CLASS - 11 MATHS NCERT SOLUTIONS

straight lines

Exercise 9.1

1. Draw a quadrilateral in the Cartesian plane, whose vertices are
(-4,5), (0,7), (5,-5) and (-4,-2). Also, find its area.

Ans: Assume PQRS is the quadrilateral with given vertices P(—4,5), Q(0,7), R(5,-5),
and S(-4,-2).

Plot P, Q, R and S on the Cartesian plane and join PQ, QR, RS, and SP. Then draw
the diagonal PR.

‘Y
%o, 7)

From the figure, area (PQRS) = area (APQR)+ area (APRS)

If the vertices of a triangle are (x,y,), (x,.y,), and (x,,y,) , the area is,

1
E‘Xl(yz - y3) + Xz(ys - yl) + X3(y1 - yz)‘



Substitute the values and find the area of each triangle,

Now, area of APQR = %| —4(7 +5) + 0(-5-5) + 55— 7) unit 4
= %|—4(7 +5) + 0(-5—-5) + 5(5 — 7)| unit ?
1 it 2
=5 | -4(12) + 5(-2)| unit
1 it 2
= = |-48 — 10| unit
2
_ L) 58/ unit 2
2

:1x58 unit 2
2

=29 unit 2

Similarly area of APRSis,

= %|—4(—5 +2) +5(-2 -5) + (-4)(5 - 5)| unit *
1 -

=5 | -4(=3) + 5(-7) — 4(10)| unit
1 -

= E|12 — 35— 40| unit

_ 1 63| unit ?
2

_ 83 unit 2

2

We have, area (PQRS) = area (APQR)+ area (APRS)

= (29 + %) unit 2



_58+63 Unit 2

_12d unit ?
2

Therefore, the area of the quadrilateral is %1 unit .

2. The base of an equilateral triangle with side 2a lies along the y-axis such
that the midpoint of the base is at the origin. Find vertices of the triangle.

Ans: PQR Dbe the given equilateral triangle with side 2a.

We know that all the sides of the equilateral triangle will be equal.
That is,
PQ=QR =RP =2a

Assume that base QR lies along the y -axis such that the mid-point of QR is at the
origin.

That is, QO = OR = a, where O is the origin.

Now, the coordinates of point R are (0,a), while the coordinates of point Q are
(0,-a).

The line joining a vertex of an equilateral triangle with the mid-point of its
opposite side

is perpendicular.

Thus, the vertex P lies on the y -axis.

Now, plot the figure,



AY

8(0,a)

Y

¢ (0,-a)

Yy
By applying Pythagoras theorem to APOR,
(PR)* = (OP)? + (OR)?
Substitute the values,
= (2a)? = (OP)? + &’

=4a° — a’* = (OP)?

= (OP)? = 3a’
— OP =+/3a

Thus, Coordinates of point P = (+4/3a,0)

Therefore, the vertices of the equilateral triangle are (0,a), (0,—-a), and

(+/3a,0) or (0,a), (0,—a), and (—/3a,0).

3. Find the distance between P(x,,y,) and Q(x,,y,) when
(i) PQis parallel to the y-axis

Ans: Here, the points are P(x,y;) and Q(x,,Y,).



When PQ is parallel to the y-axis, we have x, = x,.

The distance between P and Qis,

JOu = %)+ (v, - v
= \’(yz - y1)2 (since X=X )

= |Y2 - y1|

Therefore, the distance between P(x,,y;) and Q(x,,y,) when PQis parallel to the y
-axis is |y, — .

(if) PQ is parallel to the x-axis.
Ans: The points are P(x,y,) and Q(x,,y,).
When PQ is parallel to the x-axis, we know vy, =y,

Distance between P and Qis,

\l(xz - X1)2 + (yz - )’1)2
= V(XZ - X1)2 (Since Y. = yz)

=[x, = x|

Therefore, the distance between P(x,,y;) and Q(x,,y,) when PQ is parallel to the x
-axis is |x, — x|

4. Find a point on the x-axis, which is equidistant from the points (7,6) and
(3,4).

Ans: Let A(7,6) and B(3,4) be the given points.



Assume C(a,0) as the point on the X - axis that is equidistance from the points
(7,6)

and (3,4).In general, Distance between two points is y(x, - x,)° + (¥, - ¥,)°

Now, Distance between A and C = Distance between Band C.

J(7-2)* +(6-0)% = /(3-a)? +(4—0)?

—49+a°—14a+36 =\/9+a’—6a+16 (Since (a —b)>=a* — 2ab + b?)

—Ja?—14a+85 = /a2 —6a+25
Square both sides,
=a’-14a+85=a”—6a+25

=-14a+6a=25-85

— -8a=-60
60
=a=—
8
15
2

Therefore, the point on the x-axis which is equidistant from the points (7,6) and
(3,4)1s

=9

5. Find the slope of a line, which passes through the origin, and the mid-point
of the segment joining the points P(0,—4) and B(8,0).

Ans: The coordinates of the mid-point of the line segment joining two points are,

(X1+X2 y1+yzj
2 2



Then, the coordinates of the mid-point of the line segment joining the points
P(0,-4)

and B(8,0) are,

(0+8 —4+0
2 2

j =(4,-2)

We know, the slope of a non-vertical line passing through the points
and

is, (m) (% %)
(%21 Y2)

Thus, the slope of the line passing through (0,0, , and (4,-2) is,

Therefore, the slope of a line, which passes through the origin, and the mid-point

of the segment joining the points P(0,-4) and B(8,0) is —%.

6. Without using the Pythagoras theorem, show that the points (4,4),(3,5) and
(-1,-1) are vertices of a right angled triangle.

Ans: The vertices of the given triangle are P(4,4), Q(3,5), and R(-1,-1).

We know, the slope of a non-vertical line passing through the points
and IS,



Now calculate the slope of each line,

(6]
N

3-

Slope of PQ=>"—=-1

SN

~1-5 -6 3
Slope of QR="—""2=222
PeOT QR =342

Slope of rp=2+1_5_4
4+1 5

Here, Slope of PQ = Slope of RP =1
This means that the line segments PQ and RP are perpendicular to each other
That is, the triangle is right-angled at P(4,4).

Therefore, the points (4,4),(3,5) and (-1,-1) are vertices of a right angled triangle.

7. Find the slope of the line, which makes an angle of 30" with the positive
direction of y-axis measured anticlockwise.

Ans: Given that, the line makes an angle of 30" with the positive direction of y -
axis measured anticlockwise.

Plot the figure,

-
-



From the figure, the angle made by the line with the positive direction of the x-
axis measured anticlockwise is,

90" +30" =120°
Now, the slope of the given line is tan120’

Rewritetan120° as tan (180° - 60°)
=—tan60’

-

Therefore, the slope of the line, which makes an angle of 30" with the positive
direction of y -axis measured anticlockwise is —/3.

8. Without using distance formula, show that points (-2,-1),(4,0),(3,3) and
(-3,2) are vertices of a parallelogram.

Ans: Let points (-2,-1),(4,0),(3,3) and (-3,2) be respectively denoted by
P,Q,RandS.

0+1 1
Slopes of PQ=—=-==
P Q 4+2 6

Slopes of Rg=2=> -~1_1
3-3 6 6

Here, Slope of PQ = Slope of RS
This means, PQ and RS are parallel to each other.

3-0 3

Slope of QR=="—="=-3
PeOTQR=3"4"11
Slope of ps=2t1 _3 _ 3

3+2 -1

Here, Slope of QR = Slope of PS

This means, QR and PS are parallel to each other.



Thus, both pairs of opposite side of the quadrilateral PQRS are parallel and it is a
parallelogram.

Therefore, (-2,-1),(4,0),(3,3) and (-3,2) are vertices of a parallelogram.

9. Find the angle between the x-axis and the line joining the point
(3, —1)and (4, —-2).

Ans: The points are (3, -1) and (4, —2).

The slope (m)of a non-vertical line passing through the points (x,y,) and (x,,y,)
IS,

m=Y2"% \wherex, = x,

X, =X
The slope of the line joining the points (3,-1) and (4,-2) is,
_2-(D
4-3

=-2+1
=-1

The inclination (9) of the line joining the points (3,-1) and (4,-2) is,
tand=m

Substitute the value of m.

tand=-1
=0= (90° +45°)
=135

Therefore, the angle between the x-axis and the line joining the points (3,-1) and

(4,-2) 1S 135",



10. The slope of a line is double of the slope of another line. If tangent of the
angle between themis % find the slope of the lines.

