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Q1: Select the right answer from the choices given with each question.
1) Which compound shows hydrogen bonding?

a) CiHs b) C;HCI

¢) CHy-0O-CH, d) C;HOH
2) Which compound is called a universal solvent?

a) HO b) CH,OH

¢) C;HsOH d) CH,-0- CH,
3) According to Levis concept ethers behave as:

a) Acid b) Base

¢) Acid as well as base d) None of them
4) Ethanol can be converted into ethanoic acid by:

a) Hydrogenation b) Hydration

¢). Oxidation d) Fenpcnmiun

-
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5) Ethanol is denatured by adding:

a) Methanol b) Carbolic acid
¢) Acetone d) Propanol

6) When phenol reacts with CH,COCI the product formed is?
a) Ether b) Alcohol
¢) Aldehyde d) Ester

7) Williamsone synthesis of ethers is superior to alcohols because it malu:
a) Symmetrical ethers

b) Asymmetircal ethers -
¢) Ether at room temperature ‘
d) Both symmetrical and asymmetrical ethers

8) A methy phenol is also called: \
a) A Cresol nmélw

c) Alcohol Fm-#&vde

9) Which one of the following compounds does not contain carboxylic group?

a) Acetic acid b) Formic acid
¢) Benzoic acid d) Picric acid
10) Hydrogen boding is maximum in: ,,
a) Diethyl ether b) Methano!
¢) Ethyl alcohol d) Triethyl amine
11) Which of the following compound has no attraction at all with water?
a) CeHe b) C;HOH
¢) CH;CH,CH;OH d) CH;-0-CH;

12) Phenols are more acidic than alcohols which statement is correct?
a) Phenol tums blue litmus paper red
b) Alcohol liberates CO2 with carbonate solution
¢) Ph ide ion is stabilized due to resonance
d) ion is stabilized due to resonance

13) Carboli€ acid is treated with dilute nitric and at 25°C, the product is:

O = nitrophenol b) P =nitrophenol
*\w m- nitrophenol d) Bothaandb

14) Oxonium ion is formed when:
a) Ethanol reacts with Na metal
b) Phenol reacts NaOH solution
¢) Ether is treated with HI
d) Ethanol is treated with aq NaOH and iodine

15) 2,4,6 - Trinitrophenol is commercially called as:
a) TNT b) Picric acid
¢) Carbolic acid d) Fumeric acid
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Q1. What are aicohols? How are they classified?
Answer

Aliphatic organic compounds having ~OH groups are called as alcohols.
There are two gypes.
1) Monhydric alcohols
2) Polyhydric alcohols N ’
Examples of Monoyhdric alcohols: A\
CH; - CH; - OH CH;-CH,-CH,;-OH - |
(methy Alcohol) (ethyl alcohol) 1Y
(:'H,-c?1 C|H,uC:{-,-C}Il, -
OH OH OH OH OH

Glycol Glycerol - [

A Dihydric [A uihydricJ
alchol alchol

Q2. How are monhydric alcohols classified?
Answer
Classification of Monohydric alcohols

Monohydricalcohols are of three types.
1) Pri ralcohols 2) Secondary Alcohols
3) Ten o Alcohols

mples

CH, - CH; - OH CH, -CH-OH CH,

Methy! alcohol | t
’ CH, CH,-C-OH

isoprophylakcohol |

(Prim alcohol) (Sec alcohol)
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Q3. Compare the acidity of primary secondary and tertiory alcohols.
Answer
Acidity of Alcohols

1) Due to high clectronegitivity of the O - atoms, alcohols are slightly acidic.
2) The anion derived by the deprotonation of an alcohol is the alkoxide.
3) Alkoxides are important bases in a organic chemistry.
4) Alcohols reat with Na (or K) like water to give the alkoxide.
2R - O - H + 2Na—— 2 NaOR + H,

