MJ-1273

B.Sc. (Part-I)
Term End Examination, March-April, 2022

LU

PHYSICS
Paper - |
Mechanics, Oscillation and

Properties of Matter

[Maximum Marks : 50
(Minimum Pass Marks : 17
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Answer all questions. The figures in the right-
hand margin indicate marks

Zime : Three Hours]

Note :
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(2)

frd @@ o e

@ = A E (3)

i A eI fad wd@ g Explain the concept of centre of mass.
(iii) F Write and prove the law of ti

prove the law of conservation

force ? For
What is meant by central = of linear momentum for the n particles.

der a central force

pamclfh ail'{ov‘“g () T wel wt gF ¥ g FwoguE 5.2:1
w .
SPO angular omentum of a particle %l ITH E{f & 9fiq: snadara @t qa
i
® remains constant. HifT 3
(if) particle moves in a fixed plane © The ratio of distance of the two planets
ity of the particle remains from the sun is 5.2:1. Compare their
(iii) areal velocity period of revolutions about the sun.
constant.
() <uige f& T weft @@ F o # THTS/ Unit-II
~ fFar S el .
Fz_gradung‘%' el 2. (o) fava $v #1 a1 gwemd gC TEA SnEdl
31wl U fedfas B s e Aol B AR F | 6
. &1 HHA
aa F % fau cwl F 4 Explain harmonic oscillations giving the
T g meaning of potential well.

Show that a conservative force F 1S

1,2
grad U, where U s (b) fog =ifs yol ofes st E=Zlo

expressed as F=-

the potential energy. Hence show that for el wdtwl & g ad ¥4 4
. = T is zero.
conservative force F, curl F 1S Z Prove that rotational kinetic energy
3T / OR

i E =%1w2 where symbols have their
(a) SEUA &% FY FFURN FRARL! 7
¥ frem ¥ foy Y @ ST F
[ W 3ar / OR
(Con“"'"tﬂ

usual meanings.
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(b)

(4)

Deduce the moment of inertia of a solid
cylinder of mass M, Radius R and length
| about

(i) its geometrical axis.

(ii) an axis passing through its centre of

129 JDB_*_(8)

mass and perpendicular to its
geometrical axis.
(Conti

‘nuld)

(5)

4 @18 / Unit-I11

3. LCR =fera @fera o wr &1 @ 9 F
#q A gra Fifau) afrag w1 afaErn a
g @ qawEd #2 10
Obtain an expression for current in a LCR

forced oscillator. What do you mean by the
impedence of circuit ?

374l / OR

(@ Y= ¥ FEaEg §7 § @daarEs a9eh
TEF & Al & fau FEHEA FHE
fafae oo 3% TEdEE F fA¢ T3
g HIIT |
Write down the differential equation for
the oscillations of a freely suspended

6 magnet in the earth’s magnetic field and
use it to calculate the time penod.

@) LC gy ¥ Jaa & fou FEsd
Tt faEst 39 Eded & fag
o fmfaa sifse) 5
Write down the differential equation for

the oscillations of LC circuit and deduce
the expression for its time period.

W
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(7)

(¢) (h) TETUR oeTeRT % ae ¥} e
"" / U.“-‘\' ’ﬁf’lﬂl
. am fag« quaEe | Explain the elements of  mass
) “haw = F £l ﬂ'(.l N @ A w-k B spectroscopy
5 s
T g s9 ® T %78/ Unit-V
aﬁﬁ!t'mm e of & 5. U% g frdz #! 9et o 73 7w W1
. ci
m\urd*wn‘wuma::::;o:forthc R F @zt A Tfea wfaw 3w H5g
inear acoclerstor Dti“":mzd particle in it Fifae f& Foaat & za F a1 % G
cnag\acqw’db’pmwoonsmts.wmtare WEGgFR Far 2 @arsaen w1 g3 A
i terms of B¢ & Wme % sewia @ g 20 10
jts limitations
OR Establish the Poiseuille’s relation for the rate
s/ of flow of liquid in a capillary wbe of
Ww@;ﬁaﬁﬁﬁm uniform area of crass-section. Hence show
(@) T | fas HIfAT that the distnbution of velocity in a capillary
31 g =1 A CaIELS i o F is parabolic. State conditions under which
f& & A toeag & % oo 1 Poiseuille’s expression is valid.
F1a sarad &
L “ﬁ" R ad 37T OR
faom U & an & 7
'y (@ R @ F FRU FE e 78 W
Explain the motion of charged particle 11 JER ¥ fau =ws fmiga EQiE Ly 6

