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CHAPTER FIVE

ORGANIC CHEMISTRY

m\ﬂrite the name of the following compounds according to IUPAC system:-

Br Br

|
ch‘— CH —-—C = CH

CH;~ CH;— C Ha— CH — CH; |4
@ @ CHCIBr — CF;

5) CH3 — CHCl — CH, — C(CH3);  |® ’
' CHz— CH = CH — CH, - CH, Cl

Hs f:l o
CHz; — CH, —C - OH " CHa—CH—cuz—g—ou

O 10) C;HsCOO-CHs
C-Hg - E - O - C;3H7

- TIE5) Compare between Marookh oil & aspirin i

Preparation of each one - Structural formula
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[[EHIComplete the tollowing tavie

B 1) name of 2) to which class of hydrocarbon
the functional derivative these functional group are
group related from Ato G
A | -OH Hydv.yy| Nicoha s, b= Phenet
5 -CHO Fov it ///c/A/Uc/C/
c -0- et \ E e s
D |-COO-R ¢ s e (= s1€S
E | -COOH covh oYy [ Covrboyyflic HclelJ
F -CO- (o bony/ Ve tones
G | -NH, AV”“;hO /4’“1"“?}

'3) Which functional group of them...
1-gives effervescence with Na;CO; salt.(.. C Q.AQ. rf it ]
2-reacts with ammonia giving alcohol & amide of acid. (...( 4.9~ [Q o1
3-produced from oxidation of secondary alcohol (.. (o)

4) Give names of two compounds (X) & (Y) both contain functional group (C)
(X) is isomer of ethanol .. Y m.{.fl.{;..g./ ..... ff’éf’ C// -0 = Cl‘f)
& (Y) is produced from dehydration of ethanol at 140 e d F—y/ v hoos dgg.r

5) Show by equation_in one step the following : .
I-Convert compound contain functional group E to compound contain functional group A.

I1-Convert compound contain functional group A to compound contain functional group D

)

Answers of no. 5): ...

CHzCOOHaq), + 2H2 (o) CucrO, CoHsOH (., + HOq.,
Acetic acid 200 °C ethyl alcohol
i1 9
CHz - C - OHu, + HOCHsw, —20H280s | oy, - G -OCHg on, + HaOw,

Acetic acid Ethanol Ethyl acetate (ester)

MChoose the proper answer:

1) All the following molecular formula may be for cyclic compounds a)

N e s

a) CgHy, .b) CeHe c) C4Hs Z d) C5H12n7
2) The simplest cycloalkane contains ................ atoms, B
a) 3 b)9 /-  ¢)10 d)12

Final revision ASHRAFE
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CHEMISTRY

3) The functional group for carbolic acid is

apC=0 b) -NH, c)- COOH d) 'Oﬁ
are considered from ketones
a) Teflon and Freon

o b) Dacron & insulin

il acetone & fruc}ggg) d) picric acid & cafbolic acid
5) Which of the following compounds has the highest boiling pomt?

el g

a) HCOOCH; - (" b) CH3CHZOD ¢) CH;C=CH d) CH30CH; |

6) The structural formula of hydrocarbon where one mole of it burns completely in excess

amount of oxygen to produce 4 moles of water is ..oeeernrnninrnnenns

a) C8H10 { b) C4 V/ C) C3H5 d) C5H10

7) Aromatic hydrocarbon used to obtain explosive substance by its nltygg_gr’\wls ...........
e
a) glycerol b) toluene c)phenol  ~ d)b&care correct )

8) The number of double bonds between carbon atoms in one molecule of organlc acid its
molecular formula is CigH3; 02 5 wevrussenss <= '

Pt
a) 14 b) 3 (-c)z) d) 1
9) On adding 2 moles of hydro-bromic acid to Propyne, w.eeeen is formed.
A- 1,2- dlpfg_mo propane B- 1,2-dibromo-propene
[ C 22 dibromo- propane D- 2,2-dibromo-propene
10) The simplest ketone ..... e g
e i 5 A, T

(a- its formula CH;COCH3,  b-called acetone by IUPAC system Nane

\‘ .
c-contains carbinolgroup  d- all the previous

Merect underlined words then complete :

0
Il f[7/ Benz. at-
1-The compound CH3-CH; -0-C —@ is called according to IUPAC by phenyl propanoate, &

prepared by reaction between f'/a/(?\‘(”{"“l& ..... BengeiC. Ao inthe presence of

Jr,%“/// to absorb water & prevent backward reaction according to L@—&Zﬂ‘e /l\ G

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

2. The formula C;HgO; has two isomers, one of them is ester called P\\(’"EI\QNNMQ .

Benzoic Ach
. & the other is acid that called catechol, ’ '(&

3- The formula C;H;04 represents dibasic aliphatic acid , number of carbon atoms in it = number of

~ o ovul oXNC ALY
N A lo ............. that called phethalic acid
C ol Q9 ‘

Final revision ASHRAF EL-SHENA
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CHEMISTRY- S

m“'o organic compounds (A) and (B), each of them contains three carbon atoms

and their general formula ( CaH2n):

The compound (A) is an aliphatic unsaturated compound " Cf( 3~ CH=Ch /'(.

The compound (B) is an aliphatic cyclic compound A\ A C“ ¢z '

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

(Hy-CH=CHy + By — cHy— CHRF —cH,

2. 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 D (/{ & ) ‘
; . \‘{ e 0\ )_/\ , -2 6 o) / //} %/ g
L ] il / Q p!
o

g .

.‘A

mne the scientific name:- .
- a Xl cj a 1\1 ¢ n <

1) Reaction between ethene with hydrogen peroxide to form ethylene glycol. AlvTe,
. _ - ~ . e
2) Organic compound consists of the active group (functional) = CH, — OH {777 + ry  alc,y ) ‘\
3) The reaction of benzene with methyl chloride in the presence of a catalyst. Fridle Cro 4 /2, '.
|

g

4) saturated aliphatic hydrocarbons its general formula C,H,,. fjc lo H K e e

i

i

5) An isomer of phenyl acetate compound. M ed'év,) | Renzoa+e
6) Ester contains two carbon atoms mevfuy/ (‘o 2

{{e¥4}|Write the structural formula of : A3 : |
1) Alkane contains 5 carbon atoms and doesn’t contain any methylene groups. doe \C (H \ ‘
- g £

\ 1

CHy '

2) Alkene contains 5 carbon atoms by hydration it produc}?s tertiary alcohol
3
{
{ - - -j - CH')

3) Lactic acid & its effect HZC oL = i }Q 3

oH

} Cangy muscle Contoricat
CHy= CH-C°°H whgy putcle Conirvicifon

llz:!:!HShow by equations how to obtain :
Ortho and Para nitro chloro benzene from benzene
s 1

+ Chk FeCls - @ + HCI

() () ((}] (6:3]
Benzene ‘ i ch[orobenzene
, ! ‘ cl . i
- + ZHNO: conc. H,SO. 3 NOZ + + H2O
()

[4)] 50=C T ) &7
02 ;
Drtho—n.ltro chlorobenzene Para-nitro chlorobenzene ’

Final revision

ASHRAF EL-SHER
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CHEMISTRY !

mmow :
by balanced chemical equations how the following can be carried out:

Benzoic acid into benzamide, ***

Ans |
E‘ S g - = Calln

o] : |
> > N |

o)) t

|

Coa) Comey Y . >

O ,

CG sC-0 cszm + H‘NHzfq) —————— CszoH m -+ CGHS - NHzm “
|
§

Mrect underlined words then complete :

1-The compound (HCOO),Ca called calcium gxaf;te & can be prepared from neutralization between
(‘J\\(JU 1{‘/ (‘(f\/' r\ & {‘ \(\ \ ..‘(.\..C-J.é
2-Aromatic acid contains two different functional gro(ups make effervescence with NaHCO; & gives also
white ppt with bromine water, this acid called Iactlc acid & its molecular formula s .. C 8 H/ CD

&lUPACnamens 2 }' { U\fty. RF*\*GIC /")C) A C,-}A‘)fl( ‘9(//.)"'
3-Acetic acid prepared in industry by%ne method that is .z Bie baisal.mes el /B R ELSTY "’
3 8- Toluene can be oxidized by air in presence of V 05 ............ as catalyst at 400°C to give acetlc acld, ™d« o) ‘i“ |
—— “h i
MArrange the following in ascending order according to the property
between brackets with explain your answer:-
1) aqueous solution of — sodium ethoxide — ethanol - acetic acid (PH)
@, @
2) phenol — acetic acid - ethanol -benzoic acid (acidity) ‘
3) cyclobutane — cyclopropane — cyclohexane ( chemical activity)
4) benzene — diphenyl — naphthalene (according to un-saturation)
5) ethanoic acid — ethanol — ethyl ethanoate ( boiling point)
7) glycerol —ethanol — ethylene glycol - sorbitol ( boiling point)
(basicity)

