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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.

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

Then, by plotting A, B, C, and D on the Cartesian plane and joining AB, BC, CD, and
DA, the given quadrilateral can be drawn as

F

. {0, 7B

Ty

To find the area of quadrilateral ABCD, we draw one diagonal, say AC.
Accordingly, area (ABCD) = area (AABC) + area (AACD)

We know that the area of a triangle whose vertices are (x,, y,), (x,, »,), and (x;, ) 1S

1
E|x' {J}E _-1'1.1] +X, {}'1 =W ) + X, [}II _J"z)

Therefore, area of AABC
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= S|-4(7+5)+0(-5-5)+5(5-7)] unit’
=%|—4(|2}+5[—2]| unit’
:l|—43—lﬂ| unit”
2
1 s
:—|-53| unit-
2
=lx 58 unit”
=29 unit”
Area of AACD

_ ;|—4[—5+2]+ 5(~2-5)+(~4)(5+5)| unit’

:%|—4(—3}+5(—?}—4(m] unit”
= l|12—35—4u~| unit”

2
= l|—ufr3| unit’

2

63 ..
=— unit”

+63

.o 121 L
unit” = —— unit’
3

637 .., 58
=| 29+ — | unit” =
Thus, area (ABCD) 2

Question 2:

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

Let ABC be the given equilateral triangle with side 2a.
Accordingly, AB=BC =CA =2a
Assume that base BC lies along the y-axis such that the mid-point of BC is at the origin.

1.e., BO = 0OC = a, where O is the origin.
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Now, it is clear that the coordinates of point C are (0, a), while the coordinates of point B
are (0, —a).

It is known that the line joining a vertex of an equilateral triangle with the mid-point of
its opposite side is perpendicular.

Hence, vertex A lies on the y-axis.

‘Y
A
x! B 0 C X
-} !
- ~ >
A
‘IFY

On applying Pythagoras theorem to AAOC, we obtain
(AC) = (0OA) + (0OC)
= (2a)*= (0A) + @

= 4a’ — a’* = (OA)

= (OA) =3a&
= 0A = Va
++/3a.0
~Coordinates of point A = ( Vaa )
; . . . [ix.ﬁa, CI'}
Thus, the vertices of the given equilateral triangle are (0, a), (0, —a), and or

(6.0

(0, a), (0, —a), and .
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Question 3:

P(x.)

Find the distance between 1) and Qxy ¥ }when: (1) PQ is parallel to the y-axis,

(i1) PQ is parallel to the x-axis.

The given points are P(x. ») and Q% 3, }

(1) When PQ is parallel to the y-axis, x, = x,

T

In this case, distance between P and Q J{x: =) +(r=n)

= |J": —}'1|

(i1)) When PQ is parallel to the x-axis, y, = y,.

i)

In this case, distance between P and Q J{x’ %) +(n-n)

(x,—x, }1
= v, — x|
Question 4:

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

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

Accordingly, J{?—a (6— U'} 4{3 a) -

:b\fr4‘}+ﬂ: —I4c.r+_:f:-=u'}9+c.r' —bha+16

= Va* —14a+85 =Ja* —6a+25
On squaring both sides, we obtain

a—14a+85=a*— 6a + 25
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= —14a + 6a =25 -85

= —-8a=-60

i E U]
Thus, the required point on the x-axis is L 2’ .
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).

The coordinates of the mid-point of the line segment joining the points

(U+S —440
P (0,—4) and B (8, 0) are 2 2

-4 -2)

It is known that the slope (m) of a non-vertical line passing through the points (x,, y,) and
_YTh
X, — X

i

(x,,,) 1s given by

WX, E X

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

2-0 -2 1

4-0 4 2

1

Hence, the required slope of the line is 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.

The vertices of the given triangle are A (4, 4), B (3, 5), and C (-1, -1).
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It is known that the slope (m) of a non-vertical line passing through the points (x,, y,) and

m = u* _-[-1 =3 II
(x,),) is givenby 2 7%
_S-4_
~Slope of AB (m,) 3-4
s 6.3
Slope of BC (m,) —1-3 —4 2

_4+1 5

Slope of CA (m) 4+1 5

It is observed that m,m, = —1
This shows that line segments AB and CA are perpendicular to each other
1.e., the given triangle is right-angled at A (4, 4).

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

Question 7:

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

If a line makes an angle of 30° with the positive direction of the y-axis measured
anticlockwise, then the angle made by the line with the positive direction of the x-axis
measured anticlockwise is 90° + 30° = 120°.

