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g = 9.8 m s2 downward; neglect air resistance in free-fall questions.
1km=103m-1cm=102m -1mm=102%m-1h=3600s
Ax = xf = xi - Av = vf —vi - At =tf — i

Choose the positive direction before using signed quantities.

Use the stated data and consistent units. Round the final result; retain intermediate digits. Graph values are idealized.

Scope: supplied 9A_ Haykal.pdf and Physics Book 9A 25—-26 Edition, printed pages 4—74 as referenced in the structure. Each
exam question has its own outcomes and ten original practice questions.
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EXAM QUESTION 01 - QUICK REVISION

Scientific Method

dualell ddyylall
Learning Outcomes qls:l xilgs
1. List common steps of the scientific method used in cladzadl 8 dalall ddyyhal) deiladl eilglasdl sluss
investigations.
Quick Notes .l doMs
Ask a question; research; propose a testable hypothesis; oles MW dbls dub 8 2o g wlagleall gaxlg (J15udl s3>

test; analyze data; conclude and communicate. Revise

xe ))Se Jae ! byelg poiialg ‘Vﬂ>9 Sl
and repeat when needed.

p:eeeu|
Change one independent variable, measure the Jalgall el pldl yuszall (udg Jislg Mdtwn 13uda yit
dependent variable and control other relevant factors. 83 8all 6)-5‘3'

Question — Hypothesis - Test - Analyze — Conclude

10 Practice Questions
1.1 What makes a hypothesis scientifically testable?
Slale sles M AL &b yall Yooy oWl Lo
1.2 Put these in order: analyze results, ask a question, test a hypothesis, form a hypothesis.
Aoy deluo o ys jlas ! Jlgw zob oladl s i3y
1.3 A student notices a ball rolls farther on a smooth floor. Write an investigable question.
2l WB g oS! cluds (oil Lle 48T d8lue zy>0 83501 o LI by
1.4 Write a testable hypothesis for the investigation in 1.3.
1.3, J1&udl cladzwy jles W dbls dub 48 sl
1.5 Why should release height be kept constant when comparing surfaces?
Sodaudl &ylds aie EULYI ¢ iyl ot Com 13k
1.6 An experiment contradicts a hypothesis. What should the investigator do?
el Joay 13la 4o 5all @845 oyl IS
1.7 Why repeat a measurement several times?
Tl y0 Bae wldll 435 13la)

1.8 Identify the observation: “The metal expanded” or “Heating causes expansion.”
338l oy e In Pi «yazall 3aad» (@ Mall 53>

1.9 Why report the method as well as the conclusion?
Szlicwdl ga Jasll ddyyb (o yei 151l

1.10 Must every investigation follow an identical fixed sequence? Explain.
by Slhilan Byl Ly cladial IS eeu o o o

0506428618 3 393kl aaxl 3Lzl



EXAM QUESTION 01 - ANSWERS

Scientific Method

1.1 It makes a prediction that can be checked using observations or measurements.
oolll of AaaMally ain gascdl (Say R84 i
1.2 Ask — form a hypothesis — test - analyze.
Ll Lo @ laylas ] of deopall deluo @ Jlswll 2ok
1.3 How does surface roughness affect the distance rolled by a ball?
$8,Sl z >0 ddlua S haudl Hgas &5 aS

1.4 If surface roughness increases, the distance rolled will decrease under the same release
conditions.

MYl B3k il sie gy ad] @ luce Jitaud pbacd] Bgaas el 13
1.5 To isolate the effect of surface roughness on distance.
@luall 3 mhaudl Bgas 136 |3l
1.6 Check the method and evidence, then revise or reject the hypothesis and test again.
Skl g lgadyy of dpoall Jiny @8 @s¥lg iyl gl
1.7 To assess variation and reduce random effects in the mean.

Jowgiall 8 a8l gamll elas NI 5T ulag coacd] yyaa

1.8 “The metal expanded” is the observation; the other statement is a proposed explanation or
generalization.

T yiba @iass ol yoeudss 33 8yLallg dasMall Lo «yasall saai»
1.9 So others can evaluate and repeat the investigation.

0313559 clabziwdl @l (o (o33l (Sazy i

1.10 No. Investigations may revisit steps as new evidence or guestions appear.
Bogas dlial of @l ol wie dtslu wilghs ] oleladiadl sgei a8

0506428618 4 393kl aaxl 3Lzl



EXAM QUESTION 02 - QUICK REVISION
Scientific Models

dgalall z3ladll

Learning Outcomes qls:l xilgs

1. Explain why scientists use models and give examples.

Quick Notes .l doMs

A model is a simplified representation used to describe,
explain or predict. Models can be physical, mathematical
or conceptual.

A useful model keeps relevant features and has limits;
new evidence may require revision.

Model - Prediction — Evidence — Revision

10 Practice Questions

leade dlzal claclg z3lal) clalall alusuin] yuds

0658 89 bl o yewadl ol ool baiia Juzal z3gadll
Usgai of ol of Gsle

o3l W89 ga dg dagall (ailasl zigad! badusy
sy agandl Ll

2.1 Why model an atom instead of building a full-size physical replica?
§ il gamoy dle @3 oy My B4l 153905 puseius 13l

2.2 Classify a globe as physical, mathematical or conceptual.

2.3 Classify x = xo + vt as a model.

2.4 Give a reason for using a scale model of a bridge.

2.5 What does a particle model deliberately ignore?

T 908 f’i 2ok ‘ai g-le 1o )41 8 ySUl @unen bio
153503 lgao gy X = Xo + VE daledl Liio
RS IE Z3gal plasciwd L 5S3I

$liac racll Z3ga3 dlaloxty §AJ| o

2.6 Is a model an exact copy of every feature of reality? Explain.

229 S8l pailas JS) dhjllas d5uud gigedl Jo

2.7 A prediction disagrees consistently with reliable data. What should happen to the model?

Szdsadll o ol e ke lsazaly 8gige oLy gisadl 55 A

2.8 Give one limitation of treating Earth as a perfect sphere.

Adlie 35S (oY1 Jesadd Baslg dusgasas 3S3

2.9 When is the particle model unsuitable for a rotating wheel?

$8;193 doe duwlyd) prwadl Zigad xlay ¥ 2o

2.10 Can two different models of the same object both be useful? Explain.

EXAM QUESTION 02 - ANSWERS

0506428618
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Scientific Models

2.1 Atoms are too small to inspect directly with ordinary senses; a model makes relevant structure
understandable.

Lisgio agall lgeS s gigadl Jamd capslall pulonlly o o e spol @ilyall
2.2 Physical model.
~§JL° Z3gal
2.3 A mathematical model of constant-velocity motion.
2.4 To study relevant behavior safely and economically before building the full structure.
Sl yesdl by 8 181 48l oy Laly mgall S gLludl dal

2.5 The object's size, shape and internal details when these do not affect the motion being
studied.

g yaall &yl L,Q_)J_f;_\}{ loaie &30l dleolisy dSlisg @uasdl e
2.6 No. It simplifies reality to focus on selected features.
Baama ailas e 3.5y g8lgll iy ogb o
2.7 Revise or replace it after checking assumptions and measurements.
oluldlly ool yddl denlye soy Jawiud of Jis)
2.8 It ignores Earth's slight flattening and local surface features.
Aol o Jeolaig daudl (o331 xdaldd Ja oy
2.9 When the wheel's rotation, size or orientation is part of the question.
Alwall o 123> gal! of lgass of dlall oylyg0 oSy lasie
2.10 Yes. Each may represent different features or work under different conditions.
ddlisa Byl play of dalisee eilas lagie JS Jaa a8 (s

0506428618 6 393kl aaxl 3Lzl



EXAM QUESTION 03 - QUICK REVISION

Theory & Law

osillls &l

Learning Outcomes qls:l xilgs

1. Differentiate between scientific theory and scientific
law.

Quick Notes .l doMs
A law describes a consistent natural relationship; a theory

gives a well-supported explanation. Both depend on
evidence and have a range of validity.

A theory does not become a law simply by gaining more
evidence.

