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2  

Q & A ( 2.1 ) 

 =
12

8.96.19

 = 9.8 

 ( 2.4 ) 

1. (a)  = 22 )69()04(

= 22 34

= 5 

(b)  = 22 )08()28(

= 22 86

= 10 

(c)  = 22 )57()16(

= 22 )12(5

= 13 

(d)  = 22 )]1(7[)42(

= 22 8)6(

= 10 

2. (a) PQ  =
02

04

 = 2 

(b) PQ  =
)2(8

39

 = 

5

3

(c) PQ  =
51

)1(3

= 

3

2

(d) PQ  =
)4(4

)7(7

 = 0 

3. (a) AB  =
13

12
=

2

1

BC  =
39

25
=

2

1

AB  = BC

A B C

(b) AB  =
12

40
= 4 

BC  =
23

02
= 2

AB   BC

A B C

4. P Q R

PQ  = QR

01

63
 =

11

3a

6 = a  3 

a = 9 

5. (a) L1  =
)2(1

)1(3
=

3

4

L2  = 2 

L1   L2

 1 2   L L  

(b) L1  =
03

54
= 

3

1

L2  =
09

30
= 

3

1

L1  = L2

 1 2   L L  

6. (a) L1  =
)5(2

)2(5
= 1

L2  = 1 

L1   L2  = 1  ( 1) = 1

 1 2   L L  

(b) L1  =
)2(4

32
= 

6

1

L2  =
01

)4(0
= 4 

L1   L2  = 
6

1
 4 = 

3

2
 1

 1 2   L L  
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 7. (a)  L1 // PQ 

    L1  

    = PQ  

    =
75

48
 

    =
3

1
 

  (b)  L2  PQ 

   L2   PQ  = 1 

     L2   
3

1
 = 1 

     L2  = 3

 

 8. (a)  L1 // L2 

   L1  = L2  

     4 = 
)2(2

5 n
 

     16 = 5  n 

     n = 21

  (b)  L1  L2 

   L1   L2  = 1 

     4  
)2(2

5 n
 = 1 

     n  5 = 1 

     n = 4

 

 9. (a)   

   =
2

84
 , 

2

11
 

   = (1 , 6) 

  (b)   

   =
2

51
 , 

2

37
 

   = (5 , 3) 

  (c)   

   =
2

60
 , 

2

95
 

   = (2 , 3) 

  (d)   

   =
2

)10(6
 , 

2

)2(0
 

   = ( 1 , 8) 

 

 10. (a) P   

   =
12

)7(2)1(1
 , 

12

)6(2)0(1
 

   = (4 , 5) 

  (b) P  

   =
31

)4(1)8(3
 , 

31

)3(1)1(3
 

   = (0 , 7) 

  (c) P  

   =
23

)6(3)4(2
 , 

23

)4(3)9(2
 

   = (6 , 2) 

 

 11.  AB = 5QB 

  AQ + QB = 5QB 

  AQ = 4QB 

  
QB

AQ
 = 4 

   AQ : QB = 4 : 1 

  Q  

  =
14

)2(4)8(1
 , 

14

)0(4)5(1
 

  = ( 1 , 0) 

 

2.1 ( 2.7 ) 

 1. (a) L  

   = tan 36  

   = 0.727 ( ) 

  (b) L  

   = tan (180   130 ) 

   = 1.19 ( ) 

 

 2. (a)  tan  = L  

     = 3 

     = 71.6  ( ) 

  (b)  tan  = L  

     = 0.4 

     = 21.8  ( ) 
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2.2 ( 2.28 ) 

1. A = 3 B = 4 C = 24

   =
4

3

  x  =
3

24
= 8

  y  =
4

24
= 6

2. A = 2 B = 7 C = 21

   =
7

2
=

7

2

  x  =
2

21

  y  =
7

21
= 3 

3. A = 2 B = 3 C = 15

 =
2

3

  x  =
2

15

  y  =
3

15
= 5

4. A = 12 B = 9 C = 0

   =
9

12
=

3

4

  x  =
12

0
= 0

  y  =
9

0
= 0 

1 ( 2.8 ) 

1. (a) L

=
13

)6(2

=
8

2

= 4 

(b)   L

 tan  = L

 = 4 

 = 76  ( )

 L 76

2. (a) L

=
51

12

=
3

6

=
2

1

(b)   L

tan  = L

 =
2

1

 = 27  ( )

 L 27

2 ( 2.9 ) 

1. (a) 

 + 15  = 75

 = 60

 2   60L  

(b) L2

= tan   

= tan 60

= 3

2. (a) 

 + 48  = 110

 = 62

 =  = 62

 2   62L  
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(b) L2

= tan   

= tan 62

= 1.9 ( )

3 ( 2.12 ) 

(a) L

y  2 = 6(x  1) 

y  2 = 6x  6 

  6x  y  4 = 0 

(b) L

y  0 =
4

1
(x  5)

4y = x  5 

  x  4y  5 = 0 

(c) L

y  3 =
2

3
[x  ( 4)]

y  3 =
2

3
(x 4)

2y  6 = 3x  12 

3x  2y  6 = 0 

4 ( 2.13 ) 

(a) L

y = 2x + 5 

2x  y  5  = 0 

(b) L

y =
3

1
x + ( 2)

3y = x  6 

 x  3y  6  = 0 

(c) L

y =
4

1
x + 0

  4y = x 

 x  4y = 0 

5 ( 2.14 ) 

(a) 7 y  4

(b) x + y + 3 = 0

y = x  3 

   1 y  3  

(c)  4x  4y + 9 = 0

4y = 4x + 9 

y = x + 

4

9

9
 1   

4
y  

(d)  3x  5y = 0

5y = 3x 

y =
5

3
x

3
    0
5

y  

6 ( 2.15 ) 

(a) L

  y  2 =
13

24
(x  1) 

   y  2 = x  1 

 x  y + 1 = 0 

(b) L

y  7 =
)1(4

73
[x  ( 1)]

y  7 = 2(x  1) 

y  7 = 2x  2 

  2x  y  5 = 0 

7 ( 2.18 ) 

(a) L

y = 
2

1
x + 5

2y = x + 10 

   x + 2y  10 = 0 

(b)  (4 , a) x + 2y  10 = 0

 4 + 2a  10 = 0

2a = 6 

a = 3 

(c)  (1 , 3) x + 2y  10 = 0

 = 1 + 2(3)  10

= 3 

  S L  

  S L  
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8 ( 2.18 ) 

(a) L1  = 180   135  = 45

L1  = tan 45  = 1

L1

 y  4 = 1[x  ( 2)] 

 y  4  = x + 2 

  x  y + 6 = 0 

(b) y = 0 x  y + 6 = 0

x  0 + 6 = 0

x = 6 

 B  ( 6 , 0)  

   2   6L x  

(c) x = 0 x  y + 6 = 0

0  y + 6 = 0

y = 6 

 C  (0 , 6)  

   3   6L y  

9 ( 2.19 ) 

(a) L1  =
)1(5

25
=

2

1

(b)  L2  L1

 L2   L1  = 1

L2  
2

1
 = 1

L2  = 2 

  L2  

y  5 = 2(x  5) 

y  5 = 2x + 10 

  2x  y  15 = 0 

(c)  L3 // L1

 L3  = L1  =
2

1

L3

  y  0 =
2

1
(x  0)

 2y = x 

  x  2y = 0 

10 ( 2.20 ) 

(a) B  (4 , 2)

C  ( 2 , 4)

(b) AC

=
2

)4(2
 , 

2

)2(4
 

= (1 , 3) 

  L  

y  ( 3) =
14

)3(2
(x  1)

y + 3 = 

3

5
(x  1)

 3y + 9 = 5x  5 
   5x  3y  14 = 0 

11 ( 2.28 ) 

1. (a) L x  = 3

3

k
 = 3

k = 9

(b) L y  =
2

k
= 

2

9

2. (a)  L  = 2

2

k
 = 2

k = 4

(b) L x  = 

k

1
=

4

1

12 ( 2.29 ) 

1. (a) L1  = 

k

1

L2  = 

1

4
= 4

 L1  L2 

 L1   L2  = 1 

k

1
  ( 4) = 1

k =  

(b) L1 y  =
k

20
=

4

20
= 5 
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2. L1  = 

3

k

L2  = 

6

9
=

2

3

   L1  L2 

   L1   L2  = 1 

3

k

2

3
 = 1

k = 2 

  L1 x  =
k

8
=

2

8
= 4

13 ( 2.30 ) 

1. L1  = 

10

2
=

5

1

  L2 // L1

  L2  = L1  =
5

1

  L2   

y =
5

1
x + ( 3)

5y = x  15 

  x  5y  15 = 0 

2. L2  = 

3

5

   L1  L2 

   L1   L2  = 1 

L1  
3

5
 = 1

L1  =
5

3

  L1  

y  3 =
5

3
(x  1)

 5y  15 = 3x  3 

   3x  5y + 12 = 0 

14 ( 2.31 ) 

(a) L1  =
2

1
= 

2

1

   L2 // L1 

   L2  = L1  

= 

2

1

  L2  

y  0 = 

2

1
(x  4)

2y = x  4 

  x  2y  4 = 0 

(b)  (h , k) P

 P L2

 h  2k  4 = 0

h = 2k + 4 

  P  (2k + 4 , k)  

 QP = RP 

22 )2()242( kk

  = 22 )0()442( kk

 (2k + 2)2 + (k  2)2 = (2k)2 + k2 

4k2 + 8k + 4 + k2  4k + 4 = 4k2 + k2 

4k = 8 

k = 2 

  k = 2 h = 2( 2) + 4 = 0  

   P  (0 , 2)  

15 ( 2.32 ) 

(a) L1 x  = 

5

45
= 9

   P  ( 9 , 0)  

  L1 y  = 

3

45
= 15 

   Q  (0 , 15)  

(b) L1  = 

3

5
=

3

5

   L2  L1 

   L2   L1  = 1 

L2  
3

5
 = 1

L2  = 
5

3

  L2  

y = 
5

3
x + 15

5y = 3x + 75 

   3x + 5y  75 = 0 
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(c) L2 x  =
3

75
= 25

   R  (25 , 0)

   RM  PQR

   M PQ  

  M  

= 

2

150
 , 

2

09
 

  =
9 15

 ,  
2 2

  D x MD  PR  

MD = 
2

15
 0 =

2

15

  PR = 25  ( 9) = 34 

PRM

  = MDPR
2

1

  =
2

15
34

2

1

 = 127.5 

16 ( 2.34 ) 

1. (a) 

L2 x  < 0 

b

1
 < 0 

b < 0 
 b < 0

(b)

L1 y  < L2 y  < 0

a

1
 <

c

1
 < 0

a

1
 >

c

1
 > 0

 a > 0 c > 0 a < c  

 a > c  

2. (a) 

L y  < 0 

b

12
 < 0 

12

b
 < 0 

b < 0 

L1  (6 , 0)  (0 , 4)  

 L  > L1  

b

a
 >

06

)4(0

b

a
 >

3

2

3a < 2b 

 3a < 2b

(b)

L x  > 0

a

12
 > 0 

a < 0 
L x  < 6 

a

12
 < 6 

12 > 6a

a < 2

 a > 2  

(c)

L y  < 4

b

12
 < 4

12 > 4b

3 < b

b > 3
 b > 3  

y 

x 
O 

P 

Q 

M 

D R 

L1 L2 

L1 
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17 ( 2.41 ) 

(a) L1  =
2

1

  L2  =
1

2
= 2

  L1   L2  

1 2    1 L L  

(b) L1  =
20

5
=

4

1

  L2  =
16

4
=

4

1

  L1  = L2  

L1 y  =
20

10
=

2

1

L2 y  =
16

8
=

2

1

  L1 y  = L2 y  

1 2   L L  

(c) L1  =
2

4
= 2

L2  =
3

6
= 2

  L1  = L2
 

L1 y  =
2

3
=

2

3

  L2 y  =
3

1

  L1 y   L2 y  

1 2    0 L L  

18 ( 2.42 ) 

(a)  L1  = L2

4

8
 =

3

b

b = 

L1 y  = L2 y  

4

a
 =

9

3

a = 12

(b)  L1  = L2

5

m
 =

20

8

m = 2

L1 y  = L2 y  

5

n
 =

20

7

n =
4

7

19 ( 2.43 ) 

(a) 
(2) .......................

