UNIT

0/

Coord | r@@@%@f@@m

—~—

o\

Introduction \“ ;
Geometry is one of the most ancient
branches of mathematics. The Greeks
systematically studied it about four
centuries B.C. Most of the geometry
taught in schools is. due to Euclid who
expounded thirteen books on the subject
(300 B.C.). A French philosopher and
mathematician Rene Descartes (1596-
1650 A.D.) :

Coordinate Plane :
Draw in a plane two mutually perpendicular
number lines x’ x be |
and y’ y one

horizontal and the

other vertical. Let ' © M
O be their point of x% F\Y m ’S\'

v - £
intersection called OU st
origin and the
number 0 of both
the lines is ‘}',,

represented by O.

The two lines are called the coordinate
axes. The horizontal line x'Ox is called the
x-axis and the vertical line y” oy is called the
y-axis. ! )

The points lying on Ox are +ve and on Ox’
are—ve. :

The points lying on Oy are +ve and Oy’ are
-ve,

A

P(x,y)

e

Suppose P is any point in the plane. Then
P can be located by using an ordered pair
of real numbers. Through P draw lines
parallel to the coordinates axes meeting x-
axis at R and y-axis at S. Let the directed

distance OR = x and the directed distance
Ob = o

The ordered pair (x, y) gives us enough
information to locate the point P. Thus
P has coordinates (x, y). The first
component of the ordered pair (x, y) is

called x-coordmate or and the
second co s -coordinate

axes divide the plane

.L !
&‘o four equal parts called quadrants.

They are defined as follows:

QuadrantI: All points (x, y) with x > 0, -
=1 “
Quadrant II: All points (x, y) with x <0,
y>0
Quadrant IT: All points (x, ) with x < 0,
) |
Quadrant IV: All pomts (x, y) with x > 0,
ry<o
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~ The point P in the plane that corresponds

to an ordered pair (x, y) is called the

=901 )




graph.

The Distance Formula ‘ O it
Lett A (x, y)) v S AR (
and B (xy, y,) be kgﬂ\ AT k&"@)k
two points in the LA N

plane. To @{I\\D\_\UU‘ 3 =

the distance §'= | ALy, £ kil
|E’, we draw a ‘O

horizontal line from A to a point C lies
directly below B, forming a right triangle
ABC. So that | AC| = [xy—x| and |BC| =

ly2=yi. By using Pythagoras theorem, we
have ; ;

d’~| AB|’= | AC| +BCP

d*=(x- x ) + (72— 1)’

= OF dzlA_Bl=\/(x2 -x)+(y,

2 .
B
The distance is always ta -
negative, It isW M B A

to B.

If A and B lie o a line parallel to one of the
coordinate axes, then by the formula (i), the
distance AB is absolute value of the
directed distance AB. ‘ ‘

The formula (i) shows that any of the two
points can be taken as first point.

Example 1: Find the distance between the
points: (i) A (5,6).B(5,-2) (i) C(-4,-2),
D(0,9) : : 09307001
Solution:

By the distance formula, we have
0) d=|AB| = \[(5-5 +(~2—6)’
d=| AB| =/(0)’ +(-8)’ Y
d=|AB|= 0+ 64 =8 g{\m' -
ii) d=(CD/ = T
04135 - o CHTFONH)

d=|CD| = (0¥ 4} +(9+2)’

e

i&@awplc 2: Show that the

b=|CA|=\J(2~ (1)) + (=6-2)" = /T3
ST ;
|
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The radius of the ei Wtance from
‘ W@ ula, we have

@%a/muzl:\/m )

points 4(-1,2).
—6) are vertices of a
09307002

B(7, 5) and C (2,
right triangle.
Solution ‘
Let a, b and ¢ denote the lengths of the
sidesBC, CA and ABrespectively. -

‘By the distance formula, we have.

11‘1_19]=«/(7—(—I))2+(5—:)_)2 =73 %
a=[BC|=y(2-7) + (~6-5) = I46

I

&

Sl

y
!

Clearly: a* = p? + ¢ : : :
Therefore, ABC is a right triangle with

right angle at 4. '
Example 3: The point C (-5, 3) is the
centre of a circle and P (7, —2) lies on the

circle. What is the radius of the circle?
09307003

Solution:

_ =I5 +(2-3)" _
r=+/144+25 = \/169 A
r =13 units




Mid Point Formula
This formula is particularly useful when you

need to divide a line segment into two equa ‘
halves or parts.

Derivation _ of
Formula
Con31der two points 4(x,, y,) and B(x,, ;)
on a two-dimensional plane. The line
segment joining these two points has a
midpoint M(x, y), where x and y are the
coordinates of the midpoint.

To derive the formula for M(x, y) we need to
average the x-coordinates and y-coordinates
of points 4 and B separately.

1. x-Coordinate of the Midpoint

The x-coordinate of the midpoint is the
average of the x-coordinates of points 4 and
B.

y-Coor % :
te of the midpoint

age f the y-coordinates of points
A and B. '

sy
: 1 2
Thus, the coordinates of the midpoint M(x,
X+% Y+,

y) are:
M(x’y)z( 5 ]

Example 4: Find the midpoint of the line
segment joining the points A(2,3) and
B8, 7). "
Solution:
Usmg the midpoint formula:

09307004

1.6, Xy
x=—1—= @)
2 r\ S et Q 1 2 N 3 Xy = 8 and Yoi= 7,
E X T W N QLA into the m1dpo1nt formula
| a8 r}\‘[ WO Y _ .
B NN _(2+8 3+7],
- \ =~ ¥ ST ’
MEY | [ — - 2
I g BOL.Y1) 1 :
e (.Y} e ( ig 1o )
‘( 19 1) : 2 2
‘Yr N = (5, 5)
vy
Q.1 Descrlbe the location in the plane @ @© '
of the point P (x, y) , for whlch
(i) x>0 “ et of all the points in 1* quadrant
\olutlon (iii)x=0 09307007
WM@N Solution:
—He open righ artesian plane. x =0, set of all points
ii)x>0andy>0 09307006 on y-axis

=203 —




09307008

m@

09307009

(iv)y=0
Solution:
vy =0, set of all points on x-ax1s

.X-axis
(V)x>0andy< =
Solution: M
x>0and
set of all points in 4™ quadrant.
The 4™ quadrant 1nc1ud1ng negative y- ax1s
vi)y=0,x=0 09307010
Solution:
y=0,x=0

- The origin
vii) x=y
Solution:
= x=y

09307011

~ Itis aline bisecting the 1* and 3™ quadrant

09307012

- Solution:
line x = 3 in Cartesian planeO“m
e
(x) xandy have opposite signs.
quadrants.
() A(6,7), B(0,~2) 093070i3‘
We know that

(viii) x> 3
x>3

The set of points lying on and right si

(ix)y> 0

Solution

Set of all the pomts Iymg above the line of
X-axis.

" Solution

The set of all the pomts in the 2" and 4
Q.2  Find the distance between the
points.

Solution

A(6,7), B(0,-2)

d= J( X, — )cI

puttlng values

YL

|AB| =
,/( 6@? @gé

ﬂ%@w(

=(20)

- :

|AB| = \Ox13

= 3\/_3 units

(i) C(-5, -2), D3, 2)

09307014

Solution:

C(—Sa 2)9 D(3s _2)

We know that L
e \/(xz T )2 +(¥, = y[)z

putting values

0= [3-(-9+[(2)

CD) = (3+5) +(2+2)

|ICD| =,/ 8) +(4

é@ﬁﬁ@ e

= 4\/— 5 units

(iii) L(0, 3), M(-2, -4) 09307015
Solution: b
L(0, 3), M(-2, -4)

We know that

d=.\/(x2—x1)2+ —yl)2

putting values

LM = [(~2-0)" +(-4—3)
LM = (=2 +(~7)
ILM| = 4+ 49

ILM] = /53
(iv) P(-8,-7), Q(0, 0) VX@

Solutmn i@ @@

d= \/(x2 x])

putting values

[PQ = To—(

. 09307016

-8)] +[0-(=7)T




(8) +(7)
\,/64 +49
PQ = J113 units
Q.3 Findineachoft
(i) The dlsta
points.
We know that
(a) A (33 1)’ B('25'4)
Solution:
A (3, 1), B(=2 —4)'we know that:

d= \/x2 xl ]) :
|AB|=J( 2- 3) (— -1y

|AB| =

PQ =
[PQ} =

!t‘ two given

09307017

09307018

&

J25x

= 5\/5 units
(b) A (-8,3), B(2,-1)
Solution
A (-8,3), B(2, ,{k

d = J(m-n) +(y.-
AB|=\f2—>— ~1-3)°
- \ﬁz+s)2+_(-4 :
= J(10) +(-4)"

