
Honors Physics – Midterm Review 

 

Topics and Concepts: 

 

 Physics skills - 

Proportion types. metric conversions. uncertainty types & characteristics. accuracy. % error. 

scalar/vector. vector addition/subtraction. 

 

 1-D kinematics - 

distance/displacement. speed/velocity. acceleration. kinematics graphs. freefall. 

 

 Force & motion - 

Newton's laws of motion. kinetic/static friction. terminal velocity. 

 

 Dynamics - 

Tension & compression. translational equilibrium. force components. Inclines. Atwood 

machines Incline forces 

 

 Relative motion & projectiles - 

frames-of-reference. projectile velocity & acceleration characteristics…horizontal – vertical 

motion independence. “maximum range” angle. 

 

 Circular motion & universal gravitation - 

centripetal force/acceleration characteristics. centripetal force relationships with velocity, mass, 

radius. Apparent weight. Law of Universal Gravitation characteristics. 

 

MULTIPLE CHOICE: 

 

1) If the sum of all the forces acting on a moving object is zero, the object will 

a) slow down and stop 

b) change the direction of its motion 

c) accelerate uniformly 

d) continue moving with constant velocity 

 

2) The graph represents the relationship between gravitational force and 

mass for objects near the surface of Earth.  The slope of the graph 

represents the 

a) acceleration due to gravity 

b) universal gravitational constant 

c) momentum of objects 

d) weight of objects 

 

3) As the car goes around the curve, the centripetal force is directed 

a) toward the center of the circular curve 

b) away from the center of the circular curve 

c) tangent to the curve in the direction of motion 

d) tangent to the curve opposite the direction of motion 



 

4) The diagram shows a block sliding down a plane inclined at angle θ 

with the horizontal.  As angle θ is increased, the coefficient of kinetic 

friction between the bottom surface of the block and the surface of the 

incline will 

a) decrease 

b) increase 

c) remain the same 

 

5) The amount of work done against friction to slide a box in a straight line across a uniform, 

horizontal floor depends most on the  

a) time taken to move the box 

b) distance the box is moved 

c) speed of the box 

d) direction of the box’s motion 

 

 

6) Which graph best represents the motion of a block accelerating uniformly down an inclined plane?  

 

 

 

 

 

 

 

    a   b   c   d 

 

7) A child is riding on a merry-go-round. As the speed of the merry-go-round is doubled, the 

magnitude of the centripetal force acting on the child 

a) remains the same  b) is halved c) is doubled  d) is quadrupled 

 

 

8) Which of the following correctly applies to a projectile in the absence of friction? 

a) The vertical velocity is changing. 

b) The horizontal velocity is changing. 

c) The vertical acceleration is changing. 

d) The horizontal acceleration is changing.  

 

9) A ball is thrown at an angle of 38° to the horizontal. What happens to the magnitude of the 

ball’s vertical acceleration during the total time interval that the ball is in the air? 

a) It decreases, then increases. 

b) It decreases, then remains the same. 

c) It increases, then decreases. 

d) It remains the same. 

 

10) A man standing on a scale in an elevator notices that the scale reads 30 newtons greater than his 

normal weight. Which type of movement of the elevator could cause this greater-than-normal 

reading? 

a) accelerating upward 

b) accelerating downward 

c) moving upward at constant speed 

d) moving downward at constant speed 



 

11) Projectile A is launched horizontally at a speed of 20m/s from the top of a cliff and strikes a 

level surface below, 3.0 seconds later. Projectile B is launched horizontally from the same 

location at a speed of 30m/s.  The time it takes projectile B to 

reach the level surface is 

a) 4.5 s   b) 3.0 s  c) 2.0 s  d) 10 s 

 

The motion of a circus clown on a unicycle moving in a straight line is 

shown in the graph at right. 

