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OPTION-A

f Analytical Clinical Biochemistry )

Paper : CHE-SE-4014

1. Answer any four of the following
(Choose the correct answer / Fill in the
blanks) : - 1x4=4.

^5^ ^
^  ̂ ) S .

(a) In eukaryotes, fatty acid break down
occurs inside

-sim^ SorNR ̂

(i) mitochondrial matrix

"sm Rjvs^vs

(it) C3dosol

(Hi) cell membrane

Rjvs^ns

(iv) endoplasmic reticulum

fl̂ ) the simplest. amino acid.
,ilf^ I

.(^) types of amino acids are
.required to synthesize a protein.
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^

(d) Pentoses present in DNA and RNA are
and . respectively.

DNA ̂  RNA % 3pcsr

■  • - I

(e) Which one of the following is a non-
digestible polysaccharide ?

'SeR #1^ 1^5W (??RlW ?

(i) Cellulose

(ii) Starch

(Hi) Inuline

(iv) Glycogen •

(f) Arachidonic acid has 20 carbon atoms
with double bonds,

(g) Numerical changes in chromosomes are
called .

(h) Lactose is composed of . and
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Answer any three of the following: 2x3=6

(a) What are called denaturation and
■  coagulation of proteins?

I5>wi>iwh ̂  ^ c^?

(b) Define co-enzymes and co-factors,

«

(c) Write two biological roles of DNA.
DNA^ I .

(d) How dpes pH siffect on enzyme
activity? What is called optimum pH
range?

■gs^? pH ^ ■STRa ft ?
(e) What .are biocatalysts ? Give example.

ft ?■ %rt I

(f) What is called rancidity of -Lipids?
W-ilbftlD ft ^?

3. Answer any two of the following :
5x2=10

.  aw ̂  8

(a) Write a note on the classification of
enzymes. .
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(b) What is biocatalysis ? How is it
important in green chemistry ?

(c) Write a note on characterization . of
polysaccharides. «

(dj What are the structure levels of protein
organisation? Explain.

^ I ■ V

(e) What are the chemical components of
nucleic acids? Explain.

^^1 ■

(f) Explain the mechanism of . lock and
key . theory of enzyme action.

,  ■ ^spi5^ ■5P5^ ^TWt
. ^1 ■

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

(a) Write a note on Kreb's cycle.
(;3R-^3R >Q9|^ t£|'5T (J5|<M
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(b) What are peptide hormones ? What are
the main types of peptide hormones?
Give the name of two peptide

.  hormones. Write about the

.  biochemistry of at least one peptide
hormone. , 1+1+2+6=10

:  ft?

ft. ft? gS/

fKfi . ■ . . " •

^  (c) What is DNA replication? Explain.

DNA ft ? W1

(d) How ̂ e proteins isolated and
characterized ? What is protein
denaturation ? 6+4=10

sr'fJT ft?

(e) What is meant by genetic code?
Explain it. What are the properties of

.  genetic code? .

ft ft?

(f) What are liposomes ? Write some,

biological functions of liposbrnes.
ft? ^spsf
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(g) How many factors are there in blood
coagulation process ? Write a brief note
on blood .coagulation process in human.

(h) What are the major components of
urine ? How can we differentiate the

normal urine from pathological/
abnormal urine in case of Hepatitis-B
virus infection in liver ?

^ ̂srwrfi^/
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OPTION-B

(Green Methods in Chemistry)
Paper : CHE-SE-4024

I. Answer /our questions : 1x4=4

(i) It is better to ■ waste than to
treat or clean up waste after it is
formed. (Fill in the blank)

<qI^vo C*tt^ ̂

<p^l\!)t<P \5H <1^1 (5t wR.

(ii) The Pollution Prevention Act of _____
was the. first initiation in the U.S.

(Fill in the blank)

.  1^
auitf W I ^ t'f ̂).

(Hi) The full form of CFC is
(Fill in the blank)

CFC ̂ I

(iv) CO2 exists as a supercritical fluid at
Sl'C and atm.

(Fill in the blank)
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Src ̂  ' atm CO2

^0

(v) Define atom economy.

