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SECTION I (Thirty five questions)

Question: I1- 35

Directions: Each of the thirty five questions or

incomplete statements in this section is followed by

Jour suggested answers. Select the best answer in
each case.

1. Which of the following phenomena
provides evidence that light has a wave
nature?

. A Emission of light from energy - level
transitions in atoms
B Diffraction of light passing through a narrow
opening
C  Absorption of light by a black sheet of paper
D Photoelectric effect

2. The S.1. unit for the work done on an object

is

A e mhs®
B kegm’s’
C kpms?
D Kgm’s?

3. In the photoelectric effect, electromagnetic

waves incident upon the surface of a metal

can cause electrons to be emitted by it. Which

of the following will result in more electrons

being emitted per second?

A Using a different metal

B Using the same intensity of radiation, but of a
shorter wavelength

C Using the same iniensity of radiation, but of a
higher frequency

D Using more intense radiation of the same
wavelength

4. Two identical, hard , spherical balls X and Y
each of mass m, are travelling in opposite
directions, with the samespeed u. If they
collide elastically on a.friction - free'surface,
which of the statements below best describes
their motion?

A They stick together on impact, and
instantaneously come Lo rest

B Thetotal energy of the system is conserved

C The energy before collision is greater than
that afier collision

D The total kinetic energy just afier impact is
mu’

5. Which of the following statements about

a moving body is NOT correct?

A Even without a body accelerating, it is
possible for its speed Lo change

B Whenever the speed of the body changes, its
velocity equally changes

C If the body has a constanl, it is possible for it
to have an acceleration
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D If it were brought to rest, it is not possible for
the body to start moving when the resultant

force acting on it is zero

6. Of the processes below, the one in. which
practically all the heat transferred is done
by Conduction is ? _
A From the sun to an earth satellite
B From a soldering iron to metals being
soldered '
C  From the bottom of a glass of water4o an ice

cube floating in it o
D From a mammal to the surroundingair

7. Two forces [ andf» are acting on a block‘on
a frictionless horizontal surface as shown in
figure 1. If the block hasan acceleration of
magnitude 2.0 m s *%, what is its mass?

A 1.0kg
B 60kg
C/ 50kg
D' 7.0 kg

8. A girl throws a handball vertically upwards
with.an initial velocity of 9.50 m s'. When
the ball finally returns to her hands, it would
have covered a distance of

A 92Im
B Il5m
C 460m
D 129m
9. Which of the following can effectively
lower the internal energy of a room?
A Afan

B A refrigerator with its door left wide open

C  Anair - conditioner partially exposed to
the atmosphere

D A refrigerator with its door closed

10. Which of the following comparisons of

nuclear fusion and nuclear fission reactions

is NOT correct ?

A Nuclear fusion occurs at very high
temperatures whereas nuclear fission occurs
€ven at normal temperatures

B Radioactive waste disposal is not as much a big
problem with nuclear fission as with nuclear
fusion

C  More energy is obtainable from a given mass
ol fusion reactants than from an equal mass of
fission reactants

D Smlcc very high pressures are encountered, both
f\J§I0n and fission reactors must be housed in
thick-walled steel vessels
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il A longitudinal wave moves to the right
through o untform homogeneous medium,
as shownn figure 2 Points 1, 2, 3 and 4
represent the positions of the particles of
the mediom The wavelength of this wave
1= egual to the distance between points

e 1l | 4l ]|

Iigure 2
A land )
B 2and}
C 1 and 3
1Y) and 4

12 What is the electric field strength midway
Between two particles each camying a
charpe of 2 pC separated by a distance of
010 moan ane!

A 00
Bo72x10"vVm!
Coaxet vy !
D0 v

L3 An electron makes a transition from a
ligher encrpy tevel 25w a lower enerpy
fevel By swathin an atom T b and ¢ represent
Planck’s constant and the free - space speed
ol hight the trequency of the guantum of
clectromapnenic radiaton produced is '

A f‘ - ’*.‘
h )
B B, —-E
h
C he
Fl - F:
n h
b, - E,

14 Anccarth sarelhite
the surlace of the
the carth and
surface 1s g,
piven by

city of the satelhite is
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I5. P and Q are two current carrying wires.
Figure 3 shows the patiern of the magnetic
flux density around the wires. What
direction(s) of flow of current in P
and Q would give rise 1o this pattern 7

Current going inlo the |

page i

]

Current going 1o the |

page ‘!

i

, j

rrenl going into the | Current coming out 1'
ge of the page

16. Four projectiles A, B, C and D were launched

from a level ground and returmed to level
ground. The table below shows the ininal
horizontal speed, the initial vertical speed and
the time of fhght for each projectile.

