Exercise 20E

Q. 1. Find the equation of the line which cuts off intercepts -3 and 5 on the x-axis
and y-axis respectively.

Answer : To Find: The equation of a line with intercepts -3 and 5 on the x-axis and y-
axis respectively.

Given :Let a and b be the intercepts on x-axis and y-axis respectively.
Then, the x-intercept is a = -3

y-interceptisb =5

Formula used:

we know that intercept form of a line is given by:

5x-3y =-15
bx-3y+15=0
Hence 5x - 3y + 15 = 0 is the required equation of the given line.

Q. 2. Find the equation of the line which cuts off intercepts 4 and -6 on the x-axis
and y-axis respectively.

Answer : To Find:The equation of the line with intercepts 4 and -6 on the x-axis and y-
axis respectively.

Given : Let a and b be the intercepts on x-axis and y-axis respectively.
Then,x-intercept be a =4

y-intercept be b = -6

Formula used:

we know that intercept form of a line is given by:



— . = 1

a b
2ed =1
4 -6

-3x + 2y =-12
3x—-2y-12=0

Hence 3x — 2y -12 = 0 is the required equation of the given line.

Q. 3. Find the equation of the line and cuts off equal intercepts on the coordinate
axes and passes through the point (4,7).

Answer : To Find: The equation of the line with equal intercepts on the coordinate axes
and that passes through the point (4,7).

Given : Let a and b/be two intercepts of x-axis and y-axis respectively.
Also,given that two intercepts are equal, i.e., a=b

And (4, 7) passes through the point (x, y)

Formula used:

Now since intercept form of a line is given:

<

i_'_:1
a b
i__:IZl
a b
4+ _1
da
a=11=b

Therefore, The required Equation of the line is % : 2 % =1



= x+y=11

Q. 4. Find the equation of the line which passes through the point (3, -5) and cuts
off intercepts on the axes which are equal in magnitude but opposite in sign.

Answer : To Find: The equation of the line passing through (3, -5) and cuts off
intercepts on the axes which are equal in magnitude but opposite in sign.

Given : Let a and b be two intercepts of x-axis and y-axis respectively.
According to the questiona=-borb =-a

And (3, -5) passes through the point (X, y), thus satisfies the equation
Formula used:

Now since intercept form of the line is given by ,

=]
a b

-5
3.5 4
a -a
3—3:1
a

a=8andb=-8

Equation of the line is T3 = 1
8 -8
—>Hence ,the required equation of the line is s 2 = l=>x-y=8

8§ 8

Q. 5. Find the equation of the line passing through the point (2, 2) and cutting off
intercepts on the axes, whose sum is 9.



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

Given : Let a and b be two intercepts of x-axis and y-axis respectively.
sum of the intercepts is 9,i.e,atb =9

—a=9-borb=9-a

Formula used:

The equation of a line is given by:

The given point (2, 2) passing through the line and satisfies the equation of the line.

=il =1
a 9-a

2(9 —a) +2a=9a—a"

18 —2a +2a = 9a —-a?
a?-9a+18=0
a?—6a-3a+18=0
a(a-6)-3(a-6)=0
(a-3)(a-6)=0

a=3,a=6

when a = 3, b=6 and a=6, b=3
case 1 : when a=3 and b=6

Equation of the line : I 1

a b



| A

}.'
6
Hence, 2x + y = 6 is the required equation of the line.

case 2 : when a=6 and b=3

Equation of the line : el = 1
a b

=3 =1

6 3

Hence , x + 2y = 6 is the required equation of the line.

Therefore, 2x + y = 6 is the required equation of the line when a=3 and b=6.And , x + 2y
= 6 is the required equation of the line when a=6 and b=3.

Q. 6. Find the equation of the line which passes through the point (22, -6) and
whose intercept/on the x-axis exceeds the interceptonthe y-axis by 5.

Answer : To Find:T'he equation of the line that passes through the point (22, -6) and
intercepts on the x-axis exceeds the intercept on the y-axis by 5.

Given : let x-intercept be a and y-intercept be b.
According to the question:a=b +5
Formula used: And the given point satisfies the equation of the line, so

X vV

a4+ =1

a b

ok, >

22 __6:1
b+5 b
22b—-6b-30=b2+ 5b
11b - 30 = b2

b%2-11b +30 =0



b? -6b -5b +30 =0

b(b-6) -5(b-6) =0

(b-5) (b-6) =0

The values are b=5 ,b=6
When b=5 then a=10
and b=6 then a=11

case 1 : when b=5 and a=10

Equation of the line : §+% =4
a

class24

Hence, x + 2y = 10 is the required equation of the line.

case 2 : when b=6 and a=11

Equation of the line : 54-% =
a

R

11 6

6x+11y _ 1
66

Hence, 6x + 11y = 66 is the required equation of the line.



