Physics 4A Name
Fall 2025

Lab: 8:00am 11:20 am 2:40 pm (circle one)
Celebration #1: Kinematics, Vectors, and Newton’s Laws
Short Answer Questions (4 or 5 points each)

1) For the situation described below, draw a motion diagram and a free-body diagram.

A tow rope pulls a skier up a snow-covered hill. The speed of the skier is increasing. There is
both friction and air resistance.

2) The figure below shows three paths for a football kicked from ground level. Ignoring the
effects of air resistance, ranks the paths according to (a) time of flight, (b) initial vertical velocity
component, (c) initial horizontal velocity component, and (d) initial speed, greatest first.

a)

d)

3) Two blocks, with masses m; = 25.0 kg and m> = 10.0 kg, are connected by a string of negligible
mass passing over a massless, frictionless pulley as shown in the figure below. The incline is
frictionless. What angle of the incline 0, will result in both blocks remaining at rest when they are
released from rest?




4) The figure below shows the velocity versus time graph for a particle having an initial position
of xo =25 m att=0s. (a) What is the particle’s position at t = 15 s? (b) What is the particle’s
acceleration at t = 20 s? Assume two significant figures and justify your answers.

8

«

o

)

S B (@
2 4

B

i)

()

-

A
o 5 10 15 20 25
Time, ¢ (s)

5) In the figure below, if the box is stationary and the angle 0 of force F is increased, do the
following quantities increase, decrease, or remain the same:

a) fs

b) fs,max?

=)

6) How far, in centimeters, does a disgruntled physics student travel if they walk at a constant
speed of 2.50 x 10° mm/ps (millimeters per microsecond) for 12 straight hours?




Problems (12 points each)

Problem 1
Two force vectors, 4 and B, are shown in the figure below. Force A has a magnitude of 15.0 N

and force B has a magnitude of 8.50 N. Find the magnitude and direction of a third force vector
C such that 34-5B+2C =0

33°
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Problem 2
A stone is dropped from the roof off of a very tall building. 2.25 s later, a second stone is thrown

straight down at 12.5 m/s. How far apart are the stones when the second stone has reached a
speed of 48.0 m/s?



Problem 3

A 65.0 kg kangaroo, brilliantly disguised as a box, is at rest (after a long day of jumping) at the
bottom of the 35.0° inclined plane as shown in the very-detailed figure below. The coefficients
of static and kinetic friction between the kangaroo and the inclined plane are ps = 0.60 and

pk = 0.40. How much force, parallel to the inclined plane, must be exerted to (a) start the box
moving up the incline and (b) keep the box moving up the incline at a constant speed?

inchned plane
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Problem 4

A baseball is thrown from an outfielder to the second baseman on a level field. The ball is in the
air for a time t = 3.50 s and travels a horizontal distance of 92.0 m before being caught at the

same height it was thrown from. Ignore air resistance.

a) What are the x- and y-components of the ball's initial velocity?

b) What is the maximum height of the ball?

¢) When is the ball traveling at an angle of 6 =—-26.0°?
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Problem 5

Two blocks are connected by a massless, stretchless rope passing over a

massless, frictionless pulley. Block 1 of mass m; = 1.0 kg slides down a

17° frictionless inclined plane. An upward force of magnitude F = 6.0 N

acts on block 2 of mass mo> = 2.0 kg. Find the magnitude of the 17°
acceleration of each block.

—




Problem 6
A disgruntled physics textbook is given an initial speed of 10.5 m/s when it is 3.25 m from the
edge of a horizontal table that is 1.75 m tall. The coefficient of kinetic friction between the table

and the textbook is px = 0.40. Assuming air resistance is negligible, how far from the base of the
table does the block land?

10.5 m/s
—
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