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c=3x 108 m/s
h =6.63 x 10734 Js
e=1.6x10"19C
Ho=4m x 1077 Tm AL

g = 8.854 x 10712 (2 N1 m2

1
e = 9% 109 N m2 C2
TCSO

SoTagH 1 g A (m,) = 9.1 x 1031 kg.
L 1 geIH H = 1.675 x 10727 kg.
e o1 geiH = 1.673 x 10727 kg.
JATENTIET §&AT = 6.023 x 1023 yfaq 71w Hiey
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General Instructions :

Read the following instructions very carefully and follow them :

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

(i1) Question paper is divided into FIVE sections — Sections A, B, C, D
and E.

(i11) In Section A : Question numbers 1 to 16 are Multiple Choice (MCQ) type
questions. Each question carries 1 mark.

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

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

(vi) 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
choice has been prouvided in few questions in all the Sections except
Section A.

(tx) 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=3x 108 m/s
h=6.63 x 10734 Js
e=16x10"1°C
Ho=4m x 1077 Tm A~

g = 8.854 x 10712 (2 N1 m2

1
e = 9% 109 N m2 C2

Mass of electron (m,) = 9.1 x 103! 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’s constant = 1.38 x 10723 JK-!
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el 2 | 9fe aR P 1 9feiy R B, o1 R Q T Ticle g 1
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3. TRt AR 1 cm Tl hiS @US x-37871 < ST T & a7 +x Tour 3 S1fewr 36 arR @ g/
0.5 A Sefed & @ & | 39 wew § R g 85 B = (0.4 mT) | + (0.6 mT) k1

I fohT TR R | 39 AR o TS T AT 9t & — 1
(A) (2] + 3k) mN (B) (=3j + 2k) uN
(C) (6] + 4k) mN (D) (—4] + 6k) uN

4. et pugeht # 100 W 2, TS0 T3 1 8F%eT 0.05 m2 B qUT SHHT ol e
1.5 Q7 | 39 Fusel! =l fepsll &101 T 90 mT & Freehid & T 3ok 3787 ol &1 o THIRK

TEd U ST T R | I &40 39 puset § YN e 8 — 1
(A) 3.0mC B) 0.30C
(C) 045C D) 15C

5. 3! 0.016 H ehed &l 0.81 m &=l 3R 0.02 m e &t arg & s afnforest
HANRITT T B | 39 TRATICTeRT H W <hl T BT =fay 1
(A) 2592 (B) 2866
(C) 2976 (D) 3140
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SECTION - A
1. Figure shows variation of Coulomb force (F) acting between two point

1 . .
charges Wlthﬁ, r being the separation between the two charges (q; q)

and (q,, q3). If q, is positive and least in magnitude, then the magnitudes

of q;, q, and g4 are such that 1
F
@, a,)
3
(9, a5
A) gy <q3 <4, B) d3<4d; <4dy
©) q; <qy<4qg (D) gy <q; <dqg

2. Two wires P and Q are made of the same material. The wire Q has twice
the diameter and half the length as that of wire P. If the resistance of wire

P is R, the resistance of the wire Q will be 1
R

A) R ® 5

© 5 ®) 2R

3. A1 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 1
(A) (2] + 3k) mN (B) (=3j + 2k) uN
(C) (6] + 4k) mN (D) (—4] + 6k) uN

4. A coil has 100 turns, each of area 0.05 m2 and total resistance 1.5 Q. It is
inserted at an instant in a magnetic field of 90 mT, with its axis parallel

to the field. The charge induced in the coil at that instant is : 1
(A) 3.0mC B) 0.30C
(C) 0.45C D) 15C

5.  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
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(A) mh (B) %

h
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A voltage v = v, sin ot applied to a circuit drives a current 1 = 1, sin (ot + ¢)

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

iy Vo iy Vo
© % D) 5" cosd

The given diagram exhibits the relationship between the wavelength of
the electromagnetic waves and the energy of photon associated with them.
The three points P, Q and R marked on the diagram may correspond

respectively to : 1
Energy4

Q

A Wavelength
(A) X-rays, microwaves, UV radiation
(B) X-rays, UV radiation, microwaves
(C) UV radiation, microwaves, X-rays
(D) Microwaves, UV radiation, X-rays

4
A beaker is filled with water (refractive index g) upto a height H. A coin 1s

placed at its bottom. The depth of the coin, when viewed along the near

normal direction, will be 1
H 3H
@ 5 ®
4H
€ H M) 3~

The stopping potential V|, measured in a photoelectric experiment for a

metal surface is plotted against frequency v of the incident radiation. Let
m be the slope of the straight line so obtained. Then the value of charge of

an electron is given by (h is the Planck’s constant.) 1
m
(A) mh ® 3
h 1
© = D) T
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B.E
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10. Let 2, A, 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) x> Ay > A, B) i, > Ay >Ry
(C) Ay > >0y D) x, = Ay =g
11. Which of the following figures correctly represent the shape of curve of
binding energy per nucleon as a function of mass number ? 1
BE. | B.E. |
A ! |
) | (B) |
: A : A
56 56
A | i
©) ; D) ;
80 80
12. 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.

