Final 2018

Part (1)
Chapters 1, 4 & Hydrocarbons



Chapter One
Transition Elements

1- Choose the correct answer for each of the following: . ’
1) The main transition elements consist of ten vertical columns, the electronic confi

the firstcolumnis ...
a)[ns’, (n-1)d") b) [ns", (n-2)d")] ¢) [ns’, (n-1)d"] d) [ns?, (n-1)q)

2) The electron configuration [16Ar] 3d% is for ...........co.o... [26Fe€ - 25Mn - 24Cr - 5,Co |
a) Fe* b) Mn** c)cP d) Co*

guration of

3) The transition element that has not the maximum oxidation state corresponding to the
removal of all electrons from (4sand 3d)is .........c.........
a) scandium. b) titanium. C) manganese. d) iron.

4) Al of the following compounds are attracted to external magnetic field except:
[26F€ - 25Mn - 30Zn - 26Cu ]

. 3) FeCls ~ b)Mno, ¢) ZnCl, d) CuSO4
) Bronze alloy consists of ... while brass alloy consists of .................
a)Cu+2Zn/Cu+8sn, b)Cu+Sn/Cu+2Zn.
C)Fe+Zn/zn+gn, d)C+2Zn/2Zn+Sn.
6) Carbonandironform ... alloy.
a) Interstitial b) substitutional
¢) intermetallic d) a and c together
7) On passing hot steam over red hot iron it QIVES oooooooo and hydrogen.
a)Fe30, b) Fe,0; c) FeO d) Fe(OH),

8) Iron dissolves in diluted acids and produces ..................

a) Iron (Ill) salts. b) Iron (I1) salts.
c) Iron (1) oxide. d) Iron (Ill) oxide.

9) Heating iron Il oxalate in the presence of air produces ...............

a) Iron Il oxide. b) Magnetic iron oxide.
c) Iron 1l oxide. d) Iron [l carbonate.
The answer:
( 1-¢) [ns?, (n-1)d"] 2-a)Fe¥
3-d) iron. 4-¢) ZnCl,
9-b) Cu +Sn/Cu + Zn. 6- d) a and ¢ together
7- a)Fe;04 8- b) Iron (1) salts. 9- ¢) Iron 11l oxide.

—

2- Write the scientific term which illustrates each of the following statements:
1) Atransition element which is added to Mercury vapour lamps to produce light with high

quality.
2) An oxide of a transition metal used in the manufacture of dyes used in ceramics and glass

industry.
3) The method of converting water gas (a mixture of carbon monoxide and hydrogen) into liquid

fuel.
4) A group of elements, their 4d sublevel is successively filled with electrons and are located in

the fifth period in the periodic table.
9) A transition element from the first transition series gives an oxidation number exceeds its

vertical group number.




6) Apr
Operty arises in : ‘
: S| , .
Orbitals, "1ons, atoms or molecules due to the presence of single electrons in its
7) The
agnetic m | its oxidation state (+2
€qual 5, Oment of a transition element in its atomic state and its oxidation (+2)
8) The . . N
a OCeSS i which the fine particles of the iron ore are collected in larger SIZ8 to be similar
nd homogeneous,

9) |bncreasing the percentage of iron in its ores by removing impurities and strange substances
10)H3;;‘:;an.s of surface tension and magnetism. ,

9 iron ore strongly in air to expel humidity and increase the percentage of iron.
11)One of iron ores that is difficult to be oxidized.
12)The iron produced from the oxygen converter.
13)A mineral acid that can remove passivity of iron.

The answer: S
1- Scandium. 2- Vanadium pentoxide.
3- Fischer Tropsch method. 4- Elements of Second transition series.
5 Copper. 6- Paramagnetic property.
7- Manganese. 8- Sintering.
9- Concentrating process. 10- Roasting.
11- Haematite. 12- Steel.
__13- Diluted hydrochloric acid. )

3- Wl’?te the scientific explanation for each of the following:
1) Titanium dioxide is used in the synthesis of sun protection cosmetics.

2) Titanium is used in dental implants and artificial joints.

3) Vanadium is used in the manufacture of car springs.

4) Chromium resists corrosion in spite of its chemical reactivity.

5) Nickel-chromium alloys are used in industry of heating coils and electric fumaces.
6) Oxidation of manganese (1) ion into manganese (1ll) ion is difficult (sMn).

7) It is difficult to obtain scandium ions, Sc?* and Sc**.

8) Group 1B elements are transition elements.

9) Transition elements are characterized by variable oxidation numbers.

10)The decrease in atomic volume across the elements of the first transition series is not large.
11)The density of iron is higher than the density of titanium.

12)Iron is melted at a very high temperature (15380C).

13)The elements of the first transition series are considered as ideal catalysts.
14)Chromium Ill compounds appear green.

15)The colour of siderite ore turns red during roasting process.

16)The element soft the first transition series are used in making alloys.

17)It is not preferable to use iron or manganese elements in their pure state.

5 The answer: 1

: 1- Because its minute nanoparticles prevent reaching the ultra violet rays (UV) to the skin.

f 2- Because it is inert substance so the body doesn’t reject it and it doesn’t cause any type of

g poisoning.

' 3- Because it forms with iron, ferrovanadium alloy which has a high strength and it is resistar
to corrosion.

4- Due to the formation of a non porous oxide layer on its surface where the volume of oxide

molecules are bigger than the volume of chromium atoms. This non porous oxide layer

prevents further reaction with oxygen of air.
2

—




5Bq ey are heated strongly.
S Because >th'ey resist corrosion, when they are hea
8- From the electronic configuration:

3 0
+1ands’, 3d° E— Mn™ [Ar)4s° 34
Mn [Ar] 4% 3¢ 2, mnz [“:r]b‘:: T less stable
0re 5'a ®) which is more stab
is clear that Mn?* ion has half ﬁlledzd sublevel (d°) whic & thay, My,
S0t difficult to oxidize Mn®* to Mn™*. ‘ 234" so it is difficyl %,
" Since the electronic configuration of 2S¢ is [AT] 4SI 3dl (23(") and itis (ti:f?“, Obtajy ) "
©Cause it is more stable by having empty (d) sub eve. d due to the by Cu!t . Obty
®Cause it needs a great amount of energy to be obtaine ecio air teakln o hy
Completely filieg energy level which represent the stable ele Clure of ‘

. ) argo
L %caus & In their oxidation states (+2) or (+3) the sublevel (d) will be Partially ﬁ"ed ?
(d®).

9- Becayse the tw
Sequence.

- Due to twq Opposite factors:
a)B

Y increasing atomic number the attraction force of the pOSit.ive uclear cha ety
alence electrong increases causing a decrease in the atomic radius. he
b) By increasing atomic number the number of 3d electrons increases Which ine "
"®pulsion force between them causing an increase in the atomic radiys, Sthe
S aresylt of these two opposite factors, atomic radii of these elements are relatiye
Constant.

11

: O
0 sublevels 4s and 3d are of close energy and their electropg are oy
h

I’ea

-Becayse Densit
ince the atom;

Nearly constant
12-D

Y = atomic mass + atomic volume

© Mass of y5Fe is more than atomic mass of ,Ti and the atomi

therefore the density of iron is higher than the density of titaniym,

=~ Dueto the strong binding (metallic bond) between atoms which includes sharing the
electrons of 45 and 3d in this binding.

