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' The study of change |

khir all....

Video ( 1)

Chemistry :Is the study of matter and the changes it undergoes

. Vo9 sladl dwl)a pig SVl plell 68 el;

Matter(:sl) : Anything with Mass «S and volum

d;u.wg\u_ﬁ

Atom :The smallest unit of matter that main its chemical identity .

EJ‘J\#JZL}BAAJ}*@T;LAGQ;

“ice, wood , gold (=il
water , oil (Zudl).

. water vapor, Air .
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Some Elements and their symbols ﬂ Video ( 2| E

Fluorlne “ . . .

CHEMESTRY CH (1) Mohamed khir all....

Platinum

Manganese
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. Video ( 3)

Measurements of Macroscopic Properties .

Macroscopic Properties: e.g.: length, weight, temperature, volume .

SI Units :international System of Units .

# used for commerce and science around the world:

Base Quantity Name of Unit Symbol
Length meter m
Mass kilogram kg
Time second 8
Electrical current ampere A
Temperature kelvin K
Amount of substance mole mol
Luminous intensity candela cd

& Candela : is notcommonly*”sx_‘a'ﬁih chemistry .

B~ Mass : isthe measyre the amount of matter in an object.

B Weight : isthe é:’as,,gr‘ement of the pull of gravity on an object.

weight = ¢ X mass

0543635821 £ el sagl dall r gag
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1. The Sl Unit of massis : Video { 4}

a- pound b - kilogram V c-gram d- mole

2. The kg is the Sl Unit of :

a- length b- mass c-temperature  d-current  ©

3. The energy unit in the Sl unit system is

a- Pa b-J

4. Which of the following is not an Si base unit?

a-kilometer b- kilogram * ¢c-second d- Kelvin

05436385521 5 sl o2 ol glaidl (2 B ¥
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WISI deriVéd units ‘

X Are defined in terms of the seven base quantities via a system of quantity equations.

|
1

| Area= width x length vadl x Jskll = daleall

Unit of width =m

Unit of length = m

] Unit of Area = m*x m=m"

J Volume=mxmxm=m"

. Force Kgm/S"=Kgm. S~ |
Pressure ] ‘Pascal Pa (N/m’) = Kgm's™
Energy - Joule | J Kgm?/s"= N.m
Electric charge coulomb | & A.S
Electrical Volt A% HC
Potential
Frequency Hertz s (HZ) S’ (U/s )
Power Watt W IS = Kgm¥s
Area m”

Volume - m’
Density Kg/m”
1. The derived unit of force unit is :

2~ Kemts™ b- Kgm?s™ c- Kg.m.s™ e s

2. Newton (N) which is a derived Sl unit for measuring the force is :

a-Kg m? s b-Kgm™s? c-Kgam.s d-Kgm s

f

o

0543635821 6 Gsaall ot gl glll gz s ¥
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élea
1 Mega
§1Kﬂo
ilded
élcenﬁ
| 1 mill
' 1 micro

- 1nano

1. The Sl prefix igé- and micro represent, respectively:

1d 107 b- 10¢ and 10”!

a- 102

2. A'nano meter correspond to :

a- 107° : b- 10°

3. A micro liter correspond to :

c-10°and 107

o= 16

a- 10 b- 10° c-10°

T

0543635621 7
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E Video { 7} E .prefix to prefix & &=l 5 prefix to unit® @ (e st diludl »

C(3ahe ) YT g sl oo 0S8 il Jpaadl abalia (g aid phicdlldl 4 Syl ) -

iE Video ( 8) E

1. The number of nano — seconds (ns ) which is eq

nt to 120 second is :

o= 1.2x10" b-1.2 x10™" c-1.2 x 10% d- 1.2x108

Anano second —p 10 P second Js 2l o

X nano second el 120 second

120 _
07

1.2 X 10 * nano-second

0543635821 8 Sl ood gl alaall o2 sa
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2. How many meters are in 6 Km ? - Video ( 9)

a-6 X 10° b- 4% 10° ¢-3X10°  d-3%x10°

f o 1Kilometer == 10° meter :

6 Kilo meter

i o X meter

> x = 6X 10 *meter

@ Video ( 10) ?

d-2.26 x107

3. What is 22.6 m when converted to decimeters? _

a- 0.226 dm b-2.26 dm

b- 1.2 1ot c-1.2 x 10% d- 1.2x10%

X NS me———120s ( 2 minutes)

120 "
=12 %10
109

0543635821 9 Fsetll oot gl laall oo stias §
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CHEMISTRY

ﬁ Video { 11)?

1. Express 500 centimeters in gagameters :
d-5.0x10 *°

a-5.0 x10° b-5.0 x10 ¢-5.0 x10 °

1197 Jad i€ | prefix to prefix diwe 2 Wy centi sgiga RN

?? gaga meter

10 °( Jseaadl 3o prefix

500 centimeters

500 X 10?% X

= 5.0x10° gaga meter .

2. 6.0 kgis how many microgram? .-
d-1.7 % 10™ pm

c- 6.0 x 10° um

.98 dadis 2 prefix Alus 3 micro sKilo sas ki Ul b -

6 Kilo gram ?? microgram
( Jseaell Ga prefix Bl LaSad )

s

Gty

micro gram
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3. The diameter of an atom( s, =& ) is approximately 1 x 10”7 mm. ﬂ Video ( 12) i
E ]

What is this diameter when expressed in nanometers ?

(@)1 x 10" nm (b) 1 x 10"° nm (¢)1x 107 nm (d)1x10" nm

1] €8 Jad i | prefix to prefix Abws 2 Uy milli snano sty cuebie bl

1x107 mille meter ?? nanometers
L 1x 107 X 107 X

\

Cebeadt guadll b 5% _u&.j

4. What is 25.4 mg when convertedit ik‘i!pgnrams ? ( prefix - prefix ) [

c-2.54 kg d-2.54 x 10* kg

i w |
‘Jﬁ b
L

i

-

illegram  ?? Kilogram

254 x 10° X 107 ( doenall Gs prefix 5l oas)

= 2.54x10"  Kilogram

0543635821
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CHEMISTRY

_Converting 300 nm to um equals : ﬁ Video { 13) i

b-3.0 x 107 um ¢-3.0 x 10° um d-3.0x 10™ pm

a-3.0 x 10" um

300 nanometer ?? micro meter

300 X 10° X 10 8 Jsenall Ga prefix 5Ll oS

= 3.0x107 micro meter

% Video ( 14) z

9. The largest value _SY! dadll among A vé"?f*fellcwing is:

6}

14

a-0.02 mm b- Zp.m e c- 200 nm d-2000 pm

|

i Sl e oSl g 0 uw}ﬁ% b santyaan s (LAY Sldeedl JS ety oo Jisadl i e

(Al S b i baa gl 8 el pl1 et Sl KA i L) e
“0.02mm =0.02x 107 = 2x10° m

B 2pm = 2'x 10°  =2x10° m

C- 200nm = 200 x 10° 2 x107 m

D- 2000 pm = 2000 x 107 2x10° m

0543635821 12 asell ool sagl alaall oot 2§




10. Which of these quantities represent the largest mass?

a-2.0x10° mg

CHEMISTRY

CH (1} Mohamed khir ali....

{ Culeadl gaBl) o SE il J

b d- 2.0x10° cg

0.10010 Kg

c- 1.0x10°p g

11. 500 pmis eqgual to

a- 5nm

2 x 10°
B-  0.10010 Kg
1.0 x 10°

D- 2.0x%10°

mg = 2 x 10° x 107

0.10010 x 10° 100.1

1.0 X 10° x10® = 0.1

cg = 2.0x10% x10%

1
N

b-50 um

caibals eyt @lkis pm, nm ,mm Jee 50 pm Jsas

0543635821
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& Density: Is the amount of matter in a given amount of space.

m <
et

= ABUCY ) | Balell (e pgaadl Baa g AL a4 () 43U -

mass
volume

density =

&Sl derived unit for density is kg/m », m3( g/ml ) .

* Density decrease with temperature .(densi f-gases are very low ) .

o g/ml &g/em®  for liquid and solids . Lis )

Yoo

- g/L= 0.001 g/ml for gases (Béé'a;;usé density of gases are very low) . ( s )

- g/ml ———kg/m® (1000 F ai)

« g/tm’ ::> kg/m> (1000 & <)

1. mass fapiece of iron is 50 gram and its volume 10 cm® find density in ( Kg/m®)

Video { 17) |

Mass =50 g , volume =10 Cm°®

mass

< Density =

Volume

@ density = i—g = 5g/em® x 1000 =5000 Kg/m’




CHEMISTRY CH (1} Mohamed khir all....