8) citric — lactic — oxalic

ASHRAF EL-SHENAWY
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4cHEM'5TRY—f'

: : lly between:-
how can vou differentiate ractica ) aCet'C acid and ethanal

1) propane & propene gas. 4)2-propan0| and 2-methyl- 2~pr0pan0l

3 )Phenol and acetone

+ Bromlne dlssolved in
carbon tetrachloride

DIERBE
Il el ; e Pl | i)
‘y_‘y‘—ac'd't tes Effervescence and evolution of CO2
A NeC0; or REHED, - gas which turns lime water turbid.
to both
ﬁ%ﬁzﬁ#‘w 5 “““‘*’ "””g Ak Wﬁ::’:’cff i
i “"% 48 m, Ko Al
By addlng drops of FeCl3

T hy 3y
Tl 4 M A G LE L,
M ENDR EmetnVi=2:Prapar
; :xl; x } iy s
3, :”-{t = kg P e e T e S Oy it g )
ﬁgﬁifm
] 5

No reaction

Add botassnum permmganaté
acidified by HS0,.

smell of acetone appears.

]] How you can differentiate practically between two aliphatic compounds one of them contain functional

group (-OH) & the other contain (-COOH) ¢ Y Yy S f\‘irc\ - CU? ' z

MCorrect underlined words then complete : ‘4 Y /
1-Alcohols are neutral compounds but have weak acidic character specially when react with ../, C'“fh{ﬁ\

.)“ "r:(,'

0
S \ \
e / i \\

...;.......:.t..-..‘..'Q..”..."..‘&"hydrogen gas

sytbe o Pave Klovo trlue
2-Catalytic reforming of normal heptane then chlorination the product gives meta chloro phenol ;gc:)rdingto 'S

N %
D X

That replace hydr'oxy"l group &gives ..o 5

equation :......... T S :

ASHRAF EL-SHENA _
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CHEMISTRY

-[[.[ Answered questions in Ch.5 for studying ]]]-

]] Write the chemi i
. hemical equation that represents the esterification reaction between a dibasic organic
acid & a dihydric alcohol, ***

@React' : G
lon of terphethalic acid with ethylene VL RS E gl Wl (to prepare dacron fibers)|

? o

— |

& HE éé—-or—r -+ HO — CH; — CH=z — OH
Ter-phthalic

acid

Ethylene glycol
- H2O
o O
Co-polymer ] Il
—— HO — C C— O — CH>; —CH; —OH
Attack by an alcohaol Attack by an acid

ound which is used in many medical application.
1) For which organic class does glycerol related.

2) Mention the types of carbinol groups found in glycerol? What is the product of oxidation of each group.

3) write a chemical equation that shows reaction of glycerol with:- acetic acid in presence of sulphuric acid.
@ 1) Trihydric alcohol.

2) two of [INETTA=T{ILT) groups [that are oxidized into aldehyde then carboxyl groups]
& one AL EIgAC el group  .[that oxidized into ketone group]

T : iy
CH: O—— H HO4-C — R CHz O — C — R
| ? —menes | )i Fats
cH O+ H -+ HO 4—C —Rx cH ©O—C —R2
.
pt l @ & oils
CHz: O—4— H HOJ-C —Rsa CHzO—C —Ra

Triglyceride ester
Then replace eachialkyl-radical (R:) by (CHy:)

MArrange the following steps to obtain each of: ***

1) picric acid from sodium benzoate

(Nitration — halogenation — alkaline hydrolysis — dry distillation)

Ans|

T . CaQ/A
1) dry distillation :- CeHsCOONa+ NaOHy ———— 5  CeHey + NayCOsy
. '
Halogenations:-
g . - cr’m FeCl, . -
Benzene b Chlorobenze“r)\e =)

Alkaline hYdrOIYSiS:‘ CeHsClyy + NaOH(aq) 300 °C / 300 atm > CeHsOH(,y  + NaCl (aq)

“Chlorobenzene phenol
Nitration A e o
@ + 3HNOs,, , Canc HaSOa O?N‘@N% 3AH,O,
() 2~(0)
! (w)
Phenol & N Oa

Trinitrophenol (or plecric acld)

Final revision ASHRAF EL-SHENAWVY
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neutralization — dropping Water)”

: rbide .
2)Methane from calcium ca ytic hydration =

(Oxidation — dry distillation = catal

Ang 0 s Gt * Ca(OH)2 (aq)
2) Dropping water:- CaCyy + 2HO0w

HgSOa/socc CH3CHO (L)

Catalytic hydration:-  CpHagg + H20w S0, 40%
ytic hyd 2 ¥ ) CH,COOH
oxidation :- CH3;CHO ;L) | < hanolc acid
Acetaldehyde H.0
COONa@q N2V
Neutralization CH3COOH(sq + NaOH@q) = tha A (anH() + NaxCOy
: Ca0 4(g 3(s)
dry distillation CHsCOONaygy + NaOHg — —=—=——» — 9
MCZHEO represents two different organic compounds One oxygen atom l E |

1- Mention their names
2-Which one has higher B.P ? & why?

Ans

1) ethyl alcohol, dimethyl ether [ draw structure for each compound]

2) ethyl alcohol has higher boiling point due to the presence of polar hydroxyl group which
form hydrogen bond between alcohol molecules which increase the boiling point. [ draw

hydrogen bond between molecules of ethyl alcohol]

MCZH,;OZ represents two different organic compounds Two oxygen atoms
1- Mention IUPAC names

2- Which one has higher B.p ? & why?

Scanned by CamScanner



used in detection glucose sugar in urine
of diabetic.

used in sterilizing mouth & teeth

used in making surgical threads.

Used now as safety anesthetic
substance.

used in cosmetics for skin moisturizing
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ne of the reactantsto anothe, .,ésr _
at both the znode 254 Cothoge :,*; .
o !

ectrons during reaction®4 _« =
e

HCHI Write the scientific term:

1-A chemical reaction occurs by tra e
oxidation reduction

0
ore from
nsferring an electron Of m
eaction

gain one mole of el

that 0ccurs

2-A brief expression to show the

ity to lose of
3- The mass of substance that has the ability t
n zinc to protect it fromcC

. (\‘f‘;,/,_ 5 "
Gl‘Vrf\.’Z»/‘;'btp {” i

orrosion. ) '
eferring to the standard

4- Process of immersing steel i ntials of the elementsr

i 'oh ote
5-A descending order of the standard +ve oxidation P

hydrogen pole. . : J ; :
i3 sgiving the following potentials: o -\ l? ."5
azn®/zn®  [0.762v] (F —

b-Mg%/ Mg?* [+2.375V] -1 / |
c2cr/cl, [-1.36v] ¥ L O D %
d-K' /K (2.924] 2.0 | N |

. 5
e-Pt?* /Pt [12v] %+
e Which is the strongest oxidizing agent?

e Which is the strongest reducing agent? . _ -
o Write the symbolic representation for the galvanic cell that gives highest
electrical potential,
e calculate its value of Ecey p
e and direction of electrons. }(&
e Which element(s) can reduce Mn>* ion into Mn®* ion [Ereq =-1.029]
o Which element has the highest ability to gain electrons during the chemical reaction?

e which one of the following metals may present in nature in the elemental state
(K=Zn -Pt -Mg)

ILEANCINE iron rust is in electrochemical process in which the cell reaction ...
a) oxidation of iron Fe to Fe** and the water is reduced to OH'

b) oxidation of iron to Fe** and the water id reduced to OH'

c) oxidation of iron to Fe** and the oxygen dissolved in water is reduced into OH’

d) oxidation of iron to Fe*" and the water is reduced to 0,.

Correct underlined words then complete :
P\‘/( \'A \ A
|

\ [ N
Galvanization of iron is process of chemical corr

oslon of metal by surrounding medium

slow bec hiaaat. Somvman Lisatd  wyns o 1Y '
\14*“%: 2L 50t speed increases when . Nc'w”“f
& its total equation is........ /Zv\’éfl/g H'?, Q.. .}"/7 3 F‘ Q¢ (>
JIXITIV /T S IR o vonnadeT . f
---- )-coun-nunri}“cunzs -.:‘.C (
1

Final revisj - -
on ﬂ g
10 ASHB AF EL-SHENAE
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Knm Compare between ***

Cathodic protection & anodic protection & ex

CHEMISTRY

plain which one of them is preferred.

