Physics 11 - Work, Power, Energy Worksheet / k E Y ]

1. Calculate the work done by a 47 N force pushing a pencil 0.26 m. —~ -
): 2. 23]

W : F:ox w: Y7 (.2

2. Calculate the work done by a 47 N force pushing a 0.025 kg pencil 0.25 m against a force of 23 N.

E. :47-23:2yv W=Farz 29(¢2s): [CT)
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# 3. Calculate the work done by a 2.4 N force pushi andwich across a table 0.75 m wide.
A . =Y.

4. How far can a mother push a 20.0 kg baby carriage, using a force of 62 N, if she can only do 2920 J
? -
of work w Fﬁx - ({7 :
z920 = c2 (ax)  [&X° -/

* 5. How much work is it tjli&i 2'0ng ﬁck of potatoes vertically 6.5 m? e 19 (. Y )
~ (1229 T ?
"' e 26‘1‘)‘.' 'Q‘~

6. If a small motor does 52(] J of work to move a toy car 260 m, what force does it exert?
ws F-ax |E:2N]
St F- 200 -

7. A girl pushes her little brother on his sled with a force of 300 N for 750 m. How much work is this if
the force of friction acing on the sled is (a) 200 N,{{(b))300 N? a) Wes ( fczo ~200)(?50)

W, sk, ex f ¥
s & ,LJ Jo:l.';t &~ b)) Wi a3 (300 - 300)1730)
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8. A 75.0 kg man pushes on a 500,000 t wall for 250 s but it does not move. How much work does he = ¢

do on the wall? @

9. A boy on a bicycle drags a wagon full of newspapers at 0.80 m/s for 30 min using a force of_4£_N.

How much work has the boy done? = _ &)X O Y o 00 W s ax
TSNS, e 2 kees = 49 (1Y%0)
3% ° ees, aX: Y0 ~ £ 2007,
10. What is the gravitational potential energy of aﬁ .2 kg person standing on the roof of a 10-storey

building relative to (a) the t‘e‘nth floar, (b) the sixth floor, (c) the first floor. (Each storey is 2.50m |

high.)a) Eo: ™9 . ?;u.z(q,t (s
= ol T(VENZ c) 202 (9-5)(10-¢.3);
11. A 10 000 kg airplane lands, descending e "Mdistance of 10°km vhile travelling 100 km m

measured along the ground. What is the plane's loss of potential energy?

“PE'”:' E = “7‘ ul _{‘_‘0“(9-9)(10.0.
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12. A coconut falls out of a tree 12.0 m above the ground and hits a bystander 3.00 m tall on the top of
the head. It bounces back up 1.50 m before falling to the ground. If the mass of the coconut is
2.00 kg, calculate the potential energy of the coconut relative to the ground at each of the following

sites:

(a) while it is still in the tree,
(b) when it hits the bystander on the head,
(c) when it bounces up to its maximum height,

(d) when it lands on the ground,
(e) when it rolls into a groundhog hole, and falls 2.50 m to the bottom of the hole.

a)PE: ~gy z ALEINR) 2357 d) 0T
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13. Calculate the kinetic energy of a 45 g ﬁé’lf’g‘gll travelling at: (a) 20 m/s, (b) 40 m/s, (c) 60 m/s.
KEzdmv? &) kE: $(0¥5)00: 1T ) g)F
g =37
14. When the speed of an object doubles, does its kinetic energy double? Explain your answer.
LE: Lav® (refe, * I1T)
r 2 m y - ; : 2 )l-_ ‘/V N
No, KE quedoopls v = (2v) =]
15. How fast must a 1000 kg car be moving to have a kinetic energy of: (a) 2.0 x 103 J, (b) 2.0 x 10° J,

) 1.0 KW-h? KE> 4 mv ® L 4 ) 200000 _: ¢ (t66%) !
60 > ¢pe06) L
a) & Y 08 v h,. 20 %Y
vedY o
16. How high5would ou have to lifta 1 ve it a potential energy of: (a) 2.0 x 10* J, (b)
2.00x 10° J, (&) 1.00 kW"h? 6) PE = .\), 6 ) 200000 /00 9,

155:%'?:4.’“7 lyz20.92)

