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 uTeTT < d 3600  sTy e #sTqT. {  uTeTT jTT 
ueTDDeTT 3600 < ueTD kwe eTeTT 

360
360 10

0

= .

nudeTT 3.2

	 1.	 dsq yTqT mqT=qTeTT.

	 i)	  deTuT (deTuVQ) uT ueTDDeTT 

(n) 600    	  () 900    	 () 1200     () 1800 

	 ii)	 #Tsd ueTD kwe eTeTT

(n)	 2	 () 4		  () 6		  () 1.

	 iii)	  edTe ueTDDeTT 720 nsTTq < ueTD kwe eTeTT

(n) 1		  () 3		  () 4		  () 5

	 iv) 	 ‘S’ nqT ns ueTDDeTT 

(n) 900	 () 1800 	 () 2700 	 () 3600 

	 v)	 ‘V’ nqT ns ueTD kwe eTeTT { nsTTq < ueTD DeTT 

(n) 600 	 () 900 	 () 1800	 () 3600

(ii) qT+& (v) e#TqT >eT+#e#TqT.

(i)

(iv) (v)

(ii) (iii)
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	 2.	 +~ e&q |eTT\T jTTq ueTD +<eTTqT { sT>Tq|&T  = d 
ejTTq~.  seTT @ DeTT ueTD+ #+~jTTq< |]X~+#TeTT.

	 3.	 +< e&q |eTT\ ueTD +<eTT O nsTTq y{ ueTD DeTT, ueTD kwe 
eTeTTqT qT>=qTeTT.

	 4.	  es #eTT m$T~ yT\qT *jTTq~. < ueTD 
DeTT eT]jTT ueTD kwe eTeTT @~?

		

3.4 DeTT (Angle)

 keq _+<Te qT+& s+&T sDeTT\T beq|&T 
DeTT @s&T#Tq~. +AOB  O nqTq~ keq oseTT, OA 
eT]jTT OB nqTq$ s+&T uTeTT\T.

DeTT\ seTT\T (Types of angles)

(i) 	 n\DeTT (\|TT DeTT) (Acute angle):

 DeTT =\ 00 +f me>qT 900 +f e>qT 
+&q n~ n\DeTT n>TqT.

<VsD: 150, 300, 600, 750. |eTT 5.20                         
+AOB = 300 nqTq~  n\DeTT. 

|eTT 3.19

|eTT 3.20

(i) (ii) (iii) (iv)

(i) (ii) (iii) (iv)
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(ii)	  \+DeTT (Right angle)

 DeTT =\ 900 nsTTq n~ \+DeTT nq&TqT. 
|eTT 3.21  +AOB = 900 nqTq~  \+DeTT.

(iii) 	n~ DeTT (>TsTDeTT) (Obtuse angle)

 DeTT =\ 900 +f me>qT 1800 +f e>qT 
+&q n~ n~ DeTT n>TqT. 

<VsD: 1000, 1100, 1200, 1400. 

|eTT 3.22  +AOB = 1100 nqTq~  n~ DeTT.

(iv) 	 dsDeTT (Straight angle)

 DeTT uTeTT\T, esK sDeTT\T> @s&Tq|&T 
dssK @s&T#Tq~.  $<eTT> @s&T DeTT dsDeTT eT]
jTT < =\ 1800. |eTT 3.23  +AOB = 1800 nqTq~  
ds DeTT. 

(v) 	 ueTD DeTT (Reflex angle)

 DeTT =\ 1800 +f me>qT 3600 +f 
e>qT q DeTT ueTD DeTT n>TqT. |eTT 3.24  
+AOB = 2200 nqTq~  ueTD DeTT.

(vi) 	 d+|Ps DeTT (Complete angle)

|eTT 3.25  OP eT]jTT OQ  |P] eeTT 
nq> 3600  @ss#T DeTTqT d+|Ps DeTT n+<TsT.

d++<eTT >\ DeTT\T (Related Angles)

	 (i) |Ps DeTT\T (Complementary angles)

s+&T DeTT\ yTTeTT 900 nsTTq  s+&T DeTT\T 
|Ps DeTT\T n>TqT. = DeTT eTs= DeTT jTT |Ps 
DeTT n>TqT. 

300 \ |Ps DeTT 600 eT]jTT 600 \ |Ps DeTT 300 
n>TqT. 

|eTT 3.21

|eTT 3.22

|eTT 3.23

|eTT 3.24

|eTT 3.25

|eTT 3.26
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K+&q sK\T (Intersecting lines)

|eTT 3.28

|eTT 3.28  s+&T sK\T l1 eT]jTT l2 qT #&TeTT. s+&T sK\T P nqT _+<Te 
>T+& be#Tq$. l1 eT]jTT l2 nqT sK\T P nqT _+<Te K+&+#T#Tq~. s+&T sK\ 
 eT& _+<Te +&q y{ K+&q sK\T nq&TqT. P nqTq~ K+&+#T=qT _+<Te. 

|eTT 3.27

	 (ii) d+|Ps DeTT\T (Supplementary 
angles)

s+&T DeTT\ yTTeTT 1800 nsTTq  s+&T 
DeTT\T d+|Ps DeTT\T n>TqT. = DeTT 
eTs= DeTT jTT d+|Ps DeTT n>TqT.

1200 \ d+|Ps DeTT 600 eT]jTT 600 \ d+|Ps DeTT 1200.

+< e&q \ DeTT\ 
d+|Ps DeTT\T  |Ps 
DeTT\qT qT>=qTeTT.
 n) 800 eT]jTT 100 ............
 ) 700 eT]jTT 1100 ..........
 ) 400 eT]jTT 500 ............
) 950 eT]jTT 850 ...........
 ) 650 eT]jTT 1150 ..........

 U\qT |P]+|eTT.
  n) 850 \ |Ps DeTT .....
  ) 300 \ |Ps DeTT .....
  ) 600 \ d+|Ps DeTT...
 ) 900 \ d+|Ps DeTT ........
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K+&q sK\T @ss#T DeTT\T (Angles 
in intersecting lines)

s+&T sK\T  _+<Te 
K+&+#T=qTq|&T DeTT\T @s&T#Tq$.

|eTT 3.29  s+&T sK\T AB eT]
jTT CD ‘O’ nqT _+<Te K+&+#T#Tq$.  
+COA, +AOD, +DOB, +BOC nqT 
DeTT\T @s&T#Tq$.  H\T>T DeTT\ 
s+&T DeTT\T n\DeTT\>TqT. s s+&T 
DeTT\T n~ DeTT\T> +&TqT. nsTT |eTT 3.30  s+&T K+&+#T sK\T <={ 
\+eTT> +&T e\q H\T>T DeTT\T \+DeTT\T> q$. 
dq DeTT\T (Adjacent angles)

s+&T DeTT\T eT& oseTTqT  eT& uTeTTqT 
*jTT+&q, y{ dq DeTT\T n |\Te&T#Tq$.

|eTT 3.31  +BAC eT]jTT +CAD nqTq$ dq 
DeTT\T. (nq> +x eT]jTT +y)  DeTT\T AC nqT eT& 
uTeTTqT A nqT eT& oseTTqT *jTTq$. s+&T DeTT\T     
+BAC eT]jTT +CAD nqTq$ AC nqT eT& uTeTTqT | 
{> neT] q$. 

|eTT 3.29 |eTT 3.30

|eTT 3.31

(i)  sK| >\ dq DeTT\T (Adjacent angles on a line)
 dssK|q  sDeTTqT ^q|&T s+&T DeTT\T 

@s&T#Tq$.  s+&T DeTT\qT sK|q @s&T dq DeTT\T 
nq&TqT.

+  ROP eT]jTT +QOP 
nqTq$ dq DeTT\T 
e. m+<T?

e&jTTq |eTTqT #&TeTT. 

|deTTqT |q q |eTT 
+&TqT $| #&TeTT.  s+&T 
DeTT\T dqDeTT? 

|eTT 3.32
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|eTT 3.32  AB nqT sK| sDeTT OC q~. +BOC eT]jTT +COA nqTq$ 
AB nqT sK| @s&T dq DeTT\T n>TqT. & ‘O’ qT eT& oseTT njTT OC qT 
eT& uTeTT njTT #|&T#Tq~. OA eT]jTT OB nqT uTeTT\T OC nqT eT& 
uTeTTq m<Tf<T{ | neT]eq$.

 sK|qTq s+&T DeTT\T dqDeTT\T nq n$ eT& oseTTqT eT& uTeTTqT 
eTs= s+&T uTeTT\T <={ eT& uTeTTq m<Tf<T{ |\qT +&TqT.

(ii)  sK|q dq DeTT\ yTTeTT 1800 (The sum of the adjacent angles on 
a line is 180°) 

	 |eTT 3.33	 |eTT 3.34

|eTT 3.33  +AOB = 1800 nqTq~ dsDeTT.

|eTT 3.34  AB nqT sK|q sDeTT OC q~. +AOC eT]jTT +COB 
nqTq$ dq DeTT\T. +AOB nqTq~ dssK eq < =\ 1800.

+AOC +  +  COB = 1800

B qT+&  sK|q @s&T dq DeTT\ yTTeTT 1800 n \TdT=qe#TqT.

>eT 1:   dq DeTT\T eT& uTeTT  m~f<T{ sDeTT\>TqT.

>eT 2: s+&T dq d+|Ps DeTT\T  ds DeTTqT @ss#T#Tq~.

1, 2 n >T]+q DeTT\T dq DeTT? 

n$ dq DeTT\T <T nq yTqT $e]+#TeTT.
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#]+#TeTT:
	 (i)	 s+&T | | n\DeTT\T   dsDeTTqT @ss#TH?
	 (ii)	 s+&T | | n~ DeTT\T   ds DeTTqT @ss#TH?
	 (iii)	 s+&T | | \+DeTT\T   dsDeTTqT @ss#TH?
	 (iv)	 | |  n\DeTT,  n~ DeTT,   ds DeTTqT
		  @ss#TH? 

(iii)  _+<Te e< @s&T DeTT (Angle at a point)

|eTT 3.35  _+<Te ‘O’  H\T>T DeTT\T                       
@s&T#Tq$.  H\T>T DeTT\ yTTeTT 3600.

nq>  +1 +  +2 +  +3 +  +4 = 3600

(iv) os_eTTK DeTT\T (Vertically opposite angles)

	 AB, CD nqT dssK\T ‘O’ nqT _+<Te K+&+#T=q        
+AOC eT]jTT +BOD nqT   os_eTTK DeTT\qT +DOA, 
+COB nqT  eTs=    os_eTTK  DeTT\qT @ss#T#Tq$. 

	 jT>s\T jTT |\	 |H k+&T

jT>s\T qsT |\| eq  |\   ds DeTT\qT @ss#T#Tq$.

|H k+&T |H   ds DeTTqT @ss#T#Tq$. 

|eTT 3.36

+< q eTq  J$eTT 
q <VsD edTe\T os_eTTK 
DeTT\ <VsDeTT\T n>TqT. 

|eTT 3.35

O
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#d #&TeTT 6: 
|eTT 3.37  +&TqT ‘l’ eT]jTT ‘m’ nqT s+&T sK\qT ‘P’ nqT _+<Te e< 

K+&+#TqT ^jTTeTT. +1, +2, +3, +4 \qT >T]+#TeTT.

+#T (yT]d) eTT rdT=  |eTTqT ^jTTeTT.  |eTTqT eT\ |eTT| 
e+ +1 qT  |eTT |s +2 qT  |eTT |&TqT e+#TeTT.

>T+&T d~ ‘l’ eT]jTT ‘m’ K+&+#T _+<Te ‘P’ q+<T neTsTeTT.  |eTTqT 1800 
\ |eTT. eTs\  sK\T |&T#Tqy? 

|eTT 3.37

+1, +3 q kqeTT\qT esT=qT#Tq~. +2, +4 esT=qTq~ #&e#TqT. 
(sK\ kqeTT es+& #jT&jTTq~) 

{ +1 =  +3 eT]jTT +2 =  +4.
B qT+& s+&T sK\T K+&+#T=qTq|&T @s&T os_eTTK 

DeTT\T deqeTT n \TdT=qe#TqT.
|&T >D ueqqT { B s|+#<eTT. 

AB, CD sK\T ‘O’  nqT _+<Te K+&+#T=qTq|&T +1,         
+2,  +3, +4 @s&T#Tq$.

|&T  +1 = 1800  –  +2 "  (i)
(m+<Tq> sK|q @s&T dq DeTT\ yTTeTT 1800) 

	  +3 = 1800  –  +2 "  (ii)
(m+<Tq> sK|q @s&T dq DeTT\ yTTeTT 1800) 

(i) eT]jTT (ii) qT+&
	 +1 =  +  3 eT]jTT n< e~] +  2 =  +  4 n s|+#e#TqT.

<VsD 3.3
e&jTTq |eTT qT>=qTeTT. 

	 n) s+&T \ dq DeTT\T

	 ) s+&T \ os_eTTK DeTT\T

|eTT 3.38
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k<q:
n) s+&T \T dq DeTT\T 

	  (i) +EOA,  +COE m+<Tq> OE nqTq~ +  EOA eT]jTT +COE  eT&>qTq~.

	 (ii)  +COA,  +BOC m+<Tq> OC nqTq~ +COA eT]jTT +BOC  eT&.

) s+&T \T os_eTTK DeTT\T 	  i)  +BOC,  +AOD

						      ii)  +COA,  +DOB.	
<VsD 3.4

e&jTTq |eTT qT+& x $\TeqT qT>=qTeTT.
k<q:
	   +BCD  +  +DCA = 1800

		  (m+<Tq> +BCA = 1800 nqTq~ dsDeTT)
	 450 + x	 =	 1800

	 x	 =	 1800 – 450

		  =	 1350

`  x $\Te 1350.
<VsD 3.5

e&jTTq |eTT qT+& x $\TeqT qT>=qTeTT.
k<q:
	  +AOD  +  +DOB	 =	 1800

		  (m+<Tq> +AOB = 1800 nqTq~ dsDeTT)
	                  1000 + x	 =  1800

			         x	 =  1800 – 1000

			              =  800

	 `  x $\Te 800.
<VsD 3.6

e&jTTq |eTT qT+& x $\TeqT qT>=qTeTT.
k<q:
	    +POR  +  +ROQ = 1800

		  (m+<Tq> +POQ = 1800 nqTq~ dsDeTT)
		   	 x + 2x 	=  1800



n<jTeTT 3

76

			       3x	 =  1800

			           x
3
180

0

=

		     		   =  600

	 `  x $\Te 600.
<VsD 3.7

e&jTTq |eTT qT+& x $\TeqT qT>=qTeTT.

k<q:

+BCD + +DCA = 1800

(m+<Tq> +BCA = 1800 nqTq~ dsDeTT)
		  3x + x 	=  1800

		      4x	 =  1800

		          x
4
180

0

=

	           		 = 450

	 `  x $\Te 450.
<VsD 3.8

e&jTTq |eTT qT+& x $\TeqT qT>=qTeTT.

k<q:

	 +BCD + +DCE + +ECA = 1800

	 (m+<Tq> +BCA = 1800 nqTq~ dsDeTT)

		            x40 30 180
0 0 0
+ + =

			           x 70 180
0 0

+ =

				          x 180 70
0 0

= -

				              1100=

	 `  x $\Te 1100.
<VsD 3.9

e&jTTq |eTT qT+& x $\TeqT qT>=qTeTT.

k<q:

+BCD + +DCE + +ECA    = 1800  (m+<Tq> +BCA = 1800 nqTq~ dsDeTT).
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	 x x x20 40 180
0 0 0

+ + + + =

		           x3 60 180
0 0

+ =

			          x3 180 60
0 0

= -

			          x3 120
0

=

		          x
3
120 40

0
= =

		  `  x $\Te 400.

<VsD 3.10
e&jTTq |eTT qT+& x $\TeqT qT>=qTeTT.

k<q:

	 +BOC + +COA + +AOD + +DOE + +EOB = 3600

				    (m+<Tq>  _+<Te e< @s&T DeTT =\ 3600)

	 2 4 3 2 360x x x x x
0

+ + + + =

			          x12 360
0

=

			             x
12
360

0

=

			                300=

	 `  x $\Te 300.

<VsD 3.11
e&jTTq |eTT qT+& x $\TeqT qT>=qTeTT.

k<q:

	 +BOD + +DOE + +EOA = 1800

	 (m+<Tq> +AOB = 1800 nqTq~ dsDeTT)

	  		  x x x2 180
0

+ + =

				     x4 180
0

=

				       x
4
180

0

=

				          = 450

		  `  x $\Te 450.
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nudeTT 3.3
	 1.	 dsq yTqT mqT=qTeTT.
	 i) 	 s+&T sK\T K+&+#T=qTq|&T @s&T eT& _+<Te\ d+K 

(n) {     		 () s+&T           	 () eT&T         	 () H\T>T
	 ii)	  sK|q @s&T dq DeTT\ yTeTT

(n) 900 		  () 1800 		  () 2700 		  () 3600

	 iii)	 |eTT +COA nqTq~

	 (n) 800 		  () 900

	 () 1000 		  () 950

	 iv)	 |eTT +BOC nqTq~

	 (n) 800 		  () 900

	 () 1000 		  () 1200

	 v)	 |eTT CD nqTq~ AB  \+eTT 
		  nsTTq +BCE $\Te

	 (n) 450 		  () 350

	 () 400 		  () 500

	 2.	 e&q |eTT\qT+& dq DeTT\qT yjTTeTT. 

	 3. 	 |eTT qT+& os_eTTK DeTT\qT qT>=qTeTT. 

	 4. 	 e&jTTq$ +A =\\T nsTTq +B qT qT>=qTeTT.
		    (i) 300

		   (ii) 800

		  (iii) 70°
		  (iv) 60°
		   (v) 450 	
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	 5.	 |eTT AB, CD K+&q sK\T, +DOB = 350 nsTTq eTs= 
DeTT =\\qT yjTTeTT.

	 6.	 +< e&q |eTT\ qT+& x $\TeqT qT>=qTeTT.

	 7.	 +< e&q |eTT AB, CD nqT s+&T sK\T O _+<Te 
e< K+&+#T#Tq$. x, y $\TeqT qT>=qTeTT.

	 8.	  sK|q s+&T dq DeTT\T 4x eT]jTT (3x + 5) nsTTq x $\TeqT 
qT>=qTeTT.

(i) (ii) (iii)

(iv) (v) (vi)
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	 1.	  edTe jTT s+&T ns u>eTT\T seTTqT =\qT d]>Z |&Tq~ 
kweeTT n #|&T#Tq~. 

	 2.	  sK jTTq |eTTqT s+&T deT u>eTT\T> $u+#T#Tq~. m&eT d>eTT 
& d>eTT d]>Z |&TqsTT  seTT kweeTT> q~ nqe#TqT.  sK 
kwesK  kwyeTT nq&TqT. 

	 3.	 = eTyTq VQuT DeTT\T m uTeTT\qT *jTT+&TH n                     
kwesK\qT *jTT+&TqT.

	 4.	 = edTe\qT, |eTT\qT kwesK\T +&e.
	 5.	 seTT\qT 3600 \ e> ueTDeTT #jTTq|&T n< seTT e#TqT ueTD 

kweeTT n #|#THeTT.
	 6.	 ueTD kwe eTeTT nqTq~  seTT < +<eTTqT { mksT  |P] 

ueTDeTT n< seTT * +&TH  d+K ueTD kwe eTeTT nq&TqT.
	 7.	 kwe sK\T  seTT\T ueTD kweeTT *jTT+&Tq~> +&e#TqT.
	 8.	 s+&T DeTT\T eT& oseTTqT, eT& uTeTTqT *jTT+&q y{ dq DeTT\T 

n |\Te&T#Tq~.
	 9.	  sK|q @s&T dq DeTT\ yTTeTT 1800.
	 10.	 s+&T sK\T K+&+#T=qTq|&T @s&T os_eTTK DeTT\T deqeTT.
	 11.	  _+<Te @s&T DeTT =\ 3600 n>TqT.
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|j> sU>DeTT
4.1 |]#jTeTT: (Introduction)

$<sT\T eTT+<T>H HsT=q sU>DeTTq d++~+q n+X\qT nseTT 
#dT=qT eT]jTT <M]+#T  bs+XeTT dVjT|&TqT. | s>T\ y 
sU>DeTT s|+#e\dq b<$T n+X\ L& ~ &&TqT. $<sT\T  n+XeTT\
qT *> HsT=+<TsT eT]jTT #TsT> ]+#<sT nqT d+<VeTT <T.

eTqeTT eTT+<T s>T\ sU K+&eTT\qT, de+s sK\qT, \+sK\qT ^jTT 
eT]jTT DeTT\qT ]+#T >T]+ HsT=jTTHeTT.

 s> eTqeTT sU K+&eTTq \+ deT~K+&q sK, D deT~K+&qsK, 
=\< eT]jTT e |j+ = DeTT\qT ]+#T eT]jTT uTeTT\qT 
]+#T >T]+ \TdTuTHeTT.

|q:|]o\q: (Review)

e&q |eTT\ qT+& DeTT\T, de+s sK\T eT]jTT \+sK\qT >TsT 
#T=qT.

+~ |{ e&q |eTT\ _+<Te\qT, sU K+&eTT\qT, DeTT\qT, de+s 
sK\qT >T]+#T. 

esTd 
d+K  |eTT _+<Te\T sK\T DeTT\T

de+s 
sK\T

\+sK\T

1

A, B,
C    

eT]jTT 
D

AB,
BC,
CD,
AD, 

eT]jTT
BD

    1 - +BAD (+A)
    2 - +DCB (+C)
    3 - +DBA
    4 - +CBD

AB || DC
BC || AD

AB =  AD
AB =  BC
BC =  CD
CD =  AD
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esTd 
d+K  |eTT _+<Te\T sK\T DeTT\T

de+s 
sK\T

\+sK\T

2

3

4.2 	 e&q sU K+&eTTq \+ deT~K+&q sK: (Perpendicular bisector of 
the given line segment)

(i)  eTT : eTTqT eT&T#T

	  eTT|q AB nqT sU K+&eTTqT ^jTTeTT. 

	 sU K+&eTT e] _+<Te B nqTq~ A MT< e+&TqT 
eTTqT eT&T#TeTT. eTT |q XY nqT eT&sKqT 
@ssT#TeTT.

	 eTTqT eeT\T> e+#TeTT. eTT eT& sK 
XY nqTq~ AB sU K+&eTTqT K+&+#T _+<TeqT O 
n >T]+#TeTT.

X

Y

X

Y

O
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	 =* #q OA = OB njTT eT& sK XY nqTq~ AB sU K+&eTTq \+ 
deT~K+&q sK> e+&T *jTT#Tq~.

	 eT& sK XY nqTq~ AB sK \+ deT~K+&q sK n>TqT.

 sU K+&eTT jTT \+ deT~K+&q sK nqTq~ sU 
K+&eTT eT< _+<Teq ^jTT \+sK n>TqT. 

(ii) 	 e&q sU K+&eTTq \+ deT~K+&q sKqT ]+#T: (To construct a 
perpendicular bisector to a given line segment)

yTT 1	 :	 e&q =\ AB 
sU K+&eTTqT ^jTTeTT. 

yTT 2	 :	 ‘A’ qT +<eTT> rdT= 
AB b&e d>+ +f 
me ykseTT >\ 
#|eTT\qT AB sK 
|q, +< ^jTTeTT.

yTT 3	 :	 ‘B’ qT +<eTT> 
rdT= n< ykseTT 
s+&T e #|eTT\qT 
^jTTeTT. $ eTT+<T e 
#|eTT\qT P eT]jTT Q 
\ e< K+&+#TqT.
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yTT 4	 :	 PQ \qT \T|eTT. PQ 
nqTq~ AB qT ‘O’ e< 
K+&+#TqT.

yTT 5	 :	 PQ nqTq~ AB jTT \+ 
deT~K+&q sK n>TqT.

<VsD 4.1
AB = 8 d+.MT eq sU K+&eTTq  \+ 

deT~K+&q sK ^jTTeTT.
k<q
yTT 1	 :	 AB = 8 d+.MT =\ >\ sU 

K+&eTTqT ^jTTeTT.
yTT 2	 :	 ‘A’ qT +<eTT> rdT= AB 

b&e d>eTT +f me 
ykseTT >\ e #|eTT\
qT, AB sK |q, +< 
^jTTeTT.

yTT 3	 :	 ‘B’ qT +<eTT> rdT= 
n< ykseTT s+&T e 
#|eTT\qT ^jTTeTT. $ 
eTT+<T e #|eTT\qT X  
eT]jTT Y \ e< K+&+#TqT.

 sU K+&eTT jTT \+ deT~K+&q sK 
nqTq~  sK jTT kwe neTT n>TqT.

e&q sU K+&eTTq 
{ +f me \+ 
deT~K+&q sK\T e+&TH? 

