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General Secondary Certificate
Examination First Session 2006

Answer Five questionsonly of the following :

Question 1

(A) Write the scientific term for each of the following:

(1)A number which represents the number of orbitas
within a certain energy sublevel .
(2) The group of elements whose val ency shell generally has
more than half its capacity of electrons.
(3) A pure smple substance that cannot be changed to Smpler form by the
traditional chemical methods.
(4) A bond produced from the electron cloud of valence
el ectrons which decreasesthe repul s ve forces between the postive metal
lonsinthe crystal lattice.
(5) A subgtance that causes change in the rate the chemical reaction
without itself being changed or without affecting the equilibrium postion
(6) Quantity of electricity required to precipitate 1.118
milligram of dlver.
(B) lllustrate by the balanced chemical equations how you
can obtain the following :
(1) Sodium carbonate from sodium chloride.
(2) Picric acid from chloro benzene
Question :2
(A) Choose the correct answer then write the balanced
chemical equations which illustrate your choice:

(1) When hydrobromic acid reacts with propene....... is produced.
(@) Propel bromide (b) 1,2-dibromopropene
(c) 2-bromopropane (d) 1-bromopropane

(2) When water dropped on calcium carbide ..... gas is produced.
(@) Methane (b) Ethyne
(c) Ethene (d) Ethane
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(3) When'iron (111) hydroxide is heated above 200°%, ...~ .is

Produced.

(@) lron (1)oxide. (b) Magnetic iron oxide.
(c) Iron (l11)oxide. (d) Iron (I1)hydroxide.
(4) When sodium nitrate is heated, ....... gas evolved .

(& NO (b) NO; (€) N2O (d) O;

(B) What isthe number of hydrogen moles necessary to

reach with one mole of each of the following to obtain

saturated compounds:

(1) Aromatic benzene (2) 2-pentyne
(B) Fill the empty spacesin the following table, giving that theionic

roduct of water is 1x10™* at 25° _ _

PH_____ J[OH] Hl
........ . |11 3 |\

......... | 1x10° |5 . |

Question : 3
(A)Give reasons for the following :
(1) ClIO3 (OH) acid isstronger than PO(OH);3 acid .
(2) Copper iscongdered as trangtion element although its electronic
sructure of the outer shell is,,Cu:(3d™ ,4s") .
(3) The poly nitro organic compounds are very expl odve substances.
(4) Usng amixture of fluoride salts of duminum , sodium and calcium
instead of cryolite containing a little amount of fluorspar in the extraction
of aluminum from bauxite.
(5) The angle between two hybridized orbitals sp ,s in C,H, molecule
equals 180 °.
(B) How can you differentiate between the following :
(1) Copper sulphate and a uminum sulphate .
(2) Ethanol and 2 methyl -2-butanol .
(C) Calculate the equilibrium constant for the reaction :
|2 +H2 = Z2HI
Provided that concentrations of iodine, hydrogen and hydrogen iodide at
equilibrium are 0.1105, 0.1105 and 0.7815 mol e /liter respectively .
(D) Write the balanced chemical equation which illustrate the total
reaction occurring in the al kaline nickel — cadmium cell.
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uestion : 4
(A):Choose from columns (B) and (C) which is suitable for column(A) :

1.Paly vinyl a. Ketone I. It isthe main component of

chloride b. Prepared from calcium | red spirit.

2.Ethylene carbide I1. It isformed by oxidation

glycol c. Monohydric al cohol of isopropanal.

3.Acetone d. Produced from the 1. It is used in manufacture

4.Ethanol Polymerization of chloro | of drai nage tubes.

ethene IV. Itisused in the

manufacture of carpets.
V. It isused as antifreeze
substance in car radiators.

(B)How many minutes necessary to precipitate 3.1752 grams of
copper from copper(IT)sulphate solution by passing an electric
current of 10 amperes strength ? (Cu =63.5) .

(C)Compare between each of the following

(1)Subgtitution aloys and inter- metallic dloys.

( 2)Chemical equilibrium and ionic equilibrium.
(D) Show the change of oxidation or reduction (if it exists) inthe
following chemical reaction :

1. N, +O, decticat  9NO
2. 3CO+Fg,0; 0% 5Fe+3CO,
Question : 5

(A) What is meant by each of the following :
1) Electrolytic cells 2) Hund'srule.
3) Pure covalent bond 4) Pig iron
(B) Calculate the density of oxygen gas (O,) at (S.T.P)the atomic
mass of oxygen is 16.
(C) Write the structural formula of each of the following compounds :
(1) Compound produced from hal ogenations of benzenein direct sun light.
(2) Aromatic acid produced from hydrolys s of aspirin .
(3) Acid used in the manufacture of Dacron fibers.
(4) Dibasic carboxylic acid contains number of carbon atoms
equals the number of carboxylic groups.
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uestion : 6

(A)One of the following compoundsisused as initiator to
obtain a mixture of ortho and Para chorotoluene.

naphthalene — normal hexane — cyclic hexane — nitrobenzene

Write the balanced chemical equation which illustrate these
reactions.
(B) Four grams of i mpure sodium chloride were disolved in water
and an excess of silver nitrate solution was added to precipitate
9.256 grams of silver chloride. Calcul ate the percentage of sodium
chlorideinthe sample
(Na=23 ,Cl=355 ,and Ag=108)
(C) Writethe balanced chemical equation for preparation of nitric acid
| aboratory then draw the apparatus used in the preparati on.
(D) Draw the graphic which illugtrates the difference between the
orbit according to Boher's concept and the orbital according to wave
theory concept.
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Model Answer (2006) First ion

Q1. (A): (1) Magnetic quantum number . ( 2) Non metals. (3) Element .

(4) Metdlic bond . (5) Cataly« . ( 6) One coulomb .
(B): (1) NH; +CO, +H,O +NaCl ———» NaHCO; + NH,C
2 NaHCO; Na,CO; + H,O +CO;,
(2) ' O H
@ + NaOH 300 °c
T 300 atm .
OH OH
O,N NO,
+3HNO, __Conc. \©/ e
H,SO, NO,
Q2.(A): (1) 2- Bromo propane
H O H H H H H

L I
H-CI-C=C-H +HBr———= H-C-C-C-H
[ I
H H Br H

(A).(2) Ethyne:

Ca
7\
C=_C +2H,0 > H-CEC-H+Ca(OH)2
Calcium Carbide Ethyne

(A).(3)Iron (I11) oxide:

above 200C
2Fe(OH), >~ Fe, O, + 3H,0
(A).(4)0;:
2NaNO, = 2NaNO, + O,

(B)(1) . 3mole H, . (2) . 2mole H, .
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C)
POH

PH [ OH ] [H"]
3 11 1x 10" ( 1x 10
9 5 1x 10 1x 10!

Q3.(A). (1) . Since, the stronger acid contains more unbounded oxygen
atoms to hydrogen atoms.

(2).Snce, the outer most shell (d) of copper isfilled with
electrons (d' ) init'satomic state, but when it isin it's oxidati on state +2,
sublevel d will be un completely filled (d°).

( 3) Since, it's molecule contains fuel which iscarbon , andit's
oxidizer which is oxygen , and these compounds burns quiquely , to give greet
amount of heat and gases, and N—O weak pond isdestroyed , and strong
C—O,and N = H bonds are formed .

(4) Since, this mixture with bauxite is of lower melting point than
that with cryolite.

(5) Toavoid repulsion forces between ( 30, § ) hybrid orbitals, so
they become far from each other , and angl e between them equals 180¢ .

(B).Adding NaOH solution to salt solution
(1). Incase of CuSO, BLUE precipitateis formed which turns to black
by heating . Incase of Al ,(SO4 ); white precipitateisformed which
dissolve in excess NaOH solution ( 2) . Adding potassium permanganates
acidified by concentrated H,SO, ( violet) :

In case of ethanol color disappear , but In case of 2- methyl 2-
butanol color does not change .

[>B (1.pppp)!
C). k=——"7"— = =50
(C) ¢ [Ful MR X vl x
(D)
charging
2NiO(OH) + Cd + 2H,0 ﬁ 2Ni(OH), + Cd(OH),
Q4.(A). Lwith(H—111). 2with(D-V) 3with(A-11) 4 with

(C-l).
NXTxXXXX XX\ \\\

(B) . Amount of precipitate —

ANANA xd ddid dd
3.175 =

XX X X
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T =965 = (C_ 16.083 >=>>

(c) . (1) .Interstitia , Substitution and Intermetallic Alloys :-
Intergtitiad aloy Subgtitution alloy Intermetallic all oy
On hammering the| Some of atomsof the | Alloy elements lie in
metal , a layer of | |attice of pure metal one group which does

atom can dip after arereplaced by atoms | not combi ned
the other layers .| of another metal of chemically to form
I ntroduction of | the same diameter , compounds with new
other pure metal | same chemical properties differ from

can form an alloy . propertiesand same | pure metal . Chemical
If introduced atom| crysalline structure. | formula disobey Laws

islarger, so aloy is| e.g. : Copper-gold of valency .
harder than pure iron-nickel e.g. : Cementite
metal . (FesC)

(2) . Chemical Equilibrium : it is adynamic systemin which the rate of forward
reaction equalstherate of backward reaction , and concentration of reactants and
products remains constant at equilibrium in the reaction medium, keeping reaction
conditions astemperature and pressure constant .

(3) . lonic Equilibrium : thistype of equilibriumis created in case of solutions of
weak €l ectrolytes, between it's molecules, and the formed ions.

(D). (2). (1) .

oxid. oxid.

‘ above 700C l ‘ elec. arc l
3CO + Fe,0, ———————> 2Fe + 3CO, N, + O 2NO

| ¢ | !
red. red.
Q5.(A). 1- Electrolytic Celll :

Electrical energy from external source ischanged to chemical energy .
Anode is the positive electrode at which oxidation takes place .
Cathode is the negative eectrode at which reduction takes place.

Oxidation and reduction reactions are non-spontaneous reactions .

(Irrevergble cdl ).E.M.F =Potentid difference between cell electrodes
when circuit is open .

