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(Seat) H – 4

H H 4

(Inclination)
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9.1

9.2

(Locus)

9.1 (Rectangular coordinate axes)

‘O’

9.1

XOX x- x

YOY y- y

9.1.1

XOX

YOY

P

PA X OX

PB YOY x

OA = x,

y- OB =

y, P

x- OA
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(abscissa) x-

y OB

(Ordinate) y-

P

P

x y

(9.3)

(2, 3) (3, 2)

(x, y) (y,

x)

9.1.2 (Quadrant)

XOX YOY

(Quadrant) 9.4

p(x, y) x y

 I x > 0, y > 0

 II x < 0, y > 0

 III x < 0, y < 0

 IV x > 0, y < 0

9.2 (Distance between two points)

p(x
1
, y

1
) Q (x

2
, y

2
) P

l  || XX Q l R PQR

PR = M
1
 M

2

= OM
2
 – OM

1

= x
2
 – x

1

QR = QM
2
 – RM

2

= QM
2
 – PM

1

9.3

9.4

9.5
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= ON
2
 – ON

1

= y
2
 – y

1

PQ2 = PR2 + QR2

( ) ( )x x y y2 1

2

2 1

2

PQ x x y y( ) ( )2 1

2

2 1

2

P(x, y) O (0, 0)

OP x y2 2

9.1

(i) A (14, 3) B(10, 6) (ii) M (–1, 2) N (0, –6)

(i) ( ) ( )x x y y2 1

2

2 2

2

 x
1
 = 14, y

1
 = 3, x

2
 = 10, y

2
 = 6

A B ( ) ( )10 14 6 32 2

( ) ( )4 32 2

16 9

25

= 5

A B 5

(ii)) x
1
 = –1, y

1
 = 2, x

2
 = 0, y

2
 = –6

M N ( ( )} ( )0 1 6 22 2

1 8 2( )
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1 64 65

M N 65

9.2 P(–1, –1), Q(2, 3) R (–2, 6)

PQ2 = (2 + 1)2 + (3 + 1)2

= 32 + 42

= 9 + 16 = 25

QR2 = (–4)2 + (3)2

= 16 + 9 = 25

RP2 = 12 + (–7)2

= 1 + 49

= 50

PQ2 + QR2 = 25 + 25 = 50 = RP2

PQR

9.3 A (1, 2), B (4, 5) C (–1, 0)

AB ( ) ( )4 1 5 2 2

18

3 2

BC ( ) ( )1 4 0 52 2

50

5 2

AC ( ) ( )1 1 0 22 2

4 4

2 2
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AB AC 3 2 2 2 5 2 = BC

BA + AC = BC

A, B, C

9.4 (2a, 4a) (2a, 6a) (2a + 3 a , + 5a)

2a

A (2a, 4a), B (2a, 6a)

C a a a( , )2 3 5

AB a a0 2 22( )

BC a a( ) ( )3 2 2

3 2 2a a

= 2a

AC a a( ) ( )3 0 22 2

 AB + BC > AC,

BC + AC > AB

AB + AC > BC AB = BC = AC = 2a

A, B, C 2a

9.1

1.

(a) (5, 4) (2, –3) (b) (a, –a) (b, b)

2.

(a) (4, 4), (3, 5) (–1, –1) (b) (2, 1) (0, 3) (–2, 1)

3.

(a) (3, 3), (–3, 3) (0, 0) (b) (0, a), (a, b) (0, 0) ab = 0

4.

