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The diagram below shows block A, having mass
& 2m and speed v, and block B having mass m and

12 2 F
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2m
-
P
o
OSSP T T 7777777 777 7777777777777

Frictionless surface

Compa.réd to the kinetic energy of block A, the

kinetic energy of block B is

(1} #he sns (3) one-half as great

(2) twice as great (4) four times as great
T s— R

The diagram below which represents a simple pe'nduluni'_w;a
a 2.0-kilogram bob and a length of 10. meters. The pen-

dulum is released from rest at position 1 and-swings’
without friction through position 4. At position 3, its low-
est point, the speed of the bob is 6.0 meters per second. ,

61 At which position does the bob have its maximum
2 kinetic energy?
(11 3) 3
@ 2 (4) 4

- in relation to position 3?
(1) 18 joules (3) 72 joules
(2) 3& joules (4) 180 joules

@ 62 What {s the potential energy of the bob at position 1

R == L 6 SR T o e A K i R A e S i e i e S I TR S T S e R e T A S ]

L’ One joule is equivalent to one

(1) le—'!vt——ol;— (3) watt®-newton
meter
i

@) l-cilgg;_rau:n-mete:'2

(2) k:ilogrzun-l:neter3 5
second



m cart at the foot of a hill 10.0 meters hlgh For
gz cart to reach the top of the hill, what is 'Fhe
minimum kinetic energy of the cart in thg position
shown? [Neglect energy loss due to friction.]

9 The diagram below shows a moving, 5.00-kilo-

AN
10.0m
L

/7‘7///////////// z
(1) 4917 (3) 250.§
(2) 50.0] (4) 491]

Base your answers to questions through onthe
diagram below. Which represents a 2.0-kilogram
mass placed on a frictionless track at point 4 and
released from rest. Assume the gravitational
potential energy of the system to be zero at point

point 4 is approximately
(1) 80.7
(2) 20.7

@ The gravitational potential energy of the system at

(3) 80x10%7
(4) 7.0x 102]

Compared to the kinetic energy of the mass at

point B, the kinetic energy of the mass at point g
is
(1) % as great
(2) twice as great

(3) the same
(4) 4 times greater

@j As the mass travels along the track, the maximum
height it will reach above point g will be closest to

(1) 10.m
(2) 20.m

(3)30.m
(4) 40.m

speed at point ¢ would be
(1) 0. m/s
(2) 0.50m/s

@ If the mass were released from rest at point g, its

(3) 10. m/s
(4) 14 m/s

@ Compared to the tota] mechanical energy of the
System at point 4, the total mechanical energy of

the system at point zis
(1) less

(3) the same
(2) more



@

Which graph best represents the relationsh
between the gravitational potential energy of
freely falling object and the object’s height abo
the ground near the surface of Earth?

Gravitational
potential energy
Gravitational
potential energy

Height Height
(1) (3).

Gravitational
potential energy
Gravitational
potential energy

Height Height -
(2) _ (4)

In the diagram below; a 20.0-newton force is

used to push a 2.00-kdlogram cart a distance of
5.00 meters. :

PR R P T e,

The work done on the cart is.
(1) 100.7 - (3) 150.
(2) 200. ] v (4 40.0}

i A constant force of 1900 newtons is required to

keep an automobile having a mass of 1.0 x 10°
icilograms moving at a constant speed of 20.
meters per second. The work done in moving
the automobile a distance of 2.0 X 103 meters is

(1) 2.0 x 10* ] (37 2.0 % 105]'
(2) 3.8 % 1047 (4) 3.8%x 1087



In the diagram below, 400. joules of work is done
raising a 72-newton weight a vertical distance of

5.0 meters.
L,
o
72 N
50m
7
Force

E 72N

e s e |

How much work is done to overcome friction as _
the weight is raised?

(1) 40. (3) 400.7

(2) 360 | (4) 760

|

Which combination of units can be used to

express work? -

(1) mewtons.second  (3) pewton/meter
meter

(2) mﬁ—e’-@ (4) newtonemeter
secomn

‘A spring of negligible mass has a spring constant
of 50. newtons per meter. If the spring is
stretched 0.40 meter from its equilibrium posi-
tion, how much potential energy is stored in the
spring?

(1) 20.7 (3) 807

(2) 10. © (4) 4.0]



. : . H)
What is the displacement of the mass hanger (
/ 7 shown in thgldsipagram after a 0.20-hlqgram mass
is loaded on it? [Assume the hanger is at rest in
both positions.] :

o OB 0.20 kg
Meter
; Stick L Y

Unloaded Loaded
' 12.70 cm
(1) 12.30 cm (3)
(2) 1250 cm (4) 13.30 cm

The graph below represents the relationship
between the force applied to a spring and the
" compression (displacement) of the spring.

§

\J

Applied Force vs. Compression

1.00 -
0.50 .
0.80 - //
¥ 0.70

- ERE
0.50 — =
0.40 }—+ /
0.30 ! / - . :
0.20 +—
a.10 /
00 0.10 0.20 0.30 0._40 0.50
Compression (Displacement) (m)

Force (N)

What is the spring constant for this spring?
(1) 1ON/m (3) 0.20 N/m
(2) 2.5 N/m (4) 0.40 N/m

Car A and car B of equal mass travel up a ful,
Car A moves up the hill at'a constant speed
that is twice the constant speed of car B. Com-
pared to the power developed by car B, the
power developed by car 4 is

1 the same

2 twice as much

3 half as much-

4 four times as much

A

A 5.0 X 10%-newton girl takes 10. seconds to run
up two flights of stairs to a landing; a total of
5.0 meters vertically’ above her starting point.
What power does the girl develop during her run?

