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S$inG
constants. If T is temperature, k is Boltzmann constant, @ is anqular displacement and x has the dimensions of
length. Then, choose the incorrect option
(A) Dimensions of P is same as that of force. K eV W _ ™ e i
(B) Dimension of o’ z. is same as that of energy = T = 7 - i
(C) Pimensions of af ' sin B is same as that of X P g =2,
\/lmenslons of o{ is same as that of B =ML Tk

" 1. Consider the efficiency of carnot’s engine is given by ¥| = 0({5 Iogﬁ(ﬂ 7-} wherey{and pare
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A
2. At time t = 0 a particle starts travelling from a height 7Z em in a plane keeping z coordinate
constant. At any instant of time it's position along the x and y directions are defined as 3t and 51
respectively. At t=1s acceleration of the particle will be
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3. A pressure-pump has a horizontal tube of cross sectional area 10 em= for the outflow of water at a
speed of 20 m/s. The force exerted on the vertical wall just in front of the tube which stops water
horizontally flowing out of the tube, is : (given: density of water = 1000 kg/n*]

(A) 300N

(B) 500 N
(C) 250 N

400 N
A= locwxlf V= 20M/te,
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4, A uniform metal chain of mass m and length 'L passes over a massless and frictionless pulley. It is released
fromrest with a part of its length ‘I' is hanging on one side and rest of its lengthl - |' is hanging on the other

side of the pully. At a certain point of time, when L= L/i.

acceleration of the chain ls? The valve of xis _______
'Mz.g ~T=Wm, (i/ ) -0 LI 1)1
Y O
T
T~ W\\K :W\l(a/;)"@ M dl-—.l M 25
Add Quatrond £ Ruatim (Bt ‘l_ (2) Ll -T_—(-
S T =M = My
@ (m-m) = & (mem) m, T (74 ‘L
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2My-2my =m M,
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9. A bullet of mass 200 g having initial kinetic energy 90 J is shot inside a long swimming pool as
shown in the figure. If it's kinetic energy reduces to 40 J within 1 s. the minimum length of the pool,
the bullet has to travel so that it completely comes torest is:

- - ﬁ'o 1. L .-L W\\9’L (A)45m (B) 90 m (C)125m (D) 25 m
Hr= 9o0X2 _ Boe T
‘\; m 0> WATEE
= 20 M L, > — L
4o T= L m 9 S
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6) Assume there are two identical simple pendulum clocks. Clock - 1 is placed on the earth and Clock - 2 is placed
on a space station located at a height h above the earth surface. Clock - 1 and Clock - 2 operate at time periods

4 s and 6 s respectively. Then the value of his -
(consider radius of earth R, = 6400 km and g on earth 10 m/s2)

(A) 1200 km
(013900 kom
(0)4800km T=A< | T.=- 6¢
T=am1 Q/
= GM J §
l K," ‘l = ga_
g:—:’ ‘ql—',_ s ?
(€+h) :
& (ern)?
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7 Consider a cylindrical tank of radius Im is filled with water. The top surface of water is at 15 m from the bottom of
the eylinder. There is a hole on the wall of eylinder at a height of 5 m from the bottom. A force of 5 x 10° N is applied
an the top surface of water using a piston. The speed of ifflux from the hole will be :
(given atmospheric pressure PA = 1.01 ¥l 0° Pa, density of water g 'w = 1000 kg/m3 and gravitational acceleration g

=10 m/s*)

(A) 11.6 m/s
(B) 10.8 m/s
(C) 178 m/s
(V) 144 m/s
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8. A vessel contains 14 g of nitrogen gas at a temperature of 27°C. The amount of heat to be
transferred to the gas to double the r.m.s speed of its molecules will be :

Take R = 8.32 J mol-1k-1.

(A) 2229 J(B) 5616 J(C) 9360 J (D) 13104 J
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9. A slab of dielectric constant K has the same cross-sectional area as the plates of a parallel plate
capacitor and thickness 24, where d is the separation of the plates. The capacitance of the
capacitor when the slab is inserted between the plates will be:

(Given Co = capacitance of capacitor with air as medium between plates.)
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10. A uniform electric field E = (8m/e) V/m is created between two parallel plates of length 1 m as shown in
figure, (where m = mass of electron and e = charge of electron). An electron enters the field symmetrically
between the plates with a speed of 2 m/. The angle of the deviation ([2]) of the path of the electron as it

comes out of the field will be _______ .
1m
A0

|
2m/s } E

(A)tan™'(4) \%ﬂ'l(z) (C)tan'l(i) (D) tan~*(3)
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11. Given below are two statements:

Statement I: A uniform wire of resistance 80 JU is cut into four equal parts. These parts are now connected in
parallel. The equivalent resistance of the combination will be §/L

Statement II: Two resistances 2R and 2R are connected in parallel in a electric circuvit. The value of thermal
energy developed in 3R and 2R will be in the ratio 3:2.

