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 a1, b1, c1  a2, b2, c2 
 ax + by + c = 0 

 a  0, b  0 



(i)  I : 
 ax + by + c = 0 

(ii)  II : y x 
y = – 


 

b
cax

(iii)  III : x  y 
II 

 (1, 1) (2, 2) 
x y 

(iv)  IV : (1, 1)  (2, 2) 

(v)  V :  IV 

ax + by + c = 0 





 

Ex.1 y – x = 2 
Sol.  

 y – x = 2 
 y = x + 2 

 x = 1 ,  : y = 1 + 2 = 3 
 x = 3 ,  : y = 3 + 2 = 5 

x 1 3
y 3 5

(1, 3)  (3, 5) 

(1, 3)
(3,5)

9
8
7
6
5
4
3
2
1

–1
–2
–3
–4
–5
–6
–7
–8
–9

 1    2   3  4    5   6    7 –7 –6  –5 –4 –3  –2  –1 XX 

Y

Y 

y – x = 2

Ex.2 x – 2y = 3 

(i) x = – 5  (ii) y = 0. 
Sol.   x – 2y = 3 

 y = 2
3x

x = 1  : y = 2
31  = –1 

x = –1  : y = 2
31  = –2 

 : 
x 1 –1
y –1 –2

 (1, –1)  (–1, –2) 

 x – 2y = 3 
9
8
7
6
5
4
3
2
1

–1
–2
–3
–4
–5
–6
–7
–8
–9

 1    2   3   4    5   6    7 –7 –6  –5 –4  –3 –2  –1 X

Y 

Y 

x – 2y = 3
(3, 0)

(1, –1)
X 

(–1, –2)

x = –5 
y-

 (–5, 0) 
x – 2y = 3 

x-
 y-  y = –4 

(–5, –4) 
x-  y = 0 

x-
(3, 0) 

,  (–5, –4)  (3, 0) 






 

a1x + b1y = c1 ....(1) 
a2x + b2y = c2 ....(2) 

 - 
(i) 
(ii) 

(iii) 

 

 Y

X

1 2 

P()
0   

 Y

X

1 and 2 

0   

Y

X

1  2

0X' 
Y'

 

   
Ex.3 1 

x + y = 7 2 
 5x + 2y = 20 

Sol.  , x + y = 7 
 y = 7 – x ....(1) 

BA
36y
41x

 5x + 2y = 20 
  y = 2

520 x ....(2) 

DC
05y
42x

7
6
5
4
3
2
1

1   2  3   4   5  6  70X'
Y'

X

Y 
A

C 
B

D(4,0)

(4,3)
(2,5)(1,6)

A (1, 6), B(4, 3) 
 AB 
, C(2, 5). D (4, 0) 

CD 
C AB 

(1) 
CD 

(2) 

Ex.4 “
, 

” 

Sol.  x 
y 

 = (x – 7) 
 = (y – 7) 

(x – 7) = 7(y – 7)   or   x – 7y = – 42 ....(1) 
3  = (x + 3) 
3  = (y + 3) 



x + 3 = 3(y + 3)    or   x – 3y = 6  ....(2) 
x – 7y = –42 

CBA
8767

42xy
1470x



x – 3y = 6 

FED
4203

6xy
18126x



 A(0, 6), B(7, 7), C(14, 8) 
ABC 

D(6, 0), E(12, 2) 
F(18, 4) DEF 

5D 10  15  20  25  30  35  40  45

15
10A5 

E F 

B C
(0,6) (7,7) (42, 12)

1
2

G 

0

y

x

Ex.5  X 10 

4 

Sol.  x 
y 

x + y = 10 ....(1) 
y = x + 4 ....(2) 

 (1)  (2) 

BA
210x10y
80x

10yx





EDC
7544xy
310x

4xy





AB  CE 

AB  CE  E (3, 7) , 
 x = 3  y = 7 

x x'

y
(0,10) A

E
D 

C
B

(0, 4)
(1, 5)

(3, 7)

(8, 2)

 = 3 
 = 7. 

 (Verification) :  
x = 3  y = 7  (1) , 

L.H.S. = 3 + 7 = 10 = R.H.S., 
(1) 
x = 3  y = 7  (2) , 

 7 = 3 + 4 = 7, (2) 
, 





Ex.6 
4 36m 

Sol.  x y 

x = y + 4 ....(1) 
 = 36  

x + y = 36 ....(2) 
4yx

BA
04y
40x




36yx

DC
1626x36y
2010x





 AB  CD 

xx'

y

C

y'

(10, 26)

D(20, 16)

A–4
0 4    8 12  16  20 24

28
 24
 20
 16
 12
   8
4 B

AB  CD (20, 16) 
 x = 20  y = 16 

20 m  16 m 
 (Verification) : 

x = 20  y = 16  (1) 

20 = 16 + 4 = 20, (1) 

x = 20  y = 16  (2) 

 20 + 16 = 36 
 36 = 36, (2) 



Ex.7 x – y + 1 = 0  3x + 2y – 12 = 0 
x-

Sol.   : 
x – y + 1  = 0  ....(1) 
3x + 2y – 12 = 0  ....(2) 

BA
511xy
40x



DC
362

x312y
20x 

 

A(0, 1), B(4, 5) 
 AB 

C(0, 6), D(2, 3) 
CD 

xx'

y

y'

(0, 1)

(4, 0)
(–1, 0)

A 1

6
 5
 4
 3
 2
 

(0,6)
 B

 
D 
 

E
 

(4, 5)
 

(2, 3)
 

F 0 1 2   3     4

, 
D(2, 3)  x = 2  y = 3 



 CD, x- E (4, 0) 
AB, x-  F(–1, 0) 

, ; D(2, 3), E(4, 0), 
F(–1, 0) 

 (Verification) : 
(1)  (2) x = 2  y = 3 




  : 
1. 
2. 
3. 
(A)  (Consistent) : 

(i) 
(Consistent equations with unique solution) : 

x + 2y = 4 
7x + 4y = 18 

1    2      3    4 

5
 4
 3
 2
 1

Y 

(2, 1)
X0

( ) 
(2, 1) , x = 2, y = 1

(ii) 
(Consistent equations with infinitely many 
solutions) :  ( ) 

2x + 4y = 9 
3x + 6y = 2

27

1    2      3    4 

4
 3
 2
 1

Y 

X
0

(B)  (Inconsistent Equation) : 

 : ( ) 

 : 
4x + 2y = 10 
6x + 3y = 6 

1    2      3    4 

5
 4
 3
 2
 1

Y 

X0



( ) 

1
2
3  ( )

   
Ex.8 

x – 4y + 14 = 0 ; 3x + 2y – 14 = 0 

Sol.  
x – 4y + 14 = 0 ....(1) 

 y = 4
14x 

x = 6,   y = 4
146   = 5 

x = – 2,   y = 4
142  = 3 

BA
35y
26x 

 3x + 2y – 14 = 0 ....(2) 
 y = 2

14x3 

x = 0,  y = 2
140   = 7 

x = 4,  y = 2
1443   = 1 

DC
17y
40x

X2  4  6 
D(4, 1)

–2 0
Y'

Y 

X'
2
4
6
8

C(0, 7)

(2, 4) 

Ex.9 
2x + 5y = 16 ; 3x + 2

15 y = 24 

Sol.  
2x + 5y = 16  ....(1) 

 y = 5
x216

x = 3,  y = 5
616  = 2 

x = – 2,   y = 5
)2(216   = 4 

BA
24y
32x 

3x + 2
15  y = 24 ....(1) 

 y = 15
648 x ....(2) 

x = 2
1 ,  y = 15

348  = 3 

x = 2
11 ,  y = 15

2
11648 



 = 1 



DC
13y 2

11
2
1x

XX'

Y'

Y 

(11/2, 1)
B(3, 2) 

(1/2, 3)C

A

D 
O –3  –2  –1 1    2    3   4    5 

5 
 4 
 3 
 2 
 
1 

(–2, 4)

Ex.10 
2x + 3y = 10, 4x + 6y = 12 

Sol.  
2x + 3y = 10 

 3y = 10 – 2x  y = 3
x210

x = – 4, y = 3
)4(210   = 3

810  = 6 

x = 2, y = 3
2210   = 3

410  = 2 

BA
26y
24x 

 4x + 6y = 12 
 6y = 12 – 4x    6y = 12 – 4x 

 y = 6
412 x

x = – 3, y = 6
)3(412  = 6

1212 = 4 

x = 3, y = 6
)3(412  = 6

1212  = 0 

DC
04y
33x 

A (–4, 6), B(2, 2) 
 AB 

C(–3, 4), D(3, 0) 
CD 

x x' 

y' 

0

6 
 5 
 4 
 
3 
 
2 
 1 

B(2, 2)

y 

–1
 –2

–4  –3  –2  –1 1 2
D
3 4 5

A(–4, 6)

C 

(3, 0)  

Ex.11  2x + 3y – 8 = 0 

: 
(i) 
(ii) 
(iii) 



Sol.  ,  
2x + 3y – 8 = 0 

(i) 

3x – 2y – 8 = 0 
(ii) 

4x + 6y – 22 = 0 
(iii) 

6x + 9y – 24 = 0 
Ex.12 

;  
3x + y – 11 = 0 ; x – y – 1 = 0 

y-
 y-

Sol.   ; 
3x + y – 11 = 0  x – y – 1 = 0 

(i)  3x + y – 11 = 0 
, 3x + y – 11 = 0 

 y = – 3x + 11 
, x = 2,  y = –3 × 2 + 11 = 5 
, x = 3,  y = – 3 × 3 + 11 = 2 
,  : 

25y
32x

P (2, 5)  Q(3, 2) 

 3x + y – 11 = 0 

(b)  x – y – 1 = 0 
, 

 x – y – 1 = 0 
 y = x – 1 

,  x = – 1,  y = –2 
,  x = 3, y = 2 
,  : 

22y
31x




R(–1, –2) 
S(3, 2) 

x – y – 1 = 0 

Y 

X '

Y '

Scale : 
For both axes 2 unit = 0.5 cm 

X

12
 10
 8   
   6
 

 4
   2

–2
 –4

–8   –6   –4   –2   O 
U(0,–1)2      4    6     8

T(0,11)

P(2, 5) 

Q(3, 2)S(3, 2)V(0, 2)

R(–1, 2)

Q(3, 2) 
, x = 3  y = 2 

y-
, = 

= QUT = 2
1  ×  × 

= 2
1  × (TU × VQ) = 2

1  × (TO + OU) × VQ 

= 2
1 (11 + 1) 3 = 2

1 × 12 × 3 = 18 
, 18 



Ex.13 ; 
2x – 3y = – 6 ; 2x + 3y = 18; y = 2 

Sol. (a)  2x – 3y = – 6 ; 
2x – 3y = – 6 

 y = 3
62 x

, x = 0, y = 3
602   = 2 

, x = 3, y = 3
632   = 4 

,  : 

