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03 — Worksheet — Conservation of Yechanical Cnevgy 134 mavks

Part 1: Gravitational and Kinetic Energy (Very Easy)
Q1: A 39.0N force is applied to a 3.98kg to lift it 1.3 meters high. How much work was done?

(Record your three-digit answer in the Numerical Response boxes below)

o0 &/ w82
s[ol. ]z Opimasi Opreg=

R Fa = M
E‘):‘(v;:maym 2 =(3.28)£%8\) * 39.04%8 Al
= 50.8 T Fopp = 27.0438W
W AE W= £
wW:508T - (39.0438X1Y)
=50.87%

Q2: Another 3.98kg desk is lifted using 39.0N of force. If 16.0) of work was done, then the desk was
lifted a height of a.bc x 10 meters, where a, b,c,anddare ___, __, ,and __.

(Record your four-digit answer in the Numerical Response boxes below)
VA AE{;

Ep * cogh

16 = (398Y18)h

h > l-{,lezo" ™

Yl o]

Q3: A plane that is 1238 meters above the ground has a gravitational potential energy of 5.0 x 10% J. The
mass of the plane is a.bc x 10 meters, where a, b, ¢, and d are , , ___,and __.

(Record your four-digit answer in the Numerical Response boxes below)
Ep= b
] 2|4 =3
5.0%08 = (mXad) 1238)
= Hl,169.95 1q
rma 4 122071 Ky
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Q4: What is the kinetic energy of a 675g baseball that is moving at 376 cm/s?

(Record your three-digit answer in the Numerical Response boxes below)

™M= O.6'—75L’3
vz 3.6 ™,

MREE

Ep= lbeav?
=3 (0635)3.%)*
= 4,904 T
R4 1

Q5: If a bullet fired from a rifle has a velocity of 87 m/s and a kinetic energy of 83.26J, then the mass of
the bullet is a.bc x 10 kg, where a, b, ¢, anddare __, _, _, and

(Record your four-digit answer in the Numerical Response boxes below)

2|2]0|2 MRS Bu 4 pon?
Ex: 83263 - o g}
R 23.26 = $()87)

e 2.20xa0"2 l<q

Q6: A bird is flying at 121 cm/s while 23.4 meters above ground. If the bird has a mass of 1780 grams,
then its total mechanical energy is Joules.

(Record your three-digit answer in the Numerical Response boxes below)

vz .21/ Ep = h Ey °3 2
| K " Z2wN
H) 1o h=23.4¢ = (a8 Y181 )(23.0) =3 (1.38)(1-2\)*
™: .38k T YHog.bobr2s * ].30%049

Emn = EP*E\(
= vo9.al 3
¥4YoTv
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Q7: What is the mechanical energy of a 394g arrow flying at 4.8 m/s, 0.79 meters above the ground?

(Record your three-digit answer in the Numerical Response boxes below)

3 . 5 q ™M= 0430"{6 Ep-: h Eyz 2
V= 4.8« ¢ ’g;-j W4 Xa81)(0-39) “ -imv 2
=3 (0.394 )(4.8)
h=079% ¢ =3.0534606 T <4 533887
Emn ° Ep + Bk
= H592306 3
~ .57

Q8: A butterfly has a gravitational potential energy of 0.051 J when it is 5.2 meters above the ground,
and is flying at a speed of 0.026 m/s. The total mechanical energy of the butterfly is a.bc x 10 J, where
a,b,canddare___,__ ,_,and

(Record your four-digit answer in the Numerical Response boxes below)

5[v]eol2 fproo5 s Ep: ogb
h=52m = («28:1X5:2)
v - 5.026 0.051 = ()98 )5
-2 ™= 999364 U <07 q
Een™?
Ee=" Ew® 3ou*

= 3(199%476< 0" )o.026)*
= 2.%392 186”7 5

o = E()“'EK
= 0.05 + 3.3392x0" %

= 5.100033392 %162 T
A 5.10%107% T
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Part 2: Conservation of Energy (Easy)

Q9: A ball has a mass of 0.500 kg and is kicked vertically, reaching maximum height of 17.0 meters. The
maximum speed of the ball was a.bc x 10? m/s, where a, b, ¢, and d are

——— ,__,and __.

i
(Record your four-digit answer in the Numerical Response boxes below)

1831 > Bp Be 2 Ep %0 Ex > Ep
P10,V 903\—»
(Léu ' va "3 §
iv? = (a8)()
vh: 333, 54
V= 18.26m

Nx 1.83np s

Q10: A 5kg mass is dropped from a height of 6m. What is the speed of the object immediately before
impacting the ground, in m/s?

