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Candidates are required to give their answers in their own words as far as practicable.’
Attempt Al questions. ' ‘ ‘

The figures in the margin indicate Full Marks. .

Assuine suitable data if necessary. o .

Define Q-point in pn junction diode operation. Show it graphically with necessary
derivations. Differentiate between avalanche and zener break down. [3+2]

The 6.8 V zener diode is specified to have Vz=68 Vatlz=>5 mA, rz = 20Q and

Izk = 0.2 mA. The supply voltage V" is nominally 10V but can vary by + 1V, Find V, .

with 1o load and with V* at its nominal value. Find the change in V resulting from
connecting a load resistance RL that draws a current I = 1 mA. What is the minimum

value of Ry, for which the diode still operates in the breakdown region? [2+142]
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Design p independent type dc biased common collector amplifier, and find its current
gain and input resistance. Given parameters: Voe = 20 VDC, Ic = 2mA and B = 100 and
use firm biasing method. (8]
Draw common emitter transistor amplifier circuit (emitter bias with unbypassed emitter
capacitor) and find its output impedance and voliage gain. Write application of common
base amplifier. * : [4+3+1]
Describe the working principle of N-channel Depletion type MOSFET with the help of
Ip Vs Vps characteristics and transfer characteristics curves. Find the condition and

. expression for it to operate in active mode of operation and write the expression for drain

current. . [542+1]

6. Write about JFET as a voltage controlled resistor with practical application. 4]

7. Find Ipq and Vgsq from the following circuit. ‘ - [51

+20V

'%3.3 kQ)

S Ipss = SmA
‘ Vo=-6V




8. Draw the circuit diagram of class A series fed amplifier and its corresponding

characteristic graph. And, find its general efficiency. S [3+3]}
9. Draw the circuit dzagram of Complementary-Symmetry class-AB amphfier using
Darlington pair transistors. ' [31
10. Describe about tuned amplifier and derive ihe expreaswn for the 3dB bandmdth of the
amplifier. ) | v _ {5}
11. Differentiate between synchronous and stagger turned amplifier. ,‘ {31
12. Draw voltage controlled oscillator circuit using IC 555 and derive expression for
frequency of oscillation. L , , [6}
13. Among Hartley and Colpitts LC oscillator, which one do you choose to implement in FM
statians to generate carrier wave signal? Why? Draw its circuit diagram. {51
14. Draw mc standard series DC voltage regulaior f’llulﬂt and find its voltage stability
factor(Sy). [51

15. Design a 5V to 20V variable dc voltage reguiater using IC LM317 B ' [4]
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1. Find the operating point of the diode circuit graphically using 1§§d4ine method. [5]

N

(¥8)

Design DC voltage regulator for 6V output. Given data are V,=6V at [,=20mA, 1,=2mA,
P,ua=500mW and rz=10Q. The nominal input voltage is 15V+30% DC. Find the
maximum current it can deliver to the load. [5]

Design a common base amplifier circuit using B independent method. Given parameters
are V=15V, Ig=1.5mA, B=100 and input and output impedances are comparatively

large. Use appropriate guideline to support your design. (7.
4, Why common collector amplifier is known as emitter follower? Draw its ac equivalent .

cirouit to find its input resistance and voltage gain. [1+6].
5. ‘Draw and describe the Ebers Moll model for BIT. 4]
6. Draw the cirucuit diagram of the Colpitts Oscillator and derive its frequency of -

Oscillation. : : [6] ©
7. Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit.

Given parameters are: V=1 V and k=0.5 mA/V 2 4 - 7]

B Vor=10 V
m:mmé > RomoKa
e

8. Describe the construction and working principal of N-channel JFET with the help of

characteristics curve and mathematical expression. [7]



9. Define crossover distortion in class B amplifier. Draw quasi-complementary syfnmetry
class AB amplifier. And explain how crossover distortion is eliminated in class AB
amplifier. :

10. Draw the circuit diagram of Class A tuned amplifier and determine the range of frequency
in which it gives maximum gain within 3 dB range? '

- 11. Designa DC voltage regulator for 3V to 12V output using LM317.
12. Define the term multivibrator. Explain the operation of op-amp based astable
“multivibrator for square wave with the help of circuit diagram and waveforms and also

determine its frequency of oscillation.

