
.:. t;' :,

Time:3 Hours ,1;l r.. Me1l{s275 ,;i,;;l

iote: ,r,, .,,, ,\.; !;:,' .;;:' ,::t ,'lr:i
1. Draw neat labeled diagrams wliiFever rectssary ,i' " ,; ' i-r-" ",Y;- "*(l2. X'igures to the right indicate.friti marks i,. ,qi" 'ir" " . , ;tl,

,,.,1" #* ,{;'' ""+?' ..r'Y ;; ,;:1';'
.. .u-lt "/' ,;:' ,,_i.:,t) ..:),' ff^^ J,' -.I. Muuiple choice questffi 

,,,,1i;:,!,' ,{ ;i ij:.i ,;), ,o ,#-' ;,+,"1

1. wh6Ei,6.f$# forfffil +$,f#'$si[o# $1fi #,i5lfi,$i
:i" , ' ,"4"

Itate to triplat ,:-W-s{eEi$,'.q11l}fi I0IIQ ;Ir}g mv€fves cofiverslo'n rom slngrel exqlrcg:::5.x,ftF-;i}P,ri1.,,L} t, .,:,,:i, .r-*

b. 4000 to400/ cm
.i-j: / ,- :

I c. 1400to900/cm
,,r;.:".,. .#:r ":.,.f ,.{,li*, ,.i,i, ,::,1,,', * I .jd. #Oo to aQ0[bm ,;l' ".{l} ,;:' ,;?' -is\' ",')

$' .$E n ffigg$il &T' "...:,;, "r$ ,$r .,:
a. _-.d:{Ings[en mmp *r, "r.::r ; r|; t

";? ^:,i"1' ."i,"),r* -il:,.-:.\' 4,\1" /):1i"" "."j
,-': .f""'"i" , i ,. .;:"r" {:.'1" ,l

d. .I.161low cathti[e lamp;.,r ,;)t ,.t" , d
,.,n,-,"- 'L iaio ,!t,. -: J.i':' nn :':;:1 - I, ;ii Shorter than au'dbiired wav,blensths -lll .ri;:.

b.

d'

oo,6gi:::
'::.'

., 1 --a:
-+.!,

.:'. .l,i \v
\j ief Sl(\\r t\

! {i,' t"'
, "tY . f;'

. \,) i/" t

",.i1" ,w
[j,:! .t;|i.]

,:,"'t ",",. .).j a.,

,. \}
r\... ?"\'
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e: e070e/d"ff;ffifr"tfdiftiltyAssu-rance.gu4lgS-.,#gffi.Lr*$*:.1igi{.",rrtoSht

r," .{ .:"f 
" ..*tr ".frr .r:., .:{r, 

"$' *1., ;
-4-' ,$" .,{"' :,rjs ttt.., 1'e'

5. 'Spin-spin coupling" in proton NMR r*d. ,", .fl -# .r$f ,#" ,,fit'ar!/ ..s'd' -d3* .)' ,&' ,#:
o T'lra inraranrinn nf ar^+^-. .,,:+L ^- ^S*^, *^,dl;,^ t^rr#' /:J:; ,& -- 

..a. The interaction of protons with angfirnar 
_-rrg#6it. 

fi.u'#' #- {f ..,- 
-

b, rhe splittingofNMRsignals 
^ffi;neisr$rffirer1"S. .rfl St ,#r-F -r#, - ^ 

. #l i.r, S oi. .:],;c. The conversion of spin anffimom.ffi to king$d energy..f +i'' . , r t -.

^g* . n* ^4* 
-:# ^i;"r q".!' r""d. The rotation of protons ffid,n.*#o *i, -d' ;Y ,ct*' '"t^

r:11' j"'
,;..r, *,..-
L*; j\tu]
E ..i*4

p ,F' --.ry' ^s" *&,6. What does the term ,.,ffiiOrcitX&--- fry^-,' -^{, ----- *#;.^---";w=-' ..#, ,,;"f ,":;

a. The n,,mber of siffi i, 
" 
r#t r- -{f- "# ",# if" . .,\-'\.: \r ,#' .*#' *#] #l ,ffsb. Thanlmberrsdi

