ANSWERS TO THE SHORT QUESTIONS

GENERAL DISCUSSION OF THE PERIODIC TABLE

Q1

ARns:

Q.2

Ans:

Q.3 |

Ans:

How does the Mendeleev’s periodic table help us to correct the atomic
masses of some of the elements? . (Bahawalpur 20606, Multan 2011)
On the basis of similarity in chemicai properties, Mendeleev arranged
certain elements in certain groups. He placed.Be above Mg, Ca, Sr and Ba.
its atomic mass was thought to be 13.5 a.m.u. which was wrong. He gave
correct position to it. Its atomic mass was proposed to be 9.00 am.u.

How does Moseley’s periodic law help to correct the rearrangements
of some elements? | ¢ (Multan 2011)

According to Moseley’s law, the physical and chemical®properties of
elements are the periodic function of their atomic numbers. So, Moseley
said that Ar should be placed before K, Co before Ni and Te before 1.
Moreover, he adjusted the positions of the rares earths, noble gases and
coinage metals. : ‘

BLOCKS OF ELEMENTS

Zn, Cd, Hg were placed with alkaline earth metals in Mendeleev's

table. How this confusion is removed in'the modern period table?’
' | _ (Multan 2008)
They are placed in separate group i.e. VIII-A and are the end elements of

+ d-blogk series. Their outer most orbitals are d.

Q4 -
,Ané:

QL.SA
Ans:

'd and f-block elements are called transition elements. Why‘?

d- and f-block elements are in between s and p-block elements. Their
properties are in between them and they vary from left to the right. It
means that their properties show a transition In a systematic way. That is
why, they are called transition elements.

What are s-block elements and why are they catled so?

The elements of gréup I-A and I-A are alkali and alkaline earth metals.
Their outermost sub-shells are s and have one and two electrons

 respectively in s-orbitals. So they are called s-block elements.

Q.6

Aus:

: QJ’»

Why the elements of group III-A to group VII-A are called p—_b!ock
elements? o : ‘

The elements of groups II-A to VII-A have such atomic numbers that thewr

_outermost sub-shells are p which. are in the process of completion. So they

are all called p-block elements. - :
Which is the first d-block series and what is the name of the coimage

© metals in it?

Ans:

The first d-black series is 3d in period 4 and wnges fom Scq Ay The
second Last element Cugy ia ceitage metal m i e s
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Q8

Ans:

Q9

Ans:

Q.10

Ans:

How Lanthanide contraction controls the atomic sizes of elements of
6th and 7th periods? | ‘ o

Lanthanides are present in 6th period. Similarly, actinides are present in
7th period. They are 14 clements each. The number of protons increase but
the number of elecirons remain the same in shells. i.e., in 5 and 6f. There
happens a contraction in their sizes. In case of lanthanides, the number of
protons increase from Cesg to Luy, but electrons are being accommodated
in same sub-shell. i.e. 4f. This aspect even strongly affects the next p-block
clements. | :

Why the elements
Periodic Table?
The elements of group I-A and II-A have low ionization energies as
compared to the rest of the periodic table. Their outermost electrons are
loosely held and they get free in the crystal lattice. This property makes

of groups I-A and II-A are good metals of the

- them good metals.

Describe essential features of period six of Periodic Table.
: ’ (Multan 2008, Bahawalpur 2011)

Period six ¢ontains 32 elements as first two as s-block, next 14 as d-block
and last six as p-block elements. '

POSITION OF HYDROGEN IN THE PERIODIC TABLE {|

Q.11
Ans:

Q.12
Ans:

Q.13
Ans:

0.14
Ans:

How does hydrogen resemble with alkali metals?
: (Guj: 2012, Lahore 2013, D.G. Khan 2013)

Hydrogen has one electron in s-orbital like alkali metals. Hydrogen and
alkali metals show positive oxidation states of +1, give positive ions in
solution state, and are deposited at the cathode during the electrolysis of
their halides. | ' '

In what respects does hydrogen differ from halogens? (Multan 2006)
Hydrogen has outermost s-orbital unlike halogens. Hydrogen _ié a gas, but
Bromine is a liquid while iodine and astatine are solids. H® is unstable but
X-@ are stable. Halogens can show variable valency, but hydrogen cannot,
How does hydrogen resemble with elements of group IV-A?(Rwp. 2008)
: o ~ (Lahore 2010, D.G. Khan 2013)

The outermost orbitals of elements of group IV-A are half-filled and make
the covalent bond with other elements. They resemble in thermodynamic
properties and also agree with each other in reduction properties.

ATOMIC SIZES

Why the atomic radii decrease from left to the right and increase from
(op ta the bottom in periodic table? (Lahore 2009, Rawalpindi 2010)

The increase of nuclear charge and no change of shielding effect decrease
the atomic radii from lelt to right. The incrcaging number of shells and
et sing shiekling effect incrense the atomic radii from top to the bottom.



Q.15

Ans:

Q.16

Ans:

~Q.17
Ans:

~(3.18

Ans:

-Q.19

Ans:

Q.20

| Ans:

Q.21

Ans:

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

How the shielding effect is one of .the imponiund parameters to
determine the size of an atom?. | :

Shielding effect is due to the electrons in betwoen the nicteus and !:_hé

~outermost electron. Grsater the number of electiomy in these shells, lesser

the forces of attraction between the nucleus il 1l ontermost sléctrons
and greater the sizes of atoms. - :

- Imspite of increasing the nuclear charge down (he group atomic radii

increase. Give reasons?

Actually the shielding effects increase down thy gronps. Moreover, due to
increasing number of shells, the forces of attracilon hetween the nucleus
and the outermost electrons decrease. So-the alomly radii increase inspite
of increasing nuclear charges. - ' |

Why the ionic radius of a positive ion is smallor (Nue its neutral atom

. When the electron is removed from the outermon| (hital.of the atom, then

the remaining electrons are pulled with a wprentwe Torce, so the size

. decreases. Sometimes the removed electron makes Ihe outmost orbit or

shell vacant,

Why the jonic radius of a negative jon is gremter than its atomie
radius?  (Lahore Board 2007, Lahora 3008, I, Pur 2009, Mirpur 2009,
Gujranwala 2010) : :

When the electron is given to the outermost shell ol the atom, it becormnes

-negatively charged. Due ~to “greater number of electrons fo be

accommodated in the eutermost sheli, it has to axpand, so the size of the
negative ion is greatey:, | .

How do you justity that the size of an fon shrinky with the increasing
positive charge? - - :

Greater the amount of the positive charge on the jon, greater the difference
of. number of protons in the nuclei as compared to the total electrons. So,
there is greater force of atiraction for the electrons by the nucleus and

smaller the size. '

IONIZATION ENERGY |
The ionization energy is measured by taking the atom in the isolated
state. Give reasons. - ' {Multan 2011)

‘When the atom is in the isolated state, then its electronic cloud is not being
disturbed by the neighbouring atoms or molecules. In this way, we can
measure the force of attraction between the nucleus and the outermost.
electron in the form of ionization energy. '

Why the ionization energies decrease down the groups?

(Rwp. 2008, Guj. 2008, Multan 201 1, Lahore 2012, D.G. Khan 2013)
The increasing size, increasing number of shells, and increasing shiolding,
effects are the important factors which cause the decreasing wnization
energy values down the geong
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Q.22

Ans: -

Why the iohization energies increase from left to the right in a period?
(Guj. 2008, Rwp 2008, Lahore 2012)

The increasing nuclear charges, decreasing sizes and no change in the
shielding effects are the important factors which control the increasing,

* ionization energies from left to the right.

Q.23 %

Ans:.

Q'.‘24

Ans:

Q.zs'-

Ans:

Q.zf{ -

Ans:

0.27

Ans:

0.28

Ans:

Why is there'a big gap between first and second ionization energies of
sodium, but a big gap is observed in second and third ionization
energies of magnesium? :

Sodium has only one electron in the outermost orbital n = 3, and requires

496 kJ mol™" of energy, but second electron is in n = 2. So 4560 kJ mol™ iy
amount of energy required to remove the second electron. In case of
magnesium the principal guantum number changes between second and
third ionization energies, So, there is a big gap. '

How does the naturé of orbital influence the value of ionization

energies of elements?’

“The outermost electron to be removed may be in s, p, dor f obritals. -
" orbital is most penetrating and f-orbital is least. So the electron removal

from s-orbital is most difficult and easiest from f-orbital.

- Why the elements of group II-A have less ionization energy values

than 11-A?

When we shift from groups 1l-A 10 1II-A, the nature of orbital changes
from s to p orbital. p orbital is Jess penetrating, so electron removal from

p-orbital of group I1I-A is-easier.

Why the elements of grbup'VLA have less ionization energy values
than V-A7 ' . '
When we move from V-A'to VI-A, then we move from half filled p-sub-

shell of VA to unstable p-sub-shell of VI-A. Half filled sub-shell is extra
stable. So, the electron_ removal from VI-A is easier. .

ELECTRON AFFINITY

Why most of the elements release energies when electrons are added in
their outermost orbitals? :

In most of the elements, the outermost orbital is in the process of
completion. In this way, they have demand of electrons and feel happier in
having the electron..So, they accept the electron and get stability.

Why the addition of electron in the outermost orbitals is studied by
taking the atoms in the isolated state?

When the atom is in the isolated state, its outermost orbitals arc nol
disturbed by the neighbouring atoms or molecules. So we only measure (he
force of attraction between the nucleus and the incoming electron. 10 pves
v cnewand eloctiom nffinbiiv vanlne



Q.29

Ans:

Q.30

Ans:

Q.31

Ans;

Q.32
Ans:

Q.33
Ans:

The first eleciron affimity of oxygen is negative, but the wecond is
positive, Why? - (Sargodha 2006)
When oxygen is given the first electron, it releases energy of 141 kJ mol™
and becomes O, When the second electron is given to 09, 880 k) mol™

is to be given. The reason is that the second incoming electron is repelled

by 0%, . _
Why the second value of E.A. is positive? (Lahore 2008)
The second electron is repelied by the negative ion and energy is absorbed

in this way. The absorbed encrgy is given positive sign.

Why the electrom affinities of clements of grouwp II-A are less thamn
those of group I-A? ,
The elements of group 1I-A have fuifilied s-orbitals and the incoming

electron has to be accommodated in the next higher p-sub-shell. So energy

has to be provided to give them the electron. For this reason their electron

affinities are less than those of group I-A.

Define electron affinity. How E.A. values vary in Periodie Table? _
. ¥ _(Rwp. 2008, Gujranwala 2010, Faisalabad 2011, Lahore 2013)

It increases from left to right in a period and decreases from top to the

bottom in a group. Along the period sizes decrease and along this group
“sizes of atoms increases. : |

METALLIC CHARACTER
Why the elements on top right of the periodic table are non-metallic in
nature? : (Sargodha 2008)

For the non-metallic elements, there is least tendency to loose the electrons

- 'and maximum tendency to have the electrons. These two propetrties are due

fo greater nuclear charges, simall sizes and tightly held electrons. These
properties are associated with oxygen, sulphur, {luorine and chlorine.

Q.33A Why is the metallic character increase down the group of s-

Ans:

Q.34 |

Ans;

block elements? (Faisalabad 2012, Multan 2013, Fed. Board 2013, D.G. Khan 2013)
The sizes increase ‘the value shell becomes, away from nuclei and

- resuming effect becomes more and more dominant. All these things make

the electron removal easier. Hence metallic character enhances down the’
group. Amount of energy evolved when one mole atoms of an élement
accept electrons is their outermost orbitals in gaseous state. '

MELTING AND BOILING POINTS

The melting and boiling points of the elements increase from left to the
right upto the middle of s- and p-block elements and decrease
onwards, Why? , 3 (Lahore 2011)
When we go from left to the right in a period, the number of electrons go
on increasing in the outermost shell. T he tendency to unpair the electrons
increase upto group 1V-A. In this way, the binding forces increase, hence
melting and boiling points increase upto group IV-A. After that, pairing of
clectrons starts and binding force become less. There are no binding forces
mogronp VI elements, and that is why, they are gascs at toom
tmperalu
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ANSWERS TO THE SHORT QUESTIONS

Q.1

Ans:

Q.2

‘ Anps:

Ansi

Ans:

GENERAL FEATURES.

Why the elements of group I-A are called alkali meizls? g
The name alkali is derived from the Arabic word means “ashes”. Actually,
the metals like Na and K etc. are present in the ashes of plants. They
produce strong alkaline solution in water, , '
Why the elements of group Ii-A are called alkaline earth metals?

The word alkaline means that they produce alkalies in water. Moreover, they
are widely distributed in earth’s crust, SO are called alkaline earths.

ORES AND MINERALS OF GROUP E-A

- What are the most abundant clements among the alkali- metais in

earth’s crust?
Sodium and potassium are the most sbundant among the alkali metals. Each
of them contributes about 2.4 % of the earth’s crust. ' ‘

Wiy the alkali metals are not found free in nature? {Lahore 2012

Q4 ¥

Alkali metals are very reactive. They have stiong tendencies to make

compounds by reacting with other elements{"Soythey are not found free in

. nature but in the form of ores and minerals.

Q.5

Amnss

Q.6

Ans:

What are the important ores and minerals of sodium?
Sodium is found in the form of
 Rock salt (Halite} ‘NaCl i
Chile saitpetre . NaNO; : . ' .

Natron . Na,COs . H,0
Tro::a Na,COs . 2NaHCO; . 2830
Borux . 'NazB407 . §OH20

What are the important ores and minerals of potassium? (Rwp 261G}
The important ores and minerals of potassium are

Caraaliite . KCt ., MgCl; . 6H,0 .

Sylvite _ KCl .
‘Alumite (a.am stone) K804 CAL(SOY); . 4AHOCH).

PHYSICAL AND CHEMICAL PROPERTIES OF GROVFP J-A

Why the melting and boiling points of group A and II-A decrease
down the group? ‘ - ' . .

The sizes increase down the group and due to decreasing polarizabilities,
their forces of attraction decrease. It decreases the melting and boiling
points. - '

Why the alkali metals are strong reducing agents? (Sargodha 2008, Sarg. 2011
The alkali metals have low ionization energy values, so they can give the
efectrons to other species very easily. In other words, they can Gecreass the
cxidation number of other species and can act as reducing agents.
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Elements of group -4 have low ionization potentials, but greater than 1A,
They can give the electrons 1o other & wecies, but not as efficiently as I-A.

of ; i o )
This is due to smaller sizes and greator nuclear charges.
What are the fiame tests of allali metals? y
Lithium shows crimsen red, sodiura golden yel Efﬂw g‘asdh i 'vét::a]‘m:::ft,, while
rubidium and caesinm alse show vmhs't flame tosts,

The eompounds of afliali wnd alkaline earth metals are ruimuﬂm.»g imi‘
some of them are colonred, Give reason:

Alkali and alkaline carth m@tal" are s-block elements - whmn mostlv do not
show the colours in their compounds. d-block elements show the colours,
The compounds like KMnO, and K,C 120 show the colouf due to Mui and
Cr, but not due to K and oxvgen. '

Lithium only gives s simple oxide with oxygen; but smﬁmm :md!
& It
potassiun: give peroxide and superoxide. Wiy?

The formation of peroxide and superoxide is due to gremtﬁ'n” reactivity of
alkali metals. Since Wi and K are more vedctive than Li so they should give
unormal oxides, perogides and superoxides.

Wihen sodium reacts with waﬁw, the hydreogen which evo!w«s wtcﬂnes
fires Wihy?

- The reaction: of sodmm with, Water is very fast and lugnky exothermic. The

heat evolved compels hydrogen gas from the reaction to react with the
oxygen of the atmasphere. This burning of hydrogen with oxygen is thc fire.

Why the fonie hyﬂ’mdm are yery good reducing agents?

lonic hydrides release H in the solution which combines with other species
to give its electrons and so it reduces the ofhiers. -

N 1 st Na ® . HO

ABNOWAL BEHAVIGUR OF ‘(;ROUP Li

Which element of growp Y-A reacts with nitrogen and carbon?

Lithium is the only I-A group element which corabines with mtrogen and
¢ nrl)cm to give a nitride and a carbide :

6Li + N~y 2LiN
ALi+ € —eed Ligl

Why does lithivm differ from its own family members? '
(Lahqm@ 2013, Faisalabal 2013)

(i) Liand Li” have \?mv small sizes,

o (¥ : 1 y s . e
() b has bigeh charee density and bl polacieing mowe
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Q.17 Which salts of lithium are insoluble in water, but correspondmg alts of
- other alkali metals are water-soluble? :

Ans:

Q.18
Ans:

Q.19

Ans:

Q.20

LiOH, LiF, Li,CO; and LisPO,; are msoluble in water. Anyh\ the
hydroxide, fluorides, carbonates and phosphates of other alkali mels ls are
water soluble.

What is the effect of hext on hydroxides of alkah metals?
(Faisalabad 2010, D.G. Khan 2013)

The hydroxndes of alkall metals are LiOH, NaOH, KOH efc. They are all .

stable towards heat and this stability increases down the group.

How do you compare the carbonate of lithium with the carbonates of
other family members? - _ (D.G.Khan 2013)

L12CO3 is sensntwe to high temperature and decomposes on heating

S L0005 s Lig0+ 08y
But the carbonates of other aikali metals are.stable towards heat.
How do you compare LiNO; with nitrates of other alkali metals?
| | (Lahore 2010)

Ans: LiNO; on heating decomposes to give Li,O and NO; gas. The nitrates of

021
Ans:

0.22

An8:

sodium give NaNO, and oxygen

A
ALiNO; Rl 2Li,0 + 4NO, + O,

A-
2N3.NO3 S 2N3N02 = 02

[ ORES AND NHNERALS OF GROUP IL-A

Give the names and formulas for common mmerals of beryllium:
Beryllium has two 1mportant minerals:

Beryl | , : Be3Alz(Sle)b

Chrysoberyl : AlLBeO,
Give the names.‘ and formulas for the common minerals of magnesium:

| | ~ (Bahawalpur 2011) -

Some important minerals of magnesium are as follows: -

Magnesite : MgCO; ‘

Dolomite | MgCO; . CaCO;

Carnallite , KCi . MgCl; . 6H,O

lipsom salt MgSOQ, . TH,0O

Caonn wtone {(tale) H.- Mo, (S10-),  TH-O



QM!ES
- Ans:

Give the names and formulas for common minerals of ealefwm:

Some important minerals of caleivm are:

Calcite (lime stone) CCaCCls
Gypsum T CaSDy . 20
Fluorite = (Cal,
Phosphaorite ) Caz(POq)

PHYSICAL AND CHEMICAL PROPERTIES OF GROUP ]1][-A

Q.24

Anss

Qgﬁif’
Ans:

(326

Ans:

‘Qh?;’i

Ans:

Q.28
Ans:

Heat of hydration of alkaline earth metals po on decreasing flrcnum U
to the downward direction; Why? -«

The atomic and ionic sizes go on inereasing from upper fo the downw.
direction. The charge densities decrease down the group. So the heat
hydration decreases down the group.

Mention the flame test of II-A group elements:

Beryllium and magnesium donot show any colour to the flame. (,aﬁu‘
shows brick red, strontium shows crimson, barinm shows apple g,rreen .
radium shows red colour. :

How do you compare the polavizing pfs‘WW‘& of jons of Ii-4 amd that m
A group elements?

The first members of I-A and 1-A ie. Li® and Be® have high polarizi
powers due to. greater charge densities and smaller sizes. The polarizi
powers decrease down the group in both cases ie. I- A pnd TI-A. Anyhc
ions of li-A are better polarizers.

How magnesiuvm and calcium react with Hantmmm to give nitrides wh:
on hydrolysis give ammonia? :

The zearhons are as follows:
3Mg + Ny =y MgsN,
3Ca+N; ~——-s CasN,
MgyN; + 6H0 ey 3Mg(OH)p + ZNH;
CasN; + 6HpO ——ns ICa(OH), + 2NH;

COMPOUNDS OF GROUPS I-A AND II-A

How do you discuss the effects of heat on the carbonates of growp I
and 11-A?

The carbonates of I-A: group are stdble, towards heat except Li,COy whi
decomposes 10 give CO; just like the carbonates of alkaline earth metals.

LEE0, et L4 €05
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1,29 Solwtion of Na,O in water is alkalire. ,]fuwnfy the statement. (Lahore mml ) |
Ams: Na,O reacts with H,O in this solution to give » strong alkali NaOH

NayO +H;0 - 2NaOH Y&
€2.30 How do you compare the carbide of bei‘-y}lﬂium with earbide of ealeimm

, _ (Faisalabad 2013)
e*m.s, Be,C reacts with water io give CHjy while CaC; reacts with water 10 wmf CE
Bg,zf, +4H,0 ey 23&::10}% + L}Ll
Caiﬂ + 2HO —- »«--—-—-» Ca(OH), + L,;Hz

Q 31 What is the trend of chaunging basncnﬁy of oxides down the g g,manp'

Ams: In all the groups, the basic characters of oxides inérease down the group.
LibO is less basic than NayO, Similarly Be® is amphoteric while the oxides
of Mg, Ca, Sr and Ba are basic,

Q.32 How does beryllium react vmh NaOH to: give 2 sailt amd evolve
hydrogen? (Faisalabad 2013)

Auns: Beryllium is the only mcmbm of II-A_group elements which reacts witl
aﬂ\ahes to give hydrogen

Be + ZMNaOH -~ e N ngL( 3+ H,

Q. 32(A) BeO is an amphoieric mnde. dustify it.  (Guj, 2000, Faisalabad 2011)

Ans: Be(Q + H2504 e ¢ Be§04 fl" H20
BeQ + 2NaOH  —m—p Na,Beo, + H,0O

.33 How KO, can be used by mourtaineers? '

(Multan 2006, Bahavalpur 2011, Lahore 2012, Lahgre 2013, Faisalabad 2013)

Ans: Acmally KO, reacts with CO, to give K,C0; and oxygen. So KO, can be
used in breathing equipment for mountaineers because KO, absorbs (),

~ released by the mountaineers and releases oxygen at the same time.
(.34 Why the agueouns solution of Na,CO; is alkaline in nature.

(Lahore 2008, D.G.K. 2009, B.Pur 2009, Lahore 2010, Sarg, 2010, Multan 2012)
Ans: NayCOjs is a-salt made from weak acid and strong base. It undergoes
hydrolysis to give NaOH and H,CO5. WaOH is. 2 strong base but ;e is a
weak acid. Sothe solution is alkaline.
Na,CO; + 2H,0 - ——> 2NaOH + HzCOg o
(35 What is the trend of the solubilities of oxides of alkaline earth metals?
Ann: The solubilitics of oxides of alkaline eart metals increase down the group
and they are converted into hydroxide BeQ and MgO are insoluble in water:

CaO + 10 vy Ca(OH),
‘;RI( R L l !,“ e O “'ﬂ(()l ”,-

Yo How do you compare the solabilities of hydroxide of allcaline carth
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Q.39
Ans:

.40
Ans:

41

Ans:

Q.42
Ans:

Q.43
CAnS:

W s lime and lime water: 7 . - (Muiimn 2013)

The formula of lime is Ca0. When it is dl_,s,oﬂwd in water it gives Ca(OH),
which is called lime water. L}mu is found in solid state whereas the latter in
e liquid state.

What is milk of magnesia and what is nm use? . (Gunj 2013)

Milk of magnesia is the suspension of Mg(OH); in water. It is used for the
treatment of acidity in stomach.

SODA ASH

What is ﬂme effect of temyperature on Na,CO,?

NayCO; is stable towards heat just like the calboﬁates of othér alkali metals
except Li,CO; which decomposes to give Li,O and CO,,

What is difference between soda ash and washmg, ; soda?

Anhydrous Na,CO; is called soda ash while: decahydrated (Na,CO; . 101 L0)
is called washing soda. They are both prepared by Solvay’s process.

LIME WATER

W ha& happens when CO, gas is passed through lime watcr"’

(Lahore Board 2007, Guj. 2008, Lahore 2013, Guj. 2013, Multan 2013 D.G. Khan 2013)
Lime water turns milkyand CaCQO; is produced in the lime. CaCOs is water

‘insoluble so white suspension is produced and we say that solution of lime
Sfurng milky,

Ca(OH); + COy ~———» CaCl;+H,0
What happens when excess CO, is passed through lime water?

Excess CO, converts CaCO; to (,a(HCOg)g 1t is water soluble So mﬂkyness
of the lime water disappears.

Why the lime water twrns white after white wash on the walls?

Lime water is Ca(OH),. It reacts with €O, of the air and converts it into
CaCQO, Wthh is a white solid.

NITRATES AND SULPHATES

().44 In what respects nitmtes of i, Mg and Ba are related with each other?

Ans:

LR R

They all decompose on heating to give metal oxides, NO, 285
ALINO3 ————> 2Li;O + 4NO, + O;
IMg(NQ3); ————> 2MgO +4NO, + Oy
2Ba(N( %), — > 2Ba0) +4NG, + O,

How do yom compare fhe solubilities of swlphates of alkaline cartls
ozl
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Q.46 What is gypsums and how it is related with plaster of Papis?
Amss Gypsum is CaSQy, . X3, When it is hested a little bit sbove HOO2C, then
haif hydrate is produced which is cafled plaster of Paris
20805 20—y {CalSO) . B0 + 3H,0

[ COMMERCIAL PREPARATION Ob WaOH

Q.47 What are the advantages of Down’s cell for the preparation of sodinm
' om commerial scale? .
' (Faisaizlbast 2008, Lahare 4DLE, Faisalabad 2013, 1.G. Khan 28i3)
Ans: Metallic fog is not produced. Lignid sodium can be easily vellected at
600°C. The material of the cell is" not attacked by the products during
electrolysis. :

Q48 Why CaCl, is added in molten NaCl in Down’s cell? (Faisalabad 2012)

Ams: CaCly lowers the melting point of NaCl upte. 600°C. In this way, fuel is
saved and the plant gets the longer life due to working at low temperature.

Q.49 Which substances ave deposited at cathode and anode in the Nelson’s
cell? ' . ' : _

Ans: Hydrogen is coliccted at the cathode, Sodium is also collected 4t the cathode
but reacts with water to give caustic soda. Chlotine is deposited af the anocde,

CYESUMAND PLASTER OF PARIS |
Q.50 What is the importasce of sulphur for the planty? : <
Amss Sulphur affects the growih of the plants and becomes the part of some of the
proteins. It infloences the chlorophyll development and improves the roots
of the plants, B - | | ‘
Q.51 Why the plaster of Paris is called half hydeate?
‘ : | (Labore 2013, Multan 2013)

Ans: The fomula of p_iaswr of Paris is {CaS0y)y . HyO or Caso, . é H,O. It
.means that for one molecule of CaSO, half water molecule is present in the
crystal structure, - _

Q.52 What do you mean by setting of plaster of Paris? (Gu J- 2012, Lahore 2013)

Ans: Plaster of Paris sets to a hard mass when it is mixed with half of its weight
of water. It sets to a hard porous mass. It becomes hydrated within 10 — 15
minutes and one percent increase of volume takes place,

(.55 What wre the wmain uses of plaster of lP’:;ag*Eés? :
: (Faisalabad 2012, Guj. 2012, Lahore 2013}
Anw: laster of Paris is usedl, |
() for making plaster walls,
() cast ol statuary.

(1613 Frrake by oesiri
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: What is lime mortar? Give equations fe its hardening.

What is hard finish p&asier’? (Mirpur 2811, Mulian 2813}

Those pldsters which are made by the caicmahon of anhydrous sulphate with
alumt or borax are called bard finish plasters. They set very 8 igvm but give a

What is the use of material whzch is pmduse‘m when the pﬂaster of Paris

is mized with wood pulp?

A material is obtained which @ is used for the construction of buildings. This
is also used as wall boards and for the purpose of partition.

. What is the role of gypsum in cement industry?

(Labore 2008, Faisalabad 2 ses Sarg. 2010, B.G. Khan Zi}il Guj. 2919, Muiian 2913

, A D.G. Khan 2013)

The clinker obtainsd from the rotary kiln is ground fo a fine powder and

mixed with 2 % gypsum. The cement sO produceé does_n6t harden so
raplai y. It decreases the setting time of cement. '

What de you mean by dead buynt gypsum?

When gypsum is heated at high temperature; it becomes completely
anhydrous; When water is mixed with anhy jzir e CaSO;y, then t doss not set
to 3 hard mass. So, it is called dead burpt gypsum. '

Whatis the function of calcium in the giam growth?
{Gul. 2608, Rwp 2816, Gui. 3012, Faisalabad 2612, D B.G. Khan 2613)

Calcium mmrove:q ‘the efitireroot sysiem ™ and icavea a-*—veaepmunt i
increases the activity of the micro-orga aniems, Calcium manages the :.upmv
of available phosphorus from the soil o the plants,

]:ﬂ'(

- ' {Maultan 2011}
Lime is used for drying the ammonia gas. It is also used o remove 5% water
from azeotropic mixture of commercial alcohol.

Soda lime which is a mixture of NaGH and Cas\(}H\sz can remove water and
C(G, from certain gases.

{Mirpur 2006, Multaz 2808, Rwp. 2008 Fd. ABad 2009, Mirpur 2002
Faisalabad 2010, Gujranwala 2018, Gu}. 201Z) '

It is prepared by mixing lime with the ‘sand and water. A thick paste is
obtained and when placed between the stonmes and brsc‘{ i

together. The reactions are as follows: :

Ca0+H;0 ————> Ca{OH),
Ca{OHp + COy >

Ca(CH), + 510y i3 EaS105 + HR0
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CENERAL FEATURES OF BORON FAMILY |

iow the elements of group IE-A show the valency of three?

