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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2022-23

PHSHGECO01T/PHSGCORO1T-PHYSICS (GE1/DSC1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. efess g Terz U o frts Fa
Candidates should answer in their own words s 3mdial fArerd ©IA T TET A T
and adhere to the word limit as practicable. Tag FE)

All symbols are of usual significance.

Question No. 1 is compulsory and answer any two from the rest
ST & RIS e SRR (AT (R-CIIA 717 erid Ted we

1. Answer any fen questions from the following: 2x10=20
e o (e @-Il wiff v Teq mies
@) Calculate V-7 where 7 =xi +3) +zk .
V.7 -7 T R S @ F =i + ) + 2k

(})/ Draw stress-strain diagram.
Fron-fgfe @reba sa st

(c) Show that theoretically the value of Poisson’s ratio lies between —1 and 0.5.
(Rl (4 2T SRS W —1 (A0 0.5 &9 T S |

(d) State two postulates of special theory of relativity.
e SAFFFORIT S T 16 e

}p’f Define non-conservative force. Give an example.

SR 39 [ 2 Trizdd wie |

(f) Define axial and polar vector.

TR (939 € (WF (%4 IS 0= ¢

(gﬁ What do you mean by inertial and non-inertial frame?

TOIY @ TEUYH e IS [F @I ¢
(h) A particle moving in a force field has linear ~momentum
P=3e¢"'i —=2cost] —3sintk . Find the force acting on it.

a3fs 7@7 ©aw@ P =3¢ i —2cost] ~3sintk | I8H3 TR fFAe e e
fafa aan

}y)/ Define rigid body.

WHIES IR&\ MG |

¥J What do you understand by resonance?

TAm FeTCe F @I 2
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(/bfﬁnd Vxr, where 7 = xf 4 ) + sk .
Ui e o < 4y 2
(W State physical significance of moment of inertia,
FEE WA (B e fage wa)
(m) Why Poisson's ratio is not called elastic constant?
NS Werers fifewres o ae gu @ g
47 What is forced vibration? Give example.
ST I IS WA 9 Twrgad e

4 Find the value of x for which the vectors A=i+xj+k and B=3i-2j-2k
will be perpendicular.

YO PR NCR T A=i+xj+k @R B=3i-2j-2k (532 9 s oy
Wy

2. (2) Show that V7¢" =y 41),7-2 2

2 2
, where r =x2+y =2 . -

FHE AV = nn+1)r" 2| @A rr=xt+yt+2%)
M‘hrce vectors 2:2}—]+k" B
Determine the value of .
mm /}:2;_}'4,[;, E

w14 foefy @ra,

([{ If earth suddenly contracts to half of its present radius keeping its mass constant, 3
what would be the length of the day?

awﬁmmﬁwmﬂw@mmmhﬁwm?

=f+2]’-3l€, (,-‘=3f+a}+512,arecoplanar. 3

=i+2j-3k, C=3 +aj+5k «vefn zm, ¢ -az

. d’y dy dy
3.(a) Solve =2+ _¢y =0 atx=0, y=1,
‘& Tx” !

“

4
aa: 4V dy dy
EeILICIE Z-H e +Z_6'V=0 atx=0, y=1, I:l I
(b) A pressure of 38.4 atm is applied on a sphere of radius 10 c¢m, so that its volume 3
is reduced by 0.0064 cc. What will be the bulk modulus of sphere?
I'atm =1.013x10° N/m?
10 cm aicda e Tota 38.4 armeding STt &Te! T @1 WRrew 0,064 oo
@ ) eferefba v 75 e we 5 | AN by =1L013x10° N/m?
(c) ,i+1}4(."=0.showlhat2x§=§x6‘=f‘x2. 3
A+ B+ C =0, 2 a0 o AxB=BxC=Cxj.
4, }/) Establish the differential equation of motion of simple harmonic motion and find 2+2
its solution.

WWWﬂuﬁhwmamtmwmﬁwm|
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A circular disc of mass m , radius r is rolling on horizontal surface. If @ be its

angular velocity, show that total energy is given by E = %mrzco2 .

m B8 r PN G (I BfS e wefiie O TR Afew AeR) (Ffdw
@ @ TE, RN ([ HIFTeT (W S E=%mrza)2.

9
(c) Solve y(%{—]:[%j .

a’y)_ @)z
y[dsz_(dx FANFAEATT TN S

5.(a) Establish relativistic velocity addition theorem with the help of Lorentz
transformation equations. And hence prove that speed of light does not depend on
velocity of source.

