Physics 534 
Midterm Review 

1) Three concurrent forces are acting on object O.  These forces are represented by vectors in the diagram below.
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Which one of the following forces will put this system of forces into equilibrium?

	A)
	44.7 N [E 63( N]
	C)
	120 N [E 63( N]

	B)
	44.7 N [W 63( S]
	D)
	120 N [W 63( S]


2) Steve strikes a ball on a pool table. The ball rebounds off one cushion and then another before coming to a stop.

The following diagram illustrates the ball's path.
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Which of the following vectors best represents the ball's displacement?

	A)
	[image: image3.wmf] 
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3) A pelican flying along a horizontal path drops a fish from a height of 5.4 m while traveling 5.0 m/s.  How far does the fish travel horizontally before it hits the water below?  

4) Which of the following graphs could be associated with a body in free-fall?


[image: image7.wmf] 


5) An object fell from rest on Planet X where g = 14 m/s2. It was in free-fall for 4.0 seconds. The acceleration-time graph is shown below.
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How far did the object fall?

6) A ball is thrown vertically upwards with a velocity of 20 m/s.

Because of air friction, the ball experiences an average downward acceleration of 7.8 m/s2 while in motion.

Calculate the time it takes for the ball to reach its highest point.

7) From the roof of a 30.0 m high building, a ball is thrown vertically upward with an initial velocity of 20 m/s. The ball rises, just missing the building as it falls back and finally hits the ground below.

At its maximum height, what is the velocity of the ball?

	A)
	20.0 m/s
	C)
	9.8 m/s

	B)
	15 m/s
	D)
	0.0 m/s


8) Three forces act simultaneously on a cart that is free to move in any direction.  The magnitude and direction of each force is shown in the diagram below.
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Determine the magnitude and direction of the equivalent force.

9) A cat chases a mouse across a 1.0 m high table.  The mouse steps out of the way and the cat slides off the table at a speed of 5.0 m /s.  How far from the edge of the table does the cat strike the floor?  
10) A worker on a roof, 20.8 m above the ground, wants to drop a brick onto the back of a moving truck. The truck is moving at a constant velocity of 5.0 m/s alongside the building. The back of the truck is 1.2 m above the ground. 

How far from the point of impact must the truck be, the instant the brick is dropped, so that the brick will land on the back of the truck?

11) During a laboratory experiment you noted the position of a cart which started from rest and rolled down an inclined plane.

Every 0.1 s, a recording timer marks a strip of ticker tape attached to the cart.

The successive positions of the cart recorded on the tape, along with the time indicated on the timer, are shown below.
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What was the instantaneous velocity of the cart at t = 0.5 s?

	A)
	0.20 m/s
	C)
	0.80 m/s

	B)
	0.40 m/s
	D)
	1.60 m/s


12) Mark releases a frictionless cart on an inclined plane.  He uses a ticker tape timer which prints a dot on the ticker tape every one-tenth of a second (1/10 e s) to record his results.  He measures the distance travelled with a centimetre ruler as shown below.
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Four graphs are given below.

Which one does NOT match this experiment?
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13) A ball is dropped from the roof of a building.  The ball takes 4.0 seconds to reach the ground.  Because of air friction, the ball falls with an average acceleration of 6.8 m/s2.

What is the height of the building?

14) A marble, initially at rest, is allowed to roll down an inclined plane.  During its descent, it accelerates uniformly and travels 10 cm during the first second (1.0 s).

At this rate, what distance will the marble have travelled after 5.0 seconds?

15) An airplane flew between Montreal and Vancouver with two stopovers; one in Toronto and the other in Calgary.  The following table shows the distances travelled as well as the flight and stopover times.

	
	Distance

(km)
	Time

(h)

	Montreal - Toronto Flight

Stopover in Toronto

Toronto - Calgary Flight

Stopover in Calgary

Calgary - Vancouver Flight
	530

0

3210

0

700
	0.67

1.00

4.33

1.00

0.80


What was the airplane’s average speed during the trip?