42y
30x

P(0, 2)  Q(3, 4) 

 2x – 3y = – 6 

(b)  2x + 3y = 18 ; 
2x + 3y = 18 

 y = 3
18x2 

, x = 0,  y = 3
1802   = 6 

, x = – 3,  y = 3
18)3(2   = 8 

,  : 

86y
30x 

R(0, 6)  S(–3, 8) 

 2x + 3y = 18 

(c) y = 2 

x 
y = 2 T (3, 2), U(6, 2) 

,  : 

22y
63x

T(3, 2)  U(6, 2) 

y = 2 

Y 

X ' 

Y ' Scale : For both axes 2 unit = 0.5 cm 

X 1  2  3 4  5  6–3   –2   –1 

9 
 8 
 7 
 6 
 5 
 4 
 3 
 2 
 1 

Q(3, 4) 
U(6, 2)

T(3, 2)
P(0, 2)y = 2 

R(0, 6) 

S(–3, 8) 

–1

2x + 3y = 18
2x – 3y = –6

Q(3, 4), U (6, 2)  P(0, 2) 
PQU 

(To find area of the triangle so formed) : 
 PQU ( ) 

PQU 
 QT ( ) = 2 
PU ( ) = 6 

PQU = 2
1  (  × ) 

= 2
1  (PU × QT) = 2

1  × 6 × 2 
 = 6 
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2
1

2
1

2
1

2
1

2
1

2
1

2
1

2
1

c
c

b
b

a
a

10
4

6
3

4
2

010y6x4
04y3x2

c
c

b
b

a
a

15
5

6
2

3
1

015y6x3
05y2x

b
b

a
a

9
4

6
3

5
2

09y6x5
04y3x2











 


2
1

2
1

2
1

222
111 c

c
b
b

a
a

0cybxa
0cybxa

 a1x + b1y + c1 = 0  a2x + b2y + c2 = 0 

2
1

2
1

2
1

2
1

2
1

2
1

2
1

2
1

c
c

b
b

a
a)iii(

c
c

b
b

a
a)ii(

b
b

a
a)i(






Ex.14 
2
1

a
a , 

2
1

b
b

2
1

c
c

(i) 5x – 4y + 8 = 0, 7x + 6y – 9 = 0 
(ii) 9x + 3y + 12 = 0, 18x + 6y + 24 = 0 
(iii) 6x – 3y + 10 = 0, 2x – y + 9 = 0 

Sol.  
a1x + b1y + c1 = 0 a2x + b2y + c2 = 0 

(i) a1 = 5, b1 = – 4, c1 = 8; 
a2 = 7, b2 = 6, c2 = – 9 


2
1

a
a  = 7

5 , 
2
1

b
b  = 6

4


2
1

a
a 

2
1

b
b

(ii) a1 = 9, b1 = 3, c1 = 12; 
a2 = 18, b2 = 6, c2 = 24 


2
1

a
a  = 18

9  = 2
1 , 

2
1

b
b  = 6

3  = 2
1

2
1

c
c  = 24

12   = 2
1


2
1

a
a   = 

2
1

b
b  = 

2
1

c
c

 , 

(iii) a1 = 6, b1 = – 3, c1 = 10; 
a2 = 2, b2 = – 1, c2 = 9 


2
1

a
a  = 2

6  = 3, 
2
1

b
b  = 1

3

  = 3, 

2
1

c
c  = 9

10


2
1

a
a  = 

2
1

b
b  

2
1

c
c

, 




- , 



(i) 
(ii) 
(iii) 

 


(y)  (x) 
y 

x 
 x 

 x y 

" " 
‘ ’,  y 

 y 
‘ ’ y 

 (Working rule) : 

a1x + b1y + c1 = 0 ....(1) 
a2x + b2y + c2 = 0 ....(2) 

I : y 
 x  (1) 

II :  I y 
(2) 
 x 

 III : II x 

 IV : x II  I 
y 
x  y 

(Verification) : 

   
Ex.15 x 

( )  : 
(i) x + y = 7  (ii) x + y = 7 

2x – 3y = 11  12x + 5y = 7 
(iii) 2x – 7y = 1  (iv) 3x – 5y = 1 

4x + 3y = 15  5x + 2y = 19 
(v) 5x + 8y = 9 

  2x + 3y = 4   
Sol. (i)  x + y = 7 ....(1) 

2x – 3y = 11  ....(2) 
x 

 (1) , 
x + y = 7  x = 7 – y 

 (2) , x 
    2 × (7 – y) – 3y = 11 
 14 – 2y – 3y  = 11 
 –5y = – 3  or,  y = 3/5. 

y (1)
, 

x + 3/5 = 7  x = 32/5. 
  x = 32/5  y = 3/5. 
(ii)  x + y = 7   ....(1) 

12x + 5y = 7  ....(2) 
 (1) ,  

x + y = 7     x = 7 – y 
y  (2)  

 12(7 – y) + 5y = 7 
 84 – 12y + 5y = 7  
 –7y = – 77    y = 11 

y  (1) 



x + 11 = 7    x = – 4 
  x = – 4,   y = 11. 
(iii)  2x – 7y = 1   ....(1) 

4x + 3y = 15  ....(2) 
 (1) , 

2x – 7y = 1  x = 2
1y7 

x  (2) , 
 4 × 2

1y7   + 3y = 15 

 2
4y28   + 3y = 15 

 28y + 4 + 6y = 30 
 34y = 26  y = 34

26  = 17
13

y (1) 
, 

2x – 7 × 17
13  = 1 

 2x = 1 + 17
91  = 17

108    x = 34
108  = 17

54

x = 17
54 , y = 17

13

(iv)  3x – 5y = 1 .... (1) 
5x + 2y = 19  .... (2) 

 (1) , 
3x – 5y = 1   x = 3

1y5 

x  (2) , 
 5 × 3

1y5   + 2y = 19 
25y + 5 + 6y = 57    31y = 52 

y = 31
52

y (1) 
, 

3x – 5 × 31
52  = 1 

 3x – 31
260  = 1 3x = 31

291

 x = 331
291
 = 31

97

x = 31
97 ,  y = 31

52

(v)  5x + 8y = 9 ....(1) 
2x + 3y = 4 ....(2) 

 (1) , 
5x + 8y = 9  x = 5

y89

x  (2) , 
 2 × 5

y89  + 3y = 4 
 18 – 16y + 15y = 20 
 –y = 2   or  y = – 2 

 y  (1) , 
 5x + 8 (–2) = 9  
 5x = 25  x = 5 

, x = 5,  y = – 2. 
Ex.16 ‘y’ 

( )  : 
(i) 3x – y = 3  (ii)  7x + 11y – 3 = 0 

7x + 2y = 20  8x + y – 15 = 0 
(iii) 2x + y – 17 = 0 

  17x – 11y – 8 = 0 
Sol. (i)  3x – y = 3  ....(1) 

7x + 2y = 20  ....(2) 
 (1) , 

3x – y = 3 y = 3x – 3 
‘y’  (2) , 
 7x + 2 × (3x – 3) = 20  
 7x + 6x – 6 = 20 
 13x = 26    x = 2 

 x = 2  (1) , 
3 × 2 – y = 3   y = 3 

 x = 2,   y = 3. 



(ii)  7x + 11y – 3 = 0  ....(1) 
8x + y – 15 = 0  .....(2) 

 (1) ,  
7x + 11y = 3 y = 11

x73
‘y’ (2) 

, 
 8x + 11

x73  = 15 
 88x + 3 – 7x = 165 
 81x = 162     x = 2 

, x = 2  (2) , 
8 × 2 + y = 15  y = – 1 

 ,  x = 2,  y = – 1. 
(iii)  2x + y = 17  ....(1) 

17x – 11y = 8 ....(2) 
 (1) ,  

2x + y = 17  y = 17 – 2x 
‘y’ (2)

, 
   17x – 11 (17 – 2x) = 8 
 17x – 187 + 22x  = 8 
 39x = 195   x = 5 

, ‘x’  (1) 
, 

2 × 5 + y = 17  y = 7 
,  x = 5,  y = 7. 

Ex.17 
(i) u

15  + 
2  = 17

u
1 + 

1  = 5
36

(ii) 
11  – u

7  = 1


9 – u

4  = 6 
Sol.  (i)  ; 

u
15  + v

2  = 17 ....(1) 

u
1 + v

1  = 5
36 ....(2) 

 1/u = x, 1/v = y, 
: 

15x + 2y = 17 ....(3) 
x + y = 5

36 ....(4) 
 (4)  15  (iii)  1 

, 
15x + 2y = 17 ....(5) 
15x + 15y = 5

36  × 15 = 108  ....(6) 
(6)  (5) , 

–13y = – 91   y = 7
 y = 7  (4) , 

x + 7 = 5
36 x = 5

36  – 7 = 5
1

, y = 
1  = 7     = 7

1

,   x = u
1  = 5

1  u = 5 
, u = 5, 

v = 1/7 
(ii)  ; 


11  – u

7  = 1; 
9 – u

4  = 6
1/ = x  1/u = y, 

 ; 
11x – 7y = 1  ....(1) 
9x – 4y = 6  ....(2) 

 (1)  4  (2)  7 
, 

44x – 28y = 4 ....(3) 
63x – 28y = 42 ....(4) 

 (4)  (3) , 



– 19x = –38    x = 2
x (2) 

,  
9 × 2 – 4y = 6    –4y = – 12 

 y = 3 
,  x = 

1  = 2    = 2
1

,  y = u
1  = 3    u = 3

1

,  ; 
 = 2

1 ,     u = 3
1

Ex.18 
( ) 
(a + b) x + (a – b) y = a2 + b2 
(a – b) x + (a + b) y = a2 + b2 

Sol.  
(a + b) x + (a – b) y = a2 + b2 ....(1) 
(a – b) x + (a + b) y = a2 + b2 ....(2) 

 (2) , 
 (a + b) y = a2 + b2 – (a – b) x 
 y = ba

ba 22

  – ba

ba

  x ....(3) 

y = ba
ba 22


  – ba

ba

  x (1) 

, 
(a + b) x + (a – b) 








 xba
ba

ba
ba 22 = a2 + b2 

 (a + b) x + ba
)ba)(ba( 22


  – )ba(

)ba( 2

 x 

= a2 + b2 
 (a + b) x – 








ba
bab2a 22 x

= a2 + b2 – ba
)ba)(ba( 22




 (a + b) x – 








ba
bab2a 22  x 

 = (a2 + b2) 




 ba

ba1

 ba
x)bab2a(x)bab2a( 2222




= (a2 + b2) 






ba

baba

 ba
ab4
 x = ba

ab2)ba( 22




 4abx = 2b (a2 + b2)  x = a2
ba 22 

x = a2
ba 22   (3) 

y = ba
ba 22


  – ba

)ba(



a2
)ba( 22 

 y = ba
)b(a 22


 


  a2

ba1

= 








ba
ba 22 


 

a2
baa2

 y = 








ba
ba 22 


 

a2
ba 

   y = a2
ba 22 

, 
x = a2

ba 22  ,  y = a2
ba 22 

Ex.19  2x + 3y = 11  2x – 4y = – 24 
 ‘m’ 

 y = mx + 3 
Sol.  2x + 3y = 11  ....(1) 

