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- Time: 3ihours \ /o OfR(,ANlC CHE.MI?TRY-"
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Note: T!le Fnd semester examinations wil| be conducted for 75 marks consisting of two parts
Viz. 1) Part- A for 25 marks, i) Part - B for 50 marks,
* Part-A s compulsory question

which consists of fi
sub-questions are of Objective type/ Multiple Choic
carry 1 mark each. The next fi

fteen sub-questions. The first ten
ve sub-que
€ach unit and carty 3 marks ea

€ Questions, 2 from each unit and

stions are Short Answer Questions one from
* Part-B consists of ten Long Answer Questions (nu_l}‘ibgrgd from 2 to ll) carrying 10
marks ‘¢ach. Each ¢f these questions is from one unit afid may contain sub-questions.
For each question there will be an “either” “or” choice, Whlc?\ means that there will be
two questions from each unit and the student should answer either of the two questions.
-A
._PAIJ{T . (25 Marks)
‘ L"'. g"; ‘ . . :'-:...: l '.I':"’.-";:E Teogen :E-...'_":J;;. "_' [l] ¥
i ST P W o Faint tro benzene? g )
-~ 1.a)  Whatis the: [-P‘-HLU“SZ?:]? Dinitro B) (1.2)-Dinitrobenzenc
A) (153)-D!n!ll0 S D) (1,5)-Dinitrobenzene
C) (1,.4)-Dinitrobenzene i m
- + H20.
b) ArH+ =aNOz B) HNO:
A) HNO . D) HNO \ F i n
C) HNO; suitable classilication for:the shown compound? % /| '
<) Chuosc ﬁ-ghe most sunmblc é&lgSSIIILd-I{_.lS}‘l fol L C'lH'.’a N
LY | A o : CH:CH-Cl-OH
CHs
. B) Allylic alcohol - WRE
.ondary aleohol, . L \D) Benzylic alcahol
A) Secondary aCl»O val S D) enz) Y my -
C:,) L;jihycgh.lc alco 1‘{_,,/ i [ the |-0||5{Ningfcompoundt?
d)  Whatistihe corrcct-namcc(:)H3 . ClH - CH=CH2
OH B) But-3-en-2-ol
Jut-2-en-3-ol
A) But-3-eno; | )1)) Blll'2 en-3 ci - o
. -1-en-3-0  is ethaxyethang? /1 g 1k \/ 1
(\}Jhl?:ll: ;I' the following C?"‘I’O“"d‘k\'\ls,-”cthoi\y Q\BB CI—l_anC:l"-"l W sl
D NemocH \/ U~ e 0
. 15-CHz-OCH3 , sbtitane
C) Czl_l;C‘)(?ZI‘:Ji) AC name of CH3-O-CHa-CHa B) [,3-Dimclhoxlb’fbLf:}d)l:m
f)  Whatisthe i © | 4-Dimethoxyprops .
A)l 2-Dimethoxyethal b) lic arencs? i
: s n; . cLhOX)'ethanc . - l" [0!' polycyc IC d " ; :
S ne these is the simplest exampie . B) Nul‘il“hm"q-v.‘, cene | % 4
g) Which ainang anthrylene A A ‘\D)'Dili,enz-nntlm,}%ﬁ
SRR - i o R W S VL V'



h)

)

2.a)
b)

3.a)
b)

4.a)

gé.a)

b)
5.a)
b)
b)

7.a)
b)

8.a)
b)

4 9.a)

11.2)

b)

10.a)
b)

b)

Diazon;
A20nmum salig are I‘H‘imnrily -

Compoungs, d-Tor the preparation of

A) alkyl I

C) amino BYhalogen

Cycloalk . SR AT L D) COOH

AS C.,Hi:,??es e Q{‘S_?wcmtﬁd with the genefal formula called A
Y e \/ ] vl e (PR T (N

C) CaH n+ . ¥ A 85 CnH x &7 -

M+ .r T 7) Lnl12(n+2) \ / )
Identify the j D) CyHay, e
mncorre ; 1 nF2(n+1-r)
A) Thes Ct statement regarding cycloalkanes.

e have sp3 hybridized car
. arbons
g) Thes.e.have tetrahedral bond angles
) Stability of (he cycloalk
D) These undergo nucleopl

W_l:_jt'e a short on ty
What are Phenols?
Write a note on cleavage of ether by acids,

Explain the type of Polynuclear hydrocarbon.
Write about the relative stability of Cycloalkane.

cleophilic substitution reactions. /
pe of bonding in\bénzee. \ /i

/

.‘-\\ _,-'"- \ i PART-B

anes varies directly with their respective size

Howwill you differentiate phenols from alcohols.”

Write the mechanism of reactions of Benzene with various electrophile.

Werite a note on orientation of second substituent in mono substitutes Benzene.

OR
Discuss the orbital picture of Benzene and write a note about it.
Define Huckel, rule and explain it with example.

W{i'ie__a!;%:)th the bi;’s___iéity of Amines’,

Explain effect of substituents on the acidic character of ﬁﬁénols.
OR

Explain the preparation of phenol. o
Explain chemical reactions of aromatic carboxylic acids.

How:is diethyl ether prepared in the Laboratory. % ’__
Write a note on Williamspn’s synthesis ofether. 3 /|
How Nitrobenzene has been preparec.i by diazonium salt.
Discuss reactivity and reduction of nitrobenzene.

Discuss three different methods of synthesis of‘Anthracemla.. -
can be Anthracene converted to anthraquinon¢ an:;i a tiizar .
How, g o/ . /OR \\ /|

of naphthalene: ‘

Foft ; 10ns.
White-anly five 18 for synthesis of Diphenyl methane.

Write any three methods

: 'g strain theory. _ _
Write a note on Bayer's 4 Moffitt’s modification.

Describe about Coulson an OR o
fe Snan \ [/ |

. fe | -iones of Cyclqprﬂpaﬂe \ ,!; ]

ExpJain any four r"'Ba(;ftionis of Cyclobutane. Vo

H o/
Explain any four react
---00000---

substituted aromatic

1
(1,

[1]

3% /
3]
[3]

[3]
[3]

(50 Marks)

[5+5]
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Note T;ne end semest &ami L ] \ \ Max Marks: 75
er Inations will bé“conducted f. LY
g Part- A for 25 marks, if) Part - B for 50 mars > "2 consisting of patts viy
* Part-A is ¢ : .
qusinns ar:f:ipslgt;r); question which consists of fifteen sub-questions, The first ten syp.
cach. The next £ Jective typ?/ Multiple Choice Questions, 2 from each unit and carry | mark
o caChx Ive sub-questions are Short Answer Questions one from each unit ang carry
3 i t ' \ / | A\ / i 3 i .
* Rart-B consists of\;;h Long Answer Quetions (nﬁm){« * A \ /o
LA ; £ : ; [ from 2 to 11) ing 10 mark
ealllc}l;i-Each of th.es ques‘t‘lo_ns 1s’ b m‘-oﬁe. unit and maf contain suﬁr-qmg Fi‘ﬁm::sh
question ther‘e Wwill be an “either” “or” choice, which means that there will be two questions
from each unit and the student should answer either of the two questions.
PART- A (25 Marks)
l.a) "'F.__he__,.-iieagfent used:'"’_. yi':om;ination ofbgnzene to givé\brg;no benzenc /i Y o/ng
A).Br/FeCl; b ¥ ../ B)Cl/$nCl/ Vot
C) Cly _AlCIg D) Cl/ FeCl;
b) Halogenation of benzene is an example of reaction. [1]
A) Electrophilic addition reaction B) Electrophilic substitution reaction
C) Nucleophilic substitution reaction D) Nucleophilic addition reaction
¢)  Give an example for electron releasing groups (1]
A) NHi, -OHROK |\ / | B)-COOH,-CHO,NO: / | 1\ /
C)#COQH, -NOz' / | %/ | Dall hiafogens W /
d) Brzreagent is used for the determination of compounds. ™ ST M
A) Phenol B) Alcohols
C) Aniline | D) Aldehydes
€) - reaction can be used with nitrous acid to differentiate primary, secondary an([i”
tertiary nitro alkanes. . o
b e U MR e £~ o S N o SR O
() Halogenation %, / \/ R V ut
f) N%fﬁlof of higher‘r{iu'oalkanes gives - . Vo _ Vo §31
A) single nitroalkane B) mixture of nitro alkanes
C) mixture of isomeric nitro alkanes D) none of the above ]
g) Naphthalene undergoes substitution reactions at____position preferably.
s B) 2™ position
A) 1% position A o
O) shpoaiion | s o BN \ /)
) o Nopibalen ing' peschuin whtp rdfinal geh |/} /U
v A7 H i 3 J S " ] o ¥ 2
Diphénhydramipe HOI V' ../ D) Aspiun..
i) el A (1]
i) The stability of lower cycloalkanes was POPIEL M e
A; ;Nilliam:l(:nc’ns-ythcow D) Sachse Mohr’s theory [l]
C) Bayer’s the o o N
"y Theory of strain less rings is also called e stheory \ / ! N/
 WSiheMobradyby) -\ S ek
C"-jﬂ.ftquflfson moffit’y theary




10.2)

------

b)

11.a)

T , )
\\ !f_.’ }g / ! h ! \.\ ] ! ‘ i'
kS D __p‘l ...... g ; ‘} \\ ‘‘‘‘ :, '-.\-. ) jr

WI;:; 1s Huckel’s rule? Explain with few examples. (3]
Expl LBny two important preparations methods for Phenols. [3]
Exp lzm Nef reaction with mechanism. (3]
P e n HaWOrth\synthesxs of Anthracene. N /] v/ [3]g
_‘_f__Baeyer stﬁm thebry? lee\t hm tations. \'-.\ / // s/ [3]5
PART-B (50 Markﬂ)
Explain the denvatlon of sn'ucture of benzene by analytlcal and synthetic evidences. ~ [10]
ST SORY
What are the Chal‘actenstlp reactions of benzene‘? Explam in detail along,w1th the mechamsm
.ﬂ?r a) Fnedel Craﬂs afcylauon b) Fmed’el craﬁs alkylatmn 'V [1 0}
Explam the aC1d1ty constant of phenols Wnte the effect of substltuent on acldaty :
Write the qualitative tests of phenols. _ [5+5]
OR
Write the acidity constant of aromatic acid. Give the effect of substituent on acidity.
erte the synthenc uses of alkyl d1azon1um salts. e . [5]
W.t:{te any two prepara’ggns and 1merta;_1_1; reactlons Gf mtro compounds - | ' :
Explam the halogenations reactions of various nitro alkanes with nitrous acrd [5+5)
OR

Explain the reactivity and reduction of nitrobenzene in different media.

What is Henry reaction? Explain. [5+5]

What are polynuclear hydrocarbons erte examples Gwe the: synfnesas and 1mportant
reactlons and uses'of Naphthalene

EXplain ‘the clectrophlhc substltutlon reachons of PhEnanthrene in deta11 [5+5] '
OR

Write about isolated polynuclear hydro carbons. Explain the synthesis and uses of them (any

two). |

Explain the electrophilic substitution reactions of diphenyl methane. Give the medicinal uses

and drugs contamlng thelr structut:e 5. .4 v g §og . [ 5+5]‘

/ H X ud i "-. :

Wﬁte the various cb/nformatlons of bé'clohexane Expfam the stable structure 1"‘-‘.:-": .

What are the limitations of Bayer strain theory? - [5+5]
OR

What is carbon moffit’s medication. Explain. ;

[5+

Write the important reactions of cyclopropane and cyclohexane.

. 3 1 i ! 1 ) i
/i v L W P Wil 1] v
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Cendsemenee Vool N | N/ |\ / MaxMaskass
The end semester é'xamiﬁations wil\{e'"cfmducted f((r 75 marks con/ \/

2 Part- A for 25 marks, ii) Part - B for 50 marks, % oftwo pale "
art-A 1S compulsory question which consists of fifteen

e sub-questions. The f;
queSt',?'ﬁs are of Objective type/ Multiple Choice Questions, —
e

2 from each unit and 1
each, ext five sub-questi , carry 1 mark
3 marks each, ~q ons are Short Answer Questions one from each unit and carry

hours
4 i \ ‘ !

‘\

F ] ! i | s i L1 i 1 y ‘ 3

Vil ¢n Lg | . to 11) carrying 10 harks
eae‘h..'Each of these questions ism-oﬁc unit and’ may’ contain suér sti Of eact
Question therg will be an “either” “or” choice, which means that there wil] be two questions
from each unijt and the student should answer either of the two questions.