s$#trum 1+' .*Y' {dr' \" ",ru .,'.ft" -,# *h, _s' ob.' .rr".' l..**i*..S' ., .'-d"1".*n,,-v;. sy' 4"" "ii'b. Thenumberodf,*ei.i$r.i*.od ,'.d*o,,-*&': .d' .$"'

d m'" i,ld$H, ^,d. rneinffirtv"l?ff* #" _rf _,f 4P _*y' _,;S' .,.*5 i7' 
W-'"f :ffi'};# " ;*q'c 

sPeqqirn do':'$$i"' 
*,'j?:ilYi,*i'''' I

u. ffr*qd dtn *#' "d il" .d **ti .:,1#:* |

w-yg#'*"}f -f ,4r#" .$ .d" St" ,*=- i

P _P 'H IWF spectrq$ipy isusdurorr 
__6$t _p- ,.*P' ._lS

i

#;: othli,i,,ffiolec4ffiweish$P;.o.ffi d' .d' tE# b. {pb*,-,w&"no@or"gffi"*u*.f "# _#' , F'

#" ,ffiio,* --# ff ,g*" ,,# ,$ _''f" ,.ti)' I

f.' k: ^#" ,*n # {$' ."t, *S ,*;' 
l

",;: d.-dFIi".o5F'' ,i{ -;fl *fj *iil ,+f' d-{ "ryf;r.gffir"".,6ri,,,n#T*r -#' ,g #'' -ff

,,k' sN ,+f-- - if - +' ' S, .#**r** r '
i

"tr r., .y ,&v *f ;3.iti. Anfr{zer ,Fi .d)r' n' ^\,'- 
a tL*. 

^"W 
h*} rqv ;.

{' d{I *-\ .'qJ ,+-.' r-1"

,#,' c. *fth SowcA;.*'#' "^# .#A *r*f'e; .y" ,.#- *." $.Y *gf'v*"g3vse13,c ^#

-d ryffittffi"t"qfifi*d,.{.* t
-tb"' 9. *,ffhich catfipbnent tplfiiss's1i$&ometegpiesnor$ for separation of ions? f
f= -gr":":d dr "d {r# .-f r

^ 1 "'!v fi ax"
. \' a? t1t 4.Y

Y,t qy ..xi ,(5'
.""'t: {;' .r'..' N' d\L

,*l ry ,'x! .(5- 'a-"

i{ *}' .#' f JS"il -,{F {h' .*P" """Y.' .n\' ^n"' 3k'' ;h

^? ,N ."1\

.\' i{ -S* #
\-,' ;qi) 1* 4.!4.4', ^ w

A1 4 '

,bnt ,,,^^ a ,'

{-ffi f'8 
Page20f6
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,#T' ."rt' *" I

{#' # ^,F 
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/Phennaceutical Quality Assurance (Quality orrr*#; , o4pffi rnaff*oti"-$o"rpig#ecnrl- .-.h- # . ^#" #* "ff 
*.

r0. what isthe signincance ofther-,r"dflH/ d /#f##-
il It gives the highest mlzpeak .#" -f "fl ,f S # .*{
b. rtindicatesthechargeortr,eiff ;-fl ^##' .*fl ;# ,ff"- F'
d. Itdeterminesthemagne$ietdsXffFh d- *$" ^d "{fl sf .f
11. The acronym MS sta;fft'or in n@'sfectrEpfoy? $e ,1;t" ,# ..df *3-
a. Molecutarsr,rt$l' -S 4f *fl ^-# "fl d' *db. uasssnectrfff;' ,$# {*# ,;#' "#- "^# "d" *# .d,f: Y:T"":"Slt"#f *S' g ffi ,f I .{ .-{i _":,;s-q# d **' -rf ff $ r# #d. Molecgffi Svnth# *!f ,E) "(ry *.ry' ,.ff _#
tz. *p#',r"",be,,#r,,ffir,b-f' *-d ^*6-' S,fl _#
il. 

