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Subject: Pharmaceutical Chemistry-Il (Instrumentation) TIME ALLOWED: 20 mii).-

' APER: 5
MAXo MARKS: 20

Attempt this Paper on this Question Sheet only.

Note: This paper comprises of TWO Parts, Part - I (MCQs) and Part - II (descriptive).
Part - I is compulsory, whereas attempt any FOUR questions from Part - II. Each
question carries equal marks.

Part - I Multiple Choice Ouestions (MCOs). Please encircle the correct statement. each

MCO carri es 2 marks, t ot al  Marks。 20.

Q.r l- which o,e of the fbttowing ia@
a- Used lor analytical purposes

b- Used fbr preparative purposes

c- Used for column packing
d- Used for gradient purposes

2- Which of the following is correct for HETp and N (number
of plates)?

a- lnverse relation

b- Direct relation

c- Longitudirral relatiolt
d- Vertical relation

3- Which one of the following is true for rnid IR range?
a- 0.7-300 crn-l
b- I 80-380 cnr

c- 180-380 prn

.d- 4000-600 cnr-l
4- What will be tlre order oFelution in norrnal phase
chronratography /

a- non polar elute first
b- Polar elute first
c- Polar and non polar co-elute
d- None of a, b, c

5- Precision stands for which of the following?
a- Degree of scatter of values
b- Closeness of true value and value found
c- Degree of selectivity
d- Degree of sensitivity

6- Which of tlre following is be used for a non_ionic
compound having MW>2000?

a- Adsorption chromatography
b- Affi n ity chronratography
c- Ion pair

PT0
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d― Si zC excl uS10n ChromatOgraphy

7‐ Whi Ch Of t he fOnowi ng i S COrrect  f Or capaCi t y f aCtOr?
a_σ R‐ TM) /TM
b_σ M_TR) /TM
c_( TR―TM) /TR
d_( TR‐ TM)

8- Van Deemter pl ot i S used fOr whi Ch Of t he fO110Wi ng?
a―  Dct erl l l i ne opt i : ■ unl  ve10Ci t y of t he nl obi l C phasc and

mi ni mul l l  pl at e hei ght
b―  Dct cri ni ne opt i l nLi m pl at e hei ght  and l l l aXi l l l ul l l

l        vel oci t y of  t he n10bi l e phase
c- Dcterrnine HETP and number of plates

d- HE fl'} and column efficiencY

9- Chemical shitt is used to describe signals of NMlt on a

scale,wlriclroneofttretotlowingwillbetrueforit?
er- Measurcd in PPm

rr- n"tio oitlrift ilowntleld from TMS (Hz) to

totai spcctrorneter fteqtrency (MHz)'

"- 
So"l"'u'ttte for 60' 100' or 300 MHz

nrachine'

d- a,b,c

l0'There are two basic types of !S-C 
instruments called power

compensation and h";;-i;-' Which of the following is true for

oo*L, cottlPensation instrument?'
PUvYvr --"-s-p;;; 

urocrs fior sar.ple attd refiereucc cclls

b-Same bloc[ fbr sample and ref'erence cells

c_ Diflerent *iir tor heating for sample and reference

pans

d- aandc

｀
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Attempt this Paper on Separate Answer Sheet provided'

NOTE: Attempt any 4 questions. AII questions carry equal marks.

Q・ | a- Write note on elcctronic transitions in UV-Visible

region. (5 nrarks)

b- Write note on theory and applications of atomic

absorption speotroscopy. ( I 0 marlcs)

c- Descri[re the dif lerent parts of gas chromatography.

(5 marks)

20

Q. 2 a- Differentiate betweerr selectivity (alpha) and resoltttion

(Rs). (5 marks)

b- Describe the relationship between R6 and partition

coefficient (K). (5 marks)

c- Describe tlte methods for the determination o[ [owest

linrit of detection. (10 marks)

20

Q. 3 a- Define chronratographic developments and describe the

rnethods used for this process (10 nrarks)

b- Describe the principle of mass spectrometry and its

application in pharmacy (10 marks)

20

Q- 4 ' a- Write down the applications of DSC and DTA.

u p.r.(li3i"3lttl",,o, and relaxation of nucrei in NMR
spectroscopy. (5 rnarks)

_.:Qg$Itt" Xjlfule in spi'r-sp

20

Q. 5 a- Describe working of loop injector by illustration.

(5 marks)

b- Draw diagramrnatic illustration of gas chrornatography

instrument. (5 rnarks)

c- Describe three types of packing materials for columns

based on physical nature. (5 marks)

d- Define partition coefficient, capacity factor, retcntiott

tirne, selectivity fhctor and dead time. (5 marks)

20

|

Q. 6 a- Describe Nernst Equation. (10 nrarks)

b- Describe polarography arrd its applications. (10 marks)

20
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1- Which one of the following is trr.re for cqnstant flow pump?

a- Pressure depends on flow resistance

b- Pressure depends on speed of the pump

c- Pressure does not depends on flow resistance

d- Pressure depends the type of column

2- Witch of the following is correct for packing diameter and

number of ptares?

a- Number of plates increase with decrease in diameter

b- Number of plates decrease with declease in diameter

c- Number of plates remains constant

d- Number of plates decrease frorn 15 to 10 and the remain

unchanged

3- The electrode solLrtion within the glass e.lectrode (re11 of the

pH-meter is which of the foltowing?

a- Concentrated KCI

b― Di l ut e KCI

c― Di l ut e HCl

d‐ Sat urat ed KCl

4- What will be the order of elution if stationary phase is polar,

mobile phase is norr polar and separation mechanism is polar
adsorption?

a- non polar elute first
b- Polar elute first
c- Polar and non polar co-elute

d- None of a, b, c

5- Precision stands for which of the following?

