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(01 1T the dimensions of clectric potential and electric charge are A and B respectively. the
Jimensions of jigdq are. (jig-permeability, &, permittivity)
f

b e e af

(02) In a micrometer screw gauge, the minimum measurcment of the
hinear scale was (0.5 cm. When the zero error to be added was é

Q.01 cm. the circular scale and hnear scale were as shown in
the figure. the number of circular scale parts of this device

¢an be
1y 2S 2350 3) 100 4) 200 . 5)500
{02} When A and B are two vectors and C and D arce two scalars, consider the following expressions
(F)A+B =C (@QAxB=4 (RAXC =B (S)C+D=A
b t =

Qi the above cxpressions
11 Only P and Q are true 2) Only Qand R arc true 3) Only R and S arc true
4y OnlyPand Saretruc -~ 5)Only Q and S are true

{64) The figure shows the displacement-time graphs of two objects projected vertically upwards
from the same point with the same initial velocity. The coordinates of the point of intersection

of these two graphs (A) are,

i) 3,20 A
2) 4,40
3) 4,22
4) 3,40
3) 4,20

)

(05) Two metal rods A and B have imtial lengths 1 and 21 respectively. The rato between thetr
cocfficients of hncar expansivity is 2:3 respectively. The ratio of the incrcase i length of the

rods when they are subjected 10 the same temperature difference is,

1) 3:2 2)2:3 1)1:0 4)6: 1 513
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(06) Consider the following stalements regarding radioactivity. [

A) In the process of creating particles g7 clectrons arc removed from the unstable nucleus, and |
its atomic number remains constant. -,

B) When ¥ radiation is produced, the atomic number of the daughter nucleus increases by one
more than the atomic number of the mother nucleus. -~

C) The particle a is identical to the atom m the helium nucleus.
Of the above statcments,

1) Only A is truc 2) Only B is true 3) Only C is truc
4) Only A and B are true 3) Unly A and C arc truc,

(07) Three identical springs A, B, C arc connected as shown in figure A. When a 4 kg mass was
suspended from spring A and the extension was 2 cm. When
a mass of 8 kg is hung from point X, the total extension is

1) 2 cm 2)4cm 3) 6 cm

7
|
/

4) 8cm 5) 10cm

P 2
o w

_ff'
1
Ay

(08)

"

L =
E':) Vin s | t

Fig.'] Fig. 2
Which of the following correctly shows how the potential difference across the non-ideal diode
varies with time when an alternating voltage 1s applied to the circuit shown in Fig. 1 as shown
in Fig. 27
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@)] 10g of ice and 100g of water arc in thermal equilibrium in a container at 0°C. What is the
minimum mass of steam at 100°C required to melt all the ice in the container? (The heat absorbed
by the vessel 1s negligible)
; OV
Specific latent heat of fusion of ice = 3x10° Jkg™?
Specific latent heat of vaporization of water = 2x10%Jkg™?

Specific heat capacity of water = 4000 Jkg k™!
Nlg 2)1.25g 3)1.5g 4)1.75¢ 5)2g

(10) A circular disk of mass M and radius r is rotated smoothly about a perpendicular axis passing

through the centre. When a child of mass m starts walking with speed v, how much time does it

- . . . " . 1
take him Lo rcturn to the starting point? (moment of inertia of the disk= EH r?)

nr M 2ar M 2w
1 2) S E ’
- m m - r
L ¥ r( M ]

21 2T
4 T .2 Mm v
};(IM 1) ]— {(M+M)

(11) The wind lobe shown in figure rotates clockwise with uniform angular velocity. It is most likely

i to be the direction of acceleration at point X

1) ¢
2 N
3) 4
g) —
) -

' (12) As shown in the figure, one half of a container of height h is filled with a liquid of refractive
index n; and the other half is filled with a liquid of refractive index n,. The vertical apparent

depth of the bottom of the container 1s

1) h(ny +ny)

=
50 T = n;
2) h(ﬂx . “2) h < —
3) =(n; +n '
) 5+ =" |n
4)-—Q1-+ ”
5) none of thc above.
1\ J
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" ~anside ollowine stalcments regarding oplica
{57 ‘Coumider BN o ustment of the telescope ..

