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Seat
No. Set P
S.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS
Day and Date : Thursday, 4-5-2017 Max. Marks : 70

Time : 3.00 p.m. to 6.00 p.m.

Instructions :

1) Answer cannot be changed once it is marked.

2) Don'’t forget to mention Que. paper Set on the top of the page.

3) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

4) All the sub-questions in Q. No. 1 are compulsory for one
mark each and every question has only one correct answer.

5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)
1) If E = Young’s Modulus, K = Bulk Modulus and G = Shear Modulus, then
a) E = 6KG/(3K + G) b) E = 9KG/(3K + G)
c) E = 3KG/(6K + G) d) E = 3KG/(9K + G)
2) Usually, the failure criterion for ductile materials is
a) yield tensile strength b) ultimate strength
c) yield shear strength d) elastic limit

3) For a body subjected to only simple shear stress, the principal planes are inclined at

a) 0° and 90°

b) 0° and 180°

c) 90° and 180° d) 45° and 135°
4) If diameter of a solid shaft is halved, the power transmitted P will change to

a) P/8

b) 8P c) P/2 d) P/4

5) For a simply supported beam carrying a central point load, shape of S.F.D. is

a) a rectangle

b) a right angled triangle

c) an isosceles triangle d) parabolic

6) Fora cantilever of length | carrying a U.D.L. of w/m on its entire span, the maximum
bending moment is given by

a) wi/12 b) wi2/2
c) wl2/4 d) wi%/8
7) The radius of Mohr’s circle always represents
a) minimum principal stress b) difference between the principal stresses
¢) maximum principal stress d) maximum shear stress

P.T.O.
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8) Variation of shear stress across the depth of a section of a beam is

a) parabolic b) linear
C) cubic d) exponential
9) For the same area, the strongest section of a beam under bending is
a) rectangular section b) I-section
c) circular section d) T-section

10) For a simply supported beam of length | carrying a U.D.L. w/m on its entire span,
maximum deflection is given by
a) 5wl%/384 El b) wi*/24 EI
c) wl4/8 El d) wl4/48 El

11) For a cantilever carrying a point load at the free end
a) slope is maximum at the fixed end
b) deflection is maximum at the fixed end
c) deflection is maximum at the centre
d) slope is maximum at the free end

12) For a column with a circular section with diameter d, the least radius of gyration is
a) d/2 b) d/8
c) d/4 d) d/3
13) The equivalent length is half the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

14) If 04,05 and o; are the stresses induced when the same load acts gradually,
suddenly and with impact respectively then

a) Oy >0g>0; b) 0s>0; >0y

) G; >0y >0 d) O; >0s>0y
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Day and Date : Thursday, 4-5-2017

S.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Time : 3.00 p.m. to 6.00 p.m.

2. a)

Instructions : 1) Solve any two questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data ifnecessary and state itclearly.

SECTION — |

A steel wire 2 m long and 3 mm in diameter is extended by 0.75 mm when a weight
is suspended from it. If the same weight is suspended from a brass wire 2.5 m
long and 2 mm in diameter, it is extended by 4.64 mm. Determine Young’s modulus
of brass if that of steel is 200 GPa.

Draw S.F.D. and B.M.D. for a cantilever of length | subjected to a U.D.L. of w/m on
its entire span.

A solid steel shaft with diameter 40 mm and length 6 m is fixed at both the ends.
Atorque of 1.25 kNm is applied to it at a section 2.4 m from the left end. Determine
the shear stresses in the two portions and the angle of twist where the torque is
applied. Take Modulus of rigidity = 84 GPa.

Explain the terms ‘Factory of Safety’ and ‘Working Stress’.

An element carries the perpendicular stresses 50 MPa tensile and 30 MPa
compressive. It also carries a shear stress of 30 MPa such that it tends to rotate
the element anticlockwise when associated with plane of major stress. Calculate
the principal stresses, maximum shear stress and the positions of their planes.

A cantilever 6 m long is fixed at its left end. It carries a U.D.L. of 0.5 kN/m for a
length of 4 m from the fixed end and a point load of 2 kN at the free end. Draw
S.F.D. and B.M.D. indicating salient points.

Marks : 56

10

6

Set P



SLR-VB - 79 4 RO

SECTION -

5. a) Abeam has a T-section with flange 200 mm x 50 mm and the web 200 mm x 50 mm.
A shear force of 200 kN acts on it. Determine the intensity of shear stress
induced at important points and plot its distribution diagram,

b) Derive Rankine’s formula to calculate the crippling load of a column.

6. a) A cantilever beam of span 3 mis 15 cm wide and 25 cm deep. It carries a U.D.L.
of 20 kN/m on its entire span and a point load of 25 kN at its free end. Calculate
maximum slope and deflection. 8

b) Two beams with the same length and allowable stress are subjected to the same
bending moment. The cross sections of the beams are a square and a rectangle
with depth twice the width. Determine the ratio of the weight of the square beam
to that of the rectangular beam. 6

7. a) A metallic bar has a cross section of 7 cm? and a length of 1.5 m. ts elastic limit is
160 MPa. Calculate the following : 8
i) its proof resilience
i) maximum load which may be suddenly applied without exceeding the elastic
limit.
iii)y the gradual load which will produce the same extension as produced by
maximum suddenly applied load within the elastic limit.

b) A solid round bar 60 mm in diameter and 2.5 m long is used as a column with one
end fixed and another end hinged. Determine the safe load using Euler’s formula
assuming a factor of safety of 3 and E = 200 GPa. 6

Set P
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Day and Date : Thursday, 4-5-2017 Max. Marks : 70

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer cannot be changed once it is marked.

2) Don'’t forget to mention Que. paper Set on the top of the page.
3) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
4) All the sub-questions in Q. No. 1 are compulsory for one
mark each and every question has only one correct answer.
5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)
1) Variation of shear stress across the depth of a section of a beam is
a) parabolic b) linear
c) cubic d) exponential
2) For the same area, the strongest section of a beam under bending is
a) rectangular section b) I-section
c) circular section d) T-section
3) For a simply supported beam of length | carrying a U.D.L. w/m on its entire span,
maximum deflection is given by
a) 5wl4/384 El b) wi%/24 El
c) wl%8 El d) wl4/48 El
4) For a cantilever carrying a point load at the free end
a) slope is maximum at the fixed end
b) deflection is maximum at the fixed end
c) deflection is maximum at the centre
d) slope is maximum at the free end
5) Fora column with a circular section with diameter d, the least radius of gyration is

a) d/2 b) d/8
c) d/4 d) d/3

6) The equivalent length is half the actual length of a column with

a) both ends hinged b) both ends fixed
c) one end fixed and another end free d) one end fixed and another end hinged

P.T.O.
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7) It 64,05 and o; are the stresses induced when the same load acts gradually,
suddenly and with impact respectively then

a) Gg>GS>Gi b) Gs>0i>Gg
c) Oj >0y >0 d) 0;>0s>0,
8) If E = Young’s Modulus, K = Bulk Modulus and G = Shear Modulus, then
a) E = 6KG/(3K + G) b) E = 9KG/(3K + G)
c) E = 3KG/(6K + G) d) E = 3KG/(9K + G)
9) Usually, the failure criterion for ductile materials is
a) yield tensile strength b) ultimate strength
c) yield shear strength d) elastic limit
10) For a body subjected to only simple shear stress, the principal planes are inclined at
a) 0° and 90° b) 0° and 180°
c) 90° and 180° d) 45° and 135°
11) If diameter of a solid shaft is halved, the power transmitted P will change to
a) P/8 b) 8P c) P/2 d) P/4
12) For a simply supported beam carrying a central point load, shape of S.F.D. is
a) arectangle b) a right angled triangle
c) an isosceles triangle d) parabolic

13) Fora cantilever of length | carrying a U.D.L. of w/m on its entire span, the maximum
bending moment is given by

a) wi/12 b) wi2/2
c) wi/4 d) wi%/8
14) The radius of Mohr’s circle always represents
a) minimum principal stress b) difference between the principal stresses
¢) maximum principal stress d) maximum shear stress
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S.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Time : 3.00 p.m. to 6.00 p.m.

2. a)

Instructions : 1) Solve any two questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data ifnecessary and state itclearly.

SECTION — |

A steel wire 2 m long and 3 mm in diameter is extended by 0.75 mm when a weight
is suspended from it. If the same weight is suspended from a brass wire 2.5 m
long and 2 mm in diameter, it is extended by 4.64 mm. Determine Young’s modulus
of brass if that of steel is 200 GPa.

Draw S.F.D. and B.M.D. for a cantilever of length | subjected to a U.D.L. of w/m on
its entire span.

A solid steel shaft with diameter 40 mm and length 6 m is fixed at both the ends.
Atorque of 1.25 kNm is applied to it at a section 2.4 m from the left end. Determine
the shear stresses in the two portions and the angle of twist where the torque is
applied. Take Modulus of rigidity = 84 GPa.

Explain the terms ‘Factory of Safety’ and ‘Working Stress’.

An element carries the perpendicular stresses 50 MPa tensile and 30 MPa
compressive. It also carries a shear stress of 30 MPa such that it tends to rotate
the element anticlockwise when associated with plane of major stress. Calculate
the principal stresses, maximum shear stress and the positions of their planes.

A cantilever 6 m long is fixed at its left end. It carries a U.D.L. of 0.5 kN/m for a
length of 4 m from the fixed end and a point load of 2 kN at the free end. Draw
S.F.D. and B.M.D. indicating salient points.

Marks : 56

10

6
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SECTION -

5. a) Abeam has a T-section with flange 200 mm x 50 mm and the web 200 mm x 50 mm.
A shear force of 200 kN acts on it. Determine the intensity of shear stress
induced at important points and plot its distribution diagram,

b) Derive Rankine’s formula to calculate the crippling load of a column.

6. a) A cantilever beam of span 3 mis 15 cm wide and 25 cm deep. It carries a U.D.L.
of 20 kN/m on its entire span and a point load of 25 kN at its free end. Calculate
maximum slope and deflection. 8

b) Two beams with the same length and allowable stress are subjected to the same
bending moment. The cross sections of the beams are a square and a rectangle
with depth twice the width. Determine the ratio of the weight of the square beam
to that of the rectangular beam. 6

7. a) A metallic bar has a cross section of 7 cm? and a length of 1.5 m. ts elastic limit is
160 MPa. Calculate the following : 8
i) its proof resilience
i) maximum load which may be suddenly applied without exceeding the elastic
limit.
iii)y the gradual load which will produce the same extension as produced by
maximum suddenly applied load within the elastic limit.

b) A solid round bar 60 mm in diameter and 2.5 m long is used as a column with one
end fixed and another end hinged. Determine the safe load using Euler’s formula
assuming a factor of safety of 3 and E = 200 GPa. 6
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Time : 3.00 p.m. to 6.00 p.m.

Instructions :

Duration : 30 Minutes

1) Answer cannot be changed once it is marked.

2) Don'’t forget to mention Que. paper Set on the top of the page.

3) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

4) All the sub-questions in Q. No. 1 are compulsory for one
mark each and every question has only one correct answer.

5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Marks : 14

1. Choose the correct answer : (14x1=14)
1) For a simply supported beam carrying a central point load, shape of S.F.D. is

a) a rectangle

b) a right angled triangle

c) an isosceles triangle d) parabolic

2) Foracantilever of length | carrying a U.D.L. of w/m on its entire span, the maximum
bending moment is given by

a) wl2/12 b) wi2/2
c) wi%/4 d) wl2/8
3) The radius of Mohr’s circle always represents
a) minimum principal stress b) difference between the principal stresses
¢) maximum principal stress d) maximum shear stress
4) Variation of shear stress across the depth of a section of a beam is
a) parabolic b) linear
c) cubic d) exponential
5) For the same area, the strongest section of a beam under bending is
a) rectangular section b) I-section
c) circular section d) T-section

6) For a simply supported beam of length | carrying a U.D.L. w/m on its entire span,
maximum deflection is given by

a) 5wl*/384 El

c) wl4/8 El

b) wi%/24 El
d) wl4/48 El

P.T.O.
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7) For a cantilever carrying a point load at the free end
a) slope is maximum at the fixed end
b) deflection is maximum at the fixed end
c) deflection is maximum at the centre
d) slope is maximum at the free end

8) Fora column with a circular section with diameter d, the least radius of gyration is
a) d/2 b) d/8
c) d/4 d) d/3

9) The equivalent length is half the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

10) If 04,05 and o; are the stresses induced when the same load acts gradually,
suddenly and with impact respectively then

a) Gg>GS>Gi b) Gs>0i>Gg
c) Oj >0y >0 d) 0;>0s>0,

11) If E = Young’s Modulus, K = Bulk Modulus and G = Shear Modulus, then
a) E = 6KG/(3K + G) b) E = 9KG/(3K + G)
c) E = 3KG/(6K + G) d) E = 3KG/(9K + G)

12) Usually, the failure criterion for ductile materials is
a) yield tensile strength b) ultimate strength
c) yield shear strength d) elastic limit

13) For a body subjected to only simple shear stress, the principal planes are inclined at
a) 0° and 90° b) 0° and 180°
c) 90° and 180° d) 45° and 135°

14) If diameter of a solid shaft is halved, the power transmitted P will change to
a) P/8 b) 8P c) P/2 d) P/4
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Day and Date : Thursday, 4-5-2017

S.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Time : 3.00 p.m. to 6.00 p.m.

2. a)

Instructions : 1) Solve any two questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data ifnecessary and state itclearly.

SECTION — |

A steel wire 2 m long and 3 mm in diameter is extended by 0.75 mm when a weight
is suspended from it. If the same weight is suspended from a brass wire 2.5 m
long and 2 mm in diameter, it is extended by 4.64 mm. Determine Young’s modulus
of brass if that of steel is 200 GPa.

Draw S.F.D. and B.M.D. for a cantilever of length | subjected to a U.D.L. of w/m on
its entire span.

A solid steel shaft with diameter 40 mm and length 6 m is fixed at both the ends.
Atorque of 1.25 kNm is applied to it at a section 2.4 m from the left end. Determine
the shear stresses in the two portions and the angle of twist where the torque is
applied. Take Modulus of rigidity = 84 GPa.

Explain the terms ‘Factory of Safety’ and ‘Working Stress’.

An element carries the perpendicular stresses 50 MPa tensile and 30 MPa
compressive. It also carries a shear stress of 30 MPa such that it tends to rotate
the element anticlockwise when associated with plane of major stress. Calculate
the principal stresses, maximum shear stress and the positions of their planes.

A cantilever 6 m long is fixed at its left end. It carries a U.D.L. of 0.5 kN/m for a
length of 4 m from the fixed end and a point load of 2 kN at the free end. Draw
S.F.D. and B.M.D. indicating salient points.

Marks : 56
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6
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SECTION -

5. a) Abeam has a T-section with flange 200 mm x 50 mm and the web 200 mm x 50 mm.
A shear force of 200 kN acts on it. Determine the intensity of shear stress
induced at important points and plot its distribution diagram,

b) Derive Rankine’s formula to calculate the crippling load of a column.

6. a) A cantilever beam of span 3 mis 15 cm wide and 25 cm deep. It carries a U.D.L.
of 20 kN/m on its entire span and a point load of 25 kN at its free end. Calculate
maximum slope and deflection. 8

b) Two beams with the same length and allowable stress are subjected to the same
bending moment. The cross sections of the beams are a square and a rectangle
with depth twice the width. Determine the ratio of the weight of the square beam
to that of the rectangular beam. 6

7. a) A metallic bar has a cross section of 7 cm? and a length of 1.5 m. ts elastic limit is
160 MPa. Calculate the following : 8
i) its proof resilience
i) maximum load which may be suddenly applied without exceeding the elastic
limit.
iii)y the gradual load which will produce the same extension as produced by
maximum suddenly applied load within the elastic limit.

b) A solid round bar 60 mm in diameter and 2.5 m long is used as a column with one
end fixed and another end hinged. Determine the safe load using Euler’s formula
assuming a factor of safety of 3 and E = 200 GPa. 6

Set R
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S.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer cannot be changed once it is marked.

2) Don'’t forget to mention Que. paper Set on the top of the page.

3) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

4) All the sub-questions in Q. No. 1 are compulsory for one
mark each and every question has only one correct answer.

5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14x1=14)

1) For a simply supported beam of length | carrying a U.D.L. w/m on its entire span,
maximum deflection is given by
a) 5wl4/384 El b) wi%/24 El
c) wi%8 El d) wl4/48 El

2) For a cantilever carrying a point load at the free end
a) slope is maximum at the fixed end
b) deflection is maximum at the fixed end
c) deflection is maximum at the centre
d) slope is maximum at the free end

3) Fora column with a circular section with diameter d, the least radius of gyration is
a) d/2 b) d/8 c) d/4 d) d/3

4) The equivalent length is half the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

5) If 04,05 and o; are the stresses induced when the same load acts gradually,
suddenly and with impact respectively then

a) Oy >0g> O b) 65>0; >0y
c) O; >0y >0q d) O; >0s>0y
P.T.0.
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6) If E = Young’s Modulus, K = Bulk Modulus and G = Shear Modulus, then

a) E = 6KG/(3K + G) b) E = 9KG/(3K + G)
c) E = 3KG/(6K + G) d) E = 3KG/(9K + G)

7) Usually, the failure criterion for ductile materials is
a) yield tensile strength b) ultimate strength
c) yield shear strength d) elastic limit

8) For a body subjected to only simple shear stress, the principal planes are inclined at
a) 0° and 90° b) 0° and 180°
c) 90° and 180° d) 45° and 135°

9) If diameter of a solid shaft is halved, the power transmitted P will change to
a) P/8 b) 8P c) P/2 d) P/4

10) For a simply supported beam carrying a central point load, shape of S.F.D. is

a) a rectangle b) a right angled triangle
C) an isosceles triangle d) parabolic

11) Fora cantilever of length | carrying a U.D.L. of w/m on its entire span, the maximum
bending moment is given by

a) w212 b) wi2/2
c) wi%/4 d) wl2/8
12) The radius of Mohr’s circle always represents
a) minimum principal stress b) difference between the principal stresses
¢) maximum principal stress d) maximum shear stress
13) Variation of shear stress across the depth of a section of a beam is
a) parabolic b) linear
C) cubic d) exponential
14) For the same area, the strongest section of a beam under bending is
a) rectangular section b) I-section
c) circular section d) T-section
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Day and Date : Thursday, 4-5-2017

S.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Time : 3.00 p.m. to 6.00 p.m.

2. a)

Instructions : 1) Solve any two questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data ifnecessary and state itclearly.

SECTION — |

A steel wire 2 m long and 3 mm in diameter is extended by 0.75 mm when a weight
is suspended from it. If the same weight is suspended from a brass wire 2.5 m
long and 2 mm in diameter, it is extended by 4.64 mm. Determine Young’s modulus
of brass if that of steel is 200 GPa.

Draw S.F.D. and B.M.D. for a cantilever of length | subjected to a U.D.L. of w/m on
its entire span.

A solid steel shaft with diameter 40 mm and length 6 m is fixed at both the ends.
Atorque of 1.25 kNm is applied to it at a section 2.4 m from the left end. Determine
the shear stresses in the two portions and the angle of twist where the torque is
applied. Take Modulus of rigidity = 84 GPa.

Explain the terms ‘Factory of Safety’ and ‘Working Stress’.

An element carries the perpendicular stresses 50 MPa tensile and 30 MPa
compressive. It also carries a shear stress of 30 MPa such that it tends to rotate
the element anticlockwise when associated with plane of major stress. Calculate
the principal stresses, maximum shear stress and the positions of their planes.

A cantilever 6 m long is fixed at its left end. It carries a U.D.L. of 0.5 kN/m for a
length of 4 m from the fixed end and a point load of 2 kN at the free end. Draw
S.F.D. and B.M.D. indicating salient points.

Marks : 56

10

6
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SECTION -

5. a) Abeam has a T-section with flange 200 mm x 50 mm and the web 200 mm x 50 mm.
A shear force of 200 kN acts on it. Determine the intensity of shear stress
induced at important points and plot its distribution diagram,

b) Derive Rankine’s formula to calculate the crippling load of a column.

6. a) A cantilever beam of span 3 mis 15 cm wide and 25 cm deep. It carries a U.D.L.
of 20 kN/m on its entire span and a point load of 25 kN at its free end. Calculate
maximum slope and deflection. 8

b) Two beams with the same length and allowable stress are subjected to the same
bending moment. The cross sections of the beams are a square and a rectangle
with depth twice the width. Determine the ratio of the weight of the square beam
to that of the rectangular beam. 6

7. a) A metallic bar has a cross section of 7 cm? and a length of 1.5 m. ts elastic limit is
160 MPa. Calculate the following : 8
i) its proof resilience
i) maximum load which may be suddenly applied without exceeding the elastic
limit.
iii)y the gradual load which will produce the same extension as produced by
maximum suddenly applied load within the elastic limit.

b) A solid round bar 60 mm in diameter and 2.5 m long is used as a column with one
end fixed and another end hinged. Determine the safe load using Euler’s formula
assuming a factor of safety of 3 and E = 200 GPa. 6

SetS
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APPLIED THERMODYNAMICS
Day and Date : Friday, 5-5-2017 Max. Marks : 70

Time : 3.00 p.m. to 6.00 p.m.

Instructions: 1) Figures to the right indicate full marks.

2) Make suitable assumptions wherever necessary and state them
clearly.

3) Draw neat diagram wherever necessary.

4) Use of steam tables and Mollier diagram is allowed.

5) Use of scientific calculator is allowed.

6) Q. No. 1iscompulsory. It should be solved infirst 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

7) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Cooling of water takes place in cooling tower mainly due to
a) Mixing of air and water b) Evaporative cooling
c) Addition of heat into water d) None of the above

2) Region of cooling and region of heating are separated by
a) Sublimation curve b) Inversion curve
c) Vaporization curve d) Saturation curve
3) Carnot cycle is a reversible cycle because
a) All the processes are reversible b) All the processes are irreversible
c) All the processes are adiabatic d) All the processes are isothermal
4) The major heat loss in boiler is due to

a) Moisture in fuel b) Dry fuel gases
c) Steam formation d) Unburnt fuel

P.T.O.
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5) The ratio of heat actually used in producing the steam to the heat liberated in
the furnace is called

a) Equivalent evaporation b) Evaporative capacity
c) Boiler efficiency d) Factor of evaporation
6) Effect of friction in nozzle dryness fraction of steam.
a) Increases b) Decreases c) No change d) None of the above

7) Supercritical cycle is operated
a) Above critical point b) Below critical point
c) Above triple point d) Below triple point
8) Isentropic expansion of steam through nozzle for the steam initially dry and
saturated at inlet is approximated by equation
a) Pv=C b) PV14=C c) PV13=C d) Pv!135-C
9) In single stage single acting reciprocating compressor without clearance volume,
the work done is minimum during
a) Isothermal compression b) Isentropic compression
c) Polytropic compression d) None of the above

10) Critical pressure ration for initially dry saturated steam is

a) 0.528 b) 0.546 c) 0.577 d) 0.582
11) Adiabatic flame temperature is obtained at

a) Stoichiometric air b) Excess air

c) Deficit air d) None of these

12) Delaval turbine is
a) Impulse reaction turbine b) Reaction turbine
c) Multi rotor impulse turbine d) Single rotor impulse turbine

13) Due to intercooling the required workdone for compression
a) Remains constant b) Increases
c) Decreases d) None of the above

14) The term co-efficient of performance is related with
a) Heat pump b) Heat engine  c) Steam engine d) Gas turbine
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S.E. (Mechanical) (Part—1) (CGPA) Examination, 2017
APPLIED THERMODYNAMICS
Day and Date : Friday, 5-5-2017 Marks : 56

Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Solve any two questions from each Sections.
2) Figures to the right indicate full marks.
3) Make suitable assumptions wherever necessary and state them
clearly.
4) Draw neat diagram wherever necessary.
5) Use of steam tables and Mollier diagram is allowed.
6) Use of scientific calculator is allowed.

SECTION -1

2. a) InaRankine cycle, dry saturated steam enters the turbine at a pressure of 15 bar
and the exhaust pressure is 0.075 bar. Determine

i) Rankine cycle efficiency if) Specific steam consumption 5

b) State 2" Jaw of thermodynamics and prove that COP,p =COP +1. 4

c) Calculate the heat of reaction at 1000 k for the reaction
CH,(g) +20,(g) —CO,(g) +2H,0(9).
The average molar heat capacities in the ideal gas state are

CH, =200 J/mol k, O, = 33.62 J/mol k, CO, = 52.32 J/mol k, H,O(g) = 38.49 J/mol k.
Assume enthalpy of formation for CH, = — 74.9 kdJ/mol, CO, = — 393 kJ/mol,
H,0 =—242 kJ/mol. 5

3. a) A boiler produces wet steam having dryness fraction 0.90. The working pressure
of boiler is 12 bar absolute. It generates steam at the rate of 640 kg/hr and consumes
coal at the rate of 80 kg/hr, if the calorific value of coal is 31400 kJ/kg and water is
fed at temp. of 20° C, calculate (i) equivalent evaporating/kg of coal (ii) factor of
evaporation (iii) boiler efficiency. 5
b) Heat engine receives reversibly 420 kJ/cycle of heat from a source at 327° C and
rejected heat reversibly to a sink at 27° C. There is no other heat transfer. Show
which of the following cases the cycle is irreversible, reversible and impossible.

refrigerator

i) 210 kd/cycle is rejected i) 105 kJ/cycle is rejected
iii) 315 kJ/cycle is rejected 5
c) Explain ideal reheat cycle. 4
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4. a) Ahotcopper block of mass 30 kg and at a temp. of 500° C is dropped in 200 kg of oil
at20° C. If Cp,; = 2.5 kJ/kgk and Cpcopper = 0.5 kJ/kgk, find the change in entropy
of universe.

b) Derive the relation for discharging of a cylinder using control mass analysis.
c) Write short note on classification of Boilers.

SECTION —1I
5. a) Define condenser and explain with sketch the elements of steam condensing
plants. 5

b) Steam enters a nozzle with a velocity of 250 m/s, pressure of 3 bar and dryness
fraction 0.95. If the isentropic expansion in nozzle proceeds till the pressure at exit
is 2 bar, calculate the exit velocity and area at exit from nozzle for flow of
0.75 kg/sec. 5

c) Compare impulse and reaction steam turbine.

6. a) Derive an expression for maximum discharge through the nozzle. 5

b) A single stage reciprocating compressor has a bore of 200 mm and stroke of 300 mm.
It runs at speed of 480 rpm. The clearance volume is 6% of the swept volume and
law for compression, expansion is PV1-3 = C. Intake pressure is 98 kPa and temp.
is 27° C and compressor delivery pressure is 500 kPa. Determine

a) Volumetric efficiency b) Power required to run compressor
c) Isothermal power d) Isothermal efficiency. 5

c) Write short note on factor affecting volumetric efficiency.
7. a) Whatis necessity of multistage compression ? Derive the equation for intermediate

pressure in case of two stage compression and also obtain the equation for minimum
work required for two stage compression. 5

b) The following data relates to single stage impulse turbine :
Steam velocity = 600 m/s
Blade speed = 250 m/s
Nozzle angle = 20°

Blade outlet angle = 25° neglecting friction calculate work developed by the turbine
for a steam feed rate of 20 kg/sec. also calculate axial thrust on the bearing. 5

c) Explain the classification of cooling towers in detail.
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APPLIED THERMODYNAMICS
Day and Date : Friday, 5-5-2017 Max. Marks : 70

Time : 3.00 p.m. to 6.00 p.m.

Instructions: 1) Figures to the right indicate full marks.

2) Make suitable assumptions wherever necessary and state them
clearly.

3) Draw neat diagram wherever necessary.

4) Use of steam tables and Mollier diagram is allowed.

5) Use of scientific calculator is allowed.

6) Q. No. 1iscompulsory. It should be solved infirst 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

7) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Isentropic expansion of steam through nozzle for the steam initially dry and
saturated at inlet is approximated by equation

a) Pv=C b) PV14=C c) PV13=C d) PV13%5=C

2) In single stage single acting reciprocating compressor without clearance volume,
the work done is minimum during

a) Isothermal compression b) Isentropic compression
c) Polytropic compression d) None of the above
3) Critical pressure ration for initially dry saturated steam is
a) 0.528 b) 0.546
c) 0.577 d) 0.582
4) Adiabatic flame temperature is obtained at
a) Stoichiometric air b) Excess air
c) Deficit air d) None of these

P.T.O.
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5) Delaval turbine is
a) Impulse reaction turbine b) Reaction turbine
c) Multi rotor impulse turbine d) Single rotor impulse turbine

6) Due to intercooling the required workdone for compression
a) Remains constant b) Increases
c) Decreases d) None of the above

7) The term co-efficient of performance is related with
a) Heat pump b) Heat engine  c) Steam engine d) Gas turbine

8) Cooling of water takes place in cooling tower mainly due to
a) Mixing of air and water b) Evaporative cooling
c) Addition of heat into water d) None of the above

9) Region of cooling and region of heating are separated by
a) Sublimation curve b) Inversion curve
c) Vaporization curve d) Saturation curve

10) Carnot cycle is a reversible cycle because
a) All the processes are reversible b) All the processes are irreversible
c) All the processes are adiabatic d) All the processes are isothermal

11) The major heat loss in boiler is due to
a) Moisture in fuel b) Dry fuel gases
c) Steam formation d) Unburnt fuel

12) The ratio of heat actually used in producing the steam to the heat liberated in
the furnace is called

a) Equivalent evaporation b) Evaporative capacity
c) Boiler efficiency d) Factor of evaporation
13) Effect of friction in nozzle dryness fraction of steam.
a) Increases b) Decreases c) No change d) None of the above

14) Supercritical cycle is operated
a) Above critical point b) Below critical point
c) Above triple point d) Below triple point
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APPLIED THERMODYNAMICS
Day and Date : Friday, 5-5-2017 Marks : 56

Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Solve any two questions from each Sections.
2) Figures to the right indicate full marks.
3) Make suitable assumptions wherever necessary and state them
clearly.
4) Draw neat diagram wherever necessary.
5) Use of steam tables and Mollier diagram is allowed.
6) Use of scientific calculator is allowed.

SECTION -1

2. a) InaRankine cycle, dry saturated steam enters the turbine at a pressure of 15 bar
and the exhaust pressure is 0.075 bar. Determine

i) Rankine cycle efficiency if) Specific steam consumption 5

b) State 2Nd Jaw of thermodynamics and prove that COPp = COPrefrigerator +1. 4

c) Calculate the heat of reaction at 1000 k for the reaction
CH,4(g) + 20,(g) —>CO,(9) +2H,0(g).
The average molar heat capacities in the ideal gas state are

CH, =200 J/mol k, O, = 33.62 J/mol k, CO, = 52.32 J/mol k, H,O(g) = 38.49 J/mol k.
Assume enthalpy of formation for CH, = —74.9 kJ/mol, CO, = — 393 kJ/mol,
H,0 =—242 kJ/mol. 5

3. a) A boiler produces wet steam having dryness fraction 0.90. The working pressure
of boiler is 12 bar absolute. It generates steam at the rate of 640 kg/hr and consumes
coal at the rate of 80 kg/hr, if the calorific value of coal is 31400 kJ/kg and water is
fed at temp. of 20° C, calculate (i) equivalent evaporating/kg of coal (ii) factor of
evaporation (iii) boiler efficiency. 5
b) Heat engine receives reversibly 420 kJ/cycle of heat from a source at 327° C and
rejected heat reversibly to a sink at 27° C. There is no other heat transfer. Show
which of the following cases the cycle is irreversible, reversible and impossible.

i) 210 kd/cycle is rejected i) 105 kJ/cycle is rejected
iii) 315 kJ/cycle is rejected 5
c) Explain ideal reheat cycle. 4
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4. a) Ahotcopper block of mass 30 kg and at a temp. of 500° C is dropped in 200 kg of oil
at20° C. If Cp,; = 2.5 kJ/kgk and Cpcopper = 0.5 kJ/kgk, find the change in entropy
of universe.

b) Derive the relation for discharging of a cylinder using control mass analysis.
c) Write short note on classification of Boilers.

SECTION —1I
5. a) Define condenser and explain with sketch the elements of steam condensing
plants. 5

b) Steam enters a nozzle with a velocity of 250 m/s, pressure of 3 bar and dryness
fraction 0.95. If the isentropic expansion in nozzle proceeds till the pressure at exit
is 2 bar, calculate the exit velocity and area at exit from nozzle for flow of
0.75 kg/sec. 5

c) Compare impulse and reaction steam turbine.

6. a) Derive an expression for maximum discharge through the nozzle. 5

b) A single stage reciprocating compressor has a bore of 200 mm and stroke of 300 mm.
It runs at speed of 480 rpm. The clearance volume is 6% of the swept volume and
law for compression, expansion is PV1-3 = C. Intake pressure is 98 kPa and temp.
is 27° C and compressor delivery pressure is 500 kPa. Determine

a) Volumetric efficiency b) Power required to run compressor
c) Isothermal power d) Isothermal efficiency. 5

c) Write short note on factor affecting volumetric efficiency.
7. a) Whatis necessity of multistage compression ? Derive the equation for intermediate

pressure in case of two stage compression and also obtain the equation for minimum
work required for two stage compression. 5

b) The following data relates to single stage impulse turbine :
Steam velocity = 600 m/s
Blade speed = 250 m/s
Nozzle angle = 20°

Blade outlet angle = 25° neglecting friction calculate work developed by the turbine
for a steam feed rate of 20 kg/sec. also calculate axial thrust on the bearing. 5

c) Explain the classification of cooling towers in detail.
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Instructions: 1) Figures to the right indicate full marks.

2) Make suitable assumptions wherever necessary and state them
clearly.

3) Draw neat diagram wherever necessary.

4) Use of steam tables and Mollier diagram is allowed.

5) Use of scientific calculator is allowed.

6) Q. No. 1iscompulsory. It should be solved infirst 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

7) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct answer : 14

1) The ratio of heat actually used in producing the steam to the heat liberated in
the furnace is called

a) Equivalent evaporation b) Evaporative capacity

c) Boiler efficiency d) Factor of evaporation
2) Effect of friction in nozzle dryness fraction of steam.

a) Increases b) Decreases c) No change d) None of the above
3) Supercritical cycle is operated

a) Above critical point b) Below critical point

c) Above triple point d) Below triple point

4) Isentropic expansion of steam through nozzle for the steam initially dry and
saturated at inlet is approximated by equation

a) Pv=C b) PV14=C c) PV13=C d) PV13%5=C

P.T.O.
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5) In single stage single acting reciprocating compressor without clearance volume,
the work done is minimum during

a) Isothermal compression b) Isentropic compression
c) Polytropic compression d) None of the above

6) Critical pressure ration for initially dry saturated steam is

a) 0.528 b) 0.546 c) 0.577 d) 0.582
7) Adiabatic flame temperature is obtained at

a) Stoichiometric air b) Excess air

c) Deficit air d) None of these

8) Delaval turbine is
a) Impulse reaction turbine b) Reaction turbine
c) Multi rotor impulse turbine d) Single rotor impulse turbine

9) Due to intercooling the required workdone for compression
a) Remains constant b) Increases
c) Decreases d) None of the above

10) The term co-efficient of performance is related with
a) Heat pump b) Heat engine  c) Steam engine d) Gas turbine

11) Cooling of water takes place in cooling tower mainly due to
a) Mixing of air and water b) Evaporative cooling
c) Addition of heat into water d) None of the above

12) Region of cooling and region of heating are separated by
a) Sublimation curve b) Inversion curve
c) Vaporization curve d) Saturation curve

13) Carnot cycle is a reversible cycle because
a) All the processes are reversible b) All the processes are irreversible
c) All the processes are adiabatic d) All the processes are isothermal

14) The major heat loss in boiler is due to
a) Moisture in fuel b) Dry fuel gases
c) Steam formation d) Unburnt fuel
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Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Solve any two questions from each Sections.
2) Figures to the right indicate full marks.
3) Make suitable assumptions wherever necessary and state them
clearly.
4) Draw neat diagram wherever necessary.
5) Use of steam tables and Mollier diagram is allowed.
6) Use of scientific calculator is allowed.

SECTION -1

2. a) InaRankine cycle, dry saturated steam enters the turbine at a pressure of 15 bar
and the exhaust pressure is 0.075 bar. Determine

i) Rankine cycle efficiency if) Specific steam consumption 5

b) State 2" Jaw of thermodynamics and prove that COP,p =COP +1. 4

c) Calculate the heat of reaction at 1000 k for the reaction
CH,(g) +20,(g) —CO,(g) +2H,0(9).
The average molar heat capacities in the ideal gas state are

CH, =200 J/mol k, O, = 33.62 J/mol k, CO, = 52.32 J/mol k, H,O(g) = 38.49 J/mol k.
Assume enthalpy of formation for CH, = — 74.9 kdJ/mol, CO, = — 393 kJ/mol,
H,0 =—242 kJ/mol. 5

3. a) A boiler produces wet steam having dryness fraction 0.90. The working pressure
of boiler is 12 bar absolute. It generates steam at the rate of 640 kg/hr and consumes
coal at the rate of 80 kg/hr, if the calorific value of coal is 31400 kJ/kg and water is
fed at temp. of 20° C, calculate (i) equivalent evaporating/kg of coal (ii) factor of
evaporation (iii) boiler efficiency. 5
b) Heat engine receives reversibly 420 kJ/cycle of heat from a source at 327° C and
rejected heat reversibly to a sink at 27° C. There is no other heat transfer. Show
which of the following cases the cycle is irreversible, reversible and impossible.

refrigerator

i) 210 kd/cycle is rejected i) 105 kJ/cycle is rejected
iii) 315 kJ/cycle is rejected 5
c) Explain ideal reheat cycle. 4
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4. a) Ahotcopper block of mass 30 kg and at a temp. of 500° C is dropped in 200 kg of oil
at20° C. If Cp,; = 2.5 kJ/kgk and Cpcopper = 0.5 kJ/kgk, find the change in entropy
of universe.

b) Derive the relation for discharging of a cylinder using control mass analysis.
c) Write short note on classification of Boilers.

