Physics 1303.001 Fall 2011
Exam 2 Instructions

All students at SMU are under the jurisdiction of the Honor Code, which you have
already signed a pledge to uphold upon entering the University. For this particular exam,
you may not give help to nor receive help from any other student. You are bound by the
Honor Code to report any infractions to me or to the Honor Council.

Part [ is multiple choice. Write your name and mark your responses both on the exam
and on the Scantron form. Be sure to use a No. 2 pencil.

Part II consists of three free response problems. Show your work on the following pages
to receive partial credit. Box final answers. Pen or pencil is fine. All exams are closed
book. You may use one formula sheet written on both sides and a calculator. Cell
phones, iPads, laptops, etc. must be switched off.



Physics 1303.001 Fall 2011
Exam 2 Part I (60 pts) Multiple Choice

Name: Date:

1. Figure la shows two horizontal forces that act on a block that is sliding to the right across a
frictionless floor. Figure 1b shows three plots of the block’s kinetic energy K versus time t. Which of
the plots best corresponds to: Fy > F?
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2. Is positive or negative work done by a constant force £ on a particle during a straight-line
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Physics 1303.001 Fall 2011
Exam 2 Part I (60 pts) Multiple Choice

3. In the figure below, a greased pig has a choice of three frictionless slides along which to slide to

the ground. Rank the slides according to how much work the gravitational force does on the pig
during the descent, greatest first.

Saumia 'W-*)NM—Q &effacp.m,c(

sl Pa-l-an are egm.,{

A) c>b>a

C)a>b>c

4. In the figure below, a small, initially stationary block is released on a frictionless ramp at a

height of 3.0 m. Hill heights along the ramp are as shown. The hills have identical circular tops, and
the block does not fly off any hill.

35m
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HiII 4
C) Hill'1
D) Hill 3
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Physics 1303.001 Fall 2011
Exam 2 Part I (60 pts) Multiple Choice

5. In Fig. a, you pull upward on a rope that is attached to a cylinder on a vertical rod. Because the
cylinder fits tightly on the rod, the cylinder slides along the rod with considerable friction. Your force

does work (W = + 100 J) on the cylinder-rod-Earth system (Fig. b). An “energy statement” for the
system is shown in Fig. c: the kinetic energy K increases by 50 J, and the gravitational potential

energy Uy increases by 20 J. N = AT
W = b - AOa— AR, =

|oeT- 2T~ 203 = A&
O =207

)

WerlOu ) {
System's enengies

AR = +50)

{al

The only other change in energy within the system is for the thermal energy Ex. What is the change
AEw?

A)701]

-

B
C) 1701

D) 130 J

6. Three identical blocks move either on a horizontal surface, up a plane, or down a plane, as

shown below. They all start with the same speed and continue to move until brought to rest by
friction. Rank the three situations according to the mechanical energy dissipated by friction, least to

greatest.
Bree = KO

FI7777777 77777777 ///////// /
(3)

{

ARy = K NAERRIELAS

AP, 1,3
B) 3,2, 1
C) The same for all cases
D) 1,2,3
E) 1, then 2 and 3 tie
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Physics 1303.001 Fall 2011
Exam 2 Part I (60 pts) Multiple Choice

7. The figure below shows an overhead view of three identical particles on which external forces

act. The magnitudes and directions of the forces on two of the particles are indicated. What are the
magnitude and direction of the force acting on the third particle if the center of mass of the three-
particle system is accelerating rightward?

,_—_'> F'“ﬂh’\&m >C>
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X
O @ & 4w v\‘%‘».‘t“
2 3N

A) More than 2 N leftward

B) Exactly 2 N leftward

C) Between 2 N leftward and 2 N rightward
D) Exactly 2 N rightward

@V\ore than 2 N rightward

8. Figure 9-26 shows graphs of force magnitude versus time for a body involved in a collision, Rank
the graphs according to the magnitude of the impulse on the body, greatest first.
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A) c>a>b

B) c>b>a j&:_ _xh‘:_.:get = l?‘Fth
( Ci}azb=c

D) b=a>c

E) c>b=2a
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Physics 1303.001 Fall 2011
Exam 2 Part I (60 pts) Multiple Choice

9. The center of mass of a uniform disk of radius R is located:

A) on the rim
B) a distance R/2 from the center
C) adistance R/3 from the center

D) a distance 2R/3 from the center

(fEﬂ)ﬂ\)at the center

10. If the total momentum of a system is changing: —l —
A) particles of the system must be exerting forces on each other Fﬂ = & P ,# C:)
B) the system must be under the influence of gravity d -t-

C) the center of mass must have constant velocity

D) @net external force must be acting on the system > F é o
i N

E) none of the above
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Physics 1303.001 Fall 2011
Exam 2 Part II (40 pts) Free Response

11.) In the figure, a horizontal force F of magnitude 20.0 N is applied to a 3.00
kg book as the book slides a distance d = 0.500 m up a frictionless ramp at angle 6
= 30.0°. The book begins with zero kinetic energy. What is its speed at the end of

the displacement?

P
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Physies 1303.001 Fall 2011
Exam 2 Part II (40 pts) Free Response

—>

11.) In the figure, a horizontal force F of magnitude 20.0 N is applied to a 3.00
kg book as the book slides a distance d = 0.500 m up a frictionless ramp at angle 6

= 30.0°. The book begins with zero kinetic energy. What is its speed at the end of
the displacement?
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Physics 1303.001 Fall 2011
Exam 2 Part II (40 pts) Free Response

12.) During spring semester at MIT, residents of the parallel buildings of the Egst
Campus dorms battle one another with large catapults that are made with surgical
hose mounted on a window frame. A balloon filled with dyed water is placed in $
pouch attached to the hose, which is then stretched through the width of the ropm.
Assume that the stretching of the hose obeys Hooke's law with a spring constant of
100. N/m. If the hose is stretched by 5.00 m and then released, how much wor
does the force from the hose do on the balloon in the pouch by the time the hose
reaches its relaxed length?

E = — kx k= 1o, Wim

AX = S00 WM

\/\J""Aos 3

AUS= SMKA)C = ..'.\ihxl\ :,.._‘_"

e =0
W = AZ:\QK = "\é_(lga'%)(ﬁm'wf

W= (.25 &I J
]
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Physics 1303.001 Fal] 2011
Exam 2 Part II (40 pts) Free Response

13.) The string in figure below is L = 120. cm long, has a ball attached to one gnd,
and is fixed at its other end. The distance d from the fixed end to a fixed peg at point
Pis 75.0 cm. When the initially stationary ball is released with the string horizontal
as shown, it will swing along the dashed arc. What is its speed when it reaches (a)
its lowest point and (b) its highest point after the string catches on the peg?

i— S —— 1 e s |

".,\ ]f ra L-d
\ ORE = 2o = 75,0 om

Bre = M%L

\ —L
\\\ I’\ II K M= 45»‘5\‘“‘*/{
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Physics 1303.001 Fall 2011
Exam 2 Part II (40 pts) Free Response

14.) In the figure below, a bullet with mass m1 moving directly upward with speed
v1i strikes and passes through the center of mass of a block with mass m2 which is
initially at rest. The bullet emerges from the block moving directly upward and has
slowed to a speed v1f. To what maximum height does the block then rise above its
initial position? State your answer in terms of the given variables (use g where
applicable).

P:‘E‘Fkr- ewutéto\*, ‘E‘Ln. Lo‘coL [5m-{"L s{vs‘LeM s
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