Chapter 10 — Straight Lines
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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

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 (x4, y1), (Xo, ¥»2), and (X3, y3) is
1
?|:n.', (v, =y )+ 2,00 —y ) +x, (.‘-I = }|

Therefore, area of AABC



= _;_4{?+5}+{1[—5—ﬁ}+5{.‘i—?}| unit”

—4(12)+5( —2}: unit”

-48 =10 unit”

— | =D | e b | = D | -

—58] umit”

= — %58 unit*

| £

= 29 unit”

Area of AACD

| \
== ~4(-5+2)+5(-2-5)+(-4)(5 |-5}| unit”
= L 4(=3)+5(~7)-4(10)| unit’
-_-lglz—si—m unit”
2
I | %
= —|-63| unit
2
63 .
=— unit”
2
I 63) . S5E+63 .5 12 .
[2*}+T‘J unit® = _}6 unit” = g unit’
Thus, area (ABCD) * = - -
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.

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 =0C = a, where O is the origin.

Now, it is clear that the coordinates of point C are (0, a), while the coordinates of point B are
(0, a€“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.

On applying Pythagoras theorem to I”’AOC, we obtain
(AC)? = (OA)? + (OC)?
at’ (2a)? = (OA)? + &°
at’ 4a° a€“ a° = (OA)?
at’ (OA)? = 3a°
-
at’ OA = V¢

ans : , [: Ecnﬂ}
a"’'Coordinates of point A =

3a, 0
Thus, the vertices of the given equilateral triangle are (0, a), (0, &€“a), and (w ) or (0, a),

(" J3a, U]

(0, a€“a), and

Question 3:

. : P(x. ) Q(x,, 3, ) o, , i (o
Find the distance between and when: (i) PQ is parallel to the y-axis, (ii) PQ
is parallel to the x-axis.

Answer:
The given points are P(%. » }andU{‘T:' ¥, }I

(i) When PQ is parallel to the y-axis, x4 = X».

X, =X }: T {_.11? Ry ]:

e
In this case, distance between P and Q "J'{' 4



-

= 'l.,.'ll': ¥a—n)

= |-1"! E -""!l

(ii) When PQ is parallel to the x-axis, y; = y».

| ' 1

|
nm -I'I -
In this case, distance between P and Q Vi

- "u'lli o T .]'1

= |.1;1 — X

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{?—u}: +(6-0) ~,‘|'{3—ﬂ']: +(4-0)

= 49+ g —14a+36 =9+ a> —6a+16

= Vo' —14a+85 =~a* —6a+25
On squaring both sides, we obtain
a® - 14a + 85 = a? — 6a + 25

= —14a + 6a =25 -85

F

[ 15

=
=

0

Thus, the required point on the x-axis is " £

Question 5:

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

the line segment joining the points P (0, —4) and B (8, 0).

Answer:

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



(0+8 —4+0)
0+8 4+0)_, _

P (0,-4) and B (8, 0) are" = 2

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

Ya= ¥
m=== WX, EX,
|l||-: T .1||

(X2, Yo) is given by

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

Tl =D 1

4-0 4 2.

1

Hence, the required slope of the lineis 2.
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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, y4) and

m= l 1_I' e T o
(xo, Yo) is given by X=X
_5-4_
-.Slope of AB (m;) 3—4
-5 6 8
Slope of BC (m,) —I1-3 —4 2
_4+1 5 e
===

Slope of CA (mg) 4+
It is observed that mymg = —1

This shows that line segments AB and CA are perpendicular to each other
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.

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°.

90F + 300

N

e
¥

line

1F1.!I

—

Thus, the slope of the given line is tan 120° = tan (180° — 60°) = —tan 60° = V3

Question 8:

Find the value of x for which the points (x, —1), (2, 1) and (4, 5) are collinear.
Answer:
If points A (x, —1), B (2, 1), and C (4, 5) are collinear, then

Slope of AB = Slope of BC

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.

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

Di(-3,2) ol E ]

A (=2 -1) B(4.0)

041
Slope of AB  4+2

1
6
2-3 1 1

Slopeof CD=—3-3 -6 6

= Slope of AB = Slope of CD

= AB and CD are parallel to each other.

b 3

= — h ]

Now, slope of BC =3—-4 -l
2+1 3

4
= = i

Slope of AD =—3+2 =

= 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:

—2—{-1
m= {“ }:—1+]:—l

The slope of the line joining the points (3, —1) and (4, -2) is 43
Now, the inclination (8 ) of the line joining the points (3, —1) and (4, — 2) is given by
tan 6= —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:

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:

ni, and m 2m

Let be the slopes of the two given lines such that 5 i

We know that if Bisthe angle between the lines I; and |, with slopes my and m,, then

. = I,
tan & = —|

|+ m,

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

1 | m—2m
3 [1+(2m)-m
1 —m
3 |+2m
I —m | C —m I
= - 0|':--—| ~— |=F——==
1 l 4= j”!' A 5 ] =+ En‘i'_ / |. + =i
Case |
1 m
3142w’
= |+ 2m =-3m

= 2m +3m+1=0

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

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

l
=pi==lorm=——
5

e

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

1
fm= 2t

bl | ==

hen the slopes of the lines are =and —1.

Case Il



m

I -
3 1+42m°
= 2m” +1=3m

= 2m” =3m+1=10

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

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

=m=1orm=

a2 | =

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

1
— and 1
, then the slopes of the lines are 2

'Iw-Jl—'

Ifm=

|
— and 1

and—-1or1and2or?2

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

Question 12:

v, ) and (A k) k=

A line passes through[' . If slope of the line is m, show that

Answer:
k-»n

The slope of the line passing through [ } and (4, 'H *"— A

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

k-
: =m

fi—x
= k—y, =mlh-x)
Hence. k—y, =m(h-x)

Question 13:

—

a b
If three point (h, 0), (a, b) and (0, k) lie on a line, show that/i X

Answer:
If the points A (h, 0), B (a, b), and C (0, k) lie on a line, then

Slope of AB = Slope of BC

=m(h-x)



b=0 k-b

a-h O-a
b k-b
g~k g

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

On dividing both sides by kh, we obtain

kh o kho 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 20107?

v

A
E 1024 ,’-"',
G s
= _]1--'"
= 9 (1995, 97)
B -
E Ko
§ 721 (1985, 92)
ﬂ_’.____f"
A BT
X
O] pa8s 1990 1995 2000 2005 2010

Years

Answer:

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

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 p—97
= — =
2 2010-1995
1 v=97
e T S
2 15
15 ;
=5 — = p=07
5 -
= y—97=17.5

= y=7.5+97=104.5

b | =

Thus, the slope of line AB is = , while in the year 2010, the population will be 104.5 crores.
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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 is y = 0.
The x-coordinate of every point on the y-axis is 0.