16) The following graph shows the results of an experiment conducted on the movement of a cart.
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What distance did the cart travel during the first 5 seconds of movement?

	A)
	0.21 m
	C)
	2.5 m

	B)
	1.0 m
	D)
	5.0 m


17) In a scene in an action movie, a stuntman jumps from the top of one building to the top of another building 4.0 m away.  After a running start, he leaps at an angle of 15 ° with respect to the flat roof while traveling at a speed of 5.0 m/s.  Will he make it to the other roof, which is 2.5 m shorter than the building he jumped from?  
18) While making a movie, a stunt man falls from the roof of a house onto a thick mat at ground level. The mat cushions his fall and he does not bounce.

Which of the following graphs best represents the stunt man’s velocity as a function of time during his fall? 

	A)
	[image: image14.wmf]v
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	C)
	[image: image15.wmf]v
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	B)
	[image: image16.wmf]v
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	D)
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19) A movie director is shooting a scene that involves dropping a stunt dummy out of an airplane and into a swimming pool.  The plane is 10.0 above the ground, traveling at a velocity of 
22.5 m/s.  How far from the pool (horizontally) should the plane be when the dummy is dropped?  
20) The following diagram shows the path of a baseball player who succeeded in running from home plate to third base.
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Which of the following vectors represents the player’s displacement?

	A)
	[image: image19.wmf]27.4 m


	C)
	[image: image20.wmf]82.2 m




	B)
	[image: image21.wmf]27.4 m


	D)
	[image: image22.wmf]82.2 m




21) The following position-time graph represents the motion of a car travelling through a city.


[image: image23.wmf] 

30

 

20

 

10

 

  0

 

10

 

20

 

30

 

40

 

50

 

t

(s)

 

Position (m)

 

Car travelling in city

 

 

 


In which time interval was the car stationary?

	A)
	0 s to 20 s
	C)
	20 s to 30 s

	B)
	0 s to 50 s
	D)
	30 s to 50 s


22) A vehicle starting from rest accelerates uniformly for 5 s, then travels at a constant speed for 10s. The brakes are applied and the vehicle stops in 5 s.

Which of these graphs correctly illustrates this motion?

	A)
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23) David dropped a brick from the window of his bedroom.  It took 0.8 seconds for the brick to hit the ground.  How high is David’s window from the ground?

	A)
	2.9 m

	B)
	3.1 m

	C)
	3.9 m

	D)
	6.2 m


24) The following graph represents an automobile’s motion during an experimental study.
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What was the displacement of the car by the end of the experiment?

	A)
	120 m
	C)
	240 m

	B)
	160 m
	D)
	400 m


25) The following diagram shows the displacement of a hockey player during a game.  The player went from point A to point B, then turned and skated to point C.  To get from point A to point B, he skated 10 m [E 60 N].  To get from point B to point C, he skated 10 m [E 60 S].
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What was the resultant displacement, ADVANCE \d3[image: image30.wmf]AC

ADVANCE \u3 , of the player?

	A)
	10 m [E]
	C)
	20 m [E]

	B)
	10 m [W]
	D)
	20 m [W]


26) Donald is sitting beside a railway track watching railway cars mov​ing to his right at a constant speed.  Suddenly he notices a person on one of the cars in front of him throw a metal bolt directly upward.

[image: image31.wmf]
What is the trajectory of the metal bolt that Donald will see?  (Disregard air resistance.)

[image: image32.wmf]
27) A place kicker kicks a football from towards the goal.  The ball must clear the crossbar, which is 3.05 m high.  On its way down, the ball clears the crossbar by 1.00 m.  The ball was kicked with a speed of 20.0 m/s at an angle of 53 ° to the horizontal.  How far from the goal was the player standing when he kicked the football?  

28) The graph below represents the instantaneous velocity of a car as a function of time.
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Which of the following statements is true?

	A)
	The car returns to its starting point after 10 s.

