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2.2     FORCES AND DYNAMICS                    STUDENT Notes 
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EXAMPLE 
A cup of coffee is sitting on a table in a recreational vehicle (RV). The cup 
slides toward the rear of the RV. According to Newton’s first law, which 
one or more of the following statements could describe the motion of the 
RV?  

(A) The RV is at rest, and the driver suddenly accelerates. 
(B) The RV is moving forward, and the driver suddenly accelerates. 
(C) The RV is moving backward, and the driver suddenly hits the brakes. 

 
A.  A   B.  B   C.  C   D.  A and B        E. A, B, and C 

 
DO HW/STUDY PACKET    #2,4 

 
DO HW/STUDY GUIDE #5,6 

 
EXAMPLE 
The diagram shows a girl attempting (but failing) to lift a heavy suitcase of weight 
W. The magnitude of the vertical upwards pull of the girl on the suitcase is P and 
the magnitude of the vertical reaction of the floor on the suitcase is R. 
Write an equation correctly relates W, P and R.          [W = P + R] 
 
 

 
 
EXAMPLE 
A skydiver of mass 80 kg falls vertically with a constant speed of 50 ms-1. Determine the upward 
force acting on the skydiver.                                                                              [Around 800 N] 
 
 
 

 
 
EXAMPLE       
A 20.0 N weight hangs from strings as shown. Find the tension in each string. 

                                            [R = 14.6 N, S = 17.9 N, T = 20.0 N] 
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EXAMPLE   
A block of weight 50.0 N rests on a rough horizontal 
table and is attached by strings to a hanging mass of 
weight 12.0 N.  Find the force of friction between the 
block and the table if the block on the table is in 
equilibrium.                                               [f = 20.8 N] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EXAMPLE    
A weight of mass 500.0 g hangs from very light, smooth pulleys as 
shown.  What force must be applied to the rope so that the mass stays 
at rest?                                                         [about 2.5 N] 
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EXAMPLE 
A car of mass 1000 kg accelerates on a straight, flat, horizontal road with an acceleration  
a = 0.3 m s-2. The driving force F on the car is opposed by a resistive force of 500 N. What 
is the net (resultant) force on the car?                                                                         [300 N] 

   

 

 

 

 

EXAMPLE 
Mandy stands on a weighing scale inside a lift (elevator) that 
accelerates vertically upwards as shown in the diagram below. 
The forces on Mandy are her weight W and the reaction force 
from the scale R.  Determine the reading on the scale.    [R] 
 
 
 
 
 
 
 
 
EXAMPLE 
A mass m = 2.0 kg is held on a frictionless plane inclined at 30°.  What is the acceleration 
of the mass when released?                                                                                   [5.0 ms-2] 

 
 
 
 
 
 

 
 
 

 
EXAMPLE 
A frictionless trolley of mass m moves down a slope with a constant acceleration a. A 
second similar frictionless trolley has mass 2m. What is the acceleration of the second 
trolley as it moves down the slope?                                                                              [a] 

 

 

 

DO HW/STUDY PACKET    #9,13 
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EXAMPLE 
Two blocks, of mass 4.0 and 6.0 kg are joined by a 
string and rest on a frictionless horizontal table.  If a 
force of 100 N is applied horizontally on one of the 
blocks, find the acceleration of each block and the 
tension in the string.                                                                               [a = 10 ms-2, T = 40 N] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXAMPLE      
Two masses of  m = 4.0 kg and M = 6.0 kg are joined together by a string that 
passes over a pulley.  The masses are held stationary and suddenly 
released.  What is the acceleration of each mass and the tension in the 
string? (This is called an ‘Atwood’s Machine’).           [a = 2.0 ms-2, T = 48 N]   
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EXAMPLE    
Two blocks are joined by a string and are pulled up an 
inclined plane that makes an angle of 30° to the 
horizontal.  Calculate the tension in the string when: 
a) The bodies move with constant speed.  [40 N] 

 
 
 
 
 
 

b) The bodies move up the plane with an acceleration of 2.0 ms-2.   [56 N] 
 
 
 
 
 
 

c) What is the value of F in each case. [60 N, 84 N] 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 

        DO HW #14 
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     EXAMPLE 
A baseball (m = 0.14 kg) has an initial velocity of u = -38 m/s as it 
approaches a bat. The bat applies an average force that is much larger than 
the weight of the ball, and the ball departs from the bat with a final velocity of 
v = +58 m/s. 
a) Determine the impulse applied to the ball by the bat.  [+13.4 kg m s-1] 
 

 
 
 
b) Assuming that the time of contact is t = 1.6 x 10-3 s, find the average 
force exerted on the ball by the bat.                                       [+8400 N] 
 
 
 

 
 
c) Find the average force exerted by the bat on the ball.             [-8400 N] 

 

 

EXAMPLE 
A tennis ball of mass m moving horizontally with speed u strikes a vertical tennis 
racket. The ball bounces back with a horizontal speed v.  Determine the 
magnitude of the change in momentum of the ball in terms of the given variables.                                                                                       
           [m (u + v)] 
 
 
 
EXAMPLE 
During a storm, rain comes straight down with a velocity of 15 
m/s and hits the roof of a car perpendicularly. The mass of rain 
per second that strikes the car roof is 0.060 kg s-1.  
a) Assuming that the rain comes to rest upon striking the car 

find the average force exerted by the rain on the roof.                            
[0.90 N] 
 
 
 
 
 
 
 

b) Instead of rain, suppose hail is falling. The hail comes straight down at a mass rate of m/Δt = 
0.060 kg s-1 and an initial velocity of 15 m/s and bounces off the roof perpendicularly. Would 
the force on the roof of the car be different than in part (a)?  Explain. 
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Tsokos, p 88 Q2                                                         Tsokos, p 88 Q3 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

EXAMPLE 
Find the velocity of both cars below after the collision, assuming that they stick together.  Is the 
collision elastic?  If not, how much kinetic energy is lost?                             [+2 ms-1, 90 J lost] 
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Tsokos, p 94 Q16                    Tsokos, p 94 Q17   
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DO HW #17, 18 


