Chapter 10. Straight Lines

Question-1

Determine the equation of the straight line passing through the point (-1,
-2) and having slope 4/7.

Solution:
The point — slope form is y — y; = m(x — x37)
y+2=(4/7T)(x+1)
Ty+14=4x+4
dx — Ty =10

Question-2

Determine the equation of the line with slope 3 and y — intercept 4.

Solution:
The slope — intercept formis y = mx + c.
Therefore the equation of the straight lineisy = 3m + 4.

Question-3

A straight line makes an angle of 45° with x — axis and passes through the
point (3, -3). Find its equation.

Solution:
m = tan45® = 1
The slope — intercept form is y = mx + c.
(-3) =1(3) +c
c=-b
Therefore the equation of the straight lineisy = x - 6.

Question-3

A straight line makes an angle of 45° with x — axis and passes through the
point (3, -3). Find its equation.

Solution:
m = tan45% = 1
The slope — intercept form is y = mx + cC.
(-3)=1(3)+cC
c=-6
Therefore the equation of the straight lineisy = x - 6.



Question-4

Find the equation of the straight line joining the points (3, 6) and (2, -5).

Solution:

w— ]

The equation of a straight line passing through two points is /1 =

¥l -z ¥l —®E

Substituting the points (3, 6) and (2, -5),
-5 == 3
11 1

y—6=11(x-3)
vy—6=11x —33
11x —y =27 is the required equation of the straight line.

w— ]

The equation of a straight line passing through two points is /1 =

¥l -z ¥l —®E

Substituting the points (3, 6) and (2, -5),
===

L R =]

11 1

y—6=11(x-3)
y—0Bb=11x— 33
11x —y =27 is the required equation of the straight line.

Question-5

Find the equation of the straight line passing through the point (2, 2) and
having intercepts whose sum is 9.

Solution:

The intercept formis Z+£=1 where ‘a’ and ‘b’ are x and y intercepts

k
b
respectively.

a+b=9(Given) ....................(])

= -
=g = 1

Since (2, 2) lies on the equation, 2+2 =1

2(a+b)=ab
ab =18 (from i)
a=18/b
Substituting in (i)
18+b%=9b
b2-0b+18=0

bZ2-6b—-3b+18=0
b(b-6)-3(b-6)=0
(b-3)b-6)=0
b=3or6
Therefore a = 6 or 3.

Il
—

Therefore the required equation of straight lineis 2+ =1 or

o w
L |-z

=
3



Question-6

Find the equation of the straight line whose intercept on the x-axis is 3
times its intercept on the y-axis and which passes through the point (-1, 3).

Solution:
The intercept form is Z+£=1 where ‘a’ and ‘b’ are x and y intercepts
respectively.
a=3b(Given) .................... (1)
XY =
b b

Since (2, 2) lies on the equation, 2+ Z =1

h=2,2-2r6_5

2 1 3 3
~a=8.
- The required equation of straight lineis ¥+ =1i.e,x+3y=8.

Question-7

Find the equations of the medians of the triangle formed by the point (2, 4),
(4, 6) and (-6, -10).

Solution:
Let A(2, 4), B(4, 6) and C(-6, -10) be the given vertices of a A ABC. D, E, Fre
the mid-points of the sides BC, CA, AB respectively.

&

0= (55552 = (2] - (1.9
- (325 (33 - 2.9
(249 (54)-0.9



- Equation of AD is

w-2 _ x-4
2+1 442
6(y-2)=3(x-4)
2(y-2)=(x-4)
2y-6=x—4

2y —x=0

~ Equation of BE is

R

E+3 442
6(y-6)=9(x-4)
2(y-6)=3(x-4)
2y-12=3x-12
3y-3x=0

~ Equation of CF is

Y+10 _ x+ &
—-10-5 -& -2

O(y +10) =-15(x + 6)

3(y +10) = 5(x + 6)
3y +30=5x+30
3y —b6x=0

Question-8

Find the length of the perpendicular from (3, 2) to the straight line 3x + 2y +
1 =0.

Solution:
The perpendicular distance from (x4, ¥1) to the straight lineax+ by +c =0

axy +hyq +c

is given by =
aZ +h<e
33y r20zy 1| _

straight line 3x + 2y + 1 =0 is N

.~ The length of the perpendicular from (3, 2) to the

14

=

Question-9
The portion of straight line between the axes is bisected at the point (-3, 2).
Find its equation.

Solution:

The intercept form is Z+ 2= 1 where ‘a” and ‘b’ are x and y intercepts
respectively.

The straight line make the x intercept 0OA = a, and y intercept OB = b.
Then, A is (0, a) and B is (b, 0).