	B)
	The car braked for 30 m during the 10 s.

	C)
	The car travelled 150 m during the 10 s.

	D)
	The car braked for 300 m during the 10 s.



29) A recording timer and some ticker tape were used to record the position of a moving object as illustrated below.
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Which of the following is the correct position-time graph for this object?

	A)
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	C)
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	D)
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30) An object is in free fall.

Which of the following graphs represents the magnitude of the acceleration of this object as a function of time?  (Disregard air resistance.)

	A)
	[image: image39.wmf]Acceleration

Time


	C)
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	B)
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	D)
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31) A braking system was tested on a racetrack.  The driver applied the brakes three times and the changes in speed were graphed.

Speed vs Time
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Which application of the brakes was the most effective?
32) The following graph represents the position of a cart as a function of time.
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According to this graph, which of the following statements correctly describes the motion of this cart?

	A)
	The cart travels at a constant speed, then increases its speed and finally stops.

	B)
	The cart travels along a horizontal surface, then goes up a ramp and finally stops.

	C)
	The cart is stationary, then accelerates uniformly and finally stops.

	D)
	The cart is stationary, then travels at a constant speed and finally stops.


33) The following position-time graph represents the motion of a car travelling through a city.
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What is the velocity of the car at 35 seconds?

	A)
	0 m/s
	C)
	-1.5 m/s

	B)
	1.5 m/s
	D)
	15 m/s


34) A car accelerates uniformly from rest along a straight road over a distance of 200 m. Maintaining the speed reached after this initial time interval, the car then continues at a constant speed for 15 s, travelling 300 m in this time interval.

What is the acceleration of the car during the initial time interval?

35) A sports car is waiting for a red light to change.  When the light turns green, a pickup truck travelling at a constant speed passes the sports car as it starts to move.
The following graph represents the velocity of the two vehicles as a function of time.
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At what time, t, will the sports car pass the pickup truck?

36) A golfer can hit a golf ball a horizontal distance of over 300 m on a good day.  What maximum height would a 301.5 m drive reach if it were launched at an angle of 25.0 ° to the ground?  
37) Two children in a daycare centre are fighting over a toy.

The following diagram represents the forces that the children are exerting on the toy.
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What force should the daycare worker exert to prevent the toy from moving?

	A)
	50 N (N 53° W(
	C)
	112 N (E 27° N(

	B)
	50 N (S 53° E(
	D)
	112 N (W 27° S(


38) A 35 kg box rests on the back of a truck.  The coefficient of static friction between the box and the truck is 0.300.  What is the maximum acceleration the truck can have before the box starts to slide?  
39) The strobe photograph of a moving cart is illustrated below.  While the cart was moving, its position was recorded every 0.1 s.
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Which of the following statements is true?

	A)
	Only sections 1 and 2 of the diagram show the cart accelerating.

	B)
	Only sections 1 and 3 of the diagram show the cart accelerating.

	C)
	Only sections 2 and 3 of the diagram show the cart accelerating.

	D)
	Only section 2 of the diagram shows the cart accelerating.


40) A spring is stretched 5.0 cm when a 17 g mass is attached. What is the spring constant (k) for this spring?

41) Which vector arrow below represents the sum of the following system of forces?
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	A)
	[image: image50.wmf] 


	C)
	[image: image51.wmf] 




	B)
	[image: image52.wmf] 


	D)
	[image: image53.wmf] 




42) A spider holds firmly to a metal ring that is rolling at a constant speed as it passes a stationary observer.
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For a complete rotation of the metal ring, what is the path of the spider as seen by the observer?

	A)
	

[image: image55.wmf]
	C)
	
[image: image56.wmf]


	B)
	
[image: image57.wmf]
	D)
	
[image: image58.wmf]


43) From the roof of a 30.0 m high building, a ball is thrown vertically upward with an initial velocity of 20 m/s. The ball rises, just missing the building as it falls back and finally hits the ground below.