13- Due to the Presence of 4s and 3d - electrons which can be used in the formation o
bonds between the atoms of the surface of the catalyst and the reacting Molecyeg
leading to the increase of concentration of these molecules at the surface of the Catalg

Weakness of the bond between the reacting molecules leads to decrease i, 1S activa,
energy which increases the rate of the chemical reaction. :

14- Because it absorbs the red coloyr S0 appears by its complementary colour which g
green,

VOIUme A

15- Due to the formation of iron 11l oxide Whichis red:  FeCOyy =8 FeQ) + COy

4Fe0(s) + Oz(g) 4

e 2Fe203(5)
16- because their atomic

radii are nearly the same (A little change in atomic radii
through the series).
17- Because iron is relatively soft with low hardness and manganese has high brittleness.
1) Manganese dioxide
2) Manganese || sulphate
3) Cobailt.
4) Divided nickel.
5) Fehling solution and what change would happen to it when it is used?
6) Zinc sulphide.

7) Haematite




;Bl‘?..flflmg[:

1 Oxidizing agent in dry cell.

2- Fungicide.

a) Magnets.
b) Dry batteries in m

5- What is meant by:

1) Transition element.
2) Crushing process.
3) Passivity phenomenon.

The answer:
1-Transition element is

3-In the manufacture of:

. 4 In hydrogenation of oils ;

’ ; s into orange.
5- Fehling solution is used to detect glucose in which its blue colour change 9
6- In the manufacture of luminous paints and X-ray screens. |
7- iron orrerused in extraction qf irgn. o U '

odern cars.

the element whose (d) or (f) sublevel is partially filled (occupied by

electrons but not completely filled) in either the atomic state or in one of its oxidation

states.

from futh:r reaction.

|
|
|
|
- |
2- Itis the process of obtaining the ore in small sizes to be suitable for reduc’uon'. k
3- It is the formation of a thin non porous layer of oxide on the metal surface which protects I;

]

6- Compare between each of the following:-

1- Paramagnetic and diamagnetic substances.

2- The Blast furnace and M
a- The reducing agent.
b- The source of obtain

idrex furnace according to:

ing the reducing agent.

c- The equation of the reaction to obtain iron.
3- Interstitial, substitution and inter-metallic alloys.

The answer:
I

| " Paramagnetic

substance . Diamagnetic substance

It is the substance which is attracted to the | It is the
external magnetic field due to the presence
of unpaired electrons in its orbitals.

substance which is repelled with the
external magnetic field due to the presence of
all its electrons in a paired state in its orbitals.

I,

| Point of comparison Blast fumace & Fiisell| SRS Medrbg furnace

| The reducing agent. Carbon monoxide Carbon monoxide and hydrogen
The source of Coke as follows: The natural gas as follows:

obtaining the reducing
agent.

A
Cis) + O29—> COxg) 2CHyg) + COxq + H0 A
3CO(g) * SHz(q)

A
COzg) + Ce—> 2COyg)
The equation of the A
reaction to obtain iron. | Fe;Ozs) + 3COg —* 2Fe;03) + 3CO(g) + 3Hyg—
2Fe) + 3C02(9) 4Fe(s) + 3002(9) + 3H20(v)

|
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|
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It is formed when an

metal.

(steel)

Tlnterstitial alloys -

element of smaller atomic
Size is introduced in the
intermolecular spaces of
the crystal lattice of a pure

e.g. Iron and carbon alloy

when somé

T Substilt
It is formed

atoms of the .
pure metal areé replace

by atoms of the metal
added. All the atoms of
the alloy have the same
diameter, the same
chemical properties an
the same crystalline
structure.

e.g. Copper - gold alloys
and iron — nickel alloys.

-

7- Show by a chemical equation:

1) The effect of heat on:
a) lIron Il carbonate.
b) Iron Il oxalate.
c) lron Il sulphate.
d) Iron Il hydroxide.

2) Adding hot concentrated sulphuric acid to:

a) lron.

b) Magnetic iron oxide.

c) lIron lll oxide.

3) The effect of passing water vapour (steam) on red hot iron

4""0 A ks 5

attice of theé

er-metallic

Itis formed whemﬁlm\

elements forming th
combine with each
form chemical cop,

e
€3
other A

N
lo,

with chemical formy, "cs 1

disobey the laws of ,,
The compounds forp,
solids and cannot bg

a ency |

formed by metals of ¢,
same group of the perii di
o |

table.

e.g. Duralumin alloy
lead-gold alloy anq”

cementite (Fe3C) aj|q |

|

|
|
|
|
|
[

/, The answer:

1- a) FeCO3(s, ——A-—-P Feo(s) + COZ(Q)
4FeQ) + Ozg —m

b) FeC;04s) ‘NB%F" FeOs) + COyg) + CO)

¢) 2FeSOys) —2—» Fe;0xs) + SOzg* SOsq)

>200 °c

d) 2F6(OH)3(3) —_—

F6203(s) + 3H20M

.----_--_-_-_—-.-_-_----_.---_..--___..--—..-..-..--__---------m--------_------...—_.

2- a) 3Fer) +8HzSOu) ———> FeSOuaq + FeaSOs)sq) + 45020+ 8H200)

A
——=— FeSO0yaq) + Fe2(S04)3(aq) + 4H20)

b)Fe;Oys) +4H2804)

C) F8203(5) + 3H2804(aq) -—-E:—O%c—-—b Fez(SO4)3(aq) + 3H20(v)

----_---._.-_-_-.-_--—----.--_-__‘._....-_..--..-._—.._—--__..--_--__--_-...--_—..-__-.. -

500

3- 3Fe;s) + 4H;

°c

Conc.

Op) —— Fe30y;s) + 4Hz)

5




8- Show by equations how to obtain

1) Iron 111 oxide from siderite.

2) Magnetic iron oxide from iron il hydroxide.
3) Iron 11l chioride from magnetic iron oxide
4) Iron 11 sulphide from iron l1l oxide.

5) Iron Il chioride from iron Il oxalate.

6) Iron 11l chloride from iron Il hydroxide.

7) Iron (1i) oxide from iron (l1l) chloride.

8) Iron 11 sulphate from Iron [l oxide.

P -

The answer:
'1) FeCOys) _ﬁ.&__’ FeO) + COz(q)

4FeO(s) + 02(9) -—A__' 2F6203<s)

‘ 2) 2Fe(OH)3(s, &, F6203(5) +3H20(v)

3FeZO3(s) + CO(g) M 2 Fe30q4 s CO2(9)

| 3) 2Fe304s +% Oyy —4 3Fe203)
Fex034) + 3COg —A__, 2Fe(s) + 3COzy)
A
2Fes) + 3Clyg——s 2FeClzs)

Fe(s) + S(s) —L; FeS(s,

“4 6) 2F6(OH)3(5) ﬂ* F9203(s, + 3H20(y)
Fe203s) + 3C0Org) —=—» 2Fegs) + 3C0z)

2Fe(s, + 3C|2(g) _A—> 2FeC'3(5)

7) FeC,3(aq) + 3NH4OH(aq) _— 3NH4C'(aq) + Fe(OH)3(s)

2Fe(OH)gs) 2T, Fe;035) + 3H,0y

Fezo:;(s) + Hz(g) 400700 "¢, ZFGO(S) + HzO(v)

' 8) Fe;Oy) + 3C0) —2— 2Feg,) + 3COy
Fe(s) +H:SOusq) —L—» FeSOyaq) + Hz(g




ing:
> How can you differentiate between each of the followng
= Iron filings and Iron (11) oxide . -
2- Conc. and dil sulphuric acid by using iron filings.

