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AIEEE 2007 Physics

Q. 1. The displacement of an object attached to a spring and executing simple harmonic

x=2%107 cosmt

motion is given by metres. The time at which the maximum speed first

occurs is

05s
0.75 s
0.125 s
0.25s

e o o

Ans. A

E=E, sin ax

Q. 2. In an a.c. circuit the voltage applied is . The resulting current in the

f=djsmn |9t ——
circuit is . The power consumption in the circuit is given by

— Eﬂfﬂ
q 2
b. P =zero
P= Eﬂfu
c. 2
4 P=~2 B,
Ans. B

)
Q. 3. An electric charge 107 4l placed at the origin (0, 0) of X — Y co-ordinate

system. Two points A and B are situated at {2, 2
difference between the points A and B will be

and (2, 0) respectively. The potential

a. 9volt

b. zero

c. 2volt

d. 4.5 volt
Ans. b

Q. 4. A battery is used to charge a parallel plate capacitor till the potential difference
between the plates becomes equal to the electromotive force of the battery. The ratio of
the energy stored in the capacitor and the work done by the battery will be
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a. 1
b. 2

1

c. 4
1

d 2
Ans. D

Q. 5. An ideal coil of 10 H is connected in series with a resistance of 54 and a battery of

5V. 2 seconds after the connection is made, the current flowing in amperes in the circuit
is

(I-¢

o e
o

o
L)

Ans. D

Q. 6. A long straight wire of radius a carries a steady current i. The current is uniformly
a

distributed across its cross section. The ratio of the magnetic field at < and 2a is

1

a. 4

b. 4

c. 1

1

d. <
Ans. C

Q. 7. A current I flows along the length of an infinitely long, straight, thin walled pipe.

a. the magnetic field is zero only on the axis of the pipe

b. the magnetic field is different at different points inside the pipe

c. the magnetic field at any point inside the pipe is zero

d. the magnetic field at all points inside the pipe is the same, but not zer

Ans. C
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Q.8.1If M, is the mass of an oxygen isotope oM, My and M", are the masses of a
proton and a neutron respectively, the nuclear binding energy of the isotope is

a. [Mu _SM}*)CE
b, My —8M, - 9M,)C*
o MC?
4 My -1TM )
Ans. B

Q. 9. In gamma ray emission from a nucleus

a. both the neutron number and the proton number change
b. there is no change in the proton number and the neutron number
c. only the neutron number changes
d. only the proton number changes
Ans. B

Q. 10. If in p-n junction diode, a square input signal of 10 V is applied as shown. Then

the output signal across Ry will be

5

R

10V
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- P
b. -10v
o -5V
+ 5y
d.
Ans. D

Q. 11. Photon of frequency v has a momentum associated with it. If ¢ is the velocity of
light, the momentum is

a. v/c
b. hvc
2
. vl
d hv/c
Ans. D

sl 2
Q. 12. The velocity of a particle is v=vy gttt

its displacement after unit time (t=1) is

. If its position is x = 0 at t = 0, then

a Vg tag +3fF

b Vo t+tgl2+ I3

.. v, +tg+.F

d votglat+ f
Ans. B

Q. 13. For the given uniform square lamina ABCD, whose centre is O,
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b Fo c
-0 I
A E'!' B

Eﬂc =IEF

a.

c. {ge =g

d. f_,qc = ”\EFF
Ans. C

Q. 14. A point mass oscillates along the x-axis according to the law

x=xg cos (@t —xld) . If the acceleration of the particle is written as ,

a=Acos(wt+ &), then

A=x,, 8=-x /4

a.

b A=ma’ d=xi4

o A=ma F=-mid

g A=mel,8=3zi4
Ans. D

?
Q. 15. Charges are placed on the vertices of a square as shown. Let ¥ be the electric field
and V the potential at the centre. If the charges on A and B are interchanged with those
on D and C respectively, then

