PHYSICS

AIPMT 2008 Examination Paper
Solutions

1. Which two of the following five physical parareez have the same dimensions?
(a) energy density

(b) refractive index

(c) dielectric constant

(d) Young's modulus

(e) magnetic field

(1) (a) and (e)
(2) (b) and (d)
(3) (c) and (e)
(4) (a) and (d)

Sol. Answer (4)
Energy density and Young's modulus have same diomaigormula.

2. If the error in the measurement of radius splere is 2%, then the error in the
determination of volume of the sphere will be
(1) 2%
(2) 4%
(3) 6%
(4) 8%

Sol. Answer (3)
AV 3R

V R

3. The distance travelled by a particle startiogn rest and moving with an acceleration
4

3 M in the third second is
Em

(1) 3

(2)6m

3)4m

10
—m

(4) 3

Sol. Answer (4)

S . =u+ %{m—u

4. A particle moves in a straight line with a stamt acceleration. It changes its velocity
from 10 m&" to 20 m& while passing through a distance 135 m in t sec®hd value of
tis
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(1) 9

(2) 10
(3) 1.8
(4) 12

Sol. Answer (1)

) 'I_.f'r.z _1 p.-'l_z . Il.-"‘;: 1 F.-';
T 72 T T a

o S=5 (u+v)t
2 L

5. A particle shows distance-time curve as givethis figure. The maximum
instantaneous velocity of the particle is arourelgbint

Y 0
=
7S c
&

A B

t Time

(1) A
(2)B
(3)C
(4)D

Sol. Answer (3)
Maximum slope is at C.

6. A particle of mass m is projected with velgaitmaking an angle of #5with the
horizontal. When the particle lands on the levelugid the magnitude of the change in its
momentum will be
(1) zero
(2) 2 nv

(3) mv 12
(4) mv A2

Sol. Answer (4)
Momentum change = 2mv %1
7. Sand is being dropped on a conveyor belteatdte of M kg/s. The force necessary to
keep the belt moving with a constant velocitywaoh/s will be
(1) Zero
(2) Mv newton
(3) 2 Mv newton

1%
— newton

(4) 2

Sol. Answer (2)



du
=V — = i
Force p M

8. Three forces acting on a body are shown ifitjuee. To have the resultant force
only along the y-direction, the magnitude of theimum additional force needed is

Y
AN % AN
30

60°

\..

(1) V3N
(2) 0.5 N
3) 1.5 N
V3
(4) 4

N

Sol. Answer (2)

Met force along x-axis zero.
Let the unknown force be F along x-axis
S F+ 1 sin 30°+ 2 sin 30° — 4 sin 30° =0

~IFl=05N
9. Water falls from a height of 60 m at the raftd5 kg/s to operate a turbine. The
losses due to frictional forces are 10% of enerpyw much power is generated by the
turbine? (g = 10 mf
(1) 7.0 kW
(2) 8.1 kW
(3) 10.2 kW
(4) 12.3 kKW

Sol. Answer (2)
P =09gH ':L—T
10. A shell of mass 200 gm is ejected from a gfumass 4 kg by an explosion that
generates 1.05 kJ of energy. The initial velocityhe shell is
(1) 120 m&
(2) 100 m&
(3) 80 m§'
(4) 40 m&'

Sol. Answer (2)
(0.2v )
4

Let the initial velocity of the shell be v, thenloeity of gun is Ca) (from



conservation of linar moment)
52

| = v=100mis

_ 1, TR | |'z|:|.2 v
« 10*= = (0.2)v? +—(4
Mow 1.05 = 10 > ) 2( }.\ 2

11. The ratio of the radii of gyration of a cil@udisc to that of a circular ring, each of
same mass and radius, around their respectiveisaxes

(1) '\.'IIE . \.'I.E-
(2) «.'IIS : w.."2
(3) 1:42
(4) V21

Sol. Answer (3)
lgse _ MR7I2_ MKge,
’Iring |'|.-"11H < .'1.-"|{K rzing

K::Ii5-: — _I
Kig 42
12. A thin rod of length L and mass M is benitamidpoint into two halves so that the
angle between them is ®90’he moment of inertia of the bent rod about ais passing
through the bending point and perpendicular tgplaee defined by the two halves of the
rod is
2 ML
a 4
ML*
(2) 24
ML*
(3) 12
ML®

4) &

=

Sol. Answer (3)

Distribution of masses about axis of rotation remachanged whether it is straight or
bend.

