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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iti) 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
question carries 3 marks.

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

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

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

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h =663 x 10734 Js
e=16x10"1C
Ug = 4m X 107" Tm AL
gp =8-854 x 10712 C? N1 m~2

1

4
me

Mass of electron (m,) = 9-1 x 10731 kg

=9x 109 Nm?2 C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1:673 x 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK1

12-55/2/1 3 P.T.O.
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(A) %d
B) g
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D) 4vg
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(A) 07 Am?
(B) 154 Am?
(C) 2:10 Am?
(D) 35 Am?
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SECTION A

1. Two charged particles P and Q, having the same charge but different
masses mp and mg, start from rest and travel equal distances in a

H
uniform electric field E in time tp and tq respectively. Neglecting the

t
effect of gravity, the ratio [—P] is :

tq
m m
&) —P ® —2
m o mp
m m
© |-P o =2
m mp,
2. Electrons drift with speed vy in a conductor with potential difference V

across its ends. If V is reduced to (%) , their drift speed will become :

vVd
A d
(A) 2
B) vq
(C)  2vq
(D) 4vq
3. A wire of length 44 m is bent round in the shape of a circular loop and

carries a current of 1:0 A. The magnetic moment of the loop will be :

(A) 07 Am?
(B) 154 Am?
(C) 2:10 Am?
(D) 35 Am?
12-55/2/1 5 P.T.O.
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4. 10 cm 5w i *IE FARR FUeel forell Fraehia &= B =10} +05j)mT
H 39 YR W 7 foh FUSHT o I3 o Had a6 hl X Tehish GG I
TH (067 +08 ) B | Prech & Hag Jrah woE B ;

(A)  0-314 uWb (B) 3-14 uWh
(C) 314 uWb (D) 1256 uWb

5. fmafafga @ @ =@ ufw/afdEt fedt el grawime it wafies etk
fgdires puelcr™l § ¥0H &l 8/3 ?

foRa o, diecdn, Sk, Jrachia FoTad

(A)  had foga g/
(B) <hdd dicedl
(C) hdd W

(D) T Foad AR WRE gEI

6. et 10042 V, 50 Hz  ac &id ¥ whig YfdUgeh 3T hig 3Ty ek Jufl §
gaifoa 8 | oo foreht Sieediet i ufatiysh 31 Utk o 90 @ g3ifea o

AT B, 7 3TRT ITSAToh THMH BIdT & | SiccHIST 1 UTSATe @ :

(A) 10042 V (B) 100V
(C) 5042 V (D) 50V

7. QU 10 nm I TIIa-grEh G0N i Had &

(A) ITaTH qd (B) eI feRtot
(C) T fepTor (D)  X-fepui
8.  Tordl JYhmI-gUTE T8 I FR-BEH 3:315 eV 7 | 39 TS H TAGHl
JehTI3Toh-3cHSI oh [oTU 3Tdeh dUICed & :
(A) 150 nm (B) 200 nm
(C) 375 nm (D) 500 nm
12-55/2/1 6
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4, A circular coil of radius 10 cm is placed in a magnetic field

- A A
B =(1:0 i + 05 j) mT such that the outward unit vector normal to the

A /AN
surface of the coil is (0:6 i + 08 j ). The magnetic flux linked with the

coil is :
(A) 0314 uWbh (B) 314 uWb
(C) 314 uWb (D)  1:256 uWb
5. Which of the following quantity/quantities remains same in primary and

secondary coils of an ideal transformer ?

Current, Voltage, Power, Magnetic flux
(A)  Current only

(B)  Voltage only

(C)  Power only

(D)  Magnetic flux and Power both

6. A resistor and an ideal inductor are connected in series to a 1004/2 V,
50 Hz ac source. When a voltmeter is connected across the resistor or the

inductor, it shows the same reading. The reading of the voltmeter is :

(A 100v2 V (B) 100V
(C)  50V2 V D) 50V
7. Electromagnetic waves with wavelength 10 nm are called :
(A) Infrared waves (B)  Ultraviolet rays
(C) Gamma rays (D) X-rays
8. The work function for a photosensitive surface is 3-315 eV. The cut-off

wavelength for photoemission of electrons from this surface is :

(A) 150 nm (B) 200 nm
(C) 375 nm (D) 500 nm
12-55/2/1 7 P.T.O.
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9.  Torell WATY % FHA1 & A, B 3R C 1 % §¢d g AHI 319id Ep < Ep < Eg
% TEI®Y § | O S TshAvT CE B, BY AT C ¥ A qeged fafehtun o
TUICE SHHIM: Ay, Ag 3T Ag B | & Ay, Ag 3R Ag o o9 T G99 3 :

1 1 1
(A) 7\«1+7L2=7\,3 (B) -+ — = —

7\’1 }\’2 }\’3
(C) }\,1+)\,2+}\,3:0 (D) )\,1+}\,2=}\,3

10. TR-HTEET & fordl T H g Uehl Ul foret Meg ATiYYeh T TIfas et Kd
ST AT & | g ATk § fopel gft d W &k wehar B 3 stoft famm

3chiHd L Il & | e d Tohdeh STIShATIUTT B ?

B) JK

(A)

== gl

(C) (D) K

11. foret 397 Si ot formeh 19 ATfed 9 W n-YohR &1 STed=Tetsh Si ITH 8T & ?
(A) Al (B) B
C) P (D) In
12. <« fHt p-n @Y ste i uvEfcfes swafia e s g, a9
(A)  Ufererr 1 S8 Tt B adn g & h e T¢ A« B |
(B)  Tferpt sl SaTE Sgd! B am g & <t =S 9¢ AT B |
(C) Uftepr it S=E Tedt B aun B & FI e fape It B |
(D) TRt sl SaTE Sgd! & am g & i = fUpe I 7 |

97 &7 18 & 16 379HIT (A) 37K FRVT (R) YR & J97 8 | 31 F97 30 0 & —
o T @ STHIT (A) 9T G H1 BRI (R) GRT 3bd 147 71 8 | §8 I
13w 1@ #1sT (A), (B), (C) 377 (D) & @ g7 @ |

(A) R (A) 3 SR (R) THT T&l & 3 SRl (R), 3ThAT (A) hHI
! ST il B |

(B)  AfYH (A) 3T SR (R) THI T& &, T RV (R), AT (A) H
& AT FgT Rt g |

(C) MR (A) HEI &, Tg HRI (R) Tad 7 |
(D) AR (A) TAd 2 9 SR (R) i Ted 2 |
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9. Energy levels A, B and C of an atom correspond to increasing values of
energy i.e. Eo < Eg < Ec. Let A4, A9 and A3 be the wavelengths of
radiation corresponding to the transitions C to B, B to A and C to A,
respectively. The correct relation between A;, A9 and A3 is :

2 2 2 1 1 1
(A) A7 + kg = A5 B) — 4+ —=_—
}\‘1 7\'2 }\'3

(C) }L1+}L2+}L3=0 (D) 7L1+}L2=}\43

10. An alpha particle approaches a gold nucleus in Geiger-Marsden
experiment with kinetic energy K. It momentarily stops at a distance d
from the nucleus and reverses its direction. Then d is proportional to :

(A) B) K

(®) (D) K

SN

11. An n-type semiconducting Si is obtained by doping intrinsic Si with :
(A) Al (B) B
C) P (D) In

12. When a p-n junction diode is subjected to reverse biasing :
(A)  the barrier height decreases and the depletion region widens.
(B)  the barrier height increases and the depletion region widens.
(C)  the barrier height decreases and the depletion region shrinks.

(D) the barrier height increases and the depletion region shrinks.

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.

12-55/2/1 9 P.T.O.
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13. 39HYT (A): AMfaa fafeen i § i omafa ik @@ fawa % oo
TehRTI-foEId 9T % HH § ATafad fafeton i diear 9 gfg %
1Y gig Bl 7 |

HRU(R):  IAfaa fafertun i disrar # ghg o haeasd fd HHg Icameid
g aTel JeRTIRIeh-SaidgiHl ! & H gig Bidl & 3R 39 TR

wehral-forera T | gfg & et 7 |

14.  37FEIT (A) : oA 1 a0 Saft Gequn 9w o1 & weh fasey 7 |
FRU(R):  Tord) 3Tesl Teh H Wik & 981 a1 © |

15. 3YHYT (A) : B3 FAFH R BIg T THH §am p & forelt greehim &=
Bl @@ iR o L B £ | 99 3 241 gum
ST o IR 99 T T Hid @ |

FROU(R):  Ireehd & B A e s A g m 3 A& q &

ﬂﬁﬁlﬁ%ul%ﬂdl%l{qaaﬁﬁw,r:m—gmmﬁﬂﬁﬁ
q
2|

16.  3719%eT (A) : Torelt TY® HeAaal hl @Y &oar oM Bt 2 |
FRU(R):  Tomw o wuer Afqw glafors e s9aq1 8 |

LCRCRE

17. Trel =mae 1 afaugesar i1 gitwmn fafae | et =mass 1 afagessan
faferiaa W form goer st st 2 2

(%) <TcTeh H Hh SaeHl ol TE&AT BT (n)
(@) e fasnfa @ (o)
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13. Assertion (A) : Photoelectric current increases with an increase in
intensity of incident radiation, for a given frequency of

incident radiation and the accelerating potential.

Reason (R): Increase in the intensity of incident radiation results in
an increase in the number of photoelectrons emitted per

second and hence an increase in the photocurrent.

14. Assertion (A) : Lenz’s law is a consequence of the law of conservation of

energy.

Reason (R): There is no power loss in an ideal inductor.

15. Assertion (A) : An electron and a proton enter with the same momentum
- —
5) in a magnetic field B such that B 1 B. Then both

describe a circular path of the same radius.

Reason (R): The radius of the circular path described by the charged

particle (charge q, mass m) moving in the magnetic field

%
B is given by r = mv.

qB

16. Assertion (A) : The magnifying power of a compound microscope is

negative.

Reason (R): The final image formed is erect with respect to the object.
SECTION B

17. Define resistivity of a conductor. How does the resistivity of a conductor

depend upon the following : 2
(a)  Number density of free electrons in the conductor (n)

(b) Their relaxation time (1)

12-55/2/1 11 P.T.O.

