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S.E. (Part — 1) (New/Old) (CBCS) Examination Nov/Dec-2019
Mechanical Engineering
ANALYSIS OF MECHANICAL ELEMENTS
Day & Date: Saturday, 07-12-2019 Max. Marks: 70
Time: 10:00 AM To 01:00 PM

Instructions: 1) Q.No.1 is compulsory. It should be solved in first 30 minutes in the Answer
book.
2) All the sub-questions in Q.No.1 are compulsory for one mark each and
every question has only one correct answer.

MCQ/Objective Type Questions

Duration: 30 Minutes Marks: 14
Q.1 Choose the correct alternatives from the options and rewrite the 14
sentence.

1)  The layer at the center of gravity of the beam as shown in the below
figure, will be
b

ey ¢

————

a) Intension

b) In compression

c) Neither in tension nor in compression
d) None of these

2) If the value of Poisson's ratio is zero, then it means that
a) The material is rigid
b) The material is perfectly plastic
c) There is no longitudinal strain in the material
d) The longitudinal strain in the material is infinity

3)  Which one of the following is correct?
When a nut is tightened by placing a washer below it, the bolt will be
subjected to
a) Compression only b) Tension
c) Shear only d) Compression and shear

4) If at a section distant from one of the ends of the beam, M represents the
bending moment. V the shear force and w the intensity of loading, then
i) dM/dx=V
i) dv/dx=w
iii) dw/dx =y (the deflection of the beam at the section)
Select the correct answer using the codes given below:
a) i) and iii) b) i) and ii)
c) i) and iii) d) i), i) and iii)
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5) A point, along the length of a beam subjected to loads, where bending
moment changes its sign, is known as the point of
a) Inflexion b) Maximum stress
c) Zero shear force d) Contra flexure

6) When two mutually perpendicular principal stresses are unequal but like,
the maximum shear stress is represented by
a) The diameter of the Mohr's circle
b) Half the diameter of the Mohr's circle
c) One-third the diameter of the Mohr's circle
d) One-fourth the diameter of the Mohr's circle

7)  For acircular shaft of diameter d subjected to torque T, the maximum
value of the shear stress is
a) 64T/tD3 b) 32T/xD3
c) 16T/tD3 d) 8T/xD3

8) Inthe case of bi-axial state of normal stresses, the normal stress on 45°
plane is equal to
a) The sum of the normal stresses
b) Difference of the normal stresses
c) Half the sum of the normal stresses
d) Half the difference of the normal stresses

9) InI-Section of a beam subjected to transverse shear force, the maximum
shear stress is developed
a) Atthe centre of the web
b) Atthe top edge of the top flange
c) At the bottom edge of the top flange
d) None of the above

10) If one end of a hinged column is made fixed and the other free, how much
is the critical load compared to the original value?
a) Y b) %
c) Twice d) Fourtimes

11) For which one of the following columns, Euler buckling load 4m?EI / L? .
a) Column with both hinged ends
b) Column with one end fixed and other end free
c) Column with both ends fixed
d) Column with one end fixed and other hinged

12) The property by which an amount of energy is absorbed by a material
without plastic deformation, is called

a) Toughness b) Impact strength
c) Ductility d) Resilience

13) In double integration method, third integration will be value of
a) Slope b) Bending moment
c) Deflection d) shear force

14) A simply supported beam is of a rectangular section. It carries a uniformly
distributed load over the whole span. The deflection at the centre is y. If the
depth of the beam is doubled, the deflection at the centre would be
a) 2y b) 4y
c) yl/2 d vy/8
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Mechanical Engineering
ANALYSIS OF MECHANICAL ELEMENTS

Day & Date: Saturday, 07-12-2019 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

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 if necessary and state it clearly.

Section — |

Q.2 a) Two planes AB and BC which are at right angles are acted upon by tensile 07
stress of 140 N/mm? and a compressive stress of 70 N/mm? respectively
and also by stress 35 N/mm?. Determine the principal stresses and
principal planes. Find also the maximum shear stress and planes on which
they act.

e i i
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b) A copper rod of 40 mm diameter is surrounded tightly by a cast iron tube of 07
external diameter 80 mm & internal diameter 40mm, the ends being firmly
fastened together. When it is subjected to a compressive load of 30 kN,
what will be the load shared by each? Also determine the amount by which
a compound bar shortens if it is 2 meter long.

Eci = 175 GN/m?, Ec = 75 GN/m?