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) Both Assertion (A) and Reason (R) are true and Reason (R) 1s the correct
explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of 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) : 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.

I 55/1/1 Page 9 of 24 P.T.O. I
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37T
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wﬁwww%ﬁamqw% 2 | 39 forg I <fisrm A1 Il |

19. aﬁéqmsﬁauéwgg(mﬁﬁ%)a@ﬁﬁﬁﬁ% | 35h fepHT eTeh T T fad

TS T TohtuT TE H ST IITHR B o I8 o I T LAl § | 10T 0 Tiehiora
T | 2
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7
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14. 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.

15. 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, >> 77,.

16. 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.

SECTION - B
17. A battery of emf E and internal resistance r is connected to a rheostat.
When a current of 2A is dawn from the battery, the potential difference
across the rheostat is 5V. The potential difference becomes 4V when a
current of 4A is drawn from the battery. Calculate the value of E and r. 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 dlfferenceg on the

screen. Find the intensity at this point.

19. A transparent solid cylindrical rod (refractive 1ndex$) is kept in air. A

ray of light incident on its face travels along the surface of the rod, as
shown in figure. Calculate the angle 6. 2

20. Prove that, in Bohr model of hydrogen atom, the time period of revolution
of an electron in nth orbit is proportional to n3. 2

I 55/1/1 Page 11 of 24 P.T.O. I
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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
(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 V4 and v d, are initial and final

values of drift velocity, find the relation between (i) R and R
and (ii) v4 and v,.
(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. Using Biot-Savart law, derive expression for the magnetic field (B) due to
a circular current carrying loop at a point on its axis and hence at its
centre. 3

24. (a) Show that the energy required to build up the current I in a coil of
1
inductance L is 9 LIZ. 3

(b) Considering the case of magnetic field produced by air-filled current

carrying solenoid, show that the magnetic energy density of a
2
magnetic field Bis 5.

2u,
25. (a) A parallel plate capacitor is 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 (junction rule) valid at each
plate of the capacitor ? Explain.
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1 WRRIEsh 7T emf V ol 3hig TG Sl HAINH & | (S, I Gell Wad 80) Foll S, o5
ST T IR YUT 21 ST & G G HeTie shi afgentati 37 sl = it < offr 3tresr s
TATE TR B ST 8 | HT W 37a9 H g art & TRomEaEd 991ie o Bl R e
V. (= g/C) ¥ &5 o H1Y Jig Bl & | e Ig forwat=i sledl o Tl oh s Tt o s’
B I 7, o G quieter SR & S 2 (Q = V) | 38 EYH ufsha i sty §
GG W AT g H T8 o G910 IRea aidT 2 for8 389 wehr Fefua feran st @ —
q=Q[1—e VRO

T SSTeh ol 3Taehe aeni(emx) = me™~ ST ITFNT Hieh IR ST JTed <hl ST Hebell 2 |
37 TR0 R feem hifve fsm R = 20 kQ, C =500 pFaen V=10V
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26. Answer the following giving reason : 3
(a) All the photo electrons do not eject with the same kinetic energy
when monochromatic light is incident on a metal surface.
(b) The saturation current in case (a) is different for different intensity.
(¢) If one goes on increasing the wavelength of light incident on a metal
surface, keeping its intensity constant, emission of photo electrons
stop at a certain wavelength for this metal.

27. (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/c?)

28. (a) Draw circuit arrangement for studying V-1 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.