(1) .....................

 3

 74

yx

yx

   (1)  (2)  

  4y  7 + y = 3 

5y = 10 

y =  

  y =   (1)  

  x = 4(2)  7  

   = 1 

    (1 , 2)  

(b) 
(2) ..................

(1) .....................

 153

 02

yx

yx

(1) + (2) 5x = 15

x = 3 

  x = 3  (1)  

 2( 3)  y = 

y = 6 

    ( 3 , 6)  

20 ( 2.45 ) 

(a) L1  =
12

5
=

12

5

   L2  L1 

   L2   L1  = 1 

L2  
12

5
 = 1

L2  =
5

12

  L2  

y  29 =
5

12
(x  2)

5y  145 = 12x + 24 

 12x + 5y  169 = 0 
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(b) 
(2) .........................

(1) .................................

 0169512

 0125

yx

yx

(1)  5 25x  60y = 0 .................... (3) 

(2)  12 144x + 60y  2 028 = 0 .....(4) 

(3) + (4) 169x  2 028 = 0

x = 12 

  x = 12  (1)  

  5(12)  12y = 0 

y = 5 

   Q  (12 , 5)  

(c) OQ = 22 )05()012(

 = 13 

  PQ = 22 )295()212(

= 26 

OPQ

  =
2

1
 OQ  PQ

 =
2

1
 13  26

 = 169 

(d) T OR QT  OR

                         
 =

QTPR

QTOP

2

1
2

1

=
PR

OP

= 1 

   PQR  = OPQ   

= 169 

2.1 ( 2.16 ) 

1. (a) L

y  2 = 1(x  3) 

y  2 = x + 3 

 x + y  5 = 0 

(b) L

y  0 =
3

1
(x  4)

3y = x  4 

x  3y  4 = 0 

2. (a) L

y = 2x + 0 

2x + y = 0 

(b) L

y = 3x + 2 

 3x  y + 2 = 0 

3. (a) 8x  y + 5 = 0

y = 8x + 5 

 8 y 5  

 (b)  4x + 3y  6 = 0

3y = 4x + 6 

y =
4

2
3

x

4
  2

3
y  

4. (a) L

y  ( 3) =
04

)3(5
(x  0)

y + 3 = 2x 

 2x  y  3 = 0 

(b) L

y  1 =
)1(1

12
[x  ( 1)]

y  1 =
2

3
(x + 1)

2y  2 = 3x  3 

 3x + 2y + 1 = 0 

5. (a) L y = 5

(b) L x = 3

OPQ   

PQR
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2.2 ( 2.20 ) 

1. (a) L

y = 4x + ( 3) 

4x  y  3 = 0 

 (b)  (1 , 8) 4x  y  3 = 0

 = 4(1)  8  3

= 7 

A L  

L A  

2. (a)  L2  L1

 L2   L1  = 1 

L2   1 = 1 

L2  = 1 

(b) L2

y  3 = 1(x  1) 

y  3 = x + 1 

 x + y  4 = 0 

(c)  (a , 0) x + y  4 = 0

 a + 0  4 = 0

a = 4 

3. (a) Q  (7 , 4)

(b) L

y  2 =
4 2

7 1
(x  1)

y  2 =
3

1
(x  1)

3y  6 = x  1 

x  3y + 5 = 0 

(c) y = 0 x  3y + 5 = 0

 x  3(0) + 5 = 0

x = 5 

S  ( 5 , 0)

2.3 ( 2.34 ) 

1. (a) L y  = 3

2

k
 = 3

k = 6

(b) L  =
2

1

L x  =
1

k
=

1

6
= 6

2. (a) 3x  2y = 12 

3x  2y  12 = 0 

L1 x  =
3

12
= 4

A  (4 , 0)

L1 y  =
2

12
= 6

B  (0 , 6)

(b) AB

= 
2

)6(0
,

2

04
 

= (2 , 3) 

AB  =
2

3
=

2

3

 L2  AB 

  L2   AB  = 1 

L2  
2

3
 = 1

L2  = 
3

2

L2  

y  ( 3) = 
3

2
(x  2)

3y + 9 = 2x + 4 

 2x + 3y + 5 = 0 

3. (a) 

 L1  > L2  

1

a
 > 

1

c

a < c 

 a < c  

(b)

L1 y  < L2 y

1

b
 < 

1

d

b > d

 b > d  
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(c)

 L1  > 0

1

a
 > 0 

a < 0 

 L2  < 0 

1

c
 < 0 

c > 0 

L2 x  < L1 x  

c

d
 < 

a

b

c

d
 > 

a

b

d > 

a

bc

ad < bc 

  ad < bc  

2.4 ( 2.45 ) 

1. (a) L1  =
1

2
= 2

L2  =
2

4
= 2

L1   L2  

1 2    1 L L  

(b) L1  =
6

3
=

2

1

L2  =
2

1
=

2

1

L1  = L2  

L1 y  =
6

7

L2 y  =
2

4
= 2

L1 y   L2 y  

1 2    0 L L  

2. (a)  L1  = L2

6

k
 =

2

7

k = 21 
L1 y  = L2 y  

6

5
 =

2

h

h =
3

5

 (b) L1 y  = L2 y

a

6
 =

4

3

a = 8

 L1  = L2  

a

5
 =

4

b

5

8
 =

4

b

b = 
5

2

3. (a)
(2) .......................

(1) .....................

 1854

 3034

yx

yx
 

(2)  (1) 8y = 48

y = 6 

y = 6  (1)  

4x  3(6) = 30 

4x = 12 

x = 3 

 P  ( 3 , 6)  

(b) L1  =
3

4
=

3

4

 L3  L1 

 L3   L1  = 1 

L3  
3

4
 = 1

L3  = 
4

3

L3  

y  6 = 
4

3
[x  ( 3)]

4y  24 = 3x  9 

3x + 4y  15 = 0 

2A ( 2.21 ) 

1. (a) L1  = tan 20

= 0.364 ( ) 

(b) L2  = tan 74

= 3.49 ( ) 

 (c)  L3

 tan  = L3

 = 1.5 

 = 56.3  ( )

 3   56.3L  
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 (d)  L4

 tan  = L4

 = 4 

 = 76.0  ( )

 4   76.0L  

2.

=
41

73

 = 2 

    

  tan  =  

 = 2 

 = 63.4  ( )

   63.4

3.

  =
05

03

 = 0.6 (
3

5
) 

     

  tan  =  

 = 0.6 

 = 31.0  ( )

   31.0

4. (a) 

 + 100  = 160

 = 60

 2   60L  

(b) L2

= tan   

= tan 60

= 3

5. (a) 

 + 90  = 110

 = 20

 =  = 20

 2   20L  

(b) L2

= tan   

= tan 20

= 0.36 ( )

6. (a) L

y  3 = 1(x  2) 

y  3 = x  2 

x  y  1 = 0 

(b) L

y  ( 5) = 2[x  ( 2)]

y + 5 = 2x  4 

 2x  y  1 = 0 

(c) L

y  4 = 
3

1
[x  ( 3)]

3y  12 = x  3 

 x  3y  9 = 0 

7. (a) L

y = 3x + ( 3) 

3x  y  3 = 0 

 (b) L

y = 
4

1
x + 5

4y = x + 20 

 x + 4y  20 = 0 

 (c) L

 y = 4x + 0 

4x + y = 0 
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8. (a) L

y  2 =
)3(1

22
[x  ( 3)]

 y  2 = (x  3) 

 y  2 = x  3 

x  y + 1 = 0 

(b) L

y  1 =
23

16
(x  2) 

y  1 = 5(x  2) 

y  1 = 5x  10 

5x  y  9 = 0 

(c) L

y  0 =
)2(0

04
[x  ( 2)]

y = 2(x  2) 

y = 2x  4 

2x  y + 4 = 0 

9. (a) L y = 4

(b) L x = 3

(c) L y = 5

 10. (a) L

y  8 = 1(x  2) 

y  8 = x  2 

x  y  6 = 0 

(b) L

y  7 = 4(x  0) 

y  7 = 4x 

4x  y  7 = 0 

L  

y = 4x + 7 

4x  y  7 = 0 

 11. (a) L

y = 2x + ( 3) 

2x  y  3 = 0 

 (b) L

y  0 = 
4

1
[x  ( 2)]

4y = x  2 

 x + 4y + 2 = 0 

 12. (a) L

y  ( 3) =
)2(4

)3(6
[x  ( 2)]

y + 3 =
2

3
(x  2)

   2y  6 = 3x  

   3x  2y = 0 

(b) L

y  0 =
)3(0

02
[x  ( 3)]

y =
3

2
(x  3)

3y = 2x  
 2x  3y + 6 = 0 

 13. (a) L y = 5

(b) L x = 3

14. 2 y 4

 15. y  x = 5

 y = x + 5 

  1 y 5  

 16. x + 2y  3 = 0

2y = x + 3 

y = 
2

1
x +

2

3

1 3
   

2 2
y  
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 17. 7x  3y  6 = 0

3y = 7x  6 

y =
3

7
x  2

7
  2

3
y  

 18. (a) L  = tan 45  = 1

L  

y  1 = 1[x  ( 1)] 

y  1 = x + 1 

x  y + 2 = 0 

(b) L  = tan 60  = 3
L

y = 3 x + ( 4) 

043 yx  

(c) L  = 180   150  = 30

L  = tan 30  =
3

1

L  

y  0 =
3

1
[x  ( 2)]

y3  = x + 2 

023yx  

 19. (a)  L1 // L2

 L1  = L2  = 2 

L1  

y  1 = 2(x  1) 

y  1 = 2x  2 

 2x  y  1 = 0 

(b)  L1 // L2

 L1  = L2  =
2

1

L1

y  4 =
2

1
[x  ( 5)]

2y  8 = x  5 

 x + 2y  3 = 0 

(c)  L1 // L2 

 L1  = L2  = 1

L1

y  0 =
3

2
1 x

y =
3

2
x

3y = 3x + 2 

3x  3y + 2 = 0 

 20. (a)  L1  L2

 L1   L2  = 1 

L1   1 = 1 

L1  = 1 

L1  

y  1 = 1(x  4) 

y  1 = x + 4 

 x + y  5 = 0 

(b)  L1  L2

 L1   L2  = 1

L1   ( 3) = 1 

L1  =
3

1

L1  

y =
3

1
x + ( 2)

3y = x  6 

x  3y  6 = 0 

(c)  L1  L2

 L1   L2  = 1

L1  
4

1
 = 1

L1  = 4 

L1  

y = 4x  0 

4x  y = 0 
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 21. (a) L

y = 3x + ( 7) 

3x  y  7 = 0 

 (b) (i)  (4 , 5) 3x  y  7 = 0

 = 3(4)  5  7 

= 0 

=  

A L  

A L  

(ii)  (2 , 2) 3x  y  7 = 0

 = 3(2)  ( 2)  7

= 1 

B L  

B L  

 22. (a) L

y = 
3

2
x + ( 2)

3y = 2x  6 

2x + 3y + 6 = 0 

(b)  (a , 0) 2x + 3y + 6 = 0

2a + 3(0) + 6 = 0

2a = 6 

a = 3 

 23. (a) L

y  2 =
3

1
[x  ( 3)]

3y  6 = x  3 

x  3y  9 = 0 

(b)  ( 6 , q) x  3y  9 = 0

6  3q  9 = 0

3q = 3

q = 1

 (c)  (1 , 3) x  3y  9 = 0

 = 1  3(3) + 9

= 1 

C L  

C L  

 24. (a)  (a , 5) 4x  3y + 3 = 0

 4a  3(5) + 3 = 0 

4a = 12 

a = 3 

(b) L2

y  5 =
2

1
(x  3)

