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General Instructions :

Read the following instructions very carefully and follow them :

This question paper conlains 88 questiong, All guestions are
compulsory.

(i
(ii}
(TiE)
fir)
v
(ui)

{urie)

(it} There is no overall choice giver: in the question paper. However,

{ix)

(x)

Euiestion paper is divided ingy FIVE sections — Sections A, B, €, D
and E,

In Section A : Question numbers I to 16 are Multiple Choiee (MCQ) type
questions. Eoch guestion carries I mard.

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

In Seetion C : Question numbers 22 (o 28 are Short Answer (SA) type
guestions, Each guestion carries 8 marka,
In Section D : Question numbers 28 & 30 are Cose Study-Based
questions. Bach question carries 4 marks.

In Section E : Question numbers 31 fo 43 are Long Ansser (LA) type
questions. Each question carries § marks.

choice has besn provided in few questions.in all the
Seetfon A

Kinefly note-that there iz @ separate guestion paper for Visually
candidates,

Use of calcudator is NOT allowed.
You may use the following values of physical constants wherever ne
e=2x%10%m/s
h=8.683x10%1ls
a=16x 107190

by =4 x 1077 T'm A™

£y = BBOd X 1012 02 N-1 2

Ang,

Mage of electron (m) = 8.1 = 10-% kg
Meags of neutron = 1.676 * 10727 kg
Masg of proton = 1,673 10027 kg
Avogndro's number = 8,023 % 10% per gra
Boltzmann's conatant = 1,88 % 1073 J

L 8% 10%N m® 0=
i}
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SECTION=-A

In & region, the eloctric potentinl varies a8’V = 10 = 50x where Vis in
volts and & in meters. The electric ficld in the region 1z 1
(A) 10NIC along +x

(B) 10N/C along—x

(C) BON/Calong +x

(D) 50 NIC along -x

A conducting wire connects two charged maotailic spheres A and B of radii
r, and ry respectively, The distance beiween thé spheres is very large

compared to their radii. The ratio of electric fields, (E,/Ep) at the s

of spheres A and B will be

(&) B (B} 2
LE- 1
2 2
() r_z ia) IEE
Tx I,

A long streight wire of pirenlar cross-section (Padius g} CR ri
current T. The current is uniformly distributed across this cxo
The magnitude of the magnetic field produced at a point @

{a/2) from the exis of the wire will be

(&) Zero (B} %A

(8 Tj—% |



4. The : :
i shape of the interference fringes in Young's double-slit experiment,
en the distines between the slit and the sereen is very large as

compared to-the slit-sspavation, is nearly !
(A) straight {Bj parabolic
(€ circulur (I3y  hyperbolic

5. An electromagnetic wave passes from vacuum into a dielectric medium
with relative electrical permittivity (3/2) and relative magnetic
permeahility (83), Then, ita 1

(A) wavelength is doubled and frequency remains unchanged.

(B) wavelength is doubled and frequency is halved.

(C) wavelength iz halved and frequency remains uncha.ug‘u‘ﬂi':-
(D) wavelength and frequency both will remain unchanged.

G In & geries LCR civcuit, the voltage across the resistor, !
inductor is 10 V each. If the capacitor is ghort cireuited, the vo
the inductor will e

(A 10V B 2V
(D) 12V

@ ﬁv

7. Electromagnetic waves uged in A dingnostic.
wavelength rangs
(A) 1nm to 10 nm

(Cy 1 mmfo 700 nm
BB ] A
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The 'distance of closest approach’ of an alpha-particle is ‘d" when it moves
with n valocity v head-on towards the target nucleus. If the velogity of

alpha particle is halved, the new ‘distance of ¢losest approach’ will be — 1
d

{A) 3 (B 2d
d

{Cy iy Dy 44

A concave lens of focal Isngth 10 em is cut into two identical planc-conenve

lenses. The focal longth of esch lena will be 1
(A) 20om (B) A0em
(C) 40cm M) Hem

