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Seat
No. Set P

F.E. (Part – I) (New-CBCS) Examination, 2016
ENGINEERING MATHEMATICS – I

Day and Date : Saturday, 10-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

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

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

1. Choose the correct answer : 14
1) If y = sin2x then yn = ___________

a) ( )2nx2cos2 1n π+⋅− − b) ( )2nx2cos2 1n π−⋅−

c) ( )2nx2sin2 1n π+⋅− d) ( )2nx2sin2 1n π−+

2) If 
i22

1
iba

+
=+  then a2 + b2 = ___________

a) 8 b)
8
1

c) 4 d)
4
1

3) The principal value of log (i) = ___________

a) 0 b) i π c) 2π i d) i 2
π

4) If 3)3x(

1
y

+
=  then yn = ___________

a) 2n

n

)3x(

)!2n()1(
++

+⋅−
b) 3n

n

)3x(

)!1n()1(
++
+⋅−

c) 3n

1n

)3x(

)!1n()1(
+

−

+
+⋅−

d)
n

1n

n

3
)3x(

!n)1( ⋅
+

⋅−
+

5) The first three terms in expansion of ex . tanx are ___________

a)
3
x

2
x

x
32

++ b) 5
3

x
5
2

3
x

x ++ c) 32 x
6
5

xx ++ d)
6
x

3
x

x
53

++

P.T.O.
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6) Cosh (x + iy) = ___________
a) ysinhxsinhiycoshxcosh ⋅+⋅ b) ysinhxsinhiycoshxcosh ⋅−⋅
c) ysinxsinhiycoshxcosh ⋅−⋅ d) ysinxsinhiycosxcosh ⋅+⋅

7) The value of 30x x

xsinx
lim

−
→

 is ___________

a)
6
1

b)
6
1− c) 0 d)

3
1

8) If the characteristic equation of a matrix A is 0122 =+λ−λ  then

a) A–1 = A – 2I  b) A–1 = 2I – A
c) A–1 = A2 – 2A d) A–1 does not exist

9) The rank of the matrix 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

333

111

222

 is

a) 1 b) 2 c) 3 d) 0
10) Let A be 3 × 3 matrix of rank 3 then the solution of A X  = 0 is

a) No solution b) One independent parameter
c) Three independent parameter d) A trivial solution

11) If z = log (x tan–1 y) then 
yx

z2

∂∂
∂

 = ___________

a) 2y1

x

+ b)
x
1

c) )y1(x

1
2+ d) 0

12) If 
yx

yx
u

33

+
+

=  then y
u

y
x
u

x
∂
∂+

∂
∂

 = ___________

a)
2
u3

b)
2
u

c) 0 d) 2u

13) If u = x – y, v = xy, then )y,x(
)v,u(

∂
∂

 = ___________

a) x – y b) y – x c) 0 d) x + y
14) The percentage error in the area of a rectangle when an error of 1% is made

in measuring its length and breadth is equal to ___________
a) 1% b) 3% c) 2% d) 0%

______________
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Seat
No.

 F.E. (Part – I) (New-CBCS) Examination, 2016
ENGINEERING MATHEMATICS – I

Day and Date : Saturday, 10-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.

SECTION – I

2. Attempt any three of the following :

a) Find nth derivative of 
2xx2x

1x4x
23

2

−−+
++

. 3

b) If y = sin2x . cos3x then find yn. 3

c) Prove that ......
3
x2

x1xsec
4

22 +++= 3

d) Expand f (x) = x5 – x4 + x3 – x2 + x – 1 in powers of (x – 1) and hence
find F (0.99). 3

e) Simplify 
3

4
3

4

2

1
i

2

1

2

1
i

2

1
⎟
⎠
⎞⎜

⎝
⎛ −+⎟

⎠
⎞⎜

⎝
⎛ + . 3

3. Attempt any three of the following :

a) Evaluate ⎟
⎠
⎞⎜

⎝
⎛ ππ+

→ 2
x

tan)xsec1(lim
1x

. 3

b) Evaluate )x1(log
1

2

1x
)x1(lim −

→
− . 3

c) Solve x5 + 1 = 0. 3
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d) Show that continued product of all values of 
4

3

2
3

i
2
1

⎟⎟⎠

⎞
⎜⎜⎝

⎛
− is 1. 3

e) If )sini(cosP)i(sin α+α=φ+θ  then prove that )2cos2(cosh
2
1

P2 θ−φ= . 3

4. Attempt any two of the following :

a) If 
m

22 axxy ⎟⎠
⎞⎜⎝

⎛ ++=  then prove that

(x2 + a2) yn+2 + (2n + 1) xyn+1 + (n2 – m2) yn = 0 and hence prove that

a2 . yn+2(0) = (m2 – n2)yn(0). 5

b) Expand ⎟
⎟

⎠

⎞
⎜
⎜

⎝

⎛ −+−

x
1x1

tan
2

1  in powers of x. 5

c) If cos (x + iy) = α+α sinicos  then prove that : 5

i) ⎥
⎦

⎤
⎢
⎣

⎡
α+
α−=

)x(sin
)x(sin

log
2
1

y

ii) cos2x + cosh2y = 2.

SECTION – II

5. Solve any three : 9

a) Reduce the matrix A to its normal form when 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−−
=

4318

2230

6318

A  hence

find the rank of A.

b) Test for consistency and solve the following systems of equations
2x – y + 3z = 8,  –x + 2y + z = 4, 3x + y – 4z = 0.

c) If u = ex (x cosy – y siny) prove that 0
y

u

x

u
2

2

2

2

=
∂
∂+

∂
∂

.
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d) If z = f (u, v), u = log (x2 + y2), v = 
x
y

 show that v
z

)v1(
x
z

y
y
z

x 2

∂
∂+=

∂
∂−

∂
∂

.

e) Find the maximum value of f = x2 y3 z4, subject to the condition
x + y + z = 5.

6. Solve any three : 9

a) If u = x2 + y2 + z2, x = et, y = et sint, z = et cost find 
dt
du

 in terms of t.

b) If u = x2 – y2, v = 2xy where x = r cosθ , y = r sinθ  find 
),r(
)v,u(

θ∂
∂

.

c) If f (x, y, z) = x3 y2 z4 find approximate value of f when
x = 1.99, y = 3.01, z = 0.99.

d) Find the eigen values and eigen vector corresponding to largest eigen value

of the matrix 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

−
=

342

476

268

A .

e) If 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

113

151

311

A , find eigen values of A and A2.

7. Solve any two : 10

a) If 
⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡

+

+= −

6
1

6
1

4
1

4
1

1

yx

yx
Sinu , find the value of 2

2
2

2

2

2
2

y

u
y

yx
u

xy2
x

u
x

∂
∂+

∂∂
∂+

∂
∂

.

b) Examine whether the following vectors are linearly independent or dependent.
If dependent find the relation between them [1, 0, 2, 1], [3, 1, 2, 1], [4, 6, 2, 4],
[–6, 0, –3, 0].

c) Find the extreme values of sinx + siny + sin (x + y).

_____________________
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No. Set Q

F.E. (Part – I) (New-CBCS) Examination, 2016
ENGINEERING MATHEMATICS – I

Day and Date : Saturday, 10-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

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

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

1. Choose the correct answer : 14

1) If the characteristic equation of a matrix A is 0122 =+λ−λ  then

a) A–1 = A – 2I  b) A–1 = 2I – A
c) A–1 = A2 – 2A d) A–1 does not exist

2) The rank of the matrix 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

333

111

222

 is

a) 1 b) 2 c) 3 d) 0
3) Let A be 3 × 3 matrix of rank 3 then the solution of A X  = 0 is

a) No solution b) One independent parameter
c) Three independent parameter d) A trivial solution

4) If z = log (x tan–1 y) then 
yx

z2

∂∂
∂

 = ___________

a) 2y1

x

+ b)
x
1

c) )y1(x

1
2+ d) 0

5) If 
yx

yx
u

33

+
+

=  then y
u

y
x
u

x
∂
∂+

∂
∂

 = ___________

a)
2
u3

b)
2
u

c) 0 d) 2u
P.T.O.
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6) If u = x – y, v = xy, then )y,x(
)v,u(

∂
∂

 = ___________

a) x – y b) y – x c) 0 d) x + y
7) The percentage error in the area of a rectangle when an error of 1% is made

in measuring its length and breadth is equal to ___________
a) 1% b) 3% c) 2% d) 0%

8) If y = sin2x then yn = ___________

a) ( )2nx2cos2 1n π+⋅− − b) ( )2nx2cos2 1n π−⋅−

c) ( )2nx2sin2 1n π+⋅− d) ( )2nx2sin2 1n π−+

9) If 
i22

1
iba

+
=+  then a2 + b2 = ___________

a) 8 b)
8
1

c) 4 d)
4
1

10) The principal value of log (i) = ___________

a) 0 b) i π c) 2π i d) i 2
π

11) If 3)3x(

1
y

+
=  then yn = ___________

a) 2n

n

)3x(

)!2n()1(
++

+⋅−
b) 3n

n

)3x(

)!1n()1(
++
+⋅−

c) 3n

1n

)3x(

)!1n()1(
+

−

+
+⋅−

d)
n

1n

n

3
)3x(

!n)1( ⋅
+

⋅−
+

12) The first three terms in expansion of ex . tanx are ___________

a)
3
x

2
x

x
32

++ b) 5
3

x
5
2

3
x

x ++ c) 32 x
6
5

xx ++ d)
6
x

3
x

x
53

++

13) Cosh (x + iy) = ___________
a) ysinhxsinhiycoshxcosh ⋅+⋅ b) ysinhxsinhiycoshxcosh ⋅−⋅
c) ysinxsinhiycoshxcosh ⋅−⋅ d) ysinxsinhiycosxcosh ⋅+⋅

14) The value of 30x x

xsinx
lim

−
→

 is ___________

a)
6
1

b)
6
1− c) 0 d)

3
1

______________
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Seat
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 F.E. (Part – I) (New-CBCS) Examination, 2016
ENGINEERING MATHEMATICS – I

Day and Date : Saturday, 10-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.

SECTION – I

2. Attempt any three of the following :

a) Find nth derivative of 
2xx2x

1x4x
23

2

−−+
++

. 3

b) If y = sin2x . cos3x then find yn. 3

c) Prove that ......
3
x2

x1xsec
4

22 +++= 3

d) Expand f (x) = x5 – x4 + x3 – x2 + x – 1 in powers of (x – 1) and hence
find F (0.99). 3

e) Simplify 
3

4
3

4

2

1
i

2

1

2

1
i

2

1
⎟
⎠
⎞⎜

⎝
⎛ −+⎟

⎠
⎞⎜

⎝
⎛ + . 3

3. Attempt any three of the following :

a) Evaluate ⎟
⎠
⎞⎜

⎝
⎛ ππ+

→ 2
x

tan)xsec1(lim
1x

. 3

b) Evaluate )x1(log
1

2

1x
)x1(lim −

→
− . 3

c) Solve x5 + 1 = 0. 3
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d) Show that continued product of all values of 
4

3

2
3

i
2
1

⎟⎟⎠

⎞
⎜⎜⎝

⎛
− is 1. 3

e) If )sini(cosP)i(sin α+α=φ+θ  then prove that )2cos2(cosh
2
1

P2 θ−φ= . 3

4. Attempt any two of the following :

a) If 
m

22 axxy ⎟⎠
⎞⎜⎝

⎛ ++=  then prove that

(x2 + a2) yn+2 + (2n + 1) xyn+1 + (n2 – m2) yn = 0 and hence prove that

a2 . yn+2(0) = (m2 – n2)yn(0). 5

b) Expand ⎟
⎟

⎠

⎞
⎜
⎜

⎝

⎛ −+−

x
1x1

tan
2

1  in powers of x. 5

c) If cos (x + iy) = α+α sinicos  then prove that : 5

i) ⎥
⎦

⎤
⎢
⎣

⎡
α+
α−=

)x(sin
)x(sin

log
2
1

y

ii) cos2x + cosh2y = 2.

SECTION – II

5. Solve any three : 9

a) Reduce the matrix A to its normal form when 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−−
=

4318

2230

6318

A  hence

find the rank of A.

b) Test for consistency and solve the following systems of equations
2x – y + 3z = 8,  –x + 2y + z = 4, 3x + y – 4z = 0.

c) If u = ex (x cosy – y siny) prove that 0
y

u

x

u
2

2

2

2

=
∂
∂+

∂
∂

.
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d) If z = f (u, v), u = log (x2 + y2), v = 
x
y

 show that v
z

)v1(
x
z

y
y
z

x 2

∂
∂+=

∂
∂−

∂
∂

.

e) Find the maximum value of f = x2 y3 z4, subject to the condition
x + y + z = 5.

6. Solve any three : 9

a) If u = x2 + y2 + z2, x = et, y = et sint, z = et cost find 
dt
du

 in terms of t.

b) If u = x2 – y2, v = 2xy where x = r cosθ , y = r sinθ  find 
),r(
)v,u(

θ∂
∂

.

c) If f (x, y, z) = x3 y2 z4 find approximate value of f when
x = 1.99, y = 3.01, z = 0.99.

d) Find the eigen values and eigen vector corresponding to largest eigen value

of the matrix 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

−
=

342

476

268

A .

e) If 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

113

151

311

A , find eigen values of A and A2.

7. Solve any two : 10

a) If 
⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡

+

+= −

6
1

6
1

4
1

4
1

1

yx

yx
Sinu , find the value of 2

2
2

2

2

2
2

y

u
y

yx
u

xy2
x

u
x

∂
∂+

∂∂
∂+

∂
∂

.

b) Examine whether the following vectors are linearly independent or dependent.
If dependent find the relation between them [1, 0, 2, 1], [3, 1, 2, 1], [4, 6, 2, 4],
[–6, 0, –3, 0].

c) Find the extreme values of sinx + siny + sin (x + y).

_____________________
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F.E. (Part – I) (New-CBCS) Examination, 2016
ENGINEERING MATHEMATICS – I

Day and Date : Saturday, 10-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

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

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

1. Choose the correct answer : 14
1) The first three terms in expansion of ex . tanx are ___________

a)
3
x

2
x

x
32

++ b) 5
3

x
5
2

3
x

x ++ c) 32 x
6
5

xx ++ d)
6
x

3
x

x
53

++

2) Cosh (x + iy) = ___________
a) ysinhxsinhiycoshxcosh ⋅+⋅ b) ysinhxsinhiycoshxcosh ⋅−⋅
c) ysinxsinhiycoshxcosh ⋅−⋅ d) ysinxsinhiycosxcosh ⋅+⋅

3) The value of 30x x

xsinx
lim

−
→

 is ___________

a)
6
1

b)
6
1− c) 0 d)

3
1

4) If the characteristic equation of a matrix A is 0122 =+λ−λ  then

a) A–1 = A – 2I  b) A–1 = 2I – A
c) A–1 = A2 – 2A d) A–1 does not exist

5) The rank of the matrix 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

333

111

222

 is

a) 1 b) 2 c) 3 d) 0

P.T.O.
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6) Let A be 3 × 3 matrix of rank 3 then the solution of A X  = 0 is
a) No solution b) One independent parameter
c) Three independent parameter d) A trivial solution

7) If z = log (x tan–1 y) then 
yx

z2

∂∂
∂

 = ___________

a) 2y1

x

+ b)
x
1

c) )y1(x

1
2+ d) 0

8) If 
yx

yx
u

33

+
+

=  then y
u

y
x
u

x
∂
∂+

∂
∂

 = ___________

a)
2
u3

b)
2
u

c) 0 d) 2u

9) If u = x – y, v = xy, then )y,x(
)v,u(

∂
∂

 = ___________

a) x – y b) y – x c) 0 d) x + y
10) The percentage error in the area of a rectangle when an error of 1% is made

in measuring its length and breadth is equal to ___________
a) 1% b) 3% c) 2% d) 0%

11) If y = sin2x then yn = ___________

a) ( )2nx2cos2 1n π+⋅− − b) ( )2nx2cos2 1n π−⋅−

c) ( )2nx2sin2 1n π+⋅− d) ( )2nx2sin2 1n π−+

12) If 
i22

1
iba

+
=+  then a2 + b2 = ___________

a) 8 b)
8
1

c) 4 d)
4
1

13) The principal value of log (i) = ___________

a) 0 b) i π c) 2π i d) i 2
π

14) If 3)3x(

1
y

+
=  then yn = ___________

a) 2n

n

)3x(

)!2n()1(
++

+⋅−
b) 3n

n

)3x(

)!1n()1(
++
+⋅−

c) 3n

1n

)3x(

)!1n()1(
+

−

+
+⋅−

d)
n

1n

n

3
)3x(

!n)1( ⋅
+

⋅−
+

______________
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Seat
No.

 F.E. (Part – I) (New-CBCS) Examination, 2016
ENGINEERING MATHEMATICS – I

Day and Date : Saturday, 10-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.

