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Introduction %
Geometry is one of the most ancient
branches of mathematics. The Greeks
systematically studied it about four
centurics 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 e
and y° v one

horizontal and the
other vertical. Let ®
O be their point of A"
intersection na&Wo
origin and the

number 0 of both

the lines 15 r
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.

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 §. Let the directed
distance OR = x and the directed distance
OS=y.. .

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

called x-coordinate or { and the
second comyg 'H mm}nﬁnaﬂ:
N o

axes divide the plane

(Gt
&C@Eo four equal parts called quadrants,

They are defined as follows:

Quadrant I: All points (x, ¥) with x > 0, -
y=0

Quadrant II: All points (x, y) with x < 0,
Y=0

Quadrant HI: All points (x. v) with x < 0,
Y=0 .

Quadrant IV: All points (x. y/) with x > 0,
Y<0

: AR I 2 r
The points lying on Ox are +ve and on Ox' ! o B S I
are—ve.
The points lying on Oy are +ve and Oy’ are i i
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v The point P in the plane that corresponds
¥ to an ordered pair (x, ¥) is called the
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graph.

The Distance Formula ® |
Let A (x, v)) } T‘yL T O @G
and B {xz., }"1} be 'fg:\;.ﬁ '.;"-Tf_‘\

two points in the L dn K &p}%

plane. To l-s_\‘JUk ]

the distance ' '= |I Alxly,] (
’Iﬁf,wedrawal!‘] |

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

[y>-yil. By using Pythagoras theorem, we
have :

d¢’=|AB|*= | AC| 4BC)?

&= (2= x; ) + (y— i)’

or d={AB|=y[x, ~5)+H(=x) G
The distance is always t -
negative. It is not a di from 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 AR.
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) (ii) C(4.-2),
D(0,9) 09307001
Solution:

By the distance formula, we have
® d=|AB| = \[5-5) +(2-6)
d=| AB| =/(0)" +(-8)

d=|AB|=0+64 =8 Q\(\@@

[ﬁ}d=1“05|=\f(u-(m’ (@3\9) ‘
d=|CD| = 4) +(9+2)

}X@mple 2: Show that the
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0 — 1 > v
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I =
;r

=\16+121 =137

B(7, 5) and C (2, —6) are vertices of a
right triangle. 09307002

Solution
Let a, b and ¢ denote the lengths of the

sides BC, CA and Erespectively.
By the distance formula, we have

c=[AB|=J7- (1P +(-2y =73
a=|BC|=\J(2-7) +(-6-5) = id6 .
b=|CA|=\J2— (=) +(=6-2) =73

Clearly: a* = p* + ¢
Therefore, ABC is a right triangle with
right angle at 4, 1
Example 3: The point C (-5, 3) is the
centre of a circle and P (7, —2) lies on the

e Ghance ron

=\ - (5) +(-2-3

r=+144+25= 169 i
r= 13 units '




Mid Point Formula
This formula is particularly useful when you

need to divide a line segment into two aq }
halves or parts.

Derivation

of
Formula <[}/
Consider two puih\fs A(x,. y,) and B(x,, )
on a two-dimensional plane. The line
segment joining these two points has a
midpoint M(x, v), where x and y are the
coordinates of the midpoint.
To derive the formula for M(x, v) 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.

Thus. the coordinates of the midpoint M(x,

y) are:
M(x.y)= (I‘ = ]

Example 4: Find the midpoint of the line
segment joining the points A(2.3) and
B(8,7).

Solution:

Using the midpoint formula:

it ¥;
2

09307004

—

e, @my.]
e ﬂ:_x o 2
_,1- Y QE e 2, yy=3,x;,=8and y, =7,
. i "uh \ L‘\ T>9 into the midpoint formula
A RNor =(2+B 3+7]
MEY |1 2 2
=T By M= [ 10 10 ]
. i
"l" 8 = [51 5)
vy
0.1  Describe the location in the plane d @
of the point P (x, y) , for which
i) x>0 ﬁ t cnt the points in 1™ quadrant
Solution: %:l (iii) x=10 09307007
>0 Mﬂ Solution:
The open righ artesian plane. x = 0, set of all points
(diyx>0andy=>0 09307006 on y-axis
= — — —= % — — — == = — =




O TR

(iv)y=0
Solution: d\ @ T
»= 0, set of all points on x-axis %
X-AXI18 % |AB| = v/9x13
(V)x>0andy<= nmm = 313 units
sm..ﬁumwﬁu (i) C(-5,-2), D(3, 2) w3014
x>0andy Solution:
set nfal[ points in 4" quadrant, C(=5.-2), D(3,-2)
The 4" quadrant including negative y-axis. We know that
(vi)y=0,x=0 09307010 . _ %
Solution: d= \/(-": =) +(y2=)
y=0,x=0 putting values
The origin
vii) x=y 09307011 1O1y;= \/[3 +[2 -2) ]
i“_":‘i“;" ICD) = \/(3+5) +(2+2)
Itis a line bisecting the 1" and 3" quadrant, ICDy = [ E}l 4y
(vili)x>3 019307012 @
Solution:
x>3 qr a ©
The set of points lying on and right si d&@ 16 5
line x =3 in Cartesian pimmo R
(ix) y > 0
(iii) L(0, 3), M(-2, —4) 09307015
Solution Solution:
= . | L(0, 3). M(-2,-4)
Set of all the points lying above the line of We know that
X-axis. n 3 i
(x) xandy have opposite signs, d = 4 J(-"z =%) +(y:-y,)
Solution b . putting values
The set of all the points in the 2 and 4 = J(-2-0) +(—4-3)
quadrants. f ‘/D )+ | )
Q2 Find the distance between the LM = \[(=2) +(-7)"
points.
() AG.T), B0,-2) wrs | (LM =vd+a9
Solution LM = /53 e
A(6,7), B(0,-2) (iv) P(-8,-7), Q(0, 0 A 09307016
We know that Solution: @
d= J t —.1‘,} +(3"z 3": %(Bm
putting values % m d J(x -x,) +{}, y,
|AB| = J(l‘} E- +(= qu m putting values
2 2
= 1PQ = [0-(~8)] +[0~(=7)]




IPQl =(8)" +(7)

PQ = &4
[PQ/= 113 units of\

Q.3 Find in each of the fo

(i) The dismwm two given
points, 09307017

We know that

(a) A (3, 1), B(-2,-4) 09307018
Solution:

A (3. 1), B(-2,-4) we know that:
d= {-_rz_*‘:s):‘*-'(}f'z_}’t}: L
|AB| =\[(-2-3)' +(~4-1)
|AB| = (=5)" +(-5)’

= 4[25+25
J50
J25x2 :

= 542 uni i 2
A (83, BC) DXX@%&K@
Solution
A (-8.3), B(z.-m%m& :

d = J{xz-%yit Yi=y,)

AB = [2(-8)] +(-1-3)
= J(2+8) +(-4)

= \(10)" +(=4)°

= J100+16

Jile
= /4% 29 units

=24/29 units

Il

solution:

e

4= \’Iixz ‘_xm}zu"‘[h“}’l):

o

[—3\E+ ST +[S+§]
(5]

3

J

24109

3

|AB| =

(ii) Midpoint of the line segment joining

the two points:
{ﬂ} A{SHI)’ B{"zl'd')
Solution:
A{3!I]1 B{—Z, _4)
By formula of midpoint
M[.t,'l*xl Yit+¥a )

2 2

:M(3+(~—2} 1+(—4}]

H._ PRy

(b) A (-8,3), B(2,-1)
Solution;

A (-83), B(2-1)

ne3o7021
09307022

n93T023




By midpoint formula,

By n:udpoml formula,
X+ .r; ¥, + yl

_M( .

