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Full mark revision disa il i<l as Chemical formula
Radicals

(1) Monovalent radicals (2)Divalent radical
cyanate CNO Sulphate SO,~
Hydroxide OH " Sulphite Sﬂff !
Hil}lll‘ bonate H( ,‘l'}_J' thiosulphate S,0.F
P:ir:rai:: : ({j} " Carbonate CO;>
2 . , 7

Acetate CH3CO0 Dichromate (_.rzf}f*

Thio cyanate SCN

permanganate  MnO4" 3 ) Trivalent radicals

ammonium NH, ™ Phosphate Pfl‘_;':

Symbols of important elements and its general valency

Monovalent divalent trivalent
Hydrogen H" Oxygen O Aluminum Al
Potassium K~ Barium Ba  Nitrogen N
Lithinm I;ii Calcium Ca Phosphurs P
Sodium Na Magnesium Mg : _
Chlorine  CI- Zinc 7 | Tou I Ustng Fe
Silver Ag Copper Cu
Bromine Br Iron II (ferrous ) Fe

= | Fluorine [ Lead Pb <

L Sulphur §* =

B Mercury Hg o

= When Do not forget the diatomic molecules of clement are  equation

Alone

eIAU

HZ 102: N2J'CI2J' Brz, F2 ,IZ

Calculation

ANnosu

1-Any acid (inorganic) begins with H ( positive hydrogen)
2-Any radical takes valency put it between two brackets
3-Any element ends by ide is element &2 Carbide carbon

SN P~ 01140200595

(%1 CamScanner



https://v3.camscanner.com/user/download

King of excellene?e e inal-Revision

Organic compounds s Jaa ald

Methyl Ethyl

General functional
The class B sroup name IUPAC name  Example
methanol
AN R -OH hy—d(r}[;;cyl alkanol Methyl alcohol
| ~ CHOH
_ : formyl ethanal
Aldehydes | ¢ _cno f Alkanal 5 cotaldehyde
= C=0 CH;CHO
{-ﬂrhl:']!i}'lli: o carboxylic T Etha!}:.:nc a_tl{l
acids R_C—OIl - CoOll Acetic acid
CH3;COOH
0O -
Esters i ester Alkyl ethyl ethanoate

R-C-0OR | -CO0O- alkanoate Ethyl acetate

R alkyl as CH;-, C,Hs-.. aliphatic

01287996430
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| | CH;CO0C,Hs

Element 1,S¢ »Ti 2V

Fe' (Ars) 45’,3:15“ TR RENE or Zn? (Ary;) 3d" 4S°

S Peanislilon 2-Coloured m 1-not transition

2Cr  2sMn ‘MFE 27C0 | 2gNi ‘ﬂﬂu

element element
2-Colourless
= Completely
:’ . 3- diamagnetic
[ | F—— filled or empty "
2 Partially filled paired electrons

ungaired electrons .
-Comparisoll

1-The three main transition series

Series no.  Location
In the table

eIAU

ANnosu

Begins with Ends with ‘
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1"-T.s | 4" period Scandium Zinc
nSec (Aryg) 3d' 457 soZn (Arg) 3d"'48°
2" T.S | 5" period Yttrium Cadmium
gl .S__: 6" period ‘Lanthanum | _hﬁn:ury' )

2-iron ores

3- Blast furnace and Medrix furnace according to:-

equation in Blast furnace

P.0.C Blast furnace Medrix furnace
iron ore Fe;0; Fe,0;
Source of reducing agent [rom coke coal [ C] | [rom natural gas.
Reducing agent CcO CO +H;

! Fﬂgﬂ;ﬁ[” +3Cﬂm]

& L] .L
equation in Medrix furnace Fe;03, +2C0,+ Hy,, A 2Fe,; + 2C0;5,+H;0,,,

IF'EI:SJ +‘3Cﬂ2[g}

4- Types of alloys

Interstitial alloy
It is formed when a
small metal atoms
introduces to pure
metal in intermolecular
spaces and prevent
sliding of layers

A\

| Subst'itiunéi“al'luy

115

Intermetallic E’l"ﬂ‘f

It is formed when a some It is formed when two

atom of pure metal is
replaced by the atoms of
other metal atoms have
same size & chemical
acivity

metals or more ;ﬁmhine
chemically form new
compounds with new
properties

as alloy of

-

SN T~ 01140200595

=
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'E- Name Chemical | Chemical name Colour
""3: Formula
g Magnetite Fes0, Magnetic iron oxide Black
i Mixed oxide Has Magnetic
S property
a Haematite Fe;0; Iron 111 oxide Blood red
o Easy reduced
c
n Limonite 2Fes(); 3JH,0  Hydrate iron 111 Yellow
oxide t.asy reduced
Siderite FeCO;  Iron Il carbonate Yellowish grey
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as steel iron alloy as 1-Aluminum nickel alloy &
(carbon & iron) 1-iron ,chromium alloy  Aluminum copper alloy
2-copper, gold alloy Which named Dior Alumin

. lead gold alloy{Au;Pb)
2-cementite FesC

5-Mention the use of the following alloy or mention the alloy which is used in

Alloys or Substance | Use or Economic importance
1- Scandium aluminum alloy 1-MIG fighter planes,
2-Titanium-aluminum alloy 2-planes and space crafts,
J-Vanadium steel alloy J-car springs
4-iron mangancse alloy 4-railways industry
(ferromangancse) S-drinks cans
5-Manganese aluminum alloys | 6-hard , resistance rust and acid {kl:i:p
6-Nickel steel alloy acids)
7-Nickel chromium alloy 7-heating coils and clectrical ov cns
8-nickel- cadmium 8-rechargeable batteries
Y-Copper tin alloy (Cu —Sn) 9- Bronze alloy 10
10-(Cu -Zn) brass alloy 10-electro plating of iron handles

6- Important processes

1- Crushing | 2- Sintering J-Concentration of 4-Roasting
process process iron ore process
Process of Process of Process of removing of | Process of
~. | converting the | converted the fine | impurities which mix or | heating the

1 | large size of | particles of the combine chemically iron ores in air

1 |the iron ore to | iron ore to large with ore by surface strﬂngly to

f small size to | particles to be tension or electrical or | expebhumidity

= | be casily casily reduced . magnetic separation '

g reduced . —

% 7-Paramagnetic & diamagnetic substances

Y

Paramagnetic substance Diamagnetic substance

It is the substance which is attracted to It is the substance which is repelled

the magnetic field due to the presence of | to the magnetic field due to the

unpaired electrons in ( d ) orbitals . presence of paired electrons in (d )
orbitals .
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(%1 CamScanner

ANnosu



https://v3.camscanner.com/user/download

King of excellenee s Rinal.Revision

Its magnetic moment is equal to the its magnetic moment is equal zero
number of unpaired electrons in (d ) because electrons are paired ind
sublevel as Cu™, Fe, Ni, Mn, Co, Sc orbitals or empty such as Zn*, s¢™"

3-Mention the use of the following element

element -~
ab Sulislanie Use or Economic importance
1-Scandium I-mercury vapour lamps
2-Titanium 2-dental implant and replacement joints
J-Chromium J-plating metals& leather industry
4-Iron 4-concrete -Electricity Towers -knives

- sun Pipes and cannons -In surgical instruments

-catalyst in the preparation of ammonia gas (Haber- Bush)

-catalyst in the conversion of water gas (CO + Hz ) to
5-Cobalt 60 liguid fuel (F isrhi‘:r-Trupsch}' n"'u:thmi‘

5 -food preservation - examining of industry products
6-Nickel - medicine in the detection and treatment of cancer
7-Copper b-catalyst in hydrogenation of oil - painting metals
8 7Zinc T-electrical wires or cables (

8- galvanizing of metals

4-Mention the use of the following compound or mention the {:nm'pi:iund
which is used in

Compound orSubstance | Use or Economic importance

—

E H u‘[ﬁ‘w:-:l-.l Ix!

eIAU
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E 1 mﬁ‘v'-.'l-'l i

e-u

nosue

I-titaninum dioxide -Ti0O,
2-vanadium pentoxide
V10;

J- chromium oxide Cr.04
4-"{]{:!'2{}7

5-KMnOQO,

6-Manganese dioxideMnO;
7- manganese 11 sulphate
MnSQ,

8-Copper lsulphate
CuS0,

Y-Fehleng solution
1{-zinc oxide ZnO

11- zinc sulfide ZnS

'5-What is the effect of heat on

1-in suns¢reens or sun cream

2-Pigment in ceramic and glass industry

catalyst in production of sulphuric acid by contact
method

catalyst in magnets industry of super conducting
J-making pigments

4-oxidizing agent

S-strong oxidizing agent and dlsmfeﬂ;ant
6-oxidizing agent - dry cell

7-fungicide

8- Insecticide -Fungicide -punfitnhup of
drinking water
9- it |s used in the detection nf glutme

]l hrtght coatings & X-ray screens industry

1- Iron Il oxalate

COO \
Fe =
/ Absence of air
COO0
2FeO + 0O,

—— Fa0 + C0;+CO

A F’E]ﬂj.

Presence of air
2- Tron I carbonates (siderite)

FeCOs A

3- Limonite

2Fe;0; .3 H,0 A | 2Fe,0; + 3H,0

4- Iron 11 sulphate
2FeS0O;
5- Iron 111 hydroxide

ZFE[ ﬂHh =200
6-Reactions of iron

1- 3Fe + 20,

—— Fe;05+ 3H,0

FeO + CO;

Fe,0; + SO, + SO,

F Ean
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L ot AHA) ee Piy A,

3- 2Fe+ 3C1: 2FeCl;  Tron ITI chloride (oxidizing agent )

—

4- Fe+S __ A . FeS (reducing agent)

5-Fe+2HCI __dl. _ FeCl;+ H; (reducing agent)

6-Fe + HNO; ———— No reaction . Why (passivity)

7-Reactions of sulp'!! Iurit: acid E

7-Fe + H,S0; * FeSO,+ H, (reducing agent )

8-3Fe +8H,S0, —="%, FeSO, + Fey(SOy); + 4S50, + snzn
3-FeO + H,80, _% FeSO,+ H,0

4-Fe,05 + 3H,80, =3 Fey( SO,); + 3H,0

5-Fe;04 + 4H,80, =20ty Fey(SOy); + FeSO4 +4H,0 L

8- Write the scientific expression of the following

1-They are elements of d- block including four series which are lﬂLdiﬂd m
periods 4, 5 6 and 7 each has 10 elements -
2-Elements of (41) sublevel, is located in period 6

3- Elements of (5f) sublevel is located in period 7

4- First element in second transition serics _

5-It is used as Pigment in ceramic , glass industry and catalyst in production of

'+ sulphuric acid by contact method -
f? 6-1t 1s used in plating metals& leather industry e
by 7-the method of conversion of water gas to liquid fuel Ol
:3_, #- Mixture of hydrogen and carbon monoxide -

9- 1t 15 used in the detection of glucose by changing 1ts colour from hluﬁm orange
10- It is the element that incompletely filled (d) or () sublevel in either the free
or in one of its oxidation states .

1 1-1t 15 the substance which is attracted to the magnetic lield due to the presence
ol unpaired ¢lectrons in (d) orbitals,

12-15 equal to the number of unpaired electrons in ( d ) sublevel
13-The colour that is not absorbed by the substance.

14- Formula of lead gold alloy

15- Chemical formula of cementite

INOSuUgpLu
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16- Formation of a thin non — porous layer of oxide which protects iron from
further oxidation
17-Methods of preparation of alloys
18-Elements that fills the 3d energy sub - level by electrons sequentially located
at the fourth period in the periodic table .

Answer scientific term

I-main transition elements 2-lanthanides 3- actinides
4-yetrium S-vandium pdentaoxide V; 05 —
6-Chromium 7- Fischer-Tropsch B-water gas
9- Fehleng solution 10- Transition ¢lements

11- paramagnetic 12- magnetic moment

13- complementary colour 14- Au,Pb 15-Fe; C

16- Passivity 17-Melting & electric deposition  18-- First transition series

9-Give the scientific explanation
1) Titanium is used in implant and replacement joints =
Because it is compatible metals with human body with no impact or pr.:uﬁnnmﬂ
2) titanium dioxide Ti10; used in sunscreens .
B.its nanoparticles prevent the arrival of ultraviolet rays to the skin ¢
3) titanium is used in the manufacture of car springs
to be more hardness and high ability to resist corrosion. -
4) Although chromium has more chemical activity but it resists “eather
due to formation a thick layer of metal oxide on the surface | its size more than
element size. which gives non-porous surface which prevent reaction of metal
with atmospheric oxygen
5) Fehling solution is used in the detection of glucose
B. it colour changes from blue to orange
= 0) Electronic configuration of Chromium and Copper are abnormal .
¢ B.n case of chromium Cray 2 (Argg) 48! 3d° so these sublevels 4S and 3d becomes
| half filled this makes the atom has less energy and more stability .

In case of Copper Cuy @ (Ary) 48" 3d" so the sublevels 48 becomes hai_f filled

L
e}
= |
=
o
=
=
2
Ho]
Lid
(=
g
o
=
Lgr
2
]
=
B
£l
—
1R
et
=t
o
o
—
-
o
g
#
£l
i
=
L]
B
=
=]
=]
=
as}
w
7k
@
Tl
—
']
-
=

and more stability v

7) Iron I1 is easily oxidized to iron I11 while Mn II in not easily oxidized to Mn
I
B. lron Il ions 1s more stable as the 3d sublevel is half filled and the oxidation
of iron (1) is ea;«
FEM {Arm} 45% 44°
Fe'© Fe™ 3d

($4i} i1 i} iy | Oidation [4 14148 18:¢]
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less stable more stable
but in the case of man%anﬂse atom the electronic configuration is !
h"[l'lu - [Aﬁg} 45 3d
Mn™ 3d’ Mn™" 3d*
e ... B
Half- filled more stable Not easy less stable
8) The element of the first transition series loses its 45 electrons before losing
the 3d electrons ? )
Because the 45 has encrgy less than the energy of 3d :
9) Scandium cannot give oxidation state (+21) but it gives oxidation state
(+3) only . :
Because it loses two electrons from the sublevel 4S8 then one eleutrmlfmm 3d
sublevel to be more stable. 10]

10) Transition elements are characterized by having variable oxidation states.
Because the two sublevels 4S and 3d of nearly equal energy and their electrons
are lost in sequence when the atom is oxidized.

11) Scandium cannot give oxidation state (+4) ? :

Or we can not get Na’™ Mg™™ AI'"" 8¢* =
Because we need great amount of energy to break energy level cﬂm;}lcte
full by electrons,

12) The coinage metals whish are (Cuy - Agy; - Auy) are {:{'ll‘l'ild{‘:l"ﬂd as
transition elements, although the orbitals of (d) sublevel are tumpletely
filled with electron

Because in their higher oxidation state O, Ag™ | Au~ " contain (F)or (8)

electrons in d sublevel or unpaired electrons
Cu*_h (Arg) 3!1{} "-I-EH !
Ag'' (ki) 4d’ 55" -

Y Kesg) 5d° 68" >

13) £n3y , Cdys , Hegg , are not considered transition elements
Because the orbitals of (d) sublevel are completely filled with electrons in
gmund states and in their higher oxidation states |
Zn'' (Arg) 3d'° 48"

Cd™ (Kese) 48" 55°
Hg" ( Xesy) 5" 68"

14) Transition clements atomic radii are nearly constant from chromium to
copper
Due to two opposite factors;
1- by increasing atomic number the effective nuclear charge increases and
number of electrons increases so attraction force of nucleus to electrons
imereases so atomic radius decreases

SN TP _~(71130200595
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2- By increasing the atomic number, number of electrons in 3d sublevel
increases causes increasing the repulsion force between electrons so atomic
radius increases

15) Transition elements are used in alloys manufacture.
due to their stability in their atomic radii

16) They have high melting and boiling point .
Because they have strong metallic bonds resulting from sharing of both the 45
and 3d electrons .

17) The densities of transition elements increase with the increase of atomic
number.
Due to the increase of atomic mass while the atomie radius is nearly
constant.

