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Experiment (“2_x3) : observation of natural phenomena carried out in a controlled
way
law(058): fundamental relationship
hypothesis (5 30 4 ae 2 41 5 ): tentative explanation
theory (U_x3s 4 yae 4aa Ji): tested explanation

- What is the difference between mass and volume?

mass: kg — (&5 a8l weight: 1« (< duilall Lo adiaiyh paie

-> Law of conservation of mass

( mass of reactants = mass of products ) _33h 3as 5 Y} aglS =) sill 5 COle Latal) A1 Slaie 13])
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-> substances have chemical and physical properties
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—=>We will take two classifications of substances depending on their structures :
(1) solids, liquids, and gases

Materials (254 ]
—_— T
ﬁiquid (Fle) : \ G)Iid (wla) ; \ @s (Je): \

1.Fixed volume (= J%5) 1.Fixed shape and volume 1. Not fixed shape J<5)
2.changeable volume ~>>) (Ol aaa 5 JS) (i

(e 2.rigid (<lalaic) 2. Not fixed volume )
3. Relatcive.ly inco.r.npressible 3. Relatively incompressible e

(ple JSi haaall B pe) (ple Ui Jaicall B3 e) 3. Not rigid but fluid <)
4"N°tf rigid blft fluid %) 4.particles are close together (e 43805 clulaia

(e ST 5 cluslaia (3l iy 5all) 4. Compressible (baxall 1)

5.particles are close \ / 5.particles are far away
Q)gether (Al iy jall) / from each other 4L 3)
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(2) Elements, compounds and mixtures (Clalhoadl as aesi of lule Cipiatll 13 oo o1S5 o J8)
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@!...Na, COz, CeH1206 :a.b'.d‘i

Mixture: two or more substances

can be separated by physical change
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Compound: Two or \ (homogeneous (heterogeneous \
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Avogadro’s number:
6.02x10 =

2.Derivatives Sl units (d&iiw Olu>9)

& Gl bl S (uilaie Jali e dima 331 Phase
phase 4l sl sl hila [

> o Ge 098 eld Alles T 3
1. Number (relative amount)
2. Unit (duwliedl 30l dale ;e pad)

—>The types of units are:
1. Basic Sl units

(1- length (m) (meter) 2. Mass (Kg) (kilogram) \ (1 Force (N) = mass x acceleration )

3.Time (s) (second) 4.temprature (k) (kelvin)

2. Density (kg/m?3) = mass/volume

5.current (A) (ampere) 3. Area (m?) =

length x length
6. Amount of substance (mol) (mole)

J Y

\7. Luminous intensity (cd) (candela)

3. Other units | Length angstrom A 1A=01nm=10"m
Mass atomic mass unit u (amu) 1u=1.66054 x 107% kg
(rounded to six digits)
metric ton t l1t=10"kg
Time minute min. I min. = 60s




Some S| prefixes (a¢=): Avogadro’s number:

Prefix Multiple Symbol

6.02 x 103

mega 10° M

kilo 10° Kk

deci 10 d

centi 10 -~ C

milli 1O = m

micro 10 © V7 A

nano 2 F 8 m n

pico i @ Fet P

=Greek letter mu. pronounced ““mew.”™

Scientific notation (a8,3U 4xalsll 4xp.4ll) = A x 10" where A= any number between 1 and
9.999999999999....., and n = integer number (s 2xc)

= - Significant figures ) sl [adlale [ pah i€ 1) + 28T Glate¥l i sla Jl )

Y (il 5 Significant J) U () ((70.5) aa) S s ad) be (i sl
e ) il agdi Ly jaai lde 1l sl

=

[ = Ll il e DA
significant

/ Significant 4. ‘53\

Cpadle 4 Loy Jlule

ol e 0% | /7 T\

Alald 4 a8 N (5 1 Significant (& G jiall 1))
- ;i ignificant oS - 4
(e d s i . o signi
) . significant L il jlay e 13)
OS2 Osp all & S e

(70.0) Ji« significant Dbl ks a8Yle significant ¢S Lé
- Lc - » ‘
(640.00) (70.) Cpaille (A

Lo jiuall Alali 48 Lo 2

\ (67s(i)f)r(‘)i)ﬁ(c1a4n(;)d§ \ j




¢ Significant figure o= 5 e (70.5) &) B 4K oS ¢ bbidll e ol cul

significant s¢b Jiall e 28, 7 1l sl

Significant s¢é Jiall e 28,5
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1) The number of significant figures in the measurement 0.002090 is
a)3 b)4 c)5 d)6 e)7
answer: b
2) The number of significant figures in the measurement 0.0020300 is
a)3 b)4 c)5 d)6 e)7
answer: ¢

Al Al
The number of significant figures in each of the following is:
1)10.79053 2) 1560 3) 1560. 4) 3.45 x 10°
answer:
1) 7 significant figures  2) 3 significant figures 3) 4 significant figures

4) let’s convert it to a true number first

3.45 x 10° = 3450000

notice that there is no decimal (4dusl8) in the number, so zeroes aren’t significant,
therefore significant figures are 3.

