Physics 213H Test 1
Section 1: Dr. Gladden, Sept. 29, 2009
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Conceptual Questions (5 points each) Answer each of the following questions drawing on
and referencing the physical concepts we have covered. Sketches may aid your discussion
and no more than 2 - 4 sentences should be required.

vV A
b
Describe the motion of a car (as in acceleration and veloc- a

1. ity) which follows the velocity - time graph shown below
in the various parts indicated.
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2. A block of mass M with a string attached rests on a perfectly frictionless surface. A
student pulls gently on the string and the block accelerates according to F = ma.
The student repeats the experiment, but now yanks hard on the string and the string
breaks. Use Newton’s Laws to explain why this happens.
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3. We've seen that a more massive object has a larger gravitational force acting on it
than a less massive one. Why is it then that all objects accelerate downward with the

same acceleration (9.8 m/s?) regardless of mass?
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Conceptual Multiple Ch01ce (4 points each): Clearly write the letter corresponding to

the BEST possible answer in the space provided. You may also circle the answer to be sure.

1. é The position, x, of an object is given by the equation x = A + Bt +Ct?, where t
refers to time. What are the dimensions of A, B, and C?
A) distance, distance, distance
B) distance, time, time?
C) distance, distance/time, distance/ time?
D) distance/time, distance/ time?, distance/ time®

2. & What is the percent uncertainty in the measurement 2.58 0.15 cm?
A) 2.9%
B) 5.8%
C) 8.7%
D) 12%

3. Q The number of significant figures in 0.01500 is
A) two.
B) three.
C) four.
D) five.

4. Q When is the average velocity of an object equal to the instantaneous velocity?
A) always
B) never
C) only when the velocity is constant
D) only when the velocity is increasing at a constant rate
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T A If the velocity of an object is zero, does it mean that the acceleration is zero?
‘Support your answer with an example.
A) no, and an example would be an object starting from rest
B) no, and an example would be an object coming to a stop
C) yes, because of the way in which velocity is defined
D) yes, because of the way in which acceleration is defined

6. B_ Suppose a ball is thrown straight up, reaches a maximum height, then falls to its
. initial height. Make a statement about the direction of the velocity and acceleration
as the ball is going up.
A) Both its velocity and its acceleration point upward.
B) Its velocity points upward and its acceleration points downward.
~ ©) Its velocity points downward and its acceleration points upward.
D) Both its velocity and its acceleration points downward.

T. Q The resultant (sum) of two vectors is the smallest when the angle between them is
A) 0°.
B) 45°,
C) 90°.
D) 180°.

8./5[ "Three forces, each having a magnitude of 30 N, pull on an object in directions that
are 120 apart from each other. Make a statement concerning the resultant force.
A) The resultant force is zero.
B) The resultant force is greater than 30 N.
C) The resultant force is equal to 30 N.
D) The resultant force is less than 30 N.

9._/‘i You are standing in a moving bus, facing forward, and you suddenly fall forward.
You can imply from this that the bus’s
A) velocity decreased.
B) velocity increased.
C) speed remained the same, but it’s turning to the right.
D) speed remained the same, but it’s turning to the left.

10. Q If you blow up a balloon, and then release it, the balloon will fly away. This is an
illustration of
A) Newton’s first law.
B) Newton’s second law.
C) Newton’s third law.
D) Galileo’s law of inertia.




Problems: Work each of the following problems. Make sure to show your work and put
a box around your final answer. (15 points each)

1. A shot putter launches the shot with an initial velocity of 12 m/s at an angle of 35°
from the horizontal and a initial height of 1.3 m off the ground.

{a) What will be :clhfe height of the shot off the ground: at its highest point?
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{b) How far will it have traveled horizontally wherr its initial

height (1.3 m off the ground)? _
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(c) Write the equations you would need to figure out how much further horizontal
distance the shot would gain by the time it hit the ground. You also need to write a
few comments about how you would use those equations.

From horiz. riotio- From  Ver+ /oo,
O = X = Yy _{:ﬁ + X, ;T
| = yo, 2
Ko = O , 'f':_ (5 Hote [ y - ‘70 + 057 J":_g‘. + 29 Zi;
e fa g oan ' " : v U co O

W'X — 7]; Cos 6
Moo~ Cons.

A}eec +v Solve Sor Te
. T =

A
Would need ﬂ““df@‘/ﬂt

Cqn.,
e g K\C‘Uﬁ \f—?/ P{ug
DN —+0o QUL jotet  hor®.
dgp/a((’m&-—?’




- 2. A child is at the top of a slide which makes and angle of 30° with the ground and is
5.0 m long (not high). The coeflicient of kinetic friction is uy = 0.1.

(a) Draw a free body diagram for the child.
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(c) If he starts from rest, what will his final spee
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3. A 100.0 kg mass is hung by two ropes, each make an angle of 75° from the horizontal
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(b} What would the tension have to be for the angle to 0°? (Show mathematically why
this is the case.)
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Extra Credit(+5 points)

A box of mass 10.0 kg is on a 25° frictionless ramp with a massless rope attached to it.
The other end of the rope is attached to to a 12.0 kg mass hanging vertically off the top of
the ramp as in the figure. What will the the acceleration of the box on the ramp?
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