2y  10 = x + 3 

 x + 2y  13 = 0 

 25. (a) L1  = tan 45  = 1

L1  

y = x + ( 5) 

 x  y  5 = 0 

(b) y = 0 x  y  5 = 0

 x  0  5 = 0

x = 5 

 Q  (5 , 0)  

 2  5L x  

 26. (a) L1

   y  ( 3) =
2

1
[x  ( 8)]

2y + 6 = x  8 

x  2y  2 = 0 

(b) x = 0 x  2y  2 = 0

 0  2y  2 = 0

2y = 2

y = 1

 B  (0 , 1)  

 2  1L y  

 27. (a) A  (0 , 2)  (0 , 2)

(b) A  (0 , 2) 

L

y = 3x + 2 

3x + y  2 = 0 

A  (0 , 2)  

L  

y = 3x + ( 2) 

3x + y + 2 = 0 
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 28. (a) L1  =
04

)3(0
=

4

3

(b) L1

y =
4

3
x + ( 3)

4y = 3x  12 

 3x  4y  12 = 0 

(c)  L2 // L1

 L2  = L1  =
4

3

L2

y  0 =
4

3
[x  ( 2)]

4y = 3x + 6 

3x  4y + 6 = 0 

 29. (a) L1  =
41

01
=

5

1

(b)  L2  L1

 L2   L1  = 1

L2  
5

1
 = 1

L2  = 5 

L2  

y  1 = 5[x  ( 1)] 

y  1 = 5x + 5 

5x  y + 6 = 0 

 30. (a) L  (2 , 1)  ( 3 , 4) 

 L  
23

14
= 1

L  = 1 

L  

y = x + 1 

 x + y  1 = 0 

(b) y = 0 x + y  1 = 0

 x  0  1 = 0

x = 1 

 L x 1  

 L x  

 31. (a) Q  (2 , 10)

(b) OQ

= 

2

100
 , 

2

20

= (1 , 5) 

L  

   y  ( 1) =
)1(1

)1(5
[x  ( 1)]

y  1 = 3(x  1) 

y + 1 = 3x + 3 

3x  y + 2 = 0 

 32. (a) B  (3 , 2)

(b) L

y  0 =
13

02
(x  1) 

y = x  1 

x  y  1 = 0 

(c)  ( 4 , 5) x  y  1 = 0

 = 4  ( 5)  1

= 0 

=  

D L  

 B C D  

 33. (a) AB

=
2

26
 , 

2

91

= (5 , 4) 

AB  =
91

26
=

2

1

 L  AB 

  L   AB  = 1 

L  
2

1
 = 1

L  = 2 

L  

y  4 = 2(x  5) 

 y  4 = 2x  10 

2x  y  6 = 0 

(b)  (c , c) 2x  y  6 = 0

2c  c  6 = 0

c = 6 
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 34. (a)  (t , 6) y 
4

3
x

6 =
4

3
t

t = 8 

(b)  (0 , s) A

OB = OA 

22 )06()08(  = s 

s = 10 
L1  

y  10 =
08

106
(x  0) 

y  10 = 
2

1
x

2y  20 = x 

x  2y  20 = 0 

 35. (a) M AC

M  

= 

2

06
 , 

2

64

= (1 , 3) 
(b)

y  0 =
3 0

1 ( 3)
[x  ( 3)] 

y =
3

4
(x + 3) 

4y = 3x + 9 

 3x  4y + 9 = 0 

(c) x = 0 3x  4y  9 = 0

3(0)  4y + 9 = 0

4y = 9 

y =
9

4

 P  
9

0,
4

O  

PO =
9

4
0 =

9

4
BC = 6  ( 3) = 9 

 PBC  =
1

2
BC PO

=
1 9

9
2 4

=
81

8

 36. (a)  (0 , 8) x  y  k = 0

0  8  k = 0 

k = 8 

(b) y = 0 x  y  8 = 0

x  0  8 = 0

x = 8 

 A  (8 , 0)  

P OB  

P  

= 

2

80
 , 

2

00
 

= (0 , 4) 

y  0 =
80

04
(x  8) 

y = 
2

1
(x  8)

2y = x + 8 

x  2y  8 = 0 

(c) OA = 8  0 = 8

OB = 8  0 = 8

OP = 4  0 = 4

 tan OAB =
OA

OB

 =
8

8

OAB = 45

tan OAP =
OA

OP

 =
8

4

OAP = 26.6  ( )

OAP  
2

1
OAB

AP  OAB
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37. L x A y B

OA : OB = 2 : 5

 (2k , 0) A

B  (0 , 5k)

L  =
0 5

2 0

k

k
= 

2

5

  L  

y  3 = 
2

5
[x  ( 1)]

 2y  6 = 5x  5 

   5x + 2y  1 = 0 

 38. (a) PQ

y  ( 3) =
26

)3(3
(x  2)

y + 3 =
4

3
(x  2)

4y + 12 = 3x + 6 

3x + 4y + 6 = 0 

y = 0 3x + 4y + 6 = 0  

3x + 4(0) + 6 = 0

3x = 6 

x = 2 

S  ( 2 , 0)

(b) PQ =
4

3

RS  PQ

RS   PQ  = 1 

RS  
4

3
= 1

RS  =
3

4

RS  

y  0 =
3

4
[x  ( 2)]

3y = 4x + 8 

4x  3y + 8 = 0 

(c) k R x

R y k + 1 k  1

 (k , k + 1) 4x  3y + 8 = 0

4k  3(k + 1) + 8 = 0

k = 5 

 (k , k  1) 4x  3y + 8 = 0  

4k  3(k  1) + 8 = 0 

k = 11 

R  ( 5 , 4)  ( 11 , 12)  

PQ = 22 )]3(3[)26( = 10

R  ( 5 , 4)  

RS = 22 )]4(0[)]5(2[ = 5 

PQR

=
2

1
 PQ  RS

=
2

1
 10  5

= 25 

> 20

R  ( 11 , 12)

RS = 22 )]12(0[)]11(2[ = 15

PQR

=
2

1
 PQ  RS

=
2

1
 10  15

= 75 

> 20

2B ( 2.35 ) 

1.  = 

1

3
= 3 

  x  =
3

9
= 3

  y  =
1

9
= 9

2.  = 

3

2
= 

3

2

x  =
2

7

  y  =
3

7
= 

3

7
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3. y  3 = 4(x + 1)

y  3 = 4x + 4

  4x  y + 7 = 0 

 = 

1

4
= 4 

  x  =
4

7

  y  =
1

7
= 7 

4. y + 5 = 
3

2
(x  3)

 3y + 15 = 2x + 6 

  2x + 3y + 9 = 0 

 = 

3

2

  x  =
2

9

  y  =
3

9
= 3

5. (a)  L  = 2

2

k
 = 2

k = 4 

(b) L x  = 

k

5
 = 

4

5

6. (a) L y  = 3

k

6
 = 3 

k = 2 

(b) L  = 
3

k
= 

3

2
= 

3

2

L x  = 
6

3
= 2

7. L1 x  = 

2

k

  L2 x  = 

1

4
= 4

  L1 x  = L2 x  

2

k
 = 4 

k = 8

8. L1 y  = 

k

8
 = 

k

8

L2 y  = 

3

6
= 2 

  L1 y  = L2 y  

k

8
 = 2 

k = 4 

9. (a) L1  = 

4

1
=

4

1

L2  = 

k

8

L1 // L2

L1  = L2

4

1
 = 

k

8

k = 32 

(b) L2 y  = 

k

16
 = 

32

16
= 

2

1

 10. (a) L1  = 

k

1

L2  = 

3

9
= 3 

 L1  L2

 L1   L2  = 1

k

1
  3 = 1

k =  

(b) L1 x  = 

1

6k
 = 

1

)3(6
 = 18

 11. (a) L y  =
5

10
= 2 

(b) L1 y  = L y  = 2

L1

y = 7x + 2 

7x  y  2 = 0 
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 12. L2 x  = L1 x

=
3

12

= 4 

  L2   

y  ( 3) = 

04

)3(0
(x  0)

y + 3 = 

4

3
x

 4y + 12 = 3x 

   3x  4y  12 = 0 

 13. (a) L1  = 

1

2
= 2 

L2  = 

2

4
= 2 

L1  = L2

 1 2  L L  

(b) L1  = 

2

3

L2  = 

3

2

L1   L2

 1 2  L L  

 14. (a) L1  = 

1

4
= 4 

L2  = 

1

1
= 1 

L1   L2  

= 4  1 

= 4 

1

 1 2  L L  

(b) L1  = 

3

5

L2  = 

5

3
= 

5

3

L1   L2  

= 

3

5
 

5

3

= 1

 1 2  L L  

 15. L1  = 

3

7

  L2 // L1

  L2  = L1  = 

3

7

  L2   

y = 

3

7
x + 5

3y = 7x + 15 

   7x + 3y  15 = 0 

 16. L1  = 

5

2

  L2  L1

  L2   L1  = 1 

 L2  
2

5
 = 1 

L2  = 

2

5

  L2   

y  0 = 

2

5
[x  ( 2)]

2y = 5x + 10 

   5x  2y + 10 = 0 

 17. L1  = 

4

3
 = 

4

3

  L2  L1

  L2   L1  = 1 

L2  
4

3
 = 1

L2  = 

3

4

  L2   

y  ( 1) = 

3

4
[x  ( 3)]

y + 1 = 

3

4
(x + 3)

 3y + 3 = 4x  12 

  4x + 3y + 15 = 0 
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 18. (a) L  =
3

2
=

3

2

 L  

 

= L  

=
3

2

y  ( 2) =
3

2
(x  4)

3y + 6 = 2x  8 

2x  3y  14 = 0 

(b)  L

   L  = 1 

 
3

2
 = 1

 =
2

3

y  1 =
2

3
(x  2)

2y  2 = 3x + 6 

3x + 2y  8 = 0 

 19. (a) L x  =
5

60
= 12

 A  (12 , 0)  

L y  =
12

60
= 5

 B  (0 , 5)  

(b) OA = 12  0 = 12

OB = 0  ( 5) = 5

AB = 22 )]5(0[)012(

= 13 

OAB

= OA + OB + AB

= 12 + 5 + 13

= 30

 20. (a) L x  = 5

a

15
 = 5

a = 

L y  = 3 

b

15
 = 

b = 5 

(b) L  =
b

a
=

5

3
=

5

3

21. L1 y  = 

b

21
 = 

b

21

  L2 y  = 

2

3

  L1 y  = L2 y  

b

21
 = 

2

3

b = 14 

L1  = 

b

a

  L2  = 

2

7

  L1  L2

  L1   L2  = 1 

b

a

2

7
 = 1

a = 

7

2b

= 

7

)14(2

 = 4 

22. (a) L1  = 

h

4

L2  = 

4

5
= 

4

5

L1  L2

L1   L2  = 1 

h

4
 

4

5
 = 1

h = 5 

L1 y  = 8 

5k

h
= 8

5

5

k
 = 8

k = 8
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(b) L1 x  =
5

4

k
=

5(8)

4
= 10

 P  ( 10 , 0)  

PQ

 =
10 0 0 ( 8)

,
2 2

= ( 5 , 4) 

23.  (4 , 0) px + 2y  20 = 0

p(4) + 2(0)  20 = 0 

4p = 20 

p = 5

  AB  = 

2

p
 = 

2

5

  AD  = 

10

q
 = 

10

q

  AB  AD

  AB   AD  = 1 

2

5
 

10

q
 = 1

q = 4 

 24. (a) L1  = 

1

6
= 6 

L1 y  =
1

9
= 9 

(b) L2  L1

 L2   L1  = 1

L2   6 = 1 

L2  =
6

1

L2 y  = L1 y  = 9 

L2  

y =
6

1
x + 9

6y = x + 54 

 x + 6y  54 = 0 

 25. (a) AC  =
)3(1

)2(1
=

4

1

 BD  AC 

 BD   AC  = 1 

BD  
4

1
 = 1

BD  = 4 

AC   

=
2

12
 , 

2

13
 

=
2

3
  , 1

 BD 
2

3
  , 1

 BD  

y 
2

3
 = 4[x  ( 1)]

y 
2

3
 = 4x  4

2y + 3 = 8x  8 

8x + 2y + 11 = 0 

(b) BD x  =
8

11

11
   ,  0

8
B  

 (a , b) D  

BD   

= AC  

2
8

11
a

 = 1 

a
8

11
 = 2

a =
8

5

2

0 b
 =

2

3

b = 3 

5
   ,  3

8
D  
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26. (a) L2 y  = 

2

4
 = 2

 P  (0 , 2)  

