
Common Assessment for Unit 4 – Forces and Laws of Motion 

 

1. A robot that is exploring the surface of Mars has a mass of 136 kg. If the 

gravitational force acting on the robot is 504.6 N downward, calculate 

the robot’s free-fall acceleration? 

A 0.270 m/s2 downward 

B 3.71 m/s2 downward 

C 9.81 m/s2 downward 

D 367 m/s2 downward 

 

2. The following table shows forces on an object. 

 
Based on the data in the table, calculate is the net force on the object? 

A 32 N forward 

B 69 N forward 

C 83 N forward 

D 106 N forward 

 

3. According to Newton’s Third Law, when two objects exert forces on each 

other, the forces are equal in magnitude and opposite in direction. 

Suppose you witnessed a head-on car accident in which a small electric 

car collided with a large SUV. Based on Newton’s laws of motion, assess 

do you know about the forces and accelerations felt by the drivers of the 

vehicles? 

A The electric car driver experiences a greater magnitude of impact 

force and a greater acceleration than the SUV driver. 

B Both drivers experience the same magnitude of impact force, but the 

small electric car driver experiences a much greater acceleration. 

C Both drivers experience the same magnitude of impact force and the 

same magnitude of acceleration. 

D The SUV driver experiences a greater impact force, and a greater 

acceleration. 

 

4. Two dogs play tug-of-war with a rope toy that has a mass of 0.50 kg. If one 

dog pulls on the toy with a force of 140.0 N, and the other dog pulls in the 

opposite direction with a force of 138.0 N, what is the horizontal 

acceleration of the toy? 



A 9.8 m/s2 

B 8.0 m/s2 

C 4.9 m/s2 

D 4.0 m/s2 

 

5. The free-body diagrams below show four ways that two different forces 

could be exerted on an object. 

 
Distinguish which diagram is the object in equilibrium? 

A Diagram 1 

B Diagram 2 

C Diagram 3 

D Diagram 4 

 

6. State is the force of gravity on a person who has a mass of 80.0 kg? 

A 176 N 

B 686 N 

C 784 N 

D 801 N 
 

7. Two restaurant employees push a 730 kg wheeled dumpster along a 

horizontal surface. After they push the dumpster a distance of 5.5 m 

starting from rest, its speed is 0.75 m/s. Determine is the magnitude of the 

net force on the dumpster? 

A 3.8 N 

B 37 N 

C 370 N 

D 3700 N 

 

 

 

 

 



Use the following text and free-body diagrams to answer questions 8 – 9. 

A truck pulls a trailer on a flat stretch of road. The forces acting on the trailer are 

the force due to gravity (250,000 N downward), the force exerted by the road 

(250,000 N upward), and the force exerted by the cable connecting the trailer 

to the truck (20,000 N to the right). The forces acting on the truck are the force 

due to gravity (80,000 N downward), the force exerted by the road (80,000 N 

upward), the force exerted by the cable (20,000 N to the left), and the force 

causing the truck to move forward (26,400 N to the right). 

 
8. Using your knowledge of free-body diagrams, which diagram (A–D) 

above communicates the correct development of a free-body diagram 

in which all of the forces acting on the truck are represented? 

A Free-body diagram A 

B Free-body diagram B 

C Free-body diagram C 

D Free-body diagram A 

 

9. Using your knowledge of free-body diagrams, which diagram (A–D) 

above communicates the correct development of a free-body diagram 

in which all of the forces acting on the trailer are represented? 

A Free-body diagram A 

B Free-body diagram B 

C Free-body diagram C 

D Free-body diagram A 

 

Use the following figure to answer questions 10 – 11. 

 
  

 

 



10. The figure shows a bucket hanging motionless from a rope. Assume that 

the rope has no mass. Calculate is the net force on the bucket? 

A 0.0 N 

B 2.0 N 

C 9.8 N 

D 2.0x101 N 

 

11. Evaluate the figure to find the tension on the rope? 

A 9.8 N 

B 10 N 

C 14.2 N 

D 20 N 

  

12. Which property of two objects is directly proportional to the force of 

attraction between them is defined by? 

A distance 

B mass 

C radius 

D density 

 

13. The planet Venus has a mass of 4.87 × 1024 kg, and Earth has a mass of 

5.97 × 1024 kg. Calculate how far apart are the two planets when they 

exert a gravitational force of 1.12 × 1018 N on one another? 

A 1.54 × 103 m 

B 4.16 × 1010 m 

C 1.72 × 1021 m 

D 4.66 × 1028 m 

 

14. A force of 20 N is applied to an object with a mass of 4 kilograms.   What 

will be the object's final velocity after 20 seconds assuming the object 

started from rest? 

A. 20 m/s 

B. 5 m/s 

C. 80 m/s 

D. 100 m/s 

 

15. How much does a 6 kg komodo dragon weigh on earth? 

A. 5.0 x 103 

B. 2.0 x 101 

C. 6.0 x 103  

D. 6.0 x 101 

 

16. A block of ice with a mass of 15 kg is resting on a frozen pond.  How much 

force will it take to accelerate the ice at 0.50 m/ sec2? 

A. 7.5 N 

B. 30 N 



C. 1.5 x 102 N 

D. 1.5 N 
 

 
17. A 24 kg block of ice slides across the floor.  If the force of friction on 

the ice is 11N, what will be the acceleration of the block? 
A. 50 m/s2 
B. 0.5 m/s2 
C. 2.6 x 10-1 m/s2 
D. 6.2 x 102 m/s2 

 
18. A 400 N force is applied to a 100 kg crate resting on frictionless 

wheels.  What will be the crate’s acceleration? 
A. 4.0 m/s2 
B. 1.0 x 102 m/s2 
C. 3.0 x 10-1 m/s2 
D. 2.0 x 10-1 m/s2 

 

19. What is the mass of a 204 N person? 

A. 20.8 kg 

B. 2.00 x 103 kg 

C. 204 kg 

D. 2.04 kg x 102 kg 

 

20. An object is suspended by 4 ropes.  One rope is pulling to the right with 

219 N force, one rope is pulling to the left with 172 N force, one rope is 

pulling up with a 523 N force, and the other rope is pulling down with 345 

N force.  What is the magnitude and direction of the net external force on 

the object? 

A. 184 N @15° N of E 

B. 184 N @ 75° N of E  

C. 225 N @ 15° N of E 

D. 225 N @ 75° N of E 

 


