Straight Lines .
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We observe the concept of lines every dag in our daily hfe When you go to a railway
station you can observe the railway tracks. Railway tracks are usually constructed
with horizontal supports. Their function is to secure the rail so that they won't shift
under the heavy force of the moving trains.

Topic Notes

—_— e
2 Basics of a Straight Line
Equations of Line
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BAsics OF A STRAIGHT LINE i

' TOPIC 1
SLOPE AND ANGLE BETWEEN TWO LINES

A straight line is a curve such that all the points on the
line segment joining any two points on it lies on it

Slope of a Line

Slope of aline in terms of coordinates of any two points
onit

Let P(x, y,) and Q(x, y,) be two points on a line making
an angle B with the positive direction of x-axis

Then its slope s,

Ko =%

The slope of a line passing thraugh points P(x,. y,) and

Y=Y

K=y

Q(xz, y]) isglvenbym=tano =

Example 1.1: 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).

[NCERT]

Ans. Let M be the mid-point of P(0, -4) and B(8. 0).

We know that
Mid-point of (x,, y,) and (x,, y2)

=[x X +x ]

Mid-point M of (0,-4) and (8, 0) = [

5

+8 4+0]

=(4.-2)
We know that slope of the line passing through
; Y-y
(¢, y,) and (x,, y,) Ism = 2 =1
=N

Slope of line between points O(0. 0) and M(4, =2).

Here,
x,=0,y,=0
X, = 4, y,=- 2
On putting values, we get
-2-0
-2
T4

-1

2

-1
Hence, slope of line is - -

Example 1.2: Fnd the slope of the line, making

an inclination of 60° with the positive direction of

X-aXxis. [NCERT]

Ans. Given that inclination of a line with the positve
direction of x-axis is 60°.

6 = 60°
Hence the slope of the ling,
=tan B
= tan 60° = \E

Example 1.3: Find the angle between the x-axis
and the line joining the points (3, -1) and (4, -2).
Ans. First we find the slope of the line joining the
point (3, -1) and (4, -2).
We know that slope of line passing through
(x5, yy) and (x5, y,) is
X9 =%y
Here,x;=3,y,=-1and x,=4,y,=-2
Slope of the joining (3, -1) and (4, -2) is
-2-(-1)
4-3

-2+1

Now,
Slope = m =tan 6
Where 0 Is the angle between line and positive

X-axis.
So. m =tan B
-1=tan B
tan 8= -1
ton 6 = tan(135)°
6=135°

So, required angle = 8 = 135°

L
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Angle Between Two Lines

The angle 6 between the lines having slopem, and m,

=
1+m1mz

Case I: When angle 8 is acute:
Y

is given by

tanB =

v
0
In the given figure, £ MPQ =0 (@
Therefore, slope of linel=m=tan B
BUE T AMPQ. We Rave thiie s S w2201 (i)
MP  x, —x,

From equations (i) and (i), we have

%y

g

Case Il: When angle 6 is obtuse:

"N

O| R

In the given figure, we have

ZMPQ =180°-6
Therefore, 6 =180° - ZMPQ
Now, slope of the line L
m =tan B

tan(180° - ZMPQ) = - tan ZMPQ
Bty S

MP Xy =Xy  Xp—X4
Caonsequently, we see that in both the cases the slope
m af the line through the points

Yy -4y

Ky =y

(. y,) and (x,, y,) is given by m =

Condition of Parallelism of Lines

If two lines of slope m, and m, are parallel. then the
angle 8 between them is 0°

tanB8=tan0° =0

my-my
Zl.+m1m2
."‘J"J]=l"}‘11

Thus, when two lines are parallel, their slopes are equal
Condition of Perpendicularity of two

Lines
If two lines of slopes m;, and m, are perpendicular.
then the angle 8 between them is S0°.
Hence,
m xm,=-1
Example 1.4: The slope of a line is double of the

slope of another line. If tangent of the angle

1
between them is -5 , find the slopes of the lines.

[NCERT]
Ans. Let m; and m,, be the slope of two lines.
We know that angle between two lines is given by

tan 8 = |1m2—ml
| T at,
1
Here, tand = 3 and r'rJl]=21"ar'.'1

On putting values, we get

1| 2my-my
37 [1+m,(2m,)
L
: +2m]2
_1
1+2m.12 - A
SD. rn1 =lar ml =__1.
1"'2’"12 3 1+2m.12 3
On solving On solving
m 1 m -1
1+2n112 3 1+2m.12 3
3m1= 1+2m12 3m1= —1—2m_12
2mli+1—3ml=0 2m12+1+3ml=0
2m,* -3m, +1=0 2m* +3m, +1=0

2n112—2m.1—ml+1=0 2m12+2m.1+m1+l=0
2m (m-1)-1m -1) |[2Zm (m +1)+ 1(m +1)
=0 =0

2m;-1)(m,-1)=0 @2m +1)(m,;+1)=0

1 -1
So,m, = -5,m.1=1 So.m, = T'm1=_1

L

L L o s s o
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1 -1
When, m, = ) When,m, = =
m, =2ﬂr‘.l1 m, =2m1
1 -1
m2 — 2(5]=1 m2 =2(?]=—1
‘\f"ul’hen,lr'nl =1 'u\ﬂ'\en,m_1l =-1
m, =2nr'.l1 m, =2m1
m1=2(1]=2 m2=2(—1)=—2

Hence, slope of lines are % and 1or1and?2or

Y and-1or-1and-2.

Intersects of a Line on the Axes
If a straight line cuts x-axis at A and y-axis at 8, then
OA and OB are known os intersects of the line on x-axis
and y-axis respectively.

Y

Ns

A

-x O \ X

-y

Point of Intersection of Two Lines
Let the equations of twao lines be
a,x+b,y+c,=0 D)

and, a,x+b,y+c,=0 _(ii)
Suppose these two lines intersect at a paint, P(x,. y,).
Then, (x,. y,) satisfies each of the given equations.

a,x;+b,y, +¢,=0
and a,x,+b,y,+c,=0
Solving these two equations by cross-multiplication,
we get

o R,
bje, —=bye; €@y —cya

=b1c2—b2c! 5 _Cy9y-Cya

ayb, - a,b, 4 a,b, —a,b,
Hence, the coordinates of the point of intersection of
the line () and (i) are:

= Xl

[Jf:alc2 —1’::2.*:;I 'c -c ]
a,b, —ab, "a,b, - a,b,

Angle between two Straight Lines

When their Equations are given
The acute angle 0 between the lines
a,x+by+c,=0anda, x+b, y+c,=0Is given by

a.b, —a b

a,a, +b;b,

tanB =

Let m, ond m, be the slope of the lines

ax+by+c,=0anda,x+b, y+c,=0

Then,

9 4
m,=-—andm, =——=
=y b,
Now, I 1L G 1
1+rn1n12
b, b
= tan B = L 2
bl b]
ab, —ab
tan B = —2—1—-1—2-
aa, +b,b,
- 8= tgn-lw
aa, +b,b,

Condition for the Lines to be Parallel

Ifthe linesa, x+b, y+c,=0anda,x+b,y+c,=0are

parallel, then
m, =m,
]
= et
by b,
= B i
a, b,

Condition for the Lines to be

Perpendicular
Ifthe linesa, x+b, y+c,=0anda,x+b,y+c,=0are

perpendiculars, then

m1m2=—1
a
= —b—1‘><—;i_—1
1 2

a,0,+ I:rlb2 =0
If follows from the above discussion that the lines

ax+b,y+c,=0anda,x+b,y+c,=0are

a b c
(1) Coincident, if e G W §
a b C
b
() Parallel if L=—1221
a, b

(3) Intersecting, if id&—l
a, b

(4) Perpendicular,ifa, a,+b,b,=0

L
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TOPIC 2
DISTANCE OF A POINT FROM A LINE

The length of the perpendicular from a point (x,, y,) to

alineax+by+c=0is

Distance between Two Parallel Lines

Iftwo lines are parallel, then the distance between them
is the same throughout Therefore, to find the distance
between two parallel lines, choose an arbitrary paoint
on one of them and find the length of the perpendicular
on the other. In arder to choose a point on a line, we
give an arbitrary value to x or y and find the value of
the other variable.

We may use the following algorithm ta find the distance
between two parallel lines.

Let the two parallel lines be, ax + by + ¢; = 0 and
ax + by + c,= 0.To find the distance between these two
lines, we use following working steps.

Step I: Choose a point on any one of the two lines by
giving a particular value to x or y of your choice.

Step ll: Find the length of the perpendicular from the
chosen pointin Step | to the other line.

Step |lIl: The length obtained in Step Il is the required
distance between the parallel lines.

The distance between two parallel lines ax + by + ¢, =0

and ax + by + ¢, =0 is given by g e I_
a® +b?

Example 1.5: The base of an equilateral triangle
with side 2a lies along with the y-axis such that
the mid-point of the base is at the origin. Find the

vertices of the triangle. [NCERT]
Ans. Let AABC be the equilateral triangle with side 2a
such that its base BC is along the y-axis and the
mid-point of the base is at the arigin O.
Then, paint A lies on the x-axis and OB=0C =a.
The coordinates of points B and C are (0, @) and
(0, - a) respectively.
Let (x, 0) be the coordinates of point A
Ui

B

Since, AB = 2a

=  J0-x?+(a-0)? =2q
»./xz+::r2 =2a

=
= ¥ +a’ = 4a?
= X% = 3a?
=5 x:i 30

So, the coordinates of point A are (\Ea. 0)or

(-v30.0).

Hence, vertices of the triangle are (\EG.O),

0.0).(0.-d) or (-V30.0),(0.0). (0. - ).
Example 1.6: Find a point on the x-axis, which is
equidistant from the point (7, 6) and (3, 4). [NCERT]
Ans. Point on x-axis (a, Q).

Let P(a. 0), A(7, 6) and B(3. 4)
Here, PA =FB

J7-0? +(6-0 =[3-ap +(4-0)?
(7-a)?+36=3-0a)’+ 16
49 +a’-14a+36 =9 +a’-6a+ 16
49-16+36-9 = 14a-6a

60 = 8a
60
— = F
8
a8
T

15
So, point is [—2-0J

Example 1.7: Case Based:

Truss bridges are formed with a structure of connected

elements that form triangular structure to make up

the bridge. Trusses are the triangles that connect to

the top and bottom cord and two endposts. Consider

the AABC with vertices A(1, 4), B(2. -3) and C(-1, -2).
= AL, 4)

-1.-2

L
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(A) Find the slope of BC.
(B) Find the slope of AC.
(C) Distance between A and C is:

@ V10 ®) 2410
© 310 @ 410
(D) Distance between B and Cis:
@ V5 ® V7
© V9 @ V10

(E) Assertion (A): A point P(h, k) lies on the
straight linex+y + 1 =0 and
is at a distance 5 units from
the origin. If k is negative,
then h is equal to -3.

Reason (R): The distance formula is

J(xz = X1)2 + (yz = 91)2
(a) Both (A) and (R) are true and (R) is the

correct explanation of (A).

(b) Both (A) and (R) are true but (R) is not
the correct explanation of (A).

(c) (A) is true but (R) is false.
(d) (A) is false but (R) is true.