4‘ www.careers360.com } 13




CAREERS 360 s

18. () T FAEEg TN Hal ¥ e arelt a@l, S0 ys &1 mm
‘@ T AR ‘o 7, et forg W sreamion et € | afe 1 9 i %
9 HATH ¢ 3, Al 39 forg W 9iom digar o fau =ases Yoo
I | 2

AAAT

(@) = % fgferd v & sufaetor Yed w1 yura g 9 (1) | 3l
forfi o a < fiehe @ WU, 3R (i) T < = geeeed ® gig i

ST 2 379 I i gfee il | 2
19. TRH 3T T (n = 1-52) I Y F ®ikd g 150 cm 7 | IT9aHH 1-65 h
29 H gaM W 38 ¥ 1 BihH gl Hd I | F <l Tepfd @R Bhh 2 2

20. FET F TEEANE 1?;0 1 TRERT gSEM 12-:000000 u B | 9% A1RYH 6
FYT FHofl YiehfeAd iU |

fean 1 8 : my, = 1007825 u; m,, = 1-008665 u. 2

21. Tordt 99 Ad=Tas & Sl AU T 991 TUE] TR BT & 99 39 I
foran S 2 () I otugen & @iy, 3R (W) YSEAS 39ged % A1y ?

e feafd o o1 3w < gfee Shifse | 2
QU T
22, ARG H A ey il o @iy faga uiuy g T 7 | $Eehl @Rl AG,
BF 3t CD # farga et s witwmor afie fewmd sima <hifsr | 3
n 20 B 20 .
- 6V
3V+_—__— 4 Q) -
G ‘50 F D
12-55/2/1 12
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18.

19.

20.

21.

22,

(a) Two waves, each of amplitude ‘a’ and frequency ‘©’ emanating from
two coherent sources of light superpose at a point. If the phase
difference between the two waves is ¢, obtain an expression for the
resultant intensity at that point.

OR
(b)  What is the effect on the interference pattern in Young’s double-slit

experiment when (i) the source slit is moved closer to the plane of

the slits, and (ii) the separation between the two slits is increased ?
Justify your answers.

A convex lens (n = 1-52) has a focal length of 15-0 cm in air. Find its focal
length when it is immersed in liquid of refractive index 1-:65. What will be
the nature of the lens ?

The carbon isotope 1§C has a nuclear mass of 12:000000 u. Calculate the
binding energy of its nucleus.
Given my, = 1-007825 u; m, = 1-008665 u.

How does the energy gap of an intrinsic semiconductor effectively change
when doped with a (a) trivalent impurity, and (b) pentavalent impurity ?

Justify your answer in each case.

SECTION C

The figure shows a circuit with three ideal batteries. Find the magnitude
and direction of currents in the branches AG, BF and CD.

A 20 B 20 c

|'|+

+ 4 Q 6V

6V +_—__— %29
—\VWWW
D

CAREERS 360 s
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23. (%) Tt Wem # forga-grerehia O i ATel fohd Sl X AW Lt B 2
(@) oI5 foga-grashia T fh8 TR 3c0= i AT & 2
(TT)  2-3TF % ST ToRO DLl Tohell THRIA-TFaehd TUT 1 AT JIRE
faga 3R greshia &l 1 fafia st gu @i | 3
24. TS 16 cm 7 IRkE 5:0 Q T 100 B AT DI FUSe AT 1-8 em 3R
250 L Tfd A=A aTett qiTictsrt o THTe B | Gt | foeld &/ 25 ms
H 15 A TR I B AW 8 | W A H FUSA! H UG 9T diehlerd
HINT | (n2 = 10 AR 3
25. (%) T o HY gHER et 8 fgudia feanet o womft awd yarfza g @
8 | 39 QM1 ATCThl o ST AT 9 hl Fepld ol SATEAT IR | gHI
HTAh! o ST gl o INHATYT o AT =05 ITH hifSe 3R 39 YR Th

ufroRr <t wftam €S | 3
3:[%1'
(@) ﬁv_FﬁkchHHH T & B W for fefl auaw ww ® s
AT ¢ % TG st TH HITAT | 3w @ Hi i | 3

26. IR % JNEIAl 1 ITAN Hieh BT3gIoH TATY H ndfl Hefl o Fre seierei i
s & T =9 o hiVT | SR B ay &1 @A 7 W S|
I | 3
27. @ Huil, Rk ZoATH my 31 my &, % 10 2 sl queed A H e % wem

JK
o ®9 H NG H G T8 | T8 K HH ol Ml 3 |
ll\

msy
my

1
VK
(%) & forelt Ta1 6 Javrar (erer) 4 fefua et @ 2
(@) T & HH-|7 HU1 Afersh TR B 2
() A I U6 TRl Bl o fou ot ag 3 2
T JehUT § 394 I ohi gfse HIfT | 3
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23. (a) On what factors does the speed of an electromagnetic wave in a
medium depend ?
(b) How is an electromagnetic wave produced ?
(c) Sketch a schematic diagram depicting the electric and magnetic
fields for an electromagnetic wave propagating along z-axis. 3
24. A 100-turn coil of radius 1:6 cm and resistance 50 Q is co-axial with a
solenoid of 250 turns/cm and radius 1:8 cm. The solenoid current drops
from 1-5 A to zero in 25 ms. Calculate the current induced in the coil in

this duration. (Take ©2 = 10) 3

25. (a) Two long, straight, parallel conductors carry steady currents in
opposite directions. Explain the nature of the force of interaction
between them. Obtain an expression for the magnitude of the force
between the two conductors. Hence define one ampere. 3

OR

(b)  Obtain an expression for the torque t acting on a current carrying

%
loop in a uniform magnetic field B. Draw the necessary diagram. 3
26. Using Bohr’s postulates, derive the expression for the radius of the nth

orbit of an electron in a hydrogen atom. Also find the numerical value of
Bohr’s radius ay,. 3

27. de Broglie wavelength A as a function of L , for two particles of masses

JK

m; and my are shown in the figure. Here, K is the energy of the moving

particles.
l M
e
|

1
JK
(a)  What does the slope of a line represent ?
(b)  Which of the two particles is heavier ?
(c) Is this graph also valid for a photon ?
Justify your answer in each case. 3
12-55/2/1 15 P.T.O.
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28. Uiy Mm@ it weEal ¥ fRet p-n @iy sEe f of qn fosedit & w9 d
FHRATaTY T T HIT | 386k o 3R g ey off gifm | 3

@Wue g
THI0T AT TATRA I

7T G&IT 29 TIT 30 JFTT eI ITERT J97 & | [Heteriaa 3g=eq] 1 9§ &< o0 T
Yl & I T |

29. 9 fordt O & efi"al &1 fpet R Ifaliy o =etes 4 gt foram Siram 2, @
aftay @ fogga am varfed Bt @ | I 1 fagd-sraee W g & gy A e
I wifd $ Sflyg Tar 3 | ToEd-319eed g’ @e U 36 falg ol A
J=ANeh URY (r) Hed 7 | I8 Ty fagga-staeed i S, foea-smaeed |§
TAFLIST o o §U &FBRA a1 A W R H@1 7 | ST Iy o R
TS G AT SHofl T S T ST o 9 H T8 §l AT ¢ |

S U H HI3 U/ AG ol ST @ T @, Al 3ok Ql SAHLIS] ok S [AHaTi
! A H1 f9.97. 9 (emf) (c) F&A 2 | TA T &R AId THA T SAFLIST & S
fenrar= ot efifer fasar=a (V) #ed B |

i)  HEFT HH T : 1
(A) Bl IFERMG Hd THT §¢ ROy § el Oa & @ el &
&g fawarw (V), 9 & 991, 5 (emf) (e) ¥ Td T Bl 2 |
(B) fIeIa-sTaeea 1 19 Ted W TA I ATaieh Iy ¥ AT B |
C) IAVYT AT T V=c—Iraar g |

(D) Bd % 2 Al & o= favaar (V) 3 3598 gared 9 (1) <
= T Gt War grar & RrEeh gaurdn sruicRss gidl 2@ |

(i) 20V 3 60V fa.ar. s (emf) 4 @ o, S 31w=afier gfaqy
HA: 01 Q 3 04 Q 7, IRd H TG & | 39 HANH B god

ERCIRCS] (emf)%ﬁ"'lT : 1
(A 20V B) 28V
C) 60V (D) 80V

12-55/2/1 16
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28. With the help of a circuit diagram, explain the working of a p-n junction
diode as a full wave rectifier. Draw its input and output waveforms. 3

SECTION D
Case Study Based Questions

Questions number 29 and 30 are case study based questions. Read the following
paragraphs and answer the questions that follow.

29. When the terminals of a cell are connected to a conductor of resistance R,
an electric current flows through the circuit. The electrolyte of the cell
also offers some resistance in the path of the current, like the conductor.
This resistance offered by the electrolyte is called internal resistance of
the cell (r). It depends upon the nature of the electrolyte, the area of the
electrodes immersed in the electrolyte and the temperature. Due to
internal resistance, a part of the energy supplied by the cell is wasted in
the form of heat.

When no current is drawn from the cell, the potential difference between
the two electrodes in known as emf of the cell (¢). With a current drawn
from the cell, the potential difference between the two electrodes is
termed as terminal potential difference (V).

(1) Choose the incorrect statement : 1

(A)  The potential difference (V) between the two terminals of a cell
in a closed circuit is always less than its emf (g), during
discharge of the cell.

(B) The internal resistance of a cell decreases with the decrease in
temperature of the electrolyte.

(C)  When current is drawn from the cell then V = ¢ — Ir.

(D) The graph between potential difference between the two
terminals of the cell (V) and the current (I) through it is a
straight line with a negative slope.

(ii))  Two cells of emfs 2:0 V and 6-0 V and internal resistances 0-1 Q and
0-4 Q respectively, are connected in parallel. The equivalent emf of the

combination will be : 1
A 20V B) 28V
C) 60V (D) 80V

12-55/2/1 17 P.T.O.

