Physics 20
Unit B: Dynamics

apply Newton’s first law of motion to explain, qualitatively, an object’s state of rest or uniform motion
Indicate whether the following statements are True or False. Correct each false statement.

The reason your head feels like it jerks backward when pulling away from a stop sign is best explained by Newton's First Law.
An airplane is flying in level flight with constant velocity. The forward "thrust" force acting on the airplane is greater than the "drag" force acting in the opposite direction.
The force that propels a boat through water is the force that the propeller exerts on the water.
The force that propels you forward as you walk across the floor is the force that is exerted by the floor itself.
A child sits on a toboggan and slides down a hill with a particular acceleration. If another child joins the first one on the toboggan, they will slide down the hill with the same acceleration.
If the vector sum of all forces acting on an object is precisely zero, the object could still be moving.
If two forces that are identical in strength but exactly opposite in direction act on the same object, that object must necessarily be motionless.
If the supporting cables of an elevator snapped and the elevator began falling, the passengers would become trapped against the ceiling of the elevator provided there is no air resistance or friction in the elevator shaft.
A person pulls on one end of a rope whose other end is firmly tied to a sturdy pole. The force exerted by the person is not quite strong enough to break the rope. If the end is then untied from the pole and two people pull on opposite ends, each with a force identical to the person in the first case, the rope may break.
Two people pushing an object against friction across a surface will result in twice the acceleration than if only one person pushes. Assume that the object slides in both cases and that both people push with the same force.
Two people pushing an object across a frictionless surface will result in twice the acceleration than if only one person pushes. Assume the object slides in both cases and that both people push with the same force.
An elevator moves vertically upward with a constant speed. The vector sum of all the forces acting on the elevator is precisely zero.

explain that a nonzero net force causes a change in velocity.
apply Newton’s second law of motion to explain, qualitatively, the relationships among net force, mass and acceleration
A net force of 30.0 N south acts on a 10.0 kg object. What is the acceleration of the object?
A 22 kg object accelerates uniformly from rest to a velocity of 2.5 m/s west in 8.7 s. What is the net force acting on the car during this acceleration?
A net force of 9.0 N east is used to push a 20.0 kg object. What is the acceleration of the object?

A net force of 15.0 N north is used to pull an object. If the acceleration of this object is 8.0 m/s2, what is the mass of the object?
A 16.0 kg object is accelerated at a rate of 2.0 m/s2 by a net force. What is the magnitude of the net force?
A 12.0 kg object is accelerated by a net force of 10.2 N east. What is the acceleration of the object?
A 5.2 kg object is accelerating at a rate of 6.0 m/s2. What is the magnitude of the net force acting on the object?
If a 18 kg object has a net force of 2.0 N south acting on it, what is the acceleration of the object?
A 925 kg car accelerates uniformly from rest to a velocity of 25.0 m/s south in 10.0 s. What is the net force acting on the car during this acceleration?
A 1.08 x 103 kg car uniformly accelerates for 12.0 s from rest. During this time the car travels 132 m north. What is the net force acting on the car during this acceleration?
A 1.20 x 103 kg car accelerates uniformly from 5.0 m/s east to 12 m/s east. During this acceleration the car travels 94 m. What is the net force acting on the car during this acceleration?
A net force of 2.5 x 103 N north acts on an object for 5.0 s. During this time an object accelerates from rest to a velocity of 48 km/h. What is the mass of this object?
A net force of 6.6 N east acts on a 9.0 kg object. If this object accelerates uniformly from rest to a velocity of 3:0 m/s east
a. How far did the object travel while accelerating?
b. What is the time of acceleration?



