Chapter 28. Distance Formula

Exercise 1(A)

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

- J2+3F +(-6-6F
=B F+(~15F

(i) (-a,-b} and (2, b}
Distance between the given points

= J(a+af +(b+b¥
= (2af + (DY

= J4a° + 47
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Distance between the given points
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Solution 2:

Coordinates of origin are O {0, D).

(i) A-8. 8)

AD= H0+8F + (0-6) = J6d+ 36 = 100 = 10

(]

(i) B{-5,-1
BO= J(0+57 +(0+ 127 = 25+ 144 = JT69 = 13

[iii) C (8,-15)
o - \,’(D— 8F +(0+ 157 = J64+ 225 = 289 = 17

Solution 3:

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

S AB=5

AB® = 25

(B3P« fx=1%=025
Dwliop 1= 25
%% - 2% -15=0

%% -5x+3%-15=0
W -5+ Ax-51=0
(x-S x+3)=0

¥ =G5

Soluticn 4:

Let the coordinates of the point on x-3xis be [x 0).
From the'given information, we have:

Jx- 112+ (0488 = 17

(%= 110 + (O+ 8)F = 289

%%+ 121 - 22% + 64 = 289

%% - 22% - 104 = 0

%% — 26% + 4x - 104 = 0

- 28)1+ Hx-261=0

(x—2681x+d41=0

¥ =26, -4

Thus, the required co-ordinates of the points on x-axis are (26, 0) and {-4. 0).




Solution 5:
Let the coordinates of the point ony-axis be {0, v).
Fram the given information, we have:

J0+ 8%+ (y-4f =10
(O+ 8F +(yv-4F =100
64+ v + 16— 8y = 100
we =By =20 =0

w? = 10y + 2y - 20 =0
yiy - 101+ Ay-10)=0
(y—10)(y+2)=0

AEE e

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

Solution 6:

It is given that the co-ordinates of point A are such that its ordinate is twice its abzcissa.
50, let the co-ordinates of point A be [x 2x).
We have:

Jx—4F +(2x- 37 = JI0
(x—4F i

%% + LS SRR S 1)
5x® - 20x+15=0

%2 J = )

x© — N e B A

W -11-Ax-11=0
(x—-1x=3)=0

S G

Thus, the co-ordinates of the point A are (1, Z2) and (3, 6).

Solution 7:

Given that the point P (2, -1) is equidistant from the points & (a. 7) and B{-3, a).
L FA=FB

PAZ = PB?

= Ve O U G e e SR S g P
Fhd - A 682548 . L4 28
42 = 63

a=7



Solution 8:

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

PAZ = PB?

(x—7F +(0-6Y = (x+ 37 +(0-4F
%2 + 49— 14x + 36 = x* + 9+ Bx + 16
B0 = 200

X=23

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

Solution 9:

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

PLaZ = PB?

(0-5F +(y— 2P = (0+4F +(y-3Y
254y 4 d—dy = 16+ y7 + Q- By
2y = -4

N

Thus, the required pointis (0, -2].

Solution 10:

li} Singe, the point P |es@hthex=aws, its ordinateds 0.

[ii) Sinee. the peint @ lieson the y-axis, its abscissa is 0.

(iii) The co-ordinates of Pand © are (-12. 0) and (0, -18) respectively.

PQ= J(-12-0% + (0 + 16)? = 144+ 256 = 400 = 20

Solution 11:

PO < f(5-0F + (10=5F =425 25 =50 = 52
QR = (6 =57 + (3= 10F =1+ 49= B0 =52
RP = J(0-6F +(5-3F =36+ 4= /40 = 2410

Since, PO =QR. A POQR s anisosceles triangle.




Solution 12:

PQzJ(E:’:- — O (24 4) =6+Zunits
QR =4J{6 — 3F +(2- 5 =3 units
RS =43+ 3F +(5+ 1 =6-Runits

PSz\[(—B—D}E +{—1+4¥ =32units

PR = (3 0% +(5+ 4 =3T0units

g5 =y(6+ 3 +(2+ 1)° =3{T0units
.+ PQ=RS and QR =PS,

Also FR=0Q%

.. PQRS is arectangle.

Solution 13:

AB = J(-3-17 +(0+3F =16+ 9=425-5

BC = +f(4+3F +(1-0F =49+ 1=.50-5&

ca = e _ .5 16 - 25 = 5

AR = CA

A, B, T are the vertices of an iscsceles triangle.

ABIE Gir 20+ el

e I &1 M

. AB% 4 CAZ =BC®

Hence, A, B, C are the vertices of aright - angled triangle.

Hence, ASBC is an isosceles right-angled miangle.

