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,17 ? )? e A sohd has a rigid shape and ailxed vglume.
. ; HELC Shap
. / Flo A liquid has a fixed volume but | 1s'enot r1g1d in shape.
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Chapter1

Atoms , Molecules , lons & Formulas
‘\*Jg\ ﬂ.—-‘ 3 >uLd
Chemistry: study the composition, behuvior, structure, and properties of matter.

o> U\ NI é',,'
Matter: it is anything that has mass and vccupies space.

Matter: two types 1- Mixture 2- Pure substance
- t,L —— s—-‘_a
Substance : Matter of constant composition (distilled H,O and NH3;) can’t be separated

linto simpler ones by physical means.
}Qen J,.\f.," au;») o
Mixture : combination two or more substances.

Egi: air(Oz sy N2 , CO; ,...... ) ega: sea water (H,0, NaCl ,......) eg3:Milk
alvwos LG

:Can be separated into simpler ones by physical means.
; 5 Y PV IZIN s e b g5
Substance @Element titis composed of unique kmd(type)of atoms.
el Ly
‘eg (Fe, Na y Hy , O , Cl,) can’t be separated into simpler ones by chemical means.

™
pCompound it is composed of different types of atoms, Xweo arjﬁ%g}l‘;’__’
'ql-p..’ml.s

|Eg: :( H,O .NH;3.CO, CO. CH30H) can be separated into simpler ones by chemical ‘means.

AD> g

@ two types@ Homogeneus(solutmn) it is uniform throughout eg :drinking water
)),ox-‘ i

2- Heterogeneus it is not uniform throughout egi (Oil +water) egz ( CaCO;+ H,0) ;

221 (Measurements) _

The International system of Units ( S1) : there are seven SI base units == 1<'7> V
Table 1.1 International Standards ( Sl ) Units
- Property Unit Symbol

Length Meter

Mass D Kilogram

Time A Second

Amount of substance | H Mole

Temperature 5 /4‘ Kelvin

Electrical Current Jw' Ampere

Luminosity 2 A54 0 Candela
ngl |

Drivedun, eQeneveg Hus QpPressur iz (3 volum
joup Jse PUSM)JUJP (L)
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chapter 1
ss LWla s
®| !.study of matter and the changes it under gocs.............. ?
| a)physical ~ b)biology c)chemistry d)mathematic
! ? . egl "
®f 2.itis anything that has mass and occupies s_;ﬁ:"é ........... ? |
a)mixture __b)gas ~ ¢)water d)matter
. BN e i
{)JI 3.matter that has adefinite coposition......... R ?
T a)solid b)gas c)pure'substance d)liquid
D 4.a substance that can not be tseparz'i'{ed into simpler................. ?
a)element b)mixture c)compound d)matter
Do . )
5.number of €lement have been identified............ ? —
)83 "~ b)35 c)118 d)92
, ol e BT ai
] 6.the matter that has fixed vblume and rigid shape........ 2
a)gas b)solid oliquid d)solution
nef opno s
ﬁ 7.the matter that has fixed volume and rlgldpshape..f{%..?
a)gas b)solid ~ o)liquid d)sands
= By . o
M 8.the matter that has nither a fixed volume _r_1>_‘c_)_r_ rigid shape........... ? / '
a)gas  byolid  _ oliquid d)solution ' i
P2 AV : \
)| 9.the elements have been ceated by scientists equal............7
2)35 b)83 ¢)118 92
o Jm ASRY] - BN I
10. the matter that can be separated into simpler ones by physical means.......?
a)elements b)mixture  ¢)compound d)pure substance
' s
11.it is composed of diffrent types of atoms,and can be separated into simpler ones
by chemical means.............. /
ﬁ@\gﬁ‘;ﬂi\{_ a)mixture b)element ¢)compound
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s Sa9 o
s 1. The correct symbol for silver element is: g
] ~ g
g a)S b) Si c)Ag d) Au g
\ .
- o
35 2. Which one of the following is an example of mixture? g
g : -4
5 a)air b) 0, ¢) Na d) Ai g
At 5
< 2N ol -}
35 K 1 WO is substance composed of two or more elements chemically united in g
g fixed probortions
g
g a) Compound b) element. c) atom d) none
g oL _
VB 4.Gaseous state of matter has a ............
o KXY - Ry
a) Different shape and volume b) fixed shape

d) fixed shape and different volume
CO.

g

<4

4

5 c) fixed shape and volume
g

g 5.The......... carbon. Combine with ......... oxygen to form ........ carbon dioxide

B e

a) element ,element ,compound b) element ,compound ,mixture

¢) compound ,compound ,element d) compound, element , mixture

AL
6. The chemical symbols C, Aland N stand respectively for

a) Copper, Silver and Gold b) Carbon , Aluminum and Nitrogen

c) Copper, Sliver and Zinc d) Copper , Mercury and Gold

[
g

(<]

g

o

[
)g

<4

g

g

g

g

'

g <D
)g 7. Which of the following is the correct symbol of gold?
']

g

E

g

g

E

g

<4

]

<4

-]

a) F. b)Au ) Ai d) Hg
VIS ) - o

8. An element can broken into simplér substance

a) true _ - b) false
byl v
9. Which of the following is not mixture ?

a)milk | - b) water c) fruit salad

USO000P00SESC0000BIN000000000000000880NsnNy
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Table 1.2@ and thelr numerical values
—_— —
@flx) PN W . \| Numerlcal Equivalent
exa- E 10"
peta- P 107
tera- T 10"
Giga G 10°
Mega M 10° i
| Kilo k 10°
; hecto- h 10° i
! deca- da 10’
’ deci- d 10 i
; Centi ¢ 10 .)
milli- m 10° !
E micro- B 10° '
; nano- n 10°
pico- p 10"
femto- 10 !
atto- a 1078 ;

Askll Aad (B a8 ) u juad Baa (AL m)a;_&x sie(Y)

S ;
Examples:(1) Convert 35.4 kJ to J? = 35.4x10°J

(2) Convert 18.2 pm tom? = 18.2x10"m
FH FOR TP ETRp PV P P gt l-.a’,u.d-.i-\a_,-“ e Jagaill aie (V)
(3) Convert 0.56 ¢ to lag? = 0.56 x10°mg

ey

(4) Convert 7.5x10” s to nano? =7.5x107"x10" = 7.5%10* nano s
5 udly L0080 Lall) A8 B o5 3 LEY) Gkl 01 Lok} LB 3 a8 ))) o jpulad gﬁ@w-,dﬂm L (1)

Uzr U ) ) o dilie
| m =
|(5) Convert 8.4 f to G? = 8.4x107° x10” = 8.4x10™'G
| 12 -9
© 2-3 Tm =G m = 23X 1o xlo =23 Xlo @

@ 8213 =/%3 =82x167x 16" % =82 x1a7M3

Scanned with CamScanner



*
%
*
*
%
*
‘.
*
*
*
*
*
%
b o
%
»
%*
i
L)
S
»
*
*»
*
%
%
%
%
%
e
e
%
%
%
*
%
%
%
%
*
»*
%

welght and Mass

Force of v exerts on an bjcct
\ o3la (3 asuall 43 ging Le 4paS a3 348
d+Mass is constantAili 4ksl *Weightisnot <l e )3l
¥and do not depend on location Constant and depend on locatien
Ol e adiad Y OlSall e adiag
anitivsy Kg ps Yyl untr T 3y, Newton(yi s

X 3 3 X X 3 36 X o 3 54 3 36 36 36 5 3 04 3 2 o 34 56 0 5 36 3% 00 5 0k b o

) 4 A
: C x - 0
*  oefyige 3 "

¥  OnearthC=1 On 'f‘ﬁ:)on C =

* 4.3|.bnearth 60 On mooiEaL/6 x 68 1

* ' .."Il“.l..'l“.“z *% ‘.‘".3"t!*‘!.t.“t“"".t'.i‘#.‘i .“. ¥3 ; i \3!5;{‘?‘1:“!'%0‘.‘5‘:‘;"%"."‘

* = - "\';'Z.i‘_

: “'b‘d ”P:?’,.‘ “n?:: . ——— adV ———‘—-——L _,J
:@derived unit for volume ¢ Volume [L] 3
* 1 cm?=(1x102 m -2 )3 i ow Mdﬂ) j"f{’f{l n __é.i'.”
: )\ 1L idm® 3

% 1dm? = 1x10'l m)> =1 X =S 5J

* — 3 ; 3 Amg : 5 :" 25

# 1 L=1000mL =10Q0 cm’ = | S "' &

] Nl YT T
* |1l mL =1cm —

* (1] S8 RREERERAERERTRNN “‘#!‘l.‘...:"élz"l'l‘!.t"t‘."

