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	 eq, 	 x y11 6 18- + 	= 0						      (1)
			   x y5 4 40- + 	= 0						      (2)

(1) eT]jTT (2) >TDeTTqT a1x + b1y + c1 = 0, a2x + b2y + c2 = 0  dMTsDeTT\ >TDeTT\ b\>,
		        a1  = 11,  b1  = – 6,  c1= 18 ;    a2  = 5,   b2  = –4,    c2  = 40.  

	 qT,	       a b a b1 2 2 1- 	= (11)(–4) – (5)(–6) = 14- !  0.

	 eq,  eed @+ k<qqT *jTT+&TqT. 
	 n&T >TDs |<q y{ >TDeTT\qT yjT>,

x y 1
–6 18 11 –6

–4 40 5 –4

	 (     x
240 72- +

	 = y
90 440-

 = 
44 30
1

- +

	 (     x
168-

	  =  y
350-

 =  
14
1

-

	 qT, x 	= 
14
168  = 12‚ y  = 

14
350  = 25 eq _qeTT 

25
12  n>TqT.

<VsD 3.10
	 8 eT+~ |sTw\T eT]jTT 12 eT+~ u\TsT \d  | 10 sE\ eTT+#>\
sT. n< | 6 eT+~ |sTw\T eT]jTT 8 eT+~ u\TsT \d 14 sE\ eTT+#>\sT.  
|sTw&T eyT  | |P] #jTT eT]jTT  u\T&T eyT  | |P] #jTT 
|T sE\ d+KqT qT>=qTeTT. 
k<q	 | |P] #jTT  |sTw& nedsyTq sE\ d+KqT x >qT,  u\T& 
nedsyTq sE\ d+KqT y >qT rdT=qTeTT. dweTT>, x !  0, y !  0.

	 eq,  |sTw&T  sE |P] #jTT | u>eTT 
x
1  eT]jTT  u\T&T  

sE |P] #jTT | u>eTT 
y
1 . 

	  sE 8 eT+~ |sTw\T eT]jTT 12 eT+~ u\TsT #jTT | 
10
1 . 

	 qT,		 	  
x y
8 12+  = 

10
1 						      (1)

	  sE 6 eT+~ |sTw\T eT]jTT 8 eT+~ u\TsT #jTT | 
14
1 .   

	 qT,	            
x y
6 8+  =  

14
1 						      (2)

	 a = 
x
1  eT]jTT b = 

y
1  rdT=q (1) eT]jTT (2) \T eTeTT>  $<eTT> #TqT. 	

	   		              a b8 12+  =  
10
1     ( 	  a b4 6

20
1+ -  = 0.			   (3)

	                        a b6 8+  =  
14
1      ( 	 a b3 4

28
1+ -   = 0.			   (4)	
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n&T >TDs |<q (3) eT]jTT (4) \ >TDeTT\qT yjTTeTT
			                      a		                        b		     1
			   6		

20
1- 		  4		  6

			   4		
28
1- 		  3		  4

	 qT,	  a

14
3

5
1- +

 =  	 b

20
3

7
1- +

 = 
16 18

1
-

. i.e.,   a

70
1-

	 = b

140
1-

 =  
2
1
-

. 

	 nq>,              a  = 
140
1 ,  b   = 

280
1

	 qT,   	  x  = 
a
1  = 140 ,  y  = 

b
1  = 280.

	  |sTw&T eeTT  | 140 sE\ |P] #jTTqT eT]jTT  u\T&T eeTT 
 | 280 sE\ |P] #jTTqT.

nudeTT 3.2

1.	  n&T>TDs |<qT|j+ +~ dMTsDeTT\ eedqT k~+#TeTT.
	   (i)  x y3 4 24+ = , x y20 11 47- = 	    (ii) . . .x y0 5 0 8 0 44+ = , . . .x y0 8 0 6 0 5+ =

	 (iii) ,x y x y
2
3

3
5

2
3 2 6

13- =- + = 	    (iv) ,
x y x y
5 4 2 2 3 13- =- + =

2.	 +~ deTd\qT   dMTsDeTT\T> yd, y{ k<qqT qT>=qTeTT:
	 (i)	 d+K eT&T sT >\ d+K H 2 me> qT+&TqT. q d+K 4 ssTTq  

d+K H 5 me>TqT.  d+K\qT qT>=qTeTT.
	 (ii)	<] <jTeTT\ w 9 : 7 eT]jTT y] KsT\ w 4 : 3. | sT |rH\  

` 2000 b<T| #dq, y] H\d] <jTeTTqT qT>=qTeTT.
	 (iii)	 s+&\ d+K y{ n+\ yTTeTTq @&T sT+&TqT.  n+\qT sTesT 

#dq    @s&T d+K e&q d+KH 18 e> qT+&TqT. nsTTq  d+KqT 
qT>=qTeTT.

	 (iv)	3 \T, 2 yTC\ <s ` 700 eT]jTT 5 \T, 3 yTC\ <s ` 1100 nsTTq           
2 \T, 3 yTC\ yTTeTT <s m+?

	 (v)	 Bs #TsdeTT b&e 2 d+.MT n~]+ eT]jTT y&\T 2 d+.MT Z+qsTTq 
y{ yX\eTT 28 #.d+.MT >TZqT. b&e 1 d+.MT Z+ eT]jTT y&\T 2 d+.
MT n~s+qsTTq y{ yX\eTT 33 #.d+.MT |sT>TqT. Bs#Tsd yX\eTTqT 
qT>=qTeTT.

	 (vi)	 s\T =+ <seTTqT  ds y>eTT |jDeTT #dqT. >+ 6 .MT me 
y>eTT s\T |jD+q, ssTT+q \eTT +f 4 >+\T e rdT=qTqT. 
>+ 6 .MT e y>eTT s\T |jD+q, ssTT+q \eTT +f 6 >+\T 
me rdT=qTqT. s\T |jD+q <seTTqT qT>=qTeTT.
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>eT

3.3 	 esZ VQ|< dedeTT\T (Quadratic polynomials)
	  n  n+dT *q  x  #\s >\ VQ|< dedeTT a0x

n+a1x
n–1+a2x

n–2+.....+an–1x+an 
, 

& 0a0 !  eT]jTT , , , ...,a a a an1 2 3  yde ds+eTT\T. 

	 n+dT s+&T *q  VQ|< dedeTTqT esZ (~|) VQ|< dedeTT n+<TsT. 
B ( )p x ax bx c

2
= + +  > yjTT<TsT, & a 0! , b eT]jTT c \T yde ds+eTT\T. 

yde ds+eTT\T dTq n+dT *q VQ|< dedeTT\T> +&e#TqT.

	 <VsD, 1x x
2
+ + , 3 1x

2
- , 2x x

2
3

3
72

- + -  nqTq$ esZ VQ|< dedeTT\T.

	 x k=  e<, ( )p x ax bx c
2

= + +  nqT esZ VQ|< dedeTT\ $\TeqT ( )p x   x  
<T\T k qT ||+#> b+<e#TqT. qT, x k= , e< ( )p x  $\Te ( )p k ak bk c

2
= + +  n>TqT. 

3.3.1	VQ|< dedeTT\ XSqeTT\T (dTq\T) (Zeros of a polynomial)
	 p(x)  VQ|< dedeTT nqT=qTeTT. k nqT yde d+K p(k) = 0 nsTTq, k qT p(x) 
nqT VQ|< dedeTT jTT XSqeTT (zero) n n+<TsT. 
<VsD, 
      	 q(x) = 5 6x x

2
- +  nqT VQ|< dedeTT jTT XSqeTT\T 2 eT]jTT 3 n>TqT. 

m+<Tq>  q(2) = 0 eT]jTT q(3) = 0.

	 = VQ|< dedeTT\ yde d+K\ XSqeTT\T *jTT+&be#T. 
<VsD, ( ) 1p x x

2
= +  q yde d+K\ XSqeTT <T. nq> p k 0=^ h  n>TqT k 

nqT yde d+K $\Te <T. C$TrjT+> VQ|< ded XSqeTqTq~ < sUeTT 
x-neTT K+&+qsTTq  K+&q _+<Te x s|eT>TqT. (|eTT 3.1 eT]jTT 3.2 
#&TeTT) 	

	 		

3.3.2	 esZdedeTT\ XSqeTT\T eT]jTT >TDeTT\ eT<>\ d++<eTT (Relationship 
between zeros and coefficients of a quadratic polynomial)

	 keqeTT>, ( )p x ax bx c
2

= + + , a 0!  nqT esZ VQ|<dedeTT\ XSqeTT\T a  
eT]jTT b  nsTTq, sD+ d<++ |s+, x a- ‚ x b-  nqTq$ p(x) jTT sD+eTT\T.

x

y

(2, 0)

(3, 0)
x

y

(0, 1)

y = 5 6x x
2
- +

1y x
2

= +

|eTT 3.1 |eTT 3.2
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>eT

 eq,        ax bx c
2
+ +  =  k x xa b- -^ ^h h,  & k nqTq~ XSHs ds+eTT. 

				    = k x x
2
a b ab- + +^ h6 @

	 sTy|\ >\ x
2 , x \ >TDeTT\T eT]jTT ds|<eTT\qT b\>, a  = k, b  = ( )k a b- +    

eT]jTT c  = kab  b+<>\eTT

( )p x ax bx c
2

= + +  jTT XSqeTT\ eT]jTT >TDeTT\ eT< >\ <s d++<eTT\T,

		  XSqeTT\ yTTeTT :    a b+    = 
a
b-  =  -

x jTT >TDeTT
x2 jTT >TDeTT

		  XSqeTT\ \eTT :     ab  =  
a
c   =  -

 ds+eTT
x2 jTT >TDeTT

<VsD 3.11
	 9 20x x

2
+ +  esZ dedeTTq XSqeTT\T qT>=qTeTT. XSqeTT\T eT]jTT >TDeTT\ 

eT< <s d++<eTTqT d]#&TeTT. 
k<q		   ( ) 9 20p x x x

2
= + + 	= x x4 5+ +^ ^h h 

	 p x 0=^ h   ( 	 x x4 5+ +^ ^h h = 0  	 `   x 4=-   x 5=-

qT, p(– 4)	 = (– 4 + 4)(– 4 + 5) = 0 eT]jTT p(– 5) = (– 5 + 4)(– 5 + 5) = 0
{,  ( )p x 	  XSqeTT\T – 4 eT]jTT – 5.
qT, XSqeTT\ yTTeTT = –9 eT]jTT XSqeTT\ \eTT R 20. (1)
<s d++<eTT\ qT+&,

XSqeTT\ yTTeTT 	=  
x jTT >TDeTT

x2 jTT >TDeTT    =  
1
9-   9=- 	 (2)	

XSqeTT\ \eTT   	=  -
 ds+eTT

x2 jTT >TDeTT  = 
1
20  20=     	 (3)

	 qT, <s d++<eTT\T d]#&&q~.

	 ( )p x ax bx c
2

= + +  nqT esZ VQ|< dedeTTq >]w+> s+&T XSqeTT\T 
+&TqT. qT, a eT]jTT b  XSqeTT\ a 0!  > +&T, a x x

2
a b ab- + +^^ h h 

 VQ|< dedeT>TqT. m+<Tq> @< XSHseTT a  rdT=q, a eT]jTT b  
XSqeTT\ nq+yTq esZ VQ|< dedeTT\T +&TqT.

<VsD 3.12
	 XSqeTT\ yTTeTT eT]jTT \eTT\T eTeTT> `4 eT]jTT 3 > qT+&T esZ VQ|< 
dedeTTqT qT>=qTeTT.
k<q  a eT]jTT b  nqTq$ esZ VQ|< dedeTT\ XSqeTT\T nqT=q,
	 e&q~, a b+  = –4 eT]jTT ab  = 3.
	 ( )p x  = ( )x x

2
a b ab- + +   VQ|< dedeTT.

			  = ( 4) 3x x
2
- - +  = 4 3x x

2
+ +

      d#q\T:
209x x

2

+ +  qT 
sD+ |s#T 
+~ $<qeTTqT 
nqTd]+#TeTT.

    20
4	 5  a  4+5=9,  4×5=20

4
1

       5
1

( 4x + ) ( 5x + ).

x2 jTT >TDeTT

ds+eTT
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<VsD 3.13
	 x = 

4
1  eT]jTT x = –1 XSqeTT\ esZ VQ|< dedeTTqT qT>=qTeTT.

k<q	
	 a eT]jTT b  nqTq$ p(x) esZ VQ|< 
dedeTT\ XSqeTT\T nqT=q, XSqeTT\ 
eT]jTT >TDeTT\ d++<eTTqT|j+, 
	 ( )p x 	= ( )x x

2
a b ab- + +

		 = x x
4
1 1

4
1 1

2
- - + -` ` ^j j h	

		 = x x
4
3

4
12

+ -

~jT 
4
1  eT]jTT –1 XSqeTT\ @s&q 

VQ|<dedeTT.

	
4
1  eT]jTT –1 XSqeTT\ x x4 3 12

+ -  nqTq~ L&  VQ|<dedeTT.

nudeTT 3.3
1.	 +~ esZ VQ|< dedeTT\ XSqeTT\T qT>=qTeTT eT]jTT XSqeTT\ >TDeTT\ 

eT<>\ <s d++<eTTqT d]#&TeTT.
	 (i) 2 8x x

2
- -    (ii) 4 4 1x x

2
- + 	 (iii) 6 3 7x x

2
- - 	       (iv) 4 8x x

2
+

	 (v) 15x
2
- 	    (vi) 3 5 2x x

2
- + 	 (vii) 2 2 1x x2

2
- + 	     (viii) 2 143x x

2
+ -

2.	 eTeTT> +< e&q XSqeTT\ yTTeTT eT]jTT \eTT\ <s esZ VQ|< 
dedeTT\qT qT>=qTeTT.

	 (i)   3, 1	 (ii)  2, 4		  (iii)   0, 4		  (iv)    ,2
5
1

	 (v) ,
3
1 1 	 (vi) ,

2
1 4- 		  (vii) ,

3
1

3
1- 		  (viii) ,3 2

3.4 	 d+j u>VseTT (Synthetic division)
	 29 qT 7 # u+q u>|\eTT 4 eT]jTT XweTT 1 e#Tq eTq *jTTqT. qT, 29 
R 4(7)G1. n<$<+> ( )p x  nqT eTs= VQ|< dedeTTqT ( )q x  nqT VQ|< dedeTT 
u+#> @s&T |*eTT\T u>|\eTT eT]jTT XweTT nqTq$
			   ( )p x  R (u>|\eTT) ( )q x  G XweTT 
	 nq>, 	 ( )p x 	 = s x q x r x+^ ^ ^h h h, & (r x^ h n+dT < q x^ h n+dT. 
B u>Vs $Xw $~ (Division Algoritham) n+<TsT. 
	 ( )q x 	= x a+  nsTTq, n+dT r x^ h = 0 n>TqT. qT, r x^ h  ds+eTT.
	 {, ( )p x 	= s x x a r+ +^ ^h h , & r  ds+eTT.
	 x 	= –a | dMTsDeTT ||+#>, p a-^ h = s a a a r- - + +^ ^h h   (  r  = p a-^ h.
	 qT q x^ h = x a+  nsTTq, x a=-  e< ( )p x  qT eT+qeTT #d XweTTqT  >D+#e#TqT. 

    eTs= |< : +~ $<qeTTqT nqTd]+, 
e\dq VQ|< dedeTTqT |eTT> 
b+<e#TqT.
p(x) 	 = x x

4
1 1- +` ^j h

 	 = x x
4
3

4
12

+ - .

@y XSHs yde d+K# p(x) qT >TD+q, 
ssTT+q <seTT\ @y VQ|< dedeTTqT 
b+<e#TqT.
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u>Vs $Xw $~ (Division algorithm) :
     $ueTT ( )p x  eT]jTT ueTT q x^ h nsTTq, u>Vs $Xw $~                                         
( )p x  = s x q x r x+^ ^ ^h h h > yjTe#TqT. 

+~ |*eTT\T @s&TqT.
   (i)	 q(x) sFjT dMTsDeTT nsTTq, r x^ h= r  ds+eTT.
	 (ii)	 q(x) n+dT R 1 nsTTq (i.e., q(x) nqTq~ sFjTeTT)                                                            

p(x) n+dT = 1+ s(x) n+dT n>TqT.
	 (iii)	 ( )p x  qT x a+  # u+qsTTq ( )p a-  XweT>TqT.
	 (iv)	 r = 0 nsTTq, q(x) # p(x) qT XweTT> u+#Tq #|e#TqT.  q(x) 

nqTq~ p(x)   sD+eT>TqT. 

		   VQ|< dedeTTqT  sFjT VQ|<T\# dT\ueTT> 
u+#T |< 1809  besT|H (Paolo Ruffin) # |]#jTeTT 
#jT&q~.  |<H d+j u>VseTT n+<TsT. VQ|< 
dedeTT >TDeTT\ dVjTeTT sFjT VQ|< dedeTT# u+#T 
dT\uyTq~. 

	 d+j u>VseTTqT  <VsD $e]+#<eTT.
	 ( )p x  = 2 4x x x

3 2
+ - -  $ueTT> eT]jTT ( )q x  = x 2+ ueTT> rdT=qTeTT. 

u>|\eTT ( )s x  eT]jTT XweTT r qT +~ |<T\ <s qT>=H<eTT.
kbqeTT 1	$ueTT eT]jTT ueTT\ x jTT |eTT\qT 

nesVD eTeTT neT] eT]jTT $ueTT\ >TDeTT\
qT yTT<{ n&TesTd yjTTeTT.(|eTTqT #&TeTT). 
$&Te&q |<eTT\ 0 qT #sTeTT.

kbqeTT 2	ueTT jTT XSqeTT\T qT>=qTeTT.
kbqeTT 3	2e &TesTd yTT< 0 qT +#TeTT. 2e n&TesTd eT]jTT 3e n&TesTd\     

$\Te\qT +< #|q $<eTT> |P]#jTTeTT 
	 					   

											           #XweTT

kbqeTT 4	B |seTT> u>|\eTT eT]jTT  XweTTqT yjTTeTT. eT&e n&TesTd es     
$\Te | $T*q $\Te\qT u>|\eTT jTT >TDeTT\T> @ssT#TeTT. 

		  qT, u>|\eTT 1x
2
-  eT]jTT XweTT `2 n>TqT.

 besT|H 
(1765 ` 1822 )

	 1	   2	 –1	 –4

	 0	 –2	  0	   2

	 1+0	 2+(–2)	 –1+0	 –4+2
	 = 1	 = 0	 = –1	 = –2

1#(–2) 0#(–2) –1#(–2)
–2

1 2 –1 –4

2 4x x x
3 2
+ - -
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	 7 3x x x

3 2
+ - -  qT x 3-  # u+#> @s&T u>|\eTT eT]jTT XweTTqT qT>=qTeTT.

k<q	 ( )p x  = 7 3x x x
3 2
+ - - , ueTT jTT XSqeTT 3 > rdT=q,

	     3		  1	 1	 –7	 –3

			   0	 3	 12	 15

			   1	 4	 5	 12  $  XweTT.

` 	 ( )p x  qT x 3-  # u+#Tq|&T, u>|\eTT 4 5x x
2
+ +  eT]jTT XweTT 12.

<VsD 3.15
	 2 14 19 6x x x x

4 3 2
+ - - + qT x2 1+  # u+#> e#T u>|\eTT 6x ax bx

3 2
+ - -  

nsTTq a eT]jTT b $\Te\qT, XweTTqT qT>=qTeTT.

k<q	 ( )p x  = 2 14 19 6x x x x
4 3 2
+ - - +  nqT=qTeTT.

	 ueTT x2 1+  qT x2 1+ = 0 > ydq x = 
2
1-  n>TqT.

	 ` 	 ueTT jTT XSqeTT 
2
1-  n>TqT.

				  
2
1- 	 2	   1	 –14	 –19	 6

					     0	 –1	    0	     7	 6

					     2	  0	 –14	 –12	 12	 $  XweTT

eq, 2 14 19 6x x x x
4 3 2
+ - - +

2
1 12x x x2 14 12

3
= + - - +` j" ,

					      = 12x x x2 1
2
1 2 14 12

3
+ - - +^ ^h h

	 qT, u>|\eTT x x
2
1 2 14 12

3
- -^ h = 7 6x x

3
- -  eT]jTT XweTT 12. 

	 , e&q u>|\eTT 6x ax bx
3 2
+ - - . eq u>|\eTT b*q,  a 0=  eT]

jTT b 7=  @s&TqT. qT, a 0= , b 7=  eT]jTT XweTT 12.

nudeTT 3.4
1.	 d+j u>VseTTqT |j+ u>|\eTT eT]jTT XweTTqT qT>=qTeTT.
         	 (i)	 ( 3 5x x x

3 2
+ - + ) '  ( x 1- )  	 (ii)	 (3 2 7 5x x x

3 2
- + - ) '  ( x 3+ )	

         	(iii)	 (3 4 10 6x x x
3 2
+ - +  )' ( x3 2- )	 (iv)	 (3 4 5x x

3 2
- - ) '  ( 1x3 + )

         	 (v)	 (8 2 6 5x x x
4 2
- + - )' ( 1x4 + ) 	 (vi)	 (2 7 13 63 48x x x x

4 3 2
- - + - )'( 1x2 - )

2.	 10 35 50 29x x x x
4 3 2
+ + + +  qT x 4+  # u+#> e#T u>|\eTT 6x ax bx

3 2
- + +  

nsTTq, a eT]jTT b $\Te\qT eT]jTT XweTTqT qT>=qTeTT. 
3.	 8 2 6 7x x x

4 2
- + -  qT x2 1+  # u+#> e#T u>|\eTT 4 3x px qx

3 2
+ - +  nsTTq, 

p eT]jTT q $\Te\qT eT]jTT XweTTqT qT>=qTeTT.
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>eT

3.4.1 d+j u>VseTTqT|j+ sD+|s#T (Factorization using 
synthetic division)

	 esZ dedeTT\qT mT sD+ |s#e#TH IX s> HsT=+{$T.  n<jTeTT, 
d+j u>VseTTqT|j+ |Tq dedeTTqT mT sD+ |s#e#TH HsT=H<eTT.
	 |Tq dedeTT ( )p x  jTT  @| sD+eTTqT >T]+qsTTq, d+j 
u>VseTTqT|j+, ( )p x  jTT esZsD+eTTqT b+<e#TqT. esZ sD+eTTqT 
sD+|s#T MqsTT s+&T @| sD+eTT\T> #jTe#TqT. { |Tq dedeTT\qT 
@| sD+eTT\T> sD+|s#T Mq d+j u>Vs |< |j>seTT>qTq~. 

    (i)		 @y VQ|< dedeTT p x^ h q x a=   XSqyTq p a 0=^ h  B $|seTT d]jT.
    (ii)		 p x^ h  x a-   sD+yTq p a 0=^ h   B $|seTT d]jT. (sD+ d<+eTT) 
   (iii)	 p x^ h  x 1-   sD+yTq p x^ h jTT >TDeTT\ yTTeTT 0. B $|seTT d]jT
   (iv)		 p x^ h  x 1+   sD+yTq x jTT d] |eTT\ >TDeTT\ yTTeTTq, (ds+eTT 

#])  x jTT ud |eTT\ >TDeTT\ yTTeTTq deqeTT.

<VsD 3.16
	  (i)		  6 11 6x x x

3 2
- + -   x 1-   sD+eT s|+#TeTT.

	 (ii)		  6 11 6x x x
3 2
+ + +   x 1+   sD+eT s|+#TeTT.

k<q    (i)			   ( )p x  	 = 6 11 6x x x
3 2
- + - .

	          	    p 1^ h	 = 1 – 6 + 11 – 6 = 0.	 (>TDeTT\ yTTeTT 0 n>TqT >eT+|eTT)
	        	qT,  ( )p x   (x 1- )  sD+eT>TqT.
	 (ii)	           q(x)	 = 6 11 6x x x

3 2
+ + + .

		            q 1-^ h	 = –1 + 6 – 11 + 6 = 0.  {, q(x)  x 1+   sD+eTT. ( )q x

<VsD 3.17
	 2 3 3 2x x x

3 2
- - +  @| sD+eTT\T> sD+|s#TeTT.

k<q   ( )p x  = 2 3 3 2x x x
3 2
- - +

 	 p 1 2 0!=-^ h   (>TDeTT\ yTTeTT XSqeTT ~ >eT+|eTT)
    ` 	 ( x 1- ) nqTq~ ( )p x  jTT  sD+eTT <T.
	 nsTTq|{, p 1-^ h = 2 3 3 21 1 13 2- - - - - +^ ^ ^h h h  = 0.
eq, x 1+  nqTq~ ( )p x  jTT sD+eT>TqT.
s sD+eTT\qT d+j u>VseTTqT|j+ 
qT>=H<eTT.
            –1	 2	    –3	  –3	  2
		  0	    –2	    5     –2

	         	2	    –5	    2	 0      $  XweTT 
eq,   p(x) 	 =  ( 1)(2 5 2)x x x

2
+ - +

	    2 5 2x x
2
- +  = 2 4 2 ( 2)(2 1)x x x x x

2
- - + = - - .

qT, 	2 3 3 2x x x
3 2
- - +  = ( )( )( )x x x1 2 2 1+ - - .

x2 jTT >TDeTT

ds+eTT

	        d#q\T

2x x2 5
2

- +  qT 
sD+|s#T 
+~ $<qeTTqT 
nqTd]+# e#TqT

     4
–4     –1  a  –4+(–1)=–5,  –4×(–1)=4

2 1
4 2=- -

    2
1-

( x 2- ) ( x2 1- ).



Algebra 87

<VsD 3.18
		  3 10 24x x x

3 2
- - +  qT sD+|s#TeTT.

k<q	 ( )p x  = 3 10 24x x x
3 2
- - + . 

	 p 1^ h 0!  eT]jTT p 1 0!-^ h  nsTTq+<Tq, x 1+  eT]jTT x 1-  nqTq$ ( )p x  
jTT sD+eTT\T <T. 
eq jT <w |< (trial and error method) <s x jTT yssT $\Te\qT nHw+#TeTT.
	 2x =  nsTTq 0p 2 =^ h . qT, ( )p x   x 2-   sD+eT>TqT.
d+j u>VseTTqT|j+ s sD+eTT\T qT>=qT.
			                     2	 1	 –3	 –10	 24

					     0	 2	 –2	 –24

					     1	 –1	 –12	   0     $  XweTT
	 ` 	 12x x

2
- -  eTs= sD+eT>TqT.

	          12x x
2
- -  	=  4 3 12x x x

2
- + -  = ( )( )x x4 3- +

	 qT,	 3 10 24x x x
3 2
- - + 	= x x x2 3 4- + -^ ^ ^h h h

nudeTT 3.5
1.	  +~ VQ|<T\qT sD+|s#TeTT.
	 (i)	 2 5 6x x x

3 2
- - + 	 (ii)	 4 7 3x x3

- + 	 (iii)	 23 142 120x x x
3 2
- + -  

	 (iv)	 4 5 7 6x x x
3 2
- + -  	 (v)	 7 6x x

3
- + 	 (vi)	 13 32 20x x x

3 2
+ + +

	 (vii)	 2 9 7 6x x x
3 2
- + +  	 (viii)	 5 4x x

3
- + 	 (ix)	 10 10x x x

3 2
- - +

	 (x)	 2 11 7 6x x x3 2
+ - -   	 (xi)	 14x x x

3 2
+ + - 	 (xii)	 5 2 24x x x

3 2
- - +    	

3.5	 >]w keq ueTT (>.k.u) eT]jTT w keq >TDeTT (.k.>T) 
	 (Greatest Common Divisor (GCD) and Least Common Multiple (LCM))
3.5.1 >]w keq ueTT (>.k.u) (Greatest common divisor (GCD))
	 s+&T  n++f me ;JjT dedeTT\qT =< XweTT> u+#& >]
w n+dT *q dedeTTH >]w keq ueTT (>.k.u)  >]w keq sD+eTT 
(HCF) n n+<TsT.
	 +~ ds dedeTT\qT >eT+#TeTT.
	 (i)    , , ,a a a a

4 3 5 6 	    (ii)   , ,a b ab c a b c
3 4 5 2 2 7

	 (i)  n dedeTT\ , ,a a a
2 3 ueTT\>TqT >eT+|eTT. n+{qT a

3 nqT 
ueTTq >]w n+dT \<T. eq , , ,a a a a

4 3 5 6 nqT dedeTT\ jTT >.k.u a
3 .

	 (ii) n< $<eTT> , ,a b ab c a b c
3 4 5 2 2 7  jTT >.k.u ab4 n dT\ueTT> >T]+#e#TqT.

	 d+U >TDeTT\T *q dedeTTq,  >TDeTT\ >]w keq ueTTqT 
qT>=,  ;JjT dedeTT\ >]w keq ueTTq >TDeTT> eTT+<T+#TeTT.
	 >]w keq ueTTqT nseTT #=qT eT]= <VsD\qT >eT+#<eTT.
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<VsD 3.19
	 +~ y{ >.k.u qT qT>=qTeTT.
	 (i)  90, 150, 225	          (ii)  15x y z

4 3 5 , 12x y z
2 7 2

	 (iii) 6 x x2 3 2
2
- -^ h, 8 x x4 4 1

2
+ +^ h, 12 x x2 7 3

2
+ +^ h

k<q
  (i)	 90, 150 eT]jTT 225 d+K\qT |<q sD+eTT\ \eTT> yjTTeTT.                                

90 = 2I3I3I5, 150 = 2I3I5I5 eT]jTT 225 = 3I3I5I5. e&q n d+K\ 
qT+& eT& |<q sD+eTT\T 3 eT]jTT 5.

	 eq >.k.u = 3I5 = 15. 
 (ii)	 ;JjT dedeTT\ >.k.u qT qT>=qT n< yTe\qT |j+#TeTT.
	 e&q 15x y z

4 3 5 eT]jTT 12x y z
2 7 2 dedeTT\ 3, x

2 , y
3 eT]jTT z

2 eT& 
ueTT\>TqT.

	 eq, >.k.u  =  3 x y z
2 3 2

# # #   = 3x y z
2 3 2

(iii)	 e&q dedeTT\T 6 x x2 3 2
2
- -^ h, 8 x x4 4 1

2
+ +^ h, 12 x x2 7 3

2
+ +^ h \,

	 6, 8, 12 jTT >.k.u 2. 
	 esZ dedeTT\ sD+eTT\T qT>=H<eTT.
		  2 3 2x x

2
- - 	=	 x x2 1 2+ -^ ^h h

		  4 4 1x x
2
+ + 	=	 x x2 1 2 1+ +^ ^h h

		  2 7 3x x
2
+ + 	=	 x x2 1 3+ +^ ^h h

	 | esZ dedeTT\ eT& ueTT x2 1+^ h.

	 eq, >.k.u = x2 2 1+^ h.

3.5.2	u>Vs $Xw |< |j+ VQ|< dedeTT\ >]w keq ueTTqT 
qT>=qT. (Greatest common divisor of polynomials using division algorithm)
	 yTT<>, 924 eT]jTT 105 jTT >.k.u qT qT>=qT dT\uyTq |< >eT+#TeTT.
	 924	 = 8 × 105 + 84

	 105	 = 1 × 84 + 21,	  	          ()
	   84	= 4 × 21 + 0,		

	 924 eT]jTT 105 jTT >.k.u 21. 
	 < yTe\qT |j+ VQ|< dedeTT\ >.k.u qT qT>=qe#TqT.
	 f x^ h n+dT $  g x^ h n+dT f(x)‚ g(x) nqT s+&T ds+eTT  VQ|< dedeTT\
qT rdT=qTeTT.  f(x) eT]jTT g(x) jTT >.k.u qT qT>=H<eTT. |q HsT=q |< <s f(x)
‚ g(x) qT @|eTTq, Z+#T M\T esZ dedeTT\T> sD+|s, >.k.u qT dT\
ueTT> qT>=qe#TqT. VQ|<dMTdeTT\T f(x)  eT]jTT g(x) \qT dT\ueTT> sD+|s#T 

924
840

84

105
84
21

105 84 84
84

0

21

8 1 4
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d#q\T

d#q\T

M\T#, M{ ]q deTd\T> |]>D+#eqT. nsTTq|{, +~ |<<s >.k.u.qT  
eT |< qT>=qe#TqT.
kbqeTT 1	: yTT< f x^ h qT g x^ h # u+q|&T, f x^ h = g x q x r x+^ ^ ^h h h @s&TqT. & 

u>|\eTT q(x) eT]jTT XweTT r x^ h n>TqT.  g(x) n+dT > r x^ h n+dT nsTTq|&T 
XweTT r(x) nqTq~ 0 nsTTq, f(x) eT]jTT g(x) jTT >.k.u g(x) n>TqT.

kbqeTT 2	 : XweTT ( )r x  nqTq~ XSHseTsTTq, g x^ h qT r x^ h # u+q|&T  g x^ h = 
r x q x r x

1+^ ^ ^h h h @s&TqT, r x^ h n+dT > r x
1
^ h  n+dT nsTTq|&T, & r x

1
^ h 

nqTq~ XweT>TqT.      XweTT r x
1
^ h nqTq~ 0 nsTTq e\dq >.k.u ( )r x  n>TqT.

kbqeTT 3	 : ( )r x1  XSHsyTq, XweTT 0 > e#Tq+es  |< =qk+#TeTT. 
			   e] kbqeTTq eTT+<Tq XweTT f x^ h eT]jTT g x^ h jTT >.k.u n>TqT.

f x^ h eT]jTT g x^ h nqT VQ|< dedeTT\ >.k.u qT ( f x^ h , g x^ h) > yjTe#TqT.

	 jT& u>Vs $Xw $~ nqTq~ s+&T d+K\ |< d+K qT+& q d+KqT 
rdqsTTq  s+&T d+K\ >.k.u es<T. qT >.k.u (252, 105) R >.k.u (147, 
105) R  >.k.u R (42, 105) R >.k.u R (63, 42) R >.k.u R (21, 42) R 21. 

