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Ql

(i) arigle made with positive  axis is T’.

L =tange tan[%] |

(i} Angle made with positive x axis is 2?”

L= fang = tan[%‘] - -...E

(iii) &angle made with positive x axis is %

Lm=tang = tan[ﬁi] = tan[r— f-] =-1
4 4

(iv) angle made with positive x axisis i;-

Lom = tang = tan[%] = -\E

Q2

[} {-2.2) and (1,4)

¥a=¥y  A—-d

slope of ling = i {_E;

2 1
E o = o
4 2

(i) (at? 2at;) and [at3, 2at2)
¥a=¥1 _ 2aty - 23t _ 2

slope of line =
Xg-¥y  ati-atp G+

(i) (3,-5) and (1,2)

; =}’2‘5‘1=2_{"5}=l=i
slope of line oy =3 =
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Q3(i)

Slope of line joining (5,6) and (2,3)

Slope of line joining [Q,-E} and [:E\,-Ej

va-t  -S-1-2] _-5+2_,

Ly 65-0 -3
2 1

Here rmy = my

o The two lines are parallel.
Q3(ii)

Slope of line joining {-1,1) and (9,5)

ey, = i = i = E
Y"o-[1) 10 &

Slope of line joining (3,-5) and (8,-3)

-3-(-5) _-3+5_2
€-3 £ &

m2 =
Here rmy = iy

~ The twa lines are parallel

Q3(iii)

Slope of line joining [ﬁj} and [1,1]
1-3 =2 2

m]_:""_"‘"-'-‘-'

1-6 <5 &
Slope of line joining (-2,5) and (2,-5)
e
my 525 210 _ - O
T2 T+ 2

Heremixmzmé:-c:;--:—l ’\é% Q

o The lines areperpendicular to each other. %
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Q3(iv)

Slope of ling joining (3,15) and (16,6)

£=-15 =9

S eea 13

Slope of line joining {-5,3) and (8,2)
2-3 -1

Here, neither fiy = my nor my v = -1

o The lines are neither parallel nor perpendicular.

Q4
(i} Line bisects first quadrant,
=3
=5 Angle between line and positive direction of x-axis =
= 45

Slope of line (m) = tang
fri= tan 45°

m=1
{ii} Line makes angle of 30° wiht the positve direction of y-axis,
= Angle between line and positive side of axis = 90° + 30°

& =120°
m = tanlz20®
m = -3

Q5(i)

Al(4,8),8(5,12) and C(2,28)

12-3 4

slope of 48 = =—=4
i E-4 1
slope of BC = ol IR
9-5 4
B=28 =20
| fCA = o —
slope o e s

Since all 3 line segments have the same slope, they are parallel,
Since they have a commaon point 8, they are collinear.
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Qs (ii)
A(16,-18),2 (3,-6) and C (-10,6)
-6~ (-18) _ 1z

slope of 48 =

3-16 -13
6-{(-6) 12
| fec= =—
=EPR.R 10-3  -13
6-[-18
slope of CA = #= B
-10-186 -13

Since all 3 line segments have the same slope and share a common vertes B,
they are collinear,

Q6

Slope of line joining (-1,4)and (0,6) is
6-4

my = ﬂ_—lj -2

Slope of line joining (3,y)and [2,7) is
?‘_

iy e

Since the twa lines are parallel rmy = mq

= 2=p-7
= y=90
Q7
(i) If siope = tang =0 = 6=0

Whean the slope of aling is zero than the line is parallel to x-axis,
(i) If the slope is positive then tang= positive = 8= acute

Thus the line makes an acute angle [Gcak: .g.] with the positive x-axis,

(i) When the slope is negative then tand= negative = & is obtuse 60

Thus the line makes an obtuse angle angle [-5'::— g] with the positive x-axis. @
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Q8
Slope of line joining (2,-3) and {-5,1)
iy = 1-{-3} = .i.
5.0 =7

Slape of line joining (7,-1) and(0,3)

s = 3—[—1]=i
% geg 4

Since ry = my,, the two lines are parallel.

Q9

Slope of line joining (2,-8) and (-2,5) is

5-(-5) -g

ik =7

Slope of ine joining {513] and (111}
1-3 2

ke =

===== 1
Tty 2 0T 2 XS

o The two lines are perpendicular to each other

Q10

Slope of 48 = s RS
1-0
-2 1

Slope af 80 = —— = —
P 3-1 2

slope of A2 xslope of 8C = -Ex%- -1

o Angle betwesn A8 and 8C = %

» ABC are the vertices of a right angled triangle.
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Q11

Here Af-4, -1},8(-2,-4);C{ 4.0),2(2, 3)

Slope of AB = 227Y1 o 241
XNa— Xy -2+ %
-3
M B
Ag =3
O+ 4
| fBC & ——
Slope of 8C Fs

2
Mac =3
2+1

Slope of 40 =
244

e
Man ==
ap =3
I-0
Slape of &5 =
P 2-4
=4
Mer
o = 3
Mag = Mep and Mae = Map
A8 |cp and BC| |40
=3 2
M XM N m— N —
A I
Mag X Mge= -1

= A8 LEC

b

Mo ¥Mgp = %xn;
Mag xgp = -1

= SEC LD

Thus,
Asl|co and BCllAD

A8 LEC, ECLCD , cp L Ap
= AECD is arectangle
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Q12
If 2 points lie on 3 line [ie they are cullinear} lines joining these point have the same slope

- slope of AP = slope of PE = slope of 84

k-b k-0 :
W {l]
G- DO-h

e _ k-0

0-2 0-Hk

= -kh+bh=-kz

:}-1+RE=- =2 (dividing by kh)
a b
el ai

:ﬂ‘h +

Hence Proved
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Q13
Letmy =&, mip, =25
b i T2
14 myms
1 X -Z2x
3 |1+2x°
Case L.
1_ X —-2x
3 Yo
2x® 41 =-3x

2x®+3x+1=0
.?x2+2x+x+1-t:|

2x (¥ +1)+1{x+1)=D
v +1){2x +1) =0

2x v -1)-1f{x-1)=0
[x-1){2x-1) =0

i
X'l,-E

Slope of othar line is

L-j-’- Qar —1,—}-
2 2
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Q14

97-92 &
1995-1985 10

Slope of A8 = %
Population(p) in 2010 can be calculated using the slope of AC.

bp-92 _p=-92

Slope of AC = = = l=5lnpe of A8
2010-1985 25 2

25
Tk = Q2 = ?
—r 2p =184 =25
= 2p = 208
= B= Lt

2

p=104.50 crores

Q15

Let4(-2,-1),8(4,0),C(3,3) and O [-3,2) be 3 quadrilateral,

slop of A8 = J= {-1} el
4—E-—Ei &

slop of 8C = 3l il
3-4

=2
3-[-3
slop of DA = E—HEF—1L= -3
-
we observe that slope of opposite side of the guadrilateral 48C0 ara equal.
Hence the quadrilateral A8C0 1s 3 parallelogram.

slop of CD = ol
=
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Qle

Slope of the line segment joning the points{3,-1) and(4,-2) is

ve-¥y 2= 241 -1
mi- = = o ma=T
Xo—k, 4-3 4-3 1

Slope af  axisis 0
=g =0

If &5 the angle between ¥-axis and the line segment then

fan s = M
1+ rmyms
=| =1-0
1+(-1}{0)
-1
_T__1
&=135°
Q17

The slope of the line joining{-2,6)and{4,8)is
B=6 2 1

i Sl
-3

The slope of the line joining(8,12)snd (x, 24) is
_24-12 _ 12
] x—-8

Since the lines are perpendicular to each other
My =-1
o SRR
—_—_—
3 x-8
= 4=8-x
= x=4
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Q18

The given points are A {x,-1},8 (2, 1)and C (4, 5)
It is given that the points are collinear, So, the area of the triangle
that they form must be zero,

Hencs,

2yfya = ya) +ralva -y + %oy ~ya) =0 ---[1]
Putting the value of {xy,), (#2v2), [xava) in {i)
x{1-8)+(2)fs-(-1))+4(-1-1)= 0

—4x +2{5+1]+4{—2]=u

-4y +12-8=10

-dy =~12+8

N = =

x=]

Q19

Slope of the line segment joning the points(3,-1) and{4,-2] is

- i I R "
-}"2 }"1- ( ]- 2+1-_1.-
Ha =Xy &4 -3 4=-3 1

e

-1

Slope of ® axisis O
= ira =0

If #is the angle between x-axis and the line segment then
o
1+ s

-1-0
1+ {-1}{0]
-1

—

tan g =

. §= 1350
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Q20
Let the vertices be A4 [-E,- 1},3 {4,[!]1 CI:BJEI}JD [-3“?}.

¥a—¥y

Using slope farmula, m = s v get:
Slope of A8 () = E:E:;::: =%

Slope of CO () = % =%= %

=y =y = A8 || CD

Llsa

Slope of AD (mg) = j:E:;g = _3—l= -3
Slope 07 5C (my) = 22 = == -3

=y =my = AD ||BC

Hance, ABCD is a parrallelograrm .
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Q21

Let AB8CD be the given quadrilateral
E iz mid point of A8
£ is mid point of 8C
G is mid point of CD
Hois mid point of AD

; . . Yo+
Using mid point furmula[-x—‘%-i‘?-. et ZJ

2

Coordinates ufE-("*l,l*?]- .E'._-#]

2 2 2
Coordinates of F = (ﬂ,? +u] - [ﬁ,iJ

2 2 2 2
Coordinates of G = [-E -1,2] " [:112]

2 2 22
Coordinates of H = ['_1+ s _ﬁ] - [EJ-q.J

2 = 2

Now, EFGH is parallelagram if diagonals EG and FH have the same mid-point.

5-7 4-2
: F 2 a3 fmiN-1
Coordinates of mid-paint of £G = | —=—,— = =[__]=.[__J
i3 7] 2 4'a - A
o
LB Pk
Coordinates of mid-point of A = | —2, — m[.'_EJ.“_l.J
2 2 4 4

o

- FErH be narallalnneam
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Let the equation of the line be:
y-yy=mlx-x)

Mow,
m =0 [ Parallel lines have equal slopes, the slope of ¥ -axis is 0]

(¥1.94) = [3.-5)

Ly=yy=mx -x,)
y-{-5)=0(x -3)
v+5=10

Q2

The slope of x-axis is 0, any line perpendicular to it will have
-1
slope = —
P 8]
Also the required line is passing through the point(-2,0)
(because it is given it has x-intercept is - 2}
The reguired equation of line is
y =y =mx - x)
-1
where m = FJI:XIVI} = (-2,0)
=1
p-0 Lo (2)
y-0= %{:{ +2)
-{x+2)=0

x+2=0
XB—E

Q3

The slope of x-axis is 0
any line parallel to x-axis will also have the same slope.

therefare m=10 60 ‘\Q

Also line has y - intercept, ie.(0,b)
= [0,-2) = (¥,) @

The required equation of the line is y -y, = mx - xl] &6 Q
-(2) = 0fx-0)

: +2=0 %\'® %.
=-2
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The figure with the lines x =—3 x=2y=-13 =3 s as follows:
¥=3

x=-3 x=2

(%) i i

From the figure, the co-ordinates of the vertices of the square are {2,3),(-3,3),(=3.-2),(2.-2).

Q5

Slope of a line parallel to x-axis = 0
Since the line passes through{4,3),

The required eguation of the line parallel to x-axes is
Y=k = m{x-xij

y = (3) = 0fx - 4)

y-3=10

¥ =3

Slope of a line perpendicular to x-axis = ==

The required equation of the line perpendicular to x-auis is
¥ =¥y -m{x-}fi}
-1
- — -3
y g
k=4=0

X =4 60 ’\0
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Q6

Letx = 2 be theline equidistant from
x=-2and x =6

o
N1 S
~2-2=4-6
4-23%
A=
. Theline equidistant rom ¥ =-2andx =6 isx =2

Q7
& line which is equidistant from twa other lines, must have the same slope.
The slope of v = 10 and v =-2 is 0, ie line parallel to x-auxis,

The reguired line is also parallel to v = 10 and v = -2

m=0
Alza, the required line will pass from the mid-point of the line joining
{0, -2) and (0,10%

1p-2 8
=(0,=)=10,4%
5 =0,2)=(0.%)
The equatian of the require line is:
\,r-4=lfl|::-:-:-:l:l
=y=9

Coordinates af this point will be (0,
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The equation of the line having slope m and y-intercept {0, ) is given by:

Yo=K+

- o
Maw, = tan (150 ] Ji
and
y-intercept is(0,2)
The required equation of line is
¥ommx+C
-3
= ¥ = E +2

= ﬁy—?ﬁ-rx-l}
= x+J§y=EJ3_
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(i) with slope 2 and y intercept 3

=2, pointis (0,3)

The required equation of line is
Vo= T+ C

= ¥o=2x0+3

(i) slope = ;—1, y intercept = (0,-4)

-1
mEwE

Tha required equation oflineis y =mx +c
-1
= —x -4
¥=a

=5 Sy +x=-12
(i) m=-2, c= -3
The required equation of line is
p=yr=mlx—x,)

Since the line cuts the x —axis at (—3,0) with slope — 2, we have,
p—=0=-2(x+3)

~y=—-2%~-6
=2x+y+6=0
Q3

The given lines arex =0,y =0,

The equation of the bisectors of the angles between » =0 and y = 0 are: 60 ‘\0
. y <

—_—_— = i—

JF 07 o+ &@ Q

¥ =1y \(b %_

¥ty=1 %
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Q4

=tan '3 m=tang=13
Intercept in negative direction of ¥ - axis is{ﬂ,-ﬂ-]

Hence, required equation of line is
¥ =My +C
= y=3x-4

Q5

Here, y intercept, c = -4

The required line is parallel to line joining (2,-5) and (1,2)
Let m be the slope of the required line, then

m = slope of [2, -5} and{l,Ej

_¥a— k1 _ 2-(-5) ,:l:_?
.1:"2—.#1 1_2 _1

e

= the required equation of line is
¥ o= Imx +C

¥==-Tx-—4%

Ty +4=0
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The required equation of line is ¥ = mx +¢
Here, c= 3

Let m be slope of the required line.

Then,
m = slope af given line= -1

Slope of given line=22"%1 _53-2 _ 3 _ g4
Ko =Xy -4 -1

= m==

So, the required equation is:
¥ o= mx e C

i
==X +3
Y= 3

¥-3y+9=0

Q7

The required equation of lineis ¥ = mx +¢
Here, c= -3

Let m ba slope of the required line,

Then,
m = slope of given line = -1

j"z—y:l: 1-3 _—2 2

Slnpenflinejnining[:ﬂr,a]and{—l,l]=x - L
z M —1- 3

5
= m=-—

; %
So, the required equation is: EO ’\0

¥ =K +¢

y==-=x=-3
= &
:y +5x +26 =0 %&® Q
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The reguired equation of line is
y ~ ¥y =mx-x)
where m = tan30° -:lér
pointis (¥ = [0,2)
1

-2= =0
=8 'jﬁf’ )
X - nﬁy +2J3_. =0
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Ex 23.4

Let the required equation of the line ba
¥ =i =ralx-x)

Now,
m =slope = -3

brava) = (6,2)

S ¥y =mix - x)
=y-2=-3[x-6)
= y-2=-3x+18
=3 +y =420
=3x+y-20=10

= The equation of the given lineis 3v +y -20=0,

Q2

Let the required equation of the line be
y -y =mx-x,)

Now,
The line is indined at an angle of 458° with x=axis
. m=tan45%=1

[#yy4) = [—2, 3)

L yeyi=mix-xy)
:y-Enl{x-{-E‘]}
=y -3=N4+2
=X -y ==5
Eguation of required lineis ¥ -y +5=10

mm Wondershare
PDFelement

Remove Watermark g



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Q3
Therequired equation of thelineis
y=3 =m(x-x)
(x.3,)= [0,0) andslopeism
Therefore, y —y, =m(x—x)
y=0=m(x-0)
y =mx
Q4
Therequired equation of thelineis
y=n=m(x-x)
Sincethelinemakes an angle 75" with x — anas
m=tan75 =373

(%.31)=(2.248)

Therefore, y—y =m(x—x)
y=23=(2+3)(x-2)
y=23=(2+8)x-746

(2+ ﬁ}x—y —4=0

Q5

Let sing =

|

Thern,

= m = slope = tané‘-; 60 0\0

The equation of straight line with slope m and passing through (1, 23 is @

y =¥y =mx-x,) &% Q
3

y-2= z[.ur-l} \('b

4y-8=3x-3 % Q

3w -4y =-5

-4y +5=0 . OQ &
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The required equation of the line is

y =¥y =mix - x,)

Since the line makes an angle 60%with the positive direction of y axis, it makes 30% with
the positive direction of » axis,

s m=tan30% = :«%{angle with y-axis)
A point on the line is(xy,) = {3.-2)
Therefore, the equation of the line is:

y-yj-m{x-}fl}
r-(2)= L9
x-JPy-3-25=0
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Equation of the line passing through (x,.¥)
and making angle Awith the x-axisis;
(y—3)=tané(x—x,)

For the first line:(x;, ¥, )=(0,2),8 =§
(y-x)=tand(x-x)

(¥—2) =L1}m§]{x -0)

y=-21= \E.t'

ﬁx—}'+2=l]

For the second line:( x,.v,)=(0.2).8= E.S_E

(¥—3;)=tan@(x—x,)

(r-2)~{ a0 x-0)
_1=—2=—~.Ex

Br+y-2=0

The line parallel to +3x— y+2=0
and cutting y-axis at a distance of 2 units below the origin.