Than define sacrificial electrode & mention to which type of protection it belongs.
Ansy

S

RS

S

R o e e
oni{caver)is
~lsam

ethed in which we coat iron with
a layer of less active metal as tin
disadvantage :

- By Scratching the cover a galvanic cell
¢ tomead inwhich iron (ancde) & tin {cathode)
SO, Iron corresion s faster if coated with tin

{ thanpureiren.

FEVAnodic protection (cover)

- Is a method in which we coat lrop with
a layer of more active metal as zinc
advantage :

- By scratching the cover a galvanic cellis

so, zinc corrosion takes place at the first

N—

Y =

surface).

formed in which zinc (anode) & iron (cathcde)

I i fler
completely then iron corrosion will start (aft
a vepry long time) (ircn corrosion begins atits

=

T

Anodic protection is preferred

* Sacrificial electrode:

Itis @ method used to keep bodies of ships in sea water and iron pipes in moist soil from rusting. Due to
formation of 2 galvanic cell in which more active metal like Mg (acts as anode) connected to the less active

one; Fe, (acts as cathode) to protect it from corrosion, so corrosicn takes place for Mg instead of Fe.
It belongs to anodic protection.

m:a Volts are obtained from attery which is important battery that used in mobile

phones , laptops & in some modern cars : ¥*¥

-Draw its figure during discharging to show its components , then write all equations occur

& explain its advantages & using lithium metal in it.

Ans:

Discharging process

oxid i+ + 6
at anode : LiCgy — > Csis)* Litaq) e

red
- — oz
at cathode : CoOgzy) + Liaq + © ————> LIC0Oz,

discharge

h recharge

Ce

& + LICOO;

=(s)

Y

O

LiCge) + C0Ogz,

sum:

its advantages
1-light battery
2-can store large amount of energy relative to its small size

3-Using lithium metal because it is:

1) Smallest metal in mass. 2) Smallest metal in reduction potential {- 3.04V).

N

Final revision ASHRAF EL-SHENAWY
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-

c HEM?

s Vel | q1.“7:'w
N\

b ! wl
........................ - e

Tom §uaald . 2a 3 . 1 MR (et
Fiue ced, anode is made of Ll ‘ scrafts due to

: ’ .while electrolyta  ‘-'
,'z F " ancomplete: ., @ SN W T Yieis
L 1Correct undertined words then© oo & rhode made of w - o AN . T A HLS‘QS -
) port TR cathoaoe® buesbpnereen das ; s Y

solution & this type of batt

solution for 4 minutes,

ced in a chloride

£ S b o Y T as .
M‘An electric current of intensity 7A has P p— 13.88 8 after passing the
r ’

: ing the cur
the cathode mass was 12g before passins t

ent.
current. Calculate the equivalent mass Of that elem
E Mass of element = 13.88 —12=1.858
lass=(Ixt .mass) / 96500
Vass =1 xeamasd Eq. mass = 107.98g.

= 6 .mass) /96500
1.88=(7xx80x eq.m )// 9
m:!:ii.Choose the proper answer:

1) To obtain equivalent mass of Fe

Z+ by electrolysis , We need woveeernenneeenes faraday(s)

d) no correct answer

a)ifF ) b) 2F c)3F -
2)To obtain gm / atom (mole) of Fe = by electrolysis , we need cooeeenne ..... faraday(s) :
a)1F b) 2F c)3F d) no correct answer-, o

3) To deposit g/atom (mole) of a metal (X) from one of its compounds, an amount of electricity =

3 Faradays is required. So, that compound will be ...ccceeese

a) X05 . b) X,0 c) X0, d) XO -
4)The amount of electricity required to precipitate 0.01 mole of barium from barium chloride

solution BaCL: =...
a)0.2F b) 0.5F ) 0.02F _ d)0.05F

5-By connecting a car battery with continuous external source of electricity with

electromotive force 12.6V, .....cceurvveereenernsenne
a)Oxidation occurs for Pb electrode. B)reduction occurs for PbO,electrode.

c)Lead IV sulphate is changed into sulphuric acid.
/D)Revérs“éd‘réactions occur at the'two electrodes.>

Mention the name of the law that indicates the equivalent mass of chlorine gas evolving at the

anode of an electrolytic pell on passing an amount of electricity equals one faraday in the electrolyte used

. % S
in this cell. Genevel | o Pr g
t ¥ & T O~
Correct underlined words then complete : SRR

1-
C To reach t0 99.95% pure copper, we form electrolytic ce|| in which impure copper AN thep
| as A wLQ
1 GO <3 N 'Y changed nto fons dissolved in solution s MW o £ . . n ano <
L : S ns dissolved in solyti Ue b
2-In electroplatingjug by silver layer, -ve pole of b e irog\ N |
)" Of battery connecteq to

. ;
) ‘o','qger plate to keep concentration of solution constant,
Ciivaey

Final revisi — - i
o €O\ ~
12 ASHD AR =1 —GHENAYE
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CHEMISTRY

- [[[ Answered questions in Ch.4 for studying ]]]-

MDefine the second law of Faraday. Then prove it experimentally. ***

@?V passing the same quantity of electricity in different solutions connected in a series, masses
of different materials produced are directly proportional to their equivalent masses.

AgNOs3 - CuSOa4 AICla

+ writing steps .

MA quantity of electricity is passed through two electrolytic cells connected in series. The first cell
contains copper Il chloride solution, while the second cell contains copper | chloride solution. If the
increase in the mass of the cathode in the first cell was 0.073 g. [knowing that Cu =63.5]:

1. Find the increase in the mass of the cathode in the second cell. ‘

2. Write the cathode reaction equation that happens in the two cells.
ans RY
mass in firstcell _ equivalent massof cu?t

mass in second cell  equivalent mass of Cu'*

63.5
0.073 (=5)

mass in second cell (63.5)
1

0.073 X 63.5
Increased mass in the cathode of the second cell =——7--—= 0.146gm

2) Firstcell: Cuz"(aq) +2e- >Cu%)

Second cell: Cutg +e- >CU%

((*¥E}}|Write the cell diagrafn for the galvanic cell: Hz + Cu® — 2H'+ Cu

Then calculate the electro motive force of the cell knowing that the copper oxidation potential = -0.34V

) pt—H, / 2H" // Cu*/ Cu
e.m.f = O.Panode - O.Pesthode =0 - (-034) = +0.34V

GRF:
1) Lead acid battery must be recharged after a period of time of its usage. .

2) Cryolite and fluorspar added to bauxite ore during extraction of aluminum. **
@1) Due to:
1. Consuming both anode material (Pb) & cathode material (PbO,) converting into PbSOq,
2. Decrease the concentration of H;SO4 by produced water.
2) Cryolite;  NasAlFg, acts as solvent for bauxite.
And Fluorspar; CaFy, acts as flux substance to decrease melting point of mixture from 2045°c t0 950°c
that to save electrical energy. .

*

Final revision ASHRAF EL-SHENAWY
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M' _ S
| Choose the best answer: =d questlons-

T e yer the relat
1) study the following figure, and then answ Ag +E > Ag E’= +0.30y

.70 > Cu et +0.3ay

Cuz

the electromotive force for this cell 15 e
a. 0.8V-034V .
b. 0.34V +2X 0.8V
c. 0.34v-0.8V
d. 0.34v—2x0.8v
2) The reduction potential of hydrogen in fuel celle
2.0.83 b.-0.83 -
3) in electrochemical cell this reaction occur=
g t a+3Zn
Whichzﬁ]l‘] tr:?féltzfz?ﬁ)g?yrig:lffc): re3pfese(n€ation represent t’r:_e correct answer?
a)Au® /Au//Zn [ Zn* b) Au /Au” /[ 0™ [In ‘
¢)zn/ Au®// Au/Zn*” d) Zn/zZn® [/ ACT/Au |

B 1)z 2)b 3)d

mmminum metal is electrically extracted in industry from bauxite. lllustrate
with complete labeled diagram the apparatus that used, and support your answer
with balanced chemical equations:

a- The reaction that takes place at anode.

b- The reaction that takes place at cathode.

c- total reaction

d- reaction of evolved oxygen with graphite

see pre-test book ...

