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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

11-55/1/1 3 P.T.O.
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(A  1072J (B) 1073J
(C) 05x107°J D) 50x1072J
3. @ ¥ T ¢ 9Oy W o= i | 389 fomg A 3R B o = fawar=w 2 -
12V g
4||—’\/\N\/‘—
A 050 | B
—||—’\/\/\/\/‘—
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(A) 6V (B) 8V (C) 9V (D) 12V

4. <5 9, e g/ 1 gfunad JaTed & @ 8, x — y ad H, z-31& o STew
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(A)  x-318 oh T T A hl (B) y-3& % Afw 7 A h
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@A)  ©0-8mN)i B) - (08 mN)i

©) (80 mN)i D) - (80 mN)i
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SECTION A
1. A thin plastic rod is bent into a circular ring of radius R. It is uniformly
charged with charge density A. The magnitude of the electric field at its
centre is :
A A A
A B Z C D
= 26 R (B) Zero © R D) R
0
2. Ten capacitors, each of capacitance 1 pF, are connected in parallel to a

source of 100 V. The total energy stored in the system is equal to :

A 1072J (B) 1073J
(C) 05x107°J (D) 50x1072J
3. Consider the circuit shown in the figure. The potential difference between

points A and B is :

12V 10
———MMA—
A 0-5Q B
MM
6V
A 6V B 8V (C) 9V (D) 12V
4. A loop carrying a current I clockwise is placed in x —y plane, in a uniform

magnetic field directed along z-axis. The tendency of the loop will be to :

(A) move along x-axis (B) move along y-axis
(C)  shrink (D) expand
5. A 10 cm long wire lies along y-axis. It carries a current of 1.0 A in

—> A A
positive y-direction. A magnetic field B = (6 mT)j — (8 mT)k exists in

the region. The force on the wire is :

@A) 08mN)i B) - (08mN)i
(©) (80 mN)i D) — (80 mN)i
11-55/1/1 5 P.T.O.
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6. Uiy G Q & foret Aeadiet 1 0 8 I A ufteR & Ufiex o ufafda feeam mon
2 | 3fG 39 TiceHHIel § JaTfed 9 [ A 61 0-1% ®, df UFted &l Ik 2

G G G G

@Q (B) MQ (C) MQ (D) Too1

7.  AGMN o % TRHl ac Gd ¥ FAINSG GTiar C % fpsll arfE & gfdamd X7 |
Ffc G <l 97T ol &1 TAT 3R Fid i G I A1 L feam s, a

(A)

yferama g et
X 2 3
(A) 5 (B) 6X (o) gX (D) EX

[aNElaN

8. @R & I IL I IV H foga-aa Fr=feifaa &9 4 aftfa €
g1 : E, =E;sin (kz-ot)
8911 : E,=E,
A1 : E, = Egsin kz
FAIV : E, =Egcos kz
fore &= o foeemus am gnft 2
A 1 B) IV (C) I (D) III

9.  IAagH HI IT TeHHU, Eh R BISGISH WA o Tagd H IR A0 Y gadl
TeFH! @1 I Bl &, T B g
(A) ne=27¥n;=3 (B) ng=3dATn;=4
(C) ne=27UTn;=4 (D) ng=24dAn; =

10. Ge 1 AIGT As % 919 ToRIT o1 8 | 8 IR :
(A)  Ge % STcTh oh! FLAHT fohd &1 S 3 |
(B) e goagHl sl HEal # Jig Bl 2 |
(C) Tl i TE ¥ gig Bt 7 |
(D) =T SASHT hl T | BT BT 7 |

11. T o1, A 3R B fSeh Wil i Shell A 3-3 eV 3T 11:3 eV 8, Huar foret
dgrfcash I53 (FRI-BeH 2:3 eV) &l TG A & | I3 A o HRU Icanid
STl Sl Tl ATt 1 4ol B o R0 Icdfoid SoiaeiHl ol Afehdd =Ta

T I 8
A 3 ®) 9 (©) % o
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6. A galvanometer of resistance G Q is converted into an ammeter of range
0 to I A. If the current through the galvanometer is 0-1% of I A, the
resistance of the ammeter is :

@a %o ® - ao © o @ - Yo
999 1000 1001 1001

7. The reactance of a capacitor of capacitance C connected to an ac source of
frequency o is X’. If the capacitance of the capacitor is doubled and the

frequency of the source is tripled, the reactance will become :
X 2 3

(A) 3 (B) 6X (®) §X (D) EX

8. In the four regions, I, II, III and IV, the electric fields are described as :
RegionI : E; =E(sin (kz — ot)
RegionII : E; =K,
Region III : E,; = E( sin kz
Region IV : E; = E cos kz
The displacement current will exist in the region :
A 1 (B) IV C) 1I (D) III

9. The transition of electron that gives rise to the formation of the second
spectral line of the Balmer series in the spectrum of hydrogen atom
corresponds to :

(A) n;=2 and n;=3 (B) ng=3 and n;=4
(C) ng=2 and n;=4 (D) ng=2 and n; =

10. Ge is doped with As. Due to doping,
(A)  the structure of Ge lattice is distorted.
(B)  the number of conduction electrons increases.
(C)  the number of holes increases.
(D)  the number of conduction electrons decreases.

11. Two beams, A and B whose photon energies are 3-3 eV and 11:3 eV
respectively, illuminate a metallic surface (work function 2-3 eV)
successively. The ratio of maximum speed of electrons emitted due to
beam A to that due to beam B is :

1

A 3 B 9 (®) (D)

1
9
11-55/1/1 7 P.T.O.
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2 | 3HR1 I8 I 2 foh 3ot /39h 9aH 2

(A)  HaT (B) IV Ham
(C) = (D) Sl

97 &7 13 @ 16 37997 (A) 3K HRIT (R) IHR & J97 8 | 31 %97 30 70 § —
IS4 g &1 SYHIT (A) 97 TR F1 FRU (R) GRT 37/ 19971 71 8 | §81 IR 419
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&l AT FgT Rl 7 |

(C) AR (A) F&l B, Tq H1 (R) Td & |
(D) AHIT (A) Terd 8 ad1 SRl (R) ot Tora g |
13. 37T (A): THE-fagd UWE H, IENd BlRl-SoagHl i A Hel H
T SehTeT ohl <fieral H ghg o6 |1 gig Bt 2 |
FROUT(R):  TehII-ToEld G ATafdd JehreT shi aquiiqed W e ot 7 |
14. 3% (A): I G FUSAA hHl TH-GH o SR AU J@T 3, Al Ieh o=
AT Wehed Ifeehad BT 8 |
HRU(R): 9 3 FUedl Th-ge W faudl Bt 2, a9 3T st woas
Hagar 3firhad gt 2 |
15. 3797 (A): Toet ot @ ooft § SV iR Wadagaes Moo @ @
AT IR TG 8 g &ed 3 |
HRO(R):  Taulia feemedi # wenfed omremgl df dR Ush-gal ol Widehidd
Hd 3 |
16. 3YHYT (A) : THAA U IR I <4l feret off ufifeafa o ansafas wfdfars
T8l o971 Hehd & |
HR (R) : g AHE Yfdfard aredfass Afdfarg s9H & fow farg &
ifd T & o Fehdl B |
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12. The waves associated with a moving electron and a moving proton have
the same wavelength A. It implies that they have the same :

(A) momentum (B) angular momentum

(C)  speed (D) energy

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) : In photoelectric effect, the kinetic energy of the emitted

photoelectrons increases with increase in the intensity of
the incident light.

Reason (R):  Photoelectric current depends on the wavelength of the
incident light.
14. Assertion (A) : The mutual inductance between two coils is maximum
when the coils are wound on each other.
Reason (R): The flux linkage between two coils is maximum when
they are wound on each other.
15. Assertion (A) : Two long parallel wires, freely suspended and connected
in series to a battery, move apart.
Reason (R): 'Two wires carrying current in opposite directions repel
each other.
16. Assertion (A) : Plane and convex mirrors cannot produce real images

under any circumstance.

Reason (R): A virtual image cannot serve as an object to produce a
real image.

11-55/1/1 9 P.T.O.
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17. 9% A9 914 hitoe | R forell feat & o9 ar &1 afalg 39 20°C W dfalg
1 g T B | 20°C i Fed a o e it 20°C W e w1 ghdig
T A9 O = 4-0 x 1073 KL i | 2

18. (%) MMM 5:0 x 101* Hz %1 Tohavll Yeb11 9 ¥ 9acHIH 1-5 dTel ATEH
T T A B | QFI Wl % UYSS W (i) WElad SR, qel
(ii) Tuafda TepTr sl aTeed FTd hifTT | 2

HAAAT

(@) 16 cm BIHE gl I HIs FHAATA 8 HYIdIH 1-4 % TG 1 &1
2 | o % afsha I8 1 B wftesfera Hifv | 2

19. I3 o 40 cm Tehal AT o Tl 31@aa UUT o FAH 30 cm g W @ 2 |
(i) 94 gfafera <61 feafa qun (i) gfafers &1 3maga s i | 2

20. TS Sl E % Tohell =24 (G590 m) T T9E Fo1l o (el BleH W =R
T | A ST =g w1 g Siell TeEd A, 9T Bl i qUICE A, & |

;i—na?m@ixﬂch T hIfY | 2
p

21. Yid GaAs o U dicedt & H1Y YN & fo=wor &l ewia 91 % ARREd
ST | 35 UTH W 98 & 3ifhd shife &l . 2

(%) wfaQy ko B, aA

(@) W % | o 9o gar g |
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SECTION B

17. Find the temperature at which the resistance of a wire made of
silver will be twice its resistance at 20°C. Take 20°C as the

reference temperature and temperature coefficient of resistance of silver

at 20°C = 40 x 102 K1, 2

18. (a) Monochromatic light of frequency 5-:0 x 10'* Hz passes from air
into a medium of refractive index 1-5. Find the wavelength of the
light (i) reflected, and (ii) refracted at the interface of the two

media. 2

OR

(b) A plano-convex lens of focal length 16 cm is made of a material of
refractive index 1.-4. Calculate the radius of the curved surface of

the lens. 2

19. An object is placed 30 cm in front of a concave mirror of radius of
curvature 40 cm. Find the (i) position of the image formed and

(i1) magnification of the image. 2

20. Consider a neutron (mass m) of kinetic energy E and a photon of the

same energy. Let A and A be the de Broglie wavelength of neutron and

the wavelength of photon respectively. Obtain an expression for Ay . 2

p

21. Plot a graph showing the variation of current with voltage for the

material GaAs. On the graph, mark the region where : 2
(a) resistance is negative, and

(b)  Ohm’s law is obeyed.
11-55/1/1 11 P.T.O.

