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CBSE Class 11 Straight Lines Worksheet
Class 11t

Q.1) | The hypotenuse of a right angle triangle has its ends at the points (1,3) and (—4,1). Find the
equation of the lines (perpendicular sides) of the traingle.

Sol.1) | Required lines are AC & BC
Clearly AC is parallel to Y — axis and

Slope of Y — axis = %
~ slopw of AC = %
Now, equation of AC  (using point-slope form, point A(1,3) & slope= %)

y—3=5(x—1) Y A(1,3)
=20=x-1 (-4,1)B

>x=1 " c s
Now, BC is parallel to X — axis & -4-3-2-10[1234 ~ x
Slope of X —axis =0 Z%
~ the slope of BC =0 -
Equation of BC (using point-slope form, point B(—4,1) & slope = 0)
y—1=0(x+4)

>y—1=0

>y=1

~ required equationsarex =1&y =1 ans.

Q.2) | Find the function in which a straight line must be drawn through the point (—1,2), so that its
point of intersection with the line x +y = 4 may be at a distance of 3 units from this point.

Sol.2) | Let Qis (x,4 — x)

PQ =3 (given)
\/(x+1)1+(4—x—2)2=3 P(-1, 2)
Squaring

5x+1D?2+2-x)2%=9

>x24+1+2x+4+x%>—4x=9

=2x2—-2x—4=0

=>x2—x—2=0 x+y=4

>5kx-2)x+1)=0

>x=2&x=-1

~ point Q is (2,2) or (—1,5)

Now equation of PQ  (using two-point form, P(—1,2), Q(2,2))
2-2

y—2= 2—+1(x +1)

y—2=0x+1)

y = 2isaline parallel to X — axis

Again equation of PQ  (using P(—1,2) & Q(—1,5))
5-2

Q (x, 4-x)

y—2=_1+1(x+1)
y—2=2(x+1)
=20=3x+1)
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= x = —1lisaline parallel to Y — axis
-~ Direction of line is parallel to X — axis or parallel to Y — axis.

Q.3) | Find the equation of line drawn perpendicular to the line % + % = 1 where it (given line) meets

the Y — axis.

Sol.3) | Equation of given line
A
4 6

=3x+2y =12
. . _ -1 __ —coefficient of x
Slope of given line = — (m = PP ———— )

Since required line is perpendicular to the given line

. . 2 .

-~ slope of required line = 3 (-ve reciprocal)

Given line meets the Y — axis X
~x=0

S>y=6

(0,6) is also the point on the required line

- equation of required line (using point-slope form, point (0,6), m = g)
y—6==(x—0)

=3y —18 = 2x

= 2x — 3y =-18 ans.

Q.4) | Avertex of an equilateral triangle is (2,3) & the opposite side is x + y = 2. Find the equation
of the other side.

Sol.4) | Equationof BC =x+y =2 (given)

-1
Slope of BC' = — = —1 A(2,3)
Let slope of AB =m

Angle between AB & BC = 60°
Now angle between two lines

tan § = |22
1+mim,
= tan 60 = |22 60" 60
J4m 5 wiv=2 c
m —
m
/3= 1-m 1 1
Case 1:V/3 = mr Case 2: —/3 = mr
1-m 1-m
=>V3-V3m=m+1 —V3+V3m=m+1
=>vV3-1=v3m+m V3m-m=1++3
=>v3-1=m@H3+1) m(¥3-1)=1++3
_V3-1 _ 13
2 M= G = Mm=50
Equation of AB (using point slope form, point (2,3) & m = ﬁ;i

V3-1
y—3=\/§+1(x—2)

(V3+1)y-3v3-3=(V3-1)x —2V3 +2
(\/g—l)x—(\/g+1)y+5+\/§=0
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1+/3

Equation of AC (point A(2,3) & m = 1

1+/3
y_3=\/§_1(x_2)

=>(V3-1)y-3v3+3=(V3+1)x—2-2V3
=>(\/§+1)x—(\/§—1)y+\/§—5=0

-~ equation of other two sides are
(V3-1)x—(V3+1)y+5++v3=0
And(\/§+1)x—(\/§—1)y+\/§—5=0 ans.

Q.5) | The opposite angular points of a square are (3,4) and (1, —1). Find the coordinates of the
other two sides.

Sol.5) | slope of AC = %
-5 5 -

T2 2

Let slope of AB =m

6 = 45°

tan45 =

1= |2m—5
" l2+m
il = 2m-5 D {X2, yz.J C{II 'IJ

24+5m
2m-5 2m-5

- 2+5m - 245m £
2+5m=2m-5 —2-5m=2m->5
3m = -7 3=7m

7 3
m=—- m=- R
° 7 @ " 45
Let slope of AB = — 3 and slope of BC = - o J
Find equation of AB & BC by using point slope forms A(3,4) %Y,

AB:7x+3y—4=0 andBC:3x—-7y+19=0

Solve equation of AB and BC simultaneously to get point B(— %,g)
E is the mid point of A(3,4) & C(1,—1)

- coordinate of E is (2, g)

E is also the mid point of B(% ,;) and D(x3,¥5).
By mid point formula, coordinate of D is (z,%)

. 1 5 9 1
-~ the other two vertices are (— > ,5) and (5 ’E) ans.

Q.6) | A point moves such that its distance from the point (4,0) is half that of its distance from the
line x = 16. Find the locus of the point.

Sol.6) | Let (x,y) be the coordinate of moving point

Distance between (x,y) & (4,0) = /(x — 4)% + y?

Distance between (x,y) and linex — 16 =0
|x—16|
Vi+o

. —3 5 _ 1lx—16|
Giventhat,/(x —4)2 +y =2

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be reproduced,
distributed, or transmitted in any form or by any means, including photocopying, recording, or other
electronic or mechanical methods, without the prior written permission.




@ StudiesToday..

Squaring both sides

x? +16 — 8x +y? = 2 (x? + 256 — 32x)

= 4x2 + 64 — 32x + 4y? = x%? + 256 — 32x
= 3x2 4+ 4y? = 192 is the required equation.

Q.7) | Show that the locus of the mid point of the distance between the axis of the variable line

4

. 1,1 .
xcosa + ysina —plsx—2+37—p—2wherep|s constant.

Sol.7) | Linexcosa +ysina =p
For point A, Puty =0

x=-2L ~ A(E=,0)
cosa cosa
For point B putx = 0
. D r
y51na:p:>y:sina B(O'sina)
Now, P(x,y) is the mid-point of A & B \ i
p p

X = cozsot + 0 and y = 0+ sirzla P(x,y)
p 14

andy = —
2cosa 2sina

p . p X
cosa = —andsina = —
2x 2y o A\\

Squaring & adding these equations } xcosa + ysina =p
2

X =

2 . 2 p? | p
cos“a =sin“a =-—+—
4x2 4p?
2 2

p

P
1=—+—
4x2  4y?
1,1 4
== (proved)

x2 | y2

Q.8) | If the equation of the base of an equilateral triangle is x + y = 2 & the vertex is (2,1). Find the
area of the traingle.

Sol.8) | AD is the perpendicular distance between the point A and line BC (x + y — 20).

. _l2-1-2] _ 1
~AD = Vit V2

In AABD

sin 60 = % ......... (ais a side of triangle)
3__1

2 2a

1_V23_ V3, _ 2

a2 V2 a V3

Area of equilateral triangle = E a?

4
E(E) =L square units
4 \3) " 23 q
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