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�æ l�Ô � ṙ6�By=  ,,   1

143

B R
 A

 O
 U



ii) !1tS'eS raDJ 36ooo56o (Estimation of Ni'trogen)

�´ �ß �M
�]

��
�Ł

�� StJ�E �� 57�]
�A �¢ �X çW tage ofNimgen)�‚ �¡ �– 6.

å¶ �{ �ì �¥
�f��5,�Ó �R�à �⁄3,r�A STP

O5StsJ Sd.p S$gtfso udo = w Ln.

�ª656�� �B:1�í )�g�E
�î r)�˘ �«rS�c �æ

�u

b�Ö
�w �Mtr�v

�B�‡,�– 6�æ

�u

a5

Sfrs!!g5fa,$ Iotr5olrelo (vo $.b.

�� �æra5�Ñ 6o=

��.St�� 3575�� =

28

22400X

28

22400X

Vo tF�E

�â X100

�Q�V�R
�Œ�m�w

�o �w �u
�Œ
�s�‹

�q

‘�â
�à �B

�j �r �¿5�o �� g�Ł 6�B�� �–ªN�� ��6o = W�Û .

o3rl3orrf,) f\oJr:f5; O'lN HzSoatro5365rezo = x'!>'b'

�RAO�à �R�°�Łog u�E �� ��
1�¯ ��

��3�]
�_

S=bi v�A
�ì�B

�� D�ß
�Æ

0�¤
�–

3�� �¢ �M �†
"�F

S6o�†�� DS�g åN
"Ro06 0�B

lN H2S04�à 666,mo x�] V�R.6.

D

... 366€:5 er3r33olr, (x-v) s.b. O.lN NH3 1o5c,!33 e$o55>$dbo6. (cquivalcn0

IOOO b.b.. INNH3leStzo = 17 qr'o er3rgSoIr 14 qr'o!1'faS

��G�¤ �A�ío QN NH3�r6�� 0=�� X �� �¶�E�d�r a5

0�] V)  14
100 X W��F�{ T�†b=�í X tt X�¿ =

144

B R
 A

 O
 U



�ô �í �º �Ø

t�º �� �‰i�n �í �� �� �f �R���Õ ���R�E
�Æ�R �B�L �¨

�g
�E    �]  �¡  �]

&rSr; 56;5 sirgtlbo er6o = W Llr.

�M�Ô �  �à�R5æÒ
2�† �Ñ60=Wi tF.

1�n
�w �À �† (�w �ˇ )�� �¤�fl�—�B=108+35�B5L143.5

�A143.5�¶ .o AgCl�� 35.5�¶ .�� �¡65�� ooo8.

Wi Fio AL�¿ ��  �‘ �‡
X Wi tr�E

�O�S �� �B608�E

���E�{�UT�g =�] ���xLx�ç

�â
�� Ft:�� �Q �Õ l��
5o4,30�à 6�� 6�' sw�¶�B6�� �–�¢�B�� 3�Ø�B�ç Tr�A s�B6 D�Ó �B�� 3�L �T�⁄�”�–�B

3".F relo =
�]
�í x l��

�w

�R�Q

�Œ
�Q�R�R

�D
�S

_ -s6Js 
sitr4v-r{s er3"1aS TTSJ Lfoarnogson (experimentdly) S$ouo,:nrb. 6rJ

rdl resod as6-xacdr. z"s b$g{:o,ods so.15, }1das, ![.fa.$, ioJE., s.o..a.$I
leno so{e loo s:s; crgrhs as;go>d, Jotr rtsrlrs Eod sgoto osi J3^1a.$ rrJon
&bsoqrd:. aoii6eas:, a"s roSrgcbod sd_15, =.r 1da,$, :fu"s- srlorsi eu;o$h:
t-oTo. 

. 
. j$a.*:-{ s,gfl i 1da,$o i..*-iorn 76.6] 6.zt n ai;oosrsoeo.

erg6 cr3.1aS *qlo l0O - OA.Aq + 6.Zl) = 17..13 ergdbo6.

e5nlJ.5 flfl - I a Sd;S b3:gry.eo6*S o!"1a.S Sotoo5 rrr3; Jen S$o>.|t$?

28�B6o�R�Ñ �í�˜ )�� �–�J�ª X�g0�ˆ �–0

145

�“

B R
 A

 O
 U



�D�¸ �fi �‘ �O�T�P�T�ç3�R�d�ì
�u 6S�p�B SO1 003o�‰00 0PrD�˜ �' 0�–�E�E6

D�¶�⁄ L6�E

�ƒ�†�I �� ��
�u

�HD�M�†�D �Ô �º �d �¥

��Łk �fi�d
�R�µo3oS So8=���òdm�� N8�ª o�� �¯ .

6.�{ �L   �–�� �ç
�Ł�� a�“

�E ra5,Vi3�� ���Aa56�] �¢�B

6�å �¢�¢0��

6�—�†

’lo�Ü

�ø  = 
�¡ 96  = 6

�í  = 5:86  = 6

�í
=1,1

6.27

o          17.13

66=�¢�¢00

�g

�]
00S�Ö

�Q  = 6.38

�x  = 627

�µ
=lJ

76�B7

��

�w

6So  �⁄ 0�´ �Ł�MTJ0

.'. 5313t[So erf,reS$ ]tb&tr C6IITO e$dbo&

sr€5r5o5 ).bee

G,i,a3! 16&4 o3$+ 56{ arrrv53: (simplo multipte) s3:g$so 5ro5'r5o5- }tbgcr

er$r$o6.

srCSr5oE- I6ge = n (clS>qFSS }drger)

�‹ ��

�b�N�ï �Ri�q �� �˛ y’�Ú
F�k

ca:8do

crea)al3S }tbgcr'ar6o

eiorr3S. Ilgers "d ^(:6- 
e5:ar55 P"o&I flt oti S'ra) n 3eDSiD

53:g$:5o 5ro515o6 }Ogori r$oarosJ$.1' 61 31oG3; 3o6 6ebdea 35653o6'

�E
�@

�e
�O

��

B R
 A

 O
 U



�¤ �E Lg O�¡ �–�¢�B�˚ �Ñ æ¢ �A�•�g �� C2H60�E oS grorrdo 91.8 eror:d et

"�à
�† �° �� �Ø �C

�g
�E

oor6o

�] �SX�k �� �] =C12H60
o6�¡ ,Dg�� �B�Ry�u �� 6o = 12x2+ 1�~ 6+16 x l

= 24 + 6 + 16

= 46

91.8
n = = 1.99 8�—  2

���AFag,�g ��
"60

SnO-S,r5oE }tllcr = n (oirrr35 }c$ger)

= 2cC2H60)

= C41i1202            .

OD�� 0�E �Ö O�C �¢ �B

�¿35�£

�w
�Xh10ropäD�G�Ø �Ü �� "r salt M�˚

�Ö tt Fo�¡ D�Ñ �´ �M
S.

�B�x�˝ �ô �h �” âL
�À

�„ å¶ :r�E
�Ô

�y �` �x���d I�Ñ
��
1�v �g

�����˜ �˜

�� Fmcitti�u �e �Ł::�]

1

~    46

B R
 A

 O
 U



5. 565- crQ:r Eo$, tdfSo$ 6asu:qoa.
*rs5$ ti-{ tr.fSo (ee, 1${€) s.

sSr&S ftsl - 2 r r,S'DS sOgS*Sr 3S?

�Ł �� ª˜00F�M�d (Fe�a ingos Test,80.2�w (

çp
�Ú �G�æ�G�� 11�• )�æ t�P ,�d �‹�` :�D �˜

�A�y�¸�E �� ��
‘�M�E

:�¡ �E�¡�«

li) �R�R50�� �M0�R�d 8

�K
��
6�L �à �A�[ 3�Ì �Ø �  �R�� �� �i

‘Ferric Cmtte�]

 g�† �¢ �B�OL�“ 0
�É

6ol(1 Srtb; Aotlo6.

b.u.$o pop-r geo (NaOH)O'. gOlOeo>. ys aobs so.$s tlaoilro a s6.ls{
(Nauco3 ) 1os".o 

j Aii5.' ;;'; 
-1"';i; 

oo i g.,nin" ?",ilr r65.tr*oa t#$s
dor(rir rsgoldecolourisation) Ss1i ffsrt Sal5€'[o>'

iii) so;3;oS eriSe Sro s6gr- 3olr tel '4*oF.o 
rJtS resao'f sre su5

acsfio aos:b ergb5rp sc.p;os .rrr; sbnao''ro> -"1*:3-lelSS lesoo'#
se.1s.1o$ ,:5,8- 3ffiu t"i"Xr"sr #x:'f ) so;S e crs)-{ lUEl'

iv) erop$Eo 5{5o s6s , - :olro6a: 5gS 3tAas dD9- SEu) dor(rbr Jt$$n

srrb;co>. s3:gd.us; 5r5d Ete 6drs;"t T!:.- o1 d'o' $9$.31a6s', so5'

S6O5D 6o16 Srrb;$ xi>po,yg- qS$or yOgi,Ooxr lsop sroe J6O5, 5rd:dbo6:

