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Exam 2 (October 25, 2012) 
Please read the problems carefully and answer them in the space provided.  Write on 

the back of the page, if necessary.  Show all your work.  Partial credit will be given 

unless specified otherwise. 

 
Problem 1 (8 pts, give some indication of your thinking, i.e., show your work): 

 

An astronaut who weighs 500 N on the surface of the earth is lifted to a height equal to the radius 

of the earth (above the surface of the earth, so her distance from the center is twice the radius of 

the earth).  Her weight at the new height is  

 

a) Zero, she is weightless 

b) unchanged, i.e. 500 N 

c) (1/2)500 N = 250 N 

d) (1/4) 500 N = 125 N 

e) (2)500 N = 1000 N 

f) (4)500 N = 2000 N 

 

 

Problem 2 (15 pts, 5 pts per part, show work and/or give indication of your thinking): 

 

(a) An airplane travels due east at 25 m/s.  The plane encounters wind that exerts a force of 200N 

on the airplane in a direction of 30 degrees west of due south as shown in sketch (I) (which 

depicts the situation 

as seen from above).  

During the time that 

the airplane moves 

3000 meters due east, 

how much work does 

the airplane do against 

the force of the wind?   

 

 

 

 

 

 

(b) If the 200 N force of the wind is exerted in the direction of 30 degrees east of south as shown 

in sketch (II), how much work does the airplane do against the force of the wind as the plane 

moves 3000 meters east?   

 

 

 

 

 

(c) Finally, if the 200 N force exerted by the wind on the plane is in the southerly direction (as 

shown in sketch III), how much work does the airplane do against the force of the wind as the 

plane moves 3000 meters east?   
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Problem 3 (12 pts, show work): 

 

A 4 kg block slides down a frictionless inclined plane from a height of 2 meters.  The plane 

makes an angle of 30 degrees with the horizontal.  Once at the bottom of the inclined plane, the 

block slides 3 meters along floor before sliding up to a height of 1.2 meters on another  

frictionless inclined plane which makes an angle of 20 degrees with the horizontal axis.  What is 

the coefficient of kinetic friction that characterizes the frictional force between the block and the 

floor? 

 

 

 

  

 
1) /8 
2) /15 
3) /12 
4) /15 
5) /25 
6) /25 
____________ 
 
tot  /100 
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Problem 4 (15 pts total, show your work): 

 

Consider the planet Krypton of mass, m, which is near three 

other planets as shown in the sketch.   

 

(a) (10 pts) Determine the magnitude and direction of the net 

gravitational force on Krypton. Specify the direction and give 

the magnitude of this force in terms of the gravitational 

constant and the variables m and d.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) (5 pts) Ignoring any contribution from planet Krypton itself, what is the gravitational field at 

the location of planet Krypton? 
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Problem 5 (25 pts total, show your work): 

 

Jethro Snodworth has a 

problem.  He likes to 

play with springs.  I 

mean he REALLY likes 

to play with springs.  It 

wouldn’t really stretch 

the imagination to think 

of him as a springaholic, 

constantly bouncing in 

and out of spring rehab.  

Anyway, one day you 

run into Jethro playing 

with a spring and you are 

inspired to do some 

calculations while watching him. Go you! 

 

Jethro has a spring has a natural length of 0.2 m.  When a block of mass 2 kg is gently hung from 

this spring (so that it hangs without moving) by Jethro, it stretches the spring by a length of 0.1 

meter.  Afterwards, Jethro attaches a block of 3 kg to the spring and rotates the block in a 

horizontal circle on a frictionless surface (as shown in the sketch, viewed from above).  Once the 

block and spring combination are stably rotating, you measure the speed of the block to be 1 m/s.  

Determine the radius of the circle, R, along which the block is moving as shown in the sketch.  

(Note, the plane of this circle is horizontal and you are viewing it from above.  You do not want to 

be considering gravity for the circular part of this problem!) 
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Problem 6  (25 pts total, show your work): 

 

(a) (6 pts) Consider a mass m=0.1kg that sits on a flat 

surface on the back of a truck.  The coefficient of static 

friction characterizing the friction between the block 

and the surface of the truck bed is 3.  If the truck 

accelerates at 4 m/s
2
 and the mass does not slide on the 

bed of the truck, is the direction of the force of friction 

along the direction of the acceleration of the truck or in 

the opposite direction?  Indicate the direction of the frictional force on the mass in the 

sketch. No need to show work for this part. 

 

 

(b) (6 pts) What is the force of friction between the truck bed and the block when the truck 

accelerates at 4 m/s
2
 and the block does not slip? 

 

 

 

 

 

(c) (13 pts) Consider the physical situation portrayed in the 

sketch.  A block of mass M=1 kg is in contact with the 

vertical surface of the front of a truck.  A string attaches  

the block to a ball of mass m=0.5 kg in the configuration 

shown in the sketch.  If the truck accelerates at 4 m/s
2
, 

determine the tension in the string and the value of the 

coefficient of static friction between the mass M and the 

surface of the front of the truck. 
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