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Full mark revision dids 343 7<) aa Chemical formula
Radicals

(1) Monovalent radicals (2)Divalent radical |
cyanate CNO Sulphate SO,*
Hydroxide ~ OH- Sulphite SO?’Z*.
Bicarbonate HCO5 hiosul :
Nitrate NO;- thiosulphate SQ%;

1.
Nitrite NO, - Carbonate CO, ¥

Acetate  CH3COO Dichromate Cra07
Thio cyanate SCN e

permanganate  MnO4 3P Trivalent radléa_ls

ammonium NI’ hosphate PO

2 N

— -

Monovalent divalent trwalent
Hydrogen H' Oxygen 0 Aluminum Al—
Potassium K~ Barium Ba | Nitrogen N :;__,_
Lithium Li” Calcium Ca it
Sodium Na" Magnesium Mg Phosphurs P

Iron 111 {f‘mig._]‘_j_'e

Chlorine Cl~ Zinc Zn

Silver Ag’ Copper Cu 4

Bromine Br Iron 1l (ferrous ) Fe s

Fluorine F Lead Pb -
Sulphur s? =
Mercury Hg

When Do not forget the diatomic molecules of element are e_quatmn

Alone Qo
} H;,0,, N2JC|2;BF2, Fals

Calculation

1-Any acid (inorganic) begins with Ll ( positive hydrogen)
2-Any radical takes valency put it hetween two brackets
3-Any clement ends by ide is element &as Carbide carbon
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Organic compounds laa Jaa ala

Methyl Ethyl

‘General | functional
The class formuila group name  VUPAC name | Example
. ~ methanol
Alcohols 'F.TTQH: h}_dgﬁﬂ alkanol | Methyl alcohol
formyl cthanal
Aldebyd | x-eno ! Alkanal A capatdehyde
. _ =0 CH,CHO
Carboxylic 0 oy . Ethanoic acid
acids " carboxylic | alkanoic | \cetic ncid
R-C-0H |- COOH CI1:COO0H
Est T | ester Alkyl l:lll}'_liijglhannatn
e | m.C-0n | 00 alkanoate | Ethyl acetate
<
. . .

Y
s

N

\510)

M

4 d
-
—

I

\:‘-‘;- 1

i nﬂ_Sl._I BRuet ... -“ ; _.-
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S EialiREViSion N

| | | [ C1,C00C 115

EIIEII.'IEI'II’ 1|SE.13TE .u“' ‘uCr sMn ]mFE -37Cﬂ -anl |19CIFII }uZﬂ
Fe™ (Arys) 45’,3.111 TRERERE J or Zn™ (Ary) 3:.1'" 248"

1-Transition 2-Coloured m 1-not transltzl_cin
element S .
2-Colourless
Com pletely
- 3- diamagnetic —
3"’*"""'"‘_"3“2 ¢ filled or empty.: 7
Partially filled paired electrt}n_s
un red electrons

1-The three main transition series

Series no. | Location | 3 :
Inthe table .  Begins with ‘ Ends with

0128770964300 01402005957
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Scandium
nSe (Ary) 3d' 45°

302 (Aryy) 3d''48?

~2'T.S | 5" period Yttrium

Cadmium

3"T.S | 6" period Lanthanum

2-iron ores

J- Blast furnace and Medrix furnace according to:- ==

Mercury

P.O.C

Blast furnace

Medrix furnace

iron ore

FE103

FEI 0 ET

Source of reducing agent | from coke coal [ C ] |from natural gas,

Reducing agent

CO

CO +11,

equation in Blast furnace Fe 0y +3C0O, A
equation in Medrix furnace | Fea03() +2C0+ Hyyy A 2Fe) + 2005, +H 0 |

2 F'E'[ﬂ. ﬁr:!.CU;tm

— \

4- Types of alloys

' It is formed when a

gl*]] 1

Interstitial alloy | Substitional alloy  Intermetallic alloy

- .

It is formed when a some | It is formed when twu

small metal atoms atom of pure metal is metals or more :umhine J
introduces to pure replaced by the atoms of chemically form new f
metal in intermolecular ' other metal atoms have | compounds with new
spaces and prevent ' same size & chemical properties - 1
sliding of layers acivity asalloyof -~ !
Name Chemical | Chemical name Colour
- Formula B
Magnetite Fe;0, Magnetic iron oxide | [_lla_;_k
Mixed oxide ' Has Magnetic
property
Haematite Fe,0; Iron 111 oxide Blood red
Easy reduced
Limonite | 2Fe:0;.311,0 | Hydrate iron 111 Vellow
oxide I asy reduced
Siderite | FeCO;y I Tron ITcarbonate |\ cllos ish orey |

012879964 0NN 37/114020 0
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as steel iron alloy

{carbon & iron)

as
1-iron ,chromium alloy

2-coppe

1-Aluminum nickel alloy &
Aluminum copper alloy
Which named Dior Alumin
. lead gold alloy(Au,Pb)
' 2-cementite FesC

r, gold alloy

5-Meantion the use of the following alloy or mention the alloy whiclcis used in

Alloys

or Substance

Use or Economic im purtauce

1- Seandium aluminum alloy
2-Titanium-aluminum alloy
3-Vanadium steel alloy
4-iron manganese alloy
(ferromanganese)
S5-Manganese aluminum alloys
6-Nickel steel alloy

7-Nickel chromium alloy
8-nickel- cadmium

9-Copper tin alloy (Cu—Sn)
10-(Cu -Zn) brass alloy

3-car springs
4-railways industry

G-hard , resistance rust and m:ul {Iu:ep

7-heating coils and electrical ov ens:
8-rechargeable batieries

1-MIG fighter planes,
2-planes and space craflts, Ly

S-drinks cans

e

acids)

e

——r

9- Bronze alloy (o
10-electro plating of iron handles—

6- Important processes

F

4-Rﬁasting

I1- Crushing | 2- Sintering 3-Concentration of

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
large size of | particles of the combine chemically iron gres in air
the iron ore to | iron are to large with ore by surface strongly 1o
small size to | particles to be tension or electrical or | expelhumidity
be casily easily reduced . magnetic separation =
reduced . —
7-Paramagnetic & diamagnetic substances N

| Paramagnetic substance Diamagnetic substance

i It is the substance which is attracted to
the magnetic field due to the presence of
‘ unpaired electrons in ( d ) orbitals .

It is the substance which is repelled |
to the magnetic field due to the ‘
presence of paired electrons in (d)
orbitals .

g
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Es;tagnetic moment is equal to the its magnetic moment is equal zero -
number of unpaired electrons in (d ) because electrons are paired in d
sublevel as Cu™

, Fe, Ni, Mn, Co, Sc orbitals or empty such as Zn*?, s¢™*

3-Mention the use of the following element

element
or Substance

Use or Economic importance

I-Scandium
2-Titanium
J-Chromium
4-Iron

5-Cobalt 60

6-Nickel
7-Copper
8-Zinc

[-mercury vapour lamps )
2-dental implant and replacement joints A
3-plating metals& leather industry =
4-concrete -Electricity Towers -knives s
- gun Pipes and cannons -In surgical instruments -
-catalyst in the preparation ol ammonia gas (Haber- Bush)
-catalyst in the conversion of water gas (CO + Hz) to
liquid fuel (Fischer-Tropsch) method .

