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General Instructions:

(i)This question paper contains 33 questions. All questions are compulsory.
(ii)This question paper is divided into five sections Sections A, B, C, D and E.

(iii) In Section A Questions no. 1 to 16 are Multiple Choice type questions.
Each question carries 1 mark.

(iv) In Section B Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.

(v) In Section C Questions no. 22 to 28 are Short Answer type questions. Each
guestion carries 3 marks.

(vi) In Section D Questions no. 29 and 30 are case study based questions. Each
guestion carries 4 marks.

(vii In Section E Questions no. 31 to 33 are Long Answer type questions. Each
guestion carries 5 marks.

(viii) There is no overall choice given in the question paper. However, an
internal choice has been provided in few questions in the Sections except
Section A.

Use of calculators is not allowed. You may use the following values of physical
constants wherever necessary : ¢ = 3% 10°m/s

h=6.63x 10>*Js,




e=1.6x10"¢,

MO0=41 x10 "H/m

€0 = 8.854x10** C* /Nm’

Mass of electron (me) =9.1x 10> kg
Mass of neutron = 1.675% 10> kg
Mass of proton = 1.673% 10’ kg
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(viii) T § FTE FHY e TE 337 T37 81 gTAftF, @2 ' F GIeHT @i § g T § AqT
[EETERER IR DI

FAFACL FT ITAN TUF 1 AT MATRATIHTL AT AT 6 FHferiad J1 H1 ST HT
TaHd 8:c=3x 108 m/s

h = 6.63x 10- 34 U,

£ =1.6x10- 19 =,

WO = 4nx10- 7 T=/TH

20 = 8.854x10 -12 #12 /TATH2

TAFIT T FT9T (me) = 9.1x 10 -31 FoFuT
IS T AW = 1.675x 10- 27 FHam

TTet T 49T = 1.673% 10 -27 Foha

SECTION ANTYT '3

1. A point charge situated at a distance 'r' from a short electric dipole on its axis experience a force F.
If the distance of the charge is '2r' the force on the charge will be :
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qI 7T I UF gie fFea fByga & v g a¥ Rua uw &g swerer v 9 F A sgea war 21 atw
Srarer T T '2r' @ T ST I8 qA g

(a) F/16 (b) F/8 (c) F/4 (d) F/2

2. According to Gauss's law, electric field of an infinitely long straight wire is proportional to-
I o T739 % T, UF ST oo #Ter a1e 7 fereqa & foreeh aaTguTdt gram 82

(@)r (b) 1/r* () 1/r? (d) 1/r

3. Consider a group of charges q1, g2, g3 q 0. Then equipotential at a large distance, due to this
group are approximately:

AT o TF THE q1, 92, g3 q 0 X Fo=1< 2| AT 36 THg % FT T=T T I¥ GHIATT TTHT 3

(a) Plane(THT=T) (b) Spherical surface (FTTATHTT qdg) (c) Paraboloidal surface (TZa<t{a=)
(d) Ellipsoidal surface (ﬁﬁﬁﬂ'ﬂ»‘l’( Hqdg)

4. Electric potential of earth is taken to be zero, because earth is a good-

et T foreqa o o= /1T StTar 8, F# i g2Et uF S=u-

(a) Insulator (F=T<T+h) (b) conductor (F=TeTh) (c) semiconductor (=TT )
(d) dielectric(TeTa=a)

5. For a metallic conductor, the correct representation of variation of resistance R with temperature
Tis:

T eTfeash ATerh o o7, JTawT= T 3 972 WTa<rer R % qiiady &7 Jgf Sfaf=te g

Resistance
Resistance =
Resistance =
Resistance &

T ' T T T
Temp. Temp. : Temp. Temp.

(a) (b) (c) (d)

6. The potential difference across a cell in an open circuit is 8 V. It falls to 4 V when a current of 4 A is
drawn from it. The internal resistance of the cell is :

T Gof TR0 § UF 4 & B o = Aaaiae 8 Vv &1 59 THH 4 A 9T YaTRd Hi STt 8, a7 7% 4
V T2 SITAT g 8 FT A Tiarer g

(a)4 (b)3 (c)2 (d)1

7.A beam of a particles projected along +x-axis, experiences a force due to a magnetic field along the
+y-axis. What is the direction of the magnetic field?

