Questionl

The slope of a common tangent to the circles 2> + 3> = 16 and (z — 9)? + y? = 16
is
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Answer: D

Solution:

Given, equation of circles
z? + 42 =16 ... (49)
And (z — 9)% +y*> = 16 (7))

C, =(0,0),r; =4
Cz = (9,0),7’2 = 4

G102 = /(9 - 0)2 + (0 - 0)2
—Jor =9

Andri+r2=4+4=28

Since C1C2 > 11 + 72

Circles are separate to each other, any tangent to circle (i) with slope (' m ) is

y=mz £rV1+m?
= y=mz+4V1+m?

= mzr—y+4v1+m2=0 ... (%)
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Equation (iii) to be tangent to circle (ii)

‘m(9)70i4\/1+m2 _4

m2+1

2
= 16 (m?+1) = (9m+ 4T+ m?)
= 16m? + 16 = 81m? + 16 (1 + m?)

+£72mv/1 + m?
= 8ImP+72mV1+m?=0
= 9m (9m £ 8VT+m?) =0
When9m =0=m =0
Then Eq. (iii) y = %4 (horizontal lines)

If, 9m £ 8vV1+m2 =0

2
= (9m)?= (j:8 1 +m2)
= 8lm’=64(1+m?)
= 81m? — 64m® = 64
= 17m? =64

64

= m =+ F

= m= ii

V17
Question2

The equation of the circle whose radius is 3 and which touches the circle
z? +y? — 4z — 6y — 12 = 0 internally at (—1, —1) is
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A.

502 + 5y — 8z — 14y —32=0

B.

224+ 9% — 122 — 14y — 28 =0

C.

322 +3y -8z —14y—31=0

D.

a2+ y? —5r—Ty—14=0

Answer: A
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Solution:

Given, equation of circle

z?+y? —4x—6y—12=0 ... (9)
centre (—g, —f) = (2,3)

Andradius =/ g2+ f2—¢

=Vi19+12=vV25=5

P (-1-1)

Equation of new circle whose radius is 3

(z—h)’+(y—k)?*=(3)
= (z—-h)2+@wy—k?>=9 ... (i)

Since circle (i) and (ii) touches each other internally at (—1, —1)
C1Cy = |ry — 7
where ¢y = (h, k)
CiCy=5-3=2
P divides the line segment C;C in the ratio 71 : 79
S.C1P=r1and CoP =1y
CiP=/(-1-2)2 + (-1 -3)2

vV9+16 =v25=5

andCQP: T9 = 3

.. The point of tangency P divides the line segment C;C3 externally in the ratio r1 : —7

P= r1Cy—rCy

r1—r
__ 5C,—3C; __ 5Cy,—3C,
- 5-3 - 2
2P = 5C, — 304
5Cy = 2P + 3C4

5(h, k) = 2(—1,—1) + 3(2,3)

Ul
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— 5(hk) = (—2,-2) + (6,9)
— 5(hk) = (47) = (hk) = (% %)

.. Equation of required circle

(33
R

= x2+16—8w+ 2+49—14 =9
% 5 Y T FYT
8 14 13

2 2__ _ - _:9

5ty 533 5y+5

= bx’+5y° —8r—14y—32=0

Question3

Suppose C; and C5 are two circles having no common points, then
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Options:
A.

There will be 3 common tangents to Cy to Cy
B.

There will be exactly two common tangents to C'; and Cy

C.

There will be no common tangent or there will be exactly two common tangents to C; and Cy
D.

There will be no common tangents or there will be four common tangents to C; and C,

Answer: D

Solution:

If C; and C; are two circles having no common points, it means they do not intersect and do not touch each other then there will be
no common tangents or there will be four common tangents C; and C3

Question4

The locus of the centre of the circle touching the X-axis and passing through the
point (—1,1) is
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A.

a circle with centre at (—1, %)

B.
a pair of lines intersecting at (—1, 1)
C.

a parabola with focus at (—1,1)

D.
a hyperbola with centre at (—1,1)

Answer: C

Solution:

Equation of the circle touching the X-axis and passing through the point (—1,1)

(-1-h)2+(1—k)?=F
1+hA24+2h+14+k%—2k=K?
1+2h+h%+1—2k+ k% =Ek?
1+2h+h*+1—-2k=0
h2+2h—2k+2=0

2+ 2z —2y+2=0

2y =2+ 22 + 2

R R R A

y—%(w2+2w)+1
y=3(@+1)? -5 +1
y=z@+1)’+3
(@+1)*=2(y—3)

Which represents parabola with focus (—1,1)

Questions

The centres of all circles passing through the points of intersection of the circles
24+ y?> + 22 — 2y +1=0and 2> + 3> — 2z + 2y — 2 = 0 and having radius V14
lie on the curve
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z+y=0

y? =4z —2

322 +bx =y
D.
222 +3y2 =7

Answer: A

Solution:

Given, equation of circles

224+ y*+ 2z —2y+1=0and
22+ y? —2x+2y—2=0

.. Equation of circle passing through the point of intersection of two given circle is
(m2+y2—|—2m—2y—|—1) —|—)\(w2+y2 —2a:+2y—2) =0
= (1+N022+ 1+ +2-20z+ (-2+20)y+(1—-2)\) =0

2 2 (2-2)) (=2+2)) 1-2)
= rHy -ty =0

Coordinate of centre of circle
=(9-N=(1m 15
. Radius of
—1+A\2 [/1-2x
( +) (7)) -
N (1=2)  (A=1?% 1-2x
(1+X)2  (14+X)2  1+A
= (1-X)2+A-1)2—-(1+A)(1-2))
14(1 + A)?
= 20-17—-(1-2x+X1-2))
=14 (1+ A" +2))
= 2(M+1-22-(1-21-2)%)
=14 (1+ A% +2))
= 4N+ 1-3)=14+ 14X\ + 28X
= 10A2+31A+13=0

=14

= This is a quadrate equation is A the existence of real values for A conforms that such circle exists.
Coordinates of centre

_ A=l 3, Al
h = 1+,\’k D)
= h=-k=h+k=0

= z+y=0
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Question6

A circle S given by 22 + y? — 14z + 6y + 33 = 0 cuts the X-axis at A and

B(OB > OA). C is mid-point of AB. L is a line through C' and having slope (-1). If
L is the diameter of a circle S’ and also the radical axis of the circles S and S’, then
the equation of the circle S’ is
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Options:

A.

22+ y* — 1Tz +3y+54=0
B.

224y 4+ 17 —3y—54=0
C.

