









( )


 
 P 

O 
XOX YOY O 

N P(x,y) 

M X

Y

Y' 
X' 

y 
xO 

OX OY PM PN 
OM ( MP) y- P 

 
OX OY x- y-

 
O 

 

(0, 0) 
 

P y-
OM 

 
P x-

ON 
 

xy-
4
1



Y

X

Y'

X'
II 

III IV 

I 
O 

(i) XOY 
(ii) YOX 
(iii) XOY 
(iv) YOX 

 
 (i) 

(ii) 

(iii) 

(iv)

x- y-
+ + (+,+)
– + (–,+)
– – (–,–)
+ – (+,–)

  
Ex.1 

M X

Y 

Y' 
X' 

4

3O

N P

(i)  
(ii)  
(iii) P 

Sol. (i) = PN = OM = 3 
(ii) = PM = ON = 4 

 (iii) = ( ) = (3, 4) 
Ex.2 P (i) (ii) 

(iii) 
Y

Y'

X'
b

a O
NP

M X

Sol.  (i) P = – NP = – OM = – a 
(ii) P = MP = ON = b 
(iii) P = ( ) 

      = (–a, b)  
Ex.3 P, Q, R S (i) (ii) 

(iii) 



Y

X' X

Y '

2
2

4 3
1 

55

3

Q
P

S
O

R

Sol.  P 
P = 2; P = 3 
P  = (2, 3) 

Q 
Q = – 2 ; Q = 4 
Q = (–2, 4) 

R 
R  = – 5; R = – 3 
R = (–5, –3) 

S 
S = 5; S = – 1
S  = (5, – 1) 

Ex.4 ABC A, B C
(0, 2), (2, – 2), (–2, 2) 

Sol.  0 = 2 A 
2 –2 – 2 2

B C A, B 
C 

A(0, 2)
Y 

Y'

X' X

B(2, –2)

C(–2, 2)

O

Ex.5 PQRS P, Q, R
S (1, 4), (–5, 4), (–5, –3) (1, – 3) 

Sol.  1 – 4 P
–5, –5 1 4, 

–3 –3 Q, R S 
P,Q,R, S PQRS 

P(1, 4) 

Y

Y'

X' X

Q(–5, 4) 

O
S(1, –3) R(–5, –3) 

Ex.6 ABCD 
A, B, C D (4, 6), (–2, 3), (–2, –5) 
(4, –7)  

Sol.  4 6 A 
–2, –2 4 3, – 5 – 7 

B, C D A, B, C D 

ABCD 

A(4, 6) 
Y

Y'

X' X

B(–2, 3) 

O

D(4, –7) 
C(–2, –5) 

 
 : P(x1, y1) Q (x2, y2) 

PQ = 212212 )yy()xx( 



, PQ = 22 )()( 
: O P(x, y) 

OP = 22 )0y()0x(   = 22 yx 
  

Ex.7 
(i) P(–6, 7) Q(–1, –5)    
(ii) R(a + b, a – b) S(a – b, –a – b) 
(iii) )at2,at(A 121  )at2,at(B 222

Sol.  (i) 
x1 = – 6, y1 = 7 x2 = – 1, y2 = – 5 
PQ = 212212 )yy()xx( 

  PQ = 22 )75()61( 
     PQ = 14425  = 169  = 13 
(ii) 
     RS = 22 )baba()baba( 
 RS = 22 a4b4   = 2 22 ba   

(iii) 
AB = 21222

1
2

2 )at2at2()atat( 
AB = 21222122122 )tt(a4)tt()tt(a 
AB = a(t2 – t1) 4)tt( 212 

Ex.8 (x, y) (a + b, b – a) 
(a – b, a + b) 
bx = ay.  

Sol.  P(x, y), Q(a + b, b – a) R (a – b, a + b) 
PQ = PR ( ) 

 22 )}ab(y{)}ba(x{ 
 = 22 )}ba(y{)}ba(x{ 

 {x – (a + b)}2 + {y – (b – a)}2 
 = {x – (a – b)}2 + {y – (a + b)}2  

 x2 – 2x (a + b) + (a + b)2 
 + y2 – 2y (b – a) + (b – a)2 

= x2 + (a – b)2 – 2x(a – b) 
 + y2 – 2 (a + b) + (a + b)2 

  –2x (a + b) – 2y (b – a) 
 = – 2x (a – b) – 2y (a + b) 

 ax + bx + by – ay = ax – bx + ay + by 
   2bx = 2ay   bx = ay 
Ex.9 x (x, – 1) 

(3, 2) 5 
Sol.  P(x, – 1) Q(3, 2) 

PQ = 5  ( ) 
 22 )21()3x(   = 5 
 (x – 3)2 + 9 = 52 
 x2 – 6x + 18 = 25   x2 – 6x – 7 = 0 
 (x – 7) (x + 1) = 0   x = 7     x = – 1 

