Chapter 28. Distance Formula

Exercise 1(A)

Solution 1:
(i} (-3, 6) and (2, -6)
Distance between the given points

- J2+3F +(-6-6F
= J5F +(-12¥

(i) (-a,-b} and (a, b)
Distance between the given points

- J(a+af +(b+b}
- J(2af + (Y

= J458° + 467

= WJ& +b?
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(iv) [J§+ 1, 1) and [D, ﬁ)
Distance between the given points
- V(0-43-1F + (317
=31+ NF+34+1-243
NG

=22




Solution 2:

Coordinates of origin are O (0, O).
(i) A(-8,6)

AO= J0+8R +(0-6F =64+ 36 = /100 = 10

(i) B(-5,-12)
BO= ((0+5F +(0+ 127 - 257 144 - 169 = 13

CO = J{D— ¥ +(0+ 158 = JB4+ 225 = 289 = 17

Solution 3:

It is given that the distance between the points A (3, 1) and B {0, %) is 5.
AR =5

AB? = 25

(0-3¥ +(x-1¥F =25
9+ %% +1-2x =25
x¢ - 2% -15=10
x2-5x+3x-15=0
Wl -5+ A x-51=0
(x-5Nx+31=0

¥ =50,-3

Solution 4:

Let the coordinates of the point on x-axis be (x, 0).
From the given information, we hawve:

Jix— 117 + (04 8F = 17
(x— 117 + (O + 8F = 289
xZ + 121 - 22% + 64 = 289
x? - 22%x - 104 =0

%% - 26x + 4x - 104 = 0
Wi 261+ Hx—-261=10
(x-26)x+4=0

% = 26, -4

Thus, the required co-ordinates of the points on x-axis are (24, 0) and (-4, Q).




Solution 5:

Let the coordinates of the point on y-axis be (0, y).
From the given information, we have:

JO+8F +(y-4f =10
(O+ 8F +(y-4F =100
64+ ¢ + 16— 8y = 100
ye -8y -20=0

wo — 10y + 2y - 20 =0
yiy-10)+ {y-10)=0
(v-10)(y+2)=0

y = 10,-2

Thus, the required co-ordinates of the points on y-axis are (0, 10) and {0, -2).

Solution 6:

It is given that the co-ordinates of point & are such that its ordinate is twice its abscissa.
5o, let the co-ordinates of point A be [, 2.
We hawve:

JIx - 4F +(2x- 37 = 410

(x-4F +(2x-3F = 10

%2+ 16-8x+ 4f + 9-12x = 10

S5x? - 20x+15=10

%% —dx+3=10

X2 =x-3x+3=0

Ww—-11-3Ax-11=10

(x—1x-31=10

=13

Thus, the co-ordinates of the point A are {1, 2) and (3. &).

Solution 7:

Given that the point P (2, -1} is equidistant from the points A (3, 7} and B (-3, a).
~PA=FB

PA2 = PB2

(a-2F +(7+ 1P =(-3-2¥ +(a+ 1F
& +4-4a+64=25+a+1+2a
42 = 63

a=7



Solution 8:

Let the co-ordinates of the required point on x-axis be P {3, 0).
The given points are A (7, 6) and B (-3, 4).
Given, PA=PE

PaZ - pBA

(x=7F +(0-67 = (x+ 3P + (0- 47
XX+ 49-14x+ 36 =% + 9+ 6x + 16
60 = 20x%

¥ =23

Thus, the required point is (3, 0).

Solution 9:

Let the co-ordinates of the required point on y-axis be P (0, y).
The given points are A (5, 2) and B (-4, 3).
Given, PA=PB

pAZ = PB?

(0-5F +(y-2F = (0+ 47 +(y-3F
2o+ d—dy = 16+ yE + 9 -6y
2y = —4

W= —2

Thus, the required pointis (O, -2).

Solution 10:

(i} Since, the point P lies on the x-axis, its ordinate is 0.

[ii) Since, the point O lies on the y-axis, its abscissa is 0.

