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6. COORDINATE GEOMETRY

Unit 6.1: To Find the distance between two points [BACK TO BASICS]

A(X,Yy) and B(X;,Y,) ¢

AB = (% — %)%+ (Y, ¥.)? .

Eg. 1 Giventwo points A(2,3) and B(4,7) El. P(4,5) and Q(3,2)
Distance of AB = \/(4—2)2+(7—3)2 PQ =
=./4 + 16
= /20 unit.
[Vi0]
E2. R(5,0) and S(5,2) E3. T(7,1) and U(2,5)
(2] [Va1]
E4. V(10,6) and W(4,2) E5.  X(-4,-1) and Y(-2,1)
[V52] [Vis]

More challenging Questions....

E1. The distance between two points A(1, 3) and
B(4, k) is5. Find the possible vales of k.

7, -1

E2. The distance between two points P(-1, 3) and
Q(K, 9) is 10. Find the possible values of k.

7, -9

E3. The distance between two points R(-2, 5) and
(1, k) is +/10 . Find the possible vales of k.

6,4

E4. The distance between two points K(-1, p) and
L(p,9)is /50 .Find p.

p=0,6

ES5. The distance between two points U(4, -5) and
V(2,1)is /20 . Find the possible valesof t.

E6. If the distance between O(0, 0) and P(k, 2k) isthe
same as the distance between the points A(-4, 3) and
B(1, -7), find the possible values of k.
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Unit 6.2: Division of a Line Segment

6.2.1 Tofind the mid-point of Two Given Points.

Formula : Midpoint M = (X1+X2 ' it yzj
2 2
3+5 2+7
Midpoint, M= | 21> 2+ C
P ( 2 ' 2 j
9
= (4, E) -

E2 P(6,3) and Q(2, -1)

(4.1

E3 P(0-1), and Q(-1, -5)

(' Y2, '3)

6.2.2 Division of a Line Segment

Q dividestheline segment PR in theratio PQ : QR= m: n. P(X,y), R(X, y)

m n
@ ® @
P(x1, y1) Qx,y) R(Xz, Y2)
0 (xy) = (nxl +mX, Ny, +my, j
m+n m+n

5

R(X2, Y2)

Qx,y)

P(X1, Y1)

(NOTE : Studentsare strongly advised to sketch a line segment before applying the formula)

Egl. The point P internally divides the line segment
joining the point M(3,7) and N(6,2) intheratio 2 : 1.
Find the coordinates of point P.

1 N6, 2)

P(x,Y)

M(3, 7)

o (13)+2(6) 1(7)+2(2)j
2+1 ' 2+1
(1511
B 3’3]
(1]
3

E1l. The point P internally divides the line segment
joining the point M (4,5) and N(-8,-5) in theratio
1: 3. Find the coordinates of point P.
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More Exercise: The Ratio Theorem

(NOTE : Studentsare strongly advised to sketch a line segment before applying the formula)

El. RdividesPQintheratio 2 : 1. Findthe
coordinates of R if

(@ P(1,2) and Q( -5, 11)

(b) P(-4,7) and Q(8, -5)

@ (3.9 (b) (4.-1

E2. PdividesAB intheratio 3 ;: 2. Findthe
coordinatesof P if

(©) A(2,-3) and B( -8, 7)

(d) A(-7, 5) and B(8, -5)

@ (4.-3) (b) (2,-1)

E3. M isapoint that lies on the straight line RS such
that 3RM = MS. If the coordinates of the points R
and S are (4,5) and (-8,-5) respectively, find the
coordinates of point M.

3RM =MS
mzi RM:MS=1:3
MS

Ans: §
-3)

E4. Pis apoint that lies on the straight line TU such
that 3TP = 2PU. If the coordinates of the points T and
U ae (-9,7) and (1,-3) respectively, find the
coordinates of point P.

('5! 3)

ES5. The points P(3, p), B(-1, 2) and C(9,7) lieona
straight line. If P divides BC interndly intheratio
m:n, find (@ m:n , (b) thevaueof p.

(@ 2:3 (b) p=4

E6. R(x, y) , dividesthe points P(2k, —k) and
Q(2x, 4y) intheratio 3:5. Expressxinterms of
y.

(Ans: x =4y)
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Unit 6.3 To Find Areas of Polygons

X X% X o X
i Y2 Y3 o W

1

Areaof apolygon = >

Note :

The area found will be positive if the coordinates of the points are written in the anti-clockwise

order, and negative if they are written in the clock-wise order.