�A�Æ�–�v�M�à J�˜ �x�Ô Q�Ł�P�[�|�� �Õ �P�F �æ
�� �¢a

�� :   W
6�¿ 0�� 0�˘ �J�Ł ���ç�B

���} �Ł �fl �º �¶�Õ t�I �X T�î �F �ô æx
|�� 66�†6�V

3�E
                                   1

148

B R
 A

 O
 U



VD FIæm�â P�¡ 9�M�d=            �A| �A�u �E 1

�� �a �D i      :
Viil,�¡ �V\�I �� 6�A�Æ 8

åy �E�Q�Ò æ� �÷
�Ł�b �s�� (�{ ,L�^ o�˙�E )�R

‘��
�� �ßr�� .�� 3�× 15�� ��̃†�~

00�R �M�g�JOF�n�m�Ñ�� (�E dudng su�ð
�g
)�“ �–�–0,�` �¢00�¡

=6s�E
9�M 6�⁄ �B�¡ 6

Œa
�¢

:

�E
�–  �� �‹ �¿

�����·  )�‹ 1�_

�s�� �ˆ �b�í �Ł
=f�� �� �ß

�Õ �h �A��
"�ß

~450g‘�g 3�Ø�^ �†�B�Ø�B�V 6�¡

:�{ �� �å �¸ �‹ �Zi�f �Õl�Ô �u�· ���`
=�B

�–p11

149

��

B R
 A

 O
 U



28�B8 �' 0�� 0

5r rxodt 56;5 sSrgs.eo s5{er$ 3go."J$ :ryi' 136 $roso 
'('gdO 

r'ooos

: *::i=tg+$",=:=a3 "*i:js:ffi ".#=$
aiLf s5o o5tns rc3;5goosssr.1' bo36 

.$Eou>
rct; .C$o::{cb. G,e"r}O[er':D8ob eft>erSSiOgoo a$5 13o6 SoaoS5aroc'uo6'

er$ciSslogox n = erez:I6ger

5d;5 s3:g5;ro 1s$or-sqo5'::6 8to5 $oot' 6$oil'5-5g*" 15: :9o5s+}
Erd.lf ir:), po:ix,oo' ! 5d,15 r31* soJlr erc8Soor e33 154!6oc5

Eafiogos;.5g0Qo6'

II.

I�B  10�B �J�´ �B
�g

�¢���fl� �̂Ì 10 60,0�� 6�« �¥�M0�� dbOa�B

1�B ag ��̃Ł663�˘ �¢���Ó �M�L ��a�g �B�o��6)�—���Ý �B�–�–t�_ �¡ �“�� 85�� æm�l�Ñ �æ�� 6?

:�Y �í �Q�z �� �h �� Tr��
4.�E &�˜ 03�˘ �¢ 0 05FDg�É �g �—S D�° �‚

|

�–000�à�E SI�� ��� �́–30�⁄ 0�ı 6�� �⁄�M�• 600�gOa.

�T�– �U �� ya�K�� ��

28.10 er5n$F �L�[O�g �¢�⁄�B6ªR�—�Ñ�Ö

1.

�D r�� �� �ì�æ�«
a56�� "6 Trb�M

6�| ���•�J

:�� �«

66�¡
�w (i�D :tif]�R

�ó�]
5�à ��55�æ�ÛbesÆ7̊61Fb��

3’05�� 6�~å£)�B �° ���B

,II~.

Soloob rco 3>93;

0�� 8�� �¢ �B�] 5.�] 5.�¡ �ı
3�ƒ ,6o3�« 0�E �⁄0�� �~�E �F

150

B R
 A

 O
 U



�QXo-298g�Ł16�� �–�·�«03�¢ �B�B�–�† � �̂dlm

D�¡ �¡ LgsO
29.1�� �[�E�E�E�B�§ ,
20.2 66Sd5o

�¯ �B9�¡
�g

�⁄�d �J�Ô �Ö
29.10o�c �J�Ô 0�Æ �M�à 66�ˆ

"��

- 
gdJs 

"1ao-"-l1e1"b ?g6oscoo' asq:rmsd eraSodtrrr, sot$tc lrrsr: *Eolnlooir, atS o6159[*oSl E arEo$SAo.

5r rr[o6i{3 goroir J63 gSn$i SSDSS btb,

: .t6f" P{fo]:,}lrorr i3dere- er Sdteo cr6or!$o }sr{yr5o$ 16!o.ro.' :3ur3*Fg'd frn ryro 15lpsra5.no x,g'Eilo o r
i) oo3o6r$., s$o1po, .t91g5F-fOsgr,'ar, LS3, f6-.,r, erf"lqstso:, Soo<ufig
- s5€*. '

ii) 5e6.r i$So r(!o r clersoSocu, Scrbce ffua &S.gpjol.

29�B 2 6�� 5d50

���T l�� �_ ��

:�q �� �Ł�Õ :�T �� |

151

�Ú

29�B1�E�� �¤�� oD‘Œi��e�]

B R
 A

 O
 U



JJoX86soDS6mo                   _

X�] 36ro r�] raySI

�¡ 50��
�í�� �� �m�† sOo/8 �¿ttum U.V.ligho

60rS’�� �� �¿ iSible ligho

6566�� 6�g ,00(N�g rIR.ligho

�¡o06m,00(bfraFed�a gho

�¡ �Ú 35�° o�· 6 �¿maveregiOnl

0.1 - lfi) m1r

lm- 200 mP.

400- 800mP

0.8p-2.5P

2.5 p - 25lL

>25tt

29�B4�f �] 11�†�E 7�� 0

Œa�¿ �J �_Lttgm�R,w�ø �ï �Ñ
60�· �C �B

"�E

�• 00 � Q̂D36 6’�v ���¸ 30�] � �̇–�¢ �B

29:5 oO�MO�� b�† |�� �} �f�¶��

�Œ�Ł�� �Ú�M�Ù �� �«1  �¿�ö^    �L  �R _^^^_^�R �R  �ç �n �¢  �B��Ql�� [lF�T �� �� 1�] �q�S �V�r L�] �¡ =�“
0�–�JFU�V5�� �Û

L�M6�¡ �†6oX8�†106�� 0�œDO�]

�' �Z�� �«�� �– ifttf�x �ât�¿ �� �¢ �O
�¡ �«�·10�] �T �U ��

�Q �ª�¿�s�× �� Œa�� l�� �� � �̊– �B�àT�B;3;;;;* Lo.-ross 5o5o fcb"1-zo' aobs';r;o'
(ebcronic

152

o- o*, n - n*, tr- [*, o- o*

B R
 A

 O
 U



�] 30�� 0�g �S5,�‰ �~ 3o8�¯ bo�� 4�� 0�� 8�E

~ C�\
C�E >�fi �ï �fi �\ >�¡ _�fi ��

bi�u �˚D�B�E
gm O�R,0                        �A

D�Ó O)1’4 m�˚ 6�c  o03 �¡ 5 0�� 59�� b�·

)�� �¡o65�� �fi�\ H�E 666�å o OC as�� �B196�c
),660L0150(simple Oleins)oo5o6‘�m �–

tW7eakbandpFi�¡ �] �� 03.
H

|

H�M
�b

H2  
�í

ªŁ1�� �ø’�Œ �¾�v�Ò1�F�h W�v�–
911åy �í |

�[ :�t n_H�� 66�¿o�g �“�b ���¢�B3�¢ � �̀] 0�g
‘�� ",0�¡

os�” æ] �·50��

�f �t �˚W’�„ �` ’�å �Ìàh �J �e �Ú ��

H3C{H3
135

�° �Ł 5 F$g16o �É  m�˚ s$gfAo6:orr

C=C

C�e

�N

N�e

C=S

N�_

CH2=CH2

03CttC�µ �› �lH�' N�æ�›XCH3)3

(CH3)2C=0

CH3�¡N�¡ N�ŒCH3

CH3"C=S

CH3�]�\ CH2�]�\ CH2�]�æN=0

180

250

280

347

400

665

dor$dsa
,l

,a

d.fsrog
d.nSroQl

SOerSrsS.l

esn$E Frl - r 3 Lf3FiPS- ensn 3s ?

�f�E �B�d�º �` �s�Õ �v�ÌttQ�¾ 0�N�Ûl�Ô �d���ð�B�� ���u

�Ro6�] 0.�¡ t�—�R�⁄�M�– 33�n �d æu�° ��

153

�¡ 1

�]

1

B R
 A

 O
 U



:�æ �ß�ç�¶F�‹ 11�G‘3�Ü r�G�T
��
li�h :�` ��ISTRIL�� �Ø

��̧wFt4�� i�‡ �ç�I �� F�˜

�` �‹ ::=�º
��
�¾:�X ett Xt�x

ä¿�ï �G �T�m�s
=�G�� �  å�ŁJ�z �h �Ò 6�† �M�X�g

�T  (H

�Rc�m

b

e�g F � 0̃6�v �Ö

a�E �' äł ªp�l00�u � 0̃660

(bO�–Dc_H aO�—o

b�ˆ

�k _�í �D L6�Ø��6a
�A�� c_H�� 06�Þ ,�† o�† �˘ �ß �B6�E )a o56:-oP oJ :"1 

tb /b ef'r'-').

