0 .aawmw;sq T |

UONOIA |
Ty N8
ahzq dn N§ NOT

9210} JUEYYNSTY | N ST

LhoTy INLUI Y NoTp

 IWTY NS zdﬁlmulﬂl@zvm
N OT

92104 JuelNSay
dO ONIWUNITYE Not

a0 N9l zoN@

9010} JURYNSDY |

@45 swsna) - N4

N G m%

92104 Juey|nsay y

‘uopouw Jisyl aqiuasap pue
uuo.Eo yoea uo mc_pum 22104 jueljnsal syl ayendjed
(s)abueys Apog ayy jo uoppPap 10/pue
paads ay3 "9°| ‘043Z 10U S| 3210) JURINSII BY) UdYM ¢

3524 3@ S| J0 AJD0}2A JURISUOD e Je Bujaow §)
Apoqg ay} "3°| ‘0432 S| APOQ B UO 9240) JURYNSSL DL 2Jdym e

:suopieNys BUMO|[0 DU UL 3 3SN PUB ME| 154U S,UOIMBN |19y +1°2

b
= NG

(
{

saynuiw
Ui paJnseaw aq jouued AW UAYM A  [J
dWI} UOLDeal UeWNY
uey) $s9| JO 0] 3SO|I S1 WL UBYM D M
leadas yoea Jo| e saeABWN UBYM 8 T[]
931e| AusA sl dwR USYM Y []
¢ydlemdols e ueyy
9183 1y31) e asn 0} ai1eldosdde aiow Y S| USYM

: J9Y10 3y1 0}
w”_:umw%&wam._} |OOY2S BY} JO pud Buo
A 15 WoJJ SY|EM JUSPNIS Y

‘lasaym ajpunJag | dwes wd pT e uMmop

‘yolemdols sjjoa Apjainb ued Aoy
“19|NY 1 Djssp e

21e8 3 8uo|e adel sjieus om ]

*O11eUdIS Jeyl Ul PaAjOAU]
spaads ay3 Suunseaw Joj usawdinba ajeudoidde
931 01 OLIBUBIS YIBD W04 3ul| SUO meuq

s3eb Wby Jo I5n MY} Se Yons $1AQ0 o SpaIds
AN GUILIULINFP J0) SPOAL AJjRIcqey Jo a6uRs R Q5] TT°2
—

siw C
1SS +1 = §94+ OS-

&S A< L os -
ATOPA _AD0WA - ALDI0HA
AWILIVE  yNId T O IO

s/w g D guipi)
. | . Aemioyow e
s/w eS0T /| 8uoje 1ea e Sunug
sfwtg | Bupjlem
s/w TE A | edse dn-11inq

e ul Jes e Buinug

‘paads
A1 150W 341 01 OLIBUIIS LoD W0J} BUI| BUO Meaq

swaisAs vopepodsuen
1340 pue BudAd ‘Gujuuns ‘Gupiiem J0j PUR ‘PUNCS PUR PUIM 10y

2IUIBI0XY ARDPAIDAD U PRIDIUNOIUD SPIIUS 1ROIJAL 3OS KDY 21T

GSiw 20
Vnap  «qwnod }ogo&

SIw SE°0 =

2200+ 90°0 = .
INIL = TANNSTA IS

$<790°0 = 0001 £ sw 18
w 900 = oo\ 5> 9

.mﬂ_ 20 Aly8noa sem 31e8 3y

ay1 y3noayi Aajjoa1 ay) 4O paads ayl 1eyl Moys
Sl 78 JO SwW e SpI0dal

21e3 1y81| au3 01 po1osuuod 43830 erep v

*2)e3 31| e y3nouy) sassed paed ay)

dwes e umop pajnd

S| A9[|041 By} USYM,
ﬁ ‘Agjjo4

\ w9 B 0} paydene st 3uo)
e W Wwd g sl leyl pieo y

23ed w_._m:

o\ -
IVIL T NTIONGH) = anVBIRNY

épatoidap sem ainyoesed

Y1 191 E SPU0IIS aAY JaAIP A4S ay1 10 ANd0|aA
3Y1 Sl 1BYM "5/ T 18 91eI3|309p 03 Wayl
sasned aynyoesed ay) anydesed 1oyl Aojdap

A3y3 uaym s/W GG e Suljjey i JANIP AXS
22N M ol N
h=-1-:°
. »524%37
VLl - 2000 © NOTANUNINY

