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Chapter-10
STRAIGHT LINES

One Mark Questions:

Define a straight line.

It is the locus of point which maintains the least distance between ends.

What are characteristics of a straight line?

Characteristics of a straight line are

1) Inclination (&) 3) x-intercepts
. } Intercepts

2) Slope (m) 4) y-intercepts.

Define inclination of a straight line.

It is defined as the angle made by given line with OX.

v

Define slope of a straight line.
It is defined as tangent of inclination. i.e. m =tané
Define x-intercept of a straight line.

It is the distance of the point where given line cuts x-axis from the origin.
Y

A
X
0 / X OA=a = X-intercept of 1

Define y-intercept of a straight line.



10.

11.

12.

13.

It is the distance of point where line cuts y-axis from the origin.

Y
} / OB=b = y-intercept of 1
x ol a g
1
Yl

Give the formula for slope of a line joining A(x; y;) and B(x; y»).

m:yZ_yl

X, 7 X

Give the condition of parallel lines.

Slopes of parallel lines are equal.

Give the condition of perpendicular lines.
Product of slopes of perpendicular lines is -1.

Find slope of a line joining A(2, 4).

Given, 5 =2 N =4
x, =1 y =1
m= Yo =™ N :1_4___3_3

x,—x 1-2 -1

What is the slope of a line parallel to 1) x-axis 1i) y-axis.

i) m=0 ii)m=oo
What is the slope of 1) x-axis? ii) y-axis ?
i) m=0 ii)m=oo

Give the formula for the acute angle between 2 lines whose slopes are

m;and my.

If @ is the required angle then

m, —m
tan@ =——=*

I+mm,



Find the acute angle between two lines where slopes are V3 & 1 .

V3

m1=\/§ :m2=% 0="

1 3-1
ﬁ_‘ -1
ml_m2|=‘ SCH IV R S Y
1+mm‘ L 1+1 V32 3
i 1+\/§.\/g

tan@ =

Find equation of a straight line 1) Where slope and y-intercept are 2 & 3
respectively.

Givenm=2 : c¢c=-3
Required equationisy=mx+cie. y=2x—-2 = 2x-y-3=0.
ii)  Whose slope is 1 and which passes through P (1, 1).
Required equation is y — y; = m(x — X;)
= y-1=1.x-1) =x-1 = x-y=0.
iii)  Which passes through A(2, 1) & B(3, -1)
Givenx;=2 ; y;=1 : x=3; y,=-1

Required equation is YTHh _XTA y-1_x-2
Y= XX -1-1 3-2
:>y—_21=x12 —y—1=-2x+4=2x+y—-5=0

iv)  Whose intercepts are 2 & 3 respectively.
Givena=2,b=3

RE. is 242 =1lie>+2=1
a b 2 3

3x+2y

=1 =3x+2y-6=0

v)  Whose length and inclination of normal are 2 & 45°respectively.
R.E.is xcosa+ ysinax=p =>xcos45+ ysin45= V2

X y _\/_ _ _
=>——=+——==V2=x+y=1=x+y-1=0
\/E \/E y y

Give the equation of a straight line

1) Whose slope and y-intercept are m & c respectively.
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18.

19.

20.

21.

y=mX + ¢
i1) Whose slope is m and which passes through A(xy, y;)
y- y1= m(X- X;)

iii) Which passes through A(x;, y;)) & B(x, y2)
Y=Y — X=X

=Y X=X

iv)  Whose intercepts are a & b respectively.

(3

v)  Whose length and inclination of normal are P and ¢« respectively.

xcosa+ ysina=P.

Give the expression for perpendicular direction of a point p(x; , y;) from a
line 1: ax + by + ¢ =0.

ax, +by, +c
Va'+b’

Give formulae for angle bisectors of a;x+b;y+c;=0 and a,x+b,y+c,=0.

[a1x+b1y+c1]: + [a2x+b2y+c2}

w/alz +b12 w/azz +b22

Give the formula for ratio of division of a line by a line.

d =

Suppose 1: ax + by + ¢ = 0 divides the join of A(xy, y;) & B(X,, y») in the
ratio of k : 1 then

k= ax, +by +c
ax, +by, +c

Give the condition of position of 2 points w.r.t. line.

