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CBSE Class 11 Straight Lines worksheet

Class 11th

Q.1) The perpendicular from the origin to the line y = mx + ¢ meets it at the point (-1, 2).
Find the value of m and c.
Sol.1) | Equationof AB =y =mx +c¢
Slope of AB = m
SIopeofCD=ﬂ=—2 ......... m =22
-10 Xo—X1
Since CD 1 AB
~ Slope of AB = % ......... —ve respectively
m= % ................ (since slope of AB is also m )
-~ equation of line AB becomes
1 c(0,0)
y=sx+tc A
=2y =x+2c
>x—2y+2c=0
A L y=mx+c
This line passes through point D(—1, 2) . D1, 2) B
s —=1—-44+2c=0
5
>c=-=
2
5
.-.m=1andc=5 ans.
Q.2) Assuming that straight lines work as a plane mirror for a point in the linex — 3y + 4 =
0.
Sol.2) | Let P'(a,b) is the image of point P(1, 2) equation of line AB: x — 3y = —4 (given)

_ 1 _1 __ —coefficient of x
Slope of AB = ST e {m = coesficientof y }
Since PQ 1 AB
~Slopeof PQ =-3 ... —ve respectively
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Now equation of PQ (point slope form, point P(1,2) slope = —3)
y—2=-3(x—-1)

y—2=-3x+3

=3x+y=5 ... (ii)
Solving equation (i) & (ii)
Wegetx = —Andy = —

egetx =—Andy =

11 17
0 (% 1)
Now 6 is the mid-point of P(1,2) & P'(a, b)
By mid-point formula,

1 _ita, (17 24b P, 2)
10 2 10 2
=22 =10+ 10a and 34 = 20 + 10b

6 7
=>a=- =>bhb=-
5 5

-~ image is P’ (g ,g) Ans.

Q.3) Show that the area of the triangle formed by the lines y = myx + ¢4 ; ¥y = myx + ¢, And
A2
x = 0is =)l
2|my—my|
Sol.3) | Equationof AC:x=0 L. (i)
Equationof AB:y =myx +c¢1 v (i)
Equationof BC:y =myx+c¢; v (iii)

Point A is the intersection point of side AB & AC
=~ solving (i) & (ii)

Wegetx =0andy =¢;

~ A(0,c3)

Point B is the intersection point of AB & BC
Solving (ii) & (iii)

mix + ¢, = myx + ¢y

=>x(m—my) =c,— ¢

C2—C1
=>X = ( ) + Cl
m;—m;
= y _ mq1Cy;—M41C1+M1C1—MyCq
mp—m;
my C1—MpCy
= y =

mp—m;
( C2—C m102—m2C1)
mq—m; ! mi—m;
Point C is the intersection point of side AC & BC
=~ solving (i) & (iii)
Wegetx =0andy =c,
~ C(0,cy) Y =1mux+c c

# A0y¢y), B (5L TG £, )

mi-m;’ mi-my

Now area of AABC is
1
=7 lx1 (V2 — ¥3) + x2(y3 — y1) + x3(y1 — ¥2)I
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c;—cC
> 0y, —y3) + m:_niz (cz —c1) +0(y1 — ¥2)
1|(c2—¢1)
2 lmy-m,
1 (c2—¢1)
2 |my—m,|

Area = Ans.

Q.4) Find the distance of the line 4x — y = 0 from the point P(4, 1) measured along the line
making an angle of 135" with +ve X — axis.

Sol.4) | slope of line [(4x —y) =0 = :—i =4
Slope of PQ = tan(135)
= tan(180 — 45)
= —tan(45) = —1
Equation of line PQ (point slope form, point P(4,1),m = —1)
y—1=-1(x—4)

y—1=-x+4 P(4,1)
=>x+y=5 . (i)
Equation of given line (L):4X—y =0 .ccvevunenee. (ii)
Son;g (|)dand (|L|}) I F—-—
x=1landy = °
=~ coordinate of Q is (1,4) W?:S X
Required distance PQ = V32 + 32 \ -
18 = 3v2 units  ans.
Q.5) Two lines passing through the point (2,3) intersects each other at an angle of 60°. If the
slope of one line is 2. Find the equation of other line.
Sol.5) | Slope of one line:m; = 2
Let slope of required line: m, = m
Angle between them is 9 =60
We have, tan 6 = |
1+m1m2
= tan 60" = | 2om
1+2m
=3 = |2—m
1+2m
2-m . _ _
= +V/3 = |1+2m .......... (if |x| = y thenx = +y)
Case 1: V3 = |1+2m Case 2: —v3 = |1+2m
=>vV3+23m=2-m —/3 - 2\/_m=2 m
=2V3m+m=2-+3 —2—-V/3=2V3m-m
=>m(2V3+1)=2-+3 —2—-vV3=m(2V3-1)
_ 23 _ —2-v3
:>m_2\/§+1 :>m_2\/§—1
Case 1: equation of required line (point slope form) L I
—3= x—2 my, =m
y 2\/_+1( ) 1 =2 60° 2
=>(2V3+1)y-6V3-3=(2-V3)x—4+2V3
=>(2—\/§)x—(2\/§+ 1)y+8\/§—1=0 ans. (2, 3)
Case 2: equation of required line (point slope form)

y=3= (351 -2
(2V3-1)y—6V3+3=(-2-V3)x+4+2V3
=>(2+V3)x+(2V3-1)y=8V3+1 ans.
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Q.6)

