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15 minute time has been allotted to read this question paper. The question
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the answer-book during this period.
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General Instructions :

Read the following instructions very carefully and follow them :

()
(1)
(iii)
(i)
(v)
(v)

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

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

In Section A : Question numbers 1 to 16 are Multiple Choice (MCRQ) type
questions. Each question carries 1 mark.

In Section B : Question numbers 17 to 21 are Very Short Answer (VSA)
type questions. Each question carries 2 marks.

In Section C : Question numbers 22 to 28 are Short Answer (SA) type
questions. Each question carries 3 marks.

In Section D : Question numbers 29 & 30 are Case Study-Based
questions. Each question carries 4 marks.

(vit) In Section E : Question numbers 31 to 33 are Long Answer (LA) type

questions. Each question carries 5§ marks.

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

(ix)
(x)

I 55/1/3

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 is 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=1.6x10"1C

Ho=4mn x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

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

Page 3 of 24 P.T.O. I



1.

Lug -5

g Y Q I TRufa ot for 2 | Topeft 31— 311awT o bl 38 319w o Tehe oIt form
o ferfer & e o o TR 8 | i fe TR i | U HATe Q W gl ¢ ok e o w9 H
IS q h oI0T <hl Hel FET0T hiar & ?

(A) 1¥ (B) 11

r —> r —

1 ! C
(©) D)

r —> r —

T gere @ ¢ Al A 3R B 1 IrETSal b1 AT 1:2 AT ek BISATSAT T 319
2:3 8 | AfE 3¢ fepelt Ao § wTRel & TR fopar T2 & A1 S SR o 3TUATE T ol

U
U BHT” B
A) 2 (B)

© 5 D)

O|00 N

ToRet TR T 1 cm ST IS WUE x-3787 o STfCT T & TUT +x Teom o Ifee 36 ar & g/

0.5 A Serfed B @ & | 58 wew § Frh g 89 B = (0.4 mT) | + (0.6 mT) k#1
I fohT TAT R | $8 AR o WU T T 9t & —

A) (2] + 3K) mN (B) (=3 + 2k) uN

(C) (6] + 4k) mN (D) (—4] + 6k) uN

fereft aTTest gt 1 wufies 3R fgdiaes puefor § % <t T w1 31T 20 : 1
2 | If¢ 39 Trawmt Sl mfies Fueet T fohel J1d ¥ 240 V ac ST fham ST qe
oo ffa o fa 6.0 Q =1 gfatiges gaifsa o fear S ot gt g &id 9 oft
Tt gy g

A 40A (B) 3.8A
(C) 0.97A D) 0.10 A
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SECTION - A

A charge Q is fixed in position. Another charge q is brought near charge Q
and released from rest. Which of the following graphs is the correct
representation of the acceleration of the charge q as a function of its
distance r from charge Q ?

T T
a a
(A) (B)
r— T —
T T
a a
(©) D)
r— T —

Two conductors A and B of the same material have their lengths in the
ratio 1:2 and radii in the ratio 2:3. If they are connected in parallel across

v

a battery, the ratio U—A of the drift velocities of electrons in them will be -
B

A) B)

D)

N DN
O|00 DN

(©)

A 1 cm segment of a wire lying along x-axis carries current of 0.5 A along

%
+x direction. A magnetic field B = (0.4 mT) j\ + (0.6 mT) k is switched on,
in the region. The force acting on the segment is

A) (2] + 3K) mN (B) (=3 + 2K) uN
(C) (6] + 4k) mN (D) (—4] + 6k) uN

The ratio of the number of turns of the primary to the secondary coils in
an ideal transformer is 20 : 1. If 240 V ac is applied from a source to the
primary coil of transformer and a 6.0 Q resistor is connected across the
output terminals, then current drawn by the transformer from the source
will be -

(A) 40A (B) 3.8A

(C) 097A (D) 0.10A
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3T 0.016 H 3R 1 0.81 m ol 311 0.02 m Frean ot arg & vl wheferst i

YR ST B | 38 TRATITRT § Bl <h! T B =TfeT
(A) 2592 (B) 2866
(C) 2976 (D) 3140

%{ﬁqﬁqamsﬁmv:vg sin ot @W%@W?&Wﬁ%i=% sin (ot + ¢)
YaTfed Bi) & | Uk sk 3 39 qRuy W 3ied v @ad & —