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

Question 2:

b | =

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

Answer:

[‘ "ﬁl-:} ‘.L.II }

We know that the equation of the line passing through point

{."I - .illi-} = ”I[. X 'fl!']

, whose slope is m, is

b | =

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

(y=3)=
2{y-3)=x+4
2y—6=x+4

e, x—2v+10=0

(x+4)

b | —



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['v*‘-r"}, whose slope is m, is
(v=m,)=m(x—x,)

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

i.e., y =mx

Question 4:

(2. 243)
Find the equation of the line which passes though

an angle of 75°.

and is inclined with the x-axis at

Answer:

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

=tan 75°
o kS
o . tan 45° + tan 30° L /3 3+1
= m = tan{45°+30°) - - . £ N N
| - tan 45° - tan 30° it ]_ V3-1 3-1
V3 I3

We know that the equation of the line passing through point[""“‘-r"}, whose slope is m, is

(yv=y,)=m(x—x, }

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

equation of the line is given as

_1-(ﬁ—|‘_]—2\5{ﬁ—|] =x(v3+1)-2(V3+1)

-(V3-1)y=23+2-6+2\3

'».,-‘.1—1)1 —4&,,']-'5 4

—
L
LIS |
-+
'l-\_:._:-.__..;-
-
..___,.-,.,-——u.,——-\.

+1)x—(3-1)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.

Answer:

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

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—-6

i.e.,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.

Answer:

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+cC

]
Here, ¢ = 2 and m = tan 30° V3

Thus, the required equation of the given line is

V3
_x+243
1 =5
-,.E_}' =X+ EW'E

e, x—3y+243=0



Question 7:

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

Answer:

It is known that the equation of the line passing through points (x4, y1) and (Xo, y»o) is

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

(2, -4) is

(r-1)=2

e

]Hi+u

(y—1)=—(x+1)

% |
3{y—1)=-5(x+1)
dy—3=-35x-5

ie., Sx+3p+2=0
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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 w 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 w
+ysin w=p.

Here, p = 5 units and w = 30°
Thus, the required equation of the given line is

x cos 30° + y sin 30° =5

ka
P | o=

lLe.. x-’lf_ﬁ.r +y=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.

Accordingly, L is the mid-point of PQ.

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

P21}

Q R
2.3 {4, 5)

It is known that the equation of the line passing through points (x4, y{) and (Xo, y»o) is

Y=
ype=et
Ey—=3%.

(x-x)

Therefore, the equation of RL can be determined by substituting (x4, y4) = (4, 5) and (Xo, y»)
= (0, 2).

¥ 5:-2—5{.1'-- 4)
Hence, 0—4
= y-5=—(x-4)

_4

= 4({y-5)=3(x—-4)
= 4y—-20=3x-12

= 3x—4y+8=0

Thus, the required equation of the median through vertex R is Ix—4y+8=0

Question 10:

Find the equation of the line passing through (=3, 5) and perpendicular to the line through the

points (2, 5) and (-3, 6).

Answer:

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



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

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

B
M [—l}
3

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

un

{¥=5)=5{x+3)
y—5=5x+15
e, sx—v+20=1()

Question 11:

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

Answer:

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)+1(2) :r{ﬂj+1{3}]={u+2 3 ]

I & B n+l n+l

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

3-0

L—]

-
=3

m=

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 (2, 3)
l |

fn+2 3 ] 1

Now, the equation of the line passing through " " *1 7+1) and whose slope is 3 is given by

} 3 X —llf n+2)
_'I-'_ —"Tll X—
\ n+l,) 3\ n+l )

=3[(n+1)y=3]=~[x(n+1)~(n+2)]

=3(n+l)y-9=—(n+1)x+n+2

= (l+n)x+3(1+n)y=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

X V ;
— =] {”
a b

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 (i) reduces to

X

(4] e

= x+y=a v ()

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

On substituting the value of a in equation (ii), we obtain

X +y =5, 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.

Answer:

The equation of a line in the intercept form is
LPER. (i)

Here, a and b are the intercepts on x and y axes respectively.
ltisgiventhata+b=9=b=9-a ... (ii)
From equations (i) and (ii), we obtain

X Vv
— o e — | i
g D—og h }

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



—1 9—a+ta|_ |
a(9-a)
I8

)
Og—a

= 18=9¢—d"

=a’ —9a+18=0

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

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

=]1=x+2y-6=0

L

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

X 3

+==1=2x+y-6=0
i}

o
3

Question 14:
5

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

2
2_“ .rnztan[ﬂ}:—»ﬁ
The slope of the line making an angle 3 with the positive x-axis is 3

I

Now, the equation of the line passing through point (0, 2) and having a slope ¥+ is
(y-2)=—3(x-0)

=
y—2=—/3x

l.e.. xfr_i.r +p=2=0

_
The slope of line parallel to line Y3* 3 =2 =0 jg 3



It is given that the line parallel to line ¥3*¥ T3 =2=0

i.e., it passes through point (0, —2).

crosses the y-axis 2 units below the origin

Hence, the equation of the line passing through point (0, —2) and having a slope —V3 is

y—(-2)==3(x-0)

G

=
/3

} WaX

r
f3.

Yix+y+2=10

Question 15:

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

Answer:

90 9

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

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

Jy—8l=2x+4
e, 2x-9y+85=0

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.



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).

5 12417 -
125.134 I_4_94_{C _20)

(L —124.942) = 110-20
L—-124942 = w[t —20)
l}U
. 0.192 - N ) : .
Le. L —T{{ —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.