Example 1 : Calculate the area of atriangle given :

EL P(0, 1), Q(L, 3) and R(2,5)

A f A PQR 10120
reao ==
21 3 51

=12 unit?

1. P(2,3), Q(5,6) and R(-4,4)

Areaof APQR =

17 unit?
2

2. The coordinates of the triangle ABC are (5, 10), (2,1)
and (8, k) respectively. Find the possible values of k,
given that the area of triangle ABC is 24 units’.

3. The coordinates of the triangle RST are (4, 3), (-1, 1) and
(t, -3) respectively. Find the possible values of t , given that
the area of triangle RST is 11 units’.

k=3,35 t=0,-22
X, Xq X, X
ii) Areaof aquadrilateral = 1 N %R
2 1 Y1Y, Y3 Ya Vs
1. P(1,5), Q(4,7), R(6,6) and (3,1). 2. P(2, -1), Q(3,3), R(-1, 5) and (-4, -1).
Areaof PQRS=
= 8 unit 2 [27]

Note: If theareaiszero, then the points are collinear.

1. Given that the points P(5, 7), Q(4, 3) and R(-5, k) are
collinear, find the value of k.

k=33

2. Show that the points K(4, 8), L(2, 2) and M(Z, -1) are
collinear.
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Unit 6.4 : Equations of Straight Lines

rahms.blogspot.com

The Equation of a Straight line may be expressed in the following forms:

The genera form : ax+by+c=0

1)

i) The gradient form: y=mx+c; m= gradient , c= y-intercept
. X Yy , :
iii) The intercept form : —+ B =1, a= x-intercept , b= y-intercept
a
a) If given the gradient and one point: Eg. Find the equation of a straight line that passes

Y=Y, = M(X=X,)

Gradient=m

through the point (2,-3) and has a gradient of % .

y=¥i= m(xX—x,)
V(-9 -5 (x-2

4y =x-14

E1. Find the equation of a straight line that passes
through the point (5,2) and has a gradient of -2.

y=-2x+12

E2. Find the equation of a straight line that passes
through the point (-8,3) and has a gradient of g .

4y = 3x + 36

b) If two pointsaregiven:
Note : You may find the gradient first, then use
either (@) y=nx+c

Or (0) y—y1=m(x—-xy) y-(-4) - 6-(-9
-(-3) -5-(-3
or X=(-3) -3
© Y= Yi_Y.= ¥
X=X X=X
y =-5x-19

Eg. Find the equation of a straight line that passes
through the points (-3, -4) and (-5,6)

E1. Find the equation of a straight line that passes
through the points (2, -1) and (3,0)

y=X-

E2. Find the equation of a straight line that passes
through the points (-4,3) and (2,-5)

Ix+3y+7=0
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¢) The x-intercept and the y-intercept are given:
e y —intercept
X —interrcept

Equation of Straight Lineis:
Xy

a b
Note : Sketch a diagram to help you !
At thex-axis, y=0
At they-axis, x=0

E1. The x-intercept and the y-intercept of the straight line PQ
are 4 and -8 respectively. Find the gradient and the equation of

PQ.

M = - (y—.interceptj Ry
X —interrcept
(%)
4

=2

<V

Equation : X+ y =1
4 -8 -8

y=2X-8

E2. The x-intercept and the y-intercept of the
straight line PQ are -6 and 3 respectively. Find the
gradient and the equation of PQ.

2y =Xx+6

E3. The x-intercept of astraight line AB is-5 and its gradient
is-3. Find the y-intercept of the straight line AB and the
equation of AB.

3x+5y+15=0

Extra Vitaminsfor U......

1. Find the gradient and the equation of AB.

Ay

2. The x-intercept of astraight line RSis —2 and its gradient
is3. Find the y-intercept of the straight line RS and the
equation of RS.

y=3x+6

X—3y=6
3. Find the equation of KL in the intercept form.
K_ AY
N
3
6 »
O Ll X
L

X, ¥_g
6 3

4. Find the equation of the line which connects the origin
and the point S (-2, 6).

y= —3X

5. For Q3 above, write down the equation of KL in
the general form.

X+2y-6=0

6. Write down the equation of the straight line which passes
through the points P(3, 2) and Q (3, 8).

[(x=3
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Unit 6.5 Paralle Linesand Perpendicular lines

6.5.1 Paralld lines, m=m,

6.5.2 Perpendicular lines, mm, =-1

Unit 6.5.1 Determine whether each of the following pairs of lines are parallel.

y=3x-4, m, = 3
Since mp=m,

2. 3x-3y=7and 6x+6y= -5

.. thetwo line are pardlél .