A I~ B) 1i,v,cosd
1,V 1,V
(®) % (D) 02 0 cos )

et frfeRtot <At qerT 8 wal o fotu, X-foptt s1feres grfenren it & aifer X-fomtott
/ feptot

(A) i gl et fafeRwT i sgha @ 1 8 © |

(B) o atreed g fafertl oAt aqiresd @ wH B 2 |

(C) ot oy W =ret et ferfentoti <61 arem stftres gl @ |

(D) it ol Bt & g qrei ferferor fergga —srarehi i €1t @ |

Toret Uresft ga (3T9edHTh n) ¥ Su1s H 9 9 fop) 3ht i deft T IS Tohr 1
forg &1d To4a 2 | 38 59 % I8 o 79 &RI%el § SohIRT |1 o1 RIS +I1d L kel 7, I8
SAHeT & —

nH? nH?
@ 41 B i
H? H?
© Jo D) Giv 1)

SR e 2.1 eV o Toreht ugre o @ fohu TTu fereht wepmer-forea o s o et fave
HIAM 2.5 V IR ST 2 | Icaid BIEAsi1 shi Aferehan ot It 8 -

A) 04eV B) 2.1eV
©) 2.5eV D) 4.6eV
€ hIS p-n TIY SIS HAUTCIeh SATYd BT &

(A) Tferept Y g 3T BTEf R A e T gfg Bt 2 |
(B) Tfereh1 1 s | glg qe BT TR Al FieTs | i &l & |
(C) Uftrept 1 Samg 3T et T bl AIeTE ST | T BT 2 |
(D) Tiferept 1 g | HHft qen BTl TaX Y =ers # gig a7 |
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You are required to design an air-filled solenoid of inductance 0.016 H
having a length 0.81 m and radius 0.02 m. The number of turns in the
solenoid should be 1
(A) 2592 (B) 2866

(C) 2976 (D) 3140

6. A voltage v = v, sin ot applied to a circuit drives a current i = i, sin (ot + ¢)

in the circuit. The average power consumed in the circuit over a cycle 1s 1
(A) Zero B) 1, v,cos o

iy Vo iy Vo
© 5 (D) ~5 " cos

7. X-rays are more harmful to human beings than ultraviolet radiations
because X-rays - 1
(A) have frequency lower than that of ultraviolet radiations.
(B) have wavelength smaller than that of ultraviolet radiations.
(C) move faster than ultraviolet radiations in air.
(D) are mechanical waves but ultraviolet radiations are electro-magnetic
waves.

8. A point source is placed at the bottom of a tank containing a transparent
liquid (refractive index n) to a depth H. The area of the surface of the

liquid through which light from the source can emerge out is 1
nH? nH?

@ oy ® -1
nH? nH?

© Fo= O Gor )

9. In a photoelectric experiment with a material of work function 2.1 eV, the
stopping potential is found to be 2.5 V. The maximum kinetic energy of

ejected photoelectrons is 1
(A) 04eV B) 2.1eV
(C) 25eV (D) 4.6eV

10. When a p-n junction diode is forward biased 1

(A) the barrier height and the depletion layer width both increase.
(B) the barrier height increases and the depletion layer width decreases.
(C) the barrier height and the depletion layer width both decrease.
(D) the barrier height decreases and the depletion layer width increases.
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A i A i
@ ; ®) ;

A A
56 56
A ! A |
© ; D) ;
: A : A
80 80

e : T HEAT 13 | 16 H ¢ e U U & — T i ARG (A) T GER T BRI
(R) o1 T3 TRIT 8 | 39 T3A1 & Tl 34 o1 = feu &1 (A), (B), (C) 3R (D)
T § = hifve

(A) IRYHYT (A) TR FHRT (R) SHI T & 3BT (R), 3TNheH (A) il TE AT 2 |

(B) AfihuA (A) 3R SRV (R) §HI T &, W SRV (R), b (A) H Gt
AT TG 2 |

(C) ANRYT (A) T 7, T ST (R) 36 2 |

(D) R (A) 3SR (R) SHI & FAAA ¢ |

13. AT (A)  : &F TRH p-uHR & Il % fhEt wie @1 fREt n-THR %
eI o fondll Tiw @ ifess ®T 4 Sigeht fohHl p-n T SIS i T&HT &1 o Hehd
g
FR(R)  : Fpdl p-ShR & Fid=meis § 7, >> g, BT 8 J€6 n-JHR &
e § g, >> 5, BT R |

14. IR (A) : TTESISH s H foret fer e o ufehuor wia et sl
feurferst St eTcHes B 2 |
A (R) et S7afdra &1 it ot ol Ted & GTcHS il & |

I 55/1/3 Page 8 of 24




12.

