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OPTION-A

( Analytical Clinical Biochemi^ry)

Paper : CHE-SE-4014

1. Answer the foilovidng questions: 1><4=4

^551^ %it s

(a) What is' Glyceniic Index ?

(b) Name one sxalphur containing amino
acid.

(c) Which part of pur body sjmtiiesize and
secrete HDL ?

■^sjTsrR HDL ^

(d) Wliat is Hemostasis?

2. Answer the following questions in brief :
2x3=6

Sl'SPt^ 8
(a) What are triglycerides? What is the.

alarming level of triglycerides in our
blood ? ^ : '
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(b) What is the role of Insulin' hormone
in oul: body ? Which part, of our body

,  produces this hormone ?

(c) Mention the basic dissiniilarities in
structure between DNA and RNA.

-

^5r|^.»£R.v£| ̂  ailvsfVO RRSf C^lq<P -

.  .. . .

3. Answer the following questions: (any two)
5x2=10

(a) What do, you mean by Epimer? Is
fructose an epinier of glucose ? Give
examples of three epimeric pairs of
glucose with their individual structiii'e.

1+1+3=5

(?#? c% "tprsjm

(b) What is denaturation of protein ? How
it occur ? Explain the factors
responsible for it to cause. 1+1+3-5

2lt^ 1%? t %1K ̂

1
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(c) What are nucleosides and nucleotides ?
Give an example of each with their
structures. , 2V&x2=5

^ 1

(d) Nanie the two fundamental huilding
blocks' of lipids. Write their structures.
Give an example of lipids carrying those
building blocks along with its structure.

2+2+1=5

«RT 1

4. Answer any three of the following
questions: 10x3=30

^  ̂ ̂ felt g
(a) What is enzjmie ?

>wfl?r 1%? .
.  5 ' " ■

Define the following terms :

411*171^ P?rr s

(i) Isoen?5nrie

(ii) Apoenzyme

(Ui) Holoenzyme
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.  Mention the seven classes of en^mes
and briefly describe the type of reaction
they catalyse. Give suitable example of
each class. 1+3+6=10

^ I ca£f% ?tf® ̂ 1 ■

(b) Discuss in detail about fclassification

of Protein by giving suitable examples
of each class.

(c) Explain "The central dogma; of
molecular genetics."

"51^^" ft?

(d) What is Glycolysis Explain briefly the
various steps involved in glycolysis.
Write down the overall reaction of

glycolysis. 1+9=10

vssrf^vs Rfijsi
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(e) Describe how hiiman blood is classified
according to the ABO system. How the
donor-acceptor compatibility is
determined based upon this
classification ? Explain.

ABO. ^

(f) Write short notes on: 2V2^4=10

(i) Structure of protein

Stl^ 9|^

fii) HDL and LDL

(Hi) Blood bilirubin

.  (iv) Mechanism of en^mie action

felt
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OPTION-B

I  (Greeri Methods, in Chemistry )

"  Paper : CHE-SE-4024

1. Answer the following questions : 1x4=4

<P^1 S

(a) Fill in the blqhk:

% Atom economy = ' x lOO

%  = X100

(b) The full form of CFC is .

(Fill in the blank)

CFC 4. I

(c) Name the starting material used in the

green synthesis of paracetamoli

(d) Minamata disease was fotmd as

poisoning. (Filt in the blank)
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2. Answer the follo^x^g qw^estions : 2x3=6

(a) What is called 'percentage 3deld' ? Above
which percentage, a particular reaction
is considered to have a good'percentage
yield'?

(b) Define Regioselectivity. Give example.

pRtt I %T I

(c) What do you mean by green solvents ?
Give exaniple.

1% I

3. Answer afi|f two questions : 5x2=10
•  1 ■ ■ . ■ ' • .

s

(a) What are the goals of green chemistry ?
Mention the obstacles in pursuit of the
goals in green chemistry,

WFR

'■ i
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(b) Write a note on green synthesis of

ibuprofen with chemical reactions.

^£f5t C5m ̂ HTI
JJ ■ •

(c) Mention with example about the ultra-

sound-assisted cheinical reaction.

(d) Write a note on designing a green

synthesis.

c5m 9m\ .

4. Answer any three questions: 10*3=30

(a) Write the principles of green chemistry.