2- Hund s rule :No €electron pairing takes placein agiven su
each orbita contains one electron .
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3- Purecovalent bond :

a) It isformed by sharing pair of electrons or more between two atoms
of the same nonmetal .

b) The difference in eectro negativity iszero.

c) e.g..H, 0, Cls,.

4- Spongy iron: it is iron which produced fromblast furnace, it contains
(95%) iron ,and(4%) carbon , and small amountsof Si , Mn,P,and S.
(B) . molar mass of oxygen = 16 x2 = 32

One mole of any gas occupies 224L a S. T.P.

Density of oxygen = % =143 = /
(c).1) 2) 3) 4)
o H Oy COOH
} o | OH |<|J (I? COOH
CQH @ HO-C-@-C-OH ICOOH
Q6.(A). A
CH, - CH, - CH, - CH, - CH, -CH, o @ + 4H,
CH,
AlC,
CH, CH; CH;,
| |
Fe Al
cl
(B). NaCl + AgNO3 ——» NaNO3 + AgCl
Molar massof AgCl = 108 + 35.5= 143.5gm
Molar massof NaCl = 23 +35.5 =58.8 gm
58.5 gm NaCl gives 143.5 gm AgCl
2gmNaCl gives 9.256 gmAgCl = 2+ = 37733 gm
% of NaCl inthe sample = - 0009685 _ g4 3305 o4
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(C):

Conc.

2KNO; + H»SO, —A> K>SO, + 2HNO;

(D): Il Modern ‘r Bohr
theory

Probability of
finding electron
Probability of
finding electron

v

v

The distance from T he distance from
T he nucleus The nucleus
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General Secondary Certificate Examination
Second Session 2006

Answer Five questions only of the following:
Question : 1
(A)Choose correct answer from the following to complete the
phrase:
(1) In 1926 the scientist Schrodinger succeeded to putting ............
(@) the uncertainty principle (b) the building up principle
(c) the wave equation. (d) the 1% theory of atomic structure .
(2) The 1onic bond is often formed between .............
(@) different metals (b)metals and non metal's
(c) non metals and non metals (d) metalloids
(3) When calcium Cyanamid is dissolved in water , the gas evolved

(a) nitrogen (b) oxygen.
(c) ammonia (d) nitric oxide
(4) When one faraday is passed through an electrolyte, thiswill |ead to
the dissolution or evolution or deposition of ...... from the substance at
any electrode.
(@) gram atomic mass. (b) gram equivalent mass

(c) Avogadro's number mass. (d) half gram equival ent mass
(5) Inthe actinides series sublevel .....is filled successively by

electrons.
(@ (3d)  (b) (4d) (c) (4f) (d) (5f)
(6)Dichloro diphenyl trichloro ethane is the chemical name of the ......
compound .

a)Taflon b)Gamixane ¢)D.D.T d)Aspirin
(B) By using the balanced symbolic chemical equations, how can
you obtain?
1) Nitrobenzene from sodium benzoate .
2) Iron (l11)oxide from magnetic iron oxide.
Question : 2
(A)Write the scientific expression for each of the following
sentences :
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(1) The amount of energy absorbed or emitted when an electron
jumps from one energy level to another .

(2) A number that refers to the dectric charge(postive or negative)
that the atom would have in the compound, isionic or coval ent.

(3) With the exception of hydrogen, lithium and beryllium the
atomsof all elements tend to reach the octet structure.

(4) Molecul es which have kinetic energy that equals or exceeds the
activation energy.

(5) The volumes of gasesinvolved in areaction and the gases

produced exis in fixed ratios.

(6) They are galvanic cells characterized by reversble chemical

reactions and store the eectrical energy as chemical energy.

(B)Write the structural formulafor each of the following

compounds?
(1)3 - methyl hexane. (2)1,3- dibromo benzene
(3)2 - phenyl propane. (4)3 - methyl - 1 - pentene
Question : 3

(A)Give reason for each of the following :
1) The stronger metal is placed down the left hand block of the
periodic table.

2) It isdifficult to oxidies manganese (I1)ion to manganese (I1I) ion.
3) Alkdi metals are cond dered asthe most powerful reducing gents.
A)the ionic product of water K,,=[10'][107]=10"

(B)Hydrazine (N,H,)is used as a fuel for some rockets.
Calcul ate the mass of nitrogen gas produced from oxidation of 20
grams of hydrazine according to thisequation 3 :
N2H4 +02 - N2 +2H20 [N=l4 ) Hzl]

(C)write on use for each of the following :

(1) THZ—T’H—T’HE 2  H—cHo

OH OH OH
. CHs;
3) @ (4) HOOC—@— COOH

11
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Question : 4
(A)What is meant by ......... ?
(1)Homol ogous series. (2)The dual nature of the dectron
(3) Law of mass action (4)The firg law of faraday
(B) Calculate the equilibrium constant (kp) of the reaction :
Ny + 205 = 2NO;y
Provided that the atmospheric pressures are two , one and 0.2 for gases
NO,;, O,, N, respectively.
(C) What isthe role of each of the following ?
(1) Potassum hydroxide in the mercury cell.
(2) Quick lime in the preparation of ammonia gasin the
|aboratory .
(3) Pure lime in the preparation of ammonia gasin the laboratory.
(4) Concentrated sulphuric acid in the reaction of ester formation .

Question : 5
(A) Write two only of the most important defects of Bohri'stheory
(B) If you provided with the following substance and tools:
Potass um nitrate-ammoni um chloride-hydrochl oric aci d-conc.
sul phuric acid-iron—digtilled water—bunzen flame.
Show by balanced chemical equations, how you can use all or some of
them to obtain the following compounds.

(1)Nitrogen dioxide (2) Iron(I1)sul phate.
(C) How can you differentiate experimentally between each of the
following :

(1) Methane and ethane gases.
(2) Copper sulphate and auminum sul phate.

(D)Draw the apparatus used to detect carbon and hydrogen elements
In the organic compounds. Write the balanced chemical equations
whi ch indicate the reactions occurred.
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Question : 6
(A)Choose from columns (B) & (C) which is suitable for column(A) :

| (B) | I

1. Sodium |a. CsHsOH Obtained by catalytic
acetate b. A typeof plastic hydration of ethyne
anhydrous which isheat resstant [ii) Obtained by oxidation of

2. Vinyl alcohol jc. CH;COONa acetaldehyde

3. Carbolic acid | d. Ungtable 1)  Used asprimary material

compound for the preparation of
many product
Iv) Used for the preparation
of methane

(B) Calculate the number of Faradays necessary to precipitate 21.6
grams of silver on the surface of a spoon through the
electroplating process [Ag= 108] the reaction at the cathode

[Ag" +&—» Ag]

(C) Compare between each of the following:

(1) Electronegativity and eectron affinity .

(2) Pi bond (n) and sigma bond ( ) .

(D) Calculate the volume of 0.1 mole of CO, gasat S.T.P.
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Model Answers ( 2006) Second Session

Q.1.(A)
(1) The wave equation . (2) Metds and non metals.
(3) Ammonia. (4) Gram equivalent mass.
(5) (5f). (6) D.D.T .
(B) (1) ¢ )~ coONa + NaOH cao Na,cos + ¢
Dry dis
sodium benzoate NO,
H,SO, conc.
+ HNO, —_ = + H,0
@ rejo,.m, W00TOOC g
VAN
4Fe + O, 2Fe,0,
Q.2(A):
(1) The quantum . (2) Oxidation number .

(3) Octet rule (or Electronic theory of valency ) .
(4) Activated molecules.
(5) Law of Gay — Lussac . (6) Secondary cells.

(B) (1) CHy-CH,-GH-CH,-CH,-CH

3 2 3

CH,

3- methyl hexane

(2) Br

@ 1,3 - dibrame beagene
Br

(3)

Z- phenyl propane

(4)
CH,= CH,- CH-CH,-CH, - CH,

CH,

3- methyl -1 - penten
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Q.3(A):

(1) Because the metallic character increases as the atomic number
increase in descending group .

(2) Manganese (Il) ionisvery stable ( half filled ) , due to the presence
of 5 dectronsin sublevel 3d .

(3) Since, these metals are characterized by eadly losng their valence
electrons.

(4) Since,[H*] =[OH ] =107 , and water is neutral .
(B) N2H4 + 02 E— N2 + 2H20

Mol ecular mass of hydrazine=(14x 2) + (4 x1) = 32

Molecular mass of nitrogen = 14x 2=28 gm

__ b6 x<<

Massof nitrogen = % =175 gm

(C): (1) Glyceral : It isused in manufacture of creamsand cosmetics.
(2) Formaldehyde : It isused in manufacture of Bakelite .
(3) Toluene: It isused in manufacture of T.N.T .
(4) Terphthalic acid : Itisused in manufacture of Dacron .
Q.4 .(A) (1) . Homologous series : It is agroup of coumpounds which
have the same molecular fomula , chemical properties, and gradual
physical properties.
(2) . Dual nature of electron : éectronisnot only a negative
charged particle, but also it has a wave properties.

(3).Law Of Mass Action : Therate of achemical reaction isdirectly
proportional to the product of concentrations of the reactants given that
temperature is kept constant .

(4). Faraday’s First Law :The amount of chemical change

produced by the passage of an el ectric current
( quantity of substance ) isdirectly proportiond to the quantity of el ectricity

passing through the solution .

__DF(NRY) _ () _
(B)Kp_xzmbxhi(pr)_ ~ =20

(O) (1) Itisused as an electrolyte.
(2) Drying agent .
(3) Oxidation of the impurities and part of the pigiron.
(4) It preventsthe reversble reaction .
Q5A): 1) 1— C-1IVv
(22— d-1
(33— a-lll
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(B): Gram equivalent mass of slver :% = 108 @0.
One Faraday —— 108 gmof slver .

X Faraday 2.1gmof dlver
x= —= =02
(C).(1) Electron Affinity and Electro negativity :-
E. Affinity E. Negativity

It isthe amount of energy released | It isthe tendency of an atom to attract the
when an extra el ectron isadded to a| e ectrons of the chemical bond to itself .
neutra gaseous atom .

