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EXERCISE 28

1. Find the distance between the following pairs of point :

(1

(i)
(iii)
(iv)

Solution:

(i)

(i)

(i)

(iv)

(-3,6) and (2,-6)
(-a,-b) and (a,b)
G2 and (< 1)

(/3 +1,1) and (0, V3)

(-3, 6) and (2, -6)
Distance between the given points

= J(2+3F +(-6-6F

= JI5F +(-12F
- J25+ 144
- /169

=13

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

- Jla+a? +(b+bF
- J2af +(bF

= et + 4b®

= e 4 b2

3 -1 .2
(E,Z) and (?, 1;)
Distance between the given points

45

5
o)
5 )

(V3 +1,1) and (0, V3)
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Distance between the given points
- 0-+3- 17+ (B-1F
—3+1+ 23+ 3+1-243
-8

= 22

2. Find the distance between the origin and the point :
(i  (86)
(i)  (-5,-12)
(iii)  (8,-15)

Solution:

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

A0 = (0+8F +(0-67 = JBA+ 36 = 100 = 10

(ii) B (-5, -12)
Bo:&o+32+m+1mz=ﬁ5+144=w59=13

(i)  C(8,-15)
co=J0-8F +(0+ 15F = JB4+ 225 - 280 = 17

3. The distance between the point (3, 1) and (0, x) is 5 Find x.
Solution:
Distance between the points A (3, 1) and B (0, X) is 5.
L AB=5

AB% =25

(0-3F +(x-17 = 25
94+ %%+ 1-2%x =25
x? - 2%x-15=0

%% - Bx+ 3x-15=0
W -5+ A x-51=0
(x-S x+31=0
¥=5-3

4. Find the co-ordinates of points on the x-axis which are at a distance of 17 units from the
point (11, -8).
Solution:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

' Concise Selina Solutions for Class 9 Maths Chapter 28-
m BYJ U S Distance Formula

The Learning App

Let the coordinates of the point on x-axis = (x, 0).
Yo - 117 + (04 872 = 17
(x-11)° + (0+8) = 289
%%+ 121 - 22%x + 64 = 289
%% - 22% - 104 = 0
%% - 26% + dx — 104 = 0
Wl —26)+ Hx—-261=0
(x-26)x+ 4 =0

¥ = 26, -4
So, the co-ordinates of the points on x-axis are (26, 0) and (-4, 0).

5. Find the co-ordinates of the points on the y-axis, which are at a distance of 10 units from
the point (-8, 4).

Solution:
Let the coordinates of the point on y-axis = (0, y).

J0+872+(y-47 - 10
(O+8F +(yv-4F =100
64+ v% + 16— 8y = 100
wei -8y -20=0
wé - 10y + 2y - 20 =0
yily - 10)+ Ay -10)= O
(y-10)y+2)=0
v = 10,-2
So, the co-ordinates of the points on y-axis are (0, 10) and (0, -2).

6. A point is at a distance of /10 unit from the point (4, 3) Find the co-ordinates of point A, if
its ordinate is twice its abscissa
Solution:

The co-ordinates of point A are such that its ordinate is twice its abscissa.
Then, let the co-ordinates of point A = (x, 2x).
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Jix-4F +(2x- 37 = 10
(x - 4F +(2x -3 = 10
%2+ 16-8x+ i + 9-12x = 10
Sx? - 20+ 15=0
%% —dx+3=0
x2-x-3x+3=0
wWx-11-FAx-11=0
(x-1)x-31=0
*x=13
So, the co-ordinates of the point A are (1, 2) and (3, 6).

7. Apoint P (2, -1) is equidistant from the points (a, 7) and (-3, a). Find a.
Solution:
Point P (2, -1) is equidistant from the points A (a, 7) and B (-3, a).
L PA=PB
PAZ = PB®
(a-2F +(7+1F =(-3-2¥ +(a+ 1F
a5 +4-4da+64=25+a%+1+2a
42 =Ea
a=7

8. What point on the x-axis is equidistant from the points (7, 6) and (-3, 4)?
Solution:
Let the co-ordinates of the required point on x-axis = P (X, 0).
Points are A (7, 6) and B (-3, 4).
According to question,
PA =PB
PaZ = PB®
(x-7F +(0-67 = (x+ 37 + (0- 4F
x¢ + 4914+ 36 = %% + 9+ Ex + 16
B0 = 20x

X =23
So, the required point is (3, 0).

9. Find a point on the y-axis which is equidistant from the points (5, 2) and (-4, 3).
Solution:

Let the co-ordinates of the required point on y-axis = P (0, y).

Points are A (5, 2) and B (-4, 3).
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According to question,
PA=PB

PAZ = PB?
(0-5F +(y- 2 = (0+ 47 +(y-3Y
25+ i+ d-dy = 16+ yZ + -Gy
2y = -4
Y= —2

So, the required point is (0, -2).

10. A point P lies on the x-axis and another point Q lies on the y-axis.

Q) Write the ordinate of point P.

(i)  Write the abscissa of point Q.