In the light of the above statements, choose the most appropriate answer from the option given below

(A) Both statement | and statement Il are correct ¢ -
(B) Both statement | and statement Il are incorreet STATETIC NT- |
Statement lis correct but statement Il is incorrect Go- Bhm cuk In 4 *’a{ K

(p) Statement lis incorrect but statement Il is correct
cach patt =20-ohm
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12. A triangular shaped wire carrying 10 A current is placed in a uniform magnetic field of 0.5 T, as
shown in figure. The magnetic force on seqgment CV is (Given BC = CD = BD = 5 em.)

(A)0.126 N
(8,0.312N

Je10.216 N

(p) 0.245 N

g-0ST C=10A

@o'tce oN ¢ p 2
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13, The magnetic field at the center of current carrying circular loop is Bl. The magnetic field at a distance of v3
times radius of the given circular loop from the center on its axis is By The value of BI/B, will be
(A) 9:4(B) 12: v15(C) 81 (P) 5: v3
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14. A transformer operating at primary voltage 8 kV and secondary voltage 160 V serves a load of 80 kW.
Assuming the transformer to be ideal with purely resistive load and working on unity power factor, the
loads in the primary and secondary circuit would be

(A) 800 A and 1.06 2am

(B) Lo~ ang £00 v
(C) 800 v\ and 0.32 N\

(®) 1r06 N and S00-ohm

V(:GKV/ Lvo:eomogwon
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15. Sun light falls normally on a surface of area 36 em’ and exerts an average force of 72 x 10 7 N within a
time period of 20 minutes. Considering a case of complete absorption, the energy flux of incident light is

(A) 2992 x 102 W/em2 (C) 6.0 W/em2
(B) 8.64 x 10-6 W/em2. \(}Y0.0G W/em2

A=32&em’
F:T-zX[SqN 4 £=20x406 L

€. At =m (c-0)

- M
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16. The power of a lens (biconvex) is 1.25m-1 in particular medium. Refractive index of the lens is
1.9 and radii of curvature are 20 ecm and 40 cm respectively. The refractive index of

surrounding medivm: (
(A)1.0 (8) 9 [¢) 3 (1) 4 723 = (./A 1 L - _,>
.J T = L\ gu
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17 Two streams of photons, possessing energies equal to five and ten times the work function of metal are
incident on the metal surface successively. The ratio of maximum velocities of the photoelectron emitted, in
the two cases respectively, will be

p
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(p:3 £We o e Lrd :
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18. A radioactive sample decays 7/8 times its original quantity in 15 minutes. The half life of the sample is
(\A)zi min (B) Z5 min (C) 15 min (D) 30 min

datloact\ve 2ample lcf-{' ﬂffe\/ 1 YWUn
- =
- %= %
No N0 (-2':)‘1
i‘é!’.:y (4" =3

Total tme = = (Ty)

£ = 3 CT'/»-)
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19. An n.p.n transistor with current gain € = 100 in common emitter configuration is shown in figure. The
output voltage of the amplifier will be

B= (00 ¢ %
i

Vﬂuﬂfe am"\' 'A'\f: ‘F fo 1mv
€. 1
¢ _ wo1v \)BM-O v © 10V (D) 100V

= (6ox 18- 1060 = Vo
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= | Vet
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20. A FM Broad cast transmitter, using modulating signal of frequency 20kHz has a deviation ratio of 10. The
Bandwidth required for transmission is:
(A) 220 kHz (B) 180 kHz (C) 360 kHz (D) 440 kHz

Mbd\kla-l-\hz, fveq uevxcg: SokHz=f

{scqwncg deviahion
wodulati9 -("rtqu.wca’

=—A;§-:lo

5
Af = (l 0) (;o)
= 260 KH:
Band wdbr = 2 ( f40¢)
=2 (20t200) kHz
= {40 KHz 9958461445,01141032244
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Section-B

21. A ball is thrown vertically upwards with a velocity of 19.6 ms from the top of a tower. The ball
strikes the ground after 6 s. The height from the ground up to which the ball can rise will be (k/z )
m. The valve of k is .{use g =9.8 m/s2)

o g o *

Sol. 392
TN —%= 1Rex -l (3
e % = |196X6 -4'F x36
= 53 ¢wmt
(0, o0
IOD (}l For %,
T (= (9-6-2(96) %,
%y X, - %6 %<
196
= 9. €m
| s

