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1. A torque meter is calibrated to reference standards of mass, length and time each with §%
accuracy. After calibration, the measured torque with this torque meter will have net accuracy of :
(A) 15 Zy25 % ()75 % (V) 5%
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2. A bullet is shot vertically downwards with an initial velocity of 100 m/s from a certain height. Within
10s, the bullet reaches the ground and instantaneously comes to rest due to the perfectly inelastic collision.
The velocity-time curve for total time t = 20s will be : (Take g = 10m/s2).

v v

+100m/ s
10s  20s \
\()(—IOOm/s-\l ‘ (B) -100m/ s+ 10s 20s '
~200m/ s

-200m/ sT
’ +100n ’sv--
10s 20s 10s 20s
©) f ; & (D) - t
-100m/s T ~100m/s - Vc[o a{. O‘F
buﬂé} apted
20 {ec
= —160 + (-1 (o
los dog + — — 300 W\k')/f )
¢ > = ec

- { Atftetl Inelache 2ol lyeron bald

1 BLOCK MAIN ROAD GREATER KATLASH 2 NEW DELHI

- 200mg " 9958461445,01141032244




3. Sand is being dropped from a stationary dropper at a rate of 0.5 kgs-1 on a conveyor belt moving with a
velocity of § ms-1. The power needed to keep the belt moving with the same velocity will be :

(A) 1.25W
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4. A bag is gently dropped on a conveyor belt moving at a speed of 2 m/s. The coefficient of friction between the
conveyor belt and bag is 04. Initially, the bag slips on the belt before it stops due to friction. The distance
travelled by the bag on the belt during slipping motion, is : [Take g = 10 m/s-21]

(A) Zm u=0
JB10.5m m
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5. Two cylindrical vessels of equal cross-sectional area 16 em® contain water upto heights 1700 em and 150 cm
respectively. The vessels are interconnected so that the water levels in them become equal. The work done by the
force of gravity during the process, is [Take, density of water = 103 kg/m3 and g = 10 ms-21:
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6. Two satellites A and B, having masses in the ratio 4:3, are revolving in circular orbits of radii 3r and 4r
respectively around the earth. The ratio of total mechanical energy of Ato Bis:

(A) 9:16
Jf)16:9
(e)1
(P)4:3 = GHm
2%
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= AxAE
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Z 1 K1 and K2 are the thermal conductivities, L1 and L2 are the lengths and Al and A2 are the cross sectional
areas of steel and copper rods respectively such that K2/kl1 =9, Al/A2=2,11/12 = 2, Then, for the arrangement as
shown in the figures, the value of temperature T of the steel - cooper junction in the steady state will be :
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8. Read the following statements:
A. When small temperature difference between a liquid and its surrounding is doubled, the rate of loss of

heat of the liquid becomes twice.

B. Two bodies P and Q having equal surface areas are maintained at temperature 10° C and 20° C. The
thermal radiation emitted in a given time by P and Q are in theratio1: 1. 15

C. A Carnot Engine working between 100K and 400K has an efficiency of 75%

V. When small temperature difference between a liquid and its surrounding is quadrupled, the rate of loss
of heat of the liquid becomes twice.

Choose the correct answer from the options given below :

(A) A, B C only (B) A, B only \(94 ¢ only (P) BC,D Only
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9. Same gas is filled in two vessels of the same volume at the same temperature. If the ratio of the number

of moleculesis 1 : 4, then

A. The rm.s. velocity of gas molecules in two vessels will be the same.
B. The ratio of pressure in these vessels will be 1 : 4.

C. The ratio of pressure will be 1 : 1.

0. The rm.s. velocity of gas molecules in two vessels will be in the ratio of 1 : 4. Choose the correct answer

from the options given below :
(A) A and C only (B) B and ¥ only\)/ﬁ‘and B only (D) C and P only
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10. Two identical positive charges Q each are fixed at a distance of 2a” apart from each other. Another point
charge q, with mass 'm’ is placed at midpoint between two fixed charges. For a small displacement along the line
joining the fixed charges, the charge g executes SHM. The time period of oscillation of charge q, will be:
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11. Two sources of equal emfs are connected in series. This combination is connected to an external resistance R.
The internal resistances of the two sources are rl and r2 (r1 > r2). If the potential difference across the source of
internal resistance r1 is zero, then the value of R will be :
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12. Two bar magnets oscillate in a horizontal plane in earth’s magnetic field with time periods of 3s and 4s
respectively. If their moments of inertia are in the ratio of 3 : 2, then the ratio of their magnetic moments will

be :
(A) 21 \(yf:s (C1:3 (12716

T= 21T ._I_
MH

TdF
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13. A magnet hung at 49° with magnetic meridian makes an angle of 60° with the horizontal. The actval valve of
the angle of dip is -
Wu—] (v3/2) (B) tan-1(+6) (C) tan-1 (v2/3) (D) tan-1 (+1/2)

