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11. For the figure that is shown above, which of the following diagrams best represents the
gravitational force W, the frictional force f, and the normal force N that act on the block?

i Q %

l&p

12. The free-body diagram shows all forces acting on a box supported by a horizontal surface,
where the length of each force vector is proportional to its magnitude. Which statement
below is correct?

a The box is accelerating downwards because the force of gravity is greater than the
) normal force.
(bl The box is accelerating to the right, but not upwards.
c. The box is accelerating upwards, but not to the right.
d. The box is accelerating upwards and to the right.
e. none of the statements above is correct.

13. Study the free-body diagram below and choose the statement that best describes the
dynamics of the situation.

Fu
Ff=122N FA=84N T e B8.UN-2.20
Freer= 6.21N
Fe
a. There is no net horizontal force. b. The net force acting is 30N.

c. The net horizontal force is 10.6 N. u

14, A car is traveling with uniform motion with a total frictional resistance of 2.8x10° N acting in
a direction opposite to the motion of the car. What is the force acting on the car in the
direction of motion?

a. much greater than 2.8x10° N WG = cast T
b. greater than 2.8x10° N S3alon© ed g

d. less than 2.8x10° N
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The free-body diagram shows all forces acting on a box supported by a horizontal surface,
where the length of each force vector is proportional to its magnitude. Which statement
below is cofrect?

/'9/ ‘The box must be moving to the left, due to the Force of friction acting in that
- direction.
b. The box must be accelerating to the right, as indicated by the Force of friction in

the op

. The diagram is drawn incorrectly: there can be no Force of friction unless the

box is moving.

e./ None of these statements is correct.

A

16. A chair weighs 300N. A person sitting in the chair weighs 800N. How much force does the floor exert

on the chair while the person sits in it? W= WCON
a. 500N b. -500N d 11N ToTed Welg
‘ re opevnch ws\f"“ buck

-\Lc?m

17. Which of the following free-body diagrams best represents all the forces on a box that is at descending (}(d \_ﬁwi)
down an incline?

A
” E
B ‘ \Q//
\\, =
18. At what angle should you aim a water gun to reach the greatest horizontal range?

a. 0° b.30° ’ d.90°

19. A tennis ball is thrown from ground level with velocity vo directed 30° above the horizontal.
If it takes the ball 1.0 s to reach the top of its trajectory, what is the magnitude of the initial

velocity? o=\o$ @30 “’C‘;éu)

4. S 1L L .34, ol = 2.0y
owd4oms  bosms  ell3ms Tanosmis  es4ams  \ordBe z
Uo‘f.\losm%

20. A projectile is fired at an angle of 60.0° above the horizontal with an initial speed of 30.0
m/s. What is the magnitude of the sorizontal component of the projectile's displacement at the

e 2
% b. 40 m c.10m d. 20 m e. 50 m

o A¥=Ux. 4 = Focose0®(2)= 30M
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21. A projectile is fired at an angle of 60.0° above the horizontal with an initial speed of 30.0
mv/s. How long does it take the projectile to reach the highest point in its trajectory?
a.l5s _' c.4.0s d62s e.98s

\E

22. A spring- loaded gun is aimed horizontally and is used to launch identical balls with different
initial speeds. The gun is at a fixed position above the floor. The balls are fired one at a time.

If the speed of the second projectile fired istwice the speed of the first projectile fired, how is the
horizontal range (denoted R in the figure) affected?

a. The range for both projectiles will be the same.

b. The range of the second ro'ectile will be half as much as that of the ﬁrst projectile.

d The range of the second prOJectlle is about 1. 4 times larger than that of the ﬁrst pro;ectlle
e. The range of the second projectile will be smaller than that of the first projectile by a factor of
14.

23. A tennis ball is thrown upward at an angle from point 4. It follows a parabolic trajectory and
hits the ground at point D. At the instant shown, the ball is at point B. Point C represents the
highest position of the ball above the ground.

e
Jf o o,
’V" J'_/‘g ”x"\’mw‘
// Ny

While in flight, how do the x and y components of the velocity vector of the ball compare at the
points B and C?.
.. The velocity components are non-zero at B and zero at C.

_cThe x components are the same; the y component has a larger magnitude at C' than at B.
__dThe x component is larger at C than at B; the y component at B points up while at C, it points
p g L p p p p

downward.
-e~The x component is larger at B than at C; the y component at B points down while at C, it

_points upward.
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TEST 3: Kinematics 2D/Laws of Motion

"
JV DO NOT WRITE ON THE TEST!

1. Select the best answer to the following multiple choice questions.

1. If we know an object is moving at constant velocity, we may assume:
b. there are no forces acting on the object.
c. the object is accelerating.

d. the object is losing mass.

2. An astronaut applies a force of 500 N to an asteroid, and it accelerates at 7.00 m/s”. What is the

asteroid’s mass? =
- = yz Ke
b. 135k 441 ki d. 3500 k: (o .
‘\/% g ¢ g g =T o coo- H

3. Two ropes are attached to a 40-kg object. The first rope applies a force of 25 N going to the east and
the second, 40 N going north. If the two ropes are perpendicular to each other, what is the resultant

acceleration of the object?
b.3.0 m/s’ c.25m/s  d.47m/s

4. The acceleration due to gravity on the Moon’s surface is one-sixth that on Earth. What net force
would be required to accelerate horizontally a 20-kg object at 6.0 m/s” on the moon?

al3N b.20N ¢.33N @RNT £ o= (2N ()= \—N

5. If we know that a nonzero net force is acting on an object, which of the following must we assume
regarding the object’s condition? The object is:
a. at rest.
b. moving with a constant velocity.

d. losing mass. '

6. In the terminology a 500-N block, the 500-N refers to the block’s:
a. mass b. force ’” d. None of the above.

7. The statement by Newton that “for every action there is an opposite but equal reaction” is regarded as
which of his laws of motion?

a. first b. second (o, third d. fourth

8. What force is required to give a projectile weighing 450 N an acceleration of 500 m/s2? LAY A

a. 5.6X10°N (B.23X10'N c.1.6X10°N d.8.7X10'N f—‘;@$\(,¥$°°)
¥s23,0000

9. A and B are two objects with masses 100 kg and 75 kg respectively, then
a. Both will have the same inertia
b. B will have more inertia

Eg Both will have less inertia

10. The statement by Newton that “Due to an unbalanced force, an object will accelerate” corresponds to

which of the following law?
a. first b c. third d. fourth
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