^^'-51 1

(ui) Name the drug taken by pregnant
women that may cause acute birth

defect.

1% C3W

(uii) Catalytic reagents are superior to
' • stoichiometric reagent. -

(Select True or False)

R<pj«q^C'9R RG»^1^ fi<Pi"^^v©

feria l

(uiii) For green synthesis of adipic acid
D-galactose can be used as the starting
material. (Select True or False)

uqf^ (7fe;sf

'QW
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2. Answer any three : 2^3^6

fiPibl-l ^ S

(a) Write a chemical reaction carried out

in water as a solvent.

C^ISI ■il'et
ftsitl

(b) What are the goals of green chemistry ?

(Tfew 1%«lt I

(c) Write tifo addition reactions with 100%
atom economy.

'Ksni'ini C5pit
1^1

(d) Write the chemical reactions involved
in green synthesis of benzdic acid from
toluerie.

^ c<raF'fw

(e) What is right fit azo pigment ?

(f) What is the structure of TBTO ?

TBTO ^ ^ 1% I

3(Sem-4/CBCS)CHESEl/2/3/4/5/6/G 10



3. Write short notes on (any two) : 5x2=10

Rmmi ^ cBRn I^pit %

(i) Bhopal Disaster

(ii) Vietnam War (1970)

(Hi) Antifoulants

^Fo<P^Cct5

(iv) Green synthesis of ibuprofen

(v) Green solvents for chemical reactions

wi

(vi) Pressure treated wood

ctm ^

4. Answer any three questions given below:
10x3=30

W5 fro s

(a) "Write the use of surfactant CO2 in the
field of dry cleaning.

I  •
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,  (b) Explain the use of antifoulaht in the

field of water transportation-

^  <)WW

fWtl ,

(c) Use of chromium and arsenic is restricted
as preservative for wood industry.
Discuss about their alternatives. •

>iRKS!flM 9^\

(d) What are lignins? Explain the use of

hydrogen peroxide for catalyzing the
process of delignifying. 2+8=10

■  ft? 21^^

C^RWf|v5^ I

(e) What are cradle to cradle carpeting?
Write at least two .of the twelve

principles of green chemistry in case
of recyclable carpet.

ft?

C^S[^ 2CT'»t ^ I
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(f) Write the advantages and
disadvantages of perchlorpethyliene
(PERC) used as a solvent for dry
cleaning. Draw the structure of
polystyrene COg- copolymer, 8+2=10

^  (.'rfpvsvo ^3^53^ ̂

(PERC) ^ I

(g) How can synthetic azo pigments
replace toxic organic and inorganic
pigments?

v£iT[' ^

(h) Write the principles of green chemistry
with suitable examples.

fell
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OPTION-C

(Pharmaceutical Chemistry)

Paper : CHE-SE-4034

1. Answer any four questions from the
following: ' 1x4=4

(a) How many numbers of N atoms are
present in vitamin Ba ?

FoBiRh 82^ ftstPi N 'TOIl .

(b) What are NSAIDs ?

NSAiD #n:5i 1%

(c) What is fermentation ?

1%^ £ff3F?n {^Mwd;b4) 1%

(d) What is meant by a lead compound in
medicinal chemistry ?

R'SSWva c5l^)

(e) Define chemotherapeutic index.

(f) Write the name of two enzymes involved
in the fermentation of glucose to citric
acid.
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(^WWHC5bH ) C^ ^<53715^
.  ."

(g) What is the heterocyclic ring system
. present in vitamin C?

R>l5llvi-I C W f^pH'bl^Qxl^ latest 1%

(h) What are barbiturates?

^Picci 1%

2. Answer the following any three questions :
2x3=6

V55R 2|*iRci<5s^ Rc<plc*li foR^H o

(a) How many numbers of stereoisomers
are possible for chloramphenicol ?
Which isomer is responsible for
antibiotic behaviour ? Draw its

structure.

(b) What is the heterocyclic ring system
.  present in vitamin B12 ? Write the name

of a disease that occurs due to the

deficiency of vitamin B12.
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i^uiPiH Bi2 ̂  w 1%

fcj Name the prodrug of dopamine ? Why
cannot dopamine be administered
directly ?

ftn sfc^sjw?:^ cw (?Ti^?