+X-3T8T F AT TATTT FOIl AT U Fh0T G, +y-37q F AT I & o FILO T T ATHT
FTAT g1 FFhrT o Y o 7 872




T

= a particle

(a) X axis (b) Y axis (c) Z axis (d) - Z axis

8.A circular loop of radius R, carrying current |, lies in x-y plane with its centre at origin . Total
magnetic flux through x-y plane is -

rsar R #7 UF a1 o, OEH a7 | TaTed 2l 1@l &, xy T § #9q g 3T 97 g g9 fag 1
Sl xy T H A ATAT T JAhTT FoAad & -

(a) directly proportional to I (I % H’H‘ITTI?&) (b) directly proportional to R (R % Wﬁ)
(c) inversely proportional to R (R % W‘Tﬁﬁ ) (d)O

9.Curie temperature is the temperature above which -
FILE ITIAT a8 aTqHT ¢ s Fav -
(a)a ferromagnetic material becomes paramagnetic (T aﬁga‘raiﬁw qary W’ﬁﬂ ‘g;r ST % )

(b)a paramagnetic material becomes diamagnetic(T® aﬂﬂﬁﬁ? LEIRY Qﬁﬁaﬁ'& @' SIGI %)
(c)a ferromagnetic material becomes diamagnetic(ﬂﬁ{ﬂﬁiﬁ'&' qaret Slﬁﬂ'ﬁéﬁﬁ'q '@ SIGI %)
(d)a paramagnetic material becomes ferromagnetic (U@ ST TaT AgHahIT o 1T 5)

10.An increasing current is flowing from A to B, the direction of induced in the coil will be -

O

A B

THART gS8TT AT B T 3T TATIRT &F Lol &, Feoil § Td 1T &l Qe Fei -

(a)Clockwise (ZfarurTard) (b) anticlockwise (ITHTER )
(c)O (d) none of these (%ﬂ'ﬁﬁﬁ%?ﬁ

11.The power delivered by the source of circuit is maximum when -

Tfde F &d g & oIf<h AfeFay gt § 94 -

(a) wl=wc (b)wL=1/wC (c) wl=wC? (d)none of these

12. Which of the following will deflect in electric field ?

et & & %19 fama &= § et e
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(@)X rays (b) gamma rays (c) cathode rays (d) U-V rays
Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the
Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the
Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false and Reason (R) is also false.

T HEAT 13 & 16 ATHFHAT (A) 3l FTLT (R) THT F T 2l

30 0 FuT F | UF F ATHFAT (A) S T FHT FHL07 (R) FJT AT 2

= faw T %2 (A), (B), (€) 3% (D) & & &EY 37 g

(A) STTYRTT (A) ST FTOT (R) AT T & AT FTL0T (R) ATTFAT (A) Y LT =T8T B

(B) STTH=HI (A) 3T FTXOT (R) T T &, AT FHTLT (R) SATHHAT (A) T Tl ATEAT A51 &
(C) SATIHAT (A) T &, T FT (R) STHA 2

(D) SATHFAT (A) TAT & S F (R) AT T 2

13.Assertion (A) : Lenz’s law is the consequence of the law of conservation of energy.

Reason (R) : There is no power loss in an ideal inductor.
FIYFHAT (A) : T 7 g =1 "@eeror F g 1 gy )
I (R) : UF a9l UL § Fle orf<h gTid A5l gt gl

14.Assertion: When a bar of copper is placed in an external magnetic field, the field lines get
concentrated inside the bar.

Reason (R) : Copper is a paramagnetic substance.

ATHFHIT: ST T T TF S F AT Gl T & § T@T 1T &, T & @0 L 6 G hiad gl SIrer
2l

FI (R) : AT UF AqHTHT T2

15.Assertion (A) : The internal resistance of a cell is constant.

Reason (R) : lonic concentration of the electrolyte remains same during use of a cell.

ATAFAT (A) : T FT A Ty o a2

FTXT (R) : & o ITANT 6 EC T2 SATHET T A HEdT JHI 2l 2|

16.Assertion: For practical purpose the earth is used as a reference at zero potential in electrical
circuits.
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Reason:The electrical potential of a sphere of radius R with charge Q uniformly distributed on the
surface is given by Q/4TT€0 .