18) Transition elements are paramagnetic and coloured . =
Due to the presence of unpaired electrons in d orbitals in normal Etaii:e or
oxidizing state

19) The transition elements have catalytic activity .
or the transition clements are ideal catalyst .
due to the presence ol unpaired electrons in the orbitals of 4s, 3d sublevels
which form bonds between the reaciani molecules and the aloms of the metals
surface so the concentration of reactants increase on the catalyst surface and
weakness the bond between molecules of reactants and decreasing the
activation energy so the speed ol reaction increase. -

20) Cu™ (Aryy) 48" 3d” has I}Iue mluur :

when the light falls on the cu’ ions unpaired electron absorb amuunt of
encrgy equal to the energy of the orange colour therefore unpaired electron
can excite and jump to a higher energy level and it appear with mmpltmn:ntaw
EG|DUI which is blue

red

due to the presence of unpalrﬂl electrons in the orbitals of (d’] sublevel
when the light falls on the cr™"" ions some of these electrons absorb the
amount of energy which is equal to the energy of the green colour
therefore unpaired electrons can excite and jump to a higher energy level
and it appears with complementary colour which is red . :

22) Cu” (Ar5) 3d" and Zn*"(3d"") are colourless
Due to absence of unpaired electrons in 3d sublevel which is completely full by
electrons

23) lons of non — transition elements are coluorless
Or ( representative elements ) are coluorless

SN P~ 01130200595
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because they are needed a large amount of energy higher than energy of the
visible light to excite the electrons to higher energy level and orbitals of ( d )
sublevel are empty or completely filled with electrons
24) Reaction of iron with chlorine form iron Il chloride
Because chlorine is a strong oxidizing agent so it prevents the formation of
iron 11 salt
2Fe+3Cl, —2& , 2FeCl;
25) Reaction of iron with dilute hydrochloric acid form iron 11 clllqude
Because hydrogen is a strong reducing agent so it prevents the fprmatmn of
iron 111 salt

Fe + 2HCI +~ FeCl, + H,

26) Iron does not react with conc. nitric acid
Due to formation of a thin non — porous layer of oxide which
protects iron from further oxidation. (Passivity) =
27) Magnetite reacts with conc. acids and gives two salts of i iron
Il and III. '

B.it is a mixed oxide of Fe,O; , FeO
FEaﬂq, + 4]!35{]4 s > F’E]{Sﬂ_ﬂ] + FES{].; +4Ii3ﬂ -

Different questions '
| -Whlch of the following elements paramagnetic and which is dlnmagnetlc
Zn,Cu™ , TiQ); , Write the value of their magnetic moment =

wdin {Arlﬂ]"ﬁu Jdl“

Number of unpaired electrons =0
Magnetic moment =10
Diamagnetic :
wCu'™ (Ary) 48" 3d° -
Number of unpaired electrons 1 :
Magnetic moment = 1
Paramagnctic

»Ti™ (Ary) 48", 3d"

Number of unpaired electrons ()
Magnetic moment = 0
dimagnetic

2-How can you get
1- The three iron oxides from iron
3Fe+20, —2 .+ Fes0,

_

1T

E H u‘[ﬁ‘w:-:l-.l Ix!
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Fe;03+ H; — 3FeO + H;0

2Fe0 + 0, 2> Fe,0,
2-Iron Il oxide from iron 1l chloride
FeCl; + 3NH,0OH

3NH4Cl + Fe[OH);

>200"
2Fe(OH); —> Fe,0; + 3H,0
3-Iron Il hydroxide from iron Il hydroxide
2Fe(OH); =>Fe;0; + 3H,0

A
Fe,03 + Hzm: 2Fe0 + H;0

FeO + H,S0, —4ls FeSO, + H,0
Fe SO; +2NaOH—— Na,50; + Fe(OH):

3-What is the rule of

a-coke coal in blast furnace? Producing CO
C+0, —A (O, C
200, +C_ 4 . 200

b. Natural gas in Midrex furnace Producing water gas

L

2CH, + CO, + H,0 —A3— 3C0 +5H;, L

Reduction FeO oxidation
:i: CO Or Hg FE3{}4 ﬂ}
t
‘E' F'Ezﬂ3 [ o
ab

4)Choose the correct answer then write the balanced chemical

equations which illustrate your choice :if possible

1-The reaction of iron and sulphur gives ............
a-Fe;(SO4);  b-FeSQy, c-Fe; 0 d-FeS

eIAU

2-Tron dissolved in dil .acids giving..........
a-iron(lsalts  b-iron(Iljoxide c-iron(Ill) salt  d-iron{IIDoxide

ANnosu
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J-Black iron oxide is a mixed oxide, it reacts with conc. hot acids giving

LR RS Rl

a-iron(1l)salts b-iron(11l) salts c¢-{a and b) together d-iron (I11) oxide

4-Reducing magnetic iron oxide at 400-700°C gives............

a-ke b-FeO c-Fe (4 d-FeSO,

S-Fe) reacts with dil. acids to give .. v

a-iron(11) salt only b- lmn{lll) sa]t only —
c- iron(l11) salt and water d-iron(I1D)salt and water

6-Heating iron (IT)sulphate, produces iron (IIT)oxide sulphur dioxide and .....
a- hydrogen b-water c-sulphur trioxide d-hydrngﬂn_,sulphidﬂ

7- Type of alloys in which the elements are bind together themncall:ﬁ
| RS— | [,
a-interstltlal b- substitutional c-intermetallic d-(aandb }tﬁgether

8- Chromium and iron forms ........... alloy .
a- interstitial b-substitutional —
¢- intermetallic d- (a and c) together

9- When iron (I11) hydroxide is heated above 200 °c,......is Produced.
(a) Iron (IMoxide. (b) Magnetic iron oxide, '
(¢) Iron (TTDoxide. (d) Tron (IT)hydroxide.

10 -Compound FeCl; is....ccvsnsesnnesersansensanssnsa
a) Paramagnetic and colorured. b) Diamagnetic and colourless

¢) Diamagnetic and colorured. d) Paramagnetic and colourless
11- Transition element with electronic configuration [ 3Ar| 4s', 3d" is

B iarabaana

:E:- a) scandium b) vanadium c) Mn d) Copper

=1 12- We can detect glucose by usin i =
= 2 ¥ 2.

o a) Schiffs rcagent b) iron tri chloride ¢} Fehling's solution

5)Write the chemical formula for two compounds of transition-elements
compounds, at which one of them has an oxidation state (+3) and the other is
(+4) Then mention one usage [or each of them.

(+3) Sc . Fe,Cr

(+4) Ti, Mn

6-By using the figure below that shows the activation energy before and after
using a transition element as a catalyst,

eIAU

ANnosu
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Answer the following questions:-
a) What is the value of the activation energy without using a catalyst?
130KV mol. S { »
h} What Is the. value of the activation energy after
using a catalyst?
100K /mol .
4:} Is this reactmn an endothermic or an emthermlc

reaction? "
Exothermic reaction Rcaction dircetion

d] Write equations of preparation of sulphuric acid by the contact
method . mention the catalyst used
250:(g) +Os(g) _Vi0s | 2850s(g)

S0 + WO 2% 5 H,S804aq)

Energy ; 310

(k) fmial )

7YHow can vou differentiate between:
Dilute and conc. H,50,

EXP. | Dilute. H,SO,  conc. H,SO,
By using iron It gives pop sound of It gives gas SO; has
Filling hydrogen gas irritating smell

| -Comparisoll

1-types of chemical analysis

‘Qualitative analysis ‘Quantitative analysis

' Analysis that aims to identify the

| constituents or components of the
substance if' it is pure ( simple salt jor
- mixture from different substances.

2- -types of qualitative analysm

Analysis that aims to measure the
pereent or ratio or weight of each
constituent of the substance .

qu'lh,tatwe Grgamic qualitative inorganic analysis
| analysis | —
) Identification of the elements test for
En and the functional groups 1-test for anions (acidic radical of
= composing the compound to salls).
5 identify it  2-test for cations (basic radical of salts)
3- importance of chemical analysis in .......... felids
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1- medical field | 2-environmental | 3- agricultural 2
field field industrial
| field
“diagnose and 1. Determing the Improving soil Pidesmiics
treatment of harmful properties and its | 4
diseases depends | environmental crops depends on it concentratio
on it to pollutants in water to n of many
| 1, Dﬂﬂl’mlfﬁ Th? 55“‘1 food. —_— Determine the soil constituents
concentration o - Determine the propertics as acidity or | of industrial
| f.ugm’ urea. ammmt_ of carbon alkalinity, type and products.
2 ?F‘”’.‘““Zd . :;m??;dﬂ’;“!phm ikl elbimaci in .
active ingredients 1oxide and nItrOgen | ¢y oo, we can treat it
(elements) in drugs. | oxides in air pollutant by suitable fertilizers
. 0ASES. A

4-Groups of acidic radicals or anions

F i

Diluted hydrochloric acid | Ennt.sﬁlphurit acid  Barium chloride
Dil. HC Cone. H2804 BaCl:
| Carbonate COE e - !
Bicarbonate HCO3 ™ Chloride C1" =
sulphite S0s3* Bromide Br'~  Phosphate FO4
Thiosulphate $20s>  Todide  I"  gup.0 S04
Sulphide §* Nitrate NO3" S
nitrite NO2 ™

S-Analytical groups and their reagent

Analytical group | Example Group reagent precipitated as
1%*Analytical silver( 1) Ag HCI | mride
group mercury (l) Hg e
lead (1) Pb -
2" Analytical copper Ii H,S +HCI sulphide
group Cu Or H;5 in acidic e
medium
3" Analytical Aluminum Al | Ammonium hydroxides.
group iron(ll) iron(lll) | hydroxide
NH,OH
5" Analytical Calcium ammonium carbonates
group carbonate
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6-Indicators

Indicator acidic medium | basic medium | Neutral medium
Methyl orange Red Yellow Orange
i?hennlphlhlleln Red

zl.itnnla Red Blue

| ’Yellnw Blue

lﬂrumutlwmul blue

72 Z-Huw,* can yuu drﬁf‘erentmte be‘ﬁveen

1- mll,ﬂth}.'r orange and Brnmuthymnl blue

Exp. ‘ Methyl Phenolphthalein | Bromothymol |  Litmus
orange blue |
HCl acid | Red colour | Colourless Yellow red
NaOH Yellow red Blue | blue
base :

2- Carbonate salt and Bicarbonate salt

Exp

Carbonate salt Bicarbonate salt

By using magnesium
sulphate solution

a white ppt. of magnesium
Sulphate is formed on
cold

a white ppt. of magnesium
Sulphate is formed after
heating <

3- Iron Il salt , Iron Il salt and Aluminum salt

Exp.

Iron Il salt Iron Il salt Aluminum salt

AnNosuegy

| White ppt. turns Reddish brown

By using sodium
or ammeonium
hydroxide

4- Sodium sulphite salt & Sodium Thiosulphate salts

White gelatinous ppt.
of Aluminum hydroxide
soluble In dil. Acids and in
| caustic soda

green When it
exposed to air

ppt. Soluble in
acids

Experiment

Sodium sulphite salt . Sodium Thiosulphate salts |

“140200595
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I-By using | gives Sulphur dioxide gas evolved = evolved SO, gas which has
dilute which has irritating smell and irritating smell and yellow
hydrochloric | turns a paper wet with acidified 5t of colloidal suphur is
acid potassium dichromate to green formed

5- Sodium sulphide & Sodium sulphite salt

~ Experiment | Sodium sulphidesalt | Sodium sulphite salt
1-By using gas has bad smell turns | gives Sulphur dioxide gas evolved
dilute a paper wet with lead which has irritating smell and turns
h}'-::.lrnchlﬂrlc maiis o ki g a paper w?t with acidified
acid potassium dichromate to green
L2 Bi’f nAinE h,lﬂck P-pt. is formed from | ) ypite p.pt is formed which turn
silver silver sulphide black by heat =
nitratc -

6- Sodium Nitrite & Sodium Nitrate salt

Expcriment Nitrite salt Nitrﬂt-e salt
Colourless gas evolves =
10y Using Slte (NO)which turns reddish o
hydrochiaric acid brown at the mouth of the - e
test tube (NO,;)
2- Adding.acidiﬁed Its purple colour is Mo reaction
potassium removed
permanganate .
A brown ring appears
= | 3- Adding solution of No reaction of FeSO4.NO
T iron I1 sulphate and disappears by heat
]L dropsofconc HyS0y4 or shaking
i)

7- barium phosphate & barium sulphate

elU

Exp. barium phosphate barium sulphate
By using HCI soluble in dil HCI insoluble in Dil HCI

ANnosu

8-Hydrochloric acid and sulphuric acid “by using sodium chloride”.
Exp. Hydrochloric acid sulphuric acid |
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chloride

By using sodium

No reaction

HCI gas is evolved , which is
colourless . it gives white fumes
with glass rod wet with ammonia
solution ,

9-Sodium bromide & Sodium iodide

Exp. Sodium bromide Sodium iodide
By using | Colourlessgas evolved of HBrby | Colourless gas evolved of HI by
Conc. excess sulphuric acid form excess sulphuric acid violet
sulphuric | yellowish red fumes of bromine = fumes from iodine which turns
acid which turnsa paper wetby a paper wet by starch to blue,
starch to yellow.

10-Silver phosphate & silver iodide

Exp. Silver phosphate silver iodide
By using ammonia | It dissolves in ammonia | It does not dlwnive in
solution solution and nitric acid amimonia snlutmn

Ex p.

11-Sodium phosphate & Sodium iodide

Sodium phnsphatf-

Sodium iodide

By using
silver nitrate

vellow ppt. is formed from
silver phosphate soluble n
ammonia solution and nitric
acid

yellow ppt. is formed from
silver iodide insoluble in
ammaoania solution

and sodium ¢

hloride salts?

12- How can vou distinguish, without using reagents, between silﬁzl_' chloride

—

Exp.

silver chloride

sodium chloride

E H u‘[ﬁ‘w:-:l-.l Ix!

By adding water

n water

is sparingly or slightly soluble

It co mplct:ﬂ}' dissolve
in watcr

I_=1w*u

|

Exp.

13- Solutions of magnesium bicarbonate and potassium hlfﬂl‘l}ﬂﬂﬂﬁ!‘ without
_using any chemical reagents.

o N o .

magnesium bicarbonate

potassium bicarbonate

By heating

ANosu

White ppt.is formed after
heating i nsoluble in water

.it forms potassium
carbonate soluble in
water

14 -Nitric and nitrous acid

Exp.

nitrous acid

Nitric acid
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Coluorless Nitric oxide (NO) , reddish brown nitrogen-
is gas evolves which turns dioxide evolves
By heating | roddish brown at the mouth 4HNO
of the test tube ()
3HNO (aq) e ;HZD (I)* 4NO2(g) +
HNO3(aq)* H20() + 2NO(g) | ~*®
1) Write the scientific expression of the What is meant by
Following
1- Gas evolved which has irritating smell and tums a I-Sulphur dioxide
paper wet with acidified potassium dichromate to SO,
green
2-zas has bad smell turns a paper wet with lead 2- Hydrog & Su]ph fie
acetate to black =
3- Colourless gas evolves which turns reddish H,S
brown at the mouth of the test tube 3- nitric ﬂxl‘iﬂ NO
4-gas 1s evolved, which is colourless, it gives white !
fumes with glass rod wet with ammonia solution 4-Hydrogen chloride
5-gas is evolved , which is eolourless it partially HCl
oxidizes by sulphuric acid to form yellowish red 5- hydrogen bromide
fumes L4
— | 6- gas evolves, which is colourless it partially o .
| oxidizes quickly by sulphuric acid and violet fumes Getiydagetoptide
:E_; 7-the anion which form colourless gas turns to ol
=t | reddish brown fumes in air I-nitrite
=| | 8- anion forms brown ring appears at the interface
g disappears by heat or shaking 8- nitrate
1 | 9- The reagent of anions of phosphates ( PO4 ¥, and | 9- barium chloride
_ . ]
S | sulphate (SO4)
L:ﬁ _l1lJ— They are premplt_ated as hydroxides. ls reagent | 10 third analytical
= 1s ammonium hydroxide eroup
E 11- Cations of this group are precipitated as 11- fifth Ivtical
carbonates by addition of ammonium carbonate - hifth analytica
12- It is used to differentiate between carbonate and | 8MOUP
bicarbonate salts 12-magnisium
13 F L'll'll]llld of brown ring appe..-m-. by anions of suphate

N1297006 420
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medium
151t gives red brick colour by flame taste
| 6-It is the positive radical of the salt

17-it is formed when CO; passes in lime water for
short time

18- Acids have high boiling point and less volatile;
decompose at high temperature

19- The number of atoms or molecules or ions or
electrons or concentration of various substances .
20- Dissolving 1 mole of a substance in water and
completing the solution to 1 liter.