4‘ www.careers360.com } 13




CAREERS 360 s

Qus 1

22.  0-1 m YT 1 HI$ T IRG ¥ gAY FAR 39 Yo # g B =i forgga-am
E =500xi foremM 2 | 7/t x et & @em E,NC-1% g | uftehlcerd SifST : 3
(%) 9 F A FTAT FoTed, ql
(@) =9 % ofiqw AE |
y

v

0'1lm

23. (%) ‘gm wFca’ i aRaiiva Hife | = I8 Afew 7 afgw ? et u1g *

QLN o - :
ATt H his [Igd-& E §A1C @1 70 g | Ii¢ 9 ITeteh o Jfd Thih
AT H Al (GUHM m, AN — e) hl @A n 7 aUl

mﬁaﬁWT%,a‘f%W%ww?=aE%ﬂﬁ

2
oc=£%]r%l 3
T
(@) weweH Ag 68 H&d § ? RIeH dg & Hqad o [olU Egdeh I
T sHIfT | 3

24. 13384 x 10714 J st St 1 I3 Wi, 9 foun & 3rfew ik 2:0 mT 6
forel ThEH Trhi & B H, I H g1 skl IR &fdsia: TiaaH Bid Y
TS AT & | IehfeAd shifTT : 3
(%) e & =91
(@) e o 3cad ol 1 G
(M) WM % T U 6 B

[efa & T (q/m) = 10 x 108 C/kg wifvu]

11-55/1/1 12
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SECTION C

22. A cube of side 0-1 m is placed, as shown in the figure, in a region where
- A
electric field E =500 xi exists. Here x is in meters and E in NC-1,

Calculate : 3
(a)  the flux passing through the cube, and
(b)  the charge within the cube.

¥

W b4

23. (a) Define ‘current density’. Is it a scalar or a vector ? An electric field
%
E is maintained in a metallic conductor. If n be the number of

electrons (mass m, charge —e) per unit volume in the conductor

- —
and 7 its relaxation time, show that the current density j = o E,
2
where o = (ﬁJ T. 3
m
OR

(b) What is a Wheatstone bridge ? Obtain the necessary conditions
under which the Wheatstone bridge is balanced. 3

24. A proton with Kkinetic energy 1-3384 x 10714 g moving horizontally from
north to south, enters a uniform magnetic field B of 2:0 mT directed
eastward. Calculate : 3
(a)  the speed of the proton
(b)  the magnitude of acceleration of the proton
(c) the radius of the path traced by the proton
[Take (q/m) for proton = 1-0 x 108 C/kgl

11-55/1/1 13 P.T.O.
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25. s Yeh, s YA 3R His UfaUeass foreh acﬂﬁﬁv:Vmsinmtl}laﬂﬁﬁ
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27. TEBIE % WA Higd i HiE fafgy | a7 3 3% fhe yer g fman 2 w7
qEse o IR oy < fafi wensii % = 6 gt Tom 72 @t € | 3

28. (%) il & fopegl < un ot forfaw |
(@) ¥ 1 E T o Hcd © SEd (U FAl BidT @ ?
() =g Tt fop Tuft fyent o fotu TiYhiT ge o1 oce 9 a1 8 | 3

Qs Y

TvT G&IT 29 TIT 30 FY IETTH-JTEIRT F97 8 | [Heferaa sig=ael &1 95 #X 719 15T
T g9l & I T |

29. I3 WE g TSI § TR ®IE INGT "red BT @ [EeRT U 31e@T gHl IS8
A BId & | Tt < 1 Biepd gl 38eh QT Jeal shi Ishal BATatl 3R oE
& gt &, 39 ugrd & ge ea dw fow 3, sedares g fFgifa i St
2 | et ofm A emar sl wiwd gft 1 Iorw B 2 | Al wE dE A
Trgeh § @1 9T @, df HASH i &HAT 39 |l ohl STTHI-3TTH gHarsti s
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25. An inductor, a capacitor and a resistor are connected in series with an
ac source v =vp sin ot. Derive an expression for the average power
dissipated in the circuit. Also obtain the expression for the resonant

frequency of the circuit. 3

26. (a) “The wavelength of the electromagnetic wave is often correlated
with the characteristic size of the system that radiates.” Give two
examples to justify this statement.

(b) @) Long distance radio broadcasts use short-wave bands. Why ?

(i1)  Optical and radio telescopes are built on the ground, but

X-ray astronomy is possible only from satellites orbiting the
Earth. Why ? 3

27. Write the drawbacks of Rutherford’s atomic model. How did Bohr remove

them ? Show that different orbits in Bohr’s atom are not equally spaced. 3

28. (a) State any two properties of a nucleus.
(b)  Why is the density of a nucleus much more than that of an atom ?

(c) Show that the density of the nuclear matter is the same for all
nuclei. 3

SECTION D

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

29. A lens is a transparent medium bounded by two surfaces, with one or
both surfaces being spherical. The focal length of a lens is determined by
the radii of curvature of its two surfaces and the refractive index of its
medium with respect to that of the surrounding medium. The power of a
lens is reciprocal of its focal length. If a number of lenses are kept in
contact, the power of the combination is the algebraic sum of the powers

of the individual lenses.

11-55/1/1 15 P.T.O.
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(i)  Torelt ST o 99 IV o9 o CIFIl Helehl hl dshdl FS9T R 9 2

qAT i< HI YdTh n & | 39 4G 6l AT B 1
2(n-1) 2n-1)

(A) R (B) R
(n-1) (2n-1)

©) 5R (D) SR

(i) &WdT P Tl 3vaaa oi|, {8 HT Botehl shl ashdl Brsam 90 2,

I 3IGh T&T 31 o Tl THH FT | H1el 71 8 | &8 o Teh UM

1 g gt 1
4) 2P B P (C) 4P ® -

(i) 39YTH W h I WTT I NG H T FTERX ThH-GEL o TFh H W@
TR | 39 GRS T SHaT B 1

\
)\

P p
(A) 2 (B) P (C) 2P (D) 1

iv) (&) &war P& fordt 3wl o, [roes gFi waten! ol ashar frea
UM g, I 3Uh J&T AL o I ¢ 9NN § HIEH gl Wl
HI IRG T Y JTER AR 531 1 2 | 38 TS 61 &

_Eﬁjﬁ . 1
A X (B) P
(C) 2P (D) g
ST
(@) 60 cm 3 20 cm BT GU % 3l ITA €l Hl Th-gE & TFFh
o T @ T g | 39 AN Sl T B 1
(A) 66D (B) 15D
1 1
©) ED (D) %D
11-55/1/1 16
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(1) A double-convex lens, with each face having same radius of

curvature R, is made of glass of refractive index n. Its power is : 1
2(n-1) (2n-1)

A — B

(A) R (B) R

(n—-1) (D) (2n-1)

2R 2R

()

(i1)) A double-convex lens of power P, with each face having same
radius of curvature, is cut into two equal parts perpendicular to its
principal axis. The power of one part of the lens will be : 1

@A) 2P B) P  (C) 4P o L

(i1i)) The above two parts are kept in contact with each other as shown
in the figure. The power of the combination will be : 1

\
Ji

(A) 3 (B) P (C) 2P (D)

| g

(iv) (a) A double-convex lens of power P, with each face having same
radius of curvature, is cut along its principal axis. The two
parts are arranged as shown in the figure. The power of the

combination will be : 1
(A) Zero B P
(C) 2P (D) g

OR

(b)  Two convex lenses of focal lengths 60 cm and 20 cm are held
coaxially in contact with each other. The power of the

combination is : 1
(A) 66D (B) 15D
1 1
C —D D) —D
C) 15 (D) 30
11-55/1/1 17 P.T.O.
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30. GfYy srle fovespit & 9 A

ac dieedl i feseswrl (de) dieedt d ufafda s 6t gfspan &1 feseswon wad 2
3R 39 UfEdd & e S arelt Ifte i fosewit wEd & | et p-n @iy
SRS & ANTEIh 8 I8 T 8id1 2 6 & p-n @Y s smfehes amfya
BT &, dl 3Gk Yfaier f giar @ a2 o9 ugeifefses siyd gid1 8, al 39
faer 31 a1 | 39h1 Y I8 B T p-n G SRS el ufeh sE9
B W E ITeF AT 8 | p-n A SIS 1 IGO0 et b 9 H 36
39T % foTT 38 IURh I 2 |

39 YR, JF Tohdll ac dieedr ol fhell p-n A & TR W T fohan T &,
T IE haoT 3va1 JcaTad! 3TE-=shi T =T hidl & 99 I8 FAU(Ch =g Biat
2 | o8 fesehrl S foreft ac Sicedr & 3rel-<ish o1 feseshtor st B, 3§ 3nefau
feseshIt hed & 3T S Q1 378 -Tshi o TESeshtur il &, 34 qui-aul feseenid

