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HSHGECOIT/PHSGCOROIT-PHysics (GE1/DSCT)
Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfes g 4% 509l 2l et o4
Candidates should answer in their own words N3Vl [cea w1 19 97 AN iy
and adhere to the word limit as practicable. Geg Pl
All symbols are of usual significance.
GROUP-A
1. Answer any fen questions from the following: 210=20
fefeie - i 2o Sea e
(a) A force F=(=3i+ ]+ 512) acts through a point (7i +3] + 12). Find the torque of
the given force with respect to point 10; .
@3 @ F=(=3i+j+5k) @ R (7i+3j+k)-97 W few f&Fm @
10; R MTF e 7 5F (W e
(b) Calculate V- (:;3) , where 7 =ix+ jy+ kz .
V({B—)-aawﬁvfam, @A F=ix+ jy+hz.
(c) In the absence of external torque, show that angular momentum of system of
particle is constant.
A8 (T IB9 TR (I 5F AT 1 Z(31 I6 (I Aol 3l safwe e |
(d) Find the angle between the vectors 4 =3 +2j—k and B=4i =3j+k.
A=31+2] -k @R B=4i -3]+k (T30 1] vl ey st
() If F is a conservative force, what is its relation to a scalar potential ¢
T F a3 Tweser o1 27 SRt (Fd SR (o) Ao Ol 510fs [ 9
(f) Why Newton’s law of gravitation is called universal law?
fHEoCTa TRIFY A & o1l 2 (@ 9
(g) What is geostationary satellite?
AT Tofarg 9
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(h) State Hooke’s law of elasticity.
T BRI y=ifFe [ el
(i) What is a neutral surface of a bent beam?
AP "R Ao w1 T A
(i) What is the differential equation for simple harmonic motion of a mass ‘m’?
G © Y’ 93 NFE (Wl 97 T wiqaet e {9
(k) What do you mean by inertial and non-inertial frame of reference?
TR 8 HHUQY ArxeF I0e F Q@I 9

(1) With help of a labelled diagram showing variation of amplitude with frequency
explain what you understand by resonance?

TR 0L SO RRSER @ERIbT SEw I @0 AR T @10s F
QI O IR @

(m) State two postulates of spécial theory of relativity.

Rot sz AN 16 @it
() If | A+ B| =|A-B|, then prove that A is perpendicular to B .
I |A+B|=|A-B| T, @ ANMA @I, 4 R B A= TF|

GROUP-B

Answer any two questions from the following 10x2=20

fafeie - 16 avie Tea e

2
2. (a) Solve the differential equation % + ii_d); -6y =36x.

d’y dy
T AN AR B, EZ—+E—6y=36x |

(b) Prove that for any integral value of n, "7 is an irrotational vector, but if n=-3
then the vector is solenoidal.

el el @, n-99 A A & "7 @I gl (o671 Re =3 =
(SF5H ATAIOE A

(c) Establish conservation of linear momentum.

@RS SRR T @l efed s

3.(a) For what value of p, the vectors ;1=3f—4f+pl€ and B =

— - 87+ k are
collinear to each other?

-9 (B NG 4 =31 —4] + pk aR B=-{-87+% (O3 AR =1 9
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(b)

(¢)

(C”

4. ()

(b)

Prove that Ax (B +C)+ Bx(C+ A)+Cx(A+ B)=0.
e Al (A, 4\(i?+() i R\(( + 1) | (“'X(/f‘ } ]})__7()_

Derive an expression for the speed of a rocket after a time ¢ with initial mass M,
and initial velocity #, and having a relative velocity (o the exhaust gas V. with
respect to the rocket.

@V AR AT A2, A wa A, @R wwHA AAE fofe atra
wieafREs e 17, ZE ¢ WA AR A6 b siliwareta aifersan Gopoer wcan)
Show that Newton's equation of motion remains unchanged in all inertial frame
under Galilean transformation.

e (X, e weretaR (v Eseae sifevia wiikgs i

Write down the differential equation of Damped vibration and find the solution
for displacement. When the solution becomes oscillatory?

TS (M SeeE AR @A @R @9 TR i S s s
T SNt @i 21 9

Prove that ¥ =2n(1+ o), where Y is Young’s modulus, » is rigidity modulus and
o is Poisson’s ratio of the material.

2 I Y =2n(1+0), @A Y e TR BT, # ZEN OOl @NF IR o EN
TAMITAR 2 SIS |

(c) In between Stress and Strain which one is fundamental?

e ¢ ipfor Wy @l @ Gnfers 9

5.(a) Write down the Lorentz transformation equations in special theory of relativity

when the direction of uniform relative motion between the frames is along the
common x-axis. Using these equations establish the formula for time-dilation.

ReE SARFTORIT EEe oied Teadefe @ar 9 46 fotrerms e
IR FANRA x-B7F G| G2 HAwaeefe I 3 e Rgfe mie)

(b) Are GPS satellites geostationary? What is the approximate distance of GPS

satellite from the earth surface (only value)?

GPS ez & w-omer Tz ¢ @l ARAP AT Fo w@ ARAE v 5
(@G W) 2

(c) Define central force. Is gravitation a central type of force?

1130

@mol AEE TS| w8 | NFE 79 [ (ol 440 9
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