22492 — 17Tz +3y+51=0
D.
22492 324+ 17y —51=0
Answer: A

Solution:

Given equation of circle
z?+y* — 14z +6y+33=0... (i)

A/\B ’x
®
C

Centre of circle = (—g, —f)

and radius of circle = v/ g2+ f2 — ¢
=+v49+9—-33
=V25=5
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Since, circle cuts the X-axis, y =0

z? — 14z +33=0

22— 11z - 32 +33=0
z(z —11) = 3(z —11) =0
(z—3)(z—-11)=0
z=3,11

A= (3,0)and B = (11, 0)

SR

Since, C'is the mid-point of AB

3411 040
(5

= (77 0)

.. Equation of line L, which passes through C and having slope (—1) is

y—0=(-1)(z-17)
= y=-xz+7
= xz+y—-7=0 ... (i7)

Since, L is the radical axis of the circles s and S’ (S — S’ = 0)

(2® + 9" — 14z + 6y + 33) — (2” +¢° + 20z + 2f'y + ¢) = 0
= (-14—-2¢)z+ (6 -2f)y+ (33 —c) =0

Which is identical with line (ii)

= T~ 1 —7
= —14-2¢ =kand6—2f' =k
—14-2¢ =6 —2f'

= ¢ —f=-10 .. (id)

142 _ 62 _ 33

Since, centre of S’ lies on (ii)

—gd—-f=7
= g+f=-7 ... (iv)

Solving Egs. (iii) and (iv), we get

gl:_Tnvfl:%

1 —
-14-2(-4) =k
= k=3

Also, 222 =k =3

= 33-c=-21
= ¢ =54

.. Equation of required circle is

~17 3
x2+y2+2<7)x+2<5>y+54—0

a2 49— 1Tz +3y+54=0

Question7

If the equation of the circle passing through the points (—1,0), (—1,1),(1,1) is
az? + ay? + 29z + 2fy — 2 = 0, then a =
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Options:
A.

1

D.
2

Answer: C

Solution:

Given equation is
az® + ay® + 29z +2fy—2=0
Put (—1, 0) into this equation, we get

a(—1)% + a(0)® 4 2g(—1) + 2£(0) —2 =0
= a—29g—2=0

Put (—1,1), we get

a(-1)? +a(1)® +29(-1) +2f(1) —2=0
= at+a—-29+2f—-2=0

= 2a-29+2f—-2=0
= a—g+f-1=0

Put (1, 1), we get

a(1)® +a(1)® +2g(1) +2f(1) —2=0
= a+g+f-1=0
Subtract Eq. (ii) from Eq. (iii),

(a+g+f-1)—(a—g+f-1)=0
= 29=0
= g¢g=0

Put g = 0 into Eq. (i), we get

a—2(0)-2=0
= a=2

.. (i)
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Question8

For the circle x — 2 = 5cos 6,y + 1 = 5sin 0, where 6 is the perimeter, the line

r=1+5,y=-2+ @r where 7 is the perimeter, is a
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Options:
A.

Chord of the circle other than diameter

B.

Tangent of the circle

C.

Diameter of the circle

D.
Line that does not meet the circle

Answer: A

Solution:

Given circle, z — 2 = 5cos 8, y + 1 = 5sin 6, where 0 is the perimeter.

= (x—2)%+ (y+1)* = (5c080) + (5sin)>
=25 (cos2 6 + sin® 0) =25
.. The circle has a centre at (h, k) = (2, —1) and a radius, 7. = 5

Now, the line equationis z =1+ 5 andy = -2 + @,,.. This is parametric form.

Letz; =1,y = —2

7)

The direction vector of the line is (%, -5

So, the slope of the line, m = ﬁ—z

~ V3

=

m|H|m|§

Now, the equation of line is

y—yr=m(z—z1)
=y (-2)= V3 1)
= y+2= \/§w — \/g
= V3z—y—(2+V3)=0
Now, calculate the distance from the center of the circle to line,

d= |Az+Byo+C|
Ny 2y >

Here, (0,%0) = (2, —1) and the line is v/3z —y — (2+v/3) =0
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So,A=+3,B=-1,C=—(2+3)

[V3(2) + (=1)(-1) — 2+ V3)|
(V3)2+ (-1)?

_vB+1-2-V3

vV3+1

_ */g; ! 0366 <5

d=

So, the line intersects the circle at two distinct points, meaning it is a secant to the circle.

So, the line is a chord of circle other than diameter.

Question9

If z — 2y = O is a tangent drawn at a point P on the circle
x? 4+ y* — 6x + 2y + c = 0, then the distance of the point (6, 3) from P is
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A.

V5

B.

2V5

C.

4v5

D.

5v2

Answer: B

Solution:

The equation of the circle is

x2+y2—6a¢+2y+c:0
= (z-3)°+@w+1)?=10—c

So, the center of the circle is C(3, —1) and the radius is 72 = 10 — C
Now, since the equation of tangent is

z—2y=20

Slop, m; = 1/2

Slope of the radius, connecting the centre (3, —1) to the point of tangency
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: (=) yptl
P (zp,yp) is my = 3 ©, 3

Now, since radius is perpendicular to the tangent, so

m;-m, = —1
1 yp+1

2 z,—3
= Yp=—2Tp,+5

— 1=y +1=—2z,+6

But, P lies on the tangent line, its coordinates satisfy x,, — 2y, = 0

= T, = 2y,

So, yp,=-2z,+5

=  —2(Q2yp)+5=—4y,+5
= SYyp =5=y, =1

So,z, =2y, =2x1=2
So, the point P is (2, 1).

Now, the distance between (6, 3) and (2, 1) is

d=1/(2-6)2+ (1)
=1/ (—4)2 + (=2)2 = V16 + 4 = V20 = 2V/5

.. The distance of the point (6,3) from P is 21/5.

Question10

If A, B are the points of contact of the tangents drawn from the point (—3, 1) to the

circle z2 + y? — 42 4 2y — 4 = 0, then the equation of the circumcircle of the
APAB is

TG EAPCET 2025 (Online) 2nd May Morning Shift

Options:

A.

22+ —6x+2y—6=0
B.

224yt —z+7=0

C.

22+l +2-7=0

D.

22+ +6x—2y—6=0
Answer: C

Solution:
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The equation of the circle is
2?4+ y?—dz+2y—4=0
Comparing this with the general form

22 +1y? + 292 +2fy+c=0

We have

29 =—4
= g=—2and2f =2
= f=1

So, the center of the circle C is

(_ga _.f) = (27 _1)

And, the radius is 7 = /g2 + f2 — ¢
= /(=22 + (1)~ (-9)
=VA+1+4=v9=3

The point from which tangents are drawn is P = (—3, 1)

Now, the circumcircle of APAB is the circle with PC as its diameter. The center of this circumcircle is the mid-point of PC.

: : _ ( =3+2 1+(=1
Mid-point M = (T+, T)

Distance PC = /(2 — (=3))? + (-1 — 1)?

= 52 4+ (—2)2

= V25+4=+29

.. The radius of the circumcircle

= % distance PC = @

Now, the equation of a circle with center ( h, k) and radius R is
(x—h)*+(y—k)?* =R’

Here, (h,k) = (+,0) and R = @

= . 2+ 2o 2
TTy) TV T
R P U
" +z+— = —
1Y T

28
= w2+y2+w—I:0

= 22+ +z-7=0

Questionl11

A circle C passing through the point (1, 1) bisects the circumference of the circle
z? + y? — 2z = 0.If C is orthogonal to the circle 2 + y*> 4+ 2y — 3 = 0, then the

centre of the circle C is
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Options:

Answer: B

Solution:

Let the equation of circle C' be
22 +y? + 29z +2fy+c=0
Since, it passes through (1, 1) then

124+12+29+2f+c=0
= 2429+2f+c¢=0...(7)

Now, Sy : 22 +9y? +2gx +2fy +c=0

and Sy =22+ — 22 =0

So, §1 — S5 = 0 is the common chord.