: X B2 ot lyp

* Macroscopic properties:

* Measurements which can be Ygtermined diftCily.... Bl 20a5 il d

* q’/t)" wz5 op e

: Microscopic properties:

e determined indirectly.... 3ol s Ciluld

L £ 21 1] l“ll‘l.t‘il’llltllIl.litiiit.'."l.'

% Measurements which ¢

* 4444850000 00000 PO T YTt LI LI AL A A R A A4 R AR A AARAAAALLL LS

3

-

x2 DA aiz 25 | ———— |
¥ @denved unit for density is kg/m® (bl 3ay) /\
m

*
(1 glom® = 1 g/ml = g/t ]Cam""’"“”"‘" S TN

w3 5 X 2 2 3 2 2 3 5 2 2 3 3 2 2 5 2 3 3 5 5 o 6 3 2 2 2 2

: N
* *yA : -

* q..\,..( mass m

* | Density = Volume = v

*

W g‘f et
****************ﬁ***************ﬁ'***********
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. . chapter (1)

Choose the correct answer
ol v unit of time is the

a) hour
_b) second

¢) minute

d) ampere .

) ampe Jhe SU

() A The diameter of an atom is approximately 1 X 107 mm. What is this diameter when expressed in nanometers?
———

a) 1x10" nm
b) 1x10" nm
¢) 1x10°nm
~ d) 1x10" om

~
= Y
@ . .} 6.0 km is how many micrometers?

—
a) 6.0x10%pum
b) 1.7x107 um
¢) 6.0x10° um
d) 1.7x10% pm

@ Vﬁl The SI prefixes giga and micro represent, respectively:

a) 107 and 10°.
b) 10°and 10°.
¢) 10°and 10°.
d) 10°and 10°.

5. Which of these quantities represents the largest mass?

a) 2.0x10*mg
b) 0.0010kg -
¢) 1.0x10°pug
d) 2.0x10%cg

v 6. Liow many cubic centimeters are there in cxactly one cubic meter?

a) 1x10%cm’®
b) 1x10°em?
¢) 1x10%cm’
d) 1x10¢cm?

CHEM 110 : . Tty
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7. Ammonia boils at -33.4°C. What temperature is this in °F?

a) -60.1°F
b) -92.1°F
¢) -28.I°F
d) +13.5°F

v 8. Which of the following is not an SI base unit?

a) Kilometer
b) Kilogram
¢) Second
d) Kelvin

9. Which of the following SI base units is(not fommonly used in chemistry?

a) kilogram
b) kelvin
c) candela
d) mole

10. Which of the following prefixes means 1/1000?
a) kilo
b) deci
c) centi
d) milli

11. Which of the following prefixes means 1000?
a) kilo
b) deci
¢) centi
d) milli

v’ 12. " Convert -77°F to kalvin ?
—— G —
a) 212.6K
b) -2126K

¢) 281K
d) +135K

CHEM 110 - -
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ﬂf)(Th{mnSI‘j’ ) ma#éV:SZS?g dnJ

\

Volume 13.3cm® calculatelhcdcrfmy ?
D=m/V d=2515133 glom3 = ZD
Ex=apiece of latinudh mdal adensity of 21.5 g/cm’ and volune 4.449 Cm
<. what the masg? ]

@ “-—_ —»m—dxv M—zl 5x4.49

wyf;:,fﬁ”}w

= F - 'C
e JRTEY POTRNTE 5
Fﬁf_f I-F—-C .C (f32)?&5 $>C" (‘zo 5’2))(’9“—
| ¢<3° 2 CoF —(L,x 9)&32 = F=(3X —-—) +32 =

czlee 3 ¢nk K _C-nqg = k=12 73 37k ]
K= 200 4ks€ C = K_273 = C = 2°0 -273=-73€ |

Teo . zq 3 \}
J s~ Convert g !
_—
C
| @37 celizs to kelven C— K( k=C "‘_2-73
' K='C+273 ' : . S

| = 37+273=310K

@ggrto—-lzlven' C‘___%K k= C +273
K=C"+273 |
, —0+273 273 K
@ 0kt0C° [{'______}C C= K-7¢ 73 B
| ‘c° K- 273 |
i =0-273=-273 C° _ i

” jﬁb wode ¢ —F F (ngcfng)):j: B

F: {Cx _)+ 32
I =(512x 2 H32="

i 3o _ 5 /. _:
| é):tgof,l‘oc F—C C= 5 (F 32) i

'C"%ﬁ'(zso -32) = 75 (250 -32)
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F32L 0 2L = 2xl5?m3 =2 X loml é_[\/\\
fl 23.2L=...ccccceneeee. !

a)10" cm”3 b)2x10"3 cm"3 ¢)2x10”3 ml d)b+c

24.a piece of platinum metal with adensity of 21.5 g/cm”3 has volume pf 10
cm”3,what is tha mass..? m=d xv

a)2lsg b)2.15g  ¢)215x10"-3 kg d)atc

25.a piece of metal with mass 2793_and has a volume of 10 cm"3,what is
density......? ] = m, |

H a)2.7 g/cm”3  b)2.7x10"3 kg/m"3 ¢)270 g/cm"3 d)at+b
26.amount of liquid has a density of 0.8 g/ml and the mass is 40 g,what is the
volume...... 2 \, m

-
p—

a)50 cm”3 b)5ml ¢)50 ml d)a+d
:\.‘l)-' ld_}-"
27.boiling point of water is............. ?
A)373 k,[g(_)_c,212 f b)273 k,100 ¢,212 f c)212 f
o L vy - d)273 k e)0c fa,c,d
28.body or human temprature=.............. ?
a)37k b)37 f c)3lc d)37&310k,98.6 £

29.cnve 0 degreé ST ?
(180 £fo degreécelsiu3 C=(Fsu)xs

solution: T c=(T f - 32)5/9=(180-32)5/9=82.22 c

30.conve ..... ?

solution: T ¢c=T k - 273=298-273=25c¢

3 1.if the weight on the earth=120,then the weight on the moon........... ?
a) 20 b)720 c)120 d)12
i L= f2ex L
W =W  X==
moon €oY f"l € &
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13. The number 0.0005678 expressed in scientjfic notation is:

a) 5.678x10*
b) 5.67x 107
c) 5.678x 10
d) 5.67810°

Explanation: Since this
non-zero number to theAeft of the decimal point. Wpife the rest of the number as is. Write the e

Explanation: Even

smallest units here¢'making it the smallest distance.