<VsD 3.20
	 3 3x x x

4 3
+ - -  eT]jTT 5 3x x x

3 2
+ - +  VQ|< dedeTT\ >.k.u qT>=qTeTT.

k<q    f x^ h  =   3 3x x x
4 3
+ - -  eT]jTT  g x^ h = 5 3x x x

3 2
+ - +  nqT=q.

	 &, f x^ h jTT n+dT > g x^ h jTT n+dT    ` 5 3x x x
3 2
+ - +  ueT>TqT.

					     x 2+ 			                     x–1
    5 3x x x

3 2
+ - + 	 3 0 3x x x x

4 3 2
+ + - -           	 x x2 32

+ - 	 5 3x x x
3 2
+ - +

		  2 3x x x
3 2
+ -

		        2 3x x
2

- - +

		        2 3x x
2

- - +

		          0 $  XweTT

			   5 3x x x x
4 3 2
+ - +

			         2 5 4 3x x x
3 2
+ - -

			         2 2 10 6x x x
3 2
+ - +

			                  3 6 9x x
2
+ -

			      (         x x2 32
+ -  $XweTT

	 eq, GCD ( f x^ h , g x^ h) = x x2 3
2
+ - .

	 | s+&T ndq dedeTT\ ds sD+eTT\T (ds+eTT\T) e. qT y{            
>.k.u <T. { | <VsD 3 6 9x x

2
+ -  qT+& ds sD+eTT 3 qT rdyd 

eT]jTT x x2 32
+ -  qT = ueTT> rdT=qTeTT.

<VsD 3.21
	 +< e&q VQ|< dedeTT\ >.k.u qT qT>=qTeTT. 
	 3 6 12 24x x x x

4 3 2
+ - -  eT]jTT  4 14 8 8x x x x

4 3 2
+ + - .

( 0)!
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k<q   f x^ h = 3 6 12 24x x x x
4 3 2
+ - -  = 3x x x x2 4 8

3 2
+ - -^ h.

           g x^ h =  	4 14 8 8x x x x
4 3 2
+ + -  = 2x x x x2 7 4 4

3 2
+ + -^ h

	 2 4 8x x x
3 2
+ - -  eT]jTT 2 7 4 4x x x

3 2
+ + -  VQ|< dedeTT\ >.k.u qT 

qT>=H<eTT.
	 2 4 8x x x

3 2
+ - -  qT ueTT> rdT=q.

					     2
2 4 8x x x

3 2
+ - - 	 2 7 4 4x x x

3 2
+ + -              

			   2 4 8 16x x x
3 2
+ - -

			            3 12 12x x
2
+ +

			             ( 4 4)x x2
+ +

				          XweTT( 0)! 			                  
	 x3  eT]jTT x2  jTT eT& sD+eTT x.
	 qT,    >.k.u ( f x^ h, g x^ h) = x x x4 4

2
+ +^ h.

nudeTT 3.6
1.	 +~ y{ >]w keq ueTTqT qT>=qTeTT.
	 (i) 	 7x yz

2 4  ,  21x y z
2 5 3 	 (ii) x y

2 ,  x y
3 ,  x y

2 2

	 (iii) 	25bc d
4 3 ,  35b c

2 5 ,  45c d
3 	 (iv) 35x y z

5 3 4 ,  49x yz
2 3 ,  14xy z

2 2

2.	 +~ y{ >.k.u qT qT>=qTeTT.
	 (i) 	 c d

2 2
- ,  c c d-^ h	 (ii) 27x a x

4 3
- ,  x a3 2-^ h 	

	 (iii) 	 3 18m m
2
- - ,  5 6m m

2
+ + 	 (iv) 14 33x x

2
+ + ,  10 11x x x

3 2
+ -

	 (v) 	 3 2x xy y
2 2
+ + ,  5 6x xy y

2 2
+ + 	 (vi) 2 1x x

2
- - ,  4 8 3x x

2
+ +

	 (vii) 	 2x x
2
- - ,  6x x

2
+ - ,  3 13 14x x

2
- +   	(viii) 1x x x

3 2
- + - ,  1x

4
-

	 (ix) 	 24 x x x6 2
4 3 2
- -^ h,  20 x x x2 3

6 5 4
+ +^ h

	 (x) 	 a a1 35 2- +^ ^h h ,  a a a2 1 32 3 4- - +^ ^ ^h h h

3.	 u>Vs $Xw $~qT|j+ +~ + VQ|< dedeTT\ >.k.u qT qT>=qTeTT.
	 (i)    9 23 15x x x

3 2
- + - ,  4 16 12x x

2
- +

	 (ii)   3 18 33 18x x x
3 2
+ + + ,  3 13 10x x

2
+ +

	 (iii)  2 2 2 2x x x
3 2
+ + + ,  6 12 6 12x x x

3 2
+ + +

	 (iv)  3 4 12x x x
3 2
- + - ,  4 4x x x x

4 3 2
+ + +

3.5.3 w keq >TDeTT (.k.>T) (Least common multiple (LCM))
	 s+&T  n++f me ;JjT dedeTT\ w keq >TDeTT nqTq~                                  
 dedeTT\ H==<# XweTT> u+|&T w n+dT *q dedyT jT>TqT.

    x – 2
4 4x x2

+ + 	 2 4 8x x x
3 2
+ - -

		  4 4x x x
3 2
+ +

		      2 8 8x x
2

- - -

		      2 8 8x x
2

- - -

                                0 $XweTT
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	 a3, a4 eT]jTT a6 jTT eT& >TDeTT\T , , ,a a a
6 7 8

g n eT& >TDeTT\+{qT 
n+ q eT& >TDeTT a

6 n>TqT.

	 qT, , ,a a a
4 3 6 jTT .k.>T a

6. n<$<eTT> a b
3 4 , ab5 , a b

2 7 jTT .k.>T a b
3 7.

	 .k.>T qT qT>=qT eT]= <VsD\qT >eT+#<eTT.
<VsD 3.22
	 +~ y{ .k.>T qT>=qTeTT.
	 (i)     90, 150, 225			   (ii)  35a c b

2 3 , 42a cb
3 2 , 30ac b

2 3

	 (iii)  a a1 35 2- +^ ^h h , a a a2 1 32 3 4- - +^ ^ ^h h h

	 (iv)  x y
3 3
+ , x y

3 3
- , x x y y

4 2 2 4
+ +

k<q
(i)		  90	 =	 2 3 3 5# # #  = 2 3 5

1 2 1
# #

		  150	 =	 2 3 5 5# # #  = 2 3 5
1 1 2
# #

		  225	 =	 3 3 5 5# # #  = 3 5
2 2
# 	  

		 2 3 5
1 2 2
# #  \eTT R 450 nqTq~ e\dq .k.>T n>TqT.

(ii)	 35, 42 eT]jTT 30 .k.>T R 5I7I6 R 210.
	 eq, e\dq .k.>T R 210 a c b

3 3 3
# # #  = 210a c b

3 3 3 .

(iii)	 a a1 35 2- +^ ^h h , a a a2 1 32 3 4- - +^ ^ ^h h h  \ .k.>T a a a1 3 25 4 2- + -^ ^ ^h h h

(iv)  	 yTT<>, e&q | dedeTTq sD+eTT\T qT>=qTeTT.
		  x y

3 3
+ 	 = x y x xy y

2 2
+ - +^ ^h h

		  x y
3 3
- 	 = x y x xy y

2 2
- + +^ ^h h

		  x x y y
4 2 2 4
+ + 	 = ( )x y x y

2 2 2 2 2
+ -   =  x xy y x xy y

2 2 2 2
+ + - +^ ^h h

	                 eq, .k.>T	          =	 x y x xy y
2 2

+ - +^ ^h h x y x xy y
2 2

- + +^ ^h h

			   =	 x y x y
3 3 3 3
+ -^ ^h h  = x y

6 6
- .	

nudeTT 3.7
+~ y{ .k.>T qT>=qTeTT.
1. 	 x y

3 2 ,  xyz 	 2.	 3x yz
2 ,  4x y

3 3

3.	 a bc
2 ,  b ca

2 ,  c ab
2 	 4.	 66a b c

4 2 3 ,  44a b c
3 4 2 ,  24a b c

2 3 4

5.	 a
m 1+ ,  am 2+ ,  am 3+ 	 6.	 x y xy

2 2
+ ,  x xy

2
+

7.	 a3 1-^ h,  2 a 1 2-^ h ,  a 1
2
-^ h	 8.	 2 18x y

2 2
- ,  5 15x y xy

2 2
+ ,  27x y

3 3
+

9.	 x x4 32 3+ -^ ^h h ,  x x x1 4 3 2- + -^ ^ ^h h h

10.	 10 x xy y9 6
2 2
+ +^ h,  12 x xy y3 5 2

2 2
- -^ h,  14 x x6 2

4 3
+^ h.
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3.5.4	 .k.>T eT]jTT >.k.u \ eT< >\ d++<eTT (Relation between LCM and GCD)

	 s+&T <q |Ps+eTT\ \eTT y{ .k.>T eT]jTT >.k.u \ \eTTq deqeTT. 
<VsD, 21I35 R 105I7. & (21, 35) .k.>T R 105 eT]jTT (21, 35) >.k.u R 7. 
< |< +~ |*eTT\qT >eT+#TeTT:
	 @y s+&T VQ|< dedeTT\ \eTT, y{ .k.>T eT]jTT >.k.u \ \eTTq deqeTT.
	 n$,   f x g x#^ ^h h =  .k.>T (f(x) , g(x)) #   >.k.u (f(x) , g(x)). 

	  <VsD  |*eTTqT HjT|s#<eTT. 
	 f x^ h  = 12 x x

4 3
-^ h  eT]jTT g x^ h =  8 x x x3 2

4 3 2
- +^ h nqT s+&T VQ|< dedeTT\T.

	  f x^ h	 =  12 x x
4 3
-^ h = 2 3 x x 1

2 3
# # # -^ h 					    (1)

	  g x^ h	 = 8 x x x3 2
4 3 2
- +^ h = 2 x x x1 2

3 2
# # #- -^ ^h h			   (2)

(1) eT]jTT (2) \ qT+&,

	 .k.>T (f(x) , g(x))	   =  2 3 x x x1 2
3 1 3
# # # #- -^ ^h h = 24x x x1 2

3
- -^ ^h h

	 >.k.u (f(x) , g(x))	   =  4x x 1
2

-^ h

eq,  .k.>T I >.k.u   	  =  24 4x x x x x1 2 1
3 2

#- - -^ ^ ^h h h

		                                   = 96x x x1 2
5 2- -^ ^h h			   		  (3)

	           n>,   f x g x#^ ^h h	   = 12 8x x x x x1 1 2
3 2

#- - -^ ^ ^h h h

		                                   = 96x x x1 2
5 2- -^ ^h h 	 				    (4)

(3) eT]jTT (4) \ qT+& .k.>T I >.k.u R f x g x#^ ^h h b+<>\eTT.
	 qT, s+&T VQ|< dedeTT\ .k.>T eT]jTT >.k.u\ \eTTq,  s+&T 
dedeTT\ \eTTq deqeT>TqT. +q, f x^ h, g x^ h eT]jTT .k.>T eT]jTT >.k.u 
\ { qsTTq eTs={ d+~>eTT  qT>=qe#TqT. m+<Tq> .k.>T eT]jTT >.k.
u @+eTT\>TqT. `1 nqT sD+eTT |
<VsD 3.23
	 3 5 26 56x x x x

4 3 2
+ + + +  eT]jTT 2 4 28x x x x

4 3 2
+ - - +  jTT >.k.u 

5 7x x
2
+ + . y{ .k.>T qT>=qTeTT.

k<q	 f x^ h	 = 3 5 26 56x x x x
4 3 2
+ + + +   eT]jTT g x^ h = 2 4 28x x x x

4 3 2
+ - - +

	 >.k.u 5 7x x
2
+ +  e&q~.>.k.u I .k.>T R f x g x#^ ^h h.

	 qT, .k.>T = >.k.u
f x g x#^ ^h h 	           						     (1)
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>eT

	 |&T , f x^ h eT]jTT g x^ h s+&+{ >.k.u  u+#TeTT.
	 |&T , f x^ h qT >.k.u  u+#TeTT.
		  1   – 2       8

       1  5   7	 1      3       5       26       56  

		  1      5       7 

		       2-    2-        26

		       2-   10-     14-

			         8        40      56

			         8        40      56

			            0

	 >.k.u # f x^ h qT u+#Tq|&T, u>|\eTT 2 8x x
2
- +  @s&TqT.

	 (1) (  .k.>T R  x x g x2 8
2

#- +^ ^h h

	 qT,   .k.>T R  x x x x x x2 8 2 4 28
2 4 3 2
- + + - - +^ ^h h.

	 | deTd, eTq e\dq .k.>T b+<T g x^ h qT >.k.u # u+ eT]jTT  
u>|\eTTqT f x^ h # >TD+#TeTT.

<VsD 3.24
	 s+&T VQ|<dedeTT\ >.k.u eT]jTT .k.>T eTeTT> x 1+  eT]jTT 1x

6
- . 

1x
3
+   VQ|< dedyTq, eTs={ qT>=qTeTT. 

k<q	 >.k.u R x 1+  eT]jTT .k.>T R 1x
6
-  e&q~.

	 f x^ h = 1x
3
+  nqT=q.

		                   .k.>T I >.k.u R f x g x#^ ^h h

		  (   g x^ h	 = 
.k.>T I >.k.u

f x^ h
 = 

x

x x

1

1 1
3

6

+

- +^ ^h h

			   = 
x

x x x

1

1 1 1
3

3 3

+

+ - +^ ^ ^h h h  = x x1 1
3
- +^ ^h h

	 { , g x^ h = x x1 1
3
- +^ ^h h.

nudeTT 3.8
1.	 +~ VQ|< dedeTT\ .k.>T qT qT>=qTeTT
 	  (i)	 5 6x x

2
- + ,  4 12x x

2
+ -  M{ >.k.u x 2- .

	 (ii) 	 3 6 5 3x x x x
4 3 2
+ + + + ,  2 2x x x

4 2
+ + +   M{ >.k.u 1x x

2
+ + .
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	 (iii) 	 2 15 2 35x x x
3 2
+ + - ,  8 4 21x x x

3 2
+ + -  M{ >.k.u x 7+ .

	 (iv) 	 2 3 9 5x x x
3 2
- - + ,  2 10 11 8x x x x

4 3 2
- - - +   M{ >.k.u x2 1- .

2.	 .k.>T, >.k.u eT]jTT  VQ|< dedeTT p x^ h eTeTT> +< e&q$. 

eTs= VQ|< dedeTT q x^ h qT qT>=qTeTT.

	   (i) 		 x x1 22 2+ +^ ^h h ,  x x1 2+ +^ ^h h,  x x1 22+ +^ ^h h.

	  (ii) 		 x x4 5 3 73 3+ -^ ^h h ,  x x4 5 3 7 2+ -^ ^h h ,  x x4 5 3 73 2+ -^ ^h h .

	 (iii) 		 x y x x y y
4 4 4 2 2 4
- + +^ ^h h,  x y

2 2
- ,  x y

4 4
- .					   

	 (iv) 		 x x x4 5 1
3
- +^ ^h h,  x x5

2
+^ h,  x x x5 9 2

3 2
- -^ h.

	  (v) 		 x x x x1 2 3 3
2

- - - +^ ^ ^h h h,  x 1-^ h,  x x x4 6 3
3 2
- + -^ h.

	 (vi) 		 2 x x1 4
2

+ -^ ^h h,  x 1+^ h,  x x1 2+ -^ ^h h.

3.6 	 nsDjT dedeTT\T (Rational expressions)

	 s+&T |Ps+eTT\T m eT]jTT n  !  0, nsTTq|&T 
n
m  _qs|+qT nsDjT d+K n 

s+#&qT. n< $<eTT>, s+&T VQ|< dedeTT\T p x^ h eT]jTT q x^ h nqTq$ 
q x

p x

^
^
h
h  nqT 

_qs|eTTqT nsDjT dedeTT n+<TsT. &, q x^ h nqTq~ XSHs VQ|<dedeT>TqT.

	 | VQ|< dedeTT p x^ h  nsDjT dedeTT. m+<Tq>, p x^ h qT p x

1

^ h  > 

yjTe#TqT. & 1 ds+ VQ|< dedeTT nsTTq|{,  nsDjT dedeTT  

VQ|< dedeTT qedseTT <T. 

	 <VsD, 
x

x

1
2
+

 nqTq~ nsDjT dedeTT   VQ|< dedeTT <T. 

nsDjT dedeTT\ = <VsD\T x2 7+ , 
x x

x

1

3 2
2
+ +

+ , 
x x

x x

3

2 5
2

3

+ -

+ + .

3.6.1	 nsDjT d+K\ ds|eTT (n\ s|eTT) (Rational expressions in lowest form)

	 |Ps+eTT\ >TDeTT\T *q s+&T VQ|< dedeTT\T p x^ h eT]jTT q x^ h, y{ 

jTT >.k.u 1 nsTTq, 
q x

p x

^
^
h
h  qT ds|eTT >\  nsDjT dedeT #|e#TqT. 

	  nsDjT dedeTT ds|eTT qsTT, \eeTT p x^ h eT]jTT VseTT q x^ h 

qT, p x^ h eT]jTT q x^ h jTT >.k.u # u+#T <s d]+#e#TqT.

	 = <VsD\T >eT+#<eTT.
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<VsD 3.25
	 nsDjT dedeTT\qT d]+#TeTT.

	   (i) 
x
x

7 28
5 20

+
+ 			   (ii) 

x x

x x

3 2

5
3 4

3 2

+

-

	 (iii) 
x x

x x

9 12 5

6 5 1
2

2

+ -

- + 		  (iv) 
x x x

x x x

1 2 3

3 5 4
2

2

- - -

- - +

^ ^

^ ^

h h

h h

k<q

	   (i)	
x
x

7 28
5 20

+
+ 	= 

x

x

7 4

5 4

+

+

^
^

h
h  = 

7
5

	  (ii)	
x x

x x

3 2

5
3 4

3 2

+

- 	= 
x x

x x

2 3

5
3

2

+

-

^

^

h

h  = 
x x

x
2 3

5
+

-
^ h

	 (iii)	 p x^ h	= 6 5 1x x
2
- + = x x2 1 3 1- -^ ^h h eT]jTT

		  q x^ h	= 9 12 5x x
2
+ - = x x3 5 3 1+ -^ ^h h

		  eq.	
q x

p x

^
^
h
h 	 = 

x x

x x

3 5 3 1

2 1 3 1

+ -

- -

^ ^
^ ^

h h
h h 	 = 

x
x

3 5
2 1

+
-

	 (iv)	 f x^ h	= x x x3 5 4
2

- - +^ ^h h= x x x3 1 4- - -^ ^ ^h h h eT]jTT

	  	 g x^ h	= x x x1 2 3
2

- - -^ ^h h= x x x1 3 1- - +^ ^ ^h h h

		  eq. 
g x

f x

^
^
h
h 	= 

x x x

x x x

1 3 1

3 1 4

- - +

- - -

^ ^ ^
^ ^ ^

h h h
h h h = 

x
x

1
4

+
-

nudeTT 3.9
+~ y{ d]+#TeTT.

(i) 	
x x

x x

3 12

6 9
2

2

-

+ 	 (ii)	
x

x

1

1
4

2

-

+   	 (iii)	
x x

x

1

1
2

3

+ +

-  

(iv) 	
x

x

9

27
2

3

-

-  	 (v)	
x x

x x

1

1
2

4 2

+ +

+ +   (d#q:  1x x
4 2
+ +  = x x1

2 2 2
+ -^ h )

(vi) 	
x x

x

4 16

8
4 2

3

+ +

+ 	 (vii)	
x x

x x

2 5 3

2 3
2

2

+ +

+ - 	 (viii)	
x x

x

9 2 6

2 162
2

4

+ -

-
^ ^h h

      

(ix) 	
x x x

x x x

4 2 3

3 5 4
2

2

- - -

- - +

^ ^

^ ^

h h

h h
	 (x)	

x x x

x x x

10 13 40

8 5 50
2

2

+ - +

- + -

^ ^

^ ^

h h

h h
	 (xi)	

x x

x x

8 6 5

4 9 5
2

2

+ -

+ + 	         

(xii) 	
x x x

x x x x

7 3 2

1 2 9 14
2

2

- - +

- - - +

^ ^

^ ^ ^

h h

h h h
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3.6.2	nsDjT dedeTT\ >TDseTT eT]jTT u>VseTT. (Multiplication and 
division of rational expressions)

	
q x

p x

^
^
h
h ; q x 0!^ h  eT]jTT 

h x

g x

^
^
h
h ; h x 0!^ h  nqTq$ s+&T nsDjT dedeTT\sTTq,

	 (i)  y{ \eTT  
q x

p x

h x

g x
#

^
^

^
^

h
h

h
h  qT 

q x h x

p x g x

#

#

^ ^
^ ^
h h
h h  > \T|e#TqT.

	 (ii) y{ u>VseTT 
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h  qT  

q x

p x

g x

h x
#

^
^

^
^

h
h

h
h  > \T|e#TqT.

			   qT,	      
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h   = 

q x g x

p x h x

#

#

^ ^
^ ^
h h
h h

<VsD 3.26

(i) 
z

x y

9
4

3 2

 qT 
x y

z27
4 2

5

 # (ii) 
a ab b

a b

2
2 2

3 3

+ +

+  qT 
a b
a b
2 2

-
-  # (iii)  

x

x

4

8
2

3

-

-  qT 
x x

x x

2 4

6 8
2

2

+ +

+ +  # 

>TD+#TeTT.

k<q
(i)  	  	

z

x y

x y

z

9

27
4

3 2

4 2

5

#  = 
(9 ) ( )

( ) (27 )

z x y

x y z
4 4 2

3 2 5

 = 
x
z3 .

(ii)     
a ab b

a b

2
2 2

3 3

+ +

+ #
a b
a b
2 2

-
- =

( )a b a b

a b a ab b

a b

a b a b
2 2

#
+ +

+ - +

-

+ -

^ ^
^ ^ ^ ^

h h
h h h h  = a ab b

2 2
- + .

(iii)	  	
x

x

4

8
2

3

-

-  #  
x x

x x

2 4

6 8
2

2

+ +

+ + 	= 
x

x

x x

x x

2

2

2 4

4 2
2 2

3 3

2#
-

-

+ +

+ +^ ^h h

				    = 
x x

x x x

x x

x x

2 2

2 2 4

2 4

4 2
2

2#
+ -

- + +

+ +

+ +

^ ^
^ ^ ^ ^

h h
h h h h   = x 4+ .

<VsD 3.27

(i) 
x

x

1

4 4
2
-

-  qT 
x
x

1
1

+
-  # (ii) 

x
x

3
1

3

+
-  qT 

x
x x
3 9

1
2

+
+ +  # (iii) 

x

x

25

1
2

2

-

-   qT 
x x

x x

4 5

4 5
2

2

+ -

- -  # 

u+#TeTT.

k<q
	 (i)	

x

x

1

4 4
2
-

-  '  
x
x

1
1

+
- 	 = ( )

( )x x
x

x

x

1 1
4 1

1

1
#

+ -
-

-

+

^ ^
^

h h
h  = 

x 1
4
-

.

	 (ii)	
x
x

3
1

3

+
-  '  

x
x x
3 9

1
2

+
+ + 	 = ( )( )

x
x x x

3
1 1

2

+
- + +  #  ( )

x x

x

1

3 3
2
+ +

+  = 3(x–1).

	 (iii)	
x

x

x x

x x

25

1

4 5

4 5
2

2

2

2

'
-

-

+ -

- -   = 
x x

x x

x x

x x

5 5

1 1

5 1

5 1
#

+ -

+ -

- +

+ -

^ ^
^ ^

^ ^
^ ^

h h
h h

h h
h h

				       = 
x x

x x

5 5

1 1

- -

- -

^ ^
^ ^

h h
h h  = 

x x

x x

10 25

2 1
2

2

- +

- + .
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nudeTT 3.10
1.	  +~ y{ >TD+ ds|eTT de<qeTT yjTTeTT.

	 (i) 	
x

x x
x
x

2
2

2
3 6

2

#
+
-

-
+ 	 (ii)	

x

x

x x

x x

4

81

5 36

6 8
2

2

2

2

#
-

-

- -

+ +

	 (iii) 	
x x

x x

x

x x

20

3 10

8

2 4
2

2

3

2

#
- -

- -

+

- + 	 (iv)	 4 16
x x

x
x
x

x x
x x

3 2
16

64
4

2 8

2

2

2

3

2

2# #
- +
-

+
-

- -
- +

	 (v)  	
x x

x x

x x

x x

2

3 2 1

3 5 2

2 3 2
2

2

2

2

#
- -

+ -

+ -

- - 	 (vi)	
x x

x

x x

x x

x x

x

2 4

2 1

2 5 3

8

2

3
2 2

4

2# #
+ +

-

+ -

-

-

+

2.	 +~ y{ u+ eT]jTT ds|eTT de<qeTT yjTTeTT.

	 (i) 	
x

x

x

x
1 1

2

2

'
+ -

	 (ii)	
x

x
x
x

49

36
7
6

2

2

'
-

-
+
+ 			

	 (iii) 	
x

x x

x x

x x

25

4 5

7 10

3 10
2

2

2

2

'
-

- -

+ +

- - 	 (iv)	
x x

x x

x x

x x

4 77

11 28

2 15

7 12
2

2

2

2

'
- -

+ +

- -

+ + 	

	 (v) 	
x x

x x

x x

x x

3 10

2 13 15

4 4

2 6
2

2

2

2

'
+ -

+ +

- +

- - 	 (vi)	
x

x x

x x

x

9 16

3 4

3 2 1

4 4
2

2

2

2

'
-

- -

- -

-

	 (vii) 	
x x

x x

x x

x x

2 9 9

2 5 3

2 3

2 1
2

2

2

2

'
+ +

+ -

+ -

+ -

3.6.3	nsDjT dedeTT\ L& eT]jTT rdy (Addition and subtraction of 
rational expressions)

	 q x 0!^ h  eT]jTT s x 0!^ h  > +&T 
q x

p x

^
^
h
h  eT]jTT 

s x

r x

^
^
h
h  nqTq$ @y s+&T nsDjT 

dedeTT\sTTq, y{ yTTeTT eT]jTT edeTT (ee\qeTT) qT

				     
q x

p x

s x

r x
!

^
^

^
^

h
h

h
h  = 

.

.

q x s x

p x s x q x r x!

^ ^
^ ^ ^ ^

h h
h h h h  > \T|e#TqT.

<VsD 3.28
        d]+|eTT  (i) 

x
x

x
x

3
2

2
1

+
+ +

-
-    (ii) 

x
x

1
1

2-
+

^ h
 + 

x 1
1
+

   (iii) 
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ -  

k<q
  (i)	

x
x

x
x

3
2

2
1

+
+ +

-
-      	=  

x x

x x x x

3 2

2 2 1 3

+ -

+ - + - +

^ ^
^ ^ ^ ^

h h
h h h h  =  

x x

x x

6

2 2 7
2

2

+ -

+ -

 (ii)	
x
x

1
1

2-
+

^ h
 + 

x 1
1
+

 	=  
x x

x x

1 1

1 1
2

2 2

- +

+ + -

^ ^

^ ^

h h

h h  = 
x x

x
1 1
2 2

2

2

- +
+

^ ^h h
  = 

x x x

x

1

2 2
3 2

2

- - +

+  

(iii)	
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ - 		= 
x x

x x

x x

x x

3 3

3 2

3 4

6 4

+ -

- +
+

+ -

+ -

^ ^
^ ^

^ ^
^ ^

h h
h h

h h
h h

				      = 
x
x

x
x

3
2

3
6

+
+ +

+
+  = 

x
x x

3
2 6
+

+ + +  = 
x
x

3
2 8
+
+
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<VsD 3.29
	

x

x

2

1
2

3

+

-  q @ nsDjT dedeTTqT L&q 
x

x x

2

2 3
2

3 2

+

- +  qT b+<e#TqT?

k<q	 e\dq nsDjT dedeTTqT p x^ h nqT=q, 

	   		
x

x

2

1
2

3

+

-   + p x^ h	 =  
x

x x

2

2 3
2

3 2

+

- +  

			   p x^ h	 =  
x

x x

2

2 3
2

3 2

+

- +   -  
x

x

2

1
2

3

+

-

				    =  
x

x x x

2

2 3 1
2

3 2 3

+

- + - +  =  
x

x x

2

4
2

3 2

+

- +

<VsD 3.30
	

x
x

x
x

x
x

1
2 1

2 1
1

1
2

-
- -

+
+ +

+
+c m  s+&T VQ|< dedeTT\  _qeTT> ds|eTT 

d]+#TeTT.

k<q			      
x
x

x
x

x
x

1
2 1

2 1
1

1
2

-
- -

+
+ +

+
+c m

			   = 
x x

x x x x

x
x

1 2 1

2 1 2 1 1 1

1
2

- +

- + - + -
+

+
+

^ ^
^ ^ ^ ^

h h
h h h h; E

			   = 
x x

x x
x
x

1 2 1
4 1 1

1
2

2 2

- +
- - - +

+
+

^ ^
^ ^

h h
h h  = 

x x
x

x
x

1 2 1
3

1
2

2

- +
+

+
+

^ ^h h

			   = 
x x

x x x x x

1 2 1

3 1 2 1 2 1
2

2

- +

+ + + - +

^ ^

^ ^ ^ ^

h h

h h h h  = 
x x x

x x x

2 2 1

5 6 3 2
3 2

3 2

+ - -

+ - -

nudeTT 3.11
1.	 +~ y{ s+&T VQ|< dedeTT\  _qeTT> ds|eTT d]+#TeTT.

	 (i) 	
x

x
x2 2

8
3

-
+

-
		  (ii)    

x x

x

x x

x

3 2

2

2 3

3
2 2
+ +

+ +
- -

-

	 (iii) 	
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ - 		  (iv)   
x x

x

x x

x

7 10

2

2 15

3
2 2
- +

- +
- -

+

     (v)	
x x

x x

x x

x x

3 2

2 5 3

2 3 2

2 7 4
2

2

2

2

- +

- + -
- -

- -       (vi)   
x x

x

x x

x x

6 8

4

20

11 30
2

2

2

2

+ +

- -
- -

- +

(vii) 
x
x

x

x
x
x

1
2 5

1

1
1

3 2
2

2

+
+ +

-

+ -
-
-` j= G    (viii)  

x x x x x x3 2
1

5 6
1

4 3
2

2 2 2
+ +

+
+ +

-
+ +

.

2.	
x

x

2

1
2

3

+

-  q @ nsDjT dedeTTqT L&q 
x

x x

2

3 2 4
2

3 2

+

+ +  b+<e#TqT?

3.	
x

x x
2 1

4 7 5
3 2

-
- +  qT+& @ nsDjT dedeTTqT rdydq x x2 5 1

2
- +  qT b+<e#TqT?

4.	 P  = 
x y
x
+

, Q  = 
x y
y

+
 nsTTq 

P Q P Q

Q1 2
2 2-

-
-

 qT qT>=qTeTT.
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3.7  	 esZeT\eTT (Square root)

	 a R!  nqTq~  TTDeTT  yde d+K. a jTT esZeT\eTT b  yde d+K, 
< |seTT b a

2
=  n>TqT. a <H esZeT\eTTqT a2   a  > >T]+#<sT. (-3)2 R 9 

eT]jTT (G3)2 R 9 s+& dyTq|{,  nqT eT\ VeTT  d+K jTT <HesZ 
eT\eTTqT  d+#T |j+TsT. eq 3 .9 =  n<$<+> 11, 100.121 10000= =

	 < |<, @< dedeTT  VQ|< dedeTT jTT esZeT\eTT  dedyT, 
< esZeTT q dedeTTq deqeTT. VQ|< dedeTT\  			 

  p x p x2
=^^ ^hh h ,  & ( )p x  = 

,

,

p x p x

p x p x

0

01

$

-

^ ^

^ ^

h h

h h
) .   

nsTTq|&T

<VsD	  x a 2-^ h  = x a-^ h  , a b 2-^ h  = a b-^ h . 

	 keqeTT>, e&q  VQ|< dedeTT jTT esZeT\eTT qT>=qT 
|]#jTeTTq s+&T |<T\T +< e&q~. (i) sD+ |< (ii) u>Vs |<.

	  n<jTeTT dedeTT\T eT]jTT VQ|< dedeTT\ s+&+{ sD+|s#T 
Mq = <VsD\ <s sD+ |< HsT=H<eTT. 

3.7.1	sD+ |< <s esZeT\eTT (Square root by factorization method) 

<VsD 3.31
	 (i)	 121 x a x b x c4 6 12- - -^ ^ ^h h h 	  (ii) 

w s

x y z

64

81
12 14

4 6 8

	     (iii) (2 3 ) 24x y xy
2

+ - 	

	 jTT esZeT\eTTqT qT>=qTeTT
k<q

  (i)	 x a x b x c121 4 6 12- - -^ ^ ^h h h  = 11 x a x b x c2 3 6- - -^ ^ ^h h h

 (ii)		
w s

x y z

64

81
12 14

4 6 8

  =  
w s

x y z

8

9
6 7

2 3 4

(iii)		  x y xy2 3 242+ -^ h 	 = x xy y xy4 12 9 24
2 2
+ + -  = x y2 3 2-^ h

					     = 2 3x y-^ h

<VsD 3.32
	 (i)  4 20 25x xy y

2 2
+ +       (ii)  2x

x

16

6+ - 		

	 (iii)  x x x x x x6 2 3 5 2 2 1
2 2 2
- - - + - -^ ^ ^h h h jTT esZeT\eTTqT qT>=qTeTT

nsTTq|&T
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k<q
  (i)	 x xy y4 20 25

2 2
+ + 	=  x y2 5 2+^ h 	   =  2 5x y+^ h

 (ii)	 x
x

1 2
6

6+ - 	=  x
x

13

3

2

-c m  = x
x

13

3-c m

(iii)	 yTT< VQ|< dedeTT\qT sD+ |]#<eTT.