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).

M) — :
}'--‘)Esz{x—Hj
1614

240

- ‘}Sl'l:--T [x=14)

1 —980=120(x—14)
e,y =120(x-14)+980

When x = Rs 17/litre,

y=120(17-14)+980
= y=120%3+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

£4:1::2

a b

Answer:

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

A

P {a. &)

¥=

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,

sLx=2aand y=2b
Thus, the respective coordinates of A and B are (0, 2b) and (2a, 0).

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

. ._{G—Eﬁ'}.l_

(1 zh;_{zu_ﬂ]p 0)
2 -i‘h'.-

y—2b= = (x)

al y—2b)=—bx

ay—2ab =—bx

e, bx+ay=2ab
On dividing both sides by ab, we obtain

bx ay 2ab

ab ab - ah

X ¥
= —4—=2
a b




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.

Y=

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

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

1%0+2%xx lxy+2x0)

m,m=| ottt

2x
= h=— and k=
3
3h
— x="— and y =3k

(3h

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

Now, the equation of line AB passing through points *

(0, 3k) is



[r—ﬂ}—“;:;-:{_ o
ﬂ— A
2k 3:’1']
p=——yx——
|'IT K 2

ie., 2kx+hy =3hk

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

{-2--3]
¢
y="2(x-3)
=5
Sv=2x-6
Le., 2x—5y=

It is observed thatatx =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.
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Question 1:

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

()x+7y=0(ii)6x+3y—-5=0(iii))y=0

Answer:

(i) The given equationis x + 7y = 0.



It can be written as

I
p===x+I0 wel
y=-= (1)
|
m= and c=0
This equation is of the form y = mx + ¢, where 7

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

Tand 0 respectively.
(if) The given equation is 6x + 3y — 5 = 0.
It can be written as
Y= ]_r{—ﬁ.'r+i}
3

.1':—2.x'+:: i 2)
B |

lad | 4N

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

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

are—2 and 3 respectively.

(iii) The given equation isy = 0.

It can be written as

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

This equation is of the formy = mx + ¢, where m =0 and c = 0.

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

Question 2:

Reduce the following equations into intercept form and find their intercepts on the axes.
(i) 3x + 2y — 12 = 0 (ii) 4x — 3y =6 (iii) 3y + 2 = 0.

Answer:

(i) The given equation is 3x + 2y — 12 = 0.

It can be written as



3x+2y=12

3x 2y

— e o]

12 12

: x v

e, —+==1 |
le R {}

X Vv
=]

This equation is of the form@ &  where a=4 and b = 6.

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

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

It can be written as

ax 3y _,

6 5]

2x v
LA

3 2

; X 3
1.E.. -4 ==

X vV
=]
This equation is of the formd &

B | L

, Where a = and b = -2.

Therefore, equation (2) is in the intercept form, where the intercepts on the x and y axes are

b | el

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

It can be written as

X |
=]

This equation is of the formd &

Therefore, equation (3) is in the intercept form, where the intercept on the y-axis is

has no intercept on the x-axis.

Question 3:

,Wwherea=0andb =

| b

| b

and it



Reduce the following equations into normal form. Find their perpendicular distances from the
origin and angle between perpendicular and the positive x-axis.

(i) Xx—\3y+8=0 (iyy —2=0 (i) x—y =4

Answer:

(i) The given equation is®~ Vay+8= 0
It can be reduced as:

x—3y=-8

e B \.-IJ}-' — ¥

\Ill{_”: +(\;§) S

On dividing both sides by ", we obtain
X 3 8
2 2= 2
r.- F Ir1
> = l ].\' I y=4
| 2 2
R R
= xcos120°+ysin120° =4 A1)

Equation (1) is in the normal form.
On comparing equation (1) with the normal form of equation of line
X COS W + Yy Sin w = p, we obtain w = 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°.

(if) The given equationisy —2 = 0.

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

=

On dividing both sides by“‘fﬂ' +1° =1 we obtain 0.x + 1ly=2

= Xxco0s 90° +ysin90°=2... (1)

Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line
X COS W + Yy sin w = p, we obtain 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 equation is x —y = 4.

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



. _ JE+(-1) =2 _
On dividing both sides by , We obtain
V2O V2 2
5 . q B
£h xcm;[ETr— 14 x-'s;'[n| . |: 242
4, ° \ 4,
— xcos315°+ysin315°=242 (1)

Equation (1) is in the normal form.
On comparing equation (1) with the normal form of equation of line

. . =202
X COS W + Yy sin w = p, we obtain w = 315°and P =<V~

Thus, the perpendicular distance of the line from the origin isE\E, 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 equation of the line is 12(x + 6) = 5(y — 2).
= 12x + 72 =5y - 10

=212x -5y +82=0 ... (1)

On comparing equation (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 (x4, Y1)

|Ax, + By, +C|
4= T ol
is given by VA" +B
The given point is (x4, y4) = (-1, 1).

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

n2(-1)+(-5)(1)+82| _  |-12-5+82 65 . .
TR Lmits —.Zu— Lns ]—_. units = > units
,J{]E} +(-5) W16 3

Question 5:

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



Answer:
The given equation of line is

X V
_T_—_I

i 4
or, 4x+3y-12=0 eus( 1)
On comparing equation (1) with general equation of line Ax + By + C = 0, we obtain A = 4, B=
3,and C =-12.
Let (a, 0) be the point on the x-axis whose distance from the given line is 4 units.
It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point (x4, Y1)
|Ax, + By, +C|
.-_." = iy 1
is given by VA" +B
Therefore,

. |4u—3xﬂ—|2l
:>4=|-|-u?|2|
3
= 4{:—|2| =20
= +(4a—12)=20
= (4a-12)=20or - (4a-12)=20
= 4a=20+12 or 4a=-20+12

—a=8or =2

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

Question 6:

Find the distance between parallel lines

(i) 15x +8y—-34=0and 15x + 8y + 31 =0
(i)l (x+y)+p=0andl(x+y)—-r=0
Answer:

It is known that the distance (d) between parallel lines Ax + By + C; =0 and Ax + By + C, =0

{ |£" _‘i‘.*l
i =
A* + B’ _

is given by v
(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

=0, =34 31 (=63

o = ;'-1 = = = units =~ IJI’Ii'[S=t'; units
VA B J(15) +(8)

(ii) The given parallel linesarel (x +y)+p=0andl (x+y)—-r=0.
IX+ly+p=0andix+ly—-r=0

Here, A=1,B=1,Cy=p,and C, = —r.