What is the position of the ball in relation to the ground five seconds after it has been thrown?

	A)
	7.5 m
	C)
	75.5 m

	B)
	22.5 m
	D)
	122.5 m



44) Which of the following graphs represents the magnitude of the velocity of an object in free fall?

	A)
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	B)
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	D)
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45) A refuelling plane is flying side-by-side with another aircraft at the same speed.

A bag is dropped out of one of the airplanes.  What will be the apparent trajectory of the bag, as observed by the pilot of the other airplane, if air resistance is ignored?
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46) Under the influence of gravity, an apple falls to the ground.

Which of these graphs shows the position of the apple as a function of time as it falls to the ground?  (down is positive)

	A)
	
[image: image64.wmf]d
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	C)
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47) The following graph illustrates the data gathered during an experiment on the motion of a cart.

[image: image68.wmf]a

 (m/s

2

 )

t

 (s)

10

8

4

2

2

0

4

-

2

-

4

6


According to this graph, what is the change in the velocity of the cart during the first 5 seconds of its motion?

	A)
	0 m/s
	C)
	10 m/s

	B)
	4 m/s
	D)
	20 m/s


48) The four graphs below depict different types of motion.

	1)
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	3)
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	4)
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Which graphs depict free-fall motion?

	A)
	1 and 4

	B)
	2 and 3

	C)
	1, 2 and 3

	D)
	1, 2 and 4


49) The graph below represents the position of a cart moving in a straight line as a function of time.
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During which time intervals is the speed constant and non-zero?

	A)
	During intervals I and IV

	B)
	During intervals II and III

	C)
	During interval II only

	D)
	During interval III only


50) In an open field, two soccer players (X and Y) are passing the ball in the directions shown in the diagram below.
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Player X passes the ball to player Y, then continues running to position X’.

Player Y passes the ball to player X who has reached position X’, he then continues running to position Y’.

Player X passes the ball back to player Y who has now reached position Y’.

Which of the following vectors represents the total displacement of the ball?

	A)
	Vector I
	C)
	Vector III

	B)
	Vector II
	D)
	Vector IV


51) To get to Ahuntsic College, Julia has to travel 500 m North, 400 m East, and 100 m South.

What is the magnitude of her displacement?

	A)
	1000 m
	C)
	650 m

	B)
	800 m
	D)
	566 m


52) Salmon often jump waterfalls to reach their breeding grounds.  Starting 2.00 m from a waterfall 0.55 m in height, at what minimum speed must a salmon jumping at a angle of 32.0 ° leave the water to continue upstream?  

53) Which combination contains letters formed solely by one or more curvilinear paths?

	A)
	A
	B
	E

	B)
	W
	H
	I

	C)
	S
	O
	C

	D)
	N
	U
	R


54) The speed-time graph below represents the motion of two runners in a 100.0 m race. The runners are identified by their initials, C.L. and D.B.
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A)
In the first 6 s, what distance was covered by each runner?

B)
Which runner had the greater acceleration?

55) A quarterback throws the football to a receiver who is 31.5 m down the field.  If the football is thrown at an initial angle of 40.0 ° to the ground, 

a) at what initial speed must the quarterback throw the ball?  

b) what is the ball’s highest point during its flight?  

56) A parachutist whose mass is 100 kg opens his parachute at a height of 1000 m.  The parachute exerts a retarding force (air resistance) of 980 N.  The descent is vertical and lasts 5.0 min.

At what velocity is the parachutist travelling on landing?

	A)
	3.3 m/s
	C)
	49 m/s

	B)
	6.6 m/s
	D)
	140 m/s


57) The following graph shows the motion of a scenic elevator as it rises up the outside of a tall tower, starting from ground level.
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A)
How high is the elevator at 4 seconds?

B)
During which time interval is the speed of the elevator constant?

C)
What is the average speed of the elevator during its 6-second trip?