�º�ï  åY     �å�Ø
�Þ �M�–�ß �¡ D�E

+�ß �F

�u

A�· �B �· �° D�Ì
�» �Ñ r6a�g ���˜06J�¿ ,�\ �ß �F �� A�· o�† �J �^S So�ç �Ñ F6a�˚

g�B6�v �¸ �¤�E�B�–�Ì �B

�� �h�¾ X�†�K
/�M

�M�A�A

l rJ

I. �· oo�—‘3oaoF � �̃B6�v OD

Ia�B �àa6o�}  Ib.�— SoF

�\     +
+     �]H�r

(H   H�~

H

Ib    10�~    Ib

=          I
8�BaoF g�B6JoD

H.�· oo�� �†0 3oaoF g�B 6�v�E�B�B

Ha.�v Ro�� �fib.�g �â o�î

156

B R
 A

 O
 U



’�o

�ò ?�� li�¨ �� �Ù �Ì �I
��
�� �Õ ft�o �Ł�U�lŒaoAo$f 'er s3:gs:6g�� �] 0�� �U�M�æ�Þ�JJ Crela�ß 1�� �Ó � �̃ß �MP�g�à �¡ b�¡ �·�¡

�� �� �¡�E �� �Y �i �›�Ó�˚ �� �� �bF�S5�æ�BXL�� �q �› �v��i�i �Ò :�Ø
Sid;ilo So5opo.ttdf$ erar$$0,_ er0erf,ets Setbea fsoea Js,6-S5os>-(characteristic IR
radiation freqrrcncies) f\o;f>fdu"B d- 1s.bo.ro i*"8 dtori.

aofi aoo a08s $oB Qsofi- sos;ro &b,e)s5o Bc6rocbo6. ?roeo ao leosor
(Force constaqs) S5aodo Eooi:18ao6o #oJ: s"t "=Oloor:oa. ero6 aoqo fe* s.
13oA 1$bod Aourou.

C=N)C=N>C-N

erd 1Ssood ] aoeo ftrn +s,g,rgo: 5165* 22SO =oo.b-l; l6EO Bo.br.-I,
1o5o -oo.5r.-rn:6oc,.rob. S6llreal 1555cra ux;er:sp so6 ao6 S{{ea +s,OS5o Btbib.{-o6.
3o6 ad"Sdeao: €l 55.oIrS; 6"pSi:.{o

c:Br, c-cl, c-F aocro 1]gaofi- $bre1r5o: (strerching frequences) 5d:bn soo-6oo
�R6.5-1,600-800�R o�B ,1.1000-1400�R o�B �v 1.0_H,o_D ao�—o 000Fæu 8�à �| Q
666�� 3570�Ro.5.-1,2630�R o.b.-1

0�¤ �˜ �~�ß 66�¡ �¤ 06�g �° 06o�à
�g

�Ø�B3�à �‰
�g

6 Tett�Ö  DD‘�� o�� o�—o�g
�' �Ø�B

�¢ 5�° Or�� b�‚ �¢ �BJ6�E 6�R�˜ 29.1��

�u

�A
�¡ ,0 00�— O�' �c �à �¿

o3�� �¾ 6a�ˆ �� .

6�RS�c 29�B 1

+5rg55 poelo (-^ro.5l)

IIc sp3

H{sp2
H�\ �› �l sp

C=C
C=C
C=N
C-0

C�\ F

C�\ Cl

C�\ Br

O�\H
N�\ H
S�ŒH

2850-2960

3010�] 3040

3250-3300

1620�] 1680

2100�] 2260

2215�] 2260

1060�] 1270

l�¿ X)�] 1400

600�] 800

500�] 600

3590�] 3650

3300�] 3500

2500�] 2600

ag �� o�� 1 3o4oF gO�£ JOs,�u 60�à 6 1

2r�¸ XPb DQD�O66�c
�u

�† o�E
�A �– Q"�E

157

�¡

ao6 65o

B R
 A

 O
 U



29.7 t5$cE) 6�U
"�s "o

erQeSelS bol$ec 8{{ea }Se$;l5er

�{ �ø  �m�� �Ø �Û :�fl �� �‹ �Û

æ@ �‰
�Ñ�v�–�d�‚ �� l�� �` 3�– �}�˝ �ì f�I �T

�Ò�fl�¿50,�Ì �� �Ø
bo)�g 59�U�F

J63�˘ �·�v �Ö

�I �º
�R æx

F��

�å �g �[060�· �� 50)‘g�‚ �Ui56�� �–�·J�Ö

�¡ ra500�Ó �B�� �' �dj�U �å�� J6�E�M’,o

�Ø�N�ô � �̂s
�g

�Ì�� �~
4 s635o:S; 5oo$o

�œI�~ :�R �ç�L
61

���w�Łl�„ �Û �¡)�Q�‹�d
�æ�Ł1�Q�÷ �C�� l�Ì :

DOr�Ñ DOS�V
3�E

�� �N�] ��

1720-1740 8o.5.-1
1715 :oo.5:.-l

1670-1690 -oo.5r.-r

16OO- 1640 :oo.5r.-l

1775�E�à o.�¤ D.-1

1740-1750�E�à 0�B b.~1

1705-1725’�à o.5D.-1

�R
�F
�B
�R��
�S
�Ì
�T
�h
��
�n
�m
�\

�Œ
��
�B
�Ò
�A
�Ò

�¿

�g
�@
�@
�@
�@
�¢

�c

-lm 2�]
 1000

Frequency

6�] o29�B2n�]
"5�o

�—�‹�� �† 6�� ��6"�~ 6�E
:

158

B R
 A

 O
 U



�˚

�¡
�‹
�B
�Œ�æ
��
�d
�b
�R
�â

��
�r
�u
�Ł
�A
��
�R

c.o
sl t.'t dl

:ru| 2rlr :rtr} l&D ,dO l{E
l'ic,lrtcrri., rnf r

5oo 29.3 Jioe$'o"f,S Sed:ea 56oo
eit

�� �� �]

$oeI.;P er{l"O rle 1735-1750 X>o.b.-l

�R�' �L � �̂«�o�� �]
5-T�Ł 5oO�R 60(�í �B (p_�° �d5�BD)1820�Ro.b.-1

(.1-er{5o) tzoo-t780 -oo.5r.-l
7-�¢ 0)5000�·

�R

     a)1   173511750�E �à o.b~1�⁄
�g

�m6�u �Ł50�R �Ñ �d5(

6�� �• OS 6000oo06 6�~ �†S�Ô �Ø�–0�d
F�E

�ß
��   (�Œ C00R)��

�¯ �A
og

(_cooH)86,�— �·
=�– �E

‘ 
�B

�� "�Ø
�k �—O�E 63�⁄ �B�ß

��
aO�¡ 6 0pOF 6�~

�b

å¶ �� �Õ YLåK���S�~�Õ
�Æ�] �ö �W�ð �T5�T��

6-

eraroS:o4c,

6�] o29�B4 �ROJ�� �à
�]
�¤J6�Ñ dDm 5�g�Ö 0

�B �µ�B�¢�Ü 50,�M �ˆ50

�‘ ,�æL�� �� �· ll�‹ �T �z
=r:��

�Vm ttb�Ô �ß6�g �cD�g
�‰�R�Òa�v �� �E

i),1�¡ �Ø�u65T3.TJ�«�B�B�à 505(�B 6�â �†0�† )eJ O�m �“ 503590-3650�Rc.b.-100�· �—n
(h�g rll�I

�· �„�Ó �T���_�u
�M
�h�[

��H�fl�à  3450-3550�R abFl.

�u
�œ
�X

���[
�p
�m
�e�l

:Im�u �\ �A �O.1�´

�v
�]

|�u �]1�@|

m ,6�� l�R  11�� ,�u ‘��
1 14tb)~�l |�R  ~~~:�g

"~~~�¾
T�c

�c �c
T�n  

�M~�]

�˚T
: �� 1.: ‘�‚  �A :l.

\/., ,,
V 

,:'di!,1

159

B R
 A

 O
 U



�• �Q:�� �� å¶l;D�¡
�r�E5a�B60�� S�R-OH�¢ 3450-357�¢�¿5�B�¡.

-OH�� ä⁄ e00F g�g 6�' �Ó�B�à �B3200-3600�Ro�B 5�B
~1�r �B�†0�� �¤o�¡ 66�~

�u��o�– �–o�] 6�¡ �¤ 0�† �ˇ �–60�ˆ 0�B C-01

�f �� �î �Ł�@�‚

�n
��
�r
�U
�O
�m
��
�O
�O
�›

:dD rrm lan

Frcqocniy. cm'l

�i
��
��

�C
�h

�q
�i

�›

5oo 29.5 ?:5od6 -5?2-6- erol,-$5 5e6ea 5$oo

c-o
tlr(tth

JG' ttd) l{D

frcqucn{1. cnt'r

6�Ö o 20.6 8�ð 500�m�“ J6�—ttm�‘ �†�¢��

ii) bp6o B 3r.Sl sros,c5er"E- ';1,y5-er:*3650 
:oo.5r.-l; eroeI6so S$JOd (Intermolecularly

associatcd) ,+,o-5e:-36 1o {o.5>.-l; erea5o"ld $rJod (Intramolccularly associarcd) 'o.45-o)

^'3lOO ?>o.5r.-1.