13, Draw the standard series DC voltage regulator circuit and find its voltage stability
factor(Sy).
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Differentiate between avalanche and zener breakdown. Draw V-I characteristic curve of
zener diode and briefly explain about it. [3+2]

In the given circuit, the power supply V* has a dc value of 10V on which is super
imposed a 50 Hz sinusoid of 1V peak amplitude. Calculate both the dc voltage of the
diode and amplitude of the sine-wave signal appearing across it. Assume the diode to »
have a 0.7V at 1 mA current and n=2. (5]

V+

10KQ

-
—

Design p independent type of de biased common collector amplifier, and find its voltage
gain and input resistance. Given parameters: Vo= 20 VDC, 1=2mA and =100 and use

firm biasing method. | 8]
4. Describe in brief the operation of BIT as a switch in cut off and saturation region. 41
5. Explain about working principle of N-channel DMOSFET with its construction,
characteristics curves and characteristic equation. 7
For the faithful amplification of signal, selection of operating point is utmost importance.
Justify the above statement. Derive transconductance of bipolar junction transistor. [3+4]
7. Determine Q point for the following network. 20V ' ¥
33KQ
IDSS= 8§ mA
V=6V

1IMQ f 1 KQ

—
-



8. Draw the circuit diagram of the Hartley Oscillator and derive its frequency of oscillation. 6]

9. Draw the circuit diagram of class A series fed amplifier and its corresponding

characteristics graph. And find its general efficiency. : [3+3]
10. Explain about the operation of voltage controlled oscillator (VCO) using 555 timer IC
and derive its frequency of oscillation. . [8]
11. Draw the circuit diagram of Compiementary-Symmetry Class-AB amplifier using |
" Darlington pair transistors. . [3]
12. Calculate the output voltage and the zener current in the regular circuit as shown in figure
below for Ri=1 KQ and R=220Q. Vz=12V. 5]
veov Q=50 v
(unregulated) \ A ¢
R=220Q
R;=1KQ

7
12v

13. Draw series voltage regulator with current limiting circuit and explain how this protection

~ circuit works? [6]
14. Briefly explain about Precision half wave rectifier with circuit diagram. 3]

k%
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The leakage current of a silicon diode is Is= 107 A at 25°C, and the emission coefficient
is 1 = 1.6. The operating junction temperature is T; = 60°C. Determine (i) the leakage
current Is and (ii) the diode current Ip at Vp=0.8 V. [4]

2. The 6.8V zener diode is specified to have Vz = 6.8 V at Iz = 5 mA, r; = 20 Q and
L. = 0.2 mA. The supply Voltage V' is nominally 10 V but can vary by + 1V. Find V,
with no load and with V' at its nominal value. Find the change in Vj resulting from
connecting a load resistance Ry, that draws a current I, = 1 mA. What is the minimum
value of Ry, for which the diode still operates in the breakdown region? [2+2+2]
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3. Determine the input resistance, output resistance and overall voltage gain of the circuit

given below: [8]
Yee -
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4. Find terminal currents of BJT using Ebers-Moll Model. Write applications of different
BJT configurations. [5+3]

5. Explain the construction and operation of D-MOSFET with characteristics curve and
mathematical expression. [8]



6. Find the DC operating point of JFET circuit given below. Given parameters Ipss = 12 mA
and Vp = -4V. ' [8]

Vpp=20V

oV,
Y; N

7. Derive maximum efficiency of series fed class A amplifier. [6]
8. Derive bandwidth of tuned amplifier. Write its applications. [6]

9. For a class B amplifier providing a 14V peak signal to 16 Q load and a power supply of
Vee =24V, determine input power, output power and circuit efficiency. (4]

10. Draw voltage controlled oscillator circuit using IC 555 and derive expression for
.. frequency of oscillation. [6]
“11. Draw the circuit diagram of half wave precision rectifier and explain the operation. 4]

'12. Define voltage regulator. Explain the series voltage regulator with current” Iifniting

element. [1+5]

13, Explain working principle of WIEN BRIDGE oscillator with necessary expressions.and

circuit diagram. [6]
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1. Derive the expression for dynamic resistance of pn junction diode. 51
2. Determine the current Ip and the diode voltage Vp with Vpp=5 V and R= 1KQ. Assume
that the diode has a current of 1 mA at a voltage of 0.7 V and that its voltage drop
changes by 0.1 V for every decade change in current. [5]
“W—r>
R Ip
Vop : §Z Vp
3. -Design voltage divider biased common emitter BJT amplifier to get voltage gain of -90.
~ Assume p= 100 and Vce=+12V. L)
4. Derive input nnpeciance, output nnpedance and voltage gain of common collector BIT
amplifier . _ ' (8]
5. Explain the construction and operation of E-MOSFET with characteristics curve and
“mathematical expression. {71
6. Derive mathematical definition of JEFET transconductance. : [4]
7. Find Ipg and Vpsg from the following circuit. Show Q point graphically. [5+3]
| +e0 V-
3kQ
22MQ % :
VGS (TH) =5V
Ip(on) =3mA
: VGS (on) = 10V
18MQ