Ans: Take m, m, as the slopes of the two lines.

Given that, slope of a line is double of the slope of another line.

Thatis, m =2m

If 6 is the angle between the lines I, and I, with slopes m, and m,

We have,

m, —m,
1+mm,

tan@ =

It is also given that the tangent of the angle between the two lines is %

1

3

m-—2m
1+(2m)-m

1__ —-m . m
3 1+2m? ) 1+2m?




Case 1:

1 —m
=3~ 2
3 1+2m

Cross multiply,

=1+2m* =-3m
=2m*+3m+1=0

Rewrite the equation,
=2m*+2m+m+1=0

Take out the common terms,
=2m(m+1)+1(m+1)=0

= (mM+)(2m+1) =0
=>m=-10r m= 1
2
If m=-1, then the slopes of the lines are -1 and 2.

Similarly, if m=—%, then the slopes of the lines are —% and -1.

Case 2:

om
1+2m?

Wk

Cross multiply,
= 2m’ +1=3m
Equate to zero,
=2m*-3m+1=0

=2m?*—-2m-m+1=0



Take out the common terms,
=2m(m-1)-1(m-1)=0

= (Mm-1)(2m-1) =0
=m=1o0r m=l
2
If m=1, then the slopes of the lines areland 2.

Similarly, if m =%, then the slopes of the lines are % and 1.

Therefore, the slopes of the lines are -1 and -2 or —% and -1 or1and?2or % and
1.

11. A line passes through (x,y;) and (h,k). It slope of the line is m, show that
k—y,=m(h—x)

Ans: Given that, the slope of the line is m.

The slope of the line passing through (x,,y,) and (h,k) is ':]_—32

Now, K=Y, =m
h—x

=k-y,=m(h—x)
Therefore, if the line passes through (x,,y;) and (h,k) with a slope of the m,

k=y,=m(h-x)



Exercise 9.2

1. Write the equation for the x and y -axes.

Ans: The equation of x-axis is y=0 because, y-coordinate of every point on the x
-axis is zero.

The equation of the y-axisis y=0 because, x-coordinate of every point on the vy -
axis is zero.

2. Find the equation of the line which passes through the point with
slope
Ans: Given that, the point and slope of the line is

(% Yo)

m
The equation of the line passing through point , whose slope is , is

(Y=Yo) =m(x=%)-

Thus, the equation of the line passing through point (-4,3), whose slope is % IS
(y-9) = (x+4)

Cross multiply,

2(y—-3)=x+4

2y—-6=x+4

Move the constants together,

X—-2y+10=0

Therefore, the equation of the line which passes through the point (-4,3) with slope
% IS x—2y+10=0.



3. Find the equation of the line which passes through (0,0) with slope m.
Ans: Given that, the pointis (0,0) and slope is m.
The equation of the line passing through point (x,, y,), whose slope is m, is

(Y=Yo) =m(x=%).

Substitute the values in the equation,
= (y—0)=m(x-0)

=y = mX

Therefore, the equation of the line which passes through (0,0) with slope mis
y =mXx.

4. Find the equation of the line which passes through (2,243) and is inclined
with the x-axis at an angle of 75’

Ans: Given that, the pointis (2,243).
The slope of the line that inclines with the x-axis at an angle of 75".
That is, m=tan75’

m= tan(45° +3o°)

_ tan45 +tan30°

" 1-tan45 -tan30°
Substitute the values,

[EEN
+

e

[EEY
I
[EEY

&

J3+1

w

e

&

x/_+l

w

f{m



The equation of the line passing through point (x,,y,), whose slope is m, is
(Y=Yo)=m(x=%)-

Thus, if a line passes through (2,24/3) and inclines with the x-axis at an angle of
75,

then the equation of the line is,

«/§+l
J3-1

(y—243)(3-1) = (\3+1)(x-2)

(y-2V3) = (x-2)

YN3-D-2V3(3-D) =x(3+D) -2(3+1)

(V3+)x—(\3-1)y=23+2-6+2y3
(VB+)x—(3-1)y=43-4
That is, (3+)x—(3-1)y=4(-/3-1)

Therefore, the equation of the line which passes through (2,24/3) and is inclined
with

the x-axis at an angle of 75’is (V3+1)x—(/3-1)y=4(/3-1).

5. Find the equation of the line which intersects the x-axis at a distance of 3
units to the left of origin with slope -2.

Ans: Given that,

Slope, m=-2

If a line with slope m makes x-intercept d, then equation of the line is
y=m(x—d)

Also given that, the distance is 3units to the left of origin



Thatis, d =-3

Substitute the values in the equation of line,
y=(=2)(x-(=3)

y=(-2)(x+3)

Expand bracket,

y=-2X—-6

2X+y+6=0

Therefore, The equation of the line which intersects the x-axis at a distance of 3
units to the left of origin with slope -2 is 2x+y+6=0.

6. Find the equation of the line which intersects the y-axis at a distance of 2

units above the origin and makes an angle of 30" with the positive direction of
the x-axis.

Ans: Given, the line intersects the y -axis at a distance of 2 units above the Origin.
The line makes an angle of 30" with the positive direction of the x-axis.
Thatis, c=2

m = tan30°
1

B
If a line with slope m makes y - intercept c, then the equation of the line is,

y=mx+c

Substitute the values,

y:ix+2

B

y= x+2x/§
V3




Y3y =x+243
x—\/§y+2\/§=0

Therefore, the equation of the line which intersects the y -axis at a distance of 2

units above the origin and makes an angle of 30" with the positive direction of the
X -axis is

x—«/§y+2«/§:0.

/. Passing through the points (-1, 1) and (2, — 4)
Ans: Step 1: Compute the slope:

Given points : (=1, 1) and (2, — 4)
Let, (Xp,y) = (-1, 1) and (Xa,y2) = (2, — 4)

:. Slope m = (y, - y,)
(x; X))

(4
M=2+1)

_ -5
m= =3

Step 2: Compute the equation:
We know that the equation of a line passing through points (x4, y;) and

(x5, v,) is (y — y1) = m(x — x;) where m is the slope of the line.

By substituting the value in the formula we get,

> (-1D=20G+1)

= 3y-3=-5x-5

= bx+3y+2=0

Hence, the equation of the straight line passing through the points
(-1,1) and (2,-4) is5x + 3y + 2 = 0.



8. The vertices of APQR are P(2,1),Q(-2,3) and R(4,5). Find equation of the
median through the vertex R.

Ans: Given that, the vertices of APQR are P(2,1),Q(-2,3) and R(4,5).
Let RL be the median through vertex R.

AndL be the mid-point of PQ.

By mid-point formula, the coordinates of point L are,

(210
2 2

| jz(o,z)

The equation of the line passing through points (x,,y,)=(4,5) and (x,,y,)=(0,2) is,

2-5
~5="""(x-4
y=5=45,0-9

=>y-5= _—j (x—4)

Cross multiply,

= 4(y-5)=3(x—4)

Expand brackets and equate to zero,
=4y -20-3x-12=0

Rewrite the equation,
=3x—-4y+8=0

Therefore, equation of the median through the vertex R is 3x—4y+8=0.

9. Find the equation of the line passing through (-3,5) and perpendicular to
the line through the points (2,5) and (-3,6).

Ans: The slope of the line joining the points (2,5) and (-3,6) Is,



It is known that two non-vertical lines are perpendicular to each other if and only if
their

slopes are negative reciprocals of each other.

Thus, slope of the line perpendicular to the line through the points (2,5) and (-3,6)

The equation of the line passing through point (-3,5), whose slope is5is,
(y—5) =5(x+3)

Expand brackets,

y—-5=5x+15

Thatis, 5x—y+20=0

Therefore, the equation of the line passing through (-3,5) and perpendicular to the
line through the points (2,5) and (-3,6)is 5x—y+20=0.

10. A line perpendicular to the line segment joining the points (1,0) and (2,3)
divides it in the ratio 1:n. Find the equation of the line.

Ans: By section formula, the coordinates of the point that divides the line segment
joining the points (1,0) and (2,3) in the ration 1:n is,

(n(1)+1(2) n(0)+1(3)j:(n+2 3 j

1+n  1+n n+l n+1

Now, the slope of the line joining the points (1,0) and (2,3) is,



It is known that two non-vertical lines are perpendicular to each other if and only if
their slopes are negative reciprocals of each other.