*Ed & |
() Tre qui-aar fosehilt W STgug® forslt Joomad! ateedn sl & WIed
\Y
mfgél?ﬁﬁqﬁwﬁhaﬁmaﬂaﬁm@u@m%: 1
@ (B) Yo
V2 2
2V, \Y
C 2Y0 D) 9
(®)) 7 (D) 5l3
(i) TR qui-aa foseahil © Tsh SRS | 9T Saed 8l & ¢ 1

(A)  Traw fomat = gof =56 & foie
B) Traw fore & 3= & foruw
(C) Trow fame & sl @ %0 & foiw
D) T foraa & shad gTHS 3= & fog
(iii)  Torefl qui-aa fosehrl 1
A) ot fafeea gae W Q41 e swfefyes sty ga 2 |
B) TorEl ffvaa o | S sEe yvafefyes smfdd g 2 |

(C) Torell Tfzad w9 W Tk USRS SEHd T GO0 GR=IGR
TR g1 & |

(D) YW A4k H THI AUfeiyer sfda a8 aur fegdw sd=s o
yyafelyr styd 8id 8 |
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30. Junction Diode as a Rectifier :

The process of conversion of an ac voltage into a dc voltage is called
rectification and the device which performs this conversion is called a
rectifier. The characteristics of a p-n junction diode reveal that when a
p-n junction diode is forward biased, it offers a low resistance and when it
is reverse biased, it offers a high resistance. Hence, a p-n junction diode
conducts only when it is forward biased. This property of a p-n junction
diode makes it suitable for its use as a rectifier.

Thus, when an ac voltage is applied across a p-n junction, it conducts
only during those alternate half cycles for which it is forward biased. A
rectifier which rectifies only half cycle of an ac voltage is called a
half-wave rectifier and one that rectifies both the half cycles is known as
a full-wave rectifier.

(1) The root mean square value of an alternating voltage applied to a
\Y
full-wave rectifier is Tg Then the root mean square value of the
rectified output voltage is : 1
\ A
@ 2 B L
J2 J2
2V, Vo
© =2 D) —=
J2 242
(i1)  In a full-wave rectifier, the current in each of the diodes flows for : 1

(A)  Complete cycle of the input signal

(B)  Half cycle of the input signal

(C)  Less than half cycle of the input signal

(D)  Only for the positive half cycle of the input signal

(1i1) In a full-wave rectifier : 1
(A) Both diodes are forward biased at the same time.
(B) Both diodes are reverse biased at the same time.

(C)  One i1s forward biased and the other is reverse biased at the
same time.

(D) Both are forward biased in the first half of the cycle and
reverse biased in the second half of the cycle.

11-55/1/1 19 P.T.O.
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(v) (%) Topsll F1E-q0 fgehil W 50 Hz 3T 6l i T aleed]

3T 1 75 & | A1 T7a <l IfHept e : 1
(A) 100 Hz (B) 50 Hz
(C) 25Hz (D) 150 Hz
T
(@) oM@ # TN IR His e bt p-n G SR W 3ITw

foram o 3 | afalig Ry, o Rl W Tt &t ug=m Rl 1

+5V o—> o

N B Ky,

5 o o

] ﬂ
(A)
(B) -10 VU

(C) —5VU
+5Vﬂ
(D)

11-55/1/1 20
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(iv) (a) An alternating voltage of frequency of 50 Hz is applied to a
half-wave rectifier. Then the ripple frequency of the output

will be : I
(A) 100 Hz (B) 50 Hz
(C) 25Hz (D) 150 Hz
OR
(b) A signal, as shown in the figure, is applied to a p-n junction
diode. Identify the output across resistance Ry : 1
+5V o—I> o
S R Ry
_5V © °

) ﬂ
(A)
B) -10 VU

(®) —5VU
+5Vﬂ
(D)

11-55/1/1 21 P.T.O.
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Qs &

31. (&) () Tt s e foga-a= E & frd faga fgga p H
feafasr oot & iU 8 =9 goaa fifve | 39 fgga i
feurfas St ove (1) 3AfeRaw, 3R (2) Fay it 8 2

(i) I3 foegd fgya fomg 3Test — 1:0 pC 3R + 1:0 pC I x —y aA H
SHAST: (0, 0) 3T (3 mm, 4 mm) W Tq &, 9 et a1 3 | =9

vew # forelt forgga-a E:(IO?SV)?H%WW% | fega
T T TN ¢ T BT | 5

AAAT

(@) @ 2a 3l % gUHd AN — q AR q = § &4, i faga Gya
(e 9yt § = pi) x-90  argfem w3 1 w-fg W
TEd g fEud @ | 98 Suiise fh sw fgya o wnw feel foreg

—) N
x,(x>>a) W v, L, P-1s,
4n80 <2

(i) A BSAT 1 em 3R 3 em * & f9g® "clllrcachTﬁ?ﬁSlﬁaTS2
& 3 YRR PG frm mr § TR 3% 9w gacd @uM

(2 10_9)C/m2 31w 2N e B g @ s gl

— X
T

W @R fohell qac dR @ |Aford fomam e 8 | el S WA
AT aRehferd Iy | 5

32. (%) () TRl acE@ v =v,, sin ot & R IfRigs R e quia i
goft & waifora fopam e B | ufwy & gfqeman & foe sIeme

Icqd hHIfT |
(i) HIs ek frHl gfgy 4 =i & ®9 H & HE KA 2 ? 396
forT o i |
11-55/1/1 22

—‘ www.careers360.com } 24



CAREERS 360 s

SECTION E

31. (a) (@) Derive an expression for potential energy of an electric

%
dipole E) in an external uniform electric field E . When is

the potential energy of the dipole (1) maximum, and

(2) minimum ?

(i1)  An electric dipole consists of point charges — 1:0 pC and
+ 1-0 pC located at (0, 0) and (3 mm, 4 mm) respectively in

: =2 1000 V )\~ . .

x — y plane. An electric field E = 1 is switched on

m

%
in the region. Find the torque 1t acting on the dipole. 5
OR

A

b)) @) An electric dipole (dipole moment ﬁ) = p1i), consisting of
charges — q and q, separated by distance 2a, is placed along
the x-axis, with its centre at the origin. Show that the

potential V, due to this dipole, at a point x, (x >> a) is equal

—> A
to 1 . p-1
47580 <2

(i1)  Two isolated metallic spheres S; and S, of radii 1 cm and

3 cm respectively are charged such that both have the same

charge density (g X 10_9) C/m?. They are placed far away
T

from each other and connected by a thin wire. Calculate the
new charge on sphere S;. 5

32. (a) (@) A resistor and a capacitor are connected in series to an ac
source v = v sin wt. Derive an expression for the impedance

of the circuit.

(i1) When does an inductor act as a conductor in a circuit ? Give
reason for it.

11-55/1/1 23 P.T.O.
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Giii) Tore fogga oma &1 SAfYehedaT 110 V de 3R 11 A fag@ g w
TETe o foTe 1 18 7 | 9f¢ 39 T &1 220 V, 50 Hz % ac i
o ouft § fereft pueeht o Ty yafera foham A B, a1 HuSelt
Tehed TA hIT | 5

AAAT

o

(@) 1) Tt =Rl TrE®wE &1 TMithd IR@ EiEdt 306 HRIBH
fagra =1 avia Hifse | et arafas B ¥ 89 a9 e
318 o fohegl i SRon & =R i |

(i) i3 IR TEHIR fohdt e dieear &t 3= dicear § uiEfdd
AT & | T IE Holl LTV 9 1 Iocted HLdl g ? AT

I |

(iii)  Torelt Il grawiae s Tt iR fgdtoes pusfort o w4 6t
GEIT AR 200 3R 3000 & | WAfHeh HuSelt I ¢ M5 FEw
ieedl 90 V@ | Jiteh{etd i :

(1) fgdae poeet o & w fofaq areear

(2) g fgdfioes puscht 4 9/ 2:0 A B, @ wufies Fusel |
IRy 5

33. (%) () i3 T oo ot Bremerr fisw @ ordt & | 31T9aH i %
1y foae 11 forg YehR fo=mor star 8 2 UT% g1 9Nst | 3Ad:
=Iad for=re whiv aRTa i |

(i)  <hls Jomrel ot fism i A & forelt firsm & s 319ades woeh
T HeTrEEq AT Hieh v § W faafaa gt & | firg Shifve
5 frem % werel 1 sTadE no SR A+ 5

sin A
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(iii)) An electric lamp is designed to operate at 110 V dc and
11 A current. If the lamp is operated on 220V, 50 Hz
ac source with a coil in series, then find the inductance of

the coil. 5

OR

(b) 1) Draw a labelled diagram of a step-up transformer and
describe its working principle. Explain any three causes for

energy losses in a real transformer.

(i1)) A step-up transformer converts a low voltage into high
voltage. Does it violate the principle of conservation of

energy ? Explain.

(iii) A step-up transformer has 200 and 3000 turns in its
primary and secondary coils respectively. The input voltage

given to the primary coil is 90 V. Calculate :
(1)  The output voltage across the secondary coil

(2)  The current in the primary coil if the current in the

secondary coil is 2-0 A. 5

33. (a) () A ray of light passes through a triangular prism. Show
graphically, how the angle of deviation varies with the angle

of incidence ? Hence define the angle of minimum deviation.

(ii) A ray of light is incident normally on a refracting face of a
prism of prism angle A and suffers a deviation of angle 9.

