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Chapter 10
Straight Lines

Exercise 10.1
Question 1

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

Answer:
Let ABCD be the given quadrilateral with vertices A (-4, 5), B (0, 7), C(5.-5) and D (-4,-2).

Now let us plot the points on the Cartesian plane by joining the points AB, BC, CD, and AD which
gives us the required quadrilateral.
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D(-4,-2)

To find the area, draw diagonal AC

So, area (ABCD) = area (AABC) + area (AADC)

Then, area of triangle with vertices (x1,y1) , (X2, y2) and (x3,y3) is
Are of AABC =% [x1 (y2-y3) + X3 (y3-y2) + X3 (y1 - y2)]

=% [-4(7+5)+0(-5-5)+5(5-7)] unit?
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=% [-4 (12) + 5 (-2)] unit?

=15 (58) unit2

=29 unit?

Are of AACD =% [x1 (y2 - y3) + X2 (V3 - Y1) + X3 (Y1-y2)]
=% [-4(-5+2)+5(-2-5) + (-4) (5- (-5))] unit?
=% [-4 (-3) +5 (-7) - 4 (10)] unit?
=15 (-63) unit?
=-63/2 unit?

Since area cannot be negative area A ACD = 63/2 unit?

Area (ABCD) =29 + 63/2
=121/2 unit?

Question 2

6262969699

The base of an equilateral triangle with side 2a lies along the y-axis such that the mid-point

of the base is at the origin. Find vertices of the triangle.

Answer:

YA

A
< s >
x; s (9] s C X

4 g 2a ’,’ >
A
v'Y

Let us consider ABC be the given equilateral triangle with side 2a.

Where, AB=BC=AC=2a

In the above figure, by assuming that the base BC lies on the x axis such that the midpoint
of BC is at the origin i.e. BO = OC = a, where O is the origin.
The co-ordinates of point C are (0, a) and that of B are (0,-a)
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Since the line joining a vertex of an equilateral A with the mid-point of its opposite side is
perpendicular.

So, vertex A lies on the y -axis

By applying Pythagoras theorem

(AC)2 = 0A2 + 0C2

(2a)?=a2+0C2

4a2 - a2=0C2

3aZ = 0(C?

0C=V3a

Co-ordinates of point C = \/Sa, 0

= The vertices of the given equilateral triangle are (0, a), (0, -a);(+/3a,0) Or (0, a), (0, -a) and (-V3a,
0)

Question 3

Find the distance between P (x1, y1) and Q (x2, y2) when:
(i) PQ is parallel to the yaxis,
(ii) PQ is parallel to the x-axis.

Answer:

Points P (x1, y1) and Q(x2, y2)
(i) When PQ is parallel to y axis then x; = x»

So, the distance between P and Q is given by =/ (x; — x1)% + (v, — y1)?

=2 — y1)?

=|y2 =l

(ii) When PQ is parallel to the x-axis then y1 = y»

So, the distance between P and Q is given by = \/(x, — x1)2 + (y, — y1)?

= (x; — x1)?

=| x — x1|
Question 4
Find a point on the x-axis, which is equidistant from the points (7, 6) and (3, 4).
Answer:

Let us consider (a, 0) be the point on the x-axis that is equidistant from the point (7, 6) and (3, 4).
So,

Now, let

JT—a)2+ (6+0)2 =/3-a)2+ (4—0)2

V49 + a? 14a + 36 =V9 + a? 6a + 16
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Va? + 14a +58 =Va? + 6a + 15

Now, let us square on both the sides we get,
a2—-14a+85=a2—-6a+25

-8a =-60

a=160/8

=15/2

=~ The required point is (15/2, 0)

Question 5

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

Answer:

The co-ordinates of mid-point of the line segment joining the points P (0, - 4) and B (8, 0) are
(0+8)/2, (-4+0)/2 = (4, -2)

The slope ‘m’ of the line non-vertical line passing through the point (x1, y1) and (X2, y2) is given by
m = (y2 - y1)/(X2 — x1) where, x # x1

The slope of the line passing through (0, 0) and (4, -2) is (-2-0)/(4-0) =-1/2

=~ The required slope is -1/2.

Question 6

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

Answer:

The vertices of the given triangle are (4, 4), (3, 5) and (-1, -1).

The slope (m) of the line non-vertical line passing through the point (x1, y1) and
(x2, y2) is given by m = (y2 - y1)/(x2 - X1) where, x # x1

So, the slope of the line AB (m1) = (5-4)/ (3-4)=1/-1=-1

the slope of the line BC (m2) = (-1-5)/(-1-3) =-6/-4=3/2

the slope of the line CA (m3) = (4+1)/(4+1)=5/5=1

[t is observed that, mi.mz=-1.1=-1

Hence, the lines AB and CA are perpendicular to each other

=~ given triangle is right-angled at A (4, 4)

And the vertices of the right-angled A are (4, 4), (3, 5) and (-1, -1)

Question 7

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

We know that, if a line makes an angle of 30° with the positive direction of y-axis measured anti-
clock-wise, then the angle made by the line with the positive direction of x- axis measure anti-
clock-wise is 90° + 30° = 120°

=¥

=~ The slope of the given line is tan 120° = tan (180° - 60°)

- tan 60°

-V3

Question 8
Find the value of x for which the points (x, - 1), (2, 1) and (4, 5) are collinear.

Answer:

If the points (x, - 1), (2, 1) and (4, 5) are collinear, then Slope of AB = Slope of BC
Then, (1+1)/(2-x) = (5-1)/(4-2)
2/(2-x)=4/2
2/(2-x)=2
2=2(2-x)
2=4-2x
2x=4-2
2x=2
x=2/2
=1
=~ The required value of x is 1.

Question 9
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Without using distance formula, show that points (- 2, - 1), (4, 0), (3, 3) and (-3, 2) are the
vertices of a parallelogram.

Answer:

Let the given pointbe A (-2,-1),B (4,0),C(3,3)and D (-3, 2)

So now, The slope of AB = (0+1)/(4+2)=1/6

The slope of CD = (3-2)/ (3+3) =1/6

Hence, slope of AB = Slope of CD

~AB || CD

Now,

The slope of BC=(3-0)/ (3-4) =3/-1=-3

The slope of CD = (2+1)/ (-3+2) =3/-1=-3

Hence, slope of BC = Slope of CD

~ BC | CD

Thus the pair of opposite sides are quadrilateral are parallel, so we can say that ABCD is a
parallelogram.

Hence the given vertices, A (-2, -1), B (4, 0), C(3, 3) and D (-3, 2) are vertices of a parallelogram.

Question 10

Find the angle between the x-axis and the line joining the points (3, -1) and (4, - 2).
Answer:

The Slope of the line joining the points (3, -1) and (4, -2) is given by

m = (y2 - y1)/(X2 — x1) where, x # x1

m = (-2 -(-1))/(4-3)

=(-2+1)/(4-3)

=-1/1

=-1

The angle of inclination of line joining the points (3, -1) and (4, -2) is given by tan 6 = -1
0 =(90° + 45°) = 135°

=~ The angle between the x-axis and the line joining the points (3, -1) and (4, -2) is 135°.

Question 11
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The slope of a line is double of the slope of another line. If tangent of the angle between them
is 1/3, find the slopes of the lines.

Answer:

Let us consider ‘m1’ and ‘m’ be the slope of the two given lines such that m1 = 2m
We know that if 0 is the angle between the lines 11 and 12 with slope m1 and m2, then

my—m
1+ mqm,
Given here the tangent of the angle between the two lines is 1/3
SO
1 m—=2m | i | -m |
37 l1+mymql = l142m?
1 —-m
3 1+2m?
Now case 1:

1+2m?2=-3m

2m2+1+3m=0

2m (m+1) + 1(m+1) =0

(2m+1) (m+1)=0

m=-1lor-1/2

If m = -1, then the slope of the lines are -1 and -2

If m = -1/2, then the slope of the lines are -1/2 and -1

Case 2:
1_ -m
37 1+2m?2

2m2-3m+1=0

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

2m(m-1)-1(m-1)=0

m=1or1/2

If m = 1, then the slope of the lines are 1 and 2

If m = 1/2, then the slope of the lines are 1/2 and 1

= The slope of the lines are [-1 and -2] or [-1/2 and -1] or [1 and 2] or [1/2 and 1]

Question 12

A line passes through (x1, y1) and (h, k). If slope of the line is m, show thatk -y1 =m (h -
x1).

