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S.E. (Electronics) (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

______________



Set P

�������	� -3- SLR-VB – 127

S.E. (Electronics) (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. (Electronics) (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
+−+=

______________



Set Q

�������	� -3- SLR-VB – 127

 S.E. (Electronics) (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. (Electronics) (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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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. (Electronics) (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. (Electronics) (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.

Instructions : 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. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DIGITAL LOGIC DESIGN

Day and Date : Monday, 8-5-2017 Max. Marks : 70
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 wherever 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. (1×14=14)

1) In which code do the successive code characters differ in only one position ?
a) Gray code b) XS-3 code c) 8421 code d) Hamming code

2) The logical expression F = AB + BC + AC is in _________

a) SOP form b) POP form

c) Standard SOP form d) Standard POS form

3) The code used for labeling cells of the K-map is _________
a) Natural BCD b) Hexadecimal
c) Gray d) Octal

4) Full adder can be realized using _________
a) One half adder, two OR gates
b) Two half adders, one OR gate
c) Two half adders, two OR gates
d) None of the above
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5) A demultiplexer is used to _________
a) Perform arithmetic division
b) Select data from several inputs and route it to single output
c) Steer the data from a single input to one of the many outputs
d) Perform parity checking

6) The slowest logic family is _________
a) TTL b) IIL c) MOS d) CMOS

7) In a K-map, if two cells are said to be adjacent, they are differentiated by
_________ number of variables.
a) 1 b) 2 c) n d) n–1

8) Which of the following flip-flop is used as a latch ?
a) J-K flip-flop b) Master-Slave J-K flip-flop
c) T flip-flop d) D flip-flop

9) The race around condition occurs in a J-K flip-flop when _________
a) both inputs are 0
b) both inputs are 1
c) the inputs are complementary
d) any one of the above input combinations is present

10) How many states a 6 bit ripple counter can have ?
a) 6 b) 12 c) 32 d) 64

11) For PAL design of logic circuit, a single lateral term _________
a) requires an AND gate
b) does not require AND gate
c) requires an AND gate and one input for OR gate
d) requires an inverter

12) A demultiplexer can be used to realize a _________
a) Counter b) Shift register
c) Combination circuit d) Display system

13) A flip-flop has two outputs which are _________
a) Always zero b) Always complementary
c) Always one d) In one of the above states

14) A PLA can be used _________
a) to realize sequential logic b) to realize combinational logic
c) as a memory d) none of these

_____________________



-3-�������	
� SLR-VB – 130

Seat
No.

S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DIGITAL LOGIC DESIGN

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 the right indicate full marks.
3) Assume suitable data wherever necessary.

SECTION – I

2. Attempt any four. (4×4=16)

a) What is a hamming code ? What is the limitation of the hamming code when
it comes to detection and correction of bit errors ? Write the humming code
for data (1000)2.

b) Subtract (0101)2 from (1000)2 using r’s complement and (r-1)’s complement
arithmetic.

c) Optimize the following Boolean functions by means of a k-map.

F(W, X, Y, Z) = ∑ m (1, 4, 5, 10, 11, 13, 15)

d) Prove that a full adder can be designed using two half-adders and one OR
gate.

e) Design an 8 : 1 multiplexer using only 2 : 1 multiplexers. Explain the operation
with truth table.

3. Attempt any two. (6×2=12)

a) Design a combinational circuit with three inputs and one output using NAND
gate circuits. The output is ‘1’ when the binary value of the inputs is large
than 2. The output is ‘0’ otherwise.

b) Briefly describe propagation delay, power dissipation, speed-power product,
fan-in, fan-out and noise margin parameters, with particular reference to
their significance as regards the suitability of the logic family for a given
application.
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c) Consider the combinational circuit shown. Analyze the circuit to obtain the
simplified Boolean expressions for output f in terms of the input variables.

SECTION – II

4. Attempt any four. (4×4=16)

a) Construct a SR flip-flop using NAND gates. Tabulate the characteristic table
and derive the characteristic equation for SR flip-flop.

b) Implement the Boolean function F(x, y) = ∑ m(0, 3) using PLA.

c) What are different types of shift register ? Explain PISO shift register.

d) Explain a 4 bit twisted ring counter using D flip-flop with neat sketch. What
is the modulus of this counter ?

e) Distinguish between a Programmable Logic Array (PLA) device and a
Programmable Array Logic (PAL) device in terms of architecture and
capability to implement Boolean functions.

5. Attempt any two. (6×2=12)

a) A toggle (T) flip-flop has two operations no change and complement, when
input T is ‘0’ and ‘1’ respectively. Design a T flip-flop using JK flip-flop. Also
derive the characteristic equation, tabulate the characteristic table and the
excitation table for the T flip-flop.

b) Design a BCD synchronous counter using JK flip-flop. Draw neat circuit
diagram and waveforms.

c) Explain Melay machine with example. Also compare Moore and Mealy
machine.

_____________________
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Day and Date : Monday, 8-5-2017 Max. Marks : 70
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 wherever 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. (1×14=14)

1) Which of the following flip-flop is used as a latch ?
a) J-K flip-flop b) Master-Slave J-K flip-flop
c) T flip-flop d) D flip-flop

2) The race around condition occurs in a J-K flip-flop when _________
a) both inputs are 0
b) both inputs are 1
c) the inputs are complementary
d) any one of the above input combinations is present

3) How many states a 6 bit ripple counter can have ?
a) 6 b) 12 c) 32 d) 64

4) For PAL design of logic circuit, a single lateral term _________
a) requires an AND gate
b) does not require AND gate
c) requires an AND gate and one input for OR gate
d) requires an inverter
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5) A demultiplexer can be used to realize a _________
a) Counter b) Shift register
c) Combination circuit d) Display system

6) A flip-flop has two outputs which are _________
a) Always zero b) Always complementary
c) Always one d) In one of the above states

7) A PLA can be used _________
a) to realize sequential logic b) to realize combinational logic
c) as a memory d) none of these

8) In which code do the successive code characters differ in only one position ?
a) Gray code b) XS-3 code c) 8421 code d) Hamming code

9) The logical expression F = AB + BC + AC is in _________

a) SOP form b) POP form

c) Standard SOP form d) Standard POS form

10) The code used for labeling cells of the K-map is _________
a) Natural BCD b) Hexadecimal
c) Gray d) Octal

11) Full adder can be realized using _________
a) One half adder, two OR gates
b) Two half adders, one OR gate
c) Two half adders, two OR gates
d) None of the above

12) A demultiplexer is used to _________
a) Perform arithmetic division
b) Select data from several inputs and route it to single output
c) Steer the data from a single input to one of the many outputs
d) Perform parity checking

13) The slowest logic family is _________
a) TTL b) IIL c) MOS d) CMOS

14) In a K-map, if two cells are said to be adjacent, they are differentiated by
_________ number of variables.
a) 1 b) 2 c) n d) n–1
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3) Assume suitable data wherever necessary.
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2. Attempt any four. (4×4=16)

a) What is a hamming code ? What is the limitation of the hamming code when
it comes to detection and correction of bit errors ? Write the humming code
for data (1000)2.

b) Subtract (0101)2 from (1000)2 using r’s complement and (r-1)’s complement
arithmetic.

c) Optimize the following Boolean functions by means of a k-map.

F(W, X, Y, Z) = ∑ m (1, 4, 5, 10, 11, 13, 15)

d) Prove that a full adder can be designed using two half-adders and one OR
gate.

e) Design an 8 : 1 multiplexer using only 2 : 1 multiplexers. Explain the operation
with truth table.

3. Attempt any two. (6×2=12)

a) Design a combinational circuit with three inputs and one output using NAND
gate circuits. The output is ‘1’ when the binary value of the inputs is large
than 2. The output is ‘0’ otherwise.

b) Briefly describe propagation delay, power dissipation, speed-power product,
fan-in, fan-out and noise margin parameters, with particular reference to
their significance as regards the suitability of the logic family for a given
application.
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c) Consider the combinational circuit shown. Analyze the circuit to obtain the
simplified Boolean expressions for output f in terms of the input variables.

SECTION – II

4. Attempt any four. (4×4=16)

a) Construct a SR flip-flop using NAND gates. Tabulate the characteristic table
and derive the characteristic equation for SR flip-flop.

b) Implement the Boolean function F(x, y) = ∑ m(0, 3) using PLA.

c) What are different types of shift register ? Explain PISO shift register.

d) Explain a 4 bit twisted ring counter using D flip-flop with neat sketch. What
is the modulus of this counter ?

e) Distinguish between a Programmable Logic Array (PLA) device and a
Programmable Array Logic (PAL) device in terms of architecture and
capability to implement Boolean functions.

5. Attempt any two. (6×2=12)

a) A toggle (T) flip-flop has two operations no change and complement, when
input T is ‘0’ and ‘1’ respectively. Design a T flip-flop using JK flip-flop. Also
derive the characteristic equation, tabulate the characteristic table and the
excitation table for the T flip-flop.

b) Design a BCD synchronous counter using JK flip-flop. Draw neat circuit
diagram and waveforms.

c) Explain Melay machine with example. Also compare Moore and Mealy
machine.
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S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DIGITAL LOGIC DESIGN

Day and Date : Monday, 8-5-2017 Max. Marks : 70
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 wherever 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. (1×14=14)

1) A demultiplexer is used to _________
a) Perform arithmetic division
b) Select data from several inputs and route it to single output
c) Steer the data from a single input to one of the many outputs
d) Perform parity checking

2) The slowest logic family is _________
a) TTL b) IIL c) MOS d) CMOS

3) In a K-map, if two cells are said to be adjacent, they are differentiated by
_________ number of variables.
a) 1 b) 2 c) n d) n–1

4) Which of the following flip-flop is used as a latch ?
a) J-K flip-flop b) Master-Slave J-K flip-flop
c) T flip-flop d) D flip-flop

RSet



SLR-VB – 130 -2- �������	
�

Set R

5) The race around condition occurs in a J-K flip-flop when _________
a) both inputs are 0
b) both inputs are 1
c) the inputs are complementary
d) any one of the above input combinations is present

6) How many states a 6 bit ripple counter can have ?
a) 6 b) 12 c) 32 d) 64

7) For PAL design of logic circuit, a single lateral term _________
a) requires an AND gate
b) does not require AND gate
c) requires an AND gate and one input for OR gate
d) requires an inverter

8) A demultiplexer can be used to realize a _________
a) Counter b) Shift register
c) Combination circuit d) Display system

9) A flip-flop has two outputs which are _________
a) Always zero b) Always complementary
c) Always one d) In one of the above states

10) A PLA can be used _________
a) to realize sequential logic b) to realize combinational logic
c) as a memory d) none of these

11) In which code do the successive code characters differ in only one position ?
a) Gray code b) XS-3 code c) 8421 code d) Hamming code

12) The logical expression F = AB + BC + AC is in _________

a) SOP form b) POP form

c) Standard SOP form d) Standard POS form

13) The code used for labeling cells of the K-map is _________
a) Natural BCD b) Hexadecimal
c) Gray d) Octal

14) Full adder can be realized using _________
a) One half adder, two OR gates
b) Two half adders, one OR gate
c) Two half adders, two OR gates
d) None of the above

_____________________
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a) What is a hamming code ? What is the limitation of the hamming code when
it comes to detection and correction of bit errors ? Write the humming code
for data (1000)2.

b) Subtract (0101)2 from (1000)2 using r’s complement and (r-1)’s complement
arithmetic.

c) Optimize the following Boolean functions by means of a k-map.

F(W, X, Y, Z) = ∑ m (1, 4, 5, 10, 11, 13, 15)

d) Prove that a full adder can be designed using two half-adders and one OR
gate.

e) Design an 8 : 1 multiplexer using only 2 : 1 multiplexers. Explain the operation
with truth table.

3. Attempt any two. (6×2=12)

a) Design a combinational circuit with three inputs and one output using NAND
gate circuits. The output is ‘1’ when the binary value of the inputs is large
than 2. The output is ‘0’ otherwise.

b) Briefly describe propagation delay, power dissipation, speed-power product,
fan-in, fan-out and noise margin parameters, with particular reference to
their significance as regards the suitability of the logic family for a given
application.
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c) Consider the combinational circuit shown. Analyze the circuit to obtain the
simplified Boolean expressions for output f in terms of the input variables.

SECTION – II

4. Attempt any four. (4×4=16)

a) Construct a SR flip-flop using NAND gates. Tabulate the characteristic table
and derive the characteristic equation for SR flip-flop.

b) Implement the Boolean function F(x, y) = ∑ m(0, 3) using PLA.

c) What are different types of shift register ? Explain PISO shift register.

d) Explain a 4 bit twisted ring counter using D flip-flop with neat sketch. What
is the modulus of this counter ?

e) Distinguish between a Programmable Logic Array (PLA) device and a
Programmable Array Logic (PAL) device in terms of architecture and
capability to implement Boolean functions.

5. Attempt any two. (6×2=12)

a) A toggle (T) flip-flop has two operations no change and complement, when
input T is ‘0’ and ‘1’ respectively. Design a T flip-flop using JK flip-flop. Also
derive the characteristic equation, tabulate the characteristic table and the
excitation table for the T flip-flop.

b) Design a BCD synchronous counter using JK flip-flop. Draw neat circuit
diagram and waveforms.

c) Explain Melay machine with example. Also compare Moore and Mealy
machine.
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MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

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

1) How many states a 6 bit ripple counter can have ?
a) 6 b) 12 c) 32 d) 64

2) For PAL design of logic circuit, a single lateral term _________
a) requires an AND gate
b) does not require AND gate
c) requires an AND gate and one input for OR gate
d) requires an inverter

3) A demultiplexer can be used to realize a _________
a) Counter b) Shift register
c) Combination circuit d) Display system

4) A flip-flop has two outputs which are _________
a) Always zero b) Always complementary
c) Always one d) In one of the above states
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5) A PLA can be used _________
a) to realize sequential logic b) to realize combinational logic
c) as a memory d) none of these

6) In which code do the successive code characters differ in only one position ?
a) Gray code b) XS-3 code c) 8421 code d) Hamming code

7) The logical expression F = AB + BC + AC is in _________

a) SOP form b) POP form

c) Standard SOP form d) Standard POS form

8) The code used for labeling cells of the K-map is _________
a) Natural BCD b) Hexadecimal
c) Gray d) Octal

9) Full adder can be realized using _________
a) One half adder, two OR gates
b) Two half adders, one OR gate
c) Two half adders, two OR gates
d) None of the above

10) A demultiplexer is used to _________
a) Perform arithmetic division
b) Select data from several inputs and route it to single output
c) Steer the data from a single input to one of the many outputs
d) Perform parity checking

11) The slowest logic family is _________
a) TTL b) IIL c) MOS d) CMOS

12) In a K-map, if two cells are said to be adjacent, they are differentiated by
_________ number of variables.
a) 1 b) 2 c) n d) n–1

13) Which of the following flip-flop is used as a latch ?
a) J-K flip-flop b) Master-Slave J-K flip-flop
c) T flip-flop d) D flip-flop

14) The race around condition occurs in a J-K flip-flop when _________
a) both inputs are 0
b) both inputs are 1
c) the inputs are complementary
d) any one of the above input combinations is present

_____________________
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Seat
No.

S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DIGITAL LOGIC DESIGN

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 the right indicate full marks.
3) Assume suitable data wherever necessary.

SECTION – I

2. Attempt any four. (4×4=16)

a) What is a hamming code ? What is the limitation of the hamming code when
it comes to detection and correction of bit errors ? Write the humming code
for data (1000)2.

b) Subtract (0101)2 from (1000)2 using r’s complement and (r-1)’s complement
arithmetic.

c) Optimize the following Boolean functions by means of a k-map.

F(W, X, Y, Z) = ∑ m (1, 4, 5, 10, 11, 13, 15)

d) Prove that a full adder can be designed using two half-adders and one OR
gate.

e) Design an 8 : 1 multiplexer using only 2 : 1 multiplexers. Explain the operation
with truth table.

3. Attempt any two. (6×2=12)

a) Design a combinational circuit with three inputs and one output using NAND
gate circuits. The output is ‘1’ when the binary value of the inputs is large
than 2. The output is ‘0’ otherwise.

b) Briefly describe propagation delay, power dissipation, speed-power product,
fan-in, fan-out and noise margin parameters, with particular reference to
their significance as regards the suitability of the logic family for a given
application.

Set S
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c) Consider the combinational circuit shown. Analyze the circuit to obtain the
simplified Boolean expressions for output f in terms of the input variables.

SECTION – II

4. Attempt any four. (4×4=16)

a) Construct a SR flip-flop using NAND gates. Tabulate the characteristic table
and derive the characteristic equation for SR flip-flop.

b) Implement the Boolean function F(x, y) = ∑ m(0, 3) using PLA.

c) What are different types of shift register ? Explain PISO shift register.

d) Explain a 4 bit twisted ring counter using D flip-flop with neat sketch. What
is the modulus of this counter ?

e) Distinguish between a Programmable Logic Array (PLA) device and a
Programmable Array Logic (PAL) device in terms of architecture and
capability to implement Boolean functions.

5. Attempt any two. (6×2=12)

a) A toggle (T) flip-flop has two operations no change and complement, when
input T is ‘0’ and ‘1’ respectively. Design a T flip-flop using JK flip-flop. Also
derive the characteristic equation, tabulate the characteristic table and the
excitation table for the T flip-flop.

b) Design a BCD synchronous counter using JK flip-flop. Draw neat circuit
diagram and waveforms.

c) Explain Melay machine with example. Also compare Moore and Mealy
machine.

_____________________
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S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DATA STRUCTURES

Day and Date : Tuesday, 9-5-2017 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 answer : (1×14=14)

1) One difference between a queue and a stack is
a) Queue require linked list, but stack do not
b) Stack require linked list, but queue do not
c) Queue use two ends of the structure, stack use only one
d) Stack use two ends of the structure, queue use only one

2) User performs following operations on stack of size 5, then :
push (1); pop ( ); push (2); push (3); pop ( ); push (2); pop ( ); pop ( );
push (4); pop ( ); pop ( ); push (5);
Which of the following is correct statement for stack ?
a) overflow occurs
b) underflow occurs
c) stack operations will be performed smoothly
d) none of these

3) Consider the following linked list :

and following linked list representation :
struct node
{

int data;
struct node *next;

} *start = NULL;
What will be the value of following statement ?
start →  next →  next →  next →  data
a) 12 b) 30 c) 15 d) 25

P.T.O.
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4) The value of rear is increased by 1 when ________
a) An element is deleted in a queue b) An element is traversed in a queue
c) An element is added in a queue d) An element is merged in a queue

5) Any recursive process uses _________ data structure.
a) trees b) graph c) stack d) queue

6) You are given pointers to first and last nodes of a singly linked list, which of
the following operations are dependent on the length of the linked list ?
a) delete the first element
b) insert a new element as a first element
c) delete the last element of the list
d) add the new element at the end of the list

7) When does top value of stack change in insertion process ?
a) before insertion b) after insertion
c) at the time of insertion d) while checking overflow

8) The number of leaf nodes in a complete binary tree of depth d is
a) 2d b) 2(d+1)–1 c) 2(d – 1)–1 d) 2d+1

9) The average time required to perform a successful sequential search for an
element in an array A (1:n) is given by
a) (n+1)/2 b) log2n c) n(n+1)/2 d) n2

10) A sort which iteratively passes through a list to exchange the first element
with any element less than it and then repeats with a new first element is
called
a) insertion sort b) selection sort c) heap sort d) quick sort

11) To arrange a binary tree in ascending order we need
a) postorder traversal b) inorder traversal
c) preorder traversal d) none of these

12) A graph is said to be ________ if every node ‘u’ in G is adjacent to every
other node ‘v’ in G.
a) absolute b) entire c) inclusive d) complete

13) Which of the following is not a collision resolution method ?
a) open addressing b) folding
c) chaining d) rehashing

14) If the binary search algorithm determines that the search argument is in the
lower half of the array, which of the following statements will set the appropriate
variables to the appropriate value ?
a) low = mid + 1 b) low = mid – 1 c) high = mid + 1 d) high = mid – 1

______________
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Seat
No.

S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DATA STRUCTURES

Day and Date : Tuesday, 9-5-2017 Marks : 56
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 necessary.

SECTION – I

2. Attempt any four : (4×4=16)
1) What are linear and non-linear data structures ? Give two examples of each.
2) Write and explain an algorithm to convert infix expression to postfix

expression.
3) Write a short note on priority queue.
4) What is recursion ? Write a recursive program to find the multiplication of two

natural numbers.
5) Explain any one application of linked list with example.

3. Attempt any two : (2×6=12)

1) Give the dynamic implementation of singly linked list in C language.

2) Write a C program to implement stack using linked list.

3) Write a C program to implement circular queue using array.

SECTION – II

4. Attempt any four : (4×4=16)

1) Explain any four types of tree with diagram.

2) Justify how binary search technique is more efficient than sequential search.

3) Write a short note on threaded binary trees.

4) What is merge sort ? Merge the following two arrays using merge sort and
show the intermediate steps :

A = [11, 20, 35, 42] and B = [9, 22, 50]

5) Explain the adjacency matrix representation for a graph.
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5. Attempt any two : (2×6=12)

1) What is a heap ? Show the steps to create a heap for the given data :

8, 20, 9, 4, 15, 10, 7, 22, 3, 12.

2) What are hashing functions ? Explain the most commonly used hash

functions.

3) What are graph traversal methods ? Explain any one traversal method with

flowchart.

_____________________
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S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DATA STRUCTURES

Day and Date : Tuesday, 9-5-2017 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 answer : (1×14=14)

1) The number of leaf nodes in a complete binary tree of depth d is
a) 2d b) 2(d+1)–1 c) 2(d – 1)–1 d) 2d+1

2) The average time required to perform a successful sequential search for an
element in an array A (1:n) is given by
a) (n+1)/2 b) log2n c) n(n+1)/2 d) n2

3) A sort which iteratively passes through a list to exchange the first element
with any element less than it and then repeats with a new first element is
called
a) insertion sort b) selection sort c) heap sort d) quick sort

4) To arrange a binary tree in ascending order we need
a) postorder traversal b) inorder traversal
c) preorder traversal d) none of these

5) A graph is said to be ________ if every node ‘u’ in G is adjacent to every
other node ‘v’ in G.
a) absolute b) entire c) inclusive d) complete

6) Which of the following is not a collision resolution method ?
a) open addressing b) folding
c) chaining d) rehashing

7) If the binary search algorithm determines that the search argument is in the
lower half of the array, which of the following statements will set the appropriate
variables to the appropriate value ?
a) low = mid + 1 b) low = mid – 1 c) high = mid + 1 d) high = mid – 1

P.T.O.
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8) One difference between a queue and a stack is
a) Queue require linked list, but stack do not
b) Stack require linked list, but queue do not
c) Queue use two ends of the structure, stack use only one
d) Stack use two ends of the structure, queue use only one

9) User performs following operations on stack of size 5, then :
push (1); pop ( ); push (2); push (3); pop ( ); push (2); pop ( ); pop ( );
push (4); pop ( ); pop ( ); push (5);
Which of the following is correct statement for stack ?
a) overflow occurs
b) underflow occurs
c) stack operations will be performed smoothly
d) none of these

10) Consider the following linked list :

and following linked list representation :
struct node
{

int data;
struct node *next;

} *start = NULL;
What will be the value of following statement ?
start →  next →  next →  next →  data
a) 12 b) 30 c) 15 d) 25

11) The value of rear is increased by 1 when ________
a) An element is deleted in a queue b) An element is traversed in a queue
c) An element is added in a queue d) An element is merged in a queue

12) Any recursive process uses _________ data structure.
a) trees b) graph c) stack d) queue

13) You are given pointers to first and last nodes of a singly linked list, which of
the following operations are dependent on the length of the linked list ?
a) delete the first element
b) insert a new element as a first element
c) delete the last element of the list
d) add the new element at the end of the list

14) When does top value of stack change in insertion process ?
a) before insertion b) after insertion
c) at the time of insertion d) while checking overflow

______________
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Seat
No.

S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DATA STRUCTURES

Day and Date : Tuesday, 9-5-2017 Marks : 56
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 necessary.

SECTION – I

2. Attempt any four : (4×4=16)
1) What are linear and non-linear data structures ? Give two examples of each.
2) Write and explain an algorithm to convert infix expression to postfix

expression.
3) Write a short note on priority queue.
4) What is recursion ? Write a recursive program to find the multiplication of two

natural numbers.
5) Explain any one application of linked list with example.

3. Attempt any two : (2×6=12)

1) Give the dynamic implementation of singly linked list in C language.

2) Write a C program to implement stack using linked list.

3) Write a C program to implement circular queue using array.

SECTION – II

4. Attempt any four : (4×4=16)

1) Explain any four types of tree with diagram.

2) Justify how binary search technique is more efficient than sequential search.

3) Write a short note on threaded binary trees.

4) What is merge sort ? Merge the following two arrays using merge sort and
show the intermediate steps :

A = [11, 20, 35, 42] and B = [9, 22, 50]

5) Explain the adjacency matrix representation for a graph.
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5. Attempt any two : (2×6=12)

1) What is a heap ? Show the steps to create a heap for the given data :

8, 20, 9, 4, 15, 10, 7, 22, 3, 12.

2) What are hashing functions ? Explain the most commonly used hash

functions.

3) What are graph traversal methods ? Explain any one traversal method with

flowchart.

_____________________
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S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DATA STRUCTURES

Day and Date : Tuesday, 9-5-2017 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 answer : (1×14=14)

1) Any recursive process uses _________ data structure.
a) trees b) graph c) stack d) queue

2) You are given pointers to first and last nodes of a singly linked list, which of
the following operations are dependent on the length of the linked list ?
a) delete the first element
b) insert a new element as a first element
c) delete the last element of the list
d) add the new element at the end of the list

3) When does top value of stack change in insertion process ?
a) before insertion b) after insertion
c) at the time of insertion d) while checking overflow

4) The number of leaf nodes in a complete binary tree of depth d is
a) 2d b) 2(d+1)–1 c) 2(d – 1)–1 d) 2d+1

5) The average time required to perform a successful sequential search for an
element in an array A (1:n) is given by
a) (n+1)/2 b) log2n c) n(n+1)/2 d) n2

6) A sort which iteratively passes through a list to exchange the first element
with any element less than it and then repeats with a new first element is
called
a) insertion sort b) selection sort c) heap sort d) quick sort

7) To arrange a binary tree in ascending order we need
a) postorder traversal b) inorder traversal
c) preorder traversal d) none of these

P.T.O.
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8) A graph is said to be ________ if every node ‘u’ in G is adjacent to every
other node ‘v’ in G.
a) absolute b) entire c) inclusive d) complete

9) Which of the following is not a collision resolution method ?
a) open addressing b) folding
c) chaining d) rehashing

10) If the binary search algorithm determines that the search argument is in the
lower half of the array, which of the following statements will set the appropriate
variables to the appropriate value ?
a) low = mid + 1 b) low = mid – 1 c) high = mid + 1 d) high = mid – 1

11) One difference between a queue and a stack is
a) Queue require linked list, but stack do not
b) Stack require linked list, but queue do not
c) Queue use two ends of the structure, stack use only one
d) Stack use two ends of the structure, queue use only one

12) User performs following operations on stack of size 5, then :
push (1); pop ( ); push (2); push (3); pop ( ); push (2); pop ( ); pop ( );
push (4); pop ( ); pop ( ); push (5);
Which of the following is correct statement for stack ?
a) overflow occurs
b) underflow occurs
c) stack operations will be performed smoothly
d) none of these

13) Consider the following linked list :

and following linked list representation :
struct node
{

int data;
struct node *next;

} *start = NULL;
What will be the value of following statement ?
start →  next →  next →  next →  data
a) 12 b) 30 c) 15 d) 25

14) The value of rear is increased by 1 when ________
a) An element is deleted in a queue b) An element is traversed in a queue
c) An element is added in a queue d) An element is merged in a queue

______________
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Seat
No.

S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DATA STRUCTURES

Day and Date : Tuesday, 9-5-2017 Marks : 56
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 necessary.