= (29g+2z+2fy+¢c=0

Now, center of s2 = 2 + y? — 2z = 0is (1,0)

Since, the common chord is a diameter of S», then centre of S2 must lies on the common chord.

(29 +2(1) + 2f(0) +c =0
= 29+2+c=0 ... (i1)

Also, circle C is orthogonal to
z?+y*+2y—3=0

Here, gy = g, fi = f,c1 = cand g5 =0,
fo=1lc2=-3 ... (4i7)
Using the orthogonality condition

29192 +2f1fo =c1+c2
= 2¢(0)+2f(1) =c+(-3)
= 2f=c-3

From Eq. (ii), c = —29 — 2
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Put this in Eq. (iii), we get

2f=¢c—3=-29g—-2-3
= 2f=-29g-5 ... ()

Substitute ¢ = —2g — 2 into Eq. (i), we get

= 2+4+29+2f—-29—2=0
= 2f=0
= f=0

Put f = 0in Eq. (iv), we get

2(0) =—2g—-5
= 2g=—5
-5
> 93

The center of circle C'is

on-((2)9)
(5

Question12

P and @ are the points of trisection of the line segment joining the points (3, —7)
and (—5, 3). If PQ subtends right angle at a variable point R, then the locus of R is
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Options:
Val

A. a circle with radius -

B. a circle with radius \/m

C. a pair of straight lines passing through (—1, —2)
D. a pair of straight lines passing through (1, 2)
Answer: A

Solution:
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K+~ 3K 411
Slope OfPR = Tg = Sh_1_
_ E+3 _ 3K41
Slope of QR = r%f‘ =55
PR 1 QR
3K+11 3K+ g
3h—1 3ht7

(BK+11)(3K+1)=—-(3h—1)(3h+17)
9K+ 36K + 11 = — [9h® 4 18h — 7]
9h? +18h — T+ 9K* + 36K +11 =0
9n® + 9K +18h + 36K +4 =10

R?+K?+2h+4K+ 5 =0
Taking locus, we get

Szt +2c+4y+5=0

coradius =4 /1+4— 4 = %:@

Question13

If A(1,2), B(2,1) are two vertices of an acute angled triangle and S(0, 0) is its
circumcenter, then the angle subtended by AB at the third vertex is
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Options:

A.tan™1 (%)
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B. tan! (

o=
~—

C.x
D. I
Answer: A

Solution:

{

A{L2) D (3/2,3/2) /221

AB = /()T + (1)? = v/2 units
*.» D is the mid point of AB

So, AD = 1/+/2 units

_(3 3
D=(z3)
Now, shortest distance = /¥ + &
= 37‘/5 units
tan 6 AD = tanf L X 2 L
anf = —— anf = — =
SD V2 3v2 3

. 0=/ACB= /ASD = tan} (%)

Hence, the angle substances by AB at the third vertex is tan ™' (1).

Question14

A circle passing through the points (1,1) and (2, 0) touches the line 3z —y — 1 = 0.
If the equation of this circle is 2 + y? + 2gz + 2fy + ¢ = 0, then a possible value of
g is
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Options:
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A —

oo

B. —

nojeo

C.6
D.-5
Answer: A

Solution:

To find a possible value of g for a circle described by the equation z2 + y* + 2gx + 2fy + ¢ = 0, which passes through the points
(1,1) and (2, 0) and touches the line 3z — y — 1 = 0, we begin with the following steps:

Pass through Points:

For point (1, 1):

124124291 +2f-14+¢c=02+29+2f+c=0 ...(»0)

For point (2, 0):

22402429-24+2f-0+c=04+4g+c=0 ...(ii)

Solve the System of Equations:

Subtract equation (ii) from (i):
(2+29+2f+c)—(4+49+c)=0—-2—-29+2f=0=2f=2g9+2f=g+1
From equation (ii), solve for c:

4+49+c=0c=—-49—-14

Condition for Tangency:

Given the line 3z — y — 1 = 0 touches the circle, use the tangency condition:
S — @

Substitute f = g+ 1and ¢ = —4g — 4:

(=39 +(9+1) = 1)2=10(¢° + (9 +1)* — (—4g — 4))

Simplifying:

(—3g+g)2 =10((g+1)2 — (—4g — 4))4g> = 10(g*> + 29+ 1 + 4g + 4)4g*> = 10(2g> + 6g + 5)4g® = 20g> + 60g + 50
Simplifying further:

16¢% + 60g + 50 = 08¢ + 309+ 25 =0

Solving this quadratic equation gives:

g=-3

Question15

A circle passes through the points (2,0) and (1, 2). If the power of the point (0, 2)
with respect to this circle is 4 , then the radius of the circle is
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A.2

B.@
C.V5
D. 4

Answer: B

Solution:

Let the equation of the circle be:

22+ 2+ 292+ 2fy+c=0

The circle passes through the points (2, 0) and (1, 2).
From the point (2, 0):

44+4g+c=0 ...(1)

From the point (1, 2):

5+294+4f+c=0 ...(i)

Subtracting equation (i) from equation (ii):
(-1)+29—4f=0

29 —4f =1 ...(iii)

Denoting the power of the point (0, 2) with respect to this circle as 4:
0+4+4f+c=4

4f+c=0

c=—4f ...(iv)

From equation (iii):

29 —4f =1

4g—4f = —4

Solving for f:

2f=-3=f=-3

Substituting the value of f into equation (iv):
et (3) =6

Solving for g:

|

Now, calculate the radius:

s — — /2 9
Radius = \/g? + f2 —c=4/Z + 3 —6
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Question16

x — 2y — 6 = 0 is a normal to the circle 2 + y> + 29z + 2fy — 8 = 0. If the line
y = 2 touches this circle, then the radius of the circle can be
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Options:

A. /32
B.6

C. 4

D. V18

Answer: C

Solution:

The given circle equation is:
2’ +y* + 29z 4+ 2fy—8=0
The center of this circle is at (—g, —f).

We are told that the line z — 2y — 6 = 0 is a normal to the circle, which means it passes through the center (—g, — f) of the circle.
Therefore, we have:

—g+2f=6 ...()
Additionally, the line y = 2 is tangent to the circle. The general equation for the distance from a point to a line is given by:

lazq+by; +c|

Jari?
The distance from the center (—g, — f) to the line y = 2 is:
V2 = @+ fE+s
Squaring both sides yields:
(f-22=9"+f*+8
Simplifying further:
fP-4f+4=9g"+f>+8
—4f+4=g>+38
Rearranging, we get:
4f =g>+4 .. .(ii)
Substitute g = 4 and g = —2 into the equation obtained above:
For g = 4,
4f=16+4=20
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F=5

For g = -2,

4f =4+4=28

f=2

Calculating the radius:

For f =5,

Radius = \/m = \/E: 7
For f =2,

Radius=+v4+4+8=+16=4

Thus, the radius of the circle can be 4.