Answer:

Given: the slope of the line is ‘m’

The slope of the line passing through (x1, y1) and (h, k) is (k- y1)/ (h - x1)
So,

(k-y1)/ (h-x1)=m
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(k-y1) =m (h-x1)
Hence proved

Question 13

If three points (h, 0), (a, b) and (0, k) lie on a line, show thata/h+b/k=1
Answer:

Let us consider if the given points A (h, 0), B (a, b) and C (0, k) lie on a line
Then, slope of AB = slope of BC
(b-0)/(a-h)=(k-b)/(0-a)

let us simplify we get,

-ab = (k-b) (a-h)

-ab = ka- kh -ab +bh

ka +bh = kh

Divide both the sides by kh we get,
ka/kh + bh/kh = kh/kh
a/h+b/k=1

Hence proved.

Question 14

Consider the following population and year graph (Fig 10.10), find the slope of the line AB
and using it, find what will be the population in the year 2010?
Y:

A
g 102 -
e
o
£ gFd 2
< / B(1995,97)
5 924
S / A(1985,92)
& dedi
T T I I I >y
1985 1990 1995 2000 2005 2010
Years
Answer:

We know that, the line AB passes through points A (1985, 92) and B (1995, 97),
Its slope will be (97 - 92)/ (1995 - 1985) =5/10=%
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Let ‘y’ be the population in the year 2010. Then, according to the given graph, AB must pass through
point C (2010, y)

So now, slope of AB = slope of BC
1 y—97

2 2010-1995

15/2=y-97

y=7.5+97=104.5

=~ The slope of the line AB is 1/2, while in the year 2010 the population will be 104.5 crores.

Exercise 10.2
In Exercises 1 to 8, find the equation of the line which satisfy the given conditions:

Question 1

Write the equations for the x-and y-axes.
Answer:

The y-coordinate of every point on x-axis is 0.
-~ Equation of x-axis is y = 0.
The x-coordinate of every point on y-axis is 0.
-~ Equation of y-axis is x = 0.

Question 2
Passing through the point (- 4, 3) with slope 1/2
Answer:

Given:

Point (-4, 3) and slope, m=1/2

We know that the point (x, y) lies on the line with slope m through the fixed point (xo,
yo), if and only if, its coordinates satisfy the equation y - yo = m (X - Xo)
So,y-3=1/2 (x-(-4))

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

2(y-3)=x+4

2y-6=x+4

x+4-(2y-6)=0

Xx+4-2y+6=0

x-2y+10=0

=~ The equation of the lineis x - 2y + 10 = 0.

Question 3
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Passing through (0, 0) with slope m.
Answer:

Given:

Point (0, 0) and slope, m =m

We know that the point (x, y) lies on the line with slope m through the fixed point (xo, yo), if and
only if, its coordinates satisfy the equation y - yo = m (X — Xo)

So,y-0=m (x-0)

y = mx

y-mx=0

~ The equation of the line is y - mx = 0.

Question 4

Passing through (2, 2\/ 3) and inclined with the x-axis at an angle of 759
Answer:

Given: point (2, 2v/3) and 8 = 75°

Equation of line: (y - y1) = m (X - X1)

Where, m = slope of line = tan 8 and (x1, y1) are the points through which line passes
-~ m = tan 75°

75° = 45° + 30°

Applying the formula:

tan A+Btan B
tan(A+B)=——
( ¥ ) 1—tan A .tan B

1
tan 45%+B tan 30° _ 1+\/_§
1—tan 45%an 300 11— L

an an 1 \/§

tan(45 + 30) =

V3+1
3-1

Lets we get 750211123 \/— =2++3

We know that the pomt (%, y) lies on the line with slope m through the fixed point (x1,
y1), if and only if, its coordinates satisfy the equation y - y1 = m (x - x1)

Then, y - 2vV3 = (2 +V3) (x - 2)

y-2V3=2x-4+v3x-2+3

y=2x-4+ V3x

2+V3)x-y-4=0

= The equation of the line is (2 + V3) x -y - 4 = 0.

tan 75%=

Question 5

Intersecting the x-axis at a distance of 3 units to the left of origin with slope -2.
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Answer:

Given:

Slope, m = -2

We know that if a line L with slope m makes x-intercept d, then equation of L is
y =m(x - d).

If the distance is 3 units to the left of origin then d = -3

So,y = (-2) (x-(-3))

y=(-2) (x+3)
y=-2Xx-6
2x+y+6=0

=~ The equation of the line is 2x + y + 6 = 0.

Question 6

Intersecting the y-axis at a distance of 2 units above the origin and making an angle of 300
with positive direction of the x-axis.

Answer:

Given: 8 = 30°

We know that slope, m =tan 6

m = tan30° = (1/V/3)

We know that the point (%, y) on the line with slope m and y-intercept c lies on the line if and only if
y = mX + C.

If distance is 2 units above the origin, c = +2
So,y=(1/V3)x +2

y=(x+2V3)/V3

V3y=x+2V3

x -3 y + 2V3=0

= The equation of the line is x - V3 'y + 2V3 = 0.

Question 7
Passing through the points (-1, 1) and (2, - 4).
Answer:

Given:
Points (-1, 1) and (2, -4)
We know that the equation of the line passing through the points (x1, y1) and (x2, y2) is given by
Y2~ Y1
(x — x1)

y-y1==-
2
-4-1
y-yi=—— (x = (=1

—x1
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y-1=-5/3(x+1)

3(y-1)=(-5) (x+1)

3y-3=-5x-5

3y-3+5x+5=0

5x+3y+2=0

= The equation of the line is 5x + 3y + 2 = 0.

Question 8

Perpendicular distance from the origin is 5 units and the angle made by the perpendicular
with the positive x-axis is 30o0.

Answer:

Given: p=5and w = 30°

We know that the equation of the line having normal distance p from the origin and angle w which
the normal makes with the positive direction of x-axis is given by X cos w + y sin w = p.
Substituting the values in the equation, we get

x c0s30° + y sin30° = 5

x(V3/2)+y(1/2)=5

V3x+y=5(2)=10

V3x+y-10=0

». The equation of the line is V3 x + y - 10 = 0.

Question 9

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

Answer:

Given:

Vertices of APQRi.e.P (2,1),Q(-2,3)and R (4, 5)
Let RL be the median of vertex R.

So, L is a midpoint of PQ.

x1+x2 y1+y2)
2 2

We know that the midpoint formula is given by (

oL (%%3): (0,2)

We know that the equation of the line passing through the points (x1, y1) and (x2, y2) is

given by y-y1 =221 = (x — x)

X2— X1
2-5
y_SZE (X—4)
y-5=-3/-4 (x-4)
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(-4) (y-5) = (-3) (x- 4)
-4y +20=-3x+12

-4y +20+3x-12=0

3x-4y+8=0

=~ The equation of median through the vertex R is 3x - 4y + 8 = 0.

Question 10

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

Answer:

Given:
Points are (2, 5) and (-3, 6).
We know that slope, m = (y2 - y1)/(x2 - x1)
=(6-5)/(-3-2)
=1/-5=-1/5
We know that two non-vertical lines are perpendicular to each other if and only if their slopes are
negative reciprocals of each other.
Then, m = (-1/m)
=-1/(-1/5)
=5
We know that the point (x, y) lies on the line with slope m through the fixed point (xo,
y0), if and only if, its coordinates satisfy the equation y - yO = m (X - Xo)
Then,y -5=5(x-(-3))
y-5=5x+15
5x+15-y+5=0
5x-y+20=0
~ The equation of the lineis 5x -y +20=0

Question 11

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.

Answer:

We know that the coordinates of a point dividing the line segment joining the points (x1, y1) and

(x2, y2) internally in the ratio m: n are
(mx2+ nxi myp+ nyl)

m+n " m+n
(1 2)+n (1) 133)+n (0)) _ (Zﬂ i)
14+n ! 1+n 14n’ 14n

We know that slope, m = (y2 - y1)/(x2 - x1)
For more Info Visit - www.KITest.in
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=(3-0)/(2-1)
=3/1
=3

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

Then,m=(-1/m)=-1/3

We know that the point (x, y) lies on the line with slope m through the fixed point (xo, yo), if and
only if, its coordinates satisfy the equation y - y2 = m (X - Xo)

Here, the point is

24+n 3
(m,3m) 1 2+n

V-7 5 K-

3(+n)y-3)=(-(1 +n)x+ 2 +n)
31+n)y-9=-(1+n)x+2+n
(1+n)x+3(1+n)y-n-9-2=0
(1+n)x+3(1+n)y-n-11=0

~. The equation of the lineis (1+n)x+3(1+n)y-n-11=0.