The elements of group HI-A have three electrons i the outermost principal
guantum number. One of the electrons is promoted from s-orbital to one of
the p-orbitals and three unpaired electrons make the vaiency three.

Why the heat of sublimation in 1I-4 group elements decrease down the
growp? - _ : _ ‘
% ie-due to the reason that the aloms of elements with greater atomic number
are less tightly packed due to their bigger sizes. '
ko . ; &, .

B ion does not exist but Al jun does, Why? (vindtan 2015, Bahawalper 2011)
The size of B@ ion is very small It has high charged density and
immediately forms the covalent bonding due to greater polarizing power,

a®

3 u I ) . ¢ » v . Tk “
jon gives the tonic bonding and its sompoutids are dissociated in water
. KEED & -
o give A1 jons. :

WMo the nature of the oxides of the yreup Hi-A change from upper to
the downward direction? (Bahawalpur 2011)
B0 is acidic in nature. ALO, and a0y are amphoteric. Qs and ThHO,
are basic in character, - o

BORON AND BORAX

The hydrides of horon have differemt struciures from the hydrides of

other family members. How? : {Multan 2011)

Boron gives polymeric hydrides having bridge structures. Byts and BaHio

have bridgé structures and they are electron deficient molecules. The

hydrides of other family members are not bridged molecules.

(ive the mames and the formulas of ditferent acids of boron, _

_ "y (Faisalabad 2010, Bahawalpur 2011, ¥, Abad 2012)

Boren gives four important acids. These acids are as follows: -

(i)  Orthoberic Acid, HsBO; or B,C); . 3H,0 also called boric acid

(i) Metaboric Acid, HBO; or B,Ox-. H,O

(Ill) Tetraboric Acid, H;B,@G': €51 2?2{)1 . H,f:)

(iv) Pyroboric Acid, HeB4Oy or 28,05 . 3H0

Orthoboric acid is the most important and is also calied boric acid. It is a

stable compound while the other acids aie stable in solid state and change to

orthobori¢ acid in solution, ‘

How will you convert borie scid inta borax and vice versa?

: (I, G. Khan 2051, Rwp. 2011, Guj. 2012, Lahore 2013, Guj. 2013)

When orthoboric acid TR, is neutralized by caustic goda, we pel horax
AN By -+ 2MaEx ey N3Oy 4 7RO

When borax is treated with concenteted TLSEO, then hor i da produced.



SEMICON})UCTOR

Q.47 Whmi’z elements and sompounds act as semiconductor?

{(Sargodha 2008, Muklian 2612)

Ans: Silicon, germanium and selenium are good semiconductors. The important
semicenductors among the compounds are PbS, SiC, CdS, eic '

Q.48 What is the cffect of temperature on semicenductor.

Ans: When a semiconductor is heated, its resistance decreases and conductivity
increases. Similarly when a semiconductor absorbs light, the eiecfrons
hecome more mobilized and conductivity increases.

Q.49 Define semiconductor. Give one example. (Gujranwala 2618, Multan 2812}
Ans: A semiconductor is a substance which has dzjj"eren!' resistances jor the
passage of electrical current under different circumsiances.

Examples:

Both elements and compounds can act as semiconduciors.

Flements as semiconductors:

(1)
(i1
(i1}

Germanium
Selenium

ui!iv”

Cempoumﬁs as semiconductors:

(1
(i)
(iii)
(ivy
v)

{vi)

Ans:

Q.51

Amns:

Q.sz

Ans:

Lead sulphide (PbS)- -
Silicon carbide {SiCy

Cadmium sulphide (CdS)

1ead teiluride (PbTe)

Gallium arsenide (GaAs)

Indium antimonide (InSb})

LEAD PIGMENTS

& What are lead pigments? Give their common names as well.

(Sargodha 2006}

The importan it lead pigments are

(a} Pb,G (B)PLG . (€)PbOs  (APBO, (& White jead
How htharge changes its colour? . |
L itharge varies in colours from pale yellow to reddish yellow. Ac‘“a}ly it
has two forms: : : '
(2}  Rhombic (yellow) - (b) Tetragonal (red}
What is the formula of white lead? Give its properties and uses:
{Sarg. 2811}
Formulza of white lead is 2 PbCO; . Pb{ OH)Z It is white amorphous powder,

insoluble in water and highly poisonous. I is mixed with linseed oil and has
a good covering power.



[Ch.apter 3] (wmup -4 and Group V-A Elements

Q.8 How the soﬂuﬂ)lﬂny of borax changes with the change of temperature?

Ams: Borax is sparingly solublé in cold water. 3 grams is dissolved in 100 grams
' of water at 10°C. At 100°C, 99.3 grams of H;BO; becomes soluble in 100
grams of water.

0.9 How does the ta.mpera'ﬁanl e influence the water of crystallnzaﬁmn of borax?
Ang: Below 62°C decahydrated crystals are formed. Above 62°C octahedral
- crystals of pentahydrated borax are obtained.
Q.10 Justify that the aqmeons solution of borax turns red litmus blue.
; (Multan 2011)
Ang: Na,B40;is hydmlymd by water to gl\«e H3;BO; and NaOH. Since the basc is
strong, so.the solution turns red litmus blue.
Q.11 How borax can be converted te orthoboric acid?
: (I\/Iultan 2008, Faisalabad 201 1)
Ans: When borax is treated with HCI1 or H,SO; in the presence of water then
' orthoboric acid is produced
Na,B40; + 2HCI + 5H;0 ———» ZNaCl + 4H;BO; .
Na,B,0, + H,80,4 + SH,0 ——— NaZSO4 +4H;BO;
Q.12 Qutline the four use of borax. (Sarg. 2010, Mirpur 2011, Lahore 2012, Multan 2012)
- Ans: Borax is used: ' "
(1) . To prepare borate glass, which is heat resistant.
(ii) In the softening of water.
(iii) In borax bead test for the detection of metalhc cations.
(iv) In metallurgical operations.
{(v) Asafluxin welding,
(vi) 'In making washing powders.
(vii) In leather industry for tanning and dyeing.
(viii) In cosmetics; soaps, textiles, paints, medicines, match industry and as
' a preservative. ‘

BORAX BEAD TEST

Q.13 How the glassy mass-is produced from borax?
(Lahore 2008, Sargodha 2008, Guj 2008, Sargodha 2009, pr 2010, Faisalabad 2011, Lahore 2013)
Ang: When borax is heated, it swells up. When it is heated further, it melts into a
clear transparent glass

2N82B407 10H20 — Na2B4O-; . 2NaB02 . i B203

glassy mass
Q.14 Which basnc radicals give the response to borax bead test? -
: (Sargodha 2008, Guj. 2008, Rwp. 2010, Lahore 2013)
Ans: There are seven basic radicals in salt analysis scheme wl'nch glve coloured
beads when borax bead test is performed. These radicals are Cu'%, Fe'*, ',
Mn'?, Co*, Ni*?, Cr*, They have different colours in the cold and hot states
in thu oxidizing and reducing flames.
Q.15 What is the mature of compounds which give colowred beads in borax

bead test? (Rawalpindi 2010)

Anx: Those metals which give the borax bead test are converted into the
metaboratos. These metnboeates appear in the form of beads., Thoy show
R 4'at A ') a2 h 2 8 'Y 1 . " ” . « 0w . a "



a3y

- OXYACIDS OF BORON

016 Give the names and formulns for oxyacids of boron:
Ans: Orthoboric acid HyBO, '
Metaboric acid HBO,
Tetraboric acid H,B40;
Pyroboric acid HgB4Oo :
Q.17 How 'H[;B(Jh can be prepar ed from colemamite? ,
Ans: Colemanite is suspended in boiling water and 50U, gas 'is passed through if.
H;BO;y crystallizes out from the solution
Ca B0y + 250, + OH,O —— ~-~-—-> 2(‘&503 - 6H 3803
Q.18 How H;BO; can be prepared from Na,B,04?
Ans: Borax is treated with calculated quantity of conc. HySO4. When the solution
' is cooled, H;BO; settles down in the form of precipitate.

, Nang4O7 + IIQ%O4 5 51‘]20’ T NazSO,ﬂ ¥ 4]‘]@803 !
.19 How does HqB@g act as am acid? (M{nrpur 2011, Lahore 2011, D.G. Khan 2033}
Ans: H3;BO; reacts with water and releases u® 1ons from water. It accepts on®

ion and acts as a monobasic acid. '
H;BO; + H,O ——» (B +H®
.20 What is the effect of heat on HzBO;? &

. Ans: When H;BQO; is heated, it releases water molmulek inn three stages and B;0;
is produced in the long rumn. -

160°C
_ HiBO; i HBQ; % H20
- 140°C _

41‘1307 """"""" —nd H’)B4‘O’7 '1"' H")O
Red

I‘IquO"f Ny F;———P ?B’v Jz + Hgﬂ
 heat '

{0,204 Give uses of boric acid. : (Rawa!piundi 2010)

‘Ans: Orthoboric acid is used: - .
(i) In medicines as anuiseptic as dustmg powder in boric ointment and as
eye-wash. -
(i) In pottery as a glaze. The reason is that borate glazes are more fusible
than silicate glazes. They have high co-efficient of expansmn
(m) In candle industry for stiffening of wicks.

CHEMISTRY OF ALUMINIUM

Q.21 What are the important ores and minerals of Al? - (Lahore 2013)
Amns: Some important minerals of aluminium are as follows:
-~ Feldspar KAISi;Oy
Mica (muscovite) - KHAlL (Si04)s
Kaolin (china clay) © HAL(SIO), . H,O
Bauxite : ALO; . 2H,O
Cf)/ﬂht@ }"Jd;/\ IF

w322 What is anodizing? (DG W hawn 200.5)
Ans: The layer of ALOY, an the surface of aluminiom e very il s thickoe.
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Q.24
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Q.26
Ans:

Q27
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0.29
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Q.30
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Why Al is not found free in nature? . (Multan 2008, Faisalabad 2011)

Aluminium reacts with oxygen vigorously and. this reaction is highly
exothermic. This heat can be used for the melting of those metals whosc
oxides are reduced by aluminium powder. This strong affinity of Al for O,
does not allow Al to be free in nature. «

How does Al react with dil, and conc. H,SO4?  (Sarg. 2011, F. Abad 2012)
Aluminium reacts with dilute and cone. H,SO; as follows:

- dil ' .
2A1+ 3H,80, R AL(SOq4); +3H;

2ALF+ 61,50,

One.
> AL(SO); + 380, + 6H,0

How does Al react with conc. HNO;? - (Multan 2013)

Conc. HNO; has no action on aluminium. A protective layer of ALO; is
- developed which does not allow aluminium to react with HNO; further.

How does Al become water soluble by using NaOH. . (M ultan 2008)

Aluminium dissolves in alkalies with the evolufion of hydrogen gas, aml
soluble aluminates are produced. The reaction is‘as follows:

2A1 + 2NaOH + 2H;0 ————» 1 2Na,Al0; + 3H,
GENERAL FEATURES OF CARBON FAMILY

How inert pair effect controls the oxidation state of Sn and Pbh?
Sn and Pb can hardly promote their electrons from s-orbitals to vacant p-

orbtials, So they show thevalency of two rather than four. Well C, 5i, G

do not show the inert pair effect.

How earbon en behaves differently from other members of its own
group. : (]Lahore 2010)
(i) Itisthe hardest substance in its family. .

(i) It shows allotropy.

(iii) Tt shows catenation.
(iv) It is fundamental element in organic chemistry.

Mention various allotropic. modlﬁcatmns of elements of group IV-A:
The property of allotrapy is associated with all the elements of group IV A
except Pb. Carbon shows two, 91 two,; Ge two and Sn has three allotropu
forms.

“CO, AND SiO; -

What are the important ores of SiO,?
Important ores of silicon are as follows

Analeite (a zeolite) = NaAl(Si03); . H,O
Ashestos = (la Mga (S101)y
K aolin (china clay) < T LAL(SION, . O

Zueon ZrSi0y
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Why Al is not found free in nature? . (Multan 2008, Faisalabad 2011)

Aluminium reacts with oxygen vigorously and. this reaction is highly
exothermic. This heat can be used for the melting of those metals whosc
oxides are reduced by aluminium powder. This strong affinity of Al for O,
does not allow Al to be free in nature. «

How does Al react with dil, and conc. H,SO4?  (Sarg. 2011, F. Abad 2012)
Aluminium reacts with dilute and cone. H,SO; as follows:

- dil ' .
2A1+ 3H,80, R AL(SOq4); +3H;

2ALF+ 61,50,

One.
> AL(SO); + 380, + 6H,0

How does Al react with conc. HNO;? - (Multan 2013)

Conc. HNO; has no action on aluminium. A protective layer of ALO; is
- developed which does not allow aluminium to react with HNO; further.

How does Al become water soluble by using NaOH. . (M ultan 2008)

Aluminium dissolves in alkalies with the evolufion of hydrogen gas, aml
soluble aluminates are produced. The reaction is‘as follows:

2A1 + 2NaOH + 2H;0 ————» 1 2Na,Al0; + 3H,
GENERAL FEATURES OF CARBON FAMILY

How inert pair effect controls the oxidation state of Sn and Pbh?
Sn and Pb can hardly promote their electrons from s-orbitals to vacant p-

orbtials, So they show thevalency of two rather than four. Well C, 5i, G

do not show the inert pair effect.

How earbon en behaves differently from other members of its own
group. : (]Lahore 2010)
(i) Itisthe hardest substance in its family. .

(i) It shows allotropy.

(iii) Tt shows catenation.
(iv) It is fundamental element in organic chemistry.

Mention various allotropic. modlﬁcatmns of elements of group IV-A:
The property of allotrapy is associated with all the elements of group IV A
except Pb. Carbon shows two, 91 two,; Ge two and Sn has three allotropu
forms.

“CO, AND SiO; -

What are the important ores of SiO,?
Important ores of silicon are as follows

Analeite (a zeolite) = NaAl(Si03); . H,O
Ashestos = (la Mga (S101)y
K aolin (china clay) < T LAL(SION, . O

Zueon ZrSi0y



Q.31 What are the different forms in which SiQ; exists in the earth’s erust?

Ans: (i) Rock crystal (iiYAmethyst quartz (Jil) Sméky quartz
- -{iv) Rose quartz {(v)Milky quartz | .
.32 Why diamond is non-conductor of electricity? (Faisalabad 2010)

-Ams: Graphite has layered structure. Free electrons are present in them which are
' responsible for conduction of current. In diamond there are no free electrons.
Q.33 What is quartz and whai are its 1)a'uper’€m?3"’ ‘

Ams: Quartz is one of the common crystatiine form of ‘5102 It is. h'mi, britilc,
refractor and a colourless solid. . :
¢.Q.34 Why is CO, a gas at room ftemp:emim'e while Si0), is a solid?

{(Bahawalpur 2006, Sargodha 2006, Rawalpindi 2006, Sargodha 2008, Rwp. 2008, Sarg 2018, Mirpur 2011, '
Lahnra 2082, Guj. 2013, Faisalabad, 2013, Muitan 2013, 0.G. Khan 2013}

Amns: CO; pas at room temperature while §10, is a solid/ The reason is that
-COj exists in the form of diserete molecules which exist independently. In
case of Si0, there is a network structure. It is three.dimensional structure
giving a giant molecule. y C o
2(Q.35 Explain: o ‘ k {Bahawalpur 2011)
{a) CO,is non-polar in natiare,” ' |
(by €O, is acidic in character,
Ans: (a) CO, is a non-polar in nature. This is due to the linear structure of CQ,.
" Both dipoles can cancel the effect of each other and net dipole moment is

;ﬁ

ZEIro
5 kB B
O =L = 0

A
¥

{(b) - CO, is acidic in nature becayse it gives carbonic acid after dissolving
in. water. :

CO; - H;O e H)_CO},
| | | [LSILICATES
Q.36 What s silica glass? .

Ans: It is also called fused quartz. It is obtained by heating SiQ;,. It has random
structure. When it is cooled, it is not crystallized readily.

Q.37 How sodium silicate is prepared? (Faisalabad 2013) |

Ans: When Na,CO; is reacted with pure sand and heated in furnace, Na,Si0; is
obtained. It Is called water glass or soluble glass.

(3.38 What are the properties of water glass? | (Faisalabad 2013)

Ams: Tt is water soluble and its aqueous solation is strongly alkalme 10 used in
the preparation of chemical pardems wd s vsed o soap oonading (g
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.43
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Qudd

Amss

What ave the uses of sodinm silicate? ' , ,

It is used as a filler in the manufacture of soap, as a fire proof in textile, in
furniture polish, in calicoprinting and in preservation of CEES. -
What is chemical garden? {(Faisalabad 2012, Faisalabad 2013)
When the crystals of various soluble coloured salis ke NiCl;, FeSQy and
CuS0; ete. are placed in a solution of water glass, there happens a beautiful
growth of crystals. This is called silica garden or chemical garden. -

What are the uses of alwminium silicates or clay? " -

It is used to make porcelin and china clay. Impure clay is used to make
bricks, tiles and stone wares. R : :
How the clay is hardened? _ o

Clay is soaked in water and it is hydrated with the passage of time. It
becomes more and more plastic in nature. On heating, water of hydration is
lost and hard rock like mass is obtained, : ~ e
Give the formula of talc or soap stone. Gives its properties and uses:

: ' (Faisalabad 2011)
MgsHy(8i03), is the formaula of soap stone. It is.greasy 1o touch and is used-
in making cosmetics and household articles. ' |
What is ashestos? Give its uses? :

Asbestos is mixed silicate of Ca and Mg, with formula CaMg;(Si0;),.

- It is used to make incombustible fabrics and hard board.

Q.45

Amg:

(.46

SILICONIES

What are silicomes? Give thefr uses, .

- (Rawalpindi 2008, Lakore 2009, Lahore 2010, Multan 2011, Multan 2012)
The compounds of silica having long chains through oxygen atoms and
suitable number of alkyl groups are called silicones, Methyl silicones are the
most important '

CH, - CH;
| l
'“""O e Si""“‘ O....« Sl “*:—'0 ——
I !
- CH; CH;
Silicon oils are used:
(1)  For high temperature oil baths and high vacuum pumps.
(i) For low temperature lubrication, = 4 :
(v) The methylsilicones of high molar masses resemble rubber, They are
used in making rubber like tubing and sheets. 4 ‘
(vi) As insulating materials for electrical motors,
Why are lguid silicones preffered over ordinary organic lubricants?”

(Rawalpindi 2006, Guj. 2008, Lahore 2008, B. Pur 2009, Sargodha 2009, Lahore 20 19,

A

Sarg. 2011, Mirpur 2011, Fed. 2013)
There happens a ‘very small change in viscosity with the change in
temperature for silicones. When the temperature drops from 100°C to 0°C,
then the viscosities of petroleum oils which are used as [ubricants increase
their viscosity 100 times. Anyhow, viscosities of silicon oils increase less
than four tmes for this change ol temperature. fence, silicones are preferred
aover ordimnry oreatde labric nnte
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ANSWERS TO THE SHORT QUESTIONS

GENFRAL FEATURES OF V-A GROUP ELEMENTS

What is the general occurrence of elements of group V-A? _

Nitrogen occurs as Np in the atmosphere 80 % by volume. Phosphorus
occurs in the form of its compounds as phosphates. Arsenic, antimony and
bismuth are less abundant. : ‘
How allotropy is associated with nitrogen and phosphorus?

Nitrogen has two allotropic forms in the solid states i.e. a-nitrogen and P-
nitrogen: :

. Phosphorus has six a]lotrdpic forms: : :
(i}  white (i) red (ili) scarlet (iv) o-black

(v) [-block (vi) violet _

How the melting and boiling pointsfor the elements of group V-A vary
down the group. -

Melting points increase from upper to the downward direction except
antimony and bismuth, Bismuth has lower meiting point than antimony.
How the involvement of d-orbital increases the oxidation number of
phosphorus? - ‘ :

Phosphorus has available d-orbitals'in its outermost shell. Electrons can be
promoted from s-orbital to-this d-orbital and five unpaired electrons become
available. In this way itCan show the valency of five.

W’h)" the outermost b-sub-shells of group V-A elements are extra stable?
p-sub-shell has three electrons in the outermost shell of group V-A. This is
half-filled. The half-filled orbitals are extra stable. |

What typeof oxides are mostly given by the elements of group V-A?

The oxides having the general formulas M>O;, M,0; and M>Os are given by
the elements of group V-A. Anyhow, nitrogen can give N;O, and NO as,
additional oxides which are not given by other elements of this group.

Write down the formulas and names of oxyacids of nitrogen,
phosphorus, arsenic and antimony with oxidation number +3:

These compounds are: , | |

HNO, Nitric acid

H;PO, Phosphoric acid

H3AsO,  Arsenic acid

VHngO‘; Antimonic acid .

How does nitrogen differ from its family members in physicul state,
atomicity and variety of oxidation states? (Mirpur 2011)
Nitrogen is a gas but other members are solids. Nitrogen is dintomic while
others are tetratomic (P, Asy and Shy). Oxidation states of nitrogen are +1,
D b s 1 2 U while other elements donot show the Varlety of



(.16 How does NO; act as an oxidizing agent?
" (Lahore 2008, Faisalabad 2018, Rwp. 2011, Faisalabad 2013, D.G. Rhuan 2013)
Ans: NO, can oxidize H,5 to S, CO to COy, FeSO, to Fey(SOy); and Kl to L.

NO, + Hy§ ————> NO+H0+8
NO‘) +CO e CO; + NO _
" NO, + 2KI ————> 2KNO; +1
| HNO,

Q.17 How does HNO; acis as an oxidizing agent? (Lahore 2012, Guj. 2012
Ans: HNO, releases atomic oxygen which converis HI to L, SO, to H,80;,, Sl
" to SnCly ete. - | . | -

(i) ZHNG,+2HI —> L + 2NO + 2H;0
(11) ZHNG,; + SO, - s HzSO;j, + 2ZNO

(iif) SnCl, +2HCL +2HNO, ———> SnCly + 2NO + 2,0
" Co(NHy), + 2HNO, —— CO; + N +3H,0

Q.18 How does HINO; act as a reducing agent?  (Rawalpindi 2008, Multan 2011)
Ans: Certain strong oxidizing agents like acidified KMnQO,, acidified K;Cr,0; and
. H,0, are reduced by BNO,. - '

HNO,; + Hy0y - HNO; + H;0
. HNO, + By + H;O —~> 2HBr + HNO; -
SKMNO; + 3H,S04 + SHNO, =5 K804 + 2MnSO; + SHNO; + 3H,0
[ aNo, |

Q.19 Write down fhe redctions imvolved in the preparation of HNO; by
~ Birckiand Eyde’s process. . ’
Ans: Reactions completes in four stages:
Electric current -

N, + 02 > ZNO
INQ + Q; ——————> ZNO,

ZNQO; + H,O 3 HNO, + HNO;
B 3AHNO; ——> HNO; + 2NO + HO
Q.20 How dilute HNO; can be concentrated on commercial scale? <
Ans: With concentrated H;SO;, 68 % HNO;, is converted into 98 % HNO;. Water
. is absorbed by H;S0s. To get 100 % HNO,, it is strongly cooled. Pure acid
is deposited as colourless crystals at — 42°C. These crystals are melted to gel
100 % HNO,. ' e . . ‘
Q.21 Gives the reactions of HNOs in which it acts as an oxidizing agent:
: (Sarg. 2011, Lahore 2011, Faisalabad 2011)
Ans: HNOQ; can oxidize FeSO4, HpS, HL, SO, and sugar
6FeSO, + 3H,50, + 2ZHNO3; ———> 3Fey(SO4); + 2NO + 4H,0
' 3H,S + ZHNOQ; ——> 2NO + 38 + 4H,0
SO, + ZHNO; ——>» H,SO4 + 2NO,
Q.22 What is aqua regia and how does it dissolve the noble metals?

(Rwp. 2006, Bhawalpur 2006, Lahore 2007, Faisglabad 2008, Frisalabad 2010, Multan 2001, Bahawalpus
2011, Guj. 2012, ¥. Abad 2012, Guj. 2013, K. Abad 2003, Mubtan 2003, DG, Khan 2013)

Ans: When cone. TICH and cone. HINO, are mixed in the ratio of 311, the mixturo
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. Ans:

Q.24

Ans:

Q25
Ans:

What is meant by fuming nitric acid? - (Faisalabad 2008)
Concentrated nitric acid is a colourless volatile liquid and it fumes strongly
in the air. Actually it evolves the NO; gas. '

Describe "Ring test" for the confirmation of the presence of nitrate ions

_in solution.  (Gujranwala 2008, Gujranwala 2010, D. G. Khan 2011)

Ring test is for NO? jon in aqueous solution. To the salt solution add

freshly prepared solution of FeSOs. Then add a few drops of conc. H;50,
along the side of the test tube. A brown ring is produced. This is due to
FeSO4NO. e

PHOSPHORUS

How does phosphorus occur in the form of minerals, in plants and
animal tissues? ‘ = .

The important ores of phosphorus are
Ca3(POsh ‘ = Phosphate rock
Cas(PO;); CaCl, -~ = Chlorapatite

' 3Cay(POy), . CaF, = Fluorapatite

Q.26

. Ans:

Q.27
Ans:

It also occur: in plants and animal tissues. Phosphorus is found in seeds,
yolks of eggs, nerves, brain and bone marrow, |
How do you compare the properties of white and red phosphorus?

N\ (Lahore 2011)

‘White phosphorus is yellowish white _sixbsténce and is a waxy solid. It is

volatile in nature, soluble in benzene and CS,. Its molecules are Py and
tetrahedral in shape. Red phosphorus is poisonous, but less than that of
white phosphorus. I is less reactive than wliite phosphorus. It exists in the
form of tetrahedral P4 units to give macromolecules. -

T ALIDES OF PHOSPHORUS

Ilow do you compare the structures of PCl; and NH3? -
In both molecules, the central atom is sp?-hybridized and, they have lonce
pair at the fourth ccrmer. They have pyramidal structures. Anyhow, bond

* angles and bond lenghs are different.

Q.28

Ans:

Q.29
Ans:

How PCl, and PCls react with alcohols and carboxylic acids?

- s (D.G. Khan 2013)
The phosphorus halices react with alcohols and carboxylic acids lo pive
alkyl halides and acid halides

3ROH + PCly o5 3RCI+HsPO,

ROH +PCls ~ —-——> RCI+POCL+ HCl

ARCOOH + PCly——> 3RCOCIH+ HaPOs

RCOOH + PCly ————> RCOCI+ POC + HCI
’ OXIDES OF PHOSPHORUS

Give the names and formulas of various oxides of phosphorus?
Phosphorus pives four different types of oxides.
Phosphorus trioxide = Py or P4Og
Phosphorus tetraoxide = Py
D0y



Q.30 How does P,0; react with water in cold and hot state? (Lahore 2012)
Ans: P,0; reacts with water in cold state to give H;PO;. In hot state, it gives
H;PO; - :

: ~ cold -
- PO,y +3H,0 e 2H;P0O,

hot
2P203 + 6H20 ————d 3H3PO4 + PH;,

Q.31 How does P,0s react with water in cold and hot state?  (Guj. 2012)
Ans: , o - ' ' -
: ' cold -
})205 + Hzo e 2}'IPO3
' normal
PgOs a3 21‘120 Ty H4P207'
hot
, PzOs + 3H20 e 2 2H3PO4

.32 Justify that P,Ox is the dehyderating reagent?

. (Sargodha 2008, D.ID.K 2009, Rwp. 2019, Rwp, 2011)
Ans: P,Os takes up water molecule from various compounds to.give HPO,.

2}‘{N03 k2 P205 o 2HPO3 + NVZOS
HzSO4 o+ P2‘05 S — 2Hp03 I SO3
2CH;COOH + Py0s ————— (CH;CO)0 + 2HPO;
C:H;0H + P,0, i ONY - TP,

OXYACIDS OF PHOSPHORUS

Q.33 Give the names and formulas of ‘oxyacids of phosphorus and indicate
_ the oxidation number of phosphorus in them: |
Ans: Some typical oxyacids of phosphorus are as follows:
oxidation states of P
(1)  Hypophosphorus acid = H,PQ,, +1
(ii) . Phosphorus acid - = H;PO;,, 44
(iii) Hypophosphoric acid = H,P,0s, +4
o (v) Orthophosphoric acid = H;PO,,  +5
€2.34 HyPOs is dibasic acid althou: 4 it has three hydrogen atoms in that. Give
: reasons: " ' : : |
Ans: The structure of H;PO; shows that one of the hydrogens is directly
connected with phosphorus which'is not ionizable. So it does not release
third hydrogen. Only two hydrogens are ionizable. _ '

0
I
P y

VAN
OH " H OH
Q.35 Give reactions to j ustify that H;PO; is a reducing agent:
Ans: H;PO; reduces CuSO; to copper metal, AgNO; + NH,OH to silver metal
CuSO, + POy + HL,0 » HiPOy + H,SO4 + Cul
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Q.36 How H;PO, is affected at high temperature?
Ans: When H;PO; is heated at 240°C, it gives perphosphoric acid and on further
heating, it finally gives P,Os '
: : . . 240°C , .
2H5P0, e H.P,0, + H,0
' 316°C
HP 0 ———— 2“:?03 + H,0
' - 600 - 700°C
2HPO; — > P,0s + H,O
GENERAL FEATURES OF GROUP VI-A ELEMENTS

Q.37 How do you compare the elements of the group VI-A in their physical
states? . (Mirpur 2011, Faisalabad 2011)

Ans: Oxygen is a gas while other family members are solids. Anyhow, their
melting and boiling points increase down the group. Ps is a soft substance as
compared to Te. _ ' : :

Q.38 How sulphur can increase its oxidation number but oxygen can not?