Projectile | Initial initial time of |
hornizontal horizontal flight |
speed /m 3" | speed /ms ‘ms' |

A 400 294 600

H

B 600 196 400

|

& 80.0 196 400 T

|

D S0.0 245 5.00

i

Which projectile travelled the greatest horzontal
distance? (Neglect air resistance)

Fiwra (hgr
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1T Gin the surface ob o planet of vl 1 a0

ohiject expreriences a force f1yeie 1
Bravity. What force does il experience
when 1t is maved 1o s point st a heighi
(VI feam the surlace of the planet
A 000
I (0561
C 1y
D7

¥

L

Whist physical quantity does one need 1 plot i
the vertical axis to abtaln o wriph of the (ype
shown in figure 4, relating 19 o charging
capncylor

Y Figure 4
0 s
Time/s

Potential difference
BB Charge
C Capacilance
D Curremt

19 A helium atom consiots of two protans, two

electrons ond 1wo nevtrons. In the  helium aloi,

the strong force i¢ the fundamental interaction
between the

A Llectrons only

IV Flectrons and protons
€ Neutrons and protons
1> Neutrons and electrons

20 Yellow light of frequency 509 « 001,
passes from water through st glnas inte
a medium (M), as shown i ligure 511 the
absolute indices of refraction®f willler and
flint glass are 1 33 add | 66 respeetively, the
absolute index of féfraction of M should be

Flint glass ’\:
Medium M \
Figure S

A 166

B Lessthan 133

C  Greater than 1.33 but less than 1,52
D/ Greater than 1.52 but less than .6
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71 The vector dingram belien regn esems i
Vert | zerital um.[mmh’ ff,;) and Ihe yeortial
campeaent (fy ) 6f 0 2810 1 e aeting
ut an angle b the heizenital ae sternn in
(igure 6, What wre the sragnitieles of thew
coseripineril e

24 H

fy

Vigure 6

e

A [fy=3SMand [~ A9

B fy-A9MNand [~ QU
( f” - |4 M and fy" 7 LI

O [y =19TH andl f,~13 4N

22 A lixed mass of gas goos (heaigh a cycle of
changes labeledgfQE S, Wha is the net 0 4
deme on the “ﬂi in ﬂn(,r [~y

2. vt J
Plgur 7 VG

A 14603 J
I 60y )
( a0
(¥ 2106 )
2] Sametirnes, sourd waves sirike a

drinking glass and cause i1 1o shatter This
phenomenaon illustrates

A resanance
B reflection
C refraction
§] diffraction
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{ Fhe disp "m-tlmcgm”m“; I8
o figure 3 i Hemtrare the motions of foo
vaves. 20UE fron feft 1o right A
Lhyd b LRELLRLL] LELL
p b pi b . et wa LH
1o ¥ T L:I‘ ’ E;Eé‘j e B
b A kbt n ] 0% i
AL kR
. . { T g
he . i‘ - i-j P'i
; C
; ot
0
A 1 is lagging behind | by a quarter cycle
B 113 lagging behind If by [80° D
C {18 leading | by 90°
b [is leading Il by &2 radians 29.
Fwe of fhe common problems encourtered
when wsimg a potentiometer are that either the A
kalarce .'cng,rl‘- = oo short or there 15 no B
balance povat at all Which of the following
would lead 1o one or both of these probiems? C
0

$  The potential difference to be measured is
greater thar the voltage drop across the entire 30
Iwrrlw of the potentiometer wire

B The driver and fest cells are conmected in such
1 way that they oppose each other

€ The potenticmeter wire i3 of uniform cross -
sectional area bt 1t 19 not long enough

D The responses m A and C would lead to one
or hoth of these prablems

Which of the fallowing assertions 13 NOT

correct?

The state of purity of a metal conductor

defermines 1o what extend it obeys Ohm's law

whereas a thermistor cannof obey this law

The resistance of a pure metal varies linearly

wilh its cross sectional area whereas that of a

thermistor varies in an irregular manner with

its area of cross section

Wheread all pure metais have positive

temperature coefficients of resistance, onl ;
same thermistars have positive temperatgrs |
coeflicients of resistance.