\+ deT~K+&q sK PQ | @<q  _+<TeqT >T]+#TeTT.  _+<Tyq~, A     
eT]jTT B qT+& deq <seTT eq~ n d]#&eTT.
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4.3 D deT~K+&q: (Angle Bisector)

(ii) eTT : eTTqT eT&T#T

	  eTTqT rdT= <| ‘O’ nH _+<TeqT 
>T]+#TeTT. ‘O’ qT ~ _+<Te> e+#T= +AOB 
DeTTqT @ss#T ‘OA’ eT]jTT ‘OB’ sDeTT\qT 
^jTTeTT. 

	 OA eT]jTT OB sDeTT\T < |q { 
e+&TqT ‘O’ nqT _+<Te <s ||sTqT eT&  
eT& sKqT @ss#TeTT.

yTT 4	 :	 XY \qT \T|eTT. ~ sU K+&eTT AB  qT O e< K+&+#TqT. 

		  XY nqTq~ AB jTT \+ deT~K+&q sK n>TqT.

1.	 PQ = 6.5 d+.MT \qT ydeTT> >\  eeTTqT ^jTTeTT.
2.	 12 d+.MT =\ >\ sU K+&eTTqT ^jTTeTT. B e 

|j+ H\T>T deT u>eTT\T> $u+#TeTT. =* 
d]#&TeTT. 

3.	 e&q sU K+&eTT AC  \+ deT~K+&q sK ^jTTeTT. 
 \+ deT~K+&q sK e&q sKqT ‘O’ e< K+&+#TqT.  
‘O’ nqT _+<Te qT+& deq <seTT B eT]jTT D _+<Te\
qT \+ deT~K+&q sK|q >T]+#TeTT. A, B, C eT]jTT D 
nqT _+<Te\qT esTd> \T|eTT.  $<eTT> \T|&q 
dssK\T n deq b&e eqy n d]#&TeTT.

+#TeTT!
| sD+ OA = OB = OC = OD n>TqT B eT]jTT D 
_+<Te\qT \+ deT~K+&q sK|q >T]+#TeTT. A, B, C        
eT]jTT D _+<Te\qT esTd> \T|eTT. sTy
	 1. \T|&q sK\T deq b&e e+&TH?
	 2. oseTT q+<* DeTT\T \+DeTT\T> e+&TH?
	 3. |eTTqT e >TsT+#>\y?

C
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	 eTTqT eeT\T> #dq sTy e+&T eT& 
sKqT OC n >T]+#TeTT. =* #q +AOC     
eT]jTT +BOC deqeTT> eq$.

	 { | eT& sK OC nqTq~ e&q 
DeTTqT s+&T deTu>eTT\T> $u+#TqT. 

	  eT& sK +AOB jTT kwesK n>TqT. 

	  kwe sK +AOB jTT D deT~K+&q sK n>TqT.

	 e&q DeTT jTT deT~K+&q sK nqTq~  DeTTqT 
s+&T deT u>eTT\T> $u+#T kwe sK n>TqT. 

(ii)	 =\< eT]jTT e |j+ e&q DeTTq D deT~K+&q sKqT 
]+#T.

yTT 1	 :	 O nqT _+<Te e< e&q 
=\ DeTTqT ]+#TeTT.

yTT 2	 :	 ‘O’ qT +<eTT> rdT= @<q 
 ykseTT >\ e #|eTTqT 
DeTT jTT sDeTT\qT A 
eT]jTT B nqT _+<Te\ 
K+&+#TqT ^jTTeTT. 

yTT 3	 :	 ‘A’ qT +<eTT> rdT= AB  
b&e d>+ +f me 
ykseTT>\ e #|eTTqT 
DeTT n+s u>eTT 
^jTTeTT.
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yTT 4	 :	 ‘B’ qT +<eTT> rdT= n< 
ykseTT e #|eTTqT 
eTT+<T e #|eTT ‘C’ e< 
K+&+#TqT ^jTTeTT.

yTT 5	 :	 OC  \T|eTT.

		  OC nqTq~ e&q DeTT 
jTT D deT~K+&qsK 
n>TqT.

<VsD 4.2
+AOB = 80° =\ >\ DeTTqT ^d, < D deT~K+&q sKqT ]+#TeTT.
k<q
yTT 1	 :	 De |j+ ‘O’ nqT 

_+<Te +AOB = 80° =\ 
>\ DeTTqT ]+#TeTT. 

yTT 2	 :	 ‘O’ qT +<eTT> rdT= @<q 
 ykseTT >\ e #|eTT OA 
eT]jTT OB \qT eTeTT> X, Y 
\ e< K+&+#TqT ^jTTeTT.

yTT 3	 :	 ‘X’ qT +<eTT> rdT= 
XY b&e d>+ +f me 
ykseTT >\ e #|eTTqT 
DeTT n+s u>eTT ^jTTeTT.

C

D deT~K+&qsK OC MT< @<q  _+<TeqT >T]+#TeTT.  _+<Te 
DeTT jTT sDeTT\T OA eT]jTT OB \ qT+& deq <seTT eq~ 
n d]#&TeTT.
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yTT 4	 :	 ‘Y’ qT +<eTT> rdT= n< ykseTT e #|eTTqT eTT+<T e 
#|eTT C e< K+&+#TqT ^jTTeTT. OC  \T|eTT. OC nqTq~ 
e&q DeTT 800  D deT~K+&qsK n>TqT.

nudeTT 4.1
	 1.	 AB = 7 d+.MT =\ >\ sU K+&eTTqT ̂ d < \+ deT~K+&q sKqT ]+#TeTT.
	 2.	 XY = 8.5 d+.MT =\ >\ sU K+&eTTqT ^d < kwe neTTqT qT>=qTeTT.
	 3.	 AB = 10 d+.MT =\ >\ sU K+&eTTq \+ deT~K+&q sKqT ^jTTeTT.
	 4.	 70° =\ >\ DeTTqT ^ < D deT~K+&q sKqT ]+#TeTT.
	 5.	 110° =\ >\ DeTTqT ^ < D deT~K+&q sKqT ]+#TeTT. 
	 6.	 \+DeTTqT ]+ < =\< eT]jTT e dVjTeTT s+&T deTu>eTT\T> 

$u+#TeTT. 

120° =\ >\ DeTTqT ̂  < H\T>T deT u>eTT\T> $u+#TeTT.

	 1.	 ‘C’ qT +<eTT> rdT= 4 d+.MT ykseTT  eeTTqT ^jTTeTT. AB 
nqT C ^jTTeTT. AB  \+ deT~K+&q sKqT ^d, n~ e+<eTT <s 
be#Tq< n |+#TeTT.

	 2.	 eeTT deq b&e >\ @y s+&T C\ \+ deT~K+&q sK\qT 
^jTTeTT. (i) n$ m& \TdT=qT#Tq$? (ii) C\T e +<eTT qT+& deq 
<seTT eqy d]#&TeTT.

	 3.	 sK  eT&T _+<Te\qT >T]+#TeTT.  eT&T _+<Te\ deq 
<seTT eq  _+<TeqT qT>=qTeTT. 

>eT: n _+<Te\qT esTd> \T|eTT.  uTeTT e#TqT. | uTeTTq 
\+ deT~K+&q sKqT ^jTTeTT.  sK\T MTsT >T]+q _+<Te\ qT+& deq 
<seTT e+&T  _+<Te e< \TdT=qTqT.  _+<TeqT |]e +<eTT 
n n+<TsT. 
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<+XeTTqT |j+#T
 |]#jTeTT:

<+XeTTqT |j+#T nqTq~ >D+ XdeTT  u>eTT n>TqT. k{d 
nqT |<eTT kdt nqT {H |<eTT qT+& >V+#&qT. >D+ XdeTT nqTq~ $Cq 
XdeTTq d++~+q d+K\T (science of numbers).  d+K\T & <+X d+K\ 
#] b\&T#Tq$. nq>,

(i)	  s> eq $<sT\ esT\T.

(ii)	  >eT+ ]w ejTdT eq |\\ sTe.

(iii)	  d+ ]w b+eTT ]dq esbeTT.

<+X dsD, eZsD, $XwD eT]jTT M{ <seTT de#seTTqT b+<T 
>D+ XdeTT |j>|&T#Tq~.

eTq e\dq de#seTTqT d+U s|eTT d]+ \T|qT <+XeTT 
n+<TsT.

  eTT& <+XeTT: (Raw data)
 s> eq $<sT\T  \ | b+~q esT\T b<$T <X 

d]+#&qT. n b<$T <X eT|s#+& d]+q de#seTT eTT& <+XeTT 
nq&TqT.

eTT& <+XeTT nq> eTeTT eT]jTT eZsD#jT <+XeTT n>TqT.

 keTV <+XeTT: (Grouped data)

= deTjTeTT\ d]+#&q eTT& <+XeTT $T* |< n+ e+&T e\q 
n+<T eTq e\dq $wjTeTT <=s be#TqT. <+XeTT $T* |<> eq|&T 
eTqeTT y{ nseTT \T>T deTVeTT\T> $u+#eqT.

keTVeTT>  s>T\T> eT|]q <+XeTTqT keTV <+XeTT n+<TsT.

 <+X dsD: (Collection of data)

s+u <X |]o\q d]+q $wjTeTT\T eTq nedseTTq d++~+q$> 
e+&eqT.
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  b<$T <+XeTT: (Primary data)
<VsD, @&e s> b<jTT&T $H< >sT $<sT\

qT $Vsj rdT= yeq ssTT+#qT. n+<Td+ 
nqT $<sT\ weTTq qT, 

(i)	 y] wyTq |<XeTT
(ii)	 y] wyTq 
(iii)	 y] wyTq Vs+
yTT<q y{ >T]+ $<sT\qT n& \TdT=HqT. $<sT\T #|q n $eseTT\qT 

nH HsT> d]+#qT. +{ <+X dsDqT b<$T <+XeTT n+<TsT.
5.1 	 n+eTT <+XeTTqT d]+#T eT]jTT deTLsT: (Collection and 

Organizing of Continues Data)
~rjT <+XeTT: (Secondary data)

+sYH{, ys |\T, s |\T, <s<] eT\+> ysT $Vsj y 
d\eTT jTT yesD |]d @&e s> b<jTT&T $TdsY $H< d]+#qT.  
$<eTT> y\T|* esZeTT\ <s d]+q <+XeTTqT ~rjT <+XeTT n+<TsT.
#ss: (Variable)

>D+ XdeTTq d++~+q+ es #ss nqTq~ = ]w |]$TT\ & 
qTe+{ d+U $\Te\qT =\#~> e+T+~. n$ (i) ejTdT (ii) <jTeTT (iii) mT 
eT]jTT (iv) sTe nqTq$ = <VsD\T n>TqT.
bq:|qeTT: (Frequency)

eTqeTT bsX\ $<sT\ mTqT =*#<eTT. 140 d+.MT nqT mT                                          
|\TesT e#T M\Tq~. eTqeTT  mT m ksT eq< +#e\jTTqT.  d+KH                                       
140 d+.MT bq:|qeTT n+<TsT. 

 | $\Te |\TesT eq m ksT edT+<  d+K < jTT bq:|qeTT 
n>TqT.
y|: (Range)

 ]w <+XeTT eq >]w $\Te eT]jTT w $\Te\ eT< u<eTTqT y| 
n+<TsT.

<VsD 5.1
 s> eq 20 eT+~ $<sT\ mT\T +< e&q$ (d+.MT)
	 120, 122, 127, 112, 129, 118, 130, 132, 120, 115
	 124, 128, 120, 134, 126, 110, 132, 121, 127, 118.
& w $\Te 110 d+.MT eT]jTT >]w $\Te 134 d+.MT

    y| R >]w $\Te ` w $\Te
= 134 – 110 = 24

$ b+ |\ qT+& 

@<  $wjTeTT| =+ 

de#seTTqT d]+#TeTT.
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s> eT]jTT s> n+seTT\T: (Class and Class Interval)
|q e&q <VsD 5.1  eTqeTT 5 s>T\qT rdT=HeTT. n$ 110`115, 

115`120, 120`25, 125`130, 130`135. = s> s> n+seTT n #|e#TqT. 
s> n+seTT\T deqeTT> +&eqT. s>T\ d+K me>  e> e+&L&<T. 
s>T\ d+K <T qT+& |~| e+&e#TqT.
s> ne<T\T: (Class limits)

s> 110`115  110 nqTq~ s> w ne~ eT]jTT 115 nqTq~ s>      
>]w ne~ n |\Te&TqT.
s> n+seTT |]eDeTT(y&\T): (Width  (or size) of the class interval)

 s> n+seTT jTT >]w ne~ eT]jTT w ne~ eT< q edeTTqT 
s> n+seTT |]eDeTT  y&\T n+<TsT. |q e&q s> n+seTT y&\T 
115`110R5. eTqeTT s> n+seTTqT me #d, s>T\ d+KqT Z+#e#TqT. 

s+&T seTTq s> n+seTT\T eq$. n$ (i) $q s>T\T (ii) $TqVsTT+| 
s>T\T.
(i)  $q s>T\T: (Inclusive form)

 s> n+seTT w ne~, >]w ne~ s> n+seTT #sT=q&T#Tq$. 
<VsD> yTT<{ s> n+seTT 110`114  mT\T 110 d+.MT ` 114 d+.MT 
#s&TqT. s+&e s> n+seTT 115 ` 119  mT\T 115 d+.MT eT]jTT 119 d+.MT 
#s&TqT.  $<eTT> $T*q s> n+seTT\qT yjTe#TqT. 
(ii) $TqVsTT+| s>T\T: (Exclusive form)

|q e&q <VsD 5.1  yTT<{ s> n+seTT 110`115  110 d+.MT 
#] 115 d+.MT #s+&  e+&TqT. s+&e s> n+seTT 115 d+.MT #]                   
120 d+.MT qT #s+& e+&TqT. m+<T+f 115 d+.MT s+&T s> n+seTT\ eq~. 
+{ |]d @ s> n+seTT w ne~> 115 d+.MT e+&TH  s> n+seTT 
#s&T#Tq~.
>Dq VeTT\T: (Tally marks)

|q e&q <VsD 5.1  mT\T 110 d+.MT, 112 d+.MT, 110`115 
nqT s> n+seTT e+&TqT. eTqeTT | | nqT >Dq VeTT\ >T]+#<eTT. >Dq                   
VeTT\qT + bq:|q esTd bq:|qeTT 2 n yjTTeTT.

<T >Dq VeTT\T ^jTeqq eTqeTT yTT< H\T>T >Dq VeTT\qT ^d, < 
< n&T> ^jTeqT. eq | | | | nqTq~ <T >Dq VeTT\ deTVeTT n>TqT.

@&T $\TeqT <T >Dq VeTT\ deTVeTTqT ^d, s+&T >Dq VeTT\qT & 
qT |||| || >T]+#eqT.
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 bq:|q |{: (Frequency Table)

eTq+ d]+q <+XeTT\qT eT&T \Te esTd\T q |{ yd<eTT. yTT<{ 
esTd s>T\ $\Te, s+&e esTd >Dq VeTT\T eT]jTT eT&e esTd bq:|q 
d+K >\ |{qT bq:|q |{ n+<TsT.

#ss $\Te s> n+seTT e+&q, bq:|q d+K\qT < s> n+seTTq 
m<TsT> >T]+q eTq bq:|q $uq \_+#TqT. n bq:|q d+K\qT L&, yTTeTTqT 
yTTeTTq HsT> bq:|qeTTq +<> >T]+#e\jTTqT.  yTTeTT e&q <+XeTT\ 
d+K deqeTT> e+&TqT. |q #|&q $<eTT> e+&T |{qT <+XeTT\qT |{ 
|s#T n #|e#T.

|&T <VsD 5.1  eq <+XeTT\qT |{ |s#T.

$q s>:
s> n+seTT >Dq VeTT\T bq:|qeTT

110 - 114 || 2

115 - 119 ||| 3

120 - 124 ||||  | 6

125 - 129 |||| 5

130 - 134 |||| 4

yTTeTT 20

|{ 5.1
$TqVsTT+| |<:

s> n+seTT >Dq VeTT\T bq:|qeTT
110 - 115 || 2

115 - 120 ||| 3

120 - 125 ||||  | 6

125 - 130 |||| 5

130 - 135 |||| 4

yTTeTT 20

|{ 5.2
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eTT& <+XeTT\ bq:|q |{: (Frequency table for an ungrouped data)
<VsD 5.2

+< e&q <+XeTT\ bq:|q |{qT jsT#jTTeTT.
	 5, 1, 3, 4, 2, 1, 3, 5, 4, 2  
	 1, 5, 1, 3, 2, 1, 5, 3, 3, 2.
k<q:
|q e&q <+XeTT\ qT+& eTqeTT 1,2,3,4 eT]jTT 5 nqT d+K\T nH ksT 

ejTT+&T ##<eTT. eq 1,2,3,4 eT]jTT 5 nqT d+K\qT d+K nqT u>eTT { 
+< { yjTeqT.

|&T n+\qT { sTy { #~$,  d+K HsT>, >Dq VeTT\T nqT 
u>eTT  >Dq VeTTqT yjTTeTT.  $<eTT> e] d+K e#T es >T]+#TeTT. 
1,2,3,4 eT]jTT 5 nqT d+K\ HsT> eq >Dq VeTT\qT L&, L& yTTeTTqT 
bq:|q u>eTT >T]+#TeTT. B sTy bq:|q d+K\qT L&, L& yTTeTTqT 
yTTeTTq m<TsT> yjTTeTT.

d+K >Dq VeTT\T bq:|qeTT
1 |||| 5
2 |||| 4
3 |||| 5
4 || 2
5 |||| 4

yTTeTT 20

|{ 5.3
e&q <+XeTTq bq:|q $uq\T jsT #d|&T, eTqeTT +~       

n+X\qT >eT+|eqT.
(i)	 e\dq s>T\qT mqT=qTeTT. n$ eT me>  eT e> e+&L&<T.
(ii)	 e\dq s> n+seTT\qT ( s> n+seTT jTT y&\T) mqT=qTeTT.
(iii)	 s>T\ eT< U\T +&+& s> sVD $\Te\ #|e\jTTqT.

keTV <+XeTTq bq:|q |{: (Frequency table for a grouped data)
<VsD 5.3

 >D | @&e s> 30 eT+~ $<sT\T rdq esT\T +< e&eq$. 
 <+XeTTq bq:|q |{qT jsT#jTTeTT. 

25, 67, 78, 43, 21, 17, 49, 54, 76, 92, 20, 45, 86, 37, 35
60, 71, 49, 75, 49, 32, 67, 15, 82, 95, 76, 41, 36, 71, 62

k<q:
			   w esT\T 15.
			   >]w esT\T 95.
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	 	 y| R >]w esT\T ` w esT\T
		          R  95 –  15
		          R  80
9 s>T\qT = s> n+seTT y&\T 10 e+&TqT m+#T=qTeTT10`20, 

20`30,.....90`100  bq:|q |{ +< e&q~.

s> n+seTT(esT\T) >Dq VeTT\T bq:|qeTT
10 - 20 || 2
20 - 30 ||| 3
30 - 40 |||| 4
40 - 50 |||| 5
50 - 60 || 2
60 - 70 |||| 4
70 - 80 ||||  | 6
80 - 90 || 2
90 - 100 || 2

yTTeTT 30

|{ 5.4
5.2 	 n+seTT keTV bq:|q $uq |{: (Continuous grouped 

Frequency distribution Table)
n+seTT keTV bq:|q |{ s> ne<T\qT qT>=qT:

kbqeTT\T: (Steps to do)
	 (i)	 yTT<{ s> m>Te ne~, s+&e s> ~>Te ne~ eq edeTTqT 

qT>=qTeTT.
	 (ii)	  edeTTqT 2  u+#TeTT.  $\TeqT x nqT=qTeTT.
	 (iii)	 n s> n+seTT\ ~>Te ne<T\ qT+ ‘x’ qT rdyjTTeTT.
	 (iv)	 n s> n+seTT\ m>Te ne<T\ ‘x’ qT L&TeTT. |&T e#T = 

ne~ yTq s> ne~ n>TqT.
<VsD 5.4

 >T]+q <s<] seTeTTqT #d eTV\ ejTdT +< e&eq~. 
B bq:|q |{qT jsT#jTTeTT. 

s> n+seTT 
(ejTdT)

10 -19 20 -29 30 - 39 40 - 49 50 - 59 60 - 69

eTqTw\ d+K 45 60 87 52 25 12
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k<q:
 |{ s> n+seTT\ eT< n+seTT\T eq$. eq eTqeTT s>T\qT 

e] ($TqVsTT+| |<) yd<eTT. 
yTT<{ s> m>Te ne~, s+&e s> ~>Te ne~ eq edeTT
		  =	 20 – 19 = 1

edeTTqT 2  u+#TeTT
	 .x

2
1 0 5= =

|&T 0.5 qT +~ ne~ qT+& rdyd eT]jTT 0.5 qT m>Te ne~ L&TeTT. |&T 
eTqeTT eTyTq bq:|q $uq |{qT yTq s> ne<T\ qT+& b+<e#TqT.

s> n+seTT (ejTdT)
bq:|qeTT

(eTqTw\ d+K)
9.5 - 19.5

19.5 - 29.5

29.5 - 39.5

39.5 - 49.5

49.5 - 59.5

59.5 - 69.5

45

60

87

52

25

12

|{ 5.5

nudeTT 5.1
1. d]jTq yTqT mqT=qTeTT.
	 i)	 e&q <+XeTT\ >]w $\Te eT]jTT w $\Te\ eT< edeTT.
	 (n) bq:|qeTT	 () s> ne~	 () s> n+seTT	() y|

	 ii)	 $<sT\T | b+~q esT\T 65, 97, 78, 49, 23, 48, 59, 98 \ y|
	 (n) 90	 () 74	 () 73	 () 75

	 iii)	 yTT<{ 20 dV d+K\  y|
	 (n) 18	 () 19	 () 20	 () 21

	 iv)	 s> n+seTT 20`30 jTT ~>Te ne~  
	 (n) 30	 () 20	 () 25	 () 10

	 v)	 s> n+seTT 50`60 jTT m>Te ne~  
	 (n) 50	 () 60	 () 10	 () 55
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	 2.	 +< e&q <+XeTTq bq:|q |{qT ]+#TeTT.
			   10, 15, 13, 12, 14, 11, 11, 12, 13, 15
			   11, 13, 12, 15, 13, 12, 14, 14, 15, 11

	 3.	  q>s+ y<X\ 26 eT+~ s>T\T eHsT. y e&T e\ d+K 
+< e&eq$.  <+XeTTq bq:|q |{qT ]+#TeTT. 

			   2, 4, 3, 1, 2, 2, 2, 4, 3, 5, 2, 1, 1, 2
			   4, 5, 1, 2, 5, 4, 3, 3, 2, 1, 5, 4.

	 4.	 25 yseTT\  u+ ]q U |deTT\ d+K +< e&q~.  
<+XeTTq bq:|q |{qT jsT#jTTeTT.

			   15, 25, 22, 20, 18, 15, 23, 17, 19, 12, 21, 26, 30
			   19, 17, 14, 20, 21, 24, 21, 16, 22, 20, 17, 14

	 5.	 20 eTqTw\ sTe (.> \) +< e&q~.
			   42, 45, 51, 55, 49, 62, 41, 52, 48, 64
			   52, 42, 49, 50, 47, 53, 59, 60, 46, 54

		  e&q s> n+seTT\ bq:|q |{qT yjTTeTT. 40`45, 45`50, 50`55, 
55`60 eT]jTT 60`65.

	 6.	  \ | 30 eT+~ $<sT\T b+~q esT\T +< e&q$.
			   45, 35, 60, 41, 8, 28, 31, 39, 55, 72, 22, 75, 57, 33, 51
			   76, 30, 49, 19, 13, 40, 88, 95, 62, 17, 67, 50, 66, 73, 70

		  keTV bq:|q |{qT jsT#jTTeTT.

	 7.	 e&q <+XeTTq n+seTT bq:|q |{qT jsT#jTTeTT.

s> n+seTT 
(sTe .> \)

21 - 23 24 - 26 27 - 29 30 - 32 33 - 35 36 - 38

bq:|qeTT 
($<sT\ d+K) 2 6 10 14 7 3

	 8.	 +< e&q $eseTT\T   # mT\qT >T]+#TqT. n+seTT bq:|q 
|{qT jsT#jTTeTT.

s> n+seTT 
(mT\T MTs)

2  - 4 5 - 7 8 - 10 11 - 13 14 - 16

bq:|qeTT     
(# d+K) 29 41 36 27 12
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	 1.	 eTq e\dq de#seTTqT d+U s|+ d]+ \T|qT <+XeTT n+<TsT.