(FICACE eiied AR AR oforet Feare @i afest St (e @ ATTH
siferael B Aot Tox fieaiia =1

(b) The relativistic mass of a particle is double of its rest mass. Find out velocity of
the particle.

G5 Feliz SRS ©F O i iR fawed | Feifba aifeet fRdfy e
(©) | 4 Elz[ﬁ—él, show that A is Perpendicular to B.

|A+B|=|A—B| T &I F@ 4 8 B R 7Y

X

3+2
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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2021-22

PHSHGEC01T/PHSGCORO1T-PHYSICS (GE1/DSC1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfer T F0Z FIMo Q"Y/VW fac T
Candidates should answer in their own words AT TS ST I AT AN N
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

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

1. Answer any ten questions from the following: 2x10=20
feaferfae @-coiel 7ifo elvsa Tex wies

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

Tt (OF9 A -47 T 75 0@ (A8 @, 2-%:0l
t
(b) Find the unit vector perpendicular to the vectors 4 =27 +j—1€andl§=f +}+1€.
A=2i+j—k @R B=i+ j+k (o33 45a % o719 (032 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

A8 @ M ST @R g IR (@I @F T JT NN S Saeas 2ffs siwsfel
3GM*
16a*>
(d) Write down the dimension of stress and strain.
A ¢ [Rphon el @Tea |
(e) Calculate the order and degree of the following equation:

g3 FNFaba @ ¢ et ey Feane

3.3 2
(‘; f} +32K%) +y2:|:0
X X

(f) State the characteristics of Simple Harmonic Motion.

HEGNGGRICEISIRERR TGS

G W=
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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 Zt
T
m SEE G0 € 31 O (A0 ANGAE 7 TN v SIS W A0 | WAl @, ¢ TN
2.2
e S ot 3 2 Ly
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|_,

1130 2
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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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v Peaeray

WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2020, held in 2021

PHSHGEC01T/PHSGCORO1T-PHYSICS (GE1/DSC1)

MECHANICS
Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfeE T F0Z T YMo Q"Y/VW fac e
Candidates should answer in their own words AT ST ST I AT TN N
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

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

1. Answer any ten questions from the following: 2x10=20

fafeife @-cpiea 7o @cis Ted nies

(a) For what value of o will the vectors A4 =3i —5)’+51€ and B=5i —5)’+0{1€ be
perpendicular to each other?
0~ N F© T A=3{—5]+5k @R B=5—5)+ck (937 90 AN Tl
TR ?

(b) Determine the dimensions of angular momentum and torque.
il Sacael @3 597 @ el el

(c) If the vectors A=5/—7;+ 3k, B=—-4i+7] -8k and C=2i -3}, then find
A-(BxC) and (AxB)-C .
A-(BxC) @& (AxB)-C ffa s, 3@ o379 A=5-7j+3k,
B=-4i+7] -8k @R C=2i -3] =

(d) A particle of mass m moves along a curve 7 =a cos @t i +bsin @t j. Find the
angular momentum of the particle about the origin.

m SARME @0 Sl 7 = a cos ot i +bsin o ] @ FRRE SR erg MCoAcT

Zifoa il eac@el fae Fan
(e) Find the particular integral of the following differential equation:
d’y dy o _
P + e — 6y =36x
i sree Fiwaefba fafwe sTwat (particular integral) e Fcats
d’y dy o _
P + e — 6y =36x

1130 1 Turn Over
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(f) Using Newton’s law of gravitation, determine the dimension of the universal
gravitational constant.

(g) Show that theoretically the value of Poisson’s ratio lies between —1 and 0.5.
(e (@ AT S0 OGS el —1 @R 0.5-93 30K AT |
(h) Calculate the work done when a conservative force
F=Qxy+z2)i+x*j+ 2xzk
acting on a particle displaces it from the point (0, 1, 2) to the point (5, 2, 7).

G W @ F=Qxy+z0)i+x°)+2xzk @ FAE (0, 1, 2) [/ @
(5, 2, 7) Trrs =misfie sace @ e i 5 of foef s

(i) A man is moving on an inclined plane with an acceleration 5 ms . If the mass of
the man is 70 kg, calculate the gravitational force acting on him. Given that

g=98 ms 2.

70 kg O@@ GF & TS O 5 ms™ GIPR Ao | ofF Tof IR SfoFds
e foefar S @ne, g =9.8 ms™ |

() It is given that the force field, ]7(?):_—2](?, where k is a constant. Is it a
r

conservative force field? Explain.
oAWE I (FG f(?):_—zkf, @A k @3 &< 1 @ft (& 96 TR &1 g 2 A1
r

N

(k) Write down the differential equation for forced vibration. Explain the physical
meaning of each term in the equation.