Question 12

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

Answer:

Given: the line cuts off equal intercepts on the coordinate axesi.e.a=b.

We know that equation of the line intercepts a and b on x-and y-axis, respectively, which is
x/a+y/b=1

So,x/a+y/a=1

x+y=a..(1)

Given: point (2, 3)

2+3=a

a=5

Substitute value of ‘a’in (1), we get
Xx+y=5

x+y-5=0

=~ The equation of the lineisx+y -5 =0.

Question 13

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

Answer:
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We know that equation of the line making intercepts a and b on x-and y-axis, respectively, is x/a +
y/b=1...(1)

Given: sum of intercepts =9

a+b=9

b=9-a

Now, substitute value of b in the above equation, we get
x/a+y/(9-a)=1

Given: the line passes through the point (2, 2),
So,2/a+2/(9-a)=1

[2(9-a)+2a] /a(9-a)=1
[18-2a+2a]/a(9-a)=1

18/a(9-a)=1

18=a(9-a)

18 =9a-a2

a2-9a+18=0

Upon factorizing, we get

a2-3a-6a+18=0

a(a-3)-6(@-3)=0

(a-3)(a-6)=0

a=3ora=6

Let us substitute in (1),

Case 1 (a=3):

Thenb=9-3=6

x/3+y/6=1

2X+y=6

2x+y-6=0

Case 2 (a=6):

Thenb=9-6=3

x/6+y/3=1

X+2y=6

X+2y-6=0

= The equation of the lineis 2x+y-6=0o0orx + 2y - 6 =0.

Question 14

Find equation of the line through the point (0, 2) making an angle 2n/3 with the positive x-
axis. Also, find the equation of line parallel to it and crossing the y-axis at a distance of 2
units below the origin.

Answer:

Given:
Point (0, 2) and 6 = 21/3
We know that m = tan 0
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m = tan (21/3) = -V3

We know that the point (x, y) lies on the line with slope m through the fixed point (x0,
y0), if and only if, its coordinates satisfy the equation y - y0 = m (x - x0)
y-2=-V3(x-0)

y-2= V3x

V3x+y-2=0

Given, equation of line parallel to above obtained equation crosses the y-axis at a distance of 2 units
below the origin.

So, the point = (0, -2) and m = -V/3

From point slope form equation,

y-(-2)=-V3 (x-0)

y+2= V3 x

V3x+y+2=0

-. The equation of line is V3 x + y - 2 = 0 and the line parallel to itis V3 x +y + 2 = 0.

Question 15

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

Answer:

Given:
Points are origin (0, 0) and (-2, 9).
We know that slope, m = (y2 - y1)/(x2 - x1)
=(9-0)/(-2-0)
=-9/2
We know that two non-vertical lines are perpendicular to each other if and only if their slopes are
negative reciprocals of each other.
m=(-1/m)=-1/(-9/2)=2/9
We know that the point (x, y) lies on the line with slope m through the fixed point (x0,
y0), if and only if, its coordinates satisfy the equation y - y0 = m (x - x0)
y-9=(2/9) (x-(-2))
9y -9)=2(x+2)
Oy -81=2x+4
2x+4-9y+81=0
2x-9y+85=0
= The equation of line is 2x - 9y + 85 = 0.

Question 16

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.
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Answer:

Let us assume ‘L’ along X-axis and ‘C’ along Y-axis, we have two points (124.942, 20) and (125.134,
110) in XY-plane.
We know that the equation of the line passing through the points (x1, y1) and (x2, y2) is given by
_Y2=y1
y-yi=1— (x—x)
C-20=——"20 (1124, 942)
25:034-124.942
C- 20 T (L-124.942)
0.192 (C-20) =90 (L - 124.942)

L=22 (C- 20) + 124. 942
.192

= the required relation is L = OT (C-20) + 124.942

Question 17

The owner of a milk store finds that, he can sell 980 litres of milk each week at Rs. 14/litre and
1220 litres of milk each week at Rs. 16/litre. Assuming a linear relationship between selling price
and demand, how many litres could he sell weekly at Rs. 17/litre?

Answer:

Assuming the relationship between selling price and demand is linear.

Let us assume selling price per litre along X-axis and demand along Y-axis, we have two points (14,
980) and (16, 1220) in XY-plane.

We know that the equation of the line passing through the points (x1, y1) and (x2,y2) is

given by

y-y1==2"2 (x — xy)
X2— X1
1220-980

y-980 = — (x —14)

y-980 = =2 (x- 14)

y-980=120 (x - 14)

y =120 (x-14) + 980

When x = Rs 17/litre,

y =120 (17 - 14) + 980

y=120(3) +980

y =360 + 980 = 1340

=~ The owner can sell 1340 litres weekly at Rs. 17/litre.

Question 18

P (a, b) is the mid-point of a line segment between axes. Show that equation of the line is x/a
+y/b=2
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Answer:

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.

Yi

_P(ab)

S »
o B X

x1+xp Y1+y2)

We know that the midpoint is given by ( .

Since P is the midpoint of (a,b)

(5-77) =@D)
(G3) =@b

a=x/2andb=y/2

x=2aandy =2b

A= (0, 2b) and B = (23, 0)

We know that the equation of the line passing through the point (x1,x1)and
(x2, y2) is given by

y-y1=22L (x — xy)

X2— X1
0-2b
y-y2b a0 (x—=0)
y-y2b—(x)
~b

y-y2b—(x)
a(y-2b)=-bx

ay - 2ab =-bx

bx + ay = 2ab

Divide both the sides with ab, then
bx ay 2ab

—_— ==

ab ab ab
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Hence proved.

Question 19

Point R (h, k) divides a line segment between the axes in the ratio 1: 2. Find the equation of
the line.

Answer:

Let us consider, AB be the line segment such that r (h, k) divides it in the ratio 1: 2.
So the coordinates of A and B be (0, y) and (x, 0) respectively.

L
B @
2
R(hk)
\
o) S8 S

A 1

We know that the coordinates of a point dividing the line segment joins the points (x1, y1)

and (X2, y2) internally in the ratio m: n is
(mx2+ nxi my+ nyl)

)

m+n m+n

(1 O+2x) 1()+2 (0)) _ (h k)
14z ! 14z - !

(&5 -n

h=2x/3andk=y/3
x=3h/2 andy = 3k

~ A =(0,3k)and B =(3h/2, 0)
We know that the equation of the line passing through the points (x1, y1) and (x2, y2) is given by

_Y2=Y1
y-yi=7—-(x-x)
0-3k
y-3k = Th (x-0)

0
2
3h(y - 3k) = -6kx
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3hy - 9hk = -6kx

6kx + 3hy = 9hk

Let us divide both the sides by 9hk, we get,
2x/3h+y/3k=1

=~ The equation of the line is given by 2x/3h +y/3k =1

Question 20

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

Answer:

According to the question,

If we have to prove that the given three points (3, 0), (- 2, - 2) and (8, 2) are collinear,
then we have to also prove that the line passing through the points (3, 0) and (- 2, - 2)
also passes through the point (8, 2).

By using the formula,

The equation of the line passing through the points (x1, y1) and (x2, y2) is given by

W2 _
y-yniso = &)
(x-3)

-2-0
, ~23

y=—&-3)

-5y =-2(x-3)

-Sy=-2x+6

2x-5y=6

If 2x - 5y = 6 passes through (8, 2),

2x -5y =2(8)-5(2)

=16-10

=6

= RHS

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

proved. The given three points are collinear.

y-0=

Exercise 10.3

Question 1

Reduce the following equations into slope - intercept form and find their slopes and they -
intercepts.

D)x+7y=0

(ii)6x+3y-5=0

(iii)y =0
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Answer:

(i)x+7y=0

Given:

The equationisx+ 7y =0

Slope - intercept form is represented in the form ‘y = mx + ¢’, where m is the slope and c is the y
intercept

So, the above equation can be expressed as

y=-1/7x+0

=~ The above equation is of the form y = mx + ¢, where m =-1/7 and ¢ = 0.
(ii)6x+3y-5=0

Given:

The equation is 6x+ 3y -5=0

Slope - intercept form is represented in the form ‘y = mx + ¢’, where m is the slope and ¢
is the y intercept

So, the above equation can be expressed as

3y=-6x+5

y=-6/3x+5/3

=-2x+5/3

=~ The above equation is of the form y = mx + ¢, where m = -2 and ¢ = 5/3.