58) The graph below shows the behaviour of a ball travelling across two consecutive surfaces.
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Which statement correctly describes the motion of the ball?

	A)
	During the first 4 seconds, the ball is stationary.

	B)
	During the first 4 seconds, the acceleration is zero.

	C)
	Starting at the fourth second, the ball begins to back up.

	D)
	The ball is rolling along a flat horizontal surface then down an inclined plane.


59) A daredevil is shot out of a canon at 45 ° to the horizontal with an initial speed of 25.0 m/s.  A net is positioned a horizontal distance of 50.0 m from the canon.  At what height above the canon should the net be placed in order to catch the daredevil? 
60) The following graph represents the speed of a car as a function of time.
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According to this graph, how far did the car travel during the first 15 seconds?

	A)
	150 m
	C)
	275 m

	B)
	250 m
	D)
	300 m


61) Which of the graphs show the acceleration of an object in free fall as a function of time?

	A)
	[image: image79.wmf] 
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62) A cyclist rides along several streets in a section of town. He travels 3 km north, 2 km east, then 5 km south.

Which of the vectors below represents the resultant displacement?
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63) Alex and Matthew are riding their bicycles along a straight path. The following graph represents each cyclist's speed as a function of time.
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How much farther than Alex does Matthew travel after 50 s?

	A)
	50 m
	C)
	150 m

	B)
	100 m
	D)
	160 m


64) In a laboratory experiment, you measured the velocity of a cart at different times and plotted the following graph.
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According to the graph, which of the following statements is true?

	A)
	During the first five seconds, the cart accelerated uniformly.

	B)
	From the fifth to the tenth second, the cart travelled at a constant velocity.

	C)
	At t = 5 seconds, the cart started to slow down.

	D)
	At t = 11 seconds, the cart returned to its starting point.


65) A ball having a mass of 0.2 kg, is released from position A on an inclined plane. At position B, the ball rolls along a frictionless horizontal surface. VA, VB and VC represent the speed of the ball at positions A, B and C respectively.


[image: image86.wmf]A
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Which description of the motion does NOT correspond to the above situation?

	A)
	VB is larger than VA.

	B)
	VC is larger than VA.

	C)
	VB is larger than VC.

	D)
	VC is equal to VB.


66) The trajectory of a billiard ball is shown below:


[image: image87.wmf] 
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Which of these diagrams correctly shows the displacement of the billiard ball between points 1 and 2?

	A)
	
[image: image88.wmf] 

 

 


	C)
	
[image: image89.wmf] 

 

 



	B)
	
[image: image90.wmf] 

 

 


	D)
	
[image: image91.wmf] 

 

 




67) A briefcase is sitting on the floor of an elevator that is going up at a speed of 3.0 m/s.  Because of a mechanical failure, the elevator stops instantly and the briefcase rises from the floor of the elevator.  (Disregard friction.)

To what height above the floor does the briefcase rise?

68) While sitting on a park bench, Ken sees a cyclist ride by in front of him in a straight line at a constant velocity.  He observes the trajectory of the reflector fastened to a spoke of the front wheel, as illustrated below.

[image: image92.wmf]Direction

of the bicycle

Reflector


Which of the following represents the trajectory observed by Ken?

	A)
	[image: image93.wmf]


	B)
	[image: image94.wmf]


	C)
	[image: image95.wmf]


	D)
	[image: image96.wmf]



69) A skunk, M, is searching for food. The diagram below represents the skunk's successive displacements.


[image: image97.wmf]M
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Which vector represents the resultant displacement of the skunk, M?

	A)
	[image: image98.wmf]
	B)
	[image: image99.wmf]
	C)
	[image: image100.wmf]
	D)
	[image: image101.wmf]


70) A 60-kg student is making her way up a climbing wall in gym class. When she is 2.5 m off the ground, she loses her footing and falls.

At what speed does she hit the ground?

	A)
	5.0 m/s
	C)
	12 m/s

	B)
	7.0 m/s
	D)
	49 m/s
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