5 -food preservation - examining of industry products

- medicine in the detection and treatment of cancer
G-catalyst in hydrogenation of oil - painting metals
7-electrical wires or cables —

8- galvanizing of metals

4-Mention the use of the following compound or mention the cﬂmpuund
which is used in -

0128709643078

Compound orSubstance | Use or Economic impnrtance



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

I-titanium dioxide -Ti0,
2-vanadium pentoxide
\'105

J- chromium oxide Cry(;
LK;CI’;UT
S-KMH{];

6-Manganese dioxideMnO,

7- manganese 11 sulphate
MnSQ,

8-Copper Hsulphate
CuS0,

9-Fehleng solution
10-zinc oxide Zn0O

11- zine sullide ZnS

1-in sunscreens 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
3-making pigments

4-oxidizing agent -
S-strong oxidizing agent and disinfeelant
6-oxidizing agent - dry cell =
T-fungicide |,
8- Insecticide -Fungicide -puriﬁcutiqlﬁi[‘
drinking water
9- it is used in the detection of glucose -
10-paints, rubber and cosmetics industry
11-bright coatings & X-ray screens industry

5-What is the effect of heat on

1- Iron |l oxalate H‘I_ ._a‘-
coo \ ::;'E
+ ~s
!FE Absence of air FeO +C0,+CO i ,:
co0 e
2FeO + 0, ___ 4 > ey O3 .
Presence of air
2- Iron I carbonates (siderite) =
FeCO; a FeO + CO; =
3- Limonite -
2Fe;0;.3H0 A | 2Fe;0; + 3H,0 l:___J_
.i{"_
4- [ron 1 sulphate —

2FeSOy _ 4 Fe,0; + SO; +8S0;

5- Iron 11 hvdroxide

>200"%

2Fe(OH);
6-Reactions of iron

1- 3Fe + 201

012870964307
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- 3Fe + 4H;0 Fe;04 + 4H;
3- 2Fe+3Cl, A 2FeCly Iron II chloride (oxidizing agent )
4- Fe+S __ 4 _ FeS (reducing agent)
5-Fe + 2HCI FeCl; + H;  (reducing agent ]

6-Fe + HNO; S No reaction . Why (passmty)

|H |5 "_-“ I Il

7-Reactions ol sulp!ll“uric acid
. (i)

7-Fe + H,50, * FeSQ,+ H; (reducing agent. ];_—'
8-3Fe +8H,S0, -1, FeSO, + Fey(SO,); + 480, + EHIU Wi
3-FeO + H,S0, _ %" FeSO,+ 1,0 \

4-Fea05 4 3150, —53  Fea( SO+ 31,0
5-Fe; 04+ 41,50, Lont., Fes(S0Oy)s + FeSO,; +411,0

VN2 N

8- Write the scientific expression of the following -
I-They are elements of d- block including four series which are Im:aluj
periods 4, 5 6 and 7 each has 10 elements =% I

'| I

2-Elements of (41) sublevel, is located in period 6 W, "
3- Elements of (51) sublevel is located in period 7 |
4- First element in second transition series

5-1t is used as Pigment in ceramic , glass industry and catalyst in pruduclmn of
sulphuric acid by contact method (=

6-11 is used in plating metals& leather industry '
7-the method of conversion of water gas to liquid fuel 219
8- Mixture of hydrogen and carbon monoxide (-
9- It is used in the detection of glucose by changing its colour from blue to orange
10- It is the element that incompletely filled (d) or (1) sublevel in mlhﬂte free
or in ong ol its oxidation states .

| 1-1t is the substance which is attracted to the magnetic field due to the presence
of unpaired clectrons in (d) orbitals.

12-is 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

1 5- Chemical formula of cementite
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| 6- 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 clements 2-lanthanides 3-actinides
4-yetrium S-vandium pdentaoxide V2 Oz ¢
6-Chromium 7- Fischer-Tropsch 8-water gas
9- Fehleng solution 10- Transition clements 4

11- paramagnetic 12- magnetic moment bl

13- complementary colour 14- Au,Pb IR I"t:; 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 7 -

Because it is compatible metals with human body with no impact or pmsnmng |
2) titanium dioxide TiO; used in sunscreens

B.its nanoparticles prevent the arrival ol ultraviolet rays to the skin 1) \
3) titanium is used in the manufacture of car springs

to be more hardness and high ability to resist corrosion, T
4) Although chromium has more chemical activity but it resists weather
duc to formation a thick layer of metal oxide on the surface | its size more than J
element size, which gives non-porous surface which prevent reaction of metal !f
with atmospheric oxygen
5) Fehling solution is used in the detection of glucose
B. it colour changes rom blue to orange
6) Electronic configuration of Chromium and Copper are uhnurmal
B.in case of chromium Cray 1 (Arys) 48 3d° so these sublevels 4S and 3d becomes
half filled this makes the atom has less energy and more stability .

- -
S

.JI,

o0

and sublevels 3d becume com pletely filled this makes The atom has, lﬂssenerg}'

L and more stability

w1 7) lron 11 is easily oxidized to iron 11 while Mn 11 in not easily umdlzed to Mn
111

B. Iron 111 ions is more stable as the 3d sublevel is half filled and the oxidation
of iron (11} is eas
Feg = (: 1b..-g,‘) 48° 4d°

Fe™ |
”r,f TRERE ] Oxidation

01287996430 — P57 140 2.
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Sﬁtﬁ“‘.

less stable more stable
but in the case of man%anese atom the electronic configuration is ;
Mnys = {Arm} 4s* 3d°
M 3d° Mn™"" 3d*
PILIE I It e IRABID IR
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 48 has encrgy less than the energy of 3d ,-L:

9) Scandium cannot give oxidation state (+2) but it gives uxitlaliim slatr
(+3) only . —
Because it loses two electrons from the sublevel 48 then one eiectrun ﬂ'nm 3d
sublevel to be more stable. i)

10) Transition elements are characterized by having variable oxidation states.
Because the two sublevels 48 and 3d of nearly equal energy and their clectrons
are lost in sequence when the atom is oxidized. o

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

Or we can not get Na*" Mg® A" S¢* (ot
Because we need great amount of energy to break energy level mmpleie
full by electrons. f—

12) The coinage metals whish are (Cuz - Agyr - Aug) are :uns:dzrcd as
transition elements, although the orbitals of (d) sublevel are cumplrtcly
filled with electron ==

Because in their higher oxidation state Cu™ , Ag™ , Au™" contain (9).0or {8}

electrons in d sublevel or unpaired electrons Ty
Cu"" (Ary) 3d” 4s"

Ag" (kryg) 4d” 55"
| Au'"" ( Xesy) 5d" 65"
W 13) Zny, , ("lhn ’ llgm , are not considered transition E|Emrl'lﬁ

gmund states and in their higher oxidation states .

Zn" (Aryy) 3d'"° 48"

Cd™ (Krsg) 40" 58°

He™ ( Xesy) 5d" 68"

| 14) Transition elements 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 ol nucleus to electrons
increases so atomic radius decreases

012879964305
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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 nf bnlh the 45
and 3d electrons .