No. of
question

PreO.
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a- Degree of scatter of values

b- Closeness of true value and value found

c- Degree of selectivity

d- Degree of sensitivity

6- The EMF of the sample is determined by which of the

following?

a- Ecell: E cathode+ Elj - E anode

b- Ecell: E anode - Elj - E cathode

c- Ecell: E cathode- Elj - E anode

d- Ecell: E anode + Eli - E cathode

7- Which of the following is correct for UV/VIS

spectroscopy?

a- Generate colored sPectrums

b- Determine the concentration

c- Used tb make light visible

d- used to bend and rotate bonds

8- Which one of the following will be true for partition

coefficierlt (K) if concentration of anaiyte in stationary phase

is 3 mg and mobile phase is 2 mg?

a- 1.5

b- t.25

c- 1.90

d- 1.45

9- ACH2 group generates which of the fbllowing in a lH

NMR at a neighbouring C-Atom?

a- Singlet

b- Doublet
c- Triplet
d- Quadruplet

l0- Differential scanning calorimetry (DSC) is a techniqtte useful

in determining whicli of the tbllowing?

a- Glass transition temperatures

b- Softening points of amorphous polymers and glasses 
'

c- Melting point of a crystalline polymer

d- all ofthe above
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No. of
qucst i on

Question Marks

Q■ a- Write note on stretching and bending vibrations of
organic molecules in mid-infi'ared region. (5 marks)
b-Write note on theory and applications of atomic
absorption spectroscopy. ( I 0 rnarks)

c- describe electronic transitions in UV/Visible
spectroscopy (5 marks)

20

Q. 2 a-Describe the different parts of a modular HPLC system

and describe the qualitative use of HPLC. (10 marks)

b- Describe the types of adsorption isotherms and their
role in peak shape (10 marks)

20

Q. 3 a- Describe the process or methodology of column
chromatography (1 0 marks)

b- Differentiate lretween normal phase e.nd rer,/erse pha.se

chromatography and their orders of elution (5 marks)

c- Describe isocratic and gradient elution (5 marks)

20

Q- 4 a- What are the basic types of a DSC instrument and

describe different phase transitions occurring in a polymer
in DSC analysis. (10 marl<s)

b- Define chemical shift, delta scale, internal standard, role
of % spin in NMR and N+l rule in spin-spin splitting. (10
nrarks)

20

Q. 5 a- Define capacity factor and describe relationship of Rf
and partition coefficient (5 marks)

b- Draw diagrammatic illustration of gas chromatography
instrument and working of different parts. (5 marks)

c- Describe different types and procedure for
developments of planer chromatography (5 marks)

20

Q. 6 Write note on the following 
'

a- Plastic membrane electrodes (10 marks)

b- Potentiometric electrodes (10 rnarks)

20
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No. of
question

Q. 1 l- Average rate of migration of a solute (V) in column
depends on which of the following?

a- Carrier velocity

b- vr/v,n

c- Distribution coefficient (K)

d- All a, b and c

2- Which of the following is incorrect for chromatographic
development?

a- Frontal analysis

b- Simple filtration

c- Displacernent analysis

d- Elution

3- The function ofthe salt bridge is:

a- to maintain electrical neutrality of the solution in two half
cells

b- to provide link between two half cells

c- to allow ions to go from one cell to another

d- to keep the emf of the cell positive

3.3o/S). In this equation S stands for which one of the
following?

e- Slope ofthe standard curve
f- Solubility constant
g- Standard deviation
h- Intercept ofthe standard curve

R■ o。



5- Half-wave potentialofthe polarogru* d.t"t*ines *f,ict oi
the following?

e- Semi quantitative information

f- Qualitative and quantitative information

g- Quantitative information

h- Qualitative information

6- Which of the. following is true for bulk properfy detector?

e- UV detector

f- Florescent light detector

g- Refractive index detector

h- Photo diode array detector

7- Which of the following is true for a primary standard?

e- Oxalic acid rehydrate

f- Oxalic acid dihydrate

g- Oxalic acid dehydrate

h- Oxalic acid rnonohydrate

8- A solvent has retention time of 30 min and aspirin 75 min

with peak width 6.5 min. What will be the capacity factor for
aspirin?

zi- 1.5

b-2.6
c- 1.9

d- 1.02

9- Tetramethylsilane (TMS) is used as an internal standard in

NMR due to which one of the following?

a- Silicone is less electronegativity than carbon

b- All the 12 protons are highly shielded

c- [ts signal is defined as zero

d-a,b,c
10- Which of the following is true for a DSC calibrant?

high purity

accurately known enthalpies

thermally stable

a,b,c
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No. o「
l011

carries 2 nrarks, total marks 20.