(a) (3, –6), (2, –4) (4, 8) (b) (0, 3), (0, –4)  (0, 6)

5. (a) (0, –1), (–2, 3), (6, 7)  (8, 3)

(b) (3, –2), (6, 1), (3, 4)  (0, 1)
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9.6

9.3 (Section Formula)

9.3.1 (Internal division)

P(x
1
, y

1
) Q (x

2
, y

2
) l R (x, y), PQ m

1
:m

2

R x y

P, Q R XX1 PL, QN RM XX1 L,

M N RT  QN PV QN

R  PQ m
1
:m

2

R PQ
PR

RQ

m

m

1

2

PRS QRT

RPS = QRT PS || RT

RSP = QTR = 900

RPS ~ QRT

PR

RQ

RS

QT

PS

RT
...(i)

PS = LM = OM – OL = x – x
1

RT = MN = ON – OM = x
2
 – x

RS = RM – SM = y – y
1

QT = QN – TN = y
2
 – y

(i)

m

m

x x

x x

y y

y y

1

2

1

2

1

2

m
1
 (x

2
 – x) = m

2
 (x – x

1
)

m
1
 (y

2
 – y) = m

2
 (y – y

1
)

x
m x m x

m m

1 2 2 1

1 2

y
m y m y

m m

1 2 2 1

1 2
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R

m x m x

m m

m y m y

m m

1 2 2 1

1 2

1 2 2 1

1 2

,

R, PQ

m
1
 = m

2
 = 1 R, PQ 1 : 1

x x y y1 2 1 2

2 2
,

9.32 (External division)

R, PQ m
1
 : m

2

R

P, Q R XX PL, QN RM PS

RM QT  RM

RPS ~  RQT

RP

RQ

PS

QT

RS

RT

m

m

x x

x x

y y

y y

1

2

1

2

1

2

m
1
( x – x

2
) = m

2
 (x – x

1
)

m
1
 (y – y

2
) = m

2
 (y – y

1
)

x
m x m x

m m

1 2 2 1

1 2

y
m y m y

m m

1 2 2 1

1 2

m x m x

m m

m y m y

m m

1 2 2 1

1 2

1 2 2 1

1 2

,

9.7

R (x,y)

X'

Y'
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9.5 (4, –2) (–3, 5) 2 : 3

P(x, y)

x
2 3 3 4

2 3

6

5

( ) ( )
y

2 5 3 2

2 3

4

5

( )

P
6

5

4

5
,

Q (x , y )

x
( )( ) ( )2 3 3 4

2 3
18 y

( )( ) ( )2 5 3 2

2 3
16

(18, –16)

9.6 (1, 4) (–3, 16) (3, –2)

P (3, –2) k:1

P
3 1

1

16 4

1

k

k

k

k
,

P (3, –2)

3 1

1
3

k

k

 –3k + 1 = 3k + 3

k
1

3

P 1 : 3

9.7 (1, 4) (–2. 1), (0, –1) (3, 2) E, F,

G, H AB, BC, CD DA EFGH

E, F, G  H, AB, BC, CD DA E, F, G H

1 2

2

4 1

2

2 0

2

1 1

2

0 3

2

1 2

2
, , , , ,

1 3

2

4 2

2
,
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9.7

E F G
1

2

5

2
1 0, , ( , ),

3

2

1

2
, H (2, 3)

EG

1

2

3

2

2

5

2

1

2

2

1

2

3

2
, ,

FH

1 2

2

0 3

2

1

2

3

2
, ,

EFGH

9.2

1.

(a) (–2, 3),  (3, 5) (b) (6, 0)  (–2, 10)

2. (–5, –2) (3, 6) 3:1

3. (a) (0, 3), (0, 6) (2, 9)

(b) (4, 0) (–4, 0), (0, –4) (2, 4)

4. (2, 3) (5, –1)

5.

9.4 (Axa of a triangle)

A (x
1
, y

1
), B (x

2
, y

2
) C(x

3
, y

3
)

XX AL, BM CN

ABC
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= BMLA + ALNC BMNC

1

2

1

2

1

2
( ( ) ( )BM AL) ML AL CN LN BM CN MN

1

2

1

2

1

2
2 1 1 2 1 3 3 1 2 3 3 2( ) ( ) ( ) ( ) ( ) ( )y y x x y y x x y y x x

1

2
1 2 2 1 2 3 3 2 1 3 1 3[( ) ( ) ( )]x y x y x y x y x y x y

1

2
1 2 3 2 3 1 3 1 2[ ( ) ( ) ( )]x y y x y y x y y

ABC
1

2

1

1

1

1 1

2 2

3 3

x y

x y

x y

9.8 A(3, 4), B (6, –2)

C(–4, –5)