Vl{ What temperature is 95 °F when converted to degrees Celsius?
a) 63°C e
b) 35°C
c) 127°C
d) 15°C

g/l‘f. What temperature is 37 °C when converted to kelvin?
a) 310.15
b) 99k
c) 236k
d) 67.15

Vﬁ What temperature is 77 K when converted to degrees Celsius?
a) 296 °C —
b) 105°C
c) -196°C
d) 25°C

v18. Express 75 Tg as pg
a) 0.75pg -
b) 75X10* pg
c) 0.75pg
d) 75X10* pg

CHEM 110 : v B ey
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r 12.0ne of the following is classified as hetrﬂgeneus mixture........... i
a)sea water b)drinking water  c)oil+water d)milk

13.0ne of the following is classified as..\Lam.Bge fou S — L&

a)01l+water b)sand+water c)element d)solution

_ﬂ‘-‘ t.f’ fJJ' AR
14.the matter that has unique kind Of ALOMS...vvor.. ?
a)compound b)mixture c)element  d)solution
15.sugar+water classified as............ ?

-—#
a)solution b)home geneuis mmixture  c)compound d)atb

2 3 -
16.(0.43x10 )mg—..ﬁ.....-m.q;xloxl" (m=1o) @\ TExcimh ¥

3 a)0.43x10 g b)4.3x10"-3 g c)4.3x10"-2g  d)atc
A >3

17.melting pointiS........cccceveueee 2

G J= 5 25 50150
a)chemlcal property b)extensive property ~c)intensive property d)c+d
R A A

l’?
18.extensive property " T; IR ? a.;u oge 53
. a)densi b)freezing point c)mass d)burnin
ot )density ) gp ) ) g
. 19.intensive property as........ ?
a)volume b)mass c)area d)distance e)none
20.SI unite pf speed is.............. 2
i st
a)km/hour b)m/s"3 c)m/s d)m.s
" )
21.1dm’ - equal.......7
3 3 3 3
a)l0 ml b)10 . cn'13 . c)l0 m d)._all
3
22.lcm .=......... ?
a)lx10 m = b)ixl10 . dm c)Ixl0 m d)b+c
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CH2
The Modern Atomic Theory ~O L’
(.).;*“) % -.ﬁu’
Daiton s Atomlc theory
S = SN S G
Ef: ents are composed of extremely small particles called Atoms »
o LA\ d-"’ &’ o~ ‘.'-\7 » D

2- All atoms of element are identical (having the same size, mass and chemical

i iz it .
AP LY

properties). - . 4
4 el #V)ct) ST VSN
3- The atoms of one element are different from atoms of another element.

I T 2SI\

4- COmpound are composed of two or more atoms
\-uﬁld-‘\-la-“ d.si_.‘ Cans 33 apL&,‘ c Ll
5- Chemlcal reaction involves separation or combination or rearrangement of atoms

o .J..J \ ‘-.:‘Q:r'
Structure of the Atoms . -

e 22 Colz ,C\j U2
rotons(p 20 electrons (e 1,5 gL neutrons(n’)

Located in the nucleus out side the nucleus ¢ In the nucleus 0 \-’J la
charge=+1 (14 xw J f')J)( charge=-1 (-1t dxlo )(,J,.f charge = Zero
mass = 1.00727 amu ‘ mass = 0.000548 amu mass = 1.00866 amu

- ({/.U!JAGH o (5-98¢ x1aY)
omic number
o (Z=P =¢)

SUpap ol | Vol
Is the number of protons Or the number of electrons In theam#iﬂ:’}fhm- ‘
proions T sl

aJo\ia
Note: in the neutral : no of(p") = no of(e) V\'*’-#Uw’-‘-‘ O LS lous

o |

Mass number (A)
N e — - 4 L LI
CVosp + “loiw el ‘
Is the sum of the number of protons and neutrons in the nucleus of ow akd

! -_

L{A=p+n /‘A=z+n Cf‘);-&i“:al’é}é‘”)ﬁ;
v T

Note: Number of neutrons =A-p or=A-z

195 18 12
0 AU o F 6C

35

x: give the number of protons and neutrons and electrons

s | x| o 17
p=79  |P=9 A 7
e=79 €=9 e=é e=ll e=

L=

=195-79 |n=15-3 - n= 2~ n=2z2-~11 N=35-14
-1 £ =9 =L =12 —10
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ewits ' m . =
P

S VR ¥ < [ 2 ‘b_,b PrIsY el
(Q.1) According to Dalton’s Atomic Theory elements are madc of

(a) molecules (b) compounds ( ) atoms (d) none -

oLl N e, Y2 N
\A (Q.2) Matter can neither be created nor desu'oyed but can be changcd form one- ‘\

form to another

étr)'faw of conservation of mass (b) Newton’s Law (c) Avogadro’s Law -
-_’-__—-—-_—__‘ . '.

(d) Boyle’s Law :
(Q.3) Thc subatomlc pamcle, which has no cha.rg e and.a mass of 1 amu is called

(a) proton (b, neutron (c) electron (d) positron

(Q.4) The subatomlc parhcle which has(:« 1) charge and neghglble mass is called

 (a) proton (b) neutron (¢) electron (d) posxtron i g . :
APl Crdlload | o , L : c'J-a-a dJJi
(Q.S) Atoms of an element having the same atomic number but different mass

_ numbers are:
—
(a) Isobars (b ) Isotopes (c) Isotones (d) All
M __--————- U\/_’J) *“ C-L"‘- .
\L(QG) Atoms of an element having the same number of protons but dxﬂ'crcnt
o Clsgd - K . e Tan _
numberofneutronsa.recalled o . i ; o

(b) Isobars (o) Isotopcs (c) Isotones (d) All
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Phim pudding model (Thomson
230 ~

The number of (+)charge(P)=(-)charge (e) @
Atomic number (z): s 3 3sa)
U\’J’)/J‘)*“ FY) = b.;,u):,
- Is the number protons or number of electrons In the neutral atom

Note: in the neutral :no of(P*) = (€ ) - Z=P=e
~ Mass unmber (A): ‘_,.Slsn m.n

Is the sum of the number ofJ rotons and neutnns in the nucleus

Uyl e -

Note: Number of neutrons .- . =A-z
Symbols: 79" Au x 98
X 2.
&1 p=e=79 — p=e=9 EXs

N=195-79 - n=18-9=9

Mass yjumbey |Atomic numbe,

\\ \\ = | 23-~ll=l2

-

=
‘g
=

s/7-& =29
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V (Q 7 ISOtOpcs have different number of .

(a) protons .('u! neutrons (c). elect:ons (d) posrtrons

(Q 8) The po tassium atom (K) has 19 protons and 20 neutrons. Wha,t is  jts.

5 o A S LSTRTITT ¢ & TR e RER R YRR S o g Taby
JAJ\J»'J massnumber'? . A= P + n S

35 (b) 19 (c) 20 (& 39
@35 1) 19©) 20 (2) sty

(Q 9) Sodium atom (Na) has 11 grotons and 12 neutrons What is its atomic
number? ' Z - P -

(&) 11 (b) 12 (c) 23(d) 17

(Q-10) Chlorine atom (Cl) has 17 protons and 18 neutrons What w111 beits
numh;r of clcctrons —!r“ y l Sak 2 =

€a)- 40 (b) 18 (¢).38 -mn?.

