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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.
Answer
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

[ 0. NB

T N

L

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;, y1), (X3, v2), and (x5, v3) is

1
Elxl (v, _J"l}"" % (7= y)+x, {,'*'u - )

Therefore, area of AABC
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=%|_4{?+5)+0{—5—5]+5|[5—?}| unit’
=%|_4(|2}+5(—1j| unit’
:l|-43-lﬂ| unit”
2
1 "
=—|—SS‘ umnit
2

= l}q 58 unit’
2

=29 unit”
Area of AACD
1

= —|-4(-5+2)+5(-2~5)+(-4)(5+5) unit®

2
|— (=3)+5(~7)-4(10)| unit*

=5|12—35—4o| unit’

= l|—~EL3| unit’
2

8 .,
= — unit”
2
Py _ N - i
—[3*)+EJ unit” = - 3:63 unit” = lf—l unit’
Thus, area (ABCD) £ =

Question 2:

The base of an eqguilateral 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.

Answer

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.
i.e.,, BO = OC = g, where O is the origin.

MNow, it is clear that the coordinates of point C are (0, a), while the coordinates of point B

are (0, —a).
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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.

1'&’

A
X B : X
- + L ,'L -

- . >
"L L ’F
‘I. 'F
A
Yy

On applying Pythagoras theorem to AAQC, we obtain
(AC)? = (OA)? + (OC)?

= (2a)® = (OA)® + &°

= 4a° - a° = (0A)°

= [(0AP = 387

= 0A = "'EC"
(iﬁaiﬂ}

~Coordinates of point A =

(Vi 0),

Thus, the vertices of the given equilateral triangle are (0, a), (0, -a), and r

(o)

(0, @), (0, -a), and

Question 3:

Find the distance between P(x" ‘F"}and Q(If’ y’—'}when: (i) PQ is parallel to the y-axis,
(ii) PQ is parallel to the x-axis.

Answer

The given points are P(x, 3 }and Q(x,, }‘1}_

(i) When PQ is parallel to the y-axis, x; = x..
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J =5 ) +(3,-n)

In this case, distance between P and Q

(i) When PQ is parallel to the x-axis, y1 = va.

=l =5 ) +(r =)

In this case, distance between P and Q

= (o —x )

.IE—_Tll

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

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

Accordingly, J(T“—rr): +(6—D): nJ{]—u):ﬂﬂr—{l):

— J40+a® —1da+36 =9 +a° —6a+16
= a® —14a+85 =~/a* —6a+25

On squaring both sides, we obtain
a*-14a+85=a*-6a + 25
= -14a + 6a = 25 - 85
= —8a3 = -60
_ 60 15

=a —
g 2

(3-0)
Thus, the required point on the x-axis is 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).

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

[Ei§;4+0]=(%__ﬂ
P(0, -4)andB (8, 0) ares 2 2

It is known that the slope (m) of a non-vertical line passing through the points (x1, vi)

Y. =W

m =
and (x5, v5) is given by

Xy E X

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

4-0 4 2
1

Hence, the required slope of the lineis 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 A (4, 4), B (3, 5), and C (-1, -1},

It is known that the slope (m) of a non-vertical line passing through the points (x4, v4)

B

m LX, #F X
and (x5, v,) is given by Xy =X
_2=4_

~Slope of AB (m,) 3—4

_=l=5, -0 )
Slope of BC (m,) T NE g2

A+l 2
Slope of CA (m;) 4+1 3
It is observed that mym, = -1

This shows that line segments AB and CA are perpendicular to each other
i.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.
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Question 7:

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

Answer

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°.

JLY

B + 300

X [ X

ling

1F!|rl

Thus, the slope of the given line is tan 120° = tan (180° — 60°) = —tan 60° = _‘E

Question 8:

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

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

Slope of AB = Slope of BC
I-(-1) 5-

1
— =
2=x 4=2

Thus, the required value of x is 1.
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Question 9:

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

Answer

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

D (-3,2) c,
A1) B0
L0+l
Slope of AB 4+2 0
2-3 -1 1

SlopeofcD = 3-3 -0 0
= Slope of AB = Slope of CD

= AB and CD are parallel to each other.

3-0 3
Now, slope of BC = 3—4 I
241 3

Slope of AD = —3+2 -1
= 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).

Answer

Pl ) [P ORRS

The slope of the line joining the points (3, -1) and (4, -2) is 4-3
MNow, the inclination (8 ) of the line joining the points (3, -1) and (4, - 2) is given by
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tan 8= -1
= 0 = (90° + 45°) = 135°
Thus, the angle between the x-axis and the line joining the points (3, -1) and (4, -2) is

1355

Question 11:
The slope of a line is double of the slope of another line. If tangent of the angle between

them is 3 , find the slopes of he lines.

Answer

Let ™ and m be the slopes of the two given lines such that m =2Zm :

We know that if Bisthe angle between the lines /; and /5 with slopes m; and m,, then
-

tan?=|————>~L
1+ mm,

1
It is given that the tangent of the angle between the two lines is 3 .

1| m=2m
3 1+(2m)-m
1 —
3 (1+2m°
1 —mr I ( —m ] m
= —= — or —=— — | = -
3 1+2m 3 1+ 2m 1+ 2m~
Case 1l
| —m
= _= .
3 1+2m

=14 2m° ==3m

= 2m" +3m+1=0

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

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

|
:::m:—l{}rri.i:—i
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If m

-1, then the slopes of the lines are -1 and -2.

1 1

Ifm = 2, then the slopes of the lines are 2 and -1.

Case II

I m

3 1+2mt
=2m" +1=3m

=2m -3Im+1=10
= 2m" =2m=m+1=0
= 2m(m=1)=1{m=1)=0
::)-(m—l)me—l):[]'
1
—=m=10tm==—
2
If m = 1, then the slopes of the lines are 1 and 2.
l l and 1
If m = 2, then the slopes of the lines are 2
1 1

- — and 1
Hence, the slopes of the lines are -1 and -2 or 2and-1or1and?2or

Question 12:

A line passes through {x"y'} and ('F"‘k]

k—y =mlh-x)

. If slope of the line is m, show that

Answer
The slope of the line passing through {'r"y') and “"k] is h=x, :
It is given that the slope of the line is m.

k-x
= k—y, =m(h-x)

"

k e m{h _I:'I]

Hence,

Free Pdf Download from Exxamm.com




Question 13:

LI
If three point (h, 0}, (a8, b) and (0, k) lie on a line, show that h k
Answer
If the points A (h, 0), B (g, b), and C (0, k) lie on a line, then
Slope of AB = Slope of BC

h-0 :k—b

a—ah —d
h k-b

::’ —
a=-h —a

= —ab=(k-b)(a-h)
=> —ab = ka = kh—ab + bh
= ka+bh = kh
On dividing both sides by kh, we obtain
fa ok _Kh
ki kho kh
4

b
=—+—=1
h

+£:L
k

a
Hence, h

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 20107

AT
E 1029
'L;:' o
é o7 {1995, %7
= A
B {1985, 03
g
_ BT
X
+

Ol 1985 1990 1995 2000 2005 2010
Years
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Answer

Since line AB passes through points A (1985, 92) and B (1995, 97), its slope is
o7 -92 5

19951985 10
Let v 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
2

1 y—97

3 2010-1993
| y-97

p: 13

:5-1—54:}'—9?
Z

= y—97=17.5
= y=T.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.
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Exercise 10.2

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

Answer

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

Therefore, the equation of the y-axisisy = 0.
Question 2:

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

Answer

We know that the eguation of the line passing through point {x"“}?“}l whose slope ism,

S-n)=m(x-x)
|

Thus, the equation of the line passing through point (-4, 3), whose slope is 2, is

{y—B):%{x-s-d}
2(y-3)=x+4
2y-6=x+4
e, x—2v+10=0

Question 3:
Find the equation of the line which passes though (0, 0) with slope m.

