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� 1. (Jiq:lflqUj ����I

� (i) � �fllecdl -<'8lq:d1tto1 (-<ltu�P!Cf> -�) �Rtf4illtSe mor t � �
� t1� mm t '1fir � � � "ij) llt21 ·m11�Plqj � m �

<fflt °ti1TI<AT ml �. 3i'fcffflW1 'cllg3TI lR 311cffil�'5 ffi "ij) � 
��ti 

(ii)��� q;1 � � m � -<t1lq��tt01 � t1

� 2. 'ffilf�'tf{ � 3if€1:lflqOj cp;ff�t?

� � 31fEl��tto1 qq; � ffipll t

� + fR:J � � lR fR:J q;f � + �
� � 

cJ1tJ � lR, "ffl"Rf WI � 1t � m � � � � 1t cJ1tJ WcG cf>T WTTcf 
� � t (t'll-� cf>T �)I am: � � mtJ � "ij) W:J tJc �I 

� 3. a:JtR fst,(,e{,fl� � ctft � -ij � � � 'wincft 3i�,l:lflqq, cp;rr 
tmt? 

� fA>:re6fl4 � � � 1l � � � "ij; � � � � 
� q;x"@ t, � cffi"Dl t fcp � "ij; � fA>:re6fl4 � � � 1l lfflR � 
�wmfit1 

� 4. � � -q t?l�.iil\}H � NiO � cf,1 �-q ��mil 'qJtr � 

� IDU 1W<f ml "5fTffl t1 � � 'qftr-�: ��fl � mtcr
� � � �� -q CO�� cp;u atlcii:lllcfi t?

vè;k; 
5

Surface Chemistry 
i`"B jlk;u
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ffl � "Qw1=f 1l � '1)•11cffil�-s, � � � �. ifi��-1'1 "ij; � 
� cf>l cf>m � t � � � � q$p ��tic urnfi ti �Fe�

� cfR"ij; � �. Fe(CO)s �tut)� "ij; � 1l cimtA '3ctFf 
� t1 3IB: � �WJT 1l � co q;) � 3mm1<P t1 

� 5. �cnr�-��-ij �-����cffifcflrr"ITT 
�t? 

� � "ij; �� � 'i:lt114Ptcf> � f.!ri:;J Wf;R t 
RCOOR' + H� � RCOOH + R'OH 

� � cpjcflfcN:IR:lq; � 

�� "ij; � '3ctFf cf>lcsflfcffi�cf> � � 1l H+ 3WR '3ctFf ffl t ut) 
� 1l �= � cf>T ffi ffl t1 3IB: � cf>T �� � 1l $TT 
� ¥9 � � cfuf m vJ1cl1 t1 

� 6. ���-q�qft� �t? 

� � � 4,t>itq�q � "ij; � lR � �. � � 3R-JlT m vfffi t �
Wf;R � � �31T 'cf>T � � q;x"@ t1 

�1.· 31A�-��-q�������f? 

� �-� � "ij; �. <t>h11�tl q;ori "ij; 3Wm "ij; � 3Wm � 
3ITTR � 3Wm q;) � � � t � qR011'1tq�q � � m 
3fqffl m '1f@l t1 � cfrfflq it�� 3Wro q;) �-mt 3@: � 

3WAT � � cf>T 1tt � m '1f@l t1 3@: �-� � it � 1lcf>R 
ffl� fcl;m "fT � t "G) � 3Wm � cf>1<'1i�tl � q;) � lffiiIT "ij; 
� it � lR � lR � 3TfiffiT q;r 41-<�Rct, '3Gi'<f14\ct,,;:01 m-;) � 
� m '1f@l t1" 

� 8. �� '11Sllc'lcfi �cm'���"@� fi� 3tic:4:lctcfi t? .. 

� � � ij ffi � � 'ij;q;t>'IT �� 1R � � 3ITTA 
�-<IT �m � t1 � 3WAT q;) � 'ij;� 3Tq� cm�� m.:rr

� t1 �';JI� 1R 3Tq� 'ij; ��ii� m � t1 
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� 1. at�:tnbiu1 11:-f atct:tnlSlu, � � am -ij � � � � 'cfiT � 
��. 