PART- A (25 Marks)

The;-éeaéent used | bi:om?nation okb h ne to give\b mo benzene.", /1
A)Bra/FeCls \Q/ V) B) Chucly V
C) Cl/ AICI; D) Cl./ FeCl;
Halogenation of benzene is an example of reaction. [1]
A) Electrophilic addition reaction B) Electrophilic substitution reaction
C) Nucleophilic substitution reaction D) Nucleophilic addition reaction
Give an example for electron releasing groups | [
A) -NHj, -OH, R, OR | Y\ / | B)—COOH, -CHO, N .
C)ACOOH, -NO\/ | \/ | D)allhgfogens \ V
Br; reagent is used for the determinatiori of compounds. [
A) Phenol B) Alcohols
C) Aniline ' S D) A.ldehyc'les : ‘

reaction can be used with nitrous acid to differentiate primary, secondary anc[ill
tertiary nitro alkanes. . | o m
A) F;C alkylation , \ / | B)Su fox}atlor; \ Y3
C) Halogenation ‘\{ likan -\ j D)Nitetion | v V o
Nitratien of higher fitroalkanes gives - il -
A) single nitroalkane B) mixture of nitro alkanes

ixture of isomeric nitro alkanes D) none of the above

Ic\:I) n;llt)t‘xalcne undergoes substitution reactions at _ position preferably. [1]
A;pl st position B) 2':5 position
C) gth position - : N D)7 p(;smoq /] i [l]
f'sla thai e ring\-\snzfcse' tin Wthlemal ageM J /]
A)ﬁphénhydrlmni‘ B W ' B Qg e W N
C) Paracetamo -
T?lc stability of lower cycloalkanes was prop(});)egl Szkmry
8 ;?)l/}:l:’r: :g:o:ythcory D) Sachse Mohr’s theory (]
Theory of strain less rings is also calledas ____ ;

-

- ' , | | B) Bakyer/s theory \ /|
Sachée Mohr' thgory]  \ / ?\;}5’ |
g),tgul%son mof‘ﬁ\ﬁ; thec \/ | D) Mohys theory \/



—'l lO.a)

11.a)
b)

%at is Huckc!’s rule? Explain with few examples. [3]
Write any two important preparations methods for Phenols. [3]
ExPla.m Nef reaction with mechanism, [3]

Xplain Haworth\symhesis of Anthracene, \ ! \ /g L /[3)

hat is __Baeyer stx\gﬂ theory? Give\" limjtations, \\/ -/ 3]
e V o - Y L
PART-B (50 Marks)

Explain the derivation of structure of benzene by analytical and synthetic evidences. [10]
‘ " OR

Wha} ar? the chaxacteristi}c reactions of benzene? plajn il'J detail along,with the mechanism

f\f}l‘) Friedel Cral‘t\s}'l;{cquﬁon b) :{;’\e el crafts alky \t} n. | Vb /e

Explain the acidity constant of phenols. Write the effect of substituent-on ac:dny |

v/

Write the qualitative tests of phenols. [5+5]
OR
Wr?tc the acidity constant of aromatic acid. Give the effect of substituent on acidity.
Wntg the synthetic uses o!f alkyl d\i\azonium-salts. \ [5+5]
Wteany two prepgfaggﬂs and im]\:')gha,p__g,-i'eactions Qf' nitrg compoungs.
Explain the halogenations reactions of various nitro alkanes with nitrous acid. [5+5]
OR
Explain the reactivity and reduction of nitrobenzene in different media.
[5+5]

What is Henry reaction? Explain.

What are polynaclear hydrocarbons.,” Write exaraples. Give the \gmﬂm‘s and impartant
dact ! ' \ /o /g il

Sagtions and uses'of Naphthalene. \/ /] \/ | J ]

Explair the electrophilic substitutiori redttions of Phénaﬁﬂirene in detail. -~ " [5%9]
OR

Write about isolated polynuclear hydro carbons. Explain the synthesis and uses of them (any

two). ‘ .

Exp}ain the electrophilic substitution reactions of diphenyl methane. Give the medicinal uses

and ?rugs containing their structuge. | /o \ /] \ [_§+5;

“\M(tethe various thébm';ations of syclohiexane. EMin.the stable structure, Voo

What are the limitations of Bayer strain theory? " [5+5]
OR

What is carbon moffit’s medication. Explain. o

Write the important reactions of cyclopropane and cyclohexane.

e
—

\

=
§_..__
1

B

\
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_Time: 3 hours

Code No: 284AA

Note: The end semester examinations will be conducted for 75 marks

& -"El.a)

b)

g)

h)

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDE RAB
B. Pharmacy I Year 11 Semester Examinations, September - 20124 =
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Max Marks: 75

; consisting of .
1) Part- A for 25 marks, ii) Part - B for 50 marks. 8 01 two parts viz,

Part-_A is compulsory question which consists of fifteen sub-questions. The fi
questions are of Objective type/ Multiple Choice Questions, 2 from each unit and
each. The next five sub-questions are’ Short Answer Questions one from each u
3marks each. . T N/
Part-B consists of ten Long Answer Quéstions (numbered from 2 to | ) cafrying 10 marks each
Each of these questions is from one unit and may contain sub-questions. For each question theré
will be an “either” “or” choice, which means that there will be two questions from each unit and
the student should answer either of the two questions.

rst ten sub-

carry | mark
nit and carry

PART-A . (25 Marks)
Two compounds have the same composition and alsé‘have the same atoms attached to the same
atoms, although with different orientations in space. These compounds are: [1]
A) Identical B) Position isomers
C) Structural isomers D) Stereoisomers
2-Butanol is optically active because it contains \ [n
A) An asymmetric carbon . B) A plane of symmetry _
C) A hydroxyl graup/ *. D) A Centre of symmetry Y/
Alkenes show geometrical isomerisii due.to A 1}
A) Asymmetry B) Rotation around a single bond
C) Resonance D) Restricted rotation around a double bond
Which of the following compounds will show geometrical isomerism? [1]
A) CH,=CHCl B) CICH=CHBr
C) CH2-CH:Cl D) C1,C=CBr;
Pyrantel is used to treat anumber of p;iras@tic worrﬁ___ingécticéms. Itis "c!erix?ati\_{es of [?1 ;
Aj"'Pyrfdle """" “B) Aminobenzene o R
C) Thiophene D) Furan _
Furan reacts with ammonia in the presence of alumina at 400°C to give [1]
A) Pyridine B) Furfural
C) Pyrrole D) Furoic acid _ - ;
Which of the following is/are examplq_s(s);of c.ond.e-.pseg heterocychg compounds; (1]
A) Lﬁdolé B) Iquu'molm'q A\
C)Both (A) & (B) /D) Azepine i i

Pyridine is more basic then pyrrole dL{e to '
A) Availability of lone pair electrons in sp3 orb}tal
B) Availability of lone pair electrons in sp2 orblta]
C) Availability of lone pair electrons in p orbital



1) In Clemmensen Reduction carbonyl compound is treated with S, W
A) Zinc amalgam + HC|

C) Zine amalgam + Nitric acid

What is the final product obtained in

A) Conjugated cyc_lohcxadienes ,
C) Unconjugated cyclopentadienes .
K) f

----------

B) Sodium amalgam + oy e
D) Sodium amalgam + N
Birch reduction

B) l_Jnconjugated__.'cycI%ohexadi

itric acjq iy
i)

énes/ I
D) All of the abgye, - |

Differentiate between diastereomers and enantiomers.
)} Distinguish between E and 7 isomers with examples, ‘[33‘
m)  Explain the reactivity and aromaticity of pyrrole in detail. [3{
N)  Discuss the structure and pharmaceutical use of Oxazole in detail. 3]
©)  Discuss the Claisen-Schmidt condensation reaction. 3]

PART-B (50 Marks)
2.a) What is racemic modification? Enlist different methods of resolution of racemic modification ‘

and explain any one method in detail

b) Explain the reactions of chira| molecule

3a) [ | ¢ Tule In detail t6 assign configuration.
- b) Explain partial and absolyt ; - e U

B 4.a)

[545]
What is configuration? Explain with suitable examples, ”
b)  Write in brief about Atropisomerism. [5+5]
OR
5.a)  Define conformation. What are the different conformations of cyclohexane? Which one s more
Stable? Why, I e
b)  Writea short noté,_,__on__,_.v-”Geogmetric Isomgrism. B %)
L 6.0) Gi:/e ihe general method of preparation and chemical reaction of pyrrole. |
b)  Why Furan has high boiling point than Pyrrole explain it [5+5]
OR
7.a)  Discuss nomenclature and classification of thiophene in details. - . .
b)  Why Furan is aromatic in nature although it containing two lone pair electron explain in detail,s

- s, Yeacti e&ica’l use of quin(.;f-ine;" :
..... 8.a)  Give the synthesis, reagflqnaa}nucl :s] e olil s
b)  Give synthesis and medicin o
i i ical use of Acridine.
i thesis, reaction and me(yca > of N
9-2)) (\;/1}\1,; :)hyiiii);]r:e undergoes electrophilic substitution at B-position?t

[5+5]
10) Give reaction involved in Wolff kishner rcgductlotn. /9.
E /rite note on Pinocol-Pinocolone rearrangement.
°b) Write note g
Explain Oppenauer-oxidation and Dakin reaction. P
1 i)) \’\;?;te short note on Beckmann rearrangement.

\ ~00000--



\ h¥4 : ‘\J/ l ‘\\\._’,/ : ‘ / |

\,..,“ , I,-‘ : X /P ART- A \ : ._ ‘
1.a)  Friedal crafis acylation is Vo V. ey Y
A) Salicylic acid useful for the preparation of :
C) Aniline gg éArrzmauc aldehydes (1
b)  Friedel-Crafis reaction betw matic ketones
een benzene and n- . ) :
7 A) IS__,Oprppyl ben\zene B) Prop;lp;:r]:z}:n chloride results in formation of [1]
‘3 ) gfesol \ /| \ ) Toluene * ey L S :
©)  Which of the followingisa 3o amine? . \/ | \/
é; Eﬂp"“‘“ amine B) Diphenyl amine ¥t v
_ iline D) Nitrobenzen
d)  Cresols are called as ) ik
A) Methylphenols B) Dihydroxy ber (1]
: C) Methylamines D) Aminophen
3 e) Aro rati¢ nitro cdg\npfounds do not'undérgd which type gf réaction \ g .
------ A} Friodei-Crafte sepctioy \/B) nucleophilid substitution  \,/ |\,
C) electrophilic substitution " D) teduction reaction L \
f) Compounds in which an oxygen atom is bonded to two organic groups are called as [
A) esters B) nitro compounds
C) ethers D) alcohol
g)  Benzophenone on Clemmensen reduction gives [
;. & A) T;iphcnyhneﬂ*anc/ ; \ B) Nf'sphthal e / | \ ;o
8 C) ﬁ.nthfacenc L ind \ D) D,lpheny;rg‘tymeg \ \/ |
----- / h) Anthraguinone wheh distilled with 2inc-dust forms V o~ v
A) Diphenylmethane B) Anthracene
C) Triphenylmethane ' D) None )
i)  Banana or bend bonds are present in
A) cyclohexane B) Cyclopropane |
C) cyclopentane . . D) ClelObu e, s ‘ul
iy Which of the follawing cycloalkaries Has the least n? \
: A)/cyelopentane ../ ) gyclobutaneV ... :
' D) Cyclopropane

C) cyclohexane



k)

m)
- n)

2.a)

\/ \/ § V
\_‘_,/ \/

i ici benzene
Explain the aromaticity of
qu:amarin on the acidity of Phenols

Outline Henry Reaction '
Outline the preparations of Diphenyl methane g pliy 2
Qutline fwo chemical properties o{\ac);,z‘loagkanes. \ / | \ /

¥

v/
k4

PART - B

4
P i

1

Explain the reaction and mechanism involved in th
Write short note on Huckel's rulesy /|

/

I\“ / \ -"i ‘ § 3 1 f'
Explain’ the orientation” of mono " substituted benZerie”
substitution reaction.

Li_st any three qualitative tests for Phenols.
Discuss the effect of substituent on acidity of Aromatic acids.

A . £ . \ s 3 ,OR Y fa i i
Brief on the importagit reactions of berlzoi¢ acid. % / |

Write short note onifhe effect of substitueits on basicity 0 Anacs: & h

Wr.itc any three preparation and reactions of nitro compounds.
Write note on the halogenation using nitrous acid.
_ OR
List any five synthesis of Ethers.
List any five reactions of Ethers. \ / | v/ "\

\./ , vV \:\z‘: ' "y L ¥ E y
Elaborate on the Structure and medicinai uses of Phe; threne £
Outline the derivatives of Triphenyl methane.

OR

Write the structure of Naphthalene
Explain the Haworth synthesis for Naphthalene.