Ans. (A) Here, B(2, - 3) and C(- 1. - 2)

So, Slope of BC Is 2=21
iy
—2+3_ 1 =1

= =1=7 =3 3
(B) Here, A(1, 4) and C(-1. -2).

So, Slope of AC is ae=

oKXy
=
© ®) 2V10
Explanation: Here, A(L, 4) and C(-1, -2).
So. O i -1F s -2
= 40
- 2\10
©) (@ V10
Explanation: Here, B(2, -3) and C(-1, -2)
So. BC = y(=1-2 +(=2+3)?
= \9+1
= v10

(B) (d) (A) is false but (R) Is true

Explanation: Since, the point (h, k) lies on
x+y+1=0

> (1-02+k*=25
> 2P+2-24=0
= K+k-12=0
= k=-4ork=3
[k = 3 rejected as k < 0]
h=-1-1(-4)=3

(OBJECTIVE Type Questions)

[ 1 mark ]

Multiple Choice Questions

1. The point (-1. 5, 2. 56) lies in which quadrant?
(@) | (b) I
() 1 (d) v

Ans. (b) Il

Explanation: Here, value of x is negative and
value of y is positive.
In quadrant ll, xIs negative and y Is positive.

Z. The inclination of the line x - y + 3 = 0 with

the positive direction of x-axis is:
(a) 45° (b) 135°
(c) -45° (d) -135°
[Delhi Gov. Term-1 SQP 2021]

Ans. (g) 45°

Explanation: The equation of the line x - y + 3
=0 can be rewritten as

y=x+3
Comparing with y=mx+c
= m=tan@=1

Hence 6 = 45°

The value of y, if the distance between points
P(0, 0)and Q(6, y) is 10 units is:

(@) 3,-3 (b) 8,-8
(€ 0 (d) none
Ans. (b) 8, -8

L
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4.

Explanation: Given points are P(0. 0) and Q(6. y)
PQ =10

J(6-0)+(y-0)" =10
36+ y* =100
[Squaring on both sides]
y? =64
y= B.-8

The point on x-axis which is equidistant from
the point (3, 2)and (-5, -2) is:
(@ (1,0 (b) (2,0
© (-1,0 d) 2,0

Ans. (c) (-1, 0)

Explanation: Let A(3, 2) and B(-5, -2) be the
given points and P(x, Q) is the point an x-axis.
PA =PB
= PA? = PB?
B -x%+(2-07%=(-5-%%+ (-2 - 0)?
9+ x?-Bx+4=25+x>+10x+ 4
16x+16 =0
x=-1
Since, the pointis on x - axis.so y =0
Thus, the point is (-1, O)
Line through the points (-2, 6) and (4, 8) is
perpendicular to the line through the points
(8,12) and (x, 24). Find the value of x.

(@ 2 (b) 3
(c) 4 (d) 5
[Delhi Gov. Term-1 SQP 2021]

Ans. (c) 4

Explanation: Let points be A(-2., 6). B(4. 8),
C(8.12) and D(x, 24)

If two lines are perpendicular, then product of
their slope is -1

So, Slope of AB x Slope of CD = -1 ()]
We know that slope of a line through the points
Y-y

(3 Yo (. yy) Is m==2—"1
7Ry

Slope of line AB passing through A(-2. 6) and

B(4.8)is

8-6 8-6 2
"6

T 4-(<2) 4+2

_1
"3

Slope of line CD paossing through C(8, 12) and
D(x, 4) is

_24-12 12
~ x-8 x-8
From (1)
Slope of AB x Slope of CD =-1
= lx 12 =-1
3 x-8

6.

Ans.

4
= — -
x-8
= 4=-x+8
x=4

The tangent of angle between the lines
whose intercepts on the axes are a, -b and
b, -a, respectively, is:

2 .2 s )
a‘-b b -a
(@ ob (b) >
b? - a?
(© >ab (d) none of these
[NCERT Exemplar]
e

© %5

Explanation: Let the first equation of line having
intercepts on the axes aand - b is

x oy
= =1
a -b
Xy
Z 2 =i
~ a b
= bx - ay =ab @

Let the second equation of line having intercepts
on the axes b and —a is

%Y
—+= =
b -a :
X 4y
e b a
=5 ax-by=ab (i)
Now, we find the slape of equation (1)
bx-ay=ab
= ay =bx-ab
= —x-b
= §==

Since, the above equation is in y = mx + b farm.

So. the slope of equation (1) is

Now, we find the slope of equation (i),

ax - by = ab
= by = ax - ab
= =2x-a
=P

Since, the above equation isin y = mx + b form.

So, the slope of eq. () is

L



L o

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Let 8 be the angle between the given two lines.

I M_‘
1+m1_m:,

Putting the values of m, and m, in the above
equation, we get

= tan B =

= tan 8=

= tan 8= |

=3 tan 8=
2ab

If the vertices (1, 3), (2, 5) and (3, -5) of a
triangle, the centroid is:

(@ 1,2 (b) (1,3)

© 31 d) 2,1)

Ans. (d) (2. 1)

Explanation: Let three points be
Al yy) = (1, 3)
Blxy yy) = (2. 9)

and Clq, y5) = (3. -5)

i Xy + Xy +Xg g1+y2+y3]

3 4 3

\ 3 " 3

Wiy
=\33

(2, 1)
The line (3x -y + 5) + &(2x - 3y - 4) = 0 will
be parallel to y-axis, if A =

(@ (b)

15943 3+5—5]

'
3
=

©

NIWw Wik

@ 2
[Delhi Gov. Term-1 SQP 2021]
-1

Ans. (b) —

3

Explanation: The given equation is
(Bx=-y+5 +A2x-3y-4)=0

= Ix-y+5+2x-3iy-41=0
= x(3+20)-y(l+30)+5-41=0
Here sope of the line is m = 312

1+3A

Ans. (0) —2.3-

10.

Since the line is parallel to y-axds, slope is
undefined.
= 1+32=0

1

= A== —
3

The slope of the lines which make an angle
45° with the line 3x -y + 5=0is:

1 1
(@) —2,5 (b) El"g

(© 2, i

= [Diksha]

1
@ -33

2
Explanation: Given line is
3x-y+5=0

y=3x+5

On comparing it with y = mx + b, we get
m=3

Slope of the line 3x -y + 5=0is 3.

m-3

1+3m

tan 45° =

m-3
1+3m

|1+ 3m]|=|(m - 3)|
1+3m=2x2(m-3)

1=

5 1
m=-2or,m= 5

What is the angle between the two straight
lines Y=(2-v3)x+5andy =(2+3)x-7?
(a) 60° (b) 45°
(c) 30° (d) 15°

[Delhi Gov. Term-1 SQP 2021]

Ans. (0) 60°

Explanation: Given lines are y=(2—\/§)x + 5

and Y=Q2+V3)x-7

tan B =
1+m,m,
From given straight lines m, = 2 - J§ and
m, = 2+J§
Substitute above values in tan B, we get
2+\E—2+~/§|
tan B =
1+(4-3) |
= tan B = 2\(5'
2 |
= 0= tﬂl‘l-]‘\/i

Therefore angle is 8 = 60°.

. .
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11. The area of a triangle whose vertices are
(2, 4), (4,-2), and (-3, 10) is:

(a) 4 (b) 9
(c) 3 d) 10
Ans. (b) 9

Explanation: Let three points be
ALy yp) = (2.4)
Al y)= (4.-2)

and Clx, yg = (-3, 10)

Area of triangle

1:
5 {Xl (y] - 93) + xztyg - 91} + xg (yl - 92)}

= %|2(-2-10)+4(10-4)+(-3)(4+2)|
_|-24+24-18|
= = |
) -1:3|=9
2 |

1Z. The equation of the straight line that passes
through the point (3, 4) and perpendicular to
the line 3x + 2y + 5 =0 is:

(@ 2x+3y+6=0 (b) 2x-3y-6=0
() 2x-3y+6=0 (d) 2x+3y-6=0
[Delhi Gov. Term-1 SQP 2021]
Ans. ) 2x-3y+6=0

Explanation: The equation of a line

perpendicularto 3x + 2y +5=01s
2x-3y+x=0 ()]

This passes through the point (3, 4)

3x2-3x4+1=0
= A =6 putting A = 6in (), we get
2x = 3y + 6 = 0, which is the required equation.

13. The distance between the parallel Llines
3x-4y+7=0and3x-4y +5=0is:

3 7
@ 3 ® ¢
© 2 @3 [Diksha]
Z
Ans. ©) =

Explanation: Given lines are 3x - 4y + 7 =0 and
3x-4y+5=0
On comparing it with ax + by + ¢ = 0, we get

a=3,b=—4,cl=7,c2=5

lcy—c,l
a® +b?
|7-5]|
V@ + (-4
2
9+16

d=

i

d=

L

i14. The angle between x-axis and the line joining
the points (3, -1) and (4, -2) is:
(a) 135° (b) 145°
(c) 270° (d) none of these
[Diksha]
Ans. (g) 135°
Explanation: The slope of the line joining the
points
-2-(-1)
T4-3
=-2+1=-1

Now, the inclination (8) of the line joining the
points (3, -1) and (4, -2) isgiven by tan 8 =-1

(3.-1) and (4.-2) ism =

= B = (90° + 45° =135°
A slope of the line is an inclination with the
X-QXis.

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

Assertion Reason Questions

Direction: In the following questions, a statement of
Assertion (A) is followed by a statement of Reason
®).

Choose the correct answer out of the following
choices.

(a) Both (A) and (R) are true and (R) is the correct
explanation of A.
(b) Both (A) and (R) are true but (R) is not the correct
explanation of (A).
(c) (A)istrue but (R) is false.
(d) (A)is false but (R) is true.
15. Assertion (A): The angle between the line
x+2y-3=0and 3x+y+1=0
is tan™ ! (1).
Reason (R): Angle between two lines is
m,-m

i | b —
givenbytan b ==z [1+m1m2]

L
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Ans. (@) Both (A) and (R) are true and (R) is the

i6.

correct explanation of (A).

Explanation: Let m, and m, be the slopes of the
straight linesx + 2y-3=0and 3x+y + 1 =0.

Then, ml=—% undrn2=—3

Let 8 be the angle between the given lines.

Then, tanB = i(m]
l+mm,
_3+£

{2
2

= 0 =tan! (1)

Assertion (A): A slope of line 3x -4y + 10 =0

is Z .

Reason (R): x-intercepts and y-intercepts of
3x -4y + 10 = 0 respectively are
-10 5

and —.
2

Ans. (b) Both (A) and (R) are true but (R) is not the

17.

correct explanation of (A).
Explanation: Given equation 3x — 4y + 10 = 0

can be written as

3 i 5
y = 4 2 —“(D
Comparing eq. () with y = mx + c. we have slope
of the given lineas m = % x

Equation 3x -4y + 10 = 0 can be written as

3x-4y =-100r %+%=1 ()
3 2

Comparing eq. (i) with %+%=1, we haove

; 10 ;
x-intercept as a = —? and y—ml:eraect as

5

2"
Assertion (A): If x cos 8 + y sin B = 2 is
perpendicular to the ine x-y =3
then one of the values of

0i =
is —-
4

Reason (R):  If two lines y = m, x + ¢, and

Yy =m, x + c, are perpendicular

then my;=m,.

Ans. (c) (A) is true but (R) Is false.

