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CBSE Class 11 Straight Lines worksheet

Class 11t

Q.1) If the AABC with vertices A(2,3), B(4,—1) and C(1,2). Find the equation and length of
altitude from the vertex A.

Sol.1 v _ 3 _
) Slope of BC = -2 3 =-1 A(2,3)
Since AD L BC
~slopeofAD=1 ... (—ve reciprocal)

Equation of altitude AB (point slope form , point AB(2,3), slope= 1)
y—3=1x—-2)

>y—3=x-—2 B(4,-1) [ (1,2)
>x—y+1=0 ans.
Now equation of BC (two point form, B(4,—1) & C(1,2)) "
2—(-1)
y+1= - (x—4)
>y+1=-1(x—4)
>y+1=—-x+4 8 _ ¢
>x+y—-3=0 ?
Now, length of AD =perpendicular between the point A(2,3) and the line BC
By distance formula,
_|2+3-3]
AD ="
2
AD = %
AD =2 ans.
Q.2) Find the perpendicular distance from the origin to the line joining the points
(cos 8 ,sin8) and (cos @, sin @).
Sol.2) | Equation of line AB (two point form)
y = sing = (G geosg) (¢ — cos0)
. Zcos(me) sm(w 6)
=>y—sinf = (_2 m(o2+e) - (;29) .(x — cos 9)
= —ysin (¢ ) + sin 8 .sin (Q;G) = X cOS (?) — cos 6.cos (Q;G)
= X COS (w) + y sin (#) —cos 6 .cos (Q;Q) —sin @ .sin (q);@)
= X COS ( ) ( ) {cos 6 .cos ((D; ) + sin @ .sin (@;9)}
= X COS ( ) ( ) {cos 0 .cos ((2)2 ) + sin @ .sin (@:9)}
:xcos( ) sm( ) (Q—ﬂ)—o ........ {cosAcosB +sinAsinB =
cos(A — B)}
= X COS (02;9) + y sin (#) — cos (?) = 0 is the equation of line AB
Now, the perpendicular distance of line AB from the point (0,0) is given by distance
0-0
= |0+0 COS( 2 )l c(0,0)
\/cosz(ezw)+sm2(92¢)
-9
= M ........ {cos? 6 +sin? 6 = 1}

T T
A cpsf,sind cos@,sin@ B
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. . 60—
~ required distance cos (T(b) ans.

Q.3) Prove that the product of the lengths of the perpendicular drawn from the points

(\/a2 — b2 ,O) and (—\/a2 — b2 ,0) to the Iine%cos@ +%sin9 = 1is b2.

Sol.3) | To prove: pq = b?
Equation given line: gcos 0+ %sin 6=1
= bxcosf +aysinf —ab =0
Now, by distance formula
|bVaZ-bZ cos 6+0— ab| |-bVaZ-bZ cos O+0-ab|

pa = Vb2 cos? 6+a? sin2 6 Vb2 cos? B+a? sin2

= X COS ((02;9) + ysin (@) {cos 0 .cos (Q)Z ) + sin@.sin (Q)ZB)}
= X COS (Q ) + ysin ((b 9) {cos 0 .cos (Q; ) + sin 6 .sin (Q;G)}

= X COS (?) + ysin (?) — cos (9 - —) =0 .. {cosAcosB +sinAsinB =
cos(A — B)}
|chos€ —ab|x|pVaZ-bZ.cos §+ab|
b2 cos? 6+a?sin? @
|b(a?-b?) cos? §—-a?b?| |—a — b| = |a+ b|
bZcos?@+a?sinzg U { lx|lyl =[xyl }
b?|(a?-b?)cos? -a?|

b2 cos? 6+a?sin2 6 —JaZ—p2
__ b?|a? cos? 6-b? cos? 0—a?| [ =B%0) =)
- b2 cos? 8+a?sin2 0 2 q

b?|a?(cos? 6—1)—b? cos? 6|
b2 cos? 6+a?sin?
b2|-a? sin? 8-b? cos? 0| Lose +Zsing =1
= a b
b2 cos? 6+a?sin? 6
__ b?(a?sin? 6+b? cos? 9)
b2 cos? 6+a?sin? 6

pq = b? (proved)

Zcosd +¥sing =1
a b

........ {l—a—b| =(a+b)}

Q.4) Find the equation of the line which is equidistant from the parallel lines 9x + 6y — 7 =
Oand3x+2y+6=0.

Sol.4) | Equation of given lines9x + 6y —7 =0

Orll:3x+2y—§=0 ............ (i)
And[l3:3x+2y+6=0 ... (i)

_ -3 __ —coefficient of x
Slope of [y orl; = R {m = oeffidientof y }

Since [, is parallel to [; and I3

~ slopeof [, = _73

Let equation of required line (1) is,

>y=mx+c

=>y=-3x+c

=2y =—-3x+ 2c

=>3x+2y—2c=0 () (iii)

We are given that,

Distance between [; and [,= distance between [, and [

-7
|_+25| l6+2c| lcq1—cs|
3 — f . —_ 1 2
=— e ormula distance =
Vo+4 Vo+4 ( \/a2+b2)

= |-+ 2¢| = 16+ 2c|
==L+ 2c = (6 + 20)
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:_?7+20=6+2c _?7+2c=—6—20
= there is no value of ¢ 4c = —6+§

-1 -11

dce=—>c=—

-~ equation of required line 1, from equation (iii)
sx+2y-2(23) =0

=3x+2y+==0

=18x+12y+11=0 ans.

