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Chapter (3) Newton's frist law & Newton's second law

First: Choose the correct answer:

1) A body of mass 2 kg moves with a velocity of 4 m/s, then accelerates at 3 m/sX for 5 seconds.

The change in its momentum during this period is ...................

a)15N-s b)19N-s c)30N:s

2) You have four bodies A, B, C, and D. The following table shows the mass and velocity of each:

A B C D
m 2 Kg 3Kg 4 Kg 4 Kg
v 6m/s 4m/s 4m/s 2m/s
Which two bodies have the same momentum?................
a) AB b)B,C c)C,D d) DA
3) A momentum of 60 kg'm/s means that abody................

a) has amass of 60 kg and an acceleration of 1 m/sX
b) has a mass of 60 kg and a velocity of 10 m/s
c) has amass of 60 kg and aspeed of 10 m/s

d) has amass of 6 kg and an acceleration of 10 m/sX



4) A father (90 kg) runs at a speed of 1 m/s in a race with his son (40 kg) who runs at 2.25 m/s. The

father's momentumis.........ccevuuue the son’s momentum.

a) double b) half c) equal to d) aquarterof

5) If themassof a body isreduced to halfand its momentumisdoubled, then
its velocity .......coovuueee

a) does not change b) decreases to half c) doubles d) becomes four times

6) From the adjacent graph, the ratio between the velocities of the two bodies vx/v, equals ..

a) 1/V2 b) v2/1 PR

c)1/V3 d) V3/1

7) If an average force acts on a body for a certain period of time, then the product of this force and
the time interval equals ...........cc...

a) velocity b) acceleration c) momentum d) change in momentum
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8) When a body is acted upon by a constant resultant force(# zero), this means that the body is ..

a) atrest b) movingwith constant velocity
c) moving with uniform acceleration d) moving with variable acceleration
9) The rate of change of momentum is measured in ................
a) joule-‘meter-second b) kgm/s c) newton d) newton-second

10) Which of the following statements correctly expresses Newton'’s Second Law?
a) If the resultant force acting on a body is not zero, the body moves with uniform velocity or remains at
rest.
b) If balanced forces act on a body and produce acceleration, then the resultant of these forces is directly
proportional to both its mass and acceleration.
c) If aresultant force acts on a body and its velocity changes, the change in velocity equals this force x the
time of action.

d) If unbalanced forces act on a body and produce acceleration, then the resultant force equals the rate of

change of its momentum.
11) Several forces were applied to the bodies A, B, C, and D, and their motions are represented
F
in the given graph. Which of the four bodies has the greatest mass? A B
C

a)C b)B

D
c)D d)A _




12) If the force acting on a moving body is doubled, its mass ................

a) decreases to half b) doubles c) remains constant d) becomes four times

13) Two equal forces act on two bodies of masses 1 kg and 5 kg.

If the smaller body acquires an acceleration of 20 m/sl, then the acceleration of the second body

a) 0.05m/sX b) 0.25 m/sX c)4m/sX d) 20 m/sX

14)A cart of 500 kg and another of 1500 kg move with the same acceleration.
The force acting on the larger cart................. the force acting on the smaller one.

a) decreases one-third b) equals to c) doubles d) increases three times

15) A body of mass (m) is acted upon by a force of (2F).
When aforce of (5F/2) acts on another body of mass (3m), the ratio between the
accelerations of the first and second bodies respectively equals ................

a)6/5 b)5/3 c)15/4 d)12/5




momentum and time.

The ratio between the magnitude of the force during interval ABto thatduring interval

P(N.s)
CD equals .....ccovveeun. B o
15
a)l/1 b)2/3 10
c)3/2 d) 3/4 4
t(s)

5 10 15 20

Second: Essay Questions

Two trucks designed for transporting goods — the first is empty (1) and the other fully loaded (IV

(2) are moving at the same speed. Compare the inertia of each and explain your answer.




