3 X+Y=p
2,

..............

: (73)

* The point to which the origin should be shifted

12, TRANSFORMATION OF AXES %

Find the transformed equation of """

xXCo86 + ysin g = P, when the axes are
rotated through an angle @

IAP EAMCET 17-09-20_shift-1)

. X=p 2. Y=p

-----------
-------------------
-------------

If the axes are rotated through ap angle 45",
then the co-ordinates of the point (4v2,-6v2 ) in

the new system are .
[AP EAMCET 17-09-20_Shift-2)

2. (-2,-10)
When the origin is shifted to (2.3) the transformed
equation x*+3xy -2y +17x-7y—11=0 then
the original equation of curve is

[AP EAMCET 18-09-20_Shift-2)

1.x* =2)° —3xy+4x-y+20=0
2.x2-2y:+3,1}?+4x—-y—20=ﬂ
3.x* =272 —3xy—4x—-y+20=0

_____________________________________________________________

The point to which the origin should be shifted
so that the equation y’ —6y—4x+13=0 is transformed
in the form y° + 4x = 0is

[AP EAMCET 21-09-20_Shift-1]

1. (3,1) 2. (-1,-1)

..__-_-—..-.___---...___--;___-_p...____----a.__-—-.--.----a_——------I-—-

system if the point M changes to (4,-3) when

the axes are rotated through an angle of 135°
[AP EAMCET 22-09-20_Shift-2]
| e
22

2 (53)
‘(57

2 — .
so that the equation »* ~6Y—4x+13=0 i o

contain term in y and the constant term, Is
(AP EAMCET 23-09-20_Shift-1]

1. (1, 1) 2. (1,2)
OGRS 3 ¢ 1) B

7.

10.

“Which of the following statemen ;

"

s false7 "

l. The area of a triangle is Invariant unde; the
translation of the Axes

2, The slope of a straight line is
under the translation of the Axes

3. The shifting of origin to another point,
while changing the direction of the axes, ig
called translation of axes.

4. If fix.y)=0 is transformed €quation of 3
curve when the axes are translated to the
point (h,k) then the original equation of the
curve is f{x-h,k-k)=0

1. 1 2.2

INVariap,

-------------------------------------------------------------

when the coordinate axes are rotated through
an angle Tan'](E) is

[TS EAMCET 09-09-20_Shift-1)
1. x?—4y2_,2 2. 2XY+r =0

-__--.--.-____--...__---....__---...__-.......__...--____....___--..-....____-.-.

then rotating the coordinate axes through am
angle? in the counter clockwise direction, if
the equation 3x’ +2xy+3y° —18x —-22y+50=0

is transformed to 4X%+2¥*—1= 0, then the
angle 6 = [TS EAMCET 09-09-20_Shift-2)

1. 2. L

3. 4.

N -
w(N

When the origin is shifted to the point [E,E)
by the translation of coordinate axes,then the
transformed equation of

32x° +8xy+32)° —108x - 108y +99 =0 is
[TS EAMCET 10-09-20_Shift-1)

[.72X* +56Y*-63=0

2. X2 -14XY-7Y*-2=0

3.32X*-16XY +32Y%-225=0

4.32X° +8XY +32Y*-63=0

-
-
R
s EEmm T
—asamEw
- -
= L ]
S e rErmmEE s s s = - - -
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“The poit (4,1) undergoes

JJJJJ

. When the coordinate axes are rotated through

. If the axes are rotated through an angle 45°, the

TEme

_______________________________

amm =
__________
--------------------------

e

the foll

successively:

i) reflection in the line x-y=(

if) shifting through a distance of 2 units

along the positive X-axis

projection on X-axis

[TS EAMCET 10-09-20_Shift-2]
2. (4,3)

111)

1. (3.4)

[ s
-----------------------

ax’ +2hxy +by’ +2gx+ 2 fy +c =0

in a Cartesian plane, by rotating the coordinate

. L
axes through an angle Emtl:neposrtwcdn'ectnn, if

the transformed equation of C is
¥2+ XY -X =0, then (h-’- —ﬂb)—ng:

