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W%:

HETICTRIT 145911 %1 G8d Tae=] & TIeU 371 37T ded] & gIcid Hilorg :
() 3 Y97-Y7 4 35 J97 & | @UT J97 SH1FaTT & |
(ii) I8 Y97-97 Gier @US] § [A9ifqa 8- &, @, T, 909 & /

(iii) WU & H 97 G&I1 1 T 18 TF Fglae919 (MCQ) THR & UH-UFH 3% & J97 & |

(iv) TUE @ H F97 G&IT 19 T 25 % 3id TG-ITHIT (VSA) THR & §1-31 371 & To7
g /

(v) @US T H 97 G&I7 26 T 30 TF T-FRIT (SA) IJHR & d4-d17 37H] & J97 & |

(vi) @UE T H Y97 G&I7 31 & 33 % H-3tR1T (LA) YR & Gia-giel 3h] & J97 & /

(vii) TUE T 7 J97 G&IT 34 TIT 35 HH-ITERT AR-TR 37H] & J97 & |

(viii) Y¥9-9F H GHY f[Gbcq 7871 15397 =7 & | T4, @8 @ & 2 Yol §, @Ug 7T & 2 Jo1

4 G8 9% 3 97 § aqT @8 & & 2 o1 4 3TaRe Idheqd &1 JIaerT 1oI7 77
g/

(ix)  Pepeict BT 39T Fidd & /
ifaed [Hadresl & HElTiad J1, a9 dl 7R I91T # :
¢ =3x10°m/s
h =6-63 x 10734 Js
e=16x10"1C
M0=4’IE><10_7TII1A_1

eg = 8854 x 10712 C2 N~1 m

1

41e
"0

gAFEl 1 eIHM (m) = 9-1 x 1071 kg

= 9 x 10° N m? C

I T gHH = 1-675 x 10727 kg
e bl geddlH = 1-673 x 10727 kg
AR T&AT = 6-023 x 102° Ifd U™ dA1A (per gram mole)

Siegata i = 1-38 x 10723 JK
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 35 questions. All questions are compulsory.
(i1)  This question paper is divided into five Sections — A, B, C, D and E.

(itt) In Section A - Questions no. 1 to 18 are Multiple Choice (MCQ) type
questions, carrying 1 mark each.

(iv) In Section B — Questions no. 19 to 25 are Very Short Answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C - Questions no. 26 to 30 are Short Answer (SA) type questions,
carrying 3 marks each.

(vt) In Section D — Questions no. 31 to 33 are Long Answer (LA) type questions
carrying 5 marks each.

(vit) In Section E — Questions no. 34 and 35 are case-based questions carrying
4 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 3 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

Use the following values of physical constants, if required :
c=3x10%m/s
h =6-63 x 1073* Js
e=16x10"C
Uo = 47 X 107" Tm AL
eg = 8854 x 10712 C2 N~1 m

1

4T1e
0

Mass of electron (m,) = 9-1 X 10— kg

= 9 x 10° N m? C

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-:673 X () gl kg

Avogadro’s number = 6-023 X 1=

Boltzmann constant = 1-38 x 10723 JK™1

per gram mole
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foret Gol Iy | Topell Ot o ol o o9 fAMeT-X 8 VR | a3 4 ¥ 4 A
T ot ATl 8 a1 a9t et 4 V& ATdT 2 | 39 9 b1 3T 1eh Jiduy 3

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

forefl a1q & R, FIEhl FATIEI-HE 61 &I%d (A) Th B § gl B deh
- 9¢ @I &, ¥ iz TR 9/ Jargd &l W@l g | ‘A’ o o &9 ° 4<h
SAEIT o TETE o (v,y) o ICATOT i ST ST Hehall & :

\4 | \'4| ' v4q 4
NN /
A A A
(a) (b) (c)

A
(d)

ferelt Tidarachid UgTd ol fohdl B8 TFah o I YT AUl Yd o Hehe A

TR | Iz ‘TCT?J( :
(a) QM gal gRI SldehiNd fohdT SITQT |

(b) Tl YAl gRI ATehNd TehdT ST |
(¢) I gd G Ficehivd T I gd gRI SATehivd fohan JTa |
(d) I YA g ITehiNd a1 ZI&q0T gd g Slcehivd TohIT AT |
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SECTION A