SECTION – I

2. Attempt any four : (4×4=16)
1) What are linear and non-linear data structures ? Give two examples of each.
2) Write and explain an algorithm to convert infix expression to postfix

expression.
3) Write a short note on priority queue.
4) What is recursion ? Write a recursive program to find the multiplication of two

natural numbers.
5) Explain any one application of linked list with example.

3. Attempt any two : (2×6=12)

1) Give the dynamic implementation of singly linked list in C language.

2) Write a C program to implement stack using linked list.

3) Write a C program to implement circular queue using array.

SECTION – II

4. Attempt any four : (4×4=16)

1) Explain any four types of tree with diagram.

2) Justify how binary search technique is more efficient than sequential search.

3) Write a short note on threaded binary trees.

4) What is merge sort ? Merge the following two arrays using merge sort and
show the intermediate steps :

A = [11, 20, 35, 42] and B = [9, 22, 50]

5) Explain the adjacency matrix representation for a graph.
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5. Attempt any two : (2×6=12)

1) What is a heap ? Show the steps to create a heap for the given data :

8, 20, 9, 4, 15, 10, 7, 22, 3, 12.

2) What are hashing functions ? Explain the most commonly used hash

functions.

3) What are graph traversal methods ? Explain any one traversal method with

flowchart.

_____________________
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S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DATA STRUCTURES

Day and Date : Tuesday, 9-5-2017 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 answer : (1×14=14)

1) A sort which iteratively passes through a list to exchange the first element
with any element less than it and then repeats with a new first element is
called
a) insertion sort b) selection sort c) heap sort d) quick sort

2) To arrange a binary tree in ascending order we need
a) postorder traversal b) inorder traversal
c) preorder traversal d) none of these

3) A graph is said to be ________ if every node ‘u’ in G is adjacent to every
other node ‘v’ in G.
a) absolute b) entire c) inclusive d) complete

4) Which of the following is not a collision resolution method ?
a) open addressing b) folding
c) chaining d) rehashing

5) If the binary search algorithm determines that the search argument is in the
lower half of the array, which of the following statements will set the appropriate
variables to the appropriate value ?
a) low = mid + 1 b) low = mid – 1 c) high = mid + 1 d) high = mid – 1

6) One difference between a queue and a stack is
a) Queue require linked list, but stack do not
b) Stack require linked list, but queue do not
c) Queue use two ends of the structure, stack use only one
d) Stack use two ends of the structure, queue use only one

P.T.O.
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7) User performs following operations on stack of size 5, then :
push (1); pop ( ); push (2); push (3); pop ( ); push (2); pop ( ); pop ( );
push (4); pop ( ); pop ( ); push (5);
Which of the following is correct statement for stack ?
a) overflow occurs
b) underflow occurs
c) stack operations will be performed smoothly
d) none of these

8) Consider the following linked list :

and following linked list representation :
struct node
{

int data;
struct node *next;

} *start = NULL;
What will be the value of following statement ?
start →  next →  next →  next →  data
a) 12 b) 30 c) 15 d) 25

9) The value of rear is increased by 1 when ________
a) An element is deleted in a queue b) An element is traversed in a queue
c) An element is added in a queue d) An element is merged in a queue

10) Any recursive process uses _________ data structure.
a) trees b) graph c) stack d) queue

11) You are given pointers to first and last nodes of a singly linked list, which of
the following operations are dependent on the length of the linked list ?
a) delete the first element
b) insert a new element as a first element
c) delete the last element of the list
d) add the new element at the end of the list

12) When does top value of stack change in insertion process ?
a) before insertion b) after insertion
c) at the time of insertion d) while checking overflow

13) The number of leaf nodes in a complete binary tree of depth d is
a) 2d b) 2(d+1)–1 c) 2(d – 1)–1 d) 2d+1

14) The average time required to perform a successful sequential search for an
element in an array A (1:n) is given by
a) (n+1)/2 b) log2n c) n(n+1)/2 d) n2

______________
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No.

S.E. (Electronics Engineering) (Part – I) (CGPA) Examination, 2017
DATA STRUCTURES

Day and Date : Tuesday, 9-5-2017 Marks : 56
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 necessary.

SECTION – I

2. Attempt any four : (4×4=16)
1) What are linear and non-linear data structures ? Give two examples of each.
2) Write and explain an algorithm to convert infix expression to postfix

expression.
3) Write a short note on priority queue.
4) What is recursion ? Write a recursive program to find the multiplication of two

natural numbers.
5) Explain any one application of linked list with example.

3. Attempt any two : (2×6=12)

1) Give the dynamic implementation of singly linked list in C language.

2) Write a C program to implement stack using linked list.

3) Write a C program to implement circular queue using array.

SECTION – II

4. Attempt any four : (4×4=16)

1) Explain any four types of tree with diagram.

2) Justify how binary search technique is more efficient than sequential search.

3) Write a short note on threaded binary trees.

4) What is merge sort ? Merge the following two arrays using merge sort and
show the intermediate steps :

A = [11, 20, 35, 42] and B = [9, 22, 50]

5) Explain the adjacency matrix representation for a graph.
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5. Attempt any two : (2×6=12)

1) What is a heap ? Show the steps to create a heap for the given data :

8, 20, 9, 4, 15, 10, 7, 22, 3, 12.

2) What are hashing functions ? Explain the most commonly used hash

functions.

3) What are graph traversal methods ? Explain any one traversal method with

flowchart.

_____________________
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Seat
No. Set P

S.E. (Electronics) (Part – II) (CGPA) Examination, 2017
ELECTRONICS CIRCUIT ANALYSIS AND DESIGN – II

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) In CLASS AB Power amplifier collector current in the output circuit flows for

a) 180°

b) 360°

c) Less than 180°

d) Greater than 180° and Less than 360°

2) The efficiency of CLASS C power amplifier is

a) 100% b) 78.5% c) 50% to 78.5% d) 78.5 %

3) A multistage amplifier employs four stages each of which has voltage gain of
60, then overall gain of amplifier is

a) 142.25B b) 12960000 c) Both a) and b) d) 71.12 dB

4) The lower 3 dB frequency for n identical stages is given by

a) 12ff n
1

L)n(L += b) 12fF n
1

L)n(L −=

c) n
1

L)n(L 21fF −= d)

12

f
F

n
1
L

)n(L

−

=

5) If D = 0.2, Av = 50, k = 0.01. Distortion factor with feedback is

a) 133.3% b) 1.33% c) 13.33% d) 40.00%
P.T.O.
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6) Voltage series feedback is called as

a) Voltage amplifier b) Voltage controlled voltage source

c) Transconductance amplifier d) Both a) and b)

7) When current series feedback is applied to an amplifier, its output resistance is

a) is decreased b) is increased

c) remains constant d) none of the above

8) The output voltage of LM-337 as adjustable regulator is

a) Vo = Vref(1 + R2/R1) + IadjR1 b) Vo = Vref(1+R1/R2) + IadjR1

c) Vo = Vref(R2+R1)+ IadjR2 d) None

9) Power dissipation of controlling transistor and error amplifier in a regulator
circuit is _________and ________respectively.

a) High, Low b) High, High c) Low, High d) Low, Low

10) The condition for sustained oscillation in Hartly oscillator is

a) hfe > M2L
M1L

−
−

b) hfe ≤ M2L
M1L

+
+

c) hfe ≥ M2L
M1L

+
+

d) hfe ≤ M2L
M1L

−
−

11) Schmitt trigger acts as a __________ multivibrator.

a) Astable b) Monostable c) Bistable d) None

12) Missing pulse detector can be designed by

a) Astable multivibrator b) Monostable multivibrator

c) Schmitt trigger d) Bistable multivibrator

13) The Pin No. 1,2,3 for LM-337 are __________ respectively.

a) Vin, Vout, Iadj b) Iadj, Vin, Vout

c) Iadj, Vout, Vin d) Vin, Iadj, Vout

14) In Wein Bridge oscillator positive feedback circuit is ___________ and negative
feedback circuit is

a) Resistive, lag lead circuit b) Lag lead circuit, resistive circuit

c) Resistive circuit, RC circuit d) LC circuit, RC circuit

______________
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Seat
No.

S.E. (Electronics) (Part – II) (CGPA) Examination, 2017
ELECTRONICS CIRCUIT ANALYSIS AND DESIGN – II

Day and Date : Thursday, 18-5-2017  Marks : 56
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicates maximum marks.
2) Use of electronic component data sheet is allowed.
3) Assume suitable data if necessary.

SECTION – I

2. Solve any four questions : (4×4=16)

1) Prove that negative feedback amplifier stabilize the gain of amplifier.

2) Show that cascaded n stages CE amplifier operating at low frequency

( )
12

f
F

n
1

L
nL

−

=
.

3) Explain with block diagram a – ve feedback amplifier and obtain expression
for its closed loop gain.

4) Show that maximum efficiency of class B power amplifier will not be exceeded
78.5%.

5) Compare various coupling schemes used in multistage amplifier.

3. Solve any two questions : (6×2=12)

1) Explain working of class A transformer coupled power amplifier. Derive an
expression for its maximum efficiency and power dissipation.

2) Design a single stage current series feedback amplifier using 2N3904,
Vcc = 24 V, R(load) = 100 kΩ , fL = 50 Hz, hfe = 120, hie = 1 k, AVF = 1000
Rs = 300 Ω .
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3) Explain importance of cascaded connection. For given two stage RC coupled
amplifier If RB1 = RB2 = 1MΩ , RC1 = RC2 = 5KΩ , RE1 = RE2 = 1KΩ ,

VCC = 10V, ,10021 =β=β  RL = 10K Ω . Calculate :
1) Voltage gain of each stage 2) Overall voltage gain in dB

SECTION – II
4. Answer any four : (4×4=16)

1) Why do we use crystal in oscillator circuit ? Explain working of oscillator with
operating in series resonance.

2) Design Astable Multivibrator for the maximum output frequency of 8 KHz with
duty cycle <=25%.

3) List various features of variable IC regulator.

4) Derive expression for frequency of oscillation for monostable multivibrator
using IC-555.

5) Explain working of transistorized series voltage regulator with pre-regulator.

5. Answer any two : (2×6=12)

1) Design a dual tracking regulator using three terminal adjustable IC voltage
regulators for following specification :

i) V28toV8V
O

±±=  ii) A5.1I
O

=

iii) Vin = 43 V, (use R1 = 240 Ω , Iadj = 150μ A)

2) Design a timer circuit that operates on 5V volt supply and turns on solid state
relay for 100 m sec when triggered. The minimum voltage required to turn on
the relay is 3v and the control current range of the relay is from 5 to 13 mA.
The coil resistance is 400 Ω .

3) Explain working of Wien bridge oscillator. Derive an expression for frequency
and minimum gain for sustained oscillations in case of Wien bridge oscillator.

_____________________



��������	

� SLR-VB – 133
Seat
No. Set Q

S.E. (Electronics) (Part – II) (CGPA) Examination, 2017
ELECTRONICS CIRCUIT ANALYSIS AND DESIGN – II

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) The output voltage of LM-337 as adjustable regulator is

a) Vo = Vref(1 + R2/R1) + IadjR1 b) Vo = Vref(1+R1/R2) + IadjR1

c) Vo = Vref(R2+R1)+ IadjR2 d) None

2) Power dissipation of controlling transistor and error amplifier in a regulator
circuit is _________and ________respectively.

a) High, Low b) High, High c) Low, High d) Low, Low

3) The condition for sustained oscillation in Hartly oscillator is

a) hfe > M2L
M1L

−
−

b) hfe ≤ M2L
M1L

+
+

c) hfe ≥ M2L
M1L

+
+

d) hfe ≤ M2L
M1L

−
−

4) Schmitt trigger acts as a __________ multivibrator.

a) Astable b) Monostable c) Bistable d) None

5) Missing pulse detector can be designed by

a) Astable multivibrator b) Monostable multivibrator

c) Schmitt trigger d) Bistable multivibrator

6) The Pin No. 1,2,3 for LM-337 are __________ respectively.

a) Vin, Vout, Iadj b) Iadj, Vin, Vout

c) Iadj, Vout, Vin d) Vin, Iadj, Vout

P.T.O.
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7) In Wein Bridge oscillator positive feedback circuit is ___________ and negative
feedback circuit is

a) Resistive, lag lead circuit b) Lag lead circuit, resistive circuit

c) Resistive circuit, RC circuit d) LC circuit, RC circuit

8) In CLASS AB Power amplifier collector current in the output circuit flows for

a) 180°

b) 360°

c) Less than 180°

d) Greater than 180° and Less than 360°

9) The efficiency of CLASS C power amplifier is

a) 100% b) 78.5% c) 50% to 78.5% d) 78.5 %

10) A multistage amplifier employs four stages each of which has voltage gain of
60, then overall gain of amplifier is

a) 142.25B b) 12960000 c) Both a) and b) d) 71.12 dB

11) The lower 3 dB frequency for n identical stages is given by

a) 12ff n
1

L)n(L += b) 12fF n
1

L)n(L −=

c) n
1

L)n(L 21fF −= d)

12

f
F

n
1
L

)n(L

−

=

12) If D = 0.2, Av = 50, k = 0.01. Distortion factor with feedback is

a) 133.3% b) 1.33% c) 13.33% d) 40.00%

13) Voltage series feedback is called as

a) Voltage amplifier b) Voltage controlled voltage source

c) Transconductance amplifier d) Both a) and b)

14) When current series feedback is applied to an amplifier, its output resistance is

a) is decreased b) is increased

c) remains constant d) none of the above

______________
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S.E. (Electronics) (Part – II) (CGPA) Examination, 2017
ELECTRONICS CIRCUIT ANALYSIS AND DESIGN – II

Day and Date : Thursday, 18-5-2017  Marks : 56
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicates maximum marks.
2) Use of electronic component data sheet is allowed.
3) Assume suitable data if necessary.

SECTION – I

2. Solve any four questions : (4×4=16)

1) Prove that negative feedback amplifier stabilize the gain of amplifier.

2) Show that cascaded n stages CE amplifier operating at low frequency

( )
12

f
F

n
1

L
nL

−

=
.

3) Explain with block diagram a – ve feedback amplifier and obtain expression
for its closed loop gain.

4) Show that maximum efficiency of class B power amplifier will not be exceeded
78.5%.

5) Compare various coupling schemes used in multistage amplifier.

3. Solve any two questions : (6×2=12)

1) Explain working of class A transformer coupled power amplifier. Derive an
expression for its maximum efficiency and power dissipation.

2) Design a single stage current series feedback amplifier using 2N3904,
Vcc = 24 V, R(load) = 100 kΩ , fL = 50 Hz, hfe = 120, hie = 1 k, AVF = 1000
Rs = 300 Ω .
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3) Explain importance of cascaded connection. For given two stage RC coupled
amplifier If RB1 = RB2 = 1MΩ , RC1 = RC2 = 5KΩ , RE1 = RE2 = 1KΩ ,

VCC = 10V, ,10021 =β=β  RL = 10K Ω . Calculate :
1) Voltage gain of each stage 2) Overall voltage gain in dB

SECTION – II
4. Answer any four : (4×4=16)

1) Why do we use crystal in oscillator circuit ? Explain working of oscillator with
operating in series resonance.

2) Design Astable Multivibrator for the maximum output frequency of 8 KHz with
duty cycle <=25%.

3) List various features of variable IC regulator.

4) Derive expression for frequency of oscillation for monostable multivibrator
using IC-555.

5) Explain working of transistorized series voltage regulator with pre-regulator.

5. Answer any two : (2×6=12)

1) Design a dual tracking regulator using three terminal adjustable IC voltage
regulators for following specification :

i) V28toV8V
O

±±=  ii) A5.1I
O

=

iii) Vin = 43 V, (use R1 = 240 Ω , Iadj = 150μ A)

2) Design a timer circuit that operates on 5V volt supply and turns on solid state
relay for 100 m sec when triggered. The minimum voltage required to turn on
the relay is 3v and the control current range of the relay is from 5 to 13 mA.
The coil resistance is 400 Ω .

3) Explain working of Wien bridge oscillator. Derive an expression for frequency
and minimum gain for sustained oscillations in case of Wien bridge oscillator.

_____________________
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Day and Date : Thursday, 18-5-2017 Max. Marks : 70
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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 : 14

1. Choose the correct answer : 14

1) If D = 0.2, Av = 50, k = 0.01. Distortion factor with feedback is

a) 133.3% b) 1.33% c) 13.33% d) 40.00%

2) Voltage series feedback is called as

a) Voltage amplifier b) Voltage controlled voltage source

c) Transconductance amplifier d) Both a) and b)

3) When current series feedback is applied to an amplifier, its output resistance is

a) is decreased b) is increased

c) remains constant d) none of the above

4) The output voltage of LM-337 as adjustable regulator is

a) Vo = Vref(1 + R2/R1) + IadjR1 b) Vo = Vref(1+R1/R2) + IadjR1

c) Vo = Vref(R2+R1)+ IadjR2 d) None

5) Power dissipation of controlling transistor and error amplifier in a regulator
circuit is _________and ________respectively.

a) High, Low b) High, High c) Low, High d) Low, Low

6) The condition for sustained oscillation in Hartly oscillator is

a) hfe > M2L
M1L

−
−

b) hfe ≤ M2L
M1L

+
+

c) hfe ≥ M2L
M1L

+
+

d) hfe ≤ M2L
M1L

−
−

P.T.O.
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7) Schmitt trigger acts as a __________ multivibrator.

a) Astable b) Monostable c) Bistable d) None

8) Missing pulse detector can be designed by

a) Astable multivibrator b) Monostable multivibrator

c) Schmitt trigger d) Bistable multivibrator

9) The Pin No. 1,2,3 for LM-337 are __________ respectively.

a) Vin, Vout, Iadj b) Iadj, Vin, Vout

c) Iadj, Vout, Vin d) Vin, Iadj, Vout

10) In Wein Bridge oscillator positive feedback circuit is ___________ and negative
feedback circuit is

a) Resistive, lag lead circuit b) Lag lead circuit, resistive circuit

c) Resistive circuit, RC circuit d) LC circuit, RC circuit

11) In CLASS AB Power amplifier collector current in the output circuit flows for

a) 180°

b) 360°

c) Less than 180°

d) Greater than 180° and Less than 360°

12) The efficiency of CLASS C power amplifier is

a) 100% b) 78.5% c) 50% to 78.5% d) 78.5 %

13) A multistage amplifier employs four stages each of which has voltage gain of
60, then overall gain of amplifier is

a) 142.25B b) 12960000 c) Both a) and b) d) 71.12 dB

14) The lower 3 dB frequency for n identical stages is given by

a) 12ff n
1

L)n(L += b) 12fF n
1

L)n(L −=

c) n
1

L)n(L 21fF −= d)

12

f
F

n
1
L

)n(L

−

=

______________
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ELECTRONICS CIRCUIT ANALYSIS AND DESIGN – II

Day and Date : Thursday, 18-5-2017  Marks : 56
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicates maximum marks.
2) Use of electronic component data sheet is allowed.
3) Assume suitable data if necessary.

SECTION – I

2. Solve any four questions : (4×4=16)

1) Prove that negative feedback amplifier stabilize the gain of amplifier.

2) Show that cascaded n stages CE amplifier operating at low frequency

( )
12

f
F

n
1

L
nL

−

=
.

3) Explain with block diagram a – ve feedback amplifier and obtain expression
for its closed loop gain.

4) Show that maximum efficiency of class B power amplifier will not be exceeded
78.5%.

5) Compare various coupling schemes used in multistage amplifier.

3. Solve any two questions : (6×2=12)

1) Explain working of class A transformer coupled power amplifier. Derive an
expression for its maximum efficiency and power dissipation.

2) Design a single stage current series feedback amplifier using 2N3904,
Vcc = 24 V, R(load) = 100 kΩ , fL = 50 Hz, hfe = 120, hie = 1 k, AVF = 1000
Rs = 300 Ω .
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3) Explain importance of cascaded connection. For given two stage RC coupled
amplifier If RB1 = RB2 = 1MΩ , RC1 = RC2 = 5KΩ , RE1 = RE2 = 1KΩ ,

VCC = 10V, ,10021 =β=β  RL = 10K Ω . Calculate :
1) Voltage gain of each stage 2) Overall voltage gain in dB

SECTION – II
4. Answer any four : (4×4=16)

1) Why do we use crystal in oscillator circuit ? Explain working of oscillator with
operating in series resonance.

2) Design Astable Multivibrator for the maximum output frequency of 8 KHz with
duty cycle <=25%.

3) List various features of variable IC regulator.

4) Derive expression for frequency of oscillation for monostable multivibrator
using IC-555.

5) Explain working of transistorized series voltage regulator with pre-regulator.

5. Answer any two : (2×6=12)

1) Design a dual tracking regulator using three terminal adjustable IC voltage
regulators for following specification :

i) V28toV8V
O

±±=  ii) A5.1I
O

=

iii) Vin = 43 V, (use R1 = 240 Ω , Iadj = 150μ A)

2) Design a timer circuit that operates on 5V volt supply and turns on solid state
relay for 100 m sec when triggered. The minimum voltage required to turn on
the relay is 3v and the control current range of the relay is from 5 to 13 mA.
The coil resistance is 400 Ω .

3) Explain working of Wien bridge oscillator. Derive an expression for frequency
and minimum gain for sustained oscillations in case of Wien bridge oscillator.

_____________________
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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) The condition for sustained oscillation in Hartly oscillator is

a) hfe > M2L
M1L

−
−

b) hfe ≤ M2L
M1L

+
+

c) hfe ≥ M2L
M1L

+
+

d) hfe ≤ M2L
M1L

−
−

2) Schmitt trigger acts as a __________ multivibrator.

a) Astable b) Monostable c) Bistable d) None

3) Missing pulse detector can be designed by

a) Astable multivibrator b) Monostable multivibrator

c) Schmitt trigger d) Bistable multivibrator

4) The Pin No. 1,2,3 for LM-337 are __________ respectively.

a) Vin, Vout, Iadj b) Iadj, Vin, Vout

c) Iadj, Vout, Vin d) Vin, Iadj, Vout

5) In Wein Bridge oscillator positive feedback circuit is ___________ and negative
feedback circuit is

a) Resistive, lag lead circuit b) Lag lead circuit, resistive circuit

c) Resistive circuit, RC circuit d) LC circuit, RC circuit

P.T.O.
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6) In CLASS AB Power amplifier collector current in the output circuit flows for

a) 180°

b) 360°

c) Less than 180°

d) Greater than 180° and Less than 360°

7) The efficiency of CLASS C power amplifier is

a) 100% b) 78.5% c) 50% to 78.5% d) 78.5 %

8) A multistage amplifier employs four stages each of which has voltage gain of
60, then overall gain of amplifier is

a) 142.25B b) 12960000 c) Both a) and b) d) 71.12 dB

9) The lower 3 dB frequency for n identical stages is given by

a) 12ff n
1

L)n(L += b) 12fF n
1

L)n(L −=

c) n
1

L)n(L 21fF −= d)

12

f
F

n
1
L

)n(L

−

=

10) If D = 0.2, Av = 50, k = 0.01. Distortion factor with feedback is

a) 133.3% b) 1.33% c) 13.33% d) 40.00%

11) Voltage series feedback is called as

a) Voltage amplifier b) Voltage controlled voltage source

c) Transconductance amplifier d) Both a) and b)

12) When current series feedback is applied to an amplifier, its output resistance is

a) is decreased b) is increased

c) remains constant d) none of the above

13) The output voltage of LM-337 as adjustable regulator is

a) Vo = Vref(1 + R2/R1) + IadjR1 b) Vo = Vref(1+R1/R2) + IadjR1

c) Vo = Vref(R2+R1)+ IadjR2 d) None

14) Power dissipation of controlling transistor and error amplifier in a regulator
circuit is _________and ________respectively.

a) High, Low b) High, High c) Low, High d) Low, Low

______________
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Day and Date : Thursday, 18-5-2017  Marks : 56
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicates maximum marks.
2) Use of electronic component data sheet is allowed.
3) Assume suitable data if necessary.

SECTION – I

2. Solve any four questions : (4×4=16)

1) Prove that negative feedback amplifier stabilize the gain of amplifier.

2) Show that cascaded n stages CE amplifier operating at low frequency

( )
12

f
F

n
1

L
nL

−

=
.

3) Explain with block diagram a – ve feedback amplifier and obtain expression
for its closed loop gain.

4) Show that maximum efficiency of class B power amplifier will not be exceeded
78.5%.

5) Compare various coupling schemes used in multistage amplifier.

3. Solve any two questions : (6×2=12)

1) Explain working of class A transformer coupled power amplifier. Derive an
expression for its maximum efficiency and power dissipation.

2) Design a single stage current series feedback amplifier using 2N3904,
Vcc = 24 V, R(load) = 100 kΩ , fL = 50 Hz, hfe = 120, hie = 1 k, AVF = 1000
Rs = 300 Ω .
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3) Explain importance of cascaded connection. For given two stage RC coupled
amplifier If RB1 = RB2 = 1MΩ , RC1 = RC2 = 5KΩ , RE1 = RE2 = 1KΩ ,

VCC = 10V, ,10021 =β=β  RL = 10K Ω . Calculate :
1) Voltage gain of each stage 2) Overall voltage gain in dB

SECTION – II
4. Answer any four : (4×4=16)

1) Why do we use crystal in oscillator circuit ? Explain working of oscillator with
operating in series resonance.

2) Design Astable Multivibrator for the maximum output frequency of 8 KHz with
duty cycle <=25%.

3) List various features of variable IC regulator.

4) Derive expression for frequency of oscillation for monostable multivibrator
using IC-555.

5) Explain working of transistorized series voltage regulator with pre-regulator.

5. Answer any two : (2×6=12)

1) Design a dual tracking regulator using three terminal adjustable IC voltage
regulators for following specification :

i) V28toV8V
O

±±=  ii) A5.1I
O

=

iii) Vin = 43 V, (use R1 = 240 Ω , Iadj = 150μ A)

2) Design a timer circuit that operates on 5V volt supply and turns on solid state
relay for 100 m sec when triggered. The minimum voltage required to turn on
the relay is 3v and the control current range of the relay is from 5 to 13 mA.
The coil resistance is 400 Ω .

3) Explain working of Wien bridge oscillator. Derive an expression for frequency
and minimum gain for sustained oscillations in case of Wien bridge oscillator.