Eel =T i D)

EY b

Mid-point of AB is [£.2] = (-3, 2)

b =-6 and a = 4.

- The equation of straight lineis -2 = 1.



Question-10

Find the equation of the diagonals of quadrilateral whose vertices are (1,
2): (_21' -1 )r (3r E'} and (E'! 3}'

Solution:
Let A(1, 2), B(-2, -1), C(3, 6) and D(6, 8) be the vertices of quadrilateral ABCD.
Equation of the diagonal AC is £== = ==

2y -2)=-4(x-1)
2y + 4 =-4x + 1
A -2y +3=0
Equation of the diagonal BD is =% = =r=2
-16(y + 1) =-9(x + 2)
-ley-16=-9x-18
Ox-16y+2 =0

Question-11

Find the equation of the straight line, which cut of intercepts on the axes
whose sum and product are 1 and —6 respectively.

Solution:

The intercept formis Z+X =1 where ‘a’ and ‘b’ are x and y intercepts

k2
b
respectively.

a+b=1............. (i)
ab=-6.............. (ii)
(a-b)?>=4ab-(a+b)2=4(-6)-(1)2=-24—-1=25
a-b=5............ (iii)
Adding (i) and (iii)
2a=6
a=3
~b=-2

-~ The equation of the straight line is 2+ =1.

Question-12

Find the intercepts made by the line 7x + 3y — 6 = 0 on the coordinate axis.

Solution:

If y = 0then x=6/7
Ifx=0theny=6/3=2

X - intercept is 6/7 and y — intercept is 2.



Question-13

What are the points on x-axis whose perpendicular distance from the
straight line Z+£ =1 is 4?

4

Solution:

2y =

= 4

Ax+ 3y =12

Any point on x — axis will have y coordinate as 0.

Let the point on x-axis be P(x4, 0).

The perpendicular distance from the point P to the given straight line is

Hxq )+ FO) -12| 4
JaZ 432

}% =4 or Iy| =-4

dxq —12=20 or 4x;—12=-20

4w, = 32 or 4x3=-8

X1=8 or ¥7=-2

Thus the required points are (8, 0) and (-2, 0).

Question-14

Find the distance of the line 4x — y = 0 from the point (4, 1) measured along
the straight line making an angle of 135° with the positive direction of the
X-axis.

Solution:

m = tan 135° = -1

Equation of a straight line having slope m = -1 and passing through (4, 1) is
y = y1=mx = x)

y=1=()x-4

y—-—1=x+4

X+y=5 ... (1)
A —y=0 ... (11)
Solving (1) and (i),
x=landy=4

-~ The distance between the points (1, 4) and (4, 1) is
= J(4-1)2+r_1- a2 = 32, (32 = Bre = 3. Zunits




Question-15

Find the angle between the straight lines2x+y=4and x+ 3y =5

Solution:
Slope of the line 2x +y =4 ism; = -2.
and slope of the linex+3v=5ismy=-1/3

ol - +1 =5
my —mg 3 =
8 = tan’! }71+m_|_m2|= tan” [ 5o 5|= tan™ 1f_ = tan (&= tan(-1) = 135°
3 3 3

Question-16

Show that the straight lines 2x + y = 5 and x — 2y = 4 are at right angles.

Solution:

Slope of the line 2x +y =51ism; =-2.

and slope of the linex-2y=4ism; =%
m; my = -2(1/2) = -1

~ The two straight lines are at right angles.

Question-17

Find the equation of the straight line passing through the point (1, -2) and
parallel to the straight line 3x + 2y — 7 = 0.

Solution:
The straight line parallel to 3x+ 2y — 7 =0isof theform 3x + 2y + k=0

The point (1, -2) satisfies the equation (i)

Hence 3(1) +2(-2)+ k=0

=3-4+k=0=k=1

~ 3X+ 2y + 1 =0 is the equation of the required straight line.

Question-18

Find the equation of the straight line passing through the point (2, 1) and
perpendicular to the straight line x +y = 9.

Solution:
The equation of the straight line perpendicular to the straight linex +y =9
isoftheformx-y+k=0.
The point (2, 1) lies on the straight line x -y + k = 0.
~2-1+k=0
k=-1
~ The equation of the required straight lineisx-y — 1 = 0.



Question-19

Find the point of intersection of the straight lines 5x + 4y — 13 =0 and 3x +
y—5=0.

Solution:
Let (%4, Y1) be the point of intersection. Then (x4, y¢) lies on both the straight
lines.