Exglain Sachse Mupt's teory withohamples. \ / |\ /
Discuss the stabilities 6f cyclo alkanes, foLd \¢
OR

Write the reactions of cyclobutane.
Write short note on the angle strain in cycloalkanes.

Y/ 4 % :
oo T J

e Friedel crafts acylation.

compounds towards electrophilic

B+]
[10]
[5+5]
Vies
[5+5]

Y\ A5
[5+5)

[5*51

[5+5]
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“1.a)  Latentheat of fusion is-the amount of heaf:required (o
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* Part-A | i ' i
.A IS compuls.ory‘quesuon which consists of fifieen sub-questions. The first ten sub

3 'marks each. ; : L :
3 H L/ ; \ / H \ / 3
° o n . i k3 et \/ _—
Eal't Brconmsls ofl.en Lpng Answer Questions (numbered from 2 to | I) carrying 10 marks each.
acho lhe‘se questions is from one unit and may contain sub-questions. For each question there
€ = 99 6 99 . . -
will be an “cither” “or” choice, which means that there will be two questions from each unit and

the student should answer either of the two questions.

FART-A. 5 g% ; (25 Marks)
....... ]

/ :
/ i

A) Change solid to liquid at constant temperature
B) Change liquid to vapour at constant temperature
C) Increase liquid temperature by 1°C

D) Break bonds in a solid
b)  Vapour pressure of a liquid depends on: P o [1]
A) Volume of liquid /| %/ . B)Temperatute only
C) Temperature and’interimolecular forces: D) Pressure only
Which law governs the distribution of a solute between two immiscible solvents? [1]
B) Henry’s law

A) Raoult’s law
D) Fick’s law

C) Nernst distribution law

d)  Solubility of a gas in liquid generally: | _
A) Increases with temperature B) Dgcreases.wlth‘lc'mpelnl_ure
C) Is'independent, of temperature *, D) Increases |pc!ett|1|tel_)' w,:t‘h pressure -

Vhich p: efing id volume to total volume of a powder? *  [I]

ich parameter is defined as the 'i‘?}‘fb of vo Ui
e)  Which pa Dl © " B) Porosity

(1]

é )) 11335;11<S|::()3’ss D) Specific surface i
: ypeci face of particles can be determined by: ' ‘
¢ 2;)(:; lgﬁ,f;::;szn nf’elhod 1B) BET adsorption method
e D) Sieving method -

nter ; ; e o i
C) Coulter cou tion begween a metal ion and ligand is cal led as:

> ‘me  coording ] nd is cal
: 2“&2{;‘&{2;:{1:: du : 105 * \ /1 B) Inclusion complex \F |
‘ (W / i \ -/ 4 - ;
T S vive, y SR
i ~a nrotein is primarily responsible for ] _
h) /\!?/h(l?lh l|))lf;1§ma protein is primarily resj Sty gl‘ycopmte“]
C)) /:ll(;mtlz :: D) Lipoprotein 1
i) The pH of a solution is defined as 5 -lag [H'] | |
y t ) \ : ! \ :; |
A) log [11"] ; }; \ / g D) ~log [O1 J N |V

) log [OH] 1\



)

m)

n)

0)

2.a)

b)

5.a)
b)

6.a)
_ b)

:8.a)
b)

10.a)

1.

b)

I II 'l\ l rf

acetate? prep
ared by mixi
A) 4.9¢ l y mixing 0.1 M acetic aci
76 acetic acid (pKa = 4.76) an
e ¢ . and 0. odi
(\}J 7\0 . IM snl(l‘llum
rite a gho - ’ | 4
Define solubili te o1 sublimation with pl -
Write s ibility expression and gi pharmaceutical applications. ./ 3
Classi 011 notes on porosi give two types with examples 7
assify complexes and osity and its types. | ol
Write a short note 0 n‘ give one example of each. 1
n Sorensen’s pH scale. %3!
| 3
A | * | PART |
\ & i J ! -
E;iiilain ": \N/ | ' | b P
h e 2 4 . J f
Explain “:léecc(t)lc nn\lurgs. Give one ‘pharmncculical example.
ncept of dipole moment and its application in drug design. [5+5]
og . O ' -
Write detailed notes on: 8
(a) Glassy state
(3+3+4]

(b) Liquid crystals .
(c) AcroSols and i'nha'lm in phanﬁhcduticzils.
tion rate with

e factors affecting dissolu

Explain diss_olution and drug release processes. Discuss th
pharmaceutlcal relevance. [10]
OR
Describe the factors influencing solubility of drugs (quantitative approach).
Discuss the limitations and application_s of the distr}ibutiJon law. [5+3]
E"x._p'fla,i_q_,édifferent rui"t'_‘e“ihq_c.j‘ﬁs' for detefhﬁni_gé particle s'i;_t'? (any two)- \/ A
Explain the significance of surface area i pharmaceuucal powders. (5+3]
OR
: B
Discuss methods for determining surface aread of powders. Add notes on penneabnlur_\ and
l . - . ['0]
adsorption methods with applications:
i 1 of analysis Of complexes. 5./ i
xplain the methods of analysis OLe0 o | N mr
l\Ehfrp;te a short note'on applications ofl__drug;complcxat‘_-l____on_u_j pharmacy:
%) : : s ‘ . b. Jine .
D ib melhods of studyn rotein binding and discuss the effect of protein b [-'01
oseriDe : s of drugs:
pharmacokinctlcs and pharmacod namic
in bi ic harmaccutical systems. .
ers In blologlwl and phat® - (5+5]
Explain the pp|_|cal icofes nd.their role in dete[lnu}auo!n of |sotg__)‘.m»;|ty. |
Discyss ligativ® I T “‘ \+f .\ d sting isomniﬁl)’ with
v 1 detail [iscuss \rious methods used forad)d g 30
R L : in detall-
" Main solutions in
Explan jsotonic
harma eutical examples:
_.00000~" Q0 I3V
/ l “\“ i | \ ;“J.‘ : \\ i
\ / \
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- 1.a)

b)

d)

g)

HARMACRUTICS . 1

Ster e inati :
) Pari. A o XAminton will e conctd

: for 75 marks oot
. 1) Part - § consisting of two
rt-A is compulso ) Part - B for 50 marks. p———

. ry question which i _
qQuestions are of Objecti consists of fifteen sub-questions. The

tive type . . - : S first ten subs
gach, The next ﬁvcj / Multiple Choice Questions, 2 from each unit and carry |

\ sub ions ‘
3markseach. ~questions are Short Answer Qnestions one from each unit and

Part-B consists of 1 ;
ke, B o thoften Lorrg At?swcr Qucstlom' (numbered from 2 o 11} carrying 10 1
. of these questions is from one unit and may contain sub-guestions. For
g:)esnon thch will be an “either” “or” choice, which means that there will be two
m each unit and the student should answer either of the two guestions.

T PART- A (25 Marks)
Photolytic degradation-of pharmaceutical products is prevented by
A) Using opaque packaging

B) Decreasing the temperature

C) Reducing the ionic strength

D) Increasing the solvent polarity

The units of the rate constant for a second-order reaction are:
AymolL' B) L mol * s
C)s-l __f \'\‘___,-":' D) ml‘t-l s—‘.

Thixotropy is a property where:

A) Viscosity increases with time at a constant shear rate

B) Viscosity decreases with time at a constant shear rate

C) Shear rate increases linearly with shear stress

D) Viscosity remains constant regardless of shear rate

The Heckel equation js used to describe:

A) Elastic deformation \/ | \

B) Plastic deformation of powders during compaction

C) Stress-strain behavior of metfals

D) Thixotropic behavior of liquids S o
The theory of emulsification that relies on the reduction of interfacial tension 13-

i B) Micellar theory
A) Plastic film theory ‘ on)
C) Interfacial film dlgpry R D) Surface tension lhcon
Microemulsions are characterized by; " _ :
AYLarge droplet sizes “ Thermodynamic subifi
C) Instability in varying temperatures [?) DltﬁCuh;:s in formation '
Which method is commonly used for the nwagurgnwju I:y nsmsc ension
A) Centrifugation method ) Cap

C) Polarimetry D) Chromatography



h)

)

)

4.a)
b)
c)

5.a)
b)

6.a)
b)
c)

What is the role of surface active agents i i fone?
A) They rdon ertiole siee £ in pharmaceutical formulations’
B) They stabilize em
C) They increase particle solubility
D) They prevent hydrolysis reactions

1€ process of peptization involves: (1]
A) Breaking down of colloidal particles
B) Coagulation of colloidal particles
C) Dispersion of a precipitate into colloidal particles
D) Sedimentation of colloidal particles
Coacervation is primarily associated with: (1]
A) Formation of a single colloidal phase ,
B) Aggregation of colloidal particles into a denser phase
C)'Separation of colloids by centrifugation '
D) Peptization of particles in a suspension _
What is the significance of accelerated stability testing in pharmaceuticals?

[1]

ulsions and suspensions

B3]

Differentiate between Newtonian and non-Newtonian fluids. o (3]

Describe the process of sedimentation in suspensions and factors affecting it. [f]

What is the spreading coefficient, and how is it calculated? ) (3]

Whit is the Tyndall effect, and how is it used to distinguish colloidal systems’ B
St  ParTB - (50 Marks)

How do reaction orders influence the stability of pharmaceutical products

. \ : ion of : >
What role does dielectric constant play in the flegradanon o pharmmmw_ m_ : ‘
. Y s . oo
Explain the 1mpoftanc?e of’ pH in the st?blhzanon o{ pharmaccuncal agents against m}-s-q}
; "‘._."- ) - . / X t w &
Discuss the mechanism of photolytic degradation in pharmaceuticals and how i
' M' -y " - -‘ N
Prov?:c a step-by-step description of how accelerated stability mﬁ is patom:,ed_ S
i harmaceutical agents are stabi xndanon‘ :
[llustrate with examples how p agamnst ey
hydrolysis. | |
T SN ‘W At differs from dyhamic viscosity.
in kinematic vjscosity and how it differs from dynamic viscosity. ’
%Ma?;"ﬁ:?@iﬁdﬁnce of the elastic modulus in the.defomlliact::i? :L sohds‘ k.
Describe the principle of a rotational viscometer and its app measuring e
d OB ffect the mechanical properties of materials?
. : ion, and how does it aftec J oy qgion 1
i T sanep o pseudoplastic flow and s igporance in pharmaceutica
-xplain t _ . .

. i ‘3 - in terms of viscosity
plain the effect of temperature on non-Newtonian fluids, particulirly & ’ [3+3+4]
Explain the 01 : _

blll 2
y v



e

What is the signifie
What are the ©€ Of zetq Potentiq]
How doe %Y fea Mic e ulation of
Lo vy Qoe Py & e : 0 .
A S the dielecty Nstant of 'Sions thay 4 fferentiate theb fom e o
VS A Solvent affec the oo YoM regular emylgiorco
Discuss ., ? /Stability of a susgengiony - isions?
SCuss the met—h()ds Used f()r ; :. §P¢ﬂ510n. t.3+:4+3]
Xplain the im Seofa Somea:surmg sug'fa‘ce and interfaci, tens:o;i-s,
osage formS. Ption at solid Interfaces in the development of pharmacent;
at 1s the relatlonship between surface free ene

’ [3+4+3)
lat <S$ of adsorption at Hquid i
fd!mmaﬁons. O Aqul

How does temperatu"“":re"af:fect surfacéfter'tsié)n in quuizi;? ot
What is the Critical Micelle Concentrati

on (CMC), and why is it important?

[4+3+3]
Explain the importance of Brownian motion in colloidal dis_persion_s. .
Explain the phenomenon of peptization and its importance in colloidal chemistry.
What are the main methods used for the characterization of colloidal particles.
7 OR Lo
Discuss the role of Zeta potential in the s

[3+443]

tability of colloidal systems. . o
What is the difference between optical and kinetic properties of colloids?

