
ffl � 'CRlffUJ � � � � �lcfftlcf>-<01 � W1ft � WfUI 
&llffil � � � W1ftl � "cf>RUT � 'CRlffl1j 3lR � 'CRlffl1j "ij, � 
iR � 'cf>T tt�tt4Ml cllffUT � � t1 q ... d�cll!i6 it� 'CRlffUJ + s�lcfftlcf>-<01 

� Tt t vfilfct> �l!itcll!i6 i:f � + 3�lcfft"jq,'(Oj � Tt t1 3IB: �l!itcll!i..sl � 

3TQ&1J � t1.:e.1tcll!i6 � tli5tt4"1Gft � ti 

�2. wf-15�'fficil� 61�41�.sl qBiH3�11i@�cflnt?

� cfll-15 "ij, �� � .l'{ Bi� � � "El 3IB: Bi-H 3Tiir-\:f � � 
3M 3lR Bi-H � � � � cf>l{ "El � "cf>RUT t fcl; Bi-H �. crrf 
"ij, � i51!i�l!i..s'i c6l � 1l 3TfflT.fi � � (�) m � t � "cf>RUT BiH3 

���ti 

� 3. -sl� .. 11�@�11 (N� cf;tR�mtr'tRclili fRi4Ptft� cp;n,t? 

'irn N==NiRf � '3"T%f iRf �� "ij) q;R'Of '51�.:rng��GI., � "ij) -arct i:rx � 
�ti 

�4. �cf,1�qij�'$@-q3ijqit4cfi�cfilq1JA'·�1 

'irn � � i:rx � � � am.� uffift t1 

N2(g) + 3H2(g)�2 NH3(g), �,H0= - 46.1 kJ mol-1

vè;k; 
7

The p-Block Elements 
Cykd ds rRop-
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m-� � � � � G("ij � � ffl "ij) � � maT t1
� � "ij) � 3RJ �jtkcldii � � Wf>R �

(i) clN - W"f'ijll 700 K
(ii) G("ij - 200 qlgii0'5&ft� G("ij m 200 x 105 Pa
(iii)�-��
(iv) • - i1'1R1'4'5'1ii, MO m K:P � Al2')3

�5. Cu2+ �'$����'i:fi«ftt? 

'irn "GJiJ �. (� � � i51��1cf@�'5 �) cu2+ 3WFff "ij) � 
� fil;m � t "ffi e.�1�4\., cJ;TtR (II) amA � � ffl � cJ;RUT � .ftm
�mm-art, 

Cu2(aq) + 4NH3(aq) � [Cu(NH3)4]2+ (aq) 
.fu;iy �� 

� 6. N205 -q .:i1�;£1ijj;:i cfft tt\?ticflijjcfidl � t? 

:o� /R" ;,a= 
N N 

:g/ �o

� N � � 1fRJ 4 � "&> � � t, 3IB: � �i5tf4'1WtR1i 4 ti

� PH3 � PHl m if 4>1M'<ti � sp
3 � t1 PH! "ff��� t-

� PH3 "ff cft;f ������ti PH3 "ff� alR � � "ij;
lfc2i � "ij; � � cfflUT 109.5° � cpiJ mm t,

0 
H4)H 

PH3(�) 

H 

I 

A'H  H 
H 

+ PH4 (i1��<1) 

+ 
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� 8. � 'IDffi t � ffl q,ff<hlHt q;) CO2 � � c@jq(Uj -ij � 
�����lp:f q;m t? 

etcf m Q>IW>hti q;) co2 "ij; � qjdjq'(u, "ff���� "ij; � 
7T1f ffl lR PH3 (�) \IBA� ti 

P4 + 3 NaOH + 3 H20 � PH3 t + 3 NaH2"02 
� � �l!Z4)4>1-N>l!Ze 

tfct PCl5 "ff 5 P-CI cPcl t � cft;f �� P-CI 31liRcl (�) � cIT 3T� 
31liRcl � t1 � 3T� 31liRcl, �aim 3TTirm � � � t � �� 31liRcl 
� � �-q � � � lR ��mm ti vfiir PCl5 cffi 7T1f fcl;m
uJTdT t fil cpiJ � ffl 3T� ��vi@ t � PCl3 cRcfT t,

PCl5 � PCl3 + Cl2 
� "lllt ffl lR PCl5 Gl:4Q1Rkt m \if@T t � � "lllt ffl � � m \if@T t1 . 

ECI

�1t,?
I 

� ,, \ 
,,, 

, ��,�
,,�P�m \ 

Cl �----1��CI 

Cl 
PC'5cf;J�31fflg 

� 10. PC� qft 'llm � -ij �-� ad�fAilil q;r � e41cfi<01 
�I 

PCl5+ D20� POCl3 + 2DCI 
POCl3 + 3020� D3P04 + 3DCI 

PCl5 + 4 D20 � D3P04 + 5DCI 
� ilR) 

� vfc1' 

� 

� � 
� � 

� 
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� 11. H3P04 qft �q<JTt? 

irc'f H:f04cf>T�3Tfffl�WPRt 

0
II

HO/ \'OH 
OH 

� � m-Q> t � � 3 P-OH � t vTI ��if 3Wffern � � 
H+ 3TflA �� � t 3ffi: H:f04 � � � ti

H20 
H:f04 � 3H+ + POt° 

3ff\4fq,'f-N>)R<t> � 

� H:f0311 p� �1cH-ftc6'1°i � +3t (� �l�qj'<!Oj �)I 3@: vfij 
&14fCJ>1M-<t1 � cJ;) Till � vfffiT t en � �Mlj41Rie1 � &14flJ>1MR<t> 
� (m CJ>1w,�Rc6 �) -a� � � t1

+3 .y-q +5 -3 
4H3P03 � 3H3P04 + PH3 

� � � � � 
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� 13. �� q�tq'{_of ffiffiq;)��I 

efi'1 � cfft '34cl&:4dl � 'ffl'fl � 1l � � \14C'1&:lcil � 0.03 'fl 
0.1% t1 � � 1l f.p;J � 'Jl � � t 

(i) � 'ij; � 1l, �. � {CaS04·2H�). � ciJqUJ
{MgS04 · 7 H20i � (BaS04)