Law: describes « Theory: explains

10 Practice Questions

3.1 What is the main purpose of a scientific law?

3.2 What is the main purpose of a scientific theory?

L,Al.oJl o9 @lg dealell &y yladl o dwad!

e dy 2l andig (dabiiin dudo BMe (oilall by
Ao Jloe dg W e sty LadS  dsY] dac s

A @S155 s yomal 1ye3l8 I gyl Joosi

S alall o gilall o puslusdl 25301 Lo

Szalall dy il o el (o5l Lo

3.3 “Pressure and volume are inversely related at fixed temperature.” Is this primarily a law or a theory?
sLalal a8 ol 9B oy 13a o «Bslysdl dys 0ld sie GuSe qosdly badll cosliny

3.4 “A gas exerts pressure because its particles collide with walls.” What kind of statement is this?
TJs8)l aa ¢ g3 Lo ¢yl yandly dilagus sladrol oy jl1 ooy

3.5 Does a well-supported theory eventually turn into a law?

Terdll 2o 9B Il 1ae dageaall dyyladl Joos Jo

3.6 How does a scientific theory differ from an everyday guess?

3.7 Can a scientific law have limitations? Give a reason.

3.8 What do laws and theories have in common?

§ 004l el e dpalall &y yladl aliss &S
el 31 S 3905 alall o gilall o5 T oSy Jo

S dzalell wlyybadly pbledll o &yl @uwldll Lo

3.9 A formula describes how two variables change but not why. Which role does it serve?

3.10 Why can a widely accepted theory still be revised?

EXAM QUESTION 03 - ANSWERS

0506428618

$6385 593 gi | i 99yt saiin 3485 dolee ol
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Theory & Law

3.1 To describe a consistent pattern or relationship in nature.
3.2 To explain observations using a framework supported by evidence.
A dacwd ol e lasMall ywss
3.3 A law: it describes a relationship under specified conditions.
B3aa boyd yao dMe oy Y Rrat]
3.4 An explanatory statement from a scientific theory.
3.5 No. Theories and laws serve different purposes.
otz ylisbg filedlly wlyylal) o
3.6 A scientific theory is tested and supported by a broad body of evidence.
A 0 dawlg degana lgacaig 8yt dualall 4y yladl
3.7 Yes. A relationship may hold only within specified conditions or approximations.
Jid Baasa 0l i of Boyls ads @Mall el 48 (ass
3.8 Both are based on evidence and must agree with reliable observations within their scope.
s o Bgigall wllasdall ga Bazy o s WYl Lo ia laadls
3.9 The descriptive role of a law or mathematical relationship.
bl @BMe ol o) Lhooll 5ol

3.10 New reliable evidence may reveal missing features or limits.

oyl 13gas ol 2Bl Colgn Basas @8g5ga dlol (aass 48

0506428618 8 393kl aaxl 3Lzl



EXAM QUESTION 04 - QUICK REVISION
Sl Prefixes & Conversions

Sy wlasgll wslisl

Learning Outcomes qls:l xilgs

1. Identify Sl prefixes and use them to convert units.

Quick Notes .l doMs

kilo = 108, centi = 1072, milli = 1073, micro = 1076, nano =
1079, mega = 10¢. Prefix symbols are case-sensitive.

Use conversion factors equal to 1; square or cube the

length conversion for area or volume.

I m =100 cm = 1000 mm - | h = 3600 s

10 Practice Questions

4.1 Convert 3.2 km to m.

4.2 Convert 450 cm to m.

4.3 Convert 0.075 m to mm.

4.4 Convert 250 ps to s.

4.5 Convert 6.0 x 107 m to nm.

4.6 Convert 2.4 MHz to Hz.

4.7 Convert 72 km h™t to m s™.

4.8 Convert 15 m st to km h™.

4.9 Convert 25 cm2 to m2.

4.10 Convert 8.0 cm3 to m3.

EXAM QUESTION 04 - ANSWERS

0506428618

lasgll Jagod lgalaserualg Joall plladl &lisly syusd

=107° 95540 = 107 Lo = 1072 i = 10% ols
daga Byl > =108 Lo = 1070 g

Johll lale &;) fll>|9 69““’" Jugxd Jalge PMI

m. J|3.2km Js>

m. J/450 cm Jg>

mm. J10.075m Js>

S. J1250 us Js>

nm. J/6.0x10°m Js>
Hz. J12.4MHz J3~
ms™t J72kmh™ Js>
kmh™ J15ms™ Js=
m?2 )| 25cm? Js>

m3. ) 8.0cm? Js>

é)QjL,ﬂ s 5Lzl



Sl Prefixes & Conversions

41 3.2 x10° = 3200 m
4.2 450 x 1072 = .50 m
4.3 0.075 x 10° = 75 mm
4.4 250 x 1076 = 2.50 x 1074 s

6.0 x 107°
O = 6.0 m
46 2.9 x 105 Hz
1000 )
4772xm =20 wm s
3600 )
4.8/5XW =54 km h

4.9 25 x (1002)? = 2.5 x 107> m?

410 8.0 x (10°2)% = 8.0 x 1076 m?

0506428618
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EXAM QUESTION 05 - QUICK REVISION
Significant Figures

dygimall p18,Y1

Learning Outcomes qls:l xilgs

1. Identify significant digits in a number.

figures.

Quick Notes .l doMs

Leading zeros are not significant; zeros between nonzero

digits are significant. Trailing decimal zeros are

significant. Use scientific notation to remove ambiguity.

For multiplication or division use the fewest significant

figures; for addition or subtraction use the least precise

decimal place. Round only at the end.

x, = - significant figures « +, — — decimal place

10 Practice Questions

5.1 How many significant figures are in 0.004507?

5.2 How many significant figures are in 1002?

5.3 How many significant figures are in 2.03007?

5.4 Write 4500 explicitly to two significant figures.

5.5 Round 0.07846 to three significant figures.

5.6 Calculate 12.4 + 0.56 with appropriate precision.

5.7 Calculate 18.25 — 3.1 with appropriate precision.

5.8 Calculate 3.20 x 2.1 with appropriate significant figures.

5.9 Divide 8.40 by 2.00 with appropriate significant figures.

0506428618

2. Report calculations using the appropriate significant

DA 0_9 o gimall ?L'é)pﬂ‘ KURC)
cenlzall dygimall A5 31 samy o llasll ol LS

w}w).f.c.plsﬂ o slaolly g e Bsldl jlasl

o 9adll salsll
gasllg (o ginall pBLYI o sae Bl saiel daudlly wpall
Lo aylgdl 8 38 4By dyyie Wi 81 sazel 2 bl

£0.00450 3 ligina 5 oS

£1002 5 ligina 8 oS

£2.0300 5 Ugina i) S

oy Gugine (uady i Ly 4500 (eS|
Aygime a8, 55 )1 0.07846 s
daliall @830 12,4+ 0.56 Coes|
daliall @830 18.25 — 3.1 o]
igaliall dygzeall 8,30 3.20 X 2.1 (s

é)gjLzJ' s 5Lzl



5.10 A measured total length is 7.20 m for exactly 3 equal sections. Find each length.
23l Job am ol acally dygluco el3ni 3 e ¢590 7.20 M o)luda ulia Job

EXAM QUESTION 05 - ANSWERS

Significant Figures

5.1 3: the digits 4, S and the final 0.
>3l yaallg 5g 1 445

5.2 4; the internal zeros are significant.
ygima duls 1l ylaodl sy

5.3 S.

54 4S5 x 10°

5.5 0.078S

56 12.9 + 0.56 = 12.96 - 13.0

57 1825 — 3] = 1515 - 152

58 3.20 x 2.l = 672 - 6.7
3.40

5.9 m =420
5.10 % = 2.40 wm; the count 3 is exact.

0506428618 12 393kl aaxl 3Lzl



EXAM QUESTION 06 - QUICK REVISION
Precision & Accuracy

By bl
Learning Outcomes qls:l xilgs
1. Compare precision and accuracy with examples. sl 20 Bullg bl (g &laall
Quick Notes .l doMs
Accuracy means closeness to an accepted value; s gle dB8ullg (A gudall dadll cpo Lyl ga bl
precision concerns agreement among repeated L)l Jondig 8y ySzall el Ll
measurements and the detail of measurement. e )
A constant zero error can give precise but inaccurate Abguan g @S) da 8o 25l eyl gyho Uas oy a3
results. Repetition helps reveal spread but does not Al abizall SLoodl Lo ¥ as) "”Jbﬁ‘«:j‘ bis

automatically remove a systematic bias.