(d) Define agonist and antagonist drugs.
Give examples.

%fl

(e) What are meant by hypnotics and
.  sedatives?

^ Cb\i5lIBv» ̂  1% ̂  .

(f) What are analgesics ? Write the name
and structure of an analgesic drug.

.  iRTSI ̂  i

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

^5ci^ %rf spsfScTi^ Rc<pic'il ^ I

.  (a) What, is leprosy ? Which bacterial
species is responsible for leprosy ? Write
the name and structure of an
anti-leprosy drug and propose a
synthesis for it. 1 + 1+3=5
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^  (<m^'

^ a^ sfciMl I

(b) What, are sulfa drugs ? Draw^ the
structure of sulfacetamide. Under what

medical condition it is being used?
Write the name of two bacterial species
against which it is active."

1+1+1+2=5

FfcWf #R:5^ ̂  ̂
■  7^\ 1% a«Mtos

^  ̂ ^ "m

*  t

(c) Write the structure pf ibuprofen. How
many numbers of stereoisomers are
possible for ibuprofen and which isomer
is therapeutically active ? Mention two
advantages of ibuprofen' over aspirin.

1+2+2=5

^  #r5it I ^srfljat^FR
RiVlHlSl ^5iH5 C.<|iHc5l

^5j%2r*c^

(d) Draw the structure of L-Glutamic
acid. How is it being synthesized by
fermentation process? 1+4=5
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v£)l§v5^ 1

v£l1g^ (.<1»WWW 2I#S ̂

'(e) What is meant by vitamin C leaching ?
Name two dietary sources of vitamin C.
Write the name of two bacterial strains

commonly used for synthesizing
L-ascorbic acid through fermentation.

2+1+2=5

^ #rfi 1
iSlf^ InWR?! "Qjflsj^o ^57

. , WWfisiM 51PI frtll

(f) Write the structure activity relationship
.(SAR) of penicillin analogues.

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

(a) (i) What is the nitrogenous base
present in the antiviral drug
acyclovir ? To which virus it is

effective against ? Write the name
of a prodrug for acyclovir. 3
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(ii) What is a cardiovascular agent?
Write briefly about the medical
condition in which glyceryl
trinitrate is used. Propose a
method for the synthesis of
glyceryl trinitrate. 1+2+2=5

^prfS^'^sr^cTR (^^R;?Sr%) "sni?! 1%?

* (Hi) How does paracetamol decrease
the body temperature? 2

(b) (i) In the industrial preparation of
ethanol • by fermentation —

(A) What is the starting material
and what percentage of sugar
does it contain ? 2
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STO ^ t%5rR

(B) Name two microorganisms
that can carry out the
fermentation. 1

Sff3F?n

(Cj What are the nutrient
substances added ? 1

%  '

(D) What is the optimum pH
range for the process? 1

•  • •

(Bj What is the optimum
temperature for this
process ? 1

%Wf

1%srH?

(F} Why is addition of oxygen
necessary although the
process is anaerobic? 1

ctl*5i ̂ 5^1 mi
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(ii) Write the name of four food
sources of vitamin B2. What is the
aliphatic side chain present in
vitamin 82?- 2+1=3

RstsiPw B2? BtS6f J?t5i I

.ft? • ,

(c) (i) What are benzodiazepines ? What
is the trade name of the drug
Diazepam ? In what medical
condition this drug is being used ?
Propose a synthetic pathway for
drug Diazepam. 1+1+2+4=8

# ? 1%

(ii) What are the essenti^ requirements
for a compound to be an antibiotic ?

^  2

(d) (i) What is meant by retrosynthesis?
How will it help to design a
synthetic route for a particular
compound ? Explain by considering
ani/drug molecule. 1+4=5

3{Sem-4/CBCS)CHESBl/2/3/4/5/6/G 21 • Contd.



tpicol 1%
2if3FW ^ ?

