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Physics 101 Fall 2002: Test 1—Free Response and Instructions

'+ Print your LAST and FIRST name on the front of your blue book, on this question sheet, the multiple-
choice question sheet and the multiple-choice answer sheet, '

¢ TIME ALLOWED 90 MINUTES ‘

o 'The test consists of two fres-response questions and ten multiple-choice questions.

¢ The test is graded on a scale of 100 points; the first free-vesponse question accounts for 35 points, the
second for 35 points and the multiple-choice questions sccount for 30 points.

® Answer the two free-response questions in your biue book. Answer the multiple-choice questions by
marking s dark X in the appropriate column and row in the table on the multiple-choice answer sheet.

» Consult no bocks or notes of any kind. Youn maj use a hand-held calculator in non-graphing, non-

programined mode. ' .
* Do NOT take test materials outside of the class at any time. Return this question sheet along with
your blue book and multiple-choice question sheet. :

* Write and sign the Pledge on the front of your blue book.

Show your work for th& Tee-response problems, ineluding neat and clearly labelled figures, in your,lb]ue
book. Answers without explanation (even correct answers) will not be given credit.

1. The people on train A are a little crazy. At t =0, train A is traveling down a long, straight track at a
- speed 2y = 30 m/s. The train A is L = 0.40 km long and the last car at the very end of the train has a
cannon mounted on it. Neglect the height of the canmon with respect to the ground. Unbelievably, the
cannon is aimed at an angle 6p = 50° above the horizontal and in the direction of the train’s motion.
"Att =0, the cannon fires a ball at a speed of vy = 55 m/a relative to the eannon. The firing of the
cannon does not effect the train’s speed; i.e., neglect recoil. Assume g = 9.8 m/s?. The conductor of
train A has to make a quick decision. .

(a) Assuming no air resistance, at what time will the ball lard?

(b) Where does the ball hit the track relative to where it was launched? If the conductor does ot
change the train’s speed, where will the front and back of the train be at the time the ball lands?

(c) If the conductor chooses to put on the brakes at time ¢ = 0, what acceleration is required so that
the train just stops before meeting the crater left by the ball hitting the track?

{d) Draw a graph of the horizontal pasition versus time for the ball, the front of the train, and the
back of the train for the case that the train continues with constant veloeity and for the case that
it just stops before it reaches the crater. On your graph, indicate the injtial and final positions of
the ball, the front of the train, and the back of the train.



. Consider two boxes being pulled by a cord across a floor with friction. The lower box has mass m,
and a coefficient of kinetic friction of px with the flcor. The upper box has'mass ma and a coefficient
of static friction of u, with the lower box. The cord makes an angle of 8 with the horizontal. Assume
that the angle @ is sufficiently small that m; remains in contact with the floor.

First, assume the tensior_;ris large enough to make the lower bax move.

(a) Drawafreebodydlagramahmnngal]thcforcesactmgmeachboxandgweabnefdesmpuon
of each force.

(b} Apply Newton’s second law in component form to eech block and wnte down the resulting equa-

tions.
-For the next part ofthe quea‘tion ansumethabm:es-are pulledacromthe floor at constant velocity.
(c) Fmdthetmmminthecordmtemofmmamallofm;,mg,m,,p.andg
| _Forthenntpartsofthequestlon thetaumn:smweasedsothatthebmmlante

d) What is the maximum scceleration for which the little bax mg does not move with respect to the
big box my 7

(e) What is the tension in thempeforthnmseexpremedmtmo{somaoral] of my, ma, pa, px
and g7
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Physics 101 Fall 2002: Test 1—Multiple-Choice Questions

For questions 1-2; Two 5-kg masses are hung over a pulley. The pulley is suspended from the roof of an
elevator. Use g = 10 m/s?. :

1. If the elevator is moving up at a constant veloéity

of 2 m/e, what is the tension in the string?
(a) 25N '
(b) 50N
{c) TON
(d) 100 N
(¢) 140N

2. If the elevator is accelerating down at 2 m/s?, what
is the tension in the string? '

-

(#) 10N
(3N

(c) 40N
(d) 50 N
{e) 60N -7 net

3. An object starts with an initial velocity in the negative
direction and then moves under the influence of a net force
that is in the positive direction and whose magnitude as

- function of time-is depicted to the right. Which of the
graphs below could depict the position of the object s a

function of time?
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{a) onty I or II or 111
{b) I and 11
{c) H and 1T

(d) 1and ITI
(e) 1, II and ITI
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4. Consider the figure depicting the path of a pendu-

lum. The pendulum is released from rest at point
O. Which of the following statements are true?

1. At point A, the velocity snd acceleration are
perpendicular.

II. At point B, the normal acoalsratlon has its
greatest magnitude.

1. At point C, the tangentiad acceleration has a
greater magnitude than at point A and point B.

(a) only Tor IT or I
{b) Land II

(¢) H and III

(d) T'and IIT

{e} 1,11 and 1IT

. A person is pushing a block on a Jevel floor with friction. The person and block are accelerating

together. Which of the following statements accurately characterize this situation?

1. The force that the person exerts on the block must be greater than the force of the block on the
person for acceleration to occur.

11. The force that the person exerts on the block is equal to the friction opposmg the mot:on of the
block.

111 The force that the person exerts on the ground is equal to the fome the | person exeits on the block.

(2) only I or Il or i}
(b} Tand IT.

(¢} 11 and I1I

(d) 1and IIT

(e) None are true.

For questions 6 and T: Gonmderthefoliowhggraphofveloczgwetsustlme (Thesc;ales of the axes are

the same in each graph.)
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6. Which particle.undergom the largest displacement during the time interval shown?

(a) 1
(b) 2
(0) 3
(d) 4
(&) 5

7. Which of the position-time graphs below matches with velocity graph 47
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8. A rock is tied by a string to a pole. The rock is given a kick and
it swings around the pole. At the moment depicted, the rock is in
the plane of the page and the motion of the rock is out of the page.
Which of the free-body-diagrams below accurately represents this

physical situation?

For questions 9-10: A merry-go-round rotates at a constant rate in the counter-clockwise direction. Use
the coordinate axes labelled next to the figure. The outer edge is a distance R from the center and the
merTy-go-round mekes a complete revolutmn in 8 time T. A carnival worker sitting on the edge rides from
point P to point Q.

9. What is the average velocity from point P to point Q7

(=) $G6-3) - | y
(b) —#2E(i + j)
(c) 26~ 1) o
@-$een X
(e) 3B(~i+3)

10. What is the average acceleration from point P to point Q7 P
(a) ""“(uf)
(b) BB (~i+ )
() FRGE+3)
(@) ~5fiE+7)

(e) $£i~3)
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Physics 101 Fall 2002: Test 1---Multiple-Choice Answers
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