{ii) -tfo<t>i$'5l 'ij; � 1l, �. � (PbS), "lfflG � (ZnS), cfiTtR � 
(CuFeS2) 

� � �� lff.{T vt41C'll:!-&"1 � i5i��)Gi-1 � � � 1l � � ti � 
tJGTm ��. m-eR, �. tlITTif, mm, if@'�� 1l � � t1 

� 14. cflf-16*'ijtqt* EU�.ill�*��*sPJq,1@ftgq1 

efi'1 <flf-16 � � � i51$�1$61 cf>T � � H-E 3Tlil-tJ � � � 
'1tjw+ilj41t11 mm t1 <f1f 1l � vJA w. 3Tlil-tJ � � � t ctmfcp 
3ITTPcT � � t1 3@: 3ITTPcT � � cf>T � g3TT wii f.p;J t 

H20> H2S> H2Se> H2Te> H2Po 
cITQFT � q>J SPl{ � � � t1 

� 15. H20��H2Simcf<ifl? 

efi'1 H (2.1) afR O (3.5) � Riqct-::fi.0iic"1<t>ctl31T 1l 3RR, H (2.1) afR S (2.5) � 
Riqct-::fi.Ollc"i<t>ctl� 1l 3RR 'fl � t 3@: 0-H � S-H � � 3T'Qfflclm � 
� ti � cf>ROT t fcl> i51��)Gi-1 � H20 31Uj31T <))- ffi "Q'TllT vlTffl t � H2S 1l 
� � ti � Wf>R 3TQ� � 3RRT3TUjc1> � � cf>ROT H20 s;cJ � 1l 
� cfilTGfR (�) qj�'<qiHl � � cf>ROT H� TM� 1l '41t � ti 

H-0--- H-0 --- H-0 ---
1 I I 

H H H 

� 16. RA�f&a-q��-�rnq aticffn\Jl9i*lll'i�3tMfst>lll�c6«11' 
l? Zn, Ti, Pt, Fe 
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� 17. R'-if�Asid 3iMRhtt1aif cfi'I' 1{Uf �I 
(i) C2H4 + 02 -----+ (ii) 4 Al + 3 02 -----+

� (i) C2H4 + 3 02 -----+ 2 CO2 + 2 H2O 

(ii) 4 Al+ 302-----+ 2Al2O3
��Pt�'i� 

� 18. 03 
�11i@aififft1cfil<cfi'cfit��cpu'cfi«fif? 

� 03 � � ai1<Rfl<f>i-<<f> � � � 3lfflA) 'fl � 3ti�Gt'1 � � t,

03 � 02 + [OJ 
3TTvfFf -s1$31'fcf-«'lui., -'fquffif � 

� 19. 0a cfiT ... ,S11ti1cfi ��mr�-t? 
� \ijiJ 31l"Gtr-l, � � c�� �). (pH 9.2) � � nRt·l,�a cr,��14'1 
\'.Stllfl�I�� fc@<A "ij) � 'fl � cfmfi t "ill � � m"cft ti �
'JtRq) � �14)-flt4;e fc@<A "ij) � � � vfT � t1 � 03 fm "ij) 
� � '11-:Sllt'icfi Fctfu ti

� 20. aGf � mffl f '1fif � 6i�3ilcfEti� cfil' Fe(III) 'ffiUf � � 
fc@1.R if��� t? 

� vii{ SO2, Fe0II) (� �) "ij) � � it � � umfi t m �

� Fe (II) (��)it m vfTdT tt � SO2 � � q;J <fITTi q;«ft ti

2Fe3t + SO2 + 2H2O-----+ 2Fe2t + so�- + 4W 
� 3ITTR (�) � 3ITTR (311�) 

� 21. � S-0 � cfit � 'tf{ � � '11T S02 3f1Jj 'iRffi t �
S02����S-O��t? 

ffl sO2 � it GAl s-o � c6t � 'fl6=t14'1V1l tt GAl c6t � �
(143 pm)� t1 "lffl °G) � � "q,J � � t,

.. 
s s s 

•. � \.o ·. ·o' � · o/.··-� 0 .___. • • o· == o

••[I] •• •• [II]
••
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� 22. S02 qft�q;r't@T���f? 

� ���cJ11>ft�iR=ft1��q;r-qay�crr��am 
fcl,mvf@ltl 

(i) � � 4)��14'1 � (VII)� cf>) � <fR' � ti

5 S02 + 2Mn04 + 2H20 � 5 Soa- + 4W + 2�n2+-
� � 

(ii) � � 4)��14'1 '51$sffi�c. � ct>l � � � � cfR' � t1
3 S02 + Cr,f)f- + 2W � 3 so�- + 2Cr3t + H,P

� � 

� 23. o-lcfR �q;r��FiA'll H2S04 in;tq'{uf �f.l,mrrtt 

� �04�� 
(i) � � �. � � � � '1t21<1R'i<tt � � -ij � vf@J t1
(ii) � ��)fa4¥-j ij; "ffltR -ij 1fmlT � vfTffi t1
(iii) � � � � � -il � vfTffi t1

� 24. � lfflili "ID'U H2S04 cfIT � -q � � � � 3tlc:t!l<4cfi 
qRf{-€ffa4f q,1 �t 

� t1�q, � � � -il v,p5 � � � -il, � am s02 
� q;r S03 -il � �Tcf<1lq,-<01, � � t1 

V/Js 
2 S02 (g) + 02 (g) ;::::::=:= 2 S03(g); &,H° = - 196.6 kJ mo1-1

720K, 2bar 

� � �� � '3@'1°ft4 t � 3111 � "il 3TJ<rcR "il q;ifi amfi ti
am: �-� � � � f.t1.J ffltt � � c;Til am� -il � t
�mq�qjll���cR-TI��llfa�m�I 
cfffifq -il H2S04 ct>l � 720 K 'ffi"CJ, 2 bar Glir 3lR � V,P5 � � -il

fcl,m vf@1 t I 

� H�04 �wrc;r �t �if��� 3rnwft � Hp+ 3TflA�tl 
3IB: Ka, 

q;r 'JfA � � t1 � HS04 3TTlA if � � � t1 
3IB:, � Hp+ 3WR � � mta mm t1 � cpRUJ Ka, ct>T lJR � cp1l 
mm ti 3@: (Ka2 

« Ka, 
) 
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� fcra?R .-q .-tiW<ffect, � 'qjJ � en � -q mm t
(a) H2S04 (aq) + H20 (/)�Hp+ (aq) + HS04 (aq};

(K
a, 

::: iTg(f � > 10 } 
(b} HS04 (aq) + H20 (/)�Hp+ (aq} + SO�- (aq}; 

(K82 = 1.2x 10-2)

� 26. � � �, � � � av.rr '1j(?flfl'1i-i � 
� � q;) 'qffl � � � 'ff'-IT Cl2 clft ancffftcfil<cfi � clft � �I 

� F2 WITT Cl2 'ij; gc-Miciicf> Q-l•tlftlqcf> 'T1f

- ;{�f' . · -,A · � r A�� .. r 

=��or, •.-�• . - I •. : • -

-

. 