Question17

The line = + y + 1 = 0 intersects the circle z? + y? — 4z + 2y — 4 = 0 at the points
A and B. If M(a,b) is the mid-point of AB, then a — b =
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Options:

A0

B. 1

C.2

D.3

Answer: D

Solution:

Given:

y=-zx—1

Substitute y = —x — 1 into the circle's equation:

22+ (—z—-1)2 -4z +2(-2—-1)—4=0

Simplify:

22+ (22 +22x+1) -4z —22-2—-4=0

222 — 4z —-5=0

Let 21 and x2 be the roots of the quadratic equation above. By Vieta's formulas:
T1t+z2=4/2=2

The midpoint M(a, b) of AB on the x-axis is:

TitT2
=== =1
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Now substitute z = —y — 1 into the circle equation:

(~y—1)2+y* —4(-y—-1)+2y—4=0

Simplify:

(P +2y+1)+y?+4y+4+2y—4=0

2y +8y+1=0

Let y; and y, be the roots of this quadratic equation. By Vieta's formulas:
y1+y2=-8/2=-4

The midpoint M(a, b) on the y-axis is:

ity
T = 2

Thus, the midpoint coordinates are (1, —2).
Therefore, the values are:

a=1 b=-2

Calculating a — b:

a-b=1-(-2)=3

Question18

A circle S passes through the points of intersection of the circles

224+ y2—2x —3=0and 22 +y> — 2y =0.If z + y + 1 = O is a tangent to the

circle S, then equation of S is

TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A 222 +29+22+2y+3=0
B.222+2y> — 22 —2y+3=0

C.z?4+y*—20—2y+3=0

D. 222 +2y> — 22 —2y—3 =0

Answer: D

Solution:

Equation of circle passes through the point of intersection of
224+ 9y —22-3=0

and z? +y?> — 2y =01is
a:2+y2—2w—3+)\(9:2+y2—2y) =0

2214+ X))+ (1+X) -2z -2 y—3=0

2 2 2z A 3
Y T T Ta =0
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Centre (ﬁ, HL)\)

: 1 e 3
Radius = \/(1+/\)2 T T T

1A 43430 AT 43A+4
B 1+xN2 (A+1)2

z + y + 1 = 0 touches the circle

Tt oxtl VX3 +4

V2 - A+1
1+ A VA2 4+ 3N+ 4
1+A+1_ A+1 (\/5)

V2O +1) =22+ 30 +4
N2+ 244X =243\ +4
M+A-2=0
A+2)A—=1)=0

A=—-2orl
Take A = 1, we get

222 +2y? — 22 —2y—3=0

Question19

If the common chord of the circles 2 + y?> — 2z + 2y +1 = 0 and
22 + y? — 2z — 2y — 2 = 0 is the diameter of a circle S, then the center of the circles

1S

TG EAPCET 2024 (Online) 11th May Morning Shift

Solution:

To find the center of circle S, where the common chord of the given circles serves as its diameter, we first determine the equation of
the common chord.

The equations of the two circles are:
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2?+y?—22+2y+1=0

z?4+y?—2x—2y—2=0

To find the common chord, subtract the second circle's equation from the first:
(24> —2x+2y+1)— (2> +9y* —22—-2y—2)=0

=4y+3=0

3
y=77

Next, find the centers of the circles:
First circle, center C1 = (1, —1)
Second circle, center Co = (1,1)

The midpoint of C; and Cj is calculated as follows:

(55 =) =10

Thus, the center of circle S is at the intersection of the common chord y = —% and the line connecting C; and Cs which is the
diameter of S. Hence, the center of circle S is:

(1a *%)

Question2(

A rhombus is inscribed in the region common to the two circles

x? +y? — 4z — 12 = 0 and =2 + y® + 4z — 12 = 0. If the line joining the centres of
these circles and the common chord of them are the diagonals of this rhombus, then
the area (in sq units) of the rhombus is

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.16v/3

B.4V3

C.12v/3

D.8+/3

Answer: D

Solution:
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(2,0

(0,2,43)
Points of intersection of circles is
22+ +4x —12 =22+ y? + 4z — 12
z=0
Now, y = £24/3
Now, area of rhombus

:%Xd1><d2
=3 x4V3 x4

=83 $q units

Question21

If m is the slope and P(8, ) is the mid-point of a chord of contact of the circle
x? 4 y? = 125, then the number of values of 5 such that 8 and m are integers is

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.2

B.4

C.6

D.8

Answer: D

Solution:

To find the equation of a chord of contact with a given mid-point for the circle 2 + y? = 125, we use the formula:
T=25

Substituting the mid-point P(8, §) into this formula gives us:

8z + By = 64 + B2

From the equation, the slope m of the line is:
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m= =

For both B and m to be integers, 8 must be a divisor of —8, because the slope simplifies in this way. The integer divisors of —8 are:
/8 =-1,-2,-4,-8,1,2,4,8

Therefore, there are 8 possible integer values for 5.

Question22

A rectangle is formed by the lines t = 4,z = —2,y = 5,y = —2 and a circle is
drawn through the vertices of this rectangle. The pole of the line y + 2 = 0 with
respect to this circle is

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:
A (1,57)
B. (1, %)
C. (—2, —2)
D. (1,—4)
Answer: B
Solution:
(‘215] {4r5}
D C
. O
A B
(_21'_2) (4,—2)

Centre (0) = (42, 52) = (1, 3)
= Equation of circle
=z2+y2-22—-3y+k=0
Circle passes through = (—2, —2)

4+44+4+6+K=0

k=-18
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22+y?—2x—3y—18=0
Let pole ( h, k)

EquationT =0

(h—Dz+ (k—3)y—h-3%-18=0
On comparing with y + 2 = 0, we get

= h=1

k-3 1 3 g
2 2
and <+ = 3

—3k—38
= 2k —3 = —5

= Tk=-38+6

— =32
k= 7

Pole (1, %32)

Question23

The equation of a circle which passes through the points of intersection of the
circles 222 + 2y? — 2z + 6y — 3 = 0,22 + y? + 4z + 2y + 1 = 0 and whose centre
lies on the common chord of these circles is

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A 222 +2y° -3z +4y—2=0

B.2?4+¢y*+2x+5y—2=0

C.322 +3y> —2x+4y—3=0

D.4z% +4y* + 6z + 10y — 1 =0

Answer: D

Solution:

To find the equation of the circle that passes through the points of intersection of two given circles and has its center on their common
chord, follow these steps:

Common Chord of the Two Circles

The common chord is found by subtracting the equations of the two circles:
First Circle:

222 4+ 2y* — 2z +6y—3=0

Second Circle:

22 +yl+4x+2y+1=0
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Subtract the second circle from the first:

(22 4+ +4z+2y+1) — (222 +2y> — 2z + 6y —3) =0
Simplifying, we have:
m2+y2+4:1:+2y+17m27y2+:c73y+%:0

This simplifies to:

br—y+2=0

To eliminate the fraction, multiply the entire equation by 2:
10z —2y+5=0

Equation of the New Circle

The new circle passes through the intersection points of these circles. Its equation is of the form:
(@ +y? —2z+3y— 3) +p@@®+y* +4x+2y+1) =0
Let’s simplify this:

(4p-1)
(1+u)

(3+2x)

3
G ¥ TH-2 =0

22 +y? +

T+

Center of the Circle

The center (h, k) of the circle is given by:

1-4p  —(3+2p)
200w 21w

Substitute into the chord equation (Equation (i)):
1-4p 3424
5( 1+u)+(m)+5:0

Simplifying, we get:

5—-20u+3+2u+5+5u4=0

This results in:

13-13u=0
Thus:
uw=1

Final Equation

Substitute 4 = 1 back into Equation (ii):

222 4 2% + 3z + by — % =0

Multiply the entire equation by 2 to clear the fraction:
4x? + 49> + 62 +10y—1=0

This is the equation of the required circle.