[TS EAMCET 11-09-20_Shift-1]

1. 0 2.2

-----------------------------------------------------------

an angle @ in anticlockwise direction, if the
transformed equation of

X’ +y" +2xy+2x+6y+1=0 is
(2+3) X 42XY + (2B +aX +bY +2=0

Then 3a-b= [TS EAMCET 11-09-20_Shift-2]
1. 10 2. 2(1+23)
3.20 4. 23++/3)

----------------------------------------------------------

coordinates of the point 22,32 in the new

System are
[AP EAMCET 19-08-2021_Shift-1]
. (3\/5,-5) 2. (-1,-5)

ed through
an angle 135°, the coordinates of a point P in the
new system are known to be (4:’3)-

find the coordinates of P in the original s._ystem
(AP EAMCET 19-08-2021_Shift-2]

16.

19.

.....

Hww) (@R
(1 -7 -1 =7
“\EE 8 [7575 ]

When th wes s roted teough an gl 45
the new coordinates of a point P are (1,-1).

The coordinates of P in the original system are
[AP EAMCET 20-08-2021_Shift-1]

L (V22) 2. (v2.0)

___________________________________________________________

The point to which the origin should be shifted
in order to eliminate the x and y terms from

the equation 9x*+4y* +10x+12y+1=0is
[AP EAMCET 20-08-2021_Shift-2]

5 3 (-5 -3)
14- _1_") 2+ R
9 2 2 9
-5 -3 (-3 -5)
3 [Ti‘?f] 4 L 279

e = e A A S A EEEEENENEET T ST W R WT m e e e w T W oM R W ow oW W e

The transformed equation 3x*+3y° +2xy =2,
when the coordinate axes are rotated through

an angle 45°is
[AP EAMCET 23-08-2021_Shift-1]

1. x*+2y* =1 2. 2x*+y* =1
3. x*+y* =1 4. x*+3y° =1
If a square ABCD where 4(0,0),B(2,0),
C(2,2),D(0,2) undergoes the following

transformations successively, then the final figure
would be a

(i) fi(xy)=(»x)
(i) £,(x,y)>(x+31.y)

(iii) ,g(x,y)—p[";y,‘;y]

e EmEETEEETE == R I I R P S

2. Rhombus
4. Parallelogram

1. Square
3. Rectangle

. Find the transformed equation of the curve

x* +23xy—-y* =8when the axes are rotated
through an angle %

[AP EAMCET 24-08-2021_Shift-2]




1. x* +y* +23xy =8
2. X'+ 3y -2Bxp=8
3. x° ﬂy3+2ﬁly=3
4. x* = p* =23xy =8
21." The equation obtained by transforming
xt+y?*—6x+10y-2=0to the parallel

axis through (3, -5) is
[AP EAMCET 25-08-2021_Shift-1]
1. x*+y*=16 2. x*+y* =9

==

e E O R B R R R R RS e em s s R EEEEEEEEEE "S- s EEEE= == SRS

then the equation 3x* +)° +2x+4y+15=0

would transform to
[AP EAMCET 25-08-2021_Shift-2]

1. 3x* +2)" —4x+6y+23=0

2. 3x5° +y" —4x+6y+21=0

3. 3x* +y* +4x—6y-21=0

4. 3x° +J.«'2 +4x+6y+21=0

. If P(a,b)is the point to which the origin is to be
shified by translation of axes so as to remove
the first degree terms from the equation
4x* +2xy+y* —8x—4y—12=0and @fis the
angle through which the axes are to rotated
about the origin so as to remove the xy-term

from the above equation, then a+5+43
tan 26 = [TS EAMCET 04-08-2021_Shift-2]
1.2 2. 4

T.he transformed equation of the curve

2x* +y* —=3x+5y—8=0when the origin is

translated to the point (-1,2) 1s
[TS EAMCET 04-08-2021_Shift-1]

{ 2,:;:2+_]»'2 ~7x+9y+11=0
5 2x2+y* +7x+9y+11=0

3 26 +y —x+y+11=0

W —— = E T e
-
-
- ==
—mm—am
- mm e oW
— == m =
—_—=m ==
-
—

e L L L R W ] e e,
=

.
L

translation of axes, the transformed equatyy,
of X2+ y* +2x—4y+1=0is
[TS EAMCET 05-08-2021_Shift.1,