Q.3 a) A simply supported beam of span length 6m and 75mm diameter carriesa 04

uniformly distributed load of 1.5 kN/m Draw Shear force and bending
moment. What is the maximum value of bending moment?

b) Calculate maximum intensity of shear stress induced and angle of twist 06
produced in degrees in solid shaft of 100 mm diameter, 10m long,
transmitting 112.5 KW at 150 rpm. Take G = 82KN/mm?

c) For a given material E = 110GN/m? and C = 42 GN/m?. Find the bulk 04
modulus and lateral contraction of a round bar of 37.5 mm diameter and
2.4 m long when stretched by 2.5 mm.

Q.4 a) Draw SF & BM diagrams for the beam as shown in the fig. and mark the 08
silent points. Find the position of point of Cotraflexure and maximum
bending moment.
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Explain the following
1) Assumption in torsion theory
2) Relation between three elastic constants (E,C& K)

Section — |l

A cantilever | section bean carries u.d.l. of 20 KN/m over its entire span
3m. the beam section carries its upper flange 90mm *10 mm, web 120mm
*10mm and lower flange 120 mm* 15mm. determine shear stress
distribution at important locations of cross section and show shear stress
distribution diagram.

A hollow C.I. column whose outside diameter is 200 mm and thickness of
20mm is 4.5 m long and fixed at both ends. Calculate safe load by
Rankine’s formula using F.O.S = 2.5 Find the ratio of Euler’s to Rankine’s
load? Take E = 1 *10°> N/mm? and Rankin’s constant = 1/1600 for both
ends pinned and f, = 550N/mm?

A simply supported beam has a span of 4 m and rectangular cross-section
100mm * 200mm. Find uniformly distributed it can carry, if maximum
bending stress & shear stress are not to exceed 10N/mm? & 0.6 N/mm?
What will be the instantaneous stress and elongation of a 25 mm diameter
bar, 2.6 m long, suspended vertically, if a mass of 10 kg falls through a
height of 300 mm onto a collar which is rigidly attached to the bottom end
of the bar? Take E = 200 GPa.

Define the following

1) Equivalent length

2) Strain energy

3) Section Modulus

4) Proof resilience

A beam of length 5 m and uniform rectangular section is simply supported
at its ends. It carries u.d.l. of 9 KN/m run over its entire span. Calculate the
width and depth of the beam if permissible bending stress is 7 N/mm? and
central deflection 1 cm. E=1*10* N/mm?

Derive the expression for maximum shear stress in rectangular section is
equal to 1.5 times average shear stress.

Calculate the safe compressive load on a hollow C.I. column of external
diameter 150mm and internal diameter 100 mm and length 10m with one
end fixed and other hinged.

Using Euler’s formula with F.O.S =5 & E = 95 GPa.
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ANALYSIS OF MECHANICAL ELEMENTS

Day & Date: Saturday, 07-12-2019 Max. Marks: 70
Time: 10:00 AM To 01:00 PM

Instructions: 1) Q.No.1 is compulsory. It should be solved in first 30 minutes in the Answer
book.
2) All the sub-questions in Q.No.1 are compulsory for one mark each and
every question has only one correct answer.

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

Q.1 Choose the correct alternatives from the options and rewrite the sentence. 14
1) Inthe case of bi-axial state of normal stresses, the normal stress on 45°
plane is equal to
a) The sum of the normal stresses
b) Difference of the normal stresses
c) Half the sum of the normal stresses
d) Half the difference of the normal stresses

2) InI-Section of a beam subjected to transverse shear force, the maximum
shear stress is developed

a) Atthe centre of the web

b) At the top edge of the top flange

c) Atthe bottom edge of the top flange
d) None of the above

3) If one end of a hinged column is made fixed and the other free, how much
is the critical load compared to the original value?
a) Y b) %
c) Twice d) Fourtimes

4)  For which one of the following columns, Euler buckling load 4m?EIl / L2 .
a) Column with both hinged ends
b) Column with one end fixed and other end free
c) Column with both ends fixed
d) Column with one end fixed and other hinged

5)  The property by which an amount of energy is absorbed by a material
without plastic deformation, is called

a) Toughness b) Impact strength
c) Ductility d) Resilience

6) In double integration method, third integration will be value of
a) Slope b) Bending moment
c) Deflection d) shear force