A~ B¥y+ Ay, —13=0................. (i)
BXy+Yy,—5=0................. (1)
(1) > 412%, +4y; —20=0................ (i)
(M= () -7x4+7=0
X1 =1

Substituting x4 = 1in (i) 5(1) + 4y, — 13 =0
5+4y, —13=0
4y, —8=0
y1=2
~ The point of intersection is (1, 2).

Question-20
If the two straight lines 2x — 3y + 9 = 0, 6X + ky + 4 = 0 are parallel, find k.

Solution:

The two given equations are parallel.
2% —3y+9=0 ... (i)
Ex+ky+4=0................... (ii)

-~ The coefficients of x and y are proportional Z = % k=-9.

Question-21

Find the distance between the parallel lines 2x+y—-9=0and 4x + 2y + 7 =
0.

Solution:
_a_1 —-25
- ~ - - 2 _ 2 _ _25 _ -
The distance between the parallel lines is vl 27 —_5*55 units




Question-22

Find the values of p for which the straight lines 8px+ (2 — 3p)y +1 =0 and
px + 8y — 7 = 0 are perpendicular to each other.

Solution:
Slope of the line 8px + (2 — 3p)y +1 = 0is my = 8p/(2 — 3p).
and slope of the line px + 8y — 7 =0is m2 =-p/8

mq ms = -1
8. =P = _]
- =

-p? =-(2 - 3p)

pZ+3p-2=0

pZ+2p+p—-2=0

P+N)(p-2)=0

- The two straight lines are at right angles.

Question-23

Find the equation of the straight line which passes through the intersection
of the straight lines 2x + y = 8 and 3x — 2y + 7 = 0 and is parallel to the
straight line4x +y-11=0.

Solution:

(i) + (iii)
Tx—9=0
X =9/7

Substituting x = 9/7 in (i)

2(9/7)+y-8=0
18/7+y-8=0
y=8-18/7=38/7

Point of intersection of 2x+y =8and 3x — 2y + 7 = 0is (9/7, 38/7).
The equation of lines parallel the straight line 4x+y - 11 =01is4x+y +k =
0.
43)+ Z+k=0

k =-2* - The required equation of straight lineis 4x+y- Z* =0i.e,
28X+ 7y - 74 = 0.



Question-24

Find the equation of the straight line passing through intersection of the
straight lines 5x — 6y = 1 and 3x + 2y + 5 = 0 and perpendicular to the
straight line 3x — 5y +11 = 0.

Solution:
Equation of line through the intersection of straight lines 6x — 6y = 1 and
3x+2y+5=0is

(Bx—6y—1)+k(3x+2y+5)=0
(5+3Kx+(—-6+2K)y+(—1+5k)=0
Slope of the above equation is -(5 + 3k)/(— 6 + 2k).
Above equation is perpendicularto 3x — 5y + 11 = 0.

Question-25

Find the equation of the straight line joining (4, -3) and the intersection of
the straight lines2x - y+7=0andx+y—1=0.

Solution:

Substituting x = -2 in (i)
2(-2)-y+7=0
A-y+7T=0
y=23

The equation of the line joining (4, -3) and (-2, 3) is
W3 = o
-3=3 4+ 2

6(y +3) =-6(x-4)
y+3+x-4=0
Xx+y=1




Question-26

Find the equation of the straight line joining the point of the intersection of
the straight lines 3x + 2y + 1 = 0 and x + y = 3 to the point of intersection of
the straight linesy - x=1and 2x+y+2=0.

Solution:
x+2y+1=0__ ()
Xx+y=3 . (i)

(ii) x -2
DX-2y+6=0 . (iii)

(i) + (iii)
x+7=0
X=-7

Substituting x = -7 in (ii)

x+y—3=0
-fT+y—3=0
y=10

-~ The point of intersection of lines 3x + 2y + 1 =0 and x +y = 3 is (-7, 10).

y=x=1=0__.........._.(I)
2x+y+2=0_... ... (i)
(i) — (i)
-3x-3=0

Substituting x = -1 in {ii)
y+1-1=0
y=0
=~ The point of intersection of linesy —x=1and 2x+y+2=0is (-1, 0).
The equation of the line joining (-7, 10) and (-1, 0) is

y-10 _ =+ 7

10-6  -7e1

-6(y-10) = 10(x + 7)

-3(y-10) = 5(x+7)

-3y +30=5x+35

Bx+3y+5=0.

=~ The required equation of straight line is 5x + 3y + 5 = 0.



Question-27

Show that the angle between 3x + 2y = 0 and 4x — y = 0 is equal to the
angle between 2x +y = 0 and 9x + 32y = 41.