� 

1. � � � � t � Q,cl't<f'(i;q � � � � t � 4>cl't<f'(ijq
����'ij;��lR ����'ij;�3ITTRRlf
�mmt1 �"(ijtf��m'3J@Tt1

2. � t lp6 lR � (� � oIB 'ij; � � lf �
cf?r), ��cf?r�'ij��tl � ti

3. ���ti ���ij���tl 
4. � JfRl!ij lf cfur � t -� 3TcTWfUT � 71fa � � t1

���-;y�'ij;cffi'UJ�
m '3J@T t1

5. � ��lR�q[lqcf>T � ���a'RT
31fi't�h tt Oj � q[lq cf>T 3TcTWfUT1 

� 2. � atftt:lfllSIOI � (1-EllctAcfi atfil:tfllSIOj -ij qqr atR t?

� 

1. � qj�'(qjiM ilm 'ij; cffi'UJ � � '<Mi4Plcf> ifqffl�qjR'O'J�tl
mmt,

2. � � ffiT'c � � ti � � 31Rt��ltse � ti 
3. � '3tiP+iu'n4 ffipJi t1 � 31jot>+iu'n4 � t1 
4. 31fi't�htt0i � � q)l{ � t'I 31��htto1 � � � ·� t'I

("cl7T1PT 20-40kJmol-1) (t,''1J1TTJ 80-240kJmol-1)
5. � fm � � lR � cJRffl ti �1%)-fra��lR�1RcJRmtl

am)q;31mA\����� ��vll��UP<ITcJR'�

6. 

7. 

8. 

� � � � � mtJ -<it114Plct> � � � � mtJ 
�mmt1 �mmt1 
� w� � � � �-� � � � � 

�lq:t4cf>('tl � � ti �lq�qcf>('tl � ti 

� GR 1R 31fft:t�ttcf> if> ,po 1R � � � � � � � � � 

�mn"ij;��qR011�(1mmt1 mmt1

119



� a. c6RUT�1%"�fcri1ffl� �W'W-ft 3ifl4:tnlSlcfi �mmt? 

� �fct���ll��t� 
(i) � � � m-;) � � cf>l fflJUT � t1

(ii)� W � � � m-;) � � cf>l fflJUT � vftm t1

� 4. fctim om "tR ihi � 3iN:tnlSlo, � Jt11lFc@ � q@ cf;Rq; qft;J-� t?

� � � 1R lffi � � "cf>T 111llfc@ ffl qIB cpRcp � Wf>R t
(i) fm��
(ii)� qij � �
(iii) G(q
(iv) mtJ
(v)���

� 5. 3if¼:tTIISIOI � qsf; � t? Shi4-Gf{1q, 3ifl4ffl1Sj0j � qsf; 'q,J qlJR' 
�I 

trc-t �am�irn�lfP-frll�mtJ1R����� 
c1sp "ij, � � c2lcRr fcnm � � t, ftm � WRlltfi cffl> � t1 �
WRlltfi cffl> en Wf>R "ij, � t

(a) .Q>14;.;g�cf> W@ltfi cJsp
(b) � � qspl

u,14;.g�ct, � cfip .Q,14;.;g�q; "-' � � "ij, � � am � 
� mtJ 1R � ira � lfP-fr � G1q "ij, lfc2J ����I � 
� "cf>T � fliflqj'(Oj am cZJcffi � � � t 

!._ = k· p110 (n> 1) 
m 

... (i) 

vf@, x�"ij,m�&RT pcffi['CR�Tf'ffcnl�tl k� 
n � t vfT � � "('t'TCt 'CR � � Tf'fJ cfft � 'CR �1R "ffl 
t1 