2.the density of apiece of agold with amass of 301 g And volume of 15.6 cm® is
a-19.3x106Kg/ m* b-19.3 g/ m’

¢-19.3 Kg/ m® d-19.3 x 10 ® Kg/ m*

3.Bromine is liquid at 25°C .Its density is 3.12g/Cm® .what the volume of 28.1 g liquid

D=3.12 g/Cm®

5 mass
¥ Density = o

m
@ yolume = =

= 18.5cm’® = 1.85+ 1000 = 18.5 x10°°L

J:3a3l 1000 A5 auddi cm® (ml)  Lebadine Ualy il Lgaod Allaall

5.The density of copper ( Cu ) is 9.0 g/ mL . according to Sl units (Kg/m® )it equal to :

a-9000 Kg/m?* b-900 g/ m* ¢-9000 Kg/cm® d- 90 cm®

0543685821 15 Foutll oo sagl gl (2 2§
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6. A piece of iron in the form of box weighted 60 gram has : length 3.56 Cm , width is 2.49

And its height 4.02 Cm calculate density of piece ? allie ey

Mass = 60 gram ,volume =77

gLV x paadl x Jshll = paad

Velume = length X width x height

Volume = 3.56 x 249 x 4023 = 35635 Cm’

. mass
@ Density = o

60

@ Density = T

Wi NI x e el x Jehll = anad

Velume = length x width x height

Volume= 126 x 126 x 126 =2 Cm'

. mass
@ Density = _
oime

@ Density = 3—20— =15 g/em’

P ————

0543685821 16 il oot syl glisll o2 s §
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8. If equal masses ( or 1.32 g ) of each substance .. What is the largest density ?

a- 1.2 ml of NO

c-2.35 mL of C;H,

There are three temperature scales, their units are:

Temperature Scales f

b- 0.56 mL of NO,

d- 3.97 mL of CO,

. paadl s A () Apeall ABAY (3 5k e Jall A3 AN o sy

Video { 19)

Ly Degrees Celsius °C

& Degrees Fahrenheit °F

&

Kelvin K

23 . 373

( 4als aligale )

> Kelvin

RSP e e

0548635821 17
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1. the melting point of sulfur is 113 °c . what temp is This in K° ?

K = Cc%+273

K =113 +273 =386°K

2. convert 295 Kelvin to Celsius ?

c®= K +273
¢’ =295 -273 =22

3. Lead melts at 601 .0 °c .what the temperature is thisin ° F? ég Video { 20 |

a-320 F° FO c-1.050 F° d-1114 F°

4. Ammonia boils at -33.4°C. What temperature is this in °F?

a.-60.1°F Be-82.1°F €28 1°F d.+13.5°F

0543635821 18 seatll oot gl alall 2 s ¥
&: d
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5. Many home freezes maintain a temperature of 0 F° Express this temperature to Kelvin?

5-320% b--18 % c-0° d- 18%

- CRLS g Sl ) VT gt | Cugigdll g S (b e ABDe 22

Kelvin

6. Which of the following is the wesf possible temperature ?

a--273.5K 2273.15 °C c-273.15K d- 0°c
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CHEMISTRY

Sl derived vﬁnits |

khir all....

Mohamed

axall

¢ Volume

m ®: cubic meter

Cm® : cubic centimeter

dm®: cubic deci meter .

£

ﬁ Video { 21)

(B ) ey i o

mL= Cm®

Liter = dm®

@ convert 100 liter to cubic deci meter ( dm’)

Answer : 10C(

100 dm’

(.E.é.;)?;ﬂ, et LY e

cm® (mL)

. PAliter : is the volume occupied by one cubic decimeter.

1m’

1 liter

10°

10°

liter ( dm’)

cm’ (ml )

0543635821
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1. How many cubic centimeters are there in exactly one cubic meter?

a-1x10%cm® b-1x10%cm® c-1x10%cm? d- 1x10%° ecm®

2 . How many liter are there in 100 mL ?

1 Liter » 10°mL

X liter —> 100 mL

2 . How many cubic meter are therein 100 L ?

im®

3. convert 5 cubic meter to ml

054363582 21 dsuill o sal dlddl gz iags §
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Atbm & Mb!ec‘ule K

Atom :The smallest unit of matter that maintains its chemical identity .

Ex : N,O,H,Na,K,Cl.

Molecules :Composed of at least two atoms .(may be element or compound J.- |

Ex : N,, 0,, H,; ( Elements ).C0,,C0, H,0 (Compound ).

T T T

05436385821 22 asuall ot sagl bl o ag §
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Substance: Is a form of matter that has a definite composition and distinct properties .

/

{Any substance made from -
{one kindof atoms

‘*EX: Na ,H,,Cl,, F
' Li ,0,, N, Fe.

Elem

-

“Any substance made from more -

“lthan -one kind of atoms

. Ichemically joined together. 8

EX: #HCl,H,0, €O, ;MNH; , =
“CH, , *“NabH , H,S0,.

1. Which of the following is an element ?

a- CO b- COg

2. What is the compound from the following form

c- Pt d- H,0

a-Cly b- 03 .

3. The right example for amolect

c-0 d- Air

b- a compound

d- a Heterogeneous mixture
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Atoms , Molecules and lons

Electrons : negative charge particles

’ Video ( 1)
Al e g SN
Atom
; DJJ.“ _
5 ,«‘/;\
Proton Popsitively-charged partscles Neutron:Uncharged Particles
Aday S pn u:w-di o Ll Jolate ppeinr (556 90
l & The mass of an atom in atomic mass units (amu) : 1
; is the total number of protons and neutrons in the atom. [
*  Atom . Is the basic{'smallest ) unit of matter . g? *?
¢ Neutralatom : Atom has the same number of electrons and protons . \
< Different atom : Have different number of proton .
= lon 1 Has different number of electrons
- Cation : Atoms or group of atoms with net positive charge . >
o Anion i Atoms or groups of atoms with net negative charge .
mass p = mass n = 1840 x mass e” )
1. The Proton is characterized by : ' EE Video {
E
a-Mass less like photo b- Mass with negative charge
c- Mass without charge d- Mass with positive charge
e
2. A particle which has negative charge is : ;
a-proton b- Neutron c- Electron d- Nucleus




Chemistry CH (2) Mohamed khir all....

3. An anion is defined as :

a- a stable atom
b- group of stable atom

c- a charged atom or group of atoms with a net negative charge

4. The species s*, F', and ClI" areall:

a- cations b- anions c- isotopes d- Halogens

5. An cation is defined as:
a- a stable atom
b- group of stable atom

c- a charged atom or group of atoms with a net positive charge

5. Atoms with the same numberof electrons and number of protons are called...

a-ions ~ ‘b-isotopes c-neutral atoms d-different atoms

6. Atoms:which have different number of electrons are called...

a-ions b- isotopes c- neutral atoms d- different atoms




sl JAla cilis Sl Mael 4 cligig ! dlas] £ sana 58 1 K sanliery

number of protons in nucleus .

Atomic number (Z)
Mass Number (A)
' Mass Number (A)

number of protons + number of neutrons

atomic number (Z) + number of neutrons

The number of neutrons=A-2

Mass Number . A :
X,‘____ Element Symbol
Z

Atomic Number

Key:

Afomic numbe

S\’/mb@j W

Name — C

1

Biectron configuration ——— [He]

Average atormic mass

1. The nucleus of an atom ( 5,1 31 ) contains:

b- electrons and neutrons.

a- protons and neutrons.

c- protons and electrons. d- air.

2. The difference between the mass number (A} of an atom and the atomic humber (Z)

of the atom is always equal to ...........

a- 6.02 x10% b- the atomic number of element

d- the number of neutrons in nucleus

c- the atomic mass unit
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E Video { 4 ) E

3. An atom of the isotope ;N consists of how many protons, neutrons, and electrons ?

(p = proton, n =neutron, e = electron )

a-15p,16n,15e .b-7p,7n,7e c-16p,31n,16e d-32p,31n,32e¢
4.The number of neutrons 137 Auis: (el a )l (oo sl 03 )] = lad )
a-110 b-118 c-79 d-197

5. How many neutrons are there in an atom of lead ,Pb whose:mass number is 208 ?

(Sl il e o Jgaallgmuallal jll G sl a2 1l 7 ki)

a-82 b-126 c- 208 i d- 290

( CBill ol b SE gk J

6. Magnesium.ionMg™, has : ( sl Jsaall Ao s sl (B oS L 1) (o sl 2 palli 2+ BaY )

a-12 protons and 13 electrons b- 24 protons and 26 electrons

c- 12 protons and 10 electrons d- 24 protons and 22 electrons
7. An oxideions , 07, has : (Cofsll2 w32 - dBay )
a-8 protons and 10 electrons b- 8 protons and 9 electrons
c- 10 protons and 8 electrons d- 8 protons and 7 electrons
8. The number of electrons in a neutral atom of an element is always equal to the ............ of element.

a-mass number b-atomic number c- isotope number d- weight number
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6. Use the followingv table : r—?
. Video( 5} |

: =
Atom or ion element 1 o v v | ¥ \
Atom or ion electrons (e) 6 10 18 10 28 7
Atom or ion protons (p) 6 8 17 11 30 7
Atom or jon neutrons (n) 6 8 18 11 36 '_ 6
A. Which of the species are neutral ? \
a. llland V b.lland Il c. VandV d.land VI ?
b. Which of the species are negatively cha?ged?
a. flland Vv b. Il andll c. IVandV d.land VI
c. Which of the species are positive charged?
/

a. llland V ' b.llandlll c. IVandV d.land VI /
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% |sotopes : ' E

Are atoms of the same element has the same number of proton with different numbers of neutrons in their nuclei .

g il slaef 8 Calias (<3 el sl dlael i Ld Sl jeaiedl i ol )3 a1 UALY ey

Hydrogen '
Deuterium - Tritium
TH 2H (D) C3H(T)
1 1 - 1
Examples BCL, el & 2N, By ita, .o .