(iii)y=0

Given:

The equationisy =0

Slope - intercept form is given by ‘v = mx + ¢, where m is the slope and c is the y intercept
y=0xx+0

-~ The above equation is of the form y=mx + ¢, where m=0and c=0.

Question 2

Reduce the following equations into intercept form and find their intercepts on the axes.
(i)3x+2y-12=0

(ii)4x-3y=6

(iii) 3y +2 =0

Answer:

(i)3x+2y-12=0

Given:

The equationis 3x + 2y -12=0

Equation of line in intercept form is given by x/a + y/b = 1, where ‘a’ and ‘b’ are
intercepts on x axis and y - axis respectively.

So,3x+2y=12

now let us divide both sides by 12, we get

3x/12 + 2y/12=12/12
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x/4+y/6=1

=~ The above equation is of the form x/a + y/b =1, wherea=4,b=6
Intercept on x - axis is 4

Interceptony - axisis 6

(ii)4x-3y=6

Given:

The equationis 4x -3y =6

Equation of line in intercept form is given by x/a + y/b = 1, where ‘a’ and ‘b’ are
intercepts on x axis and y - axis respectively.

So,4x-3y=6

Now let us divide both sides by 6, we get

4x/6 - 3y/6=6/6

2x/3-y/2=1

x/(3/2) +y/(-2) =1

=~ The above equation is of the form x/a + y/b =1, where a =3/2,b=-2
Intercept on x - axis is 3/2

Intercept on y - axis is -2

(iii) 3y+2=0

Given:

The equationis 3y + 2 =0

Equation of line in intercept form is given by x/a + y/b = 1, where ‘@’ and ‘b’ are
intercepts on x axis and y — axis respectively.

So,3y=-2

Now, let us divide both sides by -2, we get

3y/-2=-2/-2

3y/-2=1

y/(-2/3)=1

=~ The above equation is of the form x/a + y/b =1, wherea=0,b =-2/3
Intercept on x — axis is 0

Intercept on y - axis is -2/3

Question 3

Reduce the following equations into normal form. Find their perpendicular distances from
the origin and angle between perpendicular and the positive x-axis.
(i) x-V3y+8=0

(i)y-2=0
(iii)x-y=4
Answer:

(i)x-+/3y+8=0

Given:

The equationis x - V3y +8=0

Equation of line in normal form is given by x cos 6 + y sin 8 = p where ‘0’ is the angle
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between perpendicular and positive x axis and ‘p’ is perpendicular distance from origin.

Sonow, x-V3y+8=0

X- \/3y =-8

Divide both the sides by V(12 + (v3)2) =V(1+3) =V4 =2

x/2 -\3y/2=-8/2

(-1/2)x +V3/2y = 4

This is in the form of: x cos 1200 +y sin 1200 = 4

=~ The above equation is of the form x cos 8 + y sin 8 = p, where 6 = 120° and p = 4.
Perpendicular distance of line from origin = 4

Angle between perpendicular and positive x - axis = 120°

(ily-2=0

Given:

The equationisy-2=0

Equation of line in normal form is given by x cos 8 + y sin 0 = p where ‘0’ is the angle

between perpendicular and positive x axis and ‘p’ is perpendicular distance from origin.

Sonow, 0 xx+1xy=2

Divide both sides by V(02 + 12) =vV1=1

0x)+1(y)=2

This is in the form of: x cos 900 + y sin 900 = 2

=~ The above equation is of the form x cos 6 +y sin 8 = p, where 6 =90° and p = 2.
Perpendicular distance of line from origin = 2

Angle between perpendicular and positive x - axis = 90°

(i) x-y=4

Given:

The equationisx-y+4=0

Equation of line in normal form is given by x cos 8 + y sin 6 = p where ‘0’ is the angle

between perpendicular and positive x axis and ‘p’ is perpendicular distance from origin.

Sonow,x-y=4

Divide both the sides by V(12 + 12) = V(1+1) = V2

X/N2-y/N2=4/\2

1/V2x + (-1/V2)y = 2V/2

This is in the form: x cos 3150 +y sin 3150 = 2v2

= The above equation is of the form x cos 0 + y sin 8 = p, where 8 = 315° and p = 2V2.
Perpendicular distance of line from origin = 2v2

Angle between perpendicular and positive x - axis = 315°

Question 4

Find the distance of the point (-1, 1) from the line 12(x + 6) = 5(y - 2).
Answer:

Given:

The equation of the line is 12(x + 6) = 5(y - 2).
12x+72=5y-10
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12x-5y+82=0..(1)

Now, compare equation (1) with general equation of line Ax + By + C = 0, where A =12,
B=-5and C=82

Perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by

d= |Ax1+ By1+C |

VAZ+ B2

Given point (x1,y1) =(-1,1)

=~ Distance point (- 1,1) from the given line is

go L12XCD+HES)x1+82] |-12-5+82| _ [65] _ 65 .0
= 221 52 T V144+25 V169 13
= 5 units

~ The distance is 5units.

Question 5

Find the points on the x-axis, whose distances from the line x/3 + y/4 = 1 are 4 units.
Answer:

Given:

The equation of lineis x/3 +y/4 =1

4x +3y=12

4x+3y-12=0 ... (1)

Now, compare equation (1) with general equation of line Ax + By + C = 0, where A =4,
B=3,andC=-12

Let (a, 0) be the point on the x-axis, whose distance from the given line is 4 units.

So, the perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by
d - |Ax1+ By1+ C |

VA2+ B2
4 = | 4a+ 3 x0—12|

V42432
_l4a-12| _4a-12

~ V1649 5
|[4a-12|=4x5
*(4a-12)=20
4a-12=200r-(4a-12)=20
4a=20+120r4a=-20+12
a=32/4ora=-8/4
a=8ora=-2
= The required points on the x - axis are (-2, 0) and (8, 0)

Question 6

Find the distance between parallel lines
(i) 15x+8y-34=0and 15x+8y +31=0
(i) I(x+y)+p=0andl(x+y)-r=0
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Answer:

(i) 15x+8y-34=0and 15x+8y +31=0
Given:
The parallel lines are 15x + 8y - 34 =0 and 15x + 8y + 31 = 0.
By using the formula,
The distance (d) between parallel lines Ax + By + C1 = 0 and Ax + By + C2 = 0 is given
by

_ le1— co

VaAZ+BZ

Where A=15,B=8C1=-34,C2 =3

Distance between parallel lines id
_ |-34-31]

- VI 152|+ 82
—65

V225 +64
= 65//289
=65/17
=~ The distance between parallel lines is 65/17
(i) lI(x+y)+p=0andl (x+y)-r=0
Given:
The parallel linesarel (x+y) +p=0and!l (x+y)-r=0.
Ix+ly+p=0andlx+1ly-r=0
by using the formula,
The distance (d) between parallel lines Ax + By + C1 = 0 and Ax + By + C2 = o is given

Question 7

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

Answer:

Given:

Thelineis 3x-4y+2=0

So,y=3x/4+2/4

=3x/4+ %

Which is of the form y = mx + ¢, where m is the slope of the given line.
The slope of the given line is 3/4

We know that parallel line have same slope.

=~ Slope of other line =m =3/4

Equation of line having slope m and passing through (x1, y1) is given by
y-yl=m (x-x1)

~ Equation of line having slope 3/4 and passing through (-2, 3) is
y-3=%(x-(-2))
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4y-3x4=3x+3x2
3x-4y =18
~ The equation is 3x -4y =18

Question 8

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

Given:

The equation of lineisx -7y +5=0

So,y=1/7x+5/7 [which is of the form y = mx + ¢, where m is the slope of the given line.]
Slope of the given line is 1/7

Slope of the line perpendicular to the line having slope m is -1/m

Slope of the line perpendicular to the line having a slope of 1/7 is -1/(1/7) = -7

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

y=-7x-3)
y=-7x+21
7x+y=21

~ The equationis 7x +y = 21

Question 9

Find angles between the lines y/3x + y= 1 and x + /3y = 1.
Answer:

Given:

The lines are V3x +y = 1and x + V3y = 1

So,y=-V3x+1..(1)and

y=-1/V3x+1/V3 ... (2)

Slope of line (1) is m1 = -v3, while the slope of line (2) is m2 = -1/+/3
Let 0 be the angle between two lines

1+ mqym;
—-3+1
R [
1+(\/§)(_\/L§) 1+1 2xV3
=1/+/3
6 =300

=~ The angle between the given lines is either 30° or 180°- 30° = 150°

Question 10
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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.

