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gL sadl) <) ga) :d.U.Y\ s ol
Unit 1: Physics Toolkat

aladl 1)k gV el

Lesson 1: Methods of Science

s elalin¥l 3 p glall £ g 8 asan Lgadiind A dglid) LI

The similar patterns used by all branches of science in an investigation are called:

Scientific laws D Scientific methods c Scientific theories B Hypotheses A

fass o JLEA S0 Lo AKE (e juads-2
A testable possible explanation for a problem is called a(n):

Conclusion D Hypothesis o A Observation B Experiment A

Al e il alad) slaill 8 Lals Al giad AXSHy 5 juall-3
The statement "Ina closed system, mass is always conserved” is best classified as a:

Model D Hypothesis c Scientific theory B Scientific law A

05 5idal) g el ggll 1Saalianl U gustan L83 gad elalall iy 13L0-4
Why do scientists build a computer model of airplane aerodynamics?
Airflow is complex and dynamic B Airplanes are too small to see A

Airplanes cannot be built D Models are always exact copies C

Thanlidl 5 ghaill Lo Lgunim 8 Al & a3 il a5 ol 5
A student's experiment does not support her hypothesis. What is the best next step?

Reconsider the hypothesis and test again B Change the daia to fit A

Ignore the results D Publish without more tests C

faie L)) alall (€ I 51-6

Which question can science answer?

Is a sunset beaunful? B 7 Which song is the best? A

Which color is the nicest? D Does a ball roll farther on a smooth surface? C

Grade 9 —2027-2026  S—

sl k) B Al (sl

LA LS Al B il (585 ) 907
A scientific hypothesis must be testable.
o . = :
~
e 0565810072 . i 63 allas AN/ )|
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AN g G ey gl 308 [

A scientific law explains why a phenomenon happens.

False

oo \F T

Er‘ ’é‘

AL\“J.GQM*J;‘GLJ&L)‘ u\}y‘%l)o-g
Peer review means other scientists evaluate a scientist's work,

4
!
3

False True
(s F P e
PSRN o Agadall 4 Jlall 33 ks ) ;081210
Complete: The first step of the scientific method 1s the problem.
Angd le Laeluy aua ff Suia i 5 S0 5 g :Jasi-11
Complete: A is a representation of an idea, event, or object that hielps us understand it.

oladall aldiig il Jalas aay 1 Jasi-12
Complete: After analyzing data, scientists draw

ctalil) A pllae S (S 13
Match each termi with its description.
vw-Colurml‘ Much- \ | 43l — Column A
| a. A statement of what happens in nature, true all ; l. Hypothesis
the time { Gl
f L aaay dasdall B tj.p ‘ '
b A restable possible explanation | 2. Model
A 8 S t — il
c. Evaluanon by other scientists & l 3. Scientific law
‘ wﬁ)&i elads ekl J — 55 '1“‘ J,i\.iu
d. A representation that helps us understand ‘ 4. Peer review
something O A el e
L St pi e ohy disS |

BT A8 Y1 am g Aaalall G plall ol glad (S 114
Put the steps of the scientific method in order by writing 1-6.

<l Js — Analyze data

“us ) il — Test the hypothesis
=il jelaid) — Draw conclusions
e Laad — State the problem
dua g & — Form a hypothesis
Teslad pes — Gather information

O e ¢ R

0565810072 il 53 Al A/
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fiaseda pb Lui il 580 Laie Cuagy e ¢ JSEN A lahall e 135115
Usmg the flowchart mn Figure 1, what happens when the hypothesis is not supported?

[LM?M]

L

!

i
plagalll A Dl aSla

d [c. Tost the m].—'
g1 L3 ]
2 '
‘,‘:E [lunm:unnj E:‘::...,..,..
E 6. Draw conclusions E
supported supported
Figure 1
!' Modify the hypothesis and test again ! B ~ ' pmw final conclusions
Publish the results D Return to stating the problem only

O e ¥ R

< ) alle AN/

0565810072 —_——————
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gl 5kl bl )l 1 SR sl

Lesson 2: Mathematics and Phvsics

Filaa ol gl sl 3 Lol Sluasll 2e 2516
How many base quantities does the SI system use?

8 D 7 c | 6 B 5 A

RS sas p AN Silas ) g 51217
Which of the following s a derived wt?

pl k) b ABly (uSla

mole D meter per second C kelvin B kilogram A

ielall Kilo 332l 323-18

The prefix kilo means a factor of:

10 D 10¢ C e B 102 A

90.01230 2a)l A Lgina 8 5519

How many significant figures are in 0.01230?

5 D . C 3 B A

(]

138 ladl e i 0.00056 221-20

In scientific notation 0.00056 is:
5.6 10* D 56 % 107* e 56 %107 B 5.6 * 10~ A

Aasaaall 45l G55V M 0.4168 —m 4.75 4521

The result of 4.75 m — 0.4168 m with correct significant figures is:
4m D 43m C 433m B 4.3332m A

b 36km/h tom/s Jis3-22

Converting 36 kmvh to m/s gives:
129.6 m's D | 100 my's e 36 nvs B 10 my's A

it gl Jalall aaius-23

"0 e ¢ iR

Dimensional analysis can be used to:

Check whether an equation 1s dimensionally

: Measure time more precisely A
consistent

|

Find the mass of an object D Increase the mumber of significant figures C




Mr.Eslam Salem Eltwaab

Mass and amount of substance are both SI base quantities.

w AN

ﬁ

Grade 9 - 2027-2026

s gl pUall 8 Al 3, Ll aall) 4S5 ALK1-24

Eri 'é'

x

A gina Col (g jhes b (el O B 1 Y125

Zeros between two nonzero digits are not significant,

(-l G

The unit of force, the newton, is equivalent to kg-m/s”.

False R

(s = '

¥ ¥i
—

2kg-m/s A5 N s 5ill 32a 26

T

rt'é’

Complete: The ST unit of density is

Complete: A conversion factor is a nmlnplier equal to

Complete; The number of significant figures in 4.0 x 10°1s

o sl llall 8 A8 Basy 18127
o§ S0 e g e yndll Jale 1 JaS1-28

107 x 4,0 AL gaddl H8 )Y 2e :Jsl-29

KkHz ) MHZ 750 (z) gp ) g 0.045 (<) m/s ! km/h 72 (1) :J3=-31
(¢) 750 MHz to kHz.

