5 i - Dnimanael BitheramCollege: -4 Physics (Additional exercise on Work energy and power£Revision / New PAW)- 1ot oo

7.1
1 In physics, which of the following
statements about work is incorrect?
A Work is the resultant force acting
on an object.
B Work results in displacement of an
object.
C  Work is the transfer of energy to an
object by a force.
D Work is a scalar. Eﬂ

2 Leo walks 10 m1 with a school bag of
mass 3 kg on bis back, Find the work
done by him on the bag.

A Zero
B/ 30]
C 1007

D 300] @3

A horse pulls a cart with a string that
makes an angle of 20° with the
horizontal. If thé horse pulls the cart
with a force of 200 N and travels a
distance of § m., what is the work done
by the horse?

A 342}

sB 940}
C  1000] "
D 1064] !

- hmmanuel Lutheran College:S.4 Physics {Additional exercise on Work energy and power / Revision / New PAW)

{For Q4-5.) A force F acis on a block so that
the block moves forwards,

*6

If the work done is the largest, find the
value of 8.

B}

A/ Zero
B30
C a5 <

¥ the work done is the smallest, find the
value of 8.

A Zero
B 45
< &0°

D, 90° @

Statements: (For instructions, see inside
back cover.)

1st statement: We feel tired when we
walk steadily with heavy objects on our
backs. 1

2ad statement: When we walk steadily
with heavy objects on our backs, we do
work on the heavy ebjects. E

7.2

A car of mass 2000 kg travels with a
speed of 108 km h™!. Find its kinetic

energy.

A. 9x105]
B 1.8x10°)
C 1.17x107]
D 233x107] Al

8

10

* 11

Thomas kicks a stationary football
forwards at a speetf of $ ms”. The
mass of the football is 0.45 kg. Find the
work done by Thomas on the ball.

A Zero

B 36]

C, 144] i

D 36] ’:0]

When a bullet of mass 0.005 kg is fired,
its kinetic energy is 23 J. Find the speed
of the bullet when fived.

A 10ms?
B 25ms?
C 707 ms* _—
D, 100ms™’ i_g

A crane lifts up a load of mass 1000 kg
to a height of 5 m above the ground.
Find the gain in the potential energy of
the load.

A 5008]
B, S50000]
C 100007

D 100 000]

Cherry of mass 40 kg takes a lift from
the 2nd floor. If her gain in the

potential energy is 3600 J, which floor
does she go to? Assume each floor is
3w high.

A The 3rd floor

B The 4th floor

€/ The Sth ficor S
D The 6th floor B )
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‘ Short questions

7.1

1 Lily applies a horizontal force of 2 N to move a book a 2N
distance of 1 m on a rough table.

{a} Draw the free-body diagram for the book. {3 marks)

fack
v 2 rt
5 NO W"k {‘y

PRSI ] N
A <« fv? Aon

“elgiit

{b} Find the work done by Lily on the book. {2 marks)

Wd=Fxs=dx1= 37T

{€) Describe the energy change that takes place, (2 marks)

['A(M'(,U( Wm f\,ﬂ(\ﬁo\ Zf;c—-—d. - k. 'C—o;,t bk

2 When a car is braked, the friction between a tyre of the car and the road is 800 N. The tyre
makes a mark of 20 m on the road.
(a} Find the work done by friction on the *yre {2 marks)
. % Bl 3 s ¥ Heals

{b} Describe briefly the energy change in braking the car. (1 mark)
-+ Lot
P.5

[y mumanuch bm:}@-;(au Collegc SA .Rhysics (Additional exerciss on Work energy m)d 'pnwefl Rcvxsior! e Ncw PAW)

3 A horizontal tou.e Of 10 Nis apphcd o move a hlo(,k an a IOll@h ﬁoruongai surface. Tht;
block travels a distance of 7 m at constant velocity,

{a) Find the net force acting on the block. {1 mark)}
0«
{b) Find the friction between the block and the surface, (1 mark)

fwf =0 = /0-/1[/-'/«/[- g y v = (op

(c} Find the work done against friction. {2 marks)

= Fxs
= Ip }f? =7e T

<

B4 Winnie pulls a suitcase with a force of 13 N. The suitcase travels a distance of 10 m. The
* o . .
' force makes an angle of 20° with the horizontal
{8} How much work does she do? (2 marks)
w.p = ,Z‘_g ?~F$CA5&
4 -
= [ XI0X P 20° = [4).]
(b) If the foyce makes an angle of 40° with the horizontal, does the work done by her
increase or decrease? ’ (2 marks)
) Dp ceder Cos o < Coc 20"
7.2
5 Complete the following table. (4 marks)
Object Mass{m} | Velodty{v) | Kineticenergy
(a) | Teanis bail 0.1 kg Homs? «sJ
(b) Car 1000kg | HW0ms’ CavopT
{c} fron ball 0.2 k\‘] 2my 0.4 ]
(d) Runner 50 kg Lt 635 ]

P.6
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(b} The speed of the roller-coaster at the lowest point & is 20 m 7. R is 50 m above the ground.

(i} What is the enerey loss when the roller-coaster reaches B? (3 marks)
{ [r50 PE = /W"?f)(f")(f”'”)
= Lo ST
Qous o 12 25 (Y72 ( v
V = oeuo “, g'MZM:[P(LDI\T
(i) In \khat way is the energy h)st 7 (‘I mark)

A car of mass 1000 kg is travelling at 30 m s™,

12

(a) Find the kinetic ener’rv ot the car.