Chemically, isotopes are not very different from each other.

,hilasSl Gaileedll (bt ) jualell @t GBS

1. Atoms of the same element with different mass numbers (or number of neutrons) are called

a- ions b-neutrons. c- allotropes d- isotopes.

2."Which of the following pair of atoms are isotopes ?

a- 53Scand 33V b- 40Ca and 295c = PleEnd Tl d=>Scand 56

3. which pair of species has the most nearly identical LuJ& 4lilis  chemical properties ?

a-UF apd 0 E  B-2C , 2" [k A 5 d-none of all
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Periodic Relationship Among the Elements I

: & The periodic Table : isa chart in which elements having similar chemical
and physical properties are grouped together .

&5 In the periodic Table : elements arranged in order of increasing the atomic number.
& Horizontal Rows in periodic table are called periods ( </l ) .

$5 Periods: are the horizontal rows, There are 7 Periods . .

& Vertical Columns are groups ( <= seadl) families; elements have similar properties

& Groups: are the vertical rows There are 8 groups, assigned as 1A-to-8A

Py

Also 8 groups are assigned as 1B-to-8B .

: Nobel
& Yol - ¢ E gas

=5 alil Halogens
il ! Copyright & The BoGraw-HEl C tnc. Per 1 PRGQUIred Tor reproduciion of desplay.

seine—eat “lflodlern Periodic Table | ©77°

;_'uf: Y iy i o 1%
14, i Transition Element o ea

P sl

Alkaline

-

¢
i
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@ Elements in the same group have similar chemical and physical properties.

€ Groups 1B-to-8B : are called the Transition Metals ( zJE5Y! jaliall) |
& Group 1A elements : are called Alkali Metals (4 sl abedll) |

& Group 2A elements : are called Alkaline Earth Metals (Aaa Y1 aladll),

& Group 7A elements : (F,

@ Group 8A elements : (He, Ne, Ar, Kr, Xe and Rn) are calvl_ed "Nc?bié Gases or Rare gasses .

Cl, Br, | and At) are as Halogens.

(Bl Ul gf ALyl i 31,

Most metals is

“agood conductor of - 17 Eelements : iS

heat and
electericity.

(Gp: 1,2,3)

| (Transition metal

!

I8 METALs
& 31&\1& NON METALs >
- poor conductor of g qjaments : are L
he;t ?Qd intermediate
| Electericity. between metals and
) (Gp: 5,6,7,8) | non metals .
] AnE B-Si-As Te-At
Ge-Sh -Po

‘:1:.~!‘~ 51 b3}

e

S TG SR

iy

‘.“3“;'.-“5)}\’ -1 - 31

ESs oM VRS i 3
= o
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9. Gallium (Ga) element is found in the periodic table in
a- period 3, group 1B b- period 3A, group 4

c- period 4, group 1A d- period 4, group 3A

10.The elements in a column of the periodic table are known as

a- metalloids. b- a period. c- noble gases. d- a group.

11. Elements in Group 8A are known as the.

a- halogens b- alkali metals c-noble gases d- alkaline metals

12. An element in the upper right corner of the periodictable is .

a- either a metal or metalloid b--definitely a metal
¢- definitely a non-metal d- either a metalloid or a non-metal
7. An element that appears.in the lower left corner of a periodic tableis .......cc.c.......
a- either a metal or-metalloid b- definitely a metal
c- either a metalloid or a non-metal d- definitely a non-metal

13 . Which element is the 15" element in period 4 :

a- Ca b- As c-P dg- S

14 . The element in group 3A and period 3 is :

O

1
i
o

a-Ga b- Sc
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15 . Which of these elements is most likely to be a good conductor of electricity?

a- N _ b-S c- He d- Fe

16 .The elements in a column are usually poor conductor of heat and electricity :

a- metals b- metalloids c- hon metal d- alkali

17. Which of the following is a metalloids ?

a-N b- Pb c- Mg - d-Te

& Which of these elements is chemically similar to magnesium?

a-Sulfur b- Calcium c- iron | » d- nickel

19 . Which of these elements is chemically similar to.oxygen ?

a- Sulfur b- Calcium c-lron d- Sodium

20. The elements located in group 7A of the periodic table are called:

a- alkali metals ‘b=noble gases c- chalogens d- halogens

21 . which of thefollowing is a metalloid :

a- Bi b- Cu c- Ca d- As




& Molecules : |s an aggregate of two or more atoms in a definite arrangement held
together by chemical forces.

osibasS il g a8 ST ) (03 Mad] A pLAT 1 iy Jad) e

;

Molecules B

Diatomic : Conaint only two atom. = Poly atomic : Contain more thanTwo atoms.
Gl H, ,N, 0,,HC, CO. = Ex:0,, NH; ,H,0 , CH,.

cation :ions whith + ve charge | [ Anions :ions with - ve charge
o (losse). . (gain).

e e A S

mono atomic poly atomic mono atomic = polyatomic

P b

Na*, K, Mgt | NHF L G Br S OH(pog)?
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1. an example of a diatomic molecule is: (5,4 A sela )

a- H,0 b- HCl

¢- Ba® d- Os

2. Which of the follbwing molecule is a diatomic molecule ?

o= Nzo b- N204

c-NO; d-NO

3. One of the following molecule is not a polyatomic molecule: ( < L ez g3a )

a—NH3 b- CH4

4. Which of these ions is a monatomic ions ?

a- Na* b- SO.*
5. An example of monatomicionis:

a-N? b- NO, ™

6. Al*" is an example of one of the following:

a- monatomic anion

c- a polyatomic cation

7. SO is an-example of one of the following:

a- amonatomic anion

c--a polyatomic cation

¢- H,0 d-HCl
c- NDy d- NH,"
c- N d-NOs*t

b- monatomic cation

d- a polyatomic anion

b- monatomic cation

d-a polyatomic anion
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sl LSl AN JK g sene a0 (Molecular Mass) 4 jad! Ali)) -»

. H=1, 0=16 , S=32 , Na=23 , C=12 _alall jaeddy iy Jicli -»

| opound = Moiec!ar Mas

(1Xx2)+32+(4X16) = 98

12+(1x3)+16+1

Ex : Penicillinis C,gHisN,0,S . What is the molecular weight of Penicillin ?

a- 316 b- 334 4 c- 388 d- 280

{ H=1 , 0=16 , S _ Na=23 , C=12)

* CiH1gNy0,S @ (12 X116 )+ (18 x1)+(14X2)+(16x4) +(32 X 1) =334

2. Which molecule from the following has the largest mass

a- HBr b-HCl & HF d- Hi
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Mass percent

S g b e AL A gial pill)

y 450 22 X peatall (2 A1 5l
0 | = e :
/o S el e sl U

Percent Composition by Mass : is the percent by mass of each element in a compound

1. In pure ethanol C,HsO the mass percent of carbon , Hydrogen and Oxygen are :

mnsg] Video ( 13 )

2X12 4100 = 52.17 %

C%
46

H % 67’;3 X100 = 13.04 %

0% === X100 = 34.78 %

2. The percent by mass of Sulfur in Al,(SO,); is: é% Video ( 14) E

a-28.07 % b- 13.05 % c-32.18 % d- 14.25 %

= [B7 x3)
S %= X 100 = 28.07 %

(27%2)+ (32x3) + (16x12)
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(AL xS el g ea g dus) (ALK x J Y1 phaill s s dans) = (Am) seededl Ay A AL

1.What information would you need to calculate the average atomic mass ofan element :
a- The number of neutrons in the element .
b- The atomic number of the element .

¢- The atomic mass and abundance of each isotope the element .

d- The position in the periodic table of the element . -

2. An element Consists of two of masses 10.02 and11.02 u The abundances 25 % and
75% , respectively .the atomic mass -of this element be :

1077 b-21.04 ¢-10.5 d-1.077

(A x 2 plallsemsdis )+ (S x ] pkilica i) = (Am) oeadedl A4 AL

25 75

Atomic mass = (10.02 XT(YE) + (11.02 x e ) = 10.77 am.u
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3. Calculate the average atomic mass of silicon which consists of three stable isotopes ;

Silicon? (92.22%) . Silicon *°(4.69%) and silicon *° (3.09%) which have atomic masses

of 27.98 amu , 28.98 amu and 29.97 amu . ( Exam 1435)
a-27.67amu b-30.08 amu c- 28.09 amu d-32.18 amu
_ n Video ( 16)

4.69 3.09 ,
o) *(28.98x T2 +(29.97 x I2) =28:09 amu

4. Cupper (Cu) has two stable isotopes (*Cu and **Cu ).the average atomic mass is 63.5460 amu

*Cu has mass of 62.9296.amu with an abundance of 69.15% [ i

the mass of (Cu ) isotopes in amu with an abundance of 30.85 % is :

a-64.8792 b-64.2978 c-64.89278 d-64.7892

(LS x 2 phailloga s fond Y (ALS x ] pedaill a5 dans) = (Am) el 4 )01 ALQY

30.85 , .

69.15 )
100

63.5460 = ( 62.9296 x ‘1‘6—0—“) + (maSSZ X

mass, = 64.9278




5.