4‘ www.careers360.com } 19




CAREERS 360 s

(i) ToorA o go 3U soiagls fagd-sTeed @ STEnl I SEH-IEH X B |
I U oW fIgd-ovEey % ONE NIcHe Soddie ol favd
V, (V, > 0) 94T HOMcHS G bl faua — (V) (Vo> 0) & a1 2 |

STl Gl W I3 G TRl oft S @ B 2, o I
(A e=Vi+V_>0 B) £=V,-V_>0
(C) e=V,i+V_<0 D) e=Vy+V_=0

iv) (%) 2V Raan s&@ (emf) 3R 0-1 Q =aieh UfaUe & Ui HaaH
Tl ol UIvd § TS fomam T 8 | 39 TS & T 998 Q %
e Ifcliees ¥ SAfSa foman man 3 | gfdess & vaiisd 9w 2 1
(A) 005A (B) O01A
(C) 015A (D) 02A
T

(@) o 9wy o fopelt o o o | fovarm 6 Ve | 2 A faga g
o W IE favar 4 VE I 8 | B 1 AN Iy B 1
(A) 10Q B) 15Q
(C) 20Q D) 25Q

30. & g YT hl fhor ged ueem § forad wieww § e il B, o 98
Al ¥ gL 4 S & | S 39 I H glg A &, A Al Rt
A ¥ 3R 31 gadt Sdl @ | H9d Hiewm § foheft TRy o7dae i <6
fe svafda fRor gHT ATeaml o TaUYse Wi Sih-dleh T8 At B | 39
3TTIAA ShIVT <! AfHTAd TTeami & e (Se) & foru shiferes i wgd 8 |

(i)  Shifdeh IV W 3T i aTcd] ot o faQ Wadd T s A gIaT g @ 1

(A) 0° B) <90°
(C) >090° (D)  90°

i) & (n:%) T T HAT HIE 600 nm TG hl T R S-aryg
=SS T ShITh hivT H A HIV W ATIH HLdl 8 | T9afad T |

e a0 B ¢ 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm
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4‘ www.careers360.com } 20




CAREERS 360 s

(iii) Dipped in the solution, the electrode exchanges charges with the
electrolyte. The positive electrode develops a potential V. (V. > 0),
and the negative electrode develops a potential — (V_) (V_> 0), relative
to the electrolyte adjacent to it. When no current is drawn from the

cell then : 1
(A) =V, +V_>0 B) e=V,.-V_>0
(C) e=V,+V_<0 D) e=Vo+V_=0

iv) (a) Five identical cells, each of emf 2 V and internal resistance
0-1 Q are connected in parallel. This combination in turn is
connected to an external resistor of 9:98 Q. The current

flowing through the resistor is : 1
(A) 005A (B) O01A
(C) O015A (D) 02A

OR

(b)  Potential difference across a cell in the open circuit is 6 V. It
becomes 4 V when a current of 2 A is drawn from it. The

internal resistance of the cell is : 1
A 10Q B) 15Q
C 20Q D) 25Q

30. When a ray of light propagates from a denser medium to a rarer medium,
it bends away from the normal. When the incident angle is increased, the
refracted ray deviates more from the normal. For a particular angle of
incidence in the denser medium, the refracted ray just grazes the
interface of the two surfaces. This angle of incidence is called the critical
angle for the pair of media involved.

(1) For a ray incident at the critical angle, the angle of reflection is : 1
(A) 0° (B) <90°
(C) >90° (D) 90°

(i1)) A ray of light of wavelength 600 nm is incident in water (nz%) on

the water-air interface at an angle less than the critical angle. The

wavelength associated with the refracted ray is : 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm

12-55/2/1 19 P.T.O.

4‘ www.careers360.com } 21




(iii) (%) oM@ H A HIEIH A 3R B % = I=AYS AB I T T
2 | o9 HeIm A H, 3Tgfad feetor PQ &fast @ 30° kT hivr 4T«
g | JI9afdd fRToT T<IYSS o HHIH B | HIEIH A o A&

eI B &1 39adTh @ : 1
B
A . Q| > B
30 A
P
V3 V5
(A) > (B) o
4 2
C — D —
(@) 73 (D) 73
YT

(@) < eI A 3R B forelt Tmaa €mn g goafeRd & | A 3R B
HIEIH § Y13l shl I A 2 x 108 ms~1 31 2:5 x 108 ms~!
2 | HIEIH A 9 H1EIH B H THT A dTedl TR b T o Tt

Shifdeh <hITT 2 : 1
-1 1 .14
(A) sin 5 (B) sin =
(C) sin™! % (D) sin™} %
(iv) oM@ T Tl Pymeer fisw @ e shect fopelt seprer <61 foptor &1 ay
WW%IQ‘HWﬁWGWﬂW% 1
(A) sin~! n2—1 (B) sin-ln2-1)
©) sinl|__1 D  sin ! |
n?-1 (n“-1)
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(iii) (a) The interface AB between the two media A and B is shown
in the figure. In the denser medium A, the incident ray PQ
makes an angle of 30° with the horizontal. The refracted ray
is parallel to the interface. The refractive index of medium B

w.r.t. medium A is : 1
A Q| ® > B
30° A
P
(A) g (B) g
© = o =

NE] NE]

OR
(b) Two media A and B are separated by a plane boundary. The

speed of light in medium A and B is 2 x 108 ms™! and
2:5 x 108 ms™! respectively. The critical angle for a ray of

light going from medium A to medium B is : 1
1 4
A sin~1 = B sin~1 =
(A) 5 (B) si =
3 2
C sin~1 = D sin~1 =
(C) si = (D) si =
(iv) The figure shows the path of a light ray through a triangular prism.
In this phenomenon, the angle 6 is given by : 1
90°
N
0rs >
\\ n

(A) sin~! n%-1 (B) sin-1®m2-1)

(C) sin~! 1 (D) sin~1 21
n2-1 (n“-=1)

12-55/2/1 21 P.T.O.
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Qs &

3. (%) () foya sl % foneh oy foya & @, foya & wewt i
I § 3Tk g § wgd ATk gt W fem R fog ¢,
fagga fawa % foT =9/ T i |

(i) el Twerg Foys & Sl o 9 fag oTew q, 29 3T nq feo@
21 A @ fom & fufes o9t @ 8, @ n 1 99 7@
i | 5

HAAAT

(@) ) Ty & mee e fafee | w8 | w1 sy e
forell TehEm™ AR -0 wHda A6l o ke et fomg W

foe 89 E e it |

i) o o Hg R 1 AR 2 IN@ H TWT IJER W T & |
3 gl arl o g AV T HHI: Aq = 10 pC/m 3N
Ao =-20 uC/m 2 | forg P feorq ferelt Sorareie g1 ofgwa foran

N N

I 9T A2 9 F A1d shife | 5

10 cm &
Pe —L
30 cm
51
o9 Ao
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SECTION E

31. (a) () Obtain an expression for the electric potential due to a small
dipole of dipole moment ﬁ), at a point Fs from its centre, for

much larger distances compared to the size of the dipole.

(ii1)  Three point charges q, 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. 5

OR

(b)y @) State Gauss’s Law in electrostatics. Apply this to obtain the
%
electric field E at a point near a uniformly charged infinite

plane sheet.

(ii)) Two long straight wires 1 and 2 are kept as shown in the
figure. The linear charge density of the two wires are

%
A = 10 pC/m and A9 = — 20 pC/m. Find the net force F

experienced by an electron held at point P. 5
10 cm T

30 cm
51
- 9 Ao
12-55/2/1 23 P.T.O.
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32. (%) () M@ H T AR g0 m 3R AN q HT g Hul fohelt
Wﬁ%ﬂﬁﬁﬁﬂ?ﬁﬂﬁﬂﬂ%l%mﬁq%%w
FUS[CHT 99 T T HLAT 8 | 39 THR 39 GRGHAT h A
ITH T |

%
B

%
v
—_—

v

(i) el BTEQISM WA H HI3 soiagq 2 A Breanm i forelt e
8 x 1014 qfraur ufY dehve & T X @ & | 30 Soiaed 6
HeflT T | g Jrachid AT [1q I | 5

AAAT

(@) () e Aot <t uw gonfear frd wga 8 2 ewise fo foeh
Tea-Hier &t g/ gunfear ® Jlg fhm R 1 S Fed! 2 |
“fopelt TroaHIHIet 1 9/ guTfeal § gfg BH W I8 ATETTH T8 o
fop 3ght dcear gfzar # ot afg 71 7 = Kl |

(i) TrEl =@ FUsell el 1 Iag 15 Q 8 q1 98 O Jur
faeuur o feT 20 mA 9T oar B | 39 AedqHeT & (0— 100 V)
IR & diecHiet § ford gehr gitafdd foram ST gemar g 2 5
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32. (a) () A particle of mass m and charge q is moving with a velocity
— —

v in a magnetic field B as shown in the figure. Show that it

follows a helical path. Hence, obtain its frequency of

revolution.

_)
v
_—

%
B

v

(ii)) In a hydrogen atom, the electron moves in an orbit of radius
2 A making 8x1014 revolutions per second. Find the magnetic

moment associated with the orbital motion of the electron. 5

OR

(b) (1) What is current sensitivity of a galvanometer ? Show how the
current sensitivity of a galvanometer may be increased.
“Increasing the current sensitivity of a galvanometer may not

necessarily increase its voltage sensitivity.” Explain.

(i1)) A moving coil galvanometer has a resistance 15 QQ and takes
20 mA to produce full scale deflection. How can this

galvanometer be converted into a voltmeter of range 0 to

100 V'? 5

12-55/2/1 25 P.T.O.
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33. (&) G I el 7@ & safaeor 9t 3t whaet ot & o faada
Ted & o9 *Is e =R S |

Gi) Tefer safaetor 9ed < getor | disgrar faawor e difeu |

(iii) U )\ & Thaufld JehTsT o1 IUANT i 9 AT o feferdt s o
qG o 98 foirg W 9YT=R A 8, @1 TR hi el K 71 2 |
96 % 58 forg W g %%, T JehTST <hl digar T shifeme | 5

HAAAT

@) () Tt vy geEeell gr T ¥ oA =gdan g W gldfers S
I o AT AHTfeRa fortor e Eifem | sgehl 3Taed &Hdr
foTe =2Ieteh Seqd <hife |

(ii) ﬁ@ﬁ(@?)lOOcmﬁScmW@%aﬁﬁﬁ
Tt =1 2 | 39 foufa § sgehl stada emar 39 hifse e
3oy gfafers 319 W s=aT1 2§ | 5
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33. (a) (@) Give any two differences between the interference pattern
obtained in Young’s double-slit experiment and a diffraction

pattern due to a single slit.

(ii) Draw an intensity distribution graph in case of a double-slit

interference pattern.

(iii) In Young’s double-slit experiment using monochromatic
light of wavelength A, the intensity of light at a point on the
screen, where path difference is A, is K units. Find the
intensity of light at a point on the screen where the path

difference is % ) 5
OR

(b) (@) Draw a labelled ray diagram of a compound microscope
showing image formation at least distance of distinct vision.

Derive an expression for its magnifying power.

(i1) A telescope consists of two lenses of focal length 100 cm and
5 cm. Find the magnifying power when the final image is

formed at infinity. 5
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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iti) 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
question carries 3 marks.

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

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

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

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h =663 x 10734 Js
e=16x10"1C
Ug = 4m X 107" Tm AL
£p = 8854 x 10712 C? N1 m~2

1

4
me

Mass of electron (m,) = 9-1 x 10731 kg

=9x 109 Nm?2 C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1:673 x 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK1
12-55/2/2 3 P.T.O.

