5 Co-ordinate Geometry

Let’s study.

e Distance formula e Section formula e Slope of aline

% Let’s recall.

We know how to find the distance between any two points on a number line.

If co-ordinates of points P,Q and R are -1,-5 and 4 respectively then find the
length of seg PQ, seg QR.

.9 P 0 R .
-5 -4 -3 -2 -1 0 1 2 3 4 5
Fig. 5.1

If x and x, are the co-ordinates of points A and B and x> x then length of
seg AB=d(A,B) =x - x,
As shown in the figure, co-ordinates of points P,Q and R are -1,-5 and 4
respectively.

d(P,Q)=(-1)-(-5)=-1+5=4
and d(Q,R)=4-(-5)=4+5=9
Using the same concept we can find the distance between two points on the
same axis in XY -plane.

F@; Let’s learn.

(1) To find distance between any two points on an axis .

Two points on an axis are like two points on the number line. Note

that points on the X-axis have co-ordinates such as (2, 0), (__5, 0),

2
(8, 0). Similarly points on the Y-axis have co-ordinates such as (0, 1), (0, 1—27),

(0, -3). Part of the X-axis which shows negative co-ordinates is OX’
and part of the Y-axis which shows negative co-ordinates is OY'.
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i) To find distance between two
points on X-axis.
Y

A

> X
Ol A(x,0) B(x,0)

A4

v

Fig. 5.2
In the above figure, points
A(xl, 0 ) and B(xz, 0) are on
X- axis such that, x, > x,
c.d(A, B) = X, =X,

ii) To find distance between two

points on Y-axis.
Y

A

(0,y,)Q

(0,y)P

X'« » X
O

\ 4

Fig. 5.3

In the above figure, points
P(0, y,) and Q(0, y)) are on
Y- axis such that, y >y,
S d(PQ) =y, -,

(2) To find the distance between two points if the segment joining these points is
parallel to any axis in the XY plane.

Yl\

Alx,») Blx,y)

X‘< O ul » ;X
L(x,0) M(x,, 0)
Y\ w
Fig. 5.4

i) In the figure, seg AB is parallel to

X~ axis.

.. y co-ordinates of points A and B
are equal

Draw seg AL and seg BM

perpendicular to X-axis

.. LJABML is a rectangle.

. AB=1M

But, LM = X, =X,

Sod(AB) =x, - x)

A4

(0,y,)Rp P(x,»)
(0,y)S7 Qx,y)
x © X
v
Fig. 5.5

ii) In the figure seg PQ is parallel to
Y- axis.
". x co-ordinates of points P and Q
are equal
Draw seg PR and seg QS
perpendicular to Y-axis.
.. LJPQSR is a rectangle
S PQ=RS
But, RS=y -y,
SdPQ) =y, -y,
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Activity: Y
In the figure, seg AB || Y-axis and
seg CB X-axis. Co-ordinates of
points A an|(|1 C are given. .43:[A(2, K
To find AC, fill in the boxes given below. C(-2,2)
A ABC is a right angled triangle. X' > X

According to Pythagoras theorem, -1

(AB)* + (BC)* =[] -2
We will find co-ordinates of point B
to find the lengths AB and BC, Y

CB || X- axis .. y co-ordinate of B=[ ]

BA || Y- axis .". X co-ordinate of B=[ |
AB=[3 |- |=[_ | BC=[ |-[ |=[4]
SAC =+ =[] S AC=| W17

Let’s learn.
@istance formula)

Y In the figure 5.7, A(xl, yl) and B(xz, y2) are any
A two points in the XY plane.

B(x,, »,) . : :
From point B draw perpendicular BP on X-axis.

Similarly from point A draw perpendicular AD
on seg BP.

N

>
N
0« I

---HD(x,, y))
(x, )
seg BP is parallel to Y-axis.

.. the x co-ordinate of point D is x_.

seg AD is parallel to X-axis.

) .. the y co-ordinate of point Dis y .
Y Fig.5.7 .. AD=d(A,D)=x,-x ; BD=d(B,D) =y, -y,
In right angled triangle A ABD, AB’ = AD’ +BD’

- (xz _x1)2 +(.Vz_y1)2

S AB = \/(xz_x1)2+(y2_y1)2

This is known as distance formula.
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Note that, \/ (yz y1)2 = \/(x1 —x2)2 +()’1 _J’2)2

In the previous act1v1ty, we found the lengths of seg AB and seg AC and then
used Pythagoras theorem to find the length of seg AC.
Now we will use distance formula to find AC.