M3

12

13. A roller coaster is designed such that riéeqserience "weightlessness" as they go
round the top of a hill whose radius of curvatw@® m. The speed of the car at the top
of the hill is between

(1) 13 m/s and 14 m/s

(2) 14 m/s and 15 m/s

(3) 15 ms/ and 16 m/s

(4) 16 m/s and 17 m/s

Sol. Answer (2)



my*
Actually, mg - N= ——
r

For weightlessness, N =10

. omg =

= 1020 ms™" = 14.14 ms™
14. If Q, E and W denote respectively the hededdchange in internal energy and the
work done in a closed cycle process, then

(1)Q=0
(2)W=0
B)Q=W=0
(4)E=0

Sol. Answer (4)
From the 1'law of thermodynamics,
Q=E+W
For cyclic process, E=0, . OQ=W=10
15. On a new scale of temperature (which is lnaad called the W scale, the freezing
and boiling points of water are 3% and 239 W respectively. What will be the
temperature on the new scale, corresponding tmpemgature of 38C on the Celsius
scale?
(1) 139 W
(2) 78 W
(3) 117 W
(4) 200 W

Sol. Answer (3)
39-0  x-39
100-0 ~ 239-39

= x=17"W
16. At 10C the value of the density of a fixed mass of @aldjas divided by its
pressure is x. At 1€ this ratio is



283

(1) 383"
(2) x
383
— X
(3) 283
10
(4) 110
Sol. Answer (1)
PV = nRT
_ PO _Mpr
P ||1|r'l:=
I'”E]
\PJ; T, 10+273 283
= (py T, M0+273 T 383
7,
fE]
- x 383
(p) - 283
V7).~ 383

17. Two Simple Harmonic Motions of angular freqeye 100 and 1000 rad have the
same displacement amplitude. The ratio of theirimarn accelerations is
(1)1:1d
(2)1:10
(3)1: 10
(4)1: 10

Sol. Answer (3)
(Gmax )i ©TA (100 | 1
(@ma )z~ @3A ~ L1000) ~ 107
18. The wave described ¥ = 0.25 sin(10 nx — 2 @), \where x and y are in meters and t in
seconds, is a wave travelling along the
(1) -ve x direction with amplitude 0.25 m and warejth~= 0.2 m
(2) -ve x direction with frequency 1 Hz
(3) +ve x direction with frequenct Hz and wavelengt#= 0.2 m
(4) +ve x direction with frequency 1 Hz and wavejéir .= 0.2 m

Sol. Answer (4)



Give, ¥ = 0.25 sin (10 mx — 2ni)

Comparing with y = A sin ' E X — 2mnt | ., we get,
LA J

A=02m

n =1 Hz, —ve sign indicates, the x direction.

19. A point performs simple harmonic oscillat@iperiod T and the equation of
motion is given by X = a sin(wt ©/6). After the elapse of what fraction of the time
period the velocity of the point will be equal talthof its maximum velocity?