		  6 2x x
2
- - 	= x x2 1 3 2+ -^ ^h h ;   3 5 2x x

2
- +  = x x3 2 1- -^ ^h h eT]jTT

		  2 1x x
2
- - 	= x x1 2 1- +^ ^h h

	 x x x x x x6 2 3 5 2 2 1
2 2 2
- - - + - -^ ^ ^h h h 	

		  = x x x x x x2 1 3 2 3 2 1 1 2 1# #+ - - - - +^ ^ ^ ^ ^ ^h h h h h h

		  =	 x x x2 1 3 2 12 2 2+ - -^ ^ ^h h h   = 2 1 3 2 1x x x+ - -^ ^ ^h h h

nudeTT 3.12
1.	 +~ y{ esZeT\eTT qT>=qTeTT.
	 (i) 196a b c

6 8 10           (ii) 289 a b b c4 6- -^ ^h h 	       (iii) 44x x11 2+ -^ h 	

	 (iv) 4x y xy2- +^ h    (v) 121x y
8 6  '  81x y

4 8  	        (vi) 
x y a b b c

a b x y b c

25

64
4 6 10

4 8 6

+ - +

+ - -

^ ^ ^

^ ^ ^

h h h

h h h

2.	 +~ y{ esZeT\eTT qT>=qTeTT.

	 (i)	 16 24 9x x
2
- +                          

	 (ii)  	 x x x x x25 8 15 2 15
2 2 2
- + + - -^ ^ ^h h h

	 (iii)	 4 9 25 12 30 20x y z xy yz zx
2 2 2
+ + - + -

	 (iv)	 2x
x

14

4+ +                               

	 (v)  	 x x x x x x6 5 6 6 2 4 8 3
2 2 2
+ - - - + +^ ^ ^h h h

	 (vi)	 x x x x x x2 5 2 3 5 2 6 1
2 2 2
- + - - - -^ ^ ^h h h

3.7.2	u>Vs |< <s  VQ|< dedeTT jTT esZeT\eTT qT>=qT                   
(Finding the square root of a polynomial by division method)

	  VQ|< dedeTTqT sD+eTT\ \eTT> Z+#T dT\ueTT jT&\  
|< qT|j+ esZeT\eTTqT qT>=H<eTT. n~ n+dT\ qTq VQ|< dedeTT\ 
esZeT\eTTqT qT>=qT q |< u>Vs |< n>TqT.
	  <q|Ps+eTT jTT esZeT\eTTqT qT>=qT n< |<,  VQ|< dedeTT 
jTT esZeT\eTTqT qT>=qT nqTd]+#eqT.
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 +~ <VsD\  |< $e]+#<eTT.

	 (i)  66564 		                        (ii) x x x x9 12 10 4 1
4 3 2
+ + + +  qT>=qTeTT.

			          2   5   8

		      2    6  65  64
			          4

		    45     2  65
			           2  25

		   508   	 40  64
			              40   64
				       0 

	 eq, 66564  = 258    eT]jTT     x x x x9 12 10 4 1
4 3 2
+ + + +   = x x3 2 1

2
+ +

	   (i)	 VQ|< dedeTTq+<T >\ x jTT |eTT\qT sVD  nesVD eTeTT 
yjTTq|&T  |<eTT\ XSqeTTqT+#TeTT.

	  (ii)	  |< +~$<eTT> b\e#TqT.

		  x x x x9 12 10 4 1
4 3 2
+ + + + 	 = a b c 2+ +^ h

	 eq, a, b eT]jTT c \ q $<eTT> qT>=qe#TqT.
			   ( )a b c

2
+ + 	 =  2 2 2a b c ab bc ca

2 2 2
+ + + + +

				    =  2 2 2a b ab ac bc c
2 2 2
+ + + + +

				    =  a a b b a b c c2 2 2
2
+ + + + +^ ^h h

				    =  x x x x x x3 6 2 2 6 4 1 1
2 2 2 2

+ + + + +^ ^ ^ ^ ^h h h h h

    qT, x x x x9 12 10 4 1
4 3 2
+ + + + = x x3 2 1

2
+ + , & a =  3x

2 , b=  x2  eT]jTT c =  1

    eTs=|<: esZeT\eTT qT>=qT,  yTT<> 9x2 + 12x3 + 10x2 + 4x + 1 yjTTeTT 

	 = (mx2 + nx + l)2 = m2x4 + 2mnx3 + (n2 + 2lm)xe + 2nlx + l2 

	 sTy|\ >TDeTT\qT b*, d]jTq ds+eTT\T m‚ n‚ l \qT qT>=qTeTT
    (iii)	+< e&q dsyTq y{ >eT+|eTT.
		  x x x x25 30 29 12 4

4 3 2
- + - +    = x x x x x25 30 9 20 12 4

4 3 2 2
- + + - +

		  = 10 ( 3 ) ( )x x x x x x5 3 10 6 2 2
2 2 2 2

+ + - - + - +^ ^h h6 @

		  = ( ) ( ) ( 3 ) 2(5 ) 2( 3 ) 2 2x x x x x x5 2 5 3
2 2 2 2

+ + - - + + - +^ h 6 6@ @

( )p x  = 9 12 10 4 1x x x x
4 3 2
+ + + +  nqT=q,

			   3x
2   +    2x   +   1

	     3x
2 	 9 12 10 4 1x x x x

4 3 2
+ + + +

			   9x
4

       6 2x x
2
+ 	           12 10x x

3 2
+

			             12 4x x
3 2
+

6 4 1x x
2
+ + 		           6 4 1x x

2
+ +

				             6 4 1x x
2
+ +

					            0

d#q\T
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		  = ( ) ( ) 2 2( )a a b b a b c c2
2
+ + - - + + - +6 6@ @

		  = ( ) ( ) ( )a b c a b b c ac2 2 2
2 2 2
+ - + + - + - +

		  = ( )a b c
2

- + ,     where  , ,a x b x c5 3 2
2

= = =

	 ` 	 5 3 2x x x x x x25 30 29 12 4
24 3 2

- + - + = - + .

<VsD 3.33
	 10 37 60 36x x x x

4 3 2
- + - +  esZeT\eTTqT qT>=qTeTT.

k<q   	 e&q VQ|~ x jTT |eTT\ eT\+> nesVD eT+ eq~.

			          5 6x x
2
- +

		         x
2                	 10 37 60 36x x x x

4 3 2
- + - + 	

			                            x
4

		        2 5x x
2
- 	       10 37x x

3 2
- +

				                 10 25x x
3 2

- +

		  2 10 6x x
2
- + 			   12 60 36x x

2
- +

					                            12 60 36x x
2
- + 			 

						                     0

	 eq,  	 x x x x10 37 60 36
4 3 2
- + - +  = x x5 6

2
- +^ h

<VsD 3.34    

	 x x x x6 19 30 25
4 3 2
- + - +  esZeT\eTTqT qT>=qTeTT.

k<q 	e&q VQ|~ x |eTT\ eT\+> sVD eT+ yd, esZeT\eTTqT 
qT>=qeqT.

				     x x5 3
2

- +

			   5	 x x x x25 30 19 6
2 3 4

- + - +

				    25

			   10–3x		  x x30 19
2

- +

					     30 9x x
2

- +

	       x x10 6
2

- + 			                x x x10 6
2 3 4
- +

						        x x x10 6
2 3 4
- +

							         0

	 eq, e&q VQ|< dedeTT esZeT\eTT x x3 5
2
- +
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<VsD 3.35
	 28 12 9m nx x x x

2 3 4
- + + +   K esZeTsTTq, m eT]jTT n $\Te\qT qT>=qTeTT.

k<q	 e&q VQ|~ x |eTT\qT nesVD eT+ yjTeqT.
		  9 12 28x x x nx m

4 3 2
+ + - + .

				      3 2 4x x
2
+ +

			      3 x
2 	 9 12 28x x x nx m

4 3 2
+ + - +

				    9x
4

	        6 2x x
2
+  		  12 28x x

3 2
+

					     12 4x x
3 2
+

	 6 4 4x x
2
+ + 			   24x nx m

2
- +

						      24 16 16x x
2
+ + 			 

							        0

	 eq, e&q VQ|~ KyTq esZeTT, n = –16 eT]jTT m = 16.

nudeTT 3.13
1.	 u>Vs |< +< e&q VQ|<T\ esZeT\eTTqT qT>=qTeTT.
	 (i)	 4 10 12 9x x x x

4 3 2
- + - + 	 (ii)	 4 8 8 4 1x x x x

4 3 2
+ + + + 	

	 (iii)	 9 6 7 2 1x x x x
4 3 2
- + - + 	 (iv)	 4 25 12 24 16x x x x

2 3 4
+ - - +

2.	 +< e&q VQ|<T\T K esZeTT\sTTq a eT]jTT b $\Te\T qT>=qTeTT.
	 (i)	 4 12 37x x x ax b

4 3 2
- + + + 	 (ii)	 4 10x x x ax b

4 3 2
- + - +

	 (iii)	 109ax bx x x60 36
4 3 2
+ + - + 	 (iv)	 40 24 36ax bx x x

4 3 2
- + + +

3.8	 esZ dMTsDeTT\T (Quadratic equations)

	 ^ >D Xdy jT& (Euclid) >DeTT qqTd]+ eTq |dT sE\ |]
uw> qTe+{ b&e\qT qT>= n_e~ |]#qT. n$ esZdMTsDeTT\ k<q\T n>TqT. 
esZdMTsDeTT\ k<sD s|eTTqT k~+q |Tq bNq us >D Xdy\ #+<TqT. 
ax bx c

2
+ =  nqT s|eTT >\ esZ dMTsDeTTqT k~+#T V>T| (.X 598 ` 665) 

 dwyTq deTTqT #qT. sTy o<sY #s (.X 1025) esZeTT\qT |P]+#T $<q+ 
esZdMTsD+ k~+#T deTTqT sb+~+#qT. |dT+ B esZdMTsD deTT n 
n+THsT. (uds II |s=q $<eTT>) 

	  u>+ esZdMTsDeTT\ k<qqT yssT |<T\ k~+#TqT HsT+{sT. 
esZdMTsD+ |j>eTT\qT =+{ #&uTH+.
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s#qeTT
	 x #\s >\ esZdMTsD s|eTT 0ax bx c

2
+ + = . & a , b , c \T yde d+K\T 

eT]jTT a 0! .

	 ydy, @<H dMTsD s|+ p x 0=^ h , & p x^ h n+dT 2 > >\ uVQ|~  
esZdMTsD+ n>TqT. < k<sD s|eTT 0ax bx c

2
+ + = , a 0! .

	 <VsD 2 3 4 0x x
2
- + = , 1 0x x

2
- + =  = esZdMTDeTT\T.

3.8.1	sD+ |< <s esZdMTsDeTTqT k~+#T. (Solution of a quadratic 
equation by factorization method)

	 sD+ |< |j+ esZdMTsDeTTqT @| sD+eTT\T> sD+ 
|s#e#TqT. e&q \+ @<  sD+eTT dTq nsTTq, yTT+ \eTT dTq n>TqT. 
$|s+>  \+ dTq deqyTq,  \+ jTT = sD+eTT\T dTq> +&TqT. 
@<H *jT #\s *jTTq sD+eTT e+f n~ dTq deq+> +&e#T. qT 
esZdMTsD+ k~+#T x jTT $\Te\qT qT>=qTq|&T | sD+eTT dTq e\jTTqT. 
qT *jT #\s qT>=qT | sD+eTTqT qTq deT|s#e\jTTqT. 
<VsD 3.36
	 6 5 25x x

2
- -  = 0 qT k~+#TeTT.

k<q	 e&q~ 6 5 25x x
2
- - 	= 0.

yTT<>, a eT]jTT b  qT>=qT a b+  = –5 eT]jTT ab  = 6 ×(–25) = –150 & x jTT 
>TDeTT `5, qT a  R `15 eT]jTT b  R 10 @s&TqT. sTy
				    6 5 25x x

2
- - 	= 6 15 10 25x x x

2
- + -  = x x x3 2 5 5 2 5- + -^ ^h h

					    = x x2 5 3 5- +^ ^h h.

	 { x2 5- 	= 0 eT]jTT x3 5+  = 0 qT+& k<q d$T @s&TqT.
	 qT,  x  = 

2
5  ,   x = 

3
5- . 

	 eq, k<q d$T ,
3
5

2
5-$ ..

<VsD 3.37
	

x x x x7 21
6

6 9

1

9

1
2 2-

-
- +

+
-

 = 0 qT k~+#TeTT.

k<q	 e&q dMTsDeTT esZ dMTsDeTT <T.   dMTsDeTTqT d]+ 
esZdMTsDeTTqT b+<e#TqT. 

                  	
x x x x7 3
6

3
1

3 3
1

2-
-

-
+

+ -^ ^ ^ ^h h h h
	 =  0

                     (  	
x x

x x x

7 3 3

6 9 7 3 7 3
2

2

- +

- - + + -

^ ^

^ ^ ^

h h

h h h 	 =  0

                                 (                    	 6 54 42x
2
- - 	  =  0    (    16x

2
-  = 0
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	 16x
2
=   esZ dMTsDeTT. eq B s+&T $\Te\T \e. n$ x = 4 eT]jTT x= –4.

	 `  	 k<q d$T ,4 4-" ,

<VsD 3.38
	  x24 10-  = x3 4- , x3 4 0>-  k~+#TeTT.
k<q	 e&q~ x24 10-  = x3 4-

sTy|\ esZeTT #jT>, x24 10-  =  x3 4 2-^ h  @s&TqT.
	                       (  	 16 14 15x x

2
- -  =  0         (    16 24 10 15x x x

2
- + -  =  0

 	 (  	 ( )( )x x8 5 2 3 0+ - =  eq x  = 
2
3      

8
5-  @s&TqT.

	  x = 
2
3  nsTTq|&T, x3 4 3 4

2
3 01- = - ` j  n>TqT. {, x = 

2
3  nqTq~ dMTsDeTT 

k<q <T. 
	 x

8
5=-   nsTTq|&T, 3 – 4x > 0 n>TqT. { k<q d$T 

8
5-$ ..

	 | <VsD +{ eT\ dMTsDeTT\qT k~+#T eTqeTT esZ <seTTqT 
nqTd]+#e\jTTqT

		  a b a b2 2
(= =  , esZ <seTT# b+<T = dMTsDeTT k<q\ < 

dMTsD k<q\T> +&Tq KeTT> #|eTT. <VsD x = 5 qT esZ|s#> x 252
=  

n>TqT. & x = 5 eT]jTT x = –5 nqTq$ k<q\T> >\e.  x = –5 nqTq~ < dMTsD 
k<q <T. Te+{ k<qqT nqq (extraneous) k<q n+<TsT.

	 qT, | eT\ dMTsDeTTqT sTy|\ esZ|sT#T# b+<T e] dMTsD k<q\T 
< dMTsD k<q\T> e+&THjT |+ s]+#e\jTTqT. ~ # eTTKyTq~, 
m+<Tq> < dMTsDeTT @ k<qqT s<T.  < dMTsDeTTq >, = 
dMTsD+q eeTT eT\eTT\T> e+&T = $\Te\qT |]#jT+ #jTe#TqT.

nudeTT 3.14

+~ esZ dMTsDeTT\qT sD+ |< <s k~+#TeTT.

  (i)	    81x2 3 2+ -^ h  = 0 	 (ii)	  3 5 12x x
2
- -  = 0	  (iii)  3x x5 2 5

2
+ -  = 0

	 (iv)	 3 x 6
2
-^ h = x x 7 3+ -^ h 	 (v)	  x

x
3 8-  = 2	  (vi)  x

x
1+  = 

5
26

	  (vii)	
x

x
x

x
1

1
+

+ +  = 
15
34 	         (viii)	  1a b x a b x

2 2 2 2 2
- + +^ h = 0

	 (ix)	 2 5x x1 12+ - +^ ^h h = 12 	 (x)	  3 5x x4 42- - -^ ^h h = 12

d#q\T
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3.8.2	esZeTTqT |P]+#T <s k~+#T (Solution of a quadratic equation by 
completing square):

	
2

x b x bx b
2

2 2 2
+ = + +` `j j  s|eTT e] |<eTT b

2

2
` j  nqTq~ x >TDeTT d>eTT 

jTT esZeT>TqT.  x b
2

+  esZeTT x bx2
+  nqTq~ b

2

2
` j  nqT |<eTTqT e#Tq~. 

qT x bx2
+  s|eTTq x >TDeTT d>eTT jTT esZeTTqT  dedeTTq *|qsTTq 

< |*eTT ~|< dedeTT jTT esZeTT> +&TqT. k<sD+> Te+{ d+\qeTTqT 
esZeTTqT |P]+#T n+<TsT.  u>+ esZdMTsDeTT jTT k<q\qT esZeTTqT |P]+#T 
$<qeTT qT>=qT +~ kbqeTT\T b{+#e\jTTqT. 

kbqeTT 1	 x2 >TDeTT 1 nsTTq 2 e kbqeTTqT b{+#e\jTTqT. nq|&T x2 jTT 
>TDeTT dMTsDeTTqT sTy|\ u+#TeTT. #\s L&q n |<eTT\qT 
dMTsDeTT jTT  | #T=qTeTT.

kbqeTT 2 	 x jTT >TDeTT d>eTTqT esZeTT #d dMTsDeTTq sTy|\ L&TeTT. 
		      x = t &  x = t  () x = – t  & t  TTDsd+K.

	       B k~+#T esZeT\ <seTTqT |j+#TeTT.

<VsD 3.39
	 5 6 2x x

2
- -  = 0 esZdMTsD+qT esZeTT |P]+#T $<qeTT k~+#TeTT. 

k<q   e&q esZdMTsD+ 5 6 2x x
2
- -  = 0

	 ( 	  	 x x
5
6

5
22

- - 	 =  0		  (sTy|\ 5  u+#TeTT)

	 ( 	  	 2x x
5
32

- ` j 	 =  
5
2       	 ( x >TDeTT d>eTT 

5
3  )

	 ( 	  	 2x x
5
3

25
92

- +` j 	 =  
25
9

5
2+   	 ( 

5
3

25
92

=` j  qT sTy|\ L&TeTT )

	 ( 	  	 x
5
3 2

-` j 	 =  
25
19   

	 ( 	  	 x
5
3- 	 =  

25
19!         (sTy|\ esZe\eTT rjTTeTT)

	 qT,              x 	=  
5
3

5
19!  = 

5
3 19! .

	  eq, k<q d$T ,
5

3 19
5

3 19+ -' 1.

<VsD 3.40
	 3 2a x abx b

2 2 2
- +  = 0  dMTsDeTTqT esZeTT |P]+#T $<qeTT k~+#TeTT.
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k<q    
			   3 2a x abx b

2 2 2
- + 	 =  0

	 (  		  x
a
b x

a

b3 22

2

2

- + 	 =  0		  (   2x
a
b x

2
32

- ` j  =  
a

b2
2

2
-

	 (  		  2x
a
b x

a

b
2
3

4

92

2

2

- +` j 	 =  
a

b

a

b

4

9 2
2

2

2

2

-

	 ( 		  x
a
b

2
3 2

-` j 	 =  
a

b b

4

9 8
2

2 2
- 	     (   x

a
b

2
3 2

-` j  =  
a

b

4
2

2

	 (  		  x
a
b

2
3- 	 =  

a
b

2
! 		     (  	              x  =  

a
b b
2

3 !

	 {, k<q d$T ,
a
b

a
b2$ ..

3.8.3	d |< esZdMTsDeTTqT k~+#T (Solution of quadratic equation by 
formula method)

	  u>+ esZ deTTqT eTqeTT ~+#<eTT. ~ esZdMTsD+ eT\eTT\T 
qT>=qT |j>s+> +&TqT. 0ax bx c

2
+ + = , a 0!   nqT esZ dMTsDeTTqT 

rdT=H<eTT.  dMTsDeTTqT
			   x

a
b x

a
c2

+ + 	 =  0 > yjTTeTT.

	 ( 		  2x
a
b x

a
c

2
2
+ +` j 	 =  0		  (   2x

a
b x
2

2
+ ` j   =  

a
c-

	 sTy|\ 
a
b

a

b
2 4

2

2

2

=` j  L&>, 2x
a
b x

a
b

2 2
2 2

+ +` `j j  =  
a

b
a
c

4
2

2

-

	 n$,	 	 x
a
b
2

2

+` j 	 =  
a

b ac

4

4
2

2
-

	       ( 	 x
a
b
2

+ 	 =  
a

b ac

4

4
2

2

! -  = 
a

b ac
2

42

! -

	 qT,	       x 	=  
a

b b ac
2

4
2

!- - 						      (1)

	 k<q d$T ,
a

b b ac
a

b b ac
2

4
2

4
2 2

- + - - - -' 1.

	 dMTsD+ (1)  e&q deTTqT esZ deTT n+<TsT. 

	 |&T, esZdeTTqT|j+ = esZ dMTsDeTT\qT k~+#<eTT.

<VsD 3.41
	

x x1
1

2
2

+
+

+
 = 

x 4
4
+

, & x 1 0!+ , x 2 0!+  eT]jTT x 4 0!+  esZ deTTqT  

|j+ dMTsDeTTqT k~+#TeTT.
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k<q	 e&q dMTsD+ esZdMTsD+ keqs|+ < >eT+#TeTT.

	  
x x1
1

2
2

+
+

+
	=  

x 4
4
+

		     	  
x 1
1
+

 =  
x x

2
4

2
2

1
+

-
+

; E = 
x x
x x2

4 2
2 4 4

+ +
+ - -

^ ^h h; E

		      
x 1
1
+

	 =  
x x

x2
2 4+ +^ ^h h8 B

			   6 8x x
2
+ + 	 =  2 2x x

2
+

	 qT,    	 4 8x x
2
- - 	 =  0, ~ esZdMTsDeTT.

		  (.k.>T rjTT <s | dMTsDeTT @s&TqT)

	 esZdeTTqT|j+,

			   x 	 =  
2 1

4 16 4 1 8! - -

^

^ ^
h

h h  = 
2

4 48!

		  qT, 	 x 	 =  2 2 3+     2 2 3-

	 {, k<q d$T R ,2 2 3 2 2 3- +" ,	

nudeTT 3.15
1	 esZeTT\qT |P]+#T |< +~ esZdMTsDeTT\qT k~+#TeTT.
	 (i)    6 7x x

2
+ -  = 0			   (ii)  3 1x x

2
+ +  = 0

	 (iii)  2 5 3x x
2
+ -  = 0			  (iv)  4 4x bx a b

2 2 2
+ - -^ h = 0

	 (v)  x x3 1 3
2
- + +^ h  = 0	 (vi)  

x
x

1
5 7
-
+  = x3 2+

2.	 esZdeTTqT|j+ +~ esZdMTsDeTT\qT k~+#TeTT.
	 (i) 	 7 12x x

2
- +  = 0	 (ii)	 15 11 2x x

2
- +  = 0		

	 (iii) 	 x
x
1+  = 2

2
1 	 (iv)	 3 2a x abx b

2 2 2
- -  = 0		

	 (v) 	 a x 1
2
+^ h = x a 1

2
+^ h 	 (vi)	 36 12x ax a b

2 2 2
- + -^ h = 0	

	 (vii) 	
x
x

x
x

1
1

4
3

+
- +

-
-  = 

3
10 	 (viii)	 a x a b x b

2 2 2 2 2
+ - -^ h  = 0

3.8.4	esZdMTsDeTT\ L&q deTd\qT k~+#T (Solution of problems involving 
quadratic equations)

	  u>+ |<C\+ *jTCjTT = dT\u deTd\qT eT]jTT J$+ sT>T 
= deTd\qT *jTTq esZdMTsDeTT\T k~+#<eTT. yTT< q yeTT\qT dMTsDeTT 
s|eTT esT  sTy k~+#e\jTTqT. e]> e&q deTd d++~+q 
k<qqT mqT=qe\jTTqT.
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<VsD 3.42
	  d+K eT]jTT y{ $eTeTT\ yTTeTT 5

5
1  nsTTq,  d+KqT qT>=qTeTT.

k<q	 e\dq d+KqT x nqT=qTeTT. < $eTeTT 
x
1 .

	 +<q |seTT,  x
x
1+  	=  5

5
1    (  

x
x 1
2
+  =  

5
26

	 eq				  5 26 5x x
2
- + 	  =  0       

		                        (  	    5 25 5x x x
2
- - +  =  0 

	  	                     nq>,		  x x5 1 5- -^ ^h h =  0       (     x  =  5    
5
1

	  { e\dq d+K\T  5,  
5
1  .

<VsD 3.43
	  uT+ jTT u$T, < q+f 4 d+.MT me >\<T. uT yX\eTT 48 
#.d+.MT nsTTq < u$T eT]jTT q qT>=qTeTT.
k<q	 uT q x d+.MT nqT=qTeTT 
	 qT, uT u$T ( x 4+ ) d+.MT n>TqT,
	     		 uT yX\eTT R 2

1  (u$T)(mT)

	 e&q +<q	 x x
2
1 4+^ ^h h	=  48

		  ( 	 4 96x x
2
+ - 	=  0      ( 	 x x12 8+ -^ ^h h =  0

		  (                         x  = 12-      8
			          x  = 	 12- e]+#<T ( b&e <q d+K> e+&TqT)
	 `   x = 8  eq, 	x 4+  = 12 n>TqT.
	 qT, uT q 8 d+.MT eT]jTT uT+ u$T 12 d+.MT.
<VsD 3.44
	  sT nqTq deTjT+ +f 30 $Tc\T \d+> jT\T<sqT.  \eTT 
n~ >eT+ #sT 150 .MT <seTT eq~. k<sD y>+ +f 25 .MT/>+ y>+ |+q < 
k<sD y>eTTqT qT>=qTeTT.
k<q   sT k<sD y>eTT x  .MT/>+.

           |]q sT y>eTT x 25+^ h .MT/>+.

	 yTTeTT <seTT R 150 .MT; 	 |T \eTT = 
<seTT
y>eTT

.

	 qT T1 eT]jTT T2 \T nqTq$ esTd> sT ssTT+q \eTT q <seTTqT 
#sT rdTq \eTT eT]jTT Zq \eT>TqT, (y>eTT n~yTq+<Tq)
| de#seTT qT+& 	  T T1 2- 	 =  

2
1  		  ( 30 $Tc\T = 

2
1 >+)
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	 ( 		
x x

150
25

150-
+

	 =  
2
1    (  

x x
x x150

25
25
+

+ -
^ h; E  = 

2
1

	 (  		  x x25 75002
+ - 	 =  0     ( x x100 75+ -^ ^h h	=  0

	 qT, x  =  75    100- ,          x  = 100-   e]+#<T.
	 { sT k<sD y>eTT R 75 .MT/>+.

nudeTT 3.16
  1.	  d+K eT]jTT < $eTeTT\ yTTeTT 

8
65  nsTTq  d+KqT qT>=qTeTT.

  2.	 s+&T <q d+K\ esZeTT\ u<eTT 45. q d+K esZeTT, |< d+K H\T>T ssTTq  
d+K\qT qT>=qTeTT.

  3.	  sT 100 #.MT yX\eTT *q Bs#Tsks jTLs\ qT yjTeqqT=HqT. 
n <>Zs 30 MT +# r> eyT q+<Tq n&T q +{ Bs#Tsks   
uTeTTq q +{ |V >&qT|j+, $T*q eT&T uTeTT\ r>qT +#> 
ydqT. nsTTq  jTT |]eDeTT\qT qT>=qTeTT.

  4.	  Bs#Tsks b\eTT b&e 20 MT eT]jTT y&\T 14 MT > eq~. B #T 
deq y&\T >\ u yX\eTT 111 #.MT *jTTq~. y\T|* y| >\ uy&\TqT 
qT>=qTeTT.

  5.	  s\T @ y>eTT 90 .MT <seTT |jD+ #dqT. y>eTTqT 15 .MT/>+ 
|+q, |jD \+ 30 $Tc\T >TZqT. nsTTq s\T  y>eTTqT qT>=qTeTT.

  6.	 X\ {  |&e y>eTT 15 .MT/>+.  |&e |yV| ~X 30 .MT. y[ 
es ~X ] >eTkq+ #sT 4 >+ 30  |TqT. nsTTq { |yV y>eTTqT 
qT>=qTeTT.

  7.	  d+eseTTq eTT+<T  eTw ejTdT n esT ejTdT 8 sT> e+&qT. 
|&T n ejTdT, =&T ejTdT esZeTTq deq+ nsTTq |dT+ y] ejTdT\
qT qT>=qTeTT.

  8.	  #<s+>+  usT 64 deq #TsdeTT\T \e. | #TsdeTT yX\eTT 6.25 
d+.MT2  eT]jTT  usT #T 2 d+.MT y&\T >\ V<T \<T. #<s+>+ usT uTeTT 
jTT b&eqT qT>=qTeTT.

  9.	  | |P] #jTT B +f A‚  6 sE\T e> rdT=qTqT. A eT]jTT B \T <sT 
*d 4 sE\  | eTT+q. B &  | m+ \eTT eTT+#TqT?

10.	  s dwH qT+&  deTjTeTT s+&T  s jT\T<sqT. yTT<{ s\T |&eTs 
eT]jTT s+&e s\T s+ y| |jD+ #dqT. s+&e s\T +f yTT<{ s\T 5 
.MT/>+ y>eTT |jD+ #dqT. 2 >+ sTy y{ eT< <seTT 50 .MT +&q, 
=  s\T jTT dsd] y>eTTqT qT>=qTeTT.
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3.8.5	esZdMTsDeTT jTT eT\eTT\ dueeTT (Nature of roots of a quadratic equation)

	 0ax bx c
2
+ + =  dMTsDeTT jTT eT\eTT\T x

a
b b ac

2
4

2
!= - -  > e&q~. 

  (i)	 4 0b ac >
2
- , nsTT s+&T $_q yde eT\eTT\qT b+<>\eTT.

	  	 x = 
a

b b ac
2

4
2

- + -    eT]jTT  x = 
a

b b ac
2

4
2

- - - . 

 (ii)	 4 0b ac
2
- =  nsTT, dMTsDeTTq s+&T deq eT\eTT\T >\e. n$ x

a
b

2
= -  n>TqT.

(iii)	 4 0b ac <
2
-  nsTT, b ac4

2
-  yde d+K <T. eq qTe+{ esZ 

dMTsDeTTq yde eT\eTT\T e. 

	 eq, eT\eTT\ due+ 4b ac
2
-  $\Te\| <s|&e+&TqT. 0ax bx c

2
+ + =  

jTT eT\eTT\ due+qT 4b ac
2
-  ded $\Te \T|qT. B esZ dMTsDeTT $#D 

(discrininat) n+<TsT. eT]jTT 3 nqT >TsT d+#T<TsT.

$#D 3  = b2 - 4ac eT\eTT\ dueeTT
3  > 0 ydeeTT\T eT]jTT ndeqeTT\T.
3  = 0 ydeeTT\T eT]jTT deqeTT\T.
3  < 0 yde eT\eTT\T <T (* eT\

eTT\T).

<VsD 3.45
	  +~ esZ dMTsDeTT\ eT\eTT\ dueeTTqT \TeTT.
	 (i)  11 10 0x x

2
- - = 	 (ii) 4 28 49 0x x

2
- + = 	 (iii) 2 5 5 0x x

2
+ + =

k<q   0ax bx c
2
+ + = , $#D 4b ac

2
3= - .

  (i)	 a = 1, b = –11 eT]jTT c = –10.

		                  $#D	 3 	 = 4b ac
2
-

				    = 411 1 102- - -^ ^ ^h h h = 121 40+ = 161

	 3  >0 qT, eT\eTT\T ydeeTT\T eT]jTT ndeqeTT\T.

 (ii)	 a = 4, b = –28 eT]jTT c	= 49.

		                  $#D	 3 	 = 4b ac
2
-

				    = 428 4 492- -^ ^ ^h h h	 = 0

	 03=  nsTTq+<Tq, eT\eTT\T ydeeTT\T eT]jTT deqeTT\T.

(iii)	 a = 2, b = 5 eT]jTT c = 5.

		                  $#D	 3 	 = 4b ac
2
-
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				    = 45 2 52
-^ ^ ^h h h 

				    = 25 – 40 = –15

	 0<3  nsTTq+<Tq, dMTsDeTTq yde eT\eTT\T e. 

<VsD 3.46
	 a eT]jTT b n yde d+K\ eT]jTT c  jTT n nsDjT d+K\  

2 0a b c x a b x a b c
2

- + + - + - - =^ ^ ^h h h   dMTsD+ jTT eT\eTT\T nsDjT d+K\T 
n>Tq s|+#TeTT. 

k<q	 e&q dMTsD+ jTT s|eTT 0Ax Bx C
2
+ + =  nsTTq, 

	  A a b c= - + , B a b2= -^ h eT]jTT C a b c= - - .

	  0Ax Bx c
2
+ + =  jTT  $#D

 	 4B AC
2
-  =  4a b a b c a b c2 2- - - + - -^ ^ ^h h h6 @

		          	=  4 4a b a b c a b c2- - - + - -^ ^ ^h h h6 6@ @

		          	=  4 a b a b c42 2 2
- - - -^ ^h h6 @

		    3   	=  4 4 4a b a b c2 2 2
- - - +^ ^h h  = 4c

2 , K esZeTT..

	 `  0>3  eT]jTT ~ KyTq esZeTT.

	 {, e&q dMTsD+ eT\eTT\T nsDjT d+K\T.

<VsD 3.47
	 2 7 0x x k k1 3 3 2

2
- + + + =^ ^h h  nqT dMTsD+ ydeeTT\T eT]jTT deq eT\

eTT\T *jTT+&q k $\TeqT qT>=qTeTT.

k<q   e&q dMTsD+ 2 7 0x x k k1 3 3 2
2
- + + + =^ ^h h .			   (1)

	 (1) dMTsD+ 0ax bx c
2
+ + =  s|+ \<T.