] TR0 ST TAPRelD &A1 TR elfofs ~iom cole wierR [ el

(I) A mass of 50 g is attached at the end of a spring and it vibrates simple
harmonically. The amplitude of vibration is 12 cm and the time period is 6 s. Find
the maximum speed of the mass.

@36 FeR-97 GFRAIE RIS QI 50 g O I @EOre Fis 21 FE [BEF
12 cm @R TR 6 51 A0 AEH whe el Tt

(m) Considering the earth to be a perfect sphere of radius 6.4 x 10° cm with uniform
density of 5.5 g cm™ , find the value of the acceleration due to gravity on the
earth’s surface [G = 6.7 x 10°° cgs unit].

ARAE 6.4 x 10° cm TP @R 5.5 g cm > I TR fige @ems @@ 2|fR=-
D AEFLE AR T el F@N [G = 6.7 x 1078 cgs @FF]

(n) What is the difference between ‘stress’ and ‘pressure’?
MG @R “BioP-a7 g AL F 9
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2.(a) Find ¢(r) such that v(p:i5 and ¢(1) =0, where F:fx+}'y+l€z.
r
o(r) 9 @t qte W;:is GR @(1)=0 T @AE 7 =ix+ jy+hz |
r

(b) If 4 and B are irrotational, prove that Ax B is solenoidal.

T 4 @® B OgS (irrotational) ¥, OIE MAS @, AxB AlTEHGE

(solenoidal) |

(c) Show that Newton’s third law of motion and the principle of conservation of
linear momentum are consistent with each other.

ale @, (&R SRR FFwe i @R fAEsca wor ofesg 2=’ oo

d’y
dx?

3. (a) Solve the differential equation: y=xsin3x+cosx.

2
SR HaAFD TN FCAIS %—y:xsin3x+cosx
X

(b) Find the value of p which will make the following three vectors co-planar.
A=3i+2j+k ; B=3i+4j+5 ; C=i+]-pk.
p-a3 W faf St qce feae oAl o3 eFesn 20

A=31+2j+k ; B=3i+4j+5k ; C=i+j—pk

(c) A circular disk of radius R is cut from a larger circular disk of radius 2R (as
shown in Figure 1). Calculate the centre of mass of the remaining part of the
larger disk.

Figure 1

2R IMIERME 267 @3 JeFR FIFfe (AT R PN @3 JeFiR b5l &
(e 2 (Figure 1-9 (A TRCR) | JT€F DiFfoda w1 skeia sawm ol
BRI

4. (a) Define a ‘central force field’. Show that if a particle is moving in a central force
field, its angular momentum is conserved.

‘FE I (FG-GF S| WS | GF0 FA (F@A I (FCG Ao F mAle @, OF
Ffie saE@e wafFFe A

1130 3

1+3

Turn Over



CBCS/B.Sc./Hons./Programme/1st Sem./ PHSHGEC01T/PHSGCORO01T/2020, held in 2021

(b) State Kepler’s laws of planetary motion.

&tz 5o @I FVEER Fqef [ige F@l

(c) If we assume that the value of G is gradually decreasing with time, how would it

affect the motion of moon? — Explain.

W 4@ @S W @, G-93 T FANER A G0 T #Aieve, wizee a@ft FeiE sioa
5ifo7 T &SI (eI 9 — T I

5.(a) A particle moves according to the equation x =3sin«?+4cosawt. Show that the

(b)

1130

motion of the particle is simple harmonic.

@3 TN x=3sinat+4cosar-92 AT A oA wdie @, PG e
MISNSTS BeTalie |

Define “sharpness of resonance” and “Q-factor”.

AR SOl @R Q-6 F@I0® [ (R 2

Calculate the amount of work required to increase the length by 0.1 mm for a

200 cm long wire with a cross-sectional area of 1 mm®. Given that Young’s

modulus of the material of the wire is ¥ = 2x10'? dyne cm™2.