Accuracy — reference - Precision — repeatability

10 Practice Questions
6.1 Define accuracy.
(Accuracy). Lol Bbye
6.2 Define precision for repeated measurements.
Bys5eall alwlal (Precision) 484l Wbye

6.3 The reference is 10.00 cm; readings are 10.00, 10.01, 9.99 cm. Classify them.
Lgaie 9.99 cm.g 10.015 10.00 wielydlly 10.00 M daex yoll daydll

6.4 The reference is 10.00 cm; readings are 12.00, 12.01, 11.99 cm. Classify them.
lgaio 11.99cm.g 12.014 12.00 wlelyslly 10.00 cm daex yall daydll

6.5 Readings are 8, 10 and 12 cm for a 10 cm reference. Discuss spread and mean.
Lwgrallg caacd! (286 10 Cm. e yo dadd) 12 Mg 109 8 wilelyall

6.6 A balance reads 0.50 g with nothing on it. What error is suggested?
¢ Jaisall sl Lo Ja> 4930.50 g yl3se Ty
6.7 Would repeating a biased measurement 100 times guarantee accuracy? Why?
6.8 Which ruler generally permits finer readings: 1 mm divisions or 1 cm divisions?
1 CIM Al 1 MM gy 2 ol Bl yds ole prand 8 ybaun ¢
6.9 How does viewing a scale straight on improve a measurement?
bl zepyadl N Gogae Jadl iy &S

6.10 Two instruments give equally clustered readings, but one is closer to the reference. Compare them.
lagie B x> yall 08T laalas] S0 golucdly dyylite wlelyd o Glal sy

0506428618 13 393kl aaxl 3Lzl



EXAM QUESTION 06 - ANSWERS
Precision & Accuracy

6.1 Closeness of a measured value to an accepted reference value.
Agdiall Lz yall dagdl] cyo dusliall dagdll Lyd cra
6.2 Closeness of repeated readings to one another.
e e lgass 8y ySeall wilelydll ylas gan
6.3 Both precise and accurate relative to the stated reference.
Blazall dio sall dapdl) &y dbgrirag 4480
6.4 Precise but inaccurate.
6.5 The readings have poor precision; their mean is 10 cm and agrees with the reference.
mn sl dadl] Eallay 10 CM lghasgza o) (guacd daems wlelyall 48y
6.6 A 2ero offset that may systematically shift all readings.
Aalizio 3900 el il g 245 48 Appho @)
6.7 No. A systematic offset can remain in every reading.
Bely S 8 dabimiall dx 3yl LaS 8 Y
6.8 The | mm ruler because its scale divisions are smaller.
_)&;0‘ lgxyS Olaewdi ¥ 1T MM 8 ylae
6.9 It reduces parallax error.
sl s | Uas s,
6.10 They have similar precision; the instrument closer to the reference is more accurate.
Wards 48T g yall Y1 815Y g (dgslicia 485 Lag)

0506428618 14 393kl aaxl 3Lzl



EXAM QUESTION 07 - QUICK REVISION

Graphs & Relationships

OBMellg &Ll 5 guyll

Learning Outcomes qls:l xilgs

1. Represent data, draw a best-fit line and identify linear,
quadratic and inverse relationships.

Quick Notes 7l doMs

Put the independent variable on the horizontal axis and
the dependent variable on the vertical axis; label
guantities and units.

Linear: constant slope. Quadratic y = kx2: y scales with x2.

Inversey = L: Xy is constant. A best-fit line follows the
X

trend, not every point.

oBMall ayasdy daslhas Ladl b auyg OBl L
uSallg demgydly ddasdl

(ol Sle iy asYl yomall e Jiztuall yiiiall g5
u'.&o-g.”g uLAS.H ‘img

O X300 Y cenliny demaydl 8 .20l lgho ddasdl
sl dslae L8l bas gty culi XY Jols dwsall
i IS say o a3l dg plall

, : k
Linear: y = mx + b - Quadratic: y = kx* - Inverse: y = -
A B C
91 16 121
7 12 - 107
8_
> 5 A > 8- >
6_
3+ 47 44
1— T T T T T 0_ T T T T T 2_ T T T T T T
0 1 2 3 4 0 1 2 3 4 1 2 3 4 5 6
X X X

Practice figure - &Ll dlewM oya5 qusy

10 Practice Questions

7.1 Identify the relationship in graph A in the figure.

7.2 Identify the relationship in graph B.

7.3 Ildentify the relationship in graph C.

7.4 For graph A, calculate the slope using (0, 1) and (4, 9).

7.5 Write the equation of graph A.

0506428618 15

JSadl A )l 8 @8Mal sl

B. auyl b @83l s3>

C. puyll 8 @BMall s3>

9). (45 1) [0 alaseraly bl sl A syl

A. quyll dslaa oS

é)gjl./ﬂ s 5Lzl



7.6 For graph B, how does y change when x doubles?
X elai 3y yon bS8 B awsl
7.7 Forgraph C,y=12whenx =1. Findy at x = 3.
X=3. 0V argl X = 1. baie ¥ = 12 4553 C @yl
7.8 Which variable belongs on the horizontal axis in an experiment varying time and measuring position?
e8sall ulils ool s a8 Gy b SNl yomall e gboy sk
7.9 Should a best-fit line connect every measured point in a zigzag? Explain.
bg Sziein basy bladl IS diylhe Jasl bt Loy of e Jo
7.10 Data follow y = 3x2. Which plot is a straight line: y against x or y against x2?
X Wlio y o1 X Lldo : Ylasinue ooy Jsad oI Y = 3%% olill g5

EXAM QUESTION 07 - ANSWERS

Graphs & Relationships

7.1 Linear: y increases at a constant rate with x.
X. 2o calf Jasay Y sl tighas
7.2 Quadratic: y is proportional to x*.
X2, 20 Y sty dm i
7.3 Inverse: y decreases so that xy remains constant.
BBXY Jol> cliy gay JoBliny tduse

q -1
74 m = =0 =2

754 =2x + |
7.6 y becomes four times its original value.
Lol lgiagd Jlual dayl Y dagd e

7.7xg=l2;y=%=4f

7.8 Time, the independent variable.
izl ydzall 5o epadll

7.9 No. It should represent the overall trend, balancing scatter on either side.
il Lle bladl cis @3l g alall oladdl Jzay

7.10 Plot y against x* its slope is 3.
3. alsag X* blaay Jeaad
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EXAM QUESTION 08 - QUICK REVISION
Motion Diagrams & Particle Models

sl Z3gaig &Syl wllalrsa

Learning Outcomes qls:l xilgs
1. Represent position changes using motion diagrams. &Syl wllalasay @8gall yi ol

2. Represent position changes using a particle model. el Zigazy eB8gall 13 Liual

Quick Notes 7l doMs

A motion diagram shows positions at equal time intervals. Ayoluia duany wilyud sie @8lgall &yl blrsa (o 32y
A particle model replaces the object with a point. Uniis i Il 23983 Jasians
In the figure, time increases from left to right. Equal gaps Olgadll !l I slucdl a3l sl ISadl (8
mean equal speeds; increasing gaps mean speeding up; b &yl Bauljzallg (o glucia il yun s gl . J|

d i lowing d . P
ecreasing gaps mean slowing down 1505 dndlizall ylazal

Equal At: larger |[Ax| — larger speed

time order -

0 1 2 3 4
A ® o ® o ®
0 1 2 3 4
B ® o o ® o
0 1 2 3 4
C o o o o o

Practice figure - &Jtdl dlewM o35
10 Practice Questions

8.1 What does each dot in the particle model represent?
Fopacel] e b abat JS Jaus Iila
8.2 Why must the time intervals between dots be known?
Shladl o dcay)l Lolgall 8300 oy 13l
8.3 Describe the motion in row A of the figure.
ISl e A bl 8 Syl ho
8.4 Describe the motion in row B.
B. vl O Byl b
8.5 Describe the motion in row C.
C. wall s Byl b

8.6 Sketch five dots for a stationary object at equal time intervals.
Aolucta dun)y Jolgd ie (Sl pucd bld juas )l

0506428618 17 393kl aaxl 3Lzl



8.7 A particle travels 3 m between each pair of dots, 0.50 s apart. Find its speed.

i yos 4291 0.50 8. lagiy Jady (pbaifs JS s 3T e 5y

8.8 List positions att =0, 1, 2, 3 s for motion fromx=2m at +4 m s™.
+4Am S deyus X =2 M o dSy>d 38 2.1 4 =0 wie g8lgall S|

8.9 Arightward sequence has positions 0, 1, 3, 6 m at equal times. Is its speed constant?

8.10 How would you convert a photo sequence into a particle model?

S z3gad J yoo dadis Jo3 oS

EXAM QUESTION 08 - ANSWERS

Motion Diagrams & Particle Models

8.1 The object's position at a particular instant.
R XN R JWES | 1-7:V
8.2 Spacing alone cannot determine speed without elapsed time.
¥ 8 ya yos dusg selidl o deyudl agasd Say
8.3 Uniform motion to the right: equal displacement in equal time.
golue &a3l 8 dyslucie &3] 1ppsadl o dabhiia 3>
8.4 Motion to the right with increasing speed.
Bayline deyuy (padl 9o 45y
8.5 Motion to the right with decreasing speed.