Z. = 3(1om) (;)

= YK J

(2 marks}

{b) When the car is braked, the braking distance is 30 m. Find the average braking force
of the car.

{2 marks)

13 A waterfall is 180 m high. Assume all kinetic energy of water reaching the bottom of the
waterfall from the top is changed into internal energy. Find the temperature difference of
the water between the top and the bottom of the waterfall. The specific heat capacity of
water 5 4200 J kg™ °C™* {Z marks)

P =kt = Tutaansh by
W\QK = wme aT

Cim)(2) (1%) =
I

AN

P.9

Inirnaiiet Lutherin Collegs S 4 Physics (Additiomal exefcisé on Work energy and power #Révision # New PAW) =~ = 2

J 14 Shirley of mass 45 kg jumps up 1 m above a 3-m springboard before she enters iinto water.

®

{a} Find the speed of Shirley when she leaves the springboard. {2 marks)

(/L(‘l'k'l V1¢M’4>0ﬂ$ (M u/Pkaﬁ"‘fVl)
k% >
07w+ x(-10)(1)
> . W=z A J2o oY *q-q‘? !

{b)} Find the speed of Shirley when she reaches the water surface.

e in b Bz a8 K-
Curxlox (W) 5 L(e)v™

%

vz §Tams

{2 marks)
FJ,Q,,A vl '/wv*zg{; _ T tVe
or v oz (Ge)-(2200)(-3)
z x\‘i L{' w‘/l
[ Aorur~ o4 )

(<}

' Assume the average resistive force exerted by water on Shirley is 2500 N. Find the
depth in the water she reaches. (3 marks)

Fow meton [eatd leow h (G +lows in KO = (0,0,
g fi x huwv® z 'r' 4
dql’xwk f *L(”f) (‘5Qq)
foo.&gw

(k)

P. 10
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Section B #* 11 An object falls fieely from rest. Which O
£ the followine sraphs shaws tt & Conventional _- , >
8 A car of mass 1000 kg accelerates from of the following graphs shows the et
-2 £ap & o ave variation of its potential energy PE with .
rest at 8 m s™ for 4 5, Find lf{c average o Po & Section A
output power of the car enging. tme £7 is lifts & brief  miass 10 b iealt 0.5 m above th ) oc
N b ATV IS & CASE O 453 & VRITICHIY U ] Ve LI at consts FEIOCITY,
A 12 800W A PE B FE Suntry Uits @ brietcase of mas g verticaily up m above the grourit at constant velocity,
B 23 600W
C 64000W \
D128 000W [»]
j — i
*9 C PE D PFE
Ll
. L (a) Find the force acting on the briefcase by Sunny. (1 mark)
g T 0 :
3] b F’/W»:@LW z (0K (10) = LOON
The figure above shows the variation of {b} Find the work done by Sunuy on the briefcase. {2 marks)
a force F acting on an object with the *12 WD = F (5) = (sv X (O“X )
displacement s of the object. What : > (0 g
physical quantity does the area of the : 2m
shaded region represent? Ab J h bottles of b (€} Sunny carries the briefcase and moves a distance of 20 m. Does he do work in this
" 2 C. 2. & olis - 3 -
A Work DAt ;m er can push bott fl.s ot beer process? Explain briefly. {2 marks}
B Power tO\Rial s custoners accurately on a No wiD 2 F (¢)
¢ Velocity horizontal table. He pushes a bottle of R g e
D Acceleration beer at an initial speed of 5 m 5~ o ] Z (%) ( w) #0 3
) towards a customer 2 m away. What is
©10  An objecr falls freely from rest. Which the initial speed of a bottle of beer if a 2 A young man and an old man walk up a hill. The time for the old man to reach the top of
of ths»followinﬂ gra'phs shows the customer is 4 m away? the hill is 5 times that of the young man. Both of them have the same mass. The gain in
varation of its ):l)dneﬁc energy KE with A 14l ms D the potential energy of the young man is 2000 J and his power is 50 W,
time 77 - B Sms™ (a) Find the gain in the potential energy of the old man. {1 mark)
A ke _— C 707mg? F > T (Cﬁ,";w {M’qu neo e A 1mq
D 10ms? e d ~
i * 13 Statements: (For instructions, see inside
-t ) S— back cover)
ist statement: At the same height, a
C  KE D KE

“ball is thrown vertically upwards and
another of same mass is dropped with
same initial speed. Both will reach the
ground at the same speed. T (¢} Find the power of the old man. (2 matks)
2nd statement: The two balls reach A P . o /p ox ? - (O W
the ground at the same rime. - A '

b
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exercise on Work energy.and.power / Revision / New PAW} . N -

< 4o i, Joomanuel Lutheran College; §.4.Physics (Additional
the questicns that follow. .

4 10" Read the folfowing passage and answer

{a) Rolier-coasters do not have engines. What makes them move along the

A (2 marks}
(7’ WW %wy_vw (7‘(5“{”“*’0"’“ /CU

(b) Give two sources of friction when roller-coasters wravel along the track. (2 marks}

‘ /é o et bobistes sk @ eerle

track?
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