Ex.10 (a, a), (–a, –a) 
(– 3 a, 3 a) 

Sol.  A (a, a), B(–a, –a) C(– 3 a, 3 a) 

 AB = 22 )aa()aa(  = 22 a4a4  =2 2 a 
BC = 22 )aa3()aa3(    
 BC = 2222 )13(a)31(a 
 BC = a 32313231 

 = a 8  = 2 2 a 



, AC = 22 )aa3()aa3( 
 AC = 222 )13(a)13(a 
 AC = a 32133213 

  = a 8  = 2 2 a 
, 

AB = BC = AC 
ABC 

, 
ABC = 4

3  ( )2 

 ABC = 4
3  × AB2 

 ABC = 4
3  × (2 2 a)2 

 = 2 3 a2

Ex.11 (1, – 1), (5, 2) 
(9, 5) 

Sol.  A (1, –1), B (5, 2) C (9, 5) 

AB = 22 )12()15(   = 916   = 5 
BC = 22 )52()95(   = 916   = 5 

, AC = 22 )51()91(  = 3664  = 10 
, AC = AB + BC 

, A, B, C 

Ex.12 (0, – 1), (6, 7), (–2, 3) 
(8, 3) 

Sol.  A (0, –1), B(6, 7), C(–2, 3) D (8, 3) 

AD = 22 )13()08(   = 1664    = 4 5
BC = 22 )37()26(  = 1664   = 4 5
AC = 22 )13()02(  = 164 = 2 5

, BD = 22 )73()68(  = 164 =2 5
 AD = BC AC = BD. 

 ADBC 

, AB = 22 )17()06(   = 6436  =10 
CD = 22 )33()28(   = 10 

, AB2 = AD2 + DB2  CD2 = CB2 + BD2 
ADBC 

, 
ADBC = AD × DB 

  = (4 5 × 2 5 ) = 40 
Ex.13 P Q 

(at2, 2at) 



t
a2,t

a
2 S ; 

(a, 0) SP
1 + SQ

1 ; t 

Sol.  , 
 SP = 222 )0at2()aat( 

= a 222 t4)1t(   = a(t2 + 1) 

 SQ = 
22

2 0t
a2at

a 


 


 

 SQ = 2
2

4
222

t
a4

t
)t1(a 



 SQ = 2t
a = 222 t4)t1(  = 2t

a 22)t1( 

 = 2t
a  (1 + t2) 

 SP
1  + SQ

1  = )1t(a
1
2   + )1t(a

t
2

2


 SP
1  + SQ

1  = )1t(a
t1

2
2


  = a
1 , 

t 
Ex.14 (0, 0), (3, 3 ) 

Sol.  O(0, 0) A(3, 3 ) 
B(x, y) OAB 

 OA = OB = AB 
 OA2 = OB2 = AB2 

, OA2 = (3 – 0)2 + ( 3  – 0)2 = 12, 
 OB2 = x2 + y2 

, AB2 = (x – 3)2 + (y – 3 )2 
 AB2 = x2 + y2 – 6x – 2 3 y + 12 
 OA2 = OB2 = AB2 
 OA2 = OB2 OB2 = AB2 
 x2 + y2 = 12 

,  x2 + y2 = x2 + y2 – 6x – 2 3 y + 12 
 x2 + y2 = 12  6x + 2 3 y = 12 
 x2 + y2 = 12  3x + 3 y = 6 

 x2 + 
2

3
x36 


   = 12 




  3
x36y6y3x3

 3x2 + (6 – 3x)2 = 36 
 12x2 – 36x = 0 x = 0, 3 
 x = 0     3 y = 6  
  y = 3

6  = 2 3 



 0x 6y3x3

, x = 3    9 + 3 y = 6 
 y = 3

96  = – 3 



 3x 6y3x3

, B (0, 2 3 ) 
(3, – 3 ) 

Ex.15 
(8, 6), (8, – 2) (2, – 2) 

Sol.  
A (8, 6), B(8, –2) 

C(2, – 2) P 
(x, y) 
PA = PB = PC   PA2 = PB2 = PC2 

C(2,–2)B(8,–2)

P(x,y)

A(8, 6)

 , PA2 = PB2  
 (x – 8)2 + (y – 6)2 = (x – 8)2 + (y + 2)2 
 x2 + y2 – 16x – 12y + 100  

 = x2 + y2 – 16x + 4y + 68 



 16y = 32   y = 2 
, PB2 = PC2 

 (x – 8)2 + (y + 2)2 = (x – 2)2 + (y + 2)2 
x2 + y2 – 16x + 4y + 68 = x2 + y2 – 4x + 4y + 8 
 12x = 60  x = 5 

