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1.  A locomotive engine of mass M is attached to 5 train cars, each of mass M.  The 

engine produces a constant force that moves the train forward at acceleration a.  If 3 

of the cars are removed, what will be the acceleration of the shorter train? 

a)  0.5a 

b)  1.7a 

c)  2.0a 

d)  3.0a 

  

2.  Two boxes are placed next to each other on a smooth flat surface.  Box A has 

mass 1   kg and Box B has mass 3 kg.  A constant horizontal force of 8 N is applied 

to Box A.  Find the force exerted on Box B. 

 
3.  Two boxes are placed next to each other on a flat surface.  Box A has mass 1 kg 

and Box B has mass 3 kg.  The coefficients of friction are 0.3 and 0.4 for kinetic and 

static friction, respectively.  A constant horizontal force of 8 N is applied.  Find the 

acceleration of Box B. 

a)  0 m/s2 

b)  1 m/s2 

c)  2 m/s2 

d)  3 m/s2 

 

4.  A crate filled with books rests on a horizontal floor.  The total weight of the crate 

and books is 700 N.  The coefficients of friction are 0.35 for kinetic and 0.45 for 

static.  A force of 450 N is applied to the crate at an angle of 20° below the 

horizontal.  Find the acceleration of the crate. 

a)  0.00 m/s2 

b)  0.45 m/s2 

c)  1.74 m/s2 

d)  2.49 m/s2 

 

5.  Blocks A and B are connected by a massless string and placed as shown, with 

Block A on the horizontal surface at the top and Block B on the downward slope of 

the 60° incline.  The string passes over a frictionless, massless pulley.  The inclines 

are frictionless, but the horizontal surface has coefficient of kinetic friction 0.45.  

Block A has mass 5kg.  The system accelerates at 4 m/s2.  Find the mass of Block B. 

  

 

A 
B 

a)  1 N 

b)  2 N 

c)  4 N 

d)  6 N 

a)  2.2 kg 

b)  5.3 kg 

c)  9.4 kg 

d)  13.5 kg 

 

a=4 m/s2 

A 

B 
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6.  A 0.2 kg piece of wood is being held in place against a vertical wall by a 

horizontal force of 5 N.  Find the magnitude of the friction force acting on the wood. 

 
 

7.  A 4 kg block on a horizontal surface is attached to a spring with a force constant 

of 50 N/m.  As the spring and block are pulled forward at constant speed, the spring 

stretches by 25 cm.  Find the coefficient of kinetic friction between the block and the 

table. 

 

a)  0.25 

b)  0.32 

c)  0.42 

d)  0.51 

 

8.  A 1000 kg car is driven around a flat turn of radius 50 m.  What is the maximum 

safe speed of the car if the coefficient of static friction between the tires and the road 

is 0.75? 

 

a)  6 m/s 

b)  12 m/s 

c)  19 m/s 

d)  25 m/s 

 

9.  A 90 kg man drives his car at a constant speed of 15 m/s over a small hill that 

has a circular cross section of radius 40 m.  Find his apparent weight as he crests the 

top of the hill. 

 
 

10.  A block of mass m=4 kg is sitting on a table, pressed against a spring with force 

constant k=1000 N/m.  Assuming no friction, how far must the spring be 

compressed so that the mass will fly off the edge of the table at a speed of 5 m/s? 

 

a)  10 cm 

b)  22 cm 

c)  32 cm 

d)  45 cm 

5N 

a)  1 N 

b)  2 N 

c)  5 N 

d)  10 N 

 

15 m/s 

40 m 

a)  380 N 

b)  500 N 

c)  880 N 

d)  1350 N 
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11.  A 20 kg child descends a slide that is 4m high and makes an angle of 30 

degrees with the ground.  At the bottom of the slide the child moves with speed 3 

m/s. What is the coefficient of kinetic friction between the child and the slide? 

 

 

 

12.  After starting from rest at a height of 40m, a rollercoaster plummets down a 

steep drop and then completes a loop.   

Neglecting friction, find the speed of the rollercoaster when it is 20 meters below its 

starting point.   

If the mass of the rollercoaster is 2000 kg, what distance is required to stop if a 

constant braking force of 8000 Newtons is applied after the loop? 

 

 

 

 

 

 

 

 

 

 
Answers:  1)c  2)d  3)a  4)c  5)c  6)b  7)b  8)c  9)a  10)c  11) 0.51  12) 19.8m/s; 98m 