56 6t 19-6 = &
é /S,
k=292 CS CLASSE:
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2
22. The distance of centre of mass from end A of a one dimensional rod (AB) having mass density @~ g, Cl-— ..zs)
kg/m and length L (in meter) is 3L py The valuve of o is___. (where x is the L

g
——

distance from end A) X

A iw\ R
| |
-— 0 —

M o _ x>

S €= (I F)

Pewn ‘('x.dm
(am
L 2 L L4 9L
% -X \de x-_X } 2

= J‘ e°( L”> s (’— 4 b__—';:‘g) 2L 2L

Ll?b(t-—%; AL fz___ _z__B_"jL (L) =8
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23, A string of area of cross-section 4 mw % and length 0.5 m is conneeted with a rigid body of mass 2 kg. The

body is rotated in a vertical circular path of radius 0.9 m. The body acquires a speed of 5 m/s at the bottom ost
the circular path, Strain produced in the string when the body is at the bottom of the cireleis _2D__ 10" °

(use young's modulus 104 N/m*> and g = 10 m/s™)

= {t€Exs

See_AtN
STQAIN = LTeecc > f\/A - .—F.—- \
A X AY
X _a(ed*F
F= Xl twg = S v axio jy
= |20 N
S

<teAIN= 120 . Lo
s6x 10 e
AX 16 °X 7 .[.IMG
= WX [SS'
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24. At a certain temperature, the degrees of freedom per molecule for gas is 8. The gas performs 150 J of
work when it expands under constant pressure. The amount of heat absorbed by the gas will be _"7S0__J.

—— e g gt g g

'bcg-o’ee a,F —f—seedom =8

WD by ine ¢ad = 156T at
(I 6 cont rort
Hecru(e

Heak obcesved b(j 844:2

AQ= W+ AV
= MR AT+ ;f__'nKAT

NEDLT = 1€6
= S0+ %,Xl;'b

B = 71507
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25. The potential energy of a particle of mass 4 kg in motion along the x-axis is given by
U = 4(1 - cos 4x) J. The time period of the particle for small oscillation (sin®»® | 1(.11 ) ¢ .The
valve of K is

—————.

U= /1 Cl—— s AZ)

fook. F-- 4V _ _ 4’ g (1-atac)

dz_
W
fwmAx 2 4% - _ze .cqu.

F: —[& (4!.): m CA-).

GREATER KATLASH 2 NEW DELHI

9958461445,01141032244




26. An electrical bulb rated 220 V, 100 W. is connected in series with another bulb rated 220 V, 60 W. If the
voltage across combination is 220 V, the power consumed by the 100 W bulb will be about _ 14 __ W.

220V 220V K \ = .!:' = (22 0)3'
100W 60V IT
' : €, - (20
’ £o
220V (q: ‘1 + «1_
r- L = (220" C-—'- A
c@' - M@fé%)
- 220X €09 ( L /et o
b R Kmgd 2-)-0_) —_— X -
(230 x| Z o0
= L6 ~ (20)%%18
220K |4 | v
fowey coweumed by 60 W

e=£1‘|

L (Lrp)*
: 6& x ) = l 5 w d f BASEM M BLO® SREATER KAILASH 2 NEW DELHI
2207 [ 6O
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27, For the given circuit the current through battery of 6 V just after closing the switeh 'S’ will be

A,
%ZQ 4Q 20

20

gt g g

- ol
de“‘”" aot
wlu
S <~ at 2 on
¥ ob= ¥
oY o
20 4Q0) 20

2Q
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28. An object 0 is placed at a distance of 100 em in front of a concave mirror of radius of curvature 200 cm
as shown in the ﬁgure The object s’rar’rs moving towards the mirror at a speed 2 em/s. The position of the

£= 12 00¢m:
Vo= -2em/¢
bosition of o-bJ‘ect‘ afteY lotec
U= |00- Alclauce <Sovered
= [o-o - LX|D=00cm
—f— = >-°° = looEwm ~
) —GOCW\, f:-— |00 Cm.
1= .|._&L:> L - _L _[

J\;‘: u’ 'F C-GO)-{-IO'O
fu @oxX |00
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’ ]
29. In an experiment with a convex lens. The plot of the image distance (V") against the object distance (W )
measured from the focus gives a curve 9'|)' =225. If all the distances are measured in cm. The magnitude of

the focal length of the lensis ______ cm.
Sol. 19
'\9\ u-‘ - 22 g'
— Ag ped
L ab -
- ,72 = -echf-rt,mf
= 1&§im
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30. In an experiment to find acceleration due to gravity (g) using simple pendulum, time period of 0.5 s is
measured from time of 100 oscillation with a watch of 1 see resolution. If measured value of length is
10 em known to 1 mm accuracy. The accuracy in the determination of g is found to be x Z. The value of x
is :

g g ——.
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