-

_':_ ·: 

158.8 
242.6 

-333

-349

515 
381 

����tfcl;31TiPcl��W!TI�·�� 
1l'R � 'ij; � � t �- vlc-14)GM � 'qjJ 1l'R �� °ij; � � 
� t1 � cft.:ff 'ij; ll1l1cn � � <ffl'ffi t1 � 1l'R � �� cffi � � · 
� -q � �<Rfiqjj'(qj iRffi1 t1 

��H0 A ' Ho A ... Ho 
.!x2 (g} 2 

x (g} 7@0 

� > x-(g} -�-----t x-(aq}
2 

� � gWiiciicf> aifcffi1cf>l-lcf> � cffl � \jR'f 'ij; � � � 3tR 
��uJT�tl 

2 F2 (g} + 2 Hp(/}-+ 4W (aq} + 4F- (aq} + 02{g} 
Cl2 (g}+ Hp (/ }-+ HCl(aq) +HOCI (aq) 

� 27. ��lRT��� 01t11q1;:q &Jqffl'q;)�1 

� �� 'ij; en 3RWfRf � � Jf<PR t
1. �'Wcffi���t���3Ffq;"�

�ti
2. 1liRif �lii�)W:1 � 'ij; "qjRUJ �l$�'1w1 �� (HF} � t (�

293 K} � � t;lii�'1w1 � fm ti

�28. �¥iJ�q;J�WtJt1��1 
tre� lfl.ft -q � 4)��jqJi, ti•4'�1qJi � � 'ij; �. � � 
� � � t1 cfffitq "q � �=���(�am
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2.5%) t1 � � � � cf?J "rt � � t1 � � � 1ffG°Cfl "rt 0.5% 
� � � -tUrecfle'< if 0.2% tJq; � � "tJTm \ffim t1 � � 
� it NaCl ctill q51.fe11�e (KCI · MgCl2 · 6 H20) � � � ma �I 

� 29. c1; cfft��q;rqiRUJ�I 

� � � � � �1cfillq;'<01 � "cpRUJ t1 uJif � � � � � 
t m � � � � t 'GfT � � q;) fcRR;rn � t,

Cl2 + H20--+ 2HCI + [O]

"MR � + [O]--+ � � 

� cf>T � 111WJ � mm t1 � � � eq�Rf if ql-=t�Rlq; � 
� 'Q'GleTT cffl fcRR;@ � t1 

� 30. �!iiJ�i\ffl�";fl'q���ih:r��\lffiftt1 
� (i) � (COCl2) 

(ii) 3T� (CCl3N02)
(iii) � irn (CICH�H�CH�H�I)

� 31. 12 cfiT am1T ICI � fshltlflftt1 cp;rr t?

ffl ICI if �. I-Cl 3ITTPq, 12 if � 1-1 3ITTPq � � if � ma ti 

3Rf: ICI, 12 � �-if � fhi�1�fte1 ti 

� �it� q;q � � cf>Rl1T � cf>T "G'CflWI 4�ct1&'1� ��if 
�vf@ltl 

� 33. f.1+:t�f&a eailcfi<u1 � � � 
XeF6 + H2O --+ XeO2F2 + HF 

iftwf XeF5 + 2H20--+ Xe02F2 + 4HF 

� 34. � � � q;r � � cp;rr 'cfifcR t?

� � 3TRf � 3Tt� (3.82 fG;f) qfffi � ��4)\:1.ff � t1 3@: .� 

�cffl���tl 
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� 1. cf1f-15 � � � � � cf,1 � �cl�IT�cfi fcRR:r, aticfmcfi(Oj 
�, q(tufoqcfi 31lcfiR, � � � fciyd5't01iciicfidl � �-q � 
�I 

ifc,wf cA-15 � � � ffl1IR1 � 
rn ��c@f.lc6 � � ri ct> � ct>m qij �<it�1Plct> fcRrnt, ns2np3 

mmt1 �ri �s-�� �mat� p-�3lt�mat 
"Gfl � �<it�1Plct> fcRrnt q;) � � � t1 

� -11��)w1 (7N)=[He]2s22p3

4>itcffl·Ht (1sP) = [Ne] 3s23p3

(33As) = [Ar] 3d104s24p3 

(51Sb) = [Kr] 4d105s25p3 

(a3Bi) = [Xe] 4 t145:t 105s25p3 

(ii) aifcm\q;iOI � � ri � "ffllJRr '111<Nflcf>ii:Oj �. -3, + 3� 
+st1 m � mg t'f� �cf.a� cpRUJ crtf � .fii) � 3lR uJA -q-'(" -3 
JJT<Nftcf>ii:Oj 3TcReTI lfGfi@ ffl � "Wffer -erea) t1 qffifq � Bi -3�1<Rftct>ii:0i
3TcReTI � w:IG � � � � m1
cfll � ".fii) ufA' -q-'(" + 5 �j<Nflq,i(Oj � qij � "EfccTT ti � +3

�,<M)ct>ii:01 � � � � cf.a � ti (� � 1J11l9 � cpRUJ)I 
� � � � ffl -q-'(" '11��)'11'1 + 1, + 2, + 4 �jfflqji(Oj 

� ift lfGfim � t1 lJ>lffiHf ift � 3TI<Rfi� �. + 1 � + 4 
�j<Nflq,i(Oj � lfGfi@ cfRffl t°I 

