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Candidates should answer in their own words AFITAN e CIRNT TR ST NG Ve
and adhere to the word limit as practicable. e PEE

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest
SR & SRFTF 3R S el (ATE (A-CFIE 715 &ATeid Ted wis

1. Answer any ten questions from the following: 2x10=20
fafeiie @-cpiea 75 @cis Ted nies

(a) If a vector A has constant magnitude, then show that A % =0
t

T (OF9 A -47 W 7T T OE@ WAlS @, Z~%:0|
t
(b) Find the unit vector perpendicular to the vectors 4 =27 +}—1€andl§=f +}'+1€.
A=2i+j—k @R B=i+ j+k o33 40a % o719 (o3 el e

(c) If a uniform sphere has mass M and radius a, show that the attraction of one
2

hemisphere on the other is —.
16a
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(d) Write down the dimension of stress and strain.
Ao ¢ [Rphon el @Tea |
(e) Calculate the order and degree of the following equation:
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(f) State the characteristics of Simple Harmonic Motion.
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(g) Prove that Vr" = nr"'7
o I, Vi = nr" '

(h) Show that the angular momentum vector is conserved in a central force field.
(A8 (@ (FUF T (FAF SN GF(6 T (237

(1) Write down the relation between Young’s modulus, modulus of rigidity and
Poisson’s ratio of the material of a substance.

TR @elIE, T BT QR (2T A @7 0 RS G|

(j) What is Forced Vibration? Give an example of it.
S o1 6 2 99 9o Trizgel mie |

(k) A force (2?+}+1€)N is applied on an object of mass 10 kg which is at rest.
What should be its velocity after 20 s?
IR A GFH 10 kg ST 8T T (21 + j+ k)N 6 A I AR
20 CIES I3 (67 (@91 0 T 2

(1) Establish a relation between torque and angular acceleration of a rotating body.

@35 geleTeT T 5 @ (FIfo qacerd s =i afost Fe

(m) At what height above the surface of the earth, the value of acceleration due to
gravity is reduced to one fourth of its value on the surface of the earth?

HRJA7P AT Fo ThHOR ACHIN G N RIA%D WCFIA GHeR AT GF
Hodice 2@ 9

2. (a) Show that "7 is an irrotational vector for any value of n but it is solenoidal if
n=-3, r being the position vector of a point.

@A @, n-93 @-EI N & "7 @36 AR (939 2R, 8 n=—3-93 &
@fb GH Tl (834 2011 @A, 7 28 (PIC @ {6 K97 SE (SF4 |

(b) Prove that Ax(BxC)+Bx(CxA)+Cx(AxB)=0.
2l T, AX(BXC)+BX(CxA)+Cx(AxB)=01

(¢) A body of mass m uniformly accelerates from rest to a speed v in times 7. Show

2.2
that the work done on the body in time ¢ is given by Y ,5
T
m SEE G0 € 31 O (A0 ANGAE 7 TN v SIS W A0 | WAl @, ¢ TN
2.2
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T
3. (a) Solve the following differential equation.
fsfeTiie Sraet F=el A Tl
d’y dy dy
—+6—+13y=0 ; y(0)=2, — =1
a7 (0 dt|_,
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(b) Two sphere of masses 500 g and 3 g respectively, attract each other with a force
of 4 x 10~ ° dyne when their centres are 5 cm apart. Find the value of G.

vb GIela ©F @ 500 g @R 3 gl IXG Siwd sk wfoa wag 5 cm o=l
FTRCE 4 x 10~ dyne Ie1 ARl QT FC@ 1 G-93 W el Tt

(¢) Young’s modulus of the material of a wire is 20x10'°Nm . The wire is stretched
along its length from 50 cm to 50.01 cm. Calculate the work done per unit
volume.

GFT OICER THMICTA TR @ellF 20x10'° Nm * | ORI (rd I1179 50 em (6F 50.01
cm &S 791 2571 &S U STers FoFIE A 97 Tl

4. (a) The amplitude of a given simple harmonic motion is 2 cm. Determine the time
period of oscillation if the maximum velocity is 12 cm/s.

G5 7T MISTo ST @I Felie TSI 2 cm 1| T3 (ieteae ordfiziet ey scat g2
KIS @51 12 cm/s |

(b) Find out an expression for time average of potential energy for a particle
executing simple harmonic motion.

e (RIETSITET™Ig (I Felid CFeg FEfoxifes Ammsices it e st

(c) What is escape velocity? Derive an expression for it for the planet earth in terms
of g and the radius R of the earth.

&= 7970 & @I 2 g @R R-9F Ao +jfRA7 Yfecacem wieaelft fefa Fean

(d) Explain the principle of conservation of angular momentum.
(I S0 T NS iyt Fe |

5. (a) Show that the energy of a damped harmonic oscillator decays exponentially with
time.

@S @ @6 SRS I3 *If & TAER 7 IR FoICS ACF |

(b) Show that centre of mass is unique for a system of particles.
@S @ (I FSCE CF(T ST @6 e {7

(c) Draw the stress-strain diagram and explain.
Arew-[Rphe @Tbai or& FCa @R I P

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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