4‘ www.careers360.com } 32




CAREERS 360 s

Qug <h

1. Tt Tmr= ufgem wenfer, Rmehl afgwrett & 9 wwegaes K = 4 &1 &8
qegw 7, shl gTRAT C 2 | Ife 39 91ead i g1 fean Su, o G ki gt

BT

(A) 4C B) C
C

© 5 (D) 2C

2. et oree # fomes i W fawar® V 8 SoiaeiAl o 31UaTg 6l 91 vg 8 |
Ifg V gt (%) Bl 91T, a1 3T9aTg =T & Se

(A) %d B) vy
C) 2vy D) 4vy

3. I3 ATk U, TRl gk & A1 35k ad o Sfueread 7, H fa 7 |

M@ H TN AR Jraehid & T i o & a1y foawor wtar 7 | Afg

T O0<t<T, T<t<2T 3N 2T <t < 3T W UG f.a1. 9 (emf) &+
Qﬁﬁmm:el,%?ﬁ?%%,?ﬁ:

Ba

>t
0 T 2T 3T
(A) €, > €y > €q (B) €y > €q > €,
(©) €q > € > €, (D) €, > €4 > €,

4. 10 cm =31 H1 HIE FAHR FUSe fhE FrEhT & B =(10] +05;)mT
H 39 YRR W 7 foh FUSHT o I3 o AHAFIad a6l ohl 3T Tehish GG I

A A a . ~
AH (061 +0-8 j) 3 | FUSH & Helg FhT T 8 :

(A) 0314 pWh (B) 314 uWb
(C) 314 uWh (D) 1256 pWh
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SECTION A

1. The capacitance of a parallel plate capacitor having a medium of
dielectric constant K = 4 in between the plates is C. If this medium is
removed, then the capacitance of the capacitor becomes :

(A 4C (B) C
(C) % (D) 2C
2. Electrons drift with speed vy in a conductor with potential difference V

across its ends. If V is reduced to (%) , their drift speed will become :

(A) %d B) vq
C) 2vy D) 4wy
3. A conducting loop is placed in a magnetic field, normal to its plane. The

magnitude of the magnetic field varies with time as shown in the figure.
If &, &, and &, are magnitudes of induced emfs during periods 0 <t <T,
T<t<2T and 2T <t < 3T, then :

B

>t
0 T 2T 3T
(A) & >g5>¢8q (B)  gy>eg>¢g
(C)  eg>g;>¢ (D) g >e3>¢,
4. A circular coil of radius 10 cm is placed in a magnetic field

N A A
B =101 + 05 j) mT such that the outward unit vector normal to the

surface of the coil is (0-6 /1\ + 08 3'\). The magnetic flux linked with the

coil is :
(A) 0-314 Wb (B) 3-14 uWb
(C) 31-4uWb (D) 1-256 uWb
12-55/2/2 5 P.T.O.
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5. fmafafes & @ s ofy/oler e smest orowidt 6 mafis 3k

fgdires puelcr™l § ¥0H &l 8/% ?

fora amq, dieedn, ik, Jreah T

(A) had faga gm
(B) <hdd dicedl
(C) <hdd Wh

(D) FrehT Forad 3R Wk gl

6. 5 LCR (L =2mH, C =02 uF ad R =30 Q) #vft qitgy qitadl i
fopet ac |0 @ T = | fpE Smaf o faw g8 dftwy s wfdenar =Eaw

It 2
5 5
(A) 107 o, (B) 107y,
4n 21
4 4
o %, o 1% g,
4r 21

7. dfcen ®E It ARk fORIv SiE &1 =991 91 G@I 98Td & SEH 3Tk 431 h
afeen &1 Fmdt @ S faferwoit & s=ma & fore e A Rash Bt 2 1 3

fofentot Biet 2 -
(A)  X-fortot (B) ST femmi
(C) 3TITH adl (D) T feRtut

8. Trel ymI-guEl I58 1 HR-BA 2:00 eV 7 | 300 nm TG < TofoRer
R0 U538 § I SoidrFl ohl SAThad TSl ol g
(A) 054eV (B) 1-07eV
(C) 161eV (D) 2-14eV

9.  Torelt T % Sl T A, B 3R C 1 % ed §¢ "HI 319 Ep < Ep < Eg
% TEI®Y § | O Siioe TshAY C 8 B, BY AT CE A deged fafehtun o
T A Ay, Ag I Ag B | T Aq, Ao IR Ag & 9 TE T99 B :

1 1 1
(A) x1+x2:x3 B) — +—=_—

}Ll KZ 7»3
(C) }L1+}L2+}M3=0 (D) 7\,1+}\,2=}\,3
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5. Which of the following quantity/quantities remains same in primary and
secondary coils of an ideal transformer ?

Current, Voltage, Power, Magnetic flux
(A)  Current only

(B)  Voltage only

(C)  Power only

(D)  Magnetic flux and Power both

6. A series LCR circuit (L = 2 mH, C = 0-2 pF and R = 30 Q) is connected to
an ac source of variable frequency. The impedance of this circuit will be
minimum at a frequency of :

5 5
(A) 107 Hz (B) 107 Hz
4n 2n
4 4
© L m o X m
4n 2n
7. Welders wear special glass goggles or face masks with glass windows to

protect their eyes from radiations produced by welding arcs. These
radiations are :

(A) X-rays (B)  Ultraviolet rays
(C) Infrared waves (D) Gamma rays
8. A photosensitive surface has a work function of 2:00 eV. The maximum

kinetic energy of electrons ejected from this surface by radiation of
wavelength 300 nm is :

(A) 054eV (B) 1:07eV
(C) 161eV (D) 214eV
9. Energy levels A, B and C of an atom correspond to increasing values of

energy ie. E5 < Eg < Eq. Let Ay, A9 and A3 be the wavelengths of
radiation corresponding to the transitions C to B, B to A and C to A,
respectively. The correct relation between A;, A9 and A3 is :

2 2 2 1 1 1
(A) x1+x2=x3 (B) — + — = —
}\'1 7\'2 }\'3
(C) }L1+}L2+}M3=0 (D) 7\,1+}\,2=}\,3
12-55/2/2 7 P.T.O.
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(D) TRt sl SIS Sgd! B a1 B & i = fape I B |

Yo7 §&7 13 & 16 37194%7 (A) 3R FRY (R) YR & 77 & | § %97 17T TT & —
o T @ STHIT (A) 9T G H1 BRI (R) GRT 3bd 1547 71 8 | §8 I A4
g 71 F1s1 (A), (B), (C) 311 (D) 7 & G7o¢ g 1

(A)  SARTH (A) 3R HROT (R) g1 &1 8 3 SRl (R), e (A) i
gl SITeAT LAl 7 |

(B)  AfYH (A) 3T SR (R) THI T&l &, T RV (R), AT (A) H
&l AT FgT Rl 7 |

(C) 3MheH (A) HEI &, Tg HRI (R) Tad 7 |
(D) IHIT (A) TAd g 9T SR (R) Ht Td 2 |

18.  379%eT (A) : Torelt Tg® HeAaal hl @Y &uar oM Bt 3 |
FRU(R):  Toma o @er 3ifay glafors d@en s=9ar 8 |
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10. An alpha particle approaches a gold nucleus in Geiger-Marsden
experiment with kinetic energy K. It momentarily stops at a distance d
from the nucleus and reverses its direction. Then d is proportional to :

(A) B) JK

Gl

(C) D) K

11. An n-type semiconducting Si is obtained by doping intrinsic Si with :
(A Al (B) B
C P (D) In

12. When a p-n junction diode is subjected to reverse biasing :
(A)  the barrier height decreases and the depletion region widens.
(B)  the barrier height increases and the depletion region widens.
(C)  the barrier height decreases and the depletion region shrinks.

(D)  the barrier height increases and the depletion region shrinks.

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.

13. Assertion (A) : The magnifying power of a compound microscope is

negative.

Reason (R): The final image formed is erect with respect to the object.

12-55/2/2 9 P.T.O.
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14. 3UHYT (A) : D3 S AN HIS WA THE T p A Fret Fraehia &
Eiww@wimus@ i p L B 3 | o 4 341 @um

ForsaT % JOTehR 99 T T id @ |
FRO(R): G 89 B # TH W 9% Zo9HH m 3R oW g %
aﬁﬁﬁqowﬁsidlehuqaﬁﬁw,r=%§maﬁaﬁél

15. 37997 (A) : il ol =g ot geeqor 9 <1 & ueh ey 2 |
FRU(R):  Tord) 3Tesl Teh H Wik & 981 aiaT & |

16. 39HT (A): Afda fafeen i & T Mg AR @k fava % g
TehI-fagd 9 % AF W Hfa fafeRwon i diedn § gig
1Y gig Bl 7 |

HRU(R):  IAfda faferwon i digrar # g o haeasd i HHe Icateid
g1 Tl JehTTTeh-Soiagi-l ot T § gig gt @ 3 39 YK
SehTI-fagd 9T § gig 7 S 7 |

Qs 9

17. (%) “foreht fou U =metss o 39 UERR afer i gmeti & foie soieeid 6
HUATE = $ad $O mm/s B Bl & |7 T aRuy a¢ i T g &l
I &1 R fohE TR TATUG &1 STt & 2 ¥ <hife |

(@) ‘V=IR3MH & =W &1 $I3 %I 2’ I8 & 781 7 | Saren il | 2
18. ToRHl 3T T (n = 1-52) I I § HI%H gl 15:0 cm § | ST9GGHIH 165 6
29 H g W 39 ¥ <l BihH gl 1d I | <F <1 Tepfd =R ghh 2 2

19. (%) T HAEeSg TH ddl 4 e aeft 9w, H s w1 M
‘@ FT ST ‘o’ B, fopeft forg W sreamimmr et & | 3 7 g 0 %
e FHAR ¢ 7, q 39 forg W ufomdl digar & oy susie sgod
HIfT | 2
AYAT
(@) I o fgfeil v o safaeor Sed W = g9E g 99 (1) Fid 3w
forfci o < Tiehe @ WU, 3R (i) ToAfai < = gererd o ghg
ST ? 3799 I i e hi | 2
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14. Assertion (A) : An electron and a proton enter with the same momentum
- -
5) in a magnetic field B such that 3 1 B. Then both

describe a circular path of the same radius.

Reason (R): The radius of the circular path described by the charged
particle (charge q, mass m) moving in the magnetic field

%
B is given by r = mv,
qB
15. Assertion (A) : Lenz’s law is a consequence of the law of conservation of
energy.
Reason (R):  There is no power loss in an ideal inductor.