Thus, slope of the line that is perpendicular to the line joining the points (1,0) and
(2,3) Is,

11
m 3
i i . n+2 3 . 1.
The equation of the line passing through (——j and whose slope is -= is,
n+1 n+1 3

( 3 ) 1( n+2j
Y———F =% X———
n+1 3 n+1

Cross multiply,

[ 3 j ( n+2j
=3 y——|=—| X———

n+1 n+1
Take LCM,
=3J(n+)y-3]=—x(n+1) —(n+2)]
=3n+)y-9=—(n+D)x+n+2

= (1+n)x+3@Q+n)y=n+11

Therefore, equation of the line perpendicular to the line segment joining the points
(1,0) and (2,3) divides it in the ration 1:n is (1+n)x+3(1+n)y =n+11.

11. Find the equation of a line that cuts off equal intercepts on the coordinate
axes and passes through the points (2,3).

Ans: The equation of a line in the intercept form is §+% -1



Here, aand bare the intercepts on x and y axes respectively.

Given that, the line cuts off equal intercepts on both the axes.

Thatis, a=b.

Now, LS
a a

= X+y=a
The given line passes through point (2,3), this equation reduces to

2+3=a
=a=5

Substitute the value of a in x+y=a
Thatis, x+y=5

Therefore, the equation of a line that cuts off equal intercepts on the coordinate
axes and passes through the points (2,3)is x+y=5.

12. Find the equation of the line passing through the points (2,2) and cutting
off intercepts on the axes whose sum is 9 .

Ans: The equation of the line making intercepts a and b on x-and y-axis
respectively is,

Given that, sum of intercepts =9
Thatis, a+b=9
b=9-a

Substitute value of b in the above equation,



§+ y =1
a (9-a)

Also given that, the line passes through the point (2,2)

Then, Z+ 2

a (9—a):

1
ﬂ9—®+2a_1
a(9-a) -

18—2a+2a_1
a(9-a)

18
a@—m_

18=a(9-a)
18=9a-a’
a®-9a+18=0
Factorize the equation,
a®-3a-6a+18=0
a(a-3)—-6(a—3)=0
(a-3)(a—6)=0
a=30r a=6
Substitute in (1),

Case 1: (a=3)

b=9-3=6



Equate to zero,

2X+y—-6=0
Case 2:(a=6)

b=9-6=3

X+2y=6
Equate to zero,

X+2y—-6=0

Therefore, the equation of the line is 2x+y—-6=0 or x+2y—-6=0.

13. Find equation of the line through the points (0,2) making an angle 2?”

with the positive x axis. Also, find the equation of the line parallel to it and
crossing the y-axis at a distance of 2 units below the origin.

Ans: The slope of the line making an angle 2?” with the positive x-axis is,

)
m=tan| —
3

3

The equation of the line passing through points (0,2) and having a slope —/3 is,
(y-2)=—3(x-0)

That is, 3x+y-2=0

The slope of line parallel to line 3x+y-2=0is —/3.

Given that the line parallel to line \3x+y-2=0 crosses the y-axis 2 units below
the origin.



It passes through point (0,2).

Thus, the equation of the line passing through points (0,2) and having a slope —/3
IS,

y—(-2)=—3(x~0)
y+2:—$&

¢&+y+2:o

Therefore, the equation of the line through the points (0,2) making an angle 2?”

with the positive x axis is 3x+y—-2=0 and the equation of the line parallel to it
and crossing the y -axis at a distance of 2 units is \3x+y+2=0.

14. The perpendicular from the origin to a line meets it at the point (-2,9),
find the equation of the line.

Ans: Given that, The perpendicular from the origin to a line meets it at the point
(-2,9).

The slope of the line joining the origin (0,0) and point (-2,9) is,

Then, the slope of the line perpendicular to the line joining the origin and points
(-2,9) Is,

Y
2 ml
3 1

2

2
9



Now, the equation of the line passing through point (-2,9) and having a slope m,

iS,(y—9):§(x+2)

Cross multiply and expand brackets,
9y -81=2x+4
That is, 2x—9y+85=0

Therefore, the equation of the line is 2x—-9y+85=0.

15. The length L (in centimeter) of a copper rod is a linear function of its
Celsius temperature C. In an experiment, if L=124.942 when C=20 and
L =125.134 when C=110, express L in terms of C.

Ans: Itis given that when C=20, L=124.942 and when C=110, L=125.134

The points (20,124.942) and (110,125.134) satisfy the linear relation between Land C.

Assume Calong the x-axis and L along the y-axis, we have two points,
(20,124.942) and (110,125.134) in the XY plane.

Thus, the linear relation between L and C is the equation of the line passing
through the points (20,124.342) and (110,125.134).

Now, (L—124.049) = 1221347129992 5
110-20

(L—124.942) = %(C —20)

L =%(C —20)+124.942 .

16. The owner of a milk store finds that, he can sell 980 liters of milk each
week at Rs 14/ liter and1220 liters of milk each week at Rs 16/ liter. Assuming
a linear relationship between selling price and demand, how many liters could
he sell weekly at Rs 17/ liter?



Ans: Given that, the owner can sell 980 liters of milk each week at Rs 14/ liter and
1220 liters of milk each week at Rs 16/ liter.

The relationship between selling price and demand is linear.

Assume selling price per liter along the x-axis and demand along the y -axis, we
have two points (14,980) and (16,1220) in the XY plane that satisfy the linear
relationship between selling price and demand.

Thus, the line passing through points (14,980) and (16,1220)

That is, y—980=222=980 14
16-14

y—980 =%(x—14)

y —980 =120(x —14)
y =120(x —14) + 980
If x=Rs 17/ liter,
y =120(17 —14) +980

=y =120x3+980
=360-+980
=1340

Therefore, the owner of the milk store could sell 1340 liters of milk weekly at Rs
17/ liter.

17. P(a,b) is the mid-point of a line segment between axes. Show that the

equation of the line is 5+% =2
a

Ans: Let AB be a line segment whose midpoint is P(a,b).

Let the coordinates of A and B be (0,y) and (x,0) respectively.



_ P(a,b)

0

Y

The mid-pint is,

(0+x y+0

2 2 ]:(a’b)

~x=2aand y=2b
Now, the respective coordinates of A and B are (0,2b) and (2a,0).

The equation of the line passing through points (0,2b) and (2a,0) is,

oy (0-2b)
(y-2b)= o= (x-0)

-2b
y—2b= E(X)

Cancel 2and cross multiply,
a(y —2b) =—bx

ay —2ab = —bx



That is, bx+ay = 2ab

Divide both sides by ab),

bx  ay _2ab
ab ab ab
:>§+X=2
2 h

Hence, if P(a,b) is the mid-point of a line segment between axes then equation of

the lineis 2+Y =2,
a b

18. Point R(h,k) divides a line segment between the axes in the ratiol:2. Find
equation of the line.

Ans: Consider, ABDbe the line segment such that r(nh,k) divides it in the ratio 1:2.

Then, the coordinates of A and B be (0,y) and (x,0) respectively.

YA
B
2
R(h,k)
X
.»_ >
(o) A X

By section formula,

(h’k):[le—FZxX 1x y+2x0j

1+2 ' 1+2



:(h,k)z(%,%j

~h=2and k=2
3 3

:x:% and y =3k

Thus, the respective coordinates of A and B are (%,oj and (0,3k).

Now, the equation of the line AB passing through points (%,oj and (0,3k) is,

-0-20(x-2]

O 2
2
22
h 2
hy = —2kx +3hk

Rewrite the equation,

2kx + hy = 3hk

Therefore, the equation of the line is 2kx+hy =3hk .

19. By using the concept of equation of a line, prove that the three points
(3,0), (-2,-2) and (8,2) are collinear.

Ans: It is necessary to show that the line passing through points (3,0) and (-2,-2)
also passes through point (8,2)in order to show that the points (3,0),(-2,-2) and
(8,2) are collinear.

The equation of the line passing through points (3,0) and (-2,-2) is,

_gy= 220 -
(-0= 555 *-9



Y=o (x-9

Cross multiply and expand bracket,
5y=2x-6

Rewrite the equation,

2X—-5y =6

At x=8 and y=2,

2x8-5%x2=16-10
=6

Thus, the line passing through points (3,0) and (-2,-2) also passes through point
8,2).

Therefore, the points (3,0),(-2,-2), and (8,2) are collinear.

Exercise 9.3

1. Reduce the following equation into slope-intercept form and find their
slopes and the y -intercepts.

(i) x+7y=0
Ans: Given that, the equation is x+7y=0

Slope - intercept form is represented as y=mx-+c, where m is the slope and c is
the y Intercept.