QO + 307

&
L/
o

fine

'|F1ir|
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Thus, the slope of the given line is tan 120° = tan (180° — 60°) = —tan 60° = 3

Question 8:

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

If points A (x,-1), B (2, 1), and C (4, 5) are collinear, then

Slope of AB = Slope of BC

1-(-1) 5-1

f— =

Thus, the required value of x is 1.

Question 9:

Without using distance formula, show that points (-2, —1), (4, 0), (3, 3) and

(=3, 2) are vertices of a parallelogram.

Let points (-2, —1), (4, 0), (3, 3), and (-3, 2) be respectively denoted by A, B, C, and D.

_ﬂ+l

Slope of AB 442 6
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2-3 _-1_1
Slope of CD=—3-3 —6 6

= Slope of AB = Slope of CD

= AB and CD are parallel to each other.

Now, slope of BC=3-4 -l

241 3

Slope of AD = —3+2 -1

Il
|
lad

= Slope of BC = Slope of AD
= BC and AD are parallel to each other.

Therefore, both pairs of opposite sides of quadrilateral ABCD are parallel. Hence, ABCD
is a parallelogram.

Thus, points (-2, —1), (4, 0), (3, 3), and (-3, 2) are the vertices of a parallelogram.

Question 10:

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

_2-(=)

m = =-2+1=-1
The slope of the line joining the points (3, —1) and (4, -2) is 4-3

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

Thus, 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
1

them is 3 , find the slopes of he lines.

Let ™ and 2m '

" be the slopes of the two given lines such that ™ = =
We know that if fisthe angle between the lines /, and /, with slopes m, and m,, then

m, —m
tan @ = |——

I+ m,m,

I
It is given that the tangent of the angle between the two lines is 3 .

m—2m
1+ [2}:1] M

1
3

—m

1
f— =

il
1+ 2m°

—

3

| —im | —m [l

. = — Or . o —_ — | = -
3 1+2m 3 W+ 2me 1+ 2m

Casel

1 —im

3 1+2m’

= 1+2m" =-3m

=2m" +3m+1=0
=2m" +2m+m+1=0

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

1
:::-m=—|+:}rm=—5

If m =—1, then the slopes of the lines are —1 and —2.

1 1

If m= 2, then the slopes of the lines are 2 and —1.
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Case 11

1 i

3 1+2m°

= 2m* +1=3m

= 2m ~3m+1=1

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

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

—m=lorm=

[

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

l ) l and |
If m = 2, then the slopes of the lines are 2

1 1
—— — and |
Hence, the slopes of the lines are —1 and 2 or 2and —1 or 1 and 2 or 2
Question 12:
A line passes through (%,1) and (h.k) . If slope of the line is m, show that
k—y =m(h-x)

k=,

The slope of the line passing through (x:1) and (h.k) is F=x

It is given that the slope of the line is m.

k=

=m
- X

=k-y,=m(h-x)
=m(h-x,)

Hence, k=»
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Question 13:

LA
Kk

o

—+
If three point (%, 0), (a, b) and (0, k) lie on a line, show that #
If the points A (4, 0), B (a, b), and C (0, k) lie on a line, then

Slope of AB = Slope of BC

h-0 k-b
a—-h 0-ag
h k-bh
:>—=
a—h -

= —ab=(k-b)(a—h)
= —ab =ka—kh—ab+bh
= ka+bh=kh

On dividing both sides by k4, we obtain

ka _bh _kh
kh  kh  kh

Question 14:

Consider the given population and year graph. Find the slope of the line AB and using it,
find what will be the population in the year 2010?
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i
£
S 1029
o B
= A ~ 5 97
- 7 a995.97)
B A
E {1985, 92)
s!ll?. -
“'!!E-;'
X
O 1985 1990 1995 2000 2005 2010

Years

Since line AB passes through points A (1985, 92) and B (1995, 97), its slope
97 -92 5 1

is 1995-1985 10 2

Let y be the population in the year 2010. Then, according to the given graph, line AB
must pass through point C (2010, y).

~Slope of AB = Slope of BC

1 »=9

2 2010=1995

1 y-97
L —

2 15

15

= —=y-97
S T

=

— y—97=17.5
— y=7.5+97=104.5

1

Thus, the slope of line AB is 2 , while in the year 2010, the population will be 104.5
crores.

EXERCISE:-10.2

Question 1:
Write the equations for the x and y-axes.

The y-coordinate of every point on the x-axis is 0.
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Therefore, the equation of the x-axis is y = 0.
The x-coordinate of every point on the y-axis is 0.

Therefore, the equation of the y-axis is y = 0.

