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S.E. (E & TC) (Part – I) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS – III

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

            N.B. : 1) Q. No. 1 is compulsory. 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) Attempt any three questions from each Section.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.

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

1. Choose the correct answer : (14×1=14)
1) The particular integral of (D + 2)2y = e–2x is __________

a)
2

e x2−
b) x2

2

e
4
x − c) x2

2

e
2
x −− d) x2

2

e
2
x −

2) The complete solution of (D2 + 1)y = 0, where 
dt
d

D =  is __________

a) t
21 e)tcc(y += b) tsinctcoscy 21 +=

c) xsincxcoscy 21 += d) t
2

t
1 ececy += −

3) Which of the following is true ?

a) )}s({Lt)}s({L 11 φ=φ′ −− b) )}s({L
t
1

)}s({L 11 φ=φ′ −−

c) )}s({Lt)}s({L 11 φ−=φ′ −− d) )}s({L
t
1

)}s({L 11 φ−=φ′ −−

4) =
⎭
⎬
⎫

⎩
⎨
⎧−

s

1
L 1 ____________

a)
t

1

π b)
t
π

c) π
t

d) π
t

5) If u(t – a) is displaced unit step function, then L{u(t – a)} is equals to ______

a) ase− b)
s

eas

c)
s

e as−
d) eas

P.T.O.

P
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6)
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧
∫
t

0

dttcosL  is equals to ___________

a)
1s

s
2 +

b)
1s

1
2 +

c)
1s

s
2 −

d) )1s(s

1
2 +

7) The solution of partial differential equation 1qp =+  is __________

a) ( ) cya1axz
2

+++= b) ( ) cya1axz +−+=

c) ( ) cbyxb1z ++−= d) ( ) cya1axz
2

+−+=

8) A vector function V  is called irrotational if _________

a) div V  = 0  b) grad V  = 0 c) curl V  = 0 d) 0V2 =∇

9) If 333 zyx ++=φ , then gradφ  at (1, 1, 1) is ________

a) 3i + j + k b) 3(i + j + k) c) 3(i – j – k) d) 3i + j+ 3k

10) If z{f(k)} = F(z) then z{krf(k)} = ____________

a) )z(F
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛

b) )k(f
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛

c) )z(F
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛− d) None of these

11) If 
⎩
⎨
⎧

<
≥

=
0K,0

0k,1
)K(U  then Z{U(K)}= ___________

a)
1z

z
− b)

1z
1
− c)

1z
1

−
−

d)
1z

z
−

−

12) The infinite Fourier sine transform of f(x) is given by

a) ∫
∞

∞−π
sxdxsin)x(f

2 b) ∫
∞

0

sxdxcos)x(f

c) ∫
∞

π 0

sxdxsin)x(f
2 d) ∫

∞π

0

sxdxsin)x(f
2

13) If )(FC λ  is the Fourier cosine transform of f(x), then f(x) is given by

a) λλλ
π ∫

∞

∞−

dxcos)(F
2

C b) λλλ
π ∫

∞

0
C dxcos)(F

2
1

c) xdxcos)(F
2

0
C∫

∞
λλ

π
d) None of these

14) In half range cosine series for f(x) = (x – 1)2, 1x0 ≤≤ , the constant term is ______

a)
3
1

b)
3
1− c) 0 d) 1

______________
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 S.E. (E & TC) (Part – I) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS – III

Day and Date : Thursday, 4-5-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

N.B. : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.

SECTION – I

2. Attempt the following :

a) Solve : (D2 + 4)y = cos2(x). 3

b) Solve : (D2 – 2D + 1)y = ex(x + sin2x). 3

c) Solve : x
2

e1

2
y)1D(

+
=− . 4

OR
c) The differential equation for electrical charge q of a circuit consists of an

inductance L, a condenser of capacitance C, a resistance R with electromotive
force of 100 volts is

100q
C
1

dt
dq

R
dt

qd
L

2

2

=++

If L = 2 henrys, C = 0.05 farads, R = 4 ohms and initially the charge q and

current i are zero, then find the charge q at any time t. 4

3. Solve any three from the following : 9

a) p(1 + q) = qz

b) yp2 – x2q = x2y

c) p2 + q2 = z2(x + y)

d) y4zp + zx4q = xy4.
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4. Attempt the following :

a) Find 
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧
∫ −
t

0

t4 dt)t2sin(teL . 3

b) Find 
⎭
⎬
⎫

⎩
⎨
⎧

t
)t2(sin

L
2

. 3

c) Express the following function in terms of unit step function and hence, find

the Laplace transform 
2tt

2t0t)t(f
2 >=

<<=
. 3

5. Attempt the following :

a) Find 
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

)9s()4s(

10s
L

2
1 . 3

b) Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛ −−−

3
2s

tanL 11 . 3

c) Using Laplace transform, solve the following linear differential equation with
the given conditions :

0)0(y,0)0(ywith

t18y9y

=′=
=+′′

. 3

SECTION – II

6. a) Obtain half-range sine series for f(x) = eax in (0, π ). 4

b) Find the Fourier expansion of 
2
x

2)x(f
2

−=  in 2x0 ≤≤ . 5

OR

b) Find the Fourier expansion of f(x) = x + x2 when π≤≤π− x . 5
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7. Attempt any three of the following : 9

a) Find the angle between the surface x2 + y2 + z2 –xy = 1 and x2y + y2z + z = 1
at (1, 1, 0).

b) Show that j)yxy(i)xyx(F 2222 +++=  is irrotational and find the scalar

potential.

c) Prove that r
r

2
r
r

3

−=⎟
⎠
⎞⎜

⎝
⎛ ⋅∇∇ .

d) A particle moves on the curve x = 2t2, y = t2 – 4t, z = 3t – 5. Find the
components of velocity and acceleration at t = 1 in the direction of i – 3j + 2k.

8. a) Find the inverse z-transform of

4
1

|z|
5
1

,

5
1

z
4
1

z

z
)z(F

2

<<

⎥⎦
⎤

⎢⎣
⎡ −⎥⎦

⎤
⎢⎣
⎡ −

=
. 4

b) Find the z-transform and its ROC of 0k,
!k

5
)k(f

k

≥= . 3

c) Find z-transform of k3k + k5k , 0k ≥ . 3

9. a) Find Fourier cosine transform of x3x2 e4e −− + . 3

b) Find the Fourier transform of |x|ae)x(f −= . 3

c) Find the Fourier sine transform of f(x) if 3

⎪⎩

⎪
⎨
⎧

>
≤≤
<<

=
bx0

bxa,x

ax0,0

)x(f .

_____________________
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S.E. (E & TC) (Part – I) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS – III

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

            N.B. : 1) Q. No. 1 is compulsory. 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) Attempt any three questions from each Section.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.

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

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

1) A vector function V  is called irrotational if _________

a) div V  = 0  b) grad V  = 0 c) curl V  = 0 d) 0V2 =∇

2) If 333 zyx ++=φ , then gradφ  at (1, 1, 1) is ________

a) 3i + j + k b) 3(i + j + k) c) 3(i – j – k) d) 3i + j+ 3k

3) If z{f(k)} = F(z) then z{krf(k)} = ____________

a) )z(F
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛

b) )k(f
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛

c) )z(F
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛− d) None of these

4) If 
⎩
⎨
⎧

<
≥

=
0K,0

0k,1
)K(U  then Z{U(K)}= ___________

a)
1z

z
− b)

1z
1
− c)

1z
1

−
−

d)
1z

z
−

−

5) The infinite Fourier sine transform of f(x) is given by

a) ∫
∞

∞−π
sxdxsin)x(f

2 b) ∫
∞

0

sxdxcos)x(f

c) ∫
∞

π 0

sxdxsin)x(f
2 d) ∫

∞π

0

sxdxsin)x(f
2

P.T.O.

Q
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6) If )(FC λ  is the Fourier cosine transform of f(x), then f(x) is given by

a) λλλ
π ∫

∞

∞−

dxcos)(F
2

C b) λλλ
π ∫

∞

0
C dxcos)(F

2
1

c) xdxcos)(F
2

0
C∫

∞
λλ

π
d) None of these

7) In half range cosine series for f(x) = (x – 1)2, 1x0 ≤≤ , the constant term is ______

a)
3
1

b)
3
1− c) 0 d)  1

8) The particular integral of (D + 2)2y = e–2x is __________

a)
2

e x2−
b) x2

2

e
4
x − c) x2

2

e
2
x −− d) x2

2

e
2
x −

9) The complete solution of (D2 + 1)y = 0, where 
dt
d

D =  is __________

a) t
21 e)tcc(y += b) tsinctcoscy 21 +=

c) xsincxcoscy 21 += d) t
2

t
1 ececy += −

10) Which of the following is true ?

a) )}s({Lt)}s({L 11 φ=φ′ −− b) )}s({L
t
1

)}s({L 11 φ=φ′ −−

c) )}s({Lt)}s({L 11 φ−=φ′ −− d) )}s({L
t
1

)}s({L 11 φ−=φ′ −−

11) =
⎭
⎬
⎫

⎩
⎨
⎧−

s

1
L 1 ____________

a)
t

1

π b)
t
π

c) π
t

d) π
t

12) If u(t – a) is displaced unit step function, then L{u(t – a)} is equals to ______

a) ase− b)
s

eas

c)
s

e as−
d) eas

13)
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧
∫
t

0

dttcosL  is equals to ___________

a)
1s

s
2 +

b)
1s

1
2 +

c)
1s

s
2 −

d) )1s(s
1
2 +

14) The solution of partial differential equation 1qp =+  is __________

a) ( ) cya1axz
2

+++= b) ( ) cya1axz +−+=
c) ( ) cbyxb1z ++−= d) ( ) cya1axz

2
+−+=

______________
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ENGINEERING MATHEMATICS – III

Day and Date : Thursday, 4-5-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

            N.B. : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.

SECTION – I

2. Attempt the following :

a) Solve : (D2 + 4)y = cos2(x). 3

b) Solve : (D2 – 2D + 1)y = ex(x + sin2x). 3

c) Solve : x
2

e1

2
y)1D(

+
=− . 4

OR
c) The differential equation for electrical charge q of a circuit consists of an

inductance L, a condenser of capacitance C, a resistance R with electromotive
force of 100 volts is

100q
C
1

dt
dq

R
dt

qd
L

2

2

=++

If L = 2 henrys, C = 0.05 farads, R = 4 ohms and initially the charge q and

current i are zero, then find the charge q at any time t. 4

3. Solve any three from the following : 9

a) p(1 + q) = qz

b) yp2 – x2q = x2y

c) p2 + q2 = z2(x + y)

d) y4zp + zx4q = xy4.
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4. Attempt the following :

a) Find 
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧
∫ −
t

0

t4 dt)t2sin(teL . 3

b) Find 
⎭
⎬
⎫

⎩
⎨
⎧

t
)t2(sin

L
2

. 3

c) Express the following function in terms of unit step function and hence, find

the Laplace transform 
2tt

2t0t)t(f
2 >=

<<=
. 3

5. Attempt the following :

a) Find 
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

)9s()4s(

10s
L

2
1 . 3

b) Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛ −−−

3
2s

tanL 11 . 3

c) Using Laplace transform, solve the following linear differential equation with
the given conditions :

0)0(y,0)0(ywith

t18y9y

=′=
=+′′

. 3

SECTION – II

6. a) Obtain half-range sine series for f(x) = eax in (0, π ). 4

b) Find the Fourier expansion of 
2
x

2)x(f
2

−=  in 2x0 ≤≤ . 5

OR

b) Find the Fourier expansion of f(x) = x + x2 when π≤≤π− x . 5
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7. Attempt any three of the following : 9

a) Find the angle between the surface x2 + y2 + z2 –xy = 1 and x2y + y2z + z = 1
at (1, 1, 0).

b) Show that j)yxy(i)xyx(F 2222 +++=  is irrotational and find the scalar

potential.

c) Prove that r
r

2
r
r

3

−=⎟
⎠
⎞⎜

⎝
⎛ ⋅∇∇ .

d) A particle moves on the curve x = 2t2, y = t2 – 4t, z = 3t – 5. Find the
components of velocity and acceleration at t = 1 in the direction of i – 3j + 2k.

8. a) Find the inverse z-transform of

4
1

|z|
5
1

,

5
1

z
4
1

z

z
)z(F

2

<<

⎥⎦
⎤

⎢⎣
⎡ −⎥⎦

⎤
⎢⎣
⎡ −

=
. 4

b) Find the z-transform and its ROC of 0k,
!k

5
)k(f

k

≥= . 3

c) Find z-transform of k3k + k5k , 0k ≥ . 3

9. a) Find Fourier cosine transform of x3x2 e4e −− + . 3

b) Find the Fourier transform of |x|ae)x(f −= . 3

c) Find the Fourier sine transform of f(x) if 3

⎪⎩

⎪
⎨
⎧

>
≤≤
<<

=
bx0

bxa,x

ax0,0

)x(f .

_____________________
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S.E. (E & TC) (Part – I) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS – III

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

            N.B. : 1) Q. No. 1 is compulsory. 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) Attempt any three questions from each Section.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.

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

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

1) If u(t – a) is displaced unit step function, then L{u(t – a)} is equals to ______

a) ase− b)
s

eas

c)
s

e as−
d) eas

2)
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧
∫
t

0

dttcosL  is equals to ___________

a)
1s

s
2 +

b)
1s

1
2 +

c)
1s

s
2 −

d) )1s(s

1
2 +

3) The solution of partial differential equation 1qp =+  is __________

a) ( ) cya1axz
2

+++= b) ( ) cya1axz +−+=

c) ( ) cbyxb1z ++−= d) ( ) cya1axz
2

+−+=

4) A vector function V  is called irrotational if _________

a) div V  = 0  b) grad V  = 0 c) curl V  = 0 d) 0V2 =∇

5) If 333 zyx ++=φ , then gradφ  at (1, 1, 1) is ________

a) 3i + j + k b) 3(i + j + k) c) 3(i – j – k) d) 3i + j+ 3k

6) If z{f(k)} = F(z) then z{krf(k)} = ____________

a) )z(F
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛

b) )k(f
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛

c) )z(F
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛ − d) None of these

P.T.O.

R
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7) If 
⎩
⎨
⎧

<
≥

=
0K,0

0k,1
)K(U  then Z{U(K)}= ___________

a)
1z

z
− b)

1z
1
− c)

1z
1

−
−

d)
1z

z
−

−

8) The infinite Fourier sine transform of f(x) is given by

a) ∫
∞

∞−π
sxdxsin)x(f

2 b) ∫
∞

0

sxdxcos)x(f

c) ∫
∞

π 0

sxdxsin)x(f
2 d) ∫

∞π

0

sxdxsin)x(f
2

9) If )(FC λ  is the Fourier cosine transform of f(x), then f(x) is given by

a) λλλ
π ∫

∞

∞−

dxcos)(F
2

C b) λλλ
π ∫

∞

0
C dxcos)(F

2
1

c) xdxcos)(F
2

0
C∫

∞

λλ
π

d) None of these

10) In half range cosine series for f(x) = (x – 1)2, 1x0 ≤≤ , the constant term is ______

a)
3
1

b)
3
1− c) 0 d) 1

11) The particular integral of (D + 2)2y = e–2x is __________

a)
2

e x2−
b) x2

2

e
4
x − c) x2

2

e
2
x −− d) x2

2

e
2
x −

12) The complete solution of (D2 + 1)y = 0, where 
dt
d

D =  is __________

a) t
21 e)tcc(y += b) tsinctcoscy 21 +=

c) xsincxcoscy 21 += d) t
2

t
1 ececy += −

13) Which of the following is true ?

a) )}s({Lt)}s({L 11 φ=φ′ −− b) )}s({L
t
1

)}s({L 11 φ=φ′ −−

c) )}s({Lt)}s({L 11 φ−=φ′ −− d) )}s({L
t
1

)}s({L 11 φ−=φ′ −−

14) =
⎭
⎬
⎫

⎩
⎨
⎧−

s

1
L 1 ____________

a)
t

1

π b)
t
π

c) π
t

d) π
t

______________
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          N.B. : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.

SECTION – I

2. Attempt the following :

a) Solve : (D2 + 4)y = cos2(x). 3

b) Solve : (D2 – 2D + 1)y = ex(x + sin2x). 3

c) Solve : x
2

e1

2
y)1D(

+
=− . 4

OR
c) The differential equation for electrical charge q of a circuit consists of an

inductance L, a condenser of capacitance C, a resistance R with electromotive
force of 100 volts is

100q
C
1

dt
dq

R
dt

qd
L

2

2

=++

If L = 2 henrys, C = 0.05 farads, R = 4 ohms and initially the charge q and

current i are zero, then find the charge q at any time t. 4

3. Solve any three from the following : 9

a) p(1 + q) = qz

b) yp2 – x2q = x2y

c) p2 + q2 = z2(x + y)

d) y4zp + zx4q = xy4.
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4. Attempt the following :

a) Find 
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧
∫ −
t

0

t4 dt)t2sin(teL . 3

b) Find 
⎭
⎬
⎫

⎩
⎨
⎧

t
)t2(sin

L
2

. 3

c) Express the following function in terms of unit step function and hence, find

the Laplace transform 
2tt

2t0t)t(f
2 >=

<<=
. 3

5. Attempt the following :

a) Find 
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

)9s()4s(

10s
L

2
1 . 3

b) Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛ −−−

3
2s

tanL 11 . 3

c) Using Laplace transform, solve the following linear differential equation with
the given conditions :

0)0(y,0)0(ywith

t18y9y

=′=
=+′′

. 3

SECTION – II

6. a) Obtain half-range sine series for f(x) = eax in (0, π ). 4

b) Find the Fourier expansion of 
2
x

2)x(f
2

−=  in 2x0 ≤≤ . 5

OR

b) Find the Fourier expansion of f(x) = x + x2 when π≤≤π− x . 5
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7. Attempt any three of the following : 9

a) Find the angle between the surface x2 + y2 + z2 –xy = 1 and x2y + y2z + z = 1
at (1, 1, 0).

b) Show that j)yxy(i)xyx(F 2222 +++=  is irrotational and find the scalar

potential.

c) Prove that r
r

2
r
r

3

−=⎟
⎠
⎞⎜

⎝
⎛ ⋅∇∇ .

d) A particle moves on the curve x = 2t2, y = t2 – 4t, z = 3t – 5. Find the
components of velocity and acceleration at t = 1 in the direction of i – 3j + 2k.

8. a) Find the inverse z-transform of

4
1

|z|
5
1

,

5
1

z
4
1

z

z
)z(F

2

<<

⎥⎦
⎤

⎢⎣
⎡ −⎥⎦

⎤
⎢⎣
⎡ −

=
. 4

b) Find the z-transform and its ROC of 0k,
!k

5
)k(f

k

≥= . 3

c) Find z-transform of k3k + k5k , 0k ≥ . 3

9. a) Find Fourier cosine transform of x3x2 e4e −− + . 3

b) Find the Fourier transform of |x|ae)x(f −= . 3

c) Find the Fourier sine transform of f(x) if 3

⎪⎩

⎪
⎨
⎧

>
≤≤
<<

=
bx0

bxa,x

ax0,0

)x(f .

_____________________
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S.E. (E & TC) (Part – I) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS – III

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

            N.B. : 1) Q. No. 1 is compulsory. 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) Attempt any three questions from each Section.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed.

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

1. Choose the correct answer : (14×1=14)
1) If z{f(k)} = F(z) then z{krf(k)} = ____________

a) )z(F
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛

b) )k(f
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛

c) )z(F
dz
d

z
r

⎟
⎠
⎞⎜

⎝
⎛ − d) None of these

2) If 
⎩
⎨
⎧

<
≥

=
0K,0

0k,1
)K(U  then Z{U(K)}= ___________

a)
1z

z
− b)

1z
1
− c)

1z
1

−
−

d)
1z

z
−

−

3) The infinite Fourier sine transform of f(x) is given by

a) ∫
∞

∞−π
sxdxsin)x(f

2 b) ∫
∞

0

sxdxcos)x(f

c) ∫
∞

π 0

sxdxsin)x(f
2 d) ∫

∞π

0

sxdxsin)x(f
2

4) If )(FC λ  is the Fourier cosine transform of f(x), then f(x) is given by

a) λλλ
π ∫

∞

∞−

dxcos)(F
2

C b) λλλ
π ∫

∞

0
C dxcos)(F

2
1

c) xdxcos)(F
2

0
C∫

∞

λλ
π

d) None of these

5) In half range cosine series for f(x) = (x – 1)2, 1x0 ≤≤ , the constant term is ______

a)
3
1

b)
3
1− c) 0 d) 1

P.T.O.

S
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6) The particular integral of (D + 2)2y = e–2x is __________

a)
2

e x2−
b) x2

2

e
4
x − c) x2

2

e
2
x −− d) x2

2

e
2
x −

7) The complete solution of (D2 + 1)y = 0, where 
dt
d

D =  is __________

a) t
21 e)tcc(y += b) tsinctcoscy 21 +=

c) xsincxcoscy 21 += d) t
2

t
1 ececy += −

8) Which of the following is true ?

a) )}s({Lt)}s({L 11 φ=φ′ −− b) )}s({L
t
1

)}s({L 11 φ=φ′ −−

c) )}s({Lt)}s({L 11 φ−=φ′ −− d) )}s({L
t
1

)}s({L 11 φ−=φ′ −−

9) =
⎭
⎬
⎫

⎩
⎨
⎧−

s

1
L 1 ____________

a)
t

1

π b)
t
π

c) π
t

d) π
t

10) If u(t – a) is displaced unit step function, then L{u(t – a)} is equals to ______

a) ase− b)
s

eas

c)
s

e as−
d) eas

11)
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧
∫
t

0

dttcosL  is equals to ___________

a)
1s

s
2 +

b)
1s

1
2 +

c)
1s

s
2 −

d) )1s(s

1
2 +

12) The solution of partial differential equation 1qp =+  is __________

a) ( ) cya1axz
2

+++= b) ( ) cya1axz +−+=

c) ( ) cbyxb1z ++−= d) ( ) cya1axz
2

+−+=

13) A vector function V  is called irrotational if _________

a) div V  = 0  b) grad V  = 0 c) curl V  = 0 d) 0V2 =∇

14) If 333 zyx ++=φ , then gradφ  at (1, 1, 1) is ________

a) 3i + j + k b) 3(i + j + k) c) 3(i – j – k) d) 3i + j+ 3k
______________
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 S.E. (E & TC) (Part – I) (CGPA) Examination, 2017
ENGINEERING MATHEMATICS – III

Day and Date : Thursday, 4-5-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

            N.B. : 1) Attempt any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.

SECTION – I

2. Attempt the following :

a) Solve : (D2 + 4)y = cos2(x). 3

b) Solve : (D2 – 2D + 1)y = ex(x + sin2x). 3

c) Solve : x
2

e1

2
y)1D(

+
=− . 4

OR
c) The differential equation for electrical charge q of a circuit consists of an

inductance L, a condenser of capacitance C, a resistance R with electromotive
force of 100 volts is

100q
C
1

dt
dq

R
dt

qd
L

2

2

=++

If L = 2 henrys, C = 0.05 farads, R = 4 ohms and initially the charge q and

current i are zero, then find the charge q at any time t. 4

3. Solve any three from the following : 9

a) p(1 + q) = qz

b) yp2 – x2q = x2y

c) p2 + q2 = z2(x + y)

d) y4zp + zx4q = xy4.
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4. Attempt the following :

a) Find 
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧
∫ −
t

0

t4 dt)t2sin(teL . 3

b) Find 
⎭
⎬
⎫

⎩
⎨
⎧

t
)t2(sin

L
2

. 3

c) Express the following function in terms of unit step function and hence, find

the Laplace transform 
2tt

2t0t)t(f
2 >=

<<=
. 3

5. Attempt the following :

a) Find 
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

)9s()4s(

10s
L

2
1 . 3

b) Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛ −−−

3
2s

tanL 11 . 3

c) Using Laplace transform, solve the following linear differential equation with
the given conditions :

0)0(y,0)0(ywith

t18y9y

=′=
=+′′

. 3

SECTION – II

6. a) Obtain half-range sine series for f(x) = eax in (0, π ). 4

b) Find the Fourier expansion of 
2
x

2)x(f
2

−=  in 2x0 ≤≤ . 5

OR

b) Find the Fourier expansion of f(x) = x + x2 when π≤≤π− x . 5



Set S

7. Attempt any three of the following : 9

a) Find the angle between the surface x2 + y2 + z2 –xy = 1 and x2y + y2z + z = 1
at (1, 1, 0).

b) Show that j)yxy(i)xyx(F 2222 +++=  is irrotational and find the scalar

potential.

c) Prove that r
r

2
r
r

3

−=⎟
⎠
⎞⎜

⎝
⎛ ⋅∇∇ .

d) A particle moves on the curve x = 2t2, y = t2 – 4t, z = 3t – 5. Find the
components of velocity and acceleration at t = 1 in the direction of i – 3j + 2k.

8. a) Find the inverse z-transform of

4
1

|z|
5
1

,

5
1

z
4
1

z

z
)z(F

2

<<

⎥⎦
⎤

⎢⎣
⎡ −⎥⎦

⎤
⎢⎣
⎡ −

=
. 4

b) Find the z-transform and its ROC of 0k,
!k

5
)k(f

k

≥= . 3

c) Find z-transform of k3k + k5k , 0k ≥ . 3

9. a) Find Fourier cosine transform of x3x2 e4e −− + . 3

b) Find the Fourier transform of |x|ae)x(f −= . 3

c) Find the Fourier sine transform of f(x) if 3

⎪⎩

⎪
⎨
⎧

>
≤≤
<<

=
bx0

bxa,x

ax0,0

)x(f .

_____________________
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Seat
No. Set P

 S.E. (Part – I) (Electronics and Telecommunication Engineering) (CGPA)
Examination, 2017

DIGITAL TECHNIQUES

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

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data whenever necessary.
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) In a 4 variable K-map, the function contains all minterms then the minimal
expression is ____________
A) A B) 1 C) 0 D) Don’t care

2) IC 7483 work as ____________
A) Comparator B) Adder C) Decoder D) Shift Register

3) Gray Code is ___________
A) None Weighted code B) Cyclic code
C) Reflected code D) All the above

4) While converting the SR flip flop in to D flip flop, the SR inputs are ________
A) S = D, DR = B) DR,DS == C) DRS == D) DRS ==

5) Looping a pair of 2 adjacent is in a K-map eliminates __________
number of variables.
A) 1 B) 2 C) n D) n-1

P.T.O.
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6) The dynamic hazard problem occurs in __________
A) Combinational circuit only
B) Sequential circuits only
C) Both Sequential and Combinational circuit
D) None of above

7) The given minterm is A.B.C, its Maxterm equivalent binary representation is
A) 101 B) 110 C) 111 D) 000

8) The Memory which is programmed at the time of its manufacturing is
A) ROM B) RAM C) PROM D) EPROM

9) A mod-12 and a mod-10 counter are cascaded. Determine the output
frequency if the input clock frequency is 60 MHz.
A) 500 kHz B) 1500 kHz C) 6 MHz D) 5 MHz

10) The next state of D flip flop is
A) Compliment of input B) Independent of input
C) Same as input D) None

11) What is shift register that will accept a parallel input, or bidirectional serial
load and internal shift features, called ?
A) Tri-state B) Universal C) End around D) Conversion

12) A Mealy system produces a 1 output if input has been consecutively one
three times. The number of flip flops required are
A) 4 B) 3 C) 2 D) 1

13) The Maximum possible number of states in a clocked sequential circuit
having 6 flip flop are
A) 64 B) 16 C) 8 D) 32

14) A PLA can be used
A) To realize a sequential logic B) To realize a combinational logic
C) As a memory D) None of these

______________
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Seat
No.

S.E. (Part – I) (Electronics and Telecommunication Engineering) (CGPA)
Examination, 2017

DIGITAL TECHNIQUES

Day and Date : Monday, 8-5-2017         Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicates full marks.
3) Assume suitable data whenever necessary.

SECTION – I

2. Solve any four : 14
1) Implement CMOS3-input NAND and NOR gate.
2) Explain flip-flop as 1 bit latch.
3) Explain Static hazards.
4) Explain IC 74181 in short.
5) Write a short note on Gray Code.

3. Solve any two : 14

1) Explain the characteristics of TTL logic family with typical values.

2) Explain clocked SR flip-flop with preset and clear. Also give the excitation
table and characteristics equation.

3) Implement the following function using single 4 : 1 multiplexer
F (PQRS) = mΣ (0, 1, 3, 4, 7, 10, 12, 14).

SECTION – II

4. Solve any four : 14

1) Write note on Mealy machine.

2) Design MOD 6 ripple counter.

3) Draw and explain Bidirectional shift register.

4) Draw and explain 4 bit up/down counter.

5) Explain sequence generator in detail.
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5. Attempt any two : 14

1) Implement the combinational logic functions by using 3×4×2 PLA.
F1 (A, B, C) = mΣ (3, 5, 6, 7), F2 (A, B, C) = mΣ (0, 2, 4, 7).

2) Explain universal shift register using IC7495.

3) Explain the state diagram, state assignment, state reduction and
implementation using flip-flop by suitable example.

_____________________
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 S.E. (Part – I) (Electronics and Telecommunication Engineering)
(CGPA) Examination, 2017

DIGITAL TECHNIQUES

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

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data whenever necessary.
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 Memory which is programmed at the time of its manufacturing is
A) ROM B) RAM C) PROM D) EPROM

2) A mod-12 and a mod-10 counter are cascaded. Determine the output
frequency if the input clock frequency is 60 MHz.
A) 500 kHz B) 1500 kHz C) 6 MHz D) 5 MHz

3) The next state of D flip flop is
A) Compliment of input B) Independent of input
C) Same as input D) None

4) What is shift register that will accept a parallel input, or bidirectional serial
load and internal shift features, called ?
A) Tri-state B) Universal C) End around D) Conversion

5) A Mealy system produces a 1 output if input has been consecutively one
three times. The number of flip flops required are
A) 4 B) 3 C) 2 D) 1

P.T.O.
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6) The Maximum possible number of states in a clocked sequential circuit
having 6 flip flop are
A) 64 B) 16 C) 8 D) 32

7) A PLA can be used
A) To realize a sequential logic B) To realize a combinational logic
C) As a memory D) None of these

8) In a 4 variable K-map, the function contains all minterms then the minimal
expression is ____________
A) A B) 1 C) 0 D) Don’t care

9) IC 7483 work as ____________
A) Comparator B) Adder C) Decoder D) Shift Register

10) Gray Code is ___________
A) None Weighted code B) Cyclic code
C) Reflected code D) All the above

11) While converting the SR flip flop in to D flip flop, the SR inputs are ________
A) S = D, DR = B) DR,DS == C) DRS == D) DRS ==

12) Looping a pair of 2 adjacent is in a K-map eliminates __________ number
of variables.
A) 1 B) 2 C) n D) n-1

13) The dynamic hazard problem occurs in __________
A) Combinational circuit only
B) Sequential circuits only
C) Both Sequential and Combinational circuit
D) None of above

14) The given minterm is A.B.C, its Maxterm equivalent binary representation is
A) 101 B) 110 C) 111 D) 000

______________
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Seat
No.

S.E. (Part – I) (Electronics and Telecommunication Engineering) (CGPA)
Examination, 2017

DIGITAL TECHNIQUES

Day and Date : Monday, 8-5-2017         Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicates full marks.
3) Assume suitable data whenever necessary.

SECTION – I

2. Solve any four : 14
1) Implement CMOS3-input NAND and NOR gate.
2) Explain flip-flop as 1 bit latch.
3) Explain Static hazards.
4) Explain IC 74181 in short.
5) Write a short note on Gray Code.

3. Solve any two : 14

1) Explain the characteristics of TTL logic family with typical values.

2) Explain clocked SR flip-flop with preset and clear. Also give the excitation
table and characteristics equation.

3) Implement the following function using single 4 : 1 multiplexer
F (PQRS) = mΣ (0, 1, 3, 4, 7, 10, 12, 14).

SECTION – II

4. Solve any four : 14

1) Write note on Mealy machine.

2) Design MOD 6 ripple counter.

3) Draw and explain Bidirectional shift register.

4) Draw and explain 4 bit up/down counter.

5) Explain sequence generator in detail.



Set Q

SLR-VB – 165 -4- �������	
�

5. Attempt any two : 14

1) Implement the combinational logic functions by using 3×4×2 PLA.
F1 (A, B, C) = mΣ (3, 5, 6, 7), F2 (A, B, C) = mΣ (0, 2, 4, 7).

2) Explain universal shift register using IC7495.

3) Explain the state diagram, state assignment, state reduction and
implementation using flip-flop by suitable example.

_____________________
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(CGPA) Examination, 2017

DIGITAL TECHNIQUES

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

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data whenever necessary.
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) Looping a pair of 2 adjacent is in a K-map eliminates __________ number
of variables.
A) 1 B) 2 C) n D) n-1

2) The dynamic hazard problem occurs in __________
A) Combinational circuit only
B) Sequential circuits only
C) Both Sequential and Combinational circuit
D) None of above

3) The given minterm is A.B.C, its Maxterm equivalent binary representation is
A) 101 B) 110 C) 111 D) 000

4) The Memory which is programmed at the time of its manufacturing is
A) ROM B) RAM C) PROM D) EPROM

5) A mod-12 and a mod-10 counter are cascaded. Determine the output
frequency if the input clock frequency is 60 MHz.
A) 500 kHz B) 1500 kHz C) 6 MHz D) 5 MHz

P.T.O.
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6) The next state of D flip flop is
A) Compliment of input B) Independent of input
C) Same as input D) None

7) What is shift register that will accept a parallel input, or bidirectional serial
load and internal shift features, called ?
A) Tri-state B) Universal C) End around D) Conversion

8) A Mealy system produces a 1 output if input has been consecutively one
three times. The number of flip flops required are
A) 4 B) 3 C) 2 D) 1

9) The Maximum possible number of states in a clocked sequential circuit
having 6 flip flop are
A) 64 B) 16 C) 8 D) 32

10) A PLA can be used
A) To realize a sequential logic B) To realize a combinational logic
C) As a memory D) None of these

11) In a 4 variable K-map, the function contains all minterms then the minimal
expression is ____________
A) A B) 1 C) 0 D) Don’t care

12) IC 7483 work as ____________
A) Comparator B) Adder C) Decoder D) Shift Register

13) Gray Code is ___________
A) None Weighted code B) Cyclic code
C) Reflected code D) All the above

14) While converting the SR flip flop in to D flip flop, the SR inputs are ________
A) S = D, DR = B) DR,DS == C) DRS == D) DRS ==

______________
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No.

S.E. (Part – I) (Electronics and Telecommunication Engineering) (CGPA)
Examination, 2017

DIGITAL TECHNIQUES

Day and Date : Monday, 8-5-2017         Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicates full marks.
3) Assume suitable data whenever necessary.

SECTION – I

2. Solve any four : 14
1) Implement CMOS3-input NAND and NOR gate.
2) Explain flip-flop as 1 bit latch.
3) Explain Static hazards.
4) Explain IC 74181 in short.
5) Write a short note on Gray Code.

3. Solve any two : 14

1) Explain the characteristics of TTL logic family with typical values.

2) Explain clocked SR flip-flop with preset and clear. Also give the excitation
table and characteristics equation.

3) Implement the following function using single 4 : 1 multiplexer
F (PQRS) = mΣ (0, 1, 3, 4, 7, 10, 12, 14).

SECTION – II

4. Solve any four : 14

1) Write note on Mealy machine.

2) Design MOD 6 ripple counter.

3) Draw and explain Bidirectional shift register.

4) Draw and explain 4 bit up/down counter.

5) Explain sequence generator in detail.
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5. Attempt any two : 14

1) Implement the combinational logic functions by using 3×4×2 PLA.
F1 (A, B, C) = mΣ (3, 5, 6, 7), F2 (A, B, C) = mΣ (0, 2, 4, 7).

2) Explain universal shift register using IC7495.

3) Explain the state diagram, state assignment, state reduction and
implementation using flip-flop by suitable example.