- rounding on significant figures: (ST aain (w J9l o (pe d39ya0 Cuyid] delgd)
Note: exact numbers (such as number of students in a class, or numbers from
definitions (1linch =12ft) have infinite significant figures

1. If this digit is 5 or greater. add 1 to the last digit to be retained and drop
all digits farther to the right. Thus. rounding 1.2151 to three significant fig-
ures gives 1.22.

2. If this digit is less than 5. simply drop it and all digits farther to the right.
Rounding 1.2143 to three significant figures gives 1.21.

Example: Round each of the following
a) 2.34556 to four significant figures b) 0.0000323 to two significant figures
answer: a)2.346 b) 0.000032



—> Calculations on significant figures:
A. Multiplication and Division
Number of significant figures in answer = number of significant figures in least

precise measurement

e.g.1,10.54 x 31.4 x 16.987 = 5621.9
4 sig. figs. x 3 sig. figs. x 5 sig. figs. = 3 sig. figs.
s0 5621.9 is rounded to 5620 or 5.62 x 103

e.g.2,14.20 + 900 x 59.301 = 0.935638
4 sig. figs. x 1 sig. figs. x 5 sig. figs. = 1 sig. figs
s0 0.935638 is rounded to 0.9

Questions:
Find the answer of each rounded to the correct significant figure

1) 2.31 x 4.44 + 3334
2)3.199 x 3.01 / . :ﬁm o dsﬁe\

3) 0.00044 / 040 x 432 ‘

answers daall 4héla | Ao 2'-'35"

1) 2.31 x 4.44 + 3334 = 0.0030763047390522 ¢ ;\ng 3 ja 63&3 dndla,

3 sig. figs. x 3 sig. figs. x 4 sig. figs. = 3 sig. figs ¢ da il w ¢ Bl Z‘:UL‘

s0 0.0030763047390522 is rounded to 0.00308 T vy s

2) 3.199 x 3.01 = 9.62899 ¢« Jusll e A e

4 sig. figs. x 3 sig. figs. = 3 sig. figs. ¢ 598l Baa ¢ gl sl adalis

0 9.62899 is rounded to 9.63 (o Ll ¢ jaallda L

3) 0.00044 / 040 x 432 = 0.004752 d2813 ¢ daxill 4288\ ¢ lall 5 gia

2 sig. figs. x 1 sig. figs. x 3 sig. figs. = 1 sig. figs Cra Biraa ¢ Z\SJ.\.U Z\.JIA At

s0 0.004752 is rounded to 0.005 - .
\'!wﬂ Ca oy da uwy

B. Addition and subtraction
Answer has same number of decimal places as quantity with fewest number of

decimal places.



(e.g.1) 3.876+3444.4 = 3448.276
3 decimal places + 1 decimal place = 1 decimal place
so 3448.276 is rounded to 3448.3

(e.g.2) 42.56- 321.33 + 36.444 = -315.214
2 decimal places + 2 decimal places + 3 decimal places = 2 decimal place
s0 -315.214 is rounded to -315.21

Lolus) Oldeadl GLglsl e gy cdouwdlly pall gy zplalls gexdl g dals Lie 0950 W) &
significant figure J31 Jscg ,5IL oyl 3I0 V] dolusd| dddaall S ed) Sl Oy Lag ddgyaall
o Jso L§T &)l Ly decimal place ool de Igholan Zylally aazel 4l doddl 2o ¢ JIgd! S o9

Significant figure

(e.g) (3.41-2.0)*4.31/5.00=1.41x4.31 /5.00 = 1.41 x 0.862 = 1.21542
(2 decimal places — 1 decimal place) x 3 sig / 3 sig

= ( 1 decimal place and 2 significant figure) x 3 sig x 3 sig = 2 sig

s0 1.21542 is rounded to 1.2

Questions from past exams (dauall Sl Jlsw o o)

perform the following calculations and give the answer rounded to the correct
significant figure:

1.(3.28 + 2.8395) x (1.00 + 4.50) / 23.95

a- 1.4054 b- 2 c-1.4 d-1.420 e-1.41
2.(24.562 — 24.062) x 12.40

a- 6.2000 b- 6.20 c- 6.2 d- 6 e- 6.200
3. (6.56 + 5.679) x (2.00 + 9.0) /17.9

a-7.52 b- 7.523 c-7.5 d- 7.5218 e-8

4. (15.562 — 15.512) x 1000.0

a-5 b- 5.0 c-5.5 d- 5 x 10° e-5.0 x 10*
5.(3.027+13.70)/8.221

a-2.03 b-2.15 c- 2.035 d-2.06 e-2.059

Ug>siw dulus Ul ST & zemiall Significant figure J Gl pin 1ebad 031 o0 &
Answers: 1)e 2)b 3)a 4)e 5)c



- We spoke about measurement units before, but know we’ll focus on four of these
measurements:
1. Length 2. Volume 3. Mass 4. Temperature

1. Length
Sl unit for length is (M), but it’s too large, so we use:

-Centimeter (100cm=1m)

-Millimeter (1000 Mm=1m)
-inch(1in=2.54cm)

2. Volume

SI unit for volume is (M3) but there are some another important units:
-Decimeter3 (1000dm3 = 1m?3)
-centimeter3 (1000000cm3 = 1m?3)

-Liter (1L = 1dm3 = 1000ml)

-Milliliter (1ml = 1cm3)

3. Mass

SI unit for mass is (kg), and we may use :
-Grams (1000g = 1 kg)

-Milligrams (1000mg = 1g )

4. Temperature

We have three units for temperature
C=K-273.15 F=(Cx(9/5))+32

N »
»

[ Kelvin (k) ) Celsius (C) 1 Fahrenheit (F) }

<«

” K=C+273.15 7 € =(F-32)*(5/9)
(LSYle oloiadl § Bylyodl Ba>9 Jg=> g o2 )
(e.g) If the temperature of a solvent is 374.15 k, find it’s temperature in Fahrenheit?

answer.
C=K-273.15 JU.J" . P_u_.» 9 ‘i' "}." ‘_“_3
C = 374.15 — 273.15 = 101.00 ” - ’

F = (Cx (9/5))+32 'S ‘_’ U= 318 U -
F = (101.00 x (9/5))+32 =213.8 [ w 9 Loy M |
"Cielw b ggi




Past paper questions:
1. Convert (-10 C ) to Fahrenheit scale of temperature:

a- 50 b-23.3 c-12.2 d- 14 e-32.3
2. The temperature of an object is -22.0 F, convert this to kelvin:
a)232 b)238 c)227 d)243 e)382

3. The boiling point of a liquid substance is 77.0 K, what is this temperature in
Fahrenheit?
a)-321 b) -289 c) -353 d)139 e)171
answers: 1)d 2)d 3)a
Ba>gll § ggoge 5T e Y3 So &
Converting between Measurement:
RVITY Jg=>dl9 Derivative units daiiwl! u> gl Yo 0z 9 8yl é >l oy Jog=ed| Gis
(kg/m3)dwludl gu>g9(mass/volume) x>l e ASIl (s9lus density 48USIl e 1Jls
Gy Uil b ly JSe(/M?3) Bt~ 23USI 391 Sug(10Kg/M3) (S5 () poonr 2OLS 5] 2k
sl gliasg 10000 () BUS Cipated Jasud] § kg 0l Lasg (1,248 1 =¢1,21000) S 4
3 MB U1 €l Loy (1m?3 = 1000dm3) 5] by B Lao(kg/dm®) 8-, ZLSII by 1 (2,8 b -
Pledl adlayg 1000 e () BUST dond ddos Jonisd plaall
bl § WS Jgou olae 1000 () 4BUS 205 ) (8/dmB) 8o g A8USII By &l (5,44 Co-
.‘alfm]\ é M::J\ dj-"v Olée 1000 e (v) w9
oo 58T gz Blalg «USUI e slual e Jaiad 7y o i)l 158 Lgd (il 7y Ayl Sla-
ogllaall 81l Josd Jos
Important law we will use
Density = mass / volume
(e.g.) the density of 150g solvent is 10g/L, find it’s volume
answer: 10 = 150/ V V=150/10=151