�×�à�R�º�Ł�[�Ł [L�w �D�¿ (�í ;�D

=å„
L�M

�§ �à aa�B6.b�v J01230�R o.5.-16�c �f �n

’�´

0�� bb�Ł
‘�·

rO�B �m
JJOD 1050-1200

�A�B.5.-11�' o�· O�� �f �Û �¤� �̀Ñ �A �¤�Ô 6�– �Ì �E

l�Ö

�c

B R
 A

 O
 U



36m   �l3oo   23�� �� Æe mo0

�⁄ �� o29.7

:�V     :�g :2110

Frequency, cm-l

p-Lg.b6- 5e(6ea 5$5r.ro

|�¢ �B�� �P�[�ß 6�÷ 1�� lo�� �B.�B 3�v rnm
�u

àß �–
Og�Ł

�R
�BCC,0,-OH 6�˚ �U 00�° �¡ �B

�ì P’�I �´Q"�B�æ1�– �¯
1�� :�Ì f�ˆ �ç�í �By�' 0�× �R�d �–og.�A�E (o�¡ E30g utt�Ö )�� �vIttH eO�v �‡ �T �^ �ª �• �fl:’��

=�o^ �ç
^�X ^. �æ  �–  1  _250o�Æ

"�A
abl�E FO�g�¡ �i Oo&�†�× e00F6�†125:�¥ �B�æII�Ô �Ø ,

�˝ H ttL�£ Ar illØS �A �A �� __ .4^A�n  ä¿   1 __

�d:�h �l�Ì�_���¡ �I00�Ma�F�¿6�v 920�„ �¡�f^10�¤

=�Ú =��
K�p�X�n"^�› �Ron��  �B �R_ A^^  _�\

 �\
�g

V �W V�B �\ �E  �\  �¢ o�Ł �]

‘uttQ�E �� �A�• �–�A0�¡ 00dDm�¿�� 0�R 29.8,6"�B 29�B 99�� �Õ 6.d�'

�g

.

6�Ö 029�B90_�° Oss uŒa0

O  S�� �l �‡�J �Ì �Þ �â

�� ,�¡ �–�–J�h �B’Œ� �– �¡ �¢ �B
�u

�R�¡ ��o oOo�Ý go66æu .�à �¡s�� 5�g �� 170o_
1725�R0.5,�u l LFOJO�‘

:13520�R o.5�B �¡ 4�B�Ó �¡ �B

0-H
J�� �� ��

�g
c:-9 ttrctch

r@ tftD ,,o
Freqrncy, cm'l

:400   1æm

2qD rlrr 16

161

�O

�C

�g
�e
�O
�A
�O
�n

�O
�˜

,0"

�⁄ 0029�B8

�˝

ebd�¢�B�Ì �–�¯0�Ø�E 6�E 6�˚
"0

0-H
�n

‘��
��

C�\ o

B R
 A

 O
 U



.:bSods N-H 153:o$o 
59 Sod5od QcoF 5o55 il5'$;r5o$ So5 Jr65J$;'

*SoJ esr6 Jb.S 34oo bo'b'-l' 35oo =dd'5';l *5o; (ooeo stJar) R$o66 'rb'$

33lO-35OO Bo'b'-l'

rbso: 1550;os jC?, lj ::';i ^11 i::::1 
crdrra ati (chss or amine)

Sr.d)6o6. N-H ftCofi- fd* 3f St:rS 360T Jot'ror'' N-H Bodo5- Stiot 650-900

Ro.b;l (yroo) g;"di" tsoo-roso Bo'5r'-1 qforrofrsr aouro>'

ioo 29.f f oo'srsadroD'
5
3

=�¡S
,

�Õ

‘

�~

�\

�g

160   :�]

frcqrrrsY. cml'

�e
��
�Œ
�L
�h
�l
�r
�b
�A
��

�â
�e
�Ò
�h
�‹
�–

6�¡ �B

".HN�Œ
� 

J DD’�u �¿�—6m�C�w�E
��

D )f6o
r) sO'gE ft$ofi'so5'ror 

t

res6r3r 5o: 1650 =oo'b'-l
\-u-
Bgo66J3: 6 oc 1630-1680 -oo'5>'-l

ag6:fl5o 1630-1670 Bo'5:'-l

.;]j";X|1[}"TXd.,') .34:o lo' 
b; r' 35oo h o' b'-r

2lssoYrrrr E$6 'i; 
<-o"i sdor) 318o =oo'b'-l 3350 -oo'5r'-l

;:;#r'?E (as rd) 
-saso 1o't'-'

ao5olr:d (uonoeol Rgo66 J3o 6 (z'$ Stp 3140-3320 Bo'b'-l

162

�\
�\

�A

soo 29.10 c3'2u5"15 'rb'S reoez 5$5uo

B R
 A

 O
 U



�˝ ªJIR�P
�Ô

�u
�° �æ�� Li�‘ �¾ �ç�� �fi �œ

1640�R9.b11�r OJo�� ��oo00.3�Ba�¡ �˙ �⁄o�� 6m�W�£�fl�¸ 29.12�� � �̊¾ Sd�Ł�B

�¡
�Œ
�P
�¡
��
�d
�d
��
�p�æ
��
�Œ
�A��

�g

n41�� �� æm :2�� �� 2000 1m�M

D�� �†�]

:=req:lelEv.cnl�] =

�⁄oo 29�B 12 3oa3�˙ �à �—6�g 6�g �Ö 0
-          

�g

o�œ�˙ o(Azttcs)2120-2160�R o.5�B -16�c 6�E6�b D�Ì �V �– �f �M6�u �B�V�¢ �B

h)�^

�u

�R�R�–�B’0

�A�Ü�æFtt�Ì �ì �Ł �¶ �Ù �� �� �I :�Ł �ì LttF
�fl�B�†0�Ñ �R6�Ô �R

155o_1570�R�B.�R �à�E �r 6�· 0�q ���B�fl�¢�B�A�� �� .�g �• o�¡ r�¸ �d 63

�� �U ��
�¢05�ô �s �˙ �� �P �n

7�g
�� �£?�c�E �¿ "?��

�Õ �ß ���~|

�V :11�˚ �q rl:lr�— �] �k
1�æ�Ü�· �¡ �Y �”

��
�‡ ä¿

29�B 8 æmP�� 0�B0

OD3�n�t�«
l�x F21���u

�S�µ�J�†�������à�à0 06sc�ß 636�g
"6�—)�˜

3�¡ �~
"�B

 18 ag e:�M �:́L�ß

�i
�P

�C

B R
 A

 O
 U



�ß�° �Ö-08 -g�† �¡�Þ�M67�� 0

,o�† 9�¡ 68 ��Fg�B�B�–"Q
�V� ö�\
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SUBJECT:CHEMISTRY
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N.B.
l. Do not copy the answer directly from any of the books.
2. As far as possible, try !o answer the qucstions indcpendently in your own words.
3. If it is necessary to quote from any source, give the corect refercnce.
4. Use your own foolscape pages for writing thc assignment.
5. Leave sufficient margins for thc commcnB of thc evaluator.
6. Completion of this assignmenl normally should not take more than two hours time.
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E�†�c�c�EI�¡ 6 0oo�� � ŏ�ª o8�B Ooo�� � 6̆�† �R65,3D�[ �¤
’oO’att�u

IDdbrl
o�R�' �†o�—�E �� 0�¢ o8�B                          .

�N F�¸ �⁄�B�� �…?�n �B36�à ����
’�–

�—6�E

.65 o o3�† �æP’�A 656o�Þ Fo�—‘�ß 0

�� o6o,3�† �à D�à �Ö
=b�C )�B

S�E6�– Q�¸ �ß g6m5�¡
}�u

6�Ö ,S�Ł 60�R �Ö  l�¨
�–�B a6�æ�] �n�R

.

�‰�n �n:3�F �B�ç�E

iF�Ô
�u1�I �§��1åK�n�{

�� �i �r :�¤ �Ô �›�Öb�Ł �–�z g

B R
 A

 O
 U



1�� 13�' oo�Co

1�B 14 66JB�¡ o

1. Oo85be"  B � r̃o_             36�Ñ 60�´

�� �– �¢ J���E �� �o I�·
�ˆ �—�Û �°

‘50�B
�¡D�� �� D�· �à �› atJD�˚

S�–^�R�E

2.�d �r
�¡85�' �¿�Ø

‘m.       3 �ßPr66mO��0
6o�S

�M�E
g ttt�� a�nb�æt�� 85�� S^g606

��0�� �a �Ł�–�B�E

3.�É Œt
‘0                             

�E

3 0�‚ O DOSXo 6�—�—o�† �Ñ :b�L �Ö u�� �—�B �†�o ’65�R �S�¤ os
6�—6o.

D

O

��6�• "Ao3

b6�ª �SxO�� 66)�u �R D�N�« �Ö �\
1.�v 6�¨

‘D�¡
�«QD�M6�o �R

�à �⁄�'
�g

0�� D6�� oF�R�§�–

1�e I�Ł �Q�ø �M�D �å �]4:Œ⁄
�` �Ł ��̆J�] �����†�æªN5�'

5�B b�L o�ˆ
�m

�É �â æu Cu,Zn,Fc,CI�R 6�o �R�RCoo F�R �� s�–

I�B ��oo�¡ �à o�� 10�MC�b�E �� �Mæm�¥
’0��

�] 0�£ �†
1�E 36�à 0�i �M�í

�g
?D6�` �B6�Ö g�—ttS 3QD6o4.

2.d�fl�E6d�fl �RDoO�·d�¢ 6�� �–�ß ?�s �ü r6�p �U�¡ 5o00�ß �à �⁄�ß � �̃� 08?
3.�¤ �à 5�“ �RDJs a�—�·�Ó 6�� �–6?
4.o�v 3�] o6�†FS�¡o5�J �J�n�� �·0�¢ o�–�M�d,380�] 3�g o�– .