3 Iron (1) oxide and ron (Il oxide.

tely.
1-By adding dilute hydrochloric acid on both of them sepa; ait isyiron et
if hlfdfogen gas, which burns with pop sound evolves, S ,
f no gas evolves, so it is iron (II) oxide.

2- By adding iron filings on both of them separately. o
If hydrogen gas which bums with pop sound evolves, so it is dilute sulp.hl‘mc aciq
If sulphur dioxide gas which does not burn with pop sound evolves, so it is con(;Gntrat

Sulphuric acig. X
3- By adding dilute sulphuric acid or dilutehydrochloric a'ci‘d o0 both of.them Separately' ‘
Ifthe metal oxide reacts with the acid (dissolved), so itis iron (I oxide.
If the metal oxide does not react with the acid (not dissolved), so it is iron (i) OXide
\ .
10- Answer the following: o
1- Arrange the following ions: (Iron (I1) - Scandium (IIl) — Nickel(1l) ions) in an ascending oy
aceording to their magnetic moment giving that (26Fe - 21Sc - ) "o
The answer
1€ answer:
SCUIAT4S 3 | NP [Ag4s’ 3, Fe® A4, a0f
Se* (d) NE* (¢ Fe¥' ()
[nnnn INARN
mm=(Q mm=2 mm=4
~.The arrangement in an ascending order according to its magnetic momentum js
Sc” < NiZ* < Fe?* —

2= Classify the followin? ions to coloured and colourless substances:
(Mn™ /Co® /Cu™) given that _ (25Mn - 27C0 - 55Cu )

The answer:
Mn7+(d°) is colourless, Co**(d") s coloured,Cu"*(d") is colourless. j

3- Arrange the following oxides in ascending order according to the percentage of
oxygen:FeO , Fe,0; , Fe;0, (Fe=56,0 =16)

The answer:
FeO < Fes04 < F6203

The percentage of oxygen = wxwo
molar mass

The percentage of oxygen in FeO = % x 100 = 22.22%

The percentage of oxygen in Fe;0,= 2—63% x 100 = 27.6%

48
i = — x 100 = 30%
The percentage of oxygen in Fe,0; T b !‘_J




atalyst decreases the a¢
the chemical re
rate of the che

tivation energy of
action which increases the
Mical reaction.

Reactants

——

4 aclivation enerqgy
‘ without ¢ atalyst
activation cnorgyA‘
with catalyst |

Products

Reaction Progress

5- Write the chemi
a) Lead - goq
d) Haematite.

cal formula of:

alloy. b) Limonite.

The answers:

¢) Black iron oxide.

a) Au,Pb b) 2Fe;0,.3H,0
d) Fe203

e) Fe3C
\\

C) F6304
f) FeC,0,4

6-

Clllassify the following alloys into interstitial alloy,
alloy:

substitution alloy and inter-metallic

atoy:
1- Duralumin

2-Stainless steel (Fe,Cr)
4- Cementite (FesC)

5- Iron, nickel

3- Gold, copper
6- Steel (Fe,C)

7- Lead, gold (AuzPb)

The answer:
Interstitial alloy: 6-Steel (Fe,C)
Substitution alloys: 2-Stainless steel (Fe,Cr)

, 3- Gold, copper, 5- Iron, nickel
Inter-metallic alloys: 1- Duralumin, 4- Cementite, 7- Lead, gold (Au,Pb)

7- Write complete equations which express the reactions in the following diagrams.
Fe3O4 —> FeO
4
A
Fe < Fe,03
The answer: , |
3Fe) + 4H0y —220C 4 Fey04 + dHyg Remember:
A ,
8 Fe,03 (Haematite) |
(or 3Fe(s) + 202(9) _ Fe3o4(s) ) _ 203 ( g-
o 2 &
Fe O, +H2(g) M 3Fe0(5) * HzO(v) E Fe304(Magnet|te) §
o g Iron |I oxide)
2FeQ) + V2 Oy S Fea0sys) FeO (Iron
v
Fe:0x6) + 3C0g ——=—» 2Fg +3C0yq Fe (Iron)
2 s




Important reactions:

Fe
Or
FeO

dil. acid

FeCls -—-—JEQL"*

co/>700C

Fe,0,

conc. acid /A

Fe(OH)s

R
A Jeoc

— A €S04
Fez0s @

iron Il salt
[FeCl, Or FeS04]

Iron Il salt NaOH |
| [FeCls Or Fey(SOa)s ] :

N.B. Revise AL MOALEM. Questions: Q5 p.14, Q20 p.22 & 23

Fe(OH),

Fe(OH),




Chapter Four

Electrochemistry

—_—
Some important relations:

e.m.f = the oxidati be calculated by one of the following rules:
allon potential of the anode - the oxidation potential of the cathode

¢ The electromotive force can

OR
= the reduct; i
o duction potential of the cathode - the reduction potential of the anode
= the oxidati -
Oxidation potentia| of the anode + the reduction potential of the cathode
NB:

If the value of e.m f is positive,

the cell is galvanic and produces electricity.
If the value of e.m f is negative y ’

,the cellis electrolytic and does not produce electricity.

Quantity of

Atomic mass electricity Coulomb
mass o (Second)
(Ampere)

Passing one faraday (96500 coulomb) produce equivalent mass of any substance.

(General law of electrolysis)

(Ixt)
Q x equivalent mass
96500

e Mass =

Mass = Q in faraday x equivalent mass.

« The quantity of electricity needed to produce

one gram atom (atomic mass) of an element = valency of element x

« According to Faraday's second law:

Mass ofX _ _Equivalent massof X
Mass of Y Equivalent massof Y

10



1.c

e hoose the correct answer for each of the following:

.................... replaces the hydrogen of acids.

a)Zn* Zn (-0.76V) b) Cu?"/ Cu (+0.34V)
g Tch)eFell Fe (+0.@9V) d) more than one is correct
) ?ements w!uch have the more positive reduction potential are ... ... agent.
strong re§ucmg b) weak oxidizing
a) T? strong oxidizing d) all the pervious
a)eo's;andard reduction potential of hydrogen in fuel cell is........... volt.
83 b) -0.83 ¢)0 d) 0.4

4) Concentration of sulphuric aci i
_ phuric acid in the cha IS .o, .
o; )the acid in the dischargod cell rged lead storage cell is the concentratigy,
more than b
5) In lithium i ~ b)equalto ¢) less than
) ’;)T_I?I(l;gnolon battery, the three thin layers are dipped in anhydrous electrolytic solution of
6) Which of the foflou P LiCs ¢) LiPFg d)LiPFg
€ following graphs répresents the relationship between the mass of the

Precipitated or evolved e .
electrolytic solutions substance at the cathode (M) and the amount of electricity (Q)in an

M

Q Q Q Q
©) ® © @

7) The quantity of electricit i ipi
- Y required to precipitat [ z
electrolysis of molten AICl; equals NG G o e

.................. faraday. 13
8) Ti)eoéiount of electri l?) 1 i ipi s vl
bl ctricity required to Precipitate %2 mole of silver from the solution of one of its
a) 96500 Coulomb. b) 48
250 Coulomb.
b) 96500 Faraday. d) 48250 Faraday.