Chemistry
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The atomic masses of Cl {75.53 %) and Cl (24.47 %) are 34.968 amu and 36.956 amu, respectively.

Calculate the average atomic mass of chiorine.

A} 35.96 amu
B) 35.45 amu
C) 36.47 amu

D) 71.92 amu

r L:&:}Ms saadldl a)‘;& sk ]

x 2 bl oea i J 4 (UK xlwaglg}@)z(Am)MaJMsMs

Am = ( 34.968 x

75.53
100

) + (36.956 x

24.47
100

) .= 3545 amu
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Y ‘Molecular Formula

|
/

-Show the number.and type.of atoms:in the molecules.

Empirical Formula

olenumber ratio.ofatoms

{onic Formula

molecular empirical
H,O H,O
CeHi1:0, CH,O
O; O
|

1. An empirical formula always indicates ............. )
a) which atoms are attached to which in a molecule

b) how many of .each atom are in a molecule

c) the simplest-whole-number ratio of different atoms in a compound
d) the geometry of a molecule

2. A 'molecular formula always indicates ................. .

a) how many of each atom are in a molecule
b) the simplest whole-number ratio of different atoms in a compound

c) which atoms are attached to which in a molecule

d) the isotope of each element in a compound




3. Which of the following, the only empirical formula is:

§_‘__B2_Q§ b-Dg c-NaZO;_

4. What is the empirical formula of P,04,?

a-P405 b- PO C= -Q§

5. The empirical formula CgH4,04 is :

a- C6H206 b- Cleoe = CH06

Chemistry CH (2)

Mohamed khir all....

E

d- C3H5

d- POs

6. The empirical formula of a compound with molecules :cbntai‘ning 12 carbon atoms,

14 hydrogen atoms, and 6 oxygen atoms is e .

a- C12H14O6 " b- C2H4O C"'CHzo

7. The only empirical formula fromd‘.h’e following is :

a—Nze b-H2C2’ C‘HNFZ

8. Which of the folioWingiis an empirical formula:

ar Clezzolo. b- H_SO& €= ngCi'_)

d- NyFg

d- Sg.
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9. The empirical formula of a compound containing of E Video ( 19) E

(7.45 % ’Li), (11.7 % 'B)and (80.85 % °F ) is :

a- LizBQFg b- LIBFQ C= LIBFz d- LiszFa
Li | B F
MASS 7.45-+7 11711 80.85+19

seaiall (€A AN o Aud S puids

Moles 1.064 | 1.064 4.255
pie i B Ao il S ki | 1.064 1.064 1.064
1 ) 4

10. The empirical formula of a compoundis '50.70 % Carbon 4.23% Hydrogen

and 45.'07% d*;'gen s 3 g Video ( 20) sE
a-C3H,0, b-C ¢HOu ¢-C3Hs0, d- C 12H1,0s
; C H 0
“Mass 50.70 <12 | 4.23+1 45.07+16
“Moles 4.225 4.23 2.817
+2.817 1.5 1.5 1
X 2 3 3 2
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11 . A compound consist of the following elements by weight percent 40.0 % carbon 53.3 % Oxygen

and 6.7 %hydrogen . the ratio of carbon Oxygen , hydrogen in the empirical formula is

a-1:2:1 b-1:1:2 e1:2:1 g-2:1:2
C 0 H
Mass 40 +12 53.3+16 6.7+1
Moles 3.3 3.3 6.7
+3.3 1 1 2

12 . Ascorbic acid composed of 40.92 % C, 4.58 % H, and54.50% O by mass.

Determine its empirical formula e L [ et 3B 5 ]
| s 0 H
Mass 40.92 +12 54.50+16 4.58+1
Moles 3.41 3.4 4.58
+3.4 1 1 1.35
x3 3 = 4
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13. What is the empirical formula of the compound with the following composition?

2.1 percent H, 65.3 percent O, 32.6 percent S. [ ol g 5, 6 i }

Mass 2.1 +1 32.6 +32 = 65.3 +16

Moles 2. E a4 4
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ﬂs s, Ak jadl Jasl) aladial A el ddal) 400S |

Mm For molccular formula

Molecular formula = X Emprical formula

Mm for Empirical formula

Mim @ & seas 23l Aapal 2 el Sl EM( Empirical mass): &Vl dasall ax jall Al

1. A compound has a simple formula P,0;5 and moleculargyvé;ight 284 g/ mol find

molecular formula (p=31,0=16).

2. The empirical formula of a compound is'CH,.if the molecular weight of the
compound is 56 .how many carbon atom does a molecule contain?
a-4 £ -1 €2 d-6
Em =12+2=14

: Mm )
Molecular formula = — X Emprical formula

56
Molecular formula = = X CH,=4

3. compound has the empiricaf formula H,C; and molecular mass 78.11
The molecular formula could be A written as:

b) H4C 4 C) HsC s
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4. An organic compound which has the empirical formula CHO has molar mass 232 .

Its molecular formula is ( Cobend! gualll 6 8E il J
a-CHO b- C,H,0, c- C4H4O4 d; ﬂ Q_
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I Video( 22 -..... )

& Chemical nomenclature: is naming the chemical compounds .

. Organiccompounds

%
j {

t ‘Naming inorganic compounds

!
. £ ‘, i
lonic compounds Covalent compounds ( molecular )
. nonmetals
+ & ;
Lol : L : metalloides or
| non metats i = nonmetals
les! _f

1. Which of these pairs of elements would be most likely to form an ionic compound?

(a) P and Br (b) Cuand K (c)Cand O (d) O and Zn (e) Aland Rb

2. Which of these pairs of elements would be most likely to form a molecular compound?

(a) Naand Br (b)Cand O (c) Caand O (d)Znand O (e) Mgand Cl
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| Naﬁ"\.ing" Vofilor.i‘ivc Cofnp‘o"unds‘ .

£ consist of a combination of cations (metals) and an anions (non metals ).

@ The sum of the charges on the cations and anions in each formula unit must equal zero.

@ The formula of the ionic compound must be neutral.

AR s L gl AN Al syl Y

(el o Lails cam gall 1) el IS5 al) e 1 G O
Na ™ Cl7 pssall y S

b OSSR aG
Na Cl
1+ i

LI s pe ALISH Fagall (S &
Na_ _ Cl
1+
bl 5 eV a8 Can sl (oYL oy el die -
& Metal Cation : Takestheir names from the element .
¢ Non metal anion: Take the first part of the element name and add —ide.

Sodium Chloride NaCl : sodium chioro ide .

1. which d’f;paiérs elements would be most likely to form ionic compound?

a-Cand O b- O and zn c-CuandK d- Al and Rb

2 . Which one is an ionic compound ?

a-CHy b- Pd Ci, c-NHs d- PHs

3. Which of these pairs of elements would be most likely To form an ionic compound ?

a-Pand C b-Zn and K c- Fand Al d- C and S
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Hydrxid T

Nitrate !

Nitrite

Permanganate

Dihydrogen phosphate |

~ phosphate |

1. What are «thé ions present in the compound (NH;}; 50, 7
a- ‘NHs, H, , and SO,
b-- N>, H*, 5%, 0%
c- NH,**and S04
d- (NHs"), and SO,%

e- NH, and SO~
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e R e————
SRR Cas (PO,),

calcium phosphate

Aluminum Oxide
w (NH4)2 CO;
ammonium Carbonate

Aluminum Sulfide

Mg(HCOs),

Magnesium bicarbonate |

(a) Cu(NO3), : Copber:’('ll) nitrate .
(b} KH,PO, : Potassium di hydrogen phosphate

(c) NH,CIO; : Ammonium chlorate .
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2 typically forms ions with a 2+ charge.

Mohamed khir all....

a- Transition metals  b- Halogens c- Alkaline earth metals d- Alkali metals

2.Which one these species is a cation ?

a-B*3 bt € c- He

3. The element would be most likely to form anion is :
a-F b-Zn c- Hg
4. The species Oz', Br ,F allare:

a-isotopes b- cations c- anions

5. The formula of stannic oxide is SnO,. The valence of Sh is:

a-+1 b-+2 v c-+3

6. The charge on the man’gahese in the salt MnF; is

a- +1 , h- -1 c-+3

7. Aluminum forms an ion with a charge of

a-42 e - +3

8. lodine forms an ion with a charge of
a--7 b-+1 c--1

8 . Barium forms an ion with a charge of

a-+1 b--2 c-+3

d- halogens

d- -2

d-+1

d-+2

d- None of the above.
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L) paie 2 S (ionic compound ) AssY) Gl sl Ll

“IRON (

M§Cobah(m

Coper i

Feiron)  .Au™gold(I), Cucopper(]),

Fe*iron(Tl)  Au3™ gold(IM  Cu®" copper (1)

(a) Cesium sulphide : 8,5

(b) Calcium phosphate : Ca;(PQO,),

(c) Mercury (1) nitrite : Hgy(NO,) ,

Note:

Mercury (Hg) is the only metalhas this formula when it form cation with only one positive charge :

Hg,”* NOT ‘Hg" . The cation of two positive charges has the formula Hg," .