Explanation: Since, slope of line x cos 8 + y

sinB=2is -cotBand slope oflinex-y=3is 1.

Also, these lines are perpendicular to each other.

(~oot®)(1)=-1
=5 cotf=1
= 0 = cot™ [cot E)
4
o X
= =3

Condition of perpendicularity of two lines is m,.

m =—1undnntml=m

2 z

18. Assertion (A): The slope of the line x + 7y = 0

is 3 and y-intercept is 0.

Reason (R): Theslope of the line6x+3y-5=0

5
is -2 and y - intercept is 5

Ans. (d) (A) is false but (R) Is true.

Explanation: Given equationis x + 7y =0

= y=%+0

On comparing with y = mx + c. we get

-1
Slope (m) = B Yy - intercept =0

Given equationis 6x+3y-5=0

= y=—2X+—§~

On comparing with y = mx + ¢, we get

w|uw

Slope (m) = - 2, y - intercept =

L
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(CASE BASED Questions (CBQs) )

[ 4 & 5 marks |

Read the following passages and answer the
questions that follow:

19. If A and B are two persons standing at the

positions (2, -3) and (6, -5). If C s a third person
who is standing between A and B such that it
divides the line AB in the ratio 1 : 3.

Based on the above information answer the
following questions.
(A) The distance between A and B is:

@ s (b) 2V5
© 35 (d) 45

(B) The equation of AB is:
(@ x+2y+4=0
(b) x+2y-4=0
(60 x-2y+4=0
(d) none of these
(C) Coordinates of points C are:

o () e b

© 63 @ (3-2)
(D) Distance between A and C is:
@ 5 ® 2V5
Js B
@ > @ \E
(E) Distance between C and B is:
(@ # ®) 3V5
(c) % (d) None of these

Ans. (&) (B) 2VS

Explanation: Given positions of person A
and B are as follows:

A(2.-3) and B(6, -5)

d= \(6-2)+(-5+3)

[using distance formula)

= J(4P +(-2)2 =16+ 4
= \20=2\5

B) @x+2y+4=0
Explanation: We hove, A(2, -3) ond
B(6.-5)

-5-(-3)

Slope, m=
R 6-2

-5+3

1
Taking point A(2, -3) = (x,, y,) and m g

Equation of line AB is

Y- I= -5(x-2)

=5 2+ 3)=-(x-2)
— 2y+6=-x+2
= Xx+2y+4=0
7
3 -=
© (09( g 2]

Explanation: Let point C divides AB in the
ratio m, and m,.

13
A € 8
2-3) &y (6.-5)

e (222 Pt
my +m, my+m,
) (1x8+3x2 1x(-5)+3(-—3)]
1+3 ' 143
s

_(2 ﬁ]=[3_z]
“\4 4 "2
CICE=

Explanation: We have, A(2. -3) and

&

L
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7 2 = 441
AC = ,|(3-2)? +(- _+3)
2
2 = \/g
=] 12 +(__. E]
2 Here, x;=2x=0
- by =3.9;=~4
4 2
-1
35 i = Sdzl
B (g T Xy =X
7 —-4-3
Explanation: We have, C(3,_-2-) and = 0.2
B(6, -5) _ =l
T =2
7 2
cB-= (6-3)2+[-5+_] e %
3 2 (B) Here, A=(213)
- (42
2 B = (0, - 4)
- for 2,045 345
3- 7 2 So. AB = J0-22 +(-4-3)
20. The corner points of a square plot are (1, 2), = Ja+49
(2. 3), (3. 1) (0, —4). Plot is located in an industrial
area to build a well known company showroom - 53
[ I
f ‘ "l Here, x,=Lx=3
y] - 2' y: =1
y] [= y1
Ag =y
L 3-2
T 3-1
=4
‘ o T2
Based on the above information, answer the
following questions: (C) Slope of line, AB = 2= =2=1=ml (say)
(A) Find the distance between (1, 2) and 242 4 2
(3, 1) and also find the slope of (1, 2) and . =424 7
G, 1). Slope of line, BC = T fa i
(B) Find the distance between (2, 3) and -
(0, -4) and also find the slope of (2, 3) and tan B =
©, -4). 1+mm,
(C) Determine 4B of the triangle with vertices A |
A(-2, 1), B(2, 3) and C(-2, -4). |42
Ans. (A) Here, A=(1,2) 1+1.7
B=(3 1) 24

AB = J(3-17 +(1-2)? i mnﬂ@]



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

(VERY SHORT ANSWER Type Questions (VSA))

[ 1 mark ]

8
21. Check whether the points (0- ‘5’]- (1, 3) and

(82, 30) are the vertices of a triangle or not?
[Delhi Gov. QB 2022)

Ans. C(82. 30)
m3 my
A - 8(1.3)
(“ i]
B,
=sl FAD S e
m, =slope @ T
L FBC 30-3 1
m,, =slope o = -1~ 3
- j‘ﬂl=l'l'12
o A B C are collinear and will not form a
triangle.

22. Find the point on y-axis whose perpendicular
distance from the line 4x- 3y - 12 = 0is 3.
[Diksha]
Ans. Let the required point be P(0, a). It is given that
the length of the perpendicular from P(0, «) on
4x-3y-12=01Is 3.
Now, perpendicular distance of a line
4x - 3y - 12 = 0 from a point (0, a) Is

Ax,; +By, +C
D= s
JA2+92
4x0-3a-12 _3
V42 +(-3)?
-3a-12
=3
:}16+9
|3a+12| -3
S
[3a + 12| = 15
la +4] =5
a+4=2x5
a=1-9

Hence, the points are (0, 1) and (0, -9).

Z23. If the sum of the distance of a moving point in
a plane from the axes is 1, then find the locus
of the point. [NCERT Exemplar]

Ans. Let the coordinates of a moving point P be
(a, b).

Given that the sum of the distance from the axes
to the point is always 1.

Il + lyl = 1
=> ztx#y=1
=>-x-y=1lx+y=1l-x+y=1landx-y=1
Hence, these equations gives us the locus of the
point P which is a square.

24

if A(1, -1), B(2, 3) and C(-4, -2) are three
points, find the angle between BA and BC.

Ans. Let m; and m, be the slopes of BA and BC

respectively. Then,

3+1 _4_4 4 -2-3 5
Sl T T T e e
Let 6 be the acute angle between BA and BC
Then,

m

L =1
1+||"r|.lm2

5
2
6

tan 8 =

1+§x4
6

6 —19|
- m|"2ﬂ

Aﬂ

6

19
tan B = —
26

= 8= tan™! E
26

25. f a, b, c are in A.P. then find the points where
the straight line ax + by + ¢ = 0 will always
pass. [NCERT Exemplar]

Ans. Given inelsax + by + c=0 ()]

Since, o, b are c are in AP, we get

L
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Or, a-2b+c=0 _(ii)
On comparing equation. (i) and (ji), we get
x=laondy=-2
So, (1, -2) lies on the line.
26. Find the coordinates of a point onx + y + 3 =0

whose distance from x + 2y + 2 =0 is Vs.

[Diksha]
Ans. Let the required point be (x;, y,).
Since, itliesonx+y+3=0
x;+y,+3=0 ()

Length of the perpendicular from (x,, y,) to
x+2y+2=0Is \E

+2y, +2
X y. =\/§
1% 4.9*

X, +2y, +2=25 —(i)
or. x,+2y,-3=0andx; + 2y, +7 =0
Solving eq. () and (ii). we get

x,=-9y;=6andx; =1,y =-4
Hence, the points are (-9, 6) and (1, -4).

( SHORT ANSWER Type-I Questions (SA-) )

[ 2 marks ]

27. What is the value of y so that line through
(3, y) and (2, 7) is parallel to the line through
(-1, 4) and (0, 6)? [Delhi Gov. QB 2022)

Ans. Let m, be the slope of the line passing through
(3. y) and (2, 7) and m, be the slope of the line
passing through (-1, 4) and (0. 6).

a5, o St T~y
: Xo=X; 2-3

Hb 0-4

and m, 01
+

Xy =g

6-4_2_,

0+1 1
For both the lines to be parallel, we must have,

m, =m

1 2
= y-7=12
= y=9

Hence, the value of y is 9.

2B8. Find the obtuse angle between the lines
x-2y+3=0and3x+y-1=0. [Diksha]

Ans. Let m, and m, be the slope of the straight lines

x-2y+3=0and3x+y -1=0
1
m, = 3 and m,=-3

Let 0 be the angle between the given lines. Then

33’
o |mmm]|_| 37

= |1+ m-j_m?|_|1_(_]£](_3)’

tan

7
tanB = 2
1
2
tan08=|-7|
tanB=7
8 =tan™ (7)

The acute angle between the lines is tan™ (7)
and the obtuse angle is it - tan™* (7).

29. If the angle between two lines is 2 and the

1
slope of the line is —2-, find the slope of other

line. [Diksha])
Ans. We know that acute angle 6 between twa lines
vith slope m, and m, is given by

I
1+mirri2

tan @ =

1
Let m, = 3 and m, = m be the slope of the

other line.
: i
It s given that 6 = i
o 4 s
Substituting m, = 5. my=m and 6 = 7
we obtain,
m-1
s
tan Z = 2
1+mx=
2m-1
1=
2+m

L
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2m-1
24m

| =z21
On solving further, we obtain
3 1
m=3orm=-3

Hence, slope of the line is 3 or —%,

30. Show that the tangent of an angle between

the lines i+g=1 and i—£=1is Lo A
a b a b a? - p2
[NCERT Exemplar]

1

Ans. Slope of the line 2ol dig: m= —E
a b a

olor

: X oy ;
Slope of the line E_E=1 ig:my=

Let 0 be the angle between the given linea. Then

tan 6 = 1ml_mz
+mm,
b_b
T - 2ab
us., tan B =
a*=h*

31. Find the angle between the negative x-axis
and the line joining the points (4, -2) and

(5,-3).
Ans. Let m, be the slope of x-axis.
Then, m,; =0

Let m, be the slope of the line passing through
the points (4. - 2)and (5, - 3).

-3-(-2
Then, M= —-(—-—-2=

-1
2= 754

Let B be the angle between the two lines.
Then, tanB = |m]‘ L |= Rt |=1
[1+mm, | |1+(0)(-1)|
6 =45°
Hence, the required angle is 45°.

32. In what direction should a line be drawn
through the point (1, 2) so that its point of

intersection with the line x + y = 4 is at a

6
distance i from the given paint.

[NCERT Exemplar]

Ans. Let the slope of the line be m. Also, the line
passes through the paoint A(1, 2).

Equation of ineisy-2=m(x-1)
or mx-y+2-m=0 @
Also the equation of the given lne is
x+y-4=0 (ii)
Let these lines meet at point B.