A point charge situated at_) a distance ‘r’ from a short electric dipole on its
axis, experiences a force F . If the distance of the charge 1s “2r’, the force
on the charge will be :

F F F F

For a metallic conductor, the correct representation of variation of
resistance R with temperature T is :
R A

R R R A
Q D D Q
o o Q QO
= = = -
% S o~ o
-~ - — S
/) p 7 N
Q o, D Q
o oo o oar
T d e i i
Temp. Temp. Temp. Temp.

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

The potential difference across a cell in an open circuit 1s 8 V. It falls to
4 V when a current of 4 A 1s drawn from it. The internal resistance of the
cell 1s :

(a) 4Q (b) 3 Q (¢) 2Q (d) 1Q

A steady current flows through a metallic wire whose area of
cross-section (A) increases continuously from one end of the wire to the
other. The magnitude of drift velocity (v,) of the free electrons as a

function of ‘A’ can be shown by :
Vd vd vd vd 1

\_ /

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

A diamagnetic substance is brought near the north or south pole of a bar
magnet. It will be :

(a)  repelled by both the poles.

(b)  attracted by both the poles.

(c) repelled by the north pole and attracted by the south pole.

(d)  attracted by the north pole and repelled by the south pole.
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g JAThRR FUSc! FTEehT 53T 8:0 cm B TAT TIEH 40 W &, 310 Fede A
% ofa: =2 e wfa e I HO0T T F 3-0 x 102 T GRETr  fRE

CHEHE &GS qreehid & § YOI hL @l 8 | 9 pUSel H UG Afehad
fq.91. 91 (emf) @

(a) 012V (b) 015V
(c) 0-19V (d) 022V

ARG H fohdl TIATRR ATeish PSRQ i AT T g f&H Tiaa™ Y1 PQ w1
yfedig o & 997 PSRQ %1 Yfa0y 39eoi 2 | 59 PQ &R a1 v & Tifd shirs ST
g dl U f9.91. 9 (emf) 1 qiwmo Feferfigd d 9 fopm ot A9t 787 *tar 8 2

¥ X B X_.¥X K X Nx X
S | |

x‘l‘x X X T X % X X M

XN 1.X J\X X X X X X X

[ Ve—

IR X X K X X |lIX X%

xlx X X X X X |[IX X N
|=s.{=.|,_=

e xR X X X X ¥ % X
4+—xX—»

(a) e 89 (B) b) (V)

(¢) U™ (r) (d) PQI TR

fopelt Qe ohl STETRd o hl Ufsham W, TUTiE sl dfgenisll & S 3cd

ﬁﬂﬁwﬁﬁ%

dop 1 dog
b
@  po— (b) -
doy, 1 dog
d
© g (d) ot

J&1 Tdlehl oh HHTT Y 2 |

BiRE gl f* o Tohel Sfadcet U o fofu forel 3R I8k arEdider Fidfsre
i<l <A1 =IaH gl Bl 3 -

(a) [ (b) f
(c) 21 (d) 4f
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6. A circular coil of radius 8:0 cm and 40 turns 1s rotated about its vertical
diameter with an angular speed of = rad s~ in a uniform horizontal
T

magnetic field of magnitude 3-0 % 1072 T. The maximum emf induced in
the coil 1s :

(a) 012V (b) 015V
(c) 0-19V d) 022V

1 Figure shows a rectangular conductor PSRQ in which movable arm PQ

has a resistance ‘r’ and resistance of PSRQ 1s negligible. The magnitude

of emf induced when PQ 1s moved with a velocity v does not depend on :