(iii)  If the abscissa of point P is -12 and the ordinate of point Q is -16; calculate the length of
line segment PQ.

Solution:

Q) The ordinate is 0 as the point P lies on the x-axis.

(i) The abscissa is 0 as the point Q lies on the y-axis.

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

PO = J(-12-0Y + (0 + 167 = 144+ 256 - +/400 - 20

11. Show that the points P (0, 5), Q (5, 10) and R (6, 3) are the vertices of an isosceles triangle.
Solution:

PQ = (5- OF + (10-5F = J25+25 - 50 - 542
QR = (6 -5F +(3-10F = J1+49= 50 =52
RP=.J(0-6F +(5-3F = 36+ 4 = 40 = 2410

Here, as PQ = QR, PQR is an isosceles triangle.

12. Prove that the points P (0, -4), Q (6, 2), R (3, 5) and S(-3, -1) are the vertices of a rectangle
PQRS.
Solution:

To prove that,
P (0,-4),Q (6, 2), R (3,5) and S(-3, -1) are the vertices of a rectangle PQRS.

Proof:
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2 —e 2 units

PQ=y(6 -0 +(2+4
QR=y(6- 3 +(2- 5 =3units
RS =J(3+ 3F +{5+ I =6L2units
PS— (-3 OF + (- 1+ 4P =32units

PR = (3 - 0)° +{5+ 47 =34I0units

Qs =y(6+37 +(2+1)° =3JT0units
.+ PO=RS and QR =PS,

Also FR=0S

o PORS is arectangle

13. Prove that the points A (1, -3), B (-3, 0) and C (4, 1) are the vertices of an isosceles right-
angled triangle. Find the area of the triangle.

Solution:
AB = J(-3-17+ (0+ 37 =16+ 9=425=-5
BC=f{4+3F +(1-0F =49+ 1=50=5£
CA=J1-42+(-3-1% =8+ 16=+25=-5
AR = CTA
&, B, C are the vertices of an iscsceles riangle
AB? + CA% =254+ 25 = 50
BC? = (52 F = 50
. AB? + CAZ - BC?
Hence, &, B, C are the vertices of aright - angled triangle
Hence, ALBC i an isceceles right-angled riangle.

Lrea of MBC=% v BB w T4

=1x5x5
=

=125 sq.units

14. Show that the points A (5, 6), B (1, 5), C (2, 1) and D (6, 2) are the vertices of a square ABCD.
Solution:
To show,
Points A (5, 6), B (1, 5), C (2, 1) and D (6, 2) are the vertices of a square ABCD
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AB = (1-5P +(5-6F =16+ 1 =17
BC=(2-1F +(1-5F = i+ 16 = 417
CO=6-2P+(2-1P =16+ 1= 417
DA =f(5-6F +(6-2F = JT+ 16 = /17

AC=2-5F+(1-6F =9+ 25= /34
BO = 4(6-1F + (2-5P =25+ 9 = {34

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

15. Show that (-3, 2), (-5, -5), (2, -3) and (4, 4) are the vertices of a rhombus.
Solution:
Let the given points = A (-3, 2), B (-5, -5), C (2, -3) and D (4, 4).

AB = J(-5+ 3P +(-5-2F = 4+ 49 = 53
BC=(2+5F +(-3+5F =49+ 4= 53
CD = J(4-2F +(4+ 3P = 3+ 49 = 53
DA = f(-3-4F +(2- 4F - Ja9+ 4- 53

AC=(2+3R+(-3-2F =25+ 25 =52
BO = yf(4+ 572 + (4+ 5P = BT+ 81 = 92

Here, AB=BC =CD =DA and AC # BD
The given vertices are the vertices of a rhombus.

Distance Formula

16. Points A (-3, -2), B (-6, a), C (-3, -4) and D (0, -1) are the vertices of quadrilateral ABCD;

find a if 'a" is negative and AB = CD.
Solution:
AB=CD
AB?=CD?
(6+3)°+(@+2)°=(0+3)°+(-1+4)
9+a’+4+4a=9+9
a2+4a-5=0
a?-a+5a-5=0
aa-1)+5@-1)=0
(@a-1)(@+5-=0
a=1lor-5
According to the question,
a is negative, hence, the value of a is -5.
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17. The vertices of a triangle are (5, 1), (11, 1) and (11, 9). Find the co-ordinates of the
circumcentre of the triangle.

Solution:
Let the circumcentre = P (X, y).

PA=PB

PA?=PB?
(X-5+(y-1)7=(x-11)* + (y - 1)?
X%+ 25 -10x = x% + 121 - 22X
12x =96
X=8

PA=PC

PA%=PpC?

(X-5)*+ (y - 1)? = (x - 11)* + (y - 9)?
X2 +25-10x+y?+1-2y=x2+121-22x +y?*+ 81 - 18y
12x + 16y = 176
3X +4y =44
24 + 4y =44
4y =20
y=5
So, the co-ordinates of the circumcentre of the triangle = (8, 5).

