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Chapter (1).

MEASURING THINGS

WE WILL STUDY IN THIS CHAPTER ::

Gleesl)

Kinds of quantities .
International system (SI) units.
Gilas 4l

How to measure physics quantities by units.

Changing units .
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KINDS OF PHYSICS QUAINTITES

G| EVAN
There are two kinds of physics_ guantities:

VRN

Labal  cilas \ <
/ ' L / B ‘L’ \

Basic Quantities:

Derived Quantities:
» For example; » For example;

Mass (A | Velocity (e ) ;
Length (Jskl), acceleration( g uall)
Time (&), density (U<,

» They are measured by » They are measured by

KBase units Kderived units . /
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[[ THE INTERNATIONAL SYSTEM UNITES (SI) :: ]]

@3.&“ eLE.'\.“ u.ul,fé Cilaa g
Oa (Bl sala lgdag guu\ﬁhq&wwé\.\a\g

Basic Units; ke clingh

Each of base quantity has its own Sl unit to
measure.

32 gl e.ua\ 3aa gl )
Quantity Unit Name Unit Symbol

Length (Jskl) meter m
Mass (4Ll kilogram kg

Time (<85 second S

The Sl units of the base quantities Length, Mass, and Time are m ,kg ,s

Ex) kilogram (kg) is the Sl unit of

b) wight ¢) mass d) length

a) second (s) b) meter (m) «c¢) kilogram (Kg) d) mile (mi)

second is the unit of time
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Derived Units;

Uy Gl day g ¢ gl LRI Cilaa g (e JAY) £ gl ARGl cilas gl)
doalad) cilaa gl Ao dlaad) cidead|

Derived units are defined in terms of these base
units. For example:

BJA}M e....u\ 3;;}3\ el
Quantity Unit Name Unit Symbol

Velocity (4= _~ll) | meter per second m/s

Force (3.3l Newton kg.m/s?

Acceleration (¢ J«<) | meter per second m/s?
square

EX) What is the Sl unit of the velocity ?

distance x m FEIA
V:__z_z_:m/s Bl _ e
time t S el

So, the SI unit of the velocity = m/s
EX) The position of a body is given by X = K t* where ( X in meter )

and (tin second ), and K is constant. Then, the Sl unit of k is ?
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prefix of Sl units

o) 558 08 S0 Ban gl pudd U8 g5 94
When we deal with a very large or a very small
measurements, we use prefixes .

Prefixes represent certain power of 10 8 dall 48

Some Prefixes are listed below:

Factor Prefix Symbol
10° Giga-
10° Mega-

10° Kilo-
10 centi-
103 mili-
10°® micro-
107 nano-
10 pico-

i (bl e Gund) ae Jalall e

RULES OF EXPONENTIAL ::

¢ 10" x 10Y =10**Y
«10%/10Y = 10*"
(109" =10

Bl cHaTEr 1]
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EX) If a measurement x= 3600000.0 m, this is a

i s A e By il AUS 5 Y shae A8 )0 e i) (e Yy
very large number , instead we can write 2~ ¢~ e -

5 LY Aad o m paills jumitia o ) ) alysad (K
X = 3600000.0 m x 10
A A ALalil) ey jahy Ly s Al ol shadll dde s 5 5l (5 68
=3.6x10°m » 10° = M (mega)
X =3.6 Mm
Ex) If a measurement x =0.000009 m, thisis a
very small number , instead we can write ::

X =0.000009 m
A A

=9.0 x10° =9pum  ,10%=p (micro)

[ The next scale helps to use prefix ]

(2 52) B ydal) 3 g8y G pad s Jay () S 3y (e

(Al ) 3yl B gy o pudad S Gy ) s ey (e <

[l cHaTER [1]
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EX) 3 nanometers =

-3nm

3 X 10° m . where nm=10"m

107 dnaall Lgiad Jdhn el s sl o2 3

EX) How many nanometers are in 3 meters

-Bm—> 2 nm

3X 109 nm . where m = 10° nm

Ex) How many microsecond are in 5X10° kiloseconds ?

O il (5 8 Ay m g2i (5 AY DS (e Jy gl 2ic
E» . Kilo Us (191 Al 3Ll Jpaall 3 ALea) L) 5,0
10 10™

8 ALl ) 5 L ey 5 plinll (5 5B Ay i sais ¢
5X10°ks ——»us s At Sl 1o

UJY\ aJLu\ \ U'“‘)” BJL"::" U“‘S'c
5X10° é’m X10°m X 10°=5X10"us  ,where k=10°, u=10°

Jaaal) e Al agdl)

G 5L uss Jssadl B Js¥) B LEI (ud

Ex) 5X10° centimeter is in gigameter

- 10°
5x103 B .Gm
\w\z\ 3L e

ARSI um\

5X10°X 102 m X 10° =5X102Gs ~where ¢=10%, G=10°

Js
EX) A stone has a mass of 30 kg . convert this mass to grams .

