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Ampere - howr is 2 unit of

(1) current. - (2) power. (3) energy . (4) time, (5) quantitiy of charge.

Consider the following. quantities used in physics.

(A) Electric Cl!ﬁl‘bl: (D) Mass (C) Temperature
Which of the above is/are base quastity/quantities of the international 5yttcm of Units {SI) ?
(1) B only. ) . {2) A and B only. (3) A and C only. (4) B and C only. (5) ali A, B and C
Of tae following colours, the angle of deviation due tc a glass prism is greatest for
(1) violet, (2) red, (3) biue. ‘(4) green. : (5} yellow.
in the human eye the location of the image of an object is adjusted to appear on the retina by changing
the _ '
(1) diameter of the pupil. (2) position of the iens.
(3) focal iength of the lens. .~ (4) shape of the comnea. (5) mametar of the eye balil.
Assuming that no heat is lost to the surroundings, a final temperature of 50 °C could be obtained by
mixing equal masses of, _
(i) ice at -5 "C and steam at 105 C. (2) ice at 0 °C and water at 100 °C
(3) water at 0 °C and steam at 100 °C. (4) ice at C °C and steam at 106 °C.
(5) water at 0 °C and water at 100 °C, ' - .
Figure A shows a circular Lole of diameter d cut in a . {27
uniform aluminiun: sheet. Fig. B shows a uniform
circular aluminium disc 'of diameter d. Fig. C shows a
piece of uniform aluminimum wire bent to form a
spiral. If Ad,, Adgand Ad; ae the corresponding °
changes in d 'of A, B &nd C respeciively for a given
temperature change, then .
(1) Ad, = Ad, < Ad.. (2) Ad, = Ad > Ad,. (3) Ad, < Ady < Ad,.
(4) Ad, = Adg = Ad,. (5) Ad, < Ady > Ade.

7. An electric motor puils a 100 kg mass to a 115|ght of 20 m in 2 s. Tn-a minimum power nceﬂcd for this is

).

(1) 2000 kW. (2) 1000 kW, (3) 200 kW. (4) 100 kW.. )]
A vessel contains oil {density = 800 kg m”) and mercury (ders‘ty 13 620 kg m'])

1C kW,
A metal sphere

floats at the interface ‘with one half of iis volume immersed in mercury and the _the~ half in oil. The

density of the "retnl is ' .

(1) 1000 kg m> - (2) 1700 kgm~ (3) 4830 kg m®  (4) 7200 -kg m’ (S} 12 800 kg m~ _
A soap bubble has a radius of 3 cm, If the surface tension of soap solution is 1.5 x 10 N m" , the

excess pressure inside the bubble is

(M 10°Nm? @ 2x16°Nm® (3)INm’ (4) 2N m” (5) 4N m”
0. If M and R are the mass and the radius of the planet mars respective!y and G is the universa! constant of

grawm:on the acceleration uue to gravity at the surface of mars is

) 28 ORI 3
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When a current of 1 A is pacsrd through a scmhcm carmqmg ions of an element, the mass of the

element deposited in ! s is called _
(1) Avogadros's number. ' (2) the Faraday. (3) its valency.
(4) its electrochemica! equivajent. (5) its atomic weight.
Which of the’, fol lowmg P& . I ‘I‘ )
I s’ ] } i ."/ .

current (1) po?t:ntu:i
differanme Y e nhnn J'-u

~ whas few W r y /Bﬁ“’ -
— ———— : >
(1) A only. A A v of ) V 0 w Vv

2} A and C only. : ,
1) A, B and C only. - (4 A, Cand D only. (5) None of the above.
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hi the following statements made about sound an . _ T L
13. ?:').ai:;l:n[:ini}el lungitudii;tmlly or transversly. (2) can b:: ::gﬁ‘\::\fucrs rl:ﬁt;:tecgﬁach of the wa\rcs‘
(3) can be heard by human ear. (4) can travel faster in some materials than in ai
(5) is eletromagnetic in nature. . ; an i air.
14. The figure shows a pertofa micrometer screw gauge at a time when its two -

