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~o,1( ?,~ns of Lh~; ~ection E c:;intalns three long answer ~u•• onn of fl"e mar~ 
se\lt" 11"rks each a of tour uowever ~ 1 \ cko\ce ne• oeen µrov\ded \n one C\Uest\on 

h 
ice, n , \ln ntcrna , , k CB 

eacti, 
0 overall c O \n sect\on c: one quest\on \n eac, 1 Q \n Sect\on D and a\\ three 

,i,ere If~ e, one que~
0
~

0u have to ah.empt on\y one of the cho\ces \n such quest\ons. 
secttO 1n section • in ,,s \\ wed questlO icu\ators \S not 21 o • use of r, fo\\ow\ng va\ues of phvs\ca\ constants wh~re ever necessary 

'ILJSe the 
you :. "' 9 .1 xl0-11 kg 
O e ::is 1.6 x 10·1• C 
i) ~ 4n X 10·1 Tm r..: 1 
i) µo 
iv) 

v) 

h ~ 6.63 x10·34 )S 
e 

O :: 8.8Sxl0·12 F/m 
vi) Avogadro's number = 6.023 x 1023 per gram mo\e vi) c::: 3 x 108 m/s 

------------~----------'_:_, _______ _ SECTION-A 
(16x1=16) The magnetic f\ux \inked with coi\, \n weber is given by the equation, (\) = 5t2+ 3t+ 16.The 

induced emf \n the coi\ at t=4 seconds w\\\ be: 
a) -27V b) -43V c) -108\J d) -21OV The d\rection of \nduced current in the \oop abc is: 

a) A\ong abc if I decreases 
b) Along acb if I increases a b 
c) Along abc if I is constant 

y d) ~\ong abc if I Increases I 
l 
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. eabilitY ~f a substa - and that of retative magnetic perrn tnarl LJ01ty nee X is slightJ 1ess tt,an unitY -mt t,518nce Y is slightly rnore fefTOFl) / stJ _ _,. Y 15 09neti 'f. ,s Paramagnetic at"" "om c a) . y is fe,' agneti t ,s diamagnetic and . c b) netlC ' ) )( & Y are both parama9 m c ·s para agneti X iS diamagnetic and YI c d) h rePr~nts . • alh;ct, <I the following I-V graP 0hrn,c cond "'' uctors? I I • 

~ 

(I,) 

(d) 

5. In a Wheatstone bridge if the battery and galvanometer are interchanged then the deflection in galvanometer will 
a) change in previous direction b) not change 
c) change in opposite direction d) None of these. 

6. The total flux through the faces of the cube with side of length "a" if a charge q is placed at corner A of the cube is 

a) 
q -

O st{O ••• ·I• 

b) 
q 

4E0 

q 
q ---c) '2.Eo 

d) £0 

y 
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9. 

~ 

10. 

11 

12. 

T 

,3, 
((system: 

ihe Electra·'11agnetlc waves used In RAO~ . 
a) red waves b) Microwaves 

lnffl' 
c) Ga

111
r11a Ray d) Ultraviolet 

The etectriC Potential inside a conducting sphere 

a) zero b) a • 
c) oecre se from centre to surf d) 

f ate 
A beafl'l o . Protons, projected a\ 
axis, e)(Penences a force due to a ang -r ~-

Increase from centre to surface 

Remains constant centre to surface 

X 

field a1ori9 the positive y-axis. W 'nQgnet1c 
direction of the magnetic field? hqt is the 

lProl(JII • 
• z 

b) 

a) The direction of the rn • 
d. . agnetkfl .. ~ • 

The 1rectIon of the ma e\d is towards positive direction of y-axis. 
d. . 9netit fi . • the irectIon of the rn 1eId Is towards negative direction of Y - axis. 

c) d' . agneticfl . . 
the irectIon of the m eld Is towards positive z - axis . 

d) . agnetic fl . . 
An electron Is moving al eld 1s towards negative z- axis 

. . -a · ong Posit' . . ... positive Y xis. In what direction _Ive x-axis 1n a magnetic field which is parallel to the 
a) AlonQ -x axis IViilthe magnetic force be acting on the electron? 

c) Along +z axis ~ b) Along -z axis • , S ,::__ ~ 
• An electric dipole placed . d) Along -y axis 

in an elect • fi Id f • • experiences a torque equal to
4
N nc te o intensity ~x101 WC at an angle of 30° 

C rn. The charge on the dipole of dipole1ength 2 cm is 
a) 7 µ b) 8 .· me c) 2 me d) s me 
Which of the following is not th e Property of an equipotential surface? 
a) They do not cross each other. "' 

b) The wor_k done in carrying a charge from one point to another on an equipotential 
' surf ace 1s zero. 

c) For a uniform electric field, ~ey are concentric spheres. 

d) They can be imaginary spheres. 

