Physics 2A Exam 2

09/20/06

PHYSICS 2A PRIVATE 

EXAM 2

March 14, 2001
Name:___________________SSN:______________
Rules for Exam:
1. Show your work on numerical problems. Do not expect any credit for a problem if I cannot logically follow what you have put on your paper.

2. Make sure you include units with each answer. One point will be deducted for each infraction.

3. Points will be deducted for students that refuse to turn in their exams, when asked to do so (at the end of class).

4. In general you will not be penalized for incorrect sig. figs. However, one point will be deducted for each answer that has a ridiculous amount of significant figures. For example, a final answer quoted as 2.239389479 m/s is ridiculous.

5. Circle your final answers.
There are 6 pages to this exam.  Put your name on all pages of the exam.  Good Luck!
________________________________________________________ 
Conversion Factors:







1 mile= 5280 feet (exact)

1 day= 24 hours (exact)




1 km =0.6214 miles


1 year=365.25 days

1 inch= 2.54 cm
 (exact)


1 hour=60 minutes (exact)


1 gallon =3.785 liters=231 in3

1 km=1000 m (exact)

1 cm= 10 mm (exact)











1 minute= 60 seconds (exact)

Acceleration due to gravity =9.80m/s2= 32.2 ft/s2 downward

	
	          SCORE

	PART 1         (5 points)
	

	PROBLEM 1 (24 points)
	

	PROBLEM 2 (14 points)
	

	PROBLEM 3 (20 points)
	

	     TOTAL     (63 max)
	

	PERCENTAGE (out of 60)
	


Fill in the blank short answer and multiple choice. (1 point each unless noted )

1. Two blocks are released from the top of a building. One falls straight down while the other slides down a smooth ramp. If all friction is ignored, which one is moving faster when it reaches the bottom?

a. The block that went straight down. 

b. The block that went down the ramp. 

c. They both will have the same speed. 

d. Insufficient information to work the problem.

2. A car traveling at a speed v slams the breaks and stops after moving through a distance d. Let's call d the stopping distance of the car. If the initial speed of the car v is doubled, the stopping distance is

A. remains the same,

B. halved

C. tripled,

D. quadrupled (increases four times),

assuming the road conditions are the same.

3. State the Work-Energy Theorem mathematically or in words. (2 points) 

______________________________________________________________ (2 points)
4. Your team of furniture movers wishes to load a truck using a ramp from the ground to the back entrance of the truck. One of the workers claims that less work would be required to load the truck if the length of the ramp were increased since it reduces the angle it makes with the horizontal. You should respond by saying that the ramp helps because

A. the required work is the same but the required force decreases. 

B. the required work increases but the required force stays the same.

C. the required work decreases but the required force increases.

D. the required work is the same but the required force increases.

E. the required work decreases and the required force decreases .
1. C

2. D

3. Work done by net force equals change in kinetic energy

4. A

Name:_______________________
Problems

1. [image: image1.png]


Two masses are connected together by a string as shown. The masses are on a frictionless table and are pulled by a 20.0N force as shown in the diagram. 

a. Draw a free body-diagram for each mass. Indicate all forces acting on each object even if some of them don’t contribute to the motion of the masses in any way. Use arrowheads to indicate the direction of the forces. Also indicate the direction of each components of the forces acting on each body. (9 points) 

b. Calculate the normal force acting on the larger mass (7 points).

90.9N
c. Calculate the acceleration of the two masses. (4 points)

1.0m/s/s
d. Calculate the tension in the string between the two masses. (4 points) 

7.0N
Name:_______________________
2. [image: image2.bmp]A block rests on a 25o incline plane as shown.

a. Draw a free body diagram indicating the forces acting on the block. Indicate the components of each force, if any. (5 points)

b. Sum the forces in the x and y directions. Use these equations to determine the coefficient of static friction between the incline plane and block. (9 points)

0.47
3. [image: image3.png]


A spring (k=450N/m) is mounted on a horizontal surface ((k=0.2). The spring is compresses 0.25m and a mass is placed next to it. The spring is then released. The figure below shows the instant when the block loses contact with the spring. The block the slides along the horizontal surface and up the frictionless incline plane.


a. Calculate the speed of the block just when it reaches the incline plane. (10 points)

3.3m/s
b. What is its speed after it travels an additional 1.0m along the frictionless incline plane? (10 points)

2.0m/s
Note the following problems were added on 9/06 to provide an example of an equilibrium problem.
1. A 120kg object is suspended by the two cables as shown in the figure below.





a. Draw a free-body diagram indicating all the forces acting on the knot connecting the three cables.  Also, Indicate all the forces acting directly on the mass. Make sure you also show the components of all forces. (12 points)

Ans see instructor

b. Write down the equations for the sum of the forces in the x and y-directions and solve for the tension in all three strings. Be sure to include all terms. You MUST show your work.  (18 points)

Ans 710N and 940N

Note this problem was added on 9/06 to provide an example of an equilibrium problem

2. A wagon without brakes is on a frictionless hill (see below). A rope tied to a post keeps the wagon from falling down the hill. 


a. Use the diagram above to draw a free body diagram indicating all the forces acting on the wagon. (6 points)

Ans see instructor
b. Sum the appropriate forces and calculate the normal force on the wagon. You will not get any credit if you don’t show how you got your final equation. (7 points)

Ans 2.0x102N 
c. Sum the appropriate forces and calculate the tension in the rope. You will not get any credit if you don’t show how you got your final equation. (7 points)

Ans 150N
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