Write suitable examples of Wty fqur

principles. 6*4=10

Iwf I
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(b) What are Biomimetic, Combinatorial
green chemistry and sustainable
development ? How green chemistry can
play a vital role in sustainable
development? Explain. 2+2+2+4=10

1% W

^1, . . ' •

(c) What are pressure-treated wood ? Why
is the use of chromium and arsenic

restricted in this field? 4+6=10

'C2t^ ^ 1%? ^ TlFiwI^

Pic<l4 CRC^?

(d) Write notes on the following important
'  applications of green chemistry in our

day-to-day life: 3+4+3=10

^511^ vsffivs
^  V8<!1^ ^ t

(i) Diy cleaning of clothes

(ii) Versatile Bleaching agent .

•* 7f|#%

fiiij Analgesic Drugs
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(e) Discuss the use of antifoulant in the

field of environmentally safe water

transportation.

WlM w I

(f) What are microwave assisted
reactions ? Why microwaves are

considered as a more efficient source

of heating? What are the three

categories of microwave assisted organic

syntiiesis ? Explain with examples.
;l+2+l+2+2+2=10

>|4>J^V0 ?

1^^ 1% ^TNJt ̂  I
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OPTION-C

(Pharmaceutical Chemistry)

Paper : CHE-SE-4034

1. Choose the correct option : 1x4=4

(a) Which Of the following statements best
describes a lead compound ?

(i) A compound that contains the
element lead

1  ; ■ ■

(ii) A compound from the research
laboratory that is chosen to go

'  forward for preclinical and clinical
trials .

(Hi) A molecule that shows some
activity or property of interest and
serves as the starting point for the
development of a drug
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(iv) The first compound of a structural
class of compounds to reach the
market

C35f^

(b) Which of the foUowing'terms is used to
describe a drug that has the same effect
on a receptor as the endogenous
chemical messenger?

11^

2^em C'iFiM

(i) Agonist

(ii) Antagonist

(in) Partial agonist

(iv) Inverse agonist
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(c) . Which, of the following statements best
.  describes retrosynthesis ?

(i) Hie reaction conditions , required
to convert the product of a reaction
back to the original starting

. materials

A strategy used, to design, a
synthesis of a tai^.t molecule
working back from the target to
simple starting materials

OTPW ■TPT

cm c^*i5r
^ Hie design of a synthetic scheme

usii^ cheap,, traditibnal ree^ents^
rather than expensive modem
reagents

^Riwi 'ffhrr.
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(iv) The design of reaction conditions
such that an equilibrium reaction
is, pushed towards the products
rather than the starting materials

^

i£F5t ^IWU

W?nw WT

(d) Which en^nne is usedj to hydrdlyse
starch to maltose tq manufacture

ethanol by fermentation ?

(i) Diastase

Witot

(ii) Alpha-amylase

(Hi) Lipase

(iv) Beta-amylase

R^-<£|^'%.qvsr
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2. Answer the following questions: 2x3=6

1%lt S

(a). Define chemotherapeutic index and
therapeutic index.

(b) What do you mean by pharmacokinetic
phase sind pharmacodynamic phase?

<p)4i<p^<pi%,«ifi><p (.<p«r <pl4l<q5"v!9l'^wPi<p (.<P'®r
f? "

(c) Write down the chemic^ structure of
L-ascorbic. acid. Mention its importance
for human beings.

3. Answer any two questions from the
I  following: 5x2=10

^ tn$H W8

(a) (i^ What are NSAIDs? Give an
example. 2

i£f5t t^ l

(ii) Explain the meaning of the term
'prodrug' using an example. 3

1
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(b) Write the chemical structure of
ibuprofen and identify the chiral centre,

i Which isomer of ibuprofen is
found to be active as a drug ? Write
the steps involved in the synthesis of
ibuprofen? 1+1+3=5

(c) (i) Naiiie one species each from the
following microorganism class
which is capable of fermenting
sugar to citric acid: 1.5

Yeast, Fungi and Bacteria

Nsoi'^ Slvsrlfo^ ̂ TTsI

?r«it to toi ̂

(ii) Name die three processes adopted
for the commercial production.of
citric acid. . . 1.5

^ sf^

^ to I
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fiii) Write down two commercial uses
of citric acid ? 2

a

(d) Write briefly about the production of
chlordmycetin by fermentation. 5

9m\

4. . Answer any three questions from the
following: • 10x3=30

%IT %

(a) (i) What minimum requirements
must an antibiotic fulfill ? Write

the chemical structure of

chloramphenicol? ; Identify the
chiral centre(s).. What
microorganism produces it?

