EMA 202, Spring 2015 Name:
Midterm #1, closed book/notes, 90 min.

Question 1 (10 points)

1A (5 points) A child walks across a merry-go-round with constant speed u relative to the platform.
The merry-go-round is rotating about its center at a constant angular velocity, o, in the direction
shown. When the child is at the center of the platform, write an expression for the acceleration
vector and draw the acceleration vector (with coordinate system) on the figure below.
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1B (5 points)

A 500kg elevator starts from rest and travels upward with a
constant acceleration of 2m/s?. Determlne the power output of
motor M at t = 2 seconds. P F’
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Question 2 (30 points)

At the bottom of a loop in the vertical plane, an

airplane has a horizontal velocity of 315mph . %

and is accelerating at a rate of 10 f/s*>. The 0= \mle: SAFOH %

radius of curvature of the loop is 1 mile. The | ~ Ctrs
- - s Uy

plane is being tracked by radar at O. What are Rei5 wphes HiBek

the values for 7, #, 8, and @ at this instant? s
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(Additional workspace for Question 2)
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Question 3 (30 points)

Each of the two blocks has a mass m. The hf
coefficient of kinetic friction on all surfaces g I
of contact is p. If a horizontal force P ce B SRy — et
moves the bottom block, determine the
acceleration of the bottom block in cases L — ’
(a) and (b).
Additionally, solve for the force P, in ia’
which case (a) and (b) have the same VY
acceleration.
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(Additional workspace for Question 3)
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Question 4 (30 points)

. g A 3-1b collar C may slide without friction along the
5 vertical rod. It is attached to 3 springs, each with spring
constant k =2 1b/in and an undeformed length of 6 inches.
- = - Given that the collar is released from rest, determine the
|| speed of the collar after it has traveled 6 inches down.
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