Distance and Section
Formulae
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1.1 DISTANCE FORMULA

Find the distance between two points whose co-ordinates are given.
Let P (x;, ¥;) and Q (x,, y,) be two given

points in the co-ordinate plane.
Draw PM, QN perpendiculars on x-axis and Q. y

PR perpendicular on NQ. & o
From the figure, CJQ 2 E.:H I

PR = MN = ON - OM \‘b
(1)

RQ = NQ-NR =NQ - Mrbv Y -0

= Y, - ..(11)

From right-angled APRQ, %@thagoras Theorem, &
we get :

PQ? = PR2 + RQ?
= (x3 — x) + (Y, — 11)? (Using (1) and (11))
PQ= J(-5)P+(y-n).
(only positive square root is to be taken because PQ being the distance between two
points is positive)
Corollary. Distance from origin.
The distance of the point (x, y) from the ongm (0, 0)

= J(x-0P +(y-07 = x* +y* .

——— i — - - —

[?Pmcnkd_ _ ; I'\.?'L! ~>
O The formula 1 nains the same pnimp(x,,y,)mdmx,,y,)meakenm
drants. For convenie ;m “have taken these points in the ﬂnt

.u MI;;,.__-, JQM*WWM':W‘II
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A If a point lies on y-axis i.e. on x = 0, its abscissa is zero, therefore, an y point o
y-axis can be taken as (0, y). !
M To prove that a quadrilateral is a
(i) rhombus, show that all sides are equal.
(if) square, show that all sides are equal and diagonals are also equal. |
(iii) parallelogram, show that opposite sides are equal. |
(iv) rectangle, show that opposite sides are equal and diagonals are also equal.

e e e . i

ILLUSTRATIVE EXAMPLES

Example 1. Find the distance between the points P(3, —5) and Q(8, 7).
Solution. Let P (3, =5) = P (x;, v,) and Q (8, 7) = Q (x5, ¥).
. The distance between the given points

= \((xz -5 2 +(, -0 )

= J(8-3) +(7-(-5)) =5 +12?

= J25+144 = V169 = 13 units.
Example 2. 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. (2004)
Solution. Given K (2, 5), M (x, —7) and KM = 13 4.;’(}
= J(x-2P+(7-52 =13 ‘:‘
= (x-2)+ 14 =169 W N’
=  (x-2)*=169 - 144 = 25 Q)
= X—-2=20,-D
= x=17,-3. \
Hence, the values of x are 7,0& -3

Q)
Example 3. Point A(1, —5) is mapped as A" on reflection in the x-axis. Point B(3, 2) is mapped
as B’ on reflection in the origin. Write the co-ordinates of A” and B’. Calculate AB".
Solution. Since the point A’ is the reflection of the point A(1, - 5) in the x-axis, the
co-ordinates of A" are (1, 5).
Further, as the point B” is the reflection of the point B(3, 2) in the origin, the
co-ordinates of B” are (-3, —2).

AB’ = distance between the points A(1, —5) and B’(-3, -2)
= JE3-12 +(2-(5)P = (- 4)* +32 )
= V16 +9 =25 = 5 units.

Example 4. If the point P(-3, 5) is reflected in the line x = 2 on the point P’ and the point
O(a, b) is reflected in the origin on the point Q” (3, —4), then find the length PQ.

Solution. We know that the reflection of the point (x, ¥) in the line x = 4 is the point
(-x + 2a, y), therefore, the reflection of the point P(-3, 5) in the line x = 2 is the point
P'(- (-3) + 2.2, 5)ie P(7, 5)

The reflection of the point Q(a, b) in the origin is the point (-4, —b) but the reflection
of the point Q(a, b) in origin is the point Q'(3, -4)
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= -—-g=3-b=-4 =2a=-3,b=4
The point Q is (-3, 4).
Length P’Q = distance between P(7, 5) and Q(-3, 4)

= J(=3-7)2+(4-5)% = |(-10)% +(-1)?
J = ﬂ_(jm = JI_.T]. units.

Example 5. What point on the x-axis is at a distance of 5 units from the point (5, —4)?
Solution. Let (x, 0) be any point on the x-axis.
Since the distance between the points (x, 0) and (5, —4) is 5 units,
J6-xP2 +(-4-02 =5 = 25+ x2-10x + 16 = 25
= x2-10x+16=0 = (x-2)(x-8)=0
Sl or x—-8=0 > x=2 or x=8.
». The required point on the x-axis is (2, 0) or (8, 0).

Example 6. Show that the points (0, 0), (5, 5) and (-5, 5) are the vertices of a right isosceles
triangle.

Solution. Let the points be A(0, 0), B (5, 5) and C (-5, 5), then
AB = (5-0)2 +(5-0)2 =v25+25 =50 =5v2,
BC = (5-5)+(5-5) =v100+0 =100 = 10 and
| CA = J(0—(5)) +(0—5)* =25+ 25 = V50 = 52
= AB? = 50, BC2 = 100 and CA2 = 50.

|| -, AB2+CA2? =50 + 50 = 100 = BC?
— A ABC is right angled and it is right angléd at A.

Also " AB = 5J2 = CA = _AABEC is isosceles.
Hence, the given points form a right isosceles triangle.

