PHY131H1S Testl —versionl Solutions Tuesday, February 2, 2010
1. The plot below shows the position of an object as a function of time. The letters H-L represent
particular moments of time. At which moment in time is the speed of the object equal to zero?
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2. A hockey-ball is thrown vertically upward and then comes back down. During the ball’s flight up
and down, its velocity and acceleration vectors are
A. always in opposite directions.
B. always in the same direction.
first in opposite directions and then in the same direction.
D. first in the same direction and then in opposite directions.
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3. You want to swim straight across a river that is 66 m wide. You find that you can do this if you swim
at @ = 18° upstream at a constant velocity of 1.5 m/s relative to the water. The angle is measured
from the line that is perpendicular to the river bank (directly upstream is 8 = 90° and directly across
the river is 8 = 0°).At what speed does the river flow? X
= S WrAmey
A. 0.14 m/s —Ywos S ¢

0.46 m/s

C. 1.1 m/s
D. 1.4 m/s
E. 14 m/s
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4. You measure the distance between two trees to be 54.0 £ 0.5 m. Your friend, Bob, runs as fast as he
can from the first tree to the second tree, touches it, and then runs all the way back to the first tree.
You measure the time for his trip there and back to be 17.0 = 0.2 s. Which of the following is a good
estimate for Bob’s average running speed over these 17 seconds?

A. 6.35+0.048 m/s .

(B) 6.4+0.1 m/s -V = g_OL = £.¢ M/S
C. 6.35+0.25m/s t
D. 6.4+0.5m/s

E. 6.4+2.5m/s 2d = (gﬁ“ j0,5>2_ = [0 =1 m
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5. A satellite uses an infrared radiometer to indirectly measure the surface temperature of the ocean off
the coast of British Columbia. The temperature is measured 5 times in the same week, and the

measurements reported are 10.40, 10.35, 10.31, 10.56, and 10.43, all in degrees Celsius (°C). The

estimated mean of these five measurWrror in this estimated mean?
A. 0.005°C —\2
(B). 0.01°C G = J > (X; “><>
C) 0.04°C N - O > 7
b.orc l"? (;o.qo«r\o.m)%@o.%gva,% +(1031*70"“§
o 27 17
F(105b= 0. a) wfjouze ) ] |
6= 0.095¢°C = erro, '~ AL mids
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6. A car and a train move together along straight, parallel paths with the same constant cruising speed of
25 m/s. Initially they are side-by-side.Suddenly, the car driver notices a red light ahead and slows
down with constant acceleration of —5.0 m/s” until it stops. The car remains stopped for 15 seconds.
The light turns green, and the car begins to speed up with a constant acceleration of +5.0 m/s” until it
reaches its original speed of 25 m/s. During the same time interval, the train continues to travel at the
constant speed 25 m/s. How far behind the train is the car after it has reached its original speed

again? ‘
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7. A baseball is hit at angle 0 above the horizontal, and is caught at the height from which it was hit, a
horizontal distance, d, away. g is the acceleration due to gravity. The initial speed of the ball when it
is leaving the bat is - T~
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8. A box of mass 450 kg is in the back of a truck. The truck is accelerating to the right at 3.2 m/s*>. The
box does not slide. What is the magnitude of the force of static friction on the box?
a. 700N
@>1400N Ms "(‘ Gﬁ’/$ n’]/
c. 4400 N /quj ~ M/
d. less than 440 N 7
e. not enough information to determine

tbd. ® (\:Ner) J;
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L= m < (4vp kﬁ)(’ﬁz )
= 1440 N
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FREE-FORM PART A (4 points)
The position of a point P on a wheel is described by an angle 8, measured counterclockwise relative to a
horizontal line, which passes through the wheel axle. At time ¢ = 0, the point P is at its highest point,
with an initial angular position of 8y = +n/2, as shown in the figure. The initial angular velocity is wo =
—2.0zrad/s (the wheel is initially turning clockwise). The wheel is connected to a motor which causes it
to have a constant angular acceleration of o = +0.40 rad/s>. At what time
t1> 0 does the point P first pass this highest point again? [Please write your final answer in the box

provided, and express your answer to 2 significant figures. ] 04 . _'-
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FREE-FORM PART B (4 points)
In the Practicals a student uses the computer-based ultrasonic motion sensor to measure distance versus
time for a cart. The cart has low-friction wheels and is on a straight 2.2-metre aluminum track that is
tilted at some angle. The cart is released from rest at time # = 2.7 s, and distance data is collected at a rate
of about 10 measurements per second until = 9.1 s. Over this time, the distance increases from 57 cm
up to 200 cm as the cart slowly rolls down the slope. A polynomial function of ¢ is fit to the data:

Distance (cm) = a0 + al ¢+ a2 £

Where ¢ is the time in seconds, and a0, al and a2 are the fit coefficients. The fit is shown below. The
best fit gives:

* a0=64+031cm

e al=-10.95+0.11 cm/s
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¢ a2=2.8792+0.0094 cm/s’
From this fit, what would you conclude is the acceleration of the cart? [Please write your final answer in
the box provided, and include the error in your estimate. |
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FREE-FORM PART C (4 points)
A tow rope pulls a skier up a snow-covered hill at a constant speed. Draw the free-body diagram of the
skier. Please choose the forces from the following list of six possibilities, and use the symbols given
when you label the force vectors. Not all of these forces may actually be acting on the skier. Please draw
the free-body diagram within the box provided below.

* Qravitational force:  Fj

* Spring force: F o

* Tension: T

* Normal force: n ) ©
* Static friction: £

* Kinetic friction: #k
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