0.82kQ

1}
H



8. Derive general efficiency of class B amplifier. : {51

9. Draw the circuit diagram of Darlington complementary-symmetry class AB amplifier

using diodes. _ i3]

" 10. Derive maximum efficiency of transformer cdupled class A amplifier. 5]
11. Draw astable multivibrator circuit using IC 555 and derive expression for frequency of
oscillation. [6]

12. Explain working principle of RC phase shift oscillator with necessary expressions and
circuit diagram. [6]

13. Explain the operation of voltage regulator using band gap voltage reference. [6]

14. Design a (5-15)V variable dc voltage regulator using LM 317 IC. [4]

bk
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In the circuit given below, the DC power supply V.. = 10 V is superimposed with 60 Hz
sinusoid of 1 V,, amplitude. Calculate the amplitude of the sine wave signal appearing
across the diode for the case R1 = 10 K. Assume the constant voltage drop of 0.7 V in
the diode. T [3]

R1

vi[)cﬁne and explain reverse breakdown effect. Describe how Zener diode works as a
‘voltage regulator. ’

E ExJ

[2+3]

3. Why voltage divider b;asmg is called B mdependent‘? Design CE ampllﬁer using f
mdependent dc biasing method with appropriaie guideline. [3+5]

 Given: Vec =24V, Igg = 10pA and p = 100

4. What is the significance of bypass capacitor in CE amplifier? Draw the small signal
model for capacitor bypassed CE amplifier circuit and find its input impedance, output

impedance and voltage gain. [2+6]
5. Describe the principle of operation of operation of N channel Depletion type MOSFET
with the help of mathematical expression and drain characteristics graphs. 18]
6. ?ﬁ:t%rrlnzim gnd Vbs for the given circuit and find the region of its operation. Given: .
={. and Vi=5V. Vop=40V [6+2]
[
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7. Explain the operation of transformer coupled class B push-pull amplifier with the proper

circuit diagram and characteristics curve. Also determine its maximum efficiency. [4+4]

8. Explain why class A amplifier _is.cooler with load than without load. {6]
9. State Barkhausen criteria. Draw the circuit diagram of RC phase shift oscillator and

- derive the expression for its frequency of oscillation. - ‘ [2+5]

10. Describe the operation of precision half wave rectifier with circuit diagram. | [5]

11. Describe the operation of a series voltage regulator with current limiting circuit. [7]

12. Design a 5.2 V to 13 V variable DC voltage regulator using ICLM 317. (5]
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1. Explain the small signal model of PN junction diode and drive its dynamic resistance. [2+4]
2. Determine the range of values of V; that will maintain the Zener diode of figure below in

ON state. , [5]

R=220Q
vi  Vz=20V RL=12K

IZM =60 mA

-

3. Design B independent type DC biased common emitter amplifier with emitter resistance
bypassed and find its voltage gain and input resistance. Given parameters Vo, = 24,

Ic =2 mA, B =90. Use appropriate guideline to have high input resistance. 8]
4. Describe in brief the operation of BJT as a switch in cut off and saturation region. [6]
5. Define transconductance (gn). Derive gy, for BJT. [1+3]
6. Explain the construction and operation of N channel enhancement type MOSFET with the
help of drain characteristics and transfer characteristics. , - 8]
: 7. Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit. o
.i Given parameters are: V=1V and k = 0.5mA/V>. o [6]
Vm):"fo v
RD= 6 K
Ri= 10 MG
| Ry=10 MQ, Re= 6 KQ

i}
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10.

1.

12.
13.

14,

8. State the difference between BIT and FET. [2]

What is crossover distortion? Explain how it can be eliminated with necessary diagram. [2+4]

Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB

bandwidth of the amplifier. _ [6]
. Define Barkhausen criteria for sinusoidal oscillation. Draw the circuit diagram of wien

bridge oscillator and determine its frequency of oscillation. [2+6]
Describe Colpitt's oscillator with necessary circuit diagram. [51
Draw the standard series DC voltageﬁ regulator circuit and find its voltage stability

factor (Sy). [6]
Design a 3.7 to 9V variable dc voltage regulator using IC LM317. 4]

*sjesk
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1. In the given circuit, the diode used has its n = 1.74 and it conducts i{mA at forward bias
voltage of 0.7 V. Find the current flow i1 the circuit. o (4]

: R =500
V=10V K '
2. Design DC voltage regulator for 6V output. Given data are V; =6V at Iz = 20 mA,

T = 2mA, Pzmax = 500 mw and rz = 10€2. The nominal input voltage is 15V £ 30% DC.
Find maximum current it can delivers to the load. (4}

ID=?