. X*+Y* =4 2. X*+Y*=16

3 X2 +2X+Y =4 4 X -2X+Y' =16
26, The angle by which axes are to be rotated withoy

changing the origin so that the transformed equatioy

of x*+4xy—y*=0 in new coordinates (X,Y)

does not contain XY term 1s
[TS EAMCET 05-08-2021_Shift-2]

1. ;—;-THH_J (2] 2. Tan™ (2]
3. 7 4 =
8 4

_________________________________________________________________

X2 +Y?*-6X+8Y+21=0 by the rotation of
coordinate axes about the origin through an

angle af% in the positive direction of X-axis. If

ax’ +by’ +ex+dy+e=0 is the equation of the
curve C before the transformation , then
(a+b+c®+d’ —53)2 =

[TS EAMCET 06-08-2021_Shift-2]

________________________________________________________________

28. If the coordinate axes are rotated in positive
direction by 45°without changing the origin,
then the transformed equation of

3x% +3y* +2xy -2 =0is
[TS EAMCET 06-08-2021_Shift-1]
. 2X*+Y* =1 2. X*+2¥%=1

e m = EEE = —-EEEm = N W MW OB B R S R s e e e o m o o o omomomW E E O B S e S oM m T W M G W

29, When the coordinate axes are rotated about the
origin in the positive direction through an angle Z it

4
the equation 49x* +25)% =1225 is transformed to
pX*+@xy+ry* =1 and the G.CD ofp,q,r,tis

l,then [TS EAMCET IH?-ZUZZ_Shift-I]
1. {P-Ei'*"'—ﬂ)i =4 2, (;:ll—qr—41r'+112)I =t

-
------
SEEEsw =
R s ew =
Ll R p—
—_—-- e
e I T ——
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30. “The transformed cquation of 35 The angle by which the coordinate axes are to
3" +4xy+y  —8x—4y-4=0 is be rotated about the origin so that the
f(X,Y)=aX"+2hXY +bY* +c =0 when the transformed equation of
origin is shified to a new point by the J3x? +[ﬁ —])xy—yz =0 would be free from
translation of axes. Then f(1,1)=

[TS EAMCET 18 Shi o term is
s 4 . 45° 2. 225"

31. The point to which the origin is to be shified | > 15 475
by translation of axes so that the transformed | 39- Let P be the point to which origin has to be
equation of yg +4y+8x—2 = O will not contain y shified by the translation of axes so as to

, remove the first degree terms from the
term and constant term is fion 3 ! 6t dvad=0ifth
equation + y° - =
[TS EAMCET 19-07-2022_Shift1] LR x Ty moxr Ay a=fnne
3 3 - origin is shifted to P by the translation of axes,
] e _zj 2. (__i _gj then the transformed equation of
:: 4 2x* +3xy-5y" +2x-23y-24=0
s (23] N I [13™ MAY 2023 SHIFT-1]

____________ “‘*_4______4__ . < rdp-3i-dzedpe=0 2. 2X° —3xp+351° =0

32. sz.rz =8ay 1s the transfi:rrme# na_qujatinnrnf 3. 2% 430y —512 =0 4. 2235y —13=0
X —4y+ox+15=0 when the origin is shifted to | 35 g7 ne oriain is shifted to the point ( h.k) by
the point (c, £ ) by translation of axes , then . , .