<+—— Magnetic meridian

{an § = o &
et OB
+4V\.@ Gm@CCG:S (o )
aﬂ_ Aﬁfex&”
A
'“;;f' of o1¢

tan § = tan(&0®) Cst A4c®
B =]

ATER KAILASH 2 NEW DELHT

9958461445 01141032244




14. A direct current of 4 A and an alternating current of peak value 4 A flow through resistance of 3 [A] and 2
respectively. The ratio of heat produced in the two resistances in same interval of time will be :

(A) 3:2 £B)3:1 (C)3:4(0)4:3
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15. A beam of light travelling along X-axis is described by the electric field Ey = 900sin W]t - x/¢). The ratio of
electric force to magnetic force on a charge g moving along Y-axis with a speed of 3 x107 ms-1 will be : (Given
speed of light = 3 » 1 0% ms-1)

(A) 11 (B)N110 \(/011 01 (M:2
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16. A microscope was initially placed in air (refractive index 1). It is then immersed in oil (refractive index 2). For
a light whose wavelength in air [}], calculate the change of microscope’s resolving power due to oil and choose

the correct option.
(A) Resolving power will be 1/4 in the oil than it was in the ai.. 4

(B) Resolving power will be twice in the oil than it was in the air.
(C¥YResolving power will be four times in the oil than it was in the air.
V) Resolving power will be 1/2 in the oil than it was in the air.
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17 An electron (mass m) with an initial velocity'v = vy T (v, > 0) is moving in an electric field E = E T (E>0) where
Ep is constant.lf at t=0 de Broglie wavelength is' )g/ = h then its de Broglie wavelength after times t is given by

-
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18. What is the half-life period of a radioactive material if its activity drops to 1/16th of its initial value in
30 years ?

(A) 9.5 years
\}(g)) 8.9 years A= < _L >
79 years
(P) 10.5 years M - % ( _L')
14

(—';) = (L)Y = =4
Total kme = (4) (Ty)
20 =~ 4 (TM.>

-ﬁ/ - 3—3'5':-[.5 Years

2 42
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19. A logic gate circvit has two inputs A and B and output Y. The voltage waveforms of A, B and Y are

shown below.

JA) AND gate
(B) OR gate

(C) NOR gate
(V) NANPD gate

, I [ (
Aio o o
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20. At a particular station, the TV transmission tower has a height of 100 m. To friple its coverage range, height
of the tower should be increased to
(A) 200 m (B) 300 m (C) 600 m (P)900 m

d= [cen
A= 4

_itL: h

da T\: d,=323d
i:,ﬁi$ L= 2= s 90
24 A 9 h

haz QX160 =960 mt
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SECTION - B

21. In a meter bridge experiment, for measuring unknown resistance S’, the null point is obtained
a’r a dls’rance 30 cm from the left side as shown at point 0. If R is 5.6 kL the value of unknown resistance S’

o g ot gt g

| (o)
f )

010 20 30 40 50)60 7080 90 100

D

30 cm 100-1

< )(54@»}

2 2 (66kn) =24k
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22)The one division of main scale of Vernier calipers reads 1 mm and 10 divisions of Vernier scale is equal to the
9 division on main scale. When the two jaws of the instrument touch each other, the zero of the Vernier lies
to theright of zero of the main scale and its fourth division coincides with a main scale division. When a
spherical bob is tightly placed between the two jaws, the zero of the Vernier scale lies in between 4.1 em 4.2cm
and 6th Vernier division coincides with a main scale division. The diameter of the bob will be _ft_l_?;)( 107>

cm.
MEDP= |ImwL
oV ¢ - QM<cP
L.c = It1<co- [Ne@

= MW= O09mm - o'lmmL
= 10V <\

Zeto ety = 4 (o) mim) = OAmm S ONCm
(Caauha for Skhetical bob= Matn t@Ung—+ Y (L0