The zero error of the instrument is
- (1) 0.48 mm and it must be ddded to the final scale reading

/ (2) 0.48 mm and it must be subtracted f) '
o . cd from the fi
‘é . (3)#0.02 mm and it must be added io the final sc;?:l::::r;?h:admg.
=T . (4) 9.02 mm and it must be subracted from the final scale reading.
—_ ) (5) 0.03 mm and it must be added to the final scale reading.
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15. Which of the following ray diagrams is incorrect 7 E:l

—"—'u'}\\"“ —1 I =
1) - /(!}x ' -

16. 8 ( @) B ) -
' A ray of red 1ight AO traveliing in a glass mediem is incident on the glass
. air inteface XX at an angle of incidence o as shown in the figure, where &x &
X 0if _—»—C ¥ the critical angle for glass-air interface for yellow light, The possibf
. D subsequent path/paths of the red ray is/are : L
//§ * (1) only OE. (2) only CD. (3) only CB.
A ) . (4) OD and OE. - {5) OC and CE. . [—*1]

17. A-ray of light traveiling through a medium of refractive index », has a spea'd v, and,wavelength A, . i
t.l'.is ray then enters a second medium of refractive index n,. which of the following-correctly gives
speed and wavelength of the ray in the second ‘medium. - '

Speed Wavelength

m BV g, . -

mno o . . . L
(@ i‘;z L A

2 ) ) ‘ Tk
@ Ao, mA . - - - |
- y Fiy R " L .
@ =V, mh o | o X

"y m i ) ‘i
' fzv n, A| °
(S) L Vi ’ -51: .

tive molecular mass = 2) in 2 cotainer is 2 atmospheres. If helium g

|8. The pressure of hydrogen gas (rela _
the conteiner so that the pressure in the container becomes

(relative atomec mass = 4) is added to
atmospheres,
then the ratio,

mass of hydrogen iy the container is -(A'ssume that the mrmpefature remains constant)
mass of helium _ :

this gas is allowed to exp
factor “of three. The 1

19, The average kinetic energy of a certain amount of an ideal gas is K. when
sc that its volume doubles, the pressure of the gas is found to drop by a

average kinetic energy of the gas is _ _ '_5&" ;-§-1
( K 2K 3K. (5 l b
ey i ) 5 (3) K- 4 5 o ), 6K i U

20. When a H shaped body shown in the figure is hung from point B, it hangs with point l EAF
D directly below B. when the body is hung from point. E, it hangs so that the point C ~ ¥ ° —
is directly below E. The centre of gravity of the body is more likely to be ot s i
(1) E. . () Q. | 3) R. : T Lpﬂ L&
(4) S. (5) T - : : D 7
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* 21. When m;ii objects A and B collide with each other, in which of the foliowing , the action (F,) and
reaction {Fp) fo:ccs_an: correctly marked on objects 7 * '

X Fa b FaF, F F
() Q@ (@) @*Q - m@a @
| - A B _ A B
A Fr Fa  Fa
(@) *’"Q"O_ ©) @ @

A B

22. Which of the foilowing group of forces acting on a body. cannot have a zero resultant force 7
(1) 2N, 2N, 2N, (2) 2N, 3N, 4N. (3) IN, 2N. 2N. (4) IN, IN, 2N. - (5) IN, 2N, 4N.
23. S is a light spring compressed between two masses and the masses
arc held together by a string T. when the string is cut, the | kg mass

moves off with a velocity of 20 m s” . Then the 10 kg mass will
move with a velocity of . ’

(1) 20 m 5™ (2) 10m s”. 3)2ms’.
) 20/1l ms" . (5) !ms".
24, . .- ' :
FIN) 4 A force F varying with timne as indicated in the figure is applied to a
- | . wagon of mass 10 000 kg, which is initially at rest on frictionless
1000 7 horizontal rails, ©~ =~ ' )
T ! | After 100 s the speed of the wagon in ms’ is

~0| 25 5075 {100 i(s) (1) 2.5. (2} 5. 3) 71.5. g

-500 —_ (@) 10. . {5) 15.