T
(1) 12
T
(2) 8
X
(3) 6
I
43

Sol. Answer (1)

T
v = ma cos | of + —|
L &)

i

- ©a ms|r2—nt+£\l|
= 2 - T 6

T 2n, w
— — = —t+—
3 T 6
T
12
20. Two points are located at a distance of I&hoh15 m from the source of oscillation.
The period of oscillation is 0.05 sec and the vigyaaf the wave is 300 m/sec. What is
the phase difference between the oscillations ofgaints?
H
1) &
E
(2) 3
2n
3)
4

r—
[ =

Sol. Answer (3)



2
Phase difference ¢ = Tﬂ = path difference

2r
T (15-10) [ =T =300 = 0.05m)

2n
~ 5
21. The velocity of electromagnetic radiatioraimedium of permittivity=, and
permeabilitytg is given by
™
1) Veg
&
) Vg
(3) UpEp
1

(4) vHo%o

Sol. Answer (4)
1

Il'r:

1.|"I~l-: €
22. Two periodic waves of intensitigsand b pass through a region at the same time in
the same direction. The sum of the maximum andmum intensities is
(1) 2(l + 1)
(2) L+ 1
(3) (Wl +412 )

(4) [\."r|1 - ‘-.l'l.lz y

Sol. Answer (1)

'rmax = L.«."ﬂ + ".'I'E,-r

)

.IIE _.r

enin = |-.~."W 4
'rmax * 'rrrin =2 {|r1 + 'rE:I

23. Two thin lenses of focal lengthsahd $ are in contact and coaxial. The power of
the combinations is
f1 +f2
1) fifa
II|f1
ORE
A

@) Vh



f1+f2

4) 2

Sol. Answer (1)
(R

FRTE

fi+h

= T i

24. A boy is trying to start a fire by focusingriight on a piece of paper using an
equiconvex lens of focal length 10 cm. The diamefe¢he Sun is 1.39 x 20n and its
mean distance from the earth is 1.5 *'10. What is the diameter of the Sun's image on
the paper?
(1) 12.4 x 10 m
(2) 9.2 x 10'm
(3) 6.5 x 10'm
(4) 6.5 x 10 m

Sol. Answer (2)

Di2. ,r
: ‘ I
Srdeee e :
_ U ‘E e, 1 di2
v)
Di2
Jr
Df
= d=—

139 %10% x 10 %107
- 1.5 10"
25. The energy required to charge a paralleepiahdenser of plate separation d and
plate area of cross-section A such that the unifelentric field between the plates is E,
is

=92 = 10%m

0 %e:, E? Ad
o %E:,Ez.-"ﬁ..d

(3) &0 E*/ Ad
(4) B E°Ad

Sol. Answer (1)



Energy required = %GUE :% EEEEP-.d

26. A thin conducting ring of radius R is giverlarge +Q. The electric field at the
centre O of the ring due to the charge on the iR of the ring is E. The electric field
at the centre due to the charge on the part ACDBefing is

A
K

(1) 3 E along OK
(2) 3 E along KO
(3) E along OK
(4) E along KO

Sol. Answer (3)
én =0

Eaxg + Eacoe =10

= Eacos = VIE axs
=—E (along KO)

= E (along OK)
27. The electric potential at a point in freecdue to a charge Q coulomb is Q *'10
volts. The electric field at that point is
1) 121e, Q% 107 volt/m

(2) 4meg Q107 volt/m
3) 12me; Q107" voltim
(4) Ameg Q1077 volt/m

Sol. Answer (2)

V= Tmeg R = @x 107 volt i)
eV o
E= Ame, R R Q= 10" x 4xe_ = 10" [from _{i)]

= 4ne, Q = 10% voltim
28. A cell can be balanced against 110 cm anccf©6f potentiometer wire,
respectively with and without being short circuitedough a resistance of £2). Its
internal resistance is
(1) Zero



(2) 1.0 ohm
(3) 0.5 ohm
(4) 2.0 ohm

Sol. Answer (2)
! | - (m_{]h 100
nternal resistance = 100 )
29. A wire of a certain material is stretchedadioby ten per cent. It new resistance and
specific resistance become respectively
(1) 1.1 times, 1.1 times
(2) 1.2 times, 1.1 times
(3) 1.21 times, same
(4) Both remain the same