Questiorr

l- WL,ch ofme following is corrcct statement?

a. Resolution is proportional to the square root of the

b.

d.

number of theoretical platcs in a column

Resolution is inverse prollortional to the square root of

the number of theoretical plates in a column

Resolution is proportional to the square of the number

of theoretical plates in a colutnn

Resolution is proportional to the number of theoretical

plates in a column

2- Whai useful information can bc found from a Van Deemter

plot'?

a. The selectivitY fhctor

b. Optimurn mobile Phase flow rate

c. Optimum column temPerature

d. The caPacitY factor

3- Sieving is the mechanism of separation in

a. Cause exclusion chrornatography

b. CEC

c. Size fractional chromatography (SFC)

d. Size exclusion chronratography (SEC)

e. Internal exclttsiotr li'actional chrotnatography (IEFC)

4- Retention factor, k', clcscritres

a. The distribtttiorr o[ trt analyte lrctween the

stationary and thc tnobile phasc

b. The rnigration riltc ol'an analyte throtrgh a column

c. The velocity ol thc nrobile phasc

d. aandc
5- Which of the lbtlowilrg tcchniques tlrtcs r,(ll use the mass

spectrometer as a detector'/

a. Gas chrotuatogrlrPhY

b. High perlbrlnancc licluid chrornatography

c. Nuclear magnctic l'esotlance spcctroscopy

d. Atorlic absor?tion spcctroscop-

PTO
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6-Whi ch of t he fO110wi ng is least useful for
structural detennination of small or1;unic compounds?

a. UV spectroscopy

l   b. NMR
c. GC―Ms
d. FT- l R

礎i 盤郡l 胤事脚梶ぽbgt hdetm b

b. Tungst en             ‐
c. Carbon aК
d. Xerl on

: : 胤 : : 迫f t i l : t : i l l T: こ∫l i ∬i r l l i l 111: ょ l dSi SusuaHy
a.  σ → σ

Ⅲ

b. ′ → π
C.  4-→ π andπ ―→7E

d. a a1l d b

れ∬Uヂぷよλ腱: : yngWaVCに nJ h rangesヽ assochに d

a.  0. 8- 500μ l l l

b.  400_l  oOnl l l
c.  380- 750nl ■ l

d.  0. 01- l onl l l

胤胸胤I P“
Юhd° n硫hi l l e gl t t s dt tЮ

“←
eぅ 」

a,  Sat urat cd KCl
b.  COncc: l t rat cd l i Ci
c. Di l ut e KC l
d. Di l ut e Hcl

　́　　　　　二
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Question

ffievclrrpment.
b- Describe adsorption isotherms rtrtd

slrape. (5 rnarks)

c- Describe etectronic transitions irt L

(5 marks)
-r 

- 
r J '

i-Describe the construction and wollt

HPLC. ( 5 marks)
b- Describe the.labalonski Diagrunt (5 tt

c- Describe the relationship of Rctarclati

partition coefficient (5 marks)

d- Describe properties, preparatiort lnd

Silver Nitrate (5 rnarks

u- Diff".entiate between accuracy ittrd

b- How LOD and LOQ is detemtincd?

c- Describe firctors described in tlrc Ra

chrorn I0 ruarlts

a― 恥rhat  arc t hc basi c t ypes of a DSC

describe different phase transitions

in DSC analysis. (10 nrarks)

b- Define chemical shil-t, detta scale

of % spin in NMR and N+l rule in

距赫
mass spectrometry. (10 nrarks)

b- Write down the principlc and appli

Absorption Spectrontetry. ( 5 marks)

c- Write down tlre vibrationtl tnodes and

: : : : キ : |; i l : i l - 11「 1: i 「: 1: 111: 「 l i : 「i ; 「
「

11: I Ti i l I 11: i 言
「

]「1: F: 「 ; ;

detennined witlr Ncrnst I iclrration?

b- Describe non-aqucotrs titrations

(10 marks)

Marks

pment . ( 10 marks)
d t hei r rol e i n peak

UV/Vi Si bl e

20

king of loop injector irl

(5 rnarks)

clation factor (Rf) and

rnd applications of

20

nd precision (5 marks)

:d? (5 marks)

Rate ThcorY ol'

Ch-t,',,,r;i;riJ- 
"^ *

occrtrring in a PolYmer

e, internal standard, role

r spin-spin sPlitting. (10

20

20

lirr ion production in

ications of Atornic

Ll Lrpplications of IR (5

20

row it cun be

( l0 rnarks)

anr.[ thcir applications

20

ノ
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No. of
question

QueSt i On Marks

20
Q.1

|

[- In an electrotytic cell, which of the tbllowtng ls the halt-celt

where reduction takes Place?

a. Anode

b. Cathode

c. Combinationelectrode

d. Electrode resPonse

2-Mercury covered by a layer of mercurous chloride in.contact

with saturated potassiunr chloride solution is a description of

which of the following types of electrodes?