Question 2:

1
Find the equation of the line which passes through the point (-4, 3) with slope 2 .

We know that the equation of the line passing through point (x0:0) , whose slope is m, is
{.1"' - J"u] = 'm{ X _'Tu}

1
Thus, the equation of the line passing through point (4, 3), whose slope is 2, is
(y=3) =%{x +4)

2(y-3)=x+4
2y-6=x+4
e, x—2v+10=10

Question 3:

Find the equation of the line which passes though (0, 0) with slope m.

We know that the equation of the line passing through point (x3:34) , whose slope is m, is
{.1"' - J"u] = 'm{ X _'Tu}

Thus, the equation of the line passing through point (0, 0), whose slope is m,is

(v —0) =m(x-0)
1.e.,y=mx

Question 4:
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. 23)

2 . .
Find the equation of the line which passes though [: and is inclined with the x-axis

at an angle of 75°.

The slope of the line that inclines with the x-axis at an angle of 75° is

m = tan 75°
R R
r A5 ar e -~ - -
— = tan (454 30°) = tan 435 .+t.;m,a{‘l R I R S R
| -tan45°-tan30° |, I i1 3=
~l—= -
A A3
We know that the equation of the line passing through pomt{ o Whose slope is m, 1s

(y=y,)=m(x- .r,,}.

2, 243 D . .
Thus, if a line passes though ( J) and inclines with the x-axis at an angle of 75°, then

the equation of the line is given as

(y-243)= J_-l-l(r—?.:l

(v=23)(V3-1)= (V3 +1)(x-2)
y(V3-1)-2V3(V3-1)= x(V3+1)-2(V3+1)
(V3+1)x-(V3-1)y=2J3+2-6+23
(JSH) ~(V3-1)y=43-4

e (VB+1)x-(VB-1)y=4(+3-1)

Question 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.

It is known that if a line with slope m makes x-intercept d, then the equation of the line is

given as
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y=m(x—d)

For the line intersecting the x-axis at a distance of 3 units to the left of the origin, d = 3.
The slope of the line is given as m = -2

Thus, the required equation of the given line is

y=-2[x-(3)]

y=-2x—-06

ie,2x+y+6=0

Question 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.

It is known that if a line with slope m makes y-intercept c, then the equation of the line is
given as

y=mx +c

1

Here, ¢ =2 and m = tan 30° NE] )

Thus, the required equation of the given line is

y=—=x+2

J3
_.r+2n..'§
3
-..E}' =X+ 2\5
i.e. x—ﬁ_v+2ﬁ =10

'L.l

Question 7:

Find the equation of the line which passes through the points (-1, 1) and (2, —4).

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

It is known that the equation of the line passing through points (x, y,) and (x,, y,) is

Therefore, the equation of the line passing through the points (-1, 1) and
(2,4)1is

(y=1)= 2= (v+1)

{}--|J=§(I+1}

3(y—1)=-5(x+1)
Jy—3=-5x-5
Le. dx+3y+2=0

Question 8:

Find the equation of the line which is at a perpendicular distance of 5 units from the
origin and the angle made by the perpendicular with the positive x-axis is 30°

If p is the length of the normal from the origin to a line and o is the angle made by the
normal with the positive direction of the x-axis, then the equation of the line is given
by xcos ® + y sin® = p.

Here, p = 5 units and o = 30°
Thus, the required equation of the given line is
xcos 30°+ysin30°=35

Y3

I?'i'_].-"E:E
Le, y3x+p=10

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.
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It is 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.
Accordingly, L is the mid-point of PQ.

(2-2 1+:+]_[ﬂ 2)
By mid-point formula, the coordinates of point L are given byL 2 2

P21}

Q R
-2.3) (4. 5)
It is known that the equation of the line passing through points (x,, y,) and (x,, ,) is

y=wv= J.L::':I (_T—.‘L'I]
2 1

Therefore, the equation of RL can be determined by substituting (x,, y,) = (4, 5) and (x,,
»2) =(0,2).

,1’—5:2_5{:(—4]
Hence, 0-4
— J—S:_—B =4
y-5=2(x-9)
:>4{_v—5}=3{x—4]

= 4y-20=3x-12
—3x—4y+8=0

Thus, the required equation of the median through vertex R is 3% ~4y+8=0

Question 10:
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Find the equation of the line passing through (-3, 5) and perpendicular to the line through
the points (2, 5) and (-3, 6).

The slope of the line joining the points (2, 5) and (-3, 6) is —3-2 =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.

Therefore, slope of the line perpendicular to the line through the points (2, 5) and (-3, 6)
1 1

———=——=5

" (5)
5
Now, the equation of the line passing through point (-3, 5), whose slope is 5, is

(y—=5)=5(x+3)
y—=5=5x+15
e, Sx-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.

