
(All Answers) 
CH1 

Q1: The position of a particle moving under uniform acceleration is some function of time and the 
acceleration. Suppose we write this position s= ka mt n, where k is a dimensionless constant. Show by 
dimensional analysis that this expression is satisfied if m= 1 and n= 2. Can this analysis give the value of 
k?  

Ans:  

 
 
Q2: Which of the following equations are dimensionally correct? 	

(b) vf = vi + ax,  (b) y =(2m) cos(kx), where k= 2 m -1.  

Ans:  

 
 



 
CH2 

 
Q3: A position-time graph for a particle moving along the x axis 
 is shown in Figure below. (a) Find the average velocity in the  
time interval t= 1.50 s to t =4.00 s. (b) Determine the instantaneous 
 velocity at t =2.00 s by measuring the slope of the tangent line  
shown in the graph. (c) At what value of t is the velocity zero?  
 
Ans: 
 

 
 

Q4: A particle moves along the x axis according to the equation x= 2.00+ 3.00t - 1.00t 2, where x is in 
meters and t is in seconds. At t= 3.00 s, find (a) the position of the particle, (b) its velocity, and (c) its 
acceleration. 	

Ans:	

 

 



 

Q5: The driver of a car slams on the brakes when he sees a tree blocking the road. The car slows 
uniformly with an acceleration of -5.60m/s2 for4.20s, making straight skid marks 62.4 m long ending at 
the tree. With what speed does the car then strike the tree?  

Ans: 

 

Q6: A ball is dropped from rest from a height h above the ground. Another ball is thrown vertically 
upwards from the ground at the instant the first ball is released. Determine the speed of the second ball if 
the two balls are to meet at a height h/2 above the ground.  

Ans: 

 



CH3 
Q7: A man pushing a mop across a floor causes it to undergo two displacements. The first has a magnitude 
of 150 cm and makes an angle of 120° with the positive x axis. The resultant displacement has a magnitude 
of 140 cm and is directed at an angle of 35.0° to the positive x axis. Find the magnitude and direction of the 
second displacement.   

Ans: 

 

Q8: Vector A has a negative x component 3.00 units in length and a positive y component 2.00 units in 
length. (a) Determine an expression for A in unit–vector notation. (b) Determine the magnitude and 
direction of A. (c) What vector B when added to A gives a resultant vector with no x component and a 
negative y component 4.00 units in length?  	

Ans:	



 

CH4 
Q9: A particle initially located at the origin has an acceleration of

 
a 3.00ˆj m/s2 and an initial velocity of 

vi=500i m/s. Find (a) the vector position and velocity at any time t and (b) the coordinates and speed of 
the particle at t= 2.00 s.  

Ans: 

 

Q10: A projectile is fired in such a way that its horizontal range is equal to three times its maximum 
height. What is the angle of projection?  

Ans: 

 

Q11: A firefighter, a distance d from a burning building, directs a stream  
of water from a fire hose at angle qi above the horizontal as in Figure below. 
 If the initial speed of the stream is vi, at what height h does the water 
 strike the building?  
 

Ans: 



 

 

Q12: Figure below represents the total acceleration of a particle moving 

 clockwise in a circle of radius 2.50 m at a certain instant of time. 

 At this instant, find (a) the radial acceleration, (b) the speed of the particle,  

and (c) its tangential acceleration.  

Ans: 

 

. Q13: A race car starts from rest on a circular track. The car in- creases its speed at a constant rate at as 
it goes once around the track. Find the angle that the total acceleration of the car makes—with the 
radius connecting the center of the track and the car—at the moment the car completes the circle  

Ans:	



 	

 

 

 



 

CH5 
Q14: Two objects are connected by a light string that passes over a frictionless pulley, as in Figure below. 
Draw free-body diagrams of both objects. If the incline is frictionless and if m1 =2.00kg, m2 =6.00kg, and 
q=55.0°, find  (a) the accelerations of the objects, (b) the tension in the string, and (c) the speed of each 
object 2.00 s after being released from rest.  

