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B.Sc. 1st Semester (General) Examination, 2019 (CBCS)
Subject : Physics
Paper : CC-IA/GE-I

Time: 2 Hours Full Marks: 40

The figures in the right hand margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.
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1. Answer any five questions from the following: 2x5=10
(I A5G 2TeT Ted Wie

(a) If |4+ B|=|A—B]|, prove that 4 and B are perpendicular to each other.
|A+B|=|A-B| T, 299 IR 4 @R B #FEFI O5F %
dy i

s

(b) Solve the differential equation 2xy—=3y" +x".

dx
dy
nyd—=3y2 +x° SREE AN T I |
X

(c) The position of a particle at any instant ¢ is x = 27, y = £}, z = 3t (x, y, z are in meter
and ¢ is in sec.). Find the velocity of the particle at # = 1 sec.

t N GFH FNE S x = 27 y = F, z = 3t (x y, z WO 4R 1 TS G
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(d) Explain the principle of conservation of angular momentum.
(FIfers e A= gl U I |

(e) What is geo-stationary satellite? What is its utility?

AR THAE 7 GF ARG 2
(f) Prove that angular momentum is conserved for a radial force F(r)=f(r)7.

o9 T GF6 TR T F(r) = f(r) AT CRE (I @A A = |
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(g) Show that in case of longitudinal strain the work done per unit volume is equal to

15 x longitudinal strain x longitudinal stress.
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(h) Determine the relative velocity of two photons moving towards each other.
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Answer any two questions from the following. 5%2=10
@ (I 75 AEE Ted W |

2. (a) Show that Ax(BxC)+Bx(CxA)+Cx(AxB)=0.
oe @ 2x(1§x6’)+§x(éx2)+éx(2x§)=6 |
(b) Determine the unit vector which is perpendicular to both the vectors
A=i+j—k and B=21—j. 2+43=5
doi+i—k @R B=2i-} o7 qx wfees fiee @3 (o3 AR

3. (a) Write down the equation of motion of a particle moving under central force.
@mel AET 2SI SIS (@I FeAE TPl @7 |

(b) Prove that in rectangular co-ordinates the magnitude of areal velocity of an object moving
1

under central force field is E(x)'}— yx). 2+3=5

NI A @ FER A YA oAfeNE (@I I8 FHAY FACE (RAT (@[ A
1

= E(XJ’—)’X) l

4. (a) Draw the strain-stress curve for a wire within elastic limit.
oo AR 0 @I O [kgfe-AAen @ibg w& |

(b) Establish the relation Y =3k(1-2c), where the symbols have their usual meanings.

1+4=5
Y =3k(1-20) ¥R afon @, @ foref epfe sl 9z |
5. (a) Write down two postulates of special theory of relativity.
o iAo T g6 @l |
(b) Using Lorentz transformation equation, show that e R e 2+3=5

G TG TR RN TR G @, 22 =P A2 et epfere wed
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Answer any two questions from the following. 10x2=20
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Solve the differential equation —-+ y =cos2x.
dzy dx
—+y =c0s2x R AL AN T oA |
dx

Determine the amount of work done to move a particle from (3, 2, —6) to (14, 13, 9) along

a straight line under the action of the force F =4i + j+3k .
F=4i+ ] +3k IR 2R @A FME (3, 2, -6) 79 2@ (14, 13, 9) Rre e
Show that the motion of a floating object is simple harmonic. 4+3+3=10

@RAle @ G0 O IET Sife A @ |

Find the centre of mass of a rod of length / whose density is proportional to the distance
from one end of the rod.

| TR @3 Med SIEE W9 IR IF Y AT G (AE TH0GF AT |
Show that the total linear momentum of system of particles about the centre of mass is
Zero.

OIS (@ SARCER AATE @ ITEF FARH @6 RS SHI5] % |

Two rotating bodies A and B of moments of inertia /, and [/ ,(/4)/p)have some kinetic
energy. Which one will have greater value of angular momentum? 4+4+2=10
A @R B U6 9fiTee 97 Toel AT [, G I,,(1,)]p) | 90 sfeHfE AN 2, @
e @I Sq@e @ 2E2

Prove that a shear is equivalent to an extension and equal compression in mutually

perpendicular direction.

oA IR @ AT Sfoe™ e 2Re @ A AT, FEE TN9e |

By applying a force to a wire of length [ and radius r, the wire is elongated. If the volume
of the wire remains unchanged show that the Poisson’s ratio for the material of the wire
1St 5.

| e r IR G OIEd T2 7 29 IR ) I oI 25 | I SRR S
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If the distance of the earth from the sun is suddenly reduced to half of the present value,
then how many days will be in one year? 4+3+3=10

T 7 (A AT Y 2 I IS FHCLI SES T TN, O FOME %S A ?
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Energy of a particle £ =Emv +5kx = constant, where v is velocity and x is position.
Derive the equation of motion. What type of motion is it?

1 |
@I TR *fE E:Emv2+5kx2 = P, @A v T AES @R x BB TE |
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A simple harmonic motion of a particle of mass m is represented by the equation

x =a sin(wf + 0), where the symbols have their usual meanings. Determine the time-
averaged kinetic energy and potential energy.

m SEd GF0 I AT @S x = a sin(wr +0) FTIFA 7 &S, @AE Hoe
apfere WY % I | ANES AleieE sferife gz Rfeoxifes oiw T st |
The equation of a simple harmonic motion is x = 2 sin(™/2¢ +™/4) . Find the time period

and maximum velocity. (B3+1)+(2+2)+2=10
a6 e @ESfeT FARNFA x = 2 sin(M/2t +7/4) ZE, @R 8 AEH @9 Fefw |