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

29. 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

'3

s
—
le\_“_

\Y
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 - ek
The charging current can be obtained by differentiating it and using
d
dx (e™¥) = me™~,
Consider the case when R = 20 kQ, C =500 uF and V=10 V.
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() STEHSA S, < AAT S, Gel & T8 HYTE T H{H Ao & —
(A) 5uC B) 5mC
(C) 25 mC D) 0.1C

(ii) wITH T b fIQ il S, 75 qUT S, Gell Wl § | 319 S, i 5 7T S, I @A
fear T 2 | geanfe W 3ifaw Aemr R R

Q) I (B) 5 mC
(C) 2.5mC (D) 5uC
(ili) RC o fere fofra gz g -
A M L2 T3 A‘Z] B) [MO LOT-1 AO]
(C) [M-1L-2T4 A2 (D) [MO 10T A°]
(iv) Hoil S, S5 AT S, GeAl & | 5 HepUS o URelTd TiIge & Yalligd & 8
A) Z—\I/EmA B) e mA
(C) émA (D) 2—lemA
GO
(iv) il S, S a1 S, Gell 2 | Wiciiereh H Ao 9T &1 ARENH 7 &
(A) 5mA (B) 0.5mA
(C) 2mA (D) 1mA

30. T UqcH o & g81 & eI UHT IRGE Yeh1ivieh W1 BiAT & ffeht %7 § %A T I8
3T & A BHT FMMGY, | Thed Tty I8 o fIQ dfers s+ o 1T 93 o1 31
T TRl <1 U7 <k Fehm W ik ¥ & ek Uaol oEl o foTT o TRt § a1 36
TTETd o Y UTH L Eehdl & | FhHl 18 o g1 hiehd forrg Bid @ fog “wrem wiehd foreg”
qer “faeta wieRd g Had & 3T $TH Ush o o T 3 a1 QU 18 o qall AR BT
2l 4x1=4
1) Screen

Convex
Lens

Plate on Hidden
Side of Box

Light Box
with Plate
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(i) The final charge on the capacitor, when key S, is closed and S, is

open, 1s
A 5pC (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) [MLZT3AZ (B) [MOLOT A9
(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

(A) Z—\I/EmA B) /e mA
1
() émA (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

30. 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
(1) Screen
Convex
Lens
Plate on Hidden
Side of Box
Light Box
with Plate
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REE
l

I | gt et W foram AT | weh et Seater i a2 ueh et areft 71t
&fes T@T i & Th wic RI= fru 1 2 | 78 e i wifd s wta1 2 | Se 38
T 1 WETH TSRt ST B o U WX 35ehT ardtaeh Sfdfers sHar 2 |

frefafaa 3 @ ®F 1¢ W 97 gfdfera 1 ot freqo w27

T T

(A) (B)
(i) e T T i @ e e @ 7

(A) I g1 & foT 3TaE Hea FoMcHS BT & |
(B) Tereft edur grr o wft sty wfcfesii o6 foru straea srenes gar 2 |
(C) 319aet oid % ol 3TaE Ted eTeHe BiaT 8 |
(D) drfeeh 3R Ie7e Uidfera o foTu 3mrarei deg o 2idm & |
(iil) RIeRH Gl £ o TeRHT 3T oIH hI 36k A& & o TIFaad Gl GHI | H h1el T
2 | 38 Yo AT <kl Bishd gl Bt

A) f B) 2f
© % @) %
Jrean
(iii) afe I FRTT (i) § Toray o1 | 20 cm U W 71 9& 79 € 50 cm 31 gt W
@ 1 ITANT fohT T o <61 wiehd gl 2
(A) 10 cm (B) 12 cm
(C) 16 cm (D) 20 cm

(iv) TorHl IV i@ o Yo Bishd forg @ foray <1 gt X e widfersr <t o <
foca wrerd forg @ gt X, 2, 1 <iF 3l %ishe g 2

@A) X, X, B) /X, +X,

X2
©) /X, X, ®) /X,
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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) ©) D)

(11) 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 i1s always positive.
(D) For real and inverted images, magnification is always negative.

(111) 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 :

@ f (B) 2f
f f

© 5 D)

OR

(111) 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

(A) 10cm B) 12cm
(C) 16cm (D) 20cm
(iv) 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) X, X, B) /X, +X,

X2
©) X X, D) X,
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31. (@) () 5 pC 3R -1 pC e g fog &Y FHEM: (=3 cm, 0, 0) IR (3 cm, 0, 0)

forgait w feug & |s¥r9%:srﬁi%ﬁe%a@ﬁ'gﬁ?éa§:% * o ST

fopam T 7, 9= A = 3 x 105 Vm 7 | 39 ToRga & o s fh hi fer
forgga Sott § aftada ftenfora hifs | 5

(i) 9TYH fera 1 ameteni < fopeft fehr W 32 317asr + 80 C T — 80uC & 5
3ok & 16V T fTITaT=R 3cq= LT 2 |

(1) Terra &t anfian sia il |

(2) Ife qenfE ¥ 91 o T W IEATS 3 1 whis TaEgd qreay o fen
ST dl €l =TeTohl oh s fa¥e=L =1 T ?