	 2.	 eTT& <+XeTT nq> eTeTT eZsD#jT <+XeTT n>TqT.

	 3.	 keTVeTT>  s>T\T> eT|sq <+XeTTqT keTV <+XeTT 
n+<TsT.

	 4.	  | d+K |\TesT eq <, < jTT bq:|qeTT n+<TsT.

	 5.	 y| R >]w $\Te ` w $\Te.

	 6.	  s> n+seTT >]w eT]jTT w ne<T\ eT< >\ edeTTqT s> 
n+seTT |]eDeTT  y&\T n+<TsT.
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yT\T
n<jTeTT: 1

nudeTT 1.1
	 1.	 i)	 	 ii)	 	 iii)	 	 iv)	 
	 2.	 i)	 0	 ii)	 – 5	 iii)	 5	 iv)	 0
	 3.	 i)	 – 6	 ii)	 – 25	 iii)	 651	 iv)	 – 316	 v)	 0	 vi)	 1320
		 vii)	 25	 viii)	 25	 ix)	 42	 x)	 – 24	 xi)	 1890	 xii)	 – 1890
		 xiii)	–1440	 xiv)	 256	 xv)	 6000	 xvi)	 10800
	 4.	 i)	 – 135	 ii)	 16	 iii)	 182	 iv)	 – 800	 v)	 1	 vi)	 0

	 5.	 `	 645	 6.	 75 esT\T			   7.	 `1500			   8.	 `240

nudeTT 1.2

	 1.	 i)	 	 ii)	 n	 iii)	 	 iv)	 n
	 2.	 i)	 – 5	 ii)	 10	 iii)	 4	 iv)	 – 1	 v)	 – 6	 vi)	 – 9
		 vii)	 – 1	 viii)	 2	 ix)	 2	 x)	 6
	 3.	 i)	 20	 ii)	 20	 iii)	 – 400
	 4.		  – 5

nudeTT 1.3

	 1.	 i)	
5
24 	 ii)	

7
9 	 iii)	 2	 iv)	 3	 v)	

3
14 	 vi)	 20

		 vii)	
4
77 	 viii)	 10	 ix)	 8	 x)	 24

	 2.	 i)	 14	 ii)	 63	 iii)	 16	 iv)	 25	 v)	 288	 vi)	 16

		 vii)	 9	 viii)	 70	 ix)	 25	 x)	 50

	 3.	 i)	 26 
4
1 	 ii)	 19 

5
4 	 iii)	 9 

5
3 	 iv)	 64 

7
2 	 v)	 52 

2
1 	 vi)	 85 

2
1

	 4.	  4 sT.

nudeTT 1.4

	 1.	 i)	 1	 ii)	
12
7 	 iii)	

12
7 	 iv)	

18
7 	 v)	 1	 vi)	

63
2

	 2.	 i)	
27
22 	 ii)	

5
1 	 iii)	

4
1 	 iv)	

16
9 	 v)	

2
9 	 vi)	

35
48

	 3.	 i)	 2 
15
4 	 ii)	 4 

40
29 	 iii)	 7 

2
1 	 iv)	 20 

8
1 	 v)	 59 

16
13

	 4.	  55 .MT	 5.	 12
4
1  >+\T
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nudeTT 1.5

	 1.	 i)	
5
7 	 ii)	

4
9 	 iii)	

10
7 	 iv)	

9
4 	 v)	

33
2 	 vi)	 9

		 vii)	 13	 viii)	
7
5

	 2.	 i)	
15
1 	 ii)	

54
1 	 iii)	  

6
1 	 iv)	

12
1

	 3.	 i)	
5
8 	 ii)	

36
35 	 iii)	 4 

12
7 	 iv)	 1 

16
11

	 4.	  21 jTbs+\T			   5.	40 .MT/>+

nudeTT 1.6
	 1.	 i)	 n	 ii)	 	 iiii)	 	 iv)	 

	 2.	 i)	
15
20-  , 	

15
19- , 

15
18- , 

15
17- 			  ii)	

6
7 , 
6
6 , 
6
5 , 
6
4

		 iii)	
28
48 , 
28
47 , 
28
46 , 
28
45 	

	 3.	 i)	
4
3- 	 ii)	

8
3- 	 iii)	

5
3- 	 iv)	

3
5- 	 v)	

2
1-

	 5.		  i, iv, v

nudeTT 1.7

	 1.	 i)	 	 ii)	 	 iii)	 	 iv)	 

	 2.	 i)	
5
18 	 ii)	

13
24 	 iii)	 2	 iv)	

13
12- 	 v)	

3
13 	 vi)	

42
19

		 vii)	
21
43- 	 viii)	 – 3	 ix)	

7
24 	 x)	

30
13-

	 3.	 i)	 1	 ii)	 4	 iii)	
44
9- 	 iv)	

16
5- 	 v)	

20
23 	 vi)	 – 1

		 vii)	
26
69- 	 viii)	

60
41- 	 ix)	 1

27
- 	 x)	

12
1

	 4.	 i)	
35
2 	 ii)	

4
1 	 iii)	

12
19 	 iv)	

2
3 	 v)	

28
43-

	 5.	 i)	 4 
11
7 	 ii)	 – 3 

2
1 	 iii)	 1 

11
7 	 iv)	 5 

4
3 	 v)	 – 1 

40
17 	 vi)	 – 4 

132
7

		 vii)	 – 6 
42
41 	 viii)	 – 3 

210
7

	 6.	
4
7 		  7.	

5
4 	 8.	 13 

20
17  .>.	

	 9.	  18 
4
3  .>.	 10.	 3 

10
9  .>.
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nudeTT 1.8

	 1.	 i)	 	 ii)	 	 iii)	 n	 iv)	 n

	 2.	 i)	
25
72- 	 ii)	

169
35- 	 iii)	

24
7- 	 iv)	

11
12- 	 v)	 – 20	 vi)	

9
2

	 3.	 i)	
4
15- 	 ii)	 – 5	 iii)	 26

125
98 	 iv)	  66

375
44 			   v)	

28
45

	 4.	 i)	
81
16 	 ii)	

2
3- 	 iii)	

7
8- 	 iv)	 – 9 

43
3

	 5.	
7
9 		  6.	

2
3

nudeTT 1.9

	 1.	 i)	 	 ii)	 	 iii)	 n	 iv)	 
	 2.	 i)	 2.1	 ii)	 40.5	 iii)	 17.1	 iv)	 82.8	 v)	 0.45	 vi)	 1060.15

		 vii)	 2.58	 viii)	 1.05	 ix)	 10.34	 x)	 1.041	 xi)	 4.48	 xii)	 0.00125

		 xiii)	2.108	 xiv)	 0.0312

	 3.	 i)	 14	 ii)	 46.8	 iii)	 4567	 iv)	 2960.8	 v)	 3230	 vi)	 17140

		 vi)	 478

	 4.	  51.5 d+.MT2	 5.	 756 .MT.

nudeTT 1.10

	 1.	 i)	 n	 ii)	 	 iii)	 	 iv)	 
	 2.	 i)	 0.3	 ii)	 0.09	 iii)	 1.16	 iv)	 10.8	 v)	 196.3	 vi)	 3.04

	 3.	 i)	 0.68	 ii)	 4.35	 iii)	 0.09	 iv)	 4.43	 v)	 37.348	 vi)	 0.079

	 4.	 i)	 0.056	 ii)	 0.007	 iii)	 0.0069	 iv)	 7.436	 v)	 0.437	 vi)	 0.7873

	 5.	 i)	 0.0089			   ii)	 0.0733			   iii)	 0.04873

		 iv)	 0.1789			   v)	 0.0009			   vi)	 0.00009

	 6.	 i)	 2	 ii)	 160	 iii)	 12.5	 iv)	 8.19	 v)	 2	 vi)	 35

	 7.	  23 .MT	 8.	 10.5 .>	9.	 ` 9	 10.	 42.2 .MT/>+	 11.	 14.4

nudeTT 1.11
	 1.	 i)	 n	 ii)	 n	 iii)	 	 iv)	 
	 2.	 i)	 256	 ii)	 27	 iii)	 1331	 iv)	 1728	 v)	 28561	 vi)	 0

	 3.	 i)	 76	 ii)	 15	 iii)	 106	 iv)	 b5	 v)	 22a4	 vi)	 (1003)3

	 4.	 i)	 23 × 33	 ii)	 35	 iii)	 54	 iv)	 210	 v)	 55	 vi)	 105

	 5.	 i)	 45	 ii)	 25	 iii)	 32	 iv)	 56	 v)	 27	 vi)	 47
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	 6.	 i)	 52 × 22	 ii)	 27 × 31	 iii)	 21 × 31 × 1331	 iv)	 2 1× 3 1× 1131

		  v)	 22 × 3 × 79			   vi)	 27 × 51

	 7.	 i)	 200000	 ii)	 0	 iii)	 2025	 iv)	 1296

		  v)	 9000000000			  vi)	 0

	 8.	 i)	 – 125	 ii)	 1	 iii)	 – 72	 iv)	 – 2000	 v)	 10584	 vi)	 – 131072

nudeTT 1.12
	 1.	 i)	 	 ii)	 n	 iii)	 	 iv)	 
	 2.	 i)	 312	 ii)	 a12	 iii)	 75 + x	 iv)	 107	 v)	 59

	 3.	 i)	 54	 ii)	 a4	 iii)	 1010	 iv)	 42	 v)	 30 = 1

	 4.	 i)	 312	 ii)	 220	 iii)	 220	 iv)	 1	 v)	 520

n<jTeTT: 2
nudeTT 2.1
	 1.	 (i)	 n	 (ii)	 	 (iii)	 	 (iv)	 	 (v)	 

	 2.	  dss: 5, – 9.5; #ss: a, – xy, p.
	 3.	 (i)	 x + 6	 (ii)	 – m – 7	 (iii)	 3q + 11		  (iv) 3x + 10		  (v)	 5y – 8
	 4.	  3, – 4, 9

	 5.	 (i)	 y2 x, >TDeTT = y2.			   (ii)	 x, >TDeTT = 1.

		 (iii)	3x, >TDeTT = 3.			   (iv)	 – 5xy2, >TDeTT = – 5y2.

	 6.	 (i)	 – my2, >TDeTT = – m.			   (ii)	 6y2, >TDeTT = 6.

		 (iii)	– 9xy2, >TDeTT = – 9x.

nudeTT 2.2

	 1.	 (i)	 	 (ii)	 	 (iii)	 	 (iv)	 	 (v)	 n
	 2.	 (i)	 4x, 7x	 (ii)	 7b, – 3b	(iii)	 3x2y, – 8yx2		  (iv)	 a2b, 7a2b

		 (v)	 5pq, 25pq ; 3q, 70q ; p2q2, 14 p2 q2

	 3.	 (i)	 2	 (ii)	 2	 (iii)	 3	 (iv)	 4	 (v)	 2

	 4.	 (i)	 – 10	 (ii)	 10	 (iii)	 11

	 5.	 (i)	 21	 (ii)	 34	 (iii)	 82

nudeTT 2.3
	 1.	 (i)	 	 (ii)	 	 (iii)	 n	 (iv)	 	 (v)	 n
	 2.	 (i)	 13a + 2b	 (ii)	 5l – 4l2	 (iii)	 16z2 – 16z

		 (iv)	p – q	 (v)	 7mn – 6m2 – 3n2 		  	 (vi)	 x2 – 3xy + 7y2
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	 3.	 (i)	 2ab	 (ii)	 2s + t	 (iii)	 3a – 2b + 2p + 3q

		 (iv)	5a – 5b + 4	(v) 2x + 2y – 2

		 (vi)	7c + 4	 (vii)	 3m2n + 5mn – 4n2 + 4

	 4.	 (i)	 8a	 (ii)	 7a2b	 (iii)	 – 11x2y2			   (iv)	 – 2xy + 16

		 (v)	 5n – 2mn + 3m	 (vi)	 – 5p – 15p2		  (vii)	 8m2 – 6m – 12

		 (viii)	 s2 – 6s – 4		  (ix)	 9n2 – 10mn – 9m2	

	 5.	 (i)	 x2 + 5xy – 3y2		  (ii)	 9p – 2q – 6		  (iii)	 4x – 3y + 9

	 6.  	6a – 6			   7.	 16x + 12

	 8.	  12a – 2 rupees			   9.	 7x – 8 metres

	10.	 (i)	 8p2 – 9p – 11			  (ii)	 – p2 + 8p + 12

	11.	  2m2 + 5m + 10

n<jTeTT: 3

nudeTT 3.1

	 1.	 (i)	 	 (ii)	 	 (iii)	 n	 (iv)	 	 (v)	 n

	 2.	  deTuVQ uTeTT ` 3 kwesK\T; deT#TsdeTT(s+dt) ` 4 kwesK\T

	 5.	 (i)	 deT~uVQ uTeTT	 (ii)	 deTuVQ uTeTT	(iii)	 ndeTuT uTeTT

nudeTT 3.2

	 1.	 (i)	 	 (ii)	 	 (iii)	 	 (iv)	 	 (v)	 

	 2.	 (i)	 90°	 (ii)	 90°	 (iii)	 180°			   (iv)	 180°

	 3.	 (i)	 90°, 4	 (ii)	 72°, 5	 (iii)	 180°, 2			   (iv)	 360°, 1

	 4.	  45°, 8

nudeTT 3.3

	 1.	 (i)	 n	 (ii)	 	 (iii)	 	 (iv)	 	 (v)	 

	 2.	 (i)	+DOC, +COB; +COB, +BOA

		 (ii)	+QOX, +XOP; +POY, +YOQ; +YOQ, +QOX; +XOP, +POY

	 3.	  +POR, +QOS; +SOP, +ROQ
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	 4.	 (i)	 150°	 (ii)	 100°

		 (iii)	110°	 (iv)	 120°	 (v)	 135°

	 5.	  +BOC = 145°; +AOD = 145°; +COA = 35°.

	 6.	 (i)	 80°	 (ii)	 110°

		 (iii)	20°	 (iv)	 80°

		 (v)	 36°	 (vi)	 45°

	 7.	  y = 120°; x = 60°	8. x = 25°

n<jTeTT: 5

nudeTT 5.1

	 1.	 (i)	 	 (ii)	 	 (iii)	 	 (iv)	 	 (v)	 
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x`«º rq`«OÖ’ 
[O`«∞=ÙÅ∞

r= âß¢ã¨Î=Ú

r= âß¢ã¨Î=Ú

J^è•ºÜ«∞=Ú 1
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z#fl z#fl Ñ¨H˜∆ =ÖË h=Ù

Zyi Zyi uiy ~å áêáê

~°OQÆ∞ ~°OQÆ∞Å Ñ¨‰õ∆ΩÅ#∞ K«∂ã≤ h=Ù

=∞#ã¨∞ûÖ’ P#O^ŒÑ¨_»∞ áêáê

H˘Hõ¯~°HÀ¯Ü«∞x u~°∞QÆ∞ HÀ_ç Ñ¨ÙOA

^•x`À HõÅã≤ P@ÖÏ_»∞ áêáê

ZOye ^˘OQÆeOK«∞ P HÍH˜

^•xH˜ Ñ¨âßÛ`åÎÑ¨ Ñ¨_»∞ áêáê

|O_ç ÖÏQÆ∞ =∞Oz QÆ∞é]=Ú

Ñ¨O@ KÕ#∞Ö’ ^Œ∞#∞fl`«∞#fl Ñ¨â◊√=Ù

|`«∞‰õΩ#‰õΩ =∞#Å#∞ #q∞‡Ü«Ú#fl "Õ∞Hõ

^•xx P^ŒiOK« =Öˇ#∞ áêáê 

`ÀHõ P_çOK«∞ ''‰õΩHõ¯—— – Jk 

=∂#=Ùx ¿ãflÇ≤Ï`«∞_»∞ áêáê

– =∞Ç¨ Hõq ÉèÏ~°uÜ«∂~ü
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Hõ$`«º=Ú  1.1

Ñ≤Å¡Å∂ g∞~°∞ U"≥·<å ÃÑOÑ¨Ù_»∞ [O`«∞=ÙÅ#∞ 
ÃÑOK«∞`«∞<åfl~å. JÖÏQÆ~Ú`Õ g∞ ÃÑOÑ¨Ù_»∞ 
[O`«∞=ÙÅ∞ D „H˜Ok Ñ¨iã≤÷`«∞ÅÖ’ 
L#flÑ¨C_»∞ Uq∞ KÕ™êÎ~À ~åÜ«∞O_ç. 

(J) PHõe ___________
(P)"Õ_ç ÖË^• K«eQÍL#flÑ¨C_»∞ _________
(W) W`«~°∞Å∞ ÉÏkè¿ãÎ ___________
(L) QÍÜ«∞ Ñ¨i¿ãÎ ___________

   Éèí∂„QÆÇ¨Ï=Ú ÃÑ· "≥ÚHõ¯Å∞, [O`«∞=ÙÅ 
=Å# r==Ú H˘#™êQÆ∞`«∞#flk. =∂#=Ù_»∞ 
`«# 	 `≥eq`Õ@Å∞ ™êOˆHuHõ Ñ¨i*Ï˝#=Ú#∞ 
LÑ¨Ü≥∂yOK«∞H˘x, [O`«∞=ÙÅ ^•fi~å `«# Pi÷Hõ 
ã≤÷ux "≥∞~°∞QÆ∞ Ñ¨~°K«∞H˘<≥#∞. 

  =∂#=Ù_»∞ =∞iÜ«Ú [O`«∞=ÙÅ =∞^èŒºQÆÅ 
ã¨O|O^èŒ=Ú ÉÏkèOK«|_ç# ''„Ñ¨Hõ$u ã¨=∞`åã≤÷u—— 
Ñ¨ÓiÎQÍ ^≥|ƒu#∞#∞.

Ñ¨@=Ú 1.1 ÃÑOÑ¨Ù_»∞ [O`«∞=ÙÅ∞

K«O„^Œ J<Õ J=∂‡~Ú Hõq`«Å áÈ\©H˜ `«Ü«∂~°ÜÕ∞º@Ñ¨Ù_»∞ ÃÑ·# `≥eÑ≤# ÉèÏ~°uÜ«∂~ü Hõq`«#∞ 

Ñ¨Ùã¨ÎHõ=ÚÖ’ K«∂K≥#∞. [O`«∞=ÙÅÃÑ· PÜ«∞# K«∂Ñ¨Ù „¿Ñ=∞, uÜ«∞º^Œ#=Ú#∞ K«∂z KåÖÏ ã¨O`À+¨Ñ¨_≥#∞. 

PÜ«∞# `«# Hõq`«Ö’ [O`«∞=ÙÅÃÑ· K«∂Ñ¨Ù „¿Ñ=∞, Jaè=∂#=ÚÅ‰õΩ ã¨O`À+¨Ñ¨_ç K«O„^Œ, `«e¡ =^ŒÌ‰õΩ "≥o§ 

P Ñ¨Ùã¨ÎHõ=Ú#∞ K«∂ÃÑ#∞. 

P"≥∞ `«# ‰õÄ`«∞i Pã¨H˜Îx K«∂z Pâ◊Û~°ºÑ¨_çOk. K«O„^Œ `«e¡, =∂#=ÙxH˜, Ñ¨‰õ∆ΩÅ∞, [O`«∞=ÙÅ`À 

Jq<åÉèÏ= ã¨O|O^èŒ=Ú `«~°`«~åÅ∞QÍ q_»nÜ«∞ ÖËx^Œx K≥Ñ≤ÊOk. =∂#=Ùx r=#=ÚÃÑ· [O`«∞=ÙÅ 

„Ñ¨ÉèÏ==Ú ã¨∂~Àº^ŒÜ«∞=Ú #∞O_ç ã¨∂~åºã¨Î=∞Ü«∞O =~°‰õΩ LO_»∞#∞. ~ÀE =∂#=Ù_»∞ Ñ¨‰õ∆ΩÅ ‰õÄ`«Å`À 

x„^Œ "Õ∞Å∞H˘#∞#∞. =∂#=Ù_»∞, `«#‰õΩ HÍ=Åã≤# PÇ¨~°=Ú, ^Œ∞ã¨∞ÎÅ∞, ~°"å}Ï, WO^Œ#=Ú "≥ÚII "åx 

HÀã¨O [O`«∞=ÙÅÃÑ· P^è•~°Ñ¨_ç Ü«Ú<åfl_»∞.  =∂#=Ùx  "≥Ú^Œ\˜  ã¨Ow`«=Ú  `Õ<≥\©QÆÅ  ~°≠∂OHÍ~°=Ú,  

"≥Ú^Œ\˜  q<À^Œ=Ú  JO^Œ"≥∞ÿ# <≥=∞e 	 <å@º=Ú, ‰õΩHõ¯Å∞ =∞iÜ«Ú Ñ≤Å∞¡Å∞ =∂#=Ùx "≥Ú^Œ\˜ `À\˜ 

P@QÍà◊√§.
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Hõ$`«º=Ú  1.2

Ñ≤Å¡Å∂ D H˜Ok MÏmÅ#∞ Ñ¨ÓiOK«O_ç. 

[O`«∞=Ù ¿Ñ~°∞ ÃÑOK«_®xH˜ HÍ~°}=Ú ?
1. ‰õΩHõ¯  _____________________
2. _____________________ áêÅH˘~°‰õΩ

3.  _____________________ |O_çÖÏQÆ∞@‰õΩ
4. Z^Œ∞Ì  _____________________
5. HÀ_ç  _____________________
6. KÕÑ¨  _____________________
7.  _____________________ W+¨ìÑ¨_»∞@=Å# 

8. `Õ<≥\©QÆ  _____________________

1.1. [O`«∞=ÙÅ LÑ¨Ü≥∂QÆ=ÚÅ∞

[O`«∞=ÙÅ∞ =∞iÜ«Ú "åx 
L`«Ê`«∞ÎÅ∞ =∂#=ÙxH˜ KåÖÏ 
LÑ¨Ü≥∂QÆÑ¨_»∞#∞. [O`«∞=ÙÅ#∞ 
"åx LÑ¨Ü≥∂QÆ=ÚÅ P^è•~°=ÚQÍ 

ã¨=¸Ç¨Å∞QÍ =sæHõiOK«=K«∞Û#∞. 

1. �PÇ¨~°=Ú xK«∞Û [O`«∞=ÙÅ∞

[O`«∞=ÙÅ #∞O_ç áêÅ∞, „QÆ∞_»∞¡, 
=∞iÜ«Ú =∂Oã¨=Ú ÅaèOK«∞#∞. H˘xfl 
`≥QÆÅ Ñ¨â◊√=ÙÅ#∞ =ÚYºOQÍ áêÅH˘~°‰õΩ 
ÃÑOK≥^Œ~°∞. H˘xfl `≥QÆÅ "Õ∞HõÅ#∞ áêÅ∞, 
=∞iÜ«Ú =∂Oã¨=Ú H˘~°‰õΩ ÃÑOK≥^Œ~°∞. 
`Õ<≥\©QÆÅ #∞O_ç `Õ<≥ ÅaèOK«∞#∞. 

KÕÑ¨Å∞ =∞Oz „áÈ\©#∞ P^è•i`åÅ∞. 

2. <å~°xK«∞Û [O`«∞=ÙÅ∞

ÖÏ=∂ (XHõ q^èŒ"≥∞ÿ# XO>ˇ) =∞iÜ«Ú "Õ∞HõÅ∞ 

=∞$^èŒ∞"≥·# ~À=∂Å#∞ HõeyÜ«ÚO_»∞#∞. D 

=∞$^èŒ∞"≥·# ~À=∞=ÚÅ #∞O_ç Lxflx `«Ü«∂~°∞ 

KÕ™êÎ~°∞. Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞Å∞ Ñ¨@∞ì ^•~°=Ú xK«∞Û#∞. 

3.ÖÏÔQ_»∞ [O`«∞=ÙÅ∞ 

   H˘xfl [O`«∞=ÙÅ#∞ 

^Œ∞#∞fl@‰õΩ, =∞iÜ«Ú ~°"å}Ï‰õΩ 

LÑ¨Ü≥∂y™êÎ~°∞. g\˜x ''ÖÏÔQ_»∞ 

[O`«∞=ÙÅ∞—— JO^Œ∞~°∞. 

    Z^Œ∞Ì, QÆ∞é]=Ú, U#∞QÆ∞, 

QÍ_ç^Œ "≥ÚII [O`«∞=ÙÅ∞ 

=º=™êÜ«∞=Ú =∞iÜ«Ú ~°"å}Ï‰õΩ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

g∞‰õΩ `≥Å∞™ê

H˘xfl P=ÙÅ∞ XHõ ~ÀA‰õΩ 16 b@~°¡ áêÅ∞, ÖË^• 
XHõ ã¨O=`«û~°=Ú#‰õΩ 6000 b@~°¡ áêeK«∞Û#∞. 

