[Coordinate Geometry (K.B)
(GRW 2013, FSD 2015, SWL 2015)
The study of geometrical shapes in a plane is
called plane geometry. Coordinate geometry
is the study of geometrical shapes in the

Cartesian plane (Coordinate plane).

Distance Formula

1. Finding distance between two
points.
vi Q(x,3,)
d
(xl,yl) ‘yl—yl‘
P LINGe, )
e, = x|
N Y2
-l P, — x| Ly
X O L(x,,0) M(x,,0) X
«—X—>
< ] >
4v’
v

Let P(x,y,) and-Q(x,,Y,) be two points
in the coordinate plane where d is the'length
of the line segmentPQ'i.e, [PQ| =d

The line segments MQ and LP parallel to y-
_axis meet x-axis at point M and L
respectively with coordinates M(x,,0) and
L (x,0).

The line segment PN is parallel to x-axis

INTRODUCTIONTO

COORDINATE GEOMETRY

In the right triangle PNQ
‘NQ‘ =ly,—y,| and ‘PN‘ =[x, — x|
Using Pythagoras theorem
—\2 —\2 —\2
(PQ) =(PN) +(oN)
d® :|X2 _X1|2+|y2_y1|2
Taking square root on both sides
Va2 = \lx, [ +y, - v

|2

d = \j|xz _X1|2+|y2 Y
Since d > 0 always
Use of Distance Formula (K.B)
Example # 1
Using distance formula, find the
distance  between the  points

P(1,2) and Q(0,3).
[PQ|=/(0-1) +(3-2)
= (1) +()°

=+1+1
=27 _
Q.1 —Find the distance between the

following pairs of points
Solution:

@  A(9.2),B(7.2)

(LHR 2016, GRW 2014, 17, FSD 2014, 15,
SWL 2016, 17, D.G.K 2013)

Distance = \/|x2 - x1|2 +|Y, -y,

|2

|AB|=\/|7—9|2+|2—2|2
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(b)

(©)

(d)

|AB|=(-2)" +(0)°
48] V3
|AB|=2

A(2,-6),B(3,+6) (K.Bi+AB+ U.B)
(LHR 2017, MTFN 2016, SWL 2014, RWP

2016, D:G.K 2014, 15, 16)

|2

Distance = \/|x2 - x1|2 +|Y, -y,
48] = lo-2" +|-6-(-6)
|AB| = |/(1)" +(-6+6)

[AB|= L+ (0)"

AB] =+

|AB|=1

A(-81),B(6,1) (K.B+A.B+U.B)

(LHR 2015, 17, GRW 2015, FSD 2013, 15,
MTN 2013, 17, BWP 2013, SGD 2016, 17,
D.G.K 2014)

Distance = \/| X, =% |" +|Y, ¥

AB|=l6-(-8) +1L-1f

|AB|=/(6+8)"+(0)°

|2

AB|= 14
|AB|=14
A(-4.42),B(-4,-3) (K B+AB+U.B)

(LHR 2013, 15, SWL 2015, MTN 2013,
BWP 2014, D.G.K 2017, SGD 2017)

d =\/|Xz—><;|2+|y2—y1|2
|AB|= \/\—4—(—4)\2 +‘—3—«Er

|AB|= \/(—4+4)2 +(—(3+ «/5))2

A B|:\/(0)2+(3+\E)2
AB|=[(3+V2)

|AB|=3++2

() TA(3-11);B(34)(KB ¥ AB+ UB)
(LHR 2014, GRW 2013, SGD 2015, MTN
2014, 15, SWL 2015, BWP 2017)
d =l =" +y, ~ v
|AB|= \/|3—3|2 +|-4—(-11)
|AB|=/(0) +(-4-+11)
[AB|=(7)
|AB|=7

(f)  A(0,0),B(0,-5)(KB+AB+U.B)
(LHR 2013, GRW 2013, SGD 2017,
D.G.K 2015)
d =l =" +y, ~ v
|AB|=0-0f +|-5-0f
[AB)= (-5
|AB|=+/25
|AB|=5

Q.2  Let P be the print on x-axis with x-
coordinate P and Q be the point on
y-axis with y-coordinate b as given
below. Find the distance between P
and-Q:

. Solution:

(1) a=9b=7" (KB+AB+U.B)
P(9,0)and Q (0, 7)
d= \/|X2 _X1|2 +|y2 - y1|2
P Q= o9 +[7-0f
[P Ql=y(-9)" +(7)
P Q| =/81+49
P Q= V130
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(i) a=2b=3 (KB+AB+U.B)
P(2,0),Q(0,3)
d = %l +Hys =Y,
P Q|=[0-2 3 of
[PQI=y(2) +(3)°
PQl=V4+9
P Q=13

(i) a=-8b=6 (K.B+AB+U.B)
P(-8,0),Q(0,6)
d] =l [ +]y, - [
P Ql=\lo-(-8) +}6-0f
P Q=\/(8)" +(6)’
|P Q|=+/64+36
P Q|=+/100
|P Q=10
(iv), a=-2,b=-3(KB+AB+U.B)
P(-2,0),Q(0,-3)

d]= % =% +[y, - v,

|2

|2

D O O O
Il
&“’Ip
qu
[{o]

v)
P ﬁ,o),q(o,l)

.d ?\/|X2—X1|2+|y2—y1
d=\/\0—ﬁr+|1—o|2

|2

(vi), @a=-9b=-4 " (KB+AB+UB)
P(-9,0),Q(0,44)

d :\/|X2_X1|2+|y2_Y1

|2

P Q= o~ (-0)f +[-4-0f
P Ql=(9) +(—4y

P Q=+81+16

P Ql=vo7

Collinear or Non-Collinear Points in
(K.B)
Two or more than two points which lie on
the same straight line are called collinear
points with respect to that line otherwise
they are called non-collinear.