_____________________
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No. Set S

 S.E. (Part – I) (Electronics and Telecommunication Engineering)
(CGPA) Examination, 2017

DIGITAL TECHNIQUES

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

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data whenever necessary.
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 next state of D flip flop is
A) Compliment of input B) Independent of input
C) Same as input D) None

2) What is shift register that will accept a parallel input, or bidirectional serial
load and internal shift features, called ?
A) Tri-state B) Universal C) End around D) Conversion

3) A Mealy system produces a 1 output if input has been consecutively one
three times. The number of flip flops required are
A) 4 B) 3 C) 2 D) 1

4) The Maximum possible number of states in a clocked sequential circuit
having 6 flip flop are
A) 64 B) 16 C) 8 D) 32

5) A PLA can be used
A) To realize a sequential logic B) To realize a combinational logic
C) As a memory D) None of these

P.T.O.
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6) In a 4 variable K-map, the function contains all minterms then the minimal
expression is ____________
A) A B) 1 C) 0 D) Don’t care

7) IC 7483 work as ____________
A) Comparator B) Adder C) Decoder D) Shift Register

8) Gray Code is ___________
A) None Weighted code B) Cyclic code
C) Reflected code D) All the above

9) While converting the SR flip flop in to D flip flop, the SR inputs are ________
A) S = D, DR = B) DR,DS == C) DRS == D) DRS ==

10) Looping a pair of 2 adjacent is in a K-map eliminates __________ number
of variables.
A) 1 B) 2 C) n D) n-1

11) The dynamic hazard problem occurs in __________
A) Combinational circuit only
B) Sequential circuits only
C) Both Sequential and Combinational circuit
D) None of above

12) The given minterm is A.B.C, its Maxterm equivalent binary representation is
A) 101 B) 110 C) 111 D) 000

13) The Memory which is programmed at the time of its manufacturing is
A) ROM B) RAM C) PROM D) EPROM

14) A mod-12 and a mod-10 counter are cascaded. Determine the output
frequency if the input clock frequency is 60 MHz.
A) 500 kHz B) 1500 kHz C) 6 MHz D) 5 MHz

______________
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Seat
No.

S.E. (Part – I) (Electronics and Telecommunication Engineering) (CGPA)
Examination, 2017

DIGITAL TECHNIQUES

Day and Date : Monday, 8-5-2017         Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicates full marks.
3) Assume suitable data whenever necessary.

SECTION – I

2. Solve any four : 14
1) Implement CMOS3-input NAND and NOR gate.
2) Explain flip-flop as 1 bit latch.
3) Explain Static hazards.
4) Explain IC 74181 in short.
5) Write a short note on Gray Code.

3. Solve any two : 14

1) Explain the characteristics of TTL logic family with typical values.

2) Explain clocked SR flip-flop with preset and clear. Also give the excitation
table and characteristics equation.

3) Implement the following function using single 4 : 1 multiplexer
F (PQRS) = mΣ (0, 1, 3, 4, 7, 10, 12, 14).

SECTION – II

4. Solve any four : 14

1) Write note on Mealy machine.

2) Design MOD 6 ripple counter.

3) Draw and explain Bidirectional shift register.

4) Draw and explain 4 bit up/down counter.

5) Explain sequence generator in detail.
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5. Attempt any two : 14

1) Implement the combinational logic functions by using 3×4×2 PLA.
F1 (A, B, C) = mΣ (3, 5, 6, 7), F2 (A, B, C) = mΣ (0, 2, 4, 7).

2) Explain universal shift register using IC7495.

3) Explain the state diagram, state assignment, state reduction and
implementation using flip-flop by suitable example.

_____________________
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Seat
No.

S.E. (E & TC) (Part – II) (CGPA) Examination, 2017
ANALOG COMMUNICATION

Day and Date : Thursday, 18-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Good selectivity usually means __________ bandwidth.

a) Wide b) Narrow

c) None of these d) Independent of BW

2) A receiver that uses a mixer to convert the received signal at a lower frequency
is called as __________ receiver.

a) Super heterodyne b) TRF

c) Ratio d) Armstrong

3) The total sideband power in AM is ____________

a) m2/2 b) (1 + m2/2)

c) (1 + m2/4) Pc d) (m2/2) Pc

4) Over modulation occurs when

a) Vm > Vc b) Vm < Vc
c) Vm = Vc d) Vm is 50% to that of Vc

5) The modulation index at detector is usually __________ than the modulation
index at transmitter.

a) Greater b) Less c) Equal d) None of these
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6) The equivalent noise temperature Teq of communication system varies
a) Linearly with To b) Linearly with To2

c) Linearly with 1/To d) Linearly with 1/To2

7) The M. I. of an AM wave is 50%. If carrier and one of the sideband is
suppressed then the percentage power saving is ____________
a) 66.66% b) 83.33% c) 50% d) 94.44%

8) The bandwidth in frequency modulation can be calculated as
a) 2(δ +fm) b) 2(mf+1) fm c) 2nfm d) All of these

9) Armstrong FM transmitter performs frequency multiplication in stages
a) To increase the overall S/N ratio
b) To reduce BW
c) To find the desired value of carrier
d) For convenience frequency as well as frequency deviation

10) To boost high frequencies __________ circuit is used.
a) Amplifier b) De-emphasis
c) Pre-emphasis d) Filters

11) The antenna that radiates the signal in one direction is called
a) Multidirectional b) Unidirectional
c) Omnidirectional d) Bidirectional

12) Which is not the unit of traffic measurement in telephony ?
a) Erlang b) CCM c) CS d) CM

13) Radio horizon lie __________ the optical horizon.
a) Same b) Before c) Beyond d) None of these

14) A telephone is __________ system.
a) Simplex b) Half duplex c) Full duplex d) None of these

_____________________
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S.E. (E & TC) (Part – II) (CGPA) Examination, 2017
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Day and Date : Thursday, 18-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Attempt any three : (3×5=15)

a) Explain the need of modulation in detail.

b) The antenna current of an AM transmitter is 8 A when only the carrier is sent,

but it increases to 8.93 A when the carrier is modulated by a single sine

wave. Find the percentage of modulation. Determine the antenna current if

depth of modulation changes to 0.8.

c) Derive the equation of Power in AM.

d) Write a note on filter method of SSB generation.

e) Calculate the noise voltage at the input of a TV amplifier using a device that

has a 200Ω  equivalent noise resistance and a 300Ω  input resistor. The

bandwidth of the amplifier is 6 MHz and the temperature is 17 degree

centigrade.

3. a) An audio frequency signal 10 sin (2 π  × 500t) is use to amplitude modulate

a carrier of 50 sin (2 π  × 105t). Calculate Modulation Index, Side Band

Frequency, Amplitude of each sideband and bandwidth required. 5

b) Attempt any one of the following : (1×8=8)

i) Derive an expression of noise figure.

ii) Briefly explain the characteristics of radio receiver.
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SECTION – II

4. Attempt any three : (3×5=15)

a) Write a short note on Tropospheric Scatter Propagation.

b) Describe the tones used in automatic exchange.

c) Define :

i) Beam width

ii) Directive gain

iii) Front to back ratio

iv) Efficiency.

d) Write a short note on sky wave propagation.

e) Write a short note on emphasis network.

5. a) In case of Space Wave Propagation, show the maximum distance between
transmitter and receiver is 4(√hT + √hR), where hT is height of transmitter and
hR is height of receiver, with the help of radio horizon. 5

b) Attempt any one : (1×8=8)

i) With the circuit diagram and phasor diagram, explain the working of Foster
Seelay Discriminator.

ii) In an FM system, when the audio frequency is 500 Hz and modulating
voltage is 2.5 V, the deviation produced is 5 kHz. If the modulating voltage
is now raised to 7.5 V. Calculate new value of frequency deviation
produced. If the AF voltage is now increased to 10 V while the modulating
frequency is dropped to 250 Hz, what is the frequency deviation. Also
calculate M.I. in each case.
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carries one mark.

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) The bandwidth in frequency modulation can be calculated as
a) 2(δ +fm) b) 2(mf+1) fm c) 2nfm d) All of these

2) Armstrong FM transmitter performs frequency multiplication in stages
a) To increase the overall S/N ratio
b) To reduce BW
c) To find the desired value of carrier
d) For convenience frequency as well as frequency deviation

3) To boost high frequencies __________ circuit is used.
a) Amplifier b) De-emphasis
c) Pre-emphasis d) Filters

4) The antenna that radiates the signal in one direction is called
a) Multidirectional b) Unidirectional
c) Omnidirectional d) Bidirectional

5) Which is not the unit of traffic measurement in telephony ?
a) Erlang b) CCM c) CS d) CM

6) Radio horizon lie __________ the optical horizon.
a) Same b) Before c) Beyond d) None of these
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7) A telephone is __________ system.
a) Simplex b) Half duplex c) Full duplex d) None of these

8) Good selectivity usually means __________ bandwidth.

a) Wide b) Narrow

c) None of these d) Independent of BW

9) A receiver that uses a mixer to convert the received signal at a lower frequency
is called as __________ receiver.

a) Super heterodyne b) TRF

c) Ratio d) Armstrong

10) The total sideband power in AM is ____________

a) m2/2 b) (1 + m2/2)

c) (1 + m2/4) Pc d) (m2/2) Pc

11) Over modulation occurs when

a) Vm > Vc b) Vm < Vc
c) Vm = Vc d) Vm is 50% to that of Vc

12) The modulation index at detector is usually __________ than the modulation
index at transmitter.

a) Greater b) Less c) Equal d) None of these

13) The equivalent noise temperature Teq of communication system varies
a) Linearly with To b) Linearly with To2

c) Linearly with 1/To d) Linearly with 1/To2

14) The M. I. of an AM wave is 50%. If carrier and one of the sideband is
suppressed then the percentage power saving is ____________
a) 66.66% b) 83.33% c) 50% d) 94.44%
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SECTION – I

2. Attempt any three : (3×5=15)

a) Explain the need of modulation in detail.

b) The antenna current of an AM transmitter is 8 A when only the carrier is sent,

but it increases to 8.93 A when the carrier is modulated by a single sine

wave. Find the percentage of modulation. Determine the antenna current if

depth of modulation changes to 0.8.

c) Derive the equation of Power in AM.

d) Write a note on filter method of SSB generation.

e) Calculate the noise voltage at the input of a TV amplifier using a device that

has a 200Ω  equivalent noise resistance and a 300Ω  input resistor. The

bandwidth of the amplifier is 6 MHz and the temperature is 17 degree

centigrade.

3. a) An audio frequency signal 10 sin (2 π  × 500t) is use to amplitude modulate

a carrier of 50 sin (2 π  × 105t). Calculate Modulation Index, Side Band

Frequency, Amplitude of each sideband and bandwidth required. 5

b) Attempt any one of the following : (1×8=8)

i) Derive an expression of noise figure.

ii) Briefly explain the characteristics of radio receiver.
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SECTION – II

4. Attempt any three : (3×5=15)

a) Write a short note on Tropospheric Scatter Propagation.

b) Describe the tones used in automatic exchange.

c) Define :

i) Beam width

ii) Directive gain

iii) Front to back ratio

iv) Efficiency.

d) Write a short note on sky wave propagation.

e) Write a short note on emphasis network.

5. a) In case of Space Wave Propagation, show the maximum distance between
transmitter and receiver is 4(√hT + √hR), where hT is height of transmitter and
hR is height of receiver, with the help of radio horizon. 5

b) Attempt any one : (1×8=8)

i) With the circuit diagram and phasor diagram, explain the working of Foster
Seelay Discriminator.

ii) In an FM system, when the audio frequency is 500 Hz and modulating
voltage is 2.5 V, the deviation produced is 5 kHz. If the modulating voltage
is now raised to 7.5 V. Calculate new value of frequency deviation
produced. If the AF voltage is now increased to 10 V while the modulating
frequency is dropped to 250 Hz, what is the frequency deviation. Also
calculate M.I. in each case.
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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 : 14

1) The modulation index at detector is usually __________ than the modulation
index at transmitter.

a) Greater b) Less c) Equal d) None of these

2) The equivalent noise temperature Teq of communication system varies
a) Linearly with To b) Linearly with To2

c) Linearly with 1/To d) Linearly with 1/To2

3) The M. I. of an AM wave is 50%. If carrier and one of the sideband is
suppressed then the percentage power saving is ____________
a) 66.66% b) 83.33% c) 50% d) 94.44%

4) The bandwidth in frequency modulation can be calculated as
a) 2(δ +fm) b) 2(mf+1) fm c) 2nfm d) All of these

5) Armstrong FM transmitter performs frequency multiplication in stages
a) To increase the overall S/N ratio
b) To reduce BW
c) To find the desired value of carrier
d) For convenience frequency as well as frequency deviation
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6) To boost high frequencies __________ circuit is used.
a) Amplifier b) De-emphasis
c) Pre-emphasis d) Filters

7) The antenna that radiates the signal in one direction is called
a) Multidirectional b) Unidirectional
c) Omnidirectional d) Bidirectional

8) Which is not the unit of traffic measurement in telephony ?
a) Erlang b) CCM c) CS d) CM

9) Radio horizon lie __________ the optical horizon.
a) Same b) Before c) Beyond d) None of these

10) A telephone is __________ system.
a) Simplex b) Half duplex c) Full duplex d) None of these

11) Good selectivity usually means __________ bandwidth.

a) Wide b) Narrow

c) None of these d) Independent of BW

12) A receiver that uses a mixer to convert the received signal at a lower frequency
is called as __________ receiver.

a) Super heterodyne b) TRF

c) Ratio d) Armstrong

13) The total sideband power in AM is ____________

a) m2/2 b) (1 + m2/2)

c) (1 + m2/4) Pc d) (m2/2) Pc

14) Over modulation occurs when

a) Vm > Vc b) Vm < Vc
c) Vm = Vc d) Vm is 50% to that of Vc

_____________________
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SECTION – I

2. Attempt any three : (3×5=15)

a) Explain the need of modulation in detail.

b) The antenna current of an AM transmitter is 8 A when only the carrier is sent,

but it increases to 8.93 A when the carrier is modulated by a single sine

wave. Find the percentage of modulation. Determine the antenna current if

depth of modulation changes to 0.8.

c) Derive the equation of Power in AM.

d) Write a note on filter method of SSB generation.

e) Calculate the noise voltage at the input of a TV amplifier using a device that

has a 200Ω  equivalent noise resistance and a 300Ω  input resistor. The

bandwidth of the amplifier is 6 MHz and the temperature is 17 degree

centigrade.

3. a) An audio frequency signal 10 sin (2 π  × 500t) is use to amplitude modulate

a carrier of 50 sin (2 π  × 105t). Calculate Modulation Index, Side Band

Frequency, Amplitude of each sideband and bandwidth required. 5

b) Attempt any one of the following : (1×8=8)

i) Derive an expression of noise figure.

ii) Briefly explain the characteristics of radio receiver.
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SECTION – II

4. Attempt any three : (3×5=15)

a) Write a short note on Tropospheric Scatter Propagation.

b) Describe the tones used in automatic exchange.

c) Define :

i) Beam width

ii) Directive gain

iii) Front to back ratio

iv) Efficiency.

d) Write a short note on sky wave propagation.

e) Write a short note on emphasis network.

5. a) In case of Space Wave Propagation, show the maximum distance between
transmitter and receiver is 4(√hT + √hR), where hT is height of transmitter and
hR is height of receiver, with the help of radio horizon. 5

b) Attempt any one : (1×8=8)

i) With the circuit diagram and phasor diagram, explain the working of Foster
Seelay Discriminator.

ii) In an FM system, when the audio frequency is 500 Hz and modulating
voltage is 2.5 V, the deviation produced is 5 kHz. If the modulating voltage
is now raised to 7.5 V. Calculate new value of frequency deviation
produced. If the AF voltage is now increased to 10 V while the modulating
frequency is dropped to 250 Hz, what is the frequency deviation. Also
calculate M.I. in each case.
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MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) To boost high frequencies __________ circuit is used.
a) Amplifier b) De-emphasis
c) Pre-emphasis d) Filters

2) The antenna that radiates the signal in one direction is called
a) Multidirectional b) Unidirectional
c) Omnidirectional d) Bidirectional

3) Which is not the unit of traffic measurement in telephony ?
a) Erlang b) CCM c) CS d) CM

4) Radio horizon lie __________ the optical horizon.
a) Same b) Before c) Beyond d) None of these

5) A telephone is __________ system.
a) Simplex b) Half duplex
c) Full duplex d) None of these

6) Good selectivity usually means __________ bandwidth.

a) Wide b) Narrow

c) None of these d) Independent of BW
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7) A receiver that uses a mixer to convert the received signal at a lower frequency
is called as __________ receiver.

a) Super heterodyne b) TRF

c) Ratio d) Armstrong

8) The total sideband power in AM is ____________

a) m2/2 b) (1 + m2/2)

c) (1 + m2/4) Pc d) (m2/2) Pc

9) Over modulation occurs when

a) Vm > Vc b) Vm < Vc
c) Vm = Vc d) Vm is 50% to that of Vc

10) The modulation index at detector is usually __________ than the modulation
index at transmitter.

a) Greater b) Less c) Equal d) None of these

11) The equivalent noise temperature Teq of communication system varies
a) Linearly with To b) Linearly with To2

c) Linearly with 1/To d) Linearly with 1/To2

12) The M. I. of an AM wave is 50%. If carrier and one of the sideband is
suppressed then the percentage power saving is ____________
a) 66.66% b) 83.33% c) 50% d) 94.44%

13) The bandwidth in frequency modulation can be calculated as
a) 2(δ +fm) b) 2(mf+1) fm c) 2nfm d) All of these

14) Armstrong FM transmitter performs frequency multiplication in stages
a) To increase the overall S/N ratio
b) To reduce BW
c) To find the desired value of carrier
d) For convenience frequency as well as frequency deviation
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SECTION – I

2. Attempt any three : (3×5=15)

a) Explain the need of modulation in detail.

b) The antenna current of an AM transmitter is 8 A when only the carrier is sent,

but it increases to 8.93 A when the carrier is modulated by a single sine

wave. Find the percentage of modulation. Determine the antenna current if

depth of modulation changes to 0.8.

c) Derive the equation of Power in AM.

d) Write a note on filter method of SSB generation.

e) Calculate the noise voltage at the input of a TV amplifier using a device that

has a 200Ω  equivalent noise resistance and a 300Ω  input resistor. The

bandwidth of the amplifier is 6 MHz and the temperature is 17 degree

centigrade.

3. a) An audio frequency signal 10 sin (2 π  × 500t) is use to amplitude modulate

a carrier of 50 sin (2 π  × 105t). Calculate Modulation Index, Side Band

Frequency, Amplitude of each sideband and bandwidth required. 5

b) Attempt any one of the following : (1×8=8)

i) Derive an expression of noise figure.

ii) Briefly explain the characteristics of radio receiver.

Set S
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SECTION – II

4. Attempt any three : (3×5=15)

a) Write a short note on Tropospheric Scatter Propagation.

b) Describe the tones used in automatic exchange.

c) Define :

i) Beam width

ii) Directive gain

iii) Front to back ratio

iv) Efficiency.

d) Write a short note on sky wave propagation.

e) Write a short note on emphasis network.

5. a) In case of Space Wave Propagation, show the maximum distance between
transmitter and receiver is 4(√hT + √hR), where hT is height of transmitter and
hR is height of receiver, with the help of radio horizon. 5

b) Attempt any one : (1×8=8)

i) With the circuit diagram and phasor diagram, explain the working of Foster
Seelay Discriminator.

ii) In an FM system, when the audio frequency is 500 Hz and modulating
voltage is 2.5 V, the deviation produced is 5 kHz. If the modulating voltage
is now raised to 7.5 V. Calculate new value of frequency deviation
produced. If the AF voltage is now increased to 10 V while the modulating
frequency is dropped to 250 Hz, what is the frequency deviation. Also
calculate M.I. in each case.

_____________________
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 S.E. (E&TC) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEM

Day and Date : Saturday, 20-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) 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 :

1) In force-voltage analogy, velocity is analogous to
a) current b) charge c) inductance d) capacitance

2) Type 2 system has __________ at the origin.
a) No pole b) No zero c) Simple pole d) two poles

3) The impulse response of a LTI system is a unit step function, then the
corresponding transfer function is

a)
1
s

b) 2

1
s

c) 1 d) s

4) The equation s4 + 8s3 + 18s2 + 16s + 5 = 0 has _________ roots in the right
half of s-plane.
a) one b) zero c) two d) three

5) Given a unity feedback control system with K
G(s)

s(s 4)
=

+
, the value of K

for a damping ratio of 0.5 is
a) 1 b) 16 c) 32 d) 64

6) If for control system, the Laplace transform of error e(t) is given as 
)10s(s
)3s(8

+
+

,

then the steady state error would be
a) 3.6 b) 1.8 c) 3.2 d) 2.4

P.T.O.
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7) The characteristic equation of the following closed-loop system is

a) s2 + 11s + 10 = 0 b) s2 + 11s + 130 = 0
c) s2 + 10s + 120 = 0 d) s2 + 10s + 12 = 0

8) In root locus the system having transfer function K
G(s)

s(s 1) (s 2) (s 3)
=

+ + +
,

the number of asymptotates are ___________
a) 1 b) 2 c) 3 d) 4

9) Time required for the response to reach 50% of steady state value for Ist

time is called ________
a) risetime b) satelling time c) peak time d) delay time

10) The band width in frequency domain analysis of II order system is given by

a) 2 2 4
b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

b)
1
22 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

c)
1
22 2 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

d)
1
22 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦
11) Rise time for IInd order system is _________

a)
d

π − ϕ
ω

b)
dω

π − ϕ c)
nω

π − ϕ d)
nω
φ−π

12) Using lag compensator the system becomes __________
a) More sensitive b) More stable c) Faster d) More bandwidth

13) In Bode plot, If pcgc ω<ω  then the system is ____________

a) stable b) unstable
c) marginally stable d) can’t say

14) When damping factor 1=δ , the system is __________
a) over damped b) critically damped
c) under damped d) none of these

______________
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Seat
No.

  S.E. (E&TC) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEM

Day and Date : Saturday, 20-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever necessary.
2) Figures to the right indicate full marks.

SECTION – I

2. Solve any four : (4×4=16)

a) State and explain Mason’s gain formula.

b) Define :

i) Stability

ii) Absolute stability

iii) Relative stability

iv) Conditional stability.

c) Explain with neat diagram aircraft landing system.

d) Explain the working principle of stepper Motor.

e) Explain different types of control systems.

3. a) Find C(s)/R(s) of the block diagram shown below : 6

C (s)

H1

G1 G2

H2

R(s)
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b) Solve any one : 6
i) The open loop transfer function of a feedback control system is given by

2

K
G(s) H(s)

s(s 4) (s 2s 2)
=

+ + +
Find the range of the values of K for stable system.

ii) Find the transfer function of the following signal flow graph using Mason’s
gain formula.

SECTION – II

4. Solve any four : (4×4=16)

a) Define the terms :
I) Gain Margin II) Phase margin

III) Transient response IV) Steady state response
b) Write a detail note on time domain analysis and frequency domain analysis

and co-relation between them.
c) Determine position, velocity and acceleration constant for unity feedback

control system whose open loop transfer function is 
)s21)(s15.01(

50
)s(G

++
= .

d) What are type of a system ? Explain type ‘0’, type ‘1’ system.
e) Explain how centroid and breakaway points are calculated in root locus.

5. Solve any two : (6×2=12)

a) Sketch the root locus for K
G(s)

(s 3)(s 4)
=

+ +
.

b) What is Bodeplot ? Explain the steps to sketch Bode plot.

c) Write a detail note on compensator, its need and types of compensator.

_____________________

H2
_– H1

G3

G4G1
G2I I
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 S.E. (E&TC) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEM

Day and Date : Saturday, 20-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) 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 :

1) In root locus the system having transfer function K
G(s)

s(s 1) (s 2) (s 3)
=

+ + +
,

the number of asymptotates are ___________
a) 1 b) 2 c) 3 d) 4

2) Time required for the response to reach 50% of steady state value for Ist time
is called ________
a) risetime b) satelling time c) peak time d) delay time

3) The band width in frequency domain analysis of II order system is given by

a) 2 2 4
b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

b)
1
22 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

c)
1
22 2 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

d)
1
22 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦
4) Rise time for IInd order system is _________

a)
d

π − ϕ
ω

b)
dω

π − ϕ c)
nω

π − ϕ d)
nω
φ−π

P.T.O.
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5) Using lag compensator the system becomes __________
a) More sensitive b) More stable c) Faster d) More bandwidth

6) In Bode plot, If pcgc ω<ω  then the system is ____________

a) stable b) unstable
c) marginally stable d) can’t say

7) When damping factor 1=δ , the system is __________
a) over damped b) critically damped
c) under damped d) none of these

8) In force-voltage analogy, velocity is analogous to
a) current b) charge c) inductance d) capacitance

9) Type 2 system has __________ at the origin.
a) No pole b) No zero c) Simple pole d) two poles

10) The impulse response of a LTI system is a unit step function, then the
corresponding transfer function is

a)
1
s

b) 2

1
s

c) 1 d) s

11) The equation s4 + 8s3 + 18s2 + 16s + 5 = 0 has _________ roots in the right
half of s-plane.
a) one b) zero c) two d) three

12) Given a unity feedback control system with K
G(s)

s(s 4)
=

+
, the value of K

for a damping ratio of 0.5 is
a) 1 b) 16 c) 32 d) 64

13) If for control system, the Laplace transform of error e(t) is given as 
)10s(s
)3s(8

+
+

,

then the steady state error would be
a) 3.6 b) 1.8 c) 3.2 d) 2.4

14) The characteristic equation of the following closed-loop system is

a) s2 + 11s + 10 = 0 b) s2 + 11s + 130 = 0
c) s2 + 10s + 120 = 0 d) s2 + 10s + 12 = 0

______________
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Seat
No.

  S.E. (E&TC) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEM

Day and Date : Saturday, 20-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever necessary.
2) Figures to the right indicate full marks.

SECTION – I

2. Solve any four : (4×4=16)

a) State and explain Mason’s gain formula.

b) Define :

i) Stability

ii) Absolute stability

iii) Relative stability

iv) Conditional stability.

c) Explain with neat diagram aircraft landing system.

d) Explain the working principle of stepper Motor.

e) Explain different types of control systems.

3. a) Find C(s)/R(s) of the block diagram shown below : 6

C (s)

H1

G1 G2

H2

R(s)
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b) Solve any one : 6
i) The open loop transfer function of a feedback control system is given by

2

K
G(s) H(s)

s(s 4) (s 2s 2)
=

+ + +
Find the range of the values of K for stable system.

ii) Find the transfer function of the following signal flow graph using Mason’s
gain formula.

SECTION – II

4. Solve any four : (4×4=16)

a) Define the terms :
I) Gain Margin II) Phase margin

III) Transient response IV) Steady state response
b) Write a detail note on time domain analysis and frequency domain analysis

and co-relation between them.
c) Determine position, velocity and acceleration constant for unity feedback

control system whose open loop transfer function is 
)s21)(s15.01(

50
)s(G

++
= .

d) What are type of a system ? Explain type ‘0’, type ‘1’ system.
e) Explain how centroid and breakaway points are calculated in root locus.

5. Solve any two : (6×2=12)

a) Sketch the root locus for K
G(s)

(s 3)(s 4)
=

+ +
.

b) What is Bodeplot ? Explain the steps to sketch Bode plot.

c) Write a detail note on compensator, its need and types of compensator.

_____________________

H2
_– H1

G3

G4G1
G2I I
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 S.E. (E&TC) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEM

Day and Date : Saturday, 20-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) 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 :

1) Given a unity feedback control system with K
G(s)

s(s 4)
=

+
, the value of K

for a damping ratio of 0.5 is
a) 1 b) 16 c) 32 d) 64

2) If for control system, the Laplace transform of error e(t) is given as 
)10s(s
)3s(8

+
+

,

then the steady state error would be
a) 3.6 b) 1.8 c) 3.2 d) 2.4

3) The characteristic equation of the following closed-loop system is

a) s2 + 11s + 10 = 0 b) s2 + 11s + 130 = 0
c) s2 + 10s + 120 = 0 d) s2 + 10s + 12 = 0

4) In root locus the system having transfer function K
G(s)

s(s 1) (s 2) (s 3)
=

+ + +
,

the number of asymptotates are ___________
a) 1 b) 2 c) 3 d) 4

P.T.O.
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5) Time required for the response to reach 50% of steady state value for Ist time
is called ________
a) risetime b) satelling time c) peak time d) delay time

6) The band width in frequency domain analysis of II order system is given by

a) 2 2 4
b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

b)
1
22 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

c)
1
22 2 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

d)
1
22 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦
7) Rise time for IInd order system is _________

a)
d

π − ϕ
ω

b)
dω

π − ϕ c)
nω

π − ϕ d)
nω
φ−π

8) Using lag compensator the system becomes __________
a) More sensitive b) More stable c) Faster d) More bandwidth

9) In Bode plot, If pcgc ω<ω  then the system is ____________

a) stable b) unstable
c) marginally stable d) can’t say

10) When damping factor 1=δ , the system is __________
a) over damped b) critically damped
c) under damped d) none of these

11) In force-voltage analogy, velocity is analogous to
a) current b) charge c) inductance d) capacitance

12) Type 2 system has __________ at the origin.
a) No pole b) No zero c) Simple pole d) two poles

13) The impulse response of a LTI system is a unit step function, then the
corresponding transfer function is

a)
1
s

b) 2

1
s

c) 1 d) s

14) The equation s4 + 8s3 + 18s2 + 16s + 5 = 0 has _________ roots in the right
half of s-plane.
a) one b) zero c) two d) three

______________
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Seat
No.

  S.E. (E&TC) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEM

Day and Date : Saturday, 20-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever necessary.
2) Figures to the right indicate full marks.

SECTION – I

2. Solve any four : (4×4=16)

a) State and explain Mason’s gain formula.

b) Define :

i) Stability

ii) Absolute stability

iii) Relative stability

iv) Conditional stability.

c) Explain with neat diagram aircraft landing system.

d) Explain the working principle of stepper Motor.

e) Explain different types of control systems.

3. a) Find C(s)/R(s) of the block diagram shown below : 6

C (s)

H1

G1 G2

H2

R(s)
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b) Solve any one : 6
i) The open loop transfer function of a feedback control system is given by

2

K
G(s) H(s)

s(s 4) (s 2s 2)
=

+ + +
Find the range of the values of K for stable system.

ii) Find the transfer function of the following signal flow graph using Mason’s
gain formula.

SECTION – II

4. Solve any four : (4×4=16)

a) Define the terms :
I) Gain Margin II) Phase margin

III) Transient response IV) Steady state response
b) Write a detail note on time domain analysis and frequency domain analysis

and co-relation between them.
c) Determine position, velocity and acceleration constant for unity feedback

control system whose open loop transfer function is 
)s21)(s15.01(

50
)s(G

++
= .

d) What are type of a system ? Explain type ‘0’, type ‘1’ system.
e) Explain how centroid and breakaway points are calculated in root locus.

5. Solve any two : (6×2=12)

a) Sketch the root locus for K
G(s)

(s 3)(s 4)
=

+ +
.

b) What is Bodeplot ? Explain the steps to sketch Bode plot.

c) Write a detail note on compensator, its need and types of compensator.

_____________________

H2
_– H1

G3

G4G1
G2I I
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 S.E. (E&TC) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEM

Day and Date : Saturday, 20-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) 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 :

1) The band width in frequency domain analysis of II order system is given by

a) 2 2 4
b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

b)
1
22 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

c)
1
22 2 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦

d)
1
22 2 4

b n 1 2 2 4 4⎡ ⎤ω = ω − δ + − δ + δ⎣ ⎦
2) Rise time for IInd order system is _________

a)
d

π − ϕ
ω

b)
dω

π − ϕ c)
nω

π − ϕ d)
nω
φ−π

3) Using lag compensator the system becomes __________
a) More sensitive b) More stable c) Faster d) More bandwidth

4) In Bode plot, If pcgc ω<ω  then the system is ____________

a) stable b) unstable
c) marginally stable d) can’t say

5) When damping factor 1=δ , the system is __________
a) over damped b) critically damped
c) under damped d) none of these

P.T.O.
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6) In force-voltage analogy, velocity is analogous to
a) current b) charge c) inductance d) capacitance

7) Type 2 system has __________ at the origin.
a) No pole b) No zero c) Simple pole d) two poles

8) The impulse response of a LTI system is a unit step function, then the
corresponding transfer function is

a)
1
s

b) 2

1
s

c) 1 d) s

9) The equation s4 + 8s3 + 18s2 + 16s + 5 = 0 has _________ roots in the right
half of s-plane.
a) one b) zero c) two d) three

10) Given a unity feedback control system with K
G(s)

s(s 4)
=

+
, the value of K

for a damping ratio of 0.5 is
a) 1 b) 16 c) 32 d) 64

11) If for control system, the Laplace transform of error e(t) is given as 
)10s(s
)3s(8

+
+

,

then the steady state error would be
a) 3.6 b) 1.8 c) 3.2 d) 2.4

12) The characteristic equation of the following closed-loop system is

a) s2 + 11s + 10 = 0 b) s2 + 11s + 130 = 0
c) s2 + 10s + 120 = 0 d) s2 + 10s + 12 = 0

13) In root locus the system having transfer function K
G(s)

s(s 1) (s 2) (s 3)
=

+ + +
,

the number of asymptotates are ___________
a) 1 b) 2 c) 3 d) 4

14) Time required for the response to reach 50% of steady state value for Ist time
is called ________
a) risetime b) satelling time c) peak time d) delay time

______________



Set S

�������	
� -3- SLR-VB – 169

Seat
No.

  S.E. (E&TC) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEM

Day and Date : Saturday, 20-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever necessary.
2) Figures to the right indicate full marks.

SECTION – I

2. Solve any four : (4×4=16)

a) State and explain Mason’s gain formula.

b) Define :

i) Stability

ii) Absolute stability

iii) Relative stability

iv) Conditional stability.

c) Explain with neat diagram aircraft landing system.

d) Explain the working principle of stepper Motor.

e) Explain different types of control systems.

3. a) Find C(s)/R(s) of the block diagram shown below : 6

C (s)

H1

G1 G2

H2

R(s)
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b) Solve any one : 6
i) The open loop transfer function of a feedback control system is given by

2

K
G(s) H(s)

s(s 4) (s 2s 2)
=

+ + +
Find the range of the values of K for stable system.

ii) Find the transfer function of the following signal flow graph using Mason’s
gain formula.

SECTION – II

4. Solve any four : (4×4=16)

a) Define the terms :
I) Gain Margin II) Phase margin

III) Transient response IV) Steady state response
b) Write a detail note on time domain analysis and frequency domain analysis

and co-relation between them.
c) Determine position, velocity and acceleration constant for unity feedback

control system whose open loop transfer function is 
)s21)(s15.01(

50
)s(G

++
= .

d) What are type of a system ? Explain type ‘0’, type ‘1’ system.
e) Explain how centroid and breakaway points are calculated in root locus.

5. Solve any two : (6×2=12)

a) Sketch the root locus for K
G(s)

(s 3)(s 4)
=

+ +
.

b) What is Bodeplot ? Explain the steps to sketch Bode plot.

c) Write a detail note on compensator, its need and types of compensator.