� cffl> @re cpffi t fcfi � � G[q 1R, mtJ � � � � tTccTT t1 

log�= logk + ..:!.1ogp 
m n 

... (ii) 

vJqlog �<ffl ��logp<m x�'tR�cfjp�tm��tffi� 
m 

mcfi t1 � U>l<hs�q, � cfjp � � <m � � t1 
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� = .:!_ � y-31� 1R 3Rf:� = logk 
n 

"T7Jcf; .:!_ cnl+JFJO� 1 'ij)�m �t 3@: 't14lct>-<0i (ii) Gf'ij"ij;�FffifRcfcl; 
n 

� � mcfi t1 
. 1 X ,A,.� �� . � • �� 

(1) vjq - = 0, - = l�'<IC{>, cfij "flt1�11ci u1 Gf'ij 't1 � �1rn �I 
n m 

(ii) vJq ..:!_ = 1, � = kp 31mcJ � oc p, qij � it ·� Gf'ij 'ij)
n m m

�jm'ilj41ffl � ti

�6. �N:tfl61<fi���o1Jtr��t?���fct;lu\iffiflt? 

� � "ij; � cnJ 3l2l t, � � � � <m �I � 
� "ij; � � qij � fcpm vJT � t � � 1Jq;R � fcpm vJT 
�t. 

(i) -� � q;) � � � � � q;) f;rqm -ij <IT 31fa \3'ci:@<Yl4
111tJ'ij 650 K �1330 K mtf �11t21l'Jliffl�fclxrl\jff °'t1'cf>cl'ltl

(ii) � <m m-e � it �I
(iii) �"ij; 'T6" <m � (��)�I

� 7. ��-q, �ft.t:tfl61cf;qft� �t? 

� �= � mwT it,���� om� it� 
t1 � 31UJ311 q;J om � 'ij; 'T6" 1R � m -<i't11<1Plct> � am 
31��ntt0i m vJ@J t1 � 31UJ311 � � � � <fl om � 'ij; 'T6" 1R 

� 31UJ31T 'ij; � � � ffl � ut)fcl, cfu@r � � � t, 
� � � � uITTfi t1 � 31UJ31T q;J � m vJ@J t � 31if �� 
� � � 31UJ311 <m � 'ffi 'ij; � � m uITTfi t1 � 
��mwJ.cnJ��tl 

� 8. 3tN:tfl6fUj��cp;ff'fflfflt? 

� vJq � om 'ij; 'T6" 1R iffi° cnJ 31���quj � t 'ffi � (iffi' �) � m":
uITTfi t � AS -3ff.Uiici1cf> m vJ@J t1 tt'1->iCf>-<01 AG= AH- TAS 'ij; 3m1R 1R � 

ffip1=[ � �: � m.) � � � � (��)cpl l{A -:ftOllciicf> � �I 
� TAS cpl llA =:tt0llciicf> � am: L\G =:tt0llciicf> c11fi m � t � Af-1 cpl llA 
"CflTT'Ca -:W>llciicf> m1 � 1fcf>R � wrr � mm t,

121



� 9. cfi\t-tT� fc@'lAT q,1 � � � � � cfft � 
atc:4t':4tat1 ��'ti{���� 't? 

� � � � � � � ifrfaq; �m (om, � 3mql fm) � 
3T1'c1R 1R Pl"1�ftia 31lo 1fcf>R � � � ffl t1 

3��x3�m�-1=8� 

--�- �llPftlfl �1fJSPI �f.mlll � 
1. om om omm ��ffl� 

� JffiR 
2. om � ffi � (ire), 

�� 
3. om fm � �3TT, � 
4. � om � ffl, lfcRFJ,� 
5. � � �(�) �. i[@l�� 
6. � fm � �.�.�. 

cGlc.-1i�lcf> ffl 
7. fm om om ffi � �. "Cffll{, 

� 
8. fm � "Qijl{ "QR,���. 