Eg. y=3x—-2and 3x-y=4 1 y=2x+5and 4x+2y=5
y =3x-2 m = 3
X-y=4

4. x-3y=12and 6y = 3+ 2x

3. 2x—-3y=5and 6y =4x+9

wlx
N <

=4 and 8y=6x-3

.. Thetwo given lines are perpendicular

2. y=2x—-2and 2x+3y=1

Y
Unit 6.5.2 Determine whether each of the following pairs of lines are perpendicular.
Eg. y=3x—-2and x+3y=4 1. y=2x+5and 4x+2y=9
y =3x-2 m = 3
Xx+3y= 4
y= —x+4
ST IO S |
3" '3 77 3
. 1
Since m.m= 3x—= = -1

3. x-3y=2 and

4. 6y=2-3x and

o<
I
N

wlx

6x+2y=5

wlx
INIINS

=1 and 8y+6x—-3=0
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6.5.2 Applications (my.m, = —1)

Ex.1 (SPM 2004). Diagram 1 shows a straight

X Yy

line PQ with the equation > + 7 =1. Find the

equation of the straight line perpendicular to PQ
and passing through the point Q.

Ex.2. Diagram 2 shows a straight line PQ with the

equation é+%:l. Find the equation of the
straight line perpendicular to PQ and passing

through the point P.

y A y A
@
Diagram 1 ~Q Diagram 2
P P
(@] m X (@] m X
Answer: Answer:
y=1/2X+4 y:3X—18

Ex.3 Diagram 3 shows a straight line RS with the
equation x + 2y = 6. Find the equation of the
straight line perpendicular to RS and passing
through the point S.

Ex.4. Diagram 4 shows a straight line AB with the
equation 2x — 3y = 6. Find the equation of the
straight line perpendicular to AB and passing
through the point B.

y A y A
NR o B -
Diagram 3 "
A
S -~ Diagram 4
(0] o X
Answer: Answer:
y=2x—-12 2y=3x—-9
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6.5.2 Applications (my.m, = — 1) —more exercises

Ex.5 Diagram 5 shows a straight line PQ with the
equation 4x + 3y = 12. Find the equation of the
straight line perpendicular to RS and passing
through the midpoint of RS.

Ya
~JR
Diagram 5
S
(e} m X
Answer:
Ix+3y =8

Ex.6. Diagram 6 shows a straight line AB with the

equation 2— % =1. Find the equation of the
perpendicular bisector of the line AB.
y A
o B > X
A Diagram 6
d
Answer:

2Xx+ 3y=6

Ex.7. Find the equation of the straight line that
passes through the point ( 1, 2) and is perpendicular
tothe straight linex + 3y +6 = 0.

y=3x—-1

Ex.8 Find the equation of the straight line that
passes through the point (3, 0) and is perpendicular
to the straight line 3x — 2y = 12.

2x+3y =6

Ex.9 Find the equation of the straight line that
passes through the origin O and is perpendicular to
the straight line that passes through the points

P(1, —1) and Q(-3,7).

y =YX

Ex. 10 Find the equation of the straight line that
passes through the point (-2,4) and is
perpendicular to the straight line which passes
through the origin O and the point (6, 2).

-3X
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Unit 6.6 Equation of a Locus
Note: Students MUST be able to find distance between two points [ using Pythagoras Theorem]

TASK : To Find the equation of the locus of the moving point P such that its distances of P from the points
Qand R areequal.

Egl  Q(6, -5 and R(1,9) \

\ R(1, 9)
Let P=(xy),then PQ= PR

V(x=6)* +(y=(-5)° = {(x-D* +(y-9)°
Square both sides to eliminate the square roots.
(x—6)2 + (y+5)2= (x—l)2 + (y—9)2
x> —12x+36+ y* +10y + 25 = x* — 2x+1+ y* —18y + 81

10x-28y+21=0 Locus of P
El. Q(2,5) and R(4,2) E2. Q(-3,0) and R(6, 4)
4x —By+9=0 18x + 8y = 43
E3. Q(2, -3) and R(-4, 5) E4. Q(6,-2) and R(0, 2)
3x—4y+3=0 3x-2y—-9=0

More challenges.......