(Q.11) The mass number of gold (Au) is 197 and the atomic number is 79,

Calculate the number of neutrons = \"’ | -'-’- A "'"g,

(a) 79 (b) 197 (-j 118 (d) 108
730 ) :
(Q 12) The chemical symbols Cuy, Ag and Au stands rcspectrvely for

Cu A Aa r
(1) Copper, Silverjand Gold (b) Copper, Nlckel and Gold (c) Copper,

' ',T)N o S1lver and Zmo ()} Copper Mercury and Gold :
$)

: Ype) -
(Q.13) The chemical symbols Zn, Cd and Hg stands respectVer for

o _‘ _ (a) ch, Cadnuum and Srlver{'o'Ych, Cadmmm and Mébc%ry L g | E

(c) coppor srlver and Mercury (d) ch, Cadnuum and Mercmy oy Dy
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/ Isotopes: &l
Atoms with the same number of protons (atomic number) but different number

/ of neutrons then have different mass number.
SSI saall 5 g il b alias (g 5l .m,._\b;_,u_,s_,_)mw;sq_,\_);

/|l Ex1: 80 870 . 870 [iSebar
J"ﬁ’f"fi el A-:W , A—-:llg same(R)afortic batdiEhrd
Gl LT I3 o (2) a,;ua;.;.\..'v'.f,diﬁ\o—b
Same 7= 8 Z=4 Z:’g £x s 58 . 43 45
o L P8 e =8 [ Fes Ni][Ca on T
EX,: U'H LB L B am[F50ToneS
. A::bkgb Deutriv | Tri Ty __—_—SGME(“) Lu‘fda'ffrgﬂ"r(l\)
o2 s n=0 n=1 n=2 24K p LS 9 S Ve o—to
e~ psi . P=\ p=1 \.3“';:"3 34
EX JSAY i
" Molecules: <4l e L‘,_(n =2
: . . . ;r‘ﬂ - - -~ -
Are at least two atons together by chcmicical forces = L@ odf sk Fis)
721" 2 il o\ _rE
b3, >  mono Diatomic molecule Poly atomic molecule

(84) NC,H “do\ I\ |3 Hz—-Og - '”"L HNO3 - H2 O-NH3 - 03
Contain qne atoms | Contain fwo atoms Contain more than two atoms

[3) 9’,.;9\ . UFyn 5| O
__ An ion is an atom, or group of atoms, that has a net positive or negative
«s” charge 29 +3
Cation 2,50\ (+) EX | AL — AL .
~ jon with a positive charge, ;6y 1.5 P‘j 3 = gy
- if a neutral atom loses one or more electrons g -3 ezto Jis
ek - It becomes a cation{ +7] P> e (+o _,EJ\JJ\ 2
anion . (-] 35
~jon wi ive charge w~, zfjcnlf L
10n with a negative charge », zb)c 23 L — ¢ At
- if a neutral atom gains one or more electrons “ ;7_ 7 P17 >
X’ B 1i‘[ become.s a cation. - | e=17 e=t8 slop
polyatomic ion contains more than one atom (-JosmYia
OH', CN', NH',, NO’; eyP =
W72V el Cation[+] .
A monatomic ion contains only one atom m°“°<1,\1¢"' < AL¥S c My
Na', CI, Ca?*, 0%, Ap", N> | Ao -
= . +3 anion L ] 3
How many protons and electrons are in AL ; cle cs°2, N

3
& 13 protons,10(13-3)electrone '? e o | ax o [+
#How many protons and electrons are in 527’ : Fglj ( CaTion tﬂijf
’ 34 protons,36 (34+2) electrons © 34~ N anion-)
.- o H’ = Ca.?-. 2

3
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fh.e abdance o C-12 and €~132 @ve 98997, and l-lo7.
C,Maﬁ ayardje aéJaﬂC(’ddf@MaCMﬂj: g e

JkuJ.L,-«-o
i"—‘ -+ X )ytf_asbw\. R

_ \ oo Sy ) : YT
(Q.14) The Chemical symbols E_r_,‘ Mn, Fe, Co and _I:IiSt_ands respectively for

(a) Chromium, magnesium, Fluo'rine; Carbon and nitrogen

FNR R niversiyy,

S A 3 1an 19 wymmmmnggmMJMlcobaltandNlckel - Srgs g e WD)

(c) Chromium, Manganese, Fluorine, Carbon and mtrogclr
Cv mn ¢« C
&d¥ Chromium, magnesium, Iron, Carbon and nitrogen
o ans o\ 38
(Q 15) Wh1ch set is an cxample of polyatomie molecules.

(s) O, and Hy (b) NH; and H;0 (©) Ck and T, (d) He and Ne

(Q-16) : is an atom or group of atoms that has a net positive or
D W | o
negative charge.
(a) A molecule (b) A compound (cl ion (d) nore:
A _gJ-J' AR “ns
(Q.17) ______ is formed by the oss bf one or more electrons from a neutral

atom

{ﬁ) Cat:)n (b) Anion (c) Both (d) None
e . 98y

(Q 18) If a neutral atom acccpts (gains) one or more electrons from an atom it

becomes
£) Anion (b) Cation (<) Both (d) None - _ _
L. N, L s
' (Q19) Chlormc atom (Cl) has 17 protons and 17 elcctrons ¢! o 3
: cls R é= 94 €=/ 8
- Then chloride ion (CI') will have-- - N 1 =
€a) p= 17 e=18(b) P 18, c-‘l'l (c) p= 18 e= 18 (d) none g e '
M.P-b""’ - q N *2 - e i
(Q: 20) Niu'ogen (N) has 7. protons and 7 electrons. ThenN' wxll havc 'o: ; |

P=7 g=lo
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L 7aldad\ ChapterS.
| Penod:c table

Peﬁodic table: is the classification of the elements in groups and periods.
———-—-’-__-_-_— :

. | ST
By T | U A 520 \8_
(Forizontal raws (Periods). @8)Vertical columns(Groegs)’

oup{LA): called alkaline metals(;Li., B, K, 3Rb , xCs , g¥r)

called alkalmed'egrtl(l metals (Be , pMg , zoCa y 39T , Ba , gRa)
called hal::gpens( oF , QO 5Br" +- s3l) '

: called noble gases or inert gases(,& » .ol\llze s 18Ar , 3Kr , oXe, .-;Rn)

Ft tity, and begt
llote *group 1A, 2A, 3A called metals so conduct electrlmty, and heat

dr o

| *group 5A, 6A, 7A called non metals so don'tconduct electricity and heat o _}JJ":V l,hi osl {_
.@“% T | 'l'_«, mc
métalloi

\
lements (B , Si , Ge , As, Sb , Te , Po , Af P"’F

LD -
*Transition elem‘gr‘tts Form (3B to 3B to 12Bjin periodic table
*Lanthanides: elements beginning with 53Ce , 4fesbital begin to be filled and 'ﬁnsh'ed with Lu

*Actinides : elements beginning with oTh, 5f orbial begin to be filled and finshed with wlr

Metals - LU .~ Non metals VY
Group 14,24, 38 . meyd Jsm,.'f' Group 5A, 64,74 (47 elgment) -
Conauc} ;electrxclty, and % ) )[d.,o 5 {Dea't cor:ﬂuct électricity and heat Jrs J

I o5}

se electron — ion" (Cation) -, rave Accept(gain) electron — jon” (amon)

TG 3B 4B 5B 6B 7B 85 9B 1B LiB 128 GD @ GO @ A

ﬂsu"

@3

; ,}:.s\!l:.

(|
l/

voup(A) —svepresentative efement aHie

J:A fg auP[RJ > Traﬂ;:‘f:oﬂ f-/eme;ﬁ‘ ‘%{L ‘C “-,1.\1
i oo )'oL_‘ N G i wAr

oK | aC 2.sc.ln'n 3V Cr [Mn ste CefMi | ;Cu ,t_,_g,r_n- Ga | 36Kr
IRp |Sr{ |Y " | Zr | Nb | Mo|Tc |Ru Fd | Ag | Cd|In |Sn seXel
ssCh | B4 [La JHf [Ta [W Re Os i §@t | 9Au aoﬁ'g Ti |Pb s6R.
. Uuo

o uRﬂ\ Ac [IRf [ Db [sg.|Bn {Hs [Mefms [ Rg | Uub | Uut [Uuq

L?nthallide_ts & Actinides

.