9) For glectroplating of a copper spoon with a layer of silver, we use
a) silver cathode in copper sulphate solution.

b) silver anode in silver nitrate solution. ¢) silver cathode in silver nitrate solution.

F he answer:
wer {

1- d) more than one is correct 2- ¢) strong oxidizing l
3-b)-0.83 4- a) more than ’
[ 5- ¢) LiPFg 6- a)
u- b) 1 8- b) 48250 Coulomb. 9- b) silver anode in silver nitrate solution.

2- Write the scientific term which illustrates each of the following statements:

1) System in which chemical energy is converted into electrical energy through irreversible
oxidation - reduction reaction.

2) System in which electrical energy changes intochemical energy through non spontaneous
oxidation-reduction reactions.

3) Immersing iron in molten zinc to protect it against corrosion.

4) A process of covering the metal required to be protected by another less active metal.

5) The chemical decomposition of an electrolyte due to the effect of passing an electric current
through it.

6) The mass of the substance that has the ability to lose or gain one mole of the electrons
during the chemical reaction.

1




electrolytic

e mass of deposited or evolved subgtance on passing one Faraday throug"

7) jon.
solutlon Al girectly

s)pob
g Y

e ansW .
The S mary galvanic cell.

3.

ity of material. i

Y quantity 0 (9as or so
Th ortional to the quantity of electI|
stance used in dissolving b

d) formed or consumed at any elec:;t?c solution:
ricity that passes across the electro

uxite at extraction of aluminum-

—ower.
1o Cp;awanization. 2- Electrolytic cell- "
_ Electrolysis. 4- Cathodic protectio™
4 Equivalent mass. 6- Equiva]ent mass.
g‘ Cryolite- 8- Faraday's first law.

—

‘//’ SCientiﬁC ex |anati°n B T —_— e
write the : or each of the following:
g standard potential of the hydrogen electrode may shift from zero.

Th . |
) cell considered alkaline while lead battery is acidic.

2) | cell doesn't store energy.

3) Fue

)
6)

i
8
9

ad- acid battery is considered from seconda [

: ry galvanic cells. ;
It s necessary to recharge lead acid accumulatorg after using it for a long time:
Lithium '.s ug,ed in the sftructure of lithium ion battery.
) The lithium |on_battery is more preferable to lead acid cell in modern car.
) Most of industrial metals that contain impurities corrode faster than pure metals.
) ship chassis are connected to a magnesium rod.

—_— e ————

“Theanswer
~ =4. Due to changing the concentration of the hydrogen ion in the solution or changing the

partial pressure of the hydrogen gas or both.

5. Because the electrolyte used in mercury cell is potassium hydroxide which is an alkali
while the electrolyte used in lead battery is sulphuric acid.

3. Because its work requires a continuous supply with the fuel and a continuous remove of

the products.
4 It is a galvanic cell, because it produces an electric energy through a spontaneous

oxidation — reduction reaction and it is a secondary cell because its chemical reactions
are reversible and can be recharged.

5. Because using the battery for a long time leads to the dilution of sulphuric acid as a result
of increasing the quantity of water produced from the discharge reaction and the
conversion of cathode material (PbOz) and anode (Pb) to lead (ll) sulphate which leads to
the decrease of the quantity of electric current produced from it. The charging of battery
reversing the spontaneous reaction and lead to the conversion of lead sulphate to lead at
the anode and lead dioxide at the cathode and the concentration of the acid returns as it

was.
6-Because it is the lightest metal and it has the lowest reduction potential (-3.04V) Or

highest oxidation potential.

7. Because lithium ion battery is lighter and stores a large amount of energy and is smaller
in size than lead acid battery.

8- Because in case of the industrial metals (impure metal) a huge number of galvanic cells
are formed in which the metal acts as anode while the impurities acts as cathode, so the

metal corrodes faster than the pure metal.

9- To form a galvanic cell in which iron acts as a cathode and magnesium acts as an
anode (sacrificial electrode) So, magnesium is corroded instead of iron.

12




4- What is meant by:

1) Salt bridge.

2) Electromotive series. ‘

3) Discharging process in galvanic cell.
4) Sacrificial electrode.

5) General law of electrolysis.

6) Coulomb.

' The answer: > long
1- Itis a glass (U) shaped tube filed with electrolyte solution ('gigthg 12,28:2)(;‘;’ r'r(v)gts 0 o
react with the ions present in the two half cells as well as Wi Orials oy

' the galvanic cell. i i

2- 1t isgthe arangement of elements in descending order relative :ontt?aelsneve:g:: trf? ("Uctlon
potentials and ascending relative to the positive reduction po ih bottom % Morg
negative values are in the top and the more positive yalues arein ?1 al fnt oot |

3- The process in which the stored chemical energy in tt'he battery changes nto elactricg
energy through spontaneous oxidation - reduction reaction. '

4- Sacrificial elgctro%e: It is a highly reactive metal (e.g. Mg) that is used toGp :oteqt‘a less.
active metal (e.g. Fe) from corrosion. When Mg connected to iron pipe, a Galvanic cel| jg
formed in which Mg acts as anode so it corrodes completely first protecting iron from |
corrosion. ini i ‘

5- Passing one Faraday (96500 coulomb) through an electrolyte, precipitates, dissolves S
evolutes one gram equivalent mass of any element at any electrode. . "

6- The unit of measuring quantity of electricity and it is defined as “The quantity of electricity |
required to precipitate 1.118 milligram of silver”. |

|

5- Compare between each of the following:
1) The Galvanic cell and electrolytic cell. (according to energy change and the value of Ecg).
2) Primary cells and secondary cells.
3) Mercury cell and lead acid battery related to:
a) Type of cell.
b) The used electrolyte.
4) Fuel cell and lithium ion battery according to:
a) Total reaction.
b) emf value.
5) Anodic cover and cathodic cover. (Giving example).

The answer:
1-

e el gt Galvanic cells Mg R menis hng __Electrolyticcells =
- System in which chemical energy changes | - System in which electrical energy
into electrical energy through spontaneous | changes into chemical energy through
redox reaction. non spontaneous redox reaction.
- Has positive e.m.f - Has negative e.m.f
2 R D Primary Cells Gl Pl iul SIS AP i Secondary collS e
- Convert chemical energy into electrical - Convert chemical energy into electrical
energy through spontaneous irreversible energy through spontaneous reversible
redox reaction. redox reaction.
- Cannot be recharged. - Can berecharged.
- Ex: Fuel cell - mercury cell - Ex: lithium ion battery - car battery
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o1 Total reactio

FCars Golm = Coo*
LiCoOxs)

“pemf value
L

Covering the metal by another less activ
metal to protect it from corrosion.

Ex: plating iron with tin;’_________————‘
pov by a chgmical equation:
i /A . ding‘ iron filings to copper Mms

iy ulph ; .
12 al reaction in the mercury ce| Phate solution, then heating the formed compound.