—f +é-3§@ [&é

-1+15

m“@d

\

—faf

2

\

S (i@ii}
2 3D

=M [-2{/5,9

Q.4  Which of the following points are

at a distance of 15 units from the origin?

@ (V176,7) (
@@%

2

Given point

Jl?_?

e

x —.r,)

(v, ¥ )z
putting values,

|OA| = J(Jﬁf?-nf +(7-0)’

. J(Jﬁéjﬂ(?-n}i

= /225
=15 unit

Thus the pmnt 1.}]76 ?] 1s at 15 units fro

|
1

the origin.

i @Yi@ s
(&

We know that

d= J(xz—x.fi'(?

putting values.
|OA| = \J(10-0)’ +(~
= J(10)’ +(=10)}

= V100+100 = 4200
= \100x 2= 10v2 units

The point (10,-10) is not at distance of | 5
u.tnts from origin.

(1, 15'}
0 (0,0)

10-0)*

Solution:

d =J(xrx.)z+{rz-rs)’|




OA| = J(l=ﬂ)1+(15-ﬂ)2 J +(15) Thusdlﬂtanr.:euf 5:@@Wn is not 15
= J1+225 = 226 W%j

Q5  Show that Q{@

(i) The points A(0, 2), B are vertices of a right triangle. 09307026

Solution: w_f\

A(0,2), B (f l)aud C(0,-2)

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

d* = (e=xp) + (yr—y1)’
ABJ? = (J‘vn) +(1-2)
() w7
=3+ =4 (i)
BCP = (0—+v3) + (-2-1)
=By
=349 =12 (ii)
AC = (0-0)" + (-2-2)’

= (0 +(—4)*
= 0+Iﬁ = IE_

Since, converse Pythagaras 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,

= Jon-x) +(v-w)
\B| = \[(-2-3) +(-3-1)}
= (=) + (-4

d
J:E'?E Va1
s :mi R@%
. jugm@ﬂ»ﬁ
=J(2+2) +(2+3)°

V(4 +(8)’
_W16+25
AT

X
Now,

kel J(2~3)’+(z—1 i
Ilii}

1)+ (1
@ 1) (i1) and (iii) we we observe that

|AB| =[BC|
Which shows that AABC with given
vertices is an isosceles triangle.




(iii) The points A(5, 2), B(-2, 3), ((-3, )

and D(4, -5) are vertices aﬁ;
parallelogram. z&()
Solution:
A(S, 2), B(-2, 3), C{—-S
B}rdrst&ncefu
+Hy:—y)
)+{3 -2)°
3 {'_?}1'*’(1]'2 »
=V49+1=50__ (i)
IBQ = (~3+2)"+(-4-3)’
: (-1)’+{-7}’
= J1+49= (i)
(CD) = J{4+3}}+(-s+4)’
=\(7) +(- %(i
= 49+1~ éﬁ\i\] m
4 5 + o~ 2‘& m
= !+49 V30 e 3 10

me (i), (ii), (iii) and (iv)

[4B|=|CD} and [B] - AT}

Opposite sides are equal in length.
Now, we find the midpoints of dmgunals

Midpoint point of dmgnnal AC:
- Mi(x,y)= Mz(

Midpoint of diagonal BD -

prrsn )

=M; (1,-1)
Since, midpumts M, and M; of diagonals
AC and BD are same. So diagonals bisects
each other.
This, given points are vertices of a

parallelogram.
Q.6 Find & such that the points A
(v3.~1), B (0, 2) and C(#, -2) are vertices

of a right triangle with right angle at the
vertex A4. 09307029
Sohrtien

l

Bfﬂi}

cOMS
Kﬁm:ﬂﬂ) ‘
\ Aﬂqé(n—xfi)zﬂhl#(—ﬁ)'ﬂnz

=349 =12
Now, |BC[* = (h

-h"+{-41
BG*=h*+ 16
IAQ" = (h—3/3 y+(=2+1)}
[“(a=b)* =a%b—2ab |

=)'+ (V3) -2) (V3)#-17

= ()’ +3-23h+
We know that right —triangle with rlghh-

angle at wvertex A has side BCas
hypotenuse, so, by Pythagoras theorem

gﬁ@@@%

- 0)*+ (-2 -2)*

+h* =243 +h
=W +4-2 3
K+ 3616 - 1 =-23h
0=-23h




= O = h
23
O=h=h=0
Q.7 Find h such that A(-1¢ m
and C(7, 3) are colline 30

Solution: )é(w\m
A(=1,h), B(3,2 3)
The points A, B and C are collinear if
—1hl

3:24=0

731
Expanding by 1™ row,
H-1)
[2(1=3()]-h{GO)-T()+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=10
dh—4=0
4h=4

Q.8 The po 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(xy, ¥Ym) be midpoint of diameter AB.

_ X =YY D)
Im = = =

2 2 2
Xm=10

Vo = Yit+¥,
: 2
. e ST
g 2 2

Yoo =—3

N
Thus midpoint o eter ABor centre of

circle is M (0,-3)

3 Al
i circle is distance between
A and any point of circle, so we use
distance formula.
d = J{x, —11):+(3r2
putting values
1AM = ([o—~(-5)] +[3—(-2)]
= J(ﬂ_+ 5)"I +(-3+ .’L’)1
= J(5) +(-1Y
25+1

So, the radius of circle is = J26 units
Q.9 Find & such that the points A(h ,
1), B(2, 7) and C(—6, —7) are vertices of a

right triangle %r&gt@@e at the
5 | 09307032
9 O

4 mm S011), B.7), (-6,-7)

= (xi=x2)" + (y==y1)°
|AE4“' =(2-hy +(7-1f
= (2)*Hh)*-2(2)(h) + (6)°
=4+h*—4h +36
=h?’—4h +40 (1)
Now,
IBQ? = (-6-2)* + (=7-7)°
= (-8)H~14)
=64+ 196
=260 (11)
Now,
|AQ? = (—6—1:) + (—?—n
=(-1)* (6+h)’ + 64

= 1[61+h1+2% ﬁ@
_ (i)

that right-angled tnangle with

%\g\j nght angle at vertex A has side BCas its

hypotenuse.
By using Pythagoras theorem.

IBO*<AB/* HAQ?

%ﬂ)—_




From (i), (ii) and (jii)
260 = (h*-4h+40)+(h™12h+100)
260 = 2h*+8h+140
0 = 2h™+8h+140-260
= 2h*+8h-120=
2(h*+4
h*+4h-60=0
h%+10h--6h-60 = 0
h(h+10) —6(h-+10) = 0
(b+10)(h—-6) =0
= h+tl0=0o0rh-6=0
= h=—10orh=6§
Thus the value of h is either —10 or 6.
Q.10 A quadrilateral has the points 4(9, 3),
B(-7, 7), C(-3, -7) and D(5, -5) as its
vertices. Find the midpoints of its sides,
Show that the figure formed by jalni the

midpoints consecnﬂv&“

EN

(-2#0)

parallelogram,

Solution:
A(9, 3), B(— B —?) 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[xl *x, !3’1 *+Y; )
2 2

A} g

10)_(2
2 13)
=P(L,35)

Let Q(x, y) be midpaint of side BC.

otz ntn %“@Q@E

2

((-?);g—aﬁ ?M}

C

3@@

h o
O

R[I!+I} 3"|+}'z]
2 2
[Iuﬂiz 3‘:+}';]
14 2

2 2
-R (
2 2
= R (1, ‘—ﬁ')
"S -— = —S{?-—l]

Let R(x,y) be midpoint of CD
=3+5 (=7)+(-5)
Let S(x, y) be midpoint of DA,

Fmdmg he mldpnin‘ts of diagonals of PQRS
Let L(x,y) be midpoint of dlagunal PR:
P(1.5), R(1,-6)

g

N+x Y, ty.
L[ D
=L [ J= L [E,—EJ=L (1,-0.5)

1+2 5-6
Let M(x, y) be midpoint of diagonal QS :

2 "2
Q(-5.0), §(7.-1)
@@ﬁ@

J;,-Hnr1 ¥ +Y,
M{I

0.5)

Since, midpoints nf dlagcmajs coincide
which proves that quadrilateral formed by

joining the midpoints is a parallelogram.