X ¥ O.OX XX X ¥ NIX X
S | F
—_—————— | ——
X Tx X X X X X |[X X M
XIX U ¥ ¥ ¥ 2 |IX %
[ V —
% lx X X M X X |IX %
I Il % x.x 2 |Ixk % N
$=
. p:
K X K X ¥ AKX X HUX XK
—xX—————>
%
(a) magnetic field (B ) (b)  velocity (?)
(¢)  resistance (r) (d) length of PQ
8. In the process of charging of a capacitor, the current produced between
the plates of the capacitor is :
d 1 d
dt Ho dt
do 1 d¢
(¢)  gg—L (d) .
O at g, dt
where symbols have their usual meanings.
9. For a concave mirror of focal length ‘t°, the minimum distance between
the object and 1ts real 1image 1is:
(a)  zero (b) 1
(c) 2f (d)  4f
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10. TSS9 Y] o SR Higd H ndl el ol Bl HHldRgd § d Tehdeh

YT Bl 8 ?

@ b) —
I n
(c) n? (d) n

11. ETSSIH Y] 379 FAR(EIF Tad TaeT | Tohell B ol TEeYd hidl &
ST 38 n =5 T T 3dioid L ¢al & | 39 BICH hl aUleed & -

(a) 975 nm (b) 740 nm
(c) 523 nm (d) 95 nm

12. CHHM &A1 A & ATk bl ¢eIHE T :
(@) AY3 & TmTUTd grar ?

(b)  A?%/3 % THEUTA BT 2

() A® % HHEI g 2
d) AR TS R g

13. diced 1 g ac Gid AUl § Tl p-n TfY SRS 3R A€ UldUesh 4 G
2 | oie gfauy o &g 9w frid Sieear & fou @8t faseq g

V V
! ! m
t t
V V
(c) % (d) [1
[\,
t
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10. The radius of the nt® orbit in Bohr model of hydrogen atom is

proportional to :

(a) iz (b) 1
n Il
(c) n?2 (d) n

11. Hydrogen atom initially in the ground state, absorbs a photon which

excites it to n = 5 level. The wavelength of the photon 1s :
(a) 975 nm (b) 740 nm
(c) 523 nm (d) 95 nm

12. The mass density of a nucleus of mass number A 1is :

(a)  proportional to AR

(b)  proportional to AR

() proportional to A3
(d) 1ndependent of A

13. An ac source of voltage is connected in series with a p-n junction diode
and a load resistor. The correct option for output voltage across load
resistance will be :

\Y% \Y
! . M
7 t
\Y \%
(c) % (d) ‘
/\ > “
t

t
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14, @ Frell o s B Redh Rroaoh sty A een T S Wi e S
g, dl :
(a) 3IGHI JdUY ¢ AT 7 |
(b)  IE p-UhR ohT ITE=TeTh &9 STl 2 |
(c) 39 AYATAS U b Soide 4 faadi (811) | 31fere 8id & |

(d) TG (AUHE) GTATY ST GH] o9 Id & |

15. n-ThR % Sih Holl-U€ AW H, I «U€ sl dall E I @1 Hofl &1 Ep

o Se =AU hl hife BNl & :
(a) 10eV

(b) 1eV

(c) 01leV

(d) 001eV

Uo7 &7 16 T 18 3HHIT (A) 3R BRI (R) IHR & J97 & | §1 HI7 13T TT § —
[oT74 T &1 IFHIT (A) TIT TR &1 BRI (R) §RT 3IHd 1637 797 & | G&1 IR 14
137 71T FiET (a), (b), (c) 3K (d) T G FTH T |

(a)  3TYHYT (A) 3 HRU (R) THI Hal & 3 SR (R), AR (A) hl
&l SATEd] Hdl & |

(b)  AUHIT (A) A SR (R) Al Tl &, 9d Rl (R), ATHHIH (A) i
TE! AT 7gT hidl 3 |

(c)  3TYHYF (A) F&l 7, T SRV (R) 7Teid 7 |
(d) 3T (A) Terd 8 a7 Rl (R) ot 7Teid 2 |

16. 37¥FHYT (A) : & Thdt HIHR 6 BT I ThEl TG0 FraehiT & H W@ 1T 2,
dl &5 WU 39 B¢ o Hdt gifed gl A1dl 2 |

FRU(R):  HII Ueh FTFahId 91 2 |
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14. When an intrinsic semiconductor 1s doped with a small amount of
trivalent impurity, then :

(a) 1ts resistance increases.
(b) 1t becomes a p-type semiconductor.
(c) there will be more free electrons than holes in the semiconductor.