SECTION —1I
5. a) Define condenser and explain with sketch the elements of steam condensing
plants. 5

b) Steam enters a nozzle with a velocity of 250 m/s, pressure of 3 bar and dryness
fraction 0.95. If the isentropic expansion in nozzle proceeds till the pressure at exit
is 2 bar, calculate the exit velocity and area at exit from nozzle for flow of
0.75 kg/sec. 5

c) Compare impulse and reaction steam turbine.

6. a) Derive an expression for maximum discharge through the nozzle. 5

b) A single stage reciprocating compressor has a bore of 200 mm and stroke of 300 mm.
It runs at speed of 480 rpm. The clearance volume is 6% of the swept volume and
law for compression, expansion is PV1-3 = C. Intake pressure is 98 kPa and temp.
is 27° C and compressor delivery pressure is 500 kPa. Determine

a) Volumetric efficiency b) Power required to run compressor
c) Isothermal power d) Isothermal efficiency. 5

c) Write short note on factor affecting volumetric efficiency.
7. a) Whatis necessity of multistage compression ? Derive the equation for intermediate

pressure in case of two stage compression and also obtain the equation for minimum
work required for two stage compression. 5

b) The following data relates to single stage impulse turbine :
Steam velocity = 600 m/s
Blade speed = 250 m/s
Nozzle angle = 20°

Blade outlet angle = 25° neglecting friction calculate work developed by the turbine
for a steam feed rate of 20 kg/sec. also calculate axial thrust on the bearing. 5

c) Explain the classification of cooling towers in detail.
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Instructions: 1) Figures to the right indicate full marks.

2) Make suitable assumptions wherever necessary and state them
clearly.

3) Draw neat diagram wherever necessary.

4) Use of steam tables and Mollier diagram is allowed.

5) Use of scientific calculator is allowed.

6) Q. No. 1iscompulsory. It should be solved infirst 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

7) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Critical pressure ration for initially dry saturated steam is

a) 0.528 b) 0.546 c) 0.577 d) 0.582
2) Adiabatic flame temperature is obtained at

a) Stoichiometric air b) Excess air

c) Deficit air d) None of these
3) Delaval turbine is

a) Impulse reaction turbine b) Reaction turbine

¢) Multi rotor impulse turbine d) Single rotor impulse turbine
4) Due to intercooling the required workdone for compression

a) Remains constant b) Increases

c) Decreases d) None of the above

5) The term co-efficient of performance is related with
a) Heat pump b) Heat engine  c) Steam engine d) Gas turbine

P.T.O.



SLR-VB -80 2- UV 0

6) Cooling of water takes place in cooling tower mainly due to
a) Mixing of air and water b) Evaporative cooling
c) Addition of heat into water d) None of the above

7) Region of cooling and region of heating are separated by
a) Sublimation curve b) Inversion curve
c) Vaporization curve d) Saturation curve

8) Carnot cycle is a reversible cycle because
a) All the processes are reversible b) All the processes are irreversible
c) All the processes are adiabatic d) All the processes are isothermal

9) The major heat loss in boiler is due to
a) Moisture in fuel b) Dry fuel gases
c) Steam formation d) Unburnt fuel

10) The ratio of heat actually used in producing the steam to the heat liberated in
the furnace is called

a) Equivalent evaporation b) Evaporative capacity
c) Boiler efficiency d) Factor of evaporation
11) Effect of friction in nozzle dryness fraction of steam.
a) Increases b) Decreases c) No change d) None of the above

12) Supercritical cycle is operated
a) Above critical point b) Below critical point
c) Above triple point d) Below triple point
13) Isentropic expansion of steam through nozzle for the steam initially dry and
saturated at inlet is approximated by equation
a) PV=C b) PV14=C c) PV13=C d) PV1-135=-C
14) In single stage single acting reciprocating compressor without clearance volume,
the work done is minimum during
a) Isothermal compression b) Isentropic compression
c) Polytropic compression d) None of the above
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Day and Date : Friday, 5-5-2017 Marks : 56

Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Solve any two questions from each Sections.
2) Figures to the right indicate full marks.
3) Make suitable assumptions wherever necessary and state them
clearly.
4) Draw neat diagram wherever necessary.
5) Use of steam tables and Mollier diagram is allowed.
6) Use of scientific calculator is allowed.

SECTION -1

2. a) InaRankine cycle, dry saturated steam enters the turbine at a pressure of 15 bar
and the exhaust pressure is 0.075 bar. Determine

i) Rankine cycle efficiency if) Specific steam consumption 5

b) State 2" Jaw of thermodynamics and prove that COP,p =COP +1. 4

c) Calculate the heat of reaction at 1000 k for the reaction
CH,(g) +20,(g) —CO,(g) +2H,0(9).
The average molar heat capacities in the ideal gas state are

CH, =200 J/mol k, O, = 33.62 J/mol k, CO, = 52.32 J/mol k, H,O(g) = 38.49 J/mol k.
Assume enthalpy of formation for CH, = — 74.9 kdJ/mol, CO, = — 393 kJ/mol,
H,0 =—242 kJ/mol. 5

3. a) A boiler produces wet steam having dryness fraction 0.90. The working pressure
of boiler is 12 bar absolute. It generates steam at the rate of 640 kg/hr and consumes
coal at the rate of 80 kg/hr, if the calorific value of coal is 31400 kJ/kg and water is
fed at temp. of 20° C, calculate (i) equivalent evaporating/kg of coal (ii) factor of
evaporation (iii) boiler efficiency. 5
b) Heat engine receives reversibly 420 kJ/cycle of heat from a source at 327° C and
rejected heat reversibly to a sink at 27° C. There is no other heat transfer. Show
which of the following cases the cycle is irreversible, reversible and impossible.

refrigerator

i) 210 kd/cycle is rejected i) 105 kJ/cycle is rejected
iii) 315 kJ/cycle is rejected 5
c) Explain ideal reheat cycle. 4
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4. a) Ahotcopper block of mass 30 kg and at a temp. of 500° C is dropped in 200 kg of oil
at20° C. If Cp,; = 2.5 kJ/kgk and Cpcopper = 0.5 kJ/kgk, find the change in entropy
of universe.

b) Derive the relation for discharging of a cylinder using control mass analysis.
c) Write short note on classification of Boilers.

SECTION —1I
5. a) Define condenser and explain with sketch the elements of steam condensing
plants. 5

b) Steam enters a nozzle with a velocity of 250 m/s, pressure of 3 bar and dryness
fraction 0.95. If the isentropic expansion in nozzle proceeds till the pressure at exit
is 2 bar, calculate the exit velocity and area at exit from nozzle for flow of
0.75 kg/sec. 5

c) Compare impulse and reaction steam turbine.

6. a) Derive an expression for maximum discharge through the nozzle. 5

b) A single stage reciprocating compressor has a bore of 200 mm and stroke of 300 mm.
It runs at speed of 480 rpm. The clearance volume is 6% of the swept volume and
law for compression, expansion is PV1-3 = C. Intake pressure is 98 kPa and temp.
is 27° C and compressor delivery pressure is 500 kPa. Determine

a) Volumetric efficiency b) Power required to run compressor
c) Isothermal power d) Isothermal efficiency. 5

c) Write short note on factor affecting volumetric efficiency.
7. a) Whatis necessity of multistage compression ? Derive the equation for intermediate

pressure in case of two stage compression and also obtain the equation for minimum
work required for two stage compression. 5

b) The following data relates to single stage impulse turbine :
Steam velocity = 600 m/s
Blade speed = 250 m/s
Nozzle angle = 20°

Blade outlet angle = 25° neglecting friction calculate work developed by the turbine
for a steam feed rate of 20 kg/sec. also calculate axial thrust on the bearing. 5

c) Explain the classification of cooling towers in detail.
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Instructions : 1) Attempt any three questions from each Section.
2) Use of calculator and statistical tables are allowed.
3) Figures to the right indicate full marks.
4) Q. No. 1is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to
mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : 14
1 L 3xi It
) DZ19 cos3x is equal to
X X . X . X .
—cos3x —sin3x —sin3x —sin3x
A 3 o & ° 3 )3
2 ! X j | t
) D_5 " isequalto
a) jxeaXdX b) jxeiade C) efaxjxeaXdX d) eax J‘ efaXXdX
3) The solution of x ﬂerﬂ =0isy=
dx? = dx y=
a) C;+C, b) C; +Cye™?
c) C;+Cye™ d C, + C,logx

4) If ? is the position vector, then divE:

a) 3 b) 2 c) 1 d 0
5) For a vector function E there exists a scalar potential when
> -
a) divF =0 b) grad(divF)=0

C) F.curlF=0 d) curlF=0

P.T.O.
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6) The solution of q = 3p? is
a) z=ax+3a%y+c

c) z=3ax? + by

7) The solution of px2 + qy2 = Z2 is
a O(x+y+z,x-y-2)=0

c) O(x®+y?+2% xyz) =0

i

8) The value of integral | z°dz
0

2 . 2,
—(1- —(i—1
a) 3( i) b) 3(I )
9) The variance of binomial distribution is
a) np b) nq
10)
a) 0.015 b) 0.055

A random variable X has a Poisson distribution with mean 6, then P(X = 1)

2 U0 0

b) z=3ax + a2y + ¢

2
d z=ax+ ?y+c

d) None of these

along the line y = x is equal to

2 . 2
C) 5(1‘“) d) 3
c) npq d pq
c) 0.15 d) 0.25

11) Accepting null hypothesis when it is false, such error is called

a) Error of type |
c) Error of type Il

12)
following test is selected ?
a) z-test b) %°-test
13)

a z=12, b) z> z,

14) ¥ -distribution is defined by

(O-E) (O-E)
a = = b) ZT

b) Error of type lll
d) None of these

When sample size is less than 30 and population standard deviation & is known, then which of the

c) t-test d) none of these

For testing hypothesis using left tailed test null hypothesis is rejected when

c) z< z, d) none of these

O-EY —Ey
c) Z(?j d) Z(O E)
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Seat
No.

S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS -1l

Day and Date : Saturday, 6-5-2017
Time : 3.00 p.m. to 6.00 p.m.

b)

b)

b)

c)

Instructions : 1) Attemptany three questions from each Section.
2) Use of calculator and statistical tables are allowed.
3) Figures to the right indicate full marks.

SECTION -1
Solve (D3 + 1)y = 65cos(2x + 1).

d°y ,dy dy s

——+2—+—=X
Solve o e T ax .
Solve (D? - 2D + 5)y = e®*sinx.

2

d*s
The differential equation of a body projected upward in a resisting medium is given by ae +

d
Ift=0,s=0and —S=v0,showthat s:£g +ﬁ)(1—ek‘)—g—t.
dt k k

K2

, d?y dy 2
Solve (8x+2) d—2+3(3x+2)d——36y:8x +4x+1.
X X

OR

d® dy 1
Solve x* =2 —2x—L 12y =—.
dx?® ax YT
Solve xq =yp + xe
Solve z2(p? + ¢?) = x +y.

. oz & .
Use variable separable method to solve 452 +52 =3z, given z(0, y) = 2eV.

A particle moves along the curve ? =gt Cost?Jr e’ sint}Jr et @ Find the velocity and
acceleration vectors and magnitude of velocity and acceleration at time t.

— —
Prove that r'" r is irrotational vector, where r and r have their usual meaning.

Find divF and curlF if F = Vo, where ¢ = x3 +y3 + 23 - 3xyz.

dt

Marks : 56

SetP
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SECTION -1l
6. a) Adiewasthrown 132times and the following frequencies were observed :
Number obtained: 1 2 3 4 5 6 Total
Frequency: 15 20 25 15 29 28 132

Test the hypothesis that the die is unbiased.
(Given : Table value of y* at 5% L.O.S. with 5 D.F. = 11.07). 3

b) Two batches of 12 animals each are given test of inoculation. One batch was inoculated and other
was not. The number of dead and surviving animals are given in the following table for both cases.
Can the inoculation be regarded as effective against the disease at 5% L.O.S. ?

Dead Surviving Total

Inoculated 2 10 12

Not inoculated 8 4 12

Total 10 14 24
(Given : The table value of 4* at 1 D.F. = 3.81). 3

zZ+6 . )

c) Evaluate (I:Zg _4dZ where C is the circle [z - 2| = 1. 3
7. a) Determine the constants a, b, ¢, d if f(z) = X2 + 2axy + by? + i (cx2 + 2dxy + y2) is analytic. 3
b) Show that u = cosxcoshy is a harmonic function, find its harmonic conjugate. 3

c) Mine items of a sample had the following values :
45, 47,50, 52, 48, 47, 49, 53, 51
Does the mean of 9 items differ significantly from the assumed population mean 47.5 ?
(Given : Critical value of t for two tailed test at 5% L.O.S. with 8 D.F. = 2.306). 4
8. a) A candidate at an election claims that, in a locality 90% voters support him. Verify his claim if in a
random sample of 400 voters from a locality, 320 supported him.
(Given : Critical value of z at 5% L.O.S. for two tailed test = 1.96). 3

b) A random sample of 400 members is found to have a mean of 4.45 cms. Can it be reasonably
regarded as a sample from a large population whose mean is 5 cms and whose variance is 4 cms ?

(Given : Critical value of z at 5% L.O.S. for two tailed test is 1.96). 3
c) Sixdice are thrown 729 times. How many times do you expect atleast three dice to showa5or6 ? 3
9. a) Weights of 4000 students are found to be normally distributed with mean 50 kg and standard deviation

5 kgs. Find the number of students with weights (i) less than 45 kgs (ii) between 45 and 60 kgs.
(Given : For a S.M.V.Z. area under the curve between z =0 and z = 1 is 0.3413 and that between

z=0andz=2is 0.4772). 3
OR
2+i
a) Evaluate | (2x+iy+1)dz glong the straight line joining 1 —ito 2 + i. 3

1=

b) Inasampling the mean number of defective bolts manufactured by a machine in a sample of 20 is 2.
Determine the expected number of samples out of such 500 samples to contain atleast 2 defective
bolts. 3

¢) The average of marks scored by 32 boysis 72 with standard deviation 8 while that of 36 girls is 70 with
standard deviation 6. Test at 1% level of significance whether the boys perform better than the girls.

(Given : Critical value of z at 1% L.O.S. for two tailed test = 2.58). 3

SetP
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S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS - llI
Day and Date : Saturday, 6-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Use of calculator and statistical tables are allowed.
3) Figures to the right indicate full marks.
4) Q. No. 1is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to
mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

i

1) The value of integral | zdz along the line y = x is equal to
0

2 2 2 2
Z(-i Z(i-1 Z(+i l
a) 3( i) b) 3(I ) c) 3( i) d 3
2) The variance of binomial distribution is
a) np b) nq ¢) npq d pq
3) A random variable X has a Poisson distribution with mean 6, then P(X = 1) =
a) 0.015 b) 0.055 c) 0.15 d 0.25
4) Accepting null hypothesis when it is false, such error is called
a) Error of type | b) Error of type lll
c) Error of type Il d) None of these

5) When sample size is less than 30 and population standard deviation & is known, then which of the
following test is selected ?

a) z-test b) %°-test c) t-test d) none of these
6) For testing hypothesis using left tailed test null hypothesis is rejected when

a z=12z, by z>z, c) z< z, d) none of these
7) % -distribution is defined by

O-E O-E O-EY
(E2 ) b) Z% c) Z(?j d >

a X

P.T.O.
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1
8) ——— cos3xis equal to

D= +9
X X .
Zcos3 Zsin3
a) 3cos X b) GSm X
X i
9) D_a 18 equal to
a) [xe™dx b) [xe ®dx
. oAy dy
10) The solution of X® —5+x—==0isy =
dx dx
a) C;+C,

c) Cy+Cye™

11) |If ? is the position vector, then divE =

a) 3 b) 2

c) e ™[xe™dx

c) %sinSx d) _?XSiHSX

d) e™fe *xdx

b) C;+Cye™?
d) C;+ Csylogx

c) 1 d 0

12) For a vector function E there exists a scalar potential when

_>
a) divF =0

c) F curlF =0
13) The solution of q = 3p2 is
a) z=ax+3a%y +c

c) z=3ax? + by
14) The solution of px2 + qy2 = Z2 is
a O(x+y+z,x-y-2)=0

c) O(x®+y?+2% xyz) =0

b) grad(divF)=0

d) curlF=0

b) z=3ax + a2y + ¢

2
d z=ax+ ?y+c

d) None of these
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Seat
No.

S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS -1l

Day and Date : Saturday, 6-5-2017
Time : 3.00 p.m. to 6.00 p.m.

b)

b)

b)

c)

Instructions : 1) Attemptany three questions from each Section.
2) Use of calculator and statistical tables are allowed.
3) Figures to the right indicate full marks.

SECTION -1
Solve (D3 + 1)y = 65cos(2x + 1).

d°y ,dy dy s

——+2—+—=X
Solve o e T ax .
Solve (D? - 2D + 5)y = e®*sinx.

2

d*s
The differential equation of a body projected upward in a resisting medium is given by ae +

d
Ift=0,s=0and —S=v0,showthat s:£g +ﬁ)(1—ek‘)—g—t.
dt k k

K2

, d?y dy 2
Solve (8x+2) d—2+3(3x+2)d——36y:8x +4x+1.
X X

OR

d® dy 1
Solve x* =2 —2x—L 12y =—.
dx?® ax YT
Solve xq =yp + xe
Solve z2(p? + ¢?) = x +y.

. oz & .
Use variable separable method to solve 452 +52 =3z, given z(0, y) = 2eV.

A particle moves along the curve ? =gt Cost?Jr e’ sint}Jr et @ Find the velocity and
acceleration vectors and magnitude of velocity and acceleration at time t.

— —
Prove that r'" r is irrotational vector, where r and r have their usual meaning.

Find divF and curlF if F = Vo, where ¢ = x3 +y3 + 23 - 3xyz.

dt

Marks : 56

SetQ
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SECTION -1l
6. a) Adiewasthrown 132times and the following frequencies were observed :
Number obtained: 1 2 3 4 5 6 Total
Frequency: 15 20 25 15 29 28 132

Test the hypothesis that the die is unbiased.
(Given : Table value of y* at 5% L.O.S. with 5 D.F. = 11.07). 3

b) Two batches of 12 animals each are given test of inoculation. One batch was inoculated and other
was not. The number of dead and surviving animals are given in the following table for both cases.
Can the inoculation be regarded as effective against the disease at 5% L.O.S. ?

Dead Surviving Total

Inoculated 2 10 12

Not inoculated 8 4 12

Total 10 14 24
(Given : The table value of 4* at 1 D.F. = 3.81). 3

zZ+6 . )

c) Evaluate (I:Zg _4dZ where C is the circle [z - 2| = 1. 3
7. a) Determine the constants a, b, ¢, d if f(z) = X2 + 2axy + by? + i (cx2 + 2dxy + y2) is analytic. 3
b) Show that u = cosxcoshy is a harmonic function, find its harmonic conjugate. 3

c) Mine items of a sample had the following values :
45, 47,50, 52, 48, 47, 49, 53, 51
Does the mean of 9 items differ significantly from the assumed population mean 47.5 ?
(Given : Critical value of t for two tailed test at 5% L.O.S. with 8 D.F. = 2.306). 4
8. a) A candidate at an election claims that, in a locality 90% voters support him. Verify his claim if in a
random sample of 400 voters from a locality, 320 supported him.
(Given : Critical value of z at 5% L.O.S. for two tailed test = 1.96). 3

b) A random sample of 400 members is found to have a mean of 4.45 cms. Can it be reasonably
regarded as a sample from a large population whose mean is 5 cms and whose variance is 4 cms ?

(Given : Critical value of z at 5% L.O.S. for two tailed test is 1.96). 3
c) Sixdice are thrown 729 times. How many times do you expect atleast three dice to showa5or6 ? 3
9. a) Weights of 4000 students are found to be normally distributed with mean 50 kg and standard deviation

5 kgs. Find the number of students with weights (i) less than 45 kgs (ii) between 45 and 60 kgs.
(Given : For a S.M.V.Z. area under the curve between z =0 and z = 1 is 0.3413 and that between

z=0andz=2is 0.4772). 3
OR
2+i
a) Evaluate | (2x+iy+1)dz glong the straight line joining 1 —ito 2 + i. 3

1=

b) Inasampling the mean number of defective bolts manufactured by a machine in a sample of 20 is 2.
Determine the expected number of samples out of such 500 samples to contain atleast 2 defective
bolts. 3

¢) The average of marks scored by 32 boysis 72 with standard deviation 8 while that of 36 girls is 70 with
standard deviation 6. Test at 1% level of significance whether the boys perform better than the girls.

(Given : Critical value of z at 1% L.O.S. for two tailed test = 2.58). 3
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S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS -1l

Day and Date : Saturday, 6-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Use of calculator and statistical tables are allowed.
3) Figures to the right indicate full marks.
4) Q. No. 1is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to
mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) For a vector function E there exists a scalar potential when

8) divF -0 b) grad(divF)=0
¢) F.curlF=0 d) curlF =0
2) The solution of q = 3p? is
a) z=ax+3a%y +c b) z=3ax + a2y +c¢
2
c) z =3ax? + by d z=ax+ sy+ce

3) The solution of px2 + qy? = Z2 is

1 11 1
—y—7)= - ——_]=0
a O(x+y+z,x-y-2)=0 b) (I)(x 'y z)
c) G(x2+y2+22 xyz) =0 d) None of these

i

4) The value of integral | z°dz along the line y = x is equal to
0
2 2 2. . 2
—(1-i —(i—1 —(1+ —=
a) 3( i) b) 3(I ) c) 3( i) d 3

5) The variance of binomial distribution is
a) np b) nq ¢) npq d pg

P.T.O.
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6) A random variable X has a Poisson distribution with mean 6, then P(X = 1)

a) 0.015 b) 0.055 c) 0.15 d 0.25
7) Accepting null hypothesis when it is false, such error is called

a) Error of type | b) Error of type lll

c) Error of type Il d) None of these

8) When sample size is less than 30 and population standard deviation ¢ is known, then which of the
following test is selected ?

a) z-test b) %°-test c) t-test d) none of these
9) For testing hypothesis using left tailed test null hypothesis is rejected when

a z=12, by z>z, c) z< z, d) none of these

10) > -distribution is defined by

(O-E) (O-E) (O—Ej2 (O—E)?
a)ZE2 b)ZE c)Z—E d)ZE
11 ! 3xi It
) Dz g COS3xis equal to
X X X -X .
— 3 —sin3 —sin3 —sin3x
a) 3cos X b) GSm X c) 3sm X d) 3
12) D—aX is equal to
a) [xe™dx b) [xe ®dx c) e ™[xe™dx d) e™fe *xdx
13) The solution of x2ﬂ+xﬂ =0isy=
dx?  dx y=
a) C;+C, b) C; +Cye™®
c) C,+Ce™ d) C; + C,logx
14) If ? is the position vector, then divE:
a 3 b) 2 c) 1 d o
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No.

S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS -1l

Day and Date : Saturday, 6-5-2017
Time : 3.00 p.m. to 6.00 p.m.

b)

b)

b)

c)

Instructions : 1) Attemptany three questions from each Section.
2) Use of calculator and statistical tables are allowed.
3) Figures to the right indicate full marks.

SECTION -1
Solve (D3 + 1)y = 65cos(2x + 1).

d°y ,dy dy s

——+2—+—=X
Solve o e T ax .
Solve (D? - 2D + 5)y = e®*sinx.

2

d*s
The differential equation of a body projected upward in a resisting medium is given by ae +

d
Ift=0,s=0and —S=v0,showthat s:£g +ﬁ)(1—ek‘)—g—t.
dt k k

K2

, d?y dy 2
Solve (8x+2) d—2+3(3x+2)d——36y:8x +4x+1.
X X

OR

d® dy 1
Solve x* =2 —2x—L 12y =—.
dx?® ax YT
Solve xq =yp + xe
Solve z2(p? + ¢?) = x +y.

. oz & .
Use variable separable method to solve 452 +52 =3z, given z(0, y) = 2eV.

A particle moves along the curve ? =gt Cost?Jr e’ sint}Jr et @ Find the velocity and
acceleration vectors and magnitude of velocity and acceleration at time t.

— —
Prove that r'" r is irrotational vector, where r and r have their usual meaning.

Find divF and curlF if F = Vo, where ¢ = x3 +y3 + 23 - 3xyz.

dt

Marks : 56

SetR
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SECTION -1l
6. a) Adiewasthrown 132times and the following frequencies were observed :
Number obtained: 1 2 3 4 5 6 Total
Frequency: 15 20 25 15 29 28 132

Test the hypothesis that the die is unbiased.
(Given : Table value of y* at 5% L.O.S. with 5 D.F. = 11.07). 3

b) Two batches of 12 animals each are given test of inoculation. One batch was inoculated and other
was not. The number of dead and surviving animals are given in the following table for both cases.
Can the inoculation be regarded as effective against the disease at 5% L.O.S. ?

Dead Surviving Total

Inoculated 2 10 12

Not inoculated 8 4 12

Total 10 14 24
(Given : The table value of 4* at 1 D.F. = 3.81). 3

zZ+6 . )

c) Evaluate (I:Zg _4dZ where C is the circle [z - 2| = 1. 3
7. a) Determine the constants a, b, ¢, d if f(z) = X2 + 2axy + by? + i (cx2 + 2dxy + y2) is analytic. 3
b) Show that u = cosxcoshy is a harmonic function, find its harmonic conjugate. 3

c) Mine items of a sample had the following values :
45, 47,50, 52, 48, 47, 49, 53, 51
Does the mean of 9 items differ significantly from the assumed population mean 47.5 ?
(Given : Critical value of t for two tailed test at 5% L.O.S. with 8 D.F. = 2.306). 4
8. a) A candidate at an election claims that, in a locality 90% voters support him. Verify his claim if in a
random sample of 400 voters from a locality, 320 supported him.
(Given : Critical value of z at 5% L.O.S. for two tailed test = 1.96). 3

b) A random sample of 400 members is found to have a mean of 4.45 cms. Can it be reasonably
regarded as a sample from a large population whose mean is 5 cms and whose variance is 4 cms ?

(Given : Critical value of z at 5% L.O.S. for two tailed test is 1.96). 3
c) Sixdice are thrown 729 times. How many times do you expect atleast three dice to showa5or6 ? 3
9. a) Weights of 4000 students are found to be normally distributed with mean 50 kg and standard deviation

5 kgs. Find the number of students with weights (i) less than 45 kgs (ii) between 45 and 60 kgs.
(Given : For a S.M.V.Z. area under the curve between z =0 and z = 1 is 0.3413 and that between

z=0andz=2is 0.4772). 3
OR
2+i
a) Evaluate | (2x+iy+1)dz glong the straight line joining 1 —ito 2 + i. 3

1=

b) Inasampling the mean number of defective bolts manufactured by a machine in a sample of 20 is 2.
Determine the expected number of samples out of such 500 samples to contain atleast 2 defective
bolts. 3

¢) The average of marks scored by 32 boysis 72 with standard deviation 8 while that of 36 girls is 70 with
standard deviation 6. Test at 1% level of significance whether the boys perform better than the girls.

(Given : Critical value of z at 1% L.O.S. for two tailed test = 2.58). 3
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Day and Date : Saturday, 6-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Use of calculator and statistical tables are allowed.
3) Figures to the right indicate full marks.
4) Q. No. 1is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to
mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Arandom variable X has a Poisson distribution with mean 6, then P(X = 1)

a) 0.015 b) 0.055 c) 0.15 d 0.25
2) Accepting null hypothesis when it is false, such error is called

a) Error of type | b) Error of type lll

c) Error of type Il d) None of these

3) When sample size is less than 30 and population standard deviation c is known, then which of the
following test is selected ?

a) z-test b) %% -test c) t-test d) none ofthese

4) For testing hypothesis using left tailed test null hypothesis is rejected when

a z=12z, by z>z, c) z< z, d) none of these

5) «*-distribution is defined by

a) Z(OE;E) b) z@
0) Z(%T d z(OI—EE)z
6) D219 cos3x is equal to
a) §c033x b) %sinSx c) %sinSx d) _?XSiHSX

P.T.O.



SLR-VB - 81

7)

8)

9)

10)

11)

12)

13)

14)

X i
D_a" s equal to
a) [xe™dx b) [xe ®dx
. ,d’y dy .
The solution of X*—=+x—==0isy =
dx dx

a) C;+C,
c) Cy+Cyre™

— -
If r is the position vector, then divF =

a) 3 b) 2

c) e ™ [xe™dx d) e™fe *xdx

b) C;+Cye™?
d) C;+ Csylogx

c) 1 d o0

For a vector function E there exists a scalar potential when

_>
a) divF =0

c) F curlF =0
The solution of g = 3p? is
a) z=ax+3a%y +c¢

c) z=3ax? + by
The solution of px2 + qy2 = Z2 is
a O(x+y+z,x-y-2)=0

c) O(x®+y?2+2% xyz) =0

b) grad(divF)=0

d) curlF=0

b) z=3ax + a2y +c¢

2
d z=ax+ ?y+c

d) None of these

i
The value of integral | z°dz along the line y = x is equal to
0

2) §(1—i) b) g(i—n

The variance of binomial distribution is
a) np b) nq

o) §(1+i) " §

c) npq d pq
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No.

S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS -1l

Day and Date : Saturday, 6-5-2017
Time : 3.00 p.m. to 6.00 p.m.

b)

b)

b)

c)

Instructions : 1) Attemptany three questions from each Section.
2) Use of calculator and statistical tables are allowed.
3) Figures to the right indicate full marks.

SECTION -1
Solve (D3 + 1)y = 65cos(2x + 1).

d°y ,dy dy s

——+2—+—=X
Solve o e T ax .
Solve (D? - 2D + 5)y = e®*sinx.

2

d*s
The differential equation of a body projected upward in a resisting medium is given by ae +

d
Ift=0,s=0and —S=v0,showthat s:£g +ﬁ)(1—ek‘)—g—t.
dt k k

K2

, d?y dy 2
Solve (8x+2) d—2+3(3x+2)d——36y:8x +4x+1.
X X

OR

d® dy 1
Solve x* =2 —2x—L 12y =—.
dx?® ax YT
Solve xq =yp + xe
Solve z2(p? + ¢?) = x +y.

. oz & .
Use variable separable method to solve 452 +52 =3z, given z(0, y) = 2eV.

A particle moves along the curve ? =gt Cost?Jr e’ sint}Jr et @ Find the velocity and
acceleration vectors and magnitude of velocity and acceleration at time t.

— —
Prove that r'" r is irrotational vector, where r and r have their usual meaning.

Find divF and curlF if F = Vo, where ¢ = x3 +y3 + 23 - 3xyz.

dt

Marks : 56

SetS
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SECTION -1l
6. a) Adiewasthrown 132times and the following frequencies were observed :
Number obtained: 1 2 3 4 5 6 Total
Frequency: 15 20 25 15 29 28 132

Test the hypothesis that the die is unbiased.
(Given : Table value of y* at 5% L.O.S. with 5 D.F. = 11.07). 3

b) Two batches of 12 animals each are given test of inoculation. One batch was inoculated and other
was not. The number of dead and surviving animals are given in the following table for both cases.
Can the inoculation be regarded as effective against the disease at 5% L.O.S. ?

Dead Surviving Total

Inoculated 2 10 12

Not inoculated 8 4 12

Total 10 14 24
(Given : The table value of 4* at 1 D.F. = 3.81). 3

zZ+6 . )

c) Evaluate (I:Zg _4dZ where C is the circle [z - 2| = 1. 3
7. a) Determine the constants a, b, ¢, d if f(z) = X2 + 2axy + by? + i (cx2 + 2dxy + y2) is analytic. 3
b) Show that u = cosxcoshy is a harmonic function, find its harmonic conjugate. 3

c) Mine items of a sample had the following values :
45, 47,50, 52, 48, 47, 49, 53, 51
Does the mean of 9 items differ significantly from the assumed population mean 47.5 ?
(Given : Critical value of t for two tailed test at 5% L.O.S. with 8 D.F. = 2.306). 4
8. a) A candidate at an election claims that, in a locality 90% voters support him. Verify his claim if in a
random sample of 400 voters from a locality, 320 supported him.
(Given : Critical value of z at 5% L.O.S. for two tailed test = 1.96). 3

b) A random sample of 400 members is found to have a mean of 4.45 cms. Can it be reasonably
regarded as a sample from a large population whose mean is 5 cms and whose variance is 4 cms ?

(Given : Critical value of z at 5% L.O.S. for two tailed test is 1.96). 3
c) Sixdice are thrown 729 times. How many times do you expect atleast three dice to showa5or6 ? 3
9. a) Weights of 4000 students are found to be normally distributed with mean 50 kg and standard deviation

5 kgs. Find the number of students with weights (i) less than 45 kgs (ii) between 45 and 60 kgs.
(Given : For a S.M.V.Z. area under the curve between z =0 and z = 1 is 0.3413 and that between

z=0andz=2is 0.4772). 3
OR
2+i
a) Evaluate | (2x+iy+1)dz glong the straight line joining 1 —ito 2 + i. 3

1=

b) Inasampling the mean number of defective bolts manufactured by a machine in a sample of 20 is 2.
Determine the expected number of samples out of such 500 samples to contain atleast 2 defective
bolts. 3

¢) The average of marks scored by 32 boysis 72 with standard deviation 8 while that of 36 girls is 70 with
standard deviation 6. Test at 1% level of significance whether the boys perform better than the girls.

(Given : Critical value of z at 1% L.O.S. for two tailed test = 2.58). 3
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Seat
No. Set| P

S.E. (Mech.) (Part — I) Examination, 2017
MACHINE TOOLS AND PROCESSES (CGPA)

Day and Date : Monday, 8-5-2017 Max. Marks : 70
Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) All the answers must write in the answer sheet.
4) Only correct answer will be given full marks.
5) There is no negative marking for any question.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer :
1) Match the appropriate pairs 3
Column —1 Column —1i
A) Automatic bar feeding p) Drilling Machine
B) Split Nut mechanism q) Capstan Lathe
C) Indexing head r) Centre Lathe
s) Milling machine
2) Inorthogonal cutting, cutting edge set atan angle to the direction
of relative motion of the tool and work piece. 1
A) 90° B) 45°
C) 30° D) None of the above
3) Jig and fixture, press tool die can be accurate manufactured by using 1
A) Centre lathe B) Planning machine
C) EDM wire cut D) Shaping machine
4) Internal gears are made by using 1
A) Hobbing B) Broaching
C) Shaping with rack cutter D) None of the above

P.T.O.
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5) Key way operation can be done by using

A) Slotting Machine B) Lathe machine

C) Hacksaw Machine D) Bandsaw machine
6) The main purpose of boring machine is

A) Drilla hole B) Enlarge existing hole

C) Making tap drill size D) None of the above

7) In Electro Discharge Machining (EDM) the tool is made of
A) Copper B) H.S.S. C) Castlron D) Tool Steel

8) Climb milling is chosen while machining because
A) Chip thickness increases gradually
B) Power consumption is reduced
C) Better surface finish
)

D) None of the above
9) A grinding wheel A24K7V is specified in which K stands for
A) Abrasive B) Grain size C) Grade D) Structure
10) Size of shaper machine is given by
A) Stroke length B) Motor power
C) Weight of machine D) Table size
11) Which of the following attachment are used on centre lathe ?
A) Taperturning B) Dividing head
C) Rotary table D) None of the above
12) What is the material removal mechanism in electrochemical machining ?
A) Electrolysis B) Indentation
C) Melting and vaporization D) Electrodeposition
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Seat
No.
S.E. (Mech.) (Part — 1) Examination, 2017
MACHINE TOOLS AND PROCESSES (CGPA)
Day and Date : Monday, 8-5-2017 Marks : 56

Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Attemptany three question fromeach Section.
2) Draw the neat sketches wherever necessary.
3) Assume suitable data if required.

SECTION —1
2. a) Explain in brief about chip less and chip removal process. 4
b) Explain the difference between orthogonal and oblique cutting. 5

3. a) Calculate the change gears to cut thread of 2 mm pitch on lathe machine
having lead screw pitch of 6 mm. 4

b) A taper pin of sample length 90 mm has a taper length of 50 mm, the larger
diameter of taper is 95 mm and smaller is 85 mm determine 5
i) The angle to which the compound rest should be set up

ii) Tailstock set over.