_____________________

H2
_– H1

G3

G4G1
G2I I
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Seat
No. Set P

S.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

SIGNALS AND SYSTEMS

Day and Date : Thursday, 25-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data, if necessary.
3) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

4) 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 correct alternatives : (14×1=14)

1) Which system is non-causal system ?
a) y (t) = x (t + 1) b) y (t) = x (t – 1)
c) y (t) = x (t) + c d) y (t) = x (t – 1) + c

2) Identify the non-periodic signal.
a) x (t) = cos2 (t) b) x (t) = cos 2 π t u (t)
c) x (t) = sin (2 π /3) t d) x (t) = sin2 (t)

3) Odd signal satisfies
a) x (–t) = x (t) b) x [–n] = –x [n]

c) x [n + 1] = ax [n] + b d) c
dt

)t(dx =

4) Which property is not true for convolution integral ?

a) ∫
∞

∞−

∞<ττ d|)(h| b) ∫
∞

∞−

>ττ 0d|)(h|

c) ∫
∞

∞−

<ττ 0d|)(h| d) ∫
∞

∞−

=ττ 1d|)(h|

P.T.O.
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5) The impulse response h [n] of the LTI system is

h [n] = u [n + 3] + u [n – 2] –2u [n – 7]
a) Stable but not causal b) Stable and causal
c) Causal but unstable d) Unstable and non-causal

6) Energy  signals are the signals with
a) 0 < E < ∞ , P = 0 b) 0  < E < ∞ , P = ∞
c) 0 < P < ∞ , P = ∞ d) 0 < P < ∞ , E = 0

7) Convolution of x (t + 5) with impulse function δ  (t – 7) is equal to
a) x (t – 12) b) x (t + 12) c) x ( t – 2) d) x ( t + 2)

8) If x (n) = u  (n) – u (n – 3) then ROC is
a) Entire Z plane
b) Entire Z plane, except z = 0
c) Entire Z plane, except z = ∞
d) Entire Z plane, except z = 0 and z = ∞

9) When the system has poles inside the unit circle in Z-domain
a) The system is stable and its impulse response is a decaying function
b) Time domain behavior will be exponentially rising signal
c) The system is unstable
d) The impulse response is marginally constant

10) A signal x (t) has a Fourier transform X (w). If x (t) is a real and odd function
of t, then X (w) is
a) A real and even function of w
b) An imaginary and odd function of w
c) An imaginary and even function of w
d) A real and odd function of w

11) The Fourier transform of F (at) is given by
a) f (at) ↔  a F (w) b) f (at) ↔  (2/a) F (w)
c) f (at) ↔  (1/a) F (w/a) d) None of these

12) Sampling a signal is equivalent to multiplying it with
a) A sync function b) A train of impulse
c) A train of sync functions d) A rectangular window

13) Z transform reduces to Fourier transform when it is evaluated on
a) A half circle b) Z circle
c) Unit circle d) Imaginary circle

14) If x (n) exists only for n ≤  0 then it is called as ____________ sequence.
a) Bilateral b) Unilateral c) Both a) and b) d) None

______________
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Seat
No.

S.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

SIGNALS AND SYSTEMS

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.

SECTION – I

2. Answer any three : (3×4=12)
1) Sketch the following signal :

y (t) = r ( t – 1) + u (t).
2) Find even and odd component of the following signal :

X (t) = cos (t) + sin (t) + cos (t) . sin (t).
3) Obtain direct form – I realization for the system described by differential

equation )t(x)t(y2
dt

)t(dy

dt

)t(yd
2

2

=−− .

4) Find the power of the signal x (t) = 10 cos 5t cos 10t.

3. Answer any two : (2×8=16)

1) Find the step response and also check the stability if the impulse response is
(–a)n u (n).

2) Determine the following system is :
a) Static/Dynamic
b) Linear/Non-linear
c) Causal/Non-causal
d) Time variant/Invariant

y (t) = even x (t).

3) Find the convolution and comment on causality

x (t) = e–at u (t) h (t) = e–bt u (t)
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SECTION – II

4. Attempt any three : (3×4=12)

1) Explain discrete time processing of continuous time signals in detail.

2) State and explain sampling theorem and Nyquist rate in detail.

3) Find Z transform with its ROC for (n) = 0.6n . u (n).

4) Obtain Fourier transform of (t) = e–at . u (t).

5. Attempt any two : (2×8=16)

1) Find the Fourier transform of x (t) = e–a/t/ where a > 0.

2) Determine the sequence x (n) associated with Z.T. given below using power

series method. 
1z3zz

zz
)z(X

23

2

−+−
+= ; Right sided sequence.

3) Find Fourier series coefficient using trigonometric Fourier series method for
the full wave rectified signal with fundamental frequency w0 = π .

_____________________
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S.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

SIGNALS AND SYSTEMS

Day and Date : Thursday, 25-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data, if necessary.
3) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

4) 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 correct alternatives : (14×1=14)

1) If x (n) = u  (n) – u (n – 3) then ROC is
a) Entire Z plane
b) Entire Z plane, except z = 0
c) Entire Z plane, except z = ∞
d) Entire Z plane, except z = 0 and z = ∞

2) When the system has poles inside the unit circle in Z-domain
a) The system is stable and its impulse response is a decaying function
b) Time domain behavior will be exponentially rising signal
c) The system is unstable
d) The impulse response is marginally constant

3) A signal x (t) has a Fourier transform X (w). If x (t) is a real and odd function
of t, then X (w) is
a) A real and even function of w
b) An imaginary and odd function of w
c) An imaginary and even function of w
d) A real and odd function of w

4) The Fourier transform of F (at) is given by
a) f (at) ↔  a F (w) b) f (at) ↔  (2/a) F (w)
c) f (at) ↔  (1/a) F (w/a) d) None of these

P.T.O.



Set Q

SLR-VB – 171 -2- �������	��

5) Sampling a signal is equivalent to multiplying it with
a) A sync function b) A train of impulse
c) A train of sync functions d) A rectangular window

6) Z transform reduces to Fourier transform when it is evaluated on
a) A half circle b) Z circle
c) Unit circle d) Imaginary circle

7) If x (n) exists only for n ≤  0 then it is called as ____________ sequence.
a) Bilateral b) Unilateral c) Both a) and b) d) None

8) Which system is non-causal system ?
a) y (t) = x (t + 1) b) y (t) = x (t – 1)
c) y (t) = x (t) + c d) y (t) = x (t – 1) + c

9) Identify the non-periodic signal.
a) x (t) = cos2 (t) b) x (t) = cos 2 π t u (t)
c) x (t) = sin (2 π /3) t d) x (t) = sin2 (t)

10) Odd signal satisfies
a) x (–t) = x (t) b) x [–n] = –x [n]

c) x [n + 1] = ax [n] + b d) c
dt

)t(dx =

11) Which property is not true for convolution integral ?

a) ∫
∞

∞−

∞<ττ d|)(h| b) ∫
∞

∞−

>ττ 0d|)(h|

c) ∫
∞

∞−

<ττ 0d|)(h| d) ∫
∞

∞−

=ττ 1d|)(h|

12) The impulse response h [n] of the LTI system is

h [n] = u [n + 3] + u [n – 2] –2u [n – 7]
a) Stable but not causal b) Stable and causal
c) Causal but unstable d) Unstable and non-causal

13) Energy  signals are the signals with
a) 0 < E < ∞ , P = 0 b) 0  < E < ∞ , P = ∞
c) 0 < P < ∞ , P = ∞ d) 0 < P < ∞ , E = 0

14) Convolution of x (t + 5) with impulse function δ  (t – 7) is equal to
a) x (t – 12) b) x (t + 12) c) x ( t – 2) d) x ( t + 2)

______________
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S.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

SIGNALS AND SYSTEMS

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.

SECTION – I

2. Answer any three : (3×4=12)
1) Sketch the following signal :

y (t) = r ( t – 1) + u (t).
2) Find even and odd component of the following signal :

X (t) = cos (t) + sin (t) + cos (t) . sin (t).
3) Obtain direct form – I realization for the system described by differential

equation )t(x)t(y2
dt

)t(dy

dt

)t(yd
2

2

=−− .

4) Find the power of the signal x (t) = 10 cos 5t cos 10t.

3. Answer any two : (2×8=16)

1) Find the step response and also check the stability if the impulse response is
(–a)n u (n).

2) Determine the following system is :
a) Static/Dynamic
b) Linear/Non-linear
c) Causal/Non-causal
d) Time variant/Invariant

y (t) = even x (t).

3) Find the convolution and comment on causality

x (t) = e–at u (t) h (t) = e–bt u (t)
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SECTION – II

4. Attempt any three : (3×4=12)

1) Explain discrete time processing of continuous time signals in detail.

2) State and explain sampling theorem and Nyquist rate in detail.

3) Find Z transform with its ROC for (n) = 0.6n . u (n).

4) Obtain Fourier transform of (t) = e–at . u (t).

5. Attempt any two : (2×8=16)

1) Find the Fourier transform of x (t) = e–a/t/ where a > 0.

2) Determine the sequence x (n) associated with Z.T. given below using power

series method. 
1z3zz

zz
)z(X

23

2

−+−
+= ; Right sided sequence.

3) Find Fourier series coefficient using trigonometric Fourier series method for
the full wave rectified signal with fundamental frequency w0 = π .

_____________________
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Day and Date : Thursday, 25-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data, if necessary.
3) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

4) 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 correct alternatives : (14×1=14)

1) The impulse response h [n] of the LTI system is

h [n] = u [n + 3] + u [n – 2] –2u [n – 7]
a) Stable but not causal b) Stable and causal
c) Causal but unstable d) Unstable and non-causal

2) Energy  signals are the signals with
a) 0 < E < ∞ , P = 0 b) 0  < E < ∞ , P = ∞
c) 0 < P < ∞ , P = ∞ d) 0 < P < ∞ , E = 0

3) Convolution of x (t + 5) with impulse function δ  (t – 7) is equal to
a) x (t – 12) b) x (t + 12) c) x ( t – 2) d) x ( t + 2)

4) If x (n) = u  (n) – u (n – 3) then ROC is
a) Entire Z plane
b) Entire Z plane, except z = 0
c) Entire Z plane, except z = ∞
d) Entire Z plane, except z = 0 and z = ∞

5) When the system has poles inside the unit circle in Z-domain
a) The system is stable and its impulse response is a decaying function
b) Time domain behavior will be exponentially rising signal
c) The system is unstable
d) The impulse response is marginally constant

P.T.O.
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6) A signal x (t) has a Fourier transform X (w). If x (t) is a real and odd function
of t, then X (w) is
a) A real and even function of w
b) An imaginary and odd function of w
c) An imaginary and even function of w
d) A real and odd function of w

7) The Fourier transform of F (at) is given by
a) f (at) ↔  a F (w) b) f (at) ↔  (2/a) F (w)
c) f (at) ↔  (1/a) F (w/a) d) None of these

8) Sampling a signal is equivalent to multiplying it with
a) A sync function b) A train of impulse
c) A train of sync functions d) A rectangular window

9) Z transform reduces to Fourier transform when it is evaluated on
a) A half circle b) Z circle
c) Unit circle d) Imaginary circle

10) If x (n) exists only for n ≤  0 then it is called as ____________ sequence.
a) Bilateral b) Unilateral c) Both a) and b) d) None

11) Which system is non-causal system ?
a) y (t) = x (t + 1) b) y (t) = x (t – 1)
c) y (t) = x (t) + c d) y (t) = x (t – 1) + c

12) Identify the non-periodic signal.
a) x (t) = cos2 (t) b) x (t) = cos 2 π t u (t)
c) x (t) = sin (2 π /3) t d) x (t) = sin2 (t)

13) Odd signal satisfies
a) x (–t) = x (t) b) x [–n] = –x [n]

c) x [n + 1] = ax [n] + b d) c
dt

)t(dx =

14) Which property is not true for convolution integral ?

a) ∫
∞

∞−

∞<ττ d|)(h| b) ∫
∞

∞−

>ττ 0d|)(h|

c) ∫
∞

∞−

<ττ 0d|)(h| d) ∫
∞

∞−

=ττ 1d|)(h|

______________
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Examination, 2017

SIGNALS AND SYSTEMS

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.

SECTION – I

2. Answer any three : (3×4=12)
1) Sketch the following signal :

y (t) = r ( t – 1) + u (t).
2) Find even and odd component of the following signal :

X (t) = cos (t) + sin (t) + cos (t) . sin (t).
3) Obtain direct form – I realization for the system described by differential

equation )t(x)t(y2
dt

)t(dy

dt

)t(yd
2

2

=−− .

4) Find the power of the signal x (t) = 10 cos 5t cos 10t.

3. Answer any two : (2×8=16)

1) Find the step response and also check the stability if the impulse response is
(–a)n u (n).

2) Determine the following system is :
a) Static/Dynamic
b) Linear/Non-linear
c) Causal/Non-causal
d) Time variant/Invariant

y (t) = even x (t).

3) Find the convolution and comment on causality

x (t) = e–at u (t) h (t) = e–bt u (t)
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SECTION – II

4. Attempt any three : (3×4=12)

1) Explain discrete time processing of continuous time signals in detail.

2) State and explain sampling theorem and Nyquist rate in detail.

3) Find Z transform with its ROC for (n) = 0.6n . u (n).

4) Obtain Fourier transform of (t) = e–at . u (t).

5. Attempt any two : (2×8=16)

1) Find the Fourier transform of x (t) = e–a/t/ where a > 0.

2) Determine the sequence x (n) associated with Z.T. given below using power

series method. 
1z3zz

zz
)z(X

23

2

−+−
+= ; Right sided sequence.

3) Find Fourier series coefficient using trigonometric Fourier series method for
the full wave rectified signal with fundamental frequency w0 = π .

_____________________
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No. Set S

S.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

SIGNALS AND SYSTEMS

Day and Date : Thursday, 25-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data, if necessary.
3) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

4) 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 correct alternatives : (14×1=14)

1) A signal x (t) has a Fourier transform X (w). If x (t) is a real and odd function
of t, then X (w) is
a) A real and even function of w
b) An imaginary and odd function of w
c) An imaginary and even function of w
d) A real and odd function of w

2) The Fourier transform of F (at) is given by
a) f (at) ↔  a F (w) b) f (at) ↔  (2/a) F (w)
c) f (at) ↔  (1/a) F (w/a) d) None of these

3) Sampling a signal is equivalent to multiplying it with
a) A sync function b) A train of impulse
c) A train of sync functions d) A rectangular window

4) Z transform reduces to Fourier transform when it is evaluated on
a) A half circle b) Z circle
c) Unit circle d) Imaginary circle

5) If x (n) exists only for n ≤  0 then it is called as ____________ sequence.
a) Bilateral b) Unilateral c) Both a) and b) d) None

P.T.O.
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6) Which system is non-causal system ?
a) y (t) = x (t + 1) b) y (t) = x (t – 1)
c) y (t) = x (t) + c d) y (t) = x (t – 1) + c

7) Identify the non-periodic signal.
a) x (t) = cos2 (t) b) x (t) = cos 2 π t u (t)
c) x (t) = sin (2 π /3) t d) x (t) = sin2 (t)

8) Odd signal satisfies
a) x (–t) = x (t) b) x [–n] = –x [n]

c) x [n + 1] = ax [n] + b d) c
dt

)t(dx =

9) Which property is not true for convolution integral ?

a) ∫
∞

∞−

∞<ττ d|)(h| b) ∫
∞

∞−

>ττ 0d|)(h|

c) ∫
∞

∞−

<ττ 0d|)(h| d) ∫
∞

∞−

=ττ 1d|)(h|

10) The impulse response h [n] of the LTI system is

h [n] = u [n + 3] + u [n – 2] –2u [n – 7]
a) Stable but not causal b) Stable and causal
c) Causal but unstable d) Unstable and non-causal

11) Energy  signals are the signals with
a) 0 < E < ∞ , P = 0 b) 0  < E < ∞ , P = ∞
c) 0 < P < ∞ , P = ∞ d) 0 < P < ∞ , E = 0

12) Convolution of x (t + 5) with impulse function δ  (t – 7) is equal to
a) x (t – 12) b) x (t + 12) c) x ( t – 2) d) x ( t + 2)

13) If x (n) = u  (n) – u (n – 3) then ROC is
a) Entire Z plane
b) Entire Z plane, except z = 0
c) Entire Z plane, except z = ∞
d) Entire Z plane, except z = 0 and z = ∞

14) When the system has poles inside the unit circle in Z-domain
a) The system is stable and its impulse response is a decaying function
b) Time domain behavior will be exponentially rising signal
c) The system is unstable
d) The impulse response is marginally constant

______________
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Seat
No.

S.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

SIGNALS AND SYSTEMS

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.

SECTION – I

2. Answer any three : (3×4=12)
1) Sketch the following signal :

y (t) = r ( t – 1) + u (t).
2) Find even and odd component of the following signal :

X (t) = cos (t) + sin (t) + cos (t) . sin (t).
3) Obtain direct form – I realization for the system described by differential

equation )t(x)t(y2
dt

)t(dy

dt

)t(yd
2

2

=−− .

4) Find the power of the signal x (t) = 10 cos 5t cos 10t.

3. Answer any two : (2×8=16)

1) Find the step response and also check the stability if the impulse response is
(–a)n u (n).

2) Determine the following system is :
a) Static/Dynamic
b) Linear/Non-linear
c) Causal/Non-causal
d) Time variant/Invariant

y (t) = even x (t).

3) Find the convolution and comment on causality

x (t) = e–at u (t) h (t) = e–bt u (t)
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SECTION – II

4. Attempt any three : (3×4=12)

1) Explain discrete time processing of continuous time signals in detail.

2) State and explain sampling theorem and Nyquist rate in detail.

3) Find Z transform with its ROC for (n) = 0.6n . u (n).

4) Obtain Fourier transform of (t) = e–at . u (t).

5. Attempt any two : (2×8=16)

1) Find the Fourier transform of x (t) = e–a/t/ where a > 0.

2) Determine the sequence x (n) associated with Z.T. given below using power

series method. 
1z3zz

zz
)z(X

23

2

−+−
+= ; Right sided sequence.

3) Find Fourier series coefficient using trigonometric Fourier series method for
the full wave rectified signal with fundamental frequency w0 = π .

_____________________
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Seat
No. Set P

 T.E. (E&TC) (Part – I) (CGPA) Examination, 2017
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT SYSTEM

(SEPMS)

Day and Date : Saturday, 6-5-2017 Max. Marks : 70

Time : 10.00 a.m. to 1.00 p.m.

   Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct alternative :

1) Selection of a model is based on

a) Requirements

b) Development team

c) Users, Project type and associated risk

d) All of the mentioned

2) Which two models doesn’t allow defining requirements early in the cycle ?

a) Waterfall and RAD b) Prototyping and Spiral

c) Prototyping and RAD d) Waterfall and Spiral

3) One can choose Waterfall Model if the project development schedule is tight.

a) True b) False

4) Purpose of process is to deliver software

a) In time b) With acceptable quality

c) That is cost efficient d) Both a) and b)

5) The RUP is normally described from three perspectives-dynamic, static and practice.

What does static perspective do ?

a) it shows the process activities that are enacted

b) It suggests good practices to be used during the process

c) It shows the phases of the model over time

d) None of the above
P.T.O.



SLR-VB – 174 -2- �������	
�

6) Arrange the following steps to form a basic/general Engineering Process Model.
1) Test 2) Design 3) Install 4) Specification
5) Manufacture 6) Maintain
a) 2, 4, 5, 1, 6, 3 b) 4, 2, 5, 1, 3, 6
c) 2, 4, 5, 1, 3, 6 d) 4, 2, 5, 1, 6, 3

7) The user system requirements are the parts of which document ?

a) SDD b) SRS

c) DDD d) None of the above

8) A Delay in ____________ activities will cause a delay in completion date of project.

a) Free float b) Base lined

c) Critical path d) Scheduled

9) The person handles many projects simultaneously

a) Program manager b) Project manager

c) Team leader d) Software developer

10) Which below is true for risk ?

a) Relates to future

b) Involves causes and effects

c) Not of self contained topic within program manager

d) All

11) The Gantt chart is used for

a) Tracking project progress b) Knowing date of project

c) Knowing starting date of project d) Knowing end date of project

12) CPM stands for

a) Critical Path Machine b) Critical Path Model

c) Critical Path Method d) None

13) Which of following is risk identification approach ?

a) Network analysis b) Forward Tracking

c) Checklist d) All

14) One of the objectives of activity planning is

a) Planning b) Estimation

c) Co-ordination d) None

______________
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Seat
No.

 T.E. (E&TC) (Part – I) (CGPA) Examination, 2017
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT SYSTEM

(SEPMS)

Day and Date : Saturday, 6-5-2017  Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any three : (3×4=12)

a) Explain Test Automation.

b) Write note on RUP.

c) List advantages of CBSE and explain.

d) Explain Software Life Cycle concept.

OR

Write note on SDLC.

3. Solve any two : (8×2=16)

a) List types of non-functional requirement. Explain general structure of requirement.

b) Explain software life cycle using Prototyping.

c) List system models and explain any one of them with example.

SECTION – II

4. Solve any four (3.5 marks each) : (3.5×4=14)

1) Explain cost-benefit evaluation techniques.

2) What is change control ? Explain change control procedures.

3) Explain categories of risk.

4) Write aids of program management with dependency diagram.

5) Write note on risk identification.

Set P



5. Solve any two (7 marks each) : (7×2=14)

1) Explain forward path and backward path with example, from example identify critical
path.

2) Explain project progress using the gantt chart and slip chart, explain disadvantage of
charts.

3) Write stepwise project planning activates.

______________

Set P
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Seat
No. Set Q

 T.E. (E&TC) (Part – I) (CGPA) Examination, 2017
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT SYSTEM

(SEPMS)

Day and Date : Saturday, 6-5-2017 Max. Marks : 70

Time : 10.00 a.m. to 1.00 p.m.

   Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct alternative :

1) A Delay in ____________ activities will cause a delay in completion date of project.

a) Free float b) Base lined

c) Critical path d) Scheduled

2) The person handles many projects simultaneously

a) Program manager b) Project manager

c) Team leader d) Software developer

3) Which below is true for risk ?

a) Relates to future

b) Involves causes and effects

c) Not of self contained topic within program manager

d) All

4) The Gantt chart is used for

a) Tracking project progress b) Knowing date of project

c) Knowing starting date of project d) Knowing end date of project

5) CPM stands for

a) Critical Path Machine b) Critical Path Model

c) Critical Path Method d) None

6) Which of following is risk identification approach ?

a) Network analysis b) Forward Tracking

c) Checklist d) All

P.T.O.
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7) One of the objectives of activity planning is

a) Planning b) Estimation

c) Co-ordination d) None

8) Selection of a model is based on

a) Requirements

b) Development team

c) Users, Project type and associated risk

d) All of the mentioned

9) Which two models doesn’t allow defining requirements early in the cycle ?

a) Waterfall and RAD b) Prototyping and Spiral

c) Prototyping and RAD d) Waterfall and Spiral

10) One can choose Waterfall Model if the project development schedule is tight.

a) True b) False

11) Purpose of process is to deliver software

a) In time b) With acceptable quality

c) That is cost efficient d) Both a) and b)

12) The RUP is normally described from three perspectives-dynamic, static and practice.

What does static perspective do ?

a) it shows the process activities that are enacted

b) It suggests good practices to be used during the process

c) It shows the phases of the model over time

d) None of the above

13) Arrange the following steps to form a basic/general Engineering Process Model.
1) Test 2) Design 3) Install 4) Specification
5) Manufacture 6) Maintain
a) 2, 4, 5, 1, 6, 3 b) 4, 2, 5, 1, 3, 6
c) 2, 4, 5, 1, 3, 6 d) 4, 2, 5, 1, 6, 3

14) The user system requirements are the parts of which document ?

a) SDD b) SRS

c) DDD d) None of the above

______________

Set Q
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Seat
No.

 T.E. (E&TC) (Part – I) (CGPA) Examination, 2017
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT SYSTEM

(SEPMS)

Day and Date : Saturday, 6-5-2017  Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any three : (3×4=12)

a) Explain Test Automation.

b) Write note on RUP.

c) List advantages of CBSE and explain.

d) Explain Software Life Cycle concept.

OR

Write note on SDLC.

3. Solve any two : (8×2=16)

a) List types of non-functional requirement. Explain general structure of requirement.

b) Explain software life cycle using Prototyping.

c) List system models and explain any one of them with example.

SECTION – II

4. Solve any four (3.5 marks each) : (3.5×4=14)

1) Explain cost-benefit evaluation techniques.

2) What is change control ? Explain change control procedures.

3) Explain categories of risk.

4) Write aids of program management with dependency diagram.

5) Write note on risk identification.

Set Q



5. Solve any two (7 marks each) : (7×2=14)

1) Explain forward path and backward path with example, from example identify critical
path.

2) Explain project progress using the gantt chart and slip chart, explain disadvantage of
charts.

3) Write stepwise project planning activates.

____________
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 T.E. (E&TC) (Part – I) (CGPA) Examination, 2017
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT SYSTEM

(SEPMS)

Day and Date : Saturday, 6-5-2017 Max. Marks : 70

Time : 10.00 a.m. to 1.00 p.m.

   Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct alternative :

1) The RUP is normally described from three perspectives-dynamic, static and practice.

What does static perspective do ?

a) it shows the process activities that are enacted

b) It suggests good practices to be used during the process

c) It shows the phases of the model over time

d) None of the above

2) Arrange the following steps to form a basic/general Engineering Process Model.
1) Test 2) Design 3) Install 4) Specification
5) Manufacture 6) Maintain
a) 2, 4, 5, 1, 6, 3 b) 4, 2, 5, 1, 3, 6
c) 2, 4, 5, 1, 3, 6 d) 4, 2, 5, 1, 6, 3

3) The user system requirements are the parts of which document ?

a) SDD b) SRS

c) DDD d) None of the above

4) A Delay in ____________ activities will cause a delay in completion date of project.

a) Free float b) Base lined

c) Critical path d) Scheduled

5) The person handles many projects simultaneously

a) Program manager b) Project manager

c) Team leader d) Software developer

P.T.O.
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6) Which below is true for risk ?

a) Relates to future

b) Involves causes and effects

c) Not of self contained topic within program manager

d) All

7) The Gantt chart is used for

a) Tracking project progress b) Knowing date of project

c) Knowing starting date of project d) Knowing end date of project

8) CPM stands for

a) Critical Path Machine b) Critical Path Model

c) Critical Path Method d) None

9) Which of following is risk identification approach ?

a) Network analysis b) Forward Tracking

c) Checklist d) All

10) One of the objectives of activity planning is

a) Planning b) Estimation

c) Co-ordination d) None

11) Selection of a model is based on

a) Requirements

b) Development team

c) Users, Project type and associated risk

d) All of the mentioned

12) Which two models doesn’t allow defining requirements early in the cycle ?

a) Waterfall and RAD b) Prototyping and Spiral

c) Prototyping and RAD d) Waterfall and Spiral

13) One can choose Waterfall Model if the project development schedule is tight.

a) True b) False

14) Purpose of process is to deliver software

a) In time b) With acceptable quality

c) That is cost efficient d) Both a) and b)

______________
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 T.E. (E&TC) (Part – I) (CGPA) Examination, 2017
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT SYSTEM

(SEPMS)

Day and Date : Saturday, 6-5-2017  Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any three : (3×4=12)

a) Explain Test Automation.

b) Write note on RUP.

c) List advantages of CBSE and explain.

d) Explain Software Life Cycle concept.

OR

Write note on SDLC.

3. Solve any two : (8×2=16)

a) List types of non-functional requirement. Explain general structure of requirement.

b) Explain software life cycle using Prototyping.

c) List system models and explain any one of them with example.

SECTION – II

4. Solve any four (3.5 marks each) : (3.5×4=14)

1) Explain cost-benefit evaluation techniques.

2) What is change control ? Explain change control procedures.

3) Explain categories of risk.

4) Write aids of program management with dependency diagram.

5) Write note on risk identification.

Set R



5. Solve any two (7 marks each) : (7×2=14)

1) Explain forward path and backward path with example, from example identify critical
path.

2) Explain project progress using the gantt chart and slip chart, explain disadvantage of
charts.

3) Write stepwise project planning activates.
_____________________
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 T.E. (E&TC) (Part – I) (CGPA) Examination, 2017
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT SYSTEM

(SEPMS)

Day and Date : Saturday, 6-5-2017 Max. Marks : 70

Time : 10.00 a.m. to 1.00 p.m.

   Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct alternative :

1) Which below is true for risk ?
a) Relates to future
b) Involves causes and effects
c) Not of self contained topic within program manager
d) All

2) The Gantt chart is used for
a) Tracking project progress b) Knowing date of project
c) Knowing starting date of project d) Knowing end date of project

3) CPM stands for
a) Critical Path Machine b) Critical Path Model
c) Critical Path Method d) None

4) Which of following is risk identification approach ?
a) Network analysis b) Forward Tracking
c) Checklist d) All

5) One of the objectives of activity planning is
a) Planning b) Estimation
c) Co-ordination d) None

6) Selection of a model is based on
a) Requirements
b) Development team
c) Users, Project type and associated risk

d) All of the mentioned

P.T.O.
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7) Which two models doesn’t allow defining requirements early in the cycle ?

a) Waterfall and RAD b) Prototyping and Spiral

c) Prototyping and RAD d) Waterfall and Spiral

8) One can choose Waterfall Model if the project development schedule is tight.

a) True b) False

9) Purpose of process is to deliver software

a) In time b) With acceptable quality

c) That is cost efficient d) Both a) and b)

10) The RUP is normally described from three perspectives-dynamic, static and practice.

What does static perspective do ?

a) it shows the process activities that are enacted

b) It suggests good practices to be used during the process

c) It shows the phases of the model over time

d) None of the above

11) Arrange the following steps to form a basic/general Engineering Process Model.

1) Test 2) Design 3) Install 4) Specification

5) Manufacture 6) Maintain

a) 2, 4, 5, 1, 6, 3 b) 4, 2, 5, 1, 3, 6

c) 2, 4, 5, 1, 3, 6 d) 4, 2, 5, 1, 6, 3

12) The user system requirements are the parts of which document ?

a) SDD b) SRS

c) DDD d) None of the above

13) A Delay in ____________ activities will cause a delay in completion date of project.

a) Free float b) Base lined

c) Critical path d) Scheduled

14) The person handles many projects simultaneously

a) Program manager b) Project manager

c) Team leader d) Software developer

______________

Set S
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Seat
No.

 T.E. (E&TC) (Part – I) (CGPA) Examination, 2017
SOFTWARE ENGINEERING AND PROJECT MANAGEMENT SYSTEM

(SEPMS)

Day and Date : Saturday, 6-5-2017  Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any three : (3×4=12)

a) Explain Test Automation.

b) Write note on RUP.

c) List advantages of CBSE and explain.

d) Explain Software Life Cycle concept.

OR

Write note on SDLC.

3. Solve any two : (8×2=16)

a) List types of non-functional requirement. Explain general structure of requirement.

b) Explain software life cycle using Prototyping.

c) List system models and explain any one of them with example.

SECTION – II

4. Solve any four (3.5 marks each) : (3.5×4=14)

1) Explain cost-benefit evaluation techniques.

2) What is change control ? Explain change control procedures.

3) Explain categories of risk.

4) Write aids of program management with dependency diagram.

5) Write note on risk identification.

Set S



5. Solve any two (7 marks each) : (7×2=14)

1) Explain forward path and backward path with example, from example identify critical
path.

2) Explain project progress using the gantt chart and slip chart, explain disadvantage of
charts.

3) Write stepwise project planning activates.

_____________
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T.E. (Electronics & Telecommunication Engg.) (Part – II) (New CGPA)
Examination, 2017

RADAR AND MICROWAVE ENGG.

Day and Date : Monday, 15-5-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) In IMPATT diode due to increased velocity of the electrons and holes result
in additional electron and holes by knocking them out of the crystal structure
is called as ____________
A) avalanche breakdown B) impact ionization
C) reverse breakdown D) none of above

2) In n type GaAs having 10 mμ  length has applied field of 3200 V/cm at the
frequency of 10GHz then drift velocity of carriers is __________ m/sec.
A) 10 B) 100 C) 1000 D) None of these

3) Wave guides can carry
A) TE mode B) TM mode C) Mixed mode D) All of these

4) Phase velocity X Group Velocity = _________ (if c = free space velocity).

A) c B) c C) c2 D) none of these

5) In case of Matched load ____________
A) Transmission is zero B) Reflection is zero
C) Reflection is unity D) Transmission is equal to reflection

6) Circulator and Isolator works on the principle of __________
A) Faraday’s rod B) Faraday’s Rotation
C) Reciprocity theorem D) None of these

P.T.O.
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7) E-plane Tee is called ___________
A) Current divider B) Power device
C) 3 dB splitter D) Reciprocal device

8) ______________ type radar cannot determine range of the moving target.
A) Pulsed radar B) Modulated CW radar
C) Unmodulated CW radar D) None of these

9) TWT is a
A) Narrow band oscillator B) Broad Band Oscillator
C) Narrow band amplifier D) Broad Band amplifier

10) If ‘Rmax’ is doubled then ‘Pt’ is increase by ___________ times.
A) 2 B) 4 C) 8 D) 16

11) In zero mode of Magnetron following is true.
A) Alternate anode cavities are having phase difference of 2 π
B) No magnetic field is present but RF is applied
C) No RF field but magnetic field is applied
D) No RF and no magnetic field is applied

12) The power between 10 mW – 1 W can be measured by ___________
technique.
A) Balometer B) Thermister
C) Calorimetric D) Calorimetric wattmeter

13) VSWR > 10 can be measured accurately by
A) Ratio of Vmax/Vmin B) Double Minima Method
C) RF Substitution Method D) All of the above

14) In 8 cavity cylindrical Magnetron has __________ usable modes of
resonance, if zero mode is excluded.
A) 3 B) 8 C) 5 D) 4

______________
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No.

T.E. (Electronics & Telecommunication Engg.) (Part – II) (New CGPA)
Examination, 2017

RADAR AND MICROWAVE ENGG.

Day and Date : Monday, 15-5-2017                                                            Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any three : (3×4=12)

1) Derive reflection coefficient and transmission coefficient equations for
transmission line.

2) With a neat diagram explain the method for measurement of unknown
impedance using magic TEE.

3) Draw a neat sketch and explain working of IMPATT diode.

4) A rectangular waveguide has dimensions 2 cm × 4.5 cm internally with 9 GHz
signal propagated in it. Find the characteristic wave impedance for TE
dominant mode.

5) Derive ‘S’ matrix for directional coupler.

3. Attempt any two : (2×8=16)

a) Draw a neat sketch of Isolator. With the help of phasor diagram explain its
working.

b) The Primary constants of a cable are R = 80 Ω /km, L = 2 mH/km,

G = 0.3 μ     /km, C = 0.07 mF/km. Calculate following parameters at 500 Hz.
i) Characteristic impedance
ii) Propagation Constant
iii) Attenuation over 3km in decibels
iv) Phase velocity in km/sec.

c) Derive field component equations for rectangular waveguide assume the
wave is propagating in z direction.

Ω
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SECTION – II

4. Attempt any three : (3×4=12)

1) Explain the method for measurement of VSWR by double minima method.

2) Derive efficiency for Reflex Klystron.

3) What is mode jumping ? How it is avoided in case of Magnetron ?

4) Draw and explain MTI radar.

5) Explain the method for measurement of impedance using reflectometer.

5. Attempt any two : (2×8=16)

a) Derive Radar Range equation.

b) X band pulsed magnetron has following parameters :

Anode Voltage = 26 KV, Beam current = 27 A, Magnetic flux density
= 0.336 Wb/m2, Cathode radius = 5 cm, Anode Radius = 10 cm.

Calculate :
i) Cyclotron angular frequency
ii) Hull’s cut-off voltage
iii) Cut-off magnetic flux density for given anode voltage.

c) Derive Velocity modulation equation for two cavity klystron amplifier.

_____________________
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T.E. (Electronics & Telecommunication Engg.) (Part – II) (New CGPA)
Examination, 2017

RADAR AND MICROWAVE ENGG.