Therefore, x + 2y = 10 is the required equation of the line when b=5 and a=10 .And 6x +
11y = 66 is the required equation of the line when b=6 and a=11.

Q. 7. Find the equation of the line whose portion intercepted between the axes is
bisected at the point (3, -2).

Answer : To Find: The equation of the line whose portion intercepted between the axes
is bisected at the point (3, -2).

Formula used:
Let the equation of the line be

X
a

o<

Since it is given that this equation , whose portion is intercepted between the axes is
bisected i.e.; is divided into ratio 1:1 .

Let A(a,0) and B(0,b) besthepoints foring the coordinate axis.
= a and b are intercepts of x and y-axis respeectively:

By using mid-point formula (m:n = 1:1)

y1 +X; YosSX'

)= |

\

(x,y) =(

| c

1o | &

Since given point (3, -2) divides coordinate axis in 1:1 ratio

x,9)=@3,-2)

[
1
N

a
= — =3 and
“

w | o

a=6 b=-4



_ . X ¥

equation of the line : 2.2 1
b

N S

6 4

-4x +6y = -24

-2x +3y = -12

Hence the required equation of the line is 2x -3y = 12.

Q. 8. Find the equation of the line whose portion intercepted between the
coordinate axes is divided at the point (5, 6) in the ratio 3 : 1.

Answer : To Find: The equation of the line whose portion intercepted between the
coordinate axes is divided at the point (5, 6) in the ratio 3 : 1.

Given : The coordinate axes is divided in the ratio, 3 : 1
(x1, y1) =A(a,0)

(x2, y2) =B(0, b)

Where a and b are intercepts of the line.

Formula used:

The equation of the line is :

The equation of the line is : LI 1

b

And the co-ordinate axis is divided at (5,6) , thus by using Section formula

(my, +nX,; my, +nx, )
(xy)=|—— . —2 2

m-+n m-+n



_(3%0+a 3b) (a 3b)
. 4 4) \474,
(5,6) divides the co-ordinate axis, thus (x,y)= (5,6).

3 _55a=20,32-6=b=8
4 4
: . X Yy
Equation of the line becomes — +Z =1
20 8
8x +20y = 160
2x +by =40

Hence the required equation of the line is 2x +5y = 40.

Q. 9. A straight line passes through the point (5, -2) and the portion of the line
intercepted between the axes. is divided at this point in the ratio 2 : 3. Find the
equation of the line.

Answer : Given ! The ratio of the line intercepted between the axes is 2 :3

Let (x1, y1) = A(a,0)

And (x2, y2) = B(0, b)

Where a and b are intercepts of the line.

Formula used:

, - .
The equation of the line is : I i |

a b

And the co-ordinate axis is divided at (5,-2) , thus by using Section formula

(my, +nxX; my, +nx, |
) = | 2 0 |

m-+n m-1n

(2*0+3a 2b+3*0) (3a 2b)
5 ]_‘? l

N



(5,-2) divides the co-ordinate axis, thus (x,y)= (5,-2).

7
B8 sa=25E, 2 =l = bsb
5 4
Equation of the line becomes 5+ J - 1
a b
L A |
25/3 -5
3_x_1:1
25 5
-5y _ class24
25

Hence ,3x —by =2 Uired equation of the line.

Q. 10. If the straight line E + % = 1 passes through the points (8, -9) and (12, -15),
find the values of a and b.

Answer : To Find: The values of a and b when the line E + % = 1 passes through the
points (8, -9) and (12, -15).

Given : the equation of the line : i +% = 1 equation 1

Also (8, -9) passes through equation 1

8 9

a b

8b - 9a = ab equation 2

And (12, -15) passes through equation 1



1215

a b
12b - 15a = ab equation 3

Solving equation 2 and 3
a= 2.

Put a=2 in equation 2

8b-9a=ab
8b-18=2b
6b =18 = b=3

Hence the values of a and b are 2 and 3 respectively.

