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B.Sc. 4™ Semester (Programme) Examination, 2021-22
PHYSICS

Course Title: Physics-1V
Course ID: 42418 Course Code: SP/PHS/401/C-1/T-1

Time: 1 Hour 15 Minutes Full Marks: 25

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
As far as practicable
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Section-I

1. Answer any five questions: 1x5=5

(T (AT AT AT Tad WIS 5

(@) Give an example of direct band gap semiconductor.
236 TRET TS ST CIHFSIBET SuIRae 718 |

(b) Which type of diode is used as voltage regulator?
(SIS (FBTTLH FROTE (FIF NS SIS NI 22

(c) Which region of a BJT is most heavily doped?
BJT AT (9 9% NAGE @ (O17G?

(d) If a transistor amplifier has a gain of 20 dB, then what is the ratio of output to input power?
% 9Ff6 Tt SHFEHRATER RIHF 20 dB 2T, ORE MSEH 93% 26 TSI
AN F9?

(e) What is the input impedance of a practical OP-AMP?
236 TITEF OP -AMP-27 376 AT el 12

(f) Convert the decimal 0.625 into its binary equivalent.
W 0.625 (F AT IRAN STAQT FHET FF |
(2) Prove the Boolean identity AB + AB = AB + AB
e sfFeT 2N ST AB + AB = AB + AB
(h) In a half-wave rectifier, the peak value of input a.c. voltage is 107 volt. What will

be the output voltage?
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A6 Y- F5 (FFOHRANET 24 a.c. (OOER  SETE N 107 (SFG | SAMSEG
(STOEd M9 F8 I?

Section-11

2. Answer any #fwo questions: 5x2=10

(T (I 7D AT TS WIS 3

(a) Draw the energy-band diagram of an unbiased p-n junction diode. Determine the concentration
of holes in silicon crystal having donor concentration of 1.4 X 102*/m3. The intrinsic
concentration is 1.4 X 108/m3. Draw a self-bias circuit. Why is it so called?

1+2+1+1

30 [AFCMF p-n T STANGS &-516 foa 9w a6 Sferda &6 a7 wrer geag
14 x 10%*/m3 932 T Ta7 1.4 X 108/m3| O (AT T47 4T F7 |
936 TI% AN TeAl IAF| 93 ISAT 3T ANFIET AT (57

(b) Why are filters used along with the rectifiers? Frequency of an input voltage is 50 Hz. What
is the frequency of a half wave and full wave rectifier? Find the value of ripple factor of a full

wave rectifier without capacitor filter. 1+143

@ (FHOHRNER T BeBra TIF FA12T2 9316 3956 (STELEE F7% 50 Hz | 91 ©=57
AF% 53of ©FoT (FPLHANET ASEIC (SICLER FE T2 FIADGT oo =ST 7%
o o0 (FFHCHANET (FFOHAES 7T FITET J el v

(c) What do you mean by bit and byte? Draw a logic circuit to implement the Boolean expression
AB + B C . Show how to implement AND gate using NOR gate. 1+2+2

Bit 3 Byte I(® & (RRA? JFIF 9JE AB + B C IFIFEH Sy (6 A0
TG AT NOR (516 TIF FE [FOIE AND (516 TRITN FA© 3T O (W13 |

(d) Write down the truth table of a Full Adder. Implement a Full Adder with the help of Half
Adders. 1 +4

936 Full Adder 97 Se3-STdat (7| Half Adder 97 RIS a6 Full Adder (ofF F41
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Section-111

3. Answer any one question: 10x1=10

(T (AT B0 ATYF BB WS 2

(a) Define a and B of a transistor. Establish the relation between them. What do you mean by
CMRR? What is the value of CMRR of an ideal OP-AMP? Derive an expression for the gain
of a non-inverting OP-AMP. 2+2+1+1+4

236 FERTLET a8 f T [F (@FR?8TT A& TF 79 $91 CMRR F? a6
awf OP-AMP 99 CMRR 43 N9 F6? IF non-inverting OP-AMP A7 fIIef@g
AT @F F41

(b) Compare the operation of a half-wave and full-wave rectifier. What is Zener breakdown?
What is the maximum permissible current through a 5.6 V, 400 mW Zener diode? If the diode
is used in a regulator circuit with maximum input voltage of 15 V, find the minimum value of

series resistance that prevents the diode from being damaged. 3424243

36 o TFE A I oA FFHLEAES (FAR a1 37| GTF & 2
A3(6 5.6 V, 400 mW (ST1d STATCH 755 0@ SH1fES reenfue F1EG Fo? SISl IM
(OGS fyed I6Ae TFIF Fa1 W T THEF 30 (O6s 15 V oRrRe
@M TFAfE AN Fo [T MO SASH J8 o 23




