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EXERCISE 4.5

Find the lines represented by each of the
following and also find measure of the
angle between them (problems 1-6):

10x* —23xy —5y* =0

10X —2axy - By“ =0 |
10x2 — 25X+ 2y -ty | .0 .
prilax~ay) -y (2x-5y)=0
(2x¥5y)(5x+ y)=0
2x—5y=0,5x+y =0
10x* —23xy -5y* =0

Here, a:10,h:—§,b:—5
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\IKETTxy +2y =0

Solution:

3x*+7xy+2y* =0

/] -—.Sini‘-ut';oij:"-_" oy
W SxP 4+ 24xy +16y° =0

3% +6Xy +xy +2 =0
Q‘(/)\*-i-?_y\t. y.({'x '.{- b4 y\,: i\
(XH2y)(3+Y) =0 ’
%£2y=0,3x+y=0
3x*+7xy+2y* =0

Here a=3, h=

24/h?—ab

a+b

,b=2

N~

tan@ =

O =255

|
— o

L Q3 (0 + daxyiey] 00

9x? +12xy +12xy +16y* =0
3x(3x+4y)+4y(3x+4y)
(3x+4y)(3x+4y)=0

3X+4y=0,3x+4y =0
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As the lines are real and coincident
so angle between the lines is 0°.

2x* +3xy—5y* =0

Solution:

2x* +3xy—5y* =0

2x* +5xy -2xy-5y? =0 |/

X(2x+820 )~ Wi 2x -f;év-) =10\ T

(2x=5y) (500 | L J
y=0

ek oN = () R

“EX+3xy—5y* =0

Here a:2,h=g,b:—5
24/h?—ab

tané =

- 941809 —rant =" |
.\_:.||..'.\,I__ o k3j
16=113.20°

6x> —19xy +15y* =0

Solution:

6x° —19xy+15y =8
6x —161("—(*\(\4-1"‘}1 _J

'2>(3x—ay\ 3y(3x-E§)=0
AN .‘_j%x— y)(Zx «uy)—O

3x—-5y=0, 2x-3y=0
6x° —19xy +15y* =0

Here a= 6h—% b=15

24/h?—ab

2 2] -
6+15
2, ’361—90

tanfd=——
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tanf =—"—

tan @ = —J
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tan@ =

6 =tan™
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i) —
21) 1 I-'x'..-', \

Ve BN CAA0™
Q6 | % +2/y.eCa =0

,So]utlor

x> +2xyseca+Yy> =0
Dividing both sides by x?

2
1+23ew(zj+y_2:o
X X

Let L =t.. (i)
X
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1+(2seca)t+t*=0
= t?+(2seca)t+1=0
Here a=1, b=2sece, c=1

—b++/b*—4ac

t= . .
-._A;d_ x
Voo Ve T A
—ZSPC” i ¢(4>(—.Cc) —4(1\(5
N BARE
J A \ ) 't-': —2seca £/4sec’ a—4
' 2(1)
. —2secat/4(sec’ 1)
2
(= —2seca+4tan’ o
2
t_—ZseCaiZtana
2
( —2(-secattana)
2

t=—(seca+tana)
t=—(seca+tana),t=—(seca —tana)
From equation (i)

=—(seca +tana), %: —(seca—tana)

Yy
X
y=—(seca+tana)x, y=—(seca —tana)x

(seca+tana)x+y=0, (seca—tana)x+y=0

X* +2xyseca+y’ =0

Here a=1, h=seca , F21 =

e w@BES T LA
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tan@ =
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Q.7 __Find dJOlht equatlon of the lines

through the origin and
perpendicular to the lines:

X?—2xytana -y’ =0

Solution:
x*—2xytana —y* =0—(i)
lety=mx , y=m,X be the lines
represented by equation (i)
Equations of lines passing through

origin and perpendicular to the lines
represented by equation (i) are

-1 -1
y=—x ., y=—X

m, m,
my=-X ' myy=-X
X+my=0 X+m,y=0

Now, joint equation of these lines is
(x+my)(x+m,y)=0
X° +ml>ql+m2xy+ .||2y —0
K k(ml+"r.) Ry + nlrh?; J=—(||) N
' _l“rom equ on| (h
R R —2xytana—y?=0
Here a=1Lh=-tana,b=-1

—2h  —2(-tana)
]

m+m, = =-2tana
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m =—=—=—1
m,m, b 1

Putting in equation (ii)
X* +(-2tana)xy +(-1)y* =0

x—2f°nx y-y _J: Ry

Rt

Q8 Finda 'om eq Jaflun ot the lihes
=, 1N n)ugh the orii 2 and
NI : rl.\erpendi(':hlar to the lines
ax® +2hxy +by* =0
Solution:
ax® +2hxy +by? =0...(i)
Let y=mxX ,y=m,X be the lines
represented by equation (i)
Equations of lines through origin and
perpendicular to the lines represented
by equation (i) are
y="rx L Y=o
m, m,
my=-X , myy=-—X
Xx+my=0 X+m,y=0
Now, joint equation of these lines is
(x+my)(x+m,y)=0
X +mXxy +m,xy + mm,y* =0
X2 +(m +m,) xy+mm, =7, (ii) A
From eqcutlcn (I),, ~ x \ \
ax? +2nx3 b/ = O MR R
le;néﬁnEﬁ;Qh
mm, =2

09

Putting in equation (ii)

[ e 520

N

\ \/Iuihplymg by b pon| both sides.

bv —4hxy+ay —O

Find the area of the region
bounded by 10x* —xy —21y* =0
and x+y+1=0

Solution:

10x* —xy —21y* =0
10x* —15xy +14xy —21y* =0

5x(2x—3y)+7y(2x-3y) =

(2x—3y)(5x+7y)=

Either 2x—3y =0 or 5x+7y=0
2x—-3y=0...(1)
5x+7y=0...(ii)
X+y+1=0...(ii1)

Solving (i) and (iii)

By Eq (i) —2Eq (iii)
2x—-3y=0
2x+2y+2=0

—-5y-2=0_

I L

I_- :___ A

=y =R N )

" Equation (iii)

X+y+1=0

x+(_—2j+1=0
5
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X=—=
5

-3 -2
So A(—,—j is the point of
5 5 - A

mtersectlor* wf (1) and ( -")

By eq (i)
5X - _Hy. 0,

SR EBY'SS5 =0

Equation (iii)

X+y+1=0

x+§+1= 0
2

-7
X=—
2

So B(iﬁj is the point of
2 2

intersection of (ii) and (iii)

Clearly, the point of intersection of

(i) and (ii) is origin, O(0,0)

0 0 1

Then area of AOAB:E_—3 _—2 1
2|5 5

- 5
2 2

\5! eq(m AR R

Expanding by R,

- 0n-0 1;-' k
-~.1J 15 Va4t —
S| ==k =N
21 @010

—29
As area can-Rever [ e gatIV( so
- '/—\ eam oAda'_--g stuars uhits
P __,--."-_ =
14, k] | 1 o
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