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Exercise 6.8

Q1. Find an equation of each of the following curves with respect to new

parallel axis obtained by shifting the origin to the indicated point.
. xZ+ 16y —16 = 0 0'(0,1)
Solution
Equation of transtormction are
xX=x4+0 y=y+1
Substituting these values of x,y info above we have
x4+ 16(y+1)—-16=0
X+ 16y +16—16 =0

x4+ 16y =0

ii. 4x* +y* +16x—- 10y +37 =0 0'(-2,5)
Solution
4X“ +y“+16x-10y +37 =0
Equation of transtormction are
X=Xx-2, y=y+5
Substituting these values of x,y into above we have
d4(x—2) 4+ (y+5)+16(x—-2)—-10(y+5)+37=0
4(x* —4x+4)+ (y*+10y+25)+16x—32—-10y—-504+37=0
4x% — 16x + 16 + y? + 10y + 25 + 16x — 10y — 45 = 0

4x‘+y'—4=0
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.  9xZ2+4y?+18x-16y—11=0  0'(-1,2)
Solution
Ox% 4+ 4y 4 18x - 16y—=11=0
Equation of transformaction are
X=x=-1 y=y+2
Substituting these values of x,y into above we have
O(x—1) ¥ +4(y+2)+18(x—-1)—-16(y+2)-11=0
O(x* —=2x+1)+4(y* +4y+4)+18x—-18-16y—-32-11=0
Ox* — 18X+ 94+ 4y°“ +16y+ 16+ 18x—16y—61 =0

49 +4y*—-36=0

iv. x?-y?+4x+8y—-11=0 0'(-2,4)
Solution

X°=y°4+4x4+8y—-11=0

Equation of transformation are
X=x—-2, y=y+4

Substituting these values of x,y intfo above we have
(x=2)-(y+4)*+4(x-2)+8y+4)-11=0
(x* —4x+4)—(y*+8y+16)+4x—8+8y+32-11=0

X —4x+4—-y*—8y—16+4x+8y+13 =0

X—y*+1=0
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V. 9x* —4y* +36x+8y-4=0 0'(-2,1)
Solution
9—4y° 4+ 36x+8y—-4=0
Equation of transtormcgtion are
A=X=-2,
y=y#+1
Substituting these values of x,y iInto above we have
O(x—2) —4(y+1)*+36(x—2)+8(y+1)—4=0
O(x* —4x+4) —4(y* +2y+1)+36x—72+8y+8—-4=0
Ox¢ —36x+36—4y*—8y—4+36x—72+8y—4=0

Ox¢ — 4y —-36 =0

Q2. Find coordinates of the new origin (axis remaining parallel) so that first

degree terms are removed from the transformed equation of each Of the

following also find the transformed equations.

. 3x° -2y 4+ 24x+ 12y 4+ 24 =0
Solution

Let the coordinates of the new origin 0'(h, k) equations of transformation
are

X=x+h y=y+Kk
Substituting these values of x,y into above we have
3(x+h)? —2(y+k)?+24(x+h) +12(y+ k) +24=0
3(x* + 2hx + h?) — 2(y* + 2yk + k) + 24x + 24h + 12y + 12k + 24 = 0

3x° 4 6xh + 3h® — 2y* —4yk — 2k* + 24x + 24h + 12y + 12k + 24 = 0
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3x* — 2y% + x(6h + 24) — y(4k —12) + 3h* — 2k* + 24¢h + 12k + 24 =0

(h,k) to be chosen thot first degree terms are removed from the

transformed equation

6h+24=0 4k - 12 =0
h+4=0 k—3=0
h=-4 k=3
thus (h,k) = (—4,3)

putting (h,k) into above, the transformed equation
3x = 2y° +x(0) = y(0) + 3(—=4)* = 2(3)* + 24(—4) +12(3)+ 24 =0
3x —2y*+48—-18-96+36+24=0

3x¢ =2y —-6=0

. 25x%* + 9y* +50x — 36y — 164 = 0
Solution

Let the coordingtes of the new orngin 0'(h, k) equations of fransformation

are
X=x4+h y=y+Kk
Substituting these values of x,y into above we have
25(x+ h)* +9(y + k)* +50(x + h) = 36(y + k) — 164 = 0
25(x* + 2hx + h*) + 9(y* + 2yk + k*) + 50x + 50h — 36y — 36k — 164 = 0
25x° + 50xh + 25h® + 9y? + 18yk + 9k + 50x + 50h — 36y — 36k — 164 = 0
25x°% + 9y? + x(50h + 50) + y(18k — 36) + 25h® + 9k* + 50h — 36k — 164 =0

(h, k) to be chosen thaot first degree terms are removed from the

transformed equation
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50h +50 =0 18k—36=0
h+1=0 k—2=0
h=-1 k=2
thus (h, k) = (—1,2)

putting (h, k) into above, the transformed equation is
25x% +9y? + x(0) — y(0) + 25(=1)* + 9(2)* +50(-1) — 36(2) — 164 =0
25x¢ +9y? +254+36-50-72-164=0