	 &, 	  a 1= , b k2 3 1=- +^ h, c k7 3 2= +^ h.

			  $#D,                     3  = 4b ac
2
-

			                                      = 4k k2 3 1 1 7 3 22- + - +^^ ^ ^ ^hh h h h

				              = 4 28k k k9 6 1 3 2
2
+ + - +^ ^h h =  4 k k9 8 20

2
- -^ h

	 e&q dMTsDeTTq deqyTq eT\eTT\T \e. 3  = 0 qT
	 ( 		  9 8 20k k

2
- - 	 = 0

	 (   		  k k2 9 10- +^ ^h h	 = 0

	 eq,     k = 2,  
9
10- .
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nudeTT 3.17
1.	 +~ dMTsDeTT\ eT\eTT\ dueeTTqT \TeTT.
	 (i)	 8 12 0x x

2
- + = 	 (ii)	 2 3 4 0x x

2
- + = 		

	 (iii) 	 9 12 4 0x x
2
+ + =  	 (iv)	 3 2 2 0x x6

2
- + = 	

	 (v)	 1 0x x
5
3

3
22

- + = 	 (vi)	 x a x b ab2 2 4- - =^ ^h h

2.	 +~ dMTsDeTT\ eT\eTT\T ydeeTT eT]jTT deqyTq k $\Te\qT qT>=qTeTT.
	 (i)	 2 10 0x x k

2
- + = 		  (ii)   12 4 3 0x kx

2
+ + = 	

	 (iii)	 65 0x k x7 8
2
+ - + =^ h 	 (iv)  2 1 0k x k x1 1

2
+ - - + =^ ^h h

3.	 2 2 0x a b x a b
2 2 2
+ + + + =^ ^h h  dMTsDeTT jTT eT\eTT\T nydeeTT\T n 

#|eTT.

4.	 3 2 0p x pqx q
2 2 2

- + =  dMTsDeTT jTT eT\eTT\T ydeeTT\T < #|eTT.

5.	 2 0a b x ac bd x c d
2 2 2 2 2
+ - + + + =^ ^h h  & ad bc 0!-  dMTsDeTT jTT eT\

eTT\T deqyTq, 
b
a

d
c=  n s|+#TeTT.

6.	 x a x b x b x c x c x a 0- - + - - + - - =^ ^ ^ ^ ^ ^h h h h h h  dMTsD eT\eTT\T ydeeTT\T 
eT]jTT a b c= =  q|&T  eT\eTT\T deqeTT\T e n #|eTT.

7.	 2 0m x mcx c a1
2 2 2 2

+ + + - =^ h  dMTsD+ deq eT\eTT\T *e+f, 
c a m1
2 2 2
= +^ h n s|+#TeTT.

3.8.6	esZ dMTsDeTT jTT eT\eTT\T eT]jTT >TDeTT\ eT<>\ d++<eTT                 
(Relations between roots and coefficients of a quadratic equation)

	 esZ dMTsD+  0ax bx c
2
+ + = , & a , b , c \T yde d+K\T eT]jTT a 0! . q 

dMTsD eT\eTT\T a eT]jTT b . 

        a  = 
a

b b ac
2

4
2

- + -    eT]jTT	 b  = 
a

b b ac
2

4
2

- - - .

	 eT\eTT\ yTTeTT,	  a b+ 	= 
a

b b ac
2

4
2

- + -  + 
a

b b ac
2

4
2

- - -

		                                     		 = 
a
b-  = – x >TDeTT

x2 >TDeTT

	 eT\eTT\ \+,	 ab 	= 
a

b b ac
2

4
2

- + -  #  
a

b b ac
2

4
2

- - -
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>eT

				   = 
a

b b ac

4

4
2

2 2
- -^ h  = 

a

ac

4

4
2

				   = 
a
c  = 

ds+eTT
x2 >TDeTT

	 eq, 0ax bx c
2
+ + =   ,a b  \T eT\eTT\T nsTTq,

	 (i)	 eT\eTT\ yTTeTT, 	a b+  = 
a
b- 	

 	 (ii)	 eT\eTT\ \eTT,	       ab   = 
a
c  

q eT\eTT\ <s dMTsDeTTqT sb+~+#T (Formation of quadratic equation 
when roots are given)
	 a eT]jTT b  \T esZdMTsDeTT jTT eT\eTT\T nqT=qTeTT.
	 x a-^ h eT]jTT ( x b- ) \T sD+eTT\T.
	 ` 	         x a-^ h ( x b- )	 =	0

	 ( 	    x x2 a b ab- + +^ h 	= 0

nq>,  x2 – (eT\eTT\ eTTeTT)x + eT\eTT\ \eTT = 0

	  eT\eTT\ nq+yTq nH esZdMTsDeTT\T >\e.

<VsD 3.48
	 3 10 0x x k

2
- + =  dMTsDeTTq  eT\eTT 

3
1  nsTTq, eT]jTT eT\eTTqT eT]

jTT k $\TeqT qT>=qTeTT.
k<q   e&q dMTsDeTT 3 10 0x x k

2
- + = .

	 a eT]jTT b  s+&T eT\eTT\T nqT=qTeTT.

	 ` 		  a b+ 	 = 
3

10- -^ h = 
3
10                                           		 (1)

		  a 	= 
3
1  qT (1)  ||+#>,  b  =  3

 	 eT]jTT,   	 ab 	 = k
3

,          (    k = 3

	 qT, eT]jTT eT\eTT b  = 3 eT]jTT k = 3.
<VsD 3.49
	 5 0ax x c

2
- + =  nqT esZdMTsD eT\eTT\ yTTeTT eT]jTT \eTT s+&Tq10  

deqyTq, a eT]jTT c $\Te\qT qT>=qTeTT.

k<q  e&q dMTsDeTT 5 0ax x c
2
- + = .

	 eT\eTT\ yTTeTT,	
a
5 	 = 10,  (  a

2
1=  
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>eT

	 eT\eTT\ \eTT,	  
a
c 	 = 10

	 (     	 c	 = 10a 10
2
1

#=   = 5

	 eq, 	 a	 = 
2
1   eT]jTT  c 5=

	 0ax bx c
2
+ + =  jTT eT\eTT\T a eT]jTT b   nsTTq a eT]jTT b   *q = 

dedeTT\T , ,
2 2 2 2 2 2
a b a b a b+ -  yTT<\>T y{ a b+  eT]jTT ab  jTT $\Te\qT 

|j+ qT>=qe#TqT.

a eT]jTT b  \ L&q = |*eTT\qT yjTTqT >eT+#TeTT.
   (i)	 ( ) 4

2
a b a b ab- = + -    

  (ii)	 2 2
a b+ 	 = 22a b ab+ -^ h6 @ 

 (iii)	 2 2
a b- 	 =  a b a b+ -^ ^h h =  42a b a b ab+ + -^ ^h h6 @ & $a b

 (iv)	 3 3
a b+ 	 = 33a b ab a b+ - +^ ^h h		

  (v)	 3 3
a b- 	 = 33a b ab a b- + -^ ^h h

 (vi)	 4 4
a b+ 	 = 2

2 2 2 2 2
a b a b+ -^ h  = 222 2 2a b ab ab+ - -^ ^h h6 @

(vii)	 4 4
a b- 	 = 2 2a b a b a b+ - +^ ^ ^h h h  

<VsD 3.50
	 2 3 1 0x x

2
- - =  dMTsDeTT eT\eTT\T a eT]jTT b  \T nsTTq +~ y{ $\Te\qT 

qT>=qTeTT.
	 (i) 	 2 2

a b+             		  (ii) 	
b
a

a
b

+

	 (iii)	 a b-   >a b  nsTTq.	 (iv)	
2 2

b
a

a
b

+e o

	 (v)	 1 1a
b a

b+ +c `m j	 (vi)	 4 4
a b+ 	 (vii)	

3 3

b
a

a
b

+

k<q  e&q dMTsDeTT x x2 3 1 02
- - =  				    (1)

	 dMTsDeTT (1) qT 0ax bx c
2
+ + =  > b\>,

	 a 2= , b 3=- , c 1=- .  dMTsDeTT eT\eTT\T a eT]jTT b  > e&q~.

	 `  a b+ = 
a
b- 	= 

2

3- -^ h = 
2
3   eT]jTT  

2
1ab =-

   (i) 		  2 2
a b+ 	= 22a b ab+ -^ h  = 2

2
3

2
12

- -` `j j = 
4
9 1+ = 

4
13
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  (ii)	
b
a

a
b

+ 	= 
2 2

ab
a b+  = 22

ab

a b ab+ -^ h  = 

2
1

2
3 2

2
12

-

- -` `j j
 = 

4
13 2# -^ h = 

2
13-

 (iii)	 a b- 		  = 42a b ab+ -^ h 	 & a>b , = 
2
3 4

2
12 2

1

#- -` `j j; E  = 
4
9 2 2

1

+` j  = 
2
17

 (iv)	
2 2

b
a

a
b

+ 	 = 
3 3

ab
a b+  =  33

ab

a b ab a b+ - +^ ^h h  = 

2
1

8
27

4
9

-

+
 = 

4
45-

  (v)	 1 1a
b a

b+ +c `m j = 1 1

ab

ab ab+ +^ ^h h  = 1 2

ab

ab+^ h  = 

2
1

1
2
1 2

-

-` j
= 

2
1-

 (vi)	 4 4
a b+ 	= 2

2 2 2 2 2
a b a b+ -^ h   = 2

4
13

2
12 2

- -` `j j  = 
16
169

2
1-` j = 

16
161 .

(vii)	
3 3

b
a

a
b

+ 	= 
4 4

ab
a b+ = 

16
161

1
2-` `j j = 

8
161- .

<VsD 3.51
	 7 3+  eT]jTT 7 3-  eT\eTT\T> >\ esZ dMTsDeTTqT @ssT#TeTT.
k<q	 e&q eT\eTT\T 7 3+  eT]jTT 7 3- .

	      eT\eTT\ yTTeTT = 7 3 7 3+ + -   =  14.

	      eT\eTT\ \eTT = 7 3 7 3+ -^ ^h h  =  7 32 2
-^ ^h h  = 49 –3 = 46.

	 e\dq dMTsDeTT, x2 – (eT\eTT\ eTTeTT)x + eT\eTT\ \eTT = 0

	 qT, e\dq dMTsDeTT 14 46x x
2
- +   = 0

<VsD 3.52
	 3 4 1x x

2
- +  = 0 dMTsD eT\eTT a eT]jTT b  nsTTq 

2

b
a  eT]jTT 

2

a
b  eT\eTT\T> 

>\ esZdMTsDeTTqT qT>=qTeTT.

k<q  3 4 1x x
2
- + = 0 dMTsDeTT jTT eT\eTT\T a eT]jTT b . nsTTq+<Tq

	  	 a b+ 	= 
3
4 ,       ab  = 

3
1

	 e\dq dMTsDeTT jTT eT\eTT\ yTTeTT = 
2 2

b
a

a
b

+e o = 
3 3

ab
a b+

	         	                     	= 33

ab

a b ab a b+ - +^ ^h h  = 

3
1

3
4 3

3
1

3
43

# #-` j
 = 

9
28

	  eT]jTT, eT\eTT\ \eTT		  = 
2 2

b
a

a
bc cm m = ab  = 

3
1

`  	 e\dq dMTsDeTT   	x x
9
28

3
12

- +   = 0   ()  9 28 3x x
2
- +  = 0
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nudeTT 3.18
  1.	 +~ dMTsDeTT\ eT\eTT\ yTTeTT eT]jTT \eTTqT qT>=qTeTT.
	 (i)	 6 5 0x x

2
- + = 			   (ii)    0kx rx pk

2
+ + =

	 (iii)	 3 5 0x x
2
- = 				    (iv)   8 25 0x

2
- =

  2.	 +~ eT\eTT\ <s esZdMTsDeTTqT @ssT#TeTT.

	 (i)	 3 , 4		  (ii) 3 7+ , 3 7- 		  (iii)	 ,
2

4 7
2

4 7+ -

  3.	 3 5 2x x
2
- +  = 0 dMTsDeTT jTT eT\eTT\T a eT]jTT b  nsTTq, +~ y{          

$\TeqT qT>=qTeTT. 

	 (i)	
b
a

a
b

+ 		  (ii) a b- 	  (iii)	
2 2

b
a

a
b

+

  4.	 3 6 4x x
2
- +  = 0 dMTsD+ jTT eT\eTT\T a eT]jTT b  nsTTq 2 2

a b+  $\TeqT 
qT>=qTeTT.

  5.	 2 3 5x x
2
- - = 0 dMTsD+ eT\eTT\T a , b  \T nsTTq 2

a  eT]jTT 2
b  eT\eTT\T> 

>\ dMTsDeTTqT qT>=qTeTT.
  6.	 3 2x x

2
- +  = 0 jTT eT\eTT\T a , b  nsTTq a-  eT]jTT b-  eT\eTT\T> >\ esZ 

dMTsDeTTqT @ssT#TeTT.
  7.	 3 1x x

2
- - = 0 dMTsD+ eT\eTT\T a eT]jTT b nsTTq, 1

2a
 eT]jTT 1

2b
                          

eT\eTT\T> >\ esZdMTsDeTTqT qT>=qTeTT.
  8.	 3 6 1x x

2
- +  = 0 dMTsD+ eT\eTT\T a eT]jTT b  nsTTq, +~ eT\eTT\T> >\ 

esZdMTsDeTTqT qT>=qTeTT.

	 (i)  ,1 1
a b

	 (ii)	 ,
2 2
a b b a 	 (iii)	 2 , 2a b b a+ +

  9.	 4 3 1x x
2
- -  = 0 jTT eT\eTT\ eeTT\T> >\ eT\eTT\ dMTsDeTTqT 

qT>=qTeTT.
10.	 3 81x kx

2
+ -  = 0 dMTsDeTT jTT  eT\eTT += eT\eTTq esZeTT nsTTq k     

$\TeqT qT>=qTeTT.
11.	 x ax2 64 0

2
- + =  dMTsDeTT jTT  eT\eTT += eT\eTTq s+&T sT> 

qT+&q a $\TeqT qT>=qTeTT.
12.	 5 1x px

2
- +  = 0 jTT eT\eTT\T a eT]jTT b , a b-  = 1 nsTTq p $\TeqT 

qT>=qTeTT.



118 10th Std. Mathematics

nudeTT 3.19

d]jTq yTqT mqT=qTeTT.
  1.	 6x – 2y = 3, kx – y = 2 nqT eed @+ k<q *jTTqsTTq,
	 (A)  k = 3	 (B)  k 3! 	 (C)   k = 4 	 (D)  k 4! 	

  2.	 s+&T #\sX\ >\ s+&T @| dMTsDeTT\ eed $sT<yTq~. nsTTq y{ sU 
eTT\T

	 (A)  @u$+#TqT		  (B)   _+<Te e< K+&+#TqT	
	 (C)  @ _+<Te e< K+&+#T=q<T	 (D)  x-neTTqT K+&+#TqT

  3.	 x –4y = 8 , 3x –12y =24 dMTsDeTT\ eed nqTq~,
	 (A)  nq+ k<q\T *jTT+&TqT 	 (B)  k<q\T +&e 

	 (C)  @ k<q\T+&TqT	 (D)  k<q\T +&#T () +&be#T

  4.	 p x^ h = (k +4) x
2+13x+3k VQ|< dedeTT jTT  XSqeTT eTs= XSqeTTq 

eeTeTT (reciprocal) nsTTq k  deqeTT

	 (A)  2	 (B)  3	 (C)  4	 (D)  5

  5.	 2 ( 3) 5f x x p x
2

= + + +^ h  VQ|< dedeTT jTT XSqeTT\ yTTeTT XSqeTT 
nsTTq, p $\Te

	 (A)  3	 (B)  4	 (C)  –3	 (D)  –4

  6.	 x x2 7
2
- +  qT x+4 # u+#Tq|&T @s&T XweTT

	 (A)  28	 (B)  29	 (C)  30	 (D)  31

  7.	 5 7 4x x x
3 2
- + -  qT x–1 # u+#Tq|&T @s&T u>|\eTT

	 (A) 4 3x x
2
+ +  	 (B)   4 3x x

2
- +   	 (C)   4 3x x

2
- -     (D)    4 3x x

2
+ -  

  8.	 x 1
3
+^ h eT]jTT 1x

4
-  \ >.k.u

	 (A)  x 1
3
-  	 (B)  1x

3
+  	 (C)  x +1	 (D)  x 1-

  9.	 2x xy y
2 2
- +  eT]jTT x y

4 4
-  \ >.k.u

	 (A)  1	 (B)  x+y	 (C)  x–y	 (D) x y
2 2
-  

10.	 x a
3 3
-  eT]jTT (x – a)2 \ .k.>T

	 (A)  ( )x a x a
3 3
- +^ h	 (B)   ( )x a x a 23 3

- -^ h

	 (C)   x a x ax a2 2 2
- + +^ ^h h	 (D)   x a x ax a2 2 2

+ + +^ ^h h	



Algebra 119

11.	 k Ne   +&T , ,a a a
k k k3 5+ +  \ .k.>T

	 (A)  a
k 9+

	 (B)  a
k

	 (C)   a
k 6+

	 (D)   a
k 5+

12.	
6x x

x x5 6
2

2

- -

+ +  nqT nsDjT dedeTT jTT ds|eTT.

	 (A)  
x
x

3
3

+
- 	 (B)  

x
x

3
3

-
+ 	 (C)  

x
x

3
2

-
+ 	 (D)  

x
x

2
3

+
-

13.	
a b
a b
-
+  eT]jTT 

a b

a b
3 3

3 3

+

-  nqTq$ s+&T nsDjT d+K\sTTq y{ \eTT

	 (A)  
a ab b

a ab b
2 2

2 2

- +

+ + 	 (B)  
a ab b

a ab b
2 2

2 2

+ +

- +  	 (C)  
a ab b

a ab b
2 2

2 2

+ +

- -    (D)   
a ab b

a ab b
2 2

2 2

- -

+ +

14.	
x

x
3
25

2

+
-  qT 

9x

x 5
2
-

+  # u+q, u>|\eTT R

	 (A)  (x –5)(x–3)	 (B)  (x –5)(x+3)	 (C)  (x +5)(x–3)	 (D)  (x +5)(x+3)

15.	
a b
a
3

-
 qT 

b a
b
3

-
  L&qsTTq, @s&T = dedeTT

	 (A)  a ab b
2 2
+ + 	 (B)  a ab b

2 2
- + 	 (C)  a b

3 3
+ 	 (D)  a b

3 3
-

16.	 49 ( 2 )x xy y
2 2 2
- +  jTT esZeT\eTT

	 (A)  7 x y- 	 (B)  7 x y x y+ -^ ^h h    (C)   7( )x y
2

+     (D)  7( )x y
2

-

17.	 2 2 2x y z xy yz zx
2 2 2
+ + - + -  jTT esZ eT\eTT

	 (A)  x y z+ - 	 (B)  x y z- + 	 (C)  x y z+ + 	 (D)  x y z- -

18.	 121 ( )x y z l m
4 8 6 2

-  jTT esZ eT\eTT

	 (A)  11x y z l m
2 4 4

-  	 (B)  x y z l m11 4 4 3
-^ h

	 (C)  11x y z l m
2 4 6

-   	 (D)  x z l m11 42 3
-^ h  

19.	 ax bx c 0
2
+ + =  q deq eT\eTT\TqsTTq, c  deqyTq~

	 (A)  
a
b
2

2

	 (B)  
a
b
4

2

	 (C)  
a
b
2

2
- 	 (D)  

a
b
4

2
-

20.	 5 16 0x kx
2
+ + =  q yde eT\eTT\T qsTTq

	 (A)  k
5
82 	 (B)  k

5
82 - 	 (C)  k

5
8

5
81 1- 	 (D)  k0

5
81 1

21.	 3 eT\eTTqT *q esZdMTsDeTT 

	 (A)   x2 – 6x – 5 = 0   	 (B)   x2 + 6x – 5 = 0 

(C)   x2 – 5x – 6 = 0		  (D)   x2 – 5x + 6 = 0
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eTTU+XeTT\T

22.	 0x ax b
2
- + =  eT]jTT x bx a 0

2
+ - =  dMTsDeTT\ eT& eT\eTT

	 (A)  
b

c a
2
+ 	 (B)  

b
c a
2
- 	 (C)  

a
c b
2
+          	 (D) 

c
a b
2
+  

23.	 ax bx c 0
2

+ + = , ,a 0=Y  jTT eT\eTT\T ,a b  nsTTq, ndyTq yeTT

	 (A)  
a

b ac22 2

2

2

a b+ = - 	 (B)  
a
cab = 	

	 (C)  
a
ba b+ = 		  (D)   a

b1 1
a b
+ =-

24.	 ax bx c 02
+ + =  jTT eT\eTT\T a eT]jTT b  nsTTq, 1

a
 eT]jTT 1

b
 eT\eTT\T 

*q dMTsDeTT

	 (A)  ax bx c 02
+ + =   	 (B)  0bx ax c2

+ + =   

	 (C)  0cx bx a2
+ + = 	 (D)  0cx ax b2

+ + =

25.	 b = a + c nsTTq, 0ax bx c
2
+ + =  nqT dMTsDeTTq 

	 (A)  yde eT\eTT\T \e	   (B)  eT\eTT\T e
	 (C)  deq eT\eTT\T \e	   (D)  yde eT\eTT\T e

 q	 x eT]jTT y s+&T #\sX\T *jTTq @| dMTsDeTT\ |s$T d+K d$T,             
x eT]jTT y s+&T #\sX\T >\ @| dMTsDeTT\ eed n+<TsT. BH deT| 
dMTsDeTT\T njTT n+<TsT. 

 q	 yTT<> #\sX\  < =\+, k~+#T |< =\+#T |< n+<TsT. 
 q 	a x b y c1 1 1+ +  = 0 , a x b y c2 2 2+ +  = 0 qT k~+#T n&T>TDs |<qT|j+#T 

+~ uD| >TsT\ |eTT dVjT|&TqT.
x y 1

 q 	p(k) = 0 nsTT, k yde d+K nqTq~ p(x) nqT VQ|< dedeTT jTT XSqeTT nq&TqT. 
 q 	p(x) = ax2 + bx + c nqT esZ dedeTT\ XSqeTT\T eT]jTT >TDeTT\ eT<>\ 

<sd++<eTT\T

			  XSqeTT\ yTTeTT  = 
a
b-  =  – x >TDeTT

x2 >TDeTT

		  XSqeTT\ \eTT =  
a
c   =  

ds+eTT
x2 >TDeTT

b1

b2

c1

c2

a1

a2

b1

b2
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 q	 (i) 	 p x^ h @y VQ|< dedeTTq, p a 0=^ h  nsTTq x a=  XSqeT>TqT, 
$|seTT d]jT

	 (ii) 	 p a 0=^ h  nsTTq, p x^ h  x a-   sD+eT>TqT, $|seTT d]jT
 q 	s+&T  n++f me dedeTT\qT Xw+> u+#T eT& ueTT jTT n 

|< |eTTqT *q ueTTH >.k.u n>TqT.
 q 	s+&T  n++f me dedeTT\qT Xw+> u+#T eT& >TDeTT jTT 

n+ q |eTT *q >TDeTTH .k.>T n>TqT.
 q 	@y s+&T VQ|< dedeTT\ \eTT, y{ .k.>T eT]jTT >.k.u \ \eTTq deqeTT.
 q	 a R!  nqTq~  TTDeTT  yde d+K. a jTT esZeT\eTT b  yde 

d+K, n~ b a
2
=  n>TqT. a jTT esZeT\eTTqT a2   a  >T]+#<sT.

 q	 ax bx c 0
2
+ + =  nqT s|eTT qTq x #\s >\ esZ dMTsDeTT & a,b,c yde 

d+K\T eT]jTT a 0!  > +&e\jTTqT.
 q	 (i) sD+ |< (ii) esZeTT\qT |P]+#T |< (iii) esZdeTTqT |j+#T 

<s esZ dMTsDeTT\qT k~+#e#TqT.
 q	 ax bx c 0

2
+ + =  esZ dMTsDeTT jTT eT\eTT\T 

a
b b ac

2
4

2
!- - , b ac4 0

2
$- .

 q	 ax bx c 0
2
+ + =  esZ dMTsDeTT

	 (i)    	 b ac4 0
2

2-  nsTTq, s+&T eT\eTT\T $_q ydeeTT\T
	 (ii)	 b ac4 0

2
- =  nsTTq, s+&T eT\eTT\T deqeTT.

	 (iii)	 b ac4 0
2

1-  nsTTq, eT\eTT\T nydeeTT\T.

 \Tk?
|s{ &|{ d<+eTT (Fermat's Last Theorem):
	 x y zn n n

+ =  nqT deTsDeTTq , n 2>  nsTTq|&T |Ps+eTT\ k<q <T. 
+> |d~>+q s|DqT HqT qT>=+{. nsTT s|DqT b+<T|s#T e\
dq+ ne~ <T n |s{ ydqT. 1994  _{wt >DXdE&T +&Ty (Andrew 

Wiles) B k~+#Tq+ es 300 d+eseTT\T> mes k~+#<T. q bsX\ 
$<]>qTq|&T q>s >+<\jT+q+<T +&y  deTdqT \TdT=HqT nqTq~ 
dsyTq ys n>TqT.
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4.1	 |]#jT+
	 e\T nqT eTTKyTq >DXg <XeTT >]  
n<jTeTT #]+#ue#THeTT. +<T e\T eT]jTT 
e ;>D <seTT\T >] |]#jTeTT #jT&q~. 

	 18e eT]jTT 19e XeTT\ e\T nqTueqqT 
dr]+ n_e~ #jT&qT. bs+ueTTq, >TD (C$T) 
s|eTT eT]jTT sFjT dMTsDeTT\ k<q\T sb+seTT 
#+<T <s n_e~ #+~q~. |dTeTT >D XgeTTq+<T 
e\T # Xe+yTq |sDeTT\>qTq~. nH d+K\T 
 esTdeTeTT  < +< rdT=, sTTeT& >D+#T 
jT+<T e\T |j>|&T#Tq~. nH |j> 
deTd\T dT\ueTT> k~+#T jT+<T  >D deTT 
|j>seTT>qTq~.

	 X 1850e d+eseTT CyTCd|t dydsY # 
e{ (e) nqT |<eTT |]#jTeTT #jT&q~. e{ 
nqT {H |<eTTqT +>eTT n> +]. k<sDeTT> 
~ @<  # =+ s|+ <*q~  @s&q~.

 	 +< e&q x eT]jTT y nqT #\sX\ @| 
dMTsDeTT\ eedqT rdT=H<eTT.
	 x y3 2 4- =  					    (1)
	 x y2 5 9+ =  					    (2)

	 =\+#T |< (>dt|<)<s  eed jTT k<q 
(2,1) n eTT+< \TdT=jTTHeTT. # #\sX\qT 
|j+# y{ >TDeTT\T eyT |j+#eqT. e 
;>DeTT |j+#T <s k<q\T k~+#e#TqT.

CyT Cd|t dywsY 
(1814`1897) 

 +>+&T

	|]#jT+
	e\ neT]
	e\ seTT\T
	e\ d+\qeTT, 
	 ee\qeTT eT]jTT 		
	 >TDseTT
	e\ dMTsDeTT\T

e\Te\T

qT >D XgeTT q+<T e 
d<+eTT, ds d<+eTT d+U 
d<+eTT eT]jTT d+j>\ 
eT\yTq s#q\qT #dqT. 
e&q e n e\T 
#T|#T=qTq *|qT. qT 
$#D +{ >D |<eTT\
qT |]#jTeTT #dqT. $CqXg 
k<q\ q VQeqeTT 
nsTTqTe+{ | |eTTqT 
1880 sjT kd{ |t \+&H 
y]# d\dsY VA]+], 
1901 sjT kd{ |t \+&H 
ysT >D Xg |]X<q\qT 
bV+#T  C|seTTq 
d\dsY |eTTqT @sT#d].

Number, place, and combination - the three intersecting but distinct spheres of  
thought to which all mathematical ideas admit of  being referred - Sylvester

122
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4.2 e\ neT] (Formation of Matrices)

	 e\ neT] jT+<T = <VsD\T ##<eTT.
	 esT e< 10 \eTT\T \e. B (10) > \T|e#TqT. (  )  >\ d+K esY 
e< >\ \eTT\ d+K n nseTT.

	 esY e< 10 \eTT\T eT]jTT 7 |\T \e nqT=q, B (7, 10) >  \|e#TqT. 
(10, 7)  >\ yTT<{ d+K \eTT\ d+KqT, s+&e~ | d+KqT *jTCjTTqT n 
nseTT.
+~ $wjTeTT\qT >eT+|eTT
	 esY eT]jTT n dVT\T sE, >| e< >\ \eTT\T eT]jTT | $eseTT\T 
+< e&q$.
	 esT e< 	 10	  \eTT\T,  	 7 |
	 sE e< 	 8	  \eTT\T,  	 4 |
	 >| e< 	 6	  \eTT\T,  	 5 | 

	 |{ s|eTT +~ $<eTT> neTse#TqT
 \eTT\T  | 

esT 10 7

sE 8 4

>| 6 5

	 M{ Bs#Tsd neT] \T|e#TqT. +<T $\Te\T q n+XeTT\qT d+#TqT. 

 	

( )

10

8

6

7

4

5

i
f!

!

!

- -

f p

	 < de#seTTqT  |{ s|eTT L& neTse#TqT.

esT sE >|
 \eTT\T 10 8 6

 | 7 4 5

	B Bs#Tsks neT] \T|e#TqT.

yTT<{ n&TesTd

yTT<{   s+&e

s+&e n&TesTd
eT&e n&TesTd

\Te    \Te 
esTd    esTd
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s#q+

	

( )
10

7

8

4

6

5
ii !

!

- - -

c m

	 neT] (i)  yTT<{ \Te esTd>\ $\Te\T eTeTT> esY, sE eT]jTT >| 
e<>\ \eTT\ d+KqT \T|qT. s+&e \Te esTd>\ $\Te\T eTeTT> esT, sE 
eT]jTT >| e< >\ | d+KqT \T|qT.

	 n< $<eTT> neT] (ii) , yTT<{ n&TesTd >\ $\Te\T eTeTT> esT, sE 
eT]jTT >| e<>\ \eTT\ d+KqT \T|qT. s+&e n&TesTd >\ $\Te\T eTeTT> 
esT, sE eT]jTT >| e< >\ | d+KqT \T|qT.	
	 d+K\qT  $<eTT> neTsTqT  \T| $<qeTTqT e (matrix) n+<TsT.

	  d+K\qT Bs #Tsks neT] n&TesTd\T eT]jTT \Te esTd\T> 
+&sDeTT\T  #Tsd u{\ eT< ydq neT]qT e (matrix) n+<TsT.

	 k<sDeTT>  eqT  A, B, X, Y,g  nqT +> |< nseTT\ d+#T<TsT. 
e\ d+K\qT $\e\T  eT\eTT\T n+<TsT.  e  de+seTT> 
qTq neT]qT  e n&T esTd n+<TsT. n< $<eTT>  e  \+eTT> qTq 
neT]qT  e \Te esTd n+<TsT. 

e\ = <VsD\T, 

	 ,A
1

4

2

5

3

6
= c m    B

2

3

1

0

8

5

1

9

1

= -

-

-

> H eT]jTT C
1

0

1

= f p

4.2.1 e keq s|eTT (General Form of a Matrix))
	 m n&T esTd\T eT]jTT n \Te esTd\T *q e A  s|eTT,

				  

...

...

...

...

...

...

...

A

a

a

a

a

a

a

a

a

a

a

a

a
m m

j

j

mj

n

n

mn

11

21

1

12

22

2

1

2

1

2

h h h h h
=

J

L

K
K
K
KK

N

P

O
O
O
OO

, , , ... .a a a
11 12 13

 nqTq$ e eT\eTT\T | eqT A a
ij m n

=
#

6 @   A a
ij m n

=
#

^ h  n  

yjTe#TqT. +<T 1, 2, 3, ... , .i m=  eT]jTT 1, 2, 3, ... , .j n=  a
ij
 nqT eT\eTT A e 

jTT i e n&T esTd eT]jTT j  e \Te esTd\ n+sK+&eTT q+<T \<T.

yTT<{ n&TesTd
s+&e n&TesTd

yTT<{
\Te esTd 

s+&e 
\Te esTd 

eT&e
\Te esTd 
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>eT

<VsD, A = 
4

6

7

5

2

8

3

1

9

f p nsTTq, a
23

 = 1,  nqT eT\eTT s+&e n&TesTd eT]jTT eT&e 

\Te esTd jT+<T \<T 
n< $<+> , 4a

11
= , 5a

12
= , 3a

13
= , 6a

21
= , 2a

22
= , 7a

31
= ,  8a

32
=  eT]jTT 9a

33
= .

4.2.2  e s>  |]eD+ 
	 m  n&TesTd\T n  \Te esTd\T *jTTq e A jTT s>  |]eD+ m x n 

n #|e#TqT.  (m u n n #<TeeTT)

	 A
1

4

2

5

3

6
= c m  nqT e jT+<T 2 n&T esTd\T eT]jTT 3 \Te esTd\T \e.  

eq,  A jTT  s>  2 3# . 

m n#  e yTT<{~ m n&T esTd\ d+KqT eT]jTT s+&e~ n  \Te esTd\ 
d+KqT ddT+~.

4.3  e\ seTT\T (Types of matrices)
	 = e\ seTT\qT >] HsT=H<eTT.
  (i)	 n&T esTd e (Row Matrix)
	   n&T esTdqT eeTT *q eqT n&T esTd e n+<TsT. n&T 
esTd eqT n&T esTd d~X n L& n+<TsT. <VsD: A 5 3 4 1=^ h eT]jTT                                  
B = (–3  0  5)  nqTq$ eTeTT>  1 4#  eT]jTT  1 3#  s> >\ n&T esTd e\T.
k<sDeTT>  A a

ij n1
=

#
^ h  nqT n&T esTd s> n1 # .

 (ii)	 \Te esTd e (Column Matrix)
	   \Te esTdqT eeTT *q eqT \Te esTd e n+<TsT. B    
\Te esTd d~X n L& n+<TsT.

