Physics 204A FIRST EXAM Topics 1 - 9

Name:

Answer Key

Fall 2013

Solve the following problems in the space provided. Use the back of the page if needed. Each problem is
worth 20 points. You must show your work in a logical fashion starting with the correctly applied
physical principles. Your score will be maximized if your work is easy to follow because partial credit

will be awarded.

1. At the right is a graph of the velocity of
a toy car as a function of time. Draw the
graphs of position versus time and
acceleration versus time. For full credit
you need to explain your reasoning.

The definition of acceleration,

means that the slope of the velocity time
graph is the acceleration. So, the slope has
three different constant values and is
graphed at the right.

The definition of velocity,
dx
y=—,
dt
can be rewritten as,
dx = vdt .

Integrating,
Idx = Jvdt = Ax= Ivdt ,

which means that the area under the
velocity time graph is equal to the
displacement. Note that the area grows as t*
from t = 0 to t=2s and from t=6 to t=10s.
The area grows linearly from t=2 to t=6s.
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time (s)
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2. Six balls with different masses are thrown straight upward with different speeds. The masses and
speeds are indicated for each ball. They are all released from the same height and you can assume the air
resistance is negligible. Rank them from greatest to least based upon. (a)the maximum height they reach,
(b)their speed when they reach maximum height, (c)their acceleration on the way up, (d)their acceleration
on the way down, and (e)their acceleration when they are at maximum height. Explain your reasoning for
full credit.

«».

F
0.046kg 0.13kg 7.2kg 0.40kg 0.25kg 0.60kg
Sm/s 8m/s 10m/s 8m/s Sm/s 12m/s

By the Rule of Falling Bodies, the mass of the balls don’t make any difference since they all will have the
same acceleration.

(a)The maximum height will only depend upon their initial speed. So,
F>C>B=D>A=E|

(b)The speed at the maximum height must be zero for all the balls or they would still be moving upward.
A=B=C=D=E=F.

(c)According to the Rule of Falling Bodies, they will all have the same acceleration,
A=B=C=D=E=F.

(d)According to the Rule of Falling Bodies, they will all have the same acceleration,
A=B=C=D=E=F.

(e)At the top of their motion, the velocity is zero for an instant, but they are changing speed, so they are
still accelerating. According to the Rule of Falling Bodies, they will all have the same acceleration,
A=B=C=D=E=F.
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3. A free throw is made by shooting the ball at 8.65m/s
at 35.0° above horizontal from 1.83m above the ground.
The basket is 4.21m away. Find (a)the time the ball is

in the air and (b)the height of the basket.
Given: S
Xp=0 y, = 1.83m =1
x=4.21m y=7?
v, = (8.65)cos35° Vg = (8.65)sin35°

=7.09m/s =4.96m/s
v, =7.09m/s v, =7 421 m >X
a =0 a, = -9.80m/s’
t=7

Find:t=7andy =?

(a)Use the kinematic equation without the final speed along the x-direction,
x=x,+v,t+tat’=0+v, t+0=v 1.
Solve for the time,
x 421
r=vi === 28 0500)

1%

oxX

(b)Use the kinematic equation without the final speed along the y-direction,

Y=Y, + V0 + %ayt2 =1.83+(4.96)(0.594) - (9.8)(0.594)* =|y=3.05m|.
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4. A plane flies 788miles at 48.0° north of east ‘ = [ gL
to go from Dallas to Chicago. The plane then *'—..,..\JA y \

travels 560miles at 69.0° south of east to get to .
Atlanta. (a)Draw the two displacement vectors 51
on the map at the right. (b)Find the distance and N
direction that a plane would have to travel to go ; \, :
directly from Dallas to Atlanta. W pr !

— =Y

Given:

r, = 788mi, r, = 560mi, 6, = 48.0°,
and 6, =69.0°

Find: R=?and 6 =?

ll' ’ \'._\.
| Atlanta’,

\

(a)see sketch ® :—L——i X
Dallas \ ;,} || ) rj X
{ 3 ‘

(b)From the sketch we can see that R=7 +7, .

Finding the components of each vector,
1, =1 cos, =788cos48°=527mi 1, =rsin6, =788sin48°= 586mi

1y, =1, €080, =560c0869°=201mi r, =r,sin6, =-560sin69°= -523mi (minus because it is along —y)

o] g i

h
(R "
- _+-'—LJ- RO

L~ b

Adding the components,
R =n,+r, =527+201=728mi and R, =1, +r, =586+ (=523)=63mi.
Using the Pythagorean Theorem and the Definition of Tangent,

R
R=[R + R =\128* +63 =[R=731mi] and 6= arctan[R—y] - arctan(76—238j =0=4.97

X

5. We are now beginning to find many planets that orbit other stars. One such planet is found to have an
orbital period of 3.00x10’s and an orbital speed of 2.40x10*m/s. Find (a)the radius of the planet’s orbit
and (a)the acceleration of the planet in its orbit.

-

Given: T =3.00x10"s and v = 2.40x10*m/s , INNQ
Find:r=7anda=7? / r \

(a)Using the definition of speed,
dx 2mr v (2.4x10%)(3x107) ‘
=—=—=r=—-= =

y=—= r r=1.15x10"m|. | I
dt T 2r 2r \ j
(b)Using the centripetal acceleration, R /,’
2 452 N 7
C=v—:w:a62502x10’3%, L T -
r 7.2x10 s




