SECTION—A
TUg—h

Note : Question Nos. 1 to 16—multiple choice type questions (MCQs)
carrying I mark each.

f¥w . TN §ST 1 ¥ 16—wgeed TER % W (MCQs), S 1 I

1. As we move away from a positively charged particle, the potential due to
the charge

(A) increases linearly (B) increases non-linearly
(C) decreases linearly (D) decreases non-linearly
wmﬁﬁm—mﬁﬁmmﬁﬁmﬁ,awm%mﬁmmm
(A) awhd: TGl @ (B) afawa: oG 8
(C) awd: w2 (D) aifigsa: e B

2. Which of the following is called a universal gate?
(A) AND gate (B) NAND gate
(C) OR gate (D) NOT gate
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(A) AND @& gR
(B) NAND @& gr

(C) OR @& R
(D) NOT @&
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3. A solid c
ylindrical
block of volume V and density p floats vert
vertically in water

with one-half
of its volume immersed. In another liqui

d, it floats vertically

ith 4th of
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me outside the 1»1qu1d surface. The relative density of
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. A travelling wa
y(xt)= Asin (kx - ot)- The maximum particle velocity is
k
(A) ';‘3 B =
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(C) Ao 2
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Aa) LT3A7 (B) MLT2A
(C) MLT3A7! (D) MI?T—2A™

A parallel-plate capacitor is charged by a battery. The battery is
disconnected and the plate separation is increased. The potential
jifference between the plates will now -

A) increase
B) decrease

C) remain unchanged —h
)) increase up to a certain value of separation and then decrease

Rl G B e g R R s # o R T @ g ded
ﬁmﬁmm%tmaﬁqﬁ%aﬁﬁ@aﬁmmé,iﬁ@ﬁ%mﬁmﬂm
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'hich of the following does not affectthe capacitance of a capacitor?
\) Change in separation between tﬁe’ffplates

3) Area of the plates =

) Dielectric constant of the mediuiﬁ‘i between the plates

)) Charge on the plate
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TR H
e meésurement of the e.m.f. of a primary cell

(B) ammeter

(D) potentiometer 1

) Theg @ TR B R v § e w3 A

(B) Wi
(D) drefRriex

sonnected in series and then in parallel. The
ances (Rg/Rp), in the two cases will be

B) n:1
(D) n?:1 1
A Sofige 3 Wi frm s @ i R awedsen 3
Rl 1 S (Ry/R,) B
| B) n:1
(D) n:1
ject is formed by a convex lens. The colour
> of the lens is
(B) green
(D) red 1

(B) &
(D) <=
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12. If we make identical prisms of different types of glass, the broadest
spectrum is formed by a

(A) soda glass prism (B) crown glass prism

(C) flint glass prism (D) quartz glass prism 1

ﬁ%mm—mm%ﬁa@%@vwﬁﬁﬁmm,ﬁm%@mm

(A) Frer Bt Ry 3 , (B) w7 1= firem @
(C) f&e +ig fisy 2 (D) #T #ia frew &
13 leﬁ;&i éfrlr;e {gllowmlf quantities does no¢ change when light passes from
another having different optical density? 1
(A) Intensity (B) Velocity
ci
(C) Frequency (D)

corresponding reflected ang refracteq rays is
(A) 30° (
B) 60°
(C) 90°
(D) 180°
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5. A boat at anchor is rocked by waves where crests are 100 m apart and
. velocity 25 m s . The boat bounces up in every

(A) 025s B) 4s
(C) 50s (D) 100s 1

AW T TR T @ T g IR-N2 B @ 2 Fed @ wava el F = ogh
100 m T AT 25 m s7! Bl I T IW I&A ], T

(A) 025 s ¥ (B) 4 sH
(C) 50 s ¥ (D) 100 s #
16. Two coherent waves having intensities in the ratio 9:1 produce

interference. The ratio of maximum to minimum intensity in the
interference pattern is

(A) 2:1 (B) 4:1
€ 9:1 (D) 10:8 1

YT Y G FHerraag T, R diganst § sam 9 ¢ 1 R, st s §) aRomess
I AR Yo § Afiean we =man disanst w1 I R

(A) 2:1 (B) 4:1
(C) 9:1 (D) 10:8
Note : Question Nos. 17 to 28 are objective type questions of 2 marks each.

few . 9w @@ 17 4 28, TOF 2 3% % IS THR ® TH 8

17. Read the passage given below and answer the questions (a) and (b) that
follow it : 1x2=2

“The first law of thermodynamics asserts the equivalence of heat and other
forms of energy. However it fails—