<VsD A = 0

2
c m  eT]jTTB

1

2

5

= f p nqTq$ eTeTT> 12 #  eT]jTT 13 # s> >\ 

\Te esTd e\T. k<sDeTT>, A a
ij m 1

=
#

6 @ nqT \Te esTd e s> m 1# .
(iii)	 #Tsd e (Square Matrix)
	  e n&T esTd\T eT]jTT \Te esTd\T d+K deqyTq,  eqT #Tsd 
e n+<TsT. 

<VsD A 1

3

2

4 2 2
=

#

c m  eT]jTT B
3

1

7

0

5

6

2

7

1 3 3

= -

#

f p nqT #Tsd e s> eTeTT> 

2 eT]jTT 3. k<sDeTT> A a
ij m m

=
#

6 @  nqTq~ m s> >\ #Tsde. #Tsde  
A  eT\eTT\T , , , ,a a a a

mm11 22 33
g  \qT |<q $seTT eT\eTT\T n+<TsT.
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(iv) 	 $s e (Diagonal Matrix)

	 |<q $seTTq |q eT]jTT +< >\ eT\eTT\T XSqeTTq deqeTT> +&T 

#TsdeqT $s e n+<TsT. <VsD A
5

0

0

2
= c m  eT]jTT B

3

0

0

0

0

0

0

0

1

= f p

nqTq$ eTeTT> 2 eT]jTT 3 s>T\T> qT+&T $se\T.  k<sDeTT>  0a
ij
= , i j!  

nsTTq  A a
ij m m

=
#

6 @   $se n #|e#TqT.

   $s e |<q $seTT = eT\eTT\T dTq\T> +&e#TqT.

(v) 	 n~X e (Scalar Matrix)

	 $s e |<q $seTT n eT\eTT\T XSHsyTq ds+eTT\T> 
deqyTq, < n~X e n+<TsT. <VsD,

	 A
5

0

0

5
= c m eT]jTT B

7

0

0

0

7

0

0

0

7

= f p nqTq$ eTeTT> 2 eT]jTT 3 s>> >\ 

n~Xe\T

	 k<sDeTT>, ,

,
a

i j

k i j

0
ij

!
=

=
)   nsTTq A a

ij m m
=

#
6 @  nqTq~  n~Xe n>TqT.      

k nqTq~  n~X s   

(vi)	 jT{ e (Unit Matrix)

	 $s e |<q $seTT >\ n eT\eTT\T 1 >qTq  eqT jT{ 
e n+<TsT. n  s> *q jT{ eqT In > d+#<sT.  <VsD,

I
1

0

0

12
= c m  eT]jTT   I

1

0

0

0

1

0

0

0

1
3
= f p nqTq~ eTeTT> 2 eT]jTT 3 s>T\T> >\ 

jT{ e\T. k<sDeTT> ,

,
a

i j

i j

1

0
ij

!
=

=
'  nsTTq A a

ij n n
=

#
^ h  nqT #Tsde  

jT{ e n>TqT.

	 >TDseTTqqTd]+ jT{ eqT eT e n n+<TsT. | jT{ 
e nqTq~  n~X e n dweTT> #|e#TqT.   n~X e nqTq~ 
jT{ e> +&e\dq nedseTT<T. d+K\ 1 nqT d+K bqT jT{ e 
*jTT+&TqT.

>eT
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(vii)	 Xq	e		dTq	e	(Null Matrix or Zero Matrix)
   e n eT\eTT\T XSqeTT\sTTq  eqT XSqe   dTq 

e n+<TsT. B O  d+#<sT. <VsDO 0

0

0

0

0

0
= c m  eT]jTT O

0

0

0

0
= c m 

nqTq$, eTeTT> 2I3 eT]jTT 2I2 s>> >\ XSq e\T.

(i)  XSqe, #Tsde> +&e\dq nedseTT <T. (ii) d+K\ dTq nqT 
d+K bqT XSq e eV+#TqT. (iii)  e n< s> >\ XSq eqT 
L&q  rdydq  e es<T.

(viii)		 ejT	e	(Transpose Matrix)
s#qeTT A  e n&T esTd\T eT]jTT \TeesTd\TqT |sdse]& #dq @s&T 
eqT A  ejT e n+<TsT. B  ATn yjTT<TsT (A {Hbdt n #<TeeTT). 

<VsD, A
1

3

2

4

5

6
= c m, nsTTq  A

1

2

5

3

4

6

T
= f p n>TqT k<sDeTT>    A aij m n= #

6 @  nsTTq 

A bT
ij n m= #

6 @  n>TqT. +<T b aij ji= , i = 1, 2, ...., n eT]jTT j = 1, 2, ....., m n>TqT.
<VsD	4.1
 <TsE\ yesDeTT >]w (H) eT]
jTT w (L) >\T bsHV{\ |{ 
#|&q~.yTT<{ eT]jTT s+&e n&TesTd\T 
eTeTT> >]w eT]jTT w >\qT \T| 
eqT yjTTeTT eT]jTT n~weTT>\ sE @< \T|eTT
k<q	 | de#seTTqT e s|eTT  $<eTT> \T|e#TqT.

  A
H

L

88

54

90

56

86

53

84

52

85

52
= = G.    nq> , A 88

54

90

56

86

53

84

52

85

52
= ; E  

 yTT<{ n&T esTd qT+& n~weTT >\ sE eT+> yseTT.
<VsD	4.2
 |r Vs edTe>\ =e\T |+& |<seTT\T eT]jTT e+dT\  yTTeTT >eTT\ 
eTeTT> +< e&q~.                    

edTe I edTe II edTe III edTe IV
=e\T 5 0 1 10

|+& |<seTT\T 0 15 6 9

e+dT\T 7 1 2 8

  de#seTTqT |j+ 3I4 eT]jTT 4I3 e\T yjTTeTT.

keT  eT+>  T<   >TsT   X
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k<q	 | de#seTTqT 3I4 e s|eTT  $<eTT> \T|e#TqT.

	 A

5

0

7

0

15

1

1

6

2

10

9

8

= f p   & \Te esTd\T Vs| edTe\qT \T|qT.  

	 4 3#  eqT B

5

0

1

10

0

15

6

9

7

1

2

8

=

J

L

K
K
K
K

N

P

O
O
O
O
   > yjTe#TqT  

	 & n&T esTd\T Vs| edTe\qT \T|qT.

<VsD 4.3

	 A a

1

6

3

9

4

2

7

2

8

5

0

1

ij
= =

- -

J

L

K
K
K
K

N

P

O
O
O
OO

6 @ .   nqT=q   

	  (i) e jTT s> (ii) a
13

 eT]jTT a
42

 eT\eTT\qT 
	 (iii) eT\eTT 2 jTT kqeTTqT qT>=qTeTT 
k<q	 (1) A  4 n&T esTd\T eT]jTT 3 \Te esTd\T +&T# A jTT s> 4I3.

	(2)  a
13
eT\eTT nqTq~ yTT<{ n&TesTd eT]jTT eT&e \Te esTd \<T  	

	      8.a
13

` = n< $<eTT>  a
42

2=-   eT\eTT 4e n&TesTd eT]jTT 2e \Te 	
	     esTd\<T. 

	 3) eT\eTT 2 nqTq~ 2e n&TesTd eT]jTT 2e \Te esTd \<T. 2.a
22

` =

<VsD 4.4
	 a i j2 3ij = -  > eT\eTT\T +&TqT 2I3 e A a

ij
= 6 @ qT ]+#TeTT.

k<q  k<sDeTT> 2I3 e +~ $<eTT> +&TqT. 

		   	 A
a

a

a

a

a

a
11

21

12

22

13

23

= e o

	  		  a i j2 3ij = -   +<T ,i 1 2=  eT]jTT , ,j 1 2 3=

			   a 2 1 3 1 111 = - =^ ^h h ,  a 2 1 3 2 412 = - =^ ^h h , a 2 1 3 3 713 = - =^ ^h h

			   a 2 2 3 1 121 = - =^ ^h h , a 2 2 3 2 222 = - =^ ^h h , a 2 2 3 3 523 = - =^ ^h h

	 eq e\dq e A
1

1

4

2

7

5
= c m.

<VsD 4.5

		   A
8

1

5

3

2

4
=

-
e o nsTTq,  AT  eT]jTT ( )A

T T  qT qT>=qTeTT
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k<q A 8

1

5

3

2

4
=

-
e o e jTT n&TesTd\T eT]jTT \TeesTd\TqT |sds e]& 

<s A jTT ejT e AT  qT b+<>\eTT. eq A
8

5

2

1

3

4

T
= -f p

	 n< $<eTT>, e ATjTT n&T esTd\T eT]jTT \Te esTd\T |ss e]& <s 

( )A
T T  qT b+<>\eTT. { 	( )A

T T  8

1

5

3

2

4
=

-
e o

 | <VsD qT+&, ( )A A
T T

=  n #$T. @<q e B  ( )B B
T T

=  nqTq~ 
deT>TqT. ( )kA kA

T T
= eT]jTT k nqTq~ @<  n~X s

nudeTT 4.1
  1.	 ysY ByT bsT |yX { <s\T +< e&q~.

 k<sD sE\  (`)  ys+ sE\T  (`)

 |<\T 400 500
 |\T\T 200 250
 e<T\T 300 400

	 |<\T, |\\T eT]jTT ejTdT eT[q bsT\ |yX { <s\ e\qT yjTTeTT        
eT]jTT  e\ s> qT>=qTeTT.

  2.		   q>seTT 6 eTq bsX\\T, 8 q bsX\\T eT]jTT 13 b<$T bsX\\T            
\e.  $eseTT\qT 3I1 eT]jTT 1I3 e\ s|eTT \T|eTT

  3.		  +~e&q e\ s> qT>=qTeTT

	    (i)  1

2

1

3

5

4-

-
e o      (ii) 

7

8

9

f p	    (iii) 
3

6

2

2

1

4

6

1

5

-

-f p      (iv) 3 4 5^ h      (v) 

1

2

9

6

2

3

7

4

-

J

L

K
K
K
K

N

P

O
O
O
O

  4.		   e 8 eT\eTT\T *jTTq, m k<yTq s>T\T n~ *jTT+&TqT?

  5.		   e 30 eT\eTT\Tq, k<yTq e\ s>T\T qT>=qTeTT.

  6.		  A a
ij

= 6 @ nqT eqT +~e&q eT\eTT\ <s 2I2 eqT ]+|eTT.

		  (i)  a ij
ij

= 		  (ii) 2a i j
ij
= -  	 (iii) a

i j
i j

ij
=

+
-

  7.		  A a
ij

= 6 @  nqT e +~e&q eT\eTT\ <s 3I2 eqT ]+|eTT.

		  (i)  a
j
i

ij
= 		  (ii) ( )

a
i j

2
2

ij

2

=
- 	 (iii) a i j

2

2 3
ij
=

-
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  8.		  A

1

5

6

1

4

0

3

7

9

2

4

8

=

-

-f p nsTTq,

		  (i)  e |]eDeTTqT qT>=qTeTT. (ii)  a
24

 eT]jTT a
32

 \eT\eTT\qT yjTTeTT. 
(iii) 7 nqT eT\eTT @ n&T eT]jTT \Te esTd\ \<T.

  9.		  A

2

4

5

3

1

0

= f p, nsTTq A jTT ejTeTTqT qT>=qTeTT.

10.		  A

1

2

3

2

4

5

3

5

6

=

-

-f p,  nsTTq ( )A A
T T

= . n d]#&TeTT.

4.4 	 e\ |]jT\T (Operation on Matrices)
	  $u>eTT e\ deqeTT, n~X# eqT >TD+#T, e\ d+\qeTT, 
ee\qeTT eT]jTT e\ >TDseTT\qT >] #]+#<eTT.
(i)	 e\ deqeTT (Equality of Matrices)
	  A a

ij m n
=

#
6 @  eT]jTT B b

ij m n
=

#
6 @  nqT s+&T e\T deqeTq, 

	 (i) n$  |]eDeTTqT *jTT+&eqT (ii) A  |eT\eTT B  nqTs| 
eT\eTTq deqeTT> jTT+&eqT, nq> a b

ij ij
=    | i eT]jTT j \. 

<VsD, 
6

0

1

3

9

5

f p eT]jTT 6

3

0

9

1

5
c m nqT e\ s>T\T yssT> +&T#  e\T 

deqeTT <T. eT]jTT 1

8

2

5

1

2

8

5
!c cm m, +<T nqTs| eT\eTT\T deqeTT <T.	

<VsD 4.6

	 x

y

z

5

5

9

4

1

3

5

5

1
=c cm m nsTTq x,  y, z $\Te\qT qT>=qTeTT.

k<q	e&q e\T deqyTq+<Tq, y{ nqTs| eT\eTT\T deqyT jTT+&eqT. 
nqTs|eT\eTT\qT b*q. 3, 9x y= = , z 4= .n b+<>\eTT.

<VsD 4.7
	 k~+#TeTT :  y

x

x

y3

6 2

31 4
=

-

+
c em o

k<q	e\T deqyTq+<Tq y{ nqTs|eT\eTT\T deqeTT. M{ nqTs| eT\eTT\
qT b*q y x6 2= -   eT]jTT 3 31 4x y= +  n b+<>\eTT.

	 y = 6 –2x qT eTs= dMTsDeTT ||+q, 3 31 4(6 2 )x x= + -

					       			        x x3 31 24 8= + -
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s#q+

		  `   x = 5  eq   ( )y 6 2 5= - = 4- .

		        x = 5  eT]jTT y = - 4 

(ii)	 n~X# eqT >TD+#T (Multiplication of a Matrix by a Scalar)

	 e&q e A a
ij m n

=
#

6 @  eT]jTT n~Xs (yde d+K) k # @s&T qq e  
B b

ij m n
=

#
6 @  > s+|e#T. +<T b ka

ij ij
=   | i eT]jTT j \.

	 eq n~X k # A  | eT\eTTqT >TD+q B eqT b+< e#TqT B        
B = kA.  n yjTe#TqT.  >TDseTTH n~X >TDseTT n+<TsT. 

	 <VsD :  A = a

d

b

e

c

f
c m nsTTq  kA = k a

d

b

e

c

f
c m = ka

kd

kb

ke

kc

kf
c m n>TqT.

<VsD 4.8
		  A

1

3

2

6

4

5
=

-

-
e o nsTTq  3A qT qT>=qTeTT

k<q :	 A  |r eT\eTTqT 3 # >TD+#> 3A e e#TqT. 

	 3 3A
1

3

2

6

4

5
=

-

-
e o	 ( )

( )

( )

( )

( )

( )

3 1

3 3

3 2

3 6

3 4

3 5
=

-

-
e o 3

9

6

18

12

15
=

-

-
e o

(iii) 	 e\ d+\qeTT (Addition of Matrices)
	 3 u\TsT eT]jTT 3 u*\T >DeTT eT]jTT $Cq XgeTT q+<T b+~q esT\T 
eTeTT> A eT]jTT B e\ <s +< e&q~.
		     >DeTT		                 $Cq XgeTT 

	 A
45

30

72

90

81

65
= c m                     	 B

51

42

80

85

90

70
= c m

	 | $<] b+~q esT\T yTTeTT qT>=qT A eT]jTT B jTT nqTs|         
eT\eTT\qT L&<eTT.

	 A B
45

30

72

90

81

65

51

42

80

85

90

70
+ = +c cm m   > yjTe#TqT.

		   45 51

30 42

72 80

90 85

81 90

65 70
=

+

+

+

+

+

+
e o  96

72

152

175

171

135
= c m

	  e] e, >DeTT eT]jTT $Cq XgeTT q+<T yTT<{ u\T&T b+~q yTT+ 
esT\T 96 n #|#Tq~. n< $<eTT> >DeTT eT]jTT $CqXgeTT q+<T e] u* 
b+~q yTT+ esT\T 135 n \TdT=qe#TqT. 
	 eq,  s> >\ s+&T e\ yTTeTT nqTq~  s+&T e\ nqTs| 
e\eTT\qT L&> @s&Tq >eT+$T.

u\TsT
u*\T

u\TsT
u*\T
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s#q+
A a

ij m n
=

#
6 @  eT]jTT B b

ij m n
=

#
6 @  \T  s> >\ s+&T e\T nsTTq A  eT]jTT 

B \ d+\qeTT C cij m n= #
6 @  e n>TqT.c a bij ij ij= + , V  i  eT]jTT j .  e\ >\ 

d+K\qqTd]+ d+\ |jTqT s+|&Tq >eT+|eTT. A  eT]jTT B nqT s+&T 
e\ L&qT A+B  # >T]+TsT. yssT s>T\T >\ e\ L&qT s+|eTT. 

<VsD 4.9

	   A
8

5

3

9

2

1
= c m eT]jTT B

1

3

1

0
=

-
c m. A+B  \_+q, < qT>=qTeTT.

k<q  A  s> 2I3 eT]jTT B s> 2I2 nsTTq+<Tq A eT]jTT B e\ d+\qeTT 
k<eTT<T. 
<VsD 4.10

	  A
5

1

6

0

2

4

3

2
=

-
c m eT]jTT  B

3

2

1

8

4

2

7

3
=

-
c m nsTTq, A+B  qT>=qTeTT

k<q	A eT]jTT B \T  s> 2I4 *q e\T nsTTq+<Tq A eT]jTT B \        d+\
qeTT s+#e#TqT. 

		  eq   	  A B
5

1

6

0

2

4

3

2

3

2

1

8

4

2

7

3
+ =

-
+

-
c cm m

		                	 5 3

1 2

6 1

0 8

2 4

4 2

3 7

2 3
=

+

+

-

+

- +

+

+

+
e o

		  qT      A B
8

3

5

8

2

6

10

5
+ = c m

(iv) 	 TTD e (Negative of a Matrix)
	 e A a

xij m n
= 6 @ jTT TTD eqT A-  > d+#<sT. eT]jTT B 

( 1)A A- = - . > s+|e#T nq> A b
xij m n

- = 6 @ . +<T A b awhere
xij m ij ij

- = =-6 @  V  i  eT]jTT j .
(v) 	 e\ ee\qeTT (Subtraction of Matrices)
	 A a

ij m n
=

#
6 @  eT]jTT B b

ij m n
=

#
6 @   s> >\ s+&T e\sTTq A B-  qT 

( ) .A B A B1- = + -  > s+|e#T, nq> A B c
ij

- = 6 @  +<T c a b
ij ij ij
= -  V  i  eT]jTT j

<VsD 4.11
	 sTe\T Z+#T $TyT Vs jTee[ (diet) seTeTT bZq& eTT+<T q\
T>TsT u\TsT eT]jTT q\T>TsT u*\ sTe\T >\ e A q+<T #|&q~. Vs 
jTee[ seTeTT sTy y{ nqTs| sTe\ e B  q+<T #|&q~.

	
A

35

42

40

38

28

41

45

30
= c m

				 
B

32

40

35

30

27

34

41

27
= c m

  
	 u\TsT eT]jTT u*\ Zq sTe\qT qT>=qTeTT 

u\TsT
u*\T

u\TsT
u*\T
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>eT

k<q     Zq sTe\ e  A B
35

42

40

38

28

41

45

30

32

40

35

30

27

34

41

27
- = -c cm m

					                3

2

5

8

1

7

4

3
= c m.

4.5	 e d+\q <seTT\T (Properties of matrix addition)
	 (i)			  e\ d+\q+ $eTjTeTT
				    s> *q @< s+&T e\T A eT]jTT B nsTTq, A+B = B+A n>TqT.
 (ii)		  e\ d+\q+ kV#s+
				    s> *q @< eT&T e\T A, B e]jTT C nsTTq
				   ( ) ( )A B C A B C+ + = + +   n>TqT.
	(iii)		  e\ d+\q eTeTT
			  e\ d+\q+ XSq  dTq e eTeT>TqT.e A  jTT s>   

m#n nsTTq A + O  = O  + A = A n>TqT, +<T O  nqTq~ m#n s> >\ XSq 
e n>TqT.

	(iv) 		  e\ d+\q $eT+ 
				  e A  B nqTq~ d+\q $eTyTq, B + A = A + B = O n>TqT.
			  ( ) ( )A A A A+ - = - + =O , n>T# A-   A  jTT d+\q $eT+ n+<TsT.

    e jTT d+\q $eT+ nqTq~ < TTD e n>TqT eT]jTT ~ @eT>TqT.

nudeTT 4.2
1.	 +~ e dMTsDeTT qT+& x, y eT]jTT z $\Te\T qT>=qTeTT.				  
	 x y

z

5 2

0

4

4 6

12

0

8

2

+ -

+
=

-
e co m

2.	
x y

x y

2

3

5

13

+

-
=e co m nsTTq x eT]jTT y \qT k~+#TeTT.

3.	 A
2

9

3

5

1

7

5

1
=

-
-

-
e eo o, nsTTq A  jTT d+\q $eT+ qT>=qTeTT.

4.		 A
3

5

2

1
= c m eT]jTT B

8

4

1

3
=

-
c m nqT=q C A B2= +  nsTTq e C qT 

qT>=qTeTT.

5.	 A
4

5

2

9
=

-

-
e o eT]jTT B

8

1

2

3
=

- -
e o nsTTq, A B6 3-  qT>=qTeTT.

6.	 a b
2

3

1

1

10

5
+

-
=c c cm m m nsTTq, a  eT]jTT b \qT qT>=qTeTT. 



134 10th Std. Mathematics

7.	  2 3X Y
2

4

3

0
+ = c m eT]jTT 3 2X Y

2

1

2

5
+ =

-

-
e o nsTTq, X eT]jTT Y  qT>=qTeTT.

8.	 3
x

y

x

y

2 9

4

2

2 +
-

=
-

e e co o m nsTTq, x  eT]jTT y \qTk~+#TeTT

9.	 ,A B
3

5

2

1

1

2

2

3
= =

-
c cm m  eT]jTT A B O

0

0

0

0
and-

= c m  nsTTq, 

	 (i)  A B B A+ = + 	    (ii)  ( ) ( )A A O A A+ - = = - +  jT d]#&TeTT.

10.	 ,A B

4

1

0

1

2

3

2

3

2

2

6

2

0

2

4

4

8

6

= - =f fp p  eT]jTT C
1

5

1

2

0

1

3

2

1

=

-

-

f p nsTTq,
 
	 ( ) ( )A B C A B C+ + = + +   d]#&TeTT.

11.	   m\ +|ysT eT eT&T <TDXK\ jT+<T n$Tq = m+sYfHyT+{ 
($H<) m\ edTe\qT ]sT #jTT<s ysT ds|s #dq y{ dsTuT 
#dT>\sT. s+&T yseTT\ n$Tq $eseTT\T +~ |{ <s #|&q~.

{.$.  &.$.&. $&j>yT d.&. |jTsY

yseTT I
<TDeTT I 30 15 12 10

<TDeTT II 40 20 15 15

<TDeTT III 25 18 10 12

yseTT II
<TDeTT I 25 12 8 6

<TDeTT II 32 10 10 12

<TDeTT III 22 15 8 10

e d+\qeTT |j+ s+&T yseTT\ n$Tq edTe\ yTTeTTqT qT>=qTeTT

12.	    =\qT  sE |yX sTdTeTT +~ $<eTT> q~.

~qd] |yX sTdTeTT ` 
dueTTqysT |\\T |<\T

2.00 p.m.  eTT+<T 20 30

2.00 p.m.  sTy 30 40

dueTTysT
2.00 p.m.  eTT+<T 25 35

2.00 p.m.  sTy 40 50

dueTT ysT #*+#T n~sTdTeTTqT \T| eqT yjTTeTT 
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4.6. e\ >TDs+ (Multiplication of matrices)
	 d* 3 \eTT\T eT]jTT 2 |, MTH 4 \eTT\T eT]jTT 5 | =qT XsTT+]. 
\eTT eT]jTT | <s\T eTeTT>  ` 10 eT]jTT  ` 5 nsTTq, ] m+ Ks>TqT?

	   3 10 2 5 40# #+ = ,  qT d*   ` 40 eqT.

             4 10 5 5 65# #+ = ,  qT MTH  ` 65 eqT.
	 e\ >TDs+ |j+ B #jT>\eTT.
	 | dMTsDeTTqT +~ $<eTT> yjTTeTT
		         e\dq$ 	      <s (` \)             e\dq |eTT (` \)

	                     3

4

2

5

10

5
c cm m		      3 10 2 5

4 10 5 5

40

65

# #

# #

+

+
=e co m

	 eTs= <TDeTT \eTT eT]jTT | <s\T eTeTT> ` 8 eT]jTT ` 4 nqT=q, 
d*, MTH\ edq &T eTeTT> 3 8 2 4# #+  = ` 32 eT]jTT 4 8 5 4# #+ = ` 52.         
| de#seTTqT  $<eTT> yjTe#TqT.
		   e\dq$ 		  <s (` \)         e\dq |eTT (` \)

      	                   3

4

2

5
c m	            8

4
c m		  3 8 2 4

4 8 5 4

32

52

# #

# #

+

+
=e co m

| s+&T d+|Tq\>\ de#seTTqT *d e s|eTT +~ $<eTT> #|e#TqT.
	        e\dq$     <s (` \)                  e\dq |eTT (` \)

                    3

4

2

5
c m        10

5

8

4
c m		  3 10 2 5

4 10 5 5

3 8 2 4

4 8 5 4

# #

# #

# #

# #

+

+

+

+
e o = 40

65

32

52
c m

	 | <VsDeTT qT+&, yTT<{ e \Te esTd\ d+K, s+&e e 
n&TesTd\ d+U deqeTT nsTTq s+&T e\ >TDseTT k<eT>Tq >eT+|eTT. 
yTT<{ e n&TesTd eT]jTT s+&e e \Te esTd\qT rdT= eT\eTT\ y]> 
>TD+ eT]jTT y{ yTTeTT\ <s \eqT b+<e#TqT. 

	 <VsD A
2

3

1

4
=

-
c m eT]jTT B

3

5

9

7
=

-
c m nsTTq, AB \ \eTT +~ $<eTT> 

$e]+#&q~.

			    AB 2

3

1

4

3

5

9

7
=

- -
c cm m

kbqeTT 1: 		A jTT yTT<{ n&T esTd d+K\qT B jTT yTT<{ \Te esTd d+K\# 
>TD+ e#T \eTT\ L& |*eTTqT AB jTT yTT<{ n&TesTd eT]jTT 
yTT<{ \Te esTd jT+<T +#TeTT.

		  ( ) ( )

3 4

9

7

2 1 2 13

5

3 5-
=

- + -
c c em m o

d*
MTH

d*
MTH

d*
MTH
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s#q+

kbqeTT 2:		 kbqeTT 1  n< |<qqTd]+, A jTT yTT<{ n&T esTdqT eT]jTT B 
jTT s+&e \Te esTdqT|j+ |*eTTqT AB jTT yTT<{ n&TesTd 
eT]jTT s+&e \Te esTd jT+<T yjTTeTT.

		  ( ) ( ) ( ) ( )

3 4

3

5

2 3 1 52 1 2 19

7

9 7
=

+ - +- -- -
c c em m o

kbqeTT 3:	 A  jTT  s+&e n&T esTd eT]jTT B jTT  yTT<{ \Te esTd n< 
|<qqTd]+#TeTT. |*eTTqT AB jTT s+&e n&TesTd eT]jTT yTT<{          
\TeesTd jT+<T yjTTeTT.

		  ( ) ( )

( ) ( )

( ) ( )2 1 9

7

2 3 1 5 2 9 1 7

3 4 3 4

3

5 3 5

- -
=

+ -

+

- + -
c c em m o

kbqeTT 4:	 A jTT s+&e n&T esTd eT]jTT B jTT s+&e \Te esTd d+K\qT 
n< $<eTT> #jTTeTT.

		  ( ) ( )

( ) ( )

( ) ( )

( ) ( )

2 1 3

5

2 3 1 5

3 3 4 5

2 9 1 7

3 4 3 4

9

7 9 7

-
=

+ -

+

- + -

+

-

-
c c em m o

kbqeTT 5:	 AB \ e b+<T d]+|eTT.

		  ( ) ( )

( ) ( )

( ) ( )

( ) ( )

2 1

3 4

2 1

3 4

3 5

3 5

9 7

9 7

1

29

25

1

+

+

+

+
=

- --

-

-
e co m

A a
ij m n

=
#

6 @   eT]jTT B b
ij n p

=
#

6 @  nsTTq \e AB qT s+|& eT]jTT B 
jTT s> m p#  n>TqT. B +~ |eTT <s $e]+#e#TqT.

<VsD 4.12
	 +~ e \eTTqT s+#>\e, < \T|eTT. s+qsTTq \e       
|]eDeTTqT qT>=qTeTT.  (i)  A2 5#  eT]jTT B5 4#  	 (ii) A1 3#  eT]jTT B4 3#

k<q    
 (i)		  A  \TeesTd\d+K eT]jTT B  n&TesTd\ d+K deqeTT. eq AB 

\eTTqT qT>=qe#TqT. \e AB s>  2 4#  n>TqT.   
(ii)		  A  jTT s> 1I3 eT]jTT B jTT s> 4I3 e&q~. |&T A  \Te 

esTd\ d+K eT]jTT B  n&TesTd\ d+K deqeTT <T. eq \e 
AB qT qT>=qeTT.

nm # n p#
A B

 $<eTT> e+&eqT

\ e AB jTT s> m p#
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<VsD 4.13

	 k~+#TeTT:   x

y

3

4

2

5

8

13
=c c cm m m

k<q	    x

y

3

4

2

5

8

13
=c c cm m m  n e&q~.

	 ( 	   x y

x y

3 2

4 5

8

13

+

+
=e co m

	 nqTs| eT\eTT\qT deq|sq,

	               3 2 8x y+ =    eT]jTT        4 5 13x y+ =   
	

x y

x y

5 3

3 2 8 0

and
(

+

+ - = + eT]jTT  x y4 5 13 0+ - =  .
	 n&T>TDs |< dMTsDeTT\T k~+#>,
			        x		  y	   1
		  2	          –8	        3	         2
		  5	          –13	        4	         5

	  ( x
26 40- +

  =   y
32 39- +

 =  
15 8

1
-

    (   x
14

 = y
7

 = 
7
1  .

		    eq,   ,x y2 1= =

<VsD 4.14

	 A
a

c

b

d
= c m eT]jTT I

1

0

0

1
2 = c m nsTTq, ( ) ( )A a d A bc ad I

2

2
- + = -  n #|eTT.

k<q	 A A A
2

#=  > rdT=q,

				          a

c

b

d

a

c

b

d
= c cm m a bc

ac cd

ab bd

bc d

2

2=
+

+

+

+
e o                      	 (1)

        			     ( ) ( )a d A a d
a

c

b

d
+ = + c m

				          a ad

ac cd

ab bd

ad d

2

2=
+

+

+

+
e o					     (2)

 (1)  eT]jTT (2)  qT+& 		

 ( )A a d A
a bc

ac cd

ab bd

bc d

a ad

ac cd

ab bd

ad d

2
2

2

2

2- + =
+

+

+

+
-

+

+

+

+
e eo o

				              bc ad

bc ad0

0
=

-

-
e o ( )bc ad

1

0

0

1
= - c m .

         eq,  ( ) ( )A a d A bc ad I
2

2
- + = - .
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4.7 	 e\ >TDs <s\T (Properties of matrix multiplication)
	 d+K\ >TDseTT q+<T >\ = eTTKyTq <seTT\T e\ >TDs+ q+<T e. 
nTe+{ <seTT\T (i)  AB BA!  (k<sDeTT>) (ii) AB = 0,  A  B  XSqe n 
d+#T <T. (iii)  ,AB AC=  A nqTq~ XSHs e nsTTq  B = C n d+#T <T.

   	  <VsD, , ,A B C
0

0

0

1

1

3

2

4

5

3

6

4
= = =c c cm m m  eT]jTT D 1

0

0

0
= e o  nqT=q, 

	 (i)  AB BA!   (ii) AD = 0 nsTTqqT, A eT]jTT D \T XSq e\T e eT]jTT             
	 (iii)  	 ,AB AC=   B !  C. = <VsDeTT\ <s e\ >TDs <seTT\qT 
		  ##<eTT.
i)	 e\ >TDs+ $eTjT+<T (Matrix multiplication is not commutative)

	 A eT]jTT B s+&T e\sTTq AB eT]jTT BA  b+~q|{, AB = BA >               
+&e\dq neds+ <T.
<VsD 4.15

	 A

8

2

0

7

4

3

= -

-

f p eT]jTT B
9

6

3

1

2

5
=

-

-
e o nsTTq, AB eT]jTT BA  \T \_+#Tqfq y{ 

qT>=qTeTT.

k<q	e A s> 3I2 eT]jTT B s> 2I3 qT AB eT]jTT BA  s+&T \eTT\qT 
s+|e#TqT.

	           AB
8

2

0

7

4

3

9

6

3

1

2

5
= -

-
-

- -
f ep o

			       
72 42

18 24

0 18

24 7

6 4

0 3

16 35

4 20

0 15

=

-

- +

+

- +

-

-

+

- -

-

f p =  
30

6

18

17

2

3

51

24

15

-

-

-

-

f p

n<$<eTT>,

	          BA 9

6

3

1

2

5

8

2

0

7

4

3

=
-

- -
-

-

e fo p 
78

50

69

61
=

-

-
e o.  (AB BA!  n >eT+|eTT)

   s> >\ s+&T $s e\ \eTT $eTjTeT>TqT. eT]jTT >TDseTT  
s> >\ @< #Tsd e jTT{ e $eTjTeT>TqT.