21- Identification the constituents of the substance.
22-Determination of the the constituents of the
substance and their concentration or quantity of the
constituents of the sample

23- The reactions which are used for determination
concentration of acids or bases.

24- The reactions which are used for determination of
substances that form sparingly soluble products.
25-Substace is used to detect the end point at which
complete reaction takes place.

26-The indicator that its colour in the acidic medium
is red and basic is yellow.

27-1t is number of moles ofsolute which dissolve in
one liter of solvent.,

28-1t isa solution of known concentration used to
measure concentration of another analysts

29-1t is the point at which quantity of'the acid 1s
completely equivalent to the quantity of the base added

30-It is a kind of filter paper doesn’t leave ash on burning,

group

15- Calcium

16- cation

1 7-calcium carbonate

| 8- stable a_.pids

19- Avogadro number

20- molar solution

21-Qualitative analysis
22- chemical analysis
23- neutralizatin
reactions

24- precipitation
reaction

25- Indicator

26- mcth}-'l_qi:angc
27-Concentration

(Molarity)
28- Standa{‘j:'l solution

29- End point

30-Ash less filter paper

2-Give reasons for

1- 2 grams of H; occupies the same volume of 28 grams of N, at 8.T.P.
B.equal number of moles of different gases have same volume at stp

Or mole of any gas has volume equals 22.4 L
2-Density of CO: gas is more than that of O,

Because molar mass of CO; is more than that of O;
3- Phenolphthalein is not used to detect the acidic medium.

Because it is colourless in acidic medium

4-ldentification of basic radical is more complicated than that of acidic
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radicals

Due to the presence of a great number of basic radicals and the same basic
radical may have more than one oxidation state

5-Qualitative Analysis must be first
To identify the components of the material then choosing suitable
method for quantitative analysis

bicarbonate ’ sulpluteq qulphldes ’ thmqulphates . mmtes
B. HCl is more stable than their acids. so it replaces the acids of these anions in
the form of gases can be identified with the suitable reagent.

7-Sulphuric acid or H;8(), is the suitable reagent that used to test for
Chlorides (C1 ) , Bromides(Br ") , Iodides (I') , Nitrates (NO3 ).
B.sulphuric acid H,S0, is more stable than their acids. so it replaces the acids
of these anions in the form of gases can be identified with the suitable reagent.

8-The anions of phosphates and sulphates are identified by barium chloride
solution and cannot be identified by dil. hydrochloric acid or by cone
sulphuric acid .

B .they don't react with dil HCI or conc. H,SOy , but they give p.pt w1th barium
chloride

9- When testing for carbonate radical Carbon dioxide gas CO; should pass
for short time.

To avoid the conversion of calcium carbonate of white p.pt to soluble calcium
bicarbonate so the p.pt disappear.

-

A\

10-Slight Heating is preferred during the anion detection.

To evolve gases.

11-Discoloring of brown iodine when it reacts with sodium thio sulphate

solution. -

Due to the formation of sodium iodide (Nal) . e

2 Nax5;05 (aq) + 1z (aq) — Na:5,04aq) + ZNal(aq) >
Sodium tetra thionate =

12-The formation of white ppt on cold on adding magnesium sulphate to

sodium carbonate solution while on adding magnesium sulphate solution to

sodium bicarbonate solution the white ppt is formed after heating .

In 1* case due to the formation of magnesium carbonate . While in the 2™

case ; magnesium bicarbonate is formed then decomposed by heat into white

p.pt of magnesium carbonate .

2L A==

eIAU
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13-The basic solution cannot be used to differentiate between litmus indicator
and bromothymol blue indicator.

Bec. Both are blue in the basic medium

14-The acidic solution cannot be used to identify phenolphthalein indicator.
Bec it is colorless in the acidic solution.

5- Write your conclusions or results

(A) Observation | (B)Results

1. Thegasis.....CO,..

2. The anionis..carbonate.. .. or
..bicarbonate... _

3. Todifferentiate between them
:salt solution + magnesium sulphate-

1-Effervescence and a colourless
gas is evolved which turns
limewater milky.

2-Colourless gas is evolved which 1. Thegasis...NO. .. and the
turned at the mouth of the test reddish-brown fumes are ...NO;...
tube to reddish-brown fumes. 2-The anion is ... Nitrite.. —
3-Colourless gas is evolved which 1. The gas is ....50;. .. and the green
has irritating colour is chromium sulphate
smell and tums an acidified The anion is ...Sulphite..
potassium '
dichromate paper into green.

4-Colourless gas is evolved, which 1. Thegasis...50;..the p pt is

has irritating smell and turns an
acidified potassium dichromate
paper into green and a yellow
precipitate is formed.

.colloidal sulphur..
and the green cnl-:-ur is chromium

sulphate.
2. The anion is ..thiosulphate.

5-Colourless gas is evolved which is
characterized by its bad odour and
turns lead acetate paper black

The gas is ..H,S. ..

and the black P.Pt is

The anion is ......Sulphide.... .

6-Colourless gas is evolved which
forms white fumes with a glass rod
‘wetted with ammonia solution.
7-Colourless gasis evolved which is
oxidized by H;50; forming reddish-
orange fumes which turns a paper
wetted by starch solution yellow.
&-Colourless gas is evolved which is

oxidized by H350, forming violet

1. The gas is ..HCI. .. and ﬂie white
fumes are ....... NH,4CI... ..

2. The anion is . Chlnrlde or CI..
The oas 18 . ][Br . and the fumes
are ... Bry

....Bromide or Br'.
.HI... .. and the

The anion 1s

I. The gas is ..
fumes
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fumes after heat which turns a paper = 2. are .1, ..

wetted by starch solution blue. | * The anion is ..dodine or I’
9-Brown vapour is evolved and its 4. Thegasis ....NO,. ..
density The anion is ....Nitrate or NO5-..

increases by adding copper felling.
6-Show by balanced chemical reactions what happens in each of the following :

(1) Passing carbon dioxide in limewater. —

shart time

CO3 [g}+EaIDH]z,:aq] i oo EaCDam +Ha20()

long time

2007 (g) + CalOH)p(aq) — 5  Ca(HCO3), (aq) |
(2) Adding hydrochloric acid to the white precipitate which is furmed'tq..r- reacting
the salt solution of carbonate with magnesium sulphate.

MgCO3(s) + 2HCl(3q) ——> MgCly(aq) + H20())+ CO3 {E}
(3) Decomposing magnesium bicarbonate.
Mg(HCO3)(ag) 25 MBCOs(ag) +H20() *CO2 —
(4) Exposing filter paper moistened with acidified potassium dichromate solution
to the gas which is evolved when the solid salt of sulphite reacts with'dil. HCI

K2Cr207(aq) +3502(g) +H:50s(aq) ——> K250a(aq)* Cr2(SOa)3(ag)* H20()
{5) Exposing filter paper moistened with lead acetate (1) solution to th'g gas
which is evolved when the solid salt of sulphide reacts With dil. HCl ~

IEHgﬂﬂﬂ]th[aq} +Hz5(g) —> PbS(s) b+ 2CH3COO0H(3q)

(6) Adding iodine solution to sodium thiosulphate.

A\

R
2Na35203(aq) *12 (aq) Na3540¢(aq) + 2ZNal(aq)

(7) Decomposing isolated acid from the reaction of sodium nitrite wi'fl'; dil. HCI
3HNO2(aq) — HNO3(aq)*+ H20(1) + 2ZNO(g) _:

2L A==

eIAU

(8) Exposing nitric oxide to the oxygen.
2ZNO(g) + 02 —> 2NO2(g)

ANnosu

(9) Adding acidified potassium permanganate solution to sodium nitrite.
5NaNO3(aq) + K2504(aq) * ZMnS04(aq) + 3H20))
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6- Show by balanced chemical reactions what happens in each of the following :
(1) Exposing a glass rod moistened with ammonia solution to the gas which is
evolved from the reaction of sodium chloride with conc. sulphuric acid.

HCl (g) + NH3(g) —>NH4Cl(s)
(2) The partial oxidation of hydrogen bromide by concentrated sulphuric acid.
2HBr (g) + H2504 (1) — 2H20(|) + SO2(g) * Bra(v)
(3) Adding a small piece of copper metal to the isolated acid from
the reaction of sodium nitrate with conc. sulphuric acid.

4HNO3 (|)* Cu " C”{HGE}Z{M + 2H720 +2NO;

(4) Mixing sodium nitrate with freshly prepared iron (ll) sulphate and adding
conc. H2504 to them. '

2ZNaNO; +6FeSO, + 4H,50, hotconc =
q- -
Na2504(aq) + 3Fe2(504)3(aq) + 4H20 (|) + 2ZNO (g)

FeS04(aq) *+ NO(g) —»FeS04.NO (s) brown ring cnmpc%l__lnd

(5) Adding barium chloride to sodium phosphate. C
(6) Adding lead acetate sclution to sodium sulphate,

Na2504(aq) + (CH3CO0)2Pb(aq) —> CH3COONa (aq) + PbSﬂ.&.{sl
(7) Adding sodium hydroxide solution to iron (ll) sulphate.
F'EC'.Z * EHEGH{aq} — 2NaCl + FE{GH]Z(sJ white '|:|M|rn:1_:".lI green

(8) Adding excess of sodium hydroxide solution to aluminum sulphate.
)L
Al7(504)3 (aq) * ENEDH(aq] Tro— 3NazSD4(aq)+2Al[DH}3(51' '
white gel p.pt
Al(OH)3(s) + NaOH (aq) — NaAlO7 (aq) + ZH20())
soluble in water

(9) Adding Water containing carbon dioxide to the precipitate which is
produced when calcium chloride reacts with ammonium carbonate.

CaCD;“s], + Hgﬂ{[} + Cﬂz{g} —_— Ca{HEDg](aq}
(10} Colourless, turns filter paper moistened with starch yellow.
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ZNaBr (s) * H2504 hetcone HagSD4{aq} + 2HBr (g)

(11) Colourless, gives white fumes with glass rod moistened with ammonia
solution.
2 NaCl (5) + H2504 (aq) hot .conc. Na2504(aq) + ZHCl (g).

(12) Colourless, turned into violet vapours by heating.
2Kl (5) + H2504 () "t K2504(aq) * 2HI (g)
(13) Brown uapnur turned into dense vapour when copper fellmg is added

4HNO; () T 2H20 1)+ 4NO2(g) + O2(g)

(14)Conc. sulphuric acid with sodium chloride salt.
2 NaCl (5) + H2504 (aq) hot .conc. Na2504(aq) + IHCIw;

{15) Conc. sulphuric acid with sodium bromide salt. ~
ZNaBr (¢y + H2S04 Hhotconc Na9SO + 2ZHBr '
(s) + H2504 " Na2504(aq) ()

(16) Conc. sulphuric acid With sodium iodide salt.
2Nal (5) + H2504 (|) "t Na2504(aq) * 2HI (g)
(17) Conc. sulphuric acid with sodium nitrate salt.

2NaNO3 (5) + H2S04() __, Na2SO4(aq) + 2HNO3 () *

8-Mention one confirmatory test for each of the following
(1) Chloride anion.
NaCl (aq) + ASNO3(aq) —> AgCl(s)|+ 2NaNO3(aq)

-

white ppt.
(2) lodide anion.
Nal (aq) + ABNO3(aq) —>A8l (s) * NaNO3(aq) :
yellow ppt.

(3) Phosphate anion.

Na, Pﬂq"' 3AEND_] —_— Ag3 PO, +3 MEN'D3
(aq) (aqg) yellow p.pt (s (ag)

{(4) Thiosulphate anion. —

Salt solution + iodine solution the brown colour of iodine is removed
zNaESZDS[aq] "'ll{aq] —_— N3154uﬁi:aq]| +2Hal{aq]
9-Write the balanced chemical reactions that give the gases which can
be detected by the following :
(1) Colourless, turns the limewater milky.
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NazCO3(s) + 2HCl(aq) —> 2NaCl(zq) + H20() + CO2 (g)
(2) Ability to turn acidified potassium dichromate paper green.
Naps03(s) + 2HCl(aq) —»  2NaClizq) +H20() +502(g)

(3) Bad odour, turns the lead acetate paper black.

NazS(s) + 2HCl(aq) 2NaCl(aq) +H25(g) :

(4) Colourless, turns into reddish-brown fumes When it is exposed to air at the
mouth of the test tube.

NaNO37(s) +HCl(aq) ——>  NaCl(aq) + HNO2(aq)

3HNO2(aq) — HNO3(aq)* H20(1) + ZNO(g)
(5) Dil. hydrochloric acid with sodium carbonate salt.
NayCO3(5) + 2HCl(5q) —> 2NaCl(zq) + H20 ) + COz (g)
(6) Dil. hydrochloric acid With sodium sulphite salt.
NazsO3(s) + 2HCl(aq) —5 2NaCl{zq) +H20()) +5072(g)

(7) Dil. hydrochloric acid with sodium sulphate salt.
NazSO4(s) + 2HCl(3q) —>  noreaction

{8) Dil. hydrochloric acid with sodium thiosulphate salt.

Na$03(s) + 2HCl(ag) ~~ 2NaCl(aq) +H20()) + SO2(g) + S (s)

i () gladlly dand ¥ G

: Full mark J! Mem =

eIAU

ANnosu

Y-CoimmersisH

I-Compare between chemical and ionic equilibrium
. Chemical Equilibrium Tonic Equilibrium |
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it 15 a dynamic system in which the 1t 15 equilibrium of weak electrolyies ,
rate of forward reaction equals the  between it's non 1omized molecules .
rate of backward reaction . and and formed ions .
concentration of reactants and non ionized molecules == Dissociated
products are still found in medium  1ons
ol reaction,
~2-Compare between Complete reaction and Reversible reaction
Complete reaction Reversible reaction
Reaction takes place in forward Reaction takes place in both forward,
direction only, gas or precipitate is and backward directions so I'hat both
formed. reactants and products are found in

reaction medium
Zn + 2HC] = E.['IEI; * Hz

CHICOOH + C2HS0OH 1="'
NaCl + AgNO; = NaNO; + AgCl.  CH3COOC2HS + H20

Conc. =
' Products Cone. |
: Reactants >
Reactants /~ Products = .
nme i III_H!
2-Write the scientific term of the following What is meﬁnt by

phrases

(1) At constant temperature the speed of chemical | 1-Law of mass action
reaction directly proportional to the product of the -
concentrations of the reactants —

(2) The minimum energy that molecule must be 2-activation energy
eained in order reacts at the collision S

(3) The concentration of hydrogen ion multiplied = 3-Tonic product of water
by the concentration ol hvdroxyl 1on equal to 10- | K, —

14 mole /L

(4) The change of the concentration of the 4-

reactants and product in the unit time S5-Rate of chemical

(3) Matenial conduct electric current through the reaction

movement of ions 6- Electrolytic conductors

(6) An expression of the degree of acidity or
alkaline agueous solutions of sequence positive 6-PH Value
L?Hmbﬂ.r:'r '_

SN P ~01140200595

‘_I

(%1 CamScanner


https://v3.camscanner.com/user/download

King of excellenee

Rinal.-Revision

A\

B AU L ==

ANnosu

(7) Material change the rate of chemical reaction
without being changed and do not change the
status of equilibrium

(8 Particles with a Kinetic energy equal to or
exceed the activation energy,

(9) The negative logarithm of the hydrogen 1on
concentration.