L . A
25 Figure shows five displacement (d) - time (¢} curves for five different objects, II /B/
The object which has an acceleration in’direciion of its motion is represented by | é .
(1) A. - (2) B. (3) C. : | A £
(4)D. E " . | _ ! >
26. ) Ca N _
: The variation of the potentiai V' along the dirsction OX
M - due to a charged, parailel plate capacitor piaced as showm in the figure is best
u - represented by : oo
| - v V4 Ve
(1 ) - P 1
+ - g B | 1
+ SR N - , _.___l_;, -
- > =2 0| - R
+ - —%’ |« X d | d x © d X - | . ‘.,7‘.’ X
¢ d—> | : _ I
ol el @l @ )

27. 0 : :
a Two point charges +q and -q are & a disiance 2r apari, as shown in the

L2

0 ;— %E _Z ;E figure, The points A, B and C afe situated at 2 distance v from -+q, while the
C % A - peints ‘D and E are sitvated at a distance r from -q. Of the points given the
D jargest positive potential can be found at '
(H A (2) B. B ) o8 (4) D. (5) E.

72 Eack of the metal snheres, A and B of radii '2' and '2a' respectively carries a + Q charge. if A and B are
CORRLOISL By & MBI wase, :
(1) @ charge of + Q/3 will flow from A tc B, (2) & charge of + Q/3 will flow from B tc A.
(3) acharge of + Q/2 will flow from A to B,  (4) a charge of + Q/2 will flow from B to A.
(3) a charge wiil not flow from Ato Bor Bto A. ' -



20, Which of the foil
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33.

solenoid combinations
magnetic  field lines a
figure. 7

(2)
(3)

(5)
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' b
A, B and C represeat three long straight thin wires placed perpendicular 1
plane of ‘the papei. The directions of the currents in A and B are imt
paper while that in C is out of the paper. The resultant force on B due to b
currents in A and C is

(1) Zero ' (2) Perpenmr.ula: to the line joining A, B and C.

(3) in a direction from B to C. {4) in a direction from B to A. A oo
(5) in a direction which depends on the magn hudcs of the currents. _ — .,_-@-,___ -
The light bulbs in the circuit shown are |dentlca. The bulb which gives most .

light and the one which gives least light are respectively -L

(L A and D. (2) E and A. (3) A and B,

(4) B and E. (5) C and D. |,

r —{F— ~In the pontentiometer circuit shown it is observed that the balance - Ir:ng !

] ——

_.]EI__]/@ -
&

'I1e pu*entmncter remains the same when R is varied. This is oniy possibl
(A) the interna! resistance of Y is neglegible compared with R.
{B) the "internal resistance of X is neg!e:gtb'e compared with R.’
(C) the resistance of the potentiometer wire is very high compared with .
Of the above statements

(1) only A'is true. (2) only B is true. (3) only C 15 L
(4) only A and B are true. (5) only A and C are true. a

One end of a wire of initial leagih / and cross-sectional area A is fixed to a ceiling and the
other end is attached to a weight W as shown in the figure. When the attached weight is
reduced by half.tie extension of the wire is found to be reduced by a length equal to Z l
The Youngs modulus of the materiai of the wire is 10 _

' Wi ' L / SW Ceay AOWI ERA
M -7 @) 55 B = 0@ A ®) A

34,

3s.

Two steel violin strings A and.B of the same length and subjected to the same tension have fund 1
frequencies of f, and f, respectively. The ratio diameter of A AL
dlamemr of B ' ,

 f @ 1 ® L @ & ¢ &

f, ONE £, fy i
Two rods A and B of equal dlmensmns aredn oined together to form a single rod
which is then rigidly fixed et the cenira wy skown in the figure, The denaities of _—
the materials of A and B are equal but the Young's modulus of A is four times | A | *
that of B. when the rod is stroked at one end two Cdifferent 1“'1.1|1d£|mo=-1tzeal l
frequencies f, and f, are heard from A and B respectively, -
The ratio f, : [ is .
(1) 1. 2) 1:2. Gzl o @ T (54