= J100+16

=116 :

= /4% 29 units

=2+/29 units
C)A[ —\5,~ ) ( 3J§5

\olutwn

09307020

@@é@ '

(ii) Midpoint of the line segment joining
the two points: 09307021

(a) A3,1), B(-2,-4) 09307022

Solution:

AQG,1), B(-2,-4)

By formula of midpoint

'M(xl"'xz Y1+Y2)

(b) A (-8,3), B(2,-1)
Solution:
A(-83),BQ2-1)

09307023




By midpoint formula,

Solution: 09307024
A( /5, —_J ( w0 5)

- By midpoint formula

i m“@é@“%

s o™

- 0(0,0)

Given point | 5
(7.7, om0

xz _x]) +(Y2 YI)

puttmg values,

|0A| = \/(\[17—6—0)2+(7—0)2

- J(VI78) +(7-0)"

= 176+ 49
=alads

=15 unit
Thus the point ( \/17 7) 1s at 15 units from

the origin. m
’ J @@ 093070252

L(10,-10)
origin, O (0,0)
( V5+(=345
=M We know that
, : 2
d= J(xé_xl)z"-(Y;z—yl)' |
; —1+15 : Tl : 1
utti alues. |
S E 3J_ e 2 . a
3 ; |0 = {/(10-0)" +(~10-0) |
‘ = \(10)’ +(-10)*
e g \/
=M T e = v100+100 = /200
; '7 =N100x 2 = 10\/5 units :
=M (—2«/5 —) The point (10,-10) is not at distance of 15
: units from origin. '
- Q4 Which of the followmg points are (i) (1, 15) @©m09307025b :
at a distance of 15 units from the origin?
(i) ( V176 7) 7 “<&m origin
Solution: %“@ )

i \/(xz _xl)z_.+(Y2.-Y1)2 0




|0A] = 4J(1-0)" +(15-0)

=yl+298 = J906
Q.5  Show that
(i) The points A(0,2), B
Solution:

A(0,2), B (J3_ l)and C(0, -2)

= (1)’ +

%

are vertices of a right triangle.

Thus distance of <(?;5)6 @n isnot 15 -

‘@

09307026

Usmg distance formula we find the square of lengths of sides of A.

d* = (xx1)* + (yr-y1)°
ABJ? =(I-o) (2
() o7
RIS sl
BC2= (0-3) + (~2-1)
() +(-2)
=349=12

AC” = (0-0)° +(—2—2)
= (0)’ +( 4)

From (1), (11) and i
AC’HBC*HA

ol

m@%@@?@ g

Since, converse Pythagoras theorem is satisfied, so
points A, B and C are vertices of a right-angled triangle.

(ii) The points 4(3, 1), B(-2, -3) and C(2,2)
are vertices of an isosceles triangle.
09307027
Solution: ‘
A(3, 1), B(-2, -3) and C(2, 2)
Sy using distance formula,

= \/ xz_xl Y1)
AB| = \/(—2—3) ¥ —3-1)
Rl
S

Now,

B0 =y[25(-2

il

=.J@2%2) +\(2+3)

_A(4) +(5)

_V16+25

41
Now, :

o \/(2-3)2+(2—1)2

@ e

(ii) and (iii) we we observe that
|AB| =[BC|

Which shows that AABC with given
vertices is an isosceles triangle.

(i)

ol
207

" | L



(iii) The points 4(5, 2), B(-2, 3), C(-3, 4)
and D(4, -5) are vertices of a
AlS 5, B3y O3
By dlstance fo
V=7 )
=V49+1=+50 (i)

=1+49= 50 i)
ICD| = \/(4+3) ( 5+4)’
|AD| = (4 5) +(=

= (-1

=+/1+49= i)
Opposite sides are equal in length.
Now, we find the midpoints of dlagonals.

- parallelogram. ‘
g
Y
B = (=3+2) +(-4-3)
=(7)" +(-1)
From (i), (ii), (111) and (iv)
Midpoint point of diagonal AC:

Solution:
|AB| = /(-2 5’ +(3—2)
= V(=1) +(-7)’
= V49+1= ~/_
[AB] [CD[ and ch]_]AD]
- Mi(x,y) = Ml(xl ;x2 A ) 7

2

Midpoint of diagonal BD

mmd

/\

}:’/

1208

0.6

|AC? =

e ¥ P
(4"°‘¢

W@(@?@( 4

=M, (1,-1) ,
Since, mxdpomts M, and M, of dlagonals
AC and BD are same. So dlagonals blsects ,
each other. :
This, given points are vertices of ay
parallelogram. :
Find % such that the points A

(v3.- ) B (0,2) and C(h, -2) are vertices
of a right triangle with right angle at the

vertex A. 09307029
Solution: '
A(+3.- 1), B(0,2), %ﬁ\ﬁ

We

) 2-Y1)

TABP=(0-B) +(2+1)=(~3) +37

=349 =12
Now, IBCIZ—(h 0P 20y
s
=h’+16
(h—3/3 Y+(~2+1)?
'.‘(a—b)2 =a%b-2ab |

=0+ (V3) 2 (V3) -1

- =M)P?+3-2\3h+ 4
We know that right —triangle with nght-

angle at vertex A has side B_C as
hypotenuse so, by Pythagoras theorem

BCP?

R,

+h* =243 +h
=h*+4-2 3
K+ 16-16- K’ ——2\/_h
b2y




:ZT~

Oh:>h0

colline
Solution:

A(-1, h), B(3, 2)W

The points A, B and C are collinear if
-1h1l

324=0
731

Expanding by 1* row,
H-1)
[2(1)-3(D]-h[BM)-T(D)]+1[3(3)-7(2]=0
~1(2-3) —h(3-7)+[9-14] = 0
—1(=1) ~h(-4)+1(-5) =0
1+4h-5=0
4h—4 =0
4h=4

4

h= =
4

=]
Q.8 The poin and B (5, 4)
are ends of a diameter of a circle. Find
the centre and radius of the circle. 09307031
Solution: -
A(-5,-2) and B (5, 4)

The midpoint of diameter is centre of circle
by midpoint formula.

Let M(xm, ym) be midpoinf of diameter AB.

=t =aga . i
“+m 2 2 2
Xm =0
Vo = ity
: 2
—2+(—4) -4 —

Ym ™=

20
Thus midpoint o&&lf]?nge\\term,

circle is M (0,—-3)

ABor centre of

Find / such that A(-17 W
and C(7,3) are

@m%

Q“M right angle at vertex A has side BCas its

(11) Fmdm@ @
ot /a circle is distance between

e and any point of circle, so we use
distance formula.

d \/(xz“xl) (3"2—3’1)2

putting values
1AM = o (-
= (0+5)"+(

=) +(-1)
= /25+1

So, the radius of circle is = \/% -units
Q.9 Find & such that the points A4 ,
1), B(2, 7) and C(-6, —7) are vertices of a

righ-t triangle % é@ﬁ@e at the
W 09307032
01

1), B(2,7), o(-6,-7)
We know that

= (x1-x2)’ + (y-y1)°

|AB|2 = (2-h)* + (7-1)* —
= (2)*+(h)*-2(2)(h) + (6)°
=4+h>—4h + 36 _
=h’ —4h + 40 @)

IBQ? = (-6-2)* + (=7=7)
= (-8)*+H(-14)’
=64+ 196
=260 (ii)

Now,

A = 6—h)+(—7 1)?
= (-1)? (6+h)* + 64

= 1[62 h2+2%§%@@

T2

(-3+ 2)

- Now,

(111)
that right-angled trlangle with

hypotenuse.
By using Pythagoras theorem. -
BC®<ABI* HAQ?




From (i), (ii) and (iii)
260 = (h*~4h+40)+(h*+12h+100)
260 = 2h*+8h+140

Q
2 Q m“
0 = 2h%+8h+140-260 K&m
= 2h’+8h-120 = c ,
2(h*+4h

h*+4h-60 = 0
h’+10h—6h-60 = 0
h(h+10) -6(h+10)=0
(h+10)(h—6) =0

= h+10=0o0rh-6=0

= h=-100rh=6

Thus the value of h is either 10 or 6,

Q10 A quadrilateral has the points A(9,3),
B(-7, 7), C(-3, -7) and D(5, -5) as its

vertices. Find the midpoints of its sides,

(:220)

Show that the figure formed by jom tle |
midpoints consecutlv(s K (3

parallelogram.