SECTION – I

2. Attempt any three of the following :

a) Find nth derivative of 
2xx2x

1x4x
23

2

−−+
++

. 3

b) If y = sin2x . cos3x then find yn. 3

c) Prove that ......
3
x2

x1xsec
4

22 +++= 3

d) Expand f (x) = x5 – x4 + x3 – x2 + x – 1 in powers of (x – 1) and hence
find F (0.99). 3

e) Simplify 
3

4
3

4

2

1
i

2

1

2

1
i

2

1
⎟
⎠
⎞⎜

⎝
⎛ −+⎟

⎠
⎞⎜

⎝
⎛ + . 3

3. Attempt any three of the following :

a) Evaluate ⎟
⎠
⎞⎜

⎝
⎛ ππ+

→ 2
x

tan)xsec1(lim
1x

. 3

b) Evaluate )x1(log
1

2

1x
)x1(lim −

→
− . 3

c) Solve x5 + 1 = 0. 3
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d) Show that continued product of all values of 
4

3

2
3

i
2
1

⎟⎟⎠

⎞
⎜⎜⎝

⎛
− is 1. 3

e) If )sini(cosP)i(sin α+α=φ+θ  then prove that )2cos2(cosh
2
1

P2 θ−φ= . 3

4. Attempt any two of the following :

a) If 
m

22 axxy ⎟⎠
⎞⎜⎝

⎛ ++=  then prove that

(x2 + a2) yn+2 + (2n + 1) xyn+1 + (n2 – m2) yn = 0 and hence prove that

a2 . yn+2(0) = (m2 – n2)yn(0). 5

b) Expand ⎟
⎟

⎠

⎞
⎜
⎜

⎝

⎛ −+−

x
1x1

tan
2

1  in powers of x. 5

c) If cos (x + iy) = α+α sinicos  then prove that : 5

i) ⎥
⎦

⎤
⎢
⎣

⎡
α+
α−=

)x(sin
)x(sin

log
2
1

y

ii) cos2x + cosh2y = 2.

SECTION – II

5. Solve any three : 9

a) Reduce the matrix A to its normal form when 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−−
=

4318

2230

6318

A  hence

find the rank of A.

b) Test for consistency and solve the following systems of equations
2x – y + 3z = 8,  –x + 2y + z = 4, 3x + y – 4z = 0.

c) If u = ex (x cosy – y siny) prove that 0
y

u

x

u
2

2

2

2

=
∂
∂+

∂
∂

.
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d) If z = f (u, v), u = log (x2 + y2), v = 
x
y

 show that v
z

)v1(
x
z

y
y
z

x 2

∂
∂+=

∂
∂−

∂
∂

.

e) Find the maximum value of f = x2 y3 z4, subject to the condition
x + y + z = 5.

6. Solve any three : 9

a) If u = x2 + y2 + z2, x = et, y = et sint, z = et cost find 
dt
du

 in terms of t.

b) If u = x2 – y2, v = 2xy where x = r cosθ , y = r sinθ  find 
),r(
)v,u(

θ∂
∂

.

c) If f (x, y, z) = x3 y2 z4 find approximate value of f when
x = 1.99, y = 3.01, z = 0.99.

d) Find the eigen values and eigen vector corresponding to largest eigen value

of the matrix 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

−
=

342

476

268

A .

e) If 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

113

151

311

A , find eigen values of A and A2.

7. Solve any two : 10

a) If 
⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡

+

+= −

6
1

6
1

4
1

4
1

1

yx

yx
Sinu , find the value of 2

2
2

2

2

2
2

y

u
y

yx
u

xy2
x

u
x

∂
∂+

∂∂
∂+

∂
∂

.

b) Examine whether the following vectors are linearly independent or dependent.
If dependent find the relation between them [1, 0, 2, 1], [3, 1, 2, 1], [4, 6, 2, 4],
[–6, 0, –3, 0].

c) Find the extreme values of sinx + siny + sin (x + y).

_____________________
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Seat
No. Set S

F.E. (Part – I) (New-CBCS) Examination, 2016
ENGINEERING MATHEMATICS – I

Day and Date : Saturday, 10-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

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

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

1. Choose the correct answer : 14
1) Let A be 3 × 3 matrix of rank 3 then the solution of A X  = 0 is

a) No solution b) One independent parameter
c) Three independent parameter d) A trivial solution

2) If z = log (x tan–1 y) then 
yx

z2

∂∂
∂

 = ___________

a) 2y1

x

+ b)
x
1

c) )y1(x

1
2+ d) 0

3) If 
yx

yx
u

33

+
+

=  then y
u

y
x
u

x
∂
∂+

∂
∂

 = ___________

a)
2
u3

b)
2
u

c) 0 d) 2u

4) If u = x – y, v = xy, then )y,x(
)v,u(

∂
∂

 = ___________

a) x – y b) y – x c) 0 d) x + y
5) The percentage error in the area of a rectangle when an error of 1% is made

in measuring its length and breadth is equal to ___________
a) 1% b) 3% c) 2% d) 0%

P.T.O.
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6) If y = sin2x then yn = ___________

a) ( )2nx2cos2 1n π+⋅− − b) ( )2nx2cos2 1n π−⋅−

c) ( )2nx2sin2 1n π+⋅− d) ( )2nx2sin2 1n π−+

7) If 
i22

1
iba

+
=+  then a2 + b2 = ___________

a) 8 b)
8
1

c) 4 d)
4
1

8) The principal value of log (i) = ___________

a) 0 b) i π c) 2π i d) i 2
π

9) If 3)3x(

1
y

+
=  then yn = ___________

a) 2n

n

)3x(

)!2n()1(
++

+⋅−
b) 3n

n

)3x(

)!1n()1(
++
+⋅−

c) 3n

1n

)3x(

)!1n()1(
+

−

+
+⋅−

d)
n

1n

n

3
)3x(

!n)1( ⋅
+

⋅−
+

10) The first three terms in expansion of ex . tanx are ___________

a)
3
x

2
x

x
32

++ b) 5
3

x
5
2

3
x

x ++ c) 32 x
6
5

xx ++ d)
6
x

3
x

x
53

++

11) Cosh (x + iy) = ___________
a) ysinhxsinhiycoshxcosh ⋅+⋅ b) ysinhxsinhiycoshxcosh ⋅−⋅
c) ysinxsinhiycoshxcosh ⋅−⋅ d) ysinxsinhiycosxcosh ⋅+⋅

12) The value of 30x x

xsinx
lim

−
→

 is ___________

a)
6
1

b)
6
1− c) 0 d)

3
1

13) If the characteristic equation of a matrix A is 0122 =+λ−λ  then

a) A–1 = A – 2I  b) A–1 = 2I – A
c) A–1 = A2 – 2A d) A–1 does not exist

14) The rank of the matrix 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

333

111

222

 is

a) 1 b) 2 c) 3 d) 0
______________
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Seat
No.

 F.E. (Part – I) (New-CBCS) Examination, 2016
ENGINEERING MATHEMATICS – I

Day and Date : Saturday, 10-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.

SECTION – I

2. Attempt any three of the following :

a) Find nth derivative of 
2xx2x

1x4x
23

2

−−+
++

. 3

b) If y = sin2x . cos3x then find yn. 3

c) Prove that ......
3
x2

x1xsec
4

22 +++= 3

d) Expand f (x) = x5 – x4 + x3 – x2 + x – 1 in powers of (x – 1) and hence
find F (0.99). 3

e) Simplify 
3

4
3

4

2

1
i

2

1

2

1
i

2

1
⎟
⎠
⎞⎜

⎝
⎛ −+⎟

⎠
⎞⎜

⎝
⎛ + . 3

3. Attempt any three of the following :

a) Evaluate ⎟
⎠
⎞⎜

⎝
⎛ ππ+

→ 2
x

tan)xsec1(lim
1x

. 3

b) Evaluate )x1(log
1

2

1x
)x1(lim −

→
− . 3

c) Solve x5 + 1 = 0. 3
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d) Show that continued product of all values of 
4

3

2
3

i
2
1

⎟⎟⎠

⎞
⎜⎜⎝

⎛
− is 1. 3

e) If )sini(cosP)i(sin α+α=φ+θ  then prove that )2cos2(cosh
2
1

P2 θ−φ= . 3

4. Attempt any two of the following :

a) If 
m

22 axxy ⎟⎠
⎞⎜⎝

⎛ ++=  then prove that

(x2 + a2) yn+2 + (2n + 1) xyn+1 + (n2 – m2) yn = 0 and hence prove that

a2 . yn+2(0) = (m2 – n2)yn(0). 5

b) Expand ⎟
⎟

⎠

⎞
⎜
⎜

⎝

⎛ −+−

x
1x1

tan
2

1  in powers of x. 5

c) If cos (x + iy) = α+α sinicos  then prove that : 5

i) ⎥
⎦

⎤
⎢
⎣

⎡
α+
α−=

)x(sin
)x(sin

log
2
1

y

ii) cos2x + cosh2y = 2.

SECTION – II

5. Solve any three : 9

a) Reduce the matrix A to its normal form when 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−−
=

4318

2230

6318

A  hence

find the rank of A.

b) Test for consistency and solve the following systems of equations
2x – y + 3z = 8,  –x + 2y + z = 4, 3x + y – 4z = 0.

c) If u = ex (x cosy – y siny) prove that 0
y

u

x

u
2

2

2

2

=
∂
∂+

∂
∂

.
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d) If z = f (u, v), u = log (x2 + y2), v = 
x
y

 show that v
z

)v1(
x
z

y
y
z

x 2

∂
∂+=

∂
∂−

∂
∂

.

e) Find the maximum value of f = x2 y3 z4, subject to the condition
x + y + z = 5.

6. Solve any three : 9

a) If u = x2 + y2 + z2, x = et, y = et sint, z = et cost find 
dt
du

 in terms of t.

b) If u = x2 – y2, v = 2xy where x = r cosθ , y = r sinθ  find 
),r(
)v,u(

θ∂
∂

.

c) If f (x, y, z) = x3 y2 z4 find approximate value of f when
x = 1.99, y = 3.01, z = 0.99.

d) Find the eigen values and eigen vector corresponding to largest eigen value

of the matrix 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

−
=

342

476

268

A .

e) If 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

113

151

311

A , find eigen values of A and A2.

7. Solve any two : 10

a) If 
⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡

+

+= −

6
1

6
1

4
1

4
1

1

yx

yx
Sinu , find the value of 2

2
2

2

2

2
2

y

u
y

yx
u

xy2
x

u
x

∂
∂+

∂∂
∂+

∂
∂

.

b) Examine whether the following vectors are linearly independent or dependent.
If dependent find the relation between them [1, 0, 2, 1], [3, 1, 2, 1], [4, 6, 2, 4],
[–6, 0, –3, 0].

c) Find the extreme values of sinx + siny + sin (x + y).

_____________________
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Seat
No.

 F.E. (Part – I) (New – CBCS) Examination, 2016
APPLIED MECHANICS

Day and Date : Wednesday, 14-12-2016 Total 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.

3) Use of non-programmable scientific calculators is allowed.
4) Figures to the right indicate full marks.

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

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

1) The process of finding out the resultant of a force system is called
a) Composition of forces b) Resolution of forces
c) Idealization of forces d) None of these

2) When a force is resolved in two mutually perpendicular components, they
are ?
a) Orthogonal components b) Rectangular components
c) Reciprocal components d) None of these

3) The angle of inclination of the plane at which the body resting on plane begins
to move down the plane is called
a) Angle of friction b) Angle of projection
c) Angle of repose d) None of these

4) A beam, 10 m long, carries uniformly distributed load of 8 KN/m and supported
at its two ends. What is the reaction at each support ?
a) 8 KN b) 80 KN c) 40 KN d) 4 KN

5) The M.I. of a rectangular section of base (b) and height (h) about an axis
passing through its base is given by
a) bh3/12 b) bh3/24 c) bh3/36 d) bh3/3

6) The moment of a force about any point is geometrically equal to _________
the area of the triangle, whose base is line representing the force and vertex
is the point about which the moment is taken.
a) Half b) Same c) Twice d) None of above

P.T.O.
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7) A framed structure is imperfect, if the number of members are ______
(2 j – 3), where ‘j’ is number of joints of a frame.
a) Equal to b) Less than
c) Greater than d) Either b or c

8) The position of a particle which moves along a straight line by the relation
x = t3 – 6t2 – 15t + 40. Find the time at which velocity is zero ?
a) 0 b) 5 sec c) 10 sec d) 15 sec

9) A particle is dropped from a height h above the ground. Assuming negligible
air resistance, the velocity with which it will strikes the ground is

a) 2gh b) gh2 c) 2gh2 d) gh2

10) A stone just released from the window of a train moving along a horizontal
straight track. The stone will hit the ground following
a) Straight line b) Parabolic path
c) Hyperbolic path d) Circular path

11) The law of motion involved in the recoil of gun is
a) Newton’s first law of motion b) Newton’s second law of motion
c) Newton’s third law of motion d) None of these

12) When a elevator of weight W moving upward with uniform acceleration, then
the tension in the cable supported the lift is
a) T = m(g + a) b) T = m(g – a)
c) T = mg d) None of the above

13) During elastic impact, the relative velocity of two bodies after impacts is
__________ the relative velocity of the two bodies before impact.
a) Equal to b) Equal and opposite to
c) Less than d) Greater than

14) The work done on a body is zero when, ___________
a) There is no displacement of the body
b) Resultant of forces acting on it is zero
c) The displacement is perpendicular to the direction of force
d) All of above

______________
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Seat
No.

  F.E. (Part – I) (New – CBCS) Examination, 2016
APPLIED MECHANICS

Day and Date : Wednesday, 14-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Use of non-programmable scientific calculators is allowed.
2) Figures to the right indicate full marks.

SECTION – I

2. Solve any four : (4×3=12)
a) State the laws of friction. 3
b) Explain various types of supports for beams. 3
c) State the assumptions made in the analysis of perfect frame. 3
d) State and prove ‘Law of Parallelogram of forces’, for calculating the resultant

force. 3
e) Forces acting along sides and at apices of an equilateral triangle of side 5 m

are as shown in figure (1). A clockwise moment of 150 N-m acts about point C.
Determine only the magnitude of the resultant of the force system. 3

Fig. (1)
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f) Find the reaction at support B only, for the beam, loaded as shown in figure (2). 3

Fig. (2)

g) Locate centroid of the shaded area of a plane lamina, as shown in figure (3). 3

Fig. (3)

SLR-EP – 2 -4- ��������
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3. Solve any two questions of the following : (8×2=16)

a) Two cylinders of 200 mm diameter each and weight 100 N each, rest in a
horizontal channel having vertical walls. The distance between the walls is
360 mm. Find the reactions at the points of contact A, B, C and D as shown in
Figure 4. Assume all surfaces to be smooth. 8

Fig. (4)

b) Determine the forces in members AB, BC, BD, BE, DE of the truss as shown
in Fig. (5). 8

Fig. (5)

�������� -5- SLR-EP – 2
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c) Locate the centroid of shaded area shown in figure (6). Determine the M.I. of
the shaded area about the centroidal X-X axis only. Also find M.I. of the
shaded area about the base A-B. All dimensions are in ‘mm’. 8

Fig. (6)

SECTION – II

4. Solve any four of the following : (4×3=12)

a) A particle, starting from rest moves in a straight line, whose equation of
motion is given by s = t3 – 2t2 + 3. Find the velocity and acceleration of the
particle after 5 seconds. 3

b) Derive x-t, v-t and a-t relationships for uniformly accelerated motion. 3

c) A car of 2 ton mass moving at speed 54 kmph is to be brought to halt in a
distance of 40 m. What should be the braking force applied assuming it to be
uniform ? 3

d) What do you understand by ‘Super-elevation’ ? Discuss necessity of providing
super elevation on railways. 3

SLR-EP – 2 -6- ��������
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e) A flywheel of mass 8 tonnes starts from rest and gets up a speed of 180 rpm
in 3 minutes. Find the average torque exerted on it, if the radius of gyration of
the flywheel is 60 cm. 3

f) State and prove the ‘Work Energy Principle’. 3

5. Solve any two of the following : (8×2=16)

a) A ball is thrown from top of a building of 20 m height with a velocity of 30 m/sec
at an upward angle 45 degrees to the horizontal. Determine the velocity of
ball at t = 2 seconds. How high the ball will rise above the ground ? Determine
the horizontal distance it will travel before striking the ground. Also, determine
the velocity and direction of ball at the instant of striking the ground. 8

b) Two rough planes inclined at 30° and 15° to the horizontal and of the same
height, are placed back to back. Two bodies of masses 15 kg and 5 kg are
placed on the faces and connected by a string over top of planes and
frictionless pulley. Assuming coefficient of friction to be 0.3, find the resulting
acceleration of the system (Refer Fig. 7). 8

Fig. (7) with question 5(b)

c) A truck of mass 6 ton moving at 60 kmph collides with a car of 2 ton mass
moving at 45 kmph in the same direction as that of truck. If after the collision,
they join and move together as one body, determine their common velocity.
Determine the loss in kinetic energy, considering the two vehicles to be single
system. 8

_____________________
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Seat
No.

 F.E. (Part – I) (New – CBCS) Examination, 2016
APPLIED MECHANICS

Day and Date : Wednesday, 14-12-2016 Total 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.

3) Use of non-programmable scientific calculators is allowed.
4) Figures to the right indicate full marks.

