Reference: Forces
Difficulty: easy
Learning Objective: C2.4
Contest: 1997
When a spherical body is falling through air, the friction force acting on it varies directly as the square of the object’s speed.  What are the UNITS of the constant of proportionality, relating friction force and speed?

A) 
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Answer: A
Reference: Forces

Difficulty: easy
Learning Objective: C2.6
Contest: 1998
Suppose that a hole were drilled to the centre of a uniform solid spherical planet.  A stone is dropped into the hole.  When the stone is at the planet’s centre, compared with its values at the surface, you might expect that the stone’s

A) mass and weight are both unchanged.
B) mass and weight are both zero.
C) mass is unchanged and its weight is zero.
D) mass is zero and its weight is unchanged.
E) weight cannot be determine anywhere with this information.
Answer: C
Reference: Forces

Difficulty: easy
Learning Objective: C2.4
Contest: 1998
A 2.0 kg block of wood is dragged across a rough level floor at a constant velocity of 3.0 m/s by a horizontally applied force of 10 N.  Compare the magnitudes of Fa to Ff and Fn to Fg.
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A) Fa > Ff and Fn = Fg
B) Fa < Ff and Fn = Fg
C) Fa = Ff and Fn = Fg
D) Fa > Ff and Fn > Fg
E) Fa < Ff and Fn < Fg
Answer: C
Reference: Forces

Difficulty: easy
Learning Objective: C2.6
Contest: 1999
A ball is thrown straight up.  At the top of its path, the net force acting on it is

A) greater than its weight.
B) equal to its weight.
C) less than its weight, but not zero.
D) instantaneously equal to zero.
E) dependent on the force it was thrown with.
Answer: B
Reference: Forces

Difficulty: difficult
Learning Objective: C2.4
Contest: 2000
A pulley has a light rope running over it, with a 10 N weight on one side and a 20 N weight on the other. Ropes always pull with equal force on each end; this is called tension. If the masses are allowed to fall, what is the tension, T, in the rope?
A) 0 N
B) 0 N < T < 10 N
C) 10 N
D) 10 N < T < 20 N
E) 20 N
Answer: D
Reference: Forces

Difficulty: easy
Learning Objective: C2.4
Contest: 2000
An elephant, a feather and a dart are dropped from rest in a high tree. Which encounters the greatest force of air resistance, while falling to the ground?
A) elephant
B) feather
C) dart
D) they all encounter the same force of air resistance
E) cannot tell since no information about terminal velocity is given
Answer: A
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2001
Patty was riding in her brother Chuck’s car at a city speed of 15.0 m/s.  Patty thought that the speed was fairly slow, so she did not bother wearing a seatbelt.  She figured that she could use her arms to exert a stopping force before she hit the dashboard 0.75 m away.  Chuck’s attention was diverted and he didn’t notice the large garbage truck pull out in front of him.  The ensuing collision brought his car to rest in a negligible time and distance.  Assuming a constant deceleration, what average force would Patty need to stop her 70.0 kg body before she hit the dashboard?
A) 70.0 N

B) 788 N

C) 1050 N

D) 1400 N 

E) 10,500 N
Answer: E
Reference: Forces

Difficulty: easy
Learning Objective: C3.3
Contest: 2001
Suppose you are pushing on a loaded shopping cart.  Which of the following is true?

A)  If action force always equals reaction force, you cannot move the cart because the cart pushes you backward just as hard as you push forward on the cart.

B)  You push the cart slightly harder than the cart pushes you backward, so the cart moves forward

C)  You push before the cart has time to react, so the cart moves forward.

D)  You can push the cart forward only if you weigh more than the cart.

E)  You are in contact with the earth through your high-friction shoes, while the cart is free to roll on its round wheels, so the cart moves.

Answer: E
Reference: Forces

Difficulty: easy
Learning Objective: C3.3
Contest: 2002
If you push on a cart on a railroad with a force of 500 N and it doesn't move, you can conclude that

A) there is a force of 500 N in the opposite direction acting on the cart.
B) Newton's second law is not valid in such a frame of reference.

