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Note: Thanks for Dr. Effat & Dr.Huda. Some of
the examples are used from their slides



Scientific Notation

Scientific Notation exponent . Move move  exponent
m x 10" goes up eft  right  8oesdown
numbfr tintes :\Oraised to
part the power n 4500000000000
4.5 x 1012

What is the scientific notation of 6020000007
6.02 x 108

What is the scientific notation of 0.0000428?
4.28 x 105



Write the value of the following operations

{ 4055102

— ===

i 108x10°

(8+3+6-5)_1 12
P =10 =10

1 4x10° em)x(3x107 em) = (4x3 x10°7)=12x10"



The Sl unit of electrical current is

(a) The ampere

(b) The gram

TABLE 1.2 BSIiBaselUnits

(c) The kilogram

Base Quantity Name of Unit Symbol
(d) The mole Length meter m
Mass kilogram kg
Time second s
The K is the S| unit of Electrical current ampere A
Temperature kelvin K
(a) Length Amount of substance mole mol
(b) Mass Luminous intensity candela cd

(c) Temperature

(d) Current



Units Conversion

TABLE 1.3 BNG O CRAVEEGR NGRS RV

Prefix Symbol

Meaning

Example

tera-
giga-
mega-
kilo-
deci-
centi-
milli-
micro-
nano-
pico-

T

G
M
k
d
c

m

7
n

p

1,000,000,000,000, or 10'2
1,000,000,000, or 10°

1,000,000, or 10°

1,000, or 10°
1/10, or 10

1/100, or 10~2

1/1,000, or 1073
1/1,000,000, or 10~°
1/1,000,000,000, or 10~°

1/1,000,000,000,000, or 107"

1 terameter (Tm) = 1 X 10 m

1 gigameter (Gm) = 1 X 10° m

] megameter (Mm) = 1 X 10°m
1 kilometer (km) = 1 X 10° m

1 decimeter (dm) = 0.1 m

1 centimeter (cm) = 0.0l m

1 millimeter (mm) = 0.001 m

1 micrometer (um) =1 X 10" °m
1 nanometer (nm) = 1 X 10~% m
1 picometer (pm) = | X 107" m



Units Conversion

ﬁ Prefix > \

Base Unit

e.g. bkm — ? m
6 x 103 m

/2. Base Unit > \

Prefix

e.g. bm — ? km
6 x103m((mis
10-3 km

(reverse the

power sign from
the table of

\pr'efixes) /

6

ﬁ. Prefix > \

Prefix

e.g. 6 km —? nm
6 x 103 x 10°
= 6 x 1012 nm

(Keep the power
of the first one
(km) and reverse

the power sign of

&he second (nm))J




Units Conversion (second method)
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PREFIX

SYMBOL

NUMBER

tera

-

1012

1ga

Q

10°

< mega

10°

o

= (m?ttr)
k
10° | 10°

= deci

-1

1

=

How many nanogram in a gram?

1 g —> ng (Base Unit - Prefix)

reverse the power sign 10° — 10°

Answer: 1x10° ng

How many Ts in a second?

1s— Ts (Base Unit - Prefix)
reverse the power sign 1012 — 1012

Answer: 1x1012 Ts

centi

o)

107

milli

=

107

= micro

= nano

—
&

p1CO

=

1052




* Mount Everest is 8.847 x 10° cm high. How many
meters high is the mountain?

8.847 x 10° cm — m (Prefix - Base Unit)
Use the prefix directly — 107
Answer: 8.847 x103 m



 How many m3in 3.5L?

3.5L—> m3 (1L=1dm3)

3.5dm3 — m3 (Prefix = Base Unit) use the prefix directly
Note: don’t forget the power of unit

3.5 x(101)3 m3=3.5x103m3

Answer: 3.5x103 m3

e Convert 25.5 m3 to Mm?3?

25.5 m3 —> ? Mm?3 (Base Unit = Prefix)

reverse the power sign 106 —-10°

Note: don’t forget the power of unit

25.5 x(10°° )3 m3 = 25.5x10(®*3) Mm?3 =25.5x1018 Mm?3
Answer: 25.5x1018 Mm?3



What is the largest mass?
* 4.5x107% kg
* 45x10* pg
* 4.5x10° Tg
* 45x10° ng

Put all of them in the same unit, (Prefix — Base Unit) use the prefix directly

A.4.5x10% kg — 4.5x10°g

B. 45x10™ pg— 45x10™'°g
C.4.5x10° Tg — 4.5x10°g
D.45x10° ng — 45g=4.5x10'g



e Convert6 Mmtocm?
6 Mm (109— ?cm (102)

Keep the power of the first one (Mm) and reverse the power sign of the
second (cm)

. 6x10%x102=6x102=6x108 cm|
* Convert 1.8x10° nsto us ?
[1.8x10° ns (10%)— 2us (10°6)

Keep the power of the first one (ns) and reverse the power sign of the
second (us)

o 1.8x10°x10°x10%= 1.8x10° s

* How many kg in 3.3x104 Tg ?