:.'=-..Ex—2
-..E.x+_u—2:ﬂ

The line parallel to ﬁ.r+_r—2=ﬂr
and cutting y-axis at a distance of I units below the origin.

_1'=—1.,|'J'.JT.T—1
Brey+2=0 <
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If 2 line s equally inclined to axis, then
g= 45° or = 135" > m = tang = 11

Since, y intercept, c=5

- We get the solution of the line as:
Vo= +C

y==%1lx+5

y-Xx=50ry+x==5

Q9

The line passes through the point (2,0).

Also its inclination to y—axis |5 135°.

That is, the inclination of the given line with the x —axis is 180° - 135",
That is, the slope of the given line is 45°

Ihe equation of the line having siope 'm' and passing through the
point [x,y1) sy = y1=mlx—xy)

Therefare, the required equation is

y—0=tan45%x - 2)

=y=1x(x=—2]

=y=x=2

= x—y—=2=0
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Q10

The coordinates of the point which divides the join of the points [2,3) and
(-5 8) in theratio 3:4 is given by (x, y) where,

oo oy, 3(85)+4(2) -15+48 -0
f+m I+ 4 7 7
_lystmy,  3(B)+4(3) 24412 38
f+m 3+4 7 7
Slope of the line joining the points (2,3)and(-5,8) = 35_ 32 = i? = __;_5

~ Slope of line perpendicular to line=m = %

The regquired equation is:

y =¥y =m(x - x)

-2-3(-(2)

49x - 35y +2229=10


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Q11

Let the perpendicular drawn fram 2 (4,1) on line joining & {2,-1) and
8 [6,5} divide in the ratio k:1 at the point R,

Using section formula, coordinates of R are;
X=ﬁk+2 d nEk"'l __{1}

e el e

PR is perpendicular to 4B
.. [slope of PR) x [siope of AB) = -1

<[

Ek—l_1

WL M S
Erk+2_4 4
k41

Bk-1-k-1 _ -4
ki2-4k-4 &
i =2 =%

ok -2 3
=32k -1)=-2fk - 1)
=6k -3 = =2k +2
=gk =5

:k-i
8

=

ratinis 5: 2
o R divides AR in the ratio 5:8
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AL BE and CF are the three altitudes of the triangle

We know,

Slope of &0 s« Slope of BC = -1;
Slope of BE « Slope of AC
Slope of CF = Slope of 4B = -1,

4D passes through al2,-2)
-1; AD passes through B{1,1}
AD passes through C{-1,0)

o e O |

Slope of BC = T R ] = Slope of 8D =-2
0-[-2 -

T ki O
=1=2 =3 3 2

Slope of AB = %2 - _3—1- -3 = Slope quF:%

Remove Watermark

Wondershare
PDFelement

So, for 40, we have
¥=¥ -m[x-xl}
=y-(-2)=-2(x-2)
= y+2=-2%+4%
=N+ -2=0

And, for BE, we have
¥ - =ml”_xl}
:yu1=§[x—1]
=2y-Sw+1=0
And, for CF, we have
Y= =m{""'_xl}
=y-0= %{K+1}

=x-3¥+1=0
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Q13

The right bisector #Q of 45 bisects A8 at € and is perpendicular to A8,

The co-ordinates of ¢ are = [%, - ; 2] = (1,3)
sg

and slope of 20 = -
B @ slope of AB

-1 4
e | [P,
L aa

The squation of PQ is

(v-3)=-2(x-1)

Y—3=-2x+2
Y+2xw =5
Q14

The line passes through the point [—3.5]
go (xyu¥1)= (-3.5)

The line is perpendicular to the line joining (2,5) and (-3,6).

-1 -1 -1 -1

m= o B
slope of line joining (2,5) and {-3,6]) ¥a-¥; 6-5 -1
Xg-¥, —3-2 5

sm=5

Hence, equation of straight line is
y-yp=mix-x)
y-8§=50x(-3))

¥-5=5v+15

Sx-vw+20=0
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The right bisector PQ of A8 bisects 48 at © and is also perpendicular to A8,

3-0
Slope of 48 = =3
P 7-1

Now,
(slope of A48) = [slope of PQ) = -1

. slope of Q= _—31

Co-ordinates of ¢ are = ﬂ,ﬂ n[E,E
2 Z 2 2

- Equation of right bisector PQ is

[ﬁ,,_z] - 2[x- 3]
2 3 2
gy -9=-2x4+3
X+3y =0

Ql6
Ecuation of the line passing through (x.y, |

and making angle & with the x-axis 1s,

\y=-n |=tal191x—III

Here | x,.y, =112 .angle with y-axis 1530°
. angle with x-axig 18 € =00° - 30" = 60°
Y-y i=tanfix—x|

(y-2)=(tan60" ) x -1

y-2=\/§x—‘ﬁ %)
Br-y+2-43=0 & Q
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Q1(i)

Here,
(#4v1) = (0,0)
(x2y2) = (2,-2)

The equation of the given straight line is:

RPN - o T
= yon= 2k
= y-0= E-UE[X~E)
—2X
= - —
2
= ¥ o= —x

. The equation of the line joining the points (0,0)and(2,-2)isy = -x

Q1(ii)
Let d[a,8) = [%yv,)
B (2 +csine, b +coose) = (4s¥s)

Then equstinon of ine48 15
= y-p =L
K=y

b+cc1_:us.x—b [w _H}
S+ CE5MNE -3
coota
- ceote 4
Csinea

= y=b=

= ¥y -&

<
= ¥y - & = cote (5 - 3) 60 :\\'O

The equation of the line joining the poirts (#,8) and {2+ csing, b 1ccosa)isy &= :u%{%&(b
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QAi(iii)
Let Aa,-a)be(xv,)
8 |b,0)be[xy,)
Then eauation af line 48 15

- y-F|=£llﬁ{H—xﬂ

= yta-2E g
= y+a=%{x—ﬂ]

= ax - by = ab

. The equation of the line joining the points (0,-a) and (b,0) is ax - by = ab

Ql(iv)

Let A (a.b)be [xv)
Bla+h.a=b)bafray,)
Then eguation ofline A8 i

= F'?i“ﬁ-—yt{”'xri

XE—X
_b-h
i 2
= v a+b-a[x a)
=3 ,—b=a_2b[x—a]
D
= by -b® = ax - 3° - Zbx + 2ba

i

[a-2b)y -ty +b%- 2P 423b-0
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Q1(v)

Letﬂ{xlyijbe[aﬁ.-f-]
1

8 [xzy2)be [atz, -;:—]

Then eguation of ine A8 s

= y—ynizzii{x—x]
2
S
Lt Bup
et y-i:M{X_af]
ty  atyta(fa- ) '
E] -1
== F_EEE{X_atii

= oy + & = 2ty + 1)

. = . e 2.
. The equation of the line joining the points [arl,?] and[atz, ?J i Loy + X = a{tl +t2)
1 2
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Q1(vi)
Let Afx, )be(zcosax, 2 sine)
&8 fxzyz:lha[a cos d,asin ,ﬂj

R e

san g -asina
acos §-acosa

e —es

= Y =asing = [ = acosa)

- ¥ —asing = (x - #cosa)
a[—Esin‘a_"]sin['ﬁ+m]
2 2

cns[m+ﬁ]
= ¥ = asing = = [« - acosa)

S w+ f

2

— Ncui[m;“&]+}‘sinm;“&-amsa;ﬂ

The equatian of the line joining the points {scosa,asina)and{scos g,asin g) s

xcos| <8 +y5inﬂ= ame® =4
2 2 2
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Q2(i)

Let A{1,4).8(2,-3),C{-1,-2)
Then eguation of A8 is

o =¥
s BB )
<94
= {x-l]

y—4=;—?[x—1]

y-4-

Tx+y =11
Equation of side 8C is

y-¥z= %[’f =)
2- (-3
-1-2
y+3s= i{x—?]
-3

y-(-3)- (x-2)

¥x+3p+7=10

Equation of side AC is

Y5 ¥
BT s U 7)

==
¥4 =t~

y-4=3[x-1)

¥y-3dx=1
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Q2(ii)
Let 4{0,1),&({2,0),c{-1,-2}
then equation of side 48 is

=Tl
e (¥ - %)

¥-¥
Ha =Xy

0-1
y—l-ﬁ{x—ﬂj

-1

) g,
v-1-2H)

X+2y =2

Eguation of side 8C is

Eguation of side AC is

Fa—¥

-2—=1
e e

y=1=3(x-0)

¥y-—3xr=1
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L

era (-1 8)belxy )
£{-2,-8}bafeyy]
o5 -Ejbe fravs)

ledian s aline segmant which joins 2 vertex to the mid-point of d2 side opposite to it
Lat D, Eand F be the mod poiets af sides AR, 80, and C&,

Then, using mid poirt .f'n'mu«'-a["lt—ﬁ,%J wa can fing the coorcinates of 0, E and F as
-=
3 M -
D_l-3+,.l-';-ﬂ_,_[_1 —;?J
2 2 i Z
e, —gh
E-[ 1.EIE. E':,-[z 1
z z 1
kY
=[-1-3 E--'?:.=[_2|£]
2
Eguator of median AD 5
[T
vy 22 ()
;l_?-r;. [ .
¢ -1
=B 1‘{:]1 Pa—gred) '_""r1-“5'i-”[1-—]]

95 vy 50

Eguator of meadian 85 15

o = W
'J'"!." :{.’I"-'.". _x1"‘
3 Moo= Ay [X !

~1-[-% - a
L= = B LS RUP )
A
B
¥49m E{.-r #3)
By +45=8x =04
fx=Ey-Flal

Eguadon of mediar CF is

R - Sl e B D |
¥¥1 o, [ - =)
_E—{—E - i
= -aj-a'_E—_S{x -5} {c‘;’s,-gj.f:[-z,?]]
3+15 ;
r-rE-z ‘_?1‘:{-.':}

12w = 14y = 4?'-. o 60 ‘\O
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The rectangle ABCD will have diagonals AC and BD
AC passes through Ala,b) and Cla',b’).
Thus equation of AC is:
Yy=¥1 _ X=Xy
Vz—V¥1 X2=X1

y—-b _ x-—a
Tb-b a-a
=(y=>blla'=al=(x=a)lb'=b)
=yla'—a)—a'b+ab=x(b'-b)—ab"+ab
=yla'-a)=x(b'-b)—ab"+a'b
=yla'—al-x(b'=b)=a'b-ab’

BD passes through Bla',b) and Dia,b").
Thus equation of BD is:
y~¥1 _ X X
Ya=V¥1 X3—X3
p=b _ %=q
T A—E - Al
=(y—blla—a")=(x—a")b'—b)
= —yla'-a)-ab+a'b=x(b'-b)-a'b"+a'b
=a'b'—ab=x(b'-bl+yla"-a)
= x(b'-b)+yla'—a)=a'b' —ab
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Equatian of &2

IRt i iy

s g )

y-l--—.—u_lj:x-ﬂ:] [-.~s[|:| 1),C 2 uj]
E-D ¥ ¥ 4

2y -2= =¥
¥+2y =2

Ois mid point of 22

S0,
b= X:-F?i':'}";"‘yg _[0+2 1407 _ 1.i
2 2 2 " 2 2
. Equation of the median 450
PO e i TP
¥y Xz_xlix x4)
1 5
{zj—E-I_E b= (1) = 2 (x +1) W Af=1 2]9[1 1]
F ot 1_[_13 _2 1 [ £ L] JE
4y +8=L5x+5
Sx-4y-3=0

Q6

Theequation of thelinepassingthroughpoiats(—2,—-2)and(8.2)is
+1
¥
2x—5y—6=0
Clearly,(3.0)satisfies this equation which meansthat theline passing through ( -2. -2} and(8.2)
alsopasses through(3.0).

Hencethree points are collinear.

_v+2=I

(x+2)
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Let A2 be the line segment
Let # be any point which divides the line segment in the ratio 2.3
then using section formula
fxy # rroe, Ty + oy,
fam T Tiem
where/:m:2:3
2(8)+3(3) _1649 _25

== =—=5&
243 5 5
2+3 5 5
Mow 2 must lie on the line, where # is (5,3)
y-x+2=10
=3-(5)+2=0
-2+2=10
0=0

Hence, Proved

Q8

The line that bisects the distance betwsen the points 4 (3,5),8 (3'6') and
between C(-a,b),0 (a'- b') means a lina pasang through the mid-point
of 48 and CD

a+s' b+hb'

mid point of 48 18 | — ,——
i )

-a+a' b—b']

mid point of CO is —
P [ 2 2

Equation isy -y, = m{x - x,)

F-Y:*iz::{x'xﬂ
el
_[b+b)_ g-%.-g-%. o 3+3
iy > 5
(55 -0 QK@

2ay-2b'x =ab-a'b’ %
XN
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In what ratiz is thz line joining the points(2,3) and (4,-3) divided by the line passing through the points
(6,8)and [-3,-2).

Let the equation of lins A8 joining the points (6,8 and(-3,-2) be
p-yi=mix )

_¥amk
Y. ¥r=s ,»:I{” #1)

y=B=_

10
y—B:i—[r—ﬁj

gy -10x =12 —(1)

Suppose the line joining (2,3) and [4,-5) i< divided by the line Oy — 10x = 12 in
tha ratio & : 1 at the point {x, v, then

kHJ+1F)5,,*P4}+IﬁJ
k+1l 7 k41

¥ =

Substituiting in equation (i}, we get:

R E+1
=Lk + 27 -k -20 =124 +12

af Sk 3}_”}[41-.,.2]:12

=97k ="5

:::k--Ew-
97
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Q10

The quadrilateral A8 CO has diagonals 4C and 85,
The required equation is

Since, A(-2,6),C (10, 4), the equation for AC is:

4_6 2= ¥
F—ﬁ=m_—Hj{x—[—2}} y—y1=i2_i[#-h)]
y—ﬁ=_5£|fx+2}
y-6=2012)

By =30 & = =2
X+By =34 =10

Since, & (1, 2),9 ET,E}l the eguation for BD s



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g
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Ly=124.942, T, =20
Ly =125134, . =110
Egquation of line passing through

[L1:€1) and [Ly,C;)

=Y,
L Ll_[cz_cl]{c Ct}

125,134 = 124,942
110-20

L-124942 = [ {c = zu]

a,192
an
182

Qoooo

L-124.942 = —2_fc - 20)
1875

L =124.0942 =

{C - 20)

L-124,942 = {c-20)

4 20
= C+ 124942 -4
1875 X875
4

-~ 1875

L

=/ C+124.8599

Q12

Assuming xbethepriceper litre and ybe the quantity of themilk
soldatthisprice.
So thelinerepresenting therelati onshi ppasses through ( 14,980 Jand (16,1220
Soitsequationis

y—gsazlgigfzfgfx—14}

¥ —980 =120(x~14)
120x— y—700=0
When x=17120%17 =y =700=0

y=1340 @
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Q13

Let AD be the bisector of 24
Then, &0:0C=A8: AC
Mo,

48| = \ff4 -0 +(3-0) = 5

ac]= J{+-2)" +(3-3) =2

B e T o=

= 0 divides BC in the ratio 5: 2

So, coordinates of D are{‘r”‘z”:' 5“3“"3]:[15 15]

5+2 ' §+2 o T
» The eguation of 40 is

1B
y-3=|L (¢ -4)

L
7

15-21
=i

ﬂv—3=3ilix—4l

- 3y-3)=x-4
=x—3y+9-4=0
=x¥—3y+5=0
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Q14

The required straight line passes through (D,D]end trisects the part of the
ling 2 4 v = 12 that lies between the axes of coordinates,

The line 2x +y = 12 has 4(4,0)and 8(0,12) as x and y intercepts.
Let # and @ be the points of rrisection of 48,

Since P divides AB in therabto 1:2, coordinates of P ara:

1(Dy+2(4) 1{12)+2(0
£ (Lz[ )1 1]+2”"['g'4]

Since Q divides Ba in the ratio 1:2, coordinates of Q are:

5 s 2(03+1(4) 1{0)+2(12) _[i EI]

142 ; 142 R

Eguation of line through {D,El:l and 2 [-g 4] is:

Equation of line through i:I:tJl:I} and q[%,ﬂ] (=F

i B0

{x-ﬂ}n Bx

¥ =0
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Q15
Ty
12][{_}{=D ..-<_ w=1
AT E(L1
s
- %, o f
bAT e g e y=1
G
e .
0.6 = #E
. e
gt
T R
04t g .
S e
- g
w2t Er T
. TN ¥=1
s 5 1
f1 D00} 0!1 :Iz u|3 0!4 u!_s uls nlr uls 0 1: “_D;'-:J'l 1|1 1I3 1!.+ c
¥ L
-t

When we draw all the given equations of lines on the graph we get
the points of intersection A[0, 1), B(1,1), C[1,0) and D(0,0).