' on is Mmaxi al ad
A) Augularnmgmﬁcalmn is maximum at nonn |

B) Ansular magnification is maximum when the focal length of the objective lens of the

compound MICroscope is greater than the focal length of the eyepiece lens.
) Short focal length lenses are used for the objective and cyepiece lenses of a compouny
f INICroscope.

Of the above siatcments

1) Only A s rue 2) Only B is truc 3) Only C is true
4) Only Aand Bare true,  §) Only A and C arc true. :

| (14)  When a persen wears a convex lens of focal length 150 ¢m, he sees from 25 cm to infinity. His
range of vision without the lens is, ,

1) 30cmto 150 cm 2)30cmte200cm  3) 30 cm to infinity

_i 4) 25cmto200cm  5) 25cm to infinity.

I
| (15) An object is placed 30 cm from a convex lens of focal length 20 cm. Its image is formed on a
' screen. Afier moving the lens towards the screen without changing the position of the object or

: the screen. a clear image was obtained on the screen at another position. The distance the lens is |

moved towards the screen 1s, a.

1) 20cm  2)30cm 3) 40 cm 4) 50cm 5) 60cm |

(16) :

"\h‘h -I

ilcm
T

- —— .

Figure 2

A dot vibrator is moving across the surface of water in a ripple tank with a steady speed as

. EEm R TEE—

shown in figure 1. Figure 2 represcnts the watcr surface showing the pattern of the water waves

against a background of squares. The speed of the water waves is 20 cms™. What is the speed
of the dot vibrator?

) 10 ems” 2) 8 ey’ 3) 5 cms™! 4) 4 cms™ 5)2 cms™
% S J
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(17) In the below arrangement, two small test charges +¢ and +2¢ are brought from infinity to the

(1S} = the figure, L; and L; are two thin lenses with the sare focal length 40 cm placed coaxially 20

(20) The figure below shows three graphs showing the variation between the stopping potential (V)

N

positions shown. The two charges are collinear with another charge +Q and their mutual
separation is d. Which of the following statements is/arc correct? ‘
(A) Charge +q is at a higher potcntial than charge +2¢ ) Q P +2q
(B) The work donc in bringing the charges +g and +2¢g from / o = o 5 &

infinity to their respective positions is the same. .« _

(C) The potential encrgy of the system would increase if d decreased,, |

Of the above statements,
1) Only A is truc 2) Only Cis true 3) Only A and B are true

4) Only B and C are true 5) All A, B and C are true

(18) The below figure shows a network of resistors. If 100 V is applied across terminals 4 and B, the
potential difference between C and D is 80 V. If 100 V is applicd across terminals C and D
3

instead, what is the potential difference betveen 4 and B? -

1) 80V g
21 60V

3) 40V . .

4) 2. % 3 AN

+S\ [t canrot be found as the value of R is not known.

-

¢. apart. A beam of light originating froi: = «isiant obirct is incident on L. Which of the

foi: swing statements about the final image formed by the system of lenses is correct?
Lj. LI

i) Itisreal and formed on the nght of Lz.

2) Itisreal and formed between L; and L.

3) [Itis virtual and formed between L; and La.
4) It is virtual and formed on the left of L. -

‘/tfﬁb#w
_
==

SV Tt js virtual and formed on the right of L.

T  —

and frequency (f) for three materials A, B, C. Choose the answer arranged in ascending order of
the magnitudes of the threshold frequency of these three materials. T

1) AB,C
s+ £.B,A A/ B
s) B,C,A
4) B,AC / P
5) AC,B * I
\ i
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(21) Consider the following statements regarding the production ve - |

(A) Population inversion is the existence of more clectrons at a high-energy level.
(B) Atoms stay longer in the metastable state, increasing the chance of stimulated emission,

(C) Stimulated cmission is when clectrons move from a higher energy level to a lower energy

level by releasing cnergy.
of the above statements
1) onily A 1s trie, 2) only B 1s true.
2) only A and B are true. 5) All A, B and C arc truc.

r to each other on an

3) only A and C are true. .

