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General Instructions :

Read the following instructions very carefully and follow them :

()
(1)
(iii)
(iv)
)
(v)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

Question paper is divided into FIVE sections — Section A, B, C, D
and E.

Section A — Question number 1 to 16 are Multiple Choice (MCQ) type
questions. Each question carries 1 mark.

Section B - Question number 17 to 21 are Very Short Answer type
questions. Each question carries 2 mark.

Section C - Question number 22 to 28 are Short Answer type questions.
Each question carries 3 mark.

Section D : Question number 29 and 30 are Case-Based questions. Each
question carries 4 mark.

Section E — Question number 31 to 33 are Long Answer type questions.
Each question carries § mark.

(viit) There is no overall choice given in the question paper. However, an internal

(1x)
(x)

2155/4/3

choice has been prouvided in few questions in all the Sections except
Section-A.

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

Use of calculators i1s NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=16x10"19C

By = 47 x 1077 Tm A1

g, = 8.854 x 10712 C2 N-! m~2

1
e =9 x 109N m2 C2
TESO

Mass of electron (m_) = 9.1 x 103l kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 X 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK-!

3 P.T.O.
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SECTION - A 16 x1=16
1.  An electric dipole of dipole moment 5) is kept in a uniform electric field
_)
E . The amount of work done to rotate it from the position of stable
equilibrium to that of unstable equilibrium will be 1
A) 2pE B) -2pE
(C) pE (D) zero

2. An infinite long straight wire having a charge density A is kept along y'y
axis in x-y plane. The Coulomb force on a point charge q at a point P (x, 0)

will be 1
. qA . qhi
(A) attractive and (B) repulsive and
2menx 2megx
(C) attractive and a (D) repulsive and a
TEYX TEYX
— —

3. The phase difference between electric field E and magnetic field B in an
electromagnetic wave propagating along z-axis is — 1
(A) zero B) =

T T
C) — D) =
©) 7 D) 1

4. In Balmer series of hydrogen atom, as the wavelength of spectral lines
decreases, they appear 1
(A) equally spaced and equally intense.
(B) further apart and stronger in intensity.
(C) closer together and stronger in intensity.
(D) closer together and weaker in intensity.

5. Two long straight parallel conductors A and B, kept at a distance r, carry
current I in opposite directions. A third identical conductor C, kept at a

distance (gj from A carry current I; in the same direction as in A. The

net magnetic force on unit length of C is 1
(A) 3M0—Hl, towards A (B) SMO—III, towards B

2nr 2nr
© 3ol owards A @ ol owards B

47r 4nr

2155/4/3 5 P.T.O.
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6.

10.

N i E B Fach Rt gk 49 B ¥ 59 e R ¥ B gk 49 B
FUSH! % qA o A @ | Eﬁw%WB:Bocos (%t)%wﬁqﬁaﬁ?‘ém
®, T8l T STFdhld ¢ | Huselt § IRa emf 1 afmmr 58 au= 1 1feepan g =8 8

. nT _nT
A t= 5 B) t= 1
©C) t= % (D) t=nT

I\ n=1,2 3,4, ..

s R % forefl Somepi 91 A § %15 910 1 YaTted &1 @1 8 Iﬁmnr(:%j%s%{ﬁ
AR IR B o1 A o T H Hehegl W1 T 8 | I B H Helg, raeh [ wored (mfetiad

¥ ferureh STIRATIAT § ?
@A) R ®) VR
©) R% (D) R2?

foret Teafier 1 fStEest it 100 Q 8, 0.1 Q & Ifale T ITFM s (0 — 1 A)
TfEr % Hiet # uitafda foran man 2 | =g o am 3 fore gt Samn fagoor e, @
T & ST

(A) 0.1 mA (B) 1mA

(C) 10 mA D) 0.1A

it o i = (i, cos ot + 1, sin ot) T r.m.s. a8 —
1

@A) % i, +1iy) ®) 7= i)
©) % @ +i2) D) %afﬂ‘;‘)