(ii)	 e >TDs dV#s+ (Matrix multiplication is always associative)
	 A, B eT]jTT C,  @< eT&T e\ (AB)C = A(BC) n>TqT. (deqeTTq 
sTy|\$ \_+q|&T)
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(iii)	 d+\qeTT| e >TDs $u> HjT+ (Matrix multiplication is distributive 
over addition)

	 A, B eT]jTT C,  @y eT&T e\  (i)   ( )A B C AB AC+ = +    
	 (ii)  ( )A B C AC BC+ = +  n>TqT. (deqeTTq sTy|\$ \_+q|&T)
<VsD 4.16

	 ,A B
3

1

2

4

2

6

5

7
=

-
=

-
e co m eT]jTT ,A B C

1

5

1

3
and

-
=

-
em o  nsTTq, ( )A B C AB AC+ = +   

n d]#&TeTT.

k<q 	           B C
2

6

5

7

1

5

1

3
+ =

-
+

-
c em o 1

1

6

10
=

-
c m

                    ( )A B C
3

1

2

4

1

1

6

10
+ =

-

-
e co m 1

5

38

34
=

-
c m			   (1)

	         AB AC
3

1

2

4

2

6

5

7

3

1

2

4

1

5

1

3
+ =

-

-
+

- -
e c e eo m o o

			   6 12

2 24

15 14

5 28

3 10

1 20

3 6

1 12
=

- +

+

+

- +
+

-

- -

+

- +
e eo o

		        	 6

26

29

23

7

21

9

11
= +

-

-
c em o 

			   1

5

38

34
=

-
c m							      (2)

	 (1) eT]jTT (2) qT+&, ( )A B C AB AC+ = +  .

(iv)	 >TDs e+X+ (Existence of multiplicative identity)
	 k<sD ;>DeTT q+<T d+K 1# @< d+KqT >TD+q n< d+K e#TqqT 
<seTT \<T. |&T  keq ueqqT e\ ;>DeTTq+<T |]#jTeTT #d<eTT.
 	 n s> >\ @< #Tsde A  AI IA A= =  nsTTq, I nqTq~ n s> >\ 
eT e. {, >TDseTT q+<T I qT eTe n n+<TsT.
<VsD 4.17

A
1

9

3

6
=

-
e o , nsTTq  AI IA A= =  jT d]#&TeTT.  & I nqTq~ 2 s> >\ eT 

e.

k<q 		    AI 1

9

3

6

1

0

0

1
=

-
e co m = 1 0

9 0

0 3

0 6

+

+

+

-
e o

1

9

3

6
=

-
e o A=

 	 eT]jTT IA 1

0

0

1

1

9

3

6
=

-
c em o 1 0

0 9

3 0

0 6
=

+

+

+

-
e o

1

9

3

6
=

-
e o A=

	 {  AI IA A= = .
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(v)	 >TDs $eTeTT (Existence of multiplicative inverse)
	 n s> >\ #Tsde A nsTTq, n< n s> *q #Tsde B +&         
A B = BA = I nsTTq, B nqTq~ A jTT >TDs $eT+ n>TqT. <  A 1-  # d+TsT. 
# I  nqTq~ n  s> >\ eTe

1) 2

4

3

6
c m  +{ = #Tsd e\ >TDs $eT+ *jTT+&<T.

2) B nqTq~ A jTT >TDs $eT+ nsTTq, A nqTq~ B  jTT >TDs $eT+ n>TqT.
3)  #Tsde >TDs $eT+ \_+q, n~ @eT>TqT.	

<VsD 4.18

       3

1

5

2
c m  eT]jTT 2

1

5

3-

-
e o nqTq~  <={ >TDs $eT+ n>Tq s|+#TeTT. 

k<q	       I
3

1

5

2

2

1

5

3

6 5

2 2

15 15

5 6

1

0

0

1-

-
=

-

-

- +

- +
= =c e e cm o o m

        eT]jTT I
2

1

5

3

3

1

5

2

6 5

3 3

10 10

5 6

1

0

0

1-

-
=

-

- +

-

- +
= =e c e co m o m

		  q e\T <={ >TDs $eT+ n>TqT
(vi)	 ejTe\ |eT+ (Reversal law for transpose of  matrices)

	 A eT]jTT B nqT s+&T e\T eT]jTT AB  qT>=qT Mq, ( )AB B A
T T T
=  n>TqT.

<VsD 4.19

	 A

2

4

5
= f p eT]jTT B 1 3 6= ^ h nsTTq, ( )AB B A

T T T
=  jT d]#&TeTT

k<q  	  	 AB	 = 
2

4

5

1 3 6

-

-f ^p h 	
2

4

5

6

12

15

12

24

30

=

- -

-

-

> H

	 qT,	 AB T^ h 	 = 
2

6

12

4

12

24

5

15

30

-

-

- -

f p 					     (1)	

	 |&T ,   B A

1

3

6

2 4 5T T
=

-

-f ^p h

		     	               
2

6

12

4

12

24

5

15

30

=

-

-

- -

f p   					     (2)

		  (1) eT]jTT (2)  qT+&  ( )AB B A
T T T
=  n>TqT.
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nudeTT 4.3
  1.	 +~ e\ \eTTqT qT>=qT Mq, y{ \eTT\ s> \T|eTT. 

	   (i)	 AB, +<T ,A a B b
x xij ij4 3 3 2

= =6 6@ @ 	 (ii)  PQ, +<T  ,P p Q q
x xij ij4 3 4 3

= =6 6@ @

	 (iii)	 MN, +<T ,M m N n
x xij ij3 1 1 5

= =6 6@ @ 	 (iv)  RS, +<T  ,R r S s
x xij ij2 2 2 2

= =6 6@ @

  2.	 +~ e\ \eTT \_+qfq qT>=qTeTT.

	   (i)	 2 1
5

4
-^ ch m			   (ii) 3

5

2

1

4

2

1

7

-
c cm m

	 (iii)	 2

4

9

1

3

0

4

6

2

2

7

1
-

-
-

-

e fo p	 (iv) 6

3
2 7

-
-e ^o h  

  3.	 |+&T neTTy&T q <TDeTTjT+<T |+&qT nyTqT. |, e$T& eT]jTT H]+ 
|+& <s\T eTeTT> ` 20, ` 10 eT]jTT  ` 5 > q$ . eT&T sE\ neT\T +~ 
e&q~.	

sE\T | e$T& H]+ 
1 50 60 30
2 40 70 20
3 60 40 10

	 |sE \_+#T yTTeTT q><T eT]jTT eT&T |+&qT *| n$Tq e#T yTTeTT q><TqT 
\T| e\ s|eTTqT yjTTeTT.

  4.	 x

y

x1

3

2

3 0

0

9

0

0
=c c cm m m. nsTTq x eT]jTT y  $\Te\qT qT>=qTeTT

  5.	 ,A X
x

y

5

7

3

5
= =c cm m , , X C

3

5

5

11
n= = =

-

-
e o eT]jTT AX C=  nsTTq, x eT]jTT y  $\Te\qT 

qT>=qTeTT.

  6.	 A
1

2

1

3
=

-
c m nsTTq,  4 5A A I O

2

2
- + = . n #|eTT.

  7.	 A
3

4

2

0
= c m eT]jTT B 3

3

0

2
= c mnsTTq, AB eT]jTT BA \qT qT>=qTeTT. n$ deqe?

  8.	 ,A B
1

1

2

2

1

3

0

1

2

=
-

=c fm p eT]jTT C
1

2
1 2 1and-

= = ^p h  nsTTq, ( ) ( )AB C A BC=  jT d]#&TeTT.
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  9.	  A
5

7

2

3
= ; EeT]jTT B

2

1

1

1
=

-

-= G nsTTq ( )AB B A
T T T
= jT d]#&TeTT.

10.	 A
5

7

2

3
= c m  eT]jTT B 3

7

2

5
=

-

-
e o nqTq~ e >TDseTT  <={ $eT+ 

n>Tq s|+|eTT.

11.	 k~+#TeTT  0x
x

1
1

2

0

3 5- -
=^ e c ^h o m h.

12.	 A
1

2

4

3
=

-

-
e o eT]jTT B

1

3

6

2
=

-

-
e o nsTTq, ( ) 2A B A AB B

2 2 2
!+ + +  n 

s|+|eTT.

13.	 ,A B
3

7

3

6

8

0

7

9
= =c cm m eT]jTT C

2

4

3

6
=

-
c m nsTTq, (A+B)+C eT]jTT AC+BC \qT 

qT>=qTeTT. ( )A B C AC BC+ = +  n>TH? 

nudeTT 4.4
d]jTq de<qeTTqT mqT=qTeTT

 1.	 +~ |e#qeTT\ @~ deTT <T?  	

	 (A) 	 n~X e nqTq~  #Tsde n>TqT	

	 (B)  	 $eT e nqTq~  #Tsde n>TqT

	 (C)  	 n~X e nqTq~  $se n>TqT	

	 (D) 	 $s e nqTq~  n~X e n>TqT

  2.	 e A a
ij m n

=
#

6 @  nqTq~  #Tsde n>T

	 (A) m n1 	 (B) m n2 	 (d) m 1= 	 (D) m = n

  3.	 x

y x

y3 7

1

5

2 3

1

8

2

8

+

+ -
=

-
e eo o nsTTq x eT]jTT y $\Te\T eTeTT>

	 (A) 	 –2 , 7	 (B)  
3
1- , 7	 (C) 

3
1-  , 

3
2- 	 (D)  2 , –7

  4.	 A 1 2 3= -^ h eT]jTT B

1

2

3

=

-

f p nsTTq  A + B

	 (A)  0 0 0^ h		  (B) 
0

0

0

f p

	 (C) 14-^ h  		  (D) s+|eTT
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  5.	  e jTT s> 2I3 nsTTq  e eT\eTT\ d+K

	 (A)  5	 (B)  6	 (C)  2	 (D)  3

  6.	 4
x

8 4

8

2

1

1

2
=c cm m nsTTq x  $\Te

	 (A)  1	 (B)  2	 (C)  
4
1 	 (D)  4

  7.	 A s>  3I4 eT]jTT B s> 4I3 nsTTq, BA  s>   

	 (A)  3 3# 		  (B)  4 4# 		  (C)  4 3# 	      (D) #|eTT

  8.	 A
1

0

1

2
1 2# =c ^m h nsTTq A s>

	 (A) 2 1# 	 (B) 2 2# 	 (C) 1 2# 	 (D) 3 2#

  9.	 A eT]jTT B nqT #Tsde\ AB = I  eT]jTT BA = I  nsTTq B nqTq~

	 (A) eTe		  (B) XSqe

	 (C) A jTT e >TDs $eT+	 (D) A-

10.	 x

y

1

2

2

1

2

4
=c c cm m m nsTTq, x eT]jTT y $\Te\T eTeTT>

	 (A)  2 , 0 	 (B)  0 , 2	 (C)  0 , 2-  	 (D)  1 , 1

11.	 A
1

3

2

4
=

-

-
e o eT]jTT A B O+ = , nsTTq B nqTq~

	 (A) 1

3

2

4-

-
e o	 (B) 1

3

2

4

-

-
e o	 (C) 1

3

2

4

-

-

-

-
e o	 (D) 1

0

0

1
c m

12.	 A
4

6

2

3
=

-

-
e o, nsTTq A2  nqTq~

	 (A) 16

36

4

9
c m	 (B) 8

12

4

6

-

-
e o	 (C) 4

6

2

3

-

-
e o	 (D) 4

6

2

3

-

-
e o

13.	 A s> m n#  eT]jTT B  s> p q#  nsTTq A  eT]jTT B \ d+\qeTT k<eT>T

	 (A) m p= 	 (B) n = q	 (C) n = p	 (D) m = p, n = q

14.	 ,
a

1

3

2

2

1

5

0-
=c e cm o m nsTTq, a $\Te

	 (A)  8	 (B) 4	 (C) 2	 (D) 11
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15.	 A
a

c

b

a
=

-
e o nsTTq A I2

=  n>T 

	 (A) 1 0
2
a bc+ + = 		  (B) 1 0

2
a bc- + =

	 (C) 1 0
2
a bc- - = 		  (D) 1 0

2
a bc+ - =

16.	 A a
ij 2 2

=
#

6 @  eT]jTT ,a i j
ij
= +  nsTTq A = 

	 (A)  1

3

2

4
c m	 (B) 2

3

3

4
c m	 (C) 2

4

3

5
c m	 (D) 4

6

5

7
c m

17.	 a

c

b

d

1

0

0

1

1

0

0

1

-
=

-
c c em m o nsTTq, a, b, c eT]jTT d $\Te\T eTeTT>

	 (A) , , ,1 0 0 1- - 	 (B) 1, 0, 0, 1	 (C) , , ,1 0 1 0- 	 (D) 1, 0, 0, 0

18.	 A
7

1

2

3
= c m  eT]jTT A B

1

2

0

4
+ =

-

-
e o nsTTq e B = 

	 (A) 1

0

0

1
c m	 (B) 6

3

2

1-
e o	 (C) 8

1

2

7

- -

-
e o	 (D) 8

1

2

7-
e o

19.	 20x5 1

2

1

3

- =^ f ^h p h  nsTTq x $\Te 

	 (A) 7		 (B) 7- 	 (C) 
7
1 	 (D) 0

20.	  s> *q A eT]jTT B nqTq$ @y s+&T #Tsde\T nsTTq +~ y{ 
@~ deT>TqT?

	 (A)  ( )AB A B
T T T
= 	 (B)  ( )A B A B

T T T T
=    (C)  ( )AB BAT

= 	 (D)  ( )AB B A
T T T
=

 q	 d+K\qT Bs#Tsks neT] neTsTqT e n+<TsT.
 q 	m n&T esTd\T eT]jTT n  \Te esTd\T *q e jTT s> m n#  n>TqT.
 q 	m = 1 nsTTq A a

ij m n
=

#
6 @  nqTq~  n&TesTd e n>TqT.

 q 	n = 1 nsTTq A a
ij m n

=
#

6 @  nqTq~  \TeesTd e n>TqT.

 q 	m n=  nsTTq A a
ij m n

=
#

6 @  nqTq~  #Tsde n>TqT.

 q 	i j!  > +& aijR0 nsTTq A a
ij n n

=
#

6 @  nqTq~  $se n>TqT.

 q 	i j!  > +& aijR0 nsTTq eT]jTT i j=   > +& a kij = , nsTTq A a
ij n n

=
#

6 @  nqTq~ 
 n~X e n>TqT. (k nqTq~ XSHs ds+eTT).

eTTU+XeTT\T
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 q 	 i j=   > +& aij R 1 nsTTq eT]jTT i j!  > +& aijR0 nsTTq A a
ij

= 6 @ nqTq~  
eT e>TqT. 

 q	 n eT\eTT\T XSqeTT\T> >\ eqT XSqe n+<TsT. 

 q	  s> >\ A eT]jTT B e\ nqTs|eT\eTT\T deqyTq A eT]jTT B 
e\T deq e\>TqT.

 q	  s> >\ s+&T e\ d+\qeTT  ee\qeTT #jT M\>TqT.

 q	 e\ d+\q $eTjT+

	  s> >\  A eT]jTT B e\  A B B A+ = +  n>TqT.

 q	 e\ d+\q+ kV#s+

	  q>>\ A, B eT]jTT C e\  ( ) ( ),A B C A B C+ + = + + n>TqT 

 q	 A e s> m#n eT]jTT B e s> n#p nsTTq AB e \eTTqT 
s+|&TqT eT]jTT B s> m#p n>TqT.

 q	 keqeTT>, e\ >TDs+ $eTjT+ <T i.e.,AB BA! .

 q	 e\ >TDs+ kV#s+ n>TqT i.e., (AB)C = A(BC), s+&Ty|\ \_+qfq.

 q	 A AT T
=^ h , A B A BT T T

+ = +^ h  eT]jTT AB B AT T T
=^ h

 q 	AB = BA = I nsTTq, A eT]jTT B \T  <={ >TDs $eT+ n>TqT.

 q	 AB = 0 nsTTq, A = 0  B = 0 > +&qedseTT <T.

MT \Tk?
	  $T*jTH nyT] &\s $\Te#jTT @u VQeqeTT yTTyTT< 2003 
d+eseTT VQ]+#&q~. ~  n+srjT VQeqeTT. Hs yC d+d 
| d+eseTT Hs <X| sE eT\eTT> sT  n+H |U>+q >D 
yT<e\ e&T#Tq~.
	 #H q>seTT +q +&`nyT] >D XdE&q S.R. oyd es<H 
2007 d+eseTT  @u VQeqeTT H=d].  d+ue b<$T 
d<+eTT    >]w $#\qeTT\qT @eTT #dq+<T  VQeqeTT e&q~.



  

s| C$T

5.1 |]#jT+
	 s| |< eT]jTT ;>DeTT\ $XwD    d<+eTT\
qT |j+ n<jTq+#jTT sU>DeTTH s| C$T 
 yXw sU>D+ n+<TsT. ~ ;JjT |*eTT\qT 
C$TrjTeTT> deTqjT|s#T <V<|&T# ;>D+ 
eT]jTT sU>D+ eT<  e+q e dVjT|&TqT. |+ 
y eT]jTT >D XgE&q s &s ;>DeTTqT 
|j+ sU>D+qT  |D[ <+> rdT=e#qT. 
>D XdeTT s|eTT\ |j>eTT &s jTT wjT. 
~ sU>D n<jTqeTTq $|yeTjTqT. 1637 q 
>+<eTsTTq  CyT{ |#T]+#qT.  >+<+ nqT 
C$TrjT deTdqT ;JjT dMTsD+> e] < d]+ 
 s  dMTsD+qT C$TrjT+> k~+#qT. <                                                                                       
\eTT eTs= |+ >D Xgy |jT & |s{  
s| C$T dr]+ >DXg+  qq 
n<jTqeTTqT $w]+#sT. 1692  s >D Xgy 
nsTTq >f|& $VyH _C, x s|eTT (abscissa) 
eT]jTT y s|eTT (ordinate) e+{ qq |<eTT\qT 
s|C$T |]#jT+ #dqT.
	 \dt eTTs sY |s+, &sY yXw sU>D+, 
qH eT]jTT _C\ \q>DeTT, >D Xg |<T\qT 
Xs *+# $<+> y|+|#dqT.
	 eTqeTT 9e s> s|C$T jTT |<q 
n+XeTTq s|\T, deT\+, deT\+| _+<Te\qT 
>T]+#T eT]jTT s+&T _+<Te\ eT< <s+ e+{ $wj\qT 
nud+$T.  bs+XeTT $uq d+, uTyX\+, 
dssK yT eT]jTT dMTsD+ >] n<jTq+ #jTT<TeTT.

|jTs & |s{
(1601-1665) 

 bH

17e XeTT |<eseTT sD& 
sY eT]jTT |s{ nqT <sT |eTTK 
>D Xgy\ sq ysT |s{, 
jTq yXw sU>D+ jTT 
eT\ d<+eTT\qT qT>=HqT qT 
esK s|eTT\ >]weTT eT]jTT 
weTT\qT qT>=qT ndq |<T\
qT qT>=HqT. qT s| C$T 
>T]+|q w #dqT. &dtsY jTT 
|U |#TsTD nsTTqTe+{  
CyT{   eTT+< |s{ yXw 
sU>DeTT = |]X<H 
$wjTeTT\ y| 1636 H 
|+|D (|#TsTD) #dqT.

	|]#jT+
	$uq d+ 
	 uTeTT eT]jTT 
	 #TsT yX\+
	dssK\T

55
“No human investigation can be called real science if  it cannot be  

demonstrated mathematically” - Leonardo de Vinci

s| C$T
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5.2 $uq d+
	  +~ deTdqT >eT+#<eTT.
A eT]jTT B nqTq$ s+&T q>seTT\T. &T A qT+& 60.MT. sT ~X> |jD+ #d  
s 30 .MT. s ~X> |jD+ #d B q>s+qT #sqT.  f*bH d+d A eT]jTT 
B \T| dssKqT n+seTT> 1:2 w $u+#T P e< |ks >|seTTqT ]+#T 
ssTT+#qT. |&T |ks >|seTT ]+#T P d\eTTqT \TdT=qeqT.	

	 _+<Te A qT ~_+<Te> rdT=qTeTT  P ,x y^ h 
nqTq~ @<  _+<TeqT=qTeTT P  eT]jTT B qT+& 
x  neTTqT eTeTT> C  eT]jTT D \ e< d+~+#TqT 
\+eTT\qT ^jTTeTT. eT]jTT P qT+& BD  \+eTT> E 
e< K+&+#TqT ^jTTeTT. 

	 TPAC  eT]jTT BPET  ds|eT>T#

 	    
PE
AC = 

BE
PC

PB
AP

2
1= =

		  |&T  	
PE
AC 	= 

2
1  

                 	   
x

x
60

(
-

 = 
2
1  	    eT]jTT  	

BE
PC 	= 

2
1

			   2x	= 60 x-    		
y

y
30

(
-

	= 
2
1  

		       	 x	= 20.	    	 2y	= 30 -  y   (   y = 10.

	 `   |ks >|seTT jTT kqeTT P , .20 10^ h  n>TqT
	 | deTdqT e~]> rdT=, keq $uqd+qT ~+#<eTT.
	  ( , )A x y

1 1
‚ ,B x y

2 2^ h nqTq$ s+&T yssT _+<Te\qT=qTeTT. _+<Te ,P x y^ h nqTq~ 
AB  n+seTT> :l m  w $u+q 
				     

PB
AP  =

m
l  n>TqT.

	  |eTT 5.2  qT+& AF CD OD OC x x
1

= = - = -

			      	   PG DE OE OD x x
2

= = - = -

		      eT]jTT PF PD FD y y
1

= - = -  
			                BG BE GE y y

2
= - = -

 	  |&T    T AFP    eT]jTT   PGBT   ds|eTT\T
	 ($esD 6e n<jTeTT 6.3 qT #&TeTT)

				       
PG
AF

BG
PF

PB
AP

m
l= = =

O
x

y

F

G

C ED

A
x

y

(
,

)
1

1

B x y( , )2 2

P
(x

,y
)

|eTT 5.2

|eTT 5.1
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 `   
PG
AF  

m
l=               eT]jTT  

BG
PF  

m
l=  

       (  
x x

x x

2

1

-

-
 

m
l=    (  

y y

y y

2

1

-

-
 

m
l=  

        (  mx mx
1

-  = lx lx
2
-      (  my my

1
-  = ly ly

2
-

    lx mx+  = lx mx
2 1
+    ly my+  = ly my

2 1
+

       (  x = 
l m

lx mx
2 1

+

+
                  (     y = 

l m

ly my
2 1

+

+

  qT :  A x y
,1 1^ h eT]jTT B ,x y

2 2^ h _+<Te\qT \T| sUK+&eTTqT
P nqT _+<Te n+seTT>  :l m   w $u+q

,P
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m n>TqT.   

 BH $uq d+ n n+<TsT.

 +<TeT\eTT> d+u+~ eT&T _+<Te\T @sFjTyTq|&  $uq 
dqT|j+#TjT dweT>T#Tq~.

|eTT\T
  (i)  ,A x y

1 1^ h eT]jTT ,B x y
2 2^ h  _+<Te\qT \T| sUK+&eTTqT uV+> :l m , w 

$u+# _+<Te P s|eTT\T ,
l m

lx mx

l m

ly my
2 1 2 1

-

-

-

-
c m.  d+<seTTq  

m
l  nqTq~ 

TTDeTT. 
 (ii)  AB  eT<_+<Te 
 AB  eT< _+<Te M nsTTq, AB   M nqTq~ n+seTT> 1:1 w $u+#TqT. 
  l = 1  eT]jTT m = 1 \qT $uq deTT ||+q

  AB  eT< _+<Te  M ,
x x y y

2 2
2 1 2 1
+ +

c m.

,A x y
1 1^ h eT]jTT ,B x y

2 2^ h  _+<Te\qT \T| sUK+&eTT jTT 

eT< _+<Te  ,
x x y y

2 2
1 2 1 2
+ +

c m  n>TqT.  

(iii)  uTeTT jTT >TsT +<eTT (Centroid of a triangle)

 ,A x y
1 1^ h, ,B x y

2 2^ h, ,C x y
3 3^ h. oseTT\T> >\  ABCT   

AD, BE eT]jTT CF nqTq$ eT<>sK\T   uT+ 
eT<> sK\T nqTweTT n>TqT. eT]jTT nqTw _+<Te 
>TsT+<eT>TqT.  

 ABCT   jTT >TsT +<eTT G(x , y) nqT=qTeTT. |eTT 5.3
B

A

F

1

2

D C

E

G
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	 BC  eT<_+<Te = D ,
x x y y

2 2
2 3 2 3
+ +

c m

	 uT<seTT qT+& >TsT+<eTT G nqTq~ eT<> sK AD  n+seTT> 2:1 w 
$u+#TqT. 

	 $uq d+ |seTT >TsT+<eTT	

				    G(x , y)  = G 
,

x x
x

y y
y

2 1

2
2

1

2 1

2
2

12 3

1

2 3

1

+

+
+

+

+
+

^
^

^
^f

h
h

h
h p 

				    = G ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m

,x y
1 1^ h, ,x y

2 2^ h eT]jTT , yx3 3^ h  \qT oseTT\T> >\ uTeTT jTT

>TsT+<+ ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m. n>TqT.

<VsD 5.1      
	  ,3 0^ h eT]jTT ,1 4-^ h. _+<Te\qT \T| sUK+&eTT jTT eT<_+<TeqT qT>=qTeTT.

k<q 	 ,x y
1 1^ h eT]jTT ,x y

2 2^ h _+<Te\qT \T| sUK+&eTT jTT 

 eT< _+<Te  	M(x , y) = M ,
x x y y

2 2
1 2 1 2
+ +

c m 

	 `  ,3 0^ h eT]jTT ,1 4-^ h _+<Te\qT \T| 

	 sUK+&eTT jTT eT< _+<Te

	  	 M(x , y ) =  M ,
2

3 1
2

0 4- +` j = M ,1 2^ h.

<VsD 5.2
	 (3,5) eT]jTT (8,10) _+<Te\qT \T| sUK+&eTTqT n+seTT> 2:3 w $u+#T 
_+<TeqT qT>=qTeTT.

k<q e&q _+<Te\qT ,A 3 5^ h‚ ,B 8 10^ h 

nqT=H<eTT, dssK AB  _+<Te P, 2 :3 

w $u+#T#Tq<qT=H<eTT. 

	 $uqd+ |seTT P(x , y) = P ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m 

	 & , , ,x y x y3 5 8 101 1 2 2= = = =  eT]jTT  ,l m2 3= =  

		  ` 	 P(x , y)	= P ,
2 3

2 8 3 3

2 3

2 10 3 5

+

+

+

+^ ^ ^ ^
c

h h h h
m  = P(5 , 7)	                   

B –( 1,4)A(3, 0) M(x, y)

|eTT 5.4

P B(8,10)A(3, 5) ( )x, y

|eTT 5.5

2 3
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<VsD 5.3
	 A(-3, 5) eT]jTT B ( 4, -9) _+<Te\qT \T| sUK+&eTTqT  P(-2 , 3)  _+<Te 
n+seTT> @ w $u+#TqT. 

k<q 	 ,A 3 5-^ h, ,B 4 9-^ h nqTq$ e&q 
_+<Te\T. P (-2 , 3),  AB   n+seTT>  

:l m  w  $u+#T#Tq<qT=H<eTT. 

	 $uq deTT qT+& P ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m= P(-2, 3)  		     (1)

	 & , , ,x y x y3 5 4 91 1 2 2=- = = =- .

            (1) ( ,
l m

l m

l m

l m4 3 9 5

+

+ -

+

- +^ ^ ^ ^
c

h h h h
m	= (-2, 3)

	  x-s|eTT\qT deq|s#>  

 			 
l m
l m4 3
+
- 	= 2-

		           ( 	 6l 	= m

			 
m
l 	= 

6
1

		           i.e.,	 l : m	= 1 : 6

	  eq P,  AB   n+seTT> 1 : 6 w $u+#TqT

	 (i)	 | <VsD  y -s|eTT\qT deqeTT #dT= L& w b+<e#T. 

 	  (ii)	 eT&T _+<Te\T @sFjTeTTq|&T x-s|eTT\H y s|eTT\H deq|s#> 
b+<T w  $<eTT> qT+&TqT.

	 (iii)	  _+<Te sUK+&eTTqT n+seTT>  :l m , w $u+q  
m
l  <HeT>TqT

	 (iv)	  _+<Te sUK+&eTTqT uV+>  :l m , w $u+q  
m
l  uTTDeT>TqT.

<VsD 5.4
	 (4,`1), (`2, `3) \qT \T| sUK+&eTTqT <]+#T _+<Te\qT qT>=qTeTT.

k<q	e&q _+<Te\qT A(4,-1) eT]jTT B(-2,-3)  nqT=H<eTT. P(x,y) eT]jTT Q(a, b) 
\T 	AB  jTT <sD _+<Te\qT=qTeTT. 

	 < |seTT AP PQ QB= =  n>TqT. 
eq AB  P  _+<Te 1 : 2 w         
eT]jTT Q _+<Te 2 : 1 w n+seTT> 
$u+#T#Tq~.

l m

P B(4,-9)A(-3,5) (-2,3)

|eTT 5.6

P Q B(-2,-3)

|eTT 5.7
A(4, –1)

1 2

P B(-2,-3)

|eTT 5.8
A(4, –1)
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`  	 $uq deTTqT+& e\dq _+<Te\T 

  	 P ,
1 2

1 2 2 4

1 2

1 3 2 1

+

- +

+

- + -^ ^ ^ ^
c

h h h h
m, 	Q ,

2 1

2 2 1 4

2 1

2 3 1 1

+

- +

+

- + -^ ^ ^ ^
c

h h h h
m

	 ( , ) ,P x y P
3
2 8

3
3 2( = - + - -` j  eT]jTT   ( , ) ,Q a b Q

3
4 4

3
6 1= - + - -` j

	                     = ,P 2
3
5-` j                   	                 = ,Q 0

3
7-` j.

	 Q nqTq~ PB jTT eT< _+<Te eT]jTT P nqTq~ AQ jTT eT<_+<Te >eT+|eTT. 

<VsD 5.5
A(4, -6), B(3,-2) , C(5, 2) \qT oseTT\T>>\ uTeTT jTT >TsT+<+qT qT>=qTeTT.  
k<q 	 ,x y

1 1^ h, ,x y
2 2^ h, ,x y

3 3^ h \qT oseTT\T> >\ 
uTeTT jTT >TsT+<eTT    

	      G(x , y) = G ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m.

	 &  ( , ) (4, 6) , ( , )x y x y
1 1 2 2

= -  (3, 2), ( , ) (5 , 2)x y
3 3

= - =

	 `   (4, -6), (3,-2) eT]jTT  (5, 2) \qT oseTT\T> 
>\ uT >TsT +<eTT

            G(x , y) =  G ,
3

4 3 5
3

6 2 2+ + - - +` j 

			         =  G ,4 2-^ h.

<VsD 5.6
	 de+s#TsT oseTT\T (7, 3), (6, 1), (8, 2) eT]jTT (p, 4) \qT  eT|< 
rdT=q&q p $\TeqT qT>=qTeTT.

k<q	de+s #TsT oseTT\qT A (7, 3), B (6, 1), C (8, 2) eT]jTT D (p, 4) nqT=H<eTT.

	 des#Ts seTT\T <={ deT~K+&q #dT=qTqT. 

	 `    seTT  AC , seTT BD \ eT< _+<Te\T @u$+#TqT.

	 eq ,
2

7 8
2

3 2+ +` j = ,
p

2
6

2
1 4+ +c m

	   (           ,
p

2
6

2
5+

c m	=  ,
2
15

2
5` j

 	 x  s|eTT\qT deq|s#>,  p
2

6 +  = 
2
15

			                                               p`  = 9

B(3,-2)

A(4,-6)

C(5,2)

G

D

F E

|eTT 5.10

B(6,1)A(7,3)

C(8,2)

|eTT 5.11

D(p,4)

2 1

Q B(-2,-3)

|eTT 5.9
A(4, –1)
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<VsD 5.7
	 A(4 , 0)  eT]jTT B(0 , 6) \qT \T| sUK+&eTT jTT eT< 
_+<Te C eT]jTT O nqTq~ ~_+<Te nsTTq, C nqTq~  3OAB 

oseTT\ deq<seTT qT+&Tq #|eTT.

k<q	 AB  eT< _+<Te  ,C
2

4 0
2

0 6+ +` j = C ,2 3^ h

	 P ,x y
1 1^ h eT]jTT Q ,x y

2 2^ h \ eT< <seTT x x y y1 2
2

1 2
2- + -^ ^h h  n *jTTqT.

	 O ,0 0^ h eT]jTT C ,2 3^ h \ eT< <seTT

		  OC 	= 2 0 3 02 2- + -^ ^h h  = 13 .  

	 A ,4 0^ h eT]jTT ,C 2 3^ h \ eT< <seTT

		  AC	 = 2 4 3 02 2- + -^ ^h h  = 4 9+  = 13

	 B ,0 6^ h eT]jTT ,C 2 3^ h \ eT< <seTT

		  BC	 = 2 0 3 62 2- + -^ ^h h  = 4 9+  = 13

	 ` 	 OC	= AC = BC

	 `  	 _+<Te C nqTq~ 3 OAB.oseTT\ deq<seTT q~.

	     seTT eT< _+<Te C nqTq~, \+D 3 OAB jTT |]e+<eT>TqT.
nudeTT 5.1

  1. 	 +~ _+<Te\qT \T| sU K+&eTT jTT eT< _+<Te\qT qT>=qTeTT 
         (i)  ,1 1-^ h eT]jTT ,5 3-^ h             	 (ii) ,0 0^ h eT]jTT  ,0 4^ h

  2. 	 +~ y{ oseTT\T> >\ uTeTT jTT >TsT+<eTTqT qT>=qTeTT.
 	 (i)  (1, 3), (2, 7), (12, -16)     		  (ii)  (3, -5), (-7, 4), (10, -2)

  3. 	  e +<eTT (-6, 4). e ydeTT jTT  n+_+<Te ~_+<Te nsTTq eTs= 
n+ _+<TeqT qT>=qTeTT.