(iii) � 3Ticffi" crtf � .fii) uJA -q-'(" -a�fiq)'1ict> am 3ITTA\ (� � fctffl
� �) �311 � m if � � t°I N � P cfcf> -a�till)'1icf> � �
fcl-qlii:ofl� cf.a� ti � As� Bi crq; -a�till)'1ict> � � � qiJi �
��ti� 1lRl � � � � d�/m f� � � �
qiR'O'Jtl

(iv) amFA � crtf � .fii) uJA -q-'(" � � 4-<'il�qcf> m �
WITTtR cf.a � qiR'O'J -erea) t1 3ltffl p-� �<it�Plcf> fcRrnt �
� � � m-e m "ij; qiR'O'J wra 3ITT@T � crtf � 1 s "ij;
"ffitIT � � �. cfll-14 � � � 3Nffl � � t1 �
31Tlf-F1 Q.e)R>clll) q;y � wlJ � WPR t

�;H1 < �;H2 < �;H3 
(v) Fclgd?ti.Olltflcffdl �= cfll � � uJA "Q"'(". 4-i:'il�qqj m � cf.a "ij;

� fcl�ct�0iit'f cf>ctl cJ;J lfR iTcffi t1 � 1lRl ri � � 3RR �
3M�t'I 
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� ..,ugf,ut.., fhq'<•11'1cf> � 1l 'Q11tT uJ@T t1 ..,.��)Gt.., � en �an � �
� (N;;a1N)� � � 'cf>R11l � 3ITTR:l � � (941.4kJmol'"71 ) 
� t1 � 'ijq;R "1i��)Gt"1 31tA "ffiif � 1l � t1 

� fcJtJfuJ 4>itll>htt (m 'lJT lfim) P4 3l11j � iAT mm t � N==N � � 
3Nffl (941.4kJmol-\ P-P � � � � (213kJmol-1) mm t'I 3@:
4>1t<Jilrn, ..,,�s;)ut.., � 3Nffl � � f?l,41ilfte1 �I 

� 3. qtf -15 � � cfft (I\Uqf.14, faiq1:tftMdl cfft � cfft � �I 
� cJlf 15 � rntTT � '<itii4Plcf> f?l,41!lfte1dl 1l � � � t

(i) aif'flftq;'<Di � � (1) cffl '3ffi �I
(ii) ijl$flGM � � fitnwA)('fdl � �1fr "ffiif EH3 ll<ffl � � 1f-=I'@ �I

. �. E=N,P,As,Sbtl
(a) t?•��i$Ji cffl � � cflf 1l � uJA w trem t'I
(b) t?l��1$�1 cffl � � cflf 1l � uJA W � ti
(c) t?i$�1$�1 � � cf1f 1l � uJA w trecfi t1
(d) NH3 cffl � . t?l$�)Gt"1 � � "cf>RUJ PH3 � � t1 �

e1$�1$Ji � � PH3 � BiHa cfq; � ti
� "ffiif � "1i��)Gt"1 E2H4 lliliR � � 1ft 'iA'@l �
(�-N2H4)

(iii)� � � fit;41itflt-1d! <flf-15 � � cIBf EX3 � EX5 � �
�rAm�I
(a) NBr3 3f'R Nl3 cm � � EX3 tr.ITT EX5 � � � � tr.ITT

��f?t�4 t1 � uR'I' eRT uR'1' � m \il1m t1
(b) N"<m� � cfli ��1fr � EX5WJfi��"iRffi t, �

ffi'tRT sp3cJ-� � � �ti'1"1di� fh�f&I� � t'I 
(iv) aif<ffilw, � � fil;41:/i\('fdl � � "ffiif G) Jrq;R � � E203 tr.ITT

E205 rAm ti � "11$�)Gt"1 fYJt-fYJt �� 'ffi � � � cfjRUJ
� ai,cN1.,,cf>'(Oj �an (+1� +s)� 31-)q; � � t1
(� N20, NO, N203, N02, N204, N"°5I)

E205 � � E203 � 31ftrcf; mcfi t'I � cffl � :JUT cJ-it �

�"GJAWtreart'I
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� N � P � fci f:!d31i:Ullcil4>dl� "ij; lTA � : N = 3.0, P = 2.1, H = 2.1 'ti 
-il��)vl-1 � �l��)vl-1 � �f:!d-::#:Ullcilcf>dl'111 1t 311l� � 3RR � � � 
� <A ti�t14'i"11 � � � � 'ti � cf>RUT t f<l> NH3 31Uj31T "ij; � H-31liPcl 
6FlcIT'tl 

4>1-N>l'<ti o2TI �l��)v1.:i � fciqa-::tt:01icil4>dlq � t � cf>RUT t � P-H 
ti�t14)"11 � � moT 'ti am: PH3 31Uj31T "&> � H-3ITTPcl � ffl ti 

� 5. St4i•i:tll�I -q �,�cfNH � � t'? � � � 31Mfsti'-11 cfil 
<m1C1Ptcfi eiflcfi<oif q,1' �1 

� '1i�stJui'1 � 'ffi 'ifft Sl4) .. lilllcll � 
1. i:14'i•lilllcll if �1�'11��'11'1 ffl' "ij; � � � "ij; � �

���"ij;���umfi'tl
NH,iCl(aq) + NaNO2(aq) � N2(g) + 2 H2O (/)+NaCl (aq) 

� � 1t � 1ff.:IT 1t NO � HNO3 � ffl �I � ,m q;) � 

� � ,fi�qj 3P(; "ij; � � 1t � � � � fctxrr \jff 
�i, 

2. �l�-il��)vl-1 irt1' cffl' � �l�stil�c! "ij; cfTQTlT � � � JITta fcpm
"vl'T�t,

(NH4)2Cr20, �N2 + 4 H2O + Cr2O3 

3. 3Tfa � � 1t -il��)vl-1 � m � � "ij; cJTQm � �
1fi mt<f � \jff � i,

Ba (N3)2 �Ba + 3N2 

� 6. -�"cfi"I aild!P,i:fi ���'11@lt? 

