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CHEMISTRY
Paper : CHE0300104
( Chemistry-III )
'Full Marks : 45
Time : 2 hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5

wed 2] ©ed el ¢

\(i)/ Which is a stronger base, NH; or NF3?
@ H9E @k ©F, NHy (1 NF3 ?

(i)~ Lil is not soluble in water.
/ | (True/ False)

Lil 2% ¥qg© 27| (%% & 9

- Contd.



w identify the aromatic species among the
following :

o ({A5TEA foede (@HTHED G EIE 29
e 4 ¢

o . ©
6 Ny
| B
(iv)~Mention one advantage of using PCC

over Jones reagent in oxidation of
primary alcohols.

SR GeTee Give RiFars e ez
P PCC I &0 et ©rzrdd 941 |

\/(u/Mention a practical application of
: reverse osmosis in daily life.

W@Wﬁﬁ‘@%ﬁ% tﬂff‘TWﬁ?ﬁ
A9 S I/ |

2 | Answer any five of the following questions :
2x5=10

—c«rfﬁmwmﬁmw%m Ted e ¢

Arrange the following oxyacids of
-chlorine in increasing order of their acid

strengths in aqueous solution and give
reasons for your choice :
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CTYER1 SN SO Cararwre il W ol
©&Iq pleel woefia 2

HCIO,, HCIO,, HCIO,, HOCI

\V Which one is the strongest acid among
H;Se, H,S and H,O? Give reason.
H, Se, H,S i< H>0O4¥ (FINCO! SJ&)CN ﬂ%?
e wexfiat |

A(ily@n the basis of proton affinity, the order
of base strengths is found to be as

follows :
ADH PG T4 FEIGR C O T3 ©5TS
fl «=efF ¢

H,C l N\ CH, H,C l N\ . | N\
2,6-dimethylpyridine > 2-methylpyridine > pyridine

However, a reverse order of base
strengths 1s observed when they are
reacted with BF;. Explain.

HRICS BF;Y (te RfEFTR Gege o™
ORISR STHb TN SifREre =0 | W 74
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(Wculate the value of EZ, obtained by

combining the following two half-cells :

wee Wal SR o RIS B (AR (PR
e E:ell ‘)\{WW‘

Zn (ag)+2e < Zn(s) E%=-0.78V

Ag' (aq)+e = Ag(s) E° =+0.80V

State whether the spontaneous reaction
. involves reduction of Ag" to Ag or
oxidation of Ag to Ag".

Ag* 3 7™l Ag (5 @Rt @ Agd #[l Ag* [
SR, (IR0l ATl TorTEe 292

(v) “Tropylium bromide has unexpectedly
high dipole moment.” Explain the -
statement --by using “concebpt - of
aromaticity.

“FHARRFTIN FRTE e A S
werefitieeId [fRI” 92 Sfeth! G rEbib
(NS RITS [R F{AL

(vi) Suggest a chemical test to distinguish
between the following compounds:

Write appropriate chemical reactions
wherever necessary.
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(vi) “Two molecules of benzaldehyde react
with dilute alkali. In the process, one
molecule is oxidized and another is
reduced.” Write the chemical reaction
involved and also write the name of
the reaction.

“UDI ([ACSTEICZIZT T 7Y FIF a9re e
3(E | G2 i e bl 9T TRe TW A 6!
Roifss za 17 2o WEbe @[ e
[&fereo! ferl i< [RiEIChE 15 S 741 |

(viif) How would you define the ebullioscopic
constant (Kp) of a solvent ?

G5 TR TOE TRA &K (Kj) § &
RV SRR ?

(ix) From a measurement of the freezing
point depression, the molar mass of
acetic acid in benzene was found to be
180. instead of 60. Why ?
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F@R@Wemﬁf@zﬁﬁﬁc@wm—“ S
e «fRhe afzed TR ©F 609 offcs
180 (iR sis | {2

» Explain the physical significance of

fugacity.
Fifsf csifes Sieo® Tl 41

3. Answer any four of the following questions :
5x4=20

el farre bifaod Oed feordll ¢

() (a) BrF; undergoes autodissociation
as follows :

were Al 4q0e BrFyd SRS €0 ¢
OBrF, < BrF, + BrF,

Explain how SbF5 acts as an acid
and KF acts as a base when
dissolved in BrF3 solvent. 3