Answer
We know that the equation of the line passing through point {x‘”-vﬂ), whose slope is m,

s (P=ra)=m(x-x)

Thus, the equation of the line passing through point (0, 0}, whose slope is m,is
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(y -0)=m(x~-0)

e, ¥ =mx

Question 4:

2, zﬁ)

Find the equation of the line which passes though ( and is inclined with the x-
axis at an angle of 75°.

Answer

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

m = tan 75°

] Jg+]

1+ —
_ . tan 45° + tan 30° ‘JE 3 3 341
i S i e R i

"EF

We know that the eguation of the line passing through point {x“"l,“-}l whose slope is m,

Sr-n)=m(x-x)

Thus, if a line passes though ( ’ )amd inclines with the x-axis at an angle of 75°,

then the equation of the line is given as

(y-2v3)= jzj{x—w

(L'—Z\.-E){ —1) { 3+1 (r 2)
V(V3-1)-203(V3-1) = (V3 +1)-2(V3+1)
(VB+1)x-(V3-1)y=243+2-6+2.3
(ﬁ+l).t—(¢§—t)}':4ﬁ—4

ie. (V3+1)x—(V3-1)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,
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Answer

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

v = mix —d)

For the line intersecting the x-axis at a distance of 3 units to the left of the origin, d = -
=

The slope of the line is given asm = -2

Thus, the required equation of the given line is

o= =2 Pe—(=3)]

y =-2x-0

ie,2x+y+6=20

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.

Answer

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

i e B

Here, ¢ = 2 and m = tan 30° ‘E ;

Thus, the required equation of the given line is

\E}':x+ 243

e, x—3r+243 =0
Question 7:

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

Answer
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It is known that the equation of the line passing through points (xy, vi) and (x5, va) is

Y. =¥
S e (x=x, ‘J
r‘b’: R .Tl

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

(»—1)=

(r—1)="x+1)

3(}-'—I_]:—5i:_r+|]
3y—3=-S5x-5
e, Sx+3y+2=0

s
5 (x+1)

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°

Answer

If p is the length of the normal from the origin to a line and @ is the angle made by the
normal with the positive direction of the x-axis, then the equation of the line is given by
xcosw + ysinw =p.

Here, p = 5 units and @ = 30°

Thus, the required equation of the given line is

x cos 30° + vy sin 302 =35

V3

X pr==23

2 2
e, V3x+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.

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

2=2 1+3
— — =0, 2
. 2] (0. 2)

By mid-point formula, the coordinates of point L are given by [

Pz, 1)

Q R
(-2:3) {4, 5)

It is known that the equation of the line passing through points (xy, v1) and (x5, va) is

y=n =%{1_x|]
b |

Therefore, the eguation of RL can be determined by substituting (x,, yv,) = (4, 5) and

(x2, v2) = (0, 2).
2-5

—4

(x—4)

,}J - 5 oy
Hence,

=

::.w—5=-—3_—4
y-5="(x-4)

:::4('}4—5]:3(.!:—4)
= 4y-20=3x-12
= 3x-4yp+8=0
Thus, the required equation of the median through vertex R is dr—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, ).
Answer
65 1

m= = —
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,

Free Pdf Download from Exxamm.com




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

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

(y—5)=5(x+3)

y—5=5x+13
ie, Sx—y+20=10
Question 11:

A line perpendicular to the line segment joining the points (1, 0) and (2, 3) divides it in
the ratio 1:n1. Find the eguation of the line,

Answer

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) JJ(0}+1{3)]=[H+2 3 ]

l+n ’ l+n n+l n+l

The slope of the line joining the points (1, 0) and (2, 3) is
3-0
m=—=3
2-1
We know that two non-vertical lines are perpendicular to each other If and only if their
slopes are negative reciprocals of each other,

Therefore, slope of the line that is perpendicular to the line joining the points (1, 0) and

1

2,3 m 3
n+2 3

’
n+l n+l

1

MNow, the eguation of the line passing through ( J and whose slope is Jis

given by

Free Pdf Download from Exxamm.com




s 3=-25)
=3[ (a+1)y=3]==[x(n+1)=(n+2)]

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

=

::-[:_|+n}r+3{_| +J‘i)}':n+11

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

The equation of a line in the intercept form is

Z gl o (i)

a b
Here, a and b are the intercepts on x and y axes respectively.

It is given that the line cuts off egual intercepts on both the axes. This means that a = b.

Accordingly, equation (i) reduces to

X V
—4 =]
i o

= x+y=4a .. (11)

Since the given line passes through point (2, 3), equation (ii) reduces to
2+3=a=2a=>5

On substituting the value of 2 in eguation (ii), we obtain

x + v =5, which is the reguired eguation 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.

Answer

The eguation of a line in the intercept form is

X .
—==] o 1)
a b

Here, a and b are the intercepts on x and y axes respectively.
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Itisgiventhata + b=9=b=9-a .. (i)

From eguations (i) and (ii}, we obtain

X ¥y

—fp == i

d 9-a ity

It is given that the line passes through point (2, 2). Therefore, equation (iii) reduces to

2 2
=+
a 9—a

::eZ[ l-+-- | ]:I
a 9—a

| O9—a+e
gl 2220 [y
= {a(@—a}}
|8

= = =|
Qa—a”

=1

= 18=0a—a’

=g’ —9g+18=0

=a —6a—-3a+18=0

:::uliri-ﬁ)—3(u'—6}:[}

= (a-6)(a—3)=0

=a=6o0rg=3

Ifa=6andb=9-6 =3, then the equation of the line is
Xeloisxey-6=0

6 3 )

Ifa=3andb=9-3 =6, then the equation of the line is

Xy :
=+==1=22x+y=6=0
3 6

Question 14:

2
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.

Answer
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E_j'l' M= lan [ETI] = —‘\.E

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

MNow, the eqguation of the line passing through point (0, 2) and having a slope _‘E is

(y—2)=—3(x—0)

y—lz—xﬁx
1.E., ‘JEJ:JrJr—Z:ﬂ

The slope of line parallel to line «.Ex+y—2 =0 _'-E.