8.6 All five dots coincide at the same position; label the successive times.
Al diaiY] dund 2o dwdl @8gall aie uasdl bladl gilas

— 3 - =1
8.7 speed = 050 =6wms

88x =2, 610,19 m
8.9 No. The gaps are |, 2, 3 m, so speed increases.
e yudl Bla3 10 3 M @ 2 @3 1 wlgmall o

8.10 Mark the same representative point on the object in each frame, retaining the positions and
times.

doyily @8lsally Blausdl go Byge JS 8 el Lo lgudi dliadll dagdl] s3>
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EXAM QUESTION 09 - QUICK REVISION
Scalars & Vectors

dgaially dpwldll wlwasll

Learning Outcomes qls:l xilgs

1. Classify distance, mass, displacement, speed, velocity, dgallg dewldll de yuldlg dx1ydlg dusllg ddluwll Ciias
acceleration, force, work, energy and pressure. Laallg @8lallg Jaallg sodllg ¢ slullg

Quick Notes 7l doMs

A scalar has magnitude; a vector has magnitude and Juai 08 olodilg ylade dgaially ylade dewldll dasl)
direction. A negative sign can encode direction on a it yomo Lle oladdl ddludl 8Lyl
chosen axis. ) ) |

Scalars: distance, mass, speed, work, energy, pressure. Blallg Jeadly dewldll deyudly dluslly d8luall 1dwlall
Vectors: displacement, velocity, acceleration, force. 8oallg ¢ sluclly dgamall deyudlg dx13Yl dgaiall baallg

Scalar: magnitude - Vector: magnitude + direction

10 Practice Questions

9.1 Classify distance and displacement.
Ao 3dlg ddluall Liio
9.2 Classify speed and velocity.
goaall de yudlg @)l de ydl Blo
9.3 Classify mass and force.

Bgdllg A aio

9.4 Classify acceleration and energy.
Bl ¢yl Wio

9.5 Are work and pressure vectors because forces are involved?
Slaged J3 a0 808l oY lgonia baallg Joadl o
9.6 Which describes a vector fully: “8 m” or “8 m east”?
sy «8m Pi S8 MalS oo sy ubo gl o
9.7 What does velocity -5 m s™ mean if east is positive?
Sl oo §aadl oS 13 =5 m S7F dgonio deyus s 13ka
9.8 Two cars have velocities +6 and —6 m s™1. Compare speed and velocity.
.34324,”9 wLaJ' &L)‘;JI QJ@ —6m S_l._g +6 QL@M QLIC-).‘JJ u.,u_)Lu.J
9.9 Can a scalar be negative? Use work as an example.
o Joadl paseinl $alu dpwld deaS oS5 ol oSay Jo

9.10 Select all vectors: pressure, acceleration, displacement, energy, force.
Bodll (@Bl i1yl g yluddl asall ialgauall IS yus
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EXAM QUESTION 09 - ANSWERS
Scalars & Vectors

9.1 Distance is scalar; displacement is vector.
dgin dx13lg (diwlB d8luwall
9.2 Speed is scalar; velocity is vector.
Agnin gl de yudlg il dnldll de yull
9.3 Mass is scalar; force is vector.
Jdgoia Bodlly Al s
9.4 Acceleration is vector; energy is scalar.
a8 @8allg (amnza ¢yl
9.5 No. Both work and pressure are scalars.
Al B duaS bndllg Jeadl e JS Y
9.6 8 m east gives both magnitude and direction.
obadly yludall sasy By 8 m
9.7 The object moves west at a speed of § m s
5m s, lajlade dgwld deyun Uy gl Sy
9.8 Same speed, different velocities because their directions differ.
ooyl My olzalises cperganiall ezl oS g daan L] de ! lag)
9.9 Yes. Negative work is still scalar; a sign alone does not make a quantity a vector.
igonta S| J2o5 Y laasg 8yladly ald LIl Jaall (s

9.10 Acceleration, displacement and force.
Billg iyl ¢yl
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EXAM QUESTION 10 - QUICK REVISION
Particles to Position-Time Graphs

oy @8gall siovia J| wlaguadl ya

Learning Outcomes qls:l xilgs

1. Convert a particle model to a position—time graph and oille @8gall iiag pawadl Zdgad p Jugadl

vice versa.

Quick Notes .l doMs

Plot each recorded pair (t, x); time is horizontal and Jaay Ll 28gallg as] o3l 20 X) ot zoy S Jie

position vertical. A straight segment represents constant

velocity.

ZJQL‘ .- ‘“ 3&)& "..“ ” ) . ”

To construct a particle model from a graph, read positions 4.0y Jolgd sic g8lgall T3l eyl 30 @ Zigad el
at equal time intervals and place dots on a position axis. &69‘\” 3950 \_,Lc. Wlas 250 dysluc

Slope of x—t = velocity =

At
P - equal-time positions o Q
6_
O0s ls 2s 3s 4s
£ 41
o o o o o x
2 .
T T T T T O T T T 1
0 2 4 6 8 0 1 2 3 4
x (m) t(s)

10 Practice Questions

Practice figure - &Judl alewM o535 )y

10.1 The particle strip P shows t=0, 1, 2, 3, 4 s. List its (t, X) graph points.

). (t blas 5145..3.2.1.0 dxaidl P slagundl by Jzay

10.2 Describe the position—time graph corresponding to P.

P. byyal) 381gall paillg @8gall jisia i

10.3 Calculate the velocity represented by P.

P. lglzay 2l dganiall de yudl o]

10.4 From graph Q, list positions att=0, 1, 2, 3, 4 s.

10.5 Describe the particle model obtained from Q.

0506428618
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10.6 Calculate the slope of Q and interpret its sign.
L] 329 Q Juo o
10.7 What particle model corresponds to a horizontal line x =5 m?
§X =5m e a8l bsd 381gall mewnl z3gai Lo
10.8 Equal-time positions are 0, 1, 4, 9 m. Describe the x—t curve's trend.
o)l gBgall Lisein olodil o 9 Mg 4y 190 Lo dyglucie dia)l gBlga
10.9 An x—t line slopes downward. Does it necessarily mean slowing down?
83952l gbledl U3 sy o Jawl S| oilly @8sall imin sy
10.10 Sketch the x—t line for equal-time positions 6, 3,0, -3mat0, 1, 2, 3 s.
38.629190 e —3mg 09396 g8lgall (aillg @8gall ivin @yl

EXAM QUESTION 10 - ANSWERS
Particles to Position-Time Graphs

10.1 €0, 0), (I, 2), (2, 4), (3, 6), (4, 8) in s and m.

10.2 A straight rising line from (0 s, 0 m) to (4's, 8 m).
8m). (45 JI0mM) [0S o sclo aidiun o3

103v=s ———— =42 mys’!

104 x=28,6,9,2, 0wm
10.5 Equally spaced dots moving toward decreasing x, 2 m apart each second.
A8l IS 2 m Jolay X (a8l o oy el dyglucie bl

-3 o L
106 v = z - - =2 m s7'y motion is in the negative direction.

ALl olodl 5 a8yl i ALl 8Ll
10.7 Repeated dots at x = S m; the object is stationary.
10.8 It rises with increasing steepness, indicating increasing positive velocity.
Ao gall dgoall deyudl sLohl Je Jao o ol s sy
10.9 No. A straight downward line represents constant negative velocity.
Al ddle dgoia doyuw Jiay Iyl @adiaall asdl o
10.10 Plot (0,6), (1,3), (2,0), (3,-3) and join with a straight line: x = 6 — 3t.
Blasall d8Mell 389 @uiiun dasy lglo @ blad! e
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EXAM QUESTION 11 - QUICK REVISION
Comparing Position-Time Graphs

oilg g8oall Wlisia &yldo

Learning Outcomes qls:l xilgs

1. Interpret a position—time graph for multiple objects.

Quick Notes .l doMs

Compare slopes for velocity and vertical coordinates for
position. Intersecting x—t lines indicate the same position
at the same time.

Graph A: x = 2t; graph B: x = 12 - t; graph C: x = 4.
Position is in m and time in s.

v = slope - Intersection — same t and x

12+ A

pluni8ac 83> J2ay 030 @Boo iin ypuds

Gl Y1 Ll g dganiall de yudl 6 y00) Jouall oyl
o3l b acud sl e gl Jay g8 sall 25 a
e yllg B:x=12 —t‘m.u)”_g‘A:X:Zt eyl
AL yailly yually @80all C: X = 4.

10+

X (m)

o

t(s)

Practice figure - &Ll dlewM  oya5 qusy

10 Practice Questions

11.1 Which object is stationary in the figure? Explain.

11.2 Calculate the velocity of A.

11.3 Calculate the velocity of B.

11.4 Which moving object has the greater speed, A or B?

11.5 Find the time and position where A meets B.

0506428618 23

mbo TSl 8 (Sl plunl ]

A. punl) dgonall eyl G|

B. auorl) dgaiall de yud] Cos|

B ol A Ll ¢yl (S yozall sanndl gl

B.g A clisll 8509 ;o) a9l
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11.6 At what time does A pass C?
$C a89ay A yay 03 ol B
11.7 Find the positions of Aand B att=3s.
t:3S...\.LcB9Ag9.§9A.L>,_9i
11.8 Find the separation between Aand B att=6s.
t=68. 2eBg A s dolall d8luall axgl
11.9 Do A and B have equal velocities at their intersection? Explain.
o9 Tebladl wie By AJ ¢y ligotall oyl yudl golus o
11.10 If B continues unchanged, when will it reach C?