(d)  dopant atoms become donor atoms.

15. In the energy-band diagram of n-type Si, the gap between the bottom of
the conduction band E¢ and the donor energy level Ep 1s of the order of :

(a) 10eV
(b) 1€V
() 0-1eV
(d) 0-01eV

Questions number 16 to 18 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) 1s not
the correct explanation of the Assertion (A).

(c) Assertion (A) 1s true, but Reason (R) 1s false.

(d) Assertion (A) 1s false and Reason (R) 1s also false.

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

Reason (R): Copper 1s a paramagnetic substance.
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17. 37199 (A) : Topel G0 o fohegl gl fergatl o s el [ BIdT 2 |

ferdl TUTH < |4t fomg |id 8 @9 gl W Bld & 3N 36 TR
G shell H el hid @ |

HRU (R) :

18.  37YHYT (A) : ThI-foe[d JHTd JhrR

! SHUTTCHe Jhid ol HERId hdl @ |
FHRU(R): <&l AGR § AfIeh Gl % [T TehrI-Togd 91 Adfad
[afehLuTi =h! TieraT o HHTIATIT BIdT & |

QUE @
19. TrEt UowmT HoT i

(3-0 x 105 m/s) i @w&ﬁaﬁqaﬁﬁ%mw%
NEH hIg TreIehi

(O4T)1 +(03T) ] fremm R | =3 a3 8+

5 ek k W:x,yaﬁ'{ z 318 o IR Thih
AT 3T geIHM T 4-8 x 107 C/kg B |

IV -
o5 B

~ ~ A
1 W YiehiceAd hITaW | i

|
gfesr & a7 Uewl 01 & fdu

Z
20. fordt ufiadt foga &9 & R0 Ui FEhE &3 R giad] JreEeha &9
I U fo=a & W fo=mr hifae | 390 & fopment de&ur feens Stmamt & fomn
STT Fehdl 8 ? 3194 I ah! gt shiT | 9
21. (%) BEE U &1 IUAM Hlh ThHl THIA qUT &1 [l T HIEHT ol
goqeh i il FHAA IS8 Y YA G Tl fohtur A Gifaw |
YA o T oh 9 T cIaad | hifse | 2
HAT
(@) 319adl glguich <hl o1 H GUadl gla3leh shl TAHhRdT &1 & Sl 8 ? Q
U d gY 319 I <l gfee HI | 2

55/1/1 Page 12 of 27

®
gcollegedumaﬁ
India’s largest Student Review Platform

—



iy

b
17. Assertion (A): The phase difference between any two points on a
wavefront is zero.

Reason (R): All points on a wavefront are at the same distance from
the source and thus oscillate in the same phase.

18. Assertion (A) : Photoelectric effect demonstrates the particle nature of
light.

Reason (R): Photoelectric current i1s proportional to intensity of
incident radiation for frequencies more than the threshold
frequency.

SECTION B

—>

A
19. An alpha particle is projected with velocity v = (3:0 x 10° m/s) i into a

- A
region in which magnetic field B =[(0-4T) i +(0-37T) j] exists.

A N\ JAN
Calculate the acceleration of the particle in the region. 1, j and k are

unit vectors along x, y and z axis respectively and charge to mass ratio

for alpha particle is 4-8 x 107 C/kg. 2

20. Consider an induced magnetic field due to changing electric field and an
induced electric field due to changing magnetic field. Which one is more

easily observed ? Justity your answer. 2

21. (a) Using Huygens’ principle, draw a ray diagram showing the
propagation of a plane wave refracting at a plane surface

separating two media. Also verify Snell’s law of refraction. 2

OR

(b) Why is a reflecting telescope preferred over a refracting telescope ?

Justify your answer giving two reasons. 2
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24.

