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BACHELOR OF SCIENCE
(GENERAL)

(BSCG)
Term-End Examination

June, 2026

BPHET-143 : DIGITAL AND ANALOG CIRCUITS
AND INSTRUMENTATION

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory.
(it) However, internal choices are given.
(iti) Use of calculator is allowed.

(iv) Symbols have their usual meanings.
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1. Attempt any five parts : 5x2=10

(a) Distinguish between p-n junction diode

and photodiode.

(b) Draw the circuit diagram for a

p-channel JFET for Vgs=0 V.

(¢) For a transistor of CE configuration the

values of h-parameters are h;; =5kQ;

by =1.2x107%; hy; =300  and
hgs =20ps. Calculate current gain if

(d) Convert Octal number 5678 to

(1) binary (i1) hex.
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(e) If one input of a two input
XOR gate 1is permanently set to
a high state (1) explain with
the help of truth table, which type
of a logic gate will it effectively behave

as ?

(f) Obtain a NOT gate using transistor.

(g) What is the difference between half

adder and full adder ?

(h) Determine the frequency of oscillation
of a Wien bridge oscillator -circuit
that uses 10 kQ resistor and 4.7 nF

capacitors.
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2. Attempt any two parts : 2%x5=10

(a)

(b)

(c)

Explain the construction and working of
a Zener diode. Draw its labelled I-V

characteristics.

Describe the Common Base (CB),
Common Emitter (CE) and Common
Collector (CC) configurations of an n-p-
n transistor illustrating each with a
suitable circuit diagram. Write the

application of CE configuration.

For a universal bias circuit shown in

figure below; R; =40kQ, R, =10 kQ,
Rczle, Re:2kQ, VCC=30V,

Vpr =0.7V and P=100. Draw the
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load line and show the Q point for this

circuit.
TVCC
R1 Rc
VB VCE
VBE Vg
Ro Re
C=:‘rND
3. Attempt any two parts : 2x5=10

(a) Prove the following Boolean equation
using the law of Boolean Algebra.
(A+B)(A+C)=A+BC.

(b) Simplify the following logic expression
using K-map and realise it using 2
input gates :

Y=ABC+ABC+ABC
+ABC + ABC
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(c) Draw a circuit of a 4 bit 2’s complement
binary adder subtractor used for
subtraction of binary equivalent of

9 from binary equivalent of 15.

4. Attempt any two parts : 2x5=10

(a) Derive the expression for the input
impedance of a common emitter (CE)

amplifier using its A-parameters,
assuming the load resistance of RL. 5
(b) With the help of a circuit diagram
explain the working of Hartley

Oscillator. Write the expression for its

frequency of oscillation. 4+1

(c) Explain with a diagram how to

configure an op-Amp as an inverting
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summing amplifier, and derive the
expression for the output voltage (Vo)

when three Input voltages

(V;, V5 and V5) are applied through
resistors (R, Ry, andR3) to the

inverting input. 2+3

5. Attempt any fwo parts : 2x5=10

(a) Design and draw a series pass voltage

regulator to get V, =10V dc output

with maximum load current

I;, =200 mA . Given that the nominal

input voltage V;,, =20V, B = 50,

Vgg =06V  (n-p-n transistor) and

I, =5mA.
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(b) Explain the operation of IC555 timer as
a monostable multivibrator with a
relevant circuit diagram. Find values of
R and C to obtain a pulse width of

22 ms.

(¢c) Draw the schematic diagram of CRT

sharing its major components.
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o0 T 2.2 - 143 : kT UF TR Y uRue 3T

SR TUTIME

AT ;2 HUS 3feRaH 3T : 50

T (i) G I AfEE g
(it) 3aRe faeey faw 78 &1
(iii) 37T BHeFHX BT STANT FT GHd & |

(iv) Fadial & 3797 T 37¢f &1
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for=gl ufer 9l &1 g HifST ¢ 5%2=10

(%) p-n TfY TEIE iR PR § 9 o
A |

(@) Vgs = 0 V& fau p-=Aa JFET &1 aRug
ot Eiifa |

(1) & T & CE fo=ma # h-gr=ai & 9H
frafafed € : by, =5kQ; by, =1.2x107%;
hyy =300 3R Ay, =20us | A€ Ry =2 kQ
B Al urrerfsy gfienferd sifsw |

() =l W& 567s H1 (1) fg-smemd
(ii) ST god § U= it |

(¥) afg XOR T &1 T o9 Wl €9 9 3=
TR (1) § W@ S @t I8 712 -9 T 712 hi
TE L0 HUT | Fg FIA FRT hi HEr=ITl

T T Hifeg |
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(3) I 1 I W& NOT e urw
TSI |

(B) 14 Aok 3T 0 51k § R ST Bl § 2

() 10 kQ wflwshi 3R 4.7 nF GaiiEi 6t
3TN A A1t & A Aferst alue i e

g 1 It

2. fo=gl | ymil <kl B SHifST ; 2x5=10

(F) SR SIS i G IR FREYONE THET |
e fafed 1.V stfiyenefirs Sifaw |

(@) 3faa grerg ufay fosi &t 9eEd ¥ n-p-n
I & IS ER (CB), A3
st (CE) 3R 3vafTes €l (CC) farm=amdi
hi AT ST |

(M = faz ¥ feeme e e 9eg aRayg §

R, =40kQ, R,=10kQ, R,=1kQ,

Re=2kQ, VCC:3OV’ VBE=O7V
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3R B =100 T 39 9y & fau «re amA
ifau 3R 39 W Q-fog Iwfzw |

Vce
R1 Rc

VB VcE

VBE VE
R2 Re

GND

3. fo=i & 9l 1 7t SIS 2x5=10

(F) Ieia Sfismfo & a1 ST S

frefAfed seita THteRt f9g shifsT

A+B)(A+C)=A+BC
(@) HE® AAFES (K-map) &1 ST Hleh

frafafed @ T T sifew iR =4
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o-fragi ot e w1 SYIM W feuifed
T

Y=ABC+ABC+ABC

+ ABC + ABC

(M) A & P Tg-3mult ASTh-Hdharh  hl
ST & 15 & Tgomeamd 9o § 9 &

fg-anarl oI =l e & ot g aftqer =i
ot gifem |
4. = & 9l & g BT 2x5=10

() <re 9faliyr Ry, AFaR A-9T=el ol STAIT Shileh
IS IS (CE) Jads @& fow

i ST SHseh Fed ST | 5
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(@) ufwy fa &t geEar ¥ Ted <lfesd &l

FHEYUTC THSAET | THhI Qo g I
=oieh fafa | 441
() TRUY IR@ & WY gHIEY foh AT T &l
gfaei et % €9 § 4 fa=afaa feran S
g1 Afg I faw deead (v, V, 3R Vy)
gfagsi (R, Ry 3R Ry) 8N Ufeirt
o1 T AT T S € @ R Sieedr Vo
ST Fed hifaT | 2+3

5. Torwdi St 9l 1 & It 9%x5=10

(%) frM diced 10 V 3R sAfushad @i &1
200 mA Y & U w it grRo
Srceal e fesme FIfST iR sHen afiay
femt Efifa | i faw deear v, =20V,
B =150, Vgg =0.6 V (n-p-n M) R
SR & faT I, =5 mA 71 ST |
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(@) 3f=a gfay o &t FerEar 9§ 10555 e &l

TRl Sghiad & €9 H HE HSET |

22 ms TR HT TS I HH & € R AR

C & A 1 hiTaT |

(1) e foo afers (CRT) & T&F W2 T
T LT AR ST |

X X X X X
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