ﬂ Example 7. Show that the points @)y2), (7, 5) and (9, 7) are collinear.
Solution. Let the points be A'¢, 2), B (7, 5) and C (9, 7), then

| AB = J(7-42 +(5-2) =V9+9=18=3+2,
BC = (9-72 +(7-5)?% =V4+4=8=2YJ2 and
AC = (9—4) +(7-2)* =v25+25 =50 =5V2.
AB + BC = 3v2+2J2=5V2 = AC.

-
A B C

Hence, the given points are collinear.

Example 8. Show that the points 0, -2), (3, 1), (0, 4) and (-3, 1) are the vertices of a square.
Also find the area of the square.

Solution. Let the points be A (0, -2), B (3, 1), C (0, 4) and D (-3, 1), then

AB = {(3-0) +(1-(-2) =V9+9 =418, “ﬁ\ ;xc
BC = J(0-37 +(4-1) =49+9 =18, \\‘x";

CD = (3-002+(1-42 =v9+9 =418 and ,_,..-f"f \\\
DA = J(0-(3)? +(-2-12 =J9+9 =18 A ~
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=> AB =BC = CA = DA = all the four sides are equal.
Also AC = {(0-0)2 +(4—(-2))* =V0+36 =6 and

BD = (-3-32+(1-1)2 =v36+0 =6
=5 AC = BD = both the diagonals are equal.
Hence, the given points are the vertices of a square.

Area of the square = (side)® = (JI—B )2 sq. units = 18 sq. units.

Example 9. What point on y-axis is equidistant from the points (7, 6) and (-3, 4) ?
Solution. Let P (0, y) be any point on y-axis.
Let the given points be A(7, 6) and B(-3, 4), then

AP = J(0-7)% +(y—6)* and BP = /(0 — (- 3))? + (y —4)> .
According to given, AP = BP

= J49+(y—6)% =9+ (y—4)?

= 49+ (y-6)0 =9 + (y — 4)?

= 49 + y2+36-12y =9 + y* + 16 — 8y
= -4y =-60 = y = 15.

. The required point is (0, 15).

Example 10. Find the points on the x-axis whose~distances from the points (2, 3) and

[%,— I)are in the ratio 2 : 1.

Solution. Let P (x, 0) be any point on,the x-axis. Let the given points be A (2, 3) and
B (E,-l], then
2

AP = (x—2) + (0— 3)2~and BP = J(x—%)z +(0—-(1)2.

According to given, g—ll: =% = AP = 2BP

= Jx=22+9 =2. J(x—%)z +1

32
=3 (x—2)2+9=4[(x—5) +1]
= x2—4x+4+9=4[x2—3x+%+1]
= x2-4x+13= 4x2-12x + 13
= =-3x+8x=0 =2x(-3x+8=0
= x=0o0or-3x+8=0 =>x=l]or-g-.
Hence, the required points are (0, 0) or (% . 0).

Example 11. Find the area of a circle whose centre is at the point (5, —1) and which passes
through the point (-3, 5). Take m = 3-1416.

Solution. Let the radius of the circle be 7, then
r = distance between the points (5, —1) and (-3, 5)
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= JJ(=3-5)*+(5+1)* units

= /64 + 36 units = 4100 units (-3, 5)
= 10 units.

. The area of the circle = m2 = 3-1416 x 102 sq. units
= 3:1416 x 100 sqg. units
= 314-16 sq. units.

Example 12. Find the centre of the circle passing through the points (5, 7), (6, 6) and
(2, =2). Also find its radius.

Solution, Let the points be A(5, 7), B(6, 6) and C (2, —2).
Let P (x, y) be the centre of the circle passing through the C
given points A, B and C, then

AP = BP = CP (each being radius)
AP = BP and AP = CP

U

AP = BP = J(x=5)2 +(y—7)? = y(x—6)% +(y—6) A B

= (x-5PF+({y-72=@x-672+(y-6)

= x2+25-10x + y2 + 49 — 14y = x2 + 36 — 12x + y* + 36 — 12y

= 2x-2y+2=0 |

= x—y+1=0 (1)

and AP = CP = (x—5)2 +(y—7)? =(x—2)? +{92)?
= x24+25-10x+y2+49-Uy=x2+44p+y°+4+4y
= -—-6x-18y +66=0
=5 x+3y-11 =-0) ) A\ ...(11)
Subtracting (i) from (it), we get

-12 = 0 = ¥
From (i), x-3+1 =0 =% 2.
Hence, the centre of the circle is (2, 3).

Radius of the circle = AP = {(2-5)2 +(3-7)
= 5716 =25 = 5 units.

Example 13. The two opposite vertices of a square are (-1, 2) and (3, 2). Find the co-ordinates
of the other two.

Solution. Let A(-1, 2) and C(3, 2) be two opposite

vertices of the square ABCD and vertex B be (x, y). D 6.2
Since ABCD is a square, AB = BC o
=y AB? = BC? e
= (x+12+@y-22=x-37%+y-2)7 _ //
= x2+2x+1=x2-6x+9 /...-“"'r
= 8=8 =2>x=1 AL— - x
Also as ABCD is a square, AB = 90°. By Pythagoras (-1, 2) (x,¥)

theorem, AB? + BC2 = AC? |
= ((x+1P2+@-27+((x-32+@y-27=0+1P+@2-27
= 2x2-4x+10+2y2-8y+8=16
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2x2 + 22 —-4x -8y +2=0

2x12+ 22 -4x1-8y+2=0 (o a=1]
22 -8y =0 =>y* -4y =0

yy-4)=0=y=04

Hence, the other two vertices are (1, 0) and (1, 4).

