Grade distribution on exam 2 Fall 2005

The average grade on exam 2 was 56.7, and they ranged from 0 to 99 – this despite the fact that 40 pts were allocated to the take-home portion of the exam, on which collaboration was allowed.   This was only 3.5 pts higher than on the first exam.  The average grade on the take-home part alone was 31.5 out of 40, and that on the in-class part was 25.2 out of 60.  Below I show the percentile distribution on this exam.  For example, if you got an 80 you would be in the 86th percentile.
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Answers are shown below.
1. Someone is pulling a 2 kg block to the right across a horizontal surface at constant velocity with a force of 10 N.  The coefficient of kinetic friction is approximately:

(a) 0.1
(b) 0.2

(c) 0.3

(d) 0.4

(e) none of them (0.5) 
2. Four balls of equal mass and speed collide with a wall at normal incidence (right angles to the wall).  

Ball A sticks to the wall on impact, and the collision lasts .01 sec; ball B also sticks to the wall on impact, and the collision lasts .02 sec; ball C rebounds off the wall, and the collision lasts .01 sec; ball D rebounds off the wall, and the collision lasts .02 sec.  Which ball exerted the greatest average force on the wall?

(a) A

(b) B

(c) C

(d) D

(e) same force in all cases

3. When driving your car the force of friction between the tires and the roadway does positive work when you:

(a) make a turn at constant speed
(b) speed up
(c) slow down
 (d) go at constant speed
(e) none of them

Also counted (d) correct if air resistance is taken into account
4. After a net force does +5.0 Joules of work on an object, its kinetic energy is found to triple.  The original kinetic energy must have been:

(a) 2.5 J
(b) 3.0 J
(c) 4.5 J
(d) 6.0 J
(e) none of them

5. Two blocks having unequal masses are in contact on a flat surface.  A horizontal force F is applied to the larger block causing both blocks to accelerate together to the right.  Now instead, suppose the same force is applied from the other side to the smaller block, causing both blocks to accelerate to the left.  In which case would the contact force between the blocks be greater?

(a) first case

(b) second case
(c) same force in both cases
(d) impossible to say

6. Suppose that you are standing on a scale in an elevator which is accelerating upwards with a = + 2.45 m/s2   When the downward velocity is  - 4.9 m/s the scale would read what percentage of your normal weight?

(a) 50 %
(b) 75%
(c) 125%
(d) 150%
(e) none of them

7.  On a certain planet you find that you weigh twice your weight on Earth.  If the radius of the planet is twice that of Earth, its mass would have to be _____ times that of Earth.

(a) 0.5
(b) 2

(c) 4

(d) 8

(e) none of them

8. A certain spring has a force constant of 10,000 N/m.  If it is already stretched by 2.0 cm, how much work is needed to stretch it an additional 2.0 cm?

(a) 2.0 J
(b) 4.0 J
(c) 6.0 J
(d) 8.0 J
(e) none of them

9. When you pay an electric bill, you pay for the amount of ______ that you use.

(a) voltage

(b) current
(c) power
(d) energy

(e) none of them

10. What is the acceleration of a block down a frictionless incline that makes a 37 degree angle with the horizontal?

(a) 2.1 m/s2

(b) 5.9 m/s2

(c) 7.1 m/s2

(d) 9.8 m/s2

(e) none of them

11. The amount of power needed for an adult to run up a flight of stairs 5 m high in 4 seconds is equivalent to that needed to light about how many 100 watt light bulbs?

(a) 2

(b) 7

(c) 20

(d) 50

(e) none of them
12. Momentum will be conserved during a collision as long as:

(a) it is elastic

(b) external forces can be neglected

(c) both (a) and (b)
(d) always
13. A large mass and a small mass have the same momentum.  Which one has the larger kinetic energy?

(a) small mass
(b) large mass

(c) no difference in KE
(d) more info is needed to say
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Read carefully: The multiple choice part of the exam counts 40% of your grade.  It is to be done at home and can be downloaded from the course web site.  You may consult any sources except other professors or the tutor.  You must turn in both a completed scantron and scratch sheets showing your work for each question at the start of the next class.  Only the scantron will be graded, however, and no part credit will be given for the multiple choice questions.   For the non-multiple choice problems part credit is based mainly on the correctness of the method you use, and much less on the answers.  You are expected to observe the GMU Honor Code.  Please do not leave the room until the end of the period.
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Every question can be done independently!  Do any 5 of the six questions.  If you do all six, only the first five count.

(12 pts) 1. A ball of mass 0.5 kg at the end of a string of length 0.6 meters is released from rest when the string makes an angle with the vertical as shown.  Find the speed of the ball when the string reaches the vertical position, and the mass is then 0.2 meters lower than its starting position.
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V = 0  here  
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(12 pts) 2. Suppose that in the previous problem you found an answer of 2.0 m/s for the speed of the ball when the string reached the vertical position.  What would the tension in the string be in that position?  (Hint: Draw free-body diagram.)
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or 
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(12 points)  3. A truck travelling at speed v collides on an icy road with a stationary car and they lock bumpers.  Assuming that the mass of the truck is 3 times that of the car, show that 25% of the initial kinetic energy is lost during the collision.  Hint: Is momentum conserved during the collision?


Call the car’s mass m and the truck’s mass 3m



 Conserve p:
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Initial KE:
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Final KE:
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Giving for their ratio: 
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Meaning that final KE is 25% less than original
(12 pts) 4. The figure shows an amusement park ride that spins so rapidly that you are stuck to the wall when the floor drops out from under your feet.  Suppose we call the radius of the cylinder r, and the longest time for it to complete one rotation T.  Starting with Newton’s 2nd Law, derive the following formula for T:
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Be sure that you show a labelled free-body diagram.
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 which gives:    f – mg = 0      or   f = mg  (eq. 1)
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, giving: N = mv2/r.   




Now use v =(2
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Finally dividing eqs. 1 & 2:
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, which if solved for T gives the stated result
(12 pts)  5. Two blocks of masses 2m  and m  are in contact and free to move on a horizontal frictionless surface.  If a 10N force is applied to mass 2m, what is the contact force N on mass m due to mass 2m ?  (No credit if answer is not properly justified.)























[image: image41.wmf]a

m

F

r

r

=

S

  so

[image: image42.wmf]x

x

ma

F

=

S

 





For 2 blocks together, this gives: 
10 = (3m)a,    or a = 3. 33/m)































Now consider only the right block, and call the contact force on it N, giving















N  =  ma  =  m(3. 33/m)  =  3. 33 Newtons
( answer













(12 pts)  6. On top of a certain mountain it is found that your weight is 0.2% less than its value at sea level.  Use this information to determine the height of the mountain.  Note that the radius of the Earth is 6400 km.  Hint: What must be the ratio of your weight at the top of the mountain to that at sea level?
Weight on mountain top:   
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Weight at sea level:   
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Take ratio of the second to the first eqn: 
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Taking the root of both sides gives:
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( answer
5 pts Extra credit Jeopardy question:  Give a grammatically correct question for this answer in the space below
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How much would you need to compress a spring whose force constant is 10,000N/m, so that when a 2 kg mass is compressed against it and released,  it would attain a speed of 5 m/s upon leaving the spring?
Do not forget to turn in multiple choice part of exam at start of next class.
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