$C I Loy siad (lguuts 355>l B yazaal 13

EXAM QUESTION 11 - ANSWERS
Comparing Position-Time Graphs

11.1 C, because its position stays at G m and its slope is zero.

_12-0 _ .
11.2 VA = A =4+2ms
_ 6-12 _ .
1.3 vB = =0 - | m s

11.4 A: its speed is 2 m s™' compared with | m s™' for B.
1Tms™ & B deyuo 30 2 M ™" azeyuu (A @l

1N52t=12-t - t=4s x=8wm
1n62t=4 - t=2s

117 xA=23)=6m xB=12-3=9m
11.8 [xA — xB] = |12 = 6] = 6 m

11.9 No. Their positions are equal, but their slopes remain +2 and = m s
—TmM ™o +2 ol aleall oS0 laBgall golucty

111012 —-t=4¢ L, t=8s
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EXAM QUESTION 12 - QUICK REVISION
Average, Instantaneous & Uniform Motion

dalriall 48 yodlg ddasdllg dawgrall de yudl

Learning Outcomes qls:l xilgs

1. Differentiate average and instantaneous velocity. Adasdllg dawgiall dgaciall doyudl o duwad!
2. Differentiate uniform and non-uniform motion and oo lagd] Byeilly dalaiall yie g dalaiall & yodl o Jusad]
recognize each in diagrams. slalaseall

Quick Notes .l doMs

Average velocity uses total displacement over an interval; I LIS 1331 ddras giall dgaiall de yud| pasiud
instantaneous velocity is the velocity at one instant, found |- s e Basle dlasd 5 dthndlle By

\3"“'].. T Yot > A 9 (00
from the local x—t slope. e ? ? . . L.

Uniform straight-line motion has constant velocity and acldy 4ol dgoall lgue yun dalatiall dadiiuall 45yl
qual-tlme o!ot spacing. Changing spacing indicates non- Sy e seladl yis Jay dyoluc Z,z,aji b olucia Lgblas
uniform motion. oL . )

daliuie yui

X, = X;
Vo —tf—tL « Instantaneous v: tangent slope
f - .

10 Practice Questions
12.1 Define average velocity.
dawguall dgsall deyudl Bye
12.2 Define instantaneous velocity.
sl dgaall deyudl By
12.3 Does a speedometer directly show average velocity? Explain.
29 §8yila dawguall dgaciall deyudl deyudl slae b2y o
12.4 A car moves uniformly at +8 m s™ for 5 s. Compare average and instantaneous velocity.
bl dawguall dgaiall deyudl 38 58, e +8 M ST de yuuy Al 8y law o
12.5 An object moves from x = -2 mto x = 10 m in 4 s. Find average velocity.
Jawguall dgiall de gl amgl 48, JME X =10M I X = —2 M (o guer dy>iy
12.6 A runner returns to the start after 20 s. Must instantaneous velocity be zero throughout?
$ il Jlab 3w ddaslll die g 5653 o o o 20'S. asy sl dads J] elie sle
12.7 Classify equal-time dot gaps of 2, 2, 2, 2 m on a straight rightward path.
Lsay i jlue e Gyolucia M)i §2m929292 aylads blds wilgxd biv

12.8 Classify equal-time dot gaps of 1, 2, 4, 7 m in the same direction.
i olaxidlig dyglucio diojl ;8 7 Mg dg2g 1 laylade blai wlgnd biv

0506428618 25 393kl aaxl 3Lzl



12.9 On an x—t graph, what gives average velocity between two times and what gives instantaneous velocity?
Sddasdlly uin) o dawgiall deyudl gbsu 5.53"” Lo (o illg @8gall cixia e
12.10 An object travels +10 m in 2 s then +6 m in 3 s. Find average velocity for the whole trip.
Al ) daguall dgaviall deyudl a5l 38, 3+6M @328 8 +10 M awer dy>iy

EXAM QUESTION 12 - ANSWERS

Average, Instantaneous & Uniform Motion

12.1 Total displacement divided by elapsed time.
sball ga3ll e doguda d4S)l a3l
12.2 Velocity at a particular instant.
Baaoen s b dgaiall de yull
12.3 No. It shows instantaneous speed, without direction.

¥l g ddhnll desldll deyudl oy o

12.4 Both are +8 m s™' throughout the interval.
Byl Jlgb +8 M s Laaluls

12.5 vav = m =+3ms”!

9 4
12.6 No. Average velocity is zero, but instantaneous velocity is nonzero while running.
w02l el dpyio yut Ao lll (S pho dawgrall dgaall de yul] o
12.7 Uniform motion.
12.8 Non-uniform motion with increasing speed.

12.9 Average: slope of the secant between the two points. Instantaneous: slope of the tangent at
one point.

Baslg daiis wie ulaall Jea tdbandll . cpedaid] opp ablal e ddaw guall

1210 v, = 0 +6 =+32ms”!

9 2+ 3

0506428618 26 393kl aaxl 3Lzl



EXAM QUESTION 13 - QUICK REVISION
Velocity & Acceleration Directions

¢ yludllg de yudl oloss]

Learning Outcomes qls:l xilgs

1. Use the directions of velocity and acceleration to by aasad ¢ ylucdly dgoeitall de yudl alodil plaseial
decide whether an object speeds up or slows down. gilads 9i eyl

Quick Notes 7l doMs

Same direction: speed increases. Opposite directions: i Cuadl luSlei 13]g de yudl sl glaladdl aodl 3]
speed decreases until velocity reaches zero. The sign of Y laasg ¢ ylucdl 53la] sao ] dgaall de sl Lo
acceleration alone does not tell you whether speed ’ o Ll .
increases. Aol B3l sa5
At a turning instant, velocity can be zero while cldy g yulSeidl dasd 13a0 dgatall deyudl (955 48

acceleration is nonzero. . . .
(SR il & slucdl

v and a same sign — speeding up - Opposite signs — slowing down

10 Practice Questions

13.1 An object hasv=+5ms?®and a=+2m s2 Is it speeding up?
Sazeyw alayi Joa=+2ms 2oV =+5m s qus
13.2 An object has v =+5 m s™ and a = -2 m s72. Describe its speed change now.
oYl ey slade y8 o a=—2M S 2V =+5m s aus
13.3 An object has v =-5m s™ and a = -2 m s™2. Describe its speed change.
ey ylade ydi o d=—2MS2gV==5ms™" aus
13.4 An object has v =-5m s™ and a = +2 m s™2. Describe its speed change now.
o3l ey ylade 85 boa=+2M S gV ==-5m s aus
13.5 Does negative acceleration always mean slowing down? Explain.
.?_Jog Slasls gboledl Il ¢ slucdl oy o
13.6 A car moves east and brakes. State the acceleration direction.
£oluctll olodil sis xS Byt Byl A yoes
13.7 A car moves west and speeds up. State the acceleration direction.
&bl ool s3> gie p ala3ig Bye 8yl Sy
13.8 A ball rises vertically under gravity. Compare its velocity and acceleration directions.
$oluclly de sl Lalol 3B duiledl 35l cod Guly 85 asad

13.9 Can an object have zero velocity but nonzero acceleration? Give an example.
s kel S gsho yib acyludy Nao ue deyuw 555 ol (Say Jo
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13.10 An object has constant negative acceleration while its velocity changes from positive to negative. Describe
the stages.

Joball o il ] derga (o die g gy Call b ¢ slud @

EXAM QUESTION 13 - ANSWERS
Velocity & Acceleration Directions

13.1 Yes. Velocity and acceleration are both positive.
g0 aadS ¢ yluctly dgaiall eyl oo
13.2 It is slowing down because velocity and acceleration oppose each other.
luSleta ¢ lully dgoeall desudl o bl
13.3 It is speeding up in the negative direction.
ALl ool B ae yun slays
13.4 It is slowing down while still moving in the negative direction.
Ll olodl 8 aS > ylsazal go bl
135 No. If velocity is also negative, speed increases.
L] de gl ennly Loyl ddlu dgaall de gl SIS 13 Y
13.6 West, opposite the current velocity.
Aol dgaaal] deyudl ool LuSe Uye
13.7 West, the same direction as velocity.
Aud) dganiall de gl ol 8 (U2
13.8 Velocity is upward and acceleration downward, so the ball slows down.
8SU Wolems  Jawl I e sluctly lel ] de sl
13.9 Yes. A vertically thrown ball at its highest point has zero velocity and downward acceleration.
ol 1 laeyluds yao lgieyos dai el e Gl 489384l 8yS1 tand
13.10 It slows, stops momentarily, then speeds up in the negative direction.
Ll ool 8 dse yus 31335 @ Lihas) By o ol
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EXAM QUESTION 14 - QUICK REVISION
Velocity-Time Equation

sailly de sl dolaa

Learning Outcomes qls:l xilgs

1. Apply v; = v, + at for constant acceleration. RO LR W Jeers Ve=V; + at gl

Quick Notes 7 ,ull doMs

Choose a positive direction, write signed velocities and pasuialg WLl wle yull CeSlg U go bl yus]
use consistent Sl units. This equation assumes constant

{oAk; LE)L.‘J daledll U2 aS ddwia dd g Olasg
acceleration.