C) the force is canceled by the reaction force. 

D) the cart has too much mass to accelerate.

E) the normal force is greater than 500 N.

Answer: A
Reference: Forces

Difficulty: moderate
Learning Objective: C2.6
Contest: 2002
A light string passing over a small pulley, as shown, attaches two identical masses.  The table and the pulley are frictionless.  The system is moving with an acceleration
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A) of zero.

B) of exactly 2g.

C) greater than g but less than 2g.

D) equal to g.

E) less than g.
Answer: E
Reference: Forces
Difficulty: easy

Learning Objective: C2.4
Contest: 2003

A sled  is pulled along the ground at a steady speed of 2.0 m/s. The forces acting on the sled include

A) the applied force.

B) the force of gravity.

C) the force of friction.

D) the normal force.

E) all of these.

Answer: E

Reference: Forces

Difficulty: easy
Learning Objective: C3.3
Contest: 2003
A football player catches a football. During the catch, which of the following is true?
A) The player exerts a greater force on the ball than the ball exerts on the player. 

B) The ball exerts a greater force on the player than the player exerts on the ball.

C) The player exerts the same amount of force on the ball as the ball exerts on the player. 

D) The player exerts a force on the ball, but the ball does not exert a force on the player. 

E) If the player is stationary the ball exerts a force on the player, but the player does not exert a force on the ball.

Answer: C
Reference: Forces

Difficulty: easy
Learning Objective: C2.6
Contest: 2004
You throw your pen straight up in your physics classroom. Ignore air resistance. Which statement concerning the net force acting on the pen at the top of its path is true?

A) The net force is instantaneously equal to zero.

B) The direction of the net force changes from up to down.

C) The net force is greater than the weight of the pen.

D) The net force is equal to the weight of the pen.

E) The net force is less than the weight of the pen, but greater than zero.
Answer: D
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2004
A pail filled with sand has a total mass of 60 kg. A crane is lowering it such that it has an initial downward acceleration of 1.5 m/s2. A hole in the pail allows sand to leak out. If the force exerted by the crane on the pail does not change, what mass of sand must leak out before the downward acceleration decreases to zero?

A) 9.2 kg

B) 20 kg

C) 40 kg

D) 51 kg

E) 60 kg

Answer: A
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2005
A child with mass 30 kg was sitting on a sled with mass 10 kg. The friction between the sled and the snow was negligible. If a force of 120 N was applied to the child, as shown, what was the minimum coefficient of static friction required between the child and the sled to keep the child from slipping off?
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A) 0.03

B) 0.10

C) 0.20

D) 0.31

E) 0.41
Answer: B
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2005
A 6.0 kg object was suspended from ropes A and B, both of which are at 60º angles to the horizontal, as shown.  What was the tension in rope A?
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A)  29 N

B)  34 N

C)  42 N

D)  59 N

E)  100 N

Answer: B
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2005
A block was at rest on an inclined plane.  The coefficient of static friction between the block and the plane was 0.12. The angle θ was increased from zero.  At what value of θ did the block begin to slide down the plane?
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A) 5.7º

B) 6.8º

C) 6.9º

D) 83º

E) The value of θ depends on the mass of the block.
Answer: B
Reference: Forces

Difficulty: easy
Learning Objective: C2.6
Contest: 2006
A bowling ball is tied to a rope such that the rope lifts the ball straight up at a constant velocity. The magnitude of the tension in the rope is

A) greater than the force of gravity on the ball.

B) equal to the net force acting on the ball.

C) less than the force of gravity on the ball.

D) equal to the mass of the ball times its acceleration.

E) equal to the force of gravity on the ball.

Answer: E

Reference: Forces

Difficulty: easy
Learning Objective: C3.3
Contest: 2006
A shopper pushes a shopping cart down the aisle of a store with a constant force of 75 N [forward]. The shopping cart exerts a force of 75 N [backward] on the shopper

A) only if the velocity of the cart is constant.

B) only if there is no friction between the cart and the floor.

