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PRINCIPLE OF CONSERVATION
|, OF ENERGY
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Energy cannot be created or destroyed,
only transferred from one store to another
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PRINCIPLE OF CONSERVATION
OF ENERGY N
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Figure 11 shows a toy car in different positions on a racing track. 10 (a) Figure 18 shows identical filament lamps connected together to a 12V power supply.

Figure 11

N\ "

50 _~Loop R
T

to 12V power
supply

” 4} Figure 18
A\ 4
o D
(i) Calculate the potential difference across each lamp.

o0, A

o

L2

Toy car— e

-
m The toy car and racing track can be modelled as a closed system. - * .k
T \ L T

Why can the toy car and racing track be considered ‘a closed system'?
[1 mark]

N So \/T =3V = 1= %\/

The racing track and the car both have gravitational potential energy. D

The racing track and the car are always in contact with each other. D ’ \ v
— .
y - st i )

The total energy of the racing track and the car is constant.

(b) The arrangement in (a) is used to propel the toy car along a smooth track.

support E" T E—k A. o

track

: At =0T
(i) Point A is at the top of the track. k
The launch speed of the car is now adjusted until the car just reaches A with zero speed.

The height of A is 0.20m above the horizontal section of the track.

All the elastic potential energy of the spring is transferred to gravitational potential energy
of the car.

Calculate the initial compression x of the spring.

0. 08hy

mass of car m = 80g i ‘ L\
force constant k of the spring = 60Nm™". t :—E ='> -~ kx - m
e 0 Z

= (Zvan
k.

. X=0.07Zm

Energy cannot be created or destroyed,

only transferred from one store to another
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PRINCIPLE OF CONSERVATION
OF MOMENTUM

(@~ B Az MuU, + Mg (-Ug)

®
A B> P Mo(Na) + M\

E-v&:-tﬁ-m A |

Pc. = P° £
mg\/c - mo\/b

- As Ha Yuel is W cuk of
e ochek ot "\‘3\1\ speed., ks
Movenbwm 1NCreases.

— Befor ke -off, the rodkeek and Qxe/\
were ok rest: P=0; So O‘Q"‘r -h\te,—o@
p,=0O also.

_,’]f\e, rocket and Fue\ have equal 4 oeposil:e,

momentums.

Total momentum before an event is equal to
Total momentum after the event
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PRINCIPLE OF CONSERVATION
OF MOMENTUM

A swimmer dives off a boat.

":tol Momentuw W\ = 'lztal. Momentuwa

beFore after
e ’ %{.Qore/ A'NNS | Yol momantom = O

\ « After diving, Aiver geins Momantum
— o fhe r':j\l\t

Look at Figure 2.

.[3] The boat was stationary. -‘Fo( MOMQ\*\AM ""O bc Cof\se.f'\l‘e—d )
As th i dives f ds, the boat backwards. | e,h
s the swimmer dives forwards, the boat moves backwards “'»\C bo«t m“st sa\‘\ mm M %‘b
Use the idea of conservation of momentum to explain why the boat moves
backwards. L%
[4 marks] ‘|
truck A truck B

_—
0.8S k.a 0.55 ka

The velocity of truck A just before the collision was 5.4ms™ and just after the

collision was 2.1ms™. U'F\

[
Determine the velocity of truck B after the collision.

’rotaL Momentun = _IZhAL Mama\-}:uw\
beFore after

Po + Pe Pa + Pe
leAﬂ + O = mﬂvﬁ + (‘(\6\/6
(o.ssxs.4)+ o =(o055x2.) + 635\

Y]

Total momentum before an event is equal to
Total momentum after the event
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PRINCIPLE OF MOMENTS
(—\n‘b\ codawise

Moment (

MO M@r\‘t

o\oject s Mecectly over
the pwot, the resutbant

Total Anticlockwise Moment is equal to
Total Clockwise Moment
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PRINCIPLE OF MOMENTS

Figure 19 shows the back of a lorry. The lorry is used to carry horses.