2x – 4y  = – 24 ....(2) 
 (1) , 

2x = 11 – 3y  



2x = 11 – 3y  (2) 
11 – 3y – 4y = –24 
–7y = – 24 – 11

 –7y = – 35  y = 5 
y = 5  (1) , 

2x + 3 × 5  = 11 
2x = 11 – 15   

   x = – 2
4   = – 2 

, x = – 2  y = 5 
 x = – 2  y = 5  y = mx + 3 

, 
  5x = m(–2) + 3  

   –2m = 5 – 3 
     m = 2

2
  = – 1 





 

 I : 
a1x + b1y + c1 = 0 ....(1) 
a2x + b2y + c2 = 0 ....(2) 

 II : 

 III :  II 

IV :  III 

V :  IV 

I :

   

Ex.20 
 : 

(i) 4x – 3y = 4  (ii) 5x – 6y = 8 
  2x + 4y = 3   3x + 2y = 6 

Sol. (i)  4x – 3y = 4   ....(1) 
2x + 4y = 3 ....(2) 

x 
x  4  2 4  2 

4 
 x  4 

 (1)  1 (2)  2 
, 

4x – 3y = 4 ....(3) 
4x + 8y = 6 ....(4) 

 (4)  (3) , 
–11y = –2 y = 11

2

y = 2/11 (1) , 
4x – 3 × 11

2  = 4 

 4x – 11
6  = 4   4x = 4 + 11

6

 4x = 11
50  x = 44

50  = 22
25

 : 
x = 22

25 ,   y = 11
2

(ii)  5x – 6y = 8 ....(1) 
  3x + 2y = 6 ....(2) 

y 
 y  6 

 2 6  2 6 
6 

(1) 1 
(2)  3 , 

5x – 6y = 8  ....(3) 
9x + 6y = 18  ....(4) 



 (3)  (4) , 
14x = 26     x = 14

26  = 7
13

x = 13/7  (1) , 
5 × 7

13  – 6y  = 8  7
65  – 6y = 8 

 6y = 7
65  – 8 = 7

5665  = 7
9

 y = 42
9  = 14

3

x = 7
13 , y = 14

3

Ex.21 

2
x  + 5

y2  + 2 = 10; 7
x2  – 2

y  + 1 = 9 
Sol.  

2
x  + 5

y2  + 2 = 10  2
x  + 5

y2  = 8 ...(1) 

5
x2  – 2

y  + 1= 9   7
x2  – 2

y = 8 ....(2) 
(1) 

 : 

10
y4x5   = 8    5x + 4y = 80  ....(3) 

, (2) 
 : 

14
y7x4   = 8 4x – 7y = 112  ....(4) 

5x + 4y = 80  ....(5) 
4x – 7y = 112 ....(6) 

 (5)  4  (6)  5 
,  

20x – 16y  = 320  ....(7) 
20x + 35y = 560  ....(8) 

 (7)  (8) , 

y = 51
240

y = 51
240  (5) , 

5x + 4 × 


 
51
240 = 80   5x – 51

960  = 80 

 5x = 80 + 51
960  = 51

9604080  = 51
5040

 x = 255
5040  = 51

1008  = 17
336  x = 17

336

x = 17
336 , y = 17

80

Ex.22 

 : 
3x + 4y = 25 ;   5x – 6y = – 9 

Sol.  
3x + 4y = 25  ....(1) 
5x – 6y = – 9 ....(2) 

y y 
4  – 6 4  6  12 

, y  12 – 12 
 (1)  3 (2)  2 

, 
9x + 12y = 75 ....(3) 
10x – 12y = – 18  ....(4) 

 (3)  (4) , 
 19x = 57        x = 3. 
x = 3  (1) ,  
 3 × 3 + 4y = 25 
 4y = 25 – 9 = 16  y = 4 

,  x = 3, y = 4. 
 (Verification) :  x = 3 

y = 4 , 



Ex.23  : 
15x + 4y = 61;  4x + 15y = 72 

Sol.  
15x + 4y = 61 ....(1) 
4x + 15y = 72 ....(2) 

 y  y  4 
15 4  15 60 
y  60 (1)  15 

 (2)  4 , 
225x + 60y = 915 ....(3) 
16x + 60y = 288  ....(4) 

 (4)  (3) , 
209x = 627    x = 209

627  = 3 
x = 3  (1) , 

15 × 3 + 4y = 61  45 + 4y = 61 
 4y = 61 – 45 = 16      y = 4

16  = 4 
,  x = 3, y = 4  

 (Verification) : x = 3  y = 4 

Ex.24 

3 x – 2 y = 3 ; 5 x + 3 y = 2
Sol.  

3 x – 2 y = 3 ....(1) 
5 x + 3 y = 2 ....(2) 

y 
 (1)  3

(2)  2
3x – 6 y = 3 ....(3) 

10 x + 6 y = 2 ....(4) 
 (3)  (4) ,  

3x + 10 x = 5  (3 + 10 ) x = 5 

 x = 103
5

  = 



 310

5  × 








310
310

= 910
)310(5


  = 5(– 3) 

x = 5( 10  – 3)  (1) 
 3  × 5( 10 – 3) – 2 y = 3
 5 30  – 15 3  – 2 y = 3    
 2 y = 5 30  – 15 3  – 3    
 2 y = 5 30  – 16 3  
 y = 2

305 – 2
316  = 5 15  – 8 6

, x = 5 ( 10  – 3) 
y = 5 15  – 8 6

(Verification) : , 

Ex.25 x  y 
 : 

b
ax  – a

by  = a + b ;  ax – by = 2ab 
Sol.  

b
ax  – a

by  = a + b ....(1) 
ax – by = 2ab ....(2) 

 (2)  a , 
x – a

by  = 2b  ....(3) 
 (3)  (1) , 

b
ax  – x = a – b  x 


 1b

a  = a – b 

  x = ba
b)ba(


  = b   x = b 

x  (3) , 
b – a

by  = 2b   b 


  a
y1  = 2b



 1 – a
y  = 2  a

y  = 1 – 2 

 a
y  = –1     y = –a 

, 
x = b,  y = – a 

Ex.26 
 : 

2(ax – by) + (a + 4b) = 0 
2(bx + ay) + (b – 4a) = 0 

Sol.  2ax – 2by + a + 4b = 0 .... (1) 
2bx + 2ay + b – 4a = 0  .... (2) 

 (1)  b  (2)  a 
, 

2(b2 + a2) y = 4 (a2 + b2)    y = 2 
 (1)  a  (2)  b 
, 

2(a2 + b2) x + a2 + b2 = 0 
 2(a2 + b2) x = – (a2 + b2)   x = – 2

1

 x = –1/2,  y = 2 
Ex.27  (a – b) x + (a + b) y = a2 – 2ab – b2 

 (a + b) (x + y) = a2 + b2 
Sol.  

(a – b) x + (a + b) y = a2 – 2ab – b2 ....(1) 
(a + b) (x + y) = a2 + b2 ....(2) 
 (a + b) x + (a + b) y = a2 + b2  ....(3) 

 (3)  (1) , 
(a – b) x – (a + b) x = (a2 – 2ab– b2) – (a2 + b2) 
 –2bx = – 2ab – 2b2 
 x = b2

ab2

  – b2

b2 2
  = a + b

x  (1) , 
(a – b) (a + b) + (a + b) y = a2 – 2ab – b2 
 (a + b) y = a2 – 2ab – b2 – (a2 – b2) 

 (a + b) y = – 2ab  y = ba
ab2




 ,  x = a + b, 
y = ba

ab2




 II : 

   
Ex.28 

x2
1  – y

1  = – 1;  x
1  + y2

1  = 8 

Sol.  x2
1  – y

1  = – 1 ....(1) 

x
1 + y2

1  = 8 ....(2) 
 1/x = u  1/y = v 

 1/x = u  1/y = v 
, 

2
u  – v  = – 1  ....(3) 

u + 2
v  = 8 ....(4) 

 v 
(3)  1/2 

 (4)  1 , 

4
u  – 2

v  = – 2
1 ....(5) 

u + 2
v  = 8 ....(6) 

 (5)  (6) , 

4
u  + u = 2

1  + 8      4
u5  = 2

15

 u = 2
15  × 5

4      u = 6 

 x
1  = u   x

1  = 6        x = x
1



1/x = 6  (2) , 
6 + y2

1  = 8     y2
1  = 2 

 y
1  = 4      y = 4

1

, , 
x = 6

1 , y = 4
1

Ex.29 , 

x
2  + y3

1  = 5
1  ; x

3  + y3
2  = 2 

 ‘a’ 
y = ax – 2 

Sol.  1/x = u  1/y = v , 

2u + 3
v  = 5

1  3
vu6   = 5

1

 30u + 5v = 3  ....(1) 
3u + 3

v2  = 2  9u + 2v = 6  ....(2) 
 (1)  2  (2)  5 

,  
60u + 10v = 6 ....(3) 
45u + 10v = 30 ....(4) 

(4)  (3) , 
15u = – 24     u = 15

24  = 5
8

u = 5
8  (2) , 

9 × 


 
5
8  + 2v = 6   5

72  + 2v = 6 

 2v = 6 + 5
72  = 5

102

 v = 52
102
 = 5

51

x
1 = u = – 5

8    x = – 8
5

,  y
1  = v = 5

51     y = 51
5

x = 8
5   y = 51

5  y = ax – 2 
, 

51
5  = 8

a5  – 2 

 8
a5 = – 2 – 51

5  = 51
5102  = 51

107

 a = 51
107  × 5

8  = 255
856  a = 255

856

Ex.30  , 

y2x
2
 + yx2

6
  = 4 

)y2x(2
5
  + )yx2(3

1
  = 1 

, x + 2y  0  2x – y  0 
Sol.  y2x

1
 = u  yx2

1
  = v 

2u + 6v = 4 ....(1) 

2
u5  + 3

v  = 1 ....(2) 
 (2)  18 , 

45u + 6v = 18 ....(3) 
, (3) (1) 
, 

–43u = – 14  u = 43
14

u = 14/43  (1) , 
2 × 43

14  + 6v = 4 

 6v = 4 – 43
28  = 43

28172  v = 43
144

,  u = 43
14  = y2x

1


 14x + 28y = 43 ....(4) 



