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Approximate Values for Length, Mass, and Time Intervals
ddiall J) gl aand 4 55 o8

Table 1.1 Approximate Values of Some Measured Lengths

Length (m)

Diastance from Earth to most remote knewn quasar 1 ¢ 103
Distance from Earth o most remione known normal galaxies 4 ¥ 10
Distance fram Earth o nearest large galaxy (M31, the Andromeda galaxy) 2 x 1022
Distance from Earth to nearest star {Proxima Centauri) 4 ¥ 1008
Ome light year A pan AL 0 x 103
AMean orbit rmddius of Earth about Sun RPN N PO (O [P 5t T Ix ll'.l'_'
Mean :!isgmn: rl'_l::I11I Earth to Moon u-*-ﬂhuhﬂh:w alh 4 2 10%
Mean racdiuvs of Earch oA b b 3 10%
Typical alitwde of satellice orhiting Earth e [
Length of foothall field rmm— 09 1
Length of housefly m 5 107
Size of smallest dust paricles 1 x 104
Stee of cells in most living organisms 1% 103
Diameter of hydrogen atom Can gl Bl 1% 10w
Diameter of atomic nucleus PR T 1 1=
Diameter of proton Sty el kel 1 lO=%
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Table 1.2 Approximate
Values of Some Masses

Mass (kg)
Ohservable Universe 1 # 103
Milky Way galaxy T 104
Sun 2o 10
Earth 6 x 10
Meoon 7w 108
Shark 1 = 107
Human 7= 1
Frog 11077
Mosquito 1= 1077
Bacterium 1 = 10715
Hydrogen atom 2RI
Electron 0x 107

Tgia 50 el and o 5 o8

Table 1.3 Approximate Values of Some Time Intervals

Age of Universe
Age of Earth

Average age of college student

Omne vear
COme day

Time berween normal heariheats
Perind® of audible sound waves
Perind® of tvpical radio waves

Time Interval ()

Gl jas
wa ) e

R T

5 1087
1 1007

ol dalaa cyanal (magh panti |6 10°

5 107
4 10
A [Tl
1103

Perind® of vibration ol atom in solid

Perind® of visible light waves
Dwuration of nuclear collision

Time required Lor light to travel across a protan

*A puerind is detined a5 the time cequired for one complete vikragion.

1 1078
1 10743
2 1
1> 103
5 10—
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|5ume Prefixes for Powers of Ten - Silaal g ¢ jaly mm'

S e =

00000 o000 o ouoon oo RN RV
-10% z e zetta
-1018 E Ly exa
-1013 P Uk peta
-1012 T s tera
-10¢ G e giga
-10¢ M i mega
I 1 T T —10% k 5 kile
T -102 h 5 hecto
=10t da L deca
T 10t d st deci
T ~10-2 = bl centi
- 0,001l m s milli
-10% p A micro
-10* h e nhano
-10-12 p £ pico
-10-15 f Sud femto
-10-18 a # atto
-10-2t 2 S zepto
950000 0001000060000 o PR S

(O ASIY ALS e Taa Bpiualdl of « o d ALS e Jus 580 slus e pad oof Jglead
1o lall laall i sl (Kadl o) Ml wlasall” s £d Lo plasialy

M x 10"
10°=1
101=10

102=10x10=100
1°=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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Quarks
up, down, sirange, charm,
bottem, and top.
BN P PUS T
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

H(Wslas (Slasly of Slasg) sl Julas -3
a3y SN L Jsladl fa JST (LMLT) 2 AN 550,01 aieid
Sliog) Lee 5oays ST Brackets oui ATl [ ] alasegikl yuls 3% podeiwd
Aglynall (Slasdl) palall (olaslgd)
[v] =L/T (Speed) ic,.Jl
|A] =L? (Area) (a=Lull) gl
Adllly Ao pad! opyladdl o lEM!
[t] =T el Buss [X] =L :asludl sasg
[v] =L/T 4 udibaag
[a] = L/T? : g ludll baag

T=fid  [=L=Ll=1T=[i=

=5

=lln

[v] =

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

Alaalh (LHghad  (LHaasd (LMYl (LT g
Syslem Area (LY Volume (LY Velocity (L/T)  Acceleration (LT}
SI m* m* ms m/s*

Cgs cm® cm® cm/fs cmfs”
5. customary fi* i ft/s fe/s*

System International (SI) (MEKS) 288t Gzl of) Bdsd) Bletl
(CGB) adsnl alezl
(U.S.customary) (&guSlosSoil) 2,558 Alax])

slae slasl Jdses 1 Jlia
v=1v,+ at syt alaai P Al Walall slasi Ja
NE]