C) only if the velocity of the cart is increasing.

D) only if the acceleration of the cart is constant.

E) under all circumstances assuming the system to be the shopper and cart.
Answer: E
Reference: Forces

Difficulty: Difficult

Learning Objective: C2.4, B2.7

Contest: 2007

Juan has a mass of 60.0 kg and is moving at a constant velocity of 15.0 m/s [east] at time t = 0.00 s when he passes the origin. He continues moving for 10.0 s.  Then, Suzette turns on a fan that exerts a constant force of 180.0 N [west] on Juan for 4.00 s. What is his total displacement after 14.0 s?

A) 102 m [east]  

B) 126m [east]  

C) 174 m[east]  

D) 186 m [east]  

E) 234 m [east]

Answer: D

Reference: Forces

Difficulty: Moderate

Learning Objective: C2.4

Contest: 2007

An unknown force applied to a mass m1 results in an acceleration of 12.0 m/s2. The same force applied to a mass m2 results in an acceleration of 36.0 m/s2. What acceleration results if the same force is applied to the two masses when they are fastened together?

A) 9.00 m/s2  

B) 12.0 m/s2  

C) 18.0 m/s2  

D) 24.0 m/s2  

E) 36.0 m/s2
Answer: A

Reference: Forces

Difficulty: Easy

Learning Objective: C2.4

Contest: 2007

Deepa has a mass of 50 kg. She attaches a pulley to a wall, and runs a rope through the pulley. One end of the rope is attached to her belt, and she pulls on the other end with a constant force of 80 N, as shown. What is Deepa’s acceleration towards the wall? Ignore all frictional forces.
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A) 0 m/s2  

B) 0.8 m/s2  

C) 1.6 m/s2  

D) 3.2 m/s2  

E) Deepa’s acceleration cannot be determined.

Answer: C

Reference: Forces

Difficulty: Moderate

Learning Objective: C2.4

Contest: 2008

A box with mass m is located on a rough tabletop. To move the box along the tabletop at a constant speed requires a horizontal force with magnitude F1. If the magnitude of the force is increased to F2, with no change in direction, which expression gives the acceleration of the box?
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E) 0

Answer: B

Reference: Forces

Difficulty: Moderate

Learning Objective: C3.3

Contest: 2008
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A metal spring slides over the edge of a table, as shown. Ignoring friction, which answer best describes the acceleration of the spring?
A) constant at 9.80 m/s2                      

B) constant at less than 9.80 m/s2
C) constant at greater than 9.80 m/s2  

D) less than 9.80 m/s2 and increasing

E) greater than 9.80 m/s2 and decreasing

Answer: D

Reference: Forces

Difficulty: Easy

Learning Objective: C3.3

Contest: 2008

Sir Isaac Newton drops an apple, and it falls freely. The Earth's gravity exerts a downward force of magnitude Fg on the apple. Which of the following statements is true?

A) There is also an upward force acting on the apple with magnitude Fg.

B) The net force acting on the apple is zero.

C) The apple exerts an upward force on the Earth, with magnitude Fg.

D) The apple falls downward, and the Earth remains at rest.

E) Both A) and B) are true.

Answer: C

Reference: Forces

Difficulty: easy
Learning Objective: C2.6
Contest: 2009
A student with a mass of 60 kg stands on a spring scale in an elevator. The scale reads a constant 50 kg. What can be inferred about the motion of the elevator?
A) The elevator is moving with a constant upward velocity.

B) The elevator is moving with a constant downward velocity.

C) The elevator is moving with a constant upward acceleration.

D) The elevator is moving with a constant downward acceleration. 

E) The elevator is stationary.