¥ xidation reaction and reduction re

o action
J ne total reaction in the car battery e fuel cell

- : Lead-acj
harging reaction of the lithium jon gatteryamd battery).
” e total equation for cell of iron cormosion,

UW . o
j 1)Fe(5) i CUSO4(aq) T Cu(s) + FeSO4(aq)

A
2FeSOys—=—» Fe,03 + SOzg) + SOy

2) Zns + HgOs) ——» ZnO(s)+ Hg(l)

3) Oxidation reaction:

2Ha9+ 40H (a) ——» 4H,0( +4&
Reduction reaction:

Ozg) + 2H0+ 46 —»  40H (aq)
4)Pbe)+ PbO2s) + 4H" ) + 25047 g a% 2PbSO4s) + 2H20y)
arging

5) Cas) + LIC0O2 s) charging LiCs(s)+ CoOus)

' 6)2Fe + 3H200 + 312 Oz ———» 2Fe(OHy

&’____;
.1 Write usage or function of each of the following:
a. The salt bridge in the galvanic cell.

b. Mercury cell.
¢. Electrolysis.
d. Fluorspar.
The answer:

1-a)Connects between the solutions of the two half cells without allowing a direct contact
between them.
b) Neutralizes the excess of both the positive and negative ions which are formed in the
solutions of the two half cells as a result of the oxidation and reduction reactions in the
Zinc and copper half cells respectively.
2 Clocks, ear phone and camera.
| 3 Electroplating of metals, extraction of aluminum and purification of copper.

4 Decreases the melting point of the mixture from 2045 °C to 950 °C.
Sunsiatlabioteolisbiit i -




/\
=" [The answer:

V234 _ (="

8- Problems: ir oxidation potential are (0.7) VOIt, (-0.4) voit regp
“A B are two di eir oxidation po : _ Clivg
1- é IB alni t\:/ﬁed(nzz:?)néftetl:gigﬁ,eéhce"' then mention d%es lltl produce an electric cyrrgp or
. e 5

a:dc:/r?y?? Write the symbolic expression for the formed €
——= aNSWer. idai ial of cathode.

= .agfr:'v.efr; oxidation potential of anode — oxidation potential of ¢
= 0.4 =11 volt . Y .

’ ElectricOéZr:éna is) produced. Because the value of e.m.fis a positive value which Mean
that the reaction is spontaneous. - |
* It represented by a diagram shown as the following: |

N | A0 || B 0| B0 |
E° =+1.03V
Cu®'ag + 267 —— Cug E/ =+ 064V

Calculate e.m.f. for the formed cell, then mention does it produce an electric current or not ang
why? Write the symbolic expression for the formed cell.

Y.
Not

2-Giventhat: ~ Mn%y —— Mn%gq+2e

The answer:
* e.m.f =oxidation potential of (Mn) + reduction potential of (Cu)
=+1.03+0.34=137V . g i‘
* Electric current is produced. Because the value of e.m.f s a positive value which meang |
that the reaction is spontaneous.
* It represented by a diagram shown as the following: |

M%) , Mn*(aq) , ’ Cu®(ag) ICUO(S) |
(xM) (xM) N
3- Arrange the following electrodes ascending according to their reduction potentials.
1) Zn*Izn (- 0.76Volt).
2) Mg/ Mg** (2.375 Volt).
3) 2Cri/ Cl, (- 1.36 Volt).
4) K* /K (- 2.924 Volt).
5) Pt/ Pt (1.2 Volt).

Then write the symbolic representation of the galvanic cell which formed of two electrodes
from the above to give the maximum electromotive force, mention the value of Ecer and the
direction of electric current flow.

* The arrangement: K* < Mg®'< Zn? < Pt?* < Cly
* The cell diagram 2K /2K*lf Cl,/ 2Cl
(xM) (xM)

* The emf = O.P(anode)O.Pcathode) = (2.924)-1.36) = 4.284 volt,
* The direction of current from K electrode (anode) to Cl electrode (cathode).

- 231 VaolY

4- The electrolysis process of sodium chloride solution was carried out by passing an electric
current its intensity is 2 amperes for half hour. Calculate the volume of chlorine gas evolved,
given that the atomic mass of chlorine is (35.45),
The answer:

/ Q=1Ixt=2x30x 60 =23600 coulomb

| Mass of chlorine = Oreqwt 360023545 _ 1.322g
| 96500 96500
|

| The number of moles of chlorine = mass / molar mass = 3;3;22 =0.0186 mole
‘ 45X

The volume of chlorine gas = number of moles x 22 4 = 0.0186 x 22.4 =0.416 L = 416 ml
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solution

roplating @ copper watch, ,

; o p‘d (i Chl;:nde AuCl;, Calculate the volﬁl::efa(:ay is passed through anraifqthe gold density
¥ 40 gm fcm of the deposited gold laye ~196.98]
: 3297 o [Au ,

wel o — , '
A=A antity of electrici .
1‘,',‘;15-5 - 19698 by x €Quivalent weighy
&x —5 - 3283 g
+0 mass
pe"s"y ~ volume
mass 32.83

§ e
Volme ~ density 132

2.49 cm?®

qure represents an electrolytic -

——

e
2 47 )
pure copper o — (D)
electrode | ----- e impure copper
T oo electrode

/
CU SO4

What are the mass changes takin in the cell?
irst: g place at both electrodes (1) and (2) In ;
F cond: Calculate the number of moles of the precipitated substance as a result of passing
5 quantity of electricity of 3 Faradays. (Cu = 63.5)

First: The mass of electrode (1) decreases.

second:The mass of electrode (2) increases.
1 Faraday ——  equivalent mass of Cu (63.5/2) = (2 mole)
3F ——»  Xmole

No of moles =3 x 0.5 = 1.5 mole

- 1n the circuit below, it is _observed that 12.8 g of copper Cu*? deposited on the electrode B and
14gof cerlumCe deposited on the electrode D during a certain interval of time.
calculate the oxidation number of cerium given that: [Cu = 63.5, Ce = 140].

The answer:

mass of Cu  equivalent mass of Cu
mass of Ce equivalent mass of Ce
12.8 31.75 _ 14x31.75
S .. Equivalent mass of Ce =———=
14  equivalent mass of Ce 12.8
Atomic mass 140

Atomic mass
valency

equivalent weight T 347 4

Squvalent mass = .. Valency =

16



8- An electric current passes for 30 minutes in silver nitrate solution and copper (1) Sulphatg
Solution are connected in serieg 6.35g of Cu deposited at cathode in copper sulphate SOlutiqy,
_ (Ag=108 , Cu=63.5)
Calculate the following:
I) The gram equivalent mass of Cu and Ag.
2) Quantity of electricity.

3) Current Strength passing in both solutions. _
4) The mass of silver deposited at cathode in silver nitrate solution.

The answer:

63.5
1) Gram equivalent mass of Cu= e 31.75¢

108
Gram equivalent mass of Ag = — =108g

; Mass of deposited Cu 96500 6.35 x 96500
2) Quantity of electricity = a0, &

= 19300 Coulomb
Equivalent mass of Cu 31.75
i icity 19300
3) Current strength = Quantlt}f of electricity = =10.72 Ampere
Time (s) 30 x60

4)mass of Ag  Equivalent mass of Ag

massof Cu Equivalent mass of Cu
mass of Ag _ 108

635 3175 ~-Mass of Ag=21.6 g

9- Answer the following:

1- What happens after a short period of time of putting magnesium rod in blue copper sulphate
solution?