According to the section formula, the coordinates of the point that divides the line
segment joining the points (1, 0) and (2, 3) in the ratio 1: n is given by

[n{|}+1{2} n[{l]+1{3}]:[n+2 3 ]

l+n l1+n n+l n+l

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

m=3;=3
-1

We know that two non-vertical lines are perpendicular to each other if and only if their
slopes are negative reciprocals of each other.
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Therefore, slope of the line that is perpendicular to the line joining the points (1, 0) and
1 1

2,3y m 3

n+2 3 1

Now, the equation of the line passing through ( ntl n+ J and whose slopeis 3 is
given by

3 = n+2
['1,_”+1;I=?](I_ *:'"]
=3[(n+1)y-3]|==[x(n+1)-(n+2)]

::-3[n+1:}_v—9 :—(rr+ I]x+n+2

= (l+n)x+3(1+n)y=n+l1l
Question 12:

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

The equation of a line in the intercept form is
Tido A1)

Here, a and b are the intercepts on x and y axes respectively.
It is given that the line cuts off equal intercepts on both the axes. This means that a = b.

Accordingly, equation (1) reduces to

X v
—4 ==
a oo

= x+yv=a ... (11)
Since the given line passes through point (2, 3), equation (ii) reduces to

2+3=g=>a=5
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On substituting the value of @ in equation (ii), we obtain

x +y =25, which is the required equation of the line

Question 13:

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

The equation of a line in the intercept form is

_+;:] (1)
a b I

Here, a and b are the intercepts on x and y axes respectively.
Itis giventhata + b=9=b=9—a ... (i1

From equations (i) and (ii), we obtain

X ¥
—4 =1 T
a 9—a { }

It is given that the line passes through point (2, 2). Therefore, equation (ii1) reduces to
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O—a+ua
2 =1
- [a(@—u)J
18

rl
Qg —a”

=1

= 18=%a—a’

=a’ -9a+18=0

—a’ —6a-3a+18=0
= a(a—6)-3(a—6)=0
=(a-6)(a-3)=0

=ag=6bora=3

I[fa=6and b =9 — 6 = 3, then the equation of the line is
£+__v=] = x+2v-6=10

6 3 ’

If a=3and b =9 — 3 = 6, then the equation of the line is

i+'—w=l:',~;2_ar+,1.:—ﬁ=ﬂ
3 6

Question 14:

In

Find equation of the line through the point (0, 2) making an angle 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.

2_:'[ m = tan [2?1[] = —1.5

The slope of the line making an angle 3 with the positive x-axis is

Now, the equation of the line passing through point (0, 2) and having a slope 3 1s

(y=2)==3(x-0)
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_].’—2=—\."§.1'

Le., Vix+y=2=10
The slope of line parallel to line Vax+y-2=0 is =3

It is given that the line parallel to line Vax+y-2=0 crosses the y-axis 2 units below the
origin i.e., it passes through point (0, -2).

Hence, the equation of the line passing through point (0, —2) and having a slope 3 is

y=(-2)=-3(x-0)
V2 ==/3x

Vixry+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.

The slope of the line joining the origin (0, 0) and point (-2, 9) is L 20

Accordingly, the slope of the line perpendicular to the line joining the origin and point (—
2,9)1is

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

{_p-g}%{“z}

9y—81=2x+4
Le, 2x—=9y+85=0

Question 16:
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The length L (in centimetre) 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.

It is given that when C = 20, the value of L is 124.942, whereas when C = 110, the value
of L 1s 125.134.

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

Now, assuming C along the x-axis and L along the y-axis, we have two points i.e., (20,
124.942) and (110, 125.134) in the XY plane.

Therefore, the linear relation between L and C is the equation of the line passing through
points (20, 124.942) and (110, 125.134).

125.134-124.942
(C=20)
(L -124.942) = 110-20
L—-124942 = w(ﬂ -20)
90
. 0.192 o " . .
Le. L= %0 (C—20)+124.942. which is the required linear relation
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?

The relationship between selling price and demand is linear.

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

Therefore, the linear relationship between selling price per litre and demand is the
equation of the line passing through points (14, 980) and (16, 1220).
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13_QRD:M{_‘(_]4}
) 16-14
240

y—‘?ﬂ[}:T{x—H}
v=-980= 12ﬂ{x—|4}
ie,v= 12D|[.t—]4}+98ﬂ

When x = Rs 17/litre,

y=120(17-14)+980
= y=120=x3+980 =360 +980 =1340
Thus, the owner of the milk store could sell 1340 litres of milk 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

X2

o

Let AB be the line segment between the axes and let P (a, b) be its mid-point.