A : (Sarg. 2010, Multan 2012, Lahore 2013)

Ans: Electronic distribution of sulphur shows that d-orbital is available for the
promotion of ele~trons. So four and six unpaired electrons can develop. In
this way, it increases its oxidation number as +4 and +6.

Q.39 Mention various allotropic forms for the elements of group VI-A:

Ans: Oxygen has two non-métallic forms as O, and O;. Sulphur exists as

- rhombic, monoclinic and plastic sulphur. Se has red and grey, both are non-

metallic. Te has two forms, metallic.and non-metallic. Po has two metallic
forms i.e. a and f3. ' ‘

Q.40 How does oxygen differ from its own family members especially
: sulphur? g (Mirpur 7011, Faisalabad 2011, Muitan 2012, Lahore 2013, D.G. Khan 2013)

Ans: Oxygen has very smaii size and high electronegativity. d-orbitals are not
available for the promaotion of electrons. So oxidation number does not
increase. Oxygen. is hig-hly electronegative as compared to sulphur. O, is a
gas at room temperature but sulphur is solid. ‘

OCCURRENCE OF OXYGEN AND SULPHUR

Q.41 How does oxygen occu: in nature? ; (Guj. 2013)

Ans: It is a 44.6 % of earth’s zrust. 25 % of atmosphere by weight is free oxygen.
Water contains 89 % ox:-gen by weight. Chalk contains 48 % oxygen, while
Si0, has 53 % of oxygen by weight. ‘ }

Q.42 HoWw does sulphur occui in nature? (Guj. 2013)

Ans: Sulphur occurs in the form of compounds like galena (PbS), zinc blend
(ZnS) cinabar (HgS), copper pyrite (CuzS) and iron pyrites (FeSy): The
organic compounds and vegetables products like onion, garlic, mustard, hair,
it and proteins contain sulphur in them.

H,S80,

(0.43 Mention the catalytic condition fer the manufacture of H,SO4 in contact
process: (Sarg. 2011)

Ans: V,05 or Fe,Oy with the little amount of CuO can be used as catalyst.
Anyhow, Pt metal supported on MgSO; can also be used as a catalyst.

.44 What are the optimum conditions for the manufacture of THLSOy in the

contact tower?
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OXIDES OF NITROGEN

Q.9 Write down the names, formulas and colours of oxides of nitrogen along

with the oxidation states of nitrogen in them:
Ans: Nitrogen gives five oxides which are as follows

NG = Dinitrbgen oxide + 1 (colourless)

NO = Nitrogen oxide + 2 (colourless)

N,O; = Dinitrogen trioxide - +3

N,O4 = Nitrogen dioxide  +4 (reddish brown)

N,Os = Dinitrogen pentaoxide +5
Q.10 How do you justify that N;O is a supporter of combustion?
Ans: N,O reacts with carben, sulphur, phosphorus magnesium, sodium and

copper to give their oxides and nitrogen gas is set free

C+ 2N20 — CO, + 2N2

Q.11 How do you compare the structures of N;O and NO? (Multan 2013)
Ans: N,O has a linear structure and shows resonance |

The structure of NO exists in the form of a dimmer.

'NEN®WO®,
: ' .10 A
N——2%
:1.40 A
NLE— & _

Q.12 What is the reaction of NO with FeSQO, so!utmn" :
Ans: NO reacts with. FeSO, to give a black compound. When this black

compound is heated, NO gas is released

FeSCy + NO —— FeSO4 . NO
| Black ppt. :
Q.13 Justify that NO acts as an oxidizing agent: - (Lahore 2012)
Ans: NO oxidizes SO, to H,S0O,. If oxidizes H,SO; to H,80, and HyS to S
2NO + SO, + H,O -» H,S04 + NO
H,S + 2NO ——> H;0+ S+ N0
H,S0; + 2NO ———— H;S504+ N;O

(.14 How NO, is prepared from (Lahore 2010)

(a) PbNO; (b) Cu and HNO; |
Ans: 2Pb (NO;), ——> 2PbO +4NO, + 0O,

Cu + 4HNO; —— Cu(NOy), +2NO, +2H,0
().15 What is the effect of temperature on N;0,? (Lahore 2009)
Ans: N,y is converted to NO, through the following sequence of reactions.

UN & 24, 140 020

N, - " N, TN - " 2INQO, = TONO Y (),



Q.45 Give the advantages of contact process for the manufacture of sulphuric acid.
: ' : ' ‘ (Sarg. 2011)
Amns: Contact process is superior to lead chamber process for the manufacture of
- H,80; due to following reasons: E
1. A purified form of H,S0; is prepared.
2. Solid catalyst ic used like V20s and Pt., while in the lead chamber
_ process, NO, gas is used as a catalyst. ' '
Q.46 Why SO, gas is dissolved in H,50,, but not in water in contact process?
o ' {Multan 2006, Bahawalpur 2011, Lahore 2012, Multan 2013)
Ams: SO; is dissolved in H380, to form oleums or fuming H,S0,. If 50, is
dissolved directly in water, then a large amount of heat is evolved. This heat
gives a denhse form of minute particles of H,SO,. These particles do not
‘ easily condense down. ;
Q.47 How does IS0, act as a dehydrating reagent? 4
(Faisalabad 2008, Lahore 2010, D. G. Khan 2611, Lahore 2013, D.G. Khan 2013)
Ans: HpS0, has a strong affinity for water. It dehydrates oxalic acid, formic acid
- ethyl alcohol, glucose, sucrose and starch, .

HCOOH — 2504 150 + COo
- L £
(Coom), — 2% 5, CO; + H,0
Q.48 Write down the equation for the reaction beétween conc. H,SO,; and
copper and explain what type of reaction is i,
Amns: When concenirated H;80; in the cold staté then no reaction takes place with
copper. Anyhow when hot concentrated H.S0O, is reacted with Cu metal then
S0, gas evolves alongwith the formation of CuSO; and H,0.
- Cu + HpSOy ———=5 €SO, + 2H O+ 80,
This is an oxidation reduction reaction. Cu is oxidized and its oxidation
number increases from zero to. +2. Sulphur is reduced from H,SO, and
' changes iis oxidation number from +6 to +4.
Q.49 How KMnQ, and K,CnO0y react with HLSO,?
Ams: The reactions are as follows in which atomic oxygen is evolved:
2KMnOy, + 3H,S0, - K,80; + 2MnSO, + 3H,0 + § [O]
KzCl’;gO-y + HzSO4 —_——3 KzSO4 -+ CTz(SO4)3 + 4H20 +3[0]
Q.50 Justify that FI,80, is a king of chemicals; - ' v
Ans: H,SO, is ‘used in almort all the industries. Industrial development of a
" country can be best esti: ated from annual consumption of H2§O4. Itisa
barometer of industries. ‘ :
Q.51 Discuss the structure of H,80, and phosphoric acid:

®

. Ty

H

Ans: : .
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Ans:

Q.6

Ans:

Q.7

Ans:

Q.8

Ans:

ANSWERS TO THE SHORT QUESTIONS

GENFRAL FEATURES OF V-A GROUP ELEMENTS

What is the general occurrence of elements of group V-A? _

Nitrogen occurs as Np in the atmosphere 80 % by volume. Phosphorus
occurs in the form of its compounds as phosphates. Arsenic, antimony and
bismuth are less abundant. : ‘
How allotropy is associated with nitrogen and phosphorus?

Nitrogen has two allotropic forms in the solid states i.e. a-nitrogen and P-
nitrogen: :

. Phosphorus has six a]lotrdpic forms: : :
(i}  white (i) red (ili) scarlet (iv) o-black

(v) [-block (vi) violet _

How the melting and boiling pointsfor the elements of group V-A vary
down the group. -

Melting points increase from upper to the downward direction except
antimony and bismuth, Bismuth has lower meiting point than antimony.
How the involvement of d-orbital increases the oxidation number of
phosphorus? - ‘ :

Phosphorus has available d-orbitals'in its outermost shell. Electrons can be
promoted from s-orbital to-this d-orbital and five unpaired electrons become
available. In this way itCan show the valency of five.

W’h)" the outermost b-sub-shells of group V-A elements are extra stable?
p-sub-shell has three electrons in the outermost shell of group V-A. This is
half-filled. The half-filled orbitals are extra stable. |

What typeof oxides are mostly given by the elements of group V-A?

The oxides having the general formulas M>O;, M,0; and M>Os are given by
the elements of group V-A. Anyhow, nitrogen can give N;O, and NO as,
additional oxides which are not given by other elements of this group.

Write down the formulas and names of oxyacids of nitrogen,
phosphorus, arsenic and antimony with oxidation number +3:

These compounds are: , | |

HNO, Nitric acid

H;PO, Phosphoric acid

H3AsO,  Arsenic acid

VHngO‘; Antimonic acid .

How does nitrogen differ from its family members in physicul state,
atomicity and variety of oxidation states? (Mirpur 2011)
Nitrogen is a gas but other members are solids. Nitrogen is dintomic while
others are tetratomic (P, Asy and Shy). Oxidation states of nitrogen are +1,
D b s 1 2 U while other elements donot show the Varlety of



(.16 How does NO; act as an oxidizing agent?
" (Lahore 2008, Faisalabad 2018, Rwp. 2011, Faisalabad 2013, D.G. Rhuan 2013)
Ans: NO, can oxidize H,5 to S, CO to COy, FeSO, to Fey(SOy); and Kl to L.

NO, + Hy§ ————> NO+H0+8
NO‘) +CO e CO; + NO _
" NO, + 2KI ————> 2KNO; +1
| HNO,

Q.17 How does HNO; acis as an oxidizing agent? (Lahore 2012, Guj. 2012
Ans: HNO, releases atomic oxygen which converis HI to L, SO, to H,80;,, Sl
" to SnCly ete. - | . | -

(i) ZHNG,+2HI —> L + 2NO + 2H;0
(11) ZHNG,; + SO, - s HzSO;j, + 2ZNO

(iif) SnCl, +2HCL +2HNO, ———> SnCly + 2NO + 2,0
" Co(NHy), + 2HNO, —— CO; + N +3H,0

Q.18 How does HINO; act as a reducing agent?  (Rawalpindi 2008, Multan 2011)
Ans: Certain strong oxidizing agents like acidified KMnQO,, acidified K;Cr,0; and
. H,0, are reduced by BNO,. - '

HNO,; + Hy0y - HNO; + H;0
. HNO, + By + H;O —~> 2HBr + HNO; -
SKMNO; + 3H,S04 + SHNO, =5 K804 + 2MnSO; + SHNO; + 3H,0
[ aNo, |

Q.19 Write down fhe redctions imvolved in the preparation of HNO; by
~ Birckiand Eyde’s process. . ’
Ans: Reactions completes in four stages:
Electric current -

N, + 02 > ZNO
INQ + Q; ——————> ZNO,

ZNQO; + H,O 3 HNO, + HNO;
B 3AHNO; ——> HNO; + 2NO + HO
Q.20 How dilute HNO; can be concentrated on commercial scale? <
Ans: With concentrated H;SO;, 68 % HNO;, is converted into 98 % HNO;. Water
. is absorbed by H;S0s. To get 100 % HNO,, it is strongly cooled. Pure acid
is deposited as colourless crystals at — 42°C. These crystals are melted to gel
100 % HNO,. ' e . . ‘
Q.21 Gives the reactions of HNOs in which it acts as an oxidizing agent:
: (Sarg. 2011, Lahore 2011, Faisalabad 2011)
Ans: HNOQ; can oxidize FeSO4, HpS, HL, SO, and sugar
6FeSO, + 3H,50, + 2ZHNO3; ———> 3Fey(SO4); + 2NO + 4H,0
' 3H,S + ZHNOQ; ——> 2NO + 38 + 4H,0
SO, + ZHNO; ——>» H,SO4 + 2NO,
Q.22 What is aqua regia and how does it dissolve the noble metals?

(Rwp. 2006, Bhawalpur 2006, Lahore 2007, Faisglabad 2008, Frisalabad 2010, Multan 2001, Bahawalpus
2011, Guj. 2012, ¥. Abad 2012, Guj. 2013, K. Abad 2003, Mubtan 2003, DG, Khan 2013)

Ans: When cone. TICH and cone. HINO, are mixed in the ratio of 311, the mixturo
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. Ans:

Q.24

Ans:

Q25
Ans:

What is meant by fuming nitric acid? - (Faisalabad 2008)
Concentrated nitric acid is a colourless volatile liquid and it fumes strongly
in the air. Actually it evolves the NO; gas. '

Describe "Ring test" for the confirmation of the presence of nitrate ions

_in solution.  (Gujranwala 2008, Gujranwala 2010, D. G. Khan 2011)

Ring test is for NO? jon in aqueous solution. To the salt solution add

freshly prepared solution of FeSOs. Then add a few drops of conc. H;50,
along the side of the test tube. A brown ring is produced. This is due to
FeSO4NO. e

PHOSPHORUS

How does phosphorus occur in the form of minerals, in plants and
animal tissues? ‘ = .

The important ores of phosphorus are
Ca3(POsh ‘ = Phosphate rock
Cas(PO;); CaCl, -~ = Chlorapatite

' 3Cay(POy), . CaF, = Fluorapatite

Q.26

. Ans:

Q.27
Ans:

It also occur: in plants and animal tissues. Phosphorus is found in seeds,
yolks of eggs, nerves, brain and bone marrow, |
How do you compare the properties of white and red phosphorus?

N\ (Lahore 2011)

‘White phosphorus is yellowish white _sixbsténce and is a waxy solid. It is

volatile in nature, soluble in benzene and CS,. Its molecules are Py and
tetrahedral in shape. Red phosphorus is poisonous, but less than that of
white phosphorus. I is less reactive than wliite phosphorus. It exists in the
form of tetrahedral P4 units to give macromolecules. -

T ALIDES OF PHOSPHORUS

Ilow do you compare the structures of PCl; and NH3? -
In both molecules, the central atom is sp?-hybridized and, they have lonce
pair at the fourth ccrmer. They have pyramidal structures. Anyhow, bond

* angles and bond lenghs are different.

Q.28

Ans:

Q.29
Ans:

How PCl, and PCls react with alcohols and carboxylic acids?

- s (D.G. Khan 2013)
The phosphorus halices react with alcohols and carboxylic acids lo pive
alkyl halides and acid halides

3ROH + PCly o5 3RCI+HsPO,

ROH +PCls ~ —-——> RCI+POCL+ HCl

ARCOOH + PCly——> 3RCOCIH+ HaPOs

RCOOH + PCly ————> RCOCI+ POC + HCI
’ OXIDES OF PHOSPHORUS

Give the names and formulas of various oxides of phosphorus?
Phosphorus pives four different types of oxides.
Phosphorus trioxide = Py or P4Og
Phosphorus tetraoxide = Py
D0y



Q.30 How does P,0; react with water in cold and hot state? (Lahore 2012)
Ans: P,0; reacts with water in cold state to give H;PO;. In hot state, it gives
H;PO; - :

: ~ cold -
- PO,y +3H,0 e 2H;P0O,

hot
2P203 + 6H20 ————d 3H3PO4 + PH;,

Q.31 How does P,0s react with water in cold and hot state?  (Guj. 2012)
Ans: , o - ' ' -
: ' cold -
})205 + Hzo e 2}'IPO3
' normal
PgOs a3 21‘120 Ty H4P207'
hot
, PzOs + 3H20 e 2 2H3PO4

.32 Justify that P,Ox is the dehyderating reagent?

. (Sargodha 2008, D.ID.K 2009, Rwp. 2019, Rwp, 2011)
Ans: P,Os takes up water molecule from various compounds to.give HPO,.

2}‘{N03 k2 P205 o 2HPO3 + NVZOS
HzSO4 o+ P2‘05 S — 2Hp03 I SO3
2CH;COOH + Py0s ————— (CH;CO)0 + 2HPO;
C:H;0H + P,0, i ONY - TP,

OXYACIDS OF PHOSPHORUS

Q.33 Give the names and formulas of ‘oxyacids of phosphorus and indicate
_ the oxidation number of phosphorus in them: |
Ans: Some typical oxyacids of phosphorus are as follows:
oxidation states of P
(1)  Hypophosphorus acid = H,PQ,, +1
(ii) . Phosphorus acid - = H;PO;,, 44
(iii) Hypophosphoric acid = H,P,0s, +4
o (v) Orthophosphoric acid = H;PO,,  +5
€2.34 HyPOs is dibasic acid althou: 4 it has three hydrogen atoms in that. Give
: reasons: " ' : : |
Ans: The structure of H;PO; shows that one of the hydrogens is directly
connected with phosphorus which'is not ionizable. So it does not release
third hydrogen. Only two hydrogens are ionizable. _ '

0
I
P y
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OH " H OH
Q.35 Give reactions to j ustify that H;PO; is a reducing agent:
Ans: H;PO; reduces CuSO; to copper metal, AgNO; + NH,OH to silver metal
CuSO, + POy + HL,0 » HiPOy + H,SO4 + Cul
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Q.36 How H;PO, is affected at high temperature?
Ans: When H;PO; is heated at 240°C, it gives perphosphoric acid and on further
heating, it finally gives P,Os '
: : . . 240°C , .
2H5P0, e H.P,0, + H,0
' 316°C
HP 0 ———— 2“:?03 + H,0
' - 600 - 700°C
2HPO; — > P,0s + H,O
GENERAL FEATURES OF GROUP VI-A ELEMENTS

Q.37 How do you compare the elements of the group VI-A in their physical
states? . (Mirpur 2011, Faisalabad 2011)

Ans: Oxygen is a gas while other family members are solids. Anyhow, their
melting and boiling points increase down the group. Ps is a soft substance as
compared to Te. _ ' : :

Q.38 How sulphur can increase its oxidation number but oxygen can not?

A : (Sarg. 2010, Multan 2012, Lahore 2013)

Ans: Electronic distribution of sulphur shows that d-orbital is available for the
promotion of ele~trons. So four and six unpaired electrons can develop. In
this way, it increases its oxidation number as +4 and +6.

Q.39 Mention various allotropic forms for the elements of group VI-A:

Ans: Oxygen has two non-métallic forms as O, and O;. Sulphur exists as

- rhombic, monoclinic and plastic sulphur. Se has red and grey, both are non-

metallic. Te has two forms, metallic.and non-metallic. Po has two metallic
forms i.e. a and f3. ' ‘

Q.40 How does oxygen differ from its own family members especially
: sulphur? g (Mirpur 7011, Faisalabad 2011, Muitan 2012, Lahore 2013, D.G. Khan 2013)

Ans: Oxygen has very smaii size and high electronegativity. d-orbitals are not
available for the promaotion of electrons. So oxidation number does not
increase. Oxygen. is hig-hly electronegative as compared to sulphur. O, is a
gas at room temperature but sulphur is solid. ‘

OCCURRENCE OF OXYGEN AND SULPHUR

Q.41 How does oxygen occu: in nature? ; (Guj. 2013)

Ans: It is a 44.6 % of earth’s zrust. 25 % of atmosphere by weight is free oxygen.
Water contains 89 % ox:-gen by weight. Chalk contains 48 % oxygen, while
Si0, has 53 % of oxygen by weight. ‘ }

Q.42 HoWw does sulphur occui in nature? (Guj. 2013)

Ans: Sulphur occurs in the form of compounds like galena (PbS), zinc blend
(ZnS) cinabar (HgS), copper pyrite (CuzS) and iron pyrites (FeSy): The
organic compounds and vegetables products like onion, garlic, mustard, hair,
it and proteins contain sulphur in them.

H,S80,

(0.43 Mention the catalytic condition fer the manufacture of H,SO4 in contact
process: (Sarg. 2011)

Ans: V,05 or Fe,Oy with the little amount of CuO can be used as catalyst.
Anyhow, Pt metal supported on MgSO; can also be used as a catalyst.

.44 What are the optimum conditions for the manufacture of THLSOy in the

contact tower?
PR - FRr— T VAYAY O Y sl e

vintaanedd of oo pressure of 1oatm. A



[Chapter 4] Group V-A and VI-A Elemenis

OXIDES OF NITROGEN

Q.9 Write down the names, formulas and colours of oxides of nitrogen along

with the oxidation states of nitrogen in them:
Ans: Nitrogen gives five oxides which are as follows

NG = Dinitrbgen oxide + 1 (colourless)

NO = Nitrogen oxide + 2 (colourless)

N,O; = Dinitrogen trioxide - +3

N,O4 = Nitrogen dioxide  +4 (reddish brown)

N,Os = Dinitrogen pentaoxide +5
Q.10 How do you justify that N;O is a supporter of combustion?
Ans: N,O reacts with carben, sulphur, phosphorus magnesium, sodium and

copper to give their oxides and nitrogen gas is set free

C+ 2N20 — CO, + 2N2

Q.11 How do you compare the structures of N;O and NO? (Multan 2013)
Ans: N,O has a linear structure and shows resonance |

The structure of NO exists in the form of a dimmer.

'NEN®WO®,
: ' .10 A
N——2%
:1.40 A
NLE— & _

Q.12 What is the reaction of NO with FeSQO, so!utmn" :
Ans: NO reacts with. FeSO, to give a black compound. When this black

compound is heated, NO gas is released

FeSCy + NO —— FeSO4 . NO
| Black ppt. :
Q.13 Justify that NO acts as an oxidizing agent: - (Lahore 2012)
Ans: NO oxidizes SO, to H,S0O,. If oxidizes H,SO; to H,80, and HyS to S
2NO + SO, + H,O -» H,S04 + NO
H,S + 2NO ——> H;0+ S+ N0
H,S0; + 2NO ———— H;S504+ N;O

(.14 How NO, is prepared from (Lahore 2010)

(a) PbNO; (b) Cu and HNO; |
Ans: 2Pb (NO;), ——> 2PbO +4NO, + 0O,

Cu + 4HNO; —— Cu(NOy), +2NO, +2H,0
().15 What is the effect of temperature on N;0,? (Lahore 2009)
Ans: N,y is converted to NO, through the following sequence of reactions.

UN & 24, 140 020

N, - " N, TN - " 2INQO, = TONO Y (),



Q.45 Give the advantages of contact process for the manufacture of sulphuric acid.
: ' : ' ‘ (Sarg. 2011)
Amns: Contact process is superior to lead chamber process for the manufacture of
- H,80; due to following reasons: E
1. A purified form of H,S0; is prepared.
2. Solid catalyst ic used like V20s and Pt., while in the lead chamber
_ process, NO, gas is used as a catalyst. ' '
Q.46 Why SO, gas is dissolved in H,50,, but not in water in contact process?
o ' {Multan 2006, Bahawalpur 2011, Lahore 2012, Multan 2013)
Ams: SO; is dissolved in H380, to form oleums or fuming H,S0,. If 50, is
dissolved directly in water, then a large amount of heat is evolved. This heat
gives a denhse form of minute particles of H,SO,. These particles do not
‘ easily condense down. ;
Q.47 How does IS0, act as a dehydrating reagent? 4
(Faisalabad 2008, Lahore 2010, D. G. Khan 2611, Lahore 2013, D.G. Khan 2013)
Ans: HpS0, has a strong affinity for water. It dehydrates oxalic acid, formic acid
- ethyl alcohol, glucose, sucrose and starch, .

HCOOH — 2504 150 + COo
- L £
(Coom), — 2% 5, CO; + H,0
Q.48 Write down the equation for the reaction beétween conc. H,SO,; and
copper and explain what type of reaction is i,
Amns: When concenirated H;80; in the cold staté then no reaction takes place with
copper. Anyhow when hot concentrated H.S0O, is reacted with Cu metal then
S0, gas evolves alongwith the formation of CuSO; and H,0.
- Cu + HpSOy ———=5 €SO, + 2H O+ 80,
This is an oxidation reduction reaction. Cu is oxidized and its oxidation
number increases from zero to. +2. Sulphur is reduced from H,SO, and
' changes iis oxidation number from +6 to +4.
Q.49 How KMnQ, and K,CnO0y react with HLSO,?
Ams: The reactions are as follows in which atomic oxygen is evolved:
2KMnOy, + 3H,S0, - K,80; + 2MnSO, + 3H,0 + § [O]
KzCl’;gO-y + HzSO4 —_——3 KzSO4 -+ CTz(SO4)3 + 4H20 +3[0]
Q.50 Justify that FI,80, is a king of chemicals; - ' v
Ans: H,SO, is ‘used in almort all the industries. Industrial development of a
" country can be best esti: ated from annual consumption of H2§O4. Itisa
barometer of industries. ‘ :
Q.51 Discuss the structure of H,80, and phosphoric acid:

®

. Ty

H

Ans: : .
o sO0 O
o ;; 'Y eeo " 2e (S ) " (] @
Hx*(QexSxeGexH OR H_Q——ﬁ-—g—-—ﬂ — o—~'s,—-.o +2H
@ - . 0 0
o 202 | 0
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Q.1
Ans:

Q2

Ans:

Q3
Ans:

ANSWERS TO THE SHORT QUESTIONS

GENERAL FEATURES OF TRANSITION ELEMENTS

What are the d-block elements? Why are they called so?
Those elements of periodic table whose outermost sub-shell is d- and it is in
the process of completion are called d-block elements. There are four series
of d-block elements i.e., 3d, 4d, 5d and 6d in period number 4, 5, 6 and 7
respectively. ' '
What are f-block elements? Why are they called so? (Faisalabad 2008)
Those elements. of the periodic table whose outermost sub-shell is f- and that
is in the process of completion are called f-block elements. There are two
series of f-block elements i.e. 4f and 5f. They lie in sixth and seventh
periods of the periodic table. :
Why d- and f-block elements are called transition elements?

' _ (Faisalabad 2008, D.G. Khan 2013)
In the periodic table, d- and f-block elements lie in between s and p-block:

~elements. So, their properties lie in” between s and p. That is why, they are

Q.4

Ans:

Q.5

Ans:
Q.6
Ans:
Q.7

Ans:

Q.8
Ans:

called transition elements. _

Why the electronic distribution of chromium and copper are different
from the rest of the elements of 3d series? (Lahore 2010)

In case of 54Cr, 3d-sub-shell has four electrons normally. It promotes one
electron from 4s-orbital and makes five electrons in 3d to make it half filled
and get extra stability. Similarly, copper promotes one electron from 4s-
orbital to 3d to make it fulfilled and make it stable.

L e 3dS4s! :

29Cu AR 3d104S"1 ‘ " .
What are typical and non-typical transition elements and why are they
called so? (Lahore 2008, D.G.K 2009, Faisalabad 2010)

The -elements of group II-BAZn, Cd, Hg) and III-B (Sc, Y, La) are non-
typical transition elements. They are at the boundaries of the series, and their
properties are not exactly identical to other d-block elements. The other
d-block elements are typical transition elements.

How do you distinguish between outer transition and inner transition
elements? , , '

The transition elements of d-series are outer transition elements. There are
four series of this category. The elements of f-block i.e. lanthanides and
actinides are inner transition elements.

What is lanthanide contraction? (D.G. Khan 2011, Faisalabad 2011)
No doubt, there is a increasing number of electrons from one d-series to the
next but the excessive increase of nuclear charge does not allow the sizes of
the elements to increase that much. This is called lanthanide contraction.

PROPERTIES OF TRANSITION ELEMENTS

How the atomic radii of d-block elements vary from left to the right in a
period? . : . . _
The atomic radii decrease from left to the right in all d-series. This is due to "
the increasing nuclear charges and same shielding effects. Anyhow, Zn, Cd
aﬂd“H_g show the abnormal behavicur due to their completely filled sub-
shells. : B _ )

-



Q.9

_ Ans:

Q.10

Ans:

Q.11

Ans:

Q.12
Ans:

Q.13
Ans:

Q.14

Ans:

Q.15

Ans;

Q.16

Ans:

How the ionization energy values change form left to the nght in
d-block elements?

Due to decreasmg sizes from left to the rignt, the ionization energy values -

'should increase from left to the right but some of the elements like Crand Ni

in 3d-series show the abnormal behaviour,

Justify the variation of binding energies in d-block elements from left to
right: ‘ - .
The binding energies depend upon the number of unpaired clectrons in the
outermost sub-shell. They are maximum -in the middle of the series. So
binding energies increase from left to right upto the middle and then they
decrease. -

Why the melting and boiling pomts are maximum somewhere in the
mxddle of the series of d-block elements?

The meltmg and boiling points depend upon the bmdmg energles which are
the results of number of unpaired electrons. Since the number of unpaired
electrons in the middle of the d-block series are greater. So melting and
boiling points in the middle are greater.

What is paramagnetism? What are its units?

Those substances which when placed between magnetic poles allow the
magnetic lines of forces pass through them are called paramagnetic. It is
measured in Bohr magnaton (B.M). It'is measured by Gouy’s balance.

How the property of paramagnetism is developed in the shbétances?

The unpaired electrons in“the outermost orbitals of substances create the
magnetic moment. This is due to the orbital motion and spin motion. This
magnetic moment is influenced by the external magnetic field.

Why the maximum paramagnetic strength is associated with the middle
elements of d-block series?

The elements in the middle of the series have greater number of unpaired
electrons in their outermost orbitals. This will create greater values of
magnetic moments. Hence they show greater paramagnetic. strength

What is the- reason for the \arlatlons of oxidation states of transntlon
elements? :

This is due to the greater number of unpaired electrons in the outermost
orbitals. These electrons can change the orbital due to small energy
differences and so the oxidation states can vary.

What is the reason for the development of the colours i in the compounds
of transition elements? or What is d-d transition?