a. Sodium

b. Calciurr
c. Silver/silver chloride

d. Calomel

3- The l3c NMR spectnnn of a compound A contains two

signals and in the iH NMR spectrum there is a singlet' Which

compound is consistent with these data?

a. Acetone

b. Dichloromethane

c. Ethanol

d. Bromoethane

4- Vicinal couPling is:

a. courpling betweenlH nrrotoi in an alkane

b. .oupling betweenlH nucteiattached to the same C

, ,,1atom 
. an'alkenec. couPling betweenrH nuolei in

cl. .oupting between lH nuclei attached to adjaoerrt C

atoms

5- Whicfu of the following tecftniques would be rnost useful tcl

identify anct quantify the presence of a known impurity in a

dnrg substance?

a. NMR
I u.MS
I ". lR
I .r HPIC

PTO
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Whi Ch o「 J ヽ cR) l l oWい鷹ⅢⅢれyS COul d n9t  bё  perl i Dnned by
gas chrol l l at ograpl l y?       ,

a,  Charact eFi St t t l ol l  oFヤ61二t i l e oi l s

b. Mcasuret t enl  oFdi l g, and met abol i t es i n bi ol ogi cal
f l ui ds      l   ‐

c. Anal ysi s oFi nt ravenol s sodi um chl ol i dO i nf usi on
d・ Cl araOt 1l sad9ぃ 。FⅢwl hat eri al l “ F drug synt hesi s

颯 、漱l 腱鵠‖F' ° T, °
unTdl TnⅢ跳∝bl ghh

a,  Chl oral  hydrat o
b. Aspi r i 五
c, Paracct al 12ol
d.  Phenobarbi t ol l c  l  l  l

8- I n i nf l ・ ared spect roscl Py whi Ch f requchcy range i s knOwn as
t he i ngcrpr■ t  regi bn?

a.  400- 1400ci l l ヽ 1

b.  1400‐ 900cl l l ‐ |

c.  900- 600cnl ‐ 1

d.  600- 250cl l ■ ‐
l

9- The col npound el ut ed l ast  and ret ai ned i nore i n Nol Hl al  and
Reversed phase are

a. Pol ar and Non― p91ar
b.  Non‐ pol ar and POl ar
c.  Bot h are i n Pol ar
d.  Bot h are i n Non― pol ar

10-Whi ch of t he f ol l owi ng i s t rue f or a DSC cal i brant ?
a‐  hi gh puri t y
b‐  accurat el y known ent hal pi es
c―  t hel l l l al l y st abl e        l
d―  a, b, c               ‐
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Processes involved in the rate

theory of chromatography. (10 marks)

b- Define chromatographic development and types of

chromatographic developments' (10 marks)

20

Q. 21

Q. 3
s sucft as Number of

theoretical plates (N), Height equivalent to theoretical plates

(HETP),Capacityfactor(K'),Resolution(R)andSelectivity
factor (o). (10 marks)

b- Describe the steps involved in tiquid column

chromatographY. (t0 marks)

20

Q。 4
ear rate of rnigration

of a solute (V) and capacity factor I'<?. (10 marks)

b- Describe the function, characteristics and types of HPLC

pump (10 marks)

20

20
Q. 5

a- Describe the basic principle of DSC and DIA (iu marKs)

b- Describe precipitation and argentomotric Titration (10

marks)

@ with instrumentation of mass

spectrometry (10 marks)

b) Write down the modes of vibrations of tR spectroscopy (10

rnarks)

silane (TMS) (10 marks)

B)- Describe the quantitative use of the Nernst Equation (10 marks)

20
Q. 6

20
Q. 7
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Q.l Multiple Choice Questions (MCQs). Please encircle the corect statement (1X20:20)

l- There are two fypes of pumps for HPLC, constant pressure pump and constant flow pump.

Which ofthe following is true for constant flow pump?

a- Pressure depends on flow resistance

b- Pressure depends on speed ofthe pump

c- Pressure does not depends on flow resistance

d- Pressure depends the type of column

2- [nfrared (IR) radiation is used for determination of functional groups in organic molecules.

Which one of the following is true for IR range?

a- 180-380 nm

b- 180-380 cm

c- 180-380 pm

d- 180-380 crn"l

3- ln valiciation oian assay precision stands for which of the foliowing?

a- Degree ofscatter ofvalues
' b- Closeness ol'true value and value found

c- Degree of selectivitY

d- Degree of sensitivitY

4- Sarnple pr"puruiion is an important step in HPLC. What will be true if sample is rtot

dissolved in mobile phase?

a- Loss ofefficiencY
b- Poor peak resolution

c- Spreading or splitting ofPeaks

d- (a), (b), (c)

5- Chemical shift is used to describe signals ofNMR on a scale, which one of the following

will be true for it?
a- Measure in PPm

b- Ratio of shift downfield from TMS (Hz) to total spectrometer frequency

(MHz)

c- Same value for 60, 100, or 300 MHz machine

d-a,b,c
6- Which of the following is true for accuracy?

a- A measttre of how often an experimental value can be repeated

b- The closeness of a measured value to the real value

c- The number of significant figures used in a measuremenl

d- None of these

7- What is the molarity of a 500 mL solution of NaOH containing 80 g NaOH?

a- 2M
b- 4M
c-3M
d- 0.4 M

8- In the expression of lirnit of detection SA{ stands for which one of the following?

a- Signal to normality

b- Solubility to normality

c- Standard deviation to normal distribution

d- Signal to noise

9- Which one of the following is true for solute property detector?