17) The densities of transition elements increase with the i mr:rr:mn nl'alumlc
number,

Due to the increase of atomic mass while the atomic radius is ncur!y
constant. -

18) Transition elements are paramagnetic and coloured . '-_
Due to the presence of unpaired electrons in d orbitals in nnrmal state or
oxidizing state = |
19) The transition elements have catalytic activity . \i
or the transition elements are ideal catalyst . '
due to the presence of unpaired electrons in the orbitals of 4s, 3d sublevels \
which form bonds between the reactant molecules and the atoms of the metals \
surface so the concentration of reactants increase on the catalyst surface and |
| weakness the bond between molecules of reactants and decreasing { llm
| activation encrgy S0 the speed ol reaction increase. >

-

| - |

| 20) Cu™ (Aryy) 48" 3d” has hlut mlﬂur - I'
51 when the light falls on the cu™ ions unpaired clectron absorb amount of I,r
\ energy equal to the energy of the orange colour therefore unpaired electron |

\
l\ can excile and jump to a higher energy level and it appear with cnmplcmcnlﬂry )‘ |
I colour which is blue

lrjﬁ 21) Cr™ ions has red colour Or compounds of chromium 111 are coloured by
S red
due to the presence of uupﬂlrml electrons in the orbitals of (d*) sublevel
when the light falls on the er™ fons some of these electrons Hbﬁﬂl’h 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'* (Ar) 3d" and Zn**(3d") are colourless

Due to absence ol unpaired electrons in 3d sublevel which is completely full by
clectrons

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

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 111 chloride
Because chlorine is a strong oxidizing agent so it prevents the formation of
iron I salt
2Pe+3Cl, —B8 + 2FeCl;
25) Reaction of iron with dilute hydrochloric acid form iron 11 rhlurulc
Because hydrogen is a strong reducing agent so it prevents the fumialmn ol
iron I11 salt A )

Fe+2HCI — FeCl,+H,  “7

26) Iron does not react with conc. nitric acid (o)
Due to formation of a thin non — porous layer of oxide whtch
protects iron from further oxidation. (Passivity)

27) Magnetite reacts with conc. acids and gives two salis uf iron

IT and I11. —

B.it is a mixed oxide of Fe;0; , FeO (o)
FE.IGJ + ‘ul‘sn{. i I‘E;{E!ﬂ.l}] + IZ'EE{).; 4‘4“10

Different queshons S
I -Which of the following clements paramagnetic and which is diumagnnlic
Zn Cu™, TiO; , Write the value of their magnetic moment =

wZn (Ary)4s" 3d"

Number of unpaired electrons =0
Magnetic moment =0
Diamagnetic

2Cu™ (Ary) 48" 3d°

Number of unpaired electrons |
Magnetic moment =1
Paramagnetic

#Ti™ (Ary) 48", 3d°

Number of unpaired ¢lectrons 0
Magnetic moment =0
dimagnelic

2-How can you get
1- The three iron oxides from iron
3Fe+20, —2 .+ Fe;0,

01287996430 NN S P 70200 595"
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IKing uf excgllen ceh e

SeEE via eSS Revisioig
Fe;05+ H; — 3Fe0 + HzD

2Fe0 + 0; 25 Fe,0,
2-lron Il oxide from iron 11l chloride

FeCl; +3NH,0H 3NH4Cl + Fe(OH);

>200°
2Fe(Oll); ——> FesOy + 3110
3-iron Il hydroxide from iron ill hydroxide

2Fe(OH); ——>Fe;0; + 3H,0
Fe,0; + Hy———+ 2Fe0 + H,0

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

3-What is the rule of

a-coke coal in blast furnace? Producing CO
C + 0, —A C01
200, +C 8 , 200 =
b. Natural gas in Midrex furnace Producing water gas

2CHq+ CO; + H,0 —2&—— 3C0 +5H;

Fe
Reduction FeO

CD Or H; FE304
FE;O;

4)Choose the correct answer then write the balanced chemical

equations which illustrate your choice :if possible s
1-The reaction of iron and sulphur gives ..o,
a-Fei(SO4);  b-IeSO; c-Ie,0; d-FeS

2-lIron dissolved in dil .acids giving
a-iron{Il)salts  b-iron(INoxide c-iron([1T) salt

d-iron(l1T)oxide

0125799643050 =071140200595"
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a-iron([1)salts b-iron(l11) salts ¢-(a and b) together d-iron (I11) oxide

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

a-Fe b-Fe() ¢-Fea04 d-FeSO,

5-Fe() reacts with dil. acids to give ........ 6
a-iron(l1) salt only b-iron(111) salt only —
c- iron(11) salt and water d-iron(l1)salt and water ==

6-Heating iron (11)sulphate, produces iron (111)oxide ,sulphur dioxide and .....

a- hydrogen b-water c-sulphur trioxide d-hydrogen _'sﬂlphidﬂ

7- Type of alloys in which the elements are bind together themlcalh
iSeoneresssssencidillOy =

ﬂ-inlcrsuhal b- substitutional c-intermetallic  d-(a and h,}lagclh_cr
8- Chromium and iron forms .......... . alloy . —
a- interstitial h-substitutional ==
. . (i
¢- intermetallic d- {a and ¢) together

9- When iron (111) hydroxide is heated above 200 c.,......is I'rmluc:d
(a) lron (1Doxide. {b) Magnetic iron oxide.
() Iron (11Doxide. (d) fron (IDhydroxide.

-

10 -Compound FeClyiS..ceerrasseraossrernsersansorseses .
a) Paramagnetic and colorured. b) Diamagnetic and culnurless
¢) Diamagnetic and colorured. d) Paramagnetic and Lﬂluurtas.s

11- Transition element with electronic configuration [ sAr] 4s', 3d" is

------------------- ———

a) scandium b} vanadium c) Mn d) Copper. _
|2- We can detect glucose by using .............oe..... i
a) Schilfs reagent b) iron tri chloride ¢) Fehling's solution

5)Wrile the chemical formula for two compounds uf'l,rﬂnsitiunwl'g.:gwnlb
compounds, at which one of them has an oxidation state (+3) and the other is
(+4) Then mention one usage for 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,
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Answer the following questions:-
a) What is the value of the activation energy without using a catalyst?
130K.)/mol. . A

b) What is the value of the actwmmn Lnerg}r after T = !
using a catalyst? Sl ET 4y | B
A00K)/mol. E
c) Is this reacti’un an endothermic or an exmhernnc =
| reaction? .
EmtllErmil: ﬂﬂlfﬁﬂﬂ Rn:m;'iiml.d!rr:cuun
d) Write equations of preparation of sulphuric acid by the contact
method , mention the catalyst used [N
280;(g) + Oi(g) :;:ul s 28048 E
S0;(g) + H;0 ——> H;S804(aq) S
7YHow can vou differentiate between: = W
Dilute and cone. H.50, R —— _ = 'l
.~ _EXP. | Dilute H,S0, “conc. sto., IR
| By using iron | It gives pop sonnd of It gives gas SO, has '
Filling | hydrogen gas irritating smell - |

cu i _comnarlsllll '

1- types of chemical analysis .-
‘Qualitative analysis ‘Quantitative analys_:s | ).f,

| Analy.ms that aims to identify lh_c Analysis that aims to mes¥ire the
constituents or components of the e R
percent or ratio or weight of each

substance if it is pure { simple salt or : o
- [ . . i I. -...',
mixture from different substances. constituent of the substance |

2-types of qualitative analysis 00

quall_tatlve e qualitative inorganic analysis
_analysis .

Identification of the elements test for -

and the functional groups I-test for anions (acidic radical of
composing the compound to salts).

identify it. ~ 2-test for cations (basic radical of salts)
3- importance of chemical analvsis in .......... felids

01287096430 — I [
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1- medical field |2-environmental | 3- agricultural 4-
field field industrial
field

diagnose and I. Determine the Impruvi_ng soil Deteriies
treatment of harmful properties and its | ..
tlisirascs depends cm;'l:mnmcrntall crops depends on it concentratio
on it Eu _ po :;lams in witer to n of- many
. Determine lh? azndunﬂd, o Determine the soil constituents
Reneeaten o : E'em;'“':rtt g propertics as acidity or | of industrial
sugar, urea, amount of carbon alkalinity, type and products,
2. Determine monoxide, sulphur matis oftélentents i =]
a:; t: ve mg_recfjn:nls dl.t‘:lgtde.anc_i mir[i‘.ll BN | el so we can treat it -
(elements) in drugs. ;;:E-:s n air poilutant by suitable fertilizers r

