Chabot College ‘ 1
' 4A Test 1 SPRING 2013  Name :

1. (40 points) A freight train is 1.00x10 > m ahead of an unmanned
maintenance train att= 0. Assume rightward is the positive direction of
motion. See the schematic below of the two trains at t = 0. Dimensions
shown not necessarily to scale. The two train vehicles are on different, parallel
tracks and are moving in the same direction. In the figure below, see the top
view of the situation at t = 0 looking down from above.
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At t =0, the freight train has initial velocity + 10.0 m/s and is speeding
up with constant acceleration of magnitude 2.00 m/s’. The maintenance train
has constant velocity + 40.0 m/s. SHOW ALL WORK . LABEL ALL
PARTS. It may be helpful to sketch the position versus time graphs of both
trains on the same x vs t axes.

(a) (12 points) What is the velocity of the frelght train when the
maintenance train catches up with freight train?

(b) (5 points) What is the average velocity of the freight train between
t = 0 and the moment the maintenance train catches up with the freight train?

(c) (8 points) AFTER the maintenance train passes the freight train, the
freight train later catches up with the maintenance train. At what time t does
the freight train catch up with the maintenance train?

(d) (12 points) At what time is the velocity of the Jreight train equal to the
velocity of the maintenance train?

(e) (3 points) While freight train is catching up with maintenance
train, what is the maximum distance between fre1ght and maintenance
train?

400 s _ 10.0 /=

~ 100 m ==

Att={, the
fretoht train,
showh ob vight,

N begins to speed up



Chabot College 2
4A Test 1 SPRING 2013  Name

2. (40 points) In a high school physics experiment, a ball is shot verfically
upward from an underwater cannon and has initial velocity of
magnitude 5.00 m/s. In the water, the magnitude of the upward
directed acceleration is |a| = 3.00 m/s*. The ball is initially a distance D
= 20.00 m below the water surface.

Above the water surface there is no air resistance. Since the
experiment is performed in Ecuador, the magnitude of the effective

downward directed acceleration of gravity above the wateris g =
9.78 m/s’.

(a) (18 points) What is the maximum height H ,,; of the ball above
the surface of the water?
(b) (18 points) After rising above the water surface the ball returns to

the surface and moves downward underwater. At what
distance D)’ below the surface does the ball travel before

momentarily coming to rest ?
(c) (4 points) What is the speed of the ball when it arrives moving
upward at the water surface again for the second time?
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3. (40 points) As a ship is moving away from a dock at 0.500 m/s, a ball
is launched from the top of a tower on shore. At t = 0, the ball is
launched at a height 9.00 m above the ship’s deck, which is near water
surface level as shown. The ball’s initial velocity has magnitade

16.00 m/s and has a direction 62.00 degrees above the horizontal.
Neglect air resistance. The ball lands at the back of the moving ship.

(a) (15 points) What is the maximum height H ,,,, of the ball above the
ships deck ? |

(b) (15 points) How long does it take the ball to reach the maximum
height in part (a)?

(¢) (15 points) What rightward horizontal distance d does the ship move
while ball is in the air?

(d) (5 points) At what distance D from the dock was the back of the ship
when the ball was launched at t = 0?
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4, (40 points) Two forces F, and F,act at a point at the origin. The
magnitude of 7, is 8.00 N and its direction is 60.0 degrees above the x-
axis in the first quadrant. The magnitude of 7, is 9.00 N and its
direction is 55.0 degrees below the x-axis in the third quadrant. This
problems deals with vector addition and the resultant force R=F, +F, .
SHOW WORK, LABEL PARTS.

(a) (9 points) What is the x-component R, of the resultant force?

(b) (9 points) What is the y-component Ry of the resultant force?

(¢) (10 points) What is the magnitude| R | of the resultant force?

(d) (4 points) In what quadrant does the resultant force point?

(e) (4 points) What related angle Oy does the resultant force make with
the x-axis?