(Record your three-digit answer in the Numerical Response boxes below)

\}' (@81)6) = $v?
- v= 10.85%)
"’ Ex 5

N> 10.9 &Y
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Q11: A disgruntled student throws their 1.3kg textbook straight up into the air at a speed of 6m/s. What
is the maximum height that the textbook reaches?

(Record your three-digit answer in the Numerical Response boxes below)

(l.]8lz] e B — Ep
2964% - gk
e 506)* (a3,

h”g_'ﬁm

Q12: An object of unknown mass is dropped from a height of 100m. Ignoring air resistance, what is the
speed of the object directly before it hits the ground?

(Record your three-digit answer in the Numerical Response boxes below)

L' "’ ° 3 ?EP EP =3 E‘g
?gh > oAVt
DEe (28Yio0) = 3?
N 1962

V= 44y.3 g
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Part 3: Conservation of Energy (Medium)

Use the following information to answer Q13-Q16:

Incline Planes as Simple Machines

An inclined plane, also known as a ramp, is a flat supporting surface tilted at an angle, with one end
higher than the other, used as an aid for raising or lowering a load. The inclined plane is one of the
six classical simple machines defined by Renaissance scientists. Moving an object up an inclined
plane requires less force than lifting it straight up, at a cost of an increase in the distance moved.

In the example below, a force of 70N is required to push a 10kg box up a wooden incline plane.

Q13: How much work is done, in Joules, to push the 10kg box diagonally up the incline plane?

a. 501 W= Fa

b. 701 = (N Y5:)
© 350 = 3% 3
d. 7001

Q14: How much force would have been required to lift the box straight up in the air without the aid of
an incline plane?

'.ﬂB

a. 300N

b. 50.0N “(10)(2.8)
(© 981N LR

d. 2943N



L WZSE

Use the following additional information to answer Q15-Q16:

When pushing the box up the incline plane, friction is created from the rubbing of the box on the
wooden ramp. As a result, there is some thermal energy loss, and the incline plane is not 100%
efficient.

Q15: How much potential energy does the 10kg block have when at the top of the incline plane?

a. 98.1J EP ] (ﬂgb

® 29431 =(16Y28)) (3)
c. 392.4) -

d. 490.5) 215

Q16: How much energy is lost due to thermal energy loss?

(Record your three-digit answer in the Numerical Response boxes below)

5| 5 3 Ein® uhbw: 357
Eout Ep = 294353

AFE =553 1
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Use the following information to answer Q17-Q18:

A 10kg object accelerates from 5m/s to 7m/s over 15m due to a constant force. Assume that the

system is frictionless.

Q17: How much work was done to accelerate the object?

(Record your three-digit answer in the Numerical Response boxes below)
R § T _ 2
Ec= zenv;? = 300X5)* - 125 3
- L T . T - S
Es = Zenvg® - 3(0)(3)* = 2573

1]2]0

AE = Lbeu= 20 T

Q18: How much force was applied to the object to accelerate it?

(Record your three-digit answer in the Numerical Response boxes below)

gl.lolo| Celeo=! Optioco # 2

Woar = FQA Ng?: viZ2a 220
120 = (FY15) 3% 5% L 20)(5)
F= 8/\, as 0-8 “Y«,‘-
F= 8.00N

F:ma
= (1o)o 8)

: 8.oon




Use the following information to answer Q19:

Rollercoaster Track

An empty 500kg rollercoaster cart has a velocity of 5m/s at Location A, and a velocity of 12m/s at
Location B.

i0m

i0Om

10Om

Q19: How much energy was lost due to friction? (2 marks)

g‘fﬁ:ﬂi— Vosi(:ion e
Ep- m5\s Ep:rm h
* (500481 X%0) =(550Y9.81)10)
=13, 150 1 *HM9,050 3
Eu’zmv" . E;‘: }Lmv"&
= 3(560)5) = 1 (S00X(12)?
* 612507 = 36,600 3~

Em < 163,400 5 Em: 851050 I AE= 68, 350 Tw
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Use the following information to answer Q20-Q22:

Frictionless Rollercoaster Track

An empty 500kg rollercoaster cart is used for a safety inspection of a recently constructed track. The
cart is initially stationary at Location A, and the track is considered frictionless.