Now, the equation can be expressed as,

-1
=—+0
y X

Therefore, the above equation is of the form y=mx+c, where m= _71 and c=0.



(if) 6x+3y-5=0
Ans: Given that, the equation is 6x+3y—-5=0

Slope - intercept form is represented as y=mx-+c, where m is the slope and ¢ is
the y intercept.

Now, the equation can be expressed as,

3y =—6X+5

=—2x+§
3

Therefore, the above equation is of the form y=mx+c, where m=-2 and ¢ :2 :
(iii) y=0
Ans: Given that, the equation is y=0

Slope - intercept form is given by y=mx+c, where m is the slope and c is the y
intercept.

Then, y=0xx+0

Therefore, the above equation is of the form y=mx+c, where m=0 and c=0.

2. Reduce the following equations into intercept form and find their intercepts
on the axes.

(i) 3x+2y-12=0
Ans: Given that, the equation is 3x+2y-12=0

Rewrite the equation,

3x+2y=12



Divide both sides by 12,

%-Fﬂ :1
12 12

This equation is of the form 5+%=1, where a=4 and b=6.
a

Therefore, the equation is in the intercept form, where the intercepts on the x and
y axes are 4and 6 respectively.

(il) 4x—3y=6
Ans: Given that, the equation is 4x—3y=6

Divide both sides by 6,

Therefore, the equation is in the intercept form, where the intercepts on x and vy
axes are g and -2 respectively.

(i) 3y+2=0

Ans: Given that, the equation is 3y +2=0

Rewrite the equation,

y=-2

Divide both sides by -2,



Now, equation is in the form 5+%=1, where a=0 and b=—§.
a

Therefore, the equation is in the intercept form, where the intercept on the y -axis

IS —% and it has no intercept on the x-axis.






3. Find the distance of the points (-1,1) from the line 12(x+6) =5(y—-2).

Ans: Given that, the equation of the line is 12(x+6) =5(y —2)

Expand brackets,

=12x+72=5y-10

Rewrite the equation,

=12x-5y+82=0

When comparing this equation with general equation of line Ax+By+C =0, we get
A=12, B=-5,and C =82

We know that the perpendicular distance (d) of a line Ax+By+C =0 from a point
(%%, s,

d=|Axl+Byl+C|
JA? 1+ B?

The given pointis (x,y;)=(-11).

Thus, the distance of point (-1,1) from the given line is,

|12(-1) + (-5)(1) +82|

V(A2)* +(-5)°

units




_|-12-5+82]

\/169

_165]
13

units

units

=5 units

Therefore, the distance of the points (-1,1) from the line 12(x+6)=5(y—2) IS 5
units.

4. Find the points on the x-axis whose distance from the line =+2=1 are 4

N<

X
3
units.

Ans: Given that, the equation of line is §+% =1

It can be write as 4x+3y—-12=0

When comparing this equation with general equation of line Ax+By+C =0, we get
A=4,B =3,and C=-12

Let (a,0) be the point on the x-axis whose distance from the given line is 4 units.
We know that the perpendicular distance (d) of a line Ax+By+C =0 from a point

: |Ax, + By, +C|

y,)isd="A 2R T
(%) JAZ 1 B?
|4a+3x0-12|

N

_|4a-12|
5

Thus, 4=

=4

—|4a-12]=20

= +(4a—12) = 20



= (4a-12)=20 or —(4a—12)=20
=4a=20+12 Or 4a=-20+12
=a=8 or -2

Therefore, the required points on x-axis are (-2,0) and (8,0).

5. Find the distance between parallel lines
(i) 15x+8y—34=0 and 15x+8y+31=0
Ans: We know that the distance(d) between parallel lines Ax+By+C, =0 and
Ax+By+C, =0 IS,
d= |C1_C2|
The given parallel lines are 15x+8y—-34=0 and 15x+8y+31=0
Here, A=15B=8,C,=-34,and C, =31.
Thus, the distance between the parallel lines is,

d- IC,-C,|  |-34-31]

= = units
VAT 1 B2 |[(15)% +(8)’

:@ units

\/289

_65 units
17

Therefore, the distance between parallel lines 15x+8y—34=0 and 15x+8y+31=0 is
65

—= units.
17

(il) I(x+y)+ p=0 and I(x+y)-r=0



Ans: The given parallel lines are I(x+y)+p=0 and I(x+y)-r=0
It can be write as,

Ix+ly+p=0 and Ix+ly—r=0

Here, A=1,B=1,C,=p,and C,=-r.

Thus, the distance between the parallel lines is,

d= |C1_C2| _ |p+r|

- = units
JAZ+B2  I2Z412

:|p+r| units

J217

_IPErT nits

IN2

_ 1 |p+r]

7

Therefore, the distance between parallel lines I(x+y)+p=0 and I(x+y)-r=0

units

is 1 |p+r]

N

units.

6. Find equation of the line parallel to the line 3x—-4y+2=0 and passing
through the point (-2,3).

Ans: Here, the equation of the given line is 3x-4y+2=0

Rewrite as,

,_ 3%, 2
4 4

This can be write as,



y=%x+% , Which is of the form y=mx+c

Now, slope of the given line =%

It is known that parallel lines have the same slope.

Thus, slope of the other line ism =§

Now, the equation of the line which has a slope of % and passes through the points
(-2,3) s,

(V-9 = 24x-(-2)}
Cross multiply and expand brackets,
4y —-12 =3x+6

Rewrite as,
3x—4y+18=0

Therefore, the equation of the line parallel to the line 3x—4y+2=0 and passing
through the point (-2,3) IS 3x—4y+18=0.

7. Find the equation of the line perpendicular to the line x-7y+5=0 and
having x intercept 3.

Ans: The given equation of the line is x—-7y+5=0.

It can be write as,

y=2x+2, which is of the form y—mx+c

Now, Slope of the given line =%



The slope of the line perpendicular to the line having a slope of % IS,

m:—i:—Y

)

The equation of the line with slope -7 and x-intercept 3 is,
y=m(x—d)

Substitute the values,

=>y=-7(x-3)

Expand bracket,

=y=—7x+21

=7x+y=21

Therefore, the equation of the line perpendicular to the line x—7y+5=0 and having
x intercept 3 IS 7x+y=21.

8. Find angles between the lines 3x+y=1 and x++/3y =1.
Ans: The given lines are 3x+y=1 and x++3y=1

Consider the first line,

J3x+y=1 can be write as,

y=—\/§x+1

The slope of this line is m =—/3.

Now, consider the second line,

x++/3y =1 can be write as,



BB
o 1
The slope of this lineis m, =——.
P N

The acute angle that is, & between the two lines is,

m, —m,
1+mm,

tan @ =

Substitute the values,

AL ‘
tan @ = \/gl
1+(—3)| —F=
- 5
-3+1
tan@ = \/§
1+1
-2
tan @ =
2x\/§
1
tanfd =—
V3
0=30

Thus, the angle between the lines 3x+y =1 and x++/3y =1 is either 30" or

180" 30" =150".

9. The line through the points (h,3) and (4,1) intersects the line 7x—9y-19=0
At right angle. Find the value of h.

Ans: The slope of the line passing through points (h,3) and (4,1) is,



1-3
ml:Th

-h

Given that, the line 7x-9y-19=0

It can be write as,

It is given that the two lines are perpendicular.

Then, mxm,=-1

Substitute the values,

14
36-9h

=

Cross multiply,
=14=36-95h
Rewrite as,
=9%=36-14

:>h=§
9

Therefore, the value of h is 5

22



10. Prove that the line through the point (x,y,) and parallel to the line
Ax+ By+ C=0 IS A(x—x)+ B( y- y)=0

Ans: One of the line is Ax+ By+ C=0

(89

The slope of this line is,

A
m=——
B

We know that parallel lines have the same slope.

Hence, Slope of the other line ism = —g

The equation of the line passing through point (x,—y,) and having a slope m =—§
IS,

Y=-¥%.= m(x—xl)

Substitute the value of m,

A
Y=Y :_E(X_Xl)

Cross multiply,

B(y-%)=-A(x-x)

Rewrite as,

A(x—x)+B(y—y,)=0

Therefore, the line through point (x,—y,) and parallel to line Ax+ By+ C=0 is

A(x—x)+B(y-y,)=0.



11. Two lines passing through the points (2,3) intersects each other at an angle
of 60°. If slope of one line is 2 , find equation of the other line.

Ans: Given that the slope of the first line is 2
Thatis, m =2.
Assume that the slope of the other line is m, .