25.
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[ 3T 41 AT & 2l Tehavll helldeg ThRI Y=o Ueh-gH G FEIYU hid
g | O g1 | SAfeehad R =dad diadiedl sl T Td hiig | 2
BISSISH GUHTY] hi HHaH ol ATEAT — 13:6 eV 7 | qaAld Idfod 37T §
SAaiA bl TEdfast Sott 3T Tt So1l o1 &8 2 2
() I 3R AYgHT U=TeAh! o s fIHe HIWT | 2
SOe)

(@) Ul 9 3R yvaicReh s¥d § fohHl pn Y SIS & V-1
ITTHATIIOER] o1 3TEIIT hid o [T GRUY SIGLAT WU | fHictehid

TS o V — I AT AT 3@ Yei3id shifoig | 2
YT H AT hife foh fopet p-n @fY srie § famwor 3R 3quarg gme fomg
Yeh T UTerehT favg <k |0 § IRTeM widl & | 9
WY us 1

() I (i) H T FJER R B30 & forel g <kl 9itfer W 0@ gie &
HAH GRAT & 12 RO f69d & | 3= W Y fawa & 91 9
g C T g fava R faga & F1a Shifg |

(@) d9fc MW (i) H UMY FTER A H=AT R % 120° & 99 G AN
gt w feva 2, @ g C W forgga fava s Hifsre 3

(1) (11)
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22. Two coherent monochromatic light beams of intensities 1 and 41
superpose each other. Find the ratio of maximum and minimum
intensities in the resulting beam. 2

23. The ground state energy of hydrogen atom is — 13:6 eV. What is the
potential energy and kinetic energy of an electron in the third excited
state ? 2

24. (a) Differentiate between intrinsic and extrinsic semiconductors. 2
OR

(b) Draw the circuit arrangement for studying the V — I characteristics
of a p-n junction diode in forward bias and reverse bias. Show the
plot of V — 1 characteristic of a silicon diode. 2

25. Briefly explain how the diffusion and drift currents contribute to the
formation of potential barrier in a p-n junction diode. 2

SECTION C

26. (a) Twelve negative charges of same magnitude are equally spaced and
fixed on the circumference of a circle of radius R as shown 1n Fig. (1).
Relative to potential being zero at infinity, find the electric potential
and electric field at the centre C of the circle.

(b) If the charges are unequally spaced and fixed on an arc of 120° of
radius R as shown in Fig. (1), find electric potential at the centre C. 3

(1) (11)
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27. (%) Ufauy fopm TR Jidendr & {4 8 ? 3T Bl 3IRG i Fgral & fohel
#ufl LCR 99, St fhell @1d v = v sin ot ¥ FFIId 8, shl idaren
[TU S3aleh ITed <hifold | 3
T

(@) ¥Eidv=v,_ sinot, SEH o ! 9REfdd a1 ST Fhdl 8, ° gFiisTd e
it LCR IRy o 3G o oI 3 A1d I | 37 HHehl ol Ieotd
$ife 59 o fopel gufi LCR uftgy &1 191G Aghd fHH et 2 |
fepel 2oft LCR 9RUY | g o @19 fogfa amq o o= sl gerH <

e UT% i< | 3

) ¢

28. = r Al Tord) orwslt ufATiorent # ufd Uehteh v as § B0 Hl T n 8 | 39
qiATicTshl | JaTfed 9”0 1 = I, sin ot 8 | $9% g o e 0 =R AR

N i <hl hIg HUS! B L [T9el 7 |

(%) puSel ¥ UG fa.91. S (emf) 1 8 ?

