Coordinate Geometry

Exercise-8.1
Question 1:

Find the distance between the following pairs of points :

1. (2,-3), (7,9
2. (-3,4),(0,0)
3. (a+b,a-h),(b—a,a+h)

Solution :

1. Here, A(x,, v, = A2, -3) and
thza Vz) =(7,9)

AB? =(X1 - X2)2 + (V1 - Vz)z
=(2-7F +(-3-9F
=25+ 144
= 169

L AR = Y169 = 13

. The distance between the given pointsis 13

2. Here, Alx,, v,) = A-3, 4) and
B(Xza Vz) =(0, 0}
AB? =(X1 - Xz)z + (V1 - Vz)z
=(-3- 0OF +(4-0F
=9 + 1&
=25

SAB =25 =5
. The distance between the given points is 5.

3. Here, Alx,, v,) =Ala +b, b-a)and
Blx,, v,) =Bla-b,a +b)
AB* = (% = Xz)z + (g = v b
=[{a+b] - (a-b)F+[(b-a) - (a +b)F
={2b¥ + (-2aF
= 4h? + 457
= 4{z5" + b?)

CAB = \J4(a® +b?) = 2(&® +b?)
The distance between the given points is 2,/{a® + b?),
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Question 2:
A point P on X-axis is at distance 13 from A(11, 12). Find the coordinates of P.
Solution :

The y-coordinate of any point on the x-axis is zero.

Let, P(x, 0) be a point on the x-axis such that the distance of it from A(11, 12) is 13 units.
PA =13

- PA?=169

S (x=11)2+ (0 - 127 = 169

52— 22x + 121 + 144 = 169

5 X% —22x + 265 = 169

x2-22x+96=0

Sx2—16x—6x+96=0

S (x—=16)(x-6)=0

S X—16=00rx—-6=0

L X=160rx=6

.. The required point on x-axis is P(x, 0) = P(16, 0) or P(x, 0) = P(6, 0).

Question 3:
Using distance formula, show that A(2, 3), B(4, 7) and C(0, -1) are collinear points.

Solution :

Let us find AB, BC, AC.
AB® = (X1 - Xz)z + (V1 - Vz)z
ABT =(2 —4)P +(3-7F

=4+ 16
=20
. AB =.P0 =25
BC2 = (4-0F + [7-(-1)F
=16 + 64
=80
BC = /80 = 445
ACE =(2-0F +[3-(-1)F
=4+ 16
=20
L AC =420 = 245
= 4.5 >

- AB 4+ AZ =BC
LA B, and C are collinear and A lies between B and C.



Question 4:
Find a point on Y-axis which is equidistant from P(-6, 4) and Q(2, -8).

Solution :

The x-coordinate of any point on the y-axis is zero,

Let A(0Q, v) be a point on the y-axis which is equidistant from

P{-&, 4 and (2, -8).

AP = A0

©AP? = AGR

S0-(-8)F + (y-4* =(0-2F + [y-(-8)

L36 +yE -8y + 16 =4 +vF+ 16y + 64

L 2dy =— 16
16

-5

=
3

~ The required point on the y-axis is &(OJ - %J
Question 5:

P(x, y) is a point on the perpendicular bisector of the segment:’lB joining A(2, 3) and B(-4,
1). Find the relation between x and y.

Solution :

|
F 3

Pix, v)

Il || Nl

F‘l Ll LI B
b3 -4,1)

L

P{x, ) is a point on the perpendicular bisector of the line
segment joining A(2, 3) and B{ - 4, 1).

So Pis equidistant from A and B,

L PA=FB

S =2+ (y-3F =(x-(-F + (y-1F

Lt + 4+ TGy + 9 =% + 8+ 16yT + T -2y + 1
slZx+ A4y +4=0

S3x+y+1=0 ceon (1)

Hence, if P(x, y)is any point on the perpendicular bisector
of AB then the relation between x and v is 3x + v + 1 =0,



Question 6:
If the distance between A(10, 8) and B(a, 2) is 10, find a.
Solution :

Here, AB =10

AB =100

5 (10 —a)?+ (8 -2 =100

2100 — 20a + a + 36 = 100

~a2-20a+36=0

Sa(@a-18)(a-2)=0

S (@a-18)(a-2)=0

.a-18=0o0ra-2=0

SLa=18ora=2

So if the distance between A(10, 8) and B(a, 2) is 10, thena =18 or a = 2.

Question 7:

m4B = 90 in the triangle whose vertices are A(2, 3), B(4, 5) and C(a, 2). Find a.

Solution :

A(2,3)

-

B C
{4, 5} {a, 2)

In AABC, msB = 90r

L BB® 4+ BC® = ACE

L(2-4F +(3-5F +(d-aF +(5-2F =(2-a" +(3-2F
4 +4+16-8a+a7 +9=4-da+a +1

L da =28
La=23 -7
a

Hence, if msB = 907, then a = 7.