Two children wrestle over a toy of mass 1.5 kg. The boy pulls with a force of 6.0 N [W] while the girl pulls with a force of 8.0 N [E]. The toy slides with an acceleration of 1.0 m/s2.
a. Draw a free-body diagram of the situation.
b. Determine the value of the frictional force acting on the toy.
A force of 2.0 N east and a force of 3.0 N east acts on an object. What is the net force on the object?
A force of 2.0 N east and a force of 3.0 N west acts on an object. What is the net force on the object?
A force of 2.0 N east and a force of 3.0 N south acts on an object. What is the net force on the object?
A force of 2.0 N east and a force of 3.0 N 25° N of E act on an object. What is the net force on the object?
Forces of 2.0 N 38° N of Wand 3.0 N 61 ° S of W act on an object. What is the net force on the object?
A force of 2.0 N east, a force of 3.0 N west and a force of 4.0 N north act on an object. What is the net force on the object?
recognize that weight is the force due to gravity
What is the weight of a 25.0 kg object near the surface of the earth?
What is the mass of an object if it has a weight of 80.0 N near the earth's surface?
What is the weight of a 72.0 kg object near the surface of the earth?
What is the acceleration due to gravity near the surface of the moon if an object that has a mass of 22.0 kg has a weight of 36.0 N near the moon's surface?
What is the mass of an object if it has a weight of 127 N near the earth's surface?
apply Newton’s laws of motion to solve, algebraically, linear motion problems in horizontal, vertical and inclined planes near the surface of Earth, ignoring air resistance.
An 11.0 kg object is thrown vertically into the air with an applied force of 145 N. What is the initial acceleration of the object?
A 12.0 kg object is pushed with a horizontal force of 6.0 N east across a horizontal table. If the force of friction between the two surfaces is 2.0 N, what is the acceleration of the object?
A 15.0 kg object is thrown vertically into the air. If the initial acceleration of the object is 8.80 m/s2, what is the applied force?
A 20.0 kg object is pulled horizontally along a level floor with an applied force of 27.0 N. If this object is accelerating at a rate of 0.80 m/s2, what is the magnitude of the force of friction?
An object is pulled west along a horizontal frictionless surface with a steady horizontal force of 12.0 N. If the object accelerates from rest to a velocity of 4.0 m/s while moving 5.0 m what is the mass of the object?
A 6.3 kg object is thrown upward with an acceleration of 0.45 m/s2. What is the magnitude of the force applied to the object?
A 14.0 kg object is resting on a horizontal surface. What is the normal force acting on the object?
A 9.6 kg object is pulled along a horizontal surface. If the coefficient of friction between the surfaces is 0.11, what is the force of friction?
A 20.0 N object is placed on a horizontal surface. A force of 3.0 N is required to keep the object moving at a constant  speed, what is the coefficient of friction between the two surfaces?
A 16.2 kg object is at rest on an inclined plane. If the inclined plane makes an angle with the horizontal of 25.0°, what is the normal force acting on the object?
What is the tension in the cable of an 1.20 x 103 kg elevator that is
c. acceleration downward at a rate of 1.05 m/s2
d. accelerating upward at a rate of 1.05 m/s2
e. moving downward at a constant velocity of 1.10 m/s
An object that has a mass of 36.0 kg is pushed along a horizontal surface with a force of 85.0 N. If the force of friction is 72.0 N, what is the magnitude of the acceleration of the object?
A horizontal force of 90.0 N is required to push a 75.0 kg object along a horizontal surface at a constant speed. What is the magnitude of the force of friction?
A 1.0 kg object is given a push along a horizontal surface. If the velocity of the object when it is released is 0.50 mls west, and the object slides 0.25 m before coming to a stop, what is the magnitude of the force of friction?
A 1.0 x 102 N box is slid north along a horizontal surface by a 2.5 x 102 N horizontal force. If the force of friction on the box is 1.4 x 102 N, what is the acceleration of the box?     (11 m/s2)
An 7.0 kg object rests on a horizontal frictionless surface. What is the magnitude of the horizontal force that is required to accelerate it at the rate of 2.3 m/s2? (16 N)
You are travelling in your car at a velocity of 24.0 m/s east when you slam on your brakes. The force of friction on your car tires is 1.80 x 104 N. If the mass of you and your car is 1.50 x 103 kg, how far do you skid before coming to a stop? (24.0 m)
A 1 .2 x 103 kg car is travelling at a velocity of 20.0 m/s east when its brakes are locked. Assuming a force of friction of 2.5 x 104 N, what is the velocity of the car after 0.50 s? (9.6 m/s2)
A 1.0 kg box on a horizontal frictionless surface is accelerated by attaching a 1.5 kg mass as shown in the diagram. What is the acceleration of the box? (Remember: both boxes are accelerated.          (5.9 m/s2)[image: ]


Two masses of 1.5 kg and 2.0 kg are hung on a frictionless pulley as shown in the diagram. What is the acceleration of
[image: ]a) the 1.5 kg mass? (+1.4 m/s2)
b) the 2.0 kg mass? (-1.4 m/s2)