Figure 19

__—Ramp -/ﬂ\ﬁ A\&mﬁce' O where,
)i :}T@: the e 15 attached o the

R;—pe;/ / AGD(; $o e V\'Mde, C\OJVot>

il - Spring inside
] ﬂ/ a tube

c7l L (. ’tp,(
nu L:::_D/\d/ S are,a

Hinge
. S0 o swvaller (:or ce
The ramp is lowered by pulling on the rope or by pulling on the handle. ;5 n : I d (‘!’D P ) I o

The hinge acts as a pivot.
—Hr\e \’tﬁu\reo\ wm\ ow\ex\’q

lIl Explain why it is easier to lower the ramp by pulling on the rope rather than pulling on
the handle.

[2 marks]

Com '$ A i ) ‘\-,r'v«m
T‘KC CU\“’A'?/\ /\'\ qw

\ o
A uniform rod is balanced horizontally about a support F. Forces of 400 N and 100 N act
at the ends of the rod, as shown.

| lm KT im 3m J
| e—— |
! \
Ne 1
400N w 100N ¥
W
What is the reaction force acting on the rod at support F?
[1 mark]
A 100N [=] = mﬁcw = M(_w
B S00N [=]
(L(fcsDxl) :(_Wx\) + (loox?)
C 550N [=]
D 600N (@] _‘,W = \OON

— Fu(:gmn = (L._.._ L‘,oo_\—\OO‘F\OO
2= 60()7M

Total Anticlockwise Moment is equal to

Total Clockwise Moment
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PRINCIPLE OF CONSERVATION

OF CHARGE

Electrons _ Eleckrons
@(«w\% - L o s

/

moani’mh o} c,\narae on

"V Capactors sepacata

L \

C\r\arse.

eadwn P\aﬁ 1S ecluaL.

Total amount of charge in a closed system

remains constant over time




PRINCIPLE OF CONSERVATION
OF CHARGE

1 Part of an electric circuit is shown.

n""' 120

I‘f i| S2A
: T. s0:=l,
—1
What is the current shown by the ammeter? ?ﬂf d\\ e\ C, fMt ’ So \Il :V’a.

I A 3A

§Vv=IR | . T -=T.R
0 B 4A - 'i'-.[— ey r~2
IT I' ‘ 2x\2 :IZX6

R T M )

Strangéness
P c.onserve&
/
One strong interaction that occurs when two high-energy protons collide is

mesSons

r~\
ptp—op+tn +nxn +X
\’V—J
Raryens
II| Determine the lepton number, strangeness and charge of particle X.
[2 marks]

PrHP—Dp+ T+T + X
A? Q He+e ¥l = #1 +« ¢+ ¢ = + +|
SC).',O - O + O + O + O

¢
\bb
i LO+0 = 0 + 0 +0 +O0O

Total amount of charge in a closed system

remains constant over time
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1
Extension

Provided the limit of proportionality is not exceeded,

the force applied to an object is directly proportional
to the extension of the object.
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2 *  HOOKE’S LAW

2 Two identical springs are arranged side by side as shown. |
=l thy =2k = X
[} 2 e
~ ‘( - 20 -1
as !
20N k: “ZSNCM

e

\ 2 kfo‘h’L

When a force of 20N is applied, an extension of 8 cm is obtained.
A force of 5N is applied to one of the springs on its own.

Which of the following is the extension obtained?

] A 2cm

M B 4cm e:% ;%—

:L\,CN\
5 _—

[0 D l6cm |

[J C 8cm

Figure 3 shows a child on a playground toy. ‘

Figure 3

When the foree is (emoved,
the spring will vetum bo its

Springs

oriJino\\ S‘M\p&.

lIl The springs have been elastically deformed.

Explain what is meant by ‘elastically deformed’.
[2 marks]

Provided the limit of proportionality is not exceeded,
the force applied to an object is directly proportional
to the extension of the object.
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NEWTON'’S 1ST
LAW OF MOTION

C onstant

Dro\S = rrlc..klm

N\

/rf,ﬁ\/\.lf\a\
veloc) \’,3

. (\O‘(\S

0o
SN

-

N orma)

Q
‘ 'me;)&.\fk
f

B obyect Wil conhnue. n
Motion until o resaltont c»umz.,

Caontact = Wel O\'ft
o e

F. =0
brngs (L to & stop “

When the resultant force acting on an object equals zero,
the object will either stay still or travel at constant speed.
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NEWTON'’S 1ST
LAW OF MOTION

A Constont go-eed

3 An object is falling at terminal {'elocir}'.

Which of the following is not a valid conclusion from this statement?
] A The acceleration of the object is zero.
[1 B There is a resistive force acting on the object.

w C There is a resultant force acting on the object.