ABC
1

2

3 4 1

6 2 1

4 5 1

1

2
3 2 3 4 6 4 30 8[ ( ) ( ) ( )]

1

2
9 40 38

69

2
[ ]

ABC
69

2

9.9 (1, k), (4, –3) (–9, 7) 15

k

1

2

1 1

4 3 1

9 7 1

k
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1

2
3 7 4 9 1 28 27[ ( ) ( )]k

1

2
10 13 1[ ]k

1

2
9 13[ ]k

15

9 13

2
15

k

–9 – 13k = 30

–13k = 39

k = –3

9.3

1.

(a) (0, 5) (5, –5)  (0, 0) (b) (2, 3) (–2, –3)  (–2, 3)

(c) (a, 0) (0, –a)  (0, 0)

2. ABC A (2, –3), B(3, –2) C
5

2
,k

3

2

k

3. (5, 4), (5, –4), (–5, 4) (–5, 4),

4. (5, –2), (4, –7), (1, 1)  (3, 4),

9.5 (Condition for collinerity of

3 points)

A (x
1
, y

1
), B (x

2
, y

2
) C(x

3
, y

3
) ABC

1

2
01 2 2 1 2 3 3 2 3 1 1 3[ ]x y x y x y x y x y x y

x
1
y

2
 – x

2
y

1
 + x

2
y

3
 – x

3
y

2
 + x

3
y

1
 – x

1
y

3
 = 0
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x y

x y

x y

1 1

2 2

3 3

1

1

1

0

9.10 A (a, b + c), B (b, c + a) C (c, a + b)

i c û ] û ^  : ABC 1

2

1

1

1

a b c

b c a

c a b

1

2

1

1

1

a b c b c

a b c c a

a b c a b

1

2

1 1

1 1

1 1

( )a b c

b c

c a

a b
= 0

9.11  k (1, 5), (k, 1) (4, 11)

1

2

1 5 1

1 1

4 11 1

k

1

2
10 5 20 11 4[ ]k k

1

2
6 6 3 3[ ]k k

3k + 3 = 0,  k = –1

k = –1
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9.10 (a)

9.10 (b)

(a)

(b)

(a) 9.9 (b)

9.4

1. (–1, –1), (5, 7) (8, 11)

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

3. (a, 0), (0, b) (1,1)
1 1

1
a b

4. (a, b), (a
1
, b

1
) (a – a

1
, b – b

1
) a

1
b = ab

1

5. k (5,7), (k, 5) (0, 2)

6. k (k, 2–2k), (–k + 1, 2k) (–4 –k, 6–2k)

9.6 (Inclination and slope of a l ine)

9.9 AB x - +

x-

x-

00
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(a) (b)

(Tangent)

(tan)

tan

x- tan

m (= tan )

x - 900 2700

9.12 9.9 AB BA

AB = tan

BA = tan (  + ) = tan

9.13 x- 300

 = 180 + 300 = 1500

m =

= tan (180 0– 300)

= –tan 300

1

3

9.10

9.11
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9.14 y- 600

 = 90 0+ 600

m =

= tan (900 + 600)

= –cot 600

= –tan 300

1

3

9.15

1

AB, A B

( 9.13 )

9.13 (a) AB = XAB = 450

AB = tan 450 = 1

9.13 (b) AB = XAB = 180 – 45 = 1350

AB = tan 1350 = tan (180 – 450) = –tan 45 = –1

1

9.12

9.13

(a) (b)
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9.14

9.5

1. x (i) 600, (ii) 1500

2. y- 300

3. x- 600

9.7 (Slope of aline

joining two distinct points)