(@) pUSet TR TiHATICTeh! o Sa T=AT Ulehed o1 & ? 3

29.  ITSEIS 1 Jehvl-agfd THiehul foret UTq o J53 H Saideid IcEsi- shl AT
Ry Jeh [ Shidl @ ? U89 H IR shifoiU |

() mulqa faferton i faE dadretl & fou Jehme-fagd g/ sl JiTEsh
wie fava & a1y foero o e gwisy, qen

(@) ATafaa faferton i disdT o T JehRI-foe[d 9T o fo=rul sl g9H %

foTe U6 G | 3
30. (%) TESSH YAV % U ol T ANE Wi | e &3, 399 & A
3ah & hl AT o AgIET AU i Afehd hHITT | 3
37T

(@) fafd= AriYepl o U G| 9@ & 1Y 999 ol Iid JfFAsiia
f[S=UT ol 294 & U 3@ EifEUu 3T o<kl 2 faivdarstt s Ioci@
HITTT | Boob ATINSRI H IT: AR Hoia— =11 8id1 8 ? 3
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(a) How does the resistance differ from impedance ? With the help of a
suitable phasor diagram, obtain an expression for impedance of a

series LCR circuit, connected to a source v = v, sin ot. 3
OR

(b) Find the condition for resonance in a series LCR circuit connected
to a source v = v, sin ot, where o can be varied. Give the factors on
which the resonant frequency of a series LCR circuit depends. Plot
a graph showing the variation of electric current with frequency in

a series LCR circuit. 3

A long solenoid of radius r consists of n turns per unit length. A current
I = Iy sin ot flows 1n the solenoid. A coil of N turns 1s wound tightly
around 1t near its centre. What 1s :

(a) the induced emf in the coil ?

(b) the mutual inductance between the solenoid and the coil ? 3

How does Einstein’s photoelectric equation explain the emission of
electrons from a metal surface ? Explain briefly.

Plot the variation of photocurrent with :

(a) collector plate potential for different intensity of incident radiation,
and

(b) 1intensity of incident radiation. 3

(a) Draw the energy level diagram for hydrogen atom. Mark the
transitions corresponding to the series lying in the ultraviolet
region, visible region and infrared region. 3

OR

(b) Draw a diagram to show the variation of binding energy per
nucleon with mass number for different nuclei and mention its two
features. Why do lighter nucle1 usually undergo nuclear fusion ? 3
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31. (&) () Terdghd 4 Ham I o1 Ieci@ T AR 38 g A
feTe fewr &9 1 fofgu |

(i)  TmRE I g Em H afdfd gt % 9 % FohHId W

YT 2 | SITEAT hITaU |

(iii) E HAEW A (A& q) 9AT B (AW 2q) A fo=gai (0, 0) 3R
(a, a) W @ & | A9 iU x-3187 3R y-31& o A Thish
afes A9 1 3 B 11 3R % wa A A BW JRNA

g AT <hiaU | 5

HAJI

(@) () 2acl % YUY A Gl AEA q 3R — q & &4 TRl Tagd Tgya
% [ef guad = frel fog W foga & & o =9+ g

I |
(i)  Toreht forga foyga o Frefta audd X feyd fordt gy fomg 1 gh
Il W G TS B | 39 Tgygd o Toiu fasqa & fohm webR gwTfaa

g 2
(iii) AN@ H T FAER fhEl /2 m ST s a7 ABCD & forehuri <k

I g Tagd fagd fggd W@ & | 39 & o g (0) | =2
forela &= o1 9ieETor SR e urea i | 5
+q o ¥ |
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31.

55/1/1

(a)

(b)

(1)

(i1)

(111)

(1)

(1)

(111)

SECTION D

State Coulomb’s law 1n electrostatics and write 1t 1n vector

form, for two charges.

‘Gauss’s law 1s based on the inverse-square dependence on

distance contained in the Coulomb’s law.” Explain.

Two charges A (charge q) and B (charge 2q) are located at
A\ AN

points (0, 0) and (a, a) respectively. Let 1 and j be the unit

vectors along x-axis and y-axis respectively. Find the force

A A
exerted by A on B, in terms of 1 and j. 5

OR

Derive an expression for the electric field at a point on the
equatorial plane of an electric dipole consisting of charges q

and — q separated by a distance 2a.

The distance of a far off point on the equatorial plane of an
electric dipole is halved. How will the electric field be atfected
for the dipole ?

Two identical electric dipoles are placed along the diagonals of
a square ABCD of side V2 m as shown in the figure. Obtain
the magnitude and direction of the net electric field at the
centre (O) of the square. 5

+q —q
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33.

