A boy is standing at the stern (back) of a boat that is 8.0 m long. There is
no friction between the boat and the water. The boy has a mass of 63 kg
and the boat has a mass of 780 kg. The bow (front) of the boat is touching
a dock and the fore-and-aft axis of the boat is perpendicular to the dock.
The boy walks from the stern of the boat to the bow. When he reaches the

bow, his distance from the dock is:
a) 77m dmk 1 m= 63kq M:?’gokj
b) 0.3m g"‘:t:/i? m7+MV=O
© 06m - -
d) 80m U M _ &m

A body of mass m is whiled at a constant angular velocity on the end of
a string of length R. To double the kinetic energy of the body as it whirls
while maintaining the angular velocity, the length of the string must be

changed to 20%
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® Rv2 < r
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For this question, assume that all velocities are horizontal and that there is
no friction. Two skaters A and B are on an ice surface. A and B have the
same mass M = 90.5 kg. A throws a ball with mass m = 200 g toward B
with a speed v = 21.5 m/s relative to the ice. B catches the ball and throws
it back to A with the same speed. After A catches the ball, his speed with
respect to the ice is. A o —>
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A mass m;= 2.5 kg is connected to another mass my = 4.0 kg by a com-
pressed spring. Both masses are at rest on a frictionless surface. When the
spring is released, the masses are pushed apart and a total energy of 16.8 J
is given to the two masses. The speed of mass my is
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A projectile is fired at a speed of 400 m/s at an angle of 60° above the
horizontal. At the highest point of its trajectory, the projectile is broken
into two equal pieces by an internal explosion. Just after the explosion, one
- of the two pieces is known to be traveling vertically downward at a speed of
300 m/s. The magnitude of the Ve10c1ty of the other half of the projectile
us+ be re

is 5~ inihal Veiocﬁy of the Pre 'ecji‘@a ‘

500 m/s . explosion
% 1.50 km/s - ”’_”ljb le @00”) LoNE0 = wwl P\
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e) 123 m/s o(ZW\)LP _ D—. _\_mu:z ____7
C = U’ oﬂ(f U

A 7000-kg coal car of a train coasts at 7.0 m/s on a frictionless track when
a 3000-kg load of coal is dropped vertically onto the car. The coal car’s J 400 +300
speed after the coal is added is

a) 2.1m/s MUE =(M +m)l):?' th =5007¢
(13 3._0m§s M "
4.9 m/s
U, = — U = 6{9 <
d) 7.0m/ L S
e) 16m/sS 3 M+

A pitcher throws a baseball with a velocity of 27 m/s. After being struck
by a bat the ball travels in the opposite direction with a velocity of 40 m/s.
If the ball has a mass of 0.11 kg and is in contact with the bat for 3.0 ms,
the average force exerted by the bat on the ball is

)OS P AD = mall - (40~ (0‘2?)//59'~/
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(e) 2.5 kN
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A 20-g bullet is fired into a 2.0-kg block of wood placed on a horizontal
surface. The bullet stops in the block. The impact moves the block (+
bullet) a distance of 5 m before it comes to rest. If the coefficient of kinetic
friction between the block and surface is 0.25, calculate the speed of the
block (+ bullet) system immediately after impact.

a) 20m/s f; -'—W'H’W}/}y , A //ef'

b) 3.5m/s , ., : / s: 7(4

o 25m/s ACC&&I;QJ; /Z c}[%e /é/acéf “ / ﬁ
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e) 2.2m/s - —
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A 5-kg blob of putty is dropped from a height of 10.0 m above the ground
onto a light vertical spring the top of which is 5 m above the ground. If the

spring constant k¥ = 200 N/m and the blob compresses the spring by 1.50
m, then find the amount of energy lost in sound and thermal energy.

~A -

a) 20.07J ‘ E.- mgH h=5m -).om=35m
b) 169 J ) :
c) 2667 (0m=H
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A bicycle wheel, a hollow sphere, and a solid sphere each have the same

mass and radius. They each rotate about an axis through their centers.
Which has the greatest moment of inertia and which has the least?

@ The wheel has the greatest; the solid sphere has the least.
b) The wheel has the greatest; the hollow sphere has the least.

c) The hollow sphere has the greatest; the solid sphere has the least.
d) The hollow sphere has the greatest; the wheel has the least.

e) The solid sphere has the greatest; the hollow sphere has the least.