Answer:
Let the slope of the line passing through (h, 3) and (4, 1) be m1

Then, m1 = (1-3)/(4-h) =-2/(4-h)
Let the slope of line 7x - 9y - 19 = 0 be m2

7x-9y-19=0
So,y=7/9x-19/9
m2=7/9

Since, the given lines are perpendicular
mlxm2=-1

-2/(4-h)x7/9=-1

-14/(36-9h) =-1

-14 = -1 x (36 - 9h)

36 -9h =14

9h=36-14

h=22/9

=~ The value of h is 22 /9

Question 11

Prove that the line through the point (x1, y1) and parallel to the line Ax + By + C=0is A (x -
x1)+B(y-y1)=0.

Answer:

Let the slope of line Ax + By + C =0 be m
Ax+By+C=0
So,y=-A/Bx-C/B
m=-A/B
By using the formula,
Equation of the line passing through point (x1, y1) and having slope m = -A/B is
y-yl=m (x-x1)
=-A/B (x - x1)
B(y-y1)=-A(x-x1)
~Ax-x1)+B(y-y1)=0
So, the line through point (x1, y1) and parallel to the line Ax + By + C=0is A (x - x1) +
B(y-y1)=0
Hence proved.
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Question 12

Two lines passing through the point (2, 3) intersects each other at an angle of 60o0. If slope of
one line is 2, find equation of the other line.

Answer:

Given: m1 =2

Let the slope of the first line be m1

And let the slope of the other line be m2.
Angle between the two lines is 6

0°.

tan 6 =

mi—my

1+ mym;

2—m
tan 600 = | 2
1+2m,

-2 ()

1+2m;

\/§_2 mZOI‘\/_ (2 mz)

1+2m 1+2m,
V3 + (1+2m2):2 m, orv3 + (1 + 2 my)=(- 2-my)
V3 +2/3my+my =20rvV3 +2,/3m,-m;, =-2

m, (2vV3+1)=2-(2V3-1)=-(2++3)
_ B8 _ 2443
M2 =Gy M2 = 30
So now let us consider
Case 1: When
2—3
2V3+1)
The equation of the line passing through point (2,3) and having a slope m, is

y-3= (2\/_+1)( 2)
(2V3+1)y-3(2V3+1) =(2-+3)
(V3—-2)x+(2V3+ 1)=4+2V3+6+/3+3
(V3-2)x+(2V3+ 1)y=8+v3-1
- Equation of the other lineis (V3 — 2)x+(2V3+ 1)y=8+3-1
Case 2: When

2++/3
SANCREED)
The equation of the line passing through point (2,3) and having a slope m; is
y-3= (22\7_\/—1)( 2)
(2vV3-1)y-3(2V3-1)=(2-v3)x+2(2+V3)
2V3-1)y+(2-vV3)x+4+2/3+ 63 -3
2V3-1)y+(2-vV3)x=8V3+ 1

my =
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- Equation of the other line is(2 V3 -1) y + (2-v3)x=8+/3+1

Question 13

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

Answer:

Given:

The right bisector of a line segment bisects the line segment at 90°.
End-points of the line segment AB are given as A (3, 4) and B (-1, 2).
Let mid-point of AB be (x, y)

x = (3+4)y/2

y=(-1+2)/2

(xy)=(7/2,1/2)

Let the slope of line AB be m1

ml=(2-4)/(-1-3)

=-2/(-4)

=1/2

And let the slope of the line perpendicular to AB be m2
m2=-1/(1/2)

=-2

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

y-3=-2x+2

2x+y=5

=~ The required equation of the line is 2x +y =5

Question 14

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

Answer:

Let us consider the co-ordinates of the foot of the perpendicular from (-1, 3) to the line 3x - 4y - 16
=0be (a, b)

So, let the slope of the line joining (-1, 3) and (a, b) be m1

ml = (b-3)/(a+1)

And let the slope of the line 3x -4y - 16 = 0 be m2

y=3/4x-4
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m2=3/4

Since these two lines are perpendicular, m1 x m2 = -1
(b-3)/(a+1) x (3/4) =-1

(3b-9)/(4a+4) =-1

3b-9=-4a-4

4a+3b=5.... (1)

Point (a, b) lies on the line 3x - 4y = 16

3a-4b=16 ... (2)

Solving equations (1) and (2), we get

a=68/25and b =-49/25

~ The co-ordinates of the foot of perpendicular is (68/25, -49/25)

Question 15

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

Answer:

Given:

The perpendicular from the origin meets the given line at (-1, 2).
The equation of line is y=mx + ¢

The line joining the points (0, 0) and (-1, 2) is perpendicular to the given line.
So, the slope of the line joining (0, 0) and (-1,2) =2/(-1) =-2
Slope of the given line is m.

m x (-2)=-1

m=1/2

Since, point (-1, 2) lies on the given line,

y=mx+c

2=1/2x(-1)+c

c=2+1/2=5/2

= The values of m and care 1/2 and 5/2 respectively.

Question 16

If p and q are the lengths of perpendiculars from the origin to the lines x cos 9 -y sin 0 = k
cos 20 and x sec 0 + y cosec 0 = Kk, respectively, prove that p2 + 4q2 = k2

Answer:

Given:

The equations of given lines are
XC0SO-ysin B =Kkcos20 ....ccooernernnnn. (1)
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xsecO+ycosecO =K ....coooerrirnnns (2)
Perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by
d _| Axq1+ By1+ C|

~ VaZyp?

So now compare equation (i) to the general equation of line i.e., Ax + By + ¢ = 0, we get
A =cosf, B =-sinf and C = -k cos26

[ is given that p is the length of the particular from (0,0) o line (1)
_AX0+Bx0+C| _ |Cl _ |-Kcos 26|

VAZ: BZ AP+ BZ VeosZOtsinZ0 Kcos26
p=Kcos 26
Let us square on both side be get
p2=Kk2c05%20 ... e vur e .(3)

Now compare equation (2) to the general equation of line i.e. Ax + By + C =0, we get
A =secO,B=cosec,andC =-K
It is given that q is that of the perpendicular from (0,0) to line (2)

_ A x0+B x0+C|

VA?+ B?
_ i
A2+ B?
_ |—Kcos 26|
Vcos? @+ sin? 0

" Vsec?0+ cosec? 0
k
VSec? 0+ cosec? 0
k

k cos 6 sin 6

1 g1 Vcos? 0+ sin? 6
cos 29 cosec 29

q = k cos@ sin 6

Multiply both sides by 2, we get

2q =2k cos0sin 0 =k x 2sin B cos 6
2q =ksin 20

Squaring both sides, we get

492 =k2 sin220 ..o v (4)
Now add (3) and (4) we get

p2 +4q2 =Kk2 cos2 20 + k2 sin2 26
p2 +4q2 =k2 (cos2 26 + sin2 26) [Since, cos2 20 + sin2 20 = 1]
~p2+4q2=k2

Hence proved.

k= cos@ sin@

Question 17

In the triangle ABC with vertices A (2, 3), B (4, -1) and C (1, 2), find the equation and length
of altitude from the vertex A.

Answer:
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A(2,3)

H

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

Let AD be the altitude of triangle ABC from vertex A.

So, AD is perpendicular to BC

Given:

Vertices A (2,3),B (4,-1)and C (1, 2)

Let slope of line BC = m1

ml=(-1-2)/(4-1)

ml=-1

Let slope of line AD be m2

AD is perpendicular to BC

mlxm2=-1

-1 xm2=-1

m2=1

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

y-3=x-2

y-x=1

Equation of the altitude from vertex A=y -x=1

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

Equation of BC is

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

y+1l=-x+4

X+Y=3=0 i (D

Perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by
d :| Axq1+ By1+ C|

VaZ+B?