L2 x  = 

1

4
 = 4

 R  (4 , 0)  

(b) (i) Q  = (4  9 , 0) = ( 5 , 0)

L1  

y  0 = 

)5(0

02
[x  ( 5)]

y = 

5

2
(x + 5)

5y = 2x + 10 

2x  5y + 10 = 0 

(ii) L1  = 

5

2
 = 

5

2

tan PQR = L1  

=
5

2

PQR = 21.8  ( )

< 22  

27. (a) L1  = 

2

1

L2  L1

 L2   L1  = 1 

L2  
1

2
 = 1 

L2  = 2 

L2  

y  3 = 2[x  ( 1)] 

y  3 = 2x + 2 

2x  y + 5 = 0 

(b)  (a , b) P

 (a , b) 2x  y + 5 = 0

2a  b + 5 = 0

b = 2a + 5 ........................ (1) 

MP = NP 

22 )3()]1([ ba  = 22 )0()2( ba

(a + 1)2 + (b  3)2 = (a  2)2 + b2 

a2 + 2a + 1 + b2  6b + 9 = a2  4a + 4 + b2 

6a  6b + 6 = 0 

a  b + 1 = 0 ..... (2) 

 (1)  (2)

a  (2a + 5) + 1 = 0 

a  2a  5 + 1 = 0 

a = 4 

a = 4 b = 2( 4) + 5 = 3  

 P  ( 4 , 3)  

28. (a) L1 x  = 2

k

2
 = 2

k = 1

(b) L1  =
5

k
=

5

1

 L2 // L1 

 L2  = L1  =
5

1

L2  

y =
5

1
x + 2

5y = x + 10 

 x + 5y  10 = 0 

(c)  (a , b) R

 (a , b) x + 5y  10 = 0

 a + 5b  10 = 0

a = 10  5b ................... (1) 

PR = QR 

22 )3()2( ba  = 22 )4()]1([ ba

(a  2)2 + (b  3)2 = (a + 1)2 + (b  4)2 

a2  4a + 4 + b2  6b + 9 = a2 + 2a + 1 + b2  8b + 16 

6a  2b + 4 = 0 

3a  b + 2 = 0 ........ (2) 

 (1)  (2)

3(10  5b)  b + 2 = 0 

 30  15b  b + 2 = 0 

32 = 16b 

b = 2 

b = 2 a = 10 5(2) = 0  

 R  (0 , 2)  
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29. (a)  (6 , k) 2x  3y = 0

2(6)  3k = 0 

3k = 12 

k = 4 

(b) (i) L1  =
3

2
=

3

2

L2  L1

 L2   L1  = 1 

L2  
3

2
 = 1

L2  =
2

3

L2  

y  4 =
2

3
(x  6)

2y  8 = 3x + 18 

3x + 2y  26 = 0 

(ii) L2 y  = 

2

26
 = 13

 Q  (0 , 13)  

OM  OPQ  

M PQ  

M  

  =
6 0 4 13

 ,  
2 2

=
17

3 ,  
2

D y MD  OQ  

MD = 3  0 = 3 

OQ = 13  0 = 13 

OQM

=
2

1
 OQ  MD

=
2

1
 13  3

= 19.5 

L2 y  =
2

26
 = 13

 Q  (0 , 13)  

OM  OPQ  

M PQ

 OPQ PQ  OQM

MQ  

OPQ  : OQM

= PQ : MQ

= 2 : 1

OQM

=
2

1
 OPQ

=
2

1

2

1
  (6  0)  (13  0)

= 19.5 

30. (a) L1  =
2

1
=

2

1

L2  L1

 L2   L1  = 1 

L2  
2

1
 = 1

L2  = 2 

L2  

y  8 = 2(x  8) 

 y  8 = 2x + 16 

 2x + y  24 = 0 

(b) L1 y  = 

2

8
 = 4

 A  (0 , 4)  

L2 x  =
2

24
= 12

 B  (12 , 0)

(c) CM  ABC

 M AB

M

=
2

40
,

2

012
 

= (6 , 2) 

y 

x 

L2 

M 
L1 

D 

P 

Q 

O 
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D x MD  OB  

MD = 2  0 = 2 

OB = 12  0 = 12 

OBM

=
2

1
 OB  MD

=
2

1
 12  2

= 12 

OA = 4  0 = 4 

OAB

=
2

1
 OA  OB

=
2

1
 4  12

= 24 

 OBM  = 
2

1
 OAB

OBM  OAB  

CM  ABC  

 M AB   

 OBM BM  OAB AB

OBM  : OAB

= BM : AB

= 1 : 2

OBM  OAB

31. (a) 

L2 x  < 0 

1

r
 < 0 

r > 0
r > 0

(b)

L1 x  > 0

p

q
 > 0 

p

q
 < 0 

2p
p

q
 < 0  p2

pq < 0 
pq > 1

(c)

 L2  > 0

q

1
 > 0 

q

1
 < 0 

q < 0

L2 y  > L1 y  

q

r
 > 

1

q

q

r
 < q

r > q2

r > q2

 32. (a) 

L y  < 0 

n

12
 < 0 

n > 0 

L1  ( 3 , 0)  (0 , 6)  

y 

x 

L2 

L1 

O D 

M 

B 

A 

C 

L1 
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 L  > L1  

n

m
 >

)3(0

06

n

m
 > 2

n

m
 < 2 

m < 2n
 m < 2n

(b)

L x  < 0

m

12
 < 0 

m > 0
L x  < 3 

m

12
 < 3

m

12
 > 3 

12 > 3m

m < 4

 m < 4  

(c)

L y  > 6

n

12
 > 6

n

12
 < 6 

12 < 6n

n > 2 

 n < 2  

 33. (a) L y  > 0

1

62k
 > 0 

2k  6 > 0 

2k > 6 

k > 3 

 k > 3

(b) L x  =
2 6k

k

k > 3 2k  6 > 0 k > 0  

2 6k

k
< 0

L x

34. AB  = L1  = 
4

3
=

4

3

 A C x B y   

   OB  ABC  

 ABC OB  

    (0 , 8)  

   (m , 0) C H  ABC  

   CH  AB 

   CH   AB  = 1 

8 0

0 m 4

3
 = 1

m =  

   C  (6 , 0)  

2C ( 2.46 ) 

1. L1  = 2

L2  = 2

L1   L2

1 2    1 L L  

2. L1  =
2

1

L2  =
2

1

  L1  = L2   

  L1 y  = 0 

  L2 y  = 1 

  L1 y   L2 y  

1 2    0 L L  

3. L1  = 0

L2  = 1

L1   L2

1 2    1 L L  

4. L1  = 0

L2  =
6

3
=

2

1

L1   L2

1 2    1 L L  
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5. L1  = 3

  L2  =
2

6
= 3 

  L1  = L2  

  L1 y  = 0 

  L2 y  =
2

5
=

2

5

  L1 y   L2 y  

   1 2    0 L L  

6. L1  =
2

1

  L2  =
2

1
=

2

1

  L1  = L2  

  L1 y  = 2 

  L2 y  =
2

4
= 2 

  L1 y  = L2 y  

1 2   L L  

7. L1  =
5

2
=

5

2

  L2  =
2

5
=

2

5

  L1   L2  

1 2    1 L L  

8. L1  =
1

3
= 3

  L2  =
2

6
= 3 

  L1  = L2  

  L1 y  =
1

2
= 2 

L2 y  =
2

1
=

2

1

  L1 y   L2 y  

1 2    0 L L  

9. 
(2) ....................................

(1) ...................................

 52

 114

xy

yx

   (2)  (1)  

  x + 4(2x + 5) = 11 

  x + 8x + 20 = 11 

9x = 9 

x = 1 

  x = 1  (2)  

  y = 2( 1) + 5 

   = 3 

    ( 1 , 3)  

 10. 
(2)................................

(1) .................................

  523

 05

yx

yx
 

 (1)  2 2x + 2y + 10 = ............... (3) 

(2) + (3) 5x + 10 = 5

5x = 15 

x = 3 

  x = 3  (1)  

   ( 3) + y + 5 = 0 

y = 2 

    ( 3 , 2)  

 11. 
(2) ......................................

(1) ...................................

 5

 133

yx

yx
 

(1) (2)  2x = 8

x = 4 

  x = 4  (2)  

  4  y = 5 

 y = 1 

    (4 , 1)  

 12. 
(2) ............................

(1) ..............................

 02994

 0732

yx

yx

 (1)  2 4x  6y  14 = ................ (3) 

(2) (3)  15y  15 = 0

y = 1 

  y = 1  (1)  

   2x  3(1)  7 = 0 

2x = 10 

x = 5 

    (5 , 1)  
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 13. L1  =
k

k 1
=

k

1
1

  L2  =
k

1
1

  L1  = L2  

  L1 y  =
k

3
=

k

3

  L2 y  =
k

3

  L1 y  = L2 y  

1 2   L L   

 14. (a)
(2) .......................

(1) .............................

 0843

 04

yx

yx

(2)  (1) 2x  8 = 0

x = 4 

x = 4  (1)  

 4  4y = 0 

y = 1 

 A  (4 , 1)  

(b)

y  0 =
34

01
(x  3) 

y = x  3 

x  y  3 = 0 

 15. (a)
(2) ........................

(1) .............................

 073

 02

yx

yx

(1)  3 6x + 3y = 0 ............... (3) 

(2) + (3) 7x + 7 = 0

x = 1 

x = 1  (1)  

 2( 1) + y = 0 

y = 2 

 P  ( 1 , 2)  

(b)

= x + y = 0

=
1

1

= 1

y  2 = 1[x  ( 1)] 

y  2 = x  1 

x + y  1 = 0 

 16. (a) L2

y  4 = 2[x  ( 3)] 

y  4 = 2x + 6 

2x  y + 10 = 0 

  (b) 
(2) .......................

(1)........................  
 0102

023  
yx

yx

(1)  2 2x + 6y  4 = 0 .......... (3) 

(3)  (2) 7y  14 = 0

y = 2 

y = 2  (1)  

x + 3(2)  2 = 0 

x = 4 

  ( 4 , 2)  

 17. (a) L1  =
1

5
= 5 

 L2  L1 

 L2   L1  = 1 

L2   5 = 1 

L2  =
5

1

L2  

y = )6(
5

1
x  

5y = x  30 

 x + 5y + 30 = 0 

  (b) 
(2) .......................

(1) .......................

 0305

 0205

yx

yx
 

(1)  5 25x  5y + 100 = 0 ..... (3) 

(2) + (3) 26x + 130 = 0

x = 5 

x = 5  (1)  

 5( 5)  y + 20 = 0 

y = 5 

  ( 5 , 5)  
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 18. 7x = 2y

y = x
2

7

 

 

b

a
 =

2

7

b

a
 =

2

7

 19.  

 y

9

12
 =

b

8

b = 6 

9

a
 =

b

3

9

a
 =

6

3

a =
2

9

 20.  