15m

12m

i8m

Q20: What is the total mechanical energy of the cart at Location A? (1 mark)

Eo b
P ez

132,435 7
Ex:o7

| B> 32435 5 |

Q21: What is the speed of the cart at Location B?(1 mark)

Em- 132,435 I Ee ':-‘z-m\,‘l
fo o 132,435 = §(509) v*
Ex: (32,4357 N%: 63924
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Q22: How long does it take the cart to clear the 18m distance at Location C? (3 marks)

2 v
Fp = cgh 43,535 - 2
1 o
-.-( soo0Y2.80) ) 2) ﬁ . 2 (500)\:2
= 58n860 hY NTE 2943

Ee: 73,595 ¢ VE I3 155
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Part 4: Combination Questions ( Hard)

Use the following information to answer Q23:

An initially stationary block is pushed with a force of F,,,, = 100N [330°], moving a displacement

of Ad = 5m [0°]. The coefficient of friction between the block and the surface is 0.05.

[ = Feos 30 = 8660 25N

ape TR
£ ol ‘Fi= Fse 30 = 50.0000 N
b‘o \ [
= ' fes@ad. Boleoas He
NS B8N —— O et
5m Scces,
80kg ——
H = Mo b \L
-’(0.0Sng.(.g) _
= HL34N g4 = 384 80 \\
Q23: The thermal energy loss due to friction is a.bc x 10 Joules, where a, b/¢ and d are e,

and

(Record your four-digit answer in the Numerical Response boxes below)

2loja]2 Feet = (866025) + (-1.3%)
= YYy.8625
a: fet . 4y 8625 _ s
rag) 8o s 0-560:’8"7/5
<>
V5% vi2e 200
\L,zg (o)1+ 2(0’56073X5>
N5t: 5 6028

Vs : 2 26808,

v

Eio:uloax ® Fd = (86.(,625 )(5) TH33 25T

Eout = Bt -

AE: 208 6798~
AE > Z-Oq"loz‘x—

2(80)2-%8e8)* 2243123 T
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Use the following information to answer Q24:

A pendulum arm is raised upward, as depicted below. When the arm reaches the lowest point, the
string snaps and the mass is launched horizontally.

i N
3 N\
| aee

1.5 cosHo \1 5m

P ARG e e e s
v

Q24: What is the horizontal range of the launched mass? (3 marks)

Ep- tﬂﬂh'

PRSIy Epy = gy Eve = feau,?
- y : N
- 58.86F = 5193338 T -88662= 3(2)v,2
Bis 688662 Ve= 688662
Vg = 2.624w)
Frosectle Aot
o Y-comp
NeZZAMG Nz oy A= Vit Yt ? d
Ax"? r~ -9.8 1 Y52 ' * Wt
X -2.649 - (o)t » 2(. 42 x_ o
. Y7 24490 -2.649 = -“f.°lo5z‘l( e = ( 2-:2")(093"')
‘L-’? t?-: 0'9350 = ,' IQM
t?o.93144

\dx % 1900 |
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Use the following information to answer Q25-27:

A string is connected to a 200g mass to create a pendulum. The mass is originally at Position A when
it is released. It swings down to Position C, at which point the string catches on a post located 25cm
above the mass. The mass then swings around the post, up to Position E, as depicted below.

i

Q25: How much potential energy does the mass have while at Position A?

(Record your three-digit answer in the Numerical Response boxes below)

|

q

6

bp= cgb
= (0.2Y2.811)
a6 5

p‘:&l.% 3
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Q26: What is the speed of the pendulum mass while at Position C?

(Record your three-digit answer in the Numerical Response boxes below)
) =
IRCIE fp B
9962 = 2g?

1962 = :(0.2)v?

N 19.62

V= H.429 e

vy H3m)

Q27: What is the tension of the mass while at Position E? (3 marks)

Eo: = Ep; + B

1962 = (02Y981Y05) + 3(02) v
1962 = 6981 +4(0.2) w2

Vs 2: 9.8)
Vs © 3.132“'}'5

Ower o senall diskac, nppco ";m"““lj coashent spead.
Feorv™. (0a)(3132)2 +.QU8 N
(025 =

Fq o = (0.2Y281) ~ j9¢z 4

N

J N -
E’Fj+l:l" I
+

18 = 1962 + [

| = 5280 A |