X +e — X + energy
It refers to an atom in its singe | It refers to an atom combined in a

state . molecule.
The atom accept complete negative| The atom accept partialy negative
charge. charge.
It is measured by KJ. It is represented by numbersfrom0to 4.
(2) Sigma and Pi-bond :-
Sigma bond Pi-bond

The overlapped orbitals are on one line
( collinear ) or head to head
overlapping .

Strong bond, not easy to be destroyed . | Weak bond easlly to be broken in
addition reactions.
Atomic orbitals are either pure or  Atomic orbitalsare pure.

hybrid .
e.0. :-The overlap of sp” with sp” and e.g. - Theoverlap of p, with p, in
that of swith sp®in ethylene molecule. | ethylene molecule.

The overlapped orbitals are side by
Side between two parallel orbitals.

(D) Volume of CO, gasat ST.P=0.1 x 224 =2.24 liter .
Q.6.(A) Inadequacy of Bohr's atomic model :

(1) Bohr's theory conddered the electron as positive charged particle
only and did not consder that it al so has wave properties.

(2) It had succeeded in explaining the hydrogen spectral lines only ,
however it failed to explain the spectrum of any other element .  (or any
other correct answer ).

(B) (1) 2KNO; + H,S0, CA 2HNO; + K,S0,

4HNO3A> ANO, + 2H20 + O,

)
o A
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2) Fe- —%» FeSO, +H,
(C) (1)*By passng each of 2 gases through potassium permanganate
solution in dkaine medium .
* If the violet color of KMnO, disappears, it is ethane gas.
* If not , itis methane gas.

(D)

2H.Cu0 2> Cu.H,0

C.cuo £ cu.cCo,
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General Secondary Certificate Examination
First Session 2007

Answer Five questions only of the following:
Question 1
( A) Choose the correct answer for each of the following :
(1) The number of hydrogen atomsin the akane molecul e which

consists of 4 carbon atoms is .......... atoms.
(@5 (b) 10 ()7 (d)8

(2) Bluelitmus paper turnsred in the hydrolysis of ...... salt .
() ammoni um acetate. (b) ammonium chloride.
(c) sodium carbonate. (d) ammonium carbonate.

(3) When iron reacts with dil ute sulphuric acid.....are produced.
(@) iron (II)sulphate and water . (b) iron (III)sul phate and water.
(c) iron (I)sul phate and hydrogen.

(d) iron (IIT)sulphate and Hydrogen.
(4) The most important modification(s) on the atomic model of
"Boher" is (are) ...................
(a) the dual nature of the e ectron .
(b) the uncertainty principle.
(c) finding the suitable equati on which describes
the wave motion of the electron.
(d) al the previous.
(5) The oxidation number of oxygen in the hydrogen peroxide is....
@ (-2) (b) (+2) (c) (+1) d (-1)

(6) All the following are from the properties of the cathode

rays except they ................
(@) have athermal effect. (b) moveinthe sraight lines.
(c) are podtively charged.
(d) are effected by both el ectric and magnetic fields.

(B) Show by balanced chemical equations, how can obtain each of
the following :

(1) Benzene sulphonic acid from sodium benzoate.
( 2) Ethyl chloride from acetic acid.
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Question 2

(A) Write the scientific term for the following statements::
(1) The elements of the f-block, where the f-sublevels of these
elements are success vely filed by electrons.
(2) A number , in which "Bohr" used it in explaining the spectrum of
the hydrogen atom, it given the symbol (n)
(3)The masses of the different materia sformed or consumed
by the same amount of electricity are proportional to their
equivalent masses.
(4) A bond produced from the electron cloud of valence
el ectrons which decreases the repul 5 ve forces between the
positive metal ionsin the crystal lattice.
(5) The trangtion el ement which is not abundant inthe earth's
crust and has limited uses.
(B) solution contains solid barium sulphate (BaSO,) in the
equilibrium state with itsions, asin the following equation:
BaSO,(==Ba"” (aq) + @F" (ac)
If the concentration of barium ions, inequilibrium,
is1.04x10° mol/liter, calculate the val ue of the solubility product of
barium sulphate.
(C) Draw the apparatus used for the preparation of ammonia gasin
the laboratory then answer the following :
(1) Show by practica experiment how can you detect ammonia gas.
(2) Write the balanced chemical equation which describes
the reaction of ammonia with ethyl benzoate.
Question 3:
(A)Show by balanced chemical equationsthe effect of heat on
each of the following :
(1) Iron (II) oxa atein absence of air. (2) Sodium bicarbonate
(3) Normal hexane in presence of platinum. (4) Lime stone
(B) Calculate the volume of chlorine gasevolved at (S.T.P) during
the electrolyss of sodium chloride (NaCl) solution by passing
an dectric current , itsintensty is 10 amperesfor 20 minutes
(Cl=35.45) .
(C) What are inadequacies of the octet rule?
(Two points only with one example for each)
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(D) Write the structural formulafor each of the following
compounds:
(1) Citric acid (2) 4 chloroB 4 < methyl6 20 pentene.
Question 4

(A)Look at the oppositefigure,

(B) then answer the following questions :

()What isthe name of the electric cell Shown inthe figure?
(2)What isthe type of (oxidation — reduction) reacti on which takes place
in the cell ,spontaneous or non — spontaneous one?
(3)State which of the two poles(A) or (B) hasthe higher oxidation
potential ? And why ?
(4)Show if thiscdl can be consdered one the primary cells or the
secondary cells.And why?
(B)Give reason for each of the following:
(1) No electron pairing takes place in a given sublevel until each orbital
contains one electron .
(2) No free hydrogen ion (proton) is present in the aqueous sol utions Of
lonized acids.
(3) It isimposg ble to eliminate the hydroxyl group from phenol when it
react with acids.
(4)The ionization potential decreases across the elements of the same
group by increasng the atcomic number.
(5)Alkynes are very active compounds.
(C) Explain the effect of the concentration of reactants on the
rate of the chemical reaction.
Question 5
(A)Write the name of the following organic compounds according to
the lUPAC system:
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(1)

CH—CH—CH-CH—CH—-CH—CH
2 | 2 2 | 3

CH, C|I—IZ CH,
CH,
(2 CH- CH— CH— CH— Cl
2 2 2
Cl

(3) fk o

or

\I'

Br

(B) Compare between metals and nonmetals (two points only)
(C) | nthe reaction : PC|5(9) = PC|3 ) + Clz(g)
What isthe number of moles of the reactant gas? Which side of
the equation (the products or the reactants) will increase with
Increasing the pressure?
(D) Toobtain theiron in the blast furnace ,carbon monoxide
reducesiron (III) oxide and if the haematite ore contain 45% of
iron(IIT)oxide.
How many kilograms of haematite ore required to produce 1000
kilograms (one ton) of iron? [Fe=56, O=16]
Question 6
(A) Read thefollowing statement, then answer the question
that follow it:
When glycerol reacts with substance(X) in the presence of concentrated
sulphuric acid, sulphuric acid substance(Y) is produced. Substance (Y) is
used to widen arteriesin the treatment of heat crigs.
(1)Writethe balanced chemical equation for preparing substance(X) in
|aboratory.
(2)M ention another use for substance(Y).
(3)Writethe balanced chemical equation which describesthe reaction of
substance (X)with benzene in the presence of hot concentrated s b i~
acid(50 ).
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(4)What isthe type of chemical bonds formed between the atoms
glycerol molecule?
(B)0.2 gm of a mixture of solid substance containing sodium
hydroxide and sodium chloride wastitrated with 0.1 molar of
hydrochl oric acid.
The compl ete reacti on takes place by the consumption of 10ml of
theacid. [Na=23,0=16,H=1]
(1) Calcul ate the percentage of sodium hydroxide in the mixture.
(2) How can you use sodium hydroxide sol ution in detecti ng copper(I1)
Cation in one of its solutions.
(3) State which of (Na") or (OH" ) ionsisresponsble for the detection of
copper(I1) Cation.
(C)What is meant by................. ?
(1) Thomson's model of the atom.
(2) The hybridization.
(3)The saturated water vapour pressure.
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Model Answers (2007) First Session

Q1.(A):1)B 2B 3)C 4D 5D 6)0C.

COONa

®).). @ ¢ won =2 () 4 e
Heat

SOH

Conc
() + oo = (Y 4 o

(2).

CuCrQ,
CH,COOH + 2H, ~CHOH+HO
200C

cponria % L cHoRHO

Q2 .(A): (1) .Inner transition elements. (2). Principle quantum number .
(3) . Faraday's second law . (4) . Metallic bond .
(5) .Scandium.
(B): ke = [S[""] [Ba”]
[ 1.04d ffMIn[ 1.04t wx?! ]
108

(C) (D).

2NH,C1+Ca(OH), ™ 2NH;| +CaCl, +2H,0

Ammonium chlorid slakedlime Ammonia gas
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CH;-C-OC,H,+ NH, —* C6H5 ) (“: - NH, + C2H50H
[}

o) @)
Q3. (A):
COO
(D | N Fe A - FeO + CO + CO,
CO0.—~ absence of air

(2) 2NaHCO; —— Na,CO, + H,0 + CO,

(3)CH,-CH, -CH,-CH,-CH,-CH, & . an,

Pt

(4) CaCO,

CaO +CO,

(B) . Equivalent mass of chlorine = % = 3545

. HH XNN XTT xZZ." ™
mass of chlorine = p— =44 pp

volume of chlorineat ST.P = 0.062 x 22.4 = 1.3888

(C) (1) .Octet theorem in many molecules can't explain the nature of
bonding as in case of phosphorus pentachloride , the phosphorus atom
iIssurrounded by ten dectrons and not e ght astheory proposed .

(2) . Simple form of double bond asa pair of sharing electronsis not
sufficient to explain the form of many molecules .
e.g.: angles between bonds in the mol ecul es ,the shape of molecule in space .