‘3. Design p independent type dc biased common collector amplifier and find its current gain
" and input resistance. Given parameters are: Vec == 20 V, Ic =2 mA and p = 100. Use

firm biasing method. o , (81
4. Draw the small signal medel circuit for capacitor unbypassed CE amplifier and find its _
voltage gain and current gain. - : N [8]
5. Describe the construction and working principle of N-channel JFET with the pelp of its
drain characteristics curve and necessary mathematical expressions. 6]
6. For the circuit given below, find Ip and Vps. Also determine its region of operation and
small signal ac equivalent circuit. ' [3+3+2+2]
B o aVpp=10V
R1 % 10 pQ
. i Rp = 6 KQ :
‘ j Given data are:
. | Vt=1V,k=O.S%%—
_ 10 pQ2
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7. Draw the circuit diagram of transformer coupled class B push pull amplifier and its
corresponding characteristic graph. And from graph prove that maximum efficiency is :
equal to 7875%. Also find the condition when it has maximurh loss. T [33+4343]

8. Draw the circuit diagxam and its frequency response graph of LRC tuned class A ,
amplifier. State its resonance frequency and band width (3dB). . [1+1+1+1]

9. State Barkhausen criteria for sinusoidal oscillator. Is this principle applicable to RC .
oscillator using op-Amp? Why? If yes, determine the frequency of oscillations and the
gain of the amplifier of the circuit. - [2+1+4]

10. Explain the operation of AMV using555 IC and derive its frequency of oscillation. 6]

11. Describe the bandgap voltage reference source with the help of -a- relevant circuit.
Compare bandgap voltage reference source with zener diode. [4+2]

12. Draw the series dc voltage regulator with- current Ifmiting element and explain how it 7
works. ; ' S : L - [5]
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1. Find operating point for the diode circuit graphically using load line method. - 4]
5 Find the zener current form the given circuit if ) Ru=12K Q (i) R =3 KQ [4]
R=1KQ |

. Par=80 mW
V,=10V
16V Ry

3. Determine the input resistance and output resistance of CC BJT amplifier circuit. Why

' common collector configuration is used in amplifier circuit design. [2+2+2+2]
4. Describe the operation of BJT as switch with the help of Nonvgaté circuit. 41
5. Derive expressions 10 obtain transconductancc for BJT, JFET and MOSFET. Also prove

that v, =(B+Dve = [8]

6. The n-channel JFET in the figure below has Ipss = 18 mA and Vp,=-5V. Determine the .
-values of Ip and V,DS‘ : ‘ ‘

[8F

o 420V

7. Describe the working principle of N-channel EMOSFET with the help of its drain
characteristics curve and necessary mathematical expressions. {6l



8. Determine the General efficiency of tranbformer coupled class B push pull amplifier.

Draw the circuit diagram and its graph. - . A [4+4]
9. Explam how class AB amplifier eliminates the cross over distortion. ' e [3]
10. Draw the circuit diagram of LRC tuned class A amplifier and its‘ freqﬁency response |
graph and show that Bandwidth = i%é : _ | [3+3]
11. Explain the operation of AMV using 555 timer IC and derive its frequency of oscillation. [6]
12. Draw the circuit diagram of Hartley oscillator, . v [3]
13. Draw standard dcV regulator circuit and find its voltage stability factor. | - [4+4]
~ 14. Design a DCV regulator for 3.7 Vo 12V output using LM317. o (4]

ok
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1. Whatis p-n junction diode? Explain the large sional models of p-1 junction diode. 144}
g p-nj i

2. Find the yalue of dynamic resistance if voltage in the diode is 650mv and Ips is
J0pA= (10x1077A) (Givenn= 2 and Vy =25 mV) ; [5]

3. Why common collector amplifier 18 also called emitter follower? Draw the common
collector transistor amplifier circuit and find its input impedance, output impedance and