(10) The maximum pressure of water vapour can
be present in the air al a given temperature
(11)The reactions which proceed in both forward
Eﬂd backward directions and the reactants and

roducts are continuously exist in the reaction

edium.
(12)If any of the factors affecting a system under
equilibrium such a pressure, concentration or
temperature, the equilibrium will shift in the
direction which will oppose this change
(13) A stationary system apparently but a dynamic
system reality
(14)A dynamic state reached when the rate of
forward reaction equal to the rate of backward
reaction.
(15)- Reactions proceed in one direction only
(forward direction) due to escaping one of the
products from the system
(16)A process in which uniomzed molecules are
changed into 10ns
(17) The positive ion which is formed when water
’mﬂlecule combine with the hydrogen ion (proton)
and has an acidic effect on litmus
(18)A state of equilibrium a rising between
molecules of a weak electrolyte and ions resulting
from it.

(19)A solution has (pH) value more than (7)

(20) A solution has (POH) value more than (7)
(21)It 1s the pressure of water vapour at certain
temperature

(22) They are biological catalyst .are protein of
high molecular mass

(23)At constant temperature, the degree of
ionization increases by dilution.

T-Catalyst

8- activated molecules

9- PH value (hydrogen
exponent) :

10- Saturated vapour
pressure :

11- Reversible reaction

12- Le Chatelier’s
principle states

-

13- Dynamic equilibrium
14- Chemical equilibrium
15- Complete reaction

16- lonization

17-Hydroniuom ion or
H;0" =

18- lonic equilibrium

19- Basic or alkaline

solution "

20- Acidic solution
21- Water vapour
pressure:

22- Enzymes

23- Ostwald law

24- Solubility product Ksp
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(24) Tt 1s the product of multiplication of the
concentration of ions of sparingly soluble
substance in its saturated solution each is raised to
ipower number of moles in balanced equation.

25 -Equilibrium constant
25)The ratio between the rate constant of forward 1

eaction and the rate constant of backward
I:eactmns

1- Equilibrium state is a dynamic process but not a statmn_nr:,F one
Because al equilibrium state the changes lake place in the two directions. lorward
and the backward. at the same rate .

2- The reaction of Zinc with dil.acids is a complete reaction while

that of acetic acid with ethyl alcohol is a reversible one.

Because n the first reaction the evolved hydrogen escapes Irom the syslem s0, Lthe
reaction proceeds in one direction only

While in the second reaction both the reactants and products are still found in the
svstem, so the reaction continues in the two directions. the forward and backward

J - Tonic compounds react faster than covalent compounds.

Because ionic compounds 1ons combine with each other instantly but covalent
bonds need an amount of energy to be broken . so the time of the reaction
Increases

- Iron fillings collide faster than a block of iron and alsn,_saw dust

tumbust faster than a block of wood

Because the rate of the reaction increases by increasing the surface area of
reactants so iron fillings react faster as they have a larger surface area Eﬁmsed to
the n:a{.tmn

Hecausc raising the temperature increases the kinetic energy of the reqq{mg
molecules so, the rate of collision between them increases . so the rate of the
reaction increases .

6 - The hydrogen ion does not exist freely in the agueous solutions of acids.
Or The hydrogen ion is called hydrated proton.

Because the hydrogen 1on contains an empty orbital. so 1t can accept the lone pair
of electrons on the oxvgen atom in a water molecule by a coordinate bond forming
the hydrated proton or hydronium ion
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7 - Sodium chloride solution has a neutral effect on litmus.
NaCl Na*+ Cl?! :
Hzﬂ H-l- ks {]H- by addation

NaCl +2H,0 ——H" +CI'+ Na'+ OH
Because NaCl dissociates in water giving hyvdrochloric acid and sodium hydroxide
which are strong electrolytes and completely ionized . so the n:um:entrﬂimn of H'
ions equals that of OH ions | -
8 ) Butagas cylinders must not be heated if you need to get gas.

Because, heating process converts the Butagas from the liquelied state 1o the
caseous state so increases on the cylinder walls leading to its explosion,

9) Increasing temperature causes an increase in the rate of reaction.
Because heating causes

a) An increase in kinetic energy of the reacting molecules.
b} An increase in the velocity of molecules motion and the rate of callﬂsmn
between them.

¢) An increase in the activation energy of the reacting molecules. as a result, rate
of reaction increases. -

10) Food is cooked quickly in pressure cookers (presto).

Because the pressure ol the vapours increases causing an mereasing in the
temperature m a short time, so the rate of the reactions needed for cooking food
increases. '

11) In summer, food goes rotten quickly if it is left in the air.

Because. in summer, the temperature rises so it speeds up decomposition reactions
i lood, so food spoils and zoes rotten quickly.

12) Catalysts have an economical importance.

Because, catalyst increases the rate of reaction instead of raising the tf:mp which
saves a lot of money.

13) pH Value of pure water =7
Because the concentration of hydrogen ion equals the coneentration nf hydroxyl
ion =107

14) lonization of hydrochloric acid is not affected by dilution but the
extent of ionization of acetic acid increases by dilution.

Because HCT acid is completely ionized while acctic acid contains unionized
molecules which ionize gradually by increasing dilution

-

-

=)

15) Ammonium chloride solution has an acidic effect on litmus.
H,0 H' + OH
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NH;Cl—  , Cr+ NH{

NHCl+H,0 —— s H" + C1I" + NH,OH
Because it dissolves in water forming ammonium hydroxide weak alkali and
hydrochloric acid which is strong and completely ionized, so concentration of H™
ion becomes greater than the concentration of OH ion/

16) Ammonium acetate solution has a neutral effect on Iitlﬁus.
CH;COONH; — CH;CO0 "+ NH " PYadduion

CH;COONH4+ H,O CH;COOH+ NI‘hUH-_, :
Because it dissolves in water forming acetic weak acid and ammonium hyvdroxide
weak alkali. so the concentration of H™ 1on equals the concentration of OH™ 1on

-

17-Adding water to sulphuric acid does not affect the electrical cunducuwty of the
acid.

Bec. sulphuric acid is strong clectrolvte that ionized completely

H-:SO;;---—_-_‘—} 2H + S04 > _:__

4- Arranged the following solutions in ascending order according t{I PH value
Na,CO; - H:0 - NH4Cl =
Solution
Na,CO; is basic its PH more 7

H-0 is neutral its PH= 7

NH4Cl is acidic its PH less 7

NH4Cl < H;D ":NﬂICD,]

5)Classify the following reactions into Irreversible and reversible
reactions:

1-2Cu(NQO3); (s) = 2Cul) (5) +4NO; (g) + 02 (2) Irrev em‘_’l&rle

2 CH;COOH{ag)+ C:HsOH(ag) =CH;COOC,H; (agh+H.O(L) reversible

J - In aclosed vessel:  CO(gH+HyO(g)= CO:(g) + Ha(g) Irreversible

==

-

E 1 mﬁ‘v'-.'l-'l i

6) Pure water, which is a weak electrolyte, is a poor conductor to
electricity, answer the following:
a) Write the equilibrium equation expressing ionization of water.
H:O + H,O L — H:O + OH"
b)What is the type of equilibrium of water ionization?

INOSuUgpLu
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Ionic equilibrium
C) Draw the graph which shows the relation between PH and
POH for the same solution. PH

14

., POH

14
7- Arranged the following solutions in ascending order according to PH
value
1 - NaCl — FeCl; - (CH3COO) ,Ca
NaCl neutral salt PH =7
FeCl; acidic salt PH<7
(CH3COO) ;Ca basic salt PH =7 —
FeCl;< NaCl <(CH3COO) ;Ca b
8- Complete the following table .
No POH | PH [OH] [H'] Type of solution
1 0 |4 1x10" | 10°x1 | Acidic solution
2 3 1 1091 | 1x10™ basic solution
3 4 10 1x10* | 1x10™ | basic solution

What happens when

) 37) adding small ratio of vanadium to stecl

El.l.[jﬂ.v-n-

38)to colour of mixing 30ml of sulphuric acid of concentration 0.2M with 100ml
of sodium hydroxide of concentration of 0. 1M has drops of litmus solution

Y-CoimpersiGHh

(1- Cations & Anions
Cations _ Anions

eIAU

Anosu
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15 a particle that's poor in
electrons & moves n solution
towards the - ve pole

Agl™ | Nal™, Cu2" , Zn2", A13”

is a particle that's rich in
electrons & moves insolution
towards the +ve pole

ClI' o ,NOs ,so4

— Oxidation and reduction

(2)

Oxidation

Reduction

Process of losing electrons or
increasing positive charge or
decreasing negative charge

Zn® — Zn*" + 2e

Process of gaining electrons or
decreasing positive charge or
increasing negative cha:g&l_-- :

Pb™ +2e —Pb> -

| electronic conductors
1. metal conductors

or
2cr’ Cl, + 2¢ |OF >
Cu® +2¢e— Cu™
3- Electrnmc connectors and electrolytic connectors

Electrolytic cunductnrs

“solutions or molten ionic ::u:m‘rpﬂunds

they transfer electric current
5. | through the displacement of
| electrons inside the material

they move electrical current by the
movement of positive and negative ions,

not accompanied by the
transition of the material

accompanied by the transmission of the
material

==

4. | chemical change in the
composition does not happen

chemical change in the cnmpﬂsmnn
happen 10)(

E 1 mﬁ‘v'-.'l-'l i

Examples copper - platinum -
2= | graphite - aluminum - iron —
- Mercury

INOSUgpLU

Electrolytic cell
1-it changes electrical energy into
chemical energy.,

Examples
aqueous solutions of salts, aud.s alkalis

(4)-Electrolytic cell and Galvanic cell

‘galvanic cell

-1t changes c¢hemical energy into

Electrical energy.

2-Anode is the electrode connected 2-Anode is the electrode at which
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to +ve pole of the electric source at  oxidation process takes place, it represents
which oxidation process takes the -ve Pole of the cell

place. 3-Cathode is the electrode at which
J-Cathode 15 the electrode reduction Process takes place, it represents
connected o -ve Pole of the the +ve Pole of the cell.

electric source al which reduction  4- Produces electric energy,

process takes place,

4-Consumes electric energy.

5- It can not be reversed.

6-The reactions take place inside it
are non-spontaneous reactions.

5-Can be reversed (during charging).

6-The reactions take place inside it are

spontancous reactions, =

7- The two electrodes must be different
7-The two electrodes are not in oxidation potentials till a différence in
necessary to be different potential found between them

(5) The primary cells and the secondary cells. -

primary cells
It is galvanic irreversible cell

Secondary cells.
It is galvanic reversible cell.

Can not be recharged Can be recharged

As 1 —Mercury cell As 1-car battery
2-fuel cell 3-Daniel cell 2-Lithium ion dry battery

(6) Purification of metals &Electroplating

P.O.C Electroplating Purification
1-Anode ' Pure meal we use in plating impure meal
2-Cathode metal want to be painted or spoon Pure meal

solution of the metal salts
want to purify

solution of the metal salts want to
 paint
(7) Anodic protection and Cathodic protection

e " 2 1
1) Anodit Sigtashpys metal

3-electrolyte

E H mﬁ‘vl-:l-.l Ix!

el-U

ANnosu

covering iron witlQfiére active metal

than iron ap akes( eded-gakranizing)

iron will be eatho ctanr.:i zinc will ano
: jdation. . :

s0 when scratch happens zinc will

corrddigfrsixadd tlontpotelorighime

covering iror sillothes active metal

than imngﬂéﬁlﬁg E‘fgéﬁ{{ﬁgéhing

takes plate iron i1s the anode and
corrode firsReduction

Low oxidation potential

SN B _~"01140200595

(%1 CamScanner


https://v3.camscanner.com/user/download

2L Axy= =1

el-U

ANnosu

King of excellenee

i’i;
[ c

inal.Revision

> 4 N
Jx1. Pot.
'Red. Pot. H 0 0 %
= + |

2-Write the scientific expression for
each of the following:

What is meant by

I-Systems in which the chemical energy in an
oxidation reduction processes is converted
spontaneously to an electric energy

2-Systems in which clectrical encrgy is converted to
oxidation reduction processes but not spontancously.
3-Materials that conduct the electric current through
the migration of its ions.

4-Materials that conduct the electric current through
the migration of its electrons.

3-The electrode at which reduction processes takes
places

6-The electrode of electrolytic cells at which
oxidation processes takes place

7-The quantity of electricity consumed on passing a
current with a strength of one ampere through a
conductor for a time of one second .

8- Particles which move in the electrolyte and carry
negative charge.

9- When a given quantity of electricity is passed
through solution of several electrolytes the weights of
substances formed at the electrode are directly
proportional to their equivalent weights.

10-The quantity of electricity needed to precipitate or
dissolve or evolve the equivalent gram of matter by
electrolysis,

11 -The process of losing electrons associated with

1-Galvanic cells

2-electrolytic cells
3-electrolytic conductors
4- electrunit:_fg;mducturs
5-Cathode

6-anode —pq'_sé__iﬁve pole
7-coloumb - :

8- anions nr.i.'_l’f!grhtive

ions -

9-Faraday seeond law

10-faraday

11-Oxidation
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the increase in the positive charge.

| 2-The descending arrangement of elements
according to their standard
oxidation potential with respect to standard hydrogen
electrode,

13-It s electrochemical process in which metals
oxidize or lose electrons

14-Process of covering iron with metal more reactive
than 1ron as zinc

15- The reactions in which the electrons are
transferred between reactant substances.

16- The electrode at which the oxidation reactions
take place in the galvanic cell.

17- U shaped glass tube filled with an electrolyte
solution and connects the solutions of the two half
cells without allowing a direct contact.

1 8-The cells in which the oxidation - reduction
reaction 1s a spontaneous irreversible reaction.
19-The cells which are characterized by their
reversible chemical reactions and store cleetric
energy in the form of chemical encrgy,

20-1t is used in measuring the density of the acid
solution in car battery

21- Electrolyte in the mercury cell.

22- the resultant water in it evaporates and can be
condensed as drinking water for astronauts

23- Organic compound is used in making container of
car batterywhich does not affect by acids

24-the active metal ¢lectrode which is connected with
the positive source in covering metals and will
corrode hirst

25- He deduced the relationship between the quantity

ol electricity which Tows m a solution and the
quantity ol matenial hiberated at electrodes.

26-It is the emf of galvanic cell consisting of S.H.E,
acting as cathode and the element as anode.

12-electro chemical
Series

13-Corrosion

14- gnh‘nniﬁlﬁun

15-Redox reactions

16- anode — i_'ltggaﬁve
pole -
17-salt bridge

18-Primary galvanic
cells (10

19-secondary galvanic
cells

20- hydrometer
21 —potassium

hydroxide -
22- fuel cell =

23-poly styrene.
24-sacrificial electrode

25-Faraday =

26. Oxidation potential
of an element
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27- Tt 18 the em! of a galvanic cell consisting of S.H.E | 27. Reduction potential
acting as anode and an element as cathode. of element

28-the amount ol chemical change takes place in 28. Faraday’s first law
electrolytic cell is directly proportional to quantity
ol electricity

29. Faraday’s second
29-the amount of chemical changes takes place in law
different electrolytic ¢ells connected series 1s
directly proportion to equivalent masses.

30-when one faraday (96500 coulomb) is passed 30. General law of
through electrolyte, it will dissolve. evolved or electrolysis %
precipitate equivalent mass at the two electrodes. '
31. Coulomb: equals
31-it is the quantity of electricity needed to ampere. second
precipitate 1.118miligram of silver

3-What is meant by corrosion ,write its chemical equation

Corrosion :
It is electro chemical process of metals due to oxidation or losing Electmns

a- oxidation of iron :

ke =——3>  2Fe™ + 4o =1]
b. At cathode {carbon) reduction takes place tor oxvgen of air as follow
2H,0 + 0, + 4e ™ JOH
¢. Iron ions (Fe’ ") combine with hydroxide ions (OH™) to form iron 11 ]‘I}*dm:{ide
2Fe’ + 4017 =2 2Fe(0OH),

d. Iron II hydroxide oxidizes in air to iron 11 hydroxide as follow

i" 2Fe(OH), + H,0 + 1,0, ——> 2Fe(OH); =

=1 SO the total reaction is the sum of the above as follow: P
“3‘-' 2Fe +3H,0 +7,0, ——3 2Fe(OH); _' e
1)

4-What happens when we put copper chloride solut .!E
electrolvtic cell

eIAU

Oxidation &reduction reaction take place non spontancously
a-at the cathode: H

ANnosu

Cu™+2¢ — Cu -

b - at the anode 2CI' — Clyt +2e

Total reaction
SN B _~01140200595
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5-Give the scientific explanation for

1-The galvanic cell is reversible cells
Because if the cell is supplied from the outside source with an amount of
electricity slightly higher than the original amount, the oxidation reactmn is
reversed to reduction and the reduction to oxidation.