Solved exam questions:
1. The speed of a car is 32.0 mile/h, what it’s speed in m/s? (given 1 mile = 1609 m)

a)14.3 b)16.1 c)18.8 d)20.6 e)71.6
answer:
1 mile = 1609m 1 hour = 3600 second

3600 e lgawitiy 1609 © Bluwdl de s paizd cpliall § ileludly ol 3 Sl 4l Loy
(32.0 x 1609) / 3600 = 14.3 so the answer is a



2. Convert 3.6 x 1072 g/L into mg/cm3 .

a) 3.6 x 102 b) 3.6 x 107! c) 3.6 x1072 d)3.6x10°° e)3.6x1073
answer:

1g = 1000 mg

1L =1 dm3and 1dm3 = 1000 cm3 so 1L = 1000 cm3

1000 4s dowuiy 1000 Jarall 3SAN G paimd pliall 3 ALy Jawddl (3 plyaedl ] Lo

3.6 x 1072 x 1000 / 1000 = 3.6 x 102 so the answer is c

3. Calculate the volume ( in inch?) of an 0.640 Ib object which has a density of
1.326g/cm?3. (given 1 Ib= 454g 1linch=2.54cm)

a)15.5 b) 11.3 c)17.6 d)13.4 e)36.2

answer (there are many ways to answer this question but I’ve chosen one):
first, we’ll convert the unit of density from g/cms3 to Ib/inch3

1inch =2.54cm 8l CaSn

1inch3=16.387064 cm® so 1cm3=1/16.387064 inch3

11b=454g so 1g=1/4541b

16.387064 Lz pady 454 ke BUSII eudiw cplioll (3 Ol iatiadly Jaudl § lolyedl Of Loy
density= 0.0478617772334802 Ib/inch3

Density= mass/volume so volume= mass/density

volume= 0.640/0.0478617772334802 = 13.4 so answer is d

-=> More past paper questions:

4. The average velocity of oxygen molecules at 1000 C is 8.00 x 102 m/s. calculate the
velocity in km/h (given 1km =1000m  1h= 60min 1min= 60s)

a)2.16 x 103 b)2.52 x 103 c)2.88 x 103 d)1.80 x 103 e)1.44x 103
5. If the density of an object is 5.62 g/cm?3, calculate the mass (in pounds) of the
same object whose volume is 2.00 ft3 (given 1 pound =454g  1ft=30.5cm)

a) 452 b)446 c)827 d)702 e)577
answers: 4) c 5)d



Short exam on chapter 1

Note: all these questions are from past papers!

1. Which of these statements define a compound

a) A substance that can’t be separated into simpler substances by chemical changes
b) A substance composed of two or more elements combined chemically
c) A homogenous mixture of two or more elements

d) A heterogenous mixture of two or more elements

e) None of the above

2. Which of the following changes is a physical change?

a) sucrose is converted into ethanol

b) steel wool (Fe) was burnt in air to convert to iron oxide

c) Calcium carbonate gives a gas when added to HCI

d) Hydrogen sulfide is produced from zinc sulfide and HCI

e) water converts into vapor

3. Find the result and round the answer to the correct significant figure:

15.415;,—514.515 +0.0402957

a) 0.30 b) 0.300 c)0.3000 d) 0.3 e)0.2999

4. Find the result and round the answer to the correct significant figure:
[(1.00-0.01) x 2.500] +~ 12.0

a) 0.20625 b)0.2063 c)0.206 d)0.21 e)0.2

5.The melting point of mercury (Hg) is equal to -38.83 F, it boils at 674.11 F. what it’s
boiling point in C ? (C = (5/9)*(F-32))

a) 356.7 b) 1345.3 c) 1245.3 d) 256.7 e) 0.546

6.The boiling point of a liquid substance is 95.0 K.What is temperature in Fahrenheit?
a)-321 b) -288 c)-353 d)139 e)171

7.The distance from earth to sun 7.3x10’miles. how many km is distance?

(1mile = 1760 yards 1m = 1.094 yards)

a)1.2 x 108 b) 7.3 x 107 c) 5.3 x 10° d)1.5x10® e)8.5x 10°

8.A cylindric tank containing a liquid of a mass of 2500g, it’s height=15.00 in, the area
of base=12.00 in?, calculate the density in kg/m3

(1in=2.54cm Volume=height x area of base)

a)0.546 b) 13.88 c)546.8 d) 847.6 e)5.46 x 1073
answers: 1)b 2)e 3)a 4)d 5)a 6)b 7)a 8)d



