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Class — 09 Topic — Distance and Section Formula

1. A(-3,2),B(-5,-5),C(2,—3)and D (4, 4) are the four points in a plane. Show that ABCD is

arhombus but not a square.

Solution
The given pomnts are A (3, 2), B (-5, -5), C (2, —3) and
D (4. 4).
AB= \[[-5-(3)] +(5-27 A3.2) 044

= Je5+3 7
= 2+ P
- Vi ® AN

.,
= /53 units B (-5, -5) c@ -3

J2- O +[B3-3] =J@+57 +3+5)
= m = J49 + 4 = /53 units
CD= @-2+[4-3] =y +@+37
- m = J4+49 = /53 units
DA= 3-4'+Q-4)
= m = Jm = ﬁ units
AB =BC=CD=DA.
- ABCD 1s etther a thombus or a square.
Diag. AC= \[2- (- 3)F + (-3-2)°
J2+3)' +(-5)
V57 + 57 =25+ 25 = /50 = 52 units.
J2+3) +(-5)

BC

Diag. BD

45T +[4-(-9F
J@+57+ @+5)
BN N TPl
= 162 = 942 units

-. Diag. AC = Dhag. BD
o ABCD 15 a thombus but not a square. Proved
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2. Find the co-ordinates of the circumcenter of AABC with vertices ar A (3, 0), B (-1, -6) and

C(4, -1). Also, find its circum-radius.

Solution  The vertices of the given triangle are
A(3.0.B(-1.6)and C (4. -1).
Let O (x. v) be the circumcentre of AABC.

Then, A(3,0)
OA =0B
= 0A’=0B’
Now. OA*= OB’ A
= x-3P+@-0"= k-DF+-6F B (-1, -6) C@,-1

= (x=3V+y =@x+12+@+6)
= X+ —6x+9 =x+3 + 2+ 129+ 37
= 8x+12y+28 =0

= x+3v =-7T (1)

And, OB =0C”

= [x-C D + v-C 6)]° =(x- 4y’ th- D
= (x+1V+@+6 =@x—-4  +@+1)

= X +y+2+ 12y +37=x+)y -8+ 2+ 17
= 10x+10y+20=0

= x+y=—2 (i)

Solving (1) and (1), we getx =1 and y =—3.
. The circumcentre of AABC 15 O (1, -3).

Circum-radins = 0A = -J(l - 3]] +(—3- U)]
= 2+ 3
=J4+9 13
= ql"ﬁ units.

3. KM is a straight line of 13 units. If K has the co-ordinates (2, 5) and M has the co-ordinates
(x, -7), find the possible values of x.

Solution  We have, KNI' —(r—E) +(7- 5)
= KM —x +4 —4x+ 144

ol

= KM = x> —4x + 148 —13(uhits ————
But KM =13 (given) K (2, 5) M (x,-7)
=  KM’=169 . (if)

. From (1) and (1), we get
169 =x"—4x+ 148
= X —4x-21=0
= ¥—Tx+3xr-21=0
= x(x—T+3(x—- ?) =0
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4. Find the co-ordinates of the centre of a circle which passes through the points A (0, 0),
B (-3,3) and C (5, -1). Also, find the radius of the circle.

Solution
Let P (x, ¥) be the centre of the circle passing through the
pomnts A (0. 0). B (3. 3) and C (5. -1

Then, PA =FB € (5.-1)
= PC
= PA’=PB’
— PCE A0, 0)
Now, PA’=PB’
= @-0+0-0’=@+3y+@-3)

= x+) =X +9+6x+y +9—6y B(-3-3)
= 6x—6y =-18
= x—y =-3 (1)

And. PB’=PC’
= @x+3Y+e-3" =G-57+@+1)
= X +9+6x+3 +9—6y =x +25-10x+1°+1+2y
= l6x—8y=8
= 2x—y =1 (1)
Subtracting (1) from (1), we get
—x=—4 = x=4

Substituting x = 4 in (1), we get

4—y=-3 = y=7
Hence. centre of the circle 1s P (4. 7).
Radius of the circle = PA

= J4-0' +(7-0)’
= J16+49 = \f65 units.

5. The centre of a circle is C (-1, 6) and one end of a diameter is A (5, 9). Find the co-ordinates

of the other end.