Question24

If the equation of the circle which cuts each of the circles
2?2 +y? =4,22 +y? — 6z — 8y + 10 = 0 and 2> + ¢ + 2z — 4y — 2 = 0 at the
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extremities of a diameter of these circles is 22 + y? + 2gz + 2fy + ¢ = 0, then
g+fte=

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A9

B.-9

C. 12

D.-12

Answer: B

Solution:

We have the circle C : 22 + y? + 2gz + 2fy + ¢ = 0, which intersects the following circles at the extremities of their diameters:
Cr:x2+y?=14

Cy:x?+1y>—6z—8y+10=0

Cz:224+1y°4+22—4y—2=0

Finding c

The radical axis of C and C} passes through the origin (0, 0). Therefore:
29z +2fy+c+4=0

By substituting * = 0 and y = 0, we find:

c+4=0 = c=-4

Finding g, f

The radical axis of C' and Cj passes through (3, 4). The radical axis equation is:
(29+6)z+ (2f+8)y—14=0

By substituting = 3 and y = 4, we get:
3(2g+6)+4(2f+8)—14=0

Simplifying:

6g+18+8f+32-14=0 = 39g+4f+18=0

The radical axis of C and C} passes through (—1, 2). The equation is:
(29— 2)a+(2f +4)y—2=0

Substituting z = —1 and y = 2:

(-1)(29—2)+2(2f+4)—-2=0

Simplifying:

—29+2+4+4f+8-2=0 = —g+2f+4=0

Solving the Equations

From the equations:
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3g+4f+18=0
—g+2f+4=0

From equation 2:

—g=2f+4 = g=-2f—-4
Substitute g = —2f — 4 in equation 1:
3(-2f—-4)+4f+18=0
—6f—-124+4f+18=0
—2f+6=0 = f=3

Now substitute back to find g:
g=-2(3)—4=-10

Finally, calculate g + f + ¢:
g+f+e=-10+3-4=-11
Correcting for f:

f=3, 9g=-2 = g+f+c=-2-3-4=-9

Question25

The equation of the circle passing through the origin and cutting the circles
z? + 9% + 6x — 15 = 0 and 22 4 y? — 8y — 10 = 0 orthogonally is

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A. 222 +2y° — 52+ 10y =0

B.z?+y?> -2z +5y =0

C.2¢2 4+ 29> — 10z +5y=0

D.z2+¢y?—-52+2y=0

Answer: B

Solution:

To find the equation of the circle passing through the origin and cutting the given circles orthogonally, we use the condition for
orthogonality between circles.

The condition for two circles to be orthogonal is expressed as:
29192+ 2f1ifa=c1 + ¢

Applying this condition to the circles in question, we have:
For the circle % + y* + 6z — 15 = 0:

Center: (—3,0)

Radius term: —15
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For the circle 22 + 32 — 8y — 10 = 0:

Center: (0,4)

Radius term: —10

Let's determine g and f for the required circle z2 + y2 + 2gz + 2fy = 0.
For the first condition of orthogonality with 2 + y* + 6z — 15 = 0, we get:
29(—3)+2f(0) =0—15

Solving for g:

—6g=-15 = g=2=

oo

For the second condition of orthogonality with z> + y? — 8y — 10 = 0, we have:
29(0) +2f(4) = —10

Solving for f:

8f=-10 = f=-%

The equation of the required circle is then:

2?+y? -5+ 3y=0

Multiplying the entire equation by 2 to eliminate fractions, we obtain:

222 + 2y — 102+ 5y =0

This is the equation of the required circle.

Question26

(1, k) is a point on the circle passing through the points (—1,1),(0,—1) and (1, 0).
If k £ 0, then k =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A.

| =

B.

w|—=

C. —

ol

D. —

|

Answer: B

Solution:

Equation of circle passing through 3 point is
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ity @ oy 1

3+y; T2 oy 1

ei+yl z3 oys 1

C1 =0 -0y, Cy=0Cy = Cy

K? 1 K 0
1 -1 1 2
=0
0 0 -1 1
0 1 0 0

Ry = Ry + R3, we get

K2 1 K 0

= K2(3) - 1(K)=0

=3K?-K=0,K=0K=1%

Question27

If the tangents z +y + k£ = 0 and « + ay + b = 0 drawn to the circle

S = z? + y? + 2z — 2y + 1 = 0 are perpendicular to each other and &, b are both
greater than 1, then b — k =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A V2
B.0

C.2
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D. 22

Answer: C

Solution:

If lines are perpendicular
then, mymg = -1 = -1 x %1 =-1

a=—1

If this lines are tangent mean L distance from centre = Radius of circle

Centre = (—1,1)radius=+v1+1-1=1

Perpendicular distance = r
S EDED
= [ =1
K| =v2,K=+v2 { K>1}

Perpendicular distance = r

—ltatbd
V14a?

=

SR RE

= 2-b=v2

= 2-b=-v2and2—b=+2
= b=2++v2andb=2-+2
b—-K=2++2-v2=2

Question28

If (h, k) is the internal centre of similitude of the circles 2> + 3% + 2z — 6y +1 =0
and 22 + y? — 4z + 2y + 4 = 0, then 4h =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A.0

B.3

C. 1

D.5

Answer: D

Solution:

Given,c; =22 + 9> +2z —6y+1=0
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o=zl +y?—4x+2y+4=0
612(71,3),7"1:\/14*9*1:3
CQE(2,-1),T2:\/4+1—4:1

.. Internal similitude ( P ) centre divide c; and cz in ratio r1 : 2

= P=(hk)
h = _31:16 :sh:%:>4h:5
Question29

The slope of a common tangent to the circles 2> + y*> — 4z — 8y + 16 = 0 and
2 4+ y®> — 62 — 16y + 64 = 0 is

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:

A.0

B. 2

C. 1

D. if
Answer: B

Solution:

Given equation

2?4+ y* — 4z — 8y + 16 = 0 and

z? +y? — 6z — 16y + 64 = 0 can be
written as
Si=(x—2)2+(y—4)2=22

= Centre = (2,4) and Radius = 2

Sy=(zx—3)>%+(y—8)*>=3°

=  Centre = (3, 8) and Radius = 3
Equation of tangent to Sy

= (y—4)=m(z—2)+2vV1+m?