It is given that the line parallel to line J:'T’x"'}’_z =0¢rosses 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)

yP+l= -w.gr

ﬁ.r+_p'+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

9-0

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

Accordingly, the slope of the line perpendicular to the line joining the origin and point (-

2,9)is

Mow, the equation of the line passing through point (-2, 9) and having a slope m- is
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(}-—9}=§[J+2)

Oy—81=2x+4
e, 2x-9y+85=10

Question 16:

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.

Answer

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

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

MNow, assuming C along the x-axis and L along the y-axis, we have two points i.e., (20,
124,942y and (110, 125.134) in the XY plane.

Therefore, the linear relation between L and C is the eguation of the line passing through

points (20, 124.942) and (110, 125.134).
125.134 -124.942

(C-20)
(L-124.842) = 110-20
L-124.942= "2 (¢ 20)
. 0.192 , S ) . .
ie,L= g—u(f_ —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?
Answer

The relationship between selling price and demand is linear.
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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).

] 9‘8[} s M(_r_ ]4)
’ 16—-14
240

}’_‘}E']:T{T_]':i‘]

y—F}S[I:IED{_x—M)
ie.,y=120{x-14)+980

When x = Rs 17/litre,
y=120(17-14)+980

= y=12023+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 eguation of the line
r .!

is @ b

Answer

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

IIJL
AN

Pia k)

O B
Let the coordinates of A and B be (0, yv) and (x, 0) respectively.
Since P (g, b) is the mid-point of AB,
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SLx=2qgand y=2b
Thus, the respective coordinates of A and B are (0, 2b) and (23, 0).
The eguation of the line passing through points (0, 2b) and (2a, 0) is

_(0-2b)

(v=2b)= (20-0) (x=0)

-2b
—2b=""{,
y-2=22(x)

a(y—2b)=—bx

ay —2ab = —hx

i.e., bx+ay=2ab

On dividing both sides by ab, we obtain

E+ﬂ_2ab

ab ab ab

=X 22
a b

“ 1 A 2
Thus,the equation of the line is & b

Question 19:

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

Answer

Let AB be the line segment between the axes such that point R (h, k) divides AB in the

ratio 1: 2.
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Let the respective coordinates of A and B be (x, 0) and (0, v).
Since point R (h, k) divides AB in the ratio 1: 2, according to the section formula,

{ﬁ’k}:(lxﬂ+lx11lx3=+2x0]
1+2 1+2

:}(J:Jr]:IZE i]

373

:::-Frzz—r ;mq:hic:£
3 3

Ih
:}-r=? and v =3k

&
Therefore, the respective coordinates of A and B are 2 and (0, 3k).

3h
3]
MNow, the equation of line AB passing through points 2 and

(0, 3k} is

3k-0(_ 3h
frt)= _3&[“_?)

iy = —2kx+ 3hik
i.e, 2kx+ hy =30k

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

Question 20:

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

Answer

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

(=015 s-3)
y==(x-3)
Sr=2x—-6

e, 2x—Sy=6

It is observed that atx = 8 and y = 2,

LHS. =2x8-5x2=16-10=6=R.H.5.

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.
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Exercise 10.3
Question 1:
Reduce the following equations into slope-intercept form and find their slopes and the y-
intercepts.
(x+7y=0(i)6x+3y-5=0(ii)y=0
Answer
(i) The given equation isx + 7y = 0.

It can be written as

}J:—%I-l-ﬂ ...(]}

m=—==ande=10
This equation is of the form y = mx + ¢, where :

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

1
intercept are 7 and 0 respectively.
(ii) The given eguation is 6x + 3y — 5 = 0.

It can be written as

o= %(—6x+5)

y:—2x+%  6)

"

Ll | L

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

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

intercept are-2 and 3 respectively.
(iii) The given equation is y = 0.

It can be written as
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y=0x+0..(3)
This equation is of the form vy = mx + ¢, wherem = 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:

Reduce the following equations into intercept form and find their intercepts on the axes.
(D33 r2y=12=200)d =3y =60 3y+2=0.

Answer

(i} The given equation is 3x + 2y - 12 = 0.

It can be written as

3x+2y=12
ix 2y
— e — 1
12 12
ie, —+=—=1 1
4 0 (}
This equation is of the form b , wherea=4andb = 6.

Therefore, equation (1) is in the intercept form, where the intercepts on the x and vy axes
are 4 and 6 respectively.
(ii) The given equation is 4x — 3y = 6.

It can be written as

4x 3y,
6 6
& ¥y _
3 2
X W
1.8, ——+—-=] 2
2
This equation is of the form b , where a = 2andb = -2.
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Therefore, eqguation (2) is in the intercept form, where the intercepts on the x and y axes

3
are 2 and -2 respectively.
{(iii) The given equation is 3y + 2 = 0.

It can be written as

Jy=-2
1V
e, ——==1 sl
[_1] (-"}
3
; 2
This equation is of the form « b  wherea=0andb= 3.

2

Therefore, equation (3) is in the intercept form, where the intercept on the y-axis is 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.
() XV +8=0(iyy 2 - 0 (i) x - y=4
Answer

(i) The given equation is H_‘EFJrS: 0

It can be reduced as:

x—3y =-8

=>—x+\f-§y=ﬁ

(-1)° +[-J§}2 =J4=2

On dividing both sides by , we obtain
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225 2
3
=}[—AJJ{+[J‘-]}*=4
2 2
= xcos120°+ ysin120°=4 A1)

Eqguation (1) is in the normal form.

On comparing equation (1)} with the normal form of equation of line
xcosw+ysinw=p, wecobtainw = 120° andp = 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°.

(ii) The given eguationisy - 2 = 0.

Itcan bereducedas 0x + 1.y =2

On dividing both sides by VO +17 =1 ,weobtainOx + L.y =2

= xcos590° + ysin90°=2..(1)

Eqguation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line

xXcosw+ ysinw =p, weobtain w = 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°.

(iii) The given eguation isx -y = 4.

Itcanbereducedas i x + (-1)y =4

On dividing both sides by L +{_.|] - \E, we obtain

b

— x-cro:-e.[Zﬂ = .Z ] 1 j,-'sin[Zﬂ: - :] = 2\.5

= xcos3l5°+ysin315° =242 A1)

Equation (1) is in the normal form.

On comparing equation (1} with the normal form of equation of line

xcosw + y sinw = p, we obtain w = 315° and p=2ﬁ.
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Thus, the perpendicular distance of the line from the origin is 2‘-5, 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).

Answer

The given eguation of the line is 12(x + 6) = 5(y - 2).