Sol. Answer (3)

R, =f"_2\'2=f'|-'”1\'2 o
Ry kI',-' \ i g

R=121R
30. In the circuit shown, the current through4 €2 resistor is 1 amp when the points P
and M are connected to a d.c. voltage source. dtenpal difference between the points

M and N is
40

P e —e \{

nnnnn

0510
(1) 3.2 volt
(2) 1.5 volt
(3) 1.0 volt
(4) 0.5 volt

Sol. Answer (1)
Potential difference between Pand M =1 = 4 =4 volt

Fotential drop between points M and N = ﬁ =32V
31. An electric kettle takes 4A current at 220Héw much time will it take to boil 1 kg
of water from temperature 20°C? The temperatut@oing water is 100°C.
(1) 4.2 min
(2) 6.3 min
(3) 8.4 min



(4) 12.6 min

Sol. Answer (2)
Vit = mcas

1 4200 = 80 _
t= 220 =% 4 =381.8 5 =636 min

32. A current of 3 amp. flows through thi£2¥esistor shown in the circuit. The power
dissipated in the £lresistor is
20

4L

14 50

(1) 5 watt
(2) 4 watt
(3) 2 watt
(4) 1 watt

Sol. Answer (1)
Potential difference across 282 =6V

B
Current through 5£2 = 5 1A

Power dissipated in 5 = (1)* = 5 = 5 Watt
33. A particle of mass m, charge Q and kinetergn T enters a transverse uniform

magnetic field of inductiol & - After 3 seconds the kinetic energy of the partizikbe
@aT

23T

R)2T

@t

Sol. Answer (4)
Work done by magnetic field on charge particleasoz Therefore its kinetic energy will
be samei.e. T

Q
P L F,
F.
5 R
34. F;

A closed loop PQRS carrying a current is placea umiform magnetic field. If the



magnetic forces on segments PS, SR and RQ.afe &nd F respectively and are in the
plane of the paper and along the directions shtwenforce on the segment QP is
OR-R+R

QR-Rh-K

3) R -FR)y+F

=2

(a) V(s =R - F

Sol. Answer (3)
y (R-F)

F=yR-FF+F
Since net force on current carrying loop in unifarmagnetic field is zero therefore force
on remaining segment will be equal and oppsoite. to

35. A circular disc of radius 0.2 meter is plaged uniform magnetic field of induction
1( wh’)

n.m* Jin such a way that its axis makes an angle of 60t B .The magnetic flux
linked with the disc is
(1) 0.01 wb
(2) 0-02 wb
3 0.06 wb
4 0.08 wb

Sol. Answer (2)
T
Magnetic flux = BA cosh = e ml0.2) = cos&l®

=DD4x%=DDZwb

36. A galvanometer of resistance £2)s connected to a battery of 3 V along with a
resistance of 295(2in series. A full scale deflection of 30 divisioissobtained in the
galvanometer. In order to reduce this deflectioBQalivisions, the resistance in series
should be
(1) 445012
(2) 505012
(3) 555012
(4) 605012

Sol. Answer (1)



_ v
30 =

© = R, + 2950 e 20

200, = = R = 44500

F¢‘9+E‘

37. Curie temperature is the temperature abovehwh
(1) Ferromagnetic material becomes diamagneticnaate
(2) Ferromagnetic material becomes paramagnetiermaht
(3) Paramagnetic material becomes diamagnetic rakter
(4) Paramagnetic material becomes ferromagnetienmaht

Sol. Answer (2)
Above curie temperature domains break down, hegzrterhagnetic substances become
paramagnetic.

