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CLASS INDEX

« Fundamental kinetic variables

« Testing your knowledge about kinetic equations
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FUNDAMENTAL KINETIC EQUATIONS

Kinetics answer the questions about why a body moves

Force is the physical magnitude used to quantify the causes of the changes in F = md = mass * acceleration
the movement of bodies.

Energy is a measurement of the ability of someone or something to do work.

1

Kinetic Energy (Ex): Energy that an object possesses because of its motion. Kinetic Energy: Emv2

Potential energy (E,) is energy which results from position or configuration. Potential Energy = mgh

Work: A force is doing work if, when acting, there is a movement of the point Work = FAdcos®
of application in the direction of the force (same direction or the force has a
component in the direction of the motion).

Power is defined as the rate of doing work or the rate of using energy. Work _ Force * distance x

Power = = Force * velocity

time time
Torque is defined by the measurement of the twisting action caused by a

. . Torque(t) = F =1 % sinf
force that can cause an object to rotate about an axis. que(r)
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KINETIC EQUATIONS EXERCISES

Kinetic Energy

https://www.khanacademy.org/science/ap-physics-1/ap-work-and-enerqgy/kinetic-energy-ap/e/kinetic-
energy-exercises-apl?modal=1

Finding changes in gravitational potential energy

https://www.khanacademy.org/science/ap-physics-1/ap-work-and-energy/conservative-forces-and-
gravitational-potential-energy-ap/e/gravitational-potential-energy-ap-physics-1?modal=1



https://www.khanacademy.org/science/ap-physics-1/ap-work-and-energy/kinetic-energy-ap/e/kinetic-energy-exercises-ap1?modal=1
https://www.khanacademy.org/science/ap-physics-1/ap-work-and-energy/conservative-forces-and-gravitational-potential-energy-ap/e/gravitational-potential-energy-ap-physics-1?modal=1
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KINETIC EQUATIONS EXERCISES

Work done by a force

https://www.khanacademy.org/science/ap-physics-1/ap-work-and-energy/introduction-to-work-
ap/e/work-equation-ap-physics-1?modal=1

Torque

https://www.khanacademy.org/science/ap-physics-1/ap-torque-angular-momentum/torque-and-equilibrium-
ap/e/torque-calculations-ap-physics-1
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https://www.khanacademy.org/science/ap-physics-1/ap-work-and-energy/introduction-to-work-ap/e/work-equation-ap-physics-1?modal=1
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KINETIC EQUATIONS EXERCISES

Kinetic Energy

QUESTION 1 QUESTION 2

m
A 2.0 kg guinea pig runs at a speed of 1.0 —. A elephant kicks a 5.0 kg stone with 150 J of kinetic energy.
8

. . . What is the stone's speed?
What is the guinea pig's kinetic energy?
Round answer to two significant digits.
Round answer to two significant digits.
m
s

J
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KINETIC EQUATIONS SOLUTIONS

Let's use the kinetic energy equation and solve for speed, .

Kinetic Energy

1 2
K = 5 mv
QUESTION 1: SOLUTION B

Let’s use the kinetic energy eguation. o2 — 2K QUESTION 2: SOLUTION

m
.1
K = oMY [2K

m

1 .
5(2.0kg)(10~)’ _ [a009)
= 8 5.0kg

l‘Eg*l']:LE kg - m-
- 1052 ) 2(150 - )
a 5.0kg
=1.0J '
=\/60r§2

The correct answer is 1.0 .J.

. m
The correct answeris 7.7 —.
s
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KINETIC EQUATIONS EXERCISES

Finding changes in gravitational potential energy

A 1.5 kg pendulum swings from point A of height ¥4 = 0.10 m to point B of the same height. The A 1.0kg toy car is released at the top of a friconless track on the left and ralls off of the track from its
heights are relative to the lowest height. right side ramp. The car starts at a height of 0.80 m, goes through a 0.50 m diameter loop, and exits the
ramp at a height of 0.25 m.

B A
Yg —

y — 0 What is the change in the car's gravitational potential energy from - to B?

Round answer to two significant digits.

What is the change in gravitational potential energy from A to B?

QUESTION 3 QUESTION 4
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KINETIC EQUATIONS SOLUTIONS

Finding changes in gravitational potential energy

The change in gravitational potential energy ﬂ.Ug only depends on the relative heights at A The change in gravitational potential energy &Ug only depends on the relative heights at A
and B. and B.
The height above the lowest heightis yy = 0.10mat Aandyg = 0.10m at B. The height above the ground is y4 = 0.80mat Aand yp = 0.25mat 5.

: : . . Wi these heights to find AU of the car.
Since the height doesn't change, Ay is zero and AU, is also zero. € £an use these heights to in g Orthe car

AU, = mgAy
The correct answer is 0 J. ¢

=mg(yg —v4)
QUESTION 3: SOLUTION

— (1.0ke) (9.3 ;ﬂz) (0.25m — 0.80m)

Il

|
&
1=
lan
1]
iE

—5.47 QUESTION 4: SOLUTION

The correct answer is —5.4 J.
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KINETIC EQUATIONS EXERCISES

Work done by a force

QUESTION 5 QUESTION 6

Abox moves 5 m horizontally when force F' = 10 N is applied at an angle § = 30" A box moves 1000 m horizontally as a force F' = 2000 N is applied downward.

F

8

F

What is the work done on the box by F' during the displacement?

What is the work done on the box by F' during the displacement?
Choose 1 answer:

Choose 1 answer:

@ 507

@ 2,000,000

—43J 2000

@ —50J (©) -2,000,000]
© 47 ®) 03

1BV
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KINETIC EQUATIONS SOLUTIONS

Work done by a force

QUESTION 5: SOLUTION

We can use the work equation to determine the work W done by F'. Only the component of
force parallel to the displacement does work.

W = Fdcos# QUESTION 6: SOLUTION

Only force parallel with the displacement does work. The force F' is perpendicular with the

W = Fdcos# ; i
displacement, so it does zero work on the box.
= (10N)(5m) cos(307) The answeris 0 J
~43N-m
=~ 43]

The answeris 43 J.
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KINETIC EQUATIONS EXERCISES

Torque

A 25 N force F'is applied to a bar that can pivot around its end as shown below.

A 25 N force F is applied to a bar that can pivot around its end as shown below.

r
.—---———————----——-——-»—I;-»

The force is parallel to the bar and is » = 0.75 m away from the end.
The force is 7 = 0.75 m away from the end and at an angle § = 60°. What is the torque on the bar?

What is the torque on the bar? Answer using a coordinate system where counterclockwise is positive.

Answer using a coordinate system where counterclockwise is positive.

QUESTION 8
QUESTION 7
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KINETIC EQUATIONS SOLUTIONS

Torque

QUESTION 7: SOLUTION

The applied force rotates the bar clockwise around the end. Thus, the torque is clockwise and

QUESTION 8: SOLUTION

negative.
We can determine the magnitude using: We can determine the magnitude of torque using:
T =rFsind T =rFsinf

Let's substitute our known values to solve for the magnitude of T. . . .
Since F is parallel to the lever arm and @ is zero, the force produces zero torgue.

T=rFsinf
The correct answer is 0 IV - m.

— (0.75m)(25N) sin 60"

=16N-m

Since the direction is negative, the torque is —16 N - m.

The correct answeris —16 N - m.
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