Exercise 20F
Q. 1 A. Find the equation of the line for which
p =3 and « =450
Answer : To Find:The equation of the line.
Given: p =3 and x =450

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X cos « +ysin o« =p

X cos 450 + y sin 450 =3

i.e; cos 450 = cos (360 +90) = cos 90 [ *+ cos(360+ x) = cos X]
similarly, sin 450 = sin (360 +90) = sin 90 [ - sin(360+ x) = sin X]
hence, x cos 90 + y sin 90 =3

x % (0)+y x1=3



Hence the required equation of the line is y=3.
Q. 1 B. Find the equation of the line for which
p=95and «<=1350

Answer : Given: p=5and « = 1350

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X COS &« + Yy sin « =p

x cos 1350 + y sin 1350 =5

i.e; cos 1350 = cos ((4* 360) -90) = cos((4x21 )- 90)= cos 90
similarly, sin 1350 = sin ((4 * 360) - 90) = sin((4x21r ) - 90)= -sin 90
hence, x cos 90 + y (-sin 90) =5

x % (0)-y x1=5

Hence The required equation of the line is y=-5.

Q. 1 C. Find the equation of the line for which

p =8 and «<=1500

Answer : Given: p = 8 and « = 1500

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:
X COS & + Yy sin « =p
x cos 1500 + y sin 1500 =8

i.e; cos 1500 = cos ((4x360) +60) = cos((4x21 )+60)= cos 60
similarly, sin 1500 = sin ((4x360) +60) = sin((4x21r )+60)= sin 60
x x (1/2)+y x (V3/2)=8



Hence The Required equation of the line is x + V3 y = 16.
Q. 1 D. Find the equation of the line for which

p =3 and «< = 2250

Answer : Given: p = 3 and « = 2250

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X COS « + Y sin « =p

X cos 2250 + y sin 2250 =3

i.e; cos 2250 = cos ((6x360) +90) = cos((6x21 )+ 90)= cos 90
similarly, sin 2250 = sin ((6x60) + 90) = sin((6%21T ) +90)= sin 90
hence, x cos 90 + y sin 90 =3

x % (0)+y x1=3

Hence The required equation of the line is y=3.

Q. 1 E. Find the equation of the line for which

P =2 and «< = 3000

Answer : Given: p = 2 and « = 3000

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X cos « +ysin o« =p

X cos 3000 + y sin 3000 =2

i.e; cos 3000 = cos ((8%360) +120) = cos((8x21 )+120)= cos 120 =cos(180-60)=cos60

similarly, sin 3000 = sin ((8x360) +120) = sin((8x21 )+120)= sin 120



= sin(180-60) = -sin 60

hence, x cos 60 + y (—sin 60) =2

x x (1/2)-y % (N3/2)=2

Hence The required equation of the line is x - Y3y = 4
Q. 1 F. Find the equation of the line for which
p=4and «<=1800

Answer : Given: p =4 and « = 1800

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X COS & + Yy sin « =p

x cos 1800 + y sin 4800 =4

i.e; cos 1800 = cos (b x 360) = cos(5 x 211 )= cos' 360 =1
similarly, sin 1800 = sin (5 % 360) = sin(5 x 21 )= sin 360 =0
hence, x x 1+ y x0=4

Hence The required equation of the line is x=4.

Q. 2. The length of the perpendicular segment from the origin to a line is 2 units
and the inclination of this perpendicular is « such that sin « = % and « is acute.
Find the equation of the line.

Answer : To Find: The equation of the line .

Given : p=2 units and gjp oc = l
3

. . 0pp 1
Sincesinoc= — = _
3

hyp



2vV2

Using Pythagoras theorem:

adj = Jo_1 = /g =22 units.

adi _ 242

I.e; COS X =
hyp 3

Formula used:

x x

22) by x (=2
3 3

Hence 2 /2 x+y=60r \/5_; x +y =6 is the required equation of the line.

Q. 3. Find the equation of the line which is at a distance of 3 units from the origin
such that tan < = %,where « is the acute angle which this perpendicular makes
with the positive direction of the x-axis.

Answer : To Find:The equation of the line.

5
Given: < = 7 and p =3 units.



Since tan x = % = >

adj E

o
12

Using Pythagoras theorem :

hyp = /25 +144 = 4/169 = 13 units.

adj

From the figure; = and sin o< =

f clas§243

Formula used:
equation of the line: x cos o+y sin < =p

XX(I_“)+yx(i)—

13 13

Hence ,12x + 5y = 65 is the required equation of the line.