� � cpl � � '1l��)v1-1 � �l��)vl'1 � � � aRl fcpm 
vJ@T i, 

Fe203 /K20 � Al203 
700K,200� 

N2{g) + 3 H2(g) :;.:::::===:: 2 NH3 (g)

�,H0 = - 46.1 kJ mol-1

cifl-��"ij;�.�Glif3FOf.'tm�m"ij;��mmt, 
3Ff)f.'tm "ij; � "ij; � � � � Wl>R t 
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1. crrq -700 K
2. Gfir -200 x 105 Pa ("lff 200 qlg'1°-s<>1}
3. �-Fe2')3
4. •~K2O� Al2O3

+-- +--

! 

700 K � � 

----+ 

N2 + H2 + NH3 
� NH3 

� � � � � � 

� 7. � � eq�u�� fit; cfiTtR 'EIIg HN03 � w;J 3tNMiltl � � 
�f1Fr���t? 

� � mg� HNO3 � � � � �. � HNO3 � � � vfA 
crrc;ft�-qx�1RcJ>«tt1 

(i) cf>TtR" mg, � HNO3 � � � � .:mgfM-1 (II) � � ti

3Cu+ 8HNO3 (�)� 3Cu(NO3)2 + 2NO+ 4H2') 
(ii) cf>TtR" mg, � HNO3 � � � � -1i��)GM (IV) � "lfT

'1i��'1Gi-1 -sl�lcffil�-S (NO2)� t1

Cu + 4HNO3 (�) � Cu(NO3)2 + 2NO2 + 2H2') 

� 8. N02 atlT N205 c:fil � 4<i:1-1ia« cfit �I 

� N02 qft � �
N 

. � 'o·· 
=�- .. 

[I] 

N 
. / � .. 

�·o �o· 
.
. 

. 
. .
. 

[II]

155



� 9. HNHcf>1UT'q;f'qR, HPH, HAsHcf'U HSbHcfiTOIT� 3A� �cpff 
t? 

� cfll-15 � t?l��l�'5'j if � 'tRlW1] E � f) 
E=N,P,As,Sb,Bi)sp3 -� t'I cf1l if��� "GfA "CR� E
f4ga-;:ff.0ii�c6dl � t � m � t1 � � 'tRlTTU] "ij) H/ \"-H
"'tfm 31N � � � � � � iR-0 if� q;lft 3ITTfi H
t1 � Wl>R cflt � ";ft'ij "GfA "CR 3ITTPcl cfTTUT cfcaT \JJTffi t1

311!1 NH3 PH3 AsH3 SbH3 BiH3 

amFllif;)ur 107.8° 93.6° 91.8° 91.3°
goo 

� -il��vt-i � 'ij) � d1t-p1t � � iAT 'QTffi t � � 'ti4)vt<f>dl
� if d-� � ma �I 3@: � fli5'ti4)vtc6dl 3 cJcp � t'I �.
R3N =0 if -il��'1vt-1 � 'ti4)vt<f>dl 5 � �I 3@: � � � "QTm vJTdll 
4>1M�tt if d-� � � t � q;RUJ � d1t - p1t iPi=l iAT � t �
� tt�'ti4'1vtc6dl 4 � � � � t°I 3Rf:, 4>1M�tt R3P=O � t ftrttii
� fl�'ti4)vtc6dl 5 t'I

� 11. � fct; cf<if NH3 � f � BiH3 � � � f 1 

� -il��)vt.:icf>Tm�:?l��ifcf>l{mmt
('tRlTTU] � : N = 70 prn Bi = 148 pm) I � 'cpRUJ �:?l 'tRlW1j � � if
-il��)vt.:i 'tRlW1j "CR �cl�1.:t'i cf>T � � mm t'I � 31tf t � BiH3 � �
if NH3 � � � � � � t'I 3ffi: � � t � BiH3 

���ti 
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� 12. �,�cfl"H f,q(i-ll'!rfi � � � -q � � t � 4,AA,\H-1 P4 �;� 
-ij,�? 
� -1ug�h,-1 m-e m, � �qa·::ti.Ollciict>ctl � cfITT1lT m � m� p1t - p1t 
Els3ITTr-'cl iA"@) t1 3IB: � GT "WTTUJ3TT "Q> � � � � m� � �q•<'-li"Jc6 
3lUJ � "ff -qn:rr vm=rr t1 tRg CJ>1-N>�·H1 ct>T m � t (l� ��a-,ff:Ullciict>cti q)J 
llA cJill ti 3IB: � p1t- p1t Els3ITTr-'cl -;, � � � iPcT iAffiT ti � WPR 
� � � CJ>i-&il-<ff, P4 3lUJ "$�"ff 'Q'nTI vJraT t1 

� 13. m lfiTM<� ffilr� lfiTM<� �'!I°IT'qft�f1Frnraif q;)�, 
� m CJ>r-N>hff a�� CJ>r-N>hff "Q> :r7IT � 3RR 

1. � � lITT"1=fRfi m lfl1fl oTfJ t1 � cf)oR 3lR fit>tc.�14 � t1 
2. � TitT � � ffiA t1 � � t1 
3. ��ti ���ti 
4. � � � fit>lllrrlC'I ti � fit>lllrrf@I cJill ti 
5. P4 3TUJ, ¥C'I' qh�Hqfoi1 � � aRT P4 3TUJ, � � � it ffi5ti4��

vfa.t1 3TfiPq��t1 
6. � 4>,M-<ff ���mm t1 ��it��mmt1

(H1),a<fi�)
7. � � "ffitf cJill t (303 K) I 3IB: � � "ffitf � t (543 K) I 3IB: 

3ITTWfi � � "ff � t, 3ITTWfi � � "ff � vR>l'ffi t1 
8. � it 3ITTWfi � � PCl3 3TR � l'f4 � � � � �

PCl5 � tt qRoT t1 
9. CS2 "ff � tt CS2 "ff � t1 

iftrf N-N iPcl, � P-P iPcl � gwTT it � mcTT t � � �

�Jtcr�Wi q � 3RR1 �Jt�1Plct> � � cfITT1lT iPc1 � cJill t1 qR011Jia: 
-il��)Gt-i � CJ>lt<ffl'<ff <l> 3'.{-q� � � cJill t1 

� 15. H3PO3 qft ��i-lli4lcH 3iMfstiltt �I 
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ttff aiietl4>lM"<� � "1pf 'ffl w �W1ijq1Rm � m4>1M�cp � � 
� � t1 