55/1/1

(1)

(i1)

(1)

(i1)

(1)

iy

fehdl TTATE! 3Ta¥d o R FEAehT & o U SI-qrae I
fIRgu | 39 =W k1 3UA1T sk AT ‘@’ o ToREl g U,
a8 g T yarted & W@l 7, % g W JrEhT &F o [T hig
T 9T <hitotd, | fopeft amr qrer o foTu grarshia & <ht fqum <

31ITd ohd U Freeh!d &5 WU Gl |

hig SoiargiA fopel ATIHeh <Al IR he&T H 107 m s—1 <1 =71 9
giGhAT S @ 8 | Ife e <kl 5= 10710 m 3, a1 e |
UTShHT i a1 Seiadi gl 3c9d 9T T shifeld |

3Tera
Treehd a9 4 foyd fopel gramg @Y 9T W R §d

[Tt &foleh cdd hIoe | 30 =M &1 Ieoi@ ShIfgT 511 39 oo
1 fesm <v1 fayifa @ o forw g foram sirar 8 | 98 wid difse
STges 3Ta7d I8 o (1) 3Tferehad, 3R (2) a9 g1 3 |

gl oFe HIY AL dR A 3R B 9 H Tsh-gH ¥ 2-5 cm @ W
2 | 3 a0 9 foudia fesnst § shaw: 50 A 3R 25 A YU
JdTiad & @l 2 | X B Al 10 cm T8 W a7 A g0 A TUd 9

™ -

T IHETIT Uiehield <hifsu |

(1) ATGRLoT e 3R faade 9ed & &9 a1 3= fdAiau |

(2) I o Tgferdt g ° fopedl @ st & 91 fafge 9 w
fohat <iers T el 3 |
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32. (a) (1) State Biot-Savart’s law for the magnetic field due to a current
carrying element. Use this law to obtain an expression for the
magnetic field at the centre of a circular loop of radius ‘a’ and
carrying a current ‘I’. Draw the magnetic field lines for a

current loop indicating the direction of magnetic field.

(11) An electron is revolving around the nucleus i1n a circular orbit
with a speed of 10’ m s~1. If the radius of the orbit is 107" m,
find the current constituted by the revolving electron in the

orbit. 5

OR

(b) (1) Derive an expression for the force acting on a current carrying
straight conductor kept in a magnetic field. State the rule
which i1s used to find the direction of this force. Give the
condition under which this force i1s (1) maximum, and

(2) minimum.

(11) Two long parallel straight wires A and B are 2-5 cm apart in
air. They carry 50 A and 2-5 A currents respectively in
opposite directions. Calculate the magnitude of the force

exerted by wire A on a 10 cm length of wire B. 5

33. (a) (1) (1) Write two points of difference between an interference

pattern and a diffraction pattern.

(2) Name any two factors on which the fringe width in a

Young’s double-slit experiment depends.
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i) I <k fopet Tglsrlt s # <1 farfen = <= g ferfen | oA
TSl YehTST ehl qTeed ST 100 7T 2 |

(1) o 3fss 3R fehead! 3f=ass @ o9 HIvia gk =1

gl d iteha shIfIT |
2) faf@i ¥ 50 cm gt W fod 9 W 3 gl 3f=ral % A
gt aftshiera =hiferT | 5

HAAT

L "l~.'l-

(@) ()  dshdl AT R &1 g Meld I8 n; AR n, AYGdHRhR % al

IS bl Ueh-gHL § YUY HIdl 8 | n, Yad-Th & HIEqH |

N O [

g foirgfehd foire 36 56 & gl u W @I 2 3N 53 g 36

o

Sl n,, 3T9edTh % HILHH H I8 § v gl W W 38 | u
3R v o stE qa9Y gcdd hilg |

(ii) ITRE H @MU IHIAR 6-0 cm AT o TohEt 3@ I o Tl |

A

e o shrg C ¥ 30 cm Gl W hIg BIET A1Y 1 FAGAT BHT G
2 | Ml o 9e1Y 1 AYadHsh 153 | a1y | ] gl fog E 9
T sl @ag B § <@ W 39 Jasga bl Al feufa s

[

ISTq | 5

55/1/1 Page 22 of 27

o
gcollegedunlaa
India’s largest Student Review Platform

—



iy

5%
(11) In Young’s double-slit experiment, the two slits are separated
by a distance equal to 100 times the wavelength of light that
passes through the slits. Calculate :

(1) the angular separation in radians between the central

maximum and the adjacent maximum.