Four independent waves are expressed as

@) ¥, = A sinwt (i) yg=Assin? ot

() ¥y =Ag o080 {iv) ¥, = A= (et + w8}
The interference between two of these waves is possible in
fA) (iyand (i) only (B) (i) apd (Gv) only

() (1), (i) end (v only D) Allof them

Two heaters rated as (P, V) and (P, V) are connected in series aor

v " . ! .
souree of g volt. The power constmed by the combination will e

P 4P
(A (Py+P BY =35
E'I PE P'l PE

© 5F +F) D) 5@ Py




12. In an unbiased pn junction, at equilibrium, which of the following
statements is trye ?
{(A) Diffusion current is zero but drift current exists.
(B) Diffusion current exists but drift turrent iszero.
(€} Diffusion and drift eurrents are aqual and oppoeite.
(D) Both the diffusion and drift corrents exist but are unequsl.

For question number 13 to 18, two statements are given — one Inbelled ns

Kssertion (A) and the other lahelled as Reason {R). Beleet the correct

answer to thesa questions from the options {ti}, (B), (C) and (D) as given

helow :

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

(B) Both Aspertion (&) iand Reason (R) are trus; but Renson (R) is not the
carrect explanation of the Assertion (A). -

(0) Asssrtion {A) is true, but Reason (R} 1x false.

(D) Both Assertion () and Reason (B) are false.

19, Assertion (A) ; All-atoms have a net magnetic moment.
Reason (R) : A current loop does not always hehave as a magnetic

14, Assertion (A): If accelerated electrons are passed through & no
4 diffraction pattern is observad,
Reason (R) : Electrons behive as both particies and waves.

16. Reason(A): The massof a nucleus is less than the sum of the
the vonatituent nucleons.,

Reason (R): Energy is absorbed when the nucleons are haund

form a nucleus.

16, Resson (A): In Bohr model of hydrogen atom, the
diserete and quantised.

Reason (R): In s hydrogen atom, the electrostati
provides the necessary centripets

sround the nucleus:

~5611n~ {} AR PARARARAAR AN 11




SECTION -B
17. In & photoslectric sxperiment, the emitter plate is irradiated with
radiation of 200 nm. The photocurrent becomes zero when the collector
plate potential is — 0.80 V, Calculate the work function {in V) of the
emitter. bod
18. {a) A beam of light consisting of two wavelengthi 400 nm and 600 nm is
ussd to illuminate a single slit of width 1 mm. Find the least
distance of the point from the central maximum where the dark
fringes due to hoth wa\relnngtﬁs eoincide on the sereen placed 1.5 m
from the slit. .
OR
(h)' In ' Young's double-slit sxperimental set-up with slif,
" 0.6 mm & beam of light conaisting of two wavelengths 4403
660 nm is used to obtain interfarence pattern on a screenk
in front of the slits, Find the least distance of the point
central maximum where the bright fringes due to
wavalengths coineide.

19, A wire of length L is bent round into (i) a square coil haying |
{ii) a cireular coil having N turns. The ¢oil in both cases ig
about @ vertical axis coinciding with the plane of the enil, in.
horizontal magnetic ficld and earry the same currents. Find
the maximum value of the torque acting on the square coul
circular coil.

20, What is the order of magnitude of drift velocity of e
Deduce the relation between the corrent flowing th
drift velogity of elactrons in it

21. Draw t_l:u: plot of potential energy of &
their separation. Write two important ce
this plot. r

~55/1/1~ {] B s b




BECTION-C
2. {r) Using Gauss's law, deduce nn experession for electric field at a point

due to a uniformly charged infinite plane thin sheet. 3

(b) Two large thin plane sheets, each having surfuce charge density o,
are held clope and paraliel to each other in‘air. What is the st
electrie field at o point (1) inside and (i) outside, the sheets ?

OR
() Obtain the condition of balance of & Wheatstone bridge.