Question 8:
A(-3, O) and B(3, O) are the vertices of an equilateral AABC. Find coordinates of C.

Solution :
Let the coordinates of Cin equilateral AABC be (x, v,
- AB =BC =AC (Equilateral triangle)
. AB? = BC® = AC?
AB? = BC?
(=323 +(0F =(x-3F +(y-0F
36 = —6x + 9 + 47
W oEx +yE =27 L (1)
BC? = AC?
L (x=3P +(yv-0F =(x +3F + (y-0F
WP oBx + 94y =% 46+ 9 4+
12% =0
x=10
Substituting x = O from equation (2) in equation (1),
(0P -6(0) + v =27

v =27
o= 1227
y = £33

. The coordinates of C are (0, 3+3) or (0, - 3430

Question 9:

A(1, 7), B(2, 4), C(k, 5) are the vertices of a right angled AABC,
1. Find k, if LA is a right angle
2. Find k, if LB is a right angle

3. Find k, if LC is aright angle

Solution :



Here, A(1, 7), B(2, 4), C(k, 5) are the vertices of a right angled triangle.
AB2= (1-2P+(7-4F=1+9=10
BC2= (2 - kP + (4 -5y
=4-4k+k’+1

=k?-4k+5

AC?=(1—kpP+ (7-5y
=1-2k+k?+4

=k?-2k+5

1. LAis aright angle.

. BC?2= AB? +AC?

S k?—4k+5=10+K -2k +5

-2k =10

~k=-5

Hence, if LA is a right angle in AABC, then k = -5.
C
—
A B

2. /B is aright angle.

- AC?= AB? + BC?

S k?-2k+5=10+K-4k+5

S 2k=10

k=5

Hence, if £B is a right angle in AABC, then k = 5.
A

—
B C

3. LCis aright angle.

" AB?=BC?+ AC?

2 10=k2—4k+5+K-2k+5

5 2k?-6k=0

~k?=3k=0

S k(k=-3)=0

S k=0ork=3

Hence, if LC is a right angle in AABC, thenk =0o0ork =3



—
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Question 10:

Show that the points P(3, -3), Q(-3, -3) and O(0, 0) are the vertices of an isosceles right

angled triangle.

Solution :
P

3z 6

= I
0

N £
P(3,-3), Q(-3,-3)and O(Q, O) are the given pcints,
POP =(3+3F +(-3-3F =36+0=36
O0F = (0 +30F + (0 +3F

=9+9
= 18
OP? =(0-37 +(0+ 37
=9+9
= 18§
We get, Q02 = OF? = 18
OP = 0Q =418 = 342

Further, OP2+ QQ? = 18 + 18 = 36 = PQ?
Qis aright angle in APOQ and OP = Q0.
. APOQ is anisosceles right angled riangle,

Exercise-8.2

Question 1:

Find the coordinates of the point which divides the line-segment joining A(-1, 7) and B(4, 2)
in the ratio 3 : 2 from A.

Solution :



Alxy, vy ) = A-1, 7) and B(x,, v,) = B4, 2) are the given points
Let P(x, v) be the point on AB such that %=§

m_23
n oz
© F(x,y) divides BB from A in the ratio 3 2
mx, + N,
m+ n
_ 34 +2(-1)
h 3+2
10
-5
=z
_ MYy +NYy
T m+n
_ 3(2) +207)
T 342
20
5
=4
cx=2andy =4
- The coordinates of the point which divides &B in the ratio

3:2from A are (2, 4]

X =

Question 2:

P(1,y) is a point on BC. (0, 2) and (3, 5) are the coordinates of A and B respectively. Find
AP
the ratio PB and the value of y.

Solution :

Let P(1, v) divide BB in the ratio =° from A
M

Alxgyr) = A02), Blxg,v,) =B(35), Plxy) =P(Ly]
AP m

Let — = —
FEBE n

_omxy +onxg
T T m+n
m{3] + n{0)
m +n
L m4n=3m
L2m=n
m o _ 1
)

L 1l=

2
_ My, + vy
m <+
_ _1{5}+2(2) m
DA [—

. S0, takingm =1 and n = 2]

>
P

Ly =3

from A and the

2P, y) =P(1,3) divides AB in ratio % = é

value of vis 3.
. The required raticis 1 ; 2and y = 3.

Question 3:

Find the coordinates of points which divide the segment joining A(0, 0) and B(4, 8) in four

congruent segments.



Solution :

There will be three points, which divide AB in four congruent segments.,
Let P, G and R. be the points dividing &E in four
congruent segments {eadh of length K, where K=0).