, voltage gain. , {8]
"4, Draw and describe the Ebers Moll model for BIT. 41
5 Describe in brief the operation of BJ T as a switch in cut off and saturation region. 41
6. Describe the construction and working principle of EMOSFET with help of drain
) characteristics curve and mathematical expressions. {21
7. Find Ip and Vs for the given cireuit. The given data are V,=-4Y and Ipss = 10mA 5]
et + 26V
15Me < 22KQ

-1

8. Derive an gxpression 10 obtain the transconductance of JFFT. 31
9. What is the maximum efficiency of class B amplifier? State the condition when it occurs. 4]

10. When are tuned amplifiers used? Draw class A tuned amplifier circuit and find its 3db
pandwidth. :




11 Draw the circuit diagram of Complementary-Symmetry Class-AB amplifier. Using
Darlington pair transistors. :

12. Write the applications of tuned LC oscillators. Draw the Colpitt’s oscillator circuit and
derive the expression for frequency of oscillation.

13, Draw AMY circuit using IC 555 or BJT.
14. State Barkhausen Criteria for sine wave osciilator.
15. Design & (10-25) V variable de series voltage regulator using LM 317 IC.
16. Draw the circuit of current limiting circuit in de voltage regzliamr.
17. Find voltage stability factor of s::xri.eé de voltage regulator.
Fk
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1. Draw graphs of IV characteristics of ordinary PN junction diode and zener diode. Draw

ac equivalent model for PN junction diode and derive its dynamic resistance. - [2+4]
2 A diode conducts 1mA at 20°C. If it is operated at 100°C, what will be its current? Given

data are n = 1.6 and negative temperature coefficient value = -2.2 mV/°C. A [4]
3. Design voltage divider bias (common emitter configuration) to get Icq = 1.5 mA. Assume

power supply voltage VCC = 15 V and beta of transistor is 110. S - 8]
4. Derive Expressions for Ai, Rin and Rout. v - [6]

+Vee  f Coe -

£

Vin . .

gl

5. Describe the operation of JFET in ohmic and active regions of operations with the help
of graph and expressions. e ' ' (8]

6. Find the value of Ip and Vps in the 'given cirouit. : a [6]

' 'Tx i O+VDD:12V
= EER,=5kQ " Given parameters:

Vo= 1V, k=05 22
v

7. Draw the circuit diagram of class A series fed amplifier and its corresponding
characteristic graph. And, find its general efficiency. [3+3]



8. Draw the circuit diagram of transformer coupled class B push—pull amplifier. And show

| - that the maximum efficiency is 257%. . [2+4]
| 9. Draw the circuit diagram of Complementary- Symmetry class AB amplifier. ‘ [3]
10. Draw voltage controlled oscillator circuit using IC 555 and derive expressmn for
frequency of oscillation. [6]
11. Explain working prmcxple of Wein bridge oscillator w1th necessary expressions. " 6]
~ 12. Design a dc volatge regulator for V,=6V to 18 V. ‘ [4] |
13. Draw the standard series DC voltage regulator circuit and find its voltage stabﬂlty
factor (Sy). : - : : ~ [7]
14. Describe in brief the operation of BJT as a switch. in cut off and saturation region. : t4]

ek
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1. Inthe given circuit, the dlode used has its n = 1.74 and it conducts ImA at forward bias
voltage of 0.7 V. Find the current flow in the circuit. [6]
R= SOO Q '
_.._...v 5V . ;1- D
. ) R & ‘ID—?
20 Draw um'egulated de voltage power supply using bndge rectifier. - 2]
3. Descnbe functions of BJT as amphﬁer with the help of transfer characteristics (ic - vag
graph) and find expresslom for Bm> iy and r. Also show that B =gnrrand 1, = (B re.  [6+2]
4. Draw common collector transmtor amphﬁer circuit and find its input 1rnpedance output ,_
- impedance and voitage gam - : [61
fS. . Describe the conb’mmtwn and workmg pnm:lpal of EMOSFET w1th the help of drain
- characteristics curve and mathemancal expression. {6}
6. The n- channe JFET in the ﬂgure below has Ipss = 18mA and Vp = -SV Determine the
values of Ip and Vbs. . o - [8]