{Sargodha 2008, Mirpur 2009, Falsalabad 2010, Faisalabad 2011)

Colours are developed due to the Jumpmg of electrons from low energy
levels to the higher ones and vice versa. d-orbitals are split up into t,g and eg
orbtials. Electrons are promoted from lower d-orbitals 10 higher d-orbitals
and photons of light are absorbed. The colour of the rest of the compounds
depends upon the complementary colour which is absorbed, This is called d

b Govennnie ob'inan:
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Q.17
Ans:

Q.18

Ans:

Q.19
Ans:

Q.20
Ans:

Q.21

Ans:

022

Ans:

Q.23

Ans:

Q.24

Ans:

What are complementary colours? Give examples:

When a particular wavelength is absorbed by a certain substance from the white
light, the rest of the light has a different colour from that one which is absorbed.
So, that colour is called the complementary colour of the absorbed one.

Why the catalytic properties are associated with the transition

. elements?

The substances having unpaired clectrons mostly act as catalysts. Actuélly,
they give the electrons to other species and make them activated and
increase the rates of reactions. :
What are interstitial compounds? Give their examples. (D.G. Khan 2013)
“Those compounds in which the interstices of the transxt;on metals in their
crystal structures are filled by small sized atoms like H, C, B, etc. are called -
interstitial compounds. . I

Give examples of alloys and give their properties: (pr 2011)

Alloys are mixtures of two or more than two metals. For example, brass,
bronze and coinage alloys are the best alloys. They are usually harder than
pure metals. They have high melting points and mot¢ resistant to corrosion.

TRANSITION METAL COMPLEXES

How,many types of various groups are present in the transmon metal
complex?

Transition metal complexes consist of cations and- anions with a few
exceptlons One of the_ion is complex which has central transition mctal

atom or ion and a few ligands are attached with that.

Give the nature of the ions which are produced in water when
Ks|Fe(CN)g) and [Cu(NH;),] SOy are dissolved in water:

Ks[Fe(CN)s] gives 4K" and [Fe(CN)s]™. ,
[Cu(NHs;)4] SO, gives [Cu(NH;)4]™ and S.O;;2 .

Indicate the central metal atom or ion along with its oxidation number
in the complexes: | v

() KyFe(CN)s] (i) - K;[Fe(CN)g} (i) [Ag(NHy)] ci
In (i) iron’is in +2 oxidation state

In  (ii) ironis in +3 oxidation state

In  (iii) silver is in +1 oxidation sta‘t‘c

Give three examples of each:

(i) Monodentate neutral ligands

(ii) Bidentate ligands.

()  HO, NI, PH,

L - co0®
(i) NIL NI SO



Q.25 What is co-ordination number and co-ordination sphere of a complex
compounds? | - (Gujranwala 2006)
Ans: The number of ligands which surround the central metal atom or ion is
called co-ordination number. The collection of central metal atom with all
_ the ligands is'called co-ordination sphere.
Q.26 What are chelates? _
(Labiore Board 2007, Multan 2009 Guj. 2010, Multan 2012, Lahore 2012)
- Ans: When a polydentate ligand surrounds the central metal atom or ion, cycllc
co-ordination complex ions are produced These are called chelates.

O:C—% O—C—'—O B
_ >\ |
O_C—O O——C=0

Dioxalato platinate (11) ion

Q.27 While naming the complex compounds, how do you end with negatively
charged ligands, positively charged ligands and neutral ligands?

Ans: Negatively charged ligands end in 'O, positively charged ligands end in
"jum’, and neutral ligands-are called as such.

Q.28 Name the following complexes. (Sarg. 2010)
- K;[PtCl], Na|[Mn{CO)s], [Co(en)zC!;,]Cl
K>[Cu(CN)], [Fe(CO)s]

Ans: Potassium hexachloroplatinate (IV); Sodium pentacarbonyl managanese (—I)
Dichlorobisethylene diamine cobalt (III) chloride. Potasium tetracyano
cuprate (II), Pentacarbonyl iron (0).

Q.29 Indicate the shapes of the transntlon metal ions in whlch ‘the central
metal atom or ion has sp’, dsp’ and dsp’ hybridization:

Ans: For sp’ hybridization, the structure is tetrahedral. For dsp® hybridization the
structuré -is 'square planar. For dsp’ hybridization triangular bipyramid

" structure is produced. |

IRON AND ITS VARIOUS FORMS

Q.30 Give the names and formulas for important ores of iron:
Ans: The important ores of iron are as follows:.

Magnetite Fe; O,
Haematite Fe, 04
Limonite _ Fe,O; . 3H,O

Copper iron pyrite  CuFeS,’
Q.31 How do you compare the cast iron, wrought iron-and steel with respect

to the percentage of carbon? (Rawalpindi 2010)
Ans: Cast iron , cartbon = 2.5-4.5%

Wrought iron, carbon = 0.1 -0.25%

Steel | carbon = 0.25-25%

Q.32 What are the uses of wrought iron?
Ans: It s extremely tough and used for the manufacture of those articles which
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Q.33

Ans:

How do you compare the wrought i iron and steel with respect to carbon,
sulphur, manganese and phosphorus"
Wrought iron Steel
- % age of carbon 012-025 - - 0.1 =15
% age of sulphur 02-0.15" 0.1 -4.0
" % age of manganese upto 0.25 ' 0.02-0.2
% age of phosphorus o 0.04-~02 0.04 - 0.07
| {| STEEL
How do you compare mild steel, medium carbon steel and high carbon

Q.34

Ans:

Q.35

Ans:

Q.36
Ans:

Q.37

Ans:

Q.38

Ans:

0.39
Ans:

steel with respect to their carbon contents and their properties?

_ % age of carbon
Mild steel : - 91-02
‘Medium carbon steel : 02-0.7
High carbon steel ' 0.7-1.5
What is the role of acldlc and basic lining in the open hearth process for

 the manufacture of steel?

Basic lining of dolomite is a mixture of CaO and MgO It removes the acidic
impurity like sulphur and phosphorus Acidic lining is of SO, and it removes
manganese and silicon.

Discuss the general shape of Bessemer’s converter:

It is a pear-shaped vessel made up of steel plates. There are holes at the
bottom. It is held on.a central axis and can be tilted.

How do you réemove the entrapped gases from the steel?
. (Lahore 2008, Gujranwala. 2010) ‘
A little aluminium or ferrosilicon is added. Aluminium combine with

nitrogen to give alummxum nitride. Entrapped bubbles of gases are called
blow holes.

How do you compare the cast iron, steel, and. wrought iron keeping in
view thelr hardness, malleability and meltmg points?

Cast iron Steel Wroughtl_iron
Carbon 25-45% 025-25% 0.12 - 0.25 %
Hardness - hard - medium soft
Malleability - brittle - - malleable and brittle malleable

COROSION OF IRON

Why the corrosion of metals is more rapid in the presence of water?

In the presence of water, the layer of oxides, sulphides or carbonates is
dissolved i water So the corrosion penctrates into the metal.



Q.40

How does electrochemical theory explain the corrosion of aluminium in’

~ the presence of copper? : (Faisalabad 2008, Sarg. 2010)

Ans:

Q.41
Ans:

Q.42
Ans:

_ Q.43
AllS‘

Q.44

Ans:

Q.45
Ans:

In the mixture of copper and aluminium, aluminium corrodes beoause it
loses the electrons, makes the Al™ and give AI(OH);.

How does the metallic coating prevent the corrosion? (Bahawalpur 2011)
When the surface of iron is covered with a layer of metal which is more
active than iron, iron will be protected. For examples, Zn, Sn, Al and Cr
coatings can help to stop corrosion of iron,

What do you mean by cathede coating?

If the sheets of iron are dlpped in molten tin and then passed to the hot pairs
of rollers, the process is called galvamzmg This is also called cathode
coatmg : o ~

CHROMATES AND DICHROMATES

What are chromates and dichromates?

Chromates are the salt of H,CrO,-and dichromates are the salts of HZCrzO-,
and these are two acids of chromium. _

How the acidic medium develops an equilibrium between chromate and

“dichromate ion? ~ (F. Abad 2013, Multan 2013)

When the medium is acidic, then Cr04@ ion changes to Cr207@ fon enid
equilibrium lies in the favour 6f Cr0, . |
20r0,2 + 2H® = > 00,2 +H,0
In basic medium the equilibrium is shifted to the backward dlrectlon
Give the uses of potassium chromate and its structure?

K,CrQ, is used for the manufacture of pigments, as a corrosion inhibitor, in
dying and tanning of .leather and as an indicator in AgNO; titrations. The

_ structure of K,CrO; is that of Cr04@ ion which is tetrahedral in shape

e
\@

\/

Q 46 How does K;Cr;O-, act as an oxldlzmg agent in the presence of H,SO,?

Ans:

Q.47

: (Faisalabad 2012, Guj. 2013)
K2Cr207 reacts with H2$O4 to give atomic oxygen which can oxidize other
substances:
K,;CrO; + 4H,8S0y ——— K,50,; + Crz(SO4)3 +4H,0 + 3[0]
How the mixture of K;Cr;0; and H;SO4 oxidizes H;S gas and FeSY),

- separately?

Ans

: The atomic oxygen relcased by acidified K,Cr,0; oxidizes H,S to S and

FeSO; 1o Fey(SOy)y:
KooC'r 0.t UES  ALLLSGO)Y. v KN L Cled SOV b TTHLEY a1
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Q48

Ans: :

What is chromyl chloride test? :

(Rawalpi‘ndi 2010, Lahore 2010, Multan 2011, Sarg. 2011, Lahore 2013
When mixture of K,Cr,O; and a soluble chloride say NaCl is heated wilh
conc. H,SO, then a deep red coloured liquid appears in the form of fum
having the formula CrO,Cl,. This is called chromy! chloride.

K2Cr207.+ 6!12304 + 4N&Cl ] 2K_HSO4 -+ 4N3HSO4 %+ pr02C]2 + 31120

Q.49
"Ans:

Q.50
Ans:

Q.51

Ans:

Q.52
Ans:

Q.53
Ans:

Q.54
Ans:

Q.55
Ans:

This test is used to check the presence of C1® radical.

Give the uses of K;Cr;07: ‘ ‘ .

It is used for the dying of many substances and in leather industry for
chrome tanning. It acts as an oxidizing agent. It is used in calcoprinting and
used in volumetric analysis of redox titration.

Give the structure of dichromate ion:
Structure is as follows: :
. O\ I e ’
. D O 9) Cr 0

. \.e_
0~ o

KM“O4 AND KzMn 04

How do you compare KMnO, and K;MnO,?

These two compounds differ from-each other in the oxidation number of
manganese which is +6 and +7 in K,;MnO;4 and KMnQj, respectively.

How KMnO, and H,SO, act as oxidizing agents? '

They react with each other to release atom ic oxygen which can oxidize other
substances. i

2K MO, +3H;80, — > K;SO4 + 2MnSO, + 3H;0 + 5[0}
How KMaQ), oxidizes SO; to H;SO,4?
The reaction is as follows: |

2ZKMnO, + 2H,O + 5802 —_— KzSO4 + ZMHSO4 + 2H2804
How KMnO‘,'can be prepared by electrolytic method? (Lahore 2010)
By the electrolytic oxidation K;MnOy, we get KMnO,. When electrical
current is passed, water decomposes. Hydrogen is collected at the cathode

and oxygen at the anode. The oxygen liberated at the anode oxidizes Mn( ).“'

ion to MnOZ' ion. The Gxidﬁzation.num'ber of the manganese increases {rom
+ 6 to +7 ‘ A '
2K2M1104 ¥ Hzo . [O] —D 2KMI!04 L 2KOH ,
KMnO, is obtained in the form of purple solution.
Write down the structure of MnO? ion:

The structure is tetrahedral and negative charge of oxygen resonates on the-
whole ion.



[Chapter 71 Fundamental Prmﬂples of Organic Chem:stry

ANSWERS TO THE SHORT QUESTIONS

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4
Ans:

Q.5

Ans:

Q.6

Ans:

GENERAL FEATURES OF ORGANIC COMPOUNDS

What is vital force theory? Who discarded this they? (Gujranwala 2010) |

First of all, it was thought that the organic compounds were ‘synthesized in
the bodies of plants and animals in the presence of vital force, which is
present in plants and animals as well. This concept is called vital force
theory. W.F. Wholer discarded it by preparing urea in the laboratory.

Which organic componnd was first of all prepared in the laboratory?
(Faisalabad 2010, Multan 2013)

In 1828, F. Wholer prepared urea by heating ammonium cyanate in the
laboratory. Urea is an organic compound present in the animal urine
Heat
NH,CNO ~;————-————-"‘“*‘"""‘* NH, — CO — NH,.
Ammonium _ Urea
cyanate

So, Wholer s work opened the way- to prepares organic compounds in
laboratory.

What is the modern definition of orga‘nié chemistry and which of the
elements other than carbon and hydrogen may be present in orgamc
compounds?

The study of the compbunds containing carbon is called organic chemistry.
The elements other than‘carbon and hydrogen present in various organic
compounds are oxygen, sulphur, nitrogen, phosphorus halogens and a few
metals :

Mention those compounds of carben which are not organic in natare?

The folléwing compounds have carbon in them, but they are not thought to
be organic in nature. Thc;sc compounds are CO, CO,, _CSZ, HCN, metal
cyanides, metal carbides, carbonaies and bicarbonates of metals.

Catenation is the property which makes carbon different from other
elements of the periodic table. Justify it: ' - (Bahawalpur 2011)
Carbon has property to link with other atoms of carbon. This property of
self-linkage is called catenation. Due to this property, a separate branch of
chemlstry called organic chemistry is developed

How the phenomenon of isomerism makes the orgamc compounds
greater in number?

The existance of more than one structures and having dlfferent physical and
chemical properties with the same molecular formula is called isomerism.

Butane has two isomers. Pentane has three and hexane has’five. In this way,
the number of p0551ble moleculies increases.



Q7 Organic compounds mostly give slow reactions as compared fo

_ inorganic chmpounds. Give reasons: | '

Ans: Organic cc lzzln,un'jx are mostly covalent in nature and insoluble in water.
Their polarity is rot so much pronounced, so the reactions are slow.

Q.8 Orgamr mmlp(mm!b are mostly non-ionic in character, Give reasons:

Ans: Organic < v*u ,r;j~ are made up of such elements which have small
differences of clectronegativities. The bonds are very close to thc covalent
character and h mce non-ionic.

Q.9 Which are most important solvents and are used to dissolve srganic
compounda ' Lo . :

- Ans: The unpnrtant solvents are ether, methanol, ethanol benzene, <arbon
tetrachloride. chlorafurm, acetone and petroleum ether,

Q.10 How the orgunic compounds are closely associated-with the human

. body? _ ; :

- Ans: The qnb«mr‘u:'s; Likie our food, clothing, medicings; vitamins, antibiotics.

_insecticides. harmones, pigments, paper, ink{ perfumes, scaps, detergents

_petroleum and plastics etc. are needed by the human beings and they are all

organic substunces. ' ‘

. {|SOURCES OF ORGANIC COMPOUNDS

Q.11 Coal is one of the ma;or sources of organic compounds. How do you
justify it?

Ans: Coal has plant origin and one of its fractions is c".)di tar. A large number of

' organic compuur*ds are present in coal tar. More than 915 organic
compounds can be extracted from four fractions of coal far.

Q.12 Indicate ﬁwe fractions whlch are ¢bt amed i'rom destructive distiliation
of coal: - " (Sarghoda 2011)

Ans: When coal und "roocs destructive distillation betv«/een 1000 ~ 14006°C, 1he
- following five fractions are ob'&amed

, - Coal
| ] | i I
Crude coal Ammonical liquor Coal tar - Coke - (as carbon
o [’important) -
s Tualie!
E fraction

Q.13 tht is coal tar? Give its fractions:

Ans: Coal tar is one of the fractions obtained from destructive distillation of conl
When it undergoes fractional distillation, four fractions arc obtained having
approximately 215 organic compounds. '

4 : ' Coal Tar

Light o1l Middle oil Heavy oil Anthracite oil
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Q.14 What is the composition of natural gas? |
Ans: Natural gas is consisted of 80 = 95 % mocthane. it has small amounts of
C,Hs, CsHg and CiHyo. 1t also contains CO,, HpS and nitrogen gas.
Q.15 Give important uses of natural gas: |
Ans: Natural gas is used as a fuel to produce carbon black and acts as a raw
material for the manufacture of urea. It is also used for power generation in
cement and fertilizer industries. ' ; ;
Q.16 What is petroleum? Give its origin. © (F. Abad 2013)
Ans: Petroleum is naturally occusring, brown ot greenish black viscous oily liquid
_ which is obtained from the earth’s crust. It has biological origin and is
formed due to decay and decomposition of marine animals. v
Q.17 Name the fractions which are obtained by fractional distillation of
| petroleum: (Faisalabad 20311, ¥ aisalabad 2013}
Ans: When petroleum undergoes fractional distillation, various, fractions are
patural gas, petroleum ethér, light naphtha, gasoline, Kerosenc oil, diesel oil,
Tubrication oil and‘asphait. N | :
Q.18 What is an oil refinery? Mcntioh oil refineries in Pakistan. (F. Abad 2613)
Ans: The industries which purify petroleum and separate different components
are called oil refineries. In Pakistan, we have Attock oil refinery at
Rawalpindi, Pak-Arab refinery at Multan and two refineries at Karachi.

CRACKING

Q.19 What is cracking of petroleum? Why do we need ecracking of
petroleum? | #
(Sargodha 2008, D, G, Khan 2011, Lahore 2012, F. Abad 2043, D.G. Khan 2013)
Ans: The process of decomposition of less volatile higher hydrocarbons into morc
volatile lower hydrocarbons with the applications of heat and catalyst 1s
_called cracking. Fractional distillation of petroleum only gives 20 W
gasoline. The rest of the deficiency is compensated by cracking.
Approximately 50 % of gasoline is now prepared by this method.
Q.20 Give the products by the cracking of n-butane: (Lahore 2012)
Ans: n-butane gives seven different types of products on cracking.

‘ High temperatufe _ .
4CH3—CH2-CH2-CH3 : : —> CH3 —CH; - CH = CH, + Hz
‘ ‘ _ Pressure ‘y
1-Butene
CH;-CH=CH- CH; +H,
© 2-Butene

CH3 o C}[1 + (] lz = I)
Iithance Pihene

Gy CHECHL O

| L TVEVEVETIVE Noethi



Q.Z1 What is thermal cracking?

(Lahore Board 2067, 2010, Kwp. 2011, Mirpur 2011, Multan 201 i, Multan 2013)

s: That cracking which is carried cut by the application of heat and ressure is
Aﬁ ) )} L&

called thermal cracking. In liquid phase the temperature of 475 = 530°C is
maintained with a pressure of 7 — 70 atm. In vapour phase cracking, the
temperature is 600°C and the pressure is 3.5 ~ 10.5 atm. ;

Q.Z2 What is catalytic cracking? (Lahore Board 2007, Faisalabad 2019, Multan 2011)
Ans: The type of cracking of hydrocarbons which is done in the presence of

catalysts like Si0, and Al,Os is called catalytic cracking,

Q.23 What is steam cracking? , (Sarg, 2010, Multan 2011)
- Ans: Higher hydrocarbons are converied to vapours and mixed with steam, This

Q.24 What do you mean by‘ knacking of petroleum?

Ans:

mixture is heated for a short time to about 900°C and then cooled rapidly.
This cracking gives us lower unsaturated hydrocarbons. ;

KNOCKING

Knocking is the metallic sound during the combustion of gasoline in interna)
combustion engines. The gasoline having lower octane number produces
knocking, o

Q.25 How do you define octane number and how.it can be improved?

Ans:

(Multan 2006, Lahore 2009, Rwp. 2010, Lahore 2012)
Octane number is the % age by volunie of iso-octane and n-heptane which
has the same knocking property as the fuel being tested under the similar
experimental conditions in the special test engine. If we have greater % age
of iso-octane the octane numiber isimproved. :

Q.26 What is reforming of petroleum? Give one example:

ARS:

{(Sarghoda 2011, Faisalabad 2011, Faisalabad 2012, Lahore 2012, Lahore 2013)
Reforming is the process of conversion of straight chain alkanes into
branched chain alkanes. n-octane can be converted into iso-octane, when it

- is heated at 100°C and at 50.atm pressure in the presence of AICI,,

CH; CH; =
B ) |

AIC]B ' I 2 . 3 4 5
= - > CH; e C = CHQ.—‘- CH - CII;
100°C _/_ 50 atm. | .

. ‘ CH;
Octane 2, 2, 4-Trimethyl pentane (Iso-octane)

TYPES OF ORGANIC COMPOUNDS .

CH; — (CH,)s - "H;

Q27 Give at least five compounds which are fnomocyclic, but are not

aromatic.

(Sargodha 2006, Multan 2008, Lahore 2008, Guj. 2010, Lahore 2011, Mirpur 2011,

Ans:

: Bahawalpur 2011, Guj. 2012, Guj. 2013)
These compounds are ' .

ol CH Cl

CH, 1, S, 1L,C 'k - o~
Z\ ”’(r"lc . ‘CI ('”‘n,('(/\]ru, u,('[" \ﬂ('u
Cl1 A~ l " ('|I|, ¢ ~ 'R, N 1

S, TR CHL 1L

"4

-

i ch,
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(‘ 28 Give four examples of aromatic: hetemcychc compounds and two
examples of homocyelic aromatic.
{Sargodha 2006, Faisalabad 2008, Multan 2908, Sarg. 2009, Muitan 2009, Mirpur 2009,
Lahore 2010, Faisalabad 2010, Bahawalpur 2011, Guj. 2012, Multan 2012, Guj. 2013)
4ns: The best and simple examples of aromatic hvwrocycha compounds are

J oy Q

F uran Thlophene H Pyndme

Pyrrole

The aromatic homocycllc componnds are deriy auves of benzene
OH ~

000

Benzene Phenol Chlorobenzene : -
Q. 28A What are ar omatic hydrocarbons? Give twoexamples. (Sarg. 2010)

Ans: Those organic compounds which contain at least onc benzene ring
with an alkyl or dryl group are called aromatic hydrocarbons.
Aromatic compounds have alternate single and double bonds. In the case of
benzene ring any one of the hydrogen or all the hydrogens can be substituted
by alkyl or aryl group to make the aromatic hydrocarbons. -

H O CH, C,H; Ty G Hy
H_~ | H Z 1 v "ﬂ
\ R NN
: Toluene  Ethyl benzene  Propyl Bipheny!
I1 = J benzene
Benzene

Broadly speaking there are certain compounds which are aromatic but their
aromaticity is due to a ring or rings other than benzene.
Q.29 What is meant by functional group? Name and represmt two functicnal
groups containing oxygen. (Lshore 2008, Rwp. 2008, Multan 2011,Multan 2¢12)
Ans: An atom or a group of atoms in a molecule which gives. characteristic
properties to a compound is called a functional group.

Name ~_ Functional Group Name = Functional Group
o : o
fL I
Alcoholic . - OH Carbonyl . = -C-
0
|
Carboxylic - =0H

Q.30 Give characteristics of homologous scries:

Ans: The members of homologous series contain same clements and same
functional group. They have the same general formula and the members
differ by CH o units, Their properties and preparations are adentical and



STRUCTURES OF ORGANIC COMPOUNDS
| Q.31 Draw the structure of CH, and CCl,, indicating the hybrldlzatmn of

central atom. 4 . (Sarghoda. 2011)
Ans: B , - | |
| H ) . : Cl- _
e 5109.5" - L O\109.5°
LAy > 3 -
sp N, 8 ) e
H/ ~H = Cl/ %l
‘ H | - Ch -

Both are perfectly tetrahedral
Q.32 Draw the structure of C2H4 and indicate the bond lengths and bond

angles: ~ (Lahore 2019, Lahore 2011)
Ans: | - . - :
H O/:\Q H - H 121.60H
G\ e ¥ /G \ n / o
/C—fC\ _ /C—?C 116.8
(o3 o '
H 0\_/0 H ¥ é ’
| | ' 134 pm
Q.33 Draw the structure of C,H; and indicate the bond length and bond
angles: : -~ (Lahore 2010, Lahore 2011)
Ans:
T !
HA:-c-Z.c .y HQC—_L;\CJGH'
B M | é 180" \-t
) ‘ R 106 pm
' 120 pm s

Q.34 Why all the bond angles of propane ére"lot equal"

Ans: The atoms attached with carbon atoms in propane are not identical. They
have different sizes and dlfferent repulsive effects, so the angles are
dlfferent '

H
H\ S 154 pm

/)\( 111 pm
H\ p |

C\H

]1 lI
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STRUCTURE ISOMERISM

Q.35 What is 1s0mensm" Give the names of four structural isomerism:

; (F. Abad 2012)

Ans: That phenomenon in which two or more than two compounds have the same

molecular formulas, but differ at least in some physxcal or chemical

- properties is called isomerism.

There are five types of structural isomerisms:

(i) Chain isomerism or skeletal isomerism (ll)Posmonai isomerism

(ii1) Functional group isomerism (iv) Metamensm

(v) Tautomerism ; '

Q.36 Give the examples of chain isomers of a an alkane havmg three chain

isomers.

Ans: n-Pentane has three chain isomers

CH; - CH; -~ CH, - CH, — (,H3 LH;, - CH - CHZ - CH; CH;
n-Pen_tane [ I

CH;- - CH; - C-CH;
iso-Pentane |
: "CH;
, _ neo-Pentane
.37 Give examples of positional isomers in alkenes and alkynes.
' (Rawaipmdl 2008 Rwp. 2011)

4 3 2 i

Ans: (a) CH;~CH,-CH = CH, - CH3 - CH CH CH3
1 Butene . - 2-Butene

2 1/ 4 302 1
(b) CH3 CH2 - C=CH : CH; -C=C-CH;

1-Butyne - 2-Butyne

.38 Write isomers of CH,,. (Falsalabad 2008, pr 2010, Multan 2011)

! ' 2 CH;
|

Wns: CH;CH,-CH,-CH;  CH; - CH - CH;

n-Butane o ' 2-Methyl propane

039 Give two examples of functional group isomers?
(Rawalpindi 2008, Multan 2008)

Bns: (a) CH; - O~ CH3 CH;z; — CH, - OH are functional group
Dxmethyl ether _ - Ethyi alcohol isomers of each other.
; 0 : R
. | ] | |
(b)y CH;~ CH, -~ CHO - CH; -C-CH;  are functional groups
Propanal Propanone ~ isomers of each other.

_GEOMETRICAL ISOMERISM

B0 1-Butene does not show geometrical isomerism, but 2-Butene does. Give
reasons: (Rwp. 2000, Mirpur 2011, D.G. Khan 2013)
Bhs 1o 1 batene, two amnlar hydrogen atoms are present af the double bonded




Both (1) and (1T} are similar compounds.

4 3
Ha_ 2 [ _-H CH, - CH, 2 | ~H
o g o= e
CH,-CH,” H d U
1-Butene  1-Butene
(D - B 1)
4 - 1 4
CH. <3 2 ~CH;y UHx 8+ g »H -
H- - H = CH,
cis-2-Butene trans-2-Butene
(1) (TV)

Q.41
Ans:

QDK%Z

Az

.43
Ans:

Q.44

Ans:

2-Butyne does mot show geometrical isomerism, but 2-bytene does. Give
Teasons: = » (Bahawalpur 2011,

In 2-butyne only one group is attached with sp-hybridized carbon atom. So =
can not show geometrical isomerism.

180°
4 . 3 2y 1
CH,-C ——“—7@ CH,
| ' 2-Butyne
in 2-butene there are two groups at each sp’-carbénatom
4 1 . ' o
C}{: \\3 2 /CH; : : H\3 2/CH3
& ==y : . C==C
H SH “ cu”. OH
Cis-2-butene ' Trans-2-butene

Wiy is restricted rotation necessary to show the seometrical isomerism
(D. . Khan 2011, Rwp. 2001 Mirpur 2011, éuj. 2012, Lahore 2012

The bonds are always rotating, so a molecule can attain any conformation. =~

there is a double bond then the presence of n-bond does not allow the sigmsz

bond fo rotate and the rotation is bindered. In this way cis and trar:

geometrical isomers ean €xist.

How the resticted rotation of the cyclic compounds gives birth to the

geornetrical isomerism? F g

The bond which are making the cyclic rings are not rotatable due to eyelic

structure, so.cis and trans geometrical isomers are possible.

H

| COOH
H,C COOH H,C H
H,C —t— COOH H,C H
H _ : » COOH
- (cis) (trans)

BDefine tantomerism with an example. _ A

' (Guj. 2010, Faisalabad 2011, Lahore 2012, Lahore 2013,
It is that type of isomerism in which an atom is transferred from one part ¢*
the molecuie to the other within same molecule,

O : OH
| | |-
CH; —C-—-CHy; = CH,=C-—CH,
Acetone {Keto form) {Enohic form)
H-atom has transferred from carbon o oxygen atom.
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ANSWERS TO THE SHORT QUESTIONS

Q.1

Ans:

Q.2
Ans:

GENERAL FEATURES OF OPEN CHAIN HYDROCARBONS

What are hydrocarbons? Give one exémpie of each type:

Those organic compounds which are made up of carbon and hydrogen only
are known as hydrocarbons. These are of two types, when we keep in view
their cyclic or open chain structures. '

(i) Acylic ethane, ethene and ethyne are acyclic. (ii) Cyclic. cyclopropane,
cyclobutane, cyclohexane and benzene etc. are cyclic hydrocarbons.