. . g +ﬁ_.,_4
ibe the process of aggregation in colloidal systems and its impact on stability. [3+3+4]
Describe

--00000--



Note:
o i)n;f.:r:d Lomester examinations will be conducted for 75 marks
. or iati 5
* Part.q ;: ?;.:5 marks, i) Part - B for 50 marks. B
questions are op}ulgl),}'zc z::stion w;:;'clll (consists of fifteen sub-questions. The first ten sub-
{mark cach. Toer e e/ Muliple Choice Queston, 2 from each i and ey
Car7y 3 marks J\ez Ve sub-questions are Short Angwer Questions one from each unif and
Pe;:_ ?3;0:5‘:.“ of ten Long Answer Qiiestions (numbered from 2 to 11) carrying 10 marks
qaastice; 1 of these questions is from one unit and may contain sub-questions. For cach
fro n ere will be an “either” “or” choice, which means that there will be two questions
m each unit and the student should answer either of the two questions.
\/ i \Wie L }) AI?T- # g o] Marks
iﬂ;’i \\,,./ ....... E\,"f __ .‘z‘t,-'!f _ -' F (25 v ) ’
l.a)  Amorphous solids have [1]
A) Regular structure B) Linear structure
C) Irregular structure D) Dendritic structure
b) Dielectric constant of water is (1]
AT2 ' y B) 78.5
c) Thé phenomenon of ingreasing the sglubility of drugiin a selvent by the addition of anather
solvent is [1]
A) Co-solubilization B) Micellarsolubilization
C) Co-solvency D) Hydrotrophy
d) Azeotropic mixtures are also called as ‘ _ [1]
A) Constant boiling mixtures o B) Coqstant evaporating mixuures
€) Gonstant melting ghixtures 1\ /| T Crasen- cppmeus )\
¢) Capillary risc method is ysed to detepmine B4 ¥ LAV
...... A)Surface tension ) Vlmty
C) Kraft point D) HLB value
i i albumin is (1]
f)  Nature of the drug which mostly bind to the human serum a
A) Acidic g) :f‘fionic
C) Anionic I ); 9 o M s
0 R apasanaidegus \/ | \places syt
-4 C)‘Donsies a pair of eleetrons . _ (1
h) The pH is caloulated mathematically as the -
A) Negative log of the hydroxy ion (OH-) concentcy
B) Log of the hydroxy ion (OH-) concentration Boiling
f the hydrogen ion (H+) concentration

1 2834p TR E W
WAt R22]

. ¢ , Bc Ph. :
/Time . 3\w;, | ‘rmacy II Year | Semester Examinations, March - 2024

burs \ / PHYSICA,L /mnmct;pjncsg 1
ant ¥ '/ Max Marks: 75

C) Negative log 0

) of the hydrogen ion (H+) goncgn tion /o / \
RAERTTOVT V) V) Ve



1)  Tonicity of a solution is determined by which of these methods?

A) Colorimetric B) C . (1]
o C)_ el?ctrpmeu'ic D) OTYOSC?plc
TAN J) %ﬁfoen‘gulsmns iy NQT éonsidere‘(i ay'trué emulsions Sarir[l:ems \ /o & i
D Cllntggpal phase 1y ot spherical V _J B) Emulsifier is\‘ ,ﬂ‘t de [1}-.,}__‘ /
: ) Immiscible phase is absent S D) Appearance ih tral:as ¥
1) Describe glassy state and liquid crystals. il R
) Write about Ideal solubility parameters. [gl
Ir:;) B’hﬂt is density? How does it affect the flow properties? E3}
! V:r{i]:tnee' c%rr}p}exanon. List different types of complexations. [3]
inbrief' :
\ rie abo{l:; bnﬁ'm's and bu\ffe?fcapéaclty. \ /! \ /! 31
\ : i ; LW X/ %/ LY
< PART - B kY __f Gk kY e
2 Explain the following with suitable e icati S e
xampl
(8) Eutectic mi . - ples and applications.
(b) Determination and applications of dissociation constant. [5+5]
4 3 a) 7. pﬁcal 5 ? \ OR 3 P 3 s 1
3. Whait is o rotation? Add a note o itsi determirniatién and applicatiofs. -
-~ b)  Dferentiate between amorphous and crystalline foris. ... N il [6+4] -

4.2)  Enumerate various solubility expressions as per IP.

b)  Explain distribution of solutes between immiscible solvents and write its application in
extraction.

OR [3+7]
'5.3)  Whatis Distribution faw? Write is'applications andimftatibns.  \ / \
...... /b)  Degeribe the factors/influencing theolubility of drugs. Vo Y.
6. Explain the various derived properties of powders. [10]
OR
7.a)  Describe the methods for determining surface area.
b) What is porosity? How does it affect the stability of the powder? [6+4]
Y 7] \ / | LW /] § 4 LN
/' '8a) Whitare metal complexes? Explaih gy one type with/examples. 1\ / | A
A .b) Wiite anote on solubility method of analysis in complexation. =~ * ™~ [6+4] °
OR
9 Describe the methods to determine the complexation. [10]

in Sorenson’s pH scale.
10.a) Define pH. Explain e C o 581,
b) pes(f}'ibeg the metQOds usef.‘ to meaﬁme Rty \ / i \';f i \ ;.f.
-‘ I E £ N & AT

" i ustm H fa' sage L )
& T ]\?:égmaboﬂm;r::;?umn (::rh‘l‘giide egu[i’valent method of adjustment of tonicity. [5+5]
b) I

--00000--
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Note: T :
1e end semester examinations will be conducted for 75 marks consisting of two parts

1.a)

b)

g)

viz. 1) Pi}l't- A for 25 marks, ii) Part - B for 50 marks.

Part-A is compulsory question which consists of fifteen sub-questions. The first ten
§ub-quesl|01ls are of Objective type/ Multiple Choice Questions, 2 from each unit and
carry I mark eachi The next fiye sub-questions are Short Answer Questions one -
from each unit and.carry 3 marks each. | \ /i
Part-B consists of ten Long Answer Qiiestions (nu"i%béf’é'd from 2 to 11} carrying 10
marks each. Each of these questions is from one unit and may contain sub-questions.
For each question there will be an “either” “or” choice, which means that there will be
two questions from each unit and the student should answer either of the two questions.

] v/

3

i
X
L T

PART-A :
{25 Marks)

§

The growth of bacteria in liquid culture medium is indicated by the presence of:  [I]

A) Turbidity B) Deposit

C) Surface pellicle D) All of the above

Optimum growth temperature is greater than 45°C is (1]

A) Mesophiles . .. B Thermophiles

G) Psychirophiles’ /| \ / | D)Nonegfthese 1\ [
Endospores can be'stained with L VA AV [1]
A) Safranine B) Crystal violet

C) Methylene blue D) Malachite green

The percentage of alcohol used in Gram- staining is [1]

A) 75% B) 90%

C) 60% D) 25%

Factors on which"'-g_iisi?r’lfec;tivity of'a difs‘infe‘tclant depengl's ! ‘\\ [[1_"
A) Concentration of the substance %/ | ;' \/
B) Time of action - _

C) pH of the medium and temperature suitable for the chemical

D) All of the above

Bacteria are more sensitive (0 antibiotics at which phase of growth curve? [1]

A) Decline phase B) Stationary phase

C) Lag phase ./ i D) LO% ph{ase | \ /] "\_\
Biological Oxygen l?'élna}1d (BOD), is'a measure of:-\,_'\ /] \ e, 4 (1] \/

A)Industrial wastes poured into water bodies
B) Extent to which water is polluted with organic compounds

C) Amount of carbon monoxide inseparably combined .with haemoglobin
D) Amount of oxygen needed by green plants during night.



h)

¥ el } ' LY | \ / ) \/ / KT
\ \ \/ ‘ / s /
The priv.:
PrINCiple in micealc: " , ‘
. | .l"‘ n microbiological nssays is ‘ ' U |
et range the concentration of growth factor will bear a linear relationship (o
ount of nutrients added

x
\ (‘?“L_t"ltmtlnn of growth factor have a linear relationship with the growth of the
(\l‘gﬂnmm \ ‘ \ i. \ /| 0 A

(‘ s i \ & ‘\ ; \ | N \ . i » /
Pel\é\tl}()!h _A‘ L‘t‘l'ta\grn range the capeentfation ul"grnwiﬂ factor wfn‘l _hdur a lineay
- onship o the amount of nutrients added and Concentration of growth factor have a

linea ' Pt ped
Nr relationship with the growth of the organism
one of the above

uring conjunction the

the a

\

genetic material will be transferred through [1]
A) Cell wall B) Medium
Q) Pili | - ,
| SN \, /| D)Capsule | N/ w
T n?et.[:mfl In Whichi the cells are ¢ eliydrated and frozen is/called / ] 1],
A) Pasteurization V- ‘ H,

B) Dessication

C) Disinfection D) Lypophilization.

Explain the phases of a bacterial growth curve. [3]
What are sterility indicators? Name any two types. [3]
What are the criteria for sterility testing of injectable products? [3]
What is the purpase of a microbiological assay? g otk v g1 [3)
List three factors affecting microbial spoilage of ph\arn_,facelétical products. 3k /

W R N Y

PART - B
(50 Marks)

Explain the ultra-structure of a bacterial cell with a labeled diagram.
Explain the cultivation techniques for anaerobic bacteria. [5+5]

Ce)mpare and cont?‘-g;ét bafch culturé“-@ﬁd“cdntinuous by“itu_rg?techniqué‘s_,.-’":

How does bacterial morphology help in classification? Provide examples. [5+5]

Explain the principle, procedure, and applications of Gram staining.

Discuss the challenges in sterilizing heat-sensitive materials. [5+5]
OR

Compare autoclaving/and dry heatsterilization in terms of merits and demerits.

Explain the importarice of sterilization in the pharmaceutical industry, /| [5+5)

How do antiseptics differ from antibiotics?

Discuss the evaluation methods for bactericidal and bacteriostatic agents. [5+5]
OR

How are viruses cultivated in the laboratory?

Explain the factors affecting the efficacy oéf dismfegtan}s. i e g [5+5] .
% , ‘-,__.‘ .._.-" : \ f,- f / \ -' l
E". f . ' ." H . \l._. .:" s ,: . '\ f iy ) " 1 -‘ 7
Explainthe importance.of aseptic techniques in pharmaceutical pr o'ductnon.‘»
Discuss the role of environmental monitoring in sterile manufacturing. [5+5]

OR

What are the regulatory requirements for cleanroom cl.assiﬁc.afion?
Explain the steps involved in assessing the antimicrobial activity of a new substance.

| I e [5+5]
T i O hew ' . %
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1.a)

b)

LOGY\ /
»

iecti : Sud-questions. The firgt ¢
ective : : ' N sub.
e\ach* The next ve su typg?/ Multiple Choice Questions, 2 from each unit angd

; : carry 1 mark
3\Q}ﬁrks hach “\ 3\&;7 ShTrt Answer ucjnons ong ?Jm ¢ach unit ap car:y
Part-Bconei f oy o L b ) \ ~’

. carrying 10 marks €ach
. m one unit and ma i " : .
Will be an “ejther” «op oy contain sub-questions

ke, which fieans th oth i . For each question there
- § that there will be two uestions from each yni
the student shoy|q answer either of the two questions ! Sinante
\/ _s"‘: ; \ ,-"f ! ! | L
AXwell, phase of growth curve'bacterial multiptications maximuify ... Y iy
A) Lag phase B) Log phase
C) Death. phase D) Phase of senescence
? bacte?ﬁl culture is diluted by mixing 10ul of culture to 990ul of water. What is the dilution
actor of bacterial culture? . [
4) 10-1. \ 7 ., B)10-2 o _. e
Nedid s e . N | N/ | \/
Teichoig acid is present in the following except e Ml V oy
A) Steptococci B) Staphylococcj
C) Mycobacterium D) E.Coli
................ method can be preferred for sterilisation of medical devices (1]
P
A) Ethylene Oxide B) Autoclace
C) CO; D) Chromic acid |
%...of... IS @ compohent of Fun“‘giil céll wall \ f_.r"' E \ \ / [1]5
VA A T = SRV BV EAVE
C) Glycogen _ D) Chitin 1
Capsid structure in virus is sy (1]
A) Outer protein structure B) Nucelic acid structure
C) Phage structure D)RNA
...... light is used for sterilisation of laminar air flow before use (UVv) [}]
. cousgilaguritiB B V{mmm 3, complex,\ eX?GplL. _ ,f i ji; i \/,f;[ ].
C)Pyridoxine Vo . ' D)- lacin ' 0]
used for maintenance of pH in cell culture media (CO3) ]
.......... SRR _ 3 Pt BeodRCia
he main ose of preservatives use harma product
Xﬁ,ﬁi,{taﬁ,m:pl composition B) To inhibit microbial growth
C) For stability D) To maintain humidity

-



A /
k) il / v
TIVe a labelled d;
D Ligt out f; s diagram of a bacterial cell.
m) W equipments used i ; =
fine the abbrevias: in pharma industry for sterilization. (3]
N Giv . Viations IP, BP and USP ; '
| e the diagramm ati in pharma industry. (3]
[ ©  Exphiin the role & “; representation of biosafety cabinet. (]
o \\‘__,_., | \_EC/ m? diox vde"jn fell tulture lab. / | v/ “ /13]
- PART. B (50 Miarks)
-a Write : :
b)  Write ::g:ﬂ the Beneral criteria followed for the selection of media to grow bacteria. »
various phases of monoauxic growth curve of bacteria. [5+5)
138)  Givea UN
i 7 Ve a note on inci : . : .
5 tP‘F,ilﬂStf‘_ﬁmentat?(‘)\: 2}:mc1}ple of wo:\iu ogf electron,\wrm fope. Draw 3.1abeﬂed diagram of
Write the essential differences in the cellStructure of an cu‘karyotc and prokaryote. [5+5]

4. i - -
;; “:;:t: about gram staining and acid fast staining techniques for identification of bacteria.
atare the procedures as per Indian pharmacopoeia to the pharma products for sterility testing?