L
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36. Duringa power cut, a person tried 1o use twenty, 12 V car batteries to power some domestic electric--- .
appliances. which of the following appliances will not work 7
E” An iron. . (2) A filament buib. (3) A ceiling fan.
(4) A l_““ plate. . (5) An immersion coil.
The distance between any two consecutive degree marks of the scaies of twe mercury in glass
thermometers P and Q are found to be 1 mm and 3 mm respectively.
Consider the {ollowing deductions made about the thermometers.
(A) Thermometer Q has a smaller capillary bore radius than that of P,
(B) Thermometer Q has a larger mercury bulb than that of P.
{C) Readings taken with the thermometer Q is more accurate than those taken with P.
Of the above statements . '
(1) only A is true, "{2) only B is true. . (3) only C is true. . ,
(4) only A and C are true. (5) al! A,B and C are true. . ]
38. A dentist places a curved mirror 1 cm from a tooth and observes the image of the tooth, which is three
times bigger than its natural size. The curved mirror is a
(1) Concave mirror of focal length i.5 cm. _ {2) Concave mirror of focai iength 0.75 cm.
{(3) Concave mirror of focal length 2.0 cm. (4) Convex mirror offocal length 1.5 cm.
(5} Convex mirror of focal iength 0.75 cm.
39. Two rays of light enter a box from one side and leave as shown in the figure. The possible optical
element/s inside the box is/are

37

{1) a concave lens and & convex lens. R .‘ >
(2) arectangular glass block. : _ II
(3) a convex lens and a rectangular glass block. — | i

{4) two convex lenses. e —_— — —nJ‘_f_

(5) two concave lenses. .
40. Consider ihe following statements made about microscopes and telescopes
(A) The magnifying power of a compound microscope becomes maximum when the final image is
formed at rhe near point of the eye. ' , : _
- (B) It is suitable to have an object lens with 2 large diameter for astronomica! telescopes used to
study very distant objects. : o o ’
\(C) The magnifying power of an astronomical telescope becomes maximum when the final image is
formed at infinity. ' ' -
Of the above statements S
{1) caly B is true. -(2) only A and B are true. (3) only A and C are true.
{4) only B end C are true. (3 all AB and C are true. '
41 A large vessel of water is placed inside a closed room having a relative humidity of 50% . If the
temperature remains constant, as time goes on .
" {A) absolute humidity inside the room will increase continuously.
(B) relative humidity inside the room stays copstant.
(C) the dew point of the room becomes equal to the room temperature.

#

Of the above statements] : :
(1) only B is true. - (2) only C is true. _ (3} only A and B are true. / _\
(4) only B-and C are true. (5) all A,;B and C are true, '
42,/A hot-air ballon of constant volume contains air at 100 ‘c {See the figure) When the /
'L*'J. temperature of the air inside the balloon is raised by 2 C , the fraction of the air

which escapes is approximately equa! to (assume that the air.behaves as an ideal gas
and the pressure inside the balioon remains constant) L
iy 2 | ) N 2
Oy @y ) 100
43 A thin walled metal tank of surface area 4 m' is filied with water which is heated by a 1 kW
immiersion t:'eate'r. The tank is covered with a 4 cm thick layer of insulation whose thermal conductivity
:; 0Z W m" K7, in the steady state if the outer surface of the insulation is at 20 °C , the temperature of
W WA v Wi 0 YaRRIWOR ARG T B8 e 16T e a0 tE ovapoTation)
(1) 35 °C. () 50 'C. (3) 60 °C. @) 70 °C. - (98T

373 o 100

bl | T
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44, The graph shmlvs the cooling 1:1:::!: of a liguid w-.‘ich is kept in a
room having a :c|]1!"}crnt'.l':'c of 30 T, ‘.
Consider the following statements, ,
(A) The rate of loss of heat from the liquid during the first 3
minutes is twice that during the second 3 mindzes.
(B) The total loss of heat from the liguid during the first 3
minutes is twice that during the second 3 minutes.
(C) The liquid may attain the room temperature after 9 minutes,
Of the nbove statements '