,  v = 43
144  = yx2

1


 288x – 144y = 43 ....(5) 
 (4)  288  (5)  14 
, 

288 × 14x + 28y × 288 = 43 × 288 
288x × 14 – 144y × 14 = 43 × 4 

 4022x + 8064y = 12384 ....(6) 
4022x – 2016y = 602  ....(7) 

 (7)  (6) , 
10080y = 11782  y = 1.6( ) 

,  (4)  1.6 , 
 14x + 28 × 1.6 = 63 
 14x + 44.8 = 63 14x = 18.2 
 x = 14

2.18  = 1.3 ( ) 
, 

 x = 1.3 ( ), y = 1.6 ( ). 
Ex.31 , 

yx
1
  + yx

2
  = 2

yx
2
  – yx

1
  = 3

 x + y  0  x – y  0 
Sol.  yx

1
  = u  yx

1
  = v

u + 2v = 2 ....(1) 
2u – v = 3 ....(2) 

 (1)  2 ,  (2)  1
, 

2u + 4v = 4 ....(3) 
2u – v = 3 ....(4) 

 (4)  (3) , 
5v = 1      v = 5

1

v = 1/5  (1) , 
u + 2 × 5

1  = 2 u = 2 – 5
2  = 5

8

, u = 5
8  = yx

1
   8x + 8y = 5 ....(5)

, v = 5
1  = yx

1
   x – y = 5  ....(6)

 (5)  1  (6)  8
, 

8x + 8y = 5 ....(7) 
8x – 8y = 40  ....(8) 

 (7)  (8) 
16x = 45    x = 16

45

, x  (6) , 

16
45  – y = 5  y = 16

45  – 5 = 16
35

,  ; 
x = 16

45 ,   y = 16
35

 -III : , ax + by = c 
bx + ay = d  a  b 

: 
 I :

ax + by = c 
bx + ay = d 
II : 

 : 
(a + b) x + (a + b) y = c + d 

 x + y = ba
dc


 ....(1) 

(a – b) x – (a – b)y = c – d 
 x – y = ba

dc

 ....(2) 

 III :  (1)  (2) 
x  y 






   
Ex.32 

156x + 112y = 580;  112x + 156y = 492 
Sol.  

156x + 112y = 580 ....(1) 
112x + 156y  = 492 ....(2) 

 (1)  (2) 
 268x + 268y = 1072 
 268(x + y) = 1072 
 x + y = 4   ....(3) 

 (2)  (1) , 
44x – 44y = 88 
x – y = 2 ....(4) 

 (3)  (4) , 
 2x = 6    x = 3 
x = 3  (3) , 

y = 1 
, 

x = 3, y = 1 
Ex.33 

43x + 35y = 207; 35x + 43y = 183 
Sol.   ; 

43x + 35y = 207 ....(1) 
35x + 43y = 183 ....(2) 

 (1)  (2) ,  
78x + 78y = 390    78(x + y) = 390 

 x + y = 5 ....(3) 
 (2)  (1) , 

 8x – 8y = 24 
 x – y = 3  ....(4) 

 (3)  (4) , 
 2x = 8        x = 4 
x = 4  (3) , 

4 + y = 5     y = 1 
,  ; x = 4, 

y = 1. 

 IV : , 
a1x + b1y + c1z = d1 
a2x + b2y + c2z = d2
a3x + b3y + c3z = d3 

 : 
 I : 

II : z 

 III : z  II 
 x, y 

 IV : ,  x, y 
 III 
 V : x, y  IV  II 

 z 
   

Ex.34 
x – z = 5 
y + z = 3 
x – y = 2 

Sol.   ; 
x – z = 5 ....(1) 
y + z = 3 ....(2) 
x – y  = 2 .....(3) 
 (1) ,  
z = x – 5  

z = x – 5  (2) , 
 y + x – 5 = 3 
 x + y = 8  ....(4) 

 (3)  (4) , 
2x = 10 x = 5   

 x = 5  (1) , 
5 – z = 5 z = 0 



, 
x = 5, y = 3, z = 0 

2x = 10  x = 5 
x (1) (3)
z = 0, y = 3 ( ) 

x = 5, y = 3, z = 0 
Ex.35 

x + 2y + z = 12 
2x – z  = 4 
x – 2y = 4 

Sol.  , 
x + 2y + z = 12 ....(1) 
2x – z = 4  ....(2) 
x – 2y  = 4  ....(3) 
 (1) ,  z = 12 – x –2y 

z = 12 – x – 2y  (2) , 
; 

 2x – (12 – x – 2y) = 4 
 2x – 12 + x + 2y = 4 
 3x + 2y = 16   ....(4) 

 (3)  (4) , ; 
 4x = 20     x = 5 
x = 5  (2) , 

2 × 5 – z = 4   z = 10 – 4 = 6 
x = 5  (3) , 

5 – 2y = 4     y = 1/2 
,  ; 
x = 5, y = 1/2 , z = 6 

  –

-

a1x + b1y + c1 = 0 ....(1) 
a2x + b2y + c2 = 0 ....(2) 

 (1)  b2  (2)  b1 , 
 a1b2x + b1b2y + b2c1 = 0   ....(3) 
 a2b1x + b1b2y + b1c2 = 0   ....(4) 

 (4)  (3) ,  
(a1b2 – a2b1) x + (b2c1 – b1c2) = 0 

 x = 
1221
1221

baba
cbcb













2
1

2
1

1221

b
b

a
a

0baba

, y = 
1221
1221

baba
acac




x  y 

1221 cbcb
x
  = 

1221 caca
y

 = 

1221 baba
1


   
Ex.36 -

2x + 3y + 8 = 0 
4x + 5y + 14 = 0 

Sol.  
2x + 3y + 8 = 0 
4x + 5y + 14 = 0 

- , 
 x 3
5

8
14

=   –y 2
4

8
14

=   12
4

3
5

 85143
x

 = 84142
y


 = 3452

1


 4042
x
  = 3228

y

  = 1210

1


 2
x  = 4

y  = 2
1


 2
x  = – 2

1     x = – 1 



4
y


  = – 2

1  y = – 2. 
,  x = – 1, y = – 2 

Ex.37 -

2x – 6y + 10 = 0 
3x – 7y + 13 = 0 

Sol.  
2x – 6y + 10 = 0 ....(1) 
3x – 7y + 13 = 0 ....(2) 

- , 
 x –6
–7 10 

13  
=  –y 

2
3

10
13

 =   1 2
3

–6
–7

 10)7(136
x

 = 103132
y




= )6(3)7(2
1


  7078–

x
 = 3026

y

  = 1814

1


 8
x
 = 4

y

  = 4

1

 8
x
 = 4

1     x = – 2 

 4
y


  = 4

1    y = 1 
,  x = – 2, y = 1 

Ex.38 -

11x + 15y = – 23; 7x – 2y = 20 
Sol.  

11x + 15y + 23 = 0 
7x – 2y – 20  = 0 

, - , 
 x 
15
–2   23

–20
=  –y

11 7  23
–20

 =   1
11 7 15

–2

 23)2()20(15
x

 = 237)20(11
y




= 157)2(11
1


 46300

x
 = 161220

y


 = 10522
1


 254
x

 = 381
y


  = 127

1


 254
x

 = 127
1

   x = 2 

381
y


  = 127

1
   y = – 3 
 x = 2, y = – 3 

Ex.39 -

ax + by = a – b; bx – ay = a + b 
Sol.  

,  
 ax + by – (a – b) = 0 
 bx – ay – (a + b) = 0 

- , 
x 

b
–a –(a – b)

–(a + b)  
=  –y

a 
b –(a – b)

–(a + b)  
=  1

a 
b   b

–a 
 )}ba({)a()}ba({b

x
 = )ba(b)ba(a

y




= 22 ba
1


 ababab
x

22  = 22 bababa
y


 = )ba(

1
22 

 )ba(
x

22   = )ba(
y

22 
  = )ba(

1
22  

 )ba(
x

22   = )ba(
1

22    x = 1

)ba(
y

22 
  = )ba(

1
22    y = – 1

,  x = 1, y = –1 



Ex.40 -

x + y = a – b; ax – by = a2 + b2 
Sol.  

 : 
x + y – (a – b) = 0 

ax – by – (a2 + b2) = 0 
- , 

x 
1

–b –(a – b)
–(a2 + b2)  

=  –y
1 
a –(a – b)

–(a2 + b2)  
=  1

1 
a   1

–b
 )}ba({)b()ba(

x
2   = )}ba({a)ba(

y
2 




= ab
1


 )ba(b)ba(
x

22  = )ba(a)ba(
y

22 
 = )ab(

1


 222 babba
x

 = ababa
y

222 
 = )ba(

1


   )ba(a
x
 = )ba(b

y


  = )ba(
1


 )ba(a
x
 = )ba(

1
    x = a 

)ba(b
y


  = )ba(
1
    y = – b 

 ,  x = a, y = – b 
Ex.41 -

 : 

a
x + b

y  = a + b 

2a
x  + 2b

y  = 2 
Sol.  

 : 

a
x + b

y  – (a + b) = 0  ....(1) 

2a
x  + 2b

y  – 2 = 0 ....(2) 
 (1)  ab , 

bx + ay – ab (a + b) = 0 ....(3) 
 (2)  a2 b2 , 

b2x + a2y – 2a2b2 = 0  ....(4) 
-

x 
a 
a2 –ab(a + b)

–2a2b2 
=  –y

b 
b2 –ab(a + b)

–2a2b2 
=  1

b 
b2

a 
a2  

 )ba(baba2
x

323  = )ba(abba2
y

332 
 = 22 abba

1


 23423 bababa2
x

 = 43232 abbaba2
y–

 = )ba(ab
1


  23baba
x
 = 324 baab

y

 = )ba(ab

1


   )ba(ba
x

3  = )ba(ab
y

3  = )ba(ab
1


   )ba(ba
x

3  = )ba(ab
1


   x = )ba(ab
)ba(ba 3


  = a2 

)ba(ab
y

3   = )ba(ab
1


   )ba(ab
)ba(ab3


  = b2  

,  x = a2, y = b2 

Ex.42 -
 - 

ax + by = 1;  bx + ay = 22
2

ba
)ba(


  – 1 

Sol.  

ax + by – 1 = 0 ....(1) 
bx + ay = 22

2

ba
)ba(


  – 1 



 bx + ay = 22
2222

ba
babab2a




 bx + ay = 22 ba
ab2


 bx + ay – 22 ba
ab2
  = 0 ....(2) 

