Physics 101 Hour Exam 2 November 4, 2013

Last Name: First Name 1D

Discussion Section: Discussion TA Name:

Instructions—Turn off your cell phone and put it away.
Calculators cannot be shared. Please keep yours on your own desk.

This is a closed book exam. You have 90 minutes to complete it.
This is a multiple choice exam. Use the bubble sheet to record your answers.

1. Use a #2 pencil; do not use a mechanical pencil or a pen. Fill in completely (until there is no
white space visible) the circle for each intended input — both on the identification side of your
answer sheet and on the side on which you mark your answers. If you decide to change an
answer, erase vigorously; the scanner sometimes registers incompletely erased marks as intended
answers; this can adversely affect your grade. Light marks or marks extending outside the circle
may be read improperly by the scanner.

2. Print your last name in the YOUR LAST NAME boxes on your answer sheet and print the
first letter of your first name in the FIRST NAME INI box. Mark (as described above) the
corresponding circle below each of these letters.

3. Print your NetID in the NETWORK ID boxes, and then mark the corresponding circle below
each of the letters or numerals. Note that there are different circles for the letter “I” and the
numeral “1” and for the letter “O” and the numeral “0”. Do not mark the hyphen circle at the
bottom of any of these columns.

4. You may find the version of this Exam Booklet at the top of page 2. Mark the version circle
in the TEST FORM box in the bottom right on the front side of your answer sheet. DO THIS
NOW!

5. Stop now and double-check that you have bubbled-in all the information requested in 2
through 4 above and that your marks meet the criteria in 1 above. Check that you do not have
more than one circle marked in any of the columns.

6. Print your UIN# in the STUDENT NUMBER designated spaces and mark the corresponding
circles. You need not write in or mark the circles in the SECTION box.

7. Write in your course on the COURSE LINE and on the SECTION line, print your
DISCUSSION SECTION. (You need not fill in the INSTRUCTOR line.)

8. Sign (DO NOT PRINT) your name on the STUDENT SIGNATURE /ire.

Before starting work, check to make sure that your test booklet is complete. After these
instructions, you should have **7** numbered pages plus 2 Formula Sheets.

On the test booklet:
Write your NAME, your Discussion TA’s NAME, your DISCUSSION SECTION and your
NETWORK-ID. Also, write your EXAM ROOM and SEAT NUMBER.

When you are finished, you must hand in BOTH the exam booklet AND the answer sheet.
Your exam will not be graded unless both are present.

Academic Integrity—Giving assistance to or receiving assistance from another student or
using unauthorized materials during a University Examination can be grounds for
disciplinary action, up to and including expulsion.
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Physics 1014 Hour Exam 2 November 4, 2013

This Exam Booklet is Version A. Mark the A circle in the TEST FORM box in the bottom
right on the front side of your answer sheet. DO THIS NOW!

Exam Format & Instructions:

This exam is a mixture of

* Two-Answer Multiple Choice (2 points each)
* Three-Answer Multiple Choice (3 points each)
* Five-Answer Multiple Choice (6 points each)

There are 23 problems for a maximum possible raw score of 91 points.

Instructions for Two-Answer Multiple Choice Problems:

Indicate on the answer sheet the correct answer to the question (a or b).

Each question is worth 2 points. If you mark the wrong answer, or mark more than one
answer, you receive 0 points.

- Instructions for Three-Answer Multiple Choice Problems:

Indicate on the answer sheet the correct answer to the question (a, b or ¢).

Each question is worth 3 points. If you mark the wrong answer, or mark more than one
answer, you receive 0 points.

Instructions for Five-Answer Multiple Choice Problems:

Indicate on the answer sheet the correct answer to each question (g, b, ¢, d or e).
Credit is awarded in the following way:

- If you mark one answer and it is correct, you will receive 6 points;

- If you mark two answers, and one of them is correct, you will receive 3 points;
- If you mark three answers and one of them is correct, you will receive 2 points.
- If you mark no answer or more than three answers, you will receive 0 points.
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PHYS 101 Exams Hour Exam 2 (A) October 2013

The next three questions pertain to the situation described below.