Equations of Straight Lines
Inclination of a Line: The angle a (0° <o <1

axis to a non-horizontal straight line ¢ i\j\
X

AR
T \]W GKB L

s

@‘{:‘5@ 09307034
from positive x-

i

Y al

3 o

.u:‘;ﬂu

& e

~
=
+
h

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

respectively.

Note:
(i) 1f/is parallel to x-axis, then o = 07
{ii) If /is parallel to y-axis, then o = 90°

o

=)

[l x-axis 1 x

My 5
l

Slope or Gradient of a Straight

Line Joining Two Points 09307035
Theorem 1: If a non-vertical h&e ¢ with
0. points
slope or

inclination o passes throu _
P(xy.y)) and 2, e
2

= Y270 - tana
Yo =X

A G
Slope or Gradient of a Line \/Z\Q Q
_ When we walk on an incline \ X=X
cover horizontal distan n Proof: Let m be the slope of the line £.

vertical distan Same 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 analytical geometry, slope or gradientm © |~

of a non-vertical straight line wi ' Z&B
inclination is defined by: m pe
If £ is hﬂriznnw co-and if /is

vertical then 1 is undefined.
If0° < @< 90° m is positive and if

90° < o < 180°, then m 1s negative.

Draw perpendiculars PM and OM™ on  x-
axis and a perpendicular PR on OM".
Then m4RPQ = u, mPR= x, — x and
mﬁ= Ya=M1

o

Y E
el x, Xpn .
P M 0 M 4
RPN
Tr!m wh@@ﬁnﬂ as
= . 'V]
\6% x: T xl.
Case (i). When 0 <a < %

In the right triangle PRO, we have

G2}




Case (ii). When % <a<n

Intheﬁghtn'ianglePRQ,
tan (7 — a}— 22

N

z, =M

or tang . . ®
or tang =22"% 3 @Mﬁ
I =X % 1

il B c

Why are slopes ifgportant?

The concept of slope is wisely used in
skiing, where understanding the steepness of a
hill or ramp is essential.

ThusifP{xl,yl}andQ(J_cz,yZ}'ar:nm
points on a line, then slope of PQ is given

b}" m=.3’:_'.}"l
H=X

or

Note:
E Ya—W Nh=x
N—x "‘J
(i) #1is horizontal, iff m =0 (2 w
(iii) £ s vertu:al, 1ff m

(va=90")

(i) me=—=—"== 2 and ma 2=z

(1v) If slope of AB= slupe ufBC then the

09307036

09307037

()| stand for “parallel”.
(ii) Jy/” stands for “not parallel”.
(iif) L stands for “perpendicular”

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

@ and C are
{ and BC have the
2=6 -4 -4
3-(-3) 3+3 6

it
3

Here Slope of AB=

and
slope of B ==t
6-3 3
Slope of AB = Slope of BC
Thus A4, 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:
=1 4
Slope of AB=m, = 4 | ;
Slope of BC=m,—— =

o sl T

= m;xm=—1I therefore, AB L BC
So AABC is a right triangle.




Equation of a Straight

Line Parallel to the x-axis (or

axis) S 0 @ﬁﬂ:‘ 09307039
| Bm% Q L
T e AR
a
: ¥ x & a=0 X
0 fll x-axis : : 5 0 Pl x—axis
or £1 y-axis a a<0 or £1 y—axis
. : ! |
i 71| 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

x-axis. Therefore, each point on the line has
its distance from x-axis equal
its y-coordinate {nrdmate)

'_;-.-—

jon. (y=a

on this line sati

e

(1) If a> 0, then the line / is above the x-
{@@}me]uw the x-

(i) I_f
= en the line ¢ becomes the x-

0:

{rﬂl""l

Thus the equatiuu of x-axisis y=0

ation of a straight Line Parallel to the y-axis (or pe endicular to the x-

Equ
axis
09307040
Ay 4 f Al P 1\ Y
p sl b e
b=0
b>0 b<0 e
0 2l }ru«a:us 0 LIl y-axis £l y~m{:s
lor f L x—axis Jor {1 x—axis r £l x—axis

(1)

All the points on the line £
remain at a constant distance
v-axis. Each 1y
distance fro

r-coordinate (abscissa). So, all ﬂm points on

-
e satisfy the equation: |x

Denvatinn of Standard Furms of

Equations of Straight Lines o074
Intercepts of a line




2y

* If a line intersects x-axis at (a, 0), then a
is called x-intercept of the line. \W Find an equation of the
» Ifa line intersects y-axi %é%é aight line if

is called y-intercept Ofth w ~ (a) its slope is 2 and y-intercept is 5 oe307043

W (b) it is perpendicular to a line with slope ~6
- and its y-intercept is ,;

09307044

Solution: :
(a) The slope and y-intercept of the line are
respectively:
m=2andc=35
A(a.0) o Thusy=2x+5

x'€

0 (Slope-intercept form:
R y = mx + ¢ is the required equation.
1. Slope-Intercept form of Equation of a The slope of the EWEH line is

Straight Line 09307042
Theorem 3: Equation of a nnn-vert:cﬂ W&W)@S@ﬁm required line is:
strmght line with slope m and y-int
is given by: %@

yredt (B ! 4

TR e T, i
Proof: Let an arbitrary point of 6 3
the straight line/with slope m and y- The slope and y-intercept of the required
intercept ¢. As C (0, ¢) and P (x, y) lic on line are respectively:
the'line, so the slope of the line is: | 4

: m,=— and ¢ =—
¢ =6 3

Plx.y) Thus, y=_%x+%

=> Multiplying by “6”
! 4
6y=6[— | +6| =
rede)(3)
> [ 4] g
by= i mﬁm.
AT o
‘}l@ \Bﬂét—iﬁiﬁ& Form of Equation of

%@k aight Line 09307043
m-— or y—c=mx %\Xﬁf Theorem 4: Equation of a nun—verl:icaj

anequannn straight line / with slope m and passing
The equano e lme for which ¢ =0 is through a point O (x, , »,) is given by:
Y = mx. In this case the line passes through Y-y, =mx-x)




Proof: Let P (x, y) be an arbitrary point of
the straight line with slope m and passing
ﬂﬂ’ﬂugh Q(xT vy I)'

As O(x , y,) and P (x, y) both lie on the

line, so the slope of the line is

J" J’lﬁry y, =
X—X

=ml(x—x;)

which is an equation of the straight
passing through (x ,y ) with

3. Symmetric Form
Straight Line

We have m=£“—y1= tano. where a is the

X=X
inclination of the line.

sing
A |

ana =
Cosc

Y};Q

- sing
or LYo
x—x, cosa

cos  sing

or=2"0 YN _ (say)

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
(0,~1),(7,-15).