3.3x10 Tg (1012)—? kg (10%)

Keep the power of the first one (Tg) and reverse the power sign of the
second (kg)

~.3.3x104 x10'%x1073 = 3.3x10° kg



* Which of the following is the largest volume?

*A)7 m3

* B) 3X10’ cm?3

* C) 1.2X 103 dm3

e D) 2.1 X10% L

N cilas gl a6 e Y Adlide s gy sl 45 Jae 2ie

Best way to figure this is to change all the units to m’

Ans: B

m’ A las sl aaa Jgad Cagus Y

(Before conversion)d: saill (18 4adl)

(After conversion) Jzsaill axs dall

7m’ Tm’
3x 10" cm’ 30 m’
1.2x 10° dm’ 12 m
21 %10 L 21 m’




Questions in Density

* Bromine is a red liquid at 25°C. Its density is 3.12 g/cm3. What is the
volume of 28.1 g of liquid bromine?

28.1
3.12 g/cm3 = 029

281y
~ 3.12g/cm3

V =9.01 cm3




* The density of silver is 2.70 g/cm3. What is the density
in kg/m?3 of silver?

1 g/cm‘j — 1000 kgjm‘:’
2.70 g/lecm® — x kg/m’

x =2.70 X 1000
x = 2.7 X 10° kg/m’



* Which is greater? 450 g/L or 63 g/ml?

Ans: 63 g/ml

1*" density

2" density

X

450 g/L

lg/ml — 1000 g/L
x g/ml — 450 g/L

450

63 g/ml




* How many g/L are in 1.23 g/ml?

1 g/ml — 1000 g/L
1.23 gml — x g/L

x = 1.23 x1000
x=123x10° g/L
Ans: 1.23x 10° g/L



A sample of iron has the same dimensions of 2cm x 3 cm x 2 cm. If the mass
of this rectangular-shaped object is 94 g, what is the density of iron?

d_m
Y

V=2cmx3cmx2cm=12 cm’
94 g

~ 12 cm3
d =7.833g/cm3

d




If you have equal masses of the following metals, which will occupy the
largest volume?
a) Au, density=19.3 g/cm’
b) Pb, density=11.3 g/cm’
¢) Ag, density=10.5 g/cm?
d) Al density=2.70 g/cm’
d=m/V

Density is inversely proportional to volume
OSTJAES paliall jpaals aaall ae LuSe Calis 480K

e;é
Answer: d



Temperature Units Conversion

* Which temperature is hotter: 17°C or 58°F?

F I 51 °C () Ol (gam 53 Lald ,lams 1) i 55 (o 0¥ Ailine e g (e 3 lie i

Best way to figure this is to change all the units to °C or °F

1* temperature

27 temperature

58°F

°C = 2 % (°F — 32
=5 X (F-32)
5

°C=5x (58 - 32)

OC—5><26
9
°C=14

17°C

'K=°C+27315 |
1°C = K - 273.15 |

°F = [(975) % °C]+ 32!
°C = (5/9) (°F -32) !




* Liquid nitrogen boils at —195.8°C. Express the boiling

point of liquid nitrogen in K.

K'=%C+273.15
K=-195.8+273.15
K=77.35

'K=°C+27315 |
1°C = K - 273.15 |

PF = [(975) % °C]+ 32!
°C = (5/9) (°F - 32) !




e Gallium is a metal that can melt in your hand at

302.93 K. What is the temperature in °F?

Cipka a0l 138 Ja oy
(convert K to °C) °C I K das~i-1

K=°C+273.15
30293 =+ 273.15
.-=302.93-273.15
=298

(convert °C to °F) °F Y &1l diss3 -2

9
°F=§><°C+32

9
F = (5% 29.78) + 32

°F = 53.604 4 32
°F = 85.604

K= Cor°C =K

'K=°C+27315 !
1°C = K-273.15 !

°F =[(9/5)x °C]+ 32]
°C (5/9) (°F - 32) '