F
a. Fremains unchanged, V changes
F
b. Both Fand V change
F
c. ¥and V remain unchanged
F
d. Zchanges, V remain unchanged
Ans. D
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Q. 16. The half-life period of a radio-active element X is same as the mean life time of
another radio-active element Y. Initially they have the same number of atoms. Then

a. X will decay faster than Y

b. Y will decay faster than X

c. Xand Y have same decay rate initially

d. XandY decay at same rate always
Ans. B

Q. 17. A Carnot engine, having an efficiency of 7~ 1710 o5 heat engine, is used as a
refrigerator. If the work done on the system is 10 J, the amount of energy absorbed from
the reservoir at lower temperature is

a. 991
b. 90J
c. 1]
d. 1001J
Ans. B

Q. 18. Carbon, silicon and germanium have four valence electrons each. At room
temperature which one of the following statements is most appropriate?

the number of free conduction electrons is significant in C but small in Si and Ge.
the number of free conduction electrons is negligibly small in all the three.

the number of free electrons for conduction is significant in all the three.

the number of free electrons for conduction is significant only in Si and Ge but
small in C.

e o

Ans. D

Q. 19. A charged particle with charge q enters a region of constant, uniform and mutually
P F P F F

orthogonal fields Fand #with a velocity * perpendicular to both Fand £, and comes out

F

without any change in magnitude or direction of * .

W 1=ixiiB
b 1= ix5iB
o =ixiiE
o =ixiiE

Ans. A
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Q. 20. The potential at a point x (measured in #**) due to some charges situated on the

— i _ —
x-axis is given by (x)=201 (x 4) Volts The electric field is £ % % =% #2 given by

5/3 Vait | ron and in the —ve x direction
5/3 Volt 1 pon and in the +ve x direction
10/9 Vait | ron and in the —ve x direction
d. 10/9 Vait | ron and in the +ve x direction

IS

e

Ans. D

Q. 21. Which of the following transitions in hydrogen atoms emit photons of highest
frequency?

a. n=2ton=6

b. n=6ton=2

c. n=2ton=1

d n=1ton=2
Ans. C

Q. 22. A block of mass m is connected to another block of mass M by a spring (massless)
of spring constant k. The blocks are kept on a smooth horizontal plane. Initially the
blocks are at rest and the spring is unstretched. Then a constant force F starts acting on
the block of mass M to pull it. Find the force on the block of mass m

i B
a. M
(M +wm) F
b. !
mE
. [M + m)
ME
Ans. C

Q. 23. Two lenses of power —15 D and +5D are in contact with each other. The focal
length of the combination is

a. —20cm
b. —10cm
c. +20cm
d +10cm
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Ans. B

T

1 and the other at T

Q. 24. One end of a thermally insulated rod is kept at a temperature

i

. The rod is composed of two sections of lengths “land Z2and thermal conductivities ©1

and %2 respectively. The temperature at the interface of the sections is

Ts Iy 2 Tz

) ['SSEIET; +'ECII1T72 I[";:‘.'-lfl +.3C2f2:|

a )/

b. e\ T+ L) ey dy +idy )

C. Il T+ ZT) ey + il )

d. T+ LT ) el + ;)
Ans. C
Q. 25. A sound absorber attenuates the sound level by 20 dB. The intensity decreases by
a factor of

a. 1000

b. 10000

c. 10

d. 100
Ans. D

O, and C A . .