L 44

Exercise 11.1

1. Find the distance between the following pairs of points :
(I) (_51 3): (31 1) (”) (4:' 5): (_'31' 2) (”I) (—1, _4)1 (3.* 5)
2. Calculate the distance between A(7, 3) and B on the x-axis whose abscissa is 11.

3. A is a point on the y-axis whose ordinate is 5 and B is the point (-3, 1). Calculate
the length of AB.

4. Show that the point (4, 4) is equidistant from the points A(1, 0) and B(-1, 4).

5. A is a point on y-axis whose ordinate is 4 and B is a point on x-axis whose abscissa
is —3. Find the length of the line segment AB.

6. The distance between A(1, 3) and B (x, 7) is 5. Calculate the possible values of x.

7. Point A (5, —1) on reflection in x-axis is mapped as A”. Also A on reflection in
y-axis is mapped as A”. Write the co-ordinates of A” and A”. Also calculate the
distance AA”.

8. The point A(2, —3) is reflected in the origin on‘A™and the point B(1, 7) in the
y-axis on B’. Write the coordinates of A" and“B’. Also, compare the distances
AB and A'B".

9. B and C have co-ordinates (3, 2) and (0,%3)" Find :
(i) the image B’ of B under reflection in the x-axis.
(if) the image C’ of C under reflection in the line BB’
(iff) the length of B'C".

10. What point (or points) on the y-axis are at a distance of 10 units from the point
(8,8)7?

11. Find point (or points) which are at a distance of V10 from the point (4, 3), given
that the ordinate of the point (or points) is twice the abscissa.

12. A(2, 2), B(-2, 4) and C(2, 6) are the vertices of a triangle ABC. Prove that ABC is
an isosceles triangle.

13. Show that the points (1, 1), (-1, —1) and (—J§ > \/5] form an equilateral triangle.
14. Show that the points (3, 3), (9, 0) and (12, 21) are the vertices of a right angled
triangle.

15. Show that the points (0, —1), (=2, 3), (6, 7) and (8, 3) are the vertices of a rectangle.

16. Show that the points (7, 3), (3, 0), (0, —4) and (4, —1) are the vertices of a rhombus.
Also find the area of the rhombus. :

Area of rhombus = — (product of diagonals).

:
2

e me —mre—— w1 = oEm s
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17. The points A (0, 3), B(-2, a) and C (-1, 4) are the vertices of a right angled triangle
at A, find the value of a.

18. Show by distance formula that the points (-1, —1), (2, 3) and (8, 11) are collinear.
19. What point on the x-axis is equidistant from (7, 6) and (-3, 4) ?

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

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

22. Find the value of x such that AB = BC where A, B and C are the points (6, —1),
(1,3) and (x, 8) respectively.

23. If A, B and P are the points (-4, 3), (0, —=2) and (o, B) respectively and P is
equidistant from A and B, show that 8 o — 10 B + 21 = 0.

24. The centre of a circle is (20— 1, 3. + 1) and it passes through the point
(-3, —1). Find the value (or values) of o if a diameter of the circle is of length
20 units.

25. Find the centre of the circle passing through the points (8, 12), (11, 3) and (0, 14).
Also find its radius.

11.2 SECTION FORMULA
Find the co-ordinates of the point which divides (internally)

the join of two given points in a given ratio. 4
: Let P (x;, ;) and Q (x,, y,) be two given pointsin the
| co-ordinate plane, and R (x, y) be the ‘point which
i divides PQ (internally) in the given ratio%m, = m, Pite; ) i
| |
: PR My “ . | | |
““ RQ T m, 340 i d
. - * ' . ~
Draw PM, QN and RL perpendliculars on x-axis, and s Lt e s X
through R draw a st. line parallel to x-axis to meet MP vV
(produced) at S and NQ at T.
From the figure,
SR = ML = OL - OM = x - x, ... (11)
RT = LN:'=ON = OL:= x5 ~ X .. (111)
PS = MS-MP =LR-MP =y -y, ...(1v)
TQ = NQ-NT=NQ-LR=y, -y ...(v)
Now ASPR is similar to ATQR,
SR _ PR
RT  RQ
=4 SR T (Using (ii), (i) and (i)
Iz - X H‘Iz
= mMyX + MyX = MyX; + MyX;
=  (my + my) x = myx; + myXx,
o o s my Xq + My Xq .
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Again, as ASPR is similar to ATQR,

: P _ PR

i TQ RQ

~ VI . (Using (iv), (v) and (i)
Yo— VY m, _

= MmMYy-mY; = MY, —nmiy

=  my+my = MY, + Y -

= (mp+my)y=my,+ my,

= = Myl mhb Y

y m-l "|"m2 !

Xy hillla X MMy MM
iy + my 1 ml 3 iy i
Rule to write down the co-ordinates of the point which divides the join of two given
points P(x,, y,) and Q(x,, y,) internally in a given ratio m; : m,.
(i) Draw the line segment joining the given points P and Q.

Hence, the co-ordinates of R are [

(ii) Write down the co-ordinates of P and Q at extremities.
(iii) Let R (x, y) be the point which divides PQ internally in the ratio m;: m,.