[5+5]
/ se) Wed oo\ 4 T RY . 7
\/ | 5-;) Wntc about variotjs l{rpesi:, of indic\% usq?i in pha}mg/indtflsu'y for sterility testing.
~< b)  What are various biécherhical tests ployed for identification of bacteria. Y [545]

6.a)  Write about the general classification of fungi.
b)  Explain the essential differences in the mode of action of bacteriocidal and bacteriostatic agents.
- [5+5]
: . o OR
v/ [7.)  Write about replication of viruses.\ / | L \ / |
%/ _ i b)  Whatare disinfectants? Write abou\ arious physicaland chemical disinfectants along with
their mode of action. [5+5]

8.a) Explain about vertical and horizontal laminar air flow cabinets.

b) What is microbiological Assay? Explain their applications.
OR

:9.a)  Explain the microbial assay procedure for estimation of vitamins. &~ * N
| put the diﬁ{?fent sources of\cgntamination in.an aseptic area and the measures to prevent

[5+9]

i b) Wirjteab :
....... 4 it. Y [5+5]
10.a) Explain the source of spoilage in pharma products. Explain the evaluation of microbial stability

of formulations. | - -
b) Explain the general procedures used for the growth of cell lines in the laboratory. [5+5]

. « 7 1 \ ; PR fod N\ ! B
'11.2) Wht are various mqﬂ/'nod; used fok\th evaluation ox:}ncro?lal cgnta\l{lgnathgn. \ /]
/ b) Explainhow animals cell lines are t60ls.in pharma research and industry.-.. v [5+5]

00000~
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- P‘“‘A " for 25 ‘ "‘)'t"’mn will be cond » MlxMtrh 75
T art - B for 50 Cled or 75 marks
Questiong Iy Question marks, consisting of tw,
' The of Objective which consists of f P
3 i next ﬂxe w Ype/ Multiple Chojce o feen sub-questions The
* Partp g \/ D-questions,are/Short Anewey (e, 2 O each mnmﬁrc:rt;' ot
=3 consists of'ten 1 \ / one from o
S2ch. Each of teqe moonE ANSVEr Questions (et o 3
estion ons : from
ﬁ’Om there will m“clﬂlc’[l'i ?:rTcr;e unit and mym:'o “)c:rrymg]oms
“nit and the student should answerlce";:i‘:h that there will be e
ei :
of the Questic tWo questions
\‘\ ¢ \\ / : ART. A 3
1.a) f \ \ /’
main feature (25 Marks
(A) Absence of nl?:l:agl:nk::]y: lic organism is ---- :
(C) Absence of : Al (1]
b) The e 11;:0&1;15 siintth})esls ((gg bsence g;mh m
(A) Lead and Mcrcur¥ vin N MiCroscope is - a—
) (C) Mereury 1\ 7 | N g . (B) Lead (]
€ --+s a substance that pres [ xgz Tungsten ' - '
(A) Antibiotic L e &nw.t__hlofmcroo isms without killing them. (1}
dy (C) Germicide ((IB))) Preservatives 1}
The counter stain safranin used in th ini s
(A) Green . Gm'mﬂ(gh];mmwmhm cells 1)
(C) Pink o
. 5 . ' R
€)  kytig cyele involyes itrapellular multiplication of\—q).:)" ; SR __
(AYBacteria  \/ ] /o fvie  \/ |\ /W
(C) Phages B /ot - )F.""s. Vo
f)  The test used for the evaluation of disinfectant --- 0
(A) Toat for stackiity (B) Phenol coefficient method
(C) IMVIC . _ (D)Antimicrobial assay
g) x wanl;::il;rz% from the laminar airflow is claimed to be free from the microbial
; /] \ /] U \ \ /b
aped N/ | N/ g N\
6 - ¥ e d \/ o, ) ”. 97% \,." _____ 4 VoL
h) Microbiological assay of vitamins can be performed by---- m
(A) Both Titrimetric and turbidimetric methods (B) Only titrimetric method .
(C) Only turbidimetric method (D) Agar plate method.
i)  Raw materials are more prone to microbial contamination except from. 1
Vegetative origin

A) Natural origi : B in L
) Arumal oﬁgﬁ\ / g \// % \(?% Synthetic otigin | ‘-,‘\
: ¥ i i y 7._3; . ’\.‘




Y

)

' :Z.a)

9.a)

b)

b)

10.a)

b)

11.8)
b)

Descibeserily micaor, v/ I /5%
Weite ubom antiseptics and their evaluation. ' / B}
What is a HEPA filter and mention its pharmaceutical applications? (3]

Discuss the types of spoilage. g%

\\ !:; : \\ : ‘._‘. /' ! \ "/ / ‘“ M)
DLM! be \;m ] V0 R ¥ Y/ J
bt the nutritibnal requirements for bacteria. =~ - ’ " R
Explain the bacterial growth curve. [6+4]
. _ OR
Elaborate isolation and preservation methods for pure cultures. (10

Wmeﬂmmpl\e,p}poedme,mm,mmmofhw method of
vV THE vV _or V _ | /

Write about biochemical tests (ary two) for the identification of bacteria.
How the efficiency of sterilization methods is evaluated? Explain. [5+5]

Describe the morphology, reproduction and techniques for the cultivation of fung:. [10]
OR
ain the evaluti of‘!bacwdcf%léndbamio ig. | \
e W S /164

i . 9 » 1 .«
ss various factors influencing nfection. / \

Elaborate different sources of contamination in an aseptic area and the methods used for
their prevention. [10]
OR
Write the principles of different microbiological assay
Describe differemt methods for standardization of vitamins. . 549
o \ / \ i \ / | \

Give én’account of\(.bc'ly'pes'of microbial contaminarits.

Write the general procedure for cell culture. [5+5]
OR

How can one assess the microbial contamination and spoilage? -

D;cuss established and transformed cell cultures. [5+5]

4B \V4 \ / | \ /

% ’_-’ i y 7 V -'m"' ¥ g ¥

T v
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- Pharmacy 11 Year 1 Semester Examinations, September/October - 2025
l’l]Ali!MA(?PI!l'l‘l(IAl, ENGINEERING

1 Al | w ; Max Marks: 75
oo | m,i scmcslpr examinations will be conducted for 75 marks consisting of two parts
4 z. )1 &fl'l- A for 25 marks, ii) Part - B for 50 marks.
5Lﬂll t-A is compulso‘ry question which consists of fifieen sub-questions. The first ten
. '."‘ql'CSllnns are of Objective type/ Multiple Choice Questions, 2 from each unit and
‘allI)' I mark cac_h. The next five sub-questions are Short Answer Questions one from
cach unit and carty - 3 rharks cach. /| /o Y/

Part-B_consists of, ten_Long Answer Questions (nGmbered from 2 to I1) carrying
lﬂO marks cach. Each of these questions is from one unit and may contain sub-questions.
For each question there will be an “either” “or” choice, which means that there will be
Lwo questions from each unit and the student should answer either of the two questions.

PART - A
Which'of the following'is not a type of flow meter ~ & "% (11
A) Orifice meter B) Pitot tube
C) Potentiometer D) Rota meter
The mode of motion in size separation [1]
A) Agitation B) Brushing
C) Centrifugal force , v+ i D)Allof the above
Bal) mill is used far /| Yy o g \ [
A) Altrition Vo Vo ..i B) Very-fine-grinding ¢
C) Coarse grinding D) Both Attrition and Coarse grinding
Which crystallizer is suitable for continuous operation [
A) Agitated batch crystallizer B) Sweson walker
C) Krystal crystallizer D) All of the above
The Baffles are used to o g Mo . T s (1
A) Increase the path of the fluid /| \ /] "\ \

Ly 4 i \ 4

B).Improve heat transfer. V o/ Bk g
C) Increase the velocity of the liquids outside the tubes
D) All the above

Which of the following is a heat exchanger [
A) Tray dryer B) Jacketed Kettle

C) Ball mill D) Elutriation tank |
The énzymes, vitamigs, glycoside'and/alkaloids aré,extracted by L1

A) Steam distillation Il e i
: P D) Vaccum distillation

C) Flash distillation | .
Which of the following dryer is used for coating of granules [1]
A) Tray dryer B) Drum dryer

C) Fluidized bed dryer D) Spray dryer

Which of the following is not a filter aid i [l]
- los - v Yelite \ 4 \
A) Cellujose 4 of l \ / ! D) Noﬁc ;‘ ! \ |

C) Cotton W \ /

/| B)Distillation under red-géed Efressure \/




k)

m)
n)

7.2)
b)

8.a)

10.a)

b)

0.a)
b)

b)

11.a)
b)

Filter g;
ads are 444 iqui
A) :0 etk ed to the liquid

he porosity (1]

) Bog e ake PErmeability
| .Ca V ‘ i . . i

sc._the Qmosuly and to in¢rease cake p"érméahility \/

rite the ty Voo o .

_ PES of manometers: |

'Ve the prine; i ]

o Ple involved in Tueh: 3
Efs(;,!he Fourier's s Turbines? {3{
“XPp :

Iia?::-lhr prepm:atnon of purified water? 3]
egl‘e ﬂDl)_!lCatipn;of‘centrifugation? 3]
% PART - B & -
(50 Ma rks-)

Dis i
Cuss a note on Bernoulli’s theorem.

leferentiate between Ba]| mill and Hammer Mill.

[5+5]
Write 1] i i o
Bt e constrtrgtloyf, working and uses of Sieve Shaker. :
xplain the fact01's.____.?fﬂ_3ft‘___ing Size Reduct:en Vo [5+5]
Write the principle, construction, working and uses of twin shell blender.
Give a note on theory of crystallization. [5+5]
‘ OR
Describe a note on caking.
Outline the pri nciple, uses, merits.and demerits of Double cone blender.. [5+5]

Define.evaporation: Writé the objectives.and applications.of Evaporation. .

What are the merits and demerits of Steam Jacketed kettle and forced circulation

evaporator? [5+5]
OR

Discuss a note on Heat transfer mechanisms.

Write the principle, construction, working, merits and demerits of multiple effect

paponatons .y /) NN '
Ex}ala.i-ﬁ“the types of distillation. o o . )
Write the measurements and applications of Equilibrium Moisture Content. [5+5]
OR '
. istillation. o
Give a note on molecular dlSt.I _ - [545]
i inci construction, working and uses of Tray dryer. | o e
Write the prmCIp.‘Ie, sk i S \ P \ /|
Expiain ihe factors, influencing ﬁltm.g"m;'.--]i VI W [5+45]
1 rifuge.
iscuss a note on perforated basket centr
Discuss p OR
. i " filtration. JAP - trifuge?
escribe the theories of fi _ S semi continuous cen
\li/h'lt are the merits and demerits of Super centrifuge and [5+5]
C

3l oo --00000---
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aminations will be conducted for 75 marks cons
V1z 3] Part- A fo 25 marks ii) Part

* Part- A ‘15 compul vy questlon whi condlsts of fi

questlons are of ObjectWe type/ Mu
I mark each, The next five sub

Rz)

Max Maris. 75

1stmg of two pa
B f@r 50 m pars

sub—questions /{'he first ten sub-,/
tiplé Choice Quéstisiis, 2 from each tinit and ca

~questions are Short Answer Questions one from each unit
.and carry 3 marks each.

* Part-B consists of ten Long Answer Questions (numbered fro
10 marks each. E

ach of these questions is from one unit and ma
For each questio there will be an “ei er} “

tWO questxons ﬁom each unit and the ,student

o T ».__... --....'