=212« + 72 =5y -10

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

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

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

o | Ax, + By, +C
(x1, ya) is given by VA + B
The given point is (x4, vi) = (-1, 1).
Therefore, the distance of point (-1, 1) from the given line
[-12-5+82 65

12(-1)+{-35N1)+82
=| ( ) ( H] ‘units: units:Tlltiils=Sllnits

JO2) + (=5 V169 I3

Question 5:

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

The given eguation of line is

Aty
I 4

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

. | Ax, + By, +C
(x4, Y1) is given by m
Therefore,
4 [a+3x0-12)
|:I'=.-:a—12|
5
= |da-12|=20
= +(4a—-12)=20
= (4a-12)=20 or —(4a—-12)=20
—da=20+12 or da=-20+12

=g—8or =2

= 4=

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

Question 6:

Find the distance between parallel lines
(iY15x + 8y -34=0and15x+ 8y +31 =0
(iDlI(x+y)+p=0and!/(x+y)-r=20
Answer

It is known that the distance (d) between parallel linas Ax + By + C; = 0 and Ax + By +
o |("|_{j2

C, = 0 is given by VA T+ B

(i) The given parallel lines are 15x + By — 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

—34—31\ ‘
units =

NAeE [usy sy 17

Ic,-c,

—65 63

d units = — units

(ii) The given parallel linesare! (x +y) +p=0and/(x+vy)—-r = 0.
bk +fy+p=0andlx+ly-r=20
Here, A=/ B=1/C, =p, and Co= —r.
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Therefore, the distance between the parallel lines is

=G e+l e+ L |p+r|
o = = Litits = units = —— unils = —|—| unils
NAE+ B AP+ V2 12 V2
Question 7:

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

The eguation of the given line is

Jr—4y+2=0
ae _3x 2
% 4
1
ory="x+—
2, which isof the formy = mx + ¢

3
- Slope of the given line 4

It is known that parallel lines have the same slope.

3
=~ Slope of the other line = " :E
3
MNow, the eqguation of the line that has a slope of Eand passes through the point (-2, 3)
is
(r-3)=3s-(-2)]
4y —-12=3x+6

e, 3r—4r+18=0

Question 8:

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

Answer

The given equation of line is X=Typ+3=0
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Or, y :l:lr-imE

7 7 which is of the form y = mx + ¢

1

~Slope of the given line 7

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

=2y =-7(x-3)

=2y =—-7/x+21

=>7x+y=21

Question 9:
Find angles between the lines "Ex"'}": I'and """"-E.V =}

Answer

The given lines are JB—*‘-'JF}’: | and x + ﬁ}' =1

it ) iy Y 2

V3

1
m!:_—
(1)ismL:"ﬁ & . sl

The slope of line , while the slope of line (2} is

The acute angle i.e., 8 between the two lines is given by
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tan 8 = | L=
1+ mm,
-3+ ]
tan & = 3
|+[—\E][— 1 }
NE]
__—3+l
|| 2
tan 0 = |——| =
l+l‘ 2543
tan =
NE]
#=130°

Thus, the angle between the given lines is either 30° or 180° - 30° = 150°,

Question 10:

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

Answer

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

1-3 -2
mlz—:—
d—h 4-h

7 19 7

IJ_:l:—_l’-t—— mzz_

The slope of line 7x - 9y — 19 = 0 or Y 9 s 9.

It is given that the two lines are perpendicular.
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Somyxm, ==1

5 )0)
= x| — |=—1
d=h 9
—14
— e
369k
=14 =36-94
=0h=36-14
22

= h=—
9

-1

22

Thus, the value of his 9 .

Question 11:
Prove that the line through the point {x,, v4) and parallel to the line Ax + By + C =0 is A

(x =x1) + B (y - y1} = 0.

Answer

[—A] [—C) A
y=l—|x+| — mM=——
The slope of line Ax + By + C =0 or B B Jis B

It is known that parallel lines have the same slope.

m:__
- Slope of the other line = B

The equation of the line passing through point (x;, v1) and having a slope

y=y =m{x-x)

P E_ét"f_xl}

B
B(y-y)=-A(x-x)
A(x-x)+B(y-y)=0
Hence, the line through point (x1, v1) and parallel to line Ax + By + C=0is

Alx—x)+B(y-vy) =0

Question 12:
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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.

Answer

It is given that the slope of the first ling, m; = 2.

Let the slope of the other line be ma.

The angle between the two lines is 60°.

- tan60° =

| + s,

R Q—m'?

I +2m,

-_,-,,ﬁ=¢{ e ]

1+2m,

o

- 75
B {n‘\ﬁ=—[“ m:]

1+2m, I +2m,

::-\E“«k Em:] =2—m, or \E[I + Zm:): (2 -m:]
::}-\1'?+2a.|'r3~m3+m_.=2 m'ﬁ+2wﬁmg—mfz—2
#\E+{2£+ I)m_, =2or \E+‘2\.ﬁ—1)m: =-2

m __Z—ﬁ or ——ﬂ(2+'ﬁ)
B T )

, [2-43
Case | : mgﬁ{zﬁﬂ]

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

(-3 272 e-2)

(243 +1)y-3(243+1)=(2-43)x-2(2-3)
(V3-2)x#(23+1)y=—4+23+643+3
tﬁ—i]:—+{2ﬁ+l}p=—l+s\@
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is



[ﬁ—z]n(zﬁJr |}y=—l +8,3

In this case, the eguation of the other line is

o _—(2+J§]
asell : m, _m
—[2+v"§)
| - | . (25-1)
The eguation of the line passing through point (2, 3) and having a slope of is
(2+45)
O 3]_m(f 2)

(243 -1)y-3(243-1) == (2+3)x +2(2+43)
(243-1)y+(2+4/3)r=4+23+6/3-3

(2443)x+(2V3-1)y=1+8J3
(2+ .ﬁ}ﬁ(z 3-1)y= |+3J§_
(V3 -2)x+(243+ |}_,,-:—|+3J§ N

Thus, the required equation of the other line is*

(2,+ ,ﬁ}ﬁ(z 3—1);=:|+8J§.

In this case, the eguation of the other line is

Question 13:

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

Answer

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).

:[E.Ejz(l-:ﬂ
Accordingly, mid-point of AB 2 2
_ -4 -2 1

Slope of AB N
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I
—:_2

~Slope of the line perpendicular to AB = 2
The eguation of the line passing through (1, 3) and having a slope of -2 is
y-3)=-2Kx-1)
Yo = e 2
2x+y =25
Thus, the required equation of the line is 2x + v = 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 (g, b) be the coordinates of the foot of the perpendicular from the point (-1, 3) to
the line3x — 4y — 16 = 0.