Therefore, the distance between the parallel lines is

|':-.-1_{”.'i - |p+;- |f.1+f'| !p+r|

. | . . [ ‘pﬂ' .
o =— = Unils = ——— unils = ——— unis = —=|—— units
Jr+B JP+F Jar 2 2|
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Question 7:

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

Answer:

The equation of the given line is

Ix-4y+2=0
Ix 2
ory=—+—
4
1
ory=—x+—

2, which is of the formy = mx + ¢

| e

. Slope of the given line

It is known that parallel lines have the same slope.

n==
.. Slope of the other line =

3
Now, the equation of the line that has a slope of 4 and passes through the point (-2, 3) is
si 3
(r-3)=3{x-(-2)
4y—-12=3x+6

e, 3x—4y+18=0



Question 8:

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

Answer:
The given equation of line is* 7Y +3=0,
Dr,_r:.l._-,; +_i

77, which is of the formy = mx + ¢

~.Slope of the given line

l
7

]
===
| |’1‘

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

=y=-7(x-23)

=Yy=-7x+21

=7x+y=21

Question 9:

I -
Find angles between the lines ¥V3¥+y=landx+y3y =1

Answer:
ey i
The given lines are V3¥ Fy =landx+iy=1

- ]

|
y==43x+l el andy=-——xy+— I
(1 VERAa (2)
o E HJ_, =
The slope of line (1) is™ =¥ while the slope of line (2) is V3,

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



P Ll
1+ mm,
- |
—y 3 4 'E
tanéd = ;“' T
1+(—3 t—
(=B) -5
-3 +1
[ _n
tan = ||
1+1 2x+/3
I
tané = —
W3
& =30°

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 7x — 9y — 19 = 0. at right angle.
Find the value of h.

Answer:

The slope of the line passing through points (h, 3) and (4, 1) is
1-3 2

ml_z_ — -
4-h 4-h

The slope of line 7x =9y —19=00or 9 9 is = 9.
It is given that the two lines are perpendicular.

Somy e, ==l

[=0 % 7
=4 | X[—]:—|
\d4-h) 19

14
— =
369
= 14=36-9h
= 9h=36-14

3
:H':ﬁz—"
)

2
Thus, the value of his ¥ .



Question 11:

Prove that the line through the point (x4, y4) and parallel to the line Ax + By + C=0is A (x —

x1) +B(y-y4) =0.

Answer:

X7 —= m=

.1I=
\ B ¥ iS

iJ (=) A
The slope of line Ax + By + C =0 or . B

It is known that parallel lines have the same slope.

m==——
-. Slope of the other line =

A
m=

The equation of the line passing through point (x4, y4) and having a slope Bis

B(y-w)=-Alx-x)
Alx—x)+Bly—y)=0

Hence, the line through point (x4, y4) and parallel to line Ax + By + C =0 is

A(x-xq)+B(y-yq) =0

Question 12:

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 line, my = 2.
Let the slope of the other line be m,.

The angle between the two lines is 60°.



m, = m,
Stan 60 = |——= [

| +m1,m, |

3= 2—=my

I+ 2m,

."

- )
S iy

1+ 2m,

o= 2=m, mﬁ:_[l—m;]

1+2m, I +2m,
=4 \r{i[l-l 2m,)=2-m, or \E[I F2m, ) =—(2-m,)
=5 xﬁ+2-ﬁm_‘ +m,=2or ﬁ+2xﬁml —m, =—2

=3 +(2V3+1)m, =2 0r V3+(2V3-1)m, =2

'3 ~(2+43]

:>m?=(2 3+1) 'Di'm:=m
Case l: ., [;E‘E]

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

-3=2B (x2)

243 +1
(2v3+1)y=3(243 +1)=(2-3)x-2(2-43)
[ﬁ—:)x+(2ﬁ+l)y=—4+2J§+ﬁﬁ +3
(V3-2)x+(2v3+1)y=-1+8/3

[\E—E]x+(2\f§ +I]_1: =-] +8J§

In this case, the equation of the other line is

Case I : = _{hﬁ)
. (25 -1)

—[-2 + \."E)

[ 23 41}'

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



. . (20 B)x (245 -1)y=1483
In this case, the equation of the other line is / ] .

A-2)x+ (23 +1)y=-1+83
Thus, the required equation of the other line is[-qu } ( \.'f_ ) Y7 or

[2+ -JE].\'+(2U'E = 1'}_1-' —1+843

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).

(3-1 4+2)

2203

Accordingly, mid-point of AB  *

2-4 2 1

Slope of AB -1-3 -4 2
]

i

]=-2

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

L

~.Slope of the line perpendicular to AB = *

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



Answer:
Let (a, b) be the coordinates of the foot of the perpendicular from the point (-1, 3) to the line

3x — 4y — 16 = 0.

(1,3)

= L1

(e .ﬁj
Jx-dy-lbé=0

h=3

Slope of the line joining (-1, 3) and (a, b), m; @ +]

3 3
Slope of the line 3x —4y — 16 =0 or 4 Y

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

(b=3Y [ 3)
| b3 —‘=—I
va+1) L4
3b-9
4a+4
== 3h-0=—-dg-4
= 4a+3b=35 ; A1)

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

63 49
a= = and h=—-—
2 25

257 25

[ 68 49]
Thus, the required coordinates of the foot of the perpendicular are .

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 equation of line isy = 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.