Solving (i) and (u). we get

m+2 3m+2
m+1' m+1

V6

Now, given that AB = 5

= AB2 =

(R o>}

(On equaring both sides]
m+2 ) (3m+2 ) 6
- =1} & 5] e
m+1 m+1 9

2 2
1 g m _2
= m+1 m+1) 3

1+m? 2
= ==

(1+m)? 3
= 3+3m? =2+2m’+ 4m

> m-4m+1=0

. ik O

2

= 2+\/§ or 2—\/5

tan 8 = 2+\E or 2—\[3_

0 =75%0r 8=15"°

L
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(SHORT ANSWER Type-Il Questions (SA-II))

Hence, the required angle is 60° or 120°.

g | Ax; + 8By, +C|
. Sn
34. If the angle between two lines is — and the

JAZ 4+ B2
4

1 4x, +3y, -10
slope of one of the lines is —, find the slope of = 1= ‘%T"rj
. @+

the other line.

r 1
I [ 3 marks | |
I 33. Find the angle between the Llines 1 |
y=(@- \E)(.\H—S) e (2+\/§)(x-—7) Ans. Given that slope of one line is m, = 3
I [NCERT Exemplar] Let, m, be the slope of the other line. |
I A v maumions are g = B Jg)(x+ 5) and Also, given that the angle between the two lines |
: R
0= —
I Q+\3)(x-7). ®8=73 |
The given equation can be written as my-m,
Now, tan @ = [——=
= y= 2-V)x+(2-V3)5 -0 1+mm,
| = y= @+VB)x-702+3) @ 1 |
Now, we have to find the slope of equation (). &5, - _2 =iy
I Since, the equation (1) is in y = mx + b form, we 4 1_'_[1]"]2 |
I can easily see that the slope (m,) Is (2- \E} . |
Now, the slope (m,) of equation (i) is (2+ \E) . - 12 1-2m,
I Let 0 be the angle between the given two lines. 2+m, |
= o
| oy 5 s |
1+mm, 2+m,
I Putting the values of m; and m, in above 1-2m, l
equatian, we get =1
I e i, |
= tan B = 2eilm 3)| = 1-2m,=2+m,
| 1+@2—V3)2+3) . |
= m,= —=
| s sgoli =73 |
= bon B |s——
| 142 - ()Y 1-2m, |
[+ (@-b)(a+b)=(a®- b 2+m,
I - 23 = 1-2m,= - 2-m, |
I = an® = 1+[4—3] = m2=3 |
. e 1
I On simplifijing, we gat Hence, the slope of the other line is —3 0or 3 |
-2J3
= tan B = Tl 35. Find the points on the line x + y = 4 which lie
I at a unit distance from the line 4x + 3y =10. |
-23 [NCERT Exemplar]
I = tan 8 = 2 Ans. Let (x,, y,) be any point lying in the equation |
x+y=4
I = ton 8 = V3 or —v3 Loox+y =4 -0 l
Distance of the point (x,, y,) from the equation
gl 171
I = 6 =tan™ (¥3) or (-V3) 4x+3y=101ls |
I = 6 =60°or 120° |

L L o s s o



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

37.

On simplifying, we get

4x. +3y, =10
- P Yy
J16+9

4x, +3y, -10
- ] 591

= 4x, +3y,-10=4%5
4x,+3y,-10=50r4x + 3y, -10=-5
4x, + 3y, =5+ 100r 4x +3y,=-5+10

4x, + 3y, =15 (i)
Or 4x;+3y,=5 _(ii)
From equation (1), we have y, = 4 - x, _(iv)

Putting the value of y, in equation (i), we get
4x;+ 3(4 -x,) =15
= 4x;+12-3x, =15

= X, =15-12

= X, =3

Putting the value oFxl in equation (iv), we get
y[ =4-3

= 91 =1

Putting the value of y, = 4 - x; in equation (i),

we get
4x1+ 3(4 - xl) —]
= 4x1+ 12—3):1:5

= x,=5-12

= x,==7

Putting the value of x, in equation (iv), we get
y=4-67

36.

Ans.

= y,=4+7

= y, =11

Hence, the required points on the given line are
(3,1) and (-7, 11).

Find the slope of the line, which makes an
angle of 45° with the positive direction of
y-axis measured anticlockwise.

Given that a line maokes an angle of 45° with
the positive direction of y - axis measured
anticlockwise.

hY

O S
X' \ X
Y’
So, the line maokes an angle of 135° with
the positive direction of x-axis meaosured
anticlockwise.
68 = 135°
Hence, slope of line, m =tan 0
= tan 135°
= tan (90° + 45°)
= - cot 45°
==-1

CLONG ANSWER Type Questions (LA))

[ 4 & 5 marks |

Find the points on the x-axis, whose distance

. X Yy &
from the line §+Z=1 is 4 units.

Ans. Given the equation of the line is

33

= 4x+3y-12=0
which is of the form Ax + By + C = 0 with
A=4B=3C=-12
Let (a, 0) be the required point on x-axis.
Let. x,=a,y,=0
Now, the distance of a point (x,. y,) from the
given line is
e |Ax, +By, +C|
A? 4+ B?
1(4)(a) +(3)(0)-12]

J@E+3?
_4a-12]
B

38.

Ans.

Since, the point (a. 0) is at a distance of 4 units
from the given line.

d=4
|14a-12|
= — =4
5
Sy |[4a - 12| = 20
= 4g-12=% 20
= a=8,-2

Hence, the required points are (8, 0) and (- 2, 0).

A variable line passes through a fixed point
P. The algebraic sum of the perpendiculars
drawn fram the points (2, 0), (0, 2) and (1, 1)
on the line is zero. Find the coordinates of the
point P. [NCERT Exemplar]
Let the variable line be ax + by = 1

We know that, length of the perpendicular from
(p. g) to the line ax + by + c =0 is

ap+bq+c

a® +b?

L L o s s o
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39.

Now, perpendicular distance from A(2.0) is
2xa+0xb-1
:}az +b?

2a-1

:;az +b?

Now, perpendicular distance from B(0.2) is

d,

g = Oxag+2xb-1
= [——
\|||52+b2
2b-1

i :;02 +b?

Now, perpendicular distance from C(1, 1) is

d3 " Ixa+1xb-1
:;’az+b2

a+b-1

. :;02 +b?

It is given that the algebraic sum of the

perpendicular from the given points (2, 0).

(0, 2) and (1. 1) to this line is zero.
d,+d,+d;=0
Substituting the values, we get
2a-1 2b-1 a+b-1

+ -+ =0
a? +b? a® +b? \/az +b2

=5 20-1+2b-1+a+b-1=0
=5 3a+3b-3=0
= a+b-1=0
=5 a+b=1

So, the equation ax + by = 1 represents a family
aof straight lines passing through a fixed point

Comparing the equation ax + by = 1 and
a+b=1, we get

x=1landy=1
So, the coordinates of fixed points is (1, 1).
P,, P, are points on either of the two lines

y—\E[x|=2 at a distance of 5 units from

their point of intersection. Find the coardinates

of the foot of perpendiculars drawn fram P,,

P, on the bisector of the angle between the
grven lines. [NCERT Exemplar]
Ans. Given lines are y-\/§|X|=2 .Ifx =0, then
y- Vax=2 ()
If x < 0, then
y+ \Ex =2 _()

On adding equatian (i) and (i), we get
y=VEx+y+V3x =242

= 2y=4

= y=2

Substituting the value of y = 2 in equation (ii). we
get

2443% =2
- 3x=9-2
= x=0

-. Paint of intersection of given lines is (0. 2).
Now, we find the slopes of given lines.
Slope of equation () is

y= \/ix +2

Comparing the above equation with y = mx + b,

wa get
m= 3
And we know that, m=tan o

tan @ = \E

= 0=60° [~ tan60°= 3]
Slope of equation (i) is
y=- \/§X +2

Comparing the above equation with

y =mx+ b, we get

m=-3
And we know that, m=tan©
tan B =- \E
0 =(180°- 609
0 =120°

U

U

cos 30° = —

AC

Given AC = 5 units
J3  BA
= 2 ° 5

L
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5v3
> BA = 543
2
OB = OA + AB
= 2+ﬁ
5]
Hence, the coordinates of the foot of

5\/5]

perpendicular is [0,2+T :

40. In the triangle ABC with vertices A(2, 3),

B(4, -1), and C(1, 2), find the equation and
length of altitude from vertex A.

Ans. Given, a triangle ABC with vertices A(2, 3),

B(4.-1). and C(1. 2).
Let AD be the perpendicular form the vertex A

Now, slope of BC ie.

Let m, be the slope of AD.
Since, AD is perpendicular to BC

mym, = -1

-1m,=-1
= m, =1
So, slope of AD is 1.
Equation of line having one coordinate and slope
is given by
y—g1=m{x—xl)
So. equatian of AD is

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

We know that the perpendicular distance of line
Ax + By + C = 0 from point (x|, y,) is given by

| Ax, +By, +C|
A? 4B
Now, length of AD from vertex A(2, 3) is

|

Hence, length of altitude AD is V2.

-3+2-1

(1) v

L
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EQUATIONS OF LINE P}

TOPIC 1
VARIOUS FORMS OF EQUATIONS OF A LINE

Slope Intercept Form of a Line
The equation of a line with slope m and making an
intercept ¢ on y-axis is given by y=mx +c.

Let the given line intersects y-axis at Q and makes an
angle 8 with x-oxis. Then m = tan 6.

Let P(x,y) beany pointaon theline.Draw PL perpendicular
to x-axis and QM L PM.

y -
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y)
y-c
ot |t
—_— X —
c
x' X
/ [e] L
i

Clearly, /MQP =6,QM =0L =x
Aﬂd, PM:PL—ML:PL—OQ:y—C
From triangle, PMQ, we have

tanB = m=y—c
oM x
= o =2t
x
= y=mx+c

which is the required equation of the line.

Two-Point Form of a Line

The equation of a line passing through two points
(<. 4;) and (x,.y,) Is

y—yl=[yry‘ ](x—xl)

Let m be the slope of the line passing through (x;. 4y)
and (x,.Y,)- Then,

y] _yl

Koy =Xy

So. the equation of the line is
Y-y, =mx-x)
Substituting the value of m, we obtain

Y2-9%
iy = e o
L —x1( x)
This is the required equation of the line in two-point
form.

Point-Slope Form of a Line

The equation of a line which passes through the point
(x,. y,) and has the slope 'm'isy - y, = m (x - x,).

Let the line pass through the point Q(x,, y,) ond let
P(x y) be any point on the line.

Then, slope of the lineis = =4
X=X
But, the slope of the line ls m.
pres 91
X —x
= Y=y, =mle-x)

Hence, y - y, = m(x - x,) is the required equation of the
line.

Example 2.1: Find the equation of the line which
passes through (2, 2\5) and inclined with the
x-axis at an angle of 75°. [NCERT]
Ans. We know that

Equation of line passing through point (xD_ Uy
with slope m is

Y=Yy =mx-xp)
Here, point (xo yo) = (2.2V3)

Here, x,=2and y,= 2\6

Now, slope=m=tan®
Given 0=75°
> m = tan(75°)

= tan (45 + 30)°
tan 45° + tan30°
1-tan45° tan30®

B WEAE) = tnnA+r.|:mB]
l1-tanAtanB

1

_ 1+I3

1

1-1
"B
\/§+1

L
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V341

3-1

J$3+1

3-1

On putting value of min (y - yy) = m(x - x,), we
get

B+1

(y-2V3) = (x-2)
3-1

(Y-23)(3-1) = (V3+1)(x-2)
y(3-1)-2/3(y3-1)
= x(V3+1)-2(3+1)
y(W3-1)-23x\3+2\3
= x(V3+1)-2{3-2
y(V3-1)-6+2V3 = x(3+1)-2y3-2
y(V3-1) = x(\3+1)-23-2+6-23
y(V3-1) = x(3+1)-4\3+4
y(V3-1)-x(3+1) = -4V3+4
x(V3+1)-y(V3+1) = 43 -4
x(V3+1)-y(V3-1) = 4(3-1)

The Intercept form of a Line

The equation of a line which cuts off intercepts a and b
respectively fram the x and y-axis is
x 4y

—+==1
a b

Let AB be the line which cuts off intercepts OA = a and
OB = b on the x and y-axes respectivelu. Let P(x, y) be
any point on the line. Draw PL L OX Then, OL = x and
PL= y

YA
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Clearly,
Area of AOAB = Area of AOPB

= %OAOB=%OAPL+%PM.OB

1 1 1
—ab== =b
= 57 2ag+2 X
= ab =ay + bx
£+£___1
a b

This is the equation of the line In the intercept form.