Some Cations of variable charge have name for each oxidation state
Example
Fe’* iron(ll) ferrous , Fe® iron(lll) ferric
Cu” copper(l) cuprous , Cu® Copper (Il) cupric

Hg, “mercury(l) mercurous , Hg? mercury (Il) mercuric
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dabludl) il ) &2esd Molecular Compounds

» Place the name of the first element in the formula first, and the second

element is named by adding —ide at the last of the name.

e e S s

~ Hydrogen chloride

HEr Hydrogen bromide

Silicone carbide

OB AT e Sl als et Aai 0 5ST G e Apenladdl) LS Sl G
Jail A5V adaliall aladind ot cealuill o€ pall & yeciadl adild 550 e KT o ga s Jla i @

Sl il i Y s e

1.mono 2.di 3.tri 4.Tetra 5. penta 6.hexa 7.hepta 8. octa

cO Monocarbon monooxide
— Carbon monoxide

A s e s e
sewat® et ok o F G e

| so. Sulphur dioxide
i SO, Sulphur tricxide

NGO, Nitrogen dioxide

N.,O, Dinitrogen fetroxide

(a) SiCl, : Silicon tetrachloride . (b) P4O4¢ :Tetra phosphorus decoxide

(C) carbon disulphide : CS, (d) Di silicon hexa bromide : S,Br¢

b
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Z- common names of some molecular compounds

H,S ‘ Hydrogen sulfide

B,H¢ Diborane

CH, Methane

SiH, A Silane

NH; Ammonia

PH; Phosphine

H,0 Water
|

(a) Na,CrO, —
{(b) KuHPO,
(c) HBr —
(d} Li,CO, —
(e) KxCr, O, —
(f) NH/NO, —
(g9) PF; T
(h) PFs —*
(D) P40 i

|

() cdL,
(k) 5r50,
() AI(OH);
{(m) Na,CO
(n) FecCl,
{0} FeO

(p) Fe,Ox

ionic — sodium chromate

ionic — potassium hydrogen phosphate
molecular — hydrogen bromide

ionic — lithium carbonate

ionic — potassium dichromate

ionic — ammonium nifrifte

molecular — phosphorus trifiouride
molecular — phosphorus pentaflouride

molecular — fetraphosphourus hexoxrde

— ionic — cadmium iodide

— ionic — sfrontium sulphate
— ionic — aluminium hydroxide
—s ionic — sodium carbonate
— fonic — iron (IT) chioride
— iohic — iron (II) oxide

— fonic — iron (IIT) oxide

71
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Write the formulas for the following -

compounds:

(a) Rubidium nitrite | — RbNO,
(b) potassium sulphide — K25

(¢) magnhesium phosphate — Mg;(PO,4);

(d) calcium hydrogen phosphate — CaHPO,
(e) potassium dihydrogen phesphate — KH;PO,
(f) iodine heptaflouride — IF,

72

(g) ammonium sulphate — (NH,),SO,
(h) silver perchlorate  — AgCIO,

(i) boron trichloride — BCl,

(j) copper (I) cyanide — CuCN

(k) copper (TI) cyanide — Cu(CN),

(I) lead (IT) carbonate — PbCO,

(m) lead (IV) carbonate — Pb(CO;),

73

Copper | sulfate E Chromium Il sulfate

Copper Il sulfate Chromium V! oxide

Chromium Il oxide

Manganese [V oxide

L Chromium ili oxide Manganese | oxide

Manganese Vil oxide

Lead IV oxide
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1. The correct name for PCl 5 is
a- monophosphate pentachloride b- phosphorus chloride

c- monophosphate tetrachloride d- phosphorus pentachloride

2. The correct name for N,O is ?
a-nitrogen dioxide b- nitrogen oxide

c-dinitrogen oxide : d- dinitrogen monoxide

3. Which is the formula for the dinitrogen pentoxide
a- N02 b- N___Q_§ €= NzO7 d- N,O,
4. The Stock system name for Mn,05 is
a-dimanganeseheptaoxide. b- magnesium oxide.

c- manganese(Vil) oxide. : d-manganese(ll) oxide.

5. The correct name for K,0is ?
a-potassiun dioxide b-dinitrogen oxide

c-potassium oxide d- dipotassium monoxide

6. The Stock-system name for FeCl;
a- Iron () chloride b- Iron (Ill) trichloride

c- lIron (I11) chloride d- monoiron trichloride




Chemistry

7. Which is the correct formula for lead (IV) Chloride ?

a-Pb,Cl ' b- PbCl,

Mohamed khir all....

€- PbC[g d- PbCl4

8. what the formula for the binary compound formed by potassium and nitfbgén ?

a-KN b- kN

9. The stock system name for Cr SO, is:

a- chromic sulfide

¢- chromium (I) sulfite

10. The systematic name of Ag ,COsis :

a- Silver (I) Carbonate

c- Silver Carbonate

11.The systematicname of Fe(NO3); is:

a-lron (I1) nitrite

c=Ferric nitrate

12. The correct name for KHCO; is :

a-potassium bicarbonate

c-potassium carbonate

C- Nk2 d- K3N

b- chromium (Il)sulfate

d-chromium (lll) sulfite

b- Silver (lI) Carbonate

d- Silver (I)bi Carbonate

b- Iron (ll) nitrate

d-Iron (Il )nitride

b- calcium carbonate

d- calcium hydrogen carbon tri oxide
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13. What is the formula for the ionic compound formed by calcium ions and nitrate ions?

a—CagNz b- C8!NO3)_2 c- CapNOs3 d- Ca;NO,

14. The formula for magnesium sulfate is :

a- Mn b- Mgs €= Mg(SOy4) d- MnSOs

15. what is the formula for the ionic compound formed by .calcium ions and nitrate ions ?

a—CagNz b-C&zNOz ) c-Ca §NO§l; d- Ca NO

16. Which is the correct formula for copper (ll) phosphate ?

a-CuPO4 b- _C_U;LEQ&)_;_ C- CUPOg d- CU3(PO3)2

17. Which of the following compounds is hamed lithium carbonate?

a- Na,COs b- LiHCO; c- LiCo d- Li,COs
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18. What is the formula for ammonium sulfate?

a= NH4SO4 b- NH4(SO4)2 Gz NH41;§_Q_4_ d- NH4S

19. What is the formula for the ionic compound formed by calcium ions and nitrate ions?

& CazN; b- Ca(NOs), c- Ca,NO; d- Ca,NO,

20. The right formula for aluminum hydroxide is :

a-Al OH b- Al (OH)s c- Alz(OH); d- Al (OH),

21. Which is the correct formula for copper(ll) phosphate?

a- Cu,PO, b- Cus(PO,), ¢-Cu;PO; d- Cu(POL),

22. The systematicname of SiCl; is:

a-Silicon tetra chloride b- Silicon IV chloride

¢- Silicon chloride - - d- Silicon tri chloride

23. The name of Si Ch;stbck system is:

a-Silicon tetra chioride b- Silicon IV chloride

c- Silicon chloride d- Silicon tri chloride

24. The correct name for NH,NO; is

a-_ammonium nitrate. b- ammonium nitrogen trioxide.

c- ammonia nitrogen oxide. d- hydrogen nitrogen oxide
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St b a3 Askaadll meda ald

Chemistry In Action
Natural abundance of elements in Earth’s crust

M ~_All others 5.3%
2 . -Magnesium 2.8%

Mantie
Crust

; nygen

All others 1.2%
_MPhosphorus 1 2%
T Calcium 1.6%
~ T Nitrogen 3%

» Oxygen
B5%

"Hydrogen 10%

8% >

Nobel gas
He , Ne, Ar

HF, HBr ,HCL,

Kr . Xe .
= Hi, CO

e

. 2 w"‘
g «Nww«ﬁc

Tri atomic

1. An example of a monoatomic gas

a- Br, b- HCI c- NO d- Ar
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" Ma§s”RéEvatio§z$}ﬁips m ”Chemic‘a‘i Reéétions '

Video ( 1)

» One mole of a substance contains an Avogadro's Number of units

le

‘ Mo

R~ Isthe sum of the atomic masses ( in amu ) in th ’molewie .

mumber of atoms of

R~ multiply the atomic mass of each.element byithe
that element present in t“,g'é;"-mé’l‘e,\c_ulnéx‘and sum over all the elements .

1. Molecular Mass.of ;0 is: =

« b-19.5amu ¢-16 amu d-18.02 amu

2. What ls“%'t_vh'éam%lecu!ar weight of CuSO,. 5H,0 ?

a-249.5 g mol™ b-177.5 gmol™ c-127 gmol™ d- 87 gmol™

i

0543635821 L 0Py P osS st Py
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= Atomic Mass unit (amu)

v

One mole of any a.substance :

‘or molecules or ions etc )

Example : -

1 mole of **C =12.00 amu'itg;;‘a 33:200g= has N, of atoms = 6.022 x 10” atoms

1g=6.022 x 1023 amu

1.How many amu are there in 8.4 g ?