Pt |Nd [Pm [Sm [Ex |6d | Tb | Dy [Ho |Er [Tm |7® |

fpa (U |Np Pu«iAu-Iu- Bk |Cf|Es |Fm
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294 %(Q29) The Correct name of HCl acid is
- (a) Hydrochlonc acid (b) Hydrogen chloride (c) both (d)'nonc

~— £/ )/.up y ; -
fi—- ‘—-5~P' st 2 (g.sﬁ}m con-ed cheniwhl’ﬁirnm}a of sodium: h)’dl'OdeO'ls S e rase A%

[ LR BT

() 15*.&(0111)2 (b))Naon ¢) NaOH (d) none | | S

. Z-Lp)\ :
(Q.31) The correct name of N,O4 is

(a) Nltrogcn oxide (b) nitrogen dioxide (c) mtrogen tetroxzdc
3.
td) d_l_mtro gen tetroxide (
) V)
(Q-32) Chemical name of PBrs is-

 (a) Phosphordus tribromide (b) Phosphorous bromide (¢) Phosphorous

5
p___tabromide (d) Phosphorous dibromide

r—-J sl
X (Q.33) Compounds mtE water molccules attachcd to them are called

(a) hydrous (b) auhydrous (c) hydrates (d) none
_ v
(Q:34) Group 1A clemcnts are called.

PPy Alka_ﬁ_ metals (b) Halogens (c) Alkaline carth metals (d) Noble gases
o . .
(Q 35) E 2A elements are called.

a1
(b) Alkali metals (b) Halogens (c) Alkaline earth mctals (d) Noble gases
(Q36) Group 7A elements are called. '
M

‘ (a) Alkali metals (b) Halogens (c) Alkahne carth metals, (d) Noble gases .

-,1-,( S

i “"“ﬁ' "“k"-‘-’EQ?"T)”Group 8A clcments are callcd. .
| @ Alka.h metals (b) Halogens © A,lkalme carth metals (d) Noble gases =
W ; (Q 38) Thc honzontal rows in the. pcnodlc table are callcd P :
- (a) columns (b) PmOdW}STOUPS (d) famlhes " o e ’9%

]
PRI LT
A
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Chemlcal Formula o
" The chemical formula: 4xibas!l &l &\‘.);u,‘; o J\ cad g de OGN
/| usually used to illustrates the composition of molecules and compounds.
/| Molecular Formula: 35 5> Lipall TINRIN ® o o |
/ shows how many or each type of atom are in molccule Lde Ol oas Urn
(exact number) <3 g 5 &S £x CaHe¢
Emplrical Formula: 443! 4pall S @il L0
(simplest formula) shows the & C H3 '
simplest whole number ratio of atoms.

Structure Formula: 45l dxuall o
(S.F)show how atoms are bonded to one in 2 molecule. =/ JU‘.‘.”‘:; 34

adedloe pptueile) WAV i )
Moloculor “ ——— empirical 0]
> 15 - 03 —>

Ex1- C;H6 —  CH;

2- NoHy = NH, _ .

3-C5H1205 5 CH;0 ﬂlﬂ‘ c,...i.'o'_j.'.l |)‘...:H.."—
Allotropes: is two or more distain at forms of on element two allo tropic form
of element .

Ex Carbon (diamond and graphite) 2., ¢ Lo
ors -t dol® Jonic Compounds

- Formed by n‘.fe‘:'fals and ihrimetals. . Aoy 4 S @
- between cation (+)and neon(-) 1A 3 AL")r-ZJ::-' 1o OB Vam @
Ex: Potassium Bromide {KBx} K _ Br
— “w3 | /-\? t 5 A

él_( Aluminum oxide {ALL,O3 KBv 2 47503 ALz 05

e \‘JJ/‘{ %~ Naming Compounds
EEIRIPAR T

. : o ,
. 1- Organic compound: compound contain carbon main element

- In organic compound :compound don’t contain carbon ¢ 505 At T
A-Ionic compound : A Pt . .,
2\ 1) Binary compound contain two ¢lement & LS e Q@ pes d‘( NSQ
EX sodium chloride Nacl) ~— g & .4
(Nacl) " L L' Vacl
Potasium bromide (KBr) ‘A Ban
| \k KBy
Aluminum oxide (AL;O3 A{A o‘“ AL, O3
. . :
Znic iodide (Zn L) 2A 7A
- In I n Iz
as,2l  [\A|2A |3A | sA|6A | 7A 1 32

a4t |42 +3 (-3 |=2 | -\ .
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Q- 21) Magnesium has 12 protons ‘and 12 neutrons. The M gl_msmm ion (Mg’“)

. _ Maqt?
willhave - S P/“l';’ P-—j ....u) ("'J
ezt eclo .
W%ﬁw{ﬁﬁéd&zcﬁwp 12, e=10 (c)p-— 10 c-— lZ(d)prkgM ev-rkz, s AN e ]
ki ! '_" "C\JJ W}O/J‘ o T *‘ ; H" ‘ U . , 5 SRt

(Q 22) A neutral-atom Hhas'the same number of
T ———

& ‘ .
t{fﬁrotons and electrons (b) protons and neutrons (c) neutrons-and electrons -

' (d) none

Px) \n (j-;-' loas
(Q 23) What will be the number of neutrons in isotopes of carbon C-12, C-13 and
12 18 " -

9:1_& 0'/;—-()")/0\;0-3\)»-“ ‘C ‘C

4
=7 =&

. A=

(2) 6,6 and 6 (b) 6,8 and 9 (€) 6,7 and 8 (d) none
IAVES LT : .

(Q 24) What will be the number of neutrons in isotopes of Oxygen 0-16 O- 17 / ;f;j-;ﬂ;.\'

7 |
3%3 80’ ‘803

and O 18 ‘
n=98 =9 s/o
) 8,9 and 10 (b) 7,8 and 9 (c) 8, 10 and 11 (d) none.
AV Akt ' '
1Q.25) The empirical formula of hydrazme whose molecular formula is
) E ‘WJ'.’J ' I
NaHl - oase fded ! s.dwl
_ (a) NH (b) N;H; () N-H (@) NHz
(Q 26). Non";'gtals tend to_. electrons.. '
G-.AJ .
(a) glvc (®) accepf (c) donate (d) none
As

(Q 29) Metals tend to - elcctrons

" (@) gain. (b)acaepufé)hoss (d) noné "

/J’ )((Q 28) The Correct name of BaCl; 2H20 is

(a) barium chloride (b)-barium chloride monohyd:ate s@e Ty . - : s )
' ANI\S _ . PAGEAL: )
\o) banum chloride dxhydrate (d) none e, o & @ .

f(
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,,'2) Ternary compound :consists of three element L
. y C
Ex: Fecl, -,  {feyrous iron} {iron(l1)chloride} ‘I-:i“ ( “g ¢ hﬂoy.‘J e

Fecl,_, {Ferrici iron(111)chlorid <eLy
ecl . {Ferriciron}  {iron(111)chloride} feets )Ckﬂo?ldt

&) iven (LU
Mn203 - manganesc(l 11)oxide

B) Molecu rcompounds

—r P
1) Bmary compound consists of two element

Ex: HcL : hydrogen chloride
HBr : hydrogen Bromide
Sic

Uy riedeT
ide+ «o\DLpaidl

. Silicon orbic__lg

AL\ LoJIC \..J:u
C) Covalent compound: /

Compound Formed'E‘@v,een ﬁ ne me‘l'o'j -+ Mme ILaja: ) j
‘l{nonmetal + nonmetal} ,

