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 this practice exam (longer than actual test). 

Show all work.   The real midterm will be partially multiple choice (concepts, short problems) and partially somewhat longer problems (like homework).  
Bring a calculator to the test. 

You are allowed to use a 3x5 inch “cheat card with relevant formulas on it. 

You may find the following data useful:


Acceleration due to gravity: 
g = 9.80m/s2

Volume of a cylinder:

V = (r2(h


1.  A steel cylinder is 39 mm in height and 39 mm in diameter.  

(a) How much does it weigh? (density of steel:  = 7560 kg/m3)


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

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


Draw a graph of acceleration vs. time

Draw a graph of velocity vs. time

Draw a graph of position vs. time

What is the position of the particle at the end of this motion?



a.
zero



b.
+3.0 m



c.
–1.0 m



d.
+2.0 m



e.
–3.0 m


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. 

8.

If A = 12i – 16j and B = –24i + 10j, what is the magnitude of the vector C = 2A – B?



a.
42



b.
22



c.
64



d.
90



e.
13


9.
If A = 12i – 16j and B = –24i + 10j, what is the direction of the vector C = 2A – B?



a.
–49(


b.
–41(


c.
–90(


d.
+49(


e.
+21(

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


15.
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?



a.
48 cm



b.
17 cm



c.
31 cm



d.
69 cm

e. 52 cm

Check out rescue plane example of Chapter 4.


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.

Answer key:

1?,  2c,  3b,  4b,  5a,  6?, 7 (see lecture notes), 8c,  9b,  10c,  11a,  12b,  13c,  14b,  15c,  16?