1�ì �“ �� �' �Ø �c �g�g�E

�Ü�� L�Ł�_�–J�e �� �ó �C�d�d�P�˘

1�B 16o�g���ò6�J �‡)��

�g
�Ü�¢�⁄�B�ØªRoJ�]

1�B
�à

�⁄ �' �] lF)�¢ �BC�R 30D6�� OS �—DS ScD66o�î 6,a�t 6�M�R 6�—
�d

0�M D6�à QD

oo�å
�u

6.

2.b �a o�d �† bt�] 0��  00 �a �Æ �⁄�` �¢r�B ��  o=%�T�à rd�¡  �v
‘6 

�¡ �m
�É AS�E001�“ �  .

0�å �� 8 P�g �¤.D5�E �B�à

OS’608 �Ú l,o5�B �⁄ 5�B �⁄ 5�B
10

B R
 A

 O
 U



�bo�– 9-28:b�˜ �m03�î �⁄ D�˚ )�� �° m6�' �q�a)�Ò Q

�m
�u �� �` �Û �ß�– :
o�v �¤ o9�g �BC�M6r�g �A�§�æo�–

�M
�†ªJ

0�– �Ú 3S

�¢A�–6.66)�] JOD�J�†5S�g
�B�–æmJ�¤ ��

�ß�Õ�� ��r�Õ 11��   �Ý �Ý æx �ª
� �̆Ô �Ü

"6JoF�R
6�x �ç.

B R
 A

 O
 U



,.: .

B R
 A

 O
 U



�° ªY�]�E2�] �¢�L03�î �Ø� �̂¡ 0�� �V�B�'

�g

�«9
�L�ˆ

�Ø�d :

]�h æx ��,�† ���Ö
2.2 66�† d5o

�ì ä¿�q �Q .:‘

��I�D �]  �E
2.12�Ó 86�� 6�_ �J�Ô �Ö  l
2.130�ß F�ò 6�J �à 0�g �¤�E866�Ñ ���Joo

|1�� �æ�V=��
���Ó

�ˆ��ØÜ�d�¶l�� �Ö �q�D �Õ   �q�c �c  �c
�Ò �° �o�B�� 3 oo7�� 656�à

=�¡
05F�R1æm

�u
�A �†660�R�� �\    |

�E   3�– J�t Oo�A 3�à �B 906�å �ª �B�w OFO.�]                  �V

’ iJ��
�� 5oS IPAo�� �à ,T�Ł OS�·�M3r,9�à �R5�N �¡ :’�Ô 3�˜ �ä 6�i �R� �̃d 3�¡ |’�� �f �´

’0�ß 8oO D�ß OC��

�g

âK �B   .                              :

�E Pi�` �T:Œ⁄�˘ Œa;�¿ L�æ �‘ �� �Ö..�� �Ó
‘�Ö

�‚�� �à�A
‘�æ

:�c
�ATT�A D66o��o�� a               l   .1 :  |

�E �\ �Õ �º �] 0�Q �d0�¯
’��

�R�M,�à J’0�M 6�Ó �R�f ��9�u J��̂E �r �Ro�Ü �í �ä�t �J�R
�E

�J
)�P

�q
=:�˜

l�‚ �U
�» 5��

�E "SJªY �Ì"s�Æ�� �| ��

2�B2 �⁄ 0�†d5o

���y�� �˚   �º
�z ,C�¢ o�� �ø 0�b

"�g
�º �A

3�v �� 0�ò P3S

�¡ �Þ �\ ,               �]   i

13

�¡ l  ::  �R

B R
 A

 O
 U



���h�Ò �ç�Hj�] �Ø
�L0�S

�u
�T 06�M6�˚ �¢ �R,�L QD SC�M6A,

,8�î a�ß Ob�M�–�¡ �B

�Ù D�Ó Or�' �ß ,�U �˚ o00o66�Ñ

�g

616 FDo�¤ �– 6 DO�† D�g
�m

60�à �Ü�¢ 0�í 0�˘
�Ł �â

�v�M�à 6�' �Þ �Ô �F���� �fi �� �ß06�� �¡
jJ�î �M�à�  �] �¢ �B

�J60�† a�v �Ñ �[6�ß �ß �A �¶�� �—0660��

�˚ �� �x:�ç

r�‹
��L.1�I ‘�v

6�' �¢ �voS�� 6d�¢ R�–6Do J�g3�⁄ �–�· �� 0

‘�Ö

st�Ö ,6�† QD,�ß �Ì g�Ö  b6:�v �� 3�˜ 6�x �ó
3�¢

�˘
�B�– �Ì �B

�u

D00�¤�¡ �R
�L

OS,�a �Ø�à o�ä �ß ª¯
�m

6�ˆ 53�n �à �B
�–

6066m�à 6�« 6�g |

�¿
D��

�‹ �� L�Q
çp

�g

�U �~
6�E �ç 360�· OF 6�†QD�v�o �ß

�g

�[ o�g o��

�u

0�s �ß 03 J�Ì 60 3�s �ß àS f�É �o ,�n �R�R
.

�n       �¢

2.3 �⁄ �– �†�� o S6g6m

��.�x F�I �Ú �¡ �Ø
�l �æ�B�–Jtt�Ö ,ra65�v ª^�Ö bttDF

i�h �� �� �B�uªN�u
�_�� �� �x�Ł�J �ç

�]R�Õ�·
�⁄�–�J�[6�ß �Ø��S�í Ob 6�] 6�� �B�'�c 0�u

��
��
1�ç æx Ft�ç �¢ 11��

�Þ�¿ �Û �[�t̃tD�Ô
�� ��

6�fl
:�Ł �U �ð�E�z�b

�q �‹ �k�� 1)�l �¡,�Ü �� R��
�Þ A�¿�Þ�ßl�� }�“ V�»�D

)�à ,6100F�˘ 0(�u 0.

2.4 €c.rS ;Yf,ssr

$O S,3"5o$, SrdnoU>ogr, sSC a:r591'tJg IFSgc,3l 5 tovo5o JoSa'SS 65dnEod
d,$o[:5-o: toi.rllyo (tnsecticiOes). tt.rS $Aodt +t3 cr538, o;r5o, 3:* 55en5o 3163!
Jeuld" ,ro 3365o 6ou:o6. 5.3; toso sJS Sozro66dO US6-o 5:a ed 3Qo>.
sr qerd !.rv-* #s; soaoocI3rslro sr.$o ba ed dt*. $3; tuso drS6{ dfn5

14

B R
 A

 O
 U



�� �¿ å¶ �D :�‘ �` Œ⁄Łr�� �� �� �W�Ô
�¶���†�d�í �†�Õ �` �qI�[ iR�� 1�ç l�ì �Õ �Ò S�Œ

�Õ�Œ0�� ØÜ�BF�� �B�°�¢�B
�‰ �] 6�R �¢ 00�—6�BT �Ì�Ö �˜ JIs�E Ps e�‰ ,S�Ł 6�˜

"g Jtt�Ö
F s�Ö

�g

6�g
�¯

.

g6D�â

‘"�˜

�v

’0��
b�¡

�u

o�˘
�Ô �~ ��

050�B �R D66�ò 86o6æ] r�Ö  F�¸ �Ł�†
�y

�¢ �B FD S,
�� �� �˜  tt�u �¨ 060dæ] ��

�E
D00�� DF�ª �Q ��

�A
o618�] 0�� 66S �˜

�Ù
�Ý .�¿ b6�Ì "g�v

IsOob

)�M�˚ s6�� ’�–
�] 6.          1

�E �ˇ S�Ì
"�˜ �V�E =

�� �˜ �Ł �æ �Q lttf�^ �E �E �Ù �Ì F�� lF�Û å› �fl :�� T
�¶ �– JJ[Ca3(As04)�O]�B S bbJ�†

�E
o�� �A 6�Ü �“ �Ñ �B�� S,00F�J6�¡ �Ø000�� �M 3"�˜

�v Is�E �� F�Ł �⁄ d�¢ �ˆ �ß :

��R�Ó �B�' �B�� FS(Ca sx:x=4.5)�˚ �I �� 3�� �–03,�¡ Jos,‘�Ö
’05o�Ø0

]�e h�H�†ä¿�Ò�� :�Ü �� �Ł�� �ÌL�Ł�I 1�R�æ
��
�g�´

D���E�g
JJ�v S�Õ �u �] 3

�fi ,�F ]�¿

=�R
�m�R �ü 1�⁄ �Ł�Ú� �̊Q1

�¡D�¯ �ª 6�n �l �˜ àh �� �� .�Œ
DL�E

�E
C�Ö �œ�o �†

�¡ �s �ß 5�Ö �E

D.D.T. (
�v�fl �Õ �fl�Û �¢ �qj

�d �¡ �a�E
u�n

]�'
�' �B

�¤
JOS att DoP.T.0�� �˜ �'

�{
’PT�˘o�– 6�” �Ł �B �' oD�\ )�� �' 6DIsSo(h�\ b�à �b �~50�B

�d L�Ø

‘� 

�˜ J�{ �B.ru�d _T�d �'
�T�o�× �� �˙ �J �ô

��
�w:�` �ß �‹ �Z �Ù ���¤�di��

(p�] �M�f �d5)-22,2-äF �d�� �M5�B

tlb)