QU eorsanseees
c.0

Mcélculate the number of moles aluminum produced by passing current 5A for 9.56
min in molten bauxite [Al=27]

MEquivalent mass of aluminum = atomic mass / no of charges  =27/3 = 9g
Mass of Al = (I xtX eq. mass) /96500

=(5x573.6x9) / 96500 = 0.27 gm
No.of moles of Al =m/mm=0.27/27 =0.01mole.,

Fin isi — A
al revision ASHRAF E.:[__--‘jl'l[":l*‘lA\)',Y .
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CHEMISTRY

3] The following galvanic cell is consists of hydrogen as half cell and
magnesium half cell, the voltmeter reading = 2.36V at standard condition.
a) Mention the condition needed for

hydrogen cell to work as standard half cell.

_ A
b) Write the name of the symbol X. Hztgl—-“_—_.f
what are its functions? |

¢) Is magnesium is cathode or anode in
these cell, use the given lnformatlon to . : "U .

explain your answer,
~ d) Calculate the standard reduction potential of magnesium.

e) Write the total balanced equation for this cell.

f) A teacher added drops of methyl orange to half cell of hydrogen and noticed that the

gradual change of color and then the color remains. Explain from your study.

g) What is the expected change in P" value when the cell starts to operate until the color

become constant. Explain the reason in stopping changing the color.

Ans

a) Pressure of gas is 1 atm. and concentration of acid is 1M.

b) X is salt bridge, its functions:-

1- Connect between the two solutions. without direct contact.

2- Neutralize of both +ve & -ve ions that formed by oxidation & reduction in the two halves of cell

c) Acts as anode, as oxidation reaction takes place (losing electron).

d) The reduction potential of magnesium is -2.36V

e) Mg + 2H'—> Mg* + H,

f) As reduction process takes place at hydrogen half-cell, the concentration of H*ion
decreases, cause decreasing in the red color intensity and when all H" ions consumed
completely the solution become neutral the color becomes constant at orange

g)ln 1M HCl solution the value of P" starts at P" = 0 then increases as the concentration of
H*ion decreased when the solution become neutral the P" value becomes constant =7,

MWhen does the standard hydrogen electrode its potential not equal zero?
MBy changing the concentration of the acid or the pressure of hydrogen gas.

Final revision ASHRAF EL-SHENAVY
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ER THREE

IBRIUM

CHAPT

CHEMICAL EQUIL

!C o 4~y
Write ienti : Tonmi Vreduct ® ;
the scientific term lon ‘rcoxide( ior:S produced from water lOnizatioy,

L d !
1-The product of the concentration of hydrogen ions and th L ree ob 5+ PYUREY "‘7‘
s sl;ghtly soluble in water at a certain temperature.

2- Concentration of a saturated solution of a salt which i SA FuUra i e
' state with undissolved

ic equilibrium
3-Itis the solution in which dissolved substance reach a dynamic €q

substance. Nz yre ¢

i i act as catalyst.
4- Molecules of proteins formed in the cell of living organism and

Min the following equilibrium react}joq:
pifer?

4HCI(g) + OZ(g) =——== 2H,0(g + 2Cl)
What happen to the concentration of chlorine when:

Ardfa (‘(
1) increase the temperature to 500C. decrer §

AH = -113KJ.  at400°C

’
( .

2) adding O, to the mixture. ({14 ) <€ ; ,

3) transfer the mixture to beaker with larger volume. <Z&Cn G2

MCalculate the equilibrium constant Kb for the following chemical reaction:

Nog)+ 3H2) ——=~  2NHz+ heat
Knowing that the partial pressures of N2=2.3atm., H2=7.l atm, and ‘NH3=0.6 atm

%%k

Comment on the value of Kp. e Ta \ Pri
= S A S ue L F"T'
2 2 NS s .
P : 3 ik

(s = _ (06 7ot Kp<'1 comment: AR TS IR SENI VY

p= 3 3
Pn,). (P
(Pn,)- (Ph,) 23 x(7.1) \\ W Ale 5 b gem
1) the predominant reaction is backward reaction before reaching equilibrium.
2) the partial pressure of reactants greater than that of product.

3) the reaction never reach to its end.

R What is the condition to reach chemical equilibrium in this system?
1) Increase pressure.

2) Decrease temperature.

3) add excess of ammonia

“4) Keep all reactants & products in closed vessel.

{ .
= oy -

= —— . ) e
Final revision ASHRAE EL-SHENAVY.
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MChoose the proper answer :- |
1) The following graph represents the partial pressure that produced in t; —t; at the

equilibrium of the reaction: Nag) + 3Hypp) ==—= 2NH3q
g

M\

P ratmy) | Substance B -~

Substance C

s
t‘ lz

Time

At the time t;, hydrogen gas is added to the system, and after a period of time a new

equilibrium state occurred at t, which choice can represent substances from the graph?

a. A= Hz B= ,N\Z_,, C= NH3

——

b. A=H, B=NH; C= @

c. A= NH3 B= Hz C= Nz

d. A= NH3 B= Nz C= Hz : -
NP 2 ecen K
_ + P Fa 3 =
Wo e T
What happen to equilibrium on adding catalyst to the medium? ot
NG~ e gPeed of R.+& ¢ B Same R I -
4 o ‘ Ke Wer

i

What happen to Kc value by this change in concentrations at the same temperature?

2) Which of the following describe the system at chemical equilibrium.........
a. products are not formed by forward reaction. '

b. stopping of backward reaction.
c. concentrations. of reactant.and-product are equal. -

d. concentration of reactant and.product are constant/
3) You have 4 glass beakers, at each of them 2 cm of magnesium strip reacted with 100 ml

of hydrochloric acid solution under the conditions in each beaker. Which beaker has the

A,

highest rate of reaction? |
B - : \\
)

|
i 1.0 M HCI 0.1 M HCI 'l 1.0 M Hal
o.120M_gc 20°C 50°C \ 50°C

-— <X
Beaker A Beaker B Beaker C Q:aker )
Y,

N

/
\\"———/’

ASHRAF EL-SHENAWY
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CHEMISTRY —

MWrite the chemica] equations which indicate each of the following:

2
L K, = (PN”B) 2K _ [CH3€007][H307]
(PNZ). (Py.)? "7 [cHsc00H]
2

@ 1)N .
I Nagg t3Hap) == 2NH3  2) CH3COOH(aq) + Ha0p) ===== CH3C0O0 (aq)+ H30"(oq)

— T .
Il:HHCorrect underlined words then complete :
) oY Mo

= Molecul ; i Pl
&5 Undergo reaction at collision when their kinetic energy is equal only activation

energy, which definedas . ™) \

e
....................................................................................

2-Solut; i ; '
olution of HcJ jn benzene is strong electrolyte , but SOIUtION OF ..ooveevveereseoreoes oo

in water j '
teris....\n" C/\Z/( .................... electrolyte that Means ... ..o but

) . . |\ “CV_‘Q‘I, f-¢

o tad st by dilution BCEOTAIE D roeerrsessrsosss s smmpngsss et oeeesomsmsasces et encscss law.

3-by dilution acetic acig soldtion ............. & wcceuvrennenn. Will increase while PH value will bgk&%étén’? ke

_\
mgalculate the p" value of methylamine solution whose concentration is 02M

knowing that its jonic equilibrium constant Kb= 1.8x]10% %%

@ [OH1=VKb . Cb=v1.8x1052 02 = 1.89x1073M
P = Log [OH]=2.72
P'=14-p%-14.277= 11.28

Mjwme the equation used to calculate the solubility product Ksp for aluminum
carbonate salt.

m a-arrange the following solution in ascending order according to their PH value, given
that all of them equal in concentration. NaCl - Na,CO; - NH,CI

b-The following reaction has two different equilibrium constant values at two different

temp.

Hagg) + 2y —=—== 2Hy, At850°C Kc=g7
Hag) + lag === 2H|y At488°C  Kc=50
Is this reaction endothermic or exothermic? Explain your answer, &4 Q/ 4
AT endothermic, where by raising temperature from 488°C to 850°C, the equilibrium shift
forward , so that concentration of products increases, sovalue of Kcincreasesto 67 .

Final revision ? 18ii§ ASHRAF EL-SHENAWY
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. . . R e A el o e T S s
mention the scientific reason for each of the following:

1)on adding iron Il chloride solution (pale yellow) gradually to ammonium thiocyanate

(colorless) the color of tl’le solution becomes reddish brown color gradually .
7) the absence of free protons (H') in acidic aqueous solutions.