The prefix "nano” means -9

a) 10712 IO

b) 107¢

c) 1073

d) 1072
@ None of these is correct
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To convert a quantity from km/h to m/s, you must

a) multiply by 1000 and divide by 60.
multiply by 1000 and divide by 3600.
multiply by 60 and divide by 1000.
multiply by 3600 and divide by 1000.
None of these is correct.
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A wheel (radius = 0.20 m) starts from rest and rotates with a constant
angular acceleration of 2.0 rad/s?. At the instant when the angular velocity
is equal to 1.2 rad/s, what is the magnitude of the total linear acceleration
of a point on the rim of the wheel?

a) 0.40 m/s? QA = ‘} + Q. z g
b) 0.29 m/s? é’ \/(w r) (er‘} 32
c) 0.69 m/s? (y=5 =wr
(@ 049 m/s? r
e) 0.35 m/s? a. = &Er

A river 1.00 mile wide flows with a constant speed of 1.00 mi/h. A woman
leaves from a point on the river bank. The woman rows a boat 1.00 mi
directly upstream and returns to the starting point. Her speed in still
water is 2.00 mi/h. The travel time for the woman is

a) 2.00h Uy — J@fociﬁy o][ Hhe womas, Qs she

b) 1.15h ‘ movey sTream
c) 1.00h dw ,yl L - D“@/m? %e wemas, as 4%2
@)) éggi‘ - meves oﬂowns recm M’ "
e . my ! i
U, u - ZJ - / A h 5 J 0? 54
A car accelerates uniformly from rest to a speed of 20 m/s at the end of 1 / il =/ A
min; it then accelerates uniformly to a speed of 40 m/s at the end of the
next minute. During this 2-min period, the average speed of the car is 7} - @ - 033 )
a) 7.5m/s 7[ _ Olr U;a Ly
b) 30m/s A=Cons’ => Ql/eraje oS ZL'; ILQ t 'Z(a/ =/ 33A
c) 15m/s
@ 20m/s 5 O+ 4’05
e) 40 m/s e w
) 40w/ pe © £
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A 3-kg block sits on an incline where the top half of the incline has a
coefficient of kinetic friction of 0.5 and the bottom half is frictionless (see
Fig. A below). The angle of inclination is 35 degrees. If the block is released
and travels 10 m along the rough part of the incline and then 10 m along
the smooth part before it makes contact with the spring (k = 200 N/m),
calculate the distance the spring is compressed.

a) 147m ma‘ Sfﬂof—ﬂ —=a - gsind -fleass) = .57 53
om S N pirgedid P00l 2 31442 //—/@m/

c) 2.16m
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A balloon is ascending at a rate of 4.9 m/s at a height of 9.8 m above the Py
ground when a package is dropped. The time taken, in the absence of air AaX
resistance, for the package to reach the ground 1s o/ vi ﬁl’ AJ(
m
a) 10s Im=(49%)t - e ob‘/am
b) 15s I ( :) 07/ AKX =/.56m
© 20s 121 +2=0
d) 25s _
e) 3.0s @:’Q')HHH) }
t=4s
The vector in Figure B below that could represent the vector A — B is
a) z
© 2
c) i
d) i
e) b

What angle does the vector A =3i- 47 + 5k make with the positive z
axis?
a) 55.5°
d 45.0°
c) 64.9°
d) 34.5°
e) 25.1°
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A train, starting from rest, accelerates along the platform at a uniform rate
of 0.6 m/s%. A passenger standing on the platform is 5 m away from the
door when the train starts to pull away and heads toward the door at an
acceleration of 1.2 m/s2. How long does it take the passenger to reach the
door? ‘{9 Hue el DOOR
_ position of ssemger < 30
a) 3.0s X P P Fﬂ

b) 17s Xq - {;osiﬁol’\ O{W cloor AT

4.1s 2 ~ 42 L 06 2
@ Xd = XLD‘Y' Q’D;‘%’ ’;O""(Oé g'z)z’/ 5+ Z‘t =5 ‘t

A roofing tile slides down a roof and falls off the roof edge 10 m above the - \)‘ ¥ _4ls
ground at a speed of 6 m/s. The roof makes an angle of 30 degrees to the
horizontal. How far from the ezit point on the roof does the tile land?