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

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

1) The position of a particle which moves along a straight line by the relation
x = t3 – 6t2 – 15t + 40. Find the time at which velocity is zero ?
a) 0 b) 5 sec c) 10 sec d) 15 sec

2) A particle is dropped from a height h above the ground. Assuming negligible
air resistance, the velocity with which it will strikes the ground is

a) 2gh b) gh2 c) 2gh2 d) gh2

3) A stone just released from the window of a train moving along a horizontal
straight track. The stone will hit the ground following
a) Straight line b) Parabolic path
c) Hyperbolic path d) Circular path

4) The law of motion involved in the recoil of gun is
a) Newton’s first law of motion b) Newton’s second law of motion
c) Newton’s third law of motion d) None of these

5) When a elevator of weight W moving upward with uniform acceleration, then
the tension in the cable supported the lift is
a) T = m(g + a) b) T = m(g – a)
c) T = mg d) None of the above

6) During elastic impact, the relative velocity of two bodies after impacts is
__________ the relative velocity of the two bodies before impact.
a) Equal to b) Equal and opposite to
c) Less than d) Greater than

P.T.O.
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7) The work done on a body is zero when, ___________
a) There is no displacement of the body
b) Resultant of forces acting on it is zero
c) The displacement is perpendicular to the direction of force
d) All of above

8) The process of finding out the resultant of a force system is called
a) Composition of forces b) Resolution of forces
c) Idealization of forces d) None of these

9) When a force is resolved in two mutually perpendicular components, they
are ?
a) Orthogonal components b) Rectangular components
c) Reciprocal components d) None of these

10) The angle of inclination of the plane at which the body resting on plane begins
to move down the plane is called
a) Angle of friction b) Angle of projection
c) Angle of repose d) None of these

11) A beam, 10 m long, carries uniformly distributed load of 8 KN/m and supported
at its two ends. What is the reaction at each support ?
a) 8 KN b) 80 KN c) 40 KN d) 4 KN

12) The M.I. of a rectangular section of base (b) and height (h) about an axis
passing through its base is given by
a) bh3/12 b) bh3/24 c) bh3/36 d) bh3/3

13) The moment of a force about any point is geometrically equal to _________
the area of the triangle, whose base is line representing the force and vertex
is the point about which the moment is taken.
a) Half b) Same c) Twice d) None of above

14) A framed structure is imperfect, if the number of members are ______
(2 j – 3), where ‘j’ is number of joints of a frame.
a) Equal to b) Less than
c) Greater than d) Either b or c

______________
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Seat
No.

  F.E. (Part – I) (New – CBCS) Examination, 2016
APPLIED MECHANICS

Day and Date : Wednesday, 14-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Use of non-programmable scientific calculators is allowed.
2) Figures to the right indicate full marks.

SECTION – I

2. Solve any four : (4×3=12)
a) State the laws of friction. 3
b) Explain various types of supports for beams. 3
c) State the assumptions made in the analysis of perfect frame. 3
d) State and prove ‘Law of Parallelogram of forces’, for calculating the resultant

force. 3
e) Forces acting along sides and at apices of an equilateral triangle of side 5 m

are as shown in figure (1). A clockwise moment of 150 N-m acts about point C.
Determine only the magnitude of the resultant of the force system. 3

Fig. (1)
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f) Find the reaction at support B only, for the beam, loaded as shown in figure (2). 3

Fig. (2)

g) Locate centroid of the shaded area of a plane lamina, as shown in figure (3). 3

Fig. (3)
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3. Solve any two questions of the following : (8×2=16)

a) Two cylinders of 200 mm diameter each and weight 100 N each, rest in a
horizontal channel having vertical walls. The distance between the walls is
360 mm. Find the reactions at the points of contact A, B, C and D as shown in
Figure 4. Assume all surfaces to be smooth. 8

Fig. (4)

b) Determine the forces in members AB, BC, BD, BE, DE of the truss as shown
in Fig. (5). 8

Fig. (5)

�������� -5- SLR-EP – 2
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c) Locate the centroid of shaded area shown in figure (6). Determine the M.I. of
the shaded area about the centroidal X-X axis only. Also find M.I. of the
shaded area about the base A-B. All dimensions are in ‘mm’. 8

Fig. (6)

SECTION – II

4. Solve any four of the following : (4×3=12)

a) A particle, starting from rest moves in a straight line, whose equation of
motion is given by s = t3 – 2t2 + 3. Find the velocity and acceleration of the
particle after 5 seconds. 3

b) Derive x-t, v-t and a-t relationships for uniformly accelerated motion. 3

c) A car of 2 ton mass moving at speed 54 kmph is to be brought to halt in a
distance of 40 m. What should be the braking force applied assuming it to be
uniform ? 3

d) What do you understand by ‘Super-elevation’ ? Discuss necessity of providing
super elevation on railways. 3

SLR-EP – 2 -6- ��������
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e) A flywheel of mass 8 tonnes starts from rest and gets up a speed of 180 rpm
in 3 minutes. Find the average torque exerted on it, if the radius of gyration of
the flywheel is 60 cm. 3

f) State and prove the ‘Work Energy Principle’. 3

5. Solve any two of the following : (8×2=16)

a) A ball is thrown from top of a building of 20 m height with a velocity of 30 m/sec
at an upward angle 45 degrees to the horizontal. Determine the velocity of
ball at t = 2 seconds. How high the ball will rise above the ground ? Determine
the horizontal distance it will travel before striking the ground. Also, determine
the velocity and direction of ball at the instant of striking the ground. 8

b) Two rough planes inclined at 30° and 15° to the horizontal and of the same
height, are placed back to back. Two bodies of masses 15 kg and 5 kg are
placed on the faces and connected by a string over top of planes and
frictionless pulley. Assuming coefficient of friction to be 0.3, find the resulting
acceleration of the system (Refer Fig. 7). 8

Fig. (7) with question 5(b)

c) A truck of mass 6 ton moving at 60 kmph collides with a car of 2 ton mass
moving at 45 kmph in the same direction as that of truck. If after the collision,
they join and move together as one body, determine their common velocity.
Determine the loss in kinetic energy, considering the two vehicles to be single
system. 8

_____________________
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Seat
No.

 F.E. (Part – I) (New – CBCS) Examination, 2016
APPLIED MECHANICS

Day and Date : Wednesday, 14-12-2016 Total 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.

3) Use of non-programmable scientific calculators is allowed.
4) Figures to the right indicate full marks.

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

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

1) The M.I. of a rectangular section of base (b) and height (h) about an axis
passing through its base is given by
a) bh3/12 b) bh3/24 c) bh3/36 d) bh3/3

2) The moment of a force about any point is geometrically equal to _________
the area of the triangle, whose base is line representing the force and vertex
is the point about which the moment is taken.
a) Half b) Same c) Twice d) None of above

3) A framed structure is imperfect, if the number of members are ______
(2 j – 3), where ‘j’ is number of joints of a frame.
a) Equal to b) Less than
c) Greater than d) Either b or c

4) The position of a particle which moves along a straight line by the relation
x = t3 – 6t2 – 15t + 40. Find the time at which velocity is zero ?
a) 0 b) 5 sec c) 10 sec d) 15 sec

5) A particle is dropped from a height h above the ground. Assuming negligible
air resistance, the velocity with which it will strikes the ground is

a) 2gh b) gh2 c) 2gh2 d) gh2

6) A stone just released from the window of a train moving along a horizontal
straight track. The stone will hit the ground following
a) Straight line b) Parabolic path
c) Hyperbolic path d) Circular path

P.T.O.
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7) The law of motion involved in the recoil of gun is
a) Newton’s first law of motion b) Newton’s second law of motion
c) Newton’s third law of motion d) None of these

8) When a elevator of weight W moving upward with uniform acceleration, then
the tension in the cable supported the lift is
a) T = m(g + a) b) T = m(g – a)
c) T = mg d) None of the above

9) During elastic impact, the relative velocity of two bodies after impacts is
__________ the relative velocity of the two bodies before impact.
a) Equal to b) Equal and opposite to
c) Less than d) Greater than

10) The work done on a body is zero when, ___________
a) There is no displacement of the body
b) Resultant of forces acting on it is zero
c) The displacement is perpendicular to the direction of force
d) All of above

11) The process of finding out the resultant of a force system is called
a) Composition of forces b) Resolution of forces
c) Idealization of forces d) None of these

12) When a force is resolved in two mutually perpendicular components, they
are ?
a) Orthogonal components b) Rectangular components
c) Reciprocal components d) None of these

13) The angle of inclination of the plane at which the body resting on plane begins
to move down the plane is called
a) Angle of friction b) Angle of projection
c) Angle of repose d) None of these

14) A beam, 10 m long, carries uniformly distributed load of 8 KN/m and supported
at its two ends. What is the reaction at each support ?
a) 8 KN b) 80 KN c) 40 KN d) 4 KN

______________
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Seat
No.

  F.E. (Part – I) (New – CBCS) Examination, 2016
APPLIED MECHANICS

Day and Date : Wednesday, 14-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Use of non-programmable scientific calculators is allowed.
2) Figures to the right indicate full marks.

SECTION – I

2. Solve any four : (4×3=12)
a) State the laws of friction. 3
b) Explain various types of supports for beams. 3
c) State the assumptions made in the analysis of perfect frame. 3
d) State and prove ‘Law of Parallelogram of forces’, for calculating the resultant

force. 3
e) Forces acting along sides and at apices of an equilateral triangle of side 5 m

are as shown in figure (1). A clockwise moment of 150 N-m acts about point C.
Determine only the magnitude of the resultant of the force system. 3

Fig. (1)
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f) Find the reaction at support B only, for the beam, loaded as shown in figure (2). 3

Fig. (2)

g) Locate centroid of the shaded area of a plane lamina, as shown in figure (3). 3

Fig. (3)
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3. Solve any two questions of the following : (8×2=16)

a) Two cylinders of 200 mm diameter each and weight 100 N each, rest in a
horizontal channel having vertical walls. The distance between the walls is
360 mm. Find the reactions at the points of contact A, B, C and D as shown in
Figure 4. Assume all surfaces to be smooth. 8

Fig. (4)

b) Determine the forces in members AB, BC, BD, BE, DE of the truss as shown
in Fig. (5). 8

Fig. (5)

�������� -5- SLR-EP – 2
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c) Locate the centroid of shaded area shown in figure (6). Determine the M.I. of
the shaded area about the centroidal X-X axis only. Also find M.I. of the
shaded area about the base A-B. All dimensions are in ‘mm’. 8

Fig. (6)

SECTION – II

4. Solve any four of the following : (4×3=12)

a) A particle, starting from rest moves in a straight line, whose equation of
motion is given by s = t3 – 2t2 + 3. Find the velocity and acceleration of the
particle after 5 seconds. 3

b) Derive x-t, v-t and a-t relationships for uniformly accelerated motion. 3

c) A car of 2 ton mass moving at speed 54 kmph is to be brought to halt in a
distance of 40 m. What should be the braking force applied assuming it to be
uniform ? 3

d) What do you understand by ‘Super-elevation’ ? Discuss necessity of providing
super elevation on railways. 3

SLR-EP – 2 -6- ��������
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e) A flywheel of mass 8 tonnes starts from rest and gets up a speed of 180 rpm
in 3 minutes. Find the average torque exerted on it, if the radius of gyration of
the flywheel is 60 cm. 3

f) State and prove the ‘Work Energy Principle’. 3

5. Solve any two of the following : (8×2=16)

a) A ball is thrown from top of a building of 20 m height with a velocity of 30 m/sec
at an upward angle 45 degrees to the horizontal. Determine the velocity of
ball at t = 2 seconds. How high the ball will rise above the ground ? Determine
the horizontal distance it will travel before striking the ground. Also, determine
the velocity and direction of ball at the instant of striking the ground. 8

b) Two rough planes inclined at 30° and 15° to the horizontal and of the same
height, are placed back to back. Two bodies of masses 15 kg and 5 kg are
placed on the faces and connected by a string over top of planes and
frictionless pulley. Assuming coefficient of friction to be 0.3, find the resulting
acceleration of the system (Refer Fig. 7). 8

Fig. (7) with question 5(b)

c) A truck of mass 6 ton moving at 60 kmph collides with a car of 2 ton mass
moving at 45 kmph in the same direction as that of truck. If after the collision,
they join and move together as one body, determine their common velocity.
Determine the loss in kinetic energy, considering the two vehicles to be single
system. 8

_____________________
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Seat
No.

 F.E. (Part – I) (New – CBCS) Examination, 2016
APPLIED MECHANICS

Day and Date : Wednesday, 14-12-2016 Total 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.

3) Use of non-programmable scientific calculators is allowed.
4) Figures to the right indicate full marks.

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

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

1) A stone just released from the window of a train moving along a horizontal
straight track. The stone will hit the ground following
a) Straight line b) Parabolic path
c) Hyperbolic path d) Circular path

2) The law of motion involved in the recoil of gun is
a) Newton’s first law of motion b) Newton’s second law of motion
c) Newton’s third law of motion d) None of these

3) When a elevator of weight W moving upward with uniform acceleration, then
the tension in the cable supported the lift is
a) T = m(g + a) b) T = m(g – a)
c) T = mg d) None of the above

4) During elastic impact, the relative velocity of two bodies after impacts is
__________ the relative velocity of the two bodies before impact.
a) Equal to b) Equal and opposite to
c) Less than d) Greater than

5) The work done on a body is zero when, ___________
a) There is no displacement of the body
b) Resultant of forces acting on it is zero
c) The displacement is perpendicular to the direction of force
d) All of above

P.T.O.
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6) The process of finding out the resultant of a force system is called
a) Composition of forces b) Resolution of forces
c) Idealization of forces d) None of these

7) When a force is resolved in two mutually perpendicular components, they
are ?
a) Orthogonal components b) Rectangular components
c) Reciprocal components d) None of these

8) The angle of inclination of the plane at which the body resting on plane begins
to move down the plane is called
a) Angle of friction b) Angle of projection
c) Angle of repose d) None of these

9) A beam, 10 m long, carries uniformly distributed load of 8 KN/m and supported
at its two ends. What is the reaction at each support ?
a) 8 KN b) 80 KN c) 40 KN d) 4 KN

10) The M.I. of a rectangular section of base (b) and height (h) about an axis
passing through its base is given by
a) bh3/12 b) bh3/24 c) bh3/36 d) bh3/3

11) The moment of a force about any point is geometrically equal to _________
the area of the triangle, whose base is line representing the force and vertex
is the point about which the moment is taken.
a) Half b) Same c) Twice d) None of above

12) A framed structure is imperfect, if the number of members are ______
(2 j – 3), where ‘j’ is number of joints of a frame.
a) Equal to b) Less than
c) Greater than d) Either b or c

13) The position of a particle which moves along a straight line by the relation
x = t3 – 6t2 – 15t + 40. Find the time at which velocity is zero ?
a) 0 b) 5 sec c) 10 sec d) 15 sec

14) A particle is dropped from a height h above the ground. Assuming negligible
air resistance, the velocity with which it will strikes the ground is

a) 2gh b) gh2 c) 2gh2 d) gh2

______________
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Seat
No.

  F.E. (Part – I) (New – CBCS) Examination, 2016
APPLIED MECHANICS

Day and Date : Wednesday, 14-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Use of non-programmable scientific calculators is allowed.
2) Figures to the right indicate full marks.

SECTION – I

2. Solve any four : (4×3=12)
a) State the laws of friction. 3
b) Explain various types of supports for beams. 3
c) State the assumptions made in the analysis of perfect frame. 3
d) State and prove ‘Law of Parallelogram of forces’, for calculating the resultant

force. 3
e) Forces acting along sides and at apices of an equilateral triangle of side 5 m

are as shown in figure (1). A clockwise moment of 150 N-m acts about point C.
Determine only the magnitude of the resultant of the force system. 3

Fig. (1)
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f) Find the reaction at support B only, for the beam, loaded as shown in figure (2). 3

Fig. (2)

g) Locate centroid of the shaded area of a plane lamina, as shown in figure (3). 3

Fig. (3)
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3. Solve any two questions of the following : (8×2=16)

a) Two cylinders of 200 mm diameter each and weight 100 N each, rest in a
horizontal channel having vertical walls. The distance between the walls is
360 mm. Find the reactions at the points of contact A, B, C and D as shown in
Figure 4. Assume all surfaces to be smooth. 8

Fig. (4)

b) Determine the forces in members AB, BC, BD, BE, DE of the truss as shown
in Fig. (5). 8

Fig. (5)

�������� -5- SLR-EP – 2
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c) Locate the centroid of shaded area shown in figure (6). Determine the M.I. of
the shaded area about the centroidal X-X axis only. Also find M.I. of the
shaded area about the base A-B. All dimensions are in ‘mm’. 8

Fig. (6)

SECTION – II

4. Solve any four of the following : (4×3=12)

a) A particle, starting from rest moves in a straight line, whose equation of
motion is given by s = t3 – 2t2 + 3. Find the velocity and acceleration of the
particle after 5 seconds. 3

b) Derive x-t, v-t and a-t relationships for uniformly accelerated motion. 3

c) A car of 2 ton mass moving at speed 54 kmph is to be brought to halt in a
distance of 40 m. What should be the braking force applied assuming it to be
uniform ? 3

d) What do you understand by ‘Super-elevation’ ? Discuss necessity of providing
super elevation on railways. 3

SLR-EP – 2 -6- ��������
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e) A flywheel of mass 8 tonnes starts from rest and gets up a speed of 180 rpm
in 3 minutes. Find the average torque exerted on it, if the radius of gyration of
the flywheel is 60 cm. 3

f) State and prove the ‘Work Energy Principle’. 3

5. Solve any two of the following : (8×2=16)

a) A ball is thrown from top of a building of 20 m height with a velocity of 30 m/sec
at an upward angle 45 degrees to the horizontal. Determine the velocity of
ball at t = 2 seconds. How high the ball will rise above the ground ? Determine
the horizontal distance it will travel before striking the ground. Also, determine
the velocity and direction of ball at the instant of striking the ground. 8

b) Two rough planes inclined at 30° and 15° to the horizontal and of the same
height, are placed back to back. Two bodies of masses 15 kg and 5 kg are
placed on the faces and connected by a string over top of planes and
frictionless pulley. Assuming coefficient of friction to be 0.3, find the resulting
acceleration of the system (Refer Fig. 7). 8

Fig. (7) with question 5(b)

c) A truck of mass 6 ton moving at 60 kmph collides with a car of 2 ton mass
moving at 45 kmph in the same direction as that of truck. If after the collision,
they join and move together as one body, determine their common velocity.
Determine the loss in kinetic energy, considering the two vehicles to be single
system. 8

_____________________
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Seat
No.

 F.E. (Part – II) (New) (CGPA) Examination, 2016
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Wednesday, 23-11-2016 Max. Marks : 70
Time :  10.00 a.m. to 1.00 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) Figures to right indicate full marks.
4) Assume data if needed.
5) All questions are compulsory.