Let d, be the diagonal formed by joining the points B and D.
Let d, be the diagonal formed by joining the points A and C.

Equation of the diagonal d, is given by,

(- -5t
(1) 1(x-1)
Vo= ¥

Equation of the diagonal d, is given by,

- 1= 270 g

1-0

(v-1)=-1(x)
W =1

—
—_

~ The equations of the diagonals are v = x and v+ x = 1,
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i

If(2,0] and(0,b] are the intercepts of aline then the intercept form of equation is

Xelaa
a b
Here, a=w3,h=?

The required eguation is

2 itad

3 2
=2x +3¥ =6

(i} 1f{z,0)and(0,b) are the intercepts of a line then the intercapt form of equation is

.
—_— w1
b

a

Here, 3=-5b=6

= The required eguation is

i+£ :1
&

-5
=65 -5y =-30

Q2

The equation of straight line in the intercept farm 1=
b ¥

—4+==1 --[1

S (1)

If {1) passes through the point(1,-2) and has equal intercepts (a=b = &), we get,

Tmmﬁm[ﬂ QDQB
_—+_—1=1
x1-|-y=—1 ’\@K Q
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()} Intercepts are equal and positive
= amwh=f

The eguation of straight line is
i
—+-wl ---11

/ ()

=

Since this line passes through (5, 6) and a=b=k, we get:

5 6
— =1
koK
& =1
® ¥ .
3711 a1

DN ryml]l

{ii} Intercepts are equal but opposite in sigh
Let, a=kb=-k

Putting inf1), we get,


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

mm Wondershare

Remove Watermark g PDFelement

Q4

The ecuation of the given lineis,

ax+by+85=0
L

g
a b

./_E o _E"\
It cuts the axes atA| —,UW andl B| 0,— |
R S T B

The equation of the given lineis,

2x-35+6=0
:£+£=l
3 2

It cuts the axes at O =30 jand 21 0.2 1.

The intercepts of both the lines are opposite in sign

:>|r£.ﬂ wH|=—|,—3;.I[?l] aFict |fﬂ,_—8]=—[ﬂ,z|
Lo J b

-8 -8
=—=3 and —=-1
o b

-3
:>a=? and H=4
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Let the intercepts on the axes be (5,0} and {0,a).
Then,

Fxa=25

a® =28

g =25

{Igr‘u:uring negative sign because it is given that the intercepts are pDSiti'-.-'E]

=a=b=5 ([given theintercepts are equal)

- Putting in equation of straight line

ATl
e U =
3 b
i+£=1
& &
N+y=5


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

Remove Watermark g PDFelement

The ecquation of the given line 1z,

a b

It cuts the axes at 4A(z.,0) and B(0.,5).
The portion of A5 intercepted between the axis 18 5:3.

3 5«0 3x0+5xh
e Bt 'aulclk':L
B
:}p_|r3d ib\]
.8 8

The line 15 passing through the point (—4.3)

3a 3h
syl enn Sy
b 8
-32 24
3 5
. The equation of the given line is,
X ¥ .
A
3 5
—~3% %
32 24
Ox—-20y+96=10
Q7 OQ,
The line interce isli i i Q ’\\
pted by the axes are(s, 0)and{0,b), If this line segmentis bisected at point(e, 4 C)

a+0 0+h

then — i A& [Using mid point farmula) % &@
3=2ab=24 & Q
The sguation of straight line in the intercept form is \® %,
Fulad %

: L

X

=5 NCH

it}
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Suppose P =(3,4) divides the line joining the points 4 {2,0) and 8 {0,b) in the ration 2:3,

Then,
g SIOPHRAE o B
243 =
2B
4: M:}4=%:>b=lﬂ
243

- Ais{s,0),8 isf{0,10)
Equation of line A8 Is
o

510
2x + v =10
Q9

b
B{a,b)

R(h,k)

N

0 Ala,0N 73

Foint (k) divides the line segment it the ratla 1:2
Thus, using section poinr formuia, we have
2xa+1=0

1+2

M=

and
2=+ 1=xb

=1z . 0®
Therefora, we have, 60 s\\
O

20

h= = andk=% @
=a 3—2”undb-- 3k _ &% Q
0

Thus, the carrespanding points of A and Bare [iﬂ] anra {03k} 6

Thus, the equation af the Iine Joining the points A and B is Q
y—3k _ x—0 Q &

ETE) 5h N O (b
G__
ﬂ . @
_—.;—%[F—E.‘{I:xxﬂh Q\
= _3hy+ Ok =6ky )

=Zkx + hy=3kh ’\Q
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Q10

Let equation of line be

XK
—+i-1
a+b

thena+b=7 andaz0andbzl
P S e £

g V-3
The line passes thruugh[—E,B_]

-3 g
= —+ =
= T-3

1

= _21+33+83=T73-3°

= -214+113=7a-a°

=&’ +44-21=0

= A=3or -7
3=-7 (a5 320)

La=3andb=4

. Eequation of line is

e
_+i= 1
2 4

or 4x + 3y =12

Ql1

Let equation of line be Al |
a b

It is given[-4,3)divides the line joining A[2,0)and &[0,b) in ratio 5: 3

{%’*,%}[4,3)
2=z -32
—=-4 = a=?
<
And N O
%=3 = b=% 660 c’)\'\

. The equation of line is \@&% Q

Sl +5_y=1

_DS;’EQX Elzl:ly +96=0 Q% &Q
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Q12

Let equation of line be
X
§+§=1
then a=6+5
al ¥

b+5+5=1
It passes through (22,-6)
22 6
b+5 b
= 22h-6H-30=h%+Eh
= b?-116+30=0
=hH=5 ortG
La=100ar 11
. Equations of line are

i+£=1
10 5
orx +2¢ - 10=10

and

e

i+£= 1
11 6
Bx +11y =66
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Q13

The equation of straight line is

Y- ¥y =mx-x)

The line passes through (x,y}ie, (1,-7) and meets the ates at 4 and 8
= A pointis(a0) and 8 is(0,4)

Ae 3

BP
o ey ly,+myy
Tem ' lam

[1m=314,(3,0) = [ayi),[0b) = (xa¥)

sing section formula

7 =40 ;
then 4 [E, D],B [IJ, T] putting in (1)

¢ -2 +49 =10
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Q14

¥

Let the equation of line be§+ - 1

anda+b=19
Lh=0-5
.. Equation is

£+ y -1
a 9=a

and it passes through(2, 2)
= E-i- 2 =1
18-2a+23=9a-3°
a%-93+18=0

a=6,3

b'z;ﬁ

The aguation of line are
X ¥ & ¥
—4+==1 or —+==1
& 3 3 6

2x+y-6=0 or x¥x+2y-0=0
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Q15

P (2,6) let 4 be the point on x-awis{x, v}
= Aa, I]l
(X300
& be a point on y-axis
= 8 {0, b)
[*3-F3)
fig+rmny lyg +imyy
f+m ' l+m

Using section farmula x =

fim=23

2=2{n]+3{n]
2+3

=10 = 3a

10
— B jpsin

% 2(b) +3(0)
243
=30 =2h
=h=15
» Point 4 is [%.D],{DJIEJ

aquation of line A8 is

¥a=¥i
Yy om e | X =
YY1 ﬁ’z'?ﬁ{ 1}
y‘-D—IE_lE[X-}.E]
e 3
3
—MIEXB[X—E]
10 3
Q0
2y = -9x +—
F 3
Qx + 2y =30
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Qle

The equation of line is

£+£= 1

a &
Herge,

a-h="72
ar a=2+4
Xy L
b4+2 +E [1}
It passes through(3,2)

3 2
+—=1
b+Z2 b
3h+2b+4=5b%+2b
b -3h-4=10
=h=4 0or -1
=a=6 or 1.

=1

. Equations of lines are
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Q17
The line 2x+3y=6 cuts coordinate axis at A ({3,0) and B [0, 2],
The portion A48 intercepted between the axis fs trisected by points £ and @

AF 1
w— == ahd AL
fa 2 Qe 1

= Coordinate of 7 = IXD+SXEJIXE+D = EJE
3 3 3'3

. . 2=0+2=1 4+0 2 4
= Coordinate of @ Btk j G- G P, =
3 3 2 3
e
Equation af 0@ = v -0 = g [x -0}
s
3y = 4x
2 g
Equation of O = v -0 = ? [ - 0)
1 g
3
=3y =0
Q18
The equation of the given lineis
3x -5y = 15
L
£ 3

It cuts axis atf5,0) and{-3, 0).
The position A& intercepted between the axisis 1:1

p:{EJ__Ef]
2 2

Theequation of thelinepassing thmughpoint[l 1}

3

1+2 Q)
y—1= 2[.7:—2:]
2—% \(&% Q
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Q19

The equation of the grven hne s,
ax+by+o=0
ax by ==¢
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Ex 23.7

Remove Watermark .- Wondershare

PDFelement

Q1(i)
P =5,0=60°

XCOSx +ysina=F

= X Cos60" +ysin6D® =5
= xx£+}r'x£=5
2 2

= X +~3y = 10
Qi(ii)

P=da=150

X COSax + ¥ SiNa = P

= X cos150" +y sinl50" = 4

= —xx£+}r><l:fr-
2 2
= —nﬁx+y=8

Qi(iii)
P =8a=225

X COSex +y SiNa =P

= ¥ C05225 4y sin225" =B 60 ’\0
= -xx%-yx%-ﬁ @

=  x+y+82=0 %
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Ql(iv)

P =8, = 300°
Xcos+y sina =82

= x cos300° + ysin300° = 8

= x;.(i_yx£=5
2 2

= x—-\Ey=lE

Q2
Given, Inclination of perpendicular line (L) passing through ongin 15 30°

1
= Slope=Tan 30° = ?5-

Slope of perpedicular line (M) which is perpendicular to line L 1s -Jr?:

So equaton of line Mis ?“—ﬁx+c:
Given perpendicular distance from ongin to line Mis 4

4=S= =8
2

So equation of line M1s jr=--.[3_'x +8
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Here,

p=4and x =15"

The equation of line is

—--(1)

xcoslE +ysinls =4

cos15" = cos{45 - 30) =c 05450530 +sin 455in30

[ cos(6 - ¢) = cosécosg + singsing)

XCOSa +ySina = p

I 3.1 i
"yx?x:’znx-i'
1
“zE e
sinls® = sintq-b' -E‘I:I) = sin45cos 30 cos45sin30
1.8 1 .1

= 3x~2—uﬁx§=${~,ﬁul]
Putting in (1)
xxﬁ-g‘ﬁ+1}+yx-gﬁe={\5—l)= 4
x(B+i)+y[E-1)=842

Q4

Here P =3

af 5
and & = tan™!| =

:bm5a=1—2,5imx -
13 13

Equation of straight line is:

X Cosa+y sine =P

()5

12x +5y = 39

mm Wondershare
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0| =

Here P =2, sina =

242

= 0So=—
3

The equation of straight line is
XCosa+y sine =P

x[¥]+y[%]-2
2\155(+_'|.-’=5
Q6

Given:
P =+2

g
t o]
an o« 1o

The equation of line is
X COSa + ¥ Sina = 1P

12% +5y+26=0

mm Wondershare
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Here,
£ = perpendicular distance from origin =7

&ngle made with y-axisis 150°,
~ Angle made with x-axis s 30°

N

cose = cos30° = =5

sing = sin30° = %

The equation of line is
X COSa+ Y sina = P

X[§]+y[%]-?
Bx +y = 14

Qs

Wehave,
-\EI+}' +2=0
—3x— y=2

[ %x{;)y 1

Thissameas xcosf + ysinf = p

== S 1 . O
Therefore.cos@ = T,smﬂ --Eandp =1 60 cﬁ)\\

8=210"mdp=1 %)
T

6':? andp=1 ,\fb&% Q
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Perpendicular from origin makes ar angle of 20° with y=amis, thas making 60° woth x-axis

Asrea of triangleis = EIEHE
1 2
Sx2P x% - 9643

anJ3 w45
pe. 203 x s

- AR w2 Pl wEnd
P.]_E
XCOSx+ Y SiNa =85

X¥oos6l +vEins0” - 12

B
XKEIY? B

¥+ oy =24

Q10

o= 30°

area of tnangle = %

area of triangle = Lpegna, ol
2 NE)

; 1

5|n3‘]—§

1 2p 50

EXEPKEE ﬁ

p2=5_u_xl{3:=25
F 2

DG

X COSa +VSina =35
¥ cos30" +ysin30° = 15
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Ex 23.8

mm Wondershare
PDFelement

Remove Watermark g

Ql

The equation of line thruugh[l,z}and making an angle of 60° with the x-axis is

x-=-1 =2
cos60%  singod
X¥X=1 y=2

r

where r is the distance of any point on the line from A(1,2),
The coordinates of # on the line are

1 ]
[1"" 5 2+ 2 ]

and
Fliesonx +y =6

Br

1+£+2+_.ﬁ
2

2
a]

arr = =3 -1

1+q§ {\E }
Hence length AP = 3[\5— 1)

Q2
The eqastion of ine &
X% _¥-8 s
EU!l Bl =
A

&

10,3
2

+3bz%’+zu+1u-u @ Q
Tl32 %\,0
s —

L+ 1243

lenze, length 24 |z 1“2‘1;—2_5 ‘\’\\O @@
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The equation of line is

M= =1
COSc  Sing
x-2 y-1

m
—
-

+

b
T

+

[
S

=

(=

3

%

+

]

R

+

=

il

o

The length A8 is ¥ units
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Q4

The required line is parallel 0 3k-1y+ 1=0

. Glepe ofthelire = slopeofax 4y 11 = _+

tana ,.3
F

= 517 2 d B
=55 I'J:—E an CQSKE

The mnuaticn Af line is

X+d  y4l
+ =
CoSc: SN

= F

O e W) R
4 3

£ E

=xmB and y=2
or
N=ml and y =-4

= 8. 2} and (C, -4] are coordinates of two paints on the line which are at a distance
of § units from (<, 1)

Q5

Thaejdzicr cilrsis

oMy ey e
s dig

uy

.
=z oreaEfand g o=y leosnd to \c)

f}:;r]_" casg, J.."5||'u:'-;I lle g + e —2 = @

I L Tl P SR L R R 2& Q
= tr{azose bsas)= o oawy by %

; RLSTE F st T
- =
SIS S I Eory
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Eguation of line is
x-2 _ y-3
cos45°  sin45°

.:r-:FE-+E and y-é+3

r r .
P + 2, +3| lieon2x -3y +9=10
[:5 S ] g
_,_2[r+2-4r2_]_3[r+3u§]+g=n

=r

V2 NE]