16. Assertion (A) : Photoelectric current increases with an increase in
intensity of incident radiation, for a given frequency of
incident radiation and the accelerating potential.

Reason (R): Increase in the intensity of incident radiation results in
an increase in the number of photoelectrons emitted per
second and hence an increase in the photocurrent.

SECTION B

17. (a) “The electron drift speed is only a few mm/s for currents in the
range of a few amperes for a given conductor.” How then is current
established almost the instant a circuit is closed ? Explain.

(b)  ‘V=1IRis a statement of Ohm’s Law’ is not true. Explain. 2

18. A convex lens (n = 1:52) has a focal length of 15:0 cm in air. Find its focal
length when it is immersed in liquid of refractive index 1:65. What will be
the nature of the lens ? 2

19. (a) Two waves, each of amplitude ‘a’ and frequency ‘@’ emanating from
two coherent sources of light superpose at a point. If the phase
difference between the two waves is ¢, obtain an expression for the
resultant intensity at that point. 2

OR

(b)  What is the effect on the interference pattern in Young’s double-slit
experiment when (i) the source slit is moved closer to the plane of
the slits, and (ii) the separation between the two slits is increased ?
Justify your answers. 2

12-55/2/2 11 P.T.O.
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20. frfaRaa anfvehrr srfufsran & famdwh /srasnfya St aftesferd : 2

2¢c + 20 —— TiNe + jHe
feem o 22 m(12€) = 12000000 u
20
m (2 Ne) = 19-992439
m(%He) = 4002603 u

1u =931 MeV/c2

21. el A9 e & ol =AU H T YA A BT 3 9 39 Ituia
o STt R ¢ (%) B stuges & @1y, 3R (@) U=ES SUged & a1y ?
Tk et ® o9+ I 1 gfee il | 2

Qug 1

22. (%) Tl Mem # forga-reehia O i ATel fohd Sl T R ! 7 2

o~

(@) i3 foega-grashia T fh8 TohR Ic0= <h1 ST @ 2

() z-3& 6 few T wAl el foagd-greshla a1 &1 Sgae @
foga iR greshi &= &l M i g Ei | 3

23. @ T dH e it o ary fogqa aftaer gurien T 3 | 3Hehl I@nSi AG,

BF 3t CD # farga et s witwmor afie fewmd sma <hifsr | 3

A 24 B 20 &

(|
'
D
<

+ 4 Q -
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20. Calculate the energy released/absorbed in the following nuclear reaction : 2
2c + 20 — TiNe + jHe
Given : m('2C) = 12:000000 u
m (2 Ne ) = 19992439 u
m(%He) = 4002603 u
1u =931 MeV/c2

21. How does the energy gap of an intrinsic semiconductor effectively change
when doped with a (a) trivalent impurity, and (b) pentavalent impurity ?

Justify your answer in each case. 2

SECTION C
22. (a) On what factors does the speed of an electromagnetic wave in a
medium depend ?
(b) How is an electromagnetic wave produced ?
(c) Sketch a schematic diagram depicting the electric and magnetic

fields for an electromagnetic wave propagating along z-axis. 3

23. The figure shows a circuit with three ideal batteries. Find the magnitude

and direction of currents in the branches AG, BF and CD. 3
A T B 20 e
B .y 6V
3V +_____ 4 Q -
6V +_—__— % 2Q
—AWW!

G 20 F D

12-55/2/2 13 P.T.O.
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24, MW@ T TAW FFER 10 cm x 20 cm AT I hIg TFARAR TN THEHAH
TR 87 | B | =5 mT % T30 ¥ 9T T@1 & | 56 99 H 5 cm/s F AT D
e dh TG HUS ST 8 96 doh foh I8 YUI: FrehlT & O STgL A6l =

SITdT |
—>
B
X X X X
M 20 cm N
X X X X
-
10 cm >
P O X X X X
|
' X 5 X X
: I I
| | |
I I I
gt I L— > x
0 20 cm 80 cm

25. ()
(@)
12-55/2/2

x (0 < x <100 cm) % T FrAchiT FAFH ¢ o =0T ! g o folQ
T G |

TS | Helg Jrach FoIad i Teehad A HTA ShIMT, |

3 9IS Sl FEEHIT & ° BIRL T U o T a1 fopell smer & <t
STITIHAT BN 2

T o HY TR et 8 fauda fesnet O R 9ie yartgd 8 W@l
& | 31 gFI aTcTeRl o e TN 9 I Yepfd <l SamEn Shifse | g
FTeTeh] o S 9t o YNATY & oY =geieh ITH hIfSu 37 39 IR Th
vfrer < gitam s |

AAAT

fipe THETH R &% B # U fREl umend uw w e
AT ¢ % A st WTH HIMAY | STawrs i@ i it |
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24. A rectangular loop of sides 10 cm X 20 cm is kept outside a region of
%
uniform magnetic field | B| =5 mT as shown in the figure. The loop is

moved with the velocity of 5 cm/s till it goes completely out of the

magnetic field.
—>
B
5 5 X X
M 20 cm N
X X X X
-
10 cm >
P O X X X X
|
' X 5 X X
: I I
| | |
I I I
gt I L— > x
0 20 cm 80 cm

(a) Plot a graph showing variation of the magnetic flux ¢ with
x (0<x <100 cm).

(b)  Find the maximum value of magnetic flux linked with the loop.

(c) Will an external work be required to be done to move the loop

through the magnetic field ? 3

25. (a) Two long, straight, parallel conductors carry steady currents in
opposite directions. Explain the nature of the force of interaction

between them. Obtain an expression for the magnitude of the force

between the two conductors. Hence define one ampere. 3
OR
(b)  Obtain an expression for the torque ? acting on a current carrying
9
loop in a uniform magnetic field B. Draw the necessary diagram. 3
12-55/2/2 15 P.T.O.
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26. (%) T3 HI TUT Thd o fIT ¢ Sl qRhedHT i Had § TG HIT |
(@) el Ui 3R forelt Tewl 0 & Hag ¢ Sl dUleed ol I 1

HifT &
i) a0 o g favera g o 9 it forem e 8, aen
(i)  Fl THME Tfas ST 9 TfaHE 3 | 3

27. (%) Torelt T1feek ® faasti & ITa i feufast S &l 3T goradepd
HeH o &9 H fabid U gL A ST |
(@) 39 9 ! YgATT &l AR ot (1) AT, qem (i) gfaesf 2 |

I IR 1 gfee i | 3
28. UNUY M@ H TgEal & fohell p-n @y s@IE i f a1 fosespit o €9 °
HRATY sl AT HINT | 396 FHazf 3R g Torew ft @it | 3
wUg g

THI0T AT TUTRA I

97 GEIT 29 TIT 30 JHTT ST STGIRT F97 & | Heieiiaq s/3=aq] #1 9¢ &< 157 T

y99] & I AT /

29, & i3 YR I fH0r g wieww § fore Arewy # H=RO1 Al ', o 9%
AU ¥ P S Il @ | S A B0 H ghg A &, ql uafdd R
e & IR AfU® gedl It @ | g9 "ieww | Rl fomiy ST19aq v
fau oafda formr gHl weami & IFaUgse Wi S-Sl TRl Lt B | 39
3 10T ! BETTd ATeaml o et (SS) o oW shifcreh <hivT %ad & |

(i)  Shifdeh IV W 3T i Tl fomur o fQ qadd I R AA a1 8 ¢ 1

(A 0° B) <90°
(C) >090° (D) 90°

(i) < (nzg) H T LAl DI 600 nm TUICEH sl T R0 STA-a1y

JT=IYS3 T Sk iVl H A IV T ATIAH HLdl 8 | TTaldd fhT |

Heg q0CHA 2 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm
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26. (a) Briefly explain de Broglie hypothesis for wave nature of matter.

(b)  Find the ratio of de Broglie wavelength associated with a proton
and an alpha particle when both are

i) accelerated from rest through the same potential difference,
and
(ii)) moving with the same kinetic energy. 3

27. (a) Plot a graph depicting potential energy of a pair of nucleons in a
nucleus as a function of their separation.

(b)  Identify the regions where the nuclear force is (i) attractive, and

(i1) repulsive. Justify your answer. 3

28. With the help of a circuit diagram, explain the working of a p-n junction
diode as a full wave rectifier. Draw its input and output waveforms. 3

SECTION D
Case Study Based Questions

Questions number 29 and 30 are case study based questions. Read the following
paragraphs and answer the questions that follow.

29. When a ray of light propagates from a denser medium to a rarer medium,
it bends away from the normal. When the incident angle is increased, the
refracted ray deviates more from the normal. For a particular angle of
incidence in the denser medium, the refracted ray just grazes the
interface of the two surfaces. This angle of incidence is called the critical
angle for the pair of media involved.

(1) For a ray incident at the critical angle, the angle of reflection is : 1
A 0° B) <90°
C) >90° (D) 90°

(i1)) A ray of light of wavelength 600 nm is incident in water (nzgj on

the water-air interface at an angle less than the critical angle. The

wavelength associated with the refracted ray is : 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm

12-55/2/2 17 P.T.O.
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(iii) (%) oM@ H QA AL A 3R B % = IAYS AB I T T
2 | o9 HeIm A H, 3Tgfad feetor PQ &fast @ 30° kT hivr 4T«
g | JI9afdd fRToT T<IYSS o HHIH B | HIEIH A o A&

eI B &1 39adTh @ : 1
B
A . Q| > B
30 A
P
V3 V5
(A) > (B) o
4 2
C — D —
(@) 73 (D) 73
YT

(@) < eI A 3R B forelt Tmaa €mn g goafeRd & | A 3R B
HIEIH § Y13l shl I A 2 x 108 ms~1 31 2:5 x 108 ms~!
2| HIEIH A 9 H1EIH B H THT A dTedl TR b T o T

Shifdeh <hITT 2 : 1
-1 1 .14
(A) sin 5 (B) sin =
(C) sin™! % (D) sin~! %
(iv) @ T Tl Pymer fisw @ o whect fopelt Shrer <1 foptor &1 uy
T T 2 | 39 UN"eT § <hIvl 0 hT O 2 : 1
/g\
TN :
7\\ n \
N\
(A) sin~! yn2-1 B) sinl@n2-1)
(©) sinl|__1 D  sin ! |
n?-1 (n“-=1)
12-55/2/2 18
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(iii) (a) The interface AB between the two media A and B is shown
in the figure. In the denser medium A, the incident ray PQ
makes an angle of 30° with the horizontal. The refracted ray
is parallel to the interface. The refractive index of medium B

w.r.t. medium A is : 1
A Q| ® > B
30° A
P
(A) g (B) g
© = o =

NE] NE]

OR
(b) Two media A and B are separated by a plane boundary. The

speed of light in medium A and B is 2 x 108 ms™! and
2:5 x 108 ms™! respectively. The critical angle for a ray of

light going from medium A to medium B is : 1
1 4
A sin~1 = B sin~1 =
(A) 5 (B) si =
3 2
C sin~1 = D sin~1 =
(C) si = (D) si =
(iv) The figure shows the path of a light ray through a triangular prism.
In this phenomenon, the angle 6 is given by : 1
90°
\
0¢s 5
\\ n

N

(A) sin~1 n%-1 B) sinlm2-1)

©) sinl|__1 (D) sin‘l{ . }
(n“-1)

12-55/2/2 19 P.T.O.