Suppose P(x;, y1) @ Q(x2,¥2) and 1:ax + by + ¢ = 0 are given. Let
perpendicular direction of P from 1=d, |

perpendicular direction of Q from 1=|d, |

If d; & d, are of same sign then P & Q lie on the same side of 1 otherwise P
& Q lie on different side of 1.

Give the equation of a line parallel to ax + by + c=0.

ax + by + ¢'=0.



22.  Give the equation of a line perpendicular to ax + by + c=0.
bx - ay + ¢'=0.

23.  Find slope of a line whose inclination is 45.
0 =45tand =tan45 =1=45.

24.  Find inclination of a straight line whose slope is %

1 1
Given m=— .tan@=— .. @ =30".
J3 V3

II Two Marks questions:
1. Obtain and expression for slope of a line joining A(x;, y;) & B(xz, y2).

Consider an expression for slope a line joining A(X;, y;) & B(Xa, y2). If m
& @ are slope and inclination of 1 then m =tan8 & slope of AB=m.

Draw AL & BM perpendicular OX & AN perpendicular to BM.

//B(Xz,yz)
A(X2,y VA6 N

/ 00

y!
From the figure OL=x,, OM=x, AL=y, BM=y, &
~BAN =60 (s corresponding angles)

~.In A°ANB, tan Qzﬂ — m _BM -MN
AN LM

_BM —-AL _y,-y,
OM -OL x,-x,

2. Obtain equation of a straight line in the form of y = mx + c.

¢ B(x2,y2)

N

x! /l Ol M

X




Consider a straight line 1 whose slope = m, inclination = € and
y-intercept = c. let P(x, y) be any point on 1 then m = tan@. If 1 cuts y-
axis at A then OA=c. Draw PM 1 OX & AN L PM;

(from the fig.) PAN =6 (- corresponding angles)
e PN
AN =0OM =x, PM =y & MN =0A=c (from A° ANP, tan@zﬁj

_PM-MN y-c
oM X

Obtain equation of a straight line in the form of y - y; = m(x — x;).

=>m

SmMX=y—c= y=mx+c

Consider a straight line 1 with slope = m, inclination = @and which passes
through A(xy, y;). Let P(x, y) be any point on 1 then m =tané.

Y
/ P(x, ¥)
A(x2,y2)
yd

X 1 0 X

Yl
Slope of AP = I=h But slope of AP=slope of 1=m.(*. AP is a part of 1)
X=X,
nom=20 o y—y=m(x—x)
X=X,

£ y—=—y _ X=X

Yo=Y X, 7 X

Obtain equation of a straight line in the form o

Consider a straight line 1 passing through A(x,, y;) & A(X,, ). Let P(x, y)

be any pointon 1.
Y B(x2, y2)
P(x,y)
A(X1,y1)




Since AP and AB are parts of same line 1, slope AP=slope of AB

:y_yl —

_ =) - Y-y _X—X
X=X X, =X Yo=Y X, =X

Find slope and y-intercept of the following 1) 2x + 3y — 1 =0.
=3y=-2x+1 ~y= _?2“% m=-2/3;c=1/3
2)x+y-2=0 .. m=-1, C=2 by comparing with y=mx+C.

Find the perpendicular distance of P(1, 2) from 1: 3x + 4y — 13 = 0.

Given x;=1;y;=2;a=3;b=4;c=-13 d=?

g | +by +e ._.d:|3(1)+4(2)—13|
Jat +b’ | Jo+16 |

_[3+8-13] 2

Vs s

Find equation of internal angle bisector of 2x + 3y + 1 =0 and x+y-2 = 0.
Given a;=2 ;b;=3;a,=1; a,=1 = by; c,=-2
a,x +by +c a,x +by,+c
Ja’' +b’ - \a,” +b,
(2x+3y+1) Xt y—2 = (2x+3y+1)\/§ =\/E(x+ y—2)
J4+9 J1+1
== (272 =13 )+ (332 = V13 )y + (V2 - 2413)=0

Find equation of external angle bisector of 3x+ 4y + 2 = 0 and
4x + 3y +3 =0.

Given a,=3 ; b;=4 :c,=4 =3 ; by=4 ;c,=4

Risd =

RE. is ax +by+c, =_(a2x +b2y+ch

2 2 2 2
a +b, \/a2 +b,

3x+4y+2 4x+3y+3j

NEEVEE G FEE
:>3x+;y+2=_(4x+3y+3)

Find position of A(1, 1) & B(-2,3) w.r.t. L x+y+2=0.