1 2 3 4 5 6
eV | mono di tri | tetra | pento | hexa

Ex: Co ( carbon mono oxide )- SO,(Sulfur di oxide )-

N, O4 (dm1tr0gentetraox1de) P30s(tri phosphor Penta oxide)
AV

, ,_U_o,\.? 1. B, He (dipyrone)
\dso 2. CHy(met hand ) -

s\ 3. Hyo (water) A
Lyl 4. NH;(ammonia)

M;,/;,» 5. pHs (phosphine)
o 6. SiHy (Silane)

Common name :
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) "’)“" an..:\—) @

7.7 ton il de pal| e o %A\:-“-U‘@
. ,d«* ssdiamTen . ~ch aml"“'——’cn‘*"aaﬂm_ T
ng"'-?' C;I:Cnum Ton :_"ﬁ!‘—BW“‘"A'& | FePrvon(ing . o
i Table 1.5 Example of catlons and anlons S - 1
_ Elgment Name ion Type ‘Name
Li Lithium Li" Catlon Lithium ion
| —
'|Na Sodium Na'™ Cation Sodium ion.
1‘ K Potassium K" Cation Potassium ion
Mg Magnesium Mg** Cation Ma““%\_ﬁgm_i_gg
Al Aluminum Al - |.Cation Am'i"ng_rﬁ ion
{| C1 Chlorine ar” - | Anlon Chlogide
|| Br Bromine Br" | Anlon «{ Byomide
‘.\ 0O Oxygen O’" Anlon P “Oxitle
|| Formula of lonlc compoufnlc compound contalnatlomanc ¢ 209y & WA
lEJ!Calclum Todid ‘ *Alumgnum oxide 9=t
Zcath 198 ——— Caly %J,A © 0% AL,Os
|l \ \_;0)6.» I,{@ " ”7><
i 2 o >3
\ < \J—J d;\_ﬂ\® . .
B%Sodium floride ﬂC:ilcmm ox‘n‘de
\\,‘N'“ piA  — N;aCF e o’f — Ca0
- lli 1><1 _ | s ' l 2'. . £ -z Y
i “rable 1.6 Poly atomic lons Lo lyp)f !
Name ™ ) .Formula Name Formula
\' Ammonium \3..'.,;-\ (NH,) |Hydroxide strss® (OH")
' Chlorate ___ e \_,_9;.( (ClO;") Permanganate (Mn04")
| [Cyamide - (N9 | Thiocyanate SCND)
| L3 =
*\ Nitrate, 2yod (NO;") Nitrité - . e 03 ™NO;"
, | | Carbonate 4 (CO3" Bicar'?'{)nam (HC()’I-)
‘, Chromate (CrO¢") Dichromate (Cr,07)
‘i Sulfite o X (S05") Sulfate o\ S (SO4")
- : Phosphate ... C"\a-s3 (POL)
‘z
‘;

i e w83,
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Py

y \3 L 1-)45‘,.4-2,{:3'{ AS Vs 1

e m——— —————

e —

Note: Some Mono atomic Ions have more than one oxldatlon number:

Exl Iron has@xldatlon number - Fe'? (I 5 3 Fe™ (1II):
l Ex2. Manganese has more than one oxidation number
ey

Mn*? am Mn®" (1) n™ dAV).

lonlc compoundsy* Write chemlcal formula /" \-=-=-U au )-’y' o\J o L\ l

1) Manganese (IT) oxidd , Manganese (III) Oxide *d Manganese (IV) Oxlde"
'4
‘ \ Answer: Mn><“ Mn o A : -3‘{6)
r'\ 2 ’ ><. :
JoF 1 q 2 3
MnO g . Mn203
! (2) Iron (IN) Chlqoglde anfi Iron (III) Chloride? " ’Q&Jﬂﬁe r( 'l'l?‘:o%f O‘\FPQ_T(")
Fe Cl Fe al cg= O 7A
> R N E W
V& B 2 7 ‘74
\ 2 : a;if:*"*'r‘**‘-. 3 (O | 2
l ' e ' :
| FeCly g o, Fil, Cugbe
Q‘erte the ﬁnes for the folluwlng mﬁ‘lecules AICl; , NasS , K,0 , MgH;

CaC03,AlP04 y Zn(O]in , LICIO;; , PbO , Fe (No:,)2 , HgNo3 , AgNO;, ,FeCl3

MnO; , C20 slc =
Answer: u)/)-\ &ﬂ?m.*. (‘/M c'_d/j'f_\ (rj‘
Compound B Name Compound Name
AICly =< Aiuminum Chloride LiClI0; Lithium Chlorate
Na;S. --.:-'7{ Sodium Sufide PbO Lead Oxide
K;0. Potassium Oxide Fe (NO3) Iron (II) Nitrate
MgH; Magnesium Hydride HgNd; Mercury (I) Nitrate
i CaCOs; Calcium Carbonate - AgNO; Silver Nitrate -
AlPO, | Aluminum Phosphate - FeCly Iron (III) Chloride
Zn(OH), |  Zinc Hydroxide - -~ MnO; - " Manganese (IV) Oxide
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fab\=s10 T

(14 )

—

TET 55 —=13 n
Covalent Compounds: Contain no charge and thy arc formed from non- mé:als the
number of atomces must be written before the name of elémen y7ﬁ‘ C-'J/J"{ P/“'-C_.—:U i)
Number of atomes and prefix I ¢ G
; — i
Number of atomes Prefix Number of atomes Prefix !
o brulpx sl N ons 5. ol i
1 Mono- 6 Hexa- :
? R ! Heptag, ", %
3 Tri- 8 Oecta- m,‘,"}%‘ i
4 Tetra- 9 Nona~_ & ‘
' - w 2 .
5 : Penta- 10 Decd® & :
& - :
Example: T l
%
Compound Name Compouiid ... Name
CcoO Carbon monooxide PBr;s Phosphorus penta bromide
— R , — |
CO; Carbon dioxide LGl 0 Dichloro hepta oxide |
SO: Sulfur gioxide-._.:',,::'.". ' '“':.NF;, Nitrogen trifloride
NO; Nitrogen Sl_lp%ifde HCl Hydrogen monochloride
N; Q4 Dinitrogen tetraoxide HBr Hydrogen monobromide
I s Br |, Bydrogenmom ”
Write chemical formula: % =
Compound - . Chemical Compound Chemlcar_
formula formula

Carbon*monooxide

Phosphorus penta bromide

Ca rbonl dioxide

Dit_h'loro hepta oxide

prm——

Sulfur dioxide

Nifrogen trifloride

Nitrogen dioxide

Bromine tri floride

Dinitrogen tetraoxide

Hydrogen monobromide

Dinitrogen pentaoxid

__Dihydrogen monooxide
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Chapter 2
>)
= YWrite the symbol for an atom with the following components; 11 11 protons and 12
neutrons,
i A] a =i J JJ iAo
b Na
c. N

dF Ayl maAEs
2- The empirical formula for Butanoic acid CJE[.O; is...