' 4-Groups of acidic radicals or anions

=

Barium Ehiuride

Diluted hydrochloric acid | Conc.sulphuric acid
| Dil. HICI Conc. 112804 BaCl:
Carbonate CO3* =
Bicarbonate HCO3 ™ Chloride CI" o
sulphite SO:* Bromide Br'- | Phosphate P04
Thiosulphate Sz203% Iodide 1" Sulphate _ SO s
Sulphide §* Nitrate NO3" .
nitrite  NO2™ | J =
S5-Analytical groups and their reagent =
Analytical group |Example Group reagent precipitated as
15'Analytical silver( 1) Ag HCl chloride
group mercury (1) Hg 24U
lead (Il) Pb
2" Analytical copper I H,S +HCI sulphide
group Cu Or H,S in acidic <
medium
3" Analytical Aluminum Al | Ammonium hydroxides.
group iron(ll) iron(lNl) | hydroxide
NH,OH
s Analytical Calcium ammonium carbonates
carbonate

S |-~

"""4020:1,59'5“

2 Wisd o guaall
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Ca (NH4),c03

6-Indicators

Indicator acidic medium | basic medium | Neutral medium
IMethyl orange Red Yellow Orange.
Phenolphthalein olorle Red

Litmus Red Blue jolet
Pmmnthrmulhlue Yellow Blue Green

“2- How can you dlfferentlate between e .

l-methj,r orange and Brnmnthymni blue _ W
Exp. Methyl Phenolphthalein | Bromothymol | Litmus 1",
orange blue 1
HCl acid | Red colour | Colourless Yellow red—
NaOll Yellow red Blue blue-
base s |
2- Carbonate salt and Bicarbonate salt <& .-
Exp Carbonate salt Bicarbonate salt f
awhite ppt. of magnesium | awhite ppt. of magnesium /i
By using magnesium | Sulphate is formed on Sulphate is fermed after
sulphate solution cold heating

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

Exp. Iron 1l salt Iron lll salt | Aluminum salt

White ppt. turns | Reddish brown | White gelatinous ppt.
By using sodium | green When it ppt.Soluble in | of Aluminum hydroxide
or ammonium exposed to air acids soluble In dil:Acids and in
hydroxide causticsoda

4- Sodium sulphite salt & Sodium Thiosulphate salts

Experiment Sodium sulphite salt Sodium Thiosulphate salts
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1-By using
dilute
hydrochloric
acid

gives Sulphur dioxide gas evolved
which has irritating smell and
turns a paper wet with acidified
potassium dichromate togreen

evolved SO, gas which has

irritating smell and yellow
ppt of colloidal suphur is
farmed

5- Sodium sulphide & Sodium sulphite salt

Experiment

Sodium sulphide salt

Sodium sulphite salt

1-By using

dilute

hydrochloric

acid

1- By using
silver
nilrale

black p.pt. is formed from

gas has bad smell turns | gives Sulphur dioxide gas evolved

a paper wet with lead which has irritating smell and turns
akatiiie to blick a paper wet with acidified
potassium dichromate tﬁ_green

: 3 a white p.pt is formed nhu:h lurn
silver sulphide black b-.plll::al .

e

G- Sodium Nitrite & Sodium Nitrate salt

Experiment Nitrite salt Nitrate salt
Colourless gas evolves =

1-By using dilute (NO)which turns reddish =

hydrochloric acid brown at the mouth of the No rr..actmn

test tube (NO;)

2- Adding acidified Its purple colour is No reaction
potassium removed e
permanganate

A brown ring appears

3- Adding solution of No reaction of FeSO4.NO
iron Il sulphateand disappears by heat
dropsofcone 1350y or shakmg

|

7- barium phosphate & barium sulphate

Exp.

barium phosphate

barium sulphate

By using HCI soluble in dil HCI

insoluble in Dil HCI

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

Exp.

Hydrochloric acid

sulphuric acid

012879964300 Sy [ P
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chloride

By using sodium

No reaction

HCI gas is evolved , which is
colourless .
with glass rod wet with ammonia
solution .

it gives white fumes

9-Sodium bromide & Sodium iodide

Exp. Sodium bromide Sodium iodide
By using | Colourlessgas evolved of HBrby | Colourless gas wulved?_nzfl Hl by
conc. excess sulphuric acid form excess sulphuric acid violet
sulphuric | yellowish red fumes of bromine | fumes from iodine W_hiﬂh turns
acid which turnsa paper wet by a paper wet by starcfi to blue.
starch to yellow. (noj

10-Silver phosphate & silver iodide

TE——

Exp. Silver phosphate silver iodide
By using ammonia | It dissolves in ammonia | It does not Lllﬁsnliié‘in
solution solution and nitric acid ammonia sulutmn

11-Sodium phosphate & Sodium iodide

Exp.

Sodium phosphate

Sodium iudlde

By using
silver nitrate

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

yellow ppt. is formed from
silver jodide insoluble in
ammonia solution

and sodium ¢

hloride salts?

12- How can you distinguish, without using reagents, between silver chloride

=

Exp.

silver chloride

sodium chloride

By adding water

in water

is sparingly or slightly soluble

It completely dissolve
in waler

13- Solutions of magnesium bicarbonate and potassium bli:arhunatc. without
using any chemical reagents.

Exp.

magnesium bicarbonate

potassinm bicarbonate

By heating

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

0128778

9643
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Coluorless Nitric oxide (NO)
is gas evolves which turns

. reddish brown nitrogen-
dioxide evolves

By heating | reddish brown at the mouth
of the test tube 4HNO, () i
2
3HNO2(aq) — H20 (i)* 4NO2(g) +
02(g)

HNO3(aq)* H20(() + ZNO(g)

1) Write the scientific expression of the
Following

What is méﬂnt by

1- Gas evolved which has irritating smell and tums a
paper wet with acidified potassium dichromate to
green

2-gas has bad smell turns a paper wet with lead
acetate to black

3- Colourless gas evolves which turns reddish
brown at the mouth of the test tube

4-pas is evolved, which is colourless, it gives white
fumes with glass rod wet with ammonia solution
5-gas is evolved , which is colourless it partially
oxidizes by sulphuric acid to form yellowish red
fumes

6- gas evolves, which is colourless .it partially
oxidizes quickly by sulphuric acid and violet fumes
7-the anion which form colourless gas turns to
reddish brown fumes in air

8- anion forms brown ring appears at the interface
disappears by heat or shaking

9- The reagent uf anions of phosphates ( PO4 )
sulphate (SO4 )*

10- They are precipitated as hydroxides, Its reagent
is ammonium hydroxide

1 1- Cations of this group are precipitated as
carbonates by addition of ammonium carbonate

12- It is used to differentiate between carbonate and
bicarbonate salts

I3 i-urmuiu nl'hmwn rmg appears by anions of’

I-sulphurdioxide
S0,

ﬁj

" I

2- Hydruge
H>S
3- nitric nx:de NO

ulphide

l

4-l*lydrugeri;ghlnndc
HCI -~y

3- hydrogen bromide
6-hydrogen iodide
7-nitrite )
8- nitrate
d | 9- barium chloride

[ . F
|b|.—h e
[ 1=
[ -
5 b "

|

1 0- third analytical
group

| 1- fifth analytical
group
12-magnisium
suphate

Il
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medium
15 it gives red brick colour by flame taste
16-11 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 1ons or
electrons or concentration of various substances .
20- Dissolving 1 mole of a substance in water and
completing the solution to I liter.

21- ldentification 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 1o 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 isnumber of moles ofsolute which dissolve in

one liter of solvent.