=T7x=Ty+5=0



g @tby e _10)+1(-1)+2 2 :@:ﬁ
Ja* +b’ J1+1 2 2
_ax,+by,+c_1(=2)+13)+2 -2+3+2 3
Ja' + b Vi+1 2 V2

- & B are of same sign (both are +ve)
.. A& B lie on same side of given line .
10.  Find inclination of a straight line joining A(11, 10) & B(10, 9).
Given x;=11, y;=10 : x,=10, y,=9
Y=y _9-10 -1 _
x,—x, 10-11 1

1 ...tan@=1..0=45"

m=

I 3 Marks questions:

1. Obtain equation of a straight line in the form of Yo

a

Consider a straight line 1 whose intercepts are @and f. If 1 cuts OX
at A and OY at B then OA=a & OB =b. ... 1 passes through A(a, 0) &

B(0, b)
s.equation of line is YT AT
Y=Y XX
o Y0 XAy x4 Y _TX X )
b-0 0-a b -a (~a) b a a b
\ﬁ{
B(o, b)
b
A(a, 0)
X! 0 iaf\x
1
Yl
2. Obtain the equation of a straight line in the form of xcosa + ysina=p.

Consider a straight line 1 whose length and inclination of normal are P
and «a respectively.



If OP is perpendicular to 1 then ON=P and NOX =«a.

Let 1 cut OX at A and OY at B. If OA= a & OB=b then intercepts of 1
are aandb.

From the figure

cosa=L & sina=§ sna=plcosa &b=pl/sinx
a
req. equation ist+Y=1> a + y =1
a b (p cosaj (p sma'j
p p

xcosa ysina
p p

Obtain an expression for perpendicular distance of a point from a line.

1 . xcosa+ ysina=p

Let d be the perpendicular distance of P(x, y) from 1:ax+by+c=0.

1 can also be written as xcosa + ysina = p.

where cosat = ———_ sinoz—L & p S
V@i +b Na’+b’ Na’+b’

If ON perpendicular to 1 then ON=P. Let 1'is parallel and

passing through P then [': xcosa + ysina=p', p' = OP



% Y
P P(x1,y1)
o
X
1
1
Yl

since I' passes through P(xl,yl)

. ax b
x,cosa+y sina=P - P = Ly
Ja> +b*  Na* +b’

{Mj ~.d=PN=0P-ON

Na® +b’

_p_p= ax, + by, _( -1 j_ ax, +by, +c
Jai +b* \Na* +b Ja’ +b
) ax, +by, +c
since d £0, d =—"—~—
Nat +b’

Find the equation of straight line whose intercepts are in the ratio of 2 &
3 given that it passes through P(1, 2).

Leta=2k : b=3k, x;=1;y,=2(given)

: .X
required equation is S A |

a
e Y o1 2 30y 6k =0
2% 3k 6k

since it passes through P(1, 2)
3+2-6k=0 ~.6k=5..1is3x+2y—-5=0.

Find equation of a straight line whose sum of intercepts is 0 given that it
passes through P(2, 1).

Given b=-a : x,=2, y|=1 required equation is | SRR
a

SRR A y=0since it passes through P(1, 1)
a —_—

2—-1-a=0.:.a=1-1:x—y—-1=0

10



Find equation of a straight line which is parallel to 2x + 3y + 1 = 0 given
that 1) it passes through P(3, 2).

Given 1':2x + 3y + 1=0since 1is parallel to 1", 1: 2x+ 3y +c=0
As it passes through (3, 2), 6+6+c=0 =c=-12 .. 1:2x+3y-12=0
(i1) its y — intercept is 2

given 1': 2x + 3y + 1= 0 since 1is parallel to 1!, 1: 2x+ 3y +c¢=0
its y-intercept = -c¢/3=2 .. c=-6 .. 1: 2x+ 3y -6=0.

Find equation of straight line which is perpendicular to 3x+4y+
2= 0 given that 1) it passes through (2, -3).

i) it passes through (2, -3) given 1': 3x + 4y + 2=0

since 1 is perpendicular to 1!, 1:4x - 3y +c=0

since it passes through (2, -3), 8-9+c=0 = c=1 .. 1:4x-3y+1=0

11) its y — intercept is -3

given 1': 3x + 4y + 2= 0 since 1 is perpendicular to 1'

oo l:4x-3y4c=0

its y-intercept =c¢/3=-3 .. c=-9 .. 1:4x-3y-9=0.

