Physics 4A

8/18/08

PHYSICS 4A EXAM 3PRIVATE 

October 25, 2002
Name:____________________ 
Rules for Exam:
1. Only Scientific Calculators are allowed!

2. Show your work on non-multiple choice problems. NO WORK=NO CREDIT. 

3. Include units with each answer. One point deduction per infraction.

4. Round off to 2 decimal places and circle your final answers.

5. Circle your final answers.
Good Luck!
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	Scores


	

	Part 1  (20 pts)
	

	Prob 1 (15 pts)
	

	Prob 2 (15 pts)
	

	Prob 3 (20 pts)
	

	Prob 4 (15 pts)
	

	TOTAL (85 max)
	

	% (out of 85)
	


Multiple choice and short answer questions (4 points each)

1. You push a block up a frictionless hill at constant speed. The work that you do in pushing the block up the hill is equal to 

A. U

B. U

C. 0

D. none of the above

2. The power you must deliver to the block in question 1 

A. increases

B. decreases

C. remains constant

as the distance traveled up the hill increases.

3. Two pucks of mass m1 and m2 are lying on a frictionless table and connected by a spring of force constant k. A horizontal force F1 is exerted only on m1 along the spring away from m2. What is the magnitude of the acceleration of the center of mass of the system? 

A. F1/m1
B. F1/(m1+m2)

C. (F1 +kx)/(m1m2), where x is the amount the spring is stretched.

D. (m1+m2)F1/(m1m2)

4. A force of F is applied to a particle as it moves through a displacement S. If F=(3i-4j+2k)N, and S=(-10i+9j-5k)m, what is the work done by F?
A. -95J

B. -76J

C. –5J

D. +15J

E. +95J

5. [image: image4.png]


The figure shows the behavior of a projectile just after it has broken up into 3 pieces. What was the speed of the projectile the instant before it broke up?

A. v3
B. v3/3

C. v3/4

D. 4v3
E. (v1+v2+v3)/4 
A,C,B,B,C
PROBLEMS

1. A spring that does not conform to Hooke’s Law has a force whose magnitude is given by F=(6x2 +2x)N with its direction opposite to the displacement of the spring. One end of the spring is attached to a support and a 2kg mass is suspended from the other end. The mass is raised so that the spring is un-stretched and released from rest. How fast (in m/s) is the mass traveling after it has fallen 1.00m? (15 points).

V=4.07m/s
2. A toy car of mass m is given an initial velocity v toward the loop of radius r=0.25m. Calculate the minimum value v such that it barely makes it around the loop (15 points).

[image: image5.wmf]burn)

 

the

 

after

 

(mass

 

Rt

m

m

t

m

F

m

m

ln

v

v

-

v

Propulsion

 

Rocket

position

 

m

equilibriu

        

          

from

 

nt

displaceme

 

is

 

x

 

 where

kx

2

1

U

Energy

  

Potential

  

Spring

position

 

vertical

 

is

 

y

 

 where

mgy

U

Energy

  

Potential

  

nal

Gravitatio

Fv

P

 

;

dt

dW

P

Power

dt

p

d

Ma

F

m

v

m

v

Mass

 

of

 

Center

 

the

 

of

 

Velocity

o

f

ext

i

f

exhaust

o

2

s

g

avg

avg

cm

ext

i

i

i

i

i

cm

-

=

-

÷

÷

ø

ö

ç

ç

è

æ

=

=

=

=

=

Þ

=

=

=

å

å

å

r

r

r

r


V=3.5m/s
3. A 2.0 kg block is given an initial velocity of 5.0m/s at point A. The block goes up the hill a distance d and then heads back down. If the coefficient of static and kinetic friction between the block and the hill are 0.4 and 0.3, respectively, how fast is the block traveling when it returns to point A (20 points)?
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V=3.97m/s
4. A ball of mass 0.250 kg has a velocity of 4.00j m/s; a ball of mass 0.500kg has a velocity of  -0.50j m/s. They meet in a head-on elastic collision. Find their velocities after the collision and the velocity of the center of mass after the collision (15 points).

V1=-2.00m/sj

V2=2.50m/sj
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vi=5.0m/s
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Toy car





� EMBED Equation.3  ���





r

















PAGE  
1

_1079204159.unknown

_1096705812

_1079204063.unknown