(3) afe o <ot T & 1 aREfdd ek + 160 pC 3T — 160 pC
Y T sme a1 @ e <kt anfar °§ 8 gfterds g 7 319 ST sk
fore sro i |

YT

(b) () " ifers MeflF @ A, B 31 C W femm Shifse e g 61 B
R % | T @ial # B33 R/10 <t Tehgt o1 3l 7ig 7 | 3 iy @ictl i
H: +6q,—4q AT 14q A fe7m 71 7 | 39 it i Tieh bl off shu:
—2q, +8q 3R —10q 3= feu MU g | 7 @iedi A, B 31X C % %4l & 3R
S RS WA o R Icq [oIgld &1 shi o1 ShITT |

(i) 3@ ¥ T IFAR 5 cm B % foreht 378iga & g B WHE — 6 uC
e ferd 8 | fog B 10 cm gl W & forg D W 13 31=1 aiemor 4§ w/H
T fosTea aTreT ferd B | 59 3tedea <Al afifyr & 3fest #1E +5 uC 3Tem
forg C & forg A o ST T 2 | 3rers1 T fehat it <l witenferdl shifr |

+§q
D

[seX
g

C
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SECTION - E
31. (a) () Two point charges 5 unC and —1 uC are placed at points (-3 cm,

0, 0) and (3 cm, 0, 0) respectively. An external electric field

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. 5

(1) 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 nC
and —160 uC, will the capacitance of the system change ?
Give reason for your answer.

OR
(b) (1) 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.

(11) A charge —6 pC is placed at the centre B of a semicircle of
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 uC is moved from point ‘C’ to point ‘A’ along the
circumference. Calculate the work done on the charge.

+6q —6q
D C B
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39, (a) (i) Tenelt orowe geeeh 89 & AN V @ RWH FE We s # et sHER

7Y HRgd HLAT 2 | 5
R

s Q
7

ﬁzﬁmwww%w%mﬁ@@m% | fsg P, Q3 R
frepe < wow § Iraehia & <Al fowm @ B 7 3 forgeT W g &l
FTUTaTeh aieTon] o foresy © 317 1 o Gehd & ?

(i) &ABS A I HIS URIETE JATHR TTI I Heg; T IS b &7 B 30~

m%l%mﬁq%ﬁwwgmﬁam@%\éél

YT
®) @) %Fﬁmmgmzﬁa%aﬁﬁﬁﬁﬁ%ﬁe?wwwmmw
Tt o fIQ =seh A= i |

(ii) Wwwﬁa%ﬁﬁﬁaﬁémﬁmwéﬂVﬁaﬁanﬁmww
T 2 | 39 SACfRI T ol fohelt T i =1t & o Siar @ frees woreasy
Soeh! Tl <Al fewm 8 TomT 1S uftad gu 35eh! TIferst St areeht 3eft T8 el
2 1 30Tk (1) vl Y B et (2) ekt < STierdelet H 9 aitaaH & ?

33. (@) () (1) AHYE HId B e ? Had SHAdeniul 9e- sl Y&T0 Thid oh feTT 39ehT
BT STETIH F1 § ? 5
(2) < I Gl % TehTS SheATHag Tal 8ld & | ST shifay |
(ii) TFHT IS H 1.20 m 1 g Wk g H 0.1 mm g W fEiEr st
Wt 2 | 3 fafEl W fret gy Yo E1d ¥ 600 nm TERE 1 TH™
AT HLETE |
(1) W6 R fHeread! =wehict safaehtor st o sftar fepaft gft &Rt 7
(2) A THehIeA fShst bl wIvflT =SS (379 §) F1d hifsrT |
YT
() () TEmH hH g faRae | s Afad THae au TR ST ©iE W 3T
HTAT & I IHY FAGfdd & Il 8 | FAEfed 3R FAqafdd a0 i G
iRt gaIisy |
(ii) TR TR AT & AT s YT 9 15 cm BT I ToRHT hiT (T0cHTHR
1.5) =h1 T Tie gRI 39dfad aidT & | fomor 3@ Eiwent s a1et 3t
Tfcrfersr <ht feufa wma Sifs |
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32. (a) (1) A proton moving with velocity V in a non-uniform magnetic
field traces a path as shown in t}ﬁe figure. 5

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 ?

(11) 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 \/g

1S .

Ho T
OR

(b) (1) Derive an expression for the torque acting on a rectangular
current loop suspended in a uniform magnetic field.

_)
(11) 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 ?

33. (a) (1) (1) What are coherent sources ? Why are they necessary for
observing a sustained interference pattern ? 5
(2) Lights from two independent sources are not coherent. Explain.
(1) 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
(b) (1) 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.
(1) 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.
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