25x2 + 9y% — 225 = 0

jii. xf-y‘—6x+2y+7=0
Solution

Let the coordinates of the new orngin 0'(h, k) equations of transformation

are
X=x+h y=y+Kk
Substituting these values of x,y iInto above we have
(x+h)PZ=(y+k?—6(x+h)+2(y+Kk)+7=0
(x> +2hx+h®) = (y* +2yk+k?*) —6x—6h+2y + 2k+7 =0
X! —y*+x(2h=6)—y(2k—=2)+h*=k*—=6h+2k+7 =0

(h,k) to be chosen thaot first degree terms are removed from the
transformed egucation

2h—-6=0 2k—2=0
h—-3=0 k—1=0
h=3 k=1
thus (h,k) = (3,1)
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putting (h, k) into above, the tfranstormed equation
X =y +x(0)—y(0)+3) =(1D)*=6(3)+2(1)+7=0
X°—y*4+9-1-184+2+7=0

X =y’ =1=0

Q3. In each of the following, find an equation of the curve referred to the new
axis obtained by rotation of axis about the origin through the given angle.
| xy =1 0 = 45°
Solution
EqQuation o transformation are

X = XC0sB — ysind = x cos45° — y sin45°

x(3)-5(3)- 2

y = XSin0 + y cosO = x sin45° + y cos45°

- x()-y(2) =2

Substituting these expressions for x and y into (1), we have

SIS

= x’ —y? =2 istherequired equation.
i, 7x —8xy+y>*—-9=0 O = arctan2
Solution
X2 = 8xy 4+ y¢ =9=( el )
= tanB=2 sinB = % cosB = %g
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Equation of tfransformation are

X =XCc0s0 —ysin® = "(';!F'g) _y(é) _ x-;;y
y =xsin@+ycosb = x(vzs) _y(é) - 2:;5*

Substituting these expressions for x and y into (1), we have

> 1) -8 + ) -9=0
- E-(:\t2 — 4xy + 4y*) — E-(sz + Xy — 4xy — 2y*) +§-(4:-c2 +4xy +y*)—9=0
= 7x% — 28xy + 28y® — 16x° + 24xy + 16y* + 4x° + dxy +y* — 45 =0
= —5x¢ +45y* —45=0
-5 x*—=9y*+9 =0 isthe required equation.
.  9x*+12xy+ 4yl —x—-y=0 B=arctan-§-
Solution
Ox* 4+ 12xy + 4y = x -y =0 e 1)
= tanb = ; sinB = ;ﬁ cosB = -\/;.—J

Equation of transformation are

X = Xcos B — y sin® —x( - )—y(_f__.) _ 3=y

vi3 vi3

— : — 2 3 - ZX+3y
y = xsin8 + y cos6 "‘(,;,'3) y(vﬁ) —

Substituting these expressions for x and y into (1), we have

= (R ) -CR) -G

www.topstudyworld.com



www.topstudyworld.com Mathematics

9 12 4 2x + 3y
L N 3. 26 g0 - _ @ % o S gl 5 2y _
13('9:« 12xy + 4y )+13(6x + 9xy = 4xy — 6y )+13(4x + 12xy + 9y*) 75
(3x-2y)_0
viz /

81xZ — 108xy + 36yZ + 72x2 4+ 60xy — 72y% + 16x? + 48xy + 36y? — 3V13x + 2V13y
—2vV13x-3V13y =0

169x% — 5vV13x — V13y = 0
Divide by V13

= 13v13x% = 5x —y = 0 is the required equation.

iv. x*-2xy+y?*-2V2x-2V2y+2=0 0 = 45°
Solution
X2 —2xy +y? = 2V2x = 2V2y +2 =0 oo (1)
— A0 T e 8 —
2 0 =45 sind = —= cosB-ﬁ

Equation of transformation are

X =XcosB—ysinb = x(;%)-y(:%)

S
V2
X+y
V2

y = xsinB + ycosB = x(-:l;-i.) -y(-:l,—i-)
Substituting these expressions for x and y into (1), we have

- @ -APD ) - -

4 \E Vi

)+2=0

2 2 2 — w2 4 = (x2 2
-é-(x —2XY + y<) = (X -y)+§-(x +2xy +y°)=2(x=y)=2(x+y)+2=0

XE = 2Xy + ¥y =X+ 2y  + X+ 2xy 4y =X+ 4y —Ax—4y+4 =0
= 4y —Bx+4 =0

— y‘—2x+1=0 1istherequired equation.
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Q4. Find measvure of the angle through which the axis by stated so that the
product of term xy is removed from the transformed equation. Also find the

transformation equation.

i 2x* +6xy+10y* - 11 =0
Solution
Let the oxis be stated through an angle 8. Equations of transformation cre
X = XCos B —ysinb, y = Xsin 8 + y cosH
substituting Into the given equation, we get

= 2(xcosB —ysinB)* + 6(xcosB — ysinB)(xsin® + y cosB) + 10(xsinB + y cosB)* —
11=0

2(x%cos?0 — 2xysin® cosB + y?sin?0) + 6(x? cos 0sin 0 + xycos?0 — xysin?0 —
v sinBcos 8) + 10(x*sin’O + 2xysin0 cosb + y?cos?8)—11=0 = —eeeeee - (1)
Since this equation is to be free the product term xy, the coeftficient of xy 1s zero.
.©.