Answer: D
Reference: Forces

Difficulty: difficult
Learning Objective: C2.6
Contest: 2009
A chimpanzee with a mass m is sliding down a liana vine that will break at 2/3 of the weight of the chimpanzee. What is the minimum downward acceleration required such that the vine does not break?
A) g

B) 2/3 g

C) g/3

D) g/4
E) 0

Answer: C
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2009
Three blocks are sitting on top of each other in an elevator that is moving down with an acceleration of 2.4 m/s2 as shown.  What is magnitude of the force exerted by block#1 on block #2?
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A) 7.2 N

B) 22 N

C) 24N

D) 29 N

E) 98 N
Answer: B
Reference: Forces

Difficulty: difficult
Learning Objective: C2.6
Contest: 2010

A helicopter of mass M was carrying passengers with a total mass m. The helicopter was accelerating upwards with a constant acceleration a. What was the magnitude and direction of the force exerted by the passengers on the helicopter?
A) m(g + a) downwards

B) m(g – a) downwards

C) m(g + a) upwards

D) m(g – a) upwards

E) 
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Answer: A
Reference: Forces

Difficulty: moderate
Learning Objective: C3.3
Contest: 2010
As a bungee jumper stepped off the platform and began to fall, the Earth exerted a force on the jumper. At this instant, according to Newton’s Third Law of Motion,
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A) the jumper exerted an equal and opposite force on the bungee cord.

B) the bungee cord exerted an equal and opposite force on the jumper.

C) the air exerted an equal and opposite force on the jumper.

D) the jumper exerted an equal and opposite force on the air.

E) the jumper exerted an equal and opposite force on the Earth.

Answer: E
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2010
A dog with a mass of 5.0 kg was sleeping on a railroad flatcar.  The coefficient of kinetic friction between the dog and the car was 0.40 and the coefficient of static friction was 0.60.  If the car was accelerating at 3.0 m/s2, and the dog remained motionless relative to the flatcar, what was the magnitude of the force of friction acting on the dog?
A) 0 N

B) 9.0 N

C) 15 N

D) 30 N

E) 49 N
Answer: C
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2010
A force FA was exerted on a crate of mass 12.2 kg as it slid along a rough horizontal surface. The figure shows the magnitudes and directions of the forces that acted on the crate in this situation. Fg represents the weight of the crate. FN represents the normal force on the crate, and Fr represents the frictional force.  What was the magnitude of FN, the normal force on the crate?
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A) 33 N

B) 40 N

C) 50 N

D) 70 N

E) 120 N
Answer: D
Reference: Forces

Difficulty: moderate
Learning Objective: C2.6
Contest: 2010
A spring balance with a 1.0 kg mass attached was suspended from a hook inside a moving elevator. The balance read 11.0 N. The cable moving the elevator snapped, and the elevator began to fall freely down the shaft. What was the reading on the spring balance as the elevator fell?
A) 11.0 N

B) 9.8 N

C) 4.9 N

D) 1.0 N

E) 0 N
Answer: E
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2010
Three blocks, each with mass 1.0 kg, were joined with two identical springs, as shown. A force F was applied to the first block, and all blocks and springs accelerated along a frictionless surface at 1.5 m/s2. What was the tension in spring #2?
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A) 0 N

B) 1.5 N

C) 3.0 N

D) 4.5 N

E) The tension cannot be determined.
Answer: B
Reference: Forces

Difficulty: moderate
Learning Objective: C2.6
Contest: 2011
Two blocks, weighing 250 N and 350 N, are connected by a string that passes over a pulley as shown.  The mass of the string, the mass of the pulley, and frictional effects are negligible.  What is the magnitude of the tension in the string?
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A) 58.4 N

B) 100 N

C) 200 N

D) 292 N

E) 600 N
Answer: D
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2011
Three books X, Y and Z are piled on a table, as shown.  The books and the table are at rest. The weight of each book is shown. What is the net force acting on book Y?
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A) 0 N

B) 1 N [down]

C) 4 N [down]

D) 5 N [up]

E) 9 N [down]

Answer: A
Reference: Forces

Difficulty: easy
Learning Objective: C2.6
Contest: 2011
A heavy steel ball with weight B N is suspended from a block of wood with weight W N by a cord of negligible mass.  The entire system is dropped. Ignore air resistance.  What is the magnitude of the tension in the cord while the system is in free fall?
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A) 0 N