Ñ¨@=Ú 1.3  ÖÏ=∂

Ñ¨@=Ú  1.2 (a) *ˇsû Ñ¨@=Ú  1.2 (b) HÍOˆQÜ«∞O 



x`«º rq`«OÖ’ [O`«∞=ÙÅ∞

110

Ñ¨@=Ú 1.6 Ñ¨@∞ì

Ñ¨@=Ú 1.4 `Õ<≥Ñ¨@∞ì Ñ¨@=Ú 1.5 áêÅ∞

1.2. [O`«∞=ÙÅ L`«Ê`«∞ÎÅ∞

[O`«∞=ÙÅ #∞O_ç Lxfl, Ñ¨@∞ì, áêÅ∞, `Õ<≥, =∂Oã¨=Ú, `ÀÅ∞, =Ú`åºÅ∞, ^ŒO`«=ÚÅ∞, ÅHõ¯ 

"≥Ú^ŒÖˇ·#q ÅaèOK«∞#∞. g\˜x QÆ∞iOz =∞#=Ú `≥Å∞ã¨∞H˘O^•=∂! 

Hõ$`«º=Ú  1.3 

áêÅ"å_»∞, P=ÙÃÑ· K«∂Ñ¨Ù *Ï„QÆ`«ÎÅ#∞ g∞ 

ÃÑOÑ¨Ù_»∞ [O`«∞=ÙÃÑ· g∞~°∞ K«∂Ñ¨Ù *Ï„QÆ`«ÎÅ#∞ 

Ñ¨ijeOz ~åÜ«Ú=Ú. 

‰õΩHõ¯  P=Ù

1.
2.
3.
4.

g∞‰õΩ `≥Å∞™ê

2004 _çÃãO|~°∞ 26 = `Õn# JO_»=∂#∞ n=ÙÅ J_»=ÙÅÖ’ x=ã≤OK«∞ 

H˘O_» *Ï`«∞Å "å~°∞ JHõ¯_ç [O`«∞=ÙÅ qz„`« „Ñ¨=~°Î##∞ K«∂z U^À 

XHõ PÑ¨^Œ [~°QÆÉ’=Ù#x `≥Å∞ã¨∞H˘x ã¨∞~°H˜∆`« „Ñ¨^Õâ◊=ÚÅ‰õΩ "≥o§i.  

"å~°∞ "≥o§# "≥O@<Õ P n=ÙÅÃÑ· ã¨∞<åg∞ `åH˜_ç [iÔQ#∞. HÍx „Ñ¨[Å∞ 

HÍáê_»|_ç<å~°∞. 

1.	� Lxfl: Q˘éˇ], ÖÏ=∂ =∞iÜ«Ú "Õ∞HõÅ ~À=∞=ÚÅ #∞O_ç 'Lxfl— ÅaèOK«∞#∞. nxx K«eH˜ `˘_»∞QÆ∞ ^Œà◊ã¨i 

=¢ã¨Î=ÚÅ∞, ̂ Œ∞Ñ¨Ê@∞¡, HÍà◊§ ̀ ˘_»∞QÆ∞Å∞, KÕu ̀ ˘_»∞QÆ∞Å∞ "≥ÚII "åxx ̀ «Ü«∂~°∞ KÕÜ«Ú@‰õΩ LÑ¨Ü≥∂y™êÎ~°∞. 

2. 	 �=∂Oã¨=Ú: "Õ∞Hõ, Q˘éˇ], Ñ¨Ok, KÕÑ¨, ÃÑOÑ¨Ù_»∞ Ñ¨‰õ∆ΩÅ∞, ~˘Ü«∞ºÅ∞, ZO„_»HÍÜ«∞Å∞ "≥ÚII"å\˜ 

=∂Oã¨=Ú#∞, PÇ¨~°=ÚQÍ fã¨∞H˘O\Ï~°∞.

3.	 Ñ¨@∞ì: Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞Å #∞O_ç Ñ¨@∞ì ÅaèOK«∞#∞. nxx Ñ¨@∞ì =¢™êÎÅ `«Ü«∂sH˜ LÑ¨Ü≥∂y™êÎ~°∞.

4.	 �̀ ÀÅ∞: "Õ∞HõÅ∞, Q˘éˇ]Å∞, Ñ¨â◊√=ÙÅ K«~å‡Å#∞ `ÀÅ∞ =ã¨∞Î=ÙÅ `«Ü«∂sH˜ LÑ¨Ü≥∂y™êÎ~°∞. 

(ã¨OK«∞Å∞, HÍà◊§ `˘_»∞QÆ∞Å∞, KÕu ã¨OK«∞Å∞, ã¨∂\òˆHãπÅ∞, =∞iÜ«Ú ÉˇÅ∞ìÅ∞)

5.	 �=Ú`åºÅ∞  : =Ú`åºÅ∞, =Ú`«ºÑ¨Ù zÑ¨ÊÅ #∞O_ç ÅaèOK«∞#∞. nxx PÉèí~°}=ÚÅ `«Ü«∂sH˜ 

LÑ¨Ü≥∂y™êÎ~°∞. 

6.	 �ÅHõ¯ : ÅHõ¯ H©@HÍÅ #∞O_ç ÅaèOK«∞ lQÆ∞~°∞ =O\˜ Ñ¨^•~°÷=Ú#∞ ''ÅHõ¯—— JO^Œ∞~°∞. nxx 

=~°‚=ÚÅ∞, "åifl+πÅ∞, JK«∞Û ã≤~åÅ∞, =∞iÜ«Ú ™œO^Œ~°º ™ê^èŒ<åÅ `«Ü«∂sH˜ LÑ¨Ü≥∂y™êÎ~°∞. 

7.	 áêÅ∞: P=ÙÅ∞, |éˇ]Å∞, "Õ∞HõÅ áêÅ∞ PÇ¨~°=ÚQÍ fã¨∞H˘O@∞<åfl=Ú. 

8.	 �̀ Õ<≥ : `Õ<≥\©QÆÅ #∞O_ç `Õ<≥ ÅaèOK«∞#∞. nxx PÇ¨~°=Ú`À áê@∞ fã¨∞H˘O^Œ∞=Ú =∞iÜ«Ú 

=∞O^Œ∞Å `«Ü«∂sÖ’ LÑ¨Ü≥∂y™êÎ~°∞. 

9.	 „QÆ∞_»∞¡: ÃÑOÑ¨Ù_»∞ Ñ¨‰õ∆ΩÖˇ·# HÀà◊√§,ÉÏ`«∞Å∞, =∞iÜ«Ú ã‘=∞ HÀ_ç #∞O_ç QÆ∞_»∞¡ ÅaèOK«∞#∞. 
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1.3. [O`«∞ <å~°Å∞

XHõ ~ÀA ''ÃãÅfiO—— "åà◊§ J=fi, âßÅ∞= HõÑ¨CH˘x 

=ÙO_»∞@#∞ K«∂K≥#∞. "åà◊§ J=∞‡ J`«xx Ããfi@ì~ü 

`˘_»∞QÆ∞HÀ=∞x K≥ÃÑÊ#∞. 

g∞‰õΩ `≥Å∞™ê

K«~°‡=Ú#∞ ÉÏkèOK«Hõ Q˘éˇ]Å #∞O_ç Lxflx 
HõuÎiOK«∞ q^è•#=Ú#∞ P¢¿ãìeÜ«∂ ^Õâ◊ âß¢ã¨ÎA˝Å∞ 
HõxÃÑ\˜ìi. D q^èŒOQÍ Lxflx fÜ«Ú H˘`«Î q^è•<åxfl 
'|Ü≥∂H˜¡Ñπ— JO^Œ∞~°∞. 

Hõ$`«º=Ú  1.4

Lxflx WK«∞Û [O`«∞=ÙÅ Ñ¨@=ÚÅ#∞ ¿ãHõiOz XHõ 

Ñ¨Ùã¨ÎHõ=ÚÖ’ JuH˜OK«O_ç.

g∞‰õΩ `≥Å∞™ê

ã¨fiK«Û"≥∞ÿ# Ñ¨@∞ì, Ñ¨@∞ìÑ¨Ù~°∞QÆ∞ #∞O_ç 
ÅaèOK«∞ =∞$^èŒ∞"≥·# „Ñ¨Hõ$u <å~° 
JQÆ∞#∞. Ñ¨@∞ì ^•~°=Ú#∞ ''<å~°Å ~å}˜—— 

(queen of fibres) JO^Œ∞~°∞. 

D ^Œ∞ã¨∞ÎÅ∞ ZO^Œ∞‰õΩ ^èŒiã¨∞Î<åfl~À `≥Å∞ã¨∞HÀ=Öˇ##fl 

Pã¨H˜Î J`«xH˜ LO_≥#∞. JÑ¨C_»∞ "åà◊§ J=∞‡ Lxfl 

=¢ã¨Î=ÚÅ∞ QÍex |OkèOz, K«e =∞iÜ«Ú L+¨‚ 

|O^èŒHõ=ÚQÍ LO_»∞@ =Å# K«eHÍÅ=ÚÖ’ Wq 

â◊s~°=Ú#‰õΩ "≥K«Û^Œ#=Ú#∞ WK«∞Û#x K≥ÃÑÊ#∞. 

Lxfl :-

Q˘éˇ], "Õ∞Hõ, J_»q ^Œ∞#fl, =∞iÜ«Ú qq^Œ [O`«∞=ÙÅ 

^Œ$_è»»"≥∞ÿ# ~À=∞=ÚÅ #∞O_ç Lxfl `«Ü«∂~°QÆ∞#∞. Wk 

ÔH~À\˜<£ J#∞ „áÈ\©#∞ xi‡`«"≥∞ÿ#k. qq^èŒ ~°Hõ=ÚÅ 

Lxfl `«Ü«∂~°∞ KÕÜ«Ú@‰õΩ =∞# ^Õâ◊=ÚÖ’ H˘xfl ~°HÍÅ 

Q˘éˇ]Å#∞ ÃÑOK«∞`«∞<åfl~°∞. Q˘éˇ] K«~°‡=Ú Ô~O_»∞ ~°HÍÅ 

~À=∞=ÚÅ#∞ Hõey Ü«ÚO_»∞#∞.   
a) QÆ~°∞ÔH·# ~À=∞=ÚÅ∞. =∞iÜ«Ú   			 

     b) =∞$^èŒ∞"≥·# ~À=∞=ÚÅ∞

™ê^è•~°}=ÚQÍ ã¨∞xfl`«"≥∞ÿ# ~À=∞=ÚÅ 

#∞O_ç Lxflx `«Ü«∂~°∞ KÕÜ«Ú^Œ∞~°∞. 

'\˜Éˇ\ò— =∞iÜ«Ú 'Å_»H±— ÅÖ’ 'Ü«∂H±Lxfl—

ÅaèOK«∞#∞. [=¸‡ HÍj‡~°∞ÅÖ’ POQÀ~å 

"Õ∞Hõ #∞O_ç POQÀ~å Lxfl ÅaèOK«∞#∞. 

HÍj‡s "Õ∞Hõ (áê+≤‡<å) â◊s~° ~À=∞=ÚÅ∞ 

ëêÖòQÍ ̀ «Ü«∂~°QÆ∞#∞. Wk KåÖÏ =∞$^èŒ∞"≥·# 

=∞iÜ«Ú qÅ∞"≥·# ëêÖò. 

Lxfl `«Ü«∂s Ñ¨^ŒÌ`«∞Å∞ :-

~À=∞=ÚÅ #∞O_ç Lxfl `«Ü«∂~°∞ 

KÕÜ«Ú@Ö’ J<ÕHõ ^Œâ◊Å∞ Wq∞_ç L<åfl~Ú. 

Q˘éˇ] K«~°‡=Ú #∞O_ç ~À=∞=ÚÅ∞ HõuÎiOz 

fÜ«Ú@#∞ ~À=∞=ÚÅ∞ HõuÎiOK«∞@  

(shearing) JO^Œ∞~°∞.

D Lxflx, K«eH˜ `˘_»∞QÆ∞ =¢ã¨Î=ÚÅ∞, 

ëêÖò, ^Œ∞Ñ¨Ê@∞¡, KÕu `˘_»∞QÆ∞Å `«Ü«∂sH˜ 

LÑ¨Ü≥∂yOK≥^Œ~°∞. 

Ñ¨@∞ì :-

Ñ¨@∞ì J#∞#k „Ñ¨Hõ$u Ñ¨~°OQÍ 

Ñ¨@∞ìÑ¨Ù~°∞QÆ∞Å #∞O_ç ÅaèOK«∞ ^•~°=Ú. 

Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞Å Ü≥ÚHõ¯ ''Hõ‰õÄ<££—— 

(Ñ¨@∞ìQÆ∂_»∞) #∞O_ç Ñ¨@∞ì ÅaèOK«∞#∞.  

Ñ¨@∞ì=¢ã¨Î=ÚÅ#∞ "≥Ú@ì "≥Ú^Œ@ 

Ñ¨Ó~å`«#HÍÅ K≥·hÜ«ÚÖË LÑ¨Ü≥∂yOzi. 

Ñ¨@∞ì LÑ¨Ü≥∂QÍÅ∞ :-

Ñ¨@∞ì =¢™êÎÅ∞, áê~åK«∂\ò, q^Œ∞º`ü 

|O^èŒHõ fQÆ K«∞@ìÅ∞, >ˇeá¶È#∞ =∞iÜ«Ú 

"≥·~üÖˇãπ iã‘=~°∞¡ ̀ «Ü«∂~°∞ KÕÜ«Ú@‰õΩ Ñ¨@∞ì 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

Ñ¨@=Ú 1.7 Q˘éˇ]
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6.	 �''Hõ‰õÄ<£û—— #∞O_ç ^•~åÅ#∞ q_»nÜ«Ú@#∞ 

''seOQ∑—— (Reeling) JO\Ï~°∞. 

7.	�Ñ¨@∞ì ^•~°=Ú`À Ñ¨@∞ì =¢™êÎÅ#∞ <Õ™êÎ~°∞. 

1.4. Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞Å ÃÑOÑ¨Hõ=Ú (ÃãiHõÅÛ~ü)

ÃãÅfiO =∞iÜ«Ú =e¡ ÃÑO_ç¡ HÍ~°º„Hõ=∞=ÚÖ’ 

HõÅ∞ã¨∞H˘<åfl~°∞. JHõ¯_» H˘O^Œ~°∞ ¢ã‘ÎÅ∞ ~°OQÆ∞ 

~°OQÆ∞Å Ñ¨@∞ì p~°Å#∞ ^èŒiOz LO_»_»O 

K«∂âß~°∞. ÃãÅfiO ̀ «# ̀ «e¡ ̂ ŒQÆæ~°‰õΩ "≥o§ ZO^Œ∞‰õΩ 

P p~°Å∞ "≥∞~°∞ã¨∞Î<åflÜ«∞x J_çÔQ#∞. ^•xH˜ 

J`«x `«e¡ D Ñ¨@∞ì p~°Åhfl Ñ¨@∞ì ^•~°=Ú`À 

`«Ü«∂~°∞ KÕÜ«∞|_ç#=x K≥ÃÑÊ#∞. 

Ñ¨@∞ì L`«ÊuÎ H˘~°‰õΩ Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞Å#∞ 

ÃÑOK«∞@#∞ ''ÃãiHõÅÛ~ü—— (Sericulture) 
JO^Œ∞~°∞. Wk ÉèÏ~°`« ^Õâ◊=ÚÖ’ KåÖÏ HÍÅ=ÚQÍ 

[~°∞QÆ∞K«∞#fl =$uÎ. Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞Å Ü≥ÚHõ¯ Ñ¨@∞ì 

QÆ∂à◊§~Ú# ''Hõ‰õÄ<£—— (cocoon) Å #∞O_ç Ñ¨@∞ì 

ÅaèOK«∞#∞.  

Ñ¨@∞ìÖ’x ~°Hõ=ÚÅ∞

1. =∞Åƒs Ñ¨@∞ì

2. @™êû~ü Ñ¨@∞ì

3. Zi Ñ¨@∞ì

4. =ÚOQÍ Ñ¨@∞ì

gxÖ’ ™ê^è•~°}"≥∞ÿ#k ''=∞Åƒs Ñ¨@∞ì—— 

Wk =∞Oz <å}º`«#∞ Hõey LO_»∞#∞. 

ZO^Œ∞Hõ#QÍ Wk =∞$^èŒ∞"≥·#k. "≥∞i¿ã QÆ∞}=Ú 

Hõey A#∞fláêÅ ~°OQÆ∞Ö’ LO_»∞#∞. Wk 

Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞Å Ñ¨@∞ì L`«ÊuÎ „QÆO^èŒ∞Å #∞O_ç 

„ã¨qOK«|_»∞#∞. 

Ñ¨@∞ì^•~°=Ú `«Ü«∂~°∞ KÕÜ«Ú@Ö’x ^Œâ◊Å∞

1.	��P_» Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞Å∞ =O^ŒÅ QÆ∞_»¡#∞ 

ÃÑ@∞ì#∞. 

2.	�ã¨iÜ≥ÿ∞# LëÈ‚„QÆ`«ÅÖ’ =∞Oz â◊√„Éèí"≥∞ÿ# 

"å`å=~°}=ÚÖ’ QÆ∞_»¡∞ Éèí„^Œ Ñ¨~°K«|_»∞#∞. 

3.	�D QÆ∞_»∞¡ á⁄ky ÖÏ~åfiÅ∞QÍ =∂~°∞#∞. 

g\˜H˜ =∞Åƒs P‰õΩÅ#∞ PÇ¨~°=ÚQÍ 

W™êÎ~°∞.

4.	�Wq 25 #∞O_ç 30 ~ÀAÅ∞ `«~°∞"å`« `«=∞ 

K«∞@∂ì XHõ QÆ∂_»∞#∞ Hõ@∞ìH˘#∞#∞. nx<Õ 

''Hõ‰õÄ<£û—— JO\Ï~°∞. 

5.	�D ''Hõ‰õÄ<£û—— Å#∞ "Õ_ç hà◊§Ö’ "Õã≤ Ñ¨@∞ì 

^•~°=ÚÅ#∞ "Õ~°∞ KÕ™êÎ~°∞.  

g∞‰õΩ `≥Å∞™ê

''ZO„Ñ¨ãπ ã≤eOQ∑ z——  J<Õ K≥·<å ^Õâ◊Ñ¨Ù~å}˜ 
"≥Ú@ì"≥Ú^Œ\˜ Ñ¨@∞ì#∞ HõxÃÑ\˜ì#@∞¡ 
#=∞‡|_»∞K«∞#flk. 

„Ñ¨Ñ¨OK«=ÚÖ’ =∞# ÉèÏ~°`« ^Õâ◊=Ú ''Ñ¨@∞ì 
L`«ÊuÎ—— Ö’ Ô~O_»= ™ê÷#=ÚÖ’ L#flk. 

`«q∞à◊<å_»∞Ö’ HÍOpÑ¨Ù~°O, u~°∞Éèí∞=#O, 
=∞iÜ«Ú P~°}˜ „Ñ¨ã≤kú QÍOz# Ñ¨@∞ì L`«ÊuÎ 

„áêO`«=ÚÅ∞.  

Hõ$`«º=Ú  1.5

`«q∞à◊<å_»∞Ö’ QÆÅ Ñ¨@∞ì L`«ÊuÎ ˆHO„^•Å∞ 
=∞iÜ«Ú Ñ¨@∞ì =¢™êÎÅ∞ <ÕÜ«Ú „áêO`åÅ#∞ 
`«q∞à◊<å_»∞ =∂ºÑπÖ’ QÆ∞iÎOK«∞=Ú. 

Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞ 

rq`«K«„HõO

ÖÏ~åfi

Ñ¨Óºáê
QÆ∞_»∞¡

Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞ 

1

2

3

4

Ñ¨@=Ú 1.8 Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞ rq`«K«„HõO
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Ñ¨@=Ú 1.9 ~å}˜ DQÆ Ñ¨@=Ú 1.10 =∞QÆ DQÆ Ñ¨@=Ú 1.11 ‰õÄe DQÆ  

1. ~å}˜ DQÆ 2. =∞QÆ DQÆ 3.  ‰õÄe DQÆ

1.5. `Õ<≥\©QÆÅ ÃÑOÑ¨Hõ=Ú (ZÑ≤HõÅÛ~ü)

<Õ#∞ ˆH‰õΩÅ `«Ü«∂sÖ’ LÑ¨Ü≥∂QÆÑ¨_»`å#∞. 

<Õ#∞ fÑ≤ Ñ¨^•~å÷÷ÅÖ’ LO\Ï#∞. 

<Õ#∞ =∞O^Œ∞Å `«Ü«∂sÖ’ LÑ¨Ü≥∂QÆÑ¨_»`å#∞. 

<Õ#∞ `Õ<≥\©QÆÅKÕ `«Ü«∂~°∞ KÕÜ«∞|_»`å#∞. 

<Õ#=~À TÇ≤ÏOK«QÆÅ"å?

J=Ù#∞, <Õ<Õ `Õ<≥#∞. 

`Õ<≥\©QÆÅ∞ ZHõ¯_» x=ã≤OK«∞#∞?
`Õ<≥\©QÆÅ∞ `Õ<≥`«∞@∞ìÖ’ x=ã≤™êÎ~Ú. 

D `Õ<≥`«∞@∞ì J<ÕHõ z#fl z#fl QÆ^Œ∞Å#∞ 

HõeyÜ«ÚO_»∞#∞. nx<Õ ''`Õ<≥ Ñ¨@∞ì (combs)—— 
JO\Ï~°∞. `Õ<≥\©QÆÅ∞ XHõ ã¨=¸Ç¨Ï=ÚQÍ 

x=ã≤™êÎ~Ú. 3 ~°HÍÖˇ·# `Õ<≥\©QÆÅ∞ `Õ<≥`«∞@∞ìÖ’ 

LO\Ï~Ú. Jq.  

Ñ¶¨Å=O`«"≥∞ÿ# P_» `Õ<≥\©QÆ, Ñ¶¨Å=O`«"≥∞ÿ# 

=∞QÆ `Õ<≥\©QÆ, =O^èŒŒº"≥∞ÿ# P_» `Õ<≥\©QÆ. XˆH 

XHõ ~å}˜ DQÆ, `Õ<≥`«∞@∞ìÖ’ LO_»∞#∞. ~å}˜ 

DQÆ Ñ¨x QÆ∞_»¡#∞ ÃÑ@ì_»"Õ∞. H˘xfl =O^ŒÅ =∞QÆ 

`Õ<≥\©QÆÅ∞ D „Ñ¨`«∞º`«ÊuÎÖ’ ã¨Ç¨ÏÜ«∞Ñ¨_»`å~Ú. 

‰õÄe DQÆÅ∞ "ÕÅ ã¨OYºÖ’ LO\Ï~Ú. Wq qq^èŒ 

Ñ¨#∞Å#∞ KÕ™êÎ~Ú. 

`Õ<≥ PÇ¨~°=ÚQÍ LÑ¨Ü≥∂QÆÑ¨_»∞#∞. Wk ã≤^•Ì, 

PÜ«Úˆ~fi^Œ, Ü«Ú<åx "≥·^Œº q^è•#OÖ’ =∞O^Œ∞Å 

`«Ü«∂sH˜ LÑ¨Ü≥∂y™êÎ~°∞. `Õ<≥ \©QÆÅ∞ "≥∞ÿ#=Ú#∞ 

‰õÄ_® L`«ÊuÎ KÕ™êÎ~Ú. nxx H˘"˘fi`«∞ÎÅ 

`«Ü«∂sÖ’ LÑ¨Ü≥∂y™êÎ~°∞. 

  WO_çÜ«∂Ö’  QÆÅ `Õ<≥\©QÆÅ ~°HÍÅ∞

(1) |O_» `Õ<≥\©QÆ (ZÑ≤ãπ_Àˆ~û\Ï)

(2) z#fl `Õ<≥\©QÆ (ZÑ≤ãπ á¶È¡iÜ«∂)

(3) ÉèÏ~°fÜ«∞ `Õ≥<≥\©QÆ (ZÑ≤ãπ WO_çHÍ)

g∞‰õΩ `≥Å∞™ê

`Õ<≥Ö’ q∞o`«"≥∞ÿ# JOâ◊=ÚÅ∞

K«ÔH¯~° 			   -	 75%

h~°∞			   -	 17%

Yx[ Å=}=ÚÅ∞ 	 -	   8%

„Ñ¨ã¨∞Î`«O `Õ≥<≥\©QÆÅ#∞ `Õ<≥ L`«ÊuÎ H˘~°‰õΩ 

ÃÑOK«∞`«∞<åfl~°∞. JkèHõ "≥∂`å^Œ∞Ö’ `Õ<≥#∞ 

á⁄O^Œ∞@‰õΩ `Õ<≥\©QÆÅ#∞ ÃÑOK«∞@<Õ ''ZÑ≤HõÅÛ~ü—— 

(apiculture) JO^Œ∞~°∞. W\ÏeÜ«∞<£ `Õ<≥\©QÆ 

J~Ú# ''ZÑ≤ãπ "≥∞e¡ÃÑ¶~å—— (Apis mellifera) 
#∞O_ç JkèHõ "≥∂`å^Œ∞ÅÖ’ `Õ<≥#∞ L`«ÊuÎ 

KÕã¨∞Î<åfl~°∞. JO`ÕHÍHõ D `Õ<≥\©QÆÅ∞ ‰õΩ@ì=Ù. 

