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Total Marks: 80 

Note: 1) Question No.1 is compulsory. 

2) Attempt any three questions from remaining five questions. 

3) Figures to the right indicate full marks. 

4) Use Smith Chart for transmission line problem. 

Solve the following questions. 

a) Test for Hurwitz polynomial using Routh Hrwitz array 5M 
P(s)= S8+5S6+2S4+3S2+1 

b) Check whether the given function is LC/RC/RL function. 5M 
F( s )=( s+2 )(s+6)/2( s+ 1)( s+ 3) 

c) Find VSWR and refection coefficient (Use Smith Chart) 5M 
Q.1) ZL=2+j2 

d) Find the equivalent inductance of the network shown. 5M 
'Ii" 

(J.SI1 A J • 111~ 2..1,- . SH 
----~r-ns--- o~ 

Q.2) a) In the network shown the switch is changed from the position 1 to the position 2 at 8M 
t=O. Steady condition having reached before switching. Find the values T, di/dt and 
d2i/de at t=O+. 

1 \ ~. 20JL 
IMI 1 40'\\ [ ~f .;(~) ) I.Mr-

T _1\1 

b) Calculate the voltage across resistor 60 using source shifting technique. 8M 

'>--~ 
: 3..!L 
\ 

iliA A 

~ 't-'L J i.A- + 

~ ~ 7~SL 1~'J 1 j2SL 
-' 

c} A coil of 20 n resistance has an inductance of 0.2 H and connected in 4M 
parallel with a condenser of 1 00 ~FCapacitance. Calculate the frequency at 
which this circuit will have as a non -inductive resistance. Find also the 
value of dynamic resistance. 
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a) What are standing waves? A transmission line has a characteristic impedance of 8M 

Q.3) 

500 and terminated in a load ZL = 75-j 100 O. Find the following using a Smith 

chart a) VSWR b) Reflection coefficient c) input impedance at a distance o.lh 
from the load d) location of first voltage maximum and first voltage minimum from 

the load. 

b) Find the Thevenin's equivalent offollowing network. 

\0 I), 

11\ 

c) Test for Hurwitz polynomial using continued fraction expansion method. 

QA) a) Find the voltage across 50 resistor in the network shown below. K=0.8 coefficient 

of coupling. •. ~ ,,<;3 , 

~ 5--G--~ J 10 ..Jl... 
.. ()15(f ","""dIP 

I 

b) Test for positive real function 

i) 
_S3-r 60'L --t:.jS + 3 

F (s)= ---. 

2-
S +s -+ 6 

ii) F (s)= 

8M 

4M 

8M 

12M 
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Q.5) a) Two identical sections ofthe network shown are connected in cascade. Obtain the 10M 

transmission parameters of the overall connection. 

'T I z-Q.... 2.... SL I'2.. 

:~\~) ~ ~ 
.• ~ 9--9-_' _-1--1 '_Jl-_---L-, ~_~_: ~ " 

b) In the network shown determine the currents ~ and i2 (t) when the switch is 

closed at t=O. 
1, (:1-) 

Q.6) a) Realize foster form I and foster form II for the following function. 

C_S~I )C~ 'Lt3) 
Z(s)= . 

S (s2. +'2.) 

b) The pole zero diagram of the driving point impedance function of the network is 
shown below. At dc, the input impedance is resistiv.e and equal to 2W. Determine 
the values ofR, Land C. MW 

7(;) ~s LI i)'z _,? ~ -. J1 

o _ ~L5 >(···j1 

10M 

8M 

8M 

c) Find the nominal impedance, cut off frequency and pass band for the network 4M 

shown. 
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   QP Code: 33301 

 

                                                           (3 Hours)                                                 Marks: 80 

N.B: (1) Question No.1 is compulsory and solves any three questions  

               from remaining questions. 

         (2) Assume suitable data if necessary. 

         (3) Draw neat and clean figures. 

 

1. Answer any four:  

(a) What are non-ideal effects in BJT? Explain any one non ideal effect in BJT. 05 

(b) With neat diagram explain the operation of UJT relaxation oscillator. 05 

(c) Compare photodiode with phototransistor.                                                                                      05 

(d) Explain two terminal MOS structure. 05 

(e) Explain zener diode application as voltage regulator. 05 

2. (a) Explain concept, working and characteristics of Tunnel diode.                                                   10 

    (b) Explain working of BJT considering all possible current density 

components in an NPN transistor operating in Active mode. 