() to indicate the direction of flow of heat;

(i) to provide the conditions under which heat can be converted into
work;

(i) to indicate the extent to which heat can be converted into work.”
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</ Second law

(D) third law
(%) m’?ﬁaﬁwa?ﬂw, W)JOO%mmaw#ﬁFmeaﬁiam% 2
A T foeny (B) erq fyom
Q) Iz ey (D) qeig g
2 Which of the fo]]owjng forms of energy is most closely associated with
hearp
/A) Potentiaj energy (B) Magnetic energy
(C) Sound energy (D) Kinetic energy
v%##%wﬁ-mmm%mmmméw%?
(A) TRrfer gt (B) gy gwi
) &G17 Fof (D) fas Ft
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esult in the formation of new elements. These reactions carl E?JSO.b!
ed by protons, deuterons, neutrons and other light nuclei. L:k;
reactions, nuclear reactions can be endothermic or exothermic.

ap nuclear reactions, the nuclei of the reactants interact with

an dr
}‘g 10 Ei uc
chem ical

ﬁ@wmﬁmﬁmmmmwﬁ(ﬁ)@(@)%mmz
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=3 §1 @1 SRR W Wi, S, =gl st g ge Al g ol 3ead 163
51 gwar 21 TaEie fRast f we 3 of st @1 Swad B gwdl 217

/@) Which of the following pafti¢les is the best projectile to trigger &
nuclear reaction?

(A) 3He  ® H
©) 2 N ) 1
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1. Matel: Colurmry—y with the correct option of Column-—IJ -

Colearriry—yf Colump—11

*e D T ’ e
A - A -»‘S«’ﬂ"“{i“f’ v i/ Series combination
AR 7y Paralle! com bination

I 4 F 4

T A AAA e

# 4
AN o) ) Balanced Wheatstone bridge

F

v Unbalanced Wheatstone bridge
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L aldile & LAaa T & N B S TR e, ==

Vh_lf.‘h the central sz\“:;:.;::z 18 ?:wéof;—‘ the

1s various optical phenomena in terms 0

option of Column—II : 1x2=2
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26. Write ‘True’ for correct statement and ‘False' for incorrect statement : 1x2=2

(a) The decay rate of a radicactive element increases with increase in
temperature.

(b) Using techniques of artificial radioactivity, it is now theoretically
viable to convert iron into gold.

7w ¥ v w o Tow v % R owmw fofeu
() Tt feanfes o= & §¥a R 96 W @ ¥ @l Y
(@)WW@WWWM%‘WW%@%@@%&

weer Ya 2l
27. Match Column—I with the correct option of Column—II : 1x2=2
Column—I Column—II

(a) Upper fixed point on Kelvin's scale (i) Boiling point of water
(b) Efficiency of an ideal heat engine (i) Triple point of water
working between ice point and (i) 100%

steam point (iv) 26:9%
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Lrz=)
(a) *In Y‘oung’s double-slit experiment, if the separation between the slits
is tripled, the fringe width will become

times of the initial value.

(b) In Young’s. double-slit experiment when light of wavelengths
'(A, = 6000 A) is used 99 fringes are seen. The number of fringes seen
in the same space with light of wavelength (A= 5500 A) will be _____.

s vl & gff i .

(&)’)dj%ﬁ%ﬁmﬁ,wﬁ%ﬁﬁ%aﬂaﬁ@mgﬁmﬂmmﬁ&am
YRIY® O &) T 8@ S

(@) 1 % Rt @ &, s a@l=d (L= 6000 A) %y # I9dm #§ @@ >, @
99 fbsT WTH §FI (A =5500 A) F ThI™ T I HE W IaN A wH F

fhs s g
SECTION—B
Q|us—a
Note For Question Nos. 29 to 43, an internal choice has been provided in
some of these questions. You have to attempt only one of the given
choices in such questions.
fdw

T WG 29 & 43 & forg, o ! § i fawen e mn 21 W@ oy A
few mq faswedi @ @ Ul Fae ©F fabew T RN

29. Mention any two methods of reducing friction between two surfaces moving
relative to each other.

TH-gE F e TR < 8 % e o & s 6 R @ Rt &1 sgw Fif
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32. What is Reynolds number? How does it help us to decide the nature of flow?

2
Hiesd mwaﬁ%?mﬁwﬁmﬁwgﬁﬁmmmm%?
Or | uan
What is terminal velocity? Write the expression for the terminal velocity of

a sphere of radius r and density p, falling in a fluid of coefficient of
viscosity n and density o.