\¢

-15-(-1) O@
&Mﬁ‘p \;ll}mesmequal) m=-2

“"ﬁs 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

1....=—-;':_1_

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

Qfxl,y)andm +,) 181 m
}"@@

dﬂ

=0 He_y)
e

4

R(x..y)

o

{/— 5]

Proof: Let P (x, y) be an arbitrary point of
the line passing through O (x; , y;) and

Solution:
Let m be the o réquired straight i e
line, then X=%x X=X
m— = ﬁ =— - i E———— ——
1215



Jr_ M

or y=3= (x~x), the required

equatmn of the lme PO.
®)

(= PJ-‘%M&N&J’.'I:}’:) 0

We may write this equation in determinant
x y1

formas: |x, y, 1|=0
% ¥yl

Example 9: Find an equation of line

through the points (-2,1) and (6,—4).
09307048
Solution:

Using two-points form of the equation of
straight line, the required equation is

—{x-2)]

xx\\,@

{23

or y- I-——{x+2}

= 8(y~ 1)WN
= 8y-8

= 8y—-8+5x+10=0

or 5x+8y+2=0

5. 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:

a b

Proof: Let P(x , y) be an arbitrary point of
the line whose BOn-Z850 X and y-intercepts

)

frode

a@@@

“duo®>

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

= —ay=bx-gb
b_x‘i'ﬂ}?— f

2\ O

= (dlﬂdmg by ab)

—+—_1
a b

Hence the result.

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

As 2 and —4 are respectively x and y-
mtcrcepts of the required line, so by two-
intercepts form of equation of a straight line,
we have

P 4 L
A =2l Al
+ :4(2+ ] 4(1)

J (¢ ua.tum
E{EgE md an equation of the line
e point P(2, 3) which forms an
msceles triangle with the coordinate axes in
the first quadrant. 09307051

Solution: Let OAB be an isosceles triangle
so that the line AB passes through 4 (a, 0)




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

number.
R
S
8
2.3)
0 ' A{a,ﬂ]_}x
o — a-0 —
Slope of Aﬂ=u =-1. But 4B passes
—-a
through P (2, 3).

Equation of the line through P(2, 3) with
slope —1 is
y=3=-1(x-2)=> y-3=-x+2 or

y-3+x-2=0 x+p-35=0
6. Normal Form of Egquation of a
Straight Line 09307052

Theorem 7: An equation of a non-v
straight-line /, such that
perpendicular from the origin
15 the inclination of

x codﬂf*\é;‘ }}sma =
Proof: Let the line ¢ meet Lhe x-axis and y-
axis at the points 4 and B respectively. Let
Z (x, y) be an arbitrary point of line AB and
<t OR be perpendicular to the line#. Then
OR| =P

-rom the right triangles ORA and ORB, we

mave

, 18

3

&cf}s

" Thatisxcosa+ysina=

\\ @WSQ

05(90“ a)==— PB = sin a_E]EE
= 0B=-2_ .
sina

[-r cos(90° - a) = sina]

As OAand OBare the x and y-intercepts of
the line 4B, so equatjun of AB is:

X

p/ p
/€08 /;m oc

xcosa xsina

p B
= xcosa. +xsin =p

=1 (Two-intercept form)

the required
equation.

: '@e@g@ f perpendicular

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

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

Selution:
Here p=35, a=120°.
Equation of the line in normal form is
x cos120° + y 5in120° =5

— —lxd—ﬁ p=23

2 2 -
= —x+\3y=10
=9 .r-ﬁyﬂﬂ:ﬂ
To find the slope of the line, we re-write (1)
= et
55
which is slope-intercept form of the

equation. O)ﬁ

\@\}Qf %\nﬂd =

ear Equation in twn Variables
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

as. y=




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

Proof: Here a and zero. So
the fol[om
Case I: a L b=10

In this case equatmn (1) takes the form:

Fid
ax+c=0or x=—
a

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

o
Casell: a=0,5#0
In this case equation (i) takes the form:

2
b}’+£— or 1}——'};.

which is an equation of the straight line
parallel to x-axis at a directed dis

Ao

es the form:

from the x-axis.
Caselll: a#0 , b+
Inthisc

by=—ax—c or }——-x——"m.‘.r'i*t:
which is the siupe-mtercept form of the
straight line with slope %a-and y-intercept

X

b
Thus the equation ax + by + ¢ = 0, always
represents a straight line.

where a, b and ¢ are co d"\_,
are not simultaneously 7%%

F RN Cvn 2

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

Transfnrm the General Line

e

_v—ﬂ= 4 ie., y— U—_—ﬂ-[I-I-E

{'.I+— _e b a
@m@o

3‘\ == or—+— lm:;; =

5@~—~ =mx + ¢, where

e
AT

ii. Point - Slope Form

We note from (i) above that slope of the line

ax+by+c=ﬂis:§.hpﬂimnnthe

line is [:ED]
a
Equation - of  the

a c
—=—— = e
e b(x a]

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

m=lang =

line becomes

. a
SN = ———— . 05
b - E%i !bi

Equation in the symmetric form becomes

5k
N 32
=r(say)

b++ya' +b2 ety +,Ei2
is the required transformed equation. Sign
of the radical to be properly chosen.
iv. Two -Point Form
We choose two arbitrary points on ax + by +
¢ = 0. Two such points
[“_C,D)and(ﬂ,-b—] . Equation of the line

a

through these points is:

which is an equahun in two intercepts form.
vi. Normal Form.
The equation: ax+by+¢c=0. (1)

can be written in the normal form as:




_dxgly o - = 2
P46 P+ D

Proof. We know th.at
in normal fnrm
xcosa+ysin o {m}
(3) If (i) and (iii) are identical, we must
have

a b =-¢
e
cos@  sma  p
cosa _ sina

a s

_ Neosa+sin’ @

ie, S=
c

ot 1 b
1

R o+ b
a

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

ey s e e
+jat +bh  ta'+ b

Thus (i) can be reduced to the form (ii) by
Zviding it by +./a* + b, The sign of the
=dical to be chosen so that the right hand
=de of (i1) is positive.

Example 13: Transform the equation

fr— 12y +39=0into

. Slope intercept form 09307054

-y Two-intercept form

D
The sign of the radical to br: that
right hand side of (ii) is pnsﬂ R

m@i@

y= EI+E‘
5
= — Y= +
m 5 (- y=mx+c)
-mterc tc=— 2
¥ ep 12
e b
(11)5x—12y=-39 or o — 7
x ¥ - e
=1is the required
3975 39/12  hefedd
equation. S
(i)  Sx ~12y = -39, Divide both sides by

+4/5F +127 =+13.

gslgn_'

sitive tﬁ; r"
(%@f =3is the normal form of

~13
the equation.

(iv) A point on the line is[%.n)and its

slope mi.
12

Equation of the line can be written as:

(v) Another point on the line 15[ :E]

Line through (% u] and [u-@]

m@@

y-—ﬂ

+1) Normal form
i i t' 50 = _-l L
) Poin slope fo sine=cs cosa = 13
' Two-point fnrm 09307058
— — _-rﬁ-]- — ————

o St



Equation of the line in symmemc d
Q.1 FM and inclination of m =co (undefined)
the line joining the points: Inclination: tana = m
gi] (';iz! *“] s (5: ll) 09307060 tana =00 ., a=90°
uLon:
(=2,4); (5, 11) Q.2 By means .ﬂf slopes, !hﬂ‘ﬂ: that
Loy following points lie on the same line:
Slope =m = ;*:-; (i) A(-1,-3); B(1,5); C(2,9)
! Solution:
= A A(-1,-3); B(1,5); C(2.9)
5-(-2) If slope of AB = slope of BC then points A
= L:l: B and C are collinear.
3+2 7 Slope of AB:
Indication: tanct = m
o =tan”(m) | M a @.@
o= tan’(1) O @
@ =45 m[} SO D) 543 8,
(i) (3,-2)3(2,7) “%@ 1 I=C1) 1+1 2
Solution: o) e Y.—Y
(3,-2), ( Slope of BC: my==2-1
XXy
Slope = m —=——* Y2 = e N
B EiEE
s ?_(_2}=7"‘2=i=_9 Since, slope of AB = slope of BC,
23" =1l =] points A, B and C are collinear.
SHeimatun: tane = (if) P(4, -5), Q(7.5), R(10,15)
o =tan (ﬂl} Solution:
S m;'g é;g) P(4, -5); Q(7,5); R(10,15)
o =—83. =)
Making angle positive: Slope of PQ: :
o = 180°-83.65° S Cle el b,
a=9634 X —X, 1-4 m
(i) (4, 6) ; (4, 8) . 09307062 4 ®
Solwtion:. N C'@(:)
4, 6), (4, 8) %(“Q% <
R
Slope =m =2:=%1 %@ kb
ey % _15-5_10
=50 10-7 3
4-4 0 :