Let PQ be a line, then all the points on line
m are collinear.

In the given figure the points P and Q are
collinear with respect to the line m and the
points P and R are not collinear with respect
to it.

Let P, Q and R be three points in the plane:
They are called collinear if_|PQ|+|QR|=|PR|
otherwise they.are'non=collinear

Using “distance formula shows that the
peints,

(i)  P(-2-1),Q(0,3) and R(L5)are
collinear.

Solution:

By using the distance formula, we find

PQ|=(0+2)" +(3+1)°
=J4+16 =20 =25
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QR =[(1-0)" +(5-3 =\L+4=15

And

[PR| = /(L+2) #(541)°
= 94386 =/45=35
Since, IPQ|+|QR|=2+5++/5 =35 =|PR|

Therefore, the points P, Q and R are
collinear
(i)  P(-2,-1),Q(0,3),R(15) and

S(1,—1)are collinear.

PS|=y/(—2-1) +(~1+1)° = (-3 +0 =3
PQ=y/(1-0)’ +(-1-1) =V1+4 =15,
QS|=y/(1-0)" +(-1-3)° =1+16 =17,
Since

PQ+|Qs| = |PS),

Therefore, the points P, Q and S are not
collinear and hence, the points P, Q, R and S
are also not collinear.

A closed figure in a plane obtained by joining
three non-collinear points is called atriangle
C

(MTN 2016) (K.B)

Triangle

A B

In triangle ABC the non-collinear points A, B
and C are three vertices of the triangle ABC.
The line segments AB, BC, and CA are
called sides of triangle.

Types of Triangle (K.B)

The idea of triangle to/its different kinds
depending on the length of three sides of the

triangle as:
0] Equilateral triangle
(i) Isosceles triangle
(iii)  Right angled triangle
(iv)  Scalene triangle

Equilateral Triangle

If the lengths of all the three sides of a

(K.B)

triangle are same then the triangle is called an

equilateral triangle.
Example (A.B)

Check whether AOPQ is an equilateral

. 1
triangle, where O(0,0),P| ——,0 | and
of L B
22242 )
(LHR 2015, MTN 2014, RWP 2016, D.G.K 2016)
Solution:
1 2
OP S O 0
\ J - J |
#) o) 7
=l—=1|+0=| =| =—&=
2 2) 2
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S e

J(l 2]

/_ 3 f \F 1
2
. 1
e, [OP=[Q0]=[PQl=
. 1 3
Therefore points O(0,0), —_——
pons 0(00), 52557
1 .
and P| —=,0 | are not collinear.
)
Hence the triangle OPQ is equilateral.
A
& of LB
2427242
7 00.0) P(L O] >
1 oA
vy
(K.B)

(GRW 2017, SWL 2015, MTN 2016)
An isosceles triangle, PQR is a trianglg
which has two of its sides with equal length
while the third side has-adifferent length

Example (A.B)

The ARQR:is an\ isosceles triangle as for the
non-collinear points P(-1,0),Q(1,0) and

R(0,1) shown in the figure.

"

v
R(D,'1

A

X' PCLO) o Q(1} 0)fx

v
Y

PQ|= (2~ (-1))* +(0-0
= 4/(1+1)2 +0=+/4=2

[QR|=y/(0-2)" +(2-0)’
:,f(—l) +1 =\1+1=+2

[PR| = /0~ (1) —111=2

Since |QR| —|PR| J2and |PQ|=2%+2 So
the non-collinear points P,Q,R form an
isosceles APOQR .

Right Angle Triangle (K.B)

(FSD 2013, SWL 2014, MTN 2013, 16,
SGD 2015)
A triangle in which one of the angles

has measure equalto 90 is called a
right-angle.triangle/

§Example (A.B)
Let| 0(0,0), P(<3,0) and Q(0,2)

be three non-collinear points. Verify
that AOPQ is right angled

0Q|=J(0-0) 2 =2
loP| = 1/(—3)2 +(0)" =\0=3
[PQI=4/(-3) +(-2)" =\o+4 =13
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Scale:[1.5: 1

5

0) 0(0, 0)

Y..

2

Now [OQ[ +|OP[ =(2)" +(3)" =13
and [PQ[* =13

Since |OQ|2 +|OP|2 =|PQ|2, therefore
Z/POR =90°

Hence the given non collinear points
form a right triangle

Scalene Triangle (K.B)

(LHR 2013, 14, 16, SGD 2016, 17, BWP
2017, D.G.K 2013)
A triangle is called a scalene triangle

if measures of all the three sides are

different.
2 3
4
(A.B)
Show that the points P(1,2),

Q(-2,1) and R(21) in the plane

form a-scalene triangle:
Solution:

PQl=y(-2-1) ¥ (1-2)"
[(+3)#(-1)" =o+1=+10

QR| = y(2+2) +(1-1)° =42 0° =
and

=

J7

4

PR :\j(z—l')2+(1—2)2
G < -2

Y_-
2 P(1} 2)
|~
11
QEZY R(2,I
e ol T B K
Y4+
7

Hence|PQ|=+/10, |QR|=4 and |PR|=+/2
The points P,Q and R are non collinear
since, |PQ|+|QR|>|PR]|

Thus the given points form a scalene
triangle.