7) A simply supported beam is of a rectangular section. It carries a uniformly
distributed load over the whole span. The deflection at the centre is y. If the
depth of the beam is doubled, the deflection at the centre would be
a) 2y b) 4y
c) yl/2 d vy/8

Page 5 of 16



SLR-FM-107
Set| Q

8) The layer at the center of gravity of the beam as shown in the below
figure, will be
b

& G

————

a) Intension

b) In compression

c) Neither in tension nor in compression
d) None of these

9) If the value of Poisson's ratio is zero, then it means that
a) The material is rigid
b) The material is perfectly plastic
c) There is no longitudinal strain in the material
d) The longitudinal strain in the material is infinity

10) Which one of the following is correct?
When a nut is tightened by placing a washer below it, the bolt will be
subjected to
a) Compression only b) Tension
c) Shearonly d) Compression and shear

11) If at a section distant from one of the ends of the beam, M represents the
bending moment. V the shear force and w the intensity of loading, then
i) dM/dx=V
i) dv/dx=w
iii) dw/dx =y (the deflection of the beam at the section)
Select the correct answer using the codes given below:
a) i) and iii) b) i) and ii)
c) ii) and iii) d) i), ii) and iii)
12) A point, along the length of a beam subjected to loads, where bending
moment changes its sign, is known as the point of
a) Inflexion b) Maximum stress
c) Zero shear force d) Contra flexure

13) When two mutually perpendicular principal stresses are unequal but like,
the maximum shear stress is represented by
a) The diameter of the Mohr's circle
b) Half the diameter of the Mohr's circle
c) One-third the diameter of the Mohr's circle
d) One-fourth the diameter of the Mohr's circle

14) For a circular shaft of diameter d subjected to torque T, the maximum
value of the shear stress is .
a) 64T/tD3 b) 32T/tD3
c) 16T/tD3 d) 8T/tD3
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Mechanical Engineering
ANALYSIS OF MECHANICAL ELEMENTS

Day & Date: Saturday, 07-12-2019 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

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 if necessary and state it clearly.

Section = |

Q.2 a) Two planes AB and BC which are at right angles are acted upon by tensile 07
stress of 140 N/mm? and a compressive stress of 70 N/mm? respectively
and also by stress 35 N/mm?. Determine the principal stresses and
principal planes. Find also the maximum shear stress and planes on which
they act.

1\c 4—317
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b) A copper rod of 40 mm diameter is surrounded tightly by a cast iron tube of 07
external diameter 80 mm & internal diameter 40mm, the ends being firmly
fastened together. When it is subjected to a compressive load of 30 kN,
what will be the load shared by each? Also determine the amount by which
a compound bar shortens if it is 2 meter long.

Eci = 175 GN/m?, Ec = 75 GN/m?

Q.3 a) A simply supported beam of span length 6m and 75mm diameter carriesa 04

uniformly distributed load of 1.5 kN/m Draw Shear force and bending
moment. What is the maximum value of bending moment?

b) Calculate maximum intensity of shear stress induced and angle of twist 06
produced in degrees in solid shaft of 100 mm diameter, 10m long,
transmitting 112.5 KW at 150 rpm. Take G = 82KN/mm?

c) For a given material E = 110GN/m? and C = 42 GN/m?. Find the bulk 04
modulus and lateral contraction of a round bar of 37.5 mm diameter and
2.4 m long when stretched by 2.5 mm.

Q.4 a) Draw SF & BM diagrams for the beam as shown in the fig. and mark the 08
silent points. Find the position of point of Cotraflexure and maximum
bending moment.
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Explain the following
1) Assumption in torsion theory
2) Relation between three elastic constants (E,C& K)

Section — |l

A cantilever | section bean carries u.d.l. of 20 KN/m over its entire span
3m. the beam section carries its upper flange 90mm *10 mm, web 120mm
*10mm and lower flange 120 mm* 15mm. determine shear stress
distribution at important locations of cross section and show shear stress
distribution diagram.

A hollow C.I. column whose outside diameter is 200 mm and thickness of
20mm is 4.5 m long and fixed at both ends. Calculate safe load by
Rankine’s formula using F.O.S = 2.5 Find the ratio of Euler’s to Rankine’s
load? Take E = 1 *10°> N/mm? and Rankin’s constant = 1/1600 for both
ends pinned and f, = 550N/mm?