¥
"

Al

Pia. k)

Y=

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

Since P (a, b) is the mid-point of AB,
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D+x’}';—{]] ~(a,b)

(R

X ¥
:[E,'E]#a,h]
— X —gand 2 =p

2 2
.x=2gand v=2b

Thus, the respective coordinates of A and B are (0, 2b) and (24, 0).
The equation of the line passing through points (0, 2) and (24, 0) is

(0-2b)

(Eu—ﬂ}
-2b
1—2b=—/.
y-20="2(x)
a{_v—Ef_':}: —bhx
ay—2ab = —hx

i.e.. bx+ay=2ab

(y=2b)=

[.r—f}]

On dividing both sides by ab, we obtain

ab  abh  ab
S
a b

]
Xidoo

Thus,the equation of the line is @ &

Question 19:

Point R (4, k) divides a line segment between the axes in the ratio 1:2. Find equation of
the line.

Let AB be the line segment between the axes such that point R (4, k) divides AB in the
ratio 1: 2.
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3
&

Y=

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

Since point R (4, k) divides AB in the ratio 1: 2, according to the section formula,

{hﬁk}z[lxﬂ+2xx‘lX}=+2xﬂ]
I1+2 1+2

o h=2 and k=2
3
— y="" and y=3k

(3h ]
—.0
Therefore, the respective coordinates of A and B are L 2 and (0, 3k%).

{ E U]
Now, the equation of line AB passing through points L - and

(0, 3k) is
3k—0( 3k
(-0 255 (-7
2
Zk[ 3h]
T —— ..T__
i 2

hy = <2kx+ 3hk
e, 2kx + hy =3hk

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

In order to show that points (3, 0), (-2, -2), and (8, 2) are collinear, it suffices to show
that the line passing through points (3, 0) and (-2, —2) also passes through point (8, 2).

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

(3-0)= G
y=m(x-3)
Sv=2x-06

e, 2x—5v==6
It is observed that at x =8 and y = 2,
LHS.=2x8-5%x2=16-10=6=R.H.S.

Therefore, the line passing through points (3, 0) and (-2, —2) also passes through point (8,
2). Hence, points (3, 0), (-2, -2), and (8, 2) are collinear.

EXERCISE:-10.3 }

Question 1:

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

(i) x + 7y = 0 (ii) 6x + 3y — 5 = 0 (iii) y = 0

(1) The given equation is x + 7y = 0.
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It can be written as

1
':——_‘-I-n ]
¥ _II,."* (}

) o m=—— and c=10
This equation is of the form y = mx + ¢, where

Therefore, equation (1) is in the slope-intercept form, where the slope and the y-intercept
1

are 7 and O respectively.
(i1) The given equation is 6x + 3y — 5 =0.

It can be written as

y= %{—61‘ +3)

;-':—2:1:+§ (3}

This equation is of the form y = mx+¢, where m=-2 and ¢ =

lad | L

Therefore, equation (2) is in the slope-intercept form, where the slope and the y-intercept
5

are-2 and 3 respectively.

(ii1) The given equation is y = 0.

It can be written as

y=0x+0...03)

This equation is of the form y = mx + ¢, where m =0 and ¢ = 0.

Therefore, equation (3) is in the slope-intercept form, where the slope and the y-intercept
are 0 and 0 respectively.

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

(1) 3x+2y—12=0(i) 4x -3y =06 (iii)) 3y + 2 =0.
(1) The given equation is 3x + 2y — 12 =0.

It can be written as

3x+2y=12
3x 2y
—e— =]
12 12
e, 2o (1)
£+£—]
This equation is of the form @ &  wherea=4and b = 6.

Therefore, equation (1) is in the intercept form, where the intercepts on the x and y axes
are 4 and 6 respectively.

(i1) The given equation is 4x — 3y = 6.

It can be written as

dx 3y,
6 3]
XY _
3 2
x y
i.f.'_'.'..h ﬁ+-—:] 2
e (2)
2 )
P 3
This equation is of the form @ &  wherea= 2 and b =-2.
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Therefore, equation (2) is in the intercept form, where the intercepts on the x and y axes
3

are 2 and -2 respectively.

(ii1) The given equation is 3y + 2 = 0.

It can be written as

Jy=-2
ie., [_‘2] =1 ~(3)
3
P 22
This equation is of the form @ b  wherea=0and b= 3.

2

Therefore, equation (3) is in the intercept form, where the intercept on the y-axisis 3
and it has no intercept on the x-axis.

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.