Show that the equation of the line passing through the origin & making an angle 6 with

. . m+tan 6
the line y =mx+cist=—m”
x 1¥mtan @

Sol.6)

Equation of given liney = mx + ¢
Slope of given line = m(m,)

Let slope of required line M(m,)
Angle between them = 0

We have, tan 8 = |m

1+mym,
m-M

1+mM
m—M

1+mM Iy Iy
Case 1:tan = —= Case2: —tanf = —
1+mM 1+mM
=>tanf + mMtan0 =m-—M —tanf@ —mMtan =m—M
=>M+mMtanf = m —tan0 M —mMtan@ = m + tan 6
=>M(1+mtanf) = m —tané M(1—mtan6) = m+ tan6

m—tan 6 mztan 6
>M=— >M=————
1+mtan @ 1-mtané@

__ mdttan8

" 1F¥mtano

Now, equation of required line: (point slope form, point (0,0), slope = M)
mztan 6
y—0= (x—=0)

" 1-mtan®
= Ans.
X 1-mtan@

=>tan9=|

> tanl =

=

Q.7)

=Y mdztan 6
Point R(h, k) divides a line segment between the axis in the ratio 1: 2. Find the equation
of line.

Sol.7)

Let A(x,0) and B(0,y)
R divides AB in ratio 1: 2
By section formula,

h=22andk =2

2+1 2+1
:ox=32—hAndy=3k v4
~ A, 0) and B(0,3k)

= X intercept: a = %And Y intercept: b = 3k

By intercept form,
54_X==1
a b

x y
_— = = 1
3h 3k

2x y
>5—+=—=1
3h+3k

=>2x+y=3k ans.

Q.8)

Find the point on Y — axis whose distance from the line g + % = 1is 4 units.

Sol.8)

Equation of given line g + % =1

=>4x+ 3y =12

>4x+3y—-12=0

Let point on the Y — axis is (0, y) distance = 4 (given)
|lax;+by,+c|

Va4

Here, distance = 4, point (0,y) & line: 4x + 3y —12 =0

Distance between point and line is =
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[0+3y—12]
54 =——
V16+9

=20 = |3y — 12|
=420 =3y —12
=20 =3y —12and =20 = 3y — 12

=3y =32and3y = -8

=>y=%Andy= 3

-~ the required points are (0,33—2) and (0, _?8) ans.

Q.9)
11 1
area & b. Show thatﬁ == + Pl

If p is the length of perpendicular from the origin to the line whose intercepts on the axis

Sol.9) | Let equation oflineis§+% 1

=>bx+ay—ab=0

Point (0,0); distance= p and line: bx + ay —ab =0
By distance formula,

__|0+0-ab|

= otiaz

ab
= =
p VbZ+a?

Squaring
2 aZbZ
b2+a?
1 _ b*+a?
p_z T Ta2p2

bZ 2
a?b?
1

a2

a
a?b?
1

52 (proved)

y
 (0,0)

bx+ay-ab=0

X

»

Q.10)
k cos(20) and x sec 8 + y cosec 8 = k respectively.

if p and q are the length of perpendicular from the origin to the lines x secf — y sin8 =

Prove that p? + 4q*% = k2.

Sol.10) | By distance formula,
__ |0-0-kcos(26)|
" VcosZO+sinZ 0
k cos(26)
=>p= f
= p = kcos(26)
Now g = ——0t0kl
4= \/skec2 6+cosec? 6

=q =3 1

(0,0)

o

_+_
cos2 6 sinZ26
k

sin2 6+cos2 6
sinZ f.cos2 6
k
1
sinf.cos @

>q=

=qg=
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xcos@ —ysin@ —kcos(28) =0

¥
(0,0

xsecfd —ycos

X

1 —
ec0—k=0
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_ k
>q=—=
sin 6.cos 6

= q = ksinf cosf

Taking L.H.S.

pZ +4q2

= k2 cos?(20) + 4k?sin® §.cos? 0

= k?[cos?(20) + 4sin? 6 .cos? 0]

= k?[cos?(26) + (2sin 6 cos 6)?]

= k?[cos?(260) + sin?(26)] cevvenns L+ 28IN 6 cos O = sin(20)}
=k*(1) {sin? 6 + cos? 6 = 1}
=k? (proved)
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