BrF; @k®e SbFs94 «fgu fapitsl i
KF 9 %33 251091 (@i (@ @
341 |

(b) What is a solution of ShFs in
fluorosulfonic acid (HSO;3F)
known ? Write the reaction that

undergoes when neopentane is
dissolved in it. - 4

1 (Sem-3) CHE/G 6



F IS RS (HSO3 s ShF:a w3
%mﬁwm?mﬁemﬁam
- Sl icafoe xR R B

1w (a) Demonstrate the levelling effect of
solvents on acids or bases with
the help of examples. Have the
acids HCIO4, HCIl, H,SO, and
HNO3 same strengths In acetic -
acid solvent ? . 3

2T O T GoFe TR st 2
@l Swizaerz (ryedt| @5l afe
TIPS HCIO4, HCI, H,SO, Wi

HNOI g i3 2ffdsars 2

(b) On the basis of hard-soft acid-base
(HSAB) theory, interpret the
following reaction : 2

- GfRT-F (HSAB) weq -
SIS weto e KGRI 2yt o

BF,H" +BH,F~ — BF, + BH;
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(iii)” Determine the reduction potential (E)
in a solution with pH of 2 and in which

the concentration ratio
[Mn* |:[MNO, |=1:100.
MnO; (aq) + 8H" (aq) + 5e” = Mn* (aq) + 4H,0(1)
E° = +1.51V .
[Given that, T=298K; R (Molar gas
constant) = 8.314JK mol!;
F (Faraddy constant) = 96485C mol~1]
| Mn*" | ﬁ | MNO; |=1:100 €% Srsites
WW pH =2 & u3 WO Ry {2
N 41 |
MnO, (aq)+8H' (aq)+5e < Mn™ (aq) +4H,0(1)
Ef =191V |
[frl @z (1 T="298K; TR (o1 &<

R= 8.314JUK 'mol™!; (Z<(v 43
F= 96485 C mol- 1]

(v) Explain the arenium ion mechanism of

aromatic electrophilic substitution

reaction. Give two evidences in support-
of the mechanism. 3+2=5

1 (Sem-3)CHE/G 8




DT TR eifogiAm Rt g
< femifafes! e w11 @2 frff afed
I I ARG 7oy 2= 7 |

A/(W/Complete the following reaction and
| suggest a suitable mechanism :

ISR R RICRIIAR B b C S M| ERt I B o

{raifafas o< Tl g
Cl
KNH,
I
NH,
-30°C

wero fral ffEapng T i ¢

OH

1. NaOH
A -
‘( -.) 2. CO,
; 3 H30+
N,*Cr

' OH  NaoH
a () - O -
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© O/K PhCOOOH i

| O
‘ NH,NH,
D .
D) KOH .
NO, conc. HNO
(E) 4 3 45
conc. H,SO,

(vi) What are ideal solutions? A solution
of A and B with 40 mole per cent of
A is in equilibrium with its vapour
which contains 60 mole per cent of A.

Assuming ideality of the solution and
its vapour, calculate the ratio of the

vapour pressure of pure A to that of
pure B. 1+4=5

e w1 T2 A 40 T *oieH A4 A Wi
BY @bl W TR [ (0 ANES A0S |
TS A F T XM 60 | B ST Ao rABIS
o 1 4R Rwm A o Rum B3 aey
BIPIS W AS i) T |

(vii) Derive Gibbs-Duhem—Margules
equation. o B

T G- D o) <

1 (Sem-3) CHE/G 10




4. Answer any one of the following questions :

+ 10
R ez by oS Taq oy o

() Describe the bonding in complexes,
[CoFg)3- (Paramagnetic) and
[Co(NHa)g]3+ (diamagnetic) with the help
of valence bond theory (VBT). Briefly
discuss electroneutrality principle.

_ 4+4+2=10
[CoFg]®” (SRHFH) % [Co(NHz)g)3*
(T=pFeR) wiber mbR s @reTst aEm
OES (VBT) 7RI 10l 41 | 530 Rigeemisre)
Ao IR 4 | Bl

(i) Explain why an aldehyde is more
reactive than a ketone in a nucleophilic
addition reaction. Give one example of
a nucleophilic addition reaction of an
aldehyde. Name one reducing agent
capable of reducing an aldehyde to a
primary alcohol. Explain the
mechanism involved in the reaction.