•  2+1+1+1=5

■ ^ 14#:^ ^ I
1% ^3^ ?

(ii) What are sulfa drugs? Write the
chemical structure of sulfacetamide ?^
Write the name of two bacterial
species against which it is active.
Write the reactions involved in the
synthesis of sulfacetamide. '

/  , 1+1+1+2=5
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r  ̂  ̂ 1^l.^«!iWa>l5|v|R>H

(b) (i) What is HIV ? What is AIDS ? Write
the name and write the chemical

structure of an anti-AIDS drug.
Describe the mode of. action of the

drug.. ' 1+1+1+2=5

1%? y *£|T5t t£)^\!SS?,
•TfSf PiR >5R

PNI I ^

(ii) What.are soporific agents? Name
two substances which may cause
insomnia. Which drug was referred
to as the king of barbiturates?

Name an antianxiely drug and
point out its other therapeutic
benefits. .1+1+1+2=5

m

^  Tjm 1 C<t»HcGl

^ %«rt ̂  ̂51^
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(c) (i) What is a vitamin ? Give one
example of each water-soluble and
water-insoluble vitamin. Name the

different structural components
present in vitamin B12. Write the
name of two bacterial strains used

for industrial production of vitamin
. B12 by fermentation. Write the
name of a disease that occurs due

.to the deficiency of vitamin B12.
1+1+1+1+1=5

1%?

%rf I

^

I

^  (ii) In the Industrie preparation of
ethanol by fermentation—

^  Sl'isl^vs—-

(A) what is the starting material
and what percentage of sugar

■  does it contain? 2

RQpii<p ^5rR» %i^ l^srR
■
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i  (B) name two microorganisms
that can carry out the
fermentation. 1

(C) what is the optimum pH
range for'the process? 1

(D) why is addition of oxygen
necessary although the process

is anaerobic ? 1

■  (TIT^ ̂ 5^ i%?I

(d) (i) Write' the structure activity
relationship (SAR) of penicillin
analogues. 5

I

(ii) What is leprosy ? Write the name
and structure of an anti-lepro^

drug and propose a synthesis for it.
,1+1+3=5
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^srR» ^\<M ^sH 2i^i^

lMn ■

(e) (i) Write the'structure of antiviral
drug acyclovir and outline its mode
of action, 1+4=5

R<icii &^<p ̂l(.®ilt>*il <m1 I

(ii) What are benzodiazepines ? What
is the trade name of the drug
diazepam? Propose a synthetic
pathway for drug diazepam.

1+1+3=5

wnlw ^

WRiSMR ^Nt I

^  (f) (i) Draw • the structure of
cephalosporin C. Name the two
hbterpcyclic rings present in its
structure. Mention the steps
involved in the syrithesis of
cephalosporin C by fermentation.
Mention one advantage and one
disadvantage of 1 st generation
cephalosporins over penicillins:

-  1+1+4+2=8
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<?|^ CR.ci»^ d1^^<p

C^plbpl-^vo^-l^ b ̂  SPSf^R CWT^'^ ̂
^«It ̂  I ■

(ii) Draw the structure of vitamin .62-
What is its fLinction? 2
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OPTION-D

(Chemistry of Cosmetics and Perfumes)

Paper : CHE-SE-4044

1. Answer the following questions from below:

1x4=4

(i) Which of the following chemicals is

used as flavouring agent ?

(a) Acetonyl acetone

(b) Oxybenzene .

(c) Titanium oxide

lBg5PillV|

(d) bctrizole

3 |Sem-4/CBCS) CHE SE1/2/3/4/5/6/G 24



(ii), Hydroalcoholic solution includes

(a) nail polish removpr

(b) aftersaye ^

(c) hair oil '

(d) bath oil

(Hi) Oil in water emulsions are used in

(a) hair conditioner

■gfif ■

(b)- sun screen

"ifW®
(c) diaper rash cream

#1^

(d) vitamins
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'0.V) Body odour develops as a result of

secretion from

,

(a) skin

(b) muscle

(c) apocrine gland

(d) sweat

2. Answer the following questions-from below :

.  2x3=6
.  ?

pm I^Pit s

(i) Write an,i//our functions of cosmetics.

'  i .
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(U) Write two side effects of die use of hair
dye.