 

6

8
 =

n

4

n = 3

y  

6

m
 =

n

6

6

m
 =

3

6

m = 12 

 21. L1  = 

3

1k

L2  = 

4

2k
 = 

2

k

3

1k
 =

2

k

2k  2 = 3k

5k = 2

k =
5

2

  k =
5

2
L1 L2

k =
5

2

L1 y  =
2

3
=

2

3

L2 y  =
3

4

k
=

3 2

4 5
=

3

10

  L1 y   L2 y  

1 2   L L  

 22. (a) L1  = 

k

k

4

2
 = 

2

1

L2  = L1  = 

2

1

L2

y = 

2

1
x + ( 2)

2y = x  4 

x + 2y + 4 = 0 

(b) L1 y  =
k4

5
=

k4

5

k4

5
 = 2

k = 

8

5

k = 

8

5
L1 L2 y

L1 L2

k  

8

5
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 23. (a)
2 3 0 

3 4 0 

x y

x y

........................ (1)

........................ (2)

(2)  (1) x  1 = 0

x = 1 

x = 1  (1)  

 2(1)  y  3 = 0 

y = 1 

 A  (1 , 1)  

(b) C  ( 1 , 1)

AC

=
)1(1

11

= 1

= AB

 A B C

 24. (a) L2 x  y = 0

k

1
 =

1

1

k = 1 

(b)  (a) L2 x  y + 5 = 0

2 8 0 

5 0 

x y

x y

........................ (1)

.......................... (2)

(2)  (1) y  3 = 0

y = 3 

y = 3  (2)  

 x  3 + 5 = 0 

x = 2 

 A  ( 2 , 3)  

(c)  (m , n) B

 A B

 m = 2

OB  = 2

02

0n
 = 2 

n = 4 

 B  ( 2 , 4)  

 25. (a)  (7 , 2) x + ky  3 = 0

7 + k(2)  3 = 0 

2k = 4 

k = 2 

(b) L2

y = kx + ( 4) 

y = 2x  4 

2x + y + 4 = 0 

(c) L1 x  =
1

3
= 3

L2 x  =
2

4
= 2

BD = 3  ( 2) = 5 

 (a) L1 x  2y  3 = 0  

2 3 0 

2 4 0 

x y

x y

........................ (1)

........................ (2)

(1) 2 2x  4y  6 = 0 ........... (3) 

(2)  (3)  5y + 10 = 0

y = 2 

 C y  2  

C x  

= 0  ( 2) 

= 2 

BCD

=
2

1
 5  2

= 5 

 26. (a) AC  =
8

15

 BC  AC 

 BC   AC  = 1 

BC  
8

15
 = 1

BC  =
15

8

BC  

y  6 =
15

8
[x  ( 20)]

15y  90 = 8x + 160 

 8x  15y + 250 = 0 
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  (b) 
15 8 37 0 

8 15 250 0 

x y

x y

.......................... (1)

........................ (2)
 

(1)  15 225x + 120y  555 = 0 ..... (3) 

(2)  8  64x  120y + 2 000 = 0 ..... (4) 

(3) + (4)  289x + 1 445 = 0

x = 5 

x = 5  (1)  

15( 5) + 8y  37 = 0 

8y = 112 

y = 14 

 C  ( 5 , 14)  

(c) AC = 22 )1416()]5(11[ = 34

BC = 22 )146()]5(20[ = 17

ABC

=
2

1
 AC  BC

=
2

1
 34  17

= 289 

27.  (a) L1

y  0 =
4 0

0 ( 3)
[x  ( 3)] 

y =
4

3
(x + 3)

3y = 4x  12 

4x + 3y + 12 = 0 

L1  =
3

4

 L2  L1 

 L2   L1  = 1 

L2  
3

4
 = 1

L2  =
4

3

L2  

y  16 =
4

3
(x  10)

4y  64 = 3x  30 

 3x  4y + 34 = 0 

  (b) 
4 3 12 0 

3 4 34 0 

x y

x y

..................... (1)

..................... (2)

(1)  4 16x + 12y + 48 = 0 ..... (3) 

(2)  3  9x  12y + 102 = 0 ..... (4) 

(3) + (4) 25x + 150 = 0

x = 6 

x = 6  (1)  

 4( 6) + 3y + 12 = 0 

3y = 12 

y = 4 

 D  ( 6 , 4)  

BD = 22 )44()]6(0[ = 10 

CD = 22 )416()]6(10[ = 20 

BCD

=
2

1
 BD  CD

=
2

1
 10  20

= 100 

(c) F BC DF  BC

                         
 =

DFBC

DFBE

2

1
2

1

100

20
 =

BC

BE

5

1
 =

ECBE

BE

BE + EC = 5BE 

EC = 4BE 

EC

BE
 =

4

1

 BE : EC = 1 : 4 

 k = 4 

BDE

BCD
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 28. (a) CD x  =
1

k
= k

 C  ( k , 0)  

AB  =
)18(0

024
=

3

4

BC  =
)(0

024

k
=

k

24

 AB  BC 

 AB   BC  = 1 

k

24

3

4
 = 1

k = 32 

(b) (i)  AD // BC

 AD  

= BC  

=
k

24

=
32

24

=
4

3

AD  

y  0 =
4

3
[x  ( 18)]

4y = 3x  54 

 3x + 4y + 54 = 0 

(ii) AC = k  ( 18) = ( 32) + 18 = 50

OB = 24  0 = 24

 (a) CD x  7y  32 = 0

(2) ....................

(1) ......................

 05443

 0327

yx

yx
 

(1)  3 3x  21y  96 = 0 ....... (3) 

(2)  (3) 25y + 150 = 0

y = 6 

 D y  6  

D x   

= 0  ( 6) 

= 6 

ABCD  

= ABC  + ADC  

=
2

1
 50  24 +

2

1
 50  6

= 750 

 (a) CD x  7y  32 = 0  

7 32 0 

3 4 54 0 

x y

x y

...................... (1)

.................... (2)
 

(1)  3 3x  21y  96 = 0 ....... (3) 

(2)  (3) 25y + 150 = 0

y = 6 

y = 6  (1)  

x  7( 6)  32 = 0 

x = 10 

 D  ( 10 , 6)  

AD = 22 )]6(0[)]10(18[ = 10 

AB = 22 )240()018( = 30 

BC = 22 )024()320( = 40 

ABCD  

=
2

1
 (AD + BC)  AB

=
2

1
 (10 + 40)  30

= 750 

 29. (a) L1 y  = 

3

12
= 4

 P  (0 , 4)  

L1  = 

3

5

 L2  L1 

 L2   L1  = 1 

L2  
3

5
 = 1

L2  =
5

3

L2  

y =
5

3
x + ( 4)

5y = x  20 

3x  5y  20 = 0 
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(b) (i)
3 5 20 0 

5 3 22 0 

x y

x y

.......................... (1)

.......................... (2)
 

(1)  3 9x  15y  60 = 0 ............ (3) 

(2)  5 25x + 15y  110 = 0 ......... (4) 

(3) + (4) 34x  170 = 0

x = 5 

x = 5  (1)  

 3(5)  5y  20 = 0 

5y = 5 

y = 1 

 Q  (5 , 1)  

(ii) L1  =
3

5

L3  =
3

5

 1 3   L L  

(iii) L1 L3

= PQ

= 
22 )]4(1[)05(

= 34

 30. (a) A AB AQ B AB BR

y = 4 x  5y + 28 = 0  

x  5(4) + 28 = 0 

x = 8 

 A  ( 8 , 4)

y = 4 x + 3y  20 = 0  

x + 3(4)  20 = 0 

x = 8 

 B  (8 , 4)

(b)  P  = 

2

44
 , 

2

88
 

 = (0 , 4) 

CP  

y  4 =
06

410
(x  0) 

y  4 = x 

x  y + 4 = 0 

  (c) 
3 20 0 

4 0 

x y

x y

....................... (1)

.......................... (2)
 

(1)  (2) 4y  24 = 0

y = 6 

y = 6  (2)  

x  6 + 4 = 0 

x = 2 

 BR CP  (2 , 6)

 (2 , 6) x  5y + 28 = 0  

  = 2  5(6) + 28 

 = 0 

  =  

(2 , 6) AQ  

 AQ BR CP  (2 , 6)  

 AQ BR CP  

 31. (a) L2  =
3

1
=

3

1

 L1  L2 

 L1   L2  = 1 

L1  
3

1
 = 1

L1  = 3 

L1   

 y  ( 1) = 3(x  5) 

 y + 1 = 3x + 15 

 3x + y  14 = 0 

(b)  PR = QR

 R PQ

 R L1 L3

3 14 0 

6 16 0 

x y

x y

..................... (1)

..................... (2)

(2)  3 3x + 18y  48 = 0 ...... (3) 

(3)  (1) 17y  34 = 0

y = 2 

y = 2  (2)  

x + 6(2)  16 = 0 

x = 4 

 R  (4 , 2)  
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 32. (a) QS  =
)2(0

06
= 3

 PR  QS 

 PR   QS  = 1 

PR   3 = 1 

PR  =
3

1

PR   

 y  ( 2) =
3

1
[x  ( 4)]

 3y + 6 = x  4 

 x + 3y + 10 = 0 

PQ  =
6 ( 2)

0 ( 4)
= 2 

 RS  PQ 

 RS   PQ  = 1 

RS   2 = 1 

RS  = 
1

2
RS   

y  0 = 
1

2
[x  ( 2)] 

2y = x  2 

 x + 2y + 2 = 0 

  (b) 
3 10 0 

2 2 0 

x y

x y

........................ (1)

.......................... (2)

(1)  (2) y + 8 = 0

y = 8 

y = 8  (1)  

x + 3( 8) + 10 = 0 

x = 14 

 R  (14 , 8)  

 33. (a)
0 

3 8 40 0 

x y

x y

........................ (1)

.............. (2)
 

(1)  3 3x + 3y = 0 .......... (3) 

(2)  (3)  5y + 40 = 0

y = 8 

y = 8  (1)  

 x + ( 8) = 0 

x = 8 

 A  (8 , 8)  

0 

4 0 

x y

x y

........................ (4)

...................... (5)
 

(4)  (5) 5y = 0

y = 0 

y = 0  (4)  

x + 0 = 0 

 x = 0 

 B  (0 , 0)  

4 0 

3 8 40 0 

x y

x y

..................... (6)

............. (7)

(6)  3 3x  12y = 0 ....... (8) 

(7)  (8) 20y + 40 = 0

y = 2 

y = 2  (6)  

x  4( 2) = 0 

x = 8 

 C  ( 8 , 2)  

(b) AB

= 

2

08
 , 

2

08
 

= (4 , 4) 

AB  

 =
08

08

= 1 

L1 AB  

 L1  AB 

  L1   AB  = 1 

L1   ( 1) = 1 

L1  = 1 

L1  

   y  ( 4) = (x  4) 

y + 4 = x  4 

x  y  8 = 0 

BC  

= 

2

02
 , 

2

08

= ( 4 , 1) 

BC  

=
08

02

=
4

1
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L2 BC  

 L2  BC 

  L2   BC  = 1 

L2   
4

1
 = 1

L2  = 4 

L2  

y  ( 1) = [x  ( 4)] 

y + 1 = 4x  16 

 4x + y + 17 = 0 

8 0 

4 17 0 

x y

x y

.................... (1)

................ (2)
 

(1) + (2) 5x + 9 = 0

x = 

5

9

x = 

5

9
  (1)

5

9
 y  8 = 0

y = 

5

49

9 49
  ,  

5 5

 ( 2.52 ) 

 1.  

 = tan 60   

   = 3

 2. 

   ( 1 , a) x + 2y = 0  

1 + 2a = 0

 3. 

  y = 2  

  y = 2

 4. 

  x = 4

 5. 

  x  =
5

15
 = 3  3

 6. 