S2r+4 -r-902+92=0

= F = -'-1-1;5

- The paoint(2,3)is at a distance of 42 from 2x - 3y +9 =0
Q7

Equation of the required line is

}':’—3:}1’_—5:!_ ___{1}

Cosax  Sine

tane = 1 = COS@ = & and sina = 1
2 N3 J5

;. equation is
X=3 y-=5
] o
5 5
2 1
orx s —r+3,¥=—7r+5
V5 V5
2r r ;
£ +3, +5| lieon 2x+3y = 14
[IFE E ] :
L. <

r=A5 (re-E) %
- Distance of (3,5) from 2x +3y =14 s A5 units Q &Q
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Q8

Slope of the line = tana = %

: 3 4
LSine== and msax= —
5 5

~ Eguation of ling is
x-2 y-5

Cosx  Sino
Xx-2 y-=5

= —_—

4 3

5 5

=r

=r

4 3ar
orx =—+2 and = — +5
o 35 y c +

then P[%+2,%5] ieon3x+y+4=0

4 3r
L3 —+2|+|—+5(+4=0
[Fe2)+(5 )
15

—r =215

5

iII_S =5
15
= 5 units

Fm

mm Wondershare
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If mis the slope of the linex - 2y = 1, then
= tand = 1
2

1
2
. 1 o
L sihf= —= and cosf=—
NG 5

The equation of line is

-3 k-5
cosg  sind

F+3 and vy =2 _—_r+5

1
°F

4r + 645 + 3 + 155 = 14,5

7r = -7-5
b
r=~%
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Q10

Slope of required line

3
= slope Df3x—4y+8=lil=1=tar‘|-9

- Equation of required line

and Pliesin3x +v+4=10

o3 ir+2 + 3_r+5 +4 =10
3 5

= 12r+30+3r+25+20=10
=15 +75=10
=r==5

Remove Watermark
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Q11

The slope of the line =1

tangd =1
oro==2
4

.. Equation of line is

X+1=y+3=r

ey L
cos — SN —

&4

or

r r
¥=—o-1and v=_"o-3

B TR

r p_—
2l —=-1, -3l ligin2xw+y¥ =3
E 5

The distance of 2x +y = 3 from (-1,-3) is e units
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Q12
Styd=0 —I
x+dy-d =02
P15

Let(abjlieon2; (cd)onl
we get 3a+db=l 3
Jed=4 ——A4

From midpoint formula, we have
Fo=2 5

b+d=10 ——6&

Solving 3 and 5 we gat 4b-3e=-2 —]
Solving 4 and 6 we get Sc+b=14 — 8
Solving 7 and § we gata.:ﬂ__i%

Substitute ¢ in 5 we get 2= IEE

Substitutz above values similarty in other equations we get
() =(':’3—1,i—f)
198-32 83

Slope of line conneching above pomntsis T T

Requird equation of line 15

83
F—:FE{I b

35y-1T5=83x—83
83x—33y+92=0
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Q13

The eguation of any ling passing trough (-2, -7) is

X+2 y+7

oS Sing o

& and C e atdistance r and {r +3)
Thus, Coordinates of 8 and € are {~2+ rcosg, -7+rsing] and (-2 +[r + Jcose,-7 + [r +3]sing]

B lies on 4+ 3y=12
= af-2+rcosg)+3[-7+rsing)-12 -1

C lies on dut Sy=13
= af-2+{r+Jcose)+3[-7+[r+Asing) -3 ---f1)

Submacting {iy from (2]

12 cos&+9cnf = -2

= 40058 = =3 {1 = 5ing)

= 16 cos 8 = Er:l+5|n26'—25in|9!
=16{1-sin?8) - 91 +5ir? 5 - 2sing)
= 16-158n" 8 =0+ 05t G- 13 &iné
= 25sin®8-1Bsind-7= 10

= 25s5inf g~ 255ing +78ng -7 =0
= 25sin@ [sing- 1)- 7 [sing-1)=0

5Ng =1, 5iné = b
25

MNow, sinf=1=eas8=0
cxeZ=0 ---f1)

and ifsind = f then coséd = 2—4
25 5

R+ 2 y#T
% T
B5 2k
= TwEdy +182=0 ---(2)
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Ex 23.9

(i} Slope intercept form (y = mw +c)

\Ex+y+2=lj
:>y=—u@x—2
=m=--f3, c=-42

y-intercept = -2, slope = —~..'[3_

(i) Intercept form A S
a b

«Ex+y+2=lj
=Bty =-2
ALy

-2 -2

A L
::»£+_2 1

Ne]
= ¥ intercept = —=, ¥ intercept=-2

3
i} Normal form (¥ cose 4y sine = o)
ﬁx+y+2=[l
::»—ﬁx—y=2
:>[£]X+[i]y=1
2 2

:>CDS|I=§=IIISEIDD and 5ino:=_2—1=5ir'|21EI':'

=p=1, a=210"
Q2(i)

I+£}'—4=0

Divide the equation by 2, we get
RSSO

_—X— =

- G i

xcos 60+ ysin 60 =2

So, p=2 and &=60

mm Wondershare
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Q2(ii)
X+y+2=0
eyl

Dividing each term by .,,‘{1)2 +(1}2 = A2
al ¥

-
£

s I A
E E !

Comparing with x cosa + y sina = p

cosm=""L s _1, p=1
2 N

B oth are negative

e 15 in III quadrant

ﬁa:xf*:-ﬁ-:EESG
4 4

Q2(iii)

X-y+2+2 =0
-x+y=2\f"£

Dividing each term by .q,lﬁl)z +(1}2 =2

Xy
e E"
Comparing with x cosa + y sina = p <
OB = s, HRES p=2
E T E @
a 15 in Il quadrant
2R
3
"y

i T
== —t—=
4 &

=135 p=2 OQ &Q
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Q2(iv)

X-3=0

X =3

Comparing with x 0sa + ¥ Sinae = p
cosa=1

=cos0

=a=0
D=3
Q2(v)

y=-2=0

Y =2

Comparing with x cosa + ¥ sina = p
sine = 1

T
= —, =2
i p

Q3

o | *

+£=‘I
!

The slope intercept form is

Wo= w4

0] =

+§=1 @
Br 13y = 3b 60 ‘\O

Fv = —fw + ab

Thus w-intercept 1= &, Q Q
Slope = ? ‘\\\O @é
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The normal form (s obtaned by dividing sach term of the eguation by T B
2 = meffinant of x

b = coefficent of v

WAy ed4=0 —--fl}
I — 4y = -4
“Axsdy =4

Dowiding =ach term by 1“—3}2 +{4-}2 = fa+16 =425:=5

- :-'.- 4

— i =iy

5 55ll 5

=p5-= * for equation (1)
&

Alzo

2y +dy-5-0 ---[2]

Sy sdy =5

5 .5 t
o= E R for equatan 1.2]
Comparing P of {:I.I and{ﬂ}

vie conclude that 3x - 4y + 4 = 0 is nearest o origin
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Feduce dx + 3p + 10 = 0 1o parpendicular farm
45 43 = -10

=4y -3 =10

Dividing sach term by ,_I'i—d-]z +{-3 SECE (VAT S o

—4x 3 1 2
5 5}'I 5

=y =2 o fly

Ex =12y +26 =0

Sy - 12y = -26
Dividing sach term by ,ﬁ-E]E +{12)% - e r 44 - JTES - 13

-5, 1226 _

RS e e
13 13 i3

= pp=2 ---[2
T + 24y = 50

Dividing aach tarm by ,ﬁ?f i {24)" - A0 576 - JB2E ~ 25

?_H.'.Ey -—— =2
25 25

Hence, origin is eguidistant fram all three lines,
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-.J@x +y+2=0
nﬁx +y =2
3=y =B (3
So,
D:|58=—\|"§,5in5'=—1

1
tangd = —

NE)
&= [J]’ +£]

a]
=180*+30°
8=1>210°
p=2 [Frn:nm equation [1]]

Q7

The intercept form of equation is

= ¥-intercept = 3 = -2 &% Q
y-intercept= b =3 6\'®


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/
Remove Watermark E® Wondershare

H  PDFelement

Q8

Ferpendicular distance from the origin to the line is 5, so
HCOSa+ysina=5
VEina=-xCosa+5

COS &

Csino
¥ =-cotax +5

Comparing with v =+ ¢
M=-omta
-1=-cota
oota=1

i
= —
4

S0, equation of line is

xcosZyysinl=s
4 4

X ¥
—+—-—==5
NZRN ]
X4y =57
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Qi(i)
2x-y+3=0=y=2%+3
Putting this value in the second equation, we get

¥+Ww-5=10
x+f{ax +3)-5=0
¥4+2% +3=5=0
A -2 =0

e

Putting this value in the first equation, wa get

sy=2x+3=222,3.2,5. 13
3 3 3
© Point ofintersection s EJE
33
Q1(ii)
ab - ay

by vay =abh =5 = 5

Putting this value in the second equation, we get
ax +by = sb

a[ab;ay]+by = ab

3% - 3% + by = ab®
y(bzraz}-abtb-a]
shfb-3] ab

b‘-a* b+a

y-

Futting this value in the first equation, we get

a{ab]
il a+h ab

= i T a+b @



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Qi(iii)

e E
¥o=hmx +— and ¥ o= oy + —
iy

Putting value of ¥ from one equation to another

B = Mo + 2
M = a2a
i iy

_a a _ _[my-ry
My —my)=—- —=al —=
ffip 1Yy fryfes
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Q2(i)
The point of intersection of two sides will give the vertex

¥+y-4=0 (1)
2x-y+3=0 (2}
*-3¥+2=0 (3)

Solving (1) and (2)
Xy =

R

Putting y in (2}

2w -(4-x}+3=0
2 -44+x+3=10

aw-1=0
ool

3
Putting x in (1)
1
—+y-4=0
3 ¥

1 _ 11

=4|—_=_

4 3 3

- Dne verte is i,.l_l
3 3

Solving({2)and (3),we gst
y =2x +3 and putting in (3)

¥-3p+2=0
#-3[2x+3)+2=0
¥=-68x=-9+2=0
=By = 47

M —

)
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Q2(ii)

yig+)=2x+2arr,, 1
Pty +6) = 2x+ 2att and, 2
Pl +g)=2x+2ate;, 3

Solving 1 and 2 gives (x,, y,)=lak," ,2at; |
Solwing 2 and 3 mives (x,, y,)=|at,”,2at; |

Solving 1 and 3 gives (%5, 75)=| at;” 2at; |

Above points are the vertices of the tnangle

Q3(i)
y=mxrte 1
y=mxte, 2
x=0 3

Solving 1 and 2 gives [ “ _":1_ rm;c,—m,c;]
o T N R

Solving 2 and 3 gives (0, ¢)

Solving 1 and 3 gives (0, ;)

Area of traingle formed by above veriices 15

=1[[ﬂxq]_ [ﬂmiﬂ
2|\ oy =y oy =y

y 2
[Tq =0y |

Eiml_m1|
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Q3((ii)
y=0 y=2 x+2y =13

y=0 =1
y =2 ---(2)
¥+Ey =3 ---{3)
Solving (1)and(2)
@o) (4
Solving [2) and(3)
2+2y =3

=y = £

2
= p=2

(S

Solving f1)and(3)
¥+0=13
= Point is {:a, D} - [c}

Area of triangle is

1

E{xl [¥2 - ¥a)txa(rs-yi)+aa(y - }’2]]
and treating the points 4,8,C as
{#1-¥1), (%2 - ¥2) and f"fa*.,!r"s}

_ %[2[51— u] +2{“‘”1+3[D'%ﬂ

mm Wondershare
PDFelement

Remove Watermark g



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Q3(iii)
wiyp-6=0), 1
Z-3y-2=0,and 2
5w Gy2=0 3

Solving 1 and 2 gives us (x,.5)=(3.1)
Solving 2 and 3 gives us (x,.¥, =(-1,-1)
Solving 3 and 1 gives us (5.7, 7=(2.4)

S0 Area of tnangle when three vertices are given 1s

% (e (v 93 ey (3 7 s (3 950)

=%[|—25—3+4|]

= 12 sgumiis
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Sofving the sguss cns 3x + 2w+ 6= Oand 20 -Serde
wegety = 2andy=0

Selving the aouan eng w-3y-6=0 and Jy-Sy-hs=0
we get x =42 andy=-16

Selving the squanons 3z 4 2y + & =D and x-3y-5=0
we ger x=-411 andy=-24711

So lerthemtersecnion pointz ke & B and Cie the tnangle e ABC
Coordinates of A, 5 and C el be
Al 0 Bl 216 and Cl-nd11, 22011

By mud-pecnt Sormnla the med-poant of 85 wall be (22, 2
Equation of line pessng throagh thiz md4pont ead

fae eppoats vertex C0-50171, -24/11) wnll be the equatien of
fae median from C The equation wrdl e

24

SR
ye_ 7 BN
L oo

F¥E. —BE+dd 16

W —p4Z+E 5B

TGy —5%p +352-472=10

16¥-59p -120 =0  Afodiex ook

Similar procedira kaz to be wsed for gathng other medians as well
Fer gethng tredian thesugh B Sad sedaaiat oFf A7 and
apple the tare padnt form of line equatien. Simlady For median through A

Fing median equat ot are
4ix-112y-T0=10
5y~ 53y k50=10
Ty =58y =T20=10
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Let the line be

v o= ofAx 41 ---{1)
yes ---p)
TR P ---{3)

Solve (1) and(2)

4--.i§x+1

4-1 E|

“~FE "
L Pointd s [-\ﬁ, ‘I')

Solve[2)and(3)
4=-fGr +2
ﬁx = =0
o R

B

-gﬁ
]

- Point B is [_ 5,4]
3

Solve (1) and{3)
-UI'EX +l= -15): + 2
2.f8x =1

x

https://millionstar.godaddysites.com/
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Q6(i)
2x+y-1=0 3x+2v+5=0
Writing equation in the form v = mx +¢
y==2x+1
== =2

meEmt,, mgmg = -1

= The lines are intersecting

Q6(ii)

¥-y=0 3x -3y +5=0

=Sy=tw+c , 3X-3y+5=0
wo=x ,y=x+§

== 1 yort =il

Slopes of both lines are equal

- Lines are parallel

Q6 (iii
I +2y-4=0, G +4y-8=0
paByad | paByuf
2 2 4 4
y-;—3x+2 J’l,.e--l?—a.=(+2

= Lines are coincident

-3
Because my = 77, =5

Intercept = 2 in both line
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The point of intersection of the linas

4y +¥—-1=0and ¥x -3¢ -35=10
15 b= 1 —dx
Tx-3{1-4x)-35=0
Tx=3+12x =35 =0

19x = 38

X =2

=Syeledy slaBu=7

~Lete [2,-7)and Q(3,5)
The eguation of line #Q is
¥=¥ =m{x—xlj

¥=¥F ":—:j:—i{"’“”l]

r-t7)- g
y+7=12[x-2)

¥=12x = =31
128 -y -31=0

Q8
Given lines are,
dx Ty =3
v -3y =-1

Solving these two, we get the
polnt of Intersecton,
X=-GY =-5
Paint of intersection of given linesis [-8,-5) equation of line makeing equact
intercepts (8) on the coordinate axes s,

a &

s <&
fa_?5=aa 60 ‘\O
a=-13 @

=0,
Equation of required line Is &% Q
X+y=-13
P &
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y=mE, y=m.xandy=c
Vertices of triangle formed by above lines are

A0,0; B(Z8) O )

my my

2o Area of tnangle when three vertices are given is

S 027 Ha 71 672)

A4k

Given m, and my are roots of 2+ +5-1=0
Product of roots=mpm, =43-1
ey = | = ofiom 4oy = Ay =B+ 2 —43+4
Iy — | = 344+ 443 - 433 44 = [T
Arm=£ Jﬁ
15 =
2

2
Fationalising denominator gives % [ Jﬁ + \ﬁi]

dt ::,2

&5
o TR

Mo

Hence Proved

Remove Watermark
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Q10

If point of intersection of ines x +yw =3 and 2x -3y =115
¥=3-¥

2[3-y¢)-3v=1

6-2y=-3y =1

~Ey =-&

yi=

—x=3-1=2

© Pointis (2,1)

any line parallel tfox -y -6=0
Will have the same slope =1

Equation of line parring through (2,1] and having slope =1
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Q11

x+y=1 AR 1
28+ 3y =6and BC 2
dx-y+4 AC 3

Solving | and 2 grves B (-3, 4)
Solving 1 and 3 gives A {F—:,gj

Alttude from A te BCis given by

g 3 3
R B
¥35 2[” 5]
10y —16=15x+9
152=10y+25=10

=2yt i=0=mm== -4

Similarly Alttade from B to AC 15 given by
-1
= x+3)
v 3 [x

dy—lh=—x=-73
FFdy—13=l==—= 5

Solving 4 and 5 gives orthocentre

5 22
) e
{? ?)
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Q12

On solving the equation of 48, 8C and CA we get
8 =[-1,-1)

A= (2,4)

¢ = (5,1)

The slope of 8C = % then slope of A = -3
slope of AC = -1 then slope of 80 =1

slope of A& = g then slope of CF = _5—3

Where A2, BE, CF are altitudes of A48C
The eguation of AD,BE and CF are

BD =y +1=1[x+1) =R —y=1
AE=y-4=-3(v-2) =3x+y =10
C.-‘—'=:.r—1=§l:#-5:l =3n+ 5y =20

Are the required eguations, then equation through 4 15 3x + ¢ = 10,

Q13

Ab L BC,CF 1 ABBE L AC
Let & be the orthocentre of trianagle
Let G (f, k)

Mow, AGLEC
. [slope of AG) x(slope of BC) = -1

=)
k-3=2(h+1)
k-2h=5 ---[1}

And  BG L AC

= [gln]pe nfa]-@} x [slope of AC) = -1 @bé ‘\0
[Fc +1 [IJ =3). 4

hA=-2)i0+1

Ak + 1) he 2 9
(ks \,bﬂ <

k-h=-5 ———[2] %
from (1) and{2) N OQ &Q
Orthocentre (k&)= [-4,-3) ,\\\ @@
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Q14

Let ABC be the tnangle whose sides BC,CA and AR have the equations

y-15=0,BC
3x -dy=10, AC
Sx+l2y=0ARE

Solwing these equations pair wise we can obtain the
coordinates of the wertices A B, C as
A0, B(-36,15), C(20,15) respechvely

ZE+2040 1541540
-
Forincentre, We have
a=BO=/56% +0 =56
b=CA=207 +15% = 25
c=hE=36" +16% = 30

Centrond |

-16
=~ ?.19)

Coordinates of incentre are

S6ROHES % 36439 20 56« 0+25%15+33x15
( I6+25+39 ; 35+25+39 ]
=(-1.8)
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Q15

LBt 4500 be 3 quadrilaeral with sides 48, 8C, C0, d8 esyAx +v=U, 3y k=1, Fr+y =2
and YZy 4 & = 1 respact valy.