Exercise 20G

Q. 1. Reduce the equation 2x — 3y — 5 = 0 to slope-intercept form, and find from it
the slope and y-intercept.

Answer : Given equationis 2x-3y—-5=0



We can rewrite it as 2x — 5 = 3y

=>3y=2x-35

This equation is in the slope-intercept form i.e. it is the form of

Y=MREF C, where m is the slope of the line and c is y-intercept of the line

Therefore m =—-andc = —=
erefore,m = zand c 3

Conclusion:

5
Slope is 3 and y — interceptis — 3

Q. 2. Reduce the equation 5x + 7y — 35 = 0 to slope-intercept form, and hence find
the slope and the y-intercept of the line

Answer : Given equation.is 3x + 7y -35=0
We can rewrite it as 7y = 35 - bx

=/y=-5x+35

=SDy=——X+5

7

This equation is in the slope-intercept form i.e. it is the form of

y=mxx+cC , where m is the slope of the line and c is y-intercept of the line

Q.
)
[l
un

Therefore, m=—= an

1|

q
Conclusion: Slope is —= and y-interceptis 5



Q. 3. Reduce the equation y + 5 = 0 to slope-intercept form, and hence find the
slope and the y-intercept of the line.

Answer : Given equationisy+5=0
We can rewriteitasy =-5
This equation is in the slope-intercept form, i.e. it is the form of

y=mxx+ L, where m is the slope of the line and c is y-intercept of the line

Therefore, m=0andc=-5
Conclusion: Slope is 0 and y-intercept is -5

Q. 4. Reduce the equation 3x — 4y + 12 = 0 to intercepts form. Hence, find the
length of the portion of the line intercepted between the axes

Answer : Given equation is 3x -4y +12=0

We can rewrite it as3x - 4y = -12

2 4
=3 X+—y§=l
-12 12
X ¥_
-4 3

This equation is in the slope intercept form i.e. in the form
X ¥y
a + b |

Where, x-intercept = -4 and y-intercept = 3

Two points are: (-4, 0) on the x-axis and (0, 3) on y-axis

X1.¥1 ):(X5.Y5 ) .
We know distance between two points ‘ 171 ) ( 272 ) is




Length of the line

9

= J(<4-0) +(0-3)

Q. 5. Reduce the equation 5x — 12y = 60 to intercepts form. Hence, find the length
of the portion of the line intercepted between the axes

Answer : Given equation is 5x - 12y = 60

We can rewrite it as

5 12

—Xx——y=1

60 60
i
12 5
o
12 -5

This equation is in the slope intercept form i.e. in the form

o | A

o |

Where, x-intercept = 12 and y-intercept = -5

Two points are: (12, 0) on the x-axis and (0,-5) on y-axis

X1.¥1 )0 X5.Y .
We know the distance between two points ( 11 ) ( 2:Y2 ) is




Length of the line

= J(12-0)* +(0+5)’
= f144+25

=169

=13

Q. 6. Find the inclination of the line:

(i) x + \/gy+6=0
(i) 3x+3y+8=0

(iii) \3x-y-4=0

Answer :

(i) Given equa

feoclass24

We can rewrite -x-6

Itis in the form of y=XXxtano.+c¢

1 6
Where tano.=——— and ¢c=——4=

V3 V3



The inclination of the line is .

gl =1
Therefore a.=tan I(EJ

=5_n.’3x+3y=8

6

Conclusion: Inclination x +.J§y +6=00f the line is %‘

3y=8-3x

class24

(i) Given equz

We can rewrite it as

=S y=—X+ =
8
It is in the form of y=X xtanao.+c¢

Where tana.=-1and c=—%

Therefore g =tan ™! (-1)



Conclusion: Inclination of line 3x + 3y +8=0is 3—7‘

4
(iif) Given equation is \/?_:x—y —4=0
We can rewrite it as y=\/§x—4
It is in the form of y=X xtano.+c¢

Where tan o=

class24

_m
3

; S T

Conclusion: Inclination of the line is =

3

Q. 7. Reduce the equation x +y - \2 = 0 to the normal form x cos o + ysin«<=p,
and hence find the values of ec and p.

Answer :

Given equation is x+y—\l§= 0



If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by fal +b2 , SO Now

Divide by (1 +1=+/2

class24

Conclusion: ¢ = B and p =1

Q. 8. Reduce the equation He \[?:y =4=0 to the normal form x cos x +y sin « =

p, and hence find the values of « and p.

