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 E-block elements are called transition clements. 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.
: ’ (Muitan 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 is 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 prentee force, so the size

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

shell vacant,

Why the jonic radius of s negative ion is grenter than its atomie
radius?  (Lahore Board 2007, Lahore 2008, 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 outermost sheli, it has to axpand, so the size of the
negative ion is greater. | .

How do you justify 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 attraction 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, d or 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 clements of group II-A have less ionization energy values

than 11-A?

When we shift from groups il-A to III-A, the nature of orbital changes
from s to p orbital. p orbital is less 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-A? ' . '
When we move from V-A'to VI-A, then we move from half filled p-sub-

shell of V-A 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 Periodic 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
























































































































































































{Chapter 101 Alkyl Halides

AN SWERS TO THE SHORT QUE&S'E‘EG@S

Q.1

Ans.

Q.2

Ans.

Q.3

Ans.

Q4

Anms.

Q.5

Anms.

Q.6

Ans.

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@23}

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 = CH{T®

| a -
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 - !0H+Hl . » R-X+H,0

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 '
. . o B ‘
The bond dissociation energy of C — X bond is in the order.
o o a o«

C-F>C~-Cl>C-Br>C-1



220 - limi Objective Chemistry Part-i}
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, Guj. 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® — 5 R-mNu+x®
Rate = kiR — X] [Nu] _
CH;Br+OH™ —— CH,0H+Br
CHCH, - I+0H" —— CH,CILOH+1®
Q.2 Give the general pattern of reaction of SN; mechanism. Why tesrtiary
alkyl halides give this mechanism? (Multan 2006, Guj. 2013)
Ans. In SN; mechanism, the reaction takes place in two steps.
In the first step C* ~ X bond breaks and in the second step, the -attacking
nucleophile attacks the carbonium ion. Tertiary carbonium ion is more stable
then 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 —CN group to give alkyl nitrile. '

-—— -|C® . B ©® o8- 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 acids. {(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, S CH, |
50 5@ «ngs\a@ ) f - ] Y
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 Grignard’s 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
U&O/ | 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 (CH; — OH, CyH;s—-OH).
‘CH, - CHZJ

Dihydric alcohols have two-OH groups, as glycol (i 2t
 \OH 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? (Multan 2011, Lahore 2012, Lahore 2013, D.G. Khan 2013)

The structures are as follows: ‘

a « 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
B

Ans:

Q.8

Ans:

Q.9

Amns:

Q.10

Ans:

Whai is fermentation of alcohols? Give the necessary conditions &=
fermentation. -

{Bahawalpur 2006, ¥. Abad ZOQS_, Gzlj. 2008, Mirpur 2011, F. Abad 2012, Multan 2235
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 2016, D.G. Kh==
2011, Mirpur 2011, Faisalabad 2011, Lahore 2012, F. Abad 281=
Absolute alcohol cannot be prepared by fermentation process. Actually 185
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. ) ' ' -

What is rectified spirit, commercial alcohol and absolute alcohol?

|

‘ {(Sargodha 2065
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. L

What do you mean by denaturing of alcohel? .
¢ (D. G. Khan 2011, Guj. 2612, D.G. Khan 2815

i

Alcohol is denatured by the addition of 10% methanol. In this way, g:

becomes poisonous and becomes unfit for drinking purpose. This is calie2
methylated spirit. A small quantity of pyridine or acetone may be added i=
denaturing,. : .

REACTIONS OF ALCOHOLS

Ethyl alcobiol is a liquid while ethyl chloride is a gas. Given reason.

‘ o _ (Rwp. 2008
Ethyl alcohol has OH group in it which is responsible for hydrogen bondins
among the molecules of alcohols.

Q
// \\12+

CH, — CH,
g
./// \ 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 ofanacid as a
catalyst give us esters and water. This is a reversible reaction and is called
“esterification. : ' 4

Q.14 How the sivong oxidizing agents affect the primary and secondary -
alcohols? , . (Miuian 2611, Muitan 2012}

Ans: The strong oxidizing agenis like acidified KMnQy and K;Cr,O; release
atomic oxygen. That atomic oxygen - converts primary alcohols into
aldehydes, secondary alcohols into ketones and tertiary alcohols into
alkenes. o | ' | : '

H , _ H
|
R-C=0+ HO

C)
I
ol
3)
%
v

R
|

R-C=0 + HO

L 4

! I B
o oy
R~(;—Q‘H+[O]‘/,

@

Here =—CH;, or —CH,CH;

.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 dehydrogenatton 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. 2011, Bahawalpur 2011, Lahere 2{}12)

Ans_:

Q.19

Ans:

~All those primary or secondary alcohols which on oxidation give methyi

aldehyde or methyl ketones give the haloform reaction, e.g: C;Hs-OR,

..CH3—LH CH; ete. nge the haioform reaction.

I

OH v
How iodoform test can be used to distinguish between methyl alcohol
and ethy! aleohol? : 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

l

give formaidehyde, on ox1dat10n so it will not gnve ha]oform reaction. It has

. no methyl group which can-be converted to jodoform.

0.20
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



Zhapter 11] Alcohols, Phenols and Ethers

.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-Dihydroxybenzene
| ~ (Hydroquinone)
PREPARATION OF PHENGL

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 PHENOL

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 of bromine water with phenel?
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.
































































