Ihe clape 0f A& = -3 -—=(1)
The slope ﬂfﬁﬂ:% -——{1
The slope of CO = -3 --={4
Thnﬂlnnﬂﬂfﬂﬂ-_:é. ==l

Fruom Ill,{i] ,{Sjuldfﬂ wet Chiserwe Uie siope of opposibe sides of guadolatzial are egual
S Opposite sides ara patralel
ARCH it A paralAlncram.

We ooserve that distavce betwes |40 and 5C) ard [2C and A8) = equal = 1 unit

- Sides A = A= A0 =00
The given figu-e A2C50 i 3 rhombus

Honco, proved

Qlé6
2x+y=5andz+3y+8=0

; : 23.—21
Intersection pomnt of above hines 15 (??—]

Required line is parallel to 3 + 4y =7 and passing through above point

So required line equation is

20y +84=—155+69
15x+20p+15=0

3x+4y+3=0 @
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Q17

Solvng aquations 3x - fy - 1 = Dand 3y + 2y + 5 =1, we ger
x—-landy — 1

S0, the gruen | res intersact at the poirt whose coord nates are [-1,-11.
Wie know that, the ecesticn of e recLirec line is serperdicular to the linz 3= - Sy + 11 - 0.

Slop= of thereqiired | ne = —%

Cquaton o the ~eguired ineis gwer by,

1S
CFSTEETAE
I+ Ew4+8-C
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Qi(i)

If the lines are concurrent then point of intersection of any two lines satisfies the third line
18« -18y +1=10 ---{1)

12%¥+10y -3 a0 ---{2)

fix + 66y -11=0 ==={3)

Solving(1)and(z)
Lolsy-1
15

12[155“‘ 1J+ 10y -3=0
15

216y - 12 +150y - 45=10
366y = 57

_ 57 19

¥~ 36 122

18y - 1
-

—

19
1:31,<m 1
15
_ 18 %19 =122
122 x15
_342-122
© 1730
= 20
1730
L2
T 173

Putting & and y in(3)

22 19
Ex22%x122 466 x10xw173-11%x173x122=0
0=0
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Qi)

I -8y -11=0, 8x+3vw-T7T=0, x+2wv=10
v -5y -11 ---{1)
Ex+3y -7 =0 - - =(2)
¥+2y =0 ——={3]

Solving (1} and (2)

&= =2y
5(-2y)+3y-7=0
10w+ 3w -T7T=10
-Ty =y
¥ =-1

—x =2
substituting x and y in [1)
3(2)-5(-1)-11=0
f+5-11=0
0=0
Hence, the lines are concurrent

Qi(iii)
XY LY -
a+b 1, b+a 1, v =x

bw +3y =ab, av+bhy =ab
Puty =x

by +ax =ah, av +hy = ab
Hence the lines are concurrent

mm Wondershare
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The three lines are concurrent if they have the common point of intersechaon.
2%-5y+3=0 —{1)
x-2y+1=0 —(2)
Solving (1) and (2)
2% =S¢ -3
Sy -3
e 22

M-Ey-ﬁi-ﬂ

Sy-3-dp+2=0

=  x=X T3S 2.4

Substituting s and ¥ 15 55 -9 +4=0
5f1)-9f1)+2=0

E-94+3=0
A=4
Q3
The three lines are
¥o=rmpxoh —=={1]
y = max e ---(2)
y = max +3 ---(3)

Collinear or they meet at a point only when they have common point of intersection
Solving{1)and{2) for x and y
My +Cy = Mg +Cp

cy-C
PO i
= iy
=5 Yo=K + o
Ca=C
=.n]1 # +¢j
- Q

= MYCz = MECy + MGy = My 60 ’\O

Putting » and y in (3}

{Cz— Cij
e =~ Yy =y ———= 4+ 0y

z
mlzﬂz = Tty =TTl o i By TG = Mgy I Ey = Tty s@ %.

= ry fe2 ~c3) +mgfeg - 6y) + ey - ;) =0 OQ &Q
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Q4

If the lines are concurrent, then the lines have common point of intersection,
The given line are

R gy =1 ———{1}
Po¥ +ay =1 ---{2)
Py +qgy =1 S |
Solving {1} and (2)

N l-l;ql.t

P1

1=

Pz[ q‘y]ﬂwﬂ

&

fo = P ¥ + By = B2y
—_ {_:a;._e.z_}

y - By = D S P9z = Py
P = Py oy

Putting », y in{3)
P[p12 - P2 ) - Qupy - QP | [PaGz - 22, ]+ G20, [Py = £2) = 1
(24032 = PRy — P1oy + 02042, ) (0192 — PR} + 030" — G407 = 1
(P92 - PP ) (P12 - P2@) + G301 ° - Gapypp = 1
PP — PP 2PAFG2 - PrDIT2 + PP 2T + G Gz = 1 ---{1)

Also if {pyq,) (Paas) [pe9a) are collinear
Then,

pilaz ~9a) +oaas - ) +pafay -gs) =0
Fram (1)

P1[Pibad? - PabaaiGz - Ptz + Babaal” + 3Py - Gapz | = 1

p1[paz (P92 - o) - 259 P19z - 2291) + 9alps - 22)] = 1
Hence, the points are collingar
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Q5

The thres lines are concurrant [ they hava the cammaon palnt of intersection
[p+c)x+ap+1=10

|:v:+a:l;c +hy +1=10
{g+b)x+oy +1=0
Solvingf1) and [2)
=1=[b+c)x
]

V -
Putting in [2)
(-1-[b+c)x) o

@
acx +ax +b-b"% —boy +a=0

x{ac+a=—b’—hc}-h—a
x{ar:—bc+a‘ —b’}=b—a
x[ct&-bl-i [a-b)(a+ b}]-b-a

[c“-ta]xhtl

xfcra+b)=-1 [Cancsliing{a - &) both sides]
- -1
a+Db+cC
e {b+c)f-1)
y= @+b+g _—d-b-C=b-C
& a[d-rb-f-c}

Putting the value of %, yin [3);

(3+8)| — ]+:: e ke L PO
a+b+c a{a+b+:}
3 -ba-ac-Fhc-2r ¢ 4abdac =0
0=10
Henca, the lines ara concurrent:
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If the three lines are concurrent then the point of intersection of {1} and(2) should verify

the (3)line, where
ax +a-2y +1=10
bx+b%y+1=0
c:x+czy +1=10
Solvingf1)and(2)

__2 —
8 1 ay:b[l

=]

—h-a%y +ab®y +3=10
b-a 1

y=ab[b—a]=5

1-azxib T

- Xo= 4 = =

--- (1)
---(2
-~

2
—ay 2
_ by +1=0
2 ]+_y

B 5
Putting in (3)

b-a > 1
— 1=10
c[ : ]+c [ab]+

ho-ac+cf+ab=10

bo+c? —ac+ab =10

clb+c)-afc-b) =0

:>Eitherc=b:>25c=ljz_>2u:2

=0=c=0
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Ifab,carein A8,
bh-a=c-b
eh=a+c
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[Common difference]
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To prove that the straight lines are concurrent then they have the common

point of intersection,

ax+2y+1=0
b +3v +1=0
oy +4r+1=10
Solving (1) and(2]
PRt i
=
Futin {E}

-~
---(2)
---(3)

b[_i;EyJ+3y+1=ﬂ

bh-z
35 -2h
o -1
35-2h
Putting x, v in{3)

}.'-

=M=

i 2fb-3)
" 33_2b _-3a+2b-2b+23
a a(3a - 2b)

C[Ba_—lzb}r

b-a
4 1=0
[Ba—EbJ+

-c+4h-43+33-2h=10

-3+2b-c=10
—-3+d+Cc-C=
0=0

Hence, Proved

0
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Let coordinates of 448C be A(0,0),8 (3,0}, c{0.5).
Then mid points of A8,B8C and C4 are — .

ﬁ[i,u}E[a—,EJ and F[D,E)
2 2.2 s

Then eguation of €O, AE and &F are
a-b
=

-0
2

O =y-b=

(x - o)

-2b
= y—sz{x]
= ay - ab = =2hx

= ay +2bhx -ab=0 ---{3)
o
BF :-y-D-%u—a[X+a}
-b
=E{”‘a]
= -Zay - by = b3 -——1{2)
b
AE=y-0m ﬂ—_%{x-ﬂ}
2
= va = +hy ~ =1

adding {1), (2) and (3}

ay +2bx -ab+2b° —2ay-bx —ab+ay -bx =0
then,

.111.: +41J...2 +23’.3= 0. where .2; = r!-z= A3 =1.

Hence, lines are concurrent
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Equation of line through {2.3} is
il et ---
(2.9) is ()
Since the ling isparallel to 3x-4¢ +5=10
= The slope will be equal

Slope of 3v -4v+5=10
4y =3x +5

==X+
rEINTY

3
= i 2 -
&

Substituting m and [x,,) is (1)
3
y-3m= [~ - 2)

dy =12 =3x -6
I -4y =-124+6=-6
I -4y +6=10

Q2
Any equation passing through (3,-2) and perpendicular to givven line is
gt
== —|w=-x ===M1
Yy == - x) (1)
where [x,-y,) is [3,-2) and mris slope of line.
"Fil is taken as lines are perpendicular

Finding slope of linex -3v +5=0
Jv=x+5

Substituting the value of m and (¥, - »,) in (1)
RTINS (o®
3 Q Q
y42=-3(x-3)=-3%x+9 (b
IR

I+ =7
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Any line wh ch is perpendicular bisector means line is parpendicular to the given | ne end
one end poiatis the mid point of that line,

The line joining (1,3] and (3,1).
(s (#s7a)

Has the midpaoint
Hy + X = Y1 t¥e

K= :
Y

r 1+5 3J+1
= =[5 3

Alzo slcpe of line is
¥o—¥y 1-3 -2

b rile -
Mo —Hy a-1 2

--1

So, the slope of required line is 1 {negatiue redprocal of slupej

Thus, the equation of perpendicular bisector is
-1
LA 1 E{"’ #y)
#-2=1f-12)
F—2=x-2
e
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Let the perpendiculars of the triangle on the side AB, BC
and AC be CF, AD and FB respectively.

A
F F
B
o D
. 4-2 2 1
sl fthesideAB = — =—=—
ope of the side R

Corresponding slope of CF = - % ==72
[since myxmy=-1]
Equation of CF, y-y;= m(x-x,)
y+3 = -2(x+5) [Putting co-ordinates
of C in place of x; and y;]

y+3 = -2x-10
y=-2x-13
Slope of the side BC = s ::i
=3+5 48
: 1 2
Correspond lopeof AD = ——= —=
sponding slope - -
Equation of AD,
Y-y = mx-x)
2
o = Sy
" 5(x 1)
Sp-20 = 2x4+2
Sy = —2x-22
Slope of the side AC = ga 7 @

145 6 60 ‘\0
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Required equation of line is
F‘Yl=m'[""":‘"1]
Point is I::-: l'!r"l] = {El,-ﬂr}

---{1)

itis perpendicular to line ﬁx -¥+5=10
= Slope isy =mx +C

¥ = «Ex +5

=3

Putting m' and fx;y) in (1)
-1

y- (4= -0

-
j,-wa-ai--E
x+u§y+4~ﬁ=n

Q6

Here,

Let! be lirme mirror and 8 is image of 4
Letrmbe slope of line !
=0,

mislope of 48) — -1

2-1
m&-ﬁ'q

f2)-

x5

= —3
M s mid point of A8

2+ 5 2+1
M | —— ——
( 2 2 ]

Equatan lines § s,
¥ =Yy =X —x)

r-3-69(x-3

Dy -3 51

-y sl
= b=
2y —3=—6X+21

B+ 2 =24

Bx+y =12

Remove Watermark
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Any line is given by eguation
V¥ = me - x,) ---{1)
where (x,) is (e« 8)

And m is negative reciprocal of slope ofline frm+my + 7 = 0,

ia: =% n

S =t

= Slope of line = =
m

Putting the data in (i}, we get

Jr’—.ﬁ=r?—[)r—rx]
Iy +mx =rme+lg

mix - =t{y - £)
Q8

Let the equation of the required line be y-y,=m(x-x;),
where'm’ denotes the slope of theline and (%, y,) be
the point through which the line passes.

Since the x-intercept of the line is 1 on the positive
direction of the x-axis therefore the line passes through

(1,0)
Also, 2z —3y=5
By w5
_2x 3
"3 3
Therefore, the slope of the given line is 2/3.
. . -1 3
Slope of the required line = R

Therefore the equation of the required line is
y=»=mlz-x)

y=0 =§(x-1} @

y="§{r*1} @

2y=-3x+3 \(b\% Q

The equation of the required line is 3x+2y -3=0
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Q9
Slope of line through the points (a, 2a), (-2, 3)
(vewa) (2 ora)
P (o)
Ky—-X, -2-8&
Alsa, slope of linex -ay =1 in the form v = mw +cC
4x +3¥ +5=0
¥ = __43' 3l E
] 3
= rig = =
3

If two lines are perpendicular then, ryme = -1

=55
~2-ajl 3
=12+ 8Ba=06+33

Sa=18
18

g2 =

Q10

Ay line having y-intercept equal to % passes through the point [D,—

Slope of line 3y -4y +11=10

3,11
e
=3 = —
Fl

Wondershare
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Remove Watermark g

4
3
[x!.-'ﬁ.