_____________________
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S.E. (Electronics Engineering) (Part – II) (CGPA) Examination, 2017
LINEAR INTEGRATED CIRCUITS

Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Assume suitable data if 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 : (1×14=14)

1) Which of below application can be realized in open loop configuration of
op amp ?

a) Schmitt trigger b) Peak detector

c) Zero crossing detector d) Voltage follower

2) For a first order low pass filter if fH is 1 KHz, passband gain is 2 and
C = 0.01 Fμ , value of R is __________ Ω .

a) 1.59 K b) 1 K c) 11.9 K d) None of these

3) A comparator followed by an integrator is a

a) Schmitt trigger b) Log amplifier

c) Triangular wave generator d) Square wave generator

4) Op Amp is a __________ coupled __________ amplifier.

a) capacitor, high gain b) directly, class AB

c) directly, high gain d) capacitor, non linear
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5) For 741C maximum input bias current is

a) 500 nA b) 50 nA c) 5 nA d) 50 Aμ

6) Frequency of VCO NS/SE 566 is given by 
( )

( )XCR
VX2

f
11

C
o +

−+= . In this X is

a) supply voltage b) reverence voltage
c) modulating voltage d) none of these

7) As ideal op amp has infinite input resistance
a) op amp draws no current at both of its terminals
b) no current enters into op amp
c) any signal source can drive op amp and no loading on previous driving stage
d) all of above

8) Make odd man out : slew rate, voltage swing Vs frequency, voltage follower
large signal pulse response, phase response Vs frequency
a) slew rate
b) voltage swing Vs frequency
c) voltage follower large signal pulse response
d) phase response Vs frequency

9) The gain bandwidth producer of 741 is
a) 1 MHz b) 5 Hz c) 4 MHz d) None of these

10) Which of below is called multiple feedback filter ?
a) narrow band pass b) wide band pass
c) narrow band stop d) wide band stop

11) A wide band reject filter may consists of
a) high pass filter b) low pass filter
c) adder d) all of these

12) Higher the value of __________ in dB, the lower is the change in input
offset voltage due to change in supply voltage.
a) CMRR b) CVRR c) Voltage drift d) Thermal drift

13) Phase lag and phase lead are the most commonly used
a) Phase correctors b) OP Amp responses
c) Compensating networks d) None of these

14) A current series negative feedback amplifier is
a) I to V converter b) V to I converter
c) Inverting voltage follower d) No such circuit exists

_____________________
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S.E. (Electronics Engineering) (Part – II) (CGPA) Examination, 2017
LINEAR INTEGRATED CIRCUITS

Day and Date : Tuesday, 23-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

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

SECTION – I

2. Solve any two : (6×2=12)

a) For the circuit shown below what is a purpose of resistor connected to
non inverting terminal of op amp to ground. Derive expression for it.

b) Design a input offset voltage compensating network for op LM 307 having
supply voltage of ±  10 V and input offset voltage of 10 mV.

c) What is slew rate ? How it is specified ? What is its significance ? Show with
an example how it limits close loop applications of op amp.

3. Solve any four : (4×4=16)

a) Explain voltage to current converter using Op Amps-with grounded load.

b) Why input bias current compensating network is not required for a differential
amplifier ?

c) Draw and discuss non inverting amplifier with complete compensating
network.

d) What are various thermal drifts ? What are the various ways to specify them ?

e) Show how op amp can be used as an analog adder.
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SECTION – II

4. Solve any two : (6×2=12)

a) With suitable diagram explain working of dual slope ADC. Discuss its
advantages.

b) Design a triangular wave generator for 2 KHz and peak to peak voltage of
7V. Use suitable op amp.

c) Show how PLL can be used as a frequency multiplier.

5. Solve any four : (4×4=16)

a) What are significant DAC specifications ?

b) Analyze a positive peak detector using op amp.

c) Justify – a rectifier designed using op amp is called precision rectifier.

d) Compare any two types of DAC techniques.

e) Sketch and discuss first order low pass active filter.
_____________________
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Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Assume suitable data if 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 : (1×14=14)

1) Make odd man out : slew rate, voltage swing Vs frequency, voltage follower
large signal pulse response, phase response Vs frequency
a) slew rate
b) voltage swing Vs frequency
c) voltage follower large signal pulse response
d) phase response Vs frequency

2) The gain bandwidth producer of 741 is
a) 1 MHz b) 5 Hz c) 4 MHz d) None of these

3) Which of below is called multiple feedback filter ?
a) narrow band pass b) wide band pass
c) narrow band stop d) wide band stop

4) A wide band reject filter may consists of
a) high pass filter b) low pass filter
c) adder d) all of these
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5) Higher the value of __________ in dB, the lower is the change in input
offset voltage due to change in supply voltage.
a) CMRR b) CVRR c) Voltage drift d) Thermal drift

6) Phase lag and phase lead are the most commonly used
a) Phase correctors b) OP Amp responses
c) Compensating networks d) None of these

7) A current series negative feedback amplifier is
a) I to V converter b) V to I converter
c) Inverting voltage follower d) No such circuit exists

8) Which of below application can be realized in open loop configuration of
op amp ?

a) Schmitt trigger b) Peak detector

c) Zero crossing detector d) Voltage follower

9) For a first order low pass filter if fH is 1 KHz, passband gain is 2 and
C = 0.01 Fμ , value of R is __________ Ω .

a) 1.59 K b) 1 K c) 11.9 K d) None of these

10) A comparator followed by an integrator is a

a) Schmitt trigger b) Log amplifier

c) Triangular wave generator d) Square wave generator

11) Op Amp is a __________ coupled __________ amplifier.

a) capacitor, high gain b) directly, class AB

c) directly, high gain d) capacitor, non linear

12) For 741C maximum input bias current is

a) 500 nA b) 50 nA c) 5 nA d) 50 Aμ

13) Frequency of VCO NS/SE 566 is given by 
( )

( )XCR
VX2

f
11

C
o +

−+= . In this X is

a) supply voltage b) reverence voltage
c) modulating voltage d) none of these

14) As ideal op amp has infinite input resistance
a) op amp draws no current at both of its terminals
b) no current enters into op amp
c) any signal source can drive op amp and no loading on previous driving stage
d) all of above

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

SECTION – I

2. Solve any two : (6×2=12)

a) For the circuit shown below what is a purpose of resistor connected to
non inverting terminal of op amp to ground. Derive expression for it.

b) Design a input offset voltage compensating network for op LM 307 having
supply voltage of ±  10 V and input offset voltage of 10 mV.

c) What is slew rate ? How it is specified ? What is its significance ? Show with
an example how it limits close loop applications of op amp.

3. Solve any four : (4×4=16)

a) Explain voltage to current converter using Op Amps-with grounded load.

b) Why input bias current compensating network is not required for a differential
amplifier ?

c) Draw and discuss non inverting amplifier with complete compensating
network.

d) What are various thermal drifts ? What are the various ways to specify them ?

e) Show how op amp can be used as an analog adder.
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SECTION – II

4. Solve any two : (6×2=12)

a) With suitable diagram explain working of dual slope ADC. Discuss its
advantages.

b) Design a triangular wave generator for 2 KHz and peak to peak voltage of
7V. Use suitable op amp.

c) Show how PLL can be used as a frequency multiplier.

5. Solve any four : (4×4=16)

a) What are significant DAC specifications ?

b) Analyze a positive peak detector using op amp.

c) Justify – a rectifier designed using op amp is called precision rectifier.

d) Compare any two types of DAC techniques.

e) Sketch and discuss first order low pass active filter.
_____________________
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2) Figures to the right indicates full marks.
3) Assume suitable data if 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 : (1×14=14)

1) For 741C maximum input bias current is
a) 500 nA b) 50 nA c) 5 nA d) 50 Aμ

2) Frequency of VCO NS/SE 566 is given by 
( )

( )XCR
VX2

f
11

C
o +

−+= . In this X is

a) supply voltage b) reverence voltage
c) modulating voltage d) none of these

3) As ideal op amp has infinite input resistance
a) op amp draws no current at both of its terminals
b) no current enters into op amp
c) any signal source can drive op amp and no loading on previous driving stage
d) all of above

4) Make odd man out : slew rate, voltage swing Vs frequency, voltage follower
large signal pulse response, phase response Vs frequency
a) slew rate
b) voltage swing Vs frequency
c) voltage follower large signal pulse response
d) phase response Vs frequency

RSet



SLR-VB – 135 -2- �������	
�

Set R

5) The gain bandwidth producer of 741 is
a) 1 MHz b) 5 Hz c) 4 MHz d) None of these

6) Which of below is called multiple feedback filter ?
a) narrow band pass b) wide band pass
c) narrow band stop d) wide band stop

7) A wide band reject filter may consists of
a) high pass filter b) low pass filter
c) adder d) all of these

8) Higher the value of __________ in dB, the lower is the change in input
offset voltage due to change in supply voltage.
a) CMRR b) CVRR c) Voltage drift d) Thermal drift

9) Phase lag and phase lead are the most commonly used
a) Phase correctors b) OP Amp responses
c) Compensating networks d) None of these

10) A current series negative feedback amplifier is
a) I to V converter b) V to I converter
c) Inverting voltage follower d) No such circuit exists

11) Which of below application can be realized in open loop configuration of
op amp ?

a) Schmitt trigger b) Peak detector

c) Zero crossing detector d) Voltage follower

12) For a first order low pass filter if fH is 1 KHz, passband gain is 2 and
C = 0.01 Fμ , value of R is __________ Ω .

a) 1.59 K b) 1 K c) 11.9 K d) None of these

13) A comparator followed by an integrator is a

a) Schmitt trigger b) Log amplifier

c) Triangular wave generator d) Square wave generator

14) Op Amp is a __________ coupled __________ amplifier.

a) capacitor, high gain b) directly, class AB

c) directly, high gain d) capacitor, non linear

_____________________
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S.E. (Electronics Engineering) (Part – II) (CGPA) Examination, 2017
LINEAR INTEGRATED CIRCUITS

Day and Date : Tuesday, 23-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

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

SECTION – I

2. Solve any two : (6×2=12)

a) For the circuit shown below what is a purpose of resistor connected to
non inverting terminal of op amp to ground. Derive expression for it.

b) Design a input offset voltage compensating network for op LM 307 having
supply voltage of ±  10 V and input offset voltage of 10 mV.

c) What is slew rate ? How it is specified ? What is its significance ? Show with
an example how it limits close loop applications of op amp.

3. Solve any four : (4×4=16)

a) Explain voltage to current converter using Op Amps-with grounded load.

b) Why input bias current compensating network is not required for a differential
amplifier ?

c) Draw and discuss non inverting amplifier with complete compensating
network.

d) What are various thermal drifts ? What are the various ways to specify them ?

e) Show how op amp can be used as an analog adder.

Set R



SLR-VB – 135 -4- �������	
�

Set R

SECTION – II

4. Solve any two : (6×2=12)

a) With suitable diagram explain working of dual slope ADC. Discuss its
advantages.

b) Design a triangular wave generator for 2 KHz and peak to peak voltage of
7V. Use suitable op amp.

c) Show how PLL can be used as a frequency multiplier.

5. Solve any four : (4×4=16)

a) What are significant DAC specifications ?

b) Analyze a positive peak detector using op amp.

c) Justify – a rectifier designed using op amp is called precision rectifier.

d) Compare any two types of DAC techniques.

e) Sketch and discuss first order low pass active filter.
_____________________
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S.E. (Electronics Engineering) (Part – II) (CGPA) Examination, 2017
LINEAR INTEGRATED CIRCUITS

Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Assume suitable data if 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 : (1×14=14)

1) Which of below is called multiple feedback filter ?
a) narrow band pass b) wide band pass
c) narrow band stop d) wide band stop

2) A wide band reject filter may consists of
a) high pass filter b) low pass filter
c) adder d) all of these

3) Higher the value of __________ in dB, the lower is the change in input
offset voltage due to change in supply voltage.
a) CMRR b) CVRR c) Voltage drift d) Thermal drift

4) Phase lag and phase lead are the most commonly used
a) Phase correctors b) OP Amp responses
c) Compensating networks d) None of these

5) A current series negative feedback amplifier is
a) I to V converter b) V to I converter
c) Inverting voltage follower d) No such circuit exists

SSet
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6) Which of below application can be realized in open loop configuration of
op amp ?

a) Schmitt trigger b) Peak detector

c) Zero crossing detector d) Voltage follower

7) For a first order low pass filter if fH is 1 KHz, passband gain is 2 and
C = 0.01 Fμ , value of R is __________ Ω .

a) 1.59 K b) 1 K c) 11.9 K d) None of these

8) A comparator followed by an integrator is a

a) Schmitt trigger b) Log amplifier

c) Triangular wave generator d) Square wave generator

9) Op Amp is a __________ coupled __________ amplifier.

a) capacitor, high gain b) directly, class AB

c) directly, high gain d) capacitor, non linear

10) For 741C maximum input bias current is

a) 500 nA b) 50 nA c) 5 nA d) 50 Aμ

11) Frequency of VCO NS/SE 566 is given by 
( )

( )XCR
VX2

f
11

C
o +

−+= . In this X is

a) supply voltage b) reverence voltage
c) modulating voltage d) none of these

12) As ideal op amp has infinite input resistance
a) op amp draws no current at both of its terminals
b) no current enters into op amp
c) any signal source can drive op amp and no loading on previous driving stage
d) all of above

13) Make odd man out : slew rate, voltage swing Vs frequency, voltage follower
large signal pulse response, phase response Vs frequency
a) slew rate
b) voltage swing Vs frequency
c) voltage follower large signal pulse response
d) phase response Vs frequency

14) The gain bandwidth producer of 741 is
a) 1 MHz b) 5 Hz c) 4 MHz d) None of these

_____________________
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LINEAR INTEGRATED CIRCUITS

Day and Date : Tuesday, 23-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

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

SECTION – I

2. Solve any two : (6×2=12)

a) For the circuit shown below what is a purpose of resistor connected to
non inverting terminal of op amp to ground. Derive expression for it.

b) Design a input offset voltage compensating network for op LM 307 having
supply voltage of ±  10 V and input offset voltage of 10 mV.

c) What is slew rate ? How it is specified ? What is its significance ? Show with
an example how it limits close loop applications of op amp.

3. Solve any four : (4×4=16)

a) Explain voltage to current converter using Op Amps-with grounded load.

b) Why input bias current compensating network is not required for a differential
amplifier ?

c) Draw and discuss non inverting amplifier with complete compensating
network.

d) What are various thermal drifts ? What are the various ways to specify them ?

e) Show how op amp can be used as an analog adder.
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SECTION – II

4. Solve any two : (6×2=12)

a) With suitable diagram explain working of dual slope ADC. Discuss its
advantages.

b) Design a triangular wave generator for 2 KHz and peak to peak voltage of
7V. Use suitable op amp.

c) Show how PLL can be used as a frequency multiplier.

5. Solve any four : (4×4=16)

a) What are significant DAC specifications ?

b) Analyze a positive peak detector using op amp.

c) Justify – a rectifier designed using op amp is called precision rectifier.

d) Compare any two types of DAC techniques.

e) Sketch and discuss first order low pass active filter.
_____________________
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Set P

T.E. (Electronics Engineering) (Part – II) (New-CGPA) Examination, 2017
AUTOMOTIVE ELECTRONICS

(Self Learning)

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.

3) Multiple choice question is to be solved first.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : (10×1=10)

1) The battery is an electrochemical device, which means battery

a) Makes chemicals by mechanical means

b) Uses chemical action to provide electricity

c) Has curved plates instead of flat plates

d) Does not use an electrolyte

2) An overinflated tyre will wear the tread most near the

a) Edges b) Corners c) Centre d) None of these

3) The  negative plates of a lead acid battery has

a) Lead peroxide (PbO2) b) Spongy lead (Pb)

c) Lead sulphate (PbSO4) d) Sulphuric acid (H2SO4)

4) The auto ignition in a spark ignition engine means

a) Automatic ignition of the charge at the end of compression

b) Ignition induced by the passage of a spark

c) Ignition of the charge before the passage of flame front

d) Ignition induced to supplement the process of normal combustion

P.T.O.

Seat
No.
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5) The acid used in automobile battery is

a) Hydrochloric acid b) Hydrofluoric acid

c) Nitric acid d) Sulphuric acid

6) Odometer is an instrument used for measurement of

a) Power b) Fuel consumption

c) Engine r.p.m. d) Distance

7) The condition that results in large quantities of CO emission is

a) Insufficient air during combustion

b) Insufficient fuel during combustion

c) Low temperature combustion

d) High temperature combustion

8) A maintenance free battery

a) Has lead-antimony plate grid

b) Has lead-calcium plate grid

c) Does not contain acid

d) Does not contain water

9) An Ohm meter can be used to measure

a) plug lead resistance b) switch supply voltage

c) switch output current d) all of the above

10) The ignition component that steps up voltage is the

a) spark plug b) condenser c) coil d) king lead
______________
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T.E. (Electronics Engineering) (Part – II) (New-CGPA) Examination, 2017
AUTOMOTIVE ELECTRONICS

(Self Learning)

Day and Date : Friday, 26-5-2017 Marks : 40
Time : 3.00 p.m. to 5.00 p.m.

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

SECTION – I

2. Attempt any three. (4×3=12)

1) Explain working principles, characteristics, limitations of temperature sensing
system related to automobile.

2) List various sensors used sensors used in vehicles. Explain velocity sensing
mechanism.

3) Describe topology and operation of torque sensing system in vehicle.

4) What is noise reduction mechanism in automobile ? Explain its functioning.

3. Attempt any one. (8×1=8)

1) Explain in detail recent battery technology and battery charging system used in
vehicle.

2) Discuss pressure and vibration sensing system in automobile in detail.

SECTION – II

4. Attempt any three. (4×3=12)

1) What is actuator ? Explain hydraulic actuators used in automobiles.

2) Draw basic drive circuits for pneumatic actuator and explain it in brief.

3) Discuss in brief digital control systems used in automobiles.

4) Discuss in brief on-board and off-board diagnosis system automotive.

5. Attempt any one. (8×1=8)

1) What are the requirements of passenger comfort and safety ? Discuss the system
providing safety of passenger in automobile in detail.

2) What are the types of buses used in automobile ? Describe any one in detail.

_____________

Seat
No.
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T.E. (Electronics Engineering) (Part – II) (New-CGPA) Examination, 2017
AUTOMOTIVE ELECTRONICS

(Self Learning)

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.

3) Multiple choice question is to be solved first.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : (10×1=10)

1) An Ohm meter can be used to measure

a) plug lead resistance b) switch supply voltage

c) switch output current d) all of the above

2) The ignition component that steps up voltage is the

a) spark plug b) condenser c) coil d) king lead

3) The condition that results in large quantities of CO emission is

a) Insufficient air during combustion

b) Insufficient fuel during combustion

c) Low temperature combustion

d) High temperature combustion

4) A maintenance free battery

a) Has lead-antimony plate grid

b) Has lead-calcium plate grid

c) Does not contain acid

d) Does not contain water

P.T.O.

Seat
No.
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5) The battery is an electrochemical device, which means battery

a) Makes chemicals by mechanical means

b) Uses chemical action to provide electricity

c) Has curved plates instead of flat plates

d) Does not use an electrolyte

6) An overinflated tyre will wear the tread most near the

a) Edges b) Corners c) Centre d) None of these

7) The acid used in automobile battery is

a) Hydrochloric acid b) Hydrofluoric acid

c) Nitric acid d) Sulphuric acid

8) Odometer is an instrument used for measurement of

a) Power b) Fuel consumption

c) Engine r.p.m. d) Distance

9) The  negative plates of a lead acid battery has

a) Lead peroxide (PbO2) b) Spongy lead (Pb)

c) Lead sulphate (PbSO4) d) Sulphuric acid (H2SO4)

10) The auto ignition in a spark ignition engine means

a) Automatic ignition of the charge at the end of compression

b) Ignition induced by the passage of a spark

c) Ignition of the charge before the passage of flame front

d) Ignition induced to supplement the process of normal combustion

______________



Set Q

�������	
�� -3- SLR-VB – 148(a)

T.E. (Electronics Engineering) (Part – II) (New-CGPA) Examination, 2017
AUTOMOTIVE ELECTRONICS

(Self Learning)

Day and Date : Friday, 26-5-2017 Marks : 40
Time : 3.00 p.m. to 5.00 p.m.

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

SECTION – I

2. Attempt any three. (4×3=12)

1) Explain working principles, characteristics, limitations of temperature sensing
system related to automobile.

2) List various sensors used sensors used in vehicles. Explain velocity sensing
mechanism.

3) Describe topology and operation of torque sensing system in vehicle.

4) What is noise reduction mechanism in automobile ? Explain its functioning.

3. Attempt any one. (8×1=8)

1) Explain in detail recent battery technology and battery charging system used in
vehicle.

2) Discuss pressure and vibration sensing system in automobile in detail.

SECTION – II

4. Attempt any three. (4×3=12)

1) What is actuator ? Explain hydraulic actuators used in automobiles.

2) Draw basic drive circuits for pneumatic actuator and explain it in brief.

3) Discuss in brief digital control systems used in automobiles.

4) Discuss in brief on-board and off-board diagnosis system automotive.

5. Attempt any one. (8×1=8)

1) What are the requirements of passenger comfort and safety ? Discuss the system
providing safety of passenger in automobile in detail.

2) What are the types of buses used in automobile ? Describe any one in detail.
_____________
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T.E. (Electronics Engineering) (Part – II) (New-CGPA) Examination, 2017
AUTOMOTIVE ELECTRONICS

(Self Learning)

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.

3) Multiple choice question is to be solved first.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : (10×1=10)

1) The condition that results in large quantities of CO emission is

a) Insufficient air during combustion

b) Insufficient fuel during combustion

c) Low temperature combustion

d) High temperature combustion

2) A maintenance free battery

a) Has lead-antimony plate grid

b) Has lead-calcium plate grid

c) Does not contain acid

d) Does not contain water

3) The acid used in automobile battery is

a) Hydrochloric acid b) Hydrofluoric acid

c) Nitric acid d) Sulphuric acid

P.T.O.
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4) Odometer is an instrument used for measurement of

a) Power b) Fuel consumption

c) Engine r.p.m. d) Distance

5) An Ohm meter can be used to measure

a) plug lead resistance b) switch supply voltage

c) switch output current d) all of the above

6) The ignition component that steps up voltage is the

a) spark plug b) condenser c) coil d) king lead

7) The  negative plates of a lead acid battery has

a) Lead peroxide (PbO2) b) Spongy lead (Pb)

c) Lead sulphate (PbSO4) d) Sulphuric acid (H2SO4)

8) The auto ignition in a spark ignition engine means

a) Automatic ignition of the charge at the end of compression

b) Ignition induced by the passage of a spark

c) Ignition of the charge before the passage of flame front

d) Ignition induced to supplement the process of normal combustion

9) The battery is an electrochemical device, which means battery

a) Makes chemicals by mechanical means

b) Uses chemical action to provide electricity

c) Has curved plates instead of flat plates

d) Does not use an electrolyte

10) An overinflated tyre will wear the tread most near the

a) Edges b) Corners c) Centre d) None of these

______________
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T.E. (Electronics Engineering) (Part – II) (New-CGPA) Examination, 2017
AUTOMOTIVE ELECTRONICS

(Self Learning)

Day and Date : Friday, 26-5-2017 Marks : 40
Time : 3.00 p.m. to 5.00 p.m.

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

SECTION – I

2. Attempt any three. (4×3=12)

1) Explain working principles, characteristics, limitations of temperature sensing
system related to automobile.

2) List various sensors used sensors used in vehicles. Explain velocity sensing
mechanism.

3) Describe topology and operation of torque sensing system in vehicle.

4) What is noise reduction mechanism in automobile ? Explain its functioning.

3. Attempt any one. (8×1=8)

1) Explain in detail recent battery technology and battery charging system used in
vehicle.

2) Discuss pressure and vibration sensing system in automobile in detail.

SECTION – II

4. Attempt any three. (4×3=12)

1) What is actuator ? Explain hydraulic actuators used in automobiles.

2) Draw basic drive circuits for pneumatic actuator and explain it in brief.

3) Discuss in brief digital control systems used in automobiles.

4) Discuss in brief on-board and off-board diagnosis system automotive.

5. Attempt any one. (8×1=8)

1) What are the requirements of passenger comfort and safety ? Discuss the system
providing safety of passenger in automobile in detail.

2) What are the types of buses used in automobile ? Describe any one in detail.
_____________
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T.E. (Electronics Engineering) (Part – II) (New-CGPA) Examination, 2017
AUTOMOTIVE ELECTRONICS

(Self Learning)

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.

3) Multiple choice question is to be solved first.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : (10×1=10)

1) The  negative plates of a lead acid battery has

a) Lead peroxide (PbO2) b) Spongy lead (Pb)

c) Lead sulphate (PbSO4) d) Sulphuric acid (H2SO4)

2) The auto ignition in a spark ignition engine means

a) Automatic ignition of the charge at the end of compression

b) Ignition induced by the passage of a spark

c) Ignition of the charge before the passage of flame front

d) Ignition induced to supplement the process of normal combustion

3) The battery is an electrochemical device, which means battery

a) Makes chemicals by mechanical means

b) Uses chemical action to provide electricity

c) Has curved plates instead of flat plates

d) Does not use an electrolyte

4) An overinflated tyre will wear the tread most near the

a) Edges b) Corners c) Centre d) None of these

P.T.O.
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5) The ignition component that steps up voltage is the

a) spark plug b) condenser c) coil d) king lead

6) An Ohm meter can be used to measure

a) plug lead resistance b) switch supply voltage

c) switch output current d) all of the above

7) The condition that results in large quantities of CO emission is

a) Insufficient air during combustion

b) Insufficient fuel during combustion

c) Low temperature combustion

d) High temperature combustion

8) A maintenance free battery

a) Has lead-antimony plate grid

b) Has lead-calcium plate grid

c) Does not contain acid

d) Does not contain water

9) The acid used in automobile battery is

a) Hydrochloric acid b) Hydrofluoric acid

c) Nitric acid d) Sulphuric acid

10) Odometer is an instrument used for measurement of

a) Power b) Fuel consumption

c) Engine r.p.m. d) Distance

______________
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T.E. (Electronics Engineering) (Part – II) (New-CGPA) Examination, 2017
AUTOMOTIVE ELECTRONICS

(Self Learning)

Day and Date : Friday, 26-5-2017 Marks : 40
Time : 3.00 p.m. to 5.00 p.m.

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

SECTION – I

2. Attempt any three. (4×3=12)

1) Explain working principles, characteristics, limitations of temperature sensing
system related to automobile.

2) List various sensors used sensors used in vehicles. Explain velocity sensing
mechanism.

3) Describe topology and operation of torque sensing system in vehicle.

4) What is noise reduction mechanism in automobile ? Explain its functioning.

3. Attempt any one. (8×1=8)

1) Explain in detail recent battery technology and battery charging system used in
vehicle.

2) Discuss pressure and vibration sensing system in automobile in detail.

SECTION – II

4. Attempt any three. (4×3=12)

1) What is actuator ? Explain hydraulic actuators used in automobiles.

2) Draw basic drive circuits for pneumatic actuator and explain it in brief.

3) Discuss in brief digital control systems used in automobiles.

4) Discuss in brief on-board and off-board diagnosis system automotive.

5. Attempt any one. (8×1=8)

1) What are the requirements of passenger comfort and safety ? Discuss the system
providing safety of passenger in automobile in detail.

2) What are the types of buses used in automobile ? Describe any one in detail.
_____________

Seat
No.
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T.E. (Electronics Engineering) (Part – II) Examination, 2017
(New – CGPA)

ROBOTICS (Self learning)

Day and Date : Friday, 26-5-2017 Max. Marks : 50
Time : 3.00 p.m. to 5.00  p.m.

SECTION – I

1. Solve any four : 20

a) What are different classifications of Robot ?

b) Explain with neat sketch “Servo Controlled Robot”.

c) List the problems encountered for Robot in arc welding.

d) What is the function of sensor ? Give its classification.

e) Explain how Robot is used in Spray painting ?

SECTION – II

2. Solve any three : 30

a) Explain interfacing of camera with Robotic system.

b) What is segmentation ? Explain these holding techniques in brief.

c) Compare stationary Robot with mobile Robot based on application,
construction, speed and capacity.

d) Explain in short principle of power and signal transmission to the end effectors.

_____________
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*���	�	����� �����..	���.�(�	0	�#�� (�������� ���
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�% 2	��	����/	��	�����.������( ��	��# ��	#�� �

��% &�����		�����	�*���.	���/	��	���=�A��������A�# ��#�� ��� �	���*	�� (�� $	�
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Seat
No.

