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Approximate Values for Length, Mass, and Time Intervals
" 4 - - -
daliiall J1 gl Ganyd dgy )RS o8

Table 1.1 Approximate Values of Some Measured Lengths

Length (m)

Distance from Earth to most remote known gquasar 1 1020
Diastance from Earth o most remate known normal galaxies 4 ¥ 10
Distance from Earth to nearest large galaxy (M31, the Andromeds galaxy) 2 % 1022
Distance from Earth to nearest star {Proxima Centauri) 4 1016
One light year A gl A0 0 x 100
Mean orbit mudius of Earth about Sun FEPPRLY, I PER-NR. T LR 5 T WG B s ll'.l'_'
Mean dlsl.:.'mn: rl'_I::I11I Earth to Moon u-*-ﬂhuh'ﬂm gl 4 3 10#
Mean radivs of Earth il G 1%
Tvpical altitude of satellice orhitng Earth LA 1)
Length of football field | 7Y 9 x 10
Length of housefly m 5 x 10~
Size of smallest dust particles 1 x 104
Size of cells in most living organisms 131073
Diamerer of hydrogen atom S gl 5 kR 1 X 10—
Diameter of atomic nucleus FRRLL HTH 1 10=H
Diameter of proton O ki 1 x> 10-%
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Tahle 1.2 Approximate
Values of Some Masses

Mass (kg)
&sn Ohservable Universe 1 % 10%
Bona Milky Way galaxy T R 104
pakail] Sun 2 105
o M Earth G x 104
all) Maoan 7 x 10%
Shark 1 % 102
_— Human 7 x 10
. Frog 1% 107!
ik Mosquito 1= 1077
[EF= Bacterium 1 = 10718
o 5 Hydrogen atom 2% 107
Gasishy) Electran 9 x 1074

a3 el el o 5 o

Table 1.3 Approximate Values of Some Time Intervals

Time Interval (s)

Age of Universe G381 s b x 107
Age of Earth G s 1 107
Average age of college student ) chlaa and Jauagll panl) B x 108
Ome vear Y D8 5 107
Omne day g 9 x 10
Time hetween normal heartbears I = 10!
Perind?® of audible sound waves e 1= 1078
Perind® of tvpical radio waves 1= 10k
Perind?® ol vibration of atom in solid 1 x 1018
Perind? of visible light waves 9w s
Duration ol nuclear collision 1= 1022
Time required for light 1o travel across a proton 3w 10—

24 puerind ix defined as the time cequired Eor one complete vibration.
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|5ume Prefixes for Powers of Ten - <laal g ¢ jaly uhnh:..'

S e =

00000 o000 oo oo on oo RN RV
-10% z e zetta
-1018 E ) exa
-1013 P sl peta
-1012 T s tera
-10¢ G e giga
-108 M i mega
P T -103 k £ kilo
e -0 h £ hecto
=101 da 15 deca
T =10t d sl deci
T ~10-2 = b centi
I YT 103 m et milll
-10% p A micro
-10-* n e nano
-10-12 p e pico
-10-1 f Sad femto
-10-18 a S atto
-10-2 2 S zepto
550000 000100006000 o PR e

(9 ASIYN ALS S T B isatl 9 e o ¥ AL e Jo 8Sl slue¥ e s o Jgloead
1o edadl la il i guladll S o) " ladl mllasall” s (£05 Lo plaseiul,
M x 10"
plaae ny.101, 1J\¢3.,ta._.(w)ga.g.a_>a.uM:,.P
salial

10°=1

101=10
102=10x10=100
10=10x10x 10=1000
10'=1/10=10.1
102=1/10/10=0.01
103=1/10/10/10=0.001
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6 000 000 000 000 000 000 000 000 kg

1Y) dall allially Lee
6,0 x 10%*kg
109 A80Y1 S Lyl

0.000 000 000 000 000 000 000 000 000 000 911 kg

1Y) dall mllially Lee
9,11 x 107 31kg

Salll ady -2

D D i Frososd bl o hirm

A picce of
gt comius -
ol goil akomni.