ATHFIT: AT 3297 & forw FEed aivaeii § o7 farwa 9 7oAt #7 S0 629 F =9 § fFaw
ST 2

FIOU: {dg T FHF &9 | fFqiea amerer Q aver Brsar R & e &1 fama fawa q/41me0 .

ERERIEEICIES

SECTION-B HTT '«

17.State Gauss’s law in electrostatics. Using this law derive an expression for the electric field due to
a uniformly changed infinite plane sheet.

fervamgiaehr # | &1 39 Fareu) 38 99 F7 ST F36 TF 9979 &9 F TRatad dqd qadd
oftz % 12T forega & % fore weh =it speor fifv

OR

A sphere S1 of radius r1 encloses a net charge Q. If there is another concentric sphere S2 of
radius r2 (r2 > r1) enclosing charge 2Q, find the ratio of the electric flux through S1 and S2.
How will the electric flux through sphere S1 change if a medium of dielectric constant K is
introduced in the space inside S2 in place of air?

T3S3T r1 ATAT UHE TAT S1 TF 9F e Q F Ty g1 T BAT 12 (12 > r1) ATAT UF AT Hober 1A
T S2 3raer 2Q & oRT &, A7 S1 3T S2 & IS ATel T2 FeTard T SIaTd AT hiord| af2 S2°%
ST AT % T T TE=d 1 K T U ATEAH T FIAT S0, A7 T S1H [ arel (6=d e
H T afvEdd geT?

18.A Q charge is place at point O as shown in figure ,the potential difference VA — VB positive,
negative or zero?

o @ 2T SqaTe srarerQ F7 &g 0 9% ¥@r 4T &, Arwaiay VA — VB aeTes, TR AT T 82

(a) Q +ve %I (b)Q—ve% Q
(a) Qis +ve. (b) Qis -ve 0. A. B

19.Calculate the current drawn from the battery in the given network.

fou a0 dead | G & < w2 g v oA )




=
=
]

20.(a) Write the expression for the magnetic force acting on a charged particle moving with velocity
v in the presence of magnetic field B.

(a) T &1 B T IUTRATT H 37 v | AT SATATAT 07 9T TR AT FFThTT I o [oIT AT+
ferferm)

(b)A neutron, an electron and an alpha particle moving with equal velocities, enter a uniform
magnetic field going into the plane of the paper as shown. Trace their paths in the field and justify

X X X X X X

00—
X X X X X X
h—
X X X X x X
t—>

XX X X X X
your answer .

(b)TF I, TF T ¥ UF ATHT FHOT GHIT a7 & T Fd g0, UF THET g1 & § qa9T
FLA & ST FOIA 6 A § EATTHT A9 FIA g1 & H S0 T FT TG 91T AT 3T 3 HT
st forg o)

21.capacitor ‘C’, a variable resistor ‘R’ and a bulb ‘B’ are connected in series to the ac mains in a
circuit as shown. The bulb glows with some brightness. How will the glow of the bulb change if-

(i) a dielectric slab is introduced between the plates of the capacitor, keeping resistance R to be the
same.

(i) the resistance R is increased keeping the same capacitance?

FETHA 'C!, T TRadt Siaires 'R 3 UF aoq 'B' = # TATT SAqHT AC H76 F A0 § 2 2
T FF THE 6 1T AHFAT &1 Tod H AHF § FT TaqT a7 qfe-

(i) HETHa T w2t & S U G &l d ST ST g, TIaere R FH 61 T@d gul
(ii) &rTRaT TAT TEd U Tfard R FET 3 S

)

Mains

SECTION-CHTIT T
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22.A hollow cylindrical box of length 1m and area of cross-section 25 cm2 is placed in a three
dimensional coordinate system as shown in the figure. The electric field in the region is given by
E=50xi where E is in NC-1 and x is in meters. Find -

(i) Net flux through the cylinder. (ii)Charge enclosed by the cylinder.