Solution
Let the other end of the diameter of the circle be
B (x. ¥) whose one end 1s the point A (3, 9).
The mud-point of AB 15 . >B (x.
5+x 9+y
22
The centre of the circle 1s C (—1. 6).
Since the centre of the circle 1s the mid-point of AB._
94+ 9-]—}.1 A(5,9)
= — a]l =
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6. Find the distance between the following pairs of points.

(@)  A(-25)and B(3~7)
(i)  A(4,5)and B(-3,2)
(i)  A(—4,—4)and B(3,5)

Solution

) Using the distance formula AB = /(x, — x1)% + (y, — y1)? we get

AB = J(3 —(-2)) + (-7 -5)?

=+/52 + 122 =+/25 + 44 = /169 = 13 units

(ii) Using the distance formula AB = /(x, — x1)% + (y, — y1)? we get
AB=/(=3-4)2+(2-5)2 =/(-7)2+ (=3)2 = V49 + 9 = V/58 units

(i) We have AB = J(s — () + (- () =VZ+ 2 =VI9 781 =

V130 units

7. By using the distance formula, prove that each of the following sets of points are vertices of
a right triangle:
(1) (4"4')' (3'5)r (_11 _1)
(ii) (12,8),(—2,6),(6,0)

Solution

(i) Let the points (4, 4), (3, 5), (—1, —1) represent the points A, B and C,
respectively. Then, AB> = (3-4)2+(5-4)?=12+12=2
BC2=(—1 - 3)24+ (-1 =52 =(-4)?+(-6)2 =52
and CA? = (4 — (-1))* + (4 — (-1))" =52 + 52 = 50
Since BC? = AB? + CA?, it follows from the converse of the Pythagorean
Theorem that the triangle ABC is a right triangle, with right angle at A.

(i) Let the points (12, 8), (—2, and 6), (6, 0) represent the points A, B and C,
respectively. Then AB? = (=2 — 12)? + (6 — 8)? = (—14)%? + (—2)%2 = 200

BC? = (6 — (—2))" + (0 — 6)2 = 82 + (—6)% = 100
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and CAZ = (12 — 6)2 + (8 — 0)% = 62 + (8)2 = 100
Since AB2 = BC? + CA?, it follows the converse of the Pythagorean Theorem

in which the triangle ABC is a right triangle with right angle at C.

8. Show that the triangle with vertices (4, 3), (7, —1) and (9, 3) is an isosceles triangle.

Solution

Let the points (4, 3), (7, —1), (9, 3) represent the points A, B and C, respectively.
Then, AB? = (7 — 4)? + (=1 — 3)? = 32 + (—4)? = 25,

BCZ = (9—7)% + (3 — (—1))” = 22 + 42 = 20,

and CA2 = (9-4)2+(3—-3)2=52+0%2=25

Since AB? = CA?, we get AB = CA.

Therefore, the triangle ABC is an isosceles triangle.

9. Show that the triangle with vertices (a, a), (—a, —a) and (—a 3,aV3 ) is an equilateral

triangle.

Solution

Let the points (a,a), (—a, —a) and (—a 3, a\/§) represent the points A, B and C,
respectively.
Then AB? = (—a —a)? + (—a —a)?
= (—2a)? + (—2a)? = 4a% + 4a® = 8a?,
2 2

BC? = (—a\/§ - (—a)) + (a\/§ - (—a))
= (-av3+a) +(aV3+a)

2
2{(-aVv3)" + a?} [« (a—Db)? + (a+b)? = 2(a? + b2)]
= 2(3a% + a?%) = 8a?

and CA% = (a - (-av3)) +(a- av3)’ = (a+av3)" + (a—aV3)’

2

= 2{a? + (aV3) '} [~ (a + b)? + (a—b)? = 2(a% + b?)]
= 2(a% + 3a?%) = 8a%.

Since, AB? = BC? = CA%,we get AB = BC = CA.

Thus, the triangle ABC is an equilateral triangle.
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10. Find the value of x such that AB = BC, where A, B and C are (6, —1), (1, 3) and (x, 8),

respectively.
Solution

A (6,—1),B (1, 3) and C (x, 8) such that AB = BC.

Wehave AB2 = (1 — 6)? + (3 — (—1))" = (=5)2 + 4% = 41,
andBC2 = (x — 1)2+(8=3)%2 = (x — 1) + 25

Since AB = BC,we have AB? = B(C?