5
LT,

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

Somx=2==] [The two lines are perpendicular]

I
= m=
a2

Since point (-1, 2) lies on the given line, it satisfies the equation y = mx + c.
sL2=m(-1)+c

I
=51 = E{—' }+ o

= =24

b | =
=2 | L

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

o | Ln

Question 16:

If p and g are the lengths of perpendiculars from the origin to the lines x cos 6 —

y sin 8 = k cos 20 and x sec B+ y cosec 8 = k, respectively, prove that p? + 4g® = k2

Answer:

The equations of given lines are
X cos B —y sinB =k cos 20 ... (1)
X secB + y cosec =K ... (2)

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x4, y4) is given by

_ |Ax, + By, +C|

VAT + BE

d

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

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

g |4(0)+ B(0)+C| | ~k cos 26|
Lop= =— =

m ) JA 4+ B ) Jeos® @ +sin’ @

= |~k cos 24| (3)




On comparing equation (2) to the general equation of line i.e., Ax + By + C = 0, we obtain A =
secB, B = cosecH, and C = —k.

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

l4(0)+B(0)+C C| |~k
e T S = —(4)
AT+ B VAT+B (fsec’ O +cosec’ 8

From (3) and (4), we have

5 5 i d .- _II!I.-I ;
p'+4q =(—kcos26|) +4 : : 1
H\\}‘s».ac' #+ cosec” &
:Jﬂ;: u(g_g; T 4 - . "”1_ .
(scu' 6+ cosec” 6)
=k’ cos 20+ - £
i 1 ]
e
\ cos“ & sin” |
""E.J:..:

=k cos” 20+ —— —_
|r sin- @ +cos &

L sin“dcos @
= k* cos’ 26 +- 4’: -
L‘in" Heos” 0 J
=k’ cos’ 260+ 4k sin’ Hcos” O
=k”cos” 260+ &k (2sin 6 cos a)
= k* cos™ 26 + k" sin” 28
- k* (cos” 26/ +sin’ 20)
= i?

Hence, we proved that p? + 492 = 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.

Answer:

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

Accordingly, AD1BC



A2, 3)

B4 -1) D C{l,2)

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

=2>xXx-y+1=0

=2>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

3

+

- 2+1

(r+1)= 200 (v-4)

= (y+1l)=—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, y4) iS given by

|Ax, + By, +C|

VA'+ B

d=

On comparing equation (1) to the general equation of line Ax + By + C = 0, we obtain A =
1,B=1,and C =-3.
1%2+1%x3-3 2 2 . .
= | ,_j ! units = - units = = units = J2 units
~Length of AD VI +1° V< Ve

s
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
| | |

are a and b, then show that #~ @ &

Answer:



It is known that the equation of a line whose intercepts on the axes are a and b is

X V

—_— = |

a b

or bx +ay =ab

or v +ay—ab=10 ol 1)

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x4, y4) iS given by
- |Ax, + By, +C|
VA" + B
On comparing equation (1) to the general equation of line Ax + By + C = 0, we
obtain A =b, B=a, and C = —-ab.
Therefore, if p is the length of the perpendicular from point (x4, y1) = (0, 0) to line (1), we

obtain

|4(0)+ B(0)—ab|

P
\,l'lh' +4a

|—H.|"P

\.l'lr;:—.hj

On squaring both sides, we obtain

;’«‘-I.l'}=

= p° {cr +b° :} =a'h’

a +hb° |
a’h’®  p’

1 1 |
= - == i oy
P a- b

1 | 1

- )

Hence, we showed that »~ @ &
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Question 1:

= x=(d-k )y +E=-Thk+6=0
Find the values of k for which the Iine“L ’;“ {4 EJ'H- 4 is

(a) Parallel to the x-axis,
(b) Parallel to the y-axis,

(c) Passing through the origin.



Answer:

The given equation of line is

(k=3)x—(4-K)y+k®—7k+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

(4-kK>)y=(k-3)x+k?>-7k+6=0

i M_{} -~ .ﬁ —'x‘_k1+_6

{4_1{ } [-4_'{'-]] , Which is of the formy = mx + c.

(k-3)

~.Slope of the given line = (4_# )

Slope of the x-axis =0

=3
(4-#7)
=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)
The slope of the given line is (4_# } .
(k-3)
Now, (4-#) is undefined at k% = 4
k? =4
=>Kk==2
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=K7)(0)+k* =Tk +6=0
K —=Tk+6=0

k*—6k—k+6=0

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

k=1or6

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

Question 2:

xcosl+ ysind = p

Find the values of 6and p, if the equation is the normal form of the line

V3x+y+2=0

Answer:

Bx+y+2=0
The equation of the given line is V=¥ TV T ==,

This equation can be reduced as

Vix+y+2=0

— —f3x—yp=2

J_
On dividing both sides by ] , We obtain
V3 Lo 2
_'_".T_ —-—
:’. 2
(o2 B
On comparing equation (1) to xeosf+ysind = p e obtain
cosf == 2 , Sinf=- : Land p=1
2 2
f=m+t= KL
Since the values of sin 8 and cos 8 are negative, 6 0

Tn

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=-2ora=-2andb=3

It is known that the equation of the line whose intercepts on the axes are a and b is

X ¥
+==lorbx+ay—ah=10
a b

Casel:a=3andb=-2
In this case, the equation of the line is —2x + 3y + 6 = 0, i.e., 2x — 3y = 6.
Casell:a=-2and b =3
In this case, the equation of the line is 3x -2y + 6 =0, i.e., =3x + 2y = 6.

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

Question 4:

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

Answer:

”
I .
4 s 4 units.

L | =

Let (0, b) be the point on the y-axis whose distance from line
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,and C =-12.

It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point (x4, Y1)

|Ax, + By, +C|
d = T
is given by VA + B

.
I e
4 s 4 units,

Tl | =

Therefore, if (0, b) is the point on the y-axis whose distance from line
then:



4:|4{:}}+3fb}—|2§

36 -12]
= 4d=—

5

= 20=3b-12|
= 20=4(35-12)
= 20=(3h-12) or 20=—(3h-12)
= 3b=20+12 0or 3b=-20+12

32 8

orbh=——
3 3

b=

—,
]
A
Q
>
o
—
=
|
Lad |
A

Thus, the required points are *

Question 5:

Find the perpendicular distance from the origin to the line joining the points
(cos@,sin @) and (cosg,sing).

Answer:

(cos@,sinf) and (cosd,sing).