" a. CdsO;
b. CHO
- GH.O .
d. CHO o\
3-  What is the appropriate SI unit for dlstance"
a centimeters’
b. inches
(-3 meters
d kilometers C g A)
4-  Which of the following is classified as a halogen?
a. C ——
b. Ar
< F J ’4‘“ A
d. Na
73N FyP L

5- The atomic numbey indicates.........
’ Tmaﬁuuons in a nucleus
b) the total number of neutrons and protons in a nucleus
‘€) the number protons or electrons in a neutral atom Z z f
d) the i ofatoms in 1 g of an element
3 s.a3\
6- The mass number indicates...... )
a) the number of neutrons in a nucleus
b) the total number of neutrons and protons in a nucleus
c) the number protons or electrons in a neutral atom
d) the number of atoms in 1 g of an element
CERW A GI..)
7- The SI unit for measuring the amount of substance is.......
a) Kg
b) Kelvin
~c) mole
d) Pascal

<

A

X) ‘=>A P+ Mg A certain isotope X" contains 54 electrons and 78 neutrons. What is the mass number

f this isotope?
)’PA Pan-| a)0132 et AzP + -1\
~¥J 131
__>AP4-n+'c)jz4 =Sy +78-~1 =131 |
d) 54

9- The prefix G.i a used in the metric system has a value of ...............
a. T0°
b. 102
~er 107 °
d. 10* -
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10- The mass number of an atom containing 7 protons, 7 electrons and 7 neutrons is

T —— ; this is the .............. ¢lement.
a) 14; Argon
b) 12 Carbon N=T Jabnro .
£ 14; Nitrogen .
d) 21; Carbon i
) Pyl

11- One of the following is classlﬁed asa mixture,
a) Sodium chloride
b) Oxygen

¢) Sea water
H .l
d) Hydrogen. =ik

12- The correct symbol for silver element is .........
A Ag '
b) S
c) Si
d) Au

13- The correct name of CF; compound is........
a) Carbon florate = .
b) Carbon florite
c) Carbamide
) carbon___ uoride

14- considered as.........
ement
45 B Polyatomic molecule
“  c) Diatomic molecule
d) Mixture

15- The chemical formula for iron (III) chloride is..........
a) Fe,Cl; .
b) FeCl, Fe_ cL74 e
" &) FeCls \ 93 e
d)Fe,Cl;
16- The empmcal formula for ethane C;H; [ 1 J——
CH; ‘
GH,
CH,
GH, ,
Z AN
17- How many electrons doesfron (AI) atom have?
a) 10
b 13 AL =213 JJJJ‘M
c) 27 )
d) 30 e
) W Cado)
18— Isoto are atoms of thysame element with different....
numba —_—
b) L.oxmc numba'
¢) Number of electrons
d) Number of protons

aNow
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fr A | Rf [ Db | sg [igy | g Mt | Ds | Rg \ ~ hQ
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- : 3 _ — = s
: e B
Most OoEEo: Polyatomic Hosm sodium Mgy Ircn = Fe a
: . e PORASSIUM = K ppiliy]| o]
ﬂ.?_‘..l} _ NH4" = ammonium j ion NO;~ n..::.mﬁ moz ...\.\.’b _ _uoﬁmmm__..gg K wbmr.: .u._ Ea-.an Im .erL
- \ ﬂ.{wnoo NO;™ = nitrite ion _(c,\.\. : Silver = Ag Auad Em.zom;:m,mm ?5 T
e _ IIIIl’uI.”l!,,lll
\/n\\. . Sacetate jon S0,? = sulfate jon t.(..\.f\ _ copper = CU s magnesium = ME asiwicle
— - - . —
vy Om = hydroxide ion SO = sulfite | ion B3 gold = AU wa) lead = pp uala
T CN™ = cyanide ion mo.u-luro%_._mﬁ _o_:\f\\ ; — -
= i, , Cro% : AN 2inc = Zn  ¢h sulfur = ¢ TS
i 2 | MnOy™ = permanganate jon . qoh =¢c BBEn ion c L : -
o weoo- calcium = Ca aslS cobalt = co g
..\LC&\.V OO%...H carbonate jon ) . Nicke] = Ni Qmuc ch romicm = C- _Cbm
T ; T T = l
i A Nitrogen = N 02 9 il carbon = ¢ U S
L —__Cadmium = na e A

m— e
i
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Chapter 2

’ - -
18 amu = (1x2)+iQ (molecular mass) Ak jall AL

|
Stoichlometry |
‘ w3, |
Atomlc Mass or Atomic welght is the average mass of atoms of an element .
733 |u; &L Ny 1 )
Molecular Mass _or Molecu‘f;r welght The molecular mass of a compound is the sum
W
of the atomic masses of the atoms in the molecules that form these compound.
A ,..n LasH . . ;
_ . tH,O plall 41 5ol A2i<li t..u.ﬁli Jha*
H=1 0=16 (ot aiall 4 300 AL (g 030 J2ll 04 ()

Ex, EX, ki Ex; Atomic masses
co, NH; C12HzOu =1 - 5,)
12+(16%2) - 14+(1%3) | 12><12+(1><22)+(16><11) 6 JgmM s ,>
= 44 amu =17 amu =342amu AR - 2
Ja =
The mole : One mole is defined as number of carbon .m
-—"‘"_’ -1, 15
/‘-’};’J‘“ oV

L S \M\

mr e o) ole.
*Note : Molar mass = [m
___—-\/'—/_-'_"

yf'"grams ov J

Ex, : Molar mass of C=12 gram/mole

ueﬂyﬂa
il ana lf 1
0507832506

ﬂoLEOJer W“/SS
atosh\ a3
(a-m. u)

number
of moles

C vl as

24

Exy:

46 g = 2mole
molar mass (g/mole) 23 g/mole

Ex, : How many moles are there in 10 g of chlorine? ¢ 23545 \J)’}\u‘

Answer : number of moles =

-—
— =

Answer : number of moles =
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s : How many moles are there in 1.6 g of CH,?

Molar mass of CH, = 12 +(1x4) =16 g/mole

number of moles = mass (g) o= 1.6¢g
molar mass (g/mole) 16 g/mole Cf))ﬂl J’)J'\ 3o

S Oz

=32 +4+\6X2
gm0 ‘ ; ! = 64
Mass of SO, = N

Exs Calculate the number of grams of lead (Pb) in 12.4 moles of lead. f b=207
= Masls d))m

Exs : How many grams are there in 0.2 mole of SO,?

(a).2.569g  (b) 25692g (c) 2569.28 g (d)4235.12 (g)

dx e u--,_gt g,..w , )r)L" (Y
)2 ‘ber (N4)

afomcc mass- anr/’e ("w 5 sl S\ o>

Vgl , - .
Avogadro s number and the mole G Number of \_;-J__J-‘,,,_

3mol of oty Thidy i aigyWeomstinoleciiles)
77~ Number of Avogadro’s

23 rlo Fou
C;xﬁ-ozleo - 602211 - - phdle 23

2r5le sy
022 X\o

4 - yatioae
I‘;}

*Note : A mole is amount of Sg;l.)wga ce contain Avogadro’s no of atoms / ions /
S
molecules present in 12 g of Ca ﬁb?_ K=39 Josliis

Exs: Calculate the number of atoms—ln 55 g of potassium

)
Q

(a) 4.71 x10® atoms  (b)8.49x 10® atoms  (c) 885x10” atoms (d) 2.21 x 10> atoms

Exz: Calculate the number of atoms in 3 mole in hydrogen .