SeRTIT <hl FAT-H Tehfdl TehTIIere]d SWTel <hl ST 39 b hid & —

(A) 3TId TafeRToT hi h1g T ST Bidt & N9 % T HIE Soiag Icarsid Tal
B |

(B) WIeI-3oideil <l 3Tfeehad it Hel et amafad fafrwl it smafa w fsk
HAR |

(C) 1 &Tg-T8 I Y fohall ST B ol 5o T 991 U8 & Sl Scdfoid 21d & |

(D) wehrwt ferge e smrafera ferferwort sht <fterem ox ffe =i st B
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6. A coil of N turns is placed in a magnetic field B such that B
9

is perpendicular to the plane of the coil. B changes with time as

B = B, cos (2%’5) where T is time period. The magnitude of emf induced

in the coil will be maximum at 1
nT nT

A t=— B t=—

A) S B) 1

(€) tzg (D) t=nT

Here,n=1, 2, 3, 4, ...
7. A circular loop A of radius R carries a current I. Another circular loop B of

radius r(: %j is placed concentrically in the plane of A. The magnetic

flux linked with loop B is proportional to 1
A R B VR

3
©) R>2 (D) R2

8. A galvanometer of resistance 100 Q is converted into an ammeter of range
(0 — 1 A) using a resistance of 0.1 Q. The ammeter will show full scale

deflection for a current of about 1
(A) 0.1 mA B) 1mA
(C) 10mA D) 0.1A
9. The r.m.s. value of a current given by i = (i; cos ot + i, sin wt) is —
) |
A) E (11 + 12) (B) E (11 - 12)
1 [[2 . 1 .2 .
© - iy +i3) (D) Eof +i3)

10. The quantum nature of light explains the observations on photoelectric

effect as — 1

(A) there is a minimum frequency of incident radiation below which no
electrons are emitted.

(B) the maximum kinetic energy of photoelectrons depends only on the
frequency of incident radiation.

(C) when the metal surface is illuminated, electrons are ejected from the
surface after sometime.

(D) the photoelectric current is independent of the intensity of incident
radiation.

2155/4/3 7 P.T.O.
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11.

12.

13.

14.

15.

16.

fopet fcrarareh el weTel shl grarchid S Bt &
(A) ¥ I FOTCHS (B) %% 3 gHTeH
(C) 3Tk 3R FoTcHeh (D) ATk 3T &I
BISG IS LAY S-S H nall &l <l BISAT (r_) n o 1Y fohd TR for=mor st & 2
(A) r yocn B) l"nocl
n
©) rnocn2 D) Iy & L2
n

AT : T T 13 § 16 T T HH fou mu F — U A1 SRISYA (A) TUT R HTBRO
(R) &t Topam T 8 | 37 U941 o Tl 39U o1 19 U &g (A), (B), (C) 3R
(D) § 9 =3 SIS :

(A) IR (A) 3R HIT (R) THT IF & T SR (R) 3R (A) shl TEl SR
2

(B) 3R (A) IR ST (R) THT T & 3T HRUT (R) 3R (A) hl TEt AR
TR |

(C) 3T (A) IF 8 I HRU (R) ATH 2 |

(D) fe AT 31y (A) 3T HRT (R) 319 & |

AR (A) : T foret ATeTeh T Soierei= o1 3TUETE BT 2 A1 39T I8 7Y &1 2id1 2 76
39 ITeTeh o Tt g Solae = g fegm & wifem & |
R (R) : 3T9ATE o ST oh Tad ATG <Dk ol T STEIRITUT BIe & |

HARHLT (A) : THTN o SR 3T Torerd= | TRt FHo1l Teh TS H T STl & TR hIE
hTcA! TShet 3T Tl 2 | fortt 370 Yoo ° I8 o¢ SITdl 8 3R kg =wehIe! ks
ST HIAT R |

%I (R) : UHT 39 RO W BIAT &, FHifeh SHTqehol IR faad sl IREreaAT T SHall ol
TR TE B ¢ |

ANHYT (A) : G7g3Ti & foTT uferier AT T[oTeh GHTeTeh AT p-JehR o reTeTh] & foTu
e qTd Uik SOTIcHeh BIdT & |

SR (R) : GTG3T1 H ST 918 SKUMATTA BId & Sefeh p-JehT o HLATcTh] H IgHETH
AT ATEh LTI B & |

IRBYT (A) : et Tt R R fow ST WX ek & I8 & Soiergil <Rl IS i
2|
SHROT (R) : T5eh & HrI%e i GorT § el JehTeT o BIcH 8 Hag Sl AT il 3 |
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11. The magnetic susceptibility for a diamagnetic material is 1
(A) small and negative (B) small and positive
(C) large and negative (D) large and positive

12. The radius (r,) of n** orbit in Bohr model of hydrogen atom varies with n

as 1
@A) r,«n ®) r o«

n
©) r,oc n? D) Iy & L2

n

Note : For questions number 13 to 16, two statements are given — one

labelled Assertion (A) and the other labelled Reason (R). Select the

correct answer to these questions from the codes (A), (B), (C) and (D) as

given below :

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

(B) If both Assertion (A) and Reason (R) are true and Reason (R) is not
the correct explanation of Assertion (A).