Example 2.2: Reduce the equation 3y + 1 = 0 into
intercepts form and find its intercepts on the axes.

[NCERT]

Ans. Given the equation of the line is
3y+1 =0

y = -

wj -

Y
‘\B ©.q)

P(a.b)

A X
0 m.O\ |
l

v

X'
-
-

which is the required intercept form.
The given line has y-intercept as —% but it has

no x-Intercept

Example 2.3: P(g, b) is the midpoint of a line
segment between axes. Show that equation of the

[NCERT]

% X Yy
—_—— == 2_
lineis = Fe

Ans. Plotting x-axis and y-axis
Let | be a line intersecting x-axis at A and
y-axis at 0.
Let, P(a. b) be midpoint of AB.
Let, co-ordinates of A be (p, 0).

Let, co-ordinates of B be (0, q).
Y4
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We know that mid-point of a line joining points
Xy + Xy Yy +Ys; )

2, " 2 ’
Mid-point of o line joining points A(p, 0) and
B(O. q) is P(a, b).

Putting values

(xl,yl)and(xz,yz)is(

(a.b) =

2. 2

33]
g

e

p+0 0+q]

(@b)=

N

(=]
I
N

b

]
S Na]

2b

g

Or, p=2aandqg=2b
So, points are

A=(p.0)=(2a 0)

B=(0.9) =(0,2b)

Finding equation of line by two point equation of
line

]
R O
o

e DR e
(] yl)_xz"ﬁ(x Xy)

For equation of line [ passing through (2a, 0) and
(0. 2b).
Here, x;=2a,y4,=0
X, = 0, Y,= 2b
On putting values, we get
y-y)= u("‘xﬂ

K==y

y-0)= ;b_‘gg (x-2a)

y-0)= _22ba(x—2a)

©-0= =2(x~20)
a

ay =-bx + 2ab
ay + bx=2ab
Dividing by ab on both sides, we get
oy  bx_2ab
ab ab ab
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So, the equation of line is i+%=2
a

Hence, proved.

Example 2.4: Find the distance of the line
4x + 7y + 5 = 0 from the point (1, 2) along the line
2x-y=0.
Ans. There are two lines

Line CD: 2x-y=0 -

Line AB: 4x+ 7y+5=0 (i)

Both lines meet at Q.

Paint P(1, 2) is on line CD.

We need to find distance PQ, in PQ, P is (1, 2)

We need to find point Q.

To find PQ, we must find coordinates of point Q
Y4 D

o
Xy

v
Point Q is the intersection of lines AB and CD.
From (i)

y =
Putting value of y in eq. (i)
4x+7(2x)+5=0

4x +14x+5 =0
18x =-5
-5
Xs —
18

-5
On putting, x = s in eq. (i), we get

2x-y =0
-5
2| =y =
[18] 4
-5
== =0
9 y
=3 _
9 _g
_—5
957

L
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i ' . (=5 =5
Hence, coordinates of point Q is [18' 3 )

Now, we have to find distance PQ.

We know that distance of points (x,, y,) and
(X2 Yo I8

d = ity - xy) +(yp -4

-5 -§
Distance PQ where P(1, 2) and Q (E, ?] is

I

T

|
(.Qil\-)

w
\'_/).)
e
Hluwn
| —

.I. v
]

But distance is always positive

235

Hence, distance of PQ = ———.

Example 2.5: Find the distance between parallel
lines 15x + 8y - 34 = 0 and 15x + 8y + 31 = 0.
[NCERT]
Ans. The equation of the first line is
15x + 8y -34=0.
which is of the form Ax + By + C;=0
with A=15B=8,C =-34.

The equation of the secand line is
15x+8y+31=0

which Is of the form Ax + By + C,=0

with A=15B=8,C,=31

Now, the distance between the given parallel

lines is

IC;-C,l _ |-34-31] _65

JA2+B? Jasp+@? 7

d=

6
Hence, the required distance is % unita.

Example 2.6: Find the equation of a line parallel

to y-axis and passing through (-2, 5). [NCERT]
Ans. The equation of a line parallel to y-axis is of the
form x = a. @)
Given that the line passes through the point
2 5).
Puttingx=-2 and y =5 in (). we get
-2=a
Putting the value of a in (i). we get
x=-2

which is the required equation.

Example 2.7: 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. [NCERT]

Ans. Line AB intersects the y-axis 2 units above origin.
Y

Py :
P0.2)

30°

X' / O X

A

Y’
At y-axis, x will always be 0.

Line AB cuts y - axis at P(Q, 2)
Also, line AB makes an angle 30° with the x-axis.
: Slope=tan8=m

1

R

We know that equation of line passing through
(%o Yo) and having slope m is

Y =-yy =mlx=xy)

1
Putting, x,=0.y,=2and m = E

L L o s s o
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We have
-2 = 5= (x=0)
N
il
y-2-= g
V3(y-2) =x
\Ey—Q\E =3
Vy-x-23 =0
Hence, the required equation is
\Ey—x-hfi =0

Example 2.8: Find equation of the line through
2
the point(0, 2) making an angle ?“ 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. [NCERT]

Ans. Let AB be the line passing through P(0, 2) and
making an angle 2?1‘ with positive x-axis.

Y

= \ P(0. 2)

i
Slope of ine AB=tan8=m

= tan] —
3

=tan (1209

= tan (180° - 609

= - tan (60°

=- 3 (tan 60° = \3)
We know that

Equation of line passing through (x,, y,) and
having slope m

U -yg) = mlx -xp)
Equation of line AB passing through (0, 2) and

having slope m = —\/5.
(y-2) = -V3(x-0)
(Y-2)=—3x

y+\[3_x =2
\Ex+y =2
\jix+g—2 =0

Hence, equation of line AB is \EX +y-2=0.
Also,

We have to find equation of line which is parallel
to line AB and crossing at a distance of 2 unit
below the arigin.

Y

Nees

X' R(OS o \ X

Let CD be the line parallel to AB and passing
through point R(0, - 2).
We know that if two lines are parallel then their
slopes are equal
Therefore,

Slope of COD = Slope of AB

Slope of CD= —\E

Now,
Equation of line passing through point (x,. y,)
and having slope m
Y- Yo = mlx-x)
Equation of line CD passing through (0, -2) and

slope m= —V3.
(Y-(-2)=-V3(x-0)
(y+2)=-v3(x)
y+y3x+2=0
Jax+y+2=0

Hence, equation of line CD = \EX +y+2=0

Example 2.9: The owner of a milk store finds
that he can sell 980 litres of milk each week at
Z 14/litre and 1220 litres of milk each week at
¥ 16/Litre. Assuming a linear relationship between
selling price and demand, how many litres could he
sell weekly at 17litre? [NCERT]

Ans. Let selling price be P along x-axis and demand
aof milk be D along y-axis.

L
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We know that the equation of line is

y=mx+c
Here, P is along x-axis and D is along y-axs.
So, our equation becomes

D=mP+c @)
Now,
Owner sells 980 litre milk at ¥ 14/litre.
So,D =980 and P = 14 satisfies the equation.
Putting values in (i). we get

980=14m+c _(ii)

Owner sells, 1220 litre milk at ¥ 16/Litre.
So, D =1220 and P =16 satisfies the equation.

Putting values in (i), we get

1220=16m+c _(ii)
So, our equations are
980=14m+c
1220=16m +c
From (ii)
980=14m+c
980-14m=c

Putting value of ¢ in (jii)
1220 = 16m + 980 - 14m
1220-980 = 16m - 14m

240 = 2m
240
T =m
120=m
m =120
Putting, m =120 in (i), we get
980 =14m+c
980-14m=c
980-14(120)=c
980-1680=c
-700=c
c=-700
Putting value of m and cin (i)
D=mP+c
D =120P-700

Hence, the required equation is D = 120P - 700

We need to find how many litres could he sell
weekly at ¥ 17/litres.
i.e. we need to find D when P =17

On putting P = 17 in the equation, we get

D =120P-700

D =120(17)-700
D =2040-700

D =1340

Hence, when price is ¥ 17/litre, 1340 litres of milk
could be sold

Example 2.10: Find angles between the lines
V3x+y=1and x+V3y=1. [NCERT]

Ans. Given equation of lines.

«Ex+g=1 @
x+\3y=1 )
We know that,

Angle 6 between two Llines can be found by
using formula

N g
1+m1rr11

Let slope of line () be m, and slope of line (i)
be m,

Calculating m,
From (i), \EX +y=1
y:—\.ﬁx +1

From above, the equation is of the form

tan B =

y=mx+c
Where m is the slope
Thus, m, = —\/5

Calculating m,
From (i)

X+\/§y =1

\/gy =x+1

—-x+1

=(F)(3)

From above, the equation is of the form
Yy=mx+c
Where m is the slope
Thus, my = sl
3

Now,
Angle between lines \EX +y=1and x +\Ey= 1
is

my=my

1+ m,m,

(3

1+(—@)i7§-i

tan @ =

Putting values

tan 8 =

L
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_J§+Il_
tan 6 = 3

1+1
(-V3)(y3)+1
43 |

tan B =
2

-3+1

23
tan B = o
3
tan B = :
3

.
We know that, tan 30° = 7;

tan B =

tan 8° = tan 30°
Hence, 0 = 30°

Thus, the acute angle between the lines () and

(i) is 30°

And obtuse angle (¢) between these two lines is

¢=180°-0
¢ =180° - 30°
¢ = 150°

Thus, the required angle between the line is

30°0r 150°

Example 2.11: Find the values of k for which the

line (k-3)x-(@4-IAy +kK*-7k+6=0 is:
(A) Parallel to the x-axis
(B) Parallel to the y-axis

(C) Passing through origin [NCERT]

Ans. (A) Any line parallel to x-axis is of the form

y=p
Where p is constant
So, there is no term of x.

Since,
(k-3)x-(@4-K)y+>-7k+6=0
Y
« > |
P
< = >
g

Parallel to x-axis
Hence,
k=-3)x=0

k-3= :
X
= k-3=0
k=3
(B) Any line parallel to y-axis is of the form

x=q
Where q is constant

So. there is no term of y.
Since, line (k- 3)x-(A -y +k2-7k+6=01s

Y 4
X |0 X
Y'y I
Parallel to y-axis
Hence,
-(@d-Ky=0
0
~(4-K)= =
y
-44+K2=0
=4
k= V4
k=12

Hence,k=2o0r-2
(C) If the line passing through the origin ie
(0, 0) will satisfy the equation of line
Putting x = 0 and y = 0 in equation
k-3x-(@-K)y+k*-7k+6=0
k-3)0-(@-KH0+k*-7k+6=0
¥

4 5

E-7k+6=0

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

(k-1) k-6)=0

So. k=1lork=6

Example 2.12: Find the area of the triangle

formed by the linesy-x=0,x+y=0andx-k=0.