Visual Proof of Pythagoras’s
(KB)
In right angle triangle ABC,
|AB[" =|BC[" +|CA”
A
ul In
B ¢

dUsing distance formuia to sho

that given four non-collinear points|
form a square, a rectangle and a
parallelogram (U.B)

We recognize these three figures as below:
D

90°
.

SQUARE RECTANGLE PARALLELOGRAM
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Square (K.B)

A square is a closed figure in the plane
formed by four inon collinear—-points such
that lengths of, all, ‘'sides are equal-.and
measure of-each angle is 90°.

(GRW 2013)

: (A.B)
I A(2,2),B(2,-2),C(-2,-2)  and

D(-2,2) be four no collinear points in the

plane then verify that they form a square
ABCD

Solution:

Since

|AB| = \(2-2)" +(-2-2)

= J07+(-4) =16 =4
BC|=\(-2-2)" +(-2+2)

— J(4) +(0) =16 =4
(€D|=(-2~(-2))+(2~(-2))

= J(-2+2) +(2+2)
_ 0716 =6 - 4

DA = \[(2+2) +(2-2)

_ @04

Y-- e
D(-2]} 2) o= A(2, 2)!
7/
'd
7/
i 7/
NI 7 il
X 1o X
7/
1/
//'
4
C(-2, -2) B(2,-2)
Y4

Hence |AB|=|BC| =|CD|=|DA| =4
Also

|AC|=(-2-2)" +(-2-2)°
= \(-4) +(-4)
—16+16 =32 = 42

Now |AB|" +|BC|" =(4)" +(4)

2

~32
and |AC[’ =(42) =32

Since|AB[" +|BC|" =|AC[", therefore
ZABC =90°

Hence the given four non-collinear

points form a square,

LEYSELTLILE  (SWL 2016, SGD 2017) (U.B)

A figure formed in the plane by four

non-collinear points is called a
rectangle
If
Q) its opposite sides are equal in length
(i)  the angle at each wvertex is of
measure 90° .
(A.B)
Show | that’ the points
A(-2,0),.B(-2,3), C(2,3) and

D(2,0) form a rectangle.
Solution:
Use distance formula

|AB|=/(-2+2)° +(3-0)’ =\0+9 =0 =3
IDC| = /(2-2)° +(3-0)° =\0+9 =0 =3

|AD|= [(2+2)" +(0-0)° =\16+0 =4
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B(-2, 3) C(2,3)

[R5 S
N

X[ A2, 0) 01 2p@,0 X

Since |AB|=|DC|=3 and |AD|=|BC| =

Therefore, opposite sides are equal.

Also
|AC|=J(2+2)" +(3-0) =\16+9=25=5
Now |AD[ +|DC[* =(4)" +(3)" =25 and

|AC[ =(5)" =25
Since |AD|* +|DC[ =|AC[

Therefore m£ADC =90°

Hence the given points form a rectangle
Parallelogram (K.B)

(SGD 2017, FSD 2013, D.G.K 2013)

A figure formed by four non-collinear points

in the plane is called a paral!elogram if

Q) Its opposite sideé are of equal I.ength'.
(i) [Its lopposite sides-are parallel.

N = ample (AB)
Show that the points A(-21),B(21),

C(3,3) and D(-1, 3) form a parallelogram.

A
Y+
D(r1,3) C@3,3
1
1
P
— -
A2, B(2, 1
:):(, 5 g
&
By distance formula
|AB|_\/ 242 ( )2 _J# 1 0=J16-4

IBC| = \/( 2y +(3-1) =1 +2? =6
Since |AB|=|CD|=4 and ¢

Hence the given points form a

parallelogram.

= h

~Q\1 | Show 'whether | the points with

vertices (5,-2),(5,4) and (-4,1) are
the wvertices of an equilateral
triangle or an isosceles triangle
P(5-2),Q(5,4),R(-41) (AB)
Solution:
We know that the distance formula is

d :\/|X2 _X1|2 +|y2 _y1|2
We have P(5,-2),Q(5,4)

MATHEMATICS-9 270



Uhit-9 Introduction to Coordinate Geometry

2 Q.2.. Show whether® ar| net.the points

P 5-5 +|4-
PQl= \/| [+ with, ‘vertices | (-1,1),(5,4),(2,-2)

/‘\

-2)

[Q R|=4/(-9)" +(-3)’

IQ R|=/81+9

QR|=

|Q R|=+/9x10 =310

IRP| = \[5-(-4) +]-2-1
|RP | = /(5+4) +(-3)’

IRP| = J(9)" +9
|RP| ZWBIHO (|
[RPI =90

{RP| =810 =310
As |QR|< PR|

Lengths of two sides of triangle are

equal, so it is an isosceles triangle.