1 HTex FaTs 3li¥ 25 HH2 I FTe ATFHA ATAT T GI@AT dAATRIY eaar U o Aders
TOTTST | 7@ T 2 ST o o & famamat am 81 39 & | f3eqa o E=50xi 317 246 oy Sfrar g,
STEt E, NC-1 # 3i¥ x, Hiex # g1 1 Hr -

(i) Foreie & grae e araT 42 worad| (i) A= g aftag sra

£

23. An electric dipole of length 2 cm, when placed with its axis making an angle of 60° with a uniform
electric field, experiences a torque of 8 V3 Nm. Calculate the potential energy of the dipole, if it has a
charge of £ 4 nC.

2 Y FaTE AT UF T TBed T 5 ST e T UHAHTT (S=d &5 % 9719 60° T HI97 a97d g0
TET SATAT 8, 91 I IT 8 V3 7 HIeT FT a7t Aol «raT 1 7f f3ea % + 4 nC ararer g, 7 39y
ERISEESIEIRC IS

24.A battery of emf 12V and internal resistance 2 Q is connected to a 4 Q resistor as shown in the
figure.

(a) Show that a voltmeter when placed across the cell and across the resistor, in turn, gives the same
reading.

(b) To record the voltage and the current in the circuit, why is voltmeter placed in parallel and
ammeter in series in the circuit?

T=IT aTe® ae 12V TAT AR TIAre 2 Q ATt UF a1 H1 4 Q Tavres® § ST T47 § 51 5
IEERECIRIREE

(a) FTSU T3 STa UF ATeeHTe T T & AT-ATL TAT AT & AL-ATL TGT ATAT &, qT TG FHA:
THT TS0 2T &l

(b) TfXaer T Freaar i a7 F7 FhTe e F forw areetfie 1 ga0Ta? #9 # T e T Sofisry
H 7 T STaT 67

ol

12 W 2L |
L2
i
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25.0btain the expression for mutual inductance of a pair of long coaxial solenoids each of length |
and radii r1 and r2 (r2 >>r1). Total number of turns in the two solenoids are N1 and N2 respectively.

TS | ST F3SAT 1 TAT r2 (r2 >> rl) AT Ao FHTE T TRATICIHTSN 6 T 37 6 LT Ihed &
o =i 9T ST AT TRATerRTsH § W AT Fer HEdT HET: N1 TAT N2 2l
26.(i) State the two Kirchhoff’s laws for electrical circuit.

(ii) The network PQRS, shown in the circuit diagram, has the batteries of 4 V and 5 V and negligible
internal resistance. A milliammeter of 20 Q resistance is connected between P and R. Calculate the
reading in the milliammeter.

(i) Ferera i & fore ot & <1 ffae ST

(if) T ST § TATU T q2ash PQRS | 4 V 3T 5 V &7 Jefiat g 3w st Tiare a9 g1 P
ST R % &= 20 Q Wiy &1 U Mefivfie g1 81 Aefisier & arsis i romr fifsm

(a3
SVo= mAj §5{m
P “_ (0]
4

27. (i) State the principle of working of a transformer. Can a transformer be used to step up or step
down a d.c. voltage? Justify your Answer.

(ii)A transformer has 500 turns in the primary and 1000 turns in its secondary winding .The
primary voltage is 200 volts and the load in the secondary is 100 ohm . Calculate the current in the
primary, assuming it to be an ideal transformer.

(i) TTRTHT o FTF FLA T AT TATSTN FIT TEHTHT HT STANT de Freast HT T AT T2 & forg
T ST TRt 22 3w S T siter g i)

(i) T TR T ST Gl § 500 Y ST (51 Heat # 1000 T g STIHE F=etl F7
FTeedT 200 ATee § ST 3T TSt § 91T 100 19 21 39 TF MaeT SIAREL A9 g4, TrafH®
FEA § TATIRd €T [ TUET I To1T)

28. A rectangular loop of sides 25cm and 10cm carrying a current of 15A is placed with its longer side

parallel to a long straight conductor 2.0cm apart carrying a current of 25 A. What is the net force on
the loop?