Find the equations of angle bisectors of x + y + 1 = 0 and 2x — 2y + 3=0.
a=1l=b=c:a,=2;b,=-2 ;c,=3

, , ax+by+c a,x+b,y+c
required equations are — R L Y7 G

vai+b A +b;
x+y+1:_{__2x—2y+3:> x+y+1:i2x—2y+3
Ji+1 Ja+4 V2 V8

= 2W2(x+ y+2)=t/2(2x -2y +3)
2x+2y+2=+(2x-2y+3)

case(i) 2x+2y+2 = 2x—2y-3 = 4y+5=0
case(ii) 2x+2y+2 = =2x-2y—-3= 4x+4y+5=0

Find the equation of a straight line which passes through intersection of
X +2y+1=0 and 2x+3y-2 = 0.

Given that
1) It passes through origion. Let 1;: x+2y+1=0 & 1,: 2x+3y-2=0
required equation is 1;+ k1,=0.1.e. (x+2y+1)+k (2x+3y-2)=0

11



since it passes through O(0, 0), 1 -2k =0 ..k=1/2
oo (1) = x4 2y+1+1/2 (2x+3y-2)=0
= 2x+4y+2+2x+3y-2=0 = 4x+7y=0.

(2) [upto (1) same].It passes through P(1, 2) Since it passes through
P(1, 2).

(1+4+1)+ k (243-2)=0 =6 +3k =0 .. k=-2
s (D) = (x+2y+1) -2 (2x43y-2)=0 =- 3x - 4y +5= 0 = 3x+ 4y- 5 =0.
(3) [upto (1) same]. Its slope is 3.
(1) = (1 +2k)x+2+ 3k)y+ (1-2k) =0 2> (2)
—(1+2k)
(2+3k)
7

=-7=11lk .-.k:—ﬁ ()= (x+2y+1)—%(2x+3y—2=0)

slope = =3 = —-1-2k=6+9

=>11k+22y+11-14x-21y+14=0
= -3x+y+25=0 = 3x—-y-25=0
(4) Its y-intercept is -2
upto (2) same.

1-2k
243k
= 1-2k=(2+3k)2 = -3=8k .. k =—3/8

y —int ercept =—( )=—2:>1—2k =(2+3k)2

O (x+2y+1)—(§j (2x+3y-2)=0

=8x+16y+8—-6x—-9y+6=0 = 2x+7y+14=0
(5) It is parallel to x+y+1 =0

[upto (2) same].

I'=x+y+1=0 = m' =-1

m=m' =-1 .. —(1+2k):—1
2+ 3k

s 142k=2+43k => -1=k
()= (x+2y+1)-12x+3y-2)=0
=>-x—y+3=0=>x+y-3=0

(6) It is perpendicular to 2x+3y-1 =0

12



I':2x+3y—-1=0.. m'=-2/3
[upto (2) same].

~.slope of | = Ll =
m

((;?;))zg — 244k=6+9k = —8=5k - k=—8/5

N | W

. (1)=> (x+2y+1)—§(2x+3y—2)=0

=5x+10y+5-16x—-24y+16=0
=-11x-14y+21=0=11x+14y-21=0
(7) It is perpendicular to former.
LisL'[':slope of | ==1/2=m'
-1 -1
..slope of ll:m:ﬁzT/Zz
(1+2k)
(2+3k)

=2 = —-1-2k=4+6k =>—-5=8k .. k=-5/8

()= (x+2y+1)—§(2x+3y—2)=0
=8x+16y+8—-10x—-15y+10=0
= 2x+y+18=0=2x—-y-18=0

(8) It is perpendicular to latter.

Same upto (2):
I':2x+3y-2=0 ...m'==2/3 .. slope of
-1 -1
sSslopeof |l=—=—-—-=3/2=m
peof 1= =55
(1+2k)

=3/2 = -2-4k=6+9% = —-8=13k .k =—8/13
(2+3k)

. (1):>(x+2y+1)—%(2x+3y—2)=0

= 13x+26y+13-16x-24y+16=0
= -3x+2y+29=0=>3x-2y-29=0

okoskok
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