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

29-1t is the point at which quantity of'the acid is
completely equivalent to the quantity of the base added
30-It 15 a kind of filter paper doesn’t leave ash on burning

group
15- Calcium

16- cation

| 7-calcium carbonate

18- stable qg:i_ds

19- Avogadro number
I.-L.__'_i: ,
20- molar solution
21-Qualitative analysis
22- chemical:analysis
23- neutralizatin
reactions
24- precipitation
reaction
25- Indicator-

[

26- meth}flﬁﬁmgc

-

27-Concentration
(Molarity)
28- Standard solution

29- End point-
30-Ash less filter paper

2-Give reasons for

'.‘:- s

B

1- 2 grams of H; occupies the same volume of 28 grams of N; at 5;;_['_.__!".
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 deteet the acidie medinm.

Because it is colourless in acidic medium

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

01287996430
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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 [or quantitative analysis

6-Hydrochloric acid is the suitable reagent that used to test for carbonates ,
bicarbonate , sulphites , sulphides , thiosulphates , nitrites. (3)

B. HCl is more stable than their acids. so it replaces the acids of these amuns in
the form of gases can be identified with the suitable reagent. —

7-Sulphurie m:ul or 11,80, is tlw suitable rtagent that used to IE'H for
Chlorides (C1 ) , Bromides(Br ) , lodides (1), Nitrates (NO3 ! }——
B.sulphuric acid HSO, 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.
e 1
8-The anions of phosphates and sulphates are identificd by I}arlum chloride |
solution and cannot be identified by dil. hydrochloric acid or by cone 1
sulphuric acid . =
B .they don't react with dil HCI or conc. HaSQy , but they give p.pt wuh harlum
chloride I

Y- When testing for carbonate radical Carbon dioxide gas CO, ';hmlld pass |
for short time. 2 !
To avoid the conversion of calcium carbonate of white p.pt to soluble calcium _
bicarbonate so the p.pt disappear. - !

10-Slight Heating is preferred during the anion detection.
To evalve gases. —
1 1-Discoloring of brown iodine when it reacts with sodium thio mlplmte
solution, ==
Due to the formation of sodium iodide (Nal) . ==
2 NaaS:0;5 (aq) + I (aq) — NasS;04(nq) + ZNal(aq) b
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 u[‘ magnesium carbonate .
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and bromothymol blue indicator.

Bec. Both are blue in the basic medium

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

5- Write your conclusions or results

—— e e

(A) Observation

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

' 2-Colourless gas is evolved which
turned at the mouth of the test
tube to reddish-brown fumes.

e

(B)Results

| 1. Thegasis.....CO;.. :-_'_7

2. Theanionis. l:arhnnate
..bicarbonate... N
3. To differentiate between them

:salt solution + magnESlum 5u1phate- |

1. The gasis. .. and the _
reddish- brnwn fumes are ..NO,...
2-The anion is ... Nitrite..

i

3-Colourless gas is evolved which
has irritating

smell and tums an acidified
potassium

~dichromate paper into green.
4-Colourless gas s evelved which
has irritating smell and turns an
acidified potassium dichromate
paper into green and a yellow
precipitate is formed.

1. The Basis ..

1. The gasis....50;. .. and the green
colour is ehrumium sulphate
The anion is .. Sulghite

—_— | =—

..50; .. the p pt is
..colloidal sulphur....

and the green :eleur is chrnmlurn

sulphate. ==

2. Theanionis. thmeulnhete

' 5-Colourless gas is evolved which is

characterized by its bad odour and
turns lead acetate paper black

The gas is ..H,S. ..
.PbS ..

The anion is ...... Sulghide...i".-'.-?'i

and the black P.Ptis

6-Colourless gas is evolved which
 forms white fumes with a glass rod
- wetted with ammaonia solution.
7-Colourless gas is evolved which is
oxidized by H;504 forming reddish-
orange fumes which turns a paper
~wetted by starch solution yellow.
8-Colourless gas is evolved which is
oxidized by H;50, forming violet

1. The gasis ..HCL. .. and ih_e’white
fumes are ....... NH4Cl.... -

2. The anion is . Chleriife_'ﬁr clr.. |

The ¢ 245 is . IIBr .. and the fumes

are ... Br,.. ..

The anion is ..., Bromide or Br’,

1. The gas is ....HL... .. and the
fumes

13-The basic solution cannot be used to differentiate between litmus indicator
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Kinglof excellcaccBmig y Se i

fumes after heat which turns a paper 2. are...[,.

wetted by starch solution blue. _ * The anion is ...jodine_or r
9-Brown vapour is evolved and its 4. The gasis ....NO,. ..

density The anion is ....Nitrate or NOy..
‘increases by adding copper felling.
6-Show by balanced chemical reactions what happens in each of the following :

(1) Passing carbon dioxide in limewater, —

COz (g) + CalOH)p(aq) _ "™ ; CaCO3(s) +H20y) -_L_:

z
2003 (g) + Ca{OHlp(aq) '™ . Ca(HCO3), (aq) = \
\ |

(2) Adding hydrochloric acid to the white precipitate which is formed h\,r reacting

| the salt solution of carbonate with magnesium sulphate. — A
1 IJ/J MgCO3(s) + IHEI(aq]. — MgCI;{aql +H0) +COz {g) ==
}J'] ﬂr (3) Decompaosing magnesium bicarbonate. _ ".
: }( Mg(HCO3) 2(aq) __Q_’_ MgCﬂ;[Eq] + Hzﬂm +C03 = \
I|  (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
f KzCrzﬂﬂaq} +3503(;p) -I-H;Sﬂqlaq]. —p HzSDq{aq}-} C!‘;{Sﬂq]g{aq}-l:; H;_ﬂm

(5) Exposing filter paper moistened with lead acetate (ll) solution to the gas |
 which is evolved when the solid salt of sulphide reacts With dil, HCl-- |

(CH3COO0)2Pb(aq) + H2S(g) —> Pb5(s) ¥ +2CH3CO0H3q)
(6) Adding iodine solution to sodium thiosulphate. _;

— =
2Na25203(aq) *12 (aq) Na5406(aq) + 2Nal(aq) =

(7) Decomposing isolated acid from the reaction of sodium nitrite witlhldll HCI
3HNO2(aq) —_— HNO3(aq)+ H20([) + 2NO(g) :

- -

e e AT —

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

{9) Adding acidified potassium permanganate solution to sodium nitrite.
5NaNO2(aq) + ZKMNO4(aq) + 3H2504(aq) —>
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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 sadium 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 () — 2H20()) +502(g) + Brg(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 5 Cu(NO3)z, . + 2H20 +2N0; W

"-.' i"l'

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

2ZNaNO; +6FeSO,; + 4H,50, hotconc =

—_
Na2504(aq) + 3Fe2(S04)3(aq) + 4H20))- {lr+ 2NO (g)

F9504{aq1 +NO(g) —>Fe504.NO (s) brown ring com puurnd
LA

(5) Adding barium chloride to sodium phosphate. —
Na2504(aq) + BaCl2 (aq) —> BaSO4 (s)+ 2NaCl {aq) -
(6) Adding lead acetate solution to sodium sulphate. :

Na2504(aq) + (CH3CO0)2Pbiaq) —> CH3COONa (aq) + FhSﬂ4[5)
(7) Adding sodium hydroxide solution to iron (ll) sulphate. -

FeCly + 2NaOH(aq) — ~ 2NaCl + Fe(OH)2(s) white turns green
p.pt =

(8) Adding excess of sodium hydroxide solution to aluminum sulphate.

-

Ll

Al2(504)3 (aq) * 6NaOH@aq) — 3Na2504(aq)+2AI(0H}3{ﬂ}'
white gel p.pt—
Al(OH)3(s) *+ NaOH (aq) — NaAlO3 (aq) + 2H20() e

soluble in water
(9) Adding Water containing carbon dioxide to the precipitate which is
produced when calcium chloride reacts with ammonium carbonate.
CaC03(s) + H20(() + CO2(g) ——> Ca(HCO3)(aq)

(10) Colourless, turns filter paper moistened with starch yellow.