Answer : Given equation is

X+-3y-4=0

If the equation is in the form of ax + by = c, to get into the normal form, we should divide

f2 2
it by a~+b , SO NOW



Divide b\/ ’\/324_12 —_")

Now we get :>§+\[§y =1
v 2

— —

This is in the form of xcosa+ysinq=p

Q. 8. Reduce the equation hd \EY —4=0 to the normal form x cos x +y sin « =
p, and hence find the values of « and p.

Answer : Given equation is ~ ng =&=0

f ax + by = ¢, to get into the normal form, we should divide

class24

If the equation is in the
2 2
i by\/ a-+b

Divide by

\Ngl-l-lz =2

Now we get

V3y

2

X
=+
2

This is in the form of
XCOosoL+ysina=p

Where

Cosa=— 22O

1J | =
[l
w|3

Andp=1



Conclusion: g = i andp =1

Q. 9. Reduce each of the following equations to normal form :

()x+y-2=0
(i) x+y++2=0
(ii) x +5=0
(iv) 2y - 3 =0
(v)4x +3y-9=0

Answer :
=X+y=2

If the equation is in the form of ax + by = c, to get into the normal form we should divide

j2 2
it by a“+b g

class24

This is in the form of xcosa+ysina=p, where (1=E and p :JE
4

; X ;
Conclusion: —= + Y = J2 is the normal formof x +y-2=0

V2 2



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

If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by fal +b2 , SO Now
Divide by 1{124_12 =J5

=1

. . X
Our new equation is -

y
o

ysina:plgrsﬁ%q'nd p=1

=1 is the normal form of x+y+«ﬁ=0

This is in the

Conclusion:

X
A
(i) =>—x=5

If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it bv.‘{aZ 4+ b? . sonow

Divide the equation by {12, 02 =1

Our new equationis —x =5



This is in the form of Xcosa+ysino=p , where a=7m andp =5
Conclusion: —x =5 is the normal formof x+5=0
(iv) > 2y =3

If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by,faZ +b? » SO now

Divide by 1#22_'_02 -9

Our new equa

class24

ysino.=p , where a =g and p :%

This is in the f

Conclusion: y:% is the normal form of 2y =3

(V) >4x+3y-9=0

If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by ,{32 + b2 SO now

Divide by 42,32 _5



... 4 3
Our new equationis —x + —y=—
5 5 5

This is in the form of Xcoso.+ysino=p, where

' -I(SJ -1(4} 9
a=sin” | —|oroa=cos |—|and p==
S 3 5

-~

Conclusion: ix + gy = 2 is the normal form of 4x+3y-9=0
5 5 5

Exercise 20H

Q. 1. Find the distan

mc24 3x—4ycI03524

3, -b) from the line 3x — 4y = 27

2 point (3, -5) from the line 3x — 4y = 27
Answer : Given:
To find: The distz ‘
Formula used: |

We know that the distance between a point P(m,n) and a line ax + by + ¢ = 0 is given
by,

. |lam+bn+c|

D=

P{m,n)

>

The equation of the line is 3x — 4y - 27=0

ax+by+c=0

Herem=3andn=-5,a=3,b=-4,c=-27



_ 13(3)-4(-5)-27|

D=

V32442
_l9+20-27] _ |29-27] _ |2
Vo+16 v25 5
2
D=2
5

The distance of the point (3, -5) from the line 3x —4y = 27 is E units

Q. 2. Find the distance of the point (-2, 3) from the line 12x = Sy + 13.
Answer : Given: Point (-2,3) and line 12x — by = 13
To find: The distance of the point (-2, 3) from the line 12x — 5y = 13

Formula used: We
c =0 is given by,

he distance between a point P (m,n) and a line ax + by +

class24

. lam+bn+c|

D=

P(m,n)

H
ax+by+c=0 >

The given equation of the line is 12x — by - 13=0

Herem=-2andn=3,a=12,b=-5,¢c=-13

D= 12(-2)-5(3)-13|

V122452
Do lz24-15-13] _ |-52] _ |-52] 52 4
144+25 V169 13 3



D=4
The distance of the point (-2, 3) from the line 12x = 5y + 13 is 4 units

Q. 3. Find the distance of the point (-4, 3) from the line 4(x + 5) = 3(y — 6).
Answer : Given: Point (-4,3) and line 4(x + 5) = 3(y — 6)
To find: The distance of the point (-4, 3) from the line 4(x + 5) = 3(y — 6)

Formula used: We know that the distance between a point P (m,n) and a line ax + by +
c =0 is given by,

lam+bn+c|

D=

\.'I aZ+b?

P(m,n)

>

The equation of the' linelis4x + 20 = 3y — 18

ax+by+c=0

4x -3y +38=0

Herem=-4andn=3,a=4,b=-3,c=38

_l4(-4)-3(3)+33

D ey
\.'4""?3"'
D= |-16-9+38]  |-25+38| _ |13
T J1649 2 VY25 2 s
13
D=

5

The distance of the point (-4, 3) from the line 4(x + 5) = 3(y — 6) is ? units