Solution:
A(9, 3), B(- - ~7) and D(5, -5)

First we find midpoints of all the sides of
quadrilateral ABCD.

Finding midpoint of side AB:
Let P(x, y) be midpoint of AB.

P(x1+x2 Y1+Yz)
el

2 2 e Z

Let Q(x, y) be midpoint of side BC
Q ( xl +Xx YI o YZ

2

. v
‘4HO“€’

Let R(x,y) be midpdint of CD :
R (xl 5 Yity, )
1

o (—3+5 (—7)+(—5)J |

>

2 2

-n(2:2)
272 E

=R (1,-6)
Let S(x, y) be midpoint of DA.

Finding he midpoiﬁts of diagonals of PQRS
Let L(x,y) be midpoint of dlagonal PR:
P(1,5), R(1,-6)

L[ Xtx ity
S s

R 2
=L L|{=—=|=L(1,-05
( 22 ) (2 2] ; :

Let M(x, y) be midpoint of diaédnal QS:

Q(_590)9 S(7}_ 1 )
@@W@

M.(’ﬁﬂ Vit )
2 3

(@)

,E} (3,‘—1} M(1, -0.5)
W

Since, midpoints of diagonals coincide
which proves that quadrilateral formed by
Jjoining the mldpomts is a parallelogram.




Equations of Straight Lines

Inclination of a Line: The angle a (0°<a < 1&8‘-’ )

axis to a non-horizontal straight line ¢ i§ \calle

LS

: @ 09307034
%g@b@& from positive x-

,’

A* M

o =90
-

>

)

7

Observe that the angle o in the different
positions of the line £ is o, 0° and 90°

&
o 3 2
xl

respectively.

Note:
(i) If!is parallel to x-axis, then o = 0°
(i) If/is parallel to y-axis, then o = 90°

Slope or Gradient of a Line

_ When we walk on an incline mQ
cover horizontal distan n a
vertical distanmwm §ame time.
It is harder to ¢ a steeper inclined plane.

The measure of steepness (ratio of rise to
the run) is termed as slope or gradient of the
inclined path and is denoted by m.

In analyt1ca1 geometry,slopeor gradle

of a non-vertical straight line
inclination is defined by: m @@
IfZis horlzontal 1 if/

vertical then its'slope 1s undeﬁned

£l x—axis

o TN 2

X llly-axis x

Slope or Gradient of a Straight
Line J ommgTwo Points 09307035

: Theorem 1 If a non-vertical 11 ¢ with
inclination o passes through 0. points
P(x1,y1) @ @@\\ﬁh&: slope or

Y2_ 0o tano
xz X
Proof: Let m be the slope of the line £.
Draw perpendiculars PM and OM’ on x-
axis and a perpendicular PR on QM

Then mzRPQ = o, mPR= x, — X and
mQOR =y, =Y, /_’
/4
P(x, ¥)
CL
s L x,
> X

ﬁ@@%@@m -

Case (i). When 0 <o < Z;—
In the right triéngle PRQ, we have

If 0° < o < 90°, m is positive and if
90° < a. < 180°, then m is negative.

S ey

= 21 F



P(x, y)
X, X, (n—o) a
e > x
¥ M O M | g\

v

Case (ii). When % <a<m

In the right triangle PRQ,

or

Why are slopéWoHant"

The concept of slope is wisely used in
engineering, architecture, and even sports like
skiing, where understanding the steepness of a
hill or ramp is essential.

Thus if P (x , ) and O (x, , y,) are two
points on a line, then slope of PQ is given

[)3] Y _-JW
xz——

m= or

Note:
: . Y
g =

(i) m= and m=2"22
X, =X

Cra=907)
(iv) If slope of AB= slope of BC, then the

|

ok .

O

(i) £is horizontal, iff m =0 m
(i) £ is verth ed
o

,,,,,,

@@ nes f and E with

| and'm , respectively are

points 4, B a

09307036

(@
(i)

parallel iff m : =m -

perpendicular iff m, = TR

m,

09307037

or m m, +1=0

‘Remember!
The symbol:
(i) || stand for “parallel”.

(i) }}/ stands for “not parallel”.
(iii) L stands for “perpendicular”

Example 5: Show that the points 4(-3, 6),
B(3, 2) and C(6, 0) are collinear.

Solution:
n m and C are

oo
and BC have the

Here Slope of AB=

e (-3) a6

and
slope of BC-O—%*:%
b~3 3 :
Slope of 4B = Slope of BC'

Thus 4, B and C are collinear.
Example 6: Show that the triangle with
vertices 4 (1, 1), B (4, 5)and C (12, -1)isa
right triangle. 09307038
Solution:

_.n

Slope of AB=m, =

*«wl.h

5
4
1 _

Slope of BC=m,——

‘@@M F-

= myx mp=-1 therefore, ABL BC
So AABC is a right triangle.

212 =




Equation of a straight Line Parallel to

2 X % 1 a=0 2
0 Alx—axis . - p 6] 21l x—axis
or /1 y—axis d. a<0 or {1 y—axis
: , ¢ :
SR Ul x—axis
or /1 y—axis-
All the points on the line ¢ parallel to x-axis Note:
remain at a constant distance (say a) from () Ifa>0, then the line ¢ is above the x-
: : : axis. m
x-axis. Therefore, each point on the line has ,S (ir) 5“ 6@@ s below the x-
its diaiee e e e equs:% Q a, which j “ i \\; 7= 0y then the line ¢ becomes the x- '
its y-coordinate (ordinate). m axis. :
on this line safi o | Thus the equation of x-axis is y =0

the y-axis (or perpendicular to the x-

axis
09307040
AY AP ' ﬂ\f AY AY
b b |
| b=0
b>0 b<0 5
0 2l y—ax1s 0 (1l y—axis 21 y—-ax1s
Jor £ 1 x—axis | or /1 x—axis @ X)r /1 x—axis
) . (i) Wa‘& .
All tt}e points on the li.ne £ | &Yh\gme satisfy the equation:
remain at a constant distanc ; Derivation of Standard Forms of
v-axis. Each h as its ——-—-———_—"—E t £ St ht L
distance fro qual to b, whicsh is its Equations of Stralght LIS 09307041
v-coordinate (abscissa). So, all the points on Intgrcepts of a line

T ST
= 28 =




If a line intersects x-axis at (@, 0), then a
is called x-intercept of the line.

e

If a line intersects y-axi
is called y-intercept of th

A(a0)

-1
N

1. Slope-Intercept form of Equation of a
Straight Line 09307042

Theorem 3: Equation of a non-vertlc
straight line with slope m and y-inte
is given by:

JA?R‘(R\HC
NIRVA
Proof: Let ; € an arbitrary point of

the stralght line/ with slope m and y-
mtercept c. As C (0, ¢) and P (x, y) lie on
the-line, so the slope of the line is:

: 14

P(x, y)

=g

m= or y—c=mx %6@%
x—-0

an equation WN}\U

The equation ‘of'the line for which ¢ = 0 is

y = mx. In this case the line passes through Y-y =mix —xl)
—{(214 )=

A,

o

/,3

- respectively:

m@

the

cOf e

Find an equation of the
aight line if

(a) its slope is 2 and y-intercept is 5 09307043
(b) it is perpendicular to a line with slope —6

; : . 4
and its y-intercept is -5 09307044

Solution:

(a) The slope and y-intercept of the line are

m=2andc=35
Thus y=2x+35
(Slope-intercept form:
y = mx + ¢ is the required equation.
The slope of the glven line is

the required line is:

: ml
--lx+i
g
The slope and y-intercept of the requlred
line are respectively:

m2=l and c =—

Thus, y= ———é-x+—:—

= Multiplying by “6”
1 -
by=6— | +6| —
. (6J (3)
i g@@@ﬁo&

t-slope Form of Equation of a
09307045

6y
ight Line : 7
Theorem 4: Equation of a non-vertical

stralght line ¢/ with slope m and passing
through a point Q (&, »¥,) 1s given by:

. et




Proof: Let P (x, y) be an arbitrary point of
the straight line with slope m and passing

through O(x1 , y1).
As O, , y) and P (x, y) both lie on the

line, so the slope of the line is

y y'ory ¥, =
x— X

m= ﬁ:(x—x,)

which is an equation of the straight

passing through (x , ) w1th@j%

3. Symmetric Form
Straight Line O
We have m=2—2"= tana where a is the

xX—x
inclination of the line.

sina
tana =
cosa
- sina X=X =2
10r b e or=2" YN _ p(say)
1 x_xl cosa |- cosax sinx

This is called symmetric form of equation
of the line.