18.Given A=(3,1)andB=(0,y-1). Findy if AB = 5.
Solution:
According to the question,
AB =5
AB?=25
(0-3)2+(y-1-1)>=25
9+y?+4-4y=25
y?-4y-12=0

y2-6y+2y-12=0
y(y-6)+2(y-6)=0
(y-6)(y+2)=0
y=6,-2

19. Given A = (x + 2, -2) and B (11, 6). Find x if AB = 17.
Solution:
According to the question,

AB =17
AB? =289
(11-x-2)2+ (6 + 2)2 = 289
X2+ 81 - 18x + 64 = 289
x?-18x-144=0
X?-24x +6x-144=0
X(x-24)+6(x-24)=0
(x-24) (x+6)=0
X =24, -6
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20. The centre of a circle is (2x - 1, 3x + 1). Find x if the circle passes through (-3, -1) and the
length of its diameter is 20 unit.
Solution:
Distance between the points A (2x - 1, 3x + 1) and B (-3, -1) = Radius of circle
- AB = 10 (Since, diameter = 20 units, given)
AB? =100
(-3-2x +1)2+ (-1-3x-1)2=100
(-2 - 2x)2+ (-2 - 3x)2 = 100
4+ 4x% + 8x + 4 + 9x% + 12x = 100
13x2+20x-92=0
L -20% J400+ 4784
26
-20+72
T
536
13

21. The length of line PQ is 10 units and the co-ordinates of P are (2, -3); calculate the co-
ordinates of point Q, if its abscissa is 10.
Solution:
Let the co-ordinates of point Q = (10, y).
PQ =10
PQ?=100
(10-2)?+ (y + 3)2=100
64 +y?+ 9+ 6y =100
y2+6y-27=0
y?+9y-3y-27=0
y(y+9)-3(y+9)=0
(y+9)(y-3)=0
y=-93
So, the co-ordinates of point Q are (10, -9) and (10, 3).

22. Point P (2, -7) is the centre of a circle with radius 13 unit, PT is perpendicular to chord AB
and T = (-2, -4); calculate the length of:

(i AT

(i)  AB.
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Solution:

() Given, radius = 13 units
- PA =PB = 13 units
Using distance formula,
PT = J(—2- 27 +(-4+ 7F

= J16+9
-5
5

Using Pythagoras theorem in triangle PAT,
AT2=PA?-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.
- AB = 2AT =2 x 12 units = 24 units

23. Calculate the distance between the points P (2, 2) and Q (5, 4) correct to three significant
figures.
Solution:

PQ = (5-2F + (4-27
=13
- 3.6055
= 3.61 units

24. Calculate the distance between A (7, 3) and B on the x-axis whose abscissa is 11.
Solution:

We know,

Any point on x-axis has coordinates of the form (x, 0).

According to the question,

Abscissa of point B =11

Since, B lies of x-axis, so its co-ordinates are (11, 0).

BB = A(11-7F + (0-3F
_J16+90
SN L

=5 units

25. Calculate the distance between A (5, -3) and B on the y-axis whose ordinate is 9.
Solution:

We know,

Any point on y-axis has coordinates of the form (0, y).

According to the question,
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Ordinate of point B =9
Since, B lies on y-axis, so its co-ordinates are (0, 9).
AB = (0 -5F +(9+ 37
= 4169
= 13 units

26. Find the point on y-axis whose distances from the points A (6, 7) and B (4, -3) are in the ratio 1: 2.

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

PA = A(0-6F +(y-7F
= 36+ y2 + 49— 14y

PB = (J(0- 4F +(y+3F
- J16+v2+ 9+ 6y

= J¥F 4By + 25

We have,
P&

PB 2
PAs 4

PEZ 4
w?— 14y 4+ 85 1
e 16y+25 4
A% = 56y + 340 = yv° 1 6y + 25
3 62y +315=0

v = 62 + /3844 - 3780

So, the points on y-axis are (0, 9) and (0,3;—5)

27. The distances of point P (x, y) from the points A (1, -3) and B (-2, 2) are in the ratio 2: 3. Show that:
5x? + 5y? - 34x + 70y + 58 = 0.
Solution:
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Given, PA:PB=2:3

PA _ 2
PE 3
PAZ 4

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

(x+2F +(y-2F &
Fel-2x+ v+ 946y 4

><2+4+4><+y2+4—4y 9

Concise Selina Solutions for Class 9 Maths Chapter 28-
Distance Formula

9:><2 - 2%+ ﬁf + 10+ 6y = 4{><2+4><+ ﬁf + 8- 4y
Dx? — 18% + W + 90+ Sy = 4% + 16x + y® + 32— 16y

Ex® 4+ 5y® - 34w+ 70y + 58= 10

Hence, proved.

28. The points A (3, 0), B (a, -2) and C (4, -1) are the vertices of triangle ABC right angled at vertex A.
Find the value of a.

Solution:

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

BC=of{d4-af +(-1+2F = +a® + 16 - Sa+ 1 = va’ - 8a+ 17
Ch=\fi3-42+(0+1F =+ 1=+2

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

AB? + AC? = BC?

= a%-6a+13+2=a2-8a+17

.
= - N,
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