A simply supported beam has a span of 4 m and rectangular cross-section
100mm * 200mm. Find uniformly distributed it can carry, if maximum
bending stress & shear stress are not to exceed 10N/mm? & 0.6 N/mm?
What will be the instantaneous stress and elongation of a 25 mm diameter
bar, 2.6 m long, suspended vertically, if a mass of 10 kg falls through a
height of 300 mm onto a collar which is rigidly attached to the bottom end
of the bar? Take E = 200 GPa.

Define the following

1) Equivalent length

2) Strain energy

3) Section Modulus

4) Proof resilience

A beam of length 5 m and uniform rectangular section is simply supported
at its ends. It carries u.d.l. of 9 KN/m run over its entire span. Calculate the
width and depth of the beam if permissible bending stress is 7 N/mm? and
central deflection 1 cm. E=1*10* N/mm?

Derive the expression for maximum shear stress in rectangular section is
equal to 1.5 times average shear stress.

Calculate the safe compressive load on a hollow C.I. column of external
diameter 150mm and internal diameter 100 mm and length 10m with one
end fixed and other hinged.

Using Euler’s formula with F.O.S =5 & E = 95 GPa.
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S.E. (Part — 1) (New/Old) (CBCS) Examination Nov/Dec-2019
Mechanical Engineering
ANALYSIS OF MECHANICAL ELEMENTS

Day & Date: Saturday, 07-12-2019 Max. Marks: 70
Time: 10:00 AM To 01:00 PM

Instructions: 1) Q.No.1 is compulsory. It should be solved in first 30 minutes in the Answer
book.
2) All the sub-questions in Q.No.1 are compulsory for one mark each and
every question has only one correct answer.

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

Q.1 Choose the correct alternatives from the options and rewrite the sentence. 14
1) A point, along the length of a beam subjected to loads, where bending
moment changes its sign, is known as the point of
a) Inflexion b) Maximum stress
Cc) Zero shear force d) Contra flexure

2)  When two mutually perpendicular principal stresses are unequal but like,
the maximum shear stress is represented by
a) The diameter of the Mohr's circle
b) Half the diameter of the Mohr's circle
c) One-third the diameter of the Mohr's circle
d) One-fourth the diameter of the Mohr's circle

3)  For acircular shaft of diameter d subjected to torque T, the maximum
value of the shear stress is
a) 64T/tD3 b) 32T/xD3
c) 16T/tD3 d) 8T/tD3

4) In the case of bi-axial state of normal stresses, the normal stress on 45°
plane is equal to
a) The sum of the normal stresses
b) Difference of the normal stresses
c) Half the sum of the normal stresses
d) Half the difference of the normal stresses

5) In I-Section of a beam subjected to transverse shear force, the maximum
shear stress is developed
a) Atthe centre of the web
b) At the top edge of the top flange
c) Atthe bottom edge of the top flange
d) None of the above

6) If one end of a hinged column is made fixed and the other free, how much
is the critical load compared to the original value?
a) Y b) %
c) Twice d) Fourtimes
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For which one of the following columns, Euler buckling load 4m?El / L2 .
a) Column with both hinged ends

b) Column with one end fixed and other end free

c) Column with both ends fixed

d) Column with one end fixed and other hinged

The property by which an amount of energy is absorbed by a material
without plastic deformation, is called

a) Toughness b) Impact strength

c) Ductility d) Resilience

In double integration method, third integration will be value of
a) Slope b) Bending moment
c) Deflection d) shear force

A simply supported beam is of a rectangular section. It carries a uniformly
distributed load over the whole span. The deflection at the centre is y. If the
depth of the beam is doubled, the deflection at the centre would be

a) 2y b) 4y

c) vy/2 d vy/8

The layer at the center of gravity of the beam as shown in the below
figure, will be

a) Intension

b) In compression

c) Neither in tension nor in compression
d) None of these

If the value of Poisson's ratio is zero, then it means that
a) The material is rigid

b) The material is perfectly plastic

c) There is no longitudinal strain in the material

d) The longitudinal strain in the material is infinity

Which one of the following is correct?

When a nut is tightened by placing a washer below it, the bolt will be
subjected to

a) Compression only b) Tension

c) Shear only d) Compression and shear

If at a section distant from one of the ends of the beam, M represents the
bending moment. V the shear force and w the intensity of loading, then

i) dM/dx=V

i) dVidx=w

i) dw/dx =y (the deflection of the beam at the section)

Select the correct answer using the codes given below:

a) i) and iii) b) i) andii)

c) i) andiii) d) i), ii) and iii)
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Day & Date: Saturday, 07-12-2019 Max. Marks: 56
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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 if necessary and state it clearly.