L
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Yy 4 0 We know that
qﬁ Area of triangle whose vertices are
A (xl. 91)' (x2, 92)' and (Xa' y; is
1
L1 ®1) = Elxlw]"yg)‘!'xz(yj"yl)"'xg(y]_—yg”
For AAOB,
X X
(.0) (x;,4)=0(0,0)
(1.-1) (x5 y)=Alk. k)
B (x3. yy)=Blk,~ k)
Ly &3 Area of triangle AAOB whose vertices are (0, 0)
L. Ta (k. k) and (k- k)
x=k [NCERT]
Ans. There are three lines given in the graph = %w(k_( —k)+k(=k=0)+k(Q=k)|
y-x=0 -0
(0. 0) and (1, 1) satisfy this line g %|0+k{-—k)+k(—k)[
x+y=0 %0
(0.0) and (1. - 1) satisfy this line . %Hg_kﬂ
x-k=0 _ (i)
(k. 0) satisfy this line. =%puﬂ
Let, line () and (i intersect be point A and
whereas line (i) and (jii) intersect be point B B &i
We need to find area triangle AOAB 2
We know 0(0, 0) =k? square units
Wha ivasd 5 finid soordinatesof A urid B Hence, required area of triangle is k* square
units.

Coaordinate of point A

Point A is the intersection of x=kand y-x=0 Example 2.13: If the lines y = 3x + 1 and
2y = x + 3 are equally inclined to the liney = mx + 4,

Putting x = k in equation (i)

find the value of m. [NCERT)
E 1 4 Ans. The equations of the given lines are
iy y=3x+1 0
2y=x+3 —(m)
y=mx+4 _(iin)
Slope of line (). m, =3
X'e 7 ; Slope of line (ii). m, = %
Slope of ling (iii), m; =m
It is given that lines (1) and (i) are equally inclined
v’ & to line (iii), this means that the angle between
| +‘°0 lines (i) and (iii) equals the angle between lines
x=k (i) and (iii)
”':;f |my-m,| | my-my|
So. point Ak, k) |1+mlrr13 1+m2"”3|
Coardinate of point B L |
Point B is the intersection of x=kand y + x=0 = 3-m| _
Putting x = k In equation (2) 1+3m 1+lm
y+k=0 2
y=-k 3-m| _|1-2m|
So, point B(k. — k). 1+3m|  |Im+2|
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3-m {1—2m}
= =+

1+3m m+2

3-m 1-2m
= =

1+3m m+2

3—-m {1—'2171}
or ==

1+3m m+2
i 3-m =1—2m ehiesi

1+43m m+2
B-mm+2)=(1-2m)(1+3m)
> m+m+6=1+m-6m’
=5 5Sm?+5=0
=5 (m*+1)=0

= m=\[—1, which is not real.
Hence, this case is not possible.
3-m _1—2m
1+43m m+2
B-m(m+2)=1-2m)(1+3m)
= —m2+m+6=—(1+m—6m§

=7m*-2m-7=0

_ _284-40)D)

If then

2(7)
2421449
== mses —
14
1:52
= mz= ——
7
Thus. the required values of m is
145\2
=5 m= =

Example 2.14: A person standing at the junction
(crossing) of two straight paths represented by the
equations 2x-3 +4=0and 3x+ 4y - 5 = 0 wants to
reach the path whose equationis 6x -7y + 8 =0 in
the least time. Find the equation of the path that he

should follow. [NCERT]
Ans. Let equation of lines
OA:2x-3y+4=0 -0
OB:3x+4y-5=0 ()]
AB:Bx-7y+8=0 (i)
AR Bx-7y+8=0 48

M
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The twa paths cross at point O.

The person in standing at point O

From point O, if he has to reach line AB in the
least time, least distance from point O to line AB
will be perpendicular distance.

Let, OM L AB

We need to find equation of line OM.
First we find coordinates of point O.
Paint O is the intersection of OA and OB.
From (i)

2x-3y+4=0
2x=3y-4
3y-4
="
v By
~2" 17
3
==y=-2
% 2y
Putting value of x in (ii)
3x+4y-5=0
3 3
5y—2 +4y-5 =0
gy—6+4y—5 =0
2
9
Zy+4y-11 =0
2‘_-1 y
9y +8y
> =11
9y + 8y =22
17y =22
22
=7
Putting value of y in ()
2x-3y+4=0
2x—3(2]+4 =0
17
66
2x——+4 =
Xgzt4 =0
66
=—-4
2 17
66 -4(17)
==y
66-6
2y = 6-68
17
o) P
17
-2
W=
17x2

L
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X=—
17

1797
Now, line OM is perpendicular to line AB.

. -1 22
Thus, the coordinate of paint O Is O .

When two lines are perpendicular, then the
product of their slopes are equal to -1.

Slope af OM « slope of AB =-1

Slope of OM = -
slope of AB
Equaotion of ABis 6x-7y+8=0
6x+8="7y
Jy=6x+8
6x+8
y="5
6 8
y= 7 X+7

The above equatian is of the form
y=mx+c

Where m is slope of line

Slope of AB = g
Slope of OM = =
g " slope of AB
-1
-6
7
-7
T 6

Now, we know that equation of line passing
through (x,, y,) having slope m, is equation of

line OM passing through O (%.%] having

-7 .
slope — is

6

22 -7 7
e

17 6 6x17

7. 22 7
Yy+—x=—-

6 17 6x17
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By+7x _22(6)-7
6  6x17

6y+7x 132-7
6  6x17

6y+7x 125
6 6x17
17(6y + 7x) =125
17(6y) + 17(7x) = 125
102y + 119x =125
Hence, the required equation is

119x+ 102y =125

Example 2.15: Case Based:

India faces a major population crisis due to the growing
population. If we were to estimate. we can say that almost
17% of the population of the world lives In India alone.
Indla ranks second in the list of most populated countries
Population vs year graph glven below:

a

1021 C (2010, P)

Population __,
@n Crores)

97
ﬁ' A (1985, 92)
B L

7.
O| 1985 1990 1995 2000 2005 2010
Years -—»=

Based on the above information, answer the
following questions.

(A) Find the slope of line AB.
(B) The equation of line AB is:
(@) x+2y=1791 (b) x-2y=1801
() x-2y=1791 (d) x-2y+1801=0
(C) Find the population in the year 2010.
(D) The equation of line perpendicular to line AB
and passing through (1995, 97) is:
(@) 2x-y= 4087 (b) 2x + y = 4087
() 2x+y=1801 (d) none of the above

1
(E) Assertion (A): The slope of the inex+ 7y=0is 7

and y-intercept is 0.
Reason (R): The slope of the line 6x + 3y - 5

= 0is -2 and y-intercept is %

(@) Both (A) and (R) are true and (R) is the
correct explanation of (A).

(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A).

(€) (A) is true but (R) is false.
(d) (A) is false but (R) is true.

L
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Ans. (A) Slope of line

Y-y 97-92

x,-x; 1995-1985

5 4

10 2

(B) (b) x-2y=1801
Explanation: Equation of line AB is

Y=y, =mx=-x,)

y-92 = %(x—lQBS)

AB =

2y-184 =x-1985
x -2y =1801
(C) Let the population in year 2010 is P.
Since, A, B, C are collinear
Slope of AB = Slope of BC

97-92 _  P-97
1995-1985 2010-1995
1 P-97
= 2 15
= I8 =Pui]
=3 P=97 +75 =1045 crores

©) (b) 2x +y = 4087

Explanation: -- Slope of AB = -;—

Slope of line perpendicular to AB passing
through (1995, 97) is
y-97 = -2(x-1995)
= y-97 =-2x+ 3990
= 2x + y = 4087
(B) (d) (A) is false but (R) is true.

Explanation: Given equationisx+ 7y =0

-X
= —4+0
= = =

On comparing with y = mx + ¢, we get

Slope (m) = - y-intercept =0

Now, consider 6x +3y-5=0

2 2x
=gE Fe
On comparing with y = mx + c, we get

S
Slope (m) = -2, y-intercept = 3

(OBIECTIVE Type Questions )

Multiple Choice Questions

1. A line passes through (2, 2) and

[ 1 mark ]

is

perpendicular to the line 3x + y = 3. lts

y-intercept is:

For y - intercept. put x = 0.

0-3y+4=0
4
=5 y_a.

which is y-intercept.

Equation of the line passing through (1, 2)and
parallel to the line y = 3x- 1 is:
(@) y+2=x+1 b)y+2=3(x+1)
(©) y-2=3(x-1) dy-2=x-1
[NCERT Exemplar]

Ans. @) y-2=3(x-1)

1 2
© 3 ® 3
4
1 =
© @ 3
[NCERT Exemplar]
s 4
5. (d) 3
Explanation: Slope of given line 3x + y = 3 is
given by
y=-3x+3
On comparing it with y = mx + ¢, we get
m=-13

w|kE

1
Slope of perpendicular line = - ==
Thus, the equation of the required line is

1
- 2 = —(X —2
y 3 (x-2)

3y-6=x-2
= x=-3y+4=0

3.

Explanation: Line is parallel toy = 3x - 1 and
passes through the point (1, 2).

Hence, its slope is same as the given line
iem=3

So, the equation of the line is:y - 2 = 3(x - 1)
The equation line through point (0, 2) with
slope -2 is:

@ y+2x=2 ®) y-2x=2

(© 2x-y=2 (d)d=0

Ans. (@y+2x=2

Explanation: Here x; = 0, y, = 2 and m = -2, the
equation will be

L
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4,

Y-y, =milx-x,)

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

The equation of the straight line passing
through the point (3, 2) and perpendicular to
the liney =xs:

(@) x-y=5 (b) x+y=5
(c) x+y=1 (d x-y=1
[NCERT Exemplar]

Ans. (b)x+y=>5

5.

Explanation: Given that straight line passing
through the point (3, 2) and perpendicular to the
liney=x
Let the equation of line 'L is
Y-y, =milx-x,)
Since L is passing through the point (3, 2).
L y-2=mx-3) -0
Naow, given eq.is y = x
Since, the above equationis in y = mx + b form.
So, the slope of this equation = 1
It is also given that line L and y = x are
perpendicular to each other.
We know that, when twa lines are perpendicular,
then
myxm,=-1
mx1l=-1
= m=-1
Putting the value of m in equatian (i), we get
y-2=(-1) x-3)
= y-2=-x+3
= x+y=3+2
= x+y=5
The equation of the line which has slope of 2
and cuts-off intercept of 6 on x-axis, is:
(@) 2x-y+12=0 (b) 2x+y+12=0
() 2x+y+12=0 (d) 2x+uy-12=0
[Diksha]

Ans. (©)-2x+y+12=0

Explanation: Let g and b be the intercepts of the
line on X and Y-axes, respectively.