-_
The answer:
Copper precipitates on magnesium rod and the blue colour of copper sulphate disappear

2- Write the cell diagram of Daniel cell then mention when it will stop producing electric current.
The answer: . , .
+ +
Zn') 1Z0% ) Il CU?* ) Cu,
(xM) (xM)
It will stop producing electric current when:
a) Zinc metal is consumed (due to oxidation reaction).

b) Copper ions are diminishing (due to reduction reaction).
L c) The absence of salt bridge.

J
s.!

-
|

3- Draw the standard hydrogen electrode — write its represented diagram when acts as cathode

.The answer:

f= » wire

2H" (IM) / Pt+H, (1atm.) ont s

contain Hy(gy -

S+ 11, (1 atm)

Pt sheer

HCL M

Ly

Bubbles of Hy(g)

17



lowshowsagqal
ofig urebe galvaniccel:
& ;::'sti what would happen to the valu

o d
' ‘ _ _ - half-cell is replace
" magnesium half-cell? € of the electromotive force if the zinc h

Explain your answer. f the cell?

second: What would happen when the salt bridge is taken out from the solutions 0
Explain your answer:
saltbndge 4 uy
o Cu

The answer:
' First: the electromotive force increases.

! pecause the oxidatiop potential of magnesium is greater than that of zinc.
| or (because magnesium is more active than zinc)
' second: the reaction stops.

| pecause oxidgtion- reduction process has stopped.

or due to the increase in the concentration of positive ions and negative ions.

| e s = =
Le— — e o I - —_—

5- What are the methods to protect iron from cérrééidh;?

ﬁhe answer:
By covering iron using another substance to insulate iron from the surrounding medium.
' This is carried out by two methods:
1) Painting iron by an organic material like oil, varnish or primer, but this is not an effective
method on the long run. |
2) Covering iron by corrosion resistant metals like in steel galvanization process by dipping |
steel in molten zinc. Also magnesium is used to protects steel used in ships industry. Tin |
protects iron used in cans. L
a- Cathodic protection (Cathodic cover): the protective metal is less active (like tin) than |
the original metal (like iron).
b- Anodic protection: (Anodic cover): the protective metal is more active (like zinc) than
the original metal (like iron). ‘

—

6- From the electrolytic cell for copper (I1) chloride solution. As shown in the drawing.
Answer the following: .
1) Write the anode reaction. i
2) Write the cathode reaction. e P B
3) Write the total cell reaction occurs in the cell. i
4) Calculate the emf, if you know that, the
standard oxidation potential for chlorine and
copper are (-1.36 V) and (-0.34 V) respectively.

—— 1
|

The answer: |
1 ) 2C|"(aq)ox|dat|on G'z(g) +26 .}
2) Cu2+(aq) + 26 reduction Cuo(s) |
3) Cu?"(ag) + 2CI (ag—> Cu’s) * Clzg) ‘,
J 4) e.m.f = Oxidation potential of anode (Cl;) — Oxidation potential of cathode(Cu) I
=-1.36 - (-0.34) =-1.02 V |

18



. athematically expression ..
7 IMention the state of Faraday's second law, then write the — the
law, —

The answer,

, erials formed Or consumg
* Faraday's second low: "The masses of the different mat

ortio ff tr olytes connected in serieg abryet 13
. 0 amount of electr icity that passes iP di erent eleC
gr oz ta their equivalent masses.

: lows:
co cally as fol
* Faraday's second law can be expressed mathemat; o t)l(w <t element
Mass of the first element Equivalent mas

A second clement
Mass of the second element = EQuivalent massof th

o een |
8 . . i~ solution of silver nitrate between an anoge
- Ap electric current is passed in an electrolytic SO
silver and cathode of iron.

iving reason.
Show: the change occurred to the mass of cathode. giving
The answer:

————— il

. o0 of silver on cathode,
Increasing the mass of cathode, due to the precipitation

. inum from bauxite:
8- The following apparatus is used in the extraction of alumin
First: Mention a substitute for cryolite which is

used in the cell of extracting aluminum
from bauxite.

+ Carbon electrode, (anog
3

- Graphite (cathodg)
Second: Write both of oxidation and reduction

Molten bauxite in TYolitg
reaction in this cell.

Molten Aluminym

The answer:

. ; ium.
First: A mixture of fluoride salts of aluminum, sodium a.nd calciu
Second:Oxidation reaction: 30* — 3/2 Ozg) * 6€

Reduction reaction: 2AI** + 66 —» 2Aly)

10- Explain by experiment:

Explainhow toobtain copperfromanalloyofironandcopper.
The answer:

By adding diluted hydrochloric acid to the alloy, theacid will rgact with iron but does not
react with copper. Copper precipitates and separated by filtration.

: — EVoma o
N.B. Revise Al Moalem. Questions: ¢ )
Q5 page154. Ly @din Zn, Fo gfe mae
Q12 No. 38 page 167, ackin® ¥aa0\ \«%&aﬁm \
No. 43, 44, 45, 46, 50 & 53 page 168. WA Caies \pess Q}g‘v&\m
B Yoo \ud¥egeh
How Xo é\gge( &E“@CE, be \ween wo a\anS NG

Zn. (0 ooy end Za. Te ol
— -y H(&(& é\\mc\ A\ Yo \ock\n.

TR e oy A sHoN e \X€ @Xb«é&} CQ‘(\\'\U\EY%
~ A% ZaFe oy

3 Sy k&
j:& e Ok\tﬁ Ac S)O\KJ@ &\( 6&3@9 Qcﬂ\q \y
ond Xed subslane o \ eNONE \Q\Q
2N T, K Q}\\\%i 19




Chapter Five

- Hydrocarbons

1) Choose the correct answer f;
1- .. thl ~....are isomers. Or each of the following:
a) 2-methylpropane an
c; 2- chloropropane ang gtlt;ne b) 2,3- dimethylbutane and 2-methylbutane

rfomopropane d) 1,3-dichloropentane and 1,3-dichlorobutane
2- Ethylbutene has the stryctyrg formula

a) CHs‘CHz‘Cf:CHZ i o
b) CHz=CH CH-CHs

) CH3—C il CH
C 3 H::C—CH 275
& 3 d) HaC—CHy—CH=CH-CH,~CHs
On adding hyd L s
3- On aaaing nydrogen chilorig ’ ;
2) 2.4- quhlorobutane_ eto 4 chloro-1-butene,b;h1e f:;)'dﬁft lsb...t ............
c) 1,3-dichlorobutane. d) 2'3:d:ghlg;gb3t:2§

4- The chemical name of the compound DODT is:

a) dichlorodiphenyltrichloroethane.

¢) dichlorodiph enyltrichioromethane. b) trichlorotriphenyldichloromethane.

d) trichlorotriphenyldichloroethane.

NO,
5-To prepare @[ wecarryout. ... ...

Cl
a) alkylation of benzene then nitration of the product
b) nitration of benzene then chlorination of the produ.ct
c) chlorination of benzene then nitration of the product:
d) nitration of benzene then alkylation of the product.

6- The molecule. of the detergent is composed of a tail which is ......... and a head whichis ... .
a) hydrophobic ~ hydrophilic, b) hydrophilic — hydrophobic.
c) hydrophilic — hydrophilic. d) hydrophobic — hydrophobic.
The answers:
1-a) 2-methylpropane and butane, 2- a) CH;-CH,—C—CH,
u
3- ¢) 1,3-dichlorobutane. CoHs
i o
Explanation: H—C:C_CHZ_(I:Hz +HC| —m88 H_(';_(:;_CHZ_CHZ
|
4-chloro-1-butene  Cl H Cl Cl 1.3-dichlorobutane

4-a) dichlorodiphenyltrichloroethane.
5- ¢) chlorination of benzene then nitration of the product. 6-a) hydrophobic - hydrophilic.