Prove that the refractive index n of the material of the prism
sin (A + 9)

is given by n =
& Y sin A

11-55/1/1 25 P.T.O.
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(i) freht 5w & yard &1 suadaes V2 2 | Afe fisw w1 s"adew
I 60° 7, a1 T hITT :

(1) | fo=re o, q

(2) 39 I | 5

AASAT

(@) () TEE H HgH fafEae | g 99aa ol fhdl Wad] 756 |
IV | W A B 8 | I qErdd qum bl TET SHifT |
39 3T 1 ITANT ieh, g HIFT for qUads sivr 39 i
% SR 211 ¢ |

(i) YHMN % hAl-Gdg Fid I BId @ 2 1 ¢ &g Hifedd
HA-HaG FId o &9 H & HL Gohd & ? IS HioT |

(i) 97 & Tt wom & fopeht yerw 491 gmr, 5o @1 avres,
A Qe 520 nm ! qAT G I TIQA A H &, o U
Fferehul T 39 hid 7, NH 31 auTeed i =g e T
A ATl fa T F Ui 2 | A AR F@ T | 5
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(iii) The refractive index of the material of a prism is 2. If the
refracting angle of the prism is 60°, find the

(1)  Angle of minimum deviation, and

(2)  Angle of incidence. 5
OR
(b) (1) State Huygens’ principle. A plane wave is incident at an

angle 1 on a reflecting surface. Construct the corresponding
reflected wavefront. Using this diagram, prove that the

angle of reflection is equal to the angle of incidence.

(ii) What are the coherent sources of light ? Can two
independent sodium lamps act like coherent sources ?

Explain.

(iii)) A beam of light consisting of a known wavelength 520 nm
and an unknown wavelength A, used in Young’s double slit
experiment produces two interference patterns such that the
fourth bright fringe of unknown wavelength coincides with
the fifth bright fringe of known wavelength. Find the value
of A. 5

11-55/1/1 27
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c=3x10%m/s
h =663 x 10734 Js
e=16x10"1°C
u0=4n><10_7TmA_1
gy = 8854 x 10712 C2 N1 m2
1

471:80

ST T GoIHM (my) = 9-1 x 1073 kg

=9x 109 Nm?2C2

=g I GoIHH = 1-675 x 10727 kg
Tt T geTHH = 1-673 x 10727 kg
SATENTE! T&AT = 6-023 x 1023 gfd umw 7
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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
11-55/1/2 3 P.T.O.
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A A A

2e4R ® © 4ne R ) 4g9R

2. o r & forelt SmafdE Mot 1 IS STOW TR o 8 | 39 IS W forga-am
E? | AfC M9 o9 T0H T@d g¢ e i e gt o & S, @ o e

(A)

3R 7T et o faga-ai=1 w1 STIITd T ¢
1 1
A 1 (B) 3 (C) 1 (D) 4

3. Tl o @ 9w o, S99 98 1 fa.491. 9 (emf) E a7 3=l il r
7, I At § FAIIG i o TT0 gl o1 8 | g 98 9 § Th dd &l I
el o 1Y Tord &7 & Joft T TAfTa wLar/att @ | 9o o ged faar. s
(emf) 3T oI ATl Tfald EH HA:

(A) 4E 3R 2r (B) 4E 3T 3r
(C) 3E 3R 4r (D) 2E 3R 4r
4.  Tre IR o TS I JOTRR I A H HIST T & 3R 399 1 910 JaTfed &l @l

8 | IR 1 TR @ i o IR 919 B | AIST T 3R 399 99 9T SaTed
I TS | U A 3 U B bl W FEEhIT &1 1 AT B

1
(A) 6 (B) 16

1

(C) 4 (D) 1
5. ﬁs‘mcmwaﬂya&?%a‘ﬁ’ﬂw%l%ﬁwyﬁmﬁmAﬁﬁ
WW@@%IQ%?&%&@N*M%B ~(65mD)j - (8 mDk

IEELIE R LR LG [

@A)  ©0-8mN)i B) - (08 mN)i
(©) (80 mN)i D) — (80 mN)i
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SECTION A
1. A thin plastic rod is bent into a circular ring of radius R. It is uniformly
charged with charge density A. The magnitude of the electric field at its
centre is :
A A A
A B Z C D
Y %R (B) Zero (© 4ne R D) eoR
2. A charged sphere of radius r has surface charge density c. The electric

field on its surface is E. If the radius of the sphere is doubled, keeping
charge density the same, the ratio of the electric field on the old sphere to
that on the new sphere will be :

@) 1 ® © 1

9 (D) 4

3. A student is asked to connect four cells, each of emf E and internal
resistance r, in series. But she/he connects one cell wrongly in series with
the other cells. The equivalent emf and the equivalent internal resistance
of the combination will be :

(A) 4E and 2r (B) 4E and 3r
(C) 3E and 4r (D) 2E and 4r
4, A piece of wire bent in the form of a circular loop A carries a current I.

The wire is then bent into a circular loop B of two turns and carries the
same current. The ratio of magnetic fields at the centre of loop A to that

of loop B will be :
1
A — B) 16
(A) 16 (B)
Cc 4 (D) 1
4
5. A 10 cm long wire lies along y-axis. It carries a current of 1.0 A in

—> A A
positive y-direction. A magnetic field B = (6 mT)j — (8 mT)k exists in

the region. The force on the wire is :

@A)  (0-8mN)i B) - (08 mN)i
(©) (80 mN)i D) — (80 mN)i
11-55/1/2 5 P.T.O.
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6. URIY G Q % fohrelt Aeamie &l 0 & 1 A TRER & Uit | af@faa foham T
7 | If¢ 39 feamiet o yarfed &/ I A 1 0-1% &, @ UHiet &1 I ? :

G G 9 © Lo o -&

999 1000 1001 1001

7.  HIS A JABR 1Y TREl THEHH FEEh &3 B = 50 mT H JrehT &7 %
guael oreeq ford 8 | 91 Sl B9 1 mm s~ 1 TohauE @t ¥ e o]
2 | 55 oo gt < BT 4 em B, 99 9w § UfE foLan. s (emf) ®
(A) mwuv (B) 2muV
(C)  4muVv (D) 8muVv

(A) (B)

8. Toreht fagga-grechiy @ & faga ok grashia & .
(A) Th-gE % TFeEd 3R GWH %ol H 8ld & |
(B) Uh-ge & TIFedd A&l &id 3TN HWH ol H 8l & |
(C) UH-GH o TFead Bld & oifehd HHH hell H T81 81d & |
(D) 7 dl Uh-gHl o oIFefard 3R A 8 §HM hefl § Bid & |

9. 2 Y, AR Bk BIHl it HA1 HHEIM: 33 eV 3T 11-3 eV 3, HHAR fohelt
dTfcdeh 68 (FR-BeH 2:3 eV) &l T&W d & | I A % HRU Icdhid
TaETl ol TR =Tel 1 Y9 B o HROT IcTd Soidel sl 3w =
¥ 3UE 8 :

A 3 (B) 9 (C)

1 1

(D)

10. el nifqam sotaeta 3R et wifemm Wiela & wrarg aum &1 qUiced A qH
2 | 3Heh1 I8 I 2 b gem1/37eh 9a 2
(A) T (B) <IN HaT
(C) = (D) i

11.  Ge 1 WIGH As s |1 foha1 TRIT 2 | 36 NI :
(A)  Ge % STcT%h ohl HLAAT fohd &l I 3 |
(B) T SciagiHi ohi §&AT | ghg gt & |
(C) gl shi e # gig et 7 |

(D) TS SAAFEHT ohl T H BTH BT 7 |
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6. A galvanometer of resistance G Q is converted into an ammeter of range
0 to I A. If the current through the galvanometer is 0-1% of 1 A, the

resistance of the ammeter is :

@ Za ® Lo © Lo o -%o
999 1000 1001 100-1
7. A conducting circular loop is placed in a uniform magnetic field

B = 50 mT with its plane perpendicular to the magnetic field. The radius
of the loop is made to shrink at a constant rate of 1 mm s7L. At the
instant the radius of the loop is 4 cm, the induced emf in the loop is :

(A) muv (B) 2muV
(C) 4muv (D) 8muVv
8. The electric and magnetic fields of electromagnetic waves are :

(A) In the same phase and perpendicular to each other.
(B) In the same phase and not perpendicular to each other.
(C)  Not in the same phase but are perpendicular to each other.

(D)  Neither in the same phase nor perpendicular to each other.

9. Two beams, A and B whose photon energies are 3-3 eV and 11:3 eV
respectively, illuminate a metallic surface (work function 2-3 eV)
successively. The ratio of maximum speed of electrons emitted due to
beam A to that due to beam B is :

1 1

A 3 B 9 (®) (D)

10. The waves associated with a moving electron and a moving proton have
the same wavelength A. It implies that they have the same :

(A) momentum (B) angular momentum

(C)  speed (D) energy

11. Ge is doped with As. Due to doping,
(A)  the structure of Ge lattice is distorted.
(B) the number of conduction electrons increases.
(C)  the number of holes increases.
(D)  the number of conduction electrons decreases.

11-55/1/2 7 P.T.O.
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<
Witd T 781 L el @ |
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AR qH Teh-gH 8 gL & & |
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A E |
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FROUT(R):  TmI-foea g Amafad Jehrer i qliged W e et 7 |
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12. The transition of electron that gives rise to the formation of the second
spectral line of the Balmer series in the spectrum of hydrogen atom
corresponds to :

(A) nf=2 and n;=3 (B) ng=3 and n;=4
(C) nf=2 and n;=4 (D) ng=2 and n; =0

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) : Plane and convex mirrors cannot produce real images
under any circumstance.

Reason (R): A virtual image cannot serve as an object to produce a
real image.

14. Assertion (A) : Two long parallel wires, freely suspended and connected
in series to a battery, move apart.

Reason (R): 'Two wires carrying current in opposite directions repel
each other.

15. Assertion (A) : In photoelectric effect, the kinetic energy of the emitted
photoelectrons increases with increase in the intensity of
the incident light.