A(2, 3) and C(-2, 2) is given Y
Let A(x,y ) and C(x, ).
_ _ _ _ A2, 3
x1—2,y1—3,x2-—2,y2-2 :[( )
2 2 C(-2,2 B
AC = \/(xz—xl) +(1-») ( :
X » X
= (22 +(2-3) 0
=
= J16+1
¥
= \/ﬁ Fig. 5.8
seg AB || Y-axis and seg BC || X-axis.
". co-ordinates of point B are (2, 2).
. AB= \[(x,- -3) = y(2-2)+(2-3) = Joi1 =1

BC = |J(x, - -n) = \/(—2—2)2+(2—2)2 = J(~4y +0 = 4

In the Figure 5.1, distance between points P and Q is found as (-1) - (-5) = 4. In
XY - plane co-ordinates of these points are (-1, 0) and (-5, 0). Verify that, using the

distance formula we get the same answer.

~

Remember this!

e Co-ordinates of origin are (0, 0). Hence if co-ordinates of point P are
(x, y) then d(O, P) = /x? +y2 .

e [fpoints P(xl, yl), Q(xz, yz) lie on the XY plane then
d(P, Q) = \/(x2 _xl)z +(, _yl)z

that is, PQ* = (x, —x,) + (3, -3) = (5 -x) +(3-»)’
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Ex. (1) Find the distance between the points P(-1, 1) and Q (5,-7) .

Solution :Suppose co-ordinates of point P are (x, ) and of point Q are (x, y ).
x=-1, y =1, x,=5  y=-1

According to distance formula, d(P, Q) = \/(xz X )2 +(y, = » )2
= \[s-(-0T +[(-7)-1]
N GRE)
= \36+64
d(P, Q) = V100= 10

.". distance between points P and Q is 10.

Ex. (2) Show that points A(-3, 2), B(1, -2) and C(9, -10) are collinear.

Solution : If the sum of any two distances out of d(A, B), d(B, C) and d(A, C) is
equal to the third , then the three points A, B and C are collinear.
.. we will find d(A, B), d(B, C) and d(A, C).

Co-ordinates of A Co-ordinates of B Distance formula
(-3,2) (1, -2) d(AB) = (. -x) +(n-»)
(x,») (x,,»,)
oo d(A,B) = \/[l—(—3)]2 w[(-2)-2] oo from distance formula
= Je3) ()
= J16+16
=32 =42 (1)
d(B,C) = J(9-1)+(-10+2)’

= J64+64 =82  eeeinnn.. (I1)

and d(A, C) = \J(9+3) +(-10-2)’

= /144+144 = 12\/5 .......... (IH)

oo from(D), (D) and (1) 442 + 82 = 1242
.o d(A,B) +d(B, C) =d(A, C)

". Points A, B, C are collinear.
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Ex. (3)

Solution :

Ex. (4)

Solution

Verify, whether points P(6, -6), Q(3, -7) and R(3, 3) are collinear.

PQ = \/(6— 3)2 +(—6+ 7)2 .......... by distance formula

PR = J(3-6) +(3+6)
= (_3)2+(9)2 = \/% .......... (HI)

From I, I and III out of +/10, 100 and /90, /100 is the largest number.
Now we will verify whether(\/ 100) and (\/ﬁ ++/90 ) are equal.

For this compare (\/@)2 and (\/ﬁ +@)2 .

You will see that (\/E-i-\/%) > (\/100) .. PQ+ PR#0QR
". points P(6, -6), Q(3, -7) and R(3, 3) are not collinear.

Show that points (1, 7), (4, 2), (-1, -1) and (-4, 4) are vertices of a square.

: In a quadrilateral, if all sides are of equal length and both diagonals are

of equal length, then it is a square.
.. we will find lengths of sides and diagonals by using the distance formula.
Suppose, A(1, 7), B(4, 2), C(-1, -1) and D(-4,4) are the given points.

ap= V=902 _ 5535 _m A
BC:\/(4+1)2+(2+1)2 BT 5
p = V= (-4 | 5535 .

R (R S C ) BN rorw- By S

AC:\/(1+1) +(7+1)° _ Jit6d _ 68 /

BD = Ja+47+(2-4) | Jara -
. AB = BC = CD = DA and AC = BD
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So, the lengths of four sides are equal and two diagonals are equal.
s (1,7), (4,2), (-1,-1) and (-4,4) are the vertices of a square.