C51 WI

(ii) ' Write briefly about the development
of barbiturates. 5

•

(e) (i) Provide two examples of )S -
lactam antibiotics with

structure. Why are these
compounds named such ? 2+1=3

)3-Ce#SI

fwf I ^"1: 1%? v£CTfc^

<p*^i ?

(ii) Draw the structure of cephalosporin
C. Name the two heterocyclic rings
present in its structure. Provide the
name and structure of the molecule

that is the starting point of
semisynthetic cephalosporins.

1+1+1=3

C ̂  ̂RR I

RTSf I

^  r

3 |Sem-4/CBCS|.CHE SE1/2/3/4/5/6/G 22



(Hi) What are aminoglycoside anti
biotics ? Give one example.
Mention two adverse effects of this

category of antibiotics. 1+1+2=4

^  fen fen i

(f) Let us consider .the- coihmercial
production of penicillin in a fed-batch
reactor by fermentation.

c<rf%?n 43<r^

^ C^Pij£Pi«i ^ ̂ i

(i) Which are the two main species
used for fermentation? 2

■Rs^. a&illcGlvo ^

(ii) Which between those two is used
mainly and why? 2
(7f^ (.wt&l

(Hi) What is the source of carbon? 1
{%?•

(iv) What is the source of nitrogen ?
1
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(v). What pH range should be
msdntained? 1

•  pH^ ^

(vi) What chemical compounds are
used as precursors for production

. of penicillin V and penicillin G?
Give their, structures. 2

C^RIbPiH V ̂  C^RIbPlH G

(uii) Which chromatographic technique
is used to monitor the production
of penicillin ? 1

(.<qsHco|

(g) (i) What is retrovirus ? Give example.
2

1% f%(

(ii) Write the structure of
azidothymidine and mention to
which class of anti-HIV agents.it
belongs. 2

*iiRTvs5*ii5f5R^^ ■

^ t C2£f% •

^5^ I V
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(Hi) Starting from D-mannitol as the
easily avmlable source for the
construction of the sugar ̂
nucleus, describe how '
azidothymidine can be
synthesized. ' 6

^1 ■

(h) (i), What are sulphonamides ?
Mention pvo uses of it. Describe a
method ^of synthesis of it
considering aniline as starting
material. Give one adverse effect

of using sulphonamides.
1+2+4+1=8

^ ? %rR 4^

13j5?n fr^it r

(ii) What is co-trimoxazole ? 2
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OPTION-D

(Chemistry of Cosmetics and Perfumes)

Paper : CHE-SE-4044

Iv ..Answer an.^/our questions frorh below

1x4=4

to sm ^ %.

(i) Write the basic purpose of using

face powder..

(ii) Why is preservative necessary in

shampoo?

(Hi) Is hair spray related with hair loss ?

^5It^ (Tlj^ ?

(iv) Name the essential oil used in cold

and cough remedy.

R^f I

(v) State the statement True or False :

vbfecGt to to to s

Geraniol is a monoterpenoid.

(TSRitoi I
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(vi) Why is 2-phenyl ethyl alcohol used in
perfumery.

(vii) Name the vitamin whiefris related with
good hair growth.

gpR ̂  ^ RjGlfSHCbH
^TfSI ^.1

(viii) Mention the plant part from which
jasmine oil is extracted.

C^fEffsR c®5t ^ ̂
Scsi't I

2. Answer any three questions from below:
2x3=6

(i) Write ""two side effects of hair dye.
fS/

(ii) Write two main constituents of a good
shampoo.

(Hi) Name one natural source of . geraniol
oil and mention its one use.

wiRiioi 05^ aif R)<» ^ ̂
"%rR ̂ ]<RW I
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(iv) Mention two main types of face powder.

(v) Write two natural sources of

•  • 2-phenyl ethyl alcohol.

(vi) Write two primary ingredients of

lipstick.

^ asiB l5p« I

3. Answer any two questions from the

.  , following : 5^2-10

fi?n #1^ %

(a) Define cold cream and vanishing

. cream. Why is cold cre^m used during
winter season and how does it work on

human skin ? 2+(l+2)=5

I

Qssr ^voiqjicnvs 'siFf^
^ C^5pq^j^c( j5i»fil ?