4‘ www.careers360.com } 48



CAREERS 360 s

30. o« forfl O & <filaet =1 fopelt R gfaQier & =etes @ gAifra fopam Sram 2, @
aftuy ¥ foea o verfed it ¥ | I 1 fgd-sraee off am & v § e
i qifd o Iflg Tmar 7 | foRa-eaees gRy @ T 39 Sfalg i 8 6
J=ANeh URY (r) Hd & | 98 Tty Tored-ST99ey 6l Yepld, forya-saeey §
TAFLIST o gol §U &AFRA a1 A W W Har 7 | SAies Iflg o R
A GRT YA Ho1l 1 S W AT o €Y H T8 & AT 7 |

e A § HI3 g A&l A S @ ], d 3Hh ql SAFIST & s faHaT
&l I &1 19,91, 9 (emf) () F&d 2 | TS ¥ G od THI Q SAFIST o o1
e @t 2filae favwar=t (V) ed B |

i)  HEEFT HH T : 1

(A) A i PN hid 9T s IO H fhdl dd o 2 i &
9 favwar (V), 8 & fa.91. 9 (emf) (¢) ¥ Ted &7 Bdl & |

(B) foeqa-o1deed 1 A oo W Hd Wl ATeh IRIY T2 AT 8 |
(C) HAHIN AT V=g IrFarg |

(D) Bd % 2 Al & o= favaar (V) 3 398 gared 9 (1) <
1 IT% A [T g1 @ T9Eehl Jaurdar skuteds gidl @ |

o N

(i) 20V 3 60V fadn s (emhH) I @ I, s Taites Ufaqy
HOA: 01 Q M 04 Q 3, Ud H AR B | W HWANH H g

ERCIRCS] (emf) _aﬁ"'IT : 1
(A 20V B) 28V
C) 60V (D) 80V

(i) Too o g9 3T Soiagis agd-aTaEed @ TENl 1 SMEH-YEH X 7 |
I Hod foga-auued % AN gATHe Soidele Wl fawe
V., (V4 > 0) 99T OMcHh SAFIS bl fava — (Vo) (V_ > 0) & J1aT & |

S HA 9 HI3 g T8l o o1 @ g @, ad 1
(A) e=V,.+V_>0 B) e=V,-V_>0
(C) e=V,+V_<0 D) e=V,o,+V_=0
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30. When the terminals of a cell are connected to a conductor of resistance R,
an electric current flows through the circuit. The electrolyte of the cell
also offers some resistance in the path of the current, like the conductor.
This resistance offered by the electrolyte is called internal resistance of
the cell (r). It depends upon the nature of the electrolyte, the area of the
electrodes immersed in the electrolyte and the temperature. Due to
internal resistance, a part of the energy supplied by the cell is wasted in
the form of heat.

When no current is drawn from the cell, the potential difference between
the two electrodes in known as emf of the cell (¢). With a current drawn
from the cell, the potential difference between the two electrodes is
termed as terminal potential difference (V).

(1) Choose the incorrect statement : 1

(A) The potential difference (V) between the two terminals of a cell
in a closed circuit is always less than its emf (g), during
discharge of the cell.

(B) The internal resistance of a cell decreases with the decrease in
temperature of the electrolyte.

(C)  When current is drawn from the cell then V = ¢ — Ir.

(D) The graph between potential difference between the two
terminals of the cell (V) and the current (I) through it is a
straight line with a negative slope.

(ii))  Two cells of emfs 2:0 V and 6-0 V and internal resistances 0-1 Q and
0-4 Q respectively, are connected in parallel. The equivalent emf of the

combination will be : 1
A 20V B) 28V
C) 60V D) 80V

(iii) Dipped in the solution, the electrode exchanges charges with the
electrolyte. The positive electrode develops a potential V_ (V. > 0),
and the negative electrode develops a potential — (V_) (V_> 0), relative
to the electrolyte adjacent to it. When no current is drawn from the

cell then : 1
(A) =V, +V_>0 B) e=V,.-V_>0
(C) e=V,.+V_<0 D) e=Vo+V_=0

12-55/2/2 21 P.T.O.
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Gv) (%) 2V iaan s (emh 3R 0-1 Q Al Iy & di= gaay
ol bl UT9e | ARG foham T—IT B | 39 IS ol T 998 Q &
o1er gfages 8 gaiferd fopam mem g | gfatiaes 9 yaiad 9w 2 1

(A) 005A B) 01A
(C) 015A D) 02A
CREI

(@) o ufwy o fopelt a1 & i W fawam 6 V2 | 2 A forga
I O W I8 ST’ 4 V 31 ST 8 | 9 T T=deh Il

q: 1
A 109 B) 159
C) 209 D) 250

WUE S

31. (%) 1) I F gl v & safaetor e R v fofl & wror faedq
Yed & o9 $ig T I Y |

Gi) Tefer safaetor Sed o getor | disar faawor ums Hifew |

(iii) TUTCET A o UhgUila YehT ohl IYANT hid T I & fgferd o o
9G % 98 foirg W 9YT=R A 8, 981 TR hi el K 71 2 |
9 % 58 forg W g % 2, I8 YehIT hi dierdT F1d <hIfTT | 5

AASAT

@) () Tt vy geEeell gr T X oA =gdan g W gldfers S
I o AT AHTfeRa fortor 3 Eifem | sgehl 3Taed &Hdr
feT =T =geqd I |

(11) ﬁ@ﬁ(@)lOOcmﬁScmW@%aﬁﬁﬁ
et o1 2 | 39 feufa o sueht emada emar ma Sifse e
rfem gfafers =g W ST 2 | 5
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(iv) (a)  Five identical cells, each of emf 2 V and internal resistance
0-1 Q are connected in parallel. This combination in turn is
connected to an external resistor of 9-98 Q. The current

flowing through the resistor is : 1
(A) 005A (B) O01A
(C) O015A (D) 02A

OR

(b)  Potential difference across a cell in the open circuit is 6 V. It
becomes 4V when a current of 2 A is drawn from it. The

internal resistance of the cell is : 1
A 10Q B) 15Q
) 20Q (D) 25Q
SECTION E
31. (a) () Give any two differences between the interference pattern

obtained in Young’s double-slit experiment and a diffraction
pattern due to a single slit.

(ii))  Draw an intensity distribution graph in case of a double-slit
interference pattern.

(iii) In Young’s double-slit experiment using monochromatic
light of wavelength A, the intensity of light at a point on the
screen, where path difference is A, is K units. Find the
intensity of light at a point on the screen where the path

difference is % ) 5

OR

(b) (@) Draw a labelled ray diagram of a compound microscope
showing image formation at least distance of distinct vision.
Derive an expression for its magnifying power.

(i1) A telescope consists of two lenses of focal length 100 cm and
5 cm. Find the magnifying power when the final image is
formed at infinity. 5

12-55/2/2 23 P.T.O.
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(i) el Twerg Boys & Sl o dF fag o1@w q, 29 3T nq feo@
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3 gl ari o g AW Ted HAM Aq = 10 pC/m 3N
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30 cm
51
o9 A
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32. (a) (@) Obtain an expression for the electric potential due to a small
dipole of dipole moment 5), at a point _r> from its centre, for

much larger distances compared to the size of the dipole.

(ii)  Three point charges q, 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. 5

OR

(b) @) State Gauss’s Law in electrostatics. Apply this to obtain the
%
electric field E at a point near a uniformly charged infinite

plane sheet.

(ii)) Two long straight wires 1 and 2 are kept as shown in the
figure. The linear charge density of the two wires are

%
A1 = 10 pC/m and A9 = — 20 pC/m. Find the net force F

experienced by an electron held at point P. 5
10 cm T

pe-t

30 cm
51
~x 9 Ao
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33. (a) (@) A particle of mass m and charge q is moving with a velocity
— —

v in a magnetic field B as shown in the figure. Show that it

follows a helical path. Hence, obtain its frequency of

revolution.

_)
v
_—

%
B

v

(ii)) In a hydrogen atom, the electron moves in an orbit of radius
2 A making 8x104 revolutions per second. Find the magnetic

moment associated with the orbital motion of the electron. 5

OR

(b) (1) What is current sensitivity of a galvanometer ? Show how the
current sensitivity of a galvanometer may be increased.
“Increasing the current sensitivity of a galvanometer may not

necessarily increase its voltage sensitivity.” Explain.

(i1)) A moving coil galvanometer has a resistance 15 Q and takes
20 mA to produce full scale deflection. How can this

galvanometer be converted into a voltmeter of range 0 to
100 V? 5

12-55/2/2 27
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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iti) 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
question carries 3 marks.

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

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

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

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h =663 x 10734 Js
e=16x10"1C
Ug = 4m X 107" Tm AL
£p = 8854 x 10712 C? N1 m~2

1

4
me

Mass of electron (m,) = 9-1 x 10731 kg

=9x 109 Nm?2 C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1:673 x 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK1
12-55/2/3 3 P.T.O.
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SECTION A

1. Coulomb force F versus (iz) graphs for two pairs of point charges
r

(q; and q,) and (q, and q4) are shown in the figure. The ratio of charges

4 1S :
q3

EFa
(Q]_a q2)
30° .
60° 1/1.2
((123 Q3)
1
A) V3 B =
J3
© 3 D =
3
2. Electrons drift with speed v4 in a conductor with potential difference V

across its ends. If V is reduced to (%) , their drift speed will become :

W 4 B) v
C) 2vyq (D) 4vy
3. The emf induced in a coil rotating in a magnetic field does not depend

upon the following :

(A)  Area of the coil

(B)  Resistance of the coil

(C)  Number of turns in the coil

(D)  Angular speed of rotation of the coil

12-55/2/3 5 P.T.O.
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fedires puelcr™l § ¥0H &l 8/7 ?

fora g, diecdr, W, Jraehia T
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(B) <hdd dicedl
(C) hdd W

(D) FrhT Forad 3R Wk gl

6. el ac dfmy #, g (A @) 3R dieear (V H) & drcaiiUie OH SHA:
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HATH B
5m 5n
(A) 3 (B) e
5n 3n
(C) > (D) o

7. SRS L II, 111 3R IV § rerehld & 56 YR 7 :

L. By = By sin kz II. By = By cos kz
II. By =By sin (kz — ot) IV. By =Bgsin kz + By cos kz
T o fopg yew # forpa-greehia @ forme Bift
A IV B) 1
(C) 1III (D) 1I
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4, A circular coil of radius 10 cm is placed in a magnetic field

- A A
B =(1:0 i + 05 j) mT such that the outward unit vector normal to the

surface of the coil is (0-6 /1\ + 08 3'\). The magnetic flux linked with the

coil is :
(A) 0314 uWbh (B) 314 uWb
(C) 314 uWb (D)  1:256 uWb
5. Which of the following quantity/quantities remains same in primary and

secondary coils of an ideal transformer ?