Since, slope of Fﬁ slope of Q_R , S0 points
P,Q and R are collinear points. -

(iii) L(—4, 6); M(3,8); N(10, Iﬂ)
Solution: mm%
L(—4, 6); M(3,8); N(10,10 \S\l
Slope of LM
X3 _11
8§l Rich20

m —— = = =
"3-(4) 344 7
Slope of MN=my=32—2L
_lo=8_ 2
10-3 7
Since, slope of LM= slope of MN, so
points LM and N are collinear points.
(iv) X{(a, 2b); Y(c, at+b); Z(2c—a,2qa)

09307066
Solution:
X(a, 2b); Y(c, atb); Z(2¢c-a,2a)

Slope of XY=m, = 22— AR D

mz=

SRS

0

0 ﬂ@@%ﬂ@?ﬁg

(i) parallel
(ii)

09307067
09307067a

@«@Cﬁ\f“

Slope of AB=m;=22"%1

Slope of CD=m;=
xz—xl

4=80 “l= =1

—-6(-4) -6+4 -2 2

(i) When line segments are parallel.

19307068
Solution:
Slopes of parallel lines are equal.
If AB||CD., then

m; =

~1§ =k-7

and C(-6, -7) is a right triangle. 09307070

H=h ~1847=k=-11=K
= k==11
(ii) When fine segments are
m,=4+b—2b perpendicular.
I c—a s e e 09307069
= a-b If AB J.CD, then
iy ml;mg=1~—l
Slope of YZ=m,=22_31 =k ol
434 9
I3 =1
(2c-a)-(e) 9=2k-14
- _2a-a-b 0+14 =2k
= 2c-a-c 23 =2k
= 2
gl b iﬁ@ @@m
c—a o o \o
4 == = e SR
Since, slope of YZ = slope of YZ, so \@b(@ =
XY and Z are collinear poirts, | R, 2
Q.3  Find k so that the Jin %\ Q4 Using slopes, show that the
C(-4,5); D( are:

Solution:

(221



A(6, 1), B(2, 7) and C(-6, -7)
First we find the slopes of sides of AABC.

smpe of srde AB: d\&ﬁml

m; =
X -x,
i _WN
2-6 -4
Slope of side BC: _
O
T ox-x, -6-2 -8 4
Slope of side AC:
mj_}’z_}ﬂ;“?__l:i:_%
X—X -6 -12 3
We observe that
=
mi X M= —X—
S VT

m; x m3 =-—1
This shows that side AB L side AC
Hence, AABC is a right angled triangle

e
90° at vertex A. Q ﬁ(
Q.5 Two pairs o n.
Find whetth? rmined by
these points are:

(1) parallel o93070m1 (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, 1),D(-8, 2)

Slope of AB:
- 4—-(-2

S o B

=% 21 1 1
Slope of CD:
Iﬂf'yl-yj—= =1 = |

x,—x -8-4 -12
Multiplymgthesc slapes /\& (
m;xmg—ﬁx_—lzq-— %ﬂ \j\ %
These slope nor their
product is — e lines determined by

Slope of AB:
- -4
S i [

= -2 =
6+3

6-(-3)
Slope of CD:

}'3—?[ e _'T_S =—12=2
x—=x% —2-4 -6
Multiplying these slopes,

ma=

myxms = :ggx 2

mxm =
XMy = —
9

We observe that the slopes are neither equa!
nor thalr product is -1, so the h
CHE; are net
dicalaf to each other.

n equation n!‘:
zontal line through (7, -9) 09307076

Solution:
The point slope form of equation is:
yyi=m@-x)____ (1)

The slope of horizontal line: m = 0
Given point (x;, ¥;) =(7,-9)

Putx, =7 and y,=-9 in eq. (1)
y—(-9¥) =0 (x-T)

yt9=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-yi = m (x—x,) (i)
Slope of vertical line=m =w = %

09307077

Given point (x;, y1) = (=5, 3) putting the value it

eq. (i) Qg@ﬂ@@
:Xﬂ = 0(y-3) = 1(x+5)

0=x+5
= xt5=0
(¢) through A(-6, 5) having slope7 09
Solution:

given points are neither parallel nor

()

| oo




A(-6, 5),slope=m=7
The equation of line in point slope form is:
y=yi=mle=x) ____ (D)
Putx;=—6,y;=5andm=7in

L-’ =5 =T7xA-6)]

-5= Tlﬁﬁ}

y 5= '.?r+42
= 0=Tx+42-y+5
= Tx—-y+H7=0
(d) through (8,-3) having slope 0
Solution: ° |
Point P(8, —3) and slope=m =0
The equation of line in peint slope form is

y-yr=mx-x;) ___ (i)
Putx; =8, ¥, =3 and m=10 in eq. (i)
y—(=3) = 0(x—8)
¥+3=0
(¢) through (-8 ,5) having slope undefined
19307080
Solution:

Point p{-8. 5), slope =m=x = ltuﬂdﬂﬁncd]

The equation of line in point slﬂpf:
v-yi=mie=x) (i)

Putx; = JL‘SW

y=5= <L -8)

0(y- 5} 1(ct+8)
0=x+8
= x4+8=0
) through (-5, -3) and (9. -1)
solution:
Pomnts A(-5,-3), B(9,-1)
The slope of line passing through given points is
S e Fl_{'_3}=_‘l+3 =E_=l
x,—x 9-(-5) 9+5 14 7
The equation of line in point slope form is:
v =mex) @)
Let (x1,y1) = (=5, —3} [Take any one of two

poanis)
#uting the values in eq. (i) Oi&@
G %
y-{=3)= ?[x"f‘5@!N’0
1.

y+3 ==
) > (x+5)

19307081

S S -~ -

097079

“‘%w

i

samgrs

Hy+3)= '

(y+3) @G@@@
fial
Q x=7y=-16=0
(g) y-intercept: —7 and slope: -5
Solution:
y—intercept: 7 =>c=—7
slope: S =>m=-5
The equation of line in slnpe-mtercepl form
is

21

19307082

y=mx+¢
y =—=5x + (=7) (putting values)
Y=

(h) x-intercept: -3 and y-intercept: 4 09307083
Solution:

form 1s:

1307084

é\ Qﬂ@ @®
—4x+3y=12
x—intercept = -9

x— intercept be a =3
y— interceptbe b=4
=
—4xt —4x+ By _
= 0=4x-3y=12
4x—3y +12=0
(i) x-intercept: -9 and sluupe -4
Slope =m=—4
If x—intercept is —9, then line passes through
point (=9, 0)

The r:quatmn of lien two-interc
12 55
Solution:
The equation of line in point slope form is:

y=yi=m (¥ —x) (1)
Putting the values
oo™
3 Q.7 Find an equation of the
perpendicular bisector of the segment
joining the points
A(3,5 and B (9, 8). (9307085




Solution:
A(3,5),B(9,8).
Perpendicular  bisector
midpoint of a line sem

Let midpoint of A -tr- :