Equation of the line will be £ %:1
a

=l

Qlx

y
=
b
2w

6
bx +6y = 6b
6b-bx

6
—bx +6b
6

=1
b

y= %bx+b

[Comparing it with y = mx + ¢]

6.

slope m= _—b
pe. =8
. . =b
But. accarding to the question ?= 2
Or, -b=12
==12
x 4
-t —==1
So. s 5
- X4
6 12
2x -y
12 -1
x-y=12
= -2x+y+12=0

The equation of the line passing through

(-2, 3) with slope —4 is:

(@) x+4y-10=0 (b)y+4x+5=0

(d) 3x+4y-6=0
[Diksha]

(©) x+y-1=0

Ans. b)y+4x+5=0

7.

Explanation: We know that,
Equation of line passing through point (x,. Yy,
with slope mis
Y=-yg= m(x - xo)
Here, slope=m=-4
Paint (xg, y,) = (-2. 3)
Here, Xg=-2andy,=3
Putting the values

Y-3) =-4x-(-2)
Y=-3) =-4(x+2)

y-3=-4x-8
y+4x-3+8=0
y+4x+5=0

Thus, the required equation isy + 4x + 5= 0.

The equation of line passing through the
points (1, 2) and (1, 3) is:

(@) O (b) not defined

(€ x-y=2 (d) x+y=2

Ans. (b) nat defined

Explanation: Here, X, = i X, = 1 and Yy, = 2, Y,= 3.
So, equation of line will be

Y2-Y
W™ S %)
3=2
- = x-1
y 1_1( )

1
—2: =(x-1
y 0( )

Slope = -é- which is not defined.

L
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8. Aline cutting of intercept -3 on the y-axis and
3
the tangent at angle to the x-axis is grts
equation is:
(@) 5y-3x+15=0 (b) 3y-5x+15=0
() 5y -3x-15=0 (d) none of these
[NCERT Exemplar]
Ans. (@) S5y-3x+15=0
Explanation: We know that,

Slope of a line, m = tan 6.

Given that, tan 0 =

niw wniw

= Slope of line, m =

Since, the lines cut off intercepts = -3 on y-axis

then the line is passing through the point (0, -3).

So, the equation of line is

y_ylzm(x_xl]

3

> Y-y =60
3
3 ==X
= Y+ c
=5 Sy + 15 = 3x

= Sy-3x+15=0

9. The distance of the point (4, -6) from the line
4x -5y -32=0is:

3 14
(@) 7 (b) a1
7 14
95 @ T
14
Ane- @ Tt

Explanation: Given line is
4x-5y-32=0

Here, A=4,B=-5and C=-32

Given point is (4, -6).

So,

Ax, +By, +C

d —;
:;A2 +B?

4% 4+(-5)(-6)-32|
J16+25 |

16+30-32|
RS
14
" Va1

Assertion Reason Questions

Direction: In the following questions, a statement of
Assertion (A) is followed by a statement of Reason

®.
Choose the correct answer out of the following
choices.

(a) Both (A) and (R) are true and (R) is the correct
explanation of (A).
(b) Both (A) and (R) are true but (R) is not the carrect
explanation of (A).
(©) (A)istrue but (R) is false.
(d) (A)isfalse but (R) is true.
10. Assertion (A): Slope of x-axis is zero and slope
of y-axis is not defined.
Reason (R): Slope of x-axis is defined and
slope of y-axis is zero.
Ans. (c) (A) Is true but (R) is false.

Explanation: slope of x-axis is zero and hence
defined but slope of y-axis Is not defined.

11. Assertion (A): The distance between the line
4x + 3y = 11 and 8x + 6y = 15

is — .
10
Reason (R): The distance between the line
ax+by=c, andax+by=c,is

Cl —Cz

a? + b?

given by

Ans. (@) Both (A) and (R) are true and (R) Is the correct
explanation of (A).

Explanation: Given lines are

dx + 3y =11
and 2(4x + 3y) = 15
Le. 4x+3g=12—5

Distance between them is

1l
=
tl
+
(-OM

L
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(CASE BASED Questions (CBQs) )

[ 4 & 5 marks |

Read the following passages and answer the
questions that follow:

12. Three girls Rani, Mansi Sneha are talking to

Ans.

each other while maintaining a social distance
due to covid-19. They are standing on vertices of
a triangle, whose coordinates are given.

Rani (2,-2)

Marui (1, 1) Snoha (-1.0)
Based on the above information answer the
following questions.
(A) The equation of lines formed by Rani and
Mansi is:
(@ 3x-y=4 (b) 3x+y=4
(c) x-3y=4 (d)x+3y=4
(B) Slope of equation of line formed by Rani
and Sneha is:

@ 2 & 2

-2 q
@ = @ 3
(C) The equation of median of lines through
Rani is:
(@) 5x+4y=2 (b) 5x-4y=2
() 4x-5y=1 (d) none of these
(D) The equation of altitude through Mansi is:
(@ 3x-2y=1 (b) 2x+3y=5
(c) x+2y=3 (d) none of these
(E) The equation of line passing through the
Rani and parallel to line formed by Mansi
and Sneha is:
(@) x-2y=4 (b) x+2y=6
(c) x-2y=6 (d) 2x+y=4
Let the point on Rani, Mansi and Sneha stand on
a vertices of triangles be A. B, C.
= A(2,-2),B(1.1). C(-1.0)
A(2.-2)

(A) (b) 3x+y=4
Explanation: The equation of line AB Is

-2-1
-1= x=-1
y = l( )

Yy —-U
Tty =2 1(x—x1)]

o=y
= y-1=-3x+3
= 3x+y=4
2
) ==
®) © .

Explanation: Slope of equation of line AC is
0+2 2 2

m= =— =
-1-2 -3 3

©) (@ 5x+4y=2
Explanation: Let D be the mid-point of BC.
Coordinates of D are [}—_—l-,-cﬂ)=[0_ 1)
2 2 2

l4»2

. Equation of AD Isy + 2 = %—Z(X—Q)

-5
= —(x=2
= y+2 4(X )
= 4y+8=-5¢+10
= Sx+4y=2

©) @ 3x-2y=1
=3

Explanation: Slope of AC = 3

Slope of BE = % [- BELAC]

Equation of altitude through B is

3
-1==(x-1
y 5(x=1)
= 3x-2y=1
B ©x-2y=6
Explanation: Slope of line BC = % =%

Equation of line passing through A and
parallel to BC s

1
2= —(x-2
= gle-g)
= 2y+4=x-2
= x-2y=6

L
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13. A triangular park has two of its vertices as
B(—4, 1) and C(2, 11). The third vertex A is a paint
dividing the line joining the points (3, 1) and
(6, 4) in the ratio 2: 1.

(A) Find the coordinates of third vertex A.

(B) Find the equation of line passing through
B and C.

(C) Find the equations of the sides of a
triangle whose vertices are A(-1, 8),
B(4, -2) and C(-5, -3).

Ans. (A)
8 2 v 1 ¢
> | .
(3.1 64)
Coordinates of
2x6+1x3 2x4+1x1
= 2+1 7 241
Le, (53)
(B) Equation of line through B(—4, 1)and C(2, 11)
is
11-1
-1= +4
U=
= y—i:é(x+4)
3
= 3y-3=5x+20

= 5x-3y+23=0

(C) Here, we use two paints form to find the
equation of sides.
A(-1,B)

B(d.-2) Q-5.-3)
-2-8
441
= S5-8)+10(x+1)=0
10x+5y-30=0
2x+y-6=0
[dividing bath sides by 5]

Equation of ABlsy-8 = (x+1)

U

U

Equation of BC is

-3+2
y+2= _5_4()(—4}
= -9uy+2)+x-4=0
= x-9y-22=0
Equation of AC Is y-8=2228 (x11)
-5+1
= -4y-8)+11(x+1)=0
= 11x-4y+43=0

(VERY SHORT ANSWER Type Questions (VSA))

[ 1mark ]

14. Find the equation of a line with slope (-3)
and cutting off an intercept of 3 units on the
negative y-axis.

Ans. Here, m=-3 and c =-3
So equation of line is
y=mx+c
y=-3x-3
Or 3x+y+3=0

15. Determine the equation line through the point
(-2, -1) and parallel to x-axis.
Ans. Here, m=0
x, =-2,y,=-1
So, the equation of line is
Y-y, =mix-x)
y+1=0(x+2)
y+1=0
16. Find the equation of the line, which makes

intercepts of 2 and -3 on the x-axis and y-axis
respectively.

Ans. Given that a line makes intercepts 2 and -3 on
the x and y-axis respectively.

Then,a=2and b=-3
Hence, the equation of line intercepts form is

£+g=1
a b

£ Yoy
2 3
17. Write the equation of the line for which

1
tan 0 = 7 where 0 is the inclination of the line

and x-intercept is 4.
. 1 ; Boam
Ans. Given thot. tan 6 = 7 where 8 is the inclination

of the line.

Then, the slope of a line, m=tan B = %
Also, given that x-intercept Is d = 4.

L L o s s o
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Hence, the equation of the line in slope-intercept
form is

y = m(x - d)

1
= y = 5(x-4)

18. Find the equation of the line passing through

the point (1, 2) and perpendicular to the line
x+y+1=0. [NCERT Exemplar]

Ans. Given that line passing through the point (1, 2)

And perpendicular to the inex +y + 1 = 0.
Let the equation of line 'L’ is

x-y+k=0 =
Since, L is passing through the point (L 2)
1-2+k=0
= k=1

Putting the value of k in equation (1), we get
x=-y+1=0
Or y-x-1=0.

19. Find the equation of the line through (2, 3)

so that the segment of the line intercepted
between the axes is bisected at this point.
[Diksha]

Ans. Let the equation of the line be §+g=1 which

meets the x and y axes at A(o. 0) and
B(0, b) respectively.
The coordinate of the mid-point of AB are

b
(g. 5] It is given that the point (2, 3) bisects AB

E:? and E:B

2 2

a=4 ond b=#6

; . X Y

On putting. a=4and b=6in ;+E=1.We get

X u
—+==1 =
26 or 3x+2y=12

Hence, the equation is 3x + 2y = 12

20. Find the equation of the line intersecting the

y-axis at a distance of 4 units above the origin
and making an angle of 30° with the positive
direction of the x-axis.

1

Ans. Then, the slope of the line is m = tan 30° = —.

V3

Also, given that the line intersects the y-axis at
a distance of 4 units above the origin.

So, the y—interceptis c = 4.

Hence, the equation of the line in slope-intercept
form is

y=mx+c

oo +4
= y= -7
V3
21. Find the equation of lines passing through
(1, 2) and making angle 30° with y-axis
[NCERT Exemplar]
Ans. Given that line passing through (1, 2) making on
angle 30° with y-axis.
Y -

(L2)

30°
60°

Y
Angle made by the line with x-axis is (90° - 309
=60°
Slope of the line, m = tan 60° = \/5

So, the equation of the line passing through the
point (x,, y,) and having slope ‘'m’ is

Y=y, =m{X—X1]

Here, (. 4) =(1.2)
and m = \6
= y-2= V3(x-1)

= y-Q:ﬁx—\E
= y—ﬁx+\f§—2=0

22. A straight line moves so that the sum of the

reciprocals of its intercepts made on axes is
constant. Show that the line passes through a
fixed point. [NCERT Exemplar]

Ans. We know that intercepts form of a straight line is

Xy
—+==1
a b

where a and b are the intercepts on the axes.

G tht1+1—1
ven that — = (say)

b
On cross multiplication we get
k k
—+—==1
= a b

This shows that the line is passing through the
fixed point (k. k).

