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(4) L= KA[B,-8,) = kA (s,-5) 7 B'E ¥
R: N | e "l
B =8, — [(B,=6,) a
2

A long metallic bar is carrying heat from
one of its ends to the other end under
steady-state. The variation of temperature
B along the length x of the bar from its hot
end is best described by which of the
following figures ?

B
(1)
X
]
(2) \
: x
0 ;
@) /—\
X
i)
@) \
X

\f

) B vs = is a -.'FT‘.SG»'.}I’.\‘I'.I'-M bl —ive. .SJnJﬂ.
& +ive intes e lpt.
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32.

32

In an experiment the angles are required to
be measured using an instrument.
29 divisions of the main scale exactly
coincide with the 30 divisions of the vernier
scale. If the smallest division of the main
scale is half-a~-degree (=0.5°), then the least
count of the instrument is :

(1) one degree
(2) half degree
(3) one minute
(4) half minute
(3) 20 Verwrieq Scafle SbivisSiows = 29 Meuwn Swelde Sbivisig,
= 4 y.5.D. = 29 mM.5.D.
Zo

. -]
gmm”f_’t a*d.‘ll"r.ay‘\ 0w Vﬂ’.wq - ‘Z._:I. xp,';
kY-

Lemst Couwt = 1MmsD-- 4 V.5.D.

= 0°5-29 x,.5" =05 = 8°5 x (i
3o 3p jﬁ
= 1 min
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33.

Directions : Question numbers 33 and 34
are based on the following paragraph.

A current loop ABCD is held fixed on the
plane of the paper as shown in the figure.
The arcs BC (radius=b) and DA
(radius = a) of the loop are joined by two
straight wires AB and CD. A steady
current I is flowing in the loop. Angle
made by AB and CD at the origin O is 30°,
Another straight thin wire with steady
current 1, flowing out of the plane of the
paper is kept at the origin.

The magnitude of the magnetic field (B)
due to the loop ABCD at the origin (O) is :

Bo' B=a
m A
(2) %’I[Efb—a}+%(a+b)]

(3) zero

pol(b—a) (b-a)

@ 24ab
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Directions : Question numbers 33 and 34
are based on the following paragraph.

A current loop ABCD is held fixed on the
plane of the paper as shown in the figure.
The arcs BC (radius=b) and DA
(radius =a) of the loop are joined by two
straight wires AB and CD. A steady
current [ is flowing in the loop. Angle
made by AB and CD at the origin O is 30°.
Another straight thin wire with steady
current I; flowing out of the plane of the
paper is kept at the origin.

| C’?'}}?n

B

i

b

34.  Due to the presence of the current I; at the
origin :

(1) The magnitude of the "net

force on the loop is given by .

I 1
Il_l}-pub{b—a]+%(a+h}]
(2) The magnitude of the net force on

¢ I1
the loop is given by %‘f'*—iﬂ—:&[b—a}.

(3) The forces on AB and DC are zero.
(4) The forces on AD and BC are zero.
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34 (4) Net folas_, pw lnq]ozn

Fozxwa &n AL cD one es ok 3 Q]v.];vns'l‘.fc-.
For@e on AB L D=0 (8 ==0)

35.

15

Three sound waves of equal amplitudes
have frequencies (v—1), v, (v+1). They
cuperpose to give beats. The number of
beats produced per second will be :

1 2
(2) 1.
(3) 4
(4) 3

() No = beats ‘PM' Secomd For fiowaver s |5 — .z).
So, wa: “i beats ﬁ:a.. (=04 v is 4
;fp.t w A v4+1L s 4,
for w-l & vt s 2,
S_o, oves ol umbex -‘-,_f_ beats ‘ga Secormeh = 2
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36.

The above is a plot of binding energy per
nucleon Ey, against the nuclear mass M;
A, B, C, D, E, F correspond to different
nuclei. Consider four reactions :
(i) A+B—=C+e (ii) CA+B+e
(iii) D+ E—F+¢€ and (iv) F2D+E+¢,
where € is the energy released ? In which
reactions is € positive ?

