Chapter 13. Equation of A Straight Line

Ex 13.1
Answer 2.
The line 3y = 5x — 7 passes through (p, 6]
Lo (p,B) will satisfy the equation of line
3(6)=5p)-7
=25 ="50p

=p=>5

Answer 3.
The line 3y = 5x - 7 passes through (p,&6)
- (p,6) will satisfy the equation of line
3(6) = 5(p) - 7
=25 = bp

=p=2>5

Answer 4.

The line 4x = 11 — 3y passes through the point (&,5),
o (a,5) will satisfy the equation of line
A(a) = 11-3(5)

=45 = -4



Answer 5.

The linge v =6 - 3% passes through the point (r, 3)

Lo, 3) will satisty the equation of line

o
T =6-_
=
a3r
= -3 = 5
= r=2
Answer 6.
3+5y= A =7

The line passes through the point (1, k),

~ (1, k) will satisfy the equation of line
3+5k  41)-7

2 =
= 9+ 15k =6
= 15k = -15
= k =-1
Answer 7.

Let the point of intersection of AB and line dx+4v=11 be the point P{a,b),

Also given dx+3v = 11 bisects line segment AB
~APTFB =111
Coordinates of P are,

2
Since Pla,b) lies on the line 4x+3v=11, . P will satisfy the equation of line
[m__'gi] =11
A45) + 38 2
3m-27 _11-20

=3m-27=-12
=3m="9
=m=23



Answer 8.

Let the point of intersection of AB and the line 2x-5y+31=0 be the point Riab)

Also, given the line 2x - By+31=0 bisects the line segment AB
AR CRE=111
Coordinates of R are,
R(a,b) = R[_4+ p}5+ ’QJ _ R[_4+p,?J
2 2 =
wRia, bl lies on the line 2x-Sy+31=0,
~ Rowill satisty the equation of the line

2[_45 DJ _H7)+31=0

=(-d+pl-4=0
=p=g

Answer 9.
Let the point of intersection of AB and the line 3x + 4y = 12 be the point Plab)

Alzo, given the line 3x+4v=18 bisects the line segment AB
AP CPE=1:1
Coordinates of P are,

P(a,b) = F’(E_?,?-'- ZJ _ p[_a 7+ Z]
2 2 2

- Pla, bl lies on the line 3x + 4y = 18,
. Pwill satisfy the equation of the line

3(-2) + 4 [?;ZJ _ 18

=14 + 2z = 24
=2z = 10
=7z =5




Answer 10.
Let the point of intersection of PQ and 5x — 3y +1 = 0 be the point R(&,b).

Also given the line Sx -3v+1=0 divides the line segment PQ in the ratio 2 : 3,
e, PR PQ=2:5
Coordinates of R are,

R(an)=R[14+6 18+3m] =R[4,18+3mJ

5 ' 5
-~ Ria,b) lies on the line 5x-3y+1=0,
~ Rowill satisfy the equation of the line

18+ 3
5(4)-3[ < m]+1=o

=18+ 353m =35
= 3m=17

—m-Y
3

Answer 11.
Let the point of intersection of AB and the line 7x-8y=4, be the point  Pla,b).

Alzo, given the line 7x-8v = 4 divides the line segment AB in the ratic 2 : &,
e, AP PE =25
Coordinates of F are,

P(a,b) = F{iE— 40 A - EDJ _ P[_.»:h Ek—EDJ

77
o Fia,b) lies on the line 7x — 8y = 4,
. Powill satisfy the equation of the line

?(—4)—8[3“‘20}4
o(X-20)_ o
==

k- 20=-29
k= -8
- -4




Answer 12.
Let the point of intersection of PQ and the line Sx+3y=25, be the point R{x,y)

Also, given the line S5x4+3y = 25 divides the line segment PQ in the ratio 1
3

e, PR.ROQ=1.:3
Coordinates of R are,

R(X,y]l=|:{(5+3:',8+ 12]= R[5+3b;5]
4 4 4

R, ¥) lies on the line Sx+3y=25
. Rowill satisfy the equation of the line

5[5+433j+3(5)=25
S+

:;»5[ 3 J= 10

=5+ =8

="h =73
=h=1

Answer 13.

Let the point P on the line segment AB be Fla,b)

Alzo, given that P(a,b) divides the line segment &4B in the ratic 2 : 3
e, AP:PE=2:3
Coordinates of P are,

156-6 164+ 9
Fiabi=F =Hz25
(ab) [ 8 185 ] R(2,5)

[fP{a,bllies on the line 7x-2v=4, then will satisfy the equation of the line
LHS 7(2) - 2(5) = 14 - 10 = 4 = RHS

Yes, the point F(2,5) lies on the line 7x - 2y = 4



Answer 14.