, translating the coordinate axes, the equation
20 +8f° = ‘ S=2x"—xy+y' +2x+3y+1=0 is changed
L [TS EAI’#ICE;[' 1]98-0?-2l]22_5h1ft-2| o §' = ax® + 2hxy + by’ -3 = 0. Again by
3 1 4' 6 rotating the coordinate axes about the new

........ O origin through the angle # in the positive

33. By rotating the axes through an angle of 30° in di © " S,g_ 0 ﬂf d P
the anti-clockwise direction about the origin, mzc mn’} - m;hange o

, . Ax® + C=0. h+k+tan20=
the equation 4x” +12xy+9y° +6x+9y+2=0 By 0. Then A+ ke + tan
) , [EAPCET 13-05-23 SHIFT-2]
becomes ax‘+2hxy+by" +2gx+2fy+c=0 1 -4 20
then [TS EAMCET 20-07-2022_Shift-2] 3. 1 4. -1
3+243 KE
1. a=21-63 2. gl f= NG Y
3W3-2 1) 1 2y 2 3 2 4 3 85 3
3 o146 4 c=6 6 4 7) 3 8 3 9 3 10) 4

bE]J_ : 11) 3 12) 1 13) 3 14) 2 15 2

34, The transformed equation of 16) 2 17) 3 18) 2 19) 4 20) 4
2x*+3y’-z"-8x+18y+22+9=0 when the axes 21) 4 22) 2 23) 2 24) 1| 25) 1
are translated to the point (2, -3, 1) is [18 26) 1 27) 2 28) 1 29) 3 30) 1
May2023 shift -1] ) 31) 1 32) 3 33) 2 34) 1 35 4
1. 2243y%-72=25 2. 2X’+3y*+2=25 36) 3 37) 1

...... 3. 260372225 4. 2X43y'2’=50



SOLUTIONS 4yz_xz=r1
I7Sub T [ ey T
x=Xcos@-Ysind 9 H=Etan =
y=Xsin@+Ycos@ h 13
___Ingivenequation [0 “’”{5’5)
2. Given 3 3
(x.)=(4v2.-6V2) and 6 =45° x=X+2.y=¥+s
X =xcos@ + ysin@ I_2X+3 P—ZY+3
il o
J2 J2 2X +3 2X +3\[(2Y +3
Y = —xsin@ P 32 + 8 +
xXsin& + vCos 2 2 2
1 1 2
=42 (E)—ﬁﬁ (EJ —-10 32[2}";3} r HB[ 23;3]_1 (E( 2}’2+3J+ 90
....... Sey)=(-2-10) 39X 2 43272 +8XY —63=0
3. x=X+2 and yY¥3 [T h4k1—2(4—1) """""""""""""
TEis 1L (iY== =
2 2 T 1 -1 2
....... X -2Y +3XY+4X-Y-20=0
4. @Given y°—6y-4x+13=0 (h:k)=(1:4)
(y-3)’ -4(x-1)=0 (ii)(1+2,4)=(3,4)
req (h,k] =(l,3) _____________________ (:11)(3, ﬂ)
36 () =(4.5) i3 Given carve
=1 7 2 2 _
= - 2k by +2ex+2H+c=0
:E,yﬁ ax” +2hxy + by gex+2fy+c
- . [__I ?J w.k.t
original coordinates = = _
ST &' 15" S — x=XcosO—Ysing =2 %
6. (y+k) —6(y+k)—4(x+h)+13=0 V2
_].-’I +6_]Jk+k2-6y—ﬁk—41-4h+]3=ﬂ y=X5inH+YEﬂSH=X+Y
yl+(6k—ﬁ}y—4x+(k1-6k—-4}1+13)={} o ' TE
6k-6=0=k=1 On substituting and simplifying, we get
k*—6k-4h+13=0=>h=2 [E+};+EJX3 +[E-h+E] Y? +(-a+b) XY +
___Shiftingpoint =2,1) 2 2 2 2
7. Conceptual e+ )X +2(f-g)Y+C=0
Statement (3) is false V2(g+7) (f-g)Y
gGwen original equation I — 4y = i compare above equation with
5 I F*+XY-X=0
@ = tan™ (2) =» sinf =3;—,cusﬂ =T'5' We get
X-=-2Y -1 -1 -1
_ —¥sind = h=—_ a=0,b=1, =, f =
x=Xcosf-Ysin T > gzﬁfm
2X+Y 2
= Ysin@+Ycos8 = Now, |h" —ab)-22f =0
yoAsmorrest=—"rx% | () ..... 8
Substitute x, y in (1) 13- Given equation x* + y + 21y +2x+6y+2=0,