-2+ - Q@ =, poun
MDOBA _NT0AN = NI
WILINg YNNI F9MD

SIW DL asph
e — PR

31 JO UONEII|IIDE BY) SEM 1BUAN 1S2J JB DIaMm

A3y} 191 SPU0IAS IN04 "sayelq Nay) paldde

A3y1 uaym s/ 7 je Suijjaae.l sem 1sijpAd v

R
N

@Qi

9 = O¢ L
ALLOTN
IWIL -+ ; oﬂ.ﬁru < NOTLVUIIINY

el

iaue|doiae ay3 Jo uopeiajadde

ay3 sem 1eym uayy s/w og Aq Auoojan sy
e —

asealoul 0} aue|doJae ue 10§ SPUOIAS G 3001 M 4|

L
QIQ

{$ ‘pLO29S) UM AU + (S/W 'PUOIIS Jad INW) AIPOIA
ut abuRYd = (yS/W ‘pauenbs PUOdIS J3d IIAU) UORVIRRINE

‘uopenbod Yy 9sn pue Yy BT

W @TeH - 022 x 9
fozt x7
ot 4 L. = 9
INIL = FINYISIA = 3FNS
SQZL 7 09xvw |

mm\ElwluFo poads juelsuod e je Suiaow aae Asyl

31 SIINUIW ZT Ul |2ARIY ISIPAD B UBd Jej MOH

SN G _

h ¢ 006 =
IVITL + INVISIA = (NS

iouejdosae ay) jo paads ay3 Sl 1eYM ‘W 086
—

|9ABA} O] mcm_Qohmm ue 10} Spuodas {7 saxel 1 4|

(s) awn + (w ‘wPRw)
IVURISIP = (S ‘PuOIIS 3 JH) PIS (20eiaAR) @

isuonenbe ) SN pue @YY 9°2

9210} _m,\wacﬁm_y wniuswow
SR
ainjesadwsay ) Andojen 7 ssew )
. - L ~
- e
juswase|dsip © peads p uonesaPdde

‘safIuenb Jejeas ay} Jo [|e 324D

:Buipnpoul ‘sapiUeNnb Jejeds pue JO3DaA 1833y +'T |

uonaIallp
10 apnjugew apnul 30U 0P SI01BA A  []
Ajuo uondautp apnpPuIsI01aA) [
uondaJp
pue spnjudew apnpulsiolsn:g B
Ajuo apnjiu8ew apn|dul S10129A 1y
ésanpuen
101D9A 104 3N1] S SIUSWDILIS 3SAYT JO YOIYM

wm_u_ucm:,U 4|25 pUR 10103A UDMIB] 2oUBJ2YIP 243 c_m_mxm £ 7

$92104 pue uoljo :T 1ed gz aidoj

0T x50:Q
097D
50014

0T X0'G ¥
8+ Vsl leym cm
,0T X 7' = g puy
OTX9T=V4

oo

ajeudosdde auaym waoy paepuels pue saunby juedyubisasn 1 _

{ sainujw
S0ve6 o " pegpuesinoyg
m
5 09¢6 VAI selnuiw 091
S 0096 y ~ sinoy 9z

SPU023s Ul awL Sulyiew sy 0}
$3INUIW 40 SINOY Ul WL} YIea WOl Ul 3uo melq

$puoIBs
0} sunoy Buipnpu| ‘SN JUSIDIP USOMIBG 1IDAUOI 01 3|de 3@ €'

wto:a
wr g
WNT0:8 [
wwiww [
¢U18ua| 1s910yYs 3yl SI 953Y1 JO U2IYym

(u) oueu
pue (M) ouapu ‘(w) gw “(3) nusd ‘() oy ‘(W) ebaw ‘(o) ebib
Bupniou; ‘syjun jo sajdiinw-gns pue sajdjynw asn pue |3y Z'T

saisAyd ul sidasuo) Asy T oidop

JUSWISSISSY SJISAUJ Jaquiadaq QT JeaA 10} UOISIASY

$21SAL :$9IUBIIS PAUIGUIO)



2.15 Recall and use Newton’s second law as:

force (newton, N) = mass (kilogram, kg) x acceleration (metre
per second squared, m/s?)

F=mxa

A remote control car with a mass of 0.5 kg
experiences an acceleration of 2.5 m/s2. State

————— e

the magnitude of the force acting on the car to

R

produce this acceleration.

FONCE = MASS X ALLELENNTION

“ =

T 06 x 2.5

125N

When a meteoroid crashes into a planet it
experiences a resultant force of 0.13 kN.

—

Assuming the mass of the meteoroid is 60 kg,
what was its acceleration during the crash?

O- 5 kN X\000 = |30 N
FORCLE = MALS x AUEENATION
\30 = 6B x 7

L+ o601

|20~ 60 = 2.2 ZNWN

——

g

2.19 Core Practical: Investigate the relationship between force, mass
and acceleration by varying the masses added to trolleys

light gate
card connected to a
i data logger
> :
S > B /./
[t 1 — =~ e
trofley o
ay,
start mark level with the S .
ramp = )
middle of the card [oDisees

Equipment set up to investigate the effect of
force on acceleration

Why was the ramp tilted slightly?