Let L{a,b) be the point on line segment PQ dividing it in the ratio 1 : 3

e, PL: LD =13
Coordinates of L are,

11+9 -5+ 21
L{gb)=L
(ab)-L (12, =22t

- L(5,4)

IfL{a,b) lies on the line 2x+5y=20, then it will satisfy the equation of the
line

LHS =2(5) + 5(4) = 10 + 20 = 30 = RHS

Mo, L{a,b) does not lie on the line 2x+5y = 20

Answer 15.

Let the point on x-axis be P(x,y) which divides the line segment AB in the ratio 1
=

e, AP PBE=1.2

Coordinates of P are,

P(X,v)=F’[5+ 4 6+6J

3 ' 3
® =3, y=4

IfP{x,y) lies on the line 3x — 4y + 5 =0, then it will satisfy the equation of the
line.

LHS =3(3) — 4(4)+ 5 = 9-9= 0= RHS

Yes, the point P lies on the line 3x-4v+5 = 0.



Ex 13.2

Answer 1.
(a) Slope of line =m = tan @

(b} Slope of line = m = tan &

= tan50°
=1.19

(c) Slope of line=m = tan &
=tan 45° =1

(d) Slope of line

m = tan g

=tan/5°

tan 45%* 4 tan30°
1 — tan 45" tan 30°

1
=1+E=J§+1
1_i J3-1
Ne

_ 273 _ 273 373

tan(75%) = tan(45° 4+ 30°) =

(e) Slope of line=m = tan &

= tan30° =

L
NE



Answer 2.
(a) tan & = 0.4663
k= 2 5P

(b) tan& = 1.4281
. @ = 33°

(cltand = 3.0777
LB =72

(d)tan6 = 5.6713
-8 = 80°

(e)tans = 0.5317
. 8 =28°

Answer 3.

(a) Slope of line =

(b} Slope of line =

(c) Slope of line =

(d) Slope of line =

() Slope of line =

Wao T Wy
o T My
=2-5
-1-2=
Yo T Wy
e T My
12-7
5E-=
3

Yo T Yy
e T Xy
-7+ 1
-9 -5
1.5
Ve T Yy
e = Xy
Ve T Yy
e T Hy
0-3>
5-0



Answer 4.
(a) A(x,,v,) = Ala®m? 2am)

B(x,, v) = B{p“m?, 2pm)

Slope of line AB = Y2~ ¥1
Kz Ty

_ <pm - 2am
pamz — e

2Zmip — a)
ml(pl _ alj

(p-a)
(p+ajp-a)

- 2

M
2
mip + a)

_ 2
prm+ am

(b) A(xy, v, )= ASpa,p’q)
B{x,, v,) = B(5ar, ar?)

Y2~ ¥y
Ko = Xy

Slope of line AB =

_gr¥-pig
2qr - 2pqg

_ qrf-p%)
5q(r - p)

1(r-plir+p)
5 f(r-p)

_1
+
=




Answer 5.
(a)3x-2y=5
Ix-5=2y

(b)x+3y=7
3y=-x+7
1 7

(c)5x-y=10
Sx-10=vy
Slope =5

(d)dx-2y=3
-2y =-4x+3

3
W= 2 5
Slope = 2

(e)5x+2y=11
2y = -hx+11
-5 11

= " w4 =

V=

|"‘J|U'IM

Slope = -

Answer 6.
When the lines are perpendicular to the product of their slopesis -1.

e, myxm,=-1

(a)2x-3y=4
Jy=2x-4
4

y=2x-
37 3

Slope m, = %

Required slope of line {m,)

ml' m2: _1



-1 -3

= - - _=
M= 37372
(b)5x+2y-9=0
2y=-5x4+9
Yy = - S
2 =
my = -2
o2
- -1 -1 2
R d sl = —— —— -2
equired slope m, = — /573
(c)3x+4dy =13
dy=-3x+ 13
_-3,,18
V= Xtz
-3
my = —
4
Required slope = il
m, 3
(d)x-4y =8
dy=x-8
1
= Zx-2
Y= 3
—_— 1
17 g
Required slope = 14
il
(e)9x-3y=5
3y=9x%-5
5
= Sw—_
4 3
my, =3
-1

Required slope = il
m, 3



Answer 7.

Slope ofline AB = Y2~ ¥

T Xy
B S+1 =_§
= 5
Slope of line parallel to AB
= Slope of AB
_ 3
5
Answer 8.
Slope of line MN = Yo i
K2 TR
_3-9 -6
2-4 -6
= -1

Slope of line parallel to MN = Slope of MN = 1

Answer 9.

Slope of line PQ = Y27 W1

o= Xy
_ 13+3 16
F-11 -4
= -4

Slope of line parallel to PQ

= Slope of PQ
= -4



Answer 10.

Slope of line AB
-1 6-9
5 12 -x

= x-12=-9

=8 SR

Answer 11.