A0V

188K0) gﬂ - 185KkQ

a7k0 1.65K0




7. Descnbe the operatmn of class B amphﬁer and hnd the maximum efficiency of the

amplifier. [4-+4]
8. Draw class A tuped amplifier and its corresponding graph And ﬁnd its resonant
frequency (®,) and 3dB band width (B). - , [6]
9. Describe AMYV circuit using IC 555 and state its frequency of oscillation. {61
10. Draw phase shift oscillator circuit and write its frequency of oscillation (fo)- [5]
11. Why transistor series regulator has lower efficiency? Explain the operation of voltage
regulator using band gap voltage reference. \ - [2+4]
12. Design a (5-10)V variable dc voltage regulator using LM 3t7Ic.. o L 8] =
13. Write short notes on: (any two) . BT ‘ - , B [2x4]

a) [T-models of BT and MOSFET o o e o
"b) ac equivalent circuit of common source ‘amplifier using MOSFET ’ S i
¢) BITas sw1tch

F ok
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1. Describe with the help of loadline and IV characteristics of the diode, a simple circuit that
uses pn junction diode in forward biased state. ' [51 -
2. Design DC voltage regulator for 6V output. Given data are Vz = 6V at Ip = 20 mA, I = 2
mA, Pzuax = 500 mW and r, = 20Q2. The nominal input voltage is 12v+20% DC. Find its
voltage regulation factor and maximum current it can deliver to the load. [5]
3. Design Common Base Amplifier using B-independent dc biasing method. Use appropriate
guideline to support your design. Given parameters are: Ve = 24VDC, Ic = 1 mA and
B = 200. Also find its voltage gain by using its ac equvalent circuit. [5+3]
4. Dasmbe in brief the operation of BJT as switch in cut off and saturation region. [4]
3. Dmvé’:ﬁEbers Moll model, low frequency [ [-model and simple T - medsl for BJT. [2+1+1]
6. De&:nbe the principle of operation of N-channel JEET with the help of drain and transfer
characteristics graphs and mathematical expressions. {8}
7. An n-¢hanne! JEET has a pinch-off voltage of -4.5V and Ipgs = 9 mA. At what value of
0 Vgs Wﬂi Ips be equal to 3 mA? What is its gy, at this Ips. [5]
8. Derive an expression to obtain transconductance of MOSFET. 3]
9. What is crossover distortion and how it can be eliminated? [41
10. Draw a circuit diagram of tuned amplifier. Determine the range of frequency in which it
gives maximum gain within -3dB range. i5]
11. Why the efficiency of class-A amplifier is low? Obtain the expression of the general
efficiency of series fed class -A power amplifier circuit. ' (6]
12. Define Barkhausen Criteria for sinusoidal oscillation. Draw the eircuit diagram of RC
phase shift oscillator and derive its frequency of escillation. 51
13. Define the term multivibraior. Explain the operation of opamp based astable
multivibrator with the help of circuit diagram and waveform. {41
14, Design a regulator circuit to obtain 16 VDC. Choose approximate values of the
parameters. Input voltage is 25 VDC, {5]
15. Draw the series voltage regulator with current limiting element and explain how it works. [6]
'16. Draw block diagram for 1C voltage regulator. (3]
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AN NN

Draw full wave bridge rectifier circuit with 5 ohm load resistor connected at its output. If

1.
input ac voltage is 10V, calculate the power dissipation in the load resistor (Assume
diodes operate at forward voltage of 0.7V). - [4]
2. Explain the small signal model of PN junction diode and derive the expression for AC or
dynamic resistance. o ' ‘ [2-+4]
3. Draw the ac equivalent circuit for given circuit and find its input and output resistances.
Assume B = 100 for the BJT. ' ‘ [8]
- g +Vee= 15V
%RI=IOOKQ | Re=5KQ
.. Vo
. Vi ot fa B =100
R2=20KQ
. =Rg=1KQ
4. Define transconductance (gm). Derive gm for BJT. , [2+4] L
5. Describe in brief the operation of BJT as a switch. , ' : [4] '-
6. Describe with necessary graphs and expressions the principle of operation of N-channel
JFET. : (6]

7. Thé n-channel JEET in the figure below has Ipss = 18 mA and Vp = -5V. Determine the
values of Ip and Vps. :

8]

" + — +20V
R1 R2 :
188Kk0D 1.85k0}
Q1
1 JFET
R3 ' RA
%47%2 %I.GSRQ

i



8. State the difference between BJT and FET. [4]

9. Determine the general efficiency of Transformer Coupled Class-A power Amplifier. - [6]
10. Draw the circuit diagram of Complementary-Symmetry Class-AB Amplifier. | [2]
11. Calculate the efficiency of transformer coupled push pull Power Amplifier for a supply
voltage of 20V and output of (i) Ve =20V (ii) Vp = 16V. . [3+3]
12. Draw Wien Bndge Oscillator circuit and derive the expression for frequency of |
Oscillation and gain of the amplifier circuit. [2+3+3]
13. Draw standard series dc voltage regulator and find its voltage stability factor (Sv) - [6]
14, Designa4.2 V to 12 V variable dec voltage regulator using IC LM317. | [4]
15. Draw the circuit diagram of square wave generator. ‘ [2]

* kK
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Assume suitable data if necessary.