An ideal pendulum (no friction, no air resistance) is shown in the figure. It is released from rest at 4;.
It comes to rest at /1, .

1) Total energy is conserved. How are A and A related?

a. hy<hy
b. h; > h)

@ hi=hz
2) At the bottom of the pendulum's swing which of the following are true:

a. Energy will be lost from each system.
The potential energy has been converted into kinetic energy.
c. The momentum of the bob will be smallest.

3) If h; = 5 m, what is the speed v of the pendulum bob at the lowest point?

a. v=98m/s )’Z%\/(L: Mﬂ\/\

b. v=20m/s —

c. v=40m/s \/:\R‘L W ;Erx?,o“m/wxgw\ = 9.9 "M/
v=9.9m/s i el

e. v=5m/s
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The next four questions pertain to the situation described below.

A ball of mass m = 17 kg falls from a building of height 2 = 280 m and lands on the ground. The
initial velocity of the ball is v; = 0 m/s . Ignore air resistance.

4) What is the work done by the force of gravity?

0

@)W = 467007 W= Fh W\j\'\

b. W =23400J i . | "
c. W=117007 = 77 kj ~ 7.8 éwxwo

d. W=93400J

e. W=187x10°J = 76,698 T

5) How are the work and kinetic energy related?

a. The work done on the ball is equal to the change in momentum of the ball.
The work done on the ball is equal to the change in kinetic energy of the ball.
c. The work is unrelated to the kinetic energy.

6) Find the speed of the ball just before it hits the ground.

Vf= 74 m/s A’i%\/ \9/\/3%

b. Vf=300m/s r“‘—_‘ V’L%?é"w‘/qx(?/%OW\
c. vr=5500 m/s

d. vr= 37 m/s - Y. [ W\/q

e. vr=150m/s =

7) If the mass of the ball is increased, will the speed of the ball just before it hits the ground change?

a. Yes

No
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The next three questions pertain to the situation described below.

Your having fun skating at the U of I Ice Arena. You are skating along when you suddenly bounce
straight off the wall surrounding the arena.

8) Which of the following accurately describe the physics of the collision between you and the wall:

You will experience an an impulse from the wall.
b. You will not experience a change in momentum.

c. Total momentum in the collision will not be conserved because the wall does not move.

9) If you skate into the wall with a velocity of v; = 5 m/s and bounce straight back off the wall with
the same speed, what was impulse you experienced? Use m = 60 kg for your mass.

a. 4 p = -2400 kg m/s T = sp = vV -V
b. 4p =-300kg m/s _ W\(\/{ VRS
c. Ap =-1200 kg m/s

d. Ap=0kgm/s = (o uﬁx(-§~5‘)“’"’/5
(e) 4 p = -600 kg m/s

143

10) If you interacted with the wall for ¢ = 0.21 s , what was the average force you experienced?

(@) F =-2900 N T = Fat=0s
b. F=-970N

— AN VA
c. F=-1400 N c- 2P . - oo K¢ "%
d. F=-8700N A o 21
e. F=-5800N

- - 0LES7 N
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The next two questions pertain to the situation described below.

A uniform, one meter board with a mass of 13 kg hangs by a rope X = 0.3 m from the left end of the
board with tension 7. A box of mass m hangs from the left end of the board.

11) If the board is to be balanced level to the ground, what must be the mass of the box?

_Mﬂxo_lm/\ + V\A&/* 0.2 wm =0

ém=6.5kg
(oym=87kg ;

\ .2 ; »
c. m=13kg wr = _C_)._“ = _’C_D_;_Z 12 K - ODQ7 /‘Aj
d m=11kg 6.3 0.3 j
e. m=44kg

12) The box is removed and replaced with a new box of mass 3m. How far to the left of the string, X,

should this box be hung?
a. X=03m M= 0.3 =2 Zwm x X
b. X=02m

=2 W= 0.\ m

@X=0.1m
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The next four questions pertain to the situation described below.