 (1)  (2) , 
ax + by – 1 = 0 
bx + ay – 22 ba

ab2
  = 0 

, - , 
x 

b 
a –1

– 22
2

ba
ab


=  –y
a 
b –1

– 22
2

ba
ab


=  1
a 
b 

b
a 


)1(aba

ab2b
x
22 






 = 

)1(bba
ab2a

y
22 








= bbaa
1




aba
ab2

x
22

2 
 = 

bba
ba2
y
22

2 


  = 22 ba
1



22

232

ba
abaab2

x


 =

22
322

ba
bbaba2

y




  = 22 ba
1



22
22

ba
)ba(a

x


  = 

22
22

ba
)ab(b

y




  = 22 ba
1



22
22

ba
)ba(a

x


 = 22 ba

1
 x = 22 ba

a


22
22

ba
)ab(b

y




  = 22 ba
1
   y = 22 ba

b


, x = 22 ba
a
 , 

y = 22 ba
b


Ex.43 - x  y 

(a – b) x + (a + b) y = a2 – 2ab – b2 
(a + b) (x + y) = a2 + b2 

Sol.   : 
(a – b) x + (a +b) y – (a2 – 2ab – b2) = 0 
(a + b) x + (a + b) y – (a2 + b2) = 0 

- , 
 x 
(a + b)
(a + b)

–(a2
 – 2ab – b2)

–(a2
 +  b2) 

 
= –y 

(a – b)
(a + b)

–(a2
 – 2ab – b2)

–(a2
 +  b2) 

= 1 
(a – b)
(a + b)

(a + b)
(a + b)  )}bab2a({)ba()}ba({)ba(

x
2222 

= )}bab2a({)ba()}ba({)ba(
y

2222 


= )ba()ba()ba()ba(
1


 )bab2a)(ba()ba)(ba(

x
2222 

= )bab2a)(ba()ba)(ba(
y

222 




= 2)ba()ba)(ba(
1


 )]bab2a)(ba()ba()[ba(

x
2222 

= )ba)(ba()bab2a)(ba(
y

2222 


= )baba)(ba(
1


 )b2ab2)(ba(

x
2



= 32233223 bbaababab3baa
y




= )b2)(ba(
1


 b)b2a2)(ba(
x

 = 2ab4
y


 = )ba(b2

1


 b)ba)(ba(2
x

 =  )ba(b2
1


   x = a + b 
2ab4

y

  = )ba(b2

1
   y = – ba

ab2


x = a + b, 
y = – ba

ab2


Ex.44 -

a(x + y) + b (x – y) = a2 – ab + b2 
a(x + y) – b (x – y) = a2 + ab + b2 

Sol.  
ax + bx + ay – by – (a2 – ab + b2) = 0 
(a + b) x + (a – b) y – (a2 – ab + b2) = 0 ....(1) 

  ax – bx + ay + by – (a2 + ab + b2) = 0 
(a – b) x + (a + b) y – (a2 + ab + b2) = 0 ...(2) 

, -

 

x 
(a – b)
(a + b)

–(a2
 – ab + b2) 

–(a2
 +ab +  b2)  

 
= –y 

(a + b)
(a – b)

–(a2
 – ab + b2)

–(a2
 + ab + b2) 

= 1 
(a + b)
(a – b)

(a – b)
(a + b)  )}baba({)ba()}baba({)ba(

x
2222 

= )}baba({)ba()}baba({)ba(
y

2222 


= )ba)(ba()ba()ba(
1


 )baba)(ba()baba)(ba(

x
2222 

= )baba)(ba()baba)(ba(
y

2222 


= 22 )ba()ba(
1


 )ba()ba(

x
2333 

= 32233223 bab2ba2abab2ba2a
y




= 2222 bab2abab2a
1


 3b2

x  = 32 b2ba4
y


 = ab4
1

 3b2
x  = )ba2(b2

y
22 

 = ab4
1

 3b2
x  = ab4

1    x = a2
b 2

)ba2(b2
y

22 
 = ab4

1   y = a2
ba2 22 

, x = a2
b 2 , y = a2

ba2 22 

Ex.45 -

x
a – y

b  = 0 ; x
ab2  + y

ba 2  = a2 + b2 ; 

x  0, y  0 
Sol.  

x
a – y

b  = 0 ....(1) 

x
ab2  + y

ba 2  – (a2 + b2) = 0  ....(2) 

x
a = u  y

b  = v (1)  (2) 

u – v + 0 = 0 



b2u + a2v – (a2 + b2) = 0 
-

u 
–1 
a2      0

–(a2 + b2)
=   –v 

1 
b2      0

–(a2
 + b2)  

=   1
1 
b2

–1
a2

 0aba
u

222  = 0b)ba(
v

222 
 = )b(a

1
22 

 22 ba
u
 = )ba(

v
22 

  = 22 ba
1


 22 ba
u
 = 22 ba

1
   u = 1 

)ba(
v

22 
  = 22 ba

1
 v = 1 

 u = x
a  = 1    x = a 

v = y
b  = 1   y = b 

x = a, 
y = b. 

a1x + b1y + c1 = 0 ....(1) 
a2x + b2y + c2 = 0 ....(2) 

 (a) 

2
1

a
a   

2
1

b
b

(1)  (2) 

(b) 

2
1

a
a  = 

2
1

b
b  = 

2
1

c
c

(1)  (2) 

(c) 

2
1

a
a  = 

2
1

b
b   

2
1

c
c

(1)  (2) 

   
Ex.46 

2x – 3y = 6;  x + y = 1. 
Sol.  

2x – 3y – 6 = 0 
x + y – 1 = 0 

a1x + b1y + c1 = 0 
 a2x + b2y + c2 = 0 
,   a1 = 2,  b1 = – 3, c1 = – 6 

a2 = 1,  b2 = 1, c2 = – 1 



2
1

a
a  = 1

2  = 2, 
2
1

b
b  = 1

3  = 3 

2
1

c
c  = 1

6

  = 6 

, 
2
1

a
a   

2
1

b
b

Ex.47 
: 

x – 2y = 2 ; 4x – 2y = 5 
Sol.  

x – 2y – 2 = 0 
4x – 2y – 5 = 0 

a1x + b1y + c1 = 0 
 a2x + b2y + c2 = 0 
,  a1= 1,   b1 = –2,  c1 = –2 

 a2 = 4, b2 = –2,  c2 = –5 

2
1

a
a = 4

1 , 
2
1

b
b = 2

2

 = 1, 

2
1

c
c  = 5

2

  = 5

2

, 
2
1

a
a  

2
1

b
b

Ex.48 k 
 : 

x – ky = 2 ; 3x + 2y = –5 
Sol.  

x – ky – 2 = 0 
3x + 2y + 5 = 0 

a1x + b1y + c1 = 0 
 a2x + b2y + c2 = 0 
, a1 = 1,  b1 = –k,  c1 = –2 

 a2 = 3,  b2 = 2,    c2 = 5 
, 

2
1

a
a 

2
1

b
b

 3
1   2

k  k  3
2

Ex.49 

x = 3y + 3 ;   9y = 3x – 9 
Sol.  

x – 3y – 3 = 0 
3x – 9y – 9 = 0 

a1x + b1y + c1 = 0 
 a2x + b2y + c2 = 0 
,  a1 = 1,   b1 = –3, c1 = –3 

 a2 = 3, b2– = –9, c2 = –9 

2
1

a
a  = 3

1 , 
2
1

b
b  = 9

3

  = 3

1 , 
2
1

c
c  = 9

3

  = 3

1

, 
2
1

a
a  = 

2
1

b
b  = 

2
1

c
c

Ex.50 
 : 

2y = 4x – 6 ;  2x = y + 3 
Sol.  

4x – 2y – 6 = 0 
2x – y – 3 = 0 

a1x + b1y + c1 = 0 
 a2x + b2y + c2 = 0 
,  a1 = 4, b1 = –2, c1 = –6 

a2 = 2, b2 = –1, c2 = –3 



2
1

a
a  = 2

4  = 2, 
2
1

b
b  = 1

2

  = 2, 

2
1

c
c  = 3

6

  = 2 

, 
2
1

a
a  = 

2
1

b
b  = 

2
1

c
c , 

Ex.51 k 

(k – 1) x + 3y = 7;  (k + 1) x + 6y = (5k – 1) 
Sol.  

   (k – 1)x + 3y – 7 = 0 
(k + 1) x + 6y – (5k – 1) = 0 

 a1 = (k – 1), b1 = 3, c1 = –7 
 a2 = (k + 1), b2 = 6, c2 = – (5k – 1) 

2
1

a
a  = 

2
1

b
b  = 

2
1

c
c

  1k
1k


  = 6

3  = )1k5(
7


 

    1k
1k


  = 2

1  = 1k5
7


I  II 

1k
1k


  = 2

1    
    2k – 2 = k + 1 k = 3 

II  III 

2
1  = 1k5

7
    5k – 1 = 14 

    5k = 15 k = 3 
,  k = 3. 

Ex.52 a  b , 
: 

2x + 3y =  7;  (a – b) x + (a + b) y = 3a + b – 2 
Sol.  

  2x + 3y – 7 = 0 
(a – b) x + (a + b) y – (3a + b – 2) = 0 

a1x + b1y + c1 = 0 
a2x + b2y + c2 = 0, 

  a1 = 2, b1 = 3,  c1 = –7 
a2 = (a – b),  b2 = (a + b),  c2 =  – (3a + b – 2) 

2
1

a
a  = 

2
1

b
b  = 

2
1

c
c

, 
2
1

a
a  = ba

2
 , 

2
1

b
b  = ba

3


2
1

c
c  = )2ba3(

7


 = 2ba3
7


   ba
2
 = ba

3
 = 2ba3

7


 ba
2
  = ba

3
   ba

3
  = 2ba3

7


 2a + 2b = 3a – 3b  9a +3b – 6 = 7a + 7b 
 2a – 3a = –3b – 2b  9a – 7a = 7b – 3b + 6 
  –a = –5b  2a = 4b + 6 
 a = 5b  .... (3)    a = 2b + 3    .... (4) 

 (3)  (4) 
5b = 2b + 3  b = 1 

b = 1  (3) , 
 a = 5 × 1 = 5 

, a = 5  b = 1 
, 

a = 5, b = 1 
Ex.53 

2x + 7y = 11;  5x + 2
35  y = 25 

Sol.  



2x + 7y – 11 = 0 
5x + 2

35 y – 25 = 0 

a1x + b1y + c1 = 0 
 a2x + b2y + c2 = 0 
, a1 = 2, b1 = 7, c1 = –11 

a2 = 5, b2 = 2
35 , c2 = – 25

2
1

a
a  = 5

2 , 
2
1

b
b  = 

2
35
7  = 5

2 , 
2
1

c
c  = 25

11

  = 25

11

, 
2
1

a
a  = 

2
1

b
b  

2
1

c
c

, 

Ex.54 
 : 

2x + 4y = 10 ;  3x + 6y = 12 
Sol.  