^Sbctor 
d*' -f #, d: {}' _#- 5pd -*-v';"ffi;;;;#_" dr s;' s' +*\' 

"fl ,.fl #.ry,_ .*Y :s"-' ,S "d'' "d # .f -f"d';,#X;;"#f,'d *#' #' # ff #d.#;Wr ## d" g "rff ,{ #,q)

jt- ,r.&n,.n^d$" r",d'* rr*m in ffil*i" dgiiff **,6frr" offi.n
pa if etutgffirrugf' -.*#*' 

C "d d' .6fl' #; q::ffi;.d $#' *' '

"#= 
u.6#"*

*f 
' ;.d; ;"*{" **#,,-"*#,-,,*# "*#
+' .# _6# *y 1$' ;d,- *ry

g*- t+. ffr,i"t, "# rouoyiSs".el$pinens,h#t *' qqfrc carrier gas?

:))'' #'' o*vg$ ,# ."#" ,#' ^#a $} {\" -*1 (h\' *q i,t'

-{r" W**.ff #' p- *fl'
-oB' c. ,gitrogen gp' r* .#r' ,4;r't-+. *y i9 .4\* 3fr -*f,b-- $*r 

Heliua*' C' ^.$ "L-,.t tr"""^H f s #
;3- f'# -S #' ;iY

,f **#" *- -# -#-^\. ,* 4!,1 w' #,^v {r # "# -,$,I' .Tt' & ^*+ ^Y

^Y \.', f\' *\'d"l 4- .\. ,&:' .#= t^L' ffi)'" .fY .li g{ 
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tle: 90709 / Pharmaceutical Quality Assurance (Quality Assuphte) : M@rn Phafficeutig.af..lLnalytig$l"Te

onY ,i{ i."l .,,,1.
.,i\,- t'! Y;-,' ':')l' " '

*J r' ;i: -*' "":"

#" *1' "?* ^"S" ;'

15. ln a chromatogram, peak A starts at 3;!,-iirinutes.diitl ends-45.7 min{d while- - '' r::;l
peak B starts at 3.8 minutes and ends{4.a mir1ffs. Assur[ilig that thb.peaks ar,el"] 1
symmehic and if the dead time is hl;minutes:dhlculateffi'selectiq_fu facto1",, ' . lli

4-q" lt' "'i .*+' ''a. 2 -ff :; ,,,:l' ,.t #t ,i:)' ,$i;; ^i - ttl-" i- #- -*.tjb. r.2s # _f- .;#,' .i:f' -r*" ,. ."'n' 
'

,f"" -' ' "t:t ''"t]' 'r'r : i'
c. 2.2s i*' "i;;-i ,,!i!i *# {i!' ., ,r ,,ii'.isy' 4r: # #' ,{i' i}" ,

d. 0,75d. O.75 ,ff , x}' ,i' rlf ^k"; .{d .,;..1' .;i
16. A snica*t.d,'fi$frffiHM u.&d." .n6*.0 m"qf .,r''

presence of a Sdti wftf5xrs'vilulg$'compffia A: o.fieomp%# B: 0.1ii' ,,].'b".p"*Jgff+*a ColnptrrJdfii.e. g *r?t ."# # ,*;''
Which one-ofihe ser;@ed comq"hinds isqltitt polar$' :=Y" "S- . 

i ,i

. :b' ;# ..^ ,, - 
..*. " ,-!' ,:;' .#' ,,',i

&, -f' ,#' ..#' .i):;" .$ \

S-', .. " .qt' .,,r,-,{.. .. ^f' ^"F ':"7" .--;i

(J

a' A # ti7' ,trt "fi' .i4$n ,#, ,#:' ;ir" :1

b. , o#;t ^# .q"f .*"r' .t";r ^t: I{*F .{"' ,.#' ,*#f ^1Y' _.,f _.S #. " a

c. e* ,fril i{i #,''/ ,**" -"o" _# ,#- s'

d. _# "# ,,i:" ,,f' ,if' "ft .$'" "#t .-I-A:T " "# #" "{f' o5: ;".i' ".+ ,,$ -"-.