(D)
H
|
H-Cf-COOH HCH H H H
1) -C- H I
HO - ¢ -CO0 2) H-C-C-C=C-C-H
H-C - COOH | I
H

H CI H

Q4 .(A). (1) Danidl cell . (galvaniccdl ). (2). Spontaneous reaction .
(3) . (B)isof higher oxidation potentiad , soitisthe anode at which
oxidation takesplace, and it is the negative pole .
(4) . Itisprimary cell (irreversble) .
(B) (1) . Owing to Hund's rule no el ectron pairing takes pl
given sublevel until each orbita contains one electron , and thisis

REGISTERED YERSIOM
ADDS WO WATERMARK

= visit
o\:\\
&.



http://support.leadtools.com/ltordermain.asp?ProdClass=EPRT1

pall &)l A

piall oy S 0 las)
better from the point of view of energy .
(2) .Since, hydrogen ion is attracted to the lone pair of eectrons of
oxygen atom of water mol ecul es, to form coordination bond .
(3) . Benzene ring is strongly bonded to the hydroxyl group in phenaol ,
and this bond is strong and short .
(4) . Asthe number of outer shellsincrease , this cause screening effect
causeseasly logng of outer most electron (low ionization energy ) .
(5) .Snce, akynescontains2: bonds can be easily destroyed to allow
addition reactions .
(C) . Effect of concentration of reactants on the rate of chemical reaction :
As concentration of reactants increase , the number of reactant molecules
increase , and the probability of collison increase , and the rate of chemical
reaction increase .
Q5.(A): (1) . 4- ethyl 2,6 — dimethyl heptane .
(2). 4- chloro 1- butane .
(3) . 1-bromo-3,4-dichloro benzene .
(B: Metals and non-metals :-

Metals Non-metals

| O;SEI,?&:;]” tf\ ahyvr:‘li(lzlhin ha\ée ¢ Elements which have more
ootroms it Y than half filling by electrons in it's
level M valiancy level.

¢It’s 1ionization gives e . : :
ostive ions by losing _ ¢It’s 10r_11_zat10n gives negative
glectrons lons by gaining el ectrons.
elteé'?ﬁ?:?ty conductors for ¢ Bad conductors for electricity .
ra:j?i_hey have large atomic ¢ It has lower atomic radii .

¢It has lower ionization ¢ It has higher ionization
potential . potential .
el;;?g% affihr?s | ower ¢ It has higher electron affinity .

(C) : —One mole of reactant gas.
- As pressure increase
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produce
160gm ———» 112gm

produce

"$#.160 Kg —— 0.112Kg
(X) Kg ———» 1000Kg

2 The mass of iron (111) oxide 8 L =088
DHHHH
=1428.571 kg
The required mass of haematite ore V XXXXZ\b\b\’\‘ —
= 3147.6 kg
Q6.(A): (1) A
2KNO, + H,SO, ——>  K,SO, + 2HNO,

(2) It isused inthe preparation of explosive substance .
3) NO,

© + HN03 Conc. HZSO4 N @ + HZO

50C

(4) All chemical bonds between the atoms in the glycerol molecule are
covalent bonds.
>,

(B): (1) Number of molesof HCl :< =222JL NRRRT TTT

X Number of moles of NaOH = 0.001 mole
The mass of one mole NaOH =23 +16+ 1 =40 gm

h The massof NaOH inthemixture=40n 0.001 =0.04gm
X The percentage of NaOH in the mixture = = 20%
(2) By adding sodium hydroxide solution to the salt of copper (1)
cation.Blue ppt. isformed which turns black on heating
(3) (OH) ionisrespongble for the detection of copper Il cation .
(C): (1) thomson's model of the atom :

26
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He conS| idered the atom asa sphere of uniform positive electricity in
which a number of negativity charged electrons are
embedded in, to make the atom electrical neutral.

(2) The hybridization :

The hybridization processisthe overlap between two different orbitals
or more of the same atom to produce a number of new orbita's
called by hybridized orbitals.

(3) The saturated water vapour presser in air a a certain temperature.
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General Secondary Certificate Examination
Second Session 2007

Answer Five questions only of the following :
(Write all the chemical equation balanced)
Question : 1
(A) Write the scientific term for each of the following statements :
(1) The change in concentration of the reactants per unit time.
(2) Numbers define the volume of space where thereis
maxi mum probability of finding el ectrons and they define
the energy, shape and direction of orbitals.
(3) Equal volumes of gases under the same conditi ons of
pressure and temperature contain equal numbers of molecules.
(4) The negative logarithm of hydrogen ion concentration.
(5) Half the distance between the centers of two smilar aomsin
adiatomic molecule.
(6) Electric cdlsin which the energy from an external source is used to
make a non-spontaneous oxi dati on-reduction to occur.
(B) Show by balanced chemical equations the effect of heat on
the following substances::

(1) Iron (I1) sulphate. (2) copper (I1) hydroxide.
(3) Phenal in presence of zinc.  (4) Lithium carbonate .
Question : 2
(A) Choose the correct answer for each of the following :
(1) When methane reacts with chlorine in direct sunlight ......... and
hydrogen chloride are produced .
(@) methyl chloride. (b) dichloro methane.
(c) carbon . (d) tetrachloro methane.
(2) The bond in hydrogen chloride molecule is ......... bond .
(@) pure covalent . (b) polar covalent .
(c) coordinate . (d) ionic.
(3) Isopropyl dcohol (2-probanol) is ......... alcohol.
(a) primary. (b) secondary .
(c) dihydric . (d) tertiary.
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(4) On adding concentrated nitric acid to iron, ......... 1s (are) produced.
(@ iron (1) nitrate and hydrogen .
(b) iron(l11) nitrate, water and nitric oxide .

(c) iron(l11) nitrate and water . (d) non-porous oxide layer.

(5) The number of orbitals in the sublevel (3d) equals .........
(a) five. (b) four . (©gx . (d) seven

(6)On heating magnetic iron oxide in air , it oxidizedto .........

(@) iron(Il) oxide. (b) iron(11) hydroxide .

(c) iron(I11) oxide. (d) iron(111) hydroxide .
(B) Write one use for each of the following :

(1) Titanium. (2) Poly propylene.

(3) Hydrogen electrode . (4) Methyl orange.

(C) Writethe molecular formula and the structural formula for each of
the following :
(1) Naphthalene . (2) Cyclopropane .

Question 3
(A) Give reason for each of the following:
(1) The saturated monocarboxylic aiphatic acids are named faity acids.
(2) Hydrolys s of sodium carbonate salt turnsred litmus paper blue.
(3) Ferrochrome alloy is cons dered from subgtitution aloys.
(4) The boiling point of water isreatively high.
(B) Calculate the solubility product of dlver chloride (AgCl), if the

degree of solubility is 10° mole/liter.

(C) Compare between each of the following :
(1) Blast furnace and Midrex furnace related to :

a. Reducing agent b. The type of product iron
(2) Dry cell and mercury cell related to the tota spontaneous reaction

of each one.

Question 4:

(A)  Show by practical experiment how can you detect the
presence of carbon and hydrogen elements in an organic
substance.

(B)  Show by balanced chemical equations what happensin each

of the following cases:
(1) Addition of iron(l11) chloride solution to ammonium
thiocyanate solution.
(2) Addition of yeast (zymase enzyme) to glucose sol ution.
(3) Addition of water to calcium cyan amide.
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(4) The reaction of ethanol with concentrated sulphuric acid at

180

(C) Mentionfour properties of cathode rays.
(D) What isthe number of faradays required to precipitate
gram/atom of copper according to the following reaction:

Cu' +2¢

Question 5

_

Cu (at cathode)

(A): Choose from (B) and (C) columns which is suitable for column

A):

Theory.
2. Sigma bond.
3. lonic bond.

1.valance bond |

a itisaformed asareault
of the overlap of two

atomic
orbitas sde by sde.

b. it was based on the
conclug ons of quantum
mechani cs

c. theatomsof all dements

tend to reach the octet

gructure except hydrogen,

lithium and beryllium
d.itisformed asaresault of
the

overlap of atomic orbitals

adong an axis.
e. itisusualy formed
between

metals and non metals.

| L.it consdered the

mol ecul e as one unit.
I1.the overlap orbitas
are
on oneline
III. it explains the
formation of the
covalent bond
IV.itisformed
between
chlorine and sodium
in
sodium chloride
V. it isformed from the
€ ectron cloud of the
free valence
electrons.

(B)Calcul ate the number of ions produced by dissolving 7.1 grams
of sodium sulphate (Na,SO,) in water . [Na= 23, S=32,0=16] .

(C) Calculate the oxidation number of each of the following:

(1) SulphurinSyZ!

(D) Write the chemical name of the following compound:

30

(2) manganese in KMnQ,
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Question 6:
(A)From the following substances or some of them (with Bunsen
flame):

Calcium carbide— dil ute hydrochl oric acid — digtilled water — sulphuric acid
40% - methyl acetate — mercury (I1) sulphate — ammonium chloride —
divided nickel —ethyl acetate .
Show by balanced chemical equation how can you obtain the following
compound :

(1)Acetaldehyde. (2) Acetamide

(B) What is meant by:
(1) Salt bridgeinthegalvaniccdls.  (2) Eectron affinity.
(3) The dual nature of the electron.  (4) Metalloids.

(C)Explain the role of each of the following :
(1) Analytical chemigry in agriculture.
(2) Catalygsinindudry .

2
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Model Answers ( 2007) Second Session
Q.1(A): 1. Rate of chemical reaction .
2. Quantum number .
3. Avogadro'slaw .
4. PH Value.
5. Theatomic radius.
6. Electrolytic cells.

(B)1- 2FeSO, Fe,O, + SO, + SO,

2. Cu(OH),
OH

3- @L + zZno
/\

CuO +H,0

: 1000C
4-  LCO, > Li,0 + CO,

Q.2(A) :1. (C)Carbon 2. (b) Polar Coval ent
3. (b) Secondary 4. (d) non porous oxide layer
5. (a) five 6. (c) iron (I11) oxide

(B) (One use only of each one) :

1. Titanium :in the manufacture of rockets and supersonic aircrafts .

2. Poly propylene :in the manufacture of carpets ,cansor plastic
cases.

3. Hydrogen electrode : in measuring the potentia s of other
elements Electrodes .

4. Methyl orange : Asindicator in the titration processes.

32 ADDS HO WATERMARK

2
‘zol visit b
\1‘9 c!fllrimllrimar.l:nm &Av
N

“?4 yo132

k) =)



http://support.leadtools.com/ltordermain.asp?ProdClass=EPRT1

pbeal] Dyl dys o slall Cop S e alas)

(C) (1) Naphthalene : Molecular formula C,4Hg

Structural formula

(2) Cyclo propane : Molecular formula C;Hq

H H
N/
C H
H/ \ /
c—_C
Structural formula / AN
H
Q.3(A) : 1. Because many of them are present in fatsin forms of ester

with glycerol .
2. Because it isasalt of aweak acid ( incompleteionized )
and a strong base Na” OH™ (completeionized) .