() X—V3Y+8=0 iy, 2 — 0 (iii) x— y = 4
(i) The given equation is * ~ Vay+8= 0

It can be reduced as:

x—3y=-8

:b—x+\,l'f§},-':ﬂ

(-1) +(v"§): =J4=2

On dividing both sides by , We obtain
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= xc0s5120°+ysin120° = 4 (1)

Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line
X cos ® + y sin ® = p, we obtain ® = 120° and p = 4.

Thus, the perpendicular distance of the line from the origin is 4, while the angle between
the perpendicular and the positive x-axis is 120°.

(i1) The given equation is y —2 = 0.

It can be reduced as 0.x + 1.y =2

On dividing both sides by Vor+1 =1 , we obtain 0.x + 1.y =2

= xc0s90°+ysin90°=2 ... (1)

Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line
X cos ® + y sin ® = p, we obtain ® = 90° and p = 2.

Thus, the perpendicular distance of the line from the origin is 2, while the angle between
the perpendicular and the positive x-axis is 90°.

(ii1) The given equation is x — y = 4.

It can be reduced as 1.x + (-1) y=4

On dividing both sides by V(1 =Y2 ¢ obtain
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LH[_L]Y_i
V2 N2)7 A2
:}XCUE[ETE—TE]-I-\,’Sin[ET[—E]=2\J'E

4, - 4
— xcos315°+ysin315° =22 (1)
Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line
X cos ® +y sin ® = p, we obtain ® = 315° and Pzz“ﬁ.

Thus, the perpendicular distance of the line from the origin is 22 , while the angle
between the perpendicular and the positive x-axis is 315°.

Question 4:

Find the distance of the point (-1, 1) from the line 12(x + 6) = 5(y — 2).
The given equation of the line is 12(x + 6) = 5(y — 2).

= 12x+72=5y-10

=12x-5y+82=0... (1)

On comparing equation (1) with general equation of line Ax + By + C =0, we obtain 4 =
12, B=-5,and C = 82.

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

(xla yl) is given by m

The given point is (x,, y,) = (-1, 1).

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

12(-1)+(=5)(1)+82]  |-12-5+82 63 _ _
= : = UnE = ———=——— uniis = v LNIts = > units
J(Il}' +(-5) J169 13
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Question 5:

Find the points on the x-axis, whose distances from the line 3 4  are 4 units.

The given equation of line is

LN A
3 4
or, 4x+3y—-12=0 (1)

On comparing equation (1) with general equation of line Ax + By + C =0, we obtain 4 =
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.

It is known that the perpendicular distance (d) of a line 4x + By + C = 0 from a point
g |Ax,+ By, +C

(x), ») 1s given by m

Therefore,

da+3x0-12
F: P i ——

4 +3

[4a—12|
=>4=1—
J

= |4a—12|=20

= *+({4a—12)=20
:}{4&—12) =20 or —{4{;—]2}=2{]
= dag=20+12 or da=-20+12

—g=80r -2

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

Question 6:

Find the distance between parallel lines
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(1) 15x +8y—-34=0and 15x+ 8y +31=0

(i) /(x+y)+p=0andl(x+ty)—-r=0

It is known that the distance (d) between parallel lines 4x + By + C, =0
g IC, -G,

and Ax + By + C,=01is given by =~ VA +B"

(i) The given parallel lines are 15x + 8y —34 =0 and 15x + 8y + 31 =0.

Here, A =15, B=8, C,=-34, and C,=31.

Therefore, the distance between the parallel lines is

C - (-.13

R Jasy +(8)

-34-31 —65 63

d units = units = —— units

(i1) The given parallel lines are / (x + y) + p=0and / (x + y) —r=0.
Ix+ly+p=0andIx+ly—r=0
Here,A=1,B=1,C,=p, and C,=—r.

Therefore, the distance between the parallel lines is

d= |[: 1,_{:2|, = |Pﬂ+r, Lll1ils=|F+i‘| Iunits=m unila:i‘ﬁ units
JA+B NP +P 20 2 2
Question 7:

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

The equation of the given line is
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Ix—dy+2=0
3x 2
ory=—+—
T4
1
ory=>=x+—

4 2 which is of the form y = mx + ¢

3

= Slope of the given line 4

It is known that parallel lines have the same slope.