2R-0~-H+2Na——2NaOR + H; s y
Q4. 2 - butane is the major product when n-butyl alcohol is heated with conc.
H,50,. Explain. N\

n - butyl alcohol on reaction with H ion of H;SO, produce, primary carbonium ion.
This primary carbonium ion is converted into secondary carbonium ion by shifting p -
hydrogen atom, as secondary carbonium ion is more stable than the primary carbonium
ion that is why 2 -~ butane is the major produet. ¥

H,80, ——» Hos HS‘:
CH,-CH,-CH,-CH, , }T o 'CH.—CH,-CH,-CI{. +HO
|
DH N
> 8
CH,- CH, - CH,“CH, "——> CH.- CH, - CH,-CH,
{prim carbonium ion) (sec carbonium ion)
+H
o s
H,S0, + CH - CHotH - CH, — > CH,~ CH =CH - CH,+ H,S0,
(regenerated)
Q5. Give the fechanism of dehydration of alcohols.
Answer N
} on heating at 180°C in presence of H;SO, produce alkenes the reaction takes
per following mechanism:
@ 0
i) H,50, —H +HSO,
' L
i) CH,- CH- 0+ 225 CH,- CH,- O -
I |
H H

N

Q &
2
i) H.SO, + CH, ¥ EH?T.Q VI | . 4 SIS
u
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CH; = CH; + H,0 + H,;S0,
(regenerated)
Q6. How will you obtain benzene from alcohol?

Anywer

Conversion of phenol into Benzene
OH

+m-—-ﬁ—b@+m0 >
N ) \

y

Q7. Alcohols phenols both have OH group but phenols are more acidic than
alcohols. \

Answer at

Phenol after release of H — ion produce phanlﬁ(;)’lm;umd base which is

very stable due to resonance.

Whereas alcohols don’t give very stable conjugated base.
Q8. How will you differentiate between an alcohol and phenol?

Answer
A test to distinguish alcohols and phenol
Acid ine water gradually to concentrated solution of phenol in a test tube Bronine
water lurizes and then on adding excess of it, a white or yellowish white ppt.
Of poly derivative is produced which indicates the presence of phenolic group.
e
Reactions

& v OH Br
@ + 3Br, ( Tribromo cycle hexanol)
Reddish

(Phenol)  Brown

Colourless
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Br Br
+3Br, > [ | B 3P
Br
White ppt
of Tribromo phenol
Q9. Write the nomenclature of ether by IUPAC system. 2
Answer ) ‘

IUPAC system of Nomenclature of Ethers
IUPAC system of naming simple ethers are named by nﬁnmh two groups linked to
oxygen atom followed by the word ether e.g.

CH, -0 - CH, C:H, <0 ﬂCﬂj:’
(Dimethyl ether) (Dimethyl ether)
Mixed ether are named as alkyl derivaties of hydrocarbons e.g.
CH; -0 - CH, #  CHy*CH;-CH-CH,
Methoxy ethane butane |
O - CH,
Q10. Why is phenol more soluble in water than toluene?
Answer
Phenol is a polar molecule and forms hydrogen bonds with water molecules as follows:
65+6- 5+ &5- 5+ &- 8§+ 8-

H-0
H

L& | B

Q

Whereas toluene is non-polar @ and is insoluble in water,

Q3: Give detailed answers for the following questions

Q1. How will you prepare alcohols on industrial scale?

Answer
Industrially ethanol is prepared by fermentation of molasses, starch grains or fruit
juices like sugarcane juice (called molasses by fermentation in presence of enzymes
present in yeast.
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From Molasses
1) CuHuO, + H,0—1225CH,,0, + C,H,;0,
2) C,H,,0, —{552+2C,H,0H ;cn,
From Starch
1) 2{C.H,.ﬂ,)+nH:D——i——':i—-C"Hn0"
2) C,H,,0,, + HO—=2C,H,,0,

s
3) c.u.,u.—ﬁ—.zc,a,umzco, ) 4
Q2. Distinction between ethancl and methanol M ethanol from
phenol. AN\
Answer Ly y

a) Distinction between ethanol and methanol
Ethanol on heating with 1; and NaOH give yellow precipitates of lodoform whereas
methanol does not give this test. :