,ijY*^. ffig'r raffi:' ;tr J' ,.:t;^" t')"" \ "

,:,i' ,#'* f#; *# 6fl ,*i^;.':' i'j"' ,r,*' ,::.1))"

*i'0,.d#t""'t#"n''1sr _#fl .:"'d$t .rf ;sf -t=;;#;"-," _#" "fl' F* #' j*'
7' -#. -.rL'- #" ;s- .:t."r dF" -iF -;"

,Y Pasq$',raw *l _.#,, -*y.' #r' ,# ,,i,.#;. ,.r{fr', vu*-# "#' ,:!,t"' "*#" -r\- "+"
ri; ;\! {\' # ,ftk" ::; ,S'" "i!{ r:&ffi'\":;e;l:;,fu,? 

&dt;ll#"".##u& ls.Sfthat is-tfo unit offiirsurem@used fo.*fr-ray di@6tion ar

r# #o'**d r)':---.ffi*1t9ut" d ;#" ^^6lf ,.$i ,ff ^{ ,+ r&- *"s -y

,{v' ^/'\Y 51::y'$$ff}i*' 
i' 

. 
,(dr 'i-; it*r ## RadUtr \") &) "p" *#' *+,

;Y.; q! iRo"' &' $- 1l-Jq. X ra$.diftactioittechniqudis based.od" ,',
...'!'; :*il5' r-* 

- 

,j

' ,#" .$' d ;.v' ,t' 5tr \*'
"fb ry.ahbmete*qt' # ,f, .f ..#' :

. .1..;..,' ,Q: I !'' '\ | ..\- ,"1.!.:.' j!"--'

j*,"' .. -1ffi.t..r i:' ot- 
' 

^{y" -ir.l 
" 

,|,Y-
..tr . .i:' f\ ,f " .lf " ,,1, i "u*j fuj: AmpoiBs ,-.*' "*' U ,..*j" l. - )s ..\' ,."1$' *i." *.qo ri,,, i

Ii;' $i" o'"ff* 
_ 
iT ,,.,f1,'" ; i. . .,1"" r.:" 

,"1'ir. s**I*#air, lrttg*ir" ortfu$$article ttiricreased, i

$ u. .$it"org!$ffutiondffi*", .,r'' tr ;
;W 

^. 
r,- r{-{P 4* o .,,,{" _}_Y- 

I:4 ;) -^H;--.,--#:- - -- {';r" rf'' 
I.t€ b[:* rate oflnigratiorp"{hcreases^,}" i'j] i
l-d Y {i- ,}" - ;.,* ,^\ _ .rt- I\"t dtr. r{p8rrang. i4ifr. migrq.$ir rate "$ f'

fF' -r.:" ."))" *:- '*;.*f. "#, #, #- ,#;

.."ot' d. ,.tp'article[0bbmes iqffiuite ,i,r,'
"r,..i ,-</ IRY /\\" 

'-1,'dT t,2' ..""y a#3' *q*.{t" *\"' j4 {X' r}r'\', _ L_ -a+;' 7*i+ . n .. i
-'r a\ \

4?.P . d)"' f"'riz i..\
tt' -'4 -\ \r' ";' *'\" +a: . d)"' f 

"

i x. n a ,,jy i\r,
d*" 44169ry {i,' _d;' Page 4 of 6

,$:r' "#' r1-' ffi,,fu *4' ,:f *"
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l/Itf)/ Pharmaceutical Quality Assurance (Quality A*r.*i6 , rvru#, pn"r#i""oticafflnalytiffiechni
..,,H ,".i, _r#' ,,,.# " +," k,,"d"" ,rro' -#" &' .# ",#!,*i, S .{i .# rg,' .;:l'

. {-' +f ',Y ,$ rryi +qr
20. Electrophoresis is defined as "-:f' "t' 

4l t;'\i ;:Y ^,.':#,',iii' ,4'' ,-P" .i:' # *#' :a- The migration of a charged particlppthrouqgiilotution"ffder tffiurr""4f" .,# .ffexternal electrical field gp, ff:y ,,. , ,*s1 "U .r;/ #,
b. The migration of an ele"trons.,iiffier trreffier"" ofti 

"-al 
qr,gu#;i"at ,&t ..i:' -r#". "6-: . ;if . . .,;fr'.___.,&{_ - ,::i ,ii ",:::'c. Electrolysis ofthe sampffiution inJh.positivgflr-rd negatif ionr .,"/' .#, "&," #" .;_^,, ,,,.y ;;y "":* s

Lq#6ns i|.r' d|+'t &; ,t:il.r {*'' ,W .tr -4)
d. Ionization of the sampl$Hor..ulglpiitt t^, ffit* elg$iirns 't!