(iv) For x-coordinate of R, multiply m, with x, and m, with x, as shown in the figure
given below by arrows and add the products. Divide the sum by m; + m,. Thus

v = UE ) -3 My X4
my +m, &

(v) For y-coordinate of R, proceed as in step (iv).c
»

L : '. -
P(x, v,) o | &(’:r y) Q{xZ' yz}

11.2.1 Mid-point formula Q

Let P(x;, y;) and Q(x,, y,) be the two given points and R(x, y) be the mid-point of the
line segment PQ, then
PR = RQ, therefore, the ratio is 1 : 1.
1.x1+1.x2 and =1.}’1+1.}’2

* y 1+1
I i) )
=> X 5 and y =
Hence, the co-ordinates of the mid-point of PQ are [‘Il ;xz-, 2l ;sz ]
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11.2.2 Centroid of a triangle

Definitions. The straight line joining a vertex of a triangle
to the mid-point of the opposite side is called a median of the
triangle.

The point which divides a median of a triangle in the ratio
2 : 1 is called the centroid of the triangle. Thus, if AD is a
median of the triangle ABC and G is its centroid, then
4G _2
GD = 1°

To find the centroid of a triangle whose vertices are given.

Let A(xy, yq), B(xy, y,) and C(x,, y,;) be the given
vertices of a triangle ABC. Let D be the mid-point of BC,

+ +
then the coordinates of D are (IZ - i S : /3 ] Let G

be the centroid of A ABC, then G divides the median AD
in the ratio 2 : 1. Therefore, co-ordinates of G are

( Xy + X + Ya )
lig +2, 225 Ly 2, i
1+ 2 ' 1+2
/
i.e (X + X +X3 Y1 +Yy + Y3 g Y (X3, Y5
L = l\ 3 L | 3 .

ILLUSTRATIVE EXAMPLES

Example 1. Calculate the co-ordinates of the point P which divides the line joining A(-3, 3)
and B(2, —7) internally in the ratio 2 : 3.

Solution. Let (x, y) be the co-ordinates of the point P which divides the line joining
A(-3, 3) and B(2, —7) internally if the ratio 2 : 3, then

A(-3,3) P(.:. V) B(2,-7)
i 22+Mem:4_9=_§:=_lmﬁ
2+3 5 5
P 2=7)+33 =14+9 5 st
L3 DL . MBS T AR '

. The co-ordinates of P are (-1, —1).

Example 2. Find the co-ordinates of the points of trisection of the line segment joining the
points A(-4, 3) and B(2, —1).
Solution. Let P and Q be the points of trisection of the line segment AB, then

=
A(-4,3)

AP = PQ = QB = 2AP = PB

v

o

=

n
|
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AP 1

= ﬁ = E — P dj.Vides AB n thE ratio 1 : 2.
: 1242.(-4) 1L(1)+23) . (2—8 ﬂ1+6]. ( 5)
). - ; L. ; e | =2, =].
Co-ordinates of P are [ = 5 e | =3 . i.e -
Now PQ = QB
= Q is the mid-point of PB.
T A
A(-4, 3) P(-2, E] Q B(2,-1)
s ( 2"\
1) =
: —2+2 3+( / 3.1 - 1
. Co- t f 1 e. 10, = i.e. |0, =]|.
Co-ordinates of Q are 5 : ie. |0 S| ie (0 3)
\ / A, J

Since AP = PQ = QB, AQ = 2QB = Q divides AB in the ratio 2: 1.

2

A 4,3) P Q BE,—1)

Co-ordinates of QQ are &
[22+1(ﬂ4) 2(~1)+13) [0 _) QQ
s JE0G R SIR  | 3

e

g n

Example 3. If the line joining the points*A{4, 7'5) and B(4, 5) is divided by the point P such

that i—g = %, find the co-ordinates of P (2007) .
Solution. Given % =§- 4(5AP = 2AB = 2(AP + PB)
=5 3AP:2PB=>-‘£=£'. 2 : 3
PB 3 A - B
= AP:PB =233 (4,-5) (4,5)

Thus, the point P divides the line segment
joining the points A(4, —5) and B(4, 5) in the ratio
2 : 3 internally.

The co-ordinates of P are [2'4+3‘4, 2"5+3'(_5)) ie. (4, -1).
2+3 2+3 :

Example 4. Point A(4, —1) is reflected as A’ in y-axis. Point B on reﬂéction In x-axis 1s
mapped as B(-2, 5).

(i) Write the co-ordinates of A” and B.
(ii) Write the co-ordinates of the middle point of fhe line segment AB.
Solution.
(i) Since the point A’ is the reflection of the point A(4, —1) in the y-axis, the
co-ordinates of A’ are (—4, —1).
Also, as the point B’(-2, 5) is the reflection of the point B in the x-axis, the
co-ordinates of B are (-2, —5).

(if) The co-ordinates of the mid-point of A'B are (_ 4+2(_ 4, —1+; 5)) ie (-3, -3).
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Example 5. In what ratio does the point P(2, —5) divide the line segment joining the points
A3, 5) and B4, -9) ? '
Solution. Let P(2, —5) divide the line segment joining the points A(-3, 5) and
B(4, —9) in the ratio k: 1 i.e. AP : PB =k : 1.
Co-ordinates of P are

\ [k.4+1.(—3) k.(-g)ﬂ.s] . “_;;’ .
¢ = B
k+1 k+1 (-3, 5) (2,-5) (4,-9)
. g =9k5.
But P 1s (2, —5). = % 2, Tt —b.
RN 8 =0k 12 = %k=5 = k=2,
k+1 2
Similarly ot R T
k+1 2

. The required ratio is % :1 ie 5:2 (internally).

| If we get different values of k from the two equations, it means that point P does
not lie on the line AB, and the question of finding the dividing ratio will not arise.