4. a) Describe how the back gear operates in the centre lathe. 5
b) Explain in brief about tool holding devices on drilling machine. 5
5. Write a short note on any three : (3x3=9)

a) Ultrasonic machining

b) Slotting Machine

c) Capstan and turret lathe
)

d) Radial drilling machine.
SECTION I
6. a) With a neat sketch explain in brief about horizontal milling machine. 4
b) Explain in brief about jig boring machine. 5
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7. a) Explain in brief about centre less grinding machine. 5
b) List the types of milling operations explain with a neat sketches any two
operations. 5

8. a) Index work piece for 87 divisions on milling machine using dividing head by
compound indexing. 5

Indexing Plate :

Plate No. 1 : 15,16, 17,18, 19, 20
Plate No. 2: 21, 23, 27, 29, 31, 33
Plate No. 3: 37, 39, 41, 43, 47, 49

b) To mill 28 teeth on spur gear set the dividing head by simple indexing. 4

9. Write a short note on any three : (3x3=9)
a) CNC machine
b) Broaching operations
c) Gearhobbing
d) Specifications of grinding wheel.
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No. Set| Q

S.E. (Mech.) (Part — I) Examination, 2017
MACHINE TOOLS AND PROCESSES (CGPA)

Day and Date : Monday, 8-5-2017 Max. Marks : 70
Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) All the answers must write in the answer sheet.
4) Only correct answer will be given full marks.
5) There is no negative marking for any question.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Size of shaper machine is given by 1
A) Stroke length B) Motor power
C) Weight of machine D) Table size

2) Which of the following attachment are used on centre lathe ? 1
A) Taperturning B) Dividing head
C) Rotary table D) None of the above

3) What is the material removal mechanism in electrochemical machining ? 1
A) Electrolysis B) Indentation
C) Melting and vaporization D) Electrodeposition

4) Match the appropriate pairs 3
Column —1 Column —1i
A) Automatic bar feeding p) Drilling Machine
B) Split Nut mechanism q) Capstan Lathe
C) Indexing head r) Centre Lathe

s) Milling machine

P.T.O.
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5) Inorthogonal cutting, cutting edge set at an angle to the direction
of relative motion of the tool and work piece. 1
A) 90° B) 45°
C) 30° D) None of the above
6) Jig and fixture, press tool die can be accurate manufactured by using 1
A) Centre lathe B) Planning machine
C) EDM wire cut D) Shaping machine
7) Internal gears are made by using 1
A) Hobbing B) Broaching
C) Shaping with rack cutter D) None of the above
8) Key way operation can be done by using 1
A) Slotting Machine B) Lathe machine
C) Hacksaw Machine D) Bandsaw machine
9) The main purpose of boring machine is 1
A) Dirill a hole B) Enlarge existing hole
C) Making tap drill size D) None of the above
10) In Electro Discharge Machining (EDM) the tool is made of 1
A) Copper B) H.S.S. C) Castlron D) Tool Steel
11) Climb milling is chosen while machining because 1

A) Chip thickness increases gradually

B) Power consumption is reduced

C) Better surface finish
)

D) None of the above
12) A grinding wheel A24K7V is specified in which K stands for 1
A) Abrasive B) Grain size C) Grade D) Structure
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Seat
No.
S.E. (Mech.) (Part — 1) Examination, 2017
MACHINE TOOLS AND PROCESSES (CGPA)
Day and Date : Monday, 8-5-2017 Marks : 56

Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Attemptany three question fromeach Section.
2) Draw the neat sketches wherever necessary.
3) Assume suitable data if required.

SECTION —1
2. a) Explain in brief about chip less and chip removal process. 4
b) Explain the difference between orthogonal and oblique cutting. 5

3. a) Calculate the change gears to cut thread of 2 mm pitch on lathe machine
having lead screw pitch of 6 mm. 4

b) A taper pin of sample length 90 mm has a taper length of 50 mm, the larger
diameter of taper is 95 mm and smaller is 85 mm determine 5
i) The angle to which the compound rest should be set up

ii) Tailstock set over.

4. a) Describe how the back gear operates in the centre lathe. 5
b) Explain in brief about tool holding devices on drilling machine. 5
5. Write a short note on any three : (3x3=9)

a) Ultrasonic machining

b) Slotting Machine

c) Capstan and turret lathe
)

d) Radial drilling machine.
SECTION I
6. a) With a neat sketch explain in brief about horizontal milling machine. 4
b) Explain in brief about jig boring machine. 5
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7. a) Explain in brief about centre less grinding machine. 5
b) List the types of milling operations explain with a neat sketches any two
operations. 5

8. a) Index work piece for 87 divisions on milling machine using dividing head by
compound indexing. 5

Indexing Plate :

Plate No. 1 : 15,16, 17,18, 19, 20
Plate No. 2: 21, 23, 27, 29, 31, 33
Plate No. 3: 37, 39, 41, 43, 47, 49

b) To mill 28 teeth on spur gear set the dividing head by simple indexing. 4

9. Write a short note on any three : (3x3=9)
a) CNC machine
b) Broaching operations
c) Gearhobbing
d) Specifications of grinding wheel.
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S.E. (Mech.) (Part — I) Examination, 2017
MACHINE TOOLS AND PROCESSES (CGPA)

Day and Date : Monday, 8-5-2017 Max. Marks : 70
Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) All the answers must write in the answer sheet.
4) Only correct answer will be given full marks.
5) There is no negative marking for any question.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) In Electro Discharge Machining (EDM) the tool is made of 1
A) Copper B) H.S.S. C) Castlron D) Tool Steel
2) Climb milling is chosen while machining because 1

A) Chip thickness increases gradually

B) Power consumption is reduced

C) Better surface finish
)

D) None of the above

3) A grinding wheel A24K7V is specified in which K stands for 1
A) Abrasive B) Grain size C) Grade D) Structure

4) Size of shaper machine is given by 1
A) Stroke length B) Motor power
C) Weight of machine D) Table size

5) Which of the following attachment are used on centre lathe ? 1
A) Taperturning B) Dividing head
C) Rotary table D) None of the above

P.T.O.
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6) What is the material removal mechanism in electrochemical machining ? 1
A) Electrolysis B) Indentation
C) Melting and vaporization D) Electrodeposition
7) Match the appropriate pairs 3
Column —1 Column —1i
A) Automatic bar feeding p) Drilling Machine
B) Split Nut mechanism q) Capstan Lathe
C) Indexing head r) Centre Lathe
s) Milling machine
8) Inorthogonal cutting, cutting edge set atan angle to the direction
of relative motion of the tool and work piece. 1
A) 90° B) 45°
C) 30° D) None of the above
9) Jig and fixture, press tool die can be accurate manufactured by using 1
A) Centre lathe B) Planning machine
C) EDM wire cut D) Shaping machine
10) Internal gears are made by using 1
A) Hobbing B) Broaching
C) Shaping with rack cutter D) None of the above
11) Key way operation can be done by using 1
A) Slotting Machine B) Lathe machine
C) Hacksaw Machine D) Bandsaw machine
12) The main purpose of boring machine is 1
A) Drilla hole B) Enlarge existing hole
C) Making tap drill size D) None of the above
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S.E. (Mech.) (Part — 1) Examination, 2017
MACHINE TOOLS AND PROCESSES (CGPA)
Day and Date : Monday, 8-5-2017 Marks : 56

Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Attemptany three question fromeach Section.
2) Draw the neat sketches wherever necessary.
3) Assume suitable data if required.

SECTION —1
2. a) Explain in brief about chip less and chip removal process. 4
b) Explain the difference between orthogonal and oblique cutting. 5

3. a) Calculate the change gears to cut thread of 2 mm pitch on lathe machine
having lead screw pitch of 6 mm. 4

b) A taper pin of sample length 90 mm has a taper length of 50 mm, the larger
diameter of taper is 95 mm and smaller is 85 mm determine 5
i) The angle to which the compound rest should be set up

ii) Tailstock set over.

4. a) Describe how the back gear operates in the centre lathe. 5
b) Explain in brief about tool holding devices on drilling machine. 5
5. Write a short note on any three : (3x3=9)

a) Ultrasonic machining

b) Slotting Machine

c) Capstan and turret lathe
)

d) Radial drilling machine.
SECTION I
6. a) With a neat sketch explain in brief about horizontal milling machine. 4
b) Explain in brief about jig boring machine. 5
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7. a) Explain in brief about centre less grinding machine. 5
b) List the types of milling operations explain with a neat sketches any two
operations. 5

8. a) Index work piece for 87 divisions on milling machine using dividing head by
compound indexing. 5

Indexing Plate :

Plate No. 1 : 15,16, 17,18, 19, 20
Plate No. 2: 21, 23, 27, 29, 31, 33
Plate No. 3: 37, 39, 41, 43, 47, 49

b) To mill 28 teeth on spur gear set the dividing head by simple indexing. 4

9. Write a short note on any three : (3x3=9)
a) CNC machine
b) Broaching operations
c) Gearhobbing
d) Specifications of grinding wheel.
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MACHINE TOOLS AND PROCESSES (CGPA)

Day and Date : Monday, 8-5-2017 Max. Marks : 70
Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) All the answers must write in the answer sheet.
4) Only correct answer will be given full marks.
5) There is no negative marking for any question.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Internal gears are made by using 1
A) Hobbing B) Broaching
C) Shaping with rack cutter D) None of the above

2) Key way operation can be done by using 1
A) Slotting Machine B) Lathe machine
C) Hacksaw Machine D) Bandsaw machine

3) The main purpose of boring machine is 1
A) Dirilla hole B) Enlarge existing hole
C) Making tap drill size D) None of the above

4) In Electro Discharge Machining (EDM) the tool is made of 1
A) Copper B) H.S.S. C) Castlron D) Tool Steel

5) Climb milling is chosen while machining because 1

A) Chip thickness increases gradually
B) Power consumption is reduced

C) Better surface finish

D) None of the above

P.T.O.
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6) A grinding wheel A24K7V is specified in which K stands for 1
A) Abrasive B) Grain size C) Grade D) Structure
7) Size of shaper machine is given by 1
A) Stroke length B) Motor power
C) Weight of machine D) Table size
8) Which of the following attachment are used on centre lathe ? 1
A) Taperturning B) Dividing head
C) Rotary table D) None of the above
9) What is the material removal mechanism in electrochemical machining ? 1
A) Electrolysis B) Indentation
C) Melting and vaporization D) Electrodeposition
10) Match the appropriate pairs 3
Column —1 Column —1i
A) Automatic bar feeding p) Drilling Machine
B) Split Nut mechanism q) Capstan Lathe
C) Indexing head r) Centre Lathe
s) Milling machine
11) Inorthogonal cutting, cutting edge set at an angle to the direction
of relative motion of the tool and work piece. 1
A) 90° B) 45°
C) 30° D) None of the above
12) Jig and fixture, press tool die can be accurate manufactured by using 1
A) Centre lathe B) Planning machine
C) EDM wire cut D) Shaping machine
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S.E. (Mech.) (Part — 1) Examination, 2017
MACHINE TOOLS AND PROCESSES (CGPA)
Day and Date : Monday, 8-5-2017 Marks : 56

Time : 3.00 p.m. t0 6.00 p.m.

Instructions: 1) Attemptany three question fromeach Section.
2) Draw the neat sketches wherever necessary.
3) Assume suitable data if required.

SECTION —1
2. a) Explain in brief about chip less and chip removal process. 4
b) Explain the difference between orthogonal and oblique cutting. 5

3. a) Calculate the change gears to cut thread of 2 mm pitch on lathe machine
having lead screw pitch of 6 mm. 4

b) A taper pin of sample length 90 mm has a taper length of 50 mm, the larger
diameter of taper is 95 mm and smaller is 85 mm determine 5
i) The angle to which the compound rest should be set up

ii) Tailstock set over.

4. a) Describe how the back gear operates in the centre lathe. 5
b) Explain in brief about tool holding devices on drilling machine. 5
5. Write a short note on any three : (3x3=9)

a) Ultrasonic machining

b) Slotting Machine

c) Capstan and turret lathe
)

d) Radial drilling machine.
SECTION I
6. a) With a neat sketch explain in brief about horizontal milling machine. 4
b) Explain in brief about jig boring machine. 5
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7. a) Explain in brief about centre less grinding machine. 5
b) List the types of milling operations explain with a neat sketches any two
operations. 5

8. a) Index work piece for 87 divisions on milling machine using dividing head by
compound indexing. 5

Indexing Plate :

Plate No. 1 : 15,16, 17,18, 19, 20
Plate No. 2: 21, 23, 27, 29, 31, 33
Plate No. 3: 37, 39, 41, 43, 47, 49

b) To mill 28 teeth on spur gear set the dividing head by simple indexing. 4

9. Write a short note on any three : (3x3=9)
a) CNC machine
b) Broaching operations
c) Gearhobbing
d) Specifications of grinding wheel.
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S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 7.00 p.m.

Note : 1) Question No. 1 and 2 are compulsory.

2) Out of Question No. 3 to 6, attempt any three.

3) Assume suitable dimensions if not given.

4) Use first angle method of projections.

5) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3.

6) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of

Page.
MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct answer : 14

Type - | : Match the pairs (Each bit one mark each) :

Column - A Roughness Grade Number | Column — B Roughness values Ra in Microns
A. N1t P. 0.1
B. N6 Q. 0.8
C. N8 R. 25

Type — Il : Correct OR Incorrect (Attempt any two) (Each bit one mark each) :

A) Basic shaft is having upper deviation zero.
B) In split muff coupling the number of bolts will always be odd.
C) Auxiliary Inclined Plane (A. I. P.) is always perpendicular to Vertical Plane (V. P.)

P.T.O.
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Type - Il : Multiple correct ans. type (Each correct bit 2 marks each)
A) In bushed journal bearing bush usually made of soft material such as

p) cast Iron q) brass
r) bronze s) linoleum
B) Cap nuts are used in
p) smoke boxes q) steam pipe connections
r) inspection cover s) none of the above

Type — IV : Straight Objective Type/Classical MCQ (Each bit one mark each) :

A) is a IS-code for conventional representation of gears on
technical drawing.
a) IS 813-1986 b) IS 10717-1983
c) IS 10716-1983 d) None of the above
B) Standard sheet size of A2 is having width mm and length
mm.
a) 420, 594 b) 594, 420
c) 297, 420 d) 420, 297

C) In solid flanged coupling, the flanges are joined by means of

a) Hex. headed bolts b) Headless taper bolts
c) Cotter pin d) Rivets
D) Journal bearings can support only
a) Axial loads b) Radial loads
c) Inclined loads d) None of the above
+0.10
E) 707%% is example of tolerance.
a) Unilateral b) Bilateral
c) Geometrical d) None of the above
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S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Marks : 56
Time : 3.00 p.m. to 7.00 p.m.

Note : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.

2. Figure 1 shows the details of SINGLE TOOL POST. Draw the assembly of the
same showing following views : 23
1) Sectional front view and 2) Left Hand Side View.
Assume Part No. 06 as a SPACER made up of M.S. having dimensions as,
Outer diameter = 100 mm, Inner hole diameter =51 mm and thickness = 20 mm.

M22 45,:;:2 = 428
© |

- 3

: 536

450 [

]

Pl g B Zr
"'TL"- ‘ I

( 4 g ]

| 1 { | ]

g62 |2 !

Parts list

No. MName Matl Oty
1 Piller MCS 1
2 |Block MCS 1
3 |Ring MS 1
4 | Wedge MCS 1
5 | Screw 5 1

Figure 1 Set P
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3. A) Draw the B.1.S. conventions for the following (any three) : 6
i) Concrete
ii) Straight knurling
iif) Chain Dimensioning
iv) Single butt weld.

B) Draw freehand sketching for the following (any one) : 5
i) ACME Thread ii) Foot step bearing.
4. a) Show how to dimension following features (any two) : 4
i) Diameters

ii) Across Flat
iii) Countersunk.

b) Draw the freehand sketching of (any one) : 7
i) Double riveted, zigzag joint
i) Rag Foundation bolt.

5. Solve the following :

a) Draw representation for (any one) : 3
i) Shaft basis system ii) Hole basis system.

b) Redraw the given views of Figure 2 and show the following tolerance symbols
on it. 8
i) Surface A to be milled to surface finish of one triangle.
i) Dimensions 16 and 43 to have bilateral tolerance of — 0.3 mm.
iii) Surface A to be flat within 0.02 mm.
iv) Removal of material at surface C is prohibited.
iy

W, | S e | -

A1
.
o/ -
/
= 3

X 7 77 .
AT, N2 771
; I ~—r3 b ¥ L T —— ,_’_,,_ 16 e
r ]

8]
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] i T
N i |
. SO | 4
Figure 2
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6. Fig. 3 shows two views of an object. Redraw the given views and draw the

auxiliary view of the object. 11

_F\ A

{20 o
m
L

| 4 4 7

80 _

Part S.v,

V.

P —

Figure 3
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S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 7.00 p.m.

Note : 1) Question No. 1 and 2 are compulsory.

2) Out of Question No. 3 to 6, attempt any three.

3) Assume suitable dimensions if not given.

4) Use first angle method of projections.

5) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3.

6) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of

Page.
MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct answer : 14

Type -1 : Straight Objective Type/Classical MCQ (Each bit one mark each) :

A) is a IS-code for conventional representation of gears on
technical drawing.
a) 1S813-1986 b) 1IS10717-1983
c) IS10716-1983 d) None of the above
B) Standard sheet size of A2 is having width mm and length
mm.
a) 420,594 b) 594,420
c) 297,420 d) 420,297

C) In solid flanged coupling, the flanges are joined by means of

a) Hex. headed bolts b) Headless taper bolts
c) Cotter pin d) Rivets
D) Journal bearings can support only
a) Axial loads b) Radial loads
c) Inclined loads d) None of the above

P.T.O.
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+0.10

E) 707%% is example of tolerance.
a) Unilateral b) Bilateral
c) Geometrical d) None of the above

Type — Il : Match the pairs (Each bit one mark each) :

Column - A Roughness Grade Number| Column-B Roughness values Rain Microns
A. N11 P. 0.1
B. N6 Q. 038
C. N3 R. 25

Type -l : Correct OR Incorrect (Attempt any two) (Each bit one mark each) :

A) Basic shaft is having upper deviation zero.
B) In split muff coupling the number of bolts will always be odd.
C) Auxiliary Inclined Plane (A. I. P.) is always perpendicular to Vertical Plane (V. P.)

Type — IV : Multiple correct ans. type (Each correct bit 2 marks each)
A) In bushed journal bearing bush usually made of soft material such as

p) cast Iron q) brass
r) bronze s) linoleum
B) Cap nuts are used in
p) smoke boxes q) steam pipe connections
r) inspection cover s) none of the above

SetQ
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Seat
No.

S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Marks : 56
Time : 3.00 p.m. to 7.00 p.m.

Note : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.

2. Figure 1 shows the details of SINGLE TOOL POST. Draw the assembly of the
same showing following views : 23
1) Sectional front view and 2) Left Hand Side View.
Assume Part No. 06 as a SPACER made up of M.S. having dimensions as,
Outer diameter = 100 mm, Inner hole diameter =51 mm and thickness = 20 mm.

M22 45,:;:2 = 428
© |

- 3
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Parts list

No. MName Matl Oty
1 Piller MCS 1
2 |Block MCS 1
3 |Ring MS 1
4 | Wedge MCS 1
5 | Screw 5 1

Figure 1 SetQ
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3. A) Draw the B.1.S. conventions for the following (any three) : 6
i) Concrete
ii) Straight knurling
iif) Chain Dimensioning
iv) Single butt weld.

B) Draw freehand sketching for the following (any one) : 5
i) ACME Thread ii) Foot step bearing.
4. a) Show how to dimension following features (any two) : 4
i) Diameters

ii) Across Flat
iii) Countersunk.

b) Draw the freehand sketching of (any one) : 7
i) Double riveted, zigzag joint
i) Rag Foundation bolt.

5. Solve the following :

a) Draw representation for (any one) : 3
i) Shaft basis system ii) Hole basis system.

b) Redraw the given views of Figure 2 and show the following tolerance symbols
on it. 8
i) Surface A to be milled to surface finish of one triangle.
i) Dimensions 16 and 43 to have bilateral tolerance of — 0.3 mm.
iii) Surface A to be flat within 0.02 mm.
iv) Removal of material at surface C is prohibited.
iy
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6. Fig. 3 shows two views of an object. Redraw the given views and draw the
auxiliary view of the object.

1

J
30 20,

30

V.

P —

Figure 3
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Seat
No. set| R

S.E. (Mech.) (Part — I) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 7.00 p.m.

Note : 1) Question No. 1 and 2 are compulsory.

2) Out of Question No. 3 to 6, attempt any three.

3) Assume suitable dimensions if not given.

4) Use first angle method of projections.

5) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3.

6) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of

Page.
MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct answer : 14

Type — | : Multiple correct ans. type (Each correct bit 2 marks each)
A) In bushed journal bearing bush usually made of soft material such as

p) cast Iron q) brass
r) bronze s) linoleum
B) Cap nuts are usedin
p) smoke boxes g) steam pipe connections
r) inspection cover s) none of the above

Type - Il : Straight Objective Type/Classical MCQ (Each bit one mark each) :

A) is a IS-code for conventional representation of gears on

technical drawing.

a) 1S813-1986 b) 1S 10717-1983

c) IS10716-1983 d) None of the above
B) Standard sheet size of A2 is having width mm and length

mm.
a) 420,594 b) 594,420
c) 297,420 d) 420,297

P.T.O.
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C) In solid flanged coupling, the flanges are joined by means of

a) Hex. headed bolts b) Headless taper bolts
c) Cotter pin d) Rivets
D) Journal bearings can support only
a) Axial loads b) Radial loads
c) Inclined loads d) None of the above
+0.10
E) 707%% is example of tolerance.
a) Unilateral b) Bilateral
c) Geometrical d) None of the above

Type - lll : Match the pairs (Each bit one mark each) :

Column-A Roughness Grade Number(Column — B Roughness values Ra in Microns
A. N11 P. 0.1
B. N6 Q. 08
C. NS R. 25

Type — 1V : Correct OR Incorrect (Attempt any two) (Each bit one mark each) :
A) Basic shaft is having upper deviation zero.

B) In split muff coupling the number of bolts will always be odd.

C) Auxiliary Inclined Plane (A. I. P.) is always perpendicular to Vertical Plane (V. P.)

SetR
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Seat
No.

S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Marks : 56
Time : 3.00 p.m. to 7.00 p.m.

Note : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.

2. Figure 1 shows the details of SINGLE TOOL POST. Draw the assembly of the
same showing following views : 23
1) Sectional front view and 2) Left Hand Side View.
Assume Part No. 06 as a SPACER made up of M.S. having dimensions as,
Outer diameter = 100 mm, Inner hole diameter =51 mm and thickness = 20 mm.

M22 45,:;:2 = 428
© |

- 3

: 536

450 [

]

Pl g B Zr
"'TL"- ‘ I

( 4 g ]

| 1 { | ]

g62 |2 !

Parts list

No. MName Matl Oty
1 Piller MCS 1
2 |Block MCS 1
3 |Ring MS 1
4 | Wedge MCS 1
5 | Screw 5 1

Figure 1 SetR
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3. A) Draw the B.1.S. conventions for the following (any three) : 6
i) Concrete
ii) Straight knurling
iif) Chain Dimensioning
iv) Single butt weld.

B) Draw freehand sketching for the following (any one) : 5
i) ACME Thread ii) Foot step bearing.
4. a) Show how to dimension following features (any two) : 4
i) Diameters

ii) Across Flat
iii) Countersunk.

b) Draw the freehand sketching of (any one) : 7
i) Double riveted, zigzag joint
i) Rag Foundation bolt.

5. Solve the following :

a) Draw representation for (any one) : 3
i) Shaft basis system ii) Hole basis system.

b) Redraw the given views of Figure 2 and show the following tolerance symbols
on it. 8
i) Surface A to be milled to surface finish of one triangle.
i) Dimensions 16 and 43 to have bilateral tolerance of — 0.3 mm.
iii) Surface A to be flat within 0.02 mm.
iv) Removal of material at surface C is prohibited.
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6. Fig. 3 shows two views of an object. Redraw the given views and draw the

auxiliary view of the object. 11
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Figure 3
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Seat
No. Set| S

S.E. (Mech.) (Part — I) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 7.00 p.m.

Note : 1) Question No. 1 and 2 are compulsory.

2) Out of Question No. 3 to 6, attempt any three.

3) Assume suitable dimensions if not given.

4) Use first angle method of projections.

5) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3.

6) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of

Page.
MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct answer : 14

Type —1: Correct OR Incorrect (Attempt any two) (Each bit one mark each) :
A) Basic shaft is having upper deviation zero.

B) In split muff coupling the number of bolts will always be odd.

C) Auxiliary Inclined Plane (A. I. P.) is always perpendicular to Vertical Plane (V. P.)

Type — Il : Multiple correct ans. type (Each correct bit 2 marks each)
A) In bushed journal bearing bush usually made of soft material such as

p) cast Iron q) brass
r) bronze s) linoleum
B) Cap nuts are used in
p) smoke boxes g) steam pipe connections
r) inspection cover s) none of the above

P.T.O.
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Type - lll : Straight Objective Type/Classical MCQ (Each bit one mark each) :

A) is a IS-code for conventional representation of gears on
technical drawing.
a) 1S 813-1986 b) IS 10717-1983
c) IS 10716-1983 d) None of the above
B) Standard sheet size of A2 is having width mm and length
mm.
a) 420, 594 b) 594, 420
c) 297, 420 d) 420, 297

C) In solid flanged coupling, the flanges are joined by means of

a) Hex. headed bolts b) Headless taper bolts
c) Cotter pin d) Rivets
D) Journal bearings can support only
a) Axial loads b) Radial loads
c) Inclined loads d) None of the above
+0.10
E) 707%% is example of tolerance.
a) Unilateral b) Bilateral
c) Geometrical d) None of the above

Type — IV : Match the pairs (Each bit one mark each) :

Column-A Roughness Grade Number|Column—B Roughness values Rain Microns
A.  Ni1 P. 01
B. N6 Q. 08
C. N8 R. 25
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Seat
No.

S.E. (Mech.) (Part - 1) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Marks : 56
Time : 3.00 p.m. to 7.00 p.m.

Note : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.

2. Figure 1 shows the details of SINGLE TOOL POST. Draw the assembly of the
same showing following views : 23
1) Sectional front view and 2) Left Hand Side View.
Assume Part No. 06 as a SPACER made up of M.S. having dimensions as,
Outer diameter = 100 mm, Inner hole diameter =51 mm and thickness = 20 mm.

M22 45,:;:2 = 428
© |

- 3

: 536

450 [

]

Pl g B Zr
"'TL"- ‘ I

( 4 g ]

| 1 { | ]

g62 |2 !

Parts list

No. MName Matl Oty
1 Piller MCS 1
2 |Block MCS 1
3 |Ring MS 1
4 | Wedge MCS 1
5 | Screw 5 1

Figure 1 SetS
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3. A) Draw the B.1.S. conventions for the following (any three) : 6
i) Concrete
ii) Straight knurling
iif) Chain Dimensioning
iv) Single butt weld.

B) Draw freehand sketching for the following (any one) : 5
i) ACME Thread ii) Foot step bearing.
4. a) Show how to dimension following features (any two) : 4
i) Diameters

ii) Across Flat
iii) Countersunk.

b) Draw the freehand sketching of (any one) : 7
i) Double riveted, zigzag joint
i) Rag Foundation bolt.

5. Solve the following :

a) Draw representation for (any one) : 3
i) Shaft basis system ii) Hole basis system.

b) Redraw the given views of Figure 2 and show the following tolerance symbols
on it. 8
i) Surface A to be milled to surface finish of one triangle.
i) Dimensions 16 and 43 to have bilateral tolerance of — 0.3 mm.
iii) Surface A to be flat within 0.02 mm.
iv) Removal of material at surface C is prohibited.
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6. Fig. 3 shows two views of an object. Redraw the given views and draw the
auxiliary view of the object.

1

J
30 20,

30

V.
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Figure 3
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Seat
No. Set| P

S.E. (Mech.) (Part — Il) (CGPA) Examination, 2017
FLUID MECHANICS

Day and Date : Tuesday, 16-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answerany two questions fromeach Section.
2) Assume suitable data if necessary and state it clearly.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Solve the following MCQ : 14
1) The point of application of the force of buoyancy on the body is known as
a) Metacentre b) Centre of buoyancy
c) Centre of gravity d) None of these

2) The magnitude of the buoyant force can be determined by
a) Newton’s second law of motion  b) Archimedes’ principles
c) Principle of moments d) None of the above

3) If particles of fluid attain such velocities that vary from point to point in
magnitude and direction as well as from instant, the flow is

a) Uniform b) Steady c) Turbulent d) Laminar
4) If y is a stream function then the velocity u and v are given by
a) u=oy/ox b) Uu=—0y/dy c¢) u=oy/oy d) u=-oy/oy
vV =-0y/oy vV =-0y/oy V=0oy/oy V =0y /ox

5) The difference of pressure head (h) measured by mercury-oil differential
manometer is given as

a) h=x{1—:—ﬂ b) h:x[Sg—So}
S
c) hzx[So—Sg} d) h=X{S—g—1}
o P.T.O.
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6) Eulers equation in differential form is written as
dp dp

a) — +v2.dv+gdz=0 b) — +v.dv+gdz=0
p p
c) %+v.dv +g°.dz=0 d) d—E+v.dv +gdz=0
p p
7) The maximum velocity in a circular pipe when flow is laminar occurs at
a) The top of the pipe b) The bottom of the pipe
c) The centre of the pipe d) Not necessarily at the centre

8) Loss of head due to sudden enlargement is given as
a) (V;—=Vo)32g b) (V;=V,)%2g c) (V2 —V2)2g d) (V? - V)29

9) At what value of head lost due to friction in pipe, will the power transmitted
through the pipe be maximum ?
a) 1/2"d of the total supply head b) 1/3' of the total supply head
c) 1/4th of the total supply head d) 1/8th of the total supply head

10) Darcy-Weisbach equation is used to find loss of head due to
a) Sudden enlargement b) Sudden contraction
c) Friction d) None of the above

11) In dimensional analysis the Buckingham’s = -theorem is widely used and
expresses the resulting equation in terms of
a) Geometric, kinematic and dynamic variables
b) The repeating variables
c) (n-m)dimensionless parameters
d) ndimensionless parameters

12) The boundary layer exists in which of the following ?
a) Flow of real fluids b) Flow of ideal fluids
c) Flow over flat surfaces only d) Pipe flow only

13) The friction drag is primarily due to
a) Weight componentin the direction of flow
b) Shear stresses generated due to viscous action
c) Separation of boundary layer
d) None of these

14) The drag force is given by

2
a) Cp pU2A b) Cp p2U2A  ¢) Cp pU2A2  d) C, PU

2

A
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Seat
No.

S.E. (Mech.) (Part — Il) (CGPA) Examination, 2017
FLUID MECHANICS

Day and Date : Tuesday, 16-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Answerany two questions from each Section.
2) Assume suitable data if necessary and state it clearly.
3) Use of non-programmable calculator is allowed.

SECTION -1

2. a) Derive an expression for the depth of centre of pressure from free surface of
liquid of an inclined plane surface submerged in the liquid. 5

b) The fluid flow is described by the velocity field as given V = 4x3i — 10x2yj + 2tk.

Find the velocity and acceleration components at point (2, 1, 3) in the field at
t = 1 and total acceleration also. 5

c) Explain metacentre and metacentric height. 4

3. a) Differentiate between Eulerian and Lagrangian description of fluid flow. Which
is useful to study ? 5

b) What is Venturimeter ? Derive an expression for the discharge through a
Venturimeter. 5

c) A jet of water issues from a sharp edged vertical orifice under a constant
head of 0.51 met. At a certain point of issuing jet, the horizontal and vertical
co-ordinates measured from vena-contracta are 0.406 m and 0.085 m. Find
the co-efficient C,, if C4 = 0.62 and find also C... 4

4. a) Apitottube is placed at the centre of a 30 cm diameter pipe the static pressure
head is 5 m. The stagnation pressure head is 6 m. Calculate rate of flow of
water through pipe if the mean (average) velocity of flow is 0.85 times the
central velocity. Take co-efficient of tube C,, = 0.98. 5

b) A crude oil of viscosity of 0.97 poise and relative density 0.9 is flowing through
a horizontal circular pipe of diameter 100 mm and of length 10 m. Calculate
the difference of pressure at the two ends of the pipe, if 100 kg of the oil is
collected in a tank in 30 seconds. 5

c) Define the following terms :
i) Streamline i) Pathline iii) Streakline  iv) Laminar flow. 4
SetP
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SECTION-II

5. a) Whatis Siphon ? Where itis used ? Explain its working. 5

b) Two tanks whose water surface levels differ by 10 m are connected by three
pipes of different diameters 250 mm, 150 mm and 200 mm in series. Their
lengths are 300 m, 250 m and 150 m respectively. Their co-efficient of frictions
are 0.005, 0.006 and 0.0055 respectively. Find the rate of flow through the
pipe considering all losses. 5

c) Explain the different losses that occurs in the pipe line connection, with
formulae. 4

6. a) Using Buckinghams = theorem, show that velocity through circular orifice is

. D u
givenby vV = /2gh¢| —,———
Ehe G
where H —is head causing flow
D — Diameter of orifice, p — Co-efficient of viscosity

p —Mass density, g — Acceleration due to gravity. 5

b) Find the displacement thickness, the momentum thickness and energy
thickness for the velocity distribution in the boundary layer given by

2
K y y
P_ol Y| L
U (8) (8) ' °
c) Derive an expression for power transmission through pipes. What is the
condition for maximum transmission of power ? 4

7. a) Explain the terms friction drag, pressure drag, streamline body. 5

b) A flat plate of dimensions 1.5 m x 1.5 m moves at 50 km/hr in a stationary air
of density 1.15 kg/m3. Given that Cp=0.15and C; =0.75. Determine

1) Dragforce
2) Lift force
3) Power required to maintain the plate in motion. 5

c) Write a short note on CFD. What are the applications of CFD software ? 4

SetP
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Seat
No. Set| Q

S.E. (Mech.) (Part — Il) (CGPA) Examination, 2017
FLUID MECHANICS

Day and Date : Tuesday, 16-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answerany two questions fromeach Section.
2) Assume suitable data if necessary and state it clearly.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. Solve the following MCQ : 14
1) Loss of head due to sudden enlargement is given as
a) (Vi—=Vo)32g b) (V;=V,)%2g c) (V2 —V2)2g d) (V3 - V)29

2) At what value of head lost due to friction in pipe, will the power transmitted
through the pipe be maximum ?
a) 1/2Md of the total supply head b) 1/3'9 of the total supply head
c) 1/4t of the total supply head d) 1/8th of the total supply head

3) Darcy-Weisbach equation is used to find loss of head due to
a) Sudden enlargement b) Sudden contraction
c) Friction d) None of the above

4) In dimensional analysis the Buckingham’s w-theorem is widely used and
expresses the resulting equation in terms of
a) Geometric, kinematic and dynamic variables
b) The repeating variables
c) (n-m) dimensionless parameters
d) ndimensionless parameters

5) The boundary layer exists in which of the following ?
a) Flow of real fluids b) Flow of ideal fluids
c) Flow over flat surfaces only d) Pipe flow only

P.T.O.
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6) The friction drag is primarily due to
a) Weight componentin the direction of flow
b) Shear stresses generated due to viscous action
c) Separation of boundary layer
d) None of these

7) The drag force is given by

U2
a) Cp pUZA b) Cp p2U2A  ¢) Cp pU2AZ  d) G, "2 A
8) The point of application of the force of buoyancy on the body is known as
a) Metacentre b) Centre of buoyancy
c) Centre of gravity d) None of these

9) The magnitude of the buoyant force can be determined by
a) Newton’s second law of motion ~ b) Archimedes’ principles
c) Principle of moments d) None of the above

10) If particles of fluid attain such velocities that vary from point to point in
magnitude and direction as well as from instant, the flow is
a) Uniform b) Steady c) Turbulent d) Laminar

11) If y is a stream function then the velocity u and v are given by
a) u=oy/ox b) U=—0y/0y ¢) u=0oy/oy d) u=-oy/oy
V=-0y/oy vV =-0y/oy v=0y/oy V =0y /ox

12) The difference of pressure head (h) measured by mercury-oil differential
manometer is given as

S
— __9 —
a) h—x{1 sj b) h=x[S,-S,]
h= Sy 1
c) h=x[S,-S,] d) h=x s~
13) Eulers equation in differential form is written as
a) P vz dy +g.dz=0 b) P vy +g.dz=0
p p
c) %+v.dv +g°.dz=0 d) d—g+v.dv +g9dz=0
p p
14) The maximum velocity in a circular pipe when flow is laminar occurs at
a) The top of the pipe b) The bottom of the pipe
c) The centre of the pipe d) Not necessarily at the centre

SetQ
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Seat
No.

S.E. (Mech.) (Part — Il) (CGPA) Examination, 2017
FLUID MECHANICS

Day and Date : Tuesday, 16-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Answerany two questions from each Section.
2) Assume suitable data if necessary and state it clearly.
3) Use of non-programmable calculator is allowed.

SECTION -1

2. a) Derive an expression for the depth of centre of pressure from free surface of
liquid of an inclined plane surface submerged in the liquid. 5

b) The fluid flow is described by the velocity field as given V = 4x3i — 10x2yj + 2tk.