01287996430
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2NaBr (5) + H2504 fet<o" NazS04(aq) + 2HBr (g)

(11) Colourless, gives white fumes with glass rod moistened with ammonia
solution.

2 NaCl (5) + H2504 (aq) hot .conc. Na2504(aq) + 2HCl (g).

(12) Colourless, turned into violet vapours by heating.
ZKI (s) + H2504 () <" K2504(aq) + 2Hl (g) .
(13) Brown uapnur turned into dense vapour when copper felling Is added

4HNO, () ZHzﬂ (1)* 4N02(g} + ﬂl(g} -_L_-'

(14)Conc. sulphuric acid with sodium chloride salt.
2 NaCl () + H2504 (aq) hot .conc. Naz504(aq) + 2HCI (3}

{15) Conc. sulphuric acid with sodium bromide salt.
hat conc
2NaBr () + H2504 Na2504(aq) + 2HBr (g)

(16) Conc. sulphuric acid With sodium iodide salt.
2Nal (5) + H2504 (|) "*«* Na2504(aq) + 2HI (g) .
(17) Conc. sulphuric acid with sodium nitrate salt. '*_ ‘
2NaNO3 (s) * H2504()) ; HazSﬂ4{aq] + ZHNO3 () =

8-Mention one confirmatory test for each of the fnllowmg
(1) Chloride anion. ! |

NaCl(aq) + ABNO3(aq) —> Asll(g) ,l,+ ZNaNO3(aq) . [
white ppt. . |

(2) lodide anion. - )
Nal(ag) + ASNO3(aq) —>Asl (5) + NaNO3(aq) -

yellow ppt. -
(3) Phosphate anion. —
Na; PO4+ 3 AgNO; —— Ag; PO,; +3 NaNO, o110
(aq) (aq} yellow p.pt (s} (aq)

(4) Thiosulphate anion. —

e

Salt solution + iodine solution the brown colour of iodine is remnued—
2Na25203(aq) +i3 (aq) —> NHISQ,DE{aq} +2NH|iaq}
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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NayCO3(s) + 2HCl{aq) —> 2NaClizq)+H20()) +CO2 (g)

{2) Ability to turn acidified potassium dichromate paper green.
NapS03(s) +2HCaq) ——  2NaCliaq) +H20() +502(g)

(3) Bad odour, turns the lead acetate paper black.
Naz5(s) + 2HCl{aq) 2NaCl{aq) +H25(g)

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

NaNO32(s) +HCl(aq) —>  NaCl(aq) + HNOz(aq) ; t\‘
L \
3HNO2(aq) —— HNO3(aq)+ H20(() + ZNO(g) —-— '.
/ (5) Dil. hydrochloric acid with sodium carbonate salt. _ ___
ﬂ} NazCO3(s) +2HCl(aq) —> 2ZNaCl{zg)+Ha0()+CO2 (g) > {
f i( (6) Dil. hydrochloric acid With sodium sulphite salt. — '.

.\ (7) Dil. hydrachloric acid with sodium sulphate salt. L
( Naz504(s) + 2HCl(zq) —>  noreaction
[

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

Al

1 _’ L
| Naz5203(5) + 2HC(3q) 2NaCliaq) +H20() +S02(g) +S(s) - |

.

Slan uSJ C‘A-l.“-\ Slan > Ua.t
(i ol

Full mark J'd=al e

I-Compersis

I-Compare between chemical and ionic equilibrium
| Chemlcal Fquillbrlum lonic ['thbrlum
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it is a dynamic system in which the
rate ol forward reaction equals the
rate of backward reaction , and
concentiration of reactants and
products are still found in medium

of reaction,

__Complete reaction
Reaction takes place in forward

] “direction only, gas or precipitate is
., | formed.

Zn + 2HCl = ZnCl, + H:
NaCl + AgNQO; = NaNO; + AgCl,
Cone.

Products

Reactants
time

~ 2-Compare between Complete r_l:Hct_iun_Hm.i liﬂ’l‘.'rﬁil]lﬂ?ﬂlgﬁlﬁ (.
~ Reversible reaction

It is equilibrium of weak electrolytes ,
between it's non ionized molecules .
and formed ions .

non ionized molecules = Dissociated
10NS

Reaction takes place in both forward,
and backward directions so t;lml both
reactants and products are found in
reaction medium |

i

|
(=

3

|

CH3COO! + C211501
CH3COO0C2H5 + H20

Cone.

. Reactants
'.1 il

ﬁduttﬁ p—

- Iiiii_i;

i

il

i

TR

&1
-

—3

1]

| L

=1

phrases

2-Write the scientific term of the following

What is meant by

i

concentrations of the reactants

reactants and product in the unit time

movement ol ions

numbers

(1) At constant temperature the speed of chemical
reaction directly proportional to the product ol the

(2) The minimum energy that molecule must be

(5) Material conduct electric current through the

(6) An expression of the degree ol acidity or
alkaline aqueous solutions of sequence positive

I-Law of mass gtliﬁn

e
i

2-activation energy

wained in order reacts at the collision &4 0)

(3) The concentration of hydrogen ion multiplied | 3-lonie product of water
by the concentration of hydroxyl ion equal to 10- | K, e

|4 mole /L o

(4) The change of the concentration of the 1- —

5-Rate of chemical
reaction
6- Electrolytic conductors

6-PFH Value

012870964300
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(7) Material change the rate ol 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 ion
concentration,

(10) The maximum pressure ol water vapour can
be present in the air at a given temperature
(11)The reactions which proceed in both forward
and backward directions and the reactants and
products are continuously exist in the reaction
medium,

(12)If any of the factors affecting a system under
equilibrium such a pressure. concentration or
temperature, the equilibrium will shifl in the
direction which will oppose this change
(13) A stationary system apparently bul a dynamic
system reality
(1A 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 unionized molecules are
changed into ions
(17) The positive ion which is formed when water
molecule 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.

(1A solution has (pH) value more than (7)

(20) A solution has (POT) value more than (7)
(211t is the pressure of water vapour at certain
lemperature

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

(23)AL constant temperature, the degree of
ionization incrcases by dilution.

7-Catalyst

8- activated molecules

9- PH value (hydrogen
exponent) -

10- Saturated va puul
pressure -

11- Reversible rtaclmn

‘_Iu F‘I

12- Le Chatelier’s
principle states

L -

13- Dynamic cq'il_iiibriulli
*- s

14- Chemical equilibrium

15- Complete reaclmn

16- Ionization

I?—ll}drmmmm ion or
H,;0"

18- lonic cquilili'rri[lm

19- Basic or nlkaiinr

solution N

20- Acidic ﬁulutmn

21- Water vapour
pressure:

22- Enzymes

23- Ostwald law

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

25 -Equilibrium constant

25)The ratio between the rate constant of forward
reaction and the rate constant of backward _
reaclions —

I- Equilibrium state is a dynamic process but not a stationary one
Because at equilibrium state the changes take place in the two dlrct.tml:lu.»:,lﬂmmrd

and the backward, at the same rate . b

S——

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 in the first reaction the evolved hydrogen escapes from the 5}*511::31 50, the \‘
reaction procecds in one dircction only 2 ‘
While in the second reaction both the reactants and products are still Fﬂund in the
system, so the reaction continues in the two directions, the forward and hankward

J - lonic compounds react faster than covalent cumpuun{ls. [

Because ionic compounds ions combine with each other instantly but covalent
bonds need an amount of energy to be broken , so the time of the reaction, |
increases |
4 - Iron fillings collide faster than a block of iron and alsu,hsaw dust
combust faster than a block of wood -