3 - In galvanic cells , a salt bridge should be used .
Because it prevents the saturation of both half cells by excess ions, so that
they become electrically neutral and the current flows continuously .

4-The elements at the beginning of the electrochemical sepes are

strong reducing agents .
Because they lose the valence electrons easily.

5 - The elements at the end of the electrochemical series ﬂ'?re

oxidizing agents.

Because their oxidation potential is very small and they easily gam electrons .
6 - Copper does not replace hydrogen in acids or water.
Because oxidation potential of copper is less than that ol hydmgen or it
is less active than hydrogen . so it can not replace it in acids or water .

7- In galvanic cell, zinc plate is considered as an anode and the

copper plate as cathode,
Because an oxidation reaction takes place at zinc plate and a reduclmn reaction

i; takes place at copper plate .
.E Zn + Inti4 e i
E Cu? +2e » (o

8- Silver nitrate solution should not be kept in copper vessels.
Because the oxidation potential of copper is higher than that of silver i.e copper is
more active than silver . so it replaces silver in its salt solution and vessel decay.

eIAU

ANnosu

9-the color of copper sulfate disappear when put in zinc plate
Because zine replaces copper and zine sulphate formed which is colorless
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10-We can save a solution of zinc nitrate in copper vessels
Because the oxidation of copper is smaller than the zinc oxidation of so it is less
active than zinc and cannot replace it in its solution

11-electric current stops in a Daniel cell after some times?
B. zinc metal dissolved in the zinc half-cell or copper ions are decreased due
to precipitation in the form of copper atoms in the copper half-cell -

|2- primary cells called dry cells? -
Because electrolytic materials are in the form of dry and not liquid
13- mercury battery must be disposed of in a safe manﬂer"
because they contain mercury, a toxic substance :

14-mercury cell used in-ear headphones, watches? =
B. they have small size and their voltage stay for long time —=

15-Lithium battery prefers to use than dry batteries?
Because 1l 1s a secondary cell can be recharged agan

1T

L

16-lead accumulator must recharge the from time to time
Due to the consumption of sulfuric acid and increase the amount of water and
weak electric current and turns lead and lead dioxide to lead sullate -

17-Electroplating of metal has a great economic importance
Because it protects the metal from the rust and corrosion and give 1t a shiny
appearance =
18-carbon electrodes must be replaced from time to time when
extraction of aluminum metal 0l
Because rising oxygen reacts with the carbon electrodes and givesicarbon
mono oxide and carbon dioxide —
Ot 20 s CO + 100
Causing erosion of carbon electrodes
19-Recently we use a mixture of salts of aluminum sodium, calcium,
fluorides, rather than carylite when extracting aluminum metal?
B. it reduces melting point and has lower density than of the molten which
tacilitates the separation of aluminum, in the bottom of the electric cell

20-Copper (99%) not prefer to use

E H mﬁ‘vl-:l-.l Ix!

eIAU
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Because copper (99%) contains the impurities of iron, zine and gold. which
reduces the ability of copper conductivity

21-5cientists care much attention by electrolysis and the development of
research

Because it is used in electroplating and prepare some of the material in
the industry and metal purification also source of electricity batteries

22) Addition Fluorspar in extracting aluminum from bauxite .
To decrease its melting point from 2045% to 950%

23- 5alt bridge is important in Denial cell

It pre\fents the formation of excess ofiZn”") in the Zine half cell Hﬂd.—ﬂ]'i:l.-ﬂ.‘:b
ofiSO,)” ions in the copper half cell so the current will ::untmuchusl_'z_ﬂ_ﬂw

24-The standard hydrogen potential is not equal zero in some cases.
Due to changing the hyvdrogen ion concentration in solution or changing the
potential pressure of the hydrogen gas or both . ==

25-Both of magnesium and iron replace hydrogen of the diluted ag'éids but the
reaction is faster in case of magnesium, :
B .each of them 1s more active than hydrogen of acid and magnesium is more
active than iron |
26-The density of the sulphuric acid in the battery can identify the car
battery condition.
B. when the battery is completely charged the density of acid equal h:l:!m 1.28 to

1.30 gm/cm” but if the acid density decreased to less than 1.2 gmfnm , the
battery needs to recharging and increasing its acid concentration

27-Lithium is used in making mobile battery .

B. It is the lightest known metal and it has the lowest standard red uﬂmn
potential relative to all metals ( - 3.04v) _
28-The total e.m.f of the car battery is 12 volts although each lead cell

forming it is 2 volts only.
It consists of six cells are connected in senes. Cach cell produces 2 volt and
the emf of battery =2 x 6 = 12 volts

6-Choose the correct answer
1-To deposit one gram atom of a trivalent metal it is required to pass a quantity

of electricity of.........

E H u‘[ﬁ‘w:-:l-.l Ix!

elAU
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a ) 189000 coulomb {_b) 289500 coulomb

¢) 96500 coulomb (d ) 9650 ¢

2-The gquantity of electricity needed to precipitate 1/10 equivalent of silver from
silver nitrate solution is........................ [Ag=108]

a) Faraday (b) 1/10 Faraday

¢ ) 1/5 Faraday (d) Faraday

3-The positive pole in the mercury cell consists of ..o

a) graphite (b) copper ¢) aluminum (d)Zine

4-The anode in the car's battery ismade of .....___..

a) Copper ( b) aluminum ¢ ) lead ( d)iron

5-To precipitate 32.5 gram of zinc [£n= 63 | by electrolysis equals.........
a) 2 Faradays (b) 1 Faraday c¢)0.5 Faraday (d)0.2 Faraday

6-The anode in the galvanic cell is...............
a) The positive pole where oxidation process takes place

b) The negative pole where oxidation process takes place

¢) The positive pole where reduction process takes place i

d) The negative pole where reduction process takes place

7-Each half cell in the galvanic cell is called a ........... electrode.

a) standard (b} reducible ¢) non - reversible ( d) reversible

8-The cathode in the galvanic cell 1s considered as......... =
a) the negative pole at which oxidation process takes place {
b) the negative pole at which reduction process takes place =~
¢) the positive pole al which oxidation process takes place
d) the positive pole at which reduction process takes -place
Q-The neutralization of ions in the two half's of the galvanic cell takes place
s
a) Introducing electrons in the oxidation half cell g
b) Salt bridge. ~
¢ ) getting electrons out in the reduction half cell. :
d) getting electrons out in the oxidation half cell.
10-Mass of gold precipitated by passing one Faraday in a solution of gold 111
GO 18 ... it z
a) 1 mole b)32molc  ¢) 1/3 moles (d)2moles
| 1-To recharge the lead cell an outside source of electricity 1s connected to the
cell which have potential.............
a ) slichtly higher than the potential of the cell
b ) lower than the potential of the cell
¢) Much higher than potential of the cell d) equal to the potential,
| 2-In the car battery the cathode is.. TR
a) lead dioxide (b ) lead nxlde ¢ ] Iead (d)iron
| 3-In the car battery the electrolyte is..

—

E H mﬁ‘vl-:l-.l Ix!
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a ) dilute hydrochloric acid . b ) dilute sulphuric acid.

¢ ) Concentrated hydrochloric acid .d ) Concentrated sulphuric acid.
13-Mass of copper. precipitated by passing 965coulombin a solution of copper
sulphate is....... cu=63.5

a)0.31754 grams (b)) 635 grams c) 635 grams (d)31. 75 grams
14- Electroplating is used for the following purposes..........

a) protection of metals from nitrogen

b) protection of metals from ren:luctmn

¢ ) protection of metals from corrosion and decreasing the value of metals

d) protection of metals from corrosion and increasing the value (ii’metals
15- Lead storage cells are.. -

a) dry cells (b ]I gas cctls
¢) liquid cells (d) alkaline cells

16-The law which states that the weights of substances precipitated or consumed
by the same amount of ¢lectricity are directly proportional to their équivalent

weight's is.. =

a) Faraday's ﬁrst Iaw {h] Faradav's second law

¢) Ohm's Taw (d) Vandar Waal's law

17-If you are provided with the lollowing metals:

[ron - copper - zinc - gold. —

vou can determine their locations in the electrochemical series by one of the
following.....

a) s malleability and ductility . :

b ) addition of water to each metal. 3

¢ ) addition of each one to a solution of the other metal

d) addition of hydrochloric acid to each metal

18-The apparatus used to measure the electric potential difference for a half cell
| i.e. oxidation or reduction |....... -

i' a) voltmeter (b) galvanoscope ¢ ) voltammeter (d) ammeter

]g_ 19- During purification of copper the impure copper is used as . .. pole

L= A) positive (b) negative ¢ ) standard (d) magn-:i:lm

=|  20-Mass of magnesium precipitated by passing 2 Faraday in mlutmmf

= magncsium sulphatc is.. . Mp=24 —

E a) 48 grams { b } ll grams

Ml € ) 306 grams (d) 24 grams

g,=n (21) X, Y. Z and W are four metals, on heating

E £+ W oxide =7 oxide + W X+ Z oxide = No reaction
X+ Yoxide=X oxide + Y X + W oxide - No reaction
So, the metals are arranged according to their chemical activity as ;
(a)Y=X<=W<Z (b Y=X<Z<W
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(C)X<Y<Z<W (d)X<Y<W<Z

inosugpuewf

1-Write the expression for each phrase: What is meant
by
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|- It shows the number and kind of atoms inside the 1-Molecular
molecule. formula

2-1t shows the arrangement of the atoms inside the 2-structural formula
molecule and its bonds.

3- More than one Organic compound has the same
molecular formula but differs in their structural formula and
also differs in physical and chemical properties.

J-Isomer

4-1t 1s a series of organic compounds have the same general

formula and chemical properties but graduated physical 4-homolegues series

properties

5-They are characterized by the presence of single bond 5—satur&_1|:ﬂ
between two carbon atoms. hydrocarbons
6-They are characterized by the presence of a double or 6- unsaturated
triple bond between two carbon atoms . hydrocarbons

7- 1t 15 the breakdown of large hydrocarbons into other

, 7-thermal eatalytic
small ones using a catalyst.

cracking
#-1t is derived from alkane chain by removing one of the -
hydrogen atoms from a carbon atom in the chain and cannot 8- alkyl group
be found alone, :

9-it 1s derived from aromatic hydrocarbons by removing 9-aryl group
one hydrogen atom from benzene C.H, and cannot be 3

= found alone. -

= :

"; 10-1t is a process where simple molecules are combined 10-polymerization

i together 1o form giant molecules with big molecular mass. B10

E 11-It is a mixture of caustic soda and calcium oxide . -

= 11-soda lime

E | 2-1t 1s addition reaction forming unstable compound -

| which loses a water molecule, and a stable compound is 12- C“F“]?ﬂ“
formed. hydration

=
e
0
E 13- Alkyl

, - Alkv

13- It is derived from the corresponding alkane by A as 4
removing one hydrogen atom its general formula

SN Lo ~01140200595
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(Callay 1) 14-thermal catalytic

14- Process of heating the heavy petroleum products under ~ ¢racking
high pressure and in the presence of catalyst to give short
chain products.

15-On adding an asymmetric reagent to an asymmetric 15-Markownikof
alkene, the positive part is added to carbon atom which has  rule
laree number of hydrogen and the negative part 1s added to
the carbon atom which has less number of hyvdrogen atoms

. . . . 16- Bayer reaction
| 6-1t is the reaction of ethylene with potassium y

permanganate in a basic medium

17- Oxy acetylene
17-Flame is used for welding and cutting metals. flame -

18- Catalytic
18-Reaction of acetylene with water in the presence ofa  hydration
catalyst
19-ali phatic
hydrocarbons

—

19-Organic compounds derived from fatty acids which
contain a big ratio of hvdrogen

20-1t is composed of two parts, tail is a long carbon b
chain which is hydrophobic and head is an ionic group  20- Detergent
which is hydrophilic,

21- Alkynes
21-They are aliphatic compounds characterized by the
presence of a double or triple bond between two carbon
atoms have the formula C Hs,.» 22- condensation
polymerization

22-11 takes place between two different monomers and
accompanied by losing a simple molecule such as water.

-

-
[
k

ﬁ L

=
¥
:
al

= 3-Give reasons for —
(1) The failure of vital force theory. '

Because the scientist Wohler destroved it when he prepared urea by heating
of two inorganic compounds (ammonium chloride and silver cyanate).

AN

-5

i

(2) The great number and variety of organic compounds.

Due to the ability of carbon atoms to combine with themselves or with
other atoms by different types of bonds & carbon is tetravalent

(3) Both of ethyl aleohol and dimethyl ether have the same molecular formula

SN L ~01140200595
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(C2HgQO), but they have different properties.
Because they have different structural formula or isomers

(4) Methane is a saturated compound, but ethene is not,
Because the bonds in methane molecule are single sigma bonds, but
ethene molecule has a double bond between the two carbon atoms one sigma
and one p1 bond.
(5) Alkanes are chemically inactive chemically.
Because the carbon atoms are combined together by a single S]E'mﬂ hond
which is strong and cannot broken casily.
(6) Alkanes, alkenes or alkynes are homologous series.
Because each compound exceeds the previous one by (—CH3) group.
{‘IL- CH;
(?}A{:wrdmg to (IUPAC) system, CII3 — CIH; — Cll; is not Hlllllﬁ.l
2—ecthyl propane.
Because the longest carbon chain contains four carbon atoms so, it is
named 2—methyl butane, -

8- Soda lime is used instead of NaOH in preparation of methane. —
Because Soda lime is a mixture of NaOH and Ca0Q , Ca0O is used to {[_E_E]'EHSE
melting point of the mixture .

i

9 - Alkenes are more active than alkanes .
Because ol the presence of weak pi bonds in alkenes which 15 easily. hrﬁken but
alkanes have strong sigma bonds which cannot broken easily '

10 -The colour of bromine water disappears when it is added to eth}iene,
while it remains on adding to methane.

Because bromine reacts with ethylene by addition forming di hrmnﬁﬂhﬂnc
which is colourless, whereas methane does not react with bromine .

11 - Baeyer's reaction is considered an addition reaction.
Because it is easy breaks weak pi bond in the ethylene,

E 1 mﬁ‘v'-.'l-'l i

12- Catalytic cracking is used in petrolenm industry . =
To change hydrocarbons of large molecules to small one to improve-economics
value of petroleum.

13- Catalytic hydration of alkynes is not used to prepare formaldehyde.
Because formaldehyde contains only one carbon atom while simplest alkyne
(acetylene) contains two carbon atoms at least.

INOSuUgpLu

14-The reaction of alkenes with water needs acidic medium
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To produce positive hydrogen ion because water is a weak electrolyte so the
concentration of positive hydrogen ion increases and break the double bond

I 5-Black carbon is important

It is used in the making of car tiers, black painting, polishes and printing ink
16-Alkenes are characterized by their ability to undergo addition reaction with
other substances
B. the weak I’i bond is broken down and saturated compounds are formed.

17-Methane is collected by downward displacement of water
Because it is slightly soluble in water.

18-Alkanes do not react by addition .
Because they are saturated hydrocarbons contain single sigma bﬂnﬁimly
which only react by substitution

19-Using chloroform as anesthetic is stopped -
Because the inaccurate estimation of the dose causes the death of patient

20-Freon’s are harmtul :

B. they causes the decay of ozone layer which protect the earth from
-

harmful effect of ultra violet rays. g

21-The use of ethylene glycol as antilreeze substance .
Because it forms hvdrogen bonds with water molecules and- 11pri:w.:ntt-.
their combination with each other to form ice crystals

22-Bromine dissolved in carbon tetrachloride solution, is not used m
differentiate between ethene and ethyne.
Because both of them reacts with bromine and its red colour discharged.

w

23-Active metals like sodium are covered by heavy alkanes,
To protect them from rust, corrosion and reaction because alkanes are non-
polar compounds insoluble in watcr. -

X==

24-Freons are used in air conditions and fridges.