M(II+I
2
(22
2
(12 13)
=M (6, 6.5)
Slope of AB:m,; = Y2—% _8-5_3 1
X=X 9=3T6G 2

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

myx m;=-]
ol
my=—|x2 %m’m%
m, =—2
The pam lﬁb&qtmnun Is:
y-N= i)

Since Ime passcs through midpoint. So put

X1 =6, }’I"E

13
¥ P 2(x-6)
2 2_ D 2
2y-13=—4x+24
2y-13+4x-24 =0
4x+2y-37 =0

Q8 Find an equation of the line
through (-4, —-6) and perpendicular to a

line having slupe —
Solution: .

put?rl; 1] Y=-35 @m
@@@N@ﬁ%ﬁ

Slope of line =
Let slope o :rpendicular line = m;

@‘@O@

—K Il'h——-[

lII3=‘—

Since line passes through (-4, —6), so

take (x, yi) = (-4, —6)

The point slope form of equation is:
Y=y =mx—x)

y=(~6)= 3—[x~{—4>1

5f+ﬁ-—{r+4}

= 2v-3y-10=0

Q.9 Find an equation of the li
through (11, —5) and parallel to a lij
with slope—24. 093
Solution:
Given point p(11, -5)
Let slope of line AB =m, =-24
Let slope of line parallel to AB=m,
Since slopes of parallel lines are equal
m> = 1y
m; =-24
The point = slope form of an equation
Y=Yi=m; (x-x)

24x+y -259 =
Q.10 Convert each of the folloy
equations into slope intercept for
intercept form and normal form: 093
Solution

#




(1) 2x—4y+11=0
2v-4y+11 =0 ‘ m%(
(i) Slope intercept for m (b) 4x+7y-2=0 09307099
From eq. (i) 5 (i) slope-intercept form
24y dx+7y-2=0
ad ), Ty =—4x+2
_ 2 +l 1 dx+2 P
2% 1
el =4 .7
4 i 4 }’ZT-‘H‘; (v y=mx+c)
- l x +u (- y=mx+c) (ii) Two intercept form
ST 4x+Ty-2=0
(ii) Two intercept form 4x+ Ty =2
From (i) Dividing both side by “2”
Ze-4y+11=0 4x Ty 2
2x—4y=-11 3 o
Dividing both side by —11, we get 2y e @@@
2r 4y -1l V,a
<H =11, =11 %@1@ ‘ e
; ik 1 e = s
S L e e T2 St
=311 2 7
D 2 (iii) Normal form
[ui}No' dr+Ty—2=0
From {1) 4y + T}" =2
i;‘jfl’j,“ AP+ =J16549 =65
2 2 Dmdmg both side by /65
= FV4+16= +20= +/ax5= 425 ﬁ J65 Jes
Since R.H.S is to be positive, we have to Comparing with xcosoctysina = p
take negative sign. 4 ; 7
Dividing both side by —24/5 o= . e e
2.\7 4}-’ -11 aotd st 1 = <]
- = = Angle lies in 1™ quadrant and a = 60,26°
—ZJ_ *255 —2;' 5 09307091
Cﬂmpanng it with %&6
xcoso + ysma p %
XCOSQL = _
= s Vy=mr+c
= Angle o lies in 2'“’ quadraut and o= 1515
L — — — = f m Pr— == o —



(ii) Two intercept form

15y-8x +3 =0

= —8x+15y=-3 K\)&%(J
Dividing by -3

AV

T

+_._—.-

5 Si‘.+L51
37 =1

e
= '3—+3~

S
(iii) Normal form
15y-8x+3 =0

~Bx+15y =—3
( (—8)"+(15) =+ V644225 =+ /280 =+ 1?]

To make R.H.S positive
Dividing both side by “~17”

@%@W

Comparing it with x cosot+y sina = p
-15

_._-c::ﬂ
7

=1

=1

-8x+ 15y _ =3
-17 =17
8x 15

=5 c:ﬂsu:%bﬂand sino. =

= Angle @ lies in 4" quadrant and «
=298.070

= x 08 298.07° y sin 298.07° = —

17
Q.11 In each of the following check
whether the two lines are;
(i) Parallel 09307092
(ii) Perpendicular 019307093

(iii) Neither parallel nor perpendicular

O "f’\

Slnpe_\ li E}@@EI
Hhe oe .cfy=_5=_2

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+2y—8=0 (i)
Slope of line (i):
—coeff.of .
m= ————
coeff. of y
Slope of line (ii)
—coeft.of x_
coeff. of y
We observe that

09307094

m

3=

g

ence the pair of lines are perpendicular to
each other.
(€) 4y +2x-1=0,x-2y-7 =0
Solution
2rtdy—1 =0 (1)
~2y-7=0 (ii)
Slope of line (i),
~coeff.of x
coeff. of y
Slope of line (ii)
_ —coetf.of x_
coeff. of y
Multiplying m; & m,

e D |
mxm= —x—=—

09307095

2 1
m.l: = i
4 2

1 1

—22

E@’ neither parallel not

(a) 2x+y-3 = 0, dx+2y+5 = to each other,
Solution Q&% 2 Find an equation of the line (-4,7)
Zxty-3=0 m and parallel to the line 2x-Ty+4=10. 930709
dxt2y+S = i = Solution:

@ﬁ] é ﬁ—mﬂff of x -2 2x-Ty+4 =0
Slope of line (1 B sy 2o S :

pe ( coeff.ofy 1 Sot slope of line,
— e o — m —_— — — ——
1226

u



2

_ —coeffofx -2 _
coeff.ofy -7
Since, slope of parallel i

Slope of new line is m =
As line pﬁsmgg;\zm
can take (xi, y;) = (-4, 7)
Using point slope from of equation.

Y=y = m (x—x;)
9
y-7= %[x—t—ﬂl)]

Ny=T7) = 2(x+4)
Ty—49 = 2x+8
= 0=2x+8—Ty+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). 09307007
Selution:
A(=15,-8), B(10,7)

I{}+15 25

The Slope of line perpendicular to AB=m; we
know that for perpendicular lines,
myxm; = —|

Sinte line passes through point (5, —8). so we
can take (x;, y,) = (5. -8) ’
The point ~ slope of equation 1s:

% (A@}@("

(-4, 7), so we

murdmaies {2 3)and Townﬂlsat{ 4 —=1).
What is the distance between the two
towns?

09307098
Solution: Use the distance formula:

A=) O n)

Substitute the values:
d=+J(=4-2) +(=1-3)" =/(=6)" +(-4)’
= J36+16 = /52 = 7.21unit.

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

Example 15: Suppose two cities, City A4
and City B. are represented by the
coordinates (3, 4) and (7, 1).on a map. Find

the s iR d{@@ een the two
%ﬁ? f: 09307099
e apply the distance formula:

d = J(7-30+(1-4)}

= J(4)'+ (3’

d =+16+9
d =425
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 rﬁprasent the center of

vy mw{xv—'c;l the bridge. @ 09307100
y—{=8) = —!‘..t—S] CXW dpumt formula:
3(y+8) = —5 (x=5) mﬁ%\@ [ 8_5+9]
3y+24 = 55425 B 2
3ﬁ24+wij _(10 14
= Sx+3y-1 - 'E ?
M =05,
— — rm—_L e o —

L Serntze)




Thus, the center of the bridge is at the point

(5, 7)
Example 17: A landscaper is des:gm 2
B(5, 7), and C(6, 2). '!ﬁ\

lengths of the srdemw

Use the distance formula to find the length
of each side:

triangular gard ith ersdl\poins
ngular garden with com ; ‘“r‘
Solution:

.d='\/(-tz"x|}z+(5’:‘3"1)z

| AB| = y(5-2)' +(7-3)"

| AB| = \J(3)" +(4)’

| AB[ = \/9+16 = /25 =5 units

Now,

IBC| = y(6-5) +(2-7)

|BC| = (1) +(-5)’ %@
\Jr_-'- Llﬂi

Eﬂ Ji+25 =5.10 ?&@

| AC] = y(6-2

|AC| = (4)3+(-1y

| AC|= J16+1 =17 =4.12 units

Thus, the lengths of the sides are:
mAB= Sumts mBC=5. 10 units.
mAC ~4. lzumts

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.