Reactions ]
I; + H;O ——— 2HI'+ (0)

u:l_E 0
| I
CHy - C= O HH + (O} CH;-C -H+HO

,'d (acetaldehyde)

(Ethanol)

0O 1 O
i I

_.;\ et = Ol I 9
0
1 O
"v | B
NaOH + | = C = C = H —— CHI; (Idoform)
| Yellow crystal
H
0
+ i
NaO-C-H
Sod. Format

b) Distinction between ethanol and phenol
Ethanol gives idoform test positive but phenol does not.
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Idoform Test

Ethanol + Solid lodine + NaoH ——— Yellow crystals of Idoform
(reactions given in part a)

But phenol does not give yellow crystal

Q3. How will you distinguish between primary, secondary and tertiary

alcohols? Explain with reactions.
Answaer
Please see Answer of Q7. of chapter notes. (Y
2
Q4. Give IUPAC names and structures of the following compounds.
i} Sec. butyl alcohol ii) Lactic lxd
ili) Ter. butyl alcohol iv) Tlrlq'lc
f
1) Sec. butyle alcohol
CHy ~CH, = ‘i“ “OH  2_ methy! -2 binol
CH,
i) OH y
J Lactic acid
Cadem 2 - hydroxyl propanoic acid
ii) CH,
! Ter buty| alcohol
CH'_‘?-GH 2 - methyl - 2 - propanol
CHs
iv) " cooH
¢ H# OH Tanaric acid
\) lI~L OH 23 -dihydroxy
N f OOH butandioci acid
2‘["‘?&- the reactivity of Ethers.
Reaction with I-Illﬂ-:Hl

.

/—Hﬂﬂ—-ﬂrﬂﬂthﬂl

Like;
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C]H;
O+H-1 —» CH,-OH+C,H,-1|
C,H,
Reaction with water
R il

b
/—H OH + 12390, 5 _ OH

S
'
Like; &
H.SO :
Q'+ HOH —2242C,H, -OH  »
-V 4
CH, oy
Reaction with PCl, .
R\ ;
R/d + PCl,~= 2R — CI* POC,
Like;

C.H,

© +PCl, ——> 2C,H, - C1 + POCI,
¢ H,

Q6. Give at least two methods for the preparation of phenol.

Answer
Please A‘Bi;"u of Q15 and Q6.
Q7. does phenol reacts with
,.»\% i) H:SO,
ity H2/Pt iv) NaOH
v) Ag:0 |
Answer

OH OH
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OH OH
| (”1\ . Z 150
i) || +2180. = A +2H,0
b -
OH
!
||” +H _.. . E}'Cl’ﬂ hexanol ° 1 .
) 2
\\,
NS
iv) + NaOH —> +HO (A
E
Ol | |
| .
AN Z
v) 2| + A0 — 2 + HO:

— S

Q8. What is oxonium ion? Describe the chemical reactivity of ether.

Answer
An oxygen having positive charge is called as oxonium ion.
eg
M ®
\ CH-0 -H+ H——>CH~O-H
|
N H
e (oxomum ion)
jvity of Ethers
(| se see Answer of reactivity of ether Q5 of exercise.

Q9. Explain following terms using ethyl alcohol as on example;

Answer
i) Oxidation ii) Dehydration
lii) Esterificatin iv) Ether formation
Answer
I) Oxidation

Oxidation of ethyl alcohol procedure octadehyle which on oxidation is converted into
acetic acid.
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L SO ()

: |
{'H-C-D-Ilﬂﬂj—ar‘"{.ll-f-ll*liﬂ

[

H

0

i . !
CH=C - mmiur CH.-C -0l

ii) Dehydration
Removal of hydrogen from a substance is called dehydration Del ufﬂhyi
alcohol at different temperature pmdnoe different products. &

2CH, - CHy - OH —3 55 CyHs - 0 - C;H,\b

CH, - CH, _lﬂ'chuﬁcu,u‘(,o »