 

12) What would be the acceleration of the clown at 5 s? 

a) 1.6 m/s
2
   b) 8.0 m/s

2
    c) 2.0 m/s

2
    d) 3.4 m/s

2
    e) none 

 

13) After 12 seconds, how far is the clown from her original starting 

point? 

a) 100 m           b) 56 m         c) 34 m        d) 47 m         e) 74 m 

 

 

14) A 15 kg rock is projected horizontally from a very high cliff at a 

speed of 65m/s as shown. What is the speed of the rock after it has 

fallen a vertical distance of 35m?  

a) 26 m/s  b. 59 m/s c. 65 m/s d. 70 m/s 

 

15) A 45 kg steel ball is projected vertically with an initial speed of 

280m/s. While the ball is rising, 8.5x10
5
 J of heat energy are 

produced due to air friction. What is the maximum height reached by the ball using 2 

significant figures? 

a) 1900 m b. 2100 m c. 4000 m d. 5900 m 

 

 

16) The net work done in accelerating an object along a frictionless horizontal surface is equal to 

the change in the object’s  

a) net force   b) potential energy   c) velocity  d) kinetic energy 

 

17) Forces A and B have a resultant R. Force A and resultant R are represented 

in the diagram. Which vector best represents force B?  

 

 

 

 

 

 

 

a           b                 c   d 

 

 

 

 

 

 

 



18) Two stones, A and B, are thrown horizontally from the top of a cliff. Stone A has an initial 

speed of 15 meters per second and stone B has an initial speed of 30. meters per second. 

Compared to the time it takes stone A to reach the ground, the time it takes stone B to reach the 

ground is 

a) the same  b) half as great     c) twice as great d) four 

times as great 

 

19) Using the graph from the previous question, what was the average 

speed during the 10.0-second time interval? 

a) 2.4m/s   

b) 1.6 m/s 

c) 2.0 m/s 

d) 7.2m/s  

 

20) A satellite is placed in an orbit at a distance 8R away from the center of the earth. It is then 

moved to a new orbit of radius 2R away from the earth’s center. Which of the following is the 

correct ratio of the gravitational force in the new orbit to that in the old orbit? 

a) 2 :1  b) 4 :1  c) 8 :1  d) 16 :1 

 

21) A ball is dropped from the top of a building. Taking air resistance into account, which best 

describes the speed of the ball while it is moving downward?  

a) It will increase at a steady rate  

b) It will remain constant  

c) It will decrease  

d) Its rate of acceleration will decrease until the ball moves at a constant speed 

 

22) Which graph best represents the relationship between the acceleration of an object falling freely 

near the surface of Earth and the time that it falls? 

 

 

 

 

 

 

a         b             c      d 

 

23) Is it possible for an object’s velocity to increase while its acceleration decreases? 

a) No, this is impossible because of the way in which acceleration is defined. 

b) No, because if acceleration is decreasing the object will be slowing down. 

c) No, because velocity and acceleration must always be in the same direction. 

d) Yes, an example would be a falling object near the surface of the moon. 

e) Yes, an example would be a falling object in the presence of air resistance. 

 

24) A hypothetical planet orbits a star with mass one-half the mass of our sun. The planet’s orbital 

radius is the same as the Earth’s. Approximately how many Earth years does it take for the 

planet to complete one orbit? 

a) ½  b) 1/(2)
1/2

  c) 1   d) (2)
1/2

    e) 2 

 

25) Bales of hay are dropped from an airplane to a herd of cattle below. Assume the airplane flew 

horizontally at an altitude of 180m with a constant velocity of 50m/s. Neglect air resistance.  

About how far horizontally will the bale move prior to landing on the ground? 

a) 9000 m  b) 300 m  c) 180 m  d) 100 m  e) 50 m 



 

 

 

26) What is the shape of the velocity time graph for an object with the 

position time graph shown in the diagram at right? 

 

 

 

 

 

 

27) Snail A is travelling at 0.001 m/s [E] toward Snail B, travelling at 0.001 m/s [W]. What is the 

velocity of Snail A relative to Snail B? 

a) zero   b) 0.001 m/s [E]  c) 0.002 m/s [E]  d) 0.002 m/s [W] 

 

 

A banana boat is travelling at 4 m/s [E] relative to still water.  The river is flowing at 1 m/s [W] 

relative to earth.  A monkey on the boat is moving at 2 m/s [E] relative to boat and throwing a banana 

behind him at 3 m/s relative to himself.  A bird is flying over the boat at a velocity of 1 m/s [W] 

relative to earth. An observer is standing on the river bank watching everything. 