K " K = K " K

A P B
|: 1] |:|:| Q R |:4 3:|

P divides AB from A in the ratio
AP _ kK _1_m
PEE 3K 3 n’
cm=1n=3
Here A(x, v;) = A[0,0), B(x,, v,) = B(4,8) and P[x,y).
X + g
T T m4n
_ 1{4) +3(0) _
=T ix3 o !
v = My, + MYy
m +n
o U8 +3(0) _
St 1+ 3
Py =PIL2)
Mow, A-0Q-Band AQ = QB = 2K
. O is the midpeint of AB.

2K 2K
— H o i o
{ C'ﬁf'C' ! “ { 4?3 ]
O0+4 0+8
Q) = (2224227
= (24
Q=24 @)

Also, Q-R-Band QR = RB =K,
R is midpoint of GBE.

me

R

[T ]

{4, 8)

M
=

2+4 4+8
.-.R[x,\,f}=[ =3 ]

=(3 ©)
SRk y) =R([3 6)
From equations {1}, [2) and (3], we get the coordinates

of points which divide AB in four congruent segments as
(1,2),{=2 4] and [3,6).

Question 4:
If A(L, 2), B(2, 1), C(3, -4) are the vertices ol_I"ABCD, find the coordinates of D

Solution :



A(1,2) B(2,1)

Dixy) C(3.-4)

A1, 23, B(2, 1), C(3, - 4) are the vertices of o"ABCD.
So midpoints of its diagonas AC and BD are the same.
:. The coordinates of midpeint BO

= The coordinates of midpeoint AC

_ (x+2 Yo+ 1} _ (1+3 2—4}

h 2 'z 2 "2

._.X-|2-2 _ 1;3and v;i =2;4

Lx=2andy =-3

L D0y =D002,-3)

Question 5:

(1, 1), (3, 2), (-1, 3) are the coordinates of mid-points of a triangle. Find the coordinates of
the vertices of the triangle.

Solution :

Pixvid

/\/\

Ay S(1, 1) ! Rixg, vs)

Let Px,, vy Qlxs, vo) and Rixg, v5) be the vertices of the triangle.
S(1, 13, T(3, 2), U( -1, 3) are the midpcints of QR, RE, PO respectively.

[Xz +H3 V2 +Va] =(1, 1)

2 2
LK =1 and V2 F¥s =1
2
LXKy My =2 R 3
a2 ()

Mext, T(3, 2) is a midpeint of PR,

. [X1+X3 ‘:‘1"‘?3] =(3 2)
. i

2 2
BT _3ang 2T Ys
2
Ly Xy =6 v {3)
and vy, +vy, =4 U 8

Also, 1X-1,3)is a midpoint of PQ



- [Xl +X2 Yy +V2J :(_1 3)

2 2
Nk R M P
' 2
Ly o, = -2 R )
andy, +v, =6 R ))

Adding equations (1),(3) and (5),

2{x, +%, +x,] =2+6-2=6

Sy A+, =3 a7
Subtracting eq. (1), {3) and (5) from equation
{7) one at a ime , we get,

%=1 x,=-3and x,=5

Adding equations (2], (4} and [6),

2{y, ty,ty) =2+4+6=12

LWy Ry, F Yy, =6 cen[8)
Subtractng eq (2),(4) and (&) from (8) one at a time, we get,
y, =4 vy, =2andy, =0,

. The vertices of AABC are

Py, = [L4)

Qe va) = (3:2)

Rixs, vs) = [50).

Question 6:

A(X1, Y1), B(Xs, Y2), (X3, Y3) are the vertices of AABC and D, E, F are the mid-points of the
sides BC, (wr'l, AB respectively. Prove that[] DEFB is a parallelogram.

Solution :
ALXy, V)
o o F. AT 2
| I E
B va) | o Clggr )



O is the midpoint of BC.

D[Xz t Xy ¥ +v3}

2 ! 2
E is the midpoint of CA&

E L S Y + ¥y .
FEE
Fis the midpoint of AB.

- F ><1 + Xz Vi + Vz .
h 2 ! 2
To prove oDEFB as a parallecgram, we show that,

the midpoint of its diagonals OF and BE are the same.
The midpoint of diagonal DF

X HX % KX W TV, VetV
_| =z > > >

(%t X hXg kX Yyt ¥, F Yty
4 ! 4
T e T R e
a * a
The midpoint of diagonal BE
%, + % VRREERY
- + 1 3 - + 1 3
= =
2 * 2

(1)

*

3 [2)(2 3, %y 2y, g +\/3]

4 ' 4
(Kt X A Xy Wyt tWe) (2)
4 ! 4

From (1) and {2), we can say that midpoint of diagonals OF and BE
are the same.
. oDEFBE is a parallecgram,

Question 7:

If A(-4, 3), B(10, 5), C(12, -9) are the vertices of a square, then find the coordinates of the
fourth vertex.