B) W N

C) B N

D) |B – W | N

E) 
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Answer: A
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2011
A concrete block weighing 30 N is placed on a wooden table. The coefficient of static friction between the block and the table is 0.60, while the coefficient of kinetic friction is 0.50.  A horizontal force of 10 N is applied to the block.  What is the force of friction between the block and the table

A) 30 N

B) 18 N

C) 15 N

D) 10 N

E) 0 N
Answer: D
Reference: Forces

Difficulty: difficult
Learning Objective: C2.6
Contest: 2011
A man is standing on a scale in an elevator. The elevator is descending with a constant acceleration. The scale reads 570 N. The man picks up a box with a mass of 10.0 kg. The scale now reads 646 N. What is the mass of the man?

A) 58.2 kg

B) 65.9 kg

C) 75.0 kg

D) 85.0 kg

E) There is not enough information to determine the mass of the man.
Answer: C
Reference: Forces

Difficulty: 

Learning Objective: C2.4
Contest: 

A block of ice weighing Fg = 100 N is placed on a table. The table exerts a normal force FN on the ice. A rope is wound around the block as shown, and an upward force FA is applied. The net force acting on the block is represented by Fnet. A free body diagram is to be drawn for the block. Which forces should be included on the free body diagram?
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A) Fnet , FA , FN , Fg
B) Fnet , FA , Fg

C) Fnet , FN , Fg
D) FA , FN , Fg

E) FN , Fg
Answer: D
Reference: Forces

Difficulty: moderate
Learning Objective: C2.6
Contest: 2012
An elevator of mass M is descending with an acceleration of magnitude a directed upwards. A student of mass m stands on a scale on the floor of the elevator. What is the reading on the scale?
A) m(g - |a|)

B) m(g + |a|))

C) M(g + |a|))

D) 
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Answer: B
Reference: Forces

Difficulty: difficult
Learning Objective: C2.4
Contest: 2012
Three masses m, 2m, and 2m are connected with massless strings over frictionless pulleys, as shown, and released to move. What is the ratio of the tension in string A to the tension in string B? 
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A) 1:2

B) 2:1

C) 3:4

D) 4:3

E) 1:1
Answer: D
Reference: Forces

Difficulty: difficult
Learning Objective: C2.4
Contest: 2012
An insect with a mass of 5.0 g is resting on a horizontal leaf.  The coefficient of kinetic friction between the insect and the leaf is 0.30 and the coefficient of static friction is 0.40. If the insect remains motionless relative to the leaf, what is the magnitude of the force of friction acting on the insect? 
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A) 0 mN

B) 15 mN

C) 20 mN

D) 34 mN

E) 49 mN
Answer: A
Reference: Forces

Difficulty: moderate
Learning Objective: C2.4
Contest: 2012
Two forces of magnitudes 8.00 N and 5.00 N act on a point mass.  Which of the following is NOT a possible value for the magnitude of the resultant force?
A) 12.0 N     B) 8.00 N     C) 5.00 N     D) 3.00 N     E) 2.00 N
Answer: E
Reference: Forces

Difficulty: moderate
Learning Objective: C3.3
Contest: 2012
The photograph shows the crumple zone of an automobile, i.e., the part of the car that will collapse to absorb an impact.  What would happen if the crumple zone for this car is reduced?
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A) The time of impact would increase and the levels of injuries would increase.

B) The time of impact would increase and the levels of injuries would decrease.

C) The time of impact would decrease and the level of injuries would decrease.

D) The time of impact would decrease and the level of injuries would increase.

E) The time of impact and level of injuries would remain unchanged.
Answer: D
Reference: Forces

Difficulty: moderate
Learning Objective: C3.3
Contest: 2012
Two rollerbladers A and B, with masses mA and mB respectively, stand along an east-west line. Blader A exerts a force FB on blader B towards the east. Assuming that frictional forces are negligible, what is the ratio of the acceleration of blader A to that of blader B?
A) 1:1

B) FB :FA
C) FA :FB
D) mB :mA
E) mA :mB
Answer: D
Reference: Forces
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