(22) The figure shows two rays of hight incident perpendicula
isosceles right-angled prism. The angle between the (wo emergent

rays is, (refractive index of glass =3/2)

1y e
2) 45°
| 3) 90°
' 4) 180°
5) none of these. .
(23) Resistance across AB of the network shown 1s,

1) 100
2) 400

'- 0
| 3) =0

4 =0

5) 500

(24) A loudspeaker placed at point X creates a sound with a sound intensity level of 20dB at point
P_If 100 such loudspeakers are placed, at pomt X, what will be the sound ntensity level at point

Q? X p
A o e e e e 0
< 10 > < Om e
1) 20dB 2) 30dB 3) 40dB 4)100dB 5) 200dB

(25) if the coefficient of the friction between the two blocks which are kept on smooth surface 1s 0.5,

Find the fnctional force acting between the blocks. 3 -
1) 15N 2) 12N g —>

3) 10N 4) BN Skg '
2) 5N

o —
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(26) An object 15 placed in a vessel of base area A, and it floats in a liquid such that a height hoof

the vessel is below the liquid surface. When the object is hung by a light thread as shown in
the figure, the height of the vessel below the liquid surface is h. The volume of the objcct is,. '

Aho
1) N
Aho

4
A(ho-h)

P—

< b =

W

i
-_—
a——

hn

Wy A
S

v § ad
e

E N — ;""' -
4)  A(ho—h) e _Fm_ T é =
5} J"l{“‘ﬂ—h) - -—___..-. -...-: :__ :"- _ —
4

(27) The gravitational force acting on a point mass M at a distancc V8 R from the centre of a ring

which has a mass of m and radius R. 1s,

2V26Mm . GMm
- 2)
27R% 8R2
‘ TMm 2GMm
| 3) PSE
9R? 81R2
5) 0

. (28) A 50cm long piece of a 2m long stick is placed vertically above the water surface. The remaining
length 1s submerged in water. The refractive index of water 1s ;- If the light ray is incident at an
angle of 60° with the horizontal, the length of the shadow of the stick under the water
is (Sin 22° =2, tan 22° = 0.5, tan 60° = 2)

- 1= — 3§

Shhr ﬁul}
1Y 25cm 2) 50 cm = = = S
3) 75cm 4) 100 cm e Tl

2) 125cm
(29) An airplane of mass 2 X 10°kg moves up with inclination of 60° to the horizontal with a

constant speed using a constant tractive force. Now assuming that the tractive force acting on
the plane is constant, what can be the acceleration of the plane when it is moving horizontally?

(The force exerted on the plane by the air is perpendicular to the direction of motion)

N %ms‘z 2) éms‘z 3) V2Zms™? 4) 2 ms™? 5) 2\2ms™2
(30) In the circuit shown, the E.M.F of the battery 14V and the internal resistance is 1 Q. The reading
of the ideal ammeler A is,

1) 2.0A
S
2) 3.54
3) 4.54
4) 1.
dec E =14V
5) 2.54 r =10
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| Pctential difference  ent R
— — c- — I A ~e7 :
B oV T 15w .EV{i st ;:____l |
. : = 1 :
3 oV 0 mA -\
1 g d : s
3 Ii’ | 1.5 m£ F < N
i |
3 0.5mA L M / AN— L =
3) 0: 2 m A 6K
 (34) Fiu. =22z of equal dimensions are arra.« - as shown in the figure. Among them, the ' -mal
conductivi‘ies of rods AB, BC and CD =:¢ k each. The thermal conductivities of rods L and

I
L

~N
(31) A circular loop of conducting wirc is placed In a uniform horizontal « s =« ¢« =+ o
- magnetic ficld as shown in the figurc and released 50 that it can move . .
vertically downwards, Which of the follewing statcmenis 1s most true?
1) The loop of wire remains at rest . -
2) The loop of wire inoves vertically downwards with wiaform velecity | . 3
3) The leop of wire moeves vertically downwards with gradually
L & | L] L3 "

decreasing acccleralion

J) ahe loop of wire meves vedically downwards vita uniform

5) The loop of wirc moves vertically downwards with gradually increasing acceleration