10 

3. (a) For a n channel JFET with IDSS= 8mA, V p = - 4v    

(i) If ID= 3mA calculate the value of VGS 

(ii) Calculate VDC (SAT) for ID= 3mA. 

(iii) Calculate transconductance (gm) 

10 

   (b) What is primary advantage of HBT over BJT? Draw and explain schematic 

cross section of an npn HBT structure with its energy band diagram when 

HBT is operated under active mode? 

10 

4. (a) Describe construction, working and characteristics of: 

i. SCR                  ii. IGBT 

10 

   (b) Discuss Ebers- Moll model for BJT in detail 10 

5. (a) Explain JFET with the help of construction and V-I characteristics, how it 

is different than BJT. 

10 

   (b) Explain construction, working and characteristics of TRIAC 10 

6. Write short notes 

(a) Optocoupler 

(b) Gunn diode 

(c) MESFET 

(d) Solar cell 

20 

 

********* 
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                                               ( 3 Hours)                                  [ Total marks : 80 

 

    

Note  : - 1) Question number 1 is compulsory. 

2) Attempt any three questions from the remaining five questions. 

3) Figures to the right indicate full marks. 

 

 

Q.1 a) Evaluate ∫ 𝑒−2𝑡𝑠𝑖𝑛22𝑡 𝑑𝑡.
∞

0
 

 

05 

 b) Find an analytic function 𝑓(𝑧) = 𝑢 + 𝑖𝑣 where 

 𝑢 + 𝑣 = 𝑒𝑥(cos 𝑦 + sin 𝑦). 
 

05 

 c) Obtain Fourier series of  𝑥 cos 𝑥  in (−𝜋, 𝜋). 
 

05 

 d) 
Evaluate  ∫ 𝐹̅

𝐶
∙ 𝑑𝑟̅  where  𝐹̅ = 𝑥2 𝑖 + 𝑥𝑦 𝑗  from  (0, 0)  to (1, 1)  

along the parabola  𝑦2 = 𝑥. 
 

05 

Q.2 a) Find half-range cosine series for 𝑓(𝑥) = 𝑒𝑥 , 0 < 𝑥 < 1. 
 

06 

 b)  Prove that  

𝐹̅ = (𝑥 + 2𝑦 + 𝑎𝑧) 𝑖 + (𝑏𝑥 − 3𝑦 − 𝑧) 𝑗 + (4𝑥 + 𝑐𝑦 + 2𝑧) 𝑘 

  is solenoidal and determine the constants 𝑎, 𝑏, 𝑐 if 𝐹̅ is irrotational. 

 

06 

 c) 
Prove that 𝑤 = 𝑖 (

𝑧−𝑖

𝑧+𝑖
) maps upper half of the 𝑧 −plane into the 

interior of the unit circle in the 𝑤 −plane. 

 

08 

Q. 3 a)  Prove that 𝐽𝑛(𝑥) is an even function if  𝑛  is even integer and is an odd 

function if  𝑛  is odd integer. 

 

06 

 b) Find the inverse Laplace transform of 
𝑠2+2𝑠+3

(𝑠2+2𝑠+5)(𝑠2+2𝑠+2)
.  

 

06 

 c)  Obtain the complex form of Fourier series for 𝑓(𝑥) = 𝑒𝑎𝑥 in (0, 𝑎). 
 

08 

Q. 4 a) Prove that ∇𝑓(𝑟) = 𝑓′(𝑟)
𝑟̅

𝑟
  and hence, find  𝑓  if  ∇𝑓 = 2𝑟4𝑟̅. 

 

 06 

 b) 

 

 

 

 

 

 

 

Prove that  4𝐽′′
𝑛

(𝑥) = 𝐽𝑛−2(𝑥) − 2𝐽𝑛(𝑥) + 𝐽𝑛+2(𝑥). 
 