The equation of the line joining the points is given by

y—sinf = Smé_ i (x—cosé)
cos ¢ —cosd/

v{cosg—cosé)—siné(cosg—cosd)= x(sing—sind)—cosd(sing—sind)
x(sin@—sing)+ y{cos¢—cosd)+cosfsing —cos@sind —sind cos ¢ +sin@cosd =0
x(sin@—sing)+ y(cosg—cos)+sin(g-0)=0

Ax+ By +( =0, where A=sinf—sing, B=cosg¢—cosd, and (' =sin(¢—&)

It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point (x4, Y1)

T
is given by VA" + B

Therefore, the perpendicular distance (d) of the given line from point (x4, y4) = (0, 0) is



~ (sinf—sin @)(0)+(cosg —cosd)(0) +sin(¢—0)
J{Hil‘l 6 —sin (i!l]'1 +(cos ¢ - -.:mu“a'}3

- sin(¢-0)]

Jsin® @ +sin® ¢~ 2sin@sing +cos’ @ +cos’ @ ~ 2cos dcosf

sin(¢—@)
.h,lll{?ﬁin" £ +cos’ r_‘f_}+ (sirf ¢+ cos’ @) = 2(sin B sin g+ cosd uusq}]—
sin(¢-6)
) J] +1-2(cos(p—0))
~ sin(g-#)
" J2(1-cos(¢-8))
fin(9-0)

Jz{ Fsin? |f9";""'| l'|
% X £

. sin(¢—#)
- 25il1[¢_r}]:
2

Question 6:

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

Answer:

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

The two given lines are

X—7y+5=0...(2)

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

X==- i and V= E
On solving equations (2) and (3), we obtain 22 22
( 5 Iﬁ]
Therefore, - 22 22)is the point of intersection of lines (2) and (3).

( 5 15 3
L Santag | WES
Since line x = a passes through point* , 22



r=-
Thus, the required equation of the line is 22

Question 7:

v
F 2|
6 through the point, where it

BN

Find the equation of a line drawn perpendicular to the line
meets the y-axis.
Answer:

X
— =]
The equation of the given line is4 &

This equation can also be written as 3x + 2y —12 =0
yp=—x+6
, Which is of the formy = mx + ¢
3
-.Slope of the given line 2

~.Slope of line perpendicular to the given line :

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

.
—=]=y=6
On substituting x with 0 in the equation of the given line, we obtain ©

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

| b2

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

; 2
—6)==(x—0
(y=6)=3tx—0)
3y—18=2x
2x-3p+18=0

Thus, the required equation of the line is X ¥ +18=0

Question 8:

Find the area of the triangle formed by the linesy —x=0,x+y=0and x -k =0.

Answer:



The equations of the given lines are

y—-x=0..(1)
x+y=0..(2)
Xx—k=0...(3)

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 lines are (0, 0), (k, —k), and (k, k).

We know that the area of a triangle whose vertices are (x4, y4), (X2, ¥5), and (xg, y3) is

%|xl (3 =3 )+ (=¥ )+x, [j'l -V, }|

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

Ok =k)+k(k=0)+ .";{E}J.-Ji'}| square units

k™ i"| square units

b | — k2| — b2 | —

2k"| square units

= k° square units

Question 9:

Find the value of p so that the three lines3x +y—-2=0,px+2y—-3=0and2x-y-3=0
may intersect at one point.

Answer:

The equations of the given lines are
3x+y—-2=0...(1)

pXx +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(1)+2(-1)-3=0
p-2-3=0
p=5

Thus, the required value of p is 5.

Question 10:

. . = XA, V=X 4o, and y = mx 4+ o, are
If three lines whose equations are } ! P z 2 ) 3 3

concurrent, then show that el Ve Uit

Answer:
The equations of the given lines are

y=myX+¢Cq...(1)
Yy =MmMoX + Cy ... (2)
y =mgX + C3 ... (3)

On subtracting equation (1) from (2), we obtain
0=(m,—m,)x+(e;~c¢)

= {m,—m;)x=c, —¢

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

g )

c, =
y=m|— +¢
ny, = m,

m,c, — mc,
= = ~
m, —m,
MO, — MG, e — ML
_11 = & i 2

mc, —im, ¢

m, — i,



%

: [ C,—C MG, =My |
H =l =,

' is the 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 equation (3).

X
!

ML C, = HLE, o, =

= * —= m..| = ol Y
iy — 1y My —m, )

MOy — L0 G, — L0+ O — O,
m, =, Hiy — 1

MC, — 1,6, — MLC, + e, — ey +o;m, =0
m, (e, —¢; )+ my (e —c )4 m (e, —c, =0
Hence, my (e —es )+ my (e —¢ )+ my (e —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;.

|
I'l_.l == -
The given line can be written as 2

3 | el

, Which is of the formy = mx + ¢

|
i, = —

-Slope of the given line= =~ 2
It is given that the angle between the required line and line x — 2y = 3 is 45°.
We know that if Bisthe acute angle between lines |, and |, with slopes m; and myrespectively,

L, =M.
tan & = I—|

1

then L




|, —m,

. tan45° =
NS
= — IR
—1=|2
"
Sl §
2
[1=2m,
I
i I =
2+m,
2
1-2m,
=] =1
2+m,
(1-2m |
7
L 24+m, |
1-2m, (1-2m, |
=] = - or l=- -
2+m, L 2+m, )
= 24m =1=-2m or 24+ m =—=1+2m,
I
=my=——orm=>3

s |

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

y—-2=3(x-3)

y—-2=3x-9
3X—-y=7

1
Casell: m;= 3

1

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

I
y—2= —E[.r—J}
Jy—6=—x+3
x+3y=9

Thus, the equations of the lines are 3x —y =7 and x + 3y = 9.

Question 12:



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

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

x ¥
—+—=]
ol ol

Orx+y=a (1)

| 5
x=— andy=
On solving equations 4x + 7y —3 =0 and 2x — 3y + 1 = 0, we obtain 13

B i) J
V1313 s the point of intersection of the two given lines.
f1 5
Since equation (1) passes through point* 1313, ,
— ==
13 13
6
= a=—
13
X+y= {—: e, 13x+13y=6
.. Equation (1) becomes 13
Thus, the required equation of the line is 1 3* 131 =6
Page No 234:

Question 13:
Show that the equation of the line passing through the origin and making an angle 8with the
v m*tanf

y=mx+cis==

line X I+mla|1EJ_

Answer:

Let the equation of the line passing through the origin be y = myx.