Rearrange to find the unknown; stopping means v, =0, Y >l9 Vf =0 Y w88 gl Js@-‘*ﬁ‘u doleall Loy _\_cl
not necessarily a = 0. T T a=0 '5;9)@'-’

V, — V. V, — V.
Vf:\/i-}—at‘a:_f_l_.t:_f_l_

10 Practice Questions

14.1 Starting from rest, a cart accelerates at +2 m s for 4 s. Find v;.
Vp. a0l 45, 830 +2 M 872 ¢ ylucty 565l o dype 103
14.2 Acarhasv,=+6ms*anda=+3ms=2for5s. Find v,.

Ve a9l 58.800a=+3ms 25V, =+6m 57 5L

14.3 A vehicle slows from +20 m s™ with a = -4 m s™2 for 3 s. Find V.

V. a>ol 38,500 =AM 572 ¢ 5lucty +20M S7* 40 4S50 oLy

14.4 Find the stopping time forv,=+18 ms*and a=-3ms™=2,

a=-3ms2yv,=+18ms™ 13| wsgdl o) 1o
14.5 Velocity changes from -4 to +8 m s in 3 s. Find constant acceleration.
coldl g lucdl asgl 38, M5 +8 M S7 JI =4 e dgoiall deyudl y i
14.6 After4sata=-2ms? v,=+7ms™ Find v,
Va2l Vp=+7ms™ 55 =2 M S72 ¢ 5luy 4 S any
14.7 An object has v,=-10 ms™and a=-1.5ms™2for 4 s. Find v;.
Veaxglds sea=—1.5ms2v, = —10m s™ quc
14.8 An object has v, =+6 m s and a = -2 m s2 for 5 s. Find v; and the reversal time.
ol JulSail oo Veangl 58,5008 = —=2M 829V, = +6 M 57"

14.9 A car starts at 36 km h™ and gains velocity at +2 m s for 5 s. Find v, in m s™.

M S 8a>5) Vpan ol 5. 830 +2 M 872 yladay ¢ luciy 36 KM W™ ey 53Len 145
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14.10 Find the time to change from +3 to +15 m s™ at +0.50 m s2,
+0.50m 72, ¢ ylucty +15M 87 ] +3 0 de gl 4185 0 a9

EXAM QUESTION 14 - ANSWERS

Velocity-Time Equation

141v, =0+ 204) = +8 m s
142 v, =6 + 3(5) = +2I m s

143 v, = 20 - 4(3) = +3 m s

0-18
144t = =3 =6s
14.Sa=g——(—q)=+éms‘2
3
146v,=v,—at=7-(-2)(4) =+HSms"
147 v, = =10 = 1.5(4) = -6 m s~
—6-2()=-4msit, =225 -3
148 v, = e M ty, = ——5— =3
1000 _ _
14.9vi=36xm=10ms’;vf=10+2(5)=+20ms’
1S -3
14.1ot—W—2é;s
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EXAM QUESTION 15 - QUICK REVISION
Velocity-Position Equation

2Baallg de sl dslaa

Learning Outcomes qls:l xilgs

1. Apply vf2 = viz + 2a(x, - x;) for constant acceleration. RO LR W Jeers vi2 = viz + 2a(Xf — Xi) Budas

Quick Notes 7 ,ull doMs

Use this equation when time is not given or not required. RTWESESITR ol o3l Llaed ¥ Lonie dlsleall paSil
Displacement is signed; it is not always the distance de glaiall 48 Luall Ly coudg 5ylal ols a1yl
travelled. : ’ ’

The square gives speed magnitude; choose the velocity ool (ya deyudl 8 ylin] yusl e yudl ylade gysall rey

sign from the physical direction. A negative value for vf2

indicates incompatible assumptions. blsin st wlolysl ] v dlls dad 5025 .85

vf2 — vj?

vf2 = vi? + 2alAx - Ax =
2a

10 Practice Questions

15.1 From rest, an object accelerates at +2 m s™2 over +9 m. Find v; in the positive direction.
e gall sl 8 Ve as ol +9 ML dxl3] M5 +2 1M 872 g ¢ ylucty o 9Sdl oy
15.2 An object has v, =+4 ms™, a=+3 ms2and Ax = +8 m. Find v,.
f - - -2 - -1
Ve axgl AX=+8mM.ga=+3MS gV, =+4 M S qucd

15.3 Acar hasv;=+20 m s and a = -4 m s Find stopping displacement.

Bl dsljl axgla=—4ms 2V, =+20m s 5L

15.4 Velocity rises from +5 to +15 m s™ over +40 m. Find acceleration.
$olull as ol +40 M. dx 3] I3 +15m S8 1 +5 o deyadl sls3s

15.5 An object starts at x =3 mwith v, = +2m s™ and a = +1 m s™2 Find x when v = +6 m s™.

V=+6m s loaie X amgl +1 M 72 ¢ 4Luig #2 M S8 deyun X = 3 M wic @us lagy

15.6 A car slows from +12 to +6 m s™ over +18 m. Find a.
Q. axol +18 M. dxl3] M5 +6 M s71 I +12 10 8yl bl

15.7 Aparticle has v, = -3 ms™, a=-2ms2and Ax = -4 m. Find v,.

Ve axsl AX=—4m.ga=—-2ms?5V,= —=3ms™ qoul

15.8 Find the initial positive velocity if v, = +10 m s™, a=+2m s2 and Ax = +16 m.

AX=+16M.ga=+2M S 25V, = +10 M S 13| dex gall &5lanpdl eyl ax gl

15.9 At the same braking acceleration, what happens to stopping distance if initial speed doubles?
Sadladl de yudl cuae Loy 13] 88 gl d8lual &iaoey 13l (awdd 2SIl ¢ ylud e
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15.10 A cart starts at +4 m s™ with constant a = =2 m s™2. Can it reach a point 6 m ahead before reversing?
¢ sulS2idl 18 6 M ylasay lgalel dhadi | Lai Jo —2 M 72, culi ¢ sludy +4 M 71 ey dyye 103

EXAM QUESTION 15 - ANSWERS
Velocity-Position Equation

151 vf? = 0 + 2(2)(9) = 36; v, = +6 m s
152 vf? = 16 + 2(3)(8) = 64; v, = +8 m 5™
153 Ax = %_iqo)i =+50 m
54a=222"25 _ o5y,
—2040)
36 -4

15.5Ax=7,—)—=16m;xf=3+16:l‘?m

Bea= 20199 _ 5,
' 2018)

157 vf? = 9 + 2(=2)(=4) = 25; v,= =S m s”'
15.8 viz = 100 — 2(2)(16) = 36; v,=+6ms”

15.9 It becomes four times as large because stopping distance is proportional to vi?.

Al deyodl gyye g el @B gl d8luce o ¢ Jlial dnyyl e

15.10 Axstop = 27:—;;— = G m. No; it reverses before reaching 6 m.

6m. J Joodl 184 M ssy wsSas
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EXAM QUESTION 16 - QUICK REVISION
Free Fall

ol bgadl

Learning Outcomes qls:l xilgs
1. Define free fall and free-fall acceleration.

2. Describe rising and falling motion under gravity.

Quick Notes 7l doMs

Free fall means gravity is the only force considered. Near
Earth, g = 9.8 m s™2 downward, ignoring air resistance.

Taking upward as positive gives a = —g during ascent, at
the top and during descent. At the top v = 0, but a is not
zero.

Up positive: a = =9.8 m s - v = v, — gt

10 Practice Questions

16.1 Define free fall.

16.2 Can an object moving upward be in free fall? Explain.

acsludy gl bgdudl iy yel

Ailbdl 33l cod Wamg 13920 &Syl oy

O3B B oll Sodll dudlol led yuins 44> 4ol bgiull
doglin Jlaal po Jaul JI g = 9.8 M s72 5y o Yl
el

dadll e g sgnall sl @ = —g 118 Usga LleYl ydel 13)
3ao ud ¢ slucl (SIV = 0 dadll sie bl Lslg

ol il B

do S b 58 oSy ol Llel U dyony qund (Say Jo

16.3 State the magnitude and direction of free-fall acceleration near Earth.

o3l 3B ol bl ¢ s oladlg ylada S5l

16.4 At the highest point of a vertical throw, state v and a with upward positive.

16.5 Why does a rising ball slow down?

16.6 Why does a falling ball speed up?

Lzrge SLell o5 13] Qg V sio (el y Sid) dbais el wie

$8aclall 5,31 Uoles 131

Sddaylgll 331 de yu 3l 151

16.7 Two balls of different masses are dropped together in vacuum. Compare their accelerations.

lageeslud 318§ Lall 5 Lo Al Lialisen o6y i

16.8 A ball is released from rest. Find its velocity after 2.0 s with upward positive.
Lrsa Sledl 513] 2,08 a0y dgaciall lgieses vl . 05adl (0 85 38