Reason (R):  Photoelectric current depends on the wavelength of the
incident light.

16. Assertion (A) : The mutual inductance between two coils is maximum
when the coils are wound on each other.

Reason (R): The flux linkage between two coils is maximum when
they are wound on each other.
11-55/1/2 9 P.T.O.
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SECTION B

17. Two batteries of emfs 6 V and 3 V and internal resistances 0-8 Q and
0-2 Q respectively are connected in series to an external resistance R, as
shown in figure. Find the value of R so that the potential difference

across the 6 V battery be zero. 2

6V 3V
+||_ +Il_
I I’

A
R

18. Consider a neutron (mass m) of kinetic energy E and a photon of the
same energy. Let A and }\p be the de Broglie wavelength of neutron and

the wavelength of photon respectively. Obtain an expression for M . 2

p

19. (a) Monochromatic light of frequency 50 x 10 Hz passes from air
into a medium of refractive index 1-5. Find the wavelength of the
light (i) reflected, and (ii) refracted at the interface of the two
media. 2

OR
(b) A plano-convex lens of focal length 16 cm is made of a material of
refractive index 1-4. Calculate the radius of the curved surface of
the lens. 2

20. An object is placed 30 cm in front of a concave mirror of radius of
curvature 40 cm. Find the (i) position of the image formed and

(i1) magnification of the image. 2

21. How does the conductivity of an intrinsic semiconductor vary with

temperature ? Explain. Show the variation in a plot. 2

11-55/1/2 11 P.T.O.
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SECTION C

22. Three point charges Q1, Q9 and Qg are located in x — y plane at points
(—d, 0), (0, 0) and (d, 0) respectively. Q; and Qg are identical and Qg is
positive. What will be the nature and value of Q; so that the potential
energy of the system is zero ? 3

23. (a) Define ‘current density’. Is it a scalar or a vector ? An electric field
%
E is maintained in a metallic conductor. If n be the number of

electrons (mass m, charge —e) per unit volume in the conductor
and Tt its relaxation time, show that the current density

> > 2
] =0cE,whereoc=(£]T. 3
m
OR
(b) What is a Wheatstone bridge ? Obtain the necessary conditions
under which the Wheatstone bridge is balanced. 3

24. A bar magnet of magnetic moment 2:5 JT71 lies aligned with the
direction of a uniform magnetic field of 0-32 T.

(a)  Find the amount of work done to turn the magnet so as to align its
magnetic moment (i) normal to the field direction, and (ii) opposite
to the field direction.

(b)  What is the torque on the magnet in above cases (i) and (ii) ? 3

25. Consider the arrangement of two coils P and Q shown in the figure. When
current in coil P is switched on or switched off, a current flows in coil Q.

(a)  Explain the phenomenon involved in it.

(b) Mention two factors on which the current produced in coil Q

depends.
(c) Give the direction of current in coil Q when there is a current in
the coil P and (i) R is increased, and (ii) R is decreased. 3
P Q
|, ()
Fi=—)
K
11-55/1/2 13 P.T.O.
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26. Write the drawbacks of Rutherford’s atomic model. How did Bohr remove

them ? Show that different orbits in Bohr’s atom are not equally spaced. 3

27. (a) “The wavelength of the electromagnetic wave is often correlated
with the characteristic size of the system that radiates.” Give two
examples to justify this statement.

(b) (1) Long distance radio broadcasts use short-wave bands. Why ?

(ii)  Optical and radio telescopes are built on the ground, but

X-ray astronomy is possible only from satellites orbiting the
Earth. Why ? 3

28. (a) Write two characteristic properties of nuclear force.

(b)  Draw a plot of potential energy of a pair of nucleons as a function
of their separation. Write two important conclusions that can be
drawn from the plot. 3

SECTION D

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

29. Junction Diode as a Rectifier :

The process of conversion of an ac voltage into a dc voltage is called
rectification and the device which performs this conversion is called a
rectifier. The characteristics of a p-n junction diode reveal that when a
p-n junction diode is forward biased, it offers a low resistance and when it
is reverse biased, it offers a high resistance. Hence, a p-n junction diode
conducts only when it is forward biased. This property of a p-n junction
diode makes it suitable for its use as a rectifier.

Thus, when an ac voltage is applied across a p-n junction, it conducts
only during those alternate half cycles for which it is forward biased. A
rectifier which rectifies only half cycle of an ac voltage is called a
half-wave rectifier and one that rectifies both the half cycles is known as
a full-wave rectifier.

11-55/1/2 15 P.T.O.
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(1) The root mean square value of an alternating voltage applied to a
\Y%
full-wave rectifier is Tg Then the root mean square value of the
rectified output voltage is : 1
\Y V2
a 2 B X
J2 J2
2V, Vo
©c =2 D) —=
J2 242
(i1)  In a full-wave rectifier, the current in each of the diodes flows for : 1
(A)  Complete cycle of the input signal
(B)  Half cycle of the input signal
(C)  Less than half cycle of the input signal
(D)  Only for the positive half cycle of the input signal
(i11)) In a full-wave rectifier : 1
(A)  Both diodes are forward biased at the same time.
(B)  Both diodes are reverse biased at the same time.
(C)  One is forward biased and the other is reverse biased at the
same time.
(D) Both are forward biased in the first half of the cycle and
reverse biased in the second half of the cycle.
(iv) (a) An alternating voltage of frequency of 50 Hz is applied to a
half-wave rectifier. Then the ripple frequency of the output
will be : 1
(A) 100 Hz (B) 50 Hz
(C) 25Hz (D) 150 Hz
OR
11-55/1/2 17 P.T.O.
—‘ www.careers360.com } 46

N




CAREERS 360 s

(@) oM@ # MU AFER his GHa fhell p-n Y SRS W ATRE

forem T 7 | IfeRiY Ry, % R W ffa &t wgem i 1
+5V o—> o
I S RL%
—5V © ©
10V
(A) — =

B) -10 VU
€ =5 VU

+5Vﬂ
(D)

30. I3 TE 3 TSI § TR0 HIE IR wreAd BT @ EeRT U 31edT SHl IS8
A BId & | Topelt < 1 Bl gl 38eh QT Jeal shi Ishal T3t 3R o |
& gered o, 39 verd & gy ea ow o B, smedres g fuifa i St
g | forelt <im 1 &mar I8eh! BT gl 1 kA BT @ | ARG g @iEl hl
qrsh T @1 ST B, ol A hl &THAT 39 il shl ITUI-31UT &manad i
frerTfordta = g § |

11-55/1/2 18

4‘ www.careers360.com } 47



CAREERS 360 s

(b) A signal, as shown in the figure, is applied to a p-n junction

diode. Identify the output across resistance Ry, : 1
+5V o—> o
S S S By,
o, O
-5V

) ﬂ
(A)
B) =10 VU

(C) -5

il
o

(D)

30. A lens is a transparent medium bounded by two surfaces, with one or
both surfaces being spherical. The focal length of a lens is determined by
the radii of curvature of its two surfaces and the refractive index of its
medium with respect to that of the surrounding medium. The power of a
lens is reciprocal of its focal length. If a number of lenses are kept in
contact, the power of the combination is the algebraic sum of the powers

of the individual lenses.

11-55/1/2 19 P.T.O.
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(1) A double-convex lens, with each face having same radius of

curvature R, is made of glass of refractive index n. Its power is : 1

2(n-1) (2n - 1)
(A) —5 (B) R
(n-1) D) (2n-1)

2R 2R

(ii) A double-convex lens of power P, with each face having same

(©)

radius of curvature, is cut into two equal parts perpendicular to its

principal axis. The power of one part of the lens will be : 1

@A) 2P B) P (C) 4P D) g

(iii) The above two parts are kept in contact with each other as shown

in the figure. The power of the combination will be : 1

\
)\

P p
(A) 2 (B) P (C) 2P (D) 1

(iv) (a) A double-convex lens of power P, with each face having same

radius of curvature, is cut along its principal axis. The two

parts are arranged as shown in the figure. The power of the

combination will be : 1
(A) Zero B P
(C) 2P (D) g

OR

(b)  Two convex lenses of focal lengths 60 cm and 20 cm are held
coaxially in contact with each other. The power of the

combination is : 1
(A) 66D (B) 15D
1 1
C —D D) —D
C) 15 (D) 30
11-55/1/2 21 P.T.O.
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SECTION E

31. (a) () A ray of light passes through a triangular prism. Show
graphically, how the angle of deviation varies with the angle

of incidence ? Hence define the angle of minimum deviation.

(i1) A ray of light is incident normally on a refracting face of a
prism of prism angle A and suffers a deviation of angle 9.

Prove that the refractive index n of the material of the prism
sin (A + 9)

1s given by n =
g Y sin A

(iii) The refractive index of the material of a prism is J2 . If the
refracting angle of the prism is 60°, find the

(1)  Angle of minimum deviation, and

(2)  Angle of incidence. 5
OR
(b) (i) State Huygens’ principle. A plane wave is incident at an

angle i on a reflecting surface. Construct the corresponding
reflected wavefront. Using this diagram, prove that the

angle of reflection is equal to the angle of incidence.

(ii) What are the coherent sources of light ? Can two
independent sodium lamps act like coherent sources ?

Explain.