=> —4sinB cosB + 6(cos*H — sin“B) + 20sinB cosO = 0

= 6 cos208 + 16sinB cosb = 0

= 6 cos20 + Bsin26 =0

— 6 cos20 = —8sin20

2tan® 3

3
= tan20 = — - -
4 1-tan<P 3

= 8tan® = —-3(1 — tan0) 8tanB = —-3 + 3tan0
= 3tan“0 - 8tanB - 3 =0
— 3tan“B -~ 9tanB + tanB -3 =0

= 3tanB(tan® — 3) + (tanB— 3) = 0
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= (tanB — 3)(3tanB+ 1) =0

= (tanB—-3) =0 3tanB+1=0
=> tan = 3 tanf = —i-
since 0 lies in the first quadrant,

tanB = -% is not admissible

. 3 1
tand = 3 = sinB = e cost = =

substituting the values in (1), the transformed equation is.

R I e - . - 55 B i3
2(x (ﬁ) +y (ﬁ) )+ 60 (=) F==) — ¥ (=) (=) + 100 (=)

1
+ v (—)*)-11=0
ye( 10))

F
1 9 3 3 9 1
NS iy & D AP TR S g, S PN =
2(10x +10y )-H:’y(10 T )+10(10x +10y) 11=0
5 Zxz 4Bz By2 B2  By2 3002 _11=0
10 10 :0 D 10 10

(2+18 90) 2+(18 18+10) 2_11 =0
10 10 10/F T\70 10" 10/7 -

110

23 u2 =11
==X~y 11=0

= lIx?+y?=-11=0

ii. Xy+4x—-3y—10=0
Solution
Let the oxis be stated through an angle 8. Equations of transformation are
X = XC0s B - ysinb, y = xsinB + y cost

Substituting into the given equation, we get
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(xcosB —ysinB)(xsinB + ycosB) + 4(xcosB — ysinB) — 3(xsinB + y cosB) —
10=10
(x4 cos 0sin B + xycos?0 — xysin®0 — y* sinb cos 0) + 4x cos® — 4ysin® — 3xsin B —

3ycosB— 10 = 0 wemmmmnees (] )

Since this equation is to be free the product term xy, the coefficient of xy is zero.

.e.
=5 cos‘8 — sin‘B = 0 cos*8 = sin‘H
= tan‘d = 1 tanf = 1
= B = 45°

putting value in (1), the transformed equation is

(x? cos 45° sin45° — y? sin45° cos45°) + 4x cos45° — 4ysin45° — 3xsin45°
— 3ycos45®° —10=0

¢ ()7 @)+ ) -5 () -2 - ()10

va ¥

-2yt () -y (G100

x? — y2 + V2 x— 72 y-20=0

il 5x% - 6Xxy+ 5y -8=0
Solution
Let the axis be stated through an angle 8. Equations of transformation are
X = Xxcos 0 —y sing, y = XxsinB + y cosO

substituting into the given equation, we get
= 5(xcos 0 — ysinB)? — 6(xcos B — y sinB)(xsin 0 + y cosB) + 5(xsin O + y cosB)* —

8=0
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5(x4cos?0 — 2xysinB cosB + y?sin‘8) — 6(x* cos 0 sin B + xycos?6 — xysin‘0 —

y* sinB cos 8) + 5(x*sin“B + 2xysinB cosB + y“cos?8) —8 = 0 e (1)

Since this equation is to be free the product term xy, the coefficient of xy is zero.

e,

~10sin® cosB + 6(cos*B — sin“B) + 10sinB cosh = 0

Cos“B - sin‘8 = 0 cos*0 = sin“H
tan‘f = 1 tand = 1
= B = 45°

putting value in (1), the transformed equation is

= 5(x*cos?45° + y*sin“45°) — 6(x* cos 45° sin 45° — y* sin45° cos 45°) +
5(x*sin‘45° + y*cos’45°) =8 =0

[ @)+ ol -5 O]+ Q) #5570

5 5 6 6 5 5
=Re koYt = =géb iyt =38 3=yt =8=0
zx +2y 2x +2y +2x +2y

(G-seD)at o (oga D)yt -n=0

(5—605))(2 + (5061»5) yz ~8=0

2 r4

= P JETO | JON, S qp
x=ir=y 8=0

2x* +8y* —-8=0

X +4y° —-4=0
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