-uewrh

Due to its cheap price, easy to be liquefied, non poisonous, odourless and
nonflammable non corrosive for metals,

—

nosue

25-0On reacting ethene with potassium permanganate in alkaline
medium, the colour of potassium permanganate is discharged.

Because it reacts with ethene by addition and pi bond is broken.

SN P ~01130200595
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26-0n adding hydrogen bromide to propene, 1-bromo propane is not formed.

According to Markownikof's rule, if the alkene is asymmetrical the
hydrogen atom 1s added to the carbon atom which 18 rich in hydrogen
atoms. and the halogen atom 1s added to other carbon atom which 1s poor in
hydrogen.

27-Before collection, Ethyne gas is passed through copper sulphate
solution in dil. sulphuric acid.

To remove phosphine gas (P1I;) and hyvdrogen sulphide [111&,1 ~which are
impurities in calcium carbide.

28-Ethyne sometimes burns with a smoky flame.
Because in a limited amount of oxygen and carbon is not completely burnt.

29-Oxvacetylene flame is used for welding and cutting metals.
Because the temperature of reaction reaches more 3000°C.

30-Ethyne reacts by addition in two steps while ethene reacts in n';ié"step.
Because ethyne contains two (pi) bonds while ethene contains one only.

3-Choose the correct answer for each of the following : - ;_ |
| - Catalytic cracking of octane ( Cg H.jg ) . ...ceceveneneenee.e.. 18 produced.

a) heptane and methane b) butane and butvlene  c) ethane .hexane

2 - Catalytic hydration ol acetylene produces...................
a) cthylene b) acetaldehyde c) acetone

3 - Heating of anhydrous sodium acetate with soda lime pmduccs
a) ethane b) methane ¢} propane

-

4 - Oxidation of ethylene by potassium permanganate in alkaline medium
is called ................... reaction .

a) Haber b) Baeyer  c¢) Fridel-Craft s
S-reaction of methane with chlorine at ultra violet rays 1s called ..............
reaction

a. oxidation, b. addition. ¢. _substitution, d. elimimnation
6-The molecule of detergent 1s composed of two pans tail is a long_carbon chain
and the head is an ionic group which is ..ieeeeees

ajhvdrophilic b)hvdrophobic C€) h}dmphnhm d}t}’dmphubiu

7-The alkane which contains more than 17 carbon atoms, isa ............ alkane .
a) Solid b) Liquid ¢) Gaseous d) Vapour

140200595
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8 - The reaction between ethanol and acetic acid is called ..........

a) oxidation b) esterification.  ¢) neutralization

9- Catalytic hydration of acetylene and oxidizing the product produce ..................
a) ethylene b) acetic acid ¢) acetaldehvde

10- Adding HCI to vinyl chloride produces ..........

a- 2,chloro propane  b—ethyl chloride  ¢— 1,2 dichloroethane d-1,1dichloroethane
4- Write the structural formula for each of the following: - -
1) 3 - methyl 2 -butanol | =
2) 4 - chloro 1 - hexene . =

Write down the name of the following compound according t{if:H;IPhC
system: k=

CH3CH(C2Hs ) CH2CH(CH3 OH =
2,3 dimethyl butanoic acid .

0 —

I —

CH,—CH —CH —C —OH

| | """""""""""""""

CH, CH, 3bromo,2methyl hexane
CH, Br _
N
HC—C—C—-CH, -
H H -
The molecular formula C3H60O Ol0
represents a ketone, —
The molecular formula C2 114 O2 represents —

an ester

01287996430
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Monomer Cnmmn:n:ial*.':r Type of One property one use
g gl “ﬂﬂ‘i Iymerization | jedsdi peiph anl | Sleiasiol asi
h’ pallipy P ok

Formaldehyde ary Seasitie thermo Ash trays
ormalde : - condensation &
elite P resistance K.
+phenal | * h ot 2 1 __&
;- insulator

R electric

Jaieh 4 o insulator
E:

Write the IUPAC name of ==
33- CH;C(CH;), CH(CH,CH;)CH;

-----------------------------------------------------------------------------------------------------

CH;C(CH;), CH{CH,CH;) COOH e

36- (CH;),C(CH;),

---------------------------------------------------------------------------------------------------

D T I T T T I T T T T T O I I T B T I T O B I T B T T I B A B B A T R T i A e I R I i

(CH3),C(CH3)OH -

inosugpuewf

01287996430
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1- Scientists staladl Js

What is the rule or effort of the following scientists in chemistry?

1-Fischer-Tropsch
Conversion of water gas (a mixture of hydrogen and earbon monoxide) to
liquid fuel in presence of iron as catalyst

2-Haber- Bush
Preparation of ammonia gas in presence of iron as catalyst

3- Goldberg —Wage put Low of mass action :-

At a constant temperature, the rate of a chemical reaction is directly
proportional to the product of multiplication of the reactant concentrations

4-Ostwald put Ostwald law:-
It 15 a quantitative relationship between the degree of ionization () and dilution

degree of ionization (a) is directly proportional to dilution
o=

S-Le Chatelier_put Le Chatelier principle

Any change in the conditions of equilibrium such as pressure, concentration or '
temperature will shift the equilibrium in the direction which will opposg the

change

6- Faraday
Put faraday laws ol electricity for the relation between the amount of substance
precipitated or evolves at any electrode and quantity of electricity passes in

solution :

7-Daniel made Daniel cell which is galvanic cell of emf=1.1volt
Which changes chemical energy to electric energy spontancously.
8- Berzelius He put (vital force theory)

Organic compounds are formed only under the effect of a vital force
which is found in living cells as animal & plants

9- Wohler he made Objection of vital theory

SN PSr_~01140200595
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Wohler prepared urea (an organic compound in urine of mammals) by
evaporating ammonium cyanate solution (inorganic compound)

NH,Cl +AgCNO _ * NH,CNO +AgCl

———
L |
NH,CNO * H,NCONH,
ammonium cyanate urea

10- Markownikoff put Markownikoft s rule |

"On addmg an asymmetric reagent (0 an asymmetric alkene, the positive part ol
the reagent 15 added to carbon atom which rich in hydrogen atoms and the
negative part is added to the carbon atom which poor in hydrogen atoms

HIH ; I
[I-C={'J-FI-II + HBr 5 II-F.-‘.:]-C-]I h
H H BrH 2
Propene 2 bromo propane

11-Bayer made Bayer s reaction

It is the reaction of ethylene with potassium permanganate In a basic medium
To get ethylene glycol (di hydroxy compound or glycols)
H.\'I]“ﬂ_] :
(1111'—_[—,]13 +Ilgﬂ +[ﬂ] - {1113: {111 -

|
Basic medium OH OH :
Ethylene glyeol

[t is used to test unsaturation of alkene or alkynes
toluene or methyl benzene

| Write the molecular formula & structural formula of the following

Name Structural formula Molecular formula
ﬁ) -
1-Urea H-N-C-N-H H N;CO
?,, H H
[ |
4 | 3-Ethylene glycol HE=C=R C,H0,
B | 1,2 di hydroxy ethane |
OH OH
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- 4-Mention fﬁﬂ-ﬂi’gﬂf the ﬁallawnn:g;ﬁy imp’liir-tancie ﬂl‘}‘El‘F. uf' ’
g W a oo Y = e L = = _&

Name

Use or importance

I-Qualitative Analysis
2-Quantitative Analysis
J-organic analysis

4-Volumetric analysis

5-Titration

6-chemical analysis

In medical field

7- chemical analysis

In agricultural field
8- chemical analysis

In industrial field

9- chemical analysis

In environmental field

li-Indicators

11-burette& conical flask

12-Ash less filter paper:

13-Catalysts in catalytic
converters
14-Enzymes

15-salt bridge

1-detremenation components or constituents of
substance —
2-detremenation the ratio or amount or
concentration of each component in substance.
3-Determination of the elements and the functional
groups of compound. >
4-1t is used to measure unknown concentration of
reacting solutions by known concentration solution
called standard solution. =
3- volumetric process used 1o determine concentralion
of solution using standard solution -
6- Determine the concentration of sugar, urca & active
elements in drugs, ,
7-Determine the soil properties as acidity nr-éﬂ_!calinit}f,
type and ratio of elements in soil . .
8-Determines the concentration of com pﬂnents of
industrial products.
9-Determine the harmful environmental pollutants in
water and food. and amount of carbon mr:rnr:_-r;xidi:, sulphur
dioxide and nitrogen oxides in air pollutant gases.
10~ determination the end point of the reaction by change
their colour with changing the medium of rﬁaeunn
1 1-Tools of titration process -
12-kind of filter paper doesn’t leave ash enburning,

13-1t converts the gaseous combustion products,
which cause air pollution, into safe products.

14-Catalysts for many biological and industrial
PIOCESSES.,

15-1t prevents saturation of excess of (+ve) zinc ions
or (-ve) sulphate ions in the two half cells so current
will continuously Mow,

SN P _~01140200595
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16-standard hydrogen 16- Its potential equals zero , used for measuring

electrode. the electric potentials of unknown electrodes

17-Mercury cell 17-1t is used in ear phones, clocks and cameras

18- fuel cell 18-1t is used in spacecraft and shuttles and produce
water used for drinking astronauts.

19-Lithium ion dry 19-It 1s used in mobile and laptop cﬂmputars

battery & some of recent cars instead

20- poly styrene 20- making Container of car battery

21-sacrificial elecrode 21-it protects iron pipes and ships in salty water

22-hydrometer 22-measuring the density of the acid sm::luhs}n n car

baltery 0
23- cryolite -Na;AlF, 23-dissolving or solvent of bauxite =
24-fluorspar-CaF; 24-it decreases the bauxite melting point from
2045%¢ to 950 “¢
25_fluoride salts of 253-They have low melting point and a f{JWEdeI]EIt}

P " a——— used in_Extraction of Aluminum by elei:tmly:-.n-.

Calcium of bauxite (Al;O,) instead of fluorspar

27_Silver bromide 27-Making Photographic films -

28-Black carbon 28-making car tiers, black painting, pﬂirsﬁes and
printing ink

29-Water gas 29- fuel and reducing agent in Medrix furnace.

30-antifreeze substance in car radiators in cold
countrics. ,the hydraulic brake ,printing ink
polyethylene glycol (PEG) is used in the
manufacture of Dacron fibers, phntngraphﬁ:’ film
and u.:s::.v;:tte tap::s

30-Ethylene glycol

E 1 mﬁ‘v'-.'l-'l i

2  5-Wri tﬁe ctural rmulﬁ d of the fc
F it the S ural formula e e ortbe T -
5” Compound name Struttura!:IF ormula uses
n
o |
= 1 Chloroform H- E—CI It was ust as
d anesthetic substance
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Halothane Br F
Or u_e_k_ |anesthetic substance
2 Z-bmn_‘l{} 2-chloro - (" instead of chloroform
1.1.1 triflouro ethane cl F

H
1,1,1 trichloro EI-:':-II’.'-H .
3 ethane gl |I.| DI‘}’ Elfaﬂﬂg
Freons as cl Air cunmnuﬂs, fridges,
4 ‘ | rushed substance to liquid
tetra floro methane CF, . oa and perfumes , cleaner of
fﬂm'ﬂus one is dichloro % FI electronic Setﬂ._r_
difloro methane CF,(Cl, (A
. Test the presence of
5 anhydrous white hydrogen in ﬁ%ﬁni g
SOy S prinie CuSO, substance by absorbing

water ils m!nq;turnﬂ blue

3 : : : preparation of methane
6 | Soda lime It is a mixture of . § CaOy

Hn_'DH and calcium quick lime ) rai.":ljl.‘{clng the
oxide CaQ M.P.of the mtxiurﬂ

w

lﬁl_.:ll L |

N e

nosue

01287996430
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i #_-_H_'.ﬂ_. el 4 -;ﬁ,.:.IH“_'
CH(2) LaWSj__& Pl'ﬂb'[gm's 4

i Mass of substance (g)
Number of moles = Mole
Maolar mass (gram,/mole)
2- Number of particles or molecules
Number of moles = Mole
Avogadro’s number( 6.02 x10 23_} y
3- Volume of gas (L)
Number of moles = Mole
22.4 =
g molar mass {
The density of gas = gram / liter -
22.4 —
5- Number of moles
Concentration (M) = mole /liter or malar Or M
[Molarity) Volume [liter] e
&~ Mass of compound in the sample
W% of compound in impure sample = - x 100
Mass of impure sample
- Mass of element in compound
The W % of element in a compound = = x100
Molar mass of compound
8- Titration
f‘l"l|1"r'r| = [",] ZVI
M, W, =
M, =concentration of the acid (mole/liter). -~
M; =concentration of the alkali (mole/liter). :
Vi =volume of acid ml or L. V,=volume of the alkaliml Or L /"

M, = number of moles of the acid from balanced chemical equation. |«
My, =number of moles of alkali from balanced chemical equation.

Mass No. of Volume
Number of molecules (L)

mol
©€S | Molar mass| 6.02x10® | 224
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1YWhat is the number of moles of HCI formed and number of moles of

hydrogen remained without reaction, on addmgz mol of H, to 1.5 mol of Cl,

Write the balanced equation |
H,+ Cl;, —> 2HCl Substances react

Ilmole Imole ——> Zmole with each other by
L5mole 1L5mole——= J3mole fixed ratio

number of moles of HCI formed =3mole
number of moles of hydrogen remained without reaction =2 — lf3-_=_l_l.5mnl

2) How many liters of oxygen gas at (stp) can be released from thermal
dissociation of 42.6 grams of sodium chlorate { NaC103) into sodium

chloride and oxygen ? [0=16 , Cl= 35.5 Na=23]
Solution
Write the balanced equation =
2NaClO; ——>  2NaCl + 30, r
2(23+35.5+3x16)gm 3 X 22.4 liters
213 gm — 67.2 liter
42.6 gm — x liter
Volume of oxvgen = 42.6 x 67.2 = 13.44 liters 8
213 e

3-Mcthane CI1, is the main component of natural gas and burns, according
to the equation |

CH, + 20, — COy+ 2 H,0
Calculate the mass of oxygen required to produce 3.5 grams of carbon
dioxide. |[O=16 ,C=12]

Solution -
The Mole of carbon dioxide =12 +32 =44 gm

CH, + 20, —ii CO;+2H,0 =
2%x32g —— 44 gm I

6dg —» 44 _

Xg —» 35¢ =

44

2L Axy==i

e-u

nosue

4-In titration of 25 ml sodium hydroxide solution with sulfuric acid 0.1
Molar the volume of the acid consumed at the point of neutralization is 8 ml.
Calculate the concentration of sodium hyvdroxide solution

140200595
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Solution
2NaOH + HIS{].; —_— Na z,Sﬂ_i + ZHI{]

Mp -

8 x0.1
T — = —=2 M, =0.064mole/L
5 - Calculate the volume of hydrochloric acid (0.1 Molar ) necessary to
calibrate 20 milliliters of a solution of sodium carbonate (0.5 Molar ) until
complete reaction, —

Solution =
2HC1 + Nay(C(), 2NaCl + CO; + H20)
Acid Base —
My [ D1 | Ms | 05M :
Vv, X V. | 20ml e
M, | 2 [ M |1 (o

Vix My Vg x M <
MI Mh
Vi x 0.1 = 20x0.5
2 1
= . 20 x2 x0.5 =
Acid volume V, = RS = 200 ml :

6)20 mL of 0 .5 M sodium hydroxide solution is neutralized cumpﬂtely with
() .45 g of unknown acid whose molar mass equals 90 g/mol. Caleulate no. of
maoles of NaOH required to neutralize 1 mol of that acid. '

X==1

N-uewrf

= Number of moles = mass x molar mass
Acid I3
M T M HST} M = (.45 x90 = 40.5mole
v | B | Number of moles= M x V
g'l A\ : V;: 20ml :
i J"III: 1 er X
e
Vg = M W (11| =
= e s 40.5 —  0.5x20x10"
Ma Mp 1

X

|:x:=z.4 x10 “mol |

SN 00 ~01130200595
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7)-A 1.023 grams of hydrated coblet (Il) sluphate (CoSO4. X H20) was
strongly heated until a constant mass (0.603 grams. Calculate the percentage
of water of crystallization of the hydrated cobalt (Il)sluphate ,then calculate
the number of water molecules of erystallization and write the molecular

formula of the hydrated salt. Mass of Mass of

(C0=59,5=32,0-16,H=1) water in anhydrous

Solution substance | Xg 155¢
sample 042 ¢ |0603 g

Mass of water of crystallization=1.023-0.603=0.42 ¢

mass of water
% of water of crystallization = x 100

mass of hydrated salt -

= (0.42/1.023) X100 =41.1%
Molecular mass of CoSO4 = 59+32+(4x16)=155¢g C
anhydrous = s
155 ¢ of CoSO4 combines with x g of H20O
0,603 g of CoS04  combines with 0.42 ¢ of H20 ‘
Mass of water of erystallization in the molecular formula

=(155x0.42)/0.603 = 107.9=108¢ -
Molar mass of water=18g =1
X mole water = 108 = 18 = 6 mole

Or Mass of water insub. - mass of anhydrous sub.
Mass of water in sample mass of anhydrous sample
x g of 11,0 = 155¢g ~
—0azg 0603 -

Xegm =(155x0.42)/0.603 = 107.9=108g
Molar mass of water=18g
X mole water = 108 + 18 = 6 mole -

The molecular formula CoS0O4 .6H,0O -

E H mﬁ‘vl-:l-.l Ix!