MCQ/Objective Type Questions

 Duration : 30 Minutes Marks : 14

SECTION – I

(Basic Electronics)

1. Choose the correct answer : 7

1) LVDT has ____________ primary winding and ____________ secondary winding.

a) one, two b) two, one c) one, one d) two, two

2) The terminal taken out from p-type of layer in p-n junction diode is called

a) cathode b) anode c) emitter d) base

3) Colour bands on resistor are brown, black black, gold its value is

a) 10Ω ± 5% b) 10Ω ± 10% c) 100Ω ± 5% d) 100Ω ± 10%

4) Solar cell is a ____________ transducer.

a) active b) passive c) resistive d) inductive

5) 1’s compliment of 0101 is

a) 1010 b) 1011 c) 1111 d) 0000

6) Example of electro-mechanical switch is

a) toggle switch b) band switch

c) push button switch d) relay

7) Zener diode can be used as

a) regulator b) filter c) amplifier d) oscillator

P.T.O.

Set P
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SECTION – II

(Computer Programming)

7

8) Which of the following is the valid C variable name ?

a) for b) 1 st c) var name d) Num 1

9) Find out the invalid mathematical statement in C.

a) area = 1/2*base*height; b) area = 3.14*r*r;

c) slope = (y2–y1)÷ (x2–x1); d) si = p*r*n/100;

10) What is the difference between the 4’s in the following two expressions ?

int num [4] ;

num [4] = 20 ;

a) First is particular element, second is type

b) First is array size, second is particular element

c) First is particular element, second is array size

d) First is array size, second is invalid statement

11) What is the output of the following statement ?

printf (“ \”Hello\“ Good/‘morning\’ ”) ;

a) \“Hello\” Good\‘morning\’ b) \Hello\Good ‘morning’

c) “Hello” Good ‘morning’ d) Error in the statement

12) Union stud

{

     char name [10] ;

     int rno ;

     float percent ;

} s1 ;

How many memory bytes are allocated for the variable s1 ?

a) 2 b) 4 c) 10 d) 16

13) ____________ symbol is used to represent the flow of program in flow chart.

a) Square b) Rectangle c) Rhombus d) Arrow

14) The output of the following is :

char x = ‘a’

printf (“%d”, x) ;

a) ‘a’ b) 97 c) A d) Error

______________
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Seat
No.

   F.E. (Part – II) (New) (CGPA) Examination, 2016
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Wednesday, 23-11-2016  Marks : 56
Time :  10.00 a.m. to 1.00 p.m.

  N.B. : 1) Figures to right indicate full marks.
2) Assume data if needed.
3) All questions are compulsory.

SECTION – I

(Basic Electronics)

2. Solve any four : (4×4=16)

a) Draw and explain transistor as an amplifier.

b) Explain photo-electric pickup in detail.

c) Explain relay (electromechanical switch).

d) Draw and explain construction of aluminium electrolytic capacitor.

e) Draw and explain half wave rectifier with suitable waveforms.

3. Solve any two : (2×6=12)

a) State and proof Demorgaon’s theorem and write the Boolean equation for NAND, NOR, EX-OR and

EX-NOR gate.

b) Explain thermo couple and how temp. is measured using thermo couple and explain its types.

c) Draw experimental setup for V-I characteristics of common emitter configuration and explain input output
characteristics.

SECTION – II
(Computer Programming)

4. Attempt any four : (4×4=16)

a) What are the logical operators used in C ? Explain their use with example.

b) Find out the errors in the following program and rewrite the corrected program code again.
void main ()
{

int x = 30, y = 40 ;

if (x = y)
print (“ x is equal to y\n”) ;

elseif (x > y)
printf (“ x is greater than y\n”) ;

elseif (x < y)
printf (“ x is smaller than y\n”) ;

}

c) Explain structure and union with similarity and differences.
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d) Write the output of the following program and explain.

#include<stdio.h>

void main ()

{

int x = 6, y = 0, z ;

while (x>=0)

{

if (x==y)

break ;

else

printf (“%d %d\n”, x, y) ;

x– – ;

y++;

}

}

e) Write the output of the following program with the reason for the output.

#include<stdio.h>

void fun (int*, int*);

void main ()

{

int i = 5, j = 2 ;

printf (“%d %d\n”, i, j) ;

fun (&i, &j) ;

printf (“%d %d\n”, i, j) ;

}

void fun (int * i, int * j)

{

*j = *i * *i ;

*j = *j * *j ;

}

5. Attempt any two : (2×6=12)

a) What is do-while loop ? Elaborate with its syntax, use and example program code part.

b) Write a program to read three subjects marks and display the result as Distinction/ First class/ Second class/

Pass class/Fail  according to the calculated percentage.

c) Write a program to display a factorial of a given number.

(e.g. Factorial of 4 = 4! = 1×2×3×4 = 24).

_____________________
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Seat
No.

 F.E. (Part – II) (New) (CGPA) Examination, 2016
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Wednesday, 23-11-2016 Max. Marks : 70
Time :  10.00 a.m. to 1.00 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) Figures to right indicate full marks.
4) Assume data if needed.
5) All questions are compulsory.

MCQ/Objective Type Questions

 Duration : 30 Minutes Marks : 14

SECTION – I

(Basic Electronics)

1. Choose the correct answer : 7

1) Colour bands on resistor are brown, black black, gold its value is

a) 10Ω ± 5% b) 10Ω ± 10% c) 100Ω ± 5% d) 100Ω ± 10%

2) Solar cell is a ____________ transducer.

a) active b) passive c) resistive d) inductive

3) 1’s compliment of 0101 is

a) 1010 b) 1011 c) 1111 d) 0000

4) Example of electro-mechanical switch is

a) toggle switch b) band switch

c) push button switch d) relay

5) Zener diode can be used as

a) regulator b) filter c) amplifier d) oscillator

6) LVDT has ____________ primary winding and ____________ secondary winding.

a) one, two b) two, one c) one, one d) two, two

7) The terminal taken out from p-type of layer in p-n junction diode is called

a) cathode b) anode c) emitter d) base

P.T.O.
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SECTION – II

(Computer Programming)

7

8) What is the difference between the 4’s in the following two expressions ?

int num [4] ;

num [4] = 20 ;

a) First is particular element, second is type

b) First is array size, second is particular element

c) First is particular element, second is array size

d) First is array size, second is invalid statement

9) What is the output of the following statement ?

printf (“ \”Hello\“ Good\‘morning\’ ”) ;

a) \“Hello\” Good\‘morning\’ b) \Hello\Good ‘morning’

c) “Hello” Good ‘morning’ d) Error in the statement

10) Union stud

{

     char name [10] ;

     int rno ;

     float percent ;

} s1 ;

How many memory bytes are allocated for the variable s1 ?

a) 2 b) 4 c) 10 d) 16

11) ____________ symbol is used to represent the flow of program in flow chart.

a) Square b) Rectangle c) Rhombus d) Arrow

12) The output of the following is :

char x = ‘a’

printf (“%d”, x) ;

a) ‘a’ b) 97 c) A d) Error

13) Which of the following is the valid C variable name ?

a) for b) 1 st c) var name d) Num 1

14) Find out the invalid mathematical statement in C.

a) area = 1/2*base*height; b) area = 3.14*r*r;

c) slope = (y2–y1)÷ (x2–x1); d) si = p*r*n/100;

______________
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Seat
No.

   F.E. (Part – II) (New) (CGPA) Examination, 2016
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Wednesday, 23-11-2016  Marks : 56
Time :  10.00 a.m. to 1.00 p.m.

  N.B. : 1) Figures to right indicate full marks.
2) Assume data if needed.
3) All questions are compulsory.

SECTION – I

(Basic Electronics)

2. Solve any four : (4×4=16)

a) Draw and explain transistor as an amplifier.

b) Explain photo-electric pickup in detail.

c) Explain relay (electromechanical switch).

d) Draw and explain construction of aluminium electrolytic capacitor.

e) Draw and explain half wave rectifier with suitable waveforms.

3. Solve any two : (2×6=12)

a) State and proof Demorgaon’s theorem and write the Boolean equation for NAND, NOR, EX-OR and

EX-NOR gate.

b) Explain thermo couple and how temp. is measured using thermo couple and explain its types.

c) Draw experimental setup for V-I characteristics of common emitter configuration and explain input output
characteristics.

SECTION – II
(Computer Programming)

4. Attempt any four : (4×4=16)

a) What are the logical operators used in C ? Explain their use with example.

b) Find out the errors in the following program and rewrite the corrected program code again.
void main ()
{

int x = 30, y = 40 ;

if (x = y)
print (“ x is equal to y\n”) ;

elseif (x > y)
printf (“ x is greater than y\n”) ;

elseif (x < y)
printf (“ x is smaller than y\n”) ;

}

c) Explain structure and union with similarity and differences.
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d) Write the output of the following program and explain.

#include<stdio.h>

void main ()

{

int x = 6, y = 0, z ;

while (x>=0)

{

if (x==y)

break ;

else

printf (“%d %d\n”, x, y) ;

x– – ;

y++;

}

}

e) Write the output of the following program with the reason for the output.

#include<stdio.h>

void fun (int*, int*);

void main ()

{

int i = 5, j = 2 ;

printf (“%d %d\n”, i, j) ;

fun (&i, &j) ;

printf (“%d %d\n”, i, j) ;

}

void fun (int * i, int * j)

{

*j = *i * *i ;

*j = *j * *j ;

}

5. Attempt any two : (2×6=12)

a) What is do-while loop ? Elaborate with its syntax, use and example program code part.

b) Write a program to read three subjects marks and display the result as Distinction/ First class/ Second class/

Pass class/Fail  according to the calculated percentage.

c) Write a program to display a factorial of a given number.

(e.g. Factorial of 4 = 4! = 1×2×3×4 = 24).

_____________________
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Seat
No.

 F.E. (Part – II) (New) (CGPA) Examination, 2016
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Wednesday, 23-11-2016 Max. Marks : 70
Time :  10.00 a.m. to 1.00 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) Figures to right indicate full marks.
4) Assume data if needed.
5) All questions are compulsory.

MCQ/Objective Type Questions

 Duration : 30 Minutes Marks : 14

SECTION – I

(Basic Electronics)

1. Choose the correct answer : 7

1) 1’s compliment of 0101 is

a) 1010 b) 1011 c) 1111 d) 0000

2) Example of electro-mechanical switch is

a) toggle switch b) band switch

c) push button switch d) relay

3) Zener diode can be used as

a) regulator b) filter c) amplifier d) oscillator

4) LVDT has ____________ primary winding and ____________ secondary winding.

a) one, two b) two, one c) one, one d) two, two

5) The terminal taken out from p-type of layer in p-n junction diode is called

a) cathode b) anode c) emitter d) base

6) Colour bands on resistor are brown, black black, gold its value is

a) 10Ω ± 5% b) 10Ω ± 10% c) 100Ω ± 5% d) 100Ω ± 10%

7) Solar cell is a ____________ transducer.

a) active b) passive c) resistive d) inductive

P.T.O.
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SECTION – II

(Computer Programming)

7

8) Union stud

{

     char name [10] ;

     int rno ;

     float percent ;

} s1 ;

How many memory bytes are allocated for the variable s1 ?

a) 2 b) 4 c) 10 d) 16

9) ____________ symbol is used to represent the flow of program in flow chart.

a) Square b) Rectangle c) Rhombus d) Arrow

10) The output of the following is :

char x = ‘a’

printf (“%d”, x) ;

a) ‘a’ b) 97 c) A d) Error

11) Which of the following is the valid C variable name ?

a) for b) 1 st c) var name d) Num 1

12) Find out the invalid mathematical statement in C.

a) area = 1/2*base*height; b) area = 3.14*r*r;

c) slope = (y2–y1)÷ (x2–x1); d) si = p*r*n/100;

13) What is the difference between the 4’s in the following two expressions ?

int num [4] ;

num [4] = 20 ;

a) First is particular element, second is type

b) First is array size, second is particular element

c) First is particular element, second is array size

d) First is array size, second is invalid statement

14) What is the output of the following statement ?

printf (“ \”Hello\“ Good\‘morning\’ ”) ;

a) \“Hello\” Good\‘morning\’ b) \Hello\Good ‘morning’

c) “Hello” Good ‘morning’ d) Error in the statement

______________
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Seat
No.

   F.E. (Part – II) (New) (CGPA) Examination, 2016
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Wednesday, 23-11-2016 Marks : 56
Time :  10.00 a.m. to 1.00 p.m.

  N.B. : 1) Figures to right indicate full marks.
2) Assume data if needed.
3) All questions are compulsory.

SECTION – I

(Basic Electronics)

2. Solve any four : (4×4=16)

a) Draw and explain transistor as an amplifier.

b) Explain photo-electric pickup in detail.

c) Explain relay (electromechanical switch).

d) Draw and explain construction of aluminium electrolytic capacitor.

e) Draw and explain half wave rectifier with suitable waveforms.

3. Solve any two : (2×6=12)

a) State and proof Demorgaon’s theorem and write the Boolean equation for NAND, NOR, EX-OR and

EX-NOR gate.

b) Explain thermo couple and how temp. is measured using thermo couple and explain its types.

c) Draw experimental setup for V-I characteristics of common emitter configuration and explain input output
characteristics.

SECTION – II
(Computer Programming)

4. Attempt any four : (4×4=16)

a) What are the logical operators used in C ? Explain their use with example.

b) Find out the errors in the following program and rewrite the corrected program code again.
void main ()
{

int x = 30, y = 40 ;

if (x = y)
print (“ x is equal to y\n”) ;

elseif (x > y)
printf (“ x is greater than y\n”) ;

elseif (x < y)
printf (“ x is smaller than y\n”) ;

}

c) Explain structure and union with similarity and differences.
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d) Write the output of the following program and explain.

#include<stdio.h>

void main ()

{

int x = 6, y = 0, z ;

while (x>=0)

{

if (x==y)

break ;

else

printf (“%d %d\n”, x, y) ;

x– – ;

y++;

}

}

e) Write the output of the following program with the reason for the output.

#include<stdio.h>

void fun (int*, int*);

void main ()

{

int i = 5, j = 2 ;

printf (“%d %d\n”, i, j) ;

fun (&i, &j) ;

printf (“%d %d\n”, i, j) ;

}

void fun (int * i, int * j)

{

*j = *i * *i ;

*j = *j * *j ;

}

5. Attempt any two : (2×6=12)

a) What is do-while loop ? Elaborate with its syntax, use and example program code part.

b) Write a program to read three subjects marks and display the result as Distinction/ First class/ Second class/

Pass class/Fail  according to the calculated percentage.

c) Write a program to display a factorial of a given number.

(e.g. Factorial of 4 = 4! = 1×2×3×4 = 24).

_____________________
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Seat
No.

 F.E. (Part – II) (New) (CGPA) Examination, 2016
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Wednesday, 23-11-2016 Max. Marks : 70
Time :  10.00 a.m. to 1.00 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) Figures to right indicate full marks.
4) Assume data if needed.
5) All questions are compulsory.

MCQ/Objective Type Questions

 Duration : 30 Minutes Marks : 14

SECTION – I

(Basic Electronics)

1. Choose the correct answer : 7

1) Zener diode can be used as

a) regulator b) filter c) amplifier d) oscillator

2) LVDT has ____________ primary winding and ____________ secondary winding.

a) one, two b) two, one c) one, one d) two, two

3) The terminal taken out from p-type of layer in p-n junction diode is called

a) cathode b) anode c) emitter d) base

4) Colour bands on resistor are brown, black black, gold its value is

a) 10Ω ± 5% b) 10Ω ± 10% c) 100Ω ± 5% d) 100Ω ± 10%

5) Solar cell is a ____________ transducer.

a) active b) passive c) resistive d) inductive

6) 1’s compliment of 0101 is

a) 1010 b) 1011 c) 1111 d) 0000

7) Example of electro-mechanical switch is

a) toggle switch b) band switch

c) push button switch d) relay

P.T.O.
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SECTION – II

(Computer Programming)

7

8) The output of the following is :

char x = ‘a’

printf (“%d”, x) ;

a) ‘a’ b) 97 c) A d) Error

9) Which of the following is the valid C variable name ?

a) for b) 1 st c) var name d) Num 1

10) Find out the invalid mathematical statement in C.

a) area = 1/2*base*height; b) area = 3.14*r*r;

c) slope = (y2–y1)÷ (x2–x1); d) si = p*r*n/100;

11) What is the difference between the 4’s in the following two expressions ?

int num [4] ;

num [4] = 20 ;

a) First is particular element, second is type

b) First is array size, second is particular element

c) First is particular element, second is array size

d) First is array size, second is invalid statement

12) What is the output of the following statement ?

printf (“ \”Hello\“ Good\‘morning\’ ”) ;

a) \“Hello\” Good\‘morning\’ b) \Hello\Good ‘morning’

c) “Hello” Good ‘morning’ d) Error in the statement

13) Union stud

{

     char name [10] ;

     int rno ;

     float percent ;

} s1 ;

How many memory bytes are allocated for the variable s1 ?

a) 2 b) 4 c) 10 d) 16

14) ____________ symbol is used to represent the flow of program in flow chart.

a) Square b) Rectangle c) Rhombus d) Arrow

______________
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Seat
No.

   F.E. (Part – II) (New) (CGPA) Examination, 2016
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Wednesday, 23-11-2016  Marks : 56
Time :  10.00 a.m. to 1.00 p.m.