Example 6. In what ratio does the point P(p, —1) divide the line segment joining the points
A(1, - 3) and B(6, 2) ? Hence, find the value of p.

Solution. Let P(p, — 1) divide the line segment joining the points A(1, —3) and B(6, 2)
P intheratiok:1ie. AP:PB=k: 1 '
k.6+1.1 k.2+1.(~—3))

». Co-ordinates of P are (

By o k+1
ButPis (p, -1) = 2:_13 =—1 el 2
v ; A(1,-3) P (7 —1) " B(6.2)
= 2k =3=-k-=1 =3k=2 =¢k=-§.

The required ratio is % : 1 @2 : 3 (internally).

6k+1 _ : ;
Also e =1 . (1)

Putting k = % in (i), we get

2

6.—+1
p = 3 _5_543 -3, Hence p = 3.
E+1 2 -l S
3 3
Example 7. Calculate the ratio in which the line joining A(6, 5) and B4, —3) is divided by

the line y = 2. (2000)

Solution. Let the line segment joining the points A(6, 5) and B(4, —3) be divided by the
line y = 2 in the ratio k : 1 at P. By section formula, the co-ordinates of P are

4k+6 —3k+5
ksl ! kel )

As P lies on the line y = 2, we get

o o =8k + 5
k+1

=  Bk=3 =5 k=%,

. The required ratio is % :1 ie. 3:5.
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Example 8. In what ratio is the line joining the points (2, —3) and (5, 6) divided by the
x-axis ? Also find the co-ordinates of the point of intersection.

Solution. Let the line segment joining the points A(2, —3) and B(5, 6) be divided by the

5k+2 6k+(-3)
il o I

x-axis in the ratio k : 1 at P. By section formula, co-ordinates of P are (

k+1

But P lies on x-axis, therefore, y-co-ordinate of P = 0 B(5, 6)

6k=3 _ 0l =5 6k—3 =0
k+1
1 >
k= = x-axis
= 2
.. The required ratio is % el &,
[ i % A
5. —+2 %
And the co-ordinates of the point of intersection are : AL g == 0| ie. (3,0).
\ E+1 / 2 J

Example 9. If the points A(4, —-5), B(1, 1) and C(=2, p) are collinear with B lying between
A and C, then find the value of p. )

Solution. As the points A, B and C are collinear
and B lies in between A and C, let the point B R
divide the line segment AC in the ratio k:1,then A@-s) B(1,1) C (2.7

_2k+4 pk-5
Ty IR e IO

the coordinates of the point B are [

But the point B is (1, 1)
S
= -2k+4=k+landpk-5=k+1
= 3k=3andpk=k+6 .
= k=1landp.1=14+6 =¢CR=/"'.

— =]

Hence, p = 7.

Example 10. The line joining P (=4, 5) and Q (3, 2) intersects the y-axis at R. PM and QN
are perpendiculars from P and Q on the x-axis. Find :
(i) the ratio PR : RQ.

(ii) the co-ordinates of R.

(iii) the area of the quadrilateral PMINQ. (2004)
Solution. (i) Let the line segment joining the
points P (-4, 5) and Q (3, 2) be divided by the Y A
y-axis in the ratio k : 1 at R. By section formula, the
co-ordinates of the point R are (Bk”4 - 2k+5]. As e
k+1 " k+1 HHH‘*&;
the point R lies on the y-axis, x-co-ordinate of R
R — '0 : ﬁa (3. 2}
L ks | |
T A _0_:>3k sl £ 0 N X
4 ' v

The required ratio is % :1e 4: 3.
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(i) The co-ordinates of the point R are |0, — ie (0%3-’.)

(111) The quadrilateral PMNQ is a trapezium.
The area of quad, PMNQ = % (MP + NQ) x MN

. -;:(5 + 2) x 7 sq. units

= 245 sq. units.

Example 11. The mid-point of the line segment joining (2a, 4) and (-2, 2b) is (1, 2a + 1). Find
the values of a and b. (2007)

Solution. Let A, B be the points (2a, 4), (-2, 2b) respectively.
The co-ordinates of the mid-points of AB are

(2&-%(—2)’ 4+zb] e e o
2 2
But the mid-point of AB is (1, 2a + 1),
a-1=1, 2+b=2a+1
=50 =2 e osa M= g =2, b = 3.

| Hence, a = 2 and b = 3.

| Example 12. Find the reflection of the point P(- 3, {)yin the point M(5, —1).

’ Solution. Let P’(x, y) be the reflection of the poifit P(-3, 7) in the point M(5, —1), then
‘ M is the mid-point of the segment PI*

=" xi=13, 5 = -9.

—-3+x 7+y HJ'JP &, )

‘ — = 5; — =21 g
| 2 2 -
? | g M(5, - 1)

— — - -~
| = -3+x=10,7+y =32 g
r P(-3,7)
l

. The reflection of the point P in the point M is the point (13, -9).

Example 13. Find the length of the median through the vertex B of the triangle ABC with
vertices A(9, —-2), B(-3, 7) and C(-1, 10).

Solution. Let E be the mid-point of AC, then BE A@,-2)
is the median through B.

As E is mid-point of AC, co-ordinates of E are

[9+(—- 1) -2+10

T ) Le. (4, 4).

B(-3,7) C(-1,10)

.. Length of median BE = \/(4-—(——3))2 +(4-7)>
= J(7)?+(3)? =V49+9 =58 units.