(C) If Assertion (A) is true and Reason (R) is false.

(D) If both Assertion (A) and Reason (R) are false.

13. Assertion (A) : When electrons drift in a conductor, it does not mean that
all free electrons in the conductor are moving in the same direction.
Reason (R) : The drift velocity is superposed over large random velocities
of electrons. 1

14. Assertion (A) : In interference and diffraction of light, light energy
reduces in one region producing a dark fringe. It increases in another
region and produces a bright fringe.

Reason (R) : This happens because energy is not conserved in the
phenomena of interference and diffraction. 1

15. Assertion (A) : The temperature coefficient of resistance is positive for
metals and negative for p-type semiconductors.
Reason (R) : The charge carriers in metals are negatively charged,
whereas the majority charge carriers in p-type semiconductors are
positively charged. 1

16. Assertion (A) : Electrons are ejected from the surface of zinc when it is
irradiated by yellow light.
Reason (R) : Energy associated with a photon of yellow light is more
than the work function of zinc. 1

2155/4/3 9 P.T.O.
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s -9 5x2=10

17. (a) 3TRE U T IR 3UR6 1.5 3T B9 40 cm & Toheft e o et 1 15
1Y 1 gage fog B (CB = 20 cm) W %E M1 7 | fog P & 8107 %4 W 39
FeTael oh Sfeferea <Al wehfa 3 feufa ma shifsm | 2

(b) Teret STl qlarieh AT HHRISH H TG 3R AT o o st <l gl
1.00 m & | afe 39 glaxie 1 TaE= &HaT 19 7, dF 3Tfigeae 3R 1fi o &
hIehE gl ST SHIT | 2

18. A V3RV, ferwei gr e foreft e 3R foreh et & gerg ¢-sivedt qareei

%ﬂm,(ﬁ}wmlélﬁaﬁ@ﬁm 2

19. IS SR fohTuT STUEHI |1 oh HHETG hid o fISH o heteh T ITHTHSE STTIA i
2 | 99 38 few w1 foreft uresff uresm & qoid: gaen Sran & @ g Jeror ok i & foh
fonta fortor o wetes 1 Sieh—Sieh Tae1 Tl 3 | 39 HIEAH 1 3T FTd ShITT | 2

20. 98 19 1A it Fre o fereft =eten o Wit H 38eh 27 °C T IRl = &Tv& 25%
g B I & | FTeteh T Sl ard ok 2.0 x 1074 °C1 2

21. Tl p-n Y s &1 (1) smfelyes s=EA 3R (1) Tkl sEea | ufuy sma
Eifere | 37 g1 yestn | [-V sriirererfore off @it | 2

2155/4/3 10



I—
SECTION - B 5x2=10

17. (a) An air bubble is trapped at point B (CB = 20 ¢m) in a glass sphere of
radius 40 cm and refractive index 1.5 as shown in figure. Find the
nature and position of the image of the bubble as seen by an observer
at point P. 2

OR

(b) In normal adjustment, for a refracting telescope, the distance
between objective and eye piece lens is 1.00 m. If the magnifying
power of the telescope i1s 19, find the focal length of the objective and
the eyepiece lens. 2

18. The ratio of de Broglie wavelengths of a proton and a deuteron accelerated

. . }\'p . 1 . Vp
by potential V_ and V, respectively, | — | is —. Find —. 2

19. A ray of light is incident normally on one face of an equilateral glass
prism of refractive index p. When the prism is completely immersed in a
transparent medium, it is observed that the emergent ray just grazes the
adjacent face. Find the refractive index of the medium. 2

20. Find the temperature at which the resistance of a conductor increases by
25% of its value at 27 °C. The temperature coefficient of resistance of the
conductor is 2.0 x 1074 °C-L, 2