ACC.Nol f_3�¡ l�g

cl,ss Nol %�ª �� 15

{10)

Dr.BRA00
LIBRARY

B R
 A

 O
 U



D.D.T.3b6��
"�T

b�� 1874��

�u

g5�à �M

�g

�J �ß �B �] 3�Ì
�E

S�v �W �Ó �E
oæm 193��

�R �d �¶
0�ß �� �l �·

’85 UDl�µ

3�� J�ß .t6�Þ �†0�¡ 6)�› J�A 30896r�� 68�I
àß

J5

�J
60‘�B �†

’�¢
�g

�Ó X0500�† oRoJ�ß �B �Ł �— �ÌªJ 6D.DoT.33��
‘,oo,��

�� �� �R�v�[ �y
���l �� �e tOItt�Ì �d�Ô�ô

�M�f �g�Ô 6�E

BHc(�¨ �à �Ì056�° ��0�˙ 5)8

(C6H‘C16 0�† 0�¢ 061�†o:soO)�~ �A�¡FO�b�˜
Jtt �Óq�– QD �—D�¡ )6D�{ �B686çp�  ̃ �—3�à ��
�D̃�g

‘�†

�à6�· 5�– 5 ooaS�R656�� �—�A

(2)

�q�B:�ç �v�«f�� �X �˘�F�Ł �[���°�–�Õ 0�b �H3086�� g�« �–
l o3 8o6 1DrOS,�J �†

sSO�B
�¡�⁄�Bs�v �Ñ

D�� 6D�B �M�� OD�g�Ö �à
�u

�g�x,Dd�¢ �¨100"(biOdegradable)�‚ �`�B      1

Ct

(5)

ØÕ �Ù �^ �“ ::Œa�ˆ [�] l

3:�¡ �T�{ �ª �Õ �J�K:�� �r ��
�¤�ä a�� �dŁr3o6�–%�a�à,00�ä F&

‘"o6666�ò
a et�b �÷ 68 Dd�¢ �o�� 3o66�—)

16

B R
 A

 O
 U



i �Ý Łc Ø} �ü Ø}�â
�É �£�–�B �¡ _�à �¡ �T6S13�¿ A�g:�Ł  �â

61�« 6�à 0�Û
�‹

�—�B��  054x5�J �ˆ �� �� S

,�À �R�à 6�� &

�d �d�P :�� jb?

�Ö ��̃⁄�Ø�b�Û �º11�q�d�J�B�T�¡650)3�U�Ô 0)b�Ô �·���Ô 000
)S150�u

�E
6�q A�� �a� �̃Ł6�� �¡�à�ç �˜"gF,o�� �w

�¸ :

s
+

(c2H 60), i-s-or -cooczH 5

CH'cooc'Hu
(6)

S

Q�Ł21�� O�X :��
�b2L�ł  a

(8)
17)

(CH30)’1�] �B_7=l=c�B�BH
CH3

(9)

(10)

t*y5 ;p6o: erSg dS 1513o1o6' S>pS i1d 3d13n{ou. Ae}decgr r ADP
(.la.flr,S E l*]eSl tul, erp'(SasrsS Lz, '$lyt, (iz) -oo5o 5o66 seazrero6{

6or.ro>. -cr3 fi 3oS6{51, dSlSoXl s655<rloOt-{S$ 3605o dt 1513ou:o5{50 sllrl
5lr.[o>.

grrt l?rzc 5 fo.S (ra) ;rt 3aeo6' ao6rl; !s6' aod 2,5 6,IoI>5o. .et gcro

ed-abo rla E?O,$S rCoao 3qoa. q6 essor$dO.g Sslro e61 .ut Seao: eof.t.o
.:S11f fOBs: 36ocso Stuglr' a-llasdrQo6. t;r 35on IrdSETo6"5 1S'fa.rno Jb?5

t7

B R
 A

 O
 U



�É�� T�˚ �A��
J�“

���b�Œ

�B
��

��
�]�g�O

�O

�O�C
�\
�C�n�g

�O�q

(11)o�¤ �à5�æ�� �ç (ADP)

(1"o�¤ �à5äF
�g

F(ATP)

CH3

[CH3�]

|�E

�] CH2 C�Ł2�] OR]C:�]

CH3

(13)g�B 5�� �[ J R=H

(14)0�à �[ 5�‚ 05�î JR=C�å H3

.bedmor IsJ6 JSE-o tos;ryso (ts) scrga*is so6 ergb6, -oolrsJ, trgr6
dg', de cra?rf iW Jq-oo*r. rr sgo{ a,E=esb sopFlorj&r"otif, ioJon
s3,1 Fs16 eroro fOS +t6- fopSS P,}JOdrS SoreSS sSdrioJaciOoa. 5. i6on
.ro 56;5 IB.yS tccS ,u{so tt eo$ 5re s65on t}gp St.

X�‹ OJ���E s

Z=ao31�c
"3o6�o

o6�¿o

�w
�m
�Œ
�I�E�Û
�I

�¡

�q

�d �`HJ

�H �v

R=H

O

�“
R_�cP_oH

|

OH

18

g606�“ �MF D15�Ö  ttQD�à ��
�æ

6�í �Ô
"�o l�— �Ö .�� �—,6m�go3DJ�Ô (9)lo6åK �à �A

�íOo�� 3dbPXo 3o66o�ç.

B R
 A

 O
 U



O     H

0
�“

(CH30)2P�]

H
I

o-c = i-coox + cHs oH

�«H3 t

CH:9)2:�] OH

O

+CHi�m

i�a 311::2

(rai) s6;3rrS toS pilsel

Surs;r{so:p A5cBnEoi Sodrlro qof Sup5 rIdfiA sd;$6o1. s6.13:tS JSFoST

Sne alo3 {t^rs ;n{S 6e1o!tr ydeco ..*fO.i36tf L!9L'4o1.- sU;05'(tO),
s6..1g.qeS (tZ), crgsE;-(fe) $)5€:53 $5r55on esdFn;3 sd.1$5 tcr5 .o{sro6{

saj. L+ 1+u5c51r9l sd L:g vgo oIrtOoIFS 5oao6oc56'
,

CH3

3
�]NHCH3

116)

H3C�R

HC

(17)

�˝�Ł
H�ç

�m

CH3        0
1         1:

CH3S�]C�] CH=N�]0�] C�c N�] CH3
1           1
CH3         H

(18)

19

B R
 A

 O
 U



b) 3>S1,-e Soo,3 +5,;lo$ EurS p{serl s

�x �R �r�¢
�– (�� )�ß frF�� ,�u �] �ß

(20)�» 6�J 51R=CH3,Rl=�\ CH�‹ CH2

(21)�» 6�J 5�U R=�\ C00CH3,Rl=�\ CH=CH2

(22)�à 3651R=Rl=�\ �\ CH3

(23)�à 36511R=�\�vC00CH3, Rl=CH3

�S
0LØD��08�› �˜ �É3S aoatts�– �B(Persisttnce)

�à�M6S�‹ 6�E

��
‘�¾

�¡5 (Rotenome)

�n��̃Õ �F�n �Õ �N�¯ �¿F�Ł�y �Ł�Ô ���Ô
5o�s �a

�u

�� �' �æS�M �¡
05 DO�í �°  0�¤ �¢b�L �Sg6�Boo�L

R�–6�B �¡6�g r�Ø �B 0�g D�m096
9o�¡ 600,�w b S�Ö �‚ �BS00�˜ o�u D�~���B.

�� =C�Ł2 125)
124)

20

H3C

^Rt

B R
 A

 O
 U



D�†�� 5

�B�˜ æm�d�w 1,�É ::�T �„ �{ �B�^i�í
�M �TD�ä

SttL6 �Ò O�m�Ñ �ç�M�MJ�^ �U65(25).
�˘6d�¢ A�– �ß .

2�B5 05oF J�� �B

sboqcro ed sg �e b�L 0�� �˘�« 0�ç 03�]
�g

�~
�E

6�¶ "Ro�¡ �˚
�g

�v�Ö

�Ì
"�˜

���–9�· �¢ �†DD�B �ˆ �à �´
’�g

�ò 60,�d b6�� 00�° ��

�Ø�� �` �i �Ł�I���˜ �Ł�Ì�Ì
=�ç

(26) 127)

Ct

Cl

‘3b�F
06�E

2.6 16oA J{soo do Sor$ FFel

�ˆ �¿0�� Fa ooos6m b�L �B�� ��30�L �—�˚ b�L 0�† �—�ß�fi0(g�� ��b)
�[6�ß �ØoS O�v

�g
�ˆæ¢

�g
ctt�¡ 6�‰

�g10�ß �dR�Ö
�Þ

æx���ŁV�� �� ��or Weedicide�ß . �m�æb‘�� �Ö 6o�� 6,)oo S

�ì
�« �� �_ �� �d �K

�w

�× �M

�� �M

Tb�g
J�M��6�J �Þ A�g1:0�⁄ ��

�g
�‰

�g
J�A

128)

21�A

B R
 A

 O
 U



C:

CJ5HNONH�\ cH H3
�M
CH3

(29)
(3,)

�ŁC�\ l([1)�t �æ�›

‘11)2cH3(‘��

:�\ :HJ�ç

���ç
^�R

,Dtt�˜ �¡83oJ(sO�‡ sterilant)�� �v
‘_6.