Give the geperal formulas for alkanes, alkenes and alkynes. (Multan 2013)

General fdrmqlas are C,Hyns, for alkanes, CoHon for alkenes and C,Hoy-2 for |
alkynes. : o

Q.3 -Explain why alkanes are less reactive than alkenes?

Ans:

Q4

Ans:
Q.5

Ans:

(iii) CH; - CHa— ?H _CH; (iv) CH3—-C-—

Q.6

Ans:

(Guj. 2008, Faisalabad 2010, F. Abad 2012, Multan 2013)

Alkanes do not have any functional group. All the carbon atoms are spp
hybridized. C-C bonds are o in nature. There bonds aré chemically inert.
There are no multiple bonds. Due to ‘these reasons. alkanes have least
tendency to react with acids, bases, oxidizing agents-and reducing agents.

Alkenes have carbon carbon double bonds. The electrons of the m bond are
diffused. They are easily available to the electrophiles. So alkenes give the

addition reactions while alkanes give substitution reactions.

“What is the effect of branching on the melting points of alkanes:

Branched chain alkanes have low boiling points as compared to linear chain
alkanes. '
How many alkyl groups-can be generated by an alkane with molecular
formula CH;o? Give the names of alkyl groups: :
C,H, is butane and four different types of alky] ‘groups can be generated.
These alkyl groups are n-butyl, iso-butyl, sec-butyl and tertiary butyl.
(l) CH3CH2CH2CH2*- (ll) CH3 - ?H i CH2 T

| CH;

CH;
\

l
CH;

Why some hydrocarbons dre saturated and other unsaturated‘.’ What
type of reactions are characteristics of them? .
A saturated hydrocarbon has sufficient hydrogens in it but in unsaturated

hydrocarbons double and triple bonds are there. _They give addition
reactions. While saturated hydrocarbons give substitutions reactions.



Q..7

Ans:

Q.8
Ans:

Q.9
Ans:

Q'.lﬂ

Ans:

Q.11

Ans:

Q.12

.. Ans:

How do you justify that the bond angles in propane and Butane between
carbon-carben bonds are greater than 109.5°7 '

When the groups of different sizes are attached with. the s;)j-hybridized
carbon atom, all the bond angles are not equal. Greater the sizes of the
groups, greater the bond angles.

CH,
HC | [12* CH,

| PREPARATIONS OF ALKANKES

What is Sabatier-Sendern’s reaction?

It is a catalytic hydrogenation of alkenes into alkanes. Ni is used as a

‘catalyst at 250 — 300°C. n-bond is broken and sigma bonds are produced. In

this way, we saturate the alkenes.
‘ Ni .
| 350 = 300°C” '
Wh'at is the importance of hydrogenation of unsaturated compounds?
() We can do the quantitative measurement  of unsaturation in the
compound and find the number of double bonds in'it. |

(b) Oils are converted into vegetable ghee by the saturation process.
What are the reduction products of aikyl halides. Indicate the
important reducing agents for this purpose?

Alky!l halides upon reduction give corresponding alkanes. The important
reducing agents are Zn HCL, C,HsOH + Na, HL, P + HI and Zn — Cu
couple + HCL V- '

What is hydrogenolysis? "~ {D.G. Khan 2013)
It is a hydrogenation accompanied by bond cleavage. In this reaction, alkyl
halides are converted to alkanes, by using Pd and charcoal as a catalyst.

CHZ == CI‘IZ H Hz

CH; - CH;

Pd '
CH; - CH; - Cl+ Ilz _—> CH3 - CH; + HCI
- charcoal .

LiAlH;, can also be used as a reducing agent.

What is the importance of Wurtz synthesis for the manufacture of
alkanes? Prepare n-Butane. (Faisalabad 2010, Multan 2012, Lahore 2013)
Alkyl halides when treated with Na metal in the presence of ether, give
alkanes with double number of carbon atoms present in the alky! halide. So,

we can lengthen the carbon chain. Anyhow, this is a suitable reaction to get
the alkanes with even number of carbcn atoms.

R--X . " Ether R .
+2Na| ——— | +2NaX
" RA-X R
Ether

 2CH, - CH, — Ct # 2Na ——> CH,CH,CH,CH; + 2NaCl



{WNapPiCl O ANIITeLIe Ty ST WL a8 7 = 0=
Q.13 What do you mean by decarboxylation of carboxylic acids? (Guj. 2008, 2010)
Ans: The removal of the carboxylic group from the acid to produce an alkane is’

called decarboxylation. It is carried out by treating sodium salts of the acids
with NaOH, in the form of soda lime which is a mixture of CaO and NaOH

A

" RCOONa + NaOH > RH + Na,CO;
~ (CaO + NaOH)

Q.14 Give the nature of the products when sodium sait of propancic acid is
electrolysed in Kolbe’s electrosynthesis: : (Lahore 2012)

Ans: Two ethyl groups of two molecules of sodium salt of propanoic acid join
‘with each other to give butane. | .

CH;CH,| COO[Na_HO|[H] - CH;—CHj
Hf  GH

oo 7

CH,CH,| COO[Na_HO|

Moreover CO,, NaOH and hydrogen gas are also produeed, Butane is
collected at the anode while Hy and NaOH are collected at the.cathode. |

Q.15 Write the equation for the conversions of aldehyde -and ketones into
corresponding alkanes: (Sarg 2010, Muitan 2011)

Ans: Clemmensen’s reduction and Wolf-Kishner reduction convert the carbonyl

groups of ketones and aldehydes into-— CH, — group. So ketones and
aldehydes are converted into corresponding alkanes. They are carried out in |
the presence of Zn/Hg + HC! and N,H; + KOH respectively. ' '

Q.16 How the reactions of Grignard’s reagent with active hydrogen '
compounds give alkanes with the same pumber of carbon atoms as

~ present in the alkyl group of Grignard’s reagent? .

Ans: The active hydrogen compounds are HOH’, ROH, RCOOH etc. They give
their hydrogen to the alkyl group of Grignard’s reagent to give alkanes and
the carbon atoms do not increase.

| +2CO, +2NaOH + H,
;—CH,

. - X
HO{H+R - Mg—X————¥—~—>-R—H+Mg< '
. | OH

CHEMICAL PROPORTIES OF ALKANES

Q.I_’I Reason out the low reactivity of alkanes am'ong' the hydrOcarbon- family.
| (Multan 2008, D. G. Khan 2011, Lahore 2011)

Ans: Alkanes are saturated compounds having all sigma bonds. Sigma bonds are
very stable. So alkanes are less reactive than alkenes and alkynes. These
families have weaker m-bonds in them. ' |

Q.18 Why the saturated hydrocarbons act as good fuels?

Ans: The reaction of alkanes with oxygen are highly exothermic. The amount of
heat evolved which is called the heat of combustion of alkanes, is used for

many purposes. So they act as fuels.




Q.19

Ans:

QZO

Ans:

Q.21
Ans:

Q.22
Ans:

Q.23
Ans:

Q.24
Ans:

Give the nature of products in the chemical equations by catalytic

‘oxidation of methane. ; (Lahore 2013)

: Cu 8

CH, +[O —* CH,;0H

et 0] 400°C / 200 atm. ¥
Methano!

O

Cu I
CH; - OH + [0] — H-C-H+H,0
400°C / 200 atm. :
L Methanal

(8]
l Cu

B—c <5+ j0) - > HCOOH
400°C / 200 atm.

- ' Methanoic acid
The nitration of higher hydrocarbons breaks the carbon carbon bond.
How HNO, re:cts with CH,? (Lahore 2013)
When higher alkanes, say butane and pentane are reacted with.conc. HNO;
at 400 — 500°C, the nitro-derivatives are obtained by the substitution of
hydrogen .of alkanes by nitro groups. Due to high temperature, carbon
carbon bond is also broken. But in case of CHy, no C~ Cbond breaks and
following reaction happens '

CH;+HNO; —— CH;NO, +H,0 .~
The reaction of chlerine with CH; has a free radical mechanism, Justify
it ~ . .
This reaction happens in the presence of U.V. light, diffused sunlight or at
300 — 400°C temperature. Molecule of Cl, is broken up into its free radicals
which further produces the free radicals. In this way, chloroderivatives of
methane are produced.

GENERAL FEATRUES OF ALKANES

Why alkenes are called olefins? .

Alkenes gives oily liquids when treated with halogens like Cl, and Br,. The
word “olefiant” means oil forming. - ' A
What are monoenes, dienes and polyenes? Give one example of each;
The alkenes having only one double bond like ethene (CH, = CH,) are
called monoenes. The alkenes having two - double bonds like
CH, = CH - CH = CHj are called dienes. The alkenes having more than two
double bonds are called polyenes. ;

PREPARATION OF ALKENES

Justify that dehydrohalogenation of alkyl halides give alkenes.

' (Lahore 2013, Guj. 2013)
When we remove halogens from a-carbon and one of the hydrogens from
pB-carbon, a double bond is created between C — o and C — B. In this way,

hydrogens and halogens are removed and alkene is produced.

o )
CH, - CH, -; ~> CH,=CH,+H,0
- “alc. KOH | |
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Q.25 What are the most lmportant dehydrating reagents to convert alcohols
into alkenes? - (Guj. 2012, Lahore 2013)

Ans: Those reagents which can remove water molecules from alcohols are called
dehydrating reagents. These are cone. H;SO;, Al,O3, P2Os and H;PO,.
H,S0; , AL, |
CH,CH,OH —— » CH,, CH; + H,0
P,0s
.26 Justify that the order of reactivity of aicohols for dehydratmn purposes
is as follows:

Ter. alcohol > Sec. alcohol > Prim. alcohol

Ans: The dehydration of alcohols completes through the formation of carbonium
ions. Tertiary alcohols give a stable carbinum than that of secondary than
primary. So, this order determines the reactivity of alcohols.

Q.27 Give the reaction conditions and the reagents which are nécessary for
dehalogenation of vncmal dihalides:

Ans: When Zinc dust is reacted with vicinal dlhalndes in. the-presence of
‘anhydrous solvent like CH; — OH or CH;COOH, the alkenes are produced.
Double bond is created between those two carbon atoms from which the
halogens are removed. '

UHy~ L, - CH,OH :
I |  +Zn ———— /CHy=CH, + ZnCl,
cl ‘

Q.28 How Kolbe’s clectrosynthesis gives us ethane from sodium succinate?

Ans: When the sodium . salt of succinic acid is electrolysed in solution,
decarboxylation takes place ‘and the double bond is created between two
-carbon atoms. Ethene is co]lected at the anode, while hydrogen is collected
-at the cathode.

- 2CH;COONa + H,0 — C2H6 +2C0O,; + NaOH + H,

Q.29 How do you convert alkynes into cis and trans alkenes?
- (Lahore 2010, Rwp. 2010)

Ans: When alkynes are reacted with hydrogen in the presence of Lindlar catalyst
then cis alkenes are produced. When they are treated with sodium in liquid
‘ammonia, then trans alkenes are produced at -33%C.

CH.—C=C 'Cﬁ +H Lindlar CatalySt CHB\ /CH3
Fi = = — 3 , R
2 e Cis
' H ol
Na + liq. NH; \C—C/ 3
—33°C‘ . e \H

Trans

CH;-C=C-CH; +H,




CHEMICAL PROPERTIES OF ALKENES ||

‘;Q 30 Why the unbend is more reactive than o-bond?
(Gu;. 2006, Sargodha 2008, D.G. Khan 2&1‘}

Ans: The electrons of the n-bonds are more diffused as compared to the electrons
of the o-bonds. The reagents which want to react with alkenes attack the -
electrons and break it down.

Q.31 What is Raney nickel and where is it used?
(Mulian 2009, Guj. 2010, D.G. Khan 2011, Muitan 2012, B G. Khan 2013}

Ams: Ranev nickel is prepared by treating an alloy of Ni and Al with caustic soda.
Ni is obtained in the powder form and has high surface acuvsty This is
called as Raney nickel. It functions better at 100°C and pressure of 3, atm.

Q.32 What are the applications of hydrogenatlon of unsaturated compounds
to saturated compounds in the labortary and industry?  {Guj. 2!!13)

Ans: In the laboratory, we use this reaction as one of the synthetic methods to
convert unsaturated hydrocarbons into saturated ones. It is a quantitative
reaction and helps us to measure be amount of unsaturation in the alkenes.
On industrial scale, vegetable oils are converted into vegetable ghee.

Q.33 Indicate the mechanism for the addition of a bromine on pmpene '

Ans: A bromonium ion is produced as an mtermedaate and Br® attacks on it to
give a trans addition. _ :
A\ ¥V = Br
N e o]
CH,-CH=CH, Bt~ Br —— CH; - CH =CH, ——» CH2 CH -CH,
: : |

M .>_-Br

Q 34 What is MarkewnikofPs rule? Give its applications for the addition of
- HBr on propene. (Faisalabad 2008, 2010, 2011, Multan 2011, Lahore 2012,
Lahore 2013, D.G. Khan 2013)

Ans: When an unsymmetrical molecule is added to unsymmetrlcal,alkene, the
positive part of adding molecule goes to that carbon atom which has already
greater number of hydrogen atoms ' ‘

&+ 8-
CH;-CH=CH; +HBr ——— CH; - CH - CH;
' R
Br
Q.35 How the alkenes can be converted into aicohols?
Ans: Alkenes add one water molecule in the presence of dil. H,S0; at 100°C to

give alcohols. The reaction takes place accordmg to Markownikoff’s rule.
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236 How the alkenes are converted into epoxade and what are their -
applications?

Zas: When alkenes are reacted with oxygen or air and passed over silver catalyst
at high temperature, then epoxides are produced These are three membered

cyclic compounds.
CH,=CH, + 3 [0,] ——— CH, — CH,
2777 300°C \ /
e
Epoxide

9237 What is Baeyer’s test to check the presence of carbon carbon double
bond? (Sargedha 2006, Rwp. 2006, Lahore 2008, Faisalabad 2010, Lahore 2013)

Ans: When alkenes are reacted with alkaline KMnO, at low temperature, then two
hydroxy! groups are added up at the double bond and the colour of aqueous
KMnO; is discharged. This helps us to check the presence of double bond.
So, ethene is converted to glycol. :

, ' cold 2 1
3CH, = CH; + 2KMnO; + 4H,0 '—@—> 3CH; — CH; + 2KOH + 2ZMnQ,
OH i f
OH OH
Glycol (vicinal diol)
Q.38 Give the mechanism of ozonalysis of propene. {Gujranwala 2008)
Ans: . '
CH, ' - " CH; - . CH, |
I e ® o | | 3 7n CHHO
CH+0=0"— O——>CH 0 — CH-0 —> + + ZnO
i 1 > O O<' | HCHO
CH, " CH,-O CH,—~O -
' molozonide  ozomnide

in this way, we can locate the -position of a doublé bond in an alkene.
Q.39 Give the equations and necessary conditions for the polymerization of
ethene into polythene:

Ans: The reaction is as follows: |

| | - 400°C |

nCH, =CH, ——————» —(-CH; -CH, -)—
P =100 atm. e

Traces of O, (0.1 %) Polythene

If we want to have good quahty polythene, then AI(C,H;s); and TiCly can be
used as catalysts.



Q.40

Ans:

Q.41
Ans:

Q.42
Ans:

Q43

Ans:

CHy~

How mustard gas is prepared? Give its properties and uses:
The reaction is as follows: |
CH,=CH, - _~CH,-CH,-Ci
8.Cl, + A i S\ ' - +8
CH;=CH, : CH,-CH,-Cl
| Mustard gas

It is a powerful vesicant and is blistering agent. It is used in warfare.

PREPARATION OF ALKYNES

How vicinal dihalides are converted into corresponding alkynes?

When vicinal dihalides are reacted with alc. KOH, two molecules of halogen

acid are eliminated and triple bond is produced

alcoholic \ f
CH, - CH, + KOH —» CH=CH'+2HBr

| [‘
Br Br

How ethyne can be prepai'ed by Kolbe’s electrosynthesis?
When we do the electrolysis of ﬁotassium salts of maleic acid, acetylene is

collected at the anode, while KOH at the cathode.

How ethyne can be prepared commerciaily from calcium carbide?

When calcium carbide 4s reacted with water, calcium hydroxide and
acetylene is produced: '

C HIOH oH CH

Caﬂ 4([:| + | ey Ca<0H +|(1:|H '.

H|{OH

CHEMICAL PROPERTIES OF ALKYNES IE .

Give the equatlons and the reaction condltlons for the addition of water -
at propyne: - -

: Water adds at propyne in the presence of HgSO; and H2$O4 1o give o, and B

unsaturated alcohols. This alcohol undergoes tautomeric shift and acetone is
produced

‘ HgSO, ' Al re- arrangement
C=CH+H—-0R ——=— "CH, »C ={H, » CH; - C-CH,
H.SO, | : I

xH 0
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Q.45 How ethyne reacts with alkaline KMnO,?

Ans:

Q.46

Ans:
Q.47

Ans:

Ans:

Q.49

Ans:

Ethyne is oxidized into oxalic acid:
| _ OH OH
o KMno, 1211 _opo
IH B e CH OB~ % W 8 W
L o
OH O©OH : O O
1 1,2, 2—Tetrahydroxy ethane . Gl'yoxai
» 2[0] | KMnO,
G
-
"C-0-H
| |
C -0 =~

I
O Oxalic acid

What is the role of combustion of ethyne in daily fife?

Ethyne burns in oxygen to give oxyacetylgde flame which is used for
welding purposes because a temperature of 3500°C is p?oduced

How chloroprene is produced by the polymerization of acetylene?
(Sarg. 2610)

Two molecules of acetylene give viny acetylene in the presence of Cu,Cl;
and NH,Cl. Vinyl acetylene adds HC! to give chloroprene which on

' polymenzatlon gives s ynthetxc rubber..
Q.48

Benzene can be prepared commercially from acetylene. Give reaction .
conditions. " (Rawalpindi 2008)

When acetylene gas is passed through copper tube at 300°C, benzene is

produced
e
CH \/\\\\‘6 ' ) - :
]“ (@) 300 °C 7\ N |
CH . Cu — tube

/—9

CH= CH
How does sodamlde react with alkynes" What are the applications of
this reaction? : . (Mirpur 2009, Lahore 2010}
Sodamide substitutes the acidic hydrogens by sodium metal to give sodium
salts of alkynes. They are used to get higher alkynes by reacting with alkyl .
halides.




Q.50

Ans:

Q.51
Ans:

Q.52
Ans:

Q.53
Ans:

Q4
Amns:

55
. Q‘»,:;»
Ans:

How ammonical solution of AgNO; can be used to distinguish between
1-butyne and 2-butyne. (Sargodha 2805, Lahore 2010}

Ammonical solution of AgNO; reacts only with those al!r:ynés which have
acidic hydrogen in them. 1-Butyne will give the white precipitate of silver
salt, but 2-butyne will not. | '

CH, — C=CH - CH; + AgNO, + NH,OH — > No reaction

How ammonical solution of Cu;Clg can be used to distinguish between
i-butyne and 2-butyne. (Lahors 2012)
I-Butyne has acidic hydrogen which gives red ppt. with this reagent, but 2-
butyne does not give the reaction. T

What are the ;'apép!ications of amm_anical solution of AgNQ; and Cu,CL,?

Both these rcagénts react with terminal alkynes to give precipitate So,
terminal alkynes can be distinguished from other aikynes, alkenes, and
alkanes and many other families of organic compoundgs.

Give the uses of acetylene. ..+ {Mirpur 2811}

Acetylene is used for welding purposes, preparing many organic
compounds, manufacture of synthetic polymer and for the artificial ripening
of fruits.

i DISTINCTIONS

How do you distinguish between cthene and sthyne? |
| (Lahore 2008, Faisalabad 2011, F. Abad 2013)

Ammonical solution of Cu,Cl, and of AgNO,; give red and white prééipitates
respectively with ethyne, but not with ethene. - -

Hew do you distinguish between an alkane and alkyne? (F. Abad 2013)

Alkynes decolourize bromine water. They decolourize alkaline KMnO;.
They give red precipitate with ammonical solution of Cu,Cl, and white
precipitate with ammonical solution of AgNO;. Alkanes do not give ali these
four reactions. :



ANSWERS TO THE SHORT QUESTIONS

Q.1
" Ans:

Q.2
Ans:

Q.3
Ans:
Q.4

Alis:

Q.5

Ans:

Q.6
Ans:

Q.7

Ans:

Q.8

Ans:

Q.9
Ans:

POLYMERS

Why is industiy necessary for a country?
The people of a country need resources for their llvmgs Natural resources
are exhausting every moment. This is due to growing populatlon High
standard of living also needs the industrial preducta
What is a need for fertilizers? .
(Multan 2006, Multan 2008, Lahore 2011, Multan 2012, Multan 2013:
Fggtilizers stimulate the process of metabolism in plant cells. They help the
growth of plants and give additional supply of the food. They also maintair
the pH of the soil between 7 — 8.
What are micronutrients? Give their names.
(Muiltan 2008, Sargodha 2011, Lahore 2011, Lahore 2012, Lahore 20131
Those elements which are required in very small amount for the growth of
plants are called micronutrients. These elements are B, Cu, Fe, Mn, Zn Me
and CL. -
What are macronutrients? Give their names.
(Mirpur 2006, Multan 2008, Faisalabad 2008, Mirpur 2011 Sargodha 2011, Lahore 2012,
; Lahore 2013 Guj. 2013;
Nutrients which are required in large amounts for the growth of plants are
called macronutrients. The elements are carbon, hydrogen, oxygen nitrogen.
phosphorus potassium, calcium, magnesium and sulphur '
Give the important properties of fertilizer. -
(Lahore 2012, Multan 2012, Lahore 2013, Multan 2013:;
The  derived elements of fertilizers should be water soluble. Fertilizers
should be stable in the soil. It should be cheap to manufacture and should
not be injurious to plants. Moreover, they should be stable enough to stand
for a long time. :

NITROGEN FERTILIZER

Give the names and formulas of important nitrogenous fertilizers:
Important nitrogen fertilizers are:
(NH,),S04, NH,NO;, NH,Cl, Ca(NO3),, CaCN, NH,, NH,CO NHz
‘Why nitrogen is important for plants?

(Faisalabad 2008, Rwp. 2011, D. G. Khan 2013;
Nitrogen is essential for the rapid growth of plants. It is the main constituent
of proteins. It gives green colour to the leaves and increases the yield and
quality of plants.
How NH; is given to. the plants?
Ammonia contains 82 % n1trogen It is gas at ordinary temperature and is
directly injected 6 — 8 inches in the form of liquid under the surface of thc
soil, so that it may not seep out.

What are the important steps for the manufacture of urea?
(Lahore 2011 D.G. Khan 2011}

Urea is prepared in six steps:

(i) - Preparation of hydrogen

(i1) Preparation of NH; _

(iii) Preparation of ammonium carbamate



[Chapter 15] Common Chemical Industries in Pakistan

(iv) Preparation of urea -

(v) Concentration of urea

" (vi) Prilling.

Q.10
AnRs:

Q.11

Ans:

Q.12

Ans:

(.13

Ans:

Q.14

Ans:

Q.15

Ans:

Q.16
Ans:

What do you mean by prilling of urea?  (Faisalabad 201 1)

Molten urea is sprayed at the prilling tower. It is done by means of prilling
buckets. The molten urea is cooled by air which rises upwards The moiten -
dr-oplets of urea solidify in the form of priils.

WWhat are the properties of ammonium nitrate as a fertilizer?
(Sargodha. 2011, Bahawalpur 2011, D.G, Khan 2013)

(i) Itis used as a fertilizer for many crops except peddy rice.
(ii) It is also used in the combined form wnth limestone.
(iii) It is hydroscopic in nature.

| PHOSPHORUS FERTILIZERS

What are the types of phdsphorus fertilizers? ‘ (Guj. 2012)
There are two important water soluble phosphorus fertilizers:

(i) Calcium superphosphate, CaH,PO;

(if) Di-ammonium hydrogen phosphate, (NH;); HPO,.

What is the importance of phbsphorus for the plants?  (F. Abad 2008)
(i) Phosphorus stimulates the early growth of plants.

-(ii) It accelerates the seed and fruit formation.

(iii) It increases the resistance to diseases and frosts.
What is di#ammonium hydrogen phosphate? Give it uses:

| (Guj. 2010, Lahore 2011, F. Abad 2013)
It is prepared by the reaction of ammonia with H;PO;. It contains 16 %

nitrogen and 48 % P,Os. This product contains 75 % of the plant nutrients.

POTASSIUM FERTILIZER

What is the importance of potassium fertilizer? (Mirpur 2011)

(i) Potassium - is needed for the formation of starch, sugar and fibrous
material of plants. :

(i) It increases the resistance to diseases.

(iif) It gives healthy root development.

(iv) It helps in the ripening of seeds, fruits and cereals.

How potassium nitrate is prepared? Give its composition:

KNO; is prepared on the industrial scale by double decomposition reaction

- of KCl and NaNO;. It contains 13 % nitrogen and 44 % potash.

0.17

Ans:

What is the position of fertilizer industry in Pakistan?

There are approximately 14 plants in private as well as public sector. The total
production of urea in Pakistan upto 2002 is 56,30100 metric tones per annum.



CEMENT INDUSTRY

Q.18 What is historical background of Portland cement? | .

Ans: An English mason Joseph Aspdin heated a mixture of limestone and cla>
with water and allowed to stand. The matter was hardered like a stone. This
hardened mass resembled with Portland rock.

Q.19 How do you define cement? Give the essential constituents of cement.

' ' (Sargodha 2008, Multan 2012, Lahore 2012:

Ans: The cement is a material which is obtained by burning an intimate mixturs

- of calcareous and argillaceous material at sufficiently high temperature =
produce clinker. This clinker is consequently ground to a fine powder.
The essential constituents of cement are lime, silica and alumina.
Q.20 Mention three important raw niaterials for the manufacture of cement:
. E (Bahawalpur 2011, Lahore 2012Z:
Ans: The important raw materials used for the manufacture of cement are: -
(i) Calcareous material :
(i1) Argargillaceous material
(iil) Another raw material like gypsum, water and fuel. :
Q.21 How do you compare the wet and dry process for the manufacture of
~ cement and on what grounds one of them is chosen? (Sargodha. 2011:
Ans: Dry process needs excessive find grinding so this progess is employed. The=
" the material is hard. Wet process.is free from dust; grinding is easier and t=
composition of the cement can be easily controlled.

Q.22 What are the five steps in the manufacture of Portland cement?

' _ 2\ (Lahore 2012

Ams: (i) Crushing and grinding (i))Mixing in correct proportion -

(iii) Heating the rotary kiln.. (iv) Grinding the clinker.
(v) Mixing and grinding of ¢linker with gypsum.

Q.23 What is the role of rotary kiln in the cement manufacture?

Ans: Rotary kiln heats the material to high temperature to produce the cemes=
clinker. This clinker is crushed to fine powder to get cement.

Q.24 Give different zones in the rotary kiln and their temperature ranges.

- (Lahore 2008, Faisalabad 2011, Lahore 2013

Ans: In preheating zone, the temperature is 500°C. In the decomposition zone, tr=
temperature. goes. up 800°C. In the burning zone, icmperature rises ups
1500°C. ' '

Q.25 What are clinker? ' ' (Faisalabad 2011, Guj. 2013z

Ans: It is the final product from the rotary kiln. These are small greenish black =
grey coloured balls. Their sizes vary from small nuts to peas.

Q.26 How the clinker are converted into cement at the final stage?

Ans: Clinker are cooled by air. Gypsum is ground to fine powder and mixed wite
clinker upto 5 %. This mixture is ground to fine powder.

Q.27 What do you mean by setting of cement?’ : :

(Rwp. 2008, Faisalabad 2010, Multan 2011, Mirpur 2011, F. Abad 2012, D.G. Khan 2013

Ans: The reaction of cement with water with the passage of time is called settinz
of cement, and setting time is noted. 5

Reactions taking place in first 24 hours: ’

(ii) After a short time of the paste formation, tri-calcium aluminate absorbs
water. This is called hydration. It forms a colloidal gel of composition
' ~ 3Ca.ALO;. 6H,0O - )
(iii) This gel starts crystallizing slowly. Its reacts with gypsum having the
formula CaS04.2H,0. It gives the crystals of calcium sulpho-alminate.
Its formula is as follows: - ‘

3Ca_. ALO; 3CaS0; . 2H,0
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Q.28

Ans:

Q29

Ans:

Q.30

Ans:

Q.31
Ans:

Q.32
Ans:
Q.33
Ans:
- Q.34

Ans:

Q.35

Ans:

Mention the cement industry in Pakistan:

There are 22 cement factories in private as well as pubhc sector. Some of
them work on the basis of wet process and other on the dry process.

PAPER INDUSTRY

Define paper. Give important raw material for the manufacture of
paper? (Multan 2011, Rwp. 2011, F. Abad 2012, F. Abad 2013)

Paper is a sort of material made up of a network of natural, celluloic fibre
which have been deposited from aqueous structure. The raw material is of
two types:

(i) Woody raw material ( ii)Nonlwoody raw m-'aterial

What is N.S.S.C. method for paper manufacture? What phydlcal
operations are performed?

It is neutral sulphite semi chemical process and followmg four physical
operations are performed: . '
(1) Dry cleamng

(1) Washing

(iti) Heat treatment

(iv) Physical process for dewatermg

What do you mean by dry cleanmg in paper manufacture? (pr. 2006)

The air is blown into the raw material. It removes unwanted particles. Wheat
grains are separated in the primary dry cleaners. In the secondary dry
cleaning, we remove the lumps, dust and sand particles.