21. Draw the circuit diagram of a p-n junction diode in (i) forward biasing and
(11) reverse biasing. Also draw its I-V characteristics in the two cases. 2

2155/4/3 11 P.T.O.



e

qUg -1 7x 3 =21
22. () (1) A Yehed shl TR 3T 38ehT ST AT faIfgT | 3

(i) @ et FEnE aiATieERTa, fomeh! oFaTs w9H [, WU W @@ Ny 3TN,
e BT ¢, 3R 1, (Or)) &, % 9 FAR Wehedl o (oY AT Fed~
iR |

AYAT

(b) <ire Frahi ugre foheg HEd & ? hIT SHA Sl HehodHT b1 ITAN Hich I
I 1 TERAT T T Fraehed oh STEAT ST | 3

23. AN 3TN I ¢ ¥ ARG S M =Teish @A A 31K B Saeh! fsamd seaer: R 3R
2R %, TH-gat ¥ Al gl W@ 2 | 37 Wil I fhH aR & wAifSra fopan man 2 |
@A A & 3ifaq fava o few =it g ifse | 3

24. TSR AT SR | JEhIv ShIvT (0)  TTY Hfad Fehiftfa ol (N)  fo=mur &1 gar
% fore e i | 3@ ame grr 3w 5 31 frsehat b1 fbrer wehd €, 3 foaftae | 3w
SRIAT H ST <hi TehedH gl o foTe =efeh I 1T | 3

25. feuu Feess A ufterfera Hifsa
() Tag A 3R M o st wwrelt ufef, qen

(i) Sl g Y wrfert 3
C
10 Q 10 Q
B D
10Q 10 Q

2155/4/3 12
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SECTION - C

22. (@) (1) Define mutual inductance. Write its SI unit.

Tx3=21

(1) Derive an expression for the mutual inductance of a system of
two long coaxial solenoids of same length /, having turns N, and

N, and of radii r; and r, (> r,).

OR

(b) What are ferromagnetic materials ? Explain ferromagnetism with

the help of suitable diagrams, using the concept of magnetic domain.

23. Two conducting spherical shells A and B of radii R and 2R are kept far
apart and charged to the same charge density c. They are connected by a

wire. Obtain an expression for final potential of shell A.

24. Draw the graph showing variation of scattered particles detected (N) with
the scattering angle (0) in Geiger-Marsden experiment. Write two
conclusions that you can draw from this graph. Obtain the expression for

the distance of closest approach in this experiment.

25. In the given network, calculate :

(1) effective resistance between points A and M, and

(11) power supplied by the battery.
C

2155/4/3 13
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26. <hIg 3T HGT =ToTeh, TSEH 910 1 YaTied 2 W& 8 X X o 3fex @ @ | fog PO, r) ®

P ST q ST 3 gl FgER RRE ATV = v, § & T ST R B | TR g

IR H 379 fohT S 9ol et b1 aimor 37 feem sma hifsm | 3
AY
IP(O r)
X'-- >X

27. U Afga ffaRad & =men il
() ToRIagraeh qUN ! ge7 & ST=AIhAT i hi O foem srcfess o= 2t 2 |
(i) HTSshIS 3TeH gRT T fohT ST ool WTeI Yerdt | St 8HT 9eT |

(iii) AfCET HW Tl AfeET HLd THY 319 TE T i & TEIRT I8 & | 3
28. (a) I fergue 3R AfiEh Tet o i favier Shifse | 3

(b) ¢,Pu??? % forgued 1ol 3R, U235 o forgue-Tul § (e THHAT 7 | 3G
U6 o,Pu?39h 1 g o Al TATAT 1 for@ued &1 S, a1 fepal Sl (MeV 1)
e Bt 7w forges gerd 3id 31t 180 MeV 7 |