P Q| :1[(0) +(4+2)2 and (-4,1) form a Square? (A.B)
J A Solution:
s oG P(-11)Q(54)R(2,-2)S(-4,1)
_ 1 Distance =\/|x2—x1|2+|y2—y1|2
R41)-ec T t
AEEEEES SEERE R Pal=ys-(-
X' 5 " 1-L 4 X
3 PG2) P Q=[5+ +[3°
* P Q=62+9
o )2V P Q|=+/36+9
PQ:J6 P Q=
|PQ|=6 P Q|=
QR|=|-4-5 +}.-4f P Q=35

QR|=[2-5f +]-2-4
QR =4/(-3)" +(-6)’

IQ R|=+/9+36

QR|=

QR|=
IQ R%3V5

|RS|=J|—4—2|2+\1—<—2>\2

RS|=/(-6) +(1+2)" =36+ (3)
R S|=+36+9

RS|=

R S|=1/9x5

IRS|=3\5
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¥ \,A 3 A
. \ (26) N
i (5‘)
y 3 NG
ol ] a3 Ty )
1) 3 )
‘Js, PR -19 ] b 4 5 o’ < p N
X oA 14 X s 5 4 B 2 -110 12345 ¢
3 len X . X
i -
Pl = |4—(-0f +h— \ /
5 P|= {441y +(0) B Cl=y|-2-4 +[6-2
IS P|=/(-3) [B Cl=/(-6)"+(4)°
S P|=vo B C|=+/36+16
S P|=3 B C|=+52
If all the lengths are same then it will CA=J-2-1%+16-3% = J(=3)* +(3)
be a Square, all the lengths are not A \/| ¥ +le-d \/( y+6)
equal so it is not square. |C A| =N9+9
P Q[=[QR|=[RS[#[S P| C Al=+18
Q.3 Show whether or not the points By Pytzhagoras trleorem ,
with coordinates (1,3),(4,2) and (Hyp)" =(Base)” +(Perp)
(-2,6) are vertices of a right (@)zz(\/l_S)er(«/l_O)z
triangle? (A.B) 52 =18%10 (o~
Solution: 52=28
A(13),B(4,2),C(-2,6) Since 52 % 28
—= - Se.it isnot rightangle triangle.
d:\/|X2_X1| Y5~V Q4 Use distance formula to prove
A 2 2 whether or not the points
[AB=yl 123 (1,1),(-2-8)and (4,10) lie on a
|AB|=4/(3) +(-1)° straight line? (AB)
Solution:
|AB|=v9+1 A(L1), B(-2,8),C(4,10)
A B(=+10
AB|=+10 d= o x v -uf
[AB|=-2-1 +|-8-f
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|AB|=(=3)" +(-9)
|AB|=0+81

A B|580

|A B|=/9x10

|AB| =310

N
=

~
e

ai

B C|= \/\4—(—2)\2 +j10—(-8)

B C|=/(4+2) +(10+8)’

[B C|=4/(6)"+(18)°

|B C|=+/36+324

B C[=360

B C|=+/36x10

B C|=6v10
AC|=l4-1F +[10-1
|A Cl&(3)] +(9):

|AC|=10%8L

|AC| =20

|AC|=+9x10
|AC|=310
|AC|+|AB|=|B C|

310 + 310 =6./10

610 <6110
It means that they lie on same line so
they are collinear.
@5 Find K given that point (2, K) is
equidistance from (3, 7) and (9,1)
Solution:
M(2,K),A(3,7)and B(9,1)

(3,7) (2.K) 9,1)
A M B
A - ¥

J2-3F +[K =7 ={Jlo-2 +1-K[

YL +(K=7) = (7Y + (1K)’
Taking square on both Sides

(J1+ K? +49—14K)2 =(\/49+1+ K2—2|<)2

K?-14K +50=50+K?* - 2K

K? 14K 250 550 K7 12K = 0

~12K = 0
K = O

12
K =0

Q.6 Use distance formula to verify that
the pointsA(0,7),B(3,-5),C(-2,15)

are Collinear. (A.B)
Solution:

d :\/|X2_X1|2 +|y2.— Y1
(A B30 k527

|2

[A B|=\/(3) +(-12)°
[AB|=9+144

|AB|=+/53

|AB|=9x17

|AB|=317
BC|=y|l-2-3 +}15-(-5)
B C|=(-5) +(15+5)
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B C|=/25+(20)’

LH.S=R.H:S
So

|B C|=+/25+400 They' lie on same line and they are
225 , collinear.

|B C|= 425 Q.7  Verify whether or not the points

B C|=+/25x17

:B-C||—5\/1-7X 0(0,0), A(\/g,l),B(\/g,—l) are
N the vertices of an equilateral

(2"-7* A triangle. (A.B)
: Solution:

=)

W & th &N |

p
-~

)

ot

-—

<

N

1

L —

—&
.

o

.

\

Q.
Aot /4

,
‘;\ L S

N

AC|=|-2-0f +115-7f
acl={(-2 +(8)
|AC|=+/4+64
ACI=vE8,
|AC|< Va7

| \AC|=247
|AB|+|AC|=|BC
317 +2\17 =517
517 =5\17

|2

d :\/|X2_X1|2 +|Y2 Y
o A|:\/‘\/§—0‘2+|1—0|2

0 A= (¥3) +(y
0 A=Va+1

0 A=Va

|0 Al=2

0B|= \/\Jé ~0of +]-1-0f

081=(\3) +(-1)

0 B|=+3+1

0 B|=+4

|0'B| =2

ABj= B ]
|AB|=0+(-2)

A B3

|AB|=2

All the sides are same in length so it
is equilateral triangle.