  N.B. : 1) Figures to right indicate full marks.
2) Assume data if needed.
3) All questions are compulsory.

SECTION – I

(Basic Electronics)

2. Solve any four : (4×4=16)

a) Draw and explain transistor as an amplifier.

b) Explain photo-electric pickup in detail.

c) Explain relay (electromechanical switch).

d) Draw and explain construction of aluminium electrolytic capacitor.

e) Draw and explain half wave rectifier with suitable waveforms.

3. Solve any two : (2×6=12)

a) State and proof Demorgaon’s theorem and write the Boolean equation for NAND, NOR, EX-OR and

EX-NOR gate.

b) Explain thermo couple and how temp. is measured using thermo couple and explain its types.

c) Draw experimental setup for V-I characteristics of common emitter configuration and explain input output
characteristics.

SECTION – II
(Computer Programming)

4. Attempt any four : (4×4=16)

a) What are the logical operators used in C ? Explain their use with example.

b) Find out the errors in the following program and rewrite the corrected program code again.
void main ()
{

int x = 30, y = 40 ;

if (x = y)
print (“ x is equal to y\n”) ;

elseif (x > y)
printf (“ x is greater than y\n”) ;

elseif (x < y)
printf (“ x is smaller than y\n”) ;

}

c) Explain structure and union with similarity and differences.
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d) Write the output of the following program and explain.

#include<stdio.h>

void main ()

{

int x = 6, y = 0, z ;

while (x>=0)

{

if (x==y)

break ;

else

printf (“%d %d\n”, x, y) ;

x– – ;

y++;

}

}

e) Write the output of the following program with the reason for the output.

#include<stdio.h>

void fun (int*, int*);

void main ()

{

int i = 5, j = 2 ;

printf (“%d %d\n”, i, j) ;

fun (&i, &j) ;

printf (“%d %d\n”, i, j) ;

}

void fun (int * i, int * j)

{

*j = *i * *i ;

*j = *j * *j ;

}

5. Attempt any two : (2×6=12)

a) What is do-while loop ? Elaborate with its syntax, use and example program code part.

b) Write a program to read three subjects marks and display the result as Distinction/ First class/ Second class/

Pass class/Fail  according to the calculated percentage.

c) Write a program to display a factorial of a given number.

(e.g. Factorial of 4 = 4! = 1×2×3×4 = 24).

_____________________
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SLR-EP – 14
Seat
No.

F.E. (Part – I) (CBCS) Examination, 2016
ENGINEERING PHYSICS

Day and Date : Wednesday, 21-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30

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

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

Constants : 1) Avogadro’s no., N = 6.02 × 1026 /k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19C.

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

1) The waves used in Sonography are
a) Microwaves b) Infrared waves
c) Ultraviolet waves d) Ultrasonic waves

2) The length of the rod moving with velocity v relative to the observer is same when
a) v = 0 b) v is comparable to c
c) v ≥  c d) v << c

3) An p-type semiconductor is
a) Positively charged b) Negatively charged
c) Electrically neutral d) None of the above

4) Classify the following unit cell into proper crystal system
a = 1.08 nm, b = 0.947 nm, c = 0.52 nm with α  = 41°, β= 82° and γ  = 95°.
a) Triclinic b) Orthorhombic
c) Monoclinic d) Hexagonal

5) The ultrasonic waves exhibit
a) Large diffraction effect b) Negligible diffraction effect
c) Very long wavelength d) Faster speed than light waves

P.T.O.
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6) The conductivity of a material is
a) μ=σ .e.p b) e.p. =σμ

c) μρ=σ ./e.p d) μ=σ .HR

7) Choose the incorrect statement concerning the theory of relativity
a) Velocity of light is independent of motion
b) It proves the existence of the ether of the observer
c) Time is relative
d) There is variation of mass with velocity

8) To find prominent diffraction, the size of the diffraction objects should be
a) greater than the wavelength of light used
b) of the order of wavelength of light
c) less than the wavelength of light
d) none of these

9) A calcite crystal is a
a) Uniaxial crystal b) Biaxial crystal
c) Positive crystal d) Opaque crystal

10) Holography means
a) To get 2D image of 3D object b) To get zero dimension image
c) To get 3D image of 3D object d) To get 3D image of 2D object

11) If d is the core diameter of the fiber, then V-number is given by

a) 2
2

2
1 nn

d
V −

λ
π = b) 2

1
2
2 nn

d
V −

λ
π =

c) 2
2

2
1 nn

d2
V −

λ
π = d) 2

1
2
2 nn

d2
V −

λ
π =

12) The optical fiber has n1 = 1.45 and n2 = 1.40. The critical angle of the fiber is
a) 73°45’ b) 75°45’
c) 72°54’ d) 74°54’

13) Nuclear Fission reaction is
a) Combination of two light nuclei, to form heavy and stable nucleus
b) Division of heavy nucleus into approximately two equal parts
c) Disintegration of nuclei into unstable nucleus
d) Thermonuclear reaction

14) Multi Wall Carbon Nanotubes (MWCNT) have diameters ranging from
a) 2 to 25 nm b) 5 to 25 nm
c) 2 to 50 nm d) 20 to 25 nm

______________
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Seat
No.

F.E. (Part – I) (CBCS) Examination, 2016
ENGINEERING PHYSICS

Day and Date : Wednesday, 21-12-2016  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.

Constants : 1) Avogadro’s no., N = 6.02 × 1026 /k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19C.

SECTION – I

2. Attempt any five of the following : 15
a) Explain Bragg’s law.
b) Explain the principle of :

i) Magnetostriction method ii) Piezo electric method.
c) Explain Time dilation.
d) The lattice constant for BCC iron at 20°C is 2.85 A.U. The density of an iron

is 7870 kg/m3. Calculate its atomic mass.
e) Classify the solids into insulator, semiconductor and conductor on the basis

of band theory of solids.
f) A specimen of aluminum has 6×10–5 m thickness. A current of 10 A flows

through it and a magnetic field of induction 1.45 T is applied perpendicular to
the current direction. Determine the concentration of charge carrier in the
material when developed Hall voltage is 10μV.

g) Write properties of ultrasonic waves.

3. Show that in cubic crystal the spacing between consecutive parallel planes of
Miller indices (h k l) is given by : 5

222
hk

kh

a
d

l
l

++
= .

OR

Derive the formula, m = 

2

2

0

c
v

1

m

−
 for the variation of mass with velocity according

to the special theory of relativity.



SLR-EP – 14 -4- �������	�

Set P

4. Attempt any two of the following : 8
a) Show that Fermi level (EF) in an intrinsic semiconductor lies half way between

a valence band and conduction band.
b) Define atomic radius. Find the relation between lattice constant and atomic

radius for BCC and FCC.
c) State the acoustic requirements of a good auditorium. Explain how these

requirements can be achieved.
d) Deduce Einstein’s expression for mass-energy equivalence.

SECTION – II

5. Attempt any five of the following : 15
a) Distinguish between Fresnel diffraction and Fraunhofer diffraction.
b) Calculate the specific rotation if the plane of polarization is turned through

26° 51 ′  travelling 20 cm length of 20% sugar solution.
c) Define :

1) Stimulated emission 2) Spontaneous emission.
d) Explain types of carbon nanotubes depending on chirality.
e) Give applications of LASER in different fields.
f) The numerical aperture of fiber is 0.25 and relative refractive index is 0.02.

Determine the refractive indices of the core and cladding of a fibre.
g) Write the advantages of optical fiber over conducting wire.

6. With neat energy transition diagram, explain He-Ne gas laser. 5

OR
Explain the design, working and function of each part of the nuclear fission
reactors.

7. Attempt any two of the following : 8
a) With theory, explain plane diffraction grating.
b) Describe Laurent’s half shade polarimeter for the determination of specific

rotation of the substance.
c) Explain :

i) P-P cycle ii) C-N cycle.
d) Deduce the expression for acceptance angle of optical fiber and explain how

it can be calculated with the help of fractional refractive index change.

_____________________
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SLR-EP – 14
Seat
No.

F.E. (Part – I) (CBCS) Examination, 2016
ENGINEERING PHYSICS

Day and Date : Wednesday, 21-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30

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

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

Constants : 1) Avogadro’s no., N = 6.02 × 1026 /k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19C.

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

1) To find prominent diffraction, the size of the diffraction objects should be
a) greater than the wavelength of light used
b) of the order of wavelength of light
c) less than the wavelength of light
d) none of these

2) A calcite crystal is a
a) Uniaxial crystal b) Biaxial crystal
c) Positive crystal d) Opaque crystal

3) Holography means
a) To get 2D image of 3D object b) To get zero dimension image
c) To get 3D image of 3D object d) To get 3D image of 2D object

4) If d is the core diameter of the fiber, then V-number is given by

a) 2
2

2
1 nn

d
V −

λ
π = b) 2

1
2
2 nn

d
V −

λ
π =

c) 2
2

2
1 nn

d2
V −

λ
π = d) 2

1
2
2 nn

d2
V −

λ
π =
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5) The optical fiber has n1 = 1.45 and n2 = 1.40. The critical angle of the fiber is
a) 73°45’ b) 75°45’
c) 72°54’ d) 74°54’

6) Nuclear Fission reaction is
a) Combination of two light nuclei, to form heavy and stable nucleus
b) Division of heavy nucleus into approximately two equal parts
c) Disintegration of nuclei into unstable nucleus
d) Thermonuclear reaction

7) Multi Wall Carbon Nanotubes (MWCNT) have diameters ranging from
a) 2 to 25 nm b) 5 to 25 nm
c) 2 to 50 nm d) 20 to 25 nm

8) The waves used in Sonography are
a) Microwaves b) Infrared waves
c) Ultraviolet waves d) Ultrasonic waves

9) The length of the rod moving with velocity v relative to the observer is same when
a) v = 0 b) v is comparable to c
c) v ≥  c d) v << c

10) An p-type semiconductor is
a) Positively charged b) Negatively charged
c) Electrically neutral d) None of the above

11) Classify the following unit cell into proper crystal system
a = 1.08 nm, b = 0.947 nm, c = 0.52 nm with α  = 41°, β= 82° and γ  = 95°.
a) Triclinic b) Orthorhombic
c) Monoclinic d) Hexagonal

12) The ultrasonic waves exhibit
a) Large diffraction effect b) Negligible diffraction effect
c) Very long wavelength d) Faster speed than light waves

13) The conductivity of a material is
a) μ=σ .e.p b) e.p. =σμ

c) μρ=σ ./e.p d) μ=σ .HR

14) Choose the incorrect statement concerning the theory of relativity
a) Velocity of light is independent of motion
b) It proves the existence of the ether of the observer
c) Time is relative
d) There is variation of mass with velocity

______________
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SLR-EP – 14

Seat
No.

F.E. (Part – I) (CBCS) Examination, 2016
ENGINEERING PHYSICS

Day and Date : Wednesday, 21-12-2016  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.

Constants : 1) Avogadro’s no., N = 6.02 × 1026 /k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19C.

SECTION – I

2. Attempt any five of the following : 15
a) Explain Bragg’s law.
b) Explain the principle of :

i) Magnetostriction method ii) Piezo electric method.
c) Explain Time dilation.
d) The lattice constant for BCC iron at 20°C is 2.85 A.U. The density of an iron

is 7870 kg/m3. Calculate its atomic mass.
e) Classify the solids into insulator, semiconductor and conductor on the basis

of band theory of solids.
f) A specimen of aluminum has 6×10–5 m thickness. A current of 10 A flows

through it and a magnetic field of induction 1.45 T is applied perpendicular to
the current direction. Determine the concentration of charge carrier in the
material when developed Hall voltage is 10μV.

g) Write properties of ultrasonic waves.

3. Show that in cubic crystal the spacing between consecutive parallel planes of
Miller indices (h k l) is given by : 5
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 for the variation of mass with velocity according

to the special theory of relativity.
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4. Attempt any two of the following : 8
a) Show that Fermi level (EF) in an intrinsic semiconductor lies half way between

a valence band and conduction band.
b) Define atomic radius. Find the relation between lattice constant and atomic

radius for BCC and FCC.
c) State the acoustic requirements of a good auditorium. Explain how these

requirements can be achieved.
d) Deduce Einstein’s expression for mass-energy equivalence.

SECTION – II

5. Attempt any five of the following : 15
a) Distinguish between Fresnel diffraction and Fraunhofer diffraction.
b) Calculate the specific rotation if the plane of polarization is turned through

26° 51 ′  travelling 20 cm length of 20% sugar solution.
c) Define :

1) Stimulated emission 2) Spontaneous emission.
d) Explain types of carbon nanotubes depending on chirality.
e) Give applications of LASER in different fields.
f) The numerical aperture of fiber is 0.25 and relative refractive index is 0.02.

Determine the refractive indices of the core and cladding of a fibre.
g) Write the advantages of optical fiber over conducting wire.

6. With neat energy transition diagram, explain He-Ne gas laser. 5

OR
Explain the design, working and function of each part of the nuclear fission
reactors.

7. Attempt any two of the following : 8
a) With theory, explain plane diffraction grating.
b) Describe Laurent’s half shade polarimeter for the determination of specific

rotation of the substance.
c) Explain :

i) P-P cycle ii) C-N cycle.
d) Deduce the expression for acceptance angle of optical fiber and explain how

it can be calculated with the help of fractional refractive index change.

_____________________



�������	� -1- SLR-EP – 14

Set R

SLR-EP – 14
Seat
No.

F.E. (Part – I) (CBCS) Examination, 2016
ENGINEERING PHYSICS

Day and Date : Wednesday, 21-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30

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

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

Constants : 1) Avogadro’s no., N = 6.02 × 1026 /k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19C.

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

1) The ultrasonic waves exhibit
a) Large diffraction effect b) Negligible diffraction effect
c) Very long wavelength d) Faster speed than light waves

2) The conductivity of a material is
a) μ=σ .e.p b) e.p. =σμ

c) μρ=σ ./e.p d) μ=σ .HR

3) Choose the incorrect statement concerning the theory of relativity
a) Velocity of light is independent of motion
b) It proves the existence of the ether of the observer
c) Time is relative
d) There is variation of mass with velocity

4) To find prominent diffraction, the size of the diffraction objects should be
a) greater than the wavelength of light used
b) of the order of wavelength of light
c) less than the wavelength of light
d) none of these

P.T.O.
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5) A calcite crystal is a
a) Uniaxial crystal b) Biaxial crystal
c) Positive crystal d) Opaque crystal

6) Holography means
a) To get 2D image of 3D object b) To get zero dimension image
c) To get 3D image of 3D object d) To get 3D image of 2D object

7) If d is the core diameter of the fiber, then V-number is given by

a) 2
2

2
1 nn

d
V −

λ
π = b) 2

1
2
2 nn

d
V −
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π =

c) 2
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2
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V −
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8) The optical fiber has n1 = 1.45 and n2 = 1.40. The critical angle of the fiber is
a) 73°45’ b) 75°45’
c) 72°54’ d) 74°54’

9) Nuclear Fission reaction is
a) Combination of two light nuclei, to form heavy and stable nucleus
b) Division of heavy nucleus into approximately two equal parts
c) Disintegration of nuclei into unstable nucleus
d) Thermonuclear reaction

10) Multi Wall Carbon Nanotubes (MWCNT) have diameters ranging from
a) 2 to 25 nm b) 5 to 25 nm
c) 2 to 50 nm d) 20 to 25 nm

11) The waves used in Sonography are
a) Microwaves b) Infrared waves
c) Ultraviolet waves d) Ultrasonic waves

12) The length of the rod moving with velocity v relative to the observer is same when
a) v = 0 b) v is comparable to c
c) v ≥  c d) v << c

13) An p-type semiconductor is
a) Positively charged b) Negatively charged
c) Electrically neutral d) None of the above

14) Classify the following unit cell into proper crystal system
a = 1.08 nm, b = 0.947 nm, c = 0.52 nm with α  = 41°, β= 82° and γ  = 95°.
a) Triclinic b) Orthorhombic
c) Monoclinic d) Hexagonal

______________
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SLR-EP – 14

Seat
No.

F.E. (Part – I) (CBCS) Examination, 2016
ENGINEERING PHYSICS

Day and Date : Wednesday, 21-12-2016  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.

Constants : 1) Avogadro’s no., N = 6.02 × 1026 /k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19C.

SECTION – I

2. Attempt any five of the following : 15
a) Explain Bragg’s law.
b) Explain the principle of :

i) Magnetostriction method ii) Piezo electric method.
c) Explain Time dilation.
d) The lattice constant for BCC iron at 20°C is 2.85 A.U. The density of an iron

is 7870 kg/m3. Calculate its atomic mass.
e) Classify the solids into insulator, semiconductor and conductor on the basis

of band theory of solids.
f) A specimen of aluminum has 6×10–5 m thickness. A current of 10 A flows

through it and a magnetic field of induction 1.45 T is applied perpendicular to
the current direction. Determine the concentration of charge carrier in the
material when developed Hall voltage is 10μV.

g) Write properties of ultrasonic waves.

3. Show that in cubic crystal the spacing between consecutive parallel planes of
Miller indices (h k l) is given by : 5
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Derive the formula, m = 
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 for the variation of mass with velocity according

to the special theory of relativity.
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4. Attempt any two of the following : 8
a) Show that Fermi level (EF) in an intrinsic semiconductor lies half way between

a valence band and conduction band.
b) Define atomic radius. Find the relation between lattice constant and atomic

radius for BCC and FCC.
c) State the acoustic requirements of a good auditorium. Explain how these

requirements can be achieved.
d) Deduce Einstein’s expression for mass-energy equivalence.