gigs—-¥¢ 2x4=38

A : T TEAT 29 T 30 FHH NG T 7 | T4 feu Tw 7= 1 31T Hh T
o IR AT |

29. Ge I Si S g LTI 1 96 forelt 3ra Tuger i 3767 AET A AIe foRan STt B
ql 98 STuget 3reETers 9 S1d 8 | AT A § 39 Solae TR ferk digar A9 3raw
TTEeh! Sl HgdT & GaTYd it 2 | 3Fd 31Uged ¥ WId i WIS p-TehR AYET n-Jh
T Jef=ITeTeh p-n A § aiafda foram s e 2 | fheft p-n @fér & fmior 9 g1 afsramd
fereror 3t SroaTe B € | 1 sreiaTeis SRS Oot §9 ¥ 1S p-n |1 & B & s @
ol O SITEr Sfieedt % FTANT o e arg-weast weM fopu wird € | 3w fefimes smafia 8n
T HIE p-n F G BT Fael Th & foun § yarfed a9 < B | 32 o1 % Hwor feed
ST 1 STANT Toreqd &9 H, 378 0T 7Y QU1 a1 STHTG=ImE1 § Jedmad! (ac) Seedrsti
o femertor & forg fepar ST @ | 4x1=4

2155/4/3 14
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26. An infinite straight conductor is kept along X'X axis and carries a current
A

I. A charge q at point P(0, r) starts moving with velocity v = Vol as

shown in figure. Find the direction and magnitude of force initially
experienced by the charge. 3

>
F<

(0, 1)

_____________H_
T o<
— v

27. Explain the following giving reasons :
(1) ‘Electromagnetic waves differ considerably in their mode of
interaction with matter’.
(11) ‘Food items to be heated in microwave oven must contain water’.
(111) ‘Welders wear face mask with glasses during welding’. 3

28. (a) Differentiate between nuclear fission and fusion. 3

239

(b) The fission properties of 3, Pu=>¥ are very similar to those of 92U235.

How much energy (in MeV), is released if all the atoms in 1 g of pure
9 4Pu239 undergo fission ? The average energy released per fission is

180 MeV.

SECTION -D 2x4=8
Note : Questions number 29 to 30 are Case Study based questions. Read
the following paragraph and answer the questions that follow.

29. A pure semiconductor like Ge or Si, when doped with a small amount of
suitable impurity, becomes an extrinsic semiconductor. In thermal
equilibrium, the electron and hole concentration in it are related to the
concentration of intrinsic charge carriers. A p-type or n-type
semiconductor can be converted into a p-n junction by doping it with
suitable impurity. Two processes, diffusion and drift take place during
formation of a p-n junction. A semiconductor diode is basically a p-n
junction with metallic contacts provided at the ends for the application of
an external voltage. A p-n junction diode allows currents to pass only in
one direction when it is forward biased. Due to this property, a diode is
widely used to rectify alternating voltages, in half-wave or full wave
configuration. 4x1=4

2155/4/3 15 P.T.O.
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() 9 Ge 1 HIGH THHASH UG  H1Y AT 11 2, A1 STuizes & goiel-99 §
SIS ST bl ki U o foTT STTaT9eh a1l Bl § ST

(A) 0.001eV (B) 0.01eV
(C) 0.72eV D) 1.1eV

(i) foreft fou am ox foret srefermeres | ST STTET aTEehi 1 F@ 2.0 x 1010 cm™3 7 |
SHhT HTCH TarERSih STYget qTaTvlsti & fohan T 3 | 38eh uiommeesy sad foed
(BTAT) 1 BT 8 x 103 cm ™3 B T B | 39 3Tef=ITetes H Soiae <1 ohl BT 2
(A) 2x 1024 m3 (B) 4x1028m3
(C) 1x1022m™3 D) 5x10*2m™3

(i) (a) T p-n Gftr s sHa T

(A) Eﬁﬁgﬁﬁp-?ﬁﬂﬁn-ﬁﬁﬁﬁ?wm%W@FﬁWn-ﬁﬁﬁ
p-&}ﬁsﬁaﬁ?ﬁ'&'@tﬁmﬁl

(B) 3ol 3T B THI b1 &1 n-&F 8 p-&1 shl AR f&or B 2 |

(C) TAFAI T n-851 T p-&7 <1 3TN fHT0T Era1 B 97 BIeAl b7 p-&1 &
n-& 1 AR foreur gan 2 |