For Questions 13 to 16, 
Two statements are given -one labelle~ Assertion (A) a~d other labelled Reason (R). 
Select the correct answer to these questions from the options as given below. 

rt
. and Reason are true and Reason is correct exp\anation of As rt· 

a) If both Asse .1on · se ion. 
. and Reason are true but Reason is not the correct expla t· 

b) If both A5Sertion • na ion of 

Assertion. 
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13, 

14, 

1s. 

t Reason is false. 

If Assertion is true bU ason is t 
c) bUt Re rue. 

d) 
rf Assertion is false ceS exh;b·t 

. ubstan I magnetism 

ssertion : Diamaget,c 5 
1 dO not h • 

A sen: Diamagnetic rnater/a ave permanent magnetic dipole moment 

Rea f the elect . 
. 

. T . "UX O nc field (~ E.dA is ., The electric field IS zero 

Assertion: he electric '' J' ,.,ero. 

..-NJhere on the surf ace, f 
eve, 1·· , the sur ace is zero 

Reason : The charge inside fon • 

,-tiOn : Electromagnetic Radia ' exerts pressure 

Asse s carry mome t 

Reason : Electromagnetic wave n um & Energy 

consequence of con · 

16. 
Assertion : Faraday's laws are . servat,on of energy. 

Reason: In a purely resistive ac cjrCU1t, the current lags behind the emf in phase. 

17. 

18. 

seCfION-B (Sx2=10) 

An AC source of emf V=V
0
sinwt isC~nn~c~ed to a capacitor of capacitance C • Deduce 

the expression for the current(!) fioW ng in it.Plot the phaser diagram for current and emf. 

OR 

State the condition under which the phenomenon of resonance occours in a series LCR 

circuit. And derive the expression for resonant frequency. 

The given graph shows the variation of charge q 

versus potential difference V for two capacitors Q 

and P. In which capacitor is more electrostatic energy 

stored? Give reason for your answer. 
q 

t 
p 

19. Given a uniform electric field E=Sx 10-3 1 N/C, find the flux of tnIs ne,a rnrougtl fsquare of 

10 cm on a side whose plane is parallel to the y-z plane. What could be the flux through 

the same square if the plane makes 30° angle with the x-axis? 

20. A 10 v battery of negligible internal resistance is connected across a 200 V battery and a 

• resistance of 38 Q. as shown in the figure. Find the value of the current in circuit. 

10 V 
---1 1---------7 

380 200 V 

I 



23. 

,; .. 
f lnclucccl current In th 

,..w to ,,.,tt,01'1lt)(' lhc dlrt'Ctlon () ~ SltlJlltlons dcvrlbed bY ',,,,.... os(f,.-. 
fff/4' 

)C 

)( 

(a) 
fb) 

• • a circular shq~· (a) A wire Cf irregular shape turning int0 
t . · 

·rclJJ narrows ra,ght 'N 
(b) A 

O 

<Ir leap being deformed into a ire. :3:::::: 2, :I.) 

• (1'/. allel • c par 
SECTION -

5 
of a e5sion 

Two ::::c~:o~ie1ectric constants 2K and K fill ~he space betveeri the pl~~ an e,c.pr 

plate acitati Of Plate area A. anct Pl t seraration d as shown in figure, fir, 
for cap Ce Of the SYstern. a e 

~W-i! 
~. 

A capacitor 'c: a variable resistor 'R~ d 
,8, . . an a 

bulb are connected in series to the ac 

mains in a cir_cuit as shown. The bulb glows 

with some brightness. How Will the glow of 
the bul,change if 

D 1-n h- u__ 

ti 

8 

• ,., t"OC' LCt~ 
·~ ''""""'"" {i) A dielectric slab is introduced between the olr1h=

11
~- nf 

th
" ~~- - - --



30. 