Answer : -

Number of hydrogen atom =
‘_’/ VDM
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N\’

Calculate the numbe ' ‘
. c__-v-c_'.'.i’_fj_'_tf_@s in 46 gram of sodium. A/a" 23 1
i)
Number of atom =
ey IR
ity C=12
O-=16
carl L= - s 5 ﬁ-ﬂ"f
A =
Exa: Calculate the number of oxygen atoms in 20 gram of caffeme CBH,ON40
M:—-‘ ‘
Number ol‘ oxygen atom = 20% 6.22% 10%% 2 _ 2x1023 oxygen atoms Cs H‘°N 4 O
& t S70o 94 —lzx8+"“°
Numbev et & ¥ (5rbon o fom': L xy+ 160
- =194
Percent composition 4. 5l 4l o
Is the percent by mass of each element in compound § F
de— N e Ryl 3 JORET
Mas Percent of an clefigye - S rmo e Bl U e
R molar mass of compound P | v
Ex : Molar mass of H;PO, is 97 99 gm. Calculate the % composmon by mass of H P and O"
Josd\be
massof H 31 o g
% of H = 100 = 100=3 %
L molar mass of compound X 97.9 o79” H=1
P=31
Mass% of P = | -
=16
Mass% of O = O =!
ad W aseit |
Emplrlcal formula: laspdle_p

Exs : A compound has an emplrlcal formula is NPCl; and a molccular weight is 347.66

Lyt akaall 2L .
What is ifs molecular formula? |- S all 2 500 Ak

;\J,;)l fdpall X = Sy iy ol digal
1-.!’..’5"4’*‘1“-‘15 ;

| . NpPctz  .3Toe

| = 19+31 +35'5X2 ‘

@NECl | .. (§)3NPC e (dTNPCle
>Y\ el
'Ex2 : The empirical formula for the compound with molecular formula C2H402 is
(a) CH,0, (b) CH,O (c) CHO;, - (dL%O
L >as oo { de Qo
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CO“‘PO““d containd0.9% C and 4.5% H and 54.6 0 . Whatg.l;,e-vnllplrlcal formula

for thé compound ? - = [c=12° H= sfo—w]
-

- 0

Exs : compound contaml 5 gram of mtrogen and W“ Jaaoll o

[ A=14 cO= /6]

. what is empirical formula for the ¢compound ?

T AT

I

lBalancing the followlngequatlon R
& "-"T.";—:IL. 3

' -antg = products

g
Exs : How many moles of H; is required to produce 4 mole of NH; in reaction

|
*‘ - Ngit3Hyg —2NHy: e |
VWJ)MUL——P")"“""*"L"’“‘ Q.L-.yo
< Vs JI5 Foedlls :
Sbo Ml

(a) 9 moles (b) 4 moles  (c) 6 moles (d) none
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y
A

s :Ammonia is produced on an industrial scale by the. reaction of nitrogen gas with '

hydrogen gas. According to this balanced equation: N,+3H, —  2NH; J«’J:‘\""‘

P Ny
How many gqams of N, necessary to produce 7.56’gof NH;? N =lu * H =i
d.’_,ff“(/v"..y_,\l - NHs
&) =14 +1X3
(1-° =17

(a) 6.18gN, (b) 8.18gN,

AT : 3 [ .
Exs: calculate the number if mole of H,0 resultCiom 8 mole of CH, for equation

Us

CH, + C)z-r*CQ2 EHZO "Wy
¢ BB il x Lasheali 33l Y g4
= SR o g dalall Y ge 2
i b Al Sl e
Sazal\Jelall ——— e — ‘
Limiting Reagent : the reactant used up first in a reactigfizis: g
>\ :ﬁ\._\..\.:\ ' . i ;;
Excess Reagent : the reactant present in greater qua aninecessary to react
ey -_

with limiting reagent. i i

Ex 1: Suppose 12g of C is mixed with §4g of O on following reaction C+ 02“"“ 002
[C=2 O =/6]
©‘

@

(a) Here 22g CO; are produced and C is the limiting reagent

pﬂﬁHere 44g CO; are produced and C is the limiting reagent R

(c) Here 66g CO; are produced and C is the limiting reagent

| Ex 2: If 400 gram of (Ee) mixed with$800'gram O, with reaction

A\ Jolad| oO1» -
Which i3 mliing roagent. S O —~ 2 Fe0s [070¢ —
- Fe =

i1 2 ;
5 f.

|

|

i

2

Cyollopccl_p
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Chapter 3

1- Calculate the percent, by weight, of carbon in C4Hs03?
a,.46% b. 31%

c.72% d. 27%

2- In an experiment to prepare aspirin, the theoretical yield is 153.7 g. If the actual yield is
124.3 g, what is the percent yield?

a. 30.84 % b. 70.54 %
c. 80.87 % d. 20.82 %

3- What is the molar mass of methanol CH3OH?

a.32 amu b. 32 g/mole

¢. 60 amu d. 60 g/mole

4- How many molecules are in 1 mole of H20?
a. 12.044 x 1023 b. 6.022 x 1023
c. 3.022 x 1023 d. 12.044 x 10-23

5- Which of the following equations is NOT balanced correctly?
a. H20 (/) + H20 (/) < H30+ (ag) + OH- (aq)

b. Ca(OH):2 (aq)+ HCI (aq) — CaCl2+ H20 ()

c.2802(g) + 02(g) « 2503 (g)

d. 4 Fe (s) +3 02(g) — 2 Fe203(s)
6- The limiting reagent in a chemical reaction is one that:

a. Has the largest molar mass (formula weight).
b. Has the smallest molar mass (formula weight).

c. Is consumed completely.
d. Is in excess.
7- A sample of a compound containing boron (B) and hydrogen (H) contains 11 g of B and 3 g of H.

What is its empirical formula?
a. B:H b. BH2

c. BH3 d. BsH

8- Calculate the number of atoms in 40.5 g of aluminum (Al).

a. 9.0 x 1023 b.2 x 10-23

c. 56 x 1032 d. 4 x 10s6

9- Which one of the samples con(uins the most molecules?

4. 1 mol of COz(g) b. 1 mol of NHi(g)

c. 1 mol of CH3COCH3()) d. all contain the same number of molecules

10- What is the coefficient for O2 when the cti i
KCK0; - e reaction below is balanced?
a. 1l b. 2
. c3 d. 4

11- A sample of element consistin i .

I g of two isotapes, one with mass = 79 amu and
and vne with mass = 81 amu. Calculate the atomic mass for this element FNSTEs =l
a. 80 b. 37 c. 36 d . 38
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12- A sample of a compound containing nitrogen (N), Hydrogen (H), and oxygen (O)
contains 14 g (N), 1 g (H), and 48 g (0). What is its empirical formula?

a. HNO b. HNO2
¢. HN20 d. HNQO3

13- How many moles are in 36 g of H20?

a. 1 mole b. 2 moles
¢. 3 moles d. 4 moles
14- The percent composition of carbon in CHs4 is ~e-meeeee .

a.87% b. 30%
¢ 25% d. 75%

15- How many molecules ure in 1 mole of H207

a.12.044 x 1023 b. 6.022 x 1023
¢. 3.022 x 1023 d. 12.044 x 10-23

16- If the theoretical yield for a reaction was 156 grams and I actually made 122 grams of
the product, what is my percent yield?

a. 30.8 % b. 70.5 %
c.782 % d.20.8 %

17- Balance the following equation;

S02(g) + 02 (g) — SOs ®
a.S02(g) + 02(g) — 2 SO3 (2)

b. 2802 (g) + 02 (g) — 2 SO3 ()
¢. S02(g) + 02 (g) <> SO3 (g)
d.2802(g) +2 02(g) — 2 SO;3 ®

18- For the chemical reaction, how many moles of NH3 are formed when 2 moles of N2
react with 8 moles of H2?

N2+ 3H2— 2NH3
a. 2 moles b. 7 moles
¢. 4 moles d. 10 moles

19- What are the combining ratios of the elements in perchloric acid HC104?

a. 1:1:2 b.1:1:4

c.1:1:3 d.1:1:1

20-How many grams are there in 1 mole of sodium (Na)
a.ll.l1g b.23.0g

c.678¢g d. 188 ¢

21-The percent composition of fluorine (F) in HF solution is.........
a, 47.30% b. 58.99%

c. 34.89% d. 95.00% 5

22- How many molecules are in 2 mole of H20?

a. 12.044 x 1023 b. 6.022 x 1023
c. 3.022 x 1023 d. 12.066 x 10-23
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14. Determine the empirical formula for compound present

K=24.75 g, Mn=34.77 g and 0=40.51g

15. Ascoribicacid composed of 40.92% C and 4.58% H and 54.50% O
Determin empirical for mula

16. Compound contain 1.52g of N and 3.47g of O

The malar mass of compound is 92g Determine the molecular formula
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