Slope of line PQ = Y2 7Yy

o = Xy
:}E=m—5
3 247
= 3=m-3
= m==58
Answer 12.
Yo =Wy

Slope of line AB = %2~ %

L Del-5

=
P+ 2

= p+2=>2p-4



Answer 13.

- Y2 = ¥h
Slope of line PQ = Yoz — %,
=l
6-8
_
-2
Slope = -2
Also, Slope of line PQ = tan &
. tang = -2
8 = tan -2}

Inclination = tan™{-2)

Answer 14.

Y2 Yy
Slope of line PQ = x, - x,

~ 75T
Also, Slope of line AB = tan &
cotang = -1
tan & = tan (90° + 45°)
8 =135"

Inclination = 135¢

Answer 15.

Y
=£-5

(8) x- L
W= 2%+ 10

my = 2

Slope of required line{m.)=m, = 2

3y
b) x==2L4+2
(b) x = 2+
Sy = 2x -4
2,4
v = 3



Slope of required line {(m,)=m, = =

3

() X+ _7
4 =

10y = -3x + 28

Slope of required line {m,)=m, = %
A
(d) 273

x+ 4y =12

1

_—3><+3
Y= 4
M, = —
S
Slope of required line{m,)=m, = ﬁ

=
e) = =2
1:)5+

k4
3

6x + by = 30

Slope of required line (m,)=m, = —g

Answer 16.

When two lines are perpendicular to each other the product of their slope is -1.
e, myxm, =-1
a)X+¥_2
2 3 3
3x+ 2y =8
3
= -—x+4
Y 5 +

-3
My = —



S| f ired i -t ._=
ope of requirad line (m,) e

E=:>c:+1
2
2,2
3 3
.
'3
Slope of required line (m j—_—i—f
p q 2=
3
c)——-y=5
()7 -v
3
=—xX-5
T3
3
m, ==
4
- - 1 -4
Slope of required line (m, )= — = —
m, 3
(d) 3x-5y =9
3.2
5 5
m, =2
‘5
o | -1 -5
Slope of required line (m,)= — = =
m, 3
(eldx+y =7
y = -dx + 7
m, = -4
-1 1

Slope of required line (my)= — ==
m, 4



Answer 17.

Slope of AB (m, ) = _2:

Slope of BC (m,) = g_

)
Fo
V)
o0
I

Slope of BC x Slope of AC = m_xmy
s P
4 3

- AC and BC are perpendicular to each other and ABC form a right angled
triangle.

Answer 18.
-5-1
=_—_ — =2
Slope of PQ 15
Slope of RS = Sl 2
+

--Slope of PQ = Slope of RS

~PQI|IRS

Also, Slope of QR = =i 5
+1

Slope of SP = i 1; =5

Slope of QR = Slope of 5P
~ QR || SP



Answer 19.
We have to prove that ABCD is a rhombus

Slope of AC = Y2~ ¥4 -2-8_=8_3
¥.—-%, 0O0=5 =5 5

Slope of BD = Y2~ Y1 _ 9-4_ >
Xo—% 1-4 -3
Thus, slope of AC x slope of BD = -1

So, the diagonals AC and BC are perpendicular to each other,
Hence, ABCD is a rhombus.

Answer 20.

7-5 2 -1
SlopeofDM—ﬁ—:l—i
SlopecfPN=8__4=f=2

4-2 2

Slope of OM x Slope of PM = %x2=—1

- OM and PN bisect each other at 90°. Hence, MNOP is a square.



Ex 13.3

Answer 3.

m = tan 30",

_ L

3
Equation of line is given by,
Yov,
X = %,
W= 1

= M

-2 3
=x-2=aFy-53
= x-Sy -2+53=0
=3V = Xx— 2+ 53

Answer 4.

m = tan { 120" — 60"}

= - tan &0°

-3

Equation of line is given by
Y=Yy
% = My

Y’ __B

3

x_
N y—?—3u'§=[:l

= I




Answer 5.

m = tan 45° = 1

ﬁ:-'f_”:-'f1
E &

Equation of line, = m

W—23
® -8
= x
= x

=

-8=v-3
-y=5

Answer 6.
Sx+dy = 11

dy = -3 + 11

W N b
4 4

_ -3

4

m

Y=Yy
%y

Equation of line, = M

-9 -3

x-2 4

dy - 36 =-3x+6
S+ dy = 42

Answer 7.
x+y =9

W = -3x + 9
m = -3

Slope of required line =

Equation of line is,

=Ky
W+ 1
+

e
£n
L] —

==x +5=3y +3
=X -3y +2=0



Answer 8.