4. 

J\lr1I fh,1t vrfo<.if y . Ill ;,l~O d,•p,•ruJ,. 

"' lllC'<liu,n lhro c,r l•cJ It Is travd , <Jn rt,,,,,,,, 

_... ........ 1<',c Is t Ugh Whlt'1 • "19, Tho 'rrlr ,,I nr,,1 m,v,,,,.,,r.. 

tic w~ves ,1av1ng Value il•; 3" J 0"m/s.1 h,2 rnr,,,t tl•r "'·f,,r.,t y <l '''J~,t wt,,, h i-; 

thcr pl s that lhc-y ilrc 11avlng ~trong C.1pclC't -hr1r,t,yJi<.,1/ irni,,,rt,,r,, r. r,t 

th . ace. The best C><ilmplcS arc radio waves 
I Y to trJrf! c:,,,,,,11 ,r,Jm onl! 

t Co c,r broadcasting station Also, life Is pos•/b/ ' iv ~''.}nals wh1c.h al•/J car~ 

~Illa nirng from the sun to lh/ earth which a/SQ ,ca eon the earth only t";~~ut 

~ -~ Wa~net,c waves. Due to Which electromagncti~~ Pnergy and tt ~~~~cd' as the 

aansv--'-':-- es 

:fav,.,. re cons, -

- • 

-
--> a 

J. • r,,e rat;0 of . . 

-

as------ Perm,tt,vity of the medium to the Perrnitt . f acuum is called 

, 

1\/rty o V 

~ Permeability 
. 

c) dielect,-· 
b) permittivity of free space 

,c constant 
. 

. 

2. The Pressure ex rt 
d) electric intensity 

e ed byth 
. 

a) light 
e e/ectromagnet,c waves is called as 

Pressure 

c) ma . 
b) electric pressure 

9net,c pressure 
. . 

3. What is th . 
d{ . radiation pressure 

e relationship b 

fi Id ·n 

case of eleetroma . etween magnitude of magnetic field and electric ie 
1 

gnet,c Waves from the Maxwell's equations? 

What is mean by th . . . 
OR 

e perm,tt,v,ty and permeability of the medium? 

Nature of electromagnetic waves is-

a) Longitudinal nature b) Transverse Nature 

c) Both Longitudinal and tran.:.·,rerse d) Neither longitUdinal nor transverse 

In a rod of a paramagnetic substance the individual constituent particle has a ~ipole 

moment of its own due to the spin motion of electrons. This is because the constituent 

partidehas one (or more) unpaired electron. 

The net dipole moment of the rod is zero as the dipoles are oriented randomly. 

► 

.-·----------



,owe, u ,111111 c,,, L'<I to t 111, c ,tpac ltor. what 1s average I tref'\bff 1' rid , o , hf.~ ""'' , c} powct ,c or what ,s average f'lltr the worktny of m d) . . c1ple and e>< Dt'1·. CNlnq <JJ\I qalvt1norn,,u ,. Al~ d'!flne 
~nte the pt'" tvanot11 ) tf'e sensitivity of ga n,ett\;, M and M h 

1 
Gatvaf\O ' ) ave the following particular:,: , two n,oving cot ,._ ::: 3,6 x 10·3 m2 8 _ 

0 
1 _ :::: 30, f"'\ 1 

1 - • 25 T R, - 10 11, N1 ,._ --1,S x 10·3 m2 B -o SOT 42 "' - ' ] - • lli "' 14 u, N2 "" , 2re identical for the two meters). (Th . nsta nts a . e spnng co . of (a) cl.II rent sensitivity and (b) voltage sensitivity oft•\ and Determine the ratio 
tvl 1 • 

OR 

gpetic field on the axis of curr~t. carrying circular loop. · for f11a. Derive an expn:\ssion 
'J!,11 19 Biot savartz law. 

5 
L; a,7d _L.1 of radii} cm_ and 4 cm are_ placed as shown in fwo coaxial circular looP e r11agnitude and uIrectIon of current in loop L2 so that net figure. What should be ~

5 
zer0? 

magnetic field at point O 1 

J 

' 

• ©Ii) ~ 
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!llCTION 
, ,. tht' equ,,t inn nf h I f. 