B.E. (Electronics Engg.) (Part – I) Examination, 2017
COMPUTER NETWORKS

Day and Date : Friday, 5-5-2017 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.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers : (20×1=20)

1) NIC (Network Interface Card) is ___________ layer device.

a) Physical b) Data link c) Network d) Application

2) Which type of CSMA shows the best performance ?

a) 1-persistent b) non persistent

c) p-persistent d) all mentioned

3) In extended mode of working in HDLC, the max window size is

a) 7 b) 15 c) 127 d) 255

4) Which IP Class has few hosts per network ?

a) Class A b) Class B c) Class C d) Class D

5) Which of the following is a Class-A address ?

a) 12.4.5.6 b) 130.2.5.1 c) 192.0.0.0 d) 117.8.0.0

6) The data unit in transport layer in TCP/IP is called

a) a datagram b) a segment c) frame d) bit-string

7) Which statement for TCP is false ?

a) Connection oriented transfer b) Reliable

c) Don’t provide feedback d) Point to point communication
P.T.O.
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8) Process of generating network id from IP address is called
a) Masking b) Subnetting c) Ping d) Grouping

9) The default mask for Class C IP address is
a) 255.0.0.0 b) 255.1.1.1
c) 255.255.255.0 d) 0.255.255.255

10) The net-id for IP address 180.2.11.24 is
a) 180.2.11.0 b) 180.2.1.1 c) 180.2.0.0 d) 0.0.11.0

11) In _______ error correction, the receiver asks the sender to send the data again.
a) Backward b) Forward
c) Retransmission d) None of above

12) To generate Hamming code-word for 7 bit data word, we need ______ parity bits.
a) 7 b) 8 c) 4 d) 5

13) In __________ protocols, we use __________
a) byte-oriented; bit stuffing b) character-oriented; bit stuffing
c) bit-oriented; bit stuffing d) none of above

14) The Stop-And-Wait ARQ, Go-Back-N ARQ and the Selective Repeat ARQ are
for ________ channels.
a) noiseless b) noisy c) dynamic d) static

15) TCP is __________ protocol.
a) unreliable b) reliable
c) best effort d) none of the above

16) If a router receives an IP packet with time to live flag ‘0’, then that router ______
a) accepts packet b) drops packet
c) keeps packet in buffer d) none of the above

17) TCP is an example of __________ communication.
a) half duplex b) full duplex
c) simplex d) none of the above

18) Connection establishment in TCP is called __________ handshaking.
a) one way b) two way c) three way d) none of the above

19) TCP delivers __________ out-of-order segments to the process.
a) all b) zero c) some d) none of the above

20) The options field of the TCP header ranges from 0 to __________  bytes.
a) 10 b) 20 c) 40 d) 60

______________
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Seat
No.

B.E. (Electronics Engg.) (Part – I) Examination, 2017
COMPUTER NETWORKS

Day and Date : Friday, 5-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Answer any four from the following : (4×5=20)

1) Write formulae to find channel capacity. Find bit and baud rate for a signal
which uses two bits in each signal element and sent at the rate of 1500
elements/ second over the channel.

2) What is the difference between error correction and error detection
mechanisms ? Describe CRC algorithm to find checksum and transmitted
bit string.

3) What is network topology ? Describe various network topologies in brief.

4) What is medium access control ? Explain different CSMA mechanism in
brief.

5) Calculate Hamming code-word for an ascii character ‘K’ – 1001011. Assume
even parity during transmission.

3. Answer any two from the following : (2×10=20)

1) What is the need of flow control ? Explain stop_and_wait flow control
mechanism in detail. Find formula for link utilization efficiency for the same.
A channel has bit rate of 4 Kbps and propagation delay of 20 msec. Find
minimum frame size to have 50% link utilization efficiency in case of
stop_and_wait flow control mechanism.

2) What are collision oriented, collision less and limited contention protocols for
medium access control ? Explain bit map and binary countdown protocols in
detail.

3) Describe IEEE 802.3 MAC sublayer in detail.
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SECTION – II

4. Answer any four from the following : (4×5=20)

1) What is dotted decimal notation in IPv4 ? Draw and describe special IPv4
Address formats.

2) What is the meaning of default mask ? Find net-id and host-id for ‘137.7.21.64’
and ‘221.46.75.64’.

3) Explain in brief client server communication.

4) Differentiate between datagram and virtual circuit subnets.

5) Draw ARP header format and explain it in detail.

5. Answer any two from the following : (2×10=20)

1) Draw TCP header format and describe working of each field in detail.

2) What are physical, logical and port address related to TCP/IP ? Draw UDP
datagram format and explain.

3) Explain floe based routing protocol in detail.

_____________________
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Seat
No.

B.E. (Electronics Engg.) (Part – I) Examination, 2017
COMPUTER NETWORKS

Day and Date : Friday, 5-5-2017 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.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers : (20×1=20)

1) If a router receives an IP packet with time to live flag ‘0’, then that router ______
a) accepts packet b) drops packet
c) keeps packet in buffer d) none of the above

2) TCP is an example of __________ communication.
a) half duplex b) full duplex
c) simplex d) none of the above

3) Connection establishment in TCP is called __________ handshaking.
a) one way b) two way c) three way d) none of the above

4) TCP delivers __________ out-of-order segments to the process.
a) all b) zero c) some d) none of the above

5) The options field of the TCP header ranges from 0 to __________  bytes.
a) 10 b) 20 c) 40 d) 60

6) NIC (Network Interface Card) is ___________ layer device.

a) Physical b) Data link c) Network d) Application

7) Which type of CSMA shows the best performance ?

a) 1-persistent b) non persistent

c) p-persistent d) all mentioned
P.T.O.
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8) In extended mode of working in HDLC, the max window size is

a) 7 b) 15 c) 127 d) 255

9) Which IP Class has few hosts per network ?

a) Class A b) Class B c) Class C d) Class D

10) Which of the following is a Class-A address ?

a) 12.4.5.6 b) 130.2.5.1 c) 192.0.0.0 d) 117.8.0.0

11) The data unit in transport layer in TCP/IP is called

a) a datagram b) a segment c) frame d) bit-string

12) Which statement for TCP is false ?

a) Connection oriented transfer b) Reliable

c) Don’t provide feedback d) Point to point communication

13) Process of generating network id from IP address is called
a) Masking b) Subnetting c) Ping d) Grouping

14) The default mask for Class C IP address is
a) 255.0.0.0 b) 255.1.1.1
c) 255.255.255.0 d) 0.255.255.255

15) The net-id for IP address 180.2.11.24 is
a) 180.2.11.0 b) 180.2.1.1 c) 180.2.0.0 d) 0.0.11.0

16) In _______ error correction, the receiver asks the sender to send the data again.
a) Backward b) Forward
c) Retransmission d) None of above

17) To generate Hamming code-word for 7 bit data word, we need ______ parity bits.
a) 7 b) 8 c) 4 d) 5

18) In __________ protocols, we use __________
a) byte-oriented; bit stuffing b) character-oriented; bit stuffing
c) bit-oriented; bit stuffing d) none of above

19) The Stop-And-Wait ARQ, Go-Back-N ARQ and the Selective Repeat ARQ are
for ________ channels.
a) noiseless b) noisy c) dynamic d) static

20) TCP is __________ protocol.
a) unreliable b) reliable
c) best effort d) none of the above

______________
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No.

B.E. (Electronics Engg.) (Part – I) Examination, 2017
COMPUTER NETWORKS

Day and Date : Friday, 5-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Answer any four from the following : (4×5=20)

1) Write formulae to find channel capacity. Find bit and baud rate for a signal
which uses two bits in each signal element and sent at the rate of 1500
elements/ second over the channel.

2) What is the difference between error correction and error detection
mechanisms ? Describe CRC algorithm to find checksum and transmitted
bit string.

3) What is network topology ? Describe various network topologies in brief.

4) What is medium access control ? Explain different CSMA mechanism in
brief.

5) Calculate Hamming code-word for an ascii character ‘K’ – 1001011. Assume
even parity during transmission.

3. Answer any two from the following : (2×10=20)

1) What is the need of flow control ? Explain stop_and_wait flow control
mechanism in detail. Find formula for link utilization efficiency for the same.
A channel has bit rate of 4 Kbps and propagation delay of 20 msec. Find
minimum frame size to have 50% link utilization efficiency in case of
stop_and_wait flow control mechanism.

2) What are collision oriented, collision less and limited contention protocols for
medium access control ? Explain bit map and binary countdown protocols in
detail.

3) Describe IEEE 802.3 MAC sublayer in detail.
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SECTION – II

4. Answer any four from the following : (4×5=20)

1) What is dotted decimal notation in IPv4 ? Draw and describe special IPv4
Address formats.

2) What is the meaning of default mask ? Find net-id and host-id for ‘137.7.21.64’
and ‘221.46.75.64’.

3) Explain in brief client server communication.

4) Differentiate between datagram and virtual circuit subnets.

5) Draw ARP header format and explain it in detail.

5. Answer any two from the following : (2×10=20)

1) Draw TCP header format and describe working of each field in detail.

2) What are physical, logical and port address related to TCP/IP ? Draw UDP
datagram format and explain.

3) Explain floe based routing protocol in detail.

_____________________



�������	
� -1- SLR-VB – 150

Set R

SLR-VB – 150
Seat
No.

B.E. (Electronics Engg.) (Part – I) Examination, 2017
COMPUTER NETWORKS

Day and Date : Friday, 5-5-2017 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.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers : (20×1=20)

1) In _______ error correction, the receiver asks the sender to send the data again.
a) Backward b) Forward
c) Retransmission d) None of above

2) To generate Hamming code-word for 7 bit data word, we need ______ parity bits.
a) 7 b) 8 c) 4 d) 5

3) In __________ protocols, we use __________
a) byte-oriented; bit stuffing b) character-oriented; bit stuffing
c) bit-oriented; bit stuffing d) none of above

4) The Stop-And-Wait ARQ, Go-Back-N ARQ and the Selective Repeat ARQ are
for ________ channels.
a) noiseless b) noisy c) dynamic d) static

5) TCP is __________ protocol.
a) unreliable b) reliable
c) best effort d) none of the above

6) If a router receives an IP packet with time to live flag ‘0’, then that router ______
a) accepts packet b) drops packet
c) keeps packet in buffer d) none of the above

P.T.O.
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7) TCP is an example of __________ communication.
a) half duplex b) full duplex
c) simplex d) none of the above

8) Connection establishment in TCP is called __________ handshaking.
a) one way b) two way c) three way d) none of the above

9) TCP delivers __________ out-of-order segments to the process.
a) all b) zero c) some d) none of the above

10) The options field of the TCP header ranges from 0 to __________  bytes.
a) 10 b) 20 c) 40 d) 60

11) NIC (Network Interface Card) is ___________ layer device.

a) Physical b) Data link c) Network d) Application

12) Which type of CSMA shows the best performance ?

a) 1-persistent b) non persistent

c) p-persistent d) all mentioned

13) In extended mode of working in HDLC, the max window size is

a) 7 b) 15 c) 127 d) 255

14) Which IP Class has few hosts per network ?

a) Class A b) Class B c) Class C d) Class D

15) Which of the following is a Class-A address ?

a) 12.4.5.6 b) 130.2.5.1 c) 192.0.0.0 d) 117.8.0.0

16) The data unit in transport layer in TCP/IP is called

a) a datagram b) a segment c) frame d) bit-string

17) Which statement for TCP is false ?

a) Connection oriented transfer b) Reliable

c) Don’t provide feedback d) Point to point communication

18) Process of generating network id from IP address is called
a) Masking b) Subnetting c) Ping d) Grouping

19) The default mask for Class C IP address is
a) 255.0.0.0 b) 255.1.1.1
c) 255.255.255.0 d) 0.255.255.255

20) The net-id for IP address 180.2.11.24 is
a) 180.2.11.0 b) 180.2.1.1 c) 180.2.0.0 d) 0.0.11.0

______________
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No.

B.E. (Electronics Engg.) (Part – I) Examination, 2017
COMPUTER NETWORKS

Day and Date : Friday, 5-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Answer any four from the following : (4×5=20)

1) Write formulae to find channel capacity. Find bit and baud rate for a signal
which uses two bits in each signal element and sent at the rate of 1500
elements/ second over the channel.

2) What is the difference between error correction and error detection
mechanisms ? Describe CRC algorithm to find checksum and transmitted
bit string.

3) What is network topology ? Describe various network topologies in brief.

4) What is medium access control ? Explain different CSMA mechanism in
brief.

5) Calculate Hamming code-word for an ascii character ‘K’ – 1001011. Assume
even parity during transmission.

3. Answer any two from the following : (2×10=20)

1) What is the need of flow control ? Explain stop_and_wait flow control
mechanism in detail. Find formula for link utilization efficiency for the same.
A channel has bit rate of 4 Kbps and propagation delay of 20 msec. Find
minimum frame size to have 50% link utilization efficiency in case of
stop_and_wait flow control mechanism.

2) What are collision oriented, collision less and limited contention protocols for
medium access control ? Explain bit map and binary countdown protocols in
detail.

3) Describe IEEE 802.3 MAC sublayer in detail.
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SECTION – II

4. Answer any four from the following : (4×5=20)

1) What is dotted decimal notation in IPv4 ? Draw and describe special IPv4
Address formats.

2) What is the meaning of default mask ? Find net-id and host-id for ‘137.7.21.64’
and ‘221.46.75.64’.

3) Explain in brief client server communication.

4) Differentiate between datagram and virtual circuit subnets.

5) Draw ARP header format and explain it in detail.

5. Answer any two from the following : (2×10=20)

1) Draw TCP header format and describe working of each field in detail.

2) What are physical, logical and port address related to TCP/IP ? Draw UDP
datagram format and explain.

3) Explain floe based routing protocol in detail.

_____________________
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B.E. (Electronics Engg.) (Part – I) Examination, 2017
COMPUTER NETWORKS

Day and Date : Friday, 5-5-2017 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.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers : (20×1=20)

1) The data unit in transport layer in TCP/IP is called

a) a datagram b) a segment c) frame d) bit-string

2) Which statement for TCP is false ?

a) Connection oriented transfer b) Reliable

c) Don’t provide feedback d) Point to point communication

3) Process of generating network id from IP address is called
a) Masking b) Subnetting c) Ping d) Grouping

4) The default mask for Class C IP address is
a) 255.0.0.0 b) 255.1.1.1
c) 255.255.255.0 d) 0.255.255.255

5) The net-id for IP address 180.2.11.24 is
a) 180.2.11.0 b) 180.2.1.1 c) 180.2.0.0 d) 0.0.11.0

6) In _______ error correction, the receiver asks the sender to send the data again.
a) Backward b) Forward
c) Retransmission d) None of above

7) To generate Hamming code-word for 7 bit data word, we need ______ parity bits.
a) 7 b) 8 c) 4 d) 5

P.T.O.
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8) In __________ protocols, we use __________
a) byte-oriented; bit stuffing b) character-oriented; bit stuffing
c) bit-oriented; bit stuffing d) none of above

9) The Stop-And-Wait ARQ, Go-Back-N ARQ and the Selective Repeat ARQ are
for ________ channels.
a) noiseless b) noisy c) dynamic d) static

10) TCP is __________ protocol.
a) unreliable b) reliable
c) best effort d) none of the above

11) If a router receives an IP packet with time to live flag ‘0’, then that router ______
a) accepts packet b) drops packet
c) keeps packet in buffer d) none of the above

12) TCP is an example of __________ communication.
a) half duplex b) full duplex
c) simplex d) none of the above

13) Connection establishment in TCP is called __________ handshaking.
a) one way b) two way c) three way d) none of the above

14) TCP delivers __________ out-of-order segments to the process.
a) all b) zero c) some d) none of the above

15) The options field of the TCP header ranges from 0 to __________  bytes.
a) 10 b) 20 c) 40 d) 60

16) NIC (Network Interface Card) is ___________ layer device.

a) Physical b) Data link c) Network d) Application

17) Which type of CSMA shows the best performance ?

a) 1-persistent b) non persistent

c) p-persistent d) all mentioned

18) In extended mode of working in HDLC, the max window size is

a) 7 b) 15 c) 127 d) 255

19) Which IP Class has few hosts per network ?

a) Class A b) Class B c) Class C d) Class D

20) Which of the following is a Class-A address ?

a) 12.4.5.6 b) 130.2.5.1 c) 192.0.0.0 d) 117.8.0.0
______________
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Day and Date : Friday, 5-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Answer any four from the following : (4×5=20)

1) Write formulae to find channel capacity. Find bit and baud rate for a signal
which uses two bits in each signal element and sent at the rate of 1500
elements/ second over the channel.

2) What is the difference between error correction and error detection
mechanisms ? Describe CRC algorithm to find checksum and transmitted
bit string.

3) What is network topology ? Describe various network topologies in brief.

4) What is medium access control ? Explain different CSMA mechanism in
brief.

5) Calculate Hamming code-word for an ascii character ‘K’ – 1001011. Assume
even parity during transmission.

3. Answer any two from the following : (2×10=20)

1) What is the need of flow control ? Explain stop_and_wait flow control
mechanism in detail. Find formula for link utilization efficiency for the same.
A channel has bit rate of 4 Kbps and propagation delay of 20 msec. Find
minimum frame size to have 50% link utilization efficiency in case of
stop_and_wait flow control mechanism.

2) What are collision oriented, collision less and limited contention protocols for
medium access control ? Explain bit map and binary countdown protocols in
detail.

3) Describe IEEE 802.3 MAC sublayer in detail.
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4. Answer any four from the following : (4×5=20)

1) What is dotted decimal notation in IPv4 ? Draw and describe special IPv4
Address formats.

2) What is the meaning of default mask ? Find net-id and host-id for ‘137.7.21.64’
and ‘221.46.75.64’.

3) Explain in brief client server communication.

4) Differentiate between datagram and virtual circuit subnets.

5) Draw ARP header format and explain it in detail.

5. Answer any two from the following : (2×10=20)

1) Draw TCP header format and describe working of each field in detail.

2) What are physical, logical and port address related to TCP/IP ? Draw UDP
datagram format and explain.

3) Explain floe based routing protocol in detail.

_____________________
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Seat
No.

B.E. (Electronics Engineering) (Part – I) Examination, 2017
Elective – I : IMAGE PROCESSING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Assume suitable data if 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 : 20

1. Choose the correct answer : 20
1) What is image ?

a) Picture b) Matrix of pixel
c) Collection of pixel d) All of these

2) First application of digital image was in the
a) Newspaper industry b) communication system
c) a) and b) d) None of these

3) The principle energy source for images
a) electrical spectrum b) magnetic spectrum
c) electro spectrum d) electromagnetic spectrum

4) Image enhancement and restoration are used to process
a) high resolution images b) degraded images
c) high quality images d) brighter images

5) Gradient computation equation is
a) |Gx| + |Gy| b) |Gx| – |Gy| c) |Gx|/|Gy| d) |Gx| × |Gy|

6) Second derivative approximation says that values along the ramp must be
a) non-zero b) zero c) positive d) negative

7) One that is not a method of image segmentation is
a) area b) line c) point d) edge
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8) Discontinuity approach of segmentation depends upon
a) low frequencies b) smooth changes
c) abrupt changes d) contrast

9) Two regions are said to be adjacent if their union forms
a) connected set b) boundaries
c) region d) image

10) Example of similarity approach in image segmentation is
a) edge based segmentation b) boundary based segmentation
c) region based segmentation d) Both a) and b)

11) Process of manipulating the digital image to make results more suitable is called
a) manipulation b) improvement c) enhancement d) degradation

12) High pass filters are used for image
a) contrast b) sharpening c) blurring d) resizing

13) In the formula g(x, y) = T[f(x, y)], T is the
a) transformed image b) transformation vector
c) transformation theorem d) transformation function

14) Gamma correction is mostly used in
a) CRT devices b) audio devices c) radio d) turbines

15) Thresholding function in contrast stretching creates
a) binary image b) high quality image
c) enhanced image d) low quality image

16) Log transformation is given by the formula
a) s = clog(r) b) s = clog(1 + r) c) s = clog(2 + r) d) s = log(1 + r)

17) Process involved in linear spatial filtering is
a) correlation b) convolution
c) histogram equalization d) both a) and b)

18) ___________ represent an object boundary by a connected sequence of straight
line segments of specified length and direction.
a) hex codes b) chain codes c) binary codes d) none of above

19) ___________ view a coordinate (x, y) as a complex number (x = real part and
y = imaginary part) then apply the Fourier transform to a sequence of boundary
points.
a) Fourier descriptor b) Laplace descriptor
c) Regional descriptor d) None

20) In geometric mean filters when alpha is equal to 0 then it works as
a) notch filter b) bandpass filter
c) parametric wiener filter d) inverse filter

_____________________
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Seat
No.

B.E. (Electronics Engineering) (Part – I) Examination, 2017
Elective – I : IMAGE 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 indicates full marks.

3) Assume suitable data if necessary.

SECTION – I

2. Attempt any four : (4×6=24)

a) Write short notes on sampling and quantization.

b) Explain the basic relationships between pixels.

c) Explain Fast Fourier Transform (FFT) in detail.

d) Discuss the image smoothing filter with its model in the spatial domain.

e) Explain contrast stretching and masking.

3. Solve any two : (2×8=16)

a) Explain DCT and its properties.

b) Compare the basic frequency domain filters :

i) Ideal low pass

ii) Butterworth pass

iii) Gaussian low pass.

c) What is image restoration ? Explain the degradation model for continuous

function in detail.
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SECTION – II

4. Attempt any four : (4×6=24)

a) What is the advantage of sobel operator over prewitt operator ?

b) Explain region based segmentation.

c) What is polygon approximation ?

d) Explain different compression methods.

e) Write a note on signatures and skeletons.

5. Attempt any two : (2×8=16)

a) What is global threshold for segmentation ? Give algorithm for obtaining

threshold value.

b) What is the advantage to use relational descriptors ? Describe the process

of description using relational descriptors.

c) Explain JPEG compression and decompression.

_____________________
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Seat
No.

B.E. (Electronics Engineering) (Part – I) Examination, 2017
Elective – I : IMAGE PROCESSING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Assume suitable data if 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 : 20

1. Choose the correct answer : 20

1) Log transformation is given by the formula
a) s = clog(r) b) s = clog(1 + r) c) s = clog(2 + r) d) s = log(1 + r)

2) Process involved in linear spatial filtering is
a) correlation b) convolution
c) histogram equalization d) both a) and b)

3) ___________ represent an object boundary by a connected sequence of straight
line segments of specified length and direction.
a) hex codes b) chain codes c) binary codes d) none of above

4) ___________ view a coordinate (x, y) as a complex number (x = real part and
y = imaginary part) then apply the Fourier transform to a sequence of boundary
points.
a) Fourier descriptor b) Laplace descriptor
c) Regional descriptor d) None

5) In geometric mean filters when alpha is equal to 0 then it works as
a) notch filter b) bandpass filter
c) parametric wiener filter d) inverse filter

6) What is image ?
a) Picture b) Matrix of pixel
c) Collection of pixel d) All of these
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7) First application of digital image was in the
a) Newspaper industry b) communication system
c) a) and b) d) None of these

8) The principle energy source for images
a) electrical spectrum b) magnetic spectrum
c) electro spectrum d) electromagnetic spectrum

9) Image enhancement and restoration are used to process
a) high resolution images b) degraded images
c) high quality images d) brighter images

10) Gradient computation equation is
a) |Gx| + |Gy| b) |Gx| – |Gy| c) |Gx|/|Gy| d) |Gx| × |Gy|

11) Second derivative approximation says that values along the ramp must be
a) non-zero b) zero c) positive d) negative

12) One that is not a method of image segmentation is
a) area b) line c) point d) edge

13) Discontinuity approach of segmentation depends upon
a) low frequencies b) smooth changes
c) abrupt changes d) contrast

14) Two regions are said to be adjacent if their union forms
a) connected set b) boundaries
c) region d) image

15) Example of similarity approach in image segmentation is
a) edge based segmentation b) boundary based segmentation
c) region based segmentation d) Both a) and b)

16) Process of manipulating the digital image to make results more suitable is called
a) manipulation b) improvement c) enhancement d) degradation

17) High pass filters are used for image
a) contrast b) sharpening c) blurring d) resizing

18) In the formula g(x, y) = T[f(x, y)], T is the
a) transformed image b) transformation vector
c) transformation theorem d) transformation function

19) Gamma correction is mostly used in
a) CRT devices b) audio devices c) radio d) turbines

20) Thresholding function in contrast stretching creates
a) binary image b) high quality image
c) enhanced image d) low quality image

_____________________
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Seat
No.

B.E. (Electronics Engineering) (Part – I) Examination, 2017
Elective – I : IMAGE 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 indicates full marks.

3) Assume suitable data if necessary.

SECTION – I

2. Attempt any four : (4×6=24)

a) Write short notes on sampling and quantization.

b) Explain the basic relationships between pixels.

c) Explain Fast Fourier Transform (FFT) in detail.

d) Discuss the image smoothing filter with its model in the spatial domain.

e) Explain contrast stretching and masking.

3. Solve any two : (2×8=16)

a) Explain DCT and its properties.

b) Compare the basic frequency domain filters :

i) Ideal low pass

ii) Butterworth pass

iii) Gaussian low pass.

c) What is image restoration ? Explain the degradation model for continuous

function in detail.
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SECTION – II

4. Attempt any four : (4×6=24)

a) What is the advantage of sobel operator over prewitt operator ?

b) Explain region based segmentation.

c) What is polygon approximation ?

d) Explain different compression methods.

e) Write a note on signatures and skeletons.

5. Attempt any two : (2×8=16)

a) What is global threshold for segmentation ? Give algorithm for obtaining

threshold value.

b) What is the advantage to use relational descriptors ? Describe the process

of description using relational descriptors.

c) Explain JPEG compression and decompression.

_____________________
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B.E. (Electronics Engineering) (Part – I) Examination, 2017
Elective – I : IMAGE PROCESSING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Assume suitable data if 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 : 20

1. Choose the correct answer : 20

1) Process of manipulating the digital image to make results more suitable is called
a) manipulation b) improvement c) enhancement d) degradation

2) High pass filters are used for image
a) contrast b) sharpening c) blurring d) resizing

3) In the formula g(x, y) = T[f(x, y)], T is the
a) transformed image b) transformation vector
c) transformation theorem d) transformation function

4) Gamma correction is mostly used in
a) CRT devices b) audio devices c) radio d) turbines

5) Thresholding function in contrast stretching creates
a) binary image b) high quality image
c) enhanced image d) low quality image

6) Log transformation is given by the formula
a) s = clog(r) b) s = clog(1 + r) c) s = clog(2 + r) d) s = log(1 + r)

7) Process involved in linear spatial filtering is
a) correlation b) convolution
c) histogram equalization d) both a) and b)
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8) ___________ represent an object boundary by a connected sequence of straight
line segments of specified length and direction.
a) hex codes b) chain codes c) binary codes d) none of above

9) ___________ view a coordinate (x, y) as a complex number (x = real part and
y = imaginary part) then apply the Fourier transform to a sequence of boundary
points.
a) Fourier descriptor b) Laplace descriptor
c) Regional descriptor d) None

10) In geometric mean filters when alpha is equal to 0 then it works as
a) notch filter b) bandpass filter
c) parametric wiener filter d) inverse filter

11) What is image ?
a) Picture b) Matrix of pixel
c) Collection of pixel d) All of these

12) First application of digital image was in the
a) Newspaper industry b) communication system
c) a) and b) d) None of these

13) The principle energy source for images
a) electrical spectrum b) magnetic spectrum
c) electro spectrum d) electromagnetic spectrum

14) Image enhancement and restoration are used to process
a) high resolution images b) degraded images
c) high quality images d) brighter images

15) Gradient computation equation is
a) |Gx| + |Gy| b) |Gx| – |Gy| c) |Gx|/|Gy| d) |Gx| × |Gy|

16) Second derivative approximation says that values along the ramp must be
a) non-zero b) zero c) positive d) negative

17) One that is not a method of image segmentation is
a) area b) line c) point d) edge

18) Discontinuity approach of segmentation depends upon
a) low frequencies b) smooth changes
c) abrupt changes d) contrast

19) Two regions are said to be adjacent if their union forms
a) connected set b) boundaries
c) region d) image

20) Example of similarity approach in image segmentation is
a) edge based segmentation b) boundary based segmentation
c) region based segmentation d) Both a) and b)

_____________________
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B.E. (Electronics Engineering) (Part – I) Examination, 2017
Elective – I : IMAGE 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 indicates full marks.