(D) SAFHT TR &I I 1 &l p-&1F | n-8F <hY 3R fo@r B 2 |

JAYAT
(i) (b) T p-n Gftr S s THT T T

(A) oo 9 g8q qu 3TIaTE 9T og B # |

(B) Torexr gm &g qer ST9aTE 91 984 21 § |

(C) Torewor um qen ST9aTE G gHT & g8d Bt ¢ |

(D) ToremoT 9T qeT 3T9ETE 9T ST B o7 Bl # |

(iv) Tgt ac Sieedr V = 0.5 sin (100 =t) aice 1 sT0-a11 ¥ fopeft 31ef qun fewentd
T ot T fepentt o T @ gt fobam T 7 | g o W Frla e i

g shew: R
(A) 25 Hz, 50 Hz (B) 25 Hz, 100 Hz
(C) 50 Hz, 50 Hz (D) 50 Hz, 100 Hz

30. I3 o1E G I8 § oy UHT UGl SehTTTeh A1eAd 2T & 578k QHT I81 § %A § H TH
AT g1 =T | fopeft wohet et g8 gra it whafes o fofe g3t o1 S9am et o |
% I I8 T 3h{Heh &9 H hich Tdcl bl o [TU o8 §3 T o Hent §[F 37 39 T 7
o8 T U foRaT ST g | FRET < Y wiekE g (IS &WdT) | o GHI BT i
Freanat qen fqaw & T <" & e % Aueds W R war 7 | Tt Terd @
AT ST TehT TTT JehTST shl AUTCE TR ¥R ohidl & | TIE] b1 TS Jited &THdT
3 SATEYH o TET 3R SRET o9l w1 9Ted 3 H gAR) TR il @ | 4x1=4
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(1) When Ge 1s doped with pentavalent impurity, the energy required to
free the weakly bound electron from the dopant is about

(A) 0.001eV (B) 0.01eV
(C) 0.72eV D) 1.1eV
(1) At a given temperature, the number of intrinsic charge carriers in a
semiconductor is 2.0 x 101 cm™3. It is doped with pentavalent
impurity atoms. As a result, the number of holes in it becomes
8 x 103 cm™3. The number of electrons in the semiconductor is
(A) 2x 1024 m3 (B) 4x10*m3
(C) 1x10%2m3 D) 5x 1022 m™3
(111) (a) During the formation of a p-n junction —
(A) electrons diffuse from p-region into n-region and holes
diffuse from n-region into p-region.
(B) both electrons and holes diffuse from n-region into p-region.

(C) electrons diffuse from n-region into p-region and holes
diffuse from p-region into n-region.

(D) Dboth electrons and holes diffuse from p-region into n-region.
OR
(111) (b) Imitially during the formation of a p-n junction —
(A) diffusion current is large and drift current is small.
(B) diffusion current is small and drift current is large.
(C) Dboth the diffusion and the drift currents are large.
(D) both the diffusion and the drift currents are small.

(1v) An ac voltage V = 0.5 sin (100 =t) volt is applied, in turn, across a
half-wave rectifier and a full-wave rectifier. The frequency of the
output voltage across them respectively will be

(A) 25 Hz, 50 Hz (B) 25 Hz, 100 Hz
(C) 50 Hz, 50 Hz (D) 50 Hz, 100 Hz

30. A lens is a transparent optical medium bounded by two surfaces; at least
one of which should be spherical. Applying the formula of image formation
by a single spherical surface successively at the two surfaces of a thin
lens, a formula known as lens maker’s formula and hence the basic lens
formula can be obtained. The focal length (or power) of a lens depends on
the radii of its surfaces and the refractive index of its material with
respect to the surrounding medium. The refractive index of a material
depends on the wavelength of light used. Combination of lenses helps us
to obtain diverging or converging lenses of desired power and
magnification. 4x1=4

2155/4/3 17 P.T.O.
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(11)

20 cm HIHE gl 1 I3 el HTHN < 15 cm Hishd gl o Tao e o™
o HFeh 1 HA1E @1 5 | 59 SIS <hl a1 § —

-5 -5
@ 5D ® =D
4 3
©) §D D) ED

foreft 3T o1 < I81 31 Skl BrsA1 R 3R 2R 7 | A 39 o i BrRd gt

(ij%,a‘rﬁaémaéaﬂamaﬁ#@%:
(A) (B)

(C) D)

DO W] ot
O3 Wk

(i) ol T o %1 BiRE gt

@iv)