Example 8: Write down an equation of the
straight line passing through (5, 1) and

parallel to a line passing through the pqint Q
(0-1), (7,-15) OXX@“

e,

~15=(=D a @@m _

llel lines are equal) m= -2
the point (5 1) lies on the required line

having slope —2 so, by point-slope form of
equation of the straight line, we have

y - (1) =-2(x-5)
y—-1=-2x+10
y=-2x+10 +1
or y=-2x+11
or 2x+y-11=0

is an equation of the required line.

4. Two-point Form of Equation of a
Straight Line 09307047

Theorem 5: Equation of a non-vertical

straight line passing through two points

: (x : yl) and R(x, , é@m
ii .V1(x x,)

Q

»R(xzayz)

e 5

Proof: Let P (x, y) be an arbitrary point of
the line passing through Q (xi , y1) and

R (x,, y2) So @m

0 e
2 T X

—(O and R are collinear points)

Solution: “ - We take

Let m be the W{N@U@quired straight Yok Yok

line, then _ T e B
o e




or y—y1=y2.—y‘ (x-x), the required
L XX
equa‘uon of the line PQ. “ KQ@
—))x 1 y+(x]y2 0= 0

We may write this equation in determinant

X o]
formas: [x, y 1/=0

X )1

Example 9: Find an equation of Iine’
through the points (-2,1) and (6,—4).

' 09307048
‘Solution:

. duo®¥

yf0=£_—0(x‘a)
0—a

(P, 4 and B are collinear)
or —ay=b(x-a)

Using two-pdints form of thé eqﬁation of - Rt
straight line, the required equation is bic ;Z;: = = @@@
y— 1‘— = ( [ o | “ 6&@@ s e (d1v1d1ng by ab)
or y—l:ﬁ(x+2) (@%& S
: “ a b

= 8(y—1)@-ﬁ@@if}\U
= 8y-8

= 8y—8+5x+10=0

or Sx+8y+2=0 _ :

S. Intercept Form of Equation of a
Straight Line 09307049
Theorem 6: Equation of a line whose non-
zero x and y-intercepts are a and b
respectively is:

SIS
4. b

Proof: Let P(x, y) be an arbitrary point of
the line whose non-zero x and y-intercepts
are a and b respectively
points 4(a, 0) and B(0, &)
line. So, by th
equation of
we have

. Qbviosly)/ (Q
s

‘Hence the result.

Example 10: Write down an equation of
the line which cuts the x-axis at (2, 0) and y- |
axis at (0, —4). 09307050
Solution:

As 2 and -4 are respectlvely x and y-
intercepts of the required line, so by two-
intercepts form of equation of a straight line,

we have
J 4(1)

'hi ' uation. '
5 1nd an equation of the line
ugh the point-P(2, 3) which forms an

isosceles triangle with the coordinate axes in
the first quadrant. 09307051
Solution: Let OAB be an isosceles tnangle :
so that the line 4B passes through 4 (a, 0)

e

vy TR,

T Wy PP

y
—-+———1:
21w 4(2

s




and B(0, a), where a is some positive real
number.

S

A@0)
= g0 e
Slope of 4B= =-1. But 4B passes
U
through P (2, 3).

Equation of the line through P(2, 3) with
slope —1 is

-3==1x-2)=>y-3=—x+2 or
v—3+x-2=0 x+ty-5=0
6. Normal Form of Equation of a
Straight Line 09307052

Theorem 7: An equation of a non-verti
straight-line /, such that %
perpendicular from the orlgmﬁx

is the inclination of rle ar, is

X CO.

}"sma =

Proof: Let the line # meet the X-axis and y- l
zxis at the points 4 and B respectively. Let
P{x. y) be an arbitrary point of line 4B and

=t OR be perpendicular to the lmef Then
C)R'

From the nght triangles OR4 and ORB, we
have

i

cosa

a) =L —sing=2L

os(90°

= 6B‘=———

sinag
[ c0s(90° - a) = sin | |
As OAand OBare the x and y-intercepts of

the line AB, so equation of AB is:
4 |

* F— =1 (Two-intercept form)
/ in oc v

p
/ COS oC
Xcosa xsina
+ =]
p P

=> xcosol + xsin =p :
Thatis x cosa +y sina = Whe required

equatlon
@l@% of perpendicular

to a line.is 5 units and the
atlon of this perpendicular is 120°.

Find the slope and y-intercept of the line.
09307053

Solution: :

Here p=35, a=120°.

Equation of the line in normal form is
x cos120° +y s1n120° =5

3

= —-—1—x+—— =5
erae

=ext \/gy =10
= x- x/—y+10 0
To find the slope of the line, we re-write (1)

X
as: y=

=
which is slope-intercept form of the
equatlon

andc——l—o—

NE)

§
mar E uatmn in two Varlable

Represents a Straight Line

Theorem 8: The linear equation ax + by + ¢
= 0 in two variables x and y represents a
straight line. A linear equation in two




variables x and y is:
ax+by+c= 0

where a, b and c are co
~ are not simultaneously z

Proof: Here a and
the followM‘7
Casel: a =

In this case equation (1) takes the form:

zero. So

ax+c=0o0r x=——
a

which is an equation of the straight line
parallel to the y-axis at a directed distance

(& .
—— from the y-axis.
a

Casell: a=0,b#0
In this case equation (i) takes the form:

by+c=or y=—-Z—.

which is an equation of the straight line

from the x-axis.

CaseIll: a#0,5#0

In this casmwm&es the form:
g g

“by=—ax-c or yzz-x——:mxﬂ}vc
which is the slope-intercept form of the
straight line with slope :bgand y-intercept

e
b
Thus the equation ax + by + ¢ = 0, always

represents a straight line.

Remember!
The equation (i) represents a straight line
and is called the general equation of a
straight line.

Transform the General Line

Equation to Standard Forms
Lets transform the equati

into the standard fo
i. Slope—lktﬁ\qumO
We

|

have: - The equation: ax+ by +c=0. =
can be wtitten in the normal form as:
£ oo 08

s

AN
parallel to x-axis at a dlrected dlsm%65l®}® ix+ by +c=01is, (_'a_,OJ

&@

Nghos

a@;@i@ =mx+ cl where

|
|
a
|
|

ii. Point - Slope Form S
We note from (i) above that slope of the line

ax+by+c=0is"7a.Apointonthe

line is (_—C,OJ. '
a

Equation - of

a c
—0=——| x+-=
. b( a)

which is in the point-slope form.
iii. Symmetric Form

the  line becomes

m=tang = —, sing =

Equation in the symmetric form becomes

£

ot 2=y =r(say)
b+iNa +b  a+tva’ + b

is the required transformed equation. Slgn

of the radical to be properly chosen.

iv. Two -Point Form

We choose two arbitrary points on ax + by +
¢c = 0. Two such . points arel

(‘_C,o)and(o,%c) Equation of the line
a : ]

through these points is:
x+£
0+~ ———0 B X8

y o

or —+———1 etdun
—c/a

c/a

which is an equation in two 1ntercepts form.
vi. Normal Form.

]naL




ax+by =

i
i +0  ta+b A
The sign of the radical to be su that
right hand side of (ii) is pOSItIV m
Proof. We know that an ti
in normal form 1WW
x cos o+ y sin o =p.-...(1ii)

(3) If (i) and (iii) are identical, we must
have ‘

a b =¢
=
cosq@ sina@ p
: p cosa sina
1.€C., —= =
—c a b
- Jeosta +sin*a
++/a? + b
1

14 b

e B ; "
Hence, cosa = ———— and sina (
+ya* +b?
. e
sing = :
o
& +Ja’+b?

Substituting for cosa , sina and p into (iii),
we have

gehby i

+Ja’ +b>  tJa’ +b’

Thus (i) can be reduced to the form (ii) by
“viding it by +va® +b. The signof the
~dical to be chosen so that the right hand
ade of (ii) is positive.
- Example 13: Transform the equation
St — 12y +39 =0 into

- Slope intercept form 09307054

093070%? ?