EIU

8- 2gm of impure sodium chloride dissolves in water and added to
the abundance of silver nitrate 4.628 g of silver chloride
precipitated. Calculate the percentage of chlorine in the sample.

ANnosu

Solution [Ag=108 , CI=35.5 |
NaCl+ AgNO; ——» Na NO; +Ag (I
lmol 1mol

SN P ~07130200595
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The Muole of chloride CI'=35.5 gm
The Mole of AgCl=108+35.5=143.5¢g

B —— Al

1558 — = 14358

Xg — »  4628¢
35.5 x 4,628

Mass of chlorine = i = 114 ¢ =

114 %100 _sq0,

Percentage of chlorine in the sample = .

O-Iron ore Contains 30% of the iron 111 oxide Fe;O; how many t{m& of crude

needed to produce one ton of iron. [Fe=56 , O= 16|
Fe,0; —* 2Fe —

The Mole of FesO4 = (56 = 2) + 48 = 160 gm ——=
Fe0; — 2Fe -
160 ¢ =T 2x56¢g o
X, ton R 1 ton (10
X, (the amount of iron oxide for the production lffzﬂ of iron) == 1;-1-3 tons
Iron crude iron 1 oxide N
100 contgins 30 -~
X,ton - 1.43 ton ~=4
) 143 x100
Iron ore to get one ton ron = 30 =4.766 tons

1(-When oxidation of half grams of ore of magnetite Fe:Oy it turns into tron 11
oxide resulted in 0.411 g of Fe,0.. Calculate the percentage of black u:_ﬁde in the
raw. |Fe=56 , 0= 16]

w

lﬁ_.'-_:l:--l

=% | Solution: o) s
HE The Mole of Fes0, =3 = 56 + 64 =232 gm i
g The Mole of Fe;Oy =2 = 56 + 48 = 160 gm —
_?; 2Fe; O+ 120, —* 3Fes04 o
ol 2x332 9 —> Ix160g
| 2:x2xo0an {;"39?3 — O4llg
21k 160 x 3 O gm
-
0.3973 x 100
Percentage = 0.5 = 70.46%
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. Weak base Weak acids
I Fe(OH); HCN
| NH,OH HF
K, = a’xC HNO;
CH;COOH
o= “ K., H,CO;
C H;BO;
For acids ~ H,80,
[H301—_| =4KHC [Prﬂducts:la
pH = - log [H*] D .
POH = 14 - PH | Reactants]
For base :
[OH] =\kC P? (Products)
pOH = - log [OH"] ¥
PP tants
PH = 14 - POH ki

a,b numbr of gﬁul-'es
lonic product of watr

Kw = [H'][OH] = 10

:‘-3: Conc. Conc. conc -
XS f |
= o
::I - - .l. - .l t
= ‘
' K. >1 K=1 K. < 1

nosue

1-Calculate the cq uilibrium constant of the reaction:
I+ H, 2HI

Provided ﬁg the cocentrations of 1., H, and HI at equilibrium are 0.221,
0.221 and 1.563 mole/liter , respectively and comment on the result.
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[HI]? (1.563)
% =y (L] = = mBiia) TR0

K. is more than one the forward reaction is the predominant reaction,

2-If the number of moles of nitrogen, hydrogen and ammonia in the
container of volume 10 liters at equilibrium is equal to 27, 2.5, 0.5 Mole
Calculate the value of the equilibrium constant Ke of reaction to form
ammonia

Solution N;+3H; S=———= 2INH;
Concentration = number ol moles + volume in liters

The concentration of nitrogen N, =27 + 10=2.7 mol / L
The concentration of hvdrogen H,= 2.5+ 10=0.25 mol / L

The concentration of ammoma NH; =05+ 10=0.05mol /L. =

-

[NH,J (0.05)* ..
ST LN R = To2spe) K
J-Calculate the equilibrium constant (K)) of the reaction : :
N+ 20, .:H" 2NO; AH= -vep =1

When the pressures are 2, 1 and 0.2 atmosphere for the gases NO; O, and
N,, respectively . 2 \
2 !
Solution K, =  P*(NO,) _ =20
P = * F 02 S
P (N\;) P(O,) o =

=0

4 - In the balanced reaction
3H; (gas) + N (gas) == 2NH; (gas) AH=-ve —
Explain the factors that decrease the amount of ammonia formed
Solution

We can decrease formation of ammonia by (reaction moves back ward)
1- By heating or increasing temp. (reaction is exothermic)

2- By decreasing concentration of hydrogen or nitrogen gas
3- By decreasing pressure or increasing volume

2L Axy==1

elU

ANnosu
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3 - In the balanced reaction

CO+ H;O - H; + CO; AH =+
Explain how each change affects the following changes on the concentration
of hydrogen

A - add more of CO, b - add more water vapor

¢ - Adding a catalyst d - inerease the temperature

¢ - reduce the size of the pot [
Solution =

A - add more of CO; concentration of hvdrogen decrcases

b - add more water vapor concentration of hvdrogen increases

¢ - Adding a catalyst concentration of hydrogen does not change

d - increase the temperature concentration of hydrogen increases

¢ - reduce the size of the pot concentration of hydrogen does not change
bec. number of moles of reactants equal number of moles of products

6- Calculate the value of pH in 0.1 molar acetic acid snlutmn at ¢ % iy Bl
provided that the equilibrium constant of the acid is 1.8 x 107
Solution

1

107 =\ CK, C

[H:0] = \JOTX 18X 107 =1342x10” molar
PH =-log [H;0'] .
PH =-log1.342x10° =287

POH = 14-2.87=11.13

w

7-Calculate the value of pH of the solution of 0,01 mol /1 of sudmm
hydroxide

Solution |5)
Sodium hvdroxide strong alkali monoydroxyl fully ionized, so the
concentration of [(OH] is equal to the concentration of alkaline solution itself =
0.01 e

X==1

-uewrh

—

POH = - log [OH] =-1og 0.01 =2
PH =14-2 =12

nosue

8-Calculate Ksp for silver chromate Ag: CrOy If you know that the 8-
concentration of | Cr[H‘I]equal to 7.8 x 10~ mole / L. and the concentration
of [Ag 1 equal to 1.56 x10™ mole / L
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Solution
Ag, CrO;, == 2Ag" +CrO/~
Ksp=[Ag ] [CrO47]
Ke=[136 21071285107
Kep=19x 10"

9-Calculate Ksp for silver sulphate Ag, SO, If you know that its {_&gree of
solubility equal to 1.4 x107* mole / L.

conc¢ = number of mols x degree of solubility

Solution Un
Ag, SO, === 2Ag" +S0,” (
Ksr = [2Ag '] * [SO47]
Kgp = {2{1)2 X =
=(2x1.4 %1092 (1[x1.4 x 107 =
Kep=10.976 x 10

Eg ;.;1 96500 C A dg o I
' To despite one gm / atom of EL’II_"—h Cij =t nced 2F
{3} q - at. wt AT —— Al nead 3F
valency
= @ _—
1 96500¢ eq. Wt (gm
\;gh q (zm) M1 eq Wtj_
| =
E q (c) m (gm) M, eq wt; |
5 5- The amount of electricity for gram /atom or mole —
g = number of atoms in moles x 1F x va]i:ncf

i

1-A-Arrange the following electrodes in descending order according to the
strength of the reducing agents,

1-Zn?/Zn  [-0.76volts] 2- Mg/ Mg ** [2.375 volts |
3- 2CI/CL,  [-1.36volts] 4-K7K  [-2.924 volts ]
5- Pt/Pt [1.2volts]

nosue
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Descending order according to the strength of the reducing agents.
= descending order according to oxidation potential

Symbol process oxidation potential
1-Zn">/ Zn [ -0.76 volts ] 0.76 volts
2- Mg/ Mg ™ [2.375 volts | 2.375 volts
3-2CT/Cl, [-1.36 volts | -1.36 volts
4- K'/K [-2.924 volts ] 2924 volts -
5-Pt'* /Pt !_[1 2volts | -1.2volts

K'/K>Mg/ Mg " >Zn/Zn>Pt /Pt = 2CT/Cl,

2)-Write the symbolic diagram of the galvanic cell which consists of two
electrodes from the previous electrodes which give the maximum ElEl'.:h'_ﬂ motive
force with writing the e m.f . and

determine the direction of the electric anode Eﬂthﬂdﬂ

sk O K and CI K a4
aximum em tween K an . -

Emf=2.924 +1.36 =4.284 V ‘Oxi. Pot. = 2.924 -1.36

2K/2K'// 2CT /Cly ‘Red. Pot, 2924  1.36

3-If the reduction potentials of Magnesium and nickel is (-2.4 , -0.23 }Y!J]tﬂ

C-calculate the electromotive force,

Emf= 24+(0.23) =2.17v -
4-write the symbol of the following galvanic cell work indicating oxidized
redm:mg agent and the value of the electromotive force of the cell”
Hy+Cu®" =——s2H" + Cu :

Note that the oxidation potential of copper = -(1L.34 ¥ (qpnntanenus or nnt}
Solution
From the equation

H, —» ZH" +2e oxidation { H;reducing agent ) anode

respectively , answer the following ;

A- which is anode. Magnesium - anode cath[_nde

B-Write the symbolic diagram of the Mg | Ni

galvanic cell formed Oxi1. Pot. 2.4 0.23
3Mg /3Mg ™ // 2Ni/2Ni 'Red. Pot.| -24 ==0.23

Cu—  Cu”'+2e  reduction ( Cu
oxidizing agent) cathode anode cathode
Symbol of cell Hy/2H'// Cu*' /Cu H2 Cu

e.m.f of cell = zero + 0.34=0.34 volt Oxi. Pot. 0 -0.34
Spontancous because value of emf is +ve Red. Pot. 0 0.34

140200595
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5. If 19300¢coulomb of electricity is required to precipitate 6.5 gm of metal
from an electrolyte containing its ions. Calculate the gram equivalent weight
for each metal.

96500 C ——— eqwitgm

18300 c —— = 6.5 gm

eqwt =96500x6.5 =325zm

19300

6- Find amount of cleetricity which needed to precipitate 5.9 gm uf nu:kt:l
from (NiCl:) solution

Given that Ni*"+2¢e —» Ni |[Atwt of (Ni)=59]
eq. wt= at.wt = 59-295gm :
Valency 2

96500 C —_— 295 m - :
X € — 5 gm

Amount of electricity = 96500 x 5.9 =19300¢

29.5
7- In an electroplating process taking p]ar.e to plate copper by gold I]j-, pah:-,mg
0.5 faraday in an aqueous solution of gold (111) chloride.
Calculate the volume of the precipitated gold layver Crwen that the atunm: mass of
gold = 196.98 and the density of gold = 13.2 gm / em” . Write the cathodic
reaction . =1

eq. wt=_at.wt = 196.98- 65.66 gm qgG=05F
Valency 3
1F — > 05,66 gm

: 0.5F —> mgm 3
¥ |m=0.5x65.66+1 =32.83 gm =

]L density = mass +volume o
b= | volume = mass + density = 32.83 + 13.2 = 2.487 em’ 10
E cathodic reaction Au”+3e ——> Au C

8- A quantity of electricity is passed through two electrolytic cells connected in
series . the Ist cell contains copper (11) chloride solution While the 2nd cell
contains copper (1) solution . If the increase in the mass of the cathode in the st
cell was 0.073 gm [ Cu=63.5)

Find the increase in the mass of the cathode in the 2nd cell

in 1" cell

eg. wt= at.wt = 63.5- 31.75gm m; =0.0732m
Valency 2

elU

ANnosu
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in 2" cell
eq. wt= at.wt = 63.5- 63.5egm
Valency |
m; = eqwh = 0.073 = 3L.75 m:;= 0.146zm
m- eq.wts m; 63.5

91Passing a quantity of electricity in molten aluminum 111 oxide ammm mass ol
alummum precipitate at the cathode Find

A - The amount of electricity passing through the molten

b — Mass of oxvgen at the anode -

C - the number of moles of oxygen resulting note that (Al =27,0=16)

eq.wt= at.wt = 27=-9gm —
Valency E 3 &

1F — Y9gm =

qQF — 27 gm —

q=1x27+9=3F

eq. wi= at.wt = E=Hg“‘ v
Valency 3 o

IF ———> 8gm
3F ——— > m gm
m= 3x8/1 =24 sm
no. of moles = mas/ molar mass = 24/ 32 = 0.75mole
10) Passing a quantity of electricity of one Faraday in acidified water Find the
rising volume of hydrogen at the cathode and volume of oxygen at the anode
note that, (O=16.H=1)

:-3: For hydrogen =
5'[ eqwt— atawt = 1 —lgm =
,'f Valency 1 ol
= 1F — > lgm =
L no. of moles = mas/ molar mass =1/ 2 = 0.5 mole —
=1 |V = no.of moles x 22.4 =0.5x224=11.2 L .
5 For oxygen —
=2 Jeq.wt=- atwt - 16 -8gm

uh i Tty

0 Valency 2

8 IF — > $gm

no. of moles = mas/ molar mass = 8/ 32 = (.25 mole
V=no.of moles x 22.4=0.25 x22.4=56 L
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Choose the correct answer for each of the following:

J1{Amount of electricity required to precipitate 1 mole of copper. equals
virevenr.... according to the following reaction Cu'*? (aq) + 2e —>

Cu(s)
a)lF bYOSF c)2F d)4 F =

2) The number of moles in 72 litres ol ammonia gas (NH3) at (S. T P] 15
------------ moles. (a) 2.3 (b} 3.2 (c)23 (d) 32 (|

3) Whmh of the following. increases on diluting hydrochloric acid w;th
water?-- no

ia) The rate of its reaction with magnesium .
() The concentration of H ions. =
(c) Its electric conductivity.
(d) Its pH value.
4)On mixing an equal volumes of 0.5 molar solution of HCI anc]_ {Zl 5 molar
solution of NaOH the resultant solution is...................... -

(a)ncutral. (b) basic. (c) acidic. (d) alkaiiﬁ_.a-_:‘:

5) On mixing 100 ml of (.5 molar solution of HCl and200 ml of 0.5 molar
solution of NaOH the resultant solution is......................

(a)neutral. (b) basic. {(¢) acidic,

w

5) Hydrochloric acid is one of the strongest acids. The pH value of its solution of

X==

1 molar concentration is .........ccoccvvvnns.