Ex. (5) Find the co-ordinates of a point on Y- axis which is equidistant from
M (-5,-2) and N(3,2)
Solution : Let point P(0, y) on Y- axis be equidistant from M(-5,-2) and N(3,2).
.. PM = PN .. PM? = PN?
[0-(-5)P+[y-(-2)= (0-3)"+ (y - 2)*
254+ (y+2)=94+)y -4y +4
254y H Ay +4=13+) -4y
S8y=-16 Soy=-2
". the co-ordinates of the point on the Y-axis which is equidistant from
M and N are M (0, -2).

Ex. (6) A(-3,-4),B(-5,0),C(3,0) are the vertices of A ABC. Find the co-ordinates
of the circumcentre of A ABC.
Solution : Let, P(a, b) be the circumcentre of A ABC.
.. point P is equidistant from A,B and C.
. PA*=PB*=PC*.......... (I .. PA? = PB?
(a+3)+(b+4)=(a+5)>+(b-0)°

A+ 6a+9+b2+8b+16=0a+ 100+ 25 +b? C(3,0)
C.-4a+ 8 =0 B
(_570>

a-2b=0.......... (II)
Similarly PA* =PC* .......... (I) From
So(a+3)+(b+4)=(a-3)*+(b-0)°
LA+ 6a+9+b’+8b+16=ad-6a+ 9+ b’ Al=3,-4)
;. 12a+8b=-16 Fig. 5.10
So3a+2b=-4.......... (1)

Solving (II) and (Ill) we get a=-1,b = —%

. . 1
.. co-ordinates of circumcentre are (-1, -3 ).
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Ex. (7) Ifpoint (x, y) is equidistant from points (7, 1) and (3, 5), show that

y=x-2.
Solution : Let point P (x, y) be equidistant from points A(7, 1) and B(3, 5)
. AP =BP
. AP? = BP?

S =-T)+ (-1 =(x -3+ (y-35)
SoX - 14X +49+ )y -2+ 1 =X -6x+ 9+ ) - 10y +25

So-8x + 8y =-16
SoX-y =2
Sy =x-2

Ex. (8) Find the value of y if distance between points A (2,-2) and B (-1, y)is 5.
Solution : AB*=[(-1) -2+ [y - (-2)]" eeeene. by distance formula
=3+ (y+2)

L 25=9+ (¥ +2)>

So16= (y +2)°

T y+2=1i6

T y+2=%4

Soy=4d4-2ory=-4-12

Soy=2 ory=-6

.value of y is 2 or -6.

ﬂfl Practice set 5.1 ::E

1. Find the distance between each of the following pairs of points.

(4)L(5, -8), M(=7,-3)  (5) T(-3, 6), R(9, =10) (6) W(=],4), X(11,4)

2. Determine whether the points are collinear.
(1) A(1, -3), B(2, -5), C(-4,7) (2) L(-2, 3), M(1, -3), N(5, 4)
(3) R(0, 3), D(2, 1), S(3, -1) (4) P(-2, 3),0Q(1,2),R(4, 1)

3. Find the point on the X-axis which is equidistant from A(-3, 4) and B(1, -4).

4. Verify that points P(-2, 2), Q(2, 2) and R(2, 7) are vertices of a right angled
triangle.
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5. Show that points P(2, -2), Q(7, 3), R(11, -1) and S (6, -6) are vertices of a
parallelogram.

6. Show that points A(-4, -7), B(-1, 2), C(8, 5) and D(5, -4) are vertices of a
rhombus ABCD.
Find x if distance between points L(x, 7) and M(1, 15) is 10.

8. Show that the points A(1, 2), B(1, 6), C(1 + 23, 4) are vertices of an equilateral

triangle.
% Let’s recall.

P4
: . . A b
Property of intercepts made by three parallel lines : < / >
In the figure line /|| line m || line n, < CI? ]1:; >
< >N
line p and line ¢ are transversals, /
then AB_DE v
BC EF Fig. 5.11
Let’s learn.
@ivision of a line segment)
A 6 p 10 g Inthe figure, AP = 6 and PB = 10.
. AP_6_3
" PB 10 5

Fig. 5.12

In other words it is said that “point P divides the line segment AB in the ratio 3:5.

Let us see how to find the co-ordinates of a point on a segment which divides the

segment in the given ratio.
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Let’s learn.