S

-
(a. B}
-4y 16=0
_b-3
Slope of the line joining (-1, 3) and (a, b), m, a+1
3 3
]:_.1-4, m__\ = =
Slope of the line 3x - 4y — 16 = 0 or 9 4

Since these two lines are perpendicular, mim2 = -1

HE)

36-9
= ==]
da+4
=3h-9=-d4a-4
=d4a+3b=5 : (1)
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Point (a, b) lies on line 3x — 4y = 16.
:3a-4b=16.. (2)
On solving equations (1) and (2), we obtain

a:ﬁ—ﬂ andb:—q—g
25 25

Thus, the required coordinates of the foot of the perpendicular are (-25 25 :

68 49]
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
The given eguation of lineisy = mx + ¢.
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
— — —2
~Slope of the line joining (0, 0) and (-1, 2) —1
The slope of the given line is m.
Somx—2=-] [ The two lines are perpendicular]

| —

=

[ ]

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

S2=m(-1)+e

l ;mriE

Thus, the respective values of m and ¢ are 2 2

Question 16:
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If p and g are the lengths of perpendiculars from the origin to the linesx cos 8 — y sin B
= k cos 28 and x sec 8+ y cosec 8 = k, respectively, prove that p? + 4g* = k*?

Answer

The equations of given lines are

xcos B —ysinB =k cos 20 .. (1)

x secH + y cosec 8=k .. (2)

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (xq, v1) is given by

1 | Ax, + By, +C
VA + B

On comparing equation (1} to the general equation of linei.e., Ax + By + C = 0, we
obtain A = cosB, B = -sinf, and C = -k cos 208.
It is given that p is the length of the perpendicular from (0, 0) to line (1).
[A(0)+ B(0)+C ] |~k cos 26
J['?z = = - _‘ == = —
AT+ B JA + B Jeos®@+sin’ 6

On comparing equation (2} to the general equation of linei.e, Ax + By + C =0, we

= |~k cos 24 -(3)

obtain A = secB, B = cosecH, and C = —k.

It is given that g is the length of the perpendicular from (0, 0) to line (2.
A(0)+B(0)+C c| |~k
e T e R -
NA + B JA+ B Jsec” @ +cosec’ @

From (3) and (4}, we have

(4)
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P+ =[—.¥.'c052r‘7'\]'] +4[ Bk ]

\ an‘:c' ¢+ cosec™ &

=&’ cos” 28+ : 4 :
(sec® 6+ cosec” 8)
=k’ cos” 20 + l o ]
[ cos” & 2 sin’ & ]
=k’ cos’ 26 + ar

s y
sin” @+ cos” ¢
. ;] 3
sin” #eos” @ J

=k’ cos’ 26+ L

l

[ﬁinl.‘:’cuslﬂj
=&’ cos’ 260+ 44° sin’ ¢ cos’ @
=k’ cos’ 29+k1(25in.ﬂ cnﬁﬂ}f
= k” cos” 26+ k7 sin” 24
= (ms" 26 +sin’ Eﬁ]
= k*
Hence, we proved that p? + 4g% = k2

Question 17:

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

Answer

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

Accordingly, AD1BC
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At 3)

Byt 1) D C{l.2)
The eguation of the line passing through point (2, 3) and having a slope of 1 is
(y -3)=1x-2)
=2x-y+1=0
=y -x=1
Therefore, eqguation 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

i o |

(v +1}——('r 4)

= (y+1)=—1(x—4)

= y+l=—x+4

= x+y-3=0 A1)

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x4, v4) is given by
| Ax, + By,

On comparing equation (1) to the general equation of line Ax + By + C = 0, we obtain A

=1,B=1,and C = -3.

|l Xt I i 1_ j:l iifits = ‘ | units = — units = ﬁ units

~Length of AD "41 ¥ *‘f_ “‘E

Thus, the eqguation and the length of the altitude from vertex A arey —x =1 and “-5

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

y=—t7

axes are a and b, then show that # @ b

Answer

It is known that the eguation of a line whose intercepts on the axes area and b is

X, ¥
a b

or bx +ay =ab

of bx +ay—ab =10 (l}

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x4, v4) is given by

g | Ax, + By, +C
VA + B
On comparing equation (1) to the general equation of line Ax + By + C = 0, we obtain A
=h, B =a, and C = —-ab.
Therefore, if p is the length of the perpendicular from point (x,, v41) = (0, 0) to line (1),
we obtain
|A(0)+ B(0)—ab
NS
|-ab

™

»
a +b°

,D=

= pP=

On squaring both sides, we obtain
2 (_“b]:
a® + b
= g (l’i‘j +b?}=a‘:bj

a’ +b* 1
= ST 7
ah” p
I i 1
= e i e
p-oa b
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a

Hence, we showed that #
NCERT Miscellaneous Solutions
Question 1:

(k=3)x—(4-K")y+k’ ~Th+6=0

Find the values of k for which the line
{a) Parallel to the x-axis,

(b) Parallel to the y-axis,

(c) Passing through the origin.
Answer

The given eguation of line is
k-3Nx-A-kHy+k2-Fk+6=0..(1)
(a) If the given line is parallel to the x-axis, then
Slope of the given line = Slope of the x-axis

The given line can be written as
(A-kHy=(k-3)x+k*-Tk +6=0

. (k-3) r+ﬁ2—7k+6

%)

{4—&:'] . which is of the form y = mx + c.
(+-3)

=)

~Slope of the given line =

Slope of the x-axis =0

(4-K)
= k=3=0
— k=3
Thus, if the given line is parallel to the x-axis, then the value of k is 3.
(b) If the given line is parallel to the y-axis, it is vertical. Hence, its slope will be

undefined.

(k-3)

d_k*
The slope of the given line is { . ) ;
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Now, (4_'&‘] is undefined at k? = 4

k?=4

=k =12

Thus, if the given line is parallel to the y-axis, then the value of k is £2.
{c) If the given line is passing through the origin, then point (0, 0) satisfies the
given equation of line.

(k=3)(0)—(4—k*J(0)+A* =Tk +6=0

K =Thk+6=0

k' —6k—k+6=0

i:k—ﬁ}[k—]):l]

k=1oro6

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

Question 2:
Find the values of 8and p, if the eguation xcos+ ysind = p is the normal form of the

Answer

The equation of the given line is ‘-'Ex+y+2 =0,

This equation can be reduced as

\EI+J:+2='D
::,_ 3'_1’—']}':2-
J(—ﬁ]:ﬂ—lf =2
On dividing both sides by , we obtain
EEI
5= g

3 5
g B0 f T Tl (1)

2 2

On comparing equation (1) to xcosé + ysind = P we obtain



: 1
-;:;1:-;!9:—?, sind = =3 and p =1

n Ix
B=m+—=—
Since the values of sin 8 and cos 8 are negative,

i

Thus, the respective values of Band p are © and 1

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

Let the intercepts cut by the given lines on the axes be a and b.

It is given that

a+b=1. (1)

ab=-6..(2)

On solving equations (1) and (2), we obtain

a=3andb=-2o0ra=-2andb =3

It is known that the eguation of the line whose intercepts on the axes area and b is

{+ Y lorbx+ay=abh=10

d

Casel:a=3andb =-2

In this case, the equation of the lineis -2x + 3y + 6 =0, i.e., 2x - 3y = 6.
Casell:a=-2andb =3

In this case, the eguation of the lineis3x -2y + 6 =0, i.e., -3x + 2y = 6.

