Your Name: PHY203
Final Exam
Chapters 1-11,15
weds, Hey ¥, 202

Show work

Use correct Sl units

Use scientific notation

All answers with 3 significant figures
* use g=9.81m/s?
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speed for 25.0 s, then it accelerates in the +x direction with a magnitude of 3.00 m/s2 for an additional
35.0 s. Finally, it slows down until coming to rest with an acceleration of magnitude 2.25 m/s2.
a. For the first 25.0 s, fill out the table below:

Parameter Known Value
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b. Find the distance the car has traveled after 25.0 s. 10

A= O + [50(>5:) +0 = 3+5u

c. For the 25.0 s to 60.0 s, fill out the table below:

Parameter Known Value

Xo 24

X

Vo /80 [
Vi
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d. Find the speed of the car after 60.0 s. 10
V= /50 + ?!QD(\}SN)C}O) = /).o n /G

e. Find the total distance the car has traveled after 60.0 s. 10

X= 238 + /&So(360) f'*‘;.[;[;f‘*’ﬁ’)@‘:d/}’; 20 A

f. For the period of 60.0 s to when it stops, fill out the table below:

Parameter Known Value

Xo 223, $w
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t

g. Find the total time the car has been traveling before it comes to rest. 10

O = R0—2725¢F5 = §2d>s +¢0 = [,

h. Find the total distance the car has traveled when it has come to rest. 10 N
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2. A cannonball is shot from a cliff of height H = 115 m at a castle wall, as shown above. The castle wall
is Y = 55.0 m high and a horizontal distance D = 205 m from the cannon. Take y = 0 at ground level.

Assume the ball just grazes the top of the wall after traveling for 6.75 s
a. On the figure above, plot the trajectory of the cannonball. 5

b. Fill out the tables of known values.

Take the final position as when the cannonball

grazes the castle wall.

Parameter Known Value

Yo [{ 9w

Vi 5T
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Vyi

dy - 71 g[i y" l/gll
t (i85S

c. Find the initial velocity of the cannonball and write it in vector notation using the coordinate system

O + \py (LN G) 4+~

Parameter Known Value
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Xi M S
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t b 355
above. 20
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d. Find the acceleration, velocity, and position of the cannonball in vector notation just before it hits the
ground on the other side of the wall. 25
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3. Blocks A and B are connected by a light string and attached over a massless pulley
and are initially at rest. Assume a rough surface under block A with coefficient of static
friction ps and masses Ma and Ms. The blocks are released and are just about to start
sliding.

a. Draw free body diagrams on the blocks shown above and on the right. 5

b. Write out Newton's 2nd Law for both blocks in x- and y-directions. 30
ﬂ/’}? vall /T - "Si‘}rm:{l,‘g — }nﬂ/ff( =70
o Mmas -~ =0

FBLoy it ompy T & e =0

Assume that Ma =9.50 kg, Ms = 7.50 kg.
c. Find the coefficient of static friction. 15
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4. Two blocks with masses ma and mg are connected by a light string and suspended over a massless
pulley. Assume the initial height of both blocks is h=4.00 m. The blocks are released. (Ignore the size of
the blocks.) We want to find the speeds of the blocks after they have traveled 3.00 m. At 3.00 m block B
just makes contact with the spring, which is still uncompressed at that point.

a. Create energy bar charts: 5

K, Ugray, Uspring,  Eth, K, Ugray, Uspring,  Ethy

b. Assume ma=5.00 kg and mg = 7.50 kg. Find the initial energy of the blocks before they start moving.

5
( 5o ?‘@37 (rooo) = 70

c. Use Conservation of Energy to find the speeds of the blocks after they have traveled 3.00 m. 20
voo, 5 = L. ryv? + 9 7 5FFTS ]
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d. After block B has traveled 3.00 m (and is just touching the spring), the string breaks and the block
lands on the spring which has a spring constant of k=800 N/m. Find the maximum compression of the
spring. 20
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5. A disk (A) of mass 8.50 kg is traveling on a frictionless surface in the +x direction with
a speed of 12.5 m/s. At t=0, the disk breaks into 2 pieces, B and C. Piece B (mass of

5.00 kg) travels off in the +y-direction with a speed of 9.50 m/s.
a. List the known guantities before and after the breakup:

Parameter Known Value Parameter Known Value

Ma Fiyokg Ms S, 0U W4

VA /D ,(»ﬂ,@ ¢ \%: 7,50 T s
Me 20k

b. Find the linear momentum of disk A before the breakup and write it in vector notation.

10 |
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c¢. Find the linear momentum of piece B after the breakup and in vector notation. 10

[ﬁ‘; = (5o0)(7esNp = (AT )

d. Find the velocity of piece C after the breakup and write it in vector notation. 20
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e. Find the angle the velocity of piece C makes with the x-axis. 10
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6. Two disks of radius 0.750 m and mass 0.500 kg are traveling towards each other
with speeds of 4.50 m/s, as shown above. When the disks touch, the disks stick
together and they start rotating without any further translation. A sketch of the initial
situation including a coordinate system is given above. Take the +z-axis as out of the

paper.
a. Sketch the final situation as the sticks are rotating about a common center. 5

e

b. Find the linear momenta of disks A and B before the collision and write them in vector
notation. 10 -

i = (R@500)(MSO)T = 2277 by ad
PE = (So0) () 02 =228 C s/

c. Find the angular momentum of the 2-disk system in vector notation about the
collision point before the collision. (Hint: you can treat the disks as point masses for this
calculation.) 15
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d. Find the moment of inertia of the 2-disk system just after the collision. (Hint: you can
treat the disks as point masses for this calculation.) 10
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e. Find the angular speed of the 2-disk system just after the collision. 10
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