16.9 A ball is thrown upward at 19.6 m s™*. Find time to its highest point.
dadll Wl Woog o3 sl 19.6 M 7L deyun Llel )1 555 B3

0506428618
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16.10 Without air resistance, compare the speeds at the same height on ascent and descent.
.Lb’g.f.asg Bgs:.o Al &Lé.’i)}” Je deyud! 6)[.\2& Q)L@ elgg)l daglia 599

EXAM QUESTION 16 - ANSWERS
Free Fall

16.1 Motion under gravity alone, with other forces such as air resistance neglected.
2log)l daglin Jio gy3 Yl godll Jlaa] go laasg dailell 345l s 45>
16.2 Yes. After release, a thrown ball is in free fall if only gravity acts.
Lasog dg3ladl Lged il 15] 3> bota 5 8,51 oS5 s3I sny s
16.3 About 9.8 m s downward.
Jawl J19.8 M 572 oo
164v =20y a=-98 m s>
Jawl o1 =9.8 M 572 ¢ yludlly as eyl
16.5 Its upward velocity opposes the downward gravitational acceleration.
Jaal 1 daibdl ¢ 5lud (uSles el JI lgie s o
16.6 Its velocity and gravitational acceleration are both downward.
ol J 8o oy lamn dadbl ¢ yludg deyudl 3
16.7 They have the same gravitational acceleration at the same location.

s ISl B i d3ladl gyl Lag

168v=0-98020) =-19.6 m s’
19.6
169 0 - /9.6 - Q.gt, t - W - 2.0 Y

16.10 The speeds are equal; the velocity directions are opposite.
oluSlaza dgaiall de yudl lalssly o lglucte deyudl |yl ada
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EXAM QUESTION 17 - QUICK REVISION
Measurement & Experimental Variables

&yt wlydiag uldll

Learning Outcomes qls:l xilgs

1. Explain careful measurement and why results include el pasy 23lidl B8] g Ly’L‘;;Jl uoldll dea y s
uncertainty.

2. Measure dimensions and masses of objects using Sl ol plladl wlusgy lgliSg PLu.}i slayl old
units.

3. Identify independent and dependent variables. 2l yeually Jatuall yuall agasd
4. Classify base and derived quantities with their Sl units. Aol gilas g pa ddtiually dawlwll olasl aas

Quick Notes .l doMs

Read scales at eye level, check zero, repeat and record Joewg 339 saall o By el gotuay gyl [

units. Instruments have finite resolution, so measured b e luldl 14 33 0|9_;>” By olasgll
values are not exact.

Independent: deliberately varied. Dependent: measured wldall Glociwd! g pldlg Jlac yis) o Jatwall

response. Base Sl units include m, kg, s, A, K, mol, cd; ot 4 gy

derived units combine base units. ‘Cds m019 Ko Ao S kg9 m Egealus U'J:}‘?”
Jdszadll wlasoll lge CSyig

mass
volume

\

Measurement = value * uncertainty - density

10 Practice Questions

17.1 Why is careful measurement important in an investigation?
elagiandl 5 lage Sliall Luldll asy 13kl

17.2 Why should a measurement include uncertainty?
T oatdll pasy uldll 3l84] R 13l

17.3 Alength is (12.4 £ 0.1) cm. State its reported interval.
el wldll e 33> (12.4 £ 0.1) cm. oylada Job

17.4 Using a stated half-division rule, find the reading uncertainty of a ruler marked every 1 mm.
1 M. S 550 8 ybae 52038 oy ane ax gl Blhsall 203 a0l sl Bacld alascialy
17.5 Outline how to measure the length, width, height and mass of several blocks in Sl units.
dd gy wlas g oMdatus abijlgua 9i OleSa sas) dislly ¢ laiydllg oyellg Jolall uld &b S 3.,29
17.6 A block measures 5.0 cm x 2.0 cm x 1.0 cm and has mass 40 g. Express its dimensions and mass in Sl units.

ddgs wlasgy Alsllg slesdll e e 40 8. ailiSo 5.0 cm x 2.0 cm % 1.0 M @ slsy

17.7 In an experiment, ramp height is changed and a cart's travel time is measured. Identify the variables and one
control.

oo Moleg o sadiall s3> dyye 83> (o) uldly saso ¢ lalyl yi8) dyad
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17.8 A data table records extension after each added load. Which quantity is independent and which is dependent?
Tpldl log Jaiwall la . Blas Jax IS asy dlazawd] Jous o
17.9 Classify length, mass, time, area and speed as base or derived; give Sl units.

Adoall Olasgll po ddnae of dpwlal | deyudlg dolunllg spailly ALy Jobll ciin

17.10 Write the Sl units of volume, density and acceleration in base-unit form.
WLAI O|.A.>9.H ZJS..\.) &)L&ﬁlg '4@‘55”9 ‘QD;AH O|A.>9 p«Sl

EXAM QUESTION 17 - ANSWERS

Measurement & Experimental Variables

17.1 It makes conclusions more reliable and allows meaningful comparison with other results.
Bash0 By gkl E)lhe panye EBe¥sn ST il luzadl ooy

17.2 Because instruments and measurement procedures have limits; uncertainty expresses the
plausible range.

Jazsall gaall e il aae yinyg ddgas bl §3bg gl oY
17.3 Lower = 12.4 — 0.1 = 12.3 cm; upper = 12.4 + 0.] = 12.5 cm

17.4 uncertainty = t% mm = 0.5 mm = 20.000S m

17.5 Check ruler and balance zero; measure each dimension repeatedly; record dimensions in m and
mass in kg, with uncertainties, in a table for each block.

Joax (B3 ol pac 2o plye gl S &Sl yually sl Joving sy IS (uld 53S0 (ol 3ually B ylauall yao o 35
o IS

17.6 0.050 m x 0.020 m x 0.010 m; mass = 0.040 kg

17.7 Independent: ramp height. Dependent: travel time. Control: same cart and same travel
distance.

Mgt 85yl d8licag lguuds dyyall &l Jalgall oy (@S yodl () ulidlg (yaoviall ¢ 1435 Jazuall
17.8 Applied load is independent; measured extension is dependent.
Gyl dealda)l Dlazadlg  Jatue Geaall Jas|
17.9 Base: length (m), mass (kg), time (s). Derived: area (m?), speed (m s™').
M s deyudlg M? doluall diin S. syoillg K dsSilg M Johl sl

17.10 Volume: m?; density: kg m™; acceleration: m s

M s7. ¢ ylucdl kg M~ 2BLSI M ol
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EXAM QUESTION 18 - QUICK REVISION

Displacement, Speed & Acceleration

Learning Outcomes qls:l xilgs

1. Add or subtract displacement vectors in one
dimension.

2. Define and calculate average velocity and average
speed.

3. Define and calculate average acceleration.

Quick Notes .l doMs

Choose an axis and signs. Add signed displacements;
total distance adds the magnitudes of all travelled
segments.

Average velocity uses displacement; average speed uses

distance; average acceleration uses the change in
velocity.

total distance

axlg a8 lgsb ol @133l lgaie pax

den @l de pudly dawguall dgaciall deyudl Ol g oy yoi

gaxls Lol a3yl ganl olylaly yomall s
IS 28 Lall slogy ploliall yyslis

dpanlidilly (A 1331 dawgall dgoniall de yudl pasiius
deyudl byl gl ¢ ylucdly (48 Luall dniwgall
.dgoall

_ VE"V.

Ax
DX = Xp = X+ Vy, = T speedavg =

10 Practice Questions

aan At

18.1 Take east as positive. Add displacements 7 m east and 3 m west.

G2 3mg Bya 7m ol paxl Uase §yadl secl

18.2 An object changes position from +6 m to —4 m. Find displacement.

Aslidlasgl —4m. ] +6 M oo qus 280 yuity

18.3 For displacement vectors A= +5 m and B = -2 m, calculate A - B.

A—-B. el B=—-2mgA=+5m a1} gzl

18.4 Define average velocity and average speed. Which can be negative in one dimension?
Saslg asy 5 ddlu oyoST a3 Lz.\@,gi Jdawgrall dewldl de yuldly dawgiall dgaiall de yull Bie
18.5 A walker goes 30 m east then 10 m west in 20 s. Find average velocity and average speed.
oreihagiall dewlidlly dgaiall e yudl a1 208, JM5 Use 10 M @5 Byz 30 M aseds deay
18.6 A runner completes one 400 m lap in 80 s. Find average speed and average velocity.

erwsiall dgacally Ll eyl 4201 80's. 5400 M lgob ) elic JaSy

18.7 A car travels 60 m in 4 s then 40 m in 6 s in the same direction. Find average speed.
i giall Aol deyodl asgl awdi olidl 868 540M G 4S 560 M 5yles ghasi

18.8 Define average acceleration, then calculate it for velocity changing from +2 to +14 ms™*in4s.
4s. 5+14m st S 2 e deyudl pd) dews| @ dowgiall ¢ sl Bye

0506428618
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18.9 Velocity changes from +6 to =2 m s™ in 2 s. Find average acceleration.
Jsgiall ¢ ylull angl 28, 8 —2M ST ] +6 o dgoall deyudl y o

18.10 A trip consists of +20 min 5 s, a 3 s stop, then -8 m in 2 s. Find average velocity and average speed for the
full trip.