l = fiom)+ x> = \*W =l Fm

a) 6.0m
16.0 . o m
é) 11-72 er = D: ey 30 = 5£$ ) w
13.6 A - Jisin30 = 3%
e§ 192 m %= Uyt Ui Uisin >

— 10w ~(3 %)’c + gg —> 1= (155

, X
A turntable rotating at 8.0 rad/s slows to a stop in 10 s. If the acceleration X=6wm

is constant, the angle through which the turntable rotates in the 10 s is

a) 0.80 rad 9 - ;Z‘L'[(*)C —r(,df)f ‘;2'/!' (g %’AJOOS) = 40!‘06?

b) 0.40 rad

40 rad
d) 80rad
e) 16rad

A 44.5-N weight is hung on a spring scale, and the scale is hung on a string
(Fig. C below). The string is lowered at a rate such that the entire assembly
has a downward acceleration of 4.90 m/s?. The scale reads

(3 222 N ma = mﬁ -1 N
Dank Tl <mgle 5] ()i
T-24.9N
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Which of the following free-body diagrams (Fig. D below) represents the
block sliding down a frictionless inclined plane?

a)
b)
c)
d)

©

1

(SR~ NIV )

You want to elope by sliding down a nylon rope made by tying stockings
together. The rope will withstand a maximum tension of 300 N without
breaking. Your mass is 61.2 kg. The magnitude of the smallest acceleration
a with which you can slide down the rope is

a)
®
)
4)

e)

BUE e maemgeT
i | me g T
20 m/s? Q-9 g98%,-

For this problem, (Fig. E below) assume no friction. A mass my = 3.5 kg
rests on a horizontal table and is attached by strings to masses m; = 1.5
kg and m3 = 2.5 kg as shown. The masses m; and m3 hang freely. The
system is initially held at rest. After it is released, the acceleration of mass

300NV

m
él. 25: 49

mgq will be
a) zero 0, T VV|3
1.3 m/s?
(% 5.2 m/s? mZD“ T - .
d) 8.7 m/s? M = M@ —
e) 9.8 m/s? ,5 59 ¢ ) «—?C'M ~M 9:{31"\3
(.« 1 ms Yo = (M=) G —= 0= L 7 s

A tired worker pushes a heavy (100-kg) crate that is resting on a thick
pile carpet. The coefficients of static and kinetic friction are 0.6 and 0.4,
respectively. The worker pushes with a force of 500 N. The frictional force
exerted by the surface is

a)
b)

d)
e)

SN uhe = s (mg) = 600N
500 N m&LX
100 N Fotor < FS,% = fhe erate down't noe

ngaﬁc Fwo rker = SO0 Nl

5];61,, Newlon s)
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An object with a mass of m = 12.0 g is falling through a resistive fluid in
which the gravitational acceleration is constant. The retarding frictional
force due to the fluid is F = bv, where F is the force in newtons, b is a
constant, and v the speed in meters per second. If F = 3.2 x 1072 N when

v = 16.0 m/s, the terminal speed of the object falling the fluid is 5 F 3.2 /Obi/

a) 0.12m/s -5 _ F =5 ; —

®) 59 m/s F ) me. = 6 mi
c) 0.19 km/s P Q=0

d) 16.0 m/s "8) ,}{5: OFC = b[/;ﬁ — ({; = @3:59'_”.

e) None of these is correct.

Power P is required to lift a body a distance d at a constant speed v. What
power is required to lift the body a distance 2d at constant speed 3v?

a) P P—ZV-”Q%@/ o Usl=3U= >i/:§;—

b) 2P + /
Qo Pl s T
e) 3P/2 z Z] P-3P

A child is sitting on the seat of a swing with ropes 10 m long. Her father
pulls the swing back until the ropes make a 37° angle with the vertical and
then releases the swing. If air resistance is neglected, what is the speed of
the child at the bottom of the arc of the swing when the ropes are vertical?

a) 112/: ' : @’L A:/ j-CéBS?Q

E; :121 mﬁs 27 lom r@l\ 2 OWL{ U )

Q@ oam/s 3 5.(1%)[4%0437):5
U= 6.2

Some possibly useful information:

g = 9.80 m/s?
1 mile = 1.609 km
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