, a- Depends on solute '

' b- Depends on mobile phase

c- Depends on solute and mobile phase

d- Depends on volume of mobile phase

PTO
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l0- The retention time of mobile phase (tr"r) is 20 min and retention time of aspirin (tn) is 60
min with peak width 3 min. Then whictrof the following is true for capaciry ractor iiri
aspirin?

a- 2.0

b-2.6
c- 1.9

d_ L02
I l- Which one of the following is true for constant flow pump?

a- Used for analytical purposes
b- Used for preparative purposes
c- Used for column packing
d- Used for gradient purposes

l2- Which one of the following is true for mid iR range?
i a- 0.7-300 cm-l

'b- 180-380 cm

c- 180-380 pm

d- 4000-600 cnr-t
13- Precision stands for which of the following?

a- Degree ofscatter ofvalues
b- Closeness oftrue value and value found
c- Degree of selectivity
d- Degree of sensitivity

14- Which of the following is corect for capacity factor?
a- (TR-TM)/TM

b- (TM_TR)/TM

c- (TR-TM)/TR
d- (TR_TM)

l5- Chernical shift is used to describe signals ofNMR on a scale, which one of the following
will be true for it?

a- Measured in ppm
b- Ratio of shift downfierd from TMS (Hz) to totar spectrometer frequency (MHz)
c- Same value for 60, 100, or 300 MHz machine
d-4b,c

16- In voltammetry which of the following is co'ect for harf wave potentiar?
a" Independent ofconcentration

b. Dependent on concentration
c. Dependent on curreRt
d. Independentofcurrent

l7- Which of thc following is correct potentiometry?
a. Calvanic cell
b. Electrolytic cell
c. Half-cell
d. Auxiliary cell

l8- which of the following is correct for potentiar sweep in vortanrmetry?
,, a. Working and auxiliary electrodes

b. Working and standard electrodes
c, Standard and auxiliary electrodes
d. Standard electrode and salt-bridge

l9- Which equation is used for. quantitalive purpose in potentiometry?
a. The Henderson-Hasselbalch equation
b. The Nernst equation
c. The Regression equation
d. The llkovic equation

20.- Mass spectrum is the graphical representation of mass to charge ratio versus which of thefollowing?

a- Relative intensity
b- Relative abundance
c- Percentage

d- All of above

一７
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NOTE:

Q, 2 a- Describe chromatographic development. (10 marks)

b- Describe the Rate Theory of chromatography. (10 rnarks)

20

Q. 3 a- Describe the principal and phannaceuticaI applications of
mass spectrometry (10 marks)

b- Describc ele ctromagnel"ic spectrum and qualitative and

quantitative applicationsofUV/Visiblespectroscopy. (10

rnarks)

20

Q. 4 a-Describe Retention Time, Capacity Factor, Retention

Volume, Selectivify Factor and Resolution. (10 marks)

b- Draw schematlc diagram of a basic HPLC system, and

describe pumps and loop injector. (10 rnarks)

20

Q-5 a- Write the names of 5 solvents used to prepare samples for

NMR spectroscopy and draw flow diagram of NMR

system. (10 marks)

b- Write note on Magnetic shielding and Spin-spin splitting'

(10 nrarks)

20

Q6 a- What isr tfus 6mi. principte of DSC and how heat capacity of
a substance is determined by DSC'? (10 rnarks)

b- Give the characteristics of the compound determining

suitability to be analyzed by gas chromatography, and describe

the instrumentation and applications of infrared spectroscopy

(10 marks)

20

Q. 7 A)- Describe the use, types and characteristics of Salt Bridge

(10 marks)

B)- Describe briefly Radiochemical methods of anatysis with

one example (10 marks)

20
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Q. 3

and reverse phase chromatography. (10 marks)

b- Describe sensitivity of a method and how it
(10 marks)

a- Define chro,n

methods used for this process (10 marks)

b- D.escribe the principle of mass spectrometry and
application in phannacy (10 marks)

a― W面 t e down t

b- Describe cornplexometric titrations. (10 rnarks)
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Q‐ 5
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Q.1. Encircle the right rnswer cutting and ovelwriting is not allowed.

l- what will be the effect packing diameier on the nurnber of plates when columns of same
dimensions were packed w.ith material having diameterii, f 0, ;";OIt ?

a- Number of plates increase with decrease in diameter
b- Number of plates decrease with decrease in diameter
c- Number of plates remains constant
ci- Number of prates decrease from l5 to l0 and the remain unchanged

2- What wiil be rhe order of etution if starionary pil; i. ;;i;;;;i;;^" is non_polar andseparation mechanism is polar adsorption?
a- non polar elute first
b- polar elute first
c- polar and non_polar co_elute
d- None ofa, b; c

3- which of the following is a type of chromatography for non-ionic compouird having MW>2000?