Example 14. 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 is
the point A(5, 9). -
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. The mid-point of AB is (5;’: ! 9-;_1;]. B(x, )

The centre of the circle is C(-1, 6).
Since the centre of the circle is the mid-point of AB,

5 0+

'|2'X = —].and zy =6 (5):!&9)
= b5+x=-2 and 9+y=12
= x = -7and y = 3.

The co-ordinates of the other end of the diameter are (-7, 3).
Example 15. Three consecutive vertices of a parallelogram ABCD are A(10, —6), B(2, —6) and
C(—4, —2), find the fourth vertex D.

Solution. In the parallelogram ABCD, the three consecutive vertices are A(10, —6),
B(2, — 6) and C(—4, —2). Let the fourth vertex D be (x, y).

. : 10 - A) = 6etul—=2)
The mid-point of AC_ is ( - ; 5 ] A(lﬂ.—ﬁ) — 065,
ie. (3, — 4) ..(0) “:\X:-""
The mid-point of BD is YIn 3N
4% —6+y = I {2Esy Al L
! ...(11)
2 2

Since the diagonals of a parallelogram bisect each other, the mid-points of AC and BD
are same.

@

—6+y

~. From (i) and (ii), 2;" - 3 and - \p

=5 24 x =6 and—6+1 =—8
= x = 4and y = -2
:. The fourth vertex of the parallelogtam ABCD is D(4, —2).

Example 16. If (-3, 2), (1, 22).and (5, 6) are the mid-points of the sides of a triangle, find
the co-ordinates of the vertices of the triangle.

Solution. Let A(x;, v,), B(x,, y,) and C(x5, y,) be the
vertices of the triangle ABC, such that D(-3, 2), Al )
E(1, —2) and F(5, 6) be the mid-points of the sides
BC, CA and AB respectively.

F(5, 6) E{,—2)
Since D(-3, 2) is the mid-point of BC,

Ay %3 Y2+ Y3
= —3 and =2
=3 ; X, + X, = —6 : (1) Sl - B g
2 3 = < KT e
and Yy, + Y, = 4 ...(11)
As E(1, — 2) is the mid-point of CA, =3 ;‘xl =1and £ ;'3’1 AL
= X3+ x;=2 ...(111)
and y, +y; = -4 ...(10)
Also E(5, 6) is the mid-point of AB,
Xt Xy Yo tYa e
s 5 and 7 6
= x+x=10 ..(v)
and y; +y, = 12 ...(v1)
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Adding (i), (i1i) and (v), we get

2 + X5 + X3) =6 = X+ X+ X3=3 ...(v11)
Subtracting (i), (iii) and (v) from (vii) in turn, we get

Xp =9, x, =1 and x; =-7.
Adding (i), (iv) and (vi), we get

2+ Yot Y3) =12 = Y+ Y, +Y3=6 ....(wiii)
Subtracting (i), (iv) and (vi) from (viii) in turn, we get

¥; = 2, ¥, = 10 and y; = —6.

The vertices of AABC are A(9, 2), B(1, 10) and C(-7, —6).

Example 17. In the figure given below, the line segment AB meets X-axis at A and Y-axis at B.
The point P(=3, 4) on AB divides it in the ratio 2 : 3. Find the co-ordinates of A and B. (2013)

Solution. Let the co-ordinates of the points A, B
be (a, 0), (0, b) respectively.
Given point P(-3, 4) divides the segment AB in /
the ratio 2 : 3 7
e ARG PB =20
Co-ordinates of P are 7

2.043.a 2.b+3.{]] : (E{ @)

SaET T R R T <
ButPis (-3,4) = = =-3, 2 i’
= a=-=b b=10.

. The co-ordinates of A and B are (-5, 0) and (@,'10) respectively.
Example 18. Two vertices of a triangle are (-1, 4paud (5, 2). If the centroid is (0, —3), find
the third vertex.

Solution. Two vertices of a triangle are (=1/4) and (5, 2). Let the third vertex be (x, y),
then the centroid of the triangle is

-1+5+x 4+2+y]
3 ’ 3

Le. [x+4, y+6]- A\
3 o
But the centroid of the triangle is (0, —3)
= *2-0and y;‘i e
= x+4=0and y+6=-9
= x=-4andy =-15.
The third vertex of the triangle is (-4, —15).

Example 19. ABC is a triangle and G (4, 3) is the centroid of the triangle. If A, B and C are
the points (1, 3), (4, b) and C (a, 1) respectively, find the values of a and b. Also find the length
of side BC. (2011)

Solution. Since G (4, 3) is the centroid of AABC, we have

YA

e
=2
O
[ ]

>N

Xy +Xxg+XxX3 Y1 t+tYstY3
3 i 3

1+:+a S rand 3+;J+1 3
= SH54%+ag=12and4+b=9 A(1,3)
= ag=7andb=>5.
Hence, the values of s and b are; a =7, b = 5.
The co-ordinates of the point B and C are (4, 5) o
G(4, 3)

and (7, 1) respectively.
Length of side BC = (7 -4)?+(1-5)> units B(4, b) C(a, 1)
= 4J/9+16 units = 5 units.
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Exercise 11.2

1. Find the co-ordinates of the mid-points of the line segments joining the following
pairs of points :
() 2, -3), (=6,7) (@) (5, -11), (4 3) (1) (@ + 3, 5b), (22 - 1, 3b + 4).
2. Given that the co-ordinates of points A and B are (-3, 2) and (9, 7) respectively,
find :
(1) the co-ordinates of mid-point of AB.
(i1) the distance between A Iand B.