Q.26.1f ¥denote the specific heats of nitrogen per unit mass at constant

pressure and constant volume respectively, then

-0 =R
a. ¥ ¥
b. CF—CP=RH4
O -0 =R
C. ¥ ¥
d CF—CT:ESR
Ans. A

Q. 27. A charged particle moves through a magnetic field perpendicular to its direction.
Then

a. the momentum changes but the kinetic energy is constant
b. both momentum and kinetic energy of the particle are not constant
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c. both, momentum and kinetic energy of the particle are constant
d. kinetic energy changes but the momentum is constant

Ans. A

Q. 28. Two identical conducting wires AOB and COD are placed at right angles to each

other. The wire AOB carries an electric current £ and COD carries a current fl. The
magnetic field on a point lying at a distance d from O, in a direction perpendicular to the
plane of the wires AOB and COD, will be given by

1
Hy (fl ‘HTEJE

a 25 o 1
2, {fﬁ+f§]5
b. 2 )
Hy
Io+7
C.
£y a 2
I +7
d zﬁd(l 3)
Ans. B

0 0
Q. 29. The resistance of a wire is 5 ohm at 07T and 6 ohm at 1007 C . The resistance of

0
the wire at ® © will'be

a. 2 ohm
b. 1 ohm
c. 4 ohm
d. 3 ohm
Ans. C

Q. 30. A parallel plate condenser with a dielectric of dielectric constant K between the
plates has a capacity C and is charged to a potential V volts. The dielectric slab is slowly
removed from between the plates and then reinserted. The net work done by the system in
this process is

1

—(X-1cr
a. 2
p CVE-1IK
2
. [K-1cv
d. zero
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Ans. D

Q.31.1f & and g, are the accelerations due to gravity on the surfaces of the earth and
the moon respectively and if Millikan’s oil drop experiment could be performed on the
glectranic charg ¢ on the moon

two surfaces, one will find the ratio electronic charge on the earth

a. 1

b. 0

c. Er f B

d. 8al2s
Ans. A

Q. 32. A circular disc of radius R is removed from a bigger circular disc of radius 2R
such that the circumferences of the discs coincide. The centre of mass of the new disc is
[

& from the centre of the bigger disc. The value of is &

1

a. 3
1

b. 2
1

c. b
1

d 4
Ans. A

Q. 33. A round uniform body of radius R, mass M and moment of inertia I rolls down

(without slipping) an inclined plane making an angle & with the horizontal. Then its
acceleration is

Zgsin 8
1+4 1 MR*
gsih &

b 1+ MR* I
Z sin &

)
o 1=I1MR
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Zgsin 8
F
d. 1-ME“ ]
Ans. A

Q. 34. Angular momentum of the particle rotating with a central force is constant due to

a. constant force
b. constant linear momentum
C. zero torque
d. constant torque
Ans. C

Q. 35. s A 2 kg block slides on a horizontal floor with a speed of 4 m/s. It strikes a
uncompressed spring, and compresses it till the block is motionless. The kinetic friction
force is 15 N and spring constant is 10,000 N/m. The spring compresses by

a. 55cm

b. 2.5cm

c. 11.0cm

d. 85cm
Ans. A

Q. 36. A particle is projected at 60" to the horizontal with a kinetic energy K. The kinetic
energy at the highest point is

a. K
b. Zero
c. K/4
d K/2
Ans. C
Q. 37. In Young’s double slit experiment the intensity at a point where the path
A
difference is © 4 being the wavelength of the light used) is L. If £y denotes the maximum
i
intensity, fo js equal to
1

a. "E
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[y

b. 2
1

c =z
E

d 4
Ans. D

Q. 38. Two springs, of force constants k; and kj, are connected to a mass m as shown.
The frequency of oscillation of the mass is f. If both k1 and k;, are made four times their
original values, the frequency of oscillation becomes

a. f/2
b. f/4
c. 4f
d. 2f
Ans. D

Q. 39. When a system is taken from state i to state f along the path iaf;, it is found that Q
=50 cal and W = 20 cal. Along the path ibf Q =36 cal. W along the path ibf is

a f

a. 6cal
b. 16 cal
c. 66 cal
d. 14 cal
Ans. A

Q. 40. A particle of mass m executes simple harmonic motion with amplitude a and
frequency v. The average kinetic energy during its motion from the position of
equilibrium to the end is
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3 2
dg® ma® v

d. or? mat v

Ans. A
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Solution

b= (2107 ) () sin =

Far |v| =io be mex i sin =1

T3 1
= —, — f=—g
2z 2 Correct choice: (1)
— 0 —

F =y Vs 005 4, =307, £, =0 Correct choice: (2)
-3 -
Vy=9x10° 10 -=4.50l, ¥y =9x10° 1 :
(2+2)2 4+0}2