3) itis difficult to dissolve silver chloride in water
AgCly=——— A8 (aq + Cl'aq) ' Kc=1.7x107°,
4) Sodium acetate solution has a basic effect on litmus solution***

5) When preparing ammonia gas by Haber-Bosh method, it's necessary to use high pressure.

1) According to le-C?jatlieur principle, on adding excess amount of iron (I) chloride, the reaction will be
shifted in forward direction that result in formation of more iron (Ill) thiocyanate with bloody red color.

FeCls + 3NH,SCN — Fe(SCN)3 + 3NH,CI
Paleyellow Colourless Bloody red
2) Because hydrogen ion is attracted to lone pair of electrons on the oxygen atom of the water molecule
and connected to a water molecule by a coordinate bond, to form H;O" ion.
——

: | o | —i
3) Because its Kc < 1
So :- 1) the predominant reaction is backward reaction before reaching equilibrium.
2) the concentration of reactants greater than that of products.
3) the reaction never reach to its end. ,
4) it hydrolyzed into weak acid and strong alkali & according to le chatelieurvprinciple weak acid consume
H+ ions that increase ionization of water that make concentration of H* greater than OH".

CH3COONa CH;COO + Na*
H,0 — H" +0H
CH3COONH4 + H,O =——— (CH3;COOH + Na‘'+OH’

5) Nag * 3Hyig=——= 2NHjs()
Where gas volume of products is less than that of the reactants, so according to le-chatelier principle
by increasing pressure that shift forward reaction from 4 volumes to 2 volumes so ammonia formation

increases.
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CHEMISTRY
11013)]
Find degree of solubility of silver sulphate as its solubility product = 1.4 x 107

then find [Ag"] in mole /L.

m let degree ofsolubility =X

ABSO. = ap 4 SO Ksp = [Ag"]® X [SO4]
Cone 20 14x10% -(2X)?. (X)
1.4x10* - 4% X=.. molL
[;\ﬂ"l =2X =... mol/L

Choose: Degree of solubility of lead Il chloride=

a- .
double concentration of pp?* b- double concentration of CI*

c-half concentration of Pb* d- half concentration of CI

mm the equilibrium_: 250, + Ogi) =—— 2503y , Kc=355
At constant temperature the mixture keep its equilibrium in beaker of 2L and number of
moles of sulphur dioxide and sulphur trioxide is equal. Calculate the number of moles of

Ooxygen present in mixture.

Ke = [S0L17/ 10,1 [ 50,17 - since

Ke=31 /001 . - ..

__No. of moles = M XV, = 0.028 x 2 = 0.056 moles
m a-Show the effect of dilution on electrical conductivity of:

a-0.1MHCI b-0.1Macetic acid ¢-0.1M sugar solution
Answer: a-no effect b-conductivity increases c- no effect
b-Show which solution has the highest degree of ionization:

a-0.1M NH,OH (Kp =1.8x10”) or b-0.1M acetic acid (K, =1.7x10™)

Answer: calculate value of (a) for each solution from o = ‘ K/C
m Mention one use for each of the following:-
1-Catalytic converter in modern cars. 2-Light in photography

Don’t forget the role of SCI€NTISTS from pre-test books:**+**

m Haber -Bosh Fisher-Tropsh
Ch.3]_Guldberg-Wasge | Chatelieur | Ostwald |

Berzelius Wohler Markownikoff
Fredle-Craft

Final revision ASHRAF EL-SHENAWY
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- --..IV\ISTRY_
“HAPTER Ty

CHEMICAL ANALYS|S

your study suggest a chemical solﬁt?ever pollution of the environment. From
ans: On 1o get rid of these pollutant gases.

hydrogen sulphide gasSETJ RISy b'y Passing throy

[forming lead Il sulphide] ,

can be removed by Passing through solution of lime water
[forming calcium carbonate]

gh solution of lead 1| acetate

& ZIAPRlbiklcan be. removed by passing through solution of acidified K,Cr,0,

[forming chromium [Il sulphate] + writing chemical equations

mw:-ite the scientific term:

1)Process of determining the concentration of an acid or a base by knowing its volume which

neutralizes a base or an acid of known volume and concentration. ).+ Ve Aiem

2) Type of chemical analysis which indicate the component of substance if it pure or mixed

withothersubétance. R U\ ot v e Cg»ev\' e | awa\Y¢ s
3) Indicator which give a yellow color in acidic medium (from your study) ‘(3 e »~ f‘y ~ | Bl

4) The group reagent of the third analytical group. NH L( Oi {

MHOW could you differentiate practically between ...?

a) Sodium sulphide and sodium sulphite
b) Potassium nitrate solution and potassium nitrite.
¢) Sodium sulphate solution and sodium phosphate solutions.

d) Iron Il sulphate & iron Ill sulphate

—— ﬁ ASHRAF EL-SHENAWY
Flhal rAwieiAar 21
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CHEMISTRY

E—— A I R “]
Na:S Na;SO; ) >~‘J|
| By a3ding 3 HTI w doth: B varonen sulphia Y B utptiur dioxide gas 1 evolved, which
)/ evolved,with bad smel| is evolved has a very irritating smell and turns
" Qr by odding which turns a paper wet with lead || paper wet with acidified potassium
AgNG, solution / acetate Into black. dichromate from orange into | green.
b)
Exp KNO; KNO:
Syadding ;
Y3 2 dil KT both: ND Change Glm
! Colourless & turns into reddish
‘ brown at the mouth of tube
<)
xp 1[ Na,50, Na3;PO«¢
3y 2dding 32Tk | whiteost ISR indilcl | White opt DENINE in dil.HCI
c}
3. ‘ F2350; l Fex(S0.)s
Syadding | | Readdish brown ppt. is formed
SV N f Sraenish whits pot. Is formad e o 5 N
NN | e TR ot | PO SO YN SO
: | T23U0s0 + 2NH0R g NHE N SOugm + ™2(OVE R | -
solufion | s+ 2NHOH> (NS Ou i 2Fe(OH)xy
mdedac-* the szt n=me 2nd its chamiczl formula (Without writing chemical equations):

1- On 2dding dil. hydrochloric acid to a solid salt a colorless gas ev rolves and change paper wet

with acidifiad potsssium dichromate form orange to green with formation ot fyellow

3 o T— Y - - = - ==} 1 >
recipitste, and on 2dding ammonia solution to the salt soiution

color appears.

a2 white gelatinous ppt. is formed.

the salt solution,a white ppt. is formed.

hate solution 1o a salt solution 2 white precipitate is formed after

! amount of salt to platinum wire of Bunsen flame a brick red

4) On adding concentrating sulphuric acid to a solid salt with heating orange vapor evolves and

\,-—.\”.-.

change z paper wet withZzmmenia solution to yellow, and by

adding ammonium hydroxide

solution to the salt solution 2 whits green ppt is formed which is dissolved in dil. acids.

Final revision
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@QOOSE the proper answer:
e

) The phenolphthalein color iy 5 solution of
0

a) Red - PH=55is ..
y l e f'_\
nL needed of crlow <) Color|
2) .1 of sulphuric acid | to titrat \10\m1\ P Bl
e )
a) 10 b) 20 of KOH solution 1ts concentration is 1M

3) What is the mass of magnesium hydroxid
ydroxide needed t .
hydrochloric acid solution. 0 neutralize 125mL of 0.136 Molar of

a) 0.2465gm b) 0.493gm ¢) 0.986gm d) 1.972gm

4) By adding equal volumes of 0.5M HCl solution and solution of Na,CO3 0.5M the resulting solution is ......

a) Neutral b) uncertain o) acidic  d) basic
5) Ion which form precipitate with ions of silver ion and barium ion 15 comsmweryspsasassas
a) phosphate b) nitrate ¢) bicarbonate d) chloride.

6) By strong heating a sample of hydrated barium chloride in crucible a changed occur in it mass

which represent by the following diagram ...

Mass i massh messh mass
L ——_—'——-
L . SR, i time
; time
time HmE
g D
A B

Fins
Inal revision
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CHEMISTRY

Mx\ sample of hydrated Iron II chloride FeCl2. XH20 has mass 3.98g When it is strongly
heated , its mass becomes 2.54g , Find the molecular formula for the hydrated salt
[Fc=56,Cl=35.5,0=16,H=1]

m Mass of water =3.98-2,48 =1.14¢g

FeCl;, —» XH0

- (56+2x35.5) g — 18X g
254 g > 114¢g @ formula is FeCl;.3H,0

Mite the name of the gas or vapor produced from the following reaction

& mention how to detect it:

1. Conc. sulphuric acid with sodium chloride.

2. Dil. hydrochloric acid with sodium nitrite.
Ans]
1. Hydrogen chloride gas.
a-colourless gas

b- gives white clouds of NH,4Cl when with glass rod wet with ammonia.