CSection formula)

In the figure 5.13, point P on the seg AB in XY plane, divides seg AB in the

ratiom : n.

>

Assume A(x,, ) B(x,,») andP(x,y) Y1

Draw seg AC, seg PQ and seg BD (x, )
A (Xv }}\) PAb
perpendicular to X~ axis. !

5 O, 0)3Q (%, 0)
and D (xz, 0). E

B

H-———————mm— -

(x, )

CQ:x‘xl} .......... o X : : X
and QD = x - x O Clx;0) Q(x,0) D(x,, 0)
Y'v
seg AC || seg PQ || seg BD. Fig. 5.13
. . . AP CQ
.". By the property of intercepts of three parallel lines, — = — = —
PB QD n
Now CQ =x - X, and QD = X, =X cevvunnnns from (I)
X=X _m
T X,—X n

Son(x - xl) =m (x2 -X)
S IX - NX = MX, - MX
S MX + NX = mx, + nx,

Sox(m4+n) = mx, + nx

mx, + nx,
A
m+n
Similarly drawing perpendiculars from points A, P and B to Y- axis,
my, +n
we get, )= UDSRul i) .
m+n

". co-ordinates of the point, which divides the line segment joining the

points A(xl, yl) and B(x2, yz) in the ratio m : n are given by
(mx2 +nx, my,+ny, j

9

m+n m+n
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CCo-ordinates of the midpoint of a segment)

If A(xl, yl)and B(xz, »,) are two points and P (x, y) is the midpoint of

seg AB then m = n. A(xl’)“}l) P(x,y)“ B,

..values of x and y can be written as Fig. 5.14
1
x mx, + nx, I my, +ny,
e — I - =
m+n ! m+n
1
1
+ e ! my, +m ..
= TN = Sty
m+m ! m+m
— m(x1+Xz) : _ m(yl+y2)
2m | m
1
= —xl ! : — WtW
2 | 5
. . . + +
. co-ordinates of midpoint P are (%—y ! 2y ZJ

This is called as midpoint formula.

: a+b
In the previous standard we have shown that

1s the midpoint of the
segment joining two points indicating rational numbers a and b on

a number line. Note that it is a special case of the above midpoint formula.
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Ex. (1) If A(3,5), B(7,9) and point Q divides seg AB in the ratio 2:3 then find
co-ordinates of point Q.
Solution : In the given example let (xl, yl): (3,5)
and (x2,y2): (7,9).
m:n=2:3

According to section formula,

‘o mx, + nx, _ 2x7+43x3 23 y_my2+ny1 _ 2x9+43x5 33

m+n  2+3 5 m+n 243 5

. 23 33
.. Co-ordinates of Q are (?,?J
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Ex. (2) Find the co-ordinates of point P if P is the midpoint of a line segment AB
with A(-4,2) and B(6,2).

Solution : In the given example, suppose

A <_472“) p ()C, J’)“ B (672)

Fig. 5.15

(-4,2) = (xl,yl) ;(6,2) = (xz,yz) and co-ordinates of P are (x, ))

". according to midpoint theorem,

_ntx, _ —4+6 _ 2 -1
2 2 2
y:y1+y2 :2+2:i:2
2 2 2

". co-ordinates of midpoint P are (1,2) .

% Let’s recall.

We know that, medians of a triangle are concurrent .

The point of concurrence (centroid) divides the median in the ratio 2:1.

Let’s learn.
CCentroid formula)

Suppose the co-ordinates of vertices of a triangle are given. Then we will find the

co-ordinates of the centroid of the triangle.

Alx, )
In A ABC, A(x,y,), B(x,,»,), C(x,, ¥,)
are the vertices. Seg AD 1s a median and 2
G(x, y) is the centroid. 1G(x, Y
D is the mid point of line segment BC.
p g B(x,, y,) D Clx,, »,)
Fig. 5.16
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. . X, +Xx + . .
". co-ordinates of point D are x = % V= R S midpoint theorem

Point G(x, y) is centroid of triangle A ABC. .. AG:GD =2:1

". according to section formula,

_ 2 XXX, XX+
B 2+1 B 3 B 3
2(y2+y3)+lxyl
y= 2 _ Nty _ n s
2+1 3 3

Thus if (x, y,), (x,, ¥,) and (x,, y,)are the vertices of a triangle then the

X X, + X y1+y2+y3j
3 ’ 3

co-ordinates of the centroid are (

This 1s called the centroid formula.