(b) What are antiperspirants and what is

its. main use? Write its one basic

ingredient. Write its two side effects.

2+1+2=5
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'??n^ 0f ̂ ^rpfen ^ i •

(c) Write chemical composition of talcum

powder,- Why and how does it help

human being?

($5Wi %n I ̂

(d) How does lipstick work on human

skin? Mention /our genuine reasons,

how long-term Use of lipstick may

; harm human beings. 1+4=5

(e) What iis muscone ? Mention its natural

source. Write its physical property. How

do human beings collect it from natural

source and use it?

2+1+2=5

(:>g^ I

C<Pf/iC<P <p<,<j ?
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(f) Which State of India has highest
sandalwood oil ? Mention four

.  important factors oh which good
composition of sandalwood oil depends.

•TV .. . • 1+4=5
C^spi^' (?#

C®5T "2^? 0551

. ft 5(jfi^ ̂ ^1 1

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

RjvjHvo Rmmi ̂

(a) (i) " Define essential oil. Mention the
basic technique of extracting
essential oil from nature. Mention

the special solvent which is used
during extraction. 1+2+1=4

^5ng*n^t5I. CS55T I
^ c^l*i5TCas^

.  (ii) Mention how human beings use
the following essential oils for
their purpose :
(1) CiVetone, and (2) Eucalyptus oil.

2+2=4

>58t^ ftut
^ 9m %

(1) ^ (2) G^i
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(Hi) Write two basic ways by which
human beings use essential oil.

2.

(b) . (i) Mention three methods by which
rose oil can be extracted.. Which

type of rose is . mostly used for oil
extraction ? In what different ways

rose oil may be used ? Mention one
chemical compound generally used
ialternative of rose oil.

3+1+2+1=7

(75st^

(7®^ 1% 1%

<pfi<i ̂ IIH ? C^IFTf^ ^®lPi

^1 •

(ii) What the is the purpose of using
shaying cream ? Mention two
alternative compounds of shaving
cream. 1+2=3

1^? C5l^

'Rt CTW
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(c) (i) Write four chemical compounds
present in good/best face powder.

4-

wn?ri^ ^ ^ i

(ii) What is the best sources of
eugenol oil in nature? What
method in adopted for- its
extraction? How men use it?

1+1+2=4.

^sit^cR ̂  1%

(Hi) Write the names of tCOo good
thickeners used in a good
shampoo. 1+1=2

TTfSf Rill I-

(d) (i) Why is using hair spray
necessary ? How is hair spray
related with health of hair ? Write
three differences between hair

spray and hair dye. * 1 + 1+3=5

.  (721 £iOTgr%W 1%?
(:3^ (7SR

C^?n^ (721 c^?iH

I
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(ii) Write about the theriapeutic use
of different essential oils. 5

csfat I

(e) (i) What is nail enamel? Write five
basic chemical compounds present
in ngul enamel. • l+5=?6

^WlilR<l> ^ & I

(ii) Mention two methods by which
analysis of'essential oil is done.

\  1+1=2

(Hi) Write the basic difference between
hair removing cream and shaving
cream. 2

(3^ @55R 56/"^

,(f) Write in short about the following :
5+5=10

^5«1^ rat -S . '

(i) Cosmetic safely

2pn^ -

(ii) Purpose of using fragrance
materials

^5tl% awi'Si^a^ii
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(g) Chemically what is a nail, polish
remover? Mention five basic chemical
components present in nail polish
remover. Why do people use nail
polish? Write two side effects of nail

'  polish using. 1+5+2+2=10

swt ^ •41>I1J|R<I>

gSr ^ I

(h) What is suntan lotion? Place four
strong opinions regarding the . use of
suntan compounds by human beings.

2+(2x4)=10

bHCH ^

WR <iRW R?ri I
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OPTION-E

(Pesticide Chemistry )

Paper : CHE-SE-4054.

1. Answer onj^^ur of the following; questions:
1x4=4

t.

Choose the correct one :

w  ̂ s . '

(i) Which of the followihg is not an
or^uiochlorine .pesticide ?

(A) Malathione CS|»iWRR

(B) DDT fe.1fe.16

,  (C) Aldrin

(D) Endosulphan.