200 cm ™ @32 1 mm’ 2FECRCAE CRawd [Rf#E @b Ot v 0.1 mm I Face
F oAfmd I T ow@iew, [T FEn ove, O oMt TROQ0E

Y =2x10'? dyne em 2|

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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WEST BENGAL STATE UNIVERSITY
B.Sc. Honours/Programme 1t Semester xamination, 2019
PHSHGECOIT/PHSGCOROI'T-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 syl e e 12 94 a7 AEa 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: 2%10=20
fafeife @-cie w5 aris Sed wies

(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 W@ F=(-3+]+5k) @36 B (77 +3]+k)-93 W fw f @@
10; R MTF e 7 5F (W e

(b) Calculate v-(’%), where 7 =z°x+j'y+l€z,
V(f})-aawﬁvfam, Q@RI 7 =ix+ jy+he.

(c) In the absence of external torque, show that angular momentum of system of
particle is constant.

(I8 (T T TAT (@I 5F 2@ 1l 2031 I8 (FIA S0l Hdwl wAfFe A
(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
(e) If F is a conservative force, what is its relation to a scalar potential ¢
A F aof THlior 361 2 Olzge @ed Ao (¢ ) A0 i 5o 1§ 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

1130 1 Dan Over
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I:III-', LIBRARY 2 I!,I
o Rl s G @il \ /
(i) What is a neutral surface of a bent beam? .__=_-//

IR wrwd R oa I e o

i . € 0070
. W - ; b g monic : ¢ s ‘m’"
() What is the differential equation for simple harmonic motion of a mas

(h) State Hooke’s law of elasticity.

OB ©F Y’ G Hew Wi 9K T SqPe Hiaad 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 special theory of relativity.
Rot sz AN 16 @it

() If|A+B|=|A4A-B |, then prove that A is perpendicular to B.
I |A+B|=|A-B| W, R AN I@, 4 GR B IR 79

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.

(U'S)

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 4
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

(U]

o

3.(a) For what value of p, the vectors ;1=3f—4f+p1€ and B=

— - 87+ k are
collinear to each other?

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

1130 2
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(b) Prove that ,le'(fi FCO) + ]}x((“' + A‘) FCx( A+ Ii') =0,

2 I A, Ax(B+CY4 Bx(C+ A1 Cx(A+B)=0.

(¢) Derive an expression for the speed of a rocket after a time f 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)

(d) Show that Newton's equation of motion remains unchanged in all inertial frame 3
under Galilean transformation.

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

4. (a) Write down the differential equation of Damped vibration and find the solution 4+1
for displacement. When the solution becomes oscillatory?

TN (MR SRFe AN 10 @R @3 S Sk [y @ w9
S0 SR re @iETsifs 33 9

(b) Prove that Y =2n(1+0), where Y is Young’s modulus, # is rigidity modulus and 3
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
THAMITRR 2T SAAS |

(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 3+3
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.

ey SefEFToRItT @ide weied Tedeld Eral 79w 4t fAeerermn s
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
(@I W) 2
(c) Define central force. Is gravitation a central type of force? )

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

N}

X
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WEST BENGAL STATE UNIVERSITY
B.Sc. Honours/Programme 1st Semester Examination, 2018

PHSHGEC01T/PHSGCORO1T-PHYSICS (GE1/DSC1)

MECHANICS
Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. eifew Tz g AT 2 e P
Candidates should answer in their own words o Fresdiar Areq SIT I FET WHAAR
and adhere 1o the word limit as practicable. Ges IRy

All symbols are of usual significance.

1. Answer any fer questions from the following: 2x10=20

e @-eT 7fb efda Tea me:

(a) For what value of p, the vectors A=1i+4j+ pk and B=4i +2j -4k are
perpendicular to each other?

p-6F GIIR N & A=i +4j+pk GR B=4i +2] —4k (537 0 H~oia 7Y

a7
(b) Prove that oL
dt dt
ere I G, P
dt dt

(©) Show that the vector 4= (x+3y)i +(y —22)] +(x—22)k is solenoidal.
e @, Z:(x+3y)?+(y—22)f+(x—-2z)£ (o210 HeTael |

(d) What is meant by time integral of force?
T I T A0S I I 2

(€) Determine whether the force field F=2zxi +(x*—y)j+(2z- Ak s
conservative or nof.
A6 @ F =220 +(x* — )] +(2z - x*)k @ RIH 3 (G|

(f) What are the radial and cross-radial component of acceleration?

i @3 o wareR i Gl

(g) Prove that the sum of kinetic and potential energies in the case of a conservative
force is always constant.

TRl A CE 1S ¢ e qsTs e — e Il
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(h) A fly-wheel of a mass 500 kg and diameter 2 m makes 500 revolutions per min. If
the mass is concentrated at the rim, calculate the energy and moment of inertia of
the fly-wheel.