+3 A +5 -3
4 H:f03 � 3 H3 PO 4 + PH3 

� tp'f�� �� � tp'f� 

� PCl5 ll, P� '111�q;'(01 � +st vi)� t1 � � 3fR -nff if&"T 
�I am:, PCl5 � 'cpl cffl-d .,tff "cpx � t1 � � 31tl-fl �1cffftq;'<01 
� + 5 � "Efc1ifR + 3 "cpx � t am: � �lcffftq;1'<q; 'cpl cffl-d cfR � t1 

� 
+5 +3

2 Ag + PCl5 � 2AgCI + PCl3 
+5 +3

Sn + 2PCl5 � SnCl4 + 2PCl3 

� 17. 0, S, Se, Te� Po cfiT �it�TAcfi �, ail'cffftcfi{OI �, � 
�f.li:lfur��if 31Tc@m{Qft��1tcpf if m'cfifaci;�1 
ffl -��lf.lq; � \n"CR � -1"4 � "&> �cl�lPlq; � � JJq;R �I 

lRcl. ,��f.lcp � affq'fllq,,(01� 

aO [He] 2s2 2p4 -2, -1, 1

16S [Ne] 3s2 3p4 - 2, + 2, + 4, + 6
34Se [Ar] 3ct 10 4s2 4p4 - 2, + 2, + 4, + 6

52Te [Kr] 4d 10 5s2 Sp4 - 2, + 2, + 4, + 6
54Pa [Xe] 4,14 5d 10 652 Bp4 +2,+ 4

� �'41 ocqt "&> il'IBl 'cf>m "cpJ ���lPlct> � � (n s2np6) t1 am:� cri-16 
ll��"&>meJ��tl 
aifcffilq;i(OI � 3llfflcp-(Oj � 1ft \n"CR x=rR'Dfi ll cft -Jt t1 crl-16 "&> �'41 
ocqt � 'ffllfRi '1tlctt1lcf>-<0i � -2 °ti S, Se 3lR Te, +4 3lR + 6 �1ctt1'1<6-<'?I 
�.Po,+ 43llctt1lcf>-<0i � J:IGfi@ ffl t1 d-"cf>lffcf>'i � � 'ij; cJ>RUT 
� +43lR° +63tjcffi)cp-(Oj ���°ti am:� �'4) cf)J' � cfll-16 
ll �t,
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6•51§1151<iJl cf;J iA9'T -l) �-4\ oct1 H# (E = 0, S, Se, Te, Po) lfq;R 'ij; � "iflffi t1 
� H20,H2S,H2Se,H2Te-a� H2Po vrc,r "ij; � �-4\ � � 
� cJIB � t1 � � � H20� H2Te(fcf> � t 1Rg cJ"1f if� vfA tR 
��ifcplft3llcfit1 
��311 "ij;�-tR '4t �� cm cJ"1f-16if ��t1 

� 1a. ��a:rrcfl-fl"'-1 �i?'at���.omt? 
iftif � m cJIB � 3lUJ if 3RRl ���1Pl4> � 'ij; cJ>RUT 0-0
3TTif-lcl, S-S 3TTif-lcT � � 1l � mffl ti � ��ci'::tt0llc"-t<t>dl 3lR 31Tcf>R mcT
m-;) � cJ>RUT, � P7t - P7t ffs3ITTr-\:T "iR@) t1 3@: � ffiq-<itl'!Jcf> 3ll1j � � if 
fcmSJA t ulT �� � � � � m;n aRT � ma t1 � lfqiR � 
"cf>SR � mtr tR -fM � 1l � ti � � p1t - P1t ffg3TTif-lcl � � � cpl{ 
ti � m � � cpl{ ��d-::ff.Ollc"-tcfidl � � cf>RllT � � S-S � 
3WFt1 "iR@) ti � cJ>RUT t fcf; � � � � t � ti§q-<ill'1<f> 3lUJ Sa 
� if fcmSJA mtft t1 am: � "cf>SR � m-cr tR om � 11 fcmlJA mtft t1 

�19. �O➔O-�O➔ o-
2 ����cnT-l=lR"tffflm,�

ffilm: 141 � 702 kJ mor
1 t, 31fCJ � � cfi\ � f fcl> o2- � er@ 

3flcfftl�6 � aFm f -;r fct> o- er@? 

0 +e------+ o-,

0 + 2e------+ 02-, 

M
g

H = -141 kJ mol-1

'1.e
g

H = + 702 kJ mo1-1

� � TJ-l) � � � t fcp � � ?tiUmR (0-) m � WAT if 

ffifi4)'111 ?ftUmR (02-)ffl if��� 3fiq:l4cf>dl � ti (�4>fi4)vft � 
m if � � � ti) "CRg 02- � cJIB � � Na 20,  K2O � 
� 1l � t1 � q;RUJ � t fcp � � ?tiUmR cJRi) �1cMl�'51 � WAT 
� ffiti4)'111 � cJIB 3tlcffil�-s1 if J:l'iRiJ � � � 'ij; cfflUT � � 
��ti 

� 20. �-� Q.-OelHt �cnr ��f? 
iftiJ crc-1h)crtj31R'l cf;JiA m �3TA, -1ng�)G1-1 3lR � 'ij; � � 31TvfR � 
�����ti 
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�21. ��IDUH2S04��q;JciJUR�I 

� fl�qj � 'c6T � (� lrsl>'I) 

���-if�mcrrtI 
(i) � �311cffil�'5 'c6T 'iA';rJ � "R2TI � � q;) � "ff

�S02mta-mtI
Sa + 802 � BS02 

4 FeS2 + 1102� 2 Fe203 + 8S02 
(ii)� �3flcffii�'5 'q;J � �311cffll�'5 q 3if<ffilctNDI

400- 450°c.
2 S02 (g) + 02(g) 2 S03 (g) + '3"s:rr 

1.5- 2 atm
��cf>T�'Q'Gtl 
S03�'3't;q������t 
cJitJ - 720 K 
G1il -1.5� 2 bar 
� � ��. V205 m Pt qti�«.1tt 

(iii) S03 'c6T JiiS04 if � S03 q;) tt�cf> � "ff � �
� (H2S20, )mta -m tI

S03 + H2S04�) � H2S20, 
� <11 41<Fli-Ht¥'{Rcfi � 

S03 cf>T �"ff��� t cJ2TI � cf>UTT � � � � t 
� � q>J ffi1wJ � m uJim tI 

(iv) � 'cf;J � aiU Jii$04 'cf;J � � GRT � cf>T
� � cli1mJ � cf1'<1'T tt�cf> � mta <JR � uJim tI

H�A +HP� 2H�04 
� � �� 

�� 
��� 

�s92 + 02 
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JN.:f22. S02�VcfiR�-���t?

