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' f(".'_‘?I\xil:al'ltpvi'oblém‘s, r}égiect air resistance and take g = 9.80m/s|, unless stated otherwise.

A. [25,' points; show the details of your calculations; put a box around each final .]

A ball is thrown horizontally, with a speed of 5.0 m/s, from the edge of the top of a building,

‘and later strikes the (level) ground with a speed of 13.0m/s. (Note: Compared to other
similar problems you might have seen, the order of the steps to solve this problem might seem
“backwards”. Answer these questions in the order asked.)

3. - [5‘points]
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4. [5 poi'nt's]"

5.  [5 points]

[5 points]
strlkes the ground"

2. [5 points]
the ground?

‘What is the horizontal component of the velocity just before the ball

$

x"\’ 5”’/5

What is the vertical component of the velocity just before the ball strikes

1375

For how long was the ball in the air?

3‘0'64‘ I/;L-a.éz

Ho;wi'a.r from the base of the building did the ball strike the ground?

" How high is the building?

-
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g [25 points; show the details of your calculations; put a box around each final [answer] ]

T A small block starts from rest at a height of 2.0m on an inclined plane which'makes an angle

‘ ( of 8 = 30° with the horizontal. The coefficient of kinetic friction between the block and incline
is 0.40. N r

| ¢

g

( 1. [5points] In the space adjacent to the figure, draw a free-body diagram for the block;
draw all of the forces acting on the block, carefully indicating the direction of each force.

] 2. [8 points] Calculate the acceleration of the block, beginning from Newton’s laws.

3. [5 points] How fast\ is the block going as it reaches the end of the incline? .
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i 4 [7 points] If the block continues to slide on the horizontal ground with the same
o\J  coefficient of friction, how far does it slide before coming to rest?
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G ‘Multviplié-choice qﬁééﬁons [30 pts. (5 pts. each)]

Each question should be solvable by simply identifying the correct principle and/or equa-
tion(s). Write down the appropriate equation(s) and solve, and circle the correct solution.
If an incorrect answer is circled, some partial credit will be awarded if the appropriate work
is written clearly, coherently, and completely in the space adjacent to the the multiple-
choice answers.

If a multiple-choice question takes you more than about 2 minutes, move on, do the other
multiple-choice questions and the two long problems, and come back to it later. Pace yourself.

1. A ball is thrown vertlcally upward with an initial speed of 19.6 m/s. How long does it

take cach its maximum height? Y
T G LS
s N ’ -
@1 0s 7‘@ - I 3(0{' ‘t
(d) 0.5s -(r @
(e) Cannot be determined from the mformatlon provided. \/p ’l%

#43@

2. :Thei position, as a function of time, of a projectile is given as | b 7y ( 1S

C S -z = 150m+ (6.0m/s)t 27
‘ ’ y = 300m+(80m s)t — (4.9m/s3)t%

E %0 4+ (e~ |
! Whgt is the speed of the projectile at ¢ = 2.0 s?
/s 2o+ 809 — s’

?11.6 m/s 97 *
@ 10.0m/s X

(e) 8 Om/s

() 60m/s o

' 3 Two forcw F1 = 6.0Ni and F, = [th act on a 20.0kg object which accelerates with
"~ Tan acceleratlon of magnitude 0.5 m/s?. Note that the direction of the second force Fis
i eg , What is the magnitude, Iﬁgl of this second force?

10.0N - F, = oo
‘.ON tah I(.5) \/m";

W (c) '6.0N b +¥o>

(f) Cannot be determined from the information provided.
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4 A hangmg block is connected by a massless unstretchable string (which passes around a
massless frictionless pulley) to another block which is free to slide on a flat frictionless
horizontal table. Compare the tension in the string where it connects to the hlock on

the table to the weight of the hanging block.
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f X
? _ @tension‘ < weight >< G)

. @ tension = weight
- /1c) tension > weight

5 In an 1nert1al reference frame, a person holds a spring-meter scale from which hangs a
- .a weight. The rea.dmg on the spring-meter scale is 60 N. Then the weight and scale are
accelerated upwards with an acceleration of magnitudeg/3. What is the new reading of

the spring-meter scale? ' :
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Ay 45N

fd) 60N
 80N ) S M

48x105N | \( |

(c) 103N
(d) 103N




. D Multiple (T)rile/ (Fi‘b)a.il»se Questions ~ [20 pts. (2 pts. each)]

For each of the statements following the leading statement, circle whether the statement is true
or false. (There may be any number of true (or false) responses for each leading statement.
Each T/F response is worth 2 points. No partial credit will be awarded for an incorrect

- response.)

If any T/F response takes you longei' than about a minute, move on, and come back to it
later. Pace yourself. '

1. An object undergoes one-dimensional motion.

or F' If the acceleration is negative, then necessarily the object is slowing down.

Nz % @)r F If the average velocity for some time interval is zero; then the displacement for that

~time interval is zero.

\( @ CF 'If a constant acce]eratlon is non-zero, then the instantaneous velocity can never equal
~ zero.

2. A cdin rests on the ﬁpper suﬁace of a book which I hold horizontally. I release the
- book from rest and it falls straight down, such that the book’s upper surface remains
‘horizontal. Whlle the book is falhng

\ H \/ﬁor F The frictional force on the coin is zero.

“T or@The normal force on the coin is numerically equal to its weight.
* ',~,"‘: ';j-é;‘iv.:{.';. w~;"~-:e:—~:{.«ff.:ﬂ e 4‘N s = n:guq

3. A book is pushedu( by a horizontal a.pplled force, and slides at constant velocity across a
, honzontal table. ,
K T or The vector sum of a.ll forces on the book is zero.

he fnctlona.l force and the applied force are a “Newton’s third law pair”, that is,
they are equa.l and opposxte because of Newton'’s third law.

\/I‘ o he normal force on the book and the weight of the book are a “Newton’s third law
pa1r” that is, they are equal and opposite because of Newton’s thn‘d law.

4. As a car travels around an unbanked (i.e. not tilted) circular curve on a rough road at

tant speed. ,
\LT oéThe total static frictional force on the car’s tires is numerically equal to the net force
on the car.

\/ T or@’l“he net force on the car is directed outward away from the center of the circle.