A (x
1
, y

1
) B(x

2
, y

2
) A B

A B M,

M 9.14

(A) 9.14 (a) MAB,

tan tan ( )MAB
MB

AM

y y

x x

2 1

2 1

(B) 9.14(b) MAB

tan tan ( )MAB
MB

MA

y y

x x

2 1

1 2

y y

x x

2 1

2 1

A (x
1
y

1
) (x

2
, y

2
) m

m
y y

x x

2 1

2 1
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x
1
 = x

2
m y-

1

x- 450 1

3 x-

600
3

m

m  tan  = m

9.16 A (6, 3) B (4, 10)

(x
1
, y

1
) (x

2
, y

2
)

y y

x x

2 1

2 1

x
1
 = 6, y

1
 = 3; x

2
 = 4, y

2
 = 10

10 3

4 6

7

2

9.17  x 3, 6 (x, 4) 2

y y

x x x x

2 1

2 1

4 6

3

2

3

2

3
2

x

2x – 6 = –2 x = 2

9.6

1. A (6, 8) B (4, 14)

2. x A (6, 12) B(x, 8) 4

3. y A(–8, 11) B(2, y)
4

3

4. A (2, 3) B (0, 4) C (–5, 0) ABC B

AC
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9.15

9.16

5. A (–2, 7), B (1, 0), C (4, 3) D(1, 2) ABCD

(i) AB CD (ii) BC AD

9.8 (Conditions for parallelism

and perpenndieularity of two lines)

9.8.2

L
1

L
2

m
1

m
2 1 2

L
1

L
2

I L
1

L
2

1
 =

2
 tan

1
 = tan

2

 m
1
 = m

2

II l
1

l
2

m
1
 = m

2
 tan

1
 = tan

2

1
 =

2
 (00  1800)

 l
1
 || l

2

m
1
 = m

2

9.8.2
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L
1

L
2

m
1

m
2 1 2

1 L
1

L
2

2
 = 900 +

1 1
 = 900 +

2

tan
2
 = tan (900 +

1
) tan

1
 = tan (900 +

2
)

tan cot ( )2 1 tan cot ( )1 2

tan
tan

2

1

1 tan
tan

1

2

1

tan
1
 tan

2
 = –1

m
1

 m
2
 = –1

–1

II L
1

L
2

–1

m
1

 m
2
 = –1

tan
1
 tan

2
 = –1

tan
tan

cot tan( )1

2

2

0

2

1
90

1
= 900 +

2 2
 = 900 +

1

L
1

L
2

m
1

m
2

m
1

m
2
 = –1,

9.18 A (5, 6) B (2, 3) C (9, –2)

D (6, –5)

AB 3 6

2 5

3

3
1

CD 5 2

6 9

3

3
1

AB || CD
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9.19 A(2, –5) B (–2, 5) L (6, 3)

M (1, 1)

AB = m
1

5 5

2 2

10

4

5

2

LM = m
2

1 3

1 6

2

5

m m1 2

5

2

2

5
1

9.20 A (4, 4), B (3,5) C (–1, –1)

AB m1

5 4

3 4
1

BC m2

1 5

1 3

3

2

AC m3

1 4

1 4
1

m
1

 m
3
 = –1

 AB  AC

ABC

A (4, 4), B (3, 5) C (–1, –1)

9.21  y A(3, y) B(2, 7)

C (–1, 4) D (0, 6)

AB m
y

y1

7

2 3
7

CD m2

6 4

0 1
2
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m
1

m
2
 = –1

(y – 7)  2 = –1

2y – 14 = –1

2y = 13

y
13

2

9.7

1. (2, –3) (–4, 1)

(i) (7, –1) (0, 3)

(ii) (4, 5) (0, –2)

2. (–4, 1) (2, 3)

3. (–5, 7) (0, –2) (1, 3) (4, x)

x

4. A (–2, –1) B (1, 0), C (4, 3) D (1, 2)

5. A (6, –1), B(5, 0)

C(2, 3)

[ AB, BC CA ]

6. k (k, 9) (2, 7)

(2, –2) (6, 4)

7. (–4, –1), (–2, –4), (4, 0)

(2, 3)

8. ABC A(–3, 3), B (–1, –4) C(5, –2) AB AC

M N MN || BC MN BC
1

2

9.9 (Intercepts made by a line

on axes)

x- A y- B

9.17

(i) OA x- x-

(ii) OB y- y-



329

(iii) OA OB

l

(iv) AB l

(v) A (a, 0) B

(0, b)

x

y = 0 x x- y-

x = 0 y y

1.