(2) the distance between these two maxima on a screen
50 cm from the slits. 53

OR

(b) (1) A spherical surface of radius of curvature R separates two
media of refractive indices ny and ny. A point object 1s placed
in front of the surface at distance u in medium of refractive
index ny and its image is formed by the surface at distance v,
in the medium of refractive index ny. Derive a relation

between u and v.

(11) A solid glass sphere of radius 6-0 cm has a small air bubble
trapped at a distance 3-0 cm from its centre C as shown in the
figure. The refractive index of the material of the sphere is
1.5. Find the apparent position of this bubble when seen
through the surface of the sphere from an outside point E in

ailr. 53
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34. Tr=faiga o e fa=a aiuy TR i qeMiar 8 | 89 Toht@® i ol ST
hieh TafiE Tfciael ¥ 910 AR 396 Bl W favar=at 1 L &@ehd & |

SUYTh o YR W HHEfIRGd I e I ST,

(%) 39 9NUY H HH-H fog GHH fa9a Wz ? 1
(@) 9 bg | 9T fehel @ ? 1
()  ufdUg Ry sk T80 9T fohaT fawer-a & 2 2
SO
()  yfd" R, § Wik & TohaHT 8 2 2
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SECTION E

34. The following figure shows a circuit diagram. We can find the currents

through and potential differences across different resistors using

Kirchhoft’s rules.

h g f

Answer the following questions based on the above :

(a) Which points are at the same potential in the circuit ? 1
(b) What is the current through arm bg ? 1
(c) Find the potential difference across resistance Rg. 2
OR
(c) What is the power dissipated in resistance Ro, ? 2
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35. ITREH 2 Th g ATGEES 8 S ERaidl § ™1 S Il YTehide
@S 8 | 3HRT IYAN BR &+ fdhed & ®Y W RAT ATAT @ AR SHH
3T 3 Shifdeh IV SHAT: 2-41 3 24-5° 8 A1 fob R o T9AqHIR 3N
Shifdeh ShIUT o T &R & | SUH 81 o 94 U1 BId &8 | J& deh foh g
TetoT SitEd o B 3T TSR Tr8e+e o Sia [a¥ed T&1 o 9Tdl 8 | TI=1am
8¢ ° o el HHaTg ISRt fS$H ABC o Ueh %efeh YU hig Jehl¥l {ohlUl
ATeTETad 3MIaT L & 2 |

A
B &
3UYth oh YR W HHfIRad Ie41 o I ST
(%) 39 JehISI TohT0T <Rl 39 T9SH § TSRd §U 99 AR shifv | 1
(@) TUSH U YIS <Rl o7 FTA hifod | 1
(F) Yol 3T qUadd o g1 STIIANT hl T&Y H SATEIT hifaT | 2
HAAT

() TehTET o YU HT=eh FradH shl TR feiRgu | 38eh gH & T g1 3rd

SAT3U | 2
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Strontium titanate is a rare oxide — a natural mineral found in Siberia.
It 1s used as a substitute for diamond because its refractive index and
critical angle are 2:-41 and 24-5°, respectively, which are approximately
equal to the refractive index and critical angle of diamond. It has all the
properties of diamond. Even an expert jeweller is unable to differentiate
between diamond and strontium titanate. A ray of light i1s incident
normally on one face of an equilateral triangular prism ABC made of

strontium titanate.

Answer the following questions based on the above :

(a) Trace the path of the ray showing its passage through the prism. 1

(b) Find the velocity of light through the prism. 1

(c) Briefly explain two applications of total internal reflection. 2
OR

(c) Define total internal reflection of light. Give two conditions for it. 2
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