2155/4/3

(A) I H G WG A B |

(B) ATafcd TehTe1 h! AUTCEd H Sl §H W &€ ST & |

(C) 3o BT <h! Tehall o531 § HHl §H T 8¢ ST ¢ |

(D) T&F & oh IT(CI G FEEH W H I AW T EE ST 2 |

(a) 3T ¥ T STFER 10 cm HIHE gl 1 1 Ia qaen o L 3T 15 cm
IR gl %1 IS JTddet U1 M Tsh-g8l § 40 cm %1 gl T wHer ferd 2 |
&I 38T H T g YT I3l oiF TR 3T ol & | 3ifom gfafers o
o HTUE Hal TN fehal gl o s 2
L M

k—— 40 cm —
(A) 10 cm, & o ST 3R (B) 10 cm, & o TR 3TR

(C) 20 cm, & o ST 3R (D) 20 cm, & o g 3R
YA
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(11)

A thin converging lens of focal length 20 cm and a thin diverging lens
of focal length 15 ¢cm are placed coaxially in contact. The power of the
combination is

-5 -5
4 3
©) 3 D (D) 3 D

The radii of curvature of two surfaces of a convex lens are R and 2R.

If the focal length of this lens is(gj R, the refractive index of the

material of the lens is :

5 4
(A) 3 B) 3
3 7
(©) ) D) =

(111) The focal length of an equiconvex lens

(iv)

2155/4/3

(A) 1increases when the lens is dipped in water.
(B) increases when the wavelength of incident light decreases.
(C) 1increases with decrease in radius of curvature of its surface.

(D) decreases when the lens is cut into two identical parts along its
principal axis.

(a) A thin convex lens L of focal length 10 cm and a concave mirror
M of focal length 15 cm are placed coaxially 40 cm apart as
shown in figure. A beam of light coming parallel to the principal
axis is incident on the lens. The final image will be formed at a
distance of

L M

k—— 40 cm —]
(A) 10 cm, left of lens (B) 10 cm, right of lens
(C) 20 cm, left of lens (D) 20 cm, right of lens
OR

19 P.T.O.
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(iv) (b) 16 cm HIHE gl % ForEl 3T o L, T IS Teh11 =, ST o o & 318
o HHTH &, AT HL @ & | 78 L, o THIE I3 317 30t o L, feeh!
BIE gl 12 cm 8, 40 cm g W @ & | 3fam wfafers ) wepfa 3 oe

L, & g0 grfl s
(A) drfdeh, 24 cm (B) 31T, 12 cm
(C) drfaes, 32 cm (D) TE, 18 cm

KC R 3x5=15

31. (a) (i) Toreht TR Ulgeht HuTiGy TSEeh! AfSehiaT < e 9Ueh d AT qigehIsT &1
SAhe A B, 1 ufgehiaTi o o wagdie ‘K 3R WIeT 1 IS [eeh Wl
T ? | 39 GG S i o foTe s2ieteh I <hifSu |
(i) o fafir eitanstt < HeniEt 1 uget (1) Sof 7 i ik (2) wree 3 et 100 V
% dc A T FAMTA FRAT 1 3 | AME S QH1 TR0l H TN H died H ol
AT 40 md 3T 250 md g, T 3T GenfE shi emiand J1a shifse | 5
JAYAT
Gb) () TR T 1 IUAN ik T8 S b fohHl vehHHE AR I FHAad

TTEL o RV Tepef formg W fora M E = % n 8 oI el B | el Tefiehi
0
% 39 AT 1A E |
(i1) Wmﬁﬁgﬁ%ﬁgﬁwumuwwﬁoqlw%
9

B = (5a2+2)i
&1 E 1 N/C T x 1 Hiel § =Ferd fepam T 2 |
39 YW H YT 10 cm o TRt ©9 b1 3@ ¥ guu S778R feud fran mn 3 |
TieRferd ST |

¥

=

Z

(1) 3999 | TR aTeT foega wored, qei
(2) 39 T g INEg e 3e | 5
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A beam of light coming parallel to the principal axis of a convex
lens L, of focal length 16 cm is incident on it. Another convex

lens L, of focal length 12 cm is placed coaxially at a distance 40
cm from L;. The nature and distance of the final image from L,

will be

(A) real, 24 cm (B) wvirtual, 12 ecm
(C) real, 32 cm (D) wvirtual, 18 cm
SECTION - E 3x5=15

A dielectric slab of dielectric constant K and thickness ‘t" is
inserted between plates of a parallel plate capacitor of plate
separation d and plate area A. Obtain an expression for its
capacitance.