Day and Date : Monday, 15-5-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) ______________ type radar cannot determine range of the moving target.
A) Pulsed radar B) Modulated CW radar
C) Unmodulated CW radar D) None of these

2) TWT is a
A) Narrow band oscillator B) Broad Band Oscillator
C) Narrow band amplifier D) Broad Band amplifier

3) If ‘Rmax’ is doubled then ‘Pt’ is increase by ___________ times.
A) 2 B) 4 C) 8 D) 16

4) In zero mode of Magnetron following is true.
A) Alternate anode cavities are having phase difference of 2 π
B) No magnetic field is present but RF is applied
C) No RF field but magnetic field is applied
D) No RF and no magnetic field is applied

5) The power between 10 mW – 1 W can be measured by ___________
technique.
A) Balometer B) Thermister
C) Calorimetric D) Calorimetric wattmeter

6) VSWR > 10 can be measured accurately by
A) Ratio of Vmax/Vmin B) Double Minima Method
C) RF Substitution Method D) All of the above

P.T.O.
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7) In 8 cavity cylindrical Magnetron has __________ usable modes of
resonance, if zero mode is excluded.
A) 3 B) 8 C) 5 D) 4

8) In IMPATT diode due to increased velocity of the electrons and holes result
in additional electron and holes by knocking them out of the crystal structure
is called as ____________
A) avalanche breakdown B) impact ionization
C) reverse breakdown D) none of above

9) In n type GaAs having 10 mμ  length has applied field of 3200 V/cm at the
frequency of 10GHz then drift velocity of carriers is __________ m/sec.
A) 10 B) 100 C) 1000 D) None of these

10) Wave guides can carry
A) TE mode B) TM mode C) Mixed mode D) All of these

11) Phase velocity X Group Velocity = _________ (if c = free space velocity).

A) c B) c C) c2 D) none of these

12) In case of Matched load ____________
A) Transmission is zero B) Reflection is zero
C) Reflection is unity D) Transmission is equal to reflection

13) Circulator and Isolator works on the principle of __________
A) Faraday’s rod B) Faraday’s Rotation
C) Reciprocity theorem D) None of these

14) E-plane Tee is called ___________
A) Current divider B) Power device
C) 3 dB splitter D) Reciprocal device

______________
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T.E. (Electronics & Telecommunication Engg.) (Part – II) (New CGPA)
Examination, 2017

RADAR AND MICROWAVE ENGG.

Day and Date : Monday, 15-5-2017                                                            Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any three : (3×4=12)

1) Derive reflection coefficient and transmission coefficient equations for
transmission line.

2) With a neat diagram explain the method for measurement of unknown
impedance using magic TEE.

3) Draw a neat sketch and explain working of IMPATT diode.

4) A rectangular waveguide has dimensions 2 cm × 4.5 cm internally with 9 GHz
signal propagated in it. Find the characteristic wave impedance for TE
dominant mode.

5) Derive ‘S’ matrix for directional coupler.

3. Attempt any two : (2×8=16)

a) Draw a neat sketch of Isolator. With the help of phasor diagram explain its
working.

b) The Primary constants of a cable are R = 80 Ω /km, L = 2 mH/km,

G = 0.3 μ     /km, C = 0.07 mF/km. Calculate following parameters at 500 Hz.
i) Characteristic impedance
ii) Propagation Constant
iii) Attenuation over 3km in decibels
iv) Phase velocity in km/sec.

c) Derive field component equations for rectangular waveguide assume the
wave is propagating in z direction.

Ω
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SECTION – II

4. Attempt any three : (3×4=12)

1) Explain the method for measurement of VSWR by double minima method.

2) Derive efficiency for Reflex Klystron.

3) What is mode jumping ? How it is avoided in case of Magnetron ?

4) Draw and explain MTI radar.

5) Explain the method for measurement of impedance using reflectometer.

5. Attempt any two : (2×8=16)

a) Derive Radar Range equation.

b) X band pulsed magnetron has following parameters :

Anode Voltage = 26 KV, Beam current = 27 A, Magnetic flux density
= 0.336 Wb/m2, Cathode radius = 5 cm, Anode Radius = 10 cm.

Calculate :
i) Cyclotron angular frequency
ii) Hull’s cut-off voltage
iii) Cut-off magnetic flux density for given anode voltage.

c) Derive Velocity modulation equation for two cavity klystron amplifier.

_____________________
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Examination, 2017

RADAR AND MICROWAVE ENGG.

Day and Date : Monday, 15-5-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) In case of Matched load ____________
A) Transmission is zero B) Reflection is zero
C) Reflection is unity D) Transmission is equal to reflection

2) Circulator and Isolator works on the principle of __________
A) Faraday’s rod B) Faraday’s Rotation
C) Reciprocity theorem D) None of these

3) E-plane Tee is called ___________
A) Current divider B) Power device
C) 3 dB splitter D) Reciprocal device

4) ______________ type radar cannot determine range of the moving target.
A) Pulsed radar B) Modulated CW radar
C) Unmodulated CW radar D) None of these

5) TWT is a
A) Narrow band oscillator B) Broad Band Oscillator
C) Narrow band amplifier D) Broad Band amplifier

6) If ‘Rmax’ is doubled then ‘Pt’ is increase by ___________ times.
A) 2 B) 4 C) 8 D) 16

P.T.O.
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7) In zero mode of Magnetron following is true.
A) Alternate anode cavities are having phase difference of 2 π
B) No magnetic field is present but RF is applied
C) No RF field but magnetic field is applied
D) No RF and no magnetic field is applied

8) The power between 10 mW – 1 W can be measured by ___________
technique.
A) Balometer B) Thermister
C) Calorimetric D) Calorimetric wattmeter

9) VSWR > 10 can be measured accurately by
A) Ratio of Vmax/Vmin B) Double Minima Method
C) RF Substitution Method D) All of the above

10) In 8 cavity cylindrical Magnetron has __________ usable modes of
resonance, if zero mode is excluded.
A) 3 B) 8 C) 5 D) 4

11) In IMPATT diode due to increased velocity of the electrons and holes result
in additional electron and holes by knocking them out of the crystal structure
is called as ____________
A) avalanche breakdown B) impact ionization
C) reverse breakdown D) none of above

12) In n type GaAs having 10 mμ  length has applied field of 3200 V/cm at the
frequency of 10GHz then drift velocity of carriers is __________ m/sec.
A) 10 B) 100 C) 1000 D) None of these

13) Wave guides can carry
A) TE mode B) TM mode C) Mixed mode D) All of these

14) Phase velocity X Group Velocity = _________ (if c = free space velocity).

A) c B) c C) c2 D) none of these

______________
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T.E. (Electronics & Telecommunication Engg.) (Part – II) (New CGPA)
Examination, 2017

RADAR AND MICROWAVE ENGG.

Day and Date : Monday, 15-5-2017                                                            Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any three : (3×4=12)

1) Derive reflection coefficient and transmission coefficient equations for
transmission line.

2) With a neat diagram explain the method for measurement of unknown
impedance using magic TEE.

3) Draw a neat sketch and explain working of IMPATT diode.

4) A rectangular waveguide has dimensions 2 cm × 4.5 cm internally with 9 GHz
signal propagated in it. Find the characteristic wave impedance for TE
dominant mode.

5) Derive ‘S’ matrix for directional coupler.

3. Attempt any two : (2×8=16)

a) Draw a neat sketch of Isolator. With the help of phasor diagram explain its
working.

b) The Primary constants of a cable are R = 80 Ω /km, L = 2 mH/km,

G = 0.3 μ     /km, C = 0.07 mF/km. Calculate following parameters at 500 Hz.
i) Characteristic impedance
ii) Propagation Constant
iii) Attenuation over 3km in decibels
iv) Phase velocity in km/sec.

c) Derive field component equations for rectangular waveguide assume the
wave is propagating in z direction.

Ω
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SECTION – II

4. Attempt any three : (3×4=12)

1) Explain the method for measurement of VSWR by double minima method.

2) Derive efficiency for Reflex Klystron.

3) What is mode jumping ? How it is avoided in case of Magnetron ?

4) Draw and explain MTI radar.

5) Explain the method for measurement of impedance using reflectometer.

5. Attempt any two : (2×8=16)

a) Derive Radar Range equation.

b) X band pulsed magnetron has following parameters :

Anode Voltage = 26 KV, Beam current = 27 A, Magnetic flux density
= 0.336 Wb/m2, Cathode radius = 5 cm, Anode Radius = 10 cm.

Calculate :
i) Cyclotron angular frequency
ii) Hull’s cut-off voltage
iii) Cut-off magnetic flux density for given anode voltage.

c) Derive Velocity modulation equation for two cavity klystron amplifier.

_____________________
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RADAR AND MICROWAVE ENGG.

Day and Date : Monday, 15-5-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) If ‘Rmax’ is doubled then ‘Pt’ is increase by ___________ times.
A) 2 B) 4 C) 8 D) 16

2) In zero mode of Magnetron following is true.
A) Alternate anode cavities are having phase difference of 2 π
B) No magnetic field is present but RF is applied
C) No RF field but magnetic field is applied
D) No RF and no magnetic field is applied

3) The power between 10 mW – 1 W can be measured by ___________
technique.
A) Balometer B) Thermister
C) Calorimetric D) Calorimetric wattmeter

4) VSWR > 10 can be measured accurately by
A) Ratio of Vmax/Vmin B) Double Minima Method
C) RF Substitution Method D) All of the above

5) In 8 cavity cylindrical Magnetron has __________ usable modes of
resonance, if zero mode is excluded.
A) 3 B) 8 C) 5 D) 4

P.T.O.
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6) In IMPATT diode due to increased velocity of the electrons and holes result
in additional electron and holes by knocking them out of the crystal structure
is called as ____________
A) avalanche breakdown B) impact ionization
C) reverse breakdown D) none of above

7) In n type GaAs having 10 mμ  length has applied field of 3200 V/cm at the
frequency of 10GHz then drift velocity of carriers is __________ m/sec.
A) 10 B) 100 C) 1000 D) None of these

8) Wave guides can carry
A) TE mode B) TM mode C) Mixed mode D) All of these

9) Phase velocity X Group Velocity = _________ (if c = free space velocity).

A) c B) c C) c2 D) none of these

10) In case of Matched load ____________
A) Transmission is zero B) Reflection is zero
C) Reflection is unity D) Transmission is equal to reflection

11) Circulator and Isolator works on the principle of __________
A) Faraday’s rod B) Faraday’s Rotation
C) Reciprocity theorem D) None of these

12) E-plane Tee is called ___________
A) Current divider B) Power device
C) 3 dB splitter D) Reciprocal device

13) ______________ type radar cannot determine range of the moving target.
A) Pulsed radar B) Modulated CW radar
C) Unmodulated CW radar D) None of these

14) TWT is a
A) Narrow band oscillator B) Broad Band Oscillator
C) Narrow band amplifier D) Broad Band amplifier

______________



Set S

�������	
� -3- SLR-VB – 178

Seat
No.

T.E. (Electronics & Telecommunication Engg.) (Part – II) (New CGPA)
Examination, 2017

RADAR AND MICROWAVE ENGG.

Day and Date : Monday, 15-5-2017                                                            Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any three : (3×4=12)

1) Derive reflection coefficient and transmission coefficient equations for
transmission line.

2) With a neat diagram explain the method for measurement of unknown
impedance using magic TEE.

3) Draw a neat sketch and explain working of IMPATT diode.

4) A rectangular waveguide has dimensions 2 cm × 4.5 cm internally with 9 GHz
signal propagated in it. Find the characteristic wave impedance for TE
dominant mode.

5) Derive ‘S’ matrix for directional coupler.

3. Attempt any two : (2×8=16)

a) Draw a neat sketch of Isolator. With the help of phasor diagram explain its
working.

b) The Primary constants of a cable are R = 80 Ω /km, L = 2 mH/km,

G = 0.3 μ     /km, C = 0.07 mF/km. Calculate following parameters at 500 Hz.
i) Characteristic impedance
ii) Propagation Constant
iii) Attenuation over 3km in decibels
iv) Phase velocity in km/sec.

c) Derive field component equations for rectangular waveguide assume the
wave is propagating in z direction.

Ω
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SECTION – II

4. Attempt any three : (3×4=12)

1) Explain the method for measurement of VSWR by double minima method.

2) Derive efficiency for Reflex Klystron.

3) What is mode jumping ? How it is avoided in case of Magnetron ?

4) Draw and explain MTI radar.

5) Explain the method for measurement of impedance using reflectometer.

5. Attempt any two : (2×8=16)

a) Derive Radar Range equation.

b) X band pulsed magnetron has following parameters :

Anode Voltage = 26 KV, Beam current = 27 A, Magnetic flux density
= 0.336 Wb/m2, Cathode radius = 5 cm, Anode Radius = 10 cm.

Calculate :
i) Cyclotron angular frequency
ii) Hull’s cut-off voltage
iii) Cut-off magnetic flux density for given anode voltage.

c) Derive Velocity modulation equation for two cavity klystron amplifier.

_____________________



�������	
� �������	�
��

����

���


���� �����������������
������������������������������ � ����	� !!�

�"# $���%���������&� '(
�

)!"�*"*+
�*������$+,�$  �!"$
!*+�� �+�-�

�����������	�
��	��	����
���������� �����������
���

���	�
�����������������������

��������	
���� �� ����	����
���

����
�����
���	��������	�����
���	�������
	������
�

��������		��������	��������������

	������
���
��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&

'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

"� ���� ����

�������
�#�	������
����

$� %
������
	�
����	$���
��
��
������� �����

)"./*01����2��
34��.��������

� �������
������� �	� ������
��!

�� "#���	��#	�$���	$���������
 �
56
7
5�

�% &��'���
�(���	��	���)��	��������	�(�$��*��#	��	+ ��	������	������������)��	����	

���,��	��-��.......�������

�% /������/� -% /������/� $% /������/� �% /������/�

�% �#�������#	�� ��������(���	���$#��	�$�$)	����'���
��(���$�����)��(������0���12���

 �	��3

�% ���'�� 4	$ -% ���'���4	$ $% ��� 4	$ �% ����4	$

�% 56�7�-�������"89��	*���	����� �	����

�% ����	$��	��,	�()�:�$����������(��	��	$��,	����	�

-% ����	$��	����	��(��	��	$��,	����	�

$% ����	$��	�#���:��	�$�����)�����#	���	��������(��	��	$��,	����	�

�% 9��	��(��#	��-�,	

!% ���#���$�����)��(������0���12
��1��� ���-	�)���	��:��#�......�(�����-� �����	��(

0����

�% ;6�1 -% ;��1 $% ;7�1 �% 70�1

�% 6"�()�*����'��������	��:#	�

�% ���	�����,	�()�:��$$ ��

-% '�#�<����(��	���)����������	$	�,	�

$% '�#�<����(��	���)������������������	�

�% "�����*	�	���	��(�������-�������!�-���� ���*���������
 �
�*�

��� 	 



���� 

�������	�
�� ��� �������	
�

�% �#���:�))�-	�$���	�����(�4/��(�	��	�	$ ������(�(�))�:��*��	���(������ $������3

�8=�4/
�>���

/?41��

/?41��

/8/��

/?41� /4�

�% �'�1 -% �0�1 $% ���1 �% �6�1

�% �#�$#�-����������	�� ���7��-)	��	*���	����	� �	������	��4	���)����	�� ���3

�% 7��
�74 -% 7��
�74 $% 76
�74 �% 7@�
�74

'% A�"��4������ ������.......������$�)�

�% &�" -% 4/& $% /4/ �% 6))��(��-�,	

0% &����������-)	���������(	���#	����������#	�B"��(����������� ���*���)��!������)��	��

�% C	� -% 9�

$% <��#�������- �% 9��	��(��#	��-�,	

��% &��	�� ���()�*�-���*	���	��:#	��������	�� ���$����������$$ ��
��	*���)	����(�����	��(

����$���	�������*�	��-)	�-������*)�-�)�	��-)	�-����#	�����	�	�����

�% �� 	�(��������-)	����	�� ������)� -% (�)�	�(����))����	�� ���

$% �� 	�(����))����	�� �� �% ���	��(��#	�	

��% 6(�	�����$��#���-		��� �#	��	�*#�����	�
��#	�����#�� �#���

�% �	� )�����)�����(�� �#	������

-% �	������$���,	�()�:�-��

$% �,	�:���	���#	�,�) 	��#���:�������	��(�����#	�(������ �#

�% �,	�:���	���#	�,�) 	��#���:�������	��(�����#	�)����� �#

��% 4���������� �$	�$���-�)�����(�/&"���

�% ����6 -% ����6 $% !���6 �% ����6

��% /&"�#�����:	����,��*�.........����	�

�% 4B77/ -% �����-� $% ��:	�� � �% ��:	����:�

�!% &��$�����	����	�.........���� �	��

�% ���	��� -% ���	��� $% ���	��� �% ���	���

..............



���� 

�������	
� ��� �������	�
��

����

���


���� �����������������
������������������������������ � ����	� !!�

�"# $���%���������&� '(
�

)!"�*"*+
�*������$+,�$  �!"$
!*+�� �+�-�

�����������	�
��	��	����
���������� �������
���

���	�
�����������������������

��������	
���� �� ��������

	��������

����
���

!� ���� ����

�������
�#�	������
����

"� %
������
	�
����	$���
��
��
������� �����

�� 4�),	���3�8����
 �5697
'�

�% ��((	�	�����	�-	�:		��"&4"�����A&4"���$#��	$� �	��

-% ����	����6B/��������	�*#��'�-���� �-	�������	��������	���)�������	�����(��������	��

���1���:������4���	��#	��	� )���(��������������	*���	��A������A���(�<������

$% 7��)����&/��	*���	�����'����

�% 7��)����(�))�:��*������ $�����

�% 6"6BB�D6���	��E

�% B"6BB�D6���	���E

�% �F9G�DA	*E
�DA	).6���	��E

	% 7��)�����#	�������(������H����)�#��� �	��$�B"��

�� 4�),	���3��-��
 �'6:7
;�

�% 7��)�����#	�$����� $���������:�����*�����$��)	��(�����������	������6)������	�(�$	���

:��#�'������$��$�����))	������	��)�����#	�$��$	����(��	����*����	�
��	���	-� �$	

 ���*���()�:$#�����������	�(�$��*����*����

-% 7��)����4;A������$���	��:��#����	������'����

$% &��	�(�$	����H�'�/��*����A8���������H�'������A6�����'���������	����6B/����(���

)��*	���� �-	�� (��������������(� �	,	��� �-	��� ����	�� ���	��	���)� �����A6�

)�$�������!����#�I�!����#�



���� 

!� 6��:	����3��<����
 �9657
'�

�% 7��)�����#	�)�*�$�)������ $���������	�����@8AB�
�@8A�;
�&8AB������&8A�;

����	���)�

-% ���#��	������*����	��)�������	�����������$�����)��	*���	��

$% 7��)����#�:�6J��$��,	���������$����	�����/&"���('���

�% ��((	�	�����	�-	�:		��"&4"�����A&4"�

�� 6��:	����3��-��
 �'6:7
;�

�% ���:�����	��)����-)�$�����*�����(�/&"���('���

�% ����	� �� �#���� ���	� ���-��:��� �� �	�	�� �����)��� 	��)����/"89
� &9�"89����

4�6�?4��	*���	����(�/&"�

�% 7��)����:��#��	������*�������*�����	���������������	�������*���2�������(�/&"�

.....................

�������	�
�� �!� �������	
�



�������	
� �������	�
��

����

���


���� �����������������
������������������������������ � ����	� !!�

�"# $���%���������&� '(
�

)!"�*"*+
�*������$+,�$  �!"$
!*+�� �+�-�

�����������	�
��	��	����
���������� �����������
���

���	�
�����������������������

��������	
���� �� ����	����
���

����
�����
���	��������	�����
���	�������
	������
�

��������		��������	��������������

	������
���
��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&

'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

"� ���� ����

�������
�#�	������
����

$� %
������
	�
����	$���
��
��
������� �����

)"./*01����2��
34��.��������

� �������
������� �	� ������
��!

�� "#���	��#	�$���	$���������
 �
56
7
5�

�% &�"��'������ ������(((((((������$�)�

�% *�" +% ',* $% ,', �% -))��.��+�/	

�% *����������+)	���������.	���#	����������#	�0"��.����������� ���1���)��!������)��	��

�% 2	� +% 3�

$% 4��#�������+ �% 3��	��.��#	��+�/	

�% *��	�� ���.)�1�+���1	���	��5#	��������	�� ���$����������$$ ��
��	1���)	����.�����	��.

����$���	�������1�	��+)	�+������1)�+�)�	��+)	�+����#	�����	�	�����

�% �� 	�.��������+)	����	�� ������)� +% .�)�	�.����))����	�� ���

$% �� 	�.����))����	�� �� �% ���	��.��#	�	

!% -.�	�����$��#���+		��� �#	��	�1#�����	�
��#	�����#�� �#���

�% �	� )�����)�����.�� �#	������

+% �	������$���/	�.)�5�+��

$% �/	�5���	���#	�/�) 	��#���5�������	��.�����#	�.������ �#

�% �/	�5���	���#	�/�) 	��#���5�������	��.�����#	�)����� �#

�% '���������� �$	�$���+�)�����.�,*"���

�% ����- +% ����- $% !���- �% ����-

�% ,*"�#�����5	����/��1�(((((((((����	�

�% '066, +% �����+� $% ��5	�� � �% ��5	����5�
 �
�*�

��� 	.



����.

�������	�
�� ��� �������	
�

�% *��$�����	����	�(((((((((���� �	��

�% ���	��� +% ���	��� $% ���	��� �% ���	���

7% *��7���
�.���	��	���)��	��������	�.�$��1��#	��	8 ��	������	������������)��	����	

���/��	��+��(((((((�������

�% ,������,� +% ,������,� $% ,������,� �% ,������,�

9% �#�������#	�� ��������.���	���$#��	�$�$)	����7���
��.���$�����)��.������9���:;���

 �	��<

�% ���7�� '	$ +% ���7���'	$ $% ��� '	$ �% ����'	$

��% =-�6�+�������">3��	1���	����� �	����

�% ����	$��	��/	�.)�5�$����������.��	��	$��/	����	�

+% ����	$��	����	��.��	��	$��/	����	�

$% ����	$��	�#���5��	�$�����)�����#	���	��������.��	��	$��/	����	�

�% 3��	��.��#	��+�/	

��% ���#���$�����)��.������9���:;
��:��� ���+	�)���	��5��#�((((((�.�����+� �����	��.

9����

�% ?-�: +% ?��: $% ?6�: �% 69�:

��% -"�.)�1����7��������	��5#	�

�% ���	�����/	�.)�5��$$ ��

+% 7�#�4����.��	���)����������	$	�/	�

$% 7�#�4����.��	���)������������������	�

�% "�����1	�	���	��.�������+�������!�+���� ���1���������

��% �#���5�))�+	�$���	�����.�',��.�	��	�	$ ������.�.�))�5��1��	���.������ $������<

�>@�',
�A���

,B':��

,B':��

,>,��

,B':� ,'�

�% �7�: +% �9�: $% ���: �% �-�:

�!% �#�$#�+����������	�� ���6��+)	��	1���	����	� �	������	��'	���)����	�� ���<

�% 6��
�6' +% 6��
�6' $% 6-
�6' �% 6C�
�6'

((((((((((((((



����.

�������	
� ��� �������	�
��

����

���


���� �����������������
������������������������������ � ����	� !!�

�"# $���%���������&� '(
�

)!"�*"*+
�*������$+,�$  �!"$
!*+�� �+�-�

�����������	�
��	��	����
���������� �������
���

���	�
�����������������������

��������	
���� �� ��������

	��������

����
���

!� ���� ����

�������
�#�	������
����

"� %
������
	�
����	$���
��
��
������� �����

�� '�)/	���3�8����
 �5697
'�

�% ��..	�	�����	�+	�5		��"*'"�����&*'"���$#��	$� �	��

+% ����	����-0,��������	�1#��7�+���� �+	�������	��������	���)�������	�����.��������	��

���:���5������'���	��#	��	� )���.��������������	1���	��&������&���.�4������

$% 6��)����*,��	1���	�����7����

�% 6��)����.�))�5��1������ $�����

�% -"-00�D-���	��E

�% 0"-00�D-���	���E

�% �F3G�D&	1E
�D&	)(-���	��E

	% 6��)�����#	�������.������H����)�#��� �	��$�0"��

�� '�)/	���3��-��
 �'6:7
;�

�% 6��)�����#	�$����� $���������5�����1�����$��)	��.�����������	������-)������	�.�$	���

5��#�7������$��$�����))	������	��)�����#	�$��$	����.��	����1����	�
��	���	+� �$	

 ���1���.)�5$#�����������	�.�$��1����1����

+% 6��)����'?&������$���	��5��#����	������7����

$% *��	�.�$	����H�7�,��1����&>���������H�7������&-�����7���������	����-0,����.���

)��1	���� �+	�� .��������������.� �	/	��� �+	��� ����	�� ���	��	���)� �����&-�

)�$�������!����#�I�!����#�



����.

!� -��5	����3��<����
 �9657
'�

�% 6��)�����#	�)�1�$�)������ $���������	�����C>&0�
�C>&�?
�*>&0������*>&�?

����	���)�

+% ���#��	������1����	��)�������	�����������$�����)��	1���	��

$% 6��)����#�5�-J��$��/	���������$����	�����,*"���.7���

�% ��..	�	�����	�+	�5		��"*'"�����&*'"�

�� -��5	����3��-��
 �'6:7
;�

�% ���5�����	��)����+)�$�����1�����.�,*"���.7���

�% ����	� �� �#���� ���	� ���+��5��� �� �	�	�� �����)��� 	��)����,">3
� *3�">3����

'�-�B'��	1���	����.�,*"�

�% 6��)����5��#��	������1�������1�����	���������������	�������1���;�������.�,*"�

(((((((((((((((((((((

�������	�
�� �!� �������	
�



�������	
� �������	�
��

����

���


���� �����������������
������������������������������ � ����	� !!�

�"# $���%���������&� '(
�

)!"�*"*+
�*������$+,�$  �!"$
!*+�� �+�-�

�����������	�
��	��	����
���������� �����������
���

���	�
�����������������������

��������	
���� �� ����	����
���

����
�����
���	��������	�����
���	�������
	������
�

��������		��������	��������������

	������
���
��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&

'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

"� ���� ����

�������
�#�	������
����

$� %
������
	�
����	$���
��
��
������� �����

)"./*01����2��
34��.��������

� �������
������� �	� ������
��!

�� "#���	��#	�$���	$���������
 �
56
7
5�

�% &"�'(�)����*��������	��+#	�

�% ���	�����,	�'(�+��$$ ��

-% *�#�.����'��	���(����������	$	�,	�

$% *�#�.����'��	���(������������������	�

�% "�����)	�	���	��'�������-�������!�-���� ���)���������

�% �#���+�((�-	�$���	�����'�/0��'�	��	�	$ ������'�'�((�+��)��	���'������ $������1

�23�/0
�4���

05/6��

05/6��

020��

05/6� 0/�

�% �*�6 -% �7�6 $% ���6 �% �&�6

�% �#�$#�-����������	�� ���8��-(	��	)���	����	� �	������	��/	���(����	�� ���1

�% 8��
�8/ -% 8��
�8/ $% 8&
�8/ �% 89�
�8/

!% :�"��/������ ������;;;;;;;������$�(�

�% <�" -% /0< $% 0/0 �% &((��'��-�,	

 �
�*�

��� 	�



�����

�������	�
�� ��� �������	
�

�% <����������-(	���������'	���#	����������#	�="��'����������� ���)���(��!������(��	��

�% >	� -% ?�

$% .��#�������- �% ?��	��'��#	��-�,	

�% <��	�� ���'(�)�-���)	���	��+#	��������	�� ���$����������$$ ��
��	)���(	����'�����	��'

����$���	�������)�	��-(	�-������)(�-�(�	��-(	�-����#	�����	�	�����

�% �� 	�'��������-(	����	�� ������(� -% '�(�	�'����((����	�� ���

$% �� 	�'����((����	�� �� �% ���	��'��#	�	

�% &'�	�����$��#���-		��� �#	��	�)#�����	�
��#	�����#�� �#���

�% �	� (�����(�����'�� �#	������

-% �	������$���,	�'(�+�-��

$% �,	�+���	���#	�,�( 	��#���+�������	��'�����#	�'������ �#

�% �,	�+���	���#	�,�( 	��#���+�������	��'�����#	�(����� �#

*% /���������� �$	�$���-�(�����'�0<"���

�% ����& -% ����& $% !���& �% ����&

7% 0<"�#�����+	����,��)�;;;;;;;;;����	�

�% /=880 -% �����-� $% ��+	�� � �% ��+	����+�

��% <��$�����	����	�;;;;;;;;;���� �	��

�% ���	��� -% ���	��� $% ���	��� �% ���	���

��% <��*���
�'���	��	���(��	��������	�'�$��)��#	��	@ ��	������	������������(��	����	

���,��	��-��;;;;;;;�������

�% 0������0� -% 0������0� $% 0������0� �% 0������0�

��% �#�������#	�� ��������'���	���$#��	�$�$(	����*���
��'���$�����(��'������7���6A���

 �	��1

�% ���*�� /	$ -% ���*���/	$ $% ��� /	$ �% ����/	$

��% B&�8�-�������"2?��	)���	����� �	����

�% ����	$��	��,	�'(�+�$����������'��	��	$��,	����	�

-% ����	$��	����	��'��	��	$��,	����	�

$% ����	$��	�#���+��	�$�����(�����#	���	��������'��	��	$��,	����	�

�% ?��	��'��#	��-�,	

�!% ���#���$�����(��'������7���6A
��6��� ���-	�(���	��+��#�;;;;;;�'�����-� �����	��'

7����

�% C&�6 -% C��6 $% C8�6 �% 87�6

;;;;;;;;;;;;;;



�����

�������	
� ��� �������	�
��

����

���


���� �����������������
������������������������������ � ����	� !!�

�"# $���%���������&� '(
�

)!"�*"*+
�*������$+,�$  �!"$
!*+�� �+�-�

�����������	�
��	��	����
���������� �������
���

���	�
�����������������������

��������	
���� �� ��������

	��������

����
���

!� ���� ����

�������
�#�	������
����

"� %
������
	�
����	$���
��
��
������� �����

�� /�(,	���3�8����
 �5697
'�

�% ��''	�	�����	�-	�+		��"</"�����:</"���$#��	$� �	��

-% ����	����&=0��������	�)#��*�-���� �-	�������	��������	���(�������	�����'��������	��

���6���+������/���	��#	��	� (���'��������������	)���	��:������:���'�.������

$% 8��(����<0��	)���	�����*����

�% 8��(����'�((�+��)������ $�����

�% &"&==�D&���	��E

�% ="&==�D&���	���E

�% �F?G�D:	)E
�D:	(;&���	��E

	% 8��(�����#	�������'������H����(�#��� �	��$�="��

�� /�(,	���3��-��
 �'6:7
;�

�% 8��(�����#	�$����� $���������+�����)�����$��(	��'�����������	������&(������	�'�$	���

+��#�*������$��$�����((	������	��(�����#	�$��$	����'��	����)����	�
��	���	-� �$	

 ���)���'(�+$#�����������	�'�$��)����)����

-% 8��(����/C:������$���	��+��#����	������*����

$% <��	�'�$	����H�*�0��)����:2���������H�*������:&�����*���������	����&=0����'���

(��)	���� �-	�� '��������������'� �	,	��� �-	��� ����	�� ���	��	���(� �����:&�

(�$�������!����#�I�!����#�



�����

!� &��+	����3��<����
 �9657
'�

�% 8��(�����#	�(�)�$�(������ $���������	�����92:=�
�92:�C
�<2:=������<2:�C

����	���(�

-% ���#��	������)����	��(�������	�����������$�����(��	)���	��

$% 8��(����#�+�&J��$��,	���������$����	�����0<"���'*���

�% ��''	�	�����	�-	�+		��"</"�����:</"�

�� &��+	����3��-��
 �'6:7
;�

�% ���+�����	��(����-(�$�����)�����'�0<"���'*���

�% ����	� �� �#���� ���	� ���-��+��� �� �	�	�� �����(��� 	��(����0"2?
� <?�"2?����

/�&�5/��	)���	����'�0<"�

�% 8��(����+��#��	������)�������)�����	���������������	�������)���A�������'�0<"�

;;;;;;;;;;;;;;;;;;;;;

�������	�
�� �!� �������	
�



�������	
� �������	�
��

����

���


���� �����������������
������������������������������ � ����	� !!�

�"# $���%���������&� '(
�

)!"�*"*+
�*������$+,�$  �!"$
!*+�� �+�-�

�����������	�
��	��	����
���������� �����������
���

���	�
�����������������������

��������	
���� �� ����	����
���

����
�����
���	��������	�����
���	�������
	������
�

��������		��������	��������������

	������
���
��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&

'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

"� ���� ����

�������
�#�	������
����

$� %
������
	�
����	$���
��
��
������� �����

)"./*01����2��
34��.��������

� �������
������� �	� ������
��!

�� "#���	��#	�$���	$���������
 �
56
7
5�

�% &��	�� ���'(�)�*���)	���	��+#	��������	�� ���$����������$$ ��
��	)���(	����'�����	��'

����$���	�������)�	��*(	�*������)(�*�(�	��*(	�*����#	�����	�	�����

�% �� 	�'��������*(	����	�� ������(� *% '�(�	�'����((����	�� ���

$% �� 	�'����((����	�� �� �% ���	��'��#	�	

�% ,'�	�����$��#���*		��� �#	��	�)#�����	�
��#	�����#�� �#���

�% �	� (�����(�����'�� �#	������

*% �	������$���-	�'(�+�*��

$% �-	�+���	���#	�-�( 	��#���+�������	��'�����#	�'������ �#

�% �-	�+���	���#	�-�( 	��#���+�������	��'�����#	�(����� �#

�% .���������� �$	�$���*�(�����'�/&"���

�% ����, *% ����, $% !���, �% ����,

!% /&"�#�����+	����-��)�000000000����	�

�% .122/ *% �����*� $% ��+	�� � �% ��+	����+�

�% &��$�����	����	�000000000���� �	��

�% ���	��� *% ���	��� $% ���	��� �% ���	���

�% &��3���
�'���	��	���(��	��������	�'�$��)��#	��	4 ��	������	������������(��	����	

���-��	��*��0000000�������

�% /������/� *% /������/� $% /������/� �% /������/�

 �
�*�

��� 	�



�����

�������	�
�� ��� �������	
�

�% �#�������#	�� ��������'���	���$#��	�$�$(	����3���
��'���$�����(��'������5���67���

 �	��8

�% ���3�� .	$ *% ���3���.	$ $% ��� .	$ �% ����.	$

3% 9,�2�*�������":;��	)���	����� �	����

�% ����	$��	��-	�'(�+�$����������'��	��	$��-	����	�

*% ����	$��	����	��'��	��	$��-	����	�

$% ����	$��	�#���+��	�$�����(�����#	���	��������'��	��	$��-	����	�

�% ;��	��'��#	��*�-	

5% ���#���$�����(��'������5���67
��6��� ���*	�(���	��+��#�000000�'�����*� �����	��'

5����

�% <,�6 *% <��6 $% <2�6 �% 25�6

��% ,"�'(�)����3��������	��+#	�

�% ���	�����-	�'(�+��$$ ��

*% 3�#�=����'��	���(����������	$	�-	�

$% 3�#�=����'��	���(������������������	�

�% "�����)	�	���	��'�������*�������!�*���� ���)���������

��% �#���+�((�*	�$���	�����'�./��'�	��	�	$ ������'�'�((�+��)��	���'������ $������8

�:>�./
�?���

/@.6��

/@.6��

/:/��

/@.6� /.�

�% �3�6 *% �5�6 $% ���6 �% �,�6

��% �#�$#�*����������	�� ���2��*(	��	)���	����	� �	������	��.	���(����	�� ���8

�% 2��
�2. *% 2��
�2. $% 2,
�2. �% 2A�
�2.

