KEY

PHYS 1211 Spring 2021 Test 1
February 9, 2021, 9:35 am - 10:50 am
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Note: This test consists of one set of conceptual questions, five problems, and
a bonus problem. For the problems, you must show all of your work, calculations,
and reasoning clearly to receive credit. Be sure to include units in your solutions
where appropriate. An equation sheet is provided on the last page.

Problem 1. Conceptual questions. State whether the following statements are True or
False. (10 points total, no caleulations required)

(a) For uniform circular motion, the radial and centripetal acceleration vectors are per-

pendicular. ~{
FO/SQ FW‘/A/ F}\/

Al

(b) 1000 m/s is the same as 1 km/s.
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(c) For vector A and scalar b, the operation b+ A is valid.
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Problem 2. Ball bearings are made by letting spherical drops of molten metal fall inside
a tall tower (called a shot tower) and solidify as they fall. (a) If a bearing needs 4.0 s to
solidify enough before impact, how high must the tower be? (b) What is the bearing’s impact

relocity? (15 i s total)
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Problem 3. An old-fashioned {(now hip) single-song vinyl record rotates on a turntable at
45 rpm (revolutions per minute). What are (a) the angular velocity in rad/s and (b) the
period of the motion? (15 points total)

Un: %H’l (& wu[qv /na{/o/z PfOQ/(’m S
f) W< 45 e x 21 ol X - i NS P roJ[S

nm | vey 80S

e
@ i il o i 4.7/ rolls

[T: /,3$57

[



Problem 4. You are given three vectors A = 3.0 m, 20° south of east; B = 2.0 m, north;
and C = 5.0 m, 70° south of west. {a) Draw all the vectors in an 2D coordinate system with
their tails at the origin. ( b:] Write the three vectors in their component form. (c¢) Find the
magnitude and direction of the resultant vector D = A + B + C. (15 points total)
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Problem 5. A particle moving in the xy-plane has velocity @ = (2t: *‘3 %)) m/s, where

¢ is in seconds. What is the particle’s acceleration vector at { = 3 s in component form? (15
points total)
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Problem 6. On the Apollo 14 mission to the moon, astronaut Alan Shepard hit a golf ball
with a golf club. The free-fall acceleration on the moon is 1/6 of its value on the earth.
Suppose he hit the ball with a speed of 25 m/s at an angle of 30 above the horizontal. (a)
What is the time to get to the highest point of the trajectory? (b) What is the maximum
height of the trajectory? (c) How far did the ball travel in the z-direction, i.e. the range?
(d) Given the same initial velocity, what would be the range on the earth? {30 points total)
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Bonus Problem. A rocket is launched straight up with constant acceleration. Four seconds
after liftoff, a bolt falls off tho sirlo of the rocket. The bolt hits the ground 6.0 s later. What

was the rocket’s acceleration? (5 points total)
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