What process is carried out'dur‘:ing“digestion in paper manufacture? _
{(Multan 2008, pr 2011)

NagsO; is buffered with NazC03 and soda ash to have a pH of 7 — 9. The
digester is closed carefully and it revolves at 2.5 rotation per minute: The

temperature maintained is 160 — 180°C.
What is lignin?

It is an .aromatic polymer and it causes the paper to become brittle. It is
consisted of 17 — 33 % of dry weight of wood.

‘What are cominonly used bleaching agents in paper manufacture?
| (Rwp. 2010 Sargodha 2010, Guj. 2012, D.G. Khan 2013)

(i) Oxygen , " (ii) NaClO
(iit) H,O, (iv) Ozone
(v)  Chlorine (vi) CIO®

What are the requirements' to get high brightness of pulp during paper
manufacture? '

Enough chlorine is required for this purpose. The residence time for chlorine

is 45 — 60 minutes and the temperature should be maintained at 45°C. After

“chlorination, the pulp is washed with hard water at 60°C.



Q.36 What are the major components of paper machine?

~ ‘Ans: Itis consisted of: |
(i) Flow spreader.
(iiy Head box.
(iii) Fourdrinier table.
(iv) Press section.

| (v) Drier section.

Q.37 Mention the paper industry in Pakistan:

Ans:- There are more than 30 paper and pulp industries in private as well as in the
public sector. :
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AN SWERS TO THE SHORT QUE&S'E‘EGF%S

Q.1

Ans.

Q.2

Ans.

Q.3

Ans.

Q4

Ans.

Q.5

Anms.

Q.6

Anms.

GENERAL FEATURES OF ALKYL HALIDES

What are aikyl halides? Give their g»eneral formula and name two
monohaioaikenes {(Sarg. 2810) -
Those organic compounds which are derived from the hydrocarbons by the
replacement of one or more hydrogen atoms by halogen atoms are called
alkylhahdes They are represented by R—X and the general fonnuia is
CoHay +1—X. CH;Cl, C,HsBr, C;Hyl are mono halo alkanes.

What are primary, secondary and tertiary alkyl halides? Give examples
of each. (Faisalabad 2008, Muitan 2012, Mulian 2013, .G, Khan 2@}.3}

In primary_ alky! halides, oi-carbon has at least two hydrogen atoms, in
secondary alkyl halides, a-carbon has only one hydrogen and in temary

alkyl halides ci-carbon has no hydrogen.

CH;
»

% l o » o .
CH; - CH, - CI (p°) CH3‘— CH-CI(s°) CH; — *C=CHT)

| . CA
CH; CH;

PREPARATIONS OF ALKYL HALIDES

What are the necessary conditions to.convert zlcohols into alkyl halides
by using halogen acids? (Lahore 2008, Lahore 2010, Lahore 2012, F. Abad 2013)
Alcohols are reacted with halogen acids in the présence of ZnCEz or H,SO;,

to get alkyl hahdes
ZnCl; or H,S0,

R - !OH+H] 2 » R-X+H,0O
SOCY, is the best reagent to get alkyl halides frem alcohols. Whach
solvent is necessary to complete this reaction?
(Lahere 2008, Guj. 2010, Lahore 2012)

Alcohols react with SOCl, to give alkyl cholrides in the presence of
pyridine. HCl and SO, are gaseous products which are evolved

automatically and pure alkyl chioride is obtained. So, this is one of the best.

methods.

o

Convert to get alkyl chlorides to get alkyl chiorides ethyl alcohol into -

their respective halides by using PCl; and Pls. - (Lahore 2008, Lahore 2012)
3CH;CH,OH + PCl; ——— 3CH;CH,Cl+ H;PO;
CH;CH,OH + PI; ——— CH;CH,I + POl + HI
REACTIONS OF ALKYL HALIDES
Which two factors are responsible for reactivity of alkyl hahdcs as

compared to alknes? (Faisalabad 2010, Guj. 2012}
(i) Bond dissociation energy (it} Polarity '
e | - S A
The bond dissociation energy of C — X bond is in the order.
o o a o«

C-F>C~-Cl>C-Br>C-1
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It means C — I bond can be broken very easily, so iodides are very reactive
. substances. In alkanes there is no polarity. i :
" Q.7 Define and give one example of each. (i) Nucleophile (i} Leaving group
Ans, Nuclegphile: {F. Abad 2012, Lahore 2613, D.G. Khan 28i3)
_ Those species which are electron efficient and they donate their electron
pairs to make a covalent bond are called nucleophiles.
Examples: - Trow o - _ .
. C1° B 1% 0H®, oN°, No®, 15®, C,H,0°; CHO®, SEN®, 1O,
NH;, NH,® etc. |
Leaving group or nucleophile: ) |
The halogen ion which breaks the bond from c-carbon is called leaving
group or nucleophile, ' ‘ ¢
Q.8 Give the general pattern of the reaction of SNy-mechanism. What is its
rate expression? Give examples. ,
{Lahore Board 2007, Guj. 2008, Rwp. 2010, D, G, Khan 2011, Cuj. 2012, Muitan 2013}
Ans. SN, reaction takes place in one siep in which the attack of the attacking
nucleophile and the leaving of the leaving nucleophile-takes place
simultaneously. Its rate depends upon the concentration of substrate and the
attacking nucleophile. :

R-X+Nu® — R nut x©
Rate = kR — X] [Nu] ~ _
CH;Br+OH™ —— CH,O0H+Br
CHyCH, - [+O0H" ——= (CH,CILOH +1®
Q.2 Give the general patiern of reaciion of SN; mechanism. Why tesrtiary
alkyl halides give this mechapism? (Multan 2006, Guj. 2013)
Ans. In SN; mechanism, the reaction takes place in two steps.
In the first step C* ~ X bohd(breaks and in the second step, the -attacking
nucleophile attacks the carbonium ion. Tertiary carbonium ion is more stable
than secondary and primary, so tertiary alkyl halides can give this
mechanism, |
Q.10 What is the role\of steric hinderance to decide zbout SN; ard SN,
" mechanisms? s
Ams. If big groups are’attached at the o-carbon of alkyl halides, the backside
attack for the attacking nucleophile becomes difficult. For this reason, SN,
mechanism is favoured rather than SN;. ,
Q.11 What is the role of stability of carbonium ion for determining SN; or
SN; mechanism? - ; _ , (Guj. 2006)
Anms, Greater the stability 6f the carbonium ion, greater the possibility for two step
mechanism which is SN;. These alkyl E‘aaﬁ%rdes which can provide unstabie
. carbonium ion give SN, mechanism, which is a single step reaction.
Q.12 How do you compare SN; and SN, mechanism? o _
Ans. SN; mechanism is in two steps, while SN, is in a single step. The rate of SN,
is controlled by only one molecule, Tertiary alkyl halides mostly give SN,
while primary give SN,. = 4 -
Q.13 What are elimination reactions? Give examples of E, and E,.
. _ {Bahawalpur 2006, Sargodha 2008, F. Abad 2008, Multan 2008, Lahore 2012)
Ans, E; stands for elimination unimolecular and tertiary alkyl halide give this
reaction to give alkenes. E, is elimination of bimoieculars in which primary
alkyl halides gives alkenes in one step.
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' 3.14 How tetraethyl lead can be prepared from an a!kyl hatide? |

\:

&

. | (Faisaiabad 2003)
=3, When ethyl chloride is reacted with NagPb, tetracthyl lead is produced.
4CH; — CH, — C1 + Na;Pb ——— (CH; — CHy); Pb+ 4NaCl

[TGRIGNARD'S REAGENT

©.15 How the nature of alkyl group changes when alkyl halide is.con'verted fo
Grignanr’s reagent? : (Sargodha 2011, D.G. Khan 2013)

Ans. In alkyl halides, the alky! group is electrophilic in character because the o
carbon bears the partial positive charge. When it is converted to Grignard’s
reagent, the a-carbon develops the partial negative charge and the alkyl
group becomes nucleophilic in character. '

0.16 Why dry ether is necessary for the preparation of Grignard’s reagent?

o . . (Multan 2012, D.G. Khan 2613}
Ans. If ether is wet, the water molecules react with Grignard’s reagent to give
alkanes and.so Grignard’s reagent is destroyed. Actually water is an active
hydrogen compound for Grignard’s reagent. )
Q.17 How do we get akyl nitriles from Grignard’s reagent? (F. Abad 261Z)
Ans, When CI-CN is reacted with Grignard’s reagent, the alkyl group of the
Grignard’s reagent combines with ~CNgroup to give alkyl nitrile. '

—_ le®@ | oo} Md@Li6G" X
Cr—-|C =N+R ~Mg—X-——~—>R——C‘=*N+Mg<
Ci

Q.IS Ci&e the mechanism for the addition of Grignérd’s reagént at CO; o
" give carboxylic ackds. (Mirpur 2006, F. Abad 2012, Multan 2013)

Ans. The mechanism is as foliows:

| m 0o 0 .

so son 50 sell & ] ouo” | -/

R-Mg-X + C€=0 — R—C—‘é) I\G/)[g—X — R«C—OH+Mg\
H)OH Acid OH

Q.19 Give the mechanism for the reaction of formaldehyde with ethyl .

magnesium bromide. : ‘
' (Lakore 2008, F. Abad 2012, F. Abad 2613, D.G. Khan 2013)

Ans.

| @)@

@ -
50 30 50 1—\6@ 5 o - HO o P
- CHCHAMg X T CH,~CH,-C-OpMg-X— CH,~CH-C-OFMg,

H,OH p -alcohol }1{ : OH

H
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- Q.20 What is the mechanism for the reactlon of Grignard’s reagent wiik

acetaldechyde? | (¥. Abad 2612:
Anms. | _‘ o
/_\ CH, | ' CH, -
50 80 ¥ 50 3\6@ 50 | u,0° . /%
LMgd—i(// —>R-C-0 Mg—X—>R~C—OH+Mg
? l @ i [ - } 6]
H_ "4 H OH, E H : CH
| Se-alcohol |
Q.21 Show the mechanism for the reaction of acefene with Grignard’s
reagent. A (Lahore 2008, Faisalabad 2011, ¥. Abad Z0iZ}
 Ams. . ‘ € . .
. | ' CH, = CH, \
50 5@ «ngs\a@ ) f - ] ¢
WCG —»R-C-0+Mg-X—> R-C-OH+Mg
, e CH,H /OH ‘ CH, -
T°-alcohol

Q.22 How primary alcohols are produced when ethene epoxide is reacted
with Grignard’s reagent? - (E Abad 2012, Guj. 2013}

Ans. Ethene epoxide reacts with ergnard’ reavent to give primary alcohols
having two carbon atoms.in addition to'the alkyl group of the Gngnard 3
. reaction,

R-Mg-X +.CH,-CH, -——->R CH,-CH, - OtMg X
\/é()/ | 1~H{_OH

R~ CH, - CH, - OH - Mg<
OH

p®-alcchol
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ANSWER§ TO THE SHORT QUESTEONS

2.1

Ans;

22

Lrve

Ans:

Q.4

AnS:

GENERAL FEATURES

What is the similarity of water with alcohels, phenols and ethérs?
{Guj}. 2006, Faisalabad 2008}

In all these compounds, the central oxygen is sp -hybridized and two lone
pairs are present on oxygen. They have bent structures. ‘

NN N

Definc and give examples for each of monohydnc, dit yd'ric and
trihydric alcohels.

{(Guj. 2006, Multan 2011, Lahore 2012, Multan 2013, D.G. Khan {913)'

Monochydric alcohols have oniy one-OH group as (CHs - OH, CoH;s—-OH).
(OfK -~ CHZJ

Dihydric alcohols have two-OH groups, as glycel Lﬁ 2t
“XOH OH

CH, - CH~- CH;}

Tnhydrlc alcohols have three-OH groups as g]ycéro] [ | |

OH OH OH,

How primary, secondary and tertlary alcohois are different from each
other in structures? (Multan2011, Lahore 2012, Lahore 2013, D.G. Khan 2013)

The structures are as follows: ‘

o | a , e
R-C-OH R-C-OH R-C- Ol
| | = ] |
H . H R
p°-alcohol - S°-aleohol ~ T°-alcohol

PRYPARATION OF CH,OH AND CH,.CH,0H

How water gas is converied into methyl alcohol, on commercial scale?
(Lahore 2012, Lahore 2013)

Water gas is obtained from coke and steam at 1000°C. This waier gas is

" treated with ZnO and Cr, 03, at 450°C and 200 atm. pressure to give

CH; — OH on commercial scale.

Zn0O + CryO3
CO +2H, —» CH;0H
450°C + 200 atm




Q.5

Ams:

Q.6

Ans:

o
3

Ans:

Q.8

Ans:

Q.9

Amns:

Whai is fermentation of alcohols? Give the necessary conditions &=
fermentation. S

{Bahawalpur 2006, ¥. Abad 2008, Guj. 2008, Mirpur 2011, F. Abad 20612, Multan 1555
The process of conversion of starch and sugar to ethyl alcohol under =
influence of yeast is called fermentation. There should be proper aerat=
solution should be dilute and there should be no preservative ==
fermentation purposes. :

What is raw material for the manufacture of ethyl alcohol on &=
commercial scale? - | ~ {Mirpur 2011;
Ethyl alcohol can be prepared by the fermentation of cane juice, beets, daz==
molasses and fruit juices. These substances have fermentable sugars.
Moreover, ;)otatoesz rice, barley and maize contain starch which give =
alcohol on fermentation. = '

Absolute aicohol cannot be prepared by fermentation process. Why?
(Sargodha 2008, Multan 2009, Lahore 2809, Faisalabad 2010y 0.G. Kh==

2011, Mirpur 2011, Faisalabad 2011, Lahore 2012, ¥.. Abad 281=

Absolute alcohol cannot be prepared by fermentation process. Actually 14
alcohol is obtained in fermentation process which can, be concentrated uss=
95 %. 95 % alcohol forms azeotropic mixture which cannot be furth=
concentrated by distillation. Anyhow, lime-is used to concentrate alcoR=
further. ) ' ' -

il it

What is rectified spirit, commercial alcchol and absolute alcohol?

|

‘ (Sargodha 200
95% ethyl alcohol is called rectified spirit. It is also called commerci=
alcohol. It is converted to 99.9% alcohol by distilling it in the presence o=
CaO. This is called absolute alcohol. o |
What do you mean by denaturing of alcohel? .

e (D. G. Khan 2011, Guj. 2042, D.G. Khian 2013

Alcohol istdenatured by the addition of 10% methanol. In this way, =
becomes poisonous and becomes unfit for drinking purpose. This is calleZ
methylated spirit. A small quantity of pyridine or acetone may be added f=
denaturing. : . ‘

i

i

Jithi

I

REACTIONS OF ALCOHOLS

.Q.I() Ethyl alcohol is a liguid while ethyl chloride is a gas. Given reason.

Ans:

. _ (Rwp. 2005
Ethyl alcohol has OH group in it which is responsible for hydrogen bondins
among the molecules of alcohols.

: Q
/ \\ S+
CH; - CH, H
./// \ é+
CH, - CH, H
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' In case of ethyl chloride there is no hydrogen bonding. Hydrogen bonding is
responsible to make ethyl alcohol liquid at room temperature. But ethyl
chloride remains a gas.’ '

Q.11 Why ethanol has higher boiling point than dicthyl cther.

Amns: FEthanol has a hydrogen bonding among the mol_ecules. Fof this reason it has
~ a higher boiling point than that of ether. Ether is a non-polar molecule and
there is no hydrogen bonding in it. ‘

Q.12 Why alcokols are miscible with water?  (Faisalabad 2008)

Amns: Watcr has two partial positive hydrogen atoms and alcoho! have one. Se,
there is hydrogen bonding in them which makes them miscible.

0.13 What is esterification? Give the reaction conditions for this reaction:
I . | (Bahawalpur 2011)

Ans: The reaction of carboxylic acids with alcohols in the presence gfanacid as a
catalyst give us esters and water. This is a reversible reaction and is called
“esterification. : ' a

Q.14 How the sivong oxidizing agents affect the pitanary and secomdary -
alcohols? , . {Miuian 2611, Muitan 2012}

Ans: The strong oxidizing agents like acidified KMnQy and K;Cr,O; release
atomic oxygen. That atomic oxygen - converis primary alcohols into
aldehydes, secondary alcohols (into" ketones and tertiary alcohols into

alkenes. o . '
PO
RN 2 !
R-C- (410} »  R-C=0+HO

R
|

R-C=0 + HO

R 5

! .
o oy
R~(;—Q‘H+[O]‘/,

@

Here =—CH;, or —CH,CH;

L 4

.15 Ethanol gives different products with cone. H;SO?,; _under different
~ conditions. (Rawalpindi 2008, Sargodha 2011, F. Abad 2012, Guj. 2813)
Ans: Ethanol gives two types of products when treated with concentrated HSO4.

conc. Ho80,

(a) 2CH;CH,OH y CH,CH,OCH,CHy+HHL0
140°C , :

In this way diethylv ether is produced at 140°C.



Q.16

- Ans:

.17

Ans:

Q.18

. cone. H,S0,
(b} CH;CH,OH T > CH,=CH, + H,0

In this way ethene is produced by the removal of water from single
molecule of a]cohoi :

What are the dehydrogenatlon preducts of przmary ‘and secondary

, a!cohe!s in the Ppresence of copper?

When primary and secondary alcohols are heated at 300°C in the presence
of copper, primary alcohols are converted inte aldehydes, secondary
alcohols into ketones and tertiary alcehols into alkenes.

What is Lucas test, which is used to distinguish between primary,
secondary and tertiary alcohols? {(Gujranwala 2010, Sarg. 2010)

When primary, secondary and tertiary alcohols are treated with HCI in the
presence of ZnCls, tertiary alcohols give the oily liquids' immediately.
Secondary alcohols give the reaction within 5 — 10 minutes and primary
alcohols do not gwe the reaction at room temperature

DISTINCTIONS

How haloform reaction can be used to distinguish between certain

. alcohols?  (Rwp. 2611, Bahawalpur 2011, Lahere 2{}12)

Ans_:

Q.19

Ans:

~All those primary or secondary alcohols which on oxidation give methyi

aldehyde or methyl ketonés ‘give the haloform reaction, e. g C,Hs-OH,

..CH3—LH CH; ete. nge the haioform reaction.

I

OH v
How iodoform test can be used to distinguish between methyl alcohol
and ethy! alechol? : 5

(Guj. 2006 pr 2008 Lahore 2008, 2011, Bahawalpur 2811, Lahore 2012)

Ethyl alcoho, upon oxidation give CH;CHO It 1s an aldehyde having —~CH,

with — C = O group and can give the jodoform reaction. Methyl alcohols

i

give formaidehyde, on ox1dat10n so it will not gnve ha]oform reaction. It has

. no methyl group which can-be converted to jodoform.

Q.20
Ans:

USES OF ALCOHOLS

Give the uses of methy! aleohol?

Methy! aicohol is used as a solvent for oils, fats, paints and varnishes. It is
antifreeze for automobile radiators. It is used for the denaturing of alcohols.
It is used for the manufacture of formaldehyde, drugs and perﬁ.mes
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.21 Give the uses of ethyl alcohol? (Guj. 2012)

Ans: It is used as a solvent for paints, drugs, oils, perfumes, dyes, varnishes,
medicines and gums. It is used for the preservations of biological specimens
and as an antifreeze for automobile radiators. It is used as a petrol substitute
and as a fuel in spirit lamps and stoves.

PHENOLS

€322 What are three important dihydroxy benzenes? Give their IUPAC
names and old names: -

Ans: ) : :
OH OH | OH

<!

| B tgdonhhaent | . o g oo
(Catechol) 1, 3-Dihydroxy benzene ! OH
' (Resorcinol) -1, 4-Dihydroxybenzerie
| ~ (Hydroquinon€)
PREPARATION OF PHENCL

Q.23 How chlorobenzene is converted into phenoi? _ ,
' (Bahawalpur 2011, Faisalabad 2011, Lahore 2012)

Ans: ‘
Cl - " ONa ' | OH
T=360C |
P =300 atm. _ H30® =~
+ NaOH > —— |
HCI X

- HCl
{Down’s process)

Q.24 How benzene sulphonic acid can be converted into phenol? '
(Rwp. 2008, Bahawalpur 2011}

Ans:
_ 2
OH ' ‘ONa »
] | | 0®
0=8=0 O=8=0 . ONa OH
. ' 2NaOH ' HCI |
.+ NaQH —— e — :
. 250°C
. #i PHYSICAL PROPERTIES w o

Q.25 Give physical properties of phenol:

Ans: It is colourless hygroscoi)ic 'crysialline solid, melts at 4°C and boils at
182°C. It is partially miscible with water and readily soluble in alcohol. It is
a poisonous substance and produces painful blisters in contact with the skin.



ACIDIC NATURE

Q.26 Why phenol is acidic, but alcohol is not? {F. Abad 2066, Fed. 2406,
Sargodha 2006, Sargodha 2668, Guj. 2008, Lahore 2008, Multan 2008,
Mirpur 2009, Fd. Abad 20609, Lahore 2010, Sargodha 2811, Mirpur 2911,

F. Abad 2012, Multan 2012, ¥, Abad 2813

Ans: The resonance structure of phenol develop the positive charge on oxvgen
which repells the partial positive hydrogen. In this way, phenol acts as an

acid. Alcohol can not do so.

Go—H" O—H S

o
)
Q.27 How the resonance structures of phenoxide ion make phenol acidic?

Ans: When phenol gives the protons, phenoxide ion which is produced develops

the five resonance structures and attains the stability. It favours-the reaction
to the forward direction and makes the pheno! to release the proton.

PROPERTIES OF PHENOIL

Q.28 How pheno! can be converted into benzene?
) . (Multan 2008, F.Abad 2008, Sargedha 2011, Guj. 2012)
Ans: When phenol is distilled with zinc dust, benzene is produced. This reaction
has a very low yield of benzene. “ '

Phenol Benzene
Q.29 What is the reaction®f bromine water with phenol?
How it helps to distinguish between phensol and alcohol?
(Multan 2008, Guj. 2010)
Ans: When bromine water reacts with phenol, tribromophenol is produced which
settles down in the form of white ppt. So phenol can be distinguished from
other substances by this reaction.
Q.30 Conc. HNO; reacts with phenol to give picric acid? How?
Ans: When conc. HNO; at 100°C is reacted with phenol, trinitrophenol is
produced, which js also called picric acid.

OH : OH ,
o S0, SN N0,
‘ + 3HNO, —2274y ‘ + 3H,0
N cone. ' Ny
_ , NO, .
Q.31 What important polymer is produced by the reaction of phenol with
~ methanal? (Lahore 2007, Sargodha 2008, Multan 2012, Guj. 2013)

Ans: When phenol is reacted with methanal solution, ortho and para positions of
phenols are occupied by —CH, — OH group: These compounds condense
with each other to give a polymer called bakelite.
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.32 Give the uses of phenol. - o ' (Lahore 2008}

Ans: Phenol is used to produce bakelite drugs', phenolphthalene and explosives. It

is used as a wood preservative, in herbicides and in antiseptic.
©.33 How do you compare phenol and ethyl alcohei?
(Rawalpindi 2006, Multan 2006, Mirpur 2011)

Ans: NaOH and FeCl; react with phénpl but not with aicohol. Phenocl does not
react with carboxylic acids and halogen acids but alcohois do. Phenols react

with diazonium salts to give dyes, but alcohols do not give this reaction.

ETHERS

$.34 What is Williamsen’s synthesis of ethers?
(Guj. 2010, Multan 2011, B.G. Khan 2013)

ans; When alcohols and alkyl hahdes are reacted with sodium metal, ethers are
produced.

R-0OH+ Na+R X —» R=0 - R+2H2-'-NaX
Ether :

.35 How silver oxide reacts with alkyi halides to give ethers?
Ans: Reaction is as follows:

R—X .' R |
+Ag —— 0+ 2AgX

R—X | g -

| Ether

Q.36 How do acids react with ethers to give oxonium ions?
(Mirpur 2611, D.G. Khan 2013)

T!@)

Ans: The one pair present on the oxygen of ether is donated to H and oxonium

ion is produced.
X ae=—S HEEE

H

| | |
R-O-R +H —>_  R-0-R

ce . . @ §
Ether\_»/ Oxonium ion



Q.37

Ans:

Q.38
Ans:

Give the mechanism of the reaction of halogen acids with ethers:
(Mirpur 2011, Lahore 2012, D.G. Khan 2013;

HX ﬁ H@’ -i-’X@

H

ce @ T@
R——Q'—R +H —> R-0-R
' Oxonium ion

H

|
ol —— > R-OLH+E

, R® + X® ——— R-X
Give the uses of diethyl ether: ' \
Ether is used as a general anaesthetic and as refrigerant. It can act as z
solvent for the extraction of organic compounds; and can dissolve fats, oils

and resins. It is a substitute of petrol by mixing with alcohol. It is used as 2
perfumery and the manufacture of smokeless gun powder. |

Q.39' What are mixed ethers? Give examples. | (Sérg. 2010}
Ams: Those ethers in which two alkyl or aryl groups attached with oxygen atom

are not alike are called mixed ethers.

CH, - O - C,H; ~ Ethyl methyl ether

C,H; -0 —~CH, - Ethyl propyl ether

CH, ~ O — CHs Methyl phenyl ether

Q.40 Ethers belong to an inert class of organic compounds. Discuss. ,
: | (Lahore 2011}
Ethers and alcohols are alkyl derivatives of water. Ethers have least

Ans:

Q.41
Ans:

. hydrogen bonding and little tendency break C — O bond as compared to

alcohols and water, which have O — H bonds in them. Actually alkyl groups
are dominants and they show their properties. )

Ethers are less reactive than alcohols. Justify. (®. G. Khan 2011)
Ethers and alcohols are alkyl derivatives of water. Ethers have least
hydrogen bonding and little tendency break C — O bond as compared to
alcohol and water which have O — H bonds in them.



ANSWERS TO THE SHORT QUESTIONS

GENERAL FEATURES OF ALDEHYDES AND KETONES

Q.1 How aldehydes and Ketones occuxr in nature?
Ans: (a) Aldehydic group is present in most of the sugars. _

(b) Aldehydes are the principal constituents of a number of essential oils
 (¢) The essential oils are used as fagrants and flavours. o ;
(.2 What are those factors which make aldehydes more veactive thas
‘ ketones? o {Sargodha 2018:
Ans: The presence of hydrogen atom with the carbonyl group in aldehydes makes

less steric hinderance as compared to ketone.
In ketones, the alkyl groups are clectron-donating and they decrease =
electrophilic character of carbonyl carbon atom. :

PREPARATION OF ALDEHYDES

Q.3 How formalin is prepared on the commercial scale from meths
alcohol? , h
(Lahore 2011, Multan 2011, F. Abad 2012, Lahere 2013, D.G. Khan
Ans: Mixture of methyl alcohel vapours. and air is-passed over platinized asbesie=
at 300°C.. Sometimes, copper and silver catalysts are also used. The 40 =
solution of HCHO in water is called formalin: '
; ‘ 3 0
f

‘ Cu
CH.— O —H+jof 2> H-C-H* O
» R Ol =5 300°C H+H,

Q4 How acetaldehyde is prepared from ethyl alcohol in the lsboratory?
| e (Multan 2011, F. Abad 2012, Multan
" Ams: The oxidizing agents for ethyl alcohol is acidified K;Cr;07. The atom=
| oxygen converts alcohol into aldehyde at 500°C: '
o O
CH, — CH, - OH+ [O] __.1329—2—0-7—» CH Qg—-H%»H O
: 3 2 | ; st 04 | 3 25
- (3.8 Which product is obtained by heating calcium acetate?
. b  (F. Abad 2012, Guj.
Ans:
o 0
o | o - | O

CH,~C-O~_ = CH-C-0 % I |
: : >Ca+ | >Ca —> ZCHgéc—CH:,-!-ZCaCG;

CH;-C-0 CH;-C-07
I S
o R
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PROPERTIES OF ALDEHYDES AND KETONES

Q.6 What type of polanty is present in carbenyl group?

Ans: Carbonyl group is polar due to the difference of electronegativity between
carbon and oxygen. so carbon becomes electrophilic center and the oxyges
as nucleophilic center.

\8+ 5—

Q.7 How acids and bases actmg as catalysts increase the reactivity of
- aldehydes and ketones? (Faisalabad 2018, Lahore 2013)

Ans: The H® ion of the acid attacks the nucleophilic oxygen of the carbonyl
group and makes the carbonyl carbon atom as strong electrophilic center. kit
increases the reacting power of the carbonyl group. Similarly, bases i increase
the nucleophlhc character of oxygen. .

ANse 0 o \@ R\E@SO ‘e A2
Ce=0) +'H —=> =0 = 1y = — C

-
H/ (& 'H/ _ H '\-/ L Oe®

ADDITION REACTIONS

Q.8 Addition of HCN on aldehydes and ketones is a base catalyzed reactlon
How? o (Multan 2008, Sargodha 2009, 2010, pr 2011)

Ans: Base dissociates the weak acid HCN to give. CN®, This CN® attacks the
carbony! carbon atom of aldehydes and ketones to give addition compounds.
Q.9 HCN is not directly used in aldehydes and ketones Give reasons.
. {(D.G. Khan 20i3)
Ans: HCN is a poisonous gas and it is difficult to handle it. NaCN and HCI are
dlreutiy added to aldehydes and ketones which generate HCN in the vessel
and is immediately consumed for the addition purposes. :
Q.10 How o-hydroxy acids are produced from aldehydes and ketones?