(4] = [op] = & Aol ol

&L sl

True or False Slas ]a.i e
loliind dmimie (A Axiio Laolayl @) Aalall Ja
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NE
[a] = B :

sdgiall faljﬁ’l P ARY obeald! Q (sUas) <lsyY -4
16,3 cmE0,1ecm=(16,3 £ 0,1) cm
(16,3+ 0,1 cm=16,4 cm

(16,3-0,1) cm=16,2 cm
et s e Wy 2allas 485 o i el sigud] Uiy llall Uasedl Joor slasdla

Significant Figures

saadl i (Amemsall) dedbud! alEY1 Jied suad Lgiall aleY1

RAPY]

Zogine Lails (@ Fagaall u2 alaY (1
Auginn (5% 2oL ,laM 5 2
a.ﬁj.u.a R 3:).»41‘ ﬁLé.):}’/\ u_u)La.p:b/\ 3
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giae 095 Y Wlolall Jail baad densiadl slawl (4
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s A ghall a3l 4l
3.14150 = 3.14159 100 | 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°

N A SO

s Lt A1 f\-'|..1:?ﬁ.w'|j nTn.jJ.E.T.“ P gpda
535~54  533~53
ioyadl (1) sucld

When multiplving several quantities, the numher 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 (o
division.

A Qlgzll Bugaall ali sue L3 palie Bae G i
oo e yiuol ey g ladell Augiall Al aund Lslus 0585 of cums
Lol Bandll e 5aelall oda Buday dugiall aldYl oia
Area of a circle — 3ila dombaca (1) Jlis
A=m"=7(6.0cm)?*= 1.1 X 10* cm?
A=nr:=113.0973355=1,1x102 cm?
Area of arercrangle — Jdaius 8o bas :(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| .,_.-IH;U dlslall NE 1] rl.j_.,lﬂ Sl ill:j .._;g.‘-LE.d ENNS C_,Io;l ros i
cade ol ellioy gddl jlaiel) alelall any Al suad Lislus 0383 ol cam
,,Ialj_;‘3‘1 sda e

calculate of a sum or difference —z )k 3l foazme il :(2) Jla

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

10001 + 0.0003 = 1.000 4
1002 — 0.998 = 0.004

&
* =
1471 m  —  4significant figures ‘LL"‘”

TAGm = Jsignificant figures
[ L=

147l m ®x 746 m = 10074 m* —  L10 X 10° m*

4.822m — 4 significant figures

51m —  Zsignificant figures

4829 m ¥ hlm=2450m? — 25m?

138m —  3signilicam ligures

O9m — 1 significant figure

138mX9m=1242m? — 100m? =]1x 10%m?
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1.10 X 10 m® + 25 m* + 100 m* = 235 m*

235 m? — 2 X 102m?

Remark - adasns

9.4 m
8.5 m 9m

Jedots dlivs alem] 2 JLks

(125 m) (Width) w2213 (750 m) (Length) Jskall — Yl
(150 m) (Width) u=,15 (400 m) (Length) Jskl L
=)
rda¥ Jetanan ] B L — Wi

(750 x 125) = 93750 m? = 9,4x 10%m?
I daralf AL — Ll

(400 150) = 60000 m? = 6x 104m?

sopddatad | A L — 116
0,4x 104 m2+ 6x 108 m? =15,4x 10+ m? =1,5x 105 m?
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fok Lo Lesd uogl 1 JLie
2,35 x 5,89 /1,57

First: 2,35 x5,89=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=8,812 5= 8,81
Finally: 2,35/1,57=1,496 8 = 1,5

1,5 x 5,89 = 8,835 = 8,84

dodd dul@! Amdill cuyds Bale Jundy rdlasdle

RE RPN [P N
(31 dl Buasly g JWEGYY) 31 ) Bty 0on Jagmil] Byai o
sadial
* 1Th=60mn=3600s
* 100cm=1m
* 1000g=1kg
18y Wil

1 day =24 h =964000s
1 km =1000 m = 100000 cm = 1000000 mm
1 ton = 1000 kg =1000000 ¢
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(480 a1 Sl gd| Alasn) ULS Alasetly S1Adgudl Alasedl e JLamYI
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

: padiedl J1inch 201 e JLEY1: Jls

954 em
1.00 i

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

sl Jalll J) Al G ALl e Jlansyt

n\/ 1.00 m1
28. g == 00— = 1.74 X 10~ mi/s
80m/s (28{} S)(l 609 n’f) 1.74 X 107" mi/s

e ladl § LU I As @ Bl o Jlayl

i 5 il
1.74 X 10~  mi/s = (1_74 % 10~ -"?"-) (ﬁn_ﬂ —,-Xﬁn_ﬂ L)

mHn h
= (2.6 mi/h
=1 EELT
1,00 m/s = 2,24 mi/h
152 mi‘h = 67,9 m/s
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|
(km/min?) JI (m/s) o JWESY! 1Ll

