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Multiple Choice Question 



The faster ball is in the air a shorter time, and thus gains a smaller 
vertical velocity.

P(147)
Explain the motion of horizontally launched projectiles, and

show schematically the components of velocity and
acceleration throughout the motion.
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Kinetic friction is exerted on one surface by another when the two 
surfaces rub against each other because one or both surfaces are 
moving.
always any type of friction will be in the opposite direction

The materials sliding past each
otherand the normal force
between the two objects
affect friction forces.

P(122)
2. Define the friction force as a type of force between two

touching surfaces, and determine its direction.

à

à



à When the net force on an object is zero, the object is in equilibrium. 
à the object will not accelerate because there is no net force acting on it; an

object in equilibrium moves with constant velocity.

If Net Force is ZERO
Acceleration is ZERO

If Net Force is ZERO It 
will be EQUILIBRIUM

CONSTANT SPEED ORVELOCITY
THE ACCELERATION IS ZERO

P(128)
3. Recall that for an object to be in equilibrium, the net force

acting on it should be zero.



4.  Solve problems related to friction 
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5. Determine the components of a vector in cartesian
coordinate system using trigonometry

P(120)
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6. Use free body diagrams to compare the direction 
of an object’s acceleration with the direction of the 

unbalanced force exerted on the object

P(87)



7. Combine forces to find the net force acting on an 
object Relate the direction of the acceleration to the 

direction of the net force

P(105)

The forces on the ball are a downward force of gravity due to the mass of Earth
and the upward force of the hand. The force of the ball on Earth and the force
of the ball on the hand are the other halves of the interaction pairs.



m=5kg

m=5kg
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P(105)

For the bottom rope with the
positive direction upward

For the top rope, with the
positive direction upward



m=3.0 kg

FT=63N

For the bottom rope with the
positive direction upward

For the top rope, with the
positive direction upward
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8. Relate the direction of the acceleration to the 
direction of the net force

P(88)

• The constant rate of change of velocity 
means the acceleration is constant

• This constant acceleration is a result of the 
constant unbalanced force applied by the 
spring scale to the cart.

• The graph indicates the relationship 
between force and acceleration is linear

• Acceleration is equal to the slope of the line 
multiplied by the applied net force



9. Resolve a vector into two orthogonal vectors in a 
cartesian coordinate system.

a

b c

P(121)



• A plot of kinetic friction v.normal force for a
block pulled along different surfaces shows alinear 
relationship between the two forces for each
surface. 

• The slope of the line is𝜇k.
      the slope must be related to the magnitude of the resulting    
     friction force

9. Resolve a vector into two orthogonal vectors in a 
cartesian coordinate system.

P(121)



𝜇k = Fk/Fn --> 36/52 = 0.69

Fs = 𝜇s x Fn --> 0.55 x 134 = 74 N

11. Apply the relationships that relate the normal force to maximum static
friction and to kinetic friction to calculate unknown parameters like

friction force, coefficient of friction or the normal force (Ff,static= 𝜇 sN
and Ff,kinetic= 𝜇 kN).

P(125)

Start moving = STATIC FRICTION
Constant speed = KINETIC FRICTION



12. Describe the apparent weight for an object accelerating
vertically upward or downward (starts from rest, reaches a constant

speed, then comes to a stop)

P(96-97)

Fscal = m(a+g)
= 75 ( 2 + 9.8 )
= 885 N



12. Describe the apparent weight for an object accelerating
vertically upward or downward (starts from rest, reaches a constant

speed, then comes to a stop)

P(131)

30.0 from the vertical
90-30 = 60.0

Fn= ?
Fn=mg cos (θ)
43x9.8 cos ( 35) = 345 N



14. Determine the magnitude and direction of the resultant of two vectors in
two dimensions using trigonometry, the Pythagorean theorem (case of 

perpendicular vectors), and the laws of sines and cosines.

P(116)



15. Explain the motion of horizontally launched projectiles, and 
show schematically the components of velocity and acceleration

P(141-142 )

The object is moving in a downward parabolic path.
The vertical component of velocity (Vy) is increasing.
The horizontal component of velocity(Vx) is constant.
The vertical component of acceleration (ay)= -9.8m/s2
The horizontal component of acceleration (ax)=0 .



W r i t i n g Que s t i on s



• The net force acting on an object is the vector sum of all the forces acting on that object

• Newton’s second law states that the acceleration of an object is proportional to the net 
force and inversely proportional to the mass of the object being accelerated.

173 N 371 N

Fnet = F1+ F2 

371 - 173 = 144

16. Demonstrate by experiments that acceleration of an object is directly proportional 
to the force applied and inversely proportional to the mass of the object State 

Newton’s second law of motion and write it in equation form (a=Fnet/m)

P(90)

Find a ?
a = v / t à 6.5 / 5 = 1.3 m/s2

Find m ?
m = Fnet / a --> 144 / 1.3 = 110.8kg



16. Demonstrate by experiments that acceleration of an object is directly proportional 
to the force applied and inversely proportional to the mass of the object State 

Newton’s second law of motion and write it in equation form (a=Fnet/m)

P(113)



18. List the characteristics of the interaction pair and identify the action-reaction 
pairs for different situations

P(103)

• The action and reaction forces have the same 
magnitude.

• They are opposite to each other.

• These two forces, act on different objects ; therefore, the 
two forces do not cancel each other .



19. Apply Newton's laws to solve problems involving normal and tension forces
including systems of objects connected by strings and Atwood’s machine

P(104)



20. Explain the motion of projectiles launched at an angle with the horizontal, and
show schematically the components of velocity and acceleration throughout the

motion.

P(144)
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P(144)

yf=(yi)+(viy)+(1/2)(a)(tf)
0=78.4+0+1/2-9.8xtf
t=4.00s

xf= vix tf +xi
xf-xi = (vix) (tf)
= 5 x 4 =20

vf = vi + at
vyf = viy + (a)(t)
= 0-9.8x4
-39.2

ba c
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