Write two differences of talcom powder
and face powder.

3. Answer any tuio questions from the follovdng:

•  5x2=10

%lt 1%^ s

(i) What are the ideal chracteristics of
ointments ? Write one adv^tage and
one disadvantage of ointment. 3+2=5

W ̂ I %rR >lf5| "35^^

(U) What are the main ingrediants of cold
cream ? Write briefly about the
'preparation of cold cream. 2+3=5

(iii) What is antiperspfrant ? How they act ?
■  . ' 5-
f

#r«tt \ ■ .
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(iv) What is suntan lotion ? Mention three

uses of suntan lotion. 2+3=5

1% ? %rR 1%^ <0^ ^ I

4. Answer any three questions from the
following : 10x3=30

• xsWo Rc<plcii o

(i) Explain the term cosmeticfe. What are
the various categories to classify
cosmetics? 2+8=10

sPicq ? ̂;?rK C2£f^ RRjsi
2l<pHq3a5, 45^ I "

(ii) Write two importances of each one of
the following : 2x5=10

(a) Civetpne

'(b) Eucalyptus oil

(c) Rose oil

■  4^

(d) SandaJwood oil

C5^q^v!j

(e) Eugenol 1
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(Ui) Give the method of preparation of

shampoo. How can you differentiate

between, hair remover and nail polish

remover? 5+5=10

(iv) What are the best sources of gerahiol ?
3

What method is adopted for its

extraction ? Discuss its uses.

2+2+2=6

1% ?

7p=S^ 1i(^|

Write the two cosmetic uses of each ;

2+2=4

(a) Oil in water emulsion

(b) . Water in oil emulsion

(a) 'srNJ

(b)

mm
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Write in short about the following :
5+5=10

■^51^ ^ .

(a) ■' ■ Cosmetic safety

(b) Advantages/contributions of
colouring agents^in cosmetics
preparation

(vi) (a) Write briefly about the actions of
cold cream, vanishing cream and
shaving cream. 2><3=6

^ V #1^, #hr ^ c^\ #hR

(b) Writ6 briefly about hair waving and
hair straightening agents. 4
5^. -qsfi-qtei <u^^H
cm 1^1
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OPTION-B

'  (Pesticide Chemtstry )

'  ̂ ' Paper : CHE-SE-4054

1. Answer the following q^uestions : 1x4=4

(a) Write the name of a plant which is used
as inseqticide. '

(b) What is the trade name of Benzene

Hexachlbride (BHC) ?

WhRtH (BHC) ^ ̂ .

(c) Define the term Rodehticide,

(d)' What is Bordeaux mixture ?

2. Answer tiie following questions ; 2x3=6

(a) What is a. hio-pesticide ?. Give an
example.
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(b) To which chemical class of insecticides
does DDT belong ? Name another
insecticide that belongs to that same
class.

#HTI .

(c) Draw the structure and lUPAC name of
alachlor.

3. Answer the following questions ; (any two)
5x2=10

.  §■ (Ri<>iMt 0t)
(a) Write a short note on Malathion.

(b) Write down the chemical structure of
gammaxehe. It is also known as HCH,
elaborate on this acronym. Mention two
uses of it. 1+2+2=5

HCH

0t 1 ■
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(c) Draw the chemiGal structure of

butachlor. To which chemical class

does this insecticide belong ? Briefly
describe the chemical synthesis of
butachlor. 1+1+3=5

^ I

t>^<p 1
i  " •

(d) What are natural and Synthetic

pesticides ? Give examples of each class.
Mention two advantages of natural

pesticides over synthetic pesticides.

2+1+2=5
O

Stifle ̂  1% ? 2#^

4. Answer the following questions: (any three)
10x3=30

^55T® s (Rc*pk^i

(a) Give an example of Quinone pesticide.
Draw its structure and mention lUPAC

name. Discuss briefly the synthesis,
properties and uses of it. 1+2+7=10
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^ ̂ lUPAC ̂  ^ I 21^,

(b) Discuss the merits and demerits of
. pesticides.

(c) Discuss briefly the synthesis, uses and
harmful effects of DDT.

t>^<p ̂ qlcqb^ll <P^1 I

(d) Write briefly oh the classification of
pesticides (based on the target organism)
citing suitable exampleis of each class,

slFsci?.!