— €€LoL_
= (41)+ €(01) -4

= A1)+ 02 —
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23. Two beams of light having intensities | and 4l interfere to produce a fringe pattern on a screen. The
phase difference between the two beams are W /2 and T /3 at points A and B respectively. The

gt g g

Ta= H+L+o 7 [r cxd

= I+4T+ 2] JuT Ca ™y
Tp= 61

Te- T +4T+ 2J8 J4T Ty
= &I +LQI<'/2_): 1T
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&=

SREATER KATLASH 2 NEW DELHT

9958461445,01141032244



24.To light, a 50 W, 100 V lamp is connected, in series with a capacitor of capacitance 30 pF /Trvx with
200V, 50Hz AC source. The value of x willbe __ 2 .

|
50 e W — 'y
( = 200- 6hm = loo ‘et T
ez ——
W &
Y.L3r3 @
- » — Z ~ |0O 2
z)z’ SowxEoxX1d © =9 “—;,3 oVt /<o Hy
= b= 600
~ sOx (D! tange® = Ve - &Xe [00 ‘ol V(
= .. 3 Ve Z€ =g
:_,.le—zool" \:: 200 tan &° :
_ 20032 %S = 20073 V.= _
lo* J}
z=32 9958461445,01141032244




25. A 1 mlong copper wire carries a current of 1 A. If the cross section of the wire is 2.0 mm™ and the -23
resistivity of copper is 1.7 X1 0~8 JUm, the force experienced by moving electron in the wireis (3 %10

N. (charge on electorn =16 + 1679 ¢)
Im
>

<

g —v 12

€= 22

A
xR pxE
o2k g 2
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26. A long cylindrical volume contains a uniformly distributed charge of density @ Cm-3. The

electric field inside the cylindrical volume at a distance x = _2?53 m fromits axisis _L___ Vm-1.
2z |{L

LHZS gwwu neo s ewn

efeds- Vs

. LD (L)

- %
€. 21l = /é Ca
E='el 2P X= ﬁo_
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27. A mass 0.9 kg, attached to a horizontal spring, executes SHM with an amplitude A; When this mass
passes through its mean position, then a smaller mass of 124 g is placed over it and both

masses move tighter with amplitude A, . If the ratio A, is &, then the valve ofo¢ will be _ _’_é_.
A A~

mS =S
OV = (0094 6'124) 9,
o9 = (I'e29) V.
S, = (0"? )

N lr624
ow 2 = - /69
4 A W02 = ( |ozq> CA1D
-624 l'bzlf &9
_-M_).__ 22 =
A 26 A-|
2 =32

S




28. A square aluminum (shear modulus is 25 x 1 Oq Nm-2) slab of side 60 cm and thickness 15 em is
subjected to a shearing force (on its narrow face) of 18.0 X 1 0-"/ N. The lower edge is riveted to the
floor. The displacement of the upper edge is __ _‘_\_@_ im.

9 %
({( = 25 X\o N/ml F_v;; A&T15 cm
Atea = €06 <mx 1§Cm 460 %
200 Cw '
q < %0 o >
ST(QCS:.L: lBXlD
Atcd  Qe0x (5
= 2?<'l0<
1\ _ ST@ese  <reegcs
@ 2
€
w - 2Xé0 X0 - |2x4 X116 'Cim, LS LLASSE
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29. A pulley of radius 1.5 m is rotated about its axis by a farce F = (12t -3t7)N applied tangentially (while t
is measured in seconds). If moment of inertia of the pulley about its axis of rotation is 4.9 kg m* the

humber of rotations made by the pulley before its direction of motion is

reversed, will be K/ . The value of Kis | @
ds RELLAR
éﬂf: igég:"fﬁﬁgﬁ VUGBTI Y
Polgries o (e-E(8) (3)
"o %x:{g.?l:? % RERumat:
VU Ty fae (@ -dax
g o <A 41,
) Rty
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30. A ball of mass m is thrown vertically upward. Another ball of mass 2 m is thrown at an angle @ - with the
vertical. Both the balls stay in air for the same period of time. The ratio of the heights
attained by the balls respectively is 1/x. The valuve of x is

o g gt gt g g

Fe€ f1€<C RALL To€ £EcoND EALL
V= W+ ek
At Wax R-eg
V=o/
gwev\. ot

°‘Rl'—' EL"' /‘e\:.: V,_L (s *®

\ Vo ¢ © 8 Ry
. (e
= B, _ U* %/ _C\r..awf‘
/5/ & TP % *® (¥ ee0)
V( :VLCJSQ — %
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