Area of MBC=% x BB x T4,

=lx5x5
=2

=125 sq.units



Solution 14:

BB =(1-5F +(5-6F =16+ 1 =17
B =fi2=1P +(1-5F = JT¢16= 17
CO=(6-2P°+(2-17 =f16+1=17
DA = (5-6F +(6-3F =T+ 16 =417

A= J2=5F+(1-6F =<8+ 25 =134
BD = (6 1P +(2-57 =25+ 9 =34

Since, AB=BC=CD=D0Aand AC=BD,
A B, C and D are the vertices of a square.

Solution 15:
Let the given points be A (-3.2), B (-5,-5), C(2,-3) and D (4, 4).

AB = +f(-5+ 3F +(-5-2F = 4+ 49 = 53
BC = f(2+ 5P +(-3+5F = {35+ 4 = 53
CD = J(4-2F +(4+3F - 41495 = 53

DA =4 Be R, 10 1. [53

N (T R TR i8]
BO = {457+ (4+ 57 = BT+ 81 = W2

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

Solution 16:

It is given that ais negative, thus the value of 3 is-5.



Solution 17:
Let the circumcentre be P (x, y).
Then, PA=PB
paZ=pp?
(x-5)2+(y-1)% = (x- 112 +(y- 1)?
x%+25-10x=x*+121-22x
12% =94
x=8

Also, PA = PC

PAZ=PC=

(=512 +(y- 12 = (x- 112 +(y- 912

X2+ 25-10x+y2+1-2y =x?+121-22x+y*+81- 18y
12x%+ 16y = 176

Sx + 4y =44

24+4'!r=44

4y=20

y=5

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

Solution 18:

class24

Solution 19:
AB=17
AB< = 288
(11-x-2)2+(6+2)2 =289
%2+ 81-18x+64 =289
*x2-18x-144=0
xZ-24x+ 6x-144=0
x(x-24) +6(x-24)=0
(x-24)(x+6)=0
=24, -6



Solution 20:

Distance between the points A (2% -1, 3x + 1) and B (-3, -1) = Radius of circle
- AB = 10 (Since, diameter = 20 units, given)
ABZ =100

(-3-2x+ 1)%+{-1- 3x- 1)>= 100
(-2-2%)2+(-2-3x2 =100
4+4%2 + B+ 4+ Ix?+ 12x= 100

13x2 + 20x-92=0

% 20 + 4400 + 4784

)
-20+72
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Solution 21:

Let the co-ordinates of point O be {10, ¥).
PO =10

PQ?=100

(10-2)? +{y + 3)2=

o > class24

Thus, t of point Q are (10,-9) and (10, 3).

Solution 22:

(i} Given, radius = 13 units
o P& =PB =13 units

Ising distance formula,

Bl aoB - BF 4 (45 7P
B+
-J=

=5

Using Pythagoras theoremin A PAT,

ATZ=PAZ-PT2=169-25=144
AT =12 units

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



Solution 23:
PQ = (5-2F + (4-2F
=13

= 3.,6055
= 3.61 units

Solution 24:

We know that any point on x-axis has coordinates of the form {x, 0.
Abscissaof pointE=11
Since, B lies of x-axis, so its co-ordinates are {11, ).

AB = 11-7F + (0- 3
16+ 9

Solution 25:
We know that anypeint.on y-axis has coordinates of the form (0, v).

' class24

Since, B rdinates are (O, 9.

AB



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

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

PB = J(0- 4F + (y + 37
— J16+ v+ 946y

= Jy* +6y +25

From the given information, we have:
P _ 1

FB 2
PAZ 1

P~ 2
yo - 14y +85 1
W+ 6By+25 4
Ay? - 56y + 340 = y° + By + 25
3v° - 62 S

= 62 + 43844 - 3780

Sy
Thus, the required points on y-axis are (0, %) and (D, €J .



Solution 27:
[tis giventhat PA:PE=2:3
P& _ =

PE 3
PAZ _ 4
PEZ 9

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

(x+2F+(y-2¥% 9
W 1-2x+ "+ 946y 4

:><2+4+4::<+y.f2+-’i1-—-’il-ﬁ,,r 9

Ax? - 2x+ y° + 10+ 6y) = d0® + D+ w5 + 8- dy)
Ox? - 18x + D% + 90+ 5dy = 4x® + 16x + ° + 32— 16y

5x? + 5yF — 34+ 70y + 58 =10

Hence, proved.

Solution 28:

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

BC = (4 - =1+ 27 = ya° + 16 - 8a+ 1 = & - 8a+ 17

CA = JETEHEGR RS T 1 - .5

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

ABL+ pC2-pr2

= 32 548 13 1 -5-8a+ 17
—Za=12

—a=1