18) A force of 10N acts on awooden cube, giving it an acceleration (a). When the same

force acts on another cube, it produces an acceleration equal to(3a). Calculate the ratio

between the mass of the first cube and that of the second cube.

19) The opposite graph represents the motion of a car during two successive stages, AB and BC.

In which of the two stages is the net force on the car not equal to zero, and why?

v(m/s)
A
> t (s)
C
20) The opposite graph shows the relationship between the applied force and the masses of

different bodies. From the graph, determine what the slope of the straight Iinlg represents.

-The end -
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Chapter (3) Newton's frist law & Newton's second law

First: Multiple Choice Questions

1) Newton'’s First Law is called the Law of ................

a) conservationof Energy  b) inertia c) actionand Reaction  d) Conservation of Mass

2) The mathematical expression of Newton’s First Law can be written as ................

a)F,=-F, b)F=m-a c)3F=0 d)F#0

3) According to Newton'’s First Law, if the net force acting on a body is zero, it moves

with acceleration that s ................
a) uniform b) negative c) zero d) positive
4) The forward motion of passengers when a car suddenly stops is due to ................

a) gravitational force b) the state of restthecarwasin c)inertia d)acceleration of motion




5) Two bodies are moving with the same speed.

If the mass of the first is three times that of the second, then the inertia of the second body is
................ the inertia of the first.

a) three times b) equal to c) nine times d) one-third

6) From the following graphs, the one that represents Newton’s First Law is ..

v(m/s) a(m/s?) v(m/s) d(m)
t(s) >t (s) >t (s) >t (s)
(D) (c) (B) (A)
a) Graph Conly b) GraphsAandBonly  c)GraphsA,B,and Conly d) All the graphs

7) The opposite graph shows the relationship between the mass (m) of several bodies and

the reciprocal of their velocity (1/v) when all of them move with the same momentum.

m (Kg)
The momentum of any of them equals ................
a) 0.1kgm/s b) 10X g-m/s
1
45° R 1
c) 1kgcm/s d) 10X gm/s v (m.s)




8) Figure (1) represents the graphical relationship between displacement (d) and time (t) fora

body of mass 5 kg moving with a uniform velocity in a straight line.

The graph in Figure (2) that correctly represents the relationship between the momentum

(P) of this body and time (t) during the same time interval s ................
P (Kg.m/s) d (m)

103 A ;

B !

53 |—C ;

b i

. 60° 1 .
— t (s) — t (s)
(2) n
a)A b)B c)C d)D

9) The opposite graph shows the relationship between the momentum (P) of two

bodies (A) and (B) and their respective masses (m). which of the following statements is

correct?
P (Kg.m/s)
A
a) The velocity of body (A) is greater than that of body (B)
B
b) The velocity of body (B) is greater than that of body (A) (Ka)
> M (Kg

c) The velocity of body (A) equals the velocity of body (B)

d) The momentum of body (B) is greater than that of body (A) if they have the same mass



a)F,=-F, b)F=m-a c) 3F=0 d)F=mwv

11) The opposite graph shows the relationship between the applied force and the motion of two
bodies (A) and (B).
If both bodies are acted upon by the same force, then................. A

a) The acceleration of body (A) is greater than that of body (B) B

b) The acceleration of body (A) is smaller than that of body (B)
c) The acceleration of body (A) equals that of body (B)

d) The mass of body (A) is greater than the mass of body (B)

Second: Essay Questions

12) Space rockets do not consume fuel after leaving the Earth’s gravitational field. Explain

why.

13) A resultant force of 10 N acts on a body of mass 4 kg.

Calculate the acceleration of the body.




14) A body is acted upon by a force of 100 N, producing an acceleration of 4 m/sK.

If the body is then acted upon by a force of 225 N, calculate the acceleration in the second case.

15) A car of mass 1000 kg is moving at a speed of 90 km/h in a straight path.
When the driver applies the brakes, the car comes to a completely stop after 10 seconds.

Calculate the magnitude of the frictional force acting on the car until it stops.
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