SECTION – II

5. Attempt any five of the following : 15
a) Distinguish between Fresnel diffraction and Fraunhofer diffraction.
b) Calculate the specific rotation if the plane of polarization is turned through

26° 51 ′  travelling 20 cm length of 20% sugar solution.
c) Define :

1) Stimulated emission 2) Spontaneous emission.
d) Explain types of carbon nanotubes depending on chirality.
e) Give applications of LASER in different fields.
f) The numerical aperture of fiber is 0.25 and relative refractive index is 0.02.

Determine the refractive indices of the core and cladding of a fibre.
g) Write the advantages of optical fiber over conducting wire.

6. With neat energy transition diagram, explain He-Ne gas laser. 5

OR
Explain the design, working and function of each part of the nuclear fission
reactors.

7. Attempt any two of the following : 8
a) With theory, explain plane diffraction grating.
b) Describe Laurent’s half shade polarimeter for the determination of specific

rotation of the substance.
c) Explain :

i) P-P cycle ii) C-N cycle.
d) Deduce the expression for acceptance angle of optical fiber and explain how

it can be calculated with the help of fractional refractive index change.

_____________________
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SLR-EP – 14
Seat
No.

F.E. (Part – I) (CBCS) Examination, 2016
ENGINEERING PHYSICS

Day and Date : Wednesday, 21-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30

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

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

Constants : 1) Avogadro’s no., N = 6.02 × 1026 /k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19C.

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

1) Holography means
a) To get 2D image of 3D object b) To get zero dimension image
c) To get 3D image of 3D object d) To get 3D image of 2D object

2) If d is the core diameter of the fiber, then V-number is given by

a) 2
2

2
1 nn

d
V −

λ
π = b) 2

1
2
2 nn

d
V −

λ
π =

c) 2
2

2
1 nn

d2
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π = d) 2
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2 nn
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3) The optical fiber has n1 = 1.45 and n2 = 1.40. The critical angle of the fiber is
a) 73°45’ b) 75°45’
c) 72°54’ d) 74°54’

4) Nuclear Fission reaction is
a) Combination of two light nuclei, to form heavy and stable nucleus
b) Division of heavy nucleus into approximately two equal parts
c) Disintegration of nuclei into unstable nucleus
d) Thermonuclear reaction

P.T.O.
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5) Multi Wall Carbon Nanotubes (MWCNT) have diameters ranging from
a) 2 to 25 nm b) 5 to 25 nm
c) 2 to 50 nm d) 20 to 25 nm

6) The waves used in Sonography are
a) Microwaves b) Infrared waves
c) Ultraviolet waves d) Ultrasonic waves

7) The length of the rod moving with velocity v relative to the observer is same when
a) v = 0 b) v is comparable to c
c) v ≥  c d) v << c

8) An p-type semiconductor is
a) Positively charged b) Negatively charged
c) Electrically neutral d) None of the above

9) Classify the following unit cell into proper crystal system
a = 1.08 nm, b = 0.947 nm, c = 0.52 nm with α  = 41°, β= 82° and γ  = 95°.
a) Triclinic b) Orthorhombic
c) Monoclinic d) Hexagonal

10) The ultrasonic waves exhibit
a) Large diffraction effect b) Negligible diffraction effect
c) Very long wavelength d) Faster speed than light waves

11) The conductivity of a material is
a) μ=σ .e.p b) e.p. =σμ

c) μρ=σ ./e.p d) μ=σ .HR

12) Choose the incorrect statement concerning the theory of relativity
a) Velocity of light is independent of motion
b) It proves the existence of the ether of the observer
c) Time is relative
d) There is variation of mass with velocity

13) To find prominent diffraction, the size of the diffraction objects should be
a) greater than the wavelength of light used
b) of the order of wavelength of light
c) less than the wavelength of light
d) none of these

14) A calcite crystal is a
a) Uniaxial crystal b) Biaxial crystal
c) Positive crystal d) Opaque crystal

______________
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Seat
No.

F.E. (Part – I) (CBCS) Examination, 2016
ENGINEERING PHYSICS

Day and Date : Wednesday, 21-12-2016  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.

Constants : 1) Avogadro’s no., N = 6.02 × 1026 /k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19C.

SECTION – I

2. Attempt any five of the following : 15
a) Explain Bragg’s law.
b) Explain the principle of :

i) Magnetostriction method ii) Piezo electric method.
c) Explain Time dilation.
d) The lattice constant for BCC iron at 20°C is 2.85 A.U. The density of an iron

is 7870 kg/m3. Calculate its atomic mass.
e) Classify the solids into insulator, semiconductor and conductor on the basis

of band theory of solids.
f) A specimen of aluminum has 6×10–5 m thickness. A current of 10 A flows

through it and a magnetic field of induction 1.45 T is applied perpendicular to
the current direction. Determine the concentration of charge carrier in the
material when developed Hall voltage is 10μV.

g) Write properties of ultrasonic waves.

3. Show that in cubic crystal the spacing between consecutive parallel planes of
Miller indices (h k l) is given by : 5
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OR

Derive the formula, m = 
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 for the variation of mass with velocity according

to the special theory of relativity.
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4. Attempt any two of the following : 8
a) Show that Fermi level (EF) in an intrinsic semiconductor lies half way between

a valence band and conduction band.
b) Define atomic radius. Find the relation between lattice constant and atomic

radius for BCC and FCC.
c) State the acoustic requirements of a good auditorium. Explain how these

requirements can be achieved.
d) Deduce Einstein’s expression for mass-energy equivalence.

SECTION – II

5. Attempt any five of the following : 15
a) Distinguish between Fresnel diffraction and Fraunhofer diffraction.
b) Calculate the specific rotation if the plane of polarization is turned through

26° 51 ′  travelling 20 cm length of 20% sugar solution.
c) Define :

1) Stimulated emission 2) Spontaneous emission.
d) Explain types of carbon nanotubes depending on chirality.
e) Give applications of LASER in different fields.
f) The numerical aperture of fiber is 0.25 and relative refractive index is 0.02.

Determine the refractive indices of the core and cladding of a fibre.
g) Write the advantages of optical fiber over conducting wire.

6. With neat energy transition diagram, explain He-Ne gas laser. 5

OR
Explain the design, working and function of each part of the nuclear fission
reactors.

7. Attempt any two of the following : 8
a) With theory, explain plane diffraction grating.
b) Describe Laurent’s half shade polarimeter for the determination of specific

rotation of the substance.
c) Explain :

i) P-P cycle ii) C-N cycle.
d) Deduce the expression for acceptance angle of optical fiber and explain how

it can be calculated with the help of fractional refractive index change.

_____________________
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Seat
No.

 F.E. (Part – I/II) (CGPA) Examination, 2016
ENGINEERING CHEMISTRY

Day and Date : Friday, 23-12-2016 Total Marks : 70
Time : 10.00 a.m. to 1.00 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.

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

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

1) Aerobic oxidation is caused by

A) Aerobic bacterias in presence of excess of 02

B) Anaerobic bacterias in presence of insufficient 02

C) Aerobic bacterias in absence of 02

D) None of these

2) A semipermeable membrane allow the flow of

A) Solvent molecules B) Solute molecules

C) Both A and B D) None of these

3) A system consists of water in contact with its vapour, the degree of freedom is

A) Zero B) One C) Two D) Three

4) Machine operating at high temperatures and high loads are best lubricated by

A) Mineral oils B) Solid Lubricants

C) Greases D) Animal oils

5) In Ag-Pb system, at the Eutectic Point, the number of phases at equilibrium
are

A) One B) Two C) Three D) Zero

6) Corrosion is an example of

A) Oxidation B) Reduction C) Electrolysis D) Erosion

7) Drying oils supply to paint film

A) Water Proofness B) Medium or Vehicle

C) Main film forming constituent D) All of these
P.T.O.
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8) Analysis of sulphur in coal is carried out by

A) Proximate analysis B) Ultimate analysis

C) Volumetric analysis D) None of these

9) The purest commercial form of iron is

A) Cast iron B) Steel C) Wrought iron D) Stainless steel

10) An alloy having high electrical resistance and can be used in heating appliances is

A) Duralumin B) Brass C) Stainless steel D) Nichrome

11) An organic polymer shows appreciable conductivity if polymer chain contains

A) Conjugation B) Only single bond

C) Only double bond D) Functional group

12) The most widely used vulcanizing agent is

A) Ozone B) Sulphur C) Chlorine D) Phosphorous

13) What is the normality of 1 litre solution containing 40 gm of NaOH ?

A) 1 N B) 4 N C) 2 N D) 0.1 N

14) The detection of steroid drugs used by athletes can be carried out by

A) TGA B) DTA C) DSC D) GLC

______________
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Seat
No.

  F.E. (Part – I/II) (CGPA) Examination, 2016
ENGINEERING CHEMISTRY

Day and Date : Friday, 23-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

             N.B. : i) Attempt all questions.
ii) Draw neat diagrams wherever necessary.
iii) Figures to right indicate full marks.

SECTION – I
2. A) Attempt any two : 8

a) A sample of water on analysis has been found to contain the following
impurities in ppm as
Impurities  Amount Mole. Wt.
Ca(HCO3)2 8.50 162
Mg(HCO3)2 10.30 146
CaCl2 4.93 111
Mg SO4 2.50 120
Calculate temporary, permanent and total hardness of water.

b) Define aeration. Explain surface and gravity aerators with suitable diagram.
c) Draw and explain the important features of phase diagram of one component

water system.

B) Attempt any two : 6
a) Define lubrication. Explain fluid film lubrication in detail.
b) Give an account of cathodic protection of corrosion by sacrificial anodic

method.
c) Select the lubricant for :

i) Cutting tools
ii) Transformers
iii) Internal combustion engine.

3. A) Attempt any two : 6
a) Explain scales and sludge formation in boilers with its prevention measures.
b) Write a note on Galvanizing.
c) Define with examples :

i) Reduced phase rule
ii) Component
iii) Degree of freedom.
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B) Attempt any two : 8
a) Write a note on co-agulation of H2O.
b) Discuss the following as a lubricants :

i) Animal and vegetable oils ii) Mineral oils.
c) Discuss the mechanism of wet corrosion by :

i) Hydrogen evolution method ii) Oxygen absorption method.

SECTION – II

4. A) Attempt any two : 8
a) Explain steps of setting and hardening of portland cement with chemical

reactions.
b) Calculate HCV and LCV of a coal sample having the following composition

C = 75%, O = 5%, H = 6%, S = 0.8%, N = 3%, ash = 10.2%
Take latent heat of steam = 540 Kcal/Kg

c) Explain isolation of natural rubber from latex.

B) Attempt any two : 6
a) Draw a labelled block diagram of GLC.
b) Distinguish between addition and condensation polymerization.
c) Define

i) Calorific value ii) Polymerization iii) TGA.

5. A)  i) Write compound constituents of portland cement. 3
ii) What are advantages and disadvantages of gaseous fuel or solid fuel ? 3

OR

A)  i) What is the weight of MgSO4 required to prepare 0.5 N solution of 750 ml ?
(Mole. Wt. of MgSO4 = 120) 3

ii) Write a note on polymers in medicine and surgery. 3

B) Attempt any two : 8
i) Explain construction and working of bomb calorimeter. 4
ii) Explain composition, properties and applications of different varieties of

steel. 4
iii) a) Calculate the molecular weight of polymer having D.P. = 4500, where

molecular weight of monomer is 56. 2
b) Give properties and uses of two types of glass. 2

_____________________
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 F.E. (Part – I/II) (CGPA) Examination, 2016
ENGINEERING CHEMISTRY

Day and Date : Friday, 23-12-2016 Total Marks : 70
Time : 10.00 a.m. to 1.00 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.

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

1. Choose the correct answer : (14×1=14)
1) Analysis of sulphur in coal is carried out by

A) Proximate analysis B) Ultimate analysis
C) Volumetric analysis D) None of these

2) The purest commercial form of iron is
A) Cast iron B) Steel C) Wrought iron D) Stainless steel

3) An alloy having high electrical resistance and can be used in heating appliances is
A) Duralumin B) Brass C) Stainless steel D) Nichrome

4) An organic polymer shows appreciable conductivity if polymer chain contains
A) Conjugation B) Only single bond
C) Only double bond D) Functional group

5) The most widely used vulcanizing agent is
A) Ozone B) Sulphur C) Chlorine D) Phosphorous

6) What is the normality of 1 litre solution containing 40 gm of NaOH ?
A) 1 N B) 4 N C) 2 N D) 0.1 N

7) The detection of steroid drugs used by athletes can be carried out by
A) TGA B) DTA C) DSC D) GLC

8) Aerobic oxidation is caused by
A) Aerobic bacterias in presence of excess of 02
B) Anaerobic bacterias in presence of insufficient 02
C) Aerobic bacterias in absence of 02

D) None of these

P.T.O.
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9) A semipermeable membrane allow the flow of

A) Solvent molecules B) Solute molecules

C) Both A and B D) None of these

10) A system consists of water in contact with its vapour, the degree of freedom is

A) Zero B) One C) Two D) Three

11) Machine operating at high temperatures and high loads are best lubricated by

A) Mineral oils B) Solid Lubricants

C) Greases D) Animal oils

12) In Ag-Pb system, at the Eutectic Point, the number of phases at equilibrium
are

A) One B) Two C) Three D) Zero

13) Corrosion is an example of

A) Oxidation B) Reduction C) Electrolysis D) Erosion

14) Drying oils supply to paint film

A) Water Proofness B) Medium or Vehicle

C) Main film forming constituent D) All of these

______________
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Seat
No.

  F.E. (Part – I/II) (CGPA) Examination, 2016
ENGINEERING CHEMISTRY

Day and Date : Friday, 23-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

             N.B. : i) Attempt all questions.
ii) Draw neat diagrams wherever necessary.
iii) Figures to right indicate full marks.

SECTION – I
2. A) Attempt any two : 8

a) A sample of water on analysis has been found to contain the following
impurities in ppm as
Impurities  Amount Mole. Wt.
Ca(HCO3)2 8.50 162
Mg(HCO3)2 10.30 146
CaCl2 4.93 111
Mg SO4 2.50 120
Calculate temporary, permanent and total hardness of water.

b) Define aeration. Explain surface and gravity aerators with suitable diagram.
c) Draw and explain the important features of phase diagram of one component

water system.

B) Attempt any two : 6
a) Define lubrication. Explain fluid film lubrication in detail.
b) Give an account of cathodic protection of corrosion by sacrificial anodic

method.
c) Select the lubricant for :

i) Cutting tools
ii) Transformers
iii) Internal combustion engine.

3. A) Attempt any two : 6
a) Explain scales and sludge formation in boilers with its prevention measures.
b) Write a note on Galvanizing.
c) Define with examples :

i) Reduced phase rule
ii) Component
iii) Degree of freedom.
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B) Attempt any two : 8
a) Write a note on co-agulation of H2O.
b) Discuss the following as a lubricants :

i) Animal and vegetable oils ii) Mineral oils.
c) Discuss the mechanism of wet corrosion by :

i) Hydrogen evolution method ii) Oxygen absorption method.

SECTION – II

4. A) Attempt any two : 8
a) Explain steps of setting and hardening of portland cement with chemical

reactions.
b) Calculate HCV and LCV of a coal sample having the following composition

C = 75%, O = 5%, H = 6%, S = 0.8%, N = 3%, ash = 10.2%
Take latent heat of steam = 540 Kcal/Kg

c) Explain isolation of natural rubber from latex.

B) Attempt any two : 6
a) Draw a labelled block diagram of GLC.
b) Distinguish between addition and condensation polymerization.
c) Define

i) Calorific value ii) Polymerization iii) TGA.

5. A)  i) Write compound constituents of portland cement. 3
ii) What are advantages and disadvantages of gaseous fuel or solid fuel ? 3

OR

A)  i) What is the weight of MgSO4 required to prepare 0.5 N solution of 750 ml ?
(Mole. Wt. of MgSO4 = 120) 3

ii) Write a note on polymers in medicine and surgery. 3

B) Attempt any two : 8
i) Explain construction and working of bomb calorimeter. 4
ii) Explain composition, properties and applications of different varieties of

steel. 4
iii) a) Calculate the molecular weight of polymer having D.P. = 4500, where

molecular weight of monomer is 56. 2
b) Give properties and uses of two types of glass. 2

_____________________
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 F.E. (Part – I/II) (CGPA) Examination, 2016
ENGINEERING CHEMISTRY

Day and Date : Friday, 23-12-2016 Total Marks : 70
Time : 10.00 a.m. to 1.00 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.

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

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

1) In Ag-Pb system, at the Eutectic Point, the number of phases at equilibrium
are

A) One B) Two C) Three D) Zero

2) Corrosion is an example of

A) Oxidation B) Reduction C) Electrolysis D) Erosion

3) Drying oils supply to paint film

A) Water Proofness B) Medium or Vehicle

C) Main film forming constituent D) All of these

4) Analysis of sulphur in coal is carried out by

A) Proximate analysis B) Ultimate analysis

C) Volumetric analysis D) None of these

5) The purest commercial form of iron is

A) Cast iron B) Steel C) Wrought iron D) Stainless steel

6) An alloy having high electrical resistance and can be used in heating appliances is

A) Duralumin B) Brass C) Stainless steel D) Nichrome

7) An organic polymer shows appreciable conductivity if polymer chain contains

A) Conjugation B) Only single bond

C) Only double bond D) Functional group

8) The most widely used vulcanizing agent is

A) Ozone B) Sulphur C) Chlorine D) Phosphorous

P.T.O.

Set R
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9) What is the normality of 1 litre solution containing 40 gm of NaOH ?