AThe cener

ofeach sam ¢
EE -t

Iroide the e
=uckmme

?\ﬂﬂﬂl b
Dofaigel aiid |
Beilnans

lgask. |

‘lé..!""

(3135 + lip 7SI1) 555

(big i+ oligiam) 8les

55188 s Al Sl g Aty uligd g

Quarks
up, down, sirange, charm,
bottom, and top.
1851 80| Are
up, charm, top (+2/3)
down, strange, bottom (-1/3)
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up, charm, top (+2/3)
down, strange, bottom (-1/3)

(2/3) + (2/3) - (1/3) = (3/3) = 1

A(Ualas (Q‘.\.‘»‘jji KARESY) .)La.si =i -3

craydly ARSI Jaladl e JS3 (LMT) 2 3D G )1 adieiod
Siliag) Ly 3oy ST Brackets o pATl [ ] Al segill yuls 341 adei ud
Aplipal! (2leesdl) palall (olaslyd)

[v] =L/T (Speed) ac,.Jl

Al =L% (Area) (a>Lull) glai
il ly vie pudl laddl g LM
[t] =T el 3usg [x] =L :aslell sasg
[Vl =L/T :A4 udlbaag
[a] = L/T? : gl baagy

Erolld  [W=L=Lg=2T=[d= [

=

=

[v] =
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Table 1.5 Dimensions and Some Units of Area, Volume, Velocity,
and Acceleration

Alaylh Lhghd  ([LYaad (LRl (LT gt
Syslem Area (LY Volume (LY Velocity (L/T)  Acceleration (L/TY
51 m* m* m,s m/s*

Cgs cm* cm® cm/fs cm st
L5, customary fi? i ft/s fe/s*

System International (SI) (MKS) 2880 alazl oi) 25 2l
(CGS) sl alall
(U.S.customary) (&gaSlosSs¥) 2,5 ,0%1 Al

aslae slasl Jdees s Jlis
=1 + at Sie o slal (2 2l Wstal! slasl Ja
0 : )|
[v] = [vy] = L hﬂm .:Lui
L 1) T
. L L Lot alayf
lat] = [allt] = 5 (T) = 5 pladl ok

True or False Slas fni e
Liilind dmempe P dmimeys Laslasl 21 Wslall Ja
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(incorrect Amimmio né) Famimio Laslal (x=vt?) I Uslall Ja
(x=vt) famerall Alslall p Lod Amcmia al ol 13]g

o Laglad Ciias (A5l 3552) Byils e ity e (3lae slel) 1 Jlia
il ciuaty eyl ol goludll ot 431 sl wasliall

HIE)
L
[E]ZF
L L
[U]H? —+ T"m
[]_L_ L _[v]?
T T T L
NE
[r.a,]—[r] :

16,3 ecm*0,1cm =(16,310,1) cm
(16,3+0,1) cm=16,4 cm

(16,3-0,1) cm=16,2 cm
.{ag.mi.la.&wﬁjlﬂha 485 e o pud : el sl Gt st Jgo alasdle

Zt.:j.i.a.ﬂ eléjﬂ
Significant Figures

st 1 (Axazmsall) Aacbud! a3 Y1 Jied siad dugiall a L5 Y1

s lgd
giae Lails (2 Zeguall at a5 Y1 (1

)
)
)
Agiae 0585 Y Alslall Jad baas deusiadl jla¥l (4)
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s & giall ald)¥! A lia]
3.14150 = 3.14159 10° | 6
0.34000 = 3.4000 10!
0.103¢ = 1.034 10
0.001034 = 1.034 103
7000 = 7.000 10°
0.000034 = 3.4 10°

M A BB O

s et A1 f\-'|..1:'ﬂ.-w'|j nTu.jJ.E.T.“ B gpda
535~54  533~53

When multiplying several quantities, the numhber of significant figures in the
final answer is the same as the number of significant figures in the quantity
having the smallest number of significant figures. The same rule applies to
division.