Section — |

Q.2 a) Two planes AB and BC which are at right angles are acted upon by tensile 07
stress of 140 N/mm? and a compressive stress of 70 N/mm? respectively
and also by stress 35 N/mm?. Determine the principal stresses and
principal planes. Find also the maximum shear stress and planes on which
they act.

e i i
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b) A copper rod of 40 mm diameter is surrounded tightly by a cast iron tube of 07
external diameter 80 mm & internal diameter 40mm, the ends being firmly
fastened together. When it is subjected to a compressive load of 30 kN,
what will be the load shared by each? Also determine the amount by which
a compound bar shortens if it is 2 meter long.

Eci = 175 GN/m?, Ec = 75 GN/m?

Q.3 a) A simply supported beam of span length 6m and 75mm diameter carriesa 04

uniformly distributed load of 1.5 kN/m Draw Shear force and bending
moment. What is the maximum value of bending moment?

b) Calculate maximum intensity of shear stress induced and angle of twist 06
produced in degrees in solid shaft of 100 mm diameter, 10m long,
transmitting 112.5 KW at 150 rpm. Take G = 82KN/mm?

c) For a given material E = 110GN/m? and C = 42 GN/m?. Find the bulk 04
modulus and lateral contraction of a round bar of 37.5 mm diameter and
2.4 m long when stretched by 2.5 mm.

Q.4 a) Draw SF & BM diagrams for the beam as shown in the fig. and mark the 08
silent points. Find the position of point of Cotraflexure and maximum
bending moment.

t5 KN 2.0 l<N [ S kN JoKN
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Explain the following
1) Assumption in torsion theory
2) Relation between three elastic constants (E,C& K)

Section — |l

A cantilever | section bean carries u.d.l. of 20 KN/m over its entire span
3m. the beam section carries its upper flange 90mm *10 mm, web 120mm
*10mm and lower flange 120 mm* 15mm. determine shear stress
distribution at important locations of cross section and show shear stress
distribution diagram.

A hollow C.I. column whose outside diameter is 200 mm and thickness of
20mm is 4.5 m long and fixed at both ends. Calculate safe load by
Rankine’s formula using F.O.S = 2.5 Find the ratio of Euler’s to Rankine’s
load? Take E = 1 *10°> N/mm? and Rankin’s constant = 1/1600 for both
ends pinned and f, = 550N/mm?

A simply supported beam has a span of 4 m and rectangular cross-section
100mm * 200mm. Find uniformly distributed it can carry, if maximum
bending stress & shear stress are not to exceed 10N/mm? & 0.6 N/mm?
What will be the instantaneous stress and elongation of a 25 mm diameter
bar, 2.6 m long, suspended vertically, if a mass of 10 kg falls through a
height of 300 mm onto a collar which is rigidly attached to the bottom end
of the bar? Take E = 200 GPa.

Define the following

1) Equivalent length

2) Strain energy

3) Section Modulus

4) Proof resilience

A beam of length 5 m and uniform rectangular section is simply supported
at its ends. It carries u.d.l. of 9 KN/m run over its entire span. Calculate the
width and depth of the beam if permissible bending stress is 7 N/mm? and
central deflection 1 cm. E=1*10* N/mm?

Derive the expression for maximum shear stress in rectangular section is
equal to 1.5 times average shear stress.

Calculate the safe compressive load on a hollow C.I. column of external
diameter 150mm and internal diameter 100 mm and length 10m with one
end fixed and other hinged.

Using Euler’s formula with F.O.S =5 & E = 95 GPa.
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S.E. (Part — 1) (New/Old) (CBCS) Examination Nov/Dec-2019
Mechanical Engineering
ANALYSIS OF MECHANICAL ELEMENTS

Day & Date: Saturday, 07-12-2019 Max. Marks: 70
Time: 10:00 AM To 01:00 PM

Instructions: 1) Q.No.1 is compulsory. It should be solved in first 30 minutes in the Answer
book.
2) All the sub-questions in Q.No.1 are compulsory for one mark each and
every question has only one correct answer.

MCQ/Objective Type Questions

Duration: 30 Minutes Marks: 14
Q.1 Choose the correct alternatives from the options and rewrite the 14
sentence.