Convert: (a) 72 kav'h to my/'s (b)0.045 gto ng

0565810072

Agads 04 JS Ja 30
Match each prefix with its value.
P e T (e = Tk CommeA]
, Jay
a. 10° 1. mulli
| — o
b. 107 2. micro
» | Q _ E— D 355 |
c. 10 3. giga
.. y % \ = [y &/ (ENN
5 d. 10 4. nmo
| — s

—_—

4
!
1
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.g 245.45 (z) s0.0000123 (=) m 384,000,000 (1) 1alall em il 351-32
Write in scientific notation: (a) 384,000,000 m (b) 0.0000123 s (c)24545 2

10111 -24.2 (z) 32x1.22 («) g+ 11.3 mL 13.78 (i) siasaall 4 yiad) 46 YU caual-33
Calculate with correct significant figures: (a) 13.78 g+ 11.3 mL (b) 1.22 x 3.2 (¢) 24.2-10.111.

pl k) b ABly (uSla

fiasaall 3¢l @l e .om 0.1 Lo 3 5 jlasa Je A3l 2ic aua iyl 5 JSE0 00-34

Figure 5 shows the end of an object at a mark on a ruler with 0.1 cm divisions, What is the correct reading?

lllll]ll”ll”l[ll”ll”'llI”ll”l]IlTllHll]l”llllllllllll

Figure 5 Reading a ruler with 0.1 cm divisions.

45¢cm D 4.04 cm C | 440cm B 44 em A

G il o3 a3 mm Leau )3 8 shaa y g 0.1 i 18 U1 jae Liastiis 3g/om 2.5000 Al dakad 485 s Jaus-35
Ay giadl 21841 Zua
A student récords a block's density as 2.5000 g/em® using a balance that reads to 0.1 g and a ruler marked in mm. Evaluate this
result in terms of significant figures,

m/s a5l eldall Jiady 1 = 00 o5 imfs 8aa 5 408 ju 0 i km/h 18 Ae js 7| 2 036
A cyclist rides at 18 km/h. Express the speed in mv/s, then explain why scienfists prefer mv/s.

"0 e ¢ iR

wL’AH‘ :J.JLE\ -.-'-.\.'\

Lesson 3: Measurement

Al Uy ) G i) Rl e el By pUBIASIY) &
................ 15 the apparent shift of an object when viewed from different angles.

Parallax error D Measurement C Double vision B Accuracy
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faaal) Aadll ma ol 25055 (381 5 g3e sy 31 L-38
\Vhlch term describes ho“ wcll m:asurcmcm results agmcc thh the real value?
C ‘ Precision B Accuracy A

_J

Scientific notation D Error j

faas fi el @ g1 .em 17.0:D « C:17.23 cm « B: 17.2 cm « A: 17 om a8 Jsb 3 ey )l J3-39
mersmdenlsrecordapmcxlslcngth A: l7cm.B 172 ¢m, C: 17.23 cm, D: 17.0 em. Which reading is the most precise?

D D c | e ] B B A A

S5e1 il a3a 3 U gina LS8 5 58 m 1,20 Sel ll ColSh Ly 25 K0 gl 505-40
A desk is measured with a tape as l .20 m. How many significant figures are in tlus reading?

1 [ [~y 3 [ c ] 2 (/) B ] 1 A

4
!
3

rladdl) .om 15.9 5 16.0 5 16.1 (e Jomnd ol o 5D 2aal 4ili om 18.0 isiall ol J 3141
ApenxslmlylSOcmlong Ahmedmeasmeslﬂ 160and159cm Hxsmeasurementsare

Accurate but nol precise l B \ Accuratc and precise [TLRA

| ) &

Precise but not accurate | c

Neither accurale nor precise

16 g bl 31 Japa 42
The precision of an instrument equals: :

The largest division | B ’, The smallest dmsnon & A
Half the smallest division ‘ D | Twice the smallest dmslon G
Sodall A gk las pan Jble 5143
Whlch of the followmg 1s a human source of crmr”
' Anuncalibrated ‘ : ! T Zero error of a
inst : D Parallax ‘ C ‘ A worn scale f B balance A

A ¥ S

Al il e bl O 8 Chay Jasall-44
Precision describes how close a measurement is to the true value.

3 _ |
S. i 4 \F ] T:‘_‘f T
g

b

il cadtal Uad Jliy il ) G gee jlaili-45
Looking perpendicular to the scale reduces pmllax érror.

Falsc = ' f True
_L 0565810072 il 53 Al A/
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.cm (0.3 £ 14.8) o~ busl cm (0.1 £ 14.0) 253-46
(14.0+ 0.1) cm is more precise than (14.8 = 0.3) cm.

l
—_—

False b True ‘
| & | £ ] > T
Lo g el s 32Y Gl e s 1 Jasl47 i
Complete: The uncertainty of an instrument equals of its smallest division. g
em_ adgadae s em (0.05 £ 12.3) el Js1-48
Complete: In the measurement (12.3 £ 0.05) cm the uncertainty is cm. '
°
oy el S 149
Match each term with its definition.
' wipadl —Column B Match — i dgmd — Column A
Joay
a. Margimn of possible error in a measurement 1- Accuracy
S, W?;_,a._m!ammg-..u —_ S 7 u.«.nl
b. Apparent shift of an ebject seen from different 2. Precision
angles Ll
Adlae Lly) ety ) S pead 4 plladal
c. Closeness of a sesult to the real value |3, Parallax
Al Al el p | —— | el sl
d. Closeness of repeated measurements to each TJ. Uncertamty
other ) ! Sl pe
o 8 508 kil | ;

Assall Ay gindl 28 YL oL AKS aa )l kg 63.5 sl (tiee 32 5 43Sy kg 4.82 § M o) s S50
Anempty tank has mass 4,82 kg and 63 5 kg when full of water. Find the mass of the water with correct significant figures.

S.
2
b

< ) Al AN/l
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(ML 1= @25 sheal) St aie s an 10 JSE0 3 5l sl 3 il pas 6 5 L5
What is the volume reading of the liquid in the graduated cylinder in Figure 10, with its uncertainty? (smallest division = 1
mL)

—_——

5 85888 388
plaulll A ADl (uSla

Fxgmc 10 Graduated cyhnder read the bonomof thc memscus

(64+05)mL | D |~ (63+1)mL I c (63£05)mI_ E B  (63£0.5mL | A

dasal Ll 23 .m (0.1 £ 1.5) % ym (0.05 £ 1 52)d,v| :m 1 szsgu-dlm,w,&d,l-uxgwmsz
foan y gl (o Bl e oSl (8 a
Two classmates measure a table whose true length 1s 1.525 m: (1. 52:1:0 OS)mand(l .5=0.1) m. Evaluate whlchlsme
precise and whether accuracy can be judged from the uncertainty alone. ,

0565810072 e




The mdependent variable 1s the factor that:
Is changed or controlled by the experimenter

Is always plotted on the y-axis

The equation y = mx + b represents a(n):

Exponential D

relationship Linear relationship

A line of best fit is the line that:
Jons the two muddle pomts
Jons the highest points

In y = mx + b the term b represents the:

Run D X-intercept

If y = ax* and x 1s doubled, y becomes:

v/4 D y/2

In an inverse relationship, if X doubles then v

Stays the same D l; halved

False
Uas

"0 e ¢ iR

A line of best fit must pass through every data point,

False
s

“ 0565810072
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s il (L 2 1) (3 0