P (5, 2) 
= PA = PB = PC  

= 22 )62()85(   = 169  = 5 
Ex.16 (1, – 1) (3, 4) , 

Sol.  A(1, – 1) C(3, 4) ABCD 
B(x, y) 

 D C(1, –1)

A(3, 4) B(x, y)
,  AB = BC  

 AB2 = BC2  
 (x – 1)2 + (y + 1)2 = (3 – x)2 + (4 – y)2 
  x2 – 2x + 1 + y2 + 2y + 1  

 = 9 – 6x + x2 + 16 – 8y + y2  
 x2 + y2 – 2x + 2y + 2 = x2 + y2 – 6x – 8y + 25 
  4x + 10y = 23 
  x = 4

1023 y  ….(1) 
ABC 

  AB2 + BC2 = AC2

 (x – 3)2 + (y – 4)2 + (x – 1)2 + (y + 1)2 
        = (3 –1)2 + (4 + 1)2 

 x2 + y2 – 4x – 3y – 1 = 0  ....(2) 
 (1) (2) x 

2

4
1023 


  y + y2 – (23 – 10y) – 3y – 1 = 0 

 4y2 – 12y + 5 = 0   (2y – 1) (2y – 5) = 0 
 y = 2

1
2
5

(1)  y = 2
1  y = 2

5

x = 2
9   x = 2

1





2
1,2

9  


 2
5,2

1

Ex.17 (–3, 0), (1, –3) (4, 1) 

Sol.  A (–3, 0), B (1, –3) C (4, 1) 

 AB = 22 )03()}3(1{  = 916  = 5
 BC = 22 )31()14(   = 169  = 5 

 CA= 22 )01()34(  = 149 =5 2
y

y'

x' O
B(1,3)

C(4,1) A(–3,0) x

AB = BC ABC 
AB2 + BC2 = 25 + 25 = (5)2 = CA2 

 ABC, B 
 ABC 
, ABC = 2

1 ( × ) 

= 2
1 (AB × BC) 



 ABC = 


  552
1

=  2
25

Ex.18 P (2, – 1), Q(3, 4), R(–2, 3) S(–3, –2) 
PQRS 

Sol.  P(2, –1), Q(3, 4), R(–2, 3) 
S(–3, –2)    
PQ = 22 )14()23(  = 22 51   = 26
QR = 22 )43()32(  = 125 = 26
RS = 22 )32()23(  = 251 = 26
SP = 22 )12()23(   = 26
PR = 22 )13()22(  = 1616  = 4 2

, QS =  22 )42()33( 
        = 3636   = 6 2  
PQ = QR = RS = SP = 26

,  PR  QS 

PQRS 

PQRS 
PQRS 

= 2
1  × ( ) 

 PQRS 
= 2

1  × (PR × QS)
 PQRS 
= 


  26242

1 = 24 

Ex.19 (0, 0), (–2, 1) (–3, 2) 

Sol.  O(0, 0), A(–2,1) B(–3,2) 
P (x, y)

OP = AP = BP 
 

P(x,y) 
A(–2,1)

B(–3,2)

O(0, 0)
, OP = AP OP2 = AP2  

 x2 + y2 = (x + 2)2 + (y – 1)2 
 x2 + y2 = x2 + y2 + 4x – 2y + 5 
 4x – 2y + 5 = 0   ....(1) 

, OP = BP OP2 = BP2 
 x2 + y2 = (x + 3)2 + (y – 2)2 
 x2 + y2 = x2 + y2 + 6x – 4y + 13 
 6x – 4y + 13 = 0              ....(2) 

(1)  (2) , 
x = 2

3 y = 2
11

, 



2

11,2
3

, = OP = 22 yx   = 4
121

4
9 

= 2
1 130



  
A B 

A B 
P AP : BP = m : n P 
AB m : n 

A
m P

B n

AB P 
AP : BP = m : n P; m : n 

A
m B

Pm
n

(x1, y1)  (x2, y2) 
m : n 








 nm
nymyy,nm

nxmxx 1212

y

xO L N M 
H

K 
A(x1,y1) 

P(x, y) m 
n
B(x2, y2)

P 










nm
nymy,nm

nxmx 1212

1 : 
P; AB , AB 1 : 1 











11
y.1y.1,11

x.1x.1 2121 = 


 
2

yy,2
xx 2121

2 : 

A(x1,y1) P B(x2,y2) 
nm

 
3 :  
m : n n

m  : 1  : 1
,  = n

m . 
A(x1, y1)  B(x2, y2) 

P 











nm
nymy,nm

nxmx 1212  = 



















1n
m

yyn
m

,
1n

m
xxn

m
1212

 = 









1
yy,1

xx 1212

  
I : 

Ex.20 (6, 3)  (– 4, 5) 
3 : 2 

Sol.  P (x, y) , 
x = 23

62)4(3


 y = 23
3253




 x = 0  y = 5
21

P (0, 21/5) 
Ex.21 (1, –2)  (–3, 4) 

Sol.  A(1, –2)  B(–3, 4) 
P Q , 

AP = PQ = QB =  ( ).  