  L1  =
4

3

  L2  =
8

6
=

4

3

  L1  = L2  

  L1 y  =
4

1
=

4

1

  L2 y  =
8

3
=

8

3

  L1 y   L2 y  

   L1 L2 0  

7. (a) L

y = 4x + 0 

4x + y = 0 

(b) L

y  3 = 5(x  2) 

 y  3 = 5x  10 

5x  y  7 = 0 

(c) L

y  0 =
30

04
(x  3) 

y =
3

4
(x  3)

3y = 4x + 12 

4x + 3y  12 = 0 

8. (a) L y  = 8

56

a
= 8

a = 7 

(b) L  = 
4

a
= 

4

7
= 

4

7

 L  

tan  = L  

 =
4

7

 = 29.7  ( 0.1 )

 L 29.7  
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9. (a) L2

x = 4y + 3 

x  4y  3 = 0 

L1  = 4 

L2  =
4

1
=

4

1

L1   L2  

 1 2    1 L L   

(b) L1

 2x  3y = 6 

 2x  3y  6 = 0 

L2  

 6x  9y = 18 

6x  9y  18 = 0 

L1  =
3

2
=

3

2

L2  =
9

6
=

3

2

L1  = L2  

L1 y  =
3

6
= 2

L2 y  =
9

18
= 2

L1 y  = L2 y  

1 2   L L  

 10. (a) L2  =
2

1
=

2

1

 L1  L2 

 L1   L2  = 1 

L1  
2

1
 = 1

L1  = 2 

L1  

y = 2x + 4 

2x + y  4 = 0 

  (b) 
2 4 0 

2 7 0 

x y

x y

...................... (1)

...................... (2)

(1)  2 4x + 2y  8 = 0 ......... (3) 

(2) + (3)  5x  15 = 0

x = 3 

x = 3  (1)  

 2(3) + y  4 = 0 

y = 2 

  (3 , 2)  

2 ( 2.53 ) 

1. (a) L

= tan 37   

= 0.754 ( ) 

(b) L

= tan 64

= 2.05 ( )

2. (a)  L

 tan  = L  

  = 0.7 

 = 35.0  ( 0.1 )

 L 35.0

(b)  L

 tan  = L

 = 5 

 = 78.7  ( 0.1 )

 L 78.7  

3. L

y  ( 4) = 2(x  1)

y + 4 = 2x + 2 

   2x + y + 2 = 0 

4. L

y = 
2

5
x  3

2y = x + 6 

   5x + 2y  6 = 0 
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5. L

y  4 =
51

43
(x  5)

y  4 =
6

7
(x  5)

6y  24 = 7x  35 

  7x  6y  11 = 0 

6. L x = 9

7. L

y = 4x + ( 7) 

   4x + y + 7 = 0 

8. L

y  0 = 5[x  ( 6)] 

y = 5x + 30 

  5x  y + 30 = 0 

9. L  = tan 45  = 1

L

  y  ( 8) = (x  2) 

y + 8 = x  2 

   x  y  10 = 0 

 10. L

  y  0 =
01

02
(x  0)

y = 2x 

 2x  y = 0 

 11. L

y  5 =
)1(5

56
[x  ( 1)] 

y  5 =
4

1
(x + 1)

  4y  20 = x  1 

   x + 4y  19 = 0 

 12. L

y  0 =
70

014
(x  7)

y = 2x 14 

   2x  y  14 = 0 

 13. L   ( 3) = 1

L  =
3

1

  L  

y  1 =
3

1
[x  ( 2)]

  3y  3 = x + 2 

   x  3y + 5 = 0 

 14. (a) L1  =
8

3

L1 x  =
3

24
= 8

L1 y  =
8

24
= 3

(b) L2  =
4

5
=

4

5

L2 x  =
5

40
= 8

L2 y  =
4

40
= 10

 15. (a) L x  = 5

15

k
= 5

k = 3 

(b) L  = 

5

k
= 

5

3
= 

5

3

L y  = 

5

15
= 3 
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 16. (a) L1 y  =
3

k
=

3

k

L2 y  =
k

k

2

4
= 2

L1 y  = L2 y

3

k
 = 2

k = 6 

(b) L2  = 

k2

1
= 

)6(2

1
= 

12

1

 L2  

 tan  = L2  

 =
12

1

 = 5  ( )

 2  5L  

 17. L1 x  =
1

4
= 4

   OP = 0  ( 4) = 4 

  L1 y  =
2

4
= 2 

  L2 y  =
2

12
= 6 

   QR = 6  2 = 4 

PQR

 =
2

1
 QR  OP

 =
2

1
 4  4

 = 8 

 18. (a) L x  =
7

168
= 24

 OA = 24  0 = 24 

L y  =
24

168
= 7 

 OB = 0  ( 7) = 7 

AB = 22 )]7(0[)024(

= 25 

AOB

= OA + OB + AB

= 24 + 7 + 25

= 56

(b) AOB

=
2

1
 OA  OB

=
2

1
 24  7

= 84 

 19. L1  =
3

1

  L2  =
1

3
= 3 

  L1   L2  

= 3
3

1
 

 = 1 

1 2   L L  

 20. (a) L1  =
3

1
=

3

1

= L1  

=
3

1

y  ( 4) =
3

1
(x  5)

3y + 12 = x  5 

 x  3y  17 = 0 

(b) L2  =
2

10
= 5

  L2  = 1 

  ( 5) = 1 

 =
5

1

y  ( 4) =
5

1
(x  5)

5y + 20 = x  5 

 x  5y  25 = 0 
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 21. (a) L x  =
3

30
= 10

(b) L1 x  

= L x   2

= 10  2

= 20

L1

y  0 = 1(x  20) 

y = x  20 

 x  y  20 = 0 

 22. (a) L1  =
6

2
=

3

1

L2  =
9

3
=

3

1

L1   L2  

1 2    1 L L  

(b) L1  =
12

8
=

3

2

L2  =
2

3
=

2

3

L1   L2  

1 2    1 L L  

(c) L1

6x + 8y =  

6x + 8y  13 = 0 

L2   

x = 9
3

4
y  

3x = 4y + 27 

3x + 4y  27 = 0 

L1  =
8

6
=

4

3

L2  =
4

3

L1  = L2  

L1 y  =
8

13
=

8

13

L2 y  =
4

27
=

4

27

L1 y   L2 y  

1 2    0 L L  

(d) L1

54

yx
 = 1 

5

y
 =

4

x
+ 1

y = x
4

5
+ 5

L2   

 4y = 5x + 20 

y = 5
4

5
x  

L1 L2 L1 L2

y  

1 2   L L  

 23. (a)
7 0 

2 1 0 

x y

x y

.......................... (1)

......................... (2)
 

(1) + (2) 3x + 6 = 0

x = 2 

x = 2  (1)  

 2  y + 7 = 0

y = 5 

  ( 2 , 5)  

  (b) 
3 13 

5 

x y

x y

........................... (1)

.............................. (2)
 

(1)  (2) 2x = 8

x = 4 

x = 4  (2)  

 4  y = 5 

y = 1 

  (4 , 1)  
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 24. (a)
2 7 0 

3 0 

x y

x y

....................... (1)

............................ (2)

(2)  2 2y + 6y = 0 ............... (3) 

(3)  (1) 7y + 7 = 0

y = 1 

y = 1  (2)  

 x + 3( 1) = 0 

x = 3 

 P  (3 , 1)  

(b) L

y  ( 2) =
03

)2(1
(x  0)

y + 2 =
3

1
x

3y + 6 = x 

 x  3y  6 = 0 

 25. (a) L1  =
3

2
=

3

2

 L2  L1 

 L2   L1  = 1 

L2  
3

2
 = 1

L2  = 
2

3

L2   

y  3 = 
2

3
[x  ( 1)]

2y  6 = 3x  3 

3x + 2y  3 = 0 

(b)
2 3 2 0 

3 2 3 0 

x y

x y

........................ (1)

........................ (2)

(1)  2 4x  6y  4 = 0 ............ (3) 

(2)  3 9x + 6y  9 = 0 ............ (4) 

(3) + (4) 13x  13 = 0

x =  

 L1 L2 x 0

 1 2    L L y  

 26. (a) AB

y  7 =
12

78
(x  1)

y  7 = 5x  5 

 5x  y + 2 = 0 

(b)  (4 , 22) 5x  y + 2 = 0

 = 5(4)  22 + 2

= 0 

=  

C AB  

 A B C  

 27. (a) L

y  0 =

1
0

2
4 0

(x  0) 

y =
1

8
x

8y = x 

 x + 8y = 0 

(b)  (k , 2) x + 8y = 0

 k + 8( 2) = 0

k = 16 

 28. (a) L

y  2 =
)5(5

214
[x  ( 5)]

y  2 =
5

8
(x + 5)

5y  10 = 8x  40 

 8x + 5y + 30 = 0 

(b) L x  =
8

30
=

4

15

15
   ,  0

4
P  

L y  =
5

30
= 6

 Q  (0 , 6)  

 29. (a)  AOB  = 15

2

1
 OA  OB = 15

2

1
 OA  5 = 15

OA = 6 
 A  (6 , 0)  



42   

©  2023 

(b) L

y  5 =
06

50
(x  0) 

6y  30 = 5x 

5x + 6y  30 = 0 

(c)  (3p , p) 5x + 6y  30 = 0

5(3p) + 6p  30 = 0

21p = 30 

p =
7

10

 30. (a)  (4 , 6) 3x + ky + 12 = 0

3(4) + k(6) + 12 = 0 

6k = 24 

k = 4 

(b) L x  =
3

12
= 4

 P  ( 4 , 0)  

L y  =
k

12
=

4

12
= 3 

 Q  (0 , 3)  

PQ = 22 )30()04(

= 5 

 31. (a)  (0 , 4) ax + y  8a = 0

a(0) + 4  8a = 0 

a =
2

1

(b) L  =
1

a
=

2

1

  L  = 1 

 
2

1
 = 1

 = 2 

y = 2x  4 

 2x  y + 4 = 0 

 32. (a) L x  = 9

1

41 k
 = 9

1  4k = 9

4k = 8

k = 2

(b) L

=
72

1

k

=
7)2(2

1

=
3

1

= L  

=
3

1

y = x
3

1
+ 0

3y = x 

 x + 3y = 0 

 33. L1 y  =
2

3

  L2 y  =
k2

9
=

k2

9

  L1 y  = L2 y  

2

3
 =

k2

9

k = 3 

  L1  =
2

h

  L2  =
k2

4
=

k

2
=

2

3

   L1  L2 

   L1   L2  = 1 

2

h 2

3
 = 1 

h = 3 
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 34. (a) L1  =
3

a
=

3

a

L2  =
5

3

 L1  L2 

L1   L2  = 1 

3

a

5

3
 = 1

a = 5 

L1 x  = 6 

a

b
 = 6

5

b
 = 6

b = 30

(b) L1 y  =
3

b
=

3

30
= 10

Q  (0 , 10)

PQ  

=
2

100
,

2

06

= ( 3 , 5) 

 ( 3 , 5) 3x + 5y  16 = 0  

 = 3( 3) + 5(5)  16 

 = 0 

 =  

L2 PQ  

P Q L1 L1  L2  

L2  PQ 

 2    L PQ  

 35. (a) L1  =
6

k

L2  =
2

3
=

2

3

 L1  L2 

 L1   L2  = 1 

2

3

6

k
 = 1

k = 4 

(b) L1 x  =
k

k13
= 13

 P  (13 , 0)  

4 6 13(4) 0 

3 2 0 

x y

x y

................. (1)

............................ (2)

(2)  3 9x  6y = 0 ................. (3) 

(1) + (3) 13x  52 = 0

x = 4 

x = 4  (2)  

 3(4)  2y = 0 

12 = 2y 

y = 6 

 Q  (4 , 6)  

(c) OP = 13  0 = 13

OQ = 22 )06()04(

= 52  

OP > OQ 

 Q O  

 36. (a) L1 x

= L2 x   

=
2

8

= 4 

L2  = 
3

2
= 

3

2

 L1  L2 

L1   L2  = 1 

L1   
3

2
 = 1

L1  =
2

3

L1  

y  0 =
2

3
(x  4)

2y = 3x + 12 

3x + 2y  12 = 0 

(b) L1 y  =
2

12
= 6

 

=
2

1
 (4  0)  (6  0)

= 12 
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 37. (a) AB  =
67

)3(3
= 6

 L  AB 

  L   AB  = 1 

L   6 = 1 

L  =
6

1

L  

y  ( 3) =
6

1
(x  6)

6y + 18 = x + 6 

x + 6y + 12 = 0 

(b) L x  =
1

12
= 12

 OP = 0  ( 12) = 12 

L y  =
6

12
= 2

 OQ = 0  ( 2) = 2 

 OP : OQ = 12 : 2  

= 6 : 1 

 38. (a) B

= (3  2 , 2  4) 