��% B�"��.������ ������0000000������$�(�

�% &�" *% ./& $% /./ �% ,((��'��*�-	

�!% &����������*(	���������'	���#	����������#	�1"��'����������� ���)���(��!������(��	��

�% C	� *% ;�

$% =��#�������* �% ;��	��'��#	��*�-	

00000000000000



�����

�������	
� ��� �������	�
��

����

���


���� �����������������
������������������������������ � ����	� !!�

�"# $���%���������&� '(
�

)!"�*"*+
�*������$+,�$  �!"$
!*+�� �+�-�

�����������	�
��	��	����
���������� �������
���

���	�
�����������������������

��������	
���� �� ��������

	��������

����
���

!� ���� ����

�������
�#�	������
����

"� %
������
	�
����	$���
��
��
������� �����

�� .�(-	���3�8����
 �5697
'�

�% ��''	�	�����	�*	�+		��"&."�����B&."���$#��	$� �	��

*% ����	����,1/��������	�)#��3�*���� �*	�������	��������	���(�������	�����'��������	��

���6���+������.���	��#	��	� (���'��������������	)���	��B������B���'�=������

$% 2��(����&/��	)���	�����3����

�% 2��(����'�((�+��)������ $�����

�% ,",11�D,���	��E

�% 1",11�D,���	���E

�% �F;G�DB	)E
�DB	(0,���	��E

	% 2��(�����#	�������'������H����(�#��� �	��$�1"��

�� .�(-	���3��-��
 �'6:7
;�

�% 2��(�����#	�$����� $���������+�����)�����$��(	��'�����������	������,(������	�'�$	���

+��#�3������$��$�����((	������	��(�����#	�$��$	����'��	����)����	�
��	���	*� �$	

 ���)���'(�+$#�����������	�'�$��)����)����

*% 2��(����.<B������$���	��+��#����	������3����

$% &��	�'�$	����H�3�/��)����B:���������H�3������B,�����3���������	����,1/����'���

(��)	���� �*	�� '��������������'� �	-	��� �*	��� ����	�� ���	��	���(� �����B,�

(�$�������!����#�I�!����#�



�����

!� ,��+	����3��<����
 �9657
'�

�% 2��(�����#	�(�)�$�(������ $���������	�����A:B1�
�A:B�<
�&:B1������&:B�<

����	���(�

*% ���#��	������)����	��(�������	�����������$�����(��	)���	��

$% 2��(����#�+�,J��$��-	���������$����	�����/&"���'3���

�% ��''	�	�����	�*	�+		��"&."�����B&."�

�� ,��+	����3��-��
 �'6:7
;�

�% ���+�����	��(����*(�$�����)�����'�/&"���'3���

�% ����	� �� �#���� ���	� ���*��+��� �� �	�	�� �����(��� 	��(����/":;
� &;�":;����

.�,�@.��	)���	����'�/&"�

�% 2��(����+��#��	������)�������)�����	���������������	�������)���7�������'�/&"�

000000000000000000000

�������	�
�� �!� �������	
�



�������	
� �������	�
��

� � � �

� � �
� � � �

�
���������
���������	�������������������� !�� "!#�$�
%

����
�&����� �������
�&��� ��'� �(�
�)� '�����

�����������	�
���
�������������� �����������
���

�
�	�
�������������� ��������

������������������ �� ����	����
����	
��
������
���	��������	�����
�����
�����	�����


����������		��������	��������������

	������
������� ����

!� ��
���������� ����!����
��"��
����
����#�$����%�������%
&��'�����$������	������(��%#%�)���*#���+�),����-�
����#�$�%

"� #
������
	�
�����$���
��
��
������� �����
$� ���� ����

�������
��
%�����

����

)�*+&,-�.� /��
01��*2�3� "!3

�!���
���
�����
�!�	� ������
��"

#� $%���	��%	�&���	&�����
���
 �
45
6
4�

�' (���%	�)�	����*��+�,��-	��	�&%	����%	��#($�	�%
)
��

�' .	-��
+	��	�
����&	�&%���&�	�
��
&�

)' /�	��
�����+�,��&%	�&���
�
��

&' 0�,��-	������������)�&�

�' (,,��1��%	�	

�' (��2$3�&���)	�!�	�

�' �������
&�&���!&���

)' 1�����*	��&�����,

&' 1�����		��&�����,��1��&��%!��������

�' �,,��1��%	�	

�' #���	+	��	�),�&�
�-����	��1����%��
����

�' 4!�&�
���5��
��
���	+	��	�)
�������5���5��
��
��1��*����)
��

)' 4!�&�
���5��
��
��1��*����)
�������5���5��
��
���	+	��	�)
��

&' 4!�&�
���5���5��
��
���	+	��	�)
�������5��
��
��1��*����)
��

�' 4!�&�
���5������5��
��
��1��*����)
�������5��
��
���	+	��	�)
��

"' #����6�.�6�.���%��
�����*%
&%�,��	��
��,	������	��7

�' 6� )' .� &' 6� �' .�

�' �	,����
�	�
���	1
�	��)���%	�
��	�+�,�*%	�

�' -��	�&!��	���
�&�	��	��1������8�������8��1�
���1
��,�+�,!	

)' ����	�&!��	����	�&%	����8�1����1��*����,	���-	�&!��	��

&' ����	�+�,��-	�������1�������8������8��1�
����&�!�,�+�,!	

�' �,,��1��%	�	
��
�&�



�����

�������	�
�� ��� �������	
�

 ' #����699�1�	:!	�&������%	�
;	�����+�,!	��1��
+
�	�)��.��	�*����+��
	��1���

���������
�����
�-,	���	���
�&�	�	���*
�%�1
��<�����=>;��?%���
���%	�+�,!	��1

����%	�
;	���!��!��7

�' ����>;����������>;�
������=>;�
�&�	�	���

)' ��=>;��������=>;�
����=>;�
�&�	�	���

&' ��>;��������>;�
����>;�
�&�	�	���

�' ��=>;��������=>;�
������>;�
�&�	�	���

�' �%	����&	����1��!��
�-��11��1���&���!&�
�-�2$3�
�����*����

�' 2$3��!����11��
�	 )' $
�&!
���!����11��
�	

&' $���!���
�� �' $���!&�
��

@' ?%
&%��1��%	�1�,,�*
�-��	��	���!�	��	�����%����	��
�
+
�������+AB$�7

�' 9���� )' 5�C����	��%	���&�!�,	

&' 6����� �' .��	��1��)�+	

�' #��D3��"��
1�)��%���
--	�������	�	���
-��,���	����,
	���
�!,���	�!�,���%	�

�' ��
--	��
���&�
+��	� )' 3	�	��
���&�
+��	�

&' E��%��'�����)' �' $��F�����

��' #��G.�C�G���&�����,,	���	�����+�,��-	�H0	'�
��-
+	��)�

�' 0	�<�026�I�060 )' 0	�<�060�C�026
&' 0	�<�026�C�060 �' 0	�<�060�I�026

��' �%	��!�)	���1��
��,�����	:!
�	������	��!�	����
���1��*��1�	:!	�&
	��!����

�����!�
�-�#$��"$�� ���	

�' � )' " &' � �'  

��' (�%
-%�,	+	,��
-��,�����
��,����	,	&��
��!���1�#$��"$�� ���
��,�����!��!���1

�' 9��&%	� )' $�!��	��

&' E��%��'�����)' �' .��	��1��%	�	

��' ����
��!��+�,��-	����-	���C�"0�����<�"������	:!
�	���0���
��,���
�

�' ���
-
� )' ���
-
� &' �
�� ��
-
� �' �

�� ��
-
�

�"' �%	�,����
����!&�
�������%	��!�-��!���)	���

�' #��!��
����!&�
�� )' G!��!��
����!&�
��

&' J
�%	���'����)' �' (,,��1��%	�	

KKKKKKKKKKKKKK



�����

�������	
� ��� �������	�
��

� � � �

� � �

�
���������
���������	�������������������� !�� "!#�$�
%

����
�&����� �������
�&��� ��'� �(�
�)� '�����

�����������	�
���
�������������� ������
�� 

�
�	�
�������������� ��������

������ �� ��������

	���������	
��
����
!� #
������
	�
�����$���
��
��
������� �����
"� ���� ����

�������
��
%�����

����

2J$�#G.�C�#

##� (��*	���!0��7����
 �4586
$�

�' J��,�
���*�������
��������,�-���1�2$3�

�' >�*���	��$,����E����	��	,1�&���!���
���)�����9$�&
�&!
���!�����11�2$3�7

�' >�*�($���*	��&�����,�1�����1����	-!,�����
���&%
	+	��!�
�-��#($������3#($�7

"' ?�
�	������	����#��!&�
��������
	,	&��
&�%	��
�-�

###� (��*	���!0�"!��
 ��5
6��

�' ?
�%��%	�%	,���1�&
�&!
���
�-��������*�+	1����	��,�
���
�-,	��%��	�%�,1�*�+	

&�����,,	���	&�
1
	��*
�%�
��!&�
+	�,������	�
+	��%	�	���	��
����1���(+	��-	

�$��!��!��+�,��-	��?%���
���%	�	11	&���1�1�		�*%		,
�-��
��	�*%	��&���	&�	�

�&�����
��!&�
+	�,����7

�' ?
�%��%	�%	,���1�),�&���
�-����	��,�
���%	�699�#$�9��� ���L�
�-�699�#$�� ��

�	�
-������	��,�
��*���
�-��1��2=��	���!,�����

#0� �	�
-����1�	:!	�&������%	�
;	�����-	�	���	���1�	:!	�&���1���=>;��������=>;

!�
�-�#$�$��"�" ��L�	�"�"���>;�&�����,� �

2J$�#G.�C�##

0� 2�,+	��!0��7����
 �8546
$�

�' ���*�����	��,�
��),�&���
�-�����1�#$��"$�� �

�' �	�
-�����
�	��!�
�-�D3��"�����-	�	���	����	,����1������	&�����
���*�

�	&�
����



�����

�' $�����	�)	�*		���%	���&�!�,	�����3���

"' �	�
-�����
-��,�&���
�
��
�-�&
�&!
�����&��+	����B$�������B$�
�����"�(���

���(��L�	�6������

0#� 2�,+	��!0�"!��
 �
5�6��

�' ���*�����	��,�
��,���	���
�-����1���)���,	�1
,,
�-��,����

�' �	�
-����1�	:!	�&���	��!�	�	����	�!������	��!�	�1�	:!	�&��!���������=>;

*
�%�����>;��&&!��&��

0##� �	�
-���� �
�� ��
-
���0������	��!�	�0
��<��0��L�	����>;�&,�&�� �

KKKKKKKKKKKKKKKKKKKKK

�������	�
�� �"� �������	
�



�������	
� �������	�
��

� � � �

� � �

�
���������
���������	�������������������� !�� "!#�$�
%

����
�&����� �������
�&��� ��'� �(�
�)� '�����

�����������	�
���
�������������� �����������
���

�
�	�
�������������� ��������

������������������ �� ����	����
����	
��
������
���	��������	�����
�����
�����	�����


����������		��������	��������������

	������
������� ����

!� ��
���������� ����!����
��"��
����
����#�$����%�������%
&��'�����$������	������(��%#%�)���*#���+�),����-�
����#�$�%

"� #
������
	�
�����$���
��
��
������� �����
$� ���� ����

�������
��
%�����

����

)�*+&,-�.� /��
01��*2�3� "!3

�!���
���
�����
�!�	� ������
��"

#� $%���	��%	�&���	&�����
���
 �
45
6
4�

�' (%
&%��)��%	�)�**�+
�,��	��	���!�	��	�����%����	��
�
-
�������-./$�0

�' 1���� 2' 3�4����	��%	���&�!�*	

&' 5����� �' 6��	��)��2�-	

�' #��78��"��
)�2��%���
,,	�������	�	���
,��*���	����*
	���
�!*���	�!�*���%	�

�' ��
,,	��
���&�
-��	� 2' 8	�	��
���&�
-��	�

&' 9��%��'�����2' �' $��:�����

�' #��;6�4�;���&�����**	���	�����-�*��,	�<=	'�
��,
-	��2�

�' =	�>�=?5�@�=5= 2' =	�>�=5=�4�=?5
&' =	�>�=?5�4�=5= �' =	�>�=5=�@�=?5

"' �%	��!�2	���)��
��*�����	A!
�	������	��!�	����
���)��+��)�	A!	�&
	��!����

�����!�
�,�#$��"$�� ���	

�' � 2' " &' � �'  

�' B�%
,%�*	-	*��
,��*�����
��*����	*	&��
��!���)�#$��"$�� ���
��*�����!��!���)

�' 1��&%	� 2' $�!��	��

&' 9��%��'�����2' �' 6��	��)��%	�	

 ' ����
��!��-�*��,	����,	���4�"=�����>�"������	A!
�	���=���
��*���
�

�' ���
,
� 2' ���
,
� &' �
�� ��
,
� �' �

�� ��
,
�

�' �%	�*����
����!&�
�������%	��!�,��!���2	���

�' #��!��
����!&�
�� 2' ;!��!��
����!&�
��

&' C
�%	���'����2' �' B**��)��%	�	

��
�&�

� � � �



����*

�������	�
�� ��� �������	
�

D' B���%	�2�	����+��-�*��,	��	�&%	����%	��#B$�	�%
2
��

�' 6	,��
-	��	�
����&	�&%���&�	�
��
&�

2' E�	��
�����-�*��&%	�&���
�
��

&' =�*��,	������������2�&�

�' B**��)��%	�	

�' B��?$8�&���2	�!�	�

�' �������
&�&���!&���

2' )�����+	��&�����*

&' )�����		��&�����*��)��&��%!��������

�' �**��)��%	�	

��' #���	-	��	�2*�&�
�,����	��)����%��
����

�' F!�&�
���3��
��
���	-	��	�2
�������3���3��
��
��)��+����2
��

2' F!�&�
���3��
��
��)��+����2
�������3���3��
��
���	-	��	�2
��

&' F!�&�
���3���3��
��
���	-	��	�2
�������3��
��
��)��+����2
��

�' F!�&�
���3������3��
��
��)��+����2
�������3��
��
���	-	��	�2
��

��' #����5�6�5�6���%��
�����+%
&%�*��	��
��*	������	��0

�' 5� 2' 6� &' 5� �' 6�

��' �	*����
�	�
���	)
�	��2���%	�
��	�-�*�+%	�

�' ,��	�&!��	���
�&�	��	��)������G�������G��)�
���)
��*�-�*!	

2' ����	�&!��	����	�&%	����G�)����)��+����*	���,	�&!��	��

&' ����	�-�*��,	�������)�������G������G��)�
����&�!�*�-�*!	

�' �**��)��%	�	

��' #����511�)�	A!	�&������%	�
H	�����-�*!	��)��
-
�	�2��6��	�+����-��
	��)���

���������
�����
�,*	���	���
�&�	�	���+
�%�)
��>�����IJH��(%���
���%	�-�*!	��)

����%	�
H	���!��!��0

�' ����JH����������JH�
������IJH�
�&�	�	���

2' ��IJH��������IJH�
����IJH�
�&�	�	���

&' ��JH��������JH�
����JH�
�&�	�	���

�' ��IJH��������IJH�
������JH�
�&�	�	���

�"' �%	����&	����)��!��
�,��))��)���&���!&�
�,�?$8�
�����+����

�' ?$8��!����))��
�	 2' $
�&!
���!����))��
�	

&' $���!���
�� �' $���!&�
��

KKKKKKKKKKKKKK



����*

�������	
� ��� �������	�
��

� � � �

� � �

�
���������
���������	�������������������� !�� "!#�$�
%

����
�&����� �������
�&��� ��'� �(�
�)� '�����

�����������	�
���
�������������� ������
�� 

�
�	�
�������������� ��������

������ �� ��������

	���������	
��
����
!� #
������
	�
�����$���
��
��
������� �����
"� ���� ����

�������
��
%�����

����

?C$�#;6�4�#

##� B��+	���!0��7����
 �4586
$�

�' C��*�
���+�������
��������*�,���)�?$8�

�' J�+���	��$*����9����	��	*)�&���!���
���2�����1$�&
�&!
���!�����))�?$8�0

�' J�+�B$���+	��&�����*�)�����)����	,!*�����
���&%
	-	��!�
�,��#B$������8#B$�0

"' (�
�	������	����#��!&�
��������
	*	&��
&�%	��
�,�

###� B��+	���!0�"!��
 ��5
6��

�' (
�%��%	�%	*���)�&
�&!
���
�,��������+�-	)����	��*�
���
�,*	��%��	�%�*)�+�-	

&�����**	���	&�
)
	��+
�%�
��!&�
-	�*������	�
-	��%	�	���	��
����)���B-	��,	

�$��!��!��-�*��,	��(%���
���%	�	))	&���)�)�		�+%		*
�,��
��	�+%	��&���	&�	�

�&�����
��!&�
-	�*����0

�' (
�%��%	�%	*���)�2*�&���
�,����	��*�
���%	�511�#$�1��� ���L�
�,�511�#$�� ��

�	�
,������	��*�
��+���
�,��)��?I��	���!*�����

#=� �	�
,����)�	A!	�&������%	�
H	�����,	�	���	���)�	A!	�&���)���IJH��������IJH

!�
�,�#$�$��"�" ��L�	�"�"���JH�&�����*� �

?C$�#;6�4�##

=� ?�*-	��!0��7����
 �8546
$�

�' ���+�����	��*�
��2*�&���
�,�����)�#$��"$�� �

�' �	�
,�����
�	��!�
�,�78��"�����,	�	���	����	*����)������	&�����
���+�

�	&�
����



����*

�' $�����	�2	�+		���%	���&�!�*	�����8���

"' �	�
,�����
,��*�&���
�
��
�,�&
�&!
�����&��-	����/$�������/$�
�����"�B���

���B��L�	�5������

=#� ?�*-	��!0�"!��
 �
5�6��

�' ���+�����	��*�
��*���	���
�,����)���2���*	�)
**
�,��*����

�' �	�
,����)�	A!	�&���	��!�	�	����	�!������	��!�	�)�	A!	�&��!���������IJH

+
�%�����JH��&&!��&��

=##� �	�
,���� �
�� ��
,
���=������	��!�	�=
��>��=��L�	����JH�&*�&�� �

KKKKKKKKKKKKKKKKKKKKK

�������	�
�� �"� �������	
�



�������	
� �������	�
��

� � � �

� � �

�
���������
���������	�������������������� !�� "!#�$�
%

����
�&����� �������
�&��� ��'� �(�
�)� '�����

�����������	�
���
�������������� �����������
���

�
�	�
�������������� ��������

������������������ �� ����	����
����	
��
������
���	��������	�����
�����
�����	�����


����������		��������	��������������

	������
������� ����

!� ��
���������� ����!����
��"��
����
����#�$����%�������%
&��'�����$������	������(��%#%�)���*#���+�),����-�
����#�$�%

"� #
������
	�
�����$���
��
��
������� �����
$� ���� ����

�������
��
%�����

����

)�*+&,-�.� /��
01��*2�3� "!3

�!���
���
�����
�!�	� ������
��"

#� $%���	��%	�&���	&�����
���
 �
45
6
4�

�' �	(����
�	�
���	)
�	��*���%	�
��	�+�(�,%	�

�' -��	�&!��	���
�&�	��	��)������.�������.��)�
���)
��(�+�(!	

*' ����	�&!��	����	�&%	����.�)����)��,����(	���-	�&!��	��

&' ����	�+�(��-	�������)�������.������.��)�
����&�!�(�+�(!	

�' �((��)��%	�	

�' #����/00�)�	1!	�&������%	�
2	�����+�(!	��)��
+
�	�*��3��	�,����+��
	��)���

���������
�����
�-(	���	���
�&�	�	���,
�%�)
��4�����562��7%���
���%	�+�(!	��)

����%	�
2	���!��!��8

�' ����62����������62�
������562�
�&�	�	���

*' ��562��������562�
����562�
�&�	�	���

&' ��62��������62�
����62�
�&�	�	���

�' ��562��������562�
������62�
�&�	�	���

�' �%	����&	����)��!��
�-��))��)���&���!&�
�-�9$:�
�����,����

�' 9$:��!����))��
�	 *' $
�&!
���!����))��
�	

&' $���!���
�� �' $���!&�
��

"' 7%
&%��)��%	�)�((�,
�-��	��	���!�	��	�����%����	��
�
+
�������+;<$�8

�' 0���� *' =�>����	��%	���&�!�(	

&' /����� �' 3��	��)��*�+	

�' #��?:��"��
)�*��%���
--	�������	�	���
-��(���	����(
	���
�!(���	�!�(���%	�

�' ��
--	��
���&�
+��	� *' :	�	��
���&�
+��	�

&' @��%��'�����*' �' $��A�����

��
�&�

� � � �



�����

�������	�
�� ��� �������	
�

 ' #��B3�>�B���&�����((	���	�����+�(��-	�CD	'�
��-
+	��*�

�' D	�4�D9/�E�D/D *' D	�4�D/D�>�D9/
&' D	�4�D9/�>�D/D �' D	�4�D/D�E�D9/

�' �%	��!�*	���)��
��(�����	1!
�	������	��!�	����
���)��,��)�	1!	�&
	��!����

�����!�
�-�#$��"$�� ���	

�' � *' " &' � �'  

F' G�%
-%�(	+	(��
-��(�����
��(����	(	&��
��!���)�#$��"$�� ���
��(�����!��!���)

�' 0��&%	� *' $�!��	��

&' @��%��'�����*' �' 3��	��)��%	�	

�' ����
��!��+�(��-	����-	���>�"D�����4�"������	1!
�	���D���
��(���
�

�' ���
-
� *' ���
-
� &' �
�

� ��
-
� �' �
�

� ��
-
�

��' �%	�(����
����!&�
�������%	��!�-��!���*	���

�' #��!��
����!&�
�� *' B!��!��
����!&�
��

&' H
�%	���'����*' �' G((��)��%	�	

��' G���%	�*�	����,��+�(��-	��	�&%	����%	��#G$�	�%
*
��

�' 3	-��
+	��	�
����&	�&%���&�	�
��
&�

*' I�	��
�����+�(��&%	�&���
�
��

&' D�(��-	������������*�&�

�' G((��)��%	�	

��' G��9$:�&���*	�!�	�

�' �������
&�&���!&���

*' )�����,	��&�����(

&' )�����		��&�����(��)��&��%!��������

�' �((��)��%	�	

��' #���	+	��	�*(�&�
�-����	��)����%��
����

�' J!�&�
���=��
��
���	+	��	�*
�������=���=��
��
��)��,����*
��

*' J!�&�
���=��
��
��)��,����*
�������=���=��
��
���	+	��	�*
��

&' J!�&�
���=���=��
��
���	+	��	�*
�������=��
��
��)��,����*
��

�' J!�&�
���=������=��
��
��)��,����*
�������=��
��
���	+	��	�*
��

�"' #����/�3�/�3���%��
�����,%
&%�(��	��
��(	������	��8

�' /� *' 3� &' /� �' 3�

KKKKKKKKKKKKKK



�����

�������	
� ��� �������	�
��

� � � �

� � �

�
���������
���������	�������������������� !�� "!#�$�
%

����
�&����� �������
�&��� ��'� �(�
�)� '�����

�����������	�
���
�������������� ������
�� 

�
�	�
�������������� ��������

������ �� ��������

	���������	
��
����
!� #
������
	�
�����$���
��
��
������� �����
"� ���� ����

�������
��
%�����

����

9H$�#B3�>�#

##� G��,	���!0��7����
 �4586
$�

�' H��(�
���,�������
��������(�-���)�9$:�

�' 6�,���	��$(����@����	��	()�&���!���
���*�����0$�&
�&!
���!�����))�9$:�8

�' 6�,�G$���,	��&�����(�)�����)����	-!(�����
���&%
	+	��!�
�-��#G$������:#G$�8

"' 7�
�	������	����#��!&�
��������
	(	&��
&�%	��
�-�

###� G��,	���!0�"!��
 ��5
6��

�' 7
�%��%	�%	(���)�&
�&!
���
�-��������,�+	)����	��(�
���
�-(	��%��	�%�()�,�+	

&�����((	���	&�
)
	��,
�%�
��!&�
+	�(������	�
+	��%	�	���	��
����)���G+	��-	

�$��!��!��+�(��-	��7%���
���%	�	))	&���)�)�		�,%		(
�-��
��	�,%	��&���	&�	�

�&�����
��!&�
+	�(����8

�' 7
�%��%	�%	(���)�*(�&���
�-����	��(�
���%	�/00�#$�0��� ���L�
�-�/00�#$�� ��

�	�
-������	��(�
��,���
�-��)��95��	���!(�����

#D� �	�
-����)�	1!	�&������%	�
2	�����-	�	���	���)�	1!	�&���)���562��������562

!�
�-�#$�$��"�" ��L�	�"�"���62�&�����(� �

9H$�#B3�>�##

D� 9�(+	��!0��7����
 �8546
$�

�' ���,�����	��(�
��*(�&���
�-�����)�#$��"$�� �

�' �	�
-�����
�	��!�
�-�?:��"�����-	�	���	����	(����)������	&�����
���,�

�	&�
����



�����

�' $�����	�*	�,		���%	���&�!�(	�����:���

"' �	�
-�����
-��(�&���
�
��
�-�&
�&!
�����&��+	����<$�������<$�
�����"�G���

���G��L�	�/������

D#� 9�(+	��!0�"!��
 �
5�6��

�' ���,�����	��(�
��(���	���
�-����)���*���(	�)
((
�-��(����

�' �	�
-����)�	1!	�&���	��!�	�	����	�!������	��!�	�)�	1!	�&��!���������562

,
�%�����62��&&!��&��

D##� �	�
-���� �
�� ��
-
���D������	��!�	�D
��4��D��L�	����62�&(�&�� �

KKKKKKKKKKKKKKKKKKKKK

�������	�
�� �"� �������	
�



�������	
� �������	�
��

� � � �

� � �

�
���������
���������	�������������������� !�� "!#�$�
%

����
�&����� �������
�&��� ��'� �(�
�)� '�����

�����������	�
���
�������������� �����������
���

�
�	�
�������������� ��������

������������������ �� ����	����
����	
��
������
���	��������	�����
�����
�����	�����


����������		��������	��������������

	������
������� ����

!� ��
���������� ����!����
��"��
����
����#�$����%�������%
&��'�����$������	������(��%#%�)���*#���+�),����-�
����#�$�%

"� #
������
	�
�����$���
��
��
������� �����
$� ���� ����

�������
��
%�����

����

)�*+&,-�.� /��
01��*2�3� "!3

�!���
���
�����
�!�	� ������
��"

#� $%���	��%	�&���	&�����
���
 �
45
6
4�

�' #��()�*�(���&�����++	���	�����,�+��-	�./	'�
��-
,	��0�

�' /	�1�/23�4�/3/ 0' /	�1�/3/�*�/23
&' /	�1�/23�*�/3/ �' /	�1�/3/�4�/23

�' �%	��!�0	���5��
��+�����	6!
�	������	��!�	����
���5��7��5�	6!	�&
	��!����

�����!�
�-�#$��"$�� ���	

�' � 0' " &' � �'  

�' 8�%
-%�+	,	+��
-��+�����
��+����	+	&��
��!���5�#$��"$�� ���
��+�����!��!���5

�' 9��&%	� 0' $�!��	��

&' :��%��'�����0' �' )��	��5��%	�	

"' ����
��!��,�+��-	����-	���*�"/�����1�"������	6!
�	���/���
��+���
�

�' ���
-
� 0' ���
-
� &' �
�� ��
-
� �' �

�� ��
-
�

�' �%	�+����
����!&�
�������%	��!�-��!���0	���

�' #��!��
����!&�
�� 0' (!��!��
����!&�
��

&' ;
�%	���'����0' �' 8++��5��%	�	

 ' 8���%	�0�	����7��,�+��-	��	�&%	����%	��#8$�	�%
0
��

�' )	-��
,	��	�
����&	�&%���&�	�
��
&�

0' <�	��
�����,�+��&%	�&���
�
��

&' /�+��-	������������0�&�

�' 8++��5��%	�	

��
�&�

� � � �



�����

�������	�
�� ��� �������	
�

�' 8��2$=�&���0	�!�	�

�' �������
&�&���!&���

0' 5�����7	��&�����+

&' 5�����		��&�����+��5��&��%!��������

�' �++��5��%	�	

>' #���	,	��	�0+�&�
�-����	��5����%��
����

�' ?!�&�
���@��
��
���	,	��	�0
�������@���@��
��
��5��7����0
��

0' ?!�&�
���@��
��
��5��7����0
�������@���@��
��
���	,	��	�0
��

&' ?!�&�
���@���@��
��
���	,	��	�0
�������@��
��
��5��7����0
��

�' ?!�&�
���@������@��
��
��5��7����0
�������@��
��
���	,	��	�0
��

�' #����3�)�3�)���%��
�����7%
&%�+��	��
��+	������	��A

�' 3� 0' )� &' 3� �' )�

��' �	+����
�	�
���	5
�	��0���%	�
��	�,�+�7%	�

�' -��	�&!��	���
�&�	��	��5������B�������B��5�
���5
��+�,�+!	

0' ����	�&!��	����	�&%	����B�5����5��7����+	���-	�&!��	��

&' ����	�,�+��-	�������5�������B������B��5�
����&�!�+�,�+!	

�' �++��5��%	�	

��' #����399�5�	6!	�&������%	�
C	�����,�+!	��5��
,
�	�0��)��	�7����,��
	��5���

���������
�����
�-+	���	���
�&�	�	���7
�%�5
��1�����DEC��F%���
���%	�,�+!	��5

����%	�
C	���!��!��A

�' ����EC����������EC�
������DEC�
�&�	�	���

0' ��DEC��������DEC�
����DEC�
�&�	�	���

&' ��EC��������EC�
����EC�
�&�	�	���

�' ��DEC��������DEC�
������EC�
�&�	�	���

��' �%	����&	����5��!��
�-��55��5���&���!&�
�-�2$=�
�����7����

�' 2$=��!����55��
�	 0' $
�&!
���!����55��
�	

&' $���!���
�� �' $���!&�
��

��' F%
&%��5��%	�5�++�7
�-��	��	���!�	��	�����%����	��
�
,
�������,GH$�A

�' 9���� 0' @�*����	��%	���&�!�+	

&' 3����� �' )��	��5��0�,	

�"' #��I=��"��
5�0��%���
--	�������	�	���
-��+���	����+
	���
�!+���	�!�+���%	�

�' ��
--	��
���&�
,��	� 0' =	�	��
���&�
,��	�

&' :��%��'�����0' �' $��J�����

KKKKKKKKKKKKKK



�����

�������	
� ��� �������	�
��

� � � �

� � �

�
���������
���������	�������������������� !�� "!#�$�
%

����
�&����� �������
�&��� ��'� �(�
�)� '�����

�����������	�
���
�������������� ������
�� 

�
�	�
�������������� ��������

������ �� ��������

	���������	
��
����
!� #
������
	�
�����$���
��
��
������� �����
"� ���� ����

�������
��
%�����

����

2;$�#()�*�#

##� 8��7	���!0��7����
 �4586
$�

�' ;��+�
���7�������
��������+�-���5�2$=�

�' E�7���	��$+����:����	��	+5�&���!���
���0�����9$�&
�&!
���!�����55�2$=�A

�' E�7�8$���7	��&�����+�5�����5����	-!+�����
���&%
	,	��!�
�-��#8$������=#8$�A

"' F�
�	������	����#��!&�
��������
	+	&��
&�%	��
�-�

###� 8��7	���!0�"!��
 ��5
6��

�' F
�%��%	�%	+���5�&
�&!
���
�-��������7�,	5����	��+�
���
�-+	��%��	�%�+5�7�,	

&�����++	���	&�
5
	��7
�%�
��!&�
,	�+������	�
,	��%	�	���	��
����5���8,	��-	

�$��!��!��,�+��-	��F%���
���%	�	55	&���5�5�		�7%		+
�-��
��	�7%	��&���	&�	�

�&�����
��!&�
,	�+����A

�' F
�%��%	�%	+���5�0+�&���
�-����	��+�
���%	�399�#$�9��� ���L�
�-�399�#$�� ��

�	�
-������	��+�
��7���
�-��5��2D��	���!+�����

#/� �	�
-����5�	6!	�&������%	�
C	�����-	�	���	���5�	6!	�&���5���DEC��������DEC

!�
�-�#$�$��"�" ��L�	�"�"���EC�&�����+� �

2;$�#()�*�##

/� 2�+,	��!0��7����
 �8546
$�

�' ���7�����	��+�
��0+�&���
�-�����5�#$��"$�� �

�' �	�
-�����
�	��!�
�-�I=��"�����-	�	���	����	+����5������	&�����
���7�

�	&�
����



�����

�' $�����	�0	�7		���%	���&�!�+	�����=���

"' �	�
-�����
-��+�&���
�
��
�-�&
�&!
�����&��,	����H$�������H$�
�����"�8���

���8��L�	�3������

/#� 2�+,	��!0�"!��
 �
5�6��

�' ���7�����	��+�
��+���	���
�-����5���0���+	�5
++
�-��+����

�' �	�
-����5�	6!	�&���	��!�	�	����	�!������	��!�	�5�	6!	�&��!���������DEC

7
�%�����EC��&&!��&��

/##� �	�
-���� �
�� ��
-
���/������	��!�	�/
��1��/��L�	����EC�&+�&�� �

KKKKKKKKKKKKKKKKKKKKK

�������	�
�� �"� �������	
�



�������	�� -1- SLR-VB – 181

Set P

SLR-VB – 181
Seat
No.

T.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

OPTICAL COMMUNICATION (New)

Day and Date : Monday, 22-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) In an optical fiber, the inner core is ___________ the cladding.
a) Denser than b) Less dense than
c) Both have same density d) None of the above

2) When the angle of incidence is ___________ the critical angle, the light beam
bends along the interface ?
a) More than b) Less than
c) Equal to d) None of a), b), c)

3) Edge emitter LED has _________ modulation bandwidth than surface emitters
with same drive level.
a) Less b) Better
c) One half d) Same

4) _________ absorption requires assistance of photons so that momentum as
well as energy is conserved.
a) Direct b) Indirect
c) Direct but not indirect d) Both a) and b)

5) The phototransistor provides internal gain of the photocurrent through _______
a) Avalanche multiplication b) Transistor action
c) Both a) and b) d) None of these

P.T.O.
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6) LASER works on ___________ principle.
a) Absorption b) Stimulated emission
c) Spontaneous emission d) Both b) and c)

7) If photodiode is having responsivity 0.8 A/W and optical power of 25 μ W,
then photocurrent generated is ___________
a) 20 μ A b) 25 μ A
c) 18 μ A d) None of the above

8) The cut back technique is regarded as Reference Test Method (RTM) for
___________ measurement.
a) Diameter b) Dispersion
c) Field d) Attenuation

9) Stimulated emission occur in semiconductor when following condition is
satisfied ___________
a) Efc – Efv = 0 b) Efc – Efv > Eg
c) Efc – Efv > hf > Eg d) hf > Eg

10) Rayleigh and Mie scattering are the types of ___________
a) Linear scattering b) Nonlinear scattering
c) Exponential scattering d) None of these

11) Loss in dB due to Fresnel reflection at a single interface is  ___________
a) –10log10(1 – r) b) –10log10(r – 1)
c) 10log10(1 – r) d) 10log10(r – 1)

12) ______________ are the semipermanent or permanent joints.
a) Connectors b) Splices
c) Couplers d) None of the above

13) In a 5 km long fiber, the output power is half of the input power, then what
is the loss coefficient ?
a) 0.06 dB/km b) 0.3 dB/km
c) 0.6 dB/km d) 3 dB/km

14) Silicon is not suitable for fabrication of light emitting diodes ___________
a) An indirect band gap semiconductor
b) An direct band gap semiconductor
c) An wide band gap semiconductor
d) None of the above

______________
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SLR-VB – 181

Seat
No.

T.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

OPTICAL COMMUNICATION (New)

Day and Date : Monday, 22-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Answer any four : 16

i) Explain working principle of LASER.

ii) A multimode step index fiber with a core diameter of 80 μ m and a relative
index difference of 1.5% is operating at a wavelength of 0.85 μ m. If the core
refractive index is 1.48, estimate :
a) the normalized frequency of the fiber.
b) the number of guided modes.

iii) Explain vapour phase deposition technique for preparing fiber optics.

iv) Explain material absorption losses in silica glass fiber.

v) What are splices ? Explain mechanical splicing technique.