019307101
Solution

The heading angle can be calculated usmi\ﬁ

the slope: m = 22" Y1

X, - X
_150-60 90 9 J\Jg
120-50 7

'n\k\j fhﬁparﬁtmn and flight of
» incliding airplanes. helicopters and

”’FI:‘\
&'

drones.

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

D

7

B =tan' = (1.2857)
0=52.13°

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

E=lan"=[9

Iucanun is

ﬁ'cm the e 0° at the
&@ North Pole) or
:B outh Pole).
North Pole
PlaneMeridian _, Equator
Ve 1] East
|
Latitude
Longitu
South Pole

Longitude: Measures how far a location is
from the ane Mendlan to ﬁ east and

180 west.

n'avclmg from

(% N Longitude 50°E) to

umde ZI‘J"N Longitude 60°E).

"F/nd the midpoint of his journey in terms of

latitude and longitude. 09307102
Solution:

Let O be the required angle, then

{228 )=

Point A (Latitude 10° N, Longitude 50°E)
Point B (Latitude 20° N, Longitude 60°E)

N




10°+20° _30°

2
Midpoint latitude = S +el” 1107 _ 550
Thus, the midpoint of Abdul

R )

Midpoint latitude = =15°N

would be at Lati
S5°E.
xample20: A landscaper is designing a
wraight pathway from (P(2, 3) to Q(8, 9).

“hat is the length of the pathway?
09307103

Solution
e length of the straight pathway can be

o<
O

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

~und using the distance formula:

.1 If the houses of two friends are

spresented by coordinates (2, 6) and

“.12) on a grid. Find the straight line
rance between their hml!t's e gn

its represent kilometes?

ation EE

2 house A(E,E]

ase B(9, 12)

¢ know that

W '-,{ e :'.2

=g values

"'(F; =

LA 85 =922 (-] unit=km)
iy - dlqtancc between the houses is 9.22

Consider a  straight ftra

3 mt"' mnms

sresented by coordinate pl ‘Q’/
s at point {5 7) and en
. 3). What i

Let end points be A (5.7), @ﬁk

AL

]

5+15 7+3

B

:M(

=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.
0930TI06

Solution:

Let A and B represents he locations of two
buildings. A(10,8), B(4,3).

By using distance formula.

ﬁﬁ%&@h
1= J(4-10)' +(3-8)’

| AB| = y(-6)" +(-5)’

7 —




| AB| = V36 + 25
| AB| = 61
| AB| = 7.81

Thus distance betw
7.8 1meters

Q4 A ery driver
calculate the distance between two
delivery locations. One location is at (7.2)
and the other at (12, 10) on the city grid

needs to

map, where each unit represents
kilometers. What is the distance between
the two locations? 19307107
Solution:

Let A and B represent two locations.
A(7,2),B(12, 10)
By using distance formula.

S \/(Iz =% }2 +{3’:_Y1)E
putting values

| AB| = y(12-7) +(10-2

s A NGauy
| AB| = ﬁ@&iw
| AB| = /89 = 9.43 units

Since, | 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?
9307108

Solution:

Let start point be A(3.9)

end point be B(9.13)

Let midpoint of track be M(x,,, ). *

e H+x y+y.
M{xm-}"m] M[ 2 L] 2 J

Putting values

Zo
.

-Incated at (12°N, 65°W) to port B a
~ (20°N, 45°W). If the ship travels along the

Q.ﬁ The coordinates of two point on ;' -
road are A(3, 4) and B(7, 10). Find he
midpoint of the road. 09307169

Solution:

Two points on the road A(3.4), B(7. I'D]
By using midpoint formula.

M(Xm, Vi) = M["' s ol sy ]

2 2
putting values
5! M[3+'?,4+IHJ
: 2 2
lD I4

= M(S ?
ﬁ@@[ﬂﬁ on the road is

ship is navigating from purtr ;

shortest path on the surface of the Ea th

calculate the straight line
between the points. 093071 1
Solution

Location of port A(12°N, 65°W) = (x,, y()
Location of port B(20°N, 45°W) = (x2, ya)
By using distance formuia

d= \/[-T: _-":]:"'{}":_ 3’1)1
AB| =(20-12)" +(45—65)

rah is fencing around
rectangular field with corners at (0,0
(0,5), (8,5) and (8,0). How much fencin
material will she need to cover the entir

= perimeter of the field? i
Solution:
re— — p—— =—— qzm g —




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

:
i and width @'7 A
rectangular field using the disﬁﬁm j\t;

d= -J(.‘h -x) ]

Finding length | Qﬁg

|AB| = y(0-0)" +(5-0)" = y/(0)} +(5)
=u‘[}+25=\f'£=5units

Finding width | BC|

IBCI = |(8-0)+(5-5)" = |[(8) +(0)
= A/64+0 = /64 = 8 units

Finding perimeter

Perimeter = 2 [| AB|+ BC|]

= 2[5 + 8] units

= (13) units -

= 26 units
Thus 26 units facing materialH
cover the perimeter of the fiel
Q.9 An airplane i g city X
at (40° N, 1 ity Y at (50°N,
80°W). Use coordinate geometry, to
calculate the shortest distance between
these cities.

wP=2(f+w)

09307112
Solution
By using distance formula,

d= \f(-‘z =% ) (¥~ ¥, }:
putting the values

XY| = {/(50—40)’ +(80~100)’
= \(10)"+(-20)’

f"‘jD

@Mmula
V‘E«Jﬁ = h (y,-y,)

@@mhng out a
gmf/ and with corner at
. (8,6), and (8,1). Calculate the

09307113

Solution,
Let coordinates of comer 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= Jtlx,

Finding length AB
|AB| = |J(3-3) +(6-1)

|AB| = /( :;1)%(5)E

|AB| = @F@@m

-3)

C‘i}%ﬁlﬁ ) (6-6)

|BC| =

3
J5Y +(0) = 2540=+25=5
units

We observe that rectangular plot is a square
Finding perimeter

Perimeter = 4| AB| (=P=47)
= 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:
Flrst we fm C;l'm

(Cand width of

Length of side AB: A(0,0), B(5.0)
L= AB= 4/(5.0) +(0-0)’

