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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 5th Semester Examination, 2022-23

PHSGDSE01T-Puysics (DSE1)
Full Marks: 40
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Time Allotted: 2 Hours

The figures in the margin indicate marks of question.
Candidates should answer in their own words s Srdlied farer I T 79q TN T

and adhere to the word limit as practicable. Bay face 291
All symbols are of usual significance.

Question No. 1 is compulsory and answer any two from the rest

572 & WRFTS @32 1A (AT @-FIE 76 AviE Ted wie

1. Answer any fen questions from the following: 2x10=20
fRefle @-cIE ™I eltds Tedq whes
(a) Write the 2’s complement of the binary number 1001101. 2
1001101 3R 2°s complement e el
2

(b) Show that ABC + ABC + ABC = A(B+C).
@€ @, ABC + ABC + ABC = A(B+C)

(¢) Current amplification factor of a common base configuration is 0.88. Find the 2
value of the base current when the emitter current is 1 mA.

@ BAResican Auad offt Rt @[z RIdA @dea W+ 0.881 T e 2f]iced
TH 1 mA 0 9@ O ez I fefa e

(d) Draw the circuit diagram of an astable multivibrator using IC 555 timer. 2
IC 555 BiEwE 929 T @I GES THSIRE0ES Io ! o =E It
(e) In a cathode ray oscilloscope, a pair of deflecting plates are separated by a distance 2

of 0.5 cm. If the distance of the fluorescent screen from the centres of the plates is
36 cm, find the deflection sensitivity for a final anode voltage of 1000 volts.

G5 FHAG AR FETEATH, @F 24 Rew=t 26 0.5 cm STt SR—F 1 (27 7R
23re afSeiel M a9 36 cm 23 R[ews JRfvsl fAfy s 739 pors Sies

(SICHE 1000 CSIG |
(f) Convert the binary number (10011.011), to decimal equivalent. 2
& F1=1 (10011.01 1), & wfSE FR2AW woieiise Fw@n
(g) Find the output voltage of the circuit given in Figure 1. 2
oa 1 -9 emf+fo daire Berim ea ffa w1
Ri=10 kQ
+3 V o—VW\NW\—
R2= 10 kQ sz 12 kQ
-3 V O—AA\AN—
Ry;=10 kQ
4V o—~ AN =
T
+ Ve
7777777 ¢
7777777

Figure 1
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(h) Write down the difference between class A and Class B amplifiers.
Class A @32 class B fdadtaa wug 1<y f6 2

(i) Design an Unity Gain Buffer using OPAMP. State the advantages of the Unity
Gain Buffer.

OPAMP <RZA %@ aaf ZSRM iz arem fomiza wcal 2off o e
ARl 3 @

(i) What are Barkhausen’s criterion for self-sustained oscillation?
ISR TR Ry Tl

(k) What is the advantage of Full wave Bridge Rectifier?
sjforx e e JRa i o

(I) Write the characteristics of an ideal OPAMP.
96 S OPAMP- 93 t3f*Eraf @t

(m) Draw the circuit diagram of an OR-gate using NAND gate only.

(FFETNT NAND-gate 29 (G316 OR-gate LB |

(n) Draw circuit diagram of a two-input AND gate using diodes.

12 3A75fE AND gate I9 41 SItATG fagd w% el |

2. (a) Draw a logic circuit using NOR gates to implement the Boolean expression
AB+BC.
NOR (516 <=9 ¢ Iora Aot AB + BC -3 1% Io-1 & Sl |
(b) Write a maxterm Boolean expression for the truth table 1.

Truth Table 1-93 &) @36 YOI Jfera= A=t et
Truth Table 1

Inputs Output
A B € Y
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 0

(c) Design a logic circuit that will perform the logic in the truth table 1.
@5 wIfere TR TN FC A truth table 1-9 & FTAMA T

3. (a) Draw the circuit diagram of common emitter mode configuration of a p-n-p
transistor for output characteristics.

Higtgel 237 SRS U p-n-p TARSHTER SGo#D @=ibeaa are= TEa =Ew
Bl

(b) Find the relation between « and S of a transistor.

9T BRRFSIEE o 8 B -ad W) o fadfa T
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) :ln a common base configuration of a transistor with a base current of 0.05 mA,
1cl Cllnltlel current is 1 mA. Calculate the value of the collector current. Also
calculate the values of a and f. Here the symbols carry their usual meaning.

% BIAfEbIan aad-ofil Ryiot 0.05 mA gl erice Ty el 222 1 mA |
TRARS SN W [y a8 f-a7 e facfa F fomafs enfre wid 7z
AN

4. (a) Obtain an expression of electrostatic deflection.
Freiltfes Ruwtem s St st
(b) What is the utility of calculating CMRR of an OPAMP?
OPAMP-93 CMRR %1 3414 airsims! & ¢

(© F_i“d the output voltages of the circuit given in Figure-2 for input voltages
(i) ¥; =1V and (ii) ¥, =2 V, assuming ideal OP-AMP.

fBa1-2 @ eRie e R fed (i) V=1V &R (i) ;=2 V 9950 T e
faefa =t e OP-AMP eI el - - e

10 kQ2
Vi 1 kQ 15V
i +
o ANAN- >3 o
-15V
Figure 2

5. (a) How can a half adder be realized by using XOR gate and AND gate?

@FITSIE XOR 8 AND gate @ R0 TEREHCE AFAFAS 0T 2

(b) Add the binary number 1011.11 and 111.01.
1011.11 @R 111.01 &F @97 ARA SN

(c) What is the function of trigger circuit in a CRO?
CRO ¢ fostia HEGa de 5 2

(d) Show Pin diagram of Timer IC 555.
IC 555 BiZSIEER o1 Sitas (i

(e) Find the output voltage of the following noninverting amplifier.

s THETsi] Radee Ses6 celrve ifea Fu |

|
-ull\———:
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5279 3