� � "ffl1T 

� 10. -arnf IDUi\m� atrtl:tttEtUt 'tl{GJif �"ffl"Cf ��cfft��I 

� 31!ilil�ttDI lR GTil q;J WTicJ � mtt lR, om � � � <ft�� 
� � 1ffi � �. 1ffi � Gfif q<ft � Wl �ti� mtt lR !_ � 1ffi 

m 
� Gfif p � ffl � "11m cfw � 'Wffillft cfw � t1 tt>,���cf> �
cfw � � � Gfif � lJ1flq � � � vJT � t1

(i} Gfif � � � TJ. !.. wm) -m Gfif � '1ljw'1,j4,tft mm t,m 
!.. oc p'
m 

(ii} Gfif � � � TJ. !.. � � Gfif � � mm t,
m 

� oc po 
m
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l 
X 

m 

� = kp1/n 
m 

log!. = log k + .!109 p

195 K 

244K 

. 273K 

P--+ 

��� 

m n 

y 

l ------
25

a 

log� 
m l log k (3T<i:1li"6)

logp-. 

s6f4.:a;f�q; � � 

X 

31�t�tM 1R 'ffitf cf;J 'Sl11Tcf � �: � aRT 11-mFc@ mm ti 
�� � "ij) q)fflJJ, � 1lA � cf.a "ij) m� "Elem ti � \:b&ll!t�� 
3fflITlf(Jf ffiJ;ll i:i � 1tA � cf.a � m�-� � t1 

� 11. � 'Q_c{ stc:ilfq(i3TI ��mat?� cnT �-���I 
stc:ilfq{lf4l � 3lmFft � � cp;if � � t? 

� � � (� � ffl m <f@l) � � � cm � �
�����cm� i:i � lW,{ � 1J11<f f<l>m vJ@T t. �
(�) � � � t1 � � � t1 � '3&>'1°�4 � � 1fi 
� t � � � i:j � llftm � cm � � � qj�qNUI 
aRT 31Wl f<l>m \JJT � t1 
� 7TTG, �.�.��I 

s;cdh,4\l � (� � "ff1TT m <f@l) � Jfq)R "ij, � � � (� 
�) cm llftm � i:i � m � � ffl �- � � � � t1 � � 
cm� � � � � � �. "1l1f "ctR"$ "<-.1 :� 3ITT1r-fi � 31q&)ftra m 
� fcl>m \JJT � tt S:qfcl-<Pft � � "ffi� "ij, � � cfficpJ � 3M!t4cf>m 
� tt � � �. As,fJ3 �. Fe(OH)J � �I 

(iii) � � � trlnR 1l !. 
m 

� � � � :JUl'P .! -�
n

�jst>'11j4it1"1 mm t1

� oc p11n, � "T7Jcf> ! <f>l 1lA O � 1 "ij, lfc1J "ID� t
m n 
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Siclfcl\c1Ji\ m � � cff1 cffNUI m � cf>Uii 'CR � � cm � �
3TT<m cffl � ffl> sMf<l•wt) � cffl. � � 3Tcfffl m uf@ �I � -l) q;UT 

�� �wfttf 3lfclR � m uf@t � �lffi�cJ>RVJ � �vf@� (� 
lJiGT -if, � � 3Tcfffl "ITT vf@ t)I � � cCf � � lITTU � �
fcl;muflffltl 

� 12. iil&l'?lcfi � cfij�l'?lcfi �-q� or&t? �'cfil�-�� 
�, ����Wfirt� �� «�ftFft? 
� 1fg�� vfif��������31UJ��
� � � � tR@ t � 31TcJ;R (�)��-it mm t "ijif 

ifsaTffeqq; � iAm t1
� l'ffiii-s �. � m (Sa) I
cJ&IGl'!Jc6 � � � � -if � � � "iRffi � � 
�3TI cffl m � �-if mm ti�� <ffl <ltM1'!}4> ���I 
-l) ��ma t � 3ffcp � -it � ���ma i, 
��.��, 

�� "l)�<J>JJ�3TI'tR"ffl1t'RJW«-J���� 
� -4>«) t � � �3Ti 'CR q;urr qjJ � � � � t. m � cJ>Rl1J