2) Write the structure formula of the polymer formed from monomer (CH;—CH=—CH,).
(showing three units).

The answer:
The structural formula of three repeated units of the polymer is:

H

oO—0O—I
T—-0O—x
oO—O—I
I— cl)— T

|
G
I

H

H3
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: e the followi
3) Draw the structural forml.“a of the monomer l’equn'ed to Pl'epaf W|ng p°|ymer‘

The answer:
L3 o
—C—0C— | |
I | —C
H ¢ ¢ cI>l
5 H
. R

4) Write the scientific term for each of the following stater:::j“;‘l elve hydrogen aton
a) A saturated compound that consists of six carbon atoms s.

b) A radical produced b i drogen atom from benzene.
y removing one hydrog ol
c) Important organic compounds obtained by treatment of alkyl benzene sulphonic aciq With
Caustic soda. talytic reformi
d) A saturated aliphatic hydrocarbon sed to prepare toluene by 212 W MiNg methoy

The answers:
Te———
I a) Cyclohexane. b) Phenyl radical. c) Detergents.  d) Normal heptap,

B

5) Give rea ina:
'3 Before he calection ofacstens ge, he evolved gas must be sty assed oy,
b) Thermal catalytic cracking of petroleum is carried out during its refining.
¢) Cyclobutane is more active molecule than normal butane.
d) The poly nitro organic compounds are very explosive substances.

e) Itis hard to remove fatty spots from textiles by using water, except after adding a detergen
The answers: Y

a) To remove phosphine gas (PH;) and hydrogen sulphide (H2S), which are produced from
impurities found in calcium carbide. |

b) To convert the undesired heavy petroleum products of long chains into the daily used lighe, |
products of short chains.

¢} Because the angles between bonds in cyclobutane equal 90° which are less than those in
normal butane (109°). These small angles lead to weak overlap between orbitals. Therefor,
the combination between carbon atoms is weaker and easily broken in cyclobutane which
makes it more reactive. ;
d) Because: ,
1- They contain their own fuel which is carbon, beside oxidizing agent which is oxygen. }
2- The bond (N — O) in nitro groups is weak and the bonds (C-O) in CO, and (N=-N) in N, are
strong, so they burn rapidly producing a great amout of heat and gases (CO, and No)
accompanied by explosion.

e) Because fat spots are nonpolar covalent compounds which do not dissolve in water but
adding a detergent to water decreases the surface tension of water which increases the
ability of water to wet textiles.

6) Show by balanced chemical equations, how you can obtain:
a) 1,1-dibromoethane from calcium carbide.

b) An aliphatic saturated hydrocarbon from an aromatic hydrocarbon
c)(1-Ethane.  2- Ethanal. 3-Aninsecticide. 4- Ethylene glycol). From METHANE
d) Trinitrotoluene from normal heptane.
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—
The answers:

a) CaCz+2H:0 ——== CH=CH + Ca(OH)

H il3f
— + HBr |
H Br H Br
© 3H Heat / pressure
b) + 2 =
catalyst e
Benzené cyclohexane
1500°¢ P
c) 1- 2CH4 Then rapid quenching HC=CH + 3H;
H H HyNi H H
H—C=C—Hg + H, s d=¢ L
=eVet S =T
H Hg H Hg
Ethyne Ethene Ethane
1500°c —
2- 2CH, Then rapid quenching HC==CH + 3H,
H OH | rearrangement
v H,SO, (40%) I
H—C=C Hg‘&' (I) HgSO, (60°C) -—C C—H| —— CH~-CHO,
Ethyne vinyl alcohol Ethanal
unstable compound (acetaldehyde)
1500°¢ e
3- 2CHq4 Then rapid quenching ~ HC==CH + 3H;

red hot
———
2(@)  nicke! tube

4- 2CHg
HC==CH +H; ‘ﬁ—i’ H,C=—=CH,
H H H H

I Ke0 [
H—C=C—H,, +H,0, + (O] : —» H—C—C—H

—
2-0 alkaline medium ]

|
OH OH

3CH

1
a |
uv
——
) @“’ g cl a ”
cl

1500%
Then rapid quenching HC=CH + 3H;

0
Hl

Pt
4H2(9)
)

d) CH3CH2CH2CH20H2CH20H3 _—"—'>

HJ
C M, SO,
» + 3HNO, ._?'.“_z-—.- o +3H,0,
2.4.6- trintrotoluene { TN.T)

7) Show by balanced chemical equation:
a) The hydrolysis of ethyl hydrogen sulphate.
b) The role of sodium hydroxide solution in the manufacture of detergents

The answer:

) CH3 - CHz - OSOzH + H,O CH3; —CHj - OH + H,S0,

-——->
110 °C

/) I o) SRR
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of the possible isomers of the molecmar

Ty

8) Write the structural formulas and IUPAC names

formula C4H;.
The answer: o ¥ o
) CHz=—=CH—CH,—CH ) CHy—CH=CH—Cl;
22— =L 3 2-butene
1-butene W) H2C——CH2
) CHs=C——CH
2 (JJH:, 2-mithvlpropene HaC—CHy  Cyclobutane —
9) Write the IUPAC name for each of the following: b) HC=C—CH-CH,
a) CHq (': H
é 2Ms
CHy~C—CH,—CH, -
CeHs NO, @NO,
Ci
c) (CH3),CHCH,CI d) @ e) r
The answers: I
P " ¢) 1-chloro -2-methyl propane,

a) 2-methyl-2-phenyl butane. b) 3-methyl -1-pentyne. _
d) 1-chloro-2-nitrobenzene. e) 4-bromo-1-chloro-2-nitrobenzene.

- 10)Given the following hydrocarbons:
CH3—CH=CH—CHj Hac—?———C——CHs
CH; CHj,
(A) (B) (C)
a) Calculate the number of sigma and pi bonds in (A) and (C) molecules.
b) How many hydrogen moles are required to convert (B) and (C) to a saturated compound? b

CH;—C=CH

The answers: .
a) The number of sigma bonds in (A) molecule is 11, while in (C) molecule is 6,
The number of pi bonds in (A) molecule is 1, while in (C) molecule is 2.
b) Compound (B) needs 1 hydrogen mole to be saturated, while compound (C) needs 2

hydrogen moles to be saturated.

—

(C=12, H=1)

11)“Saturated open chain hydrocarbon having 17 atoms in its structure.”
a) What are the number of carbon and hydrogen atoms in this compound.

b) Write the molecular formula of this hydrocarbon.
c) Write the expected structural formulas, then name each one according to IUPAC system.