Let 2, kp and A4 be the wavelengths associated with an electron, a proton
and a deuteron, all moving with the same speed. Then the correct relation

between them is 1
(A) hg>2, >0, B) Le>h,>2y
(©) Ay >Ne>2g D) xr, = Ay =g
Which of the following figures correctly represent the shape of curve of
binding energy per nucleon as a function of mass number ? 1
@) | ®) |
: A : A
56 56
i A i
(© | (D) |
: A : A
80 80

Note : Question numbers 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)
(B)

(©)
D)

13.

14.

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

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

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

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

Assertion (A) : We cannot form a p-n junction diode by taking a slab of
a p-type semiconductor and physically joining it to
another slab of a n-type semiconductor. 1
Reason (R) : In a p-type semiconductor 7, >> 7, while in a n-type

semiconductor 7, >> 7,.

Assertion (A) : The potential energy of an electron revolving in any

stationary orbit in a hydrogen atom is positive. 1
Reason (R) : The total energy of a charged particle is always
positive.

I 55/1/3 Page 9 of 24 P.T.O. I



16.

17.

18.

19.

20.

21.

22.

FOHYT (A) : ST HIE Ak Bl o T el HUSHH! 1 TRAY 5= Bl B, df 36
e sh1 IR Teret <rareh oAl TTfl ShUMT whic el § |

RO (R) ;e bl TIfd o RV HuSe! forent aftuy &g 7, o Ui gm i foum
39 YehR Bit B Toh o8 Treres b1 mife b1 feig ot B

IR (A) : Toret eariier # foeiuu 3ud varfed aw & FIHATIT B ¢ |
T (R)  : Topelt fieaiHie il Sueeh ueham e graehiy & 1 feifed g1t 8 |

Qg -§
emf E 97 3= TS ¢ & n Hagdq ol o1 90ft § g9ifq fepam mn 8 | sie # 98
T AT 2 o6 g1 8 X 3R Y’ Seshitra gadnati § wited 8 | 91 X o Rl W favara
aftenferd sHIfSTT |
(a) Taad™ & Tt v & T3 7 600 nm TR & YehTIy g WEHH foham T 2 |
Tererd= Be =1 ugen s 0 = 30° W ugar 7 | far i =ierE ufterfera i |
YA
(b) & Teret TgTerl srRmT i Q1 wehrer i, s ek <hl <fferel [ 2, UG o 38 fohg R

wﬁwwwﬁ%ﬁumqw% 2 1 39 fog W <faran wma i |

Teret ISt & o ST Hetehl oh! THH ashal 31 17 cm 8 | 9 H g9 §H W 39 o
1 HishE gl ST <hITY, | ==l 3 AT o1 U HAT: 1.5 3 1.33 2 |

BIZGISH THTY] % SR-HIge H g Solaeid Il &R —1.51 eV & —3.40 eV T TshH0
AT 2 | HehT hefT <t Brsen o ufterds uftesfera Hifsre | Freraw sraen o soiereia 1 e
Hi s 0.53A% 1

Tereft p-TehR o Si-3TEITeTeh hl AT Teh TdfHseh TuTY] Ut 5 x 107 Rafererta wwmm]
SR Iffya (wifed) st s T 7 | Afe T o fafoereia et o wen wHe
5 x 1028 weETY] i wefiex 7, o Hied (31afisvT) g T § wid om a=diviet ffda gett
(forerti) <t T 1A ShIfNTT | 35 ek ok 3TTTHSIh o1 Teh Seraun i difTu |

gug -
(a) 3V 3N 6V H < seft, e 3=t gfedia shae: 0.2 Q 3 0.4 Q &, Td &
T & | 98 TIoH 4 Q o forefl wferierss & Taifera 8 | T hifse
(i) EISH &1 g emf
(i) EIISH T o 3T=AHeh T
(iii) HISH G o TR Ew

YT
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15. Assertion (A) : It is difficult to move a magnet into a coil of large
number of turns when the circuit of the coil is closed. 1
Reason (R) : The direction of induced current in a coil with its circuit
closed, due to motion of a magnet, is such that it
opposes the cause.