Lesson 4: Graphing Data

C | Quadratic relationslnp = B Inverse relationship A

Is drawn as close to all points as possibie . C

The dependent vanable is plotted on the horizontal axis.

e R e Rl AN ="

rsd) el ga Jiind) paid-53

Is measured as the result A

Never changes C

Al Jidy = mx + b dladl-54

pl k) b ABly (uSla

:45]\ Jaall g ded Uil las-55

- Joins the first and last points A

bl Jiv y = mx + b Aldadl 456

y-intercept | Br M Slope A
el y (8 X e lalq 2y = gy Suils 3L57

4y ] B 2y A
ly (4 X el 13 dse A8de 3-58

ledt:lq)_les B Doubles A

A ) o ) il e 569

True
c-‘

True T

~
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a5 a1 Alsd) Y5 C 8501 Alslan 56) K JSIAED 2 + < ey AED 5 2500 5w 852161
L JS ey galaall

A taxi charges a fixed 5 AED plus 2 AED per km. Write the fare C as a function of distance d and state the slope and the y-
mtercept with their meanings.

Al

@ (8) oM e (M) Bl pus j Jaa82a g 1 JuS1-62

Complete: The unit of the slope of a distance (m) versus time (s) graph is

A A ol e Sl alis cady 13) 1 JS-63
Complete: If the data points fall on a straighit line the relationship is

4
!
3

Al g g Adlaa S Ja 64

Match each equation with 1ts relauonslnp

w gl —Column B Match - i 4yt — Column A
Jay
a. Inverse relationship Ly=mx+b
Se Wle —= 1
b. Slope of a line 2.y=axi+bx+tc
Ly d| —
c. Linear relationship ‘ 3.y=alx
iaaite | ——
d. Quadranc relationship 4.m=Ay/ Ax

- L e

%-ﬂ‘ﬁ] cha,\lc‘(s, 23 m8) )(S. 5m Z)M )\_.“J-a.“ Jie cuial-65
Find the slope, with unit, of the line through (2 s, 5 m).and (8 s, 23 m), then write its equation.

§ A line has slope 0.5 m's and y-intercept 3 m. ‘Write its equation and find y atx = 105,

0565810072 il 53 Al A/
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S0 e e ) 13 JS2N 3 pitieadd) Jas) Jie 67
What 1s the slope of the straight line in Figure 13 (speed versus time)?

s Stopping test
~ i

:

i ‘]
. %
e 2 M . s w0 12 %

Time (31

Figure 13 Speed versus time for a stopping test.

-~

4.0m/s* 558 25wl 1 C l 0.4 ms’ B 0.25 m/s’ | A']

e I 14 JS 8 i) L 32568

Scatter plot of measured data

Distance (M)
- &
.

.

24 .

0 i 2 3 . : ] L]
Time is)

Figure 14 Scatter plot of distance versus time.

.AN‘o relationship D | Qua(iratic'rehlionsﬁ“ C | Linear relationship | B = Inverse relationship

-~

Whih formul s equvalent o the kietic enery equation’

U ) G 60 e

O e ¥ R

1 | m=2Ev* |
E=-my

ﬂ» 2
_————
0565810072 < ) Al AN/
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ALaLll) daa) jpal) Alicd) — 25 aa gl) 4aal ya

Umt 1 Review — Comprehensive Review Questions

Tladall 43 plall 3 qdua il jlialy Al 5 gladldl LG9
Which step follows "Test the hypothesis" m the scientific method?
Form a hypothesis D Analyze the data C Gather information B State the problem A

el o Caliad qdlass il gy 5 uall-70

The statement "any two masses attract each other" 1s classified as a:

Conclusion D H)potilesis = Model 7 . B Scientific law A

pl k) b ABly (uSla

S 0 AU 8 Al By el b e (5171
Which of the following is NOT an SI base unit?

mole D ampere C A newton 7 B kelvin 4 A

i em ) km 5.0 Jip5-72

Converting 5.0 km to cm gives;
5.0 x 10%cm D 5.0 x 10 cm C 5.0x10cm B 50« 10'cm A

13 0.0450 saall AL gl 28 )Y 20273
The number of significant figures in 0.0450 is:

5 D 4 e 3 B

L)

A

sl &gl H6 YL 3.1 x 2,50 z-74
The result of 2.50 = 3.1 with correct sigmficant figures is:

8 D 7.7 C 7.8 B 7,75 A

fhaual g A5YI claal 4i-75
Which of the following measurements is the most precise?

(52+02)cm D (5+0.5)cm C (5.20 £ 0.05) em B (52%0.1)cm A

€(8,3) 5(2,1) ofkiily i bdll 1a 76

"0 e ¢ iR

What is the slope of the line through (1, 2) and (3, §)?
1.5 D 6 G 3 B

(]

A

WS e S as ) Llie y = afx 4377
The relationship y = a/x is graphed as a:
Horizontal line D Hyperbola C Parabola B Straight line A




Mr.Eslam Salem Eltwaah SSSSSSSSSsssssss== Grade 9 - 2027-2026
Ery] u_h_.l\ L.‘.] ,\.;IL..‘.L.‘.A\, 478

False =l True | " Il
Ok J £ ’ g =

Accuracy and precision mean the same thing

—

AdLla 82a 5 Fkg/m ABUS) s2a 579
The unit of density, kg/m’, is a derived unit.

4
!
1

False ' True
P i a ’ = &)
.m =nm 1 :Jl-80
Complete: 1 nm = m.

Lo dasaa x = VA Al 5 saed) Jiadll Culy (AS il 81
Show how dimensional analysis proves that Ax = vt is dimensionally co rrcct |

e *M. ) e LA e adadt et L Sl AR ARS8 s el A gt LB
T ARy Sl VST A e AN St Y e el LA B el

THhe Chirae GrroOwvwe FapRrasa it o maasuiranmiamts Tor amn @expoarirvment.
(e gresrmctimg < thhe ploetuires, wihnilch Of the TOIOWINE Stoatae e mts s corresct
CORACrCAINg O Dracinian amc ociuracy @

R T

o=

O e ¥ R

0565810072

< ) alle AN/
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48 jall Juia 4Gl s gl

Unit 2: Representing Motion

S all gl 1 J gV )
[.esson 1: Picturing Motion

B

Motion 1s:

A change in mass

The dots in a particle model get farther apart. This means the object is:

The gaps between successive dots decrease when an object slows down.