2�B7�É ao5�† �I .D

�·
�g
�à �q A:�w�«d�Ł �xL�F1�Ô �ç�u�x�¡�N�q�v�� �s

�B�–���E6.�v 5,65(33)e�¤ �× db�b �·

�g

�à �U

æk�ß�D�ß �R�¸ ��̈` �Õ

b�� �x l�� �« �N �� �˘ �Æ �Ł

G�EDS�'
�M

��Fæu �° 0�¡ �h �‰ �] 6Q�Ý

(32) (33)

22

B R
 A

 O
 U



2.81�� �L �¡�R,�â 17�¸ �ß 6�¡ |�� ’

�]  �� �s�µ
n:l (34)
n 33 (35)

06�� 0�¿ l u6D3S lp�v
�g
�ßo�� 60�� o

O �[ �� �ß �Ø�B3�] OtJS’�� �˚ ,�î �R Jrs000�� �J

�B�à�E

2.9 -96i{anSo (Eons ustfser} $6it3Sar

=   I�‚
�a

�� �D�Ú ªà �T �– �� �W�DŁc�à

0

E�l
N�\

|�\ N(1
N

9H2C00H

:37)

(36)

C:

X=H(38)
X=Cl(39)

�£
��

(41)
23

B R
 A

 O
 U



S-S; S$ol:roO. SS; Sr"ryo'6IFo $oC tffoi s.3; 6$ott.ilol;l.JoD. _5dl el
loyog: iotcoo6o$ sdion asdnftor:. -ao$dtrg5, SodnX S5roiltod Eurso:

$S1 d.}.o*r.U.oir 36t5o 3.u*. €r 6$o$,uo ;rssso atd S5at5 OoXo So Sr.rsar :r'tj
qrXu?oa5o (courtship)d r{$cr5s cr5QoJarlo-',.u;. er^tsotS U,irr;Ii^,-e*: td=--Se)
(Surs so€o *6yoJ oo,.rol ,rooy5$(bombykol) (aZ) (t-:r1e3"1-1tr,$; fo-it5-
1p-=rs"1 dv6olrS) 5q U6,$ 666 SeoXuoC lsfoJae, EonsSgSorf 

-533Uo6.

.)e6eaon OoX $d3r.S'or 616o iooC S6a d- 6 toyo$ sSOoJeSS 6SdFnoC,
er6yd rtJS SgSsCo do d.bo,I)b 5o55rl5 s(Fa: esi:r.noC t"6S# SoUrao $oOssrg.

(42)    |

�@ �c L?

�W�\ �¿ �u å¢�v�µ �{
’�U�Æ03o�B|�� �] 0010�¡ 03�⁄ �à ��

‘61�e�¡6�_ �� rD�v 6�Co&

H3

(43)

�� �Ú �Ł�Û i�Q �†bL�Ł �h6�Ł�¡���ƒ
’�à 6�î OS a6�• "ROo gO�à :bt_0�M ���¢0

3�§ �–00�� �› �E

2.10 �›P�� o�†o

b6‘rXo�� �U�–
�u

�R 3�g �fi QD�\

1.�£
�u �g

�¤ ��3o�A�¢ �¶�—�—�J �J���l 8o�R �í�–J,oS�N
‘m�E

2�Ł
�Q lŒi�ô �Õ �� �� �m�I�æ �q� �̇� �T�Ô L

� �̃Ł6S"�˜ J�t�E0�ß 6oO.

24.

B R
 A

 O
 U



�§ 1�« �¤ ,�] �¸ Iå�
�L 3�� �Ì�Ô r�� 0�E �V  PL05�R �� �M 5,�â �¢

4. $9t6;rIsan, 3al$ .cifsrar SrOc,ID 5'aoc5-.elspo 1$5uo5rl

_i�A �¿ �‚
���� �� ��

’6P,:�Ý
5��

’tJ�E

a�Ì .9�B o�Ô �¶�D �ª V�T�o�u�Ö �A6�Ó �Rrosæ⁄
=�˘

50F�R�
5́�†�E

=i�à
��ª» �–

�]

�c�� �� �z �ø �· :�x .�¸ �� ?�d
�� �V �m�í �B’�ˆ T�g �î 0�î �v65�ä 6�g

4�I �× :�Þ �S�d���ô �ðå¶�Ü�E�E �V
‘"’��

�ˇ8o�g�ào4ªJ����
6‘�Þ o"�B

3.06o�r ,�§ �¡ 8 �¡ pF�� .�V �¡

":�g

�J
�u

R9�¡ �� d�“ ��D�� 6%"vs�E�Ö�E

4.6%�u�� 98o �ß �¡ o�¤ geDb b�L �] 60�g

’�L ‘�˚
b�L �BS‘�g

‘�M ��

�g �c
�l�B3d’dtt�Ö �ª�l Jrs00�B   :

�� �] �x �Q
:ªJ �]�� �œ�·�����Ö�J39�¡ �]� J�Ö
6oOo5�Ú DS attdttEOF 40�] DO.

_o=�A�n �¤ 081:�Ì �ˆ
=o�A

�†

�g

�] 3S�gdPAo�¡ �¢�Ed�m����.
|

�t .�x �� �†
�\

�] 3 �� 5�R�n �J�§ ��o�¡ o5�¡ 3S�� ���u�E�P �� �� �n �� Łk �¡ �� 3�� �å

"��

Œi

�Ü d�¢103�´ �J
�M �ł �z æm�E�� OD J�—�R�� �¤ .50D.�¡ 36�–�c 9�� 40�] �¢ �B

�]
3.�–

"�†
Dve�flOt�¡ �z,c�g

’0�v
�M6 1n g.sOoo 3g6o5�¤ �–�É �¡ �B

9�E |"g10�� 5�n �ç�¤ ,8‘"�J o�R 60650�� 3�] �] 3�– �  �zPAol�‰
�g

J�] .

10.�� Oa�É �R�–o85�ƒ 06æk LStS�] 38�« 3�Þ �Œ �¤
�¯ �A

�B 3o6S�� �°

�g

�†

�T a

�x �H �˚ 1�å �h �l �� �T �� �� �Y F�°
�M g�B

�à �R
�L �R ra05�Ö  b60061�U �º �] 3�– 0�í

12. 3�–

�u

�†�† 06�¡ �« 08 1 0�– �ß �w 0=�A
�A

�˘
�Ô �]

QD�†�� �xS�J d�¢
�b �Ô

�B 50J
3�¤ �¤ Oo3 6000od�R �˚ Pc�� J�Ö . �¡3o’6�¶

�Ł �]
0�� �� 0�ç �M�E6�à oS,a�• �à 0��

�ˆ
63�E

13.�R �� �¤ S_8 0 4090s�ł �q �Ö �£�i

�c

�Ö �� 46cttPAo3gscDs S�� sO�Ö
�J

3o�¡

6)�] �v ODo     t

25

B R
 A

 O
 U



I.

i l  .:.�¡ �E     11.

14.�M�L0�M666�E D�go�¡ �à 8 :�| �V
:�I

�g
�¡ �B��51�¡ �]

�M
0�L �¡�{ æ¢

J�E�E�Ł�R0�· �—3S�Œ�Ô
�u

Ro�¡ 6)�c �] .

15. A6od plsor: Jodoir JoScrS3 ASoinEoS t,Io$.otrat.

16�B �í �Ü �†
�Œ �“ �M�˚ �·

’�t
0813o�� ��Od�d6�o o6�� 3�¡ �� �Ö 50�� �£ 05äå 0

3�� �ß �—3Sa�⁄ �Þ Ro3�Ô 6S03�–
‘�@

�à �A

�� �ì �q ���E��    T"�fi �����B�â-9�¡ �˚
_�E �~‘r  

�]2121�| o�� �d �I ��

toa $f.1o$ fO Sogodil SSnepo ucrbo6.
,5A.yiSo, 00o1t5.el5o t(rog;n{So, 6taorS.ulSo - Sooio SU5CoJoA
so.1s 16;6 lus,uifvosi rsp eosoa6s5od" d

fBoc5 .pifs3S Ae$ta Ss5o-a qS 6.aog! 5 16or SSSgod EoSoA
sbolt5rn{soo8 SOIJ? rtf agfl EO\ 3tFoil eorod.

to6 [S[oSr 3O Sogo€il 555:rgr;to u6o4.
5o31o 56;5 3oS .u-tT€ e-S r5r5 opoIro4.
3u5|oXood e5;3o$ tt^r$plyo ,OOJ i56oJoe.

'5do{vo$ 336 rFon 5 36or sis0.Udr? rtl$ i65toJe6. lScrFti lorb
Aell"dea055o4.