—4.5Volt, Vy-Vy=0

Correct choice: (2)

2
Work done by battery — =y =cv
= l, o
Energy stored in capacitor
Nt
Bnergy stored in Capacitor 2 oid 1
= — =
Wark done by batiery ' 2 Correct choice: (4)

=i, [I—E'R”z] izg[l—e—jﬂm 1‘:1—2'”21':(1—2'1) (azz=2¢g)

Correct choice: (4)

A= B Where O=r=a, B = ot .% [a£r=%]

or a’ 2T a
B =t p i B o0 Doy
4 27 (2a) A,

Correct choice: (3)

Magnetic field inside the infinitely long pipe is zero at all points. Correct choice: (3)
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8.

10.

11.

12.

13.

14.

Nuclear binding energy
= [mass af aucleus — mass af nuc.-:’e?c:-?zs] C? = (M, - 8M, — 9M ) C*

Correct choice: (2)

Gamma ray is electromagnetic radiation which does not involve any change in proton
number or neutron number Correct choice: (2)

Diode is forward biased in first half cycle and amplitude of signal is

+ &V

Correct choice: (4)

E:pc,ﬁzv:pc,p:k—v

¢ Correct choice: (4)

odx
v=v, +gt+ 7, E=v‘,+gﬁ+ﬁ2

dx:i(vu +gﬁ+ﬂ2)cﬁ, x=v, +E+i

1 Py 5

p 3 , Correct choice: (2)
1(M7*y Mo Mr?

Ac:—(_J:_r IEFz_rfﬂcszF
2 & 12 12

Correct choice: (3)

T . by
X=Xy sa8 |l ——| V=—X, @5 | @i- —
4 4
2 T ] T
@ =X o cos[ﬂjﬁ—z} @ =X & Eos[mﬁ_z_'_ﬂ]

2 am
a4 =X, & cos ﬂ.‘lf-l-?

Comparing with a = Acos [ﬂj.ﬁ + é‘), A=x o’ and 8 = 3;

Correct choice: (4)

fﬁ@ The

ducation Era



f‘@ The
Education Era

15. In initial case, is along (1) whereas in final case is along (2). Potential at centre
remains same.

L] A B L |
q & ] g
’ 11}
g|D ¥ cl.g
q|D Clog ¢
Initial
Correct choice: (4)
%: i,l}, =142,. 4, > 1,
16 A Ay , Y will decay faster than X

Correct choice: (2)

w1
Y=o =10W
10 =

17. &

Engine

a2
C v De—w
o

Rafrigerator
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18.

19.

20.

21.

22.

0, =10,

If same cannot engine is used as refrigerator then Sogh =3 =507

Correct choice: (2)

Correct choice: (4)

F
=

b e
I
"y
e

Il
L]
e

=— F
Magnitude of " B and direction of * should be such that net force on charge
). r r
particle be zero. * should be in the direction perpendicular to plane of £and 2and
) PP
coming out of plane. So direction of * is in the direction of ¥ o

Correct choice: (1)

20 dv d| 20 20
vV (x)= B==—=F— = 2
I:x) xg_4= ™ dx[x2—4:| [3_4)2[?:)
(20)(2x4) 10
Eatx=4gm, 2 1= —yaltf
i X LEH 142 QV-::' LER

. P .
Also as xincrease V7 decrease. wo 7 is along +vex — axis

Correct choice: (4)

AR, [ =102V, AR =136l

AR =348l AR, L < AE ., AR, L AR,

So photons of highest frequency will be emitted forn=2ton=1
Correct choice: (3)

In the question the state of spring is not mentioned. We are assuming acceleration
of both blocks to be same.