U F e T
e M g S all 1 1si-86
Complete: Motion is a change in with time.
33 =+ gl 5 psnsal 3 93 A 105187 k

Complete: In a particle model the objeet is replaced by single

" e ¢ (R

e 0565810072
—

Grade 9 - 2027-2026

A change in position with time
Always a curved path D A change in color

rameadl o iy 138 Ui 135 a3 g3 Jalis e 13- 83 ’

Chang: x:fﬂ(z -xrecnon D At rest e Slowing down B Speeding up A
:r\...,;ll_:\gh:fa.ll ),.AIQ.S),..-.JS‘.,A«.AJ@,JI@P“_J\ ).5-84 |
An object appears at the same position in every successive image. The object is:
Speeding up D Atrest & At constant speed B Slowing down A

el Uty Lovie S0l Labal) oy SiliLedl 80585

False True

1o AS all-82

sl k) B Al (sl




Mr.Eslam Salem Eltwaah SsSSSSSSSssssssssss= Grade 9 - 2027-2026

A8 jall g g 2015 Jasi JS Ja 188
Match each spacing pattern with the motion it shows.

—_—

| = ipmii-Column B Match— (i4gmd— Column A
. Jay
a. Slowing down 1. Equal spacing
| s | —— & e i
b. Atrest - 2. Spacing mcreases
O —— A i cdllae g
' ¢. Constant speed 3. Spacing decreases 1
e g | —— J6 il
d. Speeding up 4. No change m position 3
S —— AN gy B Y | 2

Draw a particle model for acyclist who starts from rest, speeds up, and then moves at constant speed. Describe the dot spacing
in each stage.

T ja oy 3 JSA b o 3 g 51 L ABle e il i LSy (paill 538 e 132500
A car moves to the right and slows down until it stops at a stop sign. Which particle model in Figure 3 represents its motion?

a | e . - . . o |
b, [ ee » o . o |
. |eo B . . o0 |

|

e & * ew

Figure 3 Four particle models (equal time intervals, motion to the right).
, SN Bz ) Lo S

e d | D | g/ EC b | B | a

£ |
S

5 )

b

—

< ) alle AN/
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Lesson 2: Where and When

fgaie LS 45V cilasl) 6101
Which of the following 1s a vector quantity?

Area D Timé C | Displacement B Spee(i A

todl Adadll & adlaaY) Alas 8 (Lol i

The origin of a coordinate system is the pomt where:

All variables equal A
zero

Distance is largest D | Velocityismaximum = C The objectstops + B
TRl L L 400 58 4 (6193
Which of the following physical quantities is a scalar?
Displacement D Acceleration C Mass B Force A

Al Aa ) Uigia m 70 iy 2 g o8 Jea) i (0 Wladi 50 2 2 094
A cyclist rides 50 m north from the origin, then tumns back and rides 70 m south. His total displacement is:

IZO-m north » D 120 msouth C | X »‘_’0 m north B 20m smﬁh A

Al Al Y s Al U m 15 88,8 m 20 avs w95
Aun object travels 20 m east and then another 15.m €ast. The total displacement is:

5 m west D 5 meast C 35 m west B 35 m east A

s Al W1 g Adleall g iy plan G ALASE j g0 g el Jn e 5 50-06
A probe orbits Mars one full cycle in a circular orbit. Its distance and displacement are:
Both zero B Circumference; zero A
Both equal the circumference D Zero; circumference C

s il e ddila g 4l 3 Auladl Aals ) ogaaym 3 s m 5 4ol Jalais Jga o ) 2097
A man walks around a § m by 3 mrectangle and retumns to the start. His displacement and distance are, respectively:

Smand 6 m D AOmandSm C lGrﬁandI—tSm B Omand 16 m A

15 55 A e 30 5 508
The time interval At equals:
tf+ti D tf+t C ti—tf B tf-t1 A

pl k) b ABly (uSla
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Agaia LS Ao gladl BLL)-09
Distance traveled 1s a vector quantity.

' w g

|
ri'é'
—_—

x

|

Al dal Y1 G 555254100
Displacement can be negative.
' False True
= P | F = -

4
!
1

. i A5 518 L) A ) e Sle 131101
If an object retwrns to its starting point its displacement is zero.

False R Ry '_'Tmc
L ’ : ' T :

Aadll il b agudl Jgla Jigy 1 Jasi-102
Complete: The length of a vector's arrow represents the of the quantity. \

s Clgaidl pan 2210814103
Complete: The result of adding vectors is called the

Y1 o gl s gl gl sl Y1 1 JS1-104

Complete: Displacement equals the position minus the initial position.
lee 52 308 JS 2 105
Match each quantity with its type.
P e T e = Tk CommeA]
Jay
a. Vector 1. Distance
' b. Scalar 2. Displacement
2 s —— oy
c. Vector 3. Mass
& | y % N | —— | Sy Ly
d. Scalar 4. Force
s —— s

T )_S‘:aéﬁu:ra, Taal Y1 1 & gle Ae gaddl A1 4 S5 G106
When is the distance traveled equal to the size of the displaceément? When is it larger?

A Aad Yy A i) ALl aad m 300 2awed) y Cud) g Lty il ) Sle y danedl ) el & 23-107

Salman walks from his house to the mosque and back; the house is 300 m from the mosque. Find the distance traveled and the
total displacement.

0565810072
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A-B 5«B-A s:A+B:2asiN12-B= ;A= +23 N J< 13-108
IfA=+23NandB=-I12N,find A+B,A-B,and B—A.

Ml 3) aa gl g W Wladl sl a1 B 55 m 50 AU ¢ m 150 Ade =S 525-109
Aaliyah moves 150 m west and then 50 m east. Taking west as negative, find her displacement.

TRl Loy Sl ) (M 3+) 4adge (e o 523 1) ol3al) da 5 L 14 (S 52451110
Using Figure 4 what is the displacement of the runner if he moves from his position (+3'm) fo the lamp? What is the distance?

4
!
2

tree
lary

an=im Prave e RE S0

asathd e anaedm

x..n' ol | Baas t ’
"I EEEEEEEREEESEE 3NN
o W ) sant /b

Figure 4

0565810072 < ) Al AN/
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Lesson 3: Position-Time Graphs

Lol e e logsl) (it A e 30 5111

In a position-time graph. time is plotted on the:

Neither axis D Béth a.ies © | Hoﬁzomal ax15 B Vertical axis A

sl O i e gl inte B G881 Lasl1-112

A horizontal line on a position-time graph means the object 1s:

pl k) b ABly (uSla

Moving to the left D At rest C Moving to theright . B Speeding up A

5 ol Lagal 6 Mgl gl e 4 Laallad lan-113
On a position-time graph, which object is faster?
The one with the flatter line B The one with the steeper line A
The one that starts later D The one that starts higher C

el 8 G Gl a3 e Uas adlin Leie 114
When the hnes of two objects cross on a position-time graph. the objects:
Are at the same position at the same time B Have the same speed A

Have the same direction D | Stop C

PUSL g Joa¥) A (30 ki 2 303 e S8 58 5l 3 0 1 ol B8 12 JS2) Br115
Figure 12 shows a postman's motion. During which mrerval was he at rest 2 km from the origin?