16. Assertion (A) : The deflection in a galvanometer 1s directly
proportional to the current passing through it. 1
Reason (R) : The coil of a galvanometer is suspended in a uniform
radial magnetic field.

SECTION - B
17. n identical cells, each of e.m.f. E and internal resistance r, are connected
in series. Later on it was found out that two cells X’ and Y’ are connected
in reverse polarities. Calculate the potential difference across the cell X'. 2

18. (a) In a diffraction experiment, the slit is illuminated by light of
wavelength 600 nm. The first minimum of the pattern falls at
0 = 30°. Calculate the width of the slit. 2
OR

(b) In a Young’s double-slit experiment, two light waves, each of

. . . : . : A
intensity I | interfere at a point, having a path d1fference§ on the

07
screen. Find the intensity at this point.

19. A double convex lens of glass has both faces of the same radius of
curvature 17 cm. Find its focal length if it is immersed in water. The
refractive indices of glass and water are 1.5 and 1.33 respectively. 2

20. An electron in Bohr model of hydrogen atom makes a transition from
energy level —1.51 eV to —3.40 eV. Calculate the change in the gadius of its
orbit. The radius of orbit of electron in its ground state is 0.53 A. 2

21. A p-type Si semiconductor is made by doping an average of one dopant
atom per 5 X 107 silicon atoms. If the number density of silicon atoms in
the specimen is 5 x 1028 atoms m™3, find the number of holes created per
cubic centimetre in the specimen due to doping. Also give one example of
such dopants. 2

SECTION - C

22. (a) Two batteries of emfs 3V & 6V and internal resistances 0.2 Q & 0.4 Q
are connected in parallel. This combination is connected to a 4 Q
resistor. Find : 3
(1) the equivalent emf of the combination
(1) the equivalent internal resistance of the combination
(111) the current drawn from the combination

OR
I 55/1/3 Page 11 of 24 P.T.O. I
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23.

24.

25.

(b) (1) TS [ HIHE Aedh emf E & fFHl A G s U A aifa 2 1 8 &
T TEd §U 39 aTeteh i FR- 4R Eiwet 38eh! aeTTg i 21 fepam T & |
Ife Rt 3R 3ifaw afale & o R 3 R 99T 3198 a7 o TR 371
Hiwm 7H vy I vy 8, a1 (1) R SR AT (i) vy 3R v, 6 = qe9 7
ST |

(i) & frE =Tete § Soiagl 1 HYaTE T § 3= fave 1 3R B 8, 99
T 1 I8 379 2 Foh =rreres o Tft ‘g sotaei U € T O fem € 2

i i qui s R o e e R, R T e A R, A g
TR TS I QBT BOT T v & AR B | TEf &7 3 U R BIS UehEHH fored &
6 ST ST T @ o6 Sraifira shor fart ferarfora gu e Taan @ | wohies e 1, )
3R & % v § srafira %o s

V—o~® y
! ;
_____ NN I
(a) i &1 B,
(b) i e I,

(¢) fore &7 E Fa i |

WWLCRW@@E;WV:\/HI sin ot T ac GId FANd 8 | ol 3R@
EifT | 39T ITART hieh UL ST TTTaer quUT 9RT 3T ST dieedl o se Hetl<l

o foTu =itk e <hifsre |

(a) Toreh T ufgent Garfa w1 forell ac &1 g STefvra fora e 2 | afe evrfse fs
e ar (1) 3R foedmd 9 (1)  FW 1 7 99 % T forg W g/ M
BATR |

(b) T ITSFd THT (a) H Ter@i® o1 wgent Fam (@i Fem) genfe i a2 ufgent
TAY B ? AT I |
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(b) (@) A conductor of length [ is connected across an ideal cell of emf
E. Keeping the cell connected, the length of the conductor is

increased to 2/ by gradually stretching it. If R and R’ are initial
and final values of resistance and v, and Vd' are initial and final
values of drift velocity, find the relation between (i) R and R
and (ii) v4 and vy.

(11) When electrons drift in a conductor from lower to higher

potential, does it mean that all the ‘free electrons’ of the
conductor are moving in the same direction ?