TR R
SR DRI TN R N LR L L I

u

f‘@ The
Education Era



ﬁ?; The

ducation Era

23.

24.

25.

26.

27.

28.

F
o=
M+ m
ra
Horce anm= i

m+M Correct choice: (3)

1 1

F=F+E=-100), so-10= mml=——, f=—10cm

b 7 (i 3) S ) 07
Correct choice: (2)
; h-7 N~ Thvapuce ki, T + k)T
I = = .4 e — =

i+f_3 kN kdy +ky 1)

A kA ke

Correct choice: (3)

i I
EiB:lDlOgm i, x:ll::llggm _1, y:‘lﬂlogm_ﬂ
IIZI fIZI IIJ
%=y =10l0g 3 2L = 20 = 10 log g <L = 1 192
o IRVY:.
I
7,=100 /, ol 2R
7, 100

Correct choice: (4)

O = O = R, where T, and C . . .
¥ 1 P WHEIE &y @58 5 are molar specific heat capacitates. For unit mass

C,' o
Cpand C, C,=—,C,=——,C, —C, =R/Z8
if specific heat capacities are 25 23

Correct choice: (1)

Magnetic force can not do any work, so kinetic energy remains constant.
Since initial velocity is perpendicular to magnetic field, hence momentum will
change. Correct choice: (1)

.nu:l:l ﬂ?ﬂfi -lu:l:l IE
2 d 2rd

Magnetic field due to AB and CD are respectively and are in

B, = ;ﬂd JiE+ P

mutually perpendicular direction.
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A
l2 L A6
co— g A
B
Correct choice: (2)
S=R, (1+30&) .0, 6=R, (1+100e) . ()
6 14100 1
S T T 61300 =5+5000 o= —
5 1450 200
subsitituting value of o in equation i) 5=15, [1 + l] = Ry, =44
29. p
Correct choice: (3)
30. No change in the energy of the system. Hence, not net work done by the system is

zero. Correct choice: (4)

31. Correct choice: (1)

M
32. If mass of circular disc is M, then mass of removed disc is 4 . Let centre of mass
of remaining disc is at a distance x from centre, then
ek
o= . x==—=a(R)
M 3
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33.

34.

35.

36.

4

[In question X is given out to be & . If we take that, then no choice is correct we
7

believe in place of & |, it should be 28 | Correct choice: (1)

mg sin 8 — f = ma g, 3
f R=ix )
gy = ReX (35
Cn sadving (7)), () and (35
Zsin 8
1+ g
MR
f
mg sing mg cos §
) @

Correct choice: (1)

Central force is directed towards a point, therefore torque of the central force is
zero. Correct choice: (3)

%[2)[4)3=%[10DDD);{2+[15)x,16=5000x2+15x, 5000 x* +15 x—16=10
x=—15+\(225+320,0mm =L P

2 5 5000 | 2 % 50

Correct choice: (1)

1 1 1 111 K
— v = K, —m(vcosﬁ[])g:—m v :—(—mvj]:—
2 2 2 4 4

Correct choice: (3)
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37.  Let intensity of light from individual slits is I’

fp=I"+I'+ 2 cos A g, IR:f'+f'+25'cos%{.%:3i":f,
sl 3h 3
Iy 44, 4

Correct choice: (4)

PO T N L LY
o ™ 2w " Correct choice: (4)

38.
39 Farigf 00 =204+ AU = AU =30 cal. Forbf  36=W + 30, W =6 cal
Correct choice: (1)
j;il
I—m[.:zmt:os I:ﬂ.i+f,i‘5:|]2 clt Ty
o mat @t
K, = 77 = ; - .I!-t:os (at + ) dt
[ a q
0
12
_Zma w T 1 Nl
T 2 4 4
40. [Ef.r v)g =z ma’ v

Correct choice: (1)
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