A(1,–2) P B(–3,4) 
  

Q  
PB = PQ + QB = 2  AQ = AP + PQ = 2 
 AP : PB =  : 2 = 1 : 2 

AQ : QB = 2 :  = 2 : 1 
, P; AB 1 : 2 

Q; AB 2 : 1 
P Q 

P 









21

)2(241,21
12)3(1  = P 


  0,3

1

Q 









12

)2(142,12
11)3(2 =Q 


  2,3

5

(–1/3, 0)  (–5/3, 2) 
II : 

Ex.22 (2, –3)  (5, 6) 
x-

? 
Sol.   : 1 ,

, 
R 










1
36,1

25

x-
y-

 1
36


  = 0

   = 2
1

2
1  : 1  1 : 2

R  = ½
(3, 0) 

Ex.23 A(2, 5) B 
C (–1, 2), 3 : 4 

B 
Sol.  B (, ) 

AC : BC = 3 : 4 C 











43
543,43

243  = 


 
7

203,7
83

C (–1, 2) 
  7

83  = – 1  7
203  = 2

 = – 5   = – 2 
B (–5, –2) 

Ex.24 (1, 3) (2, 7) 
 3x + y – 9 = 0 

Sol.  3x + y – 9 = 0 A (1, 3) 
B(2, 7) k : 1 

C , C 










1k
3k7,1k

1k2

, C 3x + y – 9 = 0 , 
3 






1k
1k2  + 1k

3k7

  – 9 = 0 

 6k + 3 + 7k + 3 – 9k – 9 = 0  k = 4
3

, 3 : 4 



III : 
Ex.25 (–2, –1), (1, 0), (4, 3) 

(1, 2) 
? 

Sol.  A, B, C  D , 
AC 




 
2

31,2
42  = (1, 1) 

BD 



 
2

20,2
11  = (1, 1) 

AC BD 
ABCD 

, ABCD , 
 AC =  22 ))1(3())2(4(  = 2 

,  BD = 22 )20()11(    = 2 
, AC  BD , ABCD 

Ex.26 (4, – 1), (6, 0), (7, 2)  (5, 1) 
? 

Sol.  A, B, C  D  , 
AC 




 
2

21,2
74  = 




2
1,2

11

BD 
 


 

2
10,2

56  = 



2
1,2

11

, AC  BD 
ABCD

, 
AB = 22 )10()46(   = 5 , 

 BC = 22 )02()67(   = 5
 AB = BC 

, ABCD 

, ABCD 
, 

AC = 22 )12()47(   = 3 2
BD = 22 )10()56(   = 2

,  AC  BD. 
, ABCD 

IV : 

Ex.27 (–1, 0), 
(3, 1)  (2, 2) 

Sol.  A(–1, 0), B(3, 1), C(2, 2)  D(x, y) 
ABCD 

 AC 
= BD 

 


 
2

20,2
21  = 


 

2
y1,2

x3

 


 1,2
1  = 


 

2
1y,2

x3

 2
x3  = 2

1
2

1y   = 1
 x = – 2  y = 1 

(–2, 1)  
Ex.28 A (6, 1), 

B (8, 2), C(9, 4) D (p, 3) 
; p 

Sol.  
AC 

BD 



 


 
2

41,2
96  = 


 

2
32,2

p8

 



2
5,2

15  = 


 
2
5,2

p8

 2
15  = 2

p8   15 = 8 + p  p = 7 
Ex.29 A(–2, –1), B(a, 0), C(4, b)  D(1, 2) 

a  b 

Sol.  
AC 

BD 
, 




 
2

b1,2
42  = 


 

2
20,2

1a

 


 
2

1b,1  = 


  1,2
1a  2

1a  = 1 2
1b   = 1

 a + 1 = 2  b – 1 = 2 a = 1  b = 3 
Ex.30 

(1, 2) (0, –1)  (2, –1) 

Sol.  A(x1, y1), B(x2, y2)  C(x3, y3); ABC 
D (1, 2), E (0, –1), 

F(2, –1) BC, CA  AB 
D, BC 

 2
xx 32   = 1  2

yy 32   = 2
 x2 + x3 = 2  y2 + y3 = 4 .... (1) 

, E  F CA  AB 

 2
xx 31   = 0  2

yy 31   = – 1
 x1 + x3 = 0  y1 + y3 = – 2 .... (2) 

2
xx 21   = 2  2

yy 21   = – 1
 x1 + x2 = 4 y1 + y2 = –2 .... (3) 