38. A long solenoid has 500 turns. When a curmé@tampere is passed through it, the
resulting magnetic flux linked with each turn oétsolenoid is 4 x Idub. The self-
inductance of the solenoid is
(1) 4.0 henry
(2) 2.5 henry
(3) 2.0 henry
(4) 1.0 henry

Sol. Answer (4)
|n'll.¢| = .|I_II

500 =4 =102 =21

L =1.0 henry
39. In an a.c. circuit the e.m.f. (e) and theenir (i ) at any instant are given
respectively by
e =E;sinot
i =l sin{ot —§)
The average power in the circuit over one cycla.of is
(1) Eolo
EIZI'rI]

2 2
E .
——=sinig
3) 2
%comb
4) 2

Sol. Answer (4)

Since phase difference between current and e m.fis ¢

- 'Da-,- = % cosd
40. In the phenomenon of electric discharge thinogases at low pressure, the coloured
glow in the tube appears as a result of



(1) Collision between different electrons of theras of the gas

(2) Excitation of electrons in the atoms

(3) Collision between the atoms of the gas

(4) Collisions between the charged particles enhiftemn the cathode and the atoms of
the gas

Sol. Answer (2)
Due to excitation of electrons in atoms.

41. The work function of a surface of a photogaresmaterial is 6.2 eV. The
wavelength of the incident radiation for which #tepping potential is 5 V lies in the
(1) X-ray region
(2) Ultraviolet region
(3) Visible region
(4) Infrared region

Sol. Answer (2)

o=
BY, = C—

E =eV_+

= GeV + 6.2 eV

P

= 11.2

i

{ 12400 : A = 1000 A

A=
L1122

= hence lies In ultravielet region.

42. A particle of mass 1 mg has the same wav#ieagyan electron moving with a
velocity of 3 x 106 mi&. The velocity of the particle is (mass of electrofl.1 x 10* kg)
(1) 2.7 x 1¢* ms*

(2) 2.7 x 10® ms*
(3) 9 x 10 ms*
(4) 3 x 10*' ms*

Sol. Answer (2)
Same momentum of both particles

1= 102 = v=9 =107 = 3 = 10°

v=27= 10" m/s
43. The ground state energy of hydrogen atorh3ds-eV. When its electron is in the
first excited state, its excitation energy is
1o
(2) 3.4eV
(3) 6.8 eV
(4) 10.2 eV

Sol. Answer (4)
Excitation energy = & E
=-3.4-(-13.6) = 10.2 eV



44. Two radioactive materials; Xnd % have decay constant @nd*respectively. If
initially they have th1e same number of nuclei, th@mratio of the number of nuclei of X

to that of X will be e after a time
a
(1) A
(2) »
1.
— A
(3) 2
1

(4) 4%

Sol. Answer (4)

|r|lll‘,,1 E—u.l.: 1

45, Two nuclei have their mass numbers in the Gft1:3. The ratio of their nuclear
densities would be
M1:1
2)1:3
3)3:1
4 @1

Sol. Answer (1)
Density is independent of mass number of nuclei.

46. If M(A; Z), Mp and M, denote the masses of the nucz X proton and neutron
respectively in units of u (1u = 931.5 MeV 9)@nd BE represents its bonding energy in
MeV, then
(1) M(A, Z) = ZM, + (A — Z) M, + BE | C?

MiA, Z)= ZM, + (A - Z) M, - BE | C?
2" £] p i ) My,

3)

M(A, Z) = Z.'w:-'P + {4 - Z1 M, + BE
M4, Z) = ’.-'.f.{g +{A-2Z) ."lf.-‘n— BE

Sol. Answer (2)
BE =[ZM, + (A -Z) M, - M(A, 2)]C?
47. The voltage gain of an amplifier with 9% nédégafeedback is 10. The voltage gain
without feedback will be
(1) 100
(2) 90
(3) 10
(4)1.25



Sol. Answer (1)

______ A=10
a"" ) L
¥ : % ‘11:.-"5
iA ¥
" 009 v, i
Given —=10
and (v; —0.09vy) A =y,
A =100

48. If the lattice parameter for a crystallineusture is 3.¢2, then the atomic radius in
fcc crystal is
(1) 1.274
(2) 1.814
(3) 2.104
(4) 2.924