R R D A T

0543635821 : W Ey s st ey
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ﬁ Video 3  dage piad dny A T
L

Npy : o3 sl 2 h ey sall das

0543635821 s MY P oad Syt ey
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2. How many grams of Zn are in 0.356 mole of Zn? pr—
. Video( 5) §

mass= Mk 6.39 g / mol ’ n= 0356

mass= 65.39 X (0.356 = 23.3 gram

CSS gl OV ge 220 X patell Gl )d 2ae X graiald Jﬂ%mss\ » ;_15),45\ & aiall Dlal s 22

m= Am fo J.a.uﬁ X n compound

masswof compound

“Mm of compound

N com gow;d =

1.The number of gr;mszbfgpxyg;ﬁ?pr;éent in 50 g of water H,O :

J:U.'mg,:bxvgen = Am pinll s f iall A n compound

mass
m Oxygen = 16 X 1 @ _M—:! Compound
L Mm

150
m Oxygen — LE compound

S

05436385821 o P P onS G st oy
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2. How many grams of oxygen are in 65.0 g of C,H,0,?

a) 18 b) 29 e)es d) 35.8

m Oxygen

Am sl f il SES compound

P

; mass
) ermen = i X 2 X [—'—
me e

{ 3m‘ﬁmaﬂu¢}

a- 186¢ - 5.95g d-75.7 g

B Mg = AM g X f}‘;;,b\‘x N compound

mass

M = 13 AR X T] compound
= m

[24.6
157 compound

m sulfur = 1 9 x 2 x

m sulfur = 595 g

Sl

s

0543635821 s o oy P osd s sd
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faty

1. How many oxygen aftoms"wof,Smaalof H,O ?

0543635821 o 0Py P s F st By
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Video { 10)

mass : aladl salall AL M, :

e ‘34}:«53; L PR

' oo Npy 1 sl 8l

a8 n Gyl das

1. How maniyi*moies of carbon dioxide

are there in 52.06 g of carbon dioxide?

- 4 [ S

= 1.183 mol

054386385821

7

0By P s 3o sd oy
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2. How many moles of He atoms are in 6.46 g of He? (

| 'mas# 6.v6g ) »- M. =4 g / mol |

mass 2.35

M, 148

.......

L::g'\.u-'l'» sdadl) 5‘)&% QAA_T

d- 5x10%°

Atoms

Ny

_ B5xig™
T 6.022x1023

0543635821 s WY P S Byt Py
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5. The formula for rust can be represented by Fe,0;. How many moles of Fe are

present in 24.6 g of the compound ? ﬁ Video ( 11) 1

a- 2.13 mol b- 0.456 mol c- 0.154 mol d- 0.308 mol -

e TaGE . Mme1e0 el . ne 7

&

d-0.189 mol

AT TSR o
(1834l Jon = =20 = 0,189 mol

120,189 Kel | S all JRly p el 1S5 ) = 0.189 mole Ca

7. A25.5 g;a@plewoiémmonium carbonate contain ........ mol of ammonium ions .

SRu68 <, b-0.288 c- 0.531 d-2.0

Video ( 12) ?

- Ammonium carbonate : (NH,;),CO;

mass
My
25.5
= 0.265 mol

No .Mole of Ammonium = 0.265 X 2 ( Sl Jaly sl i< ) =0.531 mole Ca

0543685821 o 9Py P s o sd ey
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CHEMISTRY ‘

L S S

Mohamed khir all....

iyl

1 . How many gram of 5x10% molecules of CO, ?:.

- Atoms =5x10° atom ,

iy g/mm’ Mass =?~

- Mass =

i

mass

5

6.022x1023 T 44

6.022 x10 23

x 1020 x 44
g

Atoms

N gy

mass
M

ixi1
Mass =

0543635821

6.022 x10 23

Mass =

=1.66x107 g /1000 =1.66x10% Kg(sl)

10

Atoms X M,

Nay

082y P osd sy S




CHEMISTRY CH (3) Mohamed khir all....

5. How many molecules of ethane (CZHG) are present in 0.334 g of C2H6 ? ﬁ Video ( 14) j

23 21 22 20
a-2.01x10 b- 6.69 x 10 - ¢c-4.96x10 d-8.89 x 10

Atoms = ?? molecules , Mass=0.334g , Ngy=6.022%10%, M, =30 |

molecules __ mass
M

N gy

molecules _ 0334
6.022x1023 30

0.334 x6.022x10%3
30 &

molecules =

J TR EPURTL L SO & ]

d)6.02x10%

Atoms oY 3.14
6.022x1023 ~ 63.5

Atoms = 2.98 x 10 ** atoms

0543635821 1 P Ey P oS Sy st ey




CHEMISTRY CH (3) Mohamed khir all....

5. How many carbon (C) atoms are present in 2 g of nitroglycerin C3HsN;Og ?

a-1. 59 X197 b- 2.65 x10%2 c- 4.74 x10% d- none
n Video ( 15) 1

ey ;Ompouaa =?? atoms R Mass:z g I. NAV: 5022x10 23...,’. Mm :227

VAT FLA PTG ]
Atoms __ mass
N gy Mm

Atoms -
6.022x1023 ~ 227

[ Cibadt gadll bﬁ,,&ﬁ}

. b%.97%10% c- 4.46%10° d- 6.68x10~

i g e NAV: Py x1023l R

,L@JSEALAJS&JSJAQW;\JJ\#?

Atoms __mass
Ny My

Atoms . 25.6
6.022x1023 60

Atoms = 2.5 X 107 ( S salal) <l 53 Jhay gl 134)

Number of atoms for H: 2.5 X 107 X 4 ( oS _all & (a5l JISH) = 1.03%10% atoms

0543635821 n WP Py P psd prsd Py




CHEMISTRY CH (3) Mohamed khir all....

9. How many sulfur atoms are present in 25.6 g of Al,(S,0;)5? [ Cbeadl spall] o S8 (bl ]

a- 0.393 b-3.95 x 10> c- 7.90 x 10% d-2.37 x 10%®

Atoms compatnd =" ¢ BLOME ‘Mass =25.6 g, N

Atoms __ mass
Nav Mm

Atoms = 25.6
6.022x1023 ~ 390

ALOMS compound = 3.9 X 107 (| LS dalall < )3 &

Number of atoms for S : 3.9 X 107 X6 ( Sl 7 u,@.;ﬂi JS )3237 x10” atoms

0543635821 5 0Py P s S st




CHEMISTRY CH (3) Mohamed khir all....

pneiel = ction- ard cherical Edistone f oy e |

&% Chemical Reaction : is a process in which one or more substances is
changed into one or more new substances .
C a2 pe gl IS gl dlge ik g Giaad Al dladl (4 1 (Aol JoliT Z
&% Chemicza! Equation: uses chemical symbols to show wha@tl,».:happen%t during

a chemical reaction.

u.wss ) Adalaall &2

el Jo ) e (8 partll Asilianll el paiiusl g

Reactants  <Seliia ey

2H,0 + Oy

L liquid (Jw) E: gaSU&) s :sclid (=) eq: agueous (k)

dailagsl) Adalaall 45 30 ga

s

L sl s e lindl (e S daanall Al (S -

a1 Gl il Sall clan QU8 Y1 it Al 5 00 O
seds AU pealiall 1 seds B paliall Wl 08 8

bl S 6 aal gl peaiell <l 0 sae (5 (e sl Aples ey aSUl ¥

4A] + 30, g ZAgzog

Al + O) e Al,O3

COZ + Hz e O CH4 it Hzo S COZ + 4 H ) ey CH, +2H,0

NO + O; mmmm==p NO, 2NO + O) s 2 NO,

S ——s o METE——— e B

0543635821 VIS I A T R T e




CHEMISTRY CH (3) Mohamed khir all....

1. What is the sum of all coefficients <Slzall xea when the following equations

is balanced: E Video ( 19) E

CSz+ Clz _— CCI4 + 52C|2 .

a-6 b- 8 c-10 d-14

Loy Aaleall Clalaa S £ gana b gllaadl @

T30 v LCOe1G, | B ]

1+3+1+1= 6

&,

2. Balance the following equation then what is the&gefﬁcﬂehtﬁpr"‘He,gé IN balanced equation ?

& A

CHiyg+ 0, ——> CO, +H,0

a-9 b5, 10

el alas i silall -

CHif#7.50; .’y 4CO#5H,0  dsddigise

Jniaaa 3132 Jalgadl Juad 2% Jalgall piai w f

g0+ 13 O, ——— 8 CO,+ 10 H,0

Golily = 3,500, ———# 200+ 3 0 Ualeddf (g

Aagaia das ] Jal gl Jaald 2% Jalsadl il "

2C2H6 + 7 02 e 4 COZ it 6 Hzo

0543635821 15 a@wé/’”ws/ﬁywu‘”of




CHEMISTRY CH (3) Mohamed khir all....

4. What is the coefficient of H,0 when the equation is balanced:

v AlCs +.. H0 — ... Al(OH); + 3 CH,
a- 13 b- 4 ¢ 6 d- 12
E

Al,C; +12H,0 — 4 Al(OH

+ 3CH,.