[iii) The co-ordinates of P and Q are (-12, 0} and {0, - 16) respectively.

PQ= Ji-12-07 + (0+ 16 = J/T44+ 256 = /400 = 20

Solution 11:

PQ = {(5- 0F +(10-5F = 25+25=50 -5
QR = (6 -5F +(3- 10F =1+ 49 = 50 =52
RP = (0-6F +(5-3F =36+ 4= /40 = 2410

Since, PQ =QR, A POQR.is anisosceles triangle.




Solution 12:

pqu{a_o +{2+ 4 =642 urits
QR:J[E—B +{2-5F =3Lunits
RS=J3+3 +(5+ 1 =6-Lunits
PS = \[ —3-0F +({-1+4F =3Zunits
4 =3I0units

QSz\((Ei+3:] +{2+1° =3J10units
+PQ=RS and QR =PS,

Alzo FR=05

.. PQRS is arectangle,

PR =y(3- O +(5+

Solution 13:

AB = f(-3-1P +(0+3F =J16+9=425=5

BC ={4+3F +(1-0F =/49+ 1= 50=52
CA=fl- 4P +(-3-1F =3+ 16=425=5
AR = CA

A, B, Care the vertices of an iscsceles riangle.
AB? + CA% =25+ 25 =50

C* - (5¥2¥ - 50

o ABZ 4 CAZ = BC?

Hence, A, B, C are the vertices of aright- angled triangle.
Hence, AABC is an iscsceles right-angled triangle,

Area of &&BC=%  MB x CA

=lx5x5
=

=125 sq.units



Solution 14:

AB = (1-5P+(5-6F =16+ 1 = /17
BC=+(2-1F +(1-5F = J1+ 16 = /17
CO=(6-2F+(2-1F =16+ 1= 17
DA = (5-6F +(6-2F =1+ 16 =417

AC=(2-5F +{1-6F = O+ 25= 34
BD = 4f{(6- 17 + (2-57 = 25+ 9 = .34

Since, AB=BC=CD=DAand AC=BD,
A, B, Cand D are the vertices of a square.

Solution 15:
Let the given points be & (-3, 2), B (-5,-5),C(2,-3) and D {4, 4),

AB = -5+ 3F + (-5-2F = a4+ 49 = 53
BC = J(2+5F +(-3+5F = a3+ 4= 53
CD = \(4-20P +(4+3F = J4+ 49 - 53

DA = A(-3-4F +(2- 47 = J49+ 4 - /53

AC=J2+3F+(-3-27 =25+ 25 =52
BO = (4+ 57 +(4+ 57 = yBI+ 81 = 22

Since, AB=BC=CD=DAand AC # BD
The given vertices are the vertices of a rhombus.

Solution 16:

AB=CD

ABZ=CD?

(-6 +3)2+(a+2)2=(0+3)2+(-1+4)?
G+aZ+4+4a=9+9

a’+4a-5=0

a2-a+5a-5=0

ala-1)+5(a-1)=0

(a-1)(a+5)=0

a=1lor-5

It iz given that a is negative, thus the value of ais -5.



Solution 17:
Let the circumcentre be P (x, v).
Then, PA=PB

PAZ = PB?

e-5)2 4+ (y- 12 = (x- 11)2 + (y- 1)2
¥+ 25-10x=x2+121-22x

12% =96

x=8

Also, PA = PC
PAZ = PC?

(-5 +(y- 12 =(x- 112+ (y- 9)?
x24+25-10x+y2+1-2y=x?+121-22x+y2+81-18y
12x+ 1ay=178&

Jx+dy=44

24 + 4y = 44

4y =20

y="5

Thus, the co-ordinates of the circumcentre of the triangle are (8. 5).