AlalS oyl pbrgzall piesadl a2 ol 28, 5 —8 M @535 4B @555 3 +20 M ¢y o555 Ay

EXAM QUESTION 18 - ANSWERS

Displacement, Speed & Acceleration

+7 + (-3) = +4 m (east)

\

18.1 Ax
182Ax = =4 — 6 =10 m
183A-B=S5-(0-2) =+7m

18.4 Average velocity is displacement over time; average speed is distance over time. Average
velocity can be negative; average speed cannot.

Lol il dgoniall (5355 35 o)l e dlusall o daogiall dealidlly pa3l Lle dol3dl Lo dagiall dgacial

Ax = 30 = 10 = +20 m; distance = 40 m; v = 20 =+l m s speed, = 0 = 2 s
185 Ax = = m; distance = 40 m; v, = <5 =+ m s7; speed, , = <5 =2 ms
_ 400 _ . _ 0 _
18.6 speea’avg = 30 Sm sV, = <0 - 0
60+ 40 L
18.7 Speedavg = W =10wms
o : - : 19 — 2 -
18.8 Average acceleration is velocity change divided by elapsed time. Oy = 7 =+3ms?
saiiall el e agudia dgaiall deyudl L3yl 9o busgzall ¢ ylucl
189 a,, = # =-49ms?
18.10 At = 10 s; Ax = 12 m; distance = 28 m; - 12 =+l.2 m s d ’28—23»9
: =10 s Ax = , distance = SV = 757 = s7; speed,,, = —5= = 2.

5 !
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EXAM QUESTION 19 - QUICK REVISION
Reading Position-Time Graphs

ol @8gall wiliscia 82138

Learning Outcomes qls:l xilgs

1. Define displacement as the change in position and A8 luall e ajaig gBgall 8 38 Ayl ayyed
distinguish it from distance.

2. Analyze a position—time graph to describe motion. Syl o) el @8gall piovia Sl

Quick Notes .l doMs

The figure joins (0's, 2m), (2s,8m), (45s,8m), (7s, -1 8m)(4s8m).(2s.2m).(0s bladl ISl by
m), (9 s, 3 m). Each segment is straight. dagdiun gboliay 3m)(9s.—1m).(7s
Read position from height and velocity from slope. e Juall oo dganiall deyudlg ¢ a5 y3l o @8 gall [

Displacement uses endpoints; distance adds the absolute

2gall 185 y1slda ¢ gazna (o Elually (b shall (o dl 3l
position changes in each moving segment.

S ouall gholiall 3
Ax = x, — x. + distance = Z|Axsegment|
10 -
(2, 8) (4, 8)
8_
6_
E 4 (9. 3)
x

_2 T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9

t(s)

Practice figure - &Jtdl alewM o35 ey
10 Practice Questions

19.1 Using the figure, state the initial and final positions.
Sladle Slaadll ee8 gall si> ISl plaseialy
19.2 Define displacement, then calculate it for the complete 9 s.
A8 98 M5 lgews| @ a3l Bie
19.3 Calculate the total distance travelled during the 9 s.
9s. I3 de gladall &SI d8luall Cows|
19.4 During which interval is the object stationary?
US Ly uundl 650 8338 o M5
19.5 Find the velocity from 0to 2 s.

28, JI0 oo dgaall de gl s g
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19.6 Find the velocity from 4to 7 s.
7. 4 oo dgoiall deyudl axgl
19.7 Find the velocity from 7 to 9 s.
958. I 7 oo dgaall deyudl a gl
19.8 At what times does the object pass x = 0?
19.9 Find average velocity and average speed over the full 9 s.
AlIS 98 M3 pethsguall Al dgoiall cypie sl ax o

19.10 At t = 7 s, what changes about the motion? Is distance equal to displacement for the full trip?
TalalS Ayl do13)] ddlwall golud Jag §aSyadl S y@dlla =7 S e

EXAM QUESTION 19 - ANSWERS
Reading Position-Time Graphs

191, =2 m; x, = 3m
19.2 Displacement is the change in position. Ax = 3 = 2 = +| m.

Bsall L5yl Lo a3l
193 distance = |8 = 2] + 0+ |-1 =8| + |3 -(-1)] =6 +9+4=19m

19.4 From t = 2 s to t = 4 s, where the graph is horizontal.
~L?ra-éi(°‘“)“()95-_{&¢>t=4$u.]!t=2$w

_ g -2 _ -
19.5v—ﬁ—+3ms
_ -1 -3 — _ -
196 v = =g - 3ms
_3-C1) _ .,
19.7v—ﬁ—+2ms
198 4-7s:0=8-3(t-949) - t=667s.7-9s:0=-1+2t-7) - t=1750s.
= & +0.11] o d = A & 2.1 !
19-9"0\/9'7”‘ . ms,speeavg—7~ Jlm s

19.10 The direction changes from negative to positive. No: distance is 19 m and displacement is +I
m.

+1 M. dx1331s 19 M d8luall 8 cxgall I Il oyo oloidl uSazs
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EXAM QUESTION 20 - QUICK REVISION

Reading Velocity-Time Graphs

ol deyudl Olisva Belyd

Learning Outcomes qls:l xilgs

1. Interpret velocity—time graphs for one or more objects. Re Y e a3y dganiall de yudl Oilisio yowdd
2. Relate slope to acceleration and calculate average Lwgrall ¢ yluddl Olusg ¢ ylacdly Jeall Joyy
acceleration.

3. Calculate displacement from signed area under the siouall o Byl il dsluall e dx1331 Olue
graph.

Quick Notes .l doMs

For A, the graph joins (0,0), (2,4), (4,4), (6,0), (8,-4), (8.0).(6 4).(4 4).(2 0)0 bladl @usyl Jos A @uxl
(10,0). B has constant velocity +2 m s™. + 1o e
2m s duyli deyu B gl 0).(10 —4)

Slope gives acceleration; signed area gives Aol eel B yladl il ds-luallg o slucdl  asy Ll

displacement. Area below the axis is negative; total yuolin and d8luallg (il n Js’ui o el
distance adds absolute areas. : o sl
Rl

av Rectangle: vAt - Triangle: é

[N
\

x base x height

v (ms1)
o

0 1 2 3 4 5 6 7 8 9 10
t(s)

Practice figure - &Jtdl dlewM o5 e
10 Practice Questions

20.1 Find A's acceleration from 0 to 2 s.
28, )0 o A g slus as g
20.2 Describe A's motion from 2 to 4 s and state its acceleration.

<LC-)L.HJJ.L>94SJ!ZQAA4S}>M

20.3 Calculate A's acceleration from 4 to 8 s.
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20.4 At what internal time does A reverse direction? Explain using velocity.
gl de ] alascialy 38 SA olodl uSei 8yl 31y o) ol 3
20.5 Find A's displacement from 0 to 4 s.
4s. J0 A dsll sl
20.6 Find A's displacement from 4 to 10 s.
108, 14 o A dsli] as
20.7 Find A's total displacement and total distance over 10 s.
108, I3 48l azblcag dlSU A dsl3] as o
20.8 Find A's average acceleration over 0-10 s. Does this mean it never accelerated?
SBMb] ¢ slucy @ @il i3 ey Jo 0-10'S. JU5 bawsgiall A ¢ ylud as o
20.9 At which times do A and B have equal velocity?
Tolignzall By A Lie s golw (i ol (9
20.10 If A and B start at the same position, find their separation at 10 s.

108, wie lagin dlolal] d8Luall a5 g8 (i g8gall oo By A lay 13]

EXAM QUESTION 20 - ANSWERS

Reading Velocity-Time Graphs

_C’—o_ -2
20.1a—ﬁ—+2ms

20.2 It moves at constant velocity +4 m s™; acceleration is zero.

b0 desludg +4 M ST dnl dgacie de s Sy

20.4 At t = 6 s; velocity changes from positive to negative.

\

205 Ax é{ﬂ@)+@%@=é+8=+um

\
\

20.6 Ax éw@-gw@-gmw —4m

\\

2070x =4+ 8+G -4 —G=+8m distance =4 +38+4+4G+4=24m

_0-0
20.800‘/ =

’ T 0. No: its velocity changes during several intervals.

sbo busgiall ¢ 5Ll ol @ty ©lyid sae JMS dgaiall due yu yii
20.9 Rising segment: 2t = 2 - t = | s. Falling segment: 4 — 2(t —4) =2 - t =S s.
20.10 AxA = 8 m; AxB = 2(10) = 20 wm; separation = [20 — 8] = 12 m

0506428618 42 393kl aaxl 3Lzl