Find the velocity and acceleration components at point (2, 1, 3) in the field at
t = 1 and total acceleration also. 5

c) Explain metacentre and metacentric height. 4

3. a) Differentiate between Eulerian and Lagrangian description of fluid flow. Which
is useful to study ? 5

b) What is Venturimeter ? Derive an expression for the discharge through a
Venturimeter. 5

c) A jet of water issues from a sharp edged vertical orifice under a constant
head of 0.51 met. At a certain point of issuing jet, the horizontal and vertical
co-ordinates measured from vena-contracta are 0.406 m and 0.085 m. Find
the co-efficient C,, if C4 = 0.62 and find also C... 4

4. a) Apitottube is placed at the centre of a 30 cm diameter pipe the static pressure
head is 5 m. The stagnation pressure head is 6 m. Calculate rate of flow of
water through pipe if the mean (average) velocity of flow is 0.85 times the
central velocity. Take co-efficient of tube C,, = 0.98. 5

b) A crude oil of viscosity of 0.97 poise and relative density 0.9 is flowing through
a horizontal circular pipe of diameter 100 mm and of length 10 m. Calculate
the difference of pressure at the two ends of the pipe, if 100 kg of the oil is
collected in a tank in 30 seconds. 5

c) Define the following terms :
i) Streamline i) Pathline iii) Streakline  iv) Laminar flow. 4
SetQ
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SECTION-II

5. a) Whatis Siphon ? Where itis used ? Explain its working. 5

b) Two tanks whose water surface levels differ by 10 m are connected by three
pipes of different diameters 250 mm, 150 mm and 200 mm in series. Their
lengths are 300 m, 250 m and 150 m respectively. Their co-efficient of frictions
are 0.005, 0.006 and 0.0055 respectively. Find the rate of flow through the
pipe considering all losses. 5

c) Explain the different losses that occurs in the pipe line connection, with
formulae. 4

6. a) Using Buckinghams = theorem, show that velocity through circular orifice is

. D u
givenby vV = /2gh¢| —,———
Ehe G
where H —is head causing flow
D — Diameter of orifice, p — Co-efficient of viscosity

p —Mass density, g — Acceleration due to gravity. 5

b) Find the displacement thickness, the momentum thickness and energy
thickness for the velocity distribution in the boundary layer given by

2
K y y
P_ol Y| L
U (8) (8) ' °
c) Derive an expression for power transmission through pipes. What is the
condition for maximum transmission of power ? 4

7. a) Explain the terms friction drag, pressure drag, streamline body. 5

b) A flat plate of dimensions 1.5 m x 1.5 m moves at 50 km/hr in a stationary air
of density 1.15 kg/m3. Given that Cp=0.15and C; =0.75. Determine

1) Dragforce
2) Lift force
3) Power required to maintain the plate in motion. 5

c) Write a short note on CFD. What are the applications of CFD software ? 4
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Instructions : 1) Answerany two questions fromeach Section.
2) Assume suitable data if necessary and state it clearly.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. Solve the following MCQ : 14

1) The difference of pressure head (h) measured by mercury-oil differential
manometer is given as

S
—y|1_-"9 _
a) h—x{1 So:| b) h_x[Sg—So}
h= Sy 1
2) Eulers equation in differential form is written as
a) P L2 dv +gdz=0 b) P ydv +gdz=0
p p
c) %+v.dv +g°.dz=0 d) d—g+v.dv +g9dz=0
p p
3) The maximum velocity in a circular pipe when flow is laminar occurs at
a) The top of the pipe b) The bottom of the pipe
c) The centre of the pipe d) Not necessarily at the centre

4) Loss of head due to sudden enlargement is given as
a) (Vi—=Vo)32g b) (V;=-V,)%2g c) (V2 —V2)2g d) (V? - V)29

P.T.O.
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5) At what value of head lost due to friction in pipe, will the power transmitted
through the pipe be maximum ?
a) 1/2nd of the total supply head b) 1/3'9 of the total supply head
c) 1/4th of the total supply head d) 1/8th of the total supply head

6) Darcy-Weisbach equation is used to find loss of head due to
a) Sudden enlargement b) Sudden contraction
c) Friction d) None of the above

7) In dimensional analysis the Buckingham’s w-theorem is widely used and
expresses the resulting equation in terms of
a) Geometric, kinematic and dynamic variables
b) The repeating variables
c) (n-m)dimensionless parameters
d) ndimensionless parameters

8) The boundary layer exists in which of the following ?
a) Flow of real fluids b) Flow of ideal fluids
c) Flow over flat surfaces only d) Pipe flow only

9) The friction drag is primarily due to
a) Weight componentin the direction of flow
b) Shear stresses generated due to viscous action
c) Separation of boundary layer
d) None of these

10) The drag force is given by

U2
a) Cp pU2A b) Cp p2U2A  ¢) CppU2AZ  d) G, "2 A
11) The point of application of the force of buoyancy on the body is known as
a) Metacentre b) Centre of buoyancy
c) Centre of gravity d) None of these

12) The magnitude of the buoyant force can be determined by
a) Newton’s second law of motion  b) Archimedes’ principles
c) Principle of moments d) None of the above

13) If particles of fluid attain such velocities that vary from point to point in
magnitude and direction as well as from instant, the flow is
a) Uniform b) Steady c) Turbulent d) Laminar
14) If v is a stream function then the velocity u and v are given by
a) u=oy/ox b) U=—0y/dy c¢) u=oy/oy d) u=-oy/oy
V=-0y/oy vV =-0y/oy v=0y/oy V =0y /ox
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Instructions: 1) Answerany two questions from each Section.
2) Assume suitable data if necessary and state it clearly.
3) Use of non-programmable calculator is allowed.

SECTION -1

2. a) Derive an expression for the depth of centre of pressure from free surface of
liquid of an inclined plane surface submerged in the liquid. 5

b) The fluid flow is described by the velocity field as given V = 4x3i — 10x2yj + 2tk.

Find the velocity and acceleration components at point (2, 1, 3) in the field at
t = 1 and total acceleration also. 5

c) Explain metacentre and metacentric height. 4

3. a) Differentiate between Eulerian and Lagrangian description of fluid flow. Which
is useful to study ? 5

b) What is Venturimeter ? Derive an expression for the discharge through a
Venturimeter. 5

c) A jet of water issues from a sharp edged vertical orifice under a constant
head of 0.51 met. At a certain point of issuing jet, the horizontal and vertical
co-ordinates measured from vena-contracta are 0.406 m and 0.085 m. Find
the co-efficient C,, if C4 = 0.62 and find also C... 4

4. a) Apitottube is placed at the centre of a 30 cm diameter pipe the static pressure
head is 5 m. The stagnation pressure head is 6 m. Calculate rate of flow of
water through pipe if the mean (average) velocity of flow is 0.85 times the
central velocity. Take co-efficient of tube C,, = 0.98. 5

b) A crude oil of viscosity of 0.97 poise and relative density 0.9 is flowing through
a horizontal circular pipe of diameter 100 mm and of length 10 m. Calculate
the difference of pressure at the two ends of the pipe, if 100 kg of the oil is
collected in a tank in 30 seconds. 5

c) Define the following terms :
i) Streamline i) Pathline iii) Streakline  iv) Laminar flow. 4
SetR
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SECTION-II

5. a) Whatis Siphon ? Where itis used ? Explain its working. 5

b) Two tanks whose water surface levels differ by 10 m are connected by three
pipes of different diameters 250 mm, 150 mm and 200 mm in series. Their
lengths are 300 m, 250 m and 150 m respectively. Their co-efficient of frictions
are 0.005, 0.006 and 0.0055 respectively. Find the rate of flow through the
pipe considering all losses. 5

c) Explain the different losses that occurs in the pipe line connection, with
formulae. 4

6. a) Using Buckinghams = theorem, show that velocity through circular orifice is

. D u
givenby vV = /2gh¢| —,———
Ehe G
where H —is head causing flow
D — Diameter of orifice, p — Co-efficient of viscosity

p —Mass density, g — Acceleration due to gravity. 5

b) Find the displacement thickness, the momentum thickness and energy
thickness for the velocity distribution in the boundary layer given by

2
K y y
P_ol Y| L
U (8) (8) ' °
c) Derive an expression for power transmission through pipes. What is the
condition for maximum transmission of power ? 4

7. a) Explain the terms friction drag, pressure drag, streamline body. 5

b) A flat plate of dimensions 1.5 m x 1.5 m moves at 50 km/hr in a stationary air
of density 1.15 kg/m3. Given that Cp=0.15and C; =0.75. Determine

1) Dragforce
2) Lift force
3) Power required to maintain the plate in motion. 5

c) Write a short note on CFD. What are the applications of CFD software ? 4
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Instructions : 1) Answerany two questions fromeach Section.
2) Assume suitable data if necessary and state it clearly.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Solve the following MCQ : 14
1) Darcy-Weisbach equation is used to find loss of head due to
a) Sudden enlargement b) Sudden contraction
c) Friction d) None of the above

2) In dimensional analysis the Buckingham’s w-theorem is widely used and
expresses the resulting equation in terms of
a) Geometric, kinematic and dynamic variables
b) The repeating variables
c) (n-m) dimensionless parameters
d) ndimensionless parameters

3) The boundary layer exists in which of the following ?
a) Flow of real fluids b) Flow of ideal fluids
c) Flow over flat surfaces only d) Pipe flow only

4) The friction drag is primarily due to
a) Weight component in the direction of flow
b) Shear stresses generated due to viscous action
c) Separation of boundary layer
d) None of these

5) The drag force is given by

pU?

a) Cp pU2A b) Cp p2U2A  ¢) Cp pU2 A2 d) Cp 5 A

P.T.O.



SLR-VB -84 2 UV 0

6) The point of application of the force of buoyancy on the body is known as
a) Metacentre b) Centre of buoyancy
c) Centre of gravity d) None of these

7) The magnitude of the buoyant force can be determined by
a) Newton’s second law of motion  b) Archimedes’ principles
c) Principle of moments d) None of the above

8) If particles of fluid attain such velocities that vary from point to point in
magnitude and direction as well as from instant, the flow is
a) Uniform b) Steady c) Turbulent d) Laminar

9) If y is a stream function then the velocity u and v are given by
a) u=oy/ox b) U=—0y/0y ¢) u=0oy/oy d) u=-oy/oy
V=-0y/oy vV =-0y/oy v=0y/oy V =0y /ox

10) The difference of pressure head (h) measured by mercury-oil differential
manometer is given as

S
— __9 —
a) h—x{1 sj b) h=x[S,-S,]
h= Sy 1
c) h=x[S,-S,] d) h=x/g’ -
11) Eulers equation in differential form is written as
a) P vz dy +g.dz=0 b) P vy +g.dz=0
p p
c) %+v.dv +g°.dz=0 d) d—g+v.dv +g9dz=0
p p
12) The maximum velocity in a circular pipe when flow is laminar occurs at
a) The top of the pipe b) The bottom of the pipe
c) The centre of the pipe d) Not necessarily at the centre

13) Loss of head due to sudden enlargement is given as
a) (V;—=Vo)32g b) (V;=V,)%2g c) (V2 —V2)2g d) (V? - V)29

14) At what value of head lost due to friction in pipe, will the power transmitted
through the pipe be maximum ?
a) 1/2" of the total supply head b) 1/3" of the total supply head
c) 1/4th of the total supply head d) 1/8th of the total supply head
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Instructions: 1) Answerany two questions from each Section.
2) Assume suitable data if necessary and state it clearly.
3) Use of non-programmable calculator is allowed.

SECTION -1

2. a) Derive an expression for the depth of centre of pressure from free surface of
liquid of an inclined plane surface submerged in the liquid. 5

b) The fluid flow is described by the velocity field as given V = 4x3i — 10x2yj + 2tk.

Find the velocity and acceleration components at point (2, 1, 3) in the field at
t = 1 and total acceleration also. 5

c) Explain metacentre and metacentric height. 4

3. a) Differentiate between Eulerian and Lagrangian description of fluid flow. Which
is useful to study ? 5

b) What is Venturimeter ? Derive an expression for the discharge through a
Venturimeter. 5

c) A jet of water issues from a sharp edged vertical orifice under a constant
head of 0.51 met. At a certain point of issuing jet, the horizontal and vertical
co-ordinates measured from vena-contracta are 0.406 m and 0.085 m. Find
the co-efficient C,, if C4 = 0.62 and find also C... 4

4. a) Apitottube is placed at the centre of a 30 cm diameter pipe the static pressure
head is 5 m. The stagnation pressure head is 6 m. Calculate rate of flow of
water through pipe if the mean (average) velocity of flow is 0.85 times the
central velocity. Take co-efficient of tube C,, = 0.98. 5

b) A crude oil of viscosity of 0.97 poise and relative density 0.9 is flowing through
a horizontal circular pipe of diameter 100 mm and of length 10 m. Calculate
the difference of pressure at the two ends of the pipe, if 100 kg of the oil is
collected in a tank in 30 seconds. 5

c) Define the following terms :
i) Streamline i) Pathline iii) Streakline  iv) Laminar flow. 4
SetS
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SECTION-II

5. a) Whatis Siphon ? Where itis used ? Explain its working. 5

b) Two tanks whose water surface levels differ by 10 m are connected by three
pipes of different diameters 250 mm, 150 mm and 200 mm in series. Their
lengths are 300 m, 250 m and 150 m respectively. Their co-efficient of frictions
are 0.005, 0.006 and 0.0055 respectively. Find the rate of flow through the
pipe considering all losses. 5

c) Explain the different losses that occurs in the pipe line connection, with
formulae. 4

6. a) Using Buckinghams = theorem, show that velocity through circular orifice is

. D u
givenby vV = /2gh¢| —,———
Ehe G
where H —is head causing flow
D — Diameter of orifice, p — Co-efficient of viscosity

p —Mass density, g — Acceleration due to gravity. 5

b) Find the displacement thickness, the momentum thickness and energy
thickness for the velocity distribution in the boundary layer given by

2
K y y
P_ol Y| L
U (8) (8) ' °
c) Derive an expression for power transmission through pipes. What is the
condition for maximum transmission of power ? 4

7. a) Explain the terms friction drag, pressure drag, streamline body. 5

b) A flat plate of dimensions 1.5 m x 1.5 m moves at 50 km/hr in a stationary air
of density 1.15 kg/m3. Given that Cp=0.15and C; =0.75. Determine

1) Dragforce
2) Lift force
3) Power required to maintain the plate in motion. 5

c) Write a short note on CFD. What are the applications of CFD software ? 4
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Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (1x14=14)
1) In areciprocating steam engine, which of the following forms a kinematic link ?
a) Cylinder and piston b) Piston rod and connecting rod
c) Crank shaft and flywheel d) Flywheel and engine frame

2) A negative degree of freedom for a linkage means
a) Constrained motion of the linkage
b) Any of the link
c) Unconstrained motion of the linkage
d) A statistically indeterminate structure

3) The Coriolis component of acceleration is taken into account for
a) Slider-crank mech. b) 4 bar mechanism
c) Quick-return motion mech. d) None of these

4) According to Kennedy’s theorem, if three bodies move relatively to each
other, their instantaneous centers will lie on a

a) Straightline b) Parabolic curve

c) Ellipse d) None of these
5) A Paucellier mechanism has

a) 4 links b) 6 links c) 8links d) 10 links
6) Davis steering gear fulfills the condition of correct gearing at

a) Two positions b) Three positions

c) All positions d) One position

P.T.O.
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7) The acceleration of the piston in a reciprocating steam engine is given by

a) or(sin®+sin20/n) b) o.r(cosO+cos26/n)
c) o’r(sin®+sin20/n) d) ®®.r(cos6+cos20/n)
8) The pressure angle of the cam with increase in the base circle
diameter.
a) Decreases b) Increases
c) Does not change d) May decrease orincrease
9) A cam mechanism imparts
a) Rotating motion b) Oscillating motion
c) Reciprocating motion d) All of the above
10) The efficiency of a screw jack increases with
a) Decrease inload b) Increase inload
c) Decrease in pitch d) Increase in pitch
11) The frictional torque transmitted by a disc or plate clutch is same as that of
a) Flat pivot bearing b) Flat collar bearing
c) Conical pivot bearing d) Trapezoidal pivot bearing

12) In a governor if the equilibrium speed is constant for all radii of rotation of
balls, the governor is said to be

a) Stable b) Unstable c) Inertia d) Isochronous
13) The frictional resistance at the sleeve the sensitivity of

governor.

a) Does not affect b) Increases

c) Decreases d) May increase or decrease
14) The cam follower used in air-craft engine is follower.

a) Roller b) Flatfaced

c) Spherical faced d) Knife-edged
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Instructions: 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Draw neat sketches wherever necessary.
5) Assume suitable data if necessary and state it clearly.

SECTION —1
2. a) Explain inversions of double slider crank chain with neat sketches. 6

b) The mechanism as shown in Fig. Il (b). The lengths of various links are :
AB =150 mm ; BC =300 mm ; CD =225 mm ; and CE = 500 mm. When the
crank AB rotates in the anticlockwise direction at a uniform speed of
240 r.p.m. ; By using Instantaneous Center Method find 1. Velocity of the
slider E, and 2. Angular velocity of the links BC and CE. 8

Fig. li(b)
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3. a) Find out the acceleration of the slider D and the angular acceleration of link
CD for the engine mechanism shown in Fig.lll (a). The crank OA rotates
uniformly at 180 r.p.m. in clockwise direction. The various lengths are : OA =
150 mm; AB =450 mm PB =240 mm; BC =210 mm; CD = 660 mm. 10

Al dimensions v mm.

Fig. Il (a)

b) Give the difference between Ackerman steering mechanism and Davis steering
mechanism with neat sketch. 4

4. a) The driving shaft of a Hooke’s joint rotates at a uniform speed of 400 r.p.m. If
the maximum variation in the speed is + 6% of the mean speed. Determine

the greatest permissible angle between the axes of the shafts. What are the
maximum and minimum speed of the driven shaft ? 6

b) In a vertical double acting steam engine, the connecting rod is 4.6 times the
crank. The weight of the reciprocating parts is 120 Kg and the stroke of the
piston is 450 mm. The engine runs at 240 rpm. If the net load on the piston
due to steam pressure is 28 KN when the crank has turned through an angle
of 120° from I.D.C., determine the following : 8

i) Thrustinthe connecting rod
ii) Pressure on the slide bars
i
)

iii) Tangential force on the crank pin
iv) Thrustin the bearings.
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SECTION-II

5. a) A cam rotating at a uniform speed of 1000 r.p.m. is required to give a roller
follower the motion defined below :
1) Follower to move outwards through 50 mm during 120° of cam rotation.
2) Follower to dwell for next 60° of cam rotation.
3) Follower to return to its starting position during next 90° of cam rotation.
4) Follower to dwell for the rest of the cam rotation.

The minimum radius of the cam is 50 mm and the diameter of roller is 10 mm.
The line of stroke of the follower is off-set by 20 mm towards right from the
axis of the cam shaft. If the displacement of the follower takes place with
uniform and equal acceleration and retardation in outward stroke and by simple
harmonic motion in return stroke, draw profile of the cam. 8

b) Derive an expression for torque required to raise the load in case of a screw
jack. 6

6. a) A conical pivot bearing with angle of cone as 100° supports a load of 18 KN.
The external radius is 2.5 times the internal radius. The shaft rotates at
150 rpm. If the intensity of pressure is to be 300 KPa and coefficient of
friction as 0.05, what is the power lost in working against friction ? 6

b) A single block brake is shown in Fig. VI (b). The diameter of the drum is 250 mm
and the angle of contact is 90°. If the operating force of 700 N is applied at the
end of a lever and the coefficient of friction between the drum and the lining is
0.35, determine the torque that may be transmitted by the block
brake when the drum rotates in anticlockwise direction. 8

. 450 -

700N

All Dimensions are in mm
Fig. VI(b)
SetP
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7. a) A centrifugal friction clutch has a driving member consisting of a spider carrying
four shoes which are kept from contact with the clutch case by means of flat
springs until increase of centrifugal force overcomes the resistance of the
springs and the power is transmitted by friction between the shoes and the
case.

Determine the necessary mass of each shoe if 22.5 kW is to be transmitted
at 750 r.p.m. with engagement beginning at 75% of the running speed. The
inside diameter of the drum is 300 mm and the radial distance of the center of
gravity of each shoe from the shaft axis is 125 mm. Assume p=0.25. 6

b) The arms of a porter governor are each 250 mm long and pivoted on the
governor axis. The mass of each ball is 5 kg and the mass of the central
sleeve is 30 kg. The radius of rotation of the balls is 150 mm when the sleeve
begins to rise and reaches a value of 200 mm for maximum speed. Determine
the speed range of the governor. If the friction at the sleeve is equivalent of
20 N of load at the sleeve, determine how the speed range is modified. 8
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Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (1x14=14)
1) The pressure angle of the cam with increase in the base circle

diameter.
a) Decreases b) Increases
c) Does notchange d) May decrease or increase
2) A cam mechanism imparts
a) Rotating motion b) Oscillating motion
c) Reciprocating motion d) All of the above
3) The efficiency of a screw jack increases with
a) Decrease inload b) Increase in load
c) Decrease in pitch d) Increase in pitch
4) The frictional torque transmitted by a disc or plate clutch is same as that of
a) Flat pivot bearing b) Flat collar bearing
c) Conical pivot bearing d) Trapezoidal pivot bearing

5) In a governor if the equilibrium speed is constant for all radii of rotation of
balls, the governor is said to be

a) Stable b) Unstable c) Inertia d) Isochronous
6) The frictional resistance at the sleeve the sensitivity of

governor.

a) Does not affect b) Increases

c) Decreases d) May increase or decrease

P.T.O.
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7) The cam follower used in air-craft engine is follower.
a) Roller b) Flatfaced
c) Spherical faced d) Knife-edged
8) In a reciprocating steam engine, which of the following forms a kinematic link ?
a) Cylinder and piston b) Piston rod and connecting rod
c) Crank shaft and flywheel d) Flywheel and engine frame

9) A negative degree of freedom for a linkage means
a) Constrained motion of the linkage
b) Any of the link
c) Unconstrained motion of the linkage
d) A statistically indeterminate structure

10) The Coriolis component of acceleration is taken into account for
a) Slider-crank mech. b) 4 bar mechanism
c¢) Quick-return motion mech. d) None of these

11) According to Kennedy’s theorem, if three bodies move relatively to each
other, their instantaneous centers will lie on a

a) Straightline b) Parabolic curve
c) Ellipse d) None of these
12) A Paucellier mechanism has
a) 4 links b) 6 links c) 8links d) 10 links
13) Davis steering gear fulfills the condition of correct gearing at
a) Two positions b) Three positions
c) All positions d) One position
14) The acceleration of the piston in a reciprocating steam engine is given by
a) or(sind+sin20/n) b) w.r(cosO+cos20/n)
c) ®’.r(sin®+sin20/n) d) »’.r(cos0+cos20/n)
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Instructions: 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Draw neat sketches wherever necessary.
5) Assume suitable data if necessary and state it clearly.

SECTION —1
2. a) Explain inversions of double slider crank chain with neat sketches. 6

b) The mechanism as shown in Fig. Il (b). The lengths of various links are :
AB =150 mm ; BC =300 mm ; CD =225 mm ; and CE = 500 mm. When the
crank AB rotates in the anticlockwise direction at a uniform speed of
240 r.p.m. ; By using Instantaneous Center Method find 1. Velocity of the
slider E, and 2. Angular velocity of the links BC and CE. 8

Fig. li(b)
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3. a) Find out the acceleration of the slider D and the angular acceleration of link
CD for the engine mechanism shown in Fig.lll (a). The crank OA rotates
uniformly at 180 r.p.m. in clockwise direction. The various lengths are : OA =
150 mm; AB =450 mm PB =240 mm; BC =210 mm; CD = 660 mm. 10

Al dimensions v mm.

Fig. Il (a)

b) Give the difference between Ackerman steering mechanism and Davis steering
mechanism with neat sketch. 4

4. a) The driving shaft of a Hooke’s joint rotates at a uniform speed of 400 r.p.m. If
the maximum variation in the speed is + 6% of the mean speed. Determine

the greatest permissible angle between the axes of the shafts. What are the
maximum and minimum speed of the driven shaft ? 6

b) In a vertical double acting steam engine, the connecting rod is 4.6 times the
crank. The weight of the reciprocating parts is 120 Kg and the stroke of the
piston is 450 mm. The engine runs at 240 rpm. If the net load on the piston
due to steam pressure is 28 KN when the crank has turned through an angle
of 120° from I.D.C., determine the following : 8

i) Thrustinthe connecting rod
ii) Pressure on the slide bars
i
)

iii) Tangential force on the crank pin
iv) Thrustin the bearings.
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SECTION-II

5. a) A cam rotating at a uniform speed of 1000 r.p.m. is required to give a roller
follower the motion defined below :
1) Follower to move outwards through 50 mm during 120° of cam rotation.
2) Follower to dwell for next 60° of cam rotation.
3) Follower to return to its starting position during next 90° of cam rotation.
4) Follower to dwell for the rest of the cam rotation.

The minimum radius of the cam is 50 mm and the diameter of roller is 10 mm.
The line of stroke of the follower is off-set by 20 mm towards right from the
axis of the cam shaft. If the displacement of the follower takes place with
uniform and equal acceleration and retardation in outward stroke and by simple
harmonic motion in return stroke, draw profile of the cam. 8

b) Derive an expression for torque required to raise the load in case of a screw
jack. 6

6. a) A conical pivot bearing with angle of cone as 100° supports a load of 18 KN.
The external radius is 2.5 times the internal radius. The shaft rotates at
150 rpm. If the intensity of pressure is to be 300 KPa and coefficient of
friction as 0.05, what is the power lost in working against friction ? 6

b) A single block brake is shown in Fig. VI (b). The diameter of the drum is 250 mm
and the angle of contact is 90°. If the operating force of 700 N is applied at the
end of a lever and the coefficient of friction between the drum and the lining is
0.35, determine the torque that may be transmitted by the block

brake when the drum rotates in anticlockwise direction. 8
o 450 -
200 o
&
O t >0 l v

All Dimensions are in mm
Fig. VI(b)
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7. a) Acentrifugal friction clutch has a driving member consisting of a spider carrying
four shoes which are kept from contact with the clutch case by means of flat
springs until increase of centrifugal force overcomes the resistance of the
springs and the power is transmitted by friction between the shoes and the
case.

Determine the necessary mass of each shoe if 22.5 kW is to be transmitted
at 750 r.p.m. with engagement beginning at 75% of the running speed. The
inside diameter of the drum is 300 mm and the radial distance of the center of
gravity of each shoe from the shaft axis is 125 mm. Assume p=0.25. 6

b) The arms of a porter governor are each 250 mm long and pivoted on the
governor axis. The mass of each ball is 5 kg and the mass of the central
sleeve is 30 kg. The radius of rotation of the balls is 150 mm when the sleeve
begins to rise and reaches a value of 200 mm for maximum speed. Determine
the speed range of the governor. If the friction at the sleeve is equivalent of
20 N of load at the sleeve, determine how the speed range is modified. 8
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No. Set | R

S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
THEORY OF MACHINES - |

Day and Date : Thursday, 18-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (1x14=14)
1) A Paucellier mechanism has
a) 4 links b) 6 links c) 8links d) 10 links
2) Davis steering gear fulfills the condition of correct gearing at
a) Two positions b) Three positions
c) All positions d) One position
3) The acceleration of the piston in a reciprocating steam engine is given by
a) o.r(sin® +sin20/n) b) .r(cosO+cos20/n)
c) ®’.r(sin®+sin20/n) d) ®®.r(cos6+cos20/n)
4) The pressure angle of the cam with increase in the base circle
diameter.
a) Decreases b) Increases
c) Does not change d) May decrease or increase
5) A cam mechanism imparts
a) Rotating motion b) Oscillating motion
c) Reciprocating motion d) All of the above
6) The efficiency of a screw jack increases with
a) Decrease inload b) Increase in load
c) Decrease in pitch d) Increase in pitch
7) The frictional torque transmitted by a disc or plate clutch is same as that of
a) Flat pivot bearing b) Flat collar bearing
c) Conical pivot bearing d) Trapezoidal pivot bearing

P.T.O.
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8) In a governor if the equilibrium speed is constant for all radii of rotation of
balls, the governor is said to be

a) Stable b) Unstable c) Inertia d) Isochronous
9) The frictional resistance at the sleeve the sensitivity of

governor.
a) Does not affect b) Increases
c) Decreases d) May increase or decrease

10) The cam follower used in air-craft engine is follower.
a) Roller b) Flatfaced
c) Spherical faced d) Knife-edged

11) In a reciprocating steam engine, which of the following forms a kinematic link ?
a) Cylinder and piston b) Piston rod and connecting rod
c) Crank shaft and flywheel d) Flywheel and engine frame

12) A negative degree of freedom for a linkage means
a) Constrained motion of the linkage
) Any of the link
) Unconstrained motion of the linkage
) A statistically indeterminate structure

13) The Coriolis component of acceleration is taken into account for
a) Slider-crank mech. b) 4 bar mechanism
c¢) Quick-return motion mech. d) None of these

14) According to Kennedy’s theorem, if three bodies move relatively to each
other, their instantaneous centers will lie on a
a) Straightline b) Parabolic curve
c) Ellipse d) None of these

b
Cc
d
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S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
THEORY OF MACHINES - |

Day and Date : Thursday, 18-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Draw neat sketches wherever necessary.
5) Assume suitable data if necessary and state it clearly.

SECTION —1
2. a) Explain inversions of double slider crank chain with neat sketches. 6

b) The mechanism as shown in Fig. Il (b). The lengths of various links are :
AB =150 mm ; BC =300 mm ; CD =225 mm ; and CE = 500 mm. When the
crank AB rotates in the anticlockwise direction at a uniform speed of
240 r.p.m. ; By using Instantaneous Center Method find 1. Velocity of the
slider E, and 2. Angular velocity of the links BC and CE. 8

Fig. li(b)
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3. a) Find out the acceleration of the slider D and the angular acceleration of link
CD for the engine mechanism shown in Fig.lll (a). The crank OA rotates
uniformly at 180 r.p.m. in clockwise direction. The various lengths are : OA =
150 mm; AB =450 mm PB =240 mm; BC =210 mm; CD = 660 mm. 10

Al dimensions v mm.

Fig. Il (a)

b) Give the difference between Ackerman steering mechanism and Davis steering
mechanism with neat sketch. 4

4. a) The driving shaft of a Hooke’s joint rotates at a uniform speed of 400 r.p.m. If
the maximum variation in the speed is + 6% of the mean speed. Determine

the greatest permissible angle between the axes of the shafts. What are the
maximum and minimum speed of the driven shaft ? 6

b) In a vertical double acting steam engine, the connecting rod is 4.6 times the
crank. The weight of the reciprocating parts is 120 Kg and the stroke of the
piston is 450 mm. The engine runs at 240 rpm. If the net load on the piston
due to steam pressure is 28 KN when the crank has turned through an angle
of 120° from I.D.C., determine the following : 8

i) Thrustinthe connecting rod
ii) Pressure on the slide bars
i
)

iii) Tangential force on the crank pin
iv) Thrustin the bearings.
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SECTION I

5. a) A cam rotating at a uniform speed of 1000 r.p.m. is required to give a roller
follower the motion defined below :
1) Follower to move outwards through 50 mm during 120° of cam rotation.
2) Follower to dwell for next 60° of cam rotation.
3) Follower to return to its starting position during next 90° of cam rotation.
4) Follower to dwell for the rest of the cam rotation.

The minimum radius of the cam is 50 mm and the diameter of roller is 10 mm.
The line of stroke of the follower is off-set by 20 mm towards right from the
axis of the cam shaft. If the displacement of the follower takes place with
uniform and equal acceleration and retardation in outward stroke and by simple
harmonic motion in return stroke, draw profile of the cam. 8

b) Derive an expression for torque required to raise the load in case of a screw
jack. 6

6. a) A conical pivot bearing with angle of cone as 100° supports a load of 18 KN.
The external radius is 2.5 times the internal radius. The shaft rotates at
150 rpm. If the intensity of pressure is to be 300 KPa and coefficient of
friction as 0.05, what is the power lost in working against friction ? 6

b) A single block brake is shown in Fig. VI (b). The diameter of the drum is 250 mm
and the angle of contact is 90°. If the operating force of 700 N is applied at the
end of a lever and the coefficient of friction between the drum and the lining is
0.35, determine the torque that may be transmitted by the block
brake when the drum rotates in anticlockwise direction. 8

» 450 . >

700N

All Dimensions are in mm
Fig. VI(b)
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7. a) Acentrifugal friction clutch has a driving member consisting of a spider carrying
four shoes which are kept from contact with the clutch case by means of flat
springs until increase of centrifugal force overcomes the resistance of the
springs and the power is transmitted by friction between the shoes and the
case.

Determine the necessary mass of each shoe if 22.5 kW is to be transmitted
at 750 r.p.m. with engagement beginning at 75% of the running speed. The
inside diameter of the drum is 300 mm and the radial distance of the center of
gravity of each shoe from the shaft axis is 125 mm. Assume p=0.25. 6

b) The arms of a porter governor are each 250 mm long and pivoted on the
governor axis. The mass of each ball is 5 kg and the mass of the central
sleeve is 30 kg. The radius of rotation of the balls is 150 mm when the sleeve
begins to rise and reaches a value of 200 mm for maximum speed. Determine
the speed range of the governor. If the friction at the sleeve is equivalent of
20 N of load at the sleeve, determine how the speed range is modified. 8
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S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
THEORY OF MACHINES - |

Day and Date : Thursday, 18-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (1x14=14)
1) The efficiency of a screw jack increases with
a) Decrease inload b) Increaseinload
c) Decrease in pitch d) Increase in pitch
2) The frictional torque transmitted by a disc or plate clutch is same as that of
a) Flat pivot bearing b) Flat collar bearing
c) Conical pivot bearing d) Trapezoidal pivot bearing

3) In a governor if the equilibrium speed is constant for all radii of rotation of
balls, the governor is said to be

a) Stable b) Unstable c) Inertia d) Isochronous
4) The frictional resistance at the sleeve the sensitivity of
governor.
a) Does not affect b) Increases
c) Decreases d) May increase or decrease
5) The cam follower used in air-craft engine is follower.
a) Roller b) Flatfaced
c) Spherical faced d) Knife-edged
6) In a reciprocating steam engine, which of the following forms a kinematic link ?
a) Cylinder and piston b) Piston rod and connecting rod
c) Crank shaft and flywheel d) Flywheel and engine frame

P.T.O.
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7) A negative degree of freedom for a linkage means
a) Constrained motion of the linkage
) Any of the link
) Unconstrained motion of the linkage
) A statistically indeterminate structure

8) The Coriolis component of acceleration is taken into account for
a) Slider-crank mech. b) 4 bar mechanism
c) Quick-return motion mech. d) None of these

9) According to Kennedy’s theorem, if three bodies move relatively to each
other, their instantaneous centers will lie on a

b
Cc
d

a) Straightline b) Parabolic curve
c) Ellipse d) None of these
10) A Paucellier mechanism has
a) 4 links b) 6 links c) 8links d) 10 links
11) Davis steering gear fulfills the condition of correct gearing at
a) Two positions b) Three positions
c) All positions d) One position
12) The acceleration of the piston in a reciprocating steam engine is given by
a) or(sin0+sin20/n) b) w.r(cosO+cos20/n)
c) w’.r(sin®+sin20/n) d) »’.r(cos6+cos260/n)
13) The pressure angle of the cam with increase in the base circle
diameter.
a) Decreases b) Increases
c) Does not change d) May decrease orincrease
14) A cam mechanism imparts
a) Rotating motion b) Oscillating motion
c) Reciprocating motion d) All of the above
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S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
THEORY OF MACHINES - |

Day and Date : Thursday, 18-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Draw neat sketches wherever necessary.
5) Assume suitable data if necessary and state it clearly.

SECTION —1
2. a) Explain inversions of double slider crank chain with neat sketches. 6

b) The mechanism as shown in Fig. Il (b). The lengths of various links are :
AB =150 mm ; BC =300 mm ; CD =225 mm ; and CE = 500 mm. When the
crank AB rotates in the anticlockwise direction at a uniform speed of
240 r.p.m. ; By using Instantaneous Center Method find 1. Velocity of the
slider E, and 2. Angular velocity of the links BC and CE. 8

Fig. li(b)
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3. a) Find out the acceleration of the slider D and the angular acceleration of link
CD for the engine mechanism shown in Fig.lll (a). The crank OA rotates
uniformly at 180 r.p.m. in clockwise direction. The various lengths are : OA =
150 mm; AB =450 mm PB =240 mm; BC =210 mm; CD = 660 mm. 10

Al dimensions v mm.

Fig. Il (a)

b) Give the difference between Ackerman steering mechanism and Davis steering
mechanism with neat sketch. 4

4. a) The driving shaft of a Hooke’s joint rotates at a uniform speed of 400 r.p.m. If
the maximum variation in the speed is + 6% of the mean speed. Determine

the greatest permissible angle between the axes of the shafts. What are the
maximum and minimum speed of the driven shaft ? 6

b) In a vertical double acting steam engine, the connecting rod is 4.6 times the
crank. The weight of the reciprocating parts is 120 Kg and the stroke of the
piston is 450 mm. The engine runs at 240 rpm. If the net load on the piston
due to steam pressure is 28 KN when the crank has turned through an angle
of 120° from I.D.C., determine the following : 8

i) Thrustinthe connecting rod
ii) Pressure on the slide bars
i
)

iii) Tangential force on the crank pin
iv) Thrustin the bearings.
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SECTION-II

5. a) A cam rotating at a uniform speed of 1000 r.p.m. is required to give a roller
follower the motion defined below :
1) Follower to move outwards through 50 mm during 120° of cam rotation.
2) Follower to dwell for next 60° of cam rotation.
3) Follower to return to its starting position during next 90° of cam rotation.
4) Follower to dwell for the rest of the cam rotation.

The minimum radius of the cam is 50 mm and the diameter of roller is 10 mm.
The line of stroke of the follower is off-set by 20 mm towards right from the
axis of the cam shaft. If the displacement of the follower takes place with
uniform and equal acceleration and retardation in outward stroke and by simple
harmonic motion in return stroke, draw profile of the cam. 8

b) Derive an expression for torque required to raise the load in case of a screw
jack. 6

6. a) A conical pivot bearing with angle of cone as 100° supports a load of 18 KN.
The external radius is 2.5 times the internal radius. The shaft rotates at
150 rpm. If the intensity of pressure is to be 300 KPa and coefficient of
friction as 0.05, what is the power lost in working against friction ? 6

b) A single block brake is shown in Fig. VI (b). The diameter of the drum is 250 mm
and the angle of contact is 90°. If the operating force of 700 N is applied at the
end of a lever and the coefficient of friction between the drum and the lining is
0.35, determine the torque that may be transmitted by the block
brake when the drum rotates in anticlockwise direction. 8

e 450 -

All Dimensions are in mm
Fig. VI(b)
SetS



SLR-VB -85 6 UV 0 0

7. a) A centrifugal friction clutch has a driving member consisting of a spider carrying
four shoes which are kept from contact with the clutch case by means of flat
springs until increase of centrifugal force overcomes the resistance of the
springs and the power is transmitted by friction between the shoes and the
case.