Solution :



Al-d, 3 B(10,5)

Dix, y) | {12, -9)

Al-4,3), B(10, 5) and C(12, -9) are the given points,
ABZ =(-4-10F + (3-57
=196 + 4
= 200
BC2 = (10- 127 + (5 + 97
=4+ 196
= 200
ACE =(-4-12F +(3+ 97"
=256 + 144
= 400
ABE = BCE =200
L AB =BC = 200
AB* + BC® = ACT
. B is right angle in AABC.
Hence, AB = BC and £B is a right angle
L AABC s anisoceles right angled triangle,
Mowi, we can find the fourth point D opposite to £B sudh that
oBCD becomes a square.
The diagonals of a square bisect each other.

.. The midpoint of a diagonal BD = The midpaoint of

a diagonal AC
_[x—i—iO v+5]:[—4+12 3—9]
B 2 2 2 2
x4+ 10 -4+ 12 v+5  3-9
. = and =

2 2 2 2

Lw==2andy =-11
. The fourth vertex of the square is D(x, y) =D( -2, - 11),

Question 8:

Find the coordinates of points which divide the segment joining A(-7, 5) and B(5, -1) into
three congruent segments. (Such points are called the points of trisection of the segment).

Solution :



|'l— K >
™ | e
L Il
7. 5) (5, -1)

L 2

=%

[

L{-7,5)and M(5, - 1) are the given points,
The two points divide [ in three congruent segments.
Let M and O trisect LM

LM K 1

N divides LM from L in ratio — = — = 2 = M yere ks0,
|WIdes oM N ratio NM 2K 2 I"I'l Wy ere,

m=1,n=2
Lixg, v, ) =L(=7, 5}, M(x,, v,) = M(5,- 1) and N(x, ).
mx, + nx,
m o+ n
_ 13 +2(7)
B 1+2

=-3
= My + My
m+n

_1{-1) + 2(5)

ST 1+z

=3
LN v) =N(-3 3) 1)
Mowy, M- 0-M and NO = OM = K
Qs the midpant of MM

N 3 M
(3, 3) (5, -1)
o = (2522

-1, )
SOV =L ) (D)

. From (1) and (2), the frisection points of LM are (- 3, 33 and (1, 1)

Question 9:

A(-4, 2), B(-2, 1), C(4, -2) are collinear points. Find the ratio in which B dividesflcT from A.

Solution :

Let B{-2, 1) divide AC from & in the ratio % = %

Alxy, vi) = A-42), Clxg, vyl = Q4 -2) and Bix, v) =B(-2, 1)
M, + Ny

T m+n

_ m{4) +n{-4)

B m+n

L=2m-2n = 4m-4dn

L Bm = 2n

-2

Question 10:

Show that A(2, 3), B(4, 5) and C(3, 2) can be the vertices of a rectangle. Find the
coordinates of the fourth vertex.



Solution :

Al2,3) Bi4, 5]
O
Dix, ¥} (3, 2)

A(2, 3), B(4, 5) and C(3, 2) are the given points.
ABZ= (2 - 4P+ (3-5Y
=4+4
=8
BC2=(4—3F+ (5-2Y
=1+9
=10
AC2=(2-3¢P+ (83-27
=1+1
=2
AB2+AC%2=8+2
=10
. AB2+ AC?=BC?
- In AABC, LA is aright angle,
- AABC is a right angled triangle. So, we can say that A, B and C can be the vertices of a
rectangle whose fourth vertex is D(X, y) opposite to vertex A,
Now, the diagonals of a rectangle bisect each other
. The midpoint of AD = the midpcint of BC
, (x+2 v+3] _ [3+4 2+5]

4 4

2 2 2 2
x+2 3+4 w+3 245
. = and =

2 =2 2 =2

cx=5andy =4
.. The fourth vertex of the rectangle D(x, yv) = D(5, 4.

Question 11:

(2, 1), (-1, 2) and (1, 0) are the coordinates of three vertices of a parallelogram. Find the
fourth vertex.

Solution :
D"{x", ") FL1 i [ _I?l!x_. ¥)
P
Fa
/.’
Bi:1.2)7, C{1, 0)
- % ){
hl 4 ,’
R _"
b ra
V. T ]
D'{x, v')

Here (2, 1), (-1, 2) and (1, 0) are the three vertices of a parallelogram and the fourth vertex
needs to be found.
The fourth vertex can be obtained in three different ways.



1. oABCD is a parallelogram with vertices A2, 1), B(-1, 2) and C(1, O},
Let the coordinates of D be (x,v).
The midpoints of the diagonals BD and AC are the same.
ox-1_2+41 _ y+2 _ 140

=2 =2 2 2
sw=4dandy =-1
2 Blx y) =D(4-1)
2. oABD'Cis a parallelogram with vertices A(2, 1), B(-1, 2) and (1, O).
Let the coordinates of D' be (%', v' ).