[image: ]A 125 N box is pulled east along a horizontal surface with a force of 60.0 N acting at an angle of 42.0° as shown in the diagram. If the force of friction on the box is 15.0 N, what is the acceleration? (2.32 m/s2)
A 725 N student stands on a bathroom scale while riding in an elevator. The student observes that the scale reads 775 N as the elevator begins to rise. Find the acceleration of the elevator as it begins to rise. (Remember: the scale reading is the applied force) (.677 m/s2)
A hockey puck with a mass of 0.48 kg is shot north along the ice with an initial velocity of 3.0 m/s. If after travelling 8.0 m the puck comes to rest, what is the force of friction on the puck? (.27 N, south)
An 8.0 kg object is pulled vertically upward by a rope. If the tension in the rope is constant at 95 N, what is the velocity of the object after 1.1 s? (Assume the object was initially at rest.) (2.3 m/s)
[image: ]A 445 N box is sliding down a frictionless 25.0° inclined plane. Find the parallel component of the weight that causes the box to slide. (188 N) 
A 325 N box is sliding down a frictionless inclined plane. If the incline makes an angle of 30.0° with the horizontal, what is the acceleration along the incline? (4.91 m/s2)
A 275 N box is sliding down a 35.0° incline. If the force of friction along the incline is 96.0 N, what is the acceleration of the box? (2.20 m/s2)
A 435 N box is sliding down a 40.0° incline. If the acceleration of the box is 0.250 m/s2, what is the force of friction on the box? (269 N)


apply Newton’s third law of motion to explain, qualitatively, the interaction between two objects, recognizing that the two forces, equal in magnitude and opposite in direction, do not act on the same object
While standing on a horizontal frictionless surface, two students, A and B, push against each other. Student A has a mass of 38 kg and during the push is accelerating east at a rate of 0.60 m/s2. If student B is accelerating west during the push at a rate of 0.75 m/s2, what is her mass? (30 kg)

While standing on a horizontal frictionless surface a 50.0 kg student pushes against a wall with an average force of 125 N east for 0.110 s. Calculate the velocity of this student at 0.110 s. (.275 m/s, West)
A 9.8 x 103 kg rocket is travelling east along a horizontal frictionless rail at a velocity of 11 m/s. The rocket is then accelerated uniformly to a velocity of 22 m/s in a time of 0.75 s by the expulsion of hot gases. What is the average force at which the gases are expelled by the rocket? (1.4 x 105 N, East)
While standing on a horizontal frictionless surface, a 45 kg student throws a 3.0 kg object to her right. During the throw the object was accelerated horizontally through a distance of 0.60 m from rest to a velocity of 9.6 m/s. Calculate the velocity of the student when the object is released. (0.64 m/s, left)
explain, qualitatively and quantitatively, static and kinetic forces of friction acting on an object
A curling rock slides with a constant velocity down the ice surface. If the mass of the curling rock is 20.0 kg and the force due to friction is 3.92 X 10-1 N, what is the coefficient of kinetic friction? (1.99 x 10-3)
The magnitude of the minimum force required to start moving a sled on a horizontal surface covered in wet snow (µs = 0.200) is 147 N. What is the mass of the sled? (74.9 kg)
What is the magnitude of the minimum force required for an 80.0-kg cross-country skier to start moving across a horizontal surface covered in dry snow (µs = 0.0600)? (47.1 N)
A lawnmower’s handle is pushed at an angle of 30.0 to the horizontal. If the handle is pushed with a force of 92.0 N and it experiences a force of friction of 32.0 N, what is the magnitude of the net force moving the lawnmower forward? (47.7 N)
A 1.0 kg box on a horizontal surface is accelerated by attaching a 1.5 kg mass as shown in the diagram. If the coefficient of kinetic friction is .35, What is the acceleration of the box? (4.5 m/s2)[image: ]
A box of mass 17.0 kg is on a surface where µs=.35 and µk=.20. 
f. What is the minimum force required to start the box moving? (58 N)
g. If the force is maintained once the box begins moving, what is the acceleration of the box? (1.5 m/s2)
[image: ]A 125 N box is pulled east along a horizontal surface with a force of 60.0 N acting at an angle of 42.0° as shown in the diagram. If the coefficient of friction between the box and surface is .17, what is the acceleration of the box?  (1.83 m/s2)
A 445 N box is sliding down a 5.0° inclined plane. If the box slides at a constant 1.2 m/s down, what is the coefficient of kinetic friction between the box and surface. (0.087)
calculate the resultant force, or its constituents, acting on an object by adding vector components graphically and algebraically
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