Because the rate of the reaction increases by increasing the surface an.a aof
reactants so iron fillings react faster as they have a larger surface arca m;pnsed to
the reaction . —

5 - Raising the temperature, increases the rate of the reaction

BELdUSL ralsmg the tempemlure increases thn: Llnunc energy of the reacting

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

Because the hydrogen ion contains an empty orbilal, so it can accept the lone pair
ol electrons on the oxygen 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"+CI" .
H;O H+ + O by addution

NaCl +2H,0 H" +CIr'+ Na*+ OH’
Because NaCl dissociates in water giving hydrochloric acid and sodium h}fdmmde
which are strong electrolytes and completely ionized , so the cuncantrauun of 11"
ions equals that of OH ions, —=

8 ) Butagas cylinders must not be heated if you need to get’ gas
Because, 11r.almg process converts the Butagas from the llqueﬁed state-to'the
gaseous state so increases on the cylinder walls leading to its c*\cplr}smn—

9) Increasing temperature causes an increase in the rate uf reacuun.
Because heating causes =

a) An increase in kinetic energy of the reacling molecules. —

b) An increase in the velocity of molecules motion and the rate of collnmnn
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). i‘:
Because the pressure of the vapours increases causing an increasing in-the
lemperature in a short time, so the rate of the reactions needed lor cuukmg food
increases.

1) In summer, food goes rotten qulckly if it is left in the air..

Because, in summer, the temperature rises so it speeds up decnmpmillmn reactions
in food, so food spoils and goes rotten quickly. amne
12) Catalysts have an economical importance. P
Because, catalyst increases the rate of reaction instead of raising the tr:mp which
saves a lot ol money. .L,J )

13) pH Value of pure water =7 =
Because the concentration of hydrogen ion equals the concentration, uﬂi}fdm:-.y[
ion=10-7,

14) Tonization of hydrochloric acid is not affected by d:lutiun but the
extent of ionization of acetic acid increases by dilution.

Because HC1 acid is completely ionized while acetic acid contains unionized
molecules which ionize gradually by increasing dilution

15) Ammonium chloride solution has an acidic effect on litmus.
11,0 — ”i + OII

0128799643 0NN P[40 200595
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NH, C

NILCI + H,0 + ClI” + NI,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 Iitl;l___EéI.
H,0O —  H + OW 4
CH;COONH; — CH;CO0Q "+ NH,' b¥akanon

n)

CH;COONH4+ 1,0 CH;COOH+ NI l.,OEl—

Because it dissolves in water forming acetic weak acid and ammonium hydm'udr::
weak alkali, so the concentration of H' ion cquals the concentration of OH’ ion

=l
SR

17-Adding water to sulphuric acid does not affect the electrical mmluclh lt) of the
acid.

Bec. sulphuric acid is strong electrolyte that ionized Eﬂmplﬂltlj’t*

H:S0s —>2H" +504 2 =

4- Arranged the following solutions in ascending order aucur:lmg m ]‘II value
NthO;— "1{] NH4CI

Solution
Na,CO; is basic its PH more 7
H-0O is neutral its PH= 7
NH4Cl is acidic its PH less 7
NH4Cl < H.0 <Na;CQO;

5)Classify the following reactions into Irreversible and revcrs:hle
reactions: , ¢:
[-22Cu(NO3); (s) = 2Cu0 (5) +4NO; (2) +0:(n) Irreversible
2 CH;COOH(aq)+ CHsOH(ag) =CH;CO0C,Hs (ag )+ HaO(L) reversi hlt
3 - In aclosed vessel:  COg)+H,0(g)= COs(g) +11;(2) Irreversible

6) Pure water, which is a weak electrolyte, is a poor conductor to
clectricity, answer the following:
a) Write the equilibrium equation expressing ionization of water.

H:O0+ Hy0 === H;0"+OH’
b)What is the type of equilibrium of water ionization?

0128709643 0 P (70 200505
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value

No

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

PH <7

8- Complete the following table

roim | pi
10 4
3 11
4 10

What happens when

| - NaCl — FeCl; - (CH3COO0O) ,Ca
NaCl neutral salt PH =7
IF'eCl; acidic salt
(CH3COO) ;Ca basic salt
FeCly< NaCl < (CH3C00) ;Ca

PH =7

PH

14

x5 POH
14

7- Arranged the following solutions in ascending order utcnrdmgtu PH

n D)
|0IT] [1T7] Type of solution
Ex10™ | 10%x1 | Acidic solution

1071 | 110 basic solution
Ix107 1x10™ | basic solution

37) adding small ratio of vanadium to steel

R R R R E R R E R R R E R R R R N R R N N P R E R R R P R R R R N T N RN N T A R R N RS RN

38)to colour of mixing 50ml of sulphuric acid of concentration ﬂli\'?l__'_ﬁ_i_th 100ml
of sodium hydroxide of concentration of 0.1M has drops of litmus solition

U= OmmersisHh

(1)- Cations & Anions

Cations

Anions

01287096430
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Agl® [ Nal®,

is a particle that's poor in
clectrons & moves in solution
towards the - ve pole

Cu2' ,Zn2*, A13*

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

CI' o ,NOs ,sof

(2)

— QOxidation and reduction

Oxidation

Reduction

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

Zn® — Zn®' + 2e
or
2CI"'—— Cl, + 2e

Process ol gaining electrons or
decreasing positive charg%_@'
increasing negative chargéi?i

Pb™ +2¢ ——Pb*" "
or

Cu®

Y=

+2e— Cu

3-Electronic connectors and electrolytic connectors |

il

=1

A

electronic conductors

Electrolytic conductors

metal conductors

 solutions or molten jonic compounds

they transfer electric current
through the displacement ol
electrons inside the material

not accompanicd by the
transition of the material

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

"-\.\_ -
e
e

material

Mercury

1-it ch changes electrical energy into |
chemical encray.
2-Anode is the electrode connected

chemical change in the
composition does not happen

Examples copper - platinum -
graphite - aluminum - iron —

chemical change in the composition
happen oy 0)

Examples =
aqueous solutions of salts, amds alkalis

=

(4) Electrnlvﬂic cell and Galvanic cell

Electrolytic cell

galvanic cell

I- It changes chemical cnergy into
Llectrical energy.
2-Anode is the electrode at which

01287096430 .
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which oxidation process takes

place.

3-Cathode is the clectrode

connected to -ve Pole of the

electric source at which reduction

process takes place.

4-Consumes electric energy.,

5- It can not be reversed.

6-The reactions take place inside it

are non-spontancous reactions.
7-The two electrodes are not

necessary to be different

to +ve pole of the electric source at

(5) The primary cells and the secondary cells.

oxidation process takes place. it represents

the -ve Pole of the cell

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

4- Produces electric energy.

5-Can be reversed (during charﬁg"hj'g}.
6-The reactions take place inside'it are
spontaneous reactions, )
7-The two electrodes must be. different
in oxidation potentials till a dlfference in

potential found between them -"r‘_

primary cells

Secondary cells.

It is galvanic irreversible cell
Can not be recharged

As 1 —Mercury cell
2-fuel cell 3-Daniel cell

It is galvanic reversible cell.

Can be recharged

As I-car battery (no)
2-Lithium ion dry battery

L

e

(6) Purification of metals &Electroplating

P.0.C Electroplating Purification

I-Anode Pure meal we use in plating impure meal =L

2-Cathode metal want to be painted or spoon Pure meal o

3-electrolyte |solution of the metal salts wantto | solution of the metal salts
paint

(7) Anodic protection and Cathodic protection B

e

{1) r\nnd:::d prntegﬁt yemetal

Ay s eion

iron will be ¢
so when scral¢ Impbuns zinc will

covering iron Wi Qff8re active metal

than iron d]:,@hﬁ;(aﬂgﬁﬂﬂh'ani?inﬂ}
m ¢ and zinc will anofle

corrddiplrdxadd tluntpotelatighime

covering iroreaitivlbes active metal

than irungE.lHE E E&ﬁxdﬁgchmg

takes plate iron 1s the amldc and
corrode hrs t. uction S

Low oxidation potential

01287996430
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2-Write the scientific expression for
each of the following:

What is meant by

AgIn

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

2-Systems in which electrical energy 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.