Determine the necessary mass of each shoe if 22.5 kW is to be transmitted
at 750 r.p.m. with engagement beginning at 75% of the running speed. The
inside diameter of the drum is 300 mm and the radial distance of the center of
gravity of each shoe from the shaft axis is 125 mm. Assume p=0.25. 6

b) The arms of a porter governor are each 250 mm long and pivoted on the
governor axis. The mass of each ball is 5 kg and the mass of the central
sleeve is 30 kg. The radius of rotation of the balls is 150 mm when the sleeve
begins to rise and reaches a value of 200 mm for maximum speed. Determine
the speed range of the governor. If the friction at the sleeve is equivalent of
20 N of load at the sleeve, determine how the speed range is modified. 8
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S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
MANUFACTURING PROCESSES

Day and Date : Saturday, 20-5-2017 Max. Marks : 70
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Choose the correct answer (1 mark each) : (1x8=8)

1) Which of the following material is not used for charging in cupola ?

a) MS scrap b) Pigiron
c) Returns d) Cl borings (chips)
2) The furnace commonly used in non ferrous foundries is
a) Direct arc furnaces b) Cupola
c¢) Induction furnace d) None of the above
3) Higher ramming density gives to mould.
a) Good collapsibility b) Low permeability
c) Low strength d) High permeability
4) Following is the product of Thermosetting Plastics
a) Oil bottle b) Plastic dishes
c) Bucket d) Electrical components
5) ______isone of filler metal used in the soldering.
a) Fe b) Ar c) Ag d) Au

6) Which of the following additives in sand is reducing agent ?
a) Saw dust b) Coal dust c) Iron oxide d) Bentonite
P.T.O.
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7) Mild Steel bar used for workshop practical is manufactured by

a) Rolling b) Casting c) Forging d) Extrusion
8) The billet is uniformly confined from all sides incase of ______ extrusion.
a) Direct b) Indirect c) Hydrostatic d) Impact
B) Choose the correct answer (2 marks each) : (2x3=6)
1) For joining of two parts without use of extra filler metal, following processes
are used
a) Brazing b) TIG welding
c) MIG welding d) Resistance welding

2) Investment Casting process
a) use Metal Pattern
b) is suitable for Mass Production
C) uses wax pattern

d) is used for manufacturing of Lathe Bed

3) Cam shaft for automotive is manufactured by
a) Casting b) Forging c) Extrusion d) Rolling
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S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
MANUFACTURING PROCESSES

Day and Date : Saturday, 20-5-2017 Marks : 56
Time: 10.00 a.m.t0 1.00 p.m.

Instructions : 1) Attemptany two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and
mention it clearly.
4) Figures to the right indicate full marks.

SECTION -1

2. a) Explain the following with neat sketch : 6
i) Follow board pattern.
ii) Horizontal core.
b) Explain the various allowances provided on pattern.
c) What are the advantages of casting process ?
3. a) Enlist requisite properties of green molding sand.
b

c

S Bh W O

) Explain the advantages and limitations of Investment casting process.
) Explain various elements of gating system with neat sketch. What is gating
ratio ?

4. a) Explain with neat sketch construction and steps in operation of cupola.

b) Explain the process of blow molding of plastics with neat sketch.

W o o o

c) Explain the advantages of mechanization in a foundry.

SECTION I

5. a) Compare between Hot working and cold working processes. 4
b) Explain with neat sketch the process of closed die forging. 5

c) Explain classification of Rolling mills on the basis of no. of stands in rolling mill. 5

SetP
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6. a) Explain with neat sketch, process of direct extrusion, with its advantages
and limitations.

b) Explain the process of rod drawing with neat sketch.

c) Enlist the processes of tube drawing and explain the process of tube drawing
with floating mandrel.

7. a) Explain various types of flames in gas welding with neat sketch.

b) Compare between TIG welding and MIG welding.

L A O o

c) Compare between welding brazing.
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S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
MANUFACTURING PROCESSES

Day and Date : Saturday, 20-5-2017 Max. Marks : 70
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. A) Choose the correct answer (1 mark each) : (1x8=8)

1) Following is the product of Thermosetting Plastics

a) Oil bottle b) Plastic dishes

c) Bucket d) Electrical components
2) _______isone of filler metal used in the soldering.

a) Fe b) Ar c) Ag d) Au

3) Which of the following additives in sand is reducing agent ?

a) Saw dust b) Coal dust c) Iron oxide d) Bentonite

4) Mild Steel bar used for workshop practical is manufactured by

a) Rolling b) Casting c) Forging d) Extrusion
5) The billet is uniformly confined from all sides in case of extrusion.
a) Direct b) Indirect c) Hydrostatic d) Impact

6) Which of the following material is not used for charging in cupola ?
a) MS scrap b) Pigiron
c) Returns d) Cl borings (chips)

P.T.O.
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7) The furnace commonly used in non ferrous foundries is

a) Direct arc furnaces b) Cupola
c) Induction furnace d) None of the above
8) Higher ramming density gives to mould.
a) Good collapsibility b) Low permeability
c) Low strength d) High permeability
B) Choose the correct answer (2 marks each) : (2x3=6)

1) Cam shaft for automotive is manufactured by

a) Casting b) Forging c) Extrusion d) Rolling
2) Investment Casting process

a) use Metal Pattern

b) is suitable for Mass Production

C) uses wax pattern

d) is used for manufacturing of Lathe Bed

3) Forjoining of two parts without use of extra filler metal, following processes

are used
a) Brazing b) TIG welding
c) MIG welding d) Resistance welding
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S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
MANUFACTURING PROCESSES

Day and Date : Saturday, 20-5-2017 Marks : 56
Time: 10.00 a.m.t0 1.00 p.m.

Instructions : 1) Attemptany two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and
mention it clearly.
4) Figures to the right indicate full marks.

SECTION -1

2. a) Explain the following with neat sketch : 6
i) Follow board pattern.
ii) Horizontal core.
b) Explain the various allowances provided on pattern.
c) What are the advantages of casting process ?
3. a) Enlist requisite properties of green molding sand.
b

c

S Bh W O

) Explain the advantages and limitations of Investment casting process.
) Explain various elements of gating system with neat sketch. What is gating
ratio ?

4. a) Explain with neat sketch construction and steps in operation of cupola.

b) Explain the process of blow molding of plastics with neat sketch.

W o o o

c) Explain the advantages of mechanization in a foundry.

SECTION I

5. a) Compare between Hot working and cold working processes. 4
b) Explain with neat sketch the process of closed die forging. 5

c) Explain classification of Rolling mills on the basis of no. of stands in rolling mill. 5
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6. a) Explain with neat sketch, process of direct extrusion, with its advantages
and limitations.

b) Explain the process of rod drawing with neat sketch.

c) Enlist the processes of tube drawing and explain the process of tube drawing
with floating mandrel.

7. a) Explain various types of flames in gas welding with neat sketch.

b) Compare between TIG welding and MIG welding.

L A O o

c) Compare between welding brazing.
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No.

S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
MANUFACTURING PROCESSES

Day and Date : Saturday, 20-5-2017 Max. Marks : 70
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Choose the correct answer (1 mark each) : (1x8=8)

1) Which of the following additives in sand is reducing agent ?
a) Saw dust b) Coal dust c) Iron oxide d) Bentonite

2) Mild Steel bar used for workshop practical is manufactured by

a) Rolling b) Casting c) Forging d) Extrusion
3) The billet is uniformly confined from all sides incase of ______ extrusion.
a) Direct b) Indirect c) Hydrostatic d) Impact
4) Which of the following material is not used for charging in cupola ?
a) MS scrap b) Pigiron
c) Returns d) Cl borings (chips)
5) The furnace commonly used in non ferrous foundries is
a) Direct arc furnaces b) Cupola
¢) Induction furnace d) None of the above
6) Higher ramming density gives to mould.
a) Good collapsibility b) Low permeability
c) Low strength d) High permeability

P.T.O.
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7) Following is the product of Thermosetting Plastics

a) Oil bottle b) Plastic dishes

c) Bucket d) Electrical components
8) ______isone of filler metal used in the soldering.

a) Fe b) Ar c) Ag d) Au

B) Choose the correct answer (2 marks each) : (2x3=6)

1) Investment Casting process
a) use Metal Pattern
b) is suitable for Mass Production
C) uses wax pattern
d) is used for manufacturing of Lathe Bed

2) For joining of two parts without use of extra filler metal, following processes

are used
a) Brazing b) TIG welding
c) MIG welding d) Resistance welding

3) Cam shaft for automotive is manufactured by
a) Casting b) Forging c) Extrusion d) Rolling
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Seat
No.

S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
MANUFACTURING PROCESSES

Day and Date : Saturday, 20-5-2017 Marks : 56
Time: 10.00 a.m.t0 1.00 p.m.

Instructions : 1) Attemptany two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and
mention it clearly.
4) Figures to the right indicate full marks.

SECTION -1

2. a) Explain the following with neat sketch : 6
i) Follow board pattern.
ii) Horizontal core.
b) Explain the various allowances provided on pattern.
c) What are the advantages of casting process ?
3. a) Enlist requisite properties of green molding sand.
b

c

S Bh W O

) Explain the advantages and limitations of Investment casting process.
) Explain various elements of gating system with neat sketch. What is gating
ratio ?

4. a) Explain with neat sketch construction and steps in operation of cupola.

b) Explain the process of blow molding of plastics with neat sketch.

W o o o

c) Explain the advantages of mechanization in a foundry.

SECTION I

5. a) Compare between Hot working and cold working processes. 4
b) Explain with neat sketch the process of closed die forging. 5

c) Explain classification of Rolling mills on the basis of no. of stands in rolling mill. 5

SetR
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6. a) Explain with neat sketch, process of direct extrusion, with its advantages
and limitations.

b) Explain the process of rod drawing with neat sketch.

c) Enlist the processes of tube drawing and explain the process of tube drawing
with floating mandrel.

7. a) Explain various types of flames in gas welding with neat sketch.

b) Compare between TIG welding and MIG welding.

L A O o

c) Compare between welding brazing.

SetR



MV 0 SLR-VB - 86

Seat Set| S
No.

S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
MANUFACTURING PROCESSES

Day and Date : Saturday, 20-5-2017 Max. Marks : 70
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Choose the correct answer (1 mark each) : (1x8=8)

1) Mild Steel bar used for workshop practical is manufactured by

a) Rolling b) Casting c) Forging d) Extrusion
2) The billet is uniformly confined from all sides in case of _______ extrusion.
a) Direct b) Indirect c) Hydrostatic d) Impact
3) Which of the following material is not used for charging in cupola ?
a) MS scrap b) Pigiron
c) Returns d) Cl borings (chips)
4) The furnace commonly used in non ferrous foundries is
a) Direct arc furnaces b) Cupola
c¢) Induction furnace d) None of the above
5) Higher ramming density gives to mould.
a) Good collapsibility b) Low permeability
c) Low strength d) High permeability
6) Following is the product of Thermosetting Plastics
a) Oil bottle b) Plastic dishes
c) Bucket d) Electrical components

P.T.O.
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7) is one of filler metal used in the soldering.
a) Fe b) Ar c) Ag d) Au
8) Which of the following additives in sand is reducing agent ?
a) Saw dust b) Coal dust c) Iron oxide d) Bentonite
B) Choose the correct answer (2 marks each) : (2x3=6)

1) Cam shaft for automotive is manufactured by

a) Casting b) Forging c) Extrusion d) Rolling
2) For joining of two parts without use of extra filler metal, following processes
are used
a) Brazing b) TIG welding
c) MIG welding d) Resistance welding

3) Investment Casting process
a) use Metal Pattern
b) is suitable for Mass Production
C) uses wax pattern
)

d) is used for manufacturing of Lathe Bed
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Seat
No.

S.E. (Mechanical Engineering) (Part — Il) (CGPA) Examination, 2017
MANUFACTURING PROCESSES

Day and Date : Saturday, 20-5-2017 Marks : 56
Time: 10.00 a.m.t0 1.00 p.m.

Instructions : 1) Attemptany two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and
mention it clearly.
4) Figures to the right indicate full marks.

SECTION -1

2. a) Explain the following with neat sketch : 6
i) Follow board pattern.
ii) Horizontal core.
b) Explain the various allowances provided on pattern.
c) What are the advantages of casting process ?
3. a) Enlist requisite properties of green molding sand.
b

c

S Bh W O

) Explain the advantages and limitations of Investment casting process.
) Explain various elements of gating system with neat sketch. What is gating
ratio ?

4. a) Explain with neat sketch construction and steps in operation of cupola.

b) Explain the process of blow molding of plastics with neat sketch.

W o o o

c) Explain the advantages of mechanization in a foundry.

SECTION I

5. a) Compare between Hot working and cold working processes. 4
b) Explain with neat sketch the process of closed die forging. 5

c) Explain classification of Rolling mills on the basis of no. of stands in rolling mill. 5
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6. a) Explain with neat sketch, process of direct extrusion, with its advantages
and limitations.

b) Explain the process of rod drawing with neat sketch.

c) Enlist the processes of tube drawing and explain the process of tube drawing
with floating mandrel.

7. a) Explain various types of flames in gas welding with neat sketch.

b) Compare between TIG welding and MIG welding.

L A O o

c) Compare between welding brazing.
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Seat
No. Set P

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
NUMERICAL METHODS

Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Which of the following method is slow method for finding the root of algebraic and
transcendental equation f(x) =0 ?

a) Newton-Raphson method b) False position method
c) Bisection method d) Muller’'s method

2) If y = x2, then the first divided difference of the arguments 1 and 2 is
a) 2 b) 3 c) 0 d) 1

3) Using Newton-Raphson method the first approximation to the root of the equation
x*—x—-10=0neartox,=2is
a) 1.671 b) 2.271
c) 2.071 d) 1.871

4) The equations of lines of regression are 10y = x + 17 and x = 5y — 7, then the mean of x
and mean of y are
a) 3and 1 b) 3and 2 c) 2and 1 d) 3and 4

5) Identify the method of solving simultaneous linear equations in which the coefficient
matrix is expressed as the product of a lower and upper triangular matrics.
a) Gauss-Jacobis method b) Gauss-Jordon method
c) Gauss Elimination method d) Factorization method

6) To fit a polynomial a, + a;x + a,x? + a;x3 to the given data of n observation by least
square principle, the required number of normal equations are

a) 3 b) 2 c) 4 d) n

7) Which of the following method is used to find numerically largest Eigen value of matrix ?
a) Newton-Raphson method b) Power method
¢) Muller method d) Lagrange’s method

P.T.O.
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8) For the data
Xx: 2 4 6 8
fx): 3 5 6 7

8
If(x) dx when found by the trapezoidal rule is
2

a) 18 b) 25 c) 16 d) 32
9) The number of strips required in Weddle’s rule is
a) A multiple of 2 b) Amultipleof3 c¢) A multiple of 6 d) None of these

10) The finite difference scheme for the equation 2y”" +y =5 is

a) Vi 4 — 2y, +VY;_q +h?y,=5h? b) Vi, 1 +2y;+ VY4 + hy,=5h?
C) Vi, q—2y;+Y;_4+h?,=5h d) None of these

11) In solving a set of simultaneous ordinary differential equations
dy

dz .
ax f(X, Y, Z), ax <|>(X, Y, Z) by Runge — Kutta fourth order method, which of the

following is correct ?

h h
a) kq :Ef(xo, Yor Zo)s | :E(I)(XO’ Yo: Zo)

h k I h k I
b) k2 :hf[xo +§’ yO +E1’ ZO +éj’ |2 :h(l)[xo +§’y0 +E1’ZO +§1j

c) ky =hf(xo +hyy+ky,zg +1), I =hd(xo +h, yo +ky, Zo +1y)
d) None of these
12) The partial differential equation 2x2 o + (1= y2)fyy = 0 is parabolic when
a) x=1 b) x=0o0ry=+1 c¢) |y|>1 dy=0
13) Wave equation is represented by

a) uy-c*VPu=0 b) u-kvPu=0 ¢) Viu=f(x,y,z) d) VZu=0

14) Consider one dimension heat equation U,, —aU, = 0, h and k are spacings for values of

k
xandy, »= d? . The Crank-Nicholson difference method for solving the above equation

is convergent when

1

C) 0<i<1 d) For all finite values of
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Seat
No.
S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
NUMERICAL METHODS
Day and Date : Tuesday, 23-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION - |

2. Solve the following :

a) Find the positive real root of the equation x2 — log; X — 12 = 0 correct to three places of

decimals using Regula Falsi method. 3

b) Perform two iterations of Newton-Raphson method to solve the system of non-linear

equations X2 + y2 = 4 and y + eX = 1 starting with Xy =1, Yo =— 1.7 as initial approximations. 4

c¢) Find double root near to 1.5 of the equation x3 — 5.4x2 + 9.24x — 5.096 = 0 by

Newton-Raphson method. 3

3. a) Solve the following set of equations of by Gauss-Seidal method correct to three decimal

places. 10x +y +z=12; 2x + 10y + z=13; 2x + 2y + 10z = 14. 4

b) Attempt any one from the following : 5

i) Apply Gauss-Jordan method to solve the equations x +y + z =9, 2x — 3y + 4z = 13,
3x + 4y + 5z = 40.

1 6 1
ii) Find the largest eigen value and the corresponding eigen vector of the matrix 120

0 0 3
using Power method. Take [1 0 0] as initial eigen vector (perform six iterations).

SetP
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4. Solve the following :
a) Find cubical function f(x) from the following table using Newton’s divided difference formula
x 01 2 5
f(x) 2 3 12 147 3
b) Fit a second degree parabola y = a + bx + cx2 to the following data by least square
principle.

x : 012 3 4

y : 1.0 8 10 21 3
c) The line of regression of y on x is 6y = 5x + 90 and the line of regression of x on y is
15x = 8y + 130. Find the mean of x and y and the coefficient of correlation. 3
5. a) Use Lagrange’s interpolation formula to find f (6) from the following data :
x = 8 7 9 10
f(x) : 168 120 72 63 4
b) Find a positive real root of the equation x3 — x — 11 = 0 correct to three places of decimal
using Bisection method. 5
SECTION -l
6. Attempt any three from the following : (3x3=9)

1.4
a) Compute the value of I (sinx—logx+ex) dx using Simpson’s three-eighth rule, taking
0.2
seven ordinates.

dxdy
b) Apply trapezoidal rule to evaluate ”\/72 taking two-sub-intervals.

2

¢) Using three point Gaussian quadrature formula evaluate I dx.

+X

0.6
d) Use Simpson’s one-third rule to find I e‘dex by taking seven ordinates.
0

SetP
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7. a) Apply Picard’s method to find the second approximations to the values of y and z, given that

dy dz 3 ) 1

=z C=x +7 =1z=—atx=0,

dx dx (y ) given Y 5

b) Using the finite difference method find y(0.25), y(0.5) and y(0.75) satisfying the
d?y

differential equation O +y =X, subject to the boundary conditions y(0) = 0, y(1) = 2.
X

8. a) Solve the boundary value problem u, = u,, under the conditions u(0, t) = u(1,t) =0 and

]
u(x, 0)=sinmx, 0 <x <1 using Schmidt method. (Take h=0.2 and a = > )-

. au X . .
b) Given R u(0,t)=0, u(4,t)=0 and u(x 0) =§(16—X2).Obta|n u;fori=1,2,3,4

and j = 1, 2 using Crank-Nicholson method. (Take h = 1).

9. a) Evaluate the function u(x, y) satisfying v2y =0 at the pivotal points given the boundary
values as follows (Take five iterations).

1000 1000 1000 1000
2000 ui ue 500
2000 Us Us4 0
1000

500 0 0
dx

|
b) Use Rombergs method to compute I 2 correct to four decimal places
0

1+x

(Take h = 0.5 and 0.25).

SetP



SetP



UV 000 SLR-VB - 87

Seat
No. Set Q

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
NUMERICAL METHODS

Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : 14
1) Forthe data
x: 2 4 6 8

f(x): 3 5 6 7

8
If(x) dx when found by the trapezoidal rule is
2

a) 18 b) 25 c) 16 d) 32
2) The number of strips required in Weddle’s rule is

a) A multiple of 2 b) Amultipleof3 c¢) A multiple of 6 d) None of these
3) The finite difference scheme for the equation 2y" +y =5 is

a) Vi .4 — 2y, +VY;_q +h%y, =5h? b) Vi, 1 +2y;+ VY4 + hy,=5h?

C) Vi, q—2y;j+Y_q+h?;=5h d) None of these
4) In solving a set of simultaneous ordinary differential equations

d dz

d_i =f(x v, 2), ax ¢(X ¥, Z) by Runge — Kutta fourth order method, which of the

following is correct ?

h h
a) kq :Ef(xo, Yor Zo)s | :E(I)(XO’ Yo: Zo)

h k | h k |
b) K2 :hf(xo +§, Yo +E1, Zy +éj, I, :h(l)(xo +§,yo +E1,Zo +§1j

c) ky =hf(xo +hyy+ky,zg +1), I =hd(xo +h, yo +ky, Zo +1y)

d) None of these
P.T.O.
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5)

6)

7)

10)

11)

12)

13)

14)

The partial differential equation 2x2 o + (1= y2)fyy = 0 is parabolic when
a) x=1 b) x=0o0ry=41 c¢) |y|>1 d y=0
Wave equation is represented by

a) uy - c?Vau=0 b) u, - kv2u=0 C) Vu = f(x, Y, z) d) Vau=0

Consider one dimension heat equation U,, —aU, =0, h and k are spacings for values of

k
xandy, » = d? . The Crank-Nicholson difference method for solving the above equation

is convergent when

a) h>1 b) O<Ai s%

C) 0<x<1 d) For all finite values of 3,

Which of the following method is slow method for finding the root of algebraic and
transcendental equation f(x) =0 ?

a) Newton-Raphson method b) False position method

c) Bisection method d) Muller's method

If y = x2, then the first divided difference of the arguments 1 and 2 is

a) 2 b) 3 c) 0 d) 1

Using Newton-Raphson method the first approximation to the root of the equation
x*-x-10=0neartox, =2is

a) 1.671 b) 2.271

c) 2.071 d) 1.871

The equations of lines of regression are 10y = x + 17 and x = 5y — 7, then the mean of x
and mean of y are

a) 3and 1 b) 3and?2 c) 2and 1 d) 3and 4
Identify the method of solving simultaneous linear equations in which the coefficient
matrix is expressed as the product of a lower and upper triangular matrics.

a) Gauss-Jacobis method b) Gauss-Jordon method

c) Gauss Elimination method d) Factorization method

To fit a polynomial a, + a;x + a,x? + agx3 to the given data of n observation by least
square principle, the required number of normal equations are

a) 3 b) 2 c) 4 d) n

Which of the following method is used to find numerically largest Eigen value of matrix ?
a) Newton-Raphson method b) Power method

c) Muller method d) Lagrange’s method
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Seat
No.
S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
NUMERICAL METHODS
Day and Date : Tuesday, 23-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION - |

2. Solve the following :

a) Find the positive real root of the equation x2 — log; X — 12 = 0 correct to three places of

decimals using Regula Falsi method. 3

b) Perform two iterations of Newton-Raphson method to solve the system of non-linear

equations X2 + y2 = 4 and y + eX = 1 starting with Xy =1, Yo =— 1.7 as initial approximations. 4

c¢) Find double root near to 1.5 of the equation x3 — 5.4x2 + 9.24x — 5.096 = 0 by

Newton-Raphson method. 3

3. a) Solve the following set of equations of by Gauss-Seidal method correct to three decimal

places. 10x +y +z=12; 2x + 10y + z=13; 2x + 2y + 10z = 14. 4

b) Attempt any one from the following : 5

i) Apply Gauss-Jordan method to solve the equations x +y + z =9, 2x — 3y + 4z = 13,
3x + 4y + 5z = 40.

1 6 1
ii) Find the largest eigen value and the corresponding eigen vector of the matrix 120

0 0 3
using Power method. Take [1 0 0] as initial eigen vector (perform six iterations).
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4. Solve the following :
a) Find cubical function f(x) from the following table using Newton’s divided difference formula
x 01 2 5
f(x) 2 3 12 147 3
b) Fit a second degree parabola y = a + bx + cx2 to the following data by least square
principle.

x : 012 3 4

y : 1.0 8 10 21 3
c) The line of regression of y on x is 6y = 5x + 90 and the line of regression of x on y is
15x = 8y + 130. Find the mean of x and y and the coefficient of correlation. 3
5. a) Use Lagrange’s interpolation formula to find f (6) from the following data :
x = 8 7 9 10
f(x) : 168 120 72 63 4
b) Find a positive real root of the equation x3 — x — 11 = 0 correct to three places of decimal
using Bisection method. 5
SECTION -l
6. Attempt any three from the following : (3x3=9)

1.4
a) Compute the value of I (sinx—logx+ex) dx using Simpson’s three-eighth rule, taking
0.2
seven ordinates.

dxdy
b) Apply trapezoidal rule to evaluate ”\/72 taking two-sub-intervals.

2

¢) Using three point Gaussian quadrature formula evaluate I dx.

+X

0.6
d) Use Simpson’s one-third rule to find I e‘dex by taking seven ordinates.
0
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7. a) Apply Picard’s method to find the second approximations to the values of y and z, given that

dy dz 3 ) 1

=z C=x +7 =1z=—atx=0,

dx dx (y ) given Y 5

b) Using the finite difference method find y(0.25), y(0.5) and y(0.75) satisfying the
d?y

differential equation O +y =X, subject to the boundary conditions y(0) = 0, y(1) = 2.
X

8. a) Solve the boundary value problem u, = u,, under the conditions u(0, t) = u(1,t) =0 and

]
u(x, 0)=sinmx, 0 <x <1 using Schmidt method. (Take h=0.2 and a = > )-

. au X . .
b) Given R u(0,t)=0, u(4,t)=0 and u(x 0) =§(16—X2).Obta|n u;fori=1,2,3,4

and j = 1, 2 using Crank-Nicholson method. (Take h = 1).

9. a) Evaluate the function u(x, y) satisfying v2y =0 at the pivotal points given the boundary
values as follows (Take five iterations).

1000 1000 1000 1000
2000 ui ue 500
2000 Us Us4 0
1000

500 0 0
dx

|
b) Use Rombergs method to compute I 2 correct to four decimal places
0

1+x

(Take h = 0.5 and 0.25).
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Seat
No. Set R

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
NUMERICAL METHODS

Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14
1) Identify the method of solving simultaneous linear equations in which the coefficient
matrix is expressed as the product of a lower and upper triangular matrics.
a) Gauss-Jacobis method b) Gauss-Jordon method
c) Gauss Elimination method d) Factorization method

2) To fit a polynomial a, + a,x + a,x? + a,x3 to the given data of n observation by least
square principle, the required number of normal equations are

a) 3 b) 2 c) 4 d) n
3) Which of the following method is used to find numerically largest Eigen value of matrix ?
a) Newton-Raphson method b) Power method
¢) Muller method d) Lagrange’s method
4) For the data
x: 2 4 6 8

f(x): 3 5 6 7

8
If(x) dx when found by the trapezoidal rule is
2

a) 18 b) 25 c) 16 d) 32
5) The number of strips required in Weddle’s rule is

a) A multiple of 2 b) Amultipleof3 c¢) A multiple of 6 d) None of these
6) The finite difference scheme for the equation 2y”" +y =5 is

a) Vi 4 — 2y, +VY;_q +h%y,=5h? b) Vi, 1 +2y;+ VY4 + hy,=5h?

C) Vi, q—2y;+Y;_q+h?,=5h d) None of these

P.T.O.
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7) In solving a set of simultaneous ordinary differential equations

d d
d_i = f(X, Y, Z), d_)z( = <|>(X, Y, Z) by Runge — Kutta fourth order method, which of the

following is correct ?

h h
a) ki :Ef(xo’ Yo Zo)’ l :E(I)(XO’ Yo, ZO)

h k I h k I
b) k2 :hf[xo +§’ yO +E1’ ZO +éj’ |2 :h(l)[xo +§’y0 +E1’ZO +§1j

c) ky =hf(xo +hyy+ky,zg +1), I =hd(xo +h, yo +ky, Zo +1y)

d) None of these
8) The partial differential equation 2x2 o + (1= y2)fyy = 0 is parabolic when

a) x=1 b) x=0o0ry=+1 c¢) |y|>1 d y=0
9) Wave equation is represented by

a) uy -c?vu=0 b) u, -kvZu=0 c) Vlu=f(xy,z) d) V2u=0

10) Consider one dimension heat equation U,, —aU, = 0, h and k are spacings for values of

k
xandy, »= d? . The Crank-Nicholson difference method for solving the above equation

is convergent when

1

C) 0<i<1 d) For all finite values of

11) Which of the following method is slow method for finding the root of algebraic and
transcendental equation f(x) =0 ?

a) Newton-Raphson method b) False position method
c) Bisection method d) Muller's method

12) If y = x2, then the first divided difference of the arguments 1 and 2 is
a) 2 b) 3 c) 0 d) 1

13) Using Newton-Raphson method the first approximation to the root of the equation
x*—x—10=0neartox,=21s
a) 1.671 b) 2.271
c) 2.071 d) 1.871

14) The equations of lines of regression are 10y = x + 17 and x = 5y — 7, then the mean of x
and mean of y are
a) 3and 1 b) 3and 2 c) 2and 1 d) 3and4
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Seat
No.
S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
NUMERICAL METHODS
Day and Date : Tuesday, 23-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION - |

2. Solve the following :

a) Find the positive real root of the equation x2 — log; X — 12 = 0 correct to three places of

decimals using Regula Falsi method. 3

b) Perform two iterations of Newton-Raphson method to solve the system of non-linear

equations X2 + y2 = 4 and y + eX = 1 starting with Xy =1, Yo =— 1.7 as initial approximations. 4

c¢) Find double root near to 1.5 of the equation x3 — 5.4x2 + 9.24x — 5.096 = 0 by

Newton-Raphson method. 3

3. a) Solve the following set of equations of by Gauss-Seidal method correct to three decimal

places. 10x +y +z=12; 2x + 10y + z=13; 2x + 2y + 10z = 14. 4

b) Attempt any one from the following : 5

i) Apply Gauss-Jordan method to solve the equations x +y + z =9, 2x — 3y + 4z = 13,
3x + 4y + 5z = 40.

1 6 1
ii) Find the largest eigen value and the corresponding eigen vector of the matrix 120

0 0 3
using Power method. Take [1 0 0] as initial eigen vector (perform six iterations).

SetR
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4. Solve the following :
a) Find cubical function f(x) from the following table using Newton’s divided difference formula
x 01 2 5
f(x) 2 3 12 147 3
b) Fit a second degree parabola y = a + bx + cx2 to the following data by least square
principle.

x : 012 3 4

y : 1.0 8 10 21 3
c) The line of regression of y on x is 6y = 5x + 90 and the line of regression of x on y is
15x = 8y + 130. Find the mean of x and y and the coefficient of correlation. 3
5. a) Use Lagrange’s interpolation formula to find f (6) from the following data :
x = 8 7 9 10
f(x) : 168 120 72 63 4
b) Find a positive real root of the equation x3 — x — 11 = 0 correct to three places of decimal
using Bisection method. 5
SECTION -l
6. Attempt any three from the following : (3x3=9)

1.4
a) Compute the value of I (sinx—logx+ex) dx using Simpson’s three-eighth rule, taking
0.2
seven ordinates.

dxdy
b) Apply trapezoidal rule to evaluate ”\/72 taking two-sub-intervals.

2

¢) Using three point Gaussian quadrature formula evaluate I dx.

+X

0.6
d) Use Simpson’s one-third rule to find I e‘dex by taking seven ordinates.
0

SetR
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7. a) Apply Picard’s method to find the second approximations to the values of y and z, given that

dy dz 3 ) 1

=z C=x +7 =1z=—atx=0,

dx dx (y ) given Y 5

b) Using the finite difference method find y(0.25), y(0.5) and y(0.75) satisfying the
d?y

differential equation O +y =X, subject to the boundary conditions y(0) = 0, y(1) = 2.
X

8. a) Solve the boundary value problem u, = u,, under the conditions u(0, t) = u(1,t) =0 and

]
u(x, 0)=sinmx, 0 <x <1 using Schmidt method. (Take h=0.2 and a = > )-

. au X . .
b) Given R u(0,t)=0, u(4,t)=0 and u(x 0) =§(16—X2).Obta|n u;fori=1,2,3,4

and j = 1, 2 using Crank-Nicholson method. (Take h = 1).

9. a) Evaluate the function u(x, y) satisfying v2y =0 at the pivotal points given the boundary
values as follows (Take five iterations).

1000 1000 1000 1000
2000 ui ue 500
2000 Us Us4 0
1000

500 0 0
dx

|
b) Use Rombergs method to compute I 2 correct to four decimal places
0

1+x

(Take h = 0.5 and 0.25).

SetR
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Seat
No. Set S

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
NUMERICAL METHODS

Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) The finite difference scheme for the equation 2y" +y=5 is

a) Vi 41— 2y +Y;_q +h?y, =5h2 b) yi, 1 +2y;+V,q + hy,=5h?
C) Vi, 1—2Y;+Y_q+h?,=5h d) None of these

2) In solving a set of simultaneous ordinary differential equations
dy

dz ]
ax f(X, Y, Z), ax <I>(X, Y, Z) by Runge — Kutta fourth order method, which of the

following is correct ?

h h
a) kK :Ef(xo, Yor Zo)s | :E(I)(XO’ Yo: Zo)

h k I h k I
b) k2 :hf[xo +§’ yO +E1’ ZO +éj’ |2 :h(l)[xo +§’y0 +E1’ZO +§1j

c) ky =hf(xo +hyy+ky,zg +1), I =hd(xo +h, yo +ky, Zo +1y)
d) None of these
3) The partial differential equation 2x2 fox + (1= y2)fyy = 0 is parabolic when

a) x=1 b) x=0o0ry= +1
c) Iyl >1 dy=0

4) Wave equation is represented by
c) Viu=f(xvy,2z) d) V2u=0

P.T.O.
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5) Consider one dimension heat equation U,, —aU, = 0, h and k are spacings for values of

k
xandy, »= d? . The Crank-Nicholson difference method for solving the above equation

is convergent when

1

C) 0<i<1 d) For all finite values of

6) Which of the following method is slow method for finding the root of algebraic and
transcendental equation f(x) =0 ?
a) Newton-Raphson method b) False position method
c) Bisection method d) Muller's method

7) If y = x2, then the first divided difference of the arguments 1 and 2 is
a) 2 b) 3 c) 0 d) 1

8) Using Newton-Raphson method the first approximation to the root of the equation
x*—x—10=0nearto x,=2is
a) 1.671 b) 2.271
c) 2.071 d) 1.871

9) The equations of lines of regression are 10y = x + 17 and x = 5y — 7, then the mean of x
and mean of y are
a) 3and 1 b) 3and 2 c) 2and 1 d) 3and4

10) ldentify the method of solving simultaneous linear equations in which the coefficient

matrix is expressed as the product of a lower and upper triangular matrics.
a) Gauss-Jacobis method b) Gauss-Jordon method
c) Gauss Elimination method d) Factorization method

11) To fit a polynomial a, + a;x + a,x? + azx3 to the given data of n observation by least
square principle, the required number of normal equations are

a) 3 b) 2 c) 4 d) n
12) Which of the following method is used to find numerically largest Eigen value of matrix ?
a) Newton-Raphson method b) Power method
c) Muller method d) Lagrange’s method
13) For the data
Xx: 2 4 6 8

f(x) 3 5 6 7

8
If(x) dx when found by the trapezoidal rule is
2

a) 18 b) 25 c) 16 d) 32
14) The number of strips required in Weddle’s rule is
a) A multiple of 2 b) Amultipleof3 c¢) A multiple of 6 d) None of these

SetS
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Seat
No.
S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
NUMERICAL METHODS
Day and Date : Tuesday, 23-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION - |

2. Solve the following :

a) Find the positive real root of the equation x2 — log; X — 12 = 0 correct to three places of

decimals using Regula Falsi method. 3

b) Perform two iterations of Newton-Raphson method to solve the system of non-linear

equations X2 + y2 = 4 and y + eX = 1 starting with Xy =1, Yo =— 1.7 as initial approximations. 4

c¢) Find double root near to 1.5 of the equation x3 — 5.4x2 + 9.24x — 5.096 = 0 by

Newton-Raphson method. 3

3. a) Solve the following set of equations of by Gauss-Seidal method correct to three decimal

places. 10x +y +z=12; 2x + 10y + z=13; 2x + 2y + 10z = 14. 4

b) Attempt any one from the following : 5

i) Apply Gauss-Jordan method to solve the equations x +y + z =9, 2x — 3y + 4z = 13,
3x + 4y + 5z = 40.

1 6 1
ii) Find the largest eigen value and the corresponding eigen vector of the matrix 120

0 0 3
using Power method. Take [1 0 0] as initial eigen vector (perform six iterations).

SetS
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4. Solve the following :
a) Find cubical function f(x) from the following table using Newton’s divided difference formula
x 01 2 5
f(x) 2 3 12 147 3
b) Fit a second degree parabola y = a + bx + cx2 to the following data by least square
principle.

x : 012 3 4

y : 1.0 8 10 21 3
c) The line of regression of y on x is 6y = 5x + 90 and the line of regression of x on y is
15x = 8y + 130. Find the mean of x and y and the coefficient of correlation. 3
5. a) Use Lagrange’s interpolation formula to find f (6) from the following data :
x = 8 7 9 10
f(x) : 168 120 72 63 4
b) Find a positive real root of the equation x3 — x — 11 = 0 correct to three places of decimal
using Bisection method. 5
SECTION -l
6. Attempt any three from the following : (3x3=9)

1.4
a) Compute the value of I (sinx—logx+ex) dx using Simpson’s three-eighth rule, taking
0.2
seven ordinates.

dxdy
b) Apply trapezoidal rule to evaluate ”\/72 taking two-sub-intervals.