09307057

1) Two-intercept form
11) Normal form

e

(7i) @o@©m- R
" b

ppe intercept form
(i) We have 12y=>5x+39 or

S
Yo 14t
5 X
=— Cy=mx+cC
e ¢y )
—intercept ¢ = —
y —intercept ¢ =
8% -2y
i)5x—12y=-39or —+—=1or
(i sx-12y=-39 r 39 39
e aiisthe required
-39/5 39/12
equation.
(111) 5x —12y = -39. Divide both sides by
+4/52 4122 —+13 lnce 1s to be
ol smve 31gn
13 3is the normal form of

the equatxon

(iv) A point on the line is (—?”,O)and its

slope is 2
2

Equation of the line can be written as:

(v) Another point on the line is (0,3—2—).

o
waes”

SO sinx -——i—

=39 032
5

Line through ( =

)

cosa——.
13

3

) Point-slope W “

' Two-point form 09307058

=219 =




A point of the line is (:%?,O’J

Equation of the line in symmetric fq

m@

Fi slope and mclmatlon of
the line joining the points:

(i (-2,4);(,11) 09307060

Solution: : <4
(=2,4):(5,11) Q.2 By means.of‘ slopes, sho“i that the
V. -y following points lie on the same line: 1
Slope =m = —xz—_xl () A(-1, -3); B(1,5); C(2,9) . 09307063
n F Solution: '
St A(-1,-3); B(1,5); C(2.9)
2=t2) If slope of AB= slope of BC then points A
M B and C are collinear.
5+2 AR
Indlcatlon tanot = m
o =tan” (m) =
o = tan’(1) @
a=145° m fi
i) (3,-2); 2. 7) %@ e
Solution: “
(3,-2), :
Slope =m —=2—1 ot 9-5
x2 =X my,= 2 1 1 =
m= 7_(_2) e =9 Since, slope of AB = slope of BC

2-3 ~—1 -1
Inchnatlon tana m
o =tan’ (m)
= tan” (—9) '

= -83.65
Making angle positive:-
o = 180°-83.65°
o =96.34
(iii) (4, 6) ; (4, 8)
Solution:
4,6),(4,8)

09307062

P(4,-5); Q(7,5); R(10,15)

Q%‘QR mp= £ yl

m = oo (undefined)
Inclination: tano. = m
tano = o0

o 279‘00

points A, B and C are collinear.
(ii) P(4, -5), Q(7,5), R(10, 15)

09307064
Solution: '

Slope of PQ
b

5 s—(— 5)
5+5 a @@m

- X
15-5 10

- . :




Since, slope of F@= slope of QR, so points
P,Q and R are collinear points. -
(iii) L(-—4 6); M(3,8); N(10,10)

m@@@

L(-4, 6); M(3 8); N(10,10
Slope of LM
X, "’.‘1
_2
7

86
3-(<4) 3+4

mi=

Slope of MN = my =u

! X2 =X

10-8 _ 2 ‘
=57

Since, slope of LM= slope  of MN, so

points L,M and N are collinear points.

(iv) X(a, 2b); Y(c, a+b); Z(2¢c—a,2a)

my=

09307066
Solution:

X(a, 2b); Y(c, a+tb); Z(2c—a 2a)

SIopeofXY m; = m
e &:\

_a+b 2b

m;=

c-a
b
c—a
Y2= Y
X, — X,
2a- (a+b)
(2c-a)- (c)

2¢-a~b
mz_—_—.-..__._.___

a—-

Slope of YZ= =my=

m;=

2c-a-c
a-b
c—a

Since, slope of YZ = slope of YZ, so p
X,Y and Z are collinear pon%% “

m;=

Q.3

Find % so that th
A(7, 3);B(k,
C(-4,5); D (-6, 4) are:

joining

09307067
093070672

Slope of CD=my,= e

S e
e e ey e
® BEdy wead 0 D
(i) When lme segments are parallel.
; 09307068
Solution:
Slopes of parallel lines are equal
If ABH CD, then
@@W @‘3—7
-18= k—
-18+7=k = -11=K
, > k=-11]
(ii) When line  segments are
perpendicular. :
09307069
If AB LCD, then
mj; Xmp = -1
-9 1
SR S e =i
k=78
=0 -
2k-14
9=2k-14
9+14 =2k
23 2k
' Using slopes, show that the

‘ tnangle with its vertices 4(6, 1), B(2, 7)
and C(-6,-7) is a right trlangle 09307070
Solution:




A(6, 1), B(2, 7) and C(-6, -7)

First we find the slopes of sides of AABC. _
Slope of side AB: 2
C¥s

Slope of side BC:

et DB TC -7- 7
0 h- 2

Slope of side AC:

MG e S5 e
T G

We observe that

m; X m =__3_xz.
1 3 5 3

mp

ms

m; X ms= -1
This shows that side AB 1 side AC

(@

Hence, AABC is a right angled triangle

90° at vertex A. “
QS Two palrs of

Find whethe § determined by
these points a

(i) parallel 09307011 (ii)perpendicular 09307072
(iii) none 09307073

(a) (1,-2), (2, 4) and (4, 1) (-8, 2) 09307074
Solution:

Let A(1, -2), B(2, 4) and C(4, l)D( -8, 2)
SlopeofAB
4—(-2

Sauye B a6

X% el 1 1
_Slopeofﬁ:
m2:Yz—Y1= e e

Xy =S eEed Dadd

Multiplying these slopes

1
myxmp = 6 x
X1 2

; nor their

he lmes determmed by
are neither parallel nor

These slope
product is —
given points

SlopeofAB. :

e i ool e s 00
A e '6—-(—}) 6+3 9

_'Slopeof_éB:

mZ=yz—y1=—7-5=—12=
Sl AR S

eq. (1)
}ﬂ@
m&

perpendicular

c@@@

09307075

Multiplying these slopes,
myxmp = ix 2
ke

miixXmmn = _4
ey
g

We observe that the slopes are neither equal
nor their product is -1, so the lines
determined h are neither

d to each other

n equation of:
_ e horizontal line through (7, —9) 09307076
Solution:
The point slope form of equation is:
y-yi=m-x) - = @)
The slope of horizontal line: m = 0
Given point (x;, y1) =(7,-9)
Putx; =7 and y;=—9 ineq. (1)
y-(9y) =0 (7)
yto =0
(b) the vertical line through (-5,3)
Solution:
Equation of vertical line through (-5,3)
‘Equation of line in point sloe form is
y-y1 = m (x—x1) (0
1

Slope of vertical line=m =0 = —

ﬁlﬁmg the value in

09307077

Given pomt 1, 1) =5,

0=x+5 -
= x+5=0
(¢) through A(-6, 5) having slope 7

09307078
Solution: e

Py
1222 f




A(-6,5),slope=m=7

anos~

T(y+3) = x+

Aleolls

The equation of line in point slope form is: )

y-yismbes) o ) 21

Putx; =-6,y,= 5 and m = 7me r=Ty=16=0
¥ 3 = TheA=6)] (g) y-intercept: -7 and slope -5 09307082
¥ = 3=7(x+6) Solution:
y—5="Tx+42

= 0=Tx+42-y+5
= Tx-y+t47=0
(d) through (8, -3) having slope 0
Solution: :
Point P(8, —3) and slope =m =0
The equation of line in point slope form is
y-yi=m@-x)____ ()
Putx1 =8,y; =-3 and m = 0 in eq. (i)
= =3p=—00x8)
y +3=0

(e) through (-8, 5) having slope undefined
09307080

09367079

Solutlon:

Point p(-8, 5), slope =m =0 = —(undeﬁned)

s

The equation of lme in point slope
y-y =mlexg) - - ()

5 and

?utxl = 8, Vi

y~o= —[x—( 8)]

0(y- 5) = 1(x+8)
0=x+8
= x+8=0

f) through (-5,-3) and (9, -1)
Solution: i
Points A(=5, -3), B(9, -1)
The slope of line passing through given points is
Yz e _1_’(_,3) sl el

X, 9—(—5) . 9+5 14 17
The equation of line in point slope form is:
—yi=m(x—x) - . (i)
Lt (xp,y1) = (=5, —3) [Take any one of two
pomts)

“utting the values in eq. (1)

)= % W
el

v+3 = —(x+5
. - (x+3)

09307081

m“@

y—intercept: 7 =>c¢ =-7
slope: -5 =>m =-5
The equation of line in slope-intercept form
is :
y=mx+c¢
y =—5x + (=7) (putting values)
¥
(h) x-intercept: -3 and y-intercept: 4 09307083
Solution:
~ x—intercept be a = -3
y— intercept be b =4
‘The equation of lien two-intercept form is:

12
—4x +3y=12
= 0=4x3y=12
4x-3y+12=0
(i) x-intercept: -9 and slope: —4
Solution: ; :
y—intercept = -9
Slope =m =-4
1If x—intercept is —9, then line passes through
point (-9, 0)
The equation of line in point slope form is:
b e, L el B
Puttmg the values

Fmd an equation of the
perpendlcular bisector of the segment
joining the points
A (3,5) and B (9, 8).