A portman maving from heuss 1o Nouse

14 10 20 33 40 S0 0
Time L)

Figure 12 A postman moving from house to house.

D 4045 min C 25.-30 min B 10-15 min

" A ¥ R

A
L=
L
A
E
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=208 e 8l ope b i(aifiee B e 5 u) 13 22 5116
From Figure 13 (a car on a straight highway), what is the car’s position at t=2.0 §?
A Car an @ Stralght hghway (east = )

g
—_——

3 :}':“:
el ) B EBl Sl

Tene I

Figure 13 A car on a straight highway: cast is positive.

s

+20m D] #om | c|  pem B +80m LA

e ' S —————

Sl .Lu‘m,s..s}u 1) oS s 3 gl 8014 JSa 5117
From Figure 14: during which interval was Nora moving in the negative direction?

1" Wors 3 walk along a straight path

u

c 4 2 1%} wo» i n E8) »
Time (W

Figuré 14 Nora's walk along a straight path.
! 24-345 D | M20s /| C | 6-14s ,

o
:
>

) Ao il 3 Jasll 3 LK 2 )si-118
Complete: The greater the of the line, the greater the speed of the object.

| SIS e i 38 pa B (350 236 S3-119
Name three ways to represent an object's motion other than words.

O e ¥ R

0565810072 e
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€5 34 a1 g gialad 1 A0 A8l 5 LN sl 5Y) L 214 JSEN 5120
From Figure 14: what are Nora's total displacement and total distance over 34 s?

" MNora s walk along & straight path

"

Poctan ()
=~

e 4 s 12 " 2 » b5 )
Time (01

Figure 14

fmin 25 s min 15 o2 4l )} s Tmin 20 2 24l el IS ol 112 JSa 5121
From Figure 12: where was the postman after 20 min? What was his displacement between 15 min and 25 min?
A postman maving from heuse to house

4
)
i
52
l.
0 v g v
o 10 n » &« S0 60
Tine (e
Figure 12

AT 5l G Mg ol i a6 1l JS (o a3 el g i 3y e ) e 23403 15 S jelar122
Figure 15 is the particle model of a crawling baby: the time interval between dots is 1 s. Plot the position-time graph of his
motion. '

L L . “
e »
A L\

o -9
ST 0
£+ e

e @
=
\ [k, -
® 0 W 120 10 18

[LTX SN

Figure 15 Particle model of a baby crawling across a kitchen floor.

Otladll ans ) (o) g3) M/S 5= A 3o X = 100 M (3= B 8 ks 135, m/s 10 46 3o X = 0 = A5 jwe 125-123
Dl g e das g Lpaadt el e

Car A starts at x = 0 with velocity 10 m/s; car B starts at x = 100 mwith velocity —5 m/s (toward the origin). Sketch both lines
on the same axes and find when and where they meet.

O e ¥ R

0565810072
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Lesson 4: Velocity

s A Uau gl dgaidl de dl-124
Average velocity 1s the ratio of:
Displacement to time interval B Distance to time A

Mass to volume D Time to displacement C

o gl allail) 3 Zgaidl de yudi 5s 125

The SI unit of velocity is:

m's? D ‘7 7 m's & 7 s B m A

e giall Agaiall Wgie s § 10 A B 5 m 250 4a) ) il xii-126

A truck makes a displacement of 250 m east in 10 s. Its average velocity is:

25 m/s west D 250 m/s east G 25 m's east B 2.5 m's east A

s (o Mgisll (iaii las (1o 127
The slope of a position-time line represents:

Time D Velocity C | Distance B Di_splacéxient A

e ads asead) O 8 Al s e Agaie e =128
A negative average velocity means the object moves:

In the negative B

Not at all D Slower C direction Faster A

sidaal ol e Zulaalll Whe ju m/s 20 Wl de pu s uu d 25129
A car moves at a constant 20 m/s. Its instantaneous speed at any moment is:

More than 20 m/s D | 20m/'s = Less than 20 m's B Zero A

184,042 /s 3.0+ A% juy m 2,0+ A2V 4nd s an-130
An object starts at +2.0 m with velocity +3.0 m/s. Its position after 4.0 5 1s:

+6.0m D +14m C ;12 m— B +10m A

40 sl 2ol e

pl k) b ABly (uSla
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€520 55 14 o2 ) ) das il Sgaid) e pud) L 114 8301 5235002131
Use Figure 14: what 1s Nora's average velocity between 14 s and 20 s?

" Mora 3 walk slong 3 Wraight path

2

10

Pouten (mi
-

o -
2 . 18 i »n i m E ) H

Time in

sl k) b By ot

Figure 14
~1.0nv/s D #2.0 m/s | c | +1.0 m/s B +0.5 m/s A
A G Al i) At Ao 5ud1-132
Average velocity is a scalar quantity.
’ - False D 1 True
| s | P o | 1
Al s il Al e yudl 5555 of 08133
Average speed can be negative.
l fi False . [ True uToT
Uas ‘ ] e Iou
syl b Ll dal Y s A ) Ggaid) Ae Hull 1LsSi-134
Complete: Average velocity and displacement always point in the direction.

) Al = Uy i) Al Ze yull J81-135

Complete: Average speed = total distance +

i i el B S J2a 136
& Match each quantity with its definition.
. waed-ColumnB  Match ‘ i agmd — Column A
| iy =
a. Velocity at one instant 1. Average velocity
Uea dio Agailide pu) | —— A il Agaiall de yul
b. Constant velocity | 2. Average speed
Bl dgaiede o | — | Vsl L5l 20

-5 Instantaneous velocity
Al gl sy | ——

—4. Uniform motion

c. Displacement = time mterval ]
. d. Total distance -+ total time E
[

G e F ALY |

- 0565810072
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SAtaall Zgaial Gyl 5 Rlane il Ll eyl (3 30 L1137

What is the difference between average velocity and instantaneous velocity?

VU baef s ll gatl wie ju e o ST anead Aas ) Ll Ao judl (585 5138
When is an object’s average speed greater than the size of its average velocity? Give an example.

M/s s km/h s g Ua i) dgaid) die ju il |h 2.0 455 km 180 i adais-139

A train travels 180 km east in 2.0 h. Find its average velocity in knvh and in mv/'s>

$8.0 mianbingl x=3.0m G- m/s 6.0 L e jus pun il 23-140
An object moves at a constant 6.0 n/s starting from x = 3.0 m. Find 1ts position after 8.0 s.

M 50-x = Akl ju ey 15 6.0 202 05S oF .M/s 4.0- Ae pum 20-X = O e 141
A racer starts at x = —20 m with velocity ~4.0 m/s. Where is he after 6.0 s? When does he pass X = -50 m?

SISV dys 34 5824 o s Aaw il dgaidl de pudl el 14 JSEN 5e-142
From Figure 14 find Nora's average velocity between 24 s and 34 s and explain the sign.