1) If one end of a hinged column is made fixed and the other free, how much
is the critical load compared to the original value?
a) Y b) %
c) Twice d) Fourtimes
2)  For which one of the following columns, Euler buckling load 4m?EI / L? .
a) Column with both hinged ends
b) Column with one end fixed and other end free
c) Column with both ends fixed
d) Column with one end fixed and other hinged

3)  The property by which an amount of energy is absorbed by a material
without plastic deformation, is called

a) Toughness b) Impact strength
c) Ductility d) Resilience

4)  In double integration method, third integration will be value of
a) Slope b) Bending moment
c) Deflection d) shear force

5) A simply supported beam is of a rectangular section. It carries a uniformly
distributed load over the whole span. The deflection at the centre is y. If the
depth of the beam is doubled, the deflection at the centre would be

a) 2y b) 4y
c) yli2 d vy/8
6) The layer at the center of gravity of the beam as shown in the below
figure, will be
b
< U i N
cf

——

a) Intension

b) In compression

c) Neither in tension nor in compression
d) None of these
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7) If the value of Poisson's ratio is zero, then it means that
a) The material is rigid
b) The material is perfectly plastic
c) There is no longitudinal strain in the material
d) The longitudinal strain in the material is infinity

8)  Which one of the following is correct?
When a nut is tightened by placing a washer below it, the bolt will be
subjected to
a) Compression only b) Tension
c) Shearonly d) Compression and shear

9) If at a section distant from one of the ends of the beam, M represents the
bending moment. V the shear force and w the intensity of loading, then
i) dM/dx=V
i) dv/dx=w
i) dw/dx =y (the deflection of the beam at the section)
Select the correct answer using the codes given below:
a) i) andiii) b) i) andii)
c) ii) andiii) d) i), ii) and iii)
10) A point, along the length of a beam subjected to loads, where bending
moment changes its sign, is known as the point of
a) Inflexion b) Maximum stress
c) Zero shear force d) Contra flexure

11) When two mutually perpendicular principal stresses are unequal but like,
the maximum shear stress is represented by
a) The diameter of the Mohr's circle
b) Half the diameter of the Mohr's circle
c) One-third the diameter of the Mohr's circle
d) One-fourth the diameter of the Mohr's circle

12) For a circular shaft of diameter d subjected to torque T, the maximum
value of the shear stress is .
a) 64T/tD3 b) 32T/tD3
c) 16T/tD3 d) 8T/tD3

13) In the case of bi-axial state of normal stresses, the normal stress on 45°
plane is equal to
a) The sum of the normal stresses
b) Difference of the normal stresses
c) Half the sum of the normal stresses
d) Half the difference of the normal stresses

14) In I-Section of a beam subjected to transverse shear force, the maximum
shear stress is developed
a) At the centre of the web
b) At the top edge of the top flange
c) At the bottom edge of the top flange
d) None of the above
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S.E. (Part — 1) (New/Old) (CBCS) Examination Nov/Dec-2019
Mechanical Engineering
ANALYSIS OF MECHANICAL ELEMENTS

Day & Date: Saturday, 07-12-2019 Max. Marks: 56
Time: 10:00 AM To 01:00 PM

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 if necessary and state it clearly.

Section — |

Q.2 a) Two planes AB and BC which are at right angles are acted upon by tensile 07
stress of 140 N/mm? and a compressive stress of 70 N/mm? respectively
and also by stress 35 N/mm?. Determine the principal stresses and
principal planes. Find also the maximum shear stress and planes on which
they act.

i i

<1 ' —i—»yqowlmml
) A SE5EN|mMmM==
— P ’}_
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b) A copper rod of 40 mm diameter is surrounded tightly by a cast iron tube of 07
external diameter 80 mm & internal diameter 40mm, the ends being firmly
fastened together. When it is subjected to a compressive load of 30 kN,
what will be the load shared by each? Also determine the amount by which
a compound bar shortens if it is 2 meter long.

Eci = 175 GN/m?, Ec = 75 GN/m”?

Q.3 a) A simply supported beam of span length 6m and 75mm diameter carriesa 04

uniformly distributed load of 1.5 kN/m Draw Shear force and bending
moment. What is the maximum value of bending moment?

b) Calculate maximum intensity of shear stress induced and angle of twist 06
produced in degrees in solid shaft of 100 mm diameter, 10m long,
transmitting 112.5 KW at 150 rpm. Take G = 82KN/mm?

c) For a given material E = 110GN/m? and C = 42 GN/m?. Find the bulk 04
modulus and lateral contraction of a round bar of 37.5 mm diameter and
2.4 m long when stretched by 2.5 mm.