25 FHT 3T 10 HHt ST ATAT T AT 9, SEH 15 TFT 97 Ta1i8a 2l ol &, Tl awdt
ST T 25 TFT 1T TATed F aTer 2.0 G T 92 F0oq U T HE ATAH 6 FHT=A L@ 4T




10
g1 T I A a FAT 82

10cm
~Cm B

25A + 15A + 25cm

SECTION-D T &

29.The parallel plate capacitor consists of two parallel metal plates X and Y each of area A,
separated by a distance d, having a surface charge density o as shown in figure. The medium
between the plates is air. A charge +q is given to the plate X. It induces a charge —q on the upper
surface of earthed plate Y. When the plates are very close to each other, the field is confined to the
region between them. The electric lines of force starting from plate X and ending at the plate Y are
parallel to each other and perpendicular to the plates. The capacitance is directly proportional to the
area (A) of the plates and inversely proportional to their distance of separation (d). The capacitance
(C) of the parallel plate capacitor is given by C= e0A/d. if the region between the two plates is filled

with dielectric like mica or oil. Its capacitance increased by €, times of the medium.

THATATAY wofe HLTE § 21 FHEEE 7q e X oY Y artie 8, S8 & 9 &7 7% A g, ST d T
T AT 5, 3 (ST qaa! saer 99 o g St6T o = # fom@mar @ 81 <iet & &= %1 91e97 a1y
21 T X T +q ATALT AT 7T g1 T2 TZAT & 2T e Y AT SURT Aag I¥ —q AT ST Far gl 5
T U TEL F agd BT gl &, T & Sk 1 o & T gF HTHT ST g1 e X T 9 gTaHT e
Y I HHTH &I aTell [Aed o @m0 UF ZaY & GHIAAY ST Wil % daad gidl gl grar wiel &
S (A) 3 THTTUTAT ST IR TAFHLOT AT Z4T (d) F SGHATTATAT BIAT 21 THTATAL Tole LT 6
gTRAT (C) C= €0A/d ZTT & ST g

+ a

- 21« z s 2 Z
1 v \ y \ \

I

(i) A capacitor is charged by a battery and the charging battery is disconnected and a dielectric slab is
inserted in it. Then for the capacitor-

o HYTHA T UF S gIoT AT (AT ST & ST A1 2T 1 ST Fh SHH U T2
T T (AT ATAT g1 T FTRA o foru-
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(a) Charge remains constant ( 3mraer f&ere QHT% )
(b) Charge increases (AT F&dT %’)

(c) Potential difference remains constant ( fasara fRa< Tgar %)
(d) Potential difference increases (fasTaia¥ s&ar %)

(ii) A parallel plate capacitor has a capacitance of 10 pF. If the distance between two plates is
doubled then the new capacitance will be-

T THTAY wofe HeTier 1 arfar 10 pF 1 7f3 31 w2t 3 e o gt 2 & S, a1 92 emhar
Zref-
(a) 20 uF (b) 15 pF (c) 10 uF (d) 5 uF
(i) Capacitance of a parallel plate capacitor does not depend on-
AT Wole HYTRA S griear 39 9% (HT Toi Fdl 2
(a) Area of the plates ( =Tl T &=HeA)
(b) Type of metal used for plates(=el ¥ YIh €T T THT)
(c) Separating distance between the plates ( Wl & &= JIFHTT T3T)
(d) Dielectric constant of the medium between the plates ( =2l & &= ATEAH T T [£T)

(iv) A parallel plate air capacitor with no dielectric between the plates is connected to a constant
voltage source. What happens to the capacitance if a dielectric of dielectric constant k = 2 is inserted
between the plates?

T FHTAL e AT HLTA, fSeht wiel & o= Fils Tagd Tl g, UF (€97 dleedl Jd & gartord
21 e Wt % = TTEARAiE k = 2 ATAT XTI STAT ST, T GTRAr 9% 7 THTE T277?

(a) Capacitance decreases ( &THdT = SATAT 8 )

(b) Capacitance increases by two times (ITRAT IT AT 7 AT )
(c)Capacitance remains unchanged ( &THET srafeatdd T@dT 8 )
(d) insufficient data (32T T4 TH 2)

30.In year 1820 Oersted discovered the magnetic effect of current. Faraday gave the thought that
reverse of this phenomenon is also possible i.e., current can also be produced by magnetic
field.Faraday showed that when we move a magnet towards the coil which is connected by a
sensitive galvanometer. The galvanometer gives instantaneous deflection showing that there is an
electric current in the loop. Whenever relative motion between coil and magnet takes place an emf
induced in coil. If coil is in closed circuit then current is also induced in the circuit. This phenomenon
is called electromagnetic induction.