2

¢) Using three point Gaussian quadrature formula evaluate I dx.

+X

0.6
d) Use Simpson’s one-third rule to find I e‘dex by taking seven ordinates.
0

SetS
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7. a) Apply Picard’s method to find the second approximations to the values of y and z, given that

dy dz 3 ) 1

=z C=x +7 =1z=—atx=0,

dx dx (y ) given Y 5

b) Using the finite difference method find y(0.25), y(0.5) and y(0.75) satisfying the
d?y

differential equation O +y =X, subject to the boundary conditions y(0) = 0, y(1) = 2.
X

8. a) Solve the boundary value problem u, = u,, under the conditions u(0, t) = u(1,t) =0 and

]
u(x, 0)=sinmx, 0 <x <1 using Schmidt method. (Take h=0.2 and a = > )-

. au X . .
b) Given R u(0,t)=0, u(4,t)=0 and u(x 0) =§(16—X2).Obta|n u;fori=1,2,3,4

and j = 1, 2 using Crank-Nicholson method. (Take h = 1).

9. a) Evaluate the function u(x, y) satisfying v2y =0 at the pivotal points given the boundary
values as follows (Take five iterations).

1000 1000 1000 1000
2000 ui ue 500
2000 Us Us4 0
1000

500 0 0
dx

|
b) Use Rombergs method to compute I 2 correct to four decimal places
0

1+x

(Take h = 0.5 and 0.25).
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Seat
No. Set | P

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
ELECTRICAL AND ELECTRONICS TECHNOLOGY

Day and Date : Thursday, 25-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1 iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) All questions are compulsory.
4) Assume suitable data if necessary.
5) Separate answer books for each Section.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)
1) When the load is removed the motor that will run at the highest speed is the
a) Shunt b) Series
¢) Cumulative compound d) Differentially compound
2) Which of the following load would be best driven by a d.c compound motor ?
a) reciprocating pump b) centrifugal pump
c) electric locomotive d) fan
3) Speed of the stator field of an induction motor is
a) Synchronous speed b) Any speed
C) Less than synchronous d) Slip speed
4) The starting torque of a 3-phase squirrel cage induction motor is
a) twice the full load torque b) 1.5 times the full load torque
c) equal to full load torque d) 0.5 times the full load torque

5) Compensating winding is employed in an ac series motor in order to
a) compensate for decrease in field flux
b) increase the total torque
c) reduce the sparking at brushes
d) reduce effects of armature reaction

6) The rotational speed of a given stepper motor is determined solely by
a) shaft load b) step pulse frequency
C) polarity of stator current d) magnitude of stator current

P.T.O.
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7) The temperature resistance furnaces can be controlled by changing the

a) applied voltage b) number of heating elements
C) circuit configuration d) all of above
8) Ajax Wyatt furnace is started when
a) it is filled below core level b) it is filled above core level
c) itis fully empty d) none of the above
9) A virtual ground is a ground for

a) Voltage but not for current b) Current but not for voltage
c) Both current and voltage d) Neither current nor voltage

10) Closed loop gain of AC inverting and non-inverting amplifier respectively are
a) —Rf/R1, 1 + Rf/R1 b) 1 —Rf/R1, Rf/R1
c) Rf/R, 1 —Rf/R1 d) — R/Rf, 1 + R1/Rf

11) The number of flip flops needed for Mod 7 counter are
a) 7 b) 5 c) 3 d) 1

12) The flip-flop which is free from race around problem is
a) RS FF b) Master slave JK FF
c) JKFF d) All

13) 8051 microcontroller has width of address bus and data bus respectively of

bits.

a) 8,8 b) 8,16 c) 16,8 d) none

14) After reset the stack pointer in microcontroller 8051 is initialized to
a) 70H b) FF H c) 00 H d) 07 H

SetP
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Seat
No.

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
ELECTRICAL AND ELECTRONICS TECHNOLOGY

Day and Date : Thursday, 25-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data if necessary.
3) Separate answer books for each Section.

SECTION — |
2. Attempt any four of the following : (4x4=16)

a) A 500 V DC Shunt motor runs at its normal speed of 250 rpm when the armature
current is 200 A. Calculate the speed when the shunt field is reduced to 80% of
normal value and the armature currentis 100 A. Take Ra=0.12 Q.

b) Explain star-delta starter for three phase induction motor.

c) Write a short note on, “Selection of different types of motors for industrial
applications”.

d) What are the advantages of electric heating over other systems of heating ? Write
properties of resistance heating element material.

e) Discuss dielectric heating.

f) Explain the working of 3 phase induction motor.

3. Attempt any two of the following : (2x6=12)
a) Explain in detail different characteristics of dc series and dc shunt motor.

b) Derive the torque equation of 3 phase induction motor at standstill condition and
solve if a 3 ph 50 Hz, 4 pole, wound rotot IM has a rotor standstill emf per phase
of 115 V. If the motor is running at 1440 r.p.m., calculate for this speed

i) The slip
if) The frequency of the rotor induced emf
iii) Value of the rotor induced emf per phase.

c) Name the most popular types of stepper motors. Describe working principle,
construction and application of stepper motor. Set P
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SECTION — i

4. Attempt any four of the following : (4%x4=16)
a) State different application of shift register and explain any application in detail.

b) What are ideal characteristics of op-amp ? Give block diagram representation of
op-amp.
c) Compare microprocessor and microcontroller.

d) Explain with detailed circuit diagram, microcontroller based ON OFF controller
system.

e) Explain the working of successive approximation A/D converter.
f) Explain three input summing amplifier in inverting configuration.
5. Attempt any two of the following : (2x6=12)
a) Explain different types of flip flop circuit in detail.
b) Explain with neat diagram operation of op-amp as differentiator and integrator.
c) Explain different logical instructions of the microcontroller 8051.

SetP
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Seat
No.

Set [ Q

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
ELECTRICAL AND ELECTRONICS TECHNOLOGY

Day and Date : Thursday, 25-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1 iscompulsory. It should be solved infirst 30 minutes

Duration : 30 Minutes

in Answer Book Page No. 3. Each question carries one mark.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) All questions are compulsory.
4) Assume suitable data if necessary.
5) Separate answer books for each Section.

MCQ/Objective Type Questions

Marks : 14
1. Choose the correct answer : (14x1=14)
1) Ajax Wyatt furnace is started when
a) it is filled below core level b) it is filled above core level
c) itis fully empty d) none of the above
2) A virtual ground is a ground for
a) Voltage but not for current b) Current but not for voltage
c) Both current and voltage d) Neither current nor voltage
3) Closed loop gain of AC inverting and non-inverting amplifier respectively are
a) —Rf/R1, 1 + Rf/R1 b) 1 —Rf/R1, Rf/R1
c) Rf/R, 1 —Rf/R1 d) — R/Rf, 1 + R1/Rf
4) The number of flip flops needed for Mod 7 counter are
a) 7 b) 5 c) 3 d) 1
5) The flip-flop which is free from race around problem is
a) RS FF b) Master slave JK FF
c) JKFF d) All

6) 8051 microcontroller has width of address bus and data bus respectively of
bits.

a) 8,8

b) 8,16 c) 16,8 d) none

7) After reset the stack pointer in microcontroller 8051 is initialized to

a) 70H

b) FF H c) 00 H d) 07 H
P.T.O.
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8) When the load is removed the motor that will run at the highest speed is the

a) Shunt b) Series
¢) Cumulative compound d) Differentially compound

9) Which of the following load would be best driven by a d.c compound motor ?
a) reciprocating pump b) centrifugal pump
c) electric locomotive d) fan

10) Speed of the stator field of an induction motor is
a) Synchronous speed b) Any speed
c) Less than synchronous d) Slip speed

11) The starting torque of a 3-phase squirrel cage induction motor is
a) twice the full load torque b) 1.5 times the full load torque
c) equal to full load torque d) 0.5 times the full load torque

12) Compensating winding is employed in an ac series motor in order to
a) compensate for decrease in field flux
b) increase the total torque
c) reduce the sparking at brushes
d) reduce effects of armature reaction

13) The rotational speed of a given stepper motor is determined solely by

a) shaftload b) step pulse frequency

C) polarity of stator current d) magnitude of stator current
14) The temperature resistance furnaces can be controlled by changing the

a) applied voltage b) number of heating elements

C) circuit configuration d) all of above

SetQ
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Seat
No.

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
ELECTRICAL AND ELECTRONICS TECHNOLOGY

Day and Date : Thursday, 25-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data if necessary.
3) Separate answer books for each Section.

SECTION — |
2. Attempt any four of the following : (4x4=16)

a) A 500 V DC Shunt motor runs at its normal speed of 250 rpm when the armature
current is 200 A. Calculate the speed when the shunt field is reduced to 80% of
normal value and the armature currentis 100 A. Take Ra=0.12 Q.

b) Explain star-delta starter for three phase induction motor.

c) Write a short note on, “Selection of different types of motors for industrial
applications”.

d) What are the advantages of electric heating over other systems of heating ? Write
properties of resistance heating element material.

e) Discuss dielectric heating.

f) Explain the working of 3 phase induction motor.

3. Attempt any two of the following : (2x6=12)
a) Explain in detail different characteristics of dc series and dc shunt motor.

b) Derive the torque equation of 3 phase induction motor at standstill condition and
solve if a 3 ph 50 Hz, 4 pole, wound rotot IM has a rotor standstill emf per phase
of 115 V. If the motor is running at 1440 r.p.m., calculate for this speed

i) The slip
if) The frequency of the rotor induced emf
iii) Value of the rotor induced emf per phase.

c) Name the most popular types of stepper motors. Describe working principle,
construction and application of stepper motor. SetQ
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SECTION — i

4. Attempt any four of the following : (4%x4=16)
a) State different application of shift register and explain any application in detail.

b) What are ideal characteristics of op-amp ? Give block diagram representation of
op-amp.
c) Compare microprocessor and microcontroller.

d) Explain with detailed circuit diagram, microcontroller based ON OFF controller
system.

e) Explain the working of successive approximation A/D converter.
f) Explain three input summing amplifier in inverting configuration.
5. Attempt any two of the following : (2x6=12)
a) Explain different types of flip flop circuit in detail.
b) Explain with neat diagram operation of op-amp as differentiator and integrator.
c) Explain different logical instructions of the microcontroller 8051.

SetQ
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S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
ELECTRICAL AND ELECTRONICS TECHNOLOGY

Day and Date : Thursday, 25-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1 iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) All questions are compulsory.
4) Assume suitable data if necessary.
5) Separate answer books for each Section.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)
1) Compensating winding is employed in an ac series motor in order to
a) compensate for decrease in field flux
b) increase the total torque
c) reduce the sparking at brushes
d) reduce effects of armature reaction

2) The rotational speed of a given stepper motor is determined solely by

a) shaft load b) step pulse frequency
C) polarity of stator current d) magnitude of stator current
3) The temperature resistance furnaces can be controlled by changing the
a) applied voltage b) number of heating elements
C) circuit configuration d) all of above
4) Ajax Wyatt furnace is started when
a) it is filled below core level b) it is filled above core level
c) itis fully empty d) none of the above
5) A virtual ground is a ground for
a) Voltage but not for current b) Current but not for voltage
c) Both current and voltage d) Neither current nor voltage
6) Closed loop gain of AC inverting and non-inverting amplifier respectively are
a) —Rf/R1, 1 + Rf/R1 b) 1 —Rf/R1, Rf/R1
c) Rf/R, 1 —Rf/R1 d) — R/Rf, 1 + R1/Rf

P.T.O.
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7) The number of flip flops needed for Mod 7 counter are

a) 7 b) 5 c) 3 d) 1
8) The flip-flop which is free from race around problem is
a) RS FF b) Master slave JK FF
c) JKFF d) All
9) 8051 microcontroller has width of address bus and data bus respectively of

_ bits.
a) 8,8 b) 8,16 c) 16,8 d) none

10) After reset the stack pointer in microcontroller 8051 is initialized to
a) 70H b) FF H c) 00 H d) 07 H

11) When the load is removed the motor that will run at the highest speed is the
a) Shunt b) Series
¢) Cumulative compound d) Differentially compound

12) Which of the following load would be best driven by a d.c compound motor ?
a) reciprocating pump b) centrifugal pump
c) electric locomotive d) fan

13) Speed of the stator field of an induction motor is
a) Synchronous speed b) Any speed
c) Less than synchronous d) Slip speed

14) The starting torque of a 3-phase squirrel cage induction motor is
a) twice the full load torque b) 1.5 times the full load torque
c) equal to full load torque d) 0.5 times the full load torque

SetR
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Seat
No.

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
ELECTRICAL AND ELECTRONICS TECHNOLOGY

Day and Date : Thursday, 25-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data if necessary.
3) Separate answer books for each Section.

SECTION — |
2. Attempt any four of the following : (4x4=16)

a) A 500 V DC Shunt motor runs at its normal speed of 250 rpm when the armature
current is 200 A. Calculate the speed when the shunt field is reduced to 80% of
normal value and the armature currentis 100 A. Take Ra=0.12 Q.

b) Explain star-delta starter for three phase induction motor.

c) Write a short note on, “Selection of different types of motors for industrial
applications”.

d) What are the advantages of electric heating over other systems of heating ? Write
properties of resistance heating element material.

e) Discuss dielectric heating.

f) Explain the working of 3 phase induction motor.

3. Attempt any two of the following : (2x6=12)
a) Explain in detail different characteristics of dc series and dc shunt motor.

b) Derive the torque equation of 3 phase induction motor at standstill condition and
solve if a 3 ph 50 Hz, 4 pole, wound rotot IM has a rotor standstill emf per phase
of 115 V. If the motor is running at 1440 r.p.m., calculate for this speed

i) The slip
if) The frequency of the rotor induced emf
iii) Value of the rotor induced emf per phase.

c) Name the most popular types of stepper motors. Describe working principle,
construction and application of stepper motor. SetR
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SECTION — i

4. Attempt any four of the following : (4%x4=16)
a) State different application of shift register and explain any application in detail.

b) What are ideal characteristics of op-amp ? Give block diagram representation of
op-amp.
c) Compare microprocessor and microcontroller.

d) Explain with detailed circuit diagram, microcontroller based ON OFF controller
system.

e) Explain the working of successive approximation A/D converter.
f) Explain three input summing amplifier in inverting configuration.
5. Attempt any two of the following : (2x6=12)
a) Explain different types of flip flop circuit in detail.
b) Explain with neat diagram operation of op-amp as differentiator and integrator.
c) Explain different logical instructions of the microcontroller 8051.

SetR
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Seat
No. Set| S

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
ELECTRICAL AND ELECTRONICS TECHNOLOGY

Day and Date : Thursday, 25-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1 iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) All questions are compulsory.
4) Assume suitable data if necessary.
5) Separate answer books for each Section.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)
1) Closed loop gain of AC inverting and non-inverting amplifier respectively are
a) —Rf/R1, 1 + Rf/R1 b) 1 —Rf/R1, Rf/R1
c) Rf/R, 1 —Rf/R1 d) — R/Rf, 1 + R1/Rf
2) The number of flip flops needed for Mod 7 counter are
a) 7 b) 5 c) 3 d) 1
3) The flip-flop which is free from race around problem is
a) RS FF b) Master slave JK FF
c) JKFF d) All
4) 8051 microcontroller has width of address bus and data bus respectively of
_ bits.
a) 8,8 b) 8,16 c) 16,8 d) none
5) After reset the stack pointer in microcontroller 8051 is initialized to
a) 70 H b) FF H c) 00 H d) 07 H
6) When the load is removed the motor that will run at the highest speed is the
a) Shunt b) Series
¢) Cumulative compound d) Differentially compound
7) Which of the following load would be best driven by a d.c compound motor ?
a) reciprocating pump b) centrifugal pump
c) electric locomotive d) fan

P.T.O.
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8) Speed of the stator field of an induction motor is

a) Synchronous speed
c) Less than synchronous

b) Any speed
d) Slip speed

9) The starting torque of a 3-phase squirrel cage induction motor is

a) twice the full load torque
c) equal to full load torque

b) 1.5 times the full load torque
d) 0.5 times the full load torque

10) Compensating winding is employed in an ac series motor in order to

a) compensate for decrease in field flux

b) increase the total torque
c) reduce the sparking at brushes
d) reduce effects of armature reaction

11) The rotational speed of a given stepper motor is determined solely by

a) shaft load
C) polarity of stator current

b) step pulse frequency
d) magnitude of stator current

12) The temperature resistance furnaces can be controlled by changing the

a) applied voltage
c) circuit configuration
13) Ajax Wyatt furnace is started when
a) it is filled below core level
c) itis fully empty
14) A virtual ground is a ground for
a) Voltage but not for current
c) Both current and voltage

b) number of heating elements
d) all of above

b) it is filled above core level
d) none of the above

b) Current but not for voltage
d) Neither current nor voltage

SetS
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Seat
No.

S.E. (Mechanical) (Part — Il) (CGPA) Examination, 2017
ELECTRICAL AND ELECTRONICS TECHNOLOGY

Day and Date : Thursday, 25-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data if necessary.
3) Separate answer books for each Section.

SECTION — |
2. Attempt any four of the following : (4x4=16)

a) A 500 V DC Shunt motor runs at its normal speed of 250 rpm when the armature
current is 200 A. Calculate the speed when the shunt field is reduced to 80% of
normal value and the armature currentis 100 A. Take Ra=0.12 Q.

b) Explain star-delta starter for three phase induction motor.

c) Write a short note on, “Selection of different types of motors for industrial
applications”.

d) What are the advantages of electric heating over other systems of heating ? Write
properties of resistance heating element material.

e) Discuss dielectric heating.

f) Explain the working of 3 phase induction motor.

3. Attempt any two of the following : (2x6=12)
a) Explain in detail different characteristics of dc series and dc shunt motor.

b) Derive the torque equation of 3 phase induction motor at standstill condition and
solve if a 3 ph 50 Hz, 4 pole, wound rotot IM has a rotor standstill emf per phase
of 115 V. If the motor is running at 1440 r.p.m., calculate for this speed

i) The slip
if) The frequency of the rotor induced emf
iii) Value of the rotor induced emf per phase.

c) Name the most popular types of stepper motors. Describe working principle,
construction and application of stepper motor. SetS
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SECTION — i

4. Attempt any four of the following : (4%x4=16)
a) State different application of shift register and explain any application in detail.

b) What are ideal characteristics of op-amp ? Give block diagram representation of
op-amp.
c) Compare microprocessor and microcontroller.

d) Explain with detailed circuit diagram, microcontroller based ON OFF controller
system.

e) Explain the working of successive approximation A/D converter.
f) Explain three input summing amplifier in inverting configuration.
5. Attempt any two of the following : (2x6=12)
a) Explain different types of flip flop circuit in detail.
b) Explain with neat diagram operation of op-amp as differentiator and integrator.
c) Explain different logical instructions of the microcontroller 8051.

SetS
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Seat
No. Set| P

T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
THEORY OF MACHINE - II

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time :10.00 a.m. t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (1x14=14)

1) When circle rolls without slipping on outside of a fixed circle the curve traced
by a point on circumference of circle is called as

a) Hypocycloidal b) Involute c) Epicycloidal  d) Cycloid
2) The product of diametral pitch and circular pitch is
a) b) 1 ) 1/ d) 2rn

3) Trainvalueis
a) Ratio of speed of driver to driven b) Ratio of speed of driven to driver

c) Number of gears in train d) Number of idler gears
4) When input and output shaft rotate in same direction, input and output torque
rotates in
a) Same direction b) No relation
c) Perpendicular direction d) Opposite direction

5) When the aeroplane is taking left turn, when viewed from tail end propeller
is rotating in clockwise direction, its effect on it during pitching is
a) nose will get lifted b) tail will get lifted
c) no effect d) nose will go down

6) Length of path of contact
a) distance between pitch point to point of approach
b) sum of path of approach and path of recess
c) length of arc of contact divided by cosine of pressure angle
d) length of arc contact divided by circular pitch

P.T.O.
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7) Distance between axis of rotation and CG of mass is

a) radius of gyration b) centre distance

c) radius of plane of rotation d) radius of rotation
8) The relation between Fp.,, andFs_, .. is

a) FSpax=1/n Fppay b) FPmax = )% FSmax

C) FPmax = 2N. FSax d) FPmax = 1/n Fsax
9) Deflection of cantilever shaft with UDL is

a) §=WI®/3El b) &=WI*/8EI

c) &=WI®/48El d) §=5WI*/8EIl

10) If critical speed of shaft is in rps then the natural frequency of transverse
vibration is given as

a) 0.4958M§ b) 0.4985/§ c) 0.6585M§ d) 0.4988/§
11) A shaft carrying 3 rotors will have

a) three nodes b) one node

c) two nodes d) one ortwo nodes
12) The stresses induced in longitudinal vibrations are

a) shear b) bending

c) tensile and compressive d) no stresses

13) Fluctuation of speedis
a) coefficient of fluctuation of speed to mean speed
b) max fluctuation of speed to mean speed
c) mean speed to max fluctuation of speed
d) difference in maximum and minimum speed

14) Balancing of rotating and reciprocating masses of engine is necessary at

a) slow speed b) medium speed
c) high speed d) mean speed

SetP
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Seat
No.

Day and Date : Thursday, 4-5-2017

T.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
THEORY OF MACHINE - II

Time : 10.00 a.m. to 1.00 p.m.

2. a)
b)

c)

3. a)

b)

c)

Instructions: 1) Solve any two questions from each Section.

2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional data, ifnecessary and mention itclearly.

SECTION -1

State and explain Law of Gearing.
Draw sketch of Differential Gear Box.

The wheel of a motor cycle have a total moment of inertia of 2.5 kgm?2 and
engine parts have moment inertia of 0.14 kgm?2. The gear ratio is 5 to 1 and
axis of rotation of engine crank shaft is parallel to that of rear wheel, which
have a diameter of 65 cm. Determine the magnitude and direction of gyroscopic
couple when motor cycle rounds a curve of 25 m radius at a speed of 50 km
per hour. Total mass of the system is 180 kg and h = 0.6 m.

Engine parts and wheels rotate in same sense.

Define Flywheel, coefficient of fluctuation of speed, coefficient of fluctuation of
energy

Define right hand screw rule, precessional angular motion, Angle of Heel.

Two mating gear wheels have 20 and 40 involute teeth of 10 mm module and
20° pressure angle. The addendum on each wheel is to be made such a
length that line of contact on each side of pitch point has half the maximum
possible length. Determine the addendum height for each gear wheel and
length of line of contact. If the smaller wheel rotates at 250 rpm. Find the
velocity of point of contact along the surface of each tooth at the instant when
the tip of the tooth on a smaller wheel is in contact.

Marks : 56

8

SetP
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4. a)

5. A)

B)

6. A)
B)

In a simple epicyclic gear train the sun wheel ‘S’ has t, teeth and the annulus
‘A’ has t, teeth (internal). A planet wheel ‘P’ meshes with ‘S’ and ‘A’ and turns
on the end of an arm whose axis is coincident with that of ‘'S’ and ‘A’. If x and
y are speeds of ‘S’ and ‘A’ respectively, show that the speed of the arm is

(tx+1t,y) t,
T and hence find the ratio of t_ when “A” is fixed and armmakes 0.4
171 1

revolution for one revolution of ‘S’.

In a turning moment diagram, the areas above and below the mean torque line
taken in order are 395, 785, 140, 440, 1060 and 370 mm?, having scales of
1 mm=5NMand 1 mm=10°along Y and X axes respectively. Find mass of
flywheel at a radius of gyration 150 mm and mean speed is 1800 rpm. Take
coefficient of fluctuation of speed is 3%.

SECTION-II

Explain primary force and secondary force balancing of reciprocating masses
in a single cylinder I.C. Engine.

A shaft carries four masses A, B, C and D of magnitude 200 kg, 300 kg,
400 kg and 200 kg respectively and revolving at radii 80 mm, 70 mm, 60 mm,
and 80 mm in planes measured from A at 300 mm, 400 mm and 700 mm. The
angles between the cranks measured anticlockwise are A to B 45°, Bto C
70°and Cto D 120°. The balancing masses are to be placed in planes X and
Y. The distance between the planes A and X is 100 mm, between XandY is
400 mm and between Y and D is 200 mm. If the balancing masses revolve at
a radius of 100 mm, find their magnitudes and angular positions.

Categories the study of vibration in different types.

A vibrating system is defined by the following parameters m = 3 kg, K = 10 N/m.
C =3 N —sec/m. Determine :

a) The damping factor

b) The natural frequency of damped vibration

c) Logarithmic decrement
)

d) The ratio of two consecutive amplitudes

10

SetP
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7. A) Write the derivation for force transmissibility. 6

B) A shaftin fig. Q. 7B carries two masses. The mass A is 400 kg with radius of
gyration of 0.7 m and mass B is 750 kg with a radius of gyration of 0.87 m.
Determine the frequency of torsional vibrations. The modulus of rigidity of

shaft material is 80 GN/m?2. 8
LA !
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Fig. Q. 7B
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Seat
No. Set | Q

T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
THEORY OF MACHINE - II

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time :10.00 a.m. t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (1x14=14)
1) The relation between Fp,,, andFs . is
a) FSpax =1/n Fppay b) FPmax = /2 FSmax
C) FPmax =2N. FSax d) FPmax = 1/n Fsax
2) Deflection of cantilever shaft with UDL is
a) 5=Wi°/3El b) &=WI*/8El
c) 8=WI°/48El d) §=5WI*/8EIl

3) If critical speed of shaft is in rps then the natural frequency of transverse
vibration is given as

a) 0.4958/§ b) 0.4985/§ c) 0.6585M§ d) 0.4988/§
4) A shaft carrying 3 rotors will have

a) three nodes b) one node

c) two nodes d) one ortwo nodes
5) The stresses induced in longitudinal vibrations are

a) shear b) bending

c) tensile and compressive d) no stresses

6) Fluctuation of speed is
a) coefficient of fluctuation of speed to mean speed
b) max fluctuation of speed to mean speed
c) mean speed to max fluctuation of speed
d) difference in maximum and minimum speed

P.T.O.
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7) Balancing of rotating and reciprocating masses of engine is necessary at

a) slow speed b) medium speed
c) high speed d) mean speed

8) When circle rolls without slipping on outside of a fixed circle the curve traced
by a point on circumference of circle is called as

a) Hypocycloidal b) Involute c) Epicycloidal  d) Cycloid
9) The product of diametral pitch and circular pitch is
a) © b) 1 ) 1/=n d) 2r

10) Trainvalueis
a) Ratio of speed of driver to driven b) Ratio of speed of driven to driver

c) Number of gears in train d) Number of idler gears
11) When input and output shaft rotate in same direction, input and output torque
rotates in
a) Same direction b) No relation
c) Perpendicular direction d) Opposite direction

12) When the aeroplane is taking left turn, when viewed from tail end propeller
is rotating in clockwise direction, its effect on it during pitching is
a) nose will get lifted b) tail will get lifted
c) no effect d) nose will go down

13) Length of path of contact
a) distance between pitch point to point of approach
b) sum of path of approach and path of recess
c) length of arc of contact divided by cosine of pressure angle
d) length of arc contact divided by circular pitch

14) Distance between axis of rotation and CG of mass is
a) radius of gyration b) centre distance
c) radius of plane of rotation d) radius of rotation

SetQ
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Seat
No.

Day and Date : Thursday, 4-5-2017

T.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
THEORY OF MACHINE - II

Time : 10.00 a.m. to 1.00 p.m.

2. a)
b)

c)

3. a)

b)

c)

Instructions: 1) Solve any two questions from each Section.

2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional data, ifnecessary and mention itclearly.

SECTION -1

State and explain Law of Gearing.
Draw sketch of Differential Gear Box.

The wheel of a motor cycle have a total moment of inertia of 2.5 kgm?2 and
engine parts have moment inertia of 0.14 kgm?2. The gear ratio is 5 to 1 and
axis of rotation of engine crank shaft is parallel to that of rear wheel, which
have a diameter of 65 cm. Determine the magnitude and direction of gyroscopic
couple when motor cycle rounds a curve of 25 m radius at a speed of 50 km
per hour. Total mass of the system is 180 kg and h = 0.6 m.

Engine parts and wheels rotate in same sense.

Define Flywheel, coefficient of fluctuation of speed, coefficient of fluctuation of
energy

Define right hand screw rule, precessional angular motion, Angle of Heel.

Two mating gear wheels have 20 and 40 involute teeth of 10 mm module and
20° pressure angle. The addendum on each wheel is to be made such a
length that line of contact on each side of pitch point has half the maximum
possible length. Determine the addendum height for each gear wheel and
length of line of contact. If the smaller wheel rotates at 250 rpm. Find the
velocity of point of contact along the surface of each tooth at the instant when
the tip of the tooth on a smaller wheel is in contact.

Marks : 56

8
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4. a)

5. A)

B)

6. A)
B)

In a simple epicyclic gear train the sun wheel ‘S’ has t, teeth and the annulus
‘A’ has t, teeth (internal). A planet wheel ‘P’ meshes with ‘S’ and ‘A’ and turns
on the end of an arm whose axis is coincident with that of ‘'S’ and ‘A’. If x and
y are speeds of ‘S’ and ‘A’ respectively, show that the speed of the arm is

(tx+1t,y) t,
T and hence find the ratio of t_ when “A” is fixed and armmakes 0.4
171 1

revolution for one revolution of ‘S’.

In a turning moment diagram, the areas above and below the mean torque line
taken in order are 395, 785, 140, 440, 1060 and 370 mm?, having scales of
1 mm=5NMand 1 mm=10°along Y and X axes respectively. Find mass of
flywheel at a radius of gyration 150 mm and mean speed is 1800 rpm. Take
coefficient of fluctuation of speed is 3%.

SECTION-II

Explain primary force and secondary force balancing of reciprocating masses
in a single cylinder I.C. Engine.

A shaft carries four masses A, B, C and D of magnitude 200 kg, 300 kg,
400 kg and 200 kg respectively and revolving at radii 80 mm, 70 mm, 60 mm,
and 80 mm in planes measured from A at 300 mm, 400 mm and 700 mm. The
angles between the cranks measured anticlockwise are A to B 45°, Bto C
70°and Cto D 120°. The balancing masses are to be placed in planes X and
Y. The distance between the planes A and X is 100 mm, between XandY is
400 mm and between Y and D is 200 mm. If the balancing masses revolve at
a radius of 100 mm, find their magnitudes and angular positions.

Categories the study of vibration in different types.

A vibrating system is defined by the following parameters m = 3 kg, K = 10 N/m.
C =3 N —sec/m. Determine :

a) The damping factor

b) The natural frequency of damped vibration

c) Logarithmic decrement
)

d) The ratio of two consecutive amplitudes

10
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7. A) Write the derivation for force transmissibility. 6

B) A shaftin fig. Q. 7B carries two masses. The mass A is 400 kg with radius of
gyration of 0.7 m and mass B is 750 kg with a radius of gyration of 0.87 m.
Determine the frequency of torsional vibrations. The modulus of rigidity of

shaft material is 80 GN/m?2. 8
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T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
THEORY OF MACHINE - II

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time :10.00 a.m. t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (1x14=14)

1) When the aeroplane is taking left turn, when viewed from tail end propeller
is rotating in clockwise direction, its effect on it during pitching is
a) nose will get lifted b) tail will get lifted
c) no effect d) nose will go down

2) Length of path of contact
a) distance between pitch point to point of approach
b) sum of path of approach and path of recess
c) length of arc of contact divided by cosine of pressure angle
d) length of arc contact divided by circular pitch

3) Distance between axis of rotation and CG of mass is

a) radius of gyration b) centre distance

c) radius of plane of rotation d) radius of rotation
4) The relation between Fp ... andFs, .. is

a) FSpax =1/n Fppay b) FPmax = /2 FSmax

C) FPmax =2N. FSax d) FPmax = 1/n Fspax
5) Deflection of cantilever shaft with UDL is

a) §=Wi°/3El b) 8§=WI*/8El

c) 8=WI°/48El d) §=5WI*/8EIl

6) If critical speed of shaft is in rps then the natural frequency of transverse
vibration is given as
a) 0.4958/§ b) 0.4985/§ c) 0.6585M§ d) 0.4988/§

P.T.O.
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7) A shaft carrying 3 rotors will have

a) three nodes b) one node

c) two nodes d) one ortwo nodes
8) The stresses induced in longitudinal vibrations are

a) shear b) bending

c) tensile and compressive d) no stresses

9) Fluctuation of speedis
a) coefficient of fluctuation of speed to mean speed
b) max fluctuation of speed to mean speed
c) mean speed to max fluctuation of speed
d) difference in maximum and minimum speed

10) Balancing of rotating and reciprocating masses of engine is necessary at

a) slow speed b) medium speed
c) high speed d) mean speed

11) When circle rolls without slipping on outside of a fixed circle the curve traced
by a point on circumference of circle is called as

a) Hypocycloidal b) Involute c) Epicycloidal  d) Cycloid
12) The product of diametral pitch and circular pitch is
a) n b) 1 c) 1/ d) 2rn

13) Trainvalueis
a) Ratio of speed of driver to driven b) Ratio of speed of driven to driver

c) Number of gears in train d) Number of idler gears
14) When input and output shaft rotate in same direction, input and output torque
rotates in
a) Same direction b) No relation
c) Perpendicular direction d) Opposite direction
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No.

Day and Date : Thursday, 4-5-2017

T.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
THEORY OF MACHINE - II

Time : 10.00 a.m. to 1.00 p.m.

2. a)
b)

c)

3. a)

b)

c)

Instructions: 1) Solve any two questions from each Section.

2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional data, ifnecessary and mention itclearly.

SECTION -1

State and explain Law of Gearing.
Draw sketch of Differential Gear Box.

The wheel of a motor cycle have a total moment of inertia of 2.5 kgm?2 and
engine parts have moment inertia of 0.14 kgm?2. The gear ratio is 5 to 1 and
axis of rotation of engine crank shaft is parallel to that of rear wheel, which
have a diameter of 65 cm. Determine the magnitude and direction of gyroscopic
couple when motor cycle rounds a curve of 25 m radius at a speed of 50 km
per hour. Total mass of the system is 180 kg and h = 0.6 m.

Engine parts and wheels rotate in same sense.

Define Flywheel, coefficient of fluctuation of speed, coefficient of fluctuation of
energy

Define right hand screw rule, precessional angular motion, Angle of Heel.

Two mating gear wheels have 20 and 40 involute teeth of 10 mm module and
20° pressure angle. The addendum on each wheel is to be made such a
length that line of contact on each side of pitch point has half the maximum
possible length. Determine the addendum height for each gear wheel and
length of line of contact. If the smaller wheel rotates at 250 rpm. Find the
velocity of point of contact along the surface of each tooth at the instant when
the tip of the tooth on a smaller wheel is in contact.

Marks : 56

8
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4. a)

5. A)

B)

6. A)
B)

In a simple epicyclic gear train the sun wheel ‘S’ has t, teeth and the annulus
‘A’ has t, teeth (internal). A planet wheel ‘P’ meshes with ‘S’ and ‘A’ and turns
on the end of an arm whose axis is coincident with that of ‘'S’ and ‘A’. If x and
y are speeds of ‘S’ and ‘A’ respectively, show that the speed of the arm is

(tx+1t,y) t,
T and hence find the ratio of t_ when “A” is fixed and armmakes 0.4
171 1

revolution for one revolution of ‘S’.

In a turning moment diagram, the areas above and below the mean torque line
taken in order are 395, 785, 140, 440, 1060 and 370 mm?, having scales of
1 mm=5NMand 1 mm=10°along Y and X axes respectively. Find mass of
flywheel at a radius of gyration 150 mm and mean speed is 1800 rpm. Take
coefficient of fluctuation of speed is 3%.

SECTION-II

Explain primary force and secondary force balancing of reciprocating masses
in a single cylinder I.C. Engine.

A shaft carries four masses A, B, C and D of magnitude 200 kg, 300 kg,
400 kg and 200 kg respectively and revolving at radii 80 mm, 70 mm, 60 mm,
and 80 mm in planes measured from A at 300 mm, 400 mm and 700 mm. The
angles between the cranks measured anticlockwise are A to B 45°, Bto C
70°and Cto D 120°. The balancing masses are to be placed in planes X and
Y. The distance between the planes A and X is 100 mm, between XandY is
400 mm and between Y and D is 200 mm. If the balancing masses revolve at
a radius of 100 mm, find their magnitudes and angular positions.

Categories the study of vibration in different types.