23. A particle of charge q is moving with a velocity v at a distance ‘d’ from a
long straight wire carrying a current T as shown in figure. At this

9
instant, it is subjected to a uniform electric field E such that the particle

keeps moving undeviated. In terms of unit vectors /i\, 3\ and 1/%, find - 3

V——& y

L)

i d

>

(a) the magnetic field _B),

(b) the magnetic force PT;, and

(¢) the electric field E), acting on the charge.

24. An ac source of voltage v = v, sin ot is connected to a series combination

of LCR circuit. Draw the phasor diagram. Using it obtain an expression
for the impedance of the circuit and the phase difference between applied
voltage and the current. 3

25. (a) A parallel plate capacitor i1s charged by an ac source. Show that the
sum of conduction current (I ) and the displacement current (I,;) has
the same value at all points of the circuit. 3

(b) In case (a) above, is Kirchhoff’'s first rule (unction rule) valid at each
plate of the capacitor ? Explain.

I 55/1/3 Page 13 of 24 P.T.O. I
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26. (a)

(b)

27. (a)
(b)
(c)

28. (a)

(b)

TehTeI—fee[d T9TE o SRINT o TRTHi &1 37 foheal o fafRreanati w1 Seor@ shifse
THTeh! ST ThTRT 3k 0T THGTT o1 START sk a1 <hl SIT Hehel! 7 | 3
TeRTe- TIgd SWTE % 319 FART § Uee U, ffetera = 918 I 7k 37de dicedl 3R
JTafera ehTet <t TR < off 9 7% 1 JauET (@) 4.12 X 10715 Vs § | 369
AR TRIdTeh T A TRER{ATd hIT |

Terelt p-n Y SRS & V-1 ANCIAOTRT o1 31828 i o fofu afuy sreren @it | 3
foreft gTaiTe o arfiremerforent shi 3Trpfa guIfsU |
3 AT | S g G JTTIehI ITH Bl Tehdll & 3ohT Sooid ShiT |

Tepet Tfires Y ‘gem &ffa’ 3R o ot <l uieTyT feifae | e St uid
AT h SR W Torgue YehH’ 1 JUH HIT | 3
Topeft gt o TS Wi 3TN ek =g § qUT U gHHE 2.013553 u B | 35
fore gemmm afd u B qer 35t 9t ged MeV 8 aftefad Sifve |

(mp =1.007277 u; m = 1.008665 u, 1u =931.5 MeV/c2)

gl -9

TR HEAT 29 TUT 30 HH- I UG 999 & | T Tl =1 ug den A= feg g
T % I |

29. T qaen &i¥ <l Y81 & Ty UET IREEl YerTiiies I Bl @ fient %A § %W T I8
T B A BHT FMMRY, | Thed et I8 o TIQ dfers s+ o 1T 93 o1 31am
70 Tohedl <1 I8 & fiomr T itk &9 & %k Idct oidl  foT | Heht T qT 38
YT o 3 FTH L EFehd & | TRHT o8 o Gl BihH forrg Bid & T “Tem iy forg”
e “Tocfa wiepd forg) Fad & 31 ST U o o T IR a1 GO o1 o gadl I Bl

21
@)
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Convex
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Side of Box
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26. (a) Mention any three features of results of experiment on photoelectric
effect which cannot be explained using the wave theory of light. 3

(b) In his experiment on photoelectric effect, Robert A. Millikan found

the slope of the cut-off voltage versus frequency of incident light
plot to be 4.12 x 10715 Vs. Calculate the value of Planck’s constant
from it.

27. (a) Draw circuit arrangement for studying V-I characteristics of a p-n
junction diode. 3
(b) Show the shape of the characteristics of a diode.
(¢) Mention two information that you can get from these characteristics.

28. (a) Define ‘Mass defect’ and ‘Binding energy’ of a nucleus. Describe
‘Fission process’ on the basis of binding energy per nucleon. 3

(b) A deuteron contains a proton and a neutron and has a mass of

2.013553 u. Calculate the mass defect for it in u and its energy

equivalence in MeV. (mp = 1.007277 u, m = 1.008665 u, 1u = 931.5

MeV/c2)
SECTION - D

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

29. A thin lens is a transparent optical medium bounded by two surfaces, at
least one of which should be spherical. Applying the formula for image
formation by a single spherical surface successively at the two surfaces of
a lens, one can obtain the ‘lens maker formula’ and then the ‘lens
formula’. A lens has two foci — called ‘first focal point’ and ‘second focal

point’ of the lens, one on each side. 4x1=4
i) Screen
Convex
Lens
Plate on Hidden
Side of Box
Light Box
with Plate