[Soi>30 ¢

30 X 103g , where k =10°

KAl cHaPTER 1]
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CHANGING
UNITS

N _/

» Sometimes, we need to change the units in which a physical
quantity is expressed . This method is called CHAN-LINK
conversion .

To change any unit, we multiply the original measurement by
a conversion factor .  Jdissal deleay o pmian s s Jasal

Jisaill Jalas
Conversion
Factor

It isa ratlo of units that is equal to unity. For example,

1min/60s=1 & 1kg/1000g=1
These ratios can be used as a conversion factor. So, we
use that factor to cancel unwanted units in the equation.
Ay ) aas Sl Claa gl Jy st s s cJysal) Jalaa ¢
) bt dagiill (e e agisady L G T =00) ¢

&}ié)ah‘}w&)&”uﬁmmw‘b&j

Bl cHaTER [1]
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L Bopea a8 S By e Jysal) die
Josadll Jaleay i | B S 8aa 5 (13 jpaaa g (e il 2ic

X 1000

hour mint second

=24 - 60 -+ 60
Ex) How to convert 2 min to second?

60 « w_saisecond ' Mints Jasaill

2 min = 2 mif (%) = 2x 60s = 120s

i

60s
1min

EX) How to convert 5 km/h to m/s?

1 km=1000m & 1h=3600s

5km/h=

Is the conversion factor

/—\
1000m 11

SRR

-5 (2200 ()
Conversion factor

=1.4m/s
1000

f rof km/h m I
The conversion factor o /htom/s is 3600

Bl cHaTER [1]
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Ban g A a5 (pe Josadll die s (b sall Jalea () 685 Waila
1000
AL)M:\)A\:@;JL,( )g._\g._ij,\'almls‘;\Km/h O o saill die

3600

3600
aly a3 2l yall 2aally (—) @ paikm/h QS mis o Jieaill die

EX) Convert 5kg/mtog/mm ?

1kg=1000g & 1m=1000mm

5kg/m=

/_\

20T W maemm)

=5g/mm

EX) The density of mercury is 13.5 g/cm®. This density in Sl unit is :

/g/_?()_:" kg _em?3 1073 kg
=135 X X :ZE&S)(1_ X

_em3 1g (10~2m)3 0-6 " " m3
\—/

k
= 135X 10° X m—i = 13.5 X 10° kg/m®

53 2 pall 20l (10%) 2 mikg/m® N glem® e dussill xie
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The area of the square = (edge )*

(djLICL2J02::¢LHM&;LM
The volume of the cube = (edge)’
3 =Sl daliia

(dsh beall

The area of the circle = 7 r?
Y G Ja= 3l dale

The volume of the sphere =4/3 1 Yak 43 =58 ks

axall + ALY = ALY

The density = %

Ex) What is the voTJme of a cubic box of 10 mm edge length in
. Slunit ?

II The volume of a cubic box = (edge)?

« first, convert the edge unit to the SI unit

1073 m

edge =10 mm ( s
The volume = (edde)’ = (10-2 m)® = 10°m®.

EX) A bus has a constant speed of 90 km/ h. What is its
speed in Sl unit ?

1000
by a3 ol jall 222l (m @@ paim/s S Km/h o sl die

The speed of the bus in Sl unit :

)=10"2m , or edge =——=10"2m
1000

1000
(——) m/s =25 m/s
3600

BB cHaPTER [1]

90 Km/h =90 x
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EX) The area of a square paper is 10 mm? , what is the
value of the area in Sl units ?

the area of the paper = 10 mm? w

area in Sl unit = 10 pufi? (

(1073 m)?
Tpme )

=10X 107° m2=10"> m?




Ch.[1] - albw calh a-  dgalad) dla gall dia

General
EXAMPLES

Q 1 :: The density of water is 1 g /cm® . This value in Sl unit is :

(@) 10°kg/m® (b) 1kg/m® (c) 10°kg/m* (d) 10° kg/m°

[solution] \
The density of water is :
aysai 2 all 2l (10%) mikg/m® N glem® e sl xie
p =1 g/em® = 1x10° kg/m’
=103 kg/m?3

Q2 :: The position x of a body is given by x = kt* where (x in
meter ) and ( t in second ) and k is constant . the Sl unit of k is :

(a) ms (b) m/s* ) xis  (d) m*s
[solution] \
e x =kt

the unit of x (length) is m (meter)

the unit of t (time) is s (second)
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Q3 :: Given that the velocity of a car is 120 km/h. This velocity
in Sl unitis :
(@) 120 m/s (b) 33.3km/h (c) 33.3 m/s (d) 33.3 km/s
[solution] \

V=120 km/h

1000
Ay 5o ol yall aally (m) @ caim/s G Kmh oe Jisaidl die

The speed of the car in Sl unit is:

1000
120 Km/h = 120 x (3600) m/s = 33.3 m/s

Q4 ::Al3nsisequal toin(s):

(@) 1.3x10°s (b) 13x10°s (c) .13 x10”s (d) 13x10™s
13 n£>30"9 s ns= 10"7s

Q5 :: second is the unit of :

(a) weight (b) Mass (c) Time (d) Length

Q6 :: A cube of edge 95 mm , its volume in Sl unit is :
@)9sm® (b)) 0.95m° (c)8.6x10”%m* (d) 7m’
[solution] \

95mm:%20=0.095m m ' mm sas g Jead

» v = (edge)® => v =(0.095 m)® = 8.6x10™*m’
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Q7 ::10% milliseconds is equal to :
(a)10%s (b)10%s (c)10s (d)10's
[solution] \
10°ms=10°x 1073 s ms=10"3s
=10"s
Q8) :: A gram is equal to
(@)10°Kg (b)) 10°Kg (c)10°Kg  (d) 10" Kg

Q9) given A = B? C?, where A is in meter square and C is in
second. The unitof B is :

@)m/s®  (b)mis> (@ mls  (d) m¥s
[solution] \

A=B2C? = C?==

BZ
’A ,mz m
C= —2: —2:—:m/3
B S S

Q10) The prefix of microwatt is :

(a)10°wW  (b)10°W  (c)10°W  (d)10°WwW
microwatt = uW = 10° W

Q11) A man has a mass of 150 Kg, this mass in gram is :
(@)15¢ (b) 1500g (c) 15000g  (d) 150000 g
150 kg = 150 x 1000 g = 150000 g , kg =1000 g

1kg=1000g=10%g

BB cHapTER [1]
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Q12) One of the following is an SI unit. Which one is it ?
(@) minute  (b) kilometer  (c) kilogram  (d) gram
Q13) 3days = :
(2)259200s (b)4320s  (c)3600s (d)86400s
[solution] \

3 days = 3x( 24x60x60) = 3x(86400) = 259200 s

Q14) A square with an edge of exactly 15cm has an area of :
(a) 2.25x10° m® (b) 2.25x10™* m*
(c) 2.25x10% m* (d) 225 m*

[solution] \
100 232l anadi yia A yie il e B3l J g

Area = (edge)? edge = 15 cm = 110—0 m=0.15m

= (0.15 m)* = 0.0225 m* = 2.25x10” m’

Q15) A circle with aradius (r) of 15 mm, its area in Sl unit is :
(a) 7.07X10* m? (b) 2.25x10™ m?
(c) 7.07x10* m* (d) 225X10° m*

[solution] \
1000 sle 22ad) auli jia () jiandle (e Bas 5l J s

5
A = mr? r:15mm:1(1)mm:0.015m

= (0.015 m)* = 7.07x10™ m*

BT cHapTER [1]
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10°mm

Q16) The conversion factor ( o

) is use to convert

to mm

(@) m (b) mm (c) km (d) mi

[SO|UtIOn] \/—f This conversion factor is to convert km
to mm

6
1km x ( 101 lzln i >
Q17) (0.0000000782) isequal to :
(a) 7.82x10° (b) 7.82x10° (c) 7.82x10° (d) 7.82x107
[solution] \ ALl el a3 @ gt 20 e il )
(0.000,0000782) = 7.82x107° il s s e e B

<

Q18) (782000 000) is equal to :
(a) 7.82x10° (b) 7.82x10° (c) 7.82x10° (d) 7.82x10°

[solution] \ e LYl

N
»

(782.000,000) = 7.82x10° 30 Y]

-
<

Q19) The conversion factor used to convert a volume of 64 cm®
to Sl unitis:

102 cm 10° cm3 1m m3

@) (b) 1 m3 () 102 cm (d) 106 cm3

[solution] \ conversion factor
N
(1072m)3 107®m3 [ m3 |

—=64cm’ X ——— = 64cm’ X ———
cm cm 10® cm

1m

64 cm® x
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Q20) Electric power of magnitude 2.17x10° watt is equal :
(@) 2.17 kilowatts (b) 2.17 nanowatts
(c) 2.17 megawatts (d) 2.17 gigawatts

[solution] \ convergion factor

— > 9
giga watt = 10” watt

Q21) The Sl unit of the base quantities (Length, Mass, Time)
are .

(@) km, kg,s (b)m,kg,s (c)cm,g,s (d)cm,kg,s
Length, Mass, Time

\ A

m, kg, S
Q22) (5x10*)x(6x10°) =
(a) 3.0x10"  (b) 3.0x10"° (c) 3.0x10° (d) 3.0x10°

[solution] \

oY) g L Ll ) e o5 Agaael) gl o juia
X
A

(5 x 10*)x( 6x10°) = 30x10° = 3.0x10"
\_/ \
X

Vo oYy gha el Y ALaldll ol et aey