231




Lol

S ER0) N
=25+0 =25 f'%( 9=3
= 5 units ‘e know that fencing required is equal to
" the perimeter of rectangular garden. So
Length of si 7C(5.3) Perimeter = 2(L+W)
T - - P =2[5+3]
W =|BC|= y(5-5) +(3-0) P=2(8)
P = 16 units
Review Exercise 7
Q.1 Choose the correct option. (c)y=3x-2 (dy=x+2
i. The equation of a straight line in the | vii. The equation of a straight line in the pint
slope-intercept form is written as: slope form is written as: 09307121
0930711S (a}y: M{I+C} Y- = mix—
@ yemer) Gyl =) e o SR e
¢) y=ctmx (d)ax+by+c=0 = -.r.
L T et e i Wiy 0 N h" et s
(a) Equal 5’ °
(c) Negative reclprncals {)f cach o (3@ fb} y= x— 2
(d) Always undefined O 2
iii. If the product of the Ec}r—gxﬂ (d) y=— 7 =2
is (1), then 1 19307117 y
(a) pa mﬂewwﬁ@; cperdticular 1X. 'll;hs equation of a line in symmetric form
(¢) collinear (d) coincident e S
iv. Distance between two points P(1., 2) and " (a) £+1=1
(4, 6) is: : 09307118 a b
OF ()6 B a Y =g
(c) V13 (d)4 o T sk
v.. The midpoint of a line segment with E;‘“ by +(° 5 “}
F 2 e ¥=¥Yi=mix—Xx
{;nd[(!:u;t;{ &) a.:;i (©, {i) ll;' P x. The equation of a line in normal form is;
© (1.1) @ (0,0 s i i
vi. A line passing through points (1, 2) and (a) y = myte (b) '*tg:l
(4, 5) has which equation in the slope- 2
intercept form? 09307120 cAa N Jal 5 1- m(x—xy)
@y=x+1  (B)y=2+3 m‘ e
Y 0 f :Q ;@
D\'\r’:’rﬁ
i b e Vi P i a|v|bh
@Mwﬂﬁw vii | b |viii| a 'Ix' SESE
——— —— "l e — —



Coordinate J!.m-: - |
The first component of each Y
Ly) is called:
1) ordinate ﬂ\l\m yCoordinate
<) orgin (d) Abscissa
Ul points (x,y) with x>0,y>0 lie in
cuadrant: 09307126
a) I (b) 11
c) 111 (d) Iv
Ul points (x,y) with x<0,y<0 lie in
suadrant: 09307127
a) | (b) I
) I (d) Iv
1l points (x,y) with x>0,y<0 lie in
;uadrant; 09307128
2) 1 (I
o) 11 (d) Iv
A1l points (x,y) with x<0,y>0 lie in
suadrant: 09307129
a) | \./
SR m@ 0
“hich of the ful]uwm
EXIS: J‘\_ 09307130
2) (00) W\ (b)(a,0)
21 (b,0) (d) (0,¢)
“hich of the following is not on the y-
EXIS; 09307131
:) (00) (b)(0e)
1 (0) (d) (2,0)
The line of which equation bisect the 1*
=d 3™ quadrant? 09307132
x-y=0 (b) x+y=0
y=2x (d) y=5x

"¢ line of which equation bisect the

= and 4" quadrant? 09307133
) x-y=0 (b) x+y=0
) y= — 4% (d) y=—6x

»f\
"=z slope of the line is: w
; PR

i VN

XE—'KI

T
=\ ‘SA Bk' } ¥+ Vs
@,& e | 2 (d) m= | }'r.
Yi— Y3 X) =X,
11. If m; and m; are slopes of two parallel
lines then: 09307135
(@ mxmy=0 (b)mi+m;=0
) m—m,=0  (d) mxm,=-1
12. If m; and m; are slopes of two
perpendicular lines then: 09307136
(a) mpx mp =10 (b) m+m; =0
(Cymy—m;=0 (d)mxm,=-I
13. The slope line ¥§+ % =1lis: 09307137
2 2
(ﬂ) = (b) ——
{c} —= d} = m
on has slope 2
ugh the ﬁngm’-" 09307138
% = (b) y=
(c)y= 2t—~2 (d)y=2x

15. Ii a line of slope-3 passes through origin

and P(3.k) then value of k is: 09307139
(a) 3 (b) -3
(c)9 (d)-9

16. For what value of &, a line passing
through the points (—3,-7) and (4,k) has

gradient % % 09307140
(a) 4 (b) 4
(c) -3 - (d)-7

17. If x-coordinates of two points are same
then line passing through them is

parallel to: 09307141
(a) x-axis Xis
{c) ongm line

leI'I:TS are same

smg lhr{}ugh them is
rpendlclﬂar to: 09307142

(a) x-axis (b) y-axis
(c) origin (d) any line




19. If y-coordinates of two points are same 20. If at¢s)of two points are sam
then line passing through them is Opassing through them 1
parallel to: g\‘ﬁ/ ndlcula.r to: 93¢
(a) x-axis (a) x-axis (b) y-axis
(c) nngm % (c) origin (d) any line

swer Key
‘Q\J . \
1Md| 2 |a c|4|d[5|b|6|d[7][d|8[a]9[b]10]b
Ilcl2dl3cl4d15d16bl?h1831932ﬂb

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 coordinate Q4  Calculate the gradient (slope) |

plane. 09307145 the line passing through the points (1,

Solution and (4, 6). 093071

A(2.3), B(7.8) Solution

Using distance formula (1,2), (4,6)

2 3 A{Lz):{xhyl}
d= \/{xz -II.) +(v2 _]’) B(4, 6) = (xa, Yz} .
putting values Slope o == {1
I —‘II
| AB| = \[(7 2)" +(8-3)° @) (-‘ 1 & the equation of the lme int
m& 0 orm y = mx + ¢ that passes thrnugll 1
|AB| = \/(5)° (5 “m points (3, 7) and (5, 11). "
% Solution
1. AB,7),B(, 1D
=V25x2= 52 Let AG.T) = (x1, y1)

Find the midpoint of the line
ugment juining the points (4, -2) and (-6,
3). 09307146
Selution
(4, -2) and (-6, 3).

Let M(x,, ¥m) be midpoint of A and B.

i Ntxy y+y,
M(xm, V) =M| = A
(Xins Vi) [ S0 s ]

Putting values

=M[4+(2—6)1-2;3)
—mf2=61 A
M{izﬁ‘lg mmﬂ@
=M (-1,0.5)

b

B(5,11) = (x2, y2)

Slope m = Sy AR A

o= 0 5= )
The equation of line in point slope form.
y=y1 = m (x-x;) |
¥ =2 {I_B) {"' A(ST ?) = (xli
y—7=2x-6
y=2x—b6+7
y =2x+1

Q.6 If two lines are parallel, and

@{@ ., what m;

other lines?

Let gradient of one line =m; = %

Since parallel lines have same gradi




:lope) so, gradient of other line, m; = E1«&

2 =z

0.7

coordinates  (8,—4
sraight-line djs

cities.

Solution

v A=A(12, 5)

v B=A(R,-4)

~sing distance formula,

= J[xz -%)*+(¥s Fl}z

sutting values

18| = |(8-12) +(~4-5)

een these two
09307150

B = [ )
AB| = \16+8]
AB|= w@um'ts

/% In a landscaping proje

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

Let M(xp, rm1'=M[
I

-M [
22
=M (6. 5)
s required midpoint is M(6, 5).

Htx, Yty
2 "2

2410 3+7]

% A drone is flying from point (2, 3)
= point (10, 15) on the grid. Calculate the
dient of the line along which

An airplane needs to fl %
% to coordinates (12.5) to ﬁm

[ _' 3 - - c = 1
sarts at (2, 3) and ends at [I‘%W%
“se¢ midpoint, W o 151

(a) Gradient =

;ﬁ@%@@"g
&Qd = Y5-5) +(v,-%)’

|AB| = y[(10-2) +(15-3)’

(8) +(12)
=+/64+144
208

= A/16x13
= 413 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 fﬂrm 09307153

int

(b) Puint-slnpe fo i
09307154
(using the pﬂints

and {4 -7] 09307155
(d) Intercepts form 09307156
(e) Symmetric form 09307157
(f) Normal form 09307158
Solution:
Slope /gradient = m = -3
y— intercept =¢ =2
y=mx+c

"

-

y=—3x+
= Jxty-2=0 - (1)
(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(.1:—1}

the drone | \ |7 | : 5 2y
+ Tving and the total distance @W@Qj \g 0 y-;- =i 4y ==7
1 1
ution o T —
= 2(23)= G, ANV y=2 x-I
— 1 .- e