 
Ans: 

 

. Q15: A 25.0-kg block is initially at rest on a horizontal surface. A horizontal force of 75.0 N is required 
to set the block in motion. After it is in motion, a horizontal force of 60.0 N is required to keep the 
block moving with constant speed. Find the coefficients of static and kinetic friction from this 
information.   

. Ans: 

 

.  

.  

.  



. Q16: Three objects are connected on the table as shown in Figure below. The table is rough and has a 
coefficient of kinetic friction of 0.350. The objects have masses of 4.00 kg, 1.00 kg, and 2.00 kg, as 
shown, and the pulleys are frictionless. Draw free-body diagrams of each of the objects. (a) 
Determine the acceleration of each object and their directions. (b) Determine the tensions in the 
two cords.   

 

 

 

 

 

Ans: 

 



 

 

. Q17: A block of mass 3.00 kg is pushed up against a wall by a force P that 
 makes a 50.0° angle with the horizontal as shown in Figure below.  
The coefficient of static friction between the block and the wall is 0.250.  
Determine the possible values for the magnitude of P that  
allow the block to remain stationary.   
Ans: 

 

 

 

 

 

 

 

 

 

 

 

 

 



CH6 
Q18: A coin placed 30.0 cm from the center of a rotating, horizontal turntable slips when its speed is 50.0 
cm/s. (a) What force causes the centripetal acceleration when the coin is stationary relative to the 
turntable? (b) What is the coefficient of static friction between coin and turntable?   

Ans: 

 

Q19: A crate of eggs is located in the middle of the flat bed of a pickup truck as the truck negotiates an 
unbanked curve in the road. The curve may be regarded as an arc of a circle of radius 35.0 m. If the 
coefficient of static friction between crate and truck is 0.600, how fast can the truck be moving without 
the crate sliding?  

Ans: 

 

 



CH7 
Q20: A force F =(4xˆi+ 3yˆj)N acts on an object as the object moves in the x direction from the origin to 
x= 5.00 m. Find the work done on the object by the force 

Ans: 

 

Q21: A 2 100-kg pile driver is used to drive a steel I-beam into the ground. The pile driver falls 5.00 m 
before coming into contact with the top of the beam, and it drives the beam 12.0 cm farther into the 
ground before coming to rest. Using energy considerations, calculate the average force the beam exerts 
on the pile driver while the pile driver is brought to rest.  

Ans: 

 

Q22: A 4.00-kg particle is subject to a total force that varies with position as shown in Figure below. The 
particle starts from rest at x 0. What is its speed at (a) x= 5.00 m, (b) x= 10.0 m, (c) x =15.0 m?  

Ans: 

 



Q23: A sled of mass m is given a kick on a frozen pond. The kick imparts to it an initial speed of 2.00 m/s. 
The coefficient of kinetic friction between sled and ice is 0.100. Use energy considerations to find the 
distance the sled moves before it stops.  

Ans: 

 

Q24: A 650-kg elevator starts from rest. It moves upward for 3.00 s with constant acceleration until it 
reaches its cruising speed of 1.75 m/s. (a) What is the average power of the elevator motor during this 
period? (b) How does this power compare with the motor power when the elevator moves at its cruising 
speed?  

Ans: 

 



CH8 
Q25: A block of mass 0.250 kg is placed on top of a light vertical spring of force constant 5 000 N/m and 
pushed downward so that the spring is compressed by 0.100 m. After the block is released from rest, it 
travels upward and then leaves the spring. To what maximum height above the point of release does it 
rise?  

Ans: 

 

Q26: Two objects are connected by a light string passing over a light frictionless 
 pulley as shown in Figure below. The object of mass 5.00 kg is released from 
 rest. Using the principle of conservation of energy, (a) determine the speed of  
the 3.00-kg object just as the 5.00-kg object hits the ground.  
(b) Find the maximum height to which the 3.00-kg object rises.  
Ans: 

 

.  

.  

.  

.  

.  



. Q27: The coefficient of friction between the 3.00-kg block and the surface in Figure below is 0.400. The 
system starts from rest. What is the speed of the 5.00-kg ball when it has fallen 1.50 m?   

