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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-III Examination, 2022

PHYSICS
PAPER-VII

Time Allotted: 3 Hours Full Marks: 60

The figures in the margin indicate full marks.
All symbols are of usual significance.

Answer any five questions taking at least one from each Group
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GROUP-A / [{o0l-% [ T e-®
(ELECTRONICS-II)
1. (a) What is ‘virtual ground’ of OP-AMP? Deduce the expression for voltage gain of 1+3
an inverting amplifier.
@3B OP-AMP-93 (F(g “SRHAE &0 o I @A 9 @I [eidre wiiwid
R owe Rex Redtem qifmiet affewt =11
T3l OP-AMP @1 'virtual ground’ ¥=TTel & f31°6 ? UICT inverting amplifier
®I voltage gain BT AHIHUT WIoJaId |
(b) How can DIAC and TRIAC be used as a switching device? 4
DIAC @3 TRIAC Feim @36 3 T8 1@ e 36 2
Usel DIAC 39 TRIAC oS switching device Bl BYHAT HET GIART T
Ao ?
(c) What is multiplexer? Explain its action. 1+3
NG Tce F @RI 2 93 TS Pl T4
Multiplexer @ & ? JFh! HRIYUIEA g TR |

2. (a) What is the principle of oscillator? Discuss the working principle of Colpitts 2+3
oscillator.

PR TS J 9 (FIEHEH e PRI SAEH= 741
Oscillator &I g @ =B ? Colpitts oscillator HT HRIYOM & g
fIeR T |
(b) What is counter? Construct a 4-bit ripple counter. 1+3
511 1 9 T 4-RCBa faofet st afoe 411
Counter & & ? USCT 4-bit WYDI ripple counter BT AT T |
(c) What do you mean by high-pass and low-pass filter? Define clock pulse. 2+1
Q2 GR @TI-#1171 REBIR e F @R 2 FF A T 7S |
High-pass 31 low-pass filter 9=l & qf3® ? Clock pulse &I TR
ageI |
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3. (a) Draw the block diagram of a clocked J-K flip-flop and explain the working
principle of J-K flip-flop using its truth table.

@35 clocked J-K fF-Fro 7 foa o 39 @k G2 GR& 929 @ @3 I
AT G
3er J-K flip-flop @I block AfH AR wrRIYUTCI®! Rigddl IJ9&! truth

dIfeTTd! FETIATel 9u gl |
(b) Draw the circuit diagram of a 3-bit BCD encoder and explain its operation.
G 3-36 BCD IACHICIER T4 b SIF F7 Q<8 97 FHelIf® i 41
T3l 3-bit BCD encoder &1 Afhed! N@IE BRI HRIYUITCAT qU TN |
(c) Explain the operation of SCR.
SCR-G9 TIeeE iyl 411
SCR &1 HTIYUTCAT quid T |

GROUP-B / Reli-4 / ¥z-@
(MACHINES AND ENERGY SOURCES)

4. (a) What are the differences between a rotary pump and a diffusion pump?

GF T I 2ot € @3B = A= g e i Fh o
T3 rotary U9 A diffusion 99 AT & & fo=Tar & ?

(b) Discuss the working principle of a diffusion pump.
GG o AR FRTS SCeTva 1
T3cT diffusion TUHI HRIBT Rigrd fIdR e |

(¢) What are the merits and drawbacks of low-pressure measuring devices?
Low-pressure-3« I& Rl @ SpjRavafer F F 9
T3l a1 FBT BT AN JCew & D g ?

(d) Explain the working principle of a Pirani gauge.
G PR e TS i w1

U3c URTHT TTSThT BTIDI R‘I:&I'\'I ERISKHEIE

5. (a) Discuss the construction and working principle of a petrol engine.

(7B 2fa 10w € IS 30 411

UICT USTd Sl d-1ac Aled dRie! gt o T8 |
(b) Mention the difference between Otto engine and diesel engine.

Otto 2@ ¢ feremt Bfertam Wiy “Ndef Tag 34

Otto 914 3Af+ f&STel goi-! M~TdTew IaSIed |

(c) The efficiency of an Otto cycle is 52%. What is the value of its compression
ratio?

QT OBl BLFF WOl 52% | G IR SAOH T F© 9

T3l Otto cycle BT &I 52% B A1 IADI compression I U Bl O ?
(d) What do you understand by Brake Horsepower (BHP)?

