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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-III Examination, 2020

PHYSICS

PAPER-PHSG-IV-A

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfer T F0Z T YMo Q"Y/VW fac Fed1
Candidates should answer in their own words AT TS ST I AT XTI
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

1. Answer any ten questions from the following: 2x10=20
fasfeiie q@-wieT wife acis T wiss
(a) What is the working principle of an internal combustion engine?
ez e TS Aife i 9
(b) What is solar constant? Write its value in S.I. unit.
T & % 2 S.I. GIFCF G W (e

(¢) Why is the brake horse power (BHP) of an engine always less than its indicated
horse power (IHP)?

@35 BT @ STl Rl oo SES! S TN T (@ 9
(d) What is green house effect?
e 2T feant 5 ¢
(e) Write down Barkhausen criterion for sinusoidal oscillation.
e Dl FA T AFLCETR *1 Srae I |

(f) Draw the logic circuit of a D-Flip-Flop.

D- {3l F51-93 #fes 794! Sice |
(g) Design a 1:4 demultiplexer using basic gates.

@ (516 =T I 1:4 [ouiFGearsne foeiza s
(h) Write down BCD of (123).

(123)10 -93 BCD K& @Al |

(i) Find the value of frequency of a Wien Bridge Oscillator given C =0.1 pF and
R=22KkQ.

Wien Bridge Oscillator-49 ¥i® et F@ oeqt witg C=0.1pF @R
R=22kQ1
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(J) Define signal to noise ratio.
‘signal’ @R ‘noise’- 93 O IR WIS |

(k) What are the basic advantages of an optical fibre over an ordinary cable
transmission of electromagnetic wave?

qF OfUHIFR O ALEAT G AR (T OIRE QT SERR O
HRtefe 6 & 9

(I) Define frequency modulation.
AT AT @ IREs| 7S |
(m) What is the role of internal cache memory in a CPU?

CPU «3 fo@a Sieredd cache memory-< \giiﬁsl e
(n) Write tan™' (x +2)+log, Jx in FORTRAN or C language.

tan "' (x +2)+log, vx & FORTRAN W24l C SR (el |

(0) A cathode ray tube has an electron beam that has been accelerated through a
potential difference of 2 kV. Calculate the velocity of the electron.

3o FAre I BoEa S @ e & 2 kV [Resaremd Wy ey waifee
9] 2CETl | 3 acT sifecdel N st

GROUP-A
e+

Answer any one question from the following 10x1 =10
fasfie @-@ie 9% elosm T nie

2. (a) Give the basic principles of measuring pressure by Pirani gauge and Penning 2+2
gauge.

PRI corer =k coifeie coter =Ial Bist AT e Sifowfe @l

(b) What is the range of ‘high vacuum’? Give an example where high vacuum is 1+1
necessary.
THAaR e S & ¢ Twhwiak fFed ew@ie 2 @v @3 (Fad Sread
e |

(c) An Otto engine has its compression ratio 5. Find its efficiency. 2
G35 SO FGTTT FRAT S 5, 3 FAFO! F'© 9

(d) What is the basic principle of heat engine? 2
i Beeaa W& IS 9

3. (a) Explain with equation how energy is released in nuclear fission of o, U*. 4

S e wmfere ,U?° @ el =& fsfe g siissenTz 11 Tl
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(b) Show that the available windpower from a wind mill is given by P =zD?pv’ / 8, 4
where D is the diameter of the blade, v is the velocity of the wind blowing, p is
the density of the air.

@8 @ Qe FET AR Q@ Al 6! P=7D%pr’ /8, @I D 20" @S A,
Vv-G0ed e Qe e, p - 999
(c) Why biogas energy source is more beneficial than other source of energy? 2

e TR Qe JARMIH (& @A ST 9

4. (a) Explain why Rankin cycle is used rather than Carnot cycle in a thermal power 2
plant.
@36 SRy @™ FIABE 2T W bF 92T T T @ 2 FIA I
(b) Describe an Otto cycle and obtain expression for its efficiency with PV diagram. 2+3+1
SBI-b 3091 I GR 93 Fwwe ARG PV e afewt s
(c) What do you mean by ‘calorific value’ of fuel? 2

GIANE ‘FNfFs gl Ie0e F @R 9

GROUP-B
etal-2

Answer any one question from the following 10x1 =10
fasfie @-@ien 9% etsm T nie

5. (a) Explain the circuit diagram and derive the expression for the output voltage for an 242
ideal non-inverting OP-Amp.
@35 S F9-3eifik OP-Amp-93 T8 foq oFw @ w675 [e@a afmeEt
affest Tl |

(b) What is half adder? Draw its circuit diagram using logic gates. Give its logic 1+2+3
equation and truth-table.
SEEs [ ¢ @ (3 R PE 99 T8 qFN PR | @7 FAGe HAw 8
PR (T¢I

6. (a) How can S-R flip-flop circuit be constructed using NAND gate? Write the truth 2+2
table for a S-R flip-flop.

NAND gate-93 FR FOI@ S-R 3F9-F1 3941 (ot Fa1 I ¢ S-R fFol-weom
FOPARN T |

(b) What are preset and clear in a flip-flop? 2
T2F91-3Cet preset € clear FIC A 2

(c) What is the basic difference between synchronous and asynchronous counter? 2
FEETI 8 ST Sl N o1 ALy & 9

(d) What is seven-segment display? 2
(TCSH (9IS TSl FICF A0 9
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7. (a) Obtain an expression for an amplitude modulated carrier wave with sinusoidal 4
modulation.

AR SR AR [RBR TG qeF 7 AR [ St

(b) Describe the structure of an optical fibre. 2
SNCENPIT TG 919+ Il SN |

(c) Show that: 2+2
@8 (3
(i) AB+C(A® B)=AB+ AC+ BC

(i) ABC+ ABC+ ABC = A(B+C)

GROUP-C
el
Answer any one question from the following 10x1 =10
fasfie @-@ien 9% etsm T nie

8. (a) Write a program in FORTRAN or C language to determine the magnitude of a 5
3-dimensional vector.

<5 fawa ;o3 W i@ oo @ (@Iats @l FORTRAN S2<1 C ©Rite |

(b) Explain the terms ‘Algorithm” and ‘Flow chart’. 2
‘Algorithm’ € ‘Flow chart’ I5109 & @R 9
(c) What is an operating system (OS)? Name a few commonly used OS. 1+2
SAIER TEHN (0S) FeTCe F @@ 2 MAFTSIR FEFMH @bfere 0S-9F FIN Trad
I
9. (a) Write a program in FORTRAN or C language to determine area of a triangle 4

whose sides are given.

FORTRAN %=/l C ©IRIte @36 (@lal @2, I AR @3 fqores craws
<41 A, fagres foqft arg (rewt ezl

(b) If =3, J=8 and K =4, what is the value of 4 when 4=3*J/I+*K—4/J? 2
[=3,J=8 &R K =4, %A A 3 N« [0 @ 797 A=3%J/I+K—-4/J |

(c) What is the basic difference between compiler and interpreter? 2
AL 1A S compiler @R interpreter-Aa3 S|

(d) What is string-character? 2
fR-FEwoiE & 9
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