2. x- y-

3. x- y- a b

y- c

9.22 2x + 3y = 6 x y

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

(i) x = 0 y = 2 y- 2

(i) y = 0

2x = 6  x = 3

 x- 3

9.8

1. x y

(i) x + 3y = 6 (ii) 7x + 3y = 2 (iii)
xa

a

y

b2 2
1 (iv) ax + by = c

(v)
y

x
2

2 8 (vi)
y x

3

2

3
7

9.17
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9.18

9.10 (Locus of a point)

9.10.1

(i)

9.18 (a)

(ii) x x-

9.18 (b)

(iii)

[ 9.18 (c) ]

(a)

(b)

9.10.2

(x, y) x, y

(x,y), (Current

co-ordinate)

P(4, 3) Q(7, 11) R

P Q
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R (x, y)

PR x y x y x y( ) ( )4 3 8 6 252 2 2 2

QR x y x y x y( ) ( )7 11 14 22 1702 2 2 2

PR = QR

x y x y x y x y2 2 2 28 6 25 14 22 170

x2 + y2 – 8x – 6y + 25 = x2 + y2 – 14x – 22y + 170

 6x + 16y – 145 = 0

P Q R

9.10.3

(i) (x, y)

(ii) x y

(iii) x y

(iv)

9.23 (–a, 0) (a, 0)

P (x, y), A (–a, 0)

B(a, 0)

PA = 3PB

PA2 = 9PB2

9.19
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(x + a)2 + y2 = 9 [(x – a)2 + y2]

 x2 + 2ax + a2 + y2 = 9 [x2 – 2ax + a2 + y2]

 8x2 – 20ax + 8a2 + 8y2 = 0

2x2 + 2y2 – 5ax + 2a2 = 0

9.24 (0, 2) (0, –2)

6

P(x, y)

A (0, 2) B (0, –2)

PA + PB = 6

x y x y2 2 2 22 2 6( ) ( )

x y y x y y2 2 2 24 4 6 4 4

x2 + y2 – 4y + 4 = 36 + x2 + y2 + 4y + 4 – 12 x y y2 2 4 4

8 36 12 4 42 2y x y y

2 9 3 4 42 2y x y y

(2y + 9)2 = 9(x2 + y2 + 4y + 4)

9.20
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4y2 + 36y + 81 =9x2 + 9y2 + 36y + 36

9x2 + 5y2 = 45

9.25 ABC A (3, 1) B (–2, 4) 3x – 4y

= 8

ABC C (a, b) C (a, b)

3x – 4y = 8

3a – 4b = 8

G (h, k), ABC

h
a3 2

3
k

b1 4

3

a = 3h – 1 b = 3k – 5

(i) a b

3(3h –1) – 4 (3k – 5) = 8

 3h – 4k + 3 = 0

G (h, k) 3x – 4y + 3 = 0

9.26 y2 = ax (2, –2)

(8, b) b

(2, –2) y2 = ax

(–2)2 = 2a

 a = 2

y2 = 2x

(8, b)

b2 = 2  8

 b2 = 16   b =  4
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b 4

9.9

1. (3, 4) (–4, 6)

2. (4, 2) x-

3. (4, 1) (1, 5)

4. A (2, 3) B (0, 2) P

PAB = 3

5. (2, 3) (–3, 4) 16

6. (3, 0) (–3, 0) 9

7. (h, 0) x2 + y2 – 6x + 8y – 36 = 0

h

8.
3

2
2, (b, b) y2 = ax

b

(x
1
, y

1
) (x

2
, y

2
) ( ) ( )x x y y2 1

2

2 1

2

(x
1
, y

1
) (x

2
, y

2
) m

1
 : m

2

m x m x

m m

m y m y

m m

1 2 2 1

1 2

1 2 2 1

1 2

,

(x
1
, y

1
) (x

2
, y

2
) m

1
 : m

2

m x m x

m m

m y m y

m m

1 2 2 1

1 2

1 2 2 1

1 2

,
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(x
1
, y

1
) (x

2
, y

2
)

x x y y1 2 1 2

2 2
,

(x
1
, y

1
) (x

2
, y

2
) (x

3
, y

3
)