,,,\lhl'd'ln\PI , 

, urrult ulv, "w,",''' ,ti,,,,, f\ 11 , ,.~. ,,) 
, 1c~ ' " olonu~ir1,, ' ' uu 11r.lrl'I Ki,,, t 

I "ii'""'' I''• \J ' If t It. Uw ( ,11,onl .,,,,,,,h l u,11· I I ,., 
''" '" ,, ,, ~ "" '""' "' • 'U '"" ri twc,,1. • '· 

\ '" 'h,, .,, ,,, I I \nff H '\lh''1, Ill OVf' It"'' I I If I fl ,. 1,r r , .. ,, I 
' ' • ,1 n1 ll lt ' , II' r I 

lnw llHJ dlulrllulllfltl <If 11,,, r nouu,, thn l1rr11 • j 

I,,, "''t c11i1, Jr rirrirn t Ac is 
IJ ,. ' I illy, 

._--1.t, 

e th~ 
~o Kir OR 

readit1 thhoff' 
9 of the . s Laws used in analysis of ele 

1 When k~ 'Ciea\ arnmet t" ·n the c·ir . ctrlc circuit and explain them. 

I 
~v I< . e. , cu1t shown b 

/2. Vvh 11 is t\as . elow Is equal to: 
en both the ect but K2, ts opened. 

keys I,• d I< 
'\, an ''2' are closed 

s 
f'--1 

l 

X 

: expression of the resist - . 
anc~ of X in terms of resistances Rand S. 

~~ive ~n ex~ression for the impedence of an ac circuit with capacitor,inductor and 

,1stor 1n senes. 

)o obtain the expression for average power in LCR circuit. 

OR 

circuit contain a 80mH inductor and a 60 µF capacitor in series connected to a 

IOV, SOHz supply. The resistance of circuit is negligible 

otain the current amplitude and rms value. 

tain therms value of potential drop across each element. 
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J(Jfl'•l 1
, olPo1e with the tall rcpre!;entlng south pole and the arrow 

1 .. ,1 Afl ov,1 , '"'PH ~,rnt--., d rTl• 1,,, 
1,, ,111 ,,.,,,.-..,nu,,,, nntt11 P" tror1'1 unlfc,nn mo(Jn,•uc tl<1ld, the rnagnetic force creates 0 
Wtt, .. -. • ,,, 1 '.!a. 

1 
L ~,,, 1n o ~ .,16 of pole to orient In th<! dlr~ct.lc)n of magnetic field. With • ,q 1<:,t 1•, r q f 1 ,id 

, • .,, , ,,H~ tr, o~,l h <1,p,,,,. f,>rd'1 nrU1 ~ ,1 im,! lntcrvr,f, :tll lhc dipoles are oriented as shown ,. ,,,,,r., h•J.., . ...nn,.ti' ( n-1(Jqrir t l•,tn ,~ Ottdlned 
I 

...,,,., I •1 I ( II 1tJ tl1uv ,..., O " • r,,-,. (Tor., '. ,~II,; 

''1 • ,u,,,~1t1on 

-
-
-

~ - ► .. .. , ,,. 
~ .. .. 

~ 
~ .. ► --~ 

net. 
r,,e rod no\'1 . to a n,a9 

v converts ,n vver the following questions· 
p.ead the above passage and ans d • 

If a p od, heat:e J, aramagnetic r _ ,s . 
• etic property 

(a) it starts losing its magn 
tb) th . a ct on the magnetic property l' ere ,s no e11 e 

rtY 1ncreases the magnetic prope • . (c) 

(d) rr,a Y 1ncrea d the magnetic propetiY • se or ecrease depending on the end through 
Which heating starts, 

The magnetic susceptibility 0~ ~ paramagnetic substance at - 73°C is 0.0075. vVhat 
will be the magnetic susceptib1hty at-173°C? 

la) 0,005 (c) 0.025 

(b) 0,015 (d) 0.055 

rile SI unit of magnetic susceptibili~ is 

~) Tm A~t (b) A-m•1 (c) Am2 (d) no units 

OR 

,,.: unit of magnetisation is 
Tm A J (b) Am~l (c) A-m2 (d) no units 

Sl units ofµ, is 
Tm A•1 (b) Am•1, (c) A-rn2 

(d) no units 
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