����-4>«)t1-l)������mq� 
� mtJ. � wJtre mq � t � � � � � � � �
(CMC) � l lR JJGffffi -4>«) t1
� � � � q�i-flvi4>1 

� 13. ���t? ��qft Fsfi41fc4� ��-ij�, 
� � � 31UJ � � 1lTeR 31UJ t ur) �-it�� iR@ ti -l)
lfim � "vfg3TI -if � ma t � �q'<ltli<IPtct, � � � � � �
� -4>«) t ��-it� qn-ft � �3TI q;) �.-4>«),t1
� � � fil;c11Fcllil � � � q;uri cCf � lR ��
� � � � � -NH2, -COOH, -SH, -OH � � � ma ti 
�����31UJ��-if fipc;���irfffitur) 
� � � � i, � � � Pt'4�rtsia GT -cicn -it� mm t

(a) ������cffl���
E+S ➔ ES

(b) �m����cffl�

ES* ➔ E+P
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� 14. �ffl� �f.lq 31ltrR'1Jt�lrcfiR�fcf;?rr�t? 
(i) �<fit��

(ii) ��<fit�
(iii) ���-qfts)qur��� 314'�Bf>ltll

� (i)�9�WiR 
(ii) � � � q;orr � JJq;R lR � � q>J � � JJq;R t

(a) efs31ffeqq; �. � ��.���I
(b) � �. � �.��I
(c) � � (�). � �. � q�'11Gfq; �I 

(iii) � � � -qft&)quy lfltWi � � ��)�fa,�, � � � 311tTR
lR�cTTWf>R"ij;tl
(a)��.� TITG, � �,
(b). s;ctfcl'<l4ft �.������I

� 15. �i:t�f&d qRftelRl4t if q:qr � mif 
(i) '1faf�����if �TPRcfi«nt?

(ii) '1faf \Jl(-l<{)�ct � aff¾l�.s � if NaCl� � fi:@p;rr � t?
(iii) '1faf ��if������ t?

� (i) vJq' lfq;M � � � ffi 1l � 7TlR cfRcJT t "ffi lfq;M <f>T � 
mm t atR � <f>T � mtrca m vJ@J i,

(ii) vJif vtc-14'1fGta � � ffi 1l NaCl�� vJ@J t m
� �1$-Ri<H-11$'5 ffi � cpUfl lR � �. Cl- � lR �
� � � m vJ@J t � � m vJ@J i,

(iii) vJif � ffi 11 � am � � vffifi t m � cf>Ul fc)-q-fuJ
31ml � � � 31N 7FA cfRcl i, � � � "ij)UJ �
�t,

�16. ,w;m-(�)q:qrt?�fcdlR�q:qrt?��cfiT� 
�I 

� 11Tlffi �� � � t � �&+rfclmR;@-qq, ��terr <f>T � � 1l 
.lfftm mm t � en affeJWJfm � "iji �WJT "q,1 � rATlff vJ@J i,

llllffl (�) � 'SJcf>R 
(a) -aa <f>T v@ 1l -qft&)quy ( 0/W WPR)

��.�ffi�I
(b) v@ <f>T m-f 1l -qft&)quy (W /0 lfcJ>R)I

� �. � 1#rlr �,
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� 17. q1lte\q,ifcfi �ch1���t? �Jlc6R'cfiT��I 

� 1[T(ffl "ij; � � � � 414�cf>4cf> � � t1 4144lct>4ct>, l{1t2Jf{ � 
� q)Ufl "ij; � � �C1'<1<Itld14 � � t1
m>r/uR'f (O/W) � � � JTJtA, l'flG q14=tftc1>4ct> t � vra/'ffi'r .� /0) � "ij; 
� � � "ij; � Ulg3TI "ij; �. � � 414=tftct>4ct> �I 