Now compare equation (1) to the general equation of line i.e.,, Ax + By + C = 0, we get

_ 11 x2+1x3-3| _ 2] _ .
Length of AD = VT CaC V2 units

[where,A=1,B=1and C=-3]
=~ The equation and the length of the altitude from vertex A are y - x = 1 and
V2 units respectively.
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Question 18

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

area and b, then show that 1/p2 =1/a2 + 1/b2
Answer:

Equation of a line whose intercepts on the axes areaand bisx/a+y/b=1

bx +ay =ab

bx+ay-ab=0 ...cccocrennne. (D)

Perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by

d =|Ax1+By1+ C|

VA2+ B2
_ | A x0+B x0—ab

Va2+ b2
_ |—ab]|

"~ VaZ+ b2

Now compare equation (1) to the line general equation of line i.e. Ax +By + C = 0 we get
A=b,B=aandC=-ab

If p is the length of the perpendicular from point (x;,y;) = (0, 0) to line (1) we get

_ | Ax0+B x0—ab

p Va?+ b2
_|-ab|
" VaZ+ b2
Now square on both the sides we get
2 (_ab)2
a’+ b2
1 a?+ b2
pZ a2 b2
1 a? b2

P2 a2 p2 alp?
#1/p?=1/a + 1/b?
Hence proved.

Miscellaneous Exercise

Question 1

Find the values of k for which the line (k-3)x-(4-k?)y+k2-7k+6=0is
a) Parallel to the x-axis,
b) Parallel to the y-axis,
c) Passing through the origin.

Answer:
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Itis given that
(k-3)x-(4-k)y+k2-7k+6=0 ... (1)
(a) Here if the line is parallel to the x-axis
Slope of the line = Slope of the x-axis

It can be written as
(4-k)y=(k-3)x+k2-7k+6=0

We get
_ (k-3) k?—7k+6
Ty X T Tann

Which is of the fromy =mx + ¢

Here the slope of the x -axis
_ (k=3)
4=k

Consider the slope of the given line
(k—3)
RS
By further calculation
k-3=0
k=3
Hence, if the given line is parallel to the x-axis, then the value of kis 3.

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

of the given line

Hence, if the given line is parallel to the y-axis, then the value of kis * 2.
(k—3)

4=k

Here

_ (k=3)

(4= k)

k2=4

k=12

is undefined at K2 = 4

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

(k-3)(0)-(4-k?) (0)+k2-7k+6=0

By further calculation

k2-7k+6=0

Separating the terms

k2-6k-k+6=0

We get

(k-6)(k-1)=0

k=1oré6

Hence, if the given line is passing through the origin, then the value of k is either 1 or 6.
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Question 2

Find the values of 0 and p, if the equation x cos 0 + y sin 0 = p is the normal form of the line
\/ 3x+y+2=0.

Answer:

It is given that
V3x+y+2=0

It can be reduce as
V3x+y+2=0
-v3x-y=0

By divided both sides by \/(— \/§)2 + (= 1)?% - 2we get

\Ex+1 =
2 2Y =3

It can be written as
(?)H(_ %)y:l ........ (1)

By comparing equation (1) to x cos€ + y sin 8 = p, we get
cosf —?sin@ :-%andp: 1

Here the value of sin 6 and cos 6 are negative

T 71
O=r=—=—
6 6

Question 3

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

Answer:

Consider the intercepts cut by the given lines on a and b axes.
a+b=1.... (D

ab=-6 ... (2)

By solving both the equations we get
a=3andb=-2ora=-2andb=3

We know that the equation of the line whose intercepts on a and b axes is
2 +%:101‘bx+ay—ab:0

Casel-a=3andb=-2

So the equation of the line is - 2x + 3y + 6 = 0, i.e. 2x - 3y = 6.
Casell-a=-2andb=3

So the equation of the lineis 3x - 2y + 6 = 0, i.e. -3x + 2y = 6
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Hence, the required equation of the lines are 2x - 3y = 6 and -3x + 2y = 6.

Question 4

What are the points on the y-axis whose distance from the line x/3 + y/4 = 1 is 4 units.
Answer:

Consider (0, b) as the point on the y-axis whose distance from line x/3 + y/4 = 1 is 4 units.

It can be writtenas 4x + 3y -12=0 ....... (D)

By comparing equation (1) to the general equation of line Ax + By + C= 0, we get
A=4,B=3andC=-12

We know that the perpendicular distance (d) of a line Ax + By + C = 0 from (x1, y1) is written as

By cross multiplication
d= | Ax 1+ by1+ C|
VaZ+BZ
If (0, b) is the point on the y — axis whose distance from line x / 3 + y/4 is u unit then
4= [4O+3 B)=12
V4232
by further calculation
| 3b-12]
4=—
20 =1|3b-12]|
We get
20=%(3b-12)
Here 20 =(3b-12) or 20=- (3b-12)
It can be written as
3b=20+120r3b=-20 +12
So we get
b=32/30orb=-8/3
Hence, the required points are (0, 32/3) and (0, -8/3).

Question 5

Find the perpendicular distance from the origin to the line joining the point (cos0, sin@) and

(cos®.,sin @)
Answer:

Hence the equation of the line joing the poitns (cos#, sinf) and(cos®., sin @)
sin @—sin @

-sinf = X — cosf
y

cos @—cos @
By cross multiplication

y (cos cos @ — cos@) — sin 6 (cos® — cosB) =x(sin@) — cosb (sin® — sinh)

By multiplying the terms we get

x(sin @ — sin®) =y (cos @ — cos 8) +cos6 sin @ - cosf sin @ - sinf cos@ + sinf cos 6 =0
On further simplification
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x(sin@ — sin®) =y (cos@® — cosB) +sin (@ —0) =0
So we get
A x + by + C= 0 where A =sinf - - sin@ B = cos@ — cos 8 and C = sin (@ — 6)
We know that the perpendicular distance (d) of aline A x + By + C = from (x1,y1) is written as
| Ax+By1+C
= Vs
So the perpendicular distance (d) of the given line from (x1,y1) = (0,0) is
d= | (sin 8 —sin ®)(0)+ (cos@—cos 0) (0)+sin (3— 0)|

/(sin @ —sin ®)2+ (cos @—cos 6)2

By expanding using formula
| sin (@+ 6)]

B Jsin? 6+ sin? @—2sin 6 sin @ cos? @+ cos? 6—2 cos @ cos O

Groping of terms

_ | sin (@—0)|
J(sin2+ cos2)+(sin? @+ cos? @)— 2 sin @ sin P-+cos 6 cos @

By further simplification
_ | sin (90— 6)
a  1+1=2 (cos (0— 0))

| sin (9— 8)

- 2 (1—cos (P— 6))

Using the formula
_ _ Isin(@—6)|

| [2 sin2 [@”

We get

| sin (3— 6))|

[2sin [57]]
Question 6

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

Answer:

Here the equation of any line parallel to the y-axis is of the form
X=a e (D

Two given lines are

x-7y+5=0 ... (2)

3x+y=0 ... (3)

By solving equations (2) and (3) we get
x=-5/22andy=15/22
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(-5/ 22,15/22) is the point of intersection of lines (2) and (3)
If the line x = a passes through point (-5/22, 15/22) we geta =-5/22
Hence, the required equation of the line is x = -5/22.

Question 7

Find the equation of a line drawn perpendicular to the line x/4 + y/6 = 1 through the point,
where it meets the y-axis.

Answer:

[t is given that

X/4+y/6=1

We can write it as

3x+2y-12=0

So we get

y =-3/2 x + 6, which is of the formy =mx + ¢

Here the slope of the given line = -3/2

So the slope of line perpendicular to the given line=-1/(-3/2) =2/3
Consider the given line intersect the y-axis at (0, y)

By substituting x as zero in the equation of the given line

y/6=1

y=6

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

We know that the equation of the line that has a slope of 2/3 and passes through point (0, 6) is
(y-6)=2/3(x-0)

By further calculation

3y -18=12x
So we get
2x-3y+18=0

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

Question 8

Find the area of the triangle formed by the linesy-x=0,x+y=0andx-k=0.
Answer:

Itis given that

y-x=0 ... (1)
x+y=0 ... (2)
x-k=0.... (3)

Here the point of intersection of
Lines (1) and (2) is
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x=0andy=0

Lines (2) and (3) is

x=kandy=-k

Lines (3) and (1) is

x=kandy=k

So the vertices of the triangle formed by the three given lines are (0, 0), (k, -k) and (k, k)
Here the area of triangle whose vertices are (x1, y1), (X2, y2) and (x3, y3) is
V2 |x1 (y2-y3) + X2 (y3 - y1) + X3 (y1 - y2)|

So the area of triangle formed by the three given lines

=110 (-k-Kk) + k (k- 0) + k (0 + k)| square units

By further calculation

=1, |k? + k?| square units

So we get

=14 |2k?|

= k2 square units

Question 9

Find the value of p so that the three lines3x+y-2=0,px+2y-3=0and 2x-y - 3 = 0 may
intersect at one point.