J

(25 Marks)
1.a)  Which of the following represents turbulent flow? [1]
A) Reynolds number < 2100 /Bj Reynolds number > 4000
O Reynolds number = 2300 g g A0 Rcynolds qumber < 1000 .
b)  Whi¢h mill operatﬁs én unpact and, atFi’lthh pnnmple? Z v/ [1}-.,,:;
A).Ball mill Y VoA Fluldenergy mill )
C) Edge runner rmll D) End runner mll!
¢)  Which mixer is best suited for mixing viscous se:r}i-solid materials? [1]
A) Double cone blender ° - B) RJbPon blender
ALY Sigma blade mixer D) Twin shell blender
d) The formatlon of a sohd bndge between crystals Ieadmg to ca.kmg is pnmarqy due[tlci:
A) Temperature ﬂnofuatwns :“‘-. (B’) Mmsturc absorpt:on J
C) Particle size variationi D) Crystal shape
€)  Inmultiple effect evaporators, the economy is defined as: [1]
A) Amount of steam used per unit of product
_BYKg of water evaporated per kg of steam used
-C) Heat transfer coefficient o
te of evaporation
f) al)hﬁ t;pe o?;vapor/gton is most s\méble for heat-§ r;smc\;: m:t;nﬁs\ [1]
¥ " B) Stear jacketed ke N
Climbing film eVaporator
/xg)yF orced c?rculatlon evaporator D) Long tube evaporator b
In which phase of the drying process is the rate of moisture removal constant? [
s A) Initial adjustment period ~g))’ (s::::?ta;}::::e period
¢ ic
i te period
h) (\i/)hﬁl g]g):;f gryer most suitable fo he{at-sensmve matqnals" | [1-]\
N Fayyer \ /) | / bV VA BV
LyFreeze dryer Vo ) " ix;g p.-;;;icles)ofl:{lazc s (1]
. oV .
1) HEPI? filters rflsl‘c capable of rem B)> 0.3 microns
Ggi 1 Exlicc:;gn D) > 10 microns 0]
j)  Which filter aid provides the most porous ﬁlt;r) %a:r%?o I
/g[]z;iigr:oa;ceoui ear;h ; \1 // | D) Ce¥u19§e ! ‘\,_‘_‘. / '\\ :_.,;
;’S ’ "».,_ i E Y ,} H i \

A
R it H "\j‘ $ 14 LYW 4
b S I: . - -

m 2 to 11) carrying
Y contain sub-questions.
or” c}\mcgg which means that there will be

should answer either of; twe ques’uons
f
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- Max Muarks: 75

. I examinations will be conducted for 75 marks consisti
o vy ti :

g I:l; A for 25 marks, ii) Part - B for 50 marks g of two parts viz.
art-A j . ) i

question;S arcomfPuls_ol'y'questlon which consists of fifteen sub-questions. The first ten sub-

aach/ The nz ?[ f‘ObJCCtll)VC type/ Multiple Choice Questions, 2 from each unit and carryl mark
.. - NEXtTive sub-questions are : b, e :

3'marks each.  ; q a e Sh?rt Answsr :Ques?tlons om;_z figm each umtv,zan‘d carry

:arl:-]; consists of "‘ten"'I;OI.lg Answer Q'ﬁéstions (nﬁ?hbéféd from 2 fo Il')‘ carrying IO marks
ach. Each of these questions is from one unit and may contain sub-questions. For each

1c:]rues'uon therfe will be an “either” “or” choice, which means that there will be two questions
Om each unit and the student should answer either of the two questions.

. PART-A .
(25 Marks)

For laminar flow, the Reynolds number is typically: 1
A) Less than 2000 B) Between 2000 and 4000
C) Between 4000 and 6000 D) Greater than 4000
The significance of Reynolds number in fluid mechanics is primarily to: [1]
A) Predict the energy loss in a fluid flow  B) Determine the type of flow
C) Measure the pressare dropinafluid = D) Calculate the fluid velocity Vo7
The hammer mill works on the prineiple of: Wz N
A) Impact B) Compression
C) Cutting D) Shear
The main objective of size separation is to: [
A) Increase particle size B) Ensure uniform particle size distribution
C) Reduce the surface area D) Decrea;e particle size ‘
The primary objective of evaporation i to; N L
A) Increase the volume of the solution B) Decgase the concentration of the soluon
C);"]ndféése the concentiration of the solution D) Decrease the viscosity of the solution
A steam jacketed kettle is primarily used for: ‘ . (1]
A) Cooling of liquids B) Concentrating solutions
C) Drying powders D) Sterilizing instruments

Equilibrium Moisture Content (EMC) is defined as: .[1].

A) The total amount of water in a material,

B) The amount of moisture content:when the material is saturated

C)‘The moisture content-where thf: materia
D) The moisture content after ('iry!ng N
A tray dryer operates on the principle of:
A) Convection

C) Radiation

| neither gdins nor loses maisture to the environment

B) Conduction
D) Sublimation



3a)

J)
k)
D

n)
0)

4.a)

b)

10.a)
b)

11

Filter leaf o
1 Operates on the principle of:
A) Centrifugal force S

g[) Gravity sedimentation
Membrane filters are best suited for:

B) Pressure-driven filtration
D) Vacuum filtration

A) Filtration of gases‘only
C) Filtration of large particles
State Bernoulli’s theorem.

(1

B) Sterilizatioh and fine patticle removal |/ -
D) Low-temperature applications gt

I\ilva}:it are the main differences in the mechanisms of solid and liquid mixing? [[g,]]
ey e.two common applications of evaporation in industry. (3]

at is the purpose of flash distillation? i3
HOW does a plate and frame filter operate? [3}

'/ PART-B

Define manometers and discuss about U-tube manometer, inclined manometer, and differential

manometer. [10]
B,_pf:me size reduction and its importance in various industries. A e
Déscribe the principle,-construction;and . working of Hammier Mill. © [545]

Explain factors affecting mixing efficiency including mixing speed, mixing time, viscosity.
particle size.

Discuss the Principles, Construction, working of double cone blender. [5+5]
OR o __

E__xp}ﬁin zthe consfrpc;i"bn zimd worli’i}rlg.;-fnec;ilanism of Krystal crystalii;e}ﬁf : N 7 [10]

Dgﬁné"évaporatioﬂi Discuss about chmbmg film evéi)ofifbr. e 0]
OR

Write notes on mechanism of heat transfer.

Discuss about different Sources of heat. [5+5]

Write about the principle; construction; working ard agplicgtion of Ereeze dger. A (10]

Draw thie diagram, pririciple, working and its applications of steam distillation. [t0]
Explain briefly about mechanism of Filtration. 59
Briefly explain in detail about drum filter.

OR

€ R i g TR SRS . od basket centrifuge-
Ep_(plrain the construction, :;workmg,'-l_ﬁes, rr;ents and g{?merlfs of Perfo{f}tec{?gs )

--00000-- .
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i) Part. il I be co
P)artai A for 25 marks, ij) Part . B for 50 mal;ﬁ:cwd 1175 marks conssing of two B
) 1S compulsory question wh; bt |
Questions Ly . W, 1c3h consists of fifteen sub i
hiiE 5:11‘: xgt;;g?e:;m type/ Multiple Choice Questions 2uﬁ-gmuc2t£l?s umﬂfth;dﬁ?arr;e? nﬁi
ach 1hy SHb-questions: I
s ey 1o o A G o o e
e:; B Ec;oillsmts of ten Long Answer Qiiestions (numbéred from 2 fo I1) carrying 10 riiarks
s u ch of ﬂ}ese questions is from one unit and may contain sub-questions. For each
question there will be an “either” “or” choice, which means that there will be two questions

from each unit and the student should answer either of the two questions.

i

- . PART-A . |
Size separation is NOT based on one of the following properties. [1]
A)Particle density B) Particle Shape
C) Particle size D) Particle texture
Which one of the screens is attached to the size reduction equipment? [1]
A) Bar screens o B) Cloth Sieves A
) Herringbone s¢regns . /| D)Woyen wire screens, / \ /@
Mixing must be doné at # lower speed for semisolidsy/as soie of them/may exhibit oneof the
following rheological behaviour. [
A) Dilatant flow B) -Pla.lstic flow
C) Pseudoplastic flow D)Thixotropy
In which type of mixer, the trough is stationary? [1]
A) Barrel mixer B) D.oublc‘ccfr‘le blender o
QRibbgnmixer\ / | N\ / | D)Zikagiiac A o\
In,the heat interchapger, finned tubgyare ysed for ong;f’O{ the following purposes. 1/ [1]
A) Incieasing the surface area B) Introducifig steam
C) Introducing the cold fluid D) Reducing the size of apparatus. .
Which is the factor that does not influence the rate of evaporation.

A) Difference in vapour pressure B) Mcltlt}g points of solids

C) The surface area of the evaporator D) T‘he viscosity of the solution W

Absolute alcoholiis p pared by one o?the? follow! n;pthoc:;; _ \ Wk

Mmoo\ ) Donefdim\/
Y & ) . . idf] ....... s / raaeet e .

l%)afutlet&;n l:\f tilz:l:tpplicablc to one of the following types of dl_stl_llllatl_on processes. (1]

A) Flash distillation g; l;;anctll:n;‘sm‘ﬁ::m

C) Molecular distillation b prisceassid 3 g0 an;:i * ow centrifugal effect is en ough, th]n

If the amount of materials to be cipageri o o
one of the followjng i§ economic O b, B) Large fenttifuge o ting at low speed/
\) [/arge centrifuge gperdting at high épeed B) B&VP o4t od
é{éﬁ:ﬁ gcnu-ifugbfgpa.r ting at high speed D) Smalf centrifuge operdting &t foW Spe



) Th
A)el?.cr?\:;fug? effect counteracts one of the following forces. o
Q) Electml:tna orces B) Cohesive forces ]
‘ tic forces D) Gravitational forces.
k) mae types of mhpometei- ‘\ fo \ /| LY A ! :
) D rence betweeixilsohd and liquid. Y / / [3],
m) Wri qui \.m“%!!‘s Nt J B
8 W te the mechanism of heat transfer. ' [3,.‘]l
o D.nte the ob].ectx.ves of distillation. 3]
iscuss applications of centrifugation. 3]
o AT, PART-B
""" 2.;) Wi‘lte the Factors ecung dize reduct] o ' WV aled o v 4
) Write a note on Pitot tube. - [5+5]
3.2)  Discuss in detail Ball Mill.
b) Discuss in detail Air separator. [5+5]
%4-3) DlSGllSS Krystal crys}alhz:r Wi /o
. b) Discussin construction and working/of nbbon blender ...... ¥ [545]
OR
5.a)  Write in detail construction and working of Planetarymixers.
b) Discuss factors affecting caking and prevention of caking. [5+5]
6.a)  Explain Heat exchangers. : -
) Explram honzontal tube evaporator " L /[545]
OR .""x ______ : _ -.. i .
7 7.a) Wnte in detall constructlon and working of steam _}acketed kettles. -
b) Explain in detail heat transfer by conduction, convection and radiation. [5+5]
8.a)  Write a note on stcam distillation.
b) Wntc in detall constructlon and workmg of Freeze dryer. [5+5]
‘9. w mdetall conet}'uctlen and workmg of drum dryef. y \/
ab)) Wgz a'note on water for injection BP by’ distillation) ™ v © [5+5]
10.a) Explainin detail about Meta filter and Cartridge filter. (5+5]
b) Write a note on HEPA filters. b
ctlon and w rkn}g of Frame 11te1;. | \ A
g R N |\

Y -ooOoo-
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g ‘ questions ar¢ Short Answer Quéstions ;
cach unit and carry"  3-marks each! -’ /] . Q ,,F o i rmn?

I) o W

IS'I;zﬁkscigz';ls[i:;lz?ul;ong Ans.wer .Queslions (11L{111be|'ed from 2 to 11) carrying

Foreas, i : ‘?S“' flUCSl:)l?s is from one unit and may contain sub-questions.
F[uestlon there will be an “cither” “or” choice, which means that there will be

EWO cﬁmes{hons froxm ea.vch unit and the student should answer either of the two questions.

i

F o PART-A %/ Y d
(25 Marks)
What is possible number of optical isomers for a compound having n disimilar
asymmetric carbon atoms? (1]
A) I'II B)2"
€) ntl | o/ 1 Dk s '
A:nieso compound, is ----z-- [

; : E k¥4 s

A) An‘achiral moleculé contains chiral ¢arbons
B) Contains plane & centre of symmetry

C) Optically inactive

D) All the above

Convertion of D- form of optically active compound into its L-form is knownas [1]

A) Resolution -, ., 1 B)Racemization \ 7
C) Wald?zn inverli"qq,.-"’ , D) all t[:n%"abo?e
Bayers-strain theory explains the relative stability of ¥ - S [1] \
A) n-butane. B) ethane

C) Cyclobutane ‘ D) all the above ;
Thiophene undergoes ----- reactions (1]

B) electrophilic substitution reactions
D) both B & C L. ‘
i .‘,t" i \\ _p'f i [ l ] i
| L | \ L |
B) thiopliene> pyrrole >furan.: \/
D) prrole>thiophene>furan.