I 55/1/3 Page 15 of 24 P.T.O. I



i
e [n]

(i1)

(iii)

(iii)

(iv)

I 55/1/3

ARG ¥ il et W foeR ShifsT | Ush sh1eit SHeater it 9T Wb Tt arelt Jidt
Aot W g & T e WAL fru TR 2 | g fem R wifd s a1 2 | o 39
I R EIH ToraT ST @ A1 U¢ TR SHehT ITEdfereh Sfdfers s-d1 8 |

fr=fafgd § @ s 9¢ o s yffars o1 g2 fsgo s 22

(A) (B) ©) )

=1 feam T i | e e B 7

(A) 3T UV 3 T ST Fed FROTcH BT 2 |
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Consider the arrangement shown in figure. A black vertical arrow
and a horizontal thick line with a ball are painted on a glass plate. It
serves as the object. When the plate is illuminated, its real image is
formed on the screen.

Which of the following correctly represents the image formed on the
screen ?

(A) (B) ©) )

Which of the following statements is incorrect ?
(A) For a convex mirror magnification is always negative.

(B) For all virtual images formed by a mirror magnification is
positive.

(C) For a concave lens magnification is always positive.
(D) For real and inverted images, magnification is always negative.

A convex lens of focal length f’ is cut into two equal parts

perpendicular to the principal axis. The focal length of each part will
be :

A f B 2f
© 1 o 1
OR
If an object in case (1) above is 20 cm from the lens and the screen is
50 cm away from the object, the focal length of the lens used is
(4) 10cm (B) 12cm
(C) 16cm (D) 20cm

The distance of an object from first focal point of a biconvex lens is X,
and distance of the image from second focal point is X,. The focal
length of the lens is

@A) XX, B®) X, +X,

X2
© XX, D) X,
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30. I 4x1=4

—

s/\_“_
for i e e e, Pt RO Ao werer vt &, 35 et e i 20 wenfer €, wfod R
1 WIEe T emf V o6 1S 3G sl GRS & | (S, 31 Gl Tad 8Y) Foit S, o<
ST T YT Ut B AT 2 G G e <Al afgentati 31k St & <fifeti & o= smaw w1
TATE TR B ST § | HET W 37a9 H gig art & IRommEasd 991ie o Bl R fovarr
V. (= g/C) ¥ &5  H1Y glg Bl & | e I8 forwa=i siedl o Tl o s et o sk
B AT 2, o e QUi e & S 8 (Q = VO) | 39 JEeH Wiskan st ety §
YT WX 3T q H 9 < |12 TREdH ardl & o 39 SR F&fia fepar Sirar g —
q=Q[1—e VRO

30 ST I FeheH am%c (€M) = me™ T TN hleh HATIRH R T <hl ST Hebell B |

30 et R e hifoe fS@ R = 20 kQ, C =500 uFaem V=10V

() S S, I AU S, Gell 8 T« [T T AfH Ao 8 —
(A) 5puC (B) 5mC
(C) 25 mC D) 0.1C

(ii) wRITH TH o fIQ Fil S, 95 qUT S, il Wl § | 319 S, i 5 94T S, &l @A
e T 8 | e W 3ifom rem R g ?

@A) ;X (B) 5mC
(C) 2.5mC D) 5 uC
(iii) RC o feru fofra gz g -
(A) [ML2T3 A2 (B) [MOLOT! A9
(C) [M1L2T4A2 (D) [MOLOTA?
(iv) Foll S, I AT S, Gell 8 | 5 HehUS o TR Nfckiesh ¥ JaTied 9m &
(A) 2—\1/gmA B) /e mA
(C) émA D) 2—1emA
GECH)
(iv) Foll S, o< AT S, Gell & | Wickiees H T 91 T HARFH 7H 2
(A) 5mA (B) 0.5 mA (C) 2 mA D) 1mA
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30. A circuit consisting of a capacitor C, a resistor of resistance R and an ideal
battery of emf V, as shown in figure is known as RC series circuit. 4x1=4

¢

s
—
s/\_“_

v
As soon as the circuit is completed by closing key S; (keeping S, open)

charges begin to flow between the capacitor plates and the battery
terminals. The charge on the capacitor increases and consequently
the potential difference V, (= q/C) across the capacitor also increases

with time. When this potential difference equals the potential difference
across the battery, the capacitor is fully charged (Q = VC). During this
process of charging, the charge q on the capacitor changes with time t as
q = Q[1 - e R

The charging current can be obtained by differentiating it and using

A (e™¥) = me™~,

Consider the case when R = 20 kQ, C =500 uF and V=10 V.
(i) The final charge on the capacitor, when key S, is closed and S, is

open, 18
A 5uC B) 5mC
(C) 25mC (D) 0.1C

(i) For sufficient time the key S, is closed and S, is open. Now key S, is
closed and S, is open. What is the final charge on the capacitor ?