3) Assume suitable data if necessary.

SECTION – I

2. Attempt any four : (4×6=24)

a) Write short notes on sampling and quantization.

b) Explain the basic relationships between pixels.

c) Explain Fast Fourier Transform (FFT) in detail.

d) Discuss the image smoothing filter with its model in the spatial domain.

e) Explain contrast stretching and masking.

3. Solve any two : (2×8=16)

a) Explain DCT and its properties.

b) Compare the basic frequency domain filters :

i) Ideal low pass

ii) Butterworth pass

iii) Gaussian low pass.

c) What is image restoration ? Explain the degradation model for continuous

function in detail.
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SECTION – II

4. Attempt any four : (4×6=24)

a) What is the advantage of sobel operator over prewitt operator ?

b) Explain region based segmentation.

c) What is polygon approximation ?

d) Explain different compression methods.

e) Write a note on signatures and skeletons.

5. Attempt any two : (2×8=16)

a) What is global threshold for segmentation ? Give algorithm for obtaining

threshold value.

b) What is the advantage to use relational descriptors ? Describe the process

of description using relational descriptors.

c) Explain JPEG compression and decompression.

_____________________
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B.E. (Electronics Engineering) (Part – I) Examination, 2017
Elective – I : IMAGE PROCESSING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Assume suitable data if 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 : 20

1. Choose the correct answer : 20
1) Second derivative approximation says that values along the ramp must be

a) non-zero b) zero c) positive d) negative

2) One that is not a method of image segmentation is
a) area b) line c) point d) edge

3) Discontinuity approach of segmentation depends upon
a) low frequencies b) smooth changes
c) abrupt changes d) contrast

4) Two regions are said to be adjacent if their union forms
a) connected set b) boundaries
c) region d) image

5) Example of similarity approach in image segmentation is
a) edge based segmentation b) boundary based segmentation
c) region based segmentation d) Both a) and b)

6) Process of manipulating the digital image to make results more suitable is called
a) manipulation b) improvement c) enhancement d) degradation

7) High pass filters are used for image
a) contrast b) sharpening c) blurring d) resizing
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8) In the formula g(x, y) = T[f(x, y)], T is the
a) transformed image b) transformation vector
c) transformation theorem d) transformation function

9) Gamma correction is mostly used in
a) CRT devices b) audio devices c) radio d) turbines

10) Thresholding function in contrast stretching creates
a) binary image b) high quality image
c) enhanced image d) low quality image

11) Log transformation is given by the formula
a) s = clog(r) b) s = clog(1 + r) c) s = clog(2 + r) d) s = log(1 + r)

12) Process involved in linear spatial filtering is
a) correlation b) convolution
c) histogram equalization d) both a) and b)

13) ___________ represent an object boundary by a connected sequence of straight
line segments of specified length and direction.
a) hex codes b) chain codes c) binary codes d) none of above

14) ___________ view a coordinate (x, y) as a complex number (x = real part and
y = imaginary part) then apply the Fourier transform to a sequence of boundary
points.
a) Fourier descriptor b) Laplace descriptor
c) Regional descriptor d) None

15) In geometric mean filters when alpha is equal to 0 then it works as
a) notch filter b) bandpass filter
c) parametric wiener filter d) inverse filter

16) What is image ?
a) Picture b) Matrix of pixel
c) Collection of pixel d) All of these

17) First application of digital image was in the
a) Newspaper industry b) communication system
c) a) and b) d) None of these

18) The principle energy source for images
a) electrical spectrum b) magnetic spectrum
c) electro spectrum d) electromagnetic spectrum

19) Image enhancement and restoration are used to process
a) high resolution images b) degraded images
c) high quality images d) brighter images

20) Gradient computation equation is
a) |Gx| + |Gy| b) |Gx| – |Gy| c) |Gx|/|Gy| d) |Gx| × |Gy|

_____________________
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B.E. (Electronics Engineering) (Part – I) Examination, 2017
Elective – I : IMAGE 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 indicates full marks.

3) Assume suitable data if necessary.

SECTION – I

2. Attempt any four : (4×6=24)

a) Write short notes on sampling and quantization.

b) Explain the basic relationships between pixels.

c) Explain Fast Fourier Transform (FFT) in detail.

d) Discuss the image smoothing filter with its model in the spatial domain.

e) Explain contrast stretching and masking.

3. Solve any two : (2×8=16)

a) Explain DCT and its properties.

b) Compare the basic frequency domain filters :

i) Ideal low pass

ii) Butterworth pass

iii) Gaussian low pass.

c) What is image restoration ? Explain the degradation model for continuous

function in detail.
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SECTION – II

4. Attempt any four : (4×6=24)

a) What is the advantage of sobel operator over prewitt operator ?

b) Explain region based segmentation.

c) What is polygon approximation ?

d) Explain different compression methods.

e) Write a note on signatures and skeletons.

5. Attempt any two : (2×8=16)

a) What is global threshold for segmentation ? Give algorithm for obtaining

threshold value.

b) What is the advantage to use relational descriptors ? Describe the process

of description using relational descriptors.

c) Explain JPEG compression and decompression.

_____________________
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No.

B.E. (Electronics Engineering) (Part – II) Examination, 2017
AUDIO VIDEO SYSTEMS

Day and Date : Thursday, 18-5-2017 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 necessary.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) Raster images are also known as

a) Bitmap images b) Vector images
c) Clip art images d) Multimedia images

2) Joint Photographic Experts Group (JPEG) is used to compress
a) Music b) Pictures c) Images d) Frames

3) Moving Picture Experts Group (MPEG-2), was designed for high-quality DVD with
a data rate of
a) 3 to 6 Mbps b) 4 to 6 Mbps c) 5 to 6 Mbps d) 6 to 6 Mbps

4) Convex surfaces may be used to
a) Absorb the sound b) Spread the sound
c) Concentrate the sound d) None of the above

5) Rooms vibrate and respond most readily to
a) Low frequencies b) High frequencies
c) Mid frequencies d) None of the above

6) In Audio and Video Compression, voice is sampled at 8000 samples per second
with
a) 5 bits per sample b) 6 bits per sample
c) 7 bits per sample d) 8 bits per sample

7) In Real Time Interactive Audio Video, data are stored in the buffer at a possibly variable
a) Pixels b) Packets c) Rates d) Bytes

8) Graphic programs widely used in the graphic arts profession include ________
a) Desktop publishing programs, image editors and illustration programs
b) Artificial intelligence, virtual reality and illustration programs
c) Mega media programs, image editors and desktop publishing programs
d) Virtual reality, desktop publishing programs and illustration programs

P.T.O.
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9) For speech, we need to compress the digitize signals at
a) 128 Khz b) 256 Khz c) 64 Khz d) 1152 Khz

10) In Joint Photographic Experts Group (JPEG), a gray scale picture is divided into
blocks of
a) 5×5 pixels b) 6×6 pixels c) 7×7 pixels d) 8×8 pixels

11) The effect of producing too large displacement of the central beam in picture tube
is known as
a) Comma effect b) Eddy effect
c) Pincushion effect d) Astigmatism effect

12) The signals U and V are
a) Same as I and Q
b) Modified I and Q
c) Same as colour difference components R-Y and B-Y
d) None of the above

13) The colour subcarrier oscillator frequency of NTSC receiver is _______
a) 5.579545 MHz b) 4.579545 MHz
c) 3.579545 MHz d) 2.579545 MHz

14) Colour burst is used in PAL to
a) Synchronize subcarrier phase
b) To identify the phase alternation line
c) Detect presence or absence of colour in the transmission
d) All of the above

15) ___________ is the spectral purity of colour light.
a) Luminance b) Brightness c) Hue d) Saturation

16) Hue complementary to magenta is
a) Yellow b) Blue c) Cyan d) Green

17) The phase of the colour subcarrier burst signal in PAL system is along the axis at
a) °± 180 b) °± 45 c) 180 °± 45 d) None

18) Delay line matrix is used in PAL receiver
a) To derive R, G and B colours
b) To separate the colour difference components
c) Cancel the phase errors
d) (b) and (c)

19) Which of the following technique is used for modulating video signal ?
a) Amplitude modulation b) Pulse code modulation
c) Picture modulation d) Frequency modulation

20) The process of bringing beam together in picture tube is known as
a) Convergence b) Purity c) Degaussing d) Pincushion

______________



Set P

�������	
� -3- SLR-VB – 157

Seat
No.

 B.E. (Electronics Engineering) (Part – II) Examination, 2017
AUDIO VIDEO SYSTEMS

Day and Date : Thursday, 18-5-2017 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 necessary.

SECTION – I

2. Attempt any four : (4×4=16)
1) Define the term acoustics and state its requirement.

2) Compare GIF and JPEG file formats.
3) List the coding techniques used for audio-video systems.

4) Explain lossy sequential DCT mode of JPEG.
5) What is reverberation ? Give its significance in acoustics.

3. Attempt any three : (3×8=24)

1) What is real time video ? How coding of real time video is carried out ?

2) How sound is optically recorded on photographic film using variable density
method ?

3) Why is compression essential in multimedia applications ? Explain MPEG in detail.

4) Draw the schematic of copier and explain in detail Xerox process.

SECTION – II

4. Attempt any four : (4×4=16)

1) Why the colour difference signal (G-Y) is not suitable for transmission ?

2) How chrominance signal is derived from RGB signal in PAL TV system ?

3) Show that interlaced scanning reduces flicker and conserves bandwidth.

4) Compare SECAM and PAL TV standards.

5) How interlaced error is measured ? Sketch line details of 1st and 2nd field.
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5. Attempt any three : (3×8=24)

1) Explain with neat diagram each block of NTSC coder.

2) Explain trintron picture tube.

3) Give elements of cable TV network. Explain block converter used in cable
TV.

4) With block diagram, explain in detail satellite TV system.

_____________________
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B.E. (Electronics Engineering) (Part – II) Examination, 2017
AUDIO VIDEO SYSTEMS

Day and Date : Thursday, 18-5-2017 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 necessary.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Hue complementary to magenta is
a) Yellow b) Blue c) Cyan d) Green

2) The phase of the colour subcarrier burst signal in PAL system is along the axis at
a) °± 180 b) °± 45 c) 180 °± 45 d) None

3) Delay line matrix is used in PAL receiver
a) To derive R, G and B colours
b) To separate the colour difference components
c) Cancel the phase errors
d) (b) and (c)

4) Which of the following technique is used for modulating video signal ?
a) Amplitude modulation b) Pulse code modulation
c) Picture modulation d) Frequency modulation

5) The process of bringing beam together in picture tube is known as
a) Convergence b) Purity c) Degaussing d) Pincushion

6) Raster images are also known as
a) Bitmap images b) Vector images
c) Clip art images d) Multimedia images

7) Joint Photographic Experts Group (JPEG) is used to compress
a) Music b) Pictures c) Images d) Frames

8) Moving Picture Experts Group (MPEG-2), was designed for high-quality DVD with
a data rate of
a) 3 to 6 Mbps b) 4 to 6 Mbps c) 5 to 6 Mbps d) 6 to 6 Mbps

P.T.O.
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9) Convex surfaces may be used to
a) Absorb the sound b) Spread the sound
c) Concentrate the sound d) None of the above

10) Rooms vibrate and respond most readily to
a) Low frequencies b) High frequencies
c) Mid frequencies d) None of the above

11) In Audio and Video Compression, voice is sampled at 8000 samples per second
with
a) 5 bits per sample b) 6 bits per sample
c) 7 bits per sample d) 8 bits per sample

12) In Real Time Interactive Audio Video, data are stored in the buffer at a possibly variable
a) Pixels b) Packets c) Rates d) Bytes

13) Graphic programs widely used in the graphic arts profession include ________
a) Desktop publishing programs, image editors and illustration programs
b) Artificial intelligence, virtual reality and illustration programs
c) Mega media programs, image editors and desktop publishing programs
d) Virtual reality, desktop publishing programs and illustration programs

14) For speech, we need to compress the digitize signals at
a) 128 Khz b) 256 Khz c) 64 Khz d) 1152 Khz

15) In Joint Photographic Experts Group (JPEG), a gray scale picture is divided into
blocks of
a) 5×5 pixels b) 6×6 pixels c) 7×7 pixels d) 8×8 pixels

16) The effect of producing too large displacement of the central beam in picture tube
is known as
a) Comma effect b) Eddy effect
c) Pincushion effect d) Astigmatism effect

17) The signals U and V are
a) Same as I and Q
b) Modified I and Q
c) Same as colour difference components R-Y and B-Y
d) None of the above

18) The colour subcarrier oscillator frequency of NTSC receiver is _______
a) 5.579545 MHz b) 4.579545 MHz
c) 3.579545 MHz d) 2.579545 MHz

19) Colour burst is used in PAL to
a) Synchronize subcarrier phase
b) To identify the phase alternation line
c) Detect presence or absence of colour in the transmission
d) All of the above

20) ___________ is the spectral purity of colour light.
a) Luminance b) Brightness c) Hue d) Saturation

______________
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Seat
No.

 B.E. (Electronics Engineering) (Part – II) Examination, 2017
AUDIO VIDEO SYSTEMS

Day and Date : Thursday, 18-5-2017 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 necessary.

SECTION – I

2. Attempt any four : (4×4=16)
1) Define the term acoustics and state its requirement.

2) Compare GIF and JPEG file formats.
3) List the coding techniques used for audio-video systems.

4) Explain lossy sequential DCT mode of JPEG.
5) What is reverberation ? Give its significance in acoustics.

3. Attempt any three : (3×8=24)

1) What is real time video ? How coding of real time video is carried out ?

2) How sound is optically recorded on photographic film using variable density
method ?

3) Why is compression essential in multimedia applications ? Explain MPEG in detail.

4) Draw the schematic of copier and explain in detail Xerox process.

SECTION – II

4. Attempt any four : (4×4=16)

1) Why the colour difference signal (G-Y) is not suitable for transmission ?

2) How chrominance signal is derived from RGB signal in PAL TV system ?

3) Show that interlaced scanning reduces flicker and conserves bandwidth.

4) Compare SECAM and PAL TV standards.

5) How interlaced error is measured ? Sketch line details of 1st and 2nd field.
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5. Attempt any three : (3×8=24)

1) Explain with neat diagram each block of NTSC coder.

2) Explain trintron picture tube.

3) Give elements of cable TV network. Explain block converter used in cable
TV.

4) With block diagram, explain in detail satellite TV system.

_____________________
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B.E. (Electronics Engineering) (Part – II) Examination, 2017
AUDIO VIDEO SYSTEMS

Day and Date : Thursday, 18-5-2017 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 necessary.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The effect of producing too large displacement of the central beam in picture tube
is known as
a) Comma effect b) Eddy effect
c) Pincushion effect d) Astigmatism effect

2) The signals U and V are
a) Same as I and Q
b) Modified I and Q
c) Same as colour difference components R-Y and B-Y
d) None of the above

3) The colour subcarrier oscillator frequency of NTSC receiver is _______
a) 5.579545 MHz b) 4.579545 MHz
c) 3.579545 MHz d) 2.579545 MHz

4) Colour burst is used in PAL to
a) Synchronize subcarrier phase
b) To identify the phase alternation line
c) Detect presence or absence of colour in the transmission
d) All of the above

5) ___________ is the spectral purity of colour light.
a) Luminance b) Brightness c) Hue d) Saturation

6) Hue complementary to magenta is
a) Yellow b) Blue c) Cyan d) Green

7) The phase of the colour subcarrier burst signal in PAL system is along the axis at

a) °± 180 b) °± 45 c) 180 °± 45 d) None
P.T.O.
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8) Delay line matrix is used in PAL receiver
a) To derive R, G and B colours
b) To separate the colour difference components
c) Cancel the phase errors
d) (b) and (c)

9) Which of the following technique is used for modulating video signal ?
a) Amplitude modulation b) Pulse code modulation
c) Picture modulation d) Frequency modulation

10) The process of bringing beam together in picture tube is known as
a) Convergence b) Purity c) Degaussing d) Pincushion

11) Raster images are also known as
a) Bitmap images b) Vector images
c) Clip art images d) Multimedia images

12) Joint Photographic Experts Group (JPEG) is used to compress
a) Music b) Pictures c) Images d) Frames

13) Moving Picture Experts Group (MPEG-2), was designed for high-quality DVD with
a data rate of
a) 3 to 6 Mbps b) 4 to 6 Mbps c) 5 to 6 Mbps d) 6 to 6 Mbps

14) Convex surfaces may be used to
a) Absorb the sound b) Spread the sound
c) Concentrate the sound d) None of the above

15) Rooms vibrate and respond most readily to
a) Low frequencies b) High frequencies
c) Mid frequencies d) None of the above

16) In Audio and Video Compression, voice is sampled at 8000 samples per second
with
a) 5 bits per sample b) 6 bits per sample
c) 7 bits per sample d) 8 bits per sample

17) In Real Time Interactive Audio Video, data are stored in the buffer at a possibly variable
a) Pixels b) Packets c) Rates d) Bytes

18) Graphic programs widely used in the graphic arts profession include ________
a) Desktop publishing programs, image editors and illustration programs
b) Artificial intelligence, virtual reality and illustration programs
c) Mega media programs, image editors and desktop publishing programs
d) Virtual reality, desktop publishing programs and illustration programs

19) For speech, we need to compress the digitize signals at
a) 128 Khz b) 256 Khz c) 64 Khz d) 1152 Khz

20) In Joint Photographic Experts Group (JPEG), a gray scale picture is divided into
blocks of
a) 5×5 pixels b) 6×6 pixels c) 7×7 pixels d) 8×8 pixels

______________
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Seat
No.

 B.E. (Electronics Engineering) (Part – II) Examination, 2017
AUDIO VIDEO SYSTEMS

Day and Date : Thursday, 18-5-2017 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 necessary.

SECTION – I

2. Attempt any four : (4×4=16)
1) Define the term acoustics and state its requirement.

2) Compare GIF and JPEG file formats.
3) List the coding techniques used for audio-video systems.

4) Explain lossy sequential DCT mode of JPEG.
5) What is reverberation ? Give its significance in acoustics.

3. Attempt any three : (3×8=24)

1) What is real time video ? How coding of real time video is carried out ?

2) How sound is optically recorded on photographic film using variable density
method ?

3) Why is compression essential in multimedia applications ? Explain MPEG in detail.

4) Draw the schematic of copier and explain in detail Xerox process.

SECTION – II

4. Attempt any four : (4×4=16)

1) Why the colour difference signal (G-Y) is not suitable for transmission ?

2) How chrominance signal is derived from RGB signal in PAL TV system ?

3) Show that interlaced scanning reduces flicker and conserves bandwidth.

4) Compare SECAM and PAL TV standards.

5) How interlaced error is measured ? Sketch line details of 1st and 2nd field.
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5. Attempt any three : (3×8=24)

1) Explain with neat diagram each block of NTSC coder.

2) Explain trintron picture tube.

3) Give elements of cable TV network. Explain block converter used in cable
TV.

4) With block diagram, explain in detail satellite TV system.

_____________________
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Seat
No.

B.E. (Electronics Engineering) (Part – II) Examination, 2017
AUDIO VIDEO SYSTEMS

Day and Date : Thursday, 18-5-2017 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 necessary.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) In Audio and Video Compression, voice is sampled at 8000 samples per second

with
a) 5 bits per sample b) 6 bits per sample
c) 7 bits per sample d) 8 bits per sample

2) In Real Time Interactive Audio Video, data are stored in the buffer at a possibly variable
a) Pixels b) Packets c) Rates d) Bytes

3) Graphic programs widely used in the graphic arts profession include ________
a) Desktop publishing programs, image editors and illustration programs
b) Artificial intelligence, virtual reality and illustration programs
c) Mega media programs, image editors and desktop publishing programs
d) Virtual reality, desktop publishing programs and illustration programs

4) For speech, we need to compress the digitize signals at
a) 128 Khz b) 256 Khz c) 64 Khz d) 1152 Khz

5) In Joint Photographic Experts Group (JPEG), a gray scale picture is divided into
blocks of
a) 5×5 pixels b) 6×6 pixels c) 7×7 pixels d) 8×8 pixels

6) The effect of producing too large displacement of the central beam in picture tube
is known as
a) Comma effect b) Eddy effect
c) Pincushion effect d) Astigmatism effect

7) The signals U and V are
a) Same as I and Q
b) Modified I and Q
c) Same as colour difference components R-Y and B-Y
d) None of the above

P.T.O.
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8) The colour subcarrier oscillator frequency of NTSC receiver is _______
a) 5.579545 MHz b) 4.579545 MHz
c) 3.579545 MHz d) 2.579545 MHz

9) Colour burst is used in PAL to
a) Synchronize subcarrier phase
b) To identify the phase alternation line
c) Detect presence or absence of colour in the transmission
d) All of the above

10) ___________ is the spectral purity of colour light.
a) Luminance b) Brightness c) Hue d) Saturation

11) Hue complementary to magenta is
a) Yellow b) Blue c) Cyan d) Green

12) The phase of the colour subcarrier burst signal in PAL system is along the axis at
a) °± 180 b) °± 45 c) 180 °± 45 d) None

13) Delay line matrix is used in PAL receiver
a) To derive R, G and B colours
b) To separate the colour difference components
c) Cancel the phase errors
d) (b) and (c)

14) Which of the following technique is used for modulating video signal ?
a) Amplitude modulation b) Pulse code modulation
c) Picture modulation d) Frequency modulation

15) The process of bringing beam together in picture tube is known as
a) Convergence b) Purity c) Degaussing d) Pincushion

16) Raster images are also known as
a) Bitmap images b) Vector images
c) Clip art images d) Multimedia images

17) Joint Photographic Experts Group (JPEG) is used to compress
a) Music b) Pictures c) Images d) Frames

18) Moving Picture Experts Group (MPEG-2), was designed for high-quality DVD with
a data rate of
a) 3 to 6 Mbps b) 4 to 6 Mbps c) 5 to 6 Mbps d) 6 to 6 Mbps

19) Convex surfaces may be used to
a) Absorb the sound b) Spread the sound
c) Concentrate the sound d) None of the above

20) Rooms vibrate and respond most readily to
a) Low frequencies b) High frequencies
c) Mid frequencies d) None of the above

______________
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Seat
No.

 B.E. (Electronics Engineering) (Part – II) Examination, 2017
AUDIO VIDEO SYSTEMS

Day and Date : Thursday, 18-5-2017 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 necessary.

SECTION – I

2. Attempt any four : (4×4=16)
1) Define the term acoustics and state its requirement.

2) Compare GIF and JPEG file formats.
3) List the coding techniques used for audio-video systems.

4) Explain lossy sequential DCT mode of JPEG.
5) What is reverberation ? Give its significance in acoustics.

3. Attempt any three : (3×8=24)

1) What is real time video ? How coding of real time video is carried out ?

2) How sound is optically recorded on photographic film using variable density
method ?

3) Why is compression essential in multimedia applications ? Explain MPEG in detail.

4) Draw the schematic of copier and explain in detail Xerox process.

SECTION – II

4. Attempt any four : (4×4=16)

1) Why the colour difference signal (G-Y) is not suitable for transmission ?

2) How chrominance signal is derived from RGB signal in PAL TV system ?

3) Show that interlaced scanning reduces flicker and conserves bandwidth.

4) Compare SECAM and PAL TV standards.

5) How interlaced error is measured ? Sketch line details of 1st and 2nd field.
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5. Attempt any three : (3×8=24)

1) Explain with neat diagram each block of NTSC coder.

2) Explain trintron picture tube.

3) Give elements of cable TV network. Explain block converter used in cable
TV.

4) With block diagram, explain in detail satellite TV system.

_____________________

SLR-VB – 157 -4- �������	
�



P.T.O.

�������	
� SLR-VB – 158

Seat
No.

B.E. (Electronics) (Part – II) Examination, 2017
EMBEDDED SYSTEM

Day and Date : Saturday, 20-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data wherever 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 : 20

1. Choose the correct answer : (20×1=20)

1) In ARM ________ exception is having the highest priority.
a) FIQ b) IRQ c) Reset d) Undefined instruction

2) __________ mode is used when the processor encounters an instruction that is not
supported by the implementation.
a) Supervisor b) System c) Undefined d) Abort

3) Let R0=0 × 0000FFFF and R1=0 × 00008000. What will be the content of r1 after execution
of instruction “LDR R0, [R1], #4”?
a) 0 × 00008000 b) 0 × 0000FFFF c) 0 × 00008004 d) 0 × 00007FFB

4) A _________ processor has less number of general purpose registers.
a) CICS b) RISC c) Both a) and b) d) None of the above

5) SDA and SCL signal lines are used in _________ communication.
a) SPI b) CAN c) MODBUS d) 12C

6) ARM uses the thumb (_____bit) instruction set to improve code density.
a) 32 b) 8 c) 64 d) 16

7) The carry flag is set to _________ if no borrow occurs and ________ if a borrow occurs.
a) Zero, Zero b) Zero, One c) One, Zero d) None of the above

8) ARM7core architecture support ideally total _________ interrupt sources.
a) 20 b) 30 c) 32 d) 10

PSet
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9) The on-chip ADC’s of LPC2148 has _______ bit resolution and _______ conversion time.

a) 8, 2.44 secμ b) 10, 2.44 secμ c) 12, 1.44 secμ d) 10, 1.44 secμ
10) The VIC in LPC2148 can manage __________ vectored interrupt source.

a) 32 b) 16 c) 22 d) 10

11) Which of the following is a method for obtaining mutual exclusion over a shared resource
a) Disabling the scheduler b) Performing test-and-set operations
c) Using semaphores d) All of the above

12) Information about a task is maintained in a
a) Stack b) Translation look aside buffer
c) Task control block d) Task condition block

13) What occurs when a multitasking kernel decides to run another task
a) Current task’s content gets pushed to current task’s stack
b) Context switching
c) New task’s content is restored and new task resumes
d) All of the above

14) Binary, mutual exclusion, counting are the types of ________
a) Queues b) Pipes c) Semaphores d) Mailboxes

15) A _________ is software for controlling, receiving and sending a byte or stream of bytes
from or to device.
a) Kernel b) Shell c) Processor d) Device driver

16) Inter task communication can be done through __________
a) Mailboxes b) Queues c) Pipes d) All of above

17) In cosμ -II task scheduling mechanism is

a) Cooperative as well as preemptive
b) Cyclic only
c) Preemptive only
d) Preemptive as well as time slicing round robin

18) cosμ -II and most commercial real-time kernels are ________ because system
responsiveness is important.
a) Preemptive b) Non-preemptive
c) Selective preemption d) None of above

19) In real time operating system __________
a) all tasks have the same priority
b) a task must be serviced by its deadline period
c) process scheduling can be done only once
d) kernel is not required

20) For real time operating systems, interrupt latency should be _________
a) Minimal b) Maximum
c) Zero d) Dependent on the scheduling
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Day and Date : Saturday, 20-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

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

2) Assume suitable data wherever necessary.