LA Slamll Bugaall f-lj_b’l sae 3l i Bue s e
oo eyl ey g ladell usiall Al aued Lol 0585 of cums
Lol Badl e 5aelall oia 3udat dugiall aliyl oia
Area of a circle — 3,ila doboca (1) Jlia
A=m"=7(6.0cm)*= 1.1 X 10* cm?
A=7nr:=113.0973355=1,1x10% cm?
Area of arercrangle — Jdatus 8 laws :(2) JUs

A=12,71 m x 3,46 m = 43,976 6 m*> = 44,0 m?
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When numbers are added or subtracted, the number of decimal places in the
result should equal the smallest number of decimal places of any term in the
sum or difference,

. |='1‘L{“\J| u;.r|_4}.gr.u alolall NET] rlj_h’] Sl ;:slnj .._;g."uLE.d ENYS D‘bji e i
cade yigal clliey gddl jlaiel) Alelall any Al siad Lislus 03 o cam
.,Ialj_b’] sda e

calculate of a sum or difference —7,k 3l poaza wibua 1(2) Jla

23,2+ 5,174 =28,374=28,4

10001 + 0.000 8 = 1.000 4
1.002 — 0.998 = 0.004

&
i* :‘
1471 m  —  4significant figures ‘LL'"“

TAGm = 3Jsignificant figures
[ L=

147l m ¥ 746 m = 10074 m* —  L10 X 10" m*

4822 m = 4 significant figures

S.lm = Zsignificant figures

4829 m ¥ hlm=2450m? — 25m?

128 m —  3signilicam ligures

Um — |1 significant figure

I38m>x9m=1202m% — 100m? =1x 1[}2 ]['12
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1.10 X 10° m® + 25 m* + 100 m* = 235 m*

235 m? — 2 X 102 m?

Remark - alasdla

9.4 m
8.5 m 9m

Juboies dmlina -"IL'-LI_! :Jla

(125 m) (Width) w2213 (750 m) (Length) Jshal! — Y
(150 m) (Width) w2115 (400 m) (Length) J skl L
=)
:leﬂ J._:!:Lm.“ o L — Ej‘l

(750 x 125) = 93750 m? = 9,4x 10%m?
I dadatalf i e — [l

(400x 150) = 60000 m? = 6x 10+ m?

sepllatal | Ao Lus — 410G
9.4x 104m? + 6x 10°m? = 154x 10 m? =1,5x 10°m?
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2,35 x5,89 /1,57
First: 2,35 x5,890=13,842 = 13,8
13.8/1,57=8,789 8 = 8,79
Second: 5,89 /1,57 =3,751 6 = 3,75
2,35 x3,75=8,8125=8,81
Finally: 2,35/1,57=1,496 8 = 1,5
1,5 x 5,89 = 8,835 = 8.84
dadd duledl e did) cuyds sale Jundy rdlasdle

RUARESN|PIPE T
(831 dl Bl e JLax¥l) 6551 JI 8usly (oo Jagaetll B2 O cumy
_ ratia)
* 1Th=60mn=3600s
* 100cm=1m
* 1000g=1kg
28y Aliel

1 day =24 h =964000s
1 km=1000m=100000cm = 1000000 mm
1 ton =1000 kg =1000000 ¢
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(450 a1 Sl ol Alasn) ULS Alosetly S1Adgudl Azl e JLamY
1 609 m = 1.609 km
39.37 in. = 3.281 ft
1 ft = 0.304 8 m = 30.48 cm
lin.=00254m = 254 cm