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

Question 4:

Y i
What are the points on the y-axis whose distance from the line 3 4 is 4 units.
Answer

1

X y
e
Let (0, b) be the point on the y-axis whose distance from line 3 4 is 4 units.



The given line can be written as 4x + 3y - 12 =0 ... (1)
On comparing equation (1} to the general equation of line Ax + By + C = 0, we obtain A
=4, B=3 andC=-12.
It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point
Ax,+ By, +C
o :| ! M

(x4, V4) is given by vA* + B

Xy
—+=—=]
Therefore, if (0, b) is the point on the y-axis whose distance from line 3 4 is 4

units, then:

4° +3°
pB-12
= 4=
5
=>20=35-12|

= 20=+(3b-12)
:‘-2{1:[3.&—]2) or 2(1:—(3.-_’1—]2'}
= 3b=20+12 0or 3b==20+12

:‘nﬁ=£ ﬂrb:—E
3 3

3]
Thus, the required points are * 3 Jand 31,

Question 5:

Find the perpendicular distance from the origin to the line joining the points
{cosﬂ,sinf}) and {cos;&i,singﬁ).
Answer

(cosd,sind) and (cosg,sing)

The eguation of the line joining the points is given by



y—sinf = %—(I—CGSH}
_'L'I:l:c-sﬁ—cosé':l—sjne?(-:-:-s;ai—cosé'] = .r(singﬁ'—sinﬁ']—cosﬂ(singﬁ—sin E?)
_t(sin{-]—si|1¢)+y(-:nsqz}—msﬂ)+maﬂsingﬁ—cns&sinﬁ'—sinﬁ'ms.ﬁ+sin8m55':D
x(sind—sing)+ y(cos@-cosd)+sin(g-60)=0
Ax+By+(C =0, where A=sinf—sing, B =cosg—cosf, and (' =sin(g—84)
It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point
g lAn By +C
(x4, Y1) is given by A+ B
Therefore, the perpendicular distance (d) of the given line from point (xy, v4) = (0, 0} is

(sing) —sing )(0)+(cos g —cos@)(0) +sin (¢ - )
J{Hin # —sin ;ﬁr]l +(cosg —cnsﬂ}:

) jintg -0)

»,fsin.J @ +sin’ g—2sindsing + cos’ @+ cos’ @ -2cosgeost
- sin (¢ - 0)

J(sin} 6 +cos’ H)—r (sin1 i+ cos” .;?i'] —2(sind sin_.;ﬁ+_t:05_|§';cos¢]
_ sin(¢-8)

Jl+l—2(c05[§5—;?))
- sin(gﬁ—fﬁ)‘

J2(1-cos(¢-0))
__ |sintg-0)

J?(?sin.] [é_ HD

L 2
sin(g—&)

els]

Question 6:



Find the equation of the line parallel to y-axis and drawn through the point of

intersection of the linesx -7y + 5 =0and 3x + y = 0.
Answer

The equation of any line parallel to the y-axis is of the form
x=a..{1)

The two given lines are

XY + 0= B (2}

3x+y=0.. (3)

= —i and y = E

On solving equations (2) and (3), we obtain 22 - 22,
-4
Therefare, * 22722 is the point of intersection of lines (2) and (3).
(_ 515 ] 5
Since line x = a passes through point 22722 . “ _E.
s D

Thus, the required equation of the line is __ﬁ.

Question 7:

1 i i =1
Find the equation of a line drawn perpendicular to the line 4 ©
where it meets the y-axis.

Answer

Jt’er =]
The equation of the given lineis 4 0 :

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

-3
y=—2x+6
2 , which is of the form y = mx + ¢
__3
~Slope of the given line 2

through the point,



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

¥ :
= l | r‘|,.l == f}
On substituting x with 0 in the equation of the given line, we obtain
~The given line intersects the y-axis at (0, 6.

pi
The equation of the line that has a slope of 3 and passes through point (0, 6) is

2
{f—ﬁlzglf—ﬂﬁ
3y—18=2x
2x-3y+18=0

Thus, the required equation of the line is 2¥ ~3¥+18=0

Question 8:

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

The equations of the given lines are

¥omidt= Ousfl)

x+y=0. (2)

o I

The point of intersection of lines (1) and (2) is given by

x=0andy =0

The point of intersection of lines (2) and (3) is given by

x=kandy = -k

The point of intersection of lines (3) and (1) is given by

x=kandy =k

Thus, the vertices of the triangle formed by the three given linas are (0, 0), (k, k), and
(k, k).

We know that the area of a triangle whose vertices are (x,, V1), (X3, V2), and (x3, v3) is

1
Elxl (J:E _J"l] +% (J'F =N )+ (}'\ -1)

Therefore, area of the triangle formed by the three given lines



= l|{}(—k ~k)+k(k=0)+k(0+ F.’}‘ square units

2

— %|;I‘|:'1 + k:| square units

| 4
= ?|2.|'|.']| square units

=k~ 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

The equations of the given lines are

X +y-2=0..(1)

px+2y—-3=0..(2)

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

On solving equations (1) and (3), we obtain

x=1andy = -1

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

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

p-2-3=0

p=>5

Thus, the required value of p is 5.

Question 10:

; / r=mx+c,. v=mx+c, and y = mr.x +c, are
If three lines whose equations are - I 10} : ! ) ¥ 3

concurrent, then show that "™ (er—es)+m (e —6)rm(a—c)=0.

Answer

The eguations of the given lines are
y =mMX + Cq.. (1)

y = MaX + Cz2... (2)

y = MaX + C3.. (3)



On subtracting equation (1) from (2), we obtain
0=(m, —m )x+(c;—6)
:ﬁ'(ﬂ’i‘t —mz }_t':li.': —I‘_"I
£, —&
= Y L
m —=m

On substituting this value of x in (1), we obtain

[ C"l
m, —m,

mc, — imc,

¥ TG
MCs — I C, I — L0
J.' — = =
m, = m,
L MG, — i
J_r =
Iy = 1ty

. [ =G MG _WECIJ
He=m MM Jisthe point of intersection of lines (1) and (2).
It is given that lines (1), (2), and (3) are concurrent. Hence, the point of intersection of
lines (1) and (2) will also satisfy eqguation (3).

e, = ML o=
172 Ilzﬂlq[ 2 1 ]"'S\
3

By —MhE| Mg, = ILE + 0y — ey

m o=, o=,
M Cy = 1,C) = M E, + ME, = Cyiny + cyi, =)

mln{;r::—c;]+m1(c1—r,]+m]{:cl -c,)=0

Hence, ™ (e _C_:]"' ", (-C‘_; —c |+ m, (¢, —c,)=0.

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.

Answer

Let the slope of the required line be m,.



