Practice for Midterm 1

Name____________________Student No.______________________ 

Honor Plede: I have neither given nor received aid on this examination. 

DATE__________SIGNATURE_______________ 
The midterm will consists of about ten (I put 13 here for practice) problems. The number of points awarded for the right answer is indicated in parenthesis next to the problem.  Partial credit will be given for partially correct answers. Show all work.

Good luck!!

You may find the following data useful:


Acceleration due to gravity: 
g = 9.80m/s2

Volume of a cylinder:

V = (r2(h


1. The standard kilogram is a platinum-iridium cylinder 3.9 cm in height and 3.9 cm in diameter

(a) What is the density of the material?
(b) How much would a steel cylinder with the same dimensions weigh? (density of steel:  = 7.56 g/cm3)
(6 points)

2.

A bullet is fired through a board, 0.14 m thick.  If it enters with a speed of 450 m/s and emerges with a speed of 220 m/s.  What is the bullet's (constant) acceleration as it passes through the board?  



(7 points)

3.

An automobile manufacturer claims that its product will, starting from rest, travel 
400 m in 9.0 s.  

(a) What is the magnitude of the constant acceleration required to do this?
(b) What speed has the automobile obtained after the 9.0 secs.  


(4 points)

4.
A particle starts from rest at x = 0 m and v = 0 m/s and moves for 10 s with a constant acceleration of +2.0 cm/s2.  For the next 20 s, the acceleration of the particle is –1.0 cm/s2.  

(a) Draw a graph of acceleration vs. time

(b) Draw a graph of velocity vs. time (What is the velocity after 10 s? After 30s?)

(c) Sketch a graph of position vs. time (What is the displacement after 10 s? After 30s?)



(8 points)

5.
A rocket, initially at rest, is fired vertically with a net upward acceleration of  10 m/s2 (19.8 m/s2 – gravity).   At an altitude of 500 m, the engine of the rocket cuts off.  What is the maximum altitude it achieves?



(10 points)

6.

If A = 15i – 16j and B = –8i + 10j, what is the magnitude and direction of the vector C = 2A + B?



(6 points)

7.

Starting from one oasis, a camel walks 25 km in a direction 30( south of west and then walks 30 km toward the north to a second oasis.  What distance separates the two oases?

(6 points)

8.

A particle starts from the origin at t = 0 with a velocity of (16i – 12j) m/s and moves in the xy plane with a constant acceleration of a = (3.0i – 6.0j) m/s2.  What is the speed of the particle at t = 2.0 s?



(6 points)

9.

A rifle is aimed horizontally at the center of a large target 60 m away.  The initial speed of the bullet is 240 m/s.  What is the distance from the center of the target to the point where the bullet strikes the target?



(5 points)

10. Wiley Coyote has missed the elusive roadrunner once again.  This time, he leaves the edge of the cliff at 50 m/s horizontal velocity.  If the canyon is 100 m deep,  how far from the edge of the cliff does the coyote land? 

(5 points)

11.

Two forces, F and 2F, are acting on a block as shown in the diagram. The block is sitting on a frictionless, horizontal surface. 

(a) If F = 30 N and M = 3.0 kg what is the magnitude of the resulting acceleration of the block? 
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(4 points)

12.

Two masses m1= 5.00 kg and m2 = 3.00 kg  are connected by a string as shown. Mass m1 sits on a rough surface with unknown frictional coefficient k.  After releasing the masses, they move with an acceleration of a = 2.80 m/s. 

(a) Draw a free body diagram for each mass. 
(b) What is the frictional coefficient of the surface.  
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( 8 points)

13.   A racecar traveling at 80 m/s is trying to make a turn with a radius of 400 m. The coefficient of friction between the tires and the track is 1.0. 

Is the driver going to make the turn or will she skid off the track?


(4 points)

Answer key:  

1a) 21.5 g/cm3; b) 352 g;

2) -550km/s2
3a) 9.9 m/s2 b) 88 m/s

5) 1010 m

6) magnitude 31.1;  = -45˚

7) 27.8 km

8) 32.6 m/s

9) 30.6 cm

10) 226 m

11) 0m/s2  

12)  k = 1/7

13)  No, (max. static frictional force is smaller than required centripetal force.)