Answer:

It is given that

3x+y=-2=0..... (D)

px+2y-3=0...(2)

2x-y=-3=0.... (3)

By solving equations (1) and (3) we get

x=1landy=-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(1)+2(-1)-3=0

By further calculation

p-2-3=0
So we get
p=5

Hence, the required value of p is 5.

Question 10

If three lines whose equations arey = ml1x + c¢1,y = m2x + c2 and y = m3x + c3 are
concurrent, then show that m1 (c2 - ¢3) + m2 (c3 - c1) + m3 (c1 -c2) =0.

Answer:
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Itis given that
y=myX +C1 .o (1)
y=myX +C1 ... (2)
y =m3zX + C3 ..... (3)
By subtracting equation (1) from (2) we get
0=(mz-m1)x+(c2-c1)
(m1 - mz) X=C2—-C1
So we get
Co—Cy
mi—mz
By substituting this value in equation (1) we get
y=m ( ) + C1

By multiplying terms

02— C1

mi—my

- mq C2—Mmq €y L C1
mi—my
Taking LCM

_mpcC—mjc€1—mqc€1—mypCq

mi—my

on further simplification
_mjc—mzCq

mi—m3

Here
[ c2—C1 My Cp—Mp €y

mi1—my mi—my

] is the point of intersection of lines (1) and (2)

Lines (1), (2) and (3) are concurrent, so the point of interaction of lines (1) and (2) will satisfy
equation (3)

mi C2— My Cq C2—C1
- =mg ( Y ) + C3
mi—m; mi—m;

By multiplication the terms and taking LCM

My Ca—MpCy _ M3 Cp—M34 C1 —C3My

mi—my mi—my
By cross multiplication
miC2-MmzC1—M3C1+m3Ci-Czmi+c3mz=0
Taking out the common terms
mi(cz - c3) + mz(c3-c1) + m3(c1 - c2)
Therefore mi(c2 - ¢3) + mz (c3- ¢1) + m3 (c1 - c2)

Question 11

Find the equation of the lines through the point (3, 2) which make an angle of 45° with the
line x -2y = 3.

For more Info Visit - www.KlITest.in

10. 40




For Enquiry — 6262969604 6262969699

Answer:

Consider m1 as the slope of the required line

It can be written as

y=1/2x-3/2 which is of the formy=mx + ¢

So the slope of the given line m2 =1/2

We know that the angle between the required line and line x - 2y = 3 is 450
If O is the acute angle between lines 11 and 12 with slopes m1 and m»

mpy—m
tang ||
I+mim 2

We get
tan 459 =

ma—mg
1+mim 2
substituting the values

1
N P
T+ 5L
By taking LCM
[142m1]
1 = 2+2m1
2

on further calculation

1= ’1 —2mq
2+mq
We get
1=i [1—2m1]
24+mq
Here
1 — 1-2 miq 1 — i [1—2 ml]
2+mq 2+mq

It can be written as

2+mi=1-2mior2+mi=-1+2m;

m;=-1/3orm;=3

Casel-m;=3

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

By further calculation

y-2=3x-9

So we get

3x-y=7
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Casell-m;=-1/3

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

By further calculation

3y-6=-x+3
So we get
x+3y=9

Hence, the equations of the lines are 3x -y =7 and x + 3y = 9.

Question 12

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

Answer:

Consider the equation of the line having equal intercepts on the axes as x/a + y/a=1
It can be written as

X+y=a...(1)

By solving equations 4x + 7y - 3 =0 and 2x - 3y + 1 = 0 we get
x=1/13andy=5/13

(1/13,5/13) is the point of intersection of two given lines

We know that equation (1) passes through point (1/13,5/13)
1/13+5/13=a

a=6/13

So the equation (1) passes through (1/13,5/13)
1/13+5/13=a

We get

a=6/13

Here the equation (1) becomes

Xx+y=6/13

13x+13y=6

Hence, the required equation of the line is 13x + 13y = 6.

Question 13

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

. -y m t+tan 6
liney=mx+cis== ————
x 1+mtané@

Answer:

Consider y = m1x as the equation of the line passing through the origin it is given that the line
makes an angels 6 with line y mx + c2 then angel 8 written as
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tan O |m

1+mim

By substituting the value

X—m|
X

tan 0 |-
1+;m

We get

S
tanf = + [" 5 ]
1+;m

Here

Y m L_m
tan 6 *— 0rtan9=i[x ]
1+;m

casel -

Yy

== i)
tan 8 *—
1+;m

We can write it is

tan 6 + xlmtane— %— m
By further simplification
m+tan9:%(1—mtan6)

so we get

y _ m+tanf

x  1-m tand

Case II-
Z_m
tan 0 = - [x 5 ]
1+;m

We can write it as
tané +§mtan9 :-§+ m

By further simplification
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% (1 +mtanf)=m - tand

So we get

y _ m-—tanf

x 14+m tanf

Hence the required line is given by

y _ mztanf

x  1Fm tand

Question 14
In what ratio, the line joining (-1, 1) and (5, 7) is divided by the line x + y = 4?
Answer:

We know that the equation of the line joining the points (-1, 1) and (5,7) is given by

y=1=ﬂ(x+1)

5+1
By further calculation
y-1= g (x+1)
So we get
X-y+2=0 ... (1)
So the equation of the given line is
x+y-4=0 ... (2)
Here the point of intersection of line (1) and (2) is given by
x=1landy=3

Consider (1,3) divide the line segment joining (-1,1) and (5,7) in the ratio 1: k using the section
formula
[k (=D+1(5), kO+1(7)
(1.3)= [ 1+k 1+k ]
By further calculation
-k+5 k+7

(1.3) [ 1+k ’ 1+k

So we get
~k+5 _ . k+7 3
1+k  ~ 1+k
We can write it as
- k+5

=1
1+k

By cross multiplication
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-k+5=1+k

We get

2k=4

k=2

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

Question 15

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

Itis given that

2x-y=0...(1)

4x+7y+5=0 ..... (2)

Here A (1, 2) is a point on the line (1)
Consider B as the point of intersection of lines (1) and (2)

e

2x-y=0

A(1,2)

e

By solving equations (1) and (2) we getx =-5/18 andy =-5/9
So the coordinates of point B are (-5/18, -5/9)
From distance formula the distance between A and B

AB = J(l + 15—8)2 + (2 + 2)2 units
By taking LCM

=J(§)Z + (2 units

It can be written as

=)+ (2) unis
So we get

- JE O+ (B unies
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By taking the common terms out

_ J@)Z + (24 1) units

We get

23 |5 .
=— |=units

9 /4

23 V5 .
=— X —units

9 2
23+/5

= —— units
18

. . . 23V5 .
Here the required distance is — g units

Question 16

Find the direction 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.

Answer:

Consider y = mx + c as the line passing through the point (-1, 2)
So we get

2=m(-1)+c

By further calculation

2=-m+c

c=m+2

Substituting the value of c
y=mx+m+2 ... (1)

So the given line is

X+y=4.... (2)

By solving both the equations we get

5m+2
m+1

2—m
X = m—ﬂand y =
(2— m 5m+2
m+1’ m+1
Here the point at a distance of 3 units from (-1, 2)

From distance formula

&)+ (- 2) =
Squaring on both side
(Z—m +m+1)2 n (5m+2—2m—2)2 _ 32

m+1 m+1

) is the point of intersection of lines (1) and (2)
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By further calculation
9 9m? 9
(m+1)? ~ (m+1)2

Dividing the equation by 9

14 m? _

(m+1)2

By cross

By cross multiplication

1+m2=m?2+1+2m

So we get

2m=0

m=0

Hence, the slope of the required line must be zero i.e. the line must be parallel to the x axis

Question 17

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.
Answer:

Consider ABC as the right angles triangle where £C =900
Here infinity such lines are present.
m is the slope of AC

So the slope of BC=-1/m

Equation of AC -

y-3=m(x-1)

By cross multiplication
x-1=1/m(y-3)

Equation of BC -

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

By cross multiplication
Xx+4=-m(y-1)

By considering values of m we get
Ifm=0,

So we get

y-3=0,x+4=0

Ifm= oo,

So we get
x-1=0,y-1=0wegetx=1,y=1

Question 18
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Find the image of the point (3, 8) with respect to the line x + 3y = 7 assuming the line to be a

plane mirror.
Answer:

[t is given that
x+3y=7...(1)
Consider B (a, b) as the image of point A (3, 8)

So line (1) is perpendicular bisector of AB.
@ Al3.8)

A
Y

x+3y=7

®50a0)

Here

B-8
Slope of AB = =

Slope of line (1) :§

Line (I) is perpendicular to AB
b—8 1

(=) x (=3)= 1

By further calculation
b—8

=1

3a—-9
By cross multiplication
b-8=3a-9
3a-b=1...... (2)
We know that

. . a+3 b+8
Midpoint of AB = (T’T)

So the midpoint of line segment AB will satisfy line (1)
From equation (1)
a+3 b+8
(57)+ 3 (5) =7
By further calculation
a+3+3b+24=14
on further simplification

a+3b=-13 ... (3)
By solving equation (2) and (3) we get
a=-1andb=-4
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Question 19

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

Answer:

It is given that

y=mx+4 ... (3)

Here the slopes of

Line (1), m1 =3

Line (2), m2 = %

Line (3), m3 = 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).

mi—mp | _ | M2—my

1+ mqmy 1+my m3

Substituting the value we get

1
|3—m L |leaT %
3+3m B 1+%m
By taking LCM
| 3—m | i |1—2m|
1+3ml = | m+2

It can we written as

3—m 1-2m
-£(75)

14+3m m+2

Here

3—m 1-2m 3—m 1-2m
= or =-

14+3m m+2 14+3m m+2

If

3—m _ 1-2m

143m  m+2

By cross multiplication

(3-m) (m+2) =1 (1-2Zm) (1+3m)

On further calculation
- m4+m+6=1+m—6m?

So we get

5m?+ 5=0

Dividing the equation by 5
m2+1=0

m =\/—1, which is not real
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Therefore this case is not possible
If
3-m 1-2m
1+3m (m+2 )
By crossing multiplication
(3-m) (m+2) =-1(1-2m) (1+3m)
on further calculation
-m?+m+ 6=-(1+m-6m?)
So we get
7m? -2m -7 =0

Here we get
_ 2+ /44 (D(-7)
1 2(7)

By further simplification

2 +2/1+49
m=———-
14
We can write it as
_ 14542

7
Hence the required value of m is

1452
7

Question 20

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

Answer:

itis given that

x+y-5=0...(1)

3x-2y+7=0 ... (2)

Here the perpendicular distance of P(x,y) from line (1) and (2) are written as
dy = |x+y—=5| and d |3x—=2y+7|

D2+ (12 L@+ (272
So we get that

|[x+y—=5] [3x—2y+7]|
= ———andd, =————
dy VZ 2 V13

We know thatd; + d, = 10

Substituting the values
|x+y—=5| [3x—2y+7]| _

V2 Vi3 =10
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By further calculation

VI3 |x+y—5|+ V2 |3x =2y + 7| — 10V26=0

It can be written as

VI3(x+y—-5)+V2@x -2y +7)— 10v/26=0

Now by assuming (x + y — 5) and (3x — 2y + 7) are positive
VI3x 4+ V13y —5v13 +3vV2x— 2V2 y+7v2— 1026 =0

Taking out the common terms

X (\/ﬁ + 3 \/7) + (\/ﬁ - 2 \/i) + (7\/? — 5v13 - 10 \/%) = 0 which is the equation of line

In the same way we can find the equation of line for any signs of (x + y —5) and (3x — 2y + 7)
Hence point P must move on a line

Question 21

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

Answer:
OX+6y-7=0 .ccocverninn (1)
3x+2y+6=0 ..ooceevnnens (2)

Consider P (h,k) arbitrary point that is equidistant from lines (1) and (2)
Here the perpendicular distance of P (h,k) from line (2) is written as

|9 h+6k=7| _ |9h+6k—7| 9h+6k—7
92+ ()2  Ji17 3413

dq

Similarly the perpendicular distance of P (h,k) from line 92) is written as
g, 1Bht2k=6] _ |3h+2k—6]

Vez+e@? — Vi3
We know that P (h,k) is equidistance from line (1) and (2) d; or d,

Substituting the values

[9h+6k—7| _ |3h+2k+6
3vi3 Vi3

By further calculation

|9h + 6k — 7| =3 |3h + 2k + 6|

It can be written as

|9h + 6k — 7| =% 3 (3h + 2k + 6)

Here

9h +6k-7=3(3h+2k+6)or9h+6k-7=-3(3h+2k+6)
9h + 6k - 7 =3 (3h + 2k + 6) is not possible as
9h + 6k-7=3(3h+ 2k +6)

By further calculation

-7=18

We know that
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9h + 6k -7 =-3 (3h + 2k + 6)

By multiplication

9h + 6k -7 =-9h - 6k - 18

We get

18h +12k+11=0

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

Question 22

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.

Answer:

2
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
£4BAL=2CAL=®

£CAX =6

It can be written as

£0AB=180°- (0 +2d) =180°-[6 + 2(90° - 0)]

On further calculation

=180°-6-180°+ 26

=0
So we get
£BAX=180°-0
Slope of line AC = %
3
tan@ = E .............. (1)

Slope of line AC = i:

Q
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We get
tan (1800 - 6) ==—
By further calculation

“tanf = —
12—(1
tanf = E ................. (2)
From equation (1) and (2) we get
3 2

5—a 1-a

by cross multiplication

3a-3=10-2a

we get

a=13/5

Hence the coordinates of point A are (13/5,0).

Question 23

Prove that the product of the lengths of the perpendiculars drawn from the points

(Va2 — b%,0)and (— Va2 — b%,0)
Answer:

It is given that
%cos@ o %sine =

We can write that
bxcosB +aysinB-ab=0 ........... (1)

Here the length of the perpendicular from point (v a’? — b?, 0) to line (1)

| b cosé (Vaz—b2)+asin9 (0)—ab| _ |b cos OVa?—b%—ab |

Vb2 cos20+ a? sin? 6 " VbZcos20+aZsin26

P1

Similarly the length of the perpendicular from joint (—v a’ — b2, 0) to line (2)

p |b cosf (Vaz—b2)+a sind (0)— ab| |b cos OVa?—b2+ab |
5 —

Vb2 cos20+ a? sin? 6 " VbZcos20+a’sin?0

By multiplying equations (2) and (3) we get
|b cos 6¥aZ—bZ—ab ||(b cos 6VaZ—bZ+ ab )|

2
(Vb2 cos26+a?sin29)

P12 =

We get
|(b coso (VaZ—bZ)—ab)(b cosd (Va2—bZ)+ab)|

(b2 cos?2 6+ a? sin? 0)
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From the formula
|(b cos@Va?—b? )2— (ab)zl

(bZ cos? 0+ a? sin29)

By squaring the numerator we get

_ |b? cos?6 (a?—b?)—a? b?|
" (b2cos20+a?sin20)
By expending using formula

|a2 b?% cos? 6—b* cos? 6—a? b2|

b2 cos? 0+ a?sin? 0

Taking out the common terms

_ b? |a? cos?® 6— b? cos? 6—a?|
B b2 cos? 6+ a? sin? 0

We get
_ b? |a? cos? 6— b? cos? —a? sin® 6—a? cos? 9|
B b2 cos? 6+ a? sin? 6

Here =sin® 0 + cos? 0 =1

_ b? (—b%cos? 8+ a? sin? 9)
" b2cos?0+a? sin26

So we get
b% (b%cos? 0+ a? sin? @)
(b2 cos? 0+ a? sin20)

— b2
Therefore it is proved

Question 24

A person standing at the junction (crossing) of two straight paths represented by the
equations 2x - 3y + 4 = 0 and 3x + 4y - 5 = 0 wants to reach the path whose equation is 6x -
7y + 8 = 0 in the least time. Find equation of the path that he should follow.

Answer:

Itis given that
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6x-7y+8=0 ...... (3)

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

By solving equations (1) and (2) we get

x=-1/17andy = 22/17

Hence, the person is standing at point (-1/17, 22/17).

We know that the person can reach path (3) in the least time if he walks along the

perpendicular line to (3) from point (-1/17, 22/17)

Here the slope of the line (3) =6/7

We get the slope of the line perpendicular to line (3) =-1/(6/7)=-7/6

So the equation of line passing through (-1/17, 22/17) and having a slope of -7/6 is written as
22 7 1

(v-%)= -5 (+5)

By further calculation

6 (17y-22)=-7 (17x+ 1)

By multiplication

102y -132=-119x -7

We get

1119x + 102y = 125

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