(e) (i) What is Folidol ? Draw its chemical
I  structure. 2

■  ' 5 , ■ '
(ii) Outline two major distinctive

features of organophosphates frohi
otiier insecticide classes. 2

3 (Semi-4/eBCS) CHE SE1/2/3/4/5/6/G 34



(iiif What are a^ciiltural pesticides ?
Mention the name and uses of two

agricultural pesticides, 2+4=6

(f) (i) What are carbairiates ? Propose one
method of synthesis for both
carbofuran arid carbaryl. Mention
two major disadvantages of these
carbamate insecticides. 1+4+2=7

"itilllJlW ̂

'' (U) Discuss the syinptoms observed on
carbofuran poisoning. 3

R<ic?i I
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OPTION-F

( Fuel Chemistry)
Paper : CHE-SE-4064

1. Answer the following questions : 1x4=4

%rf s

(a) What is the composition of water gas ?

(b) Write the percentage comfxjsitions of
gases present in CNG.

CNG^ ̂  CWW #r«IT I .

(c) : What is the advantage of alcdhol-
'  blended petrol ?

(d) Name one solid lubricant.

C^lfet ^1 •. , ̂

2. Answer the following : 2x3=6
Wo s

(a) What do you mean by non-renewable,
energy ?

(b) What is coal-liquifaction ?

(c) What are the disadvantages of uses of
CNG?

CNG,^i^^^5r^sfti:^fr«iti , ■
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3. Answer any two of the following questions :
•  5x2=10

(a) What do you niean by, lubricants ? How
lubricants are classified ? Give

examples of each class., - 1+3+1=5

^^1^
1^1 •' • » .

(b) What is Naphtha^ Write the products
obtained When Naphthas are allbwed
to undergo steam pyroWsis? 1+4=5
OT«lt.■sm?? 1%? Tpefs

.(^ 1^1
(c) What are the compositions of producer

gas ? Between producer gas and water
gas which one has more calorific value?
Why is producer gas used immediately
after its production ? What are the
advantages of natural gas?

-  1+1+1+2=5

ail«rvo (?lR?
•  ■ 2lf^55bH T0 ^
,  ̂ ^«iT 1% ft ?

(d) Write the petroleum fractions. of the
products obtained during refining of
crude petroleum. Also write their boiling
ranges and uses of each fraction.

•. : . 3+2=5
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i^Nt ! c^9n:TO feTT^^ -si^ #r«tt
2lt^aj<t»c<l 9^ I

4. Answer any three of the following

questions: t0x3=30

^s#s %1 21^1^ #Nt S

(a) What do you mean by coal gasification ?

Write the flowchart of coal gasification
process. What are the advantages and

disadvantages of coal gasification?

2+4+2+2=10

.  fSfd; I ^5^
^ ^5r5p«rtc<fH fNt 1

(b)^ What is cracking of petroleum? Write
the products of thermal decomposition
of ra-Butane. Draw the flowchart of

{

Fixed bed catal3dic cracking. What are
the advantages of catal3d:ic cracking?

2+2+4+2=10

C2p^® R\3cD44
vsT-pf tpffjNs -jip?!! I

-  r

1%^ I
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(c) What are' the functions and

:  eharacteri§tics of lubricants ? What is

viscosity index and what does it
indicate ? What are additives in

lubricants ? Name some additives to

improve the lubrication in bils.

3+3+2+2=10

.  1^I^ei<ph<q^ ^^1% ̂5it^ *1: 1%
fef '<\L< Rill

(d) What do . you mean by renewable and
non-renewable energy sources? Write
about solar energy, advantages of using

I I solar energy and also write
;  disadvantages of it. What is geothermal

energy? 4+4+2=10

fp?|t I ^ ̂ ?

(e) What is biogas ? Write the compositions

of biogas. What is biomethanation?

Write on biodiesel arid transesteri-

fication reaction as well as flowchart

"  . of biodiesel production. .

2+2+1+2+1+2=10
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1%? Wl^CSfol^ 1^ I Ct^<il^lfil^(.<P3r»
w'tom 21^ ̂

(f) (i) Define octane number of a fuel.
.  . • How a vehicle select a good quality

fuel for use- - . 2

v5|][^ IIH ̂
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(ii) What are the basic compositions
of crude oil ? Mentipn the basic
prineipre behind its refining
process. 2

(iii) How are cloud point and power
point of a lubricant measured ?

2+2=4

(iv) Write your short comnients on
'future of renewable energy in

.  India'. 2
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