� � 61Pfcf>l-<cf> JI� "ij; "cf>RUT S02 � � � t
(i) S02 ffiR � 1l � � ffl � � t1 5 ppm� � 1l 1ft 'll6

� � 3ITTID 1l � cfR'cit t1 � cfW1J q;q; � 3ITTID 1l � �
3ITTl 3lffi t1 'll6 � � cf>T 1ft JI� cfRcit t (ftll � cfW1J Gll �
��31T�tl

(ii) "ij;it � 1t 1tt 'll6 iftm "ij; fffl 61Ptcf>1'(Cf t1 'll6 cft'lh)ftt>cl m � lIDPm
cf>T lfG cfRcit t1 � cf>T � � �. � tir cf>T � (cft'lh)Rttt) �
cfW1J t1 

(iii) S02 � 1l � � � � � �� � if-mfr t "GI) � cflfl
cf>T cfW1T ti 'll6 � � '<14 l•Wi'< cf>T � cfR'cit t � iflm, � �
� ll 3Aci> °'<TlT � cfRcit t1 

JN.:r 23. �11a@ 31fcffftq,l(q, ���? 

� � � � � cJR � � wffer "ici cffi1JT � � wra 
aii<ft1lct>l-<ct> JJcpfa M t1 cpit � fctmuA �. � �gct-::+t0llciict>cil (ftll 
3TIQ'qj ?ff.Ojjcifqj � � °ij; "q;R1JJ � � � � � "qR-;) � 
wffeJ � t1 

X + e-----+ x-

� � � � 31'tS 30<Nftcf>l-<cf> �I 

� 24. � � fct; �antR � � 1ft oifcmt-�, HOF� aR@T 
t? 
� � �tjci-::fillllcifcf>dl, ffl-e m � d-� � 31j4Relfcf "ij; cpR1Jf 't«j� 
� 1l � +1 311cffil_cf>'<UI � � ti 'll6 3RT � � � +3, + 5 
� +7 ..-stl<Nficf>-<01 ����I � cpR1JT t fcli 3R1 � � aNIITT 'll6 
� � 31lcRfr� HOF� ti HOFO, HOF02 � HOF03 �I 

� 25. ollR9lff � fct; � � � � fc.@SfiOllt'fcfidl � � � 
"TI -ii�cft�-1 �1�,il�-1 �"Rflracn«llt� �-;nff, 
� 'il�?)Gt-1 'd't1T � � � Fcltjci?ff.Dlicifcf>dl 'tl'l{A (3.0) ti 'tRg -1Hg�)Gt-1 
6ngf1Gt-1 � f;ififu qR"ffi t � � �I � cf;RUT 'll6 t fcJ> -11�g�)Gt-1 
� "qjf 3TJq;R � � � 1t mer t1 
(��:N=70prnCl=90pm)l 3@: CI-H� 1l Cl� �ll. N-H 
3WRT ll N � � � cJRqJ t1 3@: �- cffi1JT •-mg�)Gt-1 6i��)Gt-1 � 
� t, � -.;@I 
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�26. CI02����1 

ffl (i) � � cfflTJvJ cf� �cffiel�<H (�) � it � "ij; � it 6ffiT ti
(ii)� "ij; uRiJ cm� (�ql'!J-<�d) eAA it�� fclxJT \iITTfT ti

� 21. ��cfqf mat?

�� � m � � q;y 3ffiTilJUT ffl "ij; cf>RUT � ma i, �
iffiITTflt cffiT 'ij) �. � q;y 3ffiTilJUT ����.��it 
� vJffi t1 fctfclRU'f "ij, �� � � ffl "ij, cf>RUT "ij 3R¥f-3@Tf � 
�cf>«ttl 
� 1:Rj3TifA-lfrc;rr, �-� � \frc;rr, �-� � �-�I 

�2·8. ���F2�Cl2cfit��I 

ffl (i) �3MR ura � � � � � � � � t1 
2 F2(9) + 2 HP(/)� 4 HF (aq) + 02(9) 
3 F2(9) + 3 H20(/) � 6 HF (aq) + 03(9) 

(ii) � � 'ij) JJcf>m ��it ura � � <f>ffi -,q'vJ@ �
�cfRcftt1

�qij� Cl2 + H20 --- 2 HCI + [OJ 

� 29. 3'Jtr HCl � Cl2 � Cl2 � HCl � m'tff �? � �Fsli<ii� 
�I 

� (i) @•ii'1u1.:t cffi'M$-s fl � cf;J f.Afvr � �•�*)<ffi)R<t> � cm �

�t<Ml�-s � � -Fi <f>ffi � im � uJRft t1 

Mn02 + 4HCI-----+ MnCl2 + Cl2 + 2H20 
(ii) � 'fl t;U$if ui.:t ci'i,)'< l!i'5 cf;J f.Afvr � "ij, JJcf>m � � it �

ura � � <f>ffi HCI� ti

�qij� Cl2 + H20 --- 2 HCI + 02 

� 30. 11:J-� Xe� Pt F6 � � a:rfltfsfiit1 � � � � � �? 
Xe o'm 02 ('3fflUqcf; 02) � � � � � � i1 

ffl �-� of � � aRT � <ffi1>J � "ij; � 0� "[Pt Far cm � it 
�JUl<f� 

02(9) + PtFs (9) � 0� [PtFsr 

� 3T:J1l<f fcpm � � 3m � � � � � WT'ffll � ti

02 � IE1 = 1175 kJmoI-1

Xe� IE1 = 1170kJmoI-1
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��O�[PtFsr���q;J�iAA"CR���Xe3fR 
PtFs q;) � � � "ij; � � � Xei-ptFs "ij; � "fi � Jnta �I 

