Engineering Physics I Fall 2015 - Makeup Midterm 1

Names CoL YT /onS

You have 1 hour and 15 minutes to complete this exam.
You may not use your notes, texthook, or calculators.

Read all questions carefully and show your work as much as possible for partial
credit. Circle your final answers. Be careful with units!

Remember these problem solving tips:
e [nclude units in your answer and check that your units make sense
¢ Compare your answer to your intuition
e Draw a picture of the scenario described in the probiem

There are 4 problems. Good luck!

Where appropriate, you may express your answers in terms of square roots or
trig functions or inverse trig functions (sin, cos, tan).

For some problems you may wish to use the following equations:
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Problem 1 {30 points)
A particle moves in the x direction
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: E : : with no velocity or acceleration in
: : : : the y direction. Attimet=0,x=0.
4l : : : : - The velocity v of the particle
: : : : changes with time as shown in the
figure.
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Problem 2 (20 points)

e At time t=0s a person is at

Y i
e rest, located a height h
/\ above the ground and a
X P distance d from a car that is

moving toward the person
as shown with a velocity
h Vear At time t=0s, the
person throws a ball up in
the air with an initial
velocity of Vear = Vean y- The
gravity  ball's velocity is just right
) so that the ball will hit the
car.

a) When will the ball hit the car?
b) Derive an expression for vpey in terms of i, d, Vear, and g. What does it mean if
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Problem 3 {20 points)

A toy car is driving
Y counter clockwise
on a circular track
ofradius R=1m
asshown. Letg =

10 m/s=.

a) Draw the car’s
velocity vectors
(taking care with
the magnitude of
gravity each vector) at

points A, B, C, and
D. Is this uniform
or non-uniform
circular motion?

b) At point D the car experiences a centripetal acceleration of 100 cm/min?. Convert this
acceleration into m/s? then calculate the car’s velocity (in m/s} at point D.

c) If the track vanishes when the car is at point D, how far does the car travel in the x
direction before it hits the ground?
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Problem 4 (30 points)

, Y A plane is flying from city A
\ A to city B. City A is 300 miles

north and 400 miles east of

SR+

3 L, s city B. Assume the surface

S N S f——————— ofthe Earth is flat and the
' : ) : ! 300 miles plane always travelsina

| I straight line.

. i e

a) If there is no wind {velocity of air with respect to the ground), what is the plane’s
velocity (express as a vector) with respect to the ground?

b} Because of winds, the plane takes off and travels with a velocity (with respect to the
air) of roughly 100 miles per hour west and 200 miles per hour south. To an
observer on the ground, the plane flies from city A to city B in a straight line and the
journey takes 2 hours. What is the magnitude and direction of the wind velocity? For
the magnitude, it is okay if you do not fully complete the calculation - just show me
that you have set it up correctly. (Hint: What is the velocity of the plane with respect
to the ground?}

¢} Draw and label the relevant vectors from part b on the figure above. PO Cgrui e liCLr
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