0 R|=\(-9) +(-3)
0 R|=+/81+9

Exercise 9.2 0 R|=+/90
|0 R|=9x10 =310

R(-4.1),P(5,-2)

Q.1  Show whether the points with | RP| = \/’5 - (—4)’2 +|-2 —1‘2
vertices (5,-2),(5,4) and (-4,1) are |RP | = \/(5 N 4)2 N (_3)2
the vertices of equilateral >
|RP| = \J(9) +9
triangle or an isosceles triangle
P(5.-2),0(5,4),R(~4.1) [RP| = V8149
Solution: |RP| =~/%0
We know that the distance formula is | RP| =~+/9%x10 = 3410

2 2 R|=| PR
:\/|x2_xl| — |OR|H PR
Two lengths of triangle are equal

We have P(5,-2),0(5,4
( ) Q( ) So it 1s a 1sosceles triangle

‘ 2

PO|= \/\5 =5 +la-(-2)

2 2
‘P Q‘ - \/(O) i (4 i 2) Q.2 Show whether or not the points
J A with vertices (-1,1),(2,-2) and
3 o064 (-4.1) form a Square
< " 4 .
3 A A Solution:

RN P(~11)O(5:4) R(2,-2) S (~4.1)
—R<4:1)-e<] S ‘ . -
4_6 — f—r_ﬂ! T 10 b} Distance = \/‘xz —x[ +|y, v

i 2 ""*-i s P Q|:\/‘5—(—1)2+|4—1|2
3 PG.2)
1 P O] = |5+1] +3[
) 5v P O|=+6"+9
P 0| =/(6) [P O|=+36+9
P O|=+9x%x5
Q(5.4).R(-4.1) Y
[P 0]=35

2 2
|0 R\:\/|—4—5| +[1-4| \QR\:\/‘Z—5|2+|—2—4\2




[0 ’[=(-3) +(6)
0 R|=5+36

[0 &|=

o =

0 R|=35

IR S| = \/|—4—2|2 (-2

IR S|= \/ 1+2 \/36+

IR S|=36+9
5=

R 8| =ox5
IR §|=35
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|5 P|=[-4— (=D +1-1]
s P|= \/(—4 +1)° + (0)2

5 71= ()

S P|=

1S P|=

If all the length are same then it
will be a Square all the length are
not equal so it is not square.

[P 0|=|0 R|=|R S| =|S P

Q.3 Show whether or not the points
with coordinates (1,3),(4,2) and
(-2,6) are vertices of a right
triangle?

Solution:
A(1,3),B(4,2).C(-2.6)

d = x, = + ]y =]
|4 B|=Ja-1 +|2=3]
4 B|=(3) +(-1)
|4 B|=+9+1

45]-

A

(-2,6)

aB) TPy 4l)

LA
‘h n = P W bdev- W

BC|=\-2-4 +]6—2f
B =224

B Cl=y(-6) +(4)
|B C|=+36+16

|B Cl=

€ A= \2-1 +fo-3f =(-3)"+(3)’

C A|=+9+9

C 4] =

By Pythagoras theorem
(Hyp) =(Base)” +(Perp)’

(V2] =(s) +(Vio)



52=18+10

52=28

Since 52 = 28

So it not right angle triangle.

Q.4  Use distance formula to prove
whether or not the points

(1,1),(-2,-8) and (4,10) lie on a

straight line?
Solution:
A1), B(—2, 8) C(4, 10)

|4°B| :\/\_2_1\ +|_s_1|

|4 B|=(-3) + (-9)

|4 B|=9+81
48]
|4 B|=~/9x10
|4 B|=3+10
M"L_&"‘“)_f
ST
/
/
<i‘1109375 45-:-110/ T
K ; X
/
it
.2,8)4 z

5 = 4= (=2)] +po—(-s)f
B C]:\/(4+2) +(10+8)

1B .C|=4/(6) +(18)

|B C|=+/36+324

|8 C|=

|B C]=+/36x10

|B C|=6v10

4 C| = JJ4—1[ + o1

4 C|=(3) +(9)

|4 C]=Vo+81

|4 C|=

|4 C|=+9x10

|4 C|=3v10

|4 C|+|4 B|=|B (]|
3410 +34/10 = 6410
610 = 6+/10

It means that they lie on same line
so they are collinear.

Q.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
AM|= B

\/12—3]2 +K -7 = \/|9—2]2 +[1-K[

JE (K -7) = (7Y + (1K)’

Taking square on both Side
2 2
(\/1+K2+49—14K) :(\/49+1+K2—2K)

K2—14K +50=50+K* -2K

K 14K 350 50 K7 +2K = 0

~12K = 0
2%

12
K =0

Q.6 Use distance formula to verify
that the points

A(0,7),B(3.,-5),C(-2,15) are

Collinear.
Solution:

d = v, =+, - [
|4 B|=3-of +|-5-7]
48] =) + (-12)

|4 B|=9+144

|4 B|=

|4 B|=/9x17




52=18+10

52=28

Since 52 = 28

So it not right angle triangle.