Hõ$`«º=Ú  1.6

`Õ<≥ ã¨fiK«Ûù`«#∞ Ñ¨iâ’kèOK«∞@

1. XHõ QÍ¡ã¨∞Ö’ h\˜x fã¨∞HÀO_ç. 

2. XHõ K«∞Hõ¯ `Õ<≥#∞ KÕ~°ÛO_ç. 

3.� �P `Õ<≥ hà◊§ Ü≥ÚHõ¯ J_»∞QÆ∞ ÉÏQÆ=Ú#∞ 

KÕi Hõ~°QÆ‰õΩO_® LO>Ë Jk ã¨fiK«Û"≥∞ÿ# 

`Õ<≥. 

4. �P `Õ<≥ hà◊§ J_»∞QÆ∞ ÉèÏQÆ=Ú#‰õΩ 

KÕ~°Hõ=ÚO^Õ HõiyáÈ`Õ Jk ã¨fiK«Ûù"≥∞ÿ# 

`Õ<≥ HÍ^Œ∞. 
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1.6. HÀà◊§ Ñ¨i¢â◊=∞

ÃãÅfiO =∞iÜ«Ú =e¡ ~ÀE =∞^è•ºÇ¨Ïfl Éè’[#O 

HÀã¨O P`«$`«`À Z^Œ∞~°∞ K«∂™êÎ~°∞. "åà◊§ É_çÖ’ 

=∞^è•flÇ¨ÏflO Éè’[#O`À áê@∞ QÆ∞_»∂¤ W™êÎ~°∞. ÃÑ^ŒÌ 

ã¨OYºÖ’ QÆ∞_»∞¡ ZHõ¯_» #∞O_ç Åaèã¨∞Î<åflÜ«∞x 

`≥Å∞ã¨∞HÀ"åÅ<Õ Pã¨H˜Î`À ÃãÅfiO =b¡x J_çÔQ#∞. 

   =e¡ "≥O@<Õ D QÆ∞_»¡xflÜ«¸ HÀà◊§ Ñ¨i„â◊=∞ 

#∞O_ç ÅaèOK«∞#x K≥ÃÑÊ#∞. 

QÆ∞_»∞¡ =∞iÜ«Ú =∂Oã¨=Ú H˘~°‰õΩ HÀà◊√§, 

=∞iÜ«Ú W`«~° Ñ¨‰õ∆ΩÅ#∞ ÃÑOK«∞@#∞ ''HÀà◊§ 

Ñ¨i„â◊=∞—— (Poultry farming)JO^Œ∞~°∞. HÀà◊√§, 

ÉÏ`«∞Å∞, ã‘=∞ HÀà◊§ =O\˜ Ñ¨Å∞ ~°HÍÖˇ·# Ñ¨‰õ∆ΩÅ#∞ 

QÆ∞_»∞¡ =∞iÜ«Ú =∂Oã¨=Ú H˘~°‰õΩ ÃÑOK«∞`«∞<åfl~°∞. 

D ÃÑOÑ¨Ù_»∞ Ñ¨‰õ∆ΩÅ#∞ ÃÑOKÕ ã¨÷Å=Ú<Õ ''HÀà◊§ 

ÃÑOÑ¨Hõ ã¨÷Å=Ú—— (Poultry farm) JO^Œ∞~°∞. 

`«q∞à◊<å_»∞Ö’ QÆÅ <å=∞Hõ¯Öò lÖÏ¡ HÀà◊§ 

Ñ¨i„â◊=∞‰õΩ „Ñ¨ã≤kÌQÍOz#k. =∞# ^Õâ◊=ÚÖ’ HÀ_ç 

=ÚYº"≥∞ÿ# ÃÑOÑ¨Ù_»∞ Ñ¨H˜∆. HÀà◊§ ÃÑOÑ¨Hõ=Ú XHõ 

ÃÑ^ŒÌ Ñ¨i„â◊=∞. 

H˘xfl ~°HÍÅ HÀà◊§#∞ QÆ∞_»¡ L`«ÊuÎ HÀã¨"Õ∞ 

ÃÑOK«∞K«∞<åfl~°∞. JÖÏO\˜ HÀà◊§#∞ ''ÖËÜ«∞~°∞¡——  

(QÆ∞_»∞¡ ÃÑ@∞ì HÀà◊√§) JO\Ï~°∞. =∞iH˘xfl ~°Hõ=ÚÅ 

HÀà◊§#∞ =∂Oã¨=Ú H˘~°‰õΩ ÃÑOK«∞K«∞<åfl~°∞. g\˜x 

''„ÉÏ~ÚÅ~°∞¡—— (broilers) JO\Ï~°∞. 

HÀà◊√§ ÃÑ~°∞QÆ∞ ã¨÷Å=Ú =∞Oz "≥Å∞`«∞~°∞, 

QÍe „Ñ¨"ÕtOKÕ q^èŒOQÍ LO_»=Öˇ#∞. P ÃÑOÑ¨Ù_»∞ 

Ñ¨‰õ∆ΩÅ‰õΩ "Õ∞`«QÍ ^è•#º=ÚÅ∞ =∞iÜ«Ú =∞Oz h\˜x 

Z‰õΩ¯=QÍ W=fi=Öˇ#∞. QÆ∞_»¡#∞ á⁄^Œ∞QÆ∞ HÀà◊§#∞ 

''á⁄^Œ∞QÆ∞ HÀà◊√§—— (Broody hens) JO^Œ∞~°∞. Jq 

QÆ∞_»¡ g∞^Œ ‰õÄ~˘Ûx "å\˜H˜ `«y# "≥K«Û^Œ<åxfl WzÛ 

HÍáê_»∞`å~Ú. nx<Õ ''á⁄^ŒQÆ_»O—— ÖË^• ''WO‰õΩÉË+¨<£—— 

JO\Ï~°∞. 21 ~ÀAÅ `«~°∞"å`« QÆ∞_»∞¡ W_»∞QÆ∞`å~Ú. 

 TAPCO  q=~°}   (`«q∞à◊<å_»∞ HÀà◊§ 
Ñ¨i„â◊=∞ Jaè=$kú ã¨Oã¨÷) 

"≥O_ç qÑ¨¡=O (Silver Revolution)

qq^èŒ L`«Î=∞ Ñ¨^ŒÌ`«∞Å#∞Ñ¨Ü≥∂yOz        

WO_çÜ«∂Ö’ HÀà◊§Ñ¨i„â◊=∞ ^•fi~å QÆ∞_»¡ L`«ÊuÎx 

ÃÑOK«∞`«∞<åfl~°∞. nx<Õ ''"≥O_ç qÑ¨¡==Ú—— 

JO^Œ∞~°∞. 

Hõ$`«º=Ú  1.7

1. �„ÉÏ~ÚÅ~ü QÆ∞_»∞¤ =∞iÜ«Ú <å@∞ QÆ∞_»∞¤#∞ 

fã¨∞H˘x "å\˜ =∞^èŒº ÉË^èŒ=ÚÅ∞ HõxÃÑ@ìO_ç. 

2. �QÆ∞_»¡ ÃÑO‰õΩÅ#∞ =∞iÜ«Ú HõO\˜ K«∞Hõ¯Å 

=∞O^Œ∞ ã‘™ê  =¸`«Å#∞Ñ¨Ü≥∂yOz ÃÑOyfi#¡#∞ 

`«Ü«∂~°∞ KÕÜ«Ú@‰õΩ „Ñ¨Ü«∞uflOK«O_ç. 

Hõ$`«º=Ú  1.8

=∞Oz QÆ∞_»∞¤ ÖË^• ‰õΩo§# QÆ∞_»∞¤¤ Jx 

Ñ¨sH˜∆OK«∞@:- XHõ HõÑ¨C hà◊§Ö’ QÆ∞_»∞¤#∞ 
"ÕÜ«∞=ÅÜ«Ú#∞. 

=∞Oz QÆ∞_»∞¤ =ÚxyáÈ`«∞Ok. ‰õΩo§# QÆ∞_»∞¤ 
hà◊§ÃÑ· `ÕÅ∞`«∞Ok. 

Ñ¨@=Ú 1.12 HÀà◊§ Ñ¨i¢â◊=∞

Ñ¨@=Ú 1.13  „ÉÏ~ÚÅ~ü QÆ∞_»∞¤  <å@∞ QÆ∞_»∞¤
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D Éèí∂q∞ÃÑ· =∂#=Ù_»∞ Ñ¨Ù\˜ì#Ñ¨Ê\˜ 

#∞O_ç J`«x`À áê@∞ [O`«∞=ÙÅ∞ ‰õÄ_® 

x=ã≤ã¨∞Î<åfl~Ú. "≥ÚHõ¯Å∞ =∞iÜ«Ú [O`«∞=ÙÅ∞ 

XHõ ^•xÃÑ· XHõ\˜ P^è•~°Ñ¨_çÜ«Ú#flq, =∞#=Ú 

D „Ñ¨Hõ$u ã¨=∞`åã≤÷ux HÍáê_®e. HÍ~°}=Ú 

g\˜ ã¨O|O^èŒ=Ú ÃÑ·<Õ =∞# r=#=Ú P^è•~°Ñ¨_ç 

LOk. 

ÃÑOÑ¨Ù_»∞ [O`«∞=ÙÅ#∞ HÍáê_»∞@ :

1.	 [O`«∞=ÙÅ‰õΩ =∞Oz PÇ¨~°=Ú, 

â◊√„Éèí"≥∞ÿ# `åQÆ∞ h\˜xzÛ "å\˜x 

P~ÀQÆº=ÚQÍ LOK«∞HÀ"åe. 

2.	 "å\˜H˜ =∞Oz â◊√„Éèí"≥∞ÿ# QÍe, "≥Å∞`«∞~°∞ 

=K«∞Û ^˘_»¡#∞ U~åÊ@∞ KÕÜ«∂e. 

3.	 "åº^èŒ∞Å #∞O_ç HÍáê_®e.  

g∞‰õΩ `≥Å∞™ê

`«q∞à◊<å_»∞Ö’ "Õ_»O`åOQÆàò, =Ú^Œ∞=∞Öˇ·, 

=ÚO_»<£ `«∞Ô~·, HõÅHÍ_»∞, HÀ_≥·HõÔ~· "≥ÚII#q 

=ÚYº"≥∞ÿ# [O`«∞ â◊~°}ÏÅÜ«∂Å∞.

J_»q [O`«∞=ÙÅ (=#º=∞$QÆ) ã¨O~°Hõ∆}

„Ñ¨[Å∞ Ñ¨O@Å∞ Ñ¨O_çOK«∞@‰õΩ, 

Ñ¨â◊√=ÙÅ#∞ "Õ∞Ñ¨Ù@‰õΩ, Wà◊§ x~å‡}=Ú#‰õΩ 

=∞iÜ«Ú Ñ¨i„â◊=∞Å x~å‡}=Ú#‰õΩ Éèí∂q∞x 

P„Hõq∞OK«∞H˘x [O`«∞=ÙÅ∞ =∞iÜ«Ú "≥ÚHõ¯Å#∞ 

<åâ◊#O KÕã¨∞Î<åfl~°∞. "Õ\Ï_»∞@, |OkèOK«∞@, 

HÍÅ∞+¨º=Ú =∞iÜ«Ú JkèHõ Ñ¨Ù~°∞QÆ∞ =∞O^Œ∞Å 

"å_»HõO =Å# J<ÕHõ "≥ÚHõ¯Å∞, [O`«∞=ÙÅ∞ 

#tã¨∞Î<åfl~Ú. H˘xfl D Éèí∂q∞ g∞^Œ ÖË‰õΩO_® 

#tOzáÈ`«∞<åfl~Ú. H˘xfl [O`«∞=ÙÅ `≥QÆÖË 

=∂Ü«∞=∞=Ù`«∞<åfl~Ú. nx<Õ ''=∂Ü«∞=∞QÆ∞@—— 

qÅ∞Ñ¨Î=Ú (Extinct) JO^Œ∞~°∞. nx<Õ 

''HÍáê_»ÖË#@∞=O\˜ JáêÜ«∞=Ú—— JO^Œ∞~°∞. 

J_»q [O`«∞=ÙÅ#∞ HÍáê_»∞@, Ñ¨ijeOK«_»=Ú#∞ 

''J@g r= ã¨O~°Hõ∆} (=#º r=ÙÅ ã¨O~°Hõ∆}) 

JO^Œ∞~°∞.  

H˘xfl J@g ã¨O~°Hõ∆} Ñ¨^äŒHÍÅ∞

1. �*ÏfÜ«∞   |$O^•=#O,   =∞iÜ«Ú                      

â◊~°}ÏÅÜ«∂Å#∞ J=∞~°Û_»O.

2. �[O`«∞=ÙÅ#∞   |OkèOK«_®xfl   

YzÛ`«=ÚQÍ x~ÀkèOK«_»O. 

3. J_»=ÙÅ#∞ #~°∞‰õΩ@#∞ `«yæOK«_»O. 

[O`«∞=ÙÅ∞, J_»=ÙÅ∞ =∞# ^Õâ◊ ã¨OÑ¨^Œ Wq 
*ÏuH˜ QÆ~°fi HÍ~°}O. Hõ#∞Hõ "≥ÚHõ¯Å∞ =∞iÜ«Ú 
[O`«∞=ÙÅ#∞ HÍáê_»∞@ =∞# ÉÏ^èŒº`«.

™ê^èŒ∞ [O`«∞=ÙÅ ~°Hõ∆}‰õΩ *Ï„QÆ`«ÎÅ∞.

1.	� [O`«∞=ÙÅ∞, "≥ÚHõ¯Å‰õΩ Ç¨x 

HõeyOK«~å^Œ∞. 

2.	� Ñ¨‰õ∆ΩÅ∞ =∞iÜ«Ú H©@HÍÅ x"åã¨O 

H˘~°‰õΩ JkèHõ =$H∆ÍÅ#∞ ÃÑOKåe. 

3.	� x~ÀkèOK«|_ç# [O`«∞ L`«Ê`«∞ÎÅ#∞ 

H˘#~å^Œ∞. 	
g∞‰õΩ `≥Å∞™ê

[O`«∞=ÙÅ Ñ¨i~°Hõ∆} H˘~°‰õΩ U~°Ê_ç# ã¨Oã¨÷ 
''|∂¡„HÍãπ——. P"åã¨O ÖËx [O`«∞=ÙÅ‰õΩ 
P"åã¨=Úx=fi_»O =∞iÜ«Ú [O`«∞=ÙÅ 

~°Hõ∆}#∞ Z‰õΩ¯= KÕÜ«Ú@ nx Ñ¨x. 

1.7.  �[O`«∞=ÙÅ Ñ¨i~°Hõ∆} =∞iÜ«Ú x~°fiÇ¨Ï}

Hõ$`«º=Ú  1.9

qq^èŒ [O`«∞=ÙÅ QÆ∞_»¡#∞ ¿ãHõiOz `«~°QÆu 

QÆkÖ’ „Ñ¨^Œi≈OK«∞=Ú. HÀ_ç, ÉÏ`«∞, |e¡, 

HÍH˜, @s¯. 

=Ô~·P_»∞– `«q∞à◊<å_»∞ ~å¢+¨ì [O`«∞=Ù
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1. ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú#∞ Z#∞flH˘#∞=Ú :-

1. �H©@Hõ=Ú #∞O_ç ÅaOK«∞ <å~°Å∞ ___________
	  (Lxfl/Ñ¨@∞ì)

2.  ___________ x HÀà◊§ Ñ¨i„â◊=∞Ö’ ÃÑOK«∞^Œ∞~°∞. 

     (Z#∞=Ú/HÀ_ç)

3. XˆH XHõ ___________ `Õ<≥\©QÆ `Õ<≥ QÆ∂_»∞Ö’ LO_»∞#∞. 

	   (~å}˜/=∞QÆ)

4. WO‰õΩÉË+̈<£ (á⁄ky#) «̀~°∞"å «̀, HÀ_ç „QÆ∞_»∞¡¡ W_»∞QÆ∞@‰õΩ___________ ~ÀAÅ∞ Ñ̈@∞ì#∞. 

	  (21 / 31)

5. Q˘éˇ] Lxfl Hõ=K«=Ú Hõey Ü«ÚO_»∞@ ___________ HÀã¨=Ú.

	  (=∂#=Ùx /`«#)

2. �H˜Ok W=fi|_ç# =∂i# Ñ¨^•Å∞ Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞ rq`« K«„Hõ=ÚÖ’x qq^èŒ ^Œâ◊Å‰õΩ K≥Ok#q. 
"å\˜x ã¨iÜ≥ÿ∞# „Hõ=∞=ÚÖ’ „"åÜ«Ú=Ú. 

QÆ∞~°∞Ñ¨Ñ¨Ù@∞ì, _»∞¤QÆ∞, ~°fiÖÏ, áêÑ¨Óº

	 Ñ¨@∞ì Ñ¨Ù~°∞QÆ∞ -> ___________ ->  ___________ -> ___________

3. �g∞ WO\˜H˜ "≥à◊√§^•iÖ’ g∞~°∞ XHõ HÍÅ∞ qiy# "Õ∞Hõ#∞ K«∂âß~°∞. g∞~°∞ ^•xÃÑ· *ÏeÑ¨_ç ^•xH˜ 

ã¨Ç¨Ü«∞O KÕÜ«∂Åx J#∞H˘<åfl~°∞. h=Ù KÕÜ«Ú HÍ~°º=ÚÅ#∞ ~åÜ«Ú=Ú. 

a) ___________________

b) ___________________

c) ___________________

4. �g∞ Ñ¨iã¨~°=ÚÅÖ’ QÆÅ H˜Ok [O`«∞=ÙÅ#∞ Ñ¨ijeOz, H˜O^Œ W=fi|_ç# Ñ¨\˜ìHõ#∞ Ñ¨ÓiÎ KÕÜ«∞O_ç. 

HÍH˜, P=Ù, |e¡, "Õ∞Hõ, DQÆ, HÀu, ã‘`åHÀHõ zÅ∞Hõ, ^À=∞, ‰õΩHõ¯, Ñ≤e¡, QÍ_ç^Œ, p=∞.

=¸ÖÏºOHõ#=Ú 

=. ã¨OYº [O`«∞=Ù
Jk KÕÜ«Ú 

â◊|Ì=Ú

 Jk u#∞ 

PÇ¨~°=Ú

ZHõ¯_» 

x=ã≤OK«∞#∞

=∂#=Ù_ç`À QÆÅ 

ã¨O|O^èŒO.

1. ‰õΩHõ¯ É∫ É∫ J#flO, =∂Oã¨=Ú WO\˜ P=~°} q∞„`«∞_»∞, HÍÑ¨ÖÏ

2.

3.

4.

5.
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5. �W=fi|_ç# `«q∞à◊<å_»∞ =∂ºÑπÖ’ H˘xfl „Ñ¨=ÚY =#º=∞$QÆ â◊~°}ÏÅÜ«∞=ÚÅ#∞ QÆ∞iÎOK«O_ç. 

(a) ã¨÷Å=ÚÅ ¿Ñ~°∞¡

(b) JHõ¯_» HõxÑ≤OK«∞ [O`«∞=ÙÅ∞ =∞iÜ«Ú Ñ¨‰õ∆ΩÅ#∞ Hõ#∞Q˘#∞=Ú. 

(c) �=∂ºÑπÖ’ g∞ WO\˜x =∞iÜ«Ú ã¨g∞Ñ¨=ÚÖ’ QÆÅ â◊~°}ÏÅÜ«∞=Ú#∞ QÆ∞iÎOK«∞=Ú. 

FURTHER REFERENCE
Books

Life (4th edition) - �Lewis. Gaffin. Hoefnagles. Parker. Mcgraw Hill, 
New York.

Biology Understanding Life (3 rd edition) - �Sandra Alters. 
Jones and Barthlett  Publishers, U.K.

Websites

http;//www.jbpub.com/biology.
www.national geographic.com.

Places of scientific importance for visit

Arignar Anna zoologicial Park, Vandalur, Chennai.



[O`«∞=ÙÅ∞ =∞iÜ«Ú 
"≥ÚHõ¯ÅÖ’ áÈ+¨}

r= âß¢ã¨Î=Ú

r= âß¢ã¨Î=Ú

J^è•ºÜ«∞=Ú2
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Jxfl r=~åâ◊√Å∞ rqOK«∞@‰õΩ PÇ¨~°O J=ã¨~°O. nxH˜ HÍ~°}O r=~åâ◊√Å∞ `«=∞ 

r=# „H˜Ü«∞Å#∞ x~°fiÇ≤ÏOK«∞@‰õΩ, PÇ¨~°O HÍ=Åã≤# â◊H˜ÎxK«∞Û#∞. =∞iÜ«Ú Wk r=ÙÅ 

ÃÑ~°∞QÆ^ŒÅ‰õΩ, "åx â◊s~° Jaè=$kúH˜ LÑ¨Ü≥∂QÆÑ¨_»∞K«∞#flk. r=~åâ◊√Å∞ `«=∞ PÇ¨~°=Ú#∞ 

U q^èŒ=ÚQÍ á⁄O^Œ∞K«∞#flq?. h\˜x, Co2 #∞ LÑ¨Ü≥∂yOK«∞H˘x P‰õΩÑ¨K«Ûx "≥ÚHõ¯Å∞ 

"åx PÇ¨~°=Ú#∞ `«Ü«∂~°∞ KÕã¨∞H˘#QÆÅ=Ù. [O`«∞=ÙÅ∞ `«=∞ PÇ¨~°=Ú#∞ `å"Õ∞ 

`«Ü«∂~°∞KÕã¨∞HÀÖË=Ù. Wq „Ñ¨`«ºHõ∆OQÍ QÍx ÖË^• Ñ¨~ÀHõ∆OQÍ QÍx, "åx PÇ¨~°=Ú H˘~°‰õΩ 

"≥ÚHõ¯ÅÃÑ· P^è•~°Ñ¨_»∞K«∞#flq. XHõ rq PÇ¨~°=Ú fã¨∞H˘#∞ q^è•<åxfl =∞iÜ«Ú â◊s~°=Ú 

^•xx LÑ¨Ü≥∂yOK«∞H˘#∞ q^è•<åxfl ''áÈ+¨}—— (nutrition) JO^Œ∞~°∞. 

2.1.	 "≥ÚHõ¯ÅÖ’ áÈ+¨} q^è•#=ÚÅ∞ (Modes of Nutrition in Plants)

r=ÙÅÖ’ Ô~O_»∞ ~°Hõ=ÚÅ áÈ+¨} q^è•#=ÚÅ∞ HõÅ=Ù. Jq ã¨fiÜ«∞O áÈ+¨Hõ (autotrophic)  =∞iÜ«Ú 

Ñ¨~°áÈ+¨Hõ (heterotrophic)áÈ+¨} q^è•#=ÚÅ∞. 

Ñ¨@=Ú 2.1. áÈ+¨HÍÇ¨~°O
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2.2.1. H˜~°}[#º ã¨OÜ≥∂QÆ „H˜Ü«∞    	
	 (Photosynthesis)

q^•º~°∞÷ÖÏ~å, =∞#=Ú Ñ¨„`«=Ú 

Ö’xH˜ ̀ ˘Oy K«∂_»QÆey`Õ Ñ¨„`« ̀ «Å=Ú 

^•fi~å ã¨∂~°º~°t‡Ö’xH˜ ~å=_®xfl 

K«∂z Pâ◊Û~°ºáÈ^Œ∞=Ú.  Ñ¨„`«=ÚÅ∞ 

Ö’Ñ¨Å Ñ¨„`« Ç¨Ïi`«=Ú (chlorophyll) 
J#|_»∞ XHõ J^Œ∞ƒ`«"≥∞ÿ# P‰õΩÑ¨K«Ûx 

Ñ¨^•~°÷=Ú#∞ Ñ¨„`«=ÚÅ∞ HõeyÜ«Ú#flq. 

J^Õ ã¨=∞Ü«∞OÖ’ Ñ¨„`« ~°O„^èŒ=ÚÅ∞ 

Jx Ñ≤Å∞=|_»∞ ã¨∂Hõ∆‡ ~°O„^èŒ=ÚÅ 

^•fi~å QÍe Ñ¨„`«=ÚÖ’xH˜ =K«∞Û#∞. 