3
m==
= Slope of the other line = 4

3
Now, the equation of the line that has a slope of 4 and passes through the point (-2, 3) is

3

(r=3)=3{r-(-2)}

4
4y—-12=3x+6

e, Jx—4v+18=0

Question 8:

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

The given equation of line is ¥~ 7V

1 5
Ony==x+=

7, which is of the form y = mx + ¢

~Slope of the given line 7

e )
The slope of the line perpendicular to the line having a slope of 7 is
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The equation of the line with slope —7 and x-intercept 3 is given by
y=m(x—d)

=y=-7(x-3)

=>y=—"Tx+21

=>Tx+y=21

Question 9:

Find angles between the lines Vx+y=landx+\3y =1

The given lines are Var+y=landx+3y=1

|
y==3x+1 (1) andy=-—x+
Y3

pey
——
[
e

1
m, =——=
The slope of line (1) is ™ = ~3 , while the slope of line (2) is V3 .

The acute angle i.e., 6 between the two lines is given by

TEuEnm 6 E -I"’:. — Irj::
L wira, wwa
— 3
Teurn £ — = 1 =~
1 —+ — 3 —
=~ 5
—353 + 1
=3 —
T S — = - —
1+ 1 |2x—-..,-"§|
Te=uEn S = L
-~ 3

= = FZaOO=
Thus, the angle between the given lines is either 30° or 180° — 30° = 150°.

Question 10:
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The line through the points (%, 3) and (4, 1) intersects the line 7x — 9y — 19 = 0. at right
angle. Find the value of 4.

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

. } .
The slope of line 7x — 9y — 19 =0 or 9 9 s 9.
It is given that the two lines are perpendicular.

Somy ey =—1

-2 7
= % —|=—1
d4-h 9
—14
— =
36=94
=14 =36-94
=9h=36-14

:*~h=E
9

-1

22
Thus, the value of #is 9 .

Question 11:

Prove that the line through the point (x,, y,) and parallel to the line Ax + By + C=01is A
(x—x) +B(y—-y)=0.

(B)eo(E) et
The slope of line Ax + By + C =0 or B B J s B

It is known that parallel lines have the same slope.

A
m=——

= Slope of the other line = B
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A

m=——

The equation of the line passing through point (x,, ;) and having a slope

Hence, the line through point (x,, y,) and parallel to line Ax + By + C=01is

A@—=x)+B@E-»)=0

Question 12:

B is

Two lines passing through the point (2, 3) intersects each other at an angle of 60°. If

slope of one line is 2, find equation of the other line.
It is given that the slope of the first line, m, = 2.
Let the slope of the other line be m,.

The angle between the two lines is 60°.

my, =,
tan 60° = |———=
1+ m,m,
2—m,
=3= -
[+ 2,
—m,
=\3=x |
1+2m,

(2-m ]
_>-J'_— or+i=—-| —=
—"m Ll+2m: _

= JE[I t2m,)=2-m, or -.E[I F2my)=—(2-m,)
:‘»ﬁ+2ﬁm_‘+mr =2 01'\ﬁ+2~.,f":.ru -, =1
:;=~.E+[2v@+|]m: =2or3 (Esfr_ }m

25 —(2+43)

or m

(23+1) 7 (2431)

=M. =
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243
Case l: = | —
ase iy [Zﬁﬂ]
2-43)
. . . . : [E\EH] ,
The equation of the line passing through point (2, 3) and having a slope of 18
2-43
—3) = (x-2
(»=3) 24341 (x=2)

(2ﬁ+1]Jr-3{zﬁ+1]:(3—\5]1--2[:-\5)
(xﬁ—ﬁ)x+(2 3+I)J==—4+2~f§+6«f‘§+3
(V3-2)x+(2V3+1)y=-1+8J3

: f\E—E]x+(2\E+I:}y:—I+Sv‘r§.

In this case, the equation of the other line is [

—[2 - \E}
Casell: m, = (I\E—]]
—{2 + \E)
. . . . . (2v3-1) .
The equation of the line passing through point (2, 3) and having a slope of 1s
(244
=3)=——(x-2

(23 —|:]J-—3{2£— 1)=—(2+V3)x+2(2+3)
(203-1)y+(2443)x=4+23+643-3
(2+£]1-+(2J§—|']3-= 1+83

(2+J§Jx+(2»f§—1);-=l+8v‘f§.

In this case, the equation of the other line is
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(V3-2)a+(23+ |:)y= ~1+83 .

Thus, the required equation of the other line is r

(2+ \l@)x+(2\"§—l)_}=:|+8v@.

Question 13:

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

The right bisector of a line segment bisects the line segment at 90°.

The end-points of the line segment are given as A (3, 4) and B (-1, 2).

_ A
I (32209
Accordingly, mid-point of AB < < J
_2-4 _ﬁ_l
Slope of AB —-1-3 -4 1
L

)
~Slope of the line perpendicular to AB = [3

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

y-3)=—2x-1)
y=3=-2x+2
2x+y=>5

Thus, 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.
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Let (a, b) be the coordinates of the foot of the perpendicular from the point (-1, 3) to the
line 3x —4y — 16 =0.