4+1+1+4=10
FefFwirery @em [fere «wfegze /e
oo Tots @y Afew ey w1 GEivaizee
RicpIcar abr e i e carem) ez vtz
ﬁhﬁlaaﬁﬁﬁﬁzéﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁmﬂﬁkﬂ@@
TR P 9GO oy W B 9 [
Gt (2 45 T &=
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L%\‘Vﬁat do you mean by osgnosis and
osmotic pressure ? Derive van’t Hoff

equation for osmotic pressure of a
dilute solution. How would you
determine molar mass of a non-volatile
solute from osmotic pressure
measurements ? 3+5+2=10

PN E FAIGa] Bi9f e & gen 2 @bl 719
U99 PR B9 AW (SF THFF AN
f oDl 91 | T BIo Mo “r GBI @
R VAR ©F (@EE [ afare

(v) If an ideal solution is formed by mixing
nay moles of liquid A and ng moles of
liquid B, derive an expression for Gibbs
free energy change of mixing (AG,,.).
Show that AG,,;,is minimum when the
mole fractions of the two components

are equal. 5+5=10
AW GETRI AL AT ny T G A o
B np T4 fzeR 461 S w1 eigs w1 2,
B MR 3 * #Afaéem (AGpi) AR A3
SIS Sfereal | (TSN (A A G,y TR 2T
LT YA SAMITT e kel SFalil 2°7 Ao |
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B.Sc. 3rd Simester (FYUGP) Final Examination, 2024
Sub Chemistry(SEC)
Kﬁp\er Chemlstry of Cosmetics and Perfumes

L L / ; \ Full Mark: 30
41 N Time: 1% Hour

-

A The figure in the margins indicate the full marks for the questions

A ot
q‘\ ’Cf Choose the correct option of the following questions (Any five)
1, ’ N 1x5=5
§ \ \“a\ﬁ Which of the following is a primary ingredient in perfumes?

L_- Alcohol

W 1. Ammonia
. Sulphuric acid
iv. Sodium chloride

b) Which of the following compounds is often used as a moisturizer
in cosmetics?
1._ Glycerine
. Acetone
. Benzene
iv. Ethanol

¢ What is the main chemical responsible for the fragrance in
essential oils?
L Esters s
i. Ketones s

‘/iv/ Phenols

d) The term "emulsifier" in cosmetic chemistry refers to:
@ L A substance that colours the product
e T i A substance that stabilizes mixtures of oil and water
‘\;_“ . A substance that adds fragrance
iv. A substance that acts as a preservative
Contd.



e) Which compound is commonly used as a preservative in
cosmetics?
1. Parabens
n. Citricacd
. Sodium hydroxide
Iv. Ammonia

f) Whatis the purpose of titanium dioxide in cosmetic products?
L Asapigment
. Asasunscreen agent
m. Asamoisturizer
iv. Asasurfactant

g) Essential oils are typically extracted by:
i Sublimation
L Steam distillation
. Crystallization
iv. Combustion

2. Answer the following questions (Any three) 3 x2=6
\})/What 1s Eugenol? Write one use of it.
\What 1s enamel? What is use of enamel?

¢)” What is essential element? What is the role of essential element
" Incosmetics?

d) What is emulsification? Why are emulsifiers essential in
cosmetics?

¢) Define emulsions. How are emulsifiers used In cosmetic

products?
33 wer the following questions (Any three) 3x3=9
)" Explain the role of alcohol in perfumes. or

b) Explain how antioxidants are used in cosmetics. Provide two
examples of commonly used antioxidants.

2)



c) Define a surfactant. Explain its role in cosmetic products like
(o
shampoos and cleansers.

\}ij/Bn'eﬂy describe the chemical composition of a typical perfume.

¢) Explain the difference between synthetic and natural fragrances
with examples of each.

Answer the following questions (Any two) 5%2=10

a) Discuss the chemistry behind the formulation of sunscreens.
Explain how UV blockers work.

b) Whatare surfactants? Discuss their types and importance in
shampoos and facial cleansers.

¢) What s face cream? What are the ingredients of face cream?
b&'/Write the different steps involving the preparation of face
cream. o AR

ydte the ingredients of hair dye. What are the different steps
to prepare the hair dye. Write advantages and disadvantages
of hair dyes.’ A :

** THEEND#*
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