MATHEMATICS-9

274



Unit-9

Introduction to Coordinate Geometry

QS8

‘Are they-equal?

Show that the points A(-6,-5);

B(5,-5), C(5,-8) and ' D(-6,-8)

are the- vertices of a rectangle.

Find the \lengths of .its-diagonals.

(K.B + A.B)

Solution:

[plAl=\[56-(-6)"+-5-

d = %%+, - wf
|Am_ﬁ5

A B|=/(5+6) +(-5+5)°

A8 = {11 +(0) =iz

|AB|=11

+‘ —5- )‘2

(-5)°
B C|=J(0) +(-8+5)" = /(-3
BCl=(-3) =®

3

B C|=

B C|=ls-5"+|-8-

D C|=|-6-5] +|-8—(-8)f

D C| = \J(-11)" +(-8+8)-
D C| =y/121+0 =121

ID C|=11

(-8)
D A=(-6+6) +(-5+8)’

D Al=/(0)"+(3)" =0+9

D A=+9

D A=

LA

W Wbk th & 4 P

/
S b b 4D
\

\
/
/

il

Diagonal distance of
|AC| and |B D|

IN-ENEE
AC|=\/(5+6) +(—8+5)
|AC|=4/(12)" +(-3)°

|AC|=+121+9

AC|=

B D|=|-6-5] +-8~(-5)
B D|=(-11)" +(-B+5)
|B D|m/12l+ —3 \/121+

B D|-V130

+‘ -8— )‘2

By Pythagoras theorem
(Hypotenuse)2
(AC)* = (DC)? + (AD)?

= (Base)” +( Perpendicular)’

(VI30) = (12" +(3Y

130=121+9

130 =130

LHS=RH.S

Lengths of both diagonals are same it

is a rectangle.
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Q.9 Show that the point

M(-1, 4),N(-5, 3),P(1,-3) and

Q(5,-2), (are vertices, 'of a

parallelogram. (K.B'+ A:B)
Solution:

Ay —x1|2+|y2—y1|2

IM N|= \/\ —5— |3 4

M N|=\/(—5+1) +(—1)2
M N|:m:m
M N|=+17
IN P|= \/\1
N P|=/(L+5) +(-6)°
IN P|=[(6)" +(6) =36+36
IN P|=+72

IN P|=+/36x2

IN P|=642

P Ql=l5-1 +]-2~(-3)°

P Q|=(4) +(-2+3)°

P Q|:«f16+(1)2

IPQI=W

P Q=17

M Q- \/|5 |24

M Q|=\/<s+1> (—6)2
D JMQ|=y/(6) +36

M Q| =36 +36

M Q|=

M Q|=+36x2

M Q|=6v2

+|3 3|

M)
- \
J
(a2 2
" r]
b 5 # B -191' 460’
\ X
3 —1 | 2)
2 -2)
4|Pd-3)
5

Length of a diagonal

N Ql=\5-(-
IN Q|=(5+5)" +(-5)

N Q= [a0)" +(25)

+|2 3|

IN Q|=+100+25 =+/125
m«ZN =907, if
(Q)"+(MN)’ =(QN)’
(6v2) +(\7) = (Viz5)
36x2417.5125 |
72'+17 2125

89= 125

They are not equal, so it is not right

angle.
But [M N|=|P QJand|N P|=|M Q|
Opposite side are equal so it is a

Parallelogram.
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Q.10 Find the length of the diameter of
the circle having centre atC(-3,6)

and passing through P-(1, 3).
(KB + A:B)

Solution:

(1,3)

C(3,6)

CP is the radius of a circle
So

C P|= \/|_3_]f +6-3

 Pl= (47 + (7

IC P|=+16+9
IC P|=+/25
IC P|=5

Diameter = 2 radius
Diameter = 2(CP)
Diameter = 2(5)
Diameter = 10 units.

Recognition of Midpoint

(K.B + A.B)

B S S S
R(-2.0) |2 1} '0(2,0) |

b (Y AL N PQO
.
A (LY +0,(0,-3)

y

Let P(—2, 0) and Q(2, 0) be two points on the
x-axis. Then the origin O(0, 0) is the mid-
point of P an Q, since

L D2X =X X, =X

|OP}= 22 [0Q[and the' points P,-O; and Q
are collinear,

Similarly the origin is the mid-point of the
points P,(0,3)and Q (0,—3)since

|OR|=3=|0Q,| and the points

R,0and Q, are collinear,

Mid-Point Formula

Let P(x.Y,) and P,(X,Y,) be any two

(K.B + U.B)

points in the plane and R(x,y) be midpoint

of points P, and P, on the line segment PP,
as shown in the figure below

A
+Y
Py(x;,
" A% ¥)
M(x;y) R(xy)
y X—Xxq X3—X N(XZ’y)
Y
: Pl(xp)’l)
X
X ;(, 0 x x "Rl
"Y' o—x_xlﬁc—xz—Xﬂ
Y