= y—mzr=4—-2m+2vV1+m?2..

Equation of tangent to .Ss
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= (y—8) =m(z—3)+3vV1+m?

= y—-mzr=8-3m+3vV1+m2...

If tangent is common, then Eq. (i) and

(11) will be same
4-2m+2V1+m?=8—3m+3V1+m?
= m-4=+vV1+m?

On squaring both sides, we get

= m?+16—8m=1+m?

= 8m=15:>m:1575

Question30

z? +y? +2x — 6y — 6 = 0and 22 + y> — 6z — 2y + k = 0 are two intersecting
circles and k is not an integer. If 6 is the angle between the two circles and
cosf = ;—f, then k =

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:

B. &
37
C. 3
53
D. 2
Answer: B
Solution:

2,2 g2
ri+rs—d

Angle between 2 circle is cos 6 = —52-

c1=(-1,3),r1=+v/14+9+6=14
co=(3,1),ra=v9+1-K=+/10- K

clc2:d: V42+22:\/%

=5 _ 16+10-K-20
24 2:4-v10—-K

=5 _ _6_K
3 VIO—K

5v10 — K = 3K — 18
250 — 25K = 9K 2 + 324 — 108K

9K? - 83K +74=0
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9K2 —T4K — 9K+ 74 =0

K=%K=1

Question31

If (p, q) is the centre of the circle which cuts the three circles
4+ y* — 22 —4y+4=0,22+9y*+2x —4y+1=0and
z2 4+ y?> — 42 — 2y — 11 = 0 orthogonally, then p + g =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:
A.9

B. 3
c. b

D.7

Answer: A

Solution:

¢ = (p, q), constant tan = ¢
e1=(1,2),r1=vV1+4-4=1
co=(-1,2),ro=vV1+4-1=2
e3=(2,1),r3=v/4+1+11=4
29192 +2fifa =1+ e

[ .- Condition for orthogonal]

2p+49=c+4
—2p+4q=c+1
dp+2¢g=c—-11
btracting Eq: (i) fro

4p=3=>p=3

On subtracting Eq. (i) from (ii), we get
On subtracting Egs. (iii) from (ii), we get
—6p+29=12= —6x3 +29=12
2q:12+%:>2q:%éq:34—3

p+q=%+%=3ff=9
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Question32

If P(5),Q (%) are two points on the circle z° + y* — 2z — 2y — 1 = 0, then the

slope of the tangent to this circle which is parallel to the chord PQ is

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A2+v2-V3-6

B.2++v2++v3+1/6

C.v2++3

D.2+4+ 2

Answer: A

Solution:

Given, circle

eyt -2z —2y—1 :0,P(§) and @ (%)
(@-1)*+(y-1)°=1"

Center, (h, k) = (1,1) and radius,» = 1

T T .
P(Z) = (h+rcos Z,y+rsm Z)

(RESPER

(h+rcos il + rsin ﬂ-)
3'Y 3

1 V3
= (1—!—5,14-7)

Slope of described tangent = Slope of chord PQ

w o(3)

_ <1+§)_<1+%) _V6-2 V242

(5 (1r%) Va2 Vi

V12 —2v2+ 26 — 4
24

= —%(2\/5 —2V2+ 26— 4)

=24+v2-vV3-6
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Question33

The power of a point (2, 0) with respect to a circle S is -4 and the length of the
tangent drawn from the point (1, 1) to S is 2 . If the circle S passes through the
point (—1, —1), then the radius of the circle S is

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A.2

B. V13

C.3

D. v10

Answer: B

Solution:

Let S:xz?+vy*+ 29z +2fy+c=0

*.» The power of the point (2, 0) with respect to circle S is -4
(@)% 4 (0)° +29(2) + 2£(0) + ¢ = —4

= 49+c+8=0 ...()

- The length of tangent drawn from the point (1,1) to S'is 2

V)2 + ()% +29(1) +2f(1) +c=2
= 20+2f+c+2=4

= 20+2f+ec—2=0 ...(i
- The circle S is passing through (—1, —1).

LD+ (1) +29(-1) +2f(—1) +¢=0
= 29— 2f+c+2=0

= 29+2f—c—2=0... (i)
On solving Egs. (i), (ii) and (iii), we get

g=-2f=3andc=0
S=22+y*—4z+6y=0

Radius of S = v/g? + f2 — ¢

= /(=22 +(3)2 -0

=V4+9=V13
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Question34

The pole of the line z — by — 7 = 0 with respect to the circle
S=z?+y? -2z +4y+1=0is P(a,b). If C is the centre of the circle S = 0, then
PC =

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

AVa+b-1

B.vVaZ+b? -1

C.va®+03 -1

D. 3ab

Answer: C

Solution:

Given, the pole of the line z — 5y — 7 = 0 with respect to the circle
S=a?+y? 2z +4y+1=0is P(a,b)
.. Equation of polar "= 0

ar+by—(a+z)+2(b+y)+1=0

(a—1z+b+2)y+(2b—a+1)=0
This equation will be same as
r—5y—7=0

a=1 _ b+2 _ 2b-atl

1 -5 =7
= a=0andb=3

P(a,b) = P(0,3)

Center of circle S = 0 is C(1, —2)

PC=4/(1-0)2+(-2-3)? =26

Vad 0 —1=v0127—1=26
Hence, PC =+/a3+b3 -1

Question35

The equation of the pair of transverse common tangents drawn to the circles
22+ +2x+2y+1=0andz?+y?> -2z —2y+1=0is
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Options:
Az2—y>=0
B.zy=0

Cz—y*+2x+1=0
D.z22 -9 —-2y—1=0
Answer: B

Solution:

We have,

Si=x>+y P +2x+2y+1=0
S =(E+1)?P+(y+1)?2=1
and Sy =22 +9* -2z —2y+1=0

Sy =(z—-1)2+@w-1)32=1

From the diagram it is clear that transverse common tangents are * = 0 and y = 0 (i.e. Y-axis and X-axis)

The combined equation of linesz = 0andy =0iszy =0

Question36
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If a circle passing through the point (1, 1) cuts the circles > + y*> + 4z — 5 = 0 and
z? 4+ y?> — 4y + 3 = 0 orthogonally, then the centre of that circle is

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:

Solution:

Let required circle

S:224+9y?+29x+2fy+c=0
Si:z’ 4y +42-5=0

So:z’ 4y —4y+3=0
Here,g1 =2,f1=0,92=0,fo = —2,c1 = —5andc2 =3
-, Circle S is passing throught the point (1, 1)

212412 42g(1) +2f(1) +c=0

=29+2f+c+2=0 ...(0)
*.» S and S are orthogonal circles

2991 +2ffi=c+ac
= 29(2) +2£(0) = c+ (-5)

= 4g—c+5=0 ...
*.» S and S5 are orthogonal circles.

2992 +2ffa=c+c2
= 29(0)+2f(—-2)=c+3

= —df—c—3=0 ... (i

On solving Egs. (i), (ii) and(iii), we get

g:_%vf:_%
and c=2

. Centerof S = (—g,—f) = (%, %)
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Question37

Length of the common chord of the circles 2 + y2 —6x+5=0and
2 +9y? +4y —5=0is

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A.v13

B.