5. When the following equation is balanced, the coefficients ar

NH; (g) + Oz (g) —> NO, (g) +H204g)

(d).1,1,1,1 (b). 2,3,2,3

6. Which of the following eqqgf’{év s is ba;ahéed?

B) 2C0O + OZ - ZCOZ

A} 2C+0; - CO &

C)Hy+Br, » HBFw = D) 2K+ H,0 = 2KOH + H

0543635821 6 0P Py P sSSP by




]: Video 143 dagw pind dbay A

sl s el Lo aaat 5 Jeldll e 3 pmall §5 ) sell dalaall S5 ]
A dlaall 3an oy X et g Aalaall B Balall Cond allan 5 by  Jaaall g 2
Dl ) by o gllaall 5 Aumall e Aslaall B e |3

A stlaall Bas ol Il (S8 o llaall alag¥l (il 43y jka arddis 4

=

what is the mass of CO, produced?:.

C;H,0¢ + 60, S 6%0, +%6H§D

CoHy0p +60, =mmmmp - BTO,+6H,0 |
856 gram - ' X gram

180 g:ran;}"‘}. X 264 gram

2. How méhﬁygfﬁg}es of 02 are required to react with 23.5 Moles of methanol CH,0OH ?

2CH,OH + 3 O, =mmmmp 2C0,+ 4H,0 ﬁ Video ( 23 ) QE

2CH,OH + 30, ==med 2C0,+4H,0
23.5 mol X mol

2 mol 3 mol

.

3x23.5
X= > =35.25 mol

0543635821 7 Py Lot St Py




CHEMISTRY CH (2} Mohamed khir all....

8. Nitrous oxide (N,0) is also called “laughing gas. | ﬁ Video ( 24 ) ?

” It can be prepared by the thermal decomposition of ammonium Nitrate (NH;NOs3). The
other product is H,0. The balanced equation for this reaction is:
NH;NO;=»>  N,O +2H,0
How many grams of N,O are formed if 0.46 mole of NH,NO; is used in the reaction?

a)2.0g b)3.7x10'g c)2.0x10'g . d)46x107g

NH;NO; === N,O vH‘@

0.46 mole X grar

3. How many gram of sif:"vierg:p‘it‘ravte{ Ag NO;) are necessary to react completely

lesiof.copper Cu?  Cu + 2Ag NO; mmmsb Cu( NO) ; + 2Ag

b-234¢g c-3240 d-9342g

L:a.:auﬁ Saadlt 5 S8 akl }

Cu + 2AgNO; Cu(NO3),+2Ag

7 mol Xg

1 mol 340 g

[ e e e

X= 2380 g

0543635821 15 0P Py L osd St By




CHEMISTRY CH (3) Mohamed khir all. ...

4. How many moles of SO; are produced by reaction Of 10 g Oxygen according to the reaction

250, +0, =) 250, [ (el sl 5 58 }

2-10625 b-0.875 c0.625 d-075

250,+0, w===p 2SO0,

X mol

S.How many grams of sulfur (S) are needed tlé*ﬁ'zé?aa;iv;;isi‘\p!ete!y with 246 g

of mercury

(Hg)to formHg$S? §S+%@Hg W Hg S

S + Hg

X g 246¢g

32g 201g

0543635821 5 o oy L psS Byt oy




CHEMISTRY

Mohamed khir all....

{ Video ( 25)

” Limiting reagent& Excess reagent

daall WEll &  haddl cadl)

) Balad) A
Yl e
AsaS aaTy

sl

TIs the reactant used-up first.in areaction -
Limi‘h’ng ’%Rqueﬂf - «and thus:determine the amount -of :product f

salall o
aaf o Ahdiall
b ColeLitall
Jela dilgs

\ Is the reactant. present -in .quantities: gren‘!’er‘

| than:necessary to-react- with ‘the-quantity. of
EXCBSS RE‘QZYI"’ 1~r e_hmlfmg reagent (the -one: that is left at the e

end: of ?he reaction). T

INH; +H;80, mmmmmp  (NH,), SO, . 238 Ao SIS cOSULL) e pa 338 waal Alaall 01 g »

(Addadl Y e 230 [ BUarall S gall d3o ) ded 7 A COe A G JS ol e
C o &

29 =—: (NH;) Jolill 2 Js¥) Joliiadl < ga 22

32 = % : (H,S0,) Jelill u.e Al Jeliiadl o g sae

NHj 2 sdaall RIS v/ daaadl CREKH & o680 JBY) ol <l Baladl —»

0543635821
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CHEMISTRY CH (3) Mohamed khir all....

2. When 22.0 g Na Cl and 21.0 g H,SO, are mixed and react according to the E Video ( 27 ) E

equation below, which is the limiting reagent ? 2NaCl + H,50, — Na,S0, + 2HCI

(a) NaCl (b) H,SO, (c) Na,SO,  (d) HCI (e) No reagentis limiting

b (ol lal_padl e / 3l il sl sc )
0.18 _-:% L (NaCl) Jeladl b Jp¥1 Ot il e f

oy

021 =Z2: (H;50,) delill b Jdlidelital =l s 20 2

b

Na Cl 36 saadl elSl v saadll CodINen FaSie Y z3 i3 salall »

3. If 400 g Fe were mixed wit%:ag?@p‘ g 0, to react as : [ el gl o 58 »*““}

4 Fe (s) + 302(g)——> 2&;%4203 (s). determine the limiting reagent

T e e e M e~

o178 =20 (Fe) Jelil b Y1 Jelitd) el e 1}

312 = %; (0;) delal b Al Jelitdl el 220 2]

el CREISH o oSS JEYI Ul Dl oLl -

Fe s caaall (ol v/

0543635821 n W E e Fo sy




CHEMISTRY CH (3)

4. Calculate the mass of Fe S formed when 9.42 g of Fe with Fe react with 8.50 S:

Mohamed khir all....

Fe(s) +S(s) mmmmmmp FeS(s) E Vi

b-87.9 g c-26.0g

a-17.9¢

)

i ol o [ i o

0.168 =222
56

Fe s daaall il v

Fe (s)_+54s) mmmmb FeS(s)

e e e

28y oS o sd

0543635821 22

(Fe) Jelidl b J¥f Belidl i s e 1 §




Mohamed khir all....

CHEMISTRY CH (3)

5. Nitric oxide (NO) reacts with oxygen gas to form nitrogen dioxide (NO,), ﬁ Video ( 29) E
a dark-brown gas :2NO(g) + O,(g) = 2NO,(g) In one experiment 0.886 mole
of NO is mixed with 0.503 mole of O,.

Calculate the number of moles of NO, produced

d) 1.77 mol

a) 0.886 mol b) 0.503 mol ¢) 1.01 mol

0.886

0.443 =
2

_ 0503

0.503 = ——
il

NO s daa.ll ol v

s %0.886 mole  Jalas X mole

- 2 mole 2 mole

X =0.886 mole

05436385821 5 0Py P osS s




CHEMISTRY CH (3) Mohamed khir all....

Chemlcal reactlon yleld u-*“-“ﬁ‘ d‘vw C-’"U ‘

Theoretical Yield is the amount of product that would result if all the limiting reagent reacted.

Actual Yieid is the amount of product actually obtained from a reaction.

. MA‘ = C_,u; — :

LTY  Aslast ddalaadl Cra gl b4

Actual Yield

% Yield =

Theoretical Yield:

%100 ALUS Jolis aa gy ¥ A (BT ) buatiil e, B Lails laall gall)

1. If the percent yvield of a reaction is 100%“"“‘%#;'

a- Theoretical vield = practical y;eid“‘« b-There will be no reactions

c- There is no limiting reactahtv_v | d Always one mole is produced.

2. Inan expermint’

e éf«c;ya’l%y‘i_yelé was 6.85 g and the theoretical was 8.55 g, g Slehee | B2 z
v:lhat ﬁag,percentage yield of the producer?

a-84.88mp - . g b-82.46% -80.12 % d-77.78 5%

S

%Y—— ><1OC)_"’—BE X 100 = 80.12 %

0543635821 e 98 Ly P s Bt By




CHEMISTRY CH (3) Mohamed khir all....

3. What's the percent yield of CO, if the reaction of 10.0 g of CO with excess Video [ 31) E
3 iagec 3

0, produced 12.8 g of CO, ? 2CO (g) + O,(g) === 2CO,(g)

a-76.4 % b-78.1 % c-81.5 % d- 84.4%

2C0 (g)+0,(g) =—=p 2CO,(g) @ AY=1280Fco, [

AY
%Y =
°'Try

4.In a process 500 g of Na Cl are treated with an exc sffq;ﬁ..,ld;SO;; And vyield 500 g of Na 250,

Video ( 32 1
p Na,50, +2HCl ﬁ ideo{ 32)

2-77.51 % b0 7% e c-82.39 % 4-85.79 %

calculate the percent yield of Nazéogl. 'Zébﬁ.ia Cl+ HZSO4

< 2NaCl+H;SO, b Na;SO; + ZHCI

500 g

117 g

X=606.84 (Bl

Y% = 5‘;‘(’):81400 = 82.39%

0543635821 5 0Py P oS Sy st ey




CHEMISTRY CH (4) Mohamed khir all....

& The concentration of solution : is the amount of solute (solid or liquid)
present in a given amount of solvent (liquid).
L cmdall B AN Gldall dpaS b 1 Jslaadl a8 Some
& Nolarity (M): is the number of moles of solute per liter of solution.

Cdslaall e daly A A AIA Balall oY gaae 2 1 g,V gall e

|
Molarity = @oles of sohﬁﬁe I
I litersof solution
I n I
gl Jslaall aaas Vo Cgadlase i n ) (SSA) LN M

> The unit of molarity is mol/L = Molar =M.