(1) only A is true, (2) only C is true. (3) onl "-r'l~_|
L . : fue. id) only Aand B8 = iy
(4) only B and C are true. (5) all A, B and C are true. : o . |—f
45. A box is dropped at time t = § vertically on to a conveyer belt moving ~ . [ (.

at a constant speed in the horizontal direction 25 shown inthe figure, If <

- % — j

the box attains the velocity of the belt at time to which of the (@) (@ ( )--_:P |
. i : 4 L d e ra @ 3

[qllqw:ng curves best'represents the variation of the magnitude of the @ (2—_ : ‘(‘l- > R

frictional force (F) exrted on the box by the beit with time (1) o | l_"' Al

Fa I

] - g

0,
O N O

EEL ]

"
[

0 ot 0 & t 0t . ;
(W) @ ° (3 °4) 5 )
' .. -
46. Figure shows velocity (V) - time (f) curves of three particles A,B ‘and C m}; B |
moving u!ot:g a straight line. If at =0 all the pariicles can be found together 10 —~—
at a certain point on the siraight line then at t= 10 s | 15 *.ﬁ _qm
(1) particles A and B meet again. {2) particies B and C meet again, . e ~
(3) particles C and A meet agsir. (4) particles A,B and C ail meet again. L/ G
(5} none of the pariicles meet 2gain. : ‘ 0 : L il
47. A particie A moving on & smooth horizortal table collides with another particle B which is at rest. It t|_| 11

magnitude of the initiel momentum of A is p, which of the following curves best represents the

momenia (p) of particles with time (t) . - , oy
P O . P . ’ P‘?‘ |
A : A - A L &l
- : . w -- B
pnl!— —ﬂ . . , Pﬂ/f .\. B ) Pﬂ A '\/
ol - _,-...c’L.g..__p :‘jl‘ Y, Sy - v, i A - I - 0 - 'J!' —3 :.%F
¥ - ¥ O . e e—— | il
) - ‘ B @ | S L) aalih 4

48. Whick of the foliowing statements regarding electric fields/ Potentials is true 7 .
. (1) If the eiectric feld intensity iss zero at a point, then the electric poteniial must also be zero at th 1!

point-. . I O
(2) If the electric potential is zerc at @ point, then the electric field intensity must also be zero at that
~ point. . . - Jﬁ—.

(3) If'the electric field intensity is zero throughout a region, then the eleciric  potential must also be ze{
throughout that region. . . _ o [0
(4) If the electric potential is zero' throughout & region,then the eleciric field intensity must eiso be zefq

Tat

throughout that region. . o | o

{5) The electric field intensity is large where the eleciric potential is large and smail where the potentil.t Vi

is small, ' R P
49, Two identical conducting spheres 3 4nd Y cary charges of + 97 e and - 100 e respectively. Here € [ ™

the charge of anelectron. When X and Y are allowsd to touch, the final charge on Y is e

(i) -1.5 € or 0. (2} -1.5 e. 3} deorC. (4 Ie ; ()-leor-2e |
50. The readings V,, V, and V. of three properly calibrated voltmeters A,B and C when cognecte .
separately across a certain cell are as follows. V, =895V -~ V,=885YV Ve=875VY [
When al! three voltmeters are connecied VuV) V(W) VLV) . ||
across the ceil at the same time, their ( 13 g?g Egg g% - 1
readings will most probsably be a5 g, " ) L

: ) Y (1) 8.75 8.75 875 . 1

() 3.6 2.61 2.51 |

(&) 8.73 8.61 8.51 - o _:F"‘

H .":p—L '
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- Sl A current ! flows in the wire ABCD bent into the shape as shown in the D

- ﬁp.ure.. AB and CD ere streight portions while BC has a shape of sn are
of radius R. The magnetic flux density ot the centre O is (9 is given in

radians) . ,
(1) Hol8 @) M9 ) 19 c
BTI;% 41TR 2R F
4 [ j.lu!G A —>—-- _.‘._..:o:.‘
4 = ¢) =% J B R0

