Physics 113 Practice test for Midterm 1

To get ready for the exam, go through your homework problems, go through your lecture notes and go through the practice exams. 

Bring a calculator to the test. 

You may find the following data useful:


Acceleration due to gravity: 
g = 9.80m/s2


2.
An automobile moving along a straight track changes its velocity from 40 m/s to 80 m/s in a distance of 200 m.  What is the (constant) acceleration of the vehicle during this time?



a.
8.0 m/s 



b.
9.6 m/s 



c.
12 m/s 

d. 6.9 m/s 

e. 0.20 m/s


3.
An automobile traveling along a straight road increases its speed from 30.0 m/s to 50.0 m/s in a distance of 180 m.  If the acceleration is constant, how much time elapses while the auto moves this distance?



a.
6.00 s



b.
4.50 s



c.
3.60 s



d.
4.00 s



e.
9.00 s


5.
A toy rocket, launched from the ground, rises vertically with an acceleration of 20 m/s2 for 6.0 s until its motor stops.  Disregarding any air resistance, what maximum height above the ground will the rocket achieve?



a.
1.1 km



b.
0.73 km



c.
1.9 km

d. 0.39 km

e. 1.5 km

6. A speedy tortoise can run with a velocity of 0.1 m/s and a hare can run 2.0 m/s.  In a race, the hare gives the tortoise a 2-minutes head start.  The tortoise wins the race by a shell (0.2 m).  What was the length of the race?

7. A melon truck brakes right before a ravine and looses a few melons. The melons skit over the edge with an initial velocity of vx = 10.0 m/s. 
(b) Calculate the velocity and the speed of the melon at t = 5.00 s.

(c) Determine the x- and y-coordinates of the particle at any time t and the position vector r at any time t. 


10.
A particle starts from the origin at t = 0 with a velocity of 8.0j  m/s and moves in the xy  plane with a constant acceleration of (4.0i + 2.0j) m/s2.  At the instant the x coordinate of the particle is 29 m, what is the value of its y coordinate?



a.
35 m



b.
39 m



c.
45 m



d.
42 m



e.
29 m


11.
At t = 0, a particle leaves the origin with a velocity of 9.0 m/s in the positive y direction and moves in the xy plane with a constant acceleration of (2.0i – 4.0j) m/s2.  At the instant the x coordinate of the particle is 15 m, what is the speed of the particle?



a.
10 m/s



b.
16 m/s



c.
12 m/s

d. 14 m/s

e. 26 m/s


12.
A particle moves in the xy plane with a constant acceleration given by a = –4.0j  m/s2.  At 
t = 0 its position and velocity are 10i m and (–2.0i  + 8.0 j) m/s, respectively.  What is the distance from the origin to the particle at t = 2.0 s?



a.
6.4 m



b.
10 m



c.
8.9 m



d.
2.0 m

f. 6.2 m


13.
At t = 0, a particle leaves the origin with a velocity of 12 m/s in the positive x direction and moves in the xy plane with a constant acceleration of (–2.0i + 4.0j) m/s2.  At the instant the y coordinate of the particle is 18 m, what is the x coordinate of the particle?



a.
30 m



b.
21 m



c.
27 m



d.
24 m

e. 45 m


14.
A ball is thrown horizontally from the top of a building 0.10 km high.  The ball strikes the ground at a point 65 m horizontally away from and below the point of release.  What is the speed of the ball just before it strikes the ground?



a.
43 m/s



b.
47 m/s



c.
39 m/s



d.
36 m/s

e. 14 m/s


16.
A rifle is aimed horizontally toward the center of a target 0.10 km away, but the bullet strikes 10 cm below the center.  Calculate the velocity of the bullet just as it emerges from the rifle.

Chapter 5 Part 1


7.
If  = 40(,  = 60(, and M = 4.0 kg, determine the tension in string 1 shown.
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a.
15 N



b.
22 N



c.
17 N



d.
20 N



e.
36 N


16.
A block is pushed up a frictionless 30( incline by an applied force as shown.  If F = 25 N and M = 3.0 kg, what is the magnitude of the resulting acceleration of the block?
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a.
2.3 m/s2


b.
4.6 m/s2


c.
3.5 m/s2


d.
2.9 m/s2


e.
5.1 m/s2

28.
A 2.0-kg object has a velocity of 4.0i m/s at t = 0.  A constant resultant force of 
(2.0i + 4.0j) N then acts on the object for 3.0 s.  What is the magnitude of the object's velocity at the end of the 3.0-s interval?



a.
9.2 m/s



b.
6.3 m/s



c.
8.2 m/s



d.
7.2 m/s



e.
7.7 m/s

Chapter 5 Part 2

15.
If F = 40 N and M = 2.0 kg, what is the magnitude of the acceleration of the suspended object?  All surfaces are frictionless.
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a.
1.2 m/s2


b.
2.0 m/s2


c.
1.5 m/s2


d.
2.5 m/s2


e.
5.6 m/s2


d.
4.1 kg



e.
5.0 kg


18.
If the tension, T, is 15 N and the magnitude of the acceleration, a, is 3.0 m/s2, what is the mass, m, of the suspended object, assuming that all surfaces and the pulley are frictionless?
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a.
3.1 kg



b.
2.5 kg



c.
2.8 kg



d.
2.2 kg



e.
3.7 kg


25.
The block shown is pulled across the horizontal surface at a constant speed by the force shown.  If M = 5.0 kg, F = 14 N and  = 35(, what is the coefficient of kinetic friction between the block and the horizontal surface?
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a.
0.44
b.
0.33
c.
0.38
d.
0.28
e.
0.17

Chapter 6

8.
A 4.0-kg mass on the end of a string rotates in a circular motion on a horizontal frictionless table.  The mass has a constant speed of 2.0 m/s and the radius of the circle is 0.80 m.  What is the magnitude of the resultant force acting on the mass?



a.
39 N



b.
20 N



c.
44 N



d.
0 N



e.
30 N


25.
A sample of blood is placed into a centrifuge of radius 15.0 cm.  The mass of a red corpuscle is 3.0 x 10–16 kg, and the centripetal force required to make it settle out of the plasma is 4.0 x 10–11 N.  At how many revolutions per second should the centrifuge be operated?


34.
A race car traveling at 100 m/s enters an unbanked turn of 400 m radius. The coefficient of friction between the tires and the track is 1.1. The track has both an inner and an outer wall. Which statement is correct?



a.
The race car will crash into the outer wall.



b.
The race car will crash into the inner wall.



c.
The car will stay in the center of the track.



d.
The car will stay in the center of the track if the driver speeds up.



e.
The car would stay in the center of the track if the radius were reduced to 200 m.

Answer key:

2c,  3b,  5a,  6?, 7 (see lecture notes),  10c,  11a,  12b,  13c,  14b,  16?
Chapter 5 Part 1

7.
Answer:  d


16.
Answer:  a


28.
Answer:  a
Chapter 5 Part 2

15.
Answer:  d

18.
Answer:  d

25.
Answer:  d

Chapter 6

8.

Answer:  b

25.
Answer:  150 rev/s (9000 rpm)

34.
Answer:  a