C.

[\]

=
|
w

D.

Answer: B

Solution:

Given,

Si=z*+y*—6x+5=0

So=2+y* +4y—5=0

Here, C1 = (3,0),71 = v/(-3)2+ 02 -5 =2
Cy = (0,-2),r2 = /02 + 22 — (—5) = 3

0102 = /(0 -3)2 + (—2-0)? = VI3

Area of AACICy = §rir3 = $AM x C1C;

= 1(2)(3) = 2(AM)(VI3) = AM = &

a

.. Required length of common tangent

— AB=2(AM) =2 (&) =

12
V13 V13

Question38
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The centroid of a variable A ABC is at the distance of 5 units from the origin. If
A = (2,3) and B = (3, 2), then the locus of C is

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A. acircle of radius 225 units

B. a rectangular hyperbola

C. acircle of diameter 30 units

D. an ellipse with eccentricity %

Answer: C

Solution:

Let coordinates of C' be (h, k).
A=(2,3),B=(3,2)

Coordinates of centroid

_(24+h+3 k+3+2\ [(h+5 k+5
B 3 ’ 3 N 3 ' 3

2 2
(?) +($) =25 [given]

(h+5)* + (k+5)? = (15)?

(x+5)2+ (Y +5)2 = (15)2

which is the equation of circle with radius 15 units.

= Diameter = 30 units

Question39

If (1,1),(—2,2) and (2, —2) are 3 points on a circle S, then the perpendicular
distance from the centre of the circle S to the line 3z — 4y + 1 =0 is

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A 3

B. 1

C. %

D.2
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Answer: A

Solution:

Three points on circle are

(lal)’(72’2)a(2:72)

Let equation of circle be

22+ + 292 +2fy+c=0

*." Above points lie on the circle
1+14+29+2f+c=0

= 29+2f+c+2=0 ...()

(—2)2+(2)>+2(-2)g+2x2x f+c=0

8—4g+4f+c=0

49 —4f —c—8=0 ... (iD)

and

22+ (22 +2x2xg+2(-2)f+c=0
4g—4f+c+8=0 ... (iii)

On solving Egs. (i), (ii) and (iii), we get

C=_87g: %7f:%

.. Centre of circle = (’T?’, ’T?’)

Now, perpendicular distance from centre of the circle to the line

Question4(

If the line 4z — 3y +p = 0(p + 3 > 0) touches the circle 2 +y?> — 42 + 6y +4 =0
at the point (h, k), then h — 2k =

TG EAPCET 2024 (Online) 9th May Morning Shift
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D.3

Answer: B

Solution:

Given circle is

22+ —4dr+6y+4=0

(z-2)*+ (y+3)* = (3)?

Centre = (2,—3) andradius =r =3

*.» Perpendicular distance between centre and line = r

4x2-3(=3)+p| _
VA + (3)?

= 174+p==+15

p=-2 (- p+3>0)
So, equation of line is
dr—3y—2=0 ...()
Let line touches the circle at (h, k).
Then, equation of tangent at (h, k) is

hx +ky—2(x+h)+3y+k)+4=0

(h—2)z+ (k+3)y—2h+3k+4=0 ... (i)
On comparing Eq. (ii) with Eq. (i), we get
4 -3

4k +3h = —6 ... (iii)
-3 _ -2

and =5 = —gy

= Tk—6h=-6 ...(iv)

On solving Egs. (iii) and (iv), we get

— =2 _ =6
h= 2 k=L

Hence,h—2k:_72+1—52:2

Question41

3) with respect to the circle

If the inverse point of the point P(3,
b), then a + 5b =

z’ +y? — 4z +4y+4=0is Q(a,

TG EAPCET 2024 (Online) 9th May Morning Shift
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A 4
B.0
C.4
D.1

Answer: C
Solution:

We know that inverse of any point P(z, y) with respect to circle centred at (h, k) is Q (z’,y'), where
' =alz—h)+h=y =aly—k)+k

and o = Gy

r = radius of circle

Here,h =2,k = —2andr = 2,

z=3,y=3
22

= a= - - =
T B2+ (3+2)2 26 13
Now:.

2 28
I 4 e _ £
x—a—13(3 2)+(2) 13

2 16
I:b:— 272:7_
y 32 13

Hence, a + 5b = % +5 (f%)

Question42

If the equation of the transverse common tangent of the circles
z24+y* —4x+6y+4=0andz>+9y*+2x —2y—2=0isax + by + c = 0, then
a __

C
TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A —

IN[9Y)

4
B. 4
C.1
D.-1

Answer: D
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Solution:

We have,
Si:x?+yP—4dx+6y+4=0
Ci1:(2-3),r1=3
Sy:x?+y?+2x—2y—2=0
Co:(—1,1),ry =2

Here, C1Cs =71 + 72

So, the point P divides C1C in the ratio of 3 : 2

P(3,%)

Slope of line passing through Cy and C3 is =5 = — = P: (%, —%) and here only one transverse common tangent which is

1+3 4

perpendicular to C;Cy

= slope of tangent = — L =

N
oo

-, Tangent is also passes through (%, — %)
So, equation of tangent is
y+i=3(z-1)=3z-4y-3=0
On comparing with

ar+by+c=0%=-1

Question43

A circle S = 22 + y? + 2gx + 2fy + 6 = 0 cuts another circle
z? + 9% — 6z — 6y — 6 = 0 orthogonally. If the angle between the circles S = 0 and
z? + y?® + 6z + 6y + 2 = 0 is 60°, then the radius of the circle S = 0 is

TG EAPCET 2024 (Online) 9th May Morning Shift
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A2
B. 1
C.4
D.5

Answer: A
Solution:

We have,
S=xz2+9y>+29x+2fy+6=0
cuts another circle

z? + y® — 6z — 6y — 6 = 0 orthogonally.
= 29192 +2f1ifo=c1+c2

29(-3)+2f(-3)=6—-6=g+f=0

and angle between S = 0 and

z? 4+ 42 +6x +6y+2=0is 60°.

The condition for angle 8 between two circles is given by

2 (9192 + f1/2) — (e1 + 2|
=

2(3g + 3f) — (6 + 2)
2v42 . r2

(Letradius of § = 01is )

cosf =

cos 60° =

1 ]2x3x0—8|

2= axdxr (ITS=0)
dr=g=>r=2
Question44

If m; and m are the slopes of the direct common tangents drawn to the circles
24+ y®> — 22z — 8y + 8 =0and 2> + y*> — 8z + 15 = 0, then m; + my =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:
A -2

12
B.

24
c.z
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12
D. -1

Answer: A

Solution:

We have,

Cr:z’+y*—2z—8y+8=0 ....... (2)
Centre (1,4),71 =3
Cy:2’+y* 8z +15=0 ....... (i)
Centre (4,0),7, =1

CiP  CiA 3

A - -
STCoP T CoC 1

12-1 11

= P, = 5 - (external division)

Let slope of tangent AP be m.

