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Possibly helpful information for this test:
7 =73.14159 is the ratio of the circumference to the diameter of a circle
2 = 9.80 m/s? is the acceleration due to gravity near the Earth’s surface.
1 minute = 60 seconds; 60 minutes = 1 hour

The quadratic equation: If ax® + bx + ¢ = 0, then x =

~b+4/b* —4ac

2a

Air resistance may be neglected in all questions, unless otherwise stated.

MULTIPLE CHOICE (16 points total)

1.

You wish to find the floor area of a rectangular room. You measure the length to be 6.00 = 0.50 m,
and the width to be 3.50 £ 0.30 m. The area is closest to }A( = ﬂ,’(V\) =~ (x3.5 = Zl m *
A. 21.00+0.58 m?

®)21.0+2.5m? Fule#2: A= ,Af\)z%y N C%%”\D

C. 21.0+1.8m?

D. 21.0+3.6 m* ~Z , L
E. 21+ 12 m? AN 2L (9{) 4—(0;;/35/31 =2.8 m

2. Home Depot sells carpet for $1.12 per square foot. [Note that there are 12 inches in 1 foot, and 1

inch equals 2.54 cm.] You wish to cover the floor of a room with carpet. The room is 3.5 m wide and
6.0 m long. The cost will be closest to COV\' = A res > ijrﬂ ) r()‘{'( = (72 doMars

A $2 50 ——;t},
©$250 be‘,’ < (gg"((,\y({ [00 Q,W\\L \ ( } l-(Z,dsuar)‘
E. $25,000 - A« ot 2 | 553 dollars '

7.59% x(1* -

You throw a ball vertically from the top of an 80 m tower with an initial upward velocity of 10 m/s.
The ball reaches a maximum height ymax, and spends a total amount of time fnignt in the air. Just
before it reaches the ground, its speed is vs. Next, you throw the same ball downward with an initial
velocity of 10 m/s. Compared to the previous throw, what will change or be the same?
A. ymax Will be less, faignt will be less, and vr will be greater
@ Ymax Will be less, faignt will be less, and vr will be the same
C. ymax Will be less, taignt will be the same, and v will be the same
D. yYmax Will be the same, tnignt will be less, and vr will be greater
E. ymax Will be less, faignt will be the same, and vr will be greater

— {max
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4. A bowler throws a bowling ball which slides in a forward direction along a flat, horizontal wooden
floor. Consider the following forces which may or may not be acting on the ball as its slides forward

on the floor:

A downward force of gravity
. A forward force from the throw >< N Q -2 Ny (C nr\‘{*o\(‘(
An upward force from the floor
A backward frictional force from the floor
Which of the choices below lists only forces acting on the ball as it slides forward on the floor,
and no forces that are not acting on the ball as it slides forward on the floor?
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5. Two vectors lie in the x-y plane, as shown. What is the sum, A+ B?

@ yAVES
C. 2j

D. 20+ 4j
E. 41+ 2j

iy

6. You measure the basal heart rate of five test-subjects to be: 65, 56, 73, 78, and 60, all in beats per
minute (bpm). The error in the mean of these five measurements is closest to

A. 1.8 bpm
B. 3.0 bpm

4.1 bpm
D. 9.1 bpm
E. 66 bpm

Mea~ = G6.4% bpm
= Q.07 bpm

e in Mn> Lo T80~ (06 pm

W

7. A centrifuge used for separating plasma from blood operates at a maximum rotation speed of 5000
rotations per minute (rpm). It starts at rest, and has a constant angular acceleration for 2 seconds
before it reaches the maximum rotation speed. The number of complete rotations the centrifuge

makes during this time is closest to

80
B. 300
C. 3000
D. 5000
E. 300,000

mew >0
e _go 00 vot

t= 2« min
Ned 28
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8. Attime r =0, small red marble is released from rest at the top of a smooth, frictionless incline that is
at an angle 6 relative to the horizontal. The red marble begins rolling down the incline. A short time
later, when ¢ = T, a blue marble is released from rest at the top of the same incline, and begins to roll

in the same direction as the red marble. At a time ¢ = 27, what is the speed of the red marble relative
to the blue marble?

@) Ty sin(6) az 9 sin B

B. 2Tg sin(6) \;"Q__A; f\rr : i’) sin B .e

C. %ng sin(8) L J 8 C-E, T»
D. %ngsin(e) lg Ues b CJ A

E. zero

e~y = gske (-t )
= Tj sin &
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FREE-FORM PART (16 points total)

Clearly show your reasoning and work as some part marks may be awarded. Write your final answers in

the boxes provided.

PART A [5 points]

Tennis ball launcher “A” fires a ball so that the initial velocity has an angle of 25° above the horizontal.
The ball returns to the same height it was launched at after traveling a horizontal distance of 23 m.

What was the initial speed vi of the ball?
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PART B [5 points]

e v ’com,aowd- .

Use -

-
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\{

= ~— gt
Vep =Voy 7 7
/-’0'"0 §1\A6' = /U;S"‘\9 ‘?t_
2 t= T siab

R =, cos0 XZ_%S 351\01

v -V, siA®

ﬁ’U.D :‘J\}&—~ = qg‘z&)..
Zsin® wsh 2 sin25 cosls
= [T7.0 w7
Vi = M/S
QZ- 5(.9 —P‘S;

Tennis ball launcher “B” fires a ball with an initial velocity of 25 m/s, at an angle of 35° above the
horizontal. The ball travels a horizontal distance of 12 m, then passes through the window of a building.
What is the vertical distance yr of the ball above its initial height at the moment when it passes through

the window?

o
[
'
Ao X

e =V, Cos B OO"S"‘W\“’:K/(-_

—’\)’oosﬁ't

_A

-

- N

Y&

\,(

’\}‘, 005(9

Page 5 of 7

\{F: \{( -Ir\}:,\(‘t +

1"

}aye'z
O + /U'S!/\Gt '}

2

ZU. s’ @
\2Z tan3S - ¥ﬂ(‘g([Z} -
2 (25) (s 35)°
=672 m

6.7 m
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PART C [6 points]

Tennis ball launcher “B” fires a ball with an initial velocity of 25 m/s, at an angle of 35° above the
horizontal. At what horizontal distance (or d1stances) Xt ﬁom 1ts starting point will the ball be 10.0 m

above its initial height? — 0 T e~ N
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