1 3
l}::__x._-_

The given line can be written as 2 2 which isoftheformy = mx + ¢
m, ==

~Slope of the given line = 2

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

We know that if Bisthe acute angle between lines (1 and /5 with slopes my and m-

e, =i
tan = Ii'
i +
respectively, then 2,
o, =
1 -
- tan 45° :—‘ l
1+ 1m0,
|
— =i,
—1=2
m
1+21
3
[1— 2, “|
2 ]
s = £
Z+m,
2
1=2m
) ‘
2+
s
1=2m, )
e 2 |
| =+, A
-
I = 2im, 1-2m, )
=1= orl=- = |
24 m, 2+m, |
= 24m=1=-2m or 24m ==1+2m,
o
—> ity =—— Or Mt =3
%

Casel:m, =3

The eguation of the line passing through (3, 2) and having a slope of 3 is:
y— 2= 3 De—3)

y-2=3x-9

x-y=7



1

CaseIl: m, = 3

1

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

1,
p=gm— X —3
y-2=-1(x-3)
3y—6=-x+1
x+3y=9

Thus, the equations of the linesare3x -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 =0and 2x - 3y + 1 = 0 that has equal intercepts on the axes.

Answer

Let the equation of the line having equal intercepts on the axes be

X ¥
_+-_=|
a
Otx+y=a (l}
1 5
x=—andy=—
On solving equations 4x + 7y -3 =0and 2x - 3y + 1 = 0, we obtain 13
13°13 is the point of intersection of the two given lines.
Since equation (1) passes through point 13713 i
I 5
—t—=g
13 13
G
—a=—
13

6 .
_1'+_v=—), ie, 13x+13y=6
~ Equation (1) becomes J

Thus, the required equation of the line is Bx+13y=6



Question 13:
Show that the equation of the line passing through the origin and making an angle Bwith

.y m+tanB
y=mMX+CIs==——
the line = I+mtan9l
Answer
Let the eqguation of the line passing through the origin be vy = myx.

If this line makes an angle of 8 with line y = mx + ¢, then angle 8 is given by

m, —m |
Stanf = ———
I+mm
"
T —-m
= tan @ = |-X
1+:‘m
X
Y m
—>tanB =1 Kv
I+=m
X
3—111 }—m
— tan Q= X or tan@=—| X
¥ ¥
I+ m I+=imn
x N
Y _m
tanf = &
l+ym
Case I: X
Y —m
tan 0 = 2
I+}rm
-
:}tane+ymlan8-=y—m
x X
::&mﬂanE:-!-(I—mmnH}
X

Yy m+tan®

x l-mtan®



= T11
tanf=—| &
l+ym
Case II: X
Y m
tan0=—| &
I+ym
X

v '
:b-tan13+"—mtanG=—l+m
X X

:}l[]+mtanl_:l)=m—tanﬂ
X

y _m-tanb
x l4+mtan®

y m=tanf

Therefore, the required line is given by * 1Fmtan® :

Question 14:

In what ratio, the line joining (-1, 1) and (5, 7} is divided by the line
x+y =47

Answer

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

7=1
D (. N
i S+I{1+)
()
—l=—{x+1
) -5“ )
r—p4+2=0 (1)

The equation of the given line is

X+y-4=0.. (2)

The point of intersection of lines (1) and (2) is given by

x=1landy =3

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

Accordingly, by section formula,



{Ij}:[k{—l]ﬂ[j} ¢(1}+|{?}]

|4k Y o1+k
:‘-(I,f}}:(ﬂbﬁ.ijﬂl
I+& 14k
—k+5 k+T7
=1, =3
1+& 1+4
.—k+5_]
o144k
= —k+5=1+K
= 2k=4
= k=2

Thus, the line joining the points (-1, 1) and (5, 7) is divided by line
X +y =4in 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

The given lines are

2=y =l (1}

A+ 7y +5=0. (2)

A (1, 2)is apoint on line (1).

Let B be the point of intersection of lines (1) and (2).

4+ +5i=0

x=— and y=—
On solving equations (1) and (2), we obtain I8

3
~Coordinates of point B are 189 :



By using distance formula, the distance between points A and B can be obtained as

1

AB = I+i + 2+E units
18 9
23J2 {23]’ ;
= -+ units
J-\IH 9
F 23 ¥ EHI ,
= +| — units
2x9 9
'23}" 1]” (23]" _
e — +| — units
9 )12 9

9 Z
= '3J | +I] units
4

[
""-—-—--_._

23,5

Thus, the required distance is

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

Let v = mx + ¢ be the line through point (-1, 2).

Accordingly, 2=m (-1) + c.

=2=-m+c

=c=m+2

s =mxtm 42 (1)

The given line is



x+y=4. (2)

On solving equations (1) and (2), we obtain

2—m _ Sm+ 2
x= and y =
m+1 m+1
_[2—m 5m+2j
m+l m+l Jigthe point of intersection of lines (1) and (2).

Since this point is at a distance of 3 units from point (- 1, 2}, according to distance

formula,

|'("_'.I_ 2 2
\/L— rri_H] +[Sm+2_21 -3
m+l m+1 »

(2—mi+m+1Y (Sm+2-2m—-2Y _,
= + J = 37
m+1 m+1
9 9’
=y g =
(m+1) (m+1)
1+ m’ -
(m+1)

=1+m =m +1+2m

=2m=0

—m=0

Thus, the slope of the reqguired line must be zero i.e., the line must be parallel to the x-

axis.

Question 18:

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

The equation of the given line is

Mok 3y Fan 1)

Let point B (a3, b) be the image of point A (3, 8).

Accordingly, line (1) is the perpendicular bisector of AB,



..'1...:3?83

x+3p=7T

ne la.hb)

Juts . while the slope of line (1 )= =
a—3 3

Slope of AB =

Since line (1) is perpendicular to AB,

(a3 H{5)

h—8
= =1
Ja-9
=h-8=3a-9
=3a-bh=1 -(2)
cy a+3 b+8
Mid-point of AB=[ - ,TJ

The mid-point of line segment AB will also satisfy line (1).

Hence, from eguation (1), we have

(a+3]+3[b+8}=?

2 .

= ag+3+36+24=14

= a+3bh=-13 -(3)

On solving equations (2) and (3), we obtaina = -1 and b = -4,

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

Question 19:

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

Answer

The eguations of the given lines are

vy =3x+ 1. (1)



2y =x+ 3 .. (2)
y=mx+4. (3)
Slope of line (1), m; = 3
1
m, =—
Slope of line (2), 2
Slope of line (3), my=m
It is given that lines (1) and (2) are equally inclined to line (3). This means that

the angle between lines (1) and (3) equals the angle between lines (2) and (3).

*”|_""3|., iy =iy
N 1+m,mi| -+ m o,
1
3_ = Jil
INESETH
114 3m 1+ Lm
2
|3-m|_ 1-2m|
|14 3m m'+2|

3—m [I—Zm]
=5 ==

14+3m m+2

3—-m 1-2m i-m [I—Zm]
— = ar =-—

1+3m m+2 1+ 3 m+2
3—m _I—Zm
1+3m m+2°
(3=m)(m+2)=(1-2m)(1+3m)

=-m +m+o=l+m—6m’

If then

—5m’ +5=0
:;-[mzﬂ):[}
= m =+/—1, which is not real

Hence, this case is not posible.