(1) (i) and (iv)

(2) (i) and (iii)
(3) (i) and (iv)
(4) (i) and (iii)

[

() AIEC}H [’ +D . I,1 il
0 “""':J‘ﬁ-; v ot C_bavivy
L) F nuclel Cowm be

f"ss.‘o»—ul with ulmg_j
ey
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37. The height at which the acceleration due

. B
to gravity becomes 5 (where g =the

acceleration due to gravity on the surface
of the earth) in terms of R, the radius of
the earth, is :

(1) R/2
(2) V2R
(3) 2R
R
4 7
= i Alkove mﬁﬂlfﬁx, k‘}j Veies as
: (‘3‘) (E.): _L_. =
i (1+ &) 2_
=3/ .i"\ =9
yoan =
Dl+h =3
.
= b= 2 2

38. Ome kg of a diatomic gas is at a pressure
of 8 x 10° N/m?. The density of the gas is
4 kg/m®. What is the energy of the gas due
to its thermal motion ? :

(1) 6x10%]
(2) 7x10%]
(3) 3x10%]
(4) 5x10%]
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39.

A charge Qis placed at each of the opposite

corners of a square. A charge q is placed
at each of the other two corners. [f the net
electrical force on Q is zero, then Q/q

equals :

(1) 1
L

(2) NE]

(3) - 242

4 -1

To 8 4o Er_lfnfww. et Paw =o
Pl
= KG Sin4s’ = k&q’ = & 51 1.17_

Noter &g o mast be o Sl signe.

u.r1n
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40.

A mixture of light, consisting of
wavelength 590 nm and an unknown
wavelength, illuminates Young's double slit
and gives rise to two overlapping
interference patterns on the screen. The
central maximum of both lights coincide.
Further, it is observed that the third bright
fringe of known light coincides with the
4th bright fringe of the unknown light.
From this data, the wavelength of the
unknown light is :

(1) 4425 nm
(2) 7768 nm
(3) 393.4 nm
(4) 885.0 nm

) T g dir® ¢
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This question contains Statement-1 and
Statement-2. Of the four choices given after
the statements, choose the onc that best
describes the two statements.

41. Statement 1 : For a charged particle
moving from point P to point Q, the net
work done by an electrostatic field on the
particle is independent of the path
connecting point P to point Q.

Statement 2 : The net work done by a
conservative force on an object moving
along a closed loop is zero.

(1) Statement-1 is true, Statement-2 is
true; Statement-2 is not the correct
explanation of Statement-1.

(2) Statement-1 is false, Statement-2 is
true.

(3) Statement-1 is true, Statement-2 is
false.

(4) Statement-1 is true, Statement-2 is

true; Statement-2 is the correct
explanation of Statement-1.

41" (1)
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42. A motor cycle starts from rest and
accelerates along a straight path at
2 m/s2. At the starting point of the motor
cycle there is a stationary electric siren.
How far has the motor cycle gone when
the driver hears the frequency of the siren
at 94% of its value when the motor cycle
was at rest ? (Speed of sound =330 ms )

(1) 147 m
(2) 1% m
@) 9m
4) 98m

42it) et ot hme & ARiver heans Jregusmcy = 947 of when e
Wes at pest .
E—
. , 2T

— —>
=7 A4 §-330-2t = ™ x
Sl e ki

5 Dis it & Lo
Fa

2
:._i,ixzxq'ﬁ e

43. Two wires are made of the same material
and have the same volume. However wire
1 has cross-sectional area A and wire 2 -
has cross-sectional area 3A. If the length

. of wire 1 increases by Ax on applying force
F, how much force is needed to stretch
wire 2 by the same amount ?

(1) 6F
(2) 9F
(3) F

(4) 4F
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44.

44

The

surface of a metal is illuminated with

the light of 400 nm. The kinetic energy of
the ejected photoelectrons was found to

be 1.

is:
(1)
(2)
(3)
(4)

68 eV. The work function of the metal
(hc=1240 eV.nm)
1.51 eV
1.68 eV
309 eV
1.41 eV
= L'ic_ - l124p eV = 3. eV
Phohowm —;— _E:;
K:B. < [-6peV = Wy = 3:1—1'68= l-azeVv
e
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45.