17. A 50 kg bicyclist on a 10 kg bicycle spe€ds up from 5.0 m/s to 10 m/s.
(a) What was the total kinetic energy before accelerating?
(b) What was the total kinetic energy after accelerating?
(c) How much work was done to increase the kinetic energy of the bicyclist?
(d) Is it more work to speed up from 0 to 5.0 m/s than from 5.0 to 10.0 m/s?
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18. At the moment when a shotputter releases a 5.00 kg shot, the shot is 3.00 m above the ground and
travelling at 15.0 m/s. It reaches a maximum height of 8.00 m above the ground and then falls to
the ground. If air resistance is negligible,

(a) What was the potential energy of the shot as it left the hand relative to the - AR
.

ground?
(b) What was the kinetic energy of the shot as it left the hand? _,-4

(c) What was the total energy of the shot as it left the hand?

(d) What was the total energy of the shot as it reached its maximum height?

(e) What was the potential energy of the shot at its maximum height?

(f) What was the kinetic energy of the shot at its maximum height?

(g) What was the kinetic energy of the shot just as it struck the ground? 9.f )

$(9¥)3 ‘IHTJ?;T e) PE =3y 1557y
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19. A power mower does 9.00 x 105 J of work in 0.500 h. What power does it develop?

Vf » P= 7 -/A 3”01' = [§¥0Us P ?o:‘.::r.!w

20. How long wolld it take a 500 W electri G,JT.T oto r to do 1 50 x 105 J of work?

N
: X oo 1= -z 3005
21. How much work can a e/kw carengine do in 60 s if it is w% efﬂment'?
p= X 22000 X w1320, 000 J7
22. A force of 5.0 N moves a 6.0 kg object along a rough floor at a constant speed of 2.5 m/s. - 5
(a) How much work is done in 25 s.? ‘ P a - 3/2.5
(b) What power is being used? i 235,
(c) What force of friction is acting on the object? - 'Y w
-, & ~on & X
c w— S t 4 - o
) viE 25 s P

Qo Xz (2.5m B Fa = Fec =
w: Fox = S'N((L\"‘)-‘{’/Z.S-T; @

XHOW much electrical energy (in kilowatt hours) would a 60.0 W light bulb use in 60.0 days if left on

steadily?
>
24. A 6.0 kg metal ball moving at 4.0 m/s hits a 6.0 kg ball of putty at rest and stmks to it. Tre twogo
on at 2.0 m/s. Q) KE= 2 v .TIL][‘“ 2
(a) What is the kinetic energy of the metal baII before it hits? YT
(b) What is the kinetic energy of the metal ball after it hits? L ) KE= L vy X
(c) What is the kinetic energy of the putty ball after being hit? I e=v ¢l M)
(d) How much energy does the metal ball lose in the collision? " "i ~
(e) How much kinetic energy does the putty ball gain in the colhsnon’? L l '_ ;
(f) What happened to the rest of the energy? C ) K E s l- ,,w .‘l: ( )(”; s 127

o) -2 2/
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KEY

TYPICAL NUMERIC QUESTIONS FOR PHYSICS I REGULAR
QUESTIONS TAKEN FROM CUTNELL AND JOHNSON
WORK AND ENERGY

CONTENT STANDARD IV A

1. A concrete block is pulled 7.0 m across a frictionless surface by means of a rope. The
tension in the rope is 40 N; and the net work done on the block is 247 J.

Vhatapele does the rope make with the horizontal?

(4) 28°) B) 41° C) 47° D) 62° E) 88°

2. Mike is cutting the grass using a human-powered lawn mower. He pushes the mower
with a force of 45 N directed at an angle of 41° below the horizontal direction. Calculate

the work that Mike does on the mower in pushing it 9.1 m across the yard.
A) 510 B) 460J C) 410J D) 3607J (E) 310y

P

3. A 5.00-kg block of ice is sliding across a frozen pond at 2.00 m/s. A 7.60-N force is
applied in the direction of motion. After the ice block slides 15.0 m, the force is

removed. Thewaesc done by the applied force is
A) ~114) 1@) C) —735] D) +735J E) +19.77

4. A force of magnitude 25 N directed at an angle of 37° above the horizontal moves a 10-
kg crate along a horizontal surface at constant velocity. How much work is done by this

force in moving the crate a distance of 15 m?
A) zerojoules B) 1.7] C) 40J D) 98]

\ X A 1.0-kg ball on the end of a string is whirled at a constant speed of 2.0 m/s in a
(,\»‘ P horizontal circle of radius 1.5 m. What is the work done by the centripetal force during

one revolution?
A) zerojoules B) 2.7J C) 6.0J D) 25] E) 33J
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10.