(iii) A beam of light consisting of a known wavelength 520 nm
and an unknown wavelength A, used in Young’s double slit
experiment produces two interference patterns such that the
fourth bright fringe of unknown wavelength coincides with
the fifth bright fringe of known wavelength. Find the value
of A. 5

11-55/1/2 23 P.T.O.
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m

R TR FA- ¢ T BT | 5

HAAAT

(@) @ 2a g % gUHd AR — q R q &= & o0, His faga fGya

(fega mot D =pi) =378 ¥ IR o g H g-fag W
T gu fed @ 1 7w awise 5 e faye ¥ e fe g

%
x,(x>>a) MRV, L, P13,
47‘580 <2

(i)  spEST: e 1cm3ﬁ'{30m%‘c‘ﬁ I%Igrh eTfeeres Ml S, daAr S,
Hl Y YHR IERME frm mm 2 f6 e ey odcd aqH

(2 10—9j0/m2 g | 3 QM MAl Hl THGE H A gl

— X
T

R T@eRt TRl 9ael dR 8 |AING fohdl T & | el S; T
HT gieh{erd HifaT | 5

33. (%) (@) TrHt ac®d v =v, sin ot ¥ frEll gfas R fret gatier
guff 4 weifod fopam e 2 | 9wy h ufdeman & fow s

cqd HINT |
(i) hIS ek frHl IfgYy 4 =i & ®9 H & S KAl @ ? 396
e ssru @i |
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32. (a) () Derive an expression for potential energy of an electric

%
dipole E) in an external uniform electric field E . When is

the potential energy of the dipole (1) maximum, and

(2) minimum ?

(i1)  An electric dipole consists of point charges — 1-0 pC and

+ 1:0 pC located at (0, 0) and (3 mm, 4 mm) respectively in
2 (1000 V) A

X — y plane. An electric field E = 1 is switched on
m

%
in the region. Find the torque t acting on the dipole. 5

OR

A

(b) @@ An electric dipole (dipole moment 5) = p1i), consisting of
charges — q and q separated by distance 2a, is placed along
the x-axis, with its centre at the origin. Show that the

potential V, due to this dipole, at a point x, (x >> a) is equal

S A
to 1 . pP.-1
4me X2

0

(i1)  Two isolated metallic spheres S; and S, of radii 1 cm and

3 cm respectively are charged such that both have the same

charge density (g x 10_9) C/m?2. They are placed far away
T

from each other and connected by a thin wire. Calculate the
new charge on sphere S;. 5

33. (a) @) A resistor and a capacitor are connected in series to an ac
source v = v sin wt. Derive an expression for the impedance

of the circuit.

(11) When does an inductor act as a conductor in a circuit ? Give

reason for it.

11-55/1/2 25 P.T.O.
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Giii) Tore fogga oma &1 SAfYehedaT 110 V de 3R 11 A fag@ g w
YETe o foTe 1 18 7 | 9f¢ 39 T 1 220 V, 50 Hz % ac §id
o ouft § fereft pueeht o Ty yafera foham A B, a1 HuSelt
Tehed TA hIT | 5

AAAT

(@) 1) Tt =Rl TrE®wE &1 TMithd IR@ EiEdt 306 HRIBH
fagra =1 avia Hifse | et arafas B ¥ 89 a9 e
318 o fohegl i SRon & =R i |

(i) o3 I=EN TEHIR fohdt e dieear &t 3= dicedr ¥ uiafdd
HdT 2 | FT g Foll S0 | 1 Iodod AT & 2 AT
Eﬁll\aq |

(iii)  Torelt Il grawiae s Tt iR fgdtoes pusfort o w4 6t
T U 200 37 3000 g | MAHH Fuset Bl & T AW
leedl 90 V& | Uiehfedd shiToTg
(1) fgdae poeet o & w fofaq areear

(2) g fgdfioes puscht 4 9/ 2:0 A B, @ wufies Fusel |
T
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(iii)) An electric lamp is designed to operate at 110 V dc and
11 A current. If the lamp is operated on 220V, 50 Hz
ac source with a coil in series, then find the inductance of

the coil. 5

OR

(b) 1) Draw a labelled diagram of a step-up transformer and
describe its working principle. Explain any three causes for

energy losses in a real transformer.

(i1)) A step-up transformer converts a low voltage into high
voltage. Does it violate the principle of conservation of

energy ? Explain.

(iii) A step-up transformer has 200 and 3000 turns in its
primary and secondary coils respectively. The input voltage

given to the primary coil is 90 V. Calculate :
(1)  The output voltage across the secondary coil

(2)  The current in the primary coil if the current in the

secondary coil is 2-0 A. 5

11-55/1/2 27
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Rl A9 &) eqr7gds 9igq 37 37T T BT :

i) 39 I97-97 7 33 F7 & | @H1 T ST & |

(i)  ¥8 §v7-97 qie @el H [a97iod & - @IS F, &, T, G909 & /

(iti) @S & T I97 &I 1 8 16 7% Fglashetid JoR & J97 & | JA% Fo7 1 7% #7
&/

(iv) WUE@ T o7 G&IT 17 & 21 % 3fd TG-ITHIT IR & J97 & | 9% T97 2 37H]
#E |

(v) WUE T F Fo7 G&I7 22 T 28 % TY-IHT PR & o7 & | JAH To7 3 3h] &7
&/

(i) WU G T 7 G&IT 29 TIT 30 FT JETIT-SNIRT T34 & | I3 97 4 37H] H7T

g/
(vii) WIS FH J97 G&7 31 G 33 A% FH-FT0T JHR & F97 & | Icd% J97 5 371 &7

g1
(viii) F¥7-Y7 T GF %Y 751 1331 T 8 | TEf, @U8 & & Atk I @S] & F
o1 7 SR faeheq &7 =97 1397 7197 8 |
(ix) &I 3 1% glecanea Wgnae & o7g @ 37T J97-97 & |
(x)  Pepa BT 39T afdd g |
8T v 51, T [HEaiiiaa Sifaes [Haars! & Tl &1 3991 H 6 5 -
c=3x10%m/s
h=6-63x1073* Js
e=16x10"19C
u0=4n><10_7TmA_1
gy = 8854 x 10712 C2 N1 m2
1

471:80

ST T GoIHM (my) = 9-1 x 1073 kg

=9x 109 Nm?2C2

=g I GoIHH = 1-675 x 10727 kg
Tt T geTHH = 1-673 x 10727 kg
SATENTE! T&AT = 6-023 x 1023 gfd umw 7

Sieea A H3dmeh = 1-38 x 10723 JK 1
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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
11-55/1/3 3 P.T.O.
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X
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D
° Y
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&) B st § @+ x R % omfm 3
(B) E 3 j gHi —x feem = orfewm 2 |
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D) E —x fan % sk, w o+ x fwn % smfa |

4. T ACERE FUI P 3R Q N | 9 AW q g e 90 my 3R my &,

% T favarr V gr @@ o mn g | 3 g & BUY)% wa
T HC T B a I b BS H JER w T B .aa[ﬂ]

mo
TR 8
a b a 2 b 2
@ 2 ® > (©) (E) D) (g)
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SECTION A

1. A thin plastic rod is bent into a circular ring of radius R. It is uniformly
charged with charge density A. The magnitude of the electric field at its
centre is :

a2 (B) Zero c —* D -

2e4R 4ney R 4eo0R

2, Three small charged spheres X, Y and Z carrying charges + q, —q and + q
respectively are placed equidistant from each other, as shown in the
figure. The spheres Y and Z are held in place. Initially X is also held in
place, but is otherwise free to move. When X is released, the path
followed by it will be :

X
A‘__—_:::._\_\ _____ +C
B* R
\
D
o o
Y Z
A A (B) B C) C (D) D
3. In a uniform straight wire, conduction electrons move along + x direction.

- -
Let E and j be the electric field and current density in the wire,

respectively. Then :
- -

(A) E and j both are along + x direction.
- -
(B) E and j both are along — x direction.
- —
(C) E is along + x direction, but j is along — x direction.

— -
(D) E is along — x direction, but j is along + x direction.

4., Two charged particles, P and Q, each having charge q but of masses m;

and my, are accelerated through the same potential difference V. They

%
enter a region of magnetic field B (L v ) and describe the circular paths

of radii a and b respectively. Then (EJ is equal to :
my
2 2
b
@& 2 B) 2 (©) (3) (D) (9)
b a b a
11-55/1/3 5 P.T.O.
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5. iy G Q % el ficaaidiet &t 0 8 T A IR & Uier | gfafda feram ma
2 | Ife 38 feaaiHie | Janfad o T A 1 0-1% 8, df UHiet =1 gfeiy 8

G G 9 © Lo o -&

999 1000 1001 1001

6. WIS 10 cm T AR y-378 o I WM & | 389 GATcHS y-feam 7 1.0 A

T VAR B W 2 | 36 8 # HE AT 8T B =5 mT)] — (8 mDk
TP IS IR adA 2

@A)  ©0-8mN)i B) - (08 mN)i

©) (80 mN)i D) —(80 mN)i

7. Topelt TrawiiR 1 wnafies iR fgditares puefer™i ® ®U 1 @& AT 500 3R
5000 8 | WA FUSe 220 V — 50 Hz & ac ¥id & Tdifoa 8 | fgdfioes

(A) (B)

FUSA! oh R T a3 :
(A) 220V -50Hz (B) 1100 V —50 Hz
(C) 2200V -5Hz (D) 2200 V —50 Hz

8. Tfafea ¥ 9 35 s+ = yg=niAu, 89 &d9a™ 25 mm — 5 mm TRER
I qUTCEAT 6l ToR[a-Trashia T ! I Hich ITehT Y01 foharT ot
(A S.H. feEda (B) TA.HR. &H
(C) .. 9 (D) Sft. "R

9. fordt nifqa™ soieref X fordlt fqw™ Wield & drag ol 1 qUlesd A JHH
2 | 381 I8 IR 2 b Seh1/39h gHH B
(A) G (B) IV T
(C) = (D) St

10. T oI, A 3R B 5ok Wil i Sell A 3-3 €V 3T 11-3 eV 7, uar foreft
dTfcdeh 58 (FR-BeH 2:3 eV) I T& d & | I A % HRU Ieqhid
STl Sl Tl ATt 1 4ol B oh R0 IcdfoId SeiaeHl ohl Afehad =Tal