45

A transparent solid cylindrical rod has a
2 :
ive i f . It is surrounded
refractive index o ﬁ

by air. A light ray is incident at the mid-
point of one end of the rod as shown in
the figure.

The incident angle 6 for which the light

ray grazes along the wall of the rod is :

W =)

@ =7 Ys5)

(3) s'm_l(%)

@ (V%)

(2) USing Snell’s low:

o

[xSine = ArSinlap-¢)
=?Swe = 2 (osc

Vidyamandir [~ €\
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46. Two points P and Q are maintained at

the potentials of 10V and -4V,

respectively. The work done in moving

100 electrons from P to Q is :

(1) —2.24x107 16 ]
(2) 224%x10716]
@) -9.60x10717]
@  960x107'7]

46:/(2) = q(v=Vp) = = (exloo) (~4-lo)

=V
= |%ve0e = 2*24 xip T

47. A thin uniform rod of length [ and mass 1
is swinging freely about a horizontal axis
passing through its end. Its maximum
angular speed is w. Its centre of mass rises
to a maximum height of :

2 l.fzm2
B o
5 lfzm;
@ e
. lfzm?.
B 5
1 lw
4 P
@ ¢
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(2) mah= LEus o mah = | ko’
ra 2 -.-3--
S he bt

48. 1f x, v and a denote the displacement, the
velocity and the acceleration of a parljicle
executing simple harmonic motion of time
period T, then, which of the following does

not change with time ?
(1) aT+2mv
(2) aT/v
@) e T2 +4mhy?
(4) aT/x
!
49:.( < ) %z B St +M, s Ts o
Vs e Lﬁ-s”t i

a = =A wlgl'nwt

(1) aTw2ny = -‘iﬁlwisfl"“t'ﬂ +2ﬂ(A”EQthJ

wd
{2) al = =— Huzfr'uut- LT/
W —
Awfﬂlwf 3 - =
z z r 7
(3) ﬂ.}'ﬁ‘z-i-q-ﬂlw i AR x @I +4”"~‘4w.1¢.;._t
i
= ‘*Flﬁ'iwi [C-A?'D"s+')
{a) T o =AutSient # ™ = Tiss dipesded
e e

{.ﬂ Sl'ww'b—F"‘-a)
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49. Let P(r)= Q r be the charge density
§

R4
distribution for a solid sphere of radius R
and total charge Q. For a point 'p’ inside
the sphere at distance rq from the centre
of the sphere, the magnitude of electric

field is:
1 Qn’
(1) 4mreg R4

Qﬁz
9 i T
2) 3meg RY
(3) 0

Q

4
( } 411-'5“ rl
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50. A p-njunction (D) shownin the figure can
act as a rectifier. An alternating current
source (V) is connected in the circuit.

Ty
-

The current (I) in the resistor (R) can be

shown by :

1
1) h i
(2) [] .

t

o) {]/\\__//ﬁ\?

’ 1
(@) l/W\

=

5o/ (1) For the Tt half cyele, D' will actas forwerd bicsed

- e held cyele 1t will actas severe biaged
So, thee s no  oufput fez il A cycde.
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51.  Thelogic circuit shown below has the input
waveforms ‘A’ and ‘B’ as shown. Pick out
the correct output waveform.

Input & — i ;
]
1 1 i ! 1 I
Input B I ' , ‘ . :
Qutpul is :

]

i
1
-

@ 14+ i
@ "L §
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52.  In an optics experiment, with the position

of the object fixed, a student varies the
position of a convex lens and for each
position, the screen is adjusted to getaclear
image of the object. A graph between the
object distance u and the image distance
v, from the lens, is plotted using the same
scale for the two axes. A straight line
passing through the origin and making an
angle of 45° with the x-axis meets the
experimental curve at P. The coordinates

of P will be -

(1) (£ 1)

(2) (4 4f)

3) (2£2f)

W (44)
52 .[3)
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Directions : Question numbers 53, 54 and 55
are based on the following paragraph.