".v' ".{}' * *iY {;,'tr. Long answe" qru*d#, fa.#" "rr rrofr'rr rrd""r #,\*) ,f,*' ffi "#
soumes rnr. a. Enlisttr,. affi.nt ioo{#or roffi,, mffictrorpff; wrffietailegg r,4Enlisttrreaffintioffion'"!@' n^ffi*offi. wrffi.tate{ff *note on Wn. .*"- {}n S, ,#t" "F- #' $$

neigffiins nffin. i"fi#fic; .ugri:bttir'r,ffin*""q;fi.ading*d tne #' .S
ob$rved spl$tne pattgnffi .l+ #' ..fl ,t' _y?" _#

rf- oi"'^ . +: ..f" ,pY di. ,ii' -.fl .,_:;'b. o]y:.,S"."!"n.ipJry'"f :r5rbi, "o.p,tiis ,, p"-ry,b, Nr,grTniscuffiw j.r' *f"
**f . ,s;' ;;1'u' .IFs' f -r '-\

1" IJISCUSSYIIOW ;.i/ ,.\":

*ll ..*,,,0 "1' .*T' .{}Y' a*l W' '*;

+, r \; -'r- ,i:- *,{' ;
1*\ -,qd ^"* .{"",: -:",.J {n
""L . . r . ,l/;r - ;V. ^^,.:<- */

35

2. a. g chrom4cig.". rffq$'un u*galr"O ,ot,*&i-tu,ing,dffi'=u, u a.4f,?i." "Lqfl ^?l
"*.*.i*1?t;iThere.q"*Y: 

moqsanalyte^Ss.obselve'd _rgak3 st*r pd{3._5 *:;
af minutss'and 

"rd$h 
3.8 mirjutes whil*e:peak B s3{{s at S.8,ririnutes ar"r*6nds .*l*'

d, atqilhinut^e*t::Yi-,i#"rt.t:{*d."^,#'**e4fr,calculgW'I 
"4..;, .,q}''ii) S;;;itfffi;;rb;pd;i; "-*,f; ,{;" ,:* .8

, .l ,*' ii? -*!,"ttctiviB'"factor 4i; . -':iy' "*1"'' $' .t'

at oi L'inlnutegr$.ssummg:Slat pr

#i) ffisted retrryrtion tir
fi ii) ,Sapacity$ttor forpr

iii) r;"Selectiyi$'factor ^,6;

ry $ffirt.a 1"ffi\ion iin"ffo, peak{"t' *{ ^+* ,!q
.'i." --L^ r . . J.\Y^ f!, \f,3- lll) *# Selectl_v,{y tactor ^,#, .".rI"

o 
' iv} Numbef'of plateq'frr peak Q.-"

-vI' Resolution betyreen pealrsiA an<

/ ' +" iii) -d Selecti$$ tactor *pi; ..tfl ,*:, {+ ,+; iuk, Numpelof plate€.for peak Q.- .,o,' ,# ^.Fr * *'f' nf;iffi",l il:tlEffiHffif; *0,,i+' ,s.fl ;,1'-"
-.-r ,.fi) Ip{{i'is anatysjsis carriedhut on adVerse ph{vcolumry$hmment-.::l .i): "rfr) ffis anatyrir'.ir 

"#ieffii,t 
on u.dV"r.. phScolumq;;,

.i-+ ,- v,,, ,-- - .,f1 .-dfl', ,,;;' ,#-- -- # ;,1*
qilrB. j:,.

i{u #*1"::Je; "',##,': M:':*#,1 p*' -d
^'*J' 3. j"f;. E,.Rlbk tr," tffi"i. MoLqp$i* iorffi ii. ffiJp. pe&6

t't ,{}o Sit'os'u'^tuilt 6r *# *,#" ff

;;;:;' ,i:i' its i$Iai absorgf,itv *Y" ,,,#' ,#
* d Shorr#sw"" n$$noo, ffiu" "o*u""o 

o,#Sf oiru't- :-* ^': 