„H˜O^Œ #∞#fl "Õ~°¡^•fi~å h~°∞ ÃÑ·H˜ 

Hõ^Œ∞Å∞#∞.  

2.2. ã¨fiÜ«∞O áÈ+¨Hõ áÈ+¨} (Autotrophic),  Ñ¨~°áÈ+¨Hõ áÈ+¨}(Heterotrophic Nutrition 

ã¨fiÜ«∞O áÈ+¨Hõ 

áÈ+¨}

(Auto = self; trophos = 
nourishment)

áÈ+¨} q^è•#Œ=ÚÅ∞

Ñ¨@=Ú 2.2 Ñ¨„`« ~°O„^èŒ=ÚÅ∞

Ñ¨~°áÈ+¨Hõ   

áÈ+¨}

(Hetero = other; trophos = 
nourishment)

P‰õΩ Ñ¨K«Ûx "≥ÚHõ¯Å∞ =∂„`«"Õ∞ , ̀ «=∞`À áê@∞ 

W`«~° r=~åâ◊√Å‰õΩ =∞iÜ«Ú =∞#‰õΩ PÇ¨~°=Ú#∞  

ã¨Oâı¡+≤OK« QÆÅ=Ù. r=~åâ◊√Å∞ `«=∞‰õΩ HÍ=Åã≤# 

PÇ¨~°Ñ¨^•~°÷=ÚÅ#∞ `å"Õ∞ `«Ü«∂~°∞KÕã¨∞H˘#∞ 

áÈ+¨} q^è•#=Ú#∞ ''ã¨fiÜ«∞OáÈ+¨Hõ áÈ+¨}O—— 

(Autotrophic Nutrition) JO^Œ∞~°∞. D r=ÙÅ#∞ 

''ã¨fiÜ«∞O áÈ+¨HÍÅ∞—— (autotrophs) JO^Œ∞~°∞. 

L^•Ç¨Ï~°}‰õΩ, P‰õΩÑ¨K«Ûx "≥ÚHõ¯Å∞. 

Ñ¨„`« Ç¨Ïi`«O ÖËx "≥ÚHõ¯Å∞ =∞iÜ«Ú 

[O`«∞=ÙÅ∞ (=∂#=Ùx=Öˇ) ̀ «=∞ PÇ¨~°=Ú#∞ 

"≥ÚHõ¯Å∞ =∞iÜ«Ú W`«~° [O`«∞=ÙÅ 

#∞O_ç á⁄O^Œ∞K«∞#flq. PÇ¨~°=Ú H˘~°‰õΩ 

W`«~° r=~åâ◊√ÅÃÑ· P^è•~°Ñ¨_»∞ r=ÙÅ 

áÈ+¨} q^è•#=Ú#∞ ''Ñ¨~°áÈ+¨Hõ áÈ+¨}O—— 

(Heterotrophic Nutrition) JO^Œ∞~°∞. D 

r=ÙÅ#∞ ''Ñ¨~°áÈ+¨HÍÅ∞—— (heterotrophs) 
JO^Œ∞~°∞. L^•Ç¨Ï~°}‰õΩ =∂#=ÙÅ∞ =∞iÜ«Ú 

Jxfl [O`«∞=ÙÅ∞. 



[O`«∞=ÙÅ∞ =∞iÜ«Ú "≥ÚHõ¯ÅÖ’ áÈ+¨}

121

â◊H˜Î H˘~°‰õΩ ã¨∂~°º~°t‡x LÑ¨Ü≥∂yOK«∞H˘x, 

Ñ¨„`«Ç¨Ïi`«=Ú h\˜x, CO2 #∞ "≥ÚHõ¯‰õΩ PÇ¨~°OQÍ 

=∂~°∞ÛK«∞#flk. h~°∞, CO2 , ã¨∂~°º~°t‡ =∞iÜ«Ú 

Ñ¨„`«Ç¨Ïi`«=Ú, "≥Ú^ŒÅQÆ∞"åx ã¨Ç¨Ü«∞O`À 

"≥ÚHõ¯ÅÖ’ PÇ¨~° Ñ¨^•~°÷=ÚÅ∞ `«Ü«∂~°QÆ∞ 

„Ñ¨„H˜Ü«∞#∞ ''H˜~°}[#º ã¨OÜ≥∂QÆ „H˜Ü«∞—— JO^Œ∞~°∞. 

H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞#∞ „H˜O^Œ W=fi|_ç# ã¨g∞Hõ~°}=Ú ^•fi~å `≥eÜ«∞*ËÜ«∞=K«∞Û#∞. 

ã¨∂~°º~°t‡

Ñ¨„`« Ç¨Ïi`«=Ú
           h~°∞  +  CO2      				   Ñ≤O_ç Ñ¨^•~°÷O   + PH˜û[<£ (P=∞¡[x)

Hõ$`«º=Ú 2.1

ÉÏQÍ ZO_»HÍÜ«Ú „Ñ¨^Õâ◊=ÚÖ’  Ñ¨zÛHõÃÑ·  XHõ 

KÀ@ XHõ ã‘ìÅ∞ y<≥fl#∞ LOK≥^Œ=Ú. y<≥fl#∞ S^Œ∞ 

~ÀAÅ =~°‰õΩ J>Ë¡ LOK«=Öˇ#∞. ^•x Ö’xH˜ 

K«∂_»Hõ, y<≥fl#∞ ÃÑ·ÔHuÎ Ñ¨zÛHõ#∞ K«∂_»=Öˇ#∞. 

ã¨∂~°º~°t‡ Ñ¨_ç# Ñ¨zÛHõ‰õΩ, y<≥fl „H˜O^Œ LO_ç# 

Ñ¨zÛHõ‰õΩ =∞^èŒº `Õ_® U q^èŒ=ÚQÍ #∞O_»∞#∞?

H˘xfl "≥ÚHõ¯ÅÖ’ Ñ¨„`«=ÚÅ∞ P‰õΩ Ñ¨K«Ûx 

=~°‚=Ú`À áê@∞ qq^èŒ =~°‚=ÚÅ#∞ Hõey=ÙO_»∞#∞. 

Jq H˜~°}[#ºã¨OÜ≥∂QÆ„H˜Ü«∞#∞ [~°∞Ñ¨QÆÅ"å? 

J=Ù#∞. [~°∞Ñ¨QÆÅ=Ù. JkèHõ Ñ¨i=∂}=ÚÅÖ’ 

QÆÅ Z~°∞Ñ¨Ù, QÀ^èŒ∞=∞ =∞iÜ«Ú W`«~° =~°‚Hõ=ÚÅ∞ 

P‰õΩÑ¨K«Ûx =~°‚=Ú#∞ =∞~°∞QÆ∞Ñ¨~°K«QÆÅ=Ù. 

PH˜û[<£

h~°∞

HÍ~°ƒ<£_≥·PÔH·û_»∞
 Ñ¨„`« Ç¨Ïi`«=Ú

Ñ¨@=Ú 2.4 qq^èŒ =~°‚=ÚÅ∞ QÆÅ Ñ¨„`«=ÚÅ∞

ã¨∂~°∞º_»∞ ÖËxKÀ Uq∞ [~°∞QÆ∞<À 

TÇ≤ÏOK«∞=Ú? ã¨∂~°∞º_»∞ ÖË#Ñ¨C_»∞ H˜~°}[#º 

ã¨OÜ≥∂QÆ„H˜Ü«∞ [~°QÆ^Œ∞. HÍ=Ù# PÇ¨~°=Ú ‰õÄ_® 

LO_»^Œ∞. PÇ¨~°=Ú ÖË#Ñ¨C_»∞, Éèí∂q∞ ÃÑ· r=#=Ú 

J™ê^èŒº=∞QÆ∞#∞. HÍ=Ù# Jxfl r=~åâ◊√Å‰õΩ          

ã¨∂~°∞º_»∞ â◊H˜ÎH˜ =¸Å=Ú JQÆ∞#∞.   

Ñ¨@=Ú 2.3  H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞ Ñ¨@=Ú  

ã¨∂~°∞º_»∞
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2.2.2. ��"≥ÚHõ¯ÅÖ’ W`«~° áÈ+¨} q^è•#=ÚÅ∞ 
(Other Modes of Nutrition in Plants) 

H˘xfl Ñ¨„`«Ç¨Ïi`«=Ú ÖËx "≥ÚHõ¯Å∞ 

PÇ¨~°=Ú#∞ `«Ü«∂~°∞ KÕã¨∞HÀÖË=Ù. Wq W`«~° 

"≥ÚHõ¯ÅKÕ `«Ü«∂~°∞ KÕÜ«∞|_ç# PÇ¨~°=Ú#∞ 

„QÆÇ≤ÏOK«∞K«∞#flq. Wq Ñ¨~°áÈ+≤`« áÈ+¨}#∞ 

J#∞ã¨iOK«∞ K«∞#flq. Wq Ñ¨ÓuHÍÇ¨~°∞Å∞, Ñ¨~å#fl 

r=ÙÅ∞ H©@HÍÇ¨~° "≥ÚHõ¯Å∞ "≥Ú^ŒÅQÆ∞#q JQÆ∞#∞. 

Hõ$`«º=Ú 2.2

XHõ ~˘>ˇì =ÚHõ¯#∞ fã¨∞H˘O^Œ∞=Ú. ^•xx 

`«_ç KÕã≤ H˘kÌ ~ÀAÅ∞ J>Ë¡ LOK≥^Œ=Ú. 

^•xÃÑ· „Ñ¨uÎ ̂ •~°Ñ¨Ù áÈQÆ∞Å =O\˜ x~å‡}=Ú 

ÃÑ~°∞QÆ∞@#∞ QÆ=∞xOK«QÆÅ=Ú. Jk Uq∞? 

Ñ¨ÓuHÍÇ¨~°∞Å∞ (Saprophytes)
=~å¬HÍÅ=ÚÖ’ ~À_»∞¤ Ñ¨Hõ¯Å H˘xfl ã¨=∞Ü«∂ÅÖ’ 

‰õΩà◊√§`«∞#fl Ñ¨^•~°÷=ÚÅÃÑ· H˘xfl Q˘_»∞QÆ∞Å 
=O\˜ x~å‡}=ÚÅ∞ ÃÑ~°∞QÆ∞@#∞ =∞#=Ú 
K«∂_»=K«∞Û#∞. Jq Uq∞? Jq U q^èŒ=ÚQÍ "åx 
áÈ+¨Hõ Ñ¨^•~°÷=ÚÅ#∞ á⁄O^Œ∞K«∞#flq. 

D r=ÙÅ<Õ tbO„^Œ=ÚÅ∞ JO^Œ∞~°∞. 
Wq K«xáÈ~Ú# ¿ãO„kÜ«∞ Ñ¨^•~°÷=ÚÅÃÑ· 
ÃÑ~°∞QÆ∞#∞. K«xáÈ~Ú# Ñ¨^•~°÷=ÚÅÃÑ· Wq 
r~°‚ ZO*ˇ·=ÚÅ#∞ L`«ÊuÎ KÕã≤, "åxx ã¨~°à◊ 
áÈ+¨Hõ Ñ¨^•~°÷=ÚÅ∞QÍ =∂~°∞ÛK«∞K«∞#flq. Wq 
Hõiy# ~°∂Ñ¨=ÚÖ’ („^•=}=Ú) áÈ+¨HÍÅ#∞ 
Ñ‘Å∞ÛH˘x, LÑ¨Ü≥∂yOK«∞H˘#∞ K«∞#flq. W@∞=O\˜ 
áÈ+¨} q^è•#=Ú#∞ ''Ñ¨ÓuHÍÇ¨~° áÈ+¨}=Ú—— 
(saphrophytic nutrition) JO^Œ∞~°∞. D 
"≥ÚHõ¯Å#∞ '' Ñ¨ÓuHÍÇ¨~°∞Å∞—— (saphrophytes) 
JO^Œ∞~°∞. L^•Ç¨Ï~°}‰õΩ: Ñ¨Ù@ì Q˘_»∞QÆ∞Å∞, ~˘>ˇì 

|∂A. 

Ñ¨~å#fl r=ÙÅ∞ (Parasites)
Ñ¨@=Ú#∞ *Ï„QÆ`«ÎQÍ Ñ¨ijeOz# =$Hõ∆=Ú 

Ü≥ÚHõ¯ HÍO_»=Ú ÃÑ· Ñ¨ã¨∞Ñ¨Ù Ñ¨K«Ûx, ã¨∂÷áêHÍ~° 
x~å‡}=ÚÅ∞ K«∞@∞ìH˘x LO_»\Ïxfl =∞#=Ú 
QÆ=∞xOK«QÆÅ=Ú. D "≥ÚHõ¯#∞ ''Hõã¨∂¯@—— 
JO^Œ∞~°∞. Wk ã¨fiÜ«∞OQÍ PÇ¨~°=Ú#∞ `«Ü«∂~°∞ 
KÕã¨∞HÀÖËxk. Ñ¨„`«Ç¨Ïi`«=Ú ÖËx HÍ~°}OQÍ 
PÇ¨~°=Ú H˘~°‰õΩ `å#∞ ZQÆÉÏ‰õΩ`«∞#fl =$Hõ∆=ÚÃÑ· 
Wk P^è•~°Ñ¨_»∞#∞. PÇ¨~°=Ú#∞ WK«∞Û "≥ÚHõ¯#∞ 
''Ju^äÕ~Ú—— (host)  JxÜ«Ú, PÇ¨~°=Ú#∞ 
qxÜ≥∂yOK«∞ "≥ÚHõ¯#∞ 'Ñ¨~å#fl rq—— (parasite) 
JxÜ«Ú JO^Œ∞~°∞. 

Ñ¨@=Ú 2.6 Ñ¨Ù@ì Q˘_»∞QÆ∞Å∞ 

Ñ¨@=Ú 2.7 Ñ¨~å#flrq Hõã¨∞¯@ (ã¨_»^ä•i) 

Ñ¨@=Ú 2.5 ~˘>ˇì |∂A
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ã¨Ç¨Ïr=# "≥ÚHõ¯Å∞ (Symbiotic Plants)

WOHõ#∂ =∞iÜ≥ÚHõ ~°Hõ"≥∞ÿ# áÈ+¨} q^è•#=Ú 

HõÅ^Œ∞. nxÜ«∞O^Œ∞ Ô~O_»∞ "Õˆ~fi~°∞ ~°Hõ=ÚÅ 

r=ÙÅ∞ XHõ\˜QÍ HõÅã≤ rqã¨∂Î, Ñ¨~°ã¨Ê~°O 

XHõ^•xH˘Hõ\˜ áÈ+¨}‰õΩ ã¨Ç¨Ü«∞ Ñ¨_»∞K«∞#flq. 

Öˇ·ÔH<£û (Lichens) J#∞#q tbO„^èŒ=ÚÅ#∞, 

â‹·=ÖÏÅ#∞ Hõey# r=ÙÅ∞ JQÆ∞#∞. tbO„^èŒ=ÚÅ‰õΩ 

â‹·=Å=ÚÅ∞ PÇ¨~°=Ú xK«∞Û#∞. tbO„^èŒ=ÚÅ∞ 

h\˜x, Yx[Å=}=ÚÅ#∞ Ñ‘eÛ â‹·=ÖÏÅ‰õΩ WzÛ 

ã¨Ç¨Ü«∞Ñ¨_»∞#∞. WK«Û@ Ô~O_»∞ r=ÙÅ∞ Ñ¨~°ã¨Ê~°O 

ã¨Ç¨Ü«∞ Ñ¨_»∞K«∞#flq. Ñ¨~°ã¨Ê~° ã¨Ç¨Ü«∞=Ú 

H˘~°‰õΩ Ô~O_»∞ "Õˆ~fi~°∞ r=~åâ◊√Å∞ HõÅã≤ rqOK«∞ 

^Œ$yfi+¨Ü«∞=Ú#∞ ''ã¨Ç¨Ïr=#O—— (symbiosis) 
JO^Œ∞~°∞. D r=ÙÅ#∞ ''ã¨Ç¨Ïr=ÙÅ∞—— 

(symbionts) JO^Œ∞~°∞. 

Ñ¨@=Ú 2.9 Öˇ·ÔH<£û

H©@HÍÇ¨~° "≥ÚHõ¯Å∞ (Insectivorous Plants)
™ê^è•~°}OQÍ H˘xfl H©@Hõ=ÚÅ∞, "≥ÚHõ¯Å#∞ u#∞#x =∞#‰õΩ `≥Å∞ã¨∞, J~Ú`Õ H˘xfl "≥ÚHõ¯Å∞ 

H©@Hõ=ÚÅ#∞ u#∞#x `≥eã≤#, =∞#=Ú Pâ◊Û~°ºáÈ^Œ∞=Ú. 

Ñ≤K«Ûù~ü (pitcher), g#ãπ ÃÑÂ¡¡„\ÏÑπ (venus fly trap) J#|_»∞ "≥ÚHõ¯Å Ñ¨@=ÚÅ#∞ 
Ñ¨ijeOK≥^Œ=Ú.  Wq ÃÑ~°∞QÆ∞ =∞$uÎHõÖ’ #„`«[x =O\˜ H˘xfl áÈ+¨HÍÅ∞ ÖË#O^Œ∞#, Wq ÃÑ~°∞QÆ∞@‰õΩ 

H©@Hõ=ÚÅ#∞ PÇ¨~°=ÚQÍ fã¨∞H˘#=Åã≤# P=â◊ºHõ`« U~°Ê_ç#k.

g#ãπ ÃÑÂ¡„\ÏÑπ                   

(venus fly trap)
(Insect trapped)

Ñ¨@=Ú 2.8 g#ãπ ÃÑÂ¡¡„\ÏÑπ (<≥Ñ¶¨Onäãπ)

g#ãπ ÃÑÂ¡„\ÏÑπ                   

(venus fly trap)
(Insect trapped)
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2.3. [O`«∞=ÙÅÖ’ áÈ+¨}:
HÍ~°∞, |ã¨∞û, Ô~·Å∞ "≥Ú^ŒÅQÆ∞ Ü«∞O„`«=ÚÅ#∞ QÆ=∞xOK«∞=Ú. Wq U q^èŒ=ÚQÍ Ñ¨x KÕÜ«Ú#∞. Wq 

Ñ¨xKÕÜ«Ú@‰õΩ HÍ=Åã≤# â◊H˜Î WO^èŒ#=ÚÅ #∞O_ç ÅaèOK«∞#∞. =∞# â◊s~°=Ú ‰õÄ_® XHõ Ü«∞O„`«"Õ∞. 
=∞#=Ú fã¨∞H˘#∞ PÇ¨~°=Ú #∞O_ç =∞#‰õΩ HÍ=Åã≤# â◊H˜Î ÅaèOK«∞#∞. PÇ¨~°=Ú â◊H˜ÎÜÕ∞ HÍHõ 
â◊s~°ÃÑ~°∞QÆ∞^ŒÅ‰õΩ, â◊s~° Ñ¨Ù#:x~å‡}=Ú#‰õΩ, â◊s~°=Ú ã¨„Hõ=∞=ÚQÍ Ñ¨xKÕÜ«Ú@‰õΩ HÍ=Åã≤# 
=¸Å Ñ¨^•~°÷=ÚÅ#∞ Hõey=ÙO_»∞#∞. [O`«∞=ÙÅ∞ ™ê^è•~°}=ÚQÍ Ñ¶¨∞#~°∂Ñ¨ PÇ¨~°=ÚÅ#∞ 
fã¨∞H˘#∞#∞. W@∞=O\˜ áÈ+¨} q^è•#=Ú#∞ ''Ç¨ÏŸÖ’*Ï~ÚH±—— áÈ+¨} JO^Œ∞~°∞.

áÈ+¨}Ö’ 5 ^Œâ◊Å∞ HõÅ=Ù. 

1.  PÇ¨~°=Ú#∞ Ö’xH˜ fã¨∞H˘#∞@ (Ingestion ) 
�â◊s~°=ÚÖ’xH˜ PÇ¨~°=Ú fã¨∞H˘#∞ q^è•#=Ú#∞ ''PÇ¨~°=Ú#∞ Ö’xH˜ fã¨∞H˘#∞@—— JO^Œ∞~°∞. 
D PÇ¨~°=Ú Ö’xH˜ fã¨∞HÀ=_»=Ú qq^èŒ r=~åâ◊√ÅÖ’ qq^èŒ ~°Hõ=ÚÅ∞QÍ [~°∞QÆ∞`«∞Ok.   
L^•:– ã‘`åHÀHõ zÅ∞HõÅ∞ =∞iÜ«Ú `Õ<≥\©QÆÅ∞ Ñ¨Ù=ÙfiÅ #∞O_ç =∞Hõ~°O^è•xfl Ñ‘Å∞ÛH˘#∞#∞. 
áê=ÚÅ∞ (ÃÑ·^ä•<£) =∞iÜ«Ú HõÑ¨ÊÅ∞, PÇ¨~°=Ú#∞ JÖÏˆQ „q∞OQÆ∞#∞. [ÅK«~° [O`«∞=ÙÅ∞ 
(h\˜ uq∞OQÆà◊=Ú) PÇ¨~°=Ú#∞ =_»QÆ@∞ì#∞. 

2. r~°‚„H˜Ü«∞ (Digestion)  
�ã¨OH˜¡+¨ì ¿ãO„kÜ«∞ ã¨OÜ≥∂QÆ Ñ¨^•~°÷=ÚÅ∞, ZO*ˇ·=ÚÅ ã¨Ç¨Ü«∞=Ú`À ã¨~°à◊ Ñ¨^•~°÷=ÚÅ∞QÍ 
q_»nÜ«∞|_»∞@<Õ 'r~°‚„H˜Ü«∞— JO^Œ∞~°∞. 

3. â’+¨}=Ú (Absorption) 
�r~°‚"≥∞ÿ# PÇ¨~°=Ú „¿ÑQÆ∞ QÀ_»ÅÖ’ QÆÅ ~°HõÎ<åàÏÅÖ’xH˜ â’+≤OK«|_»\Ïxfl â’+¨}=Ú 
JO^Œ∞~°∞. 

4. ™êfiOwHõ~°}=Ú (Assimilation) 
�â’+≤OK«|_ç# Ñ¨^•~°÷=ÚÅ∞, Hõ}=ÚÅKÕ LÑ¨Ü≥∂yOK«|_»∞ q^è•#=Ú#∞ ™êfiOwHõ~°}=Ú 
JO^Œ∞~°∞. 

5. qã¨~°˚#=Ú (Egestion) 
r~°‚=Ú HÍx Ñ¨^•~°÷=ÚÅ∞ áêÜ«Ú=Ù ^•fi~å "≥Å∞Ñ¨Å‰õΩ |Ç≤Ï+¨¯iOK«∞@#∞ qã¨~°˚#=Ú 		

    JO^Œ∞~°∞. 

iÑ¨@=Ú 2.10 JO`«~ü „QÆÇ¨Ï}=Ú



[O`«∞=ÙÅ∞ =∞iÜ«Ú "≥ÚHõ¯ÅÖ’ áÈ+¨}

125

 2.4. Jg∞ÉÏÖ’ áÈ+¨} 

Jg∞ÉÏ J#∞#k UHõ Hõ} rq. Wk h\˜ 

QÆ∞O@ÅÖ’ x=ã≤OK«∞#∞. nxx ã¨∂Hõ∆‡ 

^Œi≈x ^•fi~å =∂„`«"Õ∞ K«∂_»QÆÅ=Ú. 

Jg∞ÉÏ UHõ Hõ}rq J~Ú#Ñ¨Ê\˜H˜ 

Ñ¶¨∞#~°∂Ñ¨ PÇ¨~°=Ú#∞ `«# ÉÏÇ¨Ïº 

K«~°‡=Ú ^•fi~å Ö’xH˜ „QÆÇ≤ÏOK«∞#∞. 

Hõ#∞Hõ áÈ+¨} q^è•#=Ú Ç¨ÏŸÖ’*’~ÚH± 

áÈ+¨} q^è•#=Ú. ÉÏÇ¨Ïº K«~°‡=Ú#∞ 

PÇ¨~°=Ú `åH˜# "≥O@<Õ Jg∞ÉÏ 

Ü≥ÚHõ¯ q∞^ä•º áê^Œ=ÚÅ∞ PÇ¨~°=Ú#∞ 

K«∞@∞ì=Ú\˜ì PÇ¨~° iH˜ÎHõÅ∞QÍ 

=∂iÛ „q∞OQÆ∞#∞. PÇ¨~° iH˜ÎHõÅÖ’x 

ZO*ˇ·=ÚÅ∞ PÇ¨~°=Ú#∞ ri‚OK«∞#∞. 

ri‚OK«|_ç# PÇ¨~°=Ú Hõ}=∞O`«Ü«¸ 

qã¨~°} (diffusion)   ^•fi~å KÕ~°∞#∞. 