¥ 3UE § :
@A) 3 B) 9 ©) % @ 1
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5. A galvanometer of resistance G Q is converted into an ammeter of range
0 to I A. If the current through the galvanometer is 0-1% of I A, the
resistance of the ammeter is :

G G G G

999 C) — Q (D)

(A) — Q —— Q
1000 1001 1001

(B)

6. A 10 cm long wire lies along y-axis. It carries a current of 1.0 A in

- A
positive y-direction. A magnetic field B = (6 mT)j — (8 mT)lli\ exists in

the region. The force on the wire is :

JAN N
(A)  (0:8mN)i (B) — (008 mN)i
A A
(C) (B0mN)i (D) —-(B0mN)i
7. The primary and secondary coils of a transformer have 500 turns and

5000 turns respectively. The primary coil is connected to an ac source of
220 V — 50 Hz. The output across the secondary coil is :

(A) 220V -50Hz (B) 1100V -50 Hz
(C) 2200V -5 Hz (D) 2200V -50 Hz
8. The first scientist who produced and observed electromagnetic waves of
wavelengths in the range 25 mm — 5 mm was :
(A) J.C. Maxwell (B) H.R. Hertz
(C) J.C. Bose (D) G. Marconi
9. The waves associated with a moving electron and a moving proton have

the same wavelength A. It implies that they have the same :
(A) momentum (B) angular momentum

(C)  speed (D) energy

10. Two beams, A and B whose photon energies are 3-3 eV and 11:3 eV
respectively, illuminate a metallic surface (work function 2-3 eV)
successively. The ratio of maximum speed of electrons emitted due to
beam A to that due to beam B is :

1

A 3 B 9 (®) (D)

1
3
11-55/1/3 7 P.T.O.
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11.  SAHE 1 98 HshAvl, frdeh g BI3gIS THTY] o TeagH | o A0l 1 gadl
TeHT @1 ITed Bl &, Ed Bl R
(A) np=27d¥n;=3 (B) ng=3dYdTn;=4
(C) np=27d¥n;=4 (D) np=2dYM n; = oo

12.  Ge Wl ATGT As h H1Y TohdT TAT & | $Heh HIT :
(A)  Ge % STcTh ohl HLAHT fohd &1 I 3 |
(B) =T eiergil o T | gig 2t 2 |
(C) Bt <l T A gig Bt B |
(D)  =TEH S 1 H&aT § BT e # |

97 &7 13 T 16 3797 (A) 3K HRIT (R) IHR & F97 8 | 31 F97 30 70 § —
7 T #1719 (A) 9T & F1 BRI (R) GRT e 1371 797 & | &8l 3¢ 714
13w 77 #1sT (A), (B), (C) 31K (D) & @ g7t i@ |
(A) P (A) AR FHRO (R) THI F&l 8 3R HRO (R), AR (A) hH
el AT LT 2 |
(B) WA (A) 3R R (R) QI &l 7, T&d SR (R), AWHAA (A) hH
HE! ST @] Hdl & |
(C) AR (A) F&l 7, Tq HRT (R) T4 & |
(D)  IAHAA (A) TAd 2 TAT SRV (R) H T 7 |

13. g7 (A): Teel d2f @ ot § wfSa R Tedaarges Mefad 3 a9
HHT-L qR Th-gi 8 QP ged ¢ |
HRO(R):  Toaulia feemedi # yenfgd amremgl dF dR Ush-gal i Widehivd
A F |

14. 3¥FI7 (A) : HHAA cUUl 3R 3Iqd edvr Trel ff gfifeafa o arafass yfafers
T8l o91 9hd 3 |
FRU(R):  hig ATHE Uldfera aEdiaes Ufders o9 & fou farg &
ifd spr T2 L GohaT B |
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11. The transition of electron that gives rise to the formation of the second
spectral line of the Balmer series in the spectrum of hydrogen atom
corresponds to :

(A) nf=2 and n;=3 (B) ng=3 and n;=4

(C) ng=2 and n;=4 (D) ng=2 and n; =

12. Ge is doped with As. Due to doping,
(A)  the structure of Ge lattice is distorted.
(B)  the number of conduction electrons increases.
(C)  the number of holes increases.

(D) the number of conduction electrons decreases.

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) : Two long parallel wires, freely suspended and connected
in series to a battery, move apart.

Reason (R): Two wires carrying current in opposite directions repel
each other.

14. Assertion (A) : Plane and convex mirrors cannot produce real images

under any circumstance.

Reason (R): A virtual image cannot serve as an object to produce a

real image.
11-55/1/3 9 P.T.O.
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15. 3% (A): I9 T FUSAA hl TH-GHL o SR YT AT 7, dql 34 &=

ST Yehed 3TTYUhHdH gl & |
HRU(R): 9 3 HUeicrdl Th-ge W faudl gl 8, q9 I7h = weted
egar Afuehad gl 8 |
16.  379%97 (A) : IeII-fog@ g9 #, IcAfd Blel-goaedl & o S o
Tafd eht™T hi ierar ® Jhg < 1 ghg Bl 7 |
FROUT(R):  TehII-ToEld G ATafdd JehreT shi dqliiqed W et et ® |

Qs 9

17. TS L 3R -5 &% A % fordll Tohem™ ar 1 gfaie R2 | 39 dR
I THITH €9 & Tt 0h! TS § 25% Jhg i T8 & | - o Ty H
giderd glg aieklerd shifdT | 2

18. I3 (o 40 cm Ishell BT o fopefl 319Idet UUT o A 30 cm g W @ 2 |
(i) 9 gfafera <61 feafa qen (i) gfafers 1 3maga wa Hiv | 2

19. Tfast St E & foret =29 (559m™ m) am 99 Hot o fopet Wied W femm
T | 7 AT =i 1 ¢ Sl qUTesd A, AT BieH e A, |

;z—né?]%m@idch e <hifere | 2
p

20. (%) RN 50 x 1014 Hz =1 Toavll ThIe1 a1g & Tqad-™6 1-5 dTcl 91=M
T A HA g | QFl Wl % SIS W (1) WEfdd YehTe, qe

(ii) 3Tafdd JehTel shl qUICEd JTd hifvg | 2

AAAT

(@) 16 cm BIHE gl I HIs FHAATA o€ qddH 1-4 5 TG 1 &1
2 | o\ o afsea gss &1 B afesfera hifse | 2

21. TaERor 9/’ qen ‘IUETE 9w’ # AR FarsY | p-n WY i 6 gk it
TS | 2
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15. Assertion (A) : The mutual inductance between two coils is maximum
when the coils are wound on each other.

Reason (R): The flux linkage between two coils is maximum when
they are wound on each other.

16. Assertion (A) : In photoelectric effect, the kinetic energy of the emitted
photoelectrons increases with increase in the intensity of
the incident light.

Reason (R):  Photoelectric current depends on the wavelength of the
incident light.

SECTION B

17. A uniform wire of length L and area of cross-section A has resistance R.
The wire is uniformly stretched so that its length increases by 25%.
Calculate the percentage increase in the resistance of the wire. 2

18. An object is placed 30 cm in front of a concave mirror of radius of
curvature 40 cm. Find the (i) position of the image formed and
(i1) magnification of the image. 2

19. Consider a neutron (mass m) of kinetic energy E and a photon of the
same energy. Let A, and )\p be the de Broglie wavelength of neutron and

the wavelength of photon respectively. Obtain an expression for —2 . 2

p

20. (a) Monochromatic light of frequency 5-0 x 10 Hz passes from air
into a medium of refractive index 1-5. Find the wavelength of the
light (i) reflected, and (ii) refracted at the interface of the two
media. 2

OR

(b) A plano-convex lens of focal length 16 cm is made of a material of

refractive index 1.-4. Calculate the radius of the curved surface of
the lens. 2

21. Differentiate between ‘diffusion current’ and ‘drift current’. Explain their
role in the formation of p-n junction. 2

11-55/1/3 11 P.T.O.
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Qus 1

22. UfgheAl o S 1 mm IR I g § W FRE uR ufgen qariE Hi
gt 20 pF 2 | 38 4.0 uC a% A foran w2 | afe ufgemisti @ sy
THM TEd1 7, d Ufgehisit & s 99T 5 mm HH & I 3EehT afgehred &l

e 4 foram I a1 s giiesford i | 3

23. (%) ‘O uAca ol IRING HIfrT | 1 Jg ATy & 91 |fcyr ? fopedt a1g &

mmq»ﬁqﬁéi&gq-é‘:rfwr@w%Wﬁs“erwé;qﬁm
ATAT H ATl (UMM m, AEW — e) ! AT n B aUl

mﬁaﬁwTé,?ﬁa@W%wma?:aE%ﬂﬁ

2
0c=£%]r%l 3
AT
(@) =feed aq fopd ad 8 ? SEICRH Hg o dder o o HATEwdeh I
e 1T | 3

24, ITIIEYIHR AR 0.2 cm? hT FRE JATHR FUSH & 4 A 9T TATRA B @Y
2 | 39 0.5 T IRHT & UhoHH Jraehid &7 H 39 YR W1 T 8 6 Fugett
F T FEIHT & o ATTTIad 8 | qiehfcta i :

(%) FHUScl WA 59 |

(@) Pusdl W TA-AT |

(T) eI & S HUT HUSH! o YA Soideid W 3NAd 9 | 30 FUSA! b
e § b SR Bed 1028 m3 § | 3

25. (%) forell aiuy H ac &Id HI R < A F=RIREd o fo=mor i o
%QEITCB@'%N
(i) vy
(i) | giqard
(iii) STk wicrema
(@) o Tl ooft LOR uftuy o foreft It steran gufis & it @ dieedn ud
ac HId ! ST dleedl | ATIh & Tehdl g ? 394 IUL hl gfse Hifow | 3
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SECTION C

22. An air-filled parallel plate capacitor with plate separation 1 mm has a
capacitance of 20 pF. It is charged to 4.0 pC. Calculate the amount of
work done to pull its plates to a separation of 5 mm. Assume the charge
on the plates remains the same. 3

23. (a) Define current density. Is it a scalar or a vector ? An electric field
9
E is maintained in a metallic conductor. If n be the number of

electrons (mass m, charge —e) per unit volume in the conductor
and t its relaxation time, show that the current density

?=0¢E,where0¢=£ﬁjfc. 3
m
OR
(b) What is a Wheatstone bridge ? Obtain the necessary conditions
under which the Wheatstone bridge is balanced. 3

2

24, A circular coil with cross-sectional area 0-2 em” carries a current of 4 A.