Q.5)

Aline is such that its segment between the lines 5x —y +4 = 0and 3x + 4y = 4is
bisected at the point (1,5) obtain its equation.

Sol.5)

Point P(xq,y;) lies on line L,

5% -y =—4 . (i)

Point Q(x4,y,) lies on line I3

~3x 44y, =4 (ii)

Now R(1,5) is the mid-point of P(x1,y;) & Q(x3,¥5)
n1=01%2gng5 = 112

=>x;+x,=2andy; +y, =10
=>x,=2—x7andy, =10 —y;
Put value of x, and y, in equation (ii)
232 =-x)+410—-y) =4
=>6—3x; +40 -4y, =4

=3x; +4y, =42
Solving (i) & (iii), we get

r(t2)
237 23

Now, equation of required line 1;.........

26 222

(23’ 23)

225
>y—-5= <§_1>(x—1)

23

=>y—5=%(x—1)

= 107x — 34 =92 ans.

Q.6)

If the lines 2x + y = 3,5x + ky — 3 = 0and 3x — y — 2 = 0 are concurrent (intersect
at one point). Find the value of k.

Sol.6)

We have,

3x—y=2 ... (iii)
Solving (i) & (iii), we get

x=1&y=1
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Put these values in equation (ii)
>5+k—-3=0

=>k=-=-2 ans.

Q.7) If the linesy = 3x + 1 nd 2y = x + 3 are equally included to the line y = mx + 4. Find
the value of m.

Sol.7) | Equation of given lines:

lyy=3x+1
m =3 e (compared with y = mx + c)
l3: 2y =x+ 3

1 3
=>y = Ex + E

M. = 2

LMy =2

Let slope of required line l, =m

Angle between line [, and [,

_ g8
tang = |22 (i)
1+3m |
! 3
Angle between line [, and l5: I (m,) 2 (m) (m,)
Im
tan @ = |3+
142m
2
tang = 22 (ii)
2+m
From equation (i) & (ii)
| 3-m| _ |1—2m
1+3ml ~ | 2+m
3-m 1-2m . _ _
T + ( 2+m) ........ (if |x| = |yl then x = +y)
Case 1: & = 12m

143m  2+m
2>6—-2m+3m—m?=1-2m+ 3m—6m?
=5m? = -5

>m?i=—-1=>m=+1
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(rejected, no real value of m)

3-m 1-2m
Case 2: = - ( )
14+3m 2+m

=26—-2m+3m—m?=—-1+2m—3m+ 6m?
>7m?-2m—-7=0

2+V4+196

Sm=——— (by quadratic formula)
o = 244200
14
o = 2+10v2
14
1+5v2
m=— ans.
Q.8) Find the values of a and p if the equation x cos ¢ + y sin ¢ = p is the normal form of

V3x+y+2=0.

Sol.8) | Wehave,V3x+y+2=0
>V3x+y=-2
Multiply by —1

= —/3x — y=2 ... (make RHS +ve)
Herea =+3andb = —1

Divide both sides by Vaz + b2 =+/3 +1 =2
V3 -1
S-S x+—-y=1
s \ T
=>xcos(n+g)+ysm(7r+g) =1
=>xcos(7?n)+ysin(7?ﬂ) =1

Compare withx cosa + ysina =p
7T
a= ?& p=1 ans.

Q.9) Show that the path of a moving point such that its distance from two lines 3x — 2y =5
and 3x + 2y = 5 are equal is a straight line.

Sol.9) | Givenlinesare3x—2y—-5=0 .... (i)
and3x —-2y-5=0 ... (ii)
let P(x,y) be the moving point, whose distance

from the line (i) & (ii) are equal
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=~ By distance formula,

[3x—2y-5| _ [3x+2y-5|
V9+4 V9+4

=|3x — 2y — 5| = [3x + 2y — 5]

=23x—2y—-5=+Bx+2y-5) e (if [x] = |y| then x = y)
=23x—2y—5=3x+2y—-5 3x —2y—-5=-3x—-2y+5
=>—-4y=0 6x =10

5
=>y=0andx = 3

Clearly lines represent the equation of line
-~ point P must moves on a straight line.

Q.10) | If sum of the perpendicular distances of available point P(x, y) from the lines x + y —
5=0and 3x — 2y + 7 = 0 is always 10. Show that P must moves on a line.

Sol.10) | Given:p +q = 10

lx+y—5| _ [3x—2y+7| _

Newsi fors 10

=>V13|x +y — 5|+ V2 |3x — 2y + 7| =v/24/1310

=>V13|x +y—5|+v2|3x — 2y + 7| =10v26
There are four cases:  (+,4+),(+, =), (—+),(— )
Consider 1% case:

V13 (x +y — 5) +2(3x — 2y + 7) = 10v26

= x(V13 + 3v2) + V13 — 2v/2) — 5V13 + 7V2 — 10v26 = 0
Clearly the equation represents the equation of a straight line.
-~ point P must moves on a straight line.

Similarly, remaining 3 cases can be done.
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