Jg∞ÉÏ, PÇ¨~°=Ú#∞ â◊H˜Îx á⁄O^Œ∞@‰õΩ, 

ÃÑ~°∞QÆ∞^ŒÅ‰õΩ J=ã¨~°"≥∞ÿ# „á⁄\©#∞Å#∞ 

`«Ü«∂~°∞ KÕÜ«Ú@‰õΩ LÑ¨Ü≥∂yOK«∞#∞. 

r~°‚=Ú HÍx PÇ¨~° Ñ¨^•~°÷=ÚÅ∞ ã¨OHÀK« 

iH˜ÎHõÅ ̂ •fi~å â◊s~°=Ú #∞O_ç "≥Å∞Ñ¨Å‰õΩ 

|Ç≤Ï+¨¯iOK«|_»∞#∞. 

2.5. � �=∂#=Ùx r~°‚ =º=ã¨÷

g∞‰õΩ W+¨ì"≥∞ÿ# U^≥·<å fÑ≤ Ñ¨^•~°÷=Ú, 

Ñ¨O_»∞#∞ `«Åz K«∂_»O_ç. g∞~°∞ "å\˜x 

u#∞#Ñ¨Ù_»∞ UU =∂~°∞ÊÅ‰õΩ Ö’#QÆ∞#x 

K«∂_»∞=Ú. Jq <Õ~°∞QÍ r~°‚ =º=ã¨÷Ö’ 

„Ñ¨"ÕtOK«∞#∞. D =º=ã¨÷ <À~°∞, 

r~å‚â◊Ü«∞=Ú, L^Œ~°O, z#fl „¿ÑQÆ∞Å∞, 

ÃÑ^ŒÌ „¿ÑQÆ∞Å∞ =∞iÜ«Ú áêÜ«Ú=ÙÅKÕ 

U~°Ê_ç#k. 

Ñ¨@=Ú 2.11 Jg∞ÉÏÖ’ PÇ¨~°=ÚÖ’xH˜ „Ñ¨"ÕtOK«∞@

<À~°∞

=∞#=Ú PÇ¨~°=Ú#∞ <À\˜ ̂ •fi~å <À\˜ ‰õΩÇ¨Ï~°=ÚÖ’xH˜ 

fã¨∞H˘<≥^Œ=Ú. D <À\˜ ‰õΩÇ¨Ï~°=ÚÖ’ ^ŒO`«=ÚÅ∞, 

<åÅ∞Hõ, =∞iÜ«Ú ÖÏÅ[Å „QÆO^äŒ∞Å∞O_»∞#∞. 

^ŒO`«=ÚÅ∞

fã¨∞H˘#fl PÇ¨~°=Ú#∞ HõuÎiOz z#fl z#fl =ÚHõ¯Å∞QÍ 

KÕÜ«Ú@‰õΩ =∞iÜ«Ú #q∞e, Ñ≤O_ç KÕÜ«Ú@‰õΩ ̂ ŒO`«=ÚÅ∞ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

ÖÏÅ[Å „QÆO^èŒ∞Å∞

=∞# <À\˜Ö’ 3 [`«Å ÖÏÅ[Å „QÆO^äŒ∞Å∞O_»∞#∞. 

D „QÆO^äŒ∞ÅÖ’ #∞O_ç h~°∞ =O\˜ „^Œ==Ú 'ã¨Öˇ·"å— J#∞ 

ÖÏÖÏ [Å=Ú „ã¨qOK«|_»∞#∞. Wk PÇ¨~°=Ú#∞ `«_ç KÕã≤ 

„q∞OQÆ∞@‰õΩ `À_»Ê_»∞#∞. 

<åÅ∞Hõ 

~°∞zH˜ `À_»Ê_»∞ J=Ü«∞==Ú <åÅ∞Hõ. Wk PÇ¨~°=Ú#∞ 

ÖÏÖÏ[Å=Ú`À HõeÑ≤ ÉÏQÍ ̀ «_ç KÕÜ«Ú#∞. Wk PÇ¨~°=Ú#∞ 

J#fl "åÇ≤ÏHõÖ’xH˜ <≥@∞ì@‰õΩ LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

PÇ¨~°O

q∞^è•ºáê^Œ=Ú P
Ç̈~° iH̃ÎHõ
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r~å‚â◊Ü«∞=Ú

r~å‚â◊Ü«∞=Ú J#∞#k XHõ ã¨Oz =O\˜ 

x~å‡}=Ú nxÖ’<Õ PÇ¨~°=Ú ri‚OK«|_»∞#∞. 

WHõ¯_» PÇ¨~°=Ú "≥∞`«Î#QÆ∞#∞. r~å‚â◊Ü«∞=Ú, 

[~î°~° ~°ã¨=Ú J<Õ r~°‚ ~°ã¨=Ú#∞ „ã¨qOÑ¨*ËÜ«Ú#∞. 

Wk PÇ¨Ï~° r~°‚„H˜Ü«∞‰õΩ ã¨Ç¨Ü«∞Ñ¨_»∞#∞.  

z#fl „¿ÑQÆ∞Å∞

Wk ã¨∞=∂~°∞ 7 g∞@~°¡ á⁄_»=Ù Hõey#           

Q˘@ì=Ú =O\˜ KåÖÏ á⁄_»"≥·# x~å‡}=Ú. WHõ¯_» 

PÇ¨~°=Ú`À ÃÑ·`«º~°ã¨O, HÀ¡=∞~°ã¨O, =∞iÜ«Ú 

„¿ÑQÆ∞ (PO„`«) ~°ã¨=ÚÅ∞ HõeÜ«Ú#∞. D ~°ã¨=ÚÅ∞ 

r~°‚„H˜Ü«∞#∞ Ñ¨ÓiÎ KÕÜ«Ú@Ö’ ã¨Ç¨ÏHõiOK«∞#∞.

PÇ¨~°=Ú r~°‚=Ú J~Ú# J#O`«~°O Ñ≤O_ç 

Ñ¨^•~°÷O (HÍ~ÀƒùÃÇ·Ï„_Õ\ò) QÆ∂¡HÀãπ =∞iÜ«Ú 

„Ñ¨HÀìãπQÍ#∞, „áÈ\©<£Å∞ Jîq∞<À P=∂¡Å∞QÍ#∞, 

„H˘=ÙfiÅ∞ „H˘=ÙfiP=∂¡Å∞ =∞iÜ«Ú y¡[~åÖòQÍ#∞ 

=∂~°∞Ê K≥O^Œ∞#∞. 

ÃÑ^ŒÌ „¿ÑQÆ∞Å∞

Wk ã¨∞=∂~°∞ 1.5 g∞@~°¡ á⁄_»=Ù QÆey#k. Wk 

h\˜x Ñ‘Å∞ÛH˘#∞@Ö’ ã¨Ç¨ÏHõiOK«∞#∞. r~°‚=ÚHÍx 

PÇ¨~°=Ú WHõ¯_» xÅfi KÕÜ«∞|_»∞#∞. r~°‚„H˜Ü«∞ 

WHõ¯_» [~°QÆ^Œ∞. 

áêÜ«Ú=Ù

r~°‚=ÚHÍx PÇ¨~° Ñ¨^•~°÷=ÚÅ∞ (=∞Å=Ú)

áêÜ«Ú=Ù ^•fi~å |Ç≤Ï+¨¯iOK«|_»∞#∞. D 

q^è•#=Ú#∞ qã¨~°˚# JO^Œ∞~°∞. 

r~°‚ =º=ã¨÷Ö’ PÇ¨~°=Ú ZÖÏ Hõ^Œ∞Å∞#x 

`≥Å∞ã¨∞H˘O^•O.

r~°‚ =º=ã¨÷ Ü≥ÚHõ¯ QÀ_»Å ã¨OHÀK«, "åºHÀKåÅ 

^•fi~å PÇ¨~°=Ú J#fl "åÇ≤ÏHõ #∞O_ç áêÜ«Ú=Ù 

=~°‰õΩ áÈ=Ù#∞. D Hõ^ŒeHõ<Õ ''ÃÑi™êìeã≤ãπ—— 

(peristalsis) JO^Œ∞~°∞.  

g∞‰õΩ `≥Å∞™ê

PÇ¨~°=Ú r~°‚=∞O_»Å=ÚÖ’ „Ñ¨"ÕtOz Jxfl 

r~°‚ ^Œâ◊Å#∞ ^•@∞@‰õΩ ã¨~åã¨iQÍ 24       

QÆO@Å∞ Ñ¨@∞ì#∞. 

<À~°∞

J#fl"åÇ≤ÏHõ

r~å‚â◊Ü«∞=Ú

z#fl „¿ÑQÆ∞
ÃÑ^ŒÌ „¿ÑQÆ∞

HÍÖËÜ«∞=Ú

HÀ¡=∞=Ú

áêÜ«Ú=Ù

LO_»∂Hõ=Ú

Ñ¨@=Ú 2.12  =∂#=Ùx r~°‚=º=ã¨÷

J#fl "åÇ≤ÏHõ (Oesophagus) 

Wk <À~°∞ =∞iÜ«Ú L^Œ~°=Ú#∞ HõÅ∞Ñ¨Ù 

<åà◊=Ú. nxx 'PÇ¨~° "åÇ≤ÏHõ— Jx ‰õÄ_® 

JO^Œ∞~°∞. Wk PÇ¨~°=Ú#∞ <À\˜ #∞O_ç 

L^Œ~°=Ú#‰õΩ fã¨∞ÔHà◊√§@‰õΩ ã¨Ç¨ÏHõiã¨∞ÎOk.  
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Hõ$`«º=Ú 2.3

2.5.1. ^ŒO`åÅ ~°Hõ=ÚÅ∞

=∞# rq`« HÍÅ=ÚÖ’ Ô~O_»∞ ~°HÍÅ 

^ŒO`åÅ∞ U~°Ê_»∞#∞. a_»¤ ã¨∞=∂~°∞ 1 

ã¨OII =Ü«∞ã¨∞û LO_»∞#Ñ¨Ù_»∞ "≥Ú^Œ\˜ 

~°HõÑ¨Ù ^ŒO`«=ÚÅ∞ U~°Ê_»∞#∞. nxx 

''áêÅ ̂ ŒO`åÅ∞—— JO^Œ∞~°∞. Wq "≥Ú`«Î=Ú 

20. D ^ŒO`«=ÚÅ∞ 7 #∞O_ç 8 ã¨OII 

=Ü«∞ã¨∞û =~°‰õΩ LO_»∞#∞. `«~°∞"å`« Wq 

~åe, g\˜ ™ê÷#=ÚÖ’ H˘`«Î ^ŒO`«=ÚÅ∞ 

ÃÑ~°∞QÆ∞#∞. g\˜x âßâ◊fi`« ^ŒO`«=ÚÅ∞ 

JO^Œ∞~°∞. Wq "≥Ú`«Î=Ú 32. WO^Œ∞Ö’ 16 

ÃÑ· ^Œ=_»Ö’, q∞QÆ`å 16 „H˜Ok ^Œ=_»Ö’ 

LO_»∞#∞. Wq "≥Ú`«ÎO 4 ~°Hõ=ÚÅ∞. 

(1) Hõ`≥Î~° Ñ¨à◊√§, (2) HÀ~°Ñ¨à◊√§ (HÀ~° 

^ŒO`«=ÚÅ∞), (3) J„QÆ K«~°fi}HÍÅ∞ 

(#=ÚÅ∞ ^ŒO`«=ÚÅ∞) =∞iÜ«Ú (4) 

K«~°fi}HÍÅ∞ (qã¨~°∞ ^ŒO`«=ÚÅ∞). 

ÃÑi™êìeã≤ãπ#∞ KÕã≤ K«∂Ñ¨Ù@‰õΩ 

1.	~°|ƒ~°∞ Q˘@ì=Ú#∞ fã¨∞H˘x ^•xÖ’Ñ¨e"≥·Ñ¨Ù#∞ 

`«_çKÕÜ«Ú=Ú. 

2.	D Q˘@ì=Ú PÇ¨~° Q˘@ì=Ú#∞ ã¨∂zOK«∞#∞.

3.	D Q˘@ì=ÚÖ’ QÀmÅ#∞ "ÕÜ«Ú=Ú. 

4.	D QÀmÅ∞ PÇ¨~°=Ú#∞ ã¨∂zOK«∞#∞ 

5.	D ~°|ƒ~°∞ Q˘@ì=Ú#∞ h KÕu`À ÃÑ·#∞O_ç 
=ÚO^Œ∞‰õΩ Ñ¨_»∞#@∞¡ ÖÏQÆ∞=Ú. 

6.	~°|ƒ~°∞ Q˘@ì=ÚÖ’ `«~°OQÆ K«Å#=Ú =O\˜ 
K«Å#=Ú#∞ QÆ=∞xOK≥^Œ=Ù. 

7.	D Hõ^ŒeHõ<Õ ''ÃÑi™êìeã≤ãπ—— Hõ^ŒeHõ JO^Œ∞~°∞. 

Hõ`≥Î~° Ñ¨à◊√§

HÀ~° Ñ¨à◊√§

J„QÆ K«~°fi}

HÍÅ∞

K«~°fi}HÍÅ∞

~°|ƒ~°∞ 

Q˘@ì=Ú 

QÀm

Ñ¨@=Ú 2.13 ^ŒO`«=Ú ~°Hõ=ÚÅ∞ 
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g∞‰õΩ `≥Å∞™ê

[O`«∞=ÙÅÖ’ ^ŒO`«=ÚÅ‰õΩ 
ã¨O|OkèOz# Pã¨H˜ÎHõ~°"≥∞ÿ# x*ÏÅ∞

1.	 Ñ¨‰õ∆ΩÅÖ’ ^ŒO`«=ÚÅ∞O_»=Ù. 

2.	 ZÅ∞HõÅÖ’ ^ŒO`«=ÚÅ∞ x~°O`«~°O 
ÃÑ~°∞QÆ∞`«∂ LO\Ï~Ú.

3.	 U#∞QÆ∞ ^ŒO`«=ÚÅ∞ x["≥∞ÿ# Hõ`≥Î~°, 
^ŒO`åÅ∞, Wq KåÖÏ á⁄_»"≥·#q.

4.	 H˘O`«=∞Ok „áœ_è» =∂#=ÙÅ∞ 32 

^ŒO`«=ÚÅ#∞ HõeyÜ«ÚO^Œ∞~°∞. 

Hõ`≥Î~° Ñ¨à◊√§ (H˘~°∞‰õΩ ̂ ŒO`«=ÚÅ∞) :  <À\˜ 

=ÚO^Œ∞ ÉèÏQÆ=ÚÖ’ 'Le— (chisel) PHÍ~°=ÚÖ’ 

LO_»∞#∞. Wq 8 ̂ ŒO`«=ÚÅ∞. XH˘¯Hõ¯ ̂ Œ=_»Ö’ 4 

^ŒO`«=ÚÅ∞O_»∞#∞. Wk PÇ¨~°=Ú#∞ H˘~°∞‰õΩ@‰õΩ 

ã¨Ç¨Ü«∞Ñ¨_»∞#∞. 

HÀ~° Ñ¨à◊√§: (HÀ~° ^ŒO`«=ÚÅ∞) Wq KåÖÏ 

"≥Ú#^Õe# ̂ ŒO`«=ÚÅ∞. Wq 4 LO_»∞#∞. XH˘¯Hõ¯ 

^Œ=_»‰õΩ 2 ^ŒO`«=ÚÅ∞O_»∞#∞. D ^ŒO`«=ÚÅ∞ 

HõuÎiOK«∞@‰õΩ, pÅ∞Û@‰õΩ, LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

J„QÆ K«~°fi}HÍÅ∞ (#=ÚÅ∞ ̂ ŒO`«=ÚÅ∞):  
HÀ~° Ñ¨à◊§‰õΩ "≥#∞Hõ ÉèÏQÆ=ÚÖ’ LO_»∞#∞. gxx 

=ÚO^Œ∞ ^Œ=_» ^ŒO`åÅ∞ JO^Œ∞~°∞ Wq "≥Ú`«Î=Ú 

8, „Ñ¨u ^Œ=_»Ö’ 4 LO_»∞#∞. Wq #=ÚÅ∞@‰õΩ, 

PÇ¨~°=Ú#∞ "≥∞`«Î Ñ¨~°K«∞@‰õΩ LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

K«~°fi}HÍÅ∞:  qã¨~°∞ ^ŒO`«=ÚÅ∞ =ÚO^Œ∞ 

^Œ=_» Ñ¨à◊§‰õΩ "≥#∞Hõ LO_»∞#∞. Wq Z‰õΩ¯= 

ã¨÷Å=Ú#∞ P„Hõq∞Oz LO_»∞#∞. Wq #=∞Å∞ 

^ŒO`«=ÚÅ∞=Öˇ, #=ÚÅ∞@‰õΩ, "≥∞`«Î Ñ¨~°∞K«∞@‰õΩ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞. Wq "≥Ú`«Î=Ú 12, „Ñ¨u ^Œ=_»Ö’ 

6 ^ŒO`«=ÚÅ ÖˇHõ¯# LO_»∞#∞. 

^ŒO`«=ÚÅ *Ï„QÆ`«ÎÅ∞

âßâ◊fi`« ^ŒO`åÅ∞ rq`«HÍÅ=∞O`«Ü«¸ 

Ñ¨x KÕÜ«Ú#∞. Wq ~åeáÈ~Ú# =∞~°ÖÏ uiy 

~å=Ù. Hõ#∞Hõ Ñ¨à◊§ â◊√„Éèí`«Ö’ Z‰õΩ¯= *Ï„QÆ`«Î 

fã¨∞HÀ=ÅÜ«Ú#∞.

ÃÑ^ŒÌ "åà◊§ HõO>Ë z#flÑ≤Å¡ÅÖ’ 'Z<å=∞Öò— ÉÏQÍ 

Ñ¨Å∞K«QÍ LO_»∞#∞. JO^Œ∞=Å# ÃÑ^ŒÌ"åi HõO>Ë 

Ñ≤Å¡ÅÖ’ ^ŒO`«Hõ∆Ü«∞=Ú (tooth decay) Z‰õΩ¯=QÍ 

=K«∞Û@‰õΩ P™ê¯~°=ÚHõÅ^Œ∞. "Õ_ç =∞iÜ«Ú 

K«Å¡x Ñ¨^•~°÷=ÚÅ#∞ Ñ≤Å¡Å∞ fã¨∞HÀ‰õÄ_»^Œ∞. g~°∞ 

„Ñ¨u~ÀE Ô~O_»∞ ™ê~°∞¡ ^ŒO`«=ÚÅ#∞ â◊√„ÉèíÑ¨~°K« 

=ÅÜ«Ú#∞. W@∞Hõá⁄_ç =O\˜ Hõiî# Ñ¨^•~°÷=ÚÅ`À 

Ñ¨à◊§#∞ `À=∞~å^Œ∞. 

Hõ$`«º=Ú 2.4

U^≥·<å Ñ¨O_»∞#∞ fã¨∞H˘x, ux, P#OkOz 

`«~°∞"å`« QÆ=∞xOK«∞=Ú. 

Ñ¨x ^ŒO`«=ÚÅ∞

H˘~°‰õΩ@ 

pÅ∞Û@ =∞iÜ«Ú Hõ`≥ÎiOK«∞@

#=∞Å_»=Ú =∞iÜ«Ú 

"≥∞`«Î«Ñ¨~°∞K«∞@

         ^ŒO`«=ÚÅ∞   ÖËx   [O`«∞=ÙÅ∞ 

HõÅ"å?

     ''J=Ù#∞, ÃãÖÏfi he uq∞OQÆà◊=Ú, 

J#∞ ÃÑ^ŒÌ H©∆~°^Œ=Ú#‰õΩ, ^ŒO`«=ÚÅ∞ 

LO_»=Ù——. 
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2.6. <≥=∞~°∞ "ÕÜ«Ú [O`«∞=ÙÅ∞

=∞#=Ú H˘xfl Ñ¨zÛHõ "Õ∞Ü«Ú [O`«∞=ÙÖˇ·# "Õ∞Hõ, P=Ù, ˆQ^≥ "≥ÚII "å\˜x Ñ¨ijeOz# Jq "Õ∞`« 

u##Ñ¨Ù_»∞ ÖË^• q„âßOu ã¨=∞Ü«∞=ÚÖ’<À #=∞Å_»=Ú#∞ Ñ¨ijeOK«=K«∞Û#∞. g\˜H˜ Pã¨H˜Î Hõ~°"≥∞ÿ# 

r~°‚ =º=ã¨÷ LO_»∞#∞. Jq Ñ¨zÛHõ#∞ `«fi~°`«fi~°QÍ q∞Oy `«=∞Ü≥ÚHõ¯ r~å‚â◊Ü«∞ "≥Ú^Œ\˜ QÆkÖ’ xÅ∞= 

KÕã¨∞H˘#∞#∞. D QÆkx <≥=∞~°∞ QÆk (~°∞"≥∞<£) JO^Œ∞~°∞. 

g∞‰õΩ `≥Å∞™ê

P=Ù ~ÀA‰õΩ 40,000 #∞O_ç 60,000 

™ê~°∞¡ #=ÚÅ∞@‰õΩ =∞iÜ«Ú <≥=∞~°∞ 

"ÕÜ«Ú@‰õΩ ^Œ=_»Å#∞ HõkeOK«∞#∞. 

D r~å‚â◊Ü«∞ "≥Ú^Œ\˜ QÆkÖ’ Ñ¨zÛHõ, ÉÏH©ìiÜ«∂ 

ã¨Ç¨Ü«∞=Ú`À ri‚OÑ¨|_ç áêH˜∆HõOQÍ r~°‚=Ú 

JQÆ∞#∞. nxx 'Hõ_£— JO^Œ∞~°∞. P 'Hõ_£— =∞~°ÖÏ 

<À\˜ Ö’xH˜ z#fl z#fl "≥Ú`åÎÅÖ’ fã¨∞Hõ~å|_ç 

#=∞Å_»=Ú [~°∞QÆ∞#∞. D q^è•#=Ú<Õ ''<≥=∞~°∞ 

"ÕÜ«∞_»=Ú—— JO^Œ∞~°∞. D [O`«∞=ÙÅ#∞ '<≥=∞~°∞ 

"ÕÜ«Ú [O`«∞=ÙÅ∞— JO^Œ∞~°∞. 

   Ñ¨zÛHõÖ’ ÃãÅ∞ºÖ’*ò J#|_»∞ XHõ~°Hõ"≥∞ÿ# 

HÍ~ÀƒÃÇ·Ï„_Õ@∞ Ñ¨^•~°÷=Ú Z‰õΩ¯=QÍ LO_»∞#∞. 

âßMÏÇ¨~° [O`«∞=ÙÅ∞ nxx ri‚OÑ¨KÕã¨∞H˘#∞#∞. 

W`«~° [O`«∞=ÙÅ∞, =∂#=ÙÅÖ’ ÃãÅ∞ºÖ’*ò 

r~°‚=Ú HÍ^Œ∞. <≥=∞~°∞ "ÕÜ«Ú [O`«∞=ÙÅÖ’ 

z#fl „¿ÑQÆ∞Å‰õΩ, ÃÑ^ŒÌ „¿ÑQÆ∞Å‰õΩ =∞^èŒº 'ã‘Hõ"£∞— 

(caecum) J#∞ ã¨Oz =O\˜ x~å‡}=ÚO_»∞#∞. 

nxÖ’ H˘xfl ÉÏH©ìiÜ«∂Å∞ HõÅ=Ù. Wq                                    

L`«ÊuÎ KÕÜ«Ú ZO*ˇ·=ÚÅ ã¨Ç¨Ü«∞=Ú`À 

ÃãÅ∞ºÖ’*ò r~°‚=Ú QÍqOK«|_»∞#∞. 

 Hõ_£ 

Hõ_»∞Ñ¨Ù
 ã‘Hõ"£∞

z#fl „¿ÑQÆ∞

Hõ$`«º=Ú 2.5

„H˜O^Œ W=fi|_ç# [O`«∞=ÙÅÖ’ <≥=∞~°∞ 
"ÕÜ«Ú [O`«∞=ÙÅ∞, =∞iÜ«Ú <≥=∞~°∞ "ÕÜ«∞x 
[O`«∞=ÙÅ#∞ Hõ#∞Q˘x Ñ¨\˜ìHõ `«Ü«∂~°∞ 
KÕÜ«Ú=Ú. 

J_»q Z#∞=Ú, lOHõ, QÆ∞é]=Ú, XO>ˇ, 
‰õΩO^ÕÅ∞, QÍ_ç^Œ, =∞iÜ«Ú ™êÖˇ Ñ¨Ù~°∞QÆ∞. 

