
Exam I on FEB. 10.2020 - Physics 105- R. Schad

PRINT YOUR NAME

Last

CWID

Scantron:

First

use a PENCIL [NOT pen]
• bubble in:

LAST name, FIRST name
CWID

Incorrectly bubbled names or CWID will lead to a deduction of 5% points.

Show your work! Otherwise the exam will be counted as zero.

Cellphones and other unapproved electronic devices must be turned completely ofT
and placed with all other belongings on the floor. All watches must be put away.
Do not put your phone or watch in your lap or on your chair or desk. Physically holding

or concealing or otherwise using your cell phone, smart watch, or any other unapproved
electronic device during the exam will be treated as academic misconduct.

If for any reason you must have access to your phone during an exam,
an instructor or proctor must be present while you handle it. Failure to have an

instructor or proctor present will be treated as academic misconduct.

If, during the exam, a student is suspected of academically suspicious behavior and refuses to cooperate
with instructions given by the teacher, that exam will be given a grade of I = Incomplete.



This is to identify the exam version you have — IMPORTAN'I•
Mark the E
This is to identify the exam version you have — IMPORTANT
Mark the C

The velocity of an object as a function of time is shown in the graph below.

Which graph best represents the net force versus time relationship for this object?

(A) (B) (D)

Which of these free-body diagrams would show the case of the
mass with the largest horizontal acceleration?
[assuming all forces (arrows) are equal magnitude]

a) b)

c) d)

77
e) none of these



5. What is the final velocity of a car which started from zero, underwent ecceeration
a(t) = 5 m/d + (I m/d) t,
after 4 seconds of acceleration?

a) None of these cat)

b) 24 m/s
c) 20 m/s

d) 36 m/s
e) 28 9

57 t

6.

Two blocks are connected by a string, and a second string attached to the
block is pulled to the right v,ith a force of SO N. There is mfriction.

ml = 4 kg; m2 = 6 kg
What is the tension in the string joining the two blocks?

a) SON
k) 25N

(sy 20N
d) 30N
e) None of these



7.

67

8.

7 c
9.

10.

Ck sits at rest and stay t on a slide with

frictiona urfaces. Which of the following sketches

most closely resembles the correct freebody diagram

for all forces acting on the block? Each red arrow

represents a force. Observe their number and

direction, but ignore their lengths.

c D

You throw 2 balls, ball A vertically upwards, ball B with a 45 deg angle. They have the

same initial speed (magnitude of velocity).

Which one would have the larger speed at the highest point?

[ignore air drag]

3. They will have the same speed.

A space station [mass = 1,000 kg] initially moving with 10 m/s in the +x direction

Fires its rockets with a thrust of 1,000 N pushing in the -y direction for 10 seconds.

final speed (magnitude of the velocity) is

a) Smaller than the initial speed
b) The same as the initial speed.
c) None of these
d) Larger than the initial speed

A mass started with an initial velocity of-2 m/s from
= 0, undergoing accelerations as shown.

It would return to the starting point Xi at: 2.0

1.0

c) 3.14 s 0
10.0

e) None of these



You atv• hitting a tennis ball with a racket.

Which statement is correct (talking about magnitude of force)?

a) fotve the racket exerts on the ball is much larger than the force the
ball exerts on racket.

b) fotve the ball exerts on the racket is much larger than the force the

racket exerts on the ball.

c) Because you hit the ball only the racket exerts a force on the ball.
ball does not exert a fotve on the racket.

d) •the fotve racket exerts on the ball equals the force the ball exerts on the

racket.

e) None of these

A mass of m = 10 kg slides across a horizontal table with initial speed of 4 m/s.

After sliding a distance of 5 m it comes to a rest.

Ihe coetÄieient of friction of the mass on the table g must be:

b) 016
1.2
20

e) None of these



13. [the ground is level and air drag is to be neglected)
Two balls are thrown off a building
One just dropped; the other with a horizontal initial velocity of 20 m/s.
The ball just dropped will hit the ground after 6 seconds
The ball thrown with 20 m/s will hit the ground how far away from the base of the
building?

1. 106 m
2. 126 m
3. 20 m
4. 120 m
5. 26 m

14. On a different planet with unknown gravity a rock is dropping with a constant

acceleration over a distance of 100 m in 10 seconds.

The acceleration is:

2a) I m/s
b) 2 m/s2

c) 0.5 m/s2 (DDm

d) 10 m/s2

e) None of these

15. A ball is thrown vertically upward from the ground with an initial speed of 14.0 m/s.

How long does it take the ball to reach its maximum altitude?

[ignore air resistance]

a) I .43 s vrop D

b) 0.71 s
c) None of these

d) 17s
e) 14 s



16. An ob•ect starts from rest and is under oin osition chan e as shown:

1.5

1

0.5

1 2 3 4 5

-0.5

-1

-1.5

[graph shows position (in m) as a function of time (in s)]

At which of these times would it have a positive acceleration?

1. never

2. At 0.5 seconds

3. At 2 seconds

4. At 3 seconds

5. At 1 second

17. A mass is moving in a plane, with its x and y coordinates given by
x = 312 - 4 and y = 4t2 + I where x and y are in meters and t is in seconds.
Find the magnitude of the net acceleration acting on this mass at t = 3 s.

A) None of these

B) 10.0 m/s2

C) 5.0 m/s2

D) 5.0 m/s2

E) 7.9



velocity

acceleration

gravitational acceleration

Kinematics

(I-dimensional)

Projectile Motion

(2-dimensional)

Newton's Law

Friction

Radial Force for circular motion

quadratic equation x + PX + q = 0

v = dx/dt

a = dv/dt

a = g = 9.8 m/s2 downwards
Vr=V1+

Xf=x, + +

Vxf Vxi

xi •

vyf = vyi

F12=-F21
[action / reaction in opposite directions]

Ffriction FN

Fradtal = mv /r

= -p/2 ± (p /4 -