3. Answer any two : 12

a) A 6 Km optical link consists of multimode step index fiber with core refractive
index of 1.5 and a relative refractive index difference of 1%. Estimate :

i) The delay difference between the slowest and fastest modes at the fiber
output.

ii) The rms pulse broadening due to intermodal dispersion on the link.

iii) The maximum bit rate obtained without substantial errors on the link
assuming intermodal dispersion.

iv) Bandwidth length product.

b) Explain in brief types of optical fibers.

c) Explain intermodal dispersion in multimode step index fiber.
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SECTION – II

4. Answer any four : 16

i) Explain the working of surface emitter LED.

ii) Explain the principle of p-i-n photodiode.

iii) Explain the transmitter design for optical communication.

iv) Explain briefly the cut off wavelength measurements.

v) When 1011 photons per second each with an energy of 1.28 × 10–19 J are
incident on an ideal photodiode, calculate :

a) The wavelength of incident radiation.

b) The output photocurrent.

5. Answer any two : 12

a) The quantum efficiency of a particular silicon RAPD is 80% for the detection
of radiation at a wavelength of 0.9 μ m. When the incident optical is 0.5 μ W,
the output current from the device (after avalanche gain) is 11μ A. Determine
the multiplication factor.

b) Define the term LED power, quantum efficiency and derive expression for
them.

c) Explain the concept of WDM system.

_____________________
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SLR-VB – 181
Seat
No.

T.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

OPTICAL COMMUNICATION (New)

Day and Date : Monday, 22-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) The cut back technique is regarded as Reference Test Method (RTM) for
___________ measurement.
a) Diameter b) Dispersion
c) Field d) Attenuation

2) Stimulated emission occur in semiconductor when following condition is
satisfied ___________
a) Efc – Efv = 0 b) Efc – Efv > Eg
c) Efc – Efv > hf > Eg d) hf > Eg

3) Rayleigh and Mie scattering are the types of ___________
a) Linear scattering b) Nonlinear scattering
c) Exponential scattering d) None of these

4) Loss in dB due to Fresnel reflection at a single interface is  ___________
a) –10log10(1 – r) b) –10log10(r – 1)
c) 10log10(1 – r) d) 10log10(r – 1)

5) ______________ are the semipermanent or permanent joints.
a) Connectors b) Splices
c) Couplers d) None of the above

P.T.O.
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6) In a 5 km long fiber, the output power is half of the input power, then what
is the loss coefficient ?
a) 0.06 dB/km b) 0.3 dB/km
c) 0.6 dB/km d) 3 dB/km

7) Silicon is not suitable for fabrication of light emitting diodes ___________
a) An indirect band gap semiconductor
b) An direct band gap semiconductor
c) An wide band gap semiconductor
d) None of the above

8) In an optical fiber, the inner core is ___________ the cladding.
a) Denser than b) Less dense than
c) Both have same density d) None of the above

9) When the angle of incidence is ___________ the critical angle, the light beam
bends along the interface ?
a) More than b) Less than
c) Equal to d) None of a), b), c)

10) Edge emitter LED has _________ modulation bandwidth than surface emitters
with same drive level.
a) Less b) Better
c) One half d) Same

11) _________ absorption requires assistance of photons so that momentum as
well as energy is conserved.
a) Direct b) Indirect
c) Direct but not indirect d) Both a) and b)

12) The phototransistor provides internal gain of the photocurrent through _______
a) Avalanche multiplication b) Transistor action
c) Both a) and b) d) None of these

13) LASER works on ___________ principle.
a) Absorption b) Stimulated emission
c) Spontaneous emission d) Both b) and c)

14) If photodiode is having responsivity 0.8 A/W and optical power of 25 μ W,
then photocurrent generated is ___________
a) 20 μ A b) 25 μ A
c) 18 μ A d) None of the above

______________
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SLR-VB – 181

Seat
No.

T.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

OPTICAL COMMUNICATION (New)

Day and Date : Monday, 22-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Answer any four : 16

i) Explain working principle of LASER.

ii) A multimode step index fiber with a core diameter of 80 μ m and a relative
index difference of 1.5% is operating at a wavelength of 0.85 μ m. If the core
refractive index is 1.48, estimate :
a) the normalized frequency of the fiber.
b) the number of guided modes.

iii) Explain vapour phase deposition technique for preparing fiber optics.

iv) Explain material absorption losses in silica glass fiber.

v) What are splices ? Explain mechanical splicing technique.

3. Answer any two : 12

a) A 6 Km optical link consists of multimode step index fiber with core refractive
index of 1.5 and a relative refractive index difference of 1%. Estimate :

i) The delay difference between the slowest and fastest modes at the fiber
output.

ii) The rms pulse broadening due to intermodal dispersion on the link.

iii) The maximum bit rate obtained without substantial errors on the link
assuming intermodal dispersion.

iv) Bandwidth length product.

b) Explain in brief types of optical fibers.

c) Explain intermodal dispersion in multimode step index fiber.
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SECTION – II

4. Answer any four : 16

i) Explain the working of surface emitter LED.

ii) Explain the principle of p-i-n photodiode.

iii) Explain the transmitter design for optical communication.

iv) Explain briefly the cut off wavelength measurements.

v) When 1011 photons per second each with an energy of 1.28 × 10–19 J are
incident on an ideal photodiode, calculate :

a) The wavelength of incident radiation.

b) The output photocurrent.

5. Answer any two : 12

a) The quantum efficiency of a particular silicon RAPD is 80% for the detection
of radiation at a wavelength of 0.9 μ m. When the incident optical is 0.5 μ W,
the output current from the device (after avalanche gain) is 11μ A. Determine
the multiplication factor.

b) Define the term LED power, quantum efficiency and derive expression for
them.

c) Explain the concept of WDM system.

_____________________



�������	�� -1- SLR-VB – 181

Set R

SLR-VB – 181
Seat
No.

T.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

OPTICAL COMMUNICATION (New)

Day and Date : Monday, 22-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) The phototransistor provides internal gain of the photocurrent through _______
a) Avalanche multiplication b) Transistor action
c) Both a) and b) d) None of these

2) LASER works on ___________ principle.
a) Absorption b) Stimulated emission
c) Spontaneous emission d) Both b) and c)

3) If photodiode is having responsivity 0.8 A/W and optical power of 25 μ W,
then photocurrent generated is ___________
a) 20 μ A b) 25 μ A
c) 18 μ A d) None of the above

4) The cut back technique is regarded as Reference Test Method (RTM) for
___________ measurement.
a) Diameter b) Dispersion
c) Field d) Attenuation

5) Stimulated emission occur in semiconductor when following condition is
satisfied ___________
a) Efc – Efv = 0 b) Efc – Efv > Eg
c) Efc – Efv > hf > Eg d) hf > Eg

P.T.O.
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6) Rayleigh and Mie scattering are the types of ___________
a) Linear scattering b) Nonlinear scattering
c) Exponential scattering d) None of these

7) Loss in dB due to Fresnel reflection at a single interface is  ___________
a) –10log10(1 – r) b) –10log10(r – 1)
c) 10log10(1 – r) d) 10log10(r – 1)

8) ______________ are the semipermanent or permanent joints.
a) Connectors b) Splices
c) Couplers d) None of the above

9) In a 5 km long fiber, the output power is half of the input power, then what
is the loss coefficient ?
a) 0.06 dB/km b) 0.3 dB/km
c) 0.6 dB/km d) 3 dB/km

10) Silicon is not suitable for fabrication of light emitting diodes ___________
a) An indirect band gap semiconductor
b) An direct band gap semiconductor
c) An wide band gap semiconductor
d) None of the above

11) In an optical fiber, the inner core is ___________ the cladding.
a) Denser than b) Less dense than
c) Both have same density d) None of the above

12) When the angle of incidence is ___________ the critical angle, the light beam
bends along the interface ?
a) More than b) Less than
c) Equal to d) None of a), b), c)

13) Edge emitter LED has _________ modulation bandwidth than surface emitters
with same drive level.
a) Less b) Better
c) One half d) Same

14) _________ absorption requires assistance of photons so that momentum as
well as energy is conserved.
a) Direct b) Indirect
c) Direct but not indirect d) Both a) and b)

______________
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Seat
No.

T.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

OPTICAL COMMUNICATION (New)

Day and Date : Monday, 22-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Answer any four : 16

i) Explain working principle of LASER.

ii) A multimode step index fiber with a core diameter of 80 μ m and a relative
index difference of 1.5% is operating at a wavelength of 0.85 μ m. If the core
refractive index is 1.48, estimate :
a) the normalized frequency of the fiber.
b) the number of guided modes.

iii) Explain vapour phase deposition technique for preparing fiber optics.

iv) Explain material absorption losses in silica glass fiber.

v) What are splices ? Explain mechanical splicing technique.

3. Answer any two : 12

a) A 6 Km optical link consists of multimode step index fiber with core refractive
index of 1.5 and a relative refractive index difference of 1%. Estimate :

i) The delay difference between the slowest and fastest modes at the fiber
output.

ii) The rms pulse broadening due to intermodal dispersion on the link.

iii) The maximum bit rate obtained without substantial errors on the link
assuming intermodal dispersion.

iv) Bandwidth length product.

b) Explain in brief types of optical fibers.

c) Explain intermodal dispersion in multimode step index fiber.
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SECTION – II

4. Answer any four : 16

i) Explain the working of surface emitter LED.

ii) Explain the principle of p-i-n photodiode.

iii) Explain the transmitter design for optical communication.

iv) Explain briefly the cut off wavelength measurements.

v) When 1011 photons per second each with an energy of 1.28 × 10–19 J are
incident on an ideal photodiode, calculate :

a) The wavelength of incident radiation.

b) The output photocurrent.

5. Answer any two : 12

a) The quantum efficiency of a particular silicon RAPD is 80% for the detection
of radiation at a wavelength of 0.9 μ m. When the incident optical is 0.5 μ W,
the output current from the device (after avalanche gain) is 11μ A. Determine
the multiplication factor.

b) Define the term LED power, quantum efficiency and derive expression for
them.

c) Explain the concept of WDM system.

_____________________
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T.E. (Electronics and Telecommunication) (Part – II) (CGPA)
Examination, 2017

OPTICAL COMMUNICATION (New)

Day and Date : Monday, 22-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) Rayleigh and Mie scattering are the types of ___________
a) Linear scattering b) Nonlinear scattering
c) Exponential scattering d) None of these

2) Loss in dB due to Fresnel reflection at a single interface is  ___________
a) –10log10(1 – r) b) –10log10(r – 1)
c) 10log10(1 – r) d) 10log10(r – 1)

3) ______________ are the semipermanent or permanent joints.
a) Connectors b) Splices
c) Couplers d) None of the above

4) In a 5 km long fiber, the output power is half of the input power, then what
is the loss coefficient ?
a) 0.06 dB/km b) 0.3 dB/km
c) 0.6 dB/km d) 3 dB/km

5) Silicon is not suitable for fabrication of light emitting diodes ___________
a) An indirect band gap semiconductor
b) An direct band gap semiconductor
c) An wide band gap semiconductor
d) None of the above

P.T.O.
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6) In an optical fiber, the inner core is ___________ the cladding.
a) Denser than b) Less dense than
c) Both have same density d) None of the above

7) When the angle of incidence is ___________ the critical angle, the light beam
bends along the interface ?
a) More than b) Less than
c) Equal to d) None of a), b), c)

8) Edge emitter LED has _________ modulation bandwidth than surface emitters
with same drive level.
a) Less b) Better
c) One half d) Same

9) _________ absorption requires assistance of photons so that momentum as
well as energy is conserved.
a) Direct b) Indirect
c) Direct but not indirect d) Both a) and b)

10) The phototransistor provides internal gain of the photocurrent through _______
a) Avalanche multiplication b) Transistor action
c) Both a) and b) d) None of these

11) LASER works on ___________ principle.
a) Absorption b) Stimulated emission
c) Spontaneous emission d) Both b) and c)

12) If photodiode is having responsivity 0.8 A/W and optical power of 25 μ W,
then photocurrent generated is ___________
a) 20 μ A b) 25 μ A
c) 18 μ A d) None of the above

13) The cut back technique is regarded as Reference Test Method (RTM) for
___________ measurement.
a) Diameter b) Dispersion
c) Field d) Attenuation

14) Stimulated emission occur in semiconductor when following condition is
satisfied ___________
a) Efc – Efv = 0 b) Efc – Efv > Eg
c) Efc – Efv > hf > Eg d) hf > Eg

______________
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No.
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Examination, 2017

OPTICAL COMMUNICATION (New)

Day and Date : Monday, 22-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Answer any four : 16

i) Explain working principle of LASER.

ii) A multimode step index fiber with a core diameter of 80 μ m and a relative
index difference of 1.5% is operating at a wavelength of 0.85 μ m. If the core
refractive index is 1.48, estimate :
a) the normalized frequency of the fiber.
b) the number of guided modes.

iii) Explain vapour phase deposition technique for preparing fiber optics.

iv) Explain material absorption losses in silica glass fiber.

v) What are splices ? Explain mechanical splicing technique.

3. Answer any two : 12

a) A 6 Km optical link consists of multimode step index fiber with core refractive
index of 1.5 and a relative refractive index difference of 1%. Estimate :

i) The delay difference between the slowest and fastest modes at the fiber
output.

ii) The rms pulse broadening due to intermodal dispersion on the link.

iii) The maximum bit rate obtained without substantial errors on the link
assuming intermodal dispersion.

iv) Bandwidth length product.

b) Explain in brief types of optical fibers.

c) Explain intermodal dispersion in multimode step index fiber.
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SECTION – II

4. Answer any four : 16

i) Explain the working of surface emitter LED.

ii) Explain the principle of p-i-n photodiode.

iii) Explain the transmitter design for optical communication.

iv) Explain briefly the cut off wavelength measurements.

v) When 1011 photons per second each with an energy of 1.28 × 10–19 J are
incident on an ideal photodiode, calculate :

a) The wavelength of incident radiation.

b) The output photocurrent.

5. Answer any two : 12

a) The quantum efficiency of a particular silicon RAPD is 80% for the detection
of radiation at a wavelength of 0.9 μ m. When the incident optical is 0.5 μ W,
the output current from the device (after avalanche gain) is 11μ A. Determine
the multiplication factor.

b) Define the term LED power, quantum efficiency and derive expression for
them.

c) Explain the concept of WDM system.

_____________________
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Seat
No. Set P

T.E. (E&TC) (Part – II) (New) (CGPA) Examination, 2017
Self Learning

COMPUTER ORGANIZATION

Day and Date : Friday, 26-5-2017 Max. Marks : 50
Time : 3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved 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
Marks : 10

1. Choose the correct answer :

1) 1 byte = ____________ bits.
a) 32 b) 16
c) 8 d) 4

2) Processor has 8 address line then maximum ____________ byte memory
can be interfaced.
a) 256 b) 512
c) 1024 d) 2048

3) In Computer logical operation performed by which of the following unit ?
a) DMA b) PPI
c) ALU d) USART

4) Which of the following are not memory allocation schemes ?
a) FIFO b) LRU
c) OPT d) UART

5) ISR related to which of the following unit ?
a) Timer b) USART
c) Interrupt d) Serial communication

P.T.O.
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6) Which of the architecture having less number of instructions ?

a) CISC b) RISC

c) Both a) and b) d) None of these

7) Directly multiplication instruction available in

a) CISC b) RISC

c) Both a) and b) d) None of these

8) To store temporary data in computer __________ memory is used.

a) RAM b) ROM

c) EAROM d) EPROM

9) In CD-ROM for readout which technique is used ?

a) Optical record b) Magnetic record

c) Electric record d) None of the above

10) Which memory is positioned logically used between the CPU registers and

main memory ?

a) Cache memory b) Secondary memory

c) Both a) and b) d) None of the above

______________

Set P



�������	
�� -3- SLR-VB – 183(a)

Seat
No.

T.E. (E&TC) (Part – II) (New) (CGPA) Examination, 2017
Self Learning

COMPUTER ORGANIZATION

Day and Date : Friday, 26-5-2017  Marks : 40

Time : 3.00 p.m. to 5.00 p.m.

2. Attempt any 4 (each 10 marks).

1) Explain Multi level memory in details; explain Virtual memory and Cache

memory.

2) Explain different types of memory and its use in computer.

3) Write note on CPU.

4) Explain instruction set of microprocessor in detail.

5) Explain CISC ad RISC Architecture in detail.

6) What is DMA ? Explain in detail.

_____________________

Set P
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Seat
No. Set Q

T.E. (E&TC) (Part – II) (New) (CGPA) Examination, 2017
Self Learning

COMPUTER ORGANIZATION

Day and Date : Friday, 26-5-2017 Max. Marks : 50
Time : 3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved 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
Marks : 10

1. Choose the correct answer :

1) In CD-ROM for readout which technique is used ?

a) Optical record b) Magnetic record

c) Electric record d) None of the above

2) Which memory is positioned logically used between the CPU registers and

main memory ?

a) Cache memory b) Secondary memory

c) Both a) and b) d) None of the above

3) Directly multiplication instruction available in

a) CISC b) RISC

c) Both a) and b) d) None of these

4) To store temporary data in computer __________ memory is used.

a) RAM b) ROM

c) EAROM d) EPROM
P.T.O.
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5) 1 byte = ____________ bits.

a) 32 b) 16

c) 8 d) 4

6) Processor has 8 address line then maximum ____________ byte memory

can be interfaced.

a) 256 b) 512

c) 1024 d) 2048

7) In Computer logical operation performed by which of the following unit ?

a) DMA b) PPI

c) ALU d) USART

8) Which of the following are not memory allocation schemes ?

a) FIFO b) LRU

c) OPT d) UART

9) ISR related to which of the following unit ?

a) Timer b) USART

c) Interrupt d) Serial communication

10) Which of the architecture having less number of instructions ?

a) CISC b) RISC

c) Both a) and b) d) None of these

______________

Set Q
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Seat
No.

T.E. (E&TC) (Part – II) (New) (CGPA) Examination, 2017
Self Learning

COMPUTER ORGANIZATION

Day and Date : Friday, 26-5-2017  Marks : 40

Time : 3.00 p.m. to 5.00 p.m.

2. Attempt any 4 (each 10 marks).

1) Explain Multi level memory in details; explain Virtual memory and Cache

memory.

2) Explain different types of memory and its use in computer.

3) Write note on CPU.

4) Explain instruction set of microprocessor in detail.

5) Explain CISC ad RISC Architecture in detail.

6) What is DMA ? Explain in detail.

_____________________

Set Q



Set Q
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Seat
No. Set R

T.E. (E&TC) (Part – II) (New) (CGPA) Examination, 2017
Self Learning

COMPUTER ORGANIZATION

Day and Date : Friday, 26-5-2017 Max. Marks : 50
Time : 3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved 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
Marks : 10

1. Choose the correct answer :

1) ISR related to which of the following unit ?

a) Timer b) USART

c) Interrupt d) Serial communication

2) Which of the architecture having less number of instructions ?

a) CISC b) RISC

c) Both a) and b) d) None of these

3) In CD-ROM for readout which technique is used ?

a) Optical record b) Magnetic record

c) Electric record d) None of the above

4) Which memory is positioned logically used between the CPU registers and

main memory ?

a) Cache memory b) Secondary memory

c) Both a) and b) d) None of the above

P.T.O.
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5) In Computer logical operation performed by which of the following unit ?

a) DMA b) PPI

c) ALU d) USART

6) Which of the following are not memory allocation schemes ?

a) FIFO b) LRU

c) OPT d) UART

7) 1 byte = ____________ bits.

a) 32 b) 16

c) 8 d) 4

8) Processor has 8 address line then maximum ____________ byte memory

can be interfaced.

a) 256 b) 512

c) 1024 d) 2048

9) Directly multiplication instruction available in

a) CISC b) RISC

c) Both a) and b) d) None of these

10) To store temporary data in computer __________ memory is used.

a) RAM b) ROM

c) EAROM d) EPROM

______________

Set R
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Seat
No.

T.E. (E&TC) (Part – II) (New) (CGPA) Examination, 2017
Self Learning

COMPUTER ORGANIZATION

Day and Date : Friday, 26-5-2017  Marks : 40

Time : 3.00 p.m. to 5.00 p.m.

2. Attempt any 4 (each 10 marks).

1) Explain Multi level memory in details; explain Virtual memory and Cache

memory.

2) Explain different types of memory and its use in computer.

3) Write note on CPU.

4) Explain instruction set of microprocessor in detail.

5) Explain CISC ad RISC Architecture in detail.

6) What is DMA ? Explain in detail.

_____________________

Set R
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Seat
No. Set S

T.E. (E&TC) (Part – II) (New) (CGPA) Examination, 2017
Self Learning

COMPUTER ORGANIZATION

Day and Date : Friday, 26-5-2017 Max. Marks : 50
Time : 3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved 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
Marks : 10

1. Choose the correct answer :

1) In Computer logical operation performed by which of the following unit ?
a) DMA b) PPI
c) ALU d) USART

2) Which of the following are not memory allocation schemes ?
a) FIFO b) LRU
c) OPT d) UART

3) ISR related to which of the following unit ?
a) Timer b) USART
c) Interrupt d) Serial communication

4) Which of the architecture having less number of instructions ?

a) CISC b) RISC

c) Both a) and b) d) None of these

5) Directly multiplication instruction available in

a) CISC b) RISC

c) Both a) and b) d) None of these
P.T.O.
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6) To store temporary data in computer __________ memory is used.

a) RAM b) ROM

c) EAROM d) EPROM

7) In CD-ROM for readout which technique is used ?

a) Optical record b) Magnetic record

c) Electric record d) None of the above

8) Which memory is positioned logically used between the CPU registers and

main memory ?

a) Cache memory b) Secondary memory

c) Both a) and b) d) None of the above

9) 1 byte = ____________ bits.

a) 32 b) 16

c) 8 d) 4

10) Processor has 8 address line then maximum ____________ byte memory

can be interfaced.

a) 256 b) 512

c) 1024 d) 2048

______________

Set S
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Seat
No.

T.E. (E&TC) (Part – II) (New) (CGPA) Examination, 2017
Self Learning

COMPUTER ORGANIZATION

Day and Date : Friday, 26-5-2017  Marks : 40

Time : 3.00 p.m. to 5.00 p.m.

2. Attempt any 4 (each 10 marks).

1) Explain Multi level memory in details; explain Virtual memory and Cache

memory.

2) Explain different types of memory and its use in computer.

3) Write note on CPU.

4) Explain instruction set of microprocessor in detail.

5) Explain CISC ad RISC Architecture in detail.

6) What is DMA ? Explain in detail.

_____________________

Set S
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�������		� SLR-VB – 188
Seat
No. Set P

B.E. (E&TC) (Part – I) Examination, 2017
CODING THEORY

Day and Date : Monday, 8-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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) Figures to the right indicate full marks.
4) All questions are compulsory.
5) Assume suitable data if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) A random variable that takes on a finite number of values is known as a
A) Continuous random variable B) Discrete random variable
C) Both A or B D) None of these

2) Each letter of the word ATTRACT is written on a separate card. The cards are then
thoroughly shuffled, and four of them are drawn in succession. What is the probability of
getting a result ‘TACT’ ?
A) 1/7 B) 1/35 C) 1/70 D) 1/105

3) A parity check code can
A) Detect a single bit error B) Correct a single bit error
C) Detect two bit error D) Correct two bit error

4) The redundancy of (n, k) code is defined as
A) n/k B) k/n C) n-k/n D) n-k/k

5) Cyclic code is a subclass of
A) Convolution code B) Turbo code C) Block code D) None of these

6) In convolution code encoder with a six stage shift register, the number of modulo-2 adders
is 4. For an input data stream of 5 bits, the code word size will be
A) 120 B) 54 C) 50 D) 44

7) The sequential decoding method is _________ times faster than the exhaustive method
for k = 4.
A) 128 B) 25 C) 21 D) 12

8) Two types of interleavers are commonly used
A) block interleavers, cyclic interleavers
B) block interleavers, turbo interleavers
C) block interleavers, convolution interleavers
D) none of these

P.T.O.
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9) The total area under the probability distribution curve is
A) 1 B) 0
C) Depends on the nature of distribution D) None of the above

10) In terms of the state diagram for any rate code catastrophic errors can occur if, and only
if, any closed loop path in the diagram has _________ weight.
A) 0 B) 1 C) 3 D) INFINITE

11) As most of the natural phenomenon are characterized by random variables with ______
A) Poisson distribution B) Binomial distribution
C) Normal distribution D) All of these

12) Arithmetic average and statistical average are __________
A) same B) different
C) for special case they are same D) none of these

13) For each (k× n) generator matrix G, there exists an ________ matrix H.
A) (n – k)× k B) k × n C) k× (n – k) D) (n – k)× n

14) Event A and B are statistically independent if
A) A and B occur simultaneousy
B) A and B occur at different times
C) Occurrence of A includes occurrence of B
D) None of these

15) The weight of code 1101101 is
A) 6 B) 5 C) 4 D) 3

16) The stationary process has
A) Ensemble average equal to time average
B) All the statistical properties dependent on time
C) All the statistical properties independent on time
D) Zero variance

17) Which of the following cannot be a member of the matrix P ?
A) 011 B) 101 C) 010 D) 111

18) The practicability of the cyclic decoder depends on the complexity of the combinational
logic circuit in the __________
A) error detector B) shift register
C) comparator D) modulo two operator

19) The starting point on the code tree is at the __________ and corresponds to the situation
before the arrival of the first message bit.
A) extreme right B) extreme left C) middle D) none of these

20) For double error correction the minimum distance required is
A) 5 B) 4 C) 3 D) 2

______________
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Seat
No.

B.E. (E&TC) (Part – I) Examination, 2017
CODING THEORY

Day and Date : Monday, 8-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

 Instructions : 1) Figures to the right indicate full marks.
2) All questions are compulsory.
3) Assume suitable data if necessary.

SECTION – I

2. A) Attempt any three : 12

a) Explain in brief statistical average and time average.

b) State and prove Baye’s theorem.

c) How error detection and correction is done in linear block code ? Explain it with suitable
example.

d) What is standard array ? How it is useful in decoding linear block codes ?

B) The generator polynomial for a (15, 7) cyclic code is g(x) = 1 + x4 + x6 + x7 + x8. 8

i) Find the code vector in nonsystematic form for the message polynomial D(x) = X + X2

+ X3 + X4.

ii) Find the code vector in systematic form for the message polynomial D(x) = 1 + x + x2 + x4.

3. A) Attempt any two : 8

a) The parity check matrix for (7, 4) block code is given by

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
=

1110001

1101010

1011100

H

Draw the decoder :

b) The generator polynomial of (6, 3) cyclic code g(x) = 1 + x2. Find all codewords using
non systematic method.

c) Define :

i) Vector space

ii) Vector subspace.
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B) a) The joint probability function of two random variables X and Y is given by 8
f(x, y) = c(x2 + 2y)    x = 0, 1, 2,    y = 1, 2, 3, 4

 =0  otherwise

Find :
i) Value of C ii) P(X = 2, Y = 3) iii) P(X ≤ 1, Y>2).

b) Define : 4

i) Random processes ii) Ergodic processes.

SECTION – II

4. A) Attempt any three : 12
a) What is maximum likelihood algorithm ? How it is used in viterbi decoding ?
b) In a factory 4 machine A1, A2, A3 & A4 produce 10%, 20%, 30% & 40% of the items

respectively. The % of defective items produced by them is 5%, 4%, 3%, 2%
respectively. An item selected at random is found to be defective, what is the probability
that it was produced by machine A2 ?

c) Define :

i) coding gain ii) catastrophic error propagation
d) Explain in brief turbo encoder.

B) For given convolutional encoder (Fig. 1) construct code tree and find the output sequence
for message 11101. 8

5. A) Attempt any two : 10
a) Explain add compare select computation used in decoder implementation of

convolutional codes.
b) Draw trellis diagram for convolution coder given in Fig. 1 for input data 11011.
c) With example explain polynomial representation technique of convolution coding.

B) a) Explain the method of Viterbi convolution decoding algorithm with suitable example. 5
b) Explain different types of interleavers. 5

_____________________
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B.E. (E&TC) (Part – I) Examination, 2017
CODING THEORY

Day and Date : Monday, 8-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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) Figures to the right indicate full marks.
4) All questions are compulsory.
5) Assume suitable data if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The stationary process has
A) Ensemble average equal to time average
B) All the statistical properties dependent on time
C) All the statistical properties independent on time
D) Zero variance

2) Which of the following cannot be a member of the matrix P ?
A) 011 B) 101 C) 010 D) 111

3) The practicability of the cyclic decoder depends on the complexity of the combinational
logic circuit in the __________
A) error detector B) shift register
C) comparator D) modulo two operator

4) The starting point on the code tree is at the __________ and corresponds to the situation
before the arrival of the first message bit.
A) extreme right B) extreme left C) middle D) none of these

5) For double error correction the minimum distance required is
A) 5 B) 4 C) 3 D) 2

6) A random variable that takes on a finite number of values is known as a
A) Continuous random variable B) Discrete random variable
C) Both A or B D) None of these

7) Each letter of the word ATTRACT is written on a separate card. The cards are then
thoroughly shuffled, and four of them are drawn in succession. What is the probability of
getting a result ‘TACT’ ?
A) 1/7 B) 1/35 C) 1/70 D) 1/105

8) A parity check code can
A) Detect a single bit error B) Correct a single bit error
C) Detect two bit error D) Correct two bit error

P.T.O.
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9) The redundancy of (n, k) code is defined as
A) n/k B) k/n C) n-k/n D) n-k/k

10) Cyclic code is a subclass of
A) Convolution code B) Turbo code C) Block code D) None of these

11) In convolution code encoder with a six stage shift register, the number of modulo-2 adders
is 4. For an input data stream of 5 bits, the code word size will be
A) 120 B) 54 C) 50 D) 44

12) The sequential decoding method is _________ times faster than the exhaustive method
for k = 4.
A) 128 B) 25 C) 21 D) 12

13) Two types of interleavers are commonly used
A) block interleavers, cyclic interleavers
B) block interleavers, turbo interleavers
C) block interleavers, convolution interleavers
D) none of these

14) The total area under the probability distribution curve is
A) 1 B) 0
C) Depends on the nature of distribution D) None of the above

15) In terms of the state diagram for any rate code catastrophic errors can occur if, and only
if, any closed loop path in the diagram has _________ weight.
A) 0 B) 1 C) 3 D) INFINITE

16) As most of the natural phenomenon are characterized by random variables with ______
A) Poisson distribution B) Binomial distribution
C) Normal distribution D) All of these

17) Arithmetic average and statistical average are __________
A) same B) different
C) for special case they are same D) none of these

18) For each (k× n) generator matrix G, there exists an ________ matrix H.
A) (n – k)× k B) k × n C) k× (n – k) D) (n – k)× n

19) Event A and B are statistically independent if
A) A and B occur simultaneousy
B) A and B occur at different times
C) Occurrence of A includes occurrence of B
D) None of these

20) The weight of code 1101101 is
A) 6 B) 5 C) 4 D) 3

______________
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B.E. (E&TC) (Part – I) Examination, 2017
CODING THEORY

Day and Date : Monday, 8-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

 Instructions : 1) Figures to the right indicate full marks.
2) All questions are compulsory.
3) Assume suitable data if necessary.

SECTION – I

2. A) Attempt any three : 12

a) Explain in brief statistical average and time average.

b) State and prove Baye’s theorem.

c) How error detection and correction is done in linear block code ? Explain it with suitable
example.

d) What is standard array ? How it is useful in decoding linear block codes ?

B) The generator polynomial for a (15, 7) cyclic code is g(x) = 1 + x4 + x6 + x7 + x8. 8

i) Find the code vector in nonsystematic form for the message polynomial D(x) = X + X2

+ X3 + X4.

ii) Find the code vector in systematic form for the message polynomial D(x) = 1 + x + x2 + x4.

3. A) Attempt any two : 8

a) The parity check matrix for (7, 4) block code is given by

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
=

1110001

1101010

1011100

H

Draw the decoder :

b) The generator polynomial of (6, 3) cyclic code g(x) = 1 + x2. Find all codewords using
non systematic method.

c) Define :

i) Vector space

ii) Vector subspace.
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B) a) The joint probability function of two random variables X and Y is given by 8
f(x, y) = c(x2 + 2y)    x = 0, 1, 2,    y = 1, 2, 3, 4

 =0  otherwise

Find :
i) Value of C ii) P(X = 2, Y = 3) iii) P(X ≤ 1, Y>2).

b) Define : 4

i) Random processes ii) Ergodic processes.

SECTION – II

4. A) Attempt any three : 12
a) What is maximum likelihood algorithm ? How it is used in viterbi decoding ?
b) In a factory 4 machine A1, A2, A3 & A4 produce 10%, 20%, 30% & 40% of the items

respectively. The % of defective items produced by them is 5%, 4%, 3%, 2%
respectively. An item selected at random is found to be defective, what is the probability
that it was produced by machine A2 ?

c) Define :

i) coding gain ii) catastrophic error propagation
d) Explain in brief turbo encoder.

B) For given convolutional encoder (Fig. 1) construct code tree and find the output sequence
for message 11101. 8

5. A) Attempt any two : 10
a) Explain add compare select computation used in decoder implementation of

convolutional codes.
b) Draw trellis diagram for convolution coder given in Fig. 1 for input data 11011.
c) With example explain polynomial representation technique of convolution coding.

B) a) Explain the method of Viterbi convolution decoding algorithm with suitable example. 5
b) Explain different types of interleavers. 5

_____________________
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CODING THEORY

Day and Date : Monday, 8-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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) Figures to the right indicate full marks.
4) All questions are compulsory.
5) Assume suitable data if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) As most of the natural phenomenon are characterized by random variables with ______
A) Poisson distribution B) Binomial distribution
C) Normal distribution D) All of these

2) Arithmetic average and statistical average are __________
A) same B) different
C) for special case they are same D) none of these

3) For each (k× n) generator matrix G, there exists an ________ matrix H.
A) (n – k) × k B) k × n C) k× (n – k) D) (n – k)× n

4) Event A and B are statistically independent if
A) A and B occur simultaneousy
B) A and B occur at different times
C) Occurrence of A includes occurrence of B
D) None of these

5) The weight of code 1101101 is
A) 6 B) 5 C) 4 D) 3

6) The stationary process has
A) Ensemble average equal to time average
B) All the statistical properties dependent on time
C) All the statistical properties independent on time
D) Zero variance

7) Which of the following cannot be a member of the matrix P ?
A) 011 B) 101 C) 010 D) 111

8) The practicability of the cyclic decoder depends on the complexity of the combinational
logic circuit in the __________
A) error detector B) shift register
C) comparator D) modulo two operator

P.T.O.
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9) The starting point on the code tree is at the __________ and corresponds to the situation
before the arrival of the first message bit.
A) extreme right B) extreme left C) middle D) none of these

10) For double error correction the minimum distance required is
A) 5 B) 4 C) 3 D) 2

11) A random variable that takes on a finite number of values is known as a
A) Continuous random variable B) Discrete random variable
C) Both A or B D) None of these

12) Each letter of the word ATTRACT is written on a separate card. The cards are then
thoroughly shuffled, and four of them are drawn in succession. What is the probability of
getting a result ‘TACT’ ?
A) 1/7 B) 1/35 C) 1/70 D) 1/105

13) A parity check code can
A) Detect a single bit error B) Correct a single bit error
C) Detect two bit error D) Correct two bit error

14) The redundancy of (n, k) code is defined as
A) n/k B) k/n C) n-k/n D) n-k/k

15) Cyclic code is a subclass of
A) Convolution code B) Turbo code C) Block code D) None of these

16) In convolution code encoder with a six stage shift register, the number of modulo-2 adders
is 4. For an input data stream of 5 bits, the code word size will be
A) 120 B) 54 C) 50 D) 44

17) The sequential decoding method is _________ times faster than the exhaustive method
for k = 4.
A) 128 B) 25 C) 21 D) 12

18) Two types of interleavers are commonly used
A) block interleavers, cyclic interleavers
B) block interleavers, turbo interleavers
C) block interleavers, convolution interleavers
D) none of these

19) The total area under the probability distribution curve is
A) 1 B) 0
C) Depends on the nature of distribution D) None of the above

20) In terms of the state diagram for any rate code catastrophic errors can occur if, and only
if, any closed loop path in the diagram has _________ weight.
A) 0 B) 1 C) 3 D) INFINITE

______________
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B.E. (E&TC) (Part – I) Examination, 2017
CODING THEORY

Day and Date : Monday, 8-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

 Instructions : 1) Figures to the right indicate full marks.
2) All questions are compulsory.
3) Assume suitable data if necessary.