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



StanB =
l+m,rr|;
—=TM
= tan B = |-X
W
1+ =m]
X
y
—tanf=+| =X =
[+=m
4
}-—m
— tan @ = X —or tan @ = —
1+=m
X
Y m
tanf=-%
l+=-m
Case I: X
L —
tan =%
%I
1+=m
X
:::tane-r-}f-rntame-:.lf-m
% X
:}ln+mnﬁzll[lnmtunﬂ}
X
¥ m+tan
x l—mtanB
}r—m
tan 0 =—| X
1+Fm
Case Il: X
=1m
tanf = —| &
I+ym
X
:;tanﬂ+1mtanﬁ=—l+m
X X
:}i{l-t-mlﬂﬂl:]]:m“tﬂnﬂ
X
¥y  m—tanB
T T e
X Jl4+mtanf




y m*tanB

_limiani}_

Therefore, the required line is given by A

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
r=1= x+1
! :'1+I{x )

6
y=l=—(x+1
y=l=2(x+1)
x—y+2=0 A1)

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=1andy=3

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

[L_R}:[I“"}'H(ﬁ} k(1) +1(7))

U S E= S
I R
—(1,3)=| i1_1|ﬂ,l'."'|
LA Lk
-k+5 k+7 .
= =1 =3
I+ & 1+ k&
.—A'+5_]
etk
= —k+5=1+4#
=2k =4
= k=2

Thus, the line joining the points (-1, 1) and (5, 7) is divided by line

X + Yy =4 in the ratio 1:2.

Question 15:

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



Answer:

The given lines are
2x—-y=0...(1)
4x+7y+5=0... (2)

A (1, 2) is a point on line (1).

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

dx+Ty+5=0
= _—5 and y = __r;
On solving equations (1) and (2), we obtain 18 - i
ris %
L8’ 9 )

~.Coordinates of point B are *

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

[I+J--J +[2+?] units

LR B 9
(237 (237 .

= J +[ | units

Vis) L)

I 23

W

AB=

i ( 2 T
| +| - J units
/i k9

.rI\. ./a-,a-lb'-'
t J + ] units
a2

[ W :
[ -+I units

b |

k4

J 23

‘*1"?

\j7 units

- x units
L} g

1
=
I-.'l
‘“—"'jf ““—’i'. =]

25 .
= units
8

units

Thus, the required distance is



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 y = mx + ¢ be the line through point (-1, 2).
Accordingly, 2 =m (-1) + c.

=>2=—-mM+¢C

=Cc=m+2

Ly=mx+m+2..(1)

The given line is

X+y=4..(2)

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

2=m Sm+2
and y =
m+1 m+ |

_[Z—rn Sm+2)

m+l m+

X =

J is the 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,

||"3—m Y (5m+2 =
I IJ +| -2 3
1\|k m+1 ] .
(2—m+m+1) (Sm+2-2m-27\ .,
= — =73
" m=+1 ; \ m=+1 ;
9 Im°
=5 - =9

(m+1Y | (m+1) )
|+m'\ -

(m + !J'

s 14+m =m +1+2m

=~ 2m=0

= =1}

Thus, the slope of the required 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
X+3y=7..(1)
Let point B (a, b) be the image of point A (3, 8).

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

S NERY

A
i

3+ 3p=

pe (a h)

. while the slope of line {l}: —l

Slope of AB=
(1—3 3

Since line (1) is perpendicular to AB,

':J'IT—H\' ( '|H'.
()L
V=37 L 3

h-8
— =]
3a—9

= h-8=3a-9

=3a-b=1 ~(2)

|

I

|
A

a+3 :";+3\'|
5. o

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

Hence, from equation (1), we have

{a+3) ,%“[HSW_T
l 2 )|+_t %

\, i

—g+3+3ib+24=14

= a+3b=-13 43}
On solving equations (2) and (3), we obtain a =—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 line y = mx + 4, find the value
of m.

Answer:
The equations of the given lines are
y=3x+1..(1)
2y =x+3 ... (2)
y=mx+4...(3)
Slope of line (1), my =3
m, =—
Slope of line (2), =~ 2
Slope of line (3), mg=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).

JH‘I —m; | M, — . |

1+ m,mJ 1+ mjm.~|
‘ 1
— M
I—m 5
= gm0
+
| +3m |]+ o
2
3-m __Il—2m|
[+ 3m |m+2|

3—m 1 —2m
14+ 3m m+2

3—m 1-2m 3—m '/I—Emrw
= 0 =—

— r =
1+3m m+2 1+ 3m Lm+2 )

3-=m 1-2m

If

= . then
1+3m m+2

(3=m)(m+2)=(1-2m)(1+3m)
= —m +m+6=14+m—6m

= Sm’ +5=10

:}{m: +I}= 0

= i = +—1, which is not real

Hence, this case is not posible,



3—=m (1=2m )
If = J

= (3-m)(m+2)==(1-2m)(1+3m)
::-—n?"ﬂl-m—l-(:r:—{l—l-m—ﬁmlj

= Tm -2m-7=0

= M=
2(7)
2+2/1+49
= W=
14
14542
=M= i
7

1+5+42

Thus, the required value of mis 7

Question 20:

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

Answer:

The equations of the given lines are

X+y—-5=0...(1)

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

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

x+pv—35| Bx—2y+7
d = — and d, = :

=y V) +(=2)

lx+ =5 Bx—-2y+7
= and d, =1 o |

V13

ie.d =

L a2

It is given that gl



= 13 |x+ y-5|+V2[3x -2y +7|- 10426 =0

= 13 (x+y—35)+V2 (3x -2y +7) - 10426 =0
[.ﬁ.asuming (x+y-5) and (3x-2y+7)are pmitim—‘e]

= JB3x+V13y-5J13 +32x - 2020+ 72 - 10426 =0

= (V13 +3V2 )+ y(V13 -2¢2 )+ (12 - 5413 - 10426 ) =0

, Which is the equation of a line.