(Multan 2008, Guj. 2010, Rwp. 2010, Bahawalpur 2011, Lahore 2012, Lahore 2013,
- B.G. Khan 2013)

Ans: HCN is added at the aldehydes and ketones. a-hydroxy cyanides are
. produced. These hydroxy cyanides are hydrolyzed with an acid or a base to
give a-hydroxy acids.

" C ;
> § TN — > — > goon 0

Q.11 The addition product of an aldehyde and a ketone with NaHSOa is very

- useful reaction. Justify it: - (Guj. 2012)
Ans: Bisulphite addition compounds of aldehydes and ketones are white ppts. So
- these ppts. are separated, treated with acids and are regenerated. In this way,
separation can be done. Moreover, we can distinguish between methyl
ketones and other ketones by this reaction.
Q.12 Why NaHSO; deoes not give the reaction with 2-pentanone?

Ans: 2-Pentanone is such a ketone in which both the alkyl groups.are big 51zed |
Due to steric hinderance, NaHSO; fee!s difficulty for adang at such a

ketone.
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HALOFORM REACTION

6.18 Howiodoform is prepared from ethanol and acetaldehyd?
- (Lshore 2010, Muitan 2011, Guj. 2612, D.G. Khan 2013)
aams: Acetaldehyde has one methy! group attached with the carbouy! group which
is converted into iodoform. No such methyl group is present in
formaldehyde and propanal. ' :

CH,CHO + 31, + 4NaOH —» CHI; + HCOONa + 3Nal + 3H,0
CH,CH,OH + 41, + 6NaOH ——— CHI; + HCOONa + 5Nal + SH,0

Actually ethanol is first oxidized to CH;CHO with I, and NaGH. .

Q.19 Only methy! ketones are able to give haloform reaction, but other
ketones do not. Give reasons: : (Faisalabad 2011}

ins: The ~CH; group attached with the carbonyl group is converted to CHX,.
Other methyl groups cannot be converted into such compounds.

0.20 With the haloform reaction we can decrease the number of carbon
atoms in aldehydes and ketones. Give reasons: .

Ans: One of the carbon atoms of aldehydes and ketones which is present.in the

form of CHs—group is detached from the molecule and CHX; is produced.

The rest of the portion of the molecule is converted to carboxylic acids with
one carbon atom less than the original aidehyde or ketone.

Q.21 How acetophenone can be converted into sodium salts.of benzoic acid?

Ans: When acetophenone undergoes haloform reaction, sodium benzoate is

produced
0 JOE )
Il ' f
2 C - CH, = € - ONa
| + 4NaOH#3L, —> | + CHI;#3Nal+3H,0

POLYMERIZATION REACTIONS
Q.22 Polymerization of formaldehyde gives six membered cyclic compounds.

Justify it. . (Multan 2012, Guj. 2013)
Ans: . :
G }{ - H
' ¢ g O
i\ “ | AN N
gl H,S0; Q o
H/ Ll
i
Formaldehyde m-Formaldehyde

Q.23 Justily that the carbonyl group of acetaldehyde is no more there is its

polymer i.e. paraldehyde. ' (Muiltan 2012)
Ans: Actually, the double bond of the carbony! functionality helps in the
' formation of cyclic ring, so there is no carbonyl group.

CH, H
‘\C/ '\O/\c .0

o :
4 < | ey \c _/CH,
stoq -~ :\
o e, S
L Kc/
CH, A2y

Acetaldehyde -‘ ' p—Aidjeahydc



REACTIONS WITH NH; AND ITS DERIVATIVES

Q.24 NH; reacts with aldehydes and ketones to gwe cyanohydrins and thes
hydrazones. Justify it:

Ans:
R R
o® @ﬂ -
\C=\9+ NH,-H — \ / —--=—>~. \C*—"N—H
gl / T &
g H
Cyanohydrm . Hydrazones

Q.25 The reactlons of hydroxylammc, hydrazine and phenyl hydrazine with
aldehydes and ketones are just like the reactions of Ni; with aldehyde
and ketone? . (Guj. 2008, Mirpur 2011, Lahore 2013)

Ans:

8+ 8— e L 1] 20 ao
> O O+ Ry e g > C = NH ~NH,
H Hydrazine H

) R
>Cmo+NH20H-—--—> >C='N—OH+H20
H Hydroxylamine H '
| R
o

C=N-NH-Ph+H0

> C=0 + NH,NH — Ph ~— 3
\ ; Phenylhydrazone

- Phenylhydrazine

Q.26 NH3 reacts with formaldehyde in  different manner from other
aldehydes and ketones. Justify it. ’

Ans: NH; reacts with formaldehyde to give hexamethylenetetramine. -

; N
B bR SCH,
‘ N + 6H,0

|
: N\>N

'Hexamethylenetetramme (urotropine).

6HCO + 4NH, —————>

Q.27 2, 4-Dinitrophenylhydrazine can be used to have a distinction between
aldehydes and ketones from other organic compounds: :

‘Ams: 2, 4~Dm1trophenyl hydrazine reacts with aldehydes and ketones to gwe deep
yellow colour ppt., but other compounds can not do so. :
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REDUCTION REACTIONS

Q.28 How the reduction process of aldehydes and ketones give alcohols?.
.‘ ' ' ’ {(Lahore 2013)
'Ans: When aldehydes and ketones are reduced with hydrogen in the presence of a
catalyst, primary and secondary alcohols are produced respectively. -
Anyhow, NaBH, can also be used.

B H R R
| e | Nipd )
RO 04T e s BC=0f, R-Cu@+l, ——3 R-C-OH
Aldehyde ' |  ‘ketone |
| H - " H
p°-Alcohol ' -s°-Alcohol

Q.29 How aldehydes react with alcohols to give hemiacetals and acetals.
' : (F. Abad 2013, D.G. Khar 2013}

-

R\s® S@/’%\se dgyHCL R /OH
/C=\;|O +R-0~-H =—— /C\
H \_/ | H OR,

Ans: |

o ' Hemiacetal
R . R L OR, -
. dry HCI 1
' >C=O+2R,OH e >c< +H,O
H H OR,

| OXIDATION OF ALDEHYDES AND KETONES

Q.30 Which are those weak oxidizing agents which can oxidize aldehydes but
not the ketones? - | - ‘ -'
(Rawalpindi 2006, Sargodha 2008, Faisalabad 2010, Lahore 2613)
Ans: Tollen’s reagent, Fohling’s solution and Benedict’s solution are weak
oxidizing agents. They can oxidize aldehydes into corresponding carboxylic
~ acids and ppts. are produced. Ketones do not give such reactions.
Q.31 Tollen’s test is also called silver mirror test. Justify it. -
 (Raw. 2006, Sargodaa 2008, Bahawalpur 2011, Lahore 2013, Guj. 2013,
- | F. Abad 2013, Multan 2013, D.G. Khan 2613}
Ans: Tollen’s reagent is the ammonical solution of AgNC; and it is weak
oxidizing agent. It is itself reduced into silver metal by aldehydes and silver
, metal'is deposited in the form of mirror on the inner side of test tube.
Q.32 Fehling’s solution reacts with aldehydes to give red ppt. Justify it
Sargodha 2008, Guj. 2008, Bahawalpur 2011, Lahore 2012, F. Abad 2012,
’ Lahore 2013, F, Abad 2013)

Ans: Fehling’s solution is a mixture of CuCl,, NaOH and tartaric acid. It is
* reduced by aldehydes and red ppt. to Cu,O is produced

e} O

R = C — H+ CuCl, + NaOH + Tartaric acid - R=C —ONa + CuOd + -+ .
Aldehyde Na-salt of acid red ppt.




Q.33 Benedict’s solution reacts with aldehydes to give red ppt. Justify it:
| ~{Sargodha 2008, D.G. Khan 2013

Ans: Benedict S solutlon is consisted of CuCl,, NaOH and citric ac1d It
reduced into Cu,0 as red ppt. by aldehydes. :

o | | O
i I ee
R-C-H+CuCh+ NaOH + Citricacid - R—-C - ONa+Cuw,O+ oo
Aldehyde Na-salt of acid
USES |
‘; ' . . = . ' A
Q 34 Give the uses of formaldehyde: (Multan 2012,.Guj. 2013}

' Ams Formaidehvde is used for the manufacture of Bakelite and dyes. It is use
prepare formalin, which is used.as the anuseptzc, disinfectant, ger m;c:dc
fungicide and preservation of biclogical specimens. It is also used in the
silvering of mirrors and many medicines. :

- Q.35 Give the uses of acetaldehyde. : {(D.G. Khan 2013}

Amns: Acétaldehyde is used for the production of acetic acid, acetic anhydride, n-
butanol, ethanol, vinyl acetate, paraldehyde and ethy! acetate. Moreover we
can prepare choloralhydrate-and phenolic resins.

C ON[PARISONS

Q 36 How do you compare i‘ormaidehy{ie and acetaldehyde? (Lahére 2613)

Ans: Formaldehyde ‘gives Cannizzaro’s reaction, but acetaldehyde gives aldol
condensation. Formaldehyde gives bakelite, but acetaldehyde can not do so.

. Fohnaidehyde does not give haleform reaction, but acetaldchyde does.
Q.37 How do you compare aldehydes and ketones?
(D.G. Khan 2011, Sargodha 2011)

Ans: Aldehydes give silver mirror test, 'give red ppt. with Fehling’s solution, and
red ppt. with Benedict’s solution, but ketones can not give these reactions.
Moreover, aldehydes can polymerize but ketones cannot.
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ANSWERS TO THE SHORT QUESTIONS

GENERAL FEATURES OF CARBOXYLIC ACIDS,

Q.1 What are carboxylic acids? Give their general formula:
Ans: Those oganic compounds which contain carboxy] function group in them are
called carboxylic acids. Their general formula is:

O
I
R-C-OH or CHym COOH A
Q.2 How two functional groups create one functional group in, carboxylic
acids? ‘ '

O

| - |
Ans: —~COOH is made up of — C — group and — OH group. That is why, it is
called carboxyl. This word is made up of carbonyl and hydroxyl.

(.3 Name at least five dicarboxylic acids and give their formulas.
’ (Lahore 2012, Lahore 2013, D.G. Xhan 2813)

Ans:
OO0 - - O O
. Il I o
Oxalic acid, H-0-C-C-O-H Malonic acid HO-C—-CH,—C-OH

I b0
Suécinic acid  HO-C—(CHp),—~C—-OH . Glutaric acid HO-C—~(CH,);~C~OH

| (l? | ﬁ ) CooH
Adipic acid HO — C — (CHp)s— C — OH  Phthalic acid COOH

Q.4 Write the formuias for valeric acid, caproic acid and caprylic acid?
Ans: ‘

0 0 _c“>

| I
CH;CH,CH,CH,-C-OH CH;~(CH),~C-OH CH; (CH,)s —C - OH
Valeric acid Caproic acid Caprylic acid
Q.5 What are hydroxy acids? Give four examples of hydroxy acids i.e. two
from open chain and two from closed chain: (Sargodha 2010, Lahore 2012)
Ans: Those compounds in which — OH group is present along with the carboxylic
group are called hydroxy acids. -

CH, - COOH CH, - CH, i
‘ ? | l l i 7 l oH
OH OH. OH . e
Hydroxy acetic acid Ethylene glycol Salicylic acid
CH; — CH — COOH P
|
OH

Lactic acid OH



Q.6 What are aromatic carboxylic acids?
Ans: Those compounds in which — COOH group is attached directly with ths
benzene rmg are called aromatic carboxylic acids. For example

A .COOH COOH
NSl
CH

‘Benzoic acid | " Salicylic acid

Q.6A What are fatty acids?
Ans: Those acids which are present in fats and oils. They have long chains of

alkyl groups.

PREPARATION OF CARBOXYLIC ACIDS

Q.7 How the hydrolysis of nitriles give carboxylic acids?

Ans: The hydrolysis of nitriles can be carried out in the presence of an acid or 2
base. ,

0
g® I

R-C=N+2H,0 —— R-C-QH4NH,T
Alkyl nitrile acid

Q.8 How ethanol is converted to CH;COOH.
Ans: Simple oxidation of a p°-alcohol to correspondmg acid takes place, with
K5Cr;05 and an acid

. . K€r;0, + H® |
CH,CH,OHA s CH;COOH

PROPERTIES OF CARBOXYLIC ACIDS

Q.9 What are dimers of carboxylic acids? Give examples: (Sargodha 2011)
Ans: Due to hyc‘rogen bondmg, two moleculcs ofa carboxyhc acid make eight-
membered ring as follows:

8- &+ &~
Q- H—O

..C/ :
\a-‘ &+ 5—/

. Q—H- 0O
Q.10 Give two reactions of carboxylic acids which show their acidic nature:
Ans: Carboxylic acids react with metal hydroxide and metal carbonates to give
the metal salts of carboxylic acids -

H iI 0 ®
R-C-OH+NaOH T=——= R-C-ONa+H0
" | |
1l || e

R-C- OH+Na2CO3 _— R C ONa+COz+H20
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Q.11 Give the mechanism for the reaction of carboxylic acids with SOCL; i
give acid chlorides. , (Lahore 2010, Rwp. 2011,
Ans: - o
O Cl O O
R g: 5 }61@+6dﬁ ¢l — R L e
R=C-Q- 315 40 ~ Bl .
\\“//ﬁo

o O | - o® o

C 5 T

R-C-0-S-Cl+¢® —— R-C-0-8-C
\/’/ l

. Cl
o o et . O
R<>(|: 0 g cl I(‘: ”' o+cf
~Cx0z5<C ~—y" R=C+8=0+C
St rr i i e
cl | cl

H® +C1® —— HCI
Q.12 Give the mechanism for the esterification of carboxylic acid:

Ans:

O]
0 %o ®on
||

| i 5
R-C-0-H+H ——> R-Cc0-H;R-C-OH +R-0-H

@
OH <0H'
. l A .
-———}R—CII—OH s R—(‘I-OH —-——>R—-(13=O+Hzo
% -R O=B 0-R

!
H

Q.13 What are acid énhydrides and how are they produced? :
(Guj. 2010, Rwp. 2011, Lahore 2013)

Ans: Acid anhydrides are those compounds in which a Wwater molecule is
eliminated from two carboxylic groups of the same molecule or different
molecules. They .are produced by the reaction of carboxylic acids with
dehydrating reagent. - ‘ w % o, 3 T

. o
Il

Q
| P,0s ( I )
: IR -=C—-0H —> R-C- 20+H20
Q.14 How would you convert CH;COOH to CH;CONH,;?
(Lahore 2008, Lahore 2012, D.G. Khan 2013)

Ans: CH;COOH + NELOH. ,;_—E_—(—)*.__A CH,COONH;, _}_{e_at% CH,CONH, + H,0
: TER2 8



Q.15 How acetic acid is prepared on the commercial scale from acetylenc?

Ans: Acetylene is bubbled through 20 % H,SO; at 80°C in the presence of 1 %.
HgSO4 which acts as a catalyst: -

_ H 0
gSO4 l V i “
CH=CH+H0 ————s CH,=C-0-H —— > CHy— C~H
' 1% HS0s  yinylalcoho! ~ rearrangement acetaldehyde
O

Air, Mn(CH,COO I
i T
70°C, pressure V,0s
Q.16 Why the B.P. of aliphatic carboxylic acid is relatively high.

Ans: Aliphatic carboxylic acid produce H-bonding which is responsible for high
boiling point.

AMINO ACIDS

Q.17 What are amino acids? : (Multan 2011, Guj. 2012)
Ans: Those carboxylic acids, in which one of the hydrogen atoms of the alkyl
group of the carboxylic acid is substituted by — NH, group-are called aminc
acids. :
Q.18 What are essential and non-essential amino acids?
(Faisalabad 2008, Multan 2009, Faisalabad 2010, Faisalabad 2011)
Ans: Those amino acids which the body-is not able to synthesize are called
essential amino acids. These are supplied to our body by our diet.
Those amino acids which the body can synthesize are called non-essential
amino acids.

Q.19 Give an example of each i.e. o-amino acid, B-amino acid and Y-amine

acid:
o - g -
o | B o B
Ans: CH,-C-OH CH,-CH,-C-OH CHZ CHZCHZCOOH
s |
Glycine ~ B-amino propionic acid  y-amino butyric acid

Q.20 Whatis antterlon"
(Guj. 2008, Faisalabad 2009, Rwp. 2010, Lahore 2012 Guj 2013, Multan 2013, Fed, 2013,
D.G. Khan 2013)

Amns: An amino acid, transfers its protons from —COOH group to —NH, group to
glve a di-polar ion which is called Zwitterion,
H O . H O
R ; I e
NH,-C-C-0= ;H H;N C-C-0
| . l
. R _ R
o-Amino acid Zwitterion
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Q.21

- Ans:

. Ans:

Q.23

Ans:

Q.24
Ans:

What are neutral amino acids? Give two examples. | {Sargodha 2006)
Those a-amino acids which have equal number of amino and carboxyl
group are neutral amino acids.

CH, - COOH CH; - CH - COOH
i |

NH; - NH;

Glycine Alanine

What are basic amino acids? Give two examples. ‘
. (Sargodha 2006, Lakhore 2011, D. G. Khan 2011)
Those c-amino acids which contain more amino groups than carboxyl group
are called basic amino acids: :
Cli,; - CH,CH,CH, ~ CH — COOH
| |
NH; NI,
Lysine '
HN= C~ CH, - CH,CH,— CH —COOH
1 |
NH, NH,
Arginine
What are acidic amino acids? Give two examples: :
(D. G. Khan 2011, Lahere 2011, Muitan 2013)
Those amino acids which contain more carboxyl groups than amino groups
are called acidic amino acids. ' '
HOOC - CH, - CH - COOH , BOOC - CH, - CH, - CH —~COOH

l I
NH, NH,
Aspartic acid I Glutamic acid
How carbexylic acids are converted into ci-amine acids?
The a-hydrogen atom of the carboxylic acid is substituted by bromine in the
presence of phosphorus t0 give o-bromo derivatives which on reaction with
ammonia gives a-amino acids ’ ’
NH;

p NH |
R_CH,COOH + Br; —> R~ CH — COOH + HBr NBs - o CH - COOH + HBr

1
Br

(.25 What is Strecker’s synthesis?

Ans:

When HCN is added to aldehyde, in the presence of NH;, a-amino cyanides.
are produced. These compounds on hydrolysis give ci-amino acids:
’ R — CHO + HCN +NH; ———> R-CH-CN

| l

NH; |
®

R— CH =N — ——> R- CH ~COOH

NH, . CONH,



Q.26 How a-amino acid can be converted into a—hydroxy- acids? .
, _ (Faisalabad 2010)
Ans: In order to convert —~NH, grdup into —OH group we can use NaNQO, + HCI
NaNO, + HCl — 5 NaCl + HNO,
R~ CH ~ COOH + HONO ——— R - CH - COOH + NH,
I\,IH2 o ‘ " (I)H | A,
Q.27 What is ninhydrin test? ~ (Sargodha 2010)

Ans: Ninhydrin is a complex organic c':o,mpound., It reacts with amino acids to
form an intensily coloured bluish violet product. So, this reagent can be used
to check the presence of amino acids. : \

Q.28 What are peptides and peptide linkages? -~ = (Multan 2008)

Ams: When two amino acid molecules react with each other, hydrogen atom of
amino group combines with the —OH group of ~COOH group to produce
peptide bond or peptide linkage \ o -

O .A..
| , | - : ,
H,N-CH-CQOR+HN-CH-COOH —-5 HZN—(IJH LC-NF{ CH-COOH+H,0
‘s 5 R ] R

Peptide bond -
Q.29 What is polypeptide? ' j Pt
Ans: When large nomber of amino acids are joined by a peptide bond, the -
polymide produced is called polypeptide
: B g A
00 | I |

H;N - CH - CH —N= CH-C- | ~NH- CH - COOH

| L |

R - L R R - R

n

Q.30 How do you differentiate between protein and polypeptide? (r, Abad 2012)

- Ans: A molecule which is produced by the condensation of large number of
amino acids to form a polypeptide is called a protein. Actually, that -
polypeptide whose molar mass is more than 10,000 is called protein
otherwise it is polypeptide. ’ - | |
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ANSWERS TO THE SHORT QUESTIONS

Q.1

Ans:

Q.2

Amnss

Q.3

Ams:

Q.4

Amss?

Q.5

Ans:

Q.8
Amns:
Q.9

Amns:

POLYMEES ||

What are macremolecules? Give five examples. (Guj. 2008, Lahors 2013)
Molecules of high molar mass usually greater than 10,000 are called
macromolecules. The substances like natural and synthetic polymers as
carboliydrates, proteins, lipids, enzymes steroids, cholesterols are
macromolecuies. ‘ . " ,
What are polymers? What is their classification? ;
The polymers are mact molecules and may be inorganic or orgamic in
nature, The inorganic polymers are diamond, graphite and sand efc. Crganic
polymers. contain bio-polymers like lipids, proteins, carbohydrates, and
nucleic acids. Synthetic ‘organic polymers are plastic, rubber and synthetic
fibre. ‘ '
What is the classilication of polymer by keeping in view their structiiral
aspects? ' : (Laheore 2013)
The polymers are produced due to the repetition of .monomers. This
fepetition can be linear, branched or nietwork y '
What is the degree of polymerization? Give two examiples, (Lahore 2013)
The number of repeating units in the chain which determines the length of the
polymer chain is called degree of polymerization. It is'abbreviated as D. P.
How the degree of polymerization helps to determine the molar mass of
the polymer? = (Mirpur 3003, Faisalabad 2010)
The sum of atomic masses of all the atoms present in the molecule of a
polymer is molar mass of that polymer.
Molar mass of a polymer = molar iass of monomer
) ~. x degree of polymerization.

Classify the polymer o the bases of varicties of monomers, -

N . {(Guj. 2086, Faisalabad 2008, Sargedia 2663, Rwp. 2011)

: In a homopolymer, polymerization takes place among the monomers of

single type. In copolymer, more than one types of monomers are there and in
terpolymers, three different types of monomers are there.
How the polymers are classified on the bases of heat effects? o
. o (Lahsore 2013, Multan 2613)
Thermopiastic polymers soften on heating and become rigid again on
cooling like PVC, nylon etc, Thermosetting polymers become hard on
heating and softness can not be gained. Polyurethenes or epoxy resins are
the best examples. S '
How do you classify the process of polymerization on the basis of
reaction mechanism? i
Polymerization can be addition and condensation.. Addition polymerization
can involve the free radicals or the ions in them. ' )
Give the brief description of free radical addition polymerization for the
formation of polythenes: A
Dibenzoyl peroxides acting as catalysts generate the free radical and’
polythene is formed by free radical mechanism. ' '
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Q.15
Ans:

Polystyrene is used in the packing of clectrical equipment, insulétion of heat,

_manufacture of food container and preparation of cosmetic bottles. It is also

used to prepare television cabinets and plastic cups.

What are acrylic resins? Give their uses:
Various types of monomers are used fo prepare acrylic resins. For example,

. Methyl methacrylate, acrylic acid and butyl acryleate give the acrylic resins.

Q.16
Ans:

Q.17
Ans:

Q.18

Ans:

Q.19

Ans:

Q.20
Ans:

Q21

Acrylic resins are used for the manufécture.of plastics, paints, for car
industry and water based weather resistant paints. _

“What are epoxy resins? Give their uses:  (Bahawalpur 2011, F. Abad 2012)

Epoxy resins are polymers. They are called so, because the starting material
in them is epoxide. They are prepared by the condensation polymerization of
chioroepoxy alkane with dihydric phenol.

[(B1OPOLYMERS OR CARBOHYDRATES |

How do you define biopolymers? Give the major classes of such

polymers: : '

Bio-polymers are life molecules and they are built up-from the skelcton of

carbon atoms. They arc carbohydrates, lipids, preteins and nucleic acids.

What are carbohydrates? Why are they called so? . _ _
’ ‘ : (Faisalabad 2011, D.G. Khan 2013)

Carbohydrates are the compounds of cagbon, hydrogen and oxygen with the

general formuta. C,(H,0),. ‘x’ and ‘y” can be equal or different .

They may be called hydrate of carbon. _

Give the classification of carbohydrates and give an example of each:

_ (Faisalabad 2006, Faisalabad 2611)
Carbohydrates may be monosacchrides, like glucose, oligoscchride like
sucrose and polysacchrides like starch. '

What are aldohexose and aEdoﬁk“etoses? Give examples:

Those monosacchrides which have aldehydic group in them are called
aldoses- like glucose. Those monosacchrides which have ketonic group in
them are called aldoketoses like fructose.

How do you justify the cyclic structure of glucose from its open chain
structure? (Rawalpindi 2008, Multan 2011, F. Abad 2613)

‘Ams: Open chair.l.form of glucose cyclizes to give o« -D-glucose'alld B-D-glucose
3s follows: '
4 .
H : ; :
CH,0 CH,0H ICH20H
s 1§ . . .
; C—OH . —
H 59 ‘H C—0 4 -
‘\C/H \/B H N\ \| H\/S \(')”

’ y H,C—> K& ¢+ -¢CH
orn \ " TG Ea P PN }ﬁ/?
C———C OH OH *e¢__-Cc” ¢

i

oH N ¢
] | I 1 i
H OH s H OH ‘H Ofl

* q-D-Glucose B-D-Glucose




Q.22 How do you justify the eyelic structure of fructose from its épen chais

. structure? A o {Multan 2011
Ans: It gives five membered ring as follows: '
!CH,-OH
2 ! 6- » i
(,3 =0 CH,OH H
|
HO-’C-H |
g (!: —OH — C\H ; /C 2 Fructose (cyclic form)
y N ]
H-°C-OH H { ICH,OH
| OH H

°CH,OH
Q.23 What are dissachrides? How are they produced from monosacchrides?
(Rawalpindi 2008) : - .
Ans: When two molecules of monosacchride units join with each other, they give
- adisacchride. The best examples are sucrose, glactose and mannose.
Q.24 What is lactose? To which class does it beleng? :
Ans: Lactose is called milk sugar and it is-found in the milk of all animals, It i=
present in cow’s milk between 4-6% and humman milk contains 5 — 8%,

| SPARCH ||

Q.25 What are polysacchrides? Give examples. .

Ans: Polysacchrides are naturally occurring polymers. Some importan:
polysaccharides are starch, celiulose, glycogen, insulin and dextrine.

Q.26 Where is starch found? How is its structure made up?  (Lahore 2013}

Ans: Starch is found in wheat rice, maize, potatoes and barley, Actually it a
mixture of two polysacchrides i.e amylose and amylopectin.

Q.27 Where is cellulose found? What is its structure? {Lahore 2013)
Ans: Cellulose is present in cotton and other plant kingdom. Its structure is as
: follows: ‘ ,

CH,OH H OH CH,OH

H OH

CH,0OH

Q.28 What is glycogen? Give its structure and properties.

Ans: Glycogen is the animal starch. 1t is the reserve carbohydrate of animals. It is
found in liver, muscles yeast and mushrooms.

I PROTEINS |

Q.29 What are proteins, and which clements are present in them?
. (Mtn. 2008, D. G. Khan 2011, F. Abad 2013)
Ans: Proteins are the high molecular weight materials, which upon. complete
hydrolysis give amino acids. Proteins have carbon, hydrogen, oxygen,
nitrogen and sulphur.,




[Chapter 14] Macromolecules

Q.30 How proteins are classified? , ,

Ans: Keeping in view the physicai and chemical properties, proteins have three -
types i.e. simple protein, compound or conjugated proteins and derived
proteins. ‘ ' , i

Q.31 What are simple proteins? Give their examples: (F. Abad 2013)

Ans: Those proteins which give only one amino acid upon hydrolysis are called
simple proteins. - '

, Albumens, glubulins, lactoglubulins and legumin are the best examples.
Q.32 What are compound or conjugated proteins? (Guj. 2016)
Ans: Conjugated proteins are those which upon hydrolysis give an amino acid and
_non-protein group. This non-protein group is called prosthetic group.
, Phosphoproteins are conjugated with phosphoric acid. .
Q.33 What are derived proteins? ” (Guj. 2010)
Ans: Those proteins, which are derived from simple and conjugative proteins are
called derived proteins. For example, peptone and poly-peptides are the
derived proteins. o, _ ' '
Q.34 How do you classify the proteins, according to their function?
Ans: Keeping in view the functions of proteins, these are structural proteins,”
hormones and enzymes. \ ' ' _
Q.35 What information do we get from the secondary structure of proteins?
Ans: We come to know about the shape in which the large amino acid chain
exists. Sometimes the amino acid chains are coiled into a spiral, which is
called helix. This helix can be right handed or left handed . '
Q.36 What do you mean by tertiary structure of proteins? ‘
Ans: According to their tertiary structures, the helix of a protein is thought to be a -
piece of rope. This piece of rope is free to bend, twist and fold.
- Q.37 What do you mean by the denaturalization of proteins? '
 (Mirpur 2011, F. Abad 2012, Guj. 2013)
Ans: It is the disruption of structure of proteins by heat, by change of pH or by
using strong oxidizing and reducing agents. Albumin is a protein and when
egg albumin is heated, it hardens and this change is irreversible. '
Q.38 Give the brief summary of importance of proteins. o
' ‘ (Sargodha 2011, D.G. Khan 2013)
Ans: Proteins help in the formation of protoplasm. They can act as catalyst, or
carriers of oxygen and act as harmones. In industry, they are used for

tanning of hides.
’ LIPIDS

Q.39 What are lipids? What are their types?

: (Bahawalpur 2006, Faisalabad 2011, Lahore 2012)

Ans: Lipids are naturally occurring organic compounds of animal and plants
which are soluble in organic solvents and belong to very heterogenous group
of substances. Simple lipids are of two types (i) fats and oils. (ii) waxes

Q.40 What are the characteristics of lipids? -

Ans: Lipids are insoluble in water, but soluble in ether, chloroform and benzene.
They are the primary building blocks of faity acids, glycerol and sterols.