" Nora 3 walk 3lony » STTRGhT path

(5}
10

I

O e ¢ R

1) 4 L 2 pL » is m» k) ]
Tume i

Figure 14

Bl o8 Agatidlde ull et 8 Ll B eyl dlde o) Gls J53-143
A student says a car's speedometer measures velocity. Evaluate this statement.

0565810072 pA e
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km/h) Aace giadl Gl die o caeal Lpasis Al 3 g3l Juss A 3.5 JN8 km 42.2 o5 elie JaS-144

Adase il dgaidl 4 s (Mfs 5
A marathon munner completes 42.2 km in 3.5 h onra course that starts and ends at the same point. Find his average speed (km/h
and m/s) and his average velocity.

O e ¥ R

0565810072 e
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ALaLE)) Axa pall Alic) — A4S Saa o)) Axa) sa

Umt 2 Review — Comprehensive Review Questions

wialjl m 3-X= JAX=+12m O pa d 23-145
An object moves from X =+12 m to x =—3 m. Its displacement is:

~9m D +9m © ~15m B +175 m A

il il dgail die 5 30 A M 90— pues a1 31-146

An object has a displacement of —90 m in 30 s. Its average velocity is:

—2700 m's D -0.33m/s C -3.0m's . B +3.0m/'s A

pl k) b ABly (uSla

5 40 ;3 m 200 b 13) L il Ll aucs e 147
The average speed of an object that travels 200 m in 40 s is:

160 m/s D 8000 m/s C 5.0 nv's B 0.2m/'s A

18 5.0 32 4xi e M/S 2.0- 4 st X = 10 M G pen 124-148
An object starts at x = 10 m with velocity —2.0 m/s. After 5.0 s ifs position is:

10m D ~10m C 20m B Om A

1 (S) O= M Jdae (M) adsad) (Ania Jie52a 2149

The unit of the slope of a position (m) versus time (s) graph is;
ms D m's | € s B m A

iakatll Agaid) de jpull Causs i 512150

Which statement describes instantancous velocity?

Velocity and direction at one instant B Velocity averaged over a whole trip A
The change in position D Total distance + total time C

A Yl e S e Jladll AdLad o S5 281519
The distance traveled can be larger than the size of the displacement.

False : True
(. F = T

"0 e ¢ iR

A5 5 B puasl) o 5o 38 pa) i iy 10514152

Complete: A motion diagram shows the position of an object at tme mtervals.

g 4313 AL Y Mo aues A ) 10581153
Complete: The displacement of an object that retwrns to its starting point is
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Sl slat¥) 8 o Ll 5 sl e (51 8 e (e B sl e e SIS 15154
How can you tell from a position—time graph which of two objects is faster and which moves in the negative direction?

,4.-5,.213\.-..4{9, «s 6.0 )Ouﬁt 6M:\.Lu,§—1\ :\‘._a:\..“ :Lc_)u.“ w18 Jzi 0’155
From Figure 8: find the munner’s average velocity between 0 and 6.0 s and write his position equation.
Runner: position versus time

4
!
1

35+
30.
25 WSm
£ 2. i
]
]
gxs :
120m H
.............. X '
10 4 1 3
]
! '
5 : '
124% :l.ls
0 - — sy "
0 1 2 b} 4 5 6
Time (s)
Figure 8

Sy S S e ial ) e s G482 19 S 5156
From Figure 11: compare the velocities of the two bicycles in magnitude and direction.
Where lines cross, the objects meet

— BiCycie 1
604 —iCythe 2

101

12

Time (5)
Figure 11

O e ¥ R

Al gl Apuiill Ao pudl A Y15 Al caneal (5 50 AU A M 10 AU m 25 & 50 m 40 s 2157

' Aldau il dgaidl dc iy

Salem walks 40 m east, 25 m west, then 10 m east in 50 5. Find the distance. displacement, average speed. and average
velocity. '

> 0565810072 < ) Al AN/l
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Gy e X = 100 M = m/s 10= 4e w4881 5 X = 0 e IS 15+ Ao jan W) tiaiioen Aan Uil 05-158
T oaiils
Two buses on a straight road: the first at +15 m/s from x =0 and the second at —10 m/s from x = 100 m. When and where do
they meet?

el k) B Dl (sl

O e ¥ R

0565810072 e
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Unit 3: Acceleration

£ sl s JaV! o alt

[esson 1: Acceleration

2 aall of iad Adatidl e 4S all-159

Nonuniform motion means the object experiences a change in ifs;

sl k) B Al (sl

Volume D Color C Velocity B Mass A

0 Jama g g 160

Acceleration is the rate of change of:

Tune D Velocity C Distance B Position A
s allasll 3 &)L.&h 32 161
The SI unit of acceleration 1s:
s/ D s C m's? B s A |
\
1o s e lAe ) daie A s 15 e bl ka-162
A horizontal line at 15 m/s on a velocity—time graph means:
a= 0 and the velocity 1s constant B =15 m/s? A
The object 1s slowing down D The object is at rest C
il s 4o s A 3a paa A2 =163
An object has positive velocity and negative acceleration. It is:
M""‘“? PO D At rest c Slowing down B Speeding up A
speed
i el 2mfs 2- 42l s m/s 8- e ie u-164 é
q,, An object has velocity —8 m's and acceleration —2 m/s?. Tt 1s:
ﬁ C‘llmngn(:g:ucllrecnou D At rest C Slowing down B Speeding up A

A il e s s 4,035 m/s 25 ) mfs 5.0 o= 8 e A ju O ai-165

A car's velocity changes from 5.0 m/s to 25 mv/'s in 4.0 s. Its average acceleration is:

20 mv's® D 0.20 m/s* € 7.5 mv's* B 5.0 m's* A

Ve 0565810072
- aee——
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i e e pudl (Saie J:-166
The slope of a velocity—time graph represents:

Time D \ Speed 1 C ] Acceleration ' B [ Displacement I A |

—_——

S gall BlatWI (A o jay gy ) el 8 g 3 ) o e ju 7 JS2N 000167
Figure 7 shows a cyclist's velocity. During which interval is he slowing down while moving m the positive direction?

160 Velooty of 3 Cyclist along & straight rosd

s

30

§ 2]

£ oo

l—)l
~301

~-13

4
!
1

@ 2 & & B 10 12 34 16 18 N 22
Time (3}

Figure 7 Velocity of a cyclist along a straight road.

16208 ~_ | D | 8-12s 1 c | 485 B 045~ A |

e e s A3 dgata de ey O 2% 3 pual-168
An object moving at constant velocity has zero acceleration.

Ll aalld s ge p Ll de i 1134169
If velocity and acceleration are both positive the abject is slowing down.