(1), (2)  (3) , 
(x2 + x3) + (x1 + x3) + (x1 + x2) = 2 + 0 + 4 , 
(y2 + y3) + (y1 + y3) + (y1 + y2) = 4 –2 – 2 
 2(x1 + x2 + x3) = 6   
 2(y1 + y2 + y3) = 0 .... (4) 
 x1 + x2 + x3 = 3  y1 + y2 + y3 = 0 

(1) (4), 
 x1 + 2 = 3  y1 + 4 = 0 
 x1 = 1  y1 = – 4 

A (1, – 4) 
(2) (4) ,
 x2 + 0 = 3  y2 – 2 = 0 
 x2 = 3  y2 = 2 

, B (3, 2) 
(3) (4) ,  
 x3 + 4 = 3  y3 – 2 = 0 
 x3 = – 1    y3 = 2 

, C (–1, 2) 
, ABC A(1, – 4), B(3, 2) 

C(–1, 2) 



Ex.31 ABC 
A(7, –3), B(5,3)  C(3,–1) 

Sol.   D, E, F BC, CA AB 
D, E F 

D 


 
2

13,2
35  = D(4, 1), 

 E 


 
2

31,2
73 = E (5, –2) 

,  F 


 
2

33,2
57  = F (6, 0) 

A(7, –3)
E(5, –2)F(6, 0)

B(5, 3) D(4, 1) C(3, –1) 
 AD = 22 )13()47(  = 169  = 5 

BE = 22 )32()55(  = 250  = 5 
 , CF = 22 )10()36(  = 19  = 10

 

Ex.32 A (5, –1), B(–3, –2)  C(–1, 8) 
ABC A 

Sol.  AD; ABC A 
D; BC 

D 


 
2

82,2
13

,(–2, 3)  
 AD = 22 )31()25( 

       = 1649   = 65
G; ABC G AD 

2 : 1 
G 











12

)1(132,12
51)2(2

= 


 
3

16,3
54  = 




3
5,3

1

A(5, –1)

G

B(–3, –2) D(–2, 3) C(–1, 8)

2
1

 


: (x1, y1), (x2, y2) 
(x3, y3) 


 

3
yyy,3

xxx 321321

E 


 
2

yy,2
xx 3131

B(x2, y2) D 


 
2

yy,2
xx 3232

C(x3, y3)

G

A(x1, y1)

F 


 
2

yy,2
xx 2121

 
Ex.33 

(–1, 0), (5, –2)  (8, 2) 
Sol.  

(x1, y1), (x2, y2), (x3, y3) 



 
3

yyy,3
xxx 321321

, (–1, 0), (5, –2)  (8, 2) 



 
3

220,3
851

(4, 0)   
Ex.34 

(1, 1), (2, – 3)  (3, 4) 

Sol.  P (1, 1), Q(2, –3), R(3, 4) ABC 
AB, BC  CA 



A (x1, y1), B(x2, y2)  C(x3, y3) ABC 

 2
xx 21   = 1, 2

yy 21   = 1 
 x1 + x2 = 2  y1 + y2 = 2 ...(1) 
 Q; BC 
 2

xx 32   = 2, 2
yy 32   = – 3

 x2 + x3 = 4  y2 + y3 = – 6 ...(2) 
 R; AC 
 2

xx 31   = 3  2
yy 31   = 4

 x1 + x3 = 6  y1 + y3 = 8 ...(3) 
 (1), (2)  (3), 

x1 + x2 + x2 + x3 + x1 + x3 = 2 + 4 + 6 
, y1 + y2 + y2 + y3 + y1 + y3 = 2 – 6 + 8 

 x1 + x2 + x3 = 6  y1 + y2 + y3 = 2...(4) 
ABC 




 
3

yyy,3
xxx 321321  = 




3
2,3

6

 = 



3
2,2     [(4) ] 

Ex.35 (3, –5) (–7, 4) 
(2, –1) 

Sol.  (x, y) , 

3
73x  = 2 3

45y  = – 1
 x – 4 = 6  y – 1 = – 3 
 x = 10  y = – 2  

(10, –2) 
Ex.36 

Sol.  OACB OA; x-
OB; y-

OA = a OB = b. 

, A B (a, 0) (0, b) 
, OACB , 
AC = OBAC = b 
OA = a  AC = b 

, C (a, b) 
OC 




 
2

0b,2
0a  = 




2
b,2

a

, AB 



 
2

b0,2
0a  = 




2
b,2

a

OC AB 

,  OC = 22 ba     
AB = 22 )b0()0a(   = 22 ba 
 OC = AB 




: (x1, y1), (x2, y2) (x3, y3) 

2
1  | x1 (y2 – y3) + x2 (y3 – y1) + x3 (y1 – y2) |

: ABC 

I : A(x1, y1), B(x2, y2) 
C(x3, y3) 

A (x1, y1) 

II : 

 x1

y1

x2

y2

x3

y3

x1

y1  
III : 