S0,
| e 4
OH > -y
'!
iii) Esterification
Formation of an ester l‘rnmnnakuhulualied
U o
ll
€% CH,- c [OH+ Hp - c,u,‘u-éﬂmcu -C-0-C,H, +H,0
Ethylmethylester
iv) Ether Formation
Ethy! aicohol oi heating With H;SO, at 140°C.
O O
s [ !
® cw, £¢ -[OHT 0 - C,H, —B2+CH, ~-C-0-C,H, + H,0
":v Ethyl methylester
wm ethyl alcohols react with the following reagents?
i) Conc. H;S0* i) Na
iii) PCly iv) CH,COOH
v) SOCl,
Answer
i) Conc. H2S0,
2CHy - CH; ~-OH ———CH,; - CH; -0 - CH; - CH; + H;0

CH; -CH; - OH -—-u--—pC]-l,u CH; + H,0
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i
CH=CH,~-OH + Na=—> CH,~ CH, - ONa «11- H.
n‘ﬁ-//

C;H; -~ OH + PCly —— C;H, - Cl + HCI + POCl,
O O
I

Il
C,H;-0~-H+H-0-C~CH,—=C,H,-0-C~CH, + H,0
Ethyl acetate (ester)
b]

Il
C, ~CH, ~OH +Cl-$-Cl—C,H, - Cl+ HCl+$0, T .

Q11.How will you distinguish between 3
i) an alcohol and a phenol ? \
ii) an alcohol and an ether BN
iii) Methanol and ethanol LA
iv) A tertiory alcohol and a primary alcohol =~ 4
v) 1= propanol and 2 - propanol |
Answer
An alcohol and a phenol

Please see Answer of Q2,8 of exercise.

it) Distinction berween alcohol on reaction with Na — metal generate H; gas which bum
luminous flame.
But ethers don’t react with Na-metal.

itt) Distinction between ehanol and methanols
Please see Answer of Q3. 2 of exercise.

iv. A tertiary alcohol and a primary alcohol.
Please see Answer of Q7. of chapter notes.

v) 1= and 2 - propanol
::%c Answer of Q7. of chapter notes.

Q12.Give reason for the followings:
i alcohol is a liquid while ethyl chloride is a gas.

i) E has higher boiling point than diethyl ether.

ili) Absolute alcohol cannot be prepared by fermentation process.

iv) Ethanol gives different products with Conc. H;SO, under different

conditicns.

v) Water has higher boiling point than ethanol.

Answer

i) Ethyl alcohol is liquid due to strong hydrogen bonds which are not present in ethyl
chloride i.e.
5+ 8- 54 & &+ & 5+ &
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H-=-0 = H=-0 o H=-0--- H=0 e
| | I |
CzH: C;H; C;H, C;Hg.

i) In ethanol there are strong hvdrogen bonds like.

&+ b= B+ & 5+ 5 5+ 5~

H-0 - H-0 - H=0 - H-0 -
| | I |
CyHy C;H, C;H, C;H;

Whereas diethyl ether is a neutral molecule having zero dipole moment .

iti) During fermentation there are obtained mixture of compounds whereas absolute
alcohol is 100% pure alcohol. The fractional separation of alcohols by distillation of
alcohols is not easy due to strong hydrogen bonds among a

iv) Ethanol on heating with concentrated H,S0, at IMFMH cther. Whereas
ethanol on heating with H;SO, at 180°C produce on alkené.

2CH, - CH, - OH %< CH, - cn#ﬁ:ﬁ-cu’: CH; +H,0
Diethyl ether &
CH; - CH; - OH ﬁ;—fac?g'm +H;0

- IFIH
v) | one water molecule may forms two hydrogen bonds whereas one ethanol molecule
may form one h)-dm]mbmdﬂulli:uhyboilmpoimﬂfmil 100°C and that of

ethanol is 78.5°C. v
H H-0
| |
O — l‘lﬁ + C:Hi-
W 8B
H _m ...... H s u
| |
RS
\ Two H - bonds of water molecule
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