Remember this!

Section formula

The co-ordinates of a point which divides the line segment joined by two distinct

points (xl,yl) and (xz,yz) in the ratio m : n are (mxz +nx, ,myz +”ylj .
m+n m-+n
Midpoint formula

The co-ordinates of midpoint of a line segment joining two distinct points

(x,y)and (x,y,) are (%%) .

Centroid formula

If (xl, yl), (xz, yz) and (x3, y3) are the vertices of a triangle then co-ordinates of

) +x, + +y,+
the centroid are (x‘ );2 x3,y' J;Z y3j.
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Ex. (1) If point T divides the segment AB with A(-7,4) and B(-6,-5) in the
ratio 7:2, find the co-ordinates of T.

Solution : Let the co-ordinates of T be (x, y).

.". by the section formula,

o Mot Tx(=6)+2x(-7) B
m+n 7+2
_ 42-14 _ 56
9 9
— my, tny, _ 7X(_5)+2X(4)
Y m+n T+2
_ 358 _ 27 _
9 9

. . =56
". co-ordinates of point T are (T’_3j .

Ex. (2) If point P(-4, 6) divides the line segment AB with A(-6, 10) and B(r, s) in
the ratio 2:1, find the co-ordinates of B.

Solution : By section formula

2Xr+1Xx(-6) : _ 2Xs+1x10
T 2+ 1 : B 2+ 1
2r - 6 | 25+ 10
4= | =—
o -12=2r-6 ! . 18=2s+ 10
o= -6 LS. 2s=8
r=-3 E s=4

". co-ordinates of point B are (-3, 4).

Ex. (3) A(15,5), B(9,20) and A-P-B. Find the ratio in which point P(11,15)
divides segment AB.
Solution : Suppose, point P(11,15) divides segment AB in the ratio m : n

.". by section formula,
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_mx, +nx,
m+n Similarly, find the ratio
1 = 2mtlon using y co-ordinates. Write
m+n .

lm 4+ 111 = 9m + 15n the conclusion.
2m=4n

m_4_2

n 2 1

". The required ratio 1s 2 : 1.

Ex. (4) Find the co-ordinates of the points of trisection of the segment joining
the points A (2,-2) and B(-7,4) .
(The two points that divide the line segment in three equal parts are called as
points of trisection of the segment.)

Solution : Let points P and Q be the points of trisection of the line segment joining

the points A and B.
Point P and Q divide line segment AB into three parts.
AP=PQ=0QB.......... (I)
AP AP AP AP 1
= = = = = . From (I)
PB  PQ+QB AP+AP 2AP 2

A P Q B

Fig. 5.18

Point P divides seg AB in the ratio 1:2.

. . - _ -3
X co-ordinate of point P = 1x(-7)+2x2 - TT+4 _

1+2 3
. . . 4-4
y co-ordinate of point P = Ixd4+2x(2) _4-4 _ 0 _ 0
1+2 3 3
: .. . . S AQ 2
Point Q divides seg AB in the ratio 2:1. .. @ =7
. . - —-14+2 -
X co-ordinate of point Q = 2x(27)+1x2 22y
2+1 3 3
. . 2x4+1x-2 8-2 6
co-ordinate of point Q = = =—=-=2
Y P Q 2+1 3 3

.". co-ordinates of points of trisection are (-1, 0) and (-4, 2).
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For more information :

See how the external division of the line segment joining points A and B takes
place.

Let us see how the co-ordinates of point P can be found out if P divides the line

segment joining points A(-4, 6) and B(35, 10) in the ratio 3:1 externally.

% = % that is AP is larger than PB and A-B-P. P
AP 2 that is AP = 3k, BP = &, then AB = 2k b
PB _AB 2 (5, 10)

S = = A
o Bp 1 C4,6) v

Now point B divides seg AP in the ratio 2 : 1. ’ Fig. 5.19

We have learnt to find the coordinates of point P if co-ordinates of points

A and B are known.

ﬂf, Practice set 5.2 ::E

[

Find the coordinates of point P if P divides the line segment joining the points

A(-1,7) and B(4,-3) in the ratio 2 : 3.