A) Nucleophilic addit!on .reactiongy

) N_uclqophilic sﬂ_ubst_gtutgon reacl_l__‘ons.j
The.order of aromgti_lclty is as follo-%;
A),Prrolé>f'uran> thiophene

C) fu1.5i5>prnole>ti1iophene_ "
-p0es ----- reactions - o _
l"d](:ll = llmdell]?]?siddition reactions B) electrophilic substitution reactions
ucleop e °

é) Nucleophilic substitution reactions D) both A &.C |

) Ly dergoes nucleophilic substitution at ------ pors'ltmn ‘ ’ [
,Ac“f,j dme. un ]3 . / | B) 40 1905“-’“0": \ / | \
A) 27 ])(;)SltIOl % o :’;-" . D) 5t pqslnon \_‘\.‘.!,;, .‘!\ \/

C 9" position 1/ h,



\\\ { I \“‘ j :i / I ) F
1) Dakin |-cnglinw|1 is an example of ==----- reaction (1
A) Reduction B) rearrangement reaction
<) Cxidation D) Both A& B
(1]

) Catalyst used in birch reduction

B) liquid gmmonia and alkaline metals

A) liquid ammonia &alkali metals /
9 O)}:__zmlc/. conHel J D) tin/hqfi Hc_[ , ’/
E”*Pl_ﬂin the followiig with examples. S .
N l&/(l:]hltrfil and achiral mo]ec.ules i) opt.ical isomers. ' (3]
e Wrietle Is geometric isomerism? ExPlam syn and anti-nomenclature with examples. [3]
o Weite allly two methods of synthesis for thiophene. (3]
o)  What e ectroph-nhc subst1tut19n reactions of pyrazole. . (3]
ey Is }Nolf klsl_gncr!_red%lcnon? Explain. S W (3]
Y =":. -.\‘: .-";: ‘..‘"-. :“I! \"-._ / : / .
— Vo PART- B oL /
(50 Marks)
2.a)  Explain RS system of nomenclature of optical isomerism.
b)  What is resolution? Write the methods of resolution of enantiomeric mixtures. [5+5]
3.a)  Explain the reactions:of chiral molecules. | LS
_______ b)  What _ig_,_ﬁsymmetri“c;f%y_q!_ﬁesis? Explain in detail. LY [5+5]
4.a)  Explaincis, trans, E and Z system of nomenclature with examples.
b)  Explain the conformational isomerism in n-butane. [5+5]
OR

s of determination of configuration of geometrical isomers.

5.a) Explain the method
elective reactions with examples. [545] :

b)  Write inidetail about stereo specific and stereo s

! 6.a) W'F'}te"ai{y three méﬁ10ds’"2md uses of furai.

b)  Explain the electrophilic substitution reactions of pyrrole. [5+5]
OR
7.a)  Explain the aromaticity and reactivity of thiophene. _
b) Explainthe oxidation and reduction reactions of pyrrole. [5+3]
éS.a) Wnte aniy three ilﬁpg’?tanfz lnctljod.&-.__.f):f}-"’éynté]}esis of qumolme \
D) Explain-the electrophilic-substitution reactions of isoguinoline. V [5+5] -
OR
9.a) Explain the oxidation and reduction reactions of acridine.
i)) Write any three synthesis methods of pyrimidines and important drugs containing this
[5+5]

ring.
{10.a) Explain 6ppenauér oxidation witlf"mc_‘éhan;ism and ﬁppﬁ](cat‘i‘;ons (any two).
§=T A L p"inba_l,gﬁc rearrangement with its mechanism and applications.  [5+3]

Explain pinaco
b) xplain p OR

Birch reduction? Explain its mechanism and applications.

nent? Give its mechanism along with any two

11.a) What is

p) What is claisen-schimdt rearrangel
applications. [5+3]
i \ 4 I -"-.;--O 0 (0] 00--- \'\ ;I‘ | \\ ff t 4 .-":
S ; i E / i " of i 1
. A | - \/ -.\.'!/ L v/



;; .“. i / I
\ \/ ‘ ¥,

Code No: 2844
R22

‘ Fime

Note:

g)

h)

JAWAHAR]
AL NEHRU TECHNOLOGIC
B, Phrmacy : AOGICAL UNIVERSIT gy e
Pharmacy ll,\’t'nr [l Semester Examinations, Selrlc'n?;riw”km“m”
PHYSICAL PHARMACEUTICS - 11 r-2025
| \ 4 I ; ; :

3 hours LA
VAR F . \ / | Max Marks: 75

1 \
\ /

'l‘lic end s Vo, y / \/
semester examinations wi ‘ r75
il s will be conducted fi onsisti
vie. I Paste & o T ed for 75 marks consi:
s (qu Iml A for 25 marks, ii) Part - B for 50 marks Bk o
T=A1s compulsor ' ich consi flee
it Jr = -y‘q.ucsllnn whuh.wnsvsls.of fifteen sub-questions. The first ten sub-
oadcent - )‘ICL;-IVC type/ Multiple Choice Questions, 2 from each unit and carry
- Fhe next five sub-questions are SI i
s § ] Short A i
atid ourcy Soiackes oo q ! ¢ nswer Questions one from each unit
Part-B cons;j ¥ tén Lt i bere
m&_rksrélc(;nsllzsls olT___;fcnl”L_nng Answer Questions (numibered from 2 to | I) carrying 10
. ach. ach ofth.csc questions is from one unit and miay contain sub-questions. For
L lF]uestflon there will be an “cither” “or” choice, which means that there will be two
iestions fr ' i i
q rom each unit and the student should answer either of the two questions.

PART - A

{ \ / { ;4 ! 1 ¢
| / ! { \ { H

\ / | ) / § Y i
3 ! i v/ |

\._;‘.: \ } ./ E \ a P
Which-of the following’methods i§ commonly uséd for predicting’the-shelf life of
[1]

pharmaceutical dosage forms?
A) Freeze-thaw testing
C) Accelerated stability testing

In a first-order reaction, the unit of the rate constant is:
A) mol-L7"s' ., . Bs'. -

' “ / | D)L-'mols \ /
’ \V A [1] -

(25 Marks)

B) Solubility profiling

D) Bioavailability studies
(1]

/ t

C) 1_11"012':1.,‘2'5" \"-.2 N N /|
The SI unit of kinematic viscosity isy' . . %
B) Poise

A) Pascal-second
D) Newton per meter

C) Stokes '
Which type of non-Newtonian flow is shown by ketchup? [1]
B) Plastic

A) Newtonian _
' D) Pseudoplastic
N [

C) Dilatant ~ D)Pseudoplastic
Which law governs the rate of settling of particles in a suspension?,
A) Arrhenius law \/ ] \/ _J B) Raol.gv_lt’s_ lagv
C)"":He'ﬁ'l"y’s Jaw - D) Stokes law :
Which of the following best describes a microemulsion? [
A) Thermodynamically stable and lraqspa‘rent system

B) Thermodynamically unstable but kinetically stable

C) Heterogeneous coarse dispersilon | &
vstem showing creaming only /| \ ¢ . \ |
. §y sethod is commonly used tQ measure S“"la“ﬂ },c‘nmqn? \/
Which me oy Vo /.0 B) Stokes’ method
A)‘Viscometr D) Phase contrast microscopy
ht method ) (1]

haracterized by multilayer formation?

C) Drop weig W

Which type of adsorp'tlon isc B) Physisorption

A Lallgll_1Ui" Tfjsf"p“on D) Mono}ziyell‘ aliisorpltlloil(]ial particles?| 1]

C) Chenusorption i or the scattering of light by €0 | pé
) j0n i§ re?ponmblc\ 101}1 FS B) Coﬁce;’ifati?ll / !

Which phenomen - vatic
A) peptization % /| \_\ f D Tyndall gffect
c").__,.véro_w‘an jan motion .0 el

\ )



2.a)

b)

3.a)

b)

5.a)

b)

v/ 1)

Whic) i ‘
iy \ clmlrnl\!e '8 most effective in causing coagulation of colloids? i
o Onovalent jon B) Divalent ion |
rivalent jon 7 wi
) . DYy 7w on |
lefcrcnlmtc betw o

| (3]
What are Nocculated and deflocculated suspensions?

k 3
Write a short note o i

e a ' the surface free ener of liquids. ’
Write the differentiate bet d lyop -

ween lyophilic and lyophobic colloids with one example each.

(3]
X7 \ / | PART - B
\VA y (50 Marks)
Explain the effec

tof temperature and solvent on the stability of pharmaceutical products.
Support your answer with the Arrhenius equation.

DcscFim the methods used to determine the order of a reaction in dnfg stability studies.
Provide one simple numerical example. [5+5]
OR

Wri

; r_lt'e shiorl note";é..“ o_r’i plfotolytic "‘d‘_egr'adalion of drugs. How can it be prevented in
pharmaceutical dosage forms? (VAR ;

Discuss the stabilization strategies of medicinal agents against hydrolysis and oxidation
reactions with suitable examples. [5+5]

Describe the types of non-Newtonian flow. Give pharmaceutical examples. [10]

OR

Exp]ﬁin the law of flow for Newtﬁ{\iaﬁ systems. How does temperature affect viscosity
in'such systems? VAR

\¥4

What is thixotropy? Discuss its significance in pharmaceutical formulations. [5+3]

Discuss the physical stability problems of emulsions and the methods used to prevent

them. : [10]
OR

Explain the formulation cpnsideration;‘of pharmacgutical suspensions. w

Discuss the differé{)}f theories of emylsification with'suitable examples. [5+5}

Discuss the role of surface active agents in pharmaceutical systems. Explain types,

properties and applications. [10]
OR

Explain the HLB scale. How is it applied in the Ibnpula'tion ot‘emu!sions? ‘

Writg a pote on e\idsqrptiﬁm at solj\d iqterfpces and its \j,lmpsortance in drug formulation.

y - \ i \ / ! \ F 5 \\ [S+51
3 -'"!J / .\\."'} / Vo LA YV sudf \f

Cléssify colloidal dispersions, Give a comparative account of their general
characteristics. ) _ :
Discuss the electrical properties of colloids with reference to the zeta potentna;sirxsc}
electrophoresis. OR

Eis?hss the proé"ess‘,fbf doacervaf\'onﬂhnd! peptiza m,‘ EX!"“‘" the\s }neclgamsms ﬂnd

pharmaceutical impdrtance. v

Mention the significance of Brownian motion in colloidal stability. [743]
w000 00---
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end semester examinations will |

VIZ. D Parte A Cor " he conducted for 75 marks isti
1. 1) Part- A for 25 marks, i) Part - B for 50 marks. SR 01 B0 g

Yot A

Part-A s compulsory question which consi '

Sllb-queqiinnq e o | ' vn;c’:A cansists of fifteen sub-questions. The first ten

stiong eclive type [ ‘hoic st i

carry | mark each. Tt ‘.I * 1y] ullup'lc Choice Questions, 2 from each unit and

i, ‘l“ . Aach. The next five sub-questions are Short Answer Questions one from
Ch unitand carry 3 marks cach.

Part-B consists of i

S ?l m:wu:l:« of ten Long Answer Questions (numbered from 2 to 11) carrying 10

rrt- s cach. lzt.iCh of these questions is from one unit and may contain sub-questions.
or each question there will be an “cither?” “or™ choice, which means that there will be

two questions from each unit and the student should answer either of the two questions.