1. The volume of 3.0 M HCI solution containing 0.800 moles HCl is :

a-385L b-417 ml c-2.40L d-267ml

=»L=??mL I

0543635821 1 w3 P s o g ot 8 el




CHEMISTRY CH {4} Viohamed khir all....

2. How many moles of Ag NO; are there in 25.0 ml solution Of 0.60 M of AgNO; ?

a-0.015 mole b-0.015 gm c-2.5mole d-1.5 molar

M= 06M , V=25mi/1000 = 0.025litter , n=?? §

n=M=xXv

3.How many moles of K" are present in 34.3 mL of a1.27 M solution of K;P0O,? -

a) 0.436 b) 0.131 €)1.27 d) 0.034310 M

V=343 /1000 ml=00343 L , n=??, M= 127 M

n=M=xv
N compound = 1.27 X 0.0343 =0.044 mole

moles for K" = 0.044 X 3=0.1306 K" moles

; o s .y s oo, £
0543635821 e w5 B aes o g ot ad juf




ichamed khir all....

Vi gllb Jolaadl aan pra¥igadl ass My, @ sl Q08 Mass : alall cildall AliS

1. In a biochemical assay, a chemist needs to add 3.81 g of glucose C¢H 1,06 to a reaction mixture.

Calculate the volume in ml of a 2.53 M glucose solution she should use for the addition.
V= L=

( CeH1206)

mass=3.81g , M=2.53M 22mL, My

mass =M. V. My,

mass

M X My

3.81

V= ——— =836 X10°L X 1000 = 8.36 mL
2.53 x180

2. The molarity M of a solution that contain 3.65 g of HCl in 2.00 Liters of solution is :

a-5.0 M b-0.50 M c-0.05 M d-0.005 M

0543635821

o0
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CHEMISTRY CH (4) Mohamed khir all....

3. What is the concentration (M) of CH;OH in a solution prepared by dissolving 11.7 g of CH3OH

in sufficient water to give exactly 230 mL of solution?

a)11.7 b) 2.30x 10™ c) 0.0841 d) 1.59

mass=117g , M= ?; V=230mL/1000=023L, Mw:= 32 |

17

= =1.59 M
.28 %32

4, What is the concentration (M) of a Na,SO, solution_ prepared by dissolving 5.35 g of Na,S0,
in sufficient water to give 330 mL of solution?

a) 1.14 x 107 b) 0.016 c) 61.7 d) 0.114
V=330mL/1000=0.33L, My = 142 |

Mass =M. V. My

_ MASS _ 535
T VM, 033 x142

=0.114 M

% o, o i " yo .E
Wzéw&sﬁwﬁ;wggwa\}éw

0543635521
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5. How many grams of potassium dichromate (K,Cr,0,) are required to prepare

250 ml whose concentrationis 2.16 M.

Mass =M .V. M, =0.0351 X 2.75 X 98 = 9459 g

7. How many grams of Li:OH are there in 750.0 mL of a 0.0158 M Li OH solution?

a)2.11x10° b) 11.3 c) 0.284 d) 3.50

mass =M .V. M,

mass =0.0158 X 0.75 X 24=0.284 ¢

= 3 . tzr i & e & } 1 - 5 1) ® ”
0548685821 5 W P @ Ot ‘é‘w‘f
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CHEMISTRY CH (4) Mohamed khir all....

8. What volume, in mL, of a 3.89 x 10 M solution is required to provide 2.12 g of KBr ?
(Atomic weights: K =39.10, Br = 79.90).

A. 528 mL
B. 458 mL
C. 389 mL
D. 420 mL

f mass=212g , M=389x10° M =2?L = ml , My =119 K

Mass =M.V . My,

MA4Ss
MXMop,

=—222 - 0458 L X 1000 =458 m|
119 x3.89 x10

0543635821 6 whgrgad el gortadivd




CHEMISTRY CH {4} Mohamed khir all....

Dilution 2,84%
€ Dilution : is the procedure for preparing a less concentrated solution from a more
concentrated one.

The process in which the concentration of solutions is changed by adding more solvent.

el (a pa Ailaly JB1 385 ) (Al 385 0on staal Jagad Ales (b

Dilution law: «i:asll & gilé |

: : ok o , : 5 . 2
| 0543635821 7 WAl gavs et sotad e




CHEMISTRY CH (4} Vichamed khir all....

1. How many milliliters would you need to prepare 60.0 mL of 0.200 M HNO; from
a stock solution of 4.00 M HNO;?
a)3mL b) 240 mL ¢) 24 mL d) 1000 mL

V= 2P ml My=02M ,  V,=60mL u

M; V=M, V,

4 %V, =0.2 X60

V1: 3_@..

2.The volume of 2.00M HClI required to prepare 1 L of 0.2M HCl is :

a-10 L ' b-50mL - c- 100 mL d-1mL

3. What volume of 2.0 M KOH should beused to prepare 4.0 L of 1.5 KOH ? and

what the volume of water needed ( added ) ?

Ml V1= Mz VZ
2.0 xV,=4.0X15

Vi= 3.0 L

Vadded=V2'V1=4-3 =1L

0543635821 8 oAl ga el sctad et




CHEMISTRY CH (4} WViohamed khir all....

4. The concentration of a solution prepared from 15 mL of 2.0 M KOH in a 2 L volumetric flask is

a-0.015M b- 15M c- 0.067M d-30 M

(sl U Gy Jie 155580 o o8 Ban s ol Ban gl (5 Le ) ilas gl Ll aasll 35S0 2 3

Ml Vlz Mz Vz

=2 x15

M; x 2000

M, = 0.015 M

5. Water is added to 25.0 mL of a 0.866 M KNO; Solution until the volume of the solution
is exactly 500 ml . the concentration of thefinal solution is :

a-0.015 M b-15M c-0.043 M d-30 M

Ml V1= Mz Vz
0.866 x 25 = M, X500

M,=0.043 M

; Y] . . oo, § <
0543635821 g W 57 b e 3 b Ot 8 cf?‘"f




CHEMISTRY CH (4} Mohamed khir all....

6. How would you prepare 60.0 mL of 0.200 M HNO; from a stock

solution of 4.00 M HNO;

© M=02 M, V, =60ml

0.2% 60=4x V,

Vo= 3 ML

7. How would you prepare 200 mL of 0.866 M NaOH from a
stock solution of 5.07 M 'NaOH ?

200ml , M;=5.07 ,V,=22m @

levVl: Mz Vz
0.866 x 200=5.07 x V,

V,= 34.2 ML

.

0548635821 10 A gavd e sl i
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CHEMISTRY CH (4} Mohamed khir all....

M X F

M* = dslaall 385 M X oS pall il sl LSS F

1. A4.691g sample of MgCl, is dissolved in enough waterto :give 750 mL of solution .

What is the chloride ion concentration in‘this solution °?

a- 13.00 X 107 b-4.41 X 10 c-0.118 d-8.01 X 107

© V=750/1000 =0.75 L, My= 95 g/mol , mass=4.691 g |

4.691

= =0.067
V.Mpy  0.75 x 95

SalSlly (S pall) stanall 38 5

GV BSE MY = dslaall S5 M X oS sl Jals ) LSS

Lo

M' ;= 0.067 X2 =013 =13.00X10"M




CHEMISTRY CH (4} Mohamed khir all....

2. What mass of K,CO; is needed to prepare 200 mL of a solution having a potassium

ion concentration of 0.150 M ?

a-4.15¢g b-104 g c-13.8¢g d-2.07 g

 RBE ) S 5 3 ga ge Jiall By JalSily Jplaall 38 5 Udie (198 p Y pAdisl] A

Gl o8 MY o= Jslaadl S0 M OX Sl JAla e I SS
0.150 Jslaall 35 M X 2

Mdstaadl € 5 = 0—125—0 = 0.075'M

\

Mass = M.V.M, =0.075x 0.2x138 =2.07 g

©

i " ¢ e . o @ s.. g‘-ﬁ o
2 PR 3 Pt B &V

%
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CHEMISTRY CH (4} ‘ Mohamed khir all....

3. A 50.0 mL sample of 0.436 M NH;NO; is diluted with water to a total volume of 250.0 mL.
What is the ammonium nitrate concentration in the resulting solution?

a)21.8 M b) 0.459 M c)2.18 x10° M d) 8.72 x 10> M

, M;=0.436 M , V; =50 m|

. M, V=M, V,
0.436 x 50 = M, x250

(wall 5€$50)  M,;=0.087M

dotaadl 388 M X Sl JAlS ¥l IS F

l

M \be = 0.087 X1 =0.087 =8.72 % 10'? M

4. A3.682 g.sample of KCIO; is dissolvedin enough water to give 375 mL of solution .
What is the chlorate ion { CIO; ) concentration in this solution ?

a-3.00 X 1072 H-4:41 X 107 c-0.118 d- 8.0 X 1072

V=375/1000 =0.375 L, M, = 1225 g/mol , m=3.682 g 1

3.682

= - =0.080
0375 x 122.5

OV BSE MY = Jeladl S5 M X ol Al ga¥) IS E

el

M* ClO; = 0.080 X 1 =0.080=8.0X10"M