(x1y2 + x2y3 + x3y1) – (x2y1 + x3y2 + x1y3) 
IV : III 

2
1

: A(x1, y1), B(x2, y2)  C(x3, y3) 

ABC = 0 
x1(y2 – y3) + x2 (y3 – y1) + x3 (y1 – y2) = 0 






  
I : 

Ex.37 
A(3, 2), B (11, 8)  C(8, 12) 

Sol.   A = (x1, y1) = (3, 2), B = (x2, y2) = (11, 8) 
 C = (x3, y3) = (8, 12) ; 
ABC = 2

1 |{x1(y2 – y3) + x2 (y3 – y1)
 + x3 (y1 – y2)}| 

   ABC 
= 2

1 |{3(8 – 12) + 11 (12 – 2) + 8 (2 – 8)}|
   ABC

= 2
1 |(–12 + 110 – 48)| = 25

, 

  ABC = |(3 × 8 + 11 × 12 + 8 × 2) 
– (11 × 2 + 8 × 8 + 3 × 12)|

  ABC 
  = 2

1 |(24 + 132 + 16) – (22 + 64 + 36)|

  ABC = 2
1 | 172 – 122 | = 25

Ex.38 (t, t – 2), (t + 2, t + 2) 
(t + 3, t) t 

Sol.  A = (x1, y1) = (t, t – 2), B (x2, y2) = (t + 2,  t + 2) 
C = (x3, y3) = (t + 3, t) 
, 

   ABC 
= 2

1  | x1(y2 – y3) + x2(y3 – y1) + x3(y1 – y2)|
   ABC 



= 2
1 |{t(t + 2 – t) + (t + 2) (t – t + 2) 

 + (t + 3) (t – 2 – t – 2)}| 
  ABC 

= 2
1 |{2t + 2t + 1 – 4t – 12}| = | – 4| 

 = 4 
ABC t 

, 
t 

t–2
t+2
t+2

t+3
t 

t 
t–2  

   ABC 
= 2

1
}tt)2t)(3t(
)2t)(2t{()}2t)(3t(t)2t()2t(t{




   ABC 
= 2

1  |(t2 + 2t + t2 + 2t + t2 + t – 6) 
– (t2 – 4 + t2 + 5t + 6 + t2)|

   ABC 
= 2

1 | (3t2 + 5t – 6) – (3t2 + 5t + 2)| 

   ABC = 2
1 | (–6 – 2)| 

   ABC  = 4 
ABC t 

Ex.39 
(0, –1), (2, 1)  (0, 3) 

Sol.  A (0, –1), B(2, 1)  C(0, 3) 
ABC D, E, F 
BC, CA  AB D, E  F 

(1, 2), (0, 1)  (1, 0) 
,  ABC 

= 2
1 | x1 (y2 – y3) + x2 (y3 – y1) + x3 (y1 – y2)|

   ABC 
= 2

1 | 0(1 – 3) + 2 (3 – (–1)) + 0(0 – 1)| 
  ABC 

= 2
1  | 0 + 8 + 0 | = 4 

  DEF 
= 2

1 |x1 (y2 – y3) + x2 (y3 – y1) + x3 (y1 – y2)|
   DEF 

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

   DEF = 2
1 |1 + 1| = 1 

    DEF  : ABC  = 1 : 4 
Ex.40 D, E F ABC 

BC, CA  AB 

DEF = 4
1 (ABC ) 

Sol.  A(x1, y1), B(x2, y2), C(x3, y3) ABC 
D, E  F 




 
2

yy,2
xx 3232 


 

2
yy,2

xx 3131




 
2

yy,2
xx 2121



A(x1, y1)

E 


 
2

3yy,2
3xx 11F 


 

2
yy,2

xx 2121

B(x2, y2) D 


 
2

3y2y,2
3x2x  

 

C(x3, y3)

  1 = ABC 

= 2
1 |x1 (y2 – y3) + x2 (y3 – y1)  + x3 (y1 – y2)|

  2 = DEF 
= 2

1 


 


 


 
2

xx
2

yy
2

yy
2

xx 31213132




 
2

yy
2

yy 3221 + 


 
2

xx 21 


 
2

yy
2

yy 3132

   2 = 8
1 |(x2 + x3)(y3 – y2) + (x1 + x3)(y1 – y3) 

  + (x1 + x2)(y2 – y1)| 
   2 = 8

1 |x1(y1 – y3 + y2 – y1) +  
     x2 (y3 – y2 + y2 – y1) + x3 (y3 – y2 + y1 – y3)| 

   2 = 8
1 |x1 (y2 – y3) + x2 (y3 – y1) + x3 (y1 – y2)| 

   2 = 4
1 (ABC ) = 4

1 1 

DEF  = 4
1 ( ABC ) 