PART - A
(25 Marks)
The term “Pharmacognosy™ was first coined by: (1]
A) Dioscorides =~ ~, B)C.A.Seydler
C) Galen / | | D) Linnaeus
Example of an organized crude drug/is:. i [1]
A) Gum arabica B) Digitalis leaf
C) Acacia D) Tragacanth
Mutation breeding in medicinal plants is carried out to: [1]
A) Increase yield B) Improve disease resistance
C) Alter phytochemical composition D) All of the above
Camera lucida is used in: \ / | A (1
A) Chemical evaluation . /| B)Quantitative microscopy
C) Biological testing ~ D) Pharmacological screening
Casein is obtained from: (1]
A) Cow’s milk B) Soybean
C) Egg yolk D) Goat’s milk
Beeswax is classified as: ‘ . 4}
A) Carbohydrate. /| B)F 1x_ed‘ oi | ‘
C) Wax VA \ / . D) Protein
Glycosides are identified by: N e - [1]
A) Shinoda test B) Kellf:r—l\llh_am test
C) Dragendorf’s reagent D) Ferric chloride test
Which of the following is a resin drug? ‘ [t
A) Asafoetida BB) Acacia
€) Gelatjn : o : £ D) WUOl t?l " \ o l”
Whiéll li{pe of plé\m Jissue culture p__ro___duce;s gcuelaca}ly Idﬁl?llcui plan}s_? :;
A)Organ culture " 7 B) Meristem culture
C) Protoplast culture D) Callus culture 0
Fxample of an edible vaccine-producing plant other than banana:
A) Tomato. 13) Cotton
C) Hemp D) Jute
o ; / .. Vo ow \ ¥



k)
N

n
n

0

E 2.a)
b)

3.a)
b)

-";4.3)
b)
5.a)
b)
6.)
b)
7.a)
3 b)
8.a)
b)

0.a)
b)

1)
)
)

10.a)

b)

I'1.a)

b)

Write a i { %
Ole H! e .
Wit ard thc (::',;,:‘[‘izn:}'mmwf, clas.‘uhcuhon'ofcrudc drugs, /
; ations of plang g Th curleidads | o o8 3
ention l’l“"""ﬂCClllicnl'appl'ica:iol:om;-”mj |n culuvauor) c_)f medicinial plamgo ‘i3||
rite the classificns: 15 of Acacia as an excipient,
Give mo: lassification ofsccondary metabolites 13]
1nve nutr : &
ritional requirements of plant tissye culture R]l
PART -
i /] /o /(50 Maris)
Discuss abouyq the Devels, \/ ]
ev . :
e elopment of thmacognosy and add a note on sources of marine
Explain . :
p Phalmacologlcai and chemo taxonomica] classification of crude drugs.  [5+5)
W OR
rite short notes on tissue culture as 3 source of drugs
Explain in detai] about organized and Unorganized drugs with suitable examples. [5+5)
Explain about the processing of crudé dy ués and addd note on hybridization
Explain the IMportance of lycopodium spore method in quantitative microscopy of
crude drugs [5+5)
OR
Define adulteration and write about different types of adulteration in crude drugs with
examples. ; o _ o ‘ o : e
Explain various methods of evaluation’of ¢crude drugs with examples, = [5+5]

Write the biological msource, chemical nature, commercial uses of Honey and

Chaulmoogra oil.

Explain the importance of natural allergens and hemp. ' [5+5]
OR

Write source, preparation and commercial applications of Agar and Castor oil.

Describe the source,’ chemistry, *preparation and- evaluation of any one: protec[);y_t;’
3 i ‘l"'._ ' -"._. '_:" ‘ K £ E E i i + 7

el NNV VTV
Explain the role of Pharmacognosy in Siddha anc! Natqropathy. -
Write the classification and properties of flavonoids with examples.
OR
Write the importance of Pharmacognosy in Allopathy system of n-n.edu.:me. et
What are Glycosides, Classify with suitable examples §I1d wnte,\:. ltSf;Pl EP (4]
iilcniiﬁcé:tion tests, / T \/
Explain about different types of plant tissue cultures. (5+5]
Discuss futyre prospects of edible vaccines.
OR :
i ; . lite production.

il e the applications of plant tissue culture in _secpndﬂly 1;1et.ab0 | [5+5]
Write a note on maintenance of growth pattern in tissue culture. :

/

3 / i 7y o/ S
J oo f : \/ T A—
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Note: The end semester examinations will be conducted for 75 marks consisting of two parts viz.
i) Part- A for 25 marks, ii) Part - B for 50 marks.

* Part-A is compulsory question which consists of fifteen sub-questions. The first ten sub-
Questions are of Objective type/ Multiple Choice Questions, 2 from each unit and carry | mark
each, The next five sub-questions are’ Short Answer tions one frgm each unit and carry
3'marks each. \/ J \Z \ \/ :

"""" * Part-B consists of ten Long Answer Quéstions (numbered from 2 to 1 f° ) cafrying 10 marks each.
Each of these questions is from one unit and may contain sub-questions. For each question there
will be an “either” “or” choice, which means that there will be two questions from each unit and
the student should answer either of the two questions.

\ / | ! . PART-A . s \ / (25 Marks)
“l.a)  Which classificatioll of dfugs is based on-plant parts vV J /W

A) Morphological B) Taxonomical
C) Alphabetical D) Pharmacological

b)  Which of the following is an example of a gum? [1]
A) Myrrh B) Tragacanth
C) Asafoetida ., . D)Resin - |

¢)  What dogs organoleplic c,baluatiod fo;zus 4n? \\ / ! \ / 1)

______ A),Taste, smell, ang’appearance .., B)Chemical gompositiop’ _

C) Microscopic structure D) Growth environment

d)  Which plant hormone promotes flowering in plants? [
A) Auxins B) Gibberellins

: C) Cytokinins D) Ethylene

¢)  Whatis the primary component of beeswax? [
A) Protein \ ; " | B)Lipid / | \ / | \ / |

""" f)  Which'is an example of a proteolytic enZyme? ’ [m
A) Papain B) Pepsin
C) Bromelain D) All of the above

g)  Which property is common to all volatile oils? 0

« A) Solubility in water B) Strong oldor.

C) P{igh boiling ;\oint- i ' s D)C stal,hza_p_op N \ 7

h) ~ Which secondary mfﬁbo‘ite is lde\tlﬁed ysing m%n_er-lgllmm test?/ | \ (1

» Aj-'Alkafoids Voo V. «.’ B)G ly. sides N .

C) Volatile oils D) Resins

i) What is the main use of edible vaccines? [1]
A) Pest control B) Human immunity
C) Plant growth D) Soil fertility

J) Which of the following is a type of plant tissue culture? - \ ;'[l];;
A) g;g‘agogenesié\/ J \/ J B) Angiogencsis \ /| \’;—
C).Hematogenesis'/ ... ... D) Pathogenesis ol { o



k)
D

m)

\/ /o

\// ]f \/ J \\ /r j ‘\\ / i /

Descn:bc the' differences betwc?n organized and unorganized drugs with examples, (3]
Expla!n the importance of quality control in natural drugs with examples, 3]
Describe the sources and preparation of castor oil.

Explain the significance of seconda metabolites i iti ici e i
d,ﬁonieOpathy'_\ /| lary metabolites m tmdltq?nal med_‘ucmg systcmshk_e Siddha

Distuss the nutritidy al,p_e_d]uiremenllw/nq their impoflpéc ih plant tissué culfure. v/ [[3]}
PART-B (50 Marks)
L]

Explain the various sources of drugs and their contributions to pharmacognosy.
Compare and contrast morphological and taxonomical classification of drugs with examples.

/ | Fi .
| \ [ ./ /[5+5]
o ’_,/ } \ Z DR \\ l 1"“_ i :
D|$cu§s'the role of pharmacological Classification in rugdiscovery and development. = -
Explain the chemical classification of drugs with examples from plant and animal sources.

[5+5]

Explain the steps ipvo!ved in the cultivation and collection of medicinal plants.

Descnbej the apphcat:on; of polYl?'dy f"’d hybridization in medicinal plant development.
v '3 | i / .
\."‘_-"'! ] ' ! | ‘

\ / / P \ / [545]
..... AV -OR - YV . :
Propose strategies for improving the quality and yield of medicinal plants.
Explain the use of camera lucida in evaluating crude drugs. [5+5]

Describe the chemical nature and pharmaceutical utility of wool fat and beeswax.
Explain the therapeutic and pharmaceutical significance of carbohydrates in natural drugs.
Vo Vo \/ _OR P vV U

Discuss the role of marine-derived drugs in novel medicinal therapies.
Explain the chemical nature and uses of chaulmoogra oil and castor oil. [5+5]

Describe the classification, properties, and tests for Resins.
Compare the role of Pharmacognosy in Allopathy and Naturopathy.

.""-.. / | ..I"-. 2 \ DR / : } \ i
Ideptify the role :fj{avog\oids in nk%cim}l plants %ﬁ}-’ theit tests. \; \/ i
Discuss the importancé of Tannins it pharmacognosy and their identification tests.  * [$+5]

Identify the major challenges and solutions in plant tissue culture.

Discuss the role of plant growth regulators in tissue culture. [5+5]
OR
Explain the benetéts and limitations of edi?lc vaccipes. {1 /)
Ggy‘par? the diff‘c:ﬁ?{‘ ty ‘;es of pl;X\t}I/S“Ju? culture t c? |qu){cs \f; .... | ! [5+5]
--00000--

Volulown Sl 1 8% 8 Wb . sl N &
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Sub-questions are af Objective lype/' Mulfiple Choice Qumim:.u;“f:-c;:e:ch;f
carry 1 mark cach, The next five sub-questions are Short Answer Questions o
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rst ten
nit and
ne from

PART - A

(25 Marks)

Which of the following is prohibited lo be imported?
A) Toilet preparations

[1]
B) Ayurvedic drugs
©) Schedule *C’ ‘G’ drugs \

1 D drugs \ /7 ; D) Mi§bmnded drugs
As per D& C Act “Schedule FF” is, related with . / [1]
A) Parenteral preparation ¥V o/ B) Ointment formulation
C) Skin cosmetic reparation D) Ophthalmic preparation
As per D and C Act “Schedule N” is related with (1]
A) List of maximum equipments for efficiently running pharmacy
B) Area for opening retail pharmacy
C) List of minhnu\m equipments for eﬁ]cieplly running pharmacy
D) Atea tequired (9 open wholesale drug store ¥
Schedule X of Drugs and Cosmetics Act comprises '/ _ [1]
A) List of incurable diseases B) Guideli?eﬁ fox;linicat Trials
C) List of generic drugs D) None of the above
Cz)ca, opium and hemp come under: [
A) Insecticide Act B) PUiSO_ﬂS Act
C) Dangerous Drug Act . D)Spurious Drug Act |
Pharmacy Council}._ol‘:lndi;a (PCh |'s\rc:<_>ons%|lutedi \ / | \ m
A) Every 2 year \/ _} \/ | B) Every 3 year
C) Every 5 year ' . D) Every 6 year
In 1954 one of the folluwmg act is passed [1]
A) Narcotic and psychotropic substance Act
B) Drug and magic Rc:nu:filcs A‘\cl. -
C) The Medical Termination ol pwgnamj ¢t
D VoliopashAd ¢ |\ /) \/ | \/ | 0
NL'EM‘IPCTESI oi\“‘-éssclflial Mcdic\.‘j,‘;‘cs B) Nutioi‘ml List of Essential Management
A) Nalf011a | of Essential Medicines D) All of Above
C) National l.,th‘: by 2 number of patient should be studied (1]
In Phase-2 1]'!81 following nu B) 110 patients
A) 10-12 p'alu{:nls D) 500 patients

") 100 patients ) . . ‘ | §
f”;lenl }g\pl is cslu\[\)llsl}ed 1’11 -..\\ : B) 1940 / | ( ]
A) 1948 \/ ’ '

\.’i 4 \/ l)) I 9 l q' . ‘,! \n
C)A970/
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Define D

metics Act,
You mean By sale oft}
rug abuse,

Write the full form of NDPS.
hat are the objectives of MTP Act?

e drugs?
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What are o s V... Y

Wh‘al are the conditions of license for manufacture of drugs?
rite note on cosmetics prohibited from import.

_ OR

Write note on m

Write note on prohibition of sale of drugs.

D\.\lsc..::_,uss §b0ul the offences and penalties of drug and cosmetics act. .

Write note on list of peruﬁitted coloufs.

What are the functions of Drugs Technical Advisory Board?
What are the Labeling condition for Schedule H?

OR
Write in detail about drugs consultative committee.
Discuss about duties of Govt drugs analysts.
Write indetail aboutlicensing authorities. |

Write in detail about functions of State Pharmacy Council .
Discuss about manufacture in bond.
Write in detail about export of opium.

OR
Write in detail about registration of pharmacists.
Explain National fund for controlling the drug abuse.
W;:i"te,_'_a_b_but manufacture of ayurvedic preparations. . /

Write in detail about objectives of Drugs and Magic Remedies act.

Explain transfer of animals. .
Write note on retail price of scheduled formulations.
OR
Write in:detail about performance of qﬁpegimenls. \
Explain stocking of animals. ke, |
: ' f Drugs price control order.

L T

Write niote on objectives o

Write in detail about Mudaliar commitlee: .

Explain Pharmacist in relation to his medical profession.
Write note on Intellectual Property Ri g(l;tls‘.
Writ’é in édetail ab.l'mudsiea’lth surve}.apd de%vclopmeng\ ?bnm?ince

bof i \ ¢ o by
Write-note on Pharmacist’s oath.
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anufacture of drugs for test examination and analysis.

yae Vi

(3]
131
(3}
(3]
(3]

(50 Marks)

[5+5]
[4+3+3]
[3+4+3]
[4+3+3]
[4+3+3]
[3+4+3]
[4+3+3)
[3+2+4)

[3+4+3]

[6+4)