SECTION – I

2. A) Attempt any three : 12

a) Explain in brief statistical average and time average.

b) State and prove Baye’s theorem.

c) How error detection and correction is done in linear block code ? Explain it with suitable
example.

d) What is standard array ? How it is useful in decoding linear block codes ?

B) The generator polynomial for a (15, 7) cyclic code is g(x) = 1 + x4 + x6 + x7 + x8. 8

i) Find the code vector in nonsystematic form for the message polynomial D(x) = X + X2

+ X3 + X4.

ii) Find the code vector in systematic form for the message polynomial D(x) = 1 + x + x2 + x4.

3. A) Attempt any two : 8

a) The parity check matrix for (7, 4) block code is given by

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
=

1110001

1101010

1011100

H

Draw the decoder :

b) The generator polynomial of (6, 3) cyclic code g(x) = 1 + x2. Find all codewords using
non systematic method.

c) Define :

i) Vector space

ii) Vector subspace.
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B) a) The joint probability function of two random variables X and Y is given by 8
f(x, y) = c(x2 + 2y)    x = 0, 1, 2,    y = 1, 2, 3, 4

 =0  otherwise

Find :
i) Value of C ii) P(X = 2, Y = 3) iii) P(X ≤ 1, Y>2).

b) Define : 4

i) Random processes ii) Ergodic processes.

SECTION – II

4. A) Attempt any three : 12
a) What is maximum likelihood algorithm ? How it is used in viterbi decoding ?
b) In a factory 4 machine A1, A2, A3 & A4 produce 10%, 20%, 30% & 40% of the items

respectively. The % of defective items produced by them is 5%, 4%, 3%, 2%
respectively. An item selected at random is found to be defective, what is the probability
that it was produced by machine A2 ?

c) Define :

i) coding gain ii) catastrophic error propagation
d) Explain in brief turbo encoder.

B) For given convolutional encoder (Fig. 1) construct code tree and find the output sequence
for message 11101. 8

5. A) Attempt any two : 10
a) Explain add compare select computation used in decoder implementation of

convolutional codes.
b) Draw trellis diagram for convolution coder given in Fig. 1 for input data 11011.
c) With example explain polynomial representation technique of convolution coding.

B) a) Explain the method of Viterbi convolution decoding algorithm with suitable example. 5
b) Explain different types of interleavers. 5

_____________________
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CODING THEORY

Day and Date : Monday, 8-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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) Figures to the right indicate full marks.
4) All questions are compulsory.
5) Assume suitable data if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) In convolution code encoder with a six stage shift register, the number of modulo-2 adders
is 4. For an input data stream of 5 bits, the code word size will be
A) 120 B) 54 C) 50 D) 44

2) The sequential decoding method is _________ times faster than the exhaustive method
for k = 4.
A) 128 B) 25 C) 21 D) 12

3) Two types of interleavers are commonly used
A) block interleavers, cyclic interleavers
B) block interleavers, turbo interleavers
C) block interleavers, convolution interleavers
D) none of these

4) The total area under the probability distribution curve is
A) 1 B) 0
C) Depends on the nature of distribution D) None of the above

5) In terms of the state diagram for any rate code catastrophic errors can occur if, and only
if, any closed loop path in the diagram has _________ weight.
A) 0 B) 1 C) 3 D) INFINITE

6) As most of the natural phenomenon are characterized by random variables with ______
A) Poisson distribution B) Binomial distribution
C) Normal distribution D) All of these

7) Arithmetic average and statistical average are __________
A) same B) different
C) for special case they are same D) none of these

8) For each (k× n) generator matrix G, there exists an ________ matrix H.
A) (n – k)× k B) k × n C) k× (n – k) D) (n – k)× n

P.T.O.
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9) Event A and B are statistically independent if
A) A and B occur simultaneousy
B) A and B occur at different times
C) Occurrence of A includes occurrence of B
D) None of these

10) The weight of code 1101101 is
A) 6 B) 5 C) 4 D) 3

11) The stationary process has
A) Ensemble average equal to time average
B) All the statistical properties dependent on time
C) All the statistical properties independent on time
D) Zero variance

12) Which of the following cannot be a member of the matrix P ?
A) 011 B) 101 C) 010 D) 111

13) The practicability of the cyclic decoder depends on the complexity of the combinational
logic circuit in the __________
A) error detector B) shift register
C) comparator D) modulo two operator

14) The starting point on the code tree is at the __________ and corresponds to the situation
before the arrival of the first message bit.
A) extreme right B) extreme left C) middle D) none of these

15) For double error correction the minimum distance required is
A) 5 B) 4 C) 3 D) 2

16) A random variable that takes on a finite number of values is known as a
A) Continuous random variable B) Discrete random variable
C) Both A or B D) None of these

17) Each letter of the word ATTRACT is written on a separate card. The cards are then
thoroughly shuffled, and four of them are drawn in succession. What is the probability of
getting a result ‘TACT’ ?
A) 1/7 B) 1/35 C) 1/70 D) 1/105

18) A parity check code can
A) Detect a single bit error B) Correct a single bit error
C) Detect two bit error D) Correct two bit error

19) The redundancy of (n, k) code is defined as
A) n/k B) k/n C) n-k/n D) n-k/k

20) Cyclic code is a subclass of
A) Convolution code B) Turbo code C) Block code D) None of these

______________
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Seat
No.

B.E. (E&TC) (Part – I) Examination, 2017
CODING THEORY

Day and Date : Monday, 8-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

 Instructions : 1) Figures to the right indicate full marks.
2) All questions are compulsory.
3) Assume suitable data if necessary.

SECTION – I

2. A) Attempt any three : 12

a) Explain in brief statistical average and time average.

b) State and prove Baye’s theorem.

c) How error detection and correction is done in linear block code ? Explain it with suitable
example.

d) What is standard array ? How it is useful in decoding linear block codes ?

B) The generator polynomial for a (15, 7) cyclic code is g(x) = 1 + x4 + x6 + x7 + x8. 8

i) Find the code vector in nonsystematic form for the message polynomial D(x) = X + X2

+ X3 + X4.

ii) Find the code vector in systematic form for the message polynomial D(x) = 1 + x + x2 + x4.

3. A) Attempt any two : 8

a) The parity check matrix for (7, 4) block code is given by

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
=

1110001

1101010

1011100

H

Draw the decoder :

b) The generator polynomial of (6, 3) cyclic code g(x) = 1 + x2. Find all codewords using
non systematic method.

c) Define :

i) Vector space

ii) Vector subspace.
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B) a) The joint probability function of two random variables X and Y is given by 8
f(x, y) = c(x2 + 2y)    x = 0, 1, 2,    y = 1, 2, 3, 4

 =0  otherwise

Find :
i) Value of C ii) P(X = 2, Y = 3) iii) P(X ≤ 1, Y>2).

b) Define : 4

i) Random processes ii) Ergodic processes.

SECTION – II

4. A) Attempt any three : 12
a) What is maximum likelihood algorithm ? How it is used in viterbi decoding ?
b) In a factory 4 machine A1, A2, A3 & A4 produce 10%, 20%, 30% & 40% of the items

respectively. The % of defective items produced by them is 5%, 4%, 3%, 2%
respectively. An item selected at random is found to be defective, what is the probability
that it was produced by machine A2 ?

c) Define :

i) coding gain ii) catastrophic error propagation
d) Explain in brief turbo encoder.

B) For given convolutional encoder (Fig. 1) construct code tree and find the output sequence
for message 11101. 8

5. A) Attempt any two : 10
a) Explain add compare select computation used in decoder implementation of

convolutional codes.
b) Draw trellis diagram for convolution coder given in Fig. 1 for input data 11011.
c) With example explain polynomial representation technique of convolution coding.

B) a) Explain the method of Viterbi convolution decoding algorithm with suitable example. 5
b) Explain different types of interleavers. 5

_____________________
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Seat
No. Set P

B.E. (E & TC) (Part – I) Examination, 2017
Elective – I : ADVANCE DIGITAL SIGNAL PROCESSING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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) All questions are compulsory.
4) Figures to the right indicate full marks.
5) Assume suitable data, if required.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternative : (1×20=20)

1) One that is not a part of digital filter
a) Unit delay b) Multiplier c) Subtractor d) Adder

2) The function changing the shape is called
a) Scaling function b) Shaping function
c) Down sampling d) Blurring

3) Diagonally opposed filters is said to be
a) Modulation b) Multiplier
c) Cross modulation d) Subband coding

4) Subband of input image, showing a(m, n) is called
a) Approximation b) Vertical detail c) Horizontal detail d) Diagonal detail

5) Decomposition in subband coding is performed to
a) Segment image b) reconstruct image
c) Blur image d) Sharpened image

6) SRAM (Static RAM memory) :
a) Higher integration density wr. t. DRAM
b) Store information as charge in a capacitance
c) Are based on FFs (Flip Flops)
d) None of these

7) The capability of a DSP to handle circular buffer in hardware can be profitably exploited to
a) Implement FIR filter but not IIR filter
b) Implement IIR filter but not FIR filter
c) Implement both FIR and IIR filter
d) None

8) With 4-bit quantization in a DSP, how many quantization levels are there ?
a) 4 b) 8 c) 16 d) 32

P.T.O.
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9) The Fourier transform of autocorrelation function is given as F{Rxx(1)} i.e. equivalent to
a) |X(f)|2 b) |X(f)/2|2 c) 1 d) 0

10) FFT length in Bartlett method is

a) zero b) one c) L = 0.9/Δ f d) None

11) In multiresolution processing * represents the
a) Complete conjugate operation b) Complex conjugate operation
c) Complete complex operation d) Complex complex operation

12) What is the result of taking more samples during the quantization process ?
a) More errors in the ADC
b) More bit requirements
c) More accurate signal representation
d) More bit requirements and more accurate signal representation

13) Adaptive filters are often realized as
a) Instructions running on an microprocessor or DSP chip
b) Set of logic operations implemented in a (FPGA) or in a custom VLSI integrated circuit
c) A set of program
d) Can be any of these

14) A linear predictor can be used to in such a way as to
a) model the signal correlations for a short block of data
b) reduce the number of bits needed to represent the signal waveform
c) Both a and b
d) Neither a nor b

15) The principal of orthogonality is used in
a) Multirate signal processing b) Wavelet transformation
c) Weiner filtering d) Conventional filtering

16) Modern day equalization is based on
a) Conventional filter b) Digital filters
c) Adaptive filters d) None of these

17) DWT stands for
a) Discrete Wavelet Transform b) Discrete Wavelet Transformation
c) Digital Wavelet Transform d) Digital Wavelet Transformation

18) Narrow wavelets represents
a) Sharp details b) Finer details c) Blur details d) Edge details

19) The difference equation of ARMA (p, q) model is given by

a)
p

k
k 1

A w(n k)y(n)
=
∑ −=− b)

p q

k k
k 1 k 0

A w(n k) B w(n k)y(n)
= =
∑ ∑− + −=−

c)
q

k
k 0

B w(n k)y(n)
=
∑ −=− d) None

20) Automatic removal of error is known as ___________ filtration.
a) simple b) Adaptive c) Non adaptive d) None

______________
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Seat
No.

B.E. (E & TC) (Part – I) Examination, 2017
Elective – I : ADVANCE DIGITAL SIGNAL PROCESSING

Day and Date : Tuesday, 9-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Assume suitable data, if required.

SECTION – I

2. Attempt any four of the following : (4×5=20)
a) Explain Radix-2 Decimation in frequency FFT structure.

b) With reference to wavelet transform derive the relation for resolution for system.

c) Explain the properties of wavelet transform.
d) Explain the concept of Interpolation in multirate signal processing.

e) Draw the structure of N = 8 point DIT FFT structure.

3. Attempt any two of the following : (2×10=20)

a) Discuss sampling rate conversion by a rational factor.

b) How are multirate systems used in sub band coding of speech and image signals.

c) Write short notes on wavelet transformation.

SECTION – II

4. Attempt any four of the following : (4×5=20)

a) Explain LMS adaptive algorithm.

b) Explain the ARMA model in detail.

c) Compare various methods for spectrum estimation.

d) How DFT is used to calculate power density spectrum ?

e) How the property of ergodicity can be made use of for estimation of autocorrelation of a
random process ?

5. Attempt any two of the following : (2×10=20)
a) Explain with block diagram the computer architecture for signal processing.

b) Explain RLS algorithm.

c) Derive the spectral factorization of a power spectrum px(e jw).

_____________________
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Seat
No.

B.E. (E & TC) (Part – I) Examination, 2017
Elective – I : ADVANCE DIGITAL SIGNAL PROCESSING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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) All questions are compulsory.
4) Figures to the right indicate full marks.
5) Assume suitable data, if required.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternative : (1×20=20)

1) Modern day equalization is based on
a) Conventional filter b) Digital filters
c) Adaptive filters d) None of these

2) DWT stands for
a) Discrete Wavelet Transform b) Discrete Wavelet Transformation
c) Digital Wavelet Transform d) Digital Wavelet Transformation

3) Narrow wavelets represents
a) Sharp details b) Finer details c) Blur details d) Edge details

4) The difference equation of ARMA (p, q) model is given by

a)
p

k
k 1

A w(n k)y(n)
=
∑ −=− b)

p q

k k
k 1 k 0

A w(n k) B w(n k)y(n)
= =
∑ ∑− + −=−

c)
q

k
k 0

B w(n k)y(n)
=
∑ −=− d) None

5) Automatic removal of error is known as ___________ filtration.
a) simple b) Adaptive c) Non adaptive d) None

6) One that is not a part of digital filter
a) Unit delay b) Multiplier c) Subtractor d) Adder

7) The function changing the shape is called
a) Scaling function b) Shaping function
c) Down sampling d) Blurring

8) Diagonally opposed filters is said to be
a) Modulation b) Multiplier
c) Cross modulation d) Subband coding

P.T.O.
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9) Subband of input image, showing a(m, n) is called
a) Approximation b) Vertical detail c) Horizontal detail d) Diagonal detail

10) Decomposition in subband coding is performed to
a) Segment image b) reconstruct image
c) Blur image d) Sharpened image

11) SRAM (Static RAM memory) :
a) Higher integration density wr. t. DRAM
b) Store information as charge in a capacitance
c) Are based on FFs (Flip Flops)
d) None of these

12) The capability of a DSP to handle circular buffer in hardware can be profitably exploited to
a) Implement FIR filter but not IIR filter
b) Implement IIR filter but not FIR filter
c) Implement both FIR and IIR filter
d) None

13) With 4-bit quantization in a DSP, how many quantization levels are there ?
a) 4 b) 8 c) 16 d) 32

14) The Fourier transform of autocorrelation function is given as F{Rxx(1)} i.e. equivalent to
a) |X(f)|2 b) |X(f)/2|2 c) 1 d) 0

15) FFT length in Bartlett method is

a) zero b) one c) L = 0.9/Δ f d) None

16) In multiresolution processing * represents the
a) Complete conjugate operation b) Complex conjugate operation
c) Complete complex operation d) Complex complex operation

17) What is the result of taking more samples during the quantization process ?
a) More errors in the ADC
b) More bit requirements
c) More accurate signal representation
d) More bit requirements and more accurate signal representation

18) Adaptive filters are often realized as
a) Instructions running on an microprocessor or DSP chip
b) Set of logic operations implemented in a (FPGA) or in a custom VLSI integrated circuit
c) A set of program
d) Can be any of these

19) A linear predictor can be used to in such a way as to
a) model the signal correlations for a short block of data
b) reduce the number of bits needed to represent the signal waveform
c) Both a and b
d) Neither a nor b

20) The principal of orthogonality is used in
a) Multirate signal processing b) Wavelet transformation
c) Weiner filtering d) Conventional filtering

______________
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Seat
No.

B.E. (E & TC) (Part – I) Examination, 2017
Elective – I : ADVANCE DIGITAL SIGNAL PROCESSING

Day and Date : Tuesday, 9-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Assume suitable data, if required.

SECTION – I

2. Attempt any four of the following : (4×5=20)
a) Explain Radix-2 Decimation in frequency FFT structure.

b) With reference to wavelet transform derive the relation for resolution for system.

c) Explain the properties of wavelet transform.
d) Explain the concept of Interpolation in multirate signal processing.

e) Draw the structure of N = 8 point DIT FFT structure.

3. Attempt any two of the following : (2×10=20)

a) Discuss sampling rate conversion by a rational factor.

b) How are multirate systems used in sub band coding of speech and image signals.

c) Write short notes on wavelet transformation.

SECTION – II

4. Attempt any four of the following : (4×5=20)

a) Explain LMS adaptive algorithm.

b) Explain the ARMA model in detail.

c) Compare various methods for spectrum estimation.

d) How DFT is used to calculate power density spectrum ?

e) How the property of ergodicity can be made use of for estimation of autocorrelation of a
random process ?

5. Attempt any two of the following : (2×10=20)
a) Explain with block diagram the computer architecture for signal processing.

b) Explain RLS algorithm.

c) Derive the spectral factorization of a power spectrum px(e jw).

_____________________
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Seat
No.

B.E. (E & TC) (Part – I) Examination, 2017
Elective – I : ADVANCE DIGITAL SIGNAL PROCESSING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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) All questions are compulsory.
4) Figures to the right indicate full marks.
5) Assume suitable data, if required.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternative : (1×20=20)

1) In multiresolution processing * represents the
a) Complete conjugate operation b) Complex conjugate operation
c) Complete complex operation d) Complex complex operation

2) What is the result of taking more samples during the quantization process ?
a) More errors in the ADC
b) More bit requirements
c) More accurate signal representation
d) More bit requirements and more accurate signal representation

3) Adaptive filters are often realized as
a) Instructions running on an microprocessor or DSP chip
b) Set of logic operations implemented in a (FPGA) or in a custom VLSI integrated circuit
c) A set of program
d) Can be any of these

4) A linear predictor can be used to in such a way as to
a) model the signal correlations for a short block of data
b) reduce the number of bits needed to represent the signal waveform
c) Both a and b
d) Neither a nor b

5) The principal of orthogonality is used in
a) Multirate signal processing b) Wavelet transformation
c) Weiner filtering d) Conventional filtering

6) Modern day equalization is based on
a) Conventional filter b) Digital filters
c) Adaptive filters d) None of these

P.T.O.
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7) DWT stands for
a) Discrete Wavelet Transform b) Discrete Wavelet Transformation
c) Digital Wavelet Transform d) Digital Wavelet Transformation

8) Narrow wavelets represents
a) Sharp details b) Finer details c) Blur details d) Edge details

9) The difference equation of ARMA (p, q) model is given by

a)
p

k
k 1

A w(n k)y(n)
=
∑ −=− b)

p q

k k
k 1 k 0

A w(n k) B w(n k)y(n)
= =
∑ ∑− + −=−

c)
q

k
k 0

B w(n k)y(n)
=
∑ −=− d) None

10) Automatic removal of error is known as ___________ filtration.
a) simple b) Adaptive c) Non adaptive d) None

11) One that is not a part of digital filter
a) Unit delay b) Multiplier c) Subtractor d) Adder

12) The function changing the shape is called
a) Scaling function b) Shaping function
c) Down sampling d) Blurring

13) Diagonally opposed filters is said to be
a) Modulation b) Multiplier
c) Cross modulation d) Subband coding

14) Subband of input image, showing a(m, n) is called
a) Approximation b) Vertical detail c) Horizontal detail d) Diagonal detail

15) Decomposition in subband coding is performed to
a) Segment image b) reconstruct image
c) Blur image d) Sharpened image

16) SRAM (Static RAM memory) :
a) Higher integration density wr. t. DRAM
b) Store information as charge in a capacitance
c) Are based on FFs (Flip Flops)
d) None of these

17) The capability of a DSP to handle circular buffer in hardware can be profitably exploited to
a) Implement FIR filter but not IIR filter
b) Implement IIR filter but not FIR filter
c) Implement both FIR and IIR filter
d) None

18) With 4-bit quantization in a DSP, how many quantization levels are there ?
a) 4 b) 8 c) 16 d) 32

19) The Fourier transform of autocorrelation function is given as F{Rxx(1)} i.e. equivalent to
a) |X(f)|2 b) |X(f)/2|2 c) 1 d) 0

20) FFT length in Bartlett method is

a) zero b) one c) L = 0.9/Δ f d) None
______________
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Seat
No.

B.E. (E & TC) (Part – I) Examination, 2017
Elective – I : ADVANCE DIGITAL SIGNAL PROCESSING

Day and Date : Tuesday, 9-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Assume suitable data, if required.

SECTION – I

2. Attempt any four of the following : (4×5=20)
a) Explain Radix-2 Decimation in frequency FFT structure.

b) With reference to wavelet transform derive the relation for resolution for system.

c) Explain the properties of wavelet transform.
d) Explain the concept of Interpolation in multirate signal processing.

e) Draw the structure of N = 8 point DIT FFT structure.

3. Attempt any two of the following : (2×10=20)

a) Discuss sampling rate conversion by a rational factor.

b) How are multirate systems used in sub band coding of speech and image signals.

c) Write short notes on wavelet transformation.

SECTION – II

4. Attempt any four of the following : (4×5=20)

a) Explain LMS adaptive algorithm.

b) Explain the ARMA model in detail.

c) Compare various methods for spectrum estimation.

d) How DFT is used to calculate power density spectrum ?

e) How the property of ergodicity can be made use of for estimation of autocorrelation of a
random process ?

5. Attempt any two of the following : (2×10=20)
a) Explain with block diagram the computer architecture for signal processing.

b) Explain RLS algorithm.

c) Derive the spectral factorization of a power spectrum px(e jw).

_____________________
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Seat
No.

B.E. (E & TC) (Part – I) Examination, 2017
Elective – I : ADVANCE DIGITAL SIGNAL PROCESSING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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) All questions are compulsory.
4) Figures to the right indicate full marks.
5) Assume suitable data, if required.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternative : (1×20=20)

1) SRAM (Static RAM memory) :
a) Higher integration density wr. t. DRAM
b) Store information as charge in a capacitance
c) Are based on FFs (Flip Flops)
d) None of these

2) The capability of a DSP to handle circular buffer in hardware can be profitably exploited to
a) Implement FIR filter but not IIR filter
b) Implement IIR filter but not FIR filter
c) Implement both FIR and IIR filter
d) None

3) With 4-bit quantization in a DSP, how many quantization levels are there ?
a) 4 b) 8 c) 16 d) 32

4) The Fourier transform of autocorrelation function is given as F{Rxx(1)} i.e. equivalent to
a) |X(f)|2 b) |X(f)/2|2 c) 1 d) 0

5) FFT length in Bartlett method is

a) zero b) one c) L = 0.9/Δ f d) None

6) In multiresolution processing * represents the
a) Complete conjugate operation b) Complex conjugate operation
c) Complete complex operation d) Complex complex operation

7) What is the result of taking more samples during the quantization process ?
a) More errors in the ADC
b) More bit requirements
c) More accurate signal representation
d) More bit requirements and more accurate signal representation

P.T.O.
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8) Adaptive filters are often realized as
a) Instructions running on an microprocessor or DSP chip
b) Set of logic operations implemented in a (FPGA) or in a custom VLSI integrated circuit
c) A set of program
d) Can be any of these

9) A linear predictor can be used to in such a way as to
a) model the signal correlations for a short block of data
b) reduce the number of bits needed to represent the signal waveform
c) Both a and b
d) Neither a nor b

10) The principal of orthogonality is used in
a) Multirate signal processing b) Wavelet transformation
c) Weiner filtering d) Conventional filtering

11) Modern day equalization is based on
a) Conventional filter b) Digital filters
c) Adaptive filters d) None of these

12) DWT stands for
a) Discrete Wavelet Transform b) Discrete Wavelet Transformation
c) Digital Wavelet Transform d) Digital Wavelet Transformation

13) Narrow wavelets represents
a) Sharp details b) Finer details c) Blur details d) Edge details

14) The difference equation of ARMA (p, q) model is given by

a)
p

k
k 1

A w(n k)y(n)
=
∑ −=− b)

p q

k k
k 1 k 0

A w(n k) B w(n k)y(n)
= =
∑ ∑− + −=−

c)
q

k
k 0

B w(n k)y(n)
=
∑ −=− d) None

15) Automatic removal of error is known as ___________ filtration.
a) simple b) Adaptive c) Non adaptive d) None

16) One that is not a part of digital filter
a) Unit delay b) Multiplier c) Subtractor d) Adder

17) The function changing the shape is called
a) Scaling function b) Shaping function
c) Down sampling d) Blurring

18) Diagonally opposed filters is said to be
a) Modulation b) Multiplier
c) Cross modulation d) Subband coding

19) Subband of input image, showing a(m, n) is called
a) Approximation b) Vertical detail c) Horizontal detail d) Diagonal detail

20) Decomposition in subband coding is performed to
a) Segment image b) reconstruct image
c) Blur image d) Sharpened image

______________
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Seat
No.

B.E. (E & TC) (Part – I) Examination, 2017
Elective – I : ADVANCE DIGITAL SIGNAL PROCESSING

Day and Date : Tuesday, 9-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Assume suitable data, if required.

SECTION – I

2. Attempt any four of the following : (4×5=20)
a) Explain Radix-2 Decimation in frequency FFT structure.

b) With reference to wavelet transform derive the relation for resolution for system.

c) Explain the properties of wavelet transform.
d) Explain the concept of Interpolation in multirate signal processing.

e) Draw the structure of N = 8 point DIT FFT structure.

3. Attempt any two of the following : (2×10=20)

a) Discuss sampling rate conversion by a rational factor.

b) How are multirate systems used in sub band coding of speech and image signals.

c) Write short notes on wavelet transformation.

SECTION – II

4. Attempt any four of the following : (4×5=20)

a) Explain LMS adaptive algorithm.

b) Explain the ARMA model in detail.

c) Compare various methods for spectrum estimation.

d) How DFT is used to calculate power density spectrum ?

e) How the property of ergodicity can be made use of for estimation of autocorrelation of a
random process ?

5. Attempt any two of the following : (2×10=20)
a) Explain with block diagram the computer architecture for signal processing.

b) Explain RLS algorithm.

c) Derive the spectral factorization of a power spectrum px(e jw).

_____________________
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Seat
No.

B.E. (Electronics and Telecommunication Engineering)
(Part – II) Examination, 2017

BROADBAND COMMUNICATION

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Which of the following is slower but reliable frame mode protocol ?
a) Frame relay b) Packet switching
c) Circuit switching d) Frame switching

2) X.25 is standard for ____________ .
a) Frame relay b) Packet switching
c) Cell relay d) None

3) ISDN stands for ___________ .
a) International standard digital network
b) Integrated standard digital network
c) Integrated services digital network
d) None

4) ISDN uses __________ as basic access data rate.
a) 192 Kbps b) 64 Kbps c) 1.5 Mbps d) 2 Mbps

5) Modulation-demodulation is not required at every hop of a network using ___________
a) Bridge b) Analog switch c) Digital switch d) Circuit switch

6) Maximum capacity with primary access of ISDN is _________ .
a) 192 Kbps b) 64 Kbps c) 1.5 Mbps d) None

7) The main control signaling channel for ordinary ISDN user is _________
a) B channel b) D channel c) H channel d) H0 channel
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8) Basic access means _________
a) 23B + 2D b) 23B + 1D c) 2B + D d) B + D

9) X.25 protocol uses __________ as PDU (Protocol Data Unit).
a) Frame b) Packet c) Cell d) None

10) HEC is function of __________ layer.
a) AAL b) ATM c) Physical d) Data Link

11) Email is example of __________ service.
a) Interactive b) Distribution c) Broadcast d) None

12) Bundle of virtual channels make virtual _________
a) circuit b) path c) cells d) connections

13) Information field size in ATM cell is made up of __________
a) 48 bytes b) 53 bytes c) 64 bytes d) 5 bytes

14) AAL type 2 means ___________
a) connection oriented, constant bit rate
b) connection oriented, variable bit rate
c) connectionless, constant bit rate
d) connectionless, variable bit rate

15) Flow control is achieved using __________ field inside ATM cell.
a) GFC b) HEC c) VPI-VCI d) Payload type

16) ATM switching network is made up of switching ___________
a) elements b) paths c) cells d) frames

17) Output lines are same as input lines in case of __________ ATM network.
a) Funnel type b) Shuffle exchange
c) Matrix type d) None

18) _________ buffering method gives high efficiency.
a) Input buffers b) Output buffers
c) Crosspoint buffers d) None

19) ATM is said to be a connection oriented technology. What does this mean and why is it
necessary ?
a) Cells travels through the same path to the receiver. By this, cell do not have to be rearranged
b) Cells travels through different paths. Therefore cells can reach the receiver faster
c) A path is reserved exclusively for one user. Arrangement of cells is not necessary
d) Cells are transmitted using fibre optic cables. Cells would be less susceptible to errors

20) ATM stands for ___________
a) All time money b) Asynchronous transfer mode
c) Asynchronous transferable machine d) Asynchronous transfer machine

_____________________
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B.E. (Electronics and Telecommunication Engineering)
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BROADBAND COMMUNICATION

Day and Date : Tuesday, 16-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any four. (4×5=20)

a) Explain link layer core parameters and link layer protocol parameters.

b) Compare frame relay and frame switching.

c) What are the key objectives for development of ISDN ?

d) Explain the call negotiation procedure in ISDN-ISDN interworking used to reach service
agreement.

e) Explain the ISDN address structure.

3. Attempt any two. (2×10=20)

a) What is X.25 ? Explain internal operation and external service.

b) Draw and explain user interface to ISDN.

c) Explain in detail transmission structure of ISDN.

SECTION – II

4. Attempt any four. (4×5=20)

a) Explain on SONET signal hierarchy.

b) Draw and explain B-ISDN user network interface.

c) Write a note on Header Error Control (HEC) mechanism used in ATM.

d) Explain AAL type1 protocol for ATM.

e) Explain ATM switching principle and requirements.

5. Attempt any two. (2×10=20)

a) Explain various broadband services.

b) Draw and explain in detail ATM cell formats.

c) Explain in detail ATM cell processing in a switch.
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Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) ATM switching network is made up of switching ___________
a) elements b) paths c) cells d) frames

2) Output lines are same as input lines in case of __________ ATM network.
a) Funnel type b) Shuffle exchange
c) Matrix type d) None

3) _________ buffering method gives high efficiency.
a) Input buffers b) Output buffers
c) Crosspoint buffers d) None

4) ATM is said to be a connection oriented technology. What does this mean and why is it
necessary ?
a) Cells travels through the same path to the receiver. By this, cell do not have to be rearranged
b) Cells travels through different paths. Therefore cells can reach the receiver faster
c) A path is reserved exclusively for one user. Arrangement of cells is not necessary
d) Cells are transmitted using fibre optic cables. Cells would be less susceptible to errors

5) ATM stands for ___________
a) All time money b) Asynchronous transfer mode
c) Asynchronous transferable machine d) Asynchronous transfer machine

6) Which of the following is slower but reliable frame mode protocol ?
a) Frame relay b) Packet switching
c) Circuit switching d) Frame switching
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7) X.25 is standard for ____________ .
a) Frame relay b) Packet switching
c) Cell relay d) None

8) ISDN stands for ___________ .
a) International standard digital network
b) Integrated standard digital network
c) Integrated services digital network
d) None

9) ISDN uses __________ as basic access data rate.
a) 192 Kbps b) 64 Kbps c) 1.5 Mbps d) 2 Mbps

10) Modulation-demodulation is not required at every hop of a network using ___________
a) Bridge b) Analog switch c) Digital switch d) Circuit switch

11) Maximum capacity with primary access of ISDN is _________ .
a) 192 Kbps b) 64 Kbps c) 1.5 Mbps d) None

12) The main control signaling channel for ordinary ISDN user is _________
a) B channel b) D channel c) H channel d) H0 channel

13) Basic access means _________
a) 23B + 2D b) 23B + 1D c) 2B + D d) B + D

14) X.25 protocol uses __________ as PDU (Protocol Data Unit).
a) Frame b) Packet c) Cell d) None

15) HEC is function of __________ layer.
a) AAL b) ATM c) Physical d) Data Link

16) Email is example of __________ service.
a) Interactive b) Distribution c) Broadcast d) None

17) Bundle of virtual channels make virtual _________
a) circuit b) path c) cells d) connections

18) Information field size in ATM cell is made up of __________
a) 48 bytes b) 53 bytes c) 64 bytes d) 5 bytes

19) AAL type 2 means ___________
a) connection oriented, constant bit rate
b) connection oriented, variable bit rate
c) connectionless, constant bit rate
d) connectionless, variable bit rate

20) Flow control is achieved using __________ field inside ATM cell.
a) GFC b) HEC c) VPI-VCI d) Payload type

_____________________
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SECTION – I

2. Attempt any four. (4×5=20)

a) Explain link layer core parameters and link layer protocol parameters.

b) Compare frame relay and frame switching.

c) What are the key objectives for development of ISDN ?

d) Explain the call negotiation procedure in ISDN-ISDN interworking used to reach service
agreement.

e) Explain the ISDN address structure.

3. Attempt any two. (2×10=20)

a) What is X.25 ? Explain internal operation and external service.

b) Draw and explain user interface to ISDN.

c) Explain in detail transmission structure of ISDN.

SECTION – II

4. Attempt any four. (4×5=20)

a) Explain on SONET signal hierarchy.

b) Draw and explain B-ISDN user network interface.

c) Write a note on Header Error Control (HEC) mechanism used in ATM.

d) Explain AAL type1 protocol for ATM.

e) Explain ATM switching principle and requirements.

5. Attempt any two. (2×10=20)

a) Explain various broadband services.

b) Draw and explain in detail ATM cell formats.

c) Explain in detail ATM cell processing in a switch.
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Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Email is example of __________ service.
a) Interactive b) Distribution c) Broadcast d) None

2) Bundle of virtual channels make virtual _________
a) circuit b) path c) cells d) connections

3) Information field size in ATM cell is made up of __________
a) 48 bytes b) 53 bytes c) 64 bytes d) 5 bytes

4) AAL type 2 means ___________
a) connection oriented, constant bit rate
b) connection oriented, variable bit rate
c) connectionless, constant bit rate
d) connectionless, variable bit rate

5) Flow control is achieved using __________ field inside ATM cell.
a) GFC b) HEC c) VPI-VCI d) Payload type

6) ATM switching network is made up of switching ___________
a) elements b) paths c) cells d) frames

7) Output lines are same as input lines in case of __________ ATM network.
a) Funnel type b) Shuffle exchange
c) Matrix type d) None

8) _________ buffering method gives high efficiency.
a) Input buffers b) Output buffers
c) Crosspoint buffers d) None
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9) ATM is said to be a connection oriented technology. What does this mean and why is it
necessary ?
a) Cells travels through the same path to the receiver. By this, cell do not have to be rearranged
b) Cells travels through different paths. Therefore cells can reach the receiver faster
c) A path is reserved exclusively for one user. Arrangement of cells is not necessary
d) Cells are transmitted using fibre optic cables. Cells would be less susceptible to errors

10) ATM stands for ___________
a) All time money b) Asynchronous transfer mode
c) Asynchronous transferable machine d) Asynchronous transfer machine

11) Which of the following is slower but reliable frame mode protocol ?
a) Frame relay b) Packet switching
c) Circuit switching d) Frame switching

12) X.25 is standard for ____________ .
a) Frame relay b) Packet switching
c) Cell relay d) None

13) ISDN stands for ___________ .
a) International standard digital network
b) Integrated standard digital network
c) Integrated services digital network
d) None

14) ISDN uses __________ as basic access data rate.
a) 192 Kbps b) 64 Kbps c) 1.5 Mbps d) 2 Mbps

15) Modulation-demodulation is not required at every hop of a network using ___________
a) Bridge b) Analog switch c) Digital switch d) Circuit switch

16) Maximum capacity with primary access of ISDN is _________ .
a) 192 Kbps b) 64 Kbps c) 1.5 Mbps d) None

17) The main control signaling channel for ordinary ISDN user is _________
a) B channel b) D channel c) H channel d) H0 channel

18) Basic access means _________
a) 23B + 2D b) 23B + 1D c) 2B + D d) B + D

19) X.25 protocol uses __________ as PDU (Protocol Data Unit).
a) Frame b) Packet c) Cell d) None

20) HEC is function of __________ layer.
a) AAL b) ATM c) Physical d) Data Link

_____________________
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SECTION – I

2. Attempt any four. (4×5=20)

a) Explain link layer core parameters and link layer protocol parameters.

b) Compare frame relay and frame switching.

c) What are the key objectives for development of ISDN ?

d) Explain the call negotiation procedure in ISDN-ISDN interworking used to reach service
agreement.

e) Explain the ISDN address structure.