2x + 4y – 10 = 0 
3x + 6y – 12 = 0 

a1x + b1y + c1 = 0 
 a2x + b2y + c2 = 0 
 a1 = 2, b1 = 4, c1 = – 10 

 a2 = 3, b2 = 6,  c2 = – 12 

2
1

a
a  = 3

2 , 
2
1

b
b  = 6

4  = 3
2 , 

2
1

c
c  = 12

10

  = 6

5

, 
2
1

a
a  = 

2
1

b
b  

2
1

c
c

, 

Ex.55 k 

3x + y = 1;  (2k – 1) x + (k – 1) y = 2k + 1 
Sol.  

  3x + y – 1 = 0   
(2k – 1) x + (k – 1) y – (2k + 1) = 0 

a1x + b1y + c1 = 0 
a2x + b2y + c2 = 0 

  a1 = 3,  b1 = 1, c1 = –1  
a2 = (2k – 1), b2 = (k – 1), c2 = –(2k+1) 

2
1

a
a  = 1k2

3
 , 

2
1

b
b  = 1k

1
 , 

2
1

c
c  = )1k2(

1




, 

2
1

a
a  = 

2
1

b
b  

2
1

c
c

  1k2
3
  = 1k

1


 3k – 3 = 2k – 1  k = 2 

1k
1
   )1k2(

1




 2k + 1  k – 1   k  – 2 

1k2
3
   1k2

1


 6k + 3  2k – 1  4k  – 4   k  – 1 

k = 2  k  –2  k  – 1. 
Ex.56 k 

/
(i) 2x + 3y – 5 = 0;  kx – 6y = 8 
(ii) 2x + ky = 1;  5x – 7y – 5 = 0 

Sol. (i) 

2x + 3y – 5 = 0 
kx – 6y– 8 = 0 



,     a1 = 2, b1 = 3, c1= 5, 
 a2 = k, b2 = –6, c2 = –8 

2
1

a
a  = k

2
2
1

b
b  = 6

3
 = 2

1

 
2
1

a
a 

2
1

b
b

 k
2   2

1
 k  – 4 

k –4

(ii) 

2x + ky – 1 = 0 
 5x – 7y – 5 = 0 

,   a1 = 2, b1 = k, c1 = –1, 
 a2 = 5, b2 = –7, c2 = –5 

2
1

a
a  = 5

2
2
1

b
b  = 7

k
 = 7

k

2
1

a
a 

2
1

b
b   5

2   7
k

,  5
2   7

k

 k  5
14

, 
k 

5
14

Ex.57 k 
/

(i) x – ky – 2 = 0; 3x + 2y + 5 = 0 
(ii) 2x – 3y – 1 = 0; kx + 5y – 7 = 0 

Sol. (i) x – ky – 2 = 0 
3x + 2y + 5 = 0 

,  a1 = 1, b1 = –k, c1 = –2, 
 a2 = 3, b2 = 2, c2 = 5 

, 


2
1

a
a 

2
1

b
b

3
1   2

k

  k  3
2

, k 
3
2

(ii) 2x – 3y – 1 = 0 
 kx + 5y – 7 = 0 

,  a1 = 2, b1 = –3, c1 = –1, 
a2 = k, b2 = 5, c2 = –7 

, 

2
1

a
a 

2
1

b
b

 k
2   5

3    k  3
10

, k 
3
10

Ex.58 k 

(i) 2x + 3y = k; (k – 1) x +  (k + 2) y = 3k 
  (ii) 2x + 3y = 2; (k + 2) x + (2k + 1) y = 2 (k – 1) 
Sol. (i)  2x + 3y – k = 0 

(k – 1) x + (k + 2) y – 3k = 0 



  a1 = 2, b1 = 3, c1 = –k, 
a2 = k – 1, b2 = k + 2, c2 = –3k 

, 

2
1

a
a  = 1k

2
 , 

2
1

b
b  = 2k

3
 , 

2
1

c
c  = k3

k



1
1

a
a = 

2
1

b
b  = 

2
1

c
c

 1k
2
  = 2k

3
  = 3

1

    1k
2
  = 2k

3
 2k

3
  = 3

1

  2k + 4  = 3k – 3       k + 2 = 9 
 3k – 2k = 4 + 3       k = 7 
  k = 7           k = 7 

   k = 7 

k = 7 
(ii)  2x + 3y – 2 = 0 

(k + 2) x + (2k + 1) y – 2 (k – 1) = 0 
, a1 = 2, b1 = 3, c1 = –2,  

 a2 = k + 2, b2 = 2k + 1, c2 = –2 (k – 1) 
, 

2
1

a
a  = 2k

2
 , 

2
1

b
b  = 1k3

3
 , 

2
1

c
c  = )1k(2

2




1
1

a
a = 

2
1

b
b  = 

2
1

c
c

  2k
2
  = 1k2

3
 = 1k

1


 2k
2
  = 1k2

3
 1k2

3
  = 1k

1


 4k + 2 = 3k + 6 3k – 3 = 2k + 1 
 4k – 3k = 6 – 2 3k – 2k = 1 + 3 
 k = 4       k = 4 

 k = 4 
Ex.59 

 k 
x + 2y = 0;  2x + ky = 5 

Sol.  

x + 2y = 0 
2x + ky – 5 = 0 

, a1 = 1, b1 = 2, c1 = 0, a2 = 2, b2 = k, 
c2 = –5 

2
1

a
a  = 2

1  = 
2
1

b
b  = k

2   
2
1

c
c  = 5

0


2
1

a
a  = 

2
1

b
b  

2
1

c
c

 2
1  = k

2

  k = 4 
, k , 

2
1

a
a

 = 
2
1

b
b 

2
1

c
c

Ex.60 k 

2x – 3y = 7;  (k + 2) x – (2k + 1) y = 3(2k –1) 
Sol.  

1
1

a
a = 

2
1

b
b  = 

2
1

c
c

 )1k2(3
7

)1k2(
3

2k
2


 

   2k
2
 = 1k2

3
  1k2

3
 = 3k6

7
 

   4k + 2 = 3k + 6      18k – 9 = 14k + 7 
 k = 4  or  k = 4      k = 4 



, k = 4 

Ex.61 a  b 

  2x – (2a + 5) y = 5 ;  (2b + 1) x – 9y = 15 
Sol.    2x – (2a + 5) y – 5 = 0 

 (2b + 1) x – 9y – 15 = 0 
,  a1 = 2, b1 = –(2a + 5), c1 = –5, 

a2 = 2b + 1, b2 = –9, c2 = – 15 : 

2
1

2
1

2
1

c
c

b
b

a
a 

1b2
2
  = 9

)5a2(

  = 15

5



 3
1

9
5a2

1b2
2   

   3
1

1b2
2  3

1
9

5a2 

 2b + 1 = 6    6a + 15 = 9 
 b = 2

5   a = –1 
, 

a = –1, b = 2
5

Ex.62 c 

cx + 3y = 3;  12x + cy = 5 
Sol.  cx + 3y –3 = 0 

12x + cy – 6 = 0 

2
1

a
a  = 

2
1

b
b  

2
1

c
c  c

3
12
c    6

3



  c
3

12
c  c

3   2
1

  c2 = 36 

  c = ± 6 
,  c = ± 6 

Ex.63 p , 
 ? 

px – (p –3) = –3y;  py = p – 12x 
Sol.  

px + 3y – (p – 3) = 0 
 12x + py – p = 0 

,  a1 = p, b1 = 3, c1 = –(p – 3), 
 a2 = 12, b2 = p, c2 = –p 

2
1

2
1

1
1

c
c

b
b

a
a 

p
3

12
p  p

3p
p
3 

p2 = 36  p = ± 6 
 p = 6, 2

1
6
3

p
3  2

1
6

36
p

3p 

, p
3  = p

3p   = 2
1 , p = 6 

p
3p

p
3 

 p = –6, 2
1

6
3

p
3 

2
3

6
9

6
36

p
3p 




, p
3p

p
3 

, p = –6 p
3p

p
3 

, 
 p = – 6 

Ex.64 k 



(3k + 1) x + 3y = 2 ; (k2 + 1) x – 5 = – (k – 2)y 
Sol.  

(3k + 1) x + 3y – 2 = 0 
(k2 + 1) x + (k – 2) y – 5 = 0 

,   a1 = 3k + 1, b1 = 3, c1 = –2, 
 a2 = k2 + 1, b2 = k – 2, c2 = – 5 

2
1

a
a  = 

2
1

b
b  

2
1

c
c

 



2k

3
1k
1k3

2

 1k
1k3

2 
  = 2k

3
 2k

3
  



,  1k
1k3

2 
  = 2

3
k

 3k2 – 6k + k – 2 = 3k2 + 3 
  – 5k = 5   k = – 1 
k = – 1 5

2
2k

3 

21
3
 = –1  



, k = –1 5
2

2k
3 

, 
 k = –1 

Ex.65 a  b 

3x  +  4y – 12 = 0  
2(a – b) y – (5a – 1) = – (a + b) x 

Sol.  

  3x + 4y – 12 = 0 
(a + b) x + 2 (a – b) y – (5a – 1) = 0 

, a1 = 3, b1 = 4, c1 = – 12, 
 a2 = a + b, b2 = 2 (a – b), c2 = – (5a – 1) 

, 

1
1

a
a = 

2
1

b
b  = 

2
1

c
c

   ba
3
 = )ba(2

4
 = )1a5(

12




 )ba(2
4

ba
3

 )1a5(
12

)ba(2
4


 6a – 6b = 4a + 4b    20a – 4 = 24a – 24b 
 6a – 4a – 6b – 4b = 0 
 20a – 24a + 24b = 4 
  2a – 10b = 0     24b – 4a = 4  
  a – 5b = 0     6b – a = 1 

– 5b + 6b = 1
b = 1 
b = 1  6b – a = 1 , 
6 × 1 – a = 1    6 – a = 1 
 a = 5 

, 
 = 5, b = 1. 



a1x + b1y = 0 
a2x + b2y = 0 

 x = 0, y = 0 

 b

b
a
a

2
1

(i) 

 b

b
a
a

2
1 , 

(ii) 
2
1

2
1

b
b

a
a 



Ex.66 k 
4x + 5y = 0; kx + 10y = 0 

Sol.  
a1x + b1y = 0 

  a2x + b2y = 0 
a1 = 4, b1 = 5  a2 = k,   b2 = 10 

2
1

a
a  = 

2
1

b
b

 k
4  = 10

5   k = 8 
 




 

   
Ex.67 7 6 

  3800 3 
5  1750 

Sol.    x 
   y  
7x + 6y = 3800 ....(1) 
3x + 5y  = 1750 ....(2) 

(1)  y = 6
x73800

y = 6
x73800  (2) , 

3x + 5 


 
6

x73800  = 1750  ....(3) 

 (3)  6 , 
    18x + 5(3800 – 7x) = 10500 
   18x + 19000 – 35x = 10500 

 –17x = 10500 – 19000 
 –17x = –8500  x = 500 
x = 500  (1) , 
 7(500) + 6y = 3800 
 3500 + 6y = 3800 
 6y = 3800 – 3500 
 6y = 300  y = 50 

, =   500 
=   50 

Ex.68   2000 
  50 

  100 
25 

  50   100 -  ? 
Sol.    50 x   100 

 y 
, 

x + y = 25 ....(1) 
50x + 100y = 2000   ....(2) 
 (1)  50 , 
50x + 50y = 1250   ....(3) 
 (3)  (2) ,  

 50y = 750   y = 15 
y = 15  (1) , 

x + 15 = 25   x = 25 – 15 = 10 
,  50 10   100 

 15 
Ex.69 40 

3 
1 
4 

2 
50 

 ? 