2.130�� ���ˆ6�� �à o�g �Ü�¢�⁄�B�Ø�¢ 0�v 0

1.�Æ �—vstD�A 6�Ô �R �˜o�˘ �M�rQS�� ���E o�� �› :d�g �⁄ o�R300�x æm �à �B��
=�x

�í A�� 15
6�—

tt�Ö �� 3�g �ÖSo6�g �x:"sx00�† 00�Ł �à �B

2.�Ì

�g

9�Ö
�J

Do�¡ b�g �ø �÷ �v 3J6�Y :�· 69�d oF‘6getd�¢ Jes3�´ �� �m 5000�° �Ø �B

�c
8�� �N.�� qØ[�à å£

o3�ß �«So 8 �� :�� �–�⁄�–�⁄�� ����

�P
�D

�Q
�D

�R
�D

�S
�D

��
��

�Q

�R

�h�h

26

B R
 A

 O
 U



�\
�E

:�]

�E

I�] �R  |:::�¡ 11

�¡�¡�E����
"�p

�X�¯pa   �]
�] �]

�¡ �I �›�£�X�G�ß ,�E  �A    ~�\ :

�J�í �Ì�Æ�� itt�Ö
3.6 �¤p000�r o

3�� :�g �� �¤�E �¡ �¡ 1 1

�I ���m�¡àV�¡�Ü:�P �� �î
3�B 1�ï å£F�B,�d 50        1

1 �¡ �� �â i�¡ ||"’�† �B�� �R�M �J�] 0�u 60�¡ 6�† �� ol�] �–,  �\

_�Ñ x�B�� 53æx �B�à �v6D�†�“

�g
=�A

�n �Óbtt�[
=�Ł

�E61

�O�• �‰�W�fi �÷ �fi�oQ�¡ ~

3�B26�� J�q

$rps ao$ Saqpdo,,5orrorr, ilt&or,.5ofro$ ttrso iSrtS $af _t'ttr* tr't5

ill(ror Ssdsobr, As-olr.noJdo 6!jot. +. rtal -d[oi6$;il. Et/uar$ 3:r0o.!e33,

rlfara6o 3oOels esdtrEof SoEoil Sa.ufsn (pesicides) sor,rtb. $d.uFo 1b4
Lrs 3rs- (insecticides), aDol6.rnisol (fungicides), er[aEo: (dgaecides), ,(ro& .rlsan
Eer*lad, lyat6io (ra*idrl 3ro&^a6e (muwiims), rsrort6er (nomrur:lo"s}

;4.t.*;6fi4"t $dl ca;t5 .u.rFo (rooenricioes) :uaar 3{ssr;s. luslrosr
.lio.S trlls Snod{roe 1t1uo6o St0oi dc 1s1$a{o S* Sego$ tur$ ,inlspol

(instlci&s) qoaO.

3,rs .a.iSw,nc3oul prsurs, ad sr 13o6 36en sflsooc.eo.
*aa C;ftpcnoi (slrlmacn ooiso-nsl io eodig Jr.rS ;rlFo Q*ternat inscticidcs\
�Ø �†�“

D�¿:�Ì �â �° �� �� :�Z
)�j ���c �• �Ü :y

��30�g

�g

�� b‘5�ł �Td�¢ R�{ �\�E ‘D�Ü
�⁄�—

ttQ�E

�¢ �B�c�B��306��
�g

�ß �s�ß�• �–���E [ |   �]  �\  i �E  i   : :  :

�Œ

27

B R
 A

 O
 U



D     
�` :�' �g

�����XâK�r �¤).�V �@�¡�Ì�� ��0

�Ô�� �Ø FttittlàY  � �̀ì�˜
5æu D.

ini3 

�g ‘"�Ì
(nØD

�g

�…s)

Q�f 11�…�[���ßª� :ll�� �' �˛
Dtt�u n�U�R�R�¢�¢�R�Ó �R o3,F�� 5o606S�A�¢�à

�˜
���æ1:L�Ì �¡�A

��3�· ���à�Ö
�g�J

�Ø0063�–6�E

�s)6‘�‚ �Ó
"&J�˜

�vrs�E �Ö (,srgtt�˘  J�ç �� s)

66�¡ �¤�E660�g (�˚ 1)�Þ b�L
���í �Ù�ç�ß�–�º�Ù

6�Ù Da
b�L �� �° 0�M �R�—�| �g30a b�L o6�Ò

‘

o6�� �ò �R
�‹ �T

-18

6%OAm‘"� �̃v Is�E ���÷ j�R ?

3�� 46�Ø�¤ �Ì�Ög J�� �¢

b�o oi)�˜
�Ł

�� J6(inovn�‰�R (�Ü )S�Ł �à (0�q �c �¤ )dŒA�E �p�b�\ oDF S�N6o,6.

D �ˇ 15‘d��
�g ’0 (Inorganic che�s

icab)8

‘�Ö

�˜ Jtt�Ö �� �Ù �î a g603�g �‰

�g

J�B �� �ç u�– D��
�` �œ 60�u 6�¡ �¤ o�� �⁄ �B

�u

�¡ ra5�� �†�Ö �R�ª�b 63�E

l�E �æ �L�Ó �� �«
�� N�¸ �G�å �~

�u
:�� iF�S �ÓFll�Ì ::�d 11lr��

�E
=0(�‰TIX)86

0�– 3�« 1�v �à �¡�� L�@�` �¤T�� �Ô �¾ �D)�B

�«�É
�c

F�†

� �̊A3�E���æ:�ç �‘lF�g
littr�k 11�– lSi�y �æl�_  

�����d(Pb�� ), �¤�¤
‘�Ì

 �¶�„Q�æ�¢�‚ UttQ
)0�' o66�” �Ł�R�B

28

B R
 A

 O
 U



f�¡ �Œ�¥ �× 1�• H�æ�¡ (�T

‘c��
2�� �E�i i�� �B | _

liC�x 3�µ �E �V :�^ :�¡ �W �¡
041�¡

�¡ j:�V �V
’.94��

+2H3C C00�R�\
�_ �¡

Pb3(As 04)2+2HN03�j�j �[ )2PbH A304�¡ PbOq)2

�¡ªY0�‹ )2+H3As 04-�\ �¤ æm1304+2HN03

åY�o��   �s�º ��
).

�å a KOH"+4H3As04~~~�¤ 2Ca3(As 04�t  +12H20

�˙ ØÜ�œ3�¡ ���` �� ��igttl�o \:�Ł �–�çL�D�Õ
)�B CS�¯ �M�E

i  l �æ �u�M1�L

4(�fi OC00)2 Cu+2H3As04-�¤ C,(|’04b2.et(H3CC�� )2+CH3 C00H

.�i �— F�â ]�� �U
� 

�E�u

‘�V
��

�MJ�� �g 5�µ �“ mtt�]  D�c

11�� �†�h�_:=�u i’�† �Vll�V ��ld,D3�E

�\�@�� àh�� �vP’i�@�ö:�� �¯�¢�˛�Ø
�I àh ��̃`

=:�Õ
g�� �æ �Þ

�Y�u rD�‰��rara d�� �‰�� �� â˜ C�˝ rara grla��

’(4’��

�I �` ���u �x�F�˙ �dæx�«çü
�  �Ł O�L�ô 6�¿

�u �Ł65�� �¯ o�� �° �� 0�] 3�d ��

{5)

�¿�^dO�R
,�–

(6) (6)

{4) 29

B R
 A

 O
 U



�R6n�ˆ "u�d �æ�¶�� �M�¡�–"�à J�¡
b�· 5o.D~DTJ eSS 6�å�R�¤

,tg
�� �ó �¿

=�Õ
�E�Ìl�[

P�L26�í :"�M�E���à
�d

�H�æ
�¡

0�fl �Ý �Ñ
ªd�� �B �¡�T �Ł ���ˆ �B

��
j,S,�] S)’�¡ b�� �Ü�M�[ ��

"(#in-euiaesf ss;osostiir6-gr(roto-d*)s.rnsspsoru-"ro'uf a.1ccs.

i�x �  �n���W�_���_�] �Ý �Ô=:�� �å |�� ÆPR Sr4otj

�g�Ø �˚ �� �@�Ó �Ø  �Ø
�ò �B�Ł�—�ì�L�d�� �B�cJL�¡ ØD

�� 0�›
>=,OCH3

17)

�Õ �z �àL�~�� �µ TW�× �D�ó �£
DDTS��6oD�� 833,�ß

�g
�¡ 6.

�'   �ö  �� �` �E
� �̃�6�B �¡a�¡ �b �� 13��

�c

b�Ł �R�R�E [)6o7534a,a,a�` Qe,o3�� am �zâ¡ �Õ "OA�Ô�R�A3.

�k8)           ._           �]

�ß�[ �Ó æa �N
àh

1��
�� �d �˘�ó �Õ

eS�� ,�R �¡ �A -28             :

FttP:�A 5 obFj�M ?

���æ�� T�›�µ�A�I �Ú :�� �¾
=11�`

:�· �´ �{�M�v�¶3~�¡ 8�†

9�V�v�V�O �†C�¸ �fl
=L7t�†

�Ô 5�� 1"b�Ł �] �v��,�� �W�~ �A�d�Ł
�M

?�°
�–
�c 1�»�¡ �� �à �V �G �• �• )�� �æ�Ó

�P �W
�ó b�à �� �\

�u

C141

�¡ �sr.5�[ �Ô �†�† .1�¡ o�†
: )�M �Ł�ß �M�í �ô �� �Ł�J �m1�� 3

30

CiB R
 A

 O
 U



=�Ù

:�¡ 1 ’�E  �¡  , :

�⁄�Ñ �¢ m50F�M�–�†�˚ ,3�� �˚ �b�] o�B6�Ł �M �f �‰
�M

6�B
=��

oªN (soil l�� �� cit,

�M::�¡ �]�fi�u�Ł:�¡ 1

lm l �–
1lo,

tt3)

�t� ļi l
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