= (1 , 6) 

L  

y  ( 2) =
31

)2(6
(x  3)

y + 2 = 2(x  3) 

y + 2 = 2x  6 

 2x  y  8 = 0 

(b) L x  =
2

8
= 4

 P  (4 , 0)  

L y  =
1

8
= 8

 Q  (0 , 8)  

 PR : RQ = 1 : 3 

 R  

=
31

)8(1)0(3
 , 

31

)0(1)4(3

= (3 , 2) 

 39.  L1  = L2

6

2
 =

12

m

m = 4

L1 y  = L2 y  

6

3
 =

12

n

n = 6

 40. (a)  L1  = L2  

4

m
 =

n

5

mn = 20

(b) (i) L1 x  =
5

4

m

12
 =

5

4

m = 15 

m = 15 mn = 20  

 15n = 20 

n =
3

4

(ii) L2

5x + ny = 6 

5x + y
3

4
 6 = 0

L1 y  =
4

12
= 3

L2 y  =

3

4
6

=
2

9

 L1 y   L2 y  

1 2   L L  
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 41. (a)
5 2 0 

3 4 15 0 

x y

x y

.......................... (1)

....................... (2)

(1)  4 20x  4y  8 = 0 ........... (3) 

(2) + (3) 23x  23 = 0

x = 1 

x = 1  (1)  

5(1)  y  2 = 0 

y = 3 

 P  (1 , 3)  

(b) PQ y  =
1

2
= 2

 Q  (0 , 2)  

PR x  =
3

15
= 5

 R  (5 , 0)  

(c) QR

y  0 =
50

02
(x  5)

y =
2

5
(x  5) 

5y = 2x  10 

2x  5y  10 = 0 

(d) QR  =
5

2
=

5

2

  QR  = 1 

 
5

2
 = 1

 = 
2

5

y  3 = 
2

5
(x  1)

2y  6 = 5x + 5 

5x + 2y  11 = 0 

 42. (a) OC  =
03

09
= 3 

 AB // OC 

 AB  = OC  

1

k
 = 3 

k = 3 

(b)  (a) AB 3x  y  44 = 0

4 0 

3 44 0 

x y

x y

............................. (1)

...................... (2)

 (1) x = 4y ........................ (3) 

 (3)  (2)  

3(4y)  y  44 = 0 

11y = 44 

y = 4 

y = 4  (3)  

x = 4(4) 

= 16 

 A  (16 , 4)  

OA  =
4

1
=

4

1

 CB // OA 

 CB  = OA  =
4

1

CB  

y  9 =
4

1
(x  3)

4y  36 = x  3 

x  4y + 33 = 0 

3 44 0 

4 33 0 

x y

x y

....................... (4)

....................... (5)
 

(5)  3 3x 12y + 99 = 0 ........ (6) 

(4) (6) 11y  143 = 0

y = 13 

y = 13  (5)  

x  4(13) + 33 = 0 

x = 19 

 B  (19 , 13)  

(c) OB

y  0 =
13 0

19 0
(x  0)

 19y = 13x 

13x  19y = 0 

(d)  (8 , 6) 13x  19y = 0

 = 13(8)  19(6)

= 10 

D OB  

 D OB  
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 43. (a) AB  =
3

4
=

3

4

 DC // AB 

 DC  = AB  =
3

4

DC  

y  15 =
3

4
(x  6)

3y  45 = 4x  24 

4x  3y + 21 = 0 

 BC  AB 

 BC   AB  = 1 

BC  
3

4
 = 1

BC  =
4

3

BC  

y  15 =
4

3
(x  6)

4y  60 = 3x + 18 

3x + 4y  78 = 0 

(b) AB

4x  3y = 4 

 4x  3y  4 = 0 

AB x  =
4

4
= 1

 A  (1 , 0)  

DC y  =
3

21
= 7

 D  (0 , 7)  

4 3 4 

3 4 78 0 

x y

x y

 ............................ (1)

..................... (2)

(1)  4 16x 12y = 16 ........... (3) 

(2)  3 9x 12y  234 = 0 ..... (4) 

(3) + (4) 25x  234 = 16

25x = 250 

x = 10 

x = 10  (1)  

 4(10)  3y = 4 

36 = 3y 

y = 12 

 B  (10 , 12)  

(c) AB = 22 )120()101( = 15

BC = 22 )1512()610( = 5

DC = 22 )157()60( = 10

ABCD

=
2

1
 (AB + DC)  BC

=
2

1
 (15 + 10)  5

=
2

125

 44. (a) L  =
1

4
= 4 

  // L 

  = L  = 4 

y  6 = 4(x  2) 

 y  6 = 4x  8 

4x  y  2 = 0 

(b)  (h , k) P

 P

  4h  k  2 = 0

k = 4h  2 

P  (h , 4h  2)  

 MP = NP 

22 )624()2( hh

  = 22 )624()0( hh

(h  2)2 + (4h  8)2 = h2 + (4h  8)2 

h2  4h + 4 = h2 

4 = 4h 

h = 1 

h = 1 k = 4(1)  2 = 2  

 P  (1 , 2)  

(c) MP  =
12

26
= 4 

NP  =
10

26
= 4 

MP   NP  

= 4  ( 4) 

= 16 

1
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 MP NP  

 MPN  MPN = 90

 45. (a) L1  =
)5(13

06
=

4

3

L1  

y  0 =
4

3
[x  ( 5)]

4y = 3x + 15 

 3x  4y + 15 = 0 

 L2  L1 

 L2   L1  = 1 

L2  
4

3
 = 1

L2  =
4

3

L2  

y = 
4

3
x + 10 

3y = 4x + 30 

 4x + 3y  30 = 0 

  (b) 
3 4 15 0 

4 3 30 0 

x y

x y

 ..................... (1)

..................... (2)

(1)  3 9x  12y + 45 = 0 ....... (3) 

(2)  4 16x + 12y  120 = 0 .... (4) 

(3) + (4) 25x  75 = 0

x = 3 

x = 3  (2)  

4(3) + 3y  30 = 0 

3y = 18 

y = 6 

 C  (3 , 6)  

AC = 2 2[3 ( 13)] [6 ( 6)] = 20 

BC = 2 2(3 0) (6 10) = 5 

ABC

=
1

2
AC BC

=
1

20 5
2

= 50 

(c)  BCD BD  ACD AD

BCD  : ACD

= BD : AD

= 3 : 1

 46. L1 x  =
1

2
= 2

   P  (2 , 0)  

   (a , 0) Q  

2

0a
 = 2 

 a = 4 

   Q  (4 , 0)  

  L1  =
1

1
= 1 

  1 2 L1 L2  

 tan 1 = L1  

 = 1 

1 = 45  

2 = 1 + 15   1  15  

 = 45  + 15   45   15  

   = 60   30  

  L2  = tan 60   tan 30  

= 3   
3

1

  L2 3  

  L2  

y  0 = 3 (x  4) 

y = 3 x  4 3

  0343 yx  

  L2
3

1

  L2  

y  0 =
3

1
 (x  4)

3 y = x  4 

  043yx  
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 47. (a) AC

x + y = 7 

 x + y  7 = 0 

AC x  =
1

7
= 7

 A  (7 , 0)  

AC y  =
1

7
= 7

 C  (0 , 7)  

(b) AC  =
1

1
= 1

 BE  AC 

 BE   AC  = 1 

BE   ( 1) = 1 

BE  = 1 

BE  

y  9 = 1(x  10) 

y  9 = x  10 

 x  y  1 = 0 

BC  =
010

79
=

5

1

 AD  BC  

 AD   BC  = 1 

AD  
5

1
 = 1

AD  = 5 

AD  

y  0 = 5(x  7) 

y = 5x + 35 

 5x + y  35 = 0 

  (c) 
(2) ......................

(1) ..........................

 0355

 01

yx

yx

(1) + (2)  6x  36 = 0

x = 6 

x = 6  (1)  

 6  y  1 = 0 

y = 5 

 H  (6 , 5)  

(d) AH = 22 )50()67( = 26

CH = 22 )57()60( = 40

AC = 22 )70()07( = 98

ACH

 ACH

 48. (a)  PQR PS

 PS  RPQ  

 PQ = PR 

 PS  RQ S RQ  

 PS  

 PS  y = 1 RQ  

 S  (6 , 1)  

 (6 , a) R  

( 2)

2

a
 = 1 

 a  2 = 2 

a = 4 

 R  (6 , 4)  

PQ  =
63

)2(1
=

3

1

T PQ RT  PQ  

  
RT   PQ  = 1 

RT  
3

1
 = 1

RT  = 3 

y  4 = 3(x  6) 

y  4 = 3x  18 

 3x  y  14 = 0 

(b) PQR PS RT

 (b , 1) 

 (b , 1) 3x  y  14 = 0

 3b  1  14 = 0

3b = 15 

b = 5 

 PQR  (5 , 1)  
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49. L1 L2 L3 x + 2y = 2a

x  2y = 2a y = 1

L1 L2 P L2 L3 Q

L3 L1 R

  
2 2  

2 2  

x y a

x y a

.......................... (1)

........................ (2)

(1) + (2) 2x = 0

x = 0 

  x = 0  (1)  

 0 + 2y = 2a 

 y = a 

  P  (0 , a)  

  y = 1 x  2y = 2a  

   x  2(1) = 2a 

x = 2a + 2 

  Q  ( 2a + 2 , 1)  

  y = 1 x + 2y = 2a  

  x + 2(1) = 2a 

x = 2a  2 

  R  (2a  2 , 1)  

QR  

  =
2

11
,

2

2222 aa
 

= (0 , 1)

 y = 1  

   QR

x = 0  

   (0 , 2)  

PR  

  =
2

1
,

2

220 aa
 

=
1

1 ,  
2

a
a

  PR   PR  = 1

01

)2(
2

1

a

a

022

1

a

a
 = 1

22

)1(

1
2

5

a

a

a

a

 = 1 

a + 5 = 4a  4 

9 = 3a 

a = 3 

 50. (a) L1  =
102

04
=

2

1

 L2 // L1 

 L2  = L1  =
2

1

L2  

y  0 =
2

1
[x  ( 6)]

2y = x + 6 

x  2y + 6 = 0 

(b) AB = 2 2(2 10) ( 4 0) = 80

BC = 2 2( 6 2) [0 ( 4)] = 80

 AB = BC

ABC

(c)  L2

tan  = L2

 =
2

1

 = 26.565  ( )

ACD =  = 26.565  ( )

 L1 // L2 

 BAC = ACD 

 AB = BC 

 ACB = BAC 

= ACD 

BCD = ACD + ACB

= 2 ACD 

= 2  26.565  

= 53.1  ( )

> 50

 51. D 

 L  

 + 90  = 135

 = 45

  L  = tan 45  = 1 

  L   

 y  0 = 1(x  c) 

y = x  c 

  x  y  c = 0 
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 52. B 

L1 // L2

   L1  = L2  =
4

1

  L1   

y  2 =
4

1
(x  3)

 4y  8 = x + 3 

   x + 4y  11 = 0 

 53. A 

  L1  = 

3

1
= 

3

1

   L2  L1 

   L2   L1  = 1 

L2  
3

1
 = 1

L2  = 3 

L2  

y = 3x + 1 

  3x + y  1 = 0 

 54. C 

  L1  =
2

k

  L2  = 

6

4
= 

3

2

   L1  L2 

   L1   L2  = 1 

2

k

3

2
 = 1

k = 3 

  L1 x  =
k

6
=

3

6
= 2

 55. D 

  AB  

  =
2

73
 , 

2

42
 

= (3 , 5) 

  AB  

  =
24

37

 = 2 

    AB  = 1 

  2 = 1 

 = 
2

1

y  5 = 
2

1
(x  3)

 2y  10 = x + 3 

   x + 2y  13 = 0 

 56. C 

L1 y  =
b

12
=

b

12

L3 y  =
1

3
= 3

L1 y  = L3 y  

b

12
 = 3 

b = 4

L1  =
b

a
=

b

a

  L2  =
3

6
= 2 

L1  = L2

b

a
 = 2 

a = 2b

 = 2  4 

 = 8

 57. A 

  01
b

y

a

x

   bx + ay + ab = 0  

   =
a

b
< 0

  x  =
b

ab
= a > 0

  y  =
a

ab
= b > 0

   A  
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 58. A 

 I.

x  < 0

a

c
 < 0 

a

c
 > 0 

 c > 0 

 a > 0 

I

 II.

y  > 0

b

c
 > 0 

b

c
 < 0 

 c > 0 

 b < 0 

II

 III.

y  > 2

b

c
 > 2 

c < 2b

c > 2b

 III  

   I II  

 59. D 

 I.