 

 

 

06 

Paper / Subject Code: 49702 / APPLIED  MATHEMATICS III

46D3B683026F7927DA11E9601A71AFA1



46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

46
D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

14
6D

3B
68

30
26

F7
92

7D
A

11
E9

60
1A

71
A

FA
14

6D
3B

68
30

26
F7

92
7D

A
11

E9
60

1A
71

A
FA

1

Q. P. Code : 37078 

Page 2 of 2 
 

 

  

c) 

(i) 

 

 

Find the Laplace transform of  𝑒4𝑡  𝑠𝑖𝑛3𝑡. 
 

 

 

04 

 (ii) Find the Laplace transform of  𝑡 √1 + sin 𝑡. 
 

04 

Q. 5  a) 
Prove that  ∫ 𝑥 ∙  𝐽2

3

 (𝑥
3

2) 𝑑𝑥 =  −
2

3
 𝑥−

1

2𝐽
−

1

3

(𝑥
3

2). 

 

06 

 b) Find 𝑝 if 𝑓(𝑧) = 𝑟2 cos 2𝜃 + 𝑖 𝑟2 sin 𝑝𝜃  is analytic. 

 

06 

 c) 
If 𝑓(𝑥) = {

𝜋𝑥,                0 ≤ 𝑥 ≤ 1
𝜋(2 − 𝑥),    1 ≤ 𝑥 ≤ 2

    with period 2, show that  

 

𝑓(𝑥) =
𝜋

2
 - 

4

𝜋
 ∑

1

(2𝑛+1)2
cos(2𝑛 + 1)𝜋𝑥.∞

𝑛=0  

 

 08 

Q. 6  a) Show that the set of functions cos 𝑛𝑥,   𝑛 = 1, 2, 3, ….. is orthogonal 

on (0, 2𝜋).  
 

06 

 b) 
Use Stoke’s theorem to evaluate  ∫ 𝐹̅

𝐶
∙ 𝑑𝑟̅  where  

𝐹̅ = (2𝑥 − 𝑦) 𝑖 − 𝑦𝑧2 𝑗 −  𝑦2𝑧 𝑘  and 𝑆 is the surface of hemisphere 

𝑥2 + 𝑦2 + 𝑧2 = 𝑎2 lying above the 𝑥𝑦 −plane. 

 

06 

 c)  Use Laplace transform to solve 

 
𝑑2𝑦

𝑑𝑡2
+ 𝑦 = 𝑡  with  𝑦(0) = 1, 𝑦′(0) = 0. 

 

08 
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                                             Duration: 3hrs                                        Max Marks: 80 

Please check whether you have got the right question paper 
NB: a) Question number 1 is compulsory 

       b)  Attempt any 3 questions from remaining questions 

       c)  Right hand side figures indicates marks 

 

Que 1.Attempt any four questions       [20] 
a) Draw and Explain Components of Generalized measurement system.  

b) Explain Auto Ranging and Auto Zero Adjustments in Digital Instruments. 

c) Compare CRO and DSO. 

d) Explain Selection Criteria of Transducers. 

e) Draw and Explain Data logger.  

f) Draw and Explain Side glass tube method for level measurement. 

 

Que 2.Attempt the following questions      [20] 
a) Explain different errors in measurement also explain how to eliminate/Reduce 

Errors.  

b) Draw and Explain Electronics Voltmeter using Transistors and FETs. Justify 

which one is suitable for voltage measurement. 

 

Que 3.Attempt the following questions [20] 
a) Draw and Explain Measurement of Inductance using Maxwell Bridge and Hey 

Bridge. Justify which one is suitable for inductance measurement. 

b) Draw and Explain Kelvin’s Double Bridge for Low resistance measurement. 

 

Que 4.Attempt the following questions [20] 
a) Draw and Explain Experimental setup for measurement of Frequency and Phase 

using Lissajous Figures.  

b) Draw and Explain DSO with features like Roll, Refresh, Storage Mode and 

Sampling Rate also List applications of DSO.  

 

Que 5.Attempt the following questions [20] 
a) Draw and Explain Linear Variable Differential Transformer with its 

characteristics. List applications of it. 

b) Draw and Explain Rotameter for flow measurement. 

 

Que 6.Attempt the following questions [20] 
a) Draw and Explain Dead Weight Tester for pressure measurement. 

b) Draw and Explain PC based Instrumentation System. 

   

_________________ 
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