Though if is used in a filament
15 an nhmic conductor

Which of these i3 NOT

progrexsive [ongitudiglll waves?
They can be diffract
They can superpaose fo onary wave

patterns

48 x 167" kg carrying |
% 1677 C 15 stationary in a
ectric field. [f g = 10ms™ the \
this electric field must be l
% 10°Vm™"
B 167x10°Vm'

6.00 x 10" V'’
D 600x10°Vm"

p1 Since an electron carries a cherge of
magnitude | 6 x 10 ™ C. how many
electrons do pass through per second

Figurz 9

A reciangular coil is placed in a uniform
magnetic field between the poles of 2
magnet, as shown in figure 9. When
current is passed round the coil in 2
¢lockwise direction:

1 Y,
v

L E
PXJE

ahen it carries a current of 1.00 1

A .25 2 10

B 625210

C | 6 ¥ ii'} » "‘

D 675zl %
27 Which of ¢ ment s correct

b n-type semiconducior
; that of the p-type

B

NN

A The coil is attracted towards the north
and south poles of the magnet
B The coni turns zbout the axis X, X;
C The coil lurns about the aus Y, Y;
D The coil 8 comprzssed along the axis
XX,
Tarm Over
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10 A wseful mode of operat; :
1EAnsIStor i in the ul;’:"-‘ 1on of a 48, Comparing the conduction of electricity
configuration. In thig m(](:In -l along o wnlform wire with the conduction of
¥ L Al
| Collector is eap] ':i the : heat along n lnpged metal bar, which of the
" | ) Ted following statements s £ are correet 7
. npul signals are fed ro the .
N | The p-.d. across the ends of the wire Iy
transistor (hr"'-lllll the Based lend F i
3 Emitter is common to ba annlogous 1o the tempernture diflerence
i iy on to bath e between the ends of the bar
) o Hpul eircuits 2 The clectric current in the wire is
11 ITan o'ijccl is place 15 ¢m away from o annlogous 1o the rate of flow of heat
converging lens facal length Sem,the along the lagged bar
image formed will be; 1 Ihe electrical resistance of the wird s
| On the same side of the lens as nnalogous to the thermal conductivity of
the object. the bar
2 Real and Inverted I S .,
) Exactly half as tall as the abject =
1 With his gun at chest tevel, n hunter taken by Ywitian :([ ( :ﬂl()N 11 (five questlony)
surprise as a hon suddenly charges towards sl e,
. N d Direction: Each of the.questions (16500 has four sels
him, fires at the lion. The bullet hits the lion !
: : of graphs A - 10 Whieh of the wraphs each question
on its chest while the butt of the gun hits the
: A hest fus the relationship et con v and y?
hunter on his chest oo, Though the man s m
unhurt, the bullet breaks the lon's ribs. This
15 because Yy R Ix
1) The nibs of o lon wre not as strong Ty e Y
Power dissipated | Potential
5 those of o human being .
5 : Inan_ohmio difference
2) The kinetic energy of the bullet is oo wrosili
preater than the recoil kinctic coiductor
energy of the pun
1) Their momenta are the same_ but N o e b i
the much smaller size of the bullet ] E )]
couses it 1o exert a much greater v 3 Y
pressure on the ribs of the hon Y !
than the butt of the gun (with s
much preater area) exerts an the '
ribs ol the hunter X X X X
13 5 % i . .
13 l.“ \:1r.\l‘n‘rl ur;ld Iu{n;n::l;:::hx s t’tOPlc . 47 Which ol the graphs below shows
;‘1“ 1‘: 0'" ‘:' )\":: This 1 ::::;; 'o? ny correctly the area that is equivalent to the
ccome overhea 5 3 ;
: cnergy stored in a capacitor?
1) The high humidaty infubiting the (CSTEY MOTCC I L Cnpietarl
ate al whiclrevaporation n
L'c "“:: Z L Charge (Q) or | Patential
curs: \ e e
2) The large umount/ol waler vapour capacitance (C) | difference (V)
& or charge
in the air conduicts heal away from ge (Q)
the person very st
1) The large lutent heat of e e e
vapoerization of water Q
" Thic wavelenpth of a progressive wave on the A "
urlace of water is $0cm, Considering the 0 g - 0 ¢ )
vibrations of two particles separated l!y il v B / / A
digtance of 25cm along the wave profile, 0 o g 15 0 2
B .
these two particles are vibrating: v v (0
1 with o phase difference of 180"
) with the same vertical displacement
and are moving in the same direction |
1) in phase

e (her
FAOTEO MO Q
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[y X

lectric potential Distance from the
surface of an
isolated charged
sphere

49.

Y X
The radius of the orbit of | The
an clectron moving at momentum
constant speed in a of the
perpendicular uniform clectron

L magnetic field

==
»
o:
w
—=
)
o
o

50.
Y X
Reactance of an Frequency
inductor
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