Current, Voltage, Power, Magnetic flux
(A)  Current only

(B)  Voltage only

(C)  Power only

(D)  Magnetic flux and Power both

6. In an ac circuit, the instantaneous values of current (in A) and voltage

(in V) are I = 5 sin ot and E = 200 cos (ot + g) respectively. The phase

difference between voltage and current at any instant is :

59 5%
(A) 3 (B) vy
519 37
(C) 7 (D) 7

7. In four regions I, II, III and IV, the magnetic field is given by :

I By = By sin kz II.  By=Bgpcoskz
II. By =By sin (kz — ot) IV. By =Bgsin kz + By cos kz
The electromagnetic wave will exist in the region :
A IV B I
(C) 1III (D) 1II
12-55/2/3 7 P.T.O.
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8. 1-5 eV ol & ford] ®IeH 8 Hag SI A | HaT gldl @ :
(A)  4x10°27 (B) 8x1028

(C) 2x10-30 (D) 6x10"29

9. Toreft A9 Si 1 fordeh T19 AIfed T W n-TshR 1 31ef=TAsh Si ITH BIdT & ?

(A) Al (B) B
C) P (D) In

10. TorHl THTY] & o1l &R A, B 3R C H1 o dgd g¢ "HI 314id Ey < Ep < Eg
% TEIEY & | O S TshAY C 8 B, B¥ AT CE A% AeIed fofehtun o
T HHIM: Ay, Ag I Ag B | T Aq, Ao IR Ag & 9 TE Ta9 B :

1 1 1
(A) x1+x2:x3 B) — +—=_—

}Ll }LZ K3
(C) )\.1+)\.2+)\.3=0 (D) >L1+}L2=}L3

11. 39 {5l p-n @i sre *t ywalefie safea fean s 2, @
(A) Ul 1 ST Tl & TAT BTE & hl =S 9¢ I 2 |
(B) Uferht it S=rs aedl & a9 BTE & Al ANSE §¢ Il 7 |
(C) Uftrepr it Sa$ Tt g au g & H e Hpe At B |
(D) Uferpt T TS et & a1 g & i AgR fape Il 7 |

12. TER-AEET & fordl T § s Uewl U1 fRHl Mo i W fas et K8
S AT & | g ATk 8 fopel gt d W&ok wehan B AR 1ol femm

3ChiHd L AT & | a9 d Tohdeh STIshATIUT § ?

1
A — B K
(A) R B)
1
(®) K (D) K
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8. The momentum (in SI units) associated with a photon of energy 1:5 eV
1S :
(A 4x107%7 (B) 8x10728
(C) 2x10730 D) 6x10-29

9. An n-type semiconducting Si is obtained by doping intrinsic Si with :
(A) Al (B) B
C) P (D) In

10. Energy levels A, B and C of an atom correspond to increasing values of
energy i.e. Eo < Eg < Ec. Let A4, A9 and A3 be the wavelengths of
radiation corresponding to the transitions C to B, B to A and C to A,

respectively. The correct relation between Aq, A9 and A3 is :

2 2 2 1 1 1
(A) x1+x2=x3 (B) — + — = —
}\'1 7\'2 }\'3

(C) 7\,1+7\,2+}L3:0 (D) }L1+}\2=}\3

11. When a p-n junction diode is subjected to reverse biasing :
(A)  the barrier height decreases and the depletion region widens.
(B)  the barrier height increases and the depletion region widens.
(C)  the barrier height decreases and the depletion region shrinks.

(D)  the barrier height increases and the depletion region shrinks.

12. An alpha particle approaches a gold nucleus in Geiger-Marsden
experiment with kinetic energy K. It momentarily stops at a distance d

from the nucleus and reverses its direction. Then d is proportional to :

1
A —_— B K
(A) R (B)
1
(C) K (D) K
12-55/2/3 9 P.T.O.
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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.

13. Assertion (A) : An electron and a proton enter with the same momentum
— -
5) in a magnetic field B such that 3 1 B. Then both

describe a circular path of the same radius.

Reason (R):  The radius of the circular path described by the charged
particle (charge q, mass m) moving in the magnetic field
mv

=2 . .
B isgiven byr= —.
qB

14. Assertion (A) : The magnifying power of a compound microscope is
negative.

Reason (R):  The final image formed is erect with respect to the object.

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

Reason (R):  There is no power loss in an ideal inductor.

16. Assertion (A) : Photoelectric current increases with an increase in
intensity of incident radiation, for a given frequency of
incident radiation and the accelerating potential.

Reason (R): Increase in the intensity of incident radiation results in
an increase in the number of photoelectrons emitted per
second and hence an increase in the photocurrent.

12-55/2/3 11 P.T.O.
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SECTION B

17. An electric field E is maintained in a wire of length 7" and area of
cross-section ‘a’. Derive the relation between the current density ‘c’ in the
wire and the electric field E. 2

18. How does the energy gap of an intrinsic semiconductor effectively change
when doped with a (a) trivalent impurity, and (b) pentavalent impurity ?
Justify your answer in each case. 2

19. (a) Two waves, each of amplitude ‘a’ and frequency ‘@’ emanating from
two coherent sources of light superpose at a point. If the phase
difference between the two waves is ¢, obtain an expression for the
resultant intensity at that point. 2

OR

(b)  What is the effect on the interference pattern in Young’s double-slit
experiment when (i) the source slit is moved closer to the plane of
the slits, and (ii) the separation between the two slits is increased ?
Justify your answers. 2

20. In Bohr model of hydrogen atom, find the ratio of period of revolution of
the electron in the orbit n = 2 to that in the orbit n = 1. 2

21. A convex lens (n = 1-52) has a focal length of 150 cm in air. Find its focal
length when it is immersed in liquid of refractive index 1-:65. What will be
the nature of the lens ? 2

SECTION C

22. (a) Two long, straight, parallel conductors carry steady currents in
opposite directions. Explain the nature of the force of interaction
between them. Obtain an expression for the magnitude of the force

between the two conductors. Hence define one ampere. 3
OR
(b)  Obtain an expression for the torque ? acting on a current carrying
%
loop in a uniform magnetic field B. Draw the necessary diagram. 3
12-55/2/3 13 P.T.O.
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€l
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() oo puseft § g | (V2 = 1-4 i) 3
25. @ T o ey it o Ty fogqa aiay goiin w1 7 | s§eh! IMm@Esh AG,

BF 3 CD # fergga it o i of feomd sma hifs | 3

A 20 B 2.0 c
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gy T—— 40Q T &¥
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G oo F D
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23. (a) On what factors does the speed of an electromagnetic wave in a
medium depend ?
(b) How is an electromagnetic wave produced ?
(c) Sketch a schematic diagram depicting the electric and magnetic
fields for an electromagnetic wave propagating along z-axis. 3

24. An ac voltage v; = 140 sin (100 nt) V is applied to the primary coil having
200 turns, of an ideal transformer and it supplies a power of 5 kW. If the
secondary coil has 1000 turns, find :
(a)  the output voltage,
(b)  the instantaneous voltage across the secondary coil, and
(c) the current in the secondary coil. (Take +2 = 1-4) 3

25. The figure shows a circuit with three ideal batteries. Find the magnitude

and direction of currents in the branches AG, BF and CD. 3
A 2 Q) B 20 o
i 6V
3V +_____ 4 Q) -
6V +_—__— % 20
—VWW

26. (a) Briefly discuss three characteristics of the forces between nucleons.

(b)  Which out of iX and 53Y nuclei is more stable and why ? 3

27. Draw a schematic arrangement of Geiger-Marsden experiment. Briefly
explain the conclusions drawn from the observations about the structure
of an atom. Define ‘distance of closest approach’ in this case. 3

28. With the help of a circuit diagram, explain the working of a p-n junction
diode as a full wave rectifier. Draw its input and output waveforms. 3

12-55/2/3 15 P.T.O.
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@Wue g
TR0 TSI STTRE I

97 GEIT 29 TIT 30 TV T TITRT J97 & | Heieiiaq 373<aq] #1 7¢ &< 15T T

o9l & I AT |

29. o HIZ YHIT I H0r goq gieom ¥ fored wiemw O geRor It g, 9 98
Ao e ¥ gL 4 S & | S MU I H glg A &, A Al Rt
e | 3R AfYe gedt St 8 | 9o e o fopeft fomiy ofrvas whior <6
fau safda formr gHl weami & FaUgse i S-Sl TRl wdt B | 39
3T =R =Rl |fdrferd Areadt & I (S18) o T shifaer shivr ad 7 |

(i)  Shifdeh ShIV W I T aTcA] fortor o T qUadd RIT HTAF BT 8 ¢ 1

A 0° B  <90°
(C) >090° (D) 90°

(i) < (n:%) H T HA HIE 600 nm TG hl T R0 Fe1-arg
JTAIYES T 3hITieh IV H HH IV T ATIA Hid! & | qAfqd R &

Telg aUIeeA g : 1
(A) 400 nm (B) 450 nm
(C) 600nm (D) 800 nm

(i) (%) M@ H q AeF\ A AR B & = IS AB hl ST T
2 | o9 HieIm A H, 31gfad fertor PQ &fast & 30° k1 hivr 4T«
g | JI9afdd fRToT TIYSS o HHIRRK 2 | HIEgW A o duE

AT B <hT 90Tk @ : 1
B
A - Q| > B
30 A
P
NE) V5
(A) Y (B) >
4 2
C —_— D il
(@) 73 (D) 73
AT
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SECTION D
Case Study Based Questions

Questions number 29 and 30 are case study based questions. Read the following
paragraphs and answer the questions that follow.