(1) 25W " (3) 250W .
(2) 50. W (4) 2,500 W



PART X - Fill Ink
(20 paiat)

2._9 (2 3,.&;ﬂ-'t,)

In the diagram below, a 20.0-newton force is
used to push a 2.00-kilogram cart a distance of

5.00 meters. :
20.0 N 5| 200kg |
s b e
B D T S
The work done on the cart is ‘eules
TR T T, )
I -} e, B gt S S S e m

11) @ When u 3-kilogram mass is lifted from the

e *) ground to a height of 10 meters. the gravitational
( g potential energy of the mass is increased by

approximsately 5 ) :
Joules. Hauii)

95 Kj

[!0-’-\1}"-‘}

" ’!////1///’;///
@ F2 0 - T ;“w"'cﬁraa rmass  Talls
;"NJ,!’.:-‘J&}/ (_; "'\C}'"f-}) fu f“‘-re 3r©dﬂc}
F('J \)e;’.ac;‘}\/ \__,;;” bf’ ‘M/j' (3 Ft'-in}')
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) A block weighing 15 newtons is pulled to the top
; of an incline that is 0.20 meter above the ground,
(Spoint j) as shown below.

15“\-\.

)
T Weon blog .
0.20 m

4

If 4.0 joules of work are needed to pull the block
the full length of the incline,

= The mass of = ek “s kj (’;"Q
— The Puf"x?-"\'l-“qx Eﬂ*-"“jy af the block
at Fhe to p ef the incline 3 _jcqlcj (ZPQ

£ Tj_‘e \Jo;“K JQHE Q\ju}ﬁj } ffi;_ffc)n f:f ; J’Q\J]G} (ZPQ

e T e e e T

2 q) . A catapult with a spring constant of 1.0 x 10*new-
ety tons per meter is required to launch an airplane
f"‘ poist)  from the deck of an aircraft carrier. The plane is
released when it has been displaced 0.50 meter
from its equilibrium position by the catapult.
The energy acquired by the airplane from the

catapult during takeoff is approximately

o )au'u (Lpbad

3.5) The diagram below shows a 1.0 x 10°-newton

crate to be lifted at constant speed from the
("EF‘“’J ground to a loading dock 1.5 meters high in
: 5.0 seconds.

——
THIS END UP

1.0 x 10°N
ST ET TIPS AA A LA s

= TLwe wo’k C}C""f’ ol Iif ¢ f‘-\e Cf‘”’f _)qu?) (Z.ﬂ‘u.m‘

— T he Igadt’r reg\u-'rfz) fo fr‘Ff the <Vd}'?(2ﬁ’5,'q9




lc) A lq.-newton force is required to move a
3.0~kllogram box at constant speed. How much

2ol at>) POWer is required to move the b :
( £ ) 2.0 seconds? ox 8.0 meters in

Ua“j

—

PART IL
(Pralens a,t)

7 A 650-kilogram roller coaster car starts from rest at the to]é of the first hill of its track and
l glides freely. [Neglect friction.]

, g First
S "") Hill

Scale
1.0cm=3.0m

Second
Hill

Third

Hill

End of
ride

116 Using a men&c ruler) and the scale of 1.0 cm = 3.0 m, determine the height of the first
hill. font -

117 Determine the gravitational potential energy of the car at the top of the first hill. [Show
all calculations, including the equation and substitution with units.] ~° (3 poin ;,)

118 Using one or more complete sentences, compare the kinetic energy of the car at the
top of the second hill to its kinetic energy at the top of the third hill. ( 3 e 1)



l%) Base your answers to parts a through d on the information below.

o f\am!‘) A 6.0-kilogram concrete block is dropped from the top of a
tall building. The block has fallen a distance of 55 meters and
has a speed of 30. meters per second when it hits the ground.

a At the instant the block was released, what was its gravitational potential energy with
respect to the ground? [Show all calculations, including the equation and substitu-
tion with units.] ~ _(3..ri _

b Calculate the kinetic energy of the block at the point of impact. [Show all calcula-
tions, including the equation and substitution with units.] ( 3et)

¢ How much mechanical energy was “lost” by the block as it feﬁ?("z Pf)

d Using one or more complete sentences, explain what happened to the mechanical
energy that was “lost” by the block. (]_ Pr)

@ ®

© @

The diagram below shows a spring compressed by a force of 6.0 newtons from its rest position to its
1Q) compressed position.

l-jra‘m\)

REST
POSITION

I COMPRESSED
POSITION

Calculate the spring constant for this spring. [Show all calculations, including equations
and substitutions with units.]

(1)




20)

i'g,fo.'q \'j)

Using a spring toy like the one shown in the diagram, a physics teacher pushes on the toy,
compressing the spring, causing the suction cup to stick to the base of the toy.

Trials 1-5 Trial 6

Not separated Separated
from base from base
Suction cup

Spring
- Base

When the teacher removes her hand, the toy pops straight up and just brushes against the
ceiling. She does this demonstration five times, always with the same result.

When the teacher repeats the demonstration for the sixth time the toy crashes against the
ceiling with considerable force. The students notice that in this trial, the spring and toy sep-
arated from the base at the moment the spring released.

The teacher puts the toy back together, repeats the demonstration and the toy once again
just brushes against the ceiling.

d) de s¢ribe the conversions that take place between pairs of the three forms of mechanical energy, beginning
itk the work done by the teacher on the toy and ending with the form(s) of energy possessed by the toy

when 1t hits the ceiling. [Neglect friction.] (t{ ,am'n_})
‘) Fxplaim, in terms of mass and energy, why the spring toy hits the ceiling in the sixth trial and not in the
other trals. (4 ‘M;,\Jf)
L -