The midpcints of the diagonals AD' and BC are the same.
X2 _-l4l Ly 41240

2 2 2 =2
Lx'=—2andy =1

D, ) =D-2 1)

3. oACBD" is a parallelogram with wertices A(2, 1), B(-1, 2)and C{ 1, O).
Let the coordinates of D" be (", v").
The midpoints of the diagonals CO" and AB are the same.
x4 2 -2 +1 "+ 0 1+2
L = 5 and ¥ 5 = —
Lcx'=0andy" =3
LD, " Y=D"0 3)
The coordinates of the fourth vertex of the parallelogram
are(4,-1)or (-2, 1) or (0, 3.

Exercise-8.3

Question 1:
Find the area of AABC whose vertices are A(4, 2), B(3, 9) and C(10, 10).

Solution :

[FACR, v, 0, Blx,, vy, and Clxg, v, ) are the vertices of AABC, then
1
Area of AABC = 5 R I o A e A I S AR B

- Area of AABC = %|4(9— 10) + X10-2) + 10(2-9)|

Loa v 24-70]
2

50
T2
=25

. Area of AABC is 25,

Question 2:
Find a if the area of AABC is 5. The coordinates A, B, C are (2, 3), (4, 5) and (a, 3).

Solution :



A2 3), Bl4, 5) and Cla, 3) are the vertices of AABC
Given that the area of AABCis 5 5q. units,
CAABBC) =5

%'Xj_(\/fz_ Va) + Xz(\?‘rg_vl) + Xg(vl_\?‘rzﬂ =5
é|2(5—3)+4(3—3)+a(3—5)|= 5

314+0-2a]=5

L 4-2al =10
Ld4-2a=100or 4-2a=-10
c2a=4-10or 2a =4+ 10
L Z2a=-6o 2a=14
ca=-3ora=7

Question 3:

Find the area of__] ABCD where coordinates of A, B, C,Dare (0, 0), (1, 2), (2, 5) and (1,
A)respectively.

Solution :

D(L, 4) c(2,5)

AfD, 0 B(1, 2)

A0, 0y, B(1, 20, C(2, 51 and D( 1, 4) are the vertices of oABCD.
From the figure, it is dear that the area of oABCD is equal

to the sum of the areas of ARBC and AACD

. Area of pABCD = Area of AABC + Area of 480D .. ... (1)

L AMABC) = %I Xy ¥y = Ve ) XpYg = V) + X5l — vy )|
= loz-5 4+ 15-0)+ 20-2))

= Z|0+5-4|

i = (N D = W

(2)

A(AACD) = %|0(5—4) +2A4-0) + (0-5)]

1
= =10 +8-5]
3
= - v 3
= B
From the results, (1), (2) and (3), we get,
1 3
Area of oABCD = zs+t3 =2

o Area of pABCD is 2 59, units,

Question 4:

A(1, 5), B(3, -1), C(-5, 5) are the vertices of AABC. Find the area of ADEF, if D, E, F are the
mid-points of the sides of AABC.

Solution :



All. 5)

| |
B(3, -1)! E I C({5,5)

A1, 5), B(3, —1)and C( -5, 5) are the vertices of AABC,
The midpoint of 2B is D,

1+3 5-1
=D =D — | =Dz 2
(4w =D(1E2, 22 =02 2)

The midpoint of BC is E.

3-5 -1+4+5
= =E|l=——= =Ef-1, 2
Cova) =E(252, 5=, )

The midpoint of AC is F.
1-5 5+5

LFlxg, wed = F(T, > J =F(-2, 5]

o Area of ADEF

i
= 5 [ %30%s = e ) + ®alys = va) + %alyy — v )|

= %mz— 5) + (~1)(5 - 2) + (-2)(2 - 2)|
- Y6-34+0]
2
g
=3
Question 5:

(9, @), (6, 7), (2, 3) are the coordinates of the vertices of a triangle. If the area of the triangle
is 10, find a.

Solution :

A9, a), B(6, 7)and C(2, 3) are the vertices of the AABC
Area of ABBC is 10

L AAABC) =10

1
Elxi(VQ - V3) + Xg(Vg - v1) + Xa(\b‘rl - ngll = 10

%|9(? S 3 +6(3-a) +Aa-T) = 10

_-é|36+ 18 - 6a + 2a - 14| = 10

1
L=|40 - dal =10
2 |

|40 - da| =20

A0 - da=-200r40 - 4a = 20
Lda=600r da =20
ma=15ora=5

Exercise-8
Question 1:

Can A(3, 4), B(0, -5), C(3, -1) be the vertices of a triangle ? If your answers is yes, find the
area of the triangle. Hence find the length of the altitude on BC' .