3. Attempt any two. (2×10=20)

a) What is X.25 ? Explain internal operation and external service.

b) Draw and explain user interface to ISDN.

c) Explain in detail transmission structure of ISDN.

SECTION – II

4. Attempt any four. (4×5=20)

a) Explain on SONET signal hierarchy.

b) Draw and explain B-ISDN user network interface.

c) Write a note on Header Error Control (HEC) mechanism used in ATM.

d) Explain AAL type1 protocol for ATM.

e) Explain ATM switching principle and requirements.

5. Attempt any two. (2×10=20)

a) Explain various broadband services.

b) Draw and explain in detail ATM cell formats.

c) Explain in detail ATM cell processing in a switch.
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Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Maximum capacity with primary access of ISDN is _________ .
a) 192 Kbps b) 64 Kbps c) 1.5 Mbps d) None

2) The main control signaling channel for ordinary ISDN user is _________
a) B channel b) D channel c) H channel d) H0 channel

3) Basic access means _________
a) 23B + 2D b) 23B + 1D c) 2B + D d) B + D

4) X.25 protocol uses __________ as PDU (Protocol Data Unit).
a) Frame b) Packet c) Cell d) None

5) HEC is function of __________ layer.
a) AAL b) ATM c) Physical d) Data Link

6) Email is example of __________ service.
a) Interactive b) Distribution c) Broadcast d) None

7) Bundle of virtual channels make virtual _________
a) circuit b) path c) cells d) connections

8) Information field size in ATM cell is made up of __________
a) 48 bytes b) 53 bytes c) 64 bytes d) 5 bytes

9) AAL type 2 means ___________
a) connection oriented, constant bit rate
b) connection oriented, variable bit rate
c) connectionless, constant bit rate
d) connectionless, variable bit rate
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10) Flow control is achieved using __________ field inside ATM cell.
a) GFC b) HEC c) VPI-VCI d) Payload type

11) ATM switching network is made up of switching ___________
a) elements b) paths c) cells d) frames

12) Output lines are same as input lines in case of __________ ATM network.
a) Funnel type b) Shuffle exchange
c) Matrix type d) None

13) _________ buffering method gives high efficiency.
a) Input buffers b) Output buffers
c) Crosspoint buffers d) None

14) ATM is said to be a connection oriented technology. What does this mean and why is it
necessary ?
a) Cells travels through the same path to the receiver. By this, cell do not have to be rearranged
b) Cells travels through different paths. Therefore cells can reach the receiver faster
c) A path is reserved exclusively for one user. Arrangement of cells is not necessary
d) Cells are transmitted using fibre optic cables. Cells would be less susceptible to errors

15) ATM stands for ___________
a) All time money b) Asynchronous transfer mode
c) Asynchronous transferable machine d) Asynchronous transfer machine

16) Which of the following is slower but reliable frame mode protocol ?
a) Frame relay b) Packet switching
c) Circuit switching d) Frame switching

17) X.25 is standard for ____________ .
a) Frame relay b) Packet switching
c) Cell relay d) None

18) ISDN stands for ___________ .
a) International standard digital network
b) Integrated standard digital network
c) Integrated services digital network
d) None

19) ISDN uses __________ as basic access data rate.
a) 192 Kbps b) 64 Kbps c) 1.5 Mbps d) 2 Mbps

20) Modulation-demodulation is not required at every hop of a network using ___________
a) Bridge b) Analog switch c) Digital switch d) Circuit switch

_____________________
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SECTION – I

2. Attempt any four. (4×5=20)

a) Explain link layer core parameters and link layer protocol parameters.

b) Compare frame relay and frame switching.

c) What are the key objectives for development of ISDN ?

d) Explain the call negotiation procedure in ISDN-ISDN interworking used to reach service
agreement.

e) Explain the ISDN address structure.

3. Attempt any two. (2×10=20)

a) What is X.25 ? Explain internal operation and external service.

b) Draw and explain user interface to ISDN.

c) Explain in detail transmission structure of ISDN.

SECTION – II

4. Attempt any four. (4×5=20)

a) Explain on SONET signal hierarchy.

b) Draw and explain B-ISDN user network interface.

c) Write a note on Header Error Control (HEC) mechanism used in ATM.

d) Explain AAL type1 protocol for ATM.

e) Explain ATM switching principle and requirements.

5. Attempt any two. (2×10=20)

a) Explain various broadband services.

b) Draw and explain in detail ATM cell formats.

c) Explain in detail ATM cell processing in a switch.
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Set P

SLR-VB – 198
Seat
No.

B.E. (E&TC) (Part – II) Examination, 2017
FUZZY LOGIC (Old)

Day and Date : Thursday, 25-5-2017 Max. Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers : (1×20=20)

1) A/B is defined as _____________
a) The collection of all elements in the universe that reside in A and don’t reside in B
b) The collection of all elements in the universe that reside in B and don’t reside in A
c) Null set
d) None

2) A U A’ = X is called as ____________
a) Axiom of excluded middle b) Axiom of Contradiction
c) Union operation d) None

3) Fuzzy system are ___________
a) Control system b) Rule based system
c) Both a) and b) d) None

4) Implication connective is equivalent to Fuzzy relation R as ____________

a) (A × B) ∪ ( A  × Y) b) (A × B) ∪  (A × Y)

c) (A × B) ∩  ( A  × Y) d) None

5) Centroid method is also known as _____________
a) Centre of area b) Centre of gravity
c) Both a) and b) d) None

6) The support of a fuzzy set A within a universal set X is the crisp set that contain all elements
of X that have _____________
a) Infinite membership grade in A
b) Non zero membership grade in A
c) Zero membership grade in A
d) None

7) The induction is performed by _____________
a) Standard value b) Mean value calculations
c) Entropy minimizations d) None

8) The optimum partition, U*, to be the partition that produces ___________
a) Max value of J function b) Min value of J function
c) Value of J function d) None

P.T.O.
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9) Family of Fuzzy partition matrices, MFC, for the classification involving C classes and n data
points ____________

a) { }| C CU ik [0,1] ; ik 1 ; 0 n ;k 1i 1μ ∈ μ = < <∑ ∑ ==

b) { }C CU | ik [0,1] ; ik 1 ; 0 n ;i 1 i 1μ ∈ μ = < <∑ ∑= =

c) { }n CU | ik [0,1] ; ik 1 ; 0 n ;k 1i 1μ ∈ μ = < <∑ ∑ ==
d) None

10) Cognitive maps graphically describes a system in terms of __________
a) Concept variables
b) Concept variables and causal relations
c) Causal relations
d) None

11) Fuzzy relation R based on, IF A, THEN B as ____________

a) AB → b) BA → c) A B→ d) None

12) In simple fuzzy logic controllers, partition the universe of discourse by each variable into a
number of fuzzy subsets, assigning each a ___________
a) Membership function b) IF-THEN rules
c) Linguistic labels d) None

13) The physician’s medical knowledge is represented as a fuzzy relation between
___________
a) Disease and patient b) Symptoms and patient
c) Both a) and b) d) None of these

14) Chromosomes x and y, to which crossover operation is applied, is called
a) Mutation b) Mates c) Fitness d) None

15) For Nontransitive ranking, we introduce a special notion of _________
a) Transitive b) Relativity c) Ordinal ranking d) None

16) Interval valued fuzzy sets can further be generalized as _________
a) Type II fuzzy sets b) Ordinary fuzzy sets
c) Fuzzy power sets d) None

17) Rank ordering ambiguity demonstrated for both fuzzy and ___________ variables.
a) Static b) Constant c) Random d) None

18) In fuzzy expert systems, the knowledge is usually represented by the set of
a) Fuzzy production rules b) Fuzzy nos.
c) Fuzzy coefficients d) None

19) The model proposes two types of relation exist between symptoms and disease are ________
a) Occurrence relation b) Comfirmability relation
c) Both a) and b) d) None of these

20) Fuzzy regression analysis uses ____________ to represent the coefficient.
a) Fuzzy number b) Fuzzy coefficient
c) Fuzzy function d) None

______________
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SECTION – I

2. Answer any four : (4×5=20)

a) Perform the following operations on intervals :
i) [3, 3] – [2, 5] ii) [3, 2] × [5, 3].

b) Consider the following two discrete fuzzy sets, which are defined on universe X = {–5, 5}:
Construct relation for the rule IF A THEN B

A = zero = 
⎭
⎬
⎫

⎩
⎨
⎧ +++

−
+

− 2
0

1
55.0

0
25.0

1
75.0

2
1

 B = positive medium = 
⎭
⎬
⎫

⎩
⎨
⎧ ++++

4
0

3
5.0

2
56.0

1
5.0

0
1

.

c) Explain methods of membership value assignment – intuition and inference.

d) Explain extension principle in fuzzy arithmetic.

e) Methane biofilters can be used to oxidize methane using biological activities. It has become
necessary to compare performance of two test columns, A and B. The methane outflow
level at the surface in nondimensional units of X = {50, 100, 150, 200], was detected and
is tabulated below against the respective methane inflow into each test column. The
following fuzzy sets represent the test columns.

⎭
⎬
⎫

⎩
⎨
⎧ +++=

200
7.0

150
5.0

100
25.0

50
15.0

A  
⎭
⎬
⎫

⎩
⎨
⎧ +++=

200
65.0

150
6.0

100
3.0

50
2.0

B . Calculate the union,

intersection and the difference for the test columns.

f) Using your own intuition and your own definitions of the universe of discourse, plot fuzzy
membership functions for the following variables :
Age of people

i) Very young ii) Young iii) Middle-aged iv) Old v) Very old.

3. Answer the following : (1×10=10)

a) Two fuzzy sets and both defined on X, are as follows :

01.02.05.07.09.0B

1.07.09.08.06.01.0A

xxxxxx)x( 654321iμ

Express  the following λ -cut sets using Zadeh’s notation.

a) 7.0)A( b) 4.0)B( c) 7.0)BA( ∪ d) 6.0)BA( ∩

s~ s~

s~ s~ s~ s~ s~ s~



SLR-VB – 198 -4- �������	
�

Set P

b) In fuzzy automata, generate fuzzy input and output states under following conditions.

Output Relation R = 

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

7.015.0

100

010

001

 and state transition relation

S = 
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

6.004.01

1000

1002.0

0100

1000

1006.0

2.0015.0

19.03.00

.

With initial state C1
 = [1  0.8  0.6  0.4]

Inputs A1 = [0.4  0]  A2 = [1  0]  A3 = [1  0.7]

OR

b) What is defuzzification ? Explain methods of defuzzification.

SECTION – II

4. Answer the following : (1×10=10)
a) An aircraft control system is a totally nonlinear system when the final approach and landing

of an aircraft are considered. It involves maneuvering flight in an appropriate course to the
airport and then along the optimum glide path trajectory to the runway. We know that this
path is usually provided by an instrument landing system, which transmits two radio signals
to the aircraft as a navigational aid. These orthogonal radio beams are known as the
localizer and the glide slope and are transmitted from the ends of the runway in order to
provide the approaching aircraft with the correct trajectory for landing. The pilot executing
such a landing must monitor cockpit instruments that display the position of the aircraft
relative to the desired flight path and make appropriate corrections to the controls. Presume
that four positions are available to the pilot and that four corrections P1, P2, P3 and P4
from the actual position P are required to put the aircraft on the correct course. The pairwise
comparisons for the four positions are as follows :
fP1

 (P1) = 1 fP1
 (P2) = 0.5    fP1

 (P3) = 0.6     fP1 (P4) = 0.8
fP2

 (P1) = 0.3 fP2
 (P2) = 1      fP2

 (P3) = 0.4     fP2
 (P4) = 0.3

fP3
 (P1) = 0.6 fP3

 (P2) = 0.4   fP3
 (P3) = 1        fP3

 (P4) = 0.6
fP4

 (P1) = 0 fP4
 (P2) = 0.3   fP4 

(P3) = 0.6     fP4
 (P4) = 1

Now, from these values, compute the comparison matrix and determine the overall ranking.
OR

a) Explain following :
i) Fuzzy linear programming ii) Nontransitive ranking.

b) Explain FSPC for measurement and attribute SPC.

5. Answer the following : (4×5=20)
a) Write a short note on Type 2 fuzzy.
b) Explain fuzzy ranking method.
c) List design steps in fuzzy control system.
d) Explain Fuzzy Cognitive Map.
e) Explain fuzzy linear regression with data.

_____________________
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Day and Date : Thursday, 25-5-2017 Max. Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers : (1×20=20)

1) Interval valued fuzzy sets can further be generalized as _________
a) Type II fuzzy sets b) Ordinary fuzzy sets
c) Fuzzy power sets d) None

2) Rank ordering ambiguity demonstrated for both fuzzy and ___________ variables.
a) Static b) Constant c) Random d) None

3) In fuzzy expert systems, the knowledge is usually represented by the set of
a) Fuzzy production rules b) Fuzzy nos.
c) Fuzzy coefficients d) None

4) The model proposes two types of relation exist between symptoms and disease are ________
a) Occurrence relation b) Comfirmability relation
c) Both a) and b) d) None of these

5) Fuzzy regression analysis uses ____________ to represent the coefficient.
a) Fuzzy number b) Fuzzy coefficient
c) Fuzzy function d) None

6) A/B is defined as _____________
a) The collection of all elements in the universe that reside in A and don’t reside in B
b) The collection of all elements in the universe that reside in B and don’t reside in A
c) Null set
d) None

7) A U A’ = X is called as ____________
a) Axiom of excluded middle b) Axiom of Contradiction
c) Union operation d) None

8) Fuzzy system are ___________
a) Control system b) Rule based system
c) Both a) and b) d) None

9) Implication connective is equivalent to Fuzzy relation R as ____________

a) (A × B) ∪ ( A  × Y) b) (A × B) ∪  (A × Y)

c) (A × B) ∩  ( A  × Y) d) None

P.T.O.
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10) Centroid method is also known as _____________
a) Centre of area b) Centre of gravity
c) Both a) and b) d) None

11) The support of a fuzzy set A within a universal set X is the crisp set that contain all elements
of X that have _____________
a) Infinite membership grade in A
b) Non zero membership grade in A
c) Zero membership grade in A
d) None

12) The induction is performed by _____________
a) Standard value b) Mean value calculations
c) Entropy minimizations d) None

13) The optimum partition, U*, to be the partition that produces ___________
a) Max value of J function b) Min value of J function
c) Value of J function d) None

14) Family of Fuzzy partition matrices, MFC, for the classification involving C classes and n data
points ____________

a) { }| C CU ik [0,1] ; ik 1 ; 0 n ;k 1i 1μ ∈ μ = < <∑ ∑ ==

b) { }C CU | ik [0,1] ; ik 1 ; 0 n ;i 1 i 1μ ∈ μ = < <∑ ∑= =

c) { }n CU | ik [0,1] ; ik 1 ; 0 n ;k 1i 1μ ∈ μ = < <∑ ∑ ==
d) None

15) Cognitive maps graphically describes a system in terms of __________
a) Concept variables
b) Concept variables and causal relations
c) Causal relations
d) None

16) Fuzzy relation R based on, IF A, THEN B as ____________

a) AB → b) BA → c) A B→ d) None

17) In simple fuzzy logic controllers, partition the universe of discourse by each variable into a
number of fuzzy subsets, assigning each a ___________
a) Membership function b) IF-THEN rules
c) Linguistic labels d) None

18) The physician’s medical knowledge is represented as a fuzzy relation between
___________
a) Disease and patient b) Symptoms and patient
c) Both a) and b) d) None of these

19) Chromosomes x and y, to which crossover operation is applied, is called
a) Mutation b) Mates c) Fitness d) None

20) For Nontransitive ranking, we introduce a special notion of _________
a) Transitive b) Relativity c) Ordinal ranking d) None

______________
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SECTION – I

2. Answer any four : (4×5=20)

a) Perform the following operations on intervals :
i) [3, 3] – [2, 5] ii) [3, 2] × [5, 3].

b) Consider the following two discrete fuzzy sets, which are defined on universe X = {–5, 5}:
Construct relation for the rule IF A THEN B

A = zero = 
⎭
⎬
⎫

⎩
⎨
⎧ +++

−
+

− 2
0

1
55.0

0
25.0

1
75.0

2
1

 B = positive medium = 
⎭
⎬
⎫

⎩
⎨
⎧ ++++

4
0

3
5.0

2
56.0

1
5.0

0
1

.

c) Explain methods of membership value assignment – intuition and inference.

d) Explain extension principle in fuzzy arithmetic.

e) Methane biofilters can be used to oxidize methane using biological activities. It has become
necessary to compare performance of two test columns, A and B. The methane outflow
level at the surface in nondimensional units of X = {50, 100, 150, 200], was detected and
is tabulated below against the respective methane inflow into each test column. The
following fuzzy sets represent the test columns.

⎭
⎬
⎫

⎩
⎨
⎧ +++=

200
7.0

150
5.0

100
25.0

50
15.0

A  
⎭
⎬
⎫

⎩
⎨
⎧ +++=

200
65.0

150
6.0

100
3.0

50
2.0

B . Calculate the union,

intersection and the difference for the test columns.

f) Using your own intuition and your own definitions of the universe of discourse, plot fuzzy
membership functions for the following variables :
Age of people

i) Very young ii) Young iii) Middle-aged iv) Old v) Very old.

3. Answer the following : (1×10=10)

a) Two fuzzy sets and both defined on X, are as follows :

01.02.05.07.09.0B

1.07.09.08.06.01.0A

xxxxxx)x( 654321iμ

Express  the following λ -cut sets using Zadeh’s notation.

a) 7.0)A( b) 4.0)B( c) 7.0)BA( ∪ d) 6.0)BA( ∩

s~ s~

s~ s~ s~ s~ s~ s~
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b) In fuzzy automata, generate fuzzy input and output states under following conditions.

Output Relation R = 

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

7.015.0

100

010

001

 and state transition relation

S = 
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

6.004.01

1000

1002.0

0100

1000

1006.0

2.0015.0

19.03.00

.

With initial state C1
 = [1  0.8  0.6  0.4]

Inputs A1 = [0.4  0]  A2 = [1  0]  A3 = [1  0.7]

OR

b) What is defuzzification ? Explain methods of defuzzification.

SECTION – II

4. Answer the following : (1×10=10)
a) An aircraft control system is a totally nonlinear system when the final approach and landing

of an aircraft are considered. It involves maneuvering flight in an appropriate course to the
airport and then along the optimum glide path trajectory to the runway. We know that this
path is usually provided by an instrument landing system, which transmits two radio signals
to the aircraft as a navigational aid. These orthogonal radio beams are known as the
localizer and the glide slope and are transmitted from the ends of the runway in order to
provide the approaching aircraft with the correct trajectory for landing. The pilot executing
such a landing must monitor cockpit instruments that display the position of the aircraft
relative to the desired flight path and make appropriate corrections to the controls. Presume
that four positions are available to the pilot and that four corrections P1, P2, P3 and P4
from the actual position P are required to put the aircraft on the correct course. The pairwise
comparisons for the four positions are as follows :
fP1

 (P1) = 1 fP1
 (P2) = 0.5    fP1

 (P3) = 0.6     fP1 (P4) = 0.8
fP2

 (P1) = 0.3 fP2
 (P2) = 1      fP2

 (P3) = 0.4     fP2
 (P4) = 0.3

fP3
 (P1) = 0.6 fP3

 (P2) = 0.4   fP3
 (P3) = 1        fP3

 (P4) = 0.6
fP4

 (P1) = 0 fP4
 (P2) = 0.3   fP4 

(P3) = 0.6     fP4
 (P4) = 1

Now, from these values, compute the comparison matrix and determine the overall ranking.
OR

a) Explain following :
i) Fuzzy linear programming ii) Nontransitive ranking.

b) Explain FSPC for measurement and attribute SPC.

5. Answer the following : (4×5=20)
a) Write a short note on Type 2 fuzzy.
b) Explain fuzzy ranking method.
c) List design steps in fuzzy control system.
d) Explain Fuzzy Cognitive Map.
e) Explain fuzzy linear regression with data.

_____________________
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    Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers : (1×20=20)

1) Fuzzy relation R based on, IF A, THEN B as ____________

a) AB → b) BA → c) A B→ d) None

2) In simple fuzzy logic controllers, partition the universe of discourse by each variable into a
number of fuzzy subsets, assigning each a ___________
a) Membership function b) IF-THEN rules
c) Linguistic labels d) None

3) The physician’s medical knowledge is represented as a fuzzy relation between
___________
a) Disease and patient b) Symptoms and patient
c) Both a) and b) d) None of these

4) Chromosomes x and y, to which crossover operation is applied, is called
a) Mutation b) Mates c) Fitness d) None

5) For Nontransitive ranking, we introduce a special notion of _________
a) Transitive b) Relativity c) Ordinal ranking d) None

6) Interval valued fuzzy sets can further be generalized as _________
a) Type II fuzzy sets b) Ordinary fuzzy sets
c) Fuzzy power sets d) None

7) Rank ordering ambiguity demonstrated for both fuzzy and ___________ variables.
a) Static b) Constant c) Random d) None

8) In fuzzy expert systems, the knowledge is usually represented by the set of
a) Fuzzy production rules b) Fuzzy nos.
c) Fuzzy coefficients d) None

9) The model proposes two types of relation exist between symptoms and disease are ________
a) Occurrence relation b) Comfirmability relation
c) Both a) and b) d) None of these

10) Fuzzy regression analysis uses ____________ to represent the coefficient.
a) Fuzzy number b) Fuzzy coefficient
c) Fuzzy function d) None

P.T.O.
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11) A/B is defined as _____________
a) The collection of all elements in the universe that reside in A and don’t reside in B
b) The collection of all elements in the universe that reside in B and don’t reside in A
c) Null set
d) None

12) A U A’ = X is called as ____________
a) Axiom of excluded middle b) Axiom of Contradiction
c) Union operation d) None

13) Fuzzy system are ___________
a) Control system b) Rule based system
c) Both a) and b) d) None

14) Implication connective is equivalent to Fuzzy relation R as ____________

a) (A × B) ∪ ( A  × Y) b) (A × B) ∪  (A × Y)

c) (A × B) ∩  ( A  × Y) d) None

15) Centroid method is also known as _____________
a) Centre of area b) Centre of gravity
c) Both a) and b) d) None

16) The support of a fuzzy set A within a universal set X is the crisp set that contain all elements
of X that have _____________
a) Infinite membership grade in A
b) Non zero membership grade in A
c) Zero membership grade in A
d) None

17) The induction is performed by _____________
a) Standard value b) Mean value calculations
c) Entropy minimizations d) None

18) The optimum partition, U*, to be the partition that produces ___________
a) Max value of J function b) Min value of J function
c) Value of J function d) None

19) Family of Fuzzy partition matrices, MFC, for the classification involving C classes and n data
points ____________

a) { }| C CU ik [0,1] ; ik 1 ; 0 n ;k 1i 1μ ∈ μ = < <∑ ∑ ==

b) { }C CU | ik [0,1] ; ik 1 ; 0 n ;i 1 i 1μ ∈ μ = < <∑ ∑= =

c) { }n CU | ik [0,1] ; ik 1 ; 0 n ;k 1i 1μ ∈ μ = < <∑ ∑ ==
d) None

20) Cognitive maps graphically describes a system in terms of __________
a) Concept variables
b) Concept variables and causal relations
c) Causal relations
d) None

______________
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SECTION – I

2. Answer any four : (4×5=20)

a) Perform the following operations on intervals :
i) [3, 3] – [2, 5] ii) [3, 2] × [5, 3].

b) Consider the following two discrete fuzzy sets, which are defined on universe X = {–5, 5}:
Construct relation for the rule IF A THEN B

A = zero = 
⎭
⎬
⎫

⎩
⎨
⎧ +++

−
+

− 2
0

1
55.0

0
25.0

1
75.0

2
1

 B = positive medium = 
⎭
⎬
⎫

⎩
⎨
⎧ ++++

4
0

3
5.0

2
56.0

1
5.0

0
1

.

c) Explain methods of membership value assignment – intuition and inference.

d) Explain extension principle in fuzzy arithmetic.

e) Methane biofilters can be used to oxidize methane using biological activities. It has become
necessary to compare performance of two test columns, A and B. The methane outflow
level at the surface in nondimensional units of X = {50, 100, 150, 200], was detected and
is tabulated below against the respective methane inflow into each test column. The
following fuzzy sets represent the test columns.

⎭
⎬
⎫

⎩
⎨
⎧ +++=

200
7.0

150
5.0

100
25.0

50
15.0

A  
⎭
⎬
⎫

⎩
⎨
⎧ +++=

200
65.0

150
6.0

100
3.0

50
2.0

B . Calculate the union,

intersection and the difference for the test columns.

f) Using your own intuition and your own definitions of the universe of discourse, plot fuzzy
membership functions for the following variables :
Age of people

i) Very young ii) Young iii) Middle-aged iv) Old v) Very old.

3. Answer the following : (1×10=10)

a) Two fuzzy sets and both defined on X, are as follows :

01.02.05.07.09.0B

1.07.09.08.06.01.0A

xxxxxx)x( 654321iμ

Express  the following λ -cut sets using Zadeh’s notation.

a) 7.0)A( b) 4.0)B( c) 7.0)BA( ∪ d) 6.0)BA( ∩

s~ s~

s~ s~ s~ s~ s~ s~
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b) In fuzzy automata, generate fuzzy input and output states under following conditions.

Output Relation R = 

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

7.015.0

100

010

001

 and state transition relation

S = 
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

6.004.01

1000

1002.0

0100

1000

1006.0

2.0015.0

19.03.00

.

With initial state C1
 = [1  0.8  0.6  0.4]

Inputs A1 = [0.4  0]  A2 = [1  0]  A3 = [1  0.7]

OR

b) What is defuzzification ? Explain methods of defuzzification.

SECTION – II

4. Answer the following : (1×10=10)
a) An aircraft control system is a totally nonlinear system when the final approach and landing

of an aircraft are considered. It involves maneuvering flight in an appropriate course to the
airport and then along the optimum glide path trajectory to the runway. We know that this
path is usually provided by an instrument landing system, which transmits two radio signals
to the aircraft as a navigational aid. These orthogonal radio beams are known as the
localizer and the glide slope and are transmitted from the ends of the runway in order to
provide the approaching aircraft with the correct trajectory for landing. The pilot executing
such a landing must monitor cockpit instruments that display the position of the aircraft
relative to the desired flight path and make appropriate corrections to the controls. Presume
that four positions are available to the pilot and that four corrections P1, P2, P3 and P4
from the actual position P are required to put the aircraft on the correct course. The pairwise
comparisons for the four positions are as follows :
fP1

 (P1) = 1 fP1
 (P2) = 0.5    fP1

 (P3) = 0.6     fP1 (P4) = 0.8
fP2

 (P1) = 0.3 fP2
 (P2) = 1      fP2

 (P3) = 0.4     fP2
 (P4) = 0.3

fP3
 (P1) = 0.6 fP3

 (P2) = 0.4   fP3
 (P3) = 1        fP3

 (P4) = 0.6
fP4

 (P1) = 0 fP4
 (P2) = 0.3   fP4 

(P3) = 0.6     fP4
 (P4) = 1

Now, from these values, compute the comparison matrix and determine the overall ranking.
OR

a) Explain following :
i) Fuzzy linear programming ii) Nontransitive ranking.

b) Explain FSPC for measurement and attribute SPC.

5. Answer the following : (4×5=20)
a) Write a short note on Type 2 fuzzy.
b) Explain fuzzy ranking method.
c) List design steps in fuzzy control system.
d) Explain Fuzzy Cognitive Map.
e) Explain fuzzy linear regression with data.

_____________________
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Seat
No.

B.E. (E&TC) (Part – II) Examination, 2017
FUZZY LOGIC (Old)

Day and Date : Thursday, 25-5-2017 Max. Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. 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/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers : (1×20=20)

1) The support of a fuzzy set A within a universal set X is the crisp set that contain all elements
of X that have _____________
a) Infinite membership grade in A
b) Non zero membership grade in A
c) Zero membership grade in A
d) None

2) The induction is performed by _____________
a) Standard value b) Mean value calculations
c) Entropy minimizations d) None

3) The optimum partition, U*, to be the partition that produces ___________
a) Max value of J function b) Min value of J function
c) Value of J function d) None

4) Family of Fuzzy partition matrices, MFC, for the classification involving C classes and n data
points ____________

a) { }| C CU ik [0,1] ; ik 1 ; 0 n ;k 1i 1μ ∈ μ = < <∑ ∑ ==

b) { }C CU | ik [0,1] ; ik 1 ; 0 n ;i 1 i 1μ ∈ μ = < <∑ ∑= =

c) { }n CU | ik [0,1] ; ik 1 ; 0 n ;k 1i 1μ ∈ μ = < <∑ ∑ ==
d) None

5) Cognitive maps graphically describes a system in terms of __________
a) Concept variables
b) Concept variables and causal relations
c) Causal relations
d) None

6) Fuzzy relation R based on, IF A, THEN B as ____________

a) AB → b) BA → c) A B→ d) None

P.T.O.

SSet
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7) In simple fuzzy logic controllers, partition the universe of discourse by each variable into a
number of fuzzy subsets, assigning each a ___________
a) Membership function b) IF-THEN rules
c) Linguistic labels d) None

8) The physician’s medical knowledge is represented as a fuzzy relation between
___________
a) Disease and patient b) Symptoms and patient
c) Both a) and b) d) None of these

9) Chromosomes x and y, to which crossover operation is applied, is called
a) Mutation b) Mates c) Fitness d) None

10) For Nontransitive ranking, we introduce a special notion of _________
a) Transitive b) Relativity c) Ordinal ranking d) None

11) Interval valued fuzzy sets can further be generalized as _________
a) Type II fuzzy sets b) Ordinary fuzzy sets
c) Fuzzy power sets d) None

12) Rank ordering ambiguity demonstrated for both fuzzy and ___________ variables.
a) Static b) Constant c) Random d) None

13) In fuzzy expert systems, the knowledge is usually represented by the set of
a) Fuzzy production rules b) Fuzzy nos.
c) Fuzzy coefficients d) None

14) The model proposes two types of relation exist between symptoms and disease are ________
a) Occurrence relation b) Comfirmability relation
c) Both a) and b) d) None of these

15) Fuzzy regression analysis uses ____________ to represent the coefficient.
a) Fuzzy number b) Fuzzy coefficient
c) Fuzzy function d) None

16) A/B is defined as _____________
a) The collection of all elements in the universe that reside in A and don’t reside in B
b) The collection of all elements in the universe that reside in B and don’t reside in A
c) Null set
d) None

17) A U A’ = X is called as ____________
a) Axiom of excluded middle b) Axiom of Contradiction
c) Union operation d) None

18) Fuzzy system are ___________
a) Control system b) Rule based system
c) Both a) and b) d) None

19) Implication connective is equivalent to Fuzzy relation R as ____________

a) (A × B) ∪ ( A  × Y) b) (A × B) ∪  (A × Y)

c) (A × B) ∩  ( A  × Y) d) None

20) Centroid method is also known as _____________
a) Centre of area b) Centre of gravity
c) Both a) and b) d) None

______________
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Seat
No.

B.E. (E&TC) (Part – II) Examination, 2017
FUZZY LOGIC (Old)

Day and Date : Thursday, 25-5-2017 Marks : 60
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Answer any four : (4×5=20)

a) Perform the following operations on intervals :
i) [3, 3] – [2, 5] ii) [3, 2] × [5, 3].

b) Consider the following two discrete fuzzy sets, which are defined on universe X = {–5, 5}:
Construct relation for the rule IF A THEN B

A = zero = 
⎭
⎬
⎫

⎩
⎨
⎧ +++

−
+

− 2
0

1
55.0

0
25.0

1
75.0

2
1

 B = positive medium = 
⎭
⎬
⎫

⎩
⎨
⎧ ++++

4
0

3
5.0

2
56.0

1
5.0

0
1

.

c) Explain methods of membership value assignment – intuition and inference.

d) Explain extension principle in fuzzy arithmetic.

e) Methane biofilters can be used to oxidize methane using biological activities. It has become
necessary to compare performance of two test columns, A and B. The methane outflow
level at the surface in nondimensional units of X = {50, 100, 150, 200], was detected and
is tabulated below against the respective methane inflow into each test column. The
following fuzzy sets represent the test columns.

⎭
⎬
⎫

⎩
⎨
⎧ +++=

200
7.0

150
5.0

100
25.0

50
15.0

A  
⎭
⎬
⎫

⎩
⎨
⎧ +++=

200
65.0

150
6.0

100
3.0

50
2.0

B . Calculate the union,

intersection and the difference for the test columns.

f) Using your own intuition and your own definitions of the universe of discourse, plot fuzzy
membership functions for the following variables :
Age of people

i) Very young ii) Young iii) Middle-aged iv) Old v) Very old.

3. Answer the following : (1×10=10)

a) Two fuzzy sets and both defined on X, are as follows :

01.02.05.07.09.0B

1.07.09.08.06.01.0A

xxxxxx)x( 654321iμ

Express  the following λ -cut sets using Zadeh’s notation.

a) 7.0)A( b) 4.0)B( c) 7.0)BA( ∪ d) 6.0)BA( ∩

s~ s~

s~ s~ s~ s~ s~ s~
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b) In fuzzy automata, generate fuzzy input and output states under following conditions.

Output Relation R = 

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

7.015.0

100

010

001

 and state transition relation

S = 
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

6.004.01

1000

1002.0

0100

1000

1006.0

2.0015.0

19.03.00

.

With initial state C1
 = [1  0.8  0.6  0.4]

Inputs A1 = [0.4  0]  A2 = [1  0]  A3 = [1  0.7]

OR

b) What is defuzzification ? Explain methods of defuzzification.

SECTION – II

4. Answer the following : (1×10=10)
a) An aircraft control system is a totally nonlinear system when the final approach and landing

of an aircraft are considered. It involves maneuvering flight in an appropriate course to the
airport and then along the optimum glide path trajectory to the runway. We know that this
path is usually provided by an instrument landing system, which transmits two radio signals
to the aircraft as a navigational aid. These orthogonal radio beams are known as the
localizer and the glide slope and are transmitted from the ends of the runway in order to
provide the approaching aircraft with the correct trajectory for landing. The pilot executing
such a landing must monitor cockpit instruments that display the position of the aircraft
relative to the desired flight path and make appropriate corrections to the controls. Presume
that four positions are available to the pilot and that four corrections P1, P2, P3 and P4
from the actual position P are required to put the aircraft on the correct course. The pairwise
comparisons for the four positions are as follows :
fP1

 (P1) = 1 fP1
 (P2) = 0.5    fP1

 (P3) = 0.6     fP1 (P4) = 0.8
fP2

 (P1) = 0.3 fP2
 (P2) = 1      fP2

 (P3) = 0.4     fP2
 (P4) = 0.3

fP3
 (P1) = 0.6 fP3

 (P2) = 0.4   fP3
 (P3) = 1        fP3

 (P4) = 0.6
fP4

 (P1) = 0 fP4
 (P2) = 0.3   fP4 

(P3) = 0.6     fP4
 (P4) = 1

Now, from these values, compute the comparison matrix and determine the overall ranking.
OR

a) Explain following :
i) Fuzzy linear programming ii) Nontransitive ranking.

b) Explain FSPC for measurement and attribute SPC.

5. Answer the following : (4×5=20)
a) Write a short note on Type 2 fuzzy.
b) Explain fuzzy ranking method.
c) List design steps in fuzzy control system.
d) Explain Fuzzy Cognitive Map.
e) Explain fuzzy linear regression with data.

_____________________
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