SECTION – I

2. Solve any four : (6×4=24)

a) Write an ARM ASM code to find length of null terminated string.

b) Elaborate in detail the nomenclature used for ARM processors.

c) Interface one LED to LPC2148 port pin P0.2. Write an embedded C program to

blink it continuously.

d) Define embedded system. Explain major characteristics which differs embedded

system from desktop computer.

e) Discuss and list down the differences between RISC and CISC architecture.

3. Solve any two : (8×2=16)

a) Discuss the procedure for determining PLL setting in LPC2148 and list required

conditions. Also configure CPU clock for 60 MHz if the 10 MHz external crystal is

used as a clock source.

b) Discuss the ARM7 programmer’s model in detail (Operating modes, register model,

program status registers, data types etc.).

c) What is pipeline ? Elaborate the effect of pipeline on program execution with an

example.
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SECTION – II

4. Solve any four : (6×4=24)

a) List down all the μcos-II RTOS features.

b) Define priority inheritance also elaborate with example.

c) Discuss the operation and significance of the μcos-II API functions, OSStart() and

OSInit().

d) List down the types of priority-based kernels. Elaborate any one with example.

e) Define RTOS. Explain preemptive and non preemptive Kernel.

5. Solve any two : (8×2=16)

a) Elaborate with examples various inter-task/process communication tools like

mailbox, message queue and semaphore used in RTOS environment.

b) Sketch the block diagram of digital camera and discuss its working.

c) Interface three LEDs with LPC2148. Draw a neat schematic diagram. Write a

simple μcos-II program, which creates 3 LED tasks to blink LEDs in different

frequency, 5ms, 10 ms, 20 ms respectively. (Use port pins P0.10 to P0.12).
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Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data wherever 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 : 20

1. Choose the correct answer : (20×1=20)

1) Inter task communication can be done through __________
a) Mailboxes b) Queues c) Pipes d) All of above

2) In cosμ -II task scheduling mechanism is
a) Cooperative as well as preemptive
b) Cyclic only
c) Preemptive only
d) Preemptive as well as time slicing round robin

3) cosμ -II and most commercial real-time kernels are ________ because system
responsiveness is important.
a) Preemptive b) Non-preemptive
c) Selective preemption d) None of above

4) In real time operating system __________
a) all tasks have the same priority
b) a task must be serviced by its deadline period
c) process scheduling can be done only once
d) kernel is not required

5) For real time operating systems, interrupt latency should be _________
a) Minimal b) Maximum
c) Zero d) Dependent on the scheduling
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6) In ARM ________ exception is having the highest priority.
a) FIQ b) IRQ c) Reset d) Undefined instruction

7) __________ mode is used when the processor encounters an instruction that is not
supported by the implementation.
a) Supervisor b) System c) Undefined d) Abort

8) Let R0=0 × 0000FFFF and R1=0 × 00008000. What will be the content of r1 after execution
of instruction “LDR R0, [R1], #4”?
a) 0 × 00008000 b) 0 × 0000FFFF c) 0 × 00008004 d) 0 × 00007FFB

9) A _________ processor has less number of general purpose registers.
a) CICS b) RISC c) Both a) and b) d) None of the above

10) SDA and SCL signal lines are used in _________ communication.
a) SPI b) CAN c) MODBUS d) 12C

11) ARM uses the thumb (_____bit) instruction set to improve code density.
a) 32 b) 8 c) 64 d) 16

12) The carry flag is set to _________ if no borrow occurs and ________ if a borrow occurs.
a) Zero, Zero b) Zero, One c) One, Zero d) None of the above

13) ARM7core architecture support ideally total _________ interrupt sources.
a) 20 b) 30 c) 32 d) 10

14) The on-chip ADC’s of LPC2148 has _______ bit resolution and _______ conversion time.

a) 8, 2.44 secμ b) 10, 2.44 secμ c) 12, 1.44 secμ d) 10, 1.44 secμ
15) The VIC in LPC2148 can manage __________ vectored interrupt source.

a) 32 b) 16 c) 22 d) 10

16) Which of the following is a method for obtaining mutual exclusion over a shared resource
a) Disabling the scheduler b) Performing test-and-set operations
c) Using semaphores d) All of the above

17) Information about a task is maintained in a
a) Stack b) Translation look aside buffer
c) Task control block d) Task condition block

18) What occurs when a multitasking kernel decides to run another task
a) Current task’s content gets pushed to current task’s stack
b) Context switching
c) New task’s content is restored and new task resumes
d) All of the above

19) Binary, mutual exclusion, counting are the types of ________
a) Queues b) Pipes c) Semaphores d) Mailboxes

20) A _________ is software for controlling, receiving and sending a byte or stream of bytes
from or to device.
a) Kernel b) Shell c) Processor d) Device driver
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Instructions : 1) Figures to the right indicate full marks.

2) Assume suitable data wherever necessary.

SECTION – I

2. Solve any four : (6×4=24)

a) Write an ARM ASM code to find length of null terminated string.

b) Elaborate in detail the nomenclature used for ARM processors.

c) Interface one LED to LPC2148 port pin P0.2. Write an embedded C program to

blink it continuously.

d) Define embedded system. Explain major characteristics which differs embedded

system from desktop computer.

e) Discuss and list down the differences between RISC and CISC architecture.

3. Solve any two : (8×2=16)

a) Discuss the procedure for determining PLL setting in LPC2148 and list required

conditions. Also configure CPU clock for 60 MHz if the 10 MHz external crystal is

used as a clock source.

b) Discuss the ARM7 programmer’s model in detail (Operating modes, register model,

program status registers, data types etc.).

c) What is pipeline ? Elaborate the effect of pipeline on program execution with an

example.
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SECTION – II

4. Solve any four : (6×4=24)

a) List down all the μcos-II RTOS features.

b) Define priority inheritance also elaborate with example.

c) Discuss the operation and significance of the μcos-II API functions, OSStart() and

OSInit().

d) List down the types of priority-based kernels. Elaborate any one with example.

e) Define RTOS. Explain preemptive and non preemptive Kernel.

5. Solve any two : (8×2=16)

a) Elaborate with examples various inter-task/process communication tools like

mailbox, message queue and semaphore used in RTOS environment.

b) Sketch the block diagram of digital camera and discuss its working.

c) Interface three LEDs with LPC2148. Draw a neat schematic diagram. Write a

simple μcos-II program, which creates 3 LED tasks to blink LEDs in different

frequency, 5ms, 10 ms, 20 ms respectively. (Use port pins P0.10 to P0.12).
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of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Which of the following is a method for obtaining mutual exclusion over a shared resource
a) Disabling the scheduler b) Performing test-and-set operations
c) Using semaphores d) All of the above

2) Information about a task is maintained in a
a) Stack b) Translation look aside buffer
c) Task control block d) Task condition block

3) What occurs when a multitasking kernel decides to run another task
a) Current task’s content gets pushed to current task’s stack
b) Context switching
c) New task’s content is restored and new task resumes
d) All of the above

4) Binary, mutual exclusion, counting are the types of ________
a) Queues b) Pipes c) Semaphores d) Mailboxes

5) A _________ is software for controlling, receiving and sending a byte or stream of bytes
from or to device.
a) Kernel b) Shell c) Processor d) Device driver

6) Inter task communication can be done through __________
a) Mailboxes b) Queues c) Pipes d) All of above
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7) In cosμ -II task scheduling mechanism is

a) Cooperative as well as preemptive
b) Cyclic only
c) Preemptive only
d) Preemptive as well as time slicing round robin

8) cosμ -II and most commercial real-time kernels are ________ because system
responsiveness is important.
a) Preemptive b) Non-preemptive
c) Selective preemption d) None of above

9) In real time operating system __________
a) all tasks have the same priority
b) a task must be serviced by its deadline period
c) process scheduling can be done only once
d) kernel is not required

10) For real time operating systems, interrupt latency should be _________
a) Minimal b) Maximum
c) Zero d) Dependent on the scheduling

11) In ARM ________ exception is having the highest priority.
a) FIQ b) IRQ c) Reset d) Undefined instruction

12) __________ mode is used when the processor encounters an instruction that is not
supported by the implementation.
a) Supervisor b) System c) Undefined d) Abort

13) Let R0=0 × 0000FFFF and R1=0 × 00008000. What will be the content of r1 after execution
of instruction “LDR R0, [R1], #4”?
a) 0 × 00008000 b) 0 × 0000FFFF c) 0 × 00008004 d) 0 × 00007FFB

14) A _________ processor has less number of general purpose registers.
a) CICS b) RISC c) Both a) and b) d) None of the above

15) SDA and SCL signal lines are used in _________ communication.
a) SPI b) CAN c) MODBUS d) 12C

16) ARM uses the thumb (_____bit) instruction set to improve code density.
a) 32 b) 8 c) 64 d) 16

17) The carry flag is set to _________ if no borrow occurs and ________ if a borrow occurs.
a) Zero, Zero b) Zero, One c) One, Zero d) None of the above

18) ARM7core architecture support ideally total _________ interrupt sources.
a) 20 b) 30 c) 32 d) 10

19) The on-chip ADC’s of LPC2148 has _______ bit resolution and _______ conversion time.

a) 8, 2.44 secμ b) 10, 2.44 secμ c) 12, 1.44 secμ d) 10, 1.44 secμ
20) The VIC in LPC2148 can manage __________ vectored interrupt source.

a) 32 b) 16 c) 22 d) 10
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Time : 3.00 p.m. to 6.00 p.m.

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

2) Assume suitable data wherever necessary.

SECTION – I

2. Solve any four : (6×4=24)

a) Write an ARM ASM code to find length of null terminated string.

b) Elaborate in detail the nomenclature used for ARM processors.

c) Interface one LED to LPC2148 port pin P0.2. Write an embedded C program to

blink it continuously.

d) Define embedded system. Explain major characteristics which differs embedded

system from desktop computer.

e) Discuss and list down the differences between RISC and CISC architecture.

3. Solve any two : (8×2=16)

a) Discuss the procedure for determining PLL setting in LPC2148 and list required

conditions. Also configure CPU clock for 60 MHz if the 10 MHz external crystal is

used as a clock source.

b) Discuss the ARM7 programmer’s model in detail (Operating modes, register model,

program status registers, data types etc.).

c) What is pipeline ? Elaborate the effect of pipeline on program execution with an

example.
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SECTION – II

4. Solve any four : (6×4=24)

a) List down all the μcos-II RTOS features.

b) Define priority inheritance also elaborate with example.

c) Discuss the operation and significance of the μcos-II API functions, OSStart() and

OSInit().

d) List down the types of priority-based kernels. Elaborate any one with example.

e) Define RTOS. Explain preemptive and non preemptive Kernel.

5. Solve any two : (8×2=16)

a) Elaborate with examples various inter-task/process communication tools like

mailbox, message queue and semaphore used in RTOS environment.

b) Sketch the block diagram of digital camera and discuss its working.

c) Interface three LEDs with LPC2148. Draw a neat schematic diagram. Write a

simple μcos-II program, which creates 3 LED tasks to blink LEDs in different

frequency, 5ms, 10 ms, 20 ms respectively. (Use port pins P0.10 to P0.12).
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Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data wherever 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 : 20

1. Choose the correct answer : (20×1=20)

1) ARM uses the thumb (_____bit) instruction set to improve code density.
a) 32 b) 8 c) 64 d) 16

2) The carry flag is set to _________ if no borrow occurs and ________ if a borrow occurs.
a) Zero, Zero b) Zero, One c) One, Zero d) None of the above

3) ARM7core architecture support ideally total _________ interrupt sources.
a) 20 b) 30 c) 32 d) 10

4) The on-chip ADC’s of LPC2148 has _______ bit resolution and _______ conversion time.
a) 8, 2.44 secμ b) 10, 2.44 secμ c) 12, 1.44 secμ d) 10, 1.44 secμ

5) The VIC in LPC2148 can manage __________ vectored interrupt source.
a) 32 b) 16 c) 22 d) 10

6) Which of the following is a method for obtaining mutual exclusion over a shared resource
a) Disabling the scheduler b) Performing test-and-set operations
c) Using semaphores d) All of the above

7) Information about a task is maintained in a
a) Stack b) Translation look aside buffer
c) Task control block d) Task condition block

8) What occurs when a multitasking kernel decides to run another task
a) Current task’s content gets pushed to current task’s stack
b) Context switching
c) New task’s content is restored and new task resumes
d) All of the above
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9) Binary, mutual exclusion, counting are the types of ________
a) Queues b) Pipes c) Semaphores d) Mailboxes

10) A _________ is software for controlling, receiving and sending a byte or stream of bytes
from or to device.
a) Kernel b) Shell c) Processor d) Device driver

11) Inter task communication can be done through __________
a) Mailboxes b) Queues c) Pipes d) All of above

12) In cosμ -II task scheduling mechanism is

a) Cooperative as well as preemptive
b) Cyclic only
c) Preemptive only
d) Preemptive as well as time slicing round robin

13) cosμ -II and most commercial real-time kernels are ________ because system
responsiveness is important.
a) Preemptive b) Non-preemptive
c) Selective preemption d) None of above

14) In real time operating system __________
a) all tasks have the same priority
b) a task must be serviced by its deadline period
c) process scheduling can be done only once
d) kernel is not required

15) For real time operating systems, interrupt latency should be _________
a) Minimal b) Maximum
c) Zero d) Dependent on the scheduling

16) In ARM ________ exception is having the highest priority.
a) FIQ b) IRQ c) Reset d) Undefined instruction

17) __________ mode is used when the processor encounters an instruction that is not
supported by the implementation.
a) Supervisor b) System c) Undefined d) Abort

18) Let R0=0 × 0000FFFF and R1=0 × 00008000. What will be the content of r1 after execution
of instruction “LDR R0, [R1], #4”?
a) 0 × 00008000 b) 0 × 0000FFFF c) 0 × 00008004 d) 0 × 00007FFB

19) A _________ processor has less number of general purpose registers.
a) CICS b) RISC c) Both a) and b) d) None of the above

20) SDA and SCL signal lines are used in _________ communication.
a) SPI b) CAN c) MODBUS d) 12C
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Instructions : 1) Figures to the right indicate full marks.

2) Assume suitable data wherever necessary.

SECTION – I

2. Solve any four : (6×4=24)

a) Write an ARM ASM code to find length of null terminated string.

b) Elaborate in detail the nomenclature used for ARM processors.

c) Interface one LED to LPC2148 port pin P0.2. Write an embedded C program to

blink it continuously.

d) Define embedded system. Explain major characteristics which differs embedded

system from desktop computer.

e) Discuss and list down the differences between RISC and CISC architecture.

3. Solve any two : (8×2=16)

a) Discuss the procedure for determining PLL setting in LPC2148 and list required

conditions. Also configure CPU clock for 60 MHz if the 10 MHz external crystal is

used as a clock source.

b) Discuss the ARM7 programmer’s model in detail (Operating modes, register model,

program status registers, data types etc.).

c) What is pipeline ? Elaborate the effect of pipeline on program execution with an

example.
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SECTION – II

4. Solve any four : (6×4=24)

a) List down all the μcos-II RTOS features.

b) Define priority inheritance also elaborate with example.

c) Discuss the operation and significance of the μcos-II API functions, OSStart() and

OSInit().

d) List down the types of priority-based kernels. Elaborate any one with example.

e) Define RTOS. Explain preemptive and non preemptive Kernel.

5. Solve any two : (8×2=16)

a) Elaborate with examples various inter-task/process communication tools like

mailbox, message queue and semaphore used in RTOS environment.

b) Sketch the block diagram of digital camera and discuss its working.

c) Interface three LEDs with LPC2148. Draw a neat schematic diagram. Write a

simple μcos-II program, which creates 3 LED tasks to blink LEDs in different

frequency, 5ms, 10 ms, 20 ms respectively. (Use port pins P0.10 to P0.12).
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�������	
� �������	�
��

��� �������������������������� ������	� ��������������� �!"
#

��$%&�%'&�($))*'�(%+�$'� �������,�� 	� ���

�����������	�
���	��������������� ����������
����

���	�
������������������������

��������	
���� �� ����	
�����
��	���������
��������	���

�� �����
�������
�����	������������

�� ������� �� ��� �
�����
���� ����������
�����
�� ��� �	��������	������ ��

��� 
	�!����"��
������������#�
�������		�
��
�����	��

$� ������������ !���	"�������#����	
���
��$����%
&���
���&�'
�(�

�
������
�����	
�)��&$&�*���+$���,�*-�
��.
��
��$���&

)(-.$/0����,��+12��-3�������

���������
���������	 �����
���

��  !��	��!	�"���	"���#�	�����$	�
 �!"4
5!"�

�% &'�(������	����#	��)�********��	�+����

�%  ��"����+��"!	� ,% -���	�+��"!��.

"% /�"�	�� +��"!	� �%  	##�+��"!��.

�% &'�(����	.���	��		"!������������

�% ��))	�	���#��	 ,% '��	�#��	

"% 0��!��)��!	��	�����	� �% (��	��)��!	��	�����	�

�% 1�������)���	��	#�����	

�% 2�����#�"��"�����	�+��� ,% ����.�����	�+���

"% 0��!��%�����,% �% (��	��)��!	��	�����	�

3% 1���"���,	��	��)��

�% 4�"�#���	���	�+��� ,% 5��	���	���	�+���

"% 0��!��%�����,% �% (��	��)��!	��	�����	�

�% 2�����#�"��"������	���)�	�����)���	��	#�����"�##	�

�% �����#����"���	"�������	���)�	� ,% -���	��	#�����	���)�	�

"%  	##��	#�����	���)�	� �% (��	��)��!	��	�����	�

�% 1�����+	##����	��)��

�% 2��"	�����	��"��$	����������$��	������)	�

,% &��	��"��$	����������)	��,�������)���$��"	�����)	�

"% 2��"	�����$��	������)	����#�

�% 2��"	��������	��"��$	����������)	����#�

�% 5!�"!��)��!	�)�##�+��.��������!	�)��"������)��!	�114�6

�%  	##�!	��	��.	�	������

,% 7���#��.��)�#�����������	��	��"	##

"% 7���#��.��)�"	##��	#���$��������

�% '	.�	�������������	�	�,#���)��	����)��������
�+$

��� �
����

'�



�����

�������	�
�� ��� �������	
�

8% &��9����	�"!�#�.�"�#�"!���	#�.���������$��	�������*******�#�.�"�#�"!���	#�

�% ��� ,% �� "% 3�:� �% ����

:% �!	���"�	���;	����9����$����)���

�% �3�,��	������8�,��	 ,% �3�,��	����3�:��,��	

"% �3�,��	��������,��	 �% ���,��	�����3�,��	

��% �4 &�"���!�$	���$�#�	�,	�+		�

�% ���������� ,% ��������� "% ��������� �% ����������

��% 1�$����.	��)�"	##��	#�����	

�% 7�.!��		����������� ,% ��#���#	���.����������

"% 0��!��%�����,% �% (��	��)��!		

��% 1����	�+������	

�%  ���	"����#	 ,% &��	�"���	"�	�

"%  ���	"��������	��	� �% (��	��)��!		

��% �!	������	��)�1�����������$��	

�% 7�.!��		� ,% 4�+��	#�����#���#	���.

"% '+��"!��.��	�+��� �% 1##��)��!		

�3% �!	�"!���"�	����"��)�1�����	���)�##�+

�% �!	� ��������� �		�� �)�����1������#�"������ ��	����� �)�	�� �����,�� ���
�����,�

,% 1�������)#	��,#	�	�$�"	����	����,#	�,���!	�)��	���;	�"	##

"% �!	���##�"	##��;	��##�+���$���	����)����#�"����������������1����	�+������"#����.
$��"	��$��	����������

�% 1##��)��!		

��% �!	�&'�(�&��	��	�+�����.�<=����	����	$�"	���	

�% �	�����#�1����	��>�1% ,% &'�(�0���.	

"% &'�(�?���	� �% 1##��)��!		

��% 0?&����$����.�����������������		���)

�% ����,� ,% ����,� "% �3��,� �% ����,�

��% '	"�����#��	�����	����,#	�)�����$	�	����)����.��#��"����

�% /!��"�#�'�.��# ,% /!��"�#�4��	 "% /!��"�#�'	"���� �% /!��"�#�'������

�8% '@(<�A'�7�������"!�������	�+�������.���"!�����

�% ������#���#	���. ,%  ��1���#���#	���.

"% �������#	���. �%  ��1����#	���.

�:% ********����!	����������)��!	��	�+����,	�+		���+����#���#	�	��

�% 4��	 ,% /��! "% '	"���� �% (��	��)��!	��,�$	

��% 5!������!	�������.��#.����!���	������1(<��6

�% '!���	��/��!�-���

,% ?�����.�&�)���������/����"�#

"% �����"	�2	"����/����"�#

�% 1��!�"�@���	����������"	�2	"����/����"�#

**************



�����

�������	
� ��� �������	�
��

��� �������������������������� ������	� ��������������� �!"
#

��$%&�%'&�($))*'�(%+�$'� �������,�� 	� ���

�����������	�
���	��������������� ������
�8�

���	�
������������������������

��������	
���� �� ����	
�����
��	���������
��������	���
�� �����
�������
�����	������������

'< �&@(�B�&

�� 1��	������1�6�3��
 �74�5!"�

�%  �����	�,	�+		��$�����#�"��"������������.�����,�	��

�% 5!��� ���!	�"��"	����)���.���#�+��"!��.�6���"��$������,	�	)����)���.���#�+��"!��.
�$	�����#�.�+��"!��.�

�% 5!�"!���	��!	���))	�	����	�!����)�����������.�1���"	##��$	���!��"�#�#��	��6��	"��,	
'�7�,�	���!��"�#�#��	�����,��	)�

3% 5!������!	��		���)�)#�+�"�����#����1���"������"������6��	"��,	�.	�	��"�)#�+�"�����#
�	"!��������,��	)�

�% 4���$���������	��)���	��������)����1����	"	�$	���5!�����"	##��	#��	�������#.����!�
��"�	��)�1����	"	�$	��6

�� 1��	������1��8��
 �!4
"5!"�

�% 5!����� #��	�"��	))	"������"	##��	#���$�����������"�	��)�1���6���"�����	))	"���4��
$������C�'������	�	�����1�������	��#����	�"!�����	���#�

�% 4���$������ #��	�� ��$�#$	�� ���9���������"�#��5!��� �� ���	���#���	�����������	��	���#
	�$�"	���"�	�9����6����+�����	��#����9������"�	��)������)����������"�	���"�����#
��"�	��������	�$�������"�	��

�% ���+�1���"	##����"���	����D(&�����((&�������"����������"	���������	�����	���#�

'< �&@(�B�&&

3� 1��	������1�6�3��
 �74�5!"�

�% 4���$������,����,����	�$�"	�����	��#�����!	�����,��	)�

�% ���+��!	�)�������)�&'�(�����	��.�����	��#����	�"!�)�	#��

�% ���+����.����!�+��.�#�.�"�#������!��"�#�!�	���"!���)�'@(<��������"�����,��	)�

3% 5!������!	��		���)�������.�����1(<��6�4�����))	�	���������.������"�#��	������1(<��

�% ���+�&<<<�8�����������"�#���"!��	"���	�����	��#�������

�� 1��	������1��8��
 �!4
"5!"�

�% ���+��!	�)��"�����#����.�����)�.	�	��"�1���+��"!�	#	�	��������	"��,	����+�����.���
�	���#��4����	�)�����"	������	�	���	#��	�����1���+��"!��.�������"���!	�����,��	)�

�% ���+�&'�(���"!��	"���	�����	��#�����������	���#��4���$������"!���	#��$��#�,#	�)�������
����)	�����&'�(��#��.�+��!��!	���"���"���	����"��$���������	�)�"	��$��#�,#	����&'�(�

�% ���+����.����!�+��.�D	��(	�+����&��	�)�"	�>D(&%��	#��	�����&'�(�����	��#���������
�	���#�

*********************

����

'�



�����



�������	
� �������	�
��

��� �������������������������� ������	� ��������������� �!"
#

��$%&�%'&�($))*'�(%+�$'� �������,�� 	� ���

�����������	�
���	��������������� ����������
����

���	�
������������������������

��������	
���� �� ����	
�����
��	���������
��������	���

�� �����
�������
�����	������������

�� ������� �� ��� �
�����
���� ����������
�����
�� ��� �	��������	������ ��

��� 
	�!����"��
������������#�
�������		�
��
�����	��

$� ������������ !���	"�������#����	
���
��$����%
&���
���&�'
�(�

�
������
�����	
�)��&$&�*���+$���,�*-�
��.
��
��$���&

)(-.$/0����,��+12��-3�������

���������
���������	 �����
���

��  !��	��!	�"���	"���#�	�����$	�
 �!"4
5!"�

�% &'(����$����)�����������������		���*

�% ����+� +% ����+� "% �,��+� �% ����+�

�% -	"�����#��	�����	����+#	�*�����$	�	����*����)��#��"����

�% .!��"�#�-�)��# +% .!��"�#�/��	 "% .!��"�#�-	"���� �% .!��"�#�-������

�% -012�3-�4�������"!�������	�5�������)���"!�����

�% ������#���#	���) +%  ��6���#���#	���)

"% �������#	���) �%  ��6����#	���)

,% 77777777����!	����������*��!	��	�5����+	�5		���5����#���#	�	��

�% /��	 +% .��! "% -	"���� �% 1��	��*��!	��+�$	

�% 8!������!	�������)��#)����!���	������612��9

�% -!���	��.��!�:���

+% '�����)�(�*���������.����"�#

"% �����"	�;	"����.����"�#

�% 6��!�"�0���	����������"	�;	"����.����"�#

�% (-�1������	����#	��*�77777777��	�5����

�%  ��"����5��"!	� +% :���	�5��"!��)

"% .�"�	�� 5��"!	� �%  	##�5��"!��)

�% (-�1����	)���	��		"!������������

�% ��**	�	���#��	 +% -��	�#��	

"% &��!��*��!	��	�����	� �% 1��	��*��!	��	�����	�

<% 6�������*���	��	#�����	

�% ;�����#�"��"�����	�5��� +% ����)�����	�5���

"% &��!��%�����+% �% 1��	��*��!	��	�����	�

�+$

��� -
����

'�



����-

�������	�
�� ��� �������	
�

=% 6���"���+	��	��*��

�% /�"�#���	���	�5��� +% 8��	���	���	�5���

"% &��!��%�����+% �% 1��	��*��!	��	�����	�

��% ;�����#�"��"������	���*�	�����*���	��	#�����"�##	�

�% �����#����"���	"�������	���*�	� +% :���	��	#�����	���*�	�

"%  	##��	#�����	���*�	� �% 1��	��*��!	��	�����	�

��% 6�����5	##����	��*��

�% ;��"	�����	��"��$	����������$��	������*	�

+% (��	��"��$	����������*	��+�������*���$��"	�����*	�

"% ;��"	�����$��	������*	����#�

�% ;��"	��������	��"��$	����������*	����#�

��% 8!�"!��*��!	�*�##�5��)��������!	�*��"������*��!	�66/�9

�%  	##�!	��	��)	�	������

+% 4���#��)��*�#�����������	��	��"	##

"% 4���#��)��*�"	##��	#���$��������

�% -	)�	�������������	�	�+#���*��	����*��������

��% (��>����	�"!�#�)�"�#�"!���	#�)���������$��	�������7777777�#�)�"�#�"!���	#�

�% ��� +% �� "% ,�=� �% ����

�,% �!	���"�	���?	����>����$����*���

�% �,�+��	������<�+��	 +% �,�+��	����,�=��+��	

"% �,�+��	��������+��	 �% ���+��	�����,�+��	

��% �/ (�"���!�$	���$�#�	�+	�5		�

�% ���������� +% ��������� "% ��������� �% ����������

��% 6�$����)	��*�"	##��	#�����	

�% 4�)!��		����������� +% ��#���#	���)����������

"% &��!��%�����+% �% 1��	��*��!		