� 18. '�qft� qll4{Uq,(Oj ��af-R*cfiRUT'i@tf', �'tR'fGarofl 
�I 

� � "ij; � � G) �ma�: vfotfc)•wft &R vra ml � � � � � 
� � � iWJ vra �{en��� t1 � � � q;) � � � 1t 
� � t m � m � "ij; � � 31Jq,R 1t � WfITT' � m vf@t 
fcl> � qij � ft.RT m>r � � � � � ft.RT vra � � � t1 � WfITT' � 
� � � m "vl'Rfi t 3fR � "ij; � lt � 3fR vra q>J 1[T(ffl � � t1 
� wtITT' � "ffi'fl (� qij) qij 414�cf>'<UI � � lt ��ti 

(a) (b) 

� �" � 
(a) 

(a)� 1R lffi
(b) (c) 

(b) lM � "{en "ij; � 3TR � � 3TTlR
(c) � 3TTlR � 3WAT � � lffi � � (� � �)

� 19. ��*,:JR��I 

�� � "ij; � P!¥-1�Rs!ct t-
1. Pt c6T � lt � � "cf>T � �1$511cffii�-s lt 311<Rf!cf>xDI

2 S02(Q) Pt(s) ) 2 S03(g) 
� � � 1t i � � om � 1t i,
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2. � � -ij '5i�EH��\il-i � '5i�-11�s!JGJ-1 � �· � � � ffl -ij

N2(g) + 3 H2(g) Fe(s) 2 NH3(g) 
���if t ��om� if t1 

3 . .;i,reqjt'\'5 � if, � 11uJ � � if, � � 3iicRflcfh!Di � 
� 311cffil�'5 ERA if 

4NH3(g)+ 502(9) Pt(s) 4NO(g)+ 6H:P(g)
��ib>4cf> ��if t ��om� if t1

4. xi������ if� m;ff � i$i��)GJ.flef>'(Dj �
� cfffl (� ifi) q;y ERA if

� m;J (/)+ H2(g) Ni(s) � ifi (s)

�if��� m;J ��if t afR Ei��)GJ-1 fm t �
��om·�ift1

�20. �qft�'Q_cf��q;r�31'-ft? 

��clft� �mrn;����3TI��� 
WPR�TTP'ij� JfG@ffl����q;y����tl 
� i$i��)G1-1-1 �3TI � � � � cfif 5 � cfif 11 � mcfl -acf; 
� t, � cfif 7 � cfif 9 � mtf � � � i,

� cff) cR'Ollfl1@1 � � � q'(Djjciief>Cli � � � cffl �
ffi����� �ti����� 
(�) � � ��-� (�) � � ffl t1

(a) CO(g) + 3 H2(g) � CH4(g) + H:P(g)

(b) CO(g)+2H2(9) .. Cu/ZnO-CrfJ3 CHa()H(g)

(c) CO(g)+ H2(g)�HCHO(g)

� 21. f"13fl{11�2f IDU����q;r'i5JUR�I 

� 1. RJ!Ji�1�e � 3l't8 3l1cpR � � t � � �'ffi) � mat t1 
2.'ij xi��� t � Al-0-Si GTill� t cl?.U � 

m1fRl � Mx/n[(AI02)x(Si02)y)- mH:P ti
3. �� if m-T � � cl?.TI �. �3TI � 3TJcpR � 3iTpfa �

�-� �� � ffim � � 1R � cpffl t1
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4. � q�'i-<ttiq-1 '3fflTl if �l��)q;14�) � 'Jfvr-1 � ttJilqqq-1 if �

��if cZTTQq; � � � fcl;"4 vf@ t1 � vRif � � cfraffiTT �
mif 1fi�fcl>mvt@ltl

5. ZSM-5, q�)�qJi �if�� cfft'ff ���ti
� ZSM-5 ) � (�) 

�� 

� 22. � i:i(Ojj(iicfi � cp;JT i? 