 

28) How long will it take the boat to move 50m east and then 50m west (ignore time for turning 

around)? 

a) 26.6s  b) 20.3s c) 15.4s d) 34.8s 

 

29) How fast is the banana moving relative to the river? 

a) 1m/s E  b) 2m/s W c) 3m/s W d)  3m/s E e) 4m/s W 

 

 

 

 

 

 



EXAMPLE PROBLEMS  
 
1. A car travels 10.0 km north in 400.0 s. Then it travels 25.0 km south in 850.0 s. What is the (a) average speed 
and (b) average velocity of the car?  
 
2. A body with initial speed of 8.0 m/s moves along a straight line with constant acceleration and travels 640 m 
in 40.0 s. Find the (a) average velocity, (b) final velocity, and (c) acceleration.  
 

3. A truck starts from rest and moves with a constant acceleration of 5.0 m/s². Find its a) speed and b) the 
distance traveled after 4.0 s has elapsed.  
 
4. A marble dropped from a bridge strikes the water in 5.0 s. Calculate (a) the speed with which it strikes and (b) 
the height of the bridge.  
 
5. A baseball is thrown straight upward with a speed of 30.0 m/s. (a) How long will it rise? (b) How high will it 
rise? (c) How long after it leaves the hand will it return to the starting point? 
 
6. A boat is pointed straight across a river (east) and is moving at a speed of 0.55 m/s relative to the water. The 
current of the river is south at 0.30 m/s. (a) What is the velocity of the boat relative to the riverbank? (b) How 
long does it take the boat to cross the river if the river is 65 m wide?  
 
7. A ball, rolling with a speed of 20.0 cm/s, rolls off the edge of a table that is 80.0 cm high. (a) How long does it 
take to drop to the floor? (b) How far, horizontally, from the table edge does the ball strike the floor?  
 
8. A body projected upward from level ground at an angle 55 with the horizontal has an initial speed of 40. m/s. 
(a) How long does it remain in the air? (b) How far from the starting point will it strike?  
 
9. A mortar shell is launched from the ground with a speed of 100. m/s, at an angle of 60° to the horizontal. If it 
comes down and lands on top of a plateau 20. m above the level of the launch, calculate the horizontal distance 
traveled by the shell.  
 
10. A plane flying at 100. m/s at an angle of 35° below horizontal releases a package when it is 1500 m above 
the ground. Calculate the horizontal distance the package travels from the instant of its release until the time it 
hits the ground.  
 

11. A force acts on a 2.0-kg mass and gives it an acceleration of 3.0 m/s². (a) What acceleration is produced by 
the same force when acting on a mass of 4.0 kg? (b) How large is the force?  
 
12. A 95-kg box is sliding along a level floor with an initial speed of 15 m/s. (a) How large of a constant frictional 
force is required to stop the box in a distance of 15 m? (b) What is the coefficient of friction between the box and 
the floor?  
 
13. A floating barge is held against a pier by two cables, as shown in the diagram below (viewed from above, 
looking down). The tension in cable #1 is 1250 N. Find the tension in cable #2 and the compression in the pier. 
 

 
 
14. A 22-kg wagon is pulled along the level ground by a rope inclined at 33 above the horizontal. A frictional force of 31 N 

opposes the motion. How large is the pulling force if the wagon is moving with (a) constant speed and (b) an acceleration 

of 0.40 m/s²? 
 
 
 



 
15. Find the accelerations and string tensions of each of the following systems: 

 

 
 

16. A suitcase slides down a loading ramp that makes an angle of 35 with the ground. If the coefficient of kinetic 
friction between the ramp and the suitcase is 0.555, find the magnitude of the acceleration of the suitcase.  
 
17. A mass of 1.5 kg moves in a circle of radius 25 cm at 2.0 rev/s, calculate the required centripetal force for 
the motion.  
 
18. A car moving at 5.0 m/s tries to round a flat corner that has a radius of curvature of 8.0 m. How large must 
the coefficient of friction be between the wheels and the roadway if the car is not to skid?  
 
19. A pilot attempts a vertical loop during an air show. While upside-down at the top of the 245-meter radius 
loop he experiences a g-force of 2.75 g’s. Calculate the speed of the plane at this point.  
 
20. How much would a German shepherd of mass 34.0 kg weigh on earth? How much would it weigh on 
Uranus? [massUr = 8.80 x 10

25
 kg radiusUr = 2.67 x 10

7
 m] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