Sol. Answer (1)

s
ol

a
242
49, The circuit
NOR NAND NOT

mponPe b

is equivalent to
(1) OR gate
(2) AND gate
(3) NAND gate
(4) NOR gate

SR=

Sol. Answer (4)



A
B
A
0
0
1
1

Hence NOR. gate
50. A p-n photodiode is made of a material withead gap of 2.0 eV. The minimum
frequency of the radiation that can be absorbethéynaterial is nearly
(1) 20 x 16* Hz
(2) 10 x 16* Hz
(3) 5 x 16* Hz
(4) 1 x 16* Hz

Sol. Answer (3)

v = %= 510" Hz

51.' If uncertainty in position and momentum agead, then uncertainty in velocity is
'h
(2
(¥
1 |h
(2) 2m \n
o
@) Var
i [
(4) min

Sol. Answer (2)
AX = Ap

1 |h
MY I

,o 1/
or mAV = Sy

_ 1t [n
or Ay = 5 Vx

52. If a gas expands at constant temperaturejitates that



(1) Number of the molecules of gas increases

(2) Kinetic energy of molecules decreases

(3) Pressure of the gas increases

(4) Kinetic energy of molecules remains the same

Sol. Answer (4)

Kinetic energy of gaseous molecules depends ondeatyre only.
53. The value of equilibrium constant of the teac

HI(g) ——= %HE (@) + %5 is 8.0

The equilibrium constant of the reactiz (! * | (9} == 2Hl (g) will be
1

(1) 51
(2) 18
1

(3) 64
(4) 16

Sol. Answer (3)

1 1
—_ - L=
HI = S Hy +5 12K =80

or 2Hl == H, +1,, K, =64

1
—_— ™ - —
orH,+ 1, = 2H1 K, =

54. If 'a’ stands for the edge length of the calystems : simple cubic, body centred

cubic and face centred cubic, then the ratio of tddhe spheres in these systems will be
respectively_

(1) 1a: J2a:2a
1,8, 1
(202 4 242

1 = 1

a: T—

@2

Sol. Answer (2)



For simple cube, a = 2r

a
orr=—
2

For BCC, 4r= /33

13
Thus, the ratio is 53 R G
55. Kohlrausch's law states that at

(2) Infinite dilution, each ion makes definite cobution to equivalent conductance of an
electrolyte, whatever be the nature of the otherabthe electrolyte
(2) Finite dilution, each ion makes definite cobtiion to equivalent conductance of an
electrolyte, whatever be the nature of the otherabthe electrolyte
(3) Infinite dilution each ion makes definite cahtrtion to equivalent conductance of an
electrolyte depending on the nature of the otheroiothe electrolyte
(4) Infinite dilution, each ion makes definite cobttion to conductance of an electrolyte
whatever be the nature of the other ion of thetedbde

a

Sol. Answer (1)

Kohlrausch's law states, "at infinite dilution leaan contributes its fixed value towards
equivalent conductance irrespective of the otheinccombination with it at fixed
temperature."

56. The measurement of the electron positiossseiated with an uncertainty in
momentum, which is equal to 1 x )y cm §'. The uncertainty in electron velocity is,
(mass of an electron is 9 x4g)

(1)1 x 13¢*cm ¢
(2)1x 1§ cm ¢t
(3)1x16cm st
(4)1x 16 cm ¢t

Sol. Answer (2)
Ap=1=10"%gem g™
or Ap = mday
/ -13
or Av = _:ﬂ_p = %: 1 = 10¢ cm/second
57. Which of the following are not state funcg@n
Ha+w
(a



() w
(IV) H-TS

(1) (11) and (111

() (1) and (IV)

(3) (IN), (I1) and (IV)
(@) (1), (I1) and (I11)

Sol. Answer (1)
AU =q+w

AG = AH - TAS

Al and AG are state functions but q and w are not state functions.