> (x — 1)% + 25 = 41

>kx-1)2% =16

=>x—1=+14

=>x=1+4+4

Therefore,x = 5,-3.

11. Which point on the x-axis is equidistant from (7, 6) and (-3, 4).
Solution

Let us take (7, 6) and (—3, 4) to be points A and B respectively. Let C (x, 0) on x-axis
be the point which is equidistant from A and B, that is AC = BC. This implies

AC? = BC?

S -7D2+0-6?%=(x—(-3)" + (0 — 4?2

= x? — 14x + 49 + 36 = x> + 6x + 9 + 16

= —14x + 85 = 6x + 25

= 60 = 20x

= x = 3.

Thus, the required point is (3,0).
12. An equilateral triangle has one vertex at the point (3, 4) and another at (-2, 3). Find the
coordinates of the third vertex.
Solution

Let us take the two given vertices to be A (3, 4) and B (—2, 3). Let the third vertex of
the equilateral triangle be C(x, y). Then AB = BC = CA. This impliesAB? = BC? CAZ?.
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Since BC? = CA?, we get
x+2?2+@F-3°2=x-3*+F -4

X2 +4x+4+y>2—6y+9=x2-6x+9+y?—8y+ 16
10x + 2y — 12 = 0

S5x+y—-6=0 (D)

Next, since AB? = BC?, we get

(-2 -32+B - 4?=x+ 22+ (y — 3)?

=25+ (-1 = x+ 2?2+ (y - 3)*

=26 = (x + 22+ — 3)? -.(2)

From (1) we havey = 6 — 5x.Putting this in (2), we get

x+ 2)2 + (6 —5x —3)2 =26

x+ 2)2+ (3 —-5x)% =26

x> + 4x + 4 + 9 — 30x + 25x% = 26

=26x2 —26x — 13 =0 =22x2-2x—1=0
—b+vbZ—4ac 2+ 4-4(2)(-1)

>x=

2a - 2(2)
_Zi\/ﬁ_2+2\/_ 1++3
4 2
When x — +\/_ <1+\/_ =12—52—5\/§=%(7_5\/§)
When x = _\/_y— —5( 2\/§>=12_52+5\/§=%(7+5\/§)

Therefore, the coordinates of C are

(%(1 + ﬁ),%(7 —~ 5\/§)> or (%(1 - \/5)'% (7+ 5‘/§)>

13. Find the abscissa of points whose ordinate is 4 and which are at a distance of 5 from (5, 0).

Solution

Let the abscissa of the required point be x. Then A (x, 4) is at a distance of 5 from
B(5,0).Thatis AB =

= AB? = 5?2

=> x—-52?+ (4 -0)?2=25

> (x—-5?=25-16 =9

> x—5 =43
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=>x=5+3

= x = 2or8.
14. Find the relation that must exist between x and y, so that C (%, y) is equidistant from
A (6,—1) and B (2, 3).

Solution

Since CA = CB,we have CA%? = CB?
x—-62+F+D*=x-2?%+ - 3)?
x—-67-(x—-22=F-3?%-(@F+1)?°

x—-6+x—-2) x—-6—-x+2)=(Fy-3+y+DHy—-3-y-—-1)
(2x = 8)(—=4) = 2y — 2)(—-4)

2x — 8 =2y — 2

L

X —4 =y — lorx —y = 3istherelation between x and y.
15. Find the circumcenter of the triangle whose angular points are A (4, 3), B (—2, 3) and
C(6,—-1).

Solution

A (4,3),B(—2,3) and C (6, —1) are the vertices of the triangle ABC.

Let D(x, y) be the circumcenter of the triangle ABC. By definition

DA = DB = DC = DA? = DB? = D(C?

> x-42+@FF-3P2=E+2*+ (- 3)?
=x-62+(+1D?* .

The first two relations give us

x—4)?=Ex+2?>x—-4=4+x+2)

Butx — 4 = x + 2leadstothe absurdrelation-4 = 2,andx—4=—(x+2)

givesus 2x =2 or x =1.

From the last two relations in (1), we get

x+22+@FH-32=Kx=-6)2+(y+ 1)?

= 1+2°-1-6=F+D°--3?[x=1]

>9-25=F+1+y-3)y+1—-y+3)

= —16 = (2y — 2)(4) = 8y- 8

—8 = 8yory= —1.

Thus, the required circumcenter is (1, —1)
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