(32) Water is supplied at a constant rate of 4 kgs™! into a device that heats water through a heating
coil. The water at 50°C converts to steam at 100°C at the same rate. The minimum efficiency
of the heating coil for this process is (specific heat capacity of water 4200 Jkg~'K ™1, the latent

(33)

ED are k» and ks respectively. A and D are ai different temperaiures. Which of the i

arr:r:"emtinn.

heat of vaporization of water 2 x 10JKg™1)

1)8.4 X105W 2)168x 10° W 3)8x 10°W 4 7.16 < 10°W 5)8384x10 W
. ine above circuit, the cells have ucciigible internal res ‘stance. What 5 the potential Aiffria—-n

' -tween the points X and Y and the + . ~=nt1n the wir.  onnecting the two points?

following expressions is correct if heat flows through paths ABCD and AED at the same rates |
(kz +k3) B K, C
) &=~
3
Ik k K
2(Ky+K3)
3k k
) 1 = e, - —
4} k] = 3(‘(2 + k])
| 3 - ks+ks
2T ko kg
N . _/
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(35) 64 uniform water drops fall vertically downwards i air with a terminal velocity of 0.1 ms™ iy

those water droplets jom together (o form a single large water drap. its temunal velocity is.
1} 0.8 ms™! M 13ms !

) O4gms!
$NI32ms™? ) 1.ams™ !

(36) A Fermis wheel of iadins R rotates about O with a consiant

angular velocity, Four scals of mass m each mchined at 90°C in

cach other are pivoled smoothly as shown m the fipuse Whs /

would be the foree exerted on one scat by a pivoi when 1 passes , g

the Tiehest pomnt of the wheel? ,3\ """""
1 = e

1 “_?‘.'H‘_'l'i-"' EITHRHIE — F’-:
s _ i

3 ma - HI NI d) ma 4- H?Rﬂlz \1_ :

2 ma 3

g

Choose the answer w hich contams incorrect information about » and p semiconductors among
ihe following answers

\

; n-tpe semiconductor . p-type 5_c_r;}_i5nnducmr _ - m_______l '.
Can be made by doping arsenic with Can be madc by doping boron with sificon | |
silicon t
_majaiiiv cammiers are moveable clectrons majority carricrs arc holes e I
. Both clearons and holes contribiite to the | Both holes and efectrons contribute to the |
, tormatien of an clectric current formation of an clectric current 1
| .
. are elecineally negatively charped arc electrically posituvely chnrgcd o |
1t has higher conductivity than an intrinsic | It has higher conductivity than a intrinsic J' t
- seimiconductor semiconductor j' |
, ... |
(38) A mass of 200g is dropped from the top of ) !
a tube set up as shown. The horizontal beg 2 ‘1
section is rough, and the coefficient of S !
friction of that secuion 1s 0.4. All curved v |I
segments are smooth, and the mean radius !
of the wwbe 15 2 m. What is the total distance 1
traveled by the mass as 1t moves along the track 1.
and comestorest? (n = 3) i
};3.5m 2)4m 3HN75m 4115 m N12m
[

(39) A currem of Z mA is induced in an X-ray tube operated at constant potential diflerence. What is

the rate at which the clectrons hit the target metal? (e = 1.6 X 10719¢)
1) 3.2 »10%5} 2) 3.2 ¥ 1n=22g-1 3)1.25 x 10§~

4).1.25 % 0705 FTHR 108!
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(40) Aniron cube of volume 0.02m7 and height 0.2m s relcased from a position shown in the figurc |

-

(41 In the cwat, capacitar C contains a charge of S5pC. The other two capacitors arc intially |

= o T—

(42)

{43)

4)65V, 0354

. (44)

————
il e —— s — e e

in a1 vessel Billed with water to a height of 2 m. The increase in potential energy of the water

when the cube reaches the bottom s,

N -
2) 320/ - @

) ':I:nf = - _Z r_. 2m
41 A80] — I
) 400] - - |

p——

uncharged  After switch K is closed, what is the potential difference between P and Q when

steady s1a1¢ 18 reached 7 fff

AR D2V 3)3V . | 2uF
C—J» = P

)4V N5V . = —— 1uF

IJIF

5 Q

The relanve hunmdity m a closed room 1s 90%. 30 minutes after scveral men entered the room.
the new relaiive humidity m the room was found to be 54%. The mass of water vapor inhaled
bv onc person m 1s is the same as the mass 5 X 107" times of saturated water vapor at that