It is kept in a uniform magnetic field of magnitude 0-5 T normal to the
plane of the coil. Calculate :

(a) the net force on the coil.
(b)  the torque on the coil.

(c) the average force on each electron in the coil due to the
magnetic field. The free electron density in the material of the coil

is 1028 m=3. 3

25. (a) Draw the graphs showing the variation of the following with the

frequency of ac source in a circuit :
1) Resistance
(ii)  Capacitive reactance

(111) Inductive reactance

(b) Can the voltage drop across the inductor or the capacitor in a
series LCR circuit be greater than the applied voltage of the ac
source ? Justify your answer. 3
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26. (a) State any two properties of a nucleus.
(b)  Why is the density of a nucleus much more than that of an atom ?

(c) Show that the density of the nuclear matter is the same for all

nuclei. 3

27. State the three postulates of Bohr’s theory of hydrogen atom.
A hydrogen atom de-excites from level n to level (n — 1). Show that,
according to Bohr’s theory, the frequency of radiation emitted v = %, for
large values of n, where « is a constant. This result exactly agreéls with
that obtained from classical physics — one of the successes of Bohr’s

theory. 3

28. (a) “The wavelength of the electromagnetic wave is often correlated
with the characteristic size of the system that radiates.” Give two
examples to justify this statement.

(b) @) Long distance radio broadcasts use short-wave bands. Why ?

(ii)  Optical and radio telescopes are built on the ground, but
X-ray astronomy is possible only from satellites orbiting the
Earth. Why ? 3

SECTION D

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

29. A lens is a transparent medium bounded by two surfaces, with one or
both surfaces being spherical. The focal length of a lens is determined by
the radii of curvature of its two surfaces and the refractive index of its
medium with respect to that of the surrounding medium. The power of a
lens is reciprocal of its focal length. If a number of lenses are kept in
contact, the power of the combination is the algebraic sum of the powers

of the individual lenses.
11-55/1/3 15 P.T.O.
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(1) A double-convex lens, with each face having same radius of

curvature R, is made of glass of refractive index n. Its power is : 1

2(n-1) (2n - 1)
(A) —5 (B) R
(n-1) D) (2n-1)

2R 2R

(ii) A double-convex lens of power P, with each face having same

(©)

radius of curvature, is cut into two equal parts perpendicular to its

principal axis. The power of one part of the lens will be : 1

@A) 2P B) P (C) 4P D) g

(iii) The above two parts are kept in contact with each other as shown

in the figure. The power of the combination will be : 1

\
)\

P P
(A) 2 (B) P (C) 2P (D) 1

(iv) (a) A double-convex lens of power P, with each face having same

radius of curvature, is cut along its principal axis. The two

parts are arranged as shown in the figure. The power of the

combination will be : 1
(A) Zero B P
(C) 2P (D) g

OR

(b)  Two convex lenses of focal lengths 60 cm and 20 cm are held
coaxially in contact with each other. The power of the

combination is : 1
(A) 66D (B) 15D
1 1
C —D D) —D
(C) 15 (D) 30
11-55/1/3 17 P.T.O.
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30. Junction Diode as a Rectifier :

The process of conversion of an ac voltage into a dc voltage is called
rectification and the device which performs this conversion is called a
rectifier. The characteristics of a p-n junction diode reveal that when a
p-n junction diode is forward biased, it offers a low resistance and when it
is reverse biased, it offers a high resistance. Hence, a p-n junction diode
conducts only when it is forward biased. This property of a p-n junction
diode makes it suitable for its use as a rectifier.

Thus, when an ac voltage is applied across a p-n junction, it conducts
only during those alternate half cycles for which it is forward biased. A
rectifier which rectifies only half cycle of an ac voltage is called a
half-wave rectifier and one that rectifies both the half cycles is known as
a full-wave rectifier.

(1) The root mean square value of an alternating voltage applied to a
\Y
full-wave rectifier is Tg Then the root mean square value of the
rectified output voltage is : 1
\ A
@ 2 B L
J2 J2
2V, Vo
© =2 D) —=
J2 242
(i1)  In a full-wave rectifier, the current in each of the diodes flows for : 1

(A)  Complete cycle of the input signal

(B)  Half cycle of the input signal

(C)  Less than half cycle of the input signal

(D)  Only for the positive half cycle of the input signal

(1i1) In a full-wave rectifier : 1
(A) Both diodes are forward biased at the same time.
(B) Both diodes are reverse biased at the same time.

(C)  One is forward biased and the other is reverse biased at the
same time.

(D) Both are forward biased in the first half of the cycle and
reverse biased in the second half of the cycle.

11-55/1/3 19 P.T.O.
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(v) (%) Topsll F1E-q0 fgehil W 50 Hz 3T 6l i T aleed]

TG 1 75 & | A1 a1 IfHent agfa gt 1
(A) 100 Hz (B) 50 Hz
(C) 25Hz (D) 150 Hz
T
(@) oM@ # TN IR His e bt p-n G SR W 3ITw

foram o 3 | afalig Ry, o Rl W Tt &t ug=m Rl 1

+5V o—> o

N B Ky,

5 o o

] ﬂ
(A)
(B) -10 VU

(C) —5VU
+5Vﬂ
(D)
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(iv) (a) An alternating voltage of frequency of 50 Hz is applied to a
half-wave rectifier. Then the ripple frequency of the output

will be : I
(A) 100 Hz (B) 50 Hz
(C) 25Hz (D) 150 Hz
OR
(b) A signal, as shown in the figure, is applied to a p-n junction

diode. Identify the output across resistance Ry, : 1

+5V O {>I O

S N By,
o O
-5V

) ﬂ
(A)
B) -10 VU

(C) —5VU
+5Vﬂ
(D)
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SECTION E

31. (a) (1) A resistor and a capacitor are connected in series to an ac
source v = v, sin ot. Derive an expression for the impedance

of the circuit.

(i1) When does an inductor act as a conductor in a circuit ? Give

reason for it.

(iii) An electric lamp is designed to operate at 110V dc and
11 A current. If the lamp is operated on 220V, 50 Hz
ac source with a coil in series, then find the inductance of

the coil. 5

OR

(b) (1) Draw a labelled diagram of a step-up transformer and
describe its working principle. Explain any three causes for

energy losses in a real transformer.

(ii)) A step-up transformer converts a low voltage into high
voltage. Does it violate the principle of conservation of

energy ? Explain.

(iii) A step-up transformer has 200 and 3000 turns in its
primary and secondary coils respectively. The input voltage

given to the primary coil is 90 V. Calculate :
(1)  The output voltage across the secondary coil

(2)  The current in the primary coil if the current in the

secondary coil is 2:0 A. 5
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32. (a) () Derive an expression for potential energy of an electric

%
dipole E) in an external uniform electric field E . When is

the potential energy of the dipole (1) maximum, and

(2) minimum ?

(i1)  An electric dipole consists of point charges — 1:0 pC and
+ 1:0 pC located at (0, 0) and (3 mm, 4 mm) respectively in

: 2 1000 V& . :

x — y plane. An electric field E = 1 is switched on

m

%
in the region. Find the torque t acting on the dipole. 5
OR

A
b)) @ An electric dipole (dipole moment ﬁ) = p1i), consisting of
charges — q and q, separated by distance 2a, is placed along
the x-axis, with its centre at the origin. Show that the

potential V, due to this dipole, at a point x, (x >> a) is equal

S A
to 1 . pP.-1
4:71:80 X2

(i1)  Two isolated metallic spheres S; and S, of radii 1 cm and

3 cm respectively are charged such that both have the same

charge density (g X 10_9) C/m?2. They are placed far away
T

from each other and connected by a thin wire. Calculate the
new charge on sphere S;. 5

33. (a) (@) A ray of light passes through a triangular prism. Show
graphically, how the angle of deviation varies with the angle

of incidence ? Hence define the angle of minimum deviation.

(i1)) A ray of light is incident normally on a refracting face of a
prism of prism angle A and suffers a deviation of angle 4.

Prove that the refractive index n of the material of the prism
sin (A + 9)

1s given by n =
g Y sin A
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(iii) The refractive index of the material of a prism is 2. If the
refracting angle of the prism is 60°, find the

(1)  Angle of minimum deviation, and

(2)  Angle of incidence. 5
OR
(b) (1) State Huygens’ principle. A plane wave is incident at an

angle 1 on a reflecting surface. Construct the corresponding
reflected wavefront. Using this diagram, prove that the

angle of reflection is equal to the angle of incidence.

(ii) What are the coherent sources of light ? Can two
independent sodium lamps act like coherent sources ?

Explain.

(iii)) A beam of light consisting of a known wavelength 520 nm
and an unknown wavelength A, used in Young’s double slit
experiment produces two interference patterns such that the
fourth bright fringe of unknown wavelength coincides with
the fifth bright fringe of known wavelength. Find the value
of A. 5
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