The angle between the two lines is 60°.

m —-m,

We have, tan60’ =
1+m,m,

Substitute the known values,

2—-m,
1+2m,

:>\/§=i(2_m2j

1+2m,

~a-

:>\/_: 2—m, or J3=— 2—-m,
1+2

, 1+2m,
=3(1+2m,)=2-m, or 3(1+2m,)=—(2-m,)
=3+23m,+m, =2 or 3+2/3m,-m,=-2
=B+@B+)m, =2 or B+(@23-1)m,=-2

_2-\B _—(2+3)
DTN R PN )

Case 1:

(35
2 (23 +))




2-3

The equation of the line passing through point (2,3) and having a slope of

(243 +1)

IS,

L (2-3)
(y 3)—(2\/§+1)(X 2)
(2V3+Dy-3(2{3+1) = (2-3)x-(2-3)2
(\/§—Z)X+(2\/§+1)y=—4+2\/§+6\/§+3
(B-2)x+(23+)y=-1+83
Now, the equation of the other line is (v3-2)y+(2J3+1)y =-1+83.
Case 2:
o - ~(2+43)

©(23-))
The equation of the line passing through points (2,3) and having a slope of
_(2+\/§) is

(2V3-1)

Loy —2+3)
(y-3)= 23-D) (x-2)

(2V3-Dy-3(2V3-1) =23 -D)x+2(23-1)
(2V3-)y+(2V3-Dx=4+2J3+63-3

(2+V3)x+(23-1)y=1+83

Now, the equation of the other line is (2++/3)x+(2J3-1)y=1+83.

Therefore, the required equation of the other line is (V3-2)x+(2J3+1)y=-1+8y3
or

(2+3)x+(2\3-1)y=1+83.



12. Find the equation of the right bisector of the line segment joining the
points (3,4) and (-1,2).

Ans: The right bisector of a line segment bisects the line segment at an angle 90°.
The end-points of the line segment are given as A(3,4) and B(-1,2).

Now, mid-point of AB= [37_1%) =(1,3)

Slope of AB——2-4_—2_1
-1-3 4 2
Thus, Slope of the line perpendicular to AB=-—+ =2

)

The equation of the line passing through (1,3) and having a slope of -2 is,
(y-3)=-2(x-1)

Expand bracket,

y—3=-2x+2

2x+y=5

Therefore, the equation of the right bisector of the line segment joining the points
(3,4) and (-1,2) IS 2x+y=5.

13. Find the coordinates of the foot of perpendicular from the points (-1,3) to
the line 3x—4y-16=0.

Ans: Let (a,b) be the coordinates of the foot of the perpendicular from the points
(_11 3)

to the line3x—-4y-16-0.

Slope of the line joining (-1,3) and (a,b) is,



3x—4y-16=0 can be write as,

3
=—x-4
y 4

Slope of the line is,
w3
24
Since these two lines are perpendicular,

b-3 3
=—1 P— — |==
i (a+1}{4j '

3b-9
j =
da+4

=3db-9=-4a-4
=4a+3b=5—->()
Point (a,b) lies on line 3x—4y=16.

Rewrite as,

3a-4b=16 - (2)

Solving equations (1) and (2),

We get a=% and -2
25 25
Therefore, the required coordinates of the foot of the perpendicular are (2—2,—‘2‘—2).

14. The perpendicular from the origin to the line y=mx+c meets it at the
point (-1,2). Find the values of m and c.



Ans: The given equation of line is y=mx+c.

It is also given that the perpendicular from the origin meets the given line at (-1,2).

Then, the line joining the points (0,0) and (-1,2) is perpendicular to the given line.

Now, slope of the line joining (0,0) and (—1,2):_31:—2

The slope of the given line is m.

~mx—2=-1 [The two lines are perpendicular ]$
1

=m==
2

Since points (-1,2) lies on the given line, it satisfies the equation y=mx-+c.

2=m(-1)+c

:>2:2+%(—1)+c

=Cc=2+

N |-
N | ol

Therefore, the values of m and c are % and g respectively.

15. If p and q are the lengths of perpendicular from the origin to the lines
xcos@—ysin@=k cos20 and xsec@+ ycosecd=k, respectively, prove that

pz +4q2 —K?
Ans: The equation of given lines are,
xcos@—ysind=kcos260 — (1)

xsecH+ycosecd =k —(2)



The perpendicular distance (d)of a line Ax+By+C=0 from a point (x,x,) Is,
J- |Ax, + By, +C]|
JA?+B?
Compare equation (1) to the general equation of line that is., Ax+By+C =0,
We get A=cos@, B=-sin@, and C =—kcos26

It is given that p is the length of the perpendicular from (0,0) to line (1).

| A(O)+B(0)+C|
p: 2 2
JA*+B
__IC]
JA? 1 B?
_ |-kcos20|
\Jcos® 6 +sin? 6
= -k cos 28 |- (3)

Compare equation (2)to the general equation of line that is, Ax+By+C=0,
We get A=secd, B=cosecd, and C =—k.
It is given that q is the length of the perpendicular from (0,0) to line (2).

_|A0)+B(0)+C|
INIOY
__1C]
 JAZ 4 B?
_ | K|
~ Jsec? 9+ cosec?d

—(4)

From (3)and(4), we have

2
p2+4q2=(|—kc0326|)2+4[ kI j
\Jsec? 6+ cosec?d
4k?

=k?cos’ 26 + - -
(sec 6+ cosec 49)




4k?
(orta* sa)
cos’d sin’o

4k?
(sin2 0 + cos’ 49]

=k?cos’ 260 +

=k? cos’ 26 +

sin®@cos’ @
4k?
(s pans0)
sin® @cos® 6

=k? cos’ 260 + 4k? sin® @ cos’ 0

=k?cos® 260 +

=k? cos® 26+ k?(2sin &cos 6)?
=k? cos® 20 +k? sin® 26

=k (cos® 20+sin’ 26)

— k2

Hence, it is proved that p*+4q° =k>.

16. In the triangle ABC with vertices A(2,3), B4,-1) and c(,2), find the
equation and length of altitude from the vertex A.

Ans: Let AD be the altitude of triangle ABCfrom vertex A,

So, AD L BC



A(2,3)

H

B(4,-1) D C(1,2)

The equation of the line passing through point (2,3) and having a slope of 1 is,
(y-3)=1x-2)

=>Xx-y+1=0

=y-x=1

Thus, equation of the altitude from vertex Aisy—-x=1.

Length of AD= Length of the perpendicular from A(2,3) to BC

The equation of BC is,

2+1
(y+1 =§(X—4)

=(y+1) =-1(x-4)

Open brackets,

=>Yy+1l=—x+4

=X+y-3=0—->(0)

The perpendicular distance (d) of a line Ax+By+C =0 from a point (x,,y,) is,

J- |Ax + By, +C|

JA? + B?



Compare equation (1) to the general equation of line Ax+By+C =0,

We get, A=1, B=1,and C=-3.

|1x2+1x3-3]|

J12 412

. Length of AD= units

:E units
2

_2 units

NA
=/2 units

Therefore, the equation and length of the altitude from vertex A are y-x=1 and
J2 units respectively.

17. If p is the length of perpendicular from the origin to the line whose

intercepts on the axes area, and b, then show that é = §+b—12.

Ans: The equation of a line whose intercepts on the axes are a and b is,

§+X:1
a b

Or bx+ay =ab
Or bx+ay—ab=0—(1)

The perpendicular distance (d)of a line Ax+By+C =0 from a point (x,,y,) is,

g :|Ax1+Byl+C|

JA 1 B?
Compare equation (1)to the general equation of line Ax-By+C =0,

We get, A=b, B=a, and C=-ab.



Thus, if p is the length of the perpendicular from point (x,,y,)=(0,0) to line(1),

_|A(0)+B(0)-ab|

We get, p= N

Jb? +a?

Square both sides,

a’+b® 1

a2h? =p2

1 1.1

T & o
Hence, it is shown that iz :i2+i2,
p° a° b

Miscellaneous Exercise

1. Find the value of k for which the line (k-3)x—(4-k*)y+k*-7k+6=0 is

(a) Parallel to x-axis

Ans: The given equation of line is (k—3)x—(4-k*)y+k* -7k +6=0
If the line is parallel to x-axis,

Slope of the line = Slope of the x-axis

It can be written as,

(4_k2)y:(k—3)x+k2—7k+6=o



We get,

2
y= k=3) , K _7k+6,Which is of the form y=mx+c

(41" i)

Here, the slope of the given line= (k=

Consider the slope of x-axis =0
(k-3
(4-K*)

k-3=0

=0

k=3
Therefore, if the given line is parallel to the x-axis, then the value of k is 3 .