2. In each of the following examples find the co-ordinates of point A which divides
segment PQ in the ratio a: b.
(1)P(-3,7), Q(1,-4),a:b=2:1
(2) P(-2,-5),Q(4,3),a:b=3:4
(3)P(2,6),Q(-4,1),a:b=1:2

3. Find the ratio in which point T(-1, 6)divides the line segment joining the points
P(-3, 10) and Q(6, -8).

4. Point P is the centre of the circle and AB is a diameter . Find the coordinates of
point B if coordinates of point A and P are (2, -3) and (-2, 0) respectively.

5. Find the ratio in which point P(k, 7) divides the segment joining A(8, 9) and
B(1, 2). Also find & .

6. Find the coordinates of midpoint of the segment joining the points (22, 20)
and (0, 16).

7. Find the centroids of the triangles whose vertices are given below.

(1)(-7,6), (2, -2), (8, 5)

(2) (3,-5),(4,3), (11, -4)

(3) (4,7), (8,4),(7,11)
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8. In A ABC, G (-4, -7) is the centroid. If A (-14, -19) and B(3, 5) then find the
co-ordinates of C.

9. A(h, -6), B(2, 3) and C(-6, k) are the co-ordinates of vertices of a triangle
whose centroid is G (1, 5). Find 4 and k.

10. Find the co-ordinates of the points of trisection of the line segment AB with
A(2, 7) and B(-4, -8).

11. If A (-14, -10), B(6, -2) is given, find the coordinates of the points which
divide segment AB into four equal parts.

12. If A (20, 10), B(0, 20) are given, find the coordinates of the points which divide
segment AB into five congruent parts.

Let’s learn.
(Slope of a line)

When we walk on a plane road we

need not exert much effort but while
climbing up a slope we need more effort.
In science, we have studied that while
climbing up a slope we have to work

against gravitational force.

In co-ordinate geometry, slope of
a line is an important concept. We will

learn it through the following activity. Y

Activity I :
In the figure points A(-2, -5),
B(Oa_2)7C(zyl)’D(474)7E(677)

L I Y e N |
~
o~
~
N—

lie on line /. Observe the table

which is made with the help ~3-2-10 /
B (

of coordinates ofthese points on

line /.
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. Co-ordinates | Co-ordinates of
Sr. | First | Second

, , of first point | second point Y27 N
No. | point | point Y —x
(x,») (x,»,) 2
7mh_6 3
1| C E (2,1) (6,7) 6-2 4 2
4—(—5) 9 3
2 | A D (-2, -5) (4, 4) 4-(-2) 6 2
54 _ 93
3 | D A (4, 4) (-2, -5) 2-4 -6 2
4 B C -- -- --
5 C A -- - -
6 A C -- - -

Fill in the blank spaces in the above table. Similarly take some other pairs of
Vo=

Xy =X

points on line / and find the ratio for each pair.

From this activity, we understand that for any two points (xl, yl) and (xz, yz) on
V=N

Xy =X

line /, the ratio is constant.

Vo= N

Xy =X

is called the

If (xl, yl) and (xz, yz) are any two points on line /, the ratio
slope of the line /.

Generally slope is shown by letter m.
=0

Xy =X

m =
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Activity II : In the figure, some points on Y
line /, t and n are given. Find '\ ¢
the slopes of those lines.
Now you will know,

(1) Slopes of line / and line ¢ are C(3,4)
positive. /
(2) Slope of line 7 is negative. ) D<_1’% B(6,1)

(3) Slope of line ¢ is more than 0 A(4,0) \nX
slope of line /.

(4) Slopes of lines / and ¢ which
make acute angles with X~ axis,

Fig. 5.21

v

are positive.
(5) Slope of line n» making obtuse angle with X- axis is negative.

Y
Slopes of X-axis, Y-axis and lines parallel to axes. 1 ]
In the figure 5.22, (xl, 0) and (x2, 0)
are two points on the X- axis.
0-0_y (0,5,
X~ X, 0,)

A
\4
3

Slope of X- axis =

In the same way (0, y,) and (0, )

A
4

are two points on the Y- axis. 0 (. 0)] (. 0) >»X
1’ ’
AP A I
0-0" 0
But division by 0 is not possible. M

Slope of Y- axis =

.".slope of Y- axis can not be determined. Fig. 5.22

Now try to find the slope of any line like line m which is parallel to X- axis. It will
come out to be 0.