BL  A: To compensate for the effects of
frictional forces acting on the trolley

[l  B:To cause acceleration of the trolley

L]  C:So that the mass remains constant

[l  D:To ensure the trolley passes through
the light gate

How could the mass of the moving system be
kept constant?

A: Add an equal mass to the trolley
O
O

O

when one is added to the hook

B: Move masses between the trolley
and the hook

C: Change the ramp angle each time
mass is added to the hook

D: Only add mass to the trolley instead
of the hook.

5 { T

Acceleration
in m/s? /'

w
N

0 1 2 3 4 5 6 7
Forcein N

Results of an investigation into the effect of
force on acceleration of a trolley

Use the graph above to calculate the mass of

the trolley
(GRADT ENT \ FORLE + AUELEMATION
INVENSE

ey Siw = 125 ke

2.17 Describe how weight Is measured __ _ 2.24 Define momentum, recall and use the equation:
_ momentum (kilogram metre per second, kg m/s) = mass

9\ The device shown in the _3mmm to the 7 (kilogram, kg) x velocity (metre per second, m/s)

left is measuring the force acting on p=mxy
A

the apple hanging from it.

What is the name of the force being A toy car has a mass of 0.4

measured? . .
0  A:thrust kg and is travelling to the
]  8:friction right at 2.6 m/s. 0.4 kg
L] c:mass . .
X  D: weight Which of these describes the momentum of
he toy car?
A: 1.04 kgm/s right
= B: 1.04 kgm/s left
. o C: 6.5 kgm/s right
2.16 Define weight, recall and use the equation: _ D D: 6.5 _Am_.:\m left

weight (newton, N) = mass (kilogram, kg) x gravitational field
strength (newton per kilogram, N/kg)

W=mxg _ 2,26 Use Newton’s second law as:
force (newton, N) = change in momentum (kilogram
_ metre per second, kg m/s) <+ time {second, s)

What is the magnitude of the gravitational field
strength at the surface of the Earth?

L1, A: 1000 N/kg p o (v = mu)

M\l B: 10 N/kg N t

Ll C:1nN/kg

] D:0.1N/kg A toy car is dropped on the floor. The

momentum of the car just before it hits the

floor is 1.5 kgm/s. It takes 0.22 s for the car to
JESSsuRAni—..~ — . .\11

come to a stop when it hits the floor. Calculate

the magnitude of the force the car experienced

ey

when it hits the floor.

- CHANGE IN = TIME
m.o:hﬂ MOMENTUM

A book resting on the surface of a table has a
mass of 0.35 kg. What is the weight of the
book?

WJELONY = MASS % CAVITY
1 =038 x 1O

“ w ° m Z ]
: -6.8 N
At the start of a race the total weight of a —— _
formula 1 car, fuel and driver is 9080 N. What is
the total mass of the car, fuel and driver?
WEICHT = MASS » GRAVITY
9080 = 7 ¥ W&
(=10}
SORO =10 = 9O a
-
Bonus Question
slclafL]aln]
_ R MIA|S|S
2.23 Jmnm_n_.m:a muh_m zmﬁ_gﬂ\m q_,:.m _mﬁn_.uon: to Mn_c___ah.cﬂn o | _d _H S|PIL CleMeINT
conservation of momentum In collisions. _T_ = n(c|clelL]€nAalx|E]oNI
. L O[ME N [TV
AT e b eauibrum VlelL lolcTFTY
m A: There are no forces acting WIAIL KITZ V|
B: Some forces are balanced _flm Clxlolwl
$4. c: All forces are balanced
0  D: Only downwards forces exist J.t m 16" _.—._

a value that only has magnitude and not direction

calculated by dividing the force acting on an
ohject by the object's acceleration
‘the vector equivalent of distance; how many

N 1
e\m?ﬁ.nc
N 2

& Add an arrow to
i/ this diagram to

N\ =

“Mmmmwm::w,ﬂw 3 metersin a straight line from one place to
that is the pair another
mﬁ.mm%oo_«m 4 measured in m/s?
5 calculated by multiplying mass and velocity
4N together
6 ‘measured in m/s
7 .an activity with a typical speed of roughly 1 m/s
g @ value that includes both magnitude and
direction
Which phrase finishes this statement: g @downwards force that all objects close to a

There is a force from the book pushing down planet experience

on the surface of the table, so there is also a
force from the table...

L1  A:pulling down on the book The bonus phrase from the highlighted column is
[0  B: pushing down on the book
1 C: pulling up on the book

D: pushing up on the book



