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Midterm 1 - Problem 1
Due: 12:22pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Problem 1

Consider the vector .

Part A

Construct a unit vector that is parallel to .

Enter the , , and  components of the vector separated by commas.

ANSWER:

Part B

Construct a unit vector that is antiparallel to .

Enter the , , and  components of the vector separated by commas.

ANSWER:

= 2.0 − 4.0A ⃗  î k̂

A ⃗ 

x y z

, ,  = , ,  = 0.45, 0, -0.89

Also accepted: , ,  = 0.447, 0, -0.894, , ,  = 0.45, 0, -0.89

ax ay az

A ⃗ 

x y z
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Part C

Construct two unit vectors that are perpendicular to  and that have no -component.

Enter the , , and  components of the vectors separated by commas.

ANSWER:

 All Assignments

, ,  = , ,  = -0.45, 0, 0.89

Also accepted: , ,  = -0.447, 0, 0.894, , ,  = -0.45, 0, 0.89

bx by bz

A ⃗  y

x y z

, , , , ,  = , , , , ,  = -0.89, 0, -0.45, 0.89, 0, 0.45

Also accepted: , , , , ,  = 0.89, 0, 0.45, -0.89, 0, -0.45, , , 

, , ,  = -0.894, 0, -0.447, 0.894, 0, 0.447, , , , , , 

 = 0.894, 0, 0.447, -0.894, 0, -0.447, , , , , ,  = -0.89, 0, -0.45, 0.89, 0,

0.45, , , , , ,  = 0.89, 0, 0.45, -0.89, 0, -0.45

cx cy cz dx dy dz
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Midterm 1 - Problem 2
Due: 12:47pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Problem 2
Description:

Suppose you are inside a rocket on the ground at t = 0 s. The rocket is fired from the ground with a constant upward acceleration of 6.0 . Suppose you shut the
engine off after 10.8 , and step off the rocket. Assume that the rocket is in free fall after its engine is shut off, and ignore the effects of air resistance.

m/s2

s
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Part A

What is the maximum height above ground reached by the rocket?        

Express your answer with the appropriate units.

ANSWER:
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Part B

After the engine is shut off, how much time it takes for the rocket to crash into the ground?

Express your answer with the appropriate units.

ANSWER:

Part C

Suppose you deploy a jet pack strapped on your back 6.8  after leaving the rocket, and then you have a constant downward acceleration with magnitude
2.8 . How far are you above the ground when the rocket crashes into the ground?

 
Express your answer with the appropriate units.

ANSWER:

 =  = 564

Also accepted:  = 564 ,  = 564

h

T
 =

 = 17.3

s
m/s2
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 =  = 389

Also accepted:  = 389 ,  = 386 , 

 = 386 ,  = 389

h
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Midterm 1 - Problem 3
Due: 1:12pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Problem 3

Suppose you are standing at a horizontal distance of 14  from a high wall. The height of the wall is 6.0  above the ground. You want to throw a ball over the wall. The ground is level, and the
width of the wall is small enough to be ignored. You throw the ball from a height of 1.4  above the ground and at an angle of 44.0  above the horizontal.

Part A

What minimum initial speed must the ball have as it leaves your hand to go over the wall?

Express your answer with the appropriate units.

ANSWER:

Part B

For the initial velocity calculated in the previous part, what horizontal distance beyond the wall will the ball land on the ground?

m m

m
∘

 =  = 14.5

Also accepted:  = 14.5 ,  = 14.5

v0
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Express your answer with the appropriate units.

ANSWER:

 All Assignments

=

= 8.51

Also accepted: 

= 8.51 , 

= 8.51

d
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Midterm 1 - Problem 4
Due: 1:37pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Phys101F20Mt1Q4
Description:

The figure  shows a simple pendulum consisting of a ball of mass  grams, suspended by a light string of length  55 
 . At the instant shown, the net acceleration of the ball makes an angle 45 degrees with the string and has a magnitude 1.0 

 .
 

Part A - Calculate the speed of the ball.
 

ANSWER:

Part B - Calculate the tension on the string
 

ANSWER:

m = 500 R =
cm
m/s2

 =  = 0.624v m/s
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 =  = 5.25T N
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Midterm 1 - Problem 5
Due: 2:02pm on Sunday, November 15, 2020

You will receive no credit for items you complete after the assignment is due. Grading Policy

Phys101F20Mt1Q5

In the figure  block A has a mass   5.0  and placed on the inclined surface of a wedge shaped block of mass  (a
numerical value of M is not required for this problem). Another block B with mass   is attached to block A by an ideal
(massless) string-pulley system and suspended between the vertical side of the wedge and a wall. All adjacent surfaces are
in contact during motion. Only the ground is frictionless. The coefficient of kinetic friction at all other surfaces is  0.35.
The wedge angle is  55 degrees. It is observed that blocks A and B move with constant speed (block B moves down),
while the wedge block remains stationary.

 

Part A - Calculate the tension on the string.
 

Draw free body diagram.
 

ANSWER:

Part B - Calculate the net normal force on block B.

Draw free body diagram.
 

ANSWER:

=mA kg M
mB

μ =
θ =

 =  = 50.0T N
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Part C - Calculate the mass of the block B.
 

Draw free body diagram.

ANSWER:

 All Assignments

 = 0NnetonB N

 =  = 7.15mB kg
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