Similarly we cannot determine the slope of a line like line / which is parallel to Y- axis

Slope of line — using ratio in trigonometry
In the figure 5.23, points P(x , y ) and Q (x , y,) are on line .
Line [ intersects X axis in point T.
seg QS | X- axis, seg PR L seg QS .". seg PR || seg TS .......... corresponding
angle test

S QR=y -y andPR=x -x

QP RERERERERERERE RS RE RE QE & E -E RS REARERERERERE RS RERE QE E E RE RE QS
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R 2= N
2 - 2 (1

oooooooooo

PR X, —X
Line TQ makes an angle 0 with the X- axis .
R _ tanO .......... (I)
PR
From (I) and (1I), % = tan0O
m = tanO s

NowsegPR ||seg TS, line /is transversal
ZQPR = ZQTS ...... corresponding
angles

A

From this, we can define slope in

another way. The tan ratio of an angle
made by the line with the positive direction &/

of X-axis is called the slope of that line.

Y Fig. 5.23

When any two lines have same slope, these lines make equal angles with the

positive direction of X~ axis.
.. These two lines are parallel.

Slope of Parallel Lines
Activity :

In the figure 5.22 both line / and line ¢
make angle 0 with the positive direction
of X~ axis.

.. line!/||linez.......... corresponding

angle test

Consider, point A(-3, 0) and point
B(0, 3) on line /

Find the slope of line /.
Slope of line [ = e amb
X=X X' <

In the similar way, consider suitable
points on the line 7 and find the slope of
line z.

From this, you can verify that parallel
lines have equal slopes.
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Here 0 = 45°.
Use slope, m = tanO and verify that slopes of parallel lines are equal.

Similarly taking 8 = 30°, O = 60° verify that slopes of parallel lines are equal.

W Remember this!
|

The slope of X- axis and of any line parallel to X- axis is zero.

The slope of Y- axis and of any line parallel to Y- axis cannot be determined.

TDIDFDTDID D DTN $D D505 Solved Examples RERRRERRRERRRRER®R
EX. (1) Find the slope of the line passing through the points A (-3, 5), and B (4, -1)
Solution : Let, x=-3 x =4y =5, y,=-1

. : _»n _ —1=5 —_6
.". Slope of line AB = o ow T A-(3) " 7

EX. (2) Show that points P(-2, 3), Q(1, 2), R(4, 1) are collinear.
Solution : P(-2, 3), Q(1, 2) and R(4, 1) are given points

: _ NI _ 2-3 _ 1
slope of line PQ = xS 1-(2) =3
Slope of line QR = 22~% =122 _ 1

X, =X 4-1 3
Slope of line PQ and line QR is equal.
But point Q lies on both the lines.

.. Point P, Q, R are collinear.

EX. (3) Ifslope of the line joining points P(k, 0) and Q(-3, -2) is % then find k.
Solution : P(k, 0) and Q(-3, -2)

Slope of line PQ = j:g = _3_% p

But slope of line PQ is given to be % .

e Sok=4
3-k 7
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EX.4) IfA(6,1),B(8,2),C(9,4)andD (7, 3) are the vertices of [ ] ABCD,
show that [ ] ABCD is a parallelogram.

Solution : You know that Slope of line = %
27 M
. 2-1 1
Sl flineAB = =—=— .......... I
ope of line i (D
Slope of line BC = 9;§ =2 (1)
Slope of line CD = 3;3 = % .......... (IID)
Slope of line DA = 7—_2 =2 i, (IV)
Slope of line AB = Slope of line CD .......... From (I) and (III)
.. line AB || line CD
Slope of line BC = Slope of line DA .......... From (II) and (IV)

.. line BC || line DA
Both the pairs of opposite sides of the quadrilateral are parallel
. [] ABCD is a parallelogram.

ﬂfl Practice set 5.3 :ZE

1. Angles made by the line with the positive direction of X-axis are given. Find the
slope of these lines.

(1) 45° (2) 60° (3) 90°

2. Find the slopes of the lines passing through the given points.
(1)A(2,3),B(4,7) (2)P(-3,1),Q(5,-2)
(3)C(5,-2),D(7,3) (4)L(-2,-3),M(-6,-8)
(5)E(-4,-2),F(6,3) (6)T(0,-3),S(0,4)

3. Determine whether the following points are collinear.
(1) A(-1, -1), B(0,1), C(1,3) (2) D(-2,-3), E(1,0), F(2,1)
(3) L(2, 5), M(3, 3), N(5,1) (4) P(2,-5), Q(1,-3), R(-2,3)
(5)R(1, -4), S(-2,2), T(-3,4) (6)A(-4,4), K(-2, %), N(4, -2)
4. IfA (1, -1),B (0, 4),C (-5, 3) are vertices of a triangle then find the slope of
each side.