If line segment MN parallel to x-axis has its
midpoint R(X,y) then X;=X=X+X

R )

similarly y =172 ; Yz

Thus the point R(x,y)= R[% yﬁ;)’z}

is the midpoint of the points P,(x,,y,) and

P (%, Y,)-
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Verification of the midpoint formula

(K.B + A.B)

S R
R
%)+ (- w) -

And

2 2
+ X +
|P2R|=\/(X12 2_X2j +(y12y2_y2j
_ X1+X2_2X2T+[y+yz_2§’2jz
2 2
2 2
— Xi_xzj +(Y1_y2j
2 2
2 2
— XZ_le +(Y2_Y1J
2 2
1
\/x - Al

:>|P2R|=|PlR|=E|P1P2|

|PP2|

Thus it verifies that R(Xlzx yl;sz is

the mid point of the line segment PRF,

which lies on'the line segment since
AR+ [PRI=(RR|

gExample # 3 (K.B+AB)

Let ABC be a triangle as shown below. If
M,,M, and M, are the middle points of the

line segments AB,BC and CA respectively,

find. the ' coordinates of M, M, “andM,.

Also ' determine—~ the type of the
triangle M,;M,M, .

Solution:
Mid-point of
-3+5 2+8
AB:M{ > ,T}:Ml(l,S)
Mid-point of
BC = M[SZS,SZZ} M, (5.5)

B(5.8)

M, M,

A(-3,2) M, c(5.2)

And mid-point of

AC = M[S 32+2} M,(1,2)
2 2

The triangle_ M;M;Mj, has side's with length

MM} 2 [(5-1)+ (5-5) =& +0 =16 =4
(

MM =\(1-5) +(2-5)° =(-4)" +(-3)
~16+9=25=5

And

|M1M3| :\/(1—1)2 +(2—5)2 - \/02 (=

All the lengths of three sides are different.

Hence the triangle M;M,M, is a scalene

triangle.
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Q.1 Find the midpoint of the line
Segments_-joining each 'of /the
following pairs-of points

(K.B +'A.B)

Solution:

(@) A(9,2),B(7.2)
' | (MTN 2016, 17, SGD 2017, D.G.K 2016)
Let M (x,y)be the midpoint of AB,
Then by midpoint formula

(XX Yty
(X’y)_( 2 2 j

9+7 2+2
M(x,y)=M| — ,——
(xy) ( > j

(5

~M(8,2)
(b)  A(2-6),B(3.-6)

(LHR 2017, MTN 2014, 15, 17, SWL
2015, SGD 2013, D.G.K 2014)

Let M(x,y)be the midpoint of AB
then by Midpoint formula
XX Vit
Xy =y
(uy)=[A5% B2

M(x,y):M[?,LfJ

5 -7
ol

M (X, M (2.5,-6)

y)
(©  A(-81).B(6.1)
(

(LHR 2017, GRW 2017)
Let M.(x,y)be the midpointief AB
then by, Midpaint formula
XX Y,
Xpy)=s | Aot A
()2 A2
8+6 1+1]

M(x,y):M(_ B

M (x,y) =M (-L1)

(d) A (_4 .1 9) ’ B (-4 ) -3)
Let. M(x,y)be the midpoint of AB
then by Midpoint formula

(X EX Vit
(X’y)_( 2 2 j

M(x,y)zM[#,g—;?’j

M (% y) = ( ;4 b;}

M(x,y)=M(-4,3)
@  A(3-11),B(3-4)

(LHR 2017, GRW 2014, MTN 2014, 15,
SGD 2015, SWL 2015, 16, FSD 2017,
BWP 2016)

Let M(x,y) is the midpoint of AB

+X, Y,V
M(X,y):(Xiz 2 12 2j

M(x,y)=M (%,—11_4]

2
M(x,y):M[g,%Sj

M(x,y)=M(3,=7.5)
()] A+(0,0), B (0, =5)

(LHR 2017, GRW 2016, FSD 2016, SWL
2014, D-G.K 2015)

Let M(x,y) is the midpoint of AB
_[XtX% Bt
() ( 2 2 j
0+0 0-5
M(x,y)=M| —,——
(ny)-m(%52.2°)
0 -5
Mixy)-m(3.5]

=M (0,-2.5)
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Q.2

Solutio

The end point P of a line segment
PQ is (-3,6) and its midpoint-is
(5,8) findthe coordinates of the

end point Q. (Fsp2017)  (K.B +U.B)
n:

P
(-3,6)."

Q.3

+ ®

M
>.8)

the midpoint of PQ

XtX% Yity,

M(x,y)=| —%,+—%

{2 2
(o X%

2
-3+ X
2

5x2=-3+X
10+3=x
x=13

_NtY,
y 2
8:6+y

2

2x8=6+Yy
16-6=y
y=10
Hence point Q is (13,10)
Prove that midpoint of the hypotenuse
of a right triangle is equidistant from it

three vertices P(-2,5),Q(13)and
R(-10).  (K.B+AB+U.B)

5=

Solution:

.d ?\/|X2_X1|2+|yz_y1

(XY Y
(X’y)_( AR j

|2

PQ=yl-2-1f +5-3
P Ql=\(-3) +(2)°
P Q|=»\/9+4

P Q=13

QR et (1) s=F
[QR|=(1+2)*+(3)°

Q R|=,[(2)2+9=Jm
QR|=+13

P RI=y[-2(-1)f +[5-0f
P R|=J|—2+Jf+|5|2
PRI=\(-17+(57 = VI 25

P R|=+/26
whether it is right angle triangle or
not, we use the Pythagoras theorem
(PR)"=(PQ)"+(QR)
2 2 2
(vV26) =(V13) +(+13)
26 =13 +13
26 =26 (Satisfied)
It is a right angle triangle and PR is

hypotenuse.
Midpoint of PR

i) [ Z2E0)

2 2
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(i)

(iii)

IMP| \/1 25 \/1+25
4 4 4
mP| £ 22
4
|MP|=@
; 2
-3 215 F
M R|=,[—-(-1) +=-0
A= 2] 45

1)?
&)
IM R|= 1.2
4 4
M R|= 1+25
N 4
-2

Hence proved

Q.4 1f '0(0,0),A(3, 0)and - B(3,5)are
three points in the plane find M;
and M, as midpoint of the line
segments AB and OB respectively
find [M,M,|. (K.B+U.B)

Solution:

M, is the midpoint of AB

Ml(X,y)=|\/|1 X1+X2’y1+sz

= Ml &Ej
M, is the midpoint of OB

M{’%*'Xz’lef)’zj
2 2

:M2(0+3’0+5j
2 2

Now

|M1M-2|=\/B—3
- [25) +0
- _73}2+0

2 2
H-

P
22
2

7N\

|M1M2| =

3
M,M,|=—=
| 1 2| 2
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Q.5 Show that the diagonals of the
parallelogram having vertices

A(1,2),B(4,2),C(-1,-3)and
D(-4,-3) bisect-each other.
(K.B+A.B+ UB)
Solution:
'ABCD-is parallelogram with vertices
A(12),B(4,2),C(-1-3),D(-4,-3).
Let BDandAC the diagonals of
parallelogram intersect at point M.
Finding midpoint of AC
Using midpoint formula

X, Y+
Ml(xly):()ﬁz 2’y12y2j

1-1 2—3)

Ml(x,y):Ml(T,T

weu(t 2o

Midpoint of BD,

-1
Mz(x,y):Mz(O,?j
As M, and M, Coincide, 'So /the

diagonélé of \the~parallelogram-bisect
each other. —

L|Ad2| [Bd2)
446-5-4%- hd 3 4 5 o>
X' " X
3
D3} -, 3),
5
2 ‘Kv

Q.6 The wvertices of a triangle are
P(4,6),Q(-2-4)andR(-8,2).
Show that the length of the line
segment joining the midpoints of

the line segments PR,QR is %%
(K.B+A.B+U.B)

Solution:
M, the midpoint of QR is
—2-8 —4+2
M,(X,y)=M,| —,
(uy)=m [ 2222
w2
2 2
=M, (-5,-1)
LA
71/
) A ARNEY,
%—0*9 B /1 B Z-lJ l’
o i i
h
sl

M, the midpoint of PR is
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Mz(x,y)zM(?,e’L;j [P\Q| < /(6)+ (10)* =+/36+100
" (X )—|\/| __4 § |P Q|=x/136

V)T W55 [P Q|=14x34
M, (x.y) =M, (-2.4) P Q=234
Now P Q|
' L LY
MM, | = |5+ 2 +[4+1] 7 V34

OR
|M1M2|: (_3)2+(5)2 £|PQ|=@
IM,M,|=/9+25 2
Hence we proved that

|M1M2|:\/§ ||\/| M |=1|PQ|
P Q|=\lll|4+2|2+|6+4|2 2

Review Exercise 9

Q.1  Choose the Correct answer

Q) Distance between points (0, 0) and (1, 1) is (K.B +U.B)
(LHR 2017, GRW 2013, 16, SWL 2013, 15, FSD 2017, SGD 2016, 17, MTN 2013)
(@0 (b) 1
(c) 2 (d) V2
(i) Distance between the points (1, 0) and (0,1) is (K.B +U.B)
(LHR 2016, FSD 2013, SWL 2013, SGD 2013, BWP 2013, 14, MTN 2016, 17)
(@0 (b) 1
(©) V2 (d) 2
(iii))  Midpoint of the points (2, 2) and (0, 0) is (K.B +U.B)
(8 (1,1) (b) (1,0)
(c) (0, 1) (d) (-1,-1)
(iv)  Midpoint of the points (2, -2) and (-2, 2) is (K.B + UB)
(@) (2,2) (b) (-2,-2)
(c) (0, 0) @@
(V) A triangle having all sides equal-is called (K.B +U.B)
(EHR 2013, GRW 2014, SWL 2014, 15)
(a) Isosceles (b) Scalene
(c) Equilateral (d) None of these
(vi) A triangle having all sides different is called (K.B +U.B)
(a).Isosceles (b) Scalene
(c)-Equilateral (d) None of these

ANSWER KEYS
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Q.2  Answer the following which is true and which. is false

Q) A line has two end points (K.B + U.B) (False)
(i)  Aline.segment has oneend point (K.B +U.B) (False)
(i) Atriangle is formed by the three collinear points (K.B +U.B) (False)
(iv) _ Each side of triangle-has two collinear vertices. (K.B +U.B) (True)
(v) | % "The end points of each side of a rectangle are Collinear (K.B + U.B) (True)
.(vi) All the points that lie on the x-axis are Collinear (K.B +U.B) (True)