29. When a ray of light propagates from a denser medium to a rarer medium,
it bends away from the normal. When the incident angle is increased, the
refracted ray deviates more from the normal. For a particular angle of
incidence in the denser medium, the refracted ray just grazes the
interface of the two surfaces. This angle of incidence is called the critical
angle for the pair of media involved.

(1) For a ray incident at the critical angle, the angle of reflection is : 1
A 0° (B) <90°
(C) >90° (D) 90°

(i1)) A ray of light of wavelength 600 nm is incident in water (n:§] on

the water-air interface at an angle less than the critical angle. The

wavelength associated with the refracted ray is : 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm

(iii) (a)  The interface AB between the two media A and B is shown
in the figure. In the denser medium A, the incident ray PQ
makes an angle of 30° with the horizontal. The refracted ray
is parallel to the interface. The refractive index of medium B

w.r.t. medium A is: 1
B
A . Q| > B
30 A
P
J3 J5
A — B Ne
(A) 2 (B) 2
4 2
(C) — D —
J3 J3
OR
12-55/2/3 17 P.T.O.
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(@) @ AreAd A R B forsll dwaw €mT gRT gufeRd @ | A 3R B
ISR § YehT3l <hl AT A 2 x 108 ms~1 31 2:5 x 108 ms™!
2 | HISIH A 9 HIEIH B H THT A dTedl TR b TR o T

Shifdeh hITT @ : 1
(A) sin™! % (B) sin™! %

-1 3 in-1 2
(C) sin - (D) sin =

(iv) oM@ # Torell PR 5w @ o et foreft wepmer <1 fohtor =1 e

AT T 2 | 39 YN"eAT § hIvl 0 hT A 2 : 1
/900\
o2, X
7\\ n \
N

(A) sin~! yn2-1 B) sinl@m2-1)
(C) sin~—1 1 (D) sin~! 21

n?-1 (n“-=1)

30. o« forfl O & <filactl =1 forelt R wfaQier & =retes @ gAiford fopam Siam 2,
uftay & forga o yanfa St 8 | O 1 fora-stveed ot g % gy # =na
i wifd $ gfliy Tmar 8 | fIga-sTeed g’ @ie U 36 Ifale ol A &l
AR TRY (r) F8d & | I8 Td Tored-Tq9ey hl Yepld, foRa-saeey 1
SISl % g9 §U &FhA qUT a9 W iR war B | i gfaly % HRo
e g AT ST T HS UFT ST o €Y H 75 § A 2 |

e A § RIS G TG ot 1 B R, A 3Hb Q) TGSl & o fave
&l T 1 f9.91. 9 (emf) () F&d 2 | IS ¥ GW od GO9I Q SAFLIST b o1
favaT=a = 2fife fawarat (V) #gd § |
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(b) Two media A and B are separated by a plane boundary. The
speed of light in medium A and B is 2 x 108 ms~! and
2-5 x 108 ms™! respectively. The critical angle for a ray of
light going from medium A to medium B is : 1

(A) sin ! = (B) sin™!

(C) sin™! g (D) sin™!
(iv) The figure shows the path of a light ray through a triangular prism.

In this phenomenon, the angle 6 is given by : 1

Ul o

OO

9
A
02, N
\\ n
1 w/nz—l
1 1

(A)  sin~ (B) sin~1(n2-1)

(C) sin™

(D) sin‘l{ 21 }
n?-1 (n®-1)

30. When the terminals of a cell are connected to a conductor of resistance R,
an electric current flows through the circuit. The electrolyte of the cell
also offers some resistance in the path of the current, like the conductor.
This resistance offered by the electrolyte is called internal resistance of
the cell (r). It depends upon the nature of the electrolyte, the area of the
electrodes immersed in the electrolyte and the temperature. Due to
internal resistance, a part of the energy supplied by the cell is wasted in
the form of heat.

When no current is drawn from the cell, the potential difference between
the two electrodes in known as emf of the cell (¢). With a current drawn
from the cell, the potential difference between the two electrodes is
termed as terminal potential difference (V).

12-55/2/3 19 P.T.O.
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(i)  HEEFT B T : 1
(A) A i PG hid 9T o U9y H fhEt 9d o 21 il
&g fawar=r® (V), 8 @ .91, 9 (emf) (¢) & Tcd T 3T 8 |
(B) faeqa-o1qeed &1 A9 et W A I A=k Iy T2 STl 8 |
(C) TR A T9I V=g—Irqar g |
(D) T o a AT o s fIva=a (V) 3R 398 Jaiisd &m (1) &
s UT% T @1 Bl & fSEeh! Jaurdt kolcHs gt @ |

i) 20V 3R 60 VTaarn 9 (emhH a4 & A, eh mafiss gfaqy
HAM: 01 Q 3R 04 Q §, IR § TAMIA & | 39 TIANH I oo

o s (em®) @TIT : 1
(A 20V B) 28V
C) 60V (D) 80V

(i) ToorH H go BU soiagls fagd-sToeed | STanl I SEH-YEH X 3 |
I Hod foEd-suued % AN gATcHe Soidele Wl fawd
V., (V4 > 0) 997 SOMcHh SIS bl fava — (Vo) (V_ > 0) & J1aT & |

S8 ¥ his 9T &l A A @ Bl |, ad 1
(A) e=V,.+V_>0 B) e=V,-V_>0
(C) e=V,+V_<0 D) e£=Vo.+V_=0

iv) (%) 2V faan sa (emf) 3R 0-1 Q A= Iy & U= oy
Tl ! YT9d | HAIT TohaT THT 8 | 39 TASH i T 9:98 Q
e Ifciees 8 ifoa fopam T 8 | afeierss @ gaiied 9w 2 ¢ 1
(A) 005A (B) O01A
(C) 015A (D) 02A
HAAT

(@) ol gfuy o foret a1 & I W a6 Ve | 2 A faga am

o W IE favarr 4 VE I 8 | T T AN Iy B 1
(A) 10Q B) 15Q
(C) 20Q D) 25Q
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(1) Choose the incorrect statement : 1

(A)  The potential difference (V) between the two terminals of a cell

in a closed circuit is always less than its emf (g), during
discharge of the cell.

(B) The internal resistance of a cell decreases with the decrease in
temperature of the electrolyte.

(C)  When current is drawn from the cell then V = ¢ — Ir.

(D) The graph between potential difference between the two
terminals of the cell (V) and the current (I) through it is a
straight line with a negative slope.

(ii))  Two cells of emfs 2:0 V and 6-0 V and internal resistances 0-1 Q and
0-4 Q respectively, are connected in parallel. The equivalent emf of the

combination will be : 1
A 20V B 28V
C) 60V (D) 80V

(iii) Dipped in the solution, the electrode exchanges charges with the
electrolyte. The positive electrode develops a potential V_ (V. > 0),
and the negative electrode develops a potential — (V_) (V_=> 0), relative
to the electrolyte adjacent to it. When no current is drawn from the

cell then : 1
(A) e€=V,+V_>0 B) e=V,-V_>0
(C) e=V,+V_<0 D) e=Vo+V_=0

iv) (a) Five identical cells, each of emf 2 V and internal resistance
0-1 Q are connected in parallel. This combination in turn is
connected to an external resistor of 9-98 Q. The current

flowing through the resistor is : 1
(A) 005A (B) O01A
(C) O015A (D) 02A

OR

(b)  Potential difference across a cell in the open circuit is 6 V. It
becomes 4 V when a current of 2 A is drawn from it. The

internal resistance of the cell is : 1
(A) 10Q B 15Q
) 20Q (D) 25Q

12-55/2/3 21 P.T.O.
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31. (%) () I TGRS & AfdRr Ged IR Tha ot o o faade
U o o9 HIE Q3T AT |

Gi) Tefer safaetor Sed = gertor | disgar faawor ums Hifew |

(iii) TUICEH A % UhdU(id JehTl ohl IYFANT i W I o fgler s |
UG % 8 fog T g A 8, 981 Yo i dfiedl K 2 @ |
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SECTION E

31. (a) () Give any two differences between the interference pattern
obtained in Young’s double-slit experiment and a diffraction

pattern due to a single slit.

(ii) Draw an intensity distribution graph in case of a double-slit

interference pattern.

(iii) In Young’s double-slit experiment using monochromatic
light of wavelength A, the intensity of light at a point on the
screen, where path difference is A, is K units. Find the
intensity of light at a point on the screen where the path

difference is % ) 5
OR

(b) (1) Draw a labelled ray diagram of a compound microscope
showing image formation at least distance of distinct vision.

Derive an expression for its magnifying power.

(i1) A telescope consists of two lenses of focal length 100 cm and
5 cm. Find the magnifying power when the final image is

formed at infinity. 5

32. (a) (@) Obtain an expression for the electric potential due to a small
dipole of dipole moment ﬁ), at a point F4 from its centre, for

much larger distances compared to the size of the dipole.

(ii)  Three point charges q, 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. 5

OR

12-55/2/3 23 P.T.O.
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(b) (@) State Gauss’s Law in electrostatics. Apply this to obtain the
—
electric field E at a point near a uniformly charged infinite

plane sheet.

(ii)) Two long straight wires 1 and 2 are kept as shown in the
figure. The linear charge density of the two wires are

%

A1 = 10 pC/m and A9 = — 20 pC/m. Find the net force F

experienced by an electron held at point P. 5
10 cm T

30 cm
>1
—=i 2 Ao
33. (a) () A particle of mass m and charge q is moving with a velocity

— -

v in a magnetic field B as shown in the figure. Show that it
follows a helical path. Hence, obtain its frequency of
revolution.

y}\
%
\4
%
P B
> x
Z
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(i) el BTSgISM T H s s 2 A Bisan 1 foreft wvemm §
8 x 1014 uferaur ufd Vehve § A X @ 8 | 39 soiagH 6
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HAAAT

@) () fordt Aeadicr B gm gurfaar fh8 wed € ? Twise f fodh
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(ii)) In a hydrogen atom, the electron moves in an orbit of radius
2 A making 8x10'4 revolutions per second. Find the magnetic

moment associated with the orbital motion of the electron. 5
OR

(b) (@) What is current sensitivity of a galvanometer ? Show how the
current sensitivity of a galvanometer may be increased.
“Increasing the current sensitivity of a galvanometer may not

necessarily increase its voltage sensitivity.” Explain.

(i1)) A moving coil galvanometer has a resistance 15 Q and takes
20 mA to produce full scale deflection. How can this

galvanometer be converted into a voltmeter of range 0 to
100V ? 5
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