52, Consider the following statements made about stationary waves produced in a pipe open at both ends .
(A) Allowed osciilation modes form pressure nodes at each of the ends. -
(B) Allowed i'r:qucncu:s consist of all harmonics of the fundamental.
(C) The length of the pipe corresponding to allowed osciliation modes is aiways an integral multiple

Of the wavelength cf the wave. )
(n c-nly A is true. (2) only A and C are true. (3) only A and B are true,

(4) only B and C are true. (5) ali A,B and C are true.

§3. The diagram shows two beys puiling a bucket of water from a well. Whick of
the following graphs correctly represents tiie variation of the tension T in the

strings with the angle 6.
Loy T4 TT. 'i‘i‘ ' TT .
| | V. |
N A L L
6

54, A sphere of radius a attains a terminai ‘vaiccity v, when it falls down ir a fluid of .coefficient of
viscosity 7], and density .d,. The sane sphere is found o stiain the same terminal velocity V, when it
rises up in a different f‘md of coefficient of viscosity 1, and denalty d,. The difference of the densities
of two fluids (d,-d,) is then proporiiona! to '

f = Y ! = .
() Eﬂl::' DA ) "2 2 AL (3) n, +: ) Va (4) (?3: 7 -) Vi (5) (r'z i ,}a
.55. A gmss sphere c:f' radius 10cm has an internal cavity of length Scm with one airc! ;..4

comcu:lmg with the centre as shown in the ﬁgum if the cw.“y ns viewed as
shown, the length of the cavity appears to be (reactive index .cf glass 3 g = )

(1) 6 cm - (2) 7 cm _ {3) 8 cm
(4) 9 cm (5) 10 em - -
56.
T _A chmged-sapacitur' is connected to the cap of 2 gold leaf elgcm'scnpe as
shown in the figure.

When an uncharged disiectric slab is inseried with a certain velocity from one
side and removed from the other side of the capacitor as shown, the variation

of deflection (8 ) of the leaf with time { ¢ ) is best represented by

.....................

o1 o1 cajf — 04
N | i
S /“‘ﬁ % | J
T v ° 2 N N A
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57. A Simple pendulum which caries a positive charge is piaced in between
the horizontal plates of a parallel plate cnpnpiiors, #8 SaoNE the figure,
If T is the period for small oscillations wheti a potential difference of V is

A T . g
applied to the capacitor, the variation of T, with V is best represented by

.0 '
T

o——> 0!

M

R

>
v A

(*) (@) (3) (4) (8

TT/ T‘T 15'-1':' T-»i; |
— NN
0 v o ¢ v

5

58. Two air samples, one dry and the other containing a little amount of water.vapour {unsaturated) are useé—”' '

in an experiment to verify charles law, If the masses of the two samples are the same Which of the
following pressure (P) versus temperature (&) curves would you expect for the two samples 7 [‘

Curve X represents the sample with water vapour
Curve Y represents the sample without water vapour.

Pa x P2 yPT x F"i« |
|2 =2

I
l
I
ﬂl

o’

9% ' X .
m S @ °C @ °° @

I

v

B!
i

v

I s L

-

m °° ]

59, A certain. quantity of curshed ice at - 80°C is heated st a constant rate until ali the ice is converted into

steam. Specific heat- capacity of water is greater than that of ice. Whick of the following graphs best—
|

represents the variation of the temperature {8) with time (t) 7 .’
9 4 8 T S 9 T o4
| B | ' 1

_ ' |-

100 l 7w S
. v ‘
0 |= ~—3p 0 - 90

a7

(0 - @ @ (@

t

60. A circular conducting’ }ldop S passes through a ragﬁcﬁ of uvniform -
magnetic field with a constant velocity as stown in the figure. Which of /T
the following graphs best represents the variation of the.induced current 3

(D in the lq{::p. with time.(t) ?
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