(f) (4 points) On the axes below, make a sketch of the resultant force

with its tail at the origin. Label the angle the resultant force makes
with the x-axis.
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5. (10 points) A man is dragging a trunk up the loading ramp of a
mover’s truck. The ramp has a slope angle of 21.0 degrees with the
horizontal and the man pulls with a force whose direction make an angle
of 32.0 degrees with the ramp. The x-axis may be considered to be
parallel with the ramp and the y-axis is perpendicular to ramp as shown
below.

(a) (5 points) What is the magnitude F of the pull force if the component
Fx parallel to the ramp is 62.00 (N)?

(b) (5 points) How large will the component F, perpendicular to the
ramp be?
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6. EXTRA CREDIT (6 POINTS)

A canoe is on a river that is flowing due EAST with speed V¢ relative
to the shore. River speed Vrs = (.60 m/s. The canoe has a velocity
vcr with magnitude 0.50 m/s and direction southeast relative to the

river. Let the positive x direction be East and the positive y direction
be North. See the schematic of the problem below. The velocity of the
canoe relative to the river is sketched in the diagram. SHOW ALL
WORK!

Find:

(a) (2 points) the magnitude of the velocity Vcs of the canoe relative to
the shore.

(b) (2 points) the direction of velocity \703 of the canoe relative to the
shore. Find this direction by computing the angle between the x axis and
velocity Vcs . In what quadrant does VCS' point? Make a careful
sketch.

(c) (2 points) Suppose the river is 800 m wide. Suppose the canoe starts

on the northern shore, i.e., upper shore, in the diagram. How long (in

seconds) does it take the canoe to cross the river? Convert.your answer
to hours.
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7. Extra Credit (6 points) A rock is swung in a vertical circular
path on a string that is 0.480 m long. Assume the speed v of
the rock is 3.95 m/s. Three points on the circular path are
shown: the top, the bottom and point Q at the end of a
horizontal, radial line segment. Assume g = 9.80 m/s’.

What is,
(a) (2 points) the magnitude ac of the centripetal acceleration at point
Q? Write correct units.

(b) (2 points) 'the direction of the centripetal acceleration at point Q?
Draw an arrow whose tip points in the correct direction.

(¢) (1 point) the direction of the centripetal acceleration at the top?
Draw an arrow whose tip points in the correct direction.

(d ) (1 point) the direction of the centripetal acceleration at the bottom?
Draw an arrow whose tip points in the correct direction.
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Short Answers. Multiple choice: Mark your scantron with a #2 pencil.
1. Is it possible to have zero acceleration and still be moving? Yes or No.
(a) Yes (b) No

2. In straight line motion, when the velocity and acceleration point in the
same direction, the speed of the object is
(a) increasing (b) decreasing

3. In straight line motion, when the velocity and acceleration point in
opposite directions, the speed of the object is
(a) increasing (b) decreasing

4. Assume no air resistance. An object released from rest above the ground
has acceleration of magnitude 4.9 m/s* . True or False.
(a) True (b) False

5. Assume no air resistance. An object thrown downward from above the
ground has acceleration of magnitude 9.8 m/s” . True or False.
(a) True (b} False

6. Assume no air resistance. An object thrown upward tfrom above the -
ground has acceleration less than magnitude 9.8 m/s? . True or False,
(a) True (b) False

7. The slope of a line connecting two points on a velocity (v) versus time (t)
graph gives (a) the average velocity (b) the average acceleration.

8. The slope of a tangent line at a given time on a velocity (v) versus time (t)
graph gives (a) the instantaneous velocity (b) the instantaneous acceleration

9. Assume no air resistance. A stone is thrown up. What is its acceleratlon
magnitude at the highest point? (a) 0 (b) 9.8 m/s?.

10. Assume no air resistance. A stone is thrown up. What is its speed at the
highest point? (a) 0 (b) not enough information to give an answer.

11. Assume no air resistance. A stone is thrown upward. What is the
magnitude of the net force on the stone at the highest point?
(a) 0 (b) the magnitude of the stone’s weight .

12. Is it possible for an object to experience a zero net force and still be
moving? True or False. (a) True (b) False
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