" They can be used by living organisms. o




Q.41 How do you justify that the fats and oils are the scurces of other
substances? ' .

Ans: Fats and oils have three major food factors required for the human body ie.
proteins, carbohydrates, fats and oils. S

Q.42 What are the major sources of fats and oils? {Lahore 2011}

Ans: Animals, plants and marine organisms are the sources of fats and oils. Buiter
and ghee are the fats which are obtained from milk,

Q.43 What are simple glycerides and mixed glycerides? ‘

Ans: Glycerides are the esters of a fatty acid with: glycerol. In simple glyceridas
all the allyl group attached with the carbony! group are identical .

Q.44 How do you classify the eils and fats on the basis of phase?

(F.Abad 2008, Lahore 2811, Bahawalpur 2011, Mnrpu czﬁli

Ans: Those glycerides which have carbon-carbon double bond present inthem a
normally liquids ai room thg@mtu;e Glyceryl tricleater isfliquid and ha~

- melting point of —5C°. If the alky! portion of the glyceride\is saturated, if is
called a fat and it is solid at room temperature. Glyeeryl tristearate is one of
the examples.

Q.45 What do you mean by hydrolysis of fats and ¢ils?

Ans: Fats and oils are hydrolyzed by enzymes which acts as catalysts. These
enzymes are called lipases. This hydrolysis takes place in the digestive tract
of the human beings and animais, '

Q.46 What is sapenification? {Lakore 28668, Guj, 2813}

Ans: It is the hydrolysis of triglyc@rides by alkalies to produce glycerol and soap.

.47 Classify the lipids into various types:

Ams: Lipids are classified into three types:

(i) Simple lipidsi(ii)yCompound lipids (m} Derived or associated lipids.

Q.48 What do you mean by hardening of oils? (Rwp. 2011, D. G. Khan 2011)

Ans: The conversion of unsaturated glycerides by passing hydrogen through that
in the presence of nickel into a saturated fat is called hardening of oil.
' Q.49 What is saponification number? ,
(Sargodha 2006, D. G. Khan 2011, Mirpure 2011, Bahawa@pm 2@1 , Labaore 2012, Guj, 2013}
Ans: It is number of milligram of KOH which-is ;equu d 1o saponify, one gram
of fat and oil. General formula is; -
168000
molat mass of fat

Q.50 What do vou mean by the rancldxty of cils and f2is? (sultan 2008, Lakore 2013)

Ans: The spoﬂage of fats and oils to give an odour is called rancidity. It is due to
hydrolytic reaction or oxidative reaction. In both reactions, 2 foul smell of
aldehyde and fatty acid is given.

Q.51 What do you mean by iodine number? -

) (Sargodha 2006, Multan 2006, Lahore 2008, Lahore 2041, Mirpure 2011, Rwp. 2611, Guj. 2012)

Ans: It is the number of grams of iodine which will react with 100 grams of fats

and oils. Actually iodine saturates the double bond and from the amount of
iodine absorbed, we can calculate the amount of unsatruation.’

Q.52 What is the acid number of the fats? ' (Lahore 2013)

Ans: It is the number of mg of KOH which is required to neutralize one gram of a
fat. It gives us informations about the amount of fatiy acids present in it. It
also tells us about the extent of rain¢idity. .

Saponification number =
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GENERAL FEATURES OF AROMATIC CQMPGUEDS

What do you mean by term “aromatic”? |

Benzene and many derivatives of benzene had “aroma” type smell. The
word “aroma” means “fragrant”. So all these compounds were called
aromatic by Kekule. This thing enabled the scientists to distinguish between
derivatives of benzene from aliphatic compounds.

What are nonbenzoid aromatic compounds?

Those aromatic compounds, whose stabilities are just like benzene or
derivatives of benzene but they do not have the benzene ring in them. The
best examples are pyridine, pyrrol, furan, thiophene and their derivatives,
What are the characteristics of aromatic compounds?

They are cyclic in nature, planar, unsaturated, give substitutiofi reactions
rather than addition and they have low heat of hydrogenations and heat of
combustions. -

Give three examples of condensed aromatic hydrecarbons and give

their names? (Lahore 2009, Sargodha 2009, Mirpur 2009, Rwp. 2010, Lahore 2011,
Multan 2012, Guj. 2012, Muitan 2312) \

Following are three examples:

D

Naphthalene < Anthracene Phenanthreng
_{LSTRUCTURE OF BENZENE
Write the reactions which give the evidence for the ring structure of
benzene. {Guj. 2012, Lahore 2013)

When H, and Cl, react separately with benzene, cyclohexane and benzene
hexachloride are produced, which are cyclic compounds. We get only one
mono-substituted derivative and three di-substituted derivatives of benzene,
What informations do we get from X-ray analysis of benzene? _

(Labore 2008, Rwp. 2018, Guj. 20612, Lahore 2813}
It shows that benzene is six membered planar molecule. All the bond lengths
of C~C and C-H are all equal with the values of 139 pm and 109 pm
respectively. :
There are three alternate double bonds in the benzene ring, but why all
the carbon-carbon bonds are of equal length? S (Guj. 2012)
Since, there is conjugated system of double bonds, so resonance starts and
six n-electrons are completely delocalized. In this way, the status of all the
C~C bonds become equal and they are 139 pm in length,
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Q.8
Ans.

Q.9

- Ans.

Q.10
Ans.

Q.11
Ans.

Which orbitals in benzene give stability to benzene, but not to alkenes?

_ e (Mirpur 2009, D.G.K 2009, B.Pur 2009, Sarg. 2010)
Six - p-orbitals in_ benzene having one electron each are completely
delocalized. This delocalization gives stability to benzene. For this reason,.
benzene undergoes substitution reactions rather than addition reactions. Five
resonance structures are written to show the delocalization of n-elecirons.

O-0-0~-8-9

) Iy (1) (Iv) vy -
Write down the resonance structures of benzene and indicate their
relative contributions towards the actual structure of benzene. '
SR (Lahore 2813, D.G. Khen 2013)
Benzene has five resonance structures, First two structures contribute 80%

and the next three structures contribute, 20%.

S5=0-0-0~S

@ o avy V)
How do you justify that 150.5 kJ mol ™ is the resonance energy of benzene?
: : - {(Muitan 2011)
If each. double bond of benzene ring behaves independly, benzene should
have been 3585 kJ .mol™" more unstable than cyclohexane. Experimentally it
is 208 kJ.mol™" more unstable. The difference of these two values is 150.5 kJ
mo! ', which is the amount of energy evolved due to stability of the benzene.

PREPARATION OF BENZENE

How hexane and heptane can give benzene and toluene respectively?

‘ (Lahore 2008, 2010, Lahore 2022, Multan 2013
When hexane and heptane are treated with Cr,0; + ALO; + 8:0; at 500°
the required products are obtained through the formation of cyc!oﬁexane and
methyl cyclohexane. B :

CH,

Ci\‘l; : “LCH C{f CH CH
oo ’ 2 1 / A
H, - CH, H,G/ ey, CH, CH, e \ic\”

gn ST Hc[ | r':H (I:H (|3H Hf.l CH
! 27 2 z 2
2 e 1\ o i

CH, Cyclohexane CH, . Methylcyclohexane
Hexane

Q.12 Prepare maleic acid from benzene. (Rwp. 2018, F. Abad 2012, Lahore 2012)
Ans. When benzene is oxidized with air in the presence of V,0; at 450°C, then

we get maleic anhydride

0
CH—C ,
= V0, SN
2 [| +90,——=— 2{i O + 4CO, + 41,0
x ?450°C £
" CH—C -
Benzene N\
, , o)
Maleic anhydride

This is commercial method for the preparation of maleic 'anliydrid_e..MaleicA
an hydride is hydrolyzed to give maleic acid, Benzene is not oxidized by
KMnO;, or K,Cr;05. ‘



0
CH — COOH"

| N o
AOH =0, - _—
[ oo | |
CH'-—-—E, » CH—COOH
O : -
Q.12A What is Wurtz-Fitting reaction? (Guj. 2013, D.G. Khan 2013}

Ans. In this reaction, the haloderivatives of benzene are reacted with an alkyi
halide in the presence of sodium metal and ether to give alkyl benzene,

. cther
Cl +2Na+Cl} R ——> R + 2NaCl

Chlorobenzene Alkyl halide - Alkyl benzene
Q.13 What de vou mean by electrophilic substitution reactions of benzene®
" Give general mechanism. ; |
_ (Sargodha 2008, Lhr. 2010, Faisalabad 2019, Sarg, 2010, Lahore 2812:
Ans. When an electrophile substitutes the electrophile H™ in the presence o
Lewis acid, a derivative of benzene is obtained. The mechanism is as follows:
AlX; + X, ——> AIX,© +X®

g

e AlX,+ H® —— ADG+HX

= Q.14 What is sigma complex and how does it get the stability?

Ams. When an electrophile attacks the ‘benzene ring, positively charged cycic

‘ ring, which is called sigma complex is produced. It is calied so becauss
n-bonds of the benzene ring are broken to give sigma bond. It is stabilized
under the resonance effect and has three resonance structures.

H H X
: ~ ' e @
X o8N [T WeE ——s b+ H
| Ny ~

Q.15 What is the rolc of FeCl; and AICL in clectrophilic substitution reactios

of benzene? : (D.G.K 2069, Guj. 2010}
Anms. FeCl; and AICl; are Lewis acids. They generate the electrophiles which caz
: attack the benzene ring and give electrophilic substitution reactions.
‘ AICL + Cl; ——— AICL® +C1°
FeCl; + Cl, —— FeCL® +C1°
Q.16 What are the major products when chlorine reacts with tolucne in the
presence of sunlight? ' , ; -
Ans. The hydrogen atoms of CH; group in toluene are substituted by chiorine

atom and following derivatives are obtained: '
CH, CH,—ClI - CHCL

‘ A CCl,
hy Gl : - CL
' - HC! ; —HCI < — HCH

Q.17 Give the mechanism of nitration of benzene.
= “ : (Multan 2008, Sarg 2009, Guj. 2016
Ans. NO,” obtained from'nitrating mixture, attacks the benzene ring as follows,
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, ® o
I‘INO3 I HzSO4 ———> N 02+ Hzo + HSO4

. | H - NO,
H\r%2 —_— . e— b o+H -
N> : ® N '

. H®+HS0,° =——= H;S0 ~
Q.18 Why oleum is required for the sulphonation of benzene? (Guj. 2006)

Ans. Oleum is consisted of H;S,0; in which SO; gas is dissolved in H>SOs. SOs,
after protonation, becomes strong electrophviFe and attacks the benzene ring
. to give electrophilic substitution reaction.
Q.19 Give the general mechanism of Friedal Craft’s alkylation:
' (Lahore Board 2007, Sargodha 2011)

Ans. In this reaction, alkyl group substitutes the gydrogen of benzene as follows:

AICI; + CH;Cl ——> AlCl, 0,2
H B

- : cu, |
" ® -
@4%%3 s @’5%___, Y A
| B AN S

“H® + AIC1,® ——> HCI+AICl
Q.20 How benzene can be converted to acetophenone? Give its mechanism:.
(Bahawalpur 2011, 1,zhore 2012, Multan 2012, Multan 2013)
Ans. When CH;COCI is reacted with benzene in ‘the presence of AlCl;,
“acetophenone is obtained: ‘ A o :
CH,COCI + AIC), ——— CH,CO + AICL®

9 il '
po - I c—CM,

H
/o C - CH, o
+ C=CH,—> ® — + H
‘ H

- 1@ AICLS ——— AICL +HC
Q.21 What are those reactions which show that benzene is unsaturaied hydreo

carbon?
- (Multan 2608, Faisalabad 2009, Lahore 2010, Guj. 2010, Mirpur 2011, Rwp. 2011, Lahore 2012)

Ans. Benzene adds three H; molecules and three Cl, molecules at its ring fo give
cyclic saturated compounds, It means that it has three double bonds.
Cyclokexane and hexachlorobenzene are produced. ' :F

+ 3H, -——)-N’

Cyclohexane
1 1 Cl

| H
N+ 3Ch hr. H Cl
277 - H

I Cl
Cl H
Hexachlorobenzene
Q.22 How does ozone affect benzene to give glyoxal? <t s
' (Sargodha 2008, Multan 2008, Sarg. 2010)
Ans. Benzene adds three molecules of ozone to give triozonide which upon
reaction with zinc dust, gives three molecules of glyoxal.



o '. | —
. P .
0,0 — 37n  CHO
+30,—> | 5O | —> Ozonide of benzene 2% 3 | + 3710
. ))-o CHO
oL : _
] : O ~ ' : ‘

glyoxal

Molozonide A
- Q.23 How toluene can be converted to benzoic acid? (D.G. Khan 2013)

Ans. When toluene or alkyl derivatives of benzene are reacted with alkaline
KMnOy and acidified KMnQy, side chain is oxidized. :

CH - S
=~ e - KMnoO, + OH e SO0
| + O] o — | | ,
X KM, + H® -

ORIENTATION AND REACTIVITY OF BENZENE

Q.24 Nitration of toluene gives ortho and para nitrotoluene, while the
bromination of nitrobenzene gives m-bromonitro benzéne, Give
reasons? - ' (Lahere 2011)

Hy

Ans. ~CH; group is ortho-, para directing while NGO, group is meta directing,
T ¥ C 3 e

CH;

H
O v X A "
| |+ I o+2H

i ® :
+ 2X  —
o-derivative X 3

Electrophile
; prderivative
NO, 4 NO,
o A ' ©
+ Br > + H
Electrophile TN

; __in-derivative ‘
~Q.25 If the groups like-O%, — SH and — NH, are present on the benzene ring,
- the ring is activated and ortho, para products 2re obtained. Give
reasons: : _ .
Ans. All those groups which have lone pairs in them and these lone pairs are in
' conjugation with the benzene ring, the groups become ortho, para dirécting
with the activation of benzene ring. This is due to resonance effect:

* ® ® @
‘0. O'H O H ru
; <3 > “—> <3
e

10
Q.26 If ~-COOH or -CN groups are present on the benzene ring, they
deactivate the ring and meta products are obtained. Give reasons,
v ' (E. Abad 2013)
Ans. Both these groups are meta-directing with deactivation of the benzene ring.
Both these groups have multiple bonds in them which are in conjugation
with the benzene ring. The conjugated multiple bonds create eloctron
deficiences at ¢- and P-positions, and the ring becomes overall inactive.




A‘VSWERS TO THE SHORT QUESTIONS

ENVIRONMENTAL CHEMISTRY

Q.1 What is the environmental chemlstry and which aspects do we study in

A this branch?

Ans; Tl braneh of chemisry Which desls with the chemical and other poliutants
in the environment is called environmental chemistry. In this branch of
chemistry, we study sources, reactions, transportatlon of chemxcals and
transportation of toxic substances.

Q.2 What are the components of environment?

(Faisalabad 2010, Sargedha 2011, Mirpur 2011, D.G. Khan 2013)

Ans: Environment is consisted of followmg four components "
(i) Atmosphere
(i) Hydrosphere
(iii) Lithosphere

(iv) Biosphere/Ecosphere

ATMOSPHERE

Q.3 What is the composition of atmosphere and its'thickness?
Ans: Atmosphere is composed of 78 % N, 21 % O,, 0.9 % Ar, 0.03 % CO,, and
some trace amounts of H;, O;, CH,, CO and noble gases. The concentration
. of water vapours changes with time.
Q.4 How atmosphere behaves with dlfferent types of radlatlons from the
sun?
Ans: Atmosphere absorbs most of the cosmic rays and U.V. rays, but the
 radiations whose wavelengths lie between 300 — 2500 nm are not absorbed
and they include near U.V., visible and near LR. ’
Q.5 Mention the utilities of gases of atmosphere:
Ans: (i) Oxygen is required for breathing
‘ (i) CO, for photosynthesis
(iif) N, for fixation of bacteria
(iv) Water vapours for various forms of life
Moreover, the atmosphere maintains the heat balance on the earth due to
water vapours.
Q.6 How water in the hydrosphere is distributed in different parts?
(Faisalabad 2019)
Ans: Hydrosphere contains water and the major water resources are oceans,
rivers, streams, lakes, polar ice caps, glaciers and ground water reservoirs.
97 % of the water is in the oceans and 2 % in polar ice caps and glycxers '
: 1 % of the total is fresh water. o
Q.7 'What is lithosphere? Give its composition: (Lahore 2007)
Ans: Lithosphere is the component of environment which is consisted of rigid
rocky crust of earth, 99.5 % of the lithosphere has the composition as 46.6 %
oxygen, 27.72 % sxhcon 8.13 % aluminium, 5 % Fe and rest are some other
metals.
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Q.8

Ans:

Q.9

Ans:

Q.10

Ans:

Q.11
Ans:

Q.12
Ans:

Q.13
Ans:

Q.14
Ans:

Q.15
Ans:

What is biosphere/ecosphere?
The component of the environment which indudes the regzon of earth which

is capable of supporting life is called bisophere. It is consisted of lower
atmosphere, oceans, river, lakes, soils and solid sediments.

POULLTANTS

What are environmental pollutants and what is the reason for

environmental pollutxon" i
Any substance in the environment which has adverse effects on human

health, quality of life and natural functioning of ccosystem is called

environmental pollutants.
The rapid growth of population, urbanization, industnal:zatxon and

transportation are the main factors which are responsible for envxronmentai

‘poilution. _
What are the primary air pollutants?  (D.G. Khan 2011, Guj. 2012)

The primary pollutants are:
(i) Waste products which escape from chimneys of industrial units.

(i) Exhausts of automobile.
(ili) The gases like SO,, SOs, oxides of nitrogen, CO, h}drocarbons and

radioactive materials are the primary pollutants.
What are the secondary air pollutants? (Guj. 2012)
The following substances are the secondary air pollutants. These are HZSO4,
N20 H,CO,, HF P.AN, ozone, aldehydes and ketones.

CARBON MONOX]])E

What are the main sources of CO?
Volcanic eruption, natural gas emission, oxidation of CH,, forest fires of wood,

fossil fuel burning and bumingof agricultural products are the major sources of
CO. 75 % of total CO is from motor vehicles, railways and aircrafis.

How CO is produced in different reactions? CO is produced by:

(i) Incomplete combustion of any fuel.

(ii) Reaction between GO, and carbon.

(i1i) Dissociation of CO, at high temperature. _

How do you discuss the poisoning of CO? (RWp 2010)'

It combines with the haemoglobin to give carboxylhaemoolobm It is scarlet
red in colour, and it is much more stable. It decreases the oxygen carrying

capability. 3
What happens to the human body, when it is exposed to CO? (Rwp 2010)

It creates the following problems:

- (i) Headache

(ii) Fatigue
(i1i} Unconsciousness.
(iv) Eventual death.



OXIDES OF NITROGEN
Q.16 Which oxides of nitrogen are air poilutants? What are their sources?
: {Sargodha 2019, B.G, Khan 2613
Ans: NO and NO; are air pollutants, They are mostly produced from:
- (i) Combustion of coal |
(if) Combustion of oil

(iii) Combustion of natitraj gas.

OXIDES OF SULPHUR - |

Q.17 What are the main source of SO, as air poiluiants?
Ans: (i) Volcanoes (76%) -

(ii) Oxidation of sulphur

(iii) Combustion of coal

(iv) Burning of crude oj]

(V)  Burning of fossil fuel.

(vi) Petroleum industries, | _
Q.18 What are aereosoles, What type of illness do they cause?

Ans: SO, and SO; give various reactions i the aimosphere, and they form
sulphate aereosoles. They can penetraté in the human body through lungs.

. _HYDROCARBONS

Q.19 What are the sources of methane as air pollutants?

Ans: (i)  Emitted by different trees and plants in the atmosphere. .
(i) Paddy fields produce large amount of methane in the atmosphere,
(iii) Anaerobic decomposition of organic matter,
(iv) Domestic animal also produce methane

ACID RAIN

Q.20 What is the acid rain or acid deposition? ,
A (Guj. 2008, Lahore-ZOOQ, 2610, Lahore 201 1, Multan 2013)
Ans: The dissolution of CO,, SO, and NO; in rain water create acids. These acids
reach the surface of the earth. It is called acid rain.

Q.21 How the acid rain produces pollution problem?
(Guj. 2008, Lhr. 2009, Guj. 2010, Lahore 2010)

into acid rain in another country.

Q.22 What is the effect of acid rain on earth? = |
' (Guj. 2008, Lahore 2009, Sarg. 20609, Guj. 2010, Lahore 2010)
Ams: () It makes the soil, river and lakes slightly acidic. _ :

(ii) The acidic soil leaches the metals Jjke Al, Hg, Pb and Ca,

(iii) The high concentration of Al is harmful for the fish.
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Q.23 |

Ans:

Q.24

Ans:

Q.25
Ansy

Q.26
Ans:

Q.27

Ans:

Q28
Ans:

Q.29
Ans:

Q.22
Ans:

Q.31
Ans:

' SMOG
What is reducing smog? Give its sources:

' (Sargodha 2008, F. Abad 7008, F.Abad 2009, Lahore 2010)
Smog is a combination of smoke and fog. If contains high conents of 50,

and if it has reducing property that it is called reducing smog. Combustion.
of coal and the chemical reaction of pollutants in the air are the source of

smog.
What is photochemical smog? Give its properties? . ,
(Mirpur 2006, F.Abad 2006, Faisalabad 2011)
Photochemical smog is consisted of high concentration of oxygen like
ozone. It is also called oxidizing smog. It is yellowish brown, grey. hazy and
has unpleasant odour. The main reactants of photochemical smog are NO
and unburnt hydrocarbons. ' '
What is overall result of photochemical smog? _
It builds up the oxidizing agent like H,O,, HNO; P.AN and ozone P.AN is
eye irritant and toxic to the plants. ' - ’
What are the conditions for the formation of smog? -

(i) = There should be sufficient NO, hydrocarbons and volatile organic
compounds. :

(ii) The movements of air must be little, so that! tHe 'reactions are not
disturbed. ' ‘

OZONE

What is the purpose ¢. ozone and what is the ozone hole?
Ozone filters most of the harmful UW. rays present in the sunlight. The place
where the ozone layer becomes thin is called ozone hole.
How does ozone act as a pollutant? '
It damages eyes, agrivaies asthema and. decreases the elasticity of the lung
tissues, It increases the coughing and creates chest discomfort. It is harmful
for the plants and attacks rubber.
How the concentration of ozone varies on the earth?
It has low concentratior close to the equator. In sub-polar regions, its
average concentration is 450. D.U. Its concentration also changes with
seasons. It has the highest level in the early spring and the lowest in
September to November.
“ow does ozene protects the earth from U.V radiations?
'+ absorbs U.V radiation and increases the temperature on the upper part of
thic ozone layer. U.V radiation is very dangerous for the living beings.
Eow chlorofluerocarbons destroy the ozone layer? or What is ozone
layer plepleting? : (Bahawalpur 2006, Lahore 2008)
The following reaction show that how ozone layer is destroyed by
chlorofluore carbon: ~ -
CFCl; - - + CFCL +Cl
Ci+ 0, > CiIC+ G,
ClO+ 0= . — Cl+ O,




CONTAMINATION OF WATER

Q.32 What are the various sources which contaminate water?

Anms: (i) Live stock waste. (ii) Land fills.-
(iii) Agriculture, (iv) Pesticides.
(v) Oilleaks. (vi) Spills.

(vii) Disposal of industrial effluents. (vm) Water bodies.
(ix) Septic tanks. : '
Q.33. How live stock waste beconze responsible for water pollution?

Ans: Bacteria is present in the live stock waste. It contaminates the surface and
ground water. It cause the diseases like dysentry typhoid, and hepatitis.

Q.34 What is oil spoilage? ©(Multan 2008, Rwp. 2010, F. Abad 2013)
Ans: When petroleum is transported from cne place to another, then it may be lost
on the way due to the one reason or the other. This is called oil spoilage.

- Q.35 How water is polluted by petroleum" ~ (Rwp. 2010, F. Abad 2¢13)

Ans: Water gets polluted by:

' (i) Accidentai oil spills.  (ii)Leakage from cargo oils tankers
(iii) -Pipe line ieakage . (iv) Leakage of underground storage tanks.

Q.36 How the animal life is affected by hydrocarbons? (Viultan 2008, Rwp. 2010)

Ans: Many petroleum products are poisonous and creaté serlous health problems
to humans, animals and aquatic life.

Q.37 What are detergents? What are their variouns types’ .

(Muiltan 2008, Guj. 2010, Rwp. 2011, Bahawalpur 2011)

Ans: Detergents are the sodium salts of benzene sulphonates and are used as
clearing agents. in houses and  industres. There ‘are various types of
surfactants in the detergents. These are anionic, cationic and amphoteric.

~Most common type of surfactants are sodium salts of orgamc sulphonates.
They are threat to animal life by decreasing dissolving oxygen in H,0.

Q.38 What are pesticides? Give their types:

Ans: Those substances which directly kill unwanted organisms are controlled by
interferring with its reproductloh process are called pesticides. There are of
three types i.e. insecticides, herbicides and fungicides. :

Q.39 Which diseases have been irridicated by pesticides?

Ans: (i) Malaria (ii) Yellow fever.

(iti) Bubonic plague. (iv) Sleeping sickness.

Q.40 How pesticides contaminate the soil?

Anms: Pesticides affect the agricultural food products and drinking water. They are
all poisonous.

Q. 41 How the chlorinated hydrocarbons are dangerous for health?

Ans: Chlorinated hydrocarbons can create the following problems.

- (i) Nausea . (i) Dizziness
(iii) Tremors : (vi) Blindness .
(v) Skin eruption (vi) Effect on central nervous system

Q.42 Which are the metal pollutants of mdustry"
_-Ans: The following metals are pollutants present in the industrial wastes. -

Pb, Cd, Cr, Hg, As and Sb.
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Q.43
Ans:

Q.44
Ans:

Q.45
Ans:

Q.46
Ans:

Q.47
Ans:

Q.48

Ans:

Q.49
Ans:

Q.50
Ans:

Q.51
Ans:

BOD AND COD

What is BOD?  (Multan 2006, Guj. 2006, Muitan 2008, Multan 2611, Lahore 2013)
It is an abbreviation of biochemical oxygen demand. The value of BOD is
the amount of oxygen consumed as a result of biological oxidation of
dissolved organic matter in the sample.

What is COD? {Guj. 2006, F. Abad 2012)
It is the abbreviation of chemical oxygen demand COD is the organic
contents of water which consumes oxygen during chemical oxidation and it
is evaluated by its chemical oxygen demand. :

How COD is measured? ‘ : © (Guj. 2006, F. Abad 2012)
It is determined directly by treating with dichromate ion which is a powerful
oxidizing ‘agent. The organic matter in the water is oxidized while the
remammg dichromate is determined by volumetric method.

PURIFICATION OF WATER

What are the stages of water treatments? {Sargodha 2610)
There are four stages ' ‘

(i) aeration to settle down the suspended matter. .

(ii) wagelation of small particies. | '

(iit) Precipitation and removal of solid matter

(iv) treatment of water with chlorine to kill viruses and bactena |
What do you mean by aeration of raw water? = (Rawslpindi 2606)

When H,S gas is'removed, some of organic matter is oxidized. Fe@ ions

are oxidized to F e@ which gives insoluble Fe(OH)s.
How the suspended impurities'can be coagulated with water?

(Sargodha 2010, Multan 2012, Multan 2013)
The 1mportant coagulating agents are Al (SOy); or potash alums. Geletenous
white precipitate of AI({CH); is produced and suspended impurities are
absorbed on its surface. More than 80% of suspended 1mpunt1es can be
removed.
How can we do the chlorination of water to purify it? (Sargodha 2010)
Chlorine is passed through water which produces HCIO. It kills the micro-
organism by passing through their cell membranes. .
What are the harmful effects of chlorination of water?

Chicrine reacts with NH; to give NH,Cl, NHCl; and NCl;. These
corapounds are powerful eye irritants. Chlorinated water can cause cancer in
the bladder and rectum,

SOLID WASTE MANAGEMENT

What is the solid waste management?

It is the process in which the disposal of the domestic refuse commercial and
industrial solid wastes and semlsohd materials are bumed is ca]led solid .

. waste management.
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Ans:

{3.53
Ams:

Q.54
Axus:

Q.55

Ans:

.56
Ans;

Q.57
Ans:

What are landfills and how de you choose the height of landfilis?

Landfills are large hole in ihe ground, where the things are dumped. The
factors like topography,. location of ground, water table, nature of solid
waste and the type of soil and rocks can help us to choose the site. .

Wkat is incineration of muncipal solids waste?

‘The solid waste is brunt at high temperature rangng from 900-1000°C.

What are the side effects of incineration?

(i) It produces air pollution.

(i) It gives toxic ash.

(iii) This ash is a source of d10 xane, which is carcmogemc

(iv) The oxides of nitrogen and sulphur are produced which cause the acid
rain. _

@

! RECYCLING OF WASTES |

What is the recyeling of the wastes? ‘

Recycling is a process in which the used or waste matérials aré not
discorded after their initial use, but they are pzoc«.seed s¢ that 1hey can be
used again. ~

What is recycling of papers?

The chlorine and other bleachmg acids, along with other organic solvents
are released. In order to improve its whiteness, it is blended with virgin

newspaper.
What is the recvcling of the plastlcs"

The recycling of plastic is done in three ways: -
(1) . Reprocessing. '
(ii) Depolymerization
(iif) Transformation