A uniform disk of small thickness is shown in the figure. It can rotate without friction around an axis
through its center. A string is wrapped around the disk. At £ = 0 s the string begins to exert a constant
torque of 7 = 3.7 N m. The disk begins to rotate. The disk has mass m = 6 kg and radius r = 1.2 m.

For a disk Igisk = 1/2 MR,

13) What is the tension in the string?

T= 1R = T- *@* =
a. T=44N [ 72
b. T=0.62N )
() T=3IN = 3.0/ N

14) Determine the magnitude of the angular acceleration of the disk.
T 2.7 Nwm

T=ToLt > L= — -
a. a=13 rad/s® T iR Me
a = 0.86 rad/s’ G
c. a=0.72 rad/s’ - w,___ = 0.76 Y&'J/z,

/71: ( kj U~1 )"

15) Determine the angular speed o of the disk at ¢ = 4 5.

ONECINVN %olAY

a. w = 1.7 rad/s

(®) @ = 3.4 radls - o+ ot vad e
c. w=06.8rad/s

d. o = 0.85 rad/s = 3.4y vedg

e. o= 10rad/s S

16) What is the total work done by the string during the first 4 s.

W= A KE
a. Work=75J
b. Work=6.2J - ,_L T ar
(c) Work = 25J s
d. WOFk=50J | ( 2 "
e. Work=12J -5 = MR e

=g by (12 w)™ = (3299 700 = 28T
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The next three questions pertain to the situation described below.

A box of mass M = 45 kg sits on a frictionless surface. It is at rest. It suddenly explodes into two
pieces 4 and B. Piece 4 moves to the left with a speed v4 = I m/s. Piece 4 has mass mg = M/3.

17) Is total momentum conserved in this system?

Yes
b. No

M - W
18) What is the speed of Piece B? Yo ™ /% Mg = —
pe— —> 8 X
vB=0.5m/s WMV, = Mg Ve
b. vg =1 m/s " »
c. vg=0.12 m/s \/g = ™Ma \/;A - /? 11,%/( = 0.5 /J
Mg 1/ B
19) What is the kinetic energy of Piece B?
KeE = & v, V-
a. Kg=017J - ' B
(b)Kp=3.8J ’
= M -
c. K=15J 7&? Ve
- -
- /L s o (Qﬁ) S M/(_) = R.75 0
3 ~J -
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The next four questions pertain to the situation described below.

We have a collection of three cylindrical objects, all with equal mass M and equal outer radius R:

Object 1 Object 2 Object 3

The mass of each object is uniformly distributed. Hint: For a hollow cylinder /5. ¢y = 12M (RZ 7t
2
R?)).

20) Which of the following statements is true?

(@) 11> 1> 13
b. ;1 >13>D
c. h>I13>1;

21) Each object is initiallyat rest and fixed to rotate about its center without friction. A force F of
magnitude 7 N is appied tangentially to the edge of each object. After 5 seconds which object

spins fastest? - z
P T=Te = o7 —  Rigd > Iwall T
\
a. Object 2 o -
b. Object 1
(<) Object 3

22) Consider Object 3. It is changed so the mass M is doubled (i.e. M’ = 2M) but the radius remains
constant. How does the new moment of inertia, /', compare to the original moment of inertia, 1?

a I'=1 T = 2ZLmye™
é;:zjﬁ Lo‘o&s‘\o\{ V\/\/ O(OVE\L I

23) Now Object 3 is changed so its mass is its original value M, but the radius is doubled (i.e. R" =
2R). How does the new moment of inertia, I", compare to the original moment of inertia, 1?7

@I”:4I Iﬁ’ gAVV\\(‘%

t; ;::él T__,r}cv\ole, Size, GL\J@(’B"VF\’L LT
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