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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 5th Semester Examination, 2021-22

PHSGDSE01T-PHysics (DSE1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. e 7 E Ao 2AeHF M7 e 1
Candidates should answer in their own words AT e CIRNT TR FE&] *FNNT I
and adhere to the word limit as practicable. Geq e 2691

All symbols are of usual significance.

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

SR & RFF W3R A AT @-FE 775 AriE Ted wie

1. Answer any ten questions from the following: 2x10 =20

fasferie - wif aless Ted wies

(a) Convert the decimal number (34.751);9 to binary equivalent.
TR RN (34.751) 10 (F AR TG HoNe IR |

(b) What is the highest sum that could be generated by the 4-bit parallel adder?
416 eI adder T w1 20 S (@ A (iofzre & 2

(¢) Solve the binary subtraction problem (110001), —(111),.
AR Kot S M T (110001), — (111, 1

(d) In a BJT, the emitter current is 12 mA and the emitter current is 1.02 times the
collector current. Find the base current.

¢ BIT-¢, [FTFR FIE0 T 12 mA aR ZROR FIE0 T T8 FIECEF
1.02 @9 | @ P o7 i

(e) Name the breakdown mechanism in a highly doped and lightly doped p-n
junction under Reverse Biased Condition.

fRoAAe 7S] OB SR AT SOE (TG IR FEPOIE (GG p-n SR
breakdown &&= W wia |

(f) Realize XNOR gate using only NAND gates.
@FIfaF NAND (31058 TRRICH fFeItd XNOR (95 0ofd 41 71 (wlie |

(g) Draw the energy band diagram for p-type semiconductor.

p-type semiconductor-€< &«j energy band diagram &« F(1

(h) Draw the circuit of a NOR gate using transistors.

BIEPHIa 92T T NOR (91069 T8 O] FCA |
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(1) Define ripple factor for a rectifier.
QYA RS TS G A€ |

(j) What is thermal runaway?
Qe ANEE e F @IRIT 2
(k) Define the criteria which will be satisfied by an amplifier with positive feedback
to ensure the sustained oscillations.
G2 (et [Sfoe a0 2fedins afefag aaft e 7l 7o @ au Nawy
feyeffael e
(1) Why photo diode operates in reverse bias while LED is in forward bias?
(1 FH! BTG RS IR IS 503 G LED FCIRIG qRNCH 0 2
(m) Design an Unity Gain Buffer using OPAMP. State the advantages of the Unity
Gain Bufter.
OPAMP 92 I @3 T (5123 wla ez Sl 2o« (olza qi=wicas
HRetefer 3¢

(n) What should be the input resistance, output resistance, voltage gain and
bandwidth of an ideal OP-AMP?

vl OP-AMP -3 2525 (i, =857 @iy, [iex g @ sifbeicea S Fi zent ey

2. (a) Write a minterm Boolean expression for the truth table 1.
Truth table 1-99 &= @0 G JfeTH G2 (e |

(b) Diagram a logic circuit that will perform the logic in the truth table 1.
35 s AFT BIIAT S A Truth table 1-@ & T i FA |

Truth table 1

Input Output
C B A Y
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

(c) Draw a logic circuit for adding two decimal numbers 7 and 19. Write down the
result in binary.

TR ML 7 G2 19 (F @ T Tol) G O] OF FCAl | T B A @G|

3. (a) Derive the relation /. = I, +(1+ B)I,,, symbols have their usual meaning.

NI IR A 1. = Bl + (1 + Pl , Daf abfers s Tage |
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(b) A transistor with =100 has a base-to-collector leakage current Icgo of SpA . If
the transistor is connected for common-emitter operation, find the collector
current and emitter current for (a) I, =0 pA and (b) I, =40 pA.

B =100 72 @ GRH6EE @ @-5-F105184 F1Es I8 Iepo 5 pA @RI
FNEsd TFE-3R0R SPNEHER G RIS ACH, O (a)l, =0 pA @R
(b) 1, =40 pA -93 T FIETS I 4R ZROR P 97 T

(¢) The amplifier of Figure 1 uses an Si transistor for which Vg, = 0.7 V. Assuming

that collector-emitter bias does not limit voltage excursion, determine the class of
amplifier if

foean 1 sifeeds @ Si TAlErsa TRT T AN & Vo =0.7 V1 47 7R @
FRaNEF- SR I (SIToT TR AT F¢ A, A Hg @ fNdiae sz 3w

(1) Vz=1.0 Vandv, =025 coswt V,
(i) Vz=0.5Vandv, =06 cos ot V,
(ii1)) V3 =0.7 Vandv, =05 cos wt V.

Ry ®
o | J@

Figure |

4. (a) Find an expression for the output v, of the amplifier circuit of Figure 2. Assume
an ideal op amp. What mathematical operation does the circuit perform?

o 2-97 @wfzrRFRIE ARG oG v, -97 &) @6 SeqT& e Tt «FH v
OP-AMP Sl S | ARG @I Nffess f&mm smeive e 9

R
vy ——NAN—

— Y P

Ry

Figure 2
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(b) A Zener diode has the specifications V, =5.2 V and Py .. =260 mW . Assume

R, =0. Find the maximum allowable current i, when the Zener diode is acting

as a regulator.

G (&R TS RN V, =52V @R Py, =260 mW | S Al
R, =0 | T4 Zener UIRAG @36 fTEs 213 Fe I 037 (e Seeaifne s
i e

(c) What is the Barkhausen criterion?

AT -7 1S 15 9
(d) The CMRR of an OP-AMP is 60 dB and 4, =200 . Find 4_.

OP-AMP-&3 CMRR-93 319 60 dB €3 4, =200 | 4 -&3 31 47 e

5. (a) Discuss the role of zener diode as a voltage regulator in a power supply.
(OItoe fozas f2Ca ANeA HMEAZCS (S SIS GNP SCEH= S|
(b) Explain physically the action of Capacitor filter.

LS R (a PRI P S

(c) Four diodes are utilized for the full-wave bridge of Figure 3. Assuming that the
diodes are ideal and thatv, =V, sin wt, (a) find the output voltage v, and (b) find

the average value of v, .

o 3-97 7jd-w% g & HIAl TR IR T TRACR| 4 72 @ wirnesf s
R v, =V, sin wt, (a) AEH=B (SIEHS v, W IR @R (b) v, -97 T N @& F@N|

O] Di @ 4

Figure 3

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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