11.

I

13.

Brenda carries an 8.0-kg suitcase as she walks 25 m aloné a horizontal walkway to her
room at a constant speed of 1.5 m/s. How much work does Brenda do in carrying her

suitcase?
@zero joules B) 40J C) 200J D) 300J E) 2000]J

FL ox

A 1500-kg car travels at a constant speed of 22 m/s around a circular track that is 80 m

A) zero joules (B)J3.6x 1051 C) 3.3x104] D) 1.6x104J E) 7.2x10°J

E: $av®: 4 (1500)22)" ‘

across. What is thf kinetic energy of the car?

The kinetic energy of a car is 8 x 100 J as it travels along a horizontal
work is required to stop the car in 10 s?

road. How much

A) zero joules B) 8x 104] C) 8x 105] @)8x106J E) 8x 1077

W :akk s

How much energy is dissipated in braking a 1000-kg car to a stop from an initial speed of

20 m/s?
A) 200007 (B) 2000007 C) 4000003 D) 8000007 E) 10

0001J

- 2 : =] X
kau : ‘;':o-\v S { uownzo) S 200 0V6 |
The kinetic ‘@gy of an 1100-kg truck is 4.6 x 105 J. What is the speed of the truck?

A) 21 m/s 29m/s C) 33m/s D) 17m/s E) 25m/s

KE:-%mvl.

fo’ﬂ .‘ © v

A 40-kg block is lifted vertically 20 meters from the surface of the ea

rth. To one

significant figure, what is the change in the gravitational potential energy of the block?

A) +800J B) -8007J (C)+8000J D) -8000J E) zero joules

PE - *7‘

A 1500-kg elevator moves upward with constant speed through a vertical distance of 25

m. How much work was done by the tension in the cable?

sl -a

A) 9907 B) 8100 C) 140000 J @3700001 E) 430 000 J SS9 ox

A 12-kg crate is pushed up an incline from point A to point B as shown in the figure.

What is the change in the gravitational potential energy of the crate?

@+590J B) -590] C) +1200] D) —1200] E) +60]

Page 2
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14. A helicopter (m = 1250 kg) is cruising at a speed of 25.0 m/s at an altitude of 185 m.

What is the total mechanical energy of the helicopter?
A) 391 %1057 D) 6.18 x10°7J

(B) 2.66 x 106 J E) 1.88x106]
C) 227 x 1067 o -
] ME = KE ¢ PE

Use the following to answer question 15:

A 2.0-kg projectile is fired with initial velocity components v, = 30 m/s and v, = 40 m/s from a

point on the earth's surface. Neglect any effects due to air resistance. ﬁ

15. What is the kinetic energy of the projectile when it reaches the highest point in its (
Vse v, o /

trajectory?
A) zerojoules‘ B) 900J ) C) 1600] D) 2500] E) 49001J] KE' _‘ MV"

16. A roller-coaster car is moving at 20 m/s along a straight horizontal track. What will its
i = e i o B - e b
speed be after climbing the 15-m hill shown in the figure if friction is 1g1;(;r:<_3ci e C gy + i‘iﬂ -
co0 & 9. (")*'Zlv 2

¢ 2

0.2
15 m v 4
™~ canced)
AN PL
kE: 6
17. A 3.0-kg block falls frozr@l‘hrough a distance of 6.0 m in an evacuated tube near the
surface of the gart 1at is its speed after it has fallen the 6.0 m distance? "
A) 8.0 m/s C) 13m/s D) 26m/s E) 120 m/s . 5 &F
+KE-=TE® . = K tPE
% Lo L TE s ey ¢ 3TN 1T et e/

18. A roller coaster starts from regt at the top of an 18-m hill as shown. The car travels to the © 4 s

,lg%to of the hill and continues up the next hill that is 10.0 m high. 1% = Tnv
vs l0.ty
TE: RE» pL
% v v i -y
mfts)
()