5. Show that A (-4, -7),B (-1, 2), C (8, 5) and D (5, -4) are the vertices of a
parallelogram.
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6. Find %, if R(1, -1), S (-2, k) and slope of line RS is -2.
7. Find k, if B(k, -5), C (1, 2) and slope of the line is 7.
8. Findk, if PQ || RS and P(2, 4), Q (3, 6), R(3, 1), S(5, k) .

OOOOOOOOOOOOOOOOOOS Problem set 5 COOOOOOOOOBOOOBOOOE

1. Fill in the blanks using correct alternatives.
(1) Seg AB is parallel to Y-axis and coordinates of point A are (1,3) then

co-ordinates of point B canbe ........ .

(A) (3,1) (B) (5,3) (C) (3,0) (D) (1,-3)

(2) Out of the following, point ........ lies to the right of the origin on X~ axis.
(A) (-2,0) (B) (0,2) (C) (2,3) (D) (2,0)

(3) Distance of point (-3,4) from the origin is ...... .
(A) 7 (B) 1 (C)5 (D) -5

(4) A line makes an angle of 30° with the positive direction of X- axis. So the

slope of the line is .......... .

NG

(A) 3 ®) 2 () (D) 3

R

NE)

2. Determine whether the given points are collinear.
(1) A(0,2) , B(1,-0.5), C(2,-3)
(2)P(1,2),Q(2, ), RG, 9)

(3) L(1,2) , M(5,3) , N(8,6)

3. Find the coordinates of the midpoint of the line segment joining P(0,6)
and Q(12,20).

4. Find the ratio in which the line segment joining the points A(3,8) and B(-9, 3)
is divided by the Y- axis.

5. Find the point on X-axis which is equidistant from P(2,-5) and Q(-2,9).

6. Find the distances between the following points.

(i) A(a, 0), B(0, a) (ii) P(-6, -3), Q(-1,9)  (iii) R(-3aq, a), S(a, -2a)

7. Find the coordinates of the circumcentre of a triangle whose vertices are (-3,1),
(0,-2) and (1,3)
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8. In the following examples, can the segment joining the given points form a
triangle ? If triangle is formed, state the type of the triangle considering sides of

the triangle.
(1) L(6,4),M(-5,-3),N(-6,8)
(2) P(-2,-6),Q(-4,-2),R(-5,0)
(3) A(N2,+2),B(—V2, +2),C(~6, V6)

9. Find % if the line passing through points P(-12,-3) and Q(4, k)has slope % .

10. Show that the line joining the points A(4, 8) and B(5, 5) is parallel to the line
joining the points C(2,4) and D(1,7).

11. Show that points P(1,-2), Q(5,2), R(3,-1), S(-1,-5) are the vertices of a
parallelogram

12. Show that the [ | PQRS formed by P(2,1), Q(-1,3), R(-5,-3) and S(-2,-5) isa
rectangle

13. Find the lengths of the medians of a triangle whose vertices are A(-1, 1),
B(5, -3) and C(3, 5) .

14*. Find the coordinates of centroid of the triangles if points D(-7, 6), E(8, 5) and

F(2, -2) are the mid points of the sides of that triangle.

15. Show that A(4, -1), B(6, 0), C(7, -2) and D(5, -3)are vertices of a square.

16. Find the coordinates of circumcentre and radius of circumcircle of A ABC if
A(7, 1), B(3, 5) and C(2, 0) are given.

17. Given A(4,-3), B(8,5). Find the coordinates of the point that divides segment
AB in the ratio 3:1.

18*. Find the type of the quadrilateral if points A(-4, -2), B(-3, -7) C(3, -2) and
D(2, 3) are joined serially.

19*. The line segment AB is divided into five congruent parts at P, Q, R and S such
that A-P-Q-R-S-B. If point Q(12, 14) and S(4, 18) are given find the
coordinates of A, P, R,B.

20. Find the coordinates of the centre of the circle passing through the
points P(6,-6), Q(3,-7)and R(3,3).

21*. Find the possible pairs of coordinates of the fourth vertex D of the parallelogram,
if three of its vertices are A(5,6), B(1,-2)and C(3,-2).

22. Find the slope of the diagonals of a quadrilateral with vertices
A(1,7), B(6,3), C(0,-3) and D(-3,3).
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