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EeXpression Ax= + £nys 1 -y - aludLED.

ZEx. 1. Determine the equatlon ‘of the curve 2x2 + 3y J — 8x + 6y — 7 = 0 when then origin is
transferred to the point (2, —1). : /

when then origin is transferred to the point (2, —1) Putx = x’ +2,.y =y — 1 in the above
equation. Then 2(x" + 2)2+ 3 (yY—1)2—8(x" +2) + 6 (y'—1) —7 =0 '

or, 2x2 + 3y2 = 18 , j
Now removing suffixes the equation referred to new axes is 2x* + 3y* =18

X. 2. Determine the equation of the parabola
xX2—2xy +y2 +2x—4y+3=0 T ‘e M

| after'rotatihg of axes through 45° ' '
When the axes have been roated through an angle 45°, then
x = x’ cos 45°— i sin 45° = (¥ —y)/N2.
y = x’sin 45° + ' cos 45° = (¥’ +y)/N2
4 ’ X))+
Put them in (1), then ('Y—-J—Ei)z—z( ) )x \""2)" +(x > Y ) (__{_L)__ (\‘12‘4 )

~43=0

On simplification the equation r- duces to

22 —\2x' —3¥2y' +3 =0 e -
Now dropping the suffixes, the equahon is ' 7
W V2x —3V2y +3=0Ans. - o
/2%4 Remove the first degree terms in : : :
P32+ 42 —12x+4y+13=0 = . ’ .
i O

Complete the square,

- s ' - 1 )
or, 3(x2—4x + 4(y2'+ v+ Z)=0

- 1 '2 ' - -
or.3(.\'-—2)2+4(y+-2-).=0 .es o T (i1)
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Putx—2= t’andy+—- ¥y’ in (ii)

3x2+4y?=0 |
This is satisfied only by x’ =0, y’ = 0, which is the new origin.

By shlftmg origin at (2 ,1/2)), the first degree terms can be removed

({/4 By transformihg to para”el axes through a properly chosen pomt (1, k), prove tha
the €quation. . '

12x2 — 10xy + 242 +41x — 5y +2 =0
one containing only the terms of the 2nd degree.

can be reduce
Trans‘fomling'to‘ parallel axes through (h, k) we have

12(x +h)2— 10 (' +h) V +k)+2(y +k)2+ ll(x +h)—5(y +k)+2=0
or, 12x2— IOxy + 2y’2 + (24h — 10k + 11) x’ + (—. 10k + 4k — 5y’ + (12h2 — 10hk +2k2

't

‘11h —5k+2)=0 (i)
Now equate the co-efficients of x, y to zero then
24h — 10k + 11 =0 also — 10h + 4k—5=0 |
and 2h2—10hk+2k2+11h 5k+2=0 >
Solve the first two equahons Ho=—3 sidi= ——and 1t is clear that these values of h, k

satisfy the equahon (ii). Hence the equahon (1) becomes 12:('2 —10x"y" + 2y’2 0

s
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PAIR OF STRAIGHT LINES
Art. 36. Homogeneous Quadrah’.c Equations. : (/‘,

Let us consider the equation ax? + 2hxy + by? =0 (1)
On multiplying it by a4, it may written in the form |
a®x? + 2ahxy + aby? =0, ifaz 0
or, a2x? + 2ahxy + h2y? — (h? —nb)_y2 =
or, {ax + hy)? — ly Nh? — ah)}? = 5

o, (ax +hy) + V(h2— ab) y) {ax + hy — (h* — ab)y) = )
The equation (1) therefore, represents the two straight lines whose equations are o

(2)

ax +hy+y N(h2 —ab) =0
f 3 (3)

aud ax + hy — y N(h2 —ab) = s
each of which passes through the origin. The two lmes (2). (3) form the locus of the

equation (1) for (1) is satnsﬁed by the co-ordinates of all points which sahsfy (2) and (3) \
These two straight ]mes are real and different if h?.> ab, real and coxncxdent 1!'7{2 =qb,
and imaginary if i? < ab. -
In the case when /2 = ab, the straight hnes though themselves imaginary intersect in a
real point. For the origin lies on the locus given by (1) since the equation (1) is always satisfied

by the values x =0andy=0.
Altemat'nrvle method
If b + 0 dividing both sxdes of the equation (1) by x2 b we have |

N2, by e .
(,)+2bx =0 il (4)

Let m,, my, be the roots of thls quadratlc equahon in x/y.

Sum of the roots = my + my =—2h/b _ ) :
e T d L e (5)

and product of the roots = m;m, = a/b

The Eq 4) must be equivalent to

(; —m) (._;c-._'—-mz) '_=0 = -\: ,: : (6)

»,



A1

Pair of Straight Lines 3 . 37

. 9. The axes being rectangular, find the equation to the pair of sraight lines meeting at
rigin which are perpendicular to the pair given by the equation ax? + 2hxy.+ by? =0
If the lines represented by ax? + 2hxy + by? = 0 be y — m;x = 0 and y — mpx = 0, then we

h a
have m; + m, = 2; and m 1, =751 (1y

th

Now the equations of the lines perpendicular to the above lines and passing through the
origin are my + x =0 and myy +x =0 ‘ '

Their joint equation is_ | .

(myy + x) (méy +x) =0, or mymyy? + (my + my) xy + x2 =0

2h _
or, (bﬂ‘)yz—(—b—)xy+x2=0 ‘ by (1)

or, bx? — 2hxy +ay? = 0 Ans.
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0«0, 4.0, 0) 1 1
2\ or, a0 L 1
: , 2 14500, 0'),.2(0“0))
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V20 - ", 4+ ",
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(2)

the second

Note. 1. In (2), first value 0 is the angle made by the internal bisector Uv ™**
e of 0 is the angle made by the external bisector OD with OX.

ternative Method :
Let the given equation ax? + 2hxy + by? = 0 represent the line

y—mx=0and y—mx=0,
h a

Sy + = —23. mymy =i
The equations of the required bisectors are

— m;x — myx
(1 +my?) =::7|(1 + my)
Squaring, we have ;
(y—mx)2 (1 + m?) = (y—myx)2 (1 + my?)
(m2 — my?) (x2— y?) = 2xy ((my— my) — mymy (my — m2))
or, (my—my) (my— my) (x2—y?) =2xy (m; —mx)(1— mym2)

or, (my+my) (x2—y?) =2xy(1 —mymy)

h b—a) )
or. (—2 (@—yd =2my L1 S

or,

or, h(x*—y))=xy@—1>b)

xZ_.y?_ﬂ :
or, a—2b _hf /

o~

A1)

(2)
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