Solution :

A(3, 4)

B(0, 5] T3, -1)

A(XL v1) = A(3.’ 4).! B(XQ.I Vz) = B(Oa _5:] and C(XSJ VS) = C(3.’ - 1)
AB? =(3-0F 4+ (4 +57

=9+81
=90
L AB =490 =310 Lol
BC? =(0-3) + (-5 + 1F
=9+ 16
=25
SBC=-25=5 a2
ACT =(3-3F + (4 + 1¥
=0+ 25
=25
L AC= P25 =5 N )

Hence, from (1), (2) and (3], the sum of the lengths

of any two segments from 4B, BC and AC is not equal to the length
of the remaining line segments, Hence, the given points A, B

and C are non-collinear,

o AB and Care the vertices of a triangle.

Mow, the area of AABC

1
:z | Xl(\b‘rz - Vg) + Xz(\/’g - Vl:] + Xg(\y’ll - V2)|

- %|3(—5 P4 O(1- 4) + X4+ 5)]
1

—§|—12+O+27|

15

)

Also, altitude &M L BC in AABC,

.~ Area of ABBC

= %base x altitude

- Lpcxam
>
15 _1
? = 2X5XAM

Substituting the values of area of AABC and BC from the results
{2) and [4) respectively.

L AM =3

. The length of altitude is 3.

.~ The area of a friangle is 1—; and the length of altitude

on BCis 3.

Question 2:

If A(5, 2), B(3, 4), C(x, y) are collinear and AB = BC, then find (x, y).



Solution :

A5, 23, B(3, 4)and Clx, v) are collinear and 2B = BC
~ A-B-CandBisa midpoint of AC
x+5 y+2
=13 4
556
X+ 5

=3 and =4

Yo+ 2
2

cx=landy =6

syl =1(1,8)

Question 3:

2 11
Show that A(0, 1), B(2,9) C (3? T) are collinear. Find which point is between the remaining
two. Also find the ratio in which /A B is divided by C from A.

Solution :



Ak ) = AD, 1), B, v2) = B(2, 9), Sl v) = €5, 1)

AB? =(0-20° +(1-97°

=4 +64
=63
L AB =468 =217

2 2
Mext, BC? = [2—%} +[9—HJ

IO

_ 16 + 256
B
_ 272
9
272 _ 4
LBC = 222 = 217
5 =3V

2 2
Next, AC2 = @—o] + [ﬂ— 1]

3
2 2
5 -5
3 3
_4+64
9
:@
9
Eg 2
L AC = g_gJﬁ

Here, AC + BC = %Jﬁ + 27

[2+4JJﬁ=2Jﬁ ’

3
So, AC + BC = AB.
A, B and Care collinear points,
Alzo A -C-B. So Clies betwesn A and B,

- C divides BB from A in ratio 22
CE
2
ac 3V
B 4 2

- Cdivides AB from & inratio 1:2.

Question 4:
Find k if A(k, 2), B(3, 1), C(4, 2) are the vertices of a right angle triangle.
Solution :

A(k, 2), B(3, 1), C(4, 2) are the vertices of a right angles triangle.
AB2=(k—3F+ (2 - 17
=k?-6k+9+1

=k?-6k + 10

BC?= (83— 4P+ (1-2)¢

=1+1

=2

AC?= (k— 4P+ (2 = 2¢
=k?-8k + 16

There are three possible cases:
Case 1:



mZLA =90°

5. BC2=AB?+ AC?

5 2=k?-6k+ 10+ K-8k + 16

5 2=2k?— 14k + 24

5 2k?—14k +24=0

S k2P—T7k+12=0

Sk(k—4)-3(kk-4)=0

L (k=4)(Kk=-3)=0

k=4 ork=3.Butfor k = 4, the points A and C are equal so we cannot take k = 4. Thus, in
this case we get k = 3.

Case 2:

m4LB = 90°

~AC? = AB? + BC?

S k?—8k+16=K—-6k+10+2

S4=2k

k=2

Case 3:

mZ£C =90°

" AB?=BC?+ AC?
k?—6k+10=2+K-8k+16

L 2k=8..k=4

But for k = 4, A and C are equal. So k#4

i.e., For the vertices A(k, 2), B(3, 1) and C(4, 2),
£ C =90° is not possible.

Thus, for m£A = 90°, we get, k = 3, for m4£B = 90°, we get, k =2 and m4£C # 90.