Q.4  Use distance formula to prove
whether or not the points

(1,1),(-2.-8) and (4,10) lie on a

straight line?
Solution:
A1), B(-2, —8) C(4, 10)

4B \/\_2_1| + \_8_1\

14 B|= J(3) +(-9)°

|4 B|=V9+81
4]
|4 B|=~/9x10
|4 B|=310
LY S f
. /
/
/
4#\110?&75 43-2-113/ T
; X
A
[
JJ)—J z
BC|= \/| 2)[ +[1o—(-8)["

B C]:\/(4+2) +(10+8)

B C|=(6) +(18)

|B C|=+/36+324

[B =

|B C|=+36x10

|B C|=6v10

4 C|= JJa=1[ +Jro-1]
4 Cl=(3) +(o)

4 Cl=Vo 181

|4 Cl=

|4 C|=+9x10

|4 C|=3v10

|4 C|+|4B|=|B C|
3410 +34/10 = 6410
610 =64/10

It means that they lie on same line
so they are collinear.

Q.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
AM|= B

\/]2—3]2 +K-7" = \/\9—2]2 +1-K[

JE (k-7 = (7Y + (1K)

Taking square on both Side
2 2
(J1+K2+49—14K) :(\/49+1+K2—2K)

K*—14K +50=50+K* —2K

K 14K 350 50 K7 +2K = 0

~12K = 0
7y

12
K =0

Q.6  Use distance formula to verify
that the points

A(0,7).B(3,-5),C(-2,15) are

Collinear.
Solution:
d =l —x [+, - [

|AB|:\/|3—O| |-s-7

4 B]=\J(3)" + (-12)°
\A B| = /9 +144
4 5]-

|4 B|=/9x17




|4 B|=317

B C|= \/|—2 -3 4|15 —(—5)|2
B C|= \/(—5)2 +(15+5)

B C|=25+(20)°

|B C|=~/25+400

|-

|B C|=v25x17

B C|=5V17
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543211“1.;150’
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5 \(3,5)
AN 4
\ 4 N

4C|=J2—0] +15-7]

|4 Cl=y(-2) +(8)
|4 C|=Va+064
40]=

|4 C|=ax17

|4 C|=2V17

|4 B[ +|4 C|=|B |
317 +217 =517
517 =517

Q.7

L.HS=RH.S So
They lie on same line and they are

collinear.

Verify whether or not the points

0(0,0) A(\B,l),b’(\/i—l) are

the vertices of an equilateral
triangle

Solution:

Q.8

d = \Jv.=x[ <[y, - [
|OA|:\/’\@—O‘ +lo-1f
041 (V) +(-1)
0 4]=3+1

04-

0 A|=
|OB|:\/|\E—O|2+|—1—O|2
0 8= (3) +(1)
|0 B|=~3+1

0 B|=

0 B| =
MBFJwggﬁTHA—ﬁ
|4 B| = Jo+(=2)

|4 B|=+/4

|4 B|=

All the sides are same in length so
it 1s equilateral triangle

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 length of its
diagonals are equal

Solution:

d = \/| x\ [, - yl
A(-6,-5),B(5,-5)



|4 B|=3V17

B C|= \/|—2—3\2 s (-5)
B Cl=(=5) +(15+5)

B C|=/25+(20)

|B C|=+25+400
5 Cl=
|B C|=+25%17
B C|=5V17
L
(2,13* 15‘
\12
\
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4C|= 20 +15-7]

[4.C=(=2) +(8)
|4 C|=V4+64
4=

|4 C|=ax17

|4 C|=2V17

|4 B+|4 C|=|B C
317 + 2417 =517
5J17 =517

Q.7

LHS=RHS So
They lie on same line and they are

collinear.

Verify whether or not the points

0(0,0) A(\B,l),B(ﬁ—l) are

the vertices of an equilateral
triangle

Solution:

Q.8

d = \/| |y2 yl
|OA|:\/|\E—O‘ to-1f

0 4= (<) + (1)
0 4=
04]-
0 4-

0 B|= \/]\E— of +|-1-0f

0 8=(+3) +(-1y
|0 B|=+3+1

05

0 B|=
MBFJngﬁTHA—ﬁ
4 B|=\J0+(-2)°

|4 B| = /4

4 B|=

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

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 length of its
diagonals are equal

Solution:

d = \/‘xz —x1|2 +‘y2_J’1|2
A(~6.-5).B(5,5)



P(1,3)

Recognition of the midpoint
formula for any two points in the
plane

Let £(x, y)and P, (x,.y,) be any
two points in the plane and
R(x, y) be midpoint of point P;

and P> on the line segment P1P> as
shown in the figure.

A
+Y
Py(x;,
[ A%:¥7)
M(x;y) R(x,y)
4 x—xy X3—X N(x'l’y)
A P](Ipyl)
X
h )I{l O Xy ) & X2 T
——Y' -— X — Il— ‘—Iz—x-—
v

If the line segment MN, parallel to
x-axis has its midpoint R(x,y) ,
then, x, —x =x—x

X, + X=X + X

X + Xy

2
Nty

2x=x+x,=>x=

Similarly, y =

Thus the point R (x, y)

:R(xl-;xzjyl—;yzj is the

midpoint of the points / (xl, yl) and

B (%,,3,)
Verification of the midpoint

formula
2
Nty
T,

|131R|_\/(M
2

1 1
RR|= (v, =) + (v =) =S |RP

2

and ‘QR|\/[—xlzx2x2j J{ylzyz yzj

x +x,+2x Y Y, +y, =2y ’
|%R|in——§——zl +(4__€r__z

OR
1
|P2R| :_\/(xl _xz)2 +(y1 _yz)z
2

1
=[2R|=|RR|=—|RR.|

Thus 1t verifies that
R[M+% N+ b,
T2

2

of the line segment P1RP; which
lies on the line segment since

|BR|+|BR|=|RA)

j 1s the midpoint