A A 7 r Bow I p WS F VA 0 W o e % e § P
T R T % st dm % for e R
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36. Calculate the momentum of a photon of frequency V.

, safr % B2 & dam F1 o

37. Draw a circuit diagram of a stabilized power
transformer, a full-wave rectifier, a capacitor

% RY-IIF ZEHIR, TH Qi-ai REerl, T auieliT fhee wd T S IS gl
gu faelt wrfia wiite Yo %1 9R9Y M@ I
38. What is Raman spectrum? How is it produced? Explain the Stokes lines and
anti-Stokes lines of this spectrum. 3

m@mwm??%%@m??wmaﬁm%@ﬁwgﬁm%@sﬁ
& s $INT|

39. Two particles of different masses have equal kinetic energies. Find the ratio
of their linear momenta and velocities.

firsd gogmr a1t @ @i ) Tfaw S ST § I W Fam wd A & 9 {0
Fifiu)

supply showing a step-down
filter and a Zener diode.

Or / 3uar
A particle undergoes a displacement g =(3{ +4/)m, under a force

F =(51{ +3j)N. Calculate the work done under the force.

foreft wrer ﬁ=(5f+3j)N % @& . P s
W H g d=(31+4
st o 7 % ' (3i +4j)m foreemed gfar 21 990 &

s : A R
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42. Define the terms work, energy and power, Give their Hl unita, Give t.wc;
ovents in which force acts on a body and the body moves but no mechanical

L

=

WOrK Q ) 5
L

wrd, sl wiks val 6 wRenid Rifaw) % S1 o dangu) Dl @ wend s,

Rl el Rug v wer o) e R ol aw Ry o W & we w9 H swrta wg wifie

Rl Wl Qanl | ' a
Or | e

Give an example of a variable force. Derive an expression for the work

done under such force. ‘

aferdefer et ST e IeTEr SaTRel 6 bR F wel b arenta e o wef & R sase

eqd HIfRg)
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40. Draw circuit diagrams to plot the characteristics of a p-n junpt'{on diode i.n
(a) forward bias and (b) reverse bias. Also draw the characteristic curves in
cach case.
frl pon i eas % e o i % fa ofow wite s, i TR
(%) st @ of (@) SoR AR @O THOCH S e 5%
iy

. . -uni - ion.
41. Water flows through a horizontal pipe of non-uniform cross-sectio

el -1 ;

If the pressure at a point where velocity is 9'2 ms s ?P?mgv0; mg;;u;y,
what is the pressure at the point where velocity is 1-5m s (Given : ty
of water = 10° kg m™)

fpfl S STTE w1 uiedy $ AR uEn ¥ W veiied @ @Rl Afe e Tl

%@W,%’fﬁwwénoams“l%,mwmaa20mm%m3€(,ﬁt?
forg T g/ F € Wil M 105 m s7 7 (fem R 9w W wAeE = 10 kg md)

Or | Fuan

Calculate the approximate rise of a 1i(1uid of density IOOQ kg m™= in a
capillary tube of length 0-05 m and radius 0-2x10™3 m. (Given : Surface
tension of liquid = 7-27x102 N m™! and g=10 m s7?).

WW%O-OSmWaﬁto-zx1o—3mﬁwﬁﬁaﬁw

1000 kg m™ o F1 73 feeh e o sw M (Ren ¥ ¢ 5@ B 9w w
=727x102% N m™' @ g=10 m s2)
42. Define the terms work, energy and power. Give their SI units. Give two

events in which force acts on a body and the body moves but no mechanical
work is done.

+H, Tl wE wfE vl i qhemend fafen % S1 wes

AR Tt QAN WAy,
5 foreft favg W st off o R ot ww

T H } W wE H e B T
sH T8 gl | i
Give an example of a variable force. Derive an expression for the work
done under such force.
W&aﬁqsﬁaaamqmmw|wm%aa% =i e e wR ¥ e s
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43. Why do two infinitely long parallel straight current-carrying conductors
interact? Two 5 m long straight wires kept parallel to each other at a distance
of 30 cm carry currents 10 A and 15 A in the same direction. Calculate the
magnitude and direction of the forece-between them. Does this force tend to
increase or decrease the separation between them?

Q I T % WY T TR Ry aEs S6 TH-gi W SE 96 o9 87 5m

TS % Q) WY AR 30 cm Al g W TH-g@ F il @ § 3N FH A 10 A

I 15 A 6 gl wH @ e # vl @ @ ¥ % N9 W 9o sE F gt

MH@W%%%%@E%%%%%%%W%%%%%%S
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