(ii) The chemical used in 'National Malaria
Eradication. Programme' is

414^ ̂piriR^s

(A) B.H.C

(B) DDT fe.1S.16
(C) 2,4-D 2,4-f&

(D) F^rethroid
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(Hi) Natural insecticide obtained from neem
leaves is

(A) Azadrirachtin

(B) Nicotine

(C) Lawsone

(P) Ecdysone

(iv) Identify the weedicide among the
following :

•;

(A) 2,4-D

2,4-1%

(B) Parathion

(C). Chloranil

(D) Sporein
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(v) The pesticide used in. foundation of
buildings for preventing termite attack
is

(A) Gammaxene

c^fsni^

(B) DDT

RjRsIS

. fCJ Aldrin

(DJ . Endrin .

(vi) Ratenone is a/an

(A) insect hormone

(B) natural insecticide

(C) bioherbicide

(D) weedicide
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(vii) Alachor is an

_  (A) organophosphate pesticide

(B) anilide pesticide

(C) organochlorine pesticide

(D) None of the above

(uiii) Carbpfuran is used as

(A) an agricultural pesticide

v£im

(B) a fruit ripening agent

(C) a food preservative

'T\<q*!qs<p

-  (D) a moisturizing agent
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2. . Give veiy short answers of the following :
(any three) 2x3=6

Riiiww fi?rf % (Ri<t>tMt flffsi)

(i) What do you mean by herbicides ? Give

one example.

(ii) Name iwo organochlorine pesticides.

^TrsF ^ I

(Hi) What are rodenticides ? Give an

example of commonly used rodenticide.

fet 1

(iv) Can algaecide be considered as a

pesticide ? Which algaecide is used to-
control algal blooming in ponds, lakes
etc?

'o'lsifeTpWMH Uprct ^ ?

a=s^'l^wt

(v) What is the full form of DDT ? In which
class of pesticide it belongs to ?

7p>!jcf ^
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(vi) What is the mode of action of
rbdenticides ? Answer briefly.

? i>^<p l^n^lT I

3. Explain briefly any two of the following :
5x2=10

1%^ 1?^ ?
(a) Use of Gammaxene as a pesticide

(b) Organophosphate pestiqides

#|fDJTl*t^

(c) Methods of pesticide residue analysis

(d) Synthesis of organophosphate pesticides

.  SlxgvS^ef

(e) Agricultural pesticides

fRW #fc:TI*R5

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

(a) Define pesticides. Discuss in detail
different classes of pesticides by giving
example of each class and their mode
of action.
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C2£f^Rv»l9t 2ft55J^$C^ &fllfiR 5<ij^<^cR
^"iNolw ̂ Ic-oiimI ̂  1

(b) What are organochlorine pesticides?
Give chemical structure of any two
such pesticides. Write the applications
of some commonly used organochlorine
pesticides. How. can these <ipesticides
^ect human health ?

-HBhWWH ft? Ri't'tMl ̂
#r«if I <!S9i«iw o<nj«

C^^«J5IF? #f6:n*l^ aortt
fwi I www

(c) What do you mean by pesticide
residue ? Discuss its impact on human
health. Describe various methods of

pesticide residue analysis.
ft

ftOT®R ft̂  I

(d) What is .chloranil ? In which category
of pesticide it belongs to? Write its
molecular structure. Discuss about it^
synthesis, uses and harmful effects in
detail.

ft? t Wft?
^  ̂ 21^,

ftra wiM ̂  I
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(e) Explain in detail the benefits and
adverse effects of different kinds of

pesticides.

R*lw ^11

(f) Differentiate between natural and
synthetic pesticides. Explain with
Examples. Write about their advantages
and disadvantages in detail.

Rki I Pi4>s"^ ^R^-
R^. Rv^voNjaf^ fr<\ I

(g) Write "short notes of the following :
(any two)

R^ Ri^ I

(i) DDT fefeR
(ii) Malathion

(iii) Chloranil

(iv) Alachor , lilctRR

(h) What are carbamate pesticides? Give
examples. Why are they used for?
Discuss about their toxic effects. How
can we analyze carbaniate pesticides ?
<a4\(m^ ft ? R?n I

Ri^ .<Rf R<}1vS»

I. R^wtr
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OPTION-F

(Fuel Chemistry)

Paper : CHE-SE-4064

1. Answer any four of the following questions :
1x4=4

(a) What is the formula of producer gas ?
ft?