-

' .,: ,": ..) : \
.;:. 1. [I$Strate a ffial chro.qi]iogramj,ipicting d6dtime, retention time and adjusted

ii' ".idtbntion tiifie. Explaih the tenr,i$i Numhei bf theoretical plates and Capacitv",,":' ;'6fention ,tlfri. B*ptroflttre teru$i Numqry;'irl theoretical plates and Capacrty
.-,,1'' ."r:!actor r#ii ..f,I' 'fS #_."' ,i;r:.ij .:" d!' .{lf #;'

: Z, Writo tnote on#itors afte&ing molsitilar bond vibration frequency
-{.:' .,+ ^F" '"t''

.,,t' g. 
F"#1"i" workihg of nh#Jyne injgtr6r used in HPLC. Give one example each of..'; ffi'e following: *:fl' "#'

*13* ., .1,.:1,repe ro. oegwffi HrLC
h" { ,{i," sotu,;,y&ione.ry-#Flc detector.

|' .r") 
t ,t,'' #t

I ,::'4416ss,,, :r;',i slo'*-"" page 5 of 6
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, L; -4# -*"!*

5. With the help of a suitable examffixptain-,njiEureffi6arrange;ibnt ,;
and explain its working. o:1r- , .'.' "i"' *i,!

"t';'':\'i ^')

"n$Fop .ttu.' 11{-lr\
fdifferent,hom

l*
tH

*;:i

6. What is meant by "C Nlr@fiow is$f'differerliho* tq"r.rfivlR. G,iff one ,i;:

7. Derive the equation of ffi's,fur1qffir"*i+fi'timr".i$fiott -at'tryrtdfdfl' ..+'

[:ff$f x rarcvsSepffitist 
*g{ffio 

-aeet$Sons "r#$v 
di1fl-h _sftechnique. 

";Q" 
" ,# .,td, ;[, #, d.t

8. what is electrophJdl"rnotr$i&r uo{liiies pH o.fb1rrer, riff"h*gep?anatyte "}

,.4"' *lt" # ,{.' .$-" "}i :i- r.:" ."}
^;:Y *1" ,'!' .,F" 

"o.ff ,,' , .-.J ,"ilr "'"

"# a|;' *rr" ."ri* ..1n. i: . ,1"".'" .."' n,j ., ^;: -#\Hf _.;i' ^r!: ..,6" '' ."r",,'' ,:,1 -.:,i'' ,ir' # -f r" ,ii$' ;i' "
7, ,.:.;;. ,ti! d,,' d'- .d# -^#t* .r. '' '

f," ,;t' ,!iy "ff .*#i-' .*#' ^rS., $+' j,

^ 1o 
temnerat.,agl.ynectef,gtr'onho'eti$lirouili.3g#: 

.{ia ,J;i..if" 
- .i:' 

,,,,,,it
9.DrawabIo"*,diagrarp,6fGCclr1o-matograp$rntistth9tarrierga$iusedin,cC

and exnfti ttre wo1$E oran;1tine detetQi'useo:ir*a 
_ i*t' i.,. ,". 

'r'

,r:* rk* {qi "-1", i*.} 
- -ts, _";{r) ."U", ..,0;,,,.|.j.:.;f*****l'*,fr******p}h******-1*.i**r''t't*4,#*;l;".;

"fl $ ,"# --t 35* rh" 'i iii :
*;r il? .*/ ..:. .{:' r+ i:ro ;}*

,-,$ .1i,{ ,#'. .:i;' r.f ."i, ,;i)' " i i::i

,61' ,# ,-* # ^#- "# p' "# #{ dfl d ",fl .d ,,,' #u', -,# .s*,;-ifl *.,rT* ,F, ,.f' .rd *,t'. *ii* ,od:'

..f 
' 

- 
' -$ ' *;7 ,{i;' ,,i:i ,,,lit ..;:i. .,..:.

r." -i{ -Ji'' ,i: ,#' . + ,ii"";,. :;a trtr; i1:: * / *dJ?. #. ""fl ,F" ,fl d' ':1'h;' {r ;*' .i<} :;' "*= _.';'l' '4 # ,,?' ,S: S,,, .{ ,
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