L
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23.

(SHORT ANSWER Type-l Questions (SA-1) )

[ 2 marks |

Find the equation of the straight line which
passes through the point (1, -2) and cuts off
equal intercepts from axes.

[NCERT Exemplar]

Ans. The equation of line in intercept form is

24.

g
b
where, a and b are the intercepts on the axis
Given that. a=b

X
—+==1
a

— 14_2:1
a a

The above equation can be written as

X+y_1

="
a

On cross multiplication, we get
= X+y=a ()
If equation (i) passes through the point (1. -2),
we get

x=1landy=-2

1+(-2)=a

= 1-2=a

= a=-1
Putting the value of a in equation (i), we get

x+y=-1

= x+y+1=0

Hence, the equation of straight ine isx + y + 1
= 0 which passes through the point (1, -2).

A straight line cuts intercepts from the axes of
the coordinate, the sum of whose reciprocals
is a constant. Show that it always passes
through a fixed point.

Ans. Let the equation of the line be -)-(-+%=1
a

Its intercepts on x and y axes are a and b
respectively. It is given that

i I |

—+— = constant = p (say)

a

_1,+£,.=1

pa pb

I 1

E+£-=1
= a b

11 .  x g
= | =,— | satisfies the equation —+==1

PP a b

Hence, the line (1) passes through the fixed point

3

25. Find the equation of the line for which

1
tan6 = 3 where 0 is the inclination of the line

and
(A) x-intercept equal to 4.

(B) y-intercept is — % ; [NCERT Exemplar]

Ans. (A) Clearly, the line posses through (4, 0) and

1
has slope = —.
PE= 2
So. the equation of the line Is

1
-0=—=(x-4
y 2(" )

: 1
[putting x, =4, y, =0and m = 5 i
Y-y, =m (x=-x,)]

= x-2y-4=0

(B) The line passes through [0,—%] and has

1
slope = —.
Pe =3

So, it equatlon is
3 1
o |
g =5% =l
[putting x, = 0,

b = —;:lndm:%iny—yl:m(x—x})]

= 2y+3=xorx-2y+3=0

26. Find the equations of the straight lines

which pass through the origin and trisect the
intercept of the line 9x + 12y = 36 between
the axes.

Ans. The equation of the given line is

x Yy
= —+==1
9x + 12y = 36 or, It%

It cuts the coordinate axes at A(4, 0) and
B(0. 3).

The portion AB of the given line intercepted

between the axes is trisacted by points P and Q.
AP 1
AB 2 QB 1

= P and Q divide AB internally in the ratio 1: 2
and 2 : 1 respectively.

L
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‘x (0.3)

OX8Ox +12y =136

P
A(4,0)

Yy’

So, coordinates P and Q are

P[1x0+2x4l 1x3+2x0)=P(§'1}

142 1+2
2x0+1x4 2x3+1x0 4
Q( 2+1 " 2+1 ]'Q[E'z]

Hence, the equation of OQ is
2-0
=O=g

-0

(x=0)or,3x-2y=0

(SHORT ANSWER Type-Il Questions (SA-l))

27. Find the equation of the lines which passes
through the point (3, 4) and cuts off intercepts

from the coordinates axes such that their sum
is 14. [NCERT Exemplar]

Ans. The equation of line in intercept form is

X Yy
—t==1
a b -0

where a and b are the intercepts on the axis.
Given thata + b = 14

The above equation can be written as
=> b=14-a

Substituting the value of @ and b in equation ()
we get

So, equation of line is

i + £l =

a 14-a
Taking LCM

x(14-a)+ay 1

- (@14-a) -
= 14x—ax+ay=14o—ai (i)
If equation (@) passes through the point (3, 4)
then

14(3) - a (3) + a (4) = 14a - a?
= 42-30+40-14a+a*=0
a*-13a+42=0
a’*-7a-6a+42=0
al@a-7)-6a-7)=0
(@-6)(@-7)=0
a-6=0 or a-7=0

a=6or a=7

uu vyl
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[ 3 marks ]

If a =6, then

6+b=14
= b=14-6=8
If a =7, then

7+b=14
=Y b=14-7
= b=7

If a=6 and b = 8, then equation of line is

6 8
- Ax+3y 4
24
= 4x + 3y =24
Ifa=7 and b = 7, then equation of line is
i.{.g:l
71 7
= x+y=7

28. Find the equation of the line passing through
the point (5, 2) and perpendicular to the line
Jjoining the points (2, 3) and (3, -1).

[NCERT Exemplar]
Ans. Given paints are A(S5 .2), B(2. 3) and C(3. -1).

Firstly, we find the slope of the line joining the
paints (2, 3) and (3, -1).

Slope of the line joining two points = da=d
Xy —X;
~1-3 4
m..= - 2]

8= 3-7 1

It is given that line passing through the point
(5. 2) Is perpendicular to BC

m;m, =-1
= —4 x .?'n2 =-1
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29.

Ans.

Therefore, slope of the required line = %

Now, we have to find the equation of line passing
through point (5, 2)

Equation of line: y - y,= m(x - x )

= y—?:—}(x—S)
=% 4y-8=x-5
= x-5-4y+8=0

= x-4y+3=0

Hence, the equation of line passing through the
point (5, 2) is x -4y + 3 = 0.

Find the equations of the altitudes of the
triangle whose vertices are A(7, -1), B(-2, 8)
and C(1,2).

Let AD, BE and CF be three altitude of triangle
ABC and let m,, m, and m, be the

Slopes of AD, BE and CF, respectively. Then,

AD 1 BC
= Slope of AD x Slope of BC =-1
2-8
= my x =-1
1+2
1
= m; = 5

BE L AC
= Slope of BE x Slope of AC = -1

= X =i =-1
N1
= m, =2

3
and CFLAB
= Slope of CF slope of AB = -1

= b = il ]
T8\ Tz )T
=5 mars 1

3
Since, AD passes through A(7, -1) and has slope

1
1" 2
So, its equation Is

1
1 =il
y+1=>(x-7)

30.

Ans.

= x-2y-9=0

Similarly, equation of BE is
y-8=2x+12)

= 2x-y+12=0

equation of CFis (x - 1)

= x+y+1=0

A line passing through the point A(3, 0) makes
30° angle with the positive direction of x-axis.
If this line is rotated through an angle 15° in
a clackwise direction. Find its equation in new
position.
Let AB be in the given line and AC be its new
position. Clearly, AC makes an angle of 15° with
the positive direction of X-axis.

m = Slope of AC = tan 15°
= m =tan(45° - 309

tan 45° —tan30°®
1+ tan45® tan30°

1
1 3+1
1
N
= m = (\/5_1)2
T (B+)(E-1)

4—2\/§=2_J§

2

U
3
i

‘/o 7 A(3.0) X
&

Clearly, AC passes through A(3, 0) and has slope
m=2-V3
So. ite equation is
y-0=2-3)(x~3)
or, 2=\3)x-y-32-y3)=0

L
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( LONG ANSWER Type Questions (LA) )

[ 4 & 5 marks ]

31. In what direction should a line be drawn

through the point (1, 2) so that its point of
intersection with the line x + y = 4 is at a

distance ?6 from the given point?

[NCERT Exemplar]

Ans. Let the given line x + y = 4 and the required line
I" intersect at B (a, b)

Slope of line T is

X

-X a-1

N
And we also know that, m=tan 0
tan B = b;? 0
a-1

J6

Given that AB = -?

So, by distance formula for point A(L. 2) and
B(a, b), we get

e \[(x.‘,-xl)2 +(y, - y,)?

= g =G -1PR +(B~2F

On squaring both the sides, we get

6
= 5:(0-1)%(1;-2)2
Using (a - b)? formula we get
2 2
= 3_0 +1-2a0+b"+4-4b
On cross multiplication, we get
= 2=3a"+3-6a+3b°+12-12b
= 2 =3a%+3b*-6a-12b +15
= 3a?+3b?-6a-12b+13=0 —(ii)
Point B(a. b) also satisfles the equation x + y = 4.
a+b=4
= b=4-a (i)

Putting the value of b in equation (ji), we get
30’ +3(4-a)?-6a-12(4-a) +13=0

Computing and simplifying we get

= 30’+3(16 +a’-80)-6a-48+12a +13

=0
= 3a’+48 + 3a*-24a-6a-48 +12a + 13

=0
= 6a’-18a +13 =0

Now, we solve the above equation by using the
formula

—B+,B2-4AC

2A
—(-18)+)(-18)2 -4 x6x13
a= 2x6
_ 18+ /324-312
5 12
: 18+ 12
9=
_9%\3
9=
IRRETENEESY
V3(2¥3)
33+1
] e —
23
3V3+1  3y3-1

= a= 2\[501'0—2\{5)

Putting the vaolue of a in equation (iii), we get

b4 3\/§+1
23
Taking LCM and simplifying we get
8V3-3J3¢1
= b2 ————
23
5V3+1
= b= —
243
5v3+1 5V3-1

= b=
- =R TR

Now, putting the value of a and b in equation (i),

we get
b-2

toan@ = ——
-1

5V3+1
= tcnﬂ=l

W31,
23
Taking LCM and simplifying we get
5V3+1-443
. 2;;3
= tanb = 3\6:!:1—2\5
23

(u]
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= tanB = J_—l (1]

T -V

We solve the equation (1) to get the value of 8,

we get
We know that,
X -
tan™ x-tan™! Y= tan™! Y
1+xy

Fx= V3 andy=1

tan'.l .ﬁ
1+(y3)

tan"l[\/i_i]
143

We have,

gl e

g = tan™! (\E) —tan™! (1)
0 = tan™ tan 60° - tan™ tan 45°

6 =60°-45°
8.=15"
Now. we solve the equation (v)
We know that,
tan™ x + tan~ty = tun"l[ st J
1-xy

Ifx = ﬁondy:l

b tﬁnql‘ \E+1 ]
1—(;3}(1)

g = tan~!

We have,
1 \E+1
a1

8 = tan™? (\/_3_)+tc.i|'t"1 (1)
6 =tan™* tan 60° + tan™" tan 45°

0 = tan™

32.

Ans.

0 = 60°+45°
6 = 105°

Find the equation of the line which passes
through the point (-5, 4) and the portion
of the line intercepted between the axes is
divided internally in the ratio 5 : 4 by this
point.

Let AB be a line passing through a point (-5, 4)
and meets x-axis at A(a, 0) and y-axis at B(0, b).
Using the section formula for internal division,
we have

My X5 0L%, LU+l
m+m, o omym,
Here, m;=5m,=4
(x;.Y,) =(a.0) and (x,, y,) = (0. b)

Substituting the above values in the above
formula, we get

(x y)=[ -@

_5(0)+4(a) _5(b)+4(0)

=5 X = Y=

5+4 5+4

4a  Sb

B A

= °= 73 9
= —45=4daor 36 =5b
45 36
= EETR T Ty

We know that intercept of the line ia

X oy
—+==1
a b

Substituting the vaolue of a and b in above
equation, we get

58

4536
4 5
On simplification, we get
-4x Sy
—_—t = =
% 45 36
Taking LCM
—4x x4 +5x5y
= 9x5x4
On cross multiplication we get
= -16x + 25y = 180

which is the required equation of the line.
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