09307084

09307085




Solution:
A(3,5),B(9,8).

Perpendicular  bisector

midpoint of a line'seggl

Let m; be the slope of line | AB
We know that for perpendicular lines
m;x mp= fl

The pom
y=y1 = m(x=x;)

Since llne passes through rn1dp01nt. So put

13
6)’1——

2

13 :
o Ofug
y 3 (x—6)

2y—13
el
2y-13 = —4x+24

2y—13+4x-24 =0

Ax+2y-37=0

Q.8 Find an equation of the line
through (-4, —6) and perpendicular to a

line having s10pe o

fequation is:

=iyl

Solution-

: Slope of llne =
Let slope o erpendlcular line=m,

:m%@@

m\m@

- Given point p(11, =5)

my =-24 -
The point = slope form of an equation is:
SY S Yeeme (hxp)

Solution

Since line passes through (-4, —6) 50 "
take (x1, y;) = (-4, —6) 3
The point slope form of equation i is:

e m(x—xl)
¥y o= - [x—(—4)]
e (x+4)

Q9 Find an equation of the - I
through (11, -5) and parallel to a lis
with slope-24. ~
Solution:

0930708

Let slope of line E =m; =-24

Let slope of line parallel to AB= m;

Since slopes of parallel lines are equal
m; = my

putxl —11 y=-5

e

equations into slope intercept form, '
intercept form and normal form: 0930




(a) 2x-4y+11=0 09307089

O
2x—4y+11 =0 i “@

(i) Slope intercept for? mm

From eq. (i) %
zx-4yw °

2xth} = '

2x+11

T

- 2x711
Agn e AL
-y_' 4 4

—

1 11 LS
y= —2~x+7 (- y=mx+c)
(ii) Two intercept form
From (i)
2x—4y+11=0
24y =-11.
Dividing both side by —11, we get
2x 4y - -11
~11 -1 =11

(iii)Norma
From (i)
2x—4y+11=0
2x—4y =-11

OE (2)24(-4)2
= FV4+16= 420 = +/ax5= 125

Since R.H.S is to be positive, we have to
take negative sign.

Dividing both side by —2v/5

Sl Ly ael ]
~2J5 25 25
11

25

i “@wé

xcosa +ysina=p

Xcoso, = - = —=>
Ads

= Angle a lies in 2™ quadrant and o

116 @ @@m

16. 57°+ysm1 16.57° =

(b) dx+Ty-2=0

(i) slope—intercept form

4x+7y-2 =0 |

Ty = —4x+2
LA

i
Suvna

(ii) Two intercept form
4xt7y-2=0
4x+T7y=2
Dividing both side by “2”

¢

11

25

09307090

(Dividing B.S by 7)

(iii) Normal form
dx+T7y-2=0
4x +Ty=2

N+ T2 =416+49

4x Ty

i

Comparing with xcosa+ysina = p

cosol : > 0, sina, z >0
OS50l = —==>0, = —
S 6h J65

= Angle lies in 1* quadrant and a = 60.26°

(c) 15y—-8x +

- Jes

Dividing both side by J65

(- y=mx+c)

09307091

Cysmric




(ii) Two intercept form
15y—8x+3=0
= —8x+15y=-3
D1v1d1ng by “-3”
15y

& e
ol

(iii) N ormal form
15y—8x+3 =0
~8x+15y=-3

(-,.- (—8)2+(15)2=i\/64+225=i\/289=i17) |

To make R.H.S positive o
Dividing both side by “~17” @(
-8y 15y =5 Q“m
= 7 =17 :
8x 15y
17 <17
‘Comparing it Wlth X cosoty sino = p
= cosa -8 0 and sina. = wl 0,
17 17

= Angle o lies in 4™ quadrant and o
=298.070

= x c0s 298.07° y sin 298. 0 =

17
Q.11 1In each of the following check
whether the two lines are:
(i) Parallel 09307092
(ii) Perpendicular 09307093
(iii) Neither parallel nor perpendicular

()2x+y-3 = 0, 4x+2y+5 = 0
Solution % K@%ﬂ
4x+2y+5 =0 W@N

Slope of line (i s b -‘3 =2

2x+y-3=0
coeff. of y

W

S \ﬁ@

‘We observe that m; = m,
So given pair of lines are parallel. To each
other.
(b) 3y=2x+5,3x +2y-8=0
2x-3y+5=0 (1)
3x+H2y—-8=10 (i1)
Slope of line (i):

_—coeff.of x _ =2 2

1 e —_—

coeff. of y e i g
Slope of line (ii)
- ~roefE ol x o S

- coeff. of y 2
We observe that

o

ence the pair of lines are perpendlcular to
each other.

(c) 4y +2x-1=0, x—2y—7 0

09307094

. 09307095

Solution
- 2xt4y-1=0 (1)
x2y-7=0__ (i)
Slope of line (i),
—coeff.of x 2 1
ms=————=_"=__
. coeff.of y 4 2
Slope of line (ii)
—coeff.of x Faid
coeltof % o3 3

-Multiplying m; & m;

i 4=
m;x mp = —x-=—

 to each other.

12  Find an equation of the line -4,7)
and parallel to the line 2x-7y+4 =0. 09307096
Solution:

2x-Ty+4 =0

Sot slope of line,

am@ neither parallel not




—coeff.of x _

i —
coeff. of y

Since, slope of parallel li

O
el
ST 2
Slope of new line is m = ﬁﬁx
: o
As line pass@mmznt (-4, 7), so we

can take (x1, y1) = (-4, 7)
Using point slope from of equation.

y=y1 = m (x—x)
y-7= 2 [~(-4)

1(y-T7) = 2(x+4)
Ty—49 = 2x+8
= 0=2x+8-T7y+49
= 2-Ty+57=0

Q.13 Find an equation of the line through
(-5, 8) and perpendicular to the join of
A(-15,-8), B(10, 7). 09307097
Solution: :
A(-15,-8), B(10,7)

R

Slope of AB=

Sl el

1S 3 S

The Slope of line perpendicular to AB= m; We
know that for perpendicular lines,
. mpXm; = -1

gx m2=—1

o]
=

Since line passes through point (5. -8). so we
can take (x;, y;) = (5, -8)
The point — slope of equation is:

m,

Applications \ @@m Coordinate
ﬁ%ﬁ# inReal life Situation
) e 14: On a map, Town A is at

coordinates (2, 3) and Town B is at (—4, —1).
What is the distance between the two

towns?
09307098

Solution: Use the distance formula:

d=/(x, LY yl)2
Substitute the values:

d=\(-4-2 + (-1-3)* =(-6)" +(-4)’
=\36+16 =~/52 ~7.21unit. -

Thus, the distance between Town A and
Town B is approximately 7.21 units.

~ Example 15: Suppose two cities, City 4
and City B, are represented by the
coordinates (3, 4) and (

7; @on a map. Find
the straight-line, di een the two
i Wg@@ 09307099

e
) e apply the distance formula:

d =\JT-H 1 {19

J@y + -3y
V16 +9

=25

d =5

Thus, the straight line distance between City

A and City B is 5 units.

Example 16: An Engineer is building a

bridge between two points on a riverbank.