(b) Parallel to y -axis
Ans: The given equation of line is (k—3)x—(4-k*)y+k*—~7k+6=0

Here if the line is parallel to the y-axis, it is vertical and the slope will be
undefined.
(k-3

=

is undefined at k? =4

So, the slope of the given line=

(k=3)

(45

Here,

k?=4

=k=%2

Therefore, if the given line is parallel to the y -axis, then the value of k is +2.
(c) Passing through the origin.

Ans: The given equation of line is (k—3)x—(4—k*)y+k* -7k +6=0



Here, if the line is passing through (0,0) which is the origin satisfies the given
equation of line,

(k—3)(0)—(4—Kk*)(0)+k* 7k +6=0

k? -7k +6=0
Separate the terms,
k?—6k—k+6=0
(k—6)(k-1) =0
k=1lor 6

Therefore, if the given line is passing through the origin, then the value of k is
either

lor 6.

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

Ans: Consider, the intercepts cut by the given lines on the axes are aand b.
a+b=1->@1 (1)

ab=-6—(2)

Solve both the equations to get

a=3and b=-2 or a=-2 and b=3

We know that the equation of the line whose intercepts on aand b axes is

§+%=1 or bx+ay—ab=0

a
Case1l: a=3and b=-2

Now, the equation of the line is —2x+3y+6=0

That is, 2x—3y=6



Case 2: a=-2 and b=3
Now, the equation of the line is 3x—2y+6=0
That is,-3x+2y =6

Therefore, the required equation of the lines are 2x-3y =6 and —3x+2y=6.

3. What are the points on the y-axis whose distance from line §+%=1 IS 4

units.

Ans: Consider (0,b) as the point on the y-axis whose distance from line §+%:1

IS 4 units.

It can be written as 4x+3y-12=0— (1)
Compare equation (1) to the general equation of line Ax+Bx+C=0, we get
A=4,B=3 and C=-12

We know that the perpendicular distance (d) of a line Ax+By+C=0 from (x,y,)
IS,

J- |Ax + By, +C]|

JA? + B?
If (0,b) is the point on the y-axis whose distance from line §+%=1 is 4 units,
then

_14(0)+3(h) -12|
42 + 32

|3b-12]
5

4

4

By cross multiplication,

20=|3b 12|



20=+(3b-12)
Here, 20=(30-12) or 20=—(3b-12)
It can be written as

3b=20+12 or 3b=-20+12

Now we get,
=32 orp="2
3 3

Therefore, the required points are b :3—32 and b =%8.

4. Find the perpendicular distance from the origin to the line joining the
points (cos@,sin #)and(cos ¢,sin ¢)

Ans: The equation of the line joining the points (cosé,sing) and (cosg,sing) IS,
(cos @,sin @) and(cos ¢,sin @)

sing—sin@

y—sinf =
COS ¢ —C0s

(x—cosd)

By cross multiplication,

y(cos ¢ —cos &) —sin 8(cos ¢ — cos ) = x(sin ¢ —sin &) —cos G(sin ¢ —sin &)

X(sin @ —sin @) + y(cos ¢ —cos @) + cos &sin ¢ — cos gsin @ —sin G cos g +sin & cosd =0
X(sin @ —sin @) + y(cos ¢ —cos &) +sin(¢p—6) =0

Ax+By+C =0, where A=sind—sing,B=cosg—cos@, and C =sin(¢—0)

It is known that the perpendicular distance (d)of a line Ax+By+C=0 from a point

(%, Y,) is,
J- |Ax, + By, +C]|
JA2 4 B?

Thus, the perpendicular distance (d) of the given line from point (x,,y,)=(0,0) is,



_ | (sin @ —sin ¢)(0) + (cos ¢ —cos &) (0) +sin(¢— ) |
\[(sin 0 —sin ¢)* + (cos ¢ — cos 6)?

d

|sin(¢—0)|

- \,/sin2 6 +sin® ¢ —2sin @sin ¢ +cos® ¢+ cos? @ — 2coS ¢ cos &

Group the terms,

_ |sin(¢—0)|
\/(sinz 0+c0s” 0)+(sin ¢ +cos’ ¢) —2(sin Osin +cos ¢ cos 6)

__ |sin(g-0)|
J1+1-2(cos(¢—0))

__ |sin(g-0)|
J2(L—cos(p—0))

__ |sin(¢p-0)]

\/Z(ZSinZ(MD

2

_ Isin(¢-0)|

23in(¢_6j

2

Therefore, the perpendicular distance from the origin to the line joining the points
|sin(¢-0)|

23in(¢_g)
2

5. Find the equation of the line parallel to y-axis and draw through the point
of intersection of the lines x-7y+5=0 and 3x+y=0.

(cos 8,sin @) and(cos ¢,sin ¢) IS

Ans: The equation of any line parallel to the y -axis is of the form x=a — (1)

The two given lines are x—7y+5=0—(2)
3X+y=0—>(3)

Solve equation (2) and (3), we get x=—2—52 and y:%

Thus, (—%gj is the point of intersection of lines (2) and (3).



Since line x=a passes through point (—E,Ej,
22°22

5

a:__
22

Therefore, the required equation of the line is x :—%.

6. Find the equation of a line drawn perpendicular to the line §+%:1 through

the point, where it meets the y -axis.
Ans: Here, the equation of the given line is %Jr% =1

This equation can be written as 3x+2y-12=0

Rewrite as,

yz_?3x+6, which is of the form y=mx+c

Now, Slope of the given line :_?3

N

2

Substitute x with 0 in the equation of the given line,

. Slope of line perpendicular to the given line = -

w(nN

Let the given line intersect the y-axis at (0, y).

—=1l=y=6

o <<

. The given line intersects the y -axis at (0,6).



The equation of the line that has a slope of % and passes through point (0,6) is,
(y-6)=2 (x-0)

Cross multiply and expand brackets,

3y —18=2x

2x—-3y+18=0

Therefore, the required equation of the line is 2x-3y+18=0.

7. Find the area of the triangle formed by the line y—x=0, x+y=0 and x-k =0
Ans: It is given that,

y—x=0—->()

X+y=0—(2)

x—k=0->(3)

Here, the point of intersection of lines (1)and (2) is,
x=0and y=0

The point of intersection of lines (2) and (3) is,
x=k and y=—k

The point of intersection of lines (3)and (1) is,

x=k and y=k

Now, the vertices of the triangle formed by the three given lines are (0,0), (k,—k)
and

(k).

Here the area of triangle whose vertices are (x,, ;). (X, y,) and (x;,y;) is,



1
Py =¥s) 45 (v =)+ % (v - v, )
So the area of triangle formed by the three given lines,

= % |0(~k —k) +k(k —0) +k(0+k)| square units

=%‘k2 +k?|square units
We get,
=1‘2k2‘

2

=k? square units

Therefore, the area of the triangle formed by the line y—x=0, x+y=0 and x-k=0
IS k? square units.

8. Find the value of p so that the three lines 3x+y-2=0, px+2y-3=0 and
2x—y—3=0 may intersect at one point.

Ans: It is given that,
X+y-2=0—->()
px+2y—-3=0—(2)
2x—y-3=0—>(3)

Solve equations (1) and (3) to get
x=1land y=-1

Here, the three lines intersect at one point and the point of intersection of lines (1)
and (3)will also satisfy line (2)

p@+2(-1)-3=0



Therefore, the value of p is 5.

9. If three lines whose equations are y=mx+c, y=myx+c,, and y=m,x+c, are
concurrent, then show that m,(c,—c,)+m,(c,—c,)+m,(c, —c,)=0.

Ans: Itis given that,
y=mx+¢ —> ()

y=m,X+c¢, > (2)

y =m,Xx+c; — (3)

Subtract equation (1) from (2),
0=(m,—m)x+(c,—c,)

:>(ml—m2)x:cz—cl

C,—C
m, —m,

X =

Substitute this value in equation (1)

y=ml[c"-_cl J+cl
m, —m,

Multiply the terms,

C,—m
me, ~mg, |

Y= m,—m, '

Take LCM,



m,C, —m,C, + MG, —M,C,

y:

m —m,
y= m,C, —M,G
m, —m,
Here,

( =G ,mlcz_mzcl] is the point of intersection of lines (1) and (2)
m, —m, m,—m,

Lines (1), (2)and (3) are concurrent. So the point of intersection of lines (1) and
(2) will satisfy equation (3).

m,C, —M,G, :mg[ C,—G j_’_cg
m, —m, m, —m,
Multiply the terms and take LCM,

mc, —M,G — M,C, — M, +C;M, —CMy
m, —m, m, —m,

By cross multiplication,

m,C, —m,c, —Mm,C, + m,¢, —C;m, +c,m, =0

Take out the common terms,

m, (¢, —¢;)+m,(c,—c,)+my(c,—¢c,)=0

Therefore, If three lines whose equations are y =mx-+c,, y=m,x+c,, and y=m,x+c,

are concurrent, then m,(c, —¢,)+m,(c,—¢,)+m,(c, —¢c,)=0.

