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BACHELOR OF SCIENCE (BSCG)
Term-End Examination

December, 2022

BPHET-143 : DIGITAL AND ANALOG CIRCUITS
AND INSTRUMENTATION

Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory. However internal
choices are given. Use of calculator is allowed.

Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) Distinguish between the processes causing
drift and diffusion by which transport of

charge carriers occurs in semiconductor.

(b) Draw the circuit symbol of n-p-n bipolar
junction transistor. State its emitter-base
and collector-base junction biasing for
normal operation as an amplifier.
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(c)

(d)

(e)

®

(g)

Convert binary number 1110-10, into its

decimal equivalent.

Write down the truth table for the Boolean

expression (C + D) C.

Write down the wunits for the following

h-parameters of the transistor :
@  hyy (hy

(i) hyy ()

State the PIV of the diodes used in a full
wave rectifier (i) when used with centre
tapped transformer, and (ii) when used in

bridge configuration.

Write down the values of the following

characteristics for an ideal Op-amp :
(i) Input offset voltage

(i) CMRR

(iii) Output resistance

(iv) Slew rate
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(h) Why should the trigger pulse used in the

monostable mode of IC 555 be very narrow ?

2. Attempt any two parts : 2x5=10

(a) With the help of an energy band diagram,
explain the working of an LED. In which
region of I-V characteristics do the LEDs

operate ? 4+1

(b) Explain the Common Base (CB), Common
Emitter (CE) and Common Collector (CC)
configurations of an n-p-n transistor with

the help of appropriate circuit diagrams. 5

(¢) Calculate the base voltage, collector voltage
and collector to emitter voltage (Vp);
collector and emitter currents for the
universal bias. It is given that R; = 40 kQ,
Ry = 5 kQ, Rp = 5 kQ, Voo = 15V,
Ry = 1 kQ. Take Vg = 04 V for the given

transistor. Hence, locate its Q-point. 5
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3. Attempt any two parts : 2x5=10

(a) Draw the circuit of a 2-input NAND gate
realised using p-n junction diodes and a
transistor. Write its truth table and draw its

symbol. 3+1+1

(b) Obtain the MSP expression for the following
Boolean equation and draw the

corresponding simplified logic circuit :

Y=AC +(A+C)B 3+2

(c) With the help of an appropriate circuit
diagram, explain the operation of 2’s

complement Binary Adder-Subtractor for

subtracting binary number 1001, from

1011, 5

4. Attempt any two parts : 2x5=10

(a) Explain the classification of amplifiers on
the basis of biasing using the diagram of

output characteristics with operating point. 5
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(b)

(c)

5. Attempt any fwo parts :

(a)

(b)

Draw the circuit diagram of phase-shift
oscillator and explain how positive feedback

is achieved in this circuit.

Design a series pass voltage regulator to
obtain 12 V dc output with maximum load

current of 50 mA. Consider the nominal
input voltage to be 18 V; Vg = 06 V and

B = 50 for the series pass transistor.

Design an amplifier using Op-amp IC 741C
with Vi = 0-3 V, for gain of +12 and I, of

0-1 mA.

Explain the dual trace method of phase
difference measurement using a CRO. If on a
CRO display, one complete cycle of a wave is
5 c¢cm long on the horizontal scale and if the
difference between the maxima of two waves

is 0-5 cm, calculate the phase difference.

2x5=10

3+2
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(c) Design and draw the circuit of a monostable
multivibrator using IC 555 to give a 50 ms
long duration pulse when trigger input is

applied. 3+2
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() fgamad® s 1110410, 1 3EH IEAE o
T H TGN hifoTT |

(4) weftg @9 (C + D) C <l HeawH ol
fafau |

(¥) vfsrr & frafafgd ha=el it swEaf
%’F@Q:
)y, (hy

(i) hy, (hy

(=) O o fosesrt § W @ 1 PIV fafen
(i) 919 SHPT SYANT Tsh HeA FIsshrft B &
a1y foRm SITaT 7, SR (ii) STE $EeRT IWAN g
formrm o fopa St 2 |

(B) TH oMeY GhEAHe TEdE  (AN-UH) %
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() IC 555 1 THitafae faam ¥ w3k fom g
(trigger pulse) SIgd GehIvt T BT =1fgu 2

2. Tl @ W & I &N 2x5=10

(%) oAt Ovg NG h! FEAT &, LED i wrifafy
ST | -V ARt o fh8 &5 § LED

1 T Bidl @ ? 4+1

(@) Tgfua qidy SIET 6 Fe™daTr ¥ n-p-n IR
% IS IR (CB), IHAMSS Icdsish (CE)
IR Iwafss T (CC) fa=mar it =

CAE L 5

() @Ebe SEE % fau SNYR diecdr, GuTE
deed] ST HUTEl-Scsieh dleddl (Vy); HUTE
qAT 3chSIh YNISH I UREhferd HINTT | T8
fen mn @ f% R, = 40 kO, R, = 5 kO,
Ro = 5 kQ, Voo = 15 V, Ry = 1 kQ. feg g
it % T v = 04 v &fifw | erau,
T Q-fog fagifa Hifs | 5
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3. Tl @ W & I AT 2x5=10

(%) p-n T SRS AR T & ITF d I
o-faw aT@t NAND 7 &1 ufwy EifEw |
3OhT GoIAH gNl faifgw 3R gEeRr Uik
difau | 3+1+1

(@) Fm=fafea Sefir adfieto &1 MSP e I
AT M 3d% T Tefhd dh 9@y
Eifam .

Y=AC +(A+C)B 342

() wgfuq ufmy oM@ i weEar @, fgemard
& 1011, ¥ 1001, I =M % T 31 % T
feamamt ISTeh-cqahcAeh hl FRTGY THABT | 5

4. Torgi @ 9 & IW T : 2x5=10

(%) w=Te fog |fgd i siaEforeni % @ #
I Heh IFET o YN W Yl &
ffeRtur <hl s hifvra | 5
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(@) shet-faremm Sifers w1 qiwy smw Eifw it
goemse. 6 3@ ufmy #  gaemss wfagfe
(Fresish) HH I I ST B | 5

() uw Aot URU Seear FEme fewmga difse
a8 50 mA 1 AfUeran @i 9T % @Y
12 V de Tt wtea g1 | ooft aror oiforeer &
AT Vg = 06 V 3R B = 50 q1 AW FHem
dieedr 18 V efifg | 5

5. forgl @ v & W A 2x5=10

() @isharcHs wade (3M0-u™) IC 741C 0
SUINT sk Afed +12 T 0-1 mA I Iy %
faw vy = 0-3 Veh @y yauds fesma i | 5

(@) CRO & ®g™dl § warR fFufor &t ga
s fafy wwemse | ¥fe CRO % wedl W,
TT 1 TH IO a5 5 cm AfS g W 2 3R
afg 3§ @M F 3faEset & = H gt 05 em
®, @ 3 G TUI o o9 T Haal THEhied
T | 3+2
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() for fEw 3 W 50 ms T =ASE F TG
SIHd & % AT IC 555 1 ITAM Hh Th
TR gl et iR S sEE
gitay o= Eifu | 3+2
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