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SECTION -A 

Straight Objective Type 

This section contains 334 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4), out of which 
ONLY ONE is correct. 

Choose the correct answer 
-he

1. In the formula P = P
0 

e x , h is Planck's

2. 

3. 

constant and c is speed of light. The dimensional
formula for x is

(1) [M 1L 2T-2] (2) [M 0L1 T °l
(3) [M 1 L 3T-2] (4) [M 0L0T°1

In C.G.S system of units, the unit of pressure is 
. dyne/cm 2. In a new system of units, the unit of mass 
is 1 milligram, unit of length is 1 mm and unit of time 
is 1 millisecond. Let the unit of pressure in this new 
system is dyn. The value of 1 dyn is equal to 

(1) 10+4 dyne/cm2 (2) 1 dyne/cm2 

(3) 10- 2 dyne/cm2 (4) 1 o-a dyne/cm2 

The mass of a body is measured as 10.1 kg. The 
possible percentage error in the measurement is 

(1) ±1%

(3) ±10%

(2) ± 0.1%

(4) ±0.01%

4. Which of the following quantities has a unit but no
dimensions?

(1) Refractive index

(2) Absolute permittivity

(3) Gravitational constant

(4) Solid angle

5. Which of the following quantities is not
dimensionless?

6. 

(1) Relative density

(2) Relative permeability

(3) Relative velocity

(4) Specific gravity

Four persons use the same stopwatch (of least 
. count 100 ms) to measure the time-period of a 
pendulum. Which of following assertions is possibly 
correct? 

(1) First person says that the time period is
3.75 s

(2) Second person says that the. time period is
2.1 s

(3) Third person says that the time period is
3.70 s

(4) Fourth person says that the time period is
2.92 s

7. Let main scale division of a vernier callipers is
1 mm. With zero of vernier coinciding with the zero
of main scale, the 50th division of vernier scale
coincides with 49th division of main scale. The -
least count of the vernier is

(1) 0.1 mm

(3) 0.2 mm

(2) 0.01 mm

(4) 0.02 mm
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8. In an experiment to determine the inertial mass of 
an object using Newton's second law, following
graph is obtained between net force on the object
and the acceleration produced in it. The mass of
the object within error limits is

2 

1 
. 

! ""l""i""l""l""l'"'I •F(N)

(1) 1.0 kg

(2) 1 kg

1 2 3 

(3) (1.0 z 0.1) kg

(4) (1.0 z 0.2) kg

9. Which one of the following has dimensions different
from other three?

Potential energy
(1) Weight 

(2) Pressure

(3)
Force

Pressure

(Velocity)2 

(4) Acceleration

10. Let x, y and z be three physical quantities having
d ifferent dimensions. Which of  the following
mathematical operations must be meaningless?

(1) -= z
y 

xxy
(2) --=Z

x+y

(3) x2y3 = z

(4) z = x2+y3

Mechanics 

11. A physical quantity x is being calculated by
measuring y and z and using the formula x = y x z.

In a particular set of values, the value of y is
measured with an error of + 10%, whereas the value
of z is measured with an error of -10%. For this
particular set of values, the error in the calculation
of xwill be 

(1) 0%

(3) -1%

(2) 20%

(4) 10%

12. In a new system of units, the fundamental
quantities mass, length and time are replaced by 
acceleration 'a', density 'p' and frequency 'f'. The
dimensional formula for force in this system is

(1) [pa4f]

(3) [p-1 a-4 f6]

(2) [p a4f -6]

(4) [p-1 8-4,-11

13. In an experiment to measure the focal length of an
equiconvex lens, following measurements were
made lul = 0.30 cm, Iv! = 0.60 cm. The image·
formed is real. The focal length of the lens within
error limits is

(1) (0.20 ± 0.01) cm

(2) (0.20 ± 0.02) cm

(3) (0.20 ± 0.0055) cm

(4) (0.20 ± 0.005) cm

14. The displacement of a particle starting from rest
and moving under a constant. acceleration is

15. 