What is the significance of operating point in diode? Draw the dc load line with the help
of diode circuit and its characteristics curve. ’ [1+3]

In the given circuit, the diode used has its n = 1.74 and it conducts 1mA at forward bias
voltage of 0.7V. Find the current flow in the circuit. [6]
%{: 660 Q

W

N

Design a voltage divider type dc biased common emifter amplifier to obtain P
independent biasing. Use appropriate guidelines to support your design. Given parameters
are: Voo =12 VDC, Ic =2 mA and p = 150. Also determine its voltage gain. [6+2]

" Draw the small signal model for Common collector Aplifier and find its input resistance

and voltage gain. _ [2+3+3]
Find Ip and Vpc for the given circuit. Given data are: Vp = -5.5V, Ipss = 12 mA and

assume all capacitors are ideal and check whether transistor 1s operating in pinch off

region or not? [2+2+2+2]
' o4 Vpp =18V
%1.5 MQ Lk =2k0
l""‘“"’ Vo
vi o— k- C2
o Ci
330 kO L KO 3
s |
777

'Explain why self DC biasing MOSFET circuit is better than fixed DC biasing MOSFET

6.

circuit. 4]
7. Derive an expression to find the transconductance for JEET. [41
8. Draw the circuit of class A series fed amplifier and its corresponding characteristic graph.

And, find its general efficiency. _ ' [1+2+3]
9. Draw the circuit diagram of transformer coupled class B push-pull amplifier. And show

that the maximum efficiency is 25 7 %. [2+4+2]
10. Define Barkhausen criteria for sinusoidal. Draw the circuit diagram of RC phase shift

oscillator and derive its frequency of oscillation. [2+2+6]
11. Draw the circuit diagram of variable series voltage regulator with transistor as etrror

12.
13.

amplifier. And find its voltage stability factor and explain how change in output voltage
can be improved. [2+4+2]
Design a voltage regulator circuit using LM317 to obtain 16 VDC with the input 24 VDC. [41

Draw the square wave generator circuit using operational amplifier. _ [21 -
ok
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. Given a point P(-3, 4, 5), express the vector that extends from P to Q@, 0, -1) in (a)
Rectangular coordinates (b) Cylindrical coordinates (¢) Spherical coordinates. [5]

3

Verify the divergence theorem (evaluate both sides of the divergence theorem) for the

- - -
function A =r1?a,+rsindcos bag , over the surface of quarter of a hemisphere defined
by: 0<r<3,0<¢<n/2,0<0<n/2. ' [6]

3. Given the potential field V = 100xz/(x2+4) volts in free space: » [7]

-

a) Find D at the surface, z=0

b) Show that the z=0 surface is an equipotential surface

¢) Assume that the z=0 surface is a conductor and find the total charge on that portion of
the conductor defined by 0 <x < 2, -3<y<0 '

4. State the uniqueness theorem and prove this theorem using Poisson's equation, [2+6]

State Amperes circuital law with relevant examples. The magnetic field intensity is given

. . . ; o X+2y > 2~ - .
In a certain region of space as H= 7 -ay+—a, A/m. Find the total current passing
z z

through the surface z=4, 1 <x < 2,3 <y <35, in the a, direction. v [3+5]

6. Define scalar and vector magnetic potential. Derive the expression for the magnetic field
intensity at a point due to an infinite filament carrying a de current I, placed on the z-axis,
using the concept of vector magnetic potential. [3+5]

7. Define displacement current. Assume that dry soil has conductivity equal to 10 S/m, |
€ = 3g9 and p = py. Determine the frequency at which the ratio of the magnitudes of the

conduetion current density and displacement current density is unity. [2+5]
8. Derive the expression for electric field for a uniform plane wave propagatihg in a free '
- space. o _ [7]
9. State Poynting's theorem. An EM wave travels in free space with the electric field
component ]3 = (IOa_:, + Sa_:) cos (ot+2y-4z) [V/m]. Find (8) @ and X (b) the magnetic
- field component (c) the time average power in the wave. [1+2+242]