In the hydrolysis of sodium carbonate salt , carbonic acid H,CO; ,
sodiumionsand hydroxide ionsare formed . The solution becomes
alkaline and turns litmus paper blue .

3. Because al the atoms of the alloys have the same diameter,
chemical properties and crysalline structure .
4. Due to the existence of the hydrogen bonds between water
molecules.

(B). AgCl =——= Ag* + cF

Ksp  =I[Ag*][CI]
=10°x10°= 10™
(C) :1. Blast and M idrex Furnaces:-

Point of comparison Blast Furnace Midrex Furnace
Charge Fe,O; + CaCOs; + C| Fe,0O3 (Hemetite)
. Mixture of CO + H, from
Reducing agent CO natural gas.
Produced iron pig iron Spongy iron
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2. -The tota spontaneousreaction inthedry cell :
Zn+ 2Mn0O, + —  Zn"?+ 2MnO(OH) + 2NH,
- The total spontaneous reaction inthe mercury cell :
Zn+ HgO — ZnO + Hg

Q.4 (A)

Organic substance
+hlack
copper oxide

K-

N%ite. copper

sulphate

lime water

2H.,Cu0 -2 Cu.H,0 C.Cu0 2 cu.CO,

- Put asmall amount of an organic Substance mixed with copper oxide
inaglasstube and heat the test tube strongly then pass the resulting
gases over anhydrous white copper sulphate , then through lime water

Observation :
1. The white color of anhydrous copper sulphate turns blue .
2. Lime water turnsturbid .

Conclusion :
The organic compound contains carbon and hydrogen elements .
(B) 1- FeCl, + 3NH,SCN Fe(SCN), + 3NH,CI
Yeast
2- CsH, 0 ~ 2C,H.OH + 2CO,

zymaze enzyme

3- CaCN, + 3H,0 CaCO, + 2NH,

4-  C,H,OH %50, - C,H,+H0
180C
(C) : 1. They cons&ts of very fine particles .
2. They movein gtraight lines.
3. They have athermal effect .
4. They are affected by both el ectric and magnetic fields.

5. They are negatively charged .
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e é.'Théy do not differ either in behavior or in rﬁﬁﬁre; it thés 7o
materias
of the cathode or the used gas are changed .
(D) : 2 Faradays.
Q.5 (A) 1. Valance bond theory —— with (b) and (lI1) .
2. Sigma bond —> with (d) and (II) .
3. lonic bond— with (e) and (IV) .
(B)
1.Na,SO, H,0 oNat 4 SO
(s) (N (aq) 4 (aq)
2. Molecular mass of sodium sulphate =
(23] LNRR TXXZ\ ™ b dhhjl ngt wxx4 ||| |

3. Number of molesof sodium sulphate = —

Each mole of sodium sulphate gives3 moles of ions.
4. Total number of moles of the produced ions =
02 0.05 8 : <@ BE®D

5. Total number of the produced ionsR TXZ\ ~bbdf Hj''n
Y 5% . BRI attjl pitve " $ons
* 1 Sulphur (+2) <8RRV Nafiiptvg M anganese (+7)

"acetyl salicylic acid (or Aspirin) .8 <tEthylene glycol

RN

C,H, + Ca(OH),

Q.8 .(A) caC, + 2H,0

C,H, + H,0 H,SO, (40%) _  CH,CHO ACETALDHIDE
HgSO, (60C)

Ca(OH), + 2NH,CI A CaCl,+ 2H,0 + 2NH,
@]
I
NH3 + CH3COOC2H5 - CH3—C— NH2 + CZHSOH
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(B) 1. Salt bridge in galvanic cells :
It isaglass U- shaped tube filled with el ectrolyte solution , itsions do
not react with the ions present inthe two half calls, aswell aswith the
el ectrode material s of the galvanic cd | .
2. Electron affinity :

It isamount of energy rel eased when an extra e ectron isadded to a

neutral gaseous atom .
3. Thedual nature of the electron :
The dectron isamaterial particle which aso has wave properties.

4. Metalloids::

Elements that have metallic appearance and have most of the properties
of non— metals. They are characterized by their vadence shell is nearly half
filled .their electro negativity isintermediate between metals and non-
metals, their electrical conductivity islessthan that of metals, but more
than of non-metals. They have important industrial usesin electronic
Instruments such trand stors and they are known as semiconductors.

(C)1. Analytical chemistry in agriculture :
It ispossble to know the congtituents of a soil and rocksto decide
whether the soil is suitable or not for cultivation .

2. Catalystsin industry :

It isused inincreasing of rate of some chemical reactions, and this
leadsto increasing the productivity .
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General Secondary Certificate Examination
First Session 2008

Answer Five questionsonly of the following
Question 1.
( A) Choose the correct answer for each of the following :
(1) The siderite ore is ..................
(a) Hydrated iron oxide (b) anhydrous iron oxide
(b) Iron (IT) carbonate (d) black iron oxide
(2) According to Maxwell'stheory (during the movement of the
electrons around the nucleus ..............
(@) gradual increaseinits orbital radius.
(b) gradual decreaseinitsorbita radius.
(c) itsorbital radius still constant.
(d) it keepsits energy constant.
(3) The bonds in ammonium hydroxide molecule are............

(a) polar covalent . (b) coordinate.
(c)ionic. (d) dl the previous.
(4) One of the following salts solution turns litmus blue..........
(a) potassum sulphate . (b) ammoni um acetate.
(c)iron( ) nitrate. (d) sodium acetate.
(5) On the electrolysis of molten sodium hydride....... will form at the
anode.
(@) sodium metal . (b) sodium oxide.
(c) hydrogen gas.. (d) water.
(6) An element its d ectronic configuration Xess) 65 5d° 4F* it
FEPIesentsS. .....ovvvvveiieenennnenn...
(a) the second trangtion series. (b) the third trangtion series.
(c) the lanthanide series. (d) the actinide series.
(B) Show by balanced chemical equations , how can you obtain each of
the following:

1. Acetone from 2-Bromopropane.
2. Ethyl benzoate ester from toluene.
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uestion 2:

(A)Write the scientific term for each of the following statement :

(1) A dynamic system takes place when the rate of forward reaction equals
the rate of backward reaction. The concentration of the reactants and
products are not changed.

(2) Electric cellsin which the energy from an external source is used to
make a non spontaneous oxidation-reduction reaction to occur.
(3) Carbon atom has four single (un paired) electrons.

(B) A sample of 1.47 grams of hydrated calcium chloride salt (CaCl,.X
H,0) was heated several timestill aconstant mass of 1.11 grams. Find out
the number of water molecules of crysallization in the molecule of
hydrated cacium chloride
(H=1 , O=16 , Ca=40 , ClI=355)

(C) compare between each of the following:
1. Subsidiary quantum number and magnetic quantum number.
2. Acidic oxides and bad c oxides.

Question 3:
(A)Givereason for each of the following :
(1) Cobalt (II) chloride can be used in secret ink.
(2) Sodium metal has low melting point whilethe trangtion
el ements have high melting point .
(3) The catalyst do not affect the position of equilibriumin the
reversibl e reactions.
(4) The bond Iengthiniron (IT) chloride islonger than that in
iron (IIT) chloride.
(B) The molecular mass of a hydrocarbon is 58, its mole contains 48
grams carbon (H=1,C=12).
1. Write the formulafor this compound.
2. This compound has two isomers (isomerism), write the structural formula
for each isomer.
(C) Mention the name of the substance used in each of the following
pUrposes :
1. Lining the layer of the hydrogen convertor.
2. Filtration of air in submarines from carbon dioxide.
(D) Calculate the oxidation number of carbon in ethylene

glycal.
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uestion 4

(B)Writethe structural formula for each of the following
compounds:
1. Aromatic produced from the reaction of nitrobenzene with chlorinein
the presence of a catayst.
2. Carbohydrate compound its molecule contains more than one
hydroxyl group in addition to ketonic group.
3. A compound from alkanesits mol ecule contains s x carbon atoms and
does not contain methane (-CH,) group.
(B) Calculate the electric current intendty required for passng 3.7 faraday
through an electrolyte for 40 minutes.
(A) What is meant by........ ?
1. Electronic theory of valency.
2. The quantum.
3. Representative € ements.
(D) Draw the apparatus used for the preparation of nitric acid inthe
laboratory (write the labels on the drawing). How to differentiate
practicaly between concentrated and diluted nitric acid.

Question 5
(A)  When calcium reacts with carbon compound (A)is formed. On
dropping water on compound (A) compound (B) isformed. On adding
water to compound (B) in presence of catdys and heating aliquid (C) is
formed. On passng compound (B) through a red hot nicke tube a vapour
of compound (D)isformed.
From the previous infor mation:
1. Write the balanced chemical equationsthat illustrate the following:
a. How to obtain dichl oroethane from compound (B)?
b. The effect of concentrated sul phuric acid on compound(D).
c. How to obtain an agriculturd fertilizer from compound (A)?
2. Mention one use for compound (C).
(B) Calculate the number of chloride ions produced by dissolving 117
grams of sodium chloride in water (Na=23,Cl=35.5)
(C) How to differentiate practicaly between Iron(Il) sulphate and
Iron(111)sul phate?
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(D) Explain the role of each of the following :
1. Le chatdier in explaining the scientific bases.
2. Hund in devel opment of science.
3. fluorspar on extraction of al uminum metal fromitsore inindustry.
Question 6

(A) What are the substances required for the preparation
of each of the following compounds ? Then write the
balanced chemical equationsto prepare each compound.
1. Aspirin . 2. Picric acid .

(B) Calculate the degree of dissociationin 0.1 molar hydrocyanic acid

(HCN) solution at 25°C . Providing that the equilibrium constant of the

acid K, =7.20 X 107

(C) What happensinthe following cases ? Il lustrate with bal anced

chemical equati ons (whenever possble).