  4. 	  uT >TsT+<eTT (1, 3) eT]jTT s+&T oseTT\T(-7, 6)‚ (8, 5) nsTTq eT&e 
oseTTqT qT>=qTeTT.

  5. 	 $uq deTTqT|j+, eT|< rdT=q A(1,0), B(5,3), C(2,7), 
D(-2, 4) _+<Te\T de+s#TseTT jTT oseTT\ #|eTT. 

  6. 	 (3,4), (`6, 2) \qT \T| sUK+&eTTqT uVeTT> 3:2 w $u+#T _+<T 
s|eTT\qT qT>=qTeTT. 

  7.	 (`3, 5), (4, `9) \qT \T| sUK+&eTTqT n+seTT> 1:6 w $u+#T _+<T 
s|eTT\qT qT>=qTeTT.

O

B

x

y

A(4,0)

(0,6)

C

|eTT 5.12
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  8. 	 A(-6,-5)‚ B(-6, 4) nqTq$ s+&T _+<Te\T. AB | _+<Te P nqTq~ 
AP = 

9
2  AB  d+| |]qfq, _+<Te P  qT>=qTeTT. 

  9. 	 A(2,- 2)‚ B(-7, 4) _+<Te\qT \T| sUK+&eTTqT <sD#jTT _+<Te\qT 
qT>=qTeTT.

10.	 A(-4, 0)‚ B (0, 6) _+<Te\qT \T| sU K+&eTTqT H\T>T deTu>eTT\T> $u+#T 
_+<Te\qT qT>=qTeTT.

11. 	 (6, 4)‚ (1, -7) _+<Te\qT \T| sUK+&eTTqT x - neTT @ w $u+#TH qT>=qTeTT. 

12.	 (-5, 1), (2, 3) _+<Te\qT \T| sKqT y - neTT @ w $u+#TqT? eT]jTT 
K+&q _+<TeqT qT>=qTeTT.

13. 	 (1, -1), (0, 4), (-5, 3) \qT oseTT\T> >\ uTeTT jTT eT<> sK\ b&e\qT 
qT>=qTeTT.

5.3 uT yX\+			 

	 +~ s>T\ uTeTT jTT = =\\T q# uT yX\+ +#TqT 
HsT=+{$T . |&T uT oseTT\ s|eTT\T q# < yX\+ qT>=q>\e?
	 A ,x y

1 1^ h, B ,x y
2 2^ h, C ,x y

3 3^ h \qT ABCT  oseTT\qT=H<eTT 
	 AD, BE‚ CF nqsK\T x neTTq \+eTT> qT+&TqT ^jTTeTT.
	 |eTT qT+&  ED = x x

1 2
- , DF x x

3 1
= - ‚ EF x x

3 2
= -  

	 uT+  ABC  yX\+
	 =  deT\+#Ts+ ABED  yX\+
	     + deT\+#Ts+ ADFC  yX\+
	     -  deT\+#Ts+ BEFC  yX\+

= BE AD ED AD CF DF BE CF EF
2
1

2
1

2
1+ + + - +^ ^ ^h h h

= y y x x y y x x y y x x
2
1

2
1

2
1

2 1 1 2 1 3 3 1 2 3 3 2
+ - + + - - + -^ ^ ^ ^ ^ ^h h h h h h

          = }x y x y x y x y x y x y x y x y x y x y x y x y
2
1

1 2 2 2 1 1 2 1 3 1 1 1 3 3 1 3 3 2 2 2 3 3 2 3
- + - + - + - - + - +"

	 `   ABCT  yX\+ = x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" , #.|eDeTT\T

A ,x y
1 1^ h, B ,x y

2 2^ h, C ,x y
3 3^ h nqTq$ ABCT  oseTTq,

ABCT   yX\+ = x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" , #.|eDeTT\T.

O

A x y( , )1 1

C x y( , )3 3

x

y

y1

x3

x1

x2

y3y2

E FD

|eTT 5.13
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>eT

>eT

	 uTyX\+qT  +~ $<eTT>qT yjTe#TqT

	     	  		  x y x y x y x y x y x y
2
1

1 2 1 3 2 3 2 1 3 1 3 2
- + - + -" ,  #.|eDeTT\T

	  	 ()     	 ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . #.|eDeTT\T

	 | deTTqT # dT\u+> yjTT  +~ s|eTT eTq dVjT|&TqT.
	 ABCT   oseTT\T A ,x y

1 1^ h, B ,x y
2 2^ h, C ,x y

3 3^ h \qT n|de ~X rdT= y{ \Te 
esTd   +< #|q $<+> yjTeqT.

			 
x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

1

1

) 3 

	  uD| >TsT\ #|&q seTT\ \eTT x1y2, x2y3, x3y1 \qT L&TeTT.eT]
jTT #T\ #|&q uD| >TsT\ \eTT\T x2y1, x3y2, x3y3 \qT L&eTT.  s  

( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . dedeTTqT b+<T s+&e < yTT<{< 

qT+ rdyjTTeTT.

	 uTyX\eTT qT>=qT  +~ kbqeTT\T |j>|&TqT.
	   (i)	 _+<Te\qT T|eTT<s >T]+#TeTT.
	  (ii)	 oseTT\qT n|de~X (counter clock-wise direction) rdT=qeqT. # d+ 

TTD $\TeqT #TqT. 
	 (iii)	 ABCT   yX\+ = ( )x y x y x y x y x y x y

2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . deTTqT 

|j+#TeTT.

5.4 	 eT&T _+<Te\ @sFjT (Collinearity of three points)

	 deT\+ eT&T  n+H me _+<Te\T @sFjTeT #| n$  
dssK| qT+&eqT. eTs= $<+> A ,x y

1 1^ h, B ,x y
2 2^ h, C ,x y

3 3^ h nqT eT&T _+<Te\T @ 
sFjTyTq y{ @<  _+<e $T*q s+&T _+<Te\qT \T| dssK| qT+&eqT. 
	 A ,x y

1 1^ h, B ,x y
2 2^ h eT]jTT C ,x y

3 3^ h eT&T _+<Te\T @ sFjTyTq n$ uTeTTqT @
ss#<T. eq 3ABC yX\+ dTq n>TqT.

		   . .,i e  x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ ^h h" , =  0

		   ( 	 x y x y x y
1 2 2 3 3 1

+ + = x y x y x y
2 1 3 2 1 3

+ +  

		  B $|seTTqT d]jTjT eTqeTT s|+#e#TqT. 

		  eq 3ABC  yX\+ dTq  nsTTq# A‚ B‚ C _+<Te\T @sFjTeT>TqT.
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5.5	 #TsT yX\+ (Area of the Quadrilateral)

	    A ,x y
1 1^ h, B , , ,x y C x y

2 2 3 3^ ^h h eT]jTT D ,x y
4 4^ h nqTq$ #TsT+ ABCD oseTT\T 

nqT=H<eTT.

	  #TsT+ ABCD  yX\+ = ABDT  yX\+  + BCDT   yX\+ 

	 x y x y x y x y x y x y
2
1

1 2 2 4 4 1 2 1 4 2 1 4
= + + - + +^ ^h h" ,

	    			   ( )x y x y x y x y x y x y
2
1

2 3 3 4 4 2 3 2 4 3 2 4
+ + + - + +^ h" ,

	 `  	  #TsT+ ABCD   yX\+ 

    = x y x y x y x y x y x y x y x y
2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" ,

				     
      x x y y x x y y

2
1

1 3 2 4 2 4 1 3
- - - - -^ ^ ^ ^h h h h" ,  #.|eDeTT\T

 | deTTqT  +~  s|eTT <s # dT\u+> yjTe#TqT.

	 oseTT\T A ,x y
1 1^ h, B , , ,x y C x y

2 2 3 3^ ^h h eT]jTT D ,x y
4 4^ h  \qT n|de~X rdT= 

+< #|q $<+> \Te esTd  yd uTyX\+ qT>=qT b{+q H|DeTTH 
nqTd]+#eqT. 

		
x

y

x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

4

4

1

1

) 3.

	 ~ eTq e\dq dedeTT
	 x y x y x y x y x y x y x y x y

2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" ,. b+<T dVjT|&TqT.

<VsD 5.8 
	 (1,   2), (-3,  4), (-5, -6). _+<Te\qT oseTT\T> >\ uT 
yX\+ qT>=qTeTT.
k<q 	_+<Te\qT T |eTT >T]+ y{  eTeTT 
rdT=qTeTT. 
         oseTT\qT A(1 , 2), B(-3 , 4) eT]jTT C (–5, –6) nqT=H<eTT.

	 3ABC  yX\+
	 = ( )x y x y x y x y x y x y

2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ .

	 = 
2
1 4 18 10 6 20 6+ - - - - -^ ^h h" ,      	        	     

2
1 1

2

3

4

5

6

1

2

- -

-
) 3

	 = 
2
1 12 32+" , = 22.  #. |eDeTT\T.

|eTT 5.15

x

B( 3, 4)

C( 5, 6)

O

A(1, 2)

y

 qT |j+

O

A(x ,y )1 1

C x ,y( )3 3

x

y

L PM N

|eTT 5.14
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<VsD 5.9
	 A(6 ,7),  B(-4 , 1) eT]jTT C(a , –9)  oseTT\T> >\ ABCT  yX\eTT 68 #.|eDeTT\T 
nsTTq# a   $\TeqT qT>=qTeTT. 

k<q 	3ABC  yX\+ 

	 a a
2
1 6 36 7 28 54+ + - - + -^ ^h h" ,= 68‚         	   a

2
1 6

7

4

1 9

6

7

-

-
) 3

		  a a42 7 82( + - -^ ^h h = 136              
	          6a(  = 12             `    a 2=

<VsD 5.10
	 A(2 , 3), B(4 , 0)‚ C(6, -3)  _+<Te\T @sFjTeT #|eTT.

k<q 	3ABC  yX\+

				    = 
2
1 0 12 18 12 0 6- + - + -^ ^h h" ,‚           

2
1 2

3

4

0

6

3

2

3-
) 3

                                	 = 
2
1 6 6-" , = 0.

	 `  e&q _+<Te\T @sFjTeT>TqT.

<VsD 5.11
	 _+<Te\T ,a 0^ h  eT]jTT , b0^ h \qT \T| sUK+&+| P ,x y^ h @<  _+<Tyq  

a
x

b
y

1+ = , n s|+#TeTT. (# a, b 0! ).

k<q  _+<Te\T (x, y), ,a 0^ h  eT]jTT , b0^ h,\T @sFjTeT>TqT. 

 	 `    M{# @s&q uTyX\+ dTq n>TqT.   
           	 (          	ab – bx – ay = 0      		             a

b

x

y

a

2
1

0

0

0
' 1

		  `  	                 bx ay+  = ab

		   sTy|\ ab   # u+#>

			                         
a
x

b
y

+  = 1,   b+<>\eTT.  # a, b 0!

<VsD 5.12
	 (-4, -2), (-3, -5), (3, -2)‚ (2 , 3) _+<Te\# @s&T 
#TsTyX\+ qT>=qTeTT.

k<q	_+<Te\qT T|eTT >T]+ oseTT\qT 
n|de~X rdT=qTeTT. 

	 oseTT\qT A(-4, -2), B(-3, -5), C(3, -2)‚ D(2, 3) 

nqT=H<eTT.

O
x

y

A
–

–

(
4,

2)

B – –( 3, 5)

D(2, 3)

C ,(3 –2)

|eTT 5.16

 qT |j+

 qT |j+

 qT |j+
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#TsT+ ABCD yX\+

	 = 
2
1 20 6 9 4 6 15 4 12+ + - - - - -^ ^h h" ,

	 = 
2
1 31 25+" , = 28  #.|eDeTT\T	                   2

1 4

2

3

5

3

2

2

3

4

2

-

-

-

- -

-

-
) 3

nudeTT 5.2

1. 	 +~ _+<Te\qT oseTT\T> >\ uTyX\+ qT>=qTeTT.  
	   (i) 	 (0, 0), (3, 0)‚ (0, 2) 		  (ii)  (5, 2), (3, -5)‚ (-5, -1)

	 (iii)	 (-4, -5), (4, 5)‚  (-1, -6)

2.	  eTeTT rdT=q&q uT oseTT\T eT]jTT y{ yX\eTT\T +< e&q$. 
|< a $\TeqT qT>=qTeTT.

                                oseTT\T     		           yX\+ (#.|eDeTT\)
		    (i)  ( , )0 0 , (4, a), (6, 4)			   17 

		   (ii)  (a, a), (4, 5), (6,-1)			     9

		  (iii)  (a, -3), (3, a), (-1,5)    			   12

3.	  +~ _+<Te\T @sFjTeTT n>TH, <jT ssTT+#TeTT.
	   (i)   (4, 3), (1, 2)‚ (-2, 1)            	 (ii) (-2, -2), (-6, -2)‚ (-2, 2)

	 (iii)  
2
3 ,3-` j,(6, -2)‚ (-3, 4)

4.	  +~e&q _+<Te\T @sFjTeTT\>T# k $\TeqT qT>=qTeTT.

	   (i)   (k, -1), (2, 1)‚ (4, 5)	      	 (ii) (2, -5), (3, -4) eT]jTT (9,  k)

	 (iii)   (k, k), (2,  3) eT]jTT (4,  -1)

5.	  +~ y{ oseTT\T> >\ #TsT yX\+ qT>=qTeTT.
	   (i)   (6, 9), (7,  4)‚ (3,  7)		  (ii) (-3, 4), (-5, -6), (3, -1)‚ (1,  2)

	 (iii)   (-4, 5), (0,  7), (5, -5)‚ (-4,  2)

6.	 eT&T _+<Te\T (h, 0), (a, -b) eT]jTT (0, k)  sK| neT]jTTq# uT yX\+ 

deTTqT|j+ 
h
a

k
b 1+ = , ,h k 0!^ h n #|eTT.

7.	 (0,  -1), (2,  1)‚ (0,  3) oseTT\T> >\ uT uTeTT\ eT< _+<Te\qT \T|>            
@s&T uTyX\+ qT>=qTeTT.  uTyX\eTTq e&q uT yX\eTTq 
>\  w qT>=qTeTT.
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d#q

s#q+

>eT

5.6   dssK\T
5.6.1  eTT #jTT DeTT (Angle of Inclination)

	 dssK l, x neTTqT A e< K+&+#T#Tq<qT=H<eTT. <H               
x  neTTq eT]jTT dssK l  eT<DeTT nqTq~ x  neTTqT+& n|de~X 
=\e&q~. BH dssK l, eTT #jTTDeTT n+<TsT.	

	 dssK  l ,  eTT #jTT DeTT  i   nsTTq,

	   (i)  		 00 #  i  #  1800 

	  (ii)		  sK\ i=00  1800 eT]jTT  \+sK\, i  = 900. 

	 (iii)  		 dssK bs+ueTTq x neTT|qT+&, s x neTT|>\  ds_+<Te A  
<seTT> #dT= n|de~X ueTDeTT #+~ es> x neTT @u$+q  
dssK eTT #jTTDeTT bs+ud 00 eT]jTT T~ kqeTT 1800 n>TqT.

5.6.2	dssK y\T (Slope of a straight line)

 \+eTT  dssK l, eTT #jTT DeTT i   nsTTq, tani  qT dssK 
jTT y\T n n+<TsT. B m  d+TsT. 

`   dssK y\T , m = tani           (00 #  i  #  1800, i  !  900)

	    (i)		  x- neTT  x- neTTq de+seTT> >\ dssK y\T dTq.

	   (ii)		  y- neTT  y- neTTq de+seTT> >\ dssK y\T qT s+|eTT. 
m+<Tq> tan 900  nseTT. dssK jTT y\T nq> n~   \+eTT 
dssKjT nseTT.

	  (iii)  	i  \|TTDyTq y\T <HeTT>qT,  i  >TsTDyTq y\T TTDeTT>qT +&TqT.

5.6.3	dssK| >\ @< s+&T _+<Te\T e&q  sK y\T
	 eTT i  DeTT #jTT dssK l | A(x1, y1) eT]
jTT B(x2, y2) nqTq$ @y s+&T _+<Te\qT=H<eTT. # 
00 #  i  #  1800, i  !  900. dssK AB,  x-neTTqT C e< 
K+&+#TqqT=qTeTT.
	 dssK  l  jTT y\T  m = tan i 			   (1)
	 x-neTTq \+eTT> AD eT]jTT BE \T ^jTTeTT.  
A qT+& BE  \+eTT> AF  sKqT ^jTTeTT. |eTT 5.18

i

l

O

X

x2

x1

Y

F

DC E

B
x

y

(
,

)
2

2

A
x

y

(
,

)
1

1

y
2

y
1

i

i

O
x

y

l

|eTT 5.17
A
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	  |eTTqT+&	   AF =DE OE OD x x
2 1

= - = - 	  

				       BF = BE EF BE AD y y
2 1

- = - = -

	 n< $<+> DCA FAB i= =

	 \+D+ ABFT  qT+&	

		   tan
AF
BF

x x

y y

2 1

2 1i= =
-

-
, x x1 2!  n>Tq|&T    		  (2)

	  (1) eT]jTT  (2), \qT+& y\T  m =
x x

y y

2 1

2 1

-

-

,x y
1 1^ h eT]jTT ,x y

2 2^ h _+<Te\qT \T| dssK y\T 

m = 
x x
y y

x x
y y

2 1

2 1

1 2

1 2

-
-

=
-
-  & x x1 2!  m+<Tq> 90!i c. 

,x y
1 1^ h eT]jTT ,x y

2 2^ h _+<Te\qT \T| dssK y\TqT  +~ $<+>qT \|e#TqT.                  

y\T  m =
x x

y y

2 1

2 1 =
-

- y s|eTT\ esT 
x s|eTT\ esT 

5.6.4	y\T\  de+s sK\T> qT+&T >\ +<q
	 de+s sK\T l1 eT]jTT l2 \T eTT #jTTDeTT\T 
eTeTT> i 1 eT]jTT i 2, y\T\T eTeTT> m1 eT]jTT m2 nqT=qTeTT.
	 l1, eT]jTT l2 \T de+seTT> qT+&T# eTT #jTT 
DeTT\T i 1 eT]jTT i 2  \T deqeTT.
		             tan tan

1 2
` i i=    m m

1 2
( =

`     \+eTT s+&T sK\T de+syTq y{ y\T\T deqeTT. B $|seTT d]jT 
n>TqT. nq> s+&T sK\ y\T\T deqyTq,  sK\T de+seTT> qT+&TqT.

5.6.5	y\T\  \+sK\T> qT+&T >\ +<q
	 l1 eT]jTT l2  nqT s+&T \+ dssK\T eTeTT> ,A x y

1 1^ h eT]jTT  ,B x y
2 2^ h _+<Te\ 

<s be#Tq<qT=qTeTT. 
	 y{ y\T\T m1 eT]jTT m2  nqT=qTeTT
	 y{ K+&q _+<Te ,C x y

3 3^ h nqT=qTeTT  

	 dssK  l1 jTT y\T  m
1 x x

y y

3 1

3 1=
-

-
 

	 dssK  l2 jTT y\T  m
2 x x

y y

3 2

3 2=
-

-

O
x

y

l1
l2

1i 2i

|eTT 5.19

B(x2, y2) A(x1, y1)

C(x3, y3)

l2 l1

|eTT 5.20

Y

XO



160 10th Std. Mathematics

>eT

	 \+D  3ABC qT+&  AB AC BC
2 2 2
= +

			    x x y y
2 1

2
2 1

2( - + -^ ^h h  x x y y x x y y
3 1

2
3 1

2
3 2

2
3 2

2= - + - + - + -^ ^ ^ ^h h h h             

x x x x y y y y
2 3 3 1

2
2 3 3 1

2( - + - + - + -^ ^h h  							     
							       x x y y x x y y

3 1

2

3 1

2

3 2

2

3 2

2= - + - + - + -^ ^ ^ ^h h h h

) ( 2 )( ( ) ( ) 2( )( )x x x x x x x x y y y y y y y y
2 3

2

3 1

2

2 3 3 1 2 3

2

3 1

2

2 3 3 1
( - + - + - - + - + - + - -` ^j h

 x x y y x x y y
3 1

2
3 1

2
3 2

2
3 2

2= - + - + - + -^ ^ ^ ^h h h h  

(2 )( 2( )( ) 0x x x x y y y y
2 3 3 1 2 3 3 1
- - + - - =^ h

				     y y y y
2 3 3 1

( - - =^ ^h h  x x x x
2 3 3 1

- - -^ ^h h

				       
x x

y y

x x

y y

3 1

3 1

3 2

3 2

-

-

-

-
e eo o    1=- . 

			                 1m m m
m
1or

1 2 1
2

( =- =-    

	 m1  eT]jTT m2  y\T\T> >\ s+&T  \+eTT  dssK\T <{ \+eTT> qT+&q  
m1m2 = –1. 

	 eTs= $<eTT> m1m2 = –1  nsTTq,  s+&T dssK\T <={ \+eTT> qT+&TqT.  

	  dssKq x-neTT eT]jTT y-neTT <={ \+eTT> qT+&TqT. , 
1m m

1 2
=-  nqT +<q e]+#<T. m+<Tq> x-neTT y\T dTq eT]jTT y-neTT 

y\T nseTT.

<VsD 5.13
	 y\T 

3

1  > qT+&T dssK eTT #jTT DeTTqT qT>=qTeTT.

k<q	  sK eTT #jTT DeTT i   nsTTq sK jTT y\T      

			   m = tani          00 #  i  #  1800, i  !  900

	    tan
3

1` i =    (       i  = 300

<VsD 5.14
	  eTT #jTT DeTT 450 > *q dssK y\TqT qT>=qTeTT.

k<q	 sK eTT #jTT DeTT i   nsTTq  

	 sK jTT y\T m = tani  .

	 m = tan450 n e&q~.  (   m 1= .
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<VsD 5.15
	 (3,  -2) eT]jTT (-1,  4) _+<Te\ <s be dssK y\TqT qT>=qTeTT.

k<q	 (x1, y1) eT]jTT (x2, y2) _+<Te\ <s be dssK y\T m
x x

y y

2 1

2 1=
-

-
 

	 (3 , -2) eT]jTT (-1 , 4) _+<Te\ <s be dssK y\T

					     m = 
1 3
4 2

- -
+  = 

2
3- .  

<VsD 5.16
	 y\T ueeTTqT|j+ _+<Te\T  A(5, -2),  B(4, -1) eT]jTT C(1, 2) @sFjT 
_+<Te\ #|eTT.
k<q	 (x1, y1)  eT]jTT (x2, y2)  _+<Te\qT \T| sK y\T              m

x x

y y

2 1

2 1=
-

-

           A(5, -2)  eT]jTT B(4, -1)  _+<Te\qT \T| sK AB y\T m
4 5
1 2

1
=

-
- +  =  – 1

           B(4,  –1)  eT]jTT C(1,    2)  _+<Te\qT \T| sK BC y\T  m
1 4
2 1

2
=

-
+  = – 1

	 qT AB y\T = BC y\T eT]jTT B eT& _+<Te 

	 eq _+<Te A, B eT]jTT C  @sFjT _+<Te\>TqT.

<VsD 5.17
        	y\T ueeTTqT|j+, eTeTT> rdT=q&q (`2,`1), (4, 0) (3, 0) eT]jTT           
(`3, 2) nqT _+<e\T  de+s#TsTeTTqT @ssT#Tq #|eTT. 
k<q	 eTeTT> rdT=q&q _+<Te\T A(-2 , -1),  B(4,  0), C(3,  3) eT]jTT D(-3, 2)   

nqT=qTeTT.
		   AB y\T  =  

4 2
0 1
+
+ =

6
1

		  CD	 y\T  =  
3 3
2 3

- -
-  = 

6
1

                `     AB y\T =  CD  y\T

	 eq AB  CD de+seTT>qTq~.        (1)       

		  BC y\T  	= 
3 4
3 0
-
-  =  -3

		  AD	 y\T  = 
3 2
2 1 3

- +
+ =-

               `    BC  y\T =  AD  y\T 

	  eq BC  AD de+seTT>qTq~.       (2)

(1)  eT]jTT (2) \ qT+& ABCD jTT m<Ts<TsT uTeTT\T de+seTT> qTq~ 

	 `    ABCD  de+s#TsTeT>TqT.

O
X

Y

A – –( 2, 1)

B(4, 0)

C(3, 3)

D(–3, 2)

|eTT 5.21
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<VsD 5.18
	 3ABC oseTT\T A(1 , 2), B(-4 , 5) eT]jTT C(0 , 1) nsTTq,  uT qT\              
y\T\qT qT>=qTeTT.

k<q	 3ABC qT\qT AD, BE eT]jTT CF nqT=qTeTT 

			   BC  y\T =	   
0 4
1 5
+
-  = -1

	 q AD , BC \+eTT> qT+&T#

		       	AD  y\T = 1      a  m m
1 2

 = -1

	  	     AC   y\T =  	
0 1
1 2
-
-  = 1

		      BE   y\T = 	-1                                BE ACa =

	  nT\H, AB  y\T 	=  
4 1
5 2

5
3

- -
- =-     

	     `  	    CF   y\T  = 	
3
5                                     CF ABa =   

nudeTT 5.3
  1.	 +~ y\T >\ dssK eTT #jTTDeTTqT qT>=qTeTT.
	 (i) 1		  (ii) 3 	 (iii) 0

  2.	 +~  DeTT >\ dssK jTT y\TqT qT>=qTeTT.
	 (i) 300	 (ii) 600	 (iii) 900

  3.	 +~ _+<Te\ <s be dssK y\TqT qT>=qTeTT.
	 (i) (3 , -2) eT]jTT (7 , 2)                              (ii) (2 , -4) eT]jTT ~_+<Te	
	 (iii) ,1 3 2+^ h eT]jTT  ,3 3 4+^ h

  4.	 +~ _+<Te\ <s be dssK eTT #jTT DeTTqT qT>=qTeTT.
	 (i) ,1 2^ h eT]jTT ,2 3^ h		  (ii) ,3 3^ h eT]jTT ,0 0^ h   

	 (iii)  (a , b) eT]jTT (-a , -b)

  5.	 (0, `4) eT]jTT (8,0) _+<Te\qT \T| sUK+& eT< _+<Te eT]jTT ~ _+<Te 
<s be sU jTT y\TqT qT>=qTeTT.

  6.	 #TsdeTT ABCD jTT uTeTT AB, x-neTTq de+seTT> q~. nsTTq +~ 
y{ qT>=qTeTT.

	 (i) AB  y\T	 (ii) BC  y\T	 (iii) seTT AC y\T
  7.	 deTuVQ 3ABC jTT uTeTT BC, x-neTTq de+seTT> q~. nsTTq AB y\T 

eT]jTT BC  y\TqT qT>=qTeTT.

|eTT 5.22

A(1, 2)

E

F

C(0, 1)B( 4, 5) D
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  8.	 y\T ueeTTqT|j+, +~ = _+<Te\ deTVeTT @sFjTeT #|eTT.
	   (i) (2 , 3), (3 , -1), (4 , -5)	 (ii) (4 , 1), (-2 , -3), (-5 , -5)      

	 (iii) (4 , 4), (-2 , 6), (1 , 5)

  9.	 _+<Te\T (a, 1), (1, 2) eT]jTT (0, b+1) @sFjTeTTq, 
a b
1 1+  = 1 n#|eTT.

10.	 A(-2 , 3) eT]jTT B(a , 5) _+<Te\qT \T| dssK, C(0 , 5) eT]jTT D(-2, 1). 
_+<Te\qT \T| dssK de+seTT> qT+&q a $\TeqT qT>=qTeTT.

11.	 A(0 , 5) eT]jTT B(4 , 2) _+<Te\qT\T| dssK, C(-1, -2) eT]jTT D(5, b). 
_+<Te\qT \T| dssK \++>qT+&q b $\TeqT qT>=qTeTT. 

12.	 A(1, 8), B(-2, 4), C(8, -5) nqTq$ 3ABC jTT oseTT\T. AB eT]jTT AC \ eT< 
_+<Te\T eTeTT> M eT]jTT N nsTTq, MN jTT y\TqT qT>=qTeTT. <<s MN, 
BC  de+seTT> jTTq~jT #|eTT. 

13.	  uTeTT (6 , 7), (2 , -9) eT]jTT(-4 , 1) \qT oseTT\T> *jTTq~. nsTTq 
< eT<>sK\ y\T\qT qT>=qTeTT.  

14.	 3ABC jTT oseTT\T A(-5 , 7), B(-4 , -5) eT]jTT C(4 , 5) nsTTq, < qT\ 
y\T\qT qT>=qTeTT.

15.	 y\T ueeTTqT |j+ eT|< rdT=q&q (1 , 2), (-2 , 2), (-4 , -3) eT]
jTT (-1, -3) oseTT\T de+s #TsTeTTqT @ssT#Tq #|eTT.

16.	 eT|< rdT=q&q A(-2 ,-4),  B(5 , -1), C(6 , 4) eT]jTT D(-1, 1) \qT 
oseTT\T> >\ #TsTeTT jTT m<T{ uTeTT\T de+seTT> jTTq< #|eTT.   

5.6.6	ds sK dMTsDeTT (Equation of a straight line)

	 deT\+| L nqTq~  dssK nqT=qTeTT. x, y  #\sX\ >\ @ | 
dMTsDeTT px qy r 0+ + = , sK L | >\ @< _+<Te jTT s|eTT, y s|eTT# 
||s#&TqT. eT]jTT @< x eT]jTT y $\Te\T  dMTsDeTTqT ||sq# n$ sK L 
| >\ _+<T s|eTT\>TqT. eq  dMTsDeTTqT dssK L jTT dMTsDeTT n+<TsT. 
eTq$T|&T  sK L qT ;JjT>DeTT $e]+#<eTT. nq> L qT ;JjT dMTsDeTT <s 
$e]+#<eTT. |&T L nqTq~ +~ @<  s|eTT qT+&TqT.

1)  de+s sK 2)  \+sK 3)  de+seTT>H, \+eTT>H  sK
(i) 	  de+s sK :	

	 L  nqTq   de+s sK nqT=qTeTT 

	 L nqTq~ x- neTT,  x- neTT >  de+s sK>H +&eqT. 
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d+<seTT (a)	 L nqTq~ x- neTT nsTTq, y = 0 eT]jTT x 

nqTq~ @< yde d+K> q|&T eyT, 
_+<Te (x, y) sK L | +&TqT.

			   eq  y = 0 nqTq~ x -neTTqT *jTCjTTqT.

			   `   x- neTT jTT dMTsDeTT y = 0

d+<seTT (b)	 L nqTq~ x-neTT>  de+s sK nsTTq 
nq> L nqTq~ x- neTTq de+seTT> 
qT+&TqT.

			   _+<Te (x, y) nqTq~ L | +&q, y-s|eTT m\|&T dseTT> qT+& 
x-s|eTT @<  yde d+K> qT+&TqT. 

  			   `  x- neTTq de+seTT> qT+&T dssK dMTsDeTT y = k,  (k nqTq~  
ds+eTT)

			   k > 0 nsTTq L nqTq~ x-neTTq |q, k < 0 nsTTq L nqTq~ x-neTTq 
+< +&TqT eT]jTT k = 0  nsTTq L nqTq~ x-neTT n>TqT.

(ii)	  \+sK (Vertical line)	

	 L  nqTq~   \+sK nqT=qTeTT.  
	 L nqTq~ y-neTT  y-neTT >  \++> +&TqT.
d+<seTT (a)	 L nqTq~ y-neTT nsTTq, x = 0 eT]jTT y nqTq~ @< yde d+K> eq|&T 

eyT, _+<Te (x, y), L | e+&TqT. 
			   eq x=0 nqTq~ y neTTqT *jTCjTTqT. 
		    `  y - neTT jTT dMTsDeTT x = 0.

d+<seTT (b) 	L nqTq~ y-neTT >  \++> +&q, nq> 
L nqTq~ y-neTTq de+s+> +&TqT.  
_+<Te (x, y), L sK| e+&T x-s|eTT 
m\|&T ds+> e+& y-s|+ @<  yde 
d+K> e+&TqT.

			   `     y - neTT de+s+> qT+& dssK 
dMTsD+ x = c    ( c nqTq~  ds++.)

			   c > 0 nsTTq  L nqTq~ y-neTTq & y|q e+&TqT, c < 0 nsTTq  L nqTq~ 

y-neTTq m&eTy|q e+&TqT, c = 0 nsTTq L nqTq~ y- neTT n>TqT	.

O
x

y

c

c

Ll

x 
=

 cx 
=

 –
c

L

|eTT 5.24

x 
= 

0

O
x

y

k

k

Ll

y = k

y = –k

L

|eTT 5.23

y = 0
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d#q

(iii) 	  de+s+>H \++>H +&T  (Neither vertical nor horizontal)

		  L nqTq~  de+s+>H, \++>H ~ nqT=qTeTT.  d+<s+ 
L  jTT dMTsD+ @ $<+> $e]+#e#T? i  nqTq~ eTT #jTT DeTTqT 
d+#TqqT=qTeTT. i  eT]jTT L | _+<Te *dq# eTqeTT L qT dT\u+> 
$e]+#e#TqT. 

  \++  sK L jTT y\T mqT +~ y{ |j+ >Dq #jTe#TqT.

  (i)   eTT #jTT D+ i  *dq m = tani   

 (ii)  L |  ,x y
1 1^ h, ,x y

2 2^ h. nqT s+&T yssT _+<Te\T *dq m = 
x x

y y

2 1

2 1

-

-
 

(iii)  L   de+s+ nsTTq m = 0  n>TqT.

	 L nqTq~ \+eTT ~> |]>D+q +~ s|eTT dssK dMTsDeTTqT 
~+#TeTT.
	 (m) y\T` _+<T s|eTT 		  (_) s+&T _+<Te\s|eTT 
	 (d) y\T`n+sK+& s|eTT   	 (&) n+sK+& s|eTT.