3. The co-ordinates of two points A and B are (-3, 3) and (12, —7) respectively. P is
a point on the line segment AB such that AP : PB = 2 : 3. Find the co-ordinates
of P.

4. P divides the distance between A(-2, 1) and B(1, 4) in the ratio 2 : 1. Calculate the
co-ordinates of the point P.

5. (i) Find the co-ordinates of the points of trisection of the line segment joining the
points (3, —3) and (6, 9).

(i) The line segment joining the points (2, 1) and (5, —8) is trisected at the points
P and Q. If the point P lies on the line 2x — y + k = 0, find the value of k.

6. Find the co-ordinates of the point which is three-fourth of the way from A(3, 1)
to B(-2, 5). '

IﬁtheﬂwramﬂmdpmhmthﬂlAP:-%AB.

k
b

7. Point P(3, —5) is reflected to P’ in, the x-axis. Also P on reflection in the
y-axis is mapped as P”,

(i) Find the co-ordinates of P’.and P”.
(if) Compute the distance P'P™%
(ii1) Find the middle point of the line segment P'P”. |
(iv) On which co-ordinate axis does the middle point of the line segment PP” lie ?

8. Use graph paper for this question. Take 1 cm = 1 unit on both axes. Plot the points
A(3, 0) and B(0, 4).

(1) Write down the co-ordinates of A, the reflection of A in the 1y-axis.
(11) Write down the co-ordinates of B,, the reflection of B in the x-axis.
(111) Assign the special name to quadrilateral ABA,B,.

(i) If C is the mid-point of AB, write down the co-ordinates of C,, the reflection
of C in the origin.

(v) Assign the special name to quadrilateral ABC,B,.

9. The line segment joining A(-3, 1) and B(5, — 4) is a diameter of a circle whose
centre is C. Find the co-ordinates of the point C.

10. The mid-point of the line segment joining the points (3m, 6) and (-4, 3n) is
(1, 2m — 1). Find the values of m and n.

11. The co-ordinates of the mid-point of the line segment PQ are (1, —2). The
co-ordinates of P are (-3, 2). Find the co-ordinates of Q.
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12,

14.

15.

16.

17.

18.

19.

21.

22.

23.

AB is a diameter of a circle with centre C(-2, 5). If point A is (3, -7), find
(1) the length of radius AC.
(1) the co-ordinates of B. (2013)

. Find the reflection (image) of the point (5, —3) in the point (-1, 3).

The line segment joining A(—l, g-] and B(a, 5) is divided in the ratio

1: 3 at P, the point where the line segment AB intersects y-axis. Calculate :
(1) the value of a. (if) the co-ordinates of P.

The point P(-4, 1) divides the line segment joining the points A(2, -2) and B in
the ratio 3 : 5. Find the point B.
(i) In what ratio does the point (5, 4) divide the line segment joining the points
(2, 1) and (7, 6) ?
(1) In what ratio does the point (- 4, b) divide the line segment joining the points
P(2, —2), Q(-14, 6) ? Hence, find the value of b.

The line segment joining A(2, 3) and B(6, — 5) is intersected by x-axis at a point K.
Write down the ordinate of the point K. Hence, find the ratio in which K divides
AB. Also, find the co-ordinates of the point K. (2006)
If A= (-4 3)and B = (8, -6),

(1) find the length of AB.

(i) in what ratio is the line joining AB, divided byhe x-axis? (2008)
(/) Calculate the ratio in which the line segm ining (3, 4) and (-2, 1) is
divided by the y-axis. CJ

(if) In what ratio does the line x —

(iii) the length of AB. (2012)

(i) Write down the co-ordinates of the point P that divides the line joining
A(—4, 1) and B(17, 10)-in the ratio 1 : 2

(if) Calculate the distance OP where O is the origin.
(i1i) In what ratio does the y-axis divide the line AB ?

Calculate the length of the median through the vertex A of the triangle ABC with
vertices A(7, —3), B(5, 3) and C(3, -1).

Prove by section formula that the points (10, -6), (2, -6), (-4, -2) and (4, -2),
taken in this order, are the vertices of a parallelogram.

24. Three consecutive vertices of a parallelogram ABCD are A(1, 2), B(1, 0) and

C(4, 0). Find the fourth vertex D.

If the points A (-2, -1), B(1, 0), C (p, 3) and D (1, g) form a parallelogram ABCD,
find the values of p and q.

;25, Prove that the points A(=5, 4), B(- 1, —2) and C(5, 2) are the vertices of an isosceles

ﬂght-angled triangle. Find the co-ordinates of D so that ABCD is a square.

| the third vertex of a triangle if its two vertices are (-1, 4) and (5, 2) and

1-p "é-ofone side is (0, 3).

| A P c DISTANCE AND SECTION FORMULAE

\



L e

Let A, B be the given vertices (-1, 4), (5, 2) respectively and C(c, B) be the third
vertex of a triangle. Note that (0, 3) is not the mid-point of AB, therefore, it is the
mid-point of either AC or BC.

|
1
!
|
|
|

28. Find the co-ordinates of the vertices of the triangle, the middle points of whose

. 1 { il | 1
sides are (0, -2—], (E’ E) and [E' 0).