= . - A . S .

iempcerature. The number of people who entered the room is,

1) 2 2)3 A4 4)5 5) 6
|

In the circuit shown, the internal resistance of the voltmeter is 1002 and ammeter 1s idcal. The Er

terminal Y is connected to carth. If the reading of the voltmeter is 10 V. the voltage at point X

znd the reading of the ammeter are respectively.
X =

1)30V.030A4
2)30V,0354
3)65V .0304

565V ,040A4

A uniform u-tube 1s filled with hiquids X and
Y as shown, Cuboid shaped object X floated @
vertically in liguid X. When the cuboid 1s 1
floated separately so that faces A, B and C are S |
duwn, the changes in the interface PQ AA, AB ! '
and AC respectively. Which of the following oo X I |
relationships 1s most truc? o . )
10804 = AB = AC 2)AA > AB > AC - =
sroA > AC = A 4) AC > AB > AA
SIAS = Ak = AC = 1)

0
&,
o
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(45) AB and CD are two identical rods which conduct heat easily. €D is well-lagged and rod AB is not

lagged. A heating coil is placed as shown in the {igure to heat the rods. The correet graph showing

the variation of temperaturc along the length of the rod afier reaching a steady state is,
Power supply
C )
Aee | ——B —[—D
&
¢ g \ 0 g
| _
.-:’fim ...r/.’.':.\\\._l /],\.‘ _,4]};: _A\l
I " I I i i i
1 L L § L. l_.‘__ | E
ATBC D A BC D BC D A scp A BcCD
1) 2) 3) 4) )
(46) o )
: a5 by Ui S
E L] B pR——
F -
The output signal of F according to the input signals of A and B is shown in the figure. Which
of the following gates can exist in P?
1) AND 2) OR 3)NOR 4) NAND 5) EX-OR
(47) A small disk of radius R, is connected coaxially to a larger disk of radius Rz. The compound
object is placed on a horizontal smooth table so that it can rotate about an axis passing through
the vertical center Q. The moment of inertia of this combination is I. A mass m is attached to a
string wrapped around the large disk is on the table. A force F is applied to the end of a string
wrapped around the small disk as shown in the figure. The acceleration of mass m 1s,
RyF Ry RyF 4 - &
1 mR5 2) (J-mR3) (ﬂ:é_ ~ :-rf_
— «{m]
Ry RF Ry RoF
3) 1+mRr2%) 4) (I-mRyRz) @
: s F
) Ry RaF
(."+mElR1}
\ J/
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(48) A 4m long potentiometer wire consists of four wires 1, 2,3, 4
- each 1m long. The balance length with resistance R, is
obtainced at the nuddle of the second wire. The balance —
length with (R; + R-) is obtained at the middlc of the third

. . g
wire. The ratio of EE is,

5
4)2

5)3

Rod A Rod B
Cross-sectional arca 4 cm? 2 cm?
{fici 7 Vi : -1p—1
Cocfficient of thermal conductivity 0.2Wm™K G Wt

best represented by

AL API ( RAP

I L] ]
| ;:JB:
: L 5
| 0 1)
*.
| A . a
. :
\‘(\j

4)

£

(49) The following data arc given for two thermally insulated rods A and B connected in scries.

From the data given the variation of temperature with length(1) along the rod at steady state is

FRS GROUP )

> |

5)

(50) In we circuit shown in the figure, LDR is a light sensitive resistor, and its resistance is

100 2 and 100 M1 in light and dark respectively. Select the answer that most closely represents
the potential (V) of X in the dark and in the light when a direct voltage of 1V 1s applied to the

circuit,
in the light in the dark
PE i 0.01V SV
_ —0.01V —5V
RS —0.01V —1000 V
) —5V ~0.01V
(5) 5V 0.01V
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