Suppose the coordinates of the two points
where the bridge will start and end are (2,5)

and (8,9). Find the coordinates of the
midpoint, which will represent the center of
the bridge. 09307100

d
d
d

Yoy :mz(_xgx) : S i @O@©m
Y—(—8)=-3—(x—5) -Q ék@% e midpoint formula:
3(y+8) = -5 (x-5) Q G@Kﬂ M = (Zﬁﬁ,éﬂj LG
3y+24 = ~5x+25 “ | z 2
- 3y+24+wwo : | (10 14 .
= 5x+3y-1 : ' e —_,—2“
M =(57)
ol

o, s S




Thus, the center of the bridge is at the point
Example 17: A landscaper is designing) 3 Q
triangular garden with cornersit\points %&
o

lengths of the sides i
Solution:

of each side:
id:\/(xz _xl) »+(Y2 _YI)

e 2, 2
| AB| = ,/(3) +(4)
| ABF= 0516 =428 25t

(5,7)

B, 7). and C(6, 2) 4

Use the distance formula to find thé length
IAB| = (5-2) +(7-3)’

Now

2

| BC| = {/(6-5)+(2-7)

BCl= (1) (=)

| BC| 1425 =/26=5.10 uni

Now,

e m@] o
IAC| = 4J(6-2RR(RY)

| AC| = \J(4) +(-1y°

AT 167 1= V17 =4.12 units

Thus, the lengths of the sides are:

'm AB = Sunits, mBC~5.10 units

mAC ~4.12units

i

)

Example 18: A pilot needs to travel from
city A(50, 60) to city B(120, 150),
Determine the heading angle the plane -

~should take relative to the east direction.
: 09307101 °
Solution :

The heading angle can be calculated using

the slope: m = 23 O“ :
Xy — X § “
150-60 90 9 ) \ESA
ms ————=—
B850 7

2 4 4:-0'“6

i '\?E\js he operation and flight of
> including airplanes, helicopters and

drones.
Navigation is the process of determining
and controlling the route of a vehicle, such
as an aircraft, from one place to another.

9

tan9=m=[ )
3

@=tan' = (2)

\7
6 =tan"' = (1.2857)
0 ~52.13°

Thus, the plane should take a heading angle
of 52.13° north of east.
Latitude: Measures how far a location 1S

- from the equator—t r - 0° at the
uator-+g~909 m North Pole) or
Aﬁ@ he South Pole). :

~Nm-th Pole

PlaneMeridian " | = ‘Equator
West N ] o East -
i o
Avaumn pl s
Latitude /
Longitude
South Pole

Longitude: Measures how far a location is :
from the Prime Meridian to

El\%%" east and
" 180% west. ‘
@{ﬁi@ traveling from
atitude N, Longitude 50°E) to
atitude 20°N, Longitude 60°E).
ind the midpoint of his journey in terms of
latitude and longitude. 09307102
Solution:

~ Point A (Latitude 10° N, Longitude 50°E)

Let 6 be the required angle, then

Point B (Latitude 20° N, Longitude 60°E)




10° +20° 30°

=15°N

\Midpoint latitude =

a0 % 60° 110°

\ idpoint latitude =

Thus, the midpoint of Abdul
»ould be at Latiu
S5°E.
Example20: A landscaper is designing a
~raight pathway from (P(2, 3) to Q(8, 9).
“hat is the length of the pathway?

1tude

09307103

solution
“ne length of the straight pathway can be
~-und using the distance formula:

0.1
r=presented by coordinates (2, 6) and
%. 12) on a grid. Find the straight line
Aistance between their houses if the gri

anits represent kilometes? O

Swlution : “

L-. house A(2,6) WWW o
ase B(9, 12)

Ww = know that
[ 2
= (%= xl)
ming values

5 = 9-2) +(12-6)

=77 +(6)

+(Y2 _'Y1)2

= /85 ~9.22 (- 1 unit=km)
= distance between the houses is 9.22

Consider a  straight

resented by coordinate

09307105

el

If the houses of two friends are -

s

: trai ' 7

. rdi ) 4
s at point (5, 7) and en i

=. 3). What i n e

Distance = \[(x, 7+ (FEMS

9-3)’

= J36+36
=72

= J36x2

=62

So, the length of the pathway is
approximately 6+/2 units.

EXERCISE 7.3

Let end pomts be A (5,7),

é@’tf@

=M (10, 5)
Q.3  An architect is designing a park
with two buildings located at (10, 8) and
(4, 3) on the grid. Calculate the straight-
line distance between the buildings.

Assume the coordinates are in meters.
09307106

Solution:

~ Let A and B represents he locations of two
buildings A(10,8), B(4,3).
By using distance formula.

jarcel

(o7 (5




| AB| = 36+ 25
| AB| = V61

| AB| = 7.81

Thus distance betw, \“u utlding. is
7 81meters '
ery drlver needs fto

calculate the distance between two
delivery locations. One location is at (7,2)
and the other at (12, 10) on the city grid

et

- map, where each wunit represents
kilometers. What is the distance between
- . the two locatmns" 09307107

- Solution:

Let A and B represent two locations.
A(7,2),B(12, 10)

By using distance formula.

d= \/ Y1)

putting values

|AB| = \[(12-7) +(10-2)
1481 = |5 +(3)

|AB) - W
- |AB| = ~ 9.43 units

Since, 1 grid unit = 1km. ;
So distance between two location is 9.43km

Q.5 The start and end points of a race
track are given by coordinates (3, 9) and

(9, 13). What is the midpoint of the track?
* 09307108

Solution:

- Let start point be A(3.9)

end point be B(9.13)

Let midpoint of track be M(xy,, Yin). *

e ntyly
Mxm’ = __M 1 2’ 1 2
(Xm, Yr) [ 7y )

Putting values

< ujziiy @@X&

I
=
47,

O KM@%S of midpoint of track a.re.
A\

. midpoint of the road.

@@m@

- rectangular field with corners at (0, )

HE

Q.6  The coordinates of two point on a
road are A(3, 4) and B(7, 10). Find the

Solution:
Two points on the road A(3.4), B(7, 10)
By using midpoint formula.

M(xm, Ym):M(XI+xz ,YI +YZ)

2 2
putting values
- M(3+_7,4+10J
E 2. g
10 14

= M(S 7) @ i
o@@ oints on the road is

ship is navigating from port A
located at (I12°N, 65°W) to port B at
(20°N, 45°W). If the ship travels along the
shortest path on the surface of the Earth.
calculate the straight line distance
between the points. 09307118
Solution :
Location of port A(12°N, 65°W) = (x;, y1) :
Location of port B(20°N, 45°W) = (x2, y2) :
By using distance formula -

d= \/x, x] yl)

| AB :\/(20—12)2 +_(45—65)2

54 umts

arah  is fencing around
(0,5), (8,5) and (8,0). How much fencin
material will she need to cover the entin
perimeter of the field?

Solution:

=230~




Let coordinates of corners of rectangular
field be A(0,0), B(0,5), C(8.5), D(8,0).

First we find the length and width
rectangular field using the dis

d# \/(xz—xl)ZWo

Finding length | AB| = = :

|AB| = \/(Q—o)z+(5—_0)2 = \/(Q)2+(5)2 |
= JO+25 =25 =5 units

Finding width | BC| -

1BC1 = (8-0)+(5-5)" = (8] +(0)]
=J64+0= \/@=8ﬁnits

Finding perimeter

Perimeter =2 [| AB|H{ BC|] P =2 (f+w)
‘= 2[5 + 8] units
= (13) units 5
= 26 units e

Thus 26 units facing materialH
cover the perimeter of the fiel
Q.9 An airplan g city X
at (40° N, 1 ity Y at (S50°N,
80°W). Use coordinate geometry, to
calculate the shortest distance between

these cities.
09307112

Solution
By using distance formula,

d= \/x2 -x )+

putting the values

YI)

XY| = \/(50—40)2+(80‘——100)2

J(10)* + (=20’

‘r//jo

O

\

@mkmg bt

out a
nd with corner at

Q10 A
@ 6), and (8,1). Calculate the

erlmeter 09307113

Solution,

Let coordinates of corner are A(3,1), B(3.6),
C(8,6), D(8,1)

First we find length and width of

rectangular plot by using the distance

formula.

d= \/(xz xl

Finding length AB

|AB| = J(a—z)z ‘(6—1)2

2

Y1)

|AB| =

= %@7@ i
X 8 3 )y (6-6)°

[BCI = J(S o) = ‘\/25+0=\/'2'5= 5

units

We observe that rectangular plot is a square
Finding perimeter
Perimeter = 4| AB|

= 4(5 units)

=20 units
Q.11 A landscaper needs to install a
fence around a rectangular garden. The
garden has its corners at the coordinates:
A(0,0), B(5,0), C(5,3), and D(0, 3). How

~much fencing is required?
09307114

Solution:

Fifs’_c we ﬁn d

5

(- E=410)

Length of side AB: A(0,0), B(5,0)

L= AB- \/(5,0)2+(‘0—0)2




~Jor oy
_ 3550 =5

= 5 units

Longth of s1dg\@¢\{§w g}(“l)@%&“

_IBCI— {5

~anose

Nl

e know that fencmg requlred is equal to
the perimeter of rectangular garden. So
Perimeter = 2(L+W)

P =2[5+3]
P=2(8)
P = 16 units

Q.1  Choose the correct option.
i. The equation of a straight line in the

slope-intercept form is written as:
09307115

(@) y=mx+c) (b)y-yl=m(x—x)
(¢) y=c+tmx (d)ax+by+c=0
ii. The gradient of two parallel lines is:
(a) Equal (b) . Zew
(©)

‘Negative reciprocals of each o ‘
(d) Always undefined O “
If the product of the
is (—1), then the li 09307117
(a) paralle (b) perpendlcular

(c) collinear (d) coincident .
Distance between two points -P(1, 2) and

111

iv.