(A) Zero B) 5mC
(C) 2.5mC D) 5uC
(111) The dimensional formula for RC is
(A) [ML2T3 A7 (B) [MOLOT-LA0
(C) [M1L2T4AZ (D) [MOLOTA9

(iv) The key S; is closed and S, is open. The value of current in the
resistor after 5 seconds, 1s

1 1 1
@ 3 7s mA  (B)\e mA (O N mA (D) 55 mA
OR
(iv) The key S, is closed and S, is open. The initial value of charging

current in the resistor, 1s
(A) 5mA (B) 0.5 mA (C) 2mA (D) 1mA
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31. (a)
(b)
32. (a)
(b)
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()

(i1)

()

(i1)

()

(i1)

SECTION - E

(1) What are coherent sources ? Why are they necessary for
observing a sustained interference pattern ?

(2) Lights from two independent sources are not coherent. Explain.

Two slits 0.1 mm apart are arranged 1.20 m from a screen. Light of

wavelength 600 nm from a distant source is incident on the slits.

(1) How far apart will adjacent bright interference fringes be
on the screen ?

(2) Find the angular width (in degree) of the first bright fringe.

OR

Define a wavefront. An incident plane wave falls on a convex

lens and gets refracted through it. Draw a diagram to show the

incident and refracted wavefront.

A beam of light coming from a distant source is refracted by a

spherical glass ball (refractive index 1.5) of radius 15 cm. Draw

the ray diagram and obtain the position of the final image formed.

Two point charges 5 nC and —1 uC are placed at points (-3 cm,
0, 0) and (3 cm, 0, 0) respectively. An external electric field

2 A A ) ) . .
E =21 where A = 3 x 10° Vm is switched on in the region.

Calculate the change in electrostatic energy of the system due

to the electric field.

A system of two conductors is placed in air and they have net

charge of +80uC and —80uC which causes a potential difference

of 16 V between them.

(1) Find the capacitance of the system.

(2) If the air between the capacitor is replaced by a dielectric
medium of dielectric constant 3, what will be the potential
difference between the two conductors ?

(3) If the charges on two conductors are changed to +160 uC
and —160 uC, will the capacitance of the system change ?
Give reason for your answer.

OR

Consider three metal spherical shells A, B and C, each of radius

R. Each shell is having a concentric metal ball of radius R/10.

The spherical shells A, B and C are given charges +6q, —4q, and

14q respectively. Their inner metal balls are also given charges

—2q, +8q and —10q respectively. Compare the magnitude of the

electric fields due to shells A, B and C at a distance 3R from

their centres.
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(1) A charge —6 puC is placed at the centre B of a semicircle of

33. (@) ()
(1)

(d) @
(i1)

I 55/1/3

radius 5 cm, as shown in the figure. An equal and opposite
charge is placed at point D at a distance of 10 cm from B. A
charge +5 pC is moved from point ‘C’ to point ‘A’ along the
circumference. Calculate the work done on the charge.

+§q
D C

|
U:jog

A

_)
A proton moving with velocity V in a non-uniform magnetic
field traces a path as shown in the figure.
R

s
7
P
The path followed by the proton is always in the plane of the
paper. What is the direction of the magnetic field in the region
near points P, Q and R ? What can you say about relative
magnitude of magnetic fields at these points ?

A current carrying circular loop of area A produces a magnetic
field B at its centre. Show that the magnetic moment of the loop

. 2BA \/A

1S .

Ho T
OR

Derive an expression for the torque acting on a rectangular
current loop suspended in a uniform magnetic field.

_)
A charged particle is moving in a circular path with velocity V in a

N
uniform magnetic field B. It is made to pass through a sheet of
lead and as a consequence, it looses one half of its kinetic energy
without change in its direction. How will (1) the radius of its path
(2) its time period of revolution change ?
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