29. Show by section formula that the points (3, —2), (5, 2) and (8, 8) are collinear.

30. Find the value of p for which the points (-5, 1), (1, p) and (4, —2) are collinear.

31. A(10, 5), B(6, —3) and C(2, 1) are the vertices of a triangle ABC. L is the mid-point
of AB and M is the mid-point of AC. Write down the co-ordinates of L and M.

Show that LM = %Bc. (2001)

32. A (2,5),B (-1, 2)and C (5, 8) are the vertices of a triangle ABC. P and Q are points
on AB and AC respectively such that AP : PB = AQ : QC =1 : 2.

(/) Find the co-ordinates of P and Q.
(if) Show that PQ = %BC.

33. The mid point of the line segment AB shown in
the adjoining diagram is (4, —3). Write down
the co-ordinates of A and B.

P\l

34. Find the co-ordinates of the centroid of a triangle whose vertices are :
A(-1, 3), B(1, —1) an@(Q(5; 1). (2006)

35. Two vertices of a triangle are (3, —5) and (-7, 4). Find the third vertex, given that
the centroid is (2, —1).

36. The vertices of a triangle are A(-5, 3), B(p, —1) and C(6, g). Find the values of p
and g if the centroid of the triangle ABC is the point (1, —1).
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ﬂ“;ﬂhpﬂﬂ)mhyﬂsmﬂn@mofmuniuﬁmmepoint

l‘%&-l’.l{-hi}ﬂﬂﬂ&&)mﬂuwﬂkﬂo{minoscelesu'iangle. Find the
_ mdumunumwm&

3. If A(-3, 2), B(a, B) and C(- 1, 4) are the vertices of an isosceles triangle, prove that

- @+ p=1 given AB = BC.

4. (i) Show that the points (2, 1), (0, 3), (-2, 1) and (0, - 1), taken in order, are the
~ vertices of a square. Also find the area of the square.

(i) Show that the points (-3, 2), (-5, -5), (2, ~3) and (4, 4), taken in order, are
the vertices of rhombus. Also find its area. Do the given points form a
square 7

5. The ends of a diagonal of a square have co-ordinates (-2, p) and (p, 2). Find p if
the area of the square is 40 sq. units.

Hint

J2 (length of side) = length of diagonal = J( p+ 2P +(2-p)

=» 2(length of side)® = 2p* + 8 = (length of side)* = p* + 4
=5 area of square = p* + 4 = 40 (given).

6. Find the co-ordinates of the circumcentre of thefNangle whose vertices are
(2, ~2), (8, 6) and (8, -2). Also find the circumr !

7. A and B have co-ordinates (4, 3) and (0, 1). Figg™

ommn'dnmuuﬂmﬂ?'y-am
| ' e line AA".

t divides the line segment joining the points
the ratio 3 : 1.

LW‘QI&& points on the line segment joining the points A (3, 1) and
~ B(=6,5) such that AP = PQ = QB. Find the co-ordinates of P and Q.

by
iﬁ' 'i-Wdldtchh(a«r?.a—5).Findtlteva]ueofa,giventhatthecircle
A En “wu‘ma-nM(&—Z).

11 The mid-point of the line joining A(2, p) and B(q, 4) is (3, 5). Calculate the
~ num values of p and 4.

12. The ends of a diameter of a circle have the co-ordinates (3, 0) and (-5, 6). PQ is
~ another diameter where Q has the co-ordinates (- 1, - 2). Find the co-ordinates of
' "f-f_ ﬂhwm&pwltPFa,p)&videsﬂwlinesegmentidtﬁngﬁ\e
-5, ~4) and (=2, 3). Hence find the value of p.

» what ratio is the line joining the points (4, 2) and (3, - 5) divided by the x-axis 7
s find the co-ordinate of the point of division.
‘the abscissa of a point P is 2, find the ratio in which it divides the line segment
ng t “;'j;__r’ “.ﬂ(ﬁ&}m&dﬂ!m&mﬂﬂ’
| LT,_ o in whict the line 2x + y — 4 = 0 divide the line segment joining
| ..w-j, .,muumdﬂnpwudm
ey b S

I
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17.

18.

19.

20.

21.

22.

4

The point A(2, —3) is reflected in the x-axis onto the point A’. Then the point A"
is reflected in the line x = 4 onto the point A”.

(i) Write the coordinates of A" and A”.
(if) Find the ratio in which the line segment AA” is divided by the x-axis. Also
find the coordinates of the point of division.

ABCD is a parallelogram. If the co-ordinates of A, B and D are (10, —6), (2, —6)
and (4, — 2) respectively, find the co-ordinates of C.

ABCD is a parallelogram whose vertices A and B have co-ordinates (2, - 3) and
(-1, —=1) respectively. If the diagonals of the parallelogram meet at the point

M (1, —4), find the co-ordinates of C and D. Hence, find the perimeter of the
parallelogram.

Y
g
In the adjoining figure, P(3, 1) is a point on the
line segment AB such that AP : PB = 2 : 3. Find
the co-ordinates of A and B. P(3, 1)
=6 A X
W

Given O(0, 0), P(1, 2), S(=3, 0). P divides OQ in
the ratio 2 : 3 and OPRS is a parallelogram., \
Find : * W)
(1) the co-ordinates of Q.
(i1) the co-ordinates of R. »
(iii) the ratio in which RQ is divified by the

_y-axis.

!

A\

b

If A(5 -1), B(-3,-2) and C (-1, 8) are the vertices of a triangle ABC, find the
length of the median through A and the co-ordinates of the centroid of triangle
ABC.
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