] D The object has weight.

| Figure 10 shows the horizontal forces acting on a man swimming in the sea.

Figure 10

ﬁ WMan w}\l Move
with censtant S(-@.&

El Describe the movement of the man when the resultant horizontal force is 0 N

Force A

[1 mark]

| 0 | 5 ||Z| Figure 11 shows the direction of the thrust exerted by the ship’s propeller as the
propeller rotates. The ship’s engine makes the propeller rotate. When more water is

accelerated, more work is done by the engine.

Figure 11 - A m.g‘tﬂﬂt -Fof-‘e, s needed to

surface of water CW& 'H\D., MMMtWV\ 0-} UAD. WO\-GC
LoNeukon's 2% oo

- 7(& ;»rce on the water me

an e.‘vm\ ¢ ofposte fora on the
Prcpd\af‘ @Newbon':, 3'.& Lo

- TE:. -Porcn. on the é’\;P 1S eﬂwﬂ h

propeller hull of ship 'HN' Afﬂa ‘:m—q, on -H.e s\«lp

Explain, using Newton’s laws of motion, how the thrust of the propeller on the water &Nwtm's 1&," LA\O

enables the ship to maintain a constant momentum.

direction of
thrust on water

[4 marks]

When the resultant force acting on an object equals zero,
the object will either stay still or travel at constant speed.
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NEWTON'’S 2ND
LAW OF MOTION

e

v/ ese@@ov0cccnnca
“.-...oa._..‘.-.,
PV Y Y I Y YV IV A

“Air resistance is negligible”

v v,
ry* = weigt
& NG &

e\ 0\:3

occdacty, & OB
o\.m.or\war‘d\s

t\wo\rd\s

When there is a resultant force acting on an object, the
object will accelerate in the direction of the resultant force.
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NEWTON'’S 2ND
LAW OF MOTION

E When the resultant force on the trolley was 0.63 N the acceleration of the trolley
was 2.1 m/s?
o
Calculate the mass of the trolley. K: m a

[3 marks]

| 2 | 0 | A rocket ofzmass 12 000 kg accelerates vertically upwards from the surface of the Earth
atl4ms.

O
What is the thrust of the rocket? s Va “P“‘fAS

[1 mark]

A 17x10*N c ="“m5t ’“\3 ’W\(\Qst

U mazTeitomg
D 16x10°N %ﬂhstzm@\*fb [=]
=\200(1- 4 +4-81)

Tz pusion g

i

When there is a resultant force acting on an object, the
object will accelerate in the direction of the resultant force.

I—R_—-: oL
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[ 27 NEWTON’S 3RD
| LAW OF MOTION

| Total ¥oroz.

\ \
N\ \ 15 Zefo
gorc,e,s con oe~
Mon-contact - _
© -

Gravitational

‘:ofca, o‘: Eactin
e on t\\'e, b.\fA\

Vora of birk
on the ELHN

lead

When 2 objects interact, the force of object A on object B
will be equal and opposite to the force of object B on object A

v
=
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NEWTON'’S 3RD
LAW OF MOTION

|(ii} Fig. 24.1 shows how the force F acting on the comet varies with time f during the collision.

|

F

/mt [um wll be 6} ~

equdl mann\’m&c, Jode  © s
act in the opposity, N

(MJAhi ve> Arecbon

Fig. 24.1

Describe and explain how the force acting on the asteroid varies with time during this
collision. You may sketch a suitable graph on Fig. 24.1 to support your answer.

21 Fig. 21 shows the drum of a washing machine. |

B

—%aﬂn ‘f\ora.s ot on one

. ob:)eot ((the clothes)

- Te fores e ot e
Same 4393

The clothes inside the drum are spun in a vertical circular motion in a clockwise direction.

direction
of
spin

washing
machine drum

Fig. 21

(a) When the drum is at rest, the weight of the clothes is equal to the normal contact force on the
clothes at point A.

Explain why these two forces are not an example of Newton’s Third Law of motion.

When 2 objects interact, the force of object A on object B
will be equal and opposite to the force of object B on object A

v
=
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