1 2 calculated by the formula S = 
2 

at . If there 

occurs an error of 30% in the measurement of time 
interval t, what error will be introduced in the 
calculation of S?

(1) 15% (2) 60%

(3) 69% (4) 30%

In a given co-ordinate system, a vector quantity is 
given as 

- ' A 

A= 3j+4k. In 

system choosen arbitrarily, 

(1) 5i (2) 

(3) 5 ' ../3' -(i+ 3j)2 (4) 

another co-ordinate 

A cannot be 

5j 

5 (i + j)
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Mechanics 

16. A vector OA = 31 is rotated by an angle 8 about

its starting point O in x-z plane in clockwise 
sense, as seen by an observe·r located at a point 
on +y-axis. The new vector will be 

. . 
(1) 3cos8i + 3sin8j

(2) 

(3) 

(4) 

. . 
3[cos8i + sin8k]

. . 
3[cos8i - sin8k] 

. . 
3[sin8i - cos8k] 

17. In an experiment to measw� the length of a rod by
four different instruments, the measurement are
reported as

(A ) 200.0 cm

(B ) 20 cm

(C) 20.00 cm

(D) 0.2000 cm

From the above data, we can infer that 

(1) All measurements have same accuracy

(2) A has least accuracy

(3) B has least accuracy

(4) D has least accuracy

18. 1 m is nearly equal to

(1) 0.105 X 10-5 ly

(3) 1.05 X 10-15 ly

(2) 1 X 10-16 ly

(4) 10.5 X 10-16 ly

19. Let there be two vectors a and b such that a+ b
is in same direction as a - b . Select the correct
alternative

(1) ax b = 0

(2) I a I > I 6 I

(3) Both (1) & (2) must be simultaneously true

(4) a. 6 = o

20. The number of significant figures in the number
0.029982 x 10-5 are

(1) 6

(3) 7

(2) 5

(4) 4

Success Magnet 

21. The length of a pendulum is measured as 20.0 cm.
The time interval for 100 oscillations is measured
as 90 s with a stop watch of 1 s resolution . The
accuracy in the determination of 'g is 

(1) 1%

(3) 3%

(2) 2%

(4) 4%

(IIT-JEE 2008) 

21 (a ). Student I, II and Ill perform an experiment for 
measuring the acceleration due to gravity (g)

using a simple pendulum. They use different 
· lengths of the pendulum and / or record time

for· different number of oscillations. The
observations are shown in the table .
Least count for length = 0.1 cm
Least count for time = 0.1 s

Length of 
th e 

Totaltime I 
Time• ( i 

I oscillat1ons · 
fO( n, '. . 

I Student 1 penod 
oscillations 

I 
Pendulum 

(cm) 
(n)

(s) (
s)

. 

I 64.0 8 128.0 16.0 

II 64.0 4 64.0 16.0 

Ill 20.0 4 36.0 9.0 

If E
1
, E

11 
and E

11i 
are percentage errors in g, 

. . (!).g ) 
i .e., g x 100 for students I, II and I ll 

· re�pectively,

(1) E1 =0 

(2) E
1 

is minimum 

(3) E
1 

= E
11 

(4) E
11 

is minimum 

22. A partic!e travels to the right with a velocity
5 

v = -
4

-, where xis its position on the line 
+x

along which it is moving . The acceleration of the 
particle at x = 2, is 

(1) -- 0.116 units

(2) 0.116 units

(3) 1.16 units

(4) - 0.232 units
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23. Which of the following plots correctly represents the
variation of the magnitude of radial acceleration laRI
with time t for a particle projected at t = 0 with
speed v

0 
at an angle 8 above the horizontal?

laRI 
g ...