1. Adding concentrated sul phuric acid to the product of the reaction of

red hot ironinair.

2. When an amount of electricity passes through different groups of

el ectrolytic solutions connected in series.

3. Adding Iron(I1T)chl oride sol ution to ammonium thiocyanate solution.

4. Passing ammonia and carbon dioxide gasesin a saturated

agueous solution of sodium chloride.
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M odel Answer (First Session 2008)

(Q) (1) A:
(1) (c) Iron (IT) carbonate

(2) (b) gradual decreaseinitsorbitd radius
(3) (d) dl the previous

(4) (d) sodium acetate

(5) (c) hydrogen gas

(6) (b) the third trangition series

(B) (1)
CH, CH,
i \
CH, C —BHr+ KOH{Eg) ——» CH3_(|: OH 4+ KBr
H H
2-bromo propane 2- propanol
CH, C\H3
N
CH, c O H —)_H(O; c =20
_—— 2 /
CH, CH,
2- propanol di- methyle ketone
2 H
(2) CHs OOH
2 + 30 Y0
> 2 +2H,0
400C
toluene benzoic acid
OOH COOC,H,
HCL
C,H,OH ——— >
+ C,H; o +2H,0
Ethyl alchole
benzoic acid ethyle benzoate

)
o A
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(A) (1) Chemical equilibriumin reversble reactions

(2) Electrolytic cdls
(3) excited carbon atom

pshall s S 0 >

(B) * The mass of water of crystallization in the sample

* X(mass of water of crystallization) =

=147-1.11=0.36 gram

*

Each 1.11 gram of anhydrous bind with 0.36 gram
water of crystallization
*The molecular mass of (CaCl,) = (36.6x2) + 40 = 111 gram
*1.11 gram CaCl, bind with 0.36 gram water of crystallization
*111 gram CaCl; bind with X gram water of crysallization

x('l '
.22

= 36: :

The molecular mass of (H,0)=16+(2x1) =18 gm
The number of molecul es of water of crystallization inthe molecule of

NN

hydrated CaCl, = -~ =2 molecules

(©):

Subsidiary quantum number

magneti ¢ quantum number.

s

(1)

It indicates the number of
energy sublevels within
each principle energy level.

It represents the number of
orbitas within acertain
energy sublevel.

(2)

each principle energy level
consds of a number of energy
sublevel toits principle equal
quantum number

number of orbitals in each
principle energy level equals
square the number of the level

(n°)

Acidic oxides

basic oxides

(1)

Non-metal oxides

metal oxides

(2)

Dissolve in water to give acids

Some of them dissolve in
water to give alkalis and others
do not disolve in water

3)

React with alkaisto give salts
and water

React with acids to give salts
and water

42
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(A)(1) Cobalt (II)chloride has a pae pink color in dil ute solutions and no
col or appears on using its agueous solution in writing On heating it
dehydrates and writing appears in a deep blue color.

(2) the strength of the metallic bond depends on the number of valence

el ectronsin the metal atom, as the number of valence eectronsincrease, the
atoms become more strongly bond and accordingly the metal becomes
more hard and has higher melting point. Sodium atom has one single

val ence electron (weak metallic bond), while transition elements of
electrons of (s, d)form strong metallic bond.

(3) Catalyst decreases the activation energy required to accelerate reversble
and irreversible reaction a the same time.

(4) the length of ionic bond equals the sum of the two ionic radii of cation
and anion, the ionic radi us depends on the number of el ectrons gained or
lost (ionic charge) .in case of metals, the radius of the positive ion decreases
by the mcrease of the positive charge, astheionic charge increase as from
Fe** to Fe™ the radius decreases.

(B) : Mass of hydrogen = 58 - 48 = 10 grams

Number of carbon atoms =48 /12 = 4 atoms

Number of hydrogen atoms= 10 atoms

The molecular formula of the hydrocarbon C,H.,

The structural formulafor the two isomers are

BRI ERE
T T
H CH, H H L H L

2- methyl propane butane

(C): (1) Dolomite
(2) potass um superoxide
(D) CH4(OH),
C, + (6-4) =zero
C, =-2 Sotheoxidation number of (C)=-1
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4) :(A)

CH;—OH
= 1]
(CHOH), H—(|:—(|l—(|: —<|:_H
(1) cl (2) CH,OH (3) H CH, ™, H
m-chloro nitrobenzene fructose 2-methyle butane

(B) The quantity of electricity = current strength x time
3.7x96500=1x 40x 60
| = (3.7x96500) / (40 x 60) = 148.7 ampere
(C)(1) Electronic theory of valency : With the exception of hydrogen,
lithium and beryllium the atoms of all elements tend to reach the octet
gructure.
(2) The quantum : |Is the amount of energy absorbed or emitted when an
electron jumps from one energy level to another.
(3) Representative elements : They are elements of S and P block except
that of group zero. These elements are characterized by the complete filling
of all energy levels with electrons except for the highes level, it tends to
reach the configuration (ns*,np°).

(D)

concentrated
sulphuric acd

e .

T
). cold water

potassum nitvate

To differ between concentrated and diluted nitric acid :

Add to both of them Cu then heat.

If a colorless gas changed into reddish brown at the mouth of the tube then
itisdilute acid.

If reddish brown gasisformed without heating then it is concentrated acid
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(A) (Da
H H
g
L

/

H
H-C=C—++Hd—> c—C +HAQ—>H-C

/N
H d H

ethyne chloro ethane dichloro ethane

d

SO.H

© + HS0, _conc o (5 + H,0
b.

benzene benzene sulphonic acid

¢ cac, + N, es';"at:f = CaCN, + C

(2) preparation of ethanoic acid (acetic)
(B) : Mole of NaCl =23 + 35.5 = 58.5 gram
Number of moles =117+ 58.5=2 moles
Each mole of NaCl gives 1 mole of CI’
Number of moles of chloride ions produced from 117 grams =
2 x 1=2 moles
Number of moles of chloride ions produced from 117 grams NaCl=2 x 6.02
x 10 ©* =12.04 x 10 * ions
(C) : Add NaOH Solutionto each salt solution
- if white precipitate turns to greenish white [ iron(l1) hydroxide ] is
formed it isiron(ll) sulphate .
If reddish brown precipitate [ iron(l11) hydroxide ] is formed it isiron(l11)
sulphate .
(D) : (1) The changesin any of the conditions of a chemical equilibrium
such as concentration , pressure or temperature causes shift of the
equilibrium in the direction which will oppose this change.
(2) Hund's rule : No electron pairing takes place in agiven sublevel
until each orbital contain one eectron .
(3) Decrease the melting point point of the mixture .
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(Q)(6): J
(A) (1) Required Substances for the preparation of Aspirin:

1. Sdycilicacid 2. Acetic acid
(@)
! [
—oH C—oOH
OH
O—c—=CH,
(0]

salcylic acid Aspirin
(Acetylsalcylic acid )

(2) Required Substances for the preparation of picric acid

1. phenaol
2. Mixture of concentrated nitric and sulphuric acids
OH OH
@ H,so, 22N NO,
+ 3 HNO, —onc > + 3 H,O
NO,
Phenol Picric acid
+ -
(B) HCZ:N + HZO H3O + CN
a=a"xC

72x10=02x01
a?=72x101°.01=72x10"

o= H27 x 10PRR= 85x 10

(C): 1. Bothiron(l1) and iron(111) sulphate are produced

A
Fego4 + 4HZSO4 W FeSO4 + Fez(SO4)3 + 4H20

2. The masses of the different materids formed or consumed by the
same amount of el ectricity are proportional to their equivalent masses.
3. A blood red color is formed

FeCl,+ 3 NH,SCN =——= Fe(SCN), + 3 NH CI

colorless blood red

4.Sodium bicarbonate is formed :
NH; +CO,+ H,O + NaCl — 3 NaHCO, + N

P’T 10N PQ«P
)

Y’VQ
%
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General Secondary Certificate Examination
second Session 2008

Answer Five questionsonly of the following :
Question 1:
(A)Write the scientific term for each of the following statement :
(1) The volumes of gasesinvolved in areaction and the gases produced
areexig infixed ratios .
(2) The amount of energy rel eased when an extra el ectron isgained by a
neutral gaseous atom .
(3) Bond in which the shared dectron pair comes from one atom.
(4) A substance that is repelled out of an externa magnetic field because
all of electrons of (d) sublevel are paired .
(5) A standard eectrode ,its potentia equals zero.
(6) A stream of invidble rays emitted in discharge tube with pressure
0.01 mm/ Hgand potential difference of about 10.000 Volts.
(B) Show by balanced chemical equations, how can you obtain each of
the following:
1. Diethyl ether from ethylene.
2. Methyl benzene from sodium benzoate.
Question 2
( A) Choose the correct answer for each of the following :
(1)Atoms of all e ements do not contain the energy sublevel .......

(@ 4d (b) 3s (c) 2d d) 2p
(2) Theionic product of water equal .................. mol/litter
(a) 10™ (b) 107 (c) 10* (d) 10
(3) The number of molesin 72 litresof ammonia gas (NH,) at
(stp)is ............ moles.
(@) 2.3 (b) 3.2 (c) 23 (d) 32
(4) All the following decompose by heat except ..............
(8) HNO; (b) NaNOs (c) Na,COs (d) NaHCGO,

(B) Calculate the oxidation number of each of the following:
1. chlorinein HCLO,
2. chromium in(Cr,05)
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(C) compare between each of the following:
1. Revergble reactions and irreverd ble reactions.