Sol.  
x y 

 : 
I. 40 

3  1 

3x – y = 40 ....(1) 
II. 50

4 2 

4x – 2y = 50 ....(2) 
 (1)  2 , 
6x – 2y = 80 ....(3) 
 (2)  (3) , 

2x = 30  x = 2
30  = 15 

x = 15  (1) , 
 3 × 15 – y = 40   
 45 – y = 40     y = 5 

= + 

= 15 + 5 = 20 

Ex.70  5, 9, 17, 27 
 ? 

Sol.  
 ×  =  × 

x 

 (5 + x) (27 + x) = (9 + x) (17 +x) 
 135 + 32x + x2 = 153 + 26x + x2 
 32x – 26x = 153 – 135 
 6x = 18    x = 3 

Ex.71 
71 73 

71.8 

Sol.   = x 
 = 71 
 = 71x 

 = y 
 = 73 
 = 73 y 

, 

= 

 71.8 = yx
y73x71




 71.8x + 71.8y = 71x + 73y   0.8x = 
1.2y 
 y

x  = 8.0
2.1  = 2

3

, 
= 3 : 2. 

Ex.72 26 

Sol.   x  y 
26 

, x – y = 26 ....(1) 

, x = 3y ....(2) 
x = 3y  (1) , 
 3y – y = 26 
 2y = 26   y = 13 
y = 13  (2) , 

x = 3 × 13 = 39 
,  x = 39  y = 13 



Ex.73 
5 

Sol.   = x 
= y 

 =3 × ( ) 
 x = 3y ....(1) 
5 

 = (x + 5)  

= y + 5 + 5 = y + 10 
[  5 ] 

, 
5 

 =2 × ( ) 
 x + 5 = 2 × (y + 10) 
 x + 5 = 2y + 20  
 x – 2y = 15   ....(2) 
x = 3y  (1)  (2) , 
 3y – 2y = 15  
 y = 15  

 x = 3y     x = 3 × 15 = 45 
 x = 45  

,  = 45 
Ex.74 

Sol.  
 x  y 
 I.  = (x + 5), 

 = (y + 5) 

 x + 5 = 3(y + 5) 
 x – 3y = 10  ....(1) 

 II.  = x – 5, 
 = y – 5 , 

 x – 5 = 7 (y – 5) 
 x = 7y – 30   ....(2) 
x = 7y – 30  (2)  (1) , 
 7y – 30 – 3y = 10 
 4y = 40  y = 10 
y = 10  (1) , 
 x – 3 × 10 = 10  
 x = 10 + 30   x = 40 

,  40 , 
10 

Ex.75 
99 

3 , 
Sol.   x y 

  = x + 10 y 

 = 10x + y 
, 
 + = 99 

 (x + 10y) + (10x + y) = 99 
 11x + 11y = 99  
 x + y = 9 
 x = 9 – y   ....(1) 

 = 3 
 x – y = 3  ....(2) 
x = 9 – y  (1)  (2) , 
 (9 – y) – y = 3 9 – 2y = 3 
 2y = 6    y = 3 
y = 3  (1) , 



x = 9 – y = 9 – 3 = 6 
,  x + 10y = 6 + 10 × 3 = 36. 

Ex.76 
165 

3 , 

Sol.   = x 
 = y 

  = x + 10y 
= 10 x + y 

+ 
 = 165 

 x + 10y + 10x + y = 165 
 11x + 11y = 165 
 x + y = 11

165  = 15 
 x = 15 – y ....(1) 

 = 3 
 x – y = 3 ....(2) 
x = 15 – y  (1)  (2) , 
 (15 – y) – y = 3 
 15 – 2y = 3  
 2y = 12   y = 6 
y = 6  (1) , 

x = 15 – 6      x = 9 
,  = x + 10y  

 = 9 + 10 × 6 = 69 
Ex.77 9 

Sol.   x 
y 10x + y 

x 
y 

 10y + x 
, 

x + y = 9 ....(1) 

, 9(10x + y) 
2(10y + x). 

 9(10x + y) = 2 (10y + x) 
 90x + 9y = 20y + 2x 
 90x – 2x + 9y – 20y = 0 
 88x – 11y = 0 8x – y = 0 ....(2) 

 (1)  (2) , 
 9x = 9     x = 1 
x = 1  (1) , 

y = 9 – 1 = 8 
,  10 × 1 + 8 = 10 + 8 = 18 

Ex.78 
4  3

2 : 3 

Sol.   = x  = y 
 = y

x

, 
 +  = 2 ×  + 4 

 x + y = 2x + 4  
 y = x + 4   ....(1) 

, 

.
.

3
3  = 3

2

 3y
3x


  = 3

2

 3x + 9 = 2y + 6  
 3x – 2y + 3 = 0 ....(2) 
y  (1)  (2) , 



 3x – 2(x + 4) + 3 = 0 
 3x – 2x – 8 + 3 = 0    
   x = 5 
x = 5  (1) , 

  y = 5 + 4 
   y = 9    

,  = y
x  = 9

5

Ex.79 
3 1 

, 

Sol.   = x  = y, 
,   = y

x

, 
 +  = – 3

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

, 
 1

= 2
1  (  1 ) 

(x – 1) = 2
1  (y – 1) 

 2(x – 1) = y – 1 
 2x – y = –1 + 2  
 2x – y = 1  ....(2) 
y = 3 + x  (2) , 
 2x – (3 + x) = 1 
 2x – x = 1 + 3  
x = 4 
x = 4  (1) , 
 y = 3 + 4 
 y = 7 

, = y
x  = 7

4

Ex.80 11
9 , 

2 3 
6
5

Sol.  x  y 
1 : 2y

2x

  = 11

9

11(x + 2) = 9(y + 2) 
 11x + 22  = 9y + 18 
 11x – 9y = – 4   ....(1) 

2 : 3y
3x


  = 6

5

 6(x + 3) = 5(y + 3) 
 6x + 18   = 5y + 15 
 6x – 5y = – 3  ....(2) 
 x = 6

3y5 

x = 6
3y5    (1) , 

 11 


 
6

3y5 – 9y = – 4 ....(3) 
 (3)  6 , 

11(5y – 3) – 54y = –24 
55y – 33 – 54y = – 24 
y = 33 – 24 = 9 

y = 9  (1) , 
11x – 9 × 9 = – 4 
11x = – 4 + 81 = 77   x = 7 

, 9
7 . 

Ex.81 5
4

1 5 



2
1

Sol.  y
x x y 

 : 
, 

1y
1x


  = 5

4

 5x + 5 = 4y + 4 
 5x – 4y = – 1 

 : 5  x  y 
, 5y

5x

  = 2

1

 2x – 10 = y – 5 
 2x – y = 5  ....(2) 

 (2)  4  (1)  1 
,  

5x – 4y = – 1 ....(3) 
8x – 4y = 20  ....(4) 

 (4)  (3) , 
–3x = – 21     x = 7

x  (2) 
2 × 7 – y = 5   y = 9 

, y
x  = 9

7

, 9
7

Ex.82 

10 km   68 
15 km   98 

Sol.  =   x. 

=   y 
, 

10 km =   68. 
 x + 10y = 68  ....(1) 

 15 km =   98. 
 x + 15y = 98  ....(2) 

 (1)  (2) , 
5y = 30  y = 6 

y = 6  (1) , 
 x + 10 × 6 = 68 
  x = 68 – 60  x = 8 

,  = x =   8 
= y =   6  

Ex.83 

  27 
  21 

Sol.    x 
  y 

I.   27 7 
 4 

 x + 4y = 27 ....(1) 
  21 5 2 

 x + 2y = 21 ....(2) 
 (2)  (1) , 

 2y = 6 
 y = 3 



y = 3  (1) , 
 x + 4 × 3 = 27 
 x = 27 – 12 = 15 

  15 
  3 

Ex.84 

10 km 
  105 15 km, 
 155 

? 
25 km 

 ? 
Sol.  =   x 

=   y 
, 

10 km =   105 
 x + 10y = 105     ....(1) 

 15 km  =   155 
 x + 15y = 155     ....(2) 
 x = 155 – 15y 
x = 155 – 15y  (1) ,  
 155 – 15y + 10y = 105       
 155 – 5y  = 105 
 –5y   = 105 – 155    
 –5y = – 50   y = 10 
y = 10  (2) , 
 x + 15 × 10  = 155 
 x + 150 = 155  x = 155 – 150 = 5 

, = x =   5 
 = y =   10 25 km 
= 5 + 25 × 10 

= 5 + 250 =   255 

Ex.85  A  B  100 km 
A 

B 
-

5 
 1 

 ? 
Sol.  A 

x km/hr B 
y km/hr. 

5 = AC = 5x 
5  = BC = 5y 

, 
C , 

AC = AB + BC 
 5x = 100 + 5y 
 x = 20 + y  ....(1) 

 BA C 5x km 
100 km 5y km 

=  ×
 D 

1 = AD = x 
1 

= BD = y 
 D A Bx km y km 

100 km 
 AD + BD = AB 
 x + y = 100      ....(2) 
x = 20 + y  (1)  (2)

, 
 (20 + y) + y = 100 
 20 + 2y = 100 
 2y = 100 – 20 = 80  y = 40 km/hour 
y = 40  (1) ,  

x = 20 + 40 = 60 km/hour 
,  = 60 km/hour 



 Edubull

= 40 km/hour. 
Ex.86 A  B 

 120 km  A 
B 

6 
1 12 

Sol.  A 
 = x km/hr. 

 B A C 6x
120 km 6y
B = y km/h. 

 C 

6 
= AC = 6x. 

6 
= BC = 6y. 

 AC = AB + BC 
 6x = 120 + 6y   

(  =  × ) 
 x = 20 + y ....(1) 

, 

5
6

= AD = 5
6  x 

5
6

= BD = 5
6  y 

D 
AD + DB = AB 

D A B5
6 x

120 km
5
6 y

  5
6 x + 5

6 y = 120 

 [1  12  = 5
6  ] 

 x + y = 120 × 6
5

 x + y = 100   ....(2) 
x = 20 + y  (1)  (2) , 
 (20 + y) + y = 100 
 2y = 80  y = 40 km/hour 
y = 40  (1) ,   x 
= 20 + 40 = 60 km/hour 

,  = 60 km/hour. 
 = 40 km/hour. 