��% 6����	�5������	

�%  ���	"����#	 +% (��	�"���	"�	�

"%  ���	"��������	��	� �% 1��	��*��!		

�<% �!	������	��*�6�����������$��	

�% 4�)!��		� +% /�5��	#�����#���#	���)

"% -5��"!��)��	�5��� �% 6##��*��!		

�=% �!	�"!���"�	����"��*�6�����	���*�##�5

�% �!	� ��������� �		�� �*�����6������#�"������ ��	����� �*�	�� �����+�� ���
�����+�

+% 6�������*#	��+#	�	�$�"	����	����+#	�+���!	�*��	���?	�"	##

"% �!	���##�"	##��?	��##�5���$���	����*����#�"����������������6����	�5������"#����)
$��"	��$��	����������

�% 6##��*��!		

��% �!	�(-�1�(��	��	�5�����)�2@����	����	$�"	���	

�% �	�����#�6����	��A�6% +% (-�1�&���)	

"% (-�1�'���	� �% 6##��*��!		

77777777777777



����-

�������	
� ��� �������	�
��

��� �������������������������� ������	� ��������������� �!"
#

��$%&�%'&�($))*'�(%+�$'� �������,�� 	� ���

�����������	�
���	��������������� ������
�<�

���	�
������������������������

��������	
���� �� ����	
�����
��	���������
��������	���
�� �����
�������
�����	������������

-2 �(01�B�(

�� 6��	������1�6�3��
 �74�5!"�

�%  �����	�+	�5		��$�����#�"��"������������)�����+�	��

�% 8!��� ���!	�"��"	����*���)���#�5��"!��)�9���"��$������+	�	*����*���)���#�5��"!��)
�$	�����#�)�5��"!��)�

�% 8!�"!���	��!	���**	�	����	�!����*�����������)�6���"	##��$	���!��"�#�#��	��9��	"��+	
-�4�+�	���!��"�#�#��	�����+��	*�

,% 8!������!	��		���*�*#�5�"�����#����6���"������"������9��	"��+	�)	�	��"�*#�5�"�����#
�	"!��������+��	*�

�% /���$���������	��*���	��������*����6����	"	�$	���8!�����"	##��	#��	�������#)����!�
��"�	��*�6����	"	�$	��9

�� 6��	������1��8��
 �!4
"5!"�

�% 8!����� #��	�"��	**	"������"	##��	#���$�����������"�	��*�6���9���"�����	**	"���/��
$������C�-������	�	�����6�������	��#����	�"!�����	���#�

�% /���$������ #��	�� ��$�#$	�� ���>���������"�#��8!��� �� ���	���#���	�����������	��	���#
	�$�"	���"�	�>����9����5�����	��#����>������"�	��*������*����������"�	���"�����#
��"�	��������	�$�������"�	��

�% ���5�6���"	##����"���	����D1(�����11(�������"����������"	���������	�����	���#�

-2 �(01�B�((

,� 6��	������1�6�3��
 �74�5!"�

�% /���$������+����+����	�$�"	�����	��#�����!	�����+��	*�

�% ���5��!	�*�������*�(-�1�����	��)�����	��#����	�"!�*�	#��

�% ���5����)����!�5��)�#�)�"�#������!��"�#�!�	���"!���*�-012��������"�����+��	*�

,% 8!������!	��		���*�������)�����612��9�/�����**	�	���������)������"�#��	������612��

�% ���5�(222�<�����������"�#���"!��	"���	�����	��#�������

�� 6��	������1��8��
 �!4
"5!"�

�% ���5��!	�*��"�����#����)�����*�)	�	��"�6���5��"!�	#	�	��������	"��+	����5�����)���
�	���#��/����	�*�����"	������	�	���	#��	�����6���5��"!��)�������"���!	�����+��	*�

�% ���5�(-�1���"!��	"���	�����	��#�����������	���#��/���$������"!���	#��$��#�+#	�*�������
����*	�����(-�1��#��)�5��!��!	���"���"���	����"��$���������	�*�"	��$��#�+#	����(-�1�

�% ���5����)����!�5��)�D	��1	�5����(��	�*�"	�AD1(%��	#��	�����(-�1�����	��#���������
�	���#�

777777777777777777777

����

'�



����-



�������	
� �������	�
��

��� �������������������������� ������	� ��������������� �!"
#

��$%&�%'&�($))*'�(%+�$'� �������,�� 	� ���

�����������	�
���	��������������� ����������
����

���	�
������������������������

��������	
���� �� ����	
�����
��	���������
��������	���

�� �����
�������
�����	������������

�� ������� �� ��� �
�����
���� ����������
�����
�� ��� �	��������	������ ��

��� 
	�!����"��
������������#�
�������		�
��
�����	��

$� ������������ !���	"�������#����	
���
��$����%
&���
���&�'
�(�

�
������
�����	
�)��&$&�*���+$���,�*-�
��.
��
��$���&

)(-.$/0����,��+12��-3�������

���������
���������	 �����
���

��  !��	��!	�"���	"���#�	�����$	�
 �!"4
5!"�

�% &�$����'	��(�"	##��	#�����	

�% )�'!��		����������� *% ��#���#	���'����������

"% +��!��%�����*% �% ,��	��(��!		

�% &����	�-������	

�%  ���	"����#	 *% .��	�"���	"�	�

"%  ���	"��������	��	� �% ,��	��(��!		

�% �!	������	��(�&�����������$��	

�% )�'!��		� *% /�-��	#�����#���#	���'

"% 0-��"!��'��	�-��� �% &##��(��!		

1% �!	�"!���"�	����"��(�&�����	���(�##�-

�% �!	� ��������� �		�� �(�����&������#�"������ ��	����� �(�	�� �����*�� ���
�����*�

*% &�������(#	��*#	�	�$�"	����	����*#	�*���!	�(��	���2	�"	##

"% �!	���##�"	##��2	��##�-���$���	����(����#�"����������������&����	�-������"#����'
$��"	��$��	����������

�% &##��(��!		

�% �!	�.0�,�.��	��	�-�����'�34����	����	$�"	���	

�% �	�����#�&����	��5�&% *% .0�,�+���'	

"% .0�,�6���	� �% &##��(��!		

�% +6.����$����'�����������������		���(

�% ����*� *% ����*� "% �1��*� �% ����*�

�% 0	"�����#��	�����	����*#	�(�����$	�	����(����'��#��"����

�% 7!��"�#�0�'��# *% 7!��"�#�/��	

"% 7!��"�#�0	"���� �% 7!��"�#�0������

�+$

��� �
����

'�



�����

�������	�
�� ��� �������	
�

8% 09,3�:0�)�������"!�������	�-�������'���"!�����

�% ������#���#	���' *%  ��&���#���#	���'

"% �������#	���' �%  ��&����#	���'

;% <<<<<<<<����!	����������(��!	��	�-����*	�-		���-����#���#	�	��

�% /��	 *% 7��! "% 0	"���� �% ,��	��(��!	��*�$	

��% =!������!	�������'��#'����!���	������&,3��>

�% 0!���	��7��!�?��� *% 6�����'�.�(���������7����"�#

"% �����"	�@	"����7����"�# �% &��!�"�9���	����������"	�@	"����7����"�#

��% .0�,������	����#	��(�<<<<<<<<��	�-����

�%  ��"����-��"!	� *% ?���	�-��"!��'

"% 7�"�	�� -��"!	� �%  	##�-��"!��'

��% .0�,����	'���	��		"!������������

�% ��((	�	���#��	 *% 0��	�#��	

"% +��!��(��!	��	�����	� �% ,��	��(��!	��	�����	�

��% &�������(���	��	#�����	

�% @�����#�"��"�����	�-��� *% ����'�����	�-���

"% +��!��%�����*% �% ,��	��(��!	��	�����	�

�1% &���"���*	��	��(��

�% /�"�#���	���	�-��� *% =��	���	���	�-���

"% +��!��%�����*% �% ,��	��(��!	��	�����	�

��% @�����#�"��"������	���(�	�����(���	��	#�����"�##	�

�% �����#����"���	"�������	���(�	� *% ?���	��	#�����	���(�	�

"%  	##��	#�����	���(�	� �% ,��	��(��!	��	�����	�

��% &�����-	##����	��(��

�% @��"	�����	��"��$	����������$��	������(	�

*% .��	��"��$	����������(	��*�������(���$��"	�����(	�

"% @��"	�����$��	������(	����#�

�% @��"	��������	��"��$	����������(	����#�

��% =!�"!��(��!	�(�##�-��'��������!	�(��"������(��!	�&&/�>

�%  	##�!	��	��'	�	������

*% )���#��'��(�#�����������	��	��"	##

"% )���#��'��(�"	##��	#���$��������

�% 0	'�	�������������	�	�*#���(��	����(��������

�8% .��A����	�"!�#�'�"�#�"!���	#�'���������$��	�������<<<<<<<�#�'�"�#�"!���	#�

�% ��� *% �� "% 1�;� �% ����

�;% �!	���"�	���2	����A����$����(���

�% �1�*��	������8�*��	 *% �1�*��	����1�;��*��	

"% �1�*��	��������*��	 �% ���*��	�����1�*��	

��% �/ .�"���!�$	���$�#�	�*	�-		�

�% ���������� *% ��������� "% ��������� �% ����������

<<<<<<<<<<<<<<



�����

�������	
� ��� �������	�
��

��� �������������������������� ������	� ��������������� �!"
#

��$%&�%'&�($))*'�(%+�$'� �������,�� 	� ���

�����������	�
���	��������������� ������
�8�

���	�
������������������������

��������	
���� �� ����	
�����
��	���������
��������	���
�� �����
�������
�����	������������

03 �.9,�B�.

�� &��	������1�6�3��
 �74�5!"�

�%  �����	�*	�-		��$�����#�"��"������������'�����*�	��

�% =!��� ���!	�"��"	����(���'���#�-��"!��'�>���"��$������*	�	(����(���'���#�-��"!��'
�$	�����#�'�-��"!��'�

�% =!�"!���	��!	���((	�	����	�!����(�����������'�&���"	##��$	���!��"�#�#��	��>��	"��*	
0�)�*�	���!��"�#�#��	�����*��	(�

1% =!������!	��		���(�(#�-�"�����#����&���"������"������>��	"��*	�'	�	��"�(#�-�"�����#
�	"!��������*��	(�

�% /���$���������	��(���	��������(����&����	"	�$	���=!�����"	##��	#��	�������#'����!�
��"�	��(�&����	"	�$	��>

�� &��	������1��8��
 �!4
"5!"�

�% =!����� #��	�"��	((	"������"	##��	#���$�����������"�	��(�&���>���"�����	((	"���/��
$������C�0������	�	�����&�������	��#����	�"!�����	���#�

�% /���$������ #��	�� ��$�#$	�� ���A���������"�#��=!��� �� ���	���#���	�����������	��	���#
	�$�"	���"�	�A����>����-�����	��#����A������"�	��(������(����������"�	���"�����#
��"�	��������	�$�������"�	��

�% ���-�&���"	##����"���	����D,.�����,,.�������"����������"	���������	�����	���#�

03 �.9,�B�..

1� &��	������1�6�3��
 �74�5!"�

�% /���$������*����*����	�$�"	�����	��#�����!	�����*��	(�

�% ���-��!	�(�������(�.0�,�����	��'�����	��#����	�"!�(�	#��

�% ���-����'����!�-��'�#�'�"�#������!��"�#�!�	���"!���(�09,3��������"�����*��	(�

1% =!������!	��		���(�������'�����&,3��>�/�����((	�	���������'������"�#��	������&,3��

�% ���-�.333�8�����������"�#���"!��	"���	�����	��#�������

�� &��	������1��8��
 �!4
"5!"�

�% ���-��!	�(��"�����#����'�����(�'	�	��"�&���-��"!�	#	�	��������	"��*	����-�����'���
�	���#��/����	�(�����"	������	�	���	#��	�����&���-��"!��'�������"���!	�����*��	(�

�% ���-�.0�,���"!��	"���	�����	��#�����������	���#��/���$������"!���	#��$��#�*#	�(�������
����(	�����.0�,��#��'�-��!��!	���"���"���	����"��$���������	�(�"	��$��#�*#	����.0�,�

�% ���-����'����!�-��'�D	��,	�-����.��	�(�"	�5D,.%��	#��	�����.0�,�����	��#���������
�	���#�

<<<<<<<<<<<<<<<<<<<<<

����

'�



�����



�������	
� �������	�
��

��� �������������������������� ������	� ��������������� �!"
#

��$%&�%'&�($))*'�(%+�$'� �������,�� 	� ���

�����������	�
���	��������������� ����������
����

���	�
������������������������

��������	
���� �� ����	
�����
��	���������
��������	���

�� �����
�������
�����	������������

�� ������� �� ��� �
�����
���� ����������
�����
�� ��� �	��������	������ ��

��� 
	�!����"��
������������#�
�������		�
��
�����	��

$� ������������ !���	"�������#����	
���
��$����%
&���
���&�'
�(�

�
������
�����	
�)��&$&�*���+$���,�*-�
��.
��
��$���&

)(-.$/0����,��+12��-3�������

���������
���������	 �����
���

��  !��	��!	�"���	"���#�	�����$	�
 �!"4
5!"�

�% &�����'	##����	��(��

�% )��"	�����	��"��$	����������$��	������(	�

*% +��	��"��$	����������(	��*�������(���$��"	�����(	�

"% )��"	�����$��	������(	����#�

�% )��"	��������	��"��$	����������(	����#�

�% ,!�"!��(��!	�(�##�'��-��������!	�(��"������(��!	�&&.�/

�%  	##�!	��	��-	�	������

*% 0���#��-��(�#�����������	��	��"	##

"% 0���#��-��(�"	##��	#���$��������

�% 1	-�	�������������	�	�*#���(��	����(��������

�% +��2����	�"!�#�-�"�#�"!���	#�-���������$��	�������3333333�#�-�"�#�"!���	#�

�% ��� *% �� "% 4�5� �% ����

4% �!	���"�	���6	����2����$����(���

�% �4�*��	������7�*��	 *% �4�*��	����4�5��*��	

"% �4�*��	��������*��	 �% ���*��	�����4�*��	

�% �. +�"���!�$	���$�#�	�*	�'		�

�% ���������� *% ��������� "% ��������� �% ����������

�% &�$����-	��(�"	##��	#�����	

�% 0�-!��		����������� *% ��#���#	���-����������

"% 8��!��%�����*% �% 9��	��(��!		

�% &����	�'������	

�%  ���	"����#	 *% +��	�"���	"�	�

"%  ���	"��������	��	� �% 9��	��(��!		

7% �!	������	��(�&�����������$��	

�% 0�-!��		� *% .�'��	#�����#���#	���-

"% 1'��"!��-��	�'��� �% &##��(��!		
�+$

��� �
����

'�



�����

�������	�
�� ��� �������	
�

5% �!	�"!���"�	����"��(�&�����	���(�##�'

�% �!	� ��������� �		�� �(�����&������#�"������ ��	����� �(�	�� �����*�� ���
�����*�

*% &�������(#	��*#	�	�$�"	����	����*#	�*���!	�(��	���6	�"	##

"% �!	���##�"	##��6	��##�'���$���	����(����#�"����������������&����	�'������"#����-
$��"	��$��	����������

�% &##��(��!		

��% �!	�+1�9�+��	��	�'�����-�:;����	����	$�"	���	

�% �	�����#�&����	��<�&% *% +1�9�8���-	

"% +1�9�=���	� �% &##��(��!		

��% 8=+����$����-�����������������		���(

�% ����*� *% ����*� "% �4��*� �% ����*�

��% 1	"�����#��	�����	����*#	�(�����$	�	����(����-��#��"����

�% >!��"�#�1�-��# *% >!��"�#�.��	 "% >!��"�#�1	"���� �% >!��"�#�1������

��% 1?9:�@1�0�������"!�������	�'�������-���"!�����

�% ������#���#	���- *%  ��&���#���#	���-

"% �������#	���- �%  ��&����#	���-

�4% 33333333����!	����������(��!	��	�'����*	�'		���'����#���#	�	��

�% .��	 *% >��! "% 1	"���� �% 9��	��(��!	��*�$	

��% ,!������!	�������-��#-����!���	������&9:��/

�% 1!���	��>��!�A���

*% =�����-�+�(���������>����"�#

"% �����"	�)	"����>����"�#

�% &��!�"�?���	����������"	�)	"����>����"�#

��% +1�9������	����#	��(�33333333��	�'����

�%  ��"����'��"!	� *% A���	�'��"!��-

"% >�"�	�� '��"!	� �%  	##�'��"!��-

��% +1�9����	-���	��		"!������������

�% ��((	�	���#��	 *% 1��	�#��	

"% 8��!��(��!	��	�����	� �% 9��	��(��!	��	�����	�

�7% &�������(���	��	#�����	

�% )�����#�"��"�����	�'��� *% ����-�����	�'���

"% 8��!��%�����*% �% 9��	��(��!	��	�����	�

�5% &���"���*	��	��(��

�% .�"�#���	���	�'��� *% ,��	���	���	�'���

"% 8��!��%�����*% �% 9��	��(��!	��	�����	�

��% )�����#�"��"������	���(�	�����(���	��	#�����"�##	�

�% �����#����"���	"�������	���(�	� *% A���	��	#�����	���(�	�

"%  	##��	#�����	���(�	� �% 9��	��(��!	��	�����	�

33333333333333



�����

�������	
� ��� �������	�
��

��� �������������������������� ������	� ��������������� �!"
#

��$%&�%'&�($))*'�(%+�$'� �������,�� 	� ���

�����������	�
���	��������������� ������
�7�

���	�
������������������������

��������	
���� �� ����	
�����
��	���������
��������	���
�� �����
�������
�����	������������

1: �+?9�B�+

�� &��	������1�6�3��
 �74�5!"�

�%  �����	�*	�'		��$�����#�"��"������������-�����*�	��

�% ,!��� ���!	�"��"	����(���-���#�'��"!��-�/���"��$������*	�	(����(���-���#�'��"!��-
�$	�����#�-�'��"!��-�

�% ,!�"!���	��!	���((	�	����	�!����(�����������-�&���"	##��$	���!��"�#�#��	��/��	"��*	
1�0�*�	���!��"�#�#��	�����*��	(�

4% ,!������!	��		���(�(#�'�"�����#����&���"������"������/��	"��*	�-	�	��"�(#�'�"�����#
�	"!��������*��	(�

�% .���$���������	��(���	��������(����&����	"	�$	���,!�����"	##��	#��	�������#-����!�
��"�	��(�&����	"	�$	��/

�� &��	������1��8��
 �!4
"5!"�

�% ,!����� #��	�"��	((	"������"	##��	#���$�����������"�	��(�&���/���"�����	((	"���.��
$������C�1������	�	�����&�������	��#����	�"!�����	���#�

�% .���$������ #��	�� ��$�#$	�� ���2���������"�#��,!��� �� ���	���#���	�����������	��	���#
	�$�"	���"�	�2����/����'�����	��#����2������"�	��(������(����������"�	���"�����#
��"�	��������	�$�������"�	��

�% ���'�&���"	##����"���	����D9+�����99+�������"����������"	���������	�����	���#�

1: �+?9�B�++

4� &��	������1�6�3��
 �74�5!"�

�% .���$������*����*����	�$�"	�����	��#�����!	�����*��	(�

�% ���'��!	�(�������(�+1�9�����	��-�����	��#����	�"!�(�	#��

�% ���'����-����!�'��-�#�-�"�#������!��"�#�!�	���"!���(�1?9:��������"�����*��	(�

4% ,!������!	��		���(�������-�����&9:��/�.�����((	�	���������-������"�#��	������&9:��

�% ���'�+:::�7�����������"�#���"!��	"���	�����	��#�������

�� &��	������1��8��
 �!4
"5!"�

�% ���'��!	�(��"�����#����-�����(�-	�	��"�&���'��"!�	#	�	��������	"��*	����'�����-���
�	���#��.����	�(�����"	������	�	���	#��	�����&���'��"!��-�������"���!	�����*��	(�

�% ���'�+1�9���"!��	"���	�����	��#�����������	���#��.���$������"!���	#��$��#�*#	�(�������
����(	�����+1�9��#��-�'��!��!	���"���"���	����"��$���������	�(�"	��$��#�*#	����+1�9�

�% ���'����-����!�'��-�D	��9	�'����+��	�(�"	�<D9+%��	#��	�����+1�9�����	��#���������
�	���#�

333333333333333333333

����

'�



�����



�������	�� �������	�
�


���� ������������������������ ������	� ���������������� !
"

��#�$%&� �%&'�(��$��#)%(�)����� ������*��	� ���

�����������	�
���	�������������� ����������
����

���	�
�����������������������

��������	
���� �� ������	
������������
����
���
�� ���
�������	��������������������������	����������
�� ������ ����� �
����
���� �����
������������ ��� �	������
�	��������� ��!���"��#���������������	
�������������

��������

$� ����������� !"���	#�������$����	
���
��%����&
'���
��'
(
�)���
������
�����	
�*��'%'�+���,%���-�+.�
��/
��
��%���'

+#,-)./����*��(01��,2�������
���������
���������	 �����
���

��  !��	��!	�"���	"���#�	�����$	�
 � !3
4 !�
�% &!	���	��$���$	�����"#��	������������������#�"�����##	����!	������������#�'���
�% (�"�	�	 '% )	��"	
"% )	�������"!��*	� �% +��	��,��!	��'�$	

�% �!	����'	���,���	�������#����#�,�	���	-���	�,����	�*���*��,�	#	"�����"�.(�
"�����##	���
�% � '% � "% � �% �

�% &!�"!��,��!	�,�##�/��*���	�����$��	�	�"	##	��������	��������	�������	
�	���	�0
�% .����������#��"����
'% .����������#�1����	*��#��"����
"% .����������#�1���,,	�	����#��"����
�% .����������#�1����	*��#�1���,,	�	����#��"����

2% (����.(��"�����##	���!	��,,		��!����"�	�	����!	����	*��#����	�"�������!�
���'	�33333333333���������	��"	��,,	��
�% )	��"	� '% (�"�	�	�
"% )	��"	������ �% +��	��,��!	��'�$	

�% (����.(��"�����##	��!	��$	�!����!����"�	�	����!	��	��$���$	����	
"�������!�����'	���������	��"	��!	��$	�!���
�% (�"�	�	� '% )	��"	�
"% )��"	������ �% +��	��,��!	��'�$	

�% 4����!	�	#	"���"����"�����/!�"!����$	�����������'#	
�% �/��-������� '% 4����-�������
"% 5��*#	�-������� �% +��	��,��!	��'�$	

�% 6"���������	����	�,�"	��/��!�/!�"!�"�����,�.7 �0
�% �	�����"��� '% 8������"��� "% (�����"��� �% .�/	�����#�

��(�)�

��� �
����

%��



�����

�������	�
�
 ��� �������	��

9% &!�"!�	������	#,�*	�	�����*����	�0

�% �!	���"���#	 '% )�� "% .���� �% �!	������

:% ;�	"���������	��,�.7 ��	�	�����

�% �	������<	 '% 7���	���<	

"% .�/	�����#���	��,���.7 �% +��'	���,�(=8

��% �!	����'	���,�(=8�,�����"���.7 ���	

�% ���	��!���9 '% 7	��!���2 "% ���	��!����� �% ���	��!�����

��% .����������#�'�����,��!	�"�����##	����	���		���

�% >��� '% )����

"% .	�"	���*	 �% )��*	��,�"�����#�$���'#	

��% �!	��	����		��"�����#��	,	����

�% .����������# '% (��	*��# "% �	��$���$	 �% +��	��,��!		

��% �!	����	*��#�"�����#��	,	����

�% (�"�	�	��!	��	�������	�	���� '% �	"�	�	��!	��	�������	�	����

"% (�"�	�	��!	����	�������'�#��� �% �	"�	�	��!	�������*�"�	,,�"�	��

�2% �!	�/��������	����.7 �������"#��	

�% 5�.5 '% (+.?� "% 8?�.?� �% )�"�����'	�

��% �!	��	$�"	�/!�"!����$��	�����������#�������

�% .�#	�����,���	� '% +����#�����,���	�

"% 8������#���� �% +��	��,��!	��'�$	

��% (��.(��/!�"!������	�	�����	����'#	�,����"�##������0

�% @. '% @� "% @( �% .8

��% �!	�'��"�	#	�	����,�8+=844�"�����##	���

�% 6��#�,�	� '%  ���������

"% 8"�##���� �% ��,,	�	����#����#�,�	�

�9% &!�"!�	������	��"����"����	����0

�% )�� '% .���� "% 7���� �% �!	���"���#	

�:% .����������#�'�����,��!	�"�����##	�����	,��	���������*	��,

�% �	���	��$����'#	�����!	�	��$����'#	

'% 6�������������!	��	���	��$����'#	�$���	�,����������������������

"% �	���	��$����'#	��!���*!�/!�"!��!	������������$���	�,��������������

�������

�% +��	��,��!	��'�$	

��% (�� �� �����������#� �	��	�����	� "�����##	��� �,� �!	� -��#���� ���	�� �!	� !	��	�

��"�	�	��!	��,,	��/�##

�% (�"�	�	 '% )	��"	

"% )	��������,,	"�	� �% +��	��,��!	��'�$	

33333333333333



�����

�������	�� ��� �������	�
�


���� ������������������������ ������	� ���������������� !
"

��#�$%&� �%&'�(��$��#)%(�)����� ������*��	� ���

�����������	�
���	�������������� �����
�9�

���	�
�����������������������

��������	
���� �� ������	
������������
����
���
�� ���
�������	��������������������������	����������
��  ��
����
�������������%���$�	��0�

5; �(8+�A��

�� 5�#$	���0��5����
 
6

�% &!��5�.5�����	,	��	���$	��#��	�����/	�����#�����"�	��,�.7 �0

'% &���	������	����"#��,�"�������,�.7 �

"% &!�����	���,,	�	���'#�"�����.7 �0

�% 5���	��!	���$����*	��,�.7 ��$	��B����&��	��)	#���

�� 5�#$	���0��7��
 
6

�% �	$	#�����#���	�����*���������������������!	����������*�C5�6)�D��C5�8.D

��!�'�����E.F%�

)	��		����!	��#���������	�

�% .!��"�#�#���	�

�% .��*�����'#	�#���	��

'% �	$	#����������/�#���	�����*�����,�6�������"�'���#	�,�#��*��#����

"% &!�����	��!	���,,	�	����	"�,�"�������,�.7 �0�;��#�����/������	���#�

2� �	$	#�����#���	�����*����,������	#	$�������!	��#��,������$	��!	��'G	"��?.

�����8&+���!	��#��,����"����	���	�!��*����?.���������/!	��?.�'�������

��!	������/!	���8&+�'����������!	���!	��#��,����"����	���	�!��*���

�8&+��������� 
!