10. Find the equation of the line through the points (3,2) which make an angle
of 45" with the line x-2y=3

Ans: Let the slope of the required line be m, .



The given line can be written as,

yzgx—g, which is of the form y=mx+c

Now, slope of the given line is
—
22

It is given that the angle between the required line and line x—2y=3 is 45 .

If 6 is the acute angle between lines I, and I, with slopes m, and m, respectively,
then

mz _ml
1+mm,

tan@ =

Now, tan45’ = M
1+mm,

Substitute the values,

1
——m,

2
1+ M
2

=1=

Take LCM,

@

2+m,
2

=1=

1-2m,
2+m,

:>1=J_{1_2ml]
2+m

=1=




:31:1—2m10r1:_ 1-2m,
2+m, 2+m,

=2+m =1-2m Or 2+m =-1+2m,

::nhz—%orn5=3

Case1: m =3

The equation of the line passing through (3,2) and having a slope of 3 is,
y—2=3(x-3)

Expand bracket,

y—2=3x-9

X—-y=7

Case2: m = L
3
The equation of the line passing through (3,2) and having a slope of —% IS

1
_2=—-=(x-3
y 3( )

Cross multiply and expand bracket,
3y—-6=—x+3
X+3y=9

Therefore, the equations of the line are 3x—y=7 and x+3y=9.

11. Find the equation of the line passing through the point of intersection of
the line 4x+7y-3 =0 and 2x-3y+1=0 that has equal intercepts on the axes.



Ans: Let the equation of the line having equal intercepts on the axes be XY

a a
It can be written as,
x+y=a—(1)
Solve equations 4x+7y-3=0 and 2x—-3y+1=0, we get x=% and y=%

(%%) IS the point of the intersection of the two given lines.

- - - 1 5y 1 5
Since equation (1) passes through point | =, = |, —+-—==
q 1) p anp (13’13) 13713 2
6
= a=—
13

Thus, Equation (1) becomes x+y:% that is, 13x+13y =6

Therefore, the required equation of the line 13x+13y =16.

12. Show that the equation of the line passing through the origin and making

an angle ¢ with the line y=mx+c, is L -_mE@nd
X l¥mtand

Ans: Let the equation of the line passing through the origin be y=mx.

If this line makes an angle of 9 with line y=mx+c, then angle ¢ is,

m, —m
1+mm

tan @ =

Substitute the values,




Case 1: tang =X

1+*m
X

:>tan6+lmtanezx—m

X X

:>m+tan0:X(1—mtan6’)
X

Yy _ m+tand
X l-mtané@
X
~—m
Case 2: tang=—| -
1+Xm
X
Y m
tang =—| X
1+Xm
X
:>tan¢9+lmtan0=—l+m
X X

:>X(1+mtan0):m—tan«9
X

Rewrite as,




Yy m—tan @

X l+mtané

Hence, it is shown that the equation of the line passing through the origin and

making an angle gwith the line y=mx+c, is y_mxtno
X 1Fmtané

13. In what ratio, the line joining (-1,1) and (5,7) is divisible by the line
X+y=47?

Ans: The equation of the line joining the points (-1,1) and (5,7) s,

7-1
—1=—"(x+1
y 5+1( )

y—1=g(x+1)

X—=y+2=0—>()

The equation of the given line is x+y—-4=0—(2).

The points of intersection of line (1) and (2) is x=1 and y=3.

Let point (1,3) divide the line segment joining (-1,1) and (5,7) in the ratio 1:k.

Then, by section formula,

(L3) = ( k(-1 +1(5) k(1) +1(7)j

1+k ' 1+k

Simplify,

-k+5 k+7j

=13 = y—
&3 (1+k 1+k

—k+5_1 k+7_3

1+k T 1+k

—k+5=1
1+k




By cross multiplication,
=-k+5=1+Kk

=2k=4
=k=2

Therefore, the line joining the points (-1,1) and (5,7) is divided by line x+y=4 in
the ratio 1:2.

14. Find the distance of the line 4x+7y+5=0 from the point (1,2) along the line
2x—y=0

Ans: The given lines are 2x—y=0—(1)

4x+7y+5=0—(2)

P(,2) isapointon line(1).

Let Q be the point intersection of line (1) and (2).

\\H| a
(.
\Ex-vﬂj
\h
‘\\Pu.z]

H""\-\.

Ax+Ty+5=0 \

Solve equations (1) and (2) to get X:I_: and Y=g

Now, Coordinates of point B are [I—g_g’j

Use distance formula to obtain the distance between points Pand Q,



PQ:\/(1+EJ +(2+§j units
18 9

Take LCM,

5] e

Rewrite as,
2 2
=\/( 23 J +(§j units
2x9 9
2 2 2
2] (3] (2 wnis
9 )2 9
2
:\/(éj +(1+lj units
9 4

_23 5 Units
4

23J§

="Zx == units
9 2

units

23\/_
18

Therefore, the required distance is == units,

235
18

15. Find the direction in which a straight line must be drawn through the
points (-1,2) so that its point of intersection with line x+y=4 may be at a

distance of 3 units from this point.

Ans: Consider y=mx+c as the line passing through the point (-1,2).

Then,



2=m(-1)+c

=2=—m+cC

=Cc=m+2

Substitute the value of c,
y=mx+m+2—(2)

Now, the given line is,
X+y=4—-(2)

Solve both equations,

X:2—m and y:5m+2
m+1 m+1
(Z_m, 5m+2) is the point of intersection of lines (1) and (2).
m+1 m+1

Given that, the point is at a distance of 3 units from (-1,2)

By distance formula,

2 2
\/(Z—mﬂj +(5m+2_2j s
m+1 m+1
Square both sides,

(2—m+m+1j2 [5m+2—2m—2j2 5
iU g =3

m+1 m+1

9 9m?
= 2T 2 =9
(m+1)° (m+1)

Divide the equation by 9,

1+m?
(m+1)?

By cross multiplication,



1+m? =m?+1+2m
=2m=0
=m=0

Therefore, the slope of the required line must be zero that is, the line must be
parallel

to the x-axis.

16. The hypotenuse of a right angled triangle has its ends at the points (1,3)
and (-4,1) . Find the equation of the legs (perpendicular sides) of the triangle.

Ans: Consider PQR as the right angles triangle where /R =90

Here, infinity such lines are present.

m is the slope of PR

Then, the slope of QR = _Fl

Equation of PRis,
y—-3=m(x-1)
By cross multiplication,

_ 1
m(y—3)

Equation of QRis,

-1
T m(x+4)

By cross multiplication
X+4=—-m(y-1)

If m=0,



y—3=0, x+4=0
If m=oo,

x-1=0, y-1=0
Thatis, x=1, y=1

Therefore, the equation of the legs (perpendicular sides) of the triangle is x=1, y=1

17. Find the image of the point (3,8) with respect to the line x+3y=7 assuming
the line to be a plane mirror.

Ans: Given that,

X+3y=7—>()
Consider B(a, b)as the image of point A(3,8)
So line (1) is perpendicular bisector of AB.

® (3.8

®+3y=7

® B(ab)

b—
a—

o

Slope of AB=

w

Slope of line (1) :—%



Line (1) is perpendicular to AB

Then,
()
a—-3 3
= b-8 =1
3a-9

By cross multiplication,

b-8=3a-9

3a-b=1-(2)

We know,

Mid-point of AB = (aTJ“Q’ b_eraj

So the mid-point of line segment AB will satisfy line (1).

From equation (1),

(2} ofeg)

By further calculation,

a+3+3b+24=14
On further simplification,

a+3b=-13—->(3)
Solve equations (2) and (3),

a=-land b=-4

Therefore, the image of the given point with respect to the given line is (-1,-4).