A vibrating system is defined by the following parameters m = 3 kg, K = 10 N/m.
C =3 N —sec/m. Determine :

a) The damping factor

b) The natural frequency of damped vibration

c) Logarithmic decrement
)

d) The ratio of two consecutive amplitudes

10
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7. A) Write the derivation for force transmissibility. 6

B) A shaftin fig. Q. 7B carries two masses. The mass A is 400 kg with radius of
gyration of 0.7 m and mass B is 750 kg with a radius of gyration of 0.87 m.
Determine the frequency of torsional vibrations. The modulus of rigidity of

shaft material is 80 GN/m?2. 8
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Seat

No. Set | S
T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017

THEORY OF MACHINE - I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time :10.00 a.m. t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (1x14=14)

1) If critical speed of shaft is in rps then the natural frequency of transverse
vibration is given as

a) 0.4958/s b) 0.4985/1§ c) 0.6585M§ d) 0.4988/\§
2) A shaft carrying 3 rotors will have

a) three nodes b) one node

c) two nodes d) one ortwo nodes
3) The stresses induced in longitudinal vibrations are

a) shear b) bending

c) tensile and compressive d) no stresses

4) Fluctuation of speedis
a) coefficient of fluctuation of speed to mean speed
b) max fluctuation of speed to mean speed
c) mean speed to max fluctuation of speed
d) difference in maximum and minimum speed

5) Balancing of rotating and reciprocating masses of engine is necessary at

a) slow speed b) medium speed
c) high speed d) mean speed

6) When circle rolls without slipping on outside of a fixed circle the curve traced
by a point on circumference of circle is called as
a) Hypocycloidal b) Involute c) Epicycloidal  d) Cycloid

P.T.O.
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7) The product of diametral pitch and circular pitch is
a) © b) 1 ) /= d) 2n

8) Trainvalueis
a) Ratio of speed of driver to driven b) Ratio of speed of driven to driver

c) Number of gears in train d) Number of idler gears
9) When input and output shaft rotate in same direction, input and output torque
rotates in
a) Same direction b) No relation
c) Perpendicular direction d) Opposite direction

10) When the aeroplane is taking left turn, when viewed from tail end propeller
is rotating in clockwise direction, its effect on it during pitching is
a) nose will get lifted b) tail will get lifted
c) no effect d) nose will go down

11) Length of path of contact
a) distance between pitch point to point of approach
b) sum of path of approach and path of recess
c) length of arc of contact divided by cosine of pressure angle
d) length of arc contact divided by circular pitch

12) Distance between axis of rotation and CG of mass is

a) radius of gyration b) centre distance

c) radius of plane of rotation d) radius of rotation
13) The relation between Fp,.,, andFs, . is

a) FSax=1/n Fppay b) FPmax = )2 FSmax

C) FPmax = 2N. FSax d) FPmax = 1/n Fsax
14) Deflection of cantilever shaft with UDL is

a) 8=W°/3El b) &=WI*/8El

c) 8=WI*/48El d) §=5WI*/8El
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Seat
No.

Day and Date : Thursday, 4-5-2017

T.E. (Mechanical) (Part — 1) (CGPA) Examination, 2017
THEORY OF MACHINE - II

Time : 10.00 a.m. to 1.00 p.m.

2. a)
b)

c)

3. a)

b)

c)

Instructions: 1) Solve any two questions from each Section.

2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional data, ifnecessary and mention itclearly.

SECTION -1

State and explain Law of Gearing.
Draw sketch of Differential Gear Box.

The wheel of a motor cycle have a total moment of inertia of 2.5 kgm?2 and
engine parts have moment inertia of 0.14 kgm?2. The gear ratio is 5 to 1 and
axis of rotation of engine crank shaft is parallel to that of rear wheel, which
have a diameter of 65 cm. Determine the magnitude and direction of gyroscopic
couple when motor cycle rounds a curve of 25 m radius at a speed of 50 km
per hour. Total mass of the system is 180 kg and h = 0.6 m.

Engine parts and wheels rotate in same sense.

Define Flywheel, coefficient of fluctuation of speed, coefficient of fluctuation of
energy

Define right hand screw rule, precessional angular motion, Angle of Heel.

Two mating gear wheels have 20 and 40 involute teeth of 10 mm module and
20° pressure angle. The addendum on each wheel is to be made such a
length that line of contact on each side of pitch point has half the maximum
possible length. Determine the addendum height for each gear wheel and
length of line of contact. If the smaller wheel rotates at 250 rpm. Find the
velocity of point of contact along the surface of each tooth at the instant when
the tip of the tooth on a smaller wheel is in contact.

Marks : 56

8
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4. a)

5. A)

B)

6. A)
B)

In a simple epicyclic gear train the sun wheel ‘S’ has t, teeth and the annulus
‘A’ has t, teeth (internal). A planet wheel ‘P’ meshes with ‘S’ and ‘A’ and turns
on the end of an arm whose axis is coincident with that of ‘'S’ and ‘A’. If x and
y are speeds of ‘S’ and ‘A’ respectively, show that the speed of the arm is

(tx+1t,y) t,
T and hence find the ratio of t_ when “A” is fixed and armmakes 0.4
171 1

revolution for one revolution of ‘S’.

In a turning moment diagram, the areas above and below the mean torque line
taken in order are 395, 785, 140, 440, 1060 and 370 mm?, having scales of
1 mm=5NMand 1 mm=10°along Y and X axes respectively. Find mass of
flywheel at a radius of gyration 150 mm and mean speed is 1800 rpm. Take
coefficient of fluctuation of speed is 3%.

SECTION-II

Explain primary force and secondary force balancing of reciprocating masses
in a single cylinder I.C. Engine.

A shaft carries four masses A, B, C and D of magnitude 200 kg, 300 kg,
400 kg and 200 kg respectively and revolving at radii 80 mm, 70 mm, 60 mm,
and 80 mm in planes measured from A at 300 mm, 400 mm and 700 mm. The
angles between the cranks measured anticlockwise are A to B 45°, Bto C
70°and Cto D 120°. The balancing masses are to be placed in planes X and
Y. The distance between the planes A and X is 100 mm, between XandY is
400 mm and between Y and D is 200 mm. If the balancing masses revolve at
a radius of 100 mm, find their magnitudes and angular positions.

Categories the study of vibration in different types.

A vibrating system is defined by the following parameters m = 3 kg, K = 10 N/m.
C =3 N —sec/m. Determine :

a) The damping factor

b) The natural frequency of damped vibration

c) Logarithmic decrement
)

d) The ratio of two consecutive amplitudes

10
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7. A) Write the derivation for force transmissibility. 6

B) A shaftin fig. Q. 7B carries two masses. The mass A is 400 kg with radius of
gyration of 0.7 m and mass B is 750 kg with a radius of gyration of 0.87 m.
Determine the frequency of torsional vibrations. The modulus of rigidity of

shaft material is 80 GN/m?2. 8
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Seat
No. Set| P

T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
HEAT AND MASS TRANSFER

Day and Date : Friday, 5-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) Assume suitable data if required.
4) Use of scientific calculator is allowed.
5) Figures to right side indicate full marks.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)
1) All the followings are units of thermal conductivity except
a) kcal/m-hr-°C b) kJ/m-hr-K
c) W/m-s-K d) cal/cm-s-°C

2) The law governing the distributon of radiant energy over wavelength for a
black body at fixed temperature is referred as

a) Wien’s law b) Planck’s law
c) Kirchhoff’s law d) Lambert’s law
3) In a balanced counter flow heat exchanger with m,c,, = m.c., the NTU is
equal to unity what is the effectiveness of heat exchanger ?
a) 0.5 b) 1.5 c) 0.33 d) 0.2
4) Drop wise Condensation usually occurs on
a) Glazed surface b) Smooth surface
c) Oily surface d) Coated surface

5) Which of the following forms of water have the highest value of thermal
conductivity ?

a) Boilingwater b) Steam c) Solidice d) Meltingice

P.T.O.
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6) The study state temperature distribution in a very large thin plate with uniform
surface temperatures will be

a) Linear b) Hyperbolic c) Parabolic d) Logarithmic
7) Inthe lumped parameter model, the temperature variation with time is
a) Linear b) Hyperbolic c) Parabolic d) Exponential
8) Lumped parameter analysis for transient heat conduction is essentially for
a) Bi<0.1 b) 0.1 <Bi<0.5
c) 1<Bi<10 d) Bi number is infinity
9) Absorptivity of a body equals to emissivity
a) for a polished body b) underthermal equilibrium
c) atone particulartemperature d) at shorter wavelength
10) The free convection heat transfer is significantly affected by
a) Reynolds number b) Grashoff number
c) Prandtl number d) Stanton number

11) Value of Prandlt number for air is

a) 0.1 b) 0.4 c) 0.7 d) 1.1
12) Heat conduction in gases due to

a) Motion of electrons

b) Elastic impact of molecules

c) Mixing motion different layers of gas

d) Electromagnetic waves

13) Indicates the metal with highest thermal conductivity

a) Steel b) Silver c) Copper d) Saw dust
14) For s finned surface, it is considered appropriate that area of cross section
be
a) Reduced along length b) Increased along length
c) Maintained along length d) None
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Seat
No.
T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
HEAT AND MASS TRANSFER
Day and Date : Friday, 5-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Out of remaining questions, attemptany two questions from
each Section.
2) Assume suitable data if required.
3) Use of scientific calculator is allowed.
4) Figures to right indicate full marks.

SECTION -1

2. Solve any four out of the following questions : (4x4=16)
A) Explain different modes of heat transfer with their governing laws.

B) A mild steel tank (k = 50 W/m°C) of wall thickness 10 mm contains water at
90°C and heat transfer coefficient of inside and outside of tank are 2800 and
11 W/m?2K respectively

i) Rate of heat loss per unit area of tank surface
i) Temperature of inside and outside of surface tank.

C) Explain Biot number and Fourier number in lumped capacity analysis and
give their significance.

D) Derive an expression for critical radius of insulation for sphere.

E) Define Nusselt number, Prandtl number and Reynolds number also give their
significance.

F) A cylinder of 8 cm diameter and 15 cmin length having surface temperature
50°C kept vertically in water at 15°C. Find the heat transfer from cylinder if
the properties of water at 32.5°C are :

k=0.615 W/m°C, p =995.7 kg/m3, Cp = 4.18 kd/kgK, 7 = 0.805x1078 m?/s,
1= 0.798x10-3 kgm/s, Nu = 0.13 (Pr.Re) /3.

3. Solve any two out of the following questions : (2x6=12)
A) Using the dimensional analysis show that Nu = f(Re, Pr) for forced convection.

B) Derive an expression for one dimensional steady state heat conduction with
heat generation for slab. SetP
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C) Calculate amount of energy required to solder together two very long pieces
of copper wire of 1.5 mm diameter and solder melts at 190°C. The wires are
positioned vertically in air at 20°C. Assume heat transfer coefficient on wire
surface is 20W/m2K and thermal conductivity of alloy material is 830 W/mK.

SECTION-II

4. Solve any four out of the following questions : (4x4=16)
A) Define condensation and explain its types.

B) Explain the following terms with example of radioactive bodies.
i) Absorptivity
ii) Reflectivity
iii) Transmissivity
iv) Emissivity.
C) Explain different modes of mass transfer.

D) Describe the method to obtain temperature distribution in case of long
rectangular thin bar using finite difference method.

E) Explain with neat sketch construction, working and applications of heat pipe.

F) Explain the concept of shape factor, state and explain properties of shape
factor.

5. Solve any two out of the following questions : (2x6=12)

A) Derive an expression for NTU effectiveness method for parallel flow heat
exchanger.

B) Consider two large parallel plates; one at 1000 K with emissivity 0.8 and
other is at 300 K having emissivity 0.6. A radiation shield is placed between
them. The shield has emissivity as 0.1 on the side facing hot plate and 0.3
on the side facing cold plate. Calculate percentage reduction in radiation
heat transfer as a result of radiation shield.

C) A counter flow double pipe heat exchanger using superheated steam is
used to heat the water at a rate of 3 kg/s. The steam enters the heat
exchanger at 180°C and leaves at 130°C. The inlet and exit temperature of
water are 30°C and 80°C respectively. The overall heat transfer coefficient
is 820W/m?2K. Calculate the heat transfer area required ? What would be
increase in area, if fluid flow in parallel ? Assume specific heat of water as
4.187 kJ/kgK.
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Seat
No. Set Q

T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
HEAT AND MASS TRANSFER

Day and Date : Friday, 5-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) Assume suitable data if required.
4) Use of scientific calculator is allowed.
5) Figures to right side indicate full marks.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)
1) Lumped parameter analysis for transient heat conduction is essentially for
a) Bi<0.1 b) 0.1<Bi<0.5
c) 1<Bi<10 d) Bi number is infinity
2) Absorptivity of a body equals to emissivity
a) for a polished body b) underthermal equilibrium
c) at one particular temperature d) at shorter wavelength
3) The free convection heat transfer is significantly affected by
a) Reynolds number b) Grashoff number
c) Prandtl number d) Stanton number
4) Value of Prandlt number for air is
a) 0.1 b) 0.4 c) 0.7 d) 1.1

5) Heat conduction in gases due to
a) Motion of electrons
b) Elastic impact of molecules
c) Mixing motion different layers of gas
d) Electromagnetic waves

P.T.O.
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6) Indicates the metal with highest thermal conductivity

a) Steel b) Silver c) Copper d) Saw dust
7) For s finned surface, it is considered appropriate that area of cross section
be
a) Reduced along length b) Increased along length
c) Maintained along length d) None
8) All the followings are units of thermal conductivity except
a) kcal/m-hr-°C b) kJ/m-hr-K
c) W/m-s-K d) cal/cm-s-°C

9) The law governing the distributon of radiant energy over wavelength for a
black body at fixed temperature is referred as

a) Wien’s law b) Planck’s law
c) Kirchhoff’s law d) Lambert’s law
10) In a balanced counter flow heat exchanger with myc,, = m.c,, the NTU is
equal to unity what is the effectiveness of heat exchanger ?
a) 0.5 b) 1.5 c) 0.33 d) 0.2
11) Drop wise Condensation usually occurs on
a) Glazed surface b) Smooth surface
c) Oily surface d) Coated surface

12) Which of the following forms of water have the highest value of thermal
conductivity ?

a) Boilingwater b) Steam c) Solidice d) Meltingice

13) The study state temperature distribution in a very large thin plate with uniform
surface temperatures will be

a) Linear b) Hyperbolic c) Parabolic d) Logarithmic
14) In the lumped parameter model, the temperature variation with time is
a) Linear b) Hyperbolic c) Parabolic d) Exponential
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Seat
No.
T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
HEAT AND MASS TRANSFER
Day and Date : Friday, 5-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Out of remaining questions, attemptany two questions from
each Section.
2) Assume suitable data if required.
3) Use of scientific calculator is allowed.
4) Figures to right indicate full marks.

SECTION -1

2. Solve any four out of the following questions : (4x4=16)
A) Explain different modes of heat transfer with their governing laws.

B) A mild steel tank (k = 50 W/m°C) of wall thickness 10 mm contains water at
90°C and heat transfer coefficient of inside and outside of tank are 2800 and
11 W/m?2K respectively

i) Rate of heat loss per unit area of tank surface
i) Temperature of inside and outside of surface tank.

C) Explain Biot number and Fourier number in lumped capacity analysis and
give their significance.

D) Derive an expression for critical radius of insulation for sphere.

E) Define Nusselt number, Prandtl number and Reynolds number also give their
significance.

F) A cylinder of 8 cm diameter and 15 cmin length having surface temperature
50°C kept vertically in water at 15°C. Find the heat transfer from cylinder if
the properties of water at 32.5°C are :

k=0.615 W/m°C, p =995.7 kg/m3, Cp = 4.18 kd/kgK, 7 = 0.805x1078 m?/s,
1= 0.798x10-3 kgm/s, Nu = 0.13 (Pr.Re) /3.

3. Solve any two out of the following questions : (2x6=12)
A) Using the dimensional analysis show that Nu = f(Re, Pr) for forced convection.

B) Derive an expression for one dimensional steady state heat conduction with
heat generation for slab. Set Q
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C) Calculate amount of energy required to solder together two very long pieces
of copper wire of 1.5 mm diameter and solder melts at 190°C. The wires are
positioned vertically in air at 20°C. Assume heat transfer coefficient on wire
surface is 20W/m2K and thermal conductivity of alloy material is 830 W/mK.

SECTION-II

4. Solve any four out of the following questions : (4x4=16)
A) Define condensation and explain its types.

B) Explain the following terms with example of radioactive bodies.
i) Absorptivity
ii) Reflectivity
iii) Transmissivity
iv) Emissivity.
C) Explain different modes of mass transfer.

D) Describe the method to obtain temperature distribution in case of long
rectangular thin bar using finite difference method.

E) Explain with neat sketch construction, working and applications of heat pipe.

F) Explain the concept of shape factor, state and explain properties of shape
factor.

5. Solve any two out of the following questions : (2x6=12)

A) Derive an expression for NTU effectiveness method for parallel flow heat
exchanger.

B) Consider two large parallel plates; one at 1000 K with emissivity 0.8 and
other is at 300 K having emissivity 0.6. A radiation shield is placed between
them. The shield has emissivity as 0.1 on the side facing hot plate and 0.3
on the side facing cold plate. Calculate percentage reduction in radiation
heat transfer as a result of radiation shield.

C) A counter flow double pipe heat exchanger using superheated steam is
used to heat the water at a rate of 3 kg/s. The steam enters the heat
exchanger at 180°C and leaves at 130°C. The inlet and exit temperature of
water are 30°C and 80°C respectively. The overall heat transfer coefficient
is 820W/m?2K. Calculate the heat transfer area required ? What would be
increase in area, if fluid flow in parallel ? Assume specific heat of water as
4.187 kJ/kgK.
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Seat
No. set| R

T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
HEAT AND MASS TRANSFER

Day and Date : Friday, 5-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) Assume suitable data if required.
4) Use of scientific calculator is allowed.
5) Figures to right side indicate full marks.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)

1) Which of the following forms of water have the highest value of thermal
conductivity ?

a) Boilingwater b) Steam c) Solidice d) Meltingice

2) The study state temperature distribution in a very large thin plate with uniform
surface temperatures will be

a) Linear b) Hyperbolic c) Parabolic d) Logarithmic
3) Inthe lumped parameter model, the temperature variation with time is

a) Linear b) Hyperbolic c) Parabolic d) Exponential
4) Lumped parameter analysis for transient heat conduction is essentially for

a) Bi<0.1 b) 0.1 <Bi<0.5

c) 1<Bi<10 d) Bi number is infinity
5) Absorptivity of a body equals to emissivity

a) for a polished body b) underthermal equilibrium

c) atone particular temperature d) at shorter wavelength
6) The free convection heat transfer is significantly affected by

a) Reynolds number b) Grashoff number

c) Prandtl number d) Stanton number

P.T.O.
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7) Value of Prandlt number for air is

a) 0.1 b) 0.4 c) 0.7 d) 1.1
8) Heat conduction in gases due to

a) Motion of electrons

b) Elastic impact of molecules

c) Mixing motion different layers of gas

d) Electromagnetic waves

9) Indicates the metal with highest thermal conductivity

a) Steel b) Silver c) Copper d) Saw dust
10) For s finned surface, it is considered appropriate that area of cross section
be
a) Reduced along length b) Increased along length
c) Maintained along length d) None
11) All the followings are units of thermal conductivity except
a) kcal/m-hr-°C b) kJ/m-hr-K
c) W/m-s-K d) cal/cm-s-°C

12) The law governing the distributon of radiant energy over wavelength for a
black body at fixed temperature is referred as

a) Wien’s law b) Planck’s law
c) Kirchhoff’s law d) Lambert’s law
13) In a balanced counter flow heat exchanger with myc,, = m.c,, the NTU is
equal to unity what is the effectiveness of heat exchanger ?
a) 0.5 b) 1.5 c) 0.33 d) 0.2
14) Drop wise Condensation usually occurs on
a) Glazed surface b) Smooth surface
c) Oily surface d) Coated surface
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T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
HEAT AND MASS TRANSFER
Day and Date : Friday, 5-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Out of remaining questions, attemptany two questions from
each Section.
2) Assume suitable data if required.
3) Use of scientific calculator is allowed.
4) Figures to right indicate full marks.

SECTION -1

2. Solve any four out of the following questions : (4x4=16)
A) Explain different modes of heat transfer with their governing laws.

B) A mild steel tank (k = 50 W/m°C) of wall thickness 10 mm contains water at
90°C and heat transfer coefficient of inside and outside of tank are 2800 and
11 W/m?2K respectively

i) Rate of heat loss per unit area of tank surface
i) Temperature of inside and outside of surface tank.

C) Explain Biot number and Fourier number in lumped capacity analysis and
give their significance.

D) Derive an expression for critical radius of insulation for sphere.

E) Define Nusselt number, Prandtl number and Reynolds number also give their
significance.

F) A cylinder of 8 cm diameter and 15 cmin length having surface temperature
50°C kept vertically in water at 15°C. Find the heat transfer from cylinder if
the properties of water at 32.5°C are :

k=0.615 W/m°C, p =995.7 kg/m3, Cp = 4.18 kd/kgK, 7 = 0.805x1078 m?/s,
1= 0.798x10-3 kgm/s, Nu = 0.13 (Pr.Re) /3.

3. Solve any two out of the following questions : (2x6=12)
A) Using the dimensional analysis show that Nu = f(Re, Pr) for forced convection.

B) Derive an expression for one dimensional steady state heat conduction with
heat generation for slab. SetR
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C) Calculate amount of energy required to solder together two very long pieces
of copper wire of 1.5 mm diameter and solder melts at 190°C. The wires are
positioned vertically in air at 20°C. Assume heat transfer coefficient on wire
surface is 20W/m2K and thermal conductivity of alloy material is 830 W/mK.

SECTION-II

4. Solve any four out of the following questions : (4x4=16)
A) Define condensation and explain its types.

B) Explain the following terms with example of radioactive bodies.
i) Absorptivity
ii) Reflectivity
iii) Transmissivity
iv) Emissivity.
C) Explain different modes of mass transfer.

D) Describe the method to obtain temperature distribution in case of long
rectangular thin bar using finite difference method.

E) Explain with neat sketch construction, working and applications of heat pipe.

F) Explain the concept of shape factor, state and explain properties of shape
factor.

5. Solve any two out of the following questions : (2x6=12)

A) Derive an expression for NTU effectiveness method for parallel flow heat
exchanger.

B) Consider two large parallel plates; one at 1000 K with emissivity 0.8 and
other is at 300 K having emissivity 0.6. A radiation shield is placed between
them. The shield has emissivity as 0.1 on the side facing hot plate and 0.3
on the side facing cold plate. Calculate percentage reduction in radiation
heat transfer as a result of radiation shield.

C) A counter flow double pipe heat exchanger using superheated steam is
used to heat the water at a rate of 3 kg/s. The steam enters the heat
exchanger at 180°C and leaves at 130°C. The inlet and exit temperature of
water are 30°C and 80°C respectively. The overall heat transfer coefficient
is 820W/m?2K. Calculate the heat transfer area required ? What would be
increase in area, if fluid flow in parallel ? Assume specific heat of water as
4.187 kJ/kgK.
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T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
HEAT AND MASS TRANSFER

Day and Date : Friday, 5-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
3) Assume suitable data if required.
4) Use of scientific calculator is allowed.
5) Figures to right side indicate full marks.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. Choose the correct answer : (14x1=14)
1) The free convection heat transfer is significantly affected by
a) Reynolds number b) Grashoff number
c) Prandtl number d) Stanton number

2) Value of Prandlt number for air is

a) 0.1 b) 0.4 c) 0.7 d) 1.1
3) Heat conduction in gases due to

a) Motion of electrons

b) Elastic impact of molecules

c) Mixing motion different layers of gas

d) Electromagnetic waves

4) Indicates the metal with highest thermal conductivity

a) Steel b) Silver c) Copper d) Saw dust
5) For s finned surface, it is considered appropriate that area of cross section
be
a) Reduced along length b) Increased along length
¢) Maintained along length d) None

P.T.O.
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6) All the followings are units of thermal conductivity except
a) kcal/m-hr-°C b) kJ/m-hr-K
c) W/m-s-K d) cal/cm-s-°C

7) The law governing the distributon of radiant energy over wavelength for a
black body at fixed temperature is referred as

a) Wien’s law b) Planck’s law
c) Kirchhoff’s law d) Lambert’s law
8) In a balanced counter flow heat exchanger with m,c, = m.c_, the NTU is
equal to unity what is the effectiveness of heat exchanger ?
a) 0.5 b) 1.5 c) 0.33 d) 0.2
9) Drop wise Condensation usually occurs on
a) Glazed surface b) Smooth surface
c) Oily surface d) Coated surface

10) Which of the following forms of water have the highest value of thermal
conductivity ?

a) Boilingwater b) Steam c) Solidice d) Meltingice

11) The study state temperature distribution in a very large thin plate with uniform
surface temperatures will be

a) Linear b) Hyperbolic c) Parabolic d) Logarithmic
12) In the lumped parameter model, the temperature variation with time is

a) Linear b) Hyperbolic c) Parabolic d) Exponential
13) Lumped parameter analysis for transient heat conduction is essentially for

a) Bi<0.1 b) 0.1 <Bi<0.5

c) 1<Bi<10 d) Bi number is infinity
14) Absorptivity of a body equals to emissivity

a) fora polished body b) underthermal equilibrium

c) atone particulartemperature d) at shorter wavelength

SetS
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Seat
No.
T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
HEAT AND MASS TRANSFER
Day and Date : Friday, 5-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) Out of remaining questions, attemptany two questions from
each Section.
2) Assume suitable data if required.
3) Use of scientific calculator is allowed.
4) Figures to right indicate full marks.

SECTION -1

2. Solve any four out of the following questions : (4x4=16)
A) Explain different modes of heat transfer with their governing laws.

B) A mild steel tank (k = 50 W/m°C) of wall thickness 10 mm contains water at
90°C and heat transfer coefficient of inside and outside of tank are 2800 and
11 W/m?2K respectively

i) Rate of heat loss per unit area of tank surface
i) Temperature of inside and outside of surface tank.

C) Explain Biot number and Fourier number in lumped capacity analysis and
give their significance.

D) Derive an expression for critical radius of insulation for sphere.

E) Define Nusselt number, Prandtl number and Reynolds number also give their
significance.

F) A cylinder of 8 cm diameter and 15 cmin length having surface temperature
50°C kept vertically in water at 15°C. Find the heat transfer from cylinder if
the properties of water at 32.5°C are :

k=0.615 W/m°C, p =995.7 kg/m3, Cp = 4.18 kd/kgK, 7 = 0.805x1078 m?/s,
1= 0.798x10-3 kgm/s, Nu = 0.13 (Pr.Re) /3.

3. Solve any two out of the following questions : (2x6=12)
A) Using the dimensional analysis show that Nu = f(Re, Pr) for forced convection.

B) Derive an expression for one dimensional steady state heat conduction with
heat generation for slab. SetS
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C) Calculate amount of energy required to solder together two very long pieces
of copper wire of 1.5 mm diameter and solder melts at 190°C. The wires are
positioned vertically in air at 20°C. Assume heat transfer coefficient on wire
surface is 20W/m2K and thermal conductivity of alloy material is 830 W/mK.

SECTION-II

4. Solve any four out of the following questions : (4x4=16)
A) Define condensation and explain its types.

B) Explain the following terms with example of radioactive bodies.
i) Absorptivity
ii) Reflectivity
iii) Transmissivity
iv) Emissivity.
C) Explain different modes of mass transfer.

D) Describe the method to obtain temperature distribution in case of long
rectangular thin bar using finite difference method.

E) Explain with neat sketch construction, working and applications of heat pipe.

F) Explain the concept of shape factor, state and explain properties of shape
factor.

5. Solve any two out of the following questions : (2x6=12)

A) Derive an expression for NTU effectiveness method for parallel flow heat
exchanger.

B) Consider two large parallel plates; one at 1000 K with emissivity 0.8 and
other is at 300 K having emissivity 0.6. A radiation shield is placed between
them. The shield has emissivity as 0.1 on the side facing hot plate and 0.3
on the side facing cold plate. Calculate percentage reduction in radiation
heat transfer as a result of radiation shield.

C) A counter flow double pipe heat exchanger using superheated steam is
used to heat the water at a rate of 3 kg/s. The steam enters the heat
exchanger at 180°C and leaves at 130°C. The inlet and exit temperature of
water are 30°C and 80°C respectively. The overall heat transfer coefficient
is 820W/m?2K. Calculate the heat transfer area required ? What would be
increase in area, if fluid flow in parallel ? Assume specific heat of water as
4.187 kJ/kgK.

SetS
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Seat
No. Set| P
T.E. (Mechanical Engineering) (Part — 1) (CGPA) Examination, 2017
METALLURGY
Day and Date : Saturday, 6-5-2017 Total Marks : 70

Time : 10.00 a.m. t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14
1. A) MCQ with only one answer correct : (1%6=6)
1) Which of the following element is austenite stabilizer, when added to
steels ?
a) Silicon b) Manganese
c) Chromium d) Cobalt
2) Which of the following alloy is given modification treatment ?
a) Al-Cu alloy b) Cu-Sn alloy
c) Al-Sialloy d) Cu-Alalloy
3) Nitriding treatment is carried out by heating the steel in the range of
°C.
a) 200-300°C
b) 500—-550°C
c) 650—-700°C

d) Above A5 temp of steel

4) To measure hardness of hardened and tempered steel, which of the following
harness test is recommended ?

a) Rockwell b) Brinell
c) Shore’s schleroscope d) Vicker's

P.T.O.
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5) S-Ncurve is related to test/phenomenon.
a) Creep b) Fatigue
c) Tensile test d) Impact test

6) To produce of powders of Zinc and Cadmium which of the following method
is used ?
a) Atomisation b) Reduction
c) Carbonyl method d) Condensation from metal vapours

B) MCQ with more than one answer correct : (2x4=8)

1) Which of the following phases present in Fe-FE;C diagram have BCC
structure ?

a) Ferrite b) Austenite
c) Cementite d) Deltairon
2) Which of the following are proeutectoid constituents present in steels
between A; and A, temperatures ?
a) Ferrite b) Austenite
c) Cementite d) Pearlite

3) Which of the following annealing processes are called sub critical annealing ?

a) Recovery b) Recrystallisation
c) Homogenisation d) Spherodisation
4) In welding/fabrication industry, which of the following NDT is commonly
employed ?
a) Radiography b) Ultrasonic test
c) Dye penetrant test d) Magnetic particle test

SetP
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Seat
No.

T.E. (Mechanical Engineering) (Part — 1) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. t0 1.00 p.m.

Instructions : 1) Attemptany two questions from each Section.
2) Neat sketches must be drawn wherevernecessary.
3) Assume additional suitable data wherever necessary and
mention itclearly.
4) Figures to the right indicate full marks.

SECTION -1

2. a) Draw Fe-FegC equilibrium diagram. Label all the constituents and
temperatures.

b) Compare between steels and castirons.
c) Draw microstructure of Grey Castiron and S.G. iron.

~ B~ O

3. a) Give typical composition, property and application of any 5 of the following: 10
i) Invar
i) Hot working tool steel
iii) Water hardening steels
iv) Hadfield Mn steel
)
)

v) Naval brass
vi) Gun metal
vii) Babbitts.
b) Compare between Brasses and Bronzes. 4
4. Answer the following (any four) : 14

a) What is inoculation ? What is its effect on properties of Cast iron ?
b) Why eutectic point is called non-variant ?
c) Draw cooling curve for Hypoeutectic alloy and eutectic alloy.
d) Why ‘W’ is essential constituent of HSS ?
e) Explain the application of nano materials.
f) Write an account of properties and application of Aluminium bronzes.
SetP
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SECTION-II

5. a) Draw T-T-T diagram for eutectoid steel.

b) Superimpose following treatment on T-T-T diagram :
i) Annealing

if) Normalising

iii) Hardening

iv) Austempering

v) Martempering

vi) Patenting.

c) Enlist various quenching media and their characteristics.

6. a
b
c
d

N—"

What is subzero treatment and what is its application ?
Explain the advantages of Nitriding over Carburising.
Explain the advantages of induction hardening over conventional hardening.

N N SN

Compare between Brinell, Rockwell and Vickers tests.
7. a) Explain the set up for pulse-echo Ultrasonic test, pointing out its advantages
and application.
b) Draw S-N curve for Mild steel and Copper alloys.
c) Explain sintering process and types of sintering.
d) Draw flow chart for manufacturing of sintered friction materials.

g W W W H

W W W O
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Seat
No. Set| Q
T.E. (Mechanical Engineering) (Part — 1) (CGPA) Examination, 2017
METALLURGY
Day and Date : Saturday, 6-5-2017 Total Marks : 70

Time : 10.00 a.m. t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions

Duration : 30 Minutes Marks : 14
1. A) MCQ with only one answer correct : (1%6=6)
1) S-Ncurveisrelatedto test/phenomenon.
a) Creep b) Fatigue
c) Tensile test d) Impact test

2) To produce of powders of Zinc and Cadmium which of the following method
is used ?

a) Atomisation

b) Reduction

c) Carbonyl method

d) Condensation from metal vapours

3) Which of the following element is austenite stabilizer, when added to

steels ?
a) Silicon b) Manganese
c) Chromium d) Cobalt
4) Which of the following alloy is given modification treatment ?
a) Al-Cu alloy b) Cu-Sn alloy
c) Al-Sialloy d) Cu-Alalloy

P.T.O.
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5) Nitriding treatment is carried out by heating the steel in the range of
°C.
a) 200-300°C
b) 500—-550°C
) 650—-700°C
d) Above A, temp of steel

C

6) To measure hardness of hardened and tempered steel, which of the following
harness test is recommended ?

a) Rockwell b) Brinell
c) Shore’s schleroscope d) Vicker’s
B) MCQ with more than one answer correct : (2x4=8)
1) In welding/fabrication industry, which of the following NDT is commonly
employed ?
a) Radiography b) Ultrasonic test
c) Dye penetrant test d) Magnetic particle test

2) Which of the following phases present in Fe-FE,C diagram have BCC
structure ?

a) Ferrite b) Austenite
c) Cementite d) Deltairon
3) Which of the following are proeutectoid constituents present in steels
between A; and A, temperatures ?
a) Ferrite b) Austenite
c) Cementite d) Pearlite

4) Which of the following annealing processes are called sub critical annealing ?
a) Recovery b) Recrystallisation
c) Homogenisation d) Spherodisation

SetQ
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Seat
No.

T.E. (Mechanical Engineering) (Part — 1) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. t0 1.00 p.m.

Instructions : 1) Attemptany two questions from each Section.
2) Neat sketches must be drawn wherevernecessary.
3) Assume additional suitable data wherever necessary and
mention itclearly.
4) Figures to the right indicate full marks.

SECTION -1

2. a) Draw Fe-FegC equilibrium diagram. Label all the constituents and
temperatures.

b) Compare between steels and castirons.
c) Draw microstructure of Grey Castiron and S.G. iron.

~ B~ O

3. a) Give typical composition, property and application of any 5 of the following: 10
i) Invar
i) Hot working tool steel
iii) Water hardening steels
iv) Hadfield Mn steel
)
)

v) Naval brass
vi) Gun metal
vii) Babbitts.
b) Compare between Brasses and Bronzes. 4
4. Answer the following (any four) : 14

a) What is inoculation ? What is its effect on properties of Cast iron ?
b) Why eutectic point is called non-variant ?
c) Draw cooling curve for Hypoeutectic alloy and eutectic alloy.
d) Why ‘W’ is essential constituent of HSS ?
e) Explain the application of nano materials.
f) Write an account of properties and application of Aluminium bronzes.
SetQ
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SECTION-II

5. a) Draw T-T-T diagram for eutectoid steel.

b) Superimpose following treatment on T-T-T diagram :
i) Annealing

if) Normalising

iii) Hardening

iv) Austempering

v) Martempering

vi) Patenting.

c) Enlist various quenching media and their characteristics.

6. a
b
c
d

N—"

What is subzero treatment and what is its application ?
Explain the advantages of Nitriding over Carburising.
Explain the advantages of induction hardening over conventional hardening.

N N SN

Compare between Brinell, Rockwell and Vickers tests.
7. a) Explain the set up for pulse-echo Ultrasonic test, pointing out its advantages
and application.
b) Draw S-N curve for Mild steel and Copper alloys.
c) Explain sintering process and types of sintering.
d) Draw flow chart for manufacturing of sintered friction materials.

g W W W H

W W W O
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Seat
No. set| R
T.E. (Mechanical Engineering) (Part — 1) (CGPA) Examination, 2017
METALLURGY
Day and Date : Saturday, 6-5-2017 Total Marks : 70

Time : 10.00 a.m. t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) MCQ with only one answer correct : (1%6=6)
1) Nitriding treatment is carried out by heating the steel in the range of
°C.
a) 200—-300°C
b) 500—-550°C
c) 650—-700°C
d) Above A5 temp of steel

2) Tomeasure hardness of hardened and tempered steel, which of the following
harness test is recommended ?

a) Rockwell b) Brinell
c) Shore’s schleroscope d) Vicker’s
3) S-Ncurveisrelatedto test/phenomenon.
a) Creep b) Fatigue
c) Tensile test d) Impact test
4) To produce of powders of Zinc and Cadmium which of the following method
is used ?
a) Atomisation b) Reduction
c) Carbonyl method d) Condensation from metal vapours

P.T.O.
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5) Which of the following element is austenite stabilizer, when added to

steels ?
a) Silicon b) Manganese
c) Chromium d) Cobalt
6) Which of the following alloy is given modification treatment ?
a) Al-Cu alloy b) Cu-Sn alloy
c) Al-Sialloy d) Cu-Alalloy
B) MCQ with more than one answer correct : (2x4=8)

1) Which of the following annealing processes are called sub critical annealing ?

a) Recovery b) Recrystallisation
c) Homogenisation d) Spherodisation
2) In welding/fabrication industry, which of the following NDT is commonly
employed ?
a) Radiography b) Ultrasonic test
c) Dye penetrant test d) Magnetic particle test

3) Which of the following phases present in Fe-FE,C diagram have BCC
structure ?

a) Ferrite b) Austenite
c) Cementite d) Deltairon
4) Which of the following are proeutectoid constituents present in steels
between A; and A, temperatures ?
a) Ferrite b) Austenite
c) Cementite d) Pearlite

SetR
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Seat
No.