�cm�� vtt �� �. �� �� � �3:it � 
3TicJ;R 1R �1R � t 3TTffi q'(Ojj(11qj � � ti 

� 2a. Pti:.tR-tR!itt w cm� <i> � cfiUl � (ii> � (iii) � 
(iv)�"Sl'lJcl

� (i) � ���if� cfiU1l cf>J fcrmJ � -gc@ � �
3lR 7TlR cfR";fT � cf>UT � � t1 � � 7TlR � � 3lR 
� t oij � � cf>UT � � t1 

(ii)� (3Jct�) � � � � � 1R � cfiU1l cf>J "tf1fiq
3TTcJR � � m 3TcllffCI � � m 3TcllffCJUJ � t1

(iii) � � � &Rl ��if� tffe � � qij �
� � &Rl � � � t1 � cf>UT � � � �
� � cfmfcl; � 3TimR � � t (cZITTl = 1 - 1000 nm)

(iv)� 'Sl1mf vfij WPm fcITT'uT ����if� 7TlR cffifT t
o1 � WPm � ll� � � � � � if-m 1R � -itG° � �
� � t 31� WPm fclRur � cf>J 1fR7T1A ll� � m vJ@1 ti
� � cJ>T � �1{lq � t, � � cfiU1l aRT wmr 'iji
��qjRUJ�tl

�24. �(�)�"i:l'R'��I 

� 1. � 3flRq; � cfiUIT ���WI 1<1<A � qjq,(flqj'(Oj 1R 3T1'cT1fuf t1 
2. � "Cfl.fi if cRJT cf>J "CJflRl t � � � � cf>J � tfccJ> t1 
3. � � qRii1Jicf>'i � WA TIP<TT � � � (m qRJi1Jiq;) 'iji �

"CJflRl (�) ffi � qiRl7J t1
4. qjjt;ifeq;, �. �. � 'iji � � � tfTlRT � � if am)cf>

���ti

� 25. �cp;JTf? ��'cfil���I 

� � cf>UIT cf>J cm���� vRiJ � GFIT � m-a t. � 
� t1 <) � � cfTCJ � am)cf> cfTCJ, � sf>fCfc cfTCJ � t � � � 
�. � � � � (CMC) � t � � 1R ffl ti 
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�31UJ�3TI<fiRlf�WPR�m\jfffitfct;� �l�i!<f>l4.=t m� 
1fi7T � "ij> � � 31R @'@ mm t � � 1fl7T � "ij> 1l!io lR � ti 
� � 1f � q;J � � � q;J � i, 
(� "ij>� � 18 q;r � �) 

�26. Ri;JW"cfil����I 
(i) v_<.Wfi\eT�

(ii)�
(iii) �l�eT�

� (i) q('Cfi}t1it-t � om (� �) q;) 1.:&til�1<>1 (�m lf1'c2Pf) -il � 
fct;m uJ@T t m EFR qffi � q;) 1.?&tilt11<>1 � t1 � � 
�lf�q;J�I 

(ii)� � � � � om m �. ire 1f � (��
lf1'c2Pf) mi t. � � i, � �311. � (om ire -il), �.
�. �. c6lc:..=tl:tlcf> "ffl �I

(iii) ij•��t11t-t <� m) � � � � � � -il "Clft�
("Clft� lf1'c2Pf) mcfi t, �l��'itttcl � ti
� � � 1f � cRc1, � �I

� 27. '�-v_q;��,�qft-v_q;�t'W�1R'fl'tq-aft 
�I 

� � � � .,@, � � � t � �� � t1 � °f9 � 
� Gffl31T 1f �if t � 3RJ �3111f � me) t �. NaCl� 
Jfcf;R q;r � � t � "ffllfR@: �if� t1 � � lf1'c2Pf 1f �if "ij> 
"tfllA � qR"ffi t � � 1f � � lR � � � � qR"ffi ti 
am: '3,CR � Tfll1 � � t1 
�: � q;un q;r clJRf 1 � 1000 nm "ij> &Bi 1f � t1 � q;un q;r clJRf 1 nm� 
� t "ffi � � � t, 3lN � � 1000 nm� 3lfaq, t m � �

�t1���GFfl"ij>����t1 
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