HCl(g) + NH3(g) - NH4C|(S) '

2. Nitric oxide gas (NO)

a-colourless gas
b- turns into reddish brown at the mouth of the tube due to formation of nitrogen dioxide NO,.

INO + OZ At mouth of tube > 2N02

Final revision 4(; o4 § ASHRAF EL-SHEN AWY

Scanned by CamScanner




p—

Show by balanced chemical equation how can you obtain the following :-

1) Nitrogen dioxide from sodium nitrite.
7) Sodium nitrate from sodium nitrite
3) lodine from potassium iodide
4) magnesium carbonate from Sodium bicarbonate.
Dil. _:
1) NaNOz(s) T HCl_(aq) —> NaCl(aq) = I‘INOz(aq)
3HNOj@aq—> HNO3q) + HyO) + 2NOy,

At mouth

INO@ *+ Oy >~ 2NOyq

7) SNaNOjyq) +3H3S04 2KMnOyeq) g 5" SNaNOsq + KsSOugaq) + 2MnSOuteg) + 3H200)
3) 2Ky + HzSO4q s K504 +2HIg)

2HIy + HoSOsgy  “2¥2H,0() + SOy + Ly

4) 2NaHCOs(eq) *MgSOuag  —>  Mg(HCOs)a) + NasSOseg
Ma(HCOs)za >  MgCOs¢ + HyOgy + COng

MGive reason for

1) Detection of basic radicals (cations) are more complex than acidic radicals (anions)

2) We cannot detect sulphate ions by using dil. hydrochloric acid.
Ans}
1) Where there are a large number of basic radicals
& each radical may be found in more than one oxidation state.
2) Where acid of sulphate ion is HS04 which is more stable than dil HC, so dil. HCl cannot replace it from its

salt,

Find an scientific solution for the following problem:

To differentiate between sodium carbonate & bicarbonate salts, where both of them gives
CO, gas with dil. HCI, that turns lime water turbid. see pre-test book ...
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CHEMISTRY

m (X) and (Y) are two insoluble salts in water. Compound (X) is a yellowish white precipitate that
gisscives slowly in ammonia solution. Compound (Y) is a yellow precipitate that doesn’t dissolve in ammonia

' > \ .
sciution. Write the molecular formula for the two compounds, M EpX: AgBr Yihel
Lorrect underlined W :
‘11;0:(;!_!;.;!{ ords then complete : s

1solution is useq as indicator for CO," , SOy* , SO bec

SO HCIIS 3 TC2BEM 10 AG™, HE™ B b, ...

2-AgNO; solution can B

3-Lead ll acetate can differentiate between ..........................................................................................................................

&-itis possible to differentiate between sodium carbonate & calcium carbonate DY ettt ssnssr s mnene

M- co » S0, 505" bec. HCl is more stable than acids of these anions so it can replace these acids
Bec. These cations Precipitated as Chlorides bec. chlorides are sparingly soluble in water

Z-sulphide , sulphite, chloride » bromide ,iodide & phosphate [6 anions]

3-sulphide & sulphate 4-dissolving in water

MF ive gram of impure barium chloride was dissolved in water. Excess of sodium sulphate

solution was added to precipitate 2 grams of barium sulphate.

A-Calculate the % of barjum chloride in the sample.

B- Calculate the % of impurities in the sample.

C- Calculate the % of CI in the sample. ~ (Ba=137,Cl=355,8=32,0=16)

*BaClz + N32504 - *88504 + 2NacCl

1 mole — 1 mole
208 ¢g — 233¢g
Xg —2g mass of BaCl, = 1.79 g. ,
% of barium chloride = (1.79/5)x100 = 35.8% % of impurities = 100 - 35.8 =64.2%.
*BaCl, — 2CI".
208g —71gm
1.79g > X X=0.61gm %O0FCl=12.2%

MMention the importance of chemical analysis in:-
2- Agricultural field.  3- Industrial field. 4~ Environmental field.

see pre-test book ...

1- Medical field.

C¥Bshow the difference between:-

- Analysis of organic & inorganic compounds.

- Precipitation & volatilization method

- Qualitative & quantitative analySI.s see pre-test book ..

ASHRAF EL-SHEN AWY
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Yer of oxide wh;
. ‘ Ich prot .
) Increasing the Percentage of gy in its ores by rem p .ects the metal from further reaction,
surface tension and magnetigy, Y impurities and steange substances by means of
4) The element which hag the d or f subley

el is completely filled with e] in thei
' | ectron in their
atomic state or one of Its oxidatiop state

2) Formation of a thin Nonporoyg la'
3

obtain iron from it.

7) One of iron compounds doesn't obey law of valency,
8) Two elements from first transition series have onl

Yy one oxidation state.
9) Iron produced from electric furnace,

10) One of Iron ores during its decomposition produces water vapor,
11) One of iron ores cannot be oxidized.

12) Mineral acid which can remove passivity of metal.

13) Transition element cannot form colored compounds,

14) Compound by its thermal decomposition produce iron Il oxide & carbon dioxide only.

M@Jrrect underlined words then complete :

1-€0, gas evolved when adding iron to diluted sulphuric acid but , .......... Bas with concentrated acid

Z-Alloys formed from metals only & CaN be Prepared by s st e
3-cemintite is substitution alloy , while ferrochromium s ... alloy & steel is

verveserrsenneenrn@11OY
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CHEMISTRY

4-Some elements have no economical importance in pure form as Aluminum & copper

..............
..............
.......................................................................................

6- Crushing ,sintering & roasting are used t0 IMPrOVE .ueeiummmmesssssssssanies

III: nghoose the proper answer:

1) On heating iron II oxalate in air, voveenns is formed
a) Iron I1 oxide b) Iron I1l oxide  c¢) Magnetic iron oxide  d) Iron III sulphate
2) Which of the following ions are colored in its salt solution?
a) Fe* only. b)Al*only  c)Fe*&Ni*only  d)Fe™ & Ni¥* & Al

3) electronic configuration of ion of transition element is ............ooeeiiieeiiiin

a) [Aryg] 4s', 3d’ b) [Arjg] 45, 3d°
¢) [Aryg] 457, 3d° d) [Ars] 45, 3d?
4) The transition element where the (d) sublevel is filled before the filling of(s) sublevel is ..
a) cobalt b) copper ¢) scandium d) zinc
5) The acid which used to differentiate between iron II oxide and iron III oxide is .............
a) Conc. nitric acid. b) dil. Hydrochloric acid. |
¢) conc. sulphuric acid. d) acetic acid.

Mrom your study of transition series and its usage, mention the name of element,

compound, alloy which is used:-

1) Poor lighting during television photography.

2) The unbearable of the railway tracks which are made of steel when the heavy cargo trains

move on it.

3) Determination of sugar percent in urine for diabetic.

.F|na| revision Z- 28‘? ASHRAF EL-SHENAVY

Scanned by CamScanner



T2 quercume e

'STRY —

of 3 Uy of MIG

l‘:zl‘\\ {

- Sghter during he Setion wit
UMSPRLTS 3 oo

- ot
5 Rusang and comsion of
1 SRR QL 30 dhind
3 NNy cans

y Breeking beoes of ]
) SRR QRS Of lews Fve vt
2 ~IRES N ictims Quring aceeid
8 dccident

ThHe 12 X =
LA wegknes Sely
RAEES mck"ﬁ\»&&[“\?x O cars wi i
wnen driving in x Dumps i the soeet
% Y‘;— . V) £
3y Dete ‘:ng&‘inex:am.’:acc;zizxgc‘e?ecr\- 3
BAS BRANEE N W"&\.\{;\R\\:‘L&S '\\\:Q{‘\

 Sweaiizatie
Roizanen and presecvation o fed provdiee.