The required line is perpendicular to the given ling, therefore its slope is g

= Equation of reguired lineg is
y_h:m‘{x—xt]
4 -4
——=—Z[x-0
¥=smepr=1]
4x +3y —4=0
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Q11

Any line which is right bisector to another ine segment passes through the mid-point of
end-points and is perpendicular to it

= mid pointof(a,8) and [2,,5) Is

a+3 b+b
[‘,{Ph:_[ o, _21_]

=g

by -

-3

Slope of line (m) =

-3
b-b,

Slope of required line is m' =

Eguation of required ling is
y=yy =m =)

Y L9ty
o sl o 5
2x (& - &)+ 2y (b - b) +&° +b% = 5% + b*

Q12

Let the image of the point #(2,1) in the line mirror A48 be Q(w, #). Then, £Q is
perpendicularly bisected at &,

The coordinates of 2 are
[a+2 ,{5'+1]
2 'z

And lie on the linex+w-5=0

o+ 2 A+l

% ]*[TJ'5=°

x+2+ f+1-10=0

a+fi=7 (1)

Since 2 is L to 48

s 4

-2 @ @
i:a:‘: --=(2) (&% Q&
Solving (1) and (2), we get %’\" %'
w=5and §=2
Image of (1,2) inx+y-5=01s (4,3). \o\\oo éo
0\ @
A\
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Q13

Let Q(E,E]be the mirror image of £ [2,—1:| with respect to the line mirror A8 xf{ax +by +c=10)
Themn,
[Elupe aof .43} x[Eiupa uf.ﬂqj ==1

a=73b ===(1)
and
(&) mid point of #Q should line in 48, as #Q perpendicularlly biosects 48,

Coordinates of & are [EE-E, EE]: [? 3]

2 L
la+Eb+c=ﬂ
2 2
?a+3[E]+3c-a [-.-b-f from [1]]
3 3
Ba+2c=0
or, ~43=6 --=(2)

~equetion ofline is ax +by +c=10
ar, aw-r%y-*l-asu

ar, I+y-12=10

Q14

The slope of the given line s equal o the slope af line 3% — 4y +0 =0 as the two llnes
are parallel o sach other

f'ﬂ‘l = ﬂ?z = i
&4

and the line passes through mid paint of points (2,3} and (4, -1) @

= *
ie; [ﬁ, u] [Wsing mid puoint formula] bo \Q

2 2

= {2,1) @
- using one point-slope equation of ine Kg Q

T %\,’0

4y -4 =3xw -9

I -4y = 5 Q &Q

O 2

Is the required line ‘\\ @
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Q15
In a paralleogram opposite sides are parallel and parallel sides have equal slope.

Slope of line2x -3¥ +1=0

mi=g -~
Slope of linex +y =3

i =)
Slope of ine 2x -3y -2=10

my = 2 ---(3)
Slope of linex +y = 4

e = -1 --- 4

Fram [1},[2],{3] and (4)
We obsaerve that opposite sides of 48C0 have same slope and hence are parallel
Hence, proved, the given quadrilateral is a parallelogram

Qle

The required line is perpendicular to the given line &x + 4y = 24,

(Slope of required lineg) x (Slape of given ling)= -1
-1

= ] 4
iy 25 %
4

and

The required line passes through the pc:int[ %1y, where it meets the y-axis
» coordinate at that point is zero. i.e) »; =0

(v -3:)= 3 (x-0)

By — By = 4
2X -3y =-3y, =y, =06
2x -3y =-18

2y -3p +18=0
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Q17

OF is perpendicular to the given line y = mw +c

(Siope of 0F) x(Slope of line) = -1

Ed ®r=-1

~1-0

m_—lx—l_l
2 2

and (-1,2) lies on the liney = %h{j

1
2==[-1
2[ ]+c

1 .E
C=2+—==
2 2

5 1
c== and m==
2 2

Q18
The slope of line joining (3, 4) and(-1,2) is
2=4 _ -2 . 1
1-3 & @

The required line is L to the given line
(Slope of required tine}x% =-1 [y =y = -1 for perpendicular lines]

iy = -2
&nd the line passes through the mid point of line joining (3, 4)and(-1,2)

. 3=-1 442
1.&2; [T, o ]Dr |:1,3]

. equation of the required line is
y-3=(-2)(x~1)

ar y-3=-2x+2
or Bx+y-5=10 @
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Q19

If twao lines intersect at right angles, then product of their slopais - 1,

Slnpenf?xvgydgnuisml-% —-—-{1}
! i 1-3
Slope of line joining (A, 3)and(4,1) = =
2
or, .= — — iR
¥t (2)

e = -1

-?--K E = -]

9 h-%

14 = -09h +36

Gh=36=-14

h=22

o

Q20
Let the image of £ (3,8)in ¥ + 3y = 7 be @ («, 4).
Then,
PQ is perpendicular|y bisected at £.
Then,

R-["HB, ﬁ+8]

2 2

and lieonx +3y =7
a+’3+3ﬁ+24_

=
2 2

c+ 3+ 3 +24m 14

«+38 =-13 -=-=(1)

And since £Q is perpendicular to
X+3p =7
(Slope of ling) x(Slope of Q) = -1 @

LB, O L
b -at 30-9 “ @b C}
A-3x=-1 o e

&

Solving (1) and(2) %\(b Q
S=-4, a=-1

: Q is {-1,-4) OQ &Q
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Q21

Let foot of perpendicular of # (-1,3) on line 3x - 4y = 16 be Q [«, §)
Then,

(Slope of line) x(Slope of Q) = -1

e A

4 &+l

3(6-3)=-4a-4

36-9=-da-4

4c+3f=5 --=(1)

e and g should lie on 3x - 4y = 16
3o - 48 = 16 —=i{2]

From (1) and(2)
-8~

. B8 -49
R [E E]
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Q22

Let A8 be the line, 4= (-1,2),58 = (5,4)

Then, equation of line A8 is
y -y =mix-x)

¥=

Xa

=2V,
=Py ‘HI{X #4)

4-2
~pe BT ey
¥ 5+1[X+}
y—2=%{x+1j
p=x=7

1
Sl =—.
ope = -

Let # point(1,0) be the given point
Let @ (x,,¥,) be the projection of
Slope of PQ = -3

Eq of £Q,
y-0=-3[x-1)
Vom =3 +3

Solving (1) and(2)

Bl -
-Qy -y +3=-21
-10y = -24

12

}"=‘?

12
= —_—==3% +3
5

- _"[1]

[PQ L A8, myrmy = -1]

---0)

12 +12-15 -3

-IX=4+—=-13=
£ 5

g
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Q23

Any line perpendicular to line y3x -y +5=10

Will have the slopa =
m

Where,
BTV

y-—»ﬁx+5

m =3
Pointis (xy ) =(3,3)

-1
B =pp=——fr )
-1

y-a-g{x-aj

x+-\f§y+ﬁ=u

Point can be (-3,-3)

Then, equation is
x+By -8
X+ «.Ey t6
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Q24

The line 2% + 3y = 12 meets the x-axis at A and y-axis at 8

—] Ais2x=12ax=h
AiS{EJE}

=5 8is 3y =12

Y
8 is(0,4)

Line through {5,5) perpendicular to 2x + 3y = 12 will have slope = %

¥-y=mix-x)

3
-5==[x-5&
¢=8=lr-§)
2y - 3x = -5 is eq of line which meets x-axis at ¢ and the line at £
Cis -3x=-5
-5
g [e—
3

Eis [5, u]
3

E = point of intersection of two lines
v+ 3 =12
2/ - 3x = =5

The are:z of OBCE = are of 408 = area of ACE

= %xHOxOB-%xACxCE

= E—;—xﬁxzﬁ

_2
= E-lxgxl?:
2 2 3
= IE-E
3
23
= & its
2 sy %
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Q25

The equation of line in intercept form is L5 % =]
=

intercept on y-axis = 2a, {qiven)
L oequation is

E + i

22 a2

av +2ay = 23°

-~

Now, perpendicular distance of(1) from origin is given unity
gy + by +cf :

=
P e
a=a,b=230=-25,%, =0y, =0
o (0) + 22(0) - 257
- -1
J2a) + ()
- -25% = Bz
£y 43% =55
e
a -4:5 iq_
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Q26
Let [x,,y,) and [x,,v;) be the coordinates of & and .

Perpendicular bissctor of 48 is ¥ =¥ +5= 0
Its slope = 1

; 1 -2
Coordinates of £ = [%J yiT]

Fliesson the x-y+5=10

Xyl yy-
— o e i
2 2

= My+l=yy +2+10s=s10

K¥y=¥+13=0

---1)

A& |5 perpendicular to HF
(Slope of A&)(Slope of HF) = -1

(g

.l’fi-'l

¥yt +1=10

---@)

Solving equation (1) and (2},
Xy = -7, Yym s}

Thus, 8 is {n?,ﬁ}

Now, perpendicular bisector of AC is
X¥+2y =0

Slope of this s = -

| =

Mid-point of ACE = [XZTH‘ sz* 2]

£ lies aon perpendicular bisector of AC

= [x2+1J+2[y2_2J=D
2 2
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Q27

Let M be the point o fintersection of the lines 5x-6y-1=0
and 3x+2y+5=0.

A

3xSyll=0

Solving the equations 5x-by-1=0and 3x+2y+5=0, we
get the point of intersectionas M (-1,-1).

3x=-5y+11=0
Also, = 5v=3x+11
11

3
=y=—-xt—
Eephty

Therefore, slope = 3/5, Slope of AP = -5/3
Equation of AP, y-y;=m(x-x)

y+1=--§(x+1}
3p43=—>0x-35

Sx+3y+8=0
Therefore equation of the line AP, 5x+3y+8=0
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Q1(i)

Writing the equation in the farm
¥ o=+ C
Iv+p+12=0
yo=—3x-12

= iy = -3

Also
X¥+2y-1=10
2y =1=x

1 ox
i
=1

:} T
Tz 2

Angle between the lines

m =
tang = |1 Te
1+ s

Ex 23.13
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Qi)

Finding slopes of the lines by converting the equation in the form

¥=mx+c
Gx-y+5=0
= ¥=3x+5
=% =3
Also
¥-2y+1=10
I =x+1
..
3 3
N
3

Thus angle betwean the lines is
Iy =i
Ty

tang =
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Q1 (iii)
To find angle between the lines, convert the equations in the form
¥=mx+c
I +4y-7=0
= 4y =2k +7
-3 7
= — N 4 —
4 4 4
=3
= ml - —
4

Also, 4x-3w +5=10
= Jy=dx+5

4 g
= W= X+
3 3
-y 5
i 2
The angle between the lines is given by tang = e el
14y
-EI_4— -3_4
- 4 3 4 3
-3) (4 |1-1 |
1+ =
4 [3J|
= 9== orog®
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Ql(iv)
To find angle convert the equation in the form ¥ = mw +¢
H—4y =3
= 4y =x-3
X 3
r=3 3
1
= ml - I
Alsp, Bx -y =11
¥o=6x-11
= Ma=6

Thus, angle between the linesis
ml- mz

1 &y,
S8
4

1+1.6
a

tanf'=

-23 =4
4

3
1+—
2

i}
wr

o

& = tan™? [E]
10
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Q1(v)
Converting the equation in the form
¥ =mx+cC
{mn +n2] n?
W= X
me - ran {mz—mn]
mn +n®
= m-i = o
m* - mn
{mn—nz} m3
Alsg, y= =X + =
T+ i+
z
i rrn .r'.-2
I
Thus, angle between 2 lines is tang
e -
= tang = _.1_.:.1“.’.
1+,

mn-i-nz Il mn-nz
.'T.I‘:—mﬂ nm-i-mf

mn+a || mo-n*
1+ = =
me - ran llnm+m

m#n? + mn + 0°m +0Pm?® - mtn + mfn® + ném? - mn®|
mn +m* - mPn? - mn s~ e -t |
4mn’®

mY-nt

2 2
4mtn

= 8= tan™
rat -nt
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Q2

Slope of line 2¥ -y +2=10
-2 _ [coefficient of ¥) _
-1 (coefficient of y)
my=2

=l

Slope of linex+y +2 =10

-1 -{coefficient of x)

1 " [coeficient of y)
My = =1

Acute angle between lines

8 = tan~t [T
I.+.|"J"A‘1.".|'1'2

= tan! 2-[-1}
1- 12: i-lF

il: I'_an-i
1-2

is

—{ii}

= tan™!

%‘ = tan™ [3]

Q3
Let ABCD be a quadrilateral
AB = Jo-2)° +(2+1)
Using distance formula
Yoz =x1)" + vz -y,
se = f2-0f +(3-2)° =Ja+1-5
0= J4-2+(0-3)° = JA78 =13
0a=4-2  +(0+1) = F+1= B

Since opposite sides (A8 and CD) and (5C and £A) are equal

2

~ The given quadrilateral is 3 parallelogram .
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Q4

The equation between the points
{2.0) and (0,3)
(k1) (722}
¥a=¥

Slope of line= 2221
M=y

Also, slope oflinex + v =1

Converting in the form y = my +cC
¥e=l=x

= my = -1

Thus, tan® = angle between the lines

Yy = My
1+mym,

= fang =
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Q5

Lati, be the line joining A0 and
Lati, be the lime jomng &4

F O-x
Then, inef, isy-0= [LI— F:,]{X = |:|]

Wiy = M3k =0
Theesy, g i
Y1

. . 0-x
Thenline 1Lisy - 0= | —22 |ja-0
e
Then, mi-y—i
¥z

o L

Thin '.‘ané-lmt_m)l- i .
I |1+m|-”:2| '|,.|.ﬂx_:i

¥y ¥a
o [ =N
Fir'g + Sihg
From tiangie,
] ]
AT ;1.!2.45} ={ac)

o ‘f[ﬂ'?:z syt - E'ﬂ,m'g] +[1 +m,m,}i

- ,.[-ﬂf o - B L i B,

o -HL'-'-lLZ +-"I1'\_I:-e2 +1 +-"|'|'52|"-"Ig:

casgs BE 1+
AC fmfemt emim el

. A
LI st Rt

S KL ¥
f z 2 o3
Kﬂ’-+ﬁ!-+£iiﬁg-+].

| L

Fylp RN
¥ IFE

I“JEY'EE "'”:-%ﬁ: ""flz”zE ¥ 5"121"22

1i Yiva

i ¥z XA
".'IIH12 [5-' £+ xf} +§ {yzz +x22]
Y s
?”12 +}'ILJJJ"'2?+ P

Hepoe proved.
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[a+b]x+{a—b]y=2&b ——I_i]
{a-b)x +{a+b)y = 2ab —={ii}
X+y =0 -—= fiii}
Converting all the equation in the form
Vo=mE+c
-la+b)lx o2zh
o {a—b} e

) -fa+b
= S L-b]

~{a-b)x 2ab
T +a+b
~(2-b)
= a+b

= Mz

¥ o= =
= My =—-1
Thus angle between() andfii)
=i
1+ e

(5:3)(=2)

1+[a+bﬁa—b]
a-h a+b

tang, =

_ Zab
B - gt
[

%

1=

b
Tang =Tan [2?&?2'1'(%]]
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Comparing with ¥ = mw +C
Then, putting in

iy =iy

1+ myns

=4
2]

tand =

1+%>¢D
- w3

& = 90°

Qs

Ling; is %+%= 1

e 45 +3y = 12
; 1
Lines 15 —+-’t =1
1 8
i.e Bi+y =8

Slope of ing, and line; 15 -3—4 and ? respactively.

m-mz

1+ s
-4
5 -(-9)

L+ (:32] (-8)

Thus, tangs=

= f—

4
Thus, tang = 7

Remove Watermark

Wondershare
PDFelement
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Slope of line through the points (a, 2a), (-2, 3)
(vewa) (2 ora)

Yz-yy 3-2a

Ny-%, -2-2

Alsa, slope of linex -ay =1 in the form v = mw +cC

= m =

4x +3¥ +5=0
y___q-x..é
3 3
=g
= mg-?

If two lines are perpendicular then, ryme = -1

=55
~2-ajl 3
=12+ 8Ba=06+33

Sa=18
18

g2 =

Q10
z
ax+ar+l=0
X=gy =1
Converting these two equations in the form v = rmx +¢
1 1
Yo g = —
-] a - ]
== my =-a
¥ A
Also, - -
¥ |8 &
= m et
c =

Thus, g = -3 x%= -1

The two lines are perpendicular as the product of slopes is - 1.
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Q11

Letths line 242 =1bs AB adthe line 2=Z=15eCD,
a b a b

ba+ay _

Equation of AE, 1

=ap=—bx+ab

:_;;:—b—x+f?