Xe+ PtFs 278K > Xe+ [PtFsr

� 31. f.ft.1r�f&d �aif if q;fm<� � 31Tcffftcfi<u1 � � t? 
(i) H3P03 (ii) PC13 (iii) Ca3P2

(iv) Na3PO4 (v) PO&

..,� -A .., " � � 1tAT q;1 i'<'ti q11 �l<R11<f>'<OI � x�I 
(i) H.3P03 (3 X + 1) + X + (3 X - 2) = 0

(ii) PCb

(iii) Ca3�

(v) POF3

X=+3 
X+ (3 X -1)= 0 
X=+ 3 
(3 X + 2) + 2X = 0
X=-3 
(3x1)+ x+ (4x-2)=0 
X=+ 5 
X + (- 2) + (3 X - 1) = 0 
X=+ 5 

� 32. f:tt.if�f&d ��� �a:ftcfi{Ui �I 
(i) � NaCl cfit MnO2 qft �if� ��cfi � * � T(if fcnilr

�t,
(ii) ���q;) Nal*�fcffl?Rif .���"1lffltl

ffl (i) NaCl+ H2S04 ----+ NaHS04 + HCI] x 4

4HCI + Mn02----+ MnCl2 + Cl2 + 2H20 

�� 

. "(i) 
... (ii) 

4 NaCl + Mn02 + 4H2S04 ----+ MnCl2 + 4NaHS04 + Cl2 + 2H20 

(ii) Cl2 + 2Nal----+ 2NaCI + 12

� 33. ���, Xe�, XeF4 cl'?.ff XeF6 ��'1fffl'f? 

� � � q��Rt�1 "fi � 3fR lRlaMR � � flmtT aRT � 
lfct>R � � �� Jnta fclx) \ii@ Ii
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(i) Xe� Xe(g) + F2 (g) 673K; 1bar

(ii) XeF4 

��-q �� 

�e(g) + 2F2 (g) 873K; 7bar XeF4 (s)
(1 1WI) (5 1WI) � 

��i<ttj_3t)'<i$4i 

(iii) Xeli; Xe(g) + 3 F2(g) 573K: 60- 70 bar XeF5 (s) 
(1 iwl) (20 1WI) � �31Rt{6 

� 34. �� � �� ClO- :eq���T..fl t? �� � � � 
t? 

�c10- 1t (11+0+1=26)26 � l �en� 3TOJ31T � � 
tf+i���14) ti � E (i) 311<NflvM ��. OF2 (ii) � ��. CIF � 
� CIF � � t � � 3fR amlcP �31WR � �31T qi)� GA clR 

�ti

� 36. f.:l&.if�d�d ��qi)- miR fffl§ � � � -mft Ai'1' -q
oqq�d�I 

(i) F2, Cl2, B12,I2-����sfilf'q
(ii) HF , H Cl, HBr, HI-� � � sfilJ -q

(iii) NH3, PH3, AsH3, SbH3, BiH3 - � � � sfilJ -q

� (i) 12 (151.1 kJmol-1)< F2 (158.8 kJ mol-1) < Br2 (192.8 kJ mol-1)
< Cl2 (242.6 kJ mol-1)

� � � O<Jmo1-1 "il) � wlf "il
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HF < HCI < HBr < HI 
(ii)------­

� � � 'w'I -q 
... BiH3 < SbH

3 
< AsH3 < PH3 < NH

3 
(111) 

lfJRqj � � Jt;iJ -q 

� 37. Pti:i�f&d -q cfiR-m �-� �-q � t? 
(i) XeOF4 (ii) Ne�

(iii) Xe� (iv) XeF6

lffl �3iR � \J'i;q � �(2080kJmol-1)'ij;cf>RlJT, NeF2q;r � � t°I 
� � amrA �(1170k.Jmol-1)"q;JJ ti 3ffi: �� XeOF4, XeF2�
XeFs�ltt'I 

� 38. ����cfil�ffl�ch't���f;p;r 
*�lllf�t

(ii) IBri (iii) Br03

(i) (a) IC'4 (a) XeF4

(ii) 

(b) cflf�� (b) cflf��

(c) ��=36 (c) ��=36

(d) I 'ij; � 2 � cJerr 4 � (d) Xe'ij,�2��4�
�� ��

(e) ffi'tRT (e) �

[ C
l 

1"\._ft_;;f
l 

]-' I I 

c1�{:-)�1 
(a) IBri
(b) �
(c) ��=22
(d) 3���2if-'cA�

(a) Xe�
(b) �
(c)· ��=22
(d) 3���2iPcA�
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(
e
) � 

Br

�L 
clJrs:2) 

Br 

(iii) (a) BrOi 
(b) �
(c) ��=26
(d) 3iPcR�� 1 ��
(
e
) 

ffi'<AT 0 
Br 

o/ll"'-o-
0 

(
e
) 'ffi'iAT 

F 

�k� 
0r-

F 

(a) Xe03

(b) �
(c) ��=26
(d) 3 iPcR � � 1 � �
(
e
) 

ffi'<AT 0 
Xe 

/II' 
0 

� 39. �1"ffl� q{qlfuqcfi a:ncfiRWffl' olJcra"q g(fHlc'tcfi �-«�cp.il 
mat? 

� � fml :ij; 4'<'11ftlqq, 3lTq;R gWilciicf> � � � � t � � 

�. qi08'<qlH1 � � t � i:rFJ fl6<ff4)ufl � � mfc'l'q; 
�an � ·3N'� � mm t1 � � lft 3TT<@ if � � � � 
fl6'84)utct, � m � � � t � i:rFf qj1:J "IDffl t1 

�40. f.ratA�olftf;r1'ffl����I 

ffl��� 
1. � � fcmuR ����if�� tg fc\x1J \jfJijJ t1
2. ��cf>T��m:JA�JFJ�iffctxn\ij'Jffitl
3. �31R cf>T � � � afR � if fctxn uf@l t1

3"1A�� 
1. 31T1FJ�"wrcffl 1WTif Jrgcffi�ul'Rftt1
2. � � � cfl'CJ \\llgcf>4ft4 ffil>fIT if 31filxJ C:T@Tc:R11J � ffl if

fctxn'ui'@Jtl
3. R4)•itlfotl if���� ���if itt. fctxn uf@J 'ti
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