(vii)  Origin is the only point Collinear with the points of both axis separately (True)

Q.3 Find the distance between the
following pairs of points
Solution:

0 (63)(3-3)
A(6,3),B(3,-3)

d :\/|X2 _X1|2 +|y2 _y1|2
A B|:\/|3—6|2+|—3—3|2

|AB|=(=3)" +(-6)
|AB|=0+36
AB|=35
|AB|=J3x5
|AB|=3\5

i)y  (7,5).(1-2)
A(7,5),B(1-1)

|2

d:\/|X2_X1|2+|yz_y1
[AB|= 71 +J5-(-1)f
|AB|=4/(6)" £(5+1)
_|AB|=\(36(6) =365 36
L AR =72 =362
|AB|=6V2
(i) (0,0),(-4,-3)
A(0,0),B(~4,-3)

d= \/|X2 _X1|2 +|y2 - y1|2
[AB|=Jo-(-4) +o-(-3)
[AB|=1(4) +(3)°
|AB|=16+9
|AB|=25
|AB|=5

Q.4 Find the midpoint between
following pairs of points

Solution:
(i)  (6,6),(4,-2) (SWL 2017, SGD 2017)

‘2

(ii), ~—(=5,7),(~7,-5)

X 4% Vi+Y,
M =M RIS S
(ny)=m[ 53k 5

5-7 —7-5
M(x,y)=M| —,——
(X y) 2 2 j
M(x,y):M _—12_712J
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(i)  (8,0),(0,-12) (LHR 2016, SGD 2016)
X+X YitY,
M(x,y)=M| 1—2 =2
(uy) =557, 200
8+0 0-12
M(xy)=M| ——,——
o) sm( 250 02
. 8 -12
"M(XY)=M| =, —
) =m( 552
M(X,y)=M(4,-6)

Q.5 Define the following

Solution:

(i) (K.B)
Co-ordinate geometry is the study of
geometrical shapes in the Cartesian
plane (or coordinate plane)

(JICollinear Points| (K.B)
Two or more than two points which
lie on the same straight line are
called collinear points with respect to
that line.

(i) (K.B)
The points which do not lie on the
same straight line are called non-
collinear points.

(iv) (K.B)
If the lengths of all three sides of a
triangle are same then the triangle is
called an equiljteral triangle.

2cm 2cm
B-2cm C
AABC'Isjan equilateral-triangle.
(v) (K'B)

A triangle\is called a scalene triangle

if measures of-all'sides are different.

A

3cm 2cm

C 4em B
AABC is a Scalene triangle.

(Vi)

(vii)

isosceles Triangle (K:B)

An' isosceles triangle is a triangle
which has two of its sides with equal
length while the third side has
different Iengtz.

dem dem

B  3em C
AABC is an isosceles triangle

Right Triangle

A triangle in which one of the angles

(K.B)

has measure equal to 90° is called a

right triangle.
A

—
C B

AABC.is aright.angled triangle.

(viii)}, A ‘Square is a“closed fiéure formed

by ‘four non- collinear points such
that lengths of all sides are equal and
measure of each angle is 90°.

(K.B)
A 2cm B

H L]

2cm 2cm

1 []

C 2cm D
ABCD s a square.
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CUT HERE

SELF TEST
Time: 40 min Marks: 25
Q.1  Four possible answers (A), (B),{(C) & (D)to_each-question are given, mark the
correctanswer. (7x1=7)
1 The point(-3,1)liesin __ Quadrant.
I()D\) 1St (B) 2nd
2 The x-coordinate of the point is called
(A) x-axis (B) Origin
(C) Abscissa (D) Ordinate
3 Which ordered pair satisfies the equation y =-2x+ 1?
4 If (x—1,y+1)=(0,0)then(x,y)is:
(A)(L-1) (B)(-11)
(©) (L) (D) (-L-1)
5 The three points P, Q and R form triangle if and only if they are non-collinear and
(A |PQ|+|QR| :|PR| (B) |PQ|+|QR| <|PR|
© |PQ|+|QR|>|PR| (D) |PQ|+|QR|£|PR| _
6 Distance between S(—1,3)and R(3,-2),is:
(A) |SR| =41 (B) |SR|=~/41
© |SR| =36 (D) |SR| =45
Midpoint-of (3,2) and (4,-3)is:

© (%2) (D) None of these
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Q.2
(i)
(i)

(i)

(iv)

(v)

Q.3
€Y
(b)

Give Short Answers to following Questions. ' . (56x2=10)
Draw the graph of the relation'one mile'= 1.6 km.

Find the-value' of ' m and c of ‘the line-by expressing them in the formy =mx+c, when

9X+6y="7.

Check whether the points P(—2,-1), Q(0,3) and R(1,5) are collinear or not?

The end point P of a line segment PQ is (—3,6)and its mid point is(5,8). Find the
coordinates of the end point Q.

Draw a triangle where P(-3,2),Q(4,3)and R(4,4)

Answer the following Questions. (4+4=8)

Find k, given that the point (2, k) is equidistant from (3, 7) and (9, 1).

Solve the following pair of equations in x and y graphically. x=3y ; 2x-3y=-6

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skills

of the students.
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