Question 5:

A(3, 0), B(0, 4) and C(3, 4) are the vertices of AABC. The bisector of £C intersected B in
AD _ CQ
D. Hint: The resultD 5 — DA

Solution :

D B{O, 4)

Af3, 0]



A(3,0), B(O, 4) and C(3, 4) are the vertices of ARBC,
ACE =(3-3P+(0- 47
=0+ 1&

SAC =fie =4
BC? =(3-0F + (4 + 47

=940
SBC =49

=3
InA8BC, the bisector of 2T intersects AB in D).
CAD _ AC

"~ DB B

. — ) AD m .
O divides AB from A in ratio 58 "BE -3 -1 (From Hint)

m=4 n =73
Alxy vy ) = A3, 0), Blx,,y,) = B(O, 4)and D(x, v).

_omix, + g
 m4+n
_ 4(0) +3(3)
443

9

7
_ My, +nyy

m 4+ n
4(4) + 3(0)
BET
_ 18
T 7

9 16

Dix, y) = D(?, 7}

Question 6:

A(3, -4), B(5, -2), C(-1, 8) are the vertices of AABC. D, E, F are the mid-points of sidechr

, C:’l and AB respectively. Find area of AABC. Using coordinates of D, E, F, find area of
ADEF. Hence show that the ABC = 4(DEF).

Solution :

Al3, -4

B(5, -2) ! D l Cl-1, 8)



Alxg, vy ) = A3 - 4),

Bix,, v, =B(5 -2)

Clxg, va) =C( -1, B).

IF A, v, ), B(x,, vy ), Clxg, vy ) are the vertices of AABC, then

1
Areg of AABC = 5 [0y = vad + 3ol — vy )+ gy —vall

© ABABC) = 2| A-2-8) + 8 + 4)- -4 + 2)|

= 213-10) + X12) - £-2)|

= %|—30+60+2|

g

2
=16 1)

o Area of ABBCis 16,

The midpcint of BC is D.

D(E, 2+ 8] =D(2,3)
2 =2

The midpoint of CA& is E.

E{E, 4 8] —E(1,2)
2 2

The midpoint of AB is F.

F[B + 5’ -4 - 2] ~F(4-3)
2 2

Area of ADEF

= 2122 +3) + 1(-3-3) + 4(3-2)|

- A(ADEF) = é|10—6 + 4
= %XS
-4 o f2)

From the results (1) and (2],

A(BABC) = 16 and A{ADEF) = 4

L AMABC) = 16 = 4x 4 = 4A(ADEF)

. The area of ARBC is 16 and the area of ADEF is 4,
So, ABBC = 4{ADEF),

Question 7:

Show that O(0, 0), A(a, 0), B(a, b), C(0, b) are the vertices of a rectangle. If P(x, y) is a point
in the coordinate plane, then prove using distance formula that PO? + PB? = PAZ + PC?.

Solution :



-

C B
(0. b) (a. b)
*Pix.y)
“~ 0.0 Ala, 0) g
v

0a% =(0-a¥ +{(0-0F =& L0 =3
AB® = (a-a)l +(0-b)® =b® LAB=b
BC? =(a-0F +(b-b)? =27 . BC =a
Co? =(0-0F +(b-0¥ =b* .CO=b
L 0A =BC and AR = CO {Cpposite sides are equal )
CB? =(0-aFHO-b)Y =4 +b°
L 0B =& +b?
AC? = (a-0F + (0-bf =a? + b?
CAC =& + b2

. OB =AC (Diagonals are equal.)

Hence, opposite sides are equal so0 Q(0, 0), Ala, D), B(a, b)
and C(0, b) are the vertices of a rectangle.

Pix, ) be any point in the plane containig rectangle.
L.H.E.

= PO + PB?

=(x-0F +(y-0F +(x-af +(y-bF
=x% + % +i(x-aF + (y-b)P

R.H.S

= Pa? + PC?

=(x-a)f +(y-af + (x-0F +(y-bf
=x? +y? +(x-af +(yv-b¥

© LHS. = RHS

L PO® + PB? =Pa? 4+ PC?

Question 8:

Find the coordinates of the points of intersection of the segment joining A(-3, -7) and B(3, 5)
with Y-axis.

Solution :



B(3,5)
X",., . i L X
OP
A
(=3, =-7) v

The point A s in the third quadrant and the point B is in
the first quadrant, so the y-axis divides AB.

The x-coordinate of any point on the y-axis is zero,
Assume the y-axis divides AB at point P(0, ) and F divides
AB from A in ratio A

AP
% =M, A(Xla V1) = A( _3.1 _7) and B(xza Vz) = B(BJ 5)
v = Aoy
A+l
ol AB )
A+l
L 3h=3
LA =
_ My vy
[
1s) + (7
= =1
1+1 { )
-2
2
-1
p(o.l V) = P‘:O.l_j-)

- The coordinates of the intersecting point of the
segment joining & and B with the y-axis are (0, - 1),

Question 9:

A(1, 1), B(5, 4), C(3, 8), D(-1, 2) are the vertices ofL1ABCD. If P, Q, R, S are the mid-
points of -1B B'C 'C.D DA respectively, show that[] PQRS is parallelogram.