ES5. Given two points A(3, 2) and B(7, -4). Find the
equation of the perpendicular bisector of AB.

3y =2x-13

E6. Given two points P(4, 10) and QB(-6, 0). Find
the equation of the the perpendicular bisector of
PQ.

Xx+y=4

6. Coordinate Geometry
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TASK : Tofind the equation of thelocus of the moving point P such that its distances from
thepointsA and B arein theratiom : n

(Note: Sketch a diagram to help you using the distance formula correctly)

Egl A(-23),B(48) and m:n=1:2
Let P=(x,Y)
p_1
PM 2
2LK = KM

2((x=(-2))2 + (y-3)% = /(x-4)> + (y-8)*
@27+ (v-37 ) = (x- 47 + (y-8f

4((x+ 2)? +(y—3)2)= (x—4) +(y-8)?
4% +16x+16+4y*> — 24y + 36 = X* —8x+16+ y* —16y + 64
3x* +3y” + 24x -8y —28=0 isthe equation of locus of P.

EL A(L5), B42ad m:n= 2:1

X2+y? —10x—2y + 19= 0

E2. A(3,2),B(3,2and m:n= 2:1

x2+y? —10x— 6y + 13= 0

E3. A(L3),B(-26)and m:n=1:2

X+ y?—3x—3y =0

E4. A(5 -2), B(-4,)and m:n= 1:2

X+ y?—16x+ By + 33=0

E5. P(-1,3),Q(4 -2) and m:n= 2:3

X+y+ 10x—14y+2=10

E6. A(L5), B(-4,-5)and m:n = 3:2

X2+y? + 16X +26y + 53 =0

6. Coordinate Geometry
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SPM FORMAT QUESTIONS

1. (2003) The equations of two straight lines

y

are—+§: 1 and 5y = 3x + 24.
5 3

Determine whether the lines are
perpendicular to each other.

Y]

2. The equations of two straight lines are
Xy

3 2
whether the lines are perpendicular to each other.

4 and 3y =2x + 6. Determine

[N]

3.(2004) Diagram 4 shows a straight line PQ with

Y_

the equation g + 3 1. Find the equation of the

straight line perpendicular to PQ and passing
through the point Q.

y y
Q R
Diagram 4 Diagram 5
P > S >
o] X 0| X
2
ly=3x+3l [2y = 3x- 18]

4. Diagram 5 shows a straight line RS with the

Y_

equation g+ A 1. Find the equation of the

straight line perpendicular to RS and passing
through the point S.

5. (2005) The following information refersto the
equations of two straight lines, JK and RT, which
are perpendicular to each other.

6. The following information refersto the
egquations of two straight lines, PQ and RS, which
are perpendicular to each other.

JK y=px+ Kk
RT y=(k=2)x+p
where p and k are constants.

PQ px+y= k
RS y=(2k-1)x+p
where p and k are constants.

Express pinterms of k.

Expresspinterms of k.

6. Coordinate Geometry
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7. (2006) Diagram 5 shows the straight line AB
which is perpendicular to the straight line CB at the
point B.

VA
N
B Diagram 5
0 > x
C

Theequationof CBis y=2x—-1.
Find the coordinates of B.

2.3

8.Diagram 6 shows the straight line PQ whichis
perpendicular to the straight line RQ at the point Q.

VA

P(0, 6)
O

N

*
Theequation of QRis x—y=4.
Find the coordinates of Q

Diagram 6

Q6. 1)

9.(2004) Thepoint Ais(-1,2) and B is(4, 6). The
point P moves such that PA : PB =2: 3. Find the
equation of locus of P. [3 marks]

[ 5x%+ 5y*+ 50x+ 12y+ 163=0]

10. Thepoint Ris (3, -5) and Sis(0, 1). The point
P movessuchthat PR: PS= 2: 1. Findthe
equation of locus of P. [3 marks]

[X+y?+2x—6y—10= (]

11.Thepoint A is(8, -2) and B is (4, 6). Find the
equation of the perpendicular bisector of AB.

12. Thepoint Ris(2, -3) and Sis (4, 5). The point
P moves such that it is always the same distance

[3marks] | from R and from S. Find the equation of locus of
P. [3 marks]
2y=x-2 X+4y =7
6. Coordinate Geometry 13