E, “Nthree compounds:

F220: - TS0y - M0, ™
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How can you convert iron rust into iron metal? 3
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CHEMISTRY —

-[[[Answered questions in Ch.1 for studying ]’]I-

Em@mpare between the Blast furnace and Midrex furnace accarding to; *** )
f . Blast furnace = @ | * : f/_{id(é({(:/f,g;e %

Mirture of caraan manariie o nyaroges
L reducing agent: Carbon monaxide ,
(water g225)

2. Sourcs of
3 = aze (CH ]
recucing agent: Coke (C) Maturzl 275 ((CH 4

A .
c(l) + 02(1) —_— COzm

£~ 300, ¥5H,
3. Equations: 2CHygy + COugy + Hilpy —— 30 *=rag

A
COyy + Gy ——> 2C0y

-

- . 2 o Tw
2F9103m ¥ ZCO,,, + :'Hl'li —> LFE .~ .C-G;_vz-' et

3

3COy + Fezoz(,sze +3C0y,

mad|What is meant by: Sintering process?

Batemn 0Cess in which fine particles of iron ores treated to obtain large particles suitable for reduction grocess
==d1Give reason for:

1) The electronic configuration of chromium and copper differ than other elements in 1= transition seriss.
2) The relative constancy of the atomic radii of elements in the first transition series

3) Elements of the first transition series are considered as ideal catalysts.

4) Iron III ion difficult to reduced into iron II ion, while manganese I1I ion is easily reduced to manganese I1
5) The magnetic moment of manganese ion Mn®" is greater them magnetic moment of iron ion Fo*~

6) Although scandium is transition element it cannot formed colored compound.

7) Compound of copper ion Cu'* is diamagnetic while copper ion Cu® is paramagnetic

8) Reaction of iron with dil. hydrochloric acid gives iron II chloride not iron I1I chloride.

9) itis not preferred to use iron and manganese in its pure state.

10) scandium is used in manufacture of MIG fighter.

IT) copper, silver and gold are considered transition element although its d sublevel are completely filled
with electrons.

12) Transition series is characterized by its multiple oxidation state.

1) Due to extra stability of half-filled 4s and half-filled 3d in chromium atom (:sCr [Ar] 48'3d%) & extra

stability of half-filled 4s and completely filled 3d in copper atom (2sCu [Ar] 45',3d'®), this explain that the
atom has low energy in both of them.

2) Bec. there are two opposite factors:

a-The first factor:- by increasing the effective +ve charge of proton in nucleus, so the attraction force of
nucleus increases on electrons. That leads to: decreasing in the atomic radius

b-The second factor by increasing number of the —ve electrons in 3d sublevel, so the repulsion force among
electrons increases in the outer most energy level. That leads to: increasing in the atomic radius

As result for these opposite factors we find relatively constant atomic radii

3) Due to the presence of the 4s and 3d-electrons:
TO form bonds between the catalyst surface and the reactants molecules
TO increase concentration of the reactants molecules at the surface of catalyst

TO decrease activation energy & decrease the strength of the bond in the reactant molecules
so rate of the reaction increased. .
4)Because the 3d sublevel is half-filled 3d® (more stable) so difficult to be reduced into iron II

ion 3d sublevel is 3d° (less stable) , while JITTT AT Tl is 3d" (less stable) so easily reduced into manganese
I jon 3d° half filled (more stable). ,
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nnbczr*ul unll)l\lt‘(l’ clectron ln manganese jon My?* is ﬂd(_ ( s

slectrons 805 rbsinses ad S Mclectrons 3d”, while
o et is only gelectrons3d® , §q magnetic moment increqge ns 3d”, wihile nu
ccause scandium  give only on cases by increase the n
coaus

C ()Xi(lillion Ste i
0 ) State 3+ which indicate tre! d
lblCVCI l)CCOmC}d ) and the CO]()r In 1l‘ilnsiti0n Q‘Cincnl d aCh- Indl("dl(‘ losmg N CICC"OH flon o4 end Bd’ 5
! (‘U“ jon its d SUblCVCI is i

M ds on incompletely fille ‘ N

" wh , pietely filled of orbital from d

)ul::ibr.cd clectron while Cu** jon its sui)cl(:vlcs:‘lclgnﬁlt}t]{ filled that's diamagnetic due to the absence of

unp* ; 5L Tk orm. : al1s paramagnetic d : irede

§) due 10 presence of hydrogen gas ag Ir‘cducmg agent, prevent t”orm%xtionc o;'ui:r:;l}]l(i g}r}!;;i?docc'ofunpalrﬁd .
anganese s brittle in its v " 2HCly g ¢Cla g + H,

g) because Mangs ¢ N1 pure state while iron is malleabl 2

10) because It hard and light, malleable in its pure state,

1) although they are completely fj

12) Because 4s and 3d are very clo

N .
)| mber of unpaired electron
umber of unpaired electron

lled in atomic state they are incompletely fi
S¢ energy, so atom loses 45 electrons then |
show by balanced chemical equations how the following can be carr

lled in oxidation state 2+ and 3+
ose 3d electrons in sequence.

ied out:

1) Iron Il chloride into Iron |1l oxide

2) Reaction of conc. sulphuric acid with the produceq product from strong heating of iron with hot air.
MH FeClyag) +3NH4OH (2 —> 3NH,Cl,,,, +Fe(OH)y

ZFE(OH)3(5) m’ F§203(5) + 3H20(V)

2) 3Feiy) + 204 % Feaoa(s)

_ FesOqg+ AHaS04y —=5  FesO, (zq) + F€2(SO4)3 (3 + 4H,0y)

mOmplete the spaces in the following diagram by the Suitable answer from the

following according to their oxidation and reduction process in clock wise direction.

a) black iron magnetic oxide Fe;0,.

Reduction ) Reduction
b) iron metal Fe,

¢)iron Il oxide Fe,0,.

d)iron Il oxide FeO.

M FeO oxidation
D

Fe304
m Give the electronic configuration of 1* group & last group of main transition elements

ans: nsz,(n-l)dl' nsz,(n-l)d10

m Compare between the four ores of iron

m Show by equation effect of heat on Iron Il sulphate - limonite see pre-test book . W

-
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CHEMISTRY —

o el

anlc chemistry = Organic chomistry - Organle

Organic chemistey ~ Organic chemistry - Organic chemlstry = Org

M“ monohydric aliphatic alcohol has molar mass 74 g/mol [C=12, 0716, H=1]

1. Find the molecular formula for this alcohol.

2. Glve structure & |UPAC names for 3 Isomers from alcohols for this molecular formula,

3. What s the effect of adding acldified potassium permanganate to two of different Isomerlc forms of
that alcohol?

Ans:

L. General formula of alcohols Is ~ R-OH or CyHawOH thatmeans  ChH2020
So,its molar mass calculated as 12n +1(2n+2) + 16 = 74 So, m
OH
& Mol Mok
ecular formula C4H,,0 ?H cH;é—-CHs
2. CH3CH,CH,CH,0H CH3CH,CH-CH3 Ha
1-butanol 2-butanol 2-methyl-2-propanol
3.CH3CHaCH,CH,0Hy  +(0) KMnO, /H;504 ,,  CH3CH,CH,CHO > CH,CH,CH,COOH
1-Butanol Butanal Butanolc acld
?H 0
I
CyHs— CH-CH; )+ (0)  kmno, [Hsoy CoHs = C—CH;j () +H0
2-Butanol (Butanone)

‘Mhe teacher asked students to do an experiment by heating ethanol with conc. sulphurlc acld; he

found that the students found three different products. Explain the reason for this difference, ¥**

1) Write the structural formula for these products,

2) Which of the following product can be converted directly Into ? Mention the name of
reaction & explaining working of anti- freezing

3) What do you expect to happen if we replace sulphuric acid with hydrochloric acid.

r

- (summany ) 80°C___ . C,Hs-OSO3H

Cone. 180°C
. Ql'kOH(L) * HZSQC(L) one L CZH4
i Ethanol 140°C

L +CoHoH C2Hs-0- CyH;s

2) from ethene we can prepare Ethylene glycol,, by Baeyrs reactlon (remember its equatlon)

Ethylene glycol forms hydrogen bonds with water molecules that prevents combination between water molecules each
other so ice crystals not formed.

Zrn Cly
CatHs [OH )+ H] Claa catalyat  —_ CaMlaClaqgy - FlaO,)

Ethanol _ Ethyl chloride

Final revision ?iisﬁs ASHRAF EL-SHEN AWV
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o aliphatic organic compoung (A) having p*
gl of copper chromate at 200°¢ forming
r

cidified K2Cr07

what are the chemical formulae for the compoung (A
S(A&B

A & B.
1. A Acetic acid

B: Ethano|

ition & condensati .
MAddl sation polymerization are two famous types of polymerizat
ation:

,-mention the difference between them, ¥**

p-Classify the following according to the type of polymerization if possible & mention Importance of

produced polymer: ethene - phenol

os

- Polymerization
g ‘addition o

‘C |

8P slightly less than 7 can be

ac
OMmpound (B) that is conver

CH;COOC,H, + 4,0

~hexane - ethylene glycol -acetylene

reduced by hydrogen In the
ted into acetaldehyde by adding

? & write equation of reaction between

- Polymerization' by ' .
condensation

S
1- Formed between similar

monomers.