¢ uniform magnetic field. Show that the

f path of a charged particle Deduce the expression for the pressure
radius © of a

ving in & lransverse magnetic field 15 :iiﬂeuf::Ce across a sphencal surface due

" : 0 surface tension.

proporuonal to the monentum of the —
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(b) 1ﬁoﬁoﬁﬂlﬁﬁﬁ@i§aﬁ
T AR F 106 4 F A A ye
m%ﬁwmmmm?
(T YR TS 7.3x102 AAdw) | 4

Calculate the amount of work done in
splitting a water drop of radius 1 mm into
105 droplets of water of equal size.

(Surface tension of water is 7.3x]0~2
Newton/meter)
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MJ-1274

B.Sc. (Part-I)
Term End Examination, March-April, 2022

.-‘I_l

PHYSICS
Paper - II

Electricity, Magnetism and
Electromagnetic Theory

[Maximum Marks : 50
[Minimum Pass Marks : 17

Jz -t gE F SW AT T F E I
Tfeft 3R sifea €

Answer all questions. The figures in the right-
hand margin indicate marks

313 / Unit-I

Time : Three Hours]

Note :

L (o) WiF w fafae @ fag HiTl )
" State and prove Stokes’ theorem.
\
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2
(2) 5 (3)
®) fas ST f® v & | (‘;;haf is meant by .electric ?uadru.pole?
_ l'j+(grad¢) tain the expression for intensity of
cm_‘(q,A):q;cuf = 4 electric field due to electric quadrupole
P A wfe in broad on position at a point.
®) xy T R formm fava w1 T -
that —
e 7 +(grad0)x4 where 2. a2 -y2
(b0 L s a veser Ve () g,
o is @ scaler fiel 3 (1,0,0) ® frge-a% =1 7= @
field. " HIf | 3
/0
srar - cAfET aoan fas 6 At a point in xy plane, the electric
e ¥ & el potential is
(@) ;
Fife | f Green's = -
and prove the two forms © V=ax(x2+y2) 3/2-}-b(,\:2+yz) b
State
theorem. . fas i : then find the electric field at point
it i fefee TR (1,0,0).
@ and prove Norton’s theorer- 37eIaT / OR
State
ga“g/Umt-ﬂ (@) A twomm fov@ &5 E ¥ @ foqm
ﬁwarﬂ’i%‘?iﬁ F1 ampl Po@, @ fag wifw fe 5
2. (@) T ¥ o el * - - =
mﬁﬁfmmmﬁm 7 () T TR sTgh T=PxE
fdt WS L s -
faq =% (i) feafess s U=-P-E
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0 (5)
If P be the dipole moment of a dipole

(@) forates & Frm fafae qan wwwE) 5
fﬁa:ed In the electric field E . then prove write and explain Kirchoff’s law.
a
B Toge SoFuE ) Wcﬂ' yeaEdt aftva #ovfam ¥ uw
| ST Tl HIfS | 5
(if) Potential energy U=-pP.E D i
: . educe. an expression for power of any
) T W fah w fag HfT 5 A.C. circuit.

State and prove Gauss’s theorem.

3HTE/ Unit-Iv
TahTS / Unit-1I1

T
3. (a) FATgEa-wEE T fatey g fas ! TH T wy e
l ey TS I gy
Write the Clausius-Mossotti equation and | F =HoF o - .
o " Xme dole the Biot-Sayar law and obyy;
T ¥ A w2 T | N :xprf-ssnon for intensity of magner;c : 13
v | g9 3 Polnt due to strajghy conductor ¢ <
wd fage wER f dEw wi current near ‘ carrying
i . a
What is meant by dlelectkr;c co;xs::e;‘ \ ok
1 e
Establish  the  relationship : . SR
diclectric  constant  and electric (@) Fefafes w o+ . | |
susceptibility. 0 - Tt . ,
3rear / OR 1

anr 05
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| (7)
(6) ) ﬂw&a%vﬁmﬁﬁ@q
, W fag i

lowing - | '
e Write and prove the Maxwel]’
S equation,

_—

10

Write notes on the fo
() Lorentz force

(if) Gyromagnetic ratio
) f8s HIfT : >

VxB =t

§=PLO(7;X§) ety % o w10

What is Poynting vector? Explain its

significance, if S is the Poynting vector, then
T

show that S=E0-(EXB) where the symbols

have their usual meanings.

379t / OR
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