2 m A € 500 kg @R @I FZ-v2e & FMHK 500 0 SRSH I | HAB 99 FiZ-
mmﬂﬁﬁmﬁﬁﬁﬁw%emm%mu

(i) What is geostationary satellite? What is its time period of revolution?

G Tolerz FICE AE 2 A WRGCRA ~Eere Irel 2

(j) Find out the dimension of gravitational constant G.
i &3 G-«3 Wil s

(k) Draw and explain displacement time curves for a (i) underdamped (ii) critically
damped and (iii) over damped Oscillator.

CRIW TGE T T (i) T8 SRS (i) FEE SIS G2 (Gii) WO SRS 27
R I € @f5g S|

() Draw the stress-strain curve for a solid and show the elastic limit.

Rew @ FFfoq 7abe orww F@ Fafearem A face s

(M) The modulus of rigidity and Poisson’s ratio of the material of a wire are 2x 10"
dynes/cm and 0.35 respectively. Find out the value of Young’s modulus of the
material.

0T YT ONFT THNTR Yool @% € (AR Ses W IWEFW 2x 10"
dynes/cm @22 0.35 | 413 *A1oa TR @4TE I I09! ?

(n) State two postulates of Einstein’s special theory of relativity.

RePoIEE e SRt Fied i et

Answer any fwo questions from the following 10x2 =20
forfeife Q- 76 etz Teawie
2. () Find the component of B in the direction of A where A=2i -2j+k and 3

B=T+2j+3k
A G B 93 Gotew el o0l (R A=27 -2/ +k R B=i+2j+3k

(b) If ¢ =2xz* — x*y, then find the value of V¢ at the point (2, -2, -1). 2
T ¢ =2xz* — 2’y WORE (2, -2, 1) Re Vg2 i 1 2
(¢) A man of mass 60 kg is standing inside a lift. What will be the apparent weight of 5

the man when (i) it is at rest (ii) moving up with acceleration 4.9 m/s’,
(1ii) rnovmg up with uniform velocity (iv) moving up with deceleration 4.9 mf%"’
g=9.8 m/s’

60 ke &7 RFE aven Ife FRde Wy ARE Wizl T FEES () FE W,
(i) 4.9 m/s> w2l T Toz Botg, (iii) FNREH ToA BaTx, (iv) 4.9 m/s’ WA A
Toita Tore, O €3 e Wvie 9o $C 2@ 7 g = 9.8 m/s’
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: LIBRARY =
3. (a) Define angular velocity of a particle. Show that the rate of change of angular T 2+3
velocity with time of a particle is equal to the torque acting on it. &

@ TN (T ST @ W) (FRe @ @A IR @ fde @R wEE e
AR 217 339 SR (i =ie Seaq S

(b) Two spheres of the same mass and same external radius are externally exactly 3
similar in appearance. One of them is hollow and the other is solid. Indicate how
they can be differentiated, assuming the standard formula.

972 97 o IRIIE 1 CiFEr g T we (e SR gsen o
(TR TP @32 il D | ereiel seas e Seie Rt e 91 AR 2

(¢) What are the order and degree of a differential equation? )
TGE FFa-GF (L@ AT (Order) € 96 (Degree) IF0S F ([T 9

4. (a) State Kepler's law of planetary motion. What will be the length of a year if the 1+2
distance between the Earth and the Sun become half of the present distance?

arEz A T @R e Ry TR 97 @ 2tk e TR R s

A IR G T T

(b) Show that the aerial velocity of a particle moving under central force is constant. 3
e (1, (! 0579 R SIfOR1a 90T G (J957 4795 |

(c) What are damped vibrations? Obtain an expression for the displacement in the 1+3

case of a damped oscillatory motion.
TS (e FCF 0 2 Wiwe (RER G Facea it R s

5. (a) Prove that for a homogeneous and isotropic medium Y =3k(1-20), where ¥ 3
denotes Young’s Modulus, £ is bulk modulus and ¢ is Poisson’s ratio.
(I TG TP W CRGT 29 @1 Y = 3k(1 - 20) @RI Y T 2R @0lE,
k oen [{Efe @il 8 o 76 AT WS |

(b) A metal chord does not change its volume when stretched. Find the value of the 3
Poisson’s ratio of the chord material.

WS ared OE G 7 I FAEe O TSR (@ Sifdada T Wl 9B geq
ALl 2RI SRS (Poisson’s ratio) &3 I M F@!

(c) What is Lorentz transformation? On the basis of Lorentz transformation explain 143
time dilation.

TG e & 9% AR Iy Fiza e Seeset e
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