I 3=-m _(I-Zm

|+3ﬂi= m+ 2
= (3=m)(m+2)==(1=2m)(1+3m)

}, then

:}—m:+m+6=—{l+m—ﬁm2)

= Tm* =2m=7=0

22 J4-4(7)(-7)

= M=

2(7)
221+ 49
=>m=
14
5
Y :Ii;Jj

12542

Thus, the required value of m is 7

Question 20:

If sum of the perpendicular distances of a variable point P (x, y) from the linesx + y - 5

=0and3x - 2y + 7 = 0 is always 10. Show that P must move on a line.

Answer

The eguations of the given lines are

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

3= 2yee L= 0, {2)

The perpendicular distances of P (x, ¥) from lines (1) and (2) are respectively given by
X+y—2

— Y= "7
g PN Lk

(1 +(1)° (3) +(-2)

ey _3x-2y+7|
e, d = ) and &, = "D

It is given that d +d, =10 .



x+3=35| |3Bx=2p+7|
=110
NN T
= J13[x+ =5+ 2x=2p+7|-10426 =0
= I3 (x+y-5)+v2(3x-2y+7)- 10426 =0
[Assuming (x+y-35) and (3x-2y+7)are pﬂsitive]

= 13z + /133 =513 +3v2x =242y + T2 - 10426 =0
:sx(JEH-.E]ﬂu(JE—zJEF[N‘EHS 13-10326) =0

line.

, which is the equation of a

and (3x-2y+7)

Similarly, we can obtain the equation of line for any signs of{x-l_}!_ﬂ}

Thus, point P must move on a line.

Question 21:

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

Answer

The equations of the given lines are

9c+ 0y —-7=0. (1)

3x+2v+6=0. (2)

Let P (h, k) be the arbitrary point that is equidistant from lines (1) and (2). The

perpendicular distance of P (f, k) from line (1) is given by

o _[Sh+6k-7| Ph+6k-7| [9h+6k-7]

—

(9 +(6y  Wmz7 3J13
The perpendicular distance of P (h, k) from line (2) is given by
. 3h+2k+6] |3h+2k+0)

@

Since P (h, k) is equidistant from lines (1) and (2),

d,=d,



9h+6k=7 |3h+2k+6)

W13 J13

= |9h+ 6k =T =3[3h+ 2k + 6|
=> Oh+6k—T =£3(3h+2k+06)
= 9h+6k =7 = 3(3h+2k+6) or Oh+6k—T=-3(3h+2k+6)

The case 9h+6k — 7 =3(3h+ 2k +6) is not possible as
Qh+6k —7=3(3h+2k+6)= -7 =18 (which is absurd)
QR+ 6k—T=-3(3h+2k+6)

9h + 6k -7 =-0h -6k - 18

=18h + 12k +11 =0
Thus, the required equation of the lineis 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

< -

Let the coordinates of point A be (&, 0).

Draw a line (AL) perpendicular to the x-axis.

We know that angle of incidence is equal to angle of reflection. Hence, let
£BAL = +CAL =0

Let £.CAX = 8



~2OAB = 180° - (8 + 20) = 180° - [8 + 2(90° - 8)]
= 180° - 8 - 180° + 28

=8

~£BAX = 180° - @

Now, slope of line AC = i
' J-a
=tanf = vl
d—a
Slope of line AB = i
|-
2
= tan(180°-#)=-—
—
=;=—l;9,n-r?'=i
—a
= tan@ = (2]

a-—1
From equations (1) and (2), we obtain

3 _ 2z
S-a a-1
=3ag-3=10-2a
13
=g=—
5

Thus, the coordinates of point A are 5 ;

Question 23:
Prove that the product of the lengths of the perpendiculars drawn from the points
ry B Y a— i X P : 1
( a —b‘.ll) and (—-Ja' —.b‘ql}) to the line —Cﬂsﬂ'+'gsmf}:] ish.
- i
Answer
The equation of the given line is

X v .
—cosH+—sin# =1
d

Or, bxcos@ +aysm?—ab =0 (1}



(m‘az -k ,[])

Length of the perpendicular from point toline (1) is
hcusﬂ(qa: —b=)+ ('!Si]lﬂ{ﬂ]—ﬂ'h |£)c0561.|a“ _f): —ﬁ'lf'-\|
B cos @ +a’sin® 6 Jb cos* @+a sin’ ¢

{—'u'ﬂl = ,D}

P =

Length of the perpendicular from point to line (2) is

b cosﬂ(—w'c:rz -b* )4- asin@(0)-ab  beosOJa® — b’ +ab‘

Vbl cos @+ atsin® @ Jbcos’@+atsin® @
On multiplying equations (2) and (3), we obtain

—
(48 ]
—

Pr=



peosona —# - ah‘!(hcusaﬁ +¢m}‘
(v’ b cos’ @+a" sin® af
(5 cos o™ - ~ab ) (beosona - Hm)‘
(#° cos® @+ a sin* 6}
(beosta® =4 ) ~(aby

[b* cos? B+ a” sin? 6')

PP =

5 " - 9 LT
h* cos® El‘{ a= b ] = cr‘h“|

[fr‘ cos’ & +a’ sin’ 5')

a'bh’cos’ @-h'cos @ - f;3h3|

hicos’B+a’sin’ @

¥ ¥ " 5 ¥ *|
b la” cos” @ -b"cos” @-a|

h*cos” B +a’sin® @

b la cos” @-b"cos” @—a sin” @—a’ cos’ |9| o .

= — — [5m'8+m5'£‘=1]
b*cos O +a sin” &

bt —(b: cos’ @+’ sin’ E]l

hicos*@+a’sin® @
H [h: cos” @ +a°sin’ H)

- (ﬁ: cos® @ +a” sin® f?]

= h’

Hence, 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

The equations of the given lines are

e (I, Y (W

3+ 4y —-5=0..(2)



6x-7y +8=0. (3)
The person is standing at the junction of the paths represented by lines (1) and (2).
1 22
x==—andy=—
On solving equations (1) and (2), we obtain 17 17

4%
Thus, the person is standing at point * 1717/,

The person can reach path (3) in the least time if he walks along the perpendicular line

(%)
to (3) from point ™ 1717

Slope of the line (3) = g

I 7

[6] 6
~Slope of the line perpendicular to line (3) y/

_& E] 7

The equation of the line passing through [ 1717 and having a slope of © is given

by

22 ?{ |
y——l=—| x+—
( IT] 6l 17

6(17y-22)=-7(17x+1)
102y —132=-119x—7
119x +102y =125

Hence, the path that the person should follow is 119X +102y =125
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