10. A lossless transmission line with Zy =509 is 30m long and operates at 2 MHz. The line
is terminated with a load Z; = (60+j40) Q. If velocity (v) = 3x10*m/s on the line. Find (@)

the reflection coefficient, (b) the standing wave ratio and the input impedance, - [2+243]
11. Explain the modes supported by Rectangular waveguide. Define cutoff frequency and

dominant mode for rectangular waveguide. [2+2+2]
12. Write short notes on: _ , [2+2]

a) Antenna types and properties
b) Quarter wave transformer

oo
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SNANENEN

-

. Explain the large signal models of PN junctioii diode. =~ | 4]

. A diode conduets lmA at 20°C. If it is operated at 100°C, what will be its current? Given
' data are: =1.8 and negative temperature coefficient value = —-1.8mv/°C. ’ 41

5

3. For the figure shown below with B = 120 find the a) ‘input 1mpedance (b) Output

impedance (c) voltage gain (d) current gain. Use small signal model. [2+2+2+2]
20V | |
’.____;T;M__,,i
3 S
; S 470k 222k ‘
:l Ci ; [ G— y__ J—,
. : - Cc2 .
| e
: <
Ji-__ 0.56k

) Draw ac equivalent circuit of common coliectm amplifier. Find its input and output

" resistances. [2+3+3]
5. Describe the pny51ca1 structural of N-channel J EET and explain its working principle and
characteristics clearly marking the various regions of operation. [2+6]
6. Derive the expression to obtain the transconductance of E-MOSFET . [4]
7. Find the drain current (Ip) and drain to source voltage (Vps) for the following cirouit.
Given parameters are: Vi=1Vandk=0. 5mA/V. ’ L [4]
‘ ¢ Vog= 10V




,‘__“____,___“,

8. Draw the circuit diagram of class B‘j)ush pull amplifier with output transformer and
explain how push pull action is achieved. Determine the general efficiency of class B
push pull amplifier. U o ‘ [1+3+4]

9. Draw class A tuned amplifier circuit and derive the expression for 3dB bandwidth of the
amplifier. ' : Lo

| . } - [2+6]
10. Describe the operation of IC 555 as square wave oscillator and find its frequency of
oscillation. S T _ [6+2]
11. Estimate voltage stability factor (Sv)'for standard series dc voltage regulator using BJT. |
Also, explain the operation of overload protection circuit that could be used in series
- voltage regulator circuit, , o I : . [5+3]
- 12. A class B audio amplifier is providing 20V peak sine wave signal to 8Q) speaker with
power supply of 25V (=Vec). At what efficiency is it operating? _ : - [4]
13. Define and explain the reverse breakdown effect in diodes. - . - o - [4]

rEE
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1, \/a) héw proper IV charactensncs .cf zener dwde mth the hélj:"‘sc;f' expemnantalcncult Lei s

diagrarn, .

5b)4 De::lcrn de voltace mwulator for 6V output

leen data: V=6V at ;= 20mA, T, = 9nlA P, = SOOmW and 1, = ZOQ.,The .

nominal input voltaae 18 12V DC =+ 20%. And, ﬁnd 1ts valtacrﬁ recrulaﬁon factor and e

maximum current it can deliver to the Ioad » D el ot el
#) Prove that Vi, —VD; =23nVrlog =R = P 1 [2]
V ‘ . D1 SR S e
a) Design common base amphfler usmcr B l’lCLCDuind"’Ilt dc bxasma mcthod S L
" Givendata: Voo = 24V DC, Te=1mA and f=200 p AT g
b) Find its voltage gain apprommataly by using its ac equwalent c1rcu1t g *~‘f"_[4]
j) Describe the method of finding- output Tesistance of common enmter amphﬁer th _
the lielp of its equivalent circuit diagram. c v : ’ {4]
| 3\./"9/3: -aw simple T-model and BT, ' B o o et [
'yraw h-rhodel and low frequency 7- model of BIT both operating iu common smitter
amplifier configuration and compare their parumeters. - S [1+1+4]
.4, Describe the prmc:lple of operation of EMOSFET Wi’th the help of IDVDS charactenstlcs
‘.- Find expressions when it operates in- "ohmic region and also in pinch ‘off region of
operations, ) : : - [5-*-272
5. 2) Find the value of Ip and Vpg in the viven circuit diagram. B . ‘ I’d - [4]
Given data: TDgs = 10mA, Vgs(opy) =-4V, Capacitors are 1dea1
|l
J .
3MQ .
l:‘ { 11 % _lts'
% 660KQ
. b) Draw its ac equi_}iglent circuit. . T 2
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