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The  question paper .'consists  o'f 8 ,questions in  all.  t`

Attempt any sz.# questions.

AZZ triestich§¥ cany equal marks.

1.        (a[)      Discuss  the  concept  of bl.ark  analysis  in  analytical  chemistry.  How

is it possible t6  ap'ply blarik `analysis in mininization  of systematic

erors?8                                ` E'

(a)       h a data.set offive measurements :  12.4,12.6,12.5,.12.7,12.3, compute

the mean,  standard deviatich apd relative standard deviation.

(c)
-i

Give  an  outline  of' the  general  steps  involved  in  an  analytical-

procedure. `Briefly describe each step.                                                 5,5,5

P.T.O.
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2..        (a)       Compare  the.  operations`  of  a  single  beam  land  a  double  bea.in

spectrophotometer.

(Z7)       What are the drawhacks ofine Beer L_ainberi's law. A 20 ppm srfuti6n
=£hi

of a  DNA  molecule  (unknown  molecular  weight)  isolated  from
J-L

Esche7.z.cfair  COZZ  was  found to  give  an  absorbance  of 0.80  in a  2  cid

ceu.  Calcula`te the absorptivity Of the molecule. `

(c)       Explain  the .concept  of charge  transfer  transitions  in  UV-Visible

-        spectr-oscopy.                            ,                                                                             5,5,5

3.  i     (cb)       Wh-at is  Thermogravine.tfy? What are the` various  chmpone`nts^Of a

thermobalance  ?  Explain wor.king ,eqf a  theimob-alance  giv`ing .a

schematic diagram.

(a)      Enumerate the, principle of TGA and write down any foz4r applications

of TGA.

(c)       A  piixture. of Cao  apd  Ca,CO_3,  is  analyzed .using  TGA  technique.

The TG curve of the sample shows a change of mass from 150 mg to

110 mg between 650°C and 920°C. Calculate the percentage of calcium
¥t

c\qrbonatei in the n:j¥ure.                                                                    5,5,5

4.-        (.c!)       Explain  the  method  of solvent  extraction  using  continuous~ process
I

when the organic- phase (extractant) is h`eavier than water with the
`,,

help of a diagram
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(a)       5  g  of compound A  is  dissolv,ed in. 90  mL  of water.-The  partition

coeffieicht for  compound A between hexafie andt water is  5.

(i)        How much of``compound A win be  extracted in hexane ifife is:

extracted from aqu.eous' sohition with  90  mL of hexane ?

L

How much of compoi:I:id A win be extracted in hexane if three

c`onsecut`ive extractions are performed using 30 mL of hexane
\Jr

each tilne  aft.d rthen  coinbine the hexan-e extracts. ?

(a)       Describe  funo  principal  solverfu  extraction  systems  for  metal  ions.

Give  examples +of each.  Ninety-six .percent  of a  solute  is  removed

from` 100 mL of an aqueous -solution by< extractio.n with two  50 nd£

portions  of an organic solvent.  What is  the distribution ratio  of the

.solute?                                                                                                                  5,5,5.
t

5.        (a[)      Explail=  the  process  of Sample  de.fivery  in  flame  spectroscopy  and

describe -howl atoinization  of the  sainpl'e  is  achieved  during  the

analysis.

(a)      Discuss   the   importance   of   obtaining   good  -resolution   in

chromatography.  Describe other factors influencing. the separation of

colllpohents in  chromatograpLy.
\.

P.T.O.
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(c)       Classify  different`,  chromatographic tecin±ques  and their underlying

principles.  Disquss various applications  of chroqutography.         5,5,5

6.        (a})       Discuss.various ,equilibrium.processes involved.the solvent extraction

Of metal ion froin an aqueous s.olutio.n using a ch_elating agen.t. Write
'

an expression. the di`strfoution ratio (D) of the chosen givstem. Mention
i-~=;.

the condition for better extraction of metal chelates

(a)       What is a Q-testq in analytical chenBistry?.`Disquss how.is it useful in
+

rejecting or retaining of data obtained for an experiment.
I

<`(6)       Compare  flame  emission  s-pectrometry  and  flame,  a.tQmic  absorption

spectro¥e,try  with  I?spect,  to  .applicability  ,of ins.t-rumentation,

*sensi.tivity and interferences.                                                                   5,5,5

7:,        (Gb)      A  serum  sample  is  analyzed  for  potassium.by.:  flame  emission

spec`trometry using th,e, method of standard additions. Two 0.`500 mL
'

aliquots  arf acd.de9 tQ .5.00  mL portions  of water..  To...One portion  is

added 10.0 prL of 0.0500 M Hcl solution. The net. emission signals in
`

arbitrary  units  are  32.1  and  `58.6;  VAat  is  the  concentration  of

potassium in the serum ?

(a)       Name.thetvarious interferenpes in Atomic Absapt.ion apectroscopy. How

can  chemical  inferences be  removed in AAS  ?
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(a).      What  ar`e  the  various  laws  governing  the  absorption  of  UV

radiations by a sample ? Which of the fouowing pairs of compounds

is likely to absorb radiation at the longer wavelength and with greater

intensity ?

(i)        Propanoic  acid.and prop-2-enoic  acid

.(j£)      Hexan-2,  4-diene  and hexan-2,  4-diyne

(z.ji-)     Toluene  ,and  anisole. 5'5,5

(GE).      What  is  achromatogram  ?  What  are  the  various  methods  `of

development of chromato8ram ?  Explain  any o72,e  of them.

(a)      Describe  the  principle  and -techfi'ique  of column  chromatography.

How  does  the technique  serve  as  a useful analytical technique `?

•(c)       Define  the  terfu  accuracy.  Why I.no  measurement ,can be  done  with

absolute certainty ? How  is  accuracy expressed ? 5,5'5