How fast is the car movingatthe-+tep.of the 10.0-m hill if friction is ignored? " el
A) 64m/s B) 8.1m/s{ C) 13m/s) D) 18 m/s E) 27 m/s
I3 (R
T v+

v - /2)'2{
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19. A care package is dropped from rest from a helicopter hovering 25 m above the ground.

hat is the speed of the package just before it reaches the ground? Neglect air resistance
A)p2m/s B) 16m/s C) 12m/s D) 8.0m/s E) 5.0m/s e PE
PE: = KE;
- p ]
Z'f yoa,t /77 )
20. The kinetic energy of a car is 8 x 106 J as it travels along a horizontal road. How much
power is required to stop the car ip 10 s? ws
A) zero watts B) 8 x 104 W fC) 8x 105W D) 8 x 1062\; E) 8x 107 W P: T
i t w
W>aKE: €80T : £ . L F.
| T T T e CLeX
21. What power is needed to lift a 49-kg person a vertical distance of 5.0 m in 20.0 s? P - T
A) 125W B) 25W C) 60 W 120W E) 210 W P e dX
.r

22. A warehouse worker uses a forklift to lift a crate of pickles on a platform to a height 2.75
m above the floor. The combined mass of the platform and the crate is 207 kg. If the
power expended by the lift s 1440 W, how long does it take to lift the crate? . _ VA~
A) 3725 3)581363379 D) 18.6s E)186s P'T";‘-,?

P__...\:.—'f- w=aFf : '“?)"' $?97 1990 ™ =~
23. The amount on energy needed to power a 0.10-kW bulb for one minute would be just

sufficient to lift a 1.0-kg object through a verticaldistance of
A) 12m B) 75m C) 100m D) 120m (E) p10m

W aE
100 = —2 we (00T

,okwl/ww' tos
I~ Mo

w=Fpx =myéx
LOOQT - (I)(Q.!’)A)(
(12~
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Use the following to answer question 24:

A 0.50-kg ball on the end of a rope is moving in a vertical circle of radius 3.0 m near the surface

of the earth where the acceleration due to gravity, g, is 9.8 m/s2.
Point A is at the top of the circle; C is at the bottom. Points B and D are exactly halfway

between A and C. A TE - PE » KC -
- M,, + %'v

= . )
$(94)(C) ?

TE = (497 ]
. = . PfF+ K g ( v {: &=
¢: TEL: g el Ji
7€ = ¢ KE s¢YYJ ‘g
24. The ball moves on the circle from A to C under the influence of gravity alone. If the

kinetic energy of the ball i{35 Lt A, what is its kjnetic energy at C?
A) zerojoules B) 29] C) 35] D) 44] m

o
3

Use the following to answer questions 25-28:

A 10.0-kg crate slides along a horizontal frictionless surface at a constant speed of 4.0 m/s. The
crate then slides down a frictionless incline )and across a second horizontal surface as shown in
h : = = 4 X

the figure Pt,m’r.lqb('. (!) =) e

100kg |—m :28Y ) Kt-’ 2 vV

22 uepY) =507

25. What is the kinetic engrgy of the crate as it slides on the upper surface?

A) 307 C) 1407 D) 290J E) 4901 ~— —

26. While the crate slides along the upper surface, how much gravitational potential energy

does it have compared to what it ypuld have on the lower surface?
A) 30 B) 80J C) 1407 290 J E) 490J
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27. What is the speed of the crate when it arrives at the lower surface? ‘
A) 7.7m/s(B) 8.6m/s)C) 59m/s D) 75m/s E) B8m/s 7K, . .ét - KE

[
28. What is the kinetic energy of the crate as it slides on the lower surfz . " ( 7
A) 2907 B) 3207 (C) 3707) D) 4907 E) 5707 v §C /s
‘ E 3 { C ok 4
L. 33
Use the following to answer question 29: < é ( .0)( 80‘ ) : 3

A rope exerts a force F on a 20.0-kg crate. The crate starts from rest and accelerates upward at
5.00 m/s? near the surface of the earth.

A

F

200
kg

29. How much work was done by the force F in raising the crate 4.0 m above the floor?
A) 399]2 B) 250 C) 116J D) 704J E) 11807J

W Feex
ks s(na ) X
5(’“)(§)(")

: yooJ
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