Ex.87 30 

1500 km 

250 km/hr 

Sol.   = x km/hr. 
 = y km/hr. 

 y = (x + 250) km/hour. ....(1) 
 = 1500 km. 

, 
( ) – ( ) 

 = 30 

x
1500  – y

1500  = 2
1 ....(2) 



x
1500 – 250x

1500
 = 2

1 


 

 )250x(x
x1500375000x1500


 = 2

1

 x(x + 250) = 750000 
 x2 + 250x – 750000 = 0 
 x2 + 1000x – 750x – 750000 = 0 
 (x – 750) (x + 1000) = 0 
 x = 750  or  x = – 1000 

,  = 750 km/hr. 

Ex.88  16 km  24 km 
6 

12 km  36 km 

Sol.   = y km/hr ; 
 = x km/hr. 

 = (x – y) km/hr. 

 = (x + y) km/hr. 

, 
16 km 
+ 24 km 

= 6 

 yx
16
 + yx

24
  = 6 ....(1) 




 
, 

12 km 
+ 36 km 

 = 6 
 yx

12
 + yx

36
  = 6 ....(2) 

yx
1
  = p,  yx

1
  = q

 (1) 16p + 24q = 6 ....(3) 
 (2)  12p + 36q = 6 ....(4) 
 (3)  3  (4)  4

,  
48p + 72q   = 18 ....(5) 
48p + 144q = 24 ....(6) 

 (5)  (6) , 
72q = 6   q = 72

6  = 12
1

q  (3) , 
16p + 24 



12
1 = 6   16p + 2 = 6 

 16p = 6 – 2 = 4    p = 1/4 
 yx

1
  = 4

1
yx

1
  = 12

1

 x – y = 4 ....(7) 
, x + y = 12 ....(8) 

 2x = 16     x = 8 
x = 8  (7) , 

8 – y = 4    y = 8 – 4 = 4 
, = 8 km/hr. 

 = 4 km/hr. 



Ex.89 30 km 
44 km 10 
13 40 km 
55 km 

Sol.  x km/hr 
y km/hr 
= (x + y) km/hr 

= (x – y) km/hr  = /   
30 km 

t1
t1 = )yx(

30


t2 44 km 
t2 = )yx(

44


, t1 + t2,  10 

)yx(
30
 + )yx(

44
  = 10 ....(1) 

13  40 km 
55 km 

yx
40
 + yx

55
  = 13 ....(2) 

)yx(
1
 = u  )yx(

1
  = v ....(3)

(1)  (2)
, 

30u + 44v = 10 ....(4) 
40u + 55v  = 13 ....(5) 
 (3)  4 (5)  3 

,  
120u + 176 v = 40 
120u + 165v = 39 

, 
11v = 1,  i.e.,  v = 11

1

v  (4) , 
30u + 4 = 10 

 30u = 6    u = 5
1

u  v (3) , 

)yx(
1
 = 5

1
)yx(

1
  = 11

1

,  (x – y) = 5  (x + y) = 11 
,  

,  2x = 16 ,    x = 8 
, 

2y = 6 i.e., y = 3 
, 8 km/hr 

3 km/hr. 
Ex.90 8km 

40 1 

Sol.  40  = 60
40   = 3

2

x km./hr 
y km/hr. 

 = 



 = 
 = (x – y) km/hr 

 = (x + y) km/hr 
, 

3
2 = yx

8
 



 

 2x + 2y = 24 
 x + y = 12  ....(1) 

, 
1 = yx

8
 



 

 x – y = 8 ....(2) 
 (1)  (2) , 

 2x = 20  x = 10 km/hr 
x = 10  (1) , 

10 + y = 12  y = 2 km/hr 
, 

 10 km/hr  2km/hr 
Ex.91 20 km 

 2 
4 km  2 

Sol.  
x km/hr  y km/hr 

,  = (x – y) km/hr 
 = (x + y) km/hr 

 = 
 : 

 2 = yx
20
  2(x + y) = 20 

 x + y = 10 ....(1) 

 : 
2 =  yx

4
   2 (x – y) = 4

 x – y = 2  ....(2) 
(1)  (2) , 
 2x = 12  x = 6 
x  (1) , 

6 + y = 10  y = 4 
, 

 6 km/hr 4 km/hr 

Ex.92 2 
2 

28 
1 2 

33 

Sol.   = x 
= y 

=  ×  = xy 
 1: 

xy – 12
x – 12

y – 2

 = x + 2 
 = y – 2 

 = (x + 2) (y – 2) 
 = 28 

 –  = 28 
 xy – [(x + 2) (y – 2)] = 28 
 xy – [xy – 2x + 2y – 4] = 28 
 xy – xy + 2x – 2y + 4 = 28 



 2x – 2y = 28 – 4 = 24 
 x – y = 12   ....(1) 

 2 : 

xy + 33
x – 1

y + 2
 

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

 = 33 
 – = 33
 (x – 1) (y + 2) – xy = 33 
 xy + 2x – y – 2 – xy = 33 
 2x – y = 33 + 2 = 35  
 2x – y = 35   ....(2) 

 (1)  (2) , 
x = 23 

x  (1) , 
 2x – y = 12 
 y = 23 – 12 = 11 
  = 23 
  = 11 

Ex.93  9 
5 

3 
 3 

2  67 

Sol.  x y 

 = xy 
 1 : , 

x – 5

y + 3
 = x – 5 
 = y + 3 
 = (x – 5) (y + 3) 

 = 9 
– = 9

 xy – [(x – 5) (y + 3)] = 9 
 xy –[xy + 3x – 5y – 15] = 9 
 xy – xy – 3x + 5y + 15 = 9 
 3x – 5y = 6   ....(1) 

 2. , 
x + 3

y+2

 = x + 3 
 = y + 2 
 = (x + 3) (y + 2) 

 = 67 
– = 67

 (x + 3) (y + 2) – xy = 67 
 xy + 2x + 3y + 6 – xy = 67 

2x + 3y = 61  ....(2) 
 (1)  (2) , 

x = 17  y = 9 
,  = 17 , 

 = 9 

Ex.94 
18 

Sol.   x  y 
 x + y = 180  ....(1) 
 x = y + 18 ....(2) 



x = y + 18  (2)  (1) , 
y + 18 + y = 180 
2y = 180 – 18 

 2y = 162     
y = 81 
y = 81  (2) , 

x = 81 + 18 = 99 
 ,  x = 99º  y = 81º. 

Ex.95 ABC , C = 3 B = 2 (A + B) 

Sol.  C = 2(A + B) ....(1)    ( ) 
2C  (1) , 
 C + 2C = 2 (A + B) + 2C 
 3C = 2 (A + B + C) 
 C = 3

2  × 180º = 120º 
A

C B
 C = 3B ( ) 

120º = 3B     B = 3
º120  = 40º 

 A + B + C = 180º 
 A + 40º + 120º = 180º 
 A = 180º – 40º – 120º = 20º 

A = 20º, B = 40º, C = 120º 
Ex.96  ABCD ,  

A = (2x + 4)º, B = (y + 3)º, C = (2y + 10)º 
D = (4x – 5)º 

Sol.  A = (2x + 4)º,  C = (2y + 10); 

A B

C D

 A + C = 180º     ( ) 
 (2x + 4)º + (2y + 10)º = 180º 
 2x + 2y = 166º 

   B = (y + 3)º, D = (4x – 5)º 
B + D = 180º ( ) 

 (y + 3)º + (4x – 5)º = 180º  
 4x + y = 182º 
(1)  (2) ,  
x = 33º, y = 50º 
A = (2x + 4)º = (66 + 4)º = 70º 
B = (y + 3)º = (50 + 3)º = 53º 
C = (2y + 10)º = (100 + 10)º = 110º, 
D = (4x – 5)º = (4 × 33 – 5)º = 127º 
A = 70º, B = 53º, C = 110º, D = 127º 

 

Ex.97 
7 dm 

5 dm 
 7 dm 

3 dm 

Sol.   x  y 
 = (xy) 

:  7 dm 
 5 dm 
, 

 xy = (x – 7) (y + 5) 
 xy = xy + 5x – 7y – 35 
 5x – 7y – 35 = 0 .... (1) 

 :  7 dm 
3 dm 



 xy = (x + 7) (y – 3) = xy – 3x + 7y – 21 
 3x – 7y + 21 = 0     ....(2) 

, 
 5x – 7y – 35 = 0     ....(3) 

3x – 7y + 21 = 0     ....(4) 
 (4)  (3) , 

 2x – 56 = 0 
 2x = 56  x = 28 dm 
x = 28  (3) , 
 5 × 28 – 7y   = 35 
 7y = 105    y = 15 dm 

, 28 dm 
 15 dm 

Ex.98  PQR , P = xº, Q = (3x – 2)º, 
R = yº, R – Q = 9º 

Sol.  
 P = xº, Q = (3x – 2)º, 
 R = yº   
 R – Q = 9º 

P
x° 

(3x–2)° y° 
Q R 

 180º  
, P + Q + R = x + 3x – 2 + y = 180 

 4x + y = 182  ....(1) 

 R – Q = 9º 
 y – (3x – 2) = 9 

 y – 3x + 2 = 9 
 3x – y = –7  ....(2) 

 (1)  (2) , 
 7x = 175  
 x = 25 
x = 25  (2) , 
 3 × 25 – y = – 7 
 y = 75 + 7 = 82 

, P = xº = 25º 
Q = (3x – 2)º = (3 × 25 – 2)º = 73º 
R = y = 82º.  



1. ax + by + c = 0 x  y 
 a  b   x  y 

a, b R  a 0 , b  0 
2. 

3. 
4. ax + by + c = 0  – a/b
5. x-  y = 0  y-  

x = 0
6. x = a y-
7. y = b  x-
8. 

9. x  y
 : 

a1x + b1y + c1 = 0 
a2x + b2y + c2 = 0 

 a1, a2, b1, b2, c1, c2 
 a12 + b12  0, a22 + b22  0. 

10. 

a1x + b1y + c1 = 0 
a2x + b2y + c2 = 0 

(i) , 
2
1

2
1

b
b

a
a 

(ii) , 
2
1

a
a  = 

2
1

b
b  

2
1

c
c

(iii) , 
2
1

a
a  = 

2
1

b
b  = 

2
1

c
c

11. 
 : 

(i) 
(ii) 

12. 

(i) 

(ii) 

(iii) 

13. 
 : 

(i) 
(ii) 
(iii) -

14. a1x + b1y + c1 = 0
a2x + b2y + c2 = 0

 x  y 
 : 

(i) 
2
1

a
a 

2
1

b
b

, 



(ii) 
2
1

a
a  = 

2
1

b
b 

2
1

c
c

(iii) 
2
1

a
a =

2
1

b
b =

2
1

c
c




