
161 Spring 2018 Exam 1 Version A  Name:_________________________________________ 

No cell phones or electronic devices (except scientific calculators). 
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Giga G 10Y  milli m 10P� 
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centi c 10P�  pico p 10PQ� 
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You are told � = 869.89	m and c = 870.32	m. 

**1a) Compute c + �.  Answer in engineering notation with appropriate prefix 

and correct sig figs. 

**1b) Compute c − �.  Answer in engineering notation with appropriate prefix 

and correct sig figs. 

 

 

 

 

 

 

 

 

 

 

 

**2) You are told an equation exists such that 

$
]� = ~� )

_"� 

where $ is position, ] is velocity, " is time, ) is acceleration, _ is a radius, and ~ is an 

unknown constant.  Determine the units of the unknown constant ~. 

 

 

 

 

 

 

 

 

 

An acceleration is given as ) = 3200 ����
� ¡ . 

*3a) As described in lecture, determine the number of sig figs in ). 

***3b) Convert the acceleration to SI units (meters and seconds).  Write your final 

answer with correct sig figs and scientific notation with appropriate prefix. 
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This problem was inspired by spherical ice ball makers which seem to be 

all the rage these days.  After the exam I can explain more if you actually 

care.  We will consider a simplified model of such a device. 

 

A cylinder of brass has diameter 4.00 inches, height 2.40 inches and 

density 8.73 ¢
£¤¥.  A hemisphere of radius � must be removed from the 

cylinder to allow space for the ice.  After the hemispherical hole is made, 

the desired weight is 5.55 lbs.  Near earth’s surface humans typically 

assume 1	lbs = 0.4536	kg. 

 

*****4) Determine the radius of the hemispherical hole which gives the 

desired weight of 5.55 lbs.  Answer in units of meters with correct sig 

figs and scientific notation.  I will also accept engineering notation with 

appropriate prefix in lieu of scientific notation. 

 

  

4  

I want to cut hemispherical hole.  After the hole 

is cut, the weight is 5.55 lbs.  Figure out the 

radius of the hemispherical hole. 

§ = 4.00" 

ℎ = 2.40" 



Two cars are on a straight line track.  Car 2 is initially at rest at the 

starting line while car 1 is moving towards the starting line with speed ].  

At the instant car 1 reaches the starting line, car 1 begins to slow down at 

rate ).  At the same instant, car 2 begins to speed up with rate 4).  You 

may assume the sizes of the cars are negligible compared to the distances 

involved. 

 

For this problem all answers should be in terms of ] and ).  Any fractions appearing in the final answers must be 

simplified.  If you use decimals instead of fractions in your final answers, I expect a single decimal number in the 

numerator rounded to three sig figs. 

 

 ***5a) At what time, after car 1 crosses the starting line, will car 2 

catch up to car 1? 

*5b) How far from the starting line will the cars meet? 

**5c) At what time, after crossing the starting line, will car 1 have 

its largest lead over car 2? 
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For this 1D motion problem assume motion to the right is considered positive.   

An object is initially moving backwards with speed 4.00 m/s.  After 1.00 seconds has elapsed, the object accelerates 

uniformly for the next 3.00 seconds.  Aft the end of this first acceleration stage, the object is moving the opposite 

direction with twice the initial speed.  At this point, the object then comes to rest at a constant rate in 1.00 s.  Note: 

in real life an object cannot instantly change acceleration.  That said, assume the time to change accelerations is 

negligibly short (too small to be seen on any plot). 

 
***6a) Sketch velocity versus time for the object on the plot shown above. 

*6b) At what time, or during what time interval is the magnitude of 

acceleration the greatest? 

**6c) Determine the total displacement over the 5.00 second interval.  I will 

assume a negative answer implies displaced to the left. 

*6d) Under what circumstances would the total displacement (answer to 

previous part) also equal the final position of the object? 
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The acceleration of a particle traveling in 1D motion is given by 

) = −~]� 

where ~ is a constant and ] is velocity.  You may assume positive 

velocities imply motion to the right.  The initial velocity of the 

particle is ]U (or ]# if you prefer).  Assume this initial velocity is 

positive. 

*7a) Determine the units of the constant ~. 

****7b) Determine an equation for the velocity of the particle as 

a function of time. 
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A ball is kicked from the ground with speed 15.0 ¤
©  at an angle of 36.9°.  The 

ball flies towards a vertical wall with negligible air resistance.  You are told the 

ball hits the wall approximately 1.00	m above the ground.  You observe the ball 

is moving to the right and downwards as it hits the wall.  You may assume the 

size of the ball is negligible compared to the heights and distances involved. 

Pay close attention to the distinction between vectors and scalars. 

Include unit vectors on answers when appropriate.   

Round all final answers to 3 sig figs. 

**8a) Determine the impact speed (speed just before the ball hits the wall). 

**8b) Determine the time of flight (between kick and impact with the wall). 

**8c) Determine the horizontal distance between the initial position of the ball 

and the wall. 

*8d) What is the velocity of the ball at max height? 

*8e) What is the acceleration of the ball at max height? 
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A drone, initially at the origin is repositioned using three 

displacements.  The first displacement, shown in black, moves 

the drone 12.0	m heading 28.5° south of east.  The second 

displacement, shown in grey, moves the drone upwards 9.00	m.  

The final position of the drone, shown in white, is in the plane 

defined by the east-west axis and the vertical axis with the angle 

shown in the figure.  The final distance from the origin is 

5.00	m.  Figure not to scale. 

 

****9a) Determine the magnitude of the 3rd displacement vector.  

Answer should be correct to three sig figs (so keep four or five 

on all intermediate numbers). 

**9b) Determine the angle between the 1st displacement vector and the final 

position vector.  Answer should be correct to three sig figs (so keep four or 

five on all intermediate numbers). 
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Extra credit is worth very few points.  I recommend you attempt these only if you finish the test early.  Clearly label 

any work as EC1 or EC2 so I know which question you are answering.  Expect zero partial credit for extra credit. 

**EC1: This problem is a continuation of problem 6. Assume the object of problem 6 is initially located at the 

origin.  Does the object ever pass through the origin again?   

• If so, answer with the non-zero time (or times) the object is located at the origin. 

• If no, explain how you figured that information out. 

*EC2: This problem is a continuation of problem 7.  Assume the initial speed is 15.00 m/s.  What value of ~ causes 

the particle to lose half its speed in the first second of motion?  Answer in scientific notation with three sig figs and 

appropriate units. 
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