Solution 18:
AB=5
ABZ=25
(0-3)2+(y-1-1)2=25
9+y?+4-4y=25
y2-4y-12=0

yi-by+2v-12=0
yly-6)+2(y-6)=0
(y-6){y+2)=0
y=1086-2

Solution 19:

AB =17

AB< =289
(11-x-2)2+(6+2)2 =289
xZ+81-18x+ 64 = 289
x2-18x-144=0

x?2 - 24x+ 6x-144 =0
x(x-24) +6(x-24)=0
(x-24) (x+6)=0
x=24,-6



Solution 20:
Distance between the points A (2x- 1, 3x+ 1) and B -3, -1) = Radius of circle
O AB =10 (Since, diameter = 20 units, given)
AB<=100
(-3-2x+ 1) +(-1- 3x- 1)%= 100
(-2-2%)2 + (-2-3x)2= 100
44+ 4%2 £ Bx+ 4+ 92+ 12x =100
13x% + 20x-92=0
% = -20 + 400 + 4784
265
-20+72
P
25
,_46
13

Solution 21:

Let the co-ordinates of point Q be (10, v).
PQ =10

PQZ =100

(10-2)2 + [y + 3)2= 100
64 +yZ+ 9+ 6y =100
y2+6y-27=0
y2+9y-3y-27=0
yly+9)-3y+9)=0
(y+%{y-3)=0
yv=-93

Thus, the required co-ordinates of point Q are (10, -9) and (10, 3).

Solution 22:

(i} Given, radius = 13 units
.. PA=PB =13 units

Using distance formula,

BT = f-2-2F -4+ 7
- 16+ 9
-5

=5

Using Pythagoras theorem in A PAT,

ATZ2=PAZ-PT2=149-25=144
AT =12 units

(i) We know that the perpendicular from the centre of a circle to a chord bisects the chord.
L AB=2AT =2 = 12 units = 24 units



Solution 23:
PQ = [5-20° + (4-2Y
_JT3

= 3,6055
=361 units

Solution 24:

We kknow that any point on x-axis has coordinates of the form (x, Q).
Abscissaof pointB =11
Since, B lies of x-axis, soits co-ordinates are (11, 0).

AB = (11-7F + (0-3F
- J16+9
=25

=5 units

Solution 25:

We know that any point on y-axis has coordinates of the form (0, ).
Ordinate of pointB =9
Since, B lies of y-axis, so its co-ordinates are (0, 9).

AB = JI0-5P +(9+ 37
- 25+ 144

= +/169
=13 units




Solution 26:
Let the required point on y-axis be P (0, y).

PA = J(O-6F +(y-7F
= 36+ y% + 49— 14y
= Jy? - 14y + 85

PB = J(O- 4F + (y + 37
= 16+ y% + 94 By

= f¥¥ +6y + 25

From the given information, we have:
PA _ 1

FBE 2
PaZ 1

PRz 4
wo— 14y +85 1
W 16y+25 4
Ay? - 5y + 340 = y2 + By + 25
3y? —E2y +315=0

- 621&8;14— 3780

S S

W o=

G5
Thus, the required points on y-axis are (0, 9) and [D, §J .



Solution 27:
Itisgiventhat PA: PBE=2:3

PA 2

PE 3
pat 4
PEZ 9

(x-1F +(y+3F 4

(><+2]2+I:y—2]2 9
“+1-2x+ v+ 946y 4

x2+4+4x+y2+4—4~;_9

Ax? = 2%+ y2 + 10+ 6y) = d0x® + i+ w2 + 8- dy)
Ux? — 18x + W2 + 90+ 5y = 4 + 16x + @ + 32 - 16y

Sx? + 5y¢ - 3dx+ 70y + 58 =0

Hence, proved.

Solution 28:

AB = fla-3F +(-2-0F =Jf +9-6a+ 4 =&’ —6a+13

BC=ofld-af +(-1+2) = ya® + 16— Ba+ 1 = y/a’ - Sa+ 17

CA=f(3-4F +(0+1F =T+ 1 =2

Since, triangle ABC is a right-angled at A, we have:

AB? + AC?=BC?
—a’-6a+13+2=2%-8a+17
= 2a=2

=3
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