Ñ¨@=Ú 2.14 P=Ù <≥=∞~°∞ "ÕÜ«Ú@
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1. W=fi|_ç# r=ÙÅ Ü≥ÚHõ¯ *Ïa`å #∞O_ç ã¨fiÜ«∞O áÈ+¨HÍÅ∞ =∞iÜ«Ú Ñ¨~°áÈ+¨HÍÅ#∞ "Õ~°∞ 	

      KÕã≤ „"åÜ«Ú=Ú. 

� QÆ_ç¤, áê=Ú, "ÕÑ¨K≥@∞ì, =∂#=Ù_»∞, Ñ¨Ù@ìQ˘_»∞QÆ∞, Jg∞ÉÏ, =∂q∞_ç K≥@∞ì, HÍÉËl, P=Ù, ã¨∂~°ºHÍOu

=.ã¨OYº ã¨fiÜ«∞O áÈ+¨HÍÅ∞ Ñ¨~°áÈ+¨HÍÅ∞

1.

2.

3.

4.
2. � H˜~°}[#º ã¨OÜ≥∂QÆ „H˜Ü«∞ ã¨g∞Hõ~°}=Ú#∞ Ñ¨ÓiÎ KÕÜ«Ú@‰õΩ, W=fi|_ç# Ñ¨^Œ=ÚÅ`À 

ÃÑ>ˇìÅ#∞ xOÑ¨Ù=Ú. 

(h~°∞, Ñ≤O_ç Ñ¨^•~°÷O, PH˜û[<£, ã¨∂~°ºHÍOu, HÍ~°ƒ<£_≥· PÔH·û_£, Ñ¨„`« Ç¨Ïi`«=Ú) 

+ +

=¸ÖÏºOHõ#=Ú

h=Ù fã¨∞H˘#fl 
PÇ¨~°=Ú

HÍ~ÀƒÃÇ·Ï„_Õ@∞¡ 
 =∂Oã¨ 
Hõ$`«∞ÎÅ∞

„H˘=ÙfiÅ∞ q@q∞#∞Å∞ 
Yx[ 

Å=}ÏÅ∞

L^ŒÜ«∞O PÇ¨~°O 

=∞^è•ºÇ¨Ïfl Éè’[#O

z~°∞ uO_»∞¡

 ~å„u Éè’[#O

3. �„H˜O^Œ H˘xfl PÇ¨~°Ñ¨^•~°÷=ÚÅ∞, "å\˜ ã¨OÑ¶¨∞@#=ÚÅ *Ïa`å W=fi|_ç#k. „H˜O^Œ W=fi|_ç# 

Ñ¨\˜ìHõÖ’, x#fl h=Ù fã¨∞H˘#fl PÇ¨~°Ñ¨^•~°÷=ÚÅ ¿Ñ~°¡#∞ „"åã≤, "åxÖ’x ã¨OÑ¶¨∞@#Å‰õΩ 

ã¨iQÆ∞~°∞Î ( ) ÃÑ@∞ì=Ú. 

W_ç¡				    - 	 HÍ~ÀƒÃÇ·Ï„_Õ@∞¡, „áÈ\©#∞¡

^Àâ◊				    -	 HÍ~Àƒ ÃÇ·Ï„_Õ@∞¡, „áÈ\©#∞¡

™êOÉÏ~ü				   -          =∂Oã¨Hõ$`«∞ÎÅ∞, q@q∞#∞Å∞, Yx[ Å=}ÏÅ∞, „H˘=ÙfiÅ∞ 

J#fl=Ú				   -	 HÍ~ÀƒÃÇ·Ï„_Õ@∞¡

„QÆ∞_»∞¡				    - 	 =∂Oã¨Hõ$`«∞ÎÅ∞, „H˘=ÙfiÅ∞

K«<åfl QÆ∞QÆ∞æà◊√§ (=Ú‰õΩ¯ â‹xQÆÅ∞)-	 =∂Oã¨Hõ$`«∞ÎÅ∞

‰õÄ~°QÍÜ«∞Å "ÕÑ¨Ù_»∞		  -	 q@q∞#∞Å∞, Yx[Å=}ÏÅ∞

=_», áêÅ∞			   - 	 „H˘=ÙfiÅ∞, =∂Oã¨Hõ$`«∞ÎÅ∞

KÕÑ¨ 				    -	 =∂Oã¨Hõ$`«∞ÎÅ∞

z~°∞ ^è•#º=ÚÅ∞ (ã¨[˚Å∞/*Á#flÅ∞)-	 HÍ~ÀƒÃÇ·Ï„_Õ@∞¡ 

P‰õΩ‰õÄ~°Å∞			   -	 q@q∞#∞Å∞, Yx[Å=}ÏÅ∞.   

h PÇ¨~°=ÚÖ’ =^Œe áÈ~Ú# áÈ+¨HÍxfl Hõ#∞Q˘#QÆÅ"å? 
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How the body works - Steve Parker, DK Ltd, London.

Websites

http;//www.jbpub.com/biology
www.phschool.com/science/biology/photosynth/overview.htm

5. Ñ¨@=Ú K«∂z ^ŒO`«=Ú#∞ Hõ#∞Q˘#∞=Ú =∞iÜ«Ú =∂#=ÙxÖ’ ^•x LÑ¨Ü≥∂QÍÅ#∞ Ñ¨\˜ìHõÖ’ á⁄O^Œ∞Ñ¨~°K«∞=Ú.

=. ã¨OYº ^ŒO`«=Ú Ü≥ÚHõ¯ Ñ¨@=Ú  ^ŒO`«=Ú Ü≥ÚHõ¯ ¿Ñ~°∞ LÑ¨Ü≥∂QÍÅ∞ 

1.

2.

3.

4.

�4.g∞ ‰õΩ@∞O| ã¨Éèí∞ºÅ Ü≥ÚHõ¯ ^ŒO`åÅ#∞ Ñ¨ijeOK«∞=Ú. ^ŒO`«=ÚÅ#∞ ÖˇHõ¯ÃÑ\˜ì, „H˜Ok Ñ¨\˜ìHõÖ’ #"≥∂^Œ∞ KÕÜ«Ú=Ú.

=.ã¨OYº ‰õΩ@∞OÉèí ã¨Éèí∞º_»∞  ^Œ=_»Å∞ Hõ`≥Î~°Ñ¨à◊√§ H˘iˆH Ñ¨à◊√§ J„QÆ K«~°fi}HÍÅ∞ K«~°fi}HÍÅ∞

1. `«O„_ç 

2. `«e¡ 

3.  `«#∞

4. `«=Ú‡_»∞ ÖË^• J#fl

5. K≥Öˇ¡ ÖË^• JHõ¯  

6.

=∂#=Ùx ^ŒO`« ã¨∂„`«=Ú  =I  

„H˜ 

ÃÑ·

„H˜ 

ÃÑ·

„H˜

ÃÑ·

„H˜

ÃÑ·

„H˜

ÃÑ·

„H˜

ÃÑ·

; C PM M;2 2 31
2 2 31 ; x   = 32 2



=$Hõ∆ ã¨fi~°∂Ñ¨ âß¢ã¨Î=Ú 

r= âß¢ã¨Î=Ú

r= âß¢ã¨Î=Ú

J^è•ºÜ«∞=Ú3
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=∞}˜ =∞iÜ«Ú "≥∞ÿkäe =O\ QÆkÖ’ "åi J=∞‡‰õΩ ã¨Ç¨Ü«∞Ñ¨_»∞K«∞<åfl~°∞. 

`«e¡ 	 : 	� Ñ≤Å¡Å∂, `å*Ï ‰õÄ~°QÍÜ«∞Å Ñ¨K«Û_ç `«Ü«∂~°∞KÕÜ«Ú@‰õΩ g∞~°∞ <å‰õΩ 

ã¨Ç¨Ü«∞Ñ¨_»QÆÅ~å?

=∞}˜ 	 :	� J=∂‡ ̀ «Ñ¨ÊHõ h‰õΩ ã¨Ç¨Ü«∞Ñ¨_»@OÖ’ "Õ∞=Ú KåÖÏ ã¨O`À+≤OK≥^Œ=Ú. 

`«e¡ 	 : 	� |∞@ì #∞O_ç g∞‰õΩ HÍ=Åã≤# ‰õÄ~°QÍÜ«∞Å#∞ H˘xflO\˜x fã¨∞HÀO_ç. 

=∞}˜ =∞iÜ«Ú "≥∞ÿkäe @"≥∂\Ï, |K«Ûe, HÍºÉËl, "Õ~°∞â‹#QÆ, ^Àã¨, Ñ¨zÛ |~îå}©Å∞, 

HÍºÔ~@∞ì =∞iÜ«Ú c\ò~°∂\òÅ#∞ fã¨∞H˘xi. 

gxx =∞#=Ú qÉèílOK≥^Œ=∂!

"Õ~°∞  Ñ¨„`«=ÚÅ∞  Ñ¶¨Å=Ú  q`«Î#=Ú

"≥ÚHõ¯ Ü≥ÚHõ¯ qq^èŒ ÉèÏQÍÅ`À Ñ≤Å¡Å∞ ~°∞zHõ~°"≥∞ÿ# Ñ¨K«Û_çx `«Ü«∂~°∞ KÕã≤i. 

Ñ¨@=Ú 3.1 ‰õÄ~°QÍÜ«∞Å∞
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3.1. �r=ÙÅ Ü≥ÚHõ¯ ÅHõ∆}ÏÅ∞ 
(Characteristics of Living things)

3.2.� P"åã¨=Ú (�HABITAT) - "≥ÚHõ¯Å qq^èŒ

      P"åã¨=ÚÅ∞ (VARIOUS HABITATS OF 		
        PLANTS)

 Ñ≤Å¡Å∂! =∞# |_ç K«∞@∂ì #_çz "≥o§ qq^èŒ 

"≥ÚHõ¯Å =∞iÜ«Ú [O`«∞=ÙÅ Ñ¨\©ìx `«Ü«∂~°∞ 

KÕÃã^Œ=∂! =∞# K«∞@∂ì =∞#=Ú qq^èŒ ~°HÍÅ 

"≥ÚHõ¯Å#∞ K«∂_»=K«∞Û#∞. Jxfl "≥ÚHõ¯Å∞ Jq 

x=ã≤OK«∞ „áêO`åÅ‰õΩ ÉÏQÆ∞QÍ J#∞‰õÄÅ`«#∞ 

HõeyÜ«ÚO_»∞#∞. "≥ÚHõ¯ x=ã≤OK«∞ ã¨÷Å=Ú 

^•xH˜ PÇ¨~°=Ú, LO_»∞ KÀ@∞, =∞iÜ«Ú 

q[Ü«∞=O`«=ÚQÍ rqOK«∞@‰õΩ, „Ñ¨`«∞º`«ÊuÎH˜ 

`«y# j`À+¨‚ ã≤÷ux WK«∞Û#∞. W@∞ =O\˜ x"åã¨ 

r==Ú („áê}=Ú) Hõey# "å\˜x r=ÙÅ∞ Jx 

JO^Œ∞~°∞.

L^•Ç¨Ï~°}: "≥ÚHõ¯Å∞ =∞iÜ«Ú [O`«∞=ÙÅ∞. 

r==Ú ÖËx "å\˜x xs˚=ÙÅ∞ JO^Œ∞~°∞. 

L^•Ç¨Ï~°}: |O_»~åà◊√§, Ñ¨Ùã¨ÎHÍÅ∞. 

r=ÙÅÖ’ H˘xfl "≥ÚHõ¯Å∞ H˘xfl [O`«∞=ÙÅ∞ 

QÆÅ=Ù. WÑ¨Ù_»∞ „Ñ¨â◊fl U=∞#QÍ, xs˚=ÙÅ #∞O_ç 

r=ÙÅ∞ U q^èŒ=ÚQÍ "Õ~°QÆ∞K«∞#flq?

r=ÙÅ∞ H˜Ok ÅHõ∆}ÏÅ#∞ K«∂Ñ¨Ù#∞. xs˚=ÙÅ∞ 

K«∂Ñ¨=Ù. 

Jhfl r=ÙÅ∞

((  Jxfl r=ÙÅ‰õΩ PÇ¨~°=Ú J=ã¨~°=Ú. 

(( �PÇ¨~°=Ú#∞ â◊H˜ÎQÍ =∂~°∞Û@‰õΩ 

âßfiã≤OK«∞#∞. 

((  rq`« HÍÅ=ÚÖ’ H˘xfl ^Œâ◊ÅÖ’ 	

	 ÃÑ~°∞QÆ∞#∞.

((  Ñ¨iã¨~°=ÚÅ‰õΩ J#∞ „H˜Ü«∞ K«∂Ñ¨Ù#∞. 

((  XHõ xÜ«∞q∞`« rq`«HÍÅ=Ú =~°‰õΩ 	

	 rqOK«QÆÅ=Ù.

((  `«=∞ ~°Hõ=Ú#∞ „Ñ¨`«∞ºuÊuÎ KÕÜ«Ú#∞. 

((  Hõ}=ÚÅKÕ xi‡`«"≥∞ÿ#q. 

ã¨÷Å=Ú<Õ P"åã¨=Ú (Habitat) JO^Œ∞~°∞. 

„Ñ¨Hõ$uÖ’ "≥ÚHõ¯Å∞, h~°∞, Éèí∂q∞, Z_®i, H˘O_»Å∞ 

"≥Ú^ŒÖˇ·# P"åã¨=ÚÅÖ’ rqOK«∞ K«∞#flq. 

"åi‡OQ∑ (1909) J#∞#`«_»∞ "≥ÚHõ¯Å#∞ "å\˜ 

h\˜ J=ã¨~åÅ#∞ P^è•~°OQÍ KÕã¨∞H˘x =¸_»∞ 

~°Hõ=ÚÅ∞QÍ =sæHõiOK≥#∞. Jq. 

1. h\˜ "≥ÚHõ¯Å∞ (Hydrophytes) 

2. ã¨"≥∂nƒù[=ÚÅ∞ (Mesophytes)  

3. Z_®i "≥ÚHõ¯Å∞ (Xerophytes)

1. h\˜ "≥ÚHõ¯Å∞ (Hydrophytes) 

h\˜ "≥ÚHõ¯Å#∞ ÃÇ·Ï„_ÀÃÑ·\òû JO^Œ∞~°∞.  

(Hydro= water(h~°∞), Phytes=plants ("≥ÚHõ¯Å∞))

H˘Å#∞Å∞, ã¨~°ã¨∞ûÅ∞ =∞iÜ«Ú #^Œ∞Å h\˜Ö’ 
"≥ÚHõ¯Å∞ x=ã≤OK«∞#∞. h\˜Ö’ x=ã≤OK«∞ D 
"≥ÚHõ¯Å<Õ h\˜ "≥ÚHõ¯Å∞ (Hydrophytes) 
JO^Œ∞~°∞. Wq =¸_»∞ ~°Hõ=ÚÅ∞QÍ qaèlOÑ¨|_ç#q. 

a) �¿ãfiKè«ÛQÍ `ÕÖË h\˜ "≥ÚHõ¯Å∞ 			 

(Free-floating  hydrophytes) 

D "≥ÚHõ¯Å∞ h\˜ LÑ¨i`«Å=ÚÃÑ· ¿ãfiKè«ÛQÍ 
`ÕÅ∞#∞. 

L^•: "å\~ü ÃÇ·Ïã≤O`ü (JO`«~° `å=∞~°)

Ñ¨@=Ú 3.2 "å@~ü ÃÇ·Ïã≤O`ü   (JO`«~° `å=∞~°)
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b) �ã¨OÅQÆfl`« K≥Ok h\˜ÃÑ· `ÕÖˇ_»∞ h\˜ "≥ÚHõ¯Å∞ 
(Attached  floating hydrophytes) 

D "≥ÚHõ¯Å∞ H˘Å#∞ Ü≥ÚHõ¯ J_»∞QÆ∞ ÉèÏQÆ=ÚÖ’ 

ã≤÷~°Ñ¨_çÜ«ÚO_ç Ñ¨„`«=ÚÅ∞ h\˜ LÑ¨i`«Å=ÚÃÑ· 

`ÕÅ∞`«∂ LO_»∞#∞.                              
L^•:  h\˜ `≥Å¡ HõÅ∞=.     

c) h\˜Ö’ =Úxy# h\˜ "≥ÚHõ¯Å∞ 			 
   (Submerged hydrophytes) 

D "≥ÚHõ¯Å∞ |∞~°^ŒÖ’ ã≤÷~°Ñ¨_ç, h\˜Ö’<Õ =Úxy 
Ü«ÚO_»∞#∞.  

L^•:  "åeãπ <ÕiÜ«∂.

h\˜ "≥ÚHõ¯Å J#∞ ‰õÄÖ<åÅ∞

1."Õ~°∞ =º=ã¨÷ ã¨fiÅÊOQÍ Jaè=$kÌ 
K≥OkÜ«ÚO_»∞#∞. H˘xfl ã¨O^Œ~åƒùÅÖ’ "Õ~°∞¡ LO_»=Ù.  

2. h\˜Ö’ `ÕÅ∞@‰õΩ `«y#q^èŒOQÍ HÍO_»=Ú 
=∞O^ŒOQÍ#∞, á⁄\˜ìQÍ#∞ ™êÊOl=Öˇ QÍe QÆ^Œ∞Å`À 
Ü«ÚO_»∞#∞. 

3. Ñ¨„`«=ÚÅ∞ "≥∞ÿ#Ñ¨Ù Hõ=K«=Ú#∞ 

HõeyÜ«ÚO_»∞#∞, Wk JkèHõ"≥∞ÿ# h\˜Ö’ (qzÛùuÎ) 

P‰õΩÅ∞ ‰õΩo§áÈ=Ù@#∞ x"åiOK«∞#∞. 

2. ã¨"≥∂nƒù[=ÚÅ∞ (Mesophytes)

D "≥ÚHõ¯Å∞ q∞`«"≥∞ÿ# h\˜ ã¨~°Ñ¶¨~å`À ‰õÄ_ç# 

„Ñ¨^Õâ◊=ÚÅÖ’ ÃÑ~°∞QÆ∞#∞. Wq KåÖÏ ̀ «‰õΩ¯= h~°∞ ÖË^• 

KåÖÏ Z‰õΩ¯= h\˜`À ‰õÄ_ç# „Ñ¨^Õâ◊=ÚÅÖ’ ÃÑ~°QÆ=Ù. 

Jxfl Ñ¨O@ "≥ÚHõ¯Å∞ KåÅ=~°‰õΩ ã¨"≥∂nƒù[=ÚÅQÆ∞#∞. 

L^•:  �QÀ^èŒ∞=∞, "≥ÚHõ¯ *Á#fl, „á⁄^Œ∞Ì u~°∞QÆ∞_»∞, 

=∂q∞_ç =∞iÜ«Ú "ÕÑ¨. 

Ñ¨@=Ú 3.3 h\˜ `≥Å¡ HõÅ∞=

Ñ¨@=Ú 3.4 "åeãπ <ÕiÜ«∂ 

ã¨"≥∂nƒù[=ÚÅ J#∞‰õÄÖ<åÅ∞ (Adaptations 
of mesophytes)

1. �Wq ÉÏQÍ Jaè=$kú K≥Ok# "Õ~°∞ =º=ã¨÷#∞ 
HõeyÜ«ÚO_»∞#∞. 

2. �Ñ¨„`«=ÚÅ∞ ™ê^è•~°}OQÍ ÃÑ^ŒÌq =∞iÜ«Ú 

qâßÅ"≥∞ÿ#q. 

3. Z_®i "≥ÚHõ¯Å∞ (Xerophytes)

Z_®i "≥ÚHõ¯Å#∞ *ˇ~ÀÃÑ¶·\òû JO^Œ∞~°∞.

Ñ¨@=Ú 3.5 „á⁄^Œ∞Ì u~°∞QÆ∞_»∞  (ã¨∂~°ºHÍOu)
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Ñ¨Ù+≤ÊOK«∞ "≥ÚHõ¯Å#∞ "åx HÍO_»=ÚÅ     

Ñ¨i=∂}Ïxfl P^è•~°OQÍ *Ëã¨∞H˘x =sæHõiOK« 

=K«∞Û#∞.

Jq QÆ∞ÖÏ‡Å∞, á⁄^ŒÅ∞ =∞iÜ«Ú =$Hõ∆=ÚÅ∞.

1.QÆ∞ÖÏ‡Å∞  (HERBS)

(( �P‰õΩÑ¨K«Ûx, "≥∞`«Îx HÍO_»=Ú`À 

‰õÄ_ç# "≥ÚHõ¯Å#∞ QÆ∞ÖÏ‡Å∞ JO^Œ∞~°∞.   

(Xero = desert (Z_®i) : Phytes = plants 
("≥ÚHõ¯Å∞) h\˜ Z^ŒÌ_çQÆÅ á⁄_ç „áêO`åÅÖ’ 

(Z_®~°∞Å∞) ÃÑ~°∞QÆ∞ "≥ÚHõ¯Å#∞ Z_®i "≥ÚHõ¯Å∞ 

(Xerophytes) JO^Œ∞~°∞. |Å"≥∞ÿ# QÍÅ∞Å∞, 

JkèHõ LëÈ‚„QÆ`«, h\˜ H˘~°`« "≥Ú^ŒÖˇ·# "åxx 

Z^Œ∞~˘¯#∞@‰õΩ =$Hõ∆^ÕÇ¨Ï=Ú J#∞‰õÄÅO 

K≥OkÜ«ÚO_»∞#∞. 

L^•:   <åQÆ*ˇ=Ú_»∞

Z_®i "≥ÚHõ¯Å J#∞‰õÄÖÏÅ∞ 		

(ADAPTATIONS OF XEROPHYTES)

1. �Wq á⁄_»"≥·# "Õ~°¡#∞ HõeyÜ«ÚO_»∞#∞. 

D "Õ~°∞¡ Éèí∂q∞Ö’ Ö’`«∞‰õΩ "≥o§ h\˜x 

â’+≤OK«∞#∞. 

2. �<åQÆ*ˇ=Ú_»∞Ö’, HÍO_»=Ú =∞O^Œ=ÚQÍ, 

K«^Œ∞#∞QÍ, P‰õΩÑ¨K«ÛQÍ #∞O_ç H˜~°}[#º 

ã¨OÜ≥∂QÆ „H˜Ü«∞#∞ x~°fiÇ≤ÏOK«∞#∞. 

3. �Ñ¨„`«=ÚÅ∞ "åx LÑ¨i`«Å=Ú #∞O_ç h\˜x 

HÀÖ’Ê=Ù@#∞ x"åiOK«∞@‰õΩ HõO@Hõ=ÚÅ∞QÍ 

~°∂áêO`«~°O K≥OkÜ«ÚO_»∞#∞ (ÖË^•) 

H©∆}˜Oz Ü«ÚO_»∞#∞. 

3.3. QÆ∞ÖÏ‡Å∞, á⁄^ŒÅ∞ =∞iÜ«Ú  =$H∆ÍÅ∞ 							         	
     (HERBS,SHRUBS AND TREES)

(( �Wq ^•~°∞ ~°Ç≤Ï`«"≥∞ÿ#q =∞iÜ«Ú XHõ 

g∞@~°∞ Hõ<åfl Z‰õΩ¯= Z`«∞Î‰õΩ ÃÑ~°QÆx 

"≥ÚHõ¯Å∞.  

L^•:  �=ÚÅ¡Oy, QÀ^èŒ∞=∞, =i, „á⁄^Œ∞Ìu~°∞QÆ∞_»∞. 

2. á⁄^ŒÅ∞ (Shrubs) 
(( �q∞`«"≥∞ÿ# Ñ¨i=∂}=ÚÖ’ ã¨#flx, 
^Œ$_è»"≥∞ÿ# HÍO_»=Ú`À ‰õÄ_ç# 
"≥ÚHõ¯Å#∞ á⁄^ŒÅ∞ JO^Œ∞~°∞. 

(( �Wq ã¨Ê+¨ì"≥∞ÿ# „Ñ¨^è•# HÍO_»=Ú#∞ 
HõeæÜ«ÚO_»=Ù. 

(( �Wq qiqQÍ âßvÉèí=#O K≥Ok á⁄^Œ=Öˇ 
HõxÑ≤OK«∞#∞. 

L^•:  �QÆ∞ÖÏa, *Ïã≤‡<£, „HÀ\Ï<£, `«∞Åã≤, 

x=∞‡.

Ñ¨@=Ú 3.7  =i

Ñ¨@=Ú 3.6 <åQÆ*ˇ=Ú_»∞

“=o§..... „áêOQÆ}=ÚÖ’ #_»K«∞@ KåÖÏ 

L`åûÇ¨ÏOQÍ #∞O_≥#∞. Hõ^•?——

“J=Ù#∞ ÃãÖÏfi, h=Ù QÆ∞iÎOKå"å! Jxfl 

"≥ÚHõ¯Å∞ XˆH Ñ¨i=∂}OÖ’ ÖË=Ù.——

“J=Ù#∞ =o§.——
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