2- Monomer contains double
bond .

3- Polymerization takes place by
(breaking pi bond).

4- No co-polymer is formed.

1- Formed between two different types
of monomers.

2- Monomer contains active groups
like (-OH ).

3- Polymerization takes place by
emission of water .

4- co-polymer formed & that's able
to polymaerize.

m [polyethene In making hoses,
bottles & plastic sheets]

2TV giving aromatic benzene as

organic solvent]

1]TTER (in Bakelite to make electric
Instruments & ashtrays]

2 VG [ in making PEG , In films

& cassettetap, Dacron fibers In replacing

spoiled heart valves)

While m cannot be polymerized

MShow by balanced chemical equations how could vou obtain ¢

First: Ordinary ether (diethyl ether) from ethanoic acid.

1) CH; COOH yq + 2Hzgq)
2)

GHy04
(2q

Zymase enzyme ZCZHS()HOS}- 2C0, © 2C;H;OH + 2Na

Second: sodium ethoxide from glucose

cucrod /200 ¢ 1 OH, +H;Oy)  2CHsOH Conc. M504/ 140°C_ GyHs-0- Gyl O

» 2CHONa+ H:

) yeast

LR 2

mExplain the following:  Nitro compounds are extre

mention three different explosives

F.\
Nal revision

75>

mely explosive substances. *
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CcCHEMIST
‘ . o myidizing 2820t (OXygen). These
m&zcauge their molecules contain their own fuel (carbon) beside the oXi g ' 5 .
compounds 1 in their own fue oduced ~ccompznied by explosion. This is
S burn rapidly & ¢ host and gases 2re proout== =
r tand g=>= ' i 2 i
Y & great amount of hegt 2nC g bonds (N-N) in N gas and (C-0) in CO,.

due
to the weakness of bong (N-0) and the formation of tW0 S
3) trinitro phenol

trong

1) trinitro t .
oluene 2) trinitro glycero! *

MGive reason for: 1) Waterisn't suitable to remove f
2) by adding hydrogen bromide to ethyne 1,2-dibromo ethane not form
3) Athydration of alkene the medium must be acidic.

@1) Because dirtjes are insoluble in water, where they aré organic substances while water is polzar. And dua
to the strong surface tension of water that makes textile not wet.

2)CH cH CH3;— CHBrz(g)
@ + HBr( CH;=CHBrg  + HBryg ———=>"5 ;
g ——>CH; ® 1,1-dibromo ethane

1-bromoethene
Where First addition of HBr doesn’t obey Markownikoff rule as ethyne is 2 symmetric alkyne, but second

addition obeys Markownikoff , where 1-bromoethene is an asymmetric alkene.
3) as water is weak electrolyte give small amount of H* so using acidic medium to provide with H' to break pi bond,

mEXplain how we can detect the taking of drivers for liquors. ***
BBy allowing drivers to blow in a balloon through tube contains silica gel saturated with orange acidified

K2Cr20; . If the color changed into green that indicates presence of ethanol (taking liquors).

. o
3t spots from textiles.
rmed.

MShow by chemical equations how you can obtain an insecticide from the natural gas.
BEB2CH,  —1500°C fast cool\ Gy, +3H;

3CoHyfp ZhetMItbe . CoHe g
CeHe+ 3Cl, -‘L% CsHeCls  (Gamixane)

MMention one example for the following reaction from your study:
Oxidation of unsaturated compound to obtain saturated one.

TR T TS — Sy
XLE Yo, l
O O

((«¥k3]jif you have four organic compounds :-
acetic acid - carbolic acid - benzoic acid - ethanol, Answer the followin
' ing:-

a) Two compounds react with sodium carbonate.
b) Compound doesn't react with sodium carbonate whil
| i . e react wit i
c) Compound doesn't react with sodium carbonate and sodium hy::SX?éuemWI;\:llirS:;d:' ith sodi
; ct with sodium

d) two compounds react together to form phenyl ethanoate
e) Two compounds each of them used to obtain benzene

Final revision —
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) acetic acid and benzoie acig b
» ticactd and carbolic acig ) carbolic acid ¢) ethanol

qacet e 2) carbok
@;\l_@hol (A) reacts with aciq B)b"\r:)ollcacid and benzole acig.
18ating to obtain ropyl methanoate

cster answer the following:. *++

Jwite the structural formula of aleohol A ang acid B
K \

W \vrite the chemical equation which indicate the reacyy
) Cd on.

cO i
o \Write the commen name of acid B, eXplaln the reason of this nomenclature?
enclature

AT > STRUC <
4 \Write the structural formula of isomer of alcohol A when it oxidized produce aceto
TR T one,

) After a period of time of formation of :
QA  beaer ot aster, what will happen if adding drops of methyl
orange to the beaker of the previous reaction? Mention the reason?

f) How can you increase the amount of ester Produced from this reaction

L Alcohol A Acid B ]
M“e 1-propanol Methanoic acid |
| structural formula CH3CH,CH,0H HCOOM ;1

| B HCOOH + CH,CH;CH,0H ~—= HCOO CH.CR CH, & .0

¢) formic acid because it extracted from ants. '

d) iso propyl alcohol. CH; CHOH CH,

e) the solution becomes red color because it is reversible reaction where all reactants and
products are still found in the medium so the acld Is present in the medium.

f) by adding conc. sulphuric acid as it absorb water and reaction become complete,

CH;COOH + CH;0H -H;8Q—» CH,COOC,;Hy + 1,0

)

i \
o CaHaOMH gy = Ty = C = [N 12 PR

Il
CHyC-0O ColHx m H-NH; ™) i

Mﬂow can you get acetone 1) From propene,  2) From 2<hromopropane,
0

1) CH3 - CH = CHZ + HZ,Q.u OH
H;80, 110°C l KMROA

-+ CHy = CH = CHy + (0)

Br
2) CH; - ZZH -CH; +NaQH., Isopropy! alc,
A

- i o e

SIS

|
CHy = C= CHy
Acetone + Ha0

R — P AGIAAR EL=SHENAV Y
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— CHEMISTRY

mmaw the structural formula of the monomer which used to prepare polymer (PVC) & its uses .
Ans PVC: used In hoses, bottles, drainage tubes, shoes & insulator floors H‘:C____CP
—

~

i

m%ow by balanced chemical equation how can you obtain:

1. Detergent from one of the compound of aromatic sulphonic acid*** ,
2. Methanol from suitable alkyl halide

Ans

R@-.scw + NaOH —» R@S%Na + H0
1,

m The product of hydrolysis of ethyl hydrogen suphate differs from its thermal decomposition.
Its hydrolysis produces ethanol ’

CHsOSO3H +H,0 _ M9 | conop s H2S04
And its therma| decomposition produces ethene

CszOSO3H ﬂ, CoHy+ H,SO,
Write short not on: a) Converted alcohol. b) alcoholic fermentation

’ L [l .
Don’t forget the drawing & experiments from pre-test books:****
Chapter E , Titration process to determine concentration of NaOH solution by using HCl 0.1M
]

2| Precipitation of barium sulphate
3 , Brown ring experiment
IJ I Effect of surface area of reactants on rate of reaction
5 ] Effect of concentration of reactants on rate of reaction
6 [ Effect of temperature on rate of reaction
| 7 | Prove Ostwald law experimentally (experiment of battery & lamp part (B])
Ij I Immersing zinc sheet in copper sulphate solution
' Prove Faraday first law & second law*
Cha4pter LlO ’ Electroplating of jug by silver*
[ 11 l Purification of copp@ting gold & silver impurities from copper*
| 12 | Extraction of aluminum from bauxite
l 13 l Standard hydrogen electrode*
[ 14 [ Detection for carbon & hydrogen in organic compounds
l 15 [ Preparing methane gas in lab.
|
!

Chapter

16 l Preparing ethene gas (ethylene) in lab.*
p 17 l Preparing ethyne gas (acetylene) in lab,*
[ 18 I Preparing of sodium ethoxide

Chapter

19 f Preparing of ethyl acetate ester
20 | Oxidation of ethyl alcohol —
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