--------------------------------------------------------------



I e e B I,

if the axes are rotated an angle ‘@ inanti | T ¥y S
clockwisedirection, transformed equation x= 75 y= T
(2+V3) % + 20+ V3)) +ax +hy+2=0 From (1), 2X” +¥* =1
x=Xcosf—Ysin@,y=Xsin6+Ycosd 19 4(0,0),8(2,0),C(2.2).0(0.2)
= (X cosf-Ysin8)" +(X sin@+¥ cos§)? £ () = ()

+2(X c0s8 - Ysin O} X sin& + ¥ cos @)

. =A(0,0),B8(0,2),C(2,2),D(2,0
+2(X c0s6 - Y sinB) +6(X sin 6 + Y cos §) (0.0).5(0.2),€(2,2),0(2,0)

+2=0 fl(x,_}!}={x+3y,y}
2(1+5in 20) X2 + 2(1 —sin 26)¥? =4(0,0),8(6,2),C(8,2),D(2,0)
+2(2cosO+6sinf) X f;(,;,;‘y):[i;if;}’]
+2(6c0osf —2sinf)Y +2=0 = 4(0,0),B(2,4),C(3,5), D(1,1)
:ﬁ2+25in29=2+d§:}5in26‘=-\? ABZ\&_G,BC':JE,CD:JE,DA:ﬁ
g% AC =~/34,BD =10
Cm‘ipm . AB=CD, BC =DA,AC # BD

N - I pﬁt:@!%al@g_rﬁ@ ______________________________________
ﬂ=4¢ﬂ5ﬂ+125m€=4.?+12.E=2ﬁ+6 20. 0-" _ 60

b=12cnsﬂ-4sinﬂ=12.§—4%=6~J§—2

Original equation is x’ +2v{§x}‘—f =8....(1)
3a—b=63+18—64/3+2=20

:f:f:::;::::=:;;===:::::::::::::;::::::n;::;:;::======:=====;=== x=Xcos@—Ysin,y=Xsinf+Ycosd
- #=45", (x,y)= (wa_ 3\[‘) v Br  Brey
X =xcos@+ ysinf,Y =—xsinf+ ycosd T, YT
....... X =—1,Y=—5{X,Y)=(—l,—5) me{l} X' -y 2"}_” 8
13 21387 (¥, 7) = (4,3) S ) -G8
x=Xcos@-Ysinf,y=Xsin@+Ycost
~1 7 | -1 '}') X 4y —6x+10y-2=0...(1)
16. =45 (x.,Y)=(1,-1) S x=X+3y=Y-3

_ _ Vi = X si 7
x=Xcos@-Ysinf,y=Xsind+Ycos From (1), Y2iv?=136

x= J_y 0 .(x,y] (2[}) SRR

e | 220 (k) =(-10)
l? Oy +4y +1(}x+]2y+1 0 ’
The point to which the origin should be shifted 3x'+ ¥y  +2x+4y+15=0...(1)
in order tufelimh&tﬂe th;: x and y terms c= X+hy=Y+k
—g = —
= - =Y +1
[a b) (9 2) =x=X-Ly
W8 sas Erom (1), 3X2 +¥? —4X +6Y +21=0

--------------------------------------------------
————————————

Drlgma‘.lequatmn is 3x% +3y° +2xy = 2.. (l) 23. 4x*+2xy+)y° —8x—-4y—12=0

- S EEE NN EEEE—m—m—m e e o i e e — —————— e —— = = BB W E R omom o m =

______




T vrrrte T 3
=8x+2y-8=0 X="r2 y= :
N
of =2x+2y—4=0 The transformed eq. is
37x? = 24xy+37y° =1225
6x=4=>x=2/3 p=37,g=-24,r=37,t=1225
_y=4/3 (p+q+r-15)" =352 =¢

__-_----——-—--———————r-----r--a---------r---aa.----_....__d
==
L]
ol ]

Taa,

P(a,b)= (2 4] 30. 3% +4xy+y* —8x—4y—4=0
33 Origin shifted to eliminate x, y terms is