The answers:
a) The number of carbon atoms = 5, the number of hydrogen atoms = 12

Explanation:
The general molecular formula of alkanes (saturated open chain hydrocarbon) = C,Hynss
CnHanez =17 n+2n+2=17 3n=15 therefore n=5
b) The molecular formula is CsHy,
c) CH3CH,CH,CH,CH; The IUPAC name is pentane.
-
CH3—CH—CH,—CH, The IUPAC name is 2-methylbutane.
CH
CHy;—C—CH, . .
L H The IUPAC name is 2,2-dimethylpropane.
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s the role of:
ne

JWhabE= L der in ==
12’:‘5(%/ wder in the preparation of benzene from phenol. —
AR A——-—'-‘"————'A-_-’M

P
2 answel. d
I';ile "QL“IJ"’]’& p?vf'_ ?'rﬁacts as reducing agent in thi reactiot//,ﬂ-__._———-
wﬁlch of the following reaction(s) represents an addition reaction: Aty
1) CaHa + Sl > CatiCly b) CrH1e Gl
o) Cotlo + GHICl ————> Cyhlyg + HCl d) CW
ﬂ'i g aNSWars:
0 A;.;HB +Cl ~» C4HBC|2
d) C He + Cji — C3H6C|2
rite the scientific contribution of: -
ML) perzellus. b) Wohler. c)Markownlko ﬁ
dBayer____ e)Kekule. ‘W
o ANSWers.
a Berzelius:
1) Berzelius divfded all compounds into two categories: o
a- Organic compounds which are extracted from animal or plant origin.

b- Inorganic compounds which are originated from mineral SOUrces in earth. cormed
I1) He introduced the vital force theory which states that “the organic compounds are form
by vital force which is found in living cells of the body and it is impossible to synthesize
them in laboratories”.
b) Wohler destroyed the vital force theory when he prepa

heating an aqueous solution of two inorganic compoun

cyanate). &
. AgCNO + NH,Cl —— AgCl + NH4CNO

red an organic compound (urea) by
ds (ammonium chloride and silver
(0]

1
- NH4,CNO ——'A-—_’ HzN'—C'—NHz

¢) Markownikoff.
He discovered a rule named “Markownikoff's” which states that:
“On adding an asymmetric reagent (HX or H-OSO3H) to an asymmetric alkene, the
positive part of the reagent is added to the unsaturated carbon atom which carries a
large number of hydrogen atoms and the negative part is added to the unsaturated
carbon atom which carries less number of hydrogen atoms.”

d)Bayer:
He discovered a reaction named Bayer's reaction:
In which ethylene reacts with alkaline solution of potassium permanganate to form ethylene

glycol. The violet colour of KMnO, disappears so, this reaction is used to detect the pi bond.

H H H H
(. - I
H-—-C:C-—Hm + H,Om + (O] m H—$—$—H 0
e) Kekule: M
He discovered the hexagonal cyclic shape of benzene ring in which single and double
bonds are exchanged. R

©
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e \\

) 1 . .
—— _ Friedel — craft's alkylation: S~
f) They discovered a reaction named hydrogen atom from the benzene rin |

In which an alkyl group substitutes @ T |
i oridé in the presence of ap,
For example: benzene react with methyl ch o hydroy, |

3 l:‘ - ; L

to form toluene anhyd. + HCI ), I
_— g
@ + CHCl i, © E

15)Write the structural formula for the following compounds, then write theijr Corrgey Iy

names: '
-diethyl-2-butene.

a) 3-bromo-4-chloropentane. b) 1,3-diethyl

¢) 1-Chloro-6-bromobenzene.

The answers: -
a) CHy— CH—CH—CH,—CH, The IUPAC name is: 3'br°m°'2'°h'°T0pentan
)
| ér

b) CHy—CH=C——CHi The IUPAC name is: 3-methy| -3. heptene

2Hs CzHs

Br ¢! .
c) @ The IUPAC name is: 1-bromo-2 ‘Ch'orobenzen

g,

16)Compare between naphthalene and diphenyl according to:
a) Structural formula.
b) Number of hydrogen atoms in each.
¢) Number of pi bonds in each.
d) Number of hydrogen moles needed to saturate one mole of each.
The answer:

a) Structural formula

b) Number of hydrogen atoms 8 10

c) Number of pi bonds 5 6

d) Number of hydrogen moles needed to
saturate one mole

17)Write the molecular and structural formulas for each of the following:
a) An alkane having six carbon atoms and does not contain methylene group in its structure.

b) An alkane obtained on dry distillation of sodiym propanoate (CH3CH,COONa) with soda lime.
¢) An aromatic hydrocarbon having seven carbon atoms and eight hydrogen atoms. '
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_ Thestructural formula

CH, c';H3
@) CHy—CH—CH—CH,

A.\ s e e

b b)CzHe H H
. ) ol I
i

CH3CH3 + N32C03

explanation: CH3CH,COON; 4 NaoH —C0_
A

|

(B), each of them contains three carbon atoms and

their general formlfla (CaHzn). The compound (A) is an aliphatic unsaturated compound,

the CO.mpound (B) is an aliphatic cyclic compound.

a) Write the structural formula of the compound (A) and what is the product of adding HBr to
it?

b) Write the structural formula of the compound (B). How could you explain the high chemical

reactivity of this compound compared to the normal alkane having the same number of
carbon atoms.

WO organic compounds (A) and

The answers: H o W H
a) Ccompound (A) is Propene H—C——('3=CI:—H
l
H
CHz—CH=CH, + HBr — CH;—CH—CH, 2-bromopropane
I
Ho H Br
b) Cyclopropane Heg /C—}C B

H

Due to the small angles between bonds in cyclopropane (60°) that leads to weak overlap
between the atomic orbitals. Therefore, the combination between carbon atoms is very weak
so it is very active compared to normal propane (109.5%).

19) An aliphatic organic compound (A) doesn't dissolve in concentrated H,SO4, but reacts with Cl,
gas in direct sunlight forming a compound (B) that reacts with caustic soda forming compound
(C) which in turn can be converted to acetaldehyde by adding acidified KoCr,O;What are the

chemical formulae for the compounds (A&B)?

The answers:
Compound A: Ethane. CH3CH;3
Compound B: Ethyl chloride.  CH3CHCl
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20)Complete the following table: —
Monomer Commerdial Type of Polymer property One yg,
name of the polymerization
polymer . —T - 1) =
Chloroethene | Polyvinylchlorid | ... Addition ... | 5”‘ ongmft o p lzré‘ijblub(.
....... e pol})merizatlon “ereianaa,.,, €5
----------------------------------------- . ‘

]
e h of the following:
)Write the structural formula for eacb) Chloroform. ¢) Halothane,

a) Methylene chloride. e
d) Vinyl alcohol. W : —
The answers:
cl c|:| ICI T
a) H—c—o0l b) H—C—Cl c) H—Cli—(l:—p
H cl:l Br F
T
d) GH==CH e) —C—C—H
0o ) 0SO;H
T

22)Mention one use for each of the following:
b) 1,11 -trichloroethane.

a) Black carbon.
c) Freon. d) Polypropyfen_e:
e) Polytetrafluoroethene. f) Polyvinylchloride.

The answers:
a) Car tires, black painting, polishes, and printing ink.

b) Dry cleaning. o

c) Air conditioners and fridges, rushed substance to liquids, perfumes and cleaners of
electronic sets.

d) Carpets, cases, cans.

e) Cooking utensils, surgical threads.
f) Drainage tubes, plastic tubes, shoes, hoses, electrical wires Insulators, floors, oils bottles.

N.B. Revise AL MOALEM. Questions
Q19, No.3, 4 page 206

Q13, page 227
Q18, page 229
Q11, page 249.
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