Solution:
Slope of the line 3x + 2y = 0is my =-3/2.
Slope of the line 4x —y =0ismjy = 4.
Angle between the straight line 3x + 2y = 0 and 4x — y = 0 is tan B4

-3
Z2-a
- Z

|l+[_T3]x4

-3-8 -11
= _I=

=11/10

e

Slope of the line 2x +y =0is my =-2.
Slope of the line 9x + 32y = 41 is mz = -9/32.
Angle between the straight line 2x+y =0and 9x + 32y =471 istan 8, =

9
—2 4
52

=]

1 +(-2 55

£4+9

—55
= 1_?_?__3 =’§7tg|=11fr‘|ﬂ.-.'taﬂe1=tane2_._e]=52
32 32

Question-28

Show that the triangle whose sidesarey=2x+7,x— 3y — 6 =0and x + 2y
= 8 is right angled. Find its other angles.

Solution:
Slope of the liney =2x + 7 is mq = 2.
Slope of the linex — 3y —6=0ismjy = 1/3.
Slope of the line x + 2y = 8 is m3 =-1/2.
Angle between the straight liney =2x+7andx -3y —-6=0Is

o 1 6-1

tan @ 4 = 3 _| =

3
1+ {2}[%} = ; 2

Angle between the straightlinex — 3y —6=0andx+ 2y =8is

=1 \0, =45°

Il
wlnjw]m

1,1 | |2xs
=3

5
tan 03 = E‘121=15-—1='g
1+(EI_EJ &1 [

=1

-8, =45°
Angle between the straight line x + 2y =8 andy = 2x + 7 is
z

4+1 5
= 2 = 2

i -2
|1H2{_EJ z 2

~ The triangle is right angled isosceles.

| z+l

TEIH|33= 53=900




Question-29

Show that the straight lines 3x+y+4=0,3x+4y-15=0and 24x — 7y — 3
= 0 form an isosceles triangle.

Solution:

Slope of the line 3x +y + 4 = 0is my =-3.

Slope of the line 3x+ 4y -15 =01is m3 = -3/4.

Slope of the line 24x — 7y — 3 =01is m3 = 24/7.

Angle between the straight line 3x+y+4=0and 3x+4y-15=0is

_=43 —1Z+35 .
tan B, = 1+c—3{j§J| = # = |ﬁ|=9;"|3
Angle between the straight line 3x + 4y -15=0and 24x — 7y — 3 =0is
_3_24 —21—%85 =117
tan 8z = e jg ?2_4 -z -2 - 117744
a1l Z8 Z8

Angle between the straight line 24x — 7y —3=0and 3x+y+4=0is

24, o | 24421 45
— F — 7 — 7 —

tanElg— 54 = ===~ === =9/13

1+[_? :—3:.| | S

tan 8 1=1tan g 3
~ The triangle is isosceles.

Question-30

Show that the straight lines 3x+ 4y =13, 2x - 7Ty+1=0and 5x - y=14
are concurrent.

Solution:
Ix+4y=13 . ___.i)
2x =Ty +1=0___ (i)
Sx—y=14 (i)
(iii) x 4
20x -4y =56 ... .._.(iv)
(i) + (iv)
23x =69
x=3
Substitute x = 3 in (iii)
15-y=14
y=1
~ The point of intersection is (3, 1).
3(3)+4(1)=13
9+4=13
The point (3, 1) satisfies equation (i). Hence they are concurrent.



Question-31

Find ‘a’ so that the straight linesx -6y +a=0,2x+3y+4=0and x + 4y +
1 = 0 may be concurrent.

Solution:
x—6y+a=0_.___ .. . .. (i)
2x+3y+4=0_____ (i)
X+4y+1=0______ (i)
2 = (iii)
2x+8y+2=0__.._. ... ___(iv)
(i) — (iv)
by+2=0
y=2/5
Substituting y = 2/5 in (iii)
x+4(2/5)+1=0
x=-13/5

Substituting (-13/5, 2/5) in (i),
= -6xZ+a=0

-25+5a=0

a=5t

Question-32

Find the values of ‘a’ for which the straight linesx+y—-4=0,3x+2=0
and x — y + 3a = 0 are concurrent.

Solution:
x+y—4=0_._.___. [
IX+2=0............... (ii)
Xx—y+3a=0_.... ... . . (iii)
X=-2/3 ... (iv)

(-2/3)+y-4=0
y=4+2/3=14/3
Substituting (-2/3, 14/3) in (iii),
(-2/3) - (14/3) +3a=0
(-16/3)+3a=0
a=16/9



Question-33

Find the coordinates of the orthocentre of the triangle whose vertices are
the points (-2, -1), (6, -1) and (2, 5).

