Scheller



Physics 175




Fall 2016





   Exam #1




   9 a.m.

Read these instructions carefully. Explain all work completely. Partial credit will be given if warranted.  Put all final answers in a box. Answers without units are incomplete.

1.
The speed of light used for nuclear physics experiments is 29.979 cm/ns, where 1 nanosecond is 10-9 s.  If there are 2.54 cm in an inch, how fast does light travel in feet/sec?
9.84x108 m/s
2.  
The eye of Hurricane Katrina passed over New Orleans.  For three hours the storm moved at 41 km/hr in a direction 60o north of west.  Then it shifted due south and traveled 25 km/hr for another hour and a half.  Relative to New Orleans, what was the displacement of the storm?
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3.    The following plot shows the position of a car as a function of time.
a)  What is the velocity at t= 4 s?

+2 m/s
b)  What was the average acceleration during the interval from t=0.5 s? to t=1.5s?
-8 m/s2
c)  Where is the car and what is it doing at t= 3 s?
x= -2 m, v=0
4.  A brick is thrown upward from the top of a building at an angle of 25o to the horizontal with an initial speed of 15 m/s.  If the brick lands on the ground at a horizontal distance of 41 meters from the bottom of the building, how tall is the building?
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25.3 m

5.  With no time left on the clock the Irish kicker must kick a field goal from 36 m over a crossbar that is 3.05 m high.  At impact the ball leaves the ground at 20 m/s with an angle of 53o to the field surface.
a)  By how much does the ball go above or below the crossbar? Which does it do?

b)  Is the ball rising or falling when it passes the crossbar? (show work)
goes over by 0.98 m
going down at -13.3 m/s
6.  A relatively quick physics student runs the first 10 minutes of his 5000 m race at a pace of 4.5 m/s.  A relatively slow physics professor starts the race at a 3.8 m/s pace.  From the 10 minute mark and on, how fast must the prof run the rest of the race to finish in a tie with the student at the end of the 5K.

5.32 m/s
7.  My son Nick must hurdle his 0.65 m tall sister Abby to get to the phone to answer his girlfriend’s call.  Jumping only vertically, with what speed must he jump to achieve this height?
3.57 m/s
8.  A fraternity pledge throws a set of keys vertically upward to his potential fraternity brother, who is in a window 4 meters above.  The brother’s outstretched hand catches the keys 1.5 seconds later.  

a)  With what initial velocity were the keys thrown?

b)  What was the velocity of the keys just before they were caught?
10 m/s
-4.68 m/s
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