(b) What is flash and fire point of
'  lubricant?

IF15 ft̂  ft?

(c) What do, you mean by power alcohol ?
■9(1^ ft ^ ?

(d) Define octane number,
ftr^iT I .

(e) Give tu;o examples of antiknocking
;  agents.--'

'  iilft^lft\ ^ RW I ,
(f) Define calorific value of a fuel.

^ .ft^ I .
(g) Define pitch.
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(h) Give two examples of gd.seous fuel.

to I

2. Answer any three of the following

questions: 2x3=6

ws to f^c4iMi to %

(a) What are renewable and non-renewable

energy resources ? Give one example of

each.

to I

(b) How is coal tar formed?

(c) Write the differences between thermal
. and catalytic cracking ?

G5#\ ̂  to I

(d) Mention two routes for the mantifacture

of isoprene petrochemical..

(e) What is the difference between base oil
and additives ?

■  ̂ ^<2% toff I
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(f) Define ultimate analysis of coal.

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

(cl) How are fuels classified ? Why are fossil
fuels regarded as the most important
source of energy today?

2+3=5

#?! *l1^ ^®IT

(b) What is coal ? Discuss briefly about
the compositions and types of coal.

■  2+3=5

^5?Ic^ £R5t^

(c) Write short notes on the following :
2+3=5

s

(i) Coal gas

(ii) Water gas
vsiqlfl
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(d) Claissify petroleum according to the

types, of hydrodarbon.

ca^R^i'Si') ̂ 1

(e) What is hydrogenation cracldng ? What

are the catalysts used for catalytic

hydrogenation process? 2+3=5

;  Ga^v i%?

(f) Write shortly on aromatic

petrochemicals.

4. Answer any three of the following

questionis: 10>«3=30

■SsT® %t fiii'PtC'lt gfSR ^ f?I1 S •

(a) Classify petrochemicals with their
compositions. Diescribe the method of
preparation of propylene oxide by
chlorohydrin process. 5+5=10
■si^ «9pr® c»i|Pnrtw® .^%

I gsg sifeiR ̂  st'iilpR
g|'gvs<M'( ^^1^ <m| I
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(b) Describe the general properties of

lubricants in brief. How are lubricants

classified? 7+3=10

(c) What is biomass? Briefly discuss
different lypes of biomass. ,4+6=10

(d) (i) Calculate presence of percentage
of C, H, i\r and S from the following

-  observations for a sample of coal:

2'. 1 g of. coal is burnt in a

combustion tube. The increase in

weight of anhydrous CaCl2 is
0.53 g and increase in weight of
KOH tube is 5.73g.

C, H, JV^
^51^ •'Wt ^ S'
2. ig 451 ^ ̂ I ̂ 1^
aiOz-^ ̂  ̂ 0.53gf <511^ iCO//

5.73gl

(ii) Write the positive aspects of
nuclear energy. 5
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{e) What is biodiesel? How is biodiesel
produced? .Discuss. Write the
advantages of biodiesel. 3+3+4=10

ft? ^ ̂?

msnwf ̂ 1 ̂'fecssie) ft«it I

if) What is fractional distillation ? Discuss-
briefly, the principle of fractional
distillation. Explain the process of
fractional distillation. -2+3+5= 10

1% ? %rR

<j^i I I ..

{g) How is viscosity, of lubricant -
measured? Discuss the importance
of animal oil and vegetable oils.

5+5=10

ft«f5r^ ̂ ?

*51® wISwI'o (.*s«i^ I

(h) Mention the effect of pressure and
temperature on carbonization of coal
tar. Write the negative impacts of

•  burning fossil fuels. 5+5=10

>0j|ci<p)V5<qt 5<J3V0H S(^|^

<P^1 1 WIOTI <pci>s

•i,
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