(4, 6) is: 09307118
(@5 (b) 6
(c) V13 (d)4

v. The midpoint of a line segment with
endpoints (-2, 4) and (6, —2) is: 09307119
@ €2 by @21
(cy (1,1 (d (0,0
A line passing through points (1, 2) and
(4, 5) has which equation in the slope-
intercept form? 09307120
(@)y=x+1

Vi.

(b)y=2x+3

Review Exercise 7

(c)y=3x-2 dy=x+2
. The equation of a straight line in the pint
- slope form is written as: 09307121
@y=m@x+c)  (b)y—yi=mx—x)
©)y=c+mx (dax+by+c=0

| viii. 2x+3y—6 = 0 in he sercept form is:
09307122

fi§§ﬁ§§§%g @;@’Y‘EX‘Z

= m(x— X1)

= Dt

~h

Oﬂ (\\r\%“ W

w.lai{vih

vii

e bxit g

Eea

viii | a

@y=3x+1 @ y=Tta-2
ix. The equation of a line in symmetric form
is: S 09307123
s HRS ‘ :
a) —+=—=1
® a-b
(b) X=X y 6 e L
1 m 2
(c)ax+by+c=0
(d) y—y1 = m(x—x) .
X. The equation of a line in normal form is:
; 09307124
(a) y =mrtc b) Z=2=
a
ey Y1




- “y (Crie
Comdmate plane§ 7“@@_ 1N gttt

"he first component of each > _ Yyt X
xy) is called ‘
ordlnate

¢ 11. If m, and m; are slopes of two parallel
") OreTES lines then: 09307135
c) orgin (d) Abscissa _— -0
Il points (x,y) with x>0,y>0 lie in Eg :Zli ::2:. 0 gi ml = mz Ve
suadrant: , 09307126 e S ot
3) I , (b) I 12. If m; and m, are slopes of two
) IIT (d) Iv : perpendicular lines then: 09307136
41l points (x,y) with x<0,y<0 lie in - @mxm=0 (b)m+m=0
quadrant: . 09307127 : (©)m-m=0 (dmxmy=-1
%) I : (Eib))IH 13. The slope line -§-+%= lis: 09307137
o) 1T v A
<1l points (x,y) with x>0,y<0 lie in .
suadrant: : 09307128 (a) Y : By
a) I | (b) I =
) I (d) Iv ()——

- ~ll points (x,y) with x<0,y>0 lie in
zuadrant; ; 09307129

has slope 2
01 )1 Q ugh the ongm" 09307138
4) . . g + :

(C)y 2x—2 dy=2x

= hiot (8 (e 5 ; | 15.If a line of slope.—3 passes through origin
E tOO) (b)a 0;’ e and P(3,k) then value of kis: 09307139
) (6.0) @ (0.0) e <
“hich of the following is not on the y- () i = e
= it . 16. For what value of k, a line passing
k- (00) _ ()0 e)"”‘””‘  through the points (-3,-7) and (4,k) has
=10 (d) (g,0) gradient 2 09307140
»¢ line of which equation bisect the 1 7 ,
wd 31 quadrant? 09307132 () 4 2 1b) 4
5) x—y=0 (b) x+y=0 tej =3 e - D)7
5) y=2x (d) y=5x 17. If x-coordinates of two points are same
The line of which equation bisect the then line passing through them is
= and 4™ quadrant? 09307133 parallel to: - 09307141
—y-O (b)x+y=0 (a) x-axis ' xis
=4z (d)y=—6x. (c) origin , : line
= O points are same
. — “ wmﬁggssmg through them is
R Slope of linesEN® &Q rpendicular to: 09307142
=2 slope of the line is: M (a) x-axis - (b) y-axis
D m- e ' NI 1 (c) origin (d) any line

Yo N X=X




~ 19. If y-coordinates of two points are same 20. If L@ two poi |
then line passing through them is Opdssing through thern i
parallel to: @K ﬁndwular to: 0930714
(a) x-axis (a) x-axis (b) y-axis
(c) origin Q _ (c) origin (d) any line
: : Answer Key . ]
1Md|2[a[3]|c|4|d][5[b[6][d[7[d][8[a]9[b]10]D
11{c|12]|d 13 c|14|d|15|d|16|b|17|b|18[a|19|/a|20]|Db
Q.2 Find the distance between two Thus required midpoint is M(—1, 0.5)
points A(2, 3) and B(7 8) on a coordmate Q.4 Calculate the gradient (slope) &
plane. 09307145 the line passing through the points (1,
Solution and (4, 6). 09307
Solution

A(2,3), B(7.8)
Using distance fonnu_la,

d= \/ xz—-x1

putting values

|AB| = (7-2)"+

| AB| = |/(5) (5

J?ég_ §;25x 2=15J2

2 Y)z

Q.3 Find the midpoint of the line
segment joining the points (4, -2) and (-6,
3). : - 09307146
Solution

(4, -2) and (-6, 3).
Let M(xm, ym) be midpoint of A and B.

M(xin, yr;,)=M("'”2,y'+Y2]

_ 2 2
Putting values

=M (=1,09)

m@

(1, 2), (4, 6)
A(1, 2) = (x1, y1)
B(4,6)=(x, %)
¥, 6-28

Slope of e =-
p :\@ x2 X 4=l
ind the equation of the line in ti

orm y = mx + c that passes through t
points (3, 7) and (5, 11). 093071
Solution '
A B, B(S; 1D
Let A(3,7) = (x1, y1)

B(S.11) = (2, y2)

Slope m = redichi o d 9,

X = e D _
The equationiof' line in point slope form.
y=y1 =m (x-x1) i
y=7=2(x3) (- AG, 7)) = (x1, ya)
y=-7=2x-6
y =2x-6+7
y 2x +.d

If two lines are paral]el ‘and

line ha ﬁ —, what is @
%? eother lmes" . 09307

Let gra_dient of one line =m; = % .

&

Since parallel lines have ‘same gradu




slope) so, gradient of other line, m; = %i.e.

i =1

coordinates (8,4

straight-line dist een these two
rities. : 09307150
solution

city A= A(12, 5)

ity B=A(8, -4)

_sing distance formula,

B \/(xz ~x)+(¥r— yl)2

nutting values

AB| = \/(8-12) +(~4-5)
3Bl = (4P +(-9)
AB| = 16+ 81

AB| = 97 units

Solution:
=t start point A(2, 3)
=ad point B(10,7)

Let M(Xmy Ym) =M (x' -;xz, ; 21 ;yz )

o (2+1o,3+7J
oty

2 2
=M (6, 5)
s required midpoint is M(6, 5).

% A drone is flying from point (2, 3)
o point (10, 15) on the grid. Calculate the
wradient of the line along which the drone
= ving and the total distance t%

Swiution :
Eed :\(2,3) = (xl,
B(lo’ 15) T (XZ, y2)

) Q@f}i& @x@ ula,
0.7 An airplane needs to fl %&de 3
4 to coordinates (12,5) to . (.- v)
u the

23 In a landscaping project)]
sarts at (2, 3) and ends at (1
"¢ midpoint. 07151

-

(a) Gradlent =

|AB| = J(10—2) +(15-3)

= J(8) +(12)’
= J64+144
.

= 208
= 4/16x13
= 4+/13 units
Q.10 For a line with a gradient of (-3)
and a y-intercept of (2), write the
equation of the line in:
(a) Slope-intercept form 09307153

| (b) Point-slope for (usmmt :
b TG
: 09307154
g @ m (using the pomts

and 4,-7) 09307155
(d) Intercepts form . 09307156
(e) Symmetric form : 09307157
(f) Normal form ) 09307158
Solution: '

Slope /gradient = m = -3
y — intercept =c = 2
y = mx+c

y=-3x+2 :
= Ixty-2=0 -.Q)
(a) Slope intercept form:
y=-3x+2
(b) Point slope form:
Y-y =m (x—x;)
Putm=-3, x,=1,y,=2
y-2= —3(x—1) :

Lyi=2
=>x=4y,=-7
Lol v T,
e bR
y-2 _x—l
R