Ex.41 ABC A (4, 6), B(1, 5)  C(7, 2) 
AB AC D E 

AB
AD  = AC

AE  = 4
1 ADE 
ADE 

Sol.  ,  AB
AD  = AC

AE  = 4
1

 AD
AB  = AE

AC  = 4 

 AD
DBAD   = AE

ECAE  = 4 

 1 + AD
DB  = 1 + AE

EC  = 4 

 AD
DB  = AE

EC  = 3 

 DB
AD  = EC

AE  = 3
1

 AD : DB = AE : EC = 1 : 3 
 D  E AB  AC 1 : 3 

A(4, 6) 
1

D

B(1, 5) C(7, 2)

1
E

33

 
D E 











31
185,31

121 = 



4
23,4

13











31
182,31

127 = 


 5,4
19  

 4
6

4
13

4
23

4
19

5
4
6

    ADE 
= 2

1 


 


  544
23

4
1964

1364
1954

13
4
234

   ABC 



= 2
1 


 


  2016

437
4
78

4
114

4
65

4
92

   ABC = 2
1

16
1069

4
271 

= 2
1  × 16

15  = 32
15

 4
6 5

7
2

4
6

1
 

  ABC = 2
1 |(4 × 5 + 1 × 2 + 7 × 6)

– (1 × 6 + 7 × 5 + 4 × 2)|
  ABC = 2

1 |(20 + 2 + 42) – (6 + 35 + 8)| 

  ABC = 2
1  |64 – 49| = 2

15

     ADE 
ABC = 2/15

32/15  = 16
1

ADE  : ABC  = 1 : 16.  
Ex.42 A(4, –6), B(3, –2)  C(5, 2) ABC 

ABC 

Sol.  D BC , D 
(4, 0) 

, 

    ABC 
= 2

1 |(4 × (– 2) + 3 × 2 + 5 × (– 6))

– (3 × (– 6) + 5 × (–2) + 4 × 2)|
   ABC 

= 2
1   |( –8 + 6 – 30) – (–18 – 10 + 8)|

  ABC = 2
1  | –32 + 20 | = 6

   ABD 
= 2

1
}04)2(4)6(3{ ))}6(403)2(4{(  

   ABD 
= 2

1 |(–8 + 0 + 26) – (–18 – 8 + 0)|

  ABD = 2
1 |(–32 + 26)| = 3

    ABC 
ABD = 3

6 = 1
2

    ABC  = 2 (ABD ) 
II : 

Ex.43 ABCD 
A(1, 1), B(7, –3), C(12, 2) 

 D(7, 21) 
Sol.  ABCD 

= |ABC  | + | ACD  | 
, 

  ABC = 2
1 |(1× –3 + 7 × 2 + 12 × 1)

– (7 × 1 + 12 × (–3) + 1× 2)|
  ABC = 2

1 |(–3 + 14 + 12) – (7 – 36 + 2)| 

  ABC = 2
1 |23 + 27| = 25



  ACD = 2
1  |(1 ×2 + 12 × 21 + 7 × 1)

– (12 × 1 + 7 × 2 + 1 × 21)|
  ACD 

= 2
1 |(2+252 + 7) – (12 + 14 + 21)|

  ACD = 2
1  |261 – 47| = 107

   ABCD  = 25 + 107 = 132 
III : 

: 
(x1, y1), (x2, y2)  (x3, y3) 

x1 (y2 – y3) + x2 (y3 – y1) + x3 (y1 – y2) = 0 
, (x1y2 + x2y3 + x3y1) – (x1y3 + x3y2 + x2y1) = 0 

Ex.44 (2, – 2), (–3, 8)  (–1, 4) 

Sol.  
, 

    = 2
1 |{2 × 8 + (–3) × 4 + (–1) × (–2)}

– {(–3) × (–2) + (–1) × 8 + 2 × 4}|
    = 2

1  |(16 – 12 + 2) – (6 – 8 + 8)|

    = 2
1  |6 – 6| = 0

, 

Ex.45 (a, b + c), (b, c + a)  
(c, a + b) 

Sol.  (a, b + c), (b, c + a)  (c, a + b) 


, 
a

b+c c+a
c

a+b
a
b+c

b 
 

  = 2
1 |{a (c + a) + b (a + b) + c (b + c)} 

– {b (b + c) + c (c + a) + a (a + b)}|
   = 2

1 |(ac + a2 + ab + b2 + bc + c2) 
– (b2 + bc + c2 + ca + a2 + ab)|

  = 0 

IV : 
 

Ex.46 k (k, 2 – 2k), 
(–k + 1, 2k) (–4 – k, 6 – 2k) ? 

Sol.  