@F ool (BHP) @00 S @ 2

Brake Horsepower (BHP) W=l & gfsre ?
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6. (a)

(b)

(c)

7. (a)

(b)

(c)

8. (a)

(b)

(c)

3123

Give the constructional details of a solar cell and discuss how it can be used as an
alternate source of energy.

@3B G IR 9107 T 79 @k @t Feir [ «feq T o a7ze =,
SO 1

U3l AR Woldh! gE1dedh! JuTe ITdls Bl Solidh] dbfedd Aldd! WAl
TN T A8 |1 gui TN |

Write a technical note on hydroelectric power station.

TS *fEw® 7 @ rmfeare Bt @12

TS e faga Soifel Aaet wfafde gofq TR |

What is biomass? Discuss how biomass is used as a non-conventional source of
energy.

A F 9 AR TR @3 Taplere *fex Tt AR 77 2, TG I

OIg SUF & B ? Oid SIS HON] URURG Iolldl AIdD! ®UdT TIRT T
Afe=s 9= gl e |

GROUP-C / faetal-at / wigg-

(COMMUNICATION AND COMPUTERS)
What do you mean by radio waves? What is its frequency range?
@08 SIS 0 F1 @RI 2 9T F~F [RBF F© 2
RFSAT AT ATl & 36 ? J9a! Thad=dial R i g ?
What are sky-waves and ground-waves? Write a short note on ground-wave
propagation.
-0 9RO T 9 SN-0 A T @ WREFY TPl @141
MBI AT 3 eRelt TRT & & g ? Rl a¥Tdl IR A1 srer fewoft
eI |
Explain the difference between a step-index fiber and a graded-index fiber.
@30 step-index € 4R GF6 graded-index ©&d el 3 F41
T3 step-index fiber 31 graded-index fiber @I H=TdTE% IARIEM |

Obtain the expression for amplitude modulated wave and show its frequency
spectrum.

SIRRC-TGEET SAE AR [ 37 @R @3 F=1% el e |

U3cl amplitude modulated TRITDI FHHROT Woferd 3 TFHT AGfIHT
YUdgH Q(ﬂl\ijEN‘H

What is demodulation? Mention its importance.

TG FeTCo F @RI 9 @3 @FG SaE 4|

Demodulation & & ? JHP! AT qATSIE 4 |

Define frequency modulation. What are the advantages of frequency modulation
over amplitude modulation?

AR TGCETCR IR 718 | RS QIR Qe F~A1% NGt JRaief
o

fThardeipT HArgele™ URWINT Tl | Mglid! Argeled!l gl fThadwi!
AGATDT & & RIS B ?
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9. (a) What are different sections of CPU? Discuss the sections briefly.
CPU-«3 fRfon sreiefe F Ft ¢ @ sreiefe 7o )FEF SiEwa F41

3el CPU & i< @vees @ & gq ? famiewa! dferdHr auie 148 |
(b) Write short notes on MODEM and CODEC.

(TN € ([FICF-a3 G917 7R BiFt @121
MODEM 311 CODEC #T ®Brel fewoft 78 |

(c) Explain ‘for’ statement and ‘do-while’ statement.
“for’ GBHCTT W} “‘do-while” GOBCFG T T
‘For’ statement 319 ‘do-while’ statement T qUid 7 ﬂ% 4 |

10.(a) Write a C-program to find N!, where N is an integer.
N1-93 i fefza oy @6 C-callalls @72, (@A N @3 2w

N! @rsTa! 7T U8er C-program @RefaNT | N TSl integer & |
(b) What are the uses of the following functions in C program—

(1) getchar, (ii) scanf.
C program-93 (g {5feTie smafer 927 RI@ @4— (i) getchar, (ii) scanf |

C program AT (i) getchar, (i) scanf & & & TANTEH B ?
(c) Make a flowchart to pick the largest of any three numbers.

@-IC foafS R Teay Jzew w4 Wie Fai7 oo @& G todt 741
fagudT 9 S9E® A AWl 3dl 9@ BIEdI MR USer flowchart

ERISEGENE

(d) What is the meaning of HTML?
HTML 308 3t @Rt 9
HTML &1 31ef & & ?
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