18. If the lines y=3x+1 and 2y =x+3 are equally indicated to the line y=mx+4
, find the value of m

Ans: The equation of the given lines are y=3x+1
2y =Xx+3—->(2)
y=mx+4—(3)

Slope of line(1) is m =3
Slope of line (2) is m, =%

Slope of line (3)ism,=m

We know that the lines (1) and (2) are equally inclined to line (3) which means
that the angle between lines (1) and (3)equals the angle between lines (2) and (3).

ml_m3|:|m2_m3|
1+ mlm3‘ ‘1+ m2m3‘

Substitute the values,

1
3-m|_ oM
1+3m| 1+;m‘
Take LCM
3—m|_‘1—2m|
1+3m| |m+2]

It can be written as,
3-m _J{l—ij
1+3m (m+2

Here,




B m+2

3-m 1-2m or 3-m _ (1-2m
1+3m m+2 1+3m

If 3-m :1—2m
1+3m m+2

By cross multiplication,
B-m)(m+2)=(1-2m)(1+3m)
=-m’+m+6=1+m-6m’
=5m*+5=0

Divide the equation by 5
=m*+1=0

= m=+/-1, which is not real.

Therefore, this case is not possible.

if 3-m __(1—2mj

1+3m \m+2

By cross multiplication,

B-m)(Mm+2)=—1—-2m)(1+3m)
— —m? +m+6:—(1+m—6m2)

=7m*-2m-7=0

Here we get,

22447

2(7)

o 2221449

14

Rewrite as,



Thus, the required value of m is

1452
=

19. If sum of the perpendicular distance of a variable point P(x,y) from the
lines x+y-5=0 and 3x-2y+7=0 is always 10. Show that P must move on a
line.

Ans: Given that,
X+y-5=0—>()
X-2y+7=0—>(2)

Here the perpendicular distances of P(x,y) from lines (1) and (2)are written as,

d :M and d :M
CJor ey © e+ (-2)7
-5 |3x—=2y+7|
Nw, d = XFY =51 anq g —I3¥=2y+7]
1 \/E 2 \/E

We know that d, +d, =10

Substitute the values,

|x+y—5|+|3x—2y+7|_

V2 V13

:>\/l_3|x+y—5|+\/§|3x—2y+7|—10\/%=0

10

It can be written as,
\fl_S(x+ y—5)+«/§(3x—2y+7)—10\/%=0
Assume (x+y-5) and (3x—2y+7) are positive,

J13x+ 13y =513 +32x - 242y + 74/2 —10426 =0



Take out the common terms,

x(V13 +3v2) + y(\13 - 24/2) + (7+/2 =513 —-104/26) = 0, which is the equation of a line.
Similarly, we can find the equation of line for any signs of (x+y-5) and
(Bx=2y+7).

Therefore, point P must move on a line.

20. Find equation of the line which is equidistant from parallel lines
9x+6y—7=0 and 3x+2y+6=0.

Ans: The equation of the given lines are 9x+6y—-7=0—(1)
3X+2y+6=0—>(2)
Consider P(h,k) be the arbitrary point that is equidistant from lines (1) and (2).

Here, the perpendicular distance of P(h,k) from line (1) is,

4 |9h+6k-7]
t(9)% +(6)
_|9h+6k-7|

\117

_|9h+6k—7]

313

Similarly, the perpendicular distance of P(h,k) from line (2) is,

_[3h+2k+6]

VB +(2)°

_|3h+2k +6]

J13

We know that P(h,k) is equidistant from lines (1) and (2)

d,

Thatis, d, =d,



Substitute the values,

|9h+6k—7]| |3h+2k+6]

313 V13

=|9h+6k—-7|=3|3h+2k +6]|

=|9h+6k —7|=+3(3h+ 2k +6)

Now, 9h+6k —7 =3(3n+2k +6) Or 9h+6k —7 =-3(3n+ 2k +6)
= 9h+6k -7 =3(3h+2k +6) IS not possible as,
9h+6k —7 =3(3h + 2k + 6)

—7=18 ,which is wrong

We have,

9h+6k —7=-3(3h+ 2k +6)

By multiplication

9h+6k —7=-—9nh—-6k —18

=18h+12k +11=0

Therefore, the required equation of the line is 18x+12y+11=0.

21. A ray of light passing through the point (1,2) reflects on the x-axis at point

A and the reflected ray passes through the point (5,3). Find the coordinates of
A.

AnNs:



A A

\-B(Mi T c(s5,3)
5 : @
' AO
< »

A(a,0) X

A 4

Consider the coordinates of point A as (a,0)

Construct a line (AL)which is perpendicular to the x-axis

Here, the angle of incidence is equal to angle of reflection.
That is,

ZBAL=ZCAL=Y

ZCAX =0

It can be written as,

ZOAB=180"—(0+24) =180" — [9 +2(90" - 9)]

=180 -0-180" +20
=0

Now, /BAX =180 -6

o

Slope of line AC _3-0
5-a

tanazia(l)
5-a



2—
—a

o

Slope of line AB=

-

tan (180° - 6?) = ﬁ

IS

= —tanf =

-

—a

IS

=tand =

-

a_

From equations (1) and (2),

3 _ 2
5-a a-1

By cross multiplication,

3a-3=10-2a
13
Sa=—
5

Therefore, the coordinates of point A are (%,oj.

22. Prove that the product of the lengths of the perpendiculars drawn from
the points ( az—bz,o) and (— az—bz,o) to the line gcoseJr%sin@:l IS b?.

Ans: Given that,

lcosaJrlsinH:l
a b

Rewrite as,

bxcos@+aysinfd—ab=0— (1)



Here, the length of the perpendicular from point (\/az—bz,o) to line (1) Is,

‘bcosé?(»\/a2 —b2)+asin 6(0)—ab
- Jb?cos? 6 +a’sin2 @
‘bcosé?x/a2 —b? —ab‘

Jb?cos? 6 +a’sin2 @

Py

Similarly, the length of the perpendicular from point (— az—bz,o) to line (2) is,

‘b cos@(—o\}a2 —b® )+ asin 6(0)—ab
- Jb?cos? 6+ a?sin2 @
bcos@/a® —b? +ab

Jb?cos? 6 +a?sin?

P,

Multiply equations (2) and (3),

‘bcos&«/az b2 —abll (b cosg\a? —b? +ab)‘

PP, =

2
(«/bz cos® @+ a?sin? 0)

‘(b cos@+a® —b? —ab)(bcos OVa?—b? + ab)‘

(b2 cos? @ +a? sin? 0)

From the formula,

‘(b cosO+/a? —b? )2 — (ab)?

(b2 cos? @ +a’sin? 9)

Square the numerator,

‘bz cos? 6?(a2 —bz)—azbz‘

- (b2 cos? 6+ a’ sin? 6?)

Expand using formula,



‘azb2 cos? 6 —b* cos? 6 —a’h?

b%cos® @ +a’sin’ @

Take out the common terms,

b?|a? cos? & —b? cos? 6 —a?

b%cos®@+a’sin’ @

b?|a’® cos? @ —b? cos? # —a?sin? & —a® cos® 6?‘

b’ cos® 6 +a’sin® @
Here, sin® @+cos® @ =1 (trigonometric identity)

b2

—(b2 cos? 6+ a’ sin? 9)‘

b%cos? & +a’sin® @

~ b? (b2 cos’ 8 +a?sin’ 6)

- (b2 cos® @ +a’sin? 0)

Cancel common terms,

Hence, proved that the product of the lengths of the perpendiculars drawn from the

points ( az—bz,o) and (— az—bz,o) to the line fcosm%sine:l IS b?.
a

23. A person standing at the junction (crossing) of two straight paths
represented by the equation 2x-3y+4=0 and 3x+4y-5=0 wants to reach the

path whose equation is 6x—7y+8=0in the least time .Find equation of the path

that he should follow.
Ans: Given that,
2x—=3y+4=0—> (1)
3X+4y-5=0—(2)

6Xx—7y+8=0—>(3)



Here, the person is standing at the junction of the paths represented by lines
(1) and (2).
Solve equations (1) and (2),

~~1 and y=— 22
17 17

Thus, the person is standing at point (;—71%)

It is known that the person can reach path (3)in the least time if he walks along the

perpendicular line to (3) from point (1—1 QJ

717

Here, the slope of the line (3) =$

Now, the slope of the line perpendicular to line (3) =

TN
N o
;_/

So the equation of line passing through point (

el
y—— [=—=| Xx+—=
17 6 17

— 6(17y —22) =—7(17x+1)

\||H
||\>
N

Jand having a slope of — s,

By multiplication,
102y -132=-119x~7

=119x+102y =125

Therefore, the path that the person should follow is 119x+102y =125.