(b) Tind net resistance of the network of resistors connected between A

and B, as shown in figure,

R
Wy
2R 0O R R N 3R
=_L.LI.L ;'J'l‘_l‘ -ﬂ*‘ AR A AA A &
A M P B

28. A paralle]l plate capacitor of capacitance € hasz a dielectric.
its plates. It is charged to a potential difference ¥ by connechi
battery. The battery is then disconnected. If the dielectrie 8
withdrawn from the capactor, how will the following be affec
(a) Capacitance of the eapacitor,

(b) Energy stored in the eapacitor, and

(¢) The potential difference batween the plates of thes

Justify your answer in each case,

~5E/1f1~ { I AR AR AR AN 15



24.

28.

~55/11~ ” AR AR AR Nt

?Eﬂrﬂu:hdw; A nartow beam of slectrons:entering with. 8 velocity of
* 107 mfs, symmetrically through the space between two paralle]

horizontal plates P, Py and P, Py kept 2 om apart. 8
P, [v Py’
— =]
e mE———————— ===
m "‘--..,‘*
P, 2
2 l PH

1f each plate is 2 cm long caloulate the potential difference V. applied
between the plates so that the besm just strikes the end Pa.

An ae voltage V, = 12 #in (100 at)V iz applied between points
network of two ideal diodes and three resistors as shown inlfi
During the positive helfcyele of the input voliage V; &

network,
(a) Identify which of the two diodes will conduct and wh
) Redraw an equivalent eireuit diagram to show the f]
(e) Crleulste the putput voltage drops V,, across |

the input voltage attains its peak value,

Briefly explain the two important prg
formation of a p-n junction.




7. (8) Draw tha : oy
® Tay diagram ta show the image formatian by a refracting

telesen i SXpress
45 pe and Wrile the expression for sngular magnification for the
scape in normnl adjustment. :

Give Ba .
= EYIE v to explain why a reflecting telescope i preferred

over & refracting telescope; 3

28, () State the two conditions under which total internal reflectivn occurs. 3

26.

~5an/1~ {} WWM

(b}

a8

A transparent container contains layers of thres
transparent liquids A, B and € of refractive indices n, %__n*'
respectively. A lnser beam is incident at the interface betwes
B &t an angle B as shown in figure. Prove that the heam doss NotETEL

2
region C at all forsin 6 >3

SECTION-D

A galvanometer is used to detect orfand measure amall cun
electrical cireuit. 1t essentinlly works on the faet that a ol
nees a deflecting torque when placed ina m

poil experie
deflection in the coil ean be megsured and it is ¥e

flowing in the coil, the number of turns in the coi
magnetic field. A hair spring attached to theooil
and helpsin measuring the deflection. A gl

fp an ammeter or-g voltmeter of de

resistances




(D The torque on the o] Y .
orletatish - temains constant irrespective-of the coil's
1on during rotation due to

(A) use of soft i o
) iron core which increases the magnetic field.

(B) radial magnetic field

5 1 ¥ < :
(©) spring which provides the counter torgue

(D) eddy current in the iron core which causes damping.

(HL)

The best way to increase current sensitivity of a galvan

(&)
B)
(C)
42}

A moving coil galvanometer
40 » 10 m® and pumber of turns &

mngnet:i_{‘: field
of 5 A passes through it i8

(A) 1LONm

() 0.50Nm

increasing number of turns of the coil
increasing area of coil and magnitic field strength

decreasing area of coil and magnetic field strength:

increasing torsional constant of the hair apring

has a coil with ares of
0. The cotl

of 0:25 T, The torgue acting on 1



A galvanometer ogi] e m

full scale ﬂeﬂmeilzu A resistance of 16 Q and the meter shows

prmagen e R R GG o B (e valuk O cieaee
Tt it into 4 voltmetor of range (0~ 12 V) is

(A 40150

(B) 28EGQ
(C) 4150

(D) 3860

(V) A galvanometer with coil of resistance 20 € showa full seale
deflection for & current of 5 mA. To convert it into an ammeter of
vange (0 — 10°A), & resistance of

(A) 0.05 Q should be connected in geries with it.
(B) 0.05 % should be connacted in parallel with it.
(C) 0.01 0 should be connected in parallel with it.