.
.
.
. :

(1) g cose 
···-·····r-··----- 1

0 T T 
(Q

(2) 

0 

laRI 

2 

T 

2 

g ........
i 

T (Q

(3) g COS8 ········-r-······· :

0 

(4) 

0 

j- :,. (Q
2 

T 

2 
T 

(t)

24. Which of the following plots correctly represents the
variation of the magnitude of tangential laJ with 
time t for a particle projected at t = 0 with speed 
v

0 
at an angle 8 above the horizontal? 

larl 

(1) 

T T (Q 

2 
/q/ 

(2) 

T T 
(Q

2 

larl 
gsine ............................................. 

' 

' 

' 
' 

' 

(3) ' 

(Q T 

-gsin8

Mechanics 

larl 
g sine ....•.•.•......•...

(4) T (Q
-gsin8 

25. The V·x graph for a car in a race on a straight road
is given. Identify the correct a-x graph 

(1) 

(2) 

(3) 

8 

0.5 

0.5 

0.5 

0.5 

v(m/s) 

100 
a (mfs2) 

100 200 

a (mfs2) 

100 200 

a (m/s2
) 

·······- ---------· 

a (m/s2

) 

0.5 ··-··············· 

200 
x(m)

x(m) 

x(m) 

(4) �-+-�..,,,_�-+--x(m)
200 

0.5 ·················-· 
26. For a particle moving along circular path, the radial

acceleration a, is proportional to time t. If a
t 
is the 

tangential acceleration, then which of the following 
will be independent of time t? 
(1) a

t 

a,
(3) a,

(2) a,.a
1 
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27. A particle is describing uniform circular motion in
the anti-clockwise sense such that its time period
of revolution is T. At t = O the particle is observed
to be at A. If 8

1 
be the angle between acceleration

28. 

Tat t = 4 and average velocity in the time interval
T

0 to 4 and 8
2 

be the angle between acceleration

T at t = 4 and the change in velocity in the time 

interval O to 4 , then

A 

(1) 81 = 
1359

, 82 = 45\1

(2) 81 = 1359
, 82 = 1359 

(3) 81 = 459
, 82 = 1359 

(4) 81 = 459
, 

82 = 
459 

A particle is projected with speed v
0 

at angle 8 
above the horizontal such that the ratio of kinetic 
energy at highest point to that at the point of 
projection is 3 : 4, then change in velocity of the 
particle between point of projection and the highest 
point will be 

Vo(1) 2 vertically downward 

Vo(2) 2 vertically upward 

(3) 2 v
0
./3 due east

(4) Vo.J3 vertically downward21:. 

1; 8 § In the given figure, a smooth parabolic wire track
J • lies in the vertical plane (x-y plane). The shape of 
,. 

• 

• 

., . ;, 

track is defined by the equation y = [ x: ) (where

a is constant). A ring of mass m which can s!ide 
freely on the wire track, is placed at the position 
A (a, a). The track is rotated with constant angular 
speed w such that there is no relative slipping 
between the ring and the track then w is equal to 

(1) l
(3) fl.

y 

0 (0,0) 

(2) 

(4) 

n; 
1 

-

(2)4

Success Magnet 

X 

1 

(�)
2

(IIT-J1;� .·. 20,09) 

.. �itJ1;if if iii 
:�t;ffl

point of the parabola when the wire is at r�sE> 
The wire is now .accelerated parallel to.th� .. 
x-axis .. with a. constant. ac::celeration a.i JM�';
distance of the new equiiibrium posmo� ilf

. thebead, where the bead can stay,;at.r��t 
W.i'.t ttie Wire, from the y-axis is . , .. "' 

a 
(1) gk (2) 2gk 

2a
(3) -

(4) 4gk gk

30. A block of mass m = (2 kg) is placed on a rough
horizontal surface and is being acted upon by a
time dependant force F(N) = 2t ( where t is in
second). The coefficient of static friction between
the block and the horizontal surface is µ

5 
= 0.20.