T 1820 | 3EES F LTI F FAh T TATT il &IeT Tl FT 7 =g For=me foa & == afmrear =
T oft dwa g, AaTq FaehiT & T 9T | S il ST qhdT g1 FS T F907AT F 9+ 29 U
FAH I U FSAT T AT A ST & ST U Faagefier eadrHies F T Il g, qT JeadrH e

qTCRT o THErdur 3eqe FEdT &, ST q90ial g o6 7 # e 9T 9aried gl S o 2ol 3T 9% %
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A= ATI T ST &, AT Feol § UF [F2d are® 9o AT grav gl IS Feoil a8 TRaT | §, v
gy #§ ff amr 9T gt g1 =7 aiEer &1 fora geeha U9 FEd 2

(i) The north pole of a long bar magnet was pushed slowly into a short solenoid
connected to a galvanometer. The magnet was held stationary for a few seconds
with the north pole in the middle of the solenoid and then withdrawn rapidly. The

maximum deflection of the galvanometer was observed when the magnet was -

TF A9 BT 9a% & AL GF Bl - UF SEr TRATIrHT § GohelT 3T, TF Sedd M2 F JET gl
FETF AT TG Ao 6 o0 BT T@T ST gF F AT F HeF | TR doil | qr9 of forar
STAT 1T H e T Afasmad ey a 39T a7 99 -

(a) moving towards the solenoid (FTARTES T AT T&AT )

(b) moving into the solenoid ( HTAAIEE ¥ 3va< JTHT)
(c) at rest inside the solenoid ( FTHAIEE ¥ 37aT T =T H)
(d) moving out of the solenoid. (ATeATEE & CIFRES i)

(i) A closed iron ring is held horizontally and a bar magnet is dropped through the ring with its
length along the axis of the ring. The acceleration of the falling magnet is -

TF F AT %l ST & &St & | TG SATAT g 3T T a1 A& & TqH A197 § R sar g
FAT AT 3TeT & AR THHT AaTe F a1 T g0 e T A0re-

(a) equaltog (g aI<TaY )

(b) less than g (g & FH)

(c) more thang (g & 1faF )

(d) depends on the diameter of the ring and length of magnet( eI & =ATH ¥ R CED £ FqGTE T
iz T 8)

(iii) Whenever there is a relative motion between a coil and a magnet, the magnitude of induced emf
set up in the coil does not depend upon the -

ST oft foreT et oiie <@ o aT= |arver T gt &, a7 ool # 7d ARG SUHUE w1 7RETT =9
9 A7 9ET Far g -

(a) relative speed between the coil and magnet ( F?ﬁ #qT ﬂ‘@ﬁﬁ F 1= A1er 1)




13
(b) magnetic moment of the coil( @?’ﬁ Ell ﬂ'@l’cﬁ'q ?ﬂT‘{[UT)
(c) resistance of the coil (@E’Tﬁ FT TTa2re)
(d) number of turns in the coil (=T § 2T T HEAT)
(iv) A coil of metal wire is kept stationary in a non-uniform magnetic field -
&ITq o qTY 6T Uk HSoll I ATATT qahi T & § Ruv 77 J1av 8
(a) an emf and current both are induced in the coil ( ET*FF T emf 3T T ST I ﬁﬁ 2)

(b) an emfis not induced but current is induced in the coil ( é‘Q’H"‘{Wﬁ'ﬁ‘c{ Fr@ '@‘d‘r % FfhT iﬁ?ﬁ )
ST ST gt 7)

(c) an emf is induced but current is not induced in the coil ( TTHTE IR @HT % e ET*P[ T g
B EARIE)
(d) neither emf nor current is induced in the coil ( @Tvﬁ H T qT emf 3T T & &2 I ‘@?ﬁ 2)

SECTION -E 9T &'

31.(i) Obtain an expression for the electric potential due to a small dipole of dipole moment p, at an
axial point r from its centre, for much larger distances compared to the size of the dipole.