2. Addition polymerization and condensation polymerizati on.

Question : 3
(A)Write the name of the following compounds according to
| UPAC system :
1. 2.
H
oo,
CH CH, CH C=CH

3
|
CHZ_CHz_CHs

(B) What isthe quantity of electricity (coulomb) necessary to separate
5.6 grams of iron from sol ution of iron (IIT) chloride ?
Where the cathode reaction is:
Fe*+3¢ _, Fe’ (Fe=55.86)
(C) How can you differentiate practically between ?
1. Copper (II)sul phate and aluminum sul phate.
2. Sodium nitrite and sodium nitrate .
(D) What is meant by........ ?
1. lonic equilibrium. 2. Hybridization sp2 :
3. The Thomson's model of the atom. 4. Subgtitution alloys.
Question 4
(A) Give reason for each of the following :
1.The boiling point of carboxylic acidsis higher than that of the
corresponding alcohols.
2.The firgt ionization energy of noble gasesis very high.
3.Titanium is preferred in the manufacture of rockets and supersonic
aircrafts.
(B) Calculatethe mass of potassum hydroxide (KOH) required for
prepare
500ml of a2 moled/litters solution [H=1, O=16 ,K=39].
(C)Writethe structural formula of thecompound 3- M ethyl -1-butene.
then explain:
1. What isthe number of hydrogen molesrequired to react
with one mol e of this compound to obtain saturated compound *
2. Show by chemical equation the reaction of the compound
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with potass um permanganate in alkaline medium.

(D) What isthe role of each of the following ?
1. Indicatorsin titration process .
2. Cadcium oxide in preparation of ammonia gas in the laboratory.
Question 5
(A) Draw the apparatus used for the preparation of ethyne gasin the
labor atory, write the labels on the drawing , then answer the
following:
1.Show by the bal anced chemical equations what happens when ethyne
burns in excess amount of air .
2.What are the types of bonds between the two carbon atoms of this
gas?
(B) In HCIO molecule the bond length between chlorine and oxygen
aoms
is 1.65 A° and the bond Iength between chlorine and hydrogen atoms
is1.29 A° The bond length in chlorine moleculeis 1.98 A° Calcul ate:
1. The bond length in oxygen molecule.
2. The atomic radius of hydrogen atom .
(C) Show by the balanced chemical equations what happens when :
1. Magnesium ribbon reacts with nitrogen at high temperature then water
Is added to the product .
2. Passing carbon monoxide gas at 230 — 300°C on the product of the
reaction of iron (II) oxide with hot air .
(D) What arethe factors affecting the rate of chemical reaction?
(Two factor s enough).
Question 6
(A) What is the name of scientist who did each of the following?
1.Found the rel ationshi p between the degree of dissociation (a) and
the concentration (C) in mol e /litter.

2. Prove that when 96500 coulomb is passed through an electrolyte ,
thiswill led to dissolution or evolution or deposition of gram
equivalent mass from the substance at any electrode .

3. Concluded that the determination of both the velocity and the
position of an electron at the same timesis practicaly impossible 4.

Discovered the hexagonal cyclic shape in which single and double

bonds are exchanged .
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( )Rear range correctly what are inside the boxes in the following

diagram :
H,0 (0) 2 HCuCro,
H,SO, (40%) C2H2 ‘ CH3COOHC2H5 (200°C)

HgsO, /60°C

NH, | CH,COOH (
CH,COOH CH3CH20H ’ ppea— CH3CHO

(C) If the equilibrium constant for the following reaction is 15.75
CL, + PCl, = = PCI,

And the concentration of chlorine and phosphorus trichloride
were 0.3 and 0.84 mol e/ litter respectively .
Cd culatethe concentration of phosphorus pantachloride.
(D) Show by drawing only how the valence bond theory explain the
bonding in hydrogen fluoride molecule .

CH,— C — NH,
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Model Answers ( 2008) Second Session

Q1.(A): (1) . Law of mass action .
(2) .Electron affinity .
(3) . The coordinate bond .
(4) .Diamagnetic .
(5) . Slandard hydrogen el ectrode .
(6). Cathode rays.

(B): (1)
H,SO,
CH,=CH, + H,O - C,H -OH
ethene
H,SO
C,H, - OH >Y4 CONC C2H5 _0- C2H5 + HZO
140C
ethyl alchol diethylether
)
O
I ]
C—ONa
Ca0
@ + NaOH a—!-r + N3C03
AN
{]-I:E
AICL, onl
F.C
Q2. (A): (1) (c)2d. (2) (a) 10™ .
(3) (b) 3.2 moles. (4) (c) Na,COs

(B): HCIO, , CI =7
(-2x4)+Cl+1=Zero
-8+1+Cl =Zero
-7+ Cl = Zero
Cl =+7
(Cr207)-2 . Cr="?
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(-2%7)+Cry=-2
-14 +Crp =-2
Cro=-2+14=+12
Cr=+6
©: @D
Complete reaction Reversible reaction
Reaction takes place in forward [ Reaction takes place in both
direction only, gas or precipitate is|forward, and backward directions
formed. so that both reactants and
Ca+2HCI — CaCl,+ H} products are present in reaction
NaCl+AgNO; — NaNOs+AgClY | medium and neither gas evolved
nor precipitate is formed .
CH;COOH + C;HsOH =—

CH;COOC;Hs + H,0O
(2
Addition polymerization Condensation polymerization
- It takes place by adding ahuge | - It take place between two different
number of unsaturated small monomers and accompanied by
mol ecules to each other toforma | losgng a Smple molecule such as
very large molecule. water to form co — polymer which
continues the pol ymerization.
Q3.(A) : (1) 3.Ethyl-hexyne . (2) 2. Phenyl propane .
_ . o w000
(B) : Equivalent massof iron=——crom = —— = 1862>>
H HHHLL PPPPPFPPP VWV

Quantity of eectricity = OOOOORKK

= 2P~ 59022.5 Coulomb
nn.rr

(C): (1) By adding sodium hydroxide sol ution to the sol ution of each
slt.
- If a blue precipitate of copper (1) hydroxide turnsblack on
heati ng
thenitis copper (I1) sulphate.

- If awhite precipitate of duminum hydroxide dissolvesin excess
of sodium hydroxide then it isauminum sul phate .

(2) Udng potass um permanganate acidified with conc.H,.
J 3 Nanions:
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The violet color of potass um permanganate dlsappears
$$. anions:
The violet color of potassium permanganate don't disappears
(D): (1)Lonic Equilibrium : this type of equilibrium iscreated in case of solutions
of weak €l ectrolytes, between it's molecules, and the formed ions..
(2) Hybridization SP* takes place betweentwo orbital s (2P) and one

orbita (2S)forming three hybridized orbita s each of which named
(SP")hybrid orbital

(3) He cong dered the atom as a sphere of uniform postive el ectricity
in which a number of negativity charged e ectrons are embedded in, to
make the atom el ectrical neutral.

(4) Alloys in which some atoms of the pure metal are replaced by the atoms of
the added metal where al atoms of the alloy have the same diameter,
crystalline structure ,and chemical properties. ( asin case of gold & copper) .

Q4.(A) : (1) The boiling point of carboxylic acid molecules by
hydrogen bond , each acid moleculeislinked to another
molecule by two hydrogen bond

(2) Thisisduetothe stability of their e ectronic configuration,
because it is difficult to remove an el ectron from a compl etely
filled shell.

(3) Because itisas strong as steel but lessdense , resist corroson
and it has high strength at elevated temperature .

(B) : The mass of one of KOH =39 +16 + 1 =56 gm
Number of molesof ( KOH ) =
Concentration of solution ( mole/ liter ) x volume of the solution

(liter)
, X000

= 222 l<==
The mass of potassum hydroxidein 1 mole
Number of moles x mass of 1 mole =1x56 =56 gm
©: () H H H
ol I ( 3- methyl — 1 - butene)
H-C-C-C=C-H
| |
H CH

3
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(2) 1mole
H H H H H H H
I | KMnO, | | | l

(3 H-c-C-C=C-H + HO+[0] ———> H-C-C-C-C-H
| | alkaline | | | |
H CH, H CH, OH OH

(3- methyl -1 - butene)
(D): (1) To detect the point a which complete reaction takes(end point ).
(2) To dry ammonia gas.

M Ethyne
(1)

C=C+ 2HOH ——— H-L=C-H.Ca.0H,,

N
Ca
Calsium Carbide Ethyne
(2) JAN
2C_H, + 50, - 4CO, + 2H,0 + heat
excess alr

(3) One sgmabond and two Pi bonds.
(B): The atomic radius of chlorine = — =0.99 °

The atomic radius of oxygen =1.65—-0.99=0.66. °
The bond length in oxygen molecule = 0.66 x 2=1.32 8°
The atomic radius of hydrogen atom=1.29-0.99=0.30 H’
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() (1) 3mg+N, Mg,N,
Mg,N, + 6H,0 - 3Mg(OH), + 2NH,
(2) 4Fe0+0, A . 2Fe,0,
3Fe, + CO » 2Fe;0, + CO,

( D): (1) Nature of the reactants.  (2) Concentration of the reactants
(3) Reaction temperature . (4) Pressure .

(5) Catalys . (6) Light .(Two factors enough).
Q.6(A):
H 0, H;50,40C [O] 2H,,CuCro CH,COOH
- — = |CH,COOH |Z2 1, 3
o HgS0, . 60C — 200C ekl H,S0, Canc
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(B): Equilibrium Constant K, ~———@

FRRTVX _rttVXZ
AAERj |

15.75 =

The concentration of [PCls] = 15.75% 0.252
=3.969 mole/ liter

(©): (1) Ostwald (2) Faraday
(3) Heisenberg (4)Kekule

(D): P P B

1s T " ‘28 l ‘ : i

1H 1s

__bp

A gF
2py

lfiT"he bonding in hydrogen fluoride mol ecul e according to the valence
bond theory .

Z
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General Secondary Certificate Examination Slas]

Fir st Session 2009

Answer Five questionsonly of the following :

Question 1

( A) Choose the correct answer for each of the following :
(1) The number of orbitasinsublevel 5f is ..........

(@ 3 (b) 5 (7 (d)4
(2) The oxidation number of chlorine in KCIO,; compound is......
@ (-1) (b) (+7) © (7) (d) (+1)
(3) The chemical formula of limonite ore is ..........
(@) 2Fe;03.3H,0 (b) 2FeO.3H,0
(c) 2Fe30,4.3H,0 (d) 3Fe,03.2H,0

(4) On adding sodium hydroxide to copper sulphate, then heating
the product the colour of the precipitate formedis .............