.a- 
Adsorption chromatography

b- Affiniry chromarography
c- Ion pair chromatography
d- Size exclusion chromaiography .

4- which one of the following will be tr-ue'foi partition coefficient (K) if concentration ofanalyte in stationary phase is 3 mg and mobile phase is 2 mg?
a- 1.5

b_ l.2s
c- L90
d_ 1.45

lT!":" a1e. tw9 basic types of DSC instruments cailed power compensation and heat-flux.which of the f the folrowing is true for power compensation instrument?
a- Separate blocks for sample and reference cells
b- Same block for sample ind reference cells
c- Different coils for heating for sarnple and reference cells
c- a&c

6- In analysis where sample is continuously passed through the column is known by which ofthe following?
a- Gradient analysis
b- Elution analysis
c- Displacement analysis
d- Frontal analysis

7- Which of the following is true for UV-Visible spectroscopy?
a- Florescence

b- Electronic transition
c- Phosphorescence

d- Angle transitions
8- Which ofthe following is true for ppm of an aqueoub solution?

a- 100 Pell00 mL
b- l0 pgl10 mL
c- I mglL
d- All a, b and c

9- Deuterated solvents are used tbr which one <if the following?
a- NMR
b- F-t'lR

c- CC-TOFMS
d- 'I'andern Mass Spectroscopy
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l0- Which of the following is true for a DSC calibrant?
a- high purity
b- accurately known enthalpies
c- thermally stable

d- 4b,c
I l- witch of the following is correct for IIETp and N (number of plates)?

a- Inverse relation

b- Direct relation

c- Longitudinal rclation
d^ Vertical relation

i2- What tvill be the order of elution in normal phase chromatography?
a- non polar elute first
b- Poiar elute iirst
c- Polar and non-polar co_elute
d- None ofa, b, c

l3- which of the foilowing is be used for a non-ionic cornpound having Mw>2000?
a- Adsorption chromatography

b- Affi niry clrornatography
c- Ion pair chromatography
d- Size exclusion chromatography

l4-Van Deemter plot is used for which of ttri tollowing?
a- Detennine optimum velocity of the nroiile phase and rninimum plate heightb- Dete,nine 

9pigr. plate height and maximum ,"lo"iry of tne mobile phlec- Deterrnine HETp and number of plates
d- HETp and colurnn efficiency

l5-There are two basic types of DSC instruments called power compensation and heat-flux.
which of the of the folrowing is true for power compensation instrument?

a- Separale blocks for sample and reference cells
b- Samc block for sample and reference cells
c- Different coils for heating for sample and reference pans
d- aandc

l6- Which type of electro:hemical cell is used in voltammetry?
a. Galvanic cell
b. E,lectrolytic cell
c. Half-cell

d. Auxiliary cell

l7- In galvanic celI which of the following reaction produces current?

a. Non-spontaneous

b. Spontaneous

c. Non-redox

d. I-leat-dependent

l8- ln voltammetry concentration of the sample is not effected due to which of the following?

a. Microelectrode

b. Dropping mercury electrode

c. SHE

d. SCD

19- FtD is the example of detector of which of the following?
a. GC

b. MS

c. IR

d. HPLC

20- Total energy for ionization and fragrnentation in MS is which of the following?
a. 70ev

b. 80ev

c. 90ev

d. l00ev

〆    「
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Q.l. Encircle the correct oPtion.

1.  Tot al  energy f or i oni zat i on and f ragment at i on i n MS i s whi ch of t he f ol l owi nゞ
a,  70ev
b.  80ev
c。  90ev
d.  100ev

2.     i n f t el d i oni zat i on t he el ectHc rl e: d i s gi ven by whi ch of t he Fol l owi ng?
a。  10: ● Vノm
b.  10: i V′ m
c。 10: 2v/m
d. : Oi 3 v/m

3.  El ect ron mul ■ 口br det ect orお t he exampに oFwhおh of t he f onowi 喝?
a. GC detector

b. MS detector

c. IR detector

d. Noneofabove
Which of the following is not true about the galvanic method of oxygen analysis?

Electmdes ar€ composed ofnoble and base metals.

Electrodes composed acid and base

lts principle is based on eleetrolysis

Its utilizes an electronic cell
Which of the following methods is widely used for trace gas analysis?

a. Galvanic Methods

b. Conductometric methods

c. polarographic cells

d. thermal conductivity method

6. Pure waler is known to be which of the following?
weak electrolyte

strong electrolyte
Neither weak nor strong

Non an electrolyte

Beerl Law states that which of the following?

a. Absorbance is proportional to both the path length and concentration of the

absorbing spccies

b. Absorbance is proportional to the log ofthe concenration of the absorbing

specias

c. Absorbance is equal to Po / P
d. Noneofthese

8. Which of following is not true about absorption spectroscopy?

a. lnvolves transmission

b. Scauering is kept minimum
c. Reflmtionis kept ma:rimum

d. Intensity of radiation leaving substance is an indication of conc-

9, Which of following detector docs not require a battery and is also known
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layer cell?

a. Phoromultiplier tube

b. Photovoltaic cell
c. Photoemissive tube

d, Photo refleetor
10. Whar will be the order of elution if stationary phase is polar, rnobile phase is non

polar and separation mechanism is polar adsorption?