Two capacitors of different capacitances are connected first (1) in
series and then (2) in parallel across a dc source of 100 V. If the
total energy stored in the combination in the two cases are 40 mdJ

and 250 md respectively, find the capacitance of the capacitors. 5
OR
%
Using Gauss’s law, show that the electric field E at a point due to
%
a uniformly charged infinite plane sheet is given by E = % n
0
where symbols have their usual meanings.
9
Electric field E in a region is given by
- A
E =Gx2+2)i

where E is in N/C and x is in meters.

A cube of side 10 cm is placed in the region as shown in figure.
y

—
E

o
Y
v
=

Z

Calculate (1) the electric flux through the cube, and (2) the net

@(iv) (b)

3. (@ @)

(i1)

(b) @

(i1)
2155/4/3

charge enclosed by the cube. 5

21 P.T.O.
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32. (a)

(b)

33. (a)

(b)

2155/4/3

®)

(i1)

(iii)

®)
(i1)

(i)

(1)
(iii)

®)
(i1)

fopet It gdur g fonelt o w1 wfdfena s <ol & o fepeor s
wiferw 3R 3a@ gdur gefertor g i |

ThITTeh T % IAfirgvaes 3R fimm o (AfeT) S % foe agees i
T ITART T TR ST & 2

foreft gt gemeslt gr fomelt o7 fomar a1 31rarei 200 % | ARt <61 ke gl 2
cm & T 3w fdferd 3= W &1 § | Jgeas gRI 3o TEeH A
HIfSTT |

AYAT
fopeht T o7R foreft oo <6 <fter ot <hifv |
T g ToTRaU e Suge 31T ShT ST Shich TIEH <h 2T ShT T
e |
2 o Tgferd wawT o farfei S, 3R S, & &= 1 gl 3 mm & T 9¢ 1
i @ gt 1.0 m 3 | g Yo foran T @ fop =iteft =rwehiet! fipest qarlt et
T35t & 5 mm T gl TR | ST R ST a1t Sehrer <hY TR T <HifT |

3 ST 1 Ioei@ hiteg 5 R Tl LCR #oft aRay 3t S7HTE 3h1 3
TR et & | ST ac €A shi 3T o |1 LCR St afta s wfdsmen
4 foreror 1 gt o for 7 wfifer |
ST TG <h1 HERIAT H Tohel! ST ZTAhIH 3h1 RIS ShI SATEAT ST |
feret ameferes AR | SHo11- 819 & &1 ShRUT fIRg |

YAl
TG <61 FERIAT H ToheT ac SIfHE 31 ST 3R Shrifafy o6 Had § Sme HifT |

HIS Sl TopHt M Hl aferm B r A FMATA v A H @R | 2H
ST | Tolg Trach 1 SAT0l o foTu =isreh wTed ST |
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32. (a)
(b)
33. (a)
(b)

2155/4/3

®)

(i1)

(ii1)

®)
(i)

(iii)

(i)

(iii)

(®)

(11)

Draw a ray diagram for the formation of the image of an object
by a convex mirror. Hence, obtain the mirror equation.

Why are multi-component lenses used for both the objective and
the eyepiece in optical instruments ?

The magnification of a small object produced by a compound
microscope 1s 200. The focal length of the eyepiece is 2 cm and
the final image is formed at infinity. Find the magnification
produced by the objective.

OR
Differentiate between a wavefront and a ray.

State Huygen’s principle and verify laws of reflection using
suitable diagram.

In Young’s double slit experiment, the slits S; and S, are 3 mm

apart and the screen is placed 1.0 m away from the slits. It is
observed that the fourth bright fringe is at a distance of 5 mm
from the second dark fringe. Find the wavelength of light used.

Mention the factors on which the resonant frequency of a series
LCR circuit depends. Plot a graph showing variation of
impedance of a series LCR circuit with the frequency of the
applied a.c. source.

With the help of a suitable diagram, explain the working of a
step-up transformer.

Write two causes of energy loss in a real transformer.

OR

With the help of a diagram, briefly explain the construction and
working of ac generator.

An electron is revolving around a proton in an orbit of radius r with
a speed v. Obtain expression for magnetic moment associated with
the electron.
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