\ False

Tre |
oA { F )t

&

| Lty aaall G L1 g (a3l ol a8 dadll 1aslI-170
A falling line on a velocity-thng_ graph ‘a_lways means the object is slowing dom

- -~ - l i e -

o et (g el aie e 10814171
Complete: The slope of a velocity—time graph equals

O e ¥ R

Al iy el e b Ak e aalll gl slagy 1 Jusi-172

Complete: To find instantaneous acceleration at a point, draw a to the curve and find its slope.

. il e g g v Waladl 1S 1) 3814173
Complete: If v and a point n opposite directions the object is

> 0565810072 < ) Al AN/l
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AS all g s s S e 174

Match each case with the motion.
; < agad-Column B Match— lapmd— Column A
| Sy
a. Constant velocity | Lv>0,a>0

]

'?.Slgeding up (negative direction) 1 7 2.v>0,a<0

' ¢. Speeding up (positive direction) 3v<0,a<0

I Bsr Lo 1
d. Slowing down ‘ 4.a=0

b
i
T
|
pla k) B ADY (asia

Magie JS e \}1:‘._4.:.‘ gl e g Aduin) A8 ) a6 Al W-175
What is the difference between uniform and nonuniform motion? Give an'example of each.

Lol ol ¢ sy puall Ja g 5Ll g de sl (3 )L3) (e 2353 A8 321176
Explain how the signs of velocity and acceleration tell you whether an object speeds up or slows down.

.520.0 I35 m/s 2.5- e yu seay aadl ady A m/s 2.5+ A e pien mliad daw il g il 23 41-177

Find the average acceleration of a swimmer whe swims at +2.5 m/s, pushes off the wall, and swimsat ~2.5 ny's over 20.0 s.

Aalad) g Jaw giall g Lil) 3a 4l s 10.0 IS mifs 0.95 () 4le g (i o5 mfs 4.50 ie w8 18 s 3 523178
An object moves east at 4.50 m/'s and its speed falls 1o 0.95 mv/'s over 10.0 s. Find the average acceleration and its direction.

g eyl iy 13) Lo s okl a3 assi i) L s ) 5 6.0 IS /S 27 ALS 5 & Sadl (0 8 s (3Ua5-179
$9.005a

* A car starts from rest and reaches 27 mv/s 11 6.0 s. Find its average acceleration. then its acceleration if it reaches the same
speed in 9.0 s.

L 0565810072
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(M/s 6.0 5558 2.0 e 3 1) 15 2.0 50 O eloall o il ¢ jludll e 28 2 5180
From Figure 8: what is the sprinter's average acceleration between 0 and 2.0 s? (velocity at 2.0 s 1s 6.0 m/'s)
A sprinter s velocity (curved graph)

5
—_——

in
g‘g.
10 4

5

a4
o0 035 10 13 20 23 30 13 40 as
Time 13}

4
!
1

Figure 8 A sprinter's velocity (curved graph).

LS m/s* D | 2w c | 63;9@; AE3 3.0m/s [ & ]
820 50 ot il gl 43 18y 038 2 ot = 2,08/, Bl g sl 35 (A s 18 S 5181

From Figure 8: describe how to find the instantaneous acceleration at t = 2.0 s and estimate it. Compare it with the average
acceleration between 0 and 2.0 5.

A sprimtur » velocity (curved graph)

i"‘:

10 4

54

0 — -
00 Q8 10 135 20 25 10 1328 40 &
Time ix)

Figure 8

$2 M0 bl A (Lo ol iy s eyl s331) pnen US 38 5a om0 JSEN 5182
From Figure 9: describe the motion of each object (direction of velocity, speeding up of slowing down) during 0102 s.

Two sbjects muving slong o line
— At A
- \ — Objust §
0

O e ¥ R

Terw (&)

Figure 9 Velocity~time graph of two objects.

Bl 028 aB ( yhea g 5l 53 6 e A3 5 5S Akl e die ) jiea (g i de iy selila j J4i3-183
Your classmate says, "At the top of a ball thrown upward the velocity is zero, so the acceleration is zero." Evaluate this
statement.

0565810072 s, W) Al 3l
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An electric car’s speed is logged each second: 0, 6,12, 18,24 m/s. How can you tell its acceleration is constant? Calculate its
value.

4
!
2

O e ¥ R
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Lesson 2: Motion with Constant Acceleration

e eyl faie 5% Call g L 4 a0 4185
For constant acceleration the velocity-time graphis:

A vertical Vline D A parabola C | A stmight slopiﬁg iine B A horizontal line A

1§ 5l e el a1 351 5Y1-186
Displacement from a velocity-time graph equals the:

pl k) b ABly (uSla

Final velocity D y-intercept C | Areaunderthecwrve | B Slope A
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Which equation does not contain time?

a= Av/At D v_f=v i’ +2aAX C AX = jAt+ Y2aAr B v f=v i+alt A

Adlglll Lt yu s 10334 2m/s 2.0 g bl oSl (48 b & J55-188

A car accelerates from restat 2.0 m/s” for 10 s. Its final velocity is;

200 mvs D 20m/'s C 12 m's B S.0m/s A

Al e s, m 8.0 Adled 2m/s 4.0 & bty ) sSull e dal ¢ L1890

A bicycle accelerates from rest at 4.0 m/s® over 8.0 m. Its final velocity is:

64 s D 32 mis | 8.0 /s B 2.0 m/s A

230 e M 2mfs 2.0~ ¢ i mifs 4.0 ) mifs 20 - 8 s L5190

A car slows from 20 m's to 4.0 nv's at ~2:0 m/s?. The time needed is:

16s D 125 C 80s B 405 A

:$ 4.0 2 a3 2m/s 3.0 g s & Sl e Iy pin-191

An object starts from rest with acceleration 3.0 m/s*. Its displacement after 4.0's 1s:
6.0m D 48 m C 24 m B 12m A
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Figure 13 shows Akiko's velocity (constant acceleration from rest to 6.0 my's at 3.0 s). Her displacement in 3.0 s is:
Two cyclisty starting from rest
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Fxgurc 13 Two cychsts startmg fmm rcSI
20m D | 60m | ¢ ] 9.0m B 1Sm A |
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Thc area under a velocity—time graph gives the acceleration.

False True
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An object can have neganve vclocntv while its aocelcmnon 1s posmvc
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Comiplete: If time is neither known nor required, use the equation .