A) 1 N B) 4 N C) 2 N D) 0.1 N

10) The detection of steroid drugs used by athletes can be carried out by

A) TGA B) DTA C) DSC D) GLC

11) Aerobic oxidation is caused by

A) Aerobic bacterias in presence of excess of 02

B) Anaerobic bacterias in presence of insufficient 02

C) Aerobic bacterias in absence of 02

D) None of these

12) A semipermeable membrane allow the flow of

A) Solvent molecules B) Solute molecules

C) Both A and B D) None of these

13) A system consists of water in contact with its vapour, the degree of freedom is

A) Zero B) One C) Two D) Three

14) Machine operating at high temperatures and high loads are best lubricated by

A) Mineral oils B) Solid Lubricants

C) Greases D) Animal oils

______________
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Seat
No.

  F.E. (Part – I/II) (CGPA) Examination, 2016
ENGINEERING CHEMISTRY

Day and Date : Friday, 23-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

             N.B. : i) Attempt all questions.
ii) Draw neat diagrams wherever necessary.
iii) Figures to right indicate full marks.

SECTION – I
2. A) Attempt any two : 8

a) A sample of water on analysis has been found to contain the following
impurities in ppm as
Impurities  Amount Mole. Wt.
Ca(HCO3)2 8.50 162
Mg(HCO3)2 10.30 146
CaCl2 4.93 111
Mg SO4 2.50 120
Calculate temporary, permanent and total hardness of water.

b) Define aeration. Explain surface and gravity aerators with suitable diagram.
c) Draw and explain the important features of phase diagram of one component

water system.

B) Attempt any two : 6
a) Define lubrication. Explain fluid film lubrication in detail.
b) Give an account of cathodic protection of corrosion by sacrificial anodic

method.
c) Select the lubricant for :

i) Cutting tools
ii) Transformers
iii) Internal combustion engine.

3. A) Attempt any two : 6
a) Explain scales and sludge formation in boilers with its prevention measures.
b) Write a note on Galvanizing.
c) Define with examples :

i) Reduced phase rule
ii) Component
iii) Degree of freedom.
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B) Attempt any two : 8
a) Write a note on co-agulation of H2O.
b) Discuss the following as a lubricants :

i) Animal and vegetable oils ii) Mineral oils.
c) Discuss the mechanism of wet corrosion by :

i) Hydrogen evolution method ii) Oxygen absorption method.

SECTION – II

4. A) Attempt any two : 8
a) Explain steps of setting and hardening of portland cement with chemical

reactions.
b) Calculate HCV and LCV of a coal sample having the following composition

C = 75%, O = 5%, H = 6%, S = 0.8%, N = 3%, ash = 10.2%
Take latent heat of steam = 540 Kcal/Kg

c) Explain isolation of natural rubber from latex.

B) Attempt any two : 6
a) Draw a labelled block diagram of GLC.
b) Distinguish between addition and condensation polymerization.
c) Define

i) Calorific value ii) Polymerization iii) TGA.

5. A)  i) Write compound constituents of portland cement. 3
ii) What are advantages and disadvantages of gaseous fuel or solid fuel ? 3

OR

A)  i) What is the weight of MgSO4 required to prepare 0.5 N solution of 750 ml ?
(Mole. Wt. of MgSO4 = 120) 3

ii) Write a note on polymers in medicine and surgery. 3

B) Attempt any two : 8
i) Explain construction and working of bomb calorimeter. 4
ii) Explain composition, properties and applications of different varieties of

steel. 4
iii) a) Calculate the molecular weight of polymer having D.P. = 4500, where

molecular weight of monomer is 56. 2
b) Give properties and uses of two types of glass. 2

_____________________
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 F.E. (Part – I/II) (CGPA) Examination, 2016
ENGINEERING CHEMISTRY

Day and Date : Friday, 23-12-2016 Total Marks : 70
Time : 10.00 a.m. to 1.00 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.

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

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

1) An alloy having high electrical resistance and can be used in heating appliances is

A) Duralumin B) Brass C) Stainless steel D) Nichrome

2) An organic polymer shows appreciable conductivity if polymer chain contains

A) Conjugation B) Only single bond

C) Only double bond D) Functional group

3) The most widely used vulcanizing agent is

A) Ozone B) Sulphur C) Chlorine D) Phosphorous

4) What is the normality of 1 litre solution containing 40 gm of NaOH ?

A) 1 N B) 4 N C) 2 N D) 0.1 N

5) The detection of steroid drugs used by athletes can be carried out by

A) TGA B) DTA C) DSC D) GLC

6) Aerobic oxidation is caused by

A) Aerobic bacterias in presence of excess of 02

B) Anaerobic bacterias in presence of insufficient 02

C) Aerobic bacterias in absence of 02

D) None of these

7) A semipermeable membrane allow the flow of

A) Solvent molecules B) Solute molecules

C) Both A and B D) None of these

P.T.O.
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8) A system consists of water in contact with its vapour, the degree of freedom is

A) Zero B) One C) Two D) Three

9) Machine operating at high temperatures and high loads are best lubricated by

A) Mineral oils B) Solid Lubricants

C) Greases D) Animal oils

10) In Ag-Pb system, at the Eutectic Point, the number of phases at equilibrium
are

A) One B) Two C) Three D) Zero

11) Corrosion is an example of

A) Oxidation B) Reduction C) Electrolysis D) Erosion

12) Drying oils supply to paint film

A) Water Proofness B) Medium or Vehicle

C) Main film forming constituent D) All of these

13) Analysis of sulphur in coal is carried out by

A) Proximate analysis B) Ultimate analysis

C) Volumetric analysis D) None of these

14) The purest commercial form of iron is

A) Cast iron B) Steel C) Wrought iron D) Stainless steel

______________
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Seat
No.

  F.E. (Part – I/II) (CGPA) Examination, 2016
ENGINEERING CHEMISTRY

Day and Date : Friday, 23-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

             N.B. : i) Attempt all questions.
ii) Draw neat diagrams wherever necessary.
iii) Figures to right indicate full marks.

SECTION – I
2. A) Attempt any two : 8

a) A sample of water on analysis has been found to contain the following
impurities in ppm as
Impurities  Amount Mole. Wt.
Ca(HCO3)2 8.50 162
Mg(HCO3)2 10.30 146
CaCl2 4.93 111
Mg SO4 2.50 120
Calculate temporary, permanent and total hardness of water.

b) Define aeration. Explain surface and gravity aerators with suitable diagram.
c) Draw and explain the important features of phase diagram of one component

water system.

B) Attempt any two : 6
a) Define lubrication. Explain fluid film lubrication in detail.
b) Give an account of cathodic protection of corrosion by sacrificial anodic

method.
c) Select the lubricant for :

i) Cutting tools
ii) Transformers
iii) Internal combustion engine.

3. A) Attempt any two : 6
a) Explain scales and sludge formation in boilers with its prevention measures.
b) Write a note on Galvanizing.
c) Define with examples :

i) Reduced phase rule
ii) Component
iii) Degree of freedom.
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B) Attempt any two : 8
a) Write a note on co-agulation of H2O.
b) Discuss the following as a lubricants :

i) Animal and vegetable oils ii) Mineral oils.
c) Discuss the mechanism of wet corrosion by :

i) Hydrogen evolution method ii) Oxygen absorption method.

SECTION – II

4. A) Attempt any two : 8
a) Explain steps of setting and hardening of portland cement with chemical

reactions.
b) Calculate HCV and LCV of a coal sample having the following composition

C = 75%, O = 5%, H = 6%, S = 0.8%, N = 3%, ash = 10.2%
Take latent heat of steam = 540 Kcal/Kg

c) Explain isolation of natural rubber from latex.

B) Attempt any two : 6
a) Draw a labelled block diagram of GLC.
b) Distinguish between addition and condensation polymerization.
c) Define

i) Calorific value ii) Polymerization iii) TGA.

5. A)  i) Write compound constituents of portland cement. 3
ii) What are advantages and disadvantages of gaseous fuel or solid fuel ? 3

OR

A)  i) What is the weight of MgSO4 required to prepare 0.5 N solution of 750 ml ?
(Mole. Wt. of MgSO4 = 120) 3

ii) Write a note on polymers in medicine and surgery. 3

B) Attempt any two : 8
i) Explain construction and working of bomb calorimeter. 4
ii) Explain composition, properties and applications of different varieties of

steel. 4
iii) a) Calculate the molecular weight of polymer having D.P. = 4500, where

molecular weight of monomer is 56. 2
b) Give properties and uses of two types of glass. 2

_____________________
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Set P

SLR-EP – 604
Seat
No.

T.E. (Part – I) (All Branches) Examination, 2016
SELF LEARNING (HSS)

Stress And Coping

Day and Date : Saturday, 10-12-2016 Max. Marks : 50
Time :  10.00 a.m. to 12.00 noon

Instructions : i) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

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

MCQ/Objective Type Questions
Marks : 10

1. A) Choose the correct answers : 5

1) There are _________ and _________ strategies to cope with stress.
a) Individual and organisational
b) Personal and interpersonal
c) occupational and job level
d) Inter personal and intrapersonal

2) _________ is the confusion about the expectation of the role one occupies.
a) Role stagnation b) Role Isolation
c) Role erosion d) Role ambiguity

3) Stress is _________ related to performance.
a) Positively b) Negatively
c) Proportionately d) None of these

4) Lack of cohensiveness is _________ stressor.
a) Individual level b) Organisational level
c) Group level d) Extra organisational level

5) Absenteeism, turnover and less productivity are _________ symptoms of
stress.
a) Medical b) Psychological
c) Behavioural d) None of these

P.T.O.
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B) Match the pairs : 5

      Set “A”                         Set “B”

1) Psychological systems 1) Organisational stressors

2) Physiological symptoms 2) Political uncertainty

3) Individual factors 3) High blood pressure

4) Organisational factors 4) Family problems

5) Environmental factors 5) Anxiety

______________
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SLR-EP – 604

Seat
No.

T.E. (Part – I) (All Branches) Examination, 2016
SELF LEARNING (HSS)

Stress And Coping

Day and Date : Saturday, 10-12-2016  Marks : 40
Time :  10.00 a.m. to 12.00 noon

Instruction : Solve any 4 from Q. No. 2 to Q. No. 7.

2. Define stress and explain current and historical status of stress. 10

3. Explain common sources of stress in detail. 10

4. Elaborate the various consequences of stress. 10

5. Explain the various stress management techniques. 10

6. Discuss the nature of stress response. 10

7. What does the role of social support play in mitigating stress? 10

_____________________
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SLR-EP – 604
Seat
No.

T.E. (Part – I) (All Branches) Examination, 2016
SELF LEARNING (HSS)

Stress And Coping

Day and Date : Saturday, 10-12-2016 Max. Marks : 50
Time :  10.00 a.m. to 12.00 noon

Instructions : i) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

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

MCQ/Objective Type Questions
Marks : 10

1. A) Choose the correct answers : 5

1) Lack of cohensiveness is _________ stressor.
a) Individual level b) Organisational level
c) Group level d) Extra organisational level

2) Absenteeism, turnover and less productivity are _________ symptoms of
stress.
a) Medical b) Psychological
c) Behavioural d) None of these

3) There are _________ and _________ strategies to cope with stress.
a) Individual and organisational
b) Personal and interpersonal
c) occupational and job level
d) Inter personal and intrapersonal

4) _________ is the confusion about the expectation of the role one occupies.
a) Role stagnation b) Role Isolation
c) Role erosion d) Role ambiguity

5) Stress is _________ related to performance.
a) Positively b) Negatively
c) Proportionately d) None of these

P.T.O.
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B) Match the pairs : 5

      Set “A”                         Set “B”

1) Psychological systems 1) Organisational stressors

2) Physiological symptoms 2) Political uncertainty

3) Individual factors 3) High blood pressure

4) Organisational factors 4) Family problems

5) Environmental factors 5) Anxiety

______________
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SLR-EP – 604

Seat
No.

T.E. (Part – I) (All Branches) Examination, 2016
SELF LEARNING (HSS)

Stress And Coping

Day and Date : Saturday, 10-12-2016  Marks : 40
Time :  10.00 a.m. to 12.00 noon

Instruction : Solve any 4 from Q. No. 2 to Q. No. 7.

2. Define stress and explain current and historical status of stress. 10

3. Explain common sources of stress in detail. 10

4. Elaborate the various consequences of stress. 10

5. Explain the various stress management techniques. 10

6. Discuss the nature of stress response. 10

7. What does the role of social support play in mitigating stress? 10

_____________________
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SLR-EP – 604
Seat
No.

T.E. (Part – I) (All Branches) Examination, 2016
SELF LEARNING (HSS)

Stress And Coping

Day and Date : Saturday, 10-12-2016 Max. Marks : 50
Time :  10.00 a.m. to 12.00 noon

Instructions : i) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

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

MCQ/Objective Type Questions
Marks : 10

1. A) Choose the correct answers : 5

1) Stress is _________ related to performance.
a) Positively b) Negatively
c) Proportionately d) None of these

2) Lack of cohensiveness is _________ stressor.
a) Individual level b) Organisational level
c) Group level d) Extra organisational level

3) Absenteeism, turnover and less productivity are _________ symptoms of
stress.
a) Medical b) Psychological
c) Behavioural d) None of these

4) There are _________ and _________ strategies to cope with stress.
a) Individual and organisational
b) Personal and interpersonal
c) occupational and job level
d) Inter personal and intrapersonal

5) _________ is the confusion about the expectation of the role one occupies.
a) Role stagnation b) Role Isolation
c) Role erosion d) Role ambiguity

P.T.O.
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B) Match the pairs : 5

      Set “A”                         Set “B”

1) Psychological systems 1) Organisational stressors

2) Physiological symptoms 2) Political uncertainty

3) Individual factors 3) High blood pressure

4) Organisational factors 4) Family problems

5) Environmental factors 5) Anxiety

______________
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SLR-EP – 604

Seat
No.

T.E. (Part – I) (All Branches) Examination, 2016
SELF LEARNING (HSS)

Stress And Coping

Day and Date : Saturday, 10-12-2016  Marks : 40
Time :  10.00 a.m. to 12.00 noon

Instruction : Solve any 4 from Q. No. 2 to Q. No. 7.

2. Define stress and explain current and historical status of stress. 10

3. Explain common sources of stress in detail. 10

4. Elaborate the various consequences of stress. 10

5. Explain the various stress management techniques. 10

6. Discuss the nature of stress response. 10

7. What does the role of social support play in mitigating stress? 10

_____________________
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SLR-EP – 604
Seat
No.

T.E. (Part – I) (All Branches) Examination, 2016
SELF LEARNING (HSS)

Stress And Coping

Day and Date : Saturday, 10-12-2016 Max. Marks : 50
Time :  10.00 a.m. to 12.00 noon

Instructions : i) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

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

MCQ/Objective Type Questions
Marks : 10

1. A) Choose the correct answers : 5

1) _________ is the confusion about the expectation of the role one occupies.
a) Role stagnation b) Role Isolation
c) Role erosion d) Role ambiguity

2) Stress is _________ related to performance.
a) Positively b) Negatively
c) Proportionately d) None of these

3) Lack of cohensiveness is _________ stressor.
a) Individual level b) Organisational level
c) Group level d) Extra organisational level

4) Absenteeism, turnover and less productivity are _________ symptoms of
stress.
a) Medical b) Psychological
c) Behavioural d) None of these

5) There are _________ and _________ strategies to cope with stress.
a) Individual and organisational
b) Personal and interpersonal
c) occupational and job level
d) Inter personal and intrapersonal

P.T.O.

SSet
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B) Match the pairs : 5

      Set “A”                         Set “B”

1) Psychological systems 1) Organisational stressors

2) Physiological symptoms 2) Political uncertainty

3) Individual factors 3) High blood pressure

4) Organisational factors 4) Family problems

5) Environmental factors 5) Anxiety

______________
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SLR-EP – 604

Seat
No.

T.E. (Part – I) (All Branches) Examination, 2016
SELF LEARNING (HSS)

Stress And Coping

Day and Date : Saturday, 10-12-2016  Marks : 40
Time :  10.00 a.m. to 12.00 noon

Instruction : Solve any 4 from Q. No. 2 to Q. No. 7.