1

2
1 2 2 1 2 3 3 2 3 1 1 3[( ) ( ) ( )]x y x y x y x y x y x y

x- m

= tan

A (x
1
y

1
) B(x

2
, y

2
)

m
y y

x x

2 1

2 1

m
1

m
2

m
1
 = m

2

m
1

m
2

m
1

 m
2
 = –1

L x- A y- B

OA x- OB y-

http://www.wikipedia.org

http://mathworld.wolfram.com

1.

(a) (2, 0)  (1, cot ) (b) (–sin A, cos A)  (sin B, cos B)

2.

(a) (3, 2)  (–3, 2)  (0, 3) (b) (3, 2), (3, –2)  (3, 0)

3. (3, –5) (–6, 8)
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4.

(a) (1, 2) (–2, 3) (–3, –4) (b) (c, a) (c + a, a) (c – a, –a)

5.

(a) (–2, 5), (2, –3)  (0, 1) (b) (a, b + c) (b, c + a)  (c, a + b)

6. (–3, 12), (7, 6) (x, a) x

7. (4, 3), (–5, 6), (0, 7)

(3, –6)

8.

(a) (1, 2) , (4, 2) (b) (4, –6), (–2, –5)

9. y (3, y) (2, 7) (–1, 4) (0, 6)

10. (4, 4), (3, 5), (–1, –1)

11.

(a) (–2, 3), (8, –5) (5, 4) (ii) (5,1) (1, –1) (11, 4)

12. ABCD A (2, –3) B (3, 5) (i) BC (ii) CD

(iii) DA

13. (7, 3), (3, 0), (0, –4) (4, –1)

14. x-

(i) 2x – 3y = 8 (ii) 3x – 7y + 9 = 0 (iii) x
y

2
= 3

15. (2, 4) y-

16. (a + b, a – b)  (a – b, a + b)

17. A (a, 0), B (–a, 0) P

3 |PA| = 2 |PB|

18. P (1, 2) (3, 4) P

25
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9.1

(a) 58 (b) 2 2 2( )a b

9.2

1. (a)
1

2
4, (b) (2, 5) 2 (1, 4)

3. (a) (2, 6) 4. 3
5

3
4

1

3
, , ,

9.3

1. (a)
25

2
(b) 12 (c)

a2

2

2. k
5

3

3. 80

4.
41

2

9.4

5. k = 3, 6. k
1

2
1,

9.5

1. (i) 3 (ii)
1

3
2. 3 3. 3

9.6

1. –3, 2. 5 3.
7

3
4.

5

3

9.7

2.
1

3
3.

14

3
6. k

10

3
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9.8

1. (i) x –  = 6 (ii) x –  =
2

7
(iii) x –  = 2a

y –  = 2 y –  =
2

3
y –  = 2b

(iv) x –  =
c

a
(v) x –  = –4 (vi) x –  =

21

2

y –  =
c

b
y –  = 16 y –  = 21

9.9

1. 14x – 4y + 27 = 0 2. x2 – 8x – 4y + 20 = 0

3. 3x2 + 3y2 – 38y + 87 = 0 4. x – 2y = 2

5. x2 + y2 + x – 7y + 11 = 0 6. 20x2 + 36y2 < 405

7. 3 3 5 8.
27

2

1. (a) cosec (b) 2
2

sin
A B

2.

3.
3

2

3
,

c
4.(a) 111 (b) a2

6.
51 5

3

a
7. 29 (8) (a) 0 (b)

1

6

9. y = 3 11.  (ii) 12. (i)
1

8
 (ii) 8 (iii)

1

8

14. (i) 4,  (ii) –3 (iii) 3

15. y2 – 8y – 4x + 20 = 0

16. x – y = 0

17. 5x2 + 5y2 – 26ax + 5a2 = 0

18. 2x2 + 2y2 – 8x – 12y + 5 = 0