Therefore m) =——
a

Similarly, the equation of CD, i =]

ab
=bhx—ay =ab
=';r@r=ﬁ-a
a
&
Therefore, m, = —
a
The tangent of angle between the lines AR and CD 13
_b_ 8 _2
tan E: |m1—m2 = a a ol o =| —21:1“5 |= Eaf-"
|4mm , H_(_EJ(E) a=bt | et - &t -
a\a a
‘ Zab
The tangent of the angle between the lines = — %
a g
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Let ASC be the triangle of the eqguatons whase sides A2, 2C and 04 are respectively
¥-5y $f =0, ¥=3+2wDandy =2y =3 =0
The coordinates of the vertices are 4[9,3), & [4,2) and (13, 5
1f the point £ {a:,az} ligs r side the 4482, then
‘i} A and # must be on the same side of 8C.
(i} & and # must be an the same side of A2,
:lif] & and £ must b2 an the same side of 48

Mo,
A and & are on the same sde of 8C if,

[a(1) +3{-3)+2) [x" -2 +2}> 0
(9-9+2)[a® -3 +2]> 0

af-dx+2=0
:.:: -l]{n.—?]:\- 1}

o= {—w. 1} [ {E.WJ —{I]
& and 2 will llie on the same dside of €4 i
[12(1)+5{-5] +6)[x* - Sa+6)> 0

(-6){* - Sa+8) 50

Il:ﬁ - E”m-— 3} <0

=

= ai-5z+a<0

==l

= e (2,3) -—{ii]

< and @ will lie an the sam e side of 48 1f,
[+ft) +2(-2)- 3| [«*-2a- 3> 0
(-3) qu—Ecr.—ﬂ}b- 1]

af-fx-F=d
l« - 3]{a+ 1)< 0
e (-1, ) -—{inf)

T = [2,3]
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Q2

Let A8C ke the triangle. The coordinates of the vertices of the triangle ABC are marked
in the following figure,
Point #{2,2) lie inside or on the tnangle if,
m 4 and 2 lie en the same dde of 82,
(i} & and # lie on the same side of 4C.
{i} ¢ and P lie on the same side of 48,
A and 2 will lie on the same side af 8C if.
(7la)-7(2)-c)faa-7(c)-0)=0
(21+21-8)[3a-14-8)>0
3a-22>0

22 :
a3 = ---H

& and £ wall lie on the same side of AC if,
[4[&] L [E] = 31] (+3-2-31)>0
5 5

a3 i)

209 61
ety i ol -4} 0
[25 T ]{a+2 ) >
a+2>0
a3 =2 -—{iii)
From ( , (i), (i)
[22 33]
£ |—y —
3 4
Q3
Let 42C be the triangle, then coordinates of the vertices are marked in the following figure. @

o 1_3_ 2] lie inside If. 60 ‘\O

{i} Aand P, B and £, C and P lie on the same side of BC, AC and 84 respectively.
IfA and & lie an the same side of 22 then, @

[3(7)-7(-3)+8)(3({-3)-7(e)+8) > O K@ Q
f2r+21+8)(-9-14+8)>0 \(b %_
But, (50){-15) isnot>0 %

The paoint (-3,2) is outside ABC. N O @
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Ex 23.15

Ql

Distance of a point [x,,y,) from ax + by +c=01s

| |axt +hyy + o
ﬂazi-bz

Here, #=3, he=5 c= 7, Kymd, p; =5

I(4]-5 7
Distance = { } {5]+
Ja:f + 52
12-25+7 i ;
=2 — | = f—— LJI"I tﬁ.
L9+ 25 -..,54 I
Q2

Equation of line passing through {cosé,sing) and {cosg sing) Is
i | SINg-—sing B
y = sing ['_m_n_roosgﬁ—cnsél] fx -cosd)

>cos 8t P #=6

z 2 L
5"#9;-.'?5"5 {x - cosd)
=2 2

y—s:ingﬂ=—cot(a+ "ﬂ) (x —cos g

2
Ef" ﬂ + ¥ -sinaﬁ—msacot[a—_*i) = [
= 4
Distance of this line from odgin,
gy + by +C

E‘z+tﬁ

po=wilg=
-2sin

X cot[

0+ 0-Sing— 095 .pmr(%]‘

o] M 2+1
[(%2?)

Sln¢&+cosgﬁcot[5;ﬂ
) msac[e;‘;’]

[ E+g i 84 @
-Eingﬁs:m[TJ cog.;&ca[TJ

- cu:-.:[g"' ?_ ]
2

- cns(ﬂﬂ]
2

o-ce{t)
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Ling formed fram joinngfzcos«, 2 sirs) and [2cos g, a5in8)
asinf —asine
duusd=gdLusx

—a a 3
25!;’["’32“ D:IE(' 5

: = Lyfv 2000 4)

=P sm[ﬁ—:‘J 5in [’ﬁziJ

= ¥ -asing = W - 05

= ¥ooasing =

b

= y—asmj:—mt[‘gzj)[x—amaﬂ}

= y+r.nt[";ﬁ]x—axsﬂmt[ﬁzj]_aqinﬂ=3

Ther, the lencth of perpendicular

gt

n{}r}+n~nnnqﬁmr[ ]—nqinﬁ

—
‘ Il| mti[ﬂ"' ‘
1 =] J
[
acus,ﬁmtﬁ“:ﬁJ+as:r‘,u
= ——
cosec ﬂj‘dJ
LN i
; :
= atuﬁﬂm55a+‘5]+aﬂir‘,ﬁ5ln|ﬂJ
L2 L2
= acus[‘:;’d] [using cos£cas8 +sindsing = cos(A -£]]

Fence, proved,

Q4

ket ffuk) betheg paontani the ling 2111y 5=-0
= PR TR =t [l = {1]

er o ard o be lengri of perpendiaiar fram () an ines D9+ Ay — 10— 0
and 4w — 3 —2 0 =0,

L=

B+ Al —F0 _ dh-k -2

N ED e R TR s

e Gl — 20 4h-Tk -2

ErE+ a3 | u= 60‘0

24+ TE—20 -k -2

2% =
AN TR - 20= 20— 108 — 10 @

A= 22k 10 E Q
4[5_ 11,,;] = -23 + 10 [Lsing equatica (1)] &

=

10228 — 226 10 ’\(,b %.
FHES
*
Distance 2dx + 7y — 20 and 4= -3y — 2 — 0 fom any point oo e 1|\‘\\ @
: %)

11y —5 003 equal.
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The point of Intersection of two lines can be calculated by sofwng the equations
Solving 2% +3y =21 and 3x -4y +11= 0, we get the point of intersection as 2 (3,-5)
Nistance nf P from Ay - AY +5 = M1

Hera, A=8, he-f c=b ¥ =3 ¥ =R

|ax1 + by, +c|
JEZ +b2

o) s(.5) ]

= 54426

24 4+ 304+ 5 a
- |24 +320+ i=ﬂ

100 U

» s

i0
Q6

Dy 1400
Srdp. Tl

1 \
(4.-T)
The point of intersection of the lines 2x—3v+ 1 =0 and Sx+4Ay—T=0

can be found out by golving thosc cauationa.

Solving these equabh ons we get, x 2% and ¥ =
] - _ e — = —
23 69
" TEeT
Egquation of line jeiming ongin and the point [— ii 5 ﬁ;:] @
=

*
252 0 \CJ
&5 12 b
18 V= MK, where m = %- e
| ‘Z'

Z3
: : giariez 12x %
Therefore the rpration of required line s v = —

-

12x 1 5v =0 ’ ’@ %-
p:l'.TI:IHTI':!!I'.IJ.IHT ILHIHT|I:E rTI::ITII {4__-‘?} Ecn 1?J=+'Elh_;u=ﬂ 1R Q% Q
_|1zenescm |13 K
g5 e \\\O Q(O
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Any point on x-axis is [ta, 0)
(52, 1a)

Pempendicular distance from 3 lineby +3v = 3b Is
axy +hy +C
| ]az+.b2

Where,
a=b b=a c=-ab, ¥, =%3, ¥, =10

- 5

e e sfo)-sp|
| NE

=0 or

bx)+af0)-ab
2+b2 )

Ekhis‘llazi-bzi-b

o= %(biq'az«}bz}

H'=D

mm Wondershare
H  PDFelement

Remove Watermark
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Q8

Perpendicular distance fram (11'&2—.&:2,4]] to %r:m& +%5sn&— 1=0

[Z_ .2
Ll O SO - 1|
a b
‘ st g +5in29 |
s b®

e

—_—hsd -1
a2

= —-i
st sint @ ”
¥ he

Also, perpendicular distance from !—-n,ile.f‘2 -k, D) to Looss+ EEIHE -1=0
2

E _ — (i

ORI

3% —h*
(%

2
= ]m; #-1
= h*®

cos @ 3 sin @
& b
Q9

The perpandicular of [1,2) on the straight inew — Iy - —4
Then, the egquation s

}I’ - yl - JJ'I‘IEX- x1}

x,-l,yl-z,m-jﬁ,m'-wﬁ. @

y-2=-fx-1) :

v+ fx - e+ ) - 0 ) 60 \\p
The perpendicular distance from {Il EI} to {l} 15 @ O

s B g 1+ %
a=oH, b=1, o= —[24 f5) %
My =0y =0
uw{u}+1{n}+[—z_ﬁ|_2*ﬁ ’\OQ (&Q

JET v i N
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Q10

on solwing x4+ 2y =5 and x - 3y =7 wa get 3 pnmm[e—;.éj

The line passing through ﬁl[?%] and slope 5 i5

y+E=5[x—E]
5 5

By+2=28x-145
25 -5y -14T=0

The distance of (1.2) from 25x -5y -147 =0 is

25(1) -5{2)—147
= ()-s(2) | [using distance formula]
{252 4 52 |
= =132
:;EED
132
=4 e
550‘
Q11

Lebtre required point oe [2.a)
Even, distance of |:l:|,£:: fromine de+ 3 =12 = Tz 4 Uis.
Ay =0y
iz
4|0+ 3fe)- 12
e g 3w
Ja—12

-

s, Req_lresipnlrnt'ias'a Q
e ‘S\\Oo?fg\
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Q12
Theequation of BCis
2+1 A 23)
v+l=——"(x—4)
y+l=—x+4
x+y—3=0
2+3-3
AL = L C
T+ & (1)
=nj2

Clearly, slope of BC having equation x+ v —3=0is—1.
So. slope of AL is 1 As it passes through A(2.3) so.itsequationis
y=3=1l{x-2)orx—y+1=0

Q13

Let P( 51,k |beamoving pointsuch thatitis equidistant from thelines3x—2y—5=0
and3x+2y—5 =0, then
3h—2k-5| |3h+2k-5|
o+ | [ e |
|3h—2k-5|=]3k+ 2k -5
Ak=0 or 6h-10=0
k=0 3E=5
Hence thelocusof ( 72,k Jisy = Oor3x =5, which arestraightlines.

Q14

Itisgiven that thesum of the perpendicnlar distancesof avanablepoint
P(x.y)from thelines( x+ y—5) =0and3x— 2y + 7 = Qisalways 10.
x+}'—5+3r—lj'+'? e
V2 13
(332 + 413 o +( 13- 242}y + (742 - 5413 -10,26 | =0 &

Clearly, itisastraightline.

Therefore, 10


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Q15

Length of perpendicular from (L1} toax -by+c=0

- a(1)-bf1)+c
o + b®
a-b+ec= .,GW
[a-b+c)®=a%+p?
a2 +b% 4¢® +25c - 2bc - 2ab = 3* + B®
c?4+23c- 2hc =2ab

c+za—2b=%

=1

c N 28 b - 1
28h 2ab 2abh ©
c 1 1 1
— e e g
gab ¢ 3 b

Hence, proved,
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Ql

Determine betwesn parallal lines
av +hy +op =0 and ay +by +c; =018

Lo =Ty

N 4r-3v-9=0and4xr-3v-24=0
¥
Distance between the two parallel lines is
24~ (-9 _|-24+9|

el

= 3 units,

{ii} Distance betwean 9% + 15y - 34 =0 and S8x + 15y +31=0
-34- 31
i5
JoZ 4 152

(i)} Distance between y = mx +c and y = mx +d

= — units

C=d

s m

{iv) Distance between 4% +3y —11=0 and 8x + 6y =15

s

Q2

The two sides of square are
Ex —12y —65=0 and 5x - 12y +26 =0

The distance between these two parallel sides [a; both have slope %] is

| =65-.26 E-Qll- 7 units,

2 22 NEE] e’
| +12 . O
0 A\
Aand all sides of square are equal. b c\

Area of the squareis 7 x7 = 49 sq units. K% Q
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Let therequired equation be v = mx + ¢ where m s slope of the line which

is equal to slope of ¥ + Ty +2 = D[i.e"?_i] as the two linas are parallel,

The required equation i1s y = "—:'nx +c which i5 a unit distance from (1,1).

|?{1}+{1}—?=:
48 41

B-T7c =450

64+ 49c% - 112¢c =50

4952 — 1190 =14 = 0
2 _16c-2=0

6+ 542 . -b b qac
Ce = using ————&

=1

The required equation is,

- 6
1-":-'——]-:-)(1' iEdE
T ¥

ar 7y+x+615q§=|]

Q4

Sinze the cocfficicnt of & and win the cquat ens 2x | 3y 19=0,
2 By~ 6= € il B+ 3y F T =0 s smns, heaelore sl i ow are
parallel,
e Bk
a +b

and ax +&y oy =0 are the lices sarallel to cach other 60 ‘\\'C)

Thatance betwreen pacallel lines s d = . whers ax+hy+e =1

Dastzmice between the ines 2x—33—1% =0anc 2x+3y—6=013

d, =

—13+a 13

= =413
Fiia }ﬁ NE K@ Q
Distance between the koes 223y +7 = 0and 2x+3y— 6= 013 \'@ %.
o B c_)

21-“-32 = '\'ﬁ O
*
Sinze the distances of both the lnes 224+ 3y + T =l and 2x4+ 3y 15 =1 \\\ ‘2}

fromthe hoe 2x+37 -0 =0 are equal, therefore the lises ars zquici stant §\ VQ
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Trie agaatior of ines are

-

k¥ sz—é—= 0 —()
¥ +E¥+6-0 "-{lt]
Let eql 3don o” mid way b3 3 + 2+ 2 =1 —-(|r']

Tren, distance matwsan [iy andfiii) and { i) znd (i) shoulc ha maoal

[
A 3] | x-e
\.E+4 9+ 4
= I+;=—r+r"|
11
— ,.i-

o

Tho rogqured s 3 3x 1 2¢ %--:I or bEx 112y 111 =0,

Q6

Clearly, the slopz of each of ke given lines is sarre equal to ;

Fenco, the [no 2s + 2y + 2 = C s perallcl to cach of the given ince,

. . 2
Putting y = Jin 2w 1 4y 1 2 =0 wecetn= =

Sc, the coordingtes of @ ooint oa O 4y 1 2= 0 are [ %J].

The dislae ) aelween iz lings 3= + 4 + 2 = Jand Zx+ 4y — 5= 0is Livern by

PR
5" 2 —4my+E
. ) B

|:1= = -
JE 4 8 =

The distanze d. batwesn tho lines 3x + 4y + 2 - 0 and 2 + 4y - 2 - 0is given by

3[— %] +4{0)- ¢

Cq =|—=
2 I'I;j:—q-:

n| -l

*
Sc3x+ 4y + 2 - 0 dwvides tha dictance between the ines 30 + 4y + & - \\\
*

and 38+ 4y - E — 0 n the ratia 317, §\ VQ
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Ex 23.17

Lat ABCO be & ca-allzlogram the eqguztian cf mhose sides A8 B0 20 and
OA arm Ay, Ay my - 0 A thoy +op - 0L A by +7) -0 and

o — by - - 00
Late, and py E0 b0 Cictarca botwoon 11e 2315 2 para ol oida of AZCD

S8 .":'_'| = &'..
A AL
An =1 and 45 = _F2
and sind
ez of SBCT = A4S xpy = HEZ
s
or o ED s = o cziid
sin#
Mrvws,

- slope of 48 - ;‘
1

= SH -Hﬂ:j
siope o =

(R

Sincs & i3 =nole hetiw=en 48 ano A0

tong- b Te
11 vy

hr
e e
e

1ol
s
T Sl o k] e S S oo SR W

.y Byl

A - Distance between £8 and AD

rl_dl
'J!'j? hhl"'

Nistame hatwear 40 and AC.