&. noD polar elute first

b'Polar elute first
c- Polar and non-polar co+lute
d- None of a, b, 

" ,.r.O.



I l. Which of the following is a type ofchromatography for non-ionic compound having
MW> 2000?

a- Adsorption chromatography

b- Alfinity chrcmstography

c. Ion pair chromatography

d- Size exclusion chromatography

12. Which one ofthc foltowing will be true for partition co.flicient (K) ifconcentradon
ofanalyte in stationary phase is 3 mg and mobilc phase is 2 mg?

a- 1.5

b- 1.25

c- 1,90

d- 1.45

I 3. Therc arc two basic typcs of DSC instruh?nts callcd power comp€nsstion End hest-
flux. Which of the f the following is truc for power compcnsation instrum€nt?
0- S?srate blocks for samplc end rcfcrcnce cells
b- Same block for samplc and refercnce cells
c- Differcnt coils for hcating for sample and refcrcncs cclls
d- a&,c

14. In analysis wherc sample is continuously passed rhrough thc column is known by which
ofthe following?

a- Gradicnt analysis

b- Elution analysis

c- Displacement analysis

d- Frontal analysis

15. Which of the following is tnrc for W.Visible spectroscop/
a- Florescence

b- Electronic transition
c- Phosphorescence

d- Angle uansitions
I 5. Which of the following is truc for ppm of an aqucous solution?

a- l00pg/l00mL
b- I0 pgl10 mL
c- I mg/L
d- All a, b and c

11. DEutcrated solvents are used for which one ofthe following?
a- NMR
b. FTIR
c- GC-TOFMS
d- Tandem Mass Spectnoscopy

18. Which of the following is truc for a DSC calibrant?
a- high purity
b- accurately knowr snthalpies

c- thermally stable

d- a,bp
I 9. Witch of thc fol lowing is conect for HETP and N (number of plaies)?

a- Inverse rclation
b- Dircct rclatioo
c- Longitudinal rclation
d. Vartical rclation

20. What will be the order ofelution in normal phasc chromatographf
a- non polar elute first
b- Polar clule firsl
c- Polar and non-polar co-elute
d- Nonc ofa, b, c
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Note: Attempt any FOUR questions. Each queation carries equal marks'

No. of
quest l on

Question Marks

Q. 2 Write down the different methods of ion

production in mass spectrometry ( l0 rnarks)

Draw and label the intemal diagram of gas

chromatography and explain the working of gas

chromatography system (10 marks)

a)

b)

20

Q. 3 a- Define Number of theoretical plates (N), Height

equivalent to theoretical plates (HETP), Capacity

factor (K'), Resolution (R) and Selcctivity factor (a).

(10 rnarks)

b- Describe the chromatographic development. (10

marks)

20

Q. 4 a- Describe the relationship of avercge linear rate of
migration of a solute (V) and capacity factor K/. (10

marks)

b- Draw the schematic diagram of a basic HPLC

system and the functionine of loop iniector. ( l0 rnarks)

20

Q. 5 a. Describe different types of DSC instruments and

measurement of heat capacity using DSC curve

b. Define the Beer-Lambert's Law and explain its used

in UVlVisible sp€ctroscopy

20

Q. 6 Write note in the following
a. Dropping mercury electrodes (5 rnarks)

b. Applications of Polarography (5 marks)

c. Electrode Potential (5 marks)
d. PII (5 marks)

20

Q. 7 a. Describe chcmical shift and use and properties of
tetra methyl sitane (TMS) (10 nurks)

b. Differentiate between nonnal phase and reverse

phase chromatography, and write a note on affinity
chromatography (10 marks)

20
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ATTEMPT TH|S {SUBJECTIVEI ON THE SEPARATE ANSWER SHEET PROV|DED

Note: Attempt any FOUR questions. Each question carries equal marks.

No. of
quest i on

Question Marks

Q. 2 a. Write down the modes of vibrarions of IR
spectroscopy (l 0 marks)

b. Draw and label rhe intemal diagrarn of mass
spectrometry (5 marks)

c. Write and explain the rypes of gas
chromatography (5 marks)

20

Q. 3 a- Classify the chromatograptri Uasea on ttre
mechanism of separation and size exclusion
chromalography. ( I 0 marks)
b- How sensitivity of a method is determined?
rnqrks)

( : 0

20

Q. 4 a- Describe factors inrotu@
chromatography. ( I 0 marks)
b- Deseribe the principle of mass specrrometry and its
application in pharmacy (10 marks)

20

20

20

Q‐ 5 a- Describe measurernent of heat capaciry and glass
transition using DSC curve
b- Describe the basic principle and theory of atomic
eLso{ption spectroscopy

Q. 6 a- Describe schematic di@
gas chromato$aphy syslem (10 rnarks)
b- Write down characteristics and functions of HpLC
pumps (10 tnarks)

Q. 7 a- nescribe N
b- Describe Ion-selecrive Electrodes ( I 0 marks)

20
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Q.1. Encircle the correct oPtion.

l. Phenolphthalein changes from colorless to pink in which oftho following?