, 

,  
|{2k2 + (–k + 1) (6 – 2k) + (–4 – k) (2 – 2k)} 

– {(–k + 1) (2 – 2k) + (–4 – k) (2k)
           + k (6 – 2k)}| = 0 

 |(2k2 + 6 –8k + 2k2 + 2k2 + 6k – 8)  
– (2 – 4k + 2k2 – 8k – 2k2 + 6k – 2k2)|

 (6k2 – 2k – 2) – (–2k2 – 6k + 2) = 0 
 8k2 + 4k – 4 = 0 
 2k2 + k – 1 = 0  (2k – 1) (k + 1) = 0 
 k = 1/2  k = – 1 



k = 1/2   k = – 1 

Ex.47 x (x, –1), (2, 1) 
(4, 5) ? 

Sol.  

 x
–1 1

4
5

x 
–1

2

  = 0   
  |{x × 1 + 2 × 5 + 4 × (–1)} 

– {(2 × (–1) + 4 × 1 + x × 5}| = 0
  (x + 10 – 4) – (–2 + 4 + 5x) = 0 
  (x + 6) – (5x + 2) = 0 

 – 4x + 4 = 0 x = 1 

x = 1. 
V : 

Ex.48 A  B (3, 4) 
(5, – 2) P 

PA = PB  PAB  = 10 
Sol.  A B 

(x, y) , 
 PA = PB 
 PA2 = PB2 
 (x – 3)2 + (y– 4)2 = (x – 5)2 + (y + 2)2 
 x – 3y – 1 = 0 ....(1) 

, PAB  = 10 
 x
y 4

5
–2

x
y

3
 

 2
1 |(4x + 3 × (–2) + 5y) – (3y + 20 – 2x)| = 10 

 |(4x + 5y – 6) – (–2x + 3y + 20)| = 20 
|6x + 2y – 26| = ± 20  6x + 2y – 26 = ± 20 

 6x + 2y – 46 = 0 , 6x + 2y – 6 = 0 
 3x + y – 23 = 0 , 3x + y – 3 = 0 
x – 3y – 1 = 0  3x + y – 23 = 0

x = 7, y = 2. 
x – 3y – 1 = 0 3x + y – 3 = 0 

x = 1, y = 0. 
P, (7, 2)  (1, 0) 

Ex.49 A, B, C (6, 3), (–3, 5) 
(4, – 2) P (x, y) 

PBC  ABC 
7

2yx 

Sol.  , 
 x
y 5

4
–2

x
y 

–3
 

  PBC 
= 2

1 |(5x + 6 + 4y) – (–3y + 20 – 2x)| 
  PBC 

= 2
1 |5x + 6 +  4y  +  3y – 20 + 2x| 

  PBC = 2
1 |7x + 7y – 14| 

  PBC = 2
7  |x + y– 2| 

  PBC = 2
7 |6 + 3 – 2| 

[PBC x = 6 y = 3 ] 
  ABC = 2

49

   PBC 
ABC  = 

2
49

|2yx|2
7 

= 7
|2yx|   = 7

2yx 



1. O(0, 0) 

2. XOX' ; x-
YOY' ; y-

3. 

4. 
I, II, III  IV 

5.  (x)  (y) (x,y)
1st + V (+, +)
2nd – + (–, +)
3rd – – (–, –)
4th + – (+, –)

6. A(x, y) x- y-

7. x- y = 0 
8. y- x = 0 
9. x = a y-
10. y = b x-
11. x- (x, 0) y-

(0, y)
12. 

13. (y) x- x-

14. – 

Y

Y' 

X' X
(+, +) 
I 

(–, +) 
II 

(+, –)
IV 

(–, –) 
III –1 

–2
–3
–4

4 
3 
2 
1

–4 –3 –2 –1 1   2   3   4O 

Y

Y'

X' XO ( )

15. A(x1, y1) B(x2, y2)
AB = 212212 )yy()xx( 

16. P(x, y) O(0,0)  - 
 OP = 22 )0y()0x(   = 22 yx 

17. : A(x, y), B(x2, y2)
m1 : m2 
P(x, y) 











21
1221

21
1221

mm
ymym,mm

xmxm

18. 1 : 1 
A(x1, y1) 

B(x2,y2) P 



 
2

yy,2
xx 2121

19. A(x1, y1), B(x2, y2) C(x3, y3)
ABC - 

= 2
1  [x1 (y2 – y3) + x2(y3 – y1)  + x3(y1 –y2)]

 

 x1 
y1 

x2 
y2 

x3 
y3 

x1 
y1  

ABC = 2
1  [(x1y2 + x2y3 + x3y1)

– (x1y3 + x3y2 + x2y1)]
20. A, B, C ABC = 0 
21. : 


 

3
yyy,3

xxx 321321

22. 
A (x1, y1), B(x2, y2), C(x3, y3)  D(x4, y4) 

ABCD ABCD 



= 2
1  [x1y2 –x2y1 + x2y3 –x3y2 + x3y4 – x4y3

 + x4y1 – x1y4] 