(a) zero (b} 7 (c) 13 (d) 14 >

6) 0.001 molar solution of hydrochloric acid has a pH value equals...............

-uewrh

| ()3 (b) 1 (c) zero. @i

;,=n TiTo precipitate 1 mol of tri-valent element, it's required to pass an amount
E of electricity ecquals -+ _to one of its salt solution.

sl (a)9650C  (b) 96500 C (c) 189000 C  (d) 289500 C

8)The particle which contains 36 electron , 49 neutron and 38 proton, it isa / an
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a) 1on whose charge 1s -2 b) atom whose atomic no. 15 87

¢) ion whose charge is +2 d) atom whose atomic no. is 49
9)The quantity of electricity required to precipitate 2 mol of aluminum, equals
------------ according to the following reaction :

Al™ + 3e- — Al
(a) 0.5 F (b) I F (¢} 3F (d) I.EF__ .

10) When 22.4 litres of oxyeen gas were reacted with 70 litres of h}dmg-en oas
to produce water vapor. the remaining hydrogen gas at (5. T.P) was found to be

(2) 47.6litres.  (b) 238 litres. () 25.2 litres.  (d) 50.4 litres. ©

a)Write the chemical formula for two compounds of tranaitiun-elejr’lj}énts
compounds, at which one of them has an oxidation state (+3) and the other is
(+4) Then mention one usage for each of them.

b‘,l[}n the ﬂppﬂsue I' gure, the candle is surmunded mth a su hstanct (X) am:I
on adding dil. hydrochloric acid to this substance, a gas is pruducﬂ!]_ and

causes putting off the flame of the candle, ;
a-Suggest two names of this substance (X),

w

c- ‘ertmg the chemu:at equatmn expressing the reacnnn nf one uf them

with hydrochlorie acid -:_1

l-i'

X==

d) How many methylene groups (CH,) in a molecule of arumaﬁ:: Izt;nzene and
cyclohexane ?

-uewrh

nosue

Full mark J) 4xa)
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Drawing

| :
~ Daniel cell

INOSuUgpLu

discharg

: | Car battery |
-'-

p=]

e elctrolyte

E Anode(-) H,S0.,  Cathode(+)
= PbO,

e

[ Cila g Wl gulba) ]

i Standard hydrogen electrode :
|

Ao cathode ™ -
(-) T (+) (1atm) tube -
Cu
2n ?alt
ZnsO, bridge CusO. HCl
as Naz50, - im
Zn/Zn*" // Cu’* / Cu Hy /2H" as anoBD)
or 2H'/H, ascathode
Mercury cell J -
Zn | ~Fuelcell |
{anode) -
Anode (-) = :
KOH ”
electrolyte Hydrogen _ cathode (+)
fuel = Oxygen
Hg(y + graphite .
el Axcess | water
Hydrogen KOH
Zn® + HgO — ZnO + Hg’ Electrolyte
, 2H,+ 0y — 2H,0 + energy

Lithium ion battery

clctrolyte  Cathode(+)

Anode(-) LiPF, LiCoQ;
LiCs | .
[ :d- - e i‘:"}} .....
| = -l
L [.B
discharge

Pb(s) +PbO; +4H" +250, = 2PbSO, + 2 H,0

LiCs + CoO, * (s + LiCoO;

SN VP ~01140200595
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Electrolvsis of copper chloride Extraction of aluminum
Cathode | I_II Anode
-Ve I +ya

bauxite +CaF;

Cryolite +
MNasAlFg

aluminum

Cu + 20— Cu+Ch 2ar?+30° —, 2184%0,

Electroplating the spoon with silver = Purification of impure copper

anode
impure

copper

cathode

Pure
copper

CuS0,
AEND; 2+
+ i
AE+ +e — AE | . Cu 2e ﬁ Cu
Test organic sub. Methane in lab or benzene

Organi
substance

White copper

e sulphate NaOH/Ca0
copper
oxide Lime wate

A

L
H?_ + Cul & Cu+ Hzﬂ' CH;COONa + NaOH cao/f & 'CH.; Ha:cu;

—>
C+2Cu0 _25 2Cu+CO; CsHsCOONa + NaOH cao/y ~  CeHg+ NasCO; |
dry distillation :

2 Axy==

ethylene or ethene in lab

acetylene or ethyne in lab

eIAU

ANnosu

CH:OH 1m0 H:s0, CHy + H0 CaC;+2H,0 —> C(; H;+Ca(OH):

"1 40200595
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{.__ b2 *

iy Huw ﬁﬁn ynu dlﬂ”ﬁﬂﬂlﬁf& Keﬁee;?_ Ty

:.__.

I-methane and ethylene (e Lol (i balall £ o ;é 5 (sl gi'l dala {Nh'r

2-cthane and acetylene

Exp. Methane | Ethylene or ethene | Acetylene or ethyne
1-Bromine No reaction | The Red colour of | The Red colour of
water dissolves bromine disappears | bromine disappears
in CCl, -~

2-By adding No reaction | The violet colour of | The violet colour of
KMnQ, KMnQ, disappears | KMnO), disappears

|-methane 1500°C 10
ZCH.; —_— ,H; + 3H; —
fast cooling -

CH, Mk C + 2H, -
black carbon (15 used in painting ink, black pint ,car trres, polish)

T25%

CH, + H.O CO + 3H, (C
E5. Warer gas (IS used as fuel, reducing agent in Mtdrex fl.ll‘l'lﬂ-EE'_l
H OH
2-ethyne H2 80, 40% ¥ el =3
H(C=C-H+H. 0 — H-C=C-H—_ CH;CHO
acetylene HgS80y 60%  vinyl alcohol acetaldehyde
Unstable {ethanal)
= C.H:0H  180°C/"2™ CH, +H0 _
| i‘ 3-ethanol H,80,/110% ethene =
| GHOH + H,S0, 80% _ GHs HSO, +H;0 e
Hg Ethyl hydrogen sulphate 2
7 | Hydrogenation ( reactmn with hyvdrogen) S
> & —
| H
5 Pt/Ni | Pt/Ni
- H-C=C-H + H, » H—(C=C—H ey CH;-CH;
7y
o Alkyne 150 :300°c alkene +H; alkane
=
q

01287996430
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Burning of alkane,alkene&alkyne
1) CH, + 20 Pt C0O; + 2ZH;0 + Energy

NN

P
2) CH=CH; +30; — 20C0; + 2H;0 + Energy

Burning of acctylenc in a limited amount of oxygen.

J3) 2CH+30; _A . 20C0,+2H0+2C

E—

smoky flame
FaX In excess oxygen
4) 20,1 + 30 , 4 €Oy + 21,0 AN=-3000K..] -

Oxy acctylene flame is used for welding and cutting mlie-i-?ﬂlsh

21-Halogenation (reaction with halogen Cl; Br., .} i€

[ a- Halogenation of alkanes [substitution reaction ] WS

(Y

CH_rI-Clg — CH.(] + HC1
Bzl chileride (chioromethme)

v —

CHiCl + Cl; —— CH:Cl; + HCI
1 chicro methn

. —

(TR ! —

CHyCl, +Cl, — CHCl; + HCI
n ehloro methancichloroform) gy uge as anesthetic substance)
TRY =
CHCl; +Cly, — CCl, + HC

tetra chlomo methane or et chlor carlan

b-Halogenation of alkvne &alkene(addition reaction) _
C,H; + Bry ——— C;H,;Br, Dibromo ethane —

w

- CIHI + BI"I CEHIBrI + Brl C:H;Bn‘ —
i Wil -
I'ﬂg: Dibromo ethene Tetrabrormo ethane ,

""E? ":n_j _:'_‘-
2 =
nk ] o
= —
=

nosue
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Organic conversions

1-Black carbon from acetic acid

2CH3COO0OH + 2Na ——2CH3COONa + H2
CH3COONa + NaOH _ ““® _ Na2C03 + CHa

CHy w000 _ C +2H:2 -

2-Chloroform from methane ~

CHs + Cl2 %V CH3Cl + HCI =
—_—

CH3Cl + Clz2 YV CH2(12 + HCI fno!

CHz2Clz + Clz YV CHCls + HCI

- -=L'

3-Ethane from ethanol
H2504 conc.

(2Hs0OH C2H4 + H20 (0

180 °c
Pt or Mi

CaHe+He -~ Cilli !
150- 300 ¢

4-dihydric alcohol from mono hydric alcohol

or ethylene glycol from ethanol

H2504 conc. ) )
CzHsOH —— . C2H4a + H20) —
180 *c .
Cz2H4 + H20 + [0] —MNO* | (CH2 CH2
Alkaline madium bH IﬂH BY0

5-P.V.C from acetylene

CaHs+~HCG f"' = ﬂi‘ - w
H Cl
H H [~ H H i
| | Prassure-heat -cat | I
“ C= K $|—c—c—
| I 02 initiator for reaction | |
H cl H "
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6-Acetalhyde (ethanal) from calcium carbide

CaC2 +2H20 —— (C2Hz + Ca (OH)z

H2504 40 %
C2H2 » CH3aCHO
Hg504

c

7-Methane from acetylene
H2504 40 % _
C2H2 " coagoe . CH3CHO =

CH3CHO —°_CH3COOH .
2CH3COOH + 2Na ——»2CH3COONa + Hz ==
CH3COONa + NaOH 928 _Na>CO3 + CH4 —

8-1,1dibromo ethane from acetylene

H H :
s +HBr Ir t' +HBr fHI- r.:||-| —Br ——
fHy——® =€ — *
| H o B -
H Br

9-Ethane from ethanol

H2504 conc.
C2lIsOIl  180% Ca2ll4 + 1120

Pt ar Mi

Cz2H4 + H2 ———— C2He
1 300 °c

10-Acetic acid from acetylene =

Cz2Hz2 + m,0 . - CH3CHO =
Hg504 60°c :

CHsCHO _1®_, CHsCOOH il

11-butane from octane —

CsHis Pressure , C4Hs+ CaHio
Heat-cat

12-1,1,2,2Tetra bromo ethane from acetylene

H H Br Br

! I I |
C2H2+Br2—— ¢ =¢ —2% » 4 —u

| I 1 I
Br Br Br Er

SN VP ~01130200595
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Polymerization
a- addition polvmerization (between similar monomers to form polymer)
~ H H ™ Qi
1) b
C=C Y
il il e ||| e =3
H H . Poly ethylene
“~ethylene ~ HH ‘n {F.i-ésl..'ic bags)

g

o (W oH
L § .l b
n (lj—fi: . Es pve {mI_Ir:h_ﬂrtles]
. CI ICl | n -
Vinyl chloride Or chloro ethene
-~ r— o~ -
ik F F
4y n | | _
s e | %
IE-CI Ll tavion
(. ical thr
= L B " (surgical t_J{ffads
n cooking pans)

lﬁl_.:ll L |

tetra floro ethene

N e

nosue
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Experiments

1-Explain experiment for the effect of dilution on both solutions of

ethanoic acid (acetic acid), and of hydrogen chloride gas

Steps

Dilute each solution 10 0.01 molar and test the electrical conductivity, then dilute
each solution to 0.001 molar and test the conductivity of each solution again,

Obs.

[HMumination of the lamp is not affected in the case of dilution of hydrochloric
acid, but the illumination increases in the case of the dilution of acetic acid.

-

Conc.
lonization of hydrogen chloride is complete, but that of acetic acid 15 '‘partially so

ionization of hydrochlorie acid is not affected by dilution, but the ionization of

ethnic acid increases by dilution

HCI H +Cr
CH3COOH === CH3COO +H"'

2-Explain an experiment for effect of concentration on the
equilipruim state ? Or To clarify the law of mass action, _

| Sieps

Add iron III chloride of faint yellow colour to colourless ammonium
thio cyanate solution .
Reaction mixture becomes blood red due to the formation iron:

thiocyanate —
FeCly + INH.SCN === Fe(SCN): +3 NH,(]

{Eﬂlﬂl‘lﬂ’lﬁﬁ&}h“ kward ﬂ:.gﬂ}

By adding more ammonium thio cyanate the reaction moves lorward and
red colour become more dense

3- Experiment to illustrate the effect of temperature on a reaction at
equilibrium:
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Hot water Room temp. Cold water
Dark reddish brown  reddish brown colourless
Heating L5 Cooling

Get a flask contain nitrogen dioxide
By cooling a flask containing nitrogen dioxide (NO-) Has a reddish brown
color the colour ofiNO+) gradually decreases until disappears mmplctely

By putting flask puts in hot water we find that
The reddish brown colour is appearing clearly
Cooling

2NO;, N;O; + heat

Heating

4- Explain an experiment for electrolysis of copper chloride sﬂlu,tmn
Oxidation &reduction reaction take place spontaneously

a-at the cathode:

Cu+2e > Cu cathode
b - atthe anode 2CI' = Cl,T +2e
Total reaction
Cu™ + 2C1 — Cu + Cl,

5-Explain exp. for electroplating the spoon or jug with a Ia'fér of silver
Steps: :

Ml

| anode

A\

=
[ =

LB ) Cathode (-] Anode(+)
f 1- Clean the spoon or jug well then connects N -

S| itwith the (-ve) pole of battery S e .
95" acts as cathode i s

% 2- Connect a pure silver rod to the (+ve) pole AghO

-l of battery acts as anode.

3- put the spoon and the silver rod in (AgNO;) solution

ANnosu

4- passing a suitable current for a time ,the spoon will plated with layer of silver
Reactions Atanode :- (silverrod) Ag — Ag'+e (oxidation)
At Cathode :- (spoon) Ag' +e — Ag (redaction)
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6- explain exp. for -Purification of copper metals
steps

1 - Connect a impure copper rod to
(+ve) pole of battery acts as anode

2 - Connect thin plate of pure metal rod

Cathode(-) ﬂmndeu;gum

Pure
copper

to (-ve) pole of battery acts as cathode Cus0,
3 = Put them in electrolytic solution of metal salts wants to be purified
* at the anode: Cu ——Cu™ +2e (oxidation)

*atthecathode Cu®* +2e__ ,Cu | (reduction)
7-Experiment varying Faraday's second law practlcallv —

I 108 35 ,. 1‘.::“' 3175
1 - Pass same electric current in 5nlut|ﬂﬁ5ﬂfﬁllver nitrate and -:-::ppér sulfate

and diluted sulfuric acid connected tngéthﬂr in a row ~y

2 —We note that mass formed at the ﬁ_'q,th-::de materials are silver and copper
and hydrogen directly pmpnrtmnahb equivalent mass .

Oy
N
LTl

X==11]

-uewrh

—

nosue
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[ 3-galvaic cells ]

e Me Mercury | fuel |lithiumion Lead
cell cell cell storage cell
1- Type of Primary Primary | Secondary | Secondary
cell ——
2-E.M.F 1.35volt | 1.23 volt 3 volt 12 volt or
more
3- Anode Zinc hydrogen lithium Lead covered
graphite hﬁfﬂ“ﬁ spongy
LiCg : lead
4-Cathode | Mercury Oxygen | lithium coba]tn *lead dioxide
Oxide oxide Llﬂaﬂz
5- Potassium | Potassiu |Lithium:# i Dilute
Electrolyte | hydroxide m phﬂﬁphﬁfs sulphuric
KOH | hydroxide | floFide”LiPFe i
KOH _:-’ :-::*.3 H,50,
6-Anodic Zn At f“’_ :{Hﬂa = Pb+50," >
reaction | Zn*2+2e 044 TGt Li+e PbSO.+ 2e
7-Cathodic P 1:’ | Co0, +Li*+e | PbO +4H'
reaction Hg'+2e | Oyidiide = +50," =
e e LiCoO, PbSO, +
i 2H,0
8- total Zn +HEO":¢ 2Hp+ O, | LiCe+ CoO, | Pb+PbO +4H’
reaction 3 - 4 v +250,"
Zn0 .+ Hg 2H,0 Cs + LiCoO, 4
e 2PbSO, +
AT 2H,0
9-Symbol: '“iﬁfzn**ﬁ 2H/4H'// Ce /Cel/ Pb /Pb2* [/
of cell “f Hg*2/Hg 0,/20 Co"/ Co" pb+4/pp*
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