B Y x x 4 = SB) Al 1 JS1-106
Complete: The area of a triangle = ¥4 = « height.
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Match cach problem with the most suitable cquanon
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Why 1s the position-time graph curved while the velocity—time graph is straight when acceleration is constant?
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A car slows from 20 m/s at —5.0 nv/s” until it stops. Find the distance it travels and the time it takes.
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A car slows from 22 m/s to 3.0 m/s at a constant 2.1 m/s? opposite to its motion. Find the time required.
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A bus traveling at 54 km'h accelerates at 1.5 m/s* for 6.0 s. Find its final velocity in ny/'s and its displacement.
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From Figure 7: find the cyclist's displacement from 0 to 12 s and from 0 to 20 s, then explain the negative contribution of the
last stage. : “
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Figure 7
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: 2330
. An airliner needs 80 nv/s to take off and accelerates from rest at 2.0 m/s’. Find the take-off time and the runway length
required.
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% Lesson 3: Free Fall
A3 5 il B gl) Al s il OS5 lie aua iS ja g jall da idl-204
Free fall is the motion of an object when is the only significant force acting on it.
Tension D AT resistance | /€ & Gravity B Friction A
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Near Earth's surface, the free-fall acceleration is about;

0m's* | ‘D A 9.8 my's downward 1 C'l 9.8 m's* upward - B [ 9.8 mv's* downward . A |
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At the highest pomnt of a ball thrown upward (air ignored):

v=0anda=-98 m/s* \ B ) v=0anda=0 A
v=-98 m/s and a = 9.8 m/s* \ D ’ v=98msanda=0 C
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Galileo concluded that all objects in free fall:

\ Fall at the same rate regardless of mass (air
7 ignored)
Do not accelerate ‘ D ’ Fall slower if heavier €

Fall faster if heavier l B

s 3.0 2 Ll e 5SS o 5208
Aball is dropped from rest. Its speed after 3.0 s 1s about:
ssms D 44w/ | e ] 29 mv's B | 9.8m/s A
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An object falls from rest for 2.0 s. The distance it falls 1s about:

“49m D 39m [ c] 20m | B [_~) j98m &l

Al g a3 el /s 19,6 Ao s eV 8 S 210
A ball is thrown up at 19.6 my's. The time to reach the top is:

40s D 305 ] 205 B 10s A

Tlasaa &l lall 5l Ve Jagindl (g 200 5 g 400 LaltliS) 5 S 10 el gell e f Jin pals § 3 sl 5211
. Inan air-evacuated glass box two balls (400 g and 200 g) start falling together. Which statement is correct?

}rhe,zoogbaunnds p | The400 g ball lands A'
as... frst

Neither lands D | Both land together ‘ C
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From Figure 16: what is the ball's velocity at t = 3.0 s (up 1s positive)?
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Figure 16
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The acceleration of an object thrownupward is zero at its highest point.
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Two objects of different mass fall with the same acceleration when air resistance is ignored.

False | True
o F | o | [
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The tune a thrown ball takes to rise equals the time it takes to fall back to the launch point.

False True

1Y F } g g T
At S mis i ) 5 Un g Tl pnsall e jas 32 33 ;081216

Complete: The speed of an object in free fall increases by m's every second.

\ . Tgail e jul) 5 g8 ool () J gom e 1051217
Complete: At maximum height the veloeity is

A e SSTAS ) i1 A e gl < i Jasi-218
Complete: resistance affects a sheet of paper more than a book.
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Malch each quantity with its value for a ball thrown upward (up I$ positive).

]

 pmd—Column B Match — l4gmd — Column A
, Jay
a. Negative ? 1. Acceleration at all times
W | —

b. ~9.8 m/s? ~T. | 2. Velocity at the top
¢. Zero I 3. Velocity just after launch 5
d. Positive 4. Velocty just before landing
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Gravity on Mars 1s about ong third of Earth's. If a ball is thrown with the same velocity, how do its maximum height and flight
time compare with Earth?
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A keychain is released from a window ledge and hits the ground afler 2.0 s. Find the window height and the keychain's speed
on impact.

) g g 53 B0 5 (gl el /S 15 A s e 5 8 58 i 222

A ball is thrown straight up at 15 mv/s. Find the maximum height and the time to reach it

S 58l Jaal) llatt V) tie e pus g Al gt e ) ceasl M) 80 $UT I (e pus I 1223
An object is dropped from 80 m. Find its fall time and its speed on impact (ignore air).

2N e My el ) Algem y e Al s il ,m 30 4clii)) i e MS 5.0 Ao e Jind s il-224
A stone is thrown downward at 5.0 /s from a 30 m bridge. Find its speed when it reaches the water and the time taken.

From Figure 16: what maximum height does the ball reach" What is the total ﬂ.rghl time? Then sketch the accelemuon—tmlc
graph.
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Figure 16
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: l‘l JG ._I .llv ‘-“ -h.o
A coin falls from the top of a 160 m tower (ignore air). Find the time to reach the ground and the impact speed, then explain
why a real coin would differ from your calculation.
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Unit 3 Review — Comprehensive Review Questions
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An object has velocity +6 m/s and acceleration —3 m/s®. After 1 s its velocity 1s:

+2m/'s D -3 mv's C +3m's B +Om/s A

hu gl 4e jLs 5 3,0 J3a mifs 8.0+ I m/fs 4.0— (= pus de ju 15228
An object's velocity changes from —4.0 m/s to +8.0 m/s in 3.0 s. Its average acceleration is;
+12 m/s* D —4.0 m/s? C +4.0 m/s* . B +1.3 m/s? A

'$ 8.0 45k s m/s 5.0 4o i)l Jilliae (g e jae Jale B anea 4a13-229
In a velocity—time graph the area is a rectangle 5.0 nv's high and 8.0 s long. The displacement is:

20m D 0.63m C 13m B 40m A

Al e s 2mis 4.0 & S m 50 i 3 & sSadl a8 ans 125-230
A car starts from rest and covers 50 m with acceleration 4.0 mys®. Its final velocity is:
400 m/s D 14m/'s C 20 m's B 10 m's A

ya Lo pu (5§ 1,0 2y Sl (3o 5 S 1 231
A ball falls from rest. After 1.0 s its speed is about:

0m/'s D 19.6 m/s e 9.8 m's B 4.9m/s A

of_vcuthy XA 5@ 5iv e 13 i Ales 41232
Which equation do you use if you know v i, a and Ax and want v_{?

a=Av/At D v f=v i’ +2aAx C Ax = v_IAt+ YaAr B v f=v.i+aAt A
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An object 1s thrown upward. Its acceleration while rising is:

It depends on the D 0 C -9.8m/s’ B +9.8 m/s? A
mass
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From Figure 7: what is the cyclist's average acceleration between 8 s and 12 s?

o0 Velacity of 2 cyclist slong & straight rosd
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Figure 7
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The three equations of motion hold however the acceleration changes.
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From Figure 12: find the scooter's total displacement and its acceleration in the last stage.

. Velocity of a scooter

7 4
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Time (s)
Figure 12.
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A motorcycle accelerates from rest at 3.0 m's® for 8.0 s and then moves at constant speed for 10 s. Find the total distance.
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A ball is thrown up at 24.5 m/s. Find the maximum height and the toral flight time.
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A driver in Abu Dhabi brakes and the car slows from 25 n¥s to rest at —6.0 m/s*. Find the stopping distance and time, then
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discuss how high speed affects stoppmg distance.
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