Ans: 

 

Q28: A 50.0-kg block and a 100-kg block are connected by a string as in Figure below. The pulley is 
frictionless and of negligible mass. The coefficient of kinetic friction between the 50.0 kg block and incline 
is 0.250. Determine the change in the kinetic energy of the 50.0-kg block as it moves from A to B , a distance 
of 20.0 m.  

Ans: 

 

 



CH9 
. Q29: A 3.00-kg particle has a velocity of (3.00i - 4.00j) m/s.  (a) Find its x and y components of 

momentum. (b) Find the magnitude and direction of its momentum.   

Ans:  

 

Q30: A 3.00-kg steel ball strikes a wall with a speed of 10.0 m/s at an angle of 60.0°  
with the surface. It bounces off with the same speed and angle below. If the ball is in 
 contact with the wall for 0.200 s, what is the average force exerted by the wall 
 on the ball ?  
 

Ans: 

 

.  

.  

.  

.  



. Q31: Two blocks are free to slide along the frictionless wooden track ABC shown in Figure below. The 
block of mass m1 =5.00 kg is released from A. Protruding from its front end is the north pole of a 
strong magnet, repelling the north pole of an identical magnet embedded in the back end of the 
block of mass m2 =10.0 kg, initially at rest. The two blocks never touch. Calculate the maximum 
height to which m1 rises after the elastic collision.   

.  

Ans: 

 

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  



. Q32: Two automobiles of equal mass approach an intersection. One vehicle is traveling with velocity 
13.0 m/s toward the east, and the other is traveling north with speed v2i. Neither driver sees the 
other. The vehicles collide in the inter- section and stick together, leaving parallel skid marks at an 
angle of 55.0° north of east. The speed limit for both roads is 35 mi/h, and the driver of the 
northward-moving vehicle claims he was within the speed limit when the collision occurred. Is he 
telling the truth?   

Ans: 

 



 

CH10 
 

Q33: A wheel starts from rest and rotates with constant angular acceleration to reach an angular speed of 
12.0 rad/s in 3.00 s. Find (a) the magnitude of the angular acceleration of the wheel and (b) the angle in 
radians through which it rotates in this time.  

Ans: 

 

 

 

 

Q34: A disk 8.00 cm in radius rotates at a constant rate of 1200 rev/min about its central axis. Determine 
(a) its angular speed, (b) the tangential speed at a point 3.00 cm from its center, (c) the radial acceleration 
of a point on the rim, and (d) the total distance a point on the rim moves in 2.00 s.  

Ans: 

 

 

 
 
 
 
 
 



 
Q35: Rigid rods of negligible mass lying along the y axis connect three particles below.  
If the system rotates about the x axis with an angular speed of 2.00 rad/s, find 
(b) the moment of inertia about the x axis and the total rotational kinetic energy 

 evaluated from  and (b) the tangential speed of each particle and the total 
 kinetic energy evaluated from   

 
Ans: 

 

 

 

Q36: Find the net torque on the wheel in Figure below about the axle through 

 O if a= 10.0 cm and b= 25.0 cm.  

Ans: 

 

 

 



Q37: A block of mass m1 =2.00 kg and a block of mass m 2 =6.00 kg are connected by a massless string over 
a pulley in the shape of a solid disk having radius R= 0.250 m and mass M= 10.0 kg. These blocks are 
allowed to move on a fixed block-wedge of angle 30.0° as in Figure below. The coefficient of kinetic friction 
is 0.360 for both blocks. Draw free-body diagrams of both blocks and of the pulley. Determine (a) the 
acceleration of the two blocks and (b) the tensions in the string on both sides of the pulley.  

 

 

 

 

 

Ans: 

  

 

 



 

Q38: A 15.0-kg object and a 10.0-kg object are suspended, joined by a cord that passes over a pulley with 
a radius of 10.0 cm and a mass of 3.00 kg (Fig. below). The cord has a negligible mass and does not slip on 
the pulley. The pulley rotates on its axis without friction. The objects start from rest 3.00 m apart. Treat 
the pulley as a uniform disk, and determine the speeds of the two objects as they pass each other.  

Ans: 

 

 

 

 