����

%��



�����

�������	�
�
 �2� �������	��

5; �(8+�A��

�� 5�#$	���0��5����
 
6

�%  �����	�*�����	��#����"��$	��	������,#�����*�"��$	��	��

'% �	�*��"��$	��	��,���"��$	������,��H�������H������2��6��������6�/��!�����'#	

	����

"% �	"��'	��	�*���,�"�����#�#�*�"�,����65�

�% ;��#����/��!��	����	�"!�/!���!	�"���	������*	���2��6����������&!������

����	��,����2��6����	����,�I;)8�

�� 5�#$	���0��7��
 
6

�% &!�����	���,,	�	���"�����	����,���'���"���	��0�B�/��!		�"�����	��

��	����	�,�"	��0

'% ;��#������,,	�	������	��,�4#����	����

"% �	�*���� !���	#������6"-��������5��	��/��!�,�##�/��*��	"�,�"������


 !���	#���


�% �	������*	��H�:��H� �

�% 5	�����!	���"���#	�

 !���	#���


�% �	������*	��H����H� �

�% 5	����7�����

�� �	�*�����#�*������������#�"�����##	��,���,�##�/��*��	"�,�"������
 
!

�% .��"	�$����'#	����*	��H�9��H� �

�% 5	����������������	��'	�/		��2��H����H� �

�% ?	�;����	��!	���"���#	�/��!�	����$��������"���J=H� �

2% .����������#�'����9�K�

�% 6��	�����'#	������

333333333333333333333



�������	�� �������	�
�


���� ������������������������ ������	� ���������������� !
"

��#�$%&� �%&'�(��$��#)%(�)����� ������*��	� ���

�����������	�
���	�������������� ����������
����

���	�
�����������������������

��������	
���� �� ������	
������������
����
���
�� ���
�������	��������������������������	����������
�� ������ ����� �
����
���� �����
������������ ��� �	������
�	��������� ��!���"��#���������������	
�������������

��������

$� ����������� !"���	#�������$����	
���
��%����&
'���
��'
(
�)���
������
�����	
�*��'%'�+���,%���-�+.�
��/
��
��%���'

+#,-)./����*��(01��,2�������
���������
���������	 �����
���

��  !��	��!	�"���	"���#�	�����$	�
 � !3
4 !�

�% &��'&��(!�"!������	�	�����	����)#	�*����"�##������+

�% ,' )% ,� "% ,& �% '-

�% �!	�)��"�	#	�	����*�-./-00�"�����##	���

�% 1��#�*�	� )%  ���������

"% -"�##���� �% ��**	�	����#����#�*�	�

�% 2!�"!�	������	��"����"����	����+

�% 3�� )% '���� "% 4���� �% �!	���"���#	

5% '����������#�)�����*��!	�"�����##	�����	*��	���������6	��*

�% �	���	��$����)#	�����!	�	��$����)#	

)% 1�������������!	��	���	��$����)#	�$���	�*����������������������

"% �	���	��$����)#	��!���6!�(!�"!��!	������������$���	�*��������������

�������

�% .��	��*��!	��)�$	

�% &�� �� �����������#� �	��	�����	� "�����##	��� �*� �!	� 7��#���� ���	�� �!	� !	��	�

��"�	�	��!	��**	��(�##

�% &�"�	�	 )% 3	��"	

"% 3	��������**	"�	� �% .��	��*��!	��)�$	

�% 2!	���	��$���$	�����"#��	������������������#�"�����##	����!	������������#�)���
�% &�"�	�	 )% 3	��"	
"% 3	�������"!��6	� �% .��	��*��!	��)�$	

�% �!	����)	���*���	�������#����#�*�	���	7���	�*����	�6���6��*�	#	"�����"�'&�
"�����##	���
�% � )% � "% � �% �

��(�)�

��� ,
����

%��



����,

�������	�
�
 ��� �������	��

8% 2!�"!��*��!	�*�##�(��6���	�����$��	�	�"	##	��������	��������	�������	
�	���	�+
�% '����������#��"����
)% '����������#�9����	6��#��"����
"% '����������#�9���**	�	����#��"����
�% '����������#�9����	6��#�9���**	�	����#��"����

:% &����'&��"�����##	���!	��**		��!����"�	�	����!	����	6��#����	�"�������!�
���)	�;;;;;;;;;;;���������	��"	��**	��
�% 3	��"	� )% &�"�	�	�
"% 3	��"	������ �% .��	��*��!	��)�$	

��% &����'&��"�����##	��!	��$	�!����!����"�	�	����!	��	��$���$	����	
"�������!�����)	���������	��"	��!	��$	�!���
�% &�"�	�	� )% 3	��"	�
"% 3��"	������ �% .��	��*��!	��)�$	

��% 0����!	�	#	"���"����"�����(!�"!����$	�����������)#	
�% �(��7������� )% 0����7�������
"% <��6#	�7������� �% .��	��*��!	��)�$	

��% 1"���������	����	�*�"	��(��!�(!�"!�"�����*�'4 �+
�% �	�����"��� )% -������"��� "% &�����"��� �% '�(	�����#�

��% 2!�"!�	������	#*�6	�	�����6����	�+

�% �!	���"���#	 )% 3�� "% '���� �% �!	������

�5% =�	"���������	��*�'4 ��	�	�����
�% �	������>	 )% 4���	���>	

"% '�(	�����#���	��*���'4 �% .��)	���*�&/-

��% �!	����)	���*�&/-�*�����"���'4 ���	

�% ���	��!���8 )% 4	��!���5 "% ���	��!����� �% ���	��!�����

��% '����������#�)�����*��!	�"�����##	����	���		���

�% ?��� )% 3����

"% '	�"	���6	 �% 3��6	��*�"�����#�$���)#	

��% �!	��	����		��"�����#��	*	����

�% '����������# )% &��	6��# "% �	��$���$	 �% .��	��*��!		

�8% �!	����	6��#�"�����#��	*	����

�% &�"�	�	��!	��	�������	�	���� )% �	"�	�	��!	��	�������	�	����

"% &�"�	�	��!	����	�������)�#��� �% �	"�	�	��!	�������6�"�	**�"�	��

�:% �!	�(��������	����'4 �������"#��	

�% <�'< )% &.'@� "% -@�'@� �% 3�"�����)	�

��% �!	��	$�"	�(!�"!����$��	�����������#�������

�% '�#	�����*���	� )% .����#�����*���	�

"% -������#���� �% .��	��*��!	��)�$	

;;;;;;;;;;;;;;



����,

�������	�� ��� �������	�
�


���� ������������������������ ������	� ���������������� !
"

��#�$%&� �%&'�(��$��#)%(�)����� ������*��	� ���

�����������	�
���	�������������� �����
�8�

���	�
�����������������������

��������	
���� �� ������	
������������
����
���
�� ���
�������	��������������������������	����������
��  ��
����
�������������%���$�	��0�

<= �&-.�A��

�� <�#$	���0��5����
 
6

�% 2!��<�'<�����	*	��	���$	��#��	�����(	�����#�����"�	��*�'4 �+

)% 2���	������	����"#��*�"�������*�'4 �

"% 2!�����	���**	�	���)#�"�����'4 �+

�% <���	��!	���$����6	��*�'4 ��$	��B����2��	��3	#���

�� <�#$	���0��7��
 
6

�% �	$	#�����#���	�����6���������������������!	����������6�C<�13�D��C<�-'D

��!�)�����E'F%�

3	��		����!	��#���������	�

�% '!��"�#�#���	�

�% '��6�����)#	�#���	��

)% �	$	#����������(�#���	�����6�����*�1�������"�)���#	�*�#��6��#����

"% 2!�����	��!	���**	�	����	"�*�"�������*�'4 �+�=��#�����(������	���#�

5� �	$	#�����#���	�����6����*������	#	$�������!	��#��*������$	��!	��)G	"��@'

�����-2.���!	��#��*����"����	���	�!��6����@'���������(!	��@'�)�������

��!	������(!	���-2.�)����������!	���!	��#��*����"����	���	�!��6���

�-2.��������� 
!

����

%��



����,

�������	�
�
 �5� �������	��

<= �&-.�A��

�� <�#$	���0��5����
 
6

�%  �����	�6�����	��#����"��$	��	������*#�����6�"��$	��	��

)% �	�6��"��$	��	��*���"��$	������*��H�������H������5��1��������1�(��!�����)#	

	����

"% �	"��)	��	�6���*�"�����#�#�6�"�*����1<�

�% =��#����(��!��	����	�"!�(!���!	�"���	������6	���5��1����������2!������

����	��*����5��1����	����*�I=3-�

�� <�#$	���0��7��
 
6

�% 2!�����	���**	�	���"�����	����*���)���"���	��+�B�(��!		�"�����	��

��	����	�*�"	��+

)% =��#������**	�	������	��*�0#����	����

"% �	�6���� !���	#������1"7��������<��	��(��!�*�##�(��6��	"�*�"������


 !���	#���


�% �	������6	��H�:��H� �

�% <	�����!	���"���#	�

 !���	#���


�% �	������6	��H����H� �

�% <	����4�����

�� �	�6�����#�6������������#�"�����##	��*���*�##�(��6��	"�*�"������
 
!

�% '��"	�$����)#	����6	��H�8��H� �

�% <	����������������	��)	�(		��5��H����H� �

�% @	�=����	��!	���"���#	�(��!�	����$��������"���J/H� �

5% '����������#�)����8�K�

�% 1��	�����)#	������

;;;;;;;;;;;;;;;;;;;;;



�������	�� �������	�
�


���� ������������������������ ������	� ���������������� !
"

��#�$%&� �%&'�(��$��#)%(�)����� ������*��	� ���

�����������	�
���	�������������� ����������
����

���	�
�����������������������

��������	
���� �� ������	
������������
����
���
�� ���
�������	��������������������������	����������
�� ������ ����� �
����
���� �����
������������ ��� �	������
�	��������� ��!���"��#���������������	
�������������

��������

$� ����������� !"���	#�������$����	
���
��%����&
'���
��'
(
�)���
������
�����	
�*��'%'�+���,%���-�+.�
��/
��
��%���'

+#,-)./����*��(01��,2�������
���������
���������	 �����
���

��  !��	��!	�"���	"���#�	�����$	�
 � !3
4 !�

�% &����������#�'�����(��!	�"�����##	����	���		���

�% )��� '% *����

"% &	�"	���+	 �% *��+	��(�"�����#�$���'#	

�% �!	��	����		��"�����#��	(	����

�% &����������# '% ,��	+��# "% �	��$���$	 �% -��	��(��!		

�% �!	����	+��#�"�����#��	(	����

�% ,�"�	�	��!	��	�������	�	���� '% �	"�	�	��!	��	�������	�	����

"% ,�"�	�	��!	����	�������'�#��� �% �	"�	�	��!	�������+�"�	((�"�	��

.% �!	�/��������	����&0 �������"#��	

�% 1�&1 '% ,-&2� "% 32�&2� �% *�"�����'	�

�% �!	��	$�"	�/!�"!����$��	�����������#�������

�% &�#	�����(���	� '% -����#�����(���	�

"% 3������#���� �% -��	��(��!	��'�$	

�% ,��&,��/!�"!������	�	�����	����'#	�(����"�##������4

�% 5& '% 5� "% 5, �% &3

�% �!	�'��"�	#	�	����(�3-6377�"�����##	���

�% 8��#�(�	� '%  ���������

"% 3"�##���� �% ��((	�	����#����#�(�	�

9% :!�"!�	������	��"����"����	����4

�% *�� '% &���� "% 0���� �% �!	���"���#	

��(�)�

��� �
����

%��



�����

�������	�
�
 ��� �������	��

;% &����������#�'�����(��!	�"�����##	�����	(��	���������+	��(

�% �	���	��$����'#	�����!	�	��$����'#	

'% 8�������������!	��	���	��$����'#	�$���	�(����������������������

"% �	���	��$����'#	��!���+!�/!�"!��!	������������$���	�(��������������

�������

�% -��	��(��!	��'�$	

��% ,�� �� �����������#� �	��	�����	� "�����##	��� �(� �!	� <��#���� ���	�� �!	� !	��	�

��"�	�	��!	��((	��/�##

�% ,�"�	�	 '% *	��"	

"% *	��������((	"�	� �% -��	��(��!	��'�$	

��% :!	���	��$���$	�����"#��	������������������#�"�����##	����!	������������#�'���
�% ,�"�	�	 '% *	��"	
"% *	�������"!��+	� �% -��	��(��!	��'�$	

��% �!	����'	���(���	�������#����#�(�	���	<���	�(����	�+���+��(�	#	"�����"�&,�
"�����##	���
�% � '% � "% � �% �

��% :!�"!��(��!	�(�##�/��+���	�����$��	�	�"	##	��������	��������	�������	
�	���	�4
�% &����������#��"����
'% &����������#�=����	+��#��"����
"% &����������#�=���((	�	����#��"����
�% &����������#�=����	+��#�=���((	�	����#��"����

�.% ,����&,��"�����##	���!	��((		��!����"�	�	����!	����	+��#����	�"�������!�
���'	�>>>>>>>>>>>���������	��"	��((	��
�% *	��"	� '% ,�"�	�	�
"% *	��"	������ �% -��	��(��!	��'�$	

��% ,����&,��"�����##	��!	��$	�!����!����"�	�	����!	��	��$���$	����	
"�������!�����'	���������	��"	��!	��$	�!���
�% ,�"�	�	� '% *	��"	�
"% *��"	������ �% -��	��(��!	��'�$	

��% 7����!	�	#	"���"����"�����/!�"!����$	�����������'#	
�% �/��<������� '% 7����<�������
"% 1��+#	�<������� �% -��	��(��!	��'�$	

��% 8"���������	����	�(�"	��/��!�/!�"!�"�����(�&0 �4
�% �	�����"��� '% 3������"��� "% ,�����"��� �% &�/	�����#�

�9% :!�"!�	������	#(�+	�	�����+����	�4

�% �!	���"���#	 '% *�� "% &���� �% �!	������

�;% ?�	"���������	��(�&0 ��	�	�����

�% �	������@	 '% 0���	���@	

"% &�/	�����#���	��(���&0 �% -��'	���(�,63

��% �!	����'	���(�,63�(�����"���&0 ���	

�% ���	��!���9 '% 0	��!���. "% ���	��!����� �% ���	��!�����

>>>>>>>>>>>>>>



�����

�������	�� ��� �������	�
�


���� ������������������������ ������	� ���������������� !
"

��#�$%&� �%&'�(��$��#)%(�)����� ������*��	� ���

�����������	�
���	�������������� �����
�9�

���	�
�����������������������

��������	
���� �� ������	
������������
����
���
�� ���
�������	��������������������������	����������
��  ��
����
�������������%���$�	��0�

1? �,3-�A��

�� 1�#$	���0��5����
 
6

�% :!��1�&1�����	(	��	���$	��#��	�����/	�����#�����"�	��(�&0 �4

'% :���	������	����"#��(�"�������(�&0 �

"% :!�����	���((	�	���'#�"�����&0 �4

�% 1���	��!	���$����+	��(�&0 ��$	��B����:��	��*	#���

�� 1�#$	���0��7��
 
6

�% �	$	#�����#���	�����+���������������������!	����������+�C1�8*�D��C1�3&D

��!�'�����E&F%�

*	��		����!	��#���������	�

�% &!��"�#�#���	�

�% &��+�����'#	�#���	��

'% �	$	#����������/�#���	�����+�����(�8�������"�'���#	�(�#��+��#����

"% :!�����	��!	���((	�	����	"�(�"�������(�&0 �4�?��#�����/������	���#�

.� �	$	#�����#���	�����+����(������	#	$�������!	��#��(������$	��!	��'G	"��2&

�����3:-���!	��#��(����"����	���	�!��+����2&���������/!	��2&�'�������

��!	������/!	���3:-�'����������!	���!	��#��(����"����	���	�!��+���

�3:-��������� 
!

����

%��



�����

�������	�
�
 �.� �������	��

1? �,3-�A��

�� 1�#$	���0��5����
 
6

�%  �����	�+�����	��#����"��$	��	������(#�����+�"��$	��	��

'% �	�+��"��$	��	��(���"��$	������(��H�������H������.��8��������8�/��!�����'#	

	����

"% �	"��'	��	�+���(�"�����#�#�+�"�(����81�

�% ?��#����/��!��	����	�"!�/!���!	�"���	������+	���.��8����������:!������

����	��(����.��8����	����(�I?*3�

�� 1�#$	���0��7��
 
6

�% :!�����	���((	�	���"�����	����(���'���"���	��4�B�/��!		�"�����	��

��	����	�(�"	��4

'% ?��#������((	�	������	��(�7#����	����

"% �	�+���� !���	#������8"<��������1��	��/��!�(�##�/��+��	"�(�"������


 !���	#���


�% �	������+	��H�;��H� �

�% 1	�����!	���"���#	�

 !���	#���


�% �	������+	��H����H� �

�% 1	����0�����

�� �	�+�����#�+������������#�"�����##	��(���(�##�/��+��	"�(�"������
 
!

�% &��"	�$����'#	����+	��H�9��H� �

�% 1	����������������	��'	�/		��.��H����H� �

�% 2	�?����	��!	���"���#	�/��!�	����$��������"���J6H� �

.% &����������#�'����9�K�

�% 8��	�����'#	������

>>>>>>>>>>>>>>>>>>>>>



�������	�� �������	�
�


���� ������������������������ ������	� ���������������� !
"

��#�$%&� �%&'�(��$��#)%(�)����� ������*��	� ���

�����������	�
���	�������������� ����������
����

���	�
�����������������������

��������	
���� �� ������	
������������
����
���
�� ���
�������	��������������������������	����������
�� ������ ����� �
����
���� �����
������������ ��� �	������
�	��������� ��!���"��#���������������	
�������������

��������

$� ����������� !"���	#�������$����	
���
��%����&
'���
��'
(
�)���
������
�����	
�*��'%'�+���,%���-�+.�
��/
��
��%���'

+#,-)./����*��(01��,2�������
���������
���������	 �����
���

��  !��	��!	�"���	"���#�	�����$	�
 � !3
4 !�
�% &����!	�	#	"���"����"�����'!�"!����$	�����������(#	
�% �'��)������� (% &����)�������
"% *��+#	�)������� �% ,��	��-��!	��(�$	

�% ."���������	����	�-�"	��'��!�'!�"!�"�����-�/0 �1
�% �	�����"��� (% 2������"��� "% 3�����"��� �% /�'	�����#�

�% 4!�"!�	������	#-�+	�	�����+����	�1

�% �!	���"���#	 (% 5�� "% /���� �% �!	������

6% 7�	"���������	��-�/0 ��	�	�����

�% �	������8	 (% 0���	���8	

"% /�'	�����#���	��-���/0 �% ,��(	���-�392

�% �!	����(	���-�392�-�����"���/0 ���	

�% ���	��!���: (% 0	��!���6 "% ���	��!����� �% ���	��!�����

�% /����������#�(�����-��!	�"�����##	����	���		���

�% ;��� (% 5����

"% /	�"	���+	 �% 5��+	��-�"�����#�$���(#	

�% �!	��	����		��"�����#��	-	����

�% /����������# (% 3��	+��# "% �	��$���$	 �% ,��	��-��!		

:% �!	����	+��#�"�����#��	-	����

�% 3�"�	�	��!	��	�������	�	���� (% �	"�	�	��!	��	�������	�	����

"% 3�"�	�	��!	����	�������(�#��� �% �	"�	�	��!	�������+�"�	--�"�	��

<% �!	�'��������	����/0 �������"#��	

�% *�/* (% 3,/=� "% 2=�/=� �% 5�"�����(	�

��(�)�

��� �
����

%��



�����

�������	�
�
 ��� �������	��

��% �!	��	$�"	�'!�"!����$��	�����������#�������

�% /�#	�����-���	� (% ,����#�����-���	�

"% 2������#���� �% ,��	��-��!	��(�$	

��% 3��/3��'!�"!������	�	�����	����(#	�-����"�##������1

�% >/ (% >� "% >3 �% /2

��% �!	�(��"�	#	�	����-�2,92&&�"�����##	���

�% .��#�-�	� (%  ���������

"% 2"�##���� �% ��--	�	����#����#�-�	�

��% 4!�"!�	������	��"����"����	����1

�% 5�� (% /���� "% 0���� �% �!	���"���#	

�6% /����������#�(�����-��!	�"�����##	�����	-��	���������+	��-

�% �	���	��$����(#	�����!	�	��$����(#	

(% .�������������!	��	���	��$����(#	�$���	�-����������������������

"% �	���	��$����(#	��!���+!�'!�"!��!	������������$���	�-��������������

�������

�% ,��	��-��!	��(�$	

��% 3�� �� �����������#� �	��	�����	� "�����##	��� �-� �!	� )��#���� ���	�� �!	� !	��	�

��"�	�	��!	��--	��'�##

�% 3�"�	�	 (% 5	��"	

"% 5	��������--	"�	� �% ,��	��-��!	��(�$	

��% 4!	���	��$���$	�����"#��	������������������#�"�����##	����!	������������#�(���
�% 3�"�	�	 (% 5	��"	
"% 5	�������"!��+	� �% ,��	��-��!	��(�$	

��% �!	����(	���-���	�������#����#�-�	���	)���	�-����	�+���+��-�	#	"�����"�/3�
"�����##	���
�% � (% � "% � �% �

�:% 4!�"!��-��!	�-�##�'��+���	�����$��	�	�"	##	��������	��������	�������	
�	���	�1
�% /����������#��"����
(% /����������#�?����	+��#��"����
"% /����������#�?���--	�	����#��"����
�% /����������#�?����	+��#�?���--	�	����#��"����

�<% 3����/3��"�����##	���!	��--		��!����"�	�	����!	����	+��#����	�"�������!�
���(	�@@@@@@@@@@@���������	��"	��--	��
�% 5	��"	� (% 3�"�	�	�
"% 5	��"	������ �% ,��	��-��!	��(�$	

��% 3����/3��"�����##	��!	��$	�!����!����"�	�	����!	��	��$���$	����	
"�������!�����(	���������	��"	��!	��$	�!���
�% 3�"�	�	� (% 5	��"	�
"% 5��"	������ �% ,��	��-��!	��(�$	

@@@@@@@@@@@@@@



�����

�������	�� ��� �������	�
�


���� ������������������������ ������	� ���������������� !
"

��#�$%&� �%&'�(��$��#)%(�)����� ������*��	� ���

�����������	�
���	�������������� �����
�:�

���	�
�����������������������

��������	
���� �� ������	
������������
����
���
�� ���
�������	��������������������������	����������
��  ��
����
�������������%���$�	��0�

*7 �32,�A��

�� *�#$	���0��5����
 
6

�% 4!��*�/*�����	-	��	���$	��#��	�����'	�����#�����"�	��-�/0 �1

(% 4���	������	����"#��-�"�������-�/0 �

"% 4!�����	���--	�	���(#�"�����/0 �1

�% *���	��!	���$����+	��-�/0 ��$	��B����4��	��5	#���

�� *�#$	���0��7��
 
6

�% �	$	#�����#���	�����+���������������������!	����������+�C*�.5�D��C*�2/D

��!�(�����E/F%�

5	��		����!	��#���������	�

�% /!��"�#�#���	�

�% /��+�����(#	�#���	��

(% �	$	#����������'�#���	�����+�����-�.�������"�(���#	�-�#��+��#����

"% 4!�����	��!	���--	�	����	"�-�"�������-�/0 �1�7��#�����'������	���#�

6� �	$	#�����#���	�����+����-������	#	$�������!	��#��-������$	��!	��(G	"��=/

�����24,���!	��#��-����"����	���	�!��+����=/���������'!	��=/�(�������

��!	������'!	���24,�(����������!	���!	��#��-����"����	���	�!��+���

�24,��������� 
!

����

%��



�����

�������	�
�
 �6� �������	��

*7 �32,�A��

�� *�#$	���0��5����
 
6

�%  �����	�+�����	��#����"��$	��	������-#�����+�"��$	��	��

(% �	�+��"��$	��	��-���"��$	������-��H�������H������6��.��������.�'��!�����(#	

	����

"% �	"��(	��	�+���-�"�����#�#�+�"�-����.*�

�% 7��#����'��!��	����	�"!�'!���!	�"���	������+	���6��.����������4!������

����	��-����6��.����	����-�I752�

�� *�#$	���0��7��
 
6

�% 4!�����	���--	�	���"�����	����-���(���"���	��1�B�'��!		�"�����	��

��	����	�-�"	��1

(% 7��#������--	�	������	��-�&#����	����

"% �	�+���� !���	#������.")��������*��	��'��!�-�##�'��+��	"�-�"������


 !���	#���


�% �	������+	��H�<��H� �

�% *	�����!	���"���#	�

 !���	#���


�% �	������+	��H����H� �

�% *	����0�����

�� �	�+�����#�+������������#�"�����##	��-���-�##�'��+��	"�-�"������
 
!

�% /��"	�$����(#	����+	��H�:��H� �

�% *	����������������	��(	�'		��6��H����H� �

�% =	�7����	��!	���"���#	�'��!�	����$��������"���J9H� �

6% /����������#�(����:�K�

�% .��	�����(#	������

@@@@@@@@@@@@@@@@@@@@@


	SLR-VB-127.pdf
	SLR-VB-127(Set-P).pdf
	SLR-VB-127(Set-Q).pdf
	SLR-VB-127(Set-R).pdf
	SLR-VB-127(Set-S).pdf

	SLR-VB-128.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-129.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-130.pdf
	SLR-VB-130 Set P.pdf
	SLR-VB-130 Set Q.pdf
	SLR-VB-130 Set R.pdf
	SLR-VB-130 Set S.pdf

	SLR-VB-131.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-132.pdf
	SLR-VB-132 (Set-P).pdf
	SLR-VB-132 (Set-Q).pdf
	SLR-VB-132 (Set-R).pdf
	SLR-VB-132 (Set-S).pdf

	SLR-VB-133.pdf
	SLR-VB-133(P).pdf
	SLR-VB-133(Q).pdf
	SLR-VB-133(R).pdf
	SLR-VB-133(S).pdf

	SLR-VB-134.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-135.pdf
	SLR-VB-135 (Set P).pdf
	SLR-VB-135 (Set Q).pdf
	SLR-VB-135 (Set R).pdf
	SLR-VB-135 (Set S).pdf

	SLR-VB-136.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-137.pdf
	SLR VB 137 P.pdf
	SLR VB 137 Q.pdf
	SLR VB 137 R.pdf
	SLR VB 137 S.pdf

	SLR-VB-138.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-139.pdf
	SLR-VB-139.pdf
	SLR-VB-139 (Q Set).pdf
	SLR-VB-139 (R Set).pdf
	SLR-VB-139 (S Set).pdf

	SLR-VB-140.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-141.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-143.pdf
	SLR VB 143  P.pdf
	SLR VB 143 Q.pdf
	SLR VB 143 R.pdf
	SLR VB 143 S.pdf

	SLR-VB-144.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-145.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-146.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-147.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-148(a).pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-148(b).pdf
	SLR-VB-148(C).pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-148d.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-149.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-150.pdf
	SLR-VB-150(P).pdf
	SLR-VB-150(Q).pdf
	SLR-VB-150(R).pdf
	SLR-VB-150(S).pdf

	SLR-VB-151.pdf
	SLR VB 151 - P.pdf
	SLR VB 151 - Q.pdf
	SLR VB 151 - R.pdf
	SLR VB 151 - S.pdf

	SLR-VB-152.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-154.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-155.pdf
	SLR-VB-155 Set P.pdf
	SLR-VB-155 Set Q.pdf
	SLR-VB-155 Set R.pdf
	SLR-VB-155 Set S.pdf

	SLR-VB-156.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-157.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-158.pdf
	(P Set) SLR-VB-158.pdf
	(Q Set) SLR-VB-158.pdf
	(R Set) SLR-VB-158.pdf
	(S Set) SLR-VB-158.pdf

	SLR-VB-159.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-161.pdf
	SLR VB 161 (P).pdf
	SLR VB 161 (Q).pdf
	SLR VB 161 (R).pdf
	SLR VB 161 (S).pdf