The frictional force f developed between the block
and the surface versus force F(N) plot is as shown.

f(N) 

�2
/
�

/
�

= 2t 

777¥7�jj/J-rrr -0-+-���F-(N_)_-+� 
The velocity of the block at t = 4 s will be 
(1) 2.5 mis

(2) 5 mis

(3) 1 mis

(4) 3 mis
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31. A ball is projected from origin with speed 20 mis
at an angle 302 with x-axis. The x-coordinate of the 
ball at the instant when the velocity of the ball
becomes perpendicular to the velocity of projection 
will be 

(1) 4013 m

(3) 2013 m

(2) 40 m

(4). 20 m

32. There are three vectors P, Q and Fl . The angle 
between P and Q is 602 and Fl is perpendicular 
to the plane containing the vectors P and O . 
Consider the following relations. 

- - -

(a) P + Q + R
= 

0 
- - -

(b) p X Q 
= 

R 
- - -

(c) P x R = Q

The possible relations are 

(1) (a) & (b)

(3) (b) & (c)

(2) (a) & (c)

(4) Only (b)

33. Three particles moves in a straight line with initial
velocities v

1
, v

2 
and v

3 
( v, < v

2 < v
3
) each with 

constant retardation 'a' such that motion continues
for more than one second before velocity of each 
particle becomes zero. If s

1
, s

2 
and s

3 
respectively 

be the distances travelled in the last one second
before velocity becomes zero, then 

2 2 2
V v2 V3 

(1) S1 = 21a
, 

S2 = 

2a ' S3 = 

2a 

(3) S
1 

= S
2 

= S
3 

(4) S
1 < s

2 < S
3 

3 4. A body is moving in a straight line as shown in
velocity-time graph. The displacement and distance 
travelled by the body in 8 s are respectively 

v (mis) 
4 --� 

2 

1 3 
- 2 ____________ ..__ _ ___. 

(1) 20 m, 12 m

(3) 12 m, 12 m

5 6 7 8 

(2) 12 m, 20 m

(4) 20 m, 20 m

t (s) 

Mechanics 

35. A man is moving with constant velocity 1 O mis in
a direction 602 E of N and a dog is moving with 
constant velocity 1 O mis in direction 302 W of N on
a horizontal field, then the path of the dog as
observed by the man will be

(1) Straight
(2) Parabolic
(3) Circular
(4) Dog will appear to be in rest

36. If the angle of projection of a particle from the
horizontal is doubled keeping the speed of 
projection same, the particle strikes the same 
target on the ground, then the ratio of time of flight 
in the two cases will be 

(1) 1 : 1
,(3) 2: v 3

(2) 1 : 2

(4) 1: 13
37. The block A has mass m1 

and is attached to a 
spring having a stiffness k. The natural length of the
spring is /0. Another block 8 of mass m2 is pressed 
against block A so that the compression in the
spring is d. The arrangement is released from rest 
from this position. The coefficient of friction between 
the blocks and the ground beneath is µ. The block 
B will get separated from A if 

2 (m1 + m2 ) µg (m1 + m2 ) µg(1) d 5: k (2) d 5: k 

(3) d> 2(m1 \
m2 )µg (4) d> (m1 +

;2 )µg

38. Four persons A, B, C and D are all moving on the
same circular track with same constant speed in 
the anti-clockwise direction. At any instant they are 
located at the positions shown in figure, then the 
velocity of B, C and D as observed by A will have 
the respective directions 

C 

-8

A 

(1) �. and/ 

(2) "· and/ 

(3) /, and�

(4) �' and/ 

Aakash IIT-JEE-Regd. Office: Aakash Towei,if.lot No. 4, Sector-11, Dwarka, New Delhi-75 Ph.: 011-47623456 Fax: 47623472 
(6) 

0'·
��·· . .-; 
























































































































































































































































































































































































































































































































































































































































































































































































































































