(D) 0.01 Q should be connected in series with it.

0, A researcher performs an experiment on phote-glactric 8
metals A apd B with unknown work functions. She il
surfaces of A and B with monochramatic radiation of vario
and records the value of corrosponding stopping potentials (V). The g

shows the varistion of atopping pptential vy owith the

Siicident radiation (v) for metals A and B
vg L

A
B




Answer the following Questions:

ﬂj From !.1'[& Era -Ph the ke and B are h is Planck
: e k0o work- funsticns of A ( :
constant and evalue |
; i ofuhm_'ga on an electron) | '

e (B) V,andV
y BIRL N
(€) hv, and hy, & hyy lillig
= Rh
2 -]

(i) For radiation of frequency v > vq ‘m_c':dem. on the surfaces of A& and B,
the maximum kinetic energy of ejected electron is .
{A) greater for metal A because ithasa smaller work functions
(B) greater for metal B because it has & larger worls function. l

(C) greater for metal B becanse it hag higher fhreehold frec

d metel B becauss

(D) the smme for both metal A an
[

independent of work functions of metals.

(115 1f the intensity of the incident radiation for hoth metals A
sicy constant, then

doubled keeping its frague

{A) the slope of the parallel lines

will increase.

(B) theslope of the parallel lines will dect

(C) the thﬁshold'frecluﬂnciaa-fnr both A

o parallel lines ) 1 not

(D) the slope of th
per second,

will be emitted



AL (a)

(b)

(KEB) o photoclctron i 1,

+ If the frequency were increased to By,

KE of the photoelectsons becomes Ey, Then (‘_é:] sils
(A} 113 '
(C) 26

(B 1/2
(DY -3
OR

L&t m be th
; e .E slope of the graph line for metal B, If e is the value of
electron charge, then Planck's constant b’ is given by

{A) me ®) i
m

© % o) i

SECTION-E

An electric dipole consists of two point charges q and —q

by a distance 2a, Derive a0 expression for the electric fisld

this dipole at a paint distant r from the centre of the d

eguatorial plane. Write the expression for the electric f

off point, 1.e. ¥ > &.
A dipole is placed in %=y plane such that

at v'= a and ¥ 5 b respectively., There

1 %—-‘m the region Caleulate the fo



tarmmah% “hested in parallel by conneeting their positive

exprossion fop o DOBRtive terminals together, Deduce an

thammﬁm“m Hvalent emf and equivalent internal resistance of
A parallel combination s .-

) pnd 3B gud ination, s stated in (a) above, of twa colls of emts E

e _ﬁn .'“1 | resistances R ench i connected across &

| ance IR. Find the current that flows through resistance 2R.

# (@) Using the relation for refraction at a curved spherical surf
the expression for lens maker’s formula;

(o) Three lenses Ly, L, and L;, each of foral length 40 cm,
-coaxially. The distance between L; and L, and between!
120 cm and 20 em respectively. An object is kept at a distancs

em to the left of lens L,

'Find the distanee of the final image formed from the object.
OR

(8) Draw a ray diagram o show the jmage formation by a o

mirror when the object is kept between its focus a

curvature, Using this diagram. derive the mirror foro

(h) A concave mirror produces 8 two times magnified
N objeut"k'ept 10 em in front of it: Caleulate the o8

mirror.

8 () State Faraday's law of electromagne

() Derive an expression for t‘mr,

solenoid of length ! and cross-§



()

(b)

. _!i_he primary, find

(i) output voltage,
]

% conducting rod of length 50 cm, with one end pivoted, is rotated
With angular spead of 60 rpm in o uniform magnetic field of 4.0 mT
':Hx-__ ected perpendicular to the plane of rotation of rod. Find the emf
iniuwdm the rod.

: OR

‘Draw a labelled diagram of a step-up , transformer. State the
principle on which it works and obtain the ratio of secondary voltage
to primary voltage in terms of number of turns and curres
two coils.

The ratio of the number of turns in the primary to
an ideal transformer is 1: 5. If 5 kW power at 200

(i) current in the primary, and