5-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 electricily is passed
through solution of several electrolytes the weights of
substances formed at the clectrode arc directly
proportional to their equivalent weights.

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

11 -The process of losing electrons associated with

1-Galva nit-EelI's

|"11

z-electrulylmé Is
3- elﬂ:truhlln cunduttnrs

4- electronic cn'nductnrs

-

5-Cathode - -
6-anode —positive pole
T-coloumb -_—_

8- anions or l]Egﬂ[l\"'E
ions

9-Faraday second law

10-faraday

11-Oxidation

01287996430
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the increase in the positive charge.
12-The descending arrangement of elements
according 1o their standard
oxidation polential with respect lo standard hydrogen
electrode.

13-1t is electrochemical process in which metals
oxidize or lose electrons

14-Process of covering iron with metal more reactive
than iron 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,

18-The cells in which the oxidation - reduction
reaction is a spontancous irreversible reaction.
19-The cells which are characterized by their
reversible chemical reactions and store electric
energy in the form of chemical energy.

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 electrode which is connected with
the positive source in covering metals and will
corrode first

25- He deduced the relationship between the quantity

of electricity which flows in a solution and the
quantity of material liberated at electrodes.

26-It is the emf of galvanic cell consisting of S.1LE.
acting as cathode and the element as anode.

cells

12-electro chemical
series

13-Corrosion

14- galvnniz;ifi?in
L;
15-Redox reactions

16- anode — negative
pole i
17-salt bridge

.
e

18-Primary g;ljvallic
LT

19-secondary galvanic
cells R,

==l
Tt |

-

20- h}'[.ll‘ﬂlﬂgli.:l}

21 —potassium -
hydroxide ~ —
22- fuel cell - °

23-poly styrene’)

1 E =
24-sacrificial ¢lectrode

i -

25-Faraday

26. Oxidation potential
of an element

012879964305
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27- It is the emf of a galvanic cell consisting of S.H.E
acting as anode and an clement as cathode.

28-the amount of chemical change takes place in
electrolytic cell is directly proportional to quantity
of electricity

29-the amount of chemical changes takes place in
different electrolytic cells connected series is
directly proportion to equivalent masses.

30-when one faraday (96500 coulomb) is passed
through electrolyte, it will dissolve, evolved or
precipitate equivalent mass at the two ¢lectrodes.

31-it is the quantity of electricity needed to
precipitate 1.118miligram of silver

27. Reduction potential
of element

28. Faraday’s first law

29, Faraday’s second
law

30. General law of
clectrolysis ——

0]

3l. Cuulumli:_-‘{:}l_uals
ampere. second

;

3-What is meant by corrosion .write its chemical fguatinn

Corrosion

Jir—

[1is electro chemical process of metals due to oxidation or losing ulu:tmns

a- oxidation of iron

2Fe ——>  2Fe™ +4e

b. At cathode (carbon) reduction takes place for oxygen of air as follow =

2H,0 + 0, +d¢ —> JOW

- -~
-
—

¢. Iron ions [Fe“) combine with hydroxide ions (OH") to form iron [l l1ydru11dc

e + 40111 = 2Fe(01),

d. lron Il hydroxide oxidizes in alr to iron 11 hydroxide as follow
2Fe(OH)s + 11,0 + 1,0 ———p 2Fe(OH);

SO the total reaction is the sum of the above as follow:

2Fe +311LO +74,0;, ——> 2Fe(O);

at happens whe
electrolvtic cel

Oxidation &reduction reaction take place non spontancously

a-at the cathode:
Cu'’+2¢ — Cu
b - at the anode 2CI' = CI;T +2e
Total reaction

0128i7.996430%
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Cu** +2CI' — Cu + Cl,
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 reacllnn is
reversed (o reduction and the reduction to oxidation,

3 - In galvanic cells , a salt bndge should be used .
Because it prevents the saturation ol both half cells by excess mns lhal
they become electrically neutral and the current flows continuously , — =

||"h|

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

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

5 - The elements at the end of the electrochemical series ﬂl Je1

oxidizing agents,

Because their oxidation potential is very small and they easily galn Eicclrnnh
6 - Copper does not replace hydrugen in acids or water. —
Because oxidation potential of copper is less than that of hydrugcn or it
is less active than hydrogen , so it can not replace it in acids ﬂrWater

7- In galvanic cell, zine plate is considered as an anode ﬂnd lhe
copper plate as cathode, —
Because an oxidation reaction 1akes place at zinc plate and a reductmn mactmn

lakes place at copper plaie .
Zn > Zn*l+ 2e
Cu24+2¢ ———— C(Cu

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.

AN 0S U B\ e ==

9-the color of copper sulfate disappear when put in zinc plate
Because zine replaces copper and zine sulphate formed which is colorless

01287096430
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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-electrie current stops in a Daniel cell after some times?
B. zine 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 ©—

12- primary cells called dry cells? _
Because electrolytic materials are in the form of dry and nnrlllquid
13- mercury baﬂery must be disposed of in a safe manner?:
because they conlain mercury, a toxic substance —

I4-mercury cell used in-ear headphones, watches?
B. they have small size and their voltage stay lor long time

15-Lithium battery prefers to use than dry batteries?
Because it is a secondary cell can be recharged again

16-lead accumulator must recharge the from time to time b=

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 sulfate =

1 7-Electroplating of metal has a great economic importance -
Because it protects the metal from the rust and corrosion and give it ashiny
appearance =

extraction of aluminum metal
Because rising oxygen reacts with the carbon electrodes and gwcs’carhnn
mono oxide and carbon dioxide ==
3,0+ 2C —— CO +CO; o
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
facilitates the separation of aluminum, in the bottom of the electric cell

20-Copper (99%) not prefer to use

01287096430
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Because copper (99%) contains the impurities of iron, zine and gold, which
reduces the ability of copper conductivity

21-Scientists 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 purilication also source of electricity batterics

1|

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

5]
23- Salt bridge is important in Denial cell (—

It prevems the formation of excess of(Zn*") in the Zinc half cell and excess
of{SO,)? ions in the copper half cell so the current will cunlmunusty ﬂnw
24-The standard hydrogen potential is not equal zero in some tasEF '
Due to changing the hydrogen ion concentration in solution or changing the \
potential pressure of the hydrogen gas or both . e \

25-Both of magnesium and iron replace hydrogen of the diluted Ht’lﬂs but the
reaction is faster in case of magnesium. —
B .each of them is more active than hydrogen of acid and magnesaum 15 more J
active than iron .
26-The density of the sulphuric acid in the battery can identify the car

battery condition, !
B. when the batlery is completely charged the density ol acid equal l'mm 1.28 to
1.30 gm/cm’ but if the acid density decreased to less than 1.2 gm/em’, the

battery needs to recharging and increasing its acid concentration

21 0)

27-Lithium is used in making mobile battery . —J

B. It is the lightest known metal and it has the lowest standard I'Elll]lllmll

potential relative to all metals ( - 3.04v) ¥

28-The total e.m.f of the car battery is 12 volts although each Iead rell
forming it is 2 volts only.

It consists of six cells are connected in series. Each cell produces 2 voli and

the eml ol battery =2 x 6 = 12 volis

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

of electricity of........
; ———— e
s 42 e
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