: padiiiad! J1inch 23Y e JLasy L

954 em
1.00 i

15.0in. = 15.0 in7 X ( ) = 38.1 cm

2l § sl J) Al 3 AL e JlansY]

wi Y/ 1.00 mi
28. 5 = 0 — = 1.74 X 10~ mi/s
8.0m/s (28{'} s)(l 600 n’f) 1.74 X 107" mi/s

eluadl @ Qo J1 2stlid) § Bl ge Jlasyl

_ . - _p i ' IFTT
1.74 X 107" mi/s = | 1.74 X 107" — || 60.0 — ]| 60.0 —
g it h

= (2.6 mi/h
=1 EE T
1,00 m/s = 2,24 mi/h
152 mi/h = 67,9 m/s
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:Jlis
(km/min?) JI (m/s?) o JWEY! i, Ll

22,0 m/s? =7

99.0) mr( 1.00 km )( 60.0 5 )E km
1.00 £2\ 1.00 X 10* a1 /\ 1.00 min

EXERCISE 1.5 Convert 4.50 x 10° kgfms Lo g;'“c:lnﬁ.
ANSWER 4.50 g/cm?
bl 4o As e 035 -6
m X 27 X 65
m = 3,141592~3
27~30
65~70
1SS O Sasd ding
mX27%xXx65=3x30x70=6300

:OLud ¥ () glos § LS| sue jauas :Jle

o 05Sa plaall 0l o2yas9 < (0,20MM) Laylad (s 35,8 U s 4l il flos o oy
W st s Csllall (10 M) Lajlas caiai3,S Tiall oo 2l JSa o i cos WIS
Fledl OS5
:Jadl

5,8 ez $olun (L)) § ol o>

e =2 020m) = g x 1070 m
37Tr =30, m)° = 3 m
:E..L>~\5_H W\W
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41t 41t 4t
?r3 =3 X (10 x 107®m)3 = = X 107> m3
Fleadl § M) sue
%’T X 8 % 1073 m3
s = 8x 1012 = 1013 cells
T X 10_15 m3

108801 § el sus yauds s lie

14 dzgs dilg e Lynall U515 &g L ww (Hlake 10) adly 10 day e 35,01 LiuSlay 451 (54,
Litegama 5o U8 ASYI Beganll e Bsgis i Ogule 2 day e iy Al Lite g § 8yme
Bylee (2 Auigsadl Ll alasdla) o801 1o (3 Lxdl e of Lasdle (Say (S clyzell sue jpuas cogllall
(3L Sl Jkail) (9,5 X 101 1) Jls> slady by i 3 5 gl Lalady &1 Z8LLl e

émﬁéi)};al‘a;\.hé
Cro Jidd sue (6 cladll
A.'caqudu.\.s—‘a}.?.i.ﬂ

o‘é\‘-l-l-ﬂ

sl

o0 2alge Alel) Ae gzl el Bamly 3 ol suie a5 pubatwd (@8 9,all Slaglall cya
el de 5,5 e 8yLie) Al Aeganll 99 Ay s o Ogule a8 (o a3 5,8 §8lytma §yme 14
oy Gl sall 1ia oy Al Lias Ogule Laylad ciimi 3,8 @y Lya3 ol ime 10 gy (2Ll
Anlye ol dalasdle o Say gl 080 ey 23LSN

s gl Lalaz, a1 280l Lel caypad Q1 cLight year — Ag ) 2iwdd 381501 A6Lad | s
:3 X 108 M/S gobud s gundl ey o1 Lol (o LeS g B 3

S Tydde el Led 381 okl el X 5 guall Ae yau
Light year (ly) = (3 x 108 ?) X (365 x 24 X 60 X 60)s
= 9460800 000 000 000 = 9,461 x 10*>m
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1yl ¢ (local group-lg) ddlel| de gozel| paeset (g yds ol
Ao s Ogule Layhad Ca4ni 5,8 @x>