B

= L1 &

(e fr)
Ix=dy— 6= 0

h=3

Slope of the line joining (~1, 3) and (a, b), m, a+1

Slope of the line 3x —4y—16=0o0r = 4 ’

Since these two lines are perpendicular, m,m, = —1

(DR

3b-9 I
da+4
=3h-9=-4a-4
=4da+3b=5 . []}

Point (a, b) lies on line 3x — 4y = 16.
~3a-4b=16... (2)
On solving equations (1) and (2), we obtain

azﬁ and h:—4—g
25 25

68 49]
Thus, the required coordinates of the foot of the perpendicular are ( 25° 25
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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.

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

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

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

2

~Slope of the line joining (0, 0) and (-1,2) I
The slope of the given line is m.

Somx=2=—1 [']'he two lines are perpendicular]

= m=

ra | =

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

2zm(—l}+c
I
=2=—|-1)+¢
2( )
:::~.:-:2+l:E
2 2

1
— and =

Thus, the respective values of m and ¢ are 2

Question 16:

If p and ¢q are the lengths of perpendiculars from the origin to the lines x cos 6 —
y sin @ = k cos 260and x sec 8+ y cosec 8 = k, respectively, prove that p* + 4¢> = k2

The equations of given lines are

xcos@—ysinf=kcos?260...(1)
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xsec+ycosec =k ... (2)

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

On comparing equation (1) to the general equation of line i.e., Ax + By + C =0, we
obtain 4 = cosf), B = —sin6, and C = —k cos 26.

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

. F=|A{{J}+‘H’{ﬂ}+f'|_ C| B —k cos 26|

JA + B _Mf]r4:+H: R Jcos® #+sin’ 6

= |~k cos 24| -13)
On comparing equation (2) to the general equation of line i.e., 4x + By + C =0, we
obtain 4 = secl, B = cosecd, and C = —k.

It is given that ¢ is the length of the perpendicular from (0, 0) to line (2).

I:q=|.»1{{:+}+3m}+r ] [~k

AT+ B ) JAT + B R \,l"sm:r:-Hmscc:H

(%)

From (3) and (4), we have
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il r J _ﬁ
p+aq" = (—kcos26]) +4) —— | :
X Jsf:q,;' 1 + cosec”

4k’
(sumcJ & + cosec” H)

a4k’

=k’ cos 20+

=k cos” 20+ ]
|+ ]
Lcos ¢ sint
. . 4k
=k"cos” 204 T
sin- & +cos &
L sin’ @eos” @ y

= k" cos® 28+~ S

| b
L.‘iil]: Heos™ @ /.|
=k’ cos” 260+ 4k" sin” Pcos” @
=k cos” 20+ k7 {Zsin  cos |‘?}
= k” cos” 20+ k” sin” 26
=k’ (ms: 26 +sin’ 2!9]

= k*

Hence, we proved that p* + 4¢> = k2.

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.

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

Accordingly, AD1BC

A2, 3)

B4 -1y D Col, 2
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The equation of the line passing through point (2, 3) and having a slope of 1 is
(-3)=1(:-2)

>x-y+1=0

>y—-x=1

Therefore, equation of the altitude from vertex A=y —x = 1.

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

The equation of BC is

2+1
{_1-'+1}=I_4[:r—4]
=(y+l)=—1(x-4)
= y+l=-x+4
= x+y-3=0 (1)

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

On comparing equation (1) to the general equation of line Ax + By + C =0, we obtain 4 =
I,B=1,and C=-3.

[1%2+1x3-3] . 2] oo 2 umits = 5 it
= units = units = units = units
~Length of AD VT T V2 V2

Thus, the equation and the length of the altitude from vertex A are y —x =1 and V2 units
respectively.

Question 18:

If p is the length of perpendicular from the origin to the line whose intercepts on the axes
1 1 1

W

are a andb, then show that »~ @ 5"
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It is known that the equation of a line whose intercepts on the axes are a and b is

X
a b
or hx +ay = ab

orbx+ay—ab=0 (1)

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

On comparing equation (1) to the general equation of line Ax + By + C =0, we
obtain 4 = b, B=a, and C = —ab.

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

|A(0)+ B(0)-ab|
xf{h: ra
|—ub

Va' + b

On squaring both sides, we obtain

= p=

- (—ub]z
a4+ b

= p’ (az +b3\}= ah’

a’ + b 1
— =
a b n
| 1

1
" a B

1 I I

¥

b- .

Hence, we showed that 7 @
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