L1  < L2  < 0

1

a
 <

1

c
< 0

a > c > 0 

 I  

 II.

L1 y  < L2 y

1

b
 <

1

d

b > d

II

 III.

L1 x  < L2 x

a

b
 <

c

d

a

b
 >

c

d

a

bc
 > d

bc > ad 

ad < bc 

 III  

   I II III  

 60. B 

 I.

L1 y  < 0

a

1
 < 0 

a < 0 

 L2  > 0 

b

a
 > 0 

b

a
 < 0 

 a < 0 

 b > 0 

 I  

 II.

L1 y  > L2 y

a

1
 >

b

b3

a

1
 > 3

1 < 3a 

3a < 1 

II

 III.

L2 x  > 1

a

b3
 > 1 

3b < a

a + 3b > 0 

 III  

   I III  



52   

©  2023 

 61. C 

  CD x  =
7

21
= 3

   D  (3 , 0)  

  AD  

y  0 =
34

02
(x  3)

y =
7

2
(x  3)

7y = 2x  6 

 2x + 7y  6 = 0 

 62. D 

  P  

 = BC  

  =
2

)2(6
,

2

48

= (6 , 2) 

y  4 =
06

42
(x  0)

y  4 =
3

1
x

 3y  12 = x 

   x + 3y  12 = 0 

 63. B 

  L x  =
4

24
= 6

   OB = 6 

  L y  =
3

24
= 8

   OA = 8 

   AB2 = OA2 + OB2 

  AB = 22 68

 = 10 

   AOB  =
2

1
 OA  OB =

2

1
 AB  OP

   OA  OB = AB  OP 

8  6 = 10  OP 

OP = 4.8 

 64. C 

  OQ  =
06

04
=

3

2

   PG  OQ 

    PG   OQ  = 1 

PG  
3

2
 = 1

PG  =
2

3

  PG  

y  0 =
2

3
(x  8)

2y = 3x + 24 

   3x + 2y  24 = 0 

   (6 , b) G  

   (6 , b) 3x + 2y  24 = 0  

  3(6) + 2b  24 = 0 

2b = 6 

b = 3 

   G  (6 , 3)  

 ( 2.61 ) 

1. C

y = mx BC P(a , b) 

y = mx BC  PCD

ABCD b =
16

5
B P

C a =
34

5
34 16

 , 
5 5

y = mx m =
8

17

2. B

(a , a)  (a , �a)

 (a , a)  (a , �a) 3x + 8y = 24

a =
24

11
  

24

5
a

144

55
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3. E

y = mx + 2 y = mx + 3 y = mx + 4

x  
2

m

3

m
 

4

m
x 36

m =
1

4
 

1

4

1 ( 2.63 )

1. I. 

 L1  > L2  > 0 

a

1
 >

c

1
> 0

a

1
 <

c

1
< 0

 a < 0 c < 0 a > c  

I

 II.

L1 x  > L2 x

b > d 

II

 III.

L2 y  = 1

c

d
 = 1 

c = d 

L1 y  < 1 

a

b
 < 1 

b > a 

a + c < b + c

a + d < b + c 

 III  

   I II III  

   D  

2. I. 

 L1  < L2  < 0 

1

p
 <

1

r
< 0

p < r < 0 

I

 II.

L1 y  > L2 y

q > s

q < s

II

 III.

L1 x  = 1

p

q
 = 1 

q = p 

p  q = 0 

L2 x  < 1 

r

s
 < 1 

s > r 

0 > r  s 

p  q > r  s

 III  

   I II  

   A  

2 ( 2.64 ) 

x  

x  

h

40
 =

3

8

  h = 15 

k

h 3

9
 = 1 

k

3

9

15
 = 1 

k = 5

B  
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 ( 2.64 )

1. D 

 I.

L y  < 6

b

ab
 < 6

a < 6 
I  

 II.

0 < L x  < 4

0 <
a

ab
< 4

0 < b < 4

II

 III. L1  (4 , 0)  (0 , 6)

L  > L1   

b

a
 >

04

)6(0

b

a
 > 1 

a > b

a + b < 0 

 III  

   I II III  

2. A 

 I.

 L1  < 0

2

a
 < 0 

a > 0 

 L2  > 0 

c

1
 > 0 

c < 0 

a > c

I

 II.

L2 x  > L1 x

1

d
 > 

a

b

d <
a

b

ad < b 

II

 III.

L1 y  > L2 y

2

b
 > 

c

d

2

b
 <

c

d

bc > 2d 
 III  

   I II  

3. A 

 I.

L1 x  = L2 x  

a

c
 = 

c

1

a = c2 

 > 0

I  

 II.

L2 y  < 0

d

1
 < 0 

d < 0 

 L1  < 0 

b

a
 < 0 

 a > 0 

 b > 0 

 L2  > L1  

d

c
 > 

b

a

d

c
 <

b

a

d

bc
 < a

bc > ad 
II

L1 
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 III.  (0 , 3) ax + by = c

a(0) + b(3) = c

3b = c 

a = c2 = (3b)2 = 9b2 

L2 y  < 0 

d

1
 < 0 

d < 0 

a + d < a 

a + d < 9b2 

9b2 > a + d 

 III  

   I II  

4. B 

 I.

L1 y  > 0

1

b
 > 0 

b > 0 
I

 II.

 L1  > 0

1

a
 > 0 

a > 0

L2  < 0 

1

c
 < 0 

c < 0 

a > c 

II

 III.

L1 y  > L2 x

1

b
 > 

1

d

b > d 

III  

 IV.

L1 x  < L2 x  

a

b
 < 

c

d

a

b
 > 

c

d

b > 
c

ad

bc < ad 

L2 x  > L1 x  

c

d
 > 

a

b

c

d
 < 

a

b

d > 

a

bc

ad > bc 

 IV  

   I II IV  

5. B 

L2  =
3

2
=

3

2

   L1  L2 

   L1   L2  = 1 

L1  
3

2
 = 1

L1  =
2

3

L1 y  = L2 y  =
3

12
= 4

L1  

y =
2

3
x + ( 4)

2y = 3x  8 

 3x + 2y + 8 = 0 
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6. B 

4x  y  30 = 0 PQ  

a

1

1

4
 = 1

a = 4 

L x  =
1

8b
= 8b

 P  ( 8b , 0)  

L y  =
a

b8
=

4

8b
= 2b

 Q  (0 , 2b)  

PQ  

 =
2

)2(0
,

2

08 bb
 

 = ( 4b , b) 

 ( 4b , b) 4x  y  30 = 0  

 4( 4b)  ( b)  30 = 0 

15b = 30

b = 2

7. C 

15

k

8

15
 = 1

k = 8 

L x  =
k

k15
= 15

L y  =
15

15k
= k = 8

 

= [0  ( 15)] + [0  ( 8)] + 

22 )]8(0[)]15(0[

= 15 + 8 + 17 

= 40 

8. C 

L 6x  5y + 30 = 0  

L x  =
6

30
= 5

 A  ( 5 , 0)  

L y  =
5

30
= 6 

 B  (0 , 6)  

S  ABC AS  BC

 BC   

 AS  

 S x  = A x  = 5 

 S  ( 5 , 11)  

 (k , 6) C  

SC  AB 

)5(0

06

5

611

k
 = 1 

6 = 5 + k 

k = 1 

C x 1

9. D 

L1 L2 L3 x + y = 6 x + 3y = 0

x  4y = 14  

  L1 L2 P L2 L3 Q  

  
6 

3 0 

x y

x y

............................. (1)

............................. (2)

 (2)  (1) 2y = 6

y = 3 

  y = 3  (1)  

x + 3 = 6 

  x = 9 

   P  ( 9 , 3)  

  
3 0 

4 14 

x y

x y

............................. (3)

........................... (4)
 

 (3)  (4) 7y = 14

y = 2 

  y = 2  (3)  

  x + 3( 2) = 0 

x = 6 

   Q  (6 , 2)  

  PQ  =
)9(6

32
=

3

1

  PQ  

  =
2

)2(3
,

2

69
 

  =
2

1
 , 

2

3
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  (0 , k)  

   PQ  

0
2

3
2

1

3

1
k

 = 1 

k
2

1
 =

2

9

k = 5 

  y 5

 ( 2.65 )

1. (a) 3x  4y + 78 = 0

(b) (24 , 0)

(c) 150

  (d) 
2

3

2. (a) B( 3 , 4) C(4 , 3)

(b)

(c) x  y  7 = 0 (10 , 3)

3. A 4. A 5. D 6. A

7. D 8. C 9. A 10. A

 11. D 12. B 13. D 14. D

15. A

 ( 2.68 ) 

 1. 
(2) ................................

(1) ...............................

 013

 052

yx

yx

(2) 2 2x + 6y  2 = 0 ................. (3) 

(3)  (1) 7y  7 = 0

y = 1 
  y = 1  (2)  

  x  3(1)  1 = 0 

x = 2 

  ( 2 , 1)  

2. (a)  ( 2 , 1) 2x  y + 5 = 0

 = 2( 2)  1 + 5 

= 0 

=  

L  

1 2     L L L  

 ( 2 , 1) 3x + 2y + 4 = 0  

 = 3( 2) + 2(1) + 4 

= 0 

=  

L  

1 2     L L L  

k =
2

3

L  

 (2x  y + 5) +
2

3
(x + 3y  1) = 0

4x  2y + 10 + 3x + 9y  3 = 0 

7x + 7y + 7 = 0 

x + y + 1 = 0 

 ( 2 , 1) x + y + 1 = 0  

 = 2 + 1 + 1 

= 0 

 =  

L  

1 2     L L L  

k = 2  

L  

(2x  y + 5) + ( 2)(x + 3y  1) = 0 

2x  y + 5  2x  6y + 2 = 0 

7y + 7 = 0 

y  1 = 0 
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 ( 2 , 1) y  1 = 0  

 = 1  1 

= 0 

 =  

L  

1 2     L L L  

k =
5

3

L  

(2x  y + 5) + )13(
5

3
yx  = 0 

10x  5y + 25  3x  9y + 3 = 0 

7x  14y + 28 = 0 

x  2y + 4 = 0 

 ( 2 , 1) x  2y + 4 = 0  

 = 2  2(1) + 4 

= 0 

 =  

L  

1 2     L L L  

 (b) (i)  (a , b) L1

2a  b + 5 = 0 

x = a y = b  

2x  y + 5 = 2a  b + 5 = 0 

(ii)  (a , b) L2

a + 3b  1 = 0

x = a y = b

x  3y  1 = a + 3b  1 = 0

(iii) x = a y = b

(2x  y + 5) + k(x + 3y  1)

= (2a  b + 5) + k(a + 3b  1)

= 0 + k(0)

= 0

 (c)  (b) k  (b)(iii)

3.  (r , s) A1x + B1y + C1 = 0 

A2x + B2y + C2 = 0  

A1r + B1s + C1 = 0 A2r + B2s + C2 = 0  

  x = r y = s  

   (A1x + B1y + C1) + k(A2x + B2y + C2)

 = (A1r + B1s + C1) + k(A2r + B2s + C2)  

= 0 + k(0) 

 = 0 

  

1 1 1 2 2 2 0  0A x B y C A x B y C  

P  
PCyBxAkCyBxA   0)()( 222111  