(ii)Three point charges g, 2q and nq are placed at the vertices of an equilateral triangle. If the
potential energy of the system is zero, find the value of n.

(i) Torgga st p a7t U @i f3era o F1eon, 36 Fex 7 7 g r 07, f3ga & s & g 8
Fgad Aterw gRAT & forg B fFaa & forg =se s i)

(ii) T T&g 3m99T g, 2q 3T nq TF qHaTg Bt & oot a7 o g1 3t R 6t fafas o= 7 8,
qT n T "9 719 ST

OR

(i)Derive an expression for torque on an electric dipole placed in uniform electric field.

(ii))Two long straight wires 1 and 2 are kept as shown in the figure. The linear charge density of the
two wires are 1 = 10 C/m and 2 = 20 C/m. Find the net force F experienced by an electron held at
point P.

(i) THEETE O & § v AeE Bya 9= T« arget # forg 2es Fea fifr)

(ii) ZT e TG FTT 1 27 2 =T § T9TT ATER T TU 1| IAT AT HT IGF Araer 719 1= 10 C/m
3I¥ 2= 20 C/m B T8g P U¥ T& UF T GIT AT (64T ST aTAT & I F AT i 1970
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32.(i) What is meant by current sensitivity of a galvanometer ? Mention the factors on which it
depends.

(ii) A galvanometer of resistance G is converted into a voltmeter of range (0- V) by using a resistance
R. Find the resistance, in terms of R and G, required to convert it into a voltmeter of range (0-V/2).

(i) frearmreieT &t e Fagaefierar & FAT aread g ? S9 FIhT A Sood Fiery o 9 g AT
HAT 2l

(ii) AT G T U fea=rH T FT ALY R T ITTNT 2 (0-V) TXE 7o areedies § gRafdq
TR SITAT 81 29 (0-V/2) UTH AT ATeeH e § Tafidd Fed & o saeds Ifaare, R & G F T&1
T, Tq FforT

OR

(i) Derive the relation between electric current and drift velocity.

(ii) A cell of emf 4 V and internal resistance 1 Q is connected to a d.c. source of 10 V through a
resistor of 5 Q. Calculate the terminal voltage across the cell during charging.

o= T i srarg O & i Hay eqriud w0

4V T[T aTe® ao AT 1 Q AT TALre aTAT UF Je1 5 Q TTa<rers g 10 V F T o1y #ia &
S[ET | AT % FT 8 & &3 I A0 aTel A qleest T T0ET HITorg|

’ alls -—
E, =10V
Iy
r R
—N N3] = A

12 g =avV 5Q
33.(i) Find the value of the phase difference between the current and the voltage in the series LCR
circuit shown here. Which one leads in phase: current or voltage?

L =100 mH CJ=E2“F R = 400 2
pooooo gk

S
V =V, sin (1000 ¢ + ¢)
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(ii)Without making any other change, find the value of the additional capacitor Cv to be connected in
parallel with the capacitor C, in order to make the power factor of the circuit unity.

(i) BT =ATT T Fofisry LCR Tfaer § €T 3fiT AreedT & &1 FeATed< &7 U9 ATT HITorT| HIH-8T7
TiTY ST AT § §: AT AT Aleedr?

(ii)yFTe 1= qiEae frw foaT, afoer & orf<h [orie FF U 997 & o, Somfes ¢ & 97 goa< |
SIS ST aTer arfafs Sl cv &1 91 st fifsro

OR

(i) State Faraday’s laws.

(i) The magnetic flux through a coil perpendicular to the plane is varying according to the relation-
b = (5t +4t° +2t -5) Wb

Calculate the induced current through the coil at t=2s, if the resistance of the coil is 5 ohm.

(i) TS % fAerT aaren

(il jTTa % A Feel 8 [T ATAT At T (F8 Hael F AT Tafad 2l & e-

&= (5t3 +4t2 +2t -5) Wb

T Freeft 7 TAare 5 3 8, a1 t=2s I Feell F TaTiad JTd &eT T TUET FHiforw)

sk ok ok 3k ok ok 3k ok ok 3k ok ok 3k ok ok ok ok ok ok 3k ok ok ok ok ok ok ok ok ok ok ok k