Let | be the perpendicular bisector of AB

Slope of AB = 6-6_Z12_ 5
g4 2 &)

Slope of | i.e slope of line perpendicular to AB= %

Let | intersects AB at P,

CARPCRE =101
Coordinates of P are,
2+4 6-6
Py =P E22 E2E] a0
Equation of | is Y= slope
Koo g
y -0 1
-1 2
x—-1=2y
K—2Zv—-1=0
Answer 9.

Let MIN be perpendicular bisector of AB

DAPCPBE =101
Coordinates of P are,
-1 547
Plab) = P|2_2, - P(1,6
(ab) = P[22, 2] pie)
SlopeofﬁgB=E=£=__1
“1-3 4 2

Slope of M =2

Equation of Line MM is = slope
Ko iy
Y- & _ W
x=-1

= -2=y-6G
=2 -+ d=10
=y —-2x=4



Answer 10.
X4 v =6...01)

Zx-Zv=12....02)
Adding (1) and (2) ,we get

3x =18
=¥ =5
And iy =0

Point of intersection of given line is (6,0)

Slope of Bx + 2y = 10 s _55

Slope of required line is _?5

Equation of reqguired line is Y= slope
X — %,
y-0_->
-6B 2
= -Sx+ 30 =2y
= o +2y-30=0
Answer 11.
x+2y+1=0 —-1)
2w = By = 12 ———(2]

(1)can be rewritten as  2x + 4y = -2....(3)
(2)can be rewritten as 2x — 3y = 12...(4)
Subtracting (4ifrom (3) we get

y = -2
w o= 3
e (3,-2)

Point of intersection of (1) and (2)is(3,-2).

Slope of 2x + 3y =9 is %2

Slope of required line is g

Wy
X = %y

Equation of reqguired line is = m

+ 2

=3
= Ox-9=2v+ 4
= 3x-2y =13

gt

]



Answer 12.

+ Lo ld= x4 2y = 140-- - (1)

D|>‘<
(|-

o) =

+%=15:;~3><+4y=360———(2)

(1)can be rewritten as 2x + 4y = 280....(3)

(2)can be rewritten as  3x + 4y = 360....(4)
Subtracting (3) from(4), we get

¥ = 80

w = 30

Point of intersection of (1) and (2) is (80,30)

Slope of w — 2y = 5iS%

Equation of required line is Linlb E R

X = %,

y — 30 _ 5

¥ — 80

=-2x+160=y- 30

= 2x+ 0y =190

Answer 13.

P

Slope of px + Sy +7 = Ois =

Slope of 2y = 5x -6 is g

Since the lines are given perpendicular to each other, the product of their
zlopes must be equal to -1,



Answer 14.

Slope of 3x — 2v + 4 =0is g
I
Slope of S3x4+my+6 = 0is =
M

Since the lines are given parallel their slopes must be equal

Iz =

L —= — =M =2

2 M
Answer 15.

Slope of line py=2x + Sis S

Slope of line gx +3v= 2is _3_q

Since the lines are given parallel their slopes must be equal

2 _ 9
p 3
L pg = -6

Answer 16.

Slope ofline ay = 2x + 4 s z
a

Slope of line dy+bx=2 is ;

Since the lines are given perpendicular to each other, the product of the
slopes must be equal to -1,
E ¥ f =-1
a 4

b =2a



Answer 17.
Let PS be the median of the APQR from P

SRS, ER=1:1
Coordinates of & are,

5[8;4’3+?J=5@ﬁ3

Fquation of PSis =¥ _ ¥2= %
X=X, Xy=X%

)

We—lg 3

w=h 2-5
= 2x-10=-3y+9

= 2%+ dv =19

Answer 18.

Let CE be the median of AABC from O

S AECEBE =11
By using mid-point formula
Coordinates of E are,

g[B=2 3L pramy
z g

V=V VeV

Equation of CE is
X=Xy Hg— Xy

v-3 4-3

x=23 5-3
=S R-3=2y-6
= H-2y+3=0
=y =x+3



Answer 22.

P(0,4)

7-4
Slope of PQ = L= % =
=33

(i) tand = 1
.. Gradient =1

(ii) Equation of PQ = H: = glope

oy
Lad
]
 —

fmﬁ} K i 1 Q

Let A(x,0) divides PQ Is the radok:1
Using section formuls,

Coordinates of A{x 0] =

X k44
k+1' k+1

Equating we get

T+ 4_
k41 =0

Tk +4=0

o

L

LN



Answer 25.

The altitude through ¥ is perpendicular to Y2,

—4-4 -2

f4+5 3

= m = Slope of “‘fZ:_?2

Slope of Y2 =

Slope line perpendicul ar to Y2 will be
-1 3

m 2
This line passes through X(4,9)

Using the point slope formula,
Yo=Yy = Mix— X )
3
_9=Z(x—_4
y Six—4)

=2y —18=3x- 12
=2y =31 +6
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