Similarly, we can obtain the equation of line for any signs of{'r-”‘_}] i {ox -2y x]_

Thus, point P must move on a line.

Question 21:

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

Answer:

The equations of the given lines are

9X +6y—7=0... (1)

3X+2y+6=0...(2)

Let P (h, k) be the arbitrary point that is equidistant from lines (1) and (2). The perpendicular
distance of P (h, k) from line (1) is given by

Oh+6k—7| [Oh+6k—T7| 9h+6k-7|
C9) +(6) 17 W13

[

The perpendicular distance of P (h, k) from line (2) is given by

_ [3h+2k+6]  |3h+2k+6
NERTO N

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



‘ Oh+06k-=T 3h+2k+0|
3413 13
= Oh4+6k=TI=33h+2k+06
= Oh+6k—T7 = t3{3h+ 2k +6)
= 9h+6k—-T7=3(3h+2k +G} or 9+ 6k -7 ==3(3h+2k +6)

The case 9h+ 65k —-T = 5‘-{_1}'? # 2k +6) is not possible as
9h+6k—7=3(3h+2k+6)=—T7=18 (which is absurd)
Oh+6k—T7=-3(3h+2k+6)

9h +6k—7=—-—9h -6k -18

= 18h + 12k + 11 =0

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

Question 22:

A ray of light passing through the point (1, 2) reflects on the x-axis at point A and the
reflected ray passes through the point (5, 3). Find the coordinates of A.

Answer:

Let the coordinates of point A be (a, 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 =86

~..OAB = 180° — (6 + 20) = 180° — [B + 2(90° — 0)]

=180° -6 —-180° + 26



=6

~.BAX =180°-6

MNow, slope of line AC = 3_ b
S—ua
= tanf = -;-J : (1)
5—g
- 2-0
Slope of line AB =
l—u
. 2
= tan (180° - ) = ——
' l—a
2
= —tanf#=——
|—a
= tand = el 2)
a—1

From equations (1) and (2), we obtain

3 2
5-a a-1
= Ja—3=10-2a
13
—
5

(3
Thus, the coordinates of point A are ™ 3 .

Question 23:

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

[‘\I'f.l'l - bl.l}) and (—\.n"fr: —h"',t}) to the line EC{lﬁf}—FlSiﬂ P=11ish".

o b

Answer:

The equation of the given line is

X Y .
—costd+—sind =1

a b
Or, bxcosf +aysingd —ab =0 (1)
(Va*=57.0)
Length of the perpendicular from point to line (1) is

a’;rs:usﬂ(w..n"a: —b* )+ asin ﬂ{'[]]—af:r‘ ‘bcos{;,uf.-:r' —b* —ab

B=

Jh cos’ @+ a’sin @ B cos’ 9 +a’sin’ 0

(2)



(—th ~6.0)

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

b Cnﬁﬂ'(—\,lﬁ: -b’ )+ asin {J[ﬂ] —ab  lbcos H\J'Ia: —b* +ab
VB cos® B+a’sin’ @ ) Jb? cos’ @+ a’sin’ @

On multiplying equations (2) and (3), we obtain

‘h cosBa —h" —ah

(\.'rh? cos® @ +a” sin’ H]h

{h cosOa —h° —uh](h costha -k +uh)‘

(b7 cos® @+a’sin” &)

(h cos f:'h./u: —h" +ab ]‘

PP =

(a’r cos@a’ —b* ): - {m’:-]:

(h" cos” @ +a sin’ H]

h* cos’ H{u: = ] —u:hJ|

- (b cos® &+a’ sin’ E—'}

|¢r:ﬁ: cos” @ —h'cos” - cr:h:|

hcos’ @+a’sin” @
b la cos  @—=h"cos 8—a

h cos’ @+a sin” @

Bla cos  @-hcos O—a sin~ B —a cos” ﬁ| o )
= = = — [5m'9+t‘:ﬂ:§'€=l]
h*cos”@+a’sin” @

B —(h'" cos’ @ +asin’ HJ_

hrcos  @+a’sin® @

b [h: cos” H+a” sin- H}

- (h*cos™ @ +a”sin* 6
=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



2x—-3y+4=0... (1)
3x+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).

22
xX=- IH and y=—
On solving equations (1) and (2), we obtain 17

F
I

1 22)

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)
(1 22)

from point" 17 17/,

; ; 6
Slope of the line (3) = -

B S
~.Slope of the line perpendicular to line (3) \7)
{1 22) 7
The equation of the line passing through “ 1717 and having a slope of © is given by
(22 7 17
V—— |=——| ¥ +—

17} ﬁ[ 17 )
6(17y-22)==-T7(17x+1)
102p=132 ==119x~7
119x+102y =125

119x+ 102y =125

Hence, the path that the person should follow is

Question 17:

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

Answer:

Let A(1,3) and B(-4,1) be the coordinates of the end points of the hypotenuse.

Now, plotting the line segment joining the points A(1,3) and B(-4,1) on the coordinate plane,
we will get two right triangles with AB as the hypotenuse. Now from the diagram, it is clear
that the point of intersection of the other two legs of the right triangle having AB as the
hypotenuse can be either P or Q.



s
A
6
5
Y 4 !
Q4. ) ALY
i o
L 2
e . ir,_
B4, 1) {1 1)
BiiF i i it X
-6 -5 4 -3 -2 -1 0 4
1
2
Y
ir)"f

CASE 1: When AAPB is taken. The perpendicular sides in A APB are AP and PB. Now, side
PB is parallel to x-axis and at a distance of 1 units above x-axis. So, equation of PB is, y=1
or y—-1=0. The side AP is parallel to y-axis and at a distance of 1 units on the right of y-axis.
So, equation of AP is x=1 or x—1=0.

CASE 2: When A AQB is taken. The perpendicular sides in A AQB are AQ and QB. Now,
side AQ is parallel to x-axis and at a distance of 3 units above x-axis. So, equation of AQ

is, y=3 or y—3=0. The side QB is parallel to y-axis and at a distance of 4 units on the left of y-
axis. So, equation of QB is x=—4 or x+4=0.

Hence, the equation of the legs are : x=1, y=1 or x=—4, y=3