Q.4 a) Draw SF & BM diagrams for the beam as shown in the fig. and mark the 08
silent points. Find the position of point of Cotraflexure and maximum
bending moment.

IS KN 2.0 l<N[m & kN 1o KN
Sl R R | !
AT B e S = _TF G
M, AW jo

|."m > vm“l LLIND l S - X
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Q.5

Q.6

Q.7

b)

b)

SLR-FM-107

Set

Explain the following
1) Assumption in torsion theory
2) Relation between three elastic constants (E,C& K)

Section — |l

A cantilever | section bean carries u.d.l. of 20 KN/m over its entire span
3m. the beam section carries its upper flange 90mm *10 mm, web 120mm
*10mm and lower flange 120 mm* 15mm. determine shear stress
distribution at important locations of cross section and show shear stress
distribution diagram.

A hollow C.I. column whose outside diameter is 200 mm and thickness of
20mm is 4.5 m long and fixed at both ends. Calculate safe load by
Rankine’s formula using F.O.S = 2.5 Find the ratio of Euler’s to Rankine’s
load? Take E = 1 *10°> N/mm? and Rankin’s constant = 1/1600 for both
ends pinned and f, = 550N/mm?

A simply supported beam has a span of 4 m and rectangular cross-section
100mm * 200mm. Find uniformly distributed it can carry, if maximum
bending stress & shear stress are not to exceed 10N/mm? & 0.6 N/mm?
What will be the instantaneous stress and elongation of a 25 mm diameter
bar, 2.6 m long, suspended vertically, if a mass of 10 kg falls through a
height of 300 mm onto a collar which is rigidly attached to the bottom end
of the bar? Take E = 200 GPa.

Define the following

1) Equivalent length

2) Strain energy

3) Section Modulus

4) Proof resilience

A beam of length 5 m and uniform rectangular section is simply supported
at its ends. It carries u.d.l. of 9 KN/m run over its entire span. Calculate the
width and depth of the beam if permissible bending stress is 7 N/mm? and
central deflection 1 cm. E=1*10* N/mm?

Derive the expression for maximum shear stress in rectangular section is
equal to 1.5 times average shear stress.

Calculate the safe compressive load on a hollow C.I. column of external
diameter 150mm and internal diameter 100 mm and length 10m with one
end fixed and other hinged.

Using Euler’s formula with F.O.S =5 & E = 95 GPa.
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S.E. (Part — 1) (New/Old) (CBCS) Examination Nov/Dec-2019
Mechanical Engineering
APPLIED THERMODYNAMICS
Day & Date: Tuesday, 10-12-2019 Max. Marks: 70

Time: 10:00 AM To 01:00 PM

Instructions: 1) Use of Steam tables and Mollier diagram is allowed.

2) Use of Scientific calculator is allowed.

3) Q. No. 1 is compulsory. It should be solved in first 30 minutes.
4) Assume suitable data If required and state it clearly.

5) Neat diagrams must be drawn wherever necessary.

MCQ/Objective Type Questions

Duration: 30 Minutes Marks: 14
Q.1 Choose the correct alternative from the options and rewrite the sentence. 14

1)

2)

3)

4)

5)

6)

7

8)

Kelvin-Planks Law deals with .
a) conversion of work b) conversion of heat
c) conversion of mass d) conversion of heat into work

The value of latent heat at a critical point for water-steam phase
transformation is

a) 0 b) 1

c) EitherOorl d) None of these
Coefficient of performance for heat pump may have value
a) Slightly more than 0 b) Equaltol

c) Greaterthan1 d) None of these
Reversible adiabatic process has .

a) ds=0 b) ds>0

c) ds<O d) ds=dh

A device used to increase the temperature of saturated steam without
raising its pressure, is called .

a) fusible plug b) stop valve

C) superheater d) economizer

Carnot cycle comprises of .

a) two isentropic processes and two constant volume processes
b) two isentropic processes and two isothermal processes

c) two isothermal processes and two cont. pressure processes
d) none of the above

The steam is superheated in boiler at

a) Isothermal process b) Isobaric process
c) Isochoric process d) None of these
Effect of friction in nozzle dryness fraction of steam.
a) increases b) decreases

c) nochange d) none of the above
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9) The r