(a) 	 y\T` _+<T s|eTT (Slope-Point form)

	 L jTT y\T m eT]jTT Q ,x y
1 1^ h nqTq~ L | _+<Te 

nqT=qTeTT. 

	 L  | Q  eTs= d# _+<Te P ,x y^ hnqT=qTeTT.

	 |&T m
x x

y y

1

1=
-

-
 +  m x x y y

1 1
- = -^ h

	 eq y\T m > * ,x y
1 1^ h  _+<Te<s be dssK dMTsD+ 			 

	 y y m x x
1 1

- = -^ h ,  ~ L |>\ n ,x y
1 1^ h  _+<Te\ e]+#TqT.	 	 (1)

	   (i)	 x‚ y #\sX\ >\ @| dMTsD+ (1), sK L | >\ @< _+<Te jTT x eT]
jTT y s|eTT\# ||s#&TqT. @< x  eT]jTT y $\Te\T  dMTsD+qT | 
|sq# n$ sK |>\ _+<T s|eTT\>TqT. eq dMTsD+ (1)  dssK jTT 
dMTsD+ n+<TsT.

 	  (ii)	 dMTsD+ (1) *jTCjT&+ @eTq> L | >\ _+<Te\, y s|eTT\ esT 
x s|eTT \ esTq nqTeqT b+ e+&TqT.  nqTb ds+ m  

nqTq~ y\T n>TqT.

O
x

y

P(x, y)

Q(x1, y1)

L

|eTT 5.25
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(b)	 s+&T _+<Te\ s|eTT  (Two-Points form)

	  \+eTT sK L | ,x y
1 1^ h, ,x y

2 2^ h  nqTq$ 
s+&T yssT _+<Te\T nsTTq L  jTT dMTsD+ qT>=qT 
yTT< L jTT y\TqT qT>=  s (1)  |j+#<eTT. 
	 L jTT y\T

	 m  = 
x x

y y

2 1

2 1

-

-
, & L nqTq~  \+eTT sK n>T# x x

2 1
! .

	 (1) e dMTsD+ qT+&  

	         y y
x x

y y
x x

1
2 1

2 1

1
- =

-

-
-e ^o h

	 (  
y y

y y

2 1

1

-

-
 = 

x x

x x

2 1

1

-

-
  (  

x x

x x

2 1

1

-

-
= 

y y

y y

2 1

1

-

-
‚ L | >\ n ,x y^ h _+<Te\	 (2)

 
	  L, jTT dMTsD+ b+<T ,x y

1 1^ h  <T\T ,x y
2 2^ h qT |j+#e#T.

(c)	 y\T` n+sK+& s|eTT (Slope-Intercept form)

	 sK L jTT y\T m eT]jTT n+sK+&eTT c  nqT=qTeTT. 
y-n+sK+&eTT  c nsTTq+<Tq, _+<Te  , c0^ h, L  | +&TqT. 

		  ,x y1 1^ h = , c0^ h   (1)  |j+#> 

		   y c m x 0= ^ h b+<e#TqT. 

	 (  y mx c= +  ,  L | n	 ,x y^ h _+<Te\  	 (3)

	 qT y\T n+sK+&s|eTT y mx c= +  nqTq~ dssK dMTsDeT>TqT.
(d) 	 n+sK+& s|eTT (Intercepts form)

	 dssK L, x-neTT eT]jTT y- neTT\ #jTT XSHs n+sK+&eTT\T eTeTT> 
a eT]jTT b nqT=qTeTT.
`   dssK x-neTTqT A(a, 0)  e<, y-neTTqT B(0, b) e< K+&+#TqT. 

	           AB  y\T m
a
b=- . 	  

	 (1) qT+&      y – 0 	= ( )
a
b x a- -

	 ( 	               ay   	= bx ab- +

		         bx ay+  	= ab

O
x

y

B(0, )b

A a( , 0)a

b

|eTT 5.28

O

P x y( , )

x

y

L

A(x1, y1)

B(x2, y2) |eTT 5.26

O
x

y

c

(o, )c

L

|eTT 5.27
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	 ab  # u+#> 	
a
x

b
y

+  = 1

	 `  x- n+sK+&eTT a,  y-n+sK+&eTT b > >\ dssK dMTsDeTT 
	

a
x

b
y

+ 	= 1,   L | >\ n ,x y^ h _+<Te\		  (4)

     (i)	 y\T m, x-n+sK+&eTT d > >\ sK L jTT dMTsDeTT y m x d= -^ h. 

    (ii)	 y mx=   nqT dssK ~ _+<Te <s beqT. (m 0!  , x eT]jTT y 
n+sK+&eTT\T s+&Tq dTq n>TqT) 	

   (iii)	 (3) e dMTsD+ qT dMTsDeTT (1), (2), (4) \qT y\T-n+sK+& s|+ 
d]+#e#TqT.

   (iv)	 (1), (2), (3), (4) \ | dMTsDeTTqT L | >\ n (x , y) _+<Te\ 
px qy r 0+ + =  s|+ yjTe#TqT. BH dssK jTT keq dMTsD 
s|eTT n+<TsT.

<VsD 5.19 
  s|eTT\ de+seTT>, ,3 4-^ h. _+<Te <s be dssK\
dMTsDeTT\qT qT>=qTeTT.

k<q ,3 4-^ h _+<Te <s be#, x-neTT eT]jTT y-neTT\ de+seTT> >\ 
dssK\qT eTeTT> L eT]jTT L 1nqT=qTeTT. 

	 sK L | >\ | _+<Te jTT  y- s|eTT `4 n>TqT.
	 eq sK L jTT dMTsDeTT   y 4=-

	 n<$<+>, sK L1 | >\ | _+<Te jTT x- s|eTT 
3 n>TqT. 

	 eq sK L1 jTT dMTsDeTT x = 3

<VsD 5.20 
	 eTT #jTT DeTT 450 eT]jTT y-n+sK+&eTT 

5
2 , 

> >\ dssK dMTsDeTTqT qT>=qTeTT.

k<q 	sK jTT y\T 	     m = tani   = tan450 =  1

	 y - n+sK+&eTT   c =  
5
2

	 n+sK+& s|+ dssK dMTsD+ y  = mx c+

	   			                                                       y  = x
5
2+       y(  =  x

5
5 2+

					      `     dssK dMTsD+    x y5 5 2- +  = 0

O
x

y

(3, -4)

y = –4

x 
= 

3

|eTT 5.29
L

Ll
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<VsD 5.21

	 y\T  
3
1 . eT]jTT (`2 , 3) _+<Te <s be dssK dMTsDeTT qT>=qTeTT.

k<q	e&q~ y\T  m = 
3
1  eT]jTT _+<Te ,x y

1 1^ h = ,2 3-^ h 	

	 y\T`_+<T s|eTT dssK dMTsDeTT    y y m x x
1 1

- = -^ h

					             	  (        y 3-  = x
3
1 2+^ h

			                `   e\dq dMTsDeTT  x y3 11- + = 0 n>TqT.

<VsD 5.22

	 (`1 , 1) eT]jTT (2 , `4) _+<Te\ <s be dssK dMTsDeTTqT qT>=qTeTT.

k<q	 e&q _+<Te\qT A ,x y
1 1^ h eT]jTT B ,x y

2 2^ h nqT=qTeTT.  

	 & x 11 =- ,  1y
1
=  eT]jTT  2x

2
= ,  4y

2
=- .

	 s+&T _+<Te\ d+qT|j+, dssK dMTsDeTT

			                                   
y y

y y

2 1

1

-

-
 = 

x x

x x

2 1

1

-

-

		         	               (     y
4 1

1

- -
-  = x

2 1
1

+
+

		                         (       y3 3-  = x5 5- -

			                           x y5 3 2+ +  = 0 nqTq~ e\dq dssK dMTsDeTT.

<VsD 5.23

	 3ABC jTT  oseTT\T A(2, 1), B(-2, 3)‚ C(4, 5). oseTT A <s ^jT&T eT<> 
sK dMTsDeTTqT qT>=qTeTT.

k<q uTeTT jTT  oseTTqT+& <<T{ uTeTT jTT eT< _+<Teq ^jT&T 
dssKqT eT<> sK n n+<TsT. BC  jTT eT< _+<eqT D nqT=qTeTT. 

	 `   BC 	 jTT eT< _+<Te  D ,
2
2 4

2
3 5- + +` j = D (1, 4)

	 eT< > sK AD jTT dMTsDeTT 

	 y
4 1

1

-
- 	 = x

1 2
2

-
-        ( , ) (2,1)x y

1 1
a =  eT]jTT ( , ) ( , )x y 1 4

2 2
=  

	 y
3
1-  = x

1
2

-
- 	

	 `   x y3 7+ - 	 = 0  nqTq~ e\dq dMTsDeTT. |eTT 5.30
B

A

(–2,3) (4,5)

(2,1)

D C
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<VsD 5.24
	  dssK jTT x-n+sK+&eTT eT]jTT y-n+sK+&eTT\T eTeTT> 

3
2  eT]jTT 

4
3  

nsTTq  dssK dMTsDeTT qT>=qTeTT. 

k<q	 e&q~, dssK  x- n+sK+&eTT  a  = 
3
2 ‚  y- n+sK+&eTT   b  = 

4
3 .

	 n+sK+& s|eTT dssK dMTsDeTT 

	          
a
x

b
y

+  = 	1   x y

3
2

4
3

( +  = 1

			                      x y
2
3

3
4

( +  = 1 

	 eq,  x y9 8+ - 	6  = 0 nqTq~ e\dq dMTsDeTT.

<VsD 5.25 	
	 (6, -2) _+<Te <s be#, n+sK+&eTT\ yTTeTT 5 > >\ dssK\                     
dMTsDeTT\qT qT>=qTeTT.
k<q	e\dq dssK\ x-n+sK+&eTT eT]jTT y-n+sK+&eTT\T eTeTT> a eT]jTT b  
nqT=qTeTT. 
	 n+sK+&eTT yTTeTT  a b+  = 5    (  	    b  = a5 -

	 n+sK+& s|eTT dssK dMTsDeTT

		      
a
x

b
y

+  = 1   	(      
a
x

a
y

5
+

-
  = 1

		                          (  	
a a

a x ay

5

5

-

- +

^
^

h
h  = 1

		    	eq              a x ay5 - +^ h  = a a5 -^ h  			    (1)

	        (1) e dMTsDeTT (6,-2)  <s be# 
			   ( )a a5 6 2- + -^ h 	 = a a5 -^ h

		                       ( 	 a a13 302
- + 	 = 0. 

		                	  a a3 10- -^ ^h h	 = 0
		               ` 	                      a 3=  or a 10=

 	  a 3= , nsTTq  (1)      ( 	 3x y5 3- +^ h 	 = 3 5 3-^ h 
			   (            x y2 3+ 	 = 6				    (2)

	  a 10= ,nsTTq (1)  ( 	 x y5 10 10- +^ h 	 = 10 5 10-^ h

		                        (            x y5 10- + 	= -50

		   n$      	 2 10x y- - 	 =  0. 				    (3)

 {  x y2 3+  =  6  eT]jTT  	 2 10x y- - 	 =  0 nqTq$ e\dq dssK\ dMTsDeTT\T  
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nudeTT 5.4
  1.	 x-neTTq de+seTT>, x-neTT qT+& 5 |eDeTT\ <seTT >\ dssK 

dMTsDeTT\qT yjTTeTT. 
  2.	 s|eTT\ de+seTT>, (`5, `2) _+<Te <s be dssK\ dMTsDeTT\qT 

qT>=qTeTT.
  3.	 +~ de#seTT >\ dssK\ dMTsDeTTqT qT>=qTeTT.
	  (i)	 y\T -3, y-n+sK+&eTT 4.

	 (ii)	 eTT #jTT DeTT 600, y-n+sK+&eTT 3 
  4.	 ~ _+<e |q 3 |eDeTT\ <seTT y-neTTqT K+&+#T# eT]jTT tan

2
1i =

> qT+&T dssK dMTsDeTTqT qT>=qTeTT. (i  nqTq~ eTT #jTT DeTT).
  5.	 +~ y{ dMTsDeTT\T> >\ dssK\ y\T eT]jTT y-n+sK+&eTTqT qT>=qTeTT.

	 (i) y x 1= + 	 (ii) x y5 3= 	 (iii) x y4 2 1 0- + =   (iv)  x y10 15 6 0+ + =

  6.	 +~ de#seTT >\ dssK\ dMTsDeTT qT>=qTeTT.
	  (i)	 y\T `4 eT]jTT (1 , 2) _+<Te <s beqT.
	 (ii)	 y\T  

3
2  eT]jTT  (5, -4) _+<Te <s beqT.

  7.	 (4, 2), (3, 1) _+<Te\qT \T| sUK+&eTT jTT eT< _+<Te <s be# eT]jTT 
eTT #jTT DeTT 300 > >\ dssK dMTsDeTTqT qT>=qTeTT.

  8.	 +~ _+<Te\ <s be dssK dMTsDeTTqT qT>=qTeTT.
	 (i)  (-2, 5),  (3, 6)		  (ii)  (0, -6),  (-8, 2)

  9.	 P (1, -3), Q (-2, 5),  R (-3, 4)  \qT oseTT\T> >\ 3PQR  oseTT R qT+& ^jT&T 
eT< > sK dMTsDeTTqT qT>=qTeTT.

10.	 dssK dMTsD ueqqT|j+, +~ _+<Te\T @sFjTeT #|eTT.

	 (i)  (4, 2), (7, 5), (9, 7)		 (ii)  (1, 4), (3, -2), (-3, 16)

11.	 +~ x eT]jTT y n+sK+&eTT\T #jTT dssK dMTsDeTTqT qT>=qTeTT.	

	 (i) 2, 3		  (ii) 
3
1- ,  

2
3 		  (iii) 

5
2 ,  

4
3-

12.	 +~ dssK\ x eT]jTT y n+sK+&eTT\qT qT>=qTeTT.
	 (i) x y5 3 15 0+ - = 		  (ii) 2 1 0x y 6- + =  		  (iii) x y3 10 4 0+ + =

13.	 (3, 4) _+<Te <s be#, n+sK+&eTT\ w 3:2  > >\ dssK dMTsDeTTqT     
qT>=qTeTT.

14.	 (2, 2) _+<Te <s be#, n+sK+&eTT\ yTTeTT 9 > qT+&T dssK\ dMTsDeTTqT 
qT>=qTeTT.
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15.	 (5, `3) _+<Te <s be#, neTT\| deq |]eDeTT * esK >TsT\ 
qT+&T n+sK+&eTT\T *jTTq dssK dMTsDeTT qT>=qTeTT.

16.	 (9, `1) _+<Te <s be# x`n+sK+&eTT y`n+sK+&eTTq eT&T sT> 
qT+&T dssK dMTsDeTTqT qT>=qTeTT.

17.	  dssK s|eTT\qT A eT]jTT B e< K+&+#TqT. AB eT< _+<Te (3, 2) nsTTq 
AB  jTT dMTsDeTTqT qT>=qTeTT. 

18.     	(22, ̀ 6) _+<Te <s be#, x`n+sK+&eTT y`n+sK+&eTTH 5 me> qT+&T 
dssK dMTsDeTT qT>=qTeTT.

19.     	deT\+ #TseTT (s+dt) ABCD jTT s+&T oseTT\T A(3, 6) eT]jTT C(-1, 2) 
nsTTq seTT BD y| >\ dssK dMTsDeTTqT qT>=qTeTT.

20.    	 A(`2, 6),  B (3, `4)  \qT \T| sUK+&eTTqT P n+seTT> 2 : 3 w $u+#TqT. 
y\T 

2
3  eT]jTT  P  <s be dssK dMTsDeTTqT qT>=qTeTT. 

5.7 	 dssK jTT keq dMTsD s|eTT (General Form of Eqn. of a straight line)

	 dssK dMTsDeTTqT $$< s|eTT\ *jTdqqT, <  0ax by c+ + =  nqT 
beD s|+ esT<TeTT. & a, b,  c nqTq$ yde ds+eTT\T eT]jTT a!0  b!0.    

	 |&T +~ y{ qT>=H<eTT. 

	   (i) 	 0ax by c+ + =  jTT y\T, 
	  (ii)  	 0ax by c+ + =   de+seTT> qT+&T dssK dMTsDeTT 	
	 (iii) 	  0ax by c+ + =    \+eTT> qT+&T dssK dMTsDeTT
	 (iv)	 s+&T K+&q sK\ K+&q _+<Te.

(i)	 dssK keq dMTsDeTT  0ax by c+ + =  s|eTT qT+&TqT.

	  | dMTsDeTT  y =-
b
a  x - 

b
c  , b !  0  > yjTe#TqT.                         (1)

	  (1)  y\T n+sK+& s|yTq y mx k= +   b\> 

	 	  	  y\T   m	 = -
b
a   eT]jTT y- n+sK+&eTT  = -

b
c

	 `    0ax by c+ + = , nqT dMTsDeTTq	

	    y\T   m = - x >TDeTT
y >TDeTT ‚ y- n+sK+&eTT R - 

ds|<eTT
y >TDeTT .

(ii)	 0ax by c+ + =  sK de+seTT> qT+&T dssK dMTsDeTT.
	 s+&T dssK\T de+syTq# y{ y\T\T deqeT eTq \TdT, eq

0ax by c+ + =  sK de+seTT> qT+&T n dssK\ dMTsDeTT\T  0ax by k+ + = , 

s|eTTqT+&TqT. k  $_q $\Te\T +&TqT.
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>eT

(iii)	  0ax by c+ + =   sK \+eTT> qT+&T dssK dMTsDeTT.
	 s+&T  \+eTT> sK\T \+eTT> qsTT y{ \eTT ̀ 1 n>Tq eTq \TdT. 
	 eq 0ax by c+ + =   \+eTT> qT+&T n dssK\ dMTsDeTT 0bx ay k- + = , 
n>TqT. ( k. jTT $$< $\Te\) 

XSHs >TDeTT\T >\  a x b y c 01 1 1+ + = , 0a x b y c2 2 2+ + =  nqT  s+&T dssK\T,
		   (i)	  de+syTq#     

a
a

b
b

2

1

2

1=  

	 (ii)	  \+yTq#   a a b b 01 2 1 2+ =  n>TqT.

(iv) 	 s+&T dssK\ K+&q _+<Te
	 s+&T dssK\T de+seTT> jT&\ n$  _+<Te e< K+&+#T=qTqT.  
_+<Te s+&T sK\| +&TqT. eq s+&T dssK\ dMTsDeTT\qT k~+q K+&q _+<TeqT 
b+<e#TqT.
<VsD 5.26 
	 dssK\T x y3 2 12 0+ - =  eT]jTT x y6 4 8 0+ + =  \T de+seTT> qe #|eTT.

k<q	dssK  x y3 2 12 0+ - =     jTT y\T   m1  = - x >TDeTT
y >TDeTT  = 

2
3-

	 n<$<+>,   x y6 4 8 0+ + =   jTT y\T m2  = 
4
6-  = 

2
3-

	 `  	 m1  = m2 .   eq s+&T dssK\T de+seTT> qT+&TqT.
<VsD 5.27 
       dssK\T x y2 1 0+ + =  eT]jTT x y2 5 0- + =  <={ \+eTT> qe s|+#TeTT.

k<q	dssK x y2 1 0+ + =   y\T	m
1
 = - x >TDeTT

y >TDeTT  =  
2
1-

dssK  x y2 5 0- + =  y\T m
2
 = - x >TDeTT

y >TDeTT  = 
1
2

-
-  = 2

		       y\T\ \eTT  m m
1 2

 = 
2
1 2#- = – 1

	 `     s+&T sK\T \+eTT> q$.
<VsD 5.28
	 (2 , 5) _+<Te <s be# x y8 13 0- + =   nqTsK de+seTT> qT+&T dssK 
dMTsDeTTqT qT>=qTeTT.
k<q	 x y8 13 0- + =   de+seTT> qT+&T dssK dMTsDeTT x y k8 0- + =  
	 ~ (2, 5) _+<Te <s be#
			    ( ) k2 8 5- + 	 =  0  (    k   =  38
	 `  	 e\dq dssK dMTsDeTT  x y8 38 0- + =
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<VsD 5.29 
	  A(2, 1), B(6, –1), C(4, 11) nqTq$ ABC3  jTT oseTT\T oseTT A <s be q 
jTT dMTsDeTTqT qT>=qTeTT.
k<q	 BC jTT y\T = 

4 6
11 1
-
+  = – 6

	 AD sK BC  \+eTT> qT+&T#, AD y\T = 
6
1

	 `  AD jTT dMTsDeTT y y
1

-  = m x x
1

-^ h

	            y 1- 	= x
6
1 2-^ h   (     y6 6-  = x 2-

	 `  e\dq sK dMTsDeTT  x y6 4- +  = 0

nudeTT 5.5
  1.	 +~ dssK\ y\T\T qT>=qTeTT.
	 (i) x y3 4 6 0+ - = 		  (ii) y x7 6= + 	 (iii) x y4 5 3= + .

  2.	 dssK\T x y2 1 0+ + =   eT]jTT x y3 6 2 0+ + =  de+seTT> qe #|eTT.
  3.	 dssK\T x y3 5 7 0- + =   eT]jTT x y15 9 4 0+ + =  \+eTT> qe #|eTT.

  4.	 y
x p

2
= -  eT]jTT ax y5 3+ =  nqTq$ de+syTq a $\TeqT qT>=qTeTT.

  5.	 dssK\T x y5 2 9 0- - =  eT]jTT 11 0ay x2+ - =   <={ \+eTT> qT+&q
a  $\Te\qT qT>=qTeTT.

  6.	 dssK\T px p y8 2 3 1 0+ - + =^ h  eT]jTT  px y8 7 0+ - =  <={ \+eTT> 
+&q P $\TeqT qT>=qTeTT. 

  7.	  dssK (h , 3), (4 , 1) _+<Te\ <s be# x y7 9 19 0- - =   sKqT \+eTT>  
K+&+q h $\TeqT qT>=qTeTT.

  8.	 (1, -2). _+<Te <s be#, x y3 7 0- + =   de+seTT> >\ dssK dMTsDeTTqT 
qT>=qTeTT.

  9.	 (1, -2). _+<Te <s be#, x y2 3 0- + =   \+eTT> >\ dssK dMTsDeTTqT 
qT>=qTeTT.

10.	 (3, 4), (-1, 2) \qT \T| dssKqT \+ deT~K+&q #jTT sK jTT  dMTsDeTTqT 
qT>=qTeTT.

11.	 x y2 3 0+ - = , x y5 6 0+ - =  nqT sK\ K+&q _+<Te <s be#, (1, 2) 
(2, 1) \qT \T| sK de+seTT>qT+&T dssK jTT dMTsD+ qT>=qTeTT.

12.	 x y5 6 1- = , x y3 2 5 0+ + =  nqT sK\ K+&q_+<Te <s be#, x y3 5 11 0- + =  
sK \+eTT> qT+&T dssK dMTsDeTTqT qT>=qTeTT.

B(6, 1)

A(2,1)

C(4,11)D

|eTT 5.31



174 10th Std. Mathematics

13.	 3 0x y 9- + = ‚ x y2 4+ =  sK\ K+&q _+<TeqT, 2 0x y 4+ - = , x y2 3 0- + =  
sK\ K+&q _+<TeqT \T| dssK jTT dMTsDeTTqT qT>=qTeTT.

14.	 A(2, -4), B(3, 3), C(-1, 5) nqTq$ 3ABC jTT oseTT\T. oseTT B  >T+& be q 
jTT dMTsDeTTqT qT>=qTeTT. 

15.	 A(-4,4 ), B(8 ,4)‚ C(8,10) nqTq$ 3ABC jTT oseTTq, oseTT A <s ^jT&T 
eT<> sK dMTsDeTTqT qT>=qTeTT.

16.	 ~_+<Te qT+& x y3 2 13+ =  sK ^jT&T \+b<eTT jTT s|eTT\qT 
qT>=qTeTT.

17.	 2 7x y+ =  eT]jTT  x y2 8+ =  nqTq$  eeTT jTT s+&T ydeTT\ dMTsDeTT\T 
(0, -2) nqTq~ eeTT|  _+<Tyq  e ykseTTqT qT>=qTeTT. 

18.	 x y2 3 4 0- + = , x y2 3 0- + =  dssK\ K+&q _+<Te eT]jTT (3, -2),  (-5, 8) 
_+<Te\qT \T| sK jTT eT< _+<TeqT n+ _+<e\T> >*q dssU K+&eTT 
jTT dMTsDeTTqT qT>=qTeTT.

19.     	 deT~uVQ 3PQR , PQ  = PR. <seTT QR, x-neTT| q~, oseTT y-neTT| 
jTTq~. eT]jTT x y2 3 9 0- + =  nqTq~ PQ jTT dMTsDeTT nsTTq PR y|>\  
dssK dMTsDeTTqT qT>=qTeTT. 

nudeTT 5.6

dsq de<qeTTqT mqT=qTeTT.
  1.	 ,a b-^ h, ,a b3 5^ h _+<Te\qT \T| sK jTT eT< _+<Te.

	 (A) ,a b2-^ h		  (B) ,a b2 4^ h		  (C) ,a b2 2^ h		  (D) ,a b3- -^ h

  2.	 ,A 1 3-^ h‚ ,B 3 9-^ h \qT \T| sUU+&eTTqT n+seTT> 1:3 w $u+#T 
_+<Te P

	 (A) ,2 1^ h		  (B) ,0 0^ h		  (C) ,
3
5 2` j		  (D) ,1 2-^ h

  3.	 ,A 3 4^ h‚ ,B 14 3-^ h \qT \T| sUK+&eTT x-neTTqT P e< d+~+#TqT. nsTTq 
sUK+&eTT AB  P  $u+#T w ?

	 (A) 4 : 3		  (B) 3 : 4		  (C) 2 : 3		  (D) 4 : 1

  4.	 ,2 5- -^ h, ,2 12-^ h‚ ,10 1-^ h \qT oseTT\T> >\ uTeTT jTT >TsT+<eTT. 

	 (A) ,6 6^ h		  (B) ,4 4^ h		  (C) ,3 3^ h		  (D) ,2 2^ h

  5.	 ,1 2^ h, ,4 6^ h, ,x 6^ h ‚ ,3 2^ h nqTq$  eTeTT> rdT=q&q de+s #TsTeTT 
jTT oseTTq, x  $\Te.

	 (A)  6			   (B)  2			   (C)  1			   (D)  3
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  6.	 (0,0), ,2 0^ h‚ ,0 2^ h _+<Te\ @s&T uTyX\+ 
	 (A) 1 #.|.		  (B)  2 #.|.		  (C) 4 #.|.		  (D) 8 #.|.
  7.	 ,1 1^ h, ,0 1^ h, ,0 0^ h‚ ,1 0^ h _+<Te\ @s&T #TsT yX\+
	 (A) 3 #.|.		  (B) 2 #.|.		  (C) 4 #.|.		  (D) 1 #.|.
  8.	 x- neTTq de+seTT> qT+&T dssK eTT #jTT DeTT.
	 (A) 00			   (B)  600		  (C) 450			  (D)  900

  9.	 ,3 2-^ h‚ , a1-^ h \qT \T| sK y\T 
2
3- , nsTTq a $\T deqyTq~.

	 (A) 1				   (B)  2			   (C)  3			   (D)  4
10.	 ,2 6-^ h‚ ,4 8^ h _+<Te\qT \T| dssK \+eTT> qT+&T dssK y\T.
	 (A) 

3
1 			   (B) 3			   (C) -3			  (D) 

3
1-

11.	 x y9 2 0- - = ‚ x y2 9 0+ - =  nqT dssK\ K+&q _+<Te.
	 (A) ,1 7-^ h		  (B) ,7 1^ h		  (C) ,1 7^ h		  (D) ,1 7- -^ h

12.	 x y4 3 12 0+ - =  nqT dssK y-neTTqT K+&+#T _+<Te.
	 (A) ,3 0^ h		  (B) ,0 4^ h		  (C) ,3 4^ h		  (D) ,0 4-^ h

13.	 y x7 2 11- =  nqT dssK jTT y\T deqyTq~.
	 (A)  

2
7- 		  (B)  

2
7 			  (C)  

7
2 			  (D)  

7
2-

14.	 x-neTTq de+seTT> eT]jTT (2 , `7) _+<Te ys be dssU dMTsDeTT.
	 (A) x 2= 		  (B) x 7=- 		  (C) y 7=- 		  (D) y 2=

15.	 x y2 3 6 0- + = , nqT sK jTT x‚ y  n+sK+&eTT\T eTeTT>
 	 (A) 2, 3			  (B) 3, 2		  (C)  -3, 2		  (D)  3, -2

16.	 (-6, 4) nqTq~ e +<eTT.  e ydeTT jTT  n+_+<Te (-12, 8) nsTTq 
eTs= n+ _+<Te	

	 (A) (-18, 12)		  (B) (-9, 6)		  (C) (-3, 2)		  (D) (0, 0)

17.	 x y2 3 7 0+ - = nqTsK \+eTT>, ~ _+<Te <s be dssK dMTsDeTT
	 (A) x y2 3 0+ = 	 (B) x y3 2 0- = 	 (C) y 5 0+ = 		 (D) y 5 0- =

18.	  _+<Te ,2 5-^ h  <s be# y`neTTq de+seTT> qT+&T sK dMTsDeTT
	 (A) x 2 0- = 		 (B) x 2 0+ = 		 (C) y 5 0+ = 		 (D) y 5 0- =

19.	 (2, 5), (4, 6)‚ ,a a^ h _+<Te\T @sFjTeTTq a $\Te deqyTq~ 
	 (A) -8			  (B) 4			   (C)  -4		  (D) 8
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20.	 y x k2= +   nqT dssK (1, 2)  _+<Te <s bsTTq k $\Te deqyTq~ 
	 (A)  0			   (B)  4			   (C)  5			   (D) -3

21.	  y\T 3 >qT eT]jTT y`n+sK+&eTT `4 >qT *q dssKdMTsDeTT.
	 (A) x y3 4 0- - = 				    (B) x y3 4 0+ - =

	 (C) x y3 4 0- + = 				    (D) x y3 4 0+ + =

22.	 y 0=   eT]jTT  x 4=-  nqT dssK\ K+&q _+<Te.
	 (A) ,0 4-^ h		  (B)  ,4 0-^ h		  (C)  ,0 4^ h		  (D)  ,4 0^ h

23.	 3x + 6y + 7 = 0 eT]jTT 2x + ky = 5 nqT dssK\T <={ \+eTT> qT+&q k     
$\Te

	 (A)  1			   (B)  –1			  (C)  2			   (D) 
2
1

 q 	 ( , )P x y
1 1

‚ ,Q x y
2 2^ h  \ eT< <s+ x x y y

2 1
2

2 1
2- + -^ ^h h

 q 	 ,A x y
1 1^ h‚ ,B x y

2 2^ h _+<Te\qT \T| sUK+&eTTqT n+seTT> :l m  w $u+#T 

_+<Te P jTT s|eTT\T  ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m.

 q 	 ,A x y
1 1^ h‚ ,B x y

2 2^ h  _+<Te\qT \T| sU K+&eTTqT uVeTT> :l m  w $u+#T  

_+<Te Q jTT s|eTT\T   ,
l m

lx mx

l m

ly my
2 1 2 1

-

-

-

-
c m.

 q	 ,x y
1 1^ h‚ ,x y

2 2^ h  \qT \T| sUK+&eTT jTT eT< _+<Te ,
x x y y

2 2
1 2 1 2
+ +

c m

 q	 ,x y
1 1^ h, ,x y

2 2^ h‚ ,x y
3 3^ h _+<Te\ @s&T uTyX\+ 

( )x y y
2
1

1 2 3-/  = x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" ,  

 			     = x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ ^h h" ,.

 q 	 ,A x y
1 1^ h, ,B x y

2 2^ h‚ ,C x y
3 3^ h nqT eT&T _+<Te\T @sFjTyTq# 

(i) 	 x y x y x y
1 2 2 3 3 1

+ +  = x y x y x y
2 1 3 2 1 3

+ +      (ii)  AB y\T = BC y\T () AC y\T

 q 	 sK x neTT <H ~X i  DeTT #dq, y\T m = tani

 q 	 ,x y
1 1^ h‚ ,x y

2 2^ h  _+<Te\ <s be  \+eTT> sU jTT   

				    y\T  m = 
x x

y y

2 1

2 1

-

-
 = 

x x
y y

1 2

1 2

-
-

eTTU+XeTT\T
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 q 	 0ax by c+ + =  nqT sK jTT y\T m  = - x >TDeTT
y >TDeTT  = 

b
a- ,  0b !

 q	  de+s sK y\T 0,  \+sK y\T ns#eTT.

 q	 s+&T sK\ de+syTq# y{ y\T\T deqeTT 

 q	  \+eTT> s+&T sK\T \+eTT> qT+&q# y{ y\T\T \eTT –1 

			   nq>  m
1
m

2
 = -1.

			              dssK dMTsDeTT\T

e.d+ dssK   dMTsDeTT

1. x-neTT y = 0

2. y-neTT x = 0

3. x-neTT q de+seTT> qT+&T y = k

4. y-neTT q de+seTT> qT+&T x = k

5. ax+by+c =0 q de+seTT> qT+&T ax+by+k = 0

6. ax+by+c =0 q \+eTT> qT+&T bx–ay+k = 0

e&q~  dMTsDeTT

1. ~_+<Te <s beq~        y = mx

2. y\T m,  y`n+sK+&eTT c y = mx + c

3. y\T m,  _+<Te (x1 , y1) y – y1 = m(x–x1)

4.
(x1 , y1), (x2 , y2) nqT s+&T _+<Te\ 
<s be y y

y y

x x

x x

2 1

1

2 1

1

-

-
=

-

-

5. x`n+sK+&eTT a,  y`n+sK+&eTT b 1
a
x

b
y

+ =