2. Define stress and explain current and historical status of stress. 10

3. Explain common sources of stress in detail. 10

4. Elaborate the various consequences of stress. 10

5. Explain the various stress management techniques. 10

6. Discuss the nature of stress response. 10

7. What does the role of social support play in mitigating stress? 10

_____________________



SLR-EP – 604 -4- �������	
�

Set S



�������	
� �������	�
��

����������	���������������������������� �!�"�#


�$����%&�����'���(���)*��+'���%*$'�')(

,�-��'�.�$��$,�.�$�)�.�$� ����/� �������0� �*����

�����������	�
�������������������� ����������
���

���	�
��������������������������

������ �� �����	�
������������
�� ������
��
���
�	
�����������
���������

�� ��
���
 �
�
 �����������
 ��
�����
 �
��!��
 ��
��"��
#���
$���
���
��
������������
������
���������

%� ����������� !"���	#�������$����	�������%�
�������
������&��'����
����������	��(���%��)���*%���+�),����-��
��%�
��

.%12'34����5��67��18���� ��

�����
���

�� �����	���	� �	 �����!	��
 �#�9#:#��

�" ����##$��%����#��	���������&	��������

�" '�$	�����##$� �����������#��	����%%� 	�!�� ������� ��#$��!����%���$����

�	 ��� �$�	(��	�	���

)" ��%����	�%�$$��#	 �%� �������%���	�#��	�����	���		���!�� �� ������)	�$��	

��	��	�

 " �	�������	��������	����&	������!���

�" *��	��%��)�&	

�" +$$��%���	�%�$$�!��,��	�	���#$	���%����	$$	 ���$�#�#	���#��	 ������	� 	#�

�" ��#��,��� )" -��	���

 " ����� �� �" ���	����

." +�#	�����	&	$�#�����	!�#� 	���%�������,�)���	�%�����$����&��,�$�!�%���

���� ��$	��	�$��/	�!���	�����#��	 ������0�� ��%����%�1-2�!��$��)	������)$	�3

�" -��	�� )" ��#��,��

 " ���	���� �" 1�������$��	��,�

4" 0���������	��	���%���#��	���3

�" .���	�� )" ����	��

 " ����	�� �" ����	��

���'�

��� �
����

$ �



�����

�������	�
�� ��� �������	
�

�" *��#��	������$$�)	�,���	�����	�#	 ���%������&	������	$����,���

�" +���� �5�	,� )" 6���5�	,�  " ��$��5�	,� �" 0����5�	,�

�" ��	�%����-��	���7�!�!���	�� �	�����1����������	��	�

�" �8�� )" �88�  " �9�� �" �8��

:" 0�� ���%���	�%�$$�!��,���������#	 �%� �$$��#��	 �	��)�����	$$	 ���$�#�#	��

$	,��$������3

�" 1�������$��	��,�� )" ���	����

 " ��#��,��� �" ���	��	 	��

8" 1��	$$	 ���$�-�#	���2�,�����	�	��$���%

�" �	���$�0�� )" -���� �$�0��

 " �	 ��� �$�0�� �" ������� �����

9" ��	�$	,��$������ �&	��,����	$$	 ���$�#�#	����,������1�����%��1�%�������

�	 ���$�,����

�" 1�%���������	 ���$�,��+ �����.

)" 1�%���������	 ���$�,��+ ������

 " 1�%���������	 ���$�,��+ �����.

�" 1�%���������	 ���$�,��+ �����8

��" 0������� �#��,����	����%��3

�" '�$��0�� )" 6����

 " 5���� �" +$$���	��)�&	

;;;;;;;;;;;;;;



�����

�������	
� �.� �������	�
��

����������	���������������������������� �!�"�#


�$����%&�����'���(���)*��+'���%*$'�')(

,�-��'�.�$��$,�.�$�)�.�$� ����/� �������0� �*����

�����������	�
�������������������� �����
�4�

���	�
�������������������������

������ �� �����	�
������������
�� ������
��
���
�	
�����������
���������

�� 5�#$��������	���$�1������-��	���+ ����9:�� #�

.� 5$�)���	���	� �#��,�������	����� 	���&	�!���� #�

<2

5�#$����#� 	���#��	���	,��������� #�

4� 0��	���������	�������6�/ 8��
 "�

�" ��#��,����

�" ���	��	 	���

." 6���	 ���$�,���������	$$	 ���$�#�#	���

4" -�)$� ����������	������������%�#��	����##$� �������

�" -��	 ������%����������$����!$	�,	�

�" 5��	����$�	(��	�	����%��,�����,�#��	���

;;;;;;;;;;;;;;;;;;;;;

����

$ �



�����



�������	
� �������	�
��

����������	���������������������������� �!�"�#


�$����%&�����'���(���)*��+'���%*$'�')(

,�-��'�.�$��$,�.�$�)�.�$� ����/� �������0� �*����

�����������	�
�������������������� ����������
���

���	�
��������������������������

������ �� �����	�
������������
�� ������
��
���
�	
�����������
���������

�� ��
���
 �
�
 �����������
 ��
�����
 �
��!��
 ��
��"��
#���
$���
���
��
������������
������
���������

%� ����������� !"���	#�������$����	�������%�
�������
������&��'����
����������	��(���%��)���*%���+�),����-��
��%�
��

.%12'34����5��67��18���� ��

�����
���

�� �����	���	� �	 �����!	��
 �#�9#:#��

�" ��	�#	$��#������ �%	��$����	##	 ���#�&�&	����$������'�����(��'�(�������

�	 ���#�$����

�" '�(���������	 ���#�$��) �����*

+" '�(���������	 ���#�$��) ������

 " '�(���������	 ���#�$��) �����*

�" '�(���������	 ���#�$��) �����,

�" -������� �&��$����	����(��.

�" /�#��-�� +" 0����

 " 1���� �" )##���	��+�%	

*" -�� ���(���	�(�##�!��$���������&	 �(� �##��&��	 �	��+�����	##	 ���#�&�&	��

#	$��#������.

�" '�������#��	��$�� +" ���	����

 " ��&��$��� �" ���	��	 	��

2" '��	##	 ���#�3�&	���4�$�����	�	��#���(

�" �	���#�-�� +" 3���� �#�-��

 " �	 ��� �#�-�� �" ������� �����

���'�

��� 1
����

$ �



����1

�������	�
�� ��� �������	
�

�" ����&&#��(����&��	���������%	��������

�" /�#	�����&&#� �����������&��	����((� 	�!�� ������� ��&#��!����(���#����

�	 ��� �#�	5��	�	���

+" ��(����	�(�##��&	 �(� �������(���	�&��	�����	���		���!�� �� ������+	�#��	

��	��	�

 " �	�������	��������	����%	������!���

�" 6��	��(��+�%	

�" )##��(���	�(�##�!��$��	�	���&#	���(����	##	 ���#�&�&	���&��	 ������	� 	&�

�" ��&��$��� +" 3��	���

 " ����� �� �" ���	����

7" )�&	�����	%	#�&�����	!�&� 	���(�������$�+���	�(�����#����%��$�#�!�(���

���� ��#	��	�#��8	�!���	�����&��	 ������-�� ��(����(�'34�!��#��+	������+#	�.

�" 3��	�� +" ��&��$��

 " ���	���� �" '�������#��	��$�

," -���������	��	���(���&��	���.

�" *���	�� +" ����	��

 " ����	�� �" ����	��

9" 6��&��	������##�+	�$���	�����	�&	 ���(������%	������	#����$���

�" )���� �1�	$� +" 0���1�	$�  " ��#��1�	$� �" -����1�	$�

��" ��	�(����3��	���:�!�!���	�� �	�����'����������	��	�

�" �,�� +" �,,�  " �9�� �" �,��

;;;;;;;;;;;;;;



����1

�������	
� �*� �������	�
��

����������	���������������������������� �!�"�#


�$����%&�����'���(���)*��+'���%*$'�')(

,�-��'�.�$��$,�.�$�)�.�$� ����/� �������0� �*����

�����������	�
�������������������� �����
�2�

���	�
�������������������������

������ �� �����	�
������������
�� ������
��
���
�	
�����������
���������

�� 1�&#��������	���#�'������3��	���) ����97�� #�

*� 1#�+���	���	� �&��$�������	����� 	���%	�!���� #�

<4

1�&#����&� 	���&��	���	$��������� #�

2� -��	���������	�������6�/ 8��
 "�

�" ��&��$����

�" ���	��	 	���

*" 0���	 ���#�$���������	##	 ���#�&�&	���

2" 3�+#� ����������	������������(�&��	����&&#� �������

�" 3��	 ������(����������#����!#	�$	�

�" 1��	����#�	5��	�	����(��$�����$�&��	���

;;;;;;;;;;;;;;;;;;;;;

����

$ �



����1



�������	
� �������	�
��

����������	���������������������������� �!�"�#


�$����%&�����'���(���)*��+'���%*$'�')(

,�-��'�.�$��$,�.�$�)�.�$� ����/� �������0� �*����

�����������	�
�������������������� ����������
���

���	�
��������������������������

������ �� �����	�
������������
�� ������
��
���
�	
�����������
���������

�� ��
���
 �
�
 �����������
 ��
�����
 �
��!��
 ��
��"��
#���
$���
���
��
������������
������
���������

%� ����������� !"���	#�������$����	�������%�
�������
������&��'����
����������	��(���%��)���*%���+�),����-��
��%�
��

.%12'34����5��67��18���� ��

�����
���

�� �����	���	� �	 �����!	��
 �#�9#:#��

�" #��$��	������%%�&	�'���	�����	�$	 ���(������)	������	%����'���

�" *���� �+�	'� &" ,���+�	'�  " ��%��+�	'� �" -����+�	'�

�" ��	�(����.��	���/�!�!���	�� �	�����0����������	��	�

�" �1�� &" �11�  " �2�� �" �1��

3" ��	�%	'��%������ �)	��'����	%%	 ���%�$�$	����'������0�����(��0�(�������

�	 ���%�'����

�" 0�(���������	 ���%�'��* �����3

&" 0�(���������	 ���%�'��* ������

 " 0�(���������	 ���%�'��* �����3

�" 0�(���������	 ���%�'��* �����1

4" -������� �$��'����	����(��5

�" 6�%��-�� &" ,����

 " +���� �" *%%���	��&�)	

�" *�$	�����	)	%�$�����	!�$� 	���(�������'�&���	�(�����%����)��'�%�!�(���

���� ��%	��	�%��7	�!���	�����$��	 ������-�� ��(����(�0.8�!��%��&	������&%	�5

�" .��	�� &" ��$��'��

 " ���	���� �" 0�������%��	��'�

���'�

��� �
����

$ �



�����

�������	�
�� ��� �������	
�

�" -���������	��	���(���$��	���5

�" 3���	�� &" ����	��

 " ����	�� �" ����	��

9" ����$$%��(����$��	���������)	��������

�" 6�%	�����$$%� �����������$��	����((� 	�!�� ������� ��$%��!����(���%����

�	 ��� �%�	:��	�	���

&" ��(����	�(�%%��$	 �(� �������(���	�$��	�����	���		���!�� �� ������&	�%��	

��	��	�

 " �	�������	��������	����)	������!���

�" #��	��(��&�)	

1" *%%��(���	�(�%%�!��'��	�	���$%	���(����	%%	 ���%�$�$	���$��	 ������	� 	$�

�" ��$��'��� &" .��	���

 " ����� �� �" ���	����

2" -�� ���(���	�(�%%�!��'���������$	 �(� �%%��$��	 �	��&�����	%%	 ���%�$�$	��

%	'��%������5

�" 0�������%��	��'�� &" ���	����

 " ��$��'��� �" ���	��	 	��

��" 0��	%%	 ���%�.�$	���8�'�����	�	��%���(

�" �	���%�-�� &" .���� �%�-��

 " �	 ��� �%�-�� �" ������� �����

;;;;;;;;;;;;;;



�����

�������	
� �3� �������	�
��

����������	���������������������������� �!�"�#


�$����%&�����'���(���)*��+'���%*$'�')(

,�-��'�.�$��$,�.�$�)�.�$� ����/� �������0� �*����

�����������	�
�������������������� �����
�4�

���	�
�������������������������

������ �� �����	�
������������
�� ������
��
���
�	
�����������
���������

�� +�$%��������	���%�0������.��	���* ����29�� #�

3� +%�&���	���	� �$��'�������	����� 	���)	�!���� #�

<8

+�$%����$� 	���$��	���	'��������� #�

4� -��	���������	�������6�/ 8��
 "�

�" ��$��'����

�" ���	��	 	���

3" ,���	 ���%�'���������	%%	 ���%�$�$	���

4" .�&%� ����������	������������(�$��	����$$%� �������

�" .��	 ������(����������%����!%	�'	�

�" +��	����%�	:��	�	����(��'�����'�$��	���

;;;;;;;;;;;;;;;;;;;;;

����

$ �



�����



�������	
� �������	�
��

����������	���������������������������� �!�"�#


�$����%&�����'���(���)*��+'���%*$'�')(

,�-��'�.�$��$,�.�$�)�.�$� ����/� �������0� �*����

�����������	�
�������������������� ����������
���

���	�
��������������������������

������ �� �����	�
������������
�� ������
��
���
�	
�����������
���������

�� ��
���
 �
�
 �����������
 ��
�����
 �
��!��
 ��
��"��
#���
$���
���
��
������������
������
���������

%� ����������� !"���	#�������$����	�������%�
�������
������&��'����
����������	��(���%��)���*%���+�),����-��
��%�
��

.%12'34����5��67��18���� ��

�����
���

�� �����	���	� �	 �����!	��
 �#�9#:#��

�" #�$	�����	%	&�$�����	!�$� 	���'�������(�)���	�'�����&����%��(�&�!�'���

���� ��&	��	�&��*	�!���	�����$��	 ������+�� ��'����'�,-.�!��&��)	������)&	�/

�" -��	�� )" ��$��(��

 " ���	���� �" ,�������&��	��(�

�" +���������	��	���'���$��	���/

�" 0���	�� )" ����	��

 " ����	�� �" ����	��

0" 1��$��	������&&�)	�(���	�����	�$	 ���'������%	������	&����(���

�" #���� �2�	(� )" 3���2�	(�  " ��&��2�	(� �" +����2�	(�

4" ��	�'����-��	���5�!�!���	�� �	�����,����������	��	�

�" �6�� )" �66�  " �7�� �" �6��

�" +�� ���'���	�'�&&�!��(���������$	 �'� �&&��$��	 �	��)�����	&&	 ���&�$�$	��

&	(��&������/

�" ,�������&��	��(�� )" ���	����

 " ��$��(��� �" ���	��	 	��

�" ,��	&&	 ���&�-�$	���.�(�����	�	��&���'

�" �	���&�+�� )" -���� �&�+��

 " �	 ��� �&�+�� �" ������� �����

���'�

��� �
����

$ �



�����

�������	�
�� ��� �������	
�

8" ��	�&	(��&������ �%	��(����	&&	 ���&�$�$	����(������,�����'��,�'�������

�	 ���&�(����

�" ,�'���������	 ���&�(��# �����0

)" ,�'���������	 ���&�(��# ������

 " ,�'���������	 ���&�(��# �����0

�" ,�'���������	 ���&�(��# �����6

6" +������� �$��(����	����'��/

�" 9�&��+�� )" 3����

 " 2���� �" #&&���	��)�%	

7" ����$$&��'����$��	���������%	��������

�" 9�&	�����$$&� �����������$��	����''� 	�!�� ������� ��$&��!����'���&����

�	 ��� �&�	:��	�	���

)" ��'����	�'�&&��$	 �'� �������'���	�$��	�����	���		���!�� �� ������)	�&��	

��	��	�

 " �	�������	��������	����%	������!���

�" 1��	��'��)�%	

��" #&&��'���	�'�&&�!��(��	�	���$&	���'����	&&	 ���&�$�$	���$��	 ������	� 	$�

�" ��$��(��� )" -��	���

 " ����� �� �" ���	����

;;;;;;;;;;;;;;



�����

�������	
� �0� �������	�
��

����������	���������������������������� �!�"�#


�$����%&�����'���(���)*��+'���%*$'�')(

,�-��'�.�$��$,�.�$�)�.�$� ����/� �������0� �*����

�����������	�
�������������������� �����
�4�

���	�
�������������������������

������ �� �����	�
������������
�� ������
��
���
�	
�����������
���������

�� 2�$&��������	���&�,������-��	���# ����78�� #�

0� 2&�)���	���	� �$��(�������	����� 	���%	�!���� #�

<.

2�$&����$� 	���$��	���	(��������� #�

4� +��	���������	�������6�/ 8��
 "�

�" ��$��(����

�" ���	��	 	���

0" 3���	 ���&�(���������	&&	 ���&�$�$	���

4" -�)&� ����������	������������'�$��	����$$&� �������

�" -��	 ������'����������&����!&	�(	�

�" 2��	����&�	:��	�	����'��(�����(�$��	���

;;;;;;;;;;;;;;;;;;;;;

����

$ �



�����


	SLR EP 1.pdf
	SLR-EP-1 (P).pdf
	SLR-EP-1 (Q).pdf
	SLR-EP-1 (R).pdf
	SLR-EP-1 (S).pdf

	SLR EP 2.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 3.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 4.pdf
	SLR-EP-4(Set-P).pdf
	SLR-EP-4(Set-Q).pdf
	SLR-EP-4(Set-R).pdf
	SLR-EP-4(Set-S).pdf

	SLR EP 6.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 7.pdf
	SLR-EP-7 (Set-P).pdf
	SLR-EP-7 (Set-Q).pdf
	SLR-EP-7 (Set-R).pdf
	SLR-EP-7 (Set-S).pdf

	SLR EP 8.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 9.pdf
	SLR EP 9 (P).pdf
	SLR EP 9 (Q).pdf
	SLR EP 9 (R).pdf
	SLR EP 9 (S).pdf

	SLR EP 10.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 11.pdf
	SLR EP 11 (P).pdf
	SLR EP 11 (Q).pdf
	SLR EP 11 (R).pdf
	SLR EP 11 (S).pdf

	SLR EP 12.pdf
	SLR EP 14.pdf
	SLR-EP-14(P).pdf
	SLR-EP-14(Q).pdf
	SLR-EP-14(R).pdf
	SLR-EP-14(S).pdf

	SLR EP 15.pdf
	Set P SLR-EP-15 .PDF
	Set Q SLR-EP-15 .PDF
	Set R SLR-EP-15 .PDF
	Set S SLR-EP-15 .PDF

	SLR EP 376.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 377.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 601.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 602.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR EP 603.pdf
	P Set SLR-EP-603.pdf
	Q Set SLR-EP-603.pdf
	R Set SLR-EP-603.pdf
	S Set SLR-EP-603.pdf

	SLR EP 604.pdf
	SLR-EP-604(P).pdf
	SLR-EP-604(Q).pdf
	SLR-EP-604(R).pdf
	SLR-EP-604(S).pdf

	SLR EP 605.pdf
	SLR EP 605-P.pdf
	SLR EP 605-Q.pdf
	SLR EP 605-R.pdf
	SLR EP 605-S.pdf