S 2Ry 1, (2
H_zt [a—b)'im [ﬁ] (ﬁf-ﬁgigh—ﬂf
> 7 4 ﬂb—hz ﬂb—hz
""‘-“{ZHFE a+b+3tan(26) =373 +2=4 The transformed eq. is
24, x=X-l,y=Y+2 7 F(x, y) = 3x* +4xy+y* -8
2x° +y* =3x+5y-8=0 f(1,1)={]
z(x:ﬂ—jx%(rl+4+4r]—31+3+5r+m-3=n 31y2+4y+8x—2=0 """"""""""""""""""
....... 2XT+Y STX+9V+11=0 Let x=X+h
25. (hk)=(-12) y=Y+k

X i;( + : =X f YX —21 The transformed equation is
y=Y+k=y= +2 1 Y2+ (2k+4)Y+8X +(k’ +4k+8h—2)=0to
Given equation x” + y* +2x-4y+1=0 eliminate y term & constant

(X 1) +(Y=2) +2(X ~1)-4(Y +2)+1=0 dk+4=0, k*+4k+8h-2=0
2 _
__X +Y 4 .- sememsamamee-a- :_2: h:—i
26. Given equation * +4xy y =0 4
e:lm*(ﬂ] o (hk)=(3/4,-2)
? ‘;"*" | 3. x*=8ay, x’—4y+6x+15=0-(l)
8= Em ! [5] = Etﬂﬂ'l (2) The transformed equation of (1) 18
37 Goneepiual T e ea(2a) -y a2 vsaris=0
28. Given angle & = 45° Compare with x* =8ay
X-Y 1
x:chsH-—}"S:lﬂﬂ= ﬂ'=—,ﬂ=_3, =3/2
D ; P
X4y 2a+3f° =12

y=Xsind+Ycosf = N

Given original equation is 33, 4x° +121y+9y +6x+9y+2 0—}{1)

3x* +3y* +2xy-2=0 6 =30°
Required transformed equation 1s J3x -y X +3Y
X-y X+Y X-YYX+Y X = V=
(R ARR | i
V2 2 V2 2 V2 The transformed equation of (1) is
2
_______ 22X Y =l (zuuﬁ]x”+(10ﬁ+24]ﬂ+(31—12~@)1’2+

F
]
---------

29. 49%+25y" =1225,6= 7 (123 +18) X +(18V3-12) 7 +8=0

LR R
—_EE R R -
WM NN R R e o m o m NN W EEEE SRS e e e o e R =& RE



b=31-1243 (hf—bg gh—af | _ ‘34‘1 _5_3
g=6v3+9, f=9V3-6,c=3 ab—h'"ab-h’ -1 o1
g _2J3+3 -8 4/

___________________________________________

34. Constant term=5(2, -3, 1)=-25

- ==
mERSAmAEE LSS e

4 1= (=1,-1)=(h,k)

? B
Required equation is 2x* +3y* —22 ~25=0 W %
T T T T T T T T T e e e et ccanaaas J
35,
0 =li“an“ [ 2k ] S1 = ax2 + 2hxy+by2-3 =0
2 a~b = 2x2-2xy+y2-3=0
(
1 -1 \E—l] 2h
=5 1an tan 26 =
(V341 a-b
2
=—Tan™ ((ﬁ_l) 2;2:—2
2 5 2-1
"~ enin Btk tan0 =-1-1-2-4
=1Tan_'[2—\f?_:)
= 7.5

O e e i W W E BB S e e e B B S e e e W R S = e

36. 35’ +y’' —6x+4y+4=0
a=3b=1,h=0,g=-3,f=2,c=4
W—bg gh—af | |2 £|_. \_
[ab-hz ’m&—ﬁ’]'[z’ 3’}'{1’ 2)=(hk)
x=X4+lLy=¥-2
2%’ +3xy-5y" +2x-23y-24 =0
(2(x+1) +3(x+1)(y-2)-5(y-2)’

+2(x+1)-23(y-2)-24=0

2x° =5y" +3xy =0

37. S=2x2-xy+y2+2x+3y+1=0
-1 3

_a=2,b=lc=Lh= 2 g=1, =2