Two moles of helium gas are taken over

the cycle ABCDA, as shown in the P-T
diagram,

M
2x10°+ A = B
P (Pa) F. W

1x10°+ D < e

00K 500K T

53. Assuming the gas to be ideal the work
done on the gas in taking it from A to B
is :

(1) 400 R
(2) 500 R
(3) 200 R
(4) 300 R
531 (1) Wosg= P+ AV = nRAT

= 22X Rx (Bog —-39.'9). T R
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54. The work done on the gas in taking it from

Do Alds:
(1) -—690R
(2) +690R
(3) -414R
(4) +414R
54| (4) Wy on = & 353n£T,€0 Va_ L]-_s.aﬂu.lw-n.ﬂ]
(84 Laas) “’V
= 2:303x Z’*ﬁx%aaﬂo I"173
h}fA
= 2:363 x 2xf~lx3aaﬂn Ixio )-’ — 414
o] D__;)A{av\ Cnnj‘)"q-il"ij '-’ Zx{o

55. The net work done on the gas in the cycle
ABCDA is :

(1) 1076 R
(2) 1904 R
(3) Zero

(4) 276 R
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. 55¢ {%) Woep = MR

= V,
Gl v & w_ﬁTBJa__ﬁ_

A &
+n [ '“‘T;)';{-mﬁ--r' fM_\{ﬂ
b o V.
D

= nRT Ln(e) + nRT,0al

s

= 2% F...(.Enu-.-.}no) xn4%3 = 274 R

; hol |
56. A particle hasan initial velocityof 371 +4j

" A
and an acceleration of 04i+03j - Its
speed after 10 s is :

(1) 7 units
(2) 8.5 units

(3) 10 units

(4) 742 units

5¢-|(4) \; —L:-Fa‘i:" (3'L+‘T-J)+(o 4L+t:3)xfn
A T Iu]=7.ﬁ, i g
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57. Consider a rubber ball freely falling from
a height h=4.9 m onto a hﬂnz;ﬂnta]lelashc
plate. Assume that the du;a‘tmn ‘nf
collision is negligible and the collision with
the plate is totally elastic.

Then the velocity as a function of time and
the height as a function of time will be :
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An inductor of inductance L=4#K mH
amd resistors of resistances B; =2 {1 and
R3=2 1} are connected to a battery of emi
12 ¥ as shown in the figure. The internal
resistance of the battery is negligible. The
switch 5 is closed at t=0. The potential
drop across L as a function of time is ;

{1 a[ 1-e /02 Jv
(2] 12e7%W
(M 6e MV

(4) %e*f“ v

Code (D) AIEEE 2009 Physics



10DPercentile

58:

Ra

| — Rt/ = T
(z) T+ & ( - )-'_Lg (I~e ’

=3 L= S(f‘é'—Et.) 4 EIIHAM.LE_A
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59.

i

This question contains Statenrent-1 and
Statement-2, Of the four choices given after
the statements, choose the one Hhal Desl
describes the oo stafeniends,

Statement 1 : The temperature
dependence of resistance is usually
given as R=R  (1+a At). The resistance
of a wire changes from 100 (1} to 150 §}
when its temperature is increased
from 27°C to 227°C. This implies that
a=25x10"%/°C.

Statement 2 : R=R_ (1+« At} is valid
only when the change in the temperature
AT is small and AR=(R-R) < <R

(1}  Statement-1 is true, Statement-2 is
true; Statement-2 is not the correct
explanation of Statement-1.

(2} Statement-1 is false, Statement-2 is
true.

(3) Statement-1 is true, Statement-2 is
false.

(4) Statement-1 is true, Statement-2 is
true; Statement-2 is the correct
explanation of Statement-1.

q:] (2)
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The transition from the state n=4 to n=3
in a hydrogen like atom resulis in
ultraviolet radiation. Infrared radiation
will be obtained in the transition from :

60.

6o

(1) 4—2
@) 5-4
3) 2-1
{4) 3-2
(2') “G — 3 2 WA ﬂ'—;a'cm

= T'J'jﬂrt Iﬂ, (’-M-L‘\.ly?ﬂh‘ﬂ bl trio shells Should
be spelles thow that (w 44— 3
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