Solution:
Let A(-2,-1), B(6, -1) and C(2, 5) be the vertices of the triangle ABC.

Line AB is 2+t = x+2
=141 -2=-8

X+2=0 .0

Line perpendiculartox+2=0isx+ k=0
If it passes through (2, 5), then2+k=0,k=-2

~X—2=0isone altitude. ... (i)
Line BCis 45 = *=%
&+l = o= 5
-5 []
2(y + 1) =-3(x - 6)
2y +3x=16 .. (i)

Line perpendicularto 2y + 3x = 16is 2x -3y + k= 0.

If it passes through (-2,-1), then 2(-2) = 3(-1) +k=0i.e,-4+3+k=0ie, k
=1

~2x-3y+1=0is anotheraltitude. ...._..........__.(iv)

Solving (ii) and (iv)

x=2
2(2)-3y+1=0
4-3y+1=0
3y=-5
y=5/3

= Orthocentre is (2, 5/3).

Question-34

Ifax+by+c=0,bx+cy+a=0andcx+ay+b =0 are concurrent, show
that a® + b® + ¢ = 3abc.

Solution:

b
The condition for three lines concurrency is E c a =0

a(cb —a?) — b(b?-ca)+c(ab—c?) =0
abc —a*—-b*+abc+abc—c®=0
abc—a®—b*+abc+abc—c®=0
vad+b?+c? = 3abc.



Question-35

Find the coordinates of the orthocentre of the triangle formed by the
straightlinesx+y—-1=0,x+2y—-4=0andx+3y—-9=0.

Solution:

Let the equation of sides AB, BC and CA of a A BC be represented by
x+y—-1=0_______ (i)

x+2y—4=0_..__..... (i)

X+3y—9=0____. ... (i)

(i) x 2
2x+2y—2=0__ (iv)

(i) - (iv)
-x—2=0
x=-2
Substituting x = -2 in (ii)
-2+2y—4=0
2y=06
y=3
The vertex A is (-2, 3).
The equation of the straight line CA is x + 3y — 9 = 0. The straight line
perpendicular to its is of the form 3x-y+ k=0 ..... ... ... ... (V)

A(-2, 3) satisfies the equation (v)
~3X-y+k=0
3(-2)-3+k=0
k=96
The equationof ADis3x-y+9=0. . .. . __ (vi)

(i) — (iii)
-y+5=0
y=5

Substituting y = 5 in (ii)

X +2(5)—4=0

X*+10—-4=0

¥ =-O

The vertex C is (-6, 5).

The equation of the straight line AB is x + y — 1 = 0. The straight line
perpendicular to its isofthe formx-y+ k=0 . _(vii)



C(-6, 5) satisfies the equation (vii)
~X-y+k=0
6-5+k=0
k=11
The equation of CEisx —y+11=0. ... .. . (viii)

(vi) = (viii)
2x-2=0
x=1
Substituting x = 1 in (viii)
T-y+11=0
y=12
=~ The orthocentre O is (1, 12).

Question-36

The equation of the sides of atriangleare x + 2y =0, 4x+3y=5and 3x +y
= 0. Find the coordinates of the orthocentre of the triangle.

Solution:

Let the equation of sides AB, BC and CA of a A BC be represented by
x+2y=0 ... ()

dx+3y=5 .. (i)
3x+y=0 ... (i)

Substituting x = -2y (ii)
4(-2y)+3y=5
8y+3y=5
y =-1
aX=2
The vertex B is (2, -1).

The equation of the straight line AC is 3x + y = 0. The straight line
perpendiculartoitsisoftheformx-3y+ k=0 ... ... .. .. (iv)



B(2,-1) satisfies the equation (iv)
~2-3(-1)+k=0
2+3+k=0
k=-5
The equationof BDisx—3y-5=0. _.......... ... (V)

Substituting x = -2y (iii)
3(-2y)+y=0
by +y=0
-5y =0
y=0
~X=0
The vertex A is (0, 0).The equation of the straight line BC is 4x + 3y = 5. The
straight line perpendicular to its is of the form 3x-4y+ k=0 ... ..

(vi)
A(0, 0) satisfies the equation (vi)
~3(0)-4(0)+k=0
k=0
The equation of AEis3x—4y=0 ... ... (vii)

3 x (v) — (vii)
3x—-9y-15=0
~-by—15=0

y=-15/5=-3
Substitute y = =3 in (vii)

3x - 4(-3)= 0

Ix+12=0
X = -4.. The orthocentre O is (-4, -3).