Ce =g
J52 rodt

Arzs of parallelogram s
- et
w Heroe, proved.
) |
(1] rRFombL e is 3 paralzograen with 2l cide aryal 0
P‘. ='&2 2
. Wodifing the So-m da of aea crpara fislogray dsvided above. %
The arez of raombos K Q
>
T ane \, %
= E’i- ﬂ
sng  sind Q Q
ol | ol e | Q) (b\
|y - 30z jak - ba| ,\\\ @
; he
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Q2

The area of a parallelogram is
_ e -dilla -
3by = by
&+ 2a|j3a - 4|
(-3} - +(-4]]
axZa
Fi

2.2
=—3
7
Hence, provad,

Q3
Let A5C0 be 3 parallelogram a5 shown in the following figure.

We observe that the following parallelogram is 2 rhombus, as distance
between opposite sides (48 and CD) and (40 and &C) is equal = [n-n'}).

and in a Bhombus, diagnals are perpendicular to eah ather,

angle between the two diagnals is 17/2
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Ql
Let the required equation be ax + by = ¢ but here it passes through
origin {0,0).
c=10
5 Eguaitonis ax +by =0
Slope of the IinE[m,} -2 and iy = £
b g i
= Angle between af3'x+y =11 and ax +by =0 is 45
tan 450 = 122
i e
-3
. — (-]
1.T.§K-j§
Jia -= a -5
1I-—=—-J3and1+— = —+
b b b ﬁ b .‘E

b—ﬁc".-:—a—ﬁb andb+a~,-’3_=—a+bﬁ
aft-B)=b(-yE-1) anda{\E+1)=b[\F - 1]

_1‘ﬁ={"5_1)2=2_‘“§

i

b 31 2
or

g JF-1

Lri i

b f3+1 B

- Reguired lines are i-: ﬁ t2ory = {-‘ﬁi E)X
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Let the required equation be v = mx +c
But, c= 0 as it passes through origin (0, 0)
Eguation of the lines is v = .

Slope of x +y +By = fAx = a
ar {ﬁ+l}x+{1—q’§}y=ai5
il a-25

Fi 7 ¢ 3.

The angle betwean x+y+-ﬁy- 3=z and v = v is 75°

tan (75°) = 1”;1—;’:;
mx 2 -
tan t3T+45°} = m{-{;%

1

B _ _mi#2-5
1—%:(1 1-m(2-.ﬁ} <

. _m+2-48 andi@i,f = AP =2
2+ﬁ_1+m(u§-2) d2+43 1+m{2-~4"§]

1
E—IZI ar m——-ﬂ

¥o= s ¥ = 3% and x = 0 are the required equatins.
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Given squation is fu + Sy - 8=0.
Slope of mven line=m = —g

Equations of required line 13,
6,
yHl=—2e (3~ 2)
&
14—
5

-11
PO, Comaiialet O,
o 11 =5

y+l=—x+2
x+y-1=0

—E+1
y+l= £ (x—2)

{d

5

-1
}?+1=_—1{I— 2}
y+l=x=2
r—y=3
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The required equation is
y—k =m'[x-h)
and thislingis inclined at tan™ = to straight line y = mx +¢.
Slope = m = tan @
Passing through [k, &)
(7 r1)
. Equation of line is
y =y =mix-x) (i
m—-r

Also, tang=
1+t

Here, m=m'
m-m _|-m-m]
tang = ar
1+m° I 1-m* |
+2m
1-m"
Substituting in(i)
y-k=10
= y =K or

(x-#)

=0 ar

2
g E
¥ Tare

{1-m2){y - k) = +2m|x - h)


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Q5

Here, x;=2, y, =13, & =45"
m=slope of line v +y -5=0
_ —coeffofs

coaff of ¥

The eguations of the required ling are
-3-tan4s” o

y=¥= 1+[-3)tan4c°

-3-1

Ty 1Y =it
-4

y-ﬂu-E-{x-E}nEX--i-

Br-y-=-1=10

=3+ tan4L* {x _ 2}

Also, y~‘a-m
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Let the isosceles right tnangle be.
AC=3x+4y =4
c{2,2)

Then, slope of AC = ?

4B =8C [+ 1t is an isoscales right triangle]
Then, angle between {48 and .FIC':I and {8¢C and AC‘} is 45°,

a
tan:’r.- S = [whan my = slope DFBC‘]
ol L

4—3ml-4m1+3

1
?mi'l mlﬂ?

and, A8 .1a8cC

{stope of AB) x [slope of 8C) = -1

. 1
mz H:-_FB —.1
i =—-7.

The equation of 8C is
(y-2)=5c-2)
Ty -14=x-2
X¥=-T¢p+12=10

and

The equation of 48 is
i
p-2=-x+14
y+ix-1o=0
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Let & {2 +3, E} be one vertex and x = ¢ he the opposite side of equilateral
triangle ASC,

The other two sides makes an anale of 60° with other two sides,
slope of x -y =015 1,

e 1ttanﬁn°{x_2_ﬁ]

T 17 tane0®
¥—5= 1i:§(,~c—2—~f3—] andy—5=1;:§{?‘:’—2—u§}

y-En(ﬁ-E){x-E-ﬁ} andy-E-tnﬁll- E){K-E-nﬁ)
y+{E+-_E]x-12+4-\Eandy+{2-q5)x-ﬁ

Hence praved the 2°° side of A48C isy +E2- qﬁ}x =6

and the 3" side 55y+(2+ \E)x - 12 4+ 443,

Qs

Let 4800 be & square whose diagnal 80 15 4% +Fw = 12

Then, slcpe af 80 = Td

Let slope of 48 = m

o
Then, tan4&®= =t
1-—tn
?
T=dri= Tirr+ %
lim=3
3
Ll
i1
Clope of 8¢ - ;
slope of 42
-l
El

Fql::.rim;ranAR G @
(v -2)= o3 -1) 6\5 g
11y -22 23w -2 74)
3x =11y +19 =0 %
and \@K Q

Ejustion of BC is % %’

(v-2)= L 1) OQ &
1 +3-17=0 .\\\ @(b
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AC and BC are inchided to [(A&}x +y = 0 at an angle of 60°
-~ BABC is equilateral riangle.

The slope of A% 15 = 1 and hat slope of AC be ry

Tt

i, or 3fi- = +1

e V3 [1- ) =y
-.E- 1=rmy +J§m

tanGl® =

= m,=£_1=:;'—1.|§'

3+
and, slope of 8C i5 iy

tanGr = T2 1 S5
L+

s = o3 42

3

Eguations of A7 and &C ars
5-*—2:‘2—\.’3_][}'—1] —1i)
ynz-:zwﬁj[w-lj

usingl) andx+y =10

e [258, 18]

2

- 2 2

HCIS{EFH—-JS} +[3-.EJ
B8 E
‘J9+3+5\E+9+3—ﬁq5

4

=6

The are of 848C

- ﬁ{.ﬂcf
4
-8 ()

3 :
w Eq'r::T 50 NS,
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Solving ¥x -y +3=Dandx + ¥ -3=0 we gat,A{D,B]

The slope of Tw =y +3=0(m) andx +p -3 =0(m;) are 7 and -1
respectivealy.

any line thraugh the paint{1,-10] s

v+ 10 = mfr -1) ===fi}
Since itmae aqual angle say 8 with the given lines, therafore
tang = m-7 =— ﬁ"'—{-'-l.}
1+7m 1+m|-1]
1
= e =3ar =
Putting infi}

w1l = =3{w-1)
ok 10 = S 3K 43

At y+T=0
1 T |
¥+1li= EEH'- 1}:;- E
-5¥+3Al=0
s w s Tam IJI,-.'-: [ 1 T e R I St

a0 =l )

JFLE |
' plEy+3[-5)-7
JP
E-1c-7

klzn diztan-= 0®(3,=5) for thasacordling fe -1y - 150
PN I - PR =
Jafabic |
. F‘i?ll?i =1 1
ET T
. F-ao412]

o > &

Alen ifferen e hrtween il a4l is A @

[X=E} | B2 batwieen the T3 |Mas equatior of lne $eou gy . -5y

iy Ue boes gl 384w %
. T K
L ,@

' 'E-IEr.:u
YL

Hrw o

=

Fi = |l-_l-
a4z —— =t Lkl
LI
2 Q
> 3 = 2
'.'.'1-;-1—;.‘?" ur, e e O &

5 *
afieZ]- 5T o mfrad)eesed N
i St Rl ' f=zf====3 .\ @
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The slope of 48 = -1
Let slope of AC be m
Then,
m+l
1-m

m=2-3

and similarly slope of A& = 2+J?T.

tane”® =

Equation aof AC and A2 are
(v+1) = [2-B(x - 2)
ar, {2-@x-y-5+2ﬁnn - i}
and,
(v-1)= {2+-\§]{x -2)
ar, {2+J§}x-y-5-2-\5-0 -— {ii)

On solving(i) withx +y = 2, we get

3 [21—114’5 11,5—9}
! &

G

A8 = AC = BC

w{z: —1;@—1]1[11\.‘56—9— 1}2

|25+ 363-33045 + 363 +225- 330,

i | T
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Let4(1,2), c(58), B(x.¥i) O(x2¥2)
8-2 5 _3

5-1 42

Slope of AC =

Letm be the slope of a line making on angle 45 with AC

3
ml—E
tan 45° = —
l+mx—
2
3
"3
1-
am
1+—
2
1+—=m—3_ ar, 1+E=_ _E
2 2 2
3—m—m j—1 or, 1+Em—m+§-
2 2 2
11’?‘]-2 ar, E-}m.E‘l
2 2 2 2
m=-h ar s_m—l
] 2 2
1
me =
)
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Line through the intersection of 4x -3y =0 and 2x - Sy +3 =05

[4x —3p)+2[2x -5y +3) =0 —{i)
or, x(4+22)-y(3+52)+31=0

And the required line is parallel to 4% + 5w +6

slape of required = slope of 4 + 5y + 6 = _—;-

-{44-2,1}';4

--iB-PEii 3

=  5{4+21)=-4(3+53)
== 20+10 =-12-201
= 302 =-32

=16
= d=or

Putting 2 in equation (i)
[4x—3y]—%%[2x—5y+3]=ﬂ

= B0y — 45y -32x + 80y -4B8=10
= 28x +35y-48=0

s the reguirad line

Q2

Tne equaton of the ~ecuired line 1€

[ ey ad)e2fzv-ap 47 -0
or, ¥{i-3)+y[2+=2)+3+72=0D
1+5,?.]

oy = slape af e ling = -
2445

Tae line is perperdicular tax -y +3 - 0 waose slope [mg -1

: Ay K = =L bo ‘\Q
= -[;:i el m =1 @
L+32=54 41 K% Q
A= -1
x0
. The requred line s %
H-E-.Ej.f'+3-:EH+'H.-'+T:=] Q &Q
et - = *
ar, ::Ty —E; - : ' .\\\0 @@

I

I
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Q3
The required line is

2x-Ty+11+2[x+3y -8 =0
or, xf2+d)+y(-7T+32)+11-8Bi=0

() When the line is parallel to x-axis. It slope is 0

Bl
31-7
Awm =2
. Equation afline is
2w =Ty +11-2{x+3y-8)=10

-13y +27 =10

{i} when the line is pardlel to y-axis then,
-1

slope
=7
244
i,

3
. Equation afline is

0

2x-?y+11+%{x+3y-ﬂ:l-ﬂ

- 6x=21y+33+7x+21y-56 b

3
=26x—21y+33+7x+21ly-56=0
= 13x-23=0
= |3x=23
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The reguired line is

(2x+3y-1)+a{3x-5y-5)=0
ar, #(2+32)+y[3-52)-1-51=0

Since this lines is equally inclined to both the axes, it slope should be 1, or -1

-2 -31 -2-31
=1 ar, e |
3-51 3-51
= 3-Bi=-2-31 ar, = =2=-31=-3+54
= 5= 24 ar, =1=84
j:E. or, ;:-,inl'.
2 5]

The required line is
2x +3y+1+—;—{33—5y—5] =0
o +BY +2+15x - 25y - 26w 0
19x =19y =23 = 0

or

{2¥+3y+1]+%[3x~5yu5]-ﬂ

164 +24y +8+3x -5y -5 =0
1094 +10y +3=0

The two possible equation are
19 -19v-23=0 or 109% 419y +3=0
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The required ling is

(«+y-4j+2(2v-3y-1)=0
or, x(l+22)+y(1-32)-4-4=0

And it is perpendicular to %-r % =1

(slope of required line) « [glnpe of .:,+ .5.;. = 1] =-1

i 1+2% x_ﬁ 1
1-3% 5

1+2% -5
- — T i—

1-3% o
— 6+121 = =54+151
= 11=234 urﬂ-%

» The required line is
11
~4)+Z(2x-3y-1)=0
[x+y ]+3[x y - 1)

v +3y - 12+22x -33y -11=0
25k - 30y -23 =0

Q6
x(1+2)+y(2-2)+5=0
= HbXxi2y =Ry +5ul
= Afx-y)+{x+2¢ +5)=D

= [x+2y +5)+2{x-y)=0
This is of the form & +Als = D

So it represents a line passing through the intersection ofx -y = 0 and

X+ 2y = =5, @
Solving the two eguatians, we get =5 which is the fixed point 0 * C)
sy erions O &

thirough which the given family of lines passes for any value of &, @
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[2+k)xw +(1+k)y=5+7%k
or, [2x+y-5:|+k[x+y-?j-l:|

Itis of the form Ly +&{- = 0 i.e., the equation ofline passing through the intersection
of 2 lines L; and L.

So, it represents a line passing through 2x +y -S5=0 andx +y -7 =10,

Solving the two equation we get, (-2,9). Which is the fixed point through which
the given line pass. For any value of &,

Q8
Ly + 45 =0 is the equation of line passing through two lines. L; and Ls.

(2 +y = 1)+ 2 [x + 3y - 2) = 0 is the required equation. -={i)
or, xfz+a)+y(1+32)-1-22=0

L.FL— 1

1+22  1+2%

2+ 2 1+3%

Area of & -%xos X O

- %x{y intercept) x [x intercept)

3

E:Lc[uﬂ]x[“u]

3 2 \1+31) L2+:

16 1+422+42

3 2+3%4m2

32+ 482% 41128 = -3~ 1247 - 122
602 +1242 +35=10

-124 % \,[(124}2 -4 %x60%35

_-124% \.’% 60 ’\QQ

A=

120

Approzimately = 1 6
PN

Subtituting in(i) = 3x +4y -3=0, 12x+y-3=10
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The required line is

(3% -y -5 +afx+3p-1)=0
ar, (3+4)x +[-1+32)y-5-2=0
E: [5}:2] i % -

3+4 21 -1
And the line makes equal and positive intercepts with the line {given)

E+.i= E+A
F+4 3d-1
IE-1=323+41
2i=4
A=2

The required line is
I -y-LE+2x+6y-2=0
ar, Sk +85y =7

Q10

Tre recuirad |1we s

J:'—3_|.-'+J.+j.::2h' +5y—§}= i}
ar, I".+2.1]|$:f—{—3-1—5.1]"f+1—9.4-|]

Distance fror arigin of this ine s

{1+:1]n+[—x+sz}n+1—q1| - ;‘b-:i-I-I:lEJ-I:J
.,ﬁl +?.!.:2 +(s2-at | i N

= 5 |
Jorai-arsoniieo-207)

- =83

3:n+aa.13 - 262

4

Y

Eral
]

= 5[1u+:.!l.|.1"'- 2ealaf1oue)

‘ QQ - O
= 504314537 - 1202 = L -214% - 103° ,\\
= 544%-:11293-40-0 @ 0
= {El.l-?]z.l: ar, A-% K;: &

. Reguived ling is @ 2
; L ’\v %-
.1—31'+1.+E[25+5y—9}=ﬂ

& Sx-24v +E+14x—35¥ -03=0 Q @

= 22x+lly-55=0 ‘\O @

= Zmty-o-=0 .\\ @
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Solving two equations of lines x—»+1=0and 2x- 3y +5=0 we get,
intersection point (2.%).
Let equation of aline passing through (2.3) be y=mx+c
L 3=2mtc
c=3-2m
Equation of the lineis y=mz+3-2m......(1)
7

Perpendicular distance of above line from (3,2) = 3

3m—2+3—2m‘=1
At +1 3

m+1 7

= =

it +1| 3
(m+1F 49

w41 Eg
250m° + 2 +1) = 4%° +49
25m” +50m+25= 49" +49
24m° - 50m+24=0
120" = 25m+12= 0
<8 3
374
Substituting m m (1), we get,

Equations of ines are dx—=3y+1=0and 4y -3y +1=0 60 . O
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