(a) yellow (b) blue
(c) black (d) reddish brown
(5) Ammonium chloride NH4C1 compound contains ........... bonds.
(@ ionic (b) covalent
(c) coordinate (d) dl the previous

(6) Hydrochloric acidisone of the strongest acids. The pH value of
its solution of 1 molar concentration s ................
(@) Zero (b) 7
(c) 13 (d) 14
(B) Show by balanced chemical equations, how can obtain :
(1) Secondary alcohol from propene.
(2) Aromatic benzene from benzoic acid .
Question 2
(A) Write the scientific for the following statement :
(1) The resultant of multiplying the concentration of hydrogen ion
timesthat of hydroxyl ionfrom water ionization.
(2)The bond formed as aresult of overlap of two atomic orbitasside
by side.
(3) An ester produced from the reaction of salicylic acid with methyl
alcohal .
(4)The minimum amount of energy that must be gained by the
moleculeto react at collision.
(5) A number that defines the number of orbitalsin agiven
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(B) Potassum superoxide KO, isa compound used teo purify tmospheric

ar from carbon dioxide in aclosed atmosphere .

If 14.2 gm of KO, isused cal culate the volume of oxygen formed in
liters (K=39, O = 16).
(C) Mention one application for each of the foll owing:

1. CaCO;.MgCO;, 2.

H

H—— C —COOH

HO—C —COOH

H —T —COOH
H
Question 3
(A) What is meant by ?
1.Auf bau principle. 2. Allotropy

(B) Two metals A and B their standard oxidation potentials
are -0.3 and 0.7 volts respectively; each of them are divalent:
1. Usng a diagram how can represent the cell which can be
formed from these two metal s ?
2. Cdculate the e ectromotive force of thiscell ?
3. Doesthis cdl produce an dectric current ? Why?
(C) Show by balanced chemical equations, what would happen
when:
1. Magnesium nitride react with water .
2. Iron reacts with chlorine .
3. A mixture of ethyl alcohol and concentrated sul phuric acid
heated at 140
(D) Compare between :
1. The dectron affinity of both chlorine and fluorine atoms .
2. Thetype of hybridization of carbon atomin methane molecule and
ethane molecule .
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uestion 4

(A) Give reason for each of the following:
(1) Nitrogen has several oxidation states .
(2) Trangtion elements are characteri zed by variable oxidation
numbers.
(3) When nitro benzene reacts with chlorine , orthochloronitro benzene
Isnot formed
(4) Normal propane is less active then cyclopropane.
(B)Write the chemical formula for the following:
1. Cementite. 2. Terphthalic acid 3. Pyrogalol.
(C)Aluminum metal is produced from el ectrolys s of molten
aluminum oxide. Cd culate the number of aluminum moles
produced when an el ectric current of intengty 9.65 amperes for 5
minutes .
The cathode reaction equation is :
Al3"+3¢ ——AlI° (Al =27)
Question 5
(A) Statethe role of sulphuric acid in the following reactions:
1. Ester formation .
2. Addition of water to ethene.
(B) How can you differentiate practically between ?
1. Dilute acetic acid and pure acetic acid.
2. Ethyl alcohol and phenal .
3. Iron(l1) saltsand Iron(l11) salts.
4. Litmus solution and phenol phthalein solution .
(C) Calcul ate the concentration of hydronium ions (H;O") in 0.2 molar
solution of acetic acid at 25°C given that the equilibrium constant of the
acid is (1.8 X 10™).
Question 6
(A) Draw the apparatus used for the preparation of acetylenegasin the
|ab and write the balanced chemical equation.
(B) Compare between :
1. Compl ete reaction and reversible reactions.
2. The value of first and second ionization energy of magnesium
(Mgy,) ( Explainthe reason).
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(C)Which of the following diagrams show the correct distributi on of
electronsin the last energy level of oxygen atom (Og) ? Explain why?

Sl
[ )
2 Lb

IR
@3 L

1R
@ U
(D)What are the main contri bution of each of the following ?
1. Davy .

2. Lewisand Kosal .
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M odel answer (first Session 2005)

Q.1: (A) Choose the correct answer

1.(c)(7) 2.(b)(+7)

3.(8)2F&,05 .3H,0 4.(c)black

5.(d)al of the previous 6.(a)Zero

(B) show by balanced chemical equations, how can you obtain:
(1) H HH H H H

Lo oo
H-C=C-C -H+HBr H-C-C-C -H
| I

H H Br H
1-propane 2-propane
H |-|| H H H H
| | L
H-C-C-C -H+KOH H-C-C-C -H +KBr
I | aq L
H Br H H OHH
)
(O~ cooH +NaOH ——— () COONa + H,0
benzoic acid sodium benzoate
CaO
@- COONa + NaOH Na,co, + ¢ )
Dry dis
sodium benzoate
0Q.(2)

(A)Write the scientific term for the following statements.
1.lonic product of water .
2.Pi bond.
3.Methyl salycilate ester (Marookh ail) .
4. Activation energy.
5. M agneti ¢ quantum number.
(B) 4K02 +2C02 E— 2K2C03 + 302

4(39+3x16) 3x224 L
386 gm 67.2L
14.2 gm XL

Volume of oxygen =14.2/284 =3.36 L
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C): (1) dolomite oreis used aslining for the oxygen converter.

(2) Citric acid is added to frozen fruitsto retain their color and taste, and
preventsthe growth of bacteriain food.

Q.3: (A) What is meant by:

(1) Auf beau principle: Electron occupy the sublevelsin the order of
increasng their energy, the lowest energy sublevels are filled.

(2) Allotropy: the presence of the element in more than one form of
different physical properties but of ssmilar chemical one.

(B):(l)Bﬂ B*? A°

A+2

(2) em.f. = standard oxidation potentia of anode — standard
oxidation potential cathode = 0.7 - (-0.3) =1 volt.
(3) An electron current is produced because the em.f is positive
value and the reaction indgde the cell is spontaneous.
(C): show by balanced chemical reaction what would happen when?
(OUMgN; + 6H,0 —— 3Mg(OH), +2NH;

(2) 2Fe + 3Cl, ___lé___. 2FeCls

3 H,SO, conc.
3 2¢,H.0H ~ C,H.OC,H, + H,0
140C

(D) :Compare between:
(1) electron affinity of fluorineislessthan that for chlorine.

(2) the hybridization of carbon atom in methane molecule is SP> while in
ethane is molecule SP*.

Q.4(A)Give reasons for: (1) Nitrogen may gain 3 electrons through
covalent sharing or lose 5 electrons. the podtive oxidation nurh~re ~r2
found in oxides because oxygen has higher electro negatiy
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(2) The two sublevels 4s and 3d of nearly equal energy and their electrons
are lost in sequence.

(3) Because the nitro group —NO, on benzene ring directs the entering
chlorine to Meta position.

NO, NO,
Fe
Cl
nitro benzene m-chlorobenzene

(4)In cyclopropane, the angle between the bonds equal 60° which is less
than 109°that is found in normal alkenes , the overlap in cyclopropane is
weak, thus the combination between carbon atom isweak therefore it is
very active.

(B) : (1) cementite Fe;C

COOH
(2)
Terphthalic acid
COOH
OH
(3) OH
Pyrogalol ﬁ:(
OH

(C): quantity of electricity = electric current intensity x time = 9065x5x60
= 2895 coul ombs

equivalent mass of Al = atomic masg valiancy :@’;@EF H J

96500 coulombs -, 9 gmAl
2895 coulombs ——» X gmAl

X= 2895x% \ ~Dbbdd thh

17777

27gmAl ——» 1 moleAl

A
& REGISTERED II'EHSIIIH
ADDS WO WATERMARK

‘zol visit
\‘& eprintdriver.com A

43 ﬂo


http://support.leadtools.com/ltordermain.asp?ProdClass=EPRT1

] Slee dis ol gy S g0 ls
"ANZZ XINT——» X mole Al

X =0.27x1/27 =0.01 mole Al

[BD @AD<<8 &

No. of moles = ———"-= (&

Q.5:(A)(1) Conc. H,SO, absorbs water and prevents the prevents the
reverdablereaction: CH;COOH + C,HsOH — CH;COOC,H; +H,0

(2) Water isaweak electrolyte, the concentration of H" isvery weak and is
unable to break down the double bond, therefore sulphuric acid is added to
ethane to increase the concentration of H* required to break the bond.

(B): (1)by passing an electric current in each of.

Electric conductivity of dilute acid is more than pure acid , in case of dilute
acetic the lamp givesillumination in case of pure acetic acid the lamp does
not illuminate.

(2) by adding FeCl; solution: If violet color isformed it is phenol

If not violet color isformed it isethanal.

(3) By adding NaOH solution:If white green p.p.tisformed it isiron(ll) salt
If reddish brown p.p.t isformed it isiron(ll) salt

(4) By adding acid sol ution to both sol ution:

If the color turns colorless the solution is phenol phthalein

If the color turns red the solution is litmus.

C): CH,co0 ] [H.0 .
©) - ][_ Ik xc=ugT
[ CH,COOH ]

JKexC=[HOT

\|10'§< 1.8 x0.2 = 10x1.897 molar
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>aC ,
C=C+ 2HOH —— H-C=C—H:Ca.0OH,,
“ca
(B):(1)
Complete reaction Reversible reaction

Reaction takes place in forward| Reaction takes place inboth
direction only, gas or precipitate is|forward, and backward directions
formed. so that both reactants and
Ca+2HCI—  CaCly+ Ht products are present in reaction
NaCl+AgNO; — NaNOz+AgCly | medium and neither gas evolved
nor precipitate is formed .
CH;COOH + C,HsOH —
CH3;COOC,H5 + H,O

(2) the firgt ionization energy has a small va ue while the second ionization
energy is greater .

Thisis duetotheincrease in positive charge of the nucleus and also the
increase inits attraction forces.

(C): The correct answer isdiagram (4) :

According to hund's rule, the orbita s of the same sublevel are filled with
gngle eectron first in the same direction then pairing takes place.
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(D): (1) Davy:

Extracts Sodium and potassum metal s form their molten halides by
electrolyss.

(2) LewisAnd Kosal:

Proposed el ectronic theory of valency (octet rule) to explain the formation
of covalent bond .

Y
< 4’6,
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