22,0 m/s* =7

22.0 mi/  1.00 km )( 60.0 § )2 , km
1.00 £2\.1.00 X 10% nr/\ 1.00 min

(4,50 X 10°) kg/m? | ikl (g 1 Jlie

EXERCISE 1.5 Convert 4.50 x 103 l.'.g,.-"rﬂS Lo gﬁcms.
ANSWER 4.50 g/em?

bl dod Aipe y9ud3 -6
n=23,141592~3
27 ~30
65~ 70
(o Lad™) | lic &i Ll sue yods Jlia

PROBLEM Estimate the nuwmber of cells in the human

brain.
Voo = E=(02m)P=8% 10 m’ =1 % 1072 m? Oludyl Jie ez
Vi =d¥= (10 % 10" %m)* =1 % 107" m? du gl Aplad] poe

1I'ru.'d.'i (.01 5 ]
Il’ |:|rl T 1x m::-:- o 1 10 cells LMl soe

numhber of cells =
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i) (9,5 X 105 1) Jis> gsludy Busls i § s g4all Lakady &I 8Ll oo 5)le

(@8, Jsad
G é bygwall sia ‘3
oo Jubd sue 5y clasll
Al Slypzll sue — a9zl
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:J=tl

Ailge Aulnll Aegamll ozadl Busly 3 bl e puuds aydat i (Adgyall Slaglall cye
(plin 5)5) L) Aegazll s 39 (Abgs Aiw Oguls Layhad (b 4ni 5,8 9 Blgima Byme 14 (0
LS Yoy @l saall 1ds oy Agigud Biew Ogele Layhad Cams 5,8 ey Loyds Silyzme 10 dzs
bl ye of dalasdle Sy ol 3981 peoms

Lealody 301 8Ll Lely 8,8 31 cLight year — Ag—all 2wl 331501 201wl v
3 X 108 M/S ol s sl deyun o Lok (b LS wamlg e 3 5 gl

AL Tydde AelS 2ud 3819t) il X 5 gl Ay
Light year (ly) = (3 x 108 ?) X (365 x 24 X 60 X 60)s
= 9460800 000 000 000 = 9,461 x 10*>m

:5lyz=ll o (local group-Ig) dd=ll dcgazmll paest (goyds wolus
4
Vig = §nr3~(106 Igp) =1 0% lpf#

4 .
14~10 4 §ﬂ~1 Ol Uoyay g
‘ozl 8lS
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LS e Loguda ilymll sie = &l el 2868
densit laxies = 10 galaxies 10 galaxies
ensity of galaxies = 7 = 10 3

_ 1017 galaxies
ly3
bl el (981 ez
4
v, = §nr3~(101° ly)3 =103 [y3
WV pmxlly Lj)-qé-ﬂ Oyl LS golug olypzll sucy
number of galaxies = density of galaxies XV,

alaxies
= (10‘17 QT) (1039 Iy3) = 103 of galaxies

:oldlooYy! Joa -7

1=

10
o x ¥)

(-3, 4) P;{En 3)

| | A
# 5] 11}

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

25y Kl Sllasy]
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(r &)

f=1F

0

Reterence 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 pasitive x-axis.

Aol LS IasY!

g ygelind &ylas

Pythagorean Theorem

r? = x? + y?

. ¥
5mE——r
cnsﬂu-x-r- r

¥
anf ==
X

Active Figure 1.6
Cerain trignnometric functions of a
right triangle.

sin 0 = L1/ 5g0
cos O = yal=ll/ 54l
tan 0 = Lt/ lal!

side opposite 88y

sinf# = ==
hypotenuse
sicle adjacent to #
cosf =
hypotenuse
sidle opposite #
tan f =

side adjacent to ¢

r

X

= |

=7
X
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0 0° 30° 45° 60° 90° 180°
sin 6 0 0,5 \/_E \/_§ 1 0
2 2
cos 0 1 E \/_E 0,5 0 -1
2 2
:bludl J> adi -9
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I Kead Problem Allsall 3218 %
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¥ 4
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bl slazl (2)

oakadl elall Y|
a

a.b=abcos®

" ]
3.3 =aacos0=a? Y
3.3 = |72 |
TI-= 1 ao gl plais ol bogoine plas
ij= 0 ol alaie olelad

gl ol az=ill of Eladdl elazll (3)

Main droite
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