4
Vig = §nr3~(106 ly)3 = 1018 [y3

14~10 , §n~1:;j s elisg
(ol el a8liS
LS e Loguda il pzell sue = &l yek 28LS
10 galaxies 10 galaxies
Ve 1018 1y3
galaxies
T
A gl Ao 5lio 10 Lajlad biai 5,S oyiad :4idl po Sall 98I o

density of galaxies =

=107

4
Vy = 5r~(101° 1y)* = 10%° 1y?

Wzl Lgine culymll 28US g5luy oyl s
number of galaxies = density of galaxies XV,

alaxies
= (10‘17 QT) (1039 Iy3) = 103 of galaxies
il oy s -7
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e(x, )
Q -5t
* p
(-3, 4) e(5, 3)
| | A

) 5! 10}

Figure 1.4 Designation of points
in a two-dimensional Cartesian coor-
dinate system. Every point is labeled
with coordinates (x, y).

A sl Ll sy

(r, @)

=0

0

Beterence line

Figure 1.5 The plane polar coor-
dinates of a point are represented by
the distance rand the angle 8, where
15 measured counterclockwise from
the positive x-axis.

Adadll oLty

sadlie wlaMe -8

L1932 sd i
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Pythagorean Theorem
r? = x* + y* sin 6 = L1/ g0

. ¥
sin @ = -
cos @ uér

¥
ang ==
X

Active Figure 1.6
Certain trigonometric functions of a
right triangle.

sin ¢

cos 6

tan #

hypotenuse

cos 0 = yl=ll/ gl
tan O = L1/ yslel!

side opposite # ¥

sicde adjacentto # &

hypotenuse

side opposite #

side adjacent to #

r

~

2
x

1 Ll gl Aadl oLyl oy ALl ayl gl lue i 1alasdle
LI o Aoyt Lol Ll g3l e pad O g
= 3,14 radians = 180°

1 radians = x°

—

1 radian = 180° /3,14 = 57.3 degre

:33yk1 Joued! jlail B pedd Ll o3l Al | cowddl A8 ya0 Ul e salasdle

0 0° 30° 45° 60° 90° 180°
sin @ 0 0,5 E \/_§ 1 0
2 2
cos 0 1 \/_§ E 0,5 0 -1
2 2
il | J> ad1-9
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L. Read Probleen ) Alliall 3218 3
* i
1 hrane Diagram ] Lldaan, ¥
v 4
3. Label physécal quantiiies | AL i) i) sy ¥
v _ '
4. Tdenify prineiple(s); s data | ildoaa T 15 ah () ol
4 ' ' '
5. Chiooss Eauaion(s) | (G daadl gl) Alilaah sl 2
¥ _ |
i, Sulvr ianis]
e (¥l gfy el a3

v

7. Bubstitute known values

i
Ra gleall il g a3,V
1

Sheadl oe Ghail g Bl A

4le Sloge,

elnall oMo 3K K1 al ASYI 2ol e LY Uz g
:ddas 483e (1)
y=ax+bhb
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py

10 / y = 2x+5

O0— 2 4 6 8 10 X

: (AL oyl (e 3Be) Bpnes 3 A3BMe (2)

y=ax*+bx+c

y=0.5x24x+H |

: deusle 48 (3)
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aaz¥ (1)

Va3l
Physique =——p ddLuall
vALigl)
VBl all da
v il st Ada it

v 2,

ol yaolia

¥ JUEINY
vis pull
v/EJLuﬂi d"l'ﬁmﬁ':‘m

V5 .5il)

:Jaay|

NS T
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(g Lot dacuto IS ) JaTY plat

BA s il e cilins AB 5 Lasdl 2ol
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JETY §lad Slesg yaibas

A
= y3+4 =5m
A
C
B
0 @ «CdIA o JLandl goluy C ) B (pe JLa¥! @3B ] A o0 Jlal
AB + BC = AC

@i ailas
a) dadla+b=b+a
b) araxill: a+(b+c) (:-1+b)+c
c)da‘l-m-“)-wli a+0=0+a=a
d}a Ju.uS.LuaH “a
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