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Take g = 10 m/s? as the acceleration due to gravity.

1. A block of mass m is pulled at constant velocity along a rough horizontal floor T
by an applied force T, as shown. The magnitude of the frictional force is

0

M T'cosé (2) Tsin@

LTI T T S S s ol

(3) zero (4) mg (5) mgcos 9
2. A box rests on a rough board 10 meters lon,

8- When one end of the board is slowly raised to a height of 6 meters above
the other end, the box begins to slide. The coefficient of static friction is:
(1) 0.75

(2) 0.8 (3) 0.25 (4) 0.4 (5 0.6

g, Tests on a 30° incline. The coefficient of kinetic

lel to the incline and passes over
ey at the top. Bl

ock B, with s mass of 8.0 kg, is
nd of the string. The acceleration of B is:

a massless, frictionless pull
attached to the dangling e

(1) 0.7 m/s?, down (2) 0.7 m/s?, up (3) 1.6 m/s?, down (4) 0.4 m/s?, up (5) 0.4 m/s?, down

4. An object moves in a circle. If the radius is doubled keeping the speed the same, then the centripetal force must be:

(1) half as great. (2) twice as great. (3) four times as great. (4) one-fourth as great. (5) the same.

5. Find the work done by a force F — (2~ 62)i - 8%} acting on an object that moves along the z axis from z;
Zz = 2 m, where F is measured in N and x and

=1mto
¥ are in m.

(1) ~7 N-m {2) -8 N'm (3) 2 N-m (4) 8 N-m (5) 6 N-m
6. The diagram shows two horizontal forces Fy and F, acting on a block that ¥ F

mnitially moves to the right on a frictionless surface. The plots below show 2 1

the kinetic energy of the block as it changes with time. Which of the lines . - "

corresponds to the case when F > n?

K K K K Ka
(1) (2) (3) (4) (5) F——
t t {

7. The potential energy of a particle moving on a straight line is described by the function:

Ulx) =720z +22°
For what value of z is the acceleration of the particle zero?
(1} 5 (2) 7

(3) —20 (4) 2 (5) —7




T T

8. A 1.5 kg crate falls from a height A = 2 m and sticks onto a spring scale with .
a spring constant of 1.5 x 10° N/m. At its greatest compression, what is the
force exerted by the scale on the block? Assume any mechanical energy lost is h
negligible. g %A
(1})3x10® N {(2) 9x 10° N (3) L5 x 10°* N (4) 9x 10° N (5) 6 x 108 N

10.

11.

12.

13.

14.

. Two particles interact by conservative forces only and they complete round trips ending at the points where they started.

Over this trip:

Both the potential and kinetic energies are always the same at the beginning and at the end.

The potential energy of the particles might have different value at the beginning and at the end.

The kinetic energy of the particles might have different value at the beginning and at the end.

The total mechanical energy of the particles might have different value at, the beginning and at the end.
Heat might be generated as a result of the motion.

O e G D

A small ball of mass m is attached at the end of a massless cord and it is ) ____.
held horizontally at a distance R from a fixed support as shown. What is the H .
maximum tension in the cord as the object swings freely? R

(1) 3mg (2) 2mg (3) mgR {4) mg/R (5) mg

Find the center of mass (Zeam, Yoom) Of an object that consists of a uniform v
hoop and a uniform rod as shown in the figure. The hoop has a radius K and

a mass M and the rod has a mass 2M and a length 2R. Use the coordinate

system in the figure.

(1) (R, R/3) (2) (R, R/2) (3) (B/3, R) (4) (R/2, R) (5) (B, R/4)

A 0.20 kg rubber ball is dropped down from a window. It strikes the sidewalk below at 30 m/s and rebounds at 10 m/s.

The change in momentum of the ball as a result of the collision with the ground is kg-m/s. Take the positive
direction as being vertically up.
(1) 8.0 {(2) 6.0 (3) 4.0 (4) 2.0 ) (5) 1.0

Two bodies A and B have equal kinetic energy. The mass of A is 9 times the mass of B. The ratio of the momentum of
A to that of B is:

(1) 3:1 (2) 1:3 (3) 1:1 (4) 1:9 (5) 9:1

A man standing at rest on a horizontal completely frictionless floor might get himself moving horizontally by:

(1) Throwing a shoe (2) rolling (3) exhaling vertically (4) walking (5) crawling
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15. In tﬁe“% ure a 0.05 kg bullet moving vertically upward at 1000 m/s strikes and

186.

17.

passes ‘ghrough the center of a 5 kg block initially at rest. The bullet emerges
from the block moving directly upward at 400 m/s. To what maximum height
does the block then rise above its initial position?

(1) 1.8 m (2)3.0m (3)05m (4) 5.7m (5) 6.5 m

Two objects X and Y are held at rest on a horizontal frictionless surface. A spring is compressed between X and Y. The
mass of X is 2/5 times the mass of Y. After the objects are released, the ratio of the kinetic energy of X to that of Y is:

(1) 5/2 (2) 4/25 (3) 25/4 (4) 2/5 {5)1

A wheel initialfy has an angular velocity of 20 rad/s, but it is slowing down at a rate of 2 rad/s®. By the time it stops
it will have turned through how many revolutions?

(1) 50/= {2) 100 (3) 150/x% (4) 200/x (5) 100/=

. e WOReNG L TS A migTRILE
The rotational inertia of a sphere about its diameter i%5M R?/2 where M is the mass and R is the radius of the sphere.

19.

20.

JIf the sphere is rotated about an axis that is tangential to- ace, its rotational inertia around this axis is:

(1) (7/2)MR? (2) MR? (3) (1/2) M R? (4) (3/2)MR2 (5) (5/2) MR?

The {igure shows particles 1 and 2 each of mass M attached to the end of a rigid

massless rod of length I = Iy + Ly where Iy = 0.2 m and I, = 0.8 m. The rod L L,

is held horizontally on a fulerum and then released. What is the magnitude of L i ]
the initial angular acceleration (in rad/s?) of particle 1?

(1) 8.8 (2) 3.2 (3) 5.5 4) 2.0 (5) 0.8

A worker is lowering a 3 kg block of ice down an inclined frictionless ramp at a constant speed. Find the work done by
the worker if the block travels 2 m along the ramp. The angle between the ramp and the horizontal plane is 30°.

(1) —30 N-m (2) 60 N-m (3) —60 N-m (4) 26 N-m (5) —26 N-m
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