\rpignature 
of Supdt.:

\

3. The radioactivity per unit volume is known by which of the following?

(20x1=201

c) Water

d) Neutrat solutions

c) TOA
d) TMA

c) Curie

d) Baquerel

c) Glass Electrode

d) Standard Hydrogen Electrode

c) Ethyl dibrorno tstra aqetic acid

d) Ethylene difloro tstra trichloro gcid

c.4
d.5

c. lR spectroscopy
d. Mass sPectrometry

c. lRspectroscoPy
d. Muss spcctrometry

c. lRspectroscoPY
d. Muss sPectrometry

c. lo{- 10'7

d. t0'r,10{

c. Monochronrator
d. Detector

a) Aoid

b) Alkali
2, A thennal analysis during which mass of analytc changec as a fiurction oftempsrtturo

is known by which ofthe following?

4, Which of the tbllowings is used as a primary reforBnce eleotrode?

a) DSC

b) DTA

a) Specific octivity
b) Radioactivs concentration

:d, Cas chrornatographY

b. UV visible spectroscopy

a. Gas chromatography

b. UV visible sps'utro$coPy

a. Gas chrornatography
b. UV visible spectrosoopY

a) Ag-AgCl Electrode

b) Calomel Electrode

5. EDTA stands for which of the following?

a) Ethylene diamino tetra acetic acid

b) Ethyl dichromate trichloro acid

6. How muny types of bending vibrations akc plsco itr IR specfoscopy?

a.2
b.3

1. Faradoy cup is tho exanrple of dctector of which of ttre foltowing?

8. Golay cetl is the example of detector of which of the following?

9. Flame ionizedon derector is the cxamptc of dctector ofwhich of tho following?

l0.In electron iooization the pressure rango to which of &e following?
u. l0{- lo'5
b. 104- t06

ll. Which of the tbllowing sorlponent of a spccrophotomctcr coltect thc divcrging ligbt

from a source :md puss as purotlcl beams?

a. CollirtrEtsr
b. Anrpliticr

Division of marks is qiven in front of each question.

Page 1 ot2 P.T.O.



12. Functional groups having lone pair eleotrons to form pi-bond witb chrorophore (u+r

conjugation) are known by which of tbc following?

13. Deurinated solvents are used in which of ttre fo[owing3

a. Auxoclrrume

b. Chronrogeu

a) IR
b) NMR

c. Fluorescent

d. Luminescent

c) VisiblespectroscopY
d) TCA

Page 2 of 2

14. Resolution is ualoulated by which of the following?
a- W average./dTR c- TR2-[RI/TM
b- dTR/W inctage d- TR-T[\4/TM

15. What will be corect for HPLC p€ak if K=l?
a- Leacling e.dge c'SYnrmctrical

b'-Tailing s' AsYnrmetrical

16. Which of ths tbllowing is based on molcculu sizc?

a- Ion exchange chromatography c- Adsorption ChmmanogfaPh

b- Partition Cllrornatography d- Gel permeation chromatography

17. Which of the following pump cannot bc used for gndicnt elution?

s- Binarychannel c- Ternarychonnel
b- Singtechsnnel & Quatcruarychannel

18. Stationary phase for affinity chromatognphy nceds which of tho following?

a. Referencenode c. SPacer

b. Displacer d. Partition

lg.Increasl in number of plates resulrc in which of the following?

& Decrease in plate freight c, No cffcfl in plat Fiebt
b..Iorpug in plate heiglt d. Surge in platc height

20. Which of rhe following is correst for TLC platc rotation ia 2 D?

a.70 deglce c'I20degree
b.90 degree d.lE0 dcgree
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ATTEMPT

Note: Attempt any F2uRquestions. Each question carries equal marks.

Differentiate betwssn ths fbllowing; (5*2=10)

l. Atornic and molecular spwtoscopy
2. Bathochrornic and hypsochromic shift
3. Singlc beam and double beam specmphotomster
4. Line and band sPectnrm

5. Fluorescencsand phosphore$c$nce

Write a dEtailed note on the componsnts of an atomic

Write r note on application of Uv/Visiblc
spectrcphotolneter. (10)
*t at are the tbcors that aflbct the fluorimstric
rulgasurCIments'l ( l0

@ ttrs detcetors of $$ chromatography

b) Dmcribe HPLC and loop injector - 0ol
al Draw and label the internsl diagpm of IR spectmmeter

b) Describe tlre rate theory of
@i and disadvantages of tirimetic
analysis ils a quantitativs analytical technique (10)

b) Detine dit'ferential scanning calorimetry (DSC) and describe

its instrurneutation and applications (10)

PPing morcurY electnode

(5)

b) Describe the steps involved in liquid column

chromatography ( l0)
c) Describe ths relationship between average rate of migration

of solutt) arttl cupacity &rctor (5)

a)

b)
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