Solution :

(-1, 2)
D

B
{5, 4}



A1, 1), B(S5, 4), O3, 8), D( -1, 2) are the vertices of oABCD,
The midpoint of 2B is P.

Cp[LtS 144) (55
2 2 2

The midpoint of BC is Q.

5+3 448
=04 6
o312, 2£%) - a4 8)
The midpoint of CD is R,
R[_B_i, 5+ 2] =R (1, 5)
2 2

The midpoint of DA is 5.

S[—l + 1}2 + 1} _ S[O, §J
= = 2
For showing oPQRS is a parallelogram we can show

that the diagonals bisect each other,
The midpcint of diagonal PR

5
—|3+137*°
2 2
15
=[2 22 Lot
22 (1)
The midpoint of diagonal 50
3
=la+0 ©*t3
2 2
15
=[z 2 o2
3 )

From the results [1) and (2],

Midpoint of diagonal PR = Midpoint of diagonal SG.
oPQRS is a parallelogram.,

Question 10:

Select a proper option (a), (b), (c) or (d) from given options :

Question 10(1):

If A(1, 2) and B(3, -2) are given points, then ...... is the mid-point OE.

Solution :

¢ P(Z, 0)

o U o 4 o
A P B
(1,2) (% v) (3,-2)

Let P(x, v) be the midpcint of line segment joining A(1, 2) and B(3, - 2).

1+3 _2-2
= andy = =——=
2 =2
-X:ﬂand :9
PAT ANV TS
sx=2andy =0
LR vl =R2, 0

Question 10(2):



One of the end-points of a circle having centre at origin is A(3, -2), then the other end-point
of the diameter has the coordinates ......

Solution :
a. (-3, 2)
A B
(-3, -2) (x, v}

Let, the other end point of a diagonal be B(x, .

LB is a dimeter of a drde so the center O(0, O}

becomes the midpoint of the line segment joining A3, - 2)
and Bix, y).

3+ x 2+

L0 = and 0 = Z

L3+ x=0and -2+y =20
Lx=-3andy =2
2 Blx v) =B([-3 2

Question 10(3):
The distance of A(x, y) from origin is..........

Solution :

d. A Zy?

For the distance between Alx, v) and the origin O(0, 0),
0A% =(x-07 +(y-0F
= x2 42
L 08 = JxE 4 yE
Question 10(4):
The foot of the perpendicular from P(-3, 2) to Y-axis is M. Coordinates of M are .....

Solution :

b. (0, 2)
It is clear from the following figure.



-4
-3
Po— M (0, 2)
(-3, 2)

-1
0 B T B
-1
9
YJ

Question 10(5):

The coordinates of the foot of the perpendicular from P(5, -1) to X-axis are .....

Solution :
d. (5,0)
This is clear from the following figure.
Y
2
-1
M(5,0)
K1 o 1 2 3 4 g
o] ®
p
__2 (5.'1]
9
YI

Question 10(6):
A(0, 0), B(3, 0), C(3, 4) are the vertices of a ...... triangle.
Solution :

a. right angled

A(0, 0), B(3, 0) and C(3, 4)
AB2=(0—3F+ (0—-0Y
=9+0

=9

BC2=(3—-3F+ (0—4Y
=0+16

=16

CAZ2=(3-0F+ (4-0Y



=9+16

=25

Now,

ABZ? + BC?

=9+16

=25

. AB? + BC? =CA?

~AABC is a right angled triangle and 4B is a right angle.

Question 10(7):

(1, 0), (0, 1), (1, 1) are the coordinates of vertices of a triangle. The triangleis ...... triangle.

Solution :

c. Isosceles

Let A(1, O), B(O, 1) and C(1, 1),
ABT =(1-0F +(0-17
=141
=2
AR =42
BC? =(0-1% + (1-1F
=140
=1
SBC =41 =1
Ca? =(1-1F + (1- 0¥
=0+1
=1
LCA=.1 =1
LBC=CA=1
o The triangle is isosceles,



Question 10(8):
A(1, 2), B(2, 3), C(3, 4) are given points ....... of the following is true.

Solution :

a AB + BC = AC

A1, 2), B(2, 3)and C(3, 4).
AB® =(1-2F + (2-3)
=1+1
=2
AR =2
BCE =(2-3F + (3-4F
=1+1
=z
“BC =42
ACZ = (1-3R + (2-47
=4+ 4
=38
CAC =B =2
Hence, AB + BC = 42 + 2 = 2.2
AR 4+ BC =AC
MNote : Also, AB = BC
. B is the midpoint of AC
Hence, () is also true
*¥The answer given at the badk of the textbook is
(b) and we have shown that () is also correct Hence
the question has two answers,