T.E. (Mechanical Engineering) (Part — 1) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. t0 1.00 p.m.

Instructions : 1) Attemptany two questions from each Section.
2) Neat sketches must be drawn wherevernecessary.
3) Assume additional suitable data wherever necessary and
mention itclearly.
4) Figures to the right indicate full marks.

SECTION -1

2. a) Draw Fe-FegC equilibrium diagram. Label all the constituents and
temperatures.

b) Compare between steels and castirons.
c) Draw microstructure of Grey Castiron and S.G. iron.

~ B~ O

3. a) Give typical composition, property and application of any 5 of the following: 10
i) Invar
i) Hot working tool steel
iii) Water hardening steels
iv) Hadfield Mn steel
)
)

v) Naval brass
vi) Gun metal
vii) Babbitts.
b) Compare between Brasses and Bronzes. 4
4. Answer the following (any four) : 14

a) What is inoculation ? What is its effect on properties of Cast iron ?
b) Why eutectic point is called non-variant ?
c) Draw cooling curve for Hypoeutectic alloy and eutectic alloy.
d) Why ‘W’ is essential constituent of HSS ?
e) Explain the application of nano materials.
f) Write an account of properties and application of Aluminium bronzes.
SetR
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SECTION-II

5. a) Draw T-T-T diagram for eutectoid steel.

b) Superimpose following treatment on T-T-T diagram :
i) Annealing

if) Normalising

iii) Hardening

iv) Austempering

v) Martempering

vi) Patenting.

c) Enlist various quenching media and their characteristics.

6. a
b
c
d

N—"

What is subzero treatment and what is its application ?
Explain the advantages of Nitriding over Carburising.
Explain the advantages of induction hardening over conventional hardening.

N N SN

Compare between Brinell, Rockwell and Vickers tests.
7. a) Explain the set up for pulse-echo Ultrasonic test, pointing out its advantages
and application.
b) Draw S-N curve for Mild steel and Copper alloys.
c) Explain sintering process and types of sintering.
d) Draw flow chart for manufacturing of sintered friction materials.

g W W W H

W W W O
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T.E. (Mechanical Engineering) (Part — 1) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Total Marks : 70
Time : 10.00 a.m. t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) MCQ with only one answer correct : (1%6=6)

1) Tomeasure hardness of hardened and tempered steel, which of the following
harness test is recommended ?

a) Rockwell b) Brinell
c) Shore’s schleroscope d) Vicker's
2) S-Ncurveisrelatedto test/phenomenon.
a) Creep b) Fatigue
c) Tensile test d) Impact test

3) To produce of powders of Zinc and Cadmium which of the following method
isused ?

a) Atomisation

b) Reduction

c) Carbonyl method

d) Condensation from metal vapours

4) Which of the following element is austenite stabilizer, when added to

steels ?
a) Silicon b) Manganese
c) Chromium d) Cobalt

P.T.O.
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5) Which of the following alloy is given modification treatment ?
a) Al-Cu alloy b) Cu-Sn alloy
c) Al-Sialloy d) Cu-Alalloy
6) Nitriding treatment is carried out by heating the steel in the range of
°C.
) 200—-300°C
) 500-550°C
) 650—-700°C
d) Above A5 temp of steel

a
b
c

B) MCQ with more than one answer correct : (2x4=8)

1) Which of the following are proeutectoid constituents present in steels
between A; and A, temperatures ?
a) Ferrite b) Austenite

c) Cementite d) Pearlite

2) Which of the following annealing processes are called sub critical annealing ?

a) Recovery b) Recrystallisation
c) Homogenisation d) Spherodisation
3) In welding/fabrication industry, which of the following NDT is commonly
employed ?
a) Radiography b) Ultrasonic test
c) Dye penetrant test d) Magnetic particle test

4) Which of the following phases present in Fe-FE,C diagram have BCC
structure ?

a) Ferrite b) Austenite
c) Cementite d) Deltairon

SetS
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T.E. (Mechanical Engineering) (Part — 1) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. t0 1.00 p.m.

Instructions : 1) Attemptany two questions from each Section.
2) Neat sketches must be drawn wherevernecessary.
3) Assume additional suitable data wherever necessary and
mention itclearly.
4) Figures to the right indicate full marks.

SECTION -1

2. a) Draw Fe-FegC equilibrium diagram. Label all the constituents and
temperatures.

b) Compare between steels and castirons.
c) Draw microstructure of Grey Castiron and S.G. iron.

~ B~ O

3. a) Give typical composition, property and application of any 5 of the following: 10
i) Invar
i) Hot working tool steel
iii) Water hardening steels
iv) Hadfield Mn steel
)
)

v) Naval brass
vi) Gun metal
vii) Babbitts.
b) Compare between Brasses and Bronzes. 4
4. Answer the following (any four) : 14

a) What is inoculation ? What is its effect on properties of Cast iron ?
b) Why eutectic point is called non-variant ?
c) Draw cooling curve for Hypoeutectic alloy and eutectic alloy.
d) Why ‘W’ is essential constituent of HSS ?
e) Explain the application of nano materials.
f) Write an account of properties and application of Aluminium bronzes.
SetS
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SECTION-II

5. a) Draw T-T-T diagram for eutectoid steel.

b) Superimpose following treatment on T-T-T diagram :
i) Annealing

if) Normalising

iii) Hardening

iv) Austempering

v) Martempering

vi) Patenting.

c) Enlist various quenching media and their characteristics.

6. a
b
c
d

N—"

What is subzero treatment and what is its application ?
Explain the advantages of Nitriding over Carburising.
Explain the advantages of induction hardening over conventional hardening.

N N SN

Compare between Brinell, Rockwell and Vickers tests.
7. a) Explain the set up for pulse-echo Ultrasonic test, pointing out its advantages
and application.
b) Draw S-N curve for Mild steel and Copper alloys.
c) Explain sintering process and types of sintering.
d) Draw flow chart for manufacturing of sintered friction materials.

g W W W H

W W W O
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Day and Date : Monday, 8-5-2017 Max. Marks : 70
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Solve multiple correct answers : (8)
(Note-all responses must be correct, that carries 2 marks otherwise zero marks)

i) Factor of safety can be a ratio of
a) Maximum stress to working or design stress
b) Endurance limit to working stress
c) Working or design stress to maximum stress
d) Lateral strain to linear strain

ii) Shear stress in the helical compression spring is related to
a) Load acting b) Number of turns
c) Wire diameter d) Mean coil diameter

iii) For fluctuating stresses/loading
a) Mean stress and amplitude stress is non zero
b) Amplitude stress is zero and mean stress is non zero
c) Problems can be solved by S-N curve
d) Problems can be solved by modified goodman diagram

iv) In machining considerations for forging

a) Avoid after machining

b) Get advantage of direction of fibre lines
c) Maintain the parts under compression
)

d) Maintain the parts under tension P.T.O.
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B) Solve multiple choice questions i.e. MCQ : (6)
(Note-one option is correct, that carries 1 mark)

i) As per maximum shear stress theory, Ssy is taken as times Syt.
a) 5 b) 0.5 c) 0.577 d) 0.557

ii) For lever cross section, design is carried out on the basis of
a) Bending b) Torsion c) Buckling d) Bearing

iii) Inplain carbon steel 55C4, as per BIS designation
a) Feis 0.55% and Mangenese is 0.4%
b) Carbonis 0.55% and Mangenese is 0.4%
c) Carbon is 5% and Mangenese is 0.4%
)

d) Noneofa, b, c

iv) Axles are generally designed for
a) bending b) shear
c) crushing d) none of the above

v) Nipping in leaf spring is
a) Gap between extra full length leaf and the graduated leaf after assembly
b) Gap between extra full length leaf and the graduated leaf before assembly
c) Type of joint between extra full length leaf and graduated leaf
d) Reduces the buckling effect

vi) Preferable manufacturing method for a crane hook is
a) Casting b) Machining c) Forging d) None of a, b, c
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Seat
No.

T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
MACHINE DESIGN - |

Day and Date : Monday, 8-5-2017 Marks : 56
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Solveany two questions from each Sectionl and Sectionll.
2) Make necessary assumptions, if required and mention it
clearly.
3) Figures to the right indicate full marks.
4) Use of non-programmable calculator is permitted.

SECTION -1
2. a) What are the types of stresses ? 3
b) Write the general design procedure of machines. 4

c) Aright angled bell-crank lever is to design to raise a load of 5 kN at the short
arm end. The lengths of the short and long arms are 100 mm and 450 mm
resp. The lever and pins are made of steel 30Cq4 (Syt =400 N/mm?) and factor
of safety is 5. The permissible bearing pressure on the pin is 10 N'/mm?2. The
lever has rectangular cross-section and the ratio of the width to thickness is
3: 1. The length to diameter ratio of fulcrum pinis 1.25 : 1. Design the lever. 7

3. a) Whatis stress concentration ? What are the causes and reduction methods for
stress concentration ? 7

b) A cantilever beam made of cold drawn steel 20C8 (S = 540 N/mm?2) is
subjected to a completely reversed load of 1000 N as shown in Fig. The
notch sensitivity factor g at the fillet can be taken as 0.85. 7
Ka = surface finish factor = 0.79
Kb = size factor = 0.85
Kc — reliability factor = 0.897
Kt=1.33
Determine diameter of shaft for life of 10000 cycles.

110 T
F\ A b 150 — 5|
i YP= + 1000 N
J §
— . , W W52
Y I~ _0.25d g S
NN A sg
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4. a) Write down the strength equations for various failure modes to be
considered for design of knuckle joint with necessary sketches. 7

b) It is required to select a flat belt for a compressor running at 720 r.p.m.
which is driven by a 25 kW, 1440 r.p.m. motor. Space is available for a
centre distance of 3 m. The belt is open type. 7

SECTION-II

5. a) Design a muff coupling which is used to connect two steel shafts transmitting
30 kW at 600 r.p.m. The material for the shafts and key is plain carbon steel
for which allowable shear and crushing stresses may be taken as 35 MPa
and 70 MPa respectively. The material for the muff is cast iron for which the
allowable shear stress may be assumed as 14 MPa.

b) Give the design of a protective type of flanged coupling.

6. a) Discuss the design considerations for machining.

A W oo o

b) Discuss nipping in leaf spring.

c) A safety valve of 50 mm diameter is to blow off at a pressure of 1.3 N/mmZ. It
is held on its seat by a close coiled helical spring. The maximum life of the
valve is 12 mm. Design a suitable compression spring of spring index 6 and
providing an initial compression of 30 mm. The maximum shear stress in the
material of the wire is limited to 400 MPa. The modulus of rigidity for the
spring material is 80 kN/mm2. Assuming Wahl’s factor. Calculate :

i) Diameter of the spring wire
) Mean coil diameter 7
iii) Number of active turns, and
)

iv) Pitch of the coil.

7. a) Discuss design for assembly. 3
b) Design the double parallel fillet weld (as shown in Fig.)
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c) A bracket is riveted to a column as shown in Fig. Give the design procedure for

finding the rivet diameter. 7
1 P
R ——
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Design data for Selection of Flat-Belt

Arc of contact factor

as| 120 | 130| 140 | 150 | 160 | 170 | 180 | 190 | 200
Fd | 1.33] 1.26] 1.19| 1.13]| 1.08| 1.04 | 1.00| 0.97| 0.94
Standard with of belts

3-Ply 25 40 50 63 76

4-Ply 40 4 50 63 76 90 100 112 125 152
5-Ply 76 100 112 125 152
6-Ply 112 125 152 180 200
Power transmitting capacities

HI-SPEED |0.0118 kW per mm width per ply
FORT 0.0147 kW per mm width per ply
Preferred pulley diameters

Pitch
diameter
(mm) 125 |132 140 150 | 160 | 170 180| 190|200

212 224 1236|250 [ 265 | 280 | 300 | 315 | 355| 375
400 425 450 (475 |500 |530 | 560 | 600 | 630| 670
710 750 (800 [900 {1000
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Seat
No. Set Q

T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
MACHINE DESIGN - |

Day and Date : Monday, 8-5-2017 Max. Marks : 70
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Solve multiple correct answers : (8)
(Note-all responses must be correct, that carries 2 marks otherwise zero marks)

i) In machining considerations for forging
a) Avoid after machining
b) Get advantage of direction of fibre lines
¢) Maintain the parts under compression
d) Maintain the parts under tension

ii) For fluctuating stresses/loading
a) Mean stress and amplitude stress is non zero
b) Amplitude stress is zero and mean stress is non zero
c) Problems can be solved by S-N curve
d) Problems can be solved by modified goodman diagram

iii) Shear stress in the helical compression spring is related to

a) Load acting b) Number of turns

c) Wire diameter d) Mean coil diameter
iv) Factor of safety can be a ratio of

a) Maximum stress to working or design stress

b) Endurance limit to working stress

c) Working or design stress to maximum stress

d) Lateral strain to linear strain

P.T.O.
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B) Solve multiple choice questions i.e. MCQ : (6)
(Note-one option is correct, that carries 1 mark)

i) Preferable manufacturing method for a crane hook is
a) Casting b) Machining c) Forging d) None of a, b, c

ii) Nipping in leaf spring is
a) Gap between extra full length leaf and the graduated leaf after assembly
b) Gap between extra full length leaf and the graduated leaf before assembly
c) Type of joint between extra full length leaf and graduated leaf
d) Reduces the buckling effect

iii) Axles are generally designed for
a) bending b) shear
c) crushing d) none of the above

iv) In plain carbon steel 55C4, as per BIS designation
a) Feis 0.55% and Mangenese is 0.4%
b) Carbonis 0.55% and Mangenese is 0.4%
c) Carbon is 5% and Mangenese is 0.4%
)

d) Noneofa, b, c

v) For lever cross section, design is carried out on the basis of

a) Bending b) Torsion c) Buckling d) Bearing
vi) As per maximum shear stress theory, Ssy is taken as times Syt.
a) 5 b) 0.5 c) 0.577 d) 0.557
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Seat
No.
T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
MACHINE DESIGN - |
Day and Date : Monday, 8-5-2017 Marks : 56
Time: 10.00 a.m.t0 1.00 p.m.

2. a)
b)
c)

3. a)

Instructions: 1) Solveany two questions from each Sectionl and Sectionl.

2) Make necessary assumptions, if required and mention it
clearly.

3) Figures to the right indicate full marks.

4) Use of non-programmable calculator is permitted.

SECTION -1

What are the types of stresses ?

Write the general design procedure of machines.

A right angled bell-crank lever is to design to raise a load of 5 kN at the short
arm end. The lengths of the short and long arms are 100 mm and 450 mm
resp. The lever and pins are made of steel 30Cq4 (Syt =400 N/mm?) and factor
of safety is 5. The permissible bearing pressure on the pin is 10 N'/mm?2. The
lever has rectangular cross-section and the ratio of the width to thickness is
3: 1. The length to diameter ratio of fulcrum pinis 1.25 : 1. Design the lever. 7

What is stress concentration ? What are the causes and reduction methods for
stress concentration ? 7

A cantilever beam made of cold drawn steel 20C8 (S ; = 540 N/mm2) is
subjected to a completely reversed load of 1000 N as shown in Fig. The

notch sensitivity factor g at the fillet can be taken as 0.85. 7
Ka = surface finish factor = 0.79

Kb = size factor = 0.85

Kc — reliability factor = 0.897

Kt=1.33

Determine diameter of shaft for life of 10000 cycles.

%%\A b— 150 —— >
e
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4. a) Write down the strength equations for various failure modes to be
considered for design of knuckle joint with necessary sketches. 7

b) It is required to select a flat belt for a compressor running at 720 r.p.m.
which is driven by a 25 kW, 1440 r.p.m. motor. Space is available for a
centre distance of 3 m. The belt is open type. 7

SECTION-II

5. a) Design a muff coupling which is used to connect two steel shafts transmitting
30 kW at 600 r.p.m. The material for the shafts and key is plain carbon steel
for which allowable shear and crushing stresses may be taken as 35 MPa
and 70 MPa respectively. The material for the muff is cast iron for which the
allowable shear stress may be assumed as 14 MPa.

b) Give the design of a protective type of flanged coupling.

6. a) Discuss the design considerations for machining.

A W oo o

b) Discuss nipping in leaf spring.

c) A safety valve of 50 mm diameter is to blow off at a pressure of 1.3 N/mmZ. It
is held on its seat by a close coiled helical spring. The maximum life of the
valve is 12 mm. Design a suitable compression spring of spring index 6 and
providing an initial compression of 30 mm. The maximum shear stress in the
material of the wire is limited to 400 MPa. The modulus of rigidity for the
spring material is 80 kN/mm2. Assuming Wahl’s factor. Calculate :

i) Diameter of the spring wire
) Mean coil diameter 7
iii) Number of active turns, and
)

iv) Pitch of the coil.

7. a) Discuss design for assembly. 3
b) Design the double parallel fillet weld (as shown in Fig.)
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c) A bracket is riveted to a column as shown in Fig. Give the design procedure for

finding the rivet diameter. 7
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Design data for Selection of Flat-Belt

Arc of contact factor

as| 120 | 130| 140 | 150 | 160 | 170 | 180 | 190 | 200
Fd | 1.33] 1.26] 1.19| 1.13]| 1.08| 1.04 | 1.00| 0.97| 0.94
Standard with of belts

3-Ply 25 40 50 63 76

4-Ply 40 4 50 63 76 90 100 112 125 152
5-Ply 76 100 112 125 152
6-Ply 112 125 152 180 200
Power transmitting capacities

HI-SPEED |0.0118 kW per mm width per ply
FORT 0.0147 kW per mm width per ply
Preferred pulley diameters

Pitch
diameter
(mm) 125 |132 140 150 | 160 | 170 180| 190|200

212 224 1236|250 [ 265 | 280 | 300 | 315 | 355| 375
400 425 450 (475 |500 |530 | 560 | 600 | 630| 670
710 750 (800 [900 {1000
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Seat

Ne: set| R
T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017

MACHINE DESIGN - |

Day and Date : Monday, 8-5-2017 Max. Marks : 70
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Solve multiple correct answers : (8)
(Note-all responses must be correct, that carries 2 marks otherwise zero marks)
i) Forfluctuating stresses/loading

a) Mean stress and amplitude stress is non zero

b) Amplitude stress is zero and mean stress is non zero

c) Problems can be solved by S-N curve

d) Problems can be solved by modified goodman diagram
ii) Factor of safety can be a ratio of

a) Maximum stress to working or design stress

b) Endurance limit to working stress

c) Working or design stress to maximum stress

d) Lateral strain to linear strain

iii) In machining considerations for forging
a) Avoid after machining
b) Get advantage of direction of fibre lines
¢) Maintain the parts under compression
d) Maintain the parts under tension

iv) Shear stress in the helical compression spring is related to
a) Load acting b) Number of turns

c) Wire diameter d) Mean coil diameter P.T.0
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B) Solve multiple choice questions i.e. MCQ : (6)
(Note-one option is correct, that carries 1 mark)

i) Nipping in leaf spring is
a) Gap between extra full length leaf and the graduated leaf after assembly
b) Gap between extra full length leaf and the graduated leaf before assembly
c) Type of joint between extra full length leaf and graduated leaf
d) Reduces the buckling effect

ii) As per maximum shear stress theory, Ssy is taken as times Syt.
a) 5 b) 0.5 c) 0.577 d) 0.557

iii) Preferable manufacturing method for a crane hook is
a) Casting b) Machining c) Forging d) None of a, b, c

iv) For lever cross section, design is carried out on the basis of
a) Bending b) Torsion c) Buckling d) Bearing

v) In plain carbon steel 55C4, as per BIS designation
a) Feis 0.55% and Mangenese is 0.4%
b) Carbonis 0.55% and Mangenese is 0.4%
c) Carbon is 5% and Mangenese is 0.4%
)

d) Noneofa, b, c

vi) Axles are generally designed for
a) bending b) shear
c) crushing d) none of the above
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Seat
No.
T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
MACHINE DESIGN - |
Day and Date : Monday, 8-5-2017 Marks : 56
Time: 10.00 a.m.t0 1.00 p.m.

2. a)
b)
c)

3. a)

Instructions: 1) Solveany two questions from each Sectionl and Sectionl.

2) Make necessary assumptions, if required and mention it
clearly.

3) Figures to the right indicate full marks.

4) Use of non-programmable calculator is permitted.

SECTION -1

What are the types of stresses ?

Write the general design procedure of machines.

A right angled bell-crank lever is to design to raise a load of 5 kN at the short
arm end. The lengths of the short and long arms are 100 mm and 450 mm
resp. The lever and pins are made of steel 30Cq4 (Syt =400 N/mm?) and factor
of safety is 5. The permissible bearing pressure on the pin is 10 N'/mm?2. The
lever has rectangular cross-section and the ratio of the width to thickness is
3: 1. The length to diameter ratio of fulcrum pinis 1.25 : 1. Design the lever. 7

What is stress concentration ? What are the causes and reduction methods for
stress concentration ? 7

A cantilever beam made of cold drawn steel 20C8 (S ; = 540 N/mm2) is
subjected to a completely reversed load of 1000 N as shown in Fig. The

notch sensitivity factor g at the fillet can be taken as 0.85. 7
Ka = surface finish factor = 0.79

Kb = size factor = 0.85

Kc — reliability factor = 0.897

Kt=1.33

Determine diameter of shaft for life of 10000 cycles.
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4. a) Write down the strength equations for various failure modes to be
considered for design of knuckle joint with necessary sketches. 7

b) It is required to select a flat belt for a compressor running at 720 r.p.m.
which is driven by a 25 kW, 1440 r.p.m. motor. Space is available for a
centre distance of 3 m. The belt is open type. 7

SECTION-II

5. a) Design a muff coupling which is used to connect two steel shafts transmitting
30 kW at 600 r.p.m. The material for the shafts and key is plain carbon steel
for which allowable shear and crushing stresses may be taken as 35 MPa
and 70 MPa respectively. The material for the muff is cast iron for which the
allowable shear stress may be assumed as 14 MPa.

b) Give the design of a protective type of flanged coupling.

6. a) Discuss the design considerations for machining.

A W oo o

b) Discuss nipping in leaf spring.

c) A safety valve of 50 mm diameter is to blow off at a pressure of 1.3 N/mmZ. It
is held on its seat by a close coiled helical spring. The maximum life of the
valve is 12 mm. Design a suitable compression spring of spring index 6 and
providing an initial compression of 30 mm. The maximum shear stress in the
material of the wire is limited to 400 MPa. The modulus of rigidity for the
spring material is 80 kN/mm2. Assuming Wahl’s factor. Calculate :

i) Diameter of the spring wire
) Mean coil diameter 7
iii) Number of active turns, and
)

iv) Pitch of the coil.

7. a) Discuss design for assembly. 3
b) Design the double parallel fillet weld (as shown in Fig.)
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c) A bracket is riveted to a column as shown in Fig. Give the design procedure for

finding the rivet diameter. 7
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Design data for Selection of Flat-Belt

Arc of contact factor

as| 120 | 130| 140 | 150 | 160 | 170 | 180 | 190 | 200
Fd | 1.33] 1.26] 1.19| 1.13]| 1.08| 1.04 | 1.00| 0.97| 0.94
Standard with of belts

3-Ply 25 40 50 63 76

4-Ply 40 4 50 63 76 90 100 112 125 152
5-Ply 76 100 112 125 152
6-Ply 112 125 152 180 200
Power transmitting capacities

HI-SPEED |0.0118 kW per mm width per ply
FORT 0.0147 kW per mm width per ply
Preferred pulley diameters

Pitch
diameter
(mm) 125 |132 140 150 | 160 | 170 180| 190|200

212 224 1236|250 [ 265 | 280 | 300 | 315 | 355| 375
400 425 450 (475 |500 |530 | 560 | 600 | 630| 670
710 750 (800 [900 {1000
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Seat
No. Set| S

T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
MACHINE DESIGN - |

Day and Date : Monday, 8-5-2017 Max. Marks : 70
Time: 10.00 a.m.t0 1.00 p.m.

Instructions: 1) Q. No. 1iscompulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Obijective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Solve multiple correct answers : (8)
(Note-all responses must be correct, that carries 2 marks otherwise zero marks)
i) Shear stress in the helical compression spring is related to
a) Load acting b) Number of turns
c) Wire diameter d) Mean coil diameter

ii) In machining considerations for forging
a) Avoid after machining
b) Get advantage of direction of fibre lines
¢) Maintain the parts under compression
d) Maintain the parts under tension
iii) Factor of safety can be a ratio of
a) Maximum stress to working or design stress
b) Endurance limit to working stress

)
c) Working or design stress to maximum stress
d) Lateral strain to linear strain

iv) For fluctuating stresses/loading

a) Mean stress and amplitude stress is non zero

b) Amplitude stress is zero and mean stress is non zero
c) Problems can be solved by S-N curve
)

d) Problems can be solved by modified goodman diagram P.T.0.
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B) Solve multiple choice questions i.e. MCQ : (6)
(Note-one option is correct, that carries 1 mark)

i) Axles are generally designed for
a) bending b) shear
c) crushing d) none of the above

ii) In plain carbon steel 55C4, as per BIS designation
a) Feis 0.55% and Mangenese is 0.4%
b) Carbonis 0.55% and Mangenese is 0.4%
c) Carbon is 5% and Mangenese is 0.4%
)

d) Noneofa, b, c

iii) Forlever cross section, design is carried out on the basis of

a) Bending b) Torsion c) Buckling d) Bearing
iv) Preferable manufacturing method for a crane hook is

a) Casting b) Machining c) Forging d) None of a, b, c
v) As per maximum shear stress theory, Ssy is taken as times Syt.

a) 5 b) 0.5 c) 0.577 d) 0.557

vi) Nipping in leaf spring is
a) Gap between extra full length leaf and the graduated leaf after assembly
b) Gap between extra full length leaf and the graduated leaf before assembly
c) Type of joint between extra full length leaf and graduated leaf
d) Reduces the buckling effect
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Seat
No.
T.E. (Mechanical) (Part — I) (CGPA) Examination, 2017
MACHINE DESIGN - |
Day and Date : Monday, 8-5-2017 Marks : 56
Time: 10.00 a.m.t0 1.00 p.m.

2. a)
b)
c)

3. a)

Instructions: 1) Solveany two questions from each Sectionl and Sectionl.

2) Make necessary assumptions, if required and mention it
clearly.

3) Figures to the right indicate full marks.

4) Use of non-programmable calculator is permitted.

SECTION -1

What are the types of stresses ?

Write the general design procedure of machines.

A right angled bell-crank lever is to design to raise a load of 5 kN at the short
arm end. The lengths of the short and long arms are 100 mm and 450 mm
resp. The lever and pins are made of steel 30Cq4 (Syt =400 N/mm?) and factor
of safety is 5. The permissible bearing pressure on the pin is 10 N'/mm?2. The
lever has rectangular cross-section and the ratio of the width to thickness is
3: 1. The length to diameter ratio of fulcrum pinis 1.25 : 1. Design the lever. 7

What is stress concentration ? What are the causes and reduction methods for
stress concentration ? 7

A cantilever beam made of cold drawn steel 20C8 (S ; = 540 N/mm2) is
subjected to a completely reversed load of 1000 N as shown in Fig. The

notch sensitivity factor g at the fillet can be taken as 0.85. 7
Ka = surface finish factor = 0.79

Kb = size factor = 0.85

Kc — reliability factor = 0.897

Kt=1.33
Determine diameter of shaft for life of 10000 cycles.
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4. a) Write down the strength equations for various failure modes to be
considered for design of knuckle joint with necessary sketches. 7

b) It is required to select a flat belt for a compressor running at 720 r.p.m.
which is driven by a 25 kW, 1440 r.p.m. motor. Space is available for a
centre distance of 3 m. The belt is open type. 7

SECTION-II

5. a) Design a muff coupling which is used to connect two steel shafts transmitting
30 kW at 600 r.p.m. The material for the shafts and key is plain carbon steel
for which allowable shear and crushing stresses may be taken as 35 MPa
and 70 MPa respectively. The material for the muff is cast iron for which the
allowable shear stress may be assumed as 14 MPa.

b) Give the design of a protective type of flanged coupling.

6. a) Discuss the design considerations for machining.

A W oo o

b) Discuss nipping in leaf spring.

c) A safety valve of 50 mm diameter is to blow off at a pressure of 1.3 N/mmZ. It
is held on its seat by a close coiled helical spring. The maximum life of the
valve is 12 mm. Design a suitable compression spring of spring index 6 and
providing an initial compression of 30 mm. The maximum shear stress in the
material of the wire is limited to 400 MPa. The modulus of rigidity for the
spring material is 80 kN/mm2. Assuming Wahl’s factor. Calculate :

i) Diameter of the spring wire
) Mean coil diameter 7
iii) Number of active turns, and
)

iv) Pitch of the coil.

7. a) Discuss design for assembly. 3
b) Design the double parallel fillet weld (as shown in Fig.)
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c) A bracket is riveted to a column as shown in Fig. Give the design procedure for

finding the rivet diameter. 7
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Design data for Selection of Flat-Belt

Arc of contact factor

as| 120 | 130| 140 | 150 | 160 | 170 | 180 | 190 | 200
Fd | 1.33] 1.26] 1.19| 1.13]| 1.08| 1.04 | 1.00| 0.97| 0.94
Standard with of belts

3-Ply 25 40 50 63 76

4-Ply 40 4 50 63 76 90 100 112 125 152
5-Ply 76 100 112 125 152
6-Ply 112 125 152 180 200
Power transmitting capacities

HI-SPEED |0.0118 kW per mm width per ply
FORT 0.0147 kW per mm width per ply
Preferred pulley diameters

Pitch
diameter
(mm) 125 |132 140 150 | 160 | 170 180| 190|200

212 224 1236|250 [ 265 | 280 | 300 | 315 | 355| 375
400 425 450 (475 |500 |530 | 560 | 600 | 630| 670
710 750 (800 [900 {1000
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Seat Set| P
No.

T.E. (Mechanical Engineering) (Part —1) (CGPA) Examination, 2017
Professional Elective —1
MACHINE TOOL DESIGN

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions :1) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

A) Match the pairs : 4
Machine tool Workpiece movement
a) Lathe machine p) stationary
b) Milling machine q) rotary
c¢) Drilling machine r) intermittent translatory

d) Shaping machine s) translatory
B) Objective type questions.
1) Which of the following is positive drive ?

a) V belt drive b) Cross flat belt drive
c) Rope drive d) Chain drive
2) | Symbol indicates in control panel
a) On b) Off
c) On-off d) None of the above
3) The limiting value of transmission intervals for 1.06 & = 1.06 in speed reduction
is
a) 4 b) 6 c) 12 d) 24
4) For surface grinding machine the type of slide way profile is
a) openV + open V b) closed V + closed V
c) open flat + open V d) closed flat + closed V

P.T.O.
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5) What is the function of cone pulley drive in lathe machines ?
a) Drive the lead screw b) Change the spindle speed
c) Drive the tail-stock d) All of the above
6) In hydrodynamic journal bearing, the recommended L/D ratio is
a) >1 b) <1 c) 1 d) 0.121
7) ! Symbol indicates in control panel
a) On b) Off c) On-off d) Attention

8) Which of the following is a mechanism for mechanized movements of the
carriage along longitudinal axis ?

a) Cross-slide b) Compound rest
c) Apron d) Saddle

9) The efficiency of ball screw is

a) 90% b) 95% c) 80% d) 85%

10) The limiting value of transmission intervals for 1.06 & = 1.06 in speed increment
is
a) 2 b) 6 c)3 d) 12
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No.

T.E. (Mechanical Engineering) (Part —1) (CGPA) Examination, 2017
Professional Elective —1
MACHINE TOOL DESIGN

Day and Date : Tuesday, 9-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional suitable data, if necessary and mention
itclearly.

SECTION -1

2. a) Explain in detail working and auxiliary motions in machine tools. 7

b) What are the materials for machine tool structures ? Explain in brief giving example
for each. 7

3. a) Explain step less regulation in PIV drives with neat sketch. 7

b) Compare the stiffness of different sections having equal cross sectional area in
machine tool structure. 7

4. Write short note on the following (any three) : 14

i) Layout of machine tools

if) Design of feed box

)
)
iii) Overall compliance of machine tool
)

iv) Design of Aerostatic slideways.

SECTION — i
5. a) Explain spindle nose with neat sketches. 7
b) Describe dynamic characteristics of elements and systems. 7
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6. a) Explain ergonomic aspects of design for various machine tool control elements. 7
b) What are the trends and developments in machine tool design ? 7
7. Write short note on the following (any three) : 14

i) Bearings for spindles
if) Forced vibrations of machine tools
iii) Spindle unit and requirements

iv) Design of antifriction slideways.
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Professional Elective —1
MACHINE TOOL DESIGN

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions :1) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct answer :
A) Objective type questions.
1) The efficiency of ball screw is

a) 90% b) 95% c) 80% d) 85%
2) The limiting value of transmission intervals for 1.06 & = 1.06 in speed increment
is
a) 2 b) 6 c)3 d) 12
3) ! Symbol indicates in control panel
a) On b) Off c) On-off d) Attention

4) Which of the following is a mechanism for mechanized movements of the
carriage along longitudinal axis ?

a) Cross-slide b) Compound rest
c) Apron d) Saddle
5) Which of the following is positive drive ?
a) V belt drive b) Cross flat belt drive
c) Rope drive d) Chain drive
6) | Symbol indicates in control panel
a) On b) Off
c) On-off d) None of the above

P.T.O.
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7) The limiting value of transmission intervals for 1.06 & =1.06 in speed reduction

is
a) 4 b) 6 c)12 d) 24
8) For surface grinding machine the type of slide way profile is
a) openV + open V b) closed V + closed V
c) open flat + open V d) closed flat + closed V

9) What is the function of cone pulley drive in lathe machines ?
a) Drive the lead screw b) Change the spindle speed
c) Drive the tail-stock d) All of the above

10) In hydrodynamic journal bearing, the recommended L/D ratio is

a) >1 b) <1 c) 1 d) 0.121
B) Match the pairs : 4
Machine tool Workpiece movement
a) Lathe machine p) stationary
b) Milling machine q) rotary
c) Drilling machine r) intermittent translatory
d) Shaping machine s) translatory
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T.E. (Mechanical Engineering) (Part —1) (CGPA) Examination, 2017
Professional Elective —1
MACHINE TOOL DESIGN

Day and Date : Tuesday, 9-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional suitable data, if necessary and mention
itclearly.

SECTION -1

2. a) Explain in detail working and auxiliary motions in machine tools. 7

b) What are the materials for machine tool structures ? Explain in brief giving example
for each. 7

3. a) Explain step less regulation in PIV drives with neat sketch. 7

b) Compare the stiffness of different sections having equal cross sectional area in
machine tool structure. 7

4. Write short note on the following (any three) : 14

i) Layout of machine tools

if) Design of feed box

)
)
iii) Overall compliance of machine tool
)

iv) Design of Aerostatic slideways.

SECTION — i
5. a) Explain spindle nose with neat sketches. 7
b) Describe dynamic characteristics of elements and systems. 7
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6. a) Explain ergonomic aspects of design for various machine tool control elements. 7
b) What are the trends and developments in machine tool design ? 7
7. Write short note on the following (any three) : 14

i) Bearings for spindles
if) Forced vibrations of machine tools
iii) Spindle unit and requirements

iv) Design of antifriction slideways.
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Professional Elective —1
MACHINE TOOL DESIGN

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions :1) Q. No. 1iscompulsory. It should be solved infirst 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

A) Match the pairs : 4
Machine tool Workpiece movement
a) Lathe machine p) stationary
b) Milling machine q) rotary
c¢) Drilling machine r) intermittent translatory

d) Shaping machine s) translatory
B) Objective type questions.

1) What is the function of cone pulley drive in lathe machines ?
a) Drive the lead screw b) Change the spindle speed
c) Drive the tail-stock d) All of the above

2) In hydrodynamic journal bearing, the recommended L/D ratio is
a) >1 b) <1 c) 1 d) 0.121

3) The efficiency of ball screw is

a) 90% b) 95% c) 80% d) 85%

4) The limiting value of transmission intervals for 1.06 & = 1.06 in speed increment
is
a) 2 b) 6 c)3 d) 12

P.T.O.
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5) The limiting value of transmission intervals for 1.06 & = 1.06 in speed reduction

is
a) 4 b) 6 c)12 d) 24
6) For surface grinding machine the type of slide way profile is
a) openV + openV b) closed V + closed V
c) open flat + open V d) closed flat + closed V
7) Which of the following is positive drive ?
a) V belt drive b) Cross flat belt drive
c) Rope drive d) Chain drive
8) | Symbol indicates in control panel
a) On b) Off
c) On-off d) None of the above

9) ! Symbol indicates in control panel
a) On b) Off c¢) On-off d) Attention

10) Which of the following is a mechanism for mechanized movements of the

carriage along longitudinal axis ?
a) Cross-slide b) Compound rest

c) Apron d) Saddle
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T.E. (Mechanical Engineering) (Part —1) (CGPA) Examination, 2017
Professional Elective —1
MACHINE TOOL DESIGN

Day and Date : Tuesday, 9-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional suitable data, if necessary and mention
itclearly.

SECTION -1

2. a) Explain in detail working and auxiliary motions in machine tools. 7

b) What are the materials for machine tool structures ? Explain in brief giving example
for each. 7

3. a) Explain step less regulation in PIV drives with neat sketch. 7

b) Compare the stiffness of different sections having equal cross sectional area in
machine tool structure. 7

4. Write short note on the following (any three) : 14

i) Layout of machine tools

if) Design of feed box

)
)
iii) Overall compliance of machine tool
)

iv) Design of Aerostatic slideways.

SECTION — i
5. a) Explain spindle nose with neat sketches. 7
b) Describe dynamic characteristics of elements and systems. 7
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