Then, equation of AP is :

11
2= _ ==
ve2=nfe-3)

2mz —2y— (4+11m) =0
*.- Perpendicular distance of C from APis 1.

2mx4—2x0—(4+11m) -1
emE(-2? |

(3m +4)? = 4m? + 4

5m? +24m +12 =0

So, m1 +ma = — 2 where m; and ms are slope of AP and BP.

Question45

If a circle passing through (1, —2) has ¢ — y = 2 and 2z + 3y = 14 as its diameters,
then the radius of the circle is
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Options:

A.2

B.3

C. 4

D.5

Answer: D

Solution:

The given two diameters are,

T—y=2
2z + 3y =14

Now, solving these equations, we get
r=4andy =2

So, centre of circle is (4, 2).

Now, equation of circle is
(z—4)2 + (y—2)* = 12

where, ' r ' is radius.

Since, it also passes through (1, —2), then

(1—4)2+4(-2-2)2 =12

= 9+16 =r2

= r2 =25

= r 5
Question46

The equation of the circle whose diameter is the common chord of the circles
2 +y?+2x+3y+1=0andz>+9y?> +4x+3y+2=0is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:
A 222 +22 + 22+ 6y+1=0

B.z?4+y*—2z+3y—1=0

Get More Learning Materials Here : & m @\ www.studentbro.in



Cz?4+y’+2x+3y—4=0
D.222+2y  —z+2y+1=0

Answer: A

Solution:

To find the equation of the circle whose diameter is the common chord of two given circles, we start by considering the equations of
the circles:

S1=xz224+9y*+2x+3y+1=0 (Equation )

Sy=22+y*+4z+3y+2=0 (Equation?2)

The common chord of these two circles is also known as the radical axis, which can be found by subtracting the second equation
from the first:

S51—8,=0

This results in:

(2 + 12 +22+3y+1)— (2> +y* +4z+3y+2) =0

Simplifying this, we obtain:

2z +1=0

z=-1

Now, considering this line as S5 = 2z + 1 = 0.

To find the circle that passes through the points of intersection of .S and S, its general equation is:
S1+AS3=0

Substituting the values, we have:

(2?2 +y?+22+3y+1)+A2z+1)=0

Simplifying further:

2?4y 4+ (242 )z +3y+(1+X2) =0

The center of this circle is (—1 — A, 3).

The line 2x + 1 = 0 will be a diameter if the center of our circle lies on this line. So, we solve:
2(-1-A)+1=0

—2-2X+1=0

—22—-1=0

r=-1

Substituting A = — ; back into our circle equation gives:

2+ +2-Dz+3y++=0

=2z +y?)+22+6y+1=0

Therefore, the equation of the circle whose diameter is the common chord is:

222 + 2y +22+6y+1=0

Question47

Get More Learning Materials Here : & m @\ www.studentbro.in



The number of common tangents to the circles 2 + y> — 2z — 6y + 9 = 0 and
22+ 92+ 6z —2y+1=0is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

Al

B.2

C.3

D.4

Answer: D

Solution:

The equation of circle are

22 +y? -2z —6y+9=0

andz? +9? + 6z —2y+1=0

Centre and radii of the circles are ¢1(1,3) and 1 =1
and cg = (—3,1) andry = 3

Clearly,

criea = /(1 43) + (38— 1)? = VIG+ 4= V20
7"1+7‘2:4:\/l—6

Thus, cico > 11 + 79
Hence, the circles are non-intersecting. Thus, there will be four common tangents.

Transverse common tangents are tangents drawn from the point P which divides cq, ¢5 internally in the ratio of radii 1: 3 coordinate
of P are

(1»g732+3~1 1‘1+3-3) _ (0

1+3 » 143

[

)

Equation of tangent through the point P (0, %)

Any line through P (0, %) is

m-1-3+3
Now, T
= (m—7)=vm’+1

=m?+i-m=m?+1l=m=-2and’c0’

Thus, z = 0 is a tangent and y — % = f%T“
=3z +4y—10=0
is another tangent.

Direct common tangents are tangents drawn from the point ) which divides cic2 externally in the ratio 1 : 3.
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Direct tangent, are tangent drawn from the point Q(3, 4).
Now, proceeding as for transverse tangents their equations are y = 4,
4 —3y=0

Thus, the number of common tangent are ' 4 '.

Question48

The pole of the straight line 9z 4 y — 28 = 0 with respect to the circle
222 +2y*> — 3z +5y—7=0is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A. (3,1)

B. (-3,1)

C.(-2,1)

D. (3,-1)

Answer: D

Solution:

The given straight line,
9z +y—28=0 )
and the given circle is

2% + 2% — 3z +5y—7=0

. 3 5 7
.€. 2 2= —y——==0 o (20
ie. z*+4y 2m+2y 5 (%)

Let, (h, k) be the pole of the given line Eq. (i) w.r.t. the circle Eq. (ii).

The equation of the polar

3 5 7
he + ky — = h)+ = E)—==0
z + ky 4(:c—|— )+4(y+ ) 5

3 5 3 5 7
=>£L'<h—z>+y<k+z) —Zh-f—zk—g—o
= z(4h—3) +y(4k+5) —3h+5k—14=0
This equation and 9z + y — 28 = 0 represent same line so,

4h—3 4k+5 —3h+5k—14

9 1 28 = A(say)
e A3 ATS k1
1 1
— 28\
Now,
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—3(9A+3)+5(ﬂ) _ 14— —28)
1 1

= —9—-27A+5\—25—56=—112\
= —22X —90 = —112X = 90\ = 90
= =1

1-5 —4
k=—pg =71
(h’ k) - (35 71)
Question49

The equation of the line perpendicular to the radical axis of two circles
z? +y? — 5z +6y+ 12 = 0,22 + y? + 62 — 4y — 14 = 0 and passing through (1, 1)
is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A2z+3y—5=0

Bx4+y—2=0

C.10z 4+ 11y—21=0

D.1lz 4+ 10y — 21 =0

Answer: C

Solution:

The given equation of circles are
Si=z2+9y*—bx+6y+12=0

and So =z2 + 9y + 62 —4y—14=0

Now, equation of radical axis of two circle is S — Sy = 0

= (x2+y2—5:c—|—6y—|—12)
—(e®+y* +6z—4y—14) =0
= —1llz+10y+26=10

~ 11z 10y 26=0 . (D)
So, slope of line (i) is 1% ( say m,).

Let slope of perpendicular line be ms. Thus, mymy = —1 = my = —% Now, equation of line is y = —%m + ¢ which passes
through (1,1)
= cCc= %

Thus, the required equation of line is
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_ w2z
LT ET
= 11y + 10z — 21 =0

=10z +11y—21=0

QuestionS0

If the angle between the circles
224+ y? -2 —4dy+c=0andz?+¢y? —4x —2y+4=0

is 60°, then ¢ =

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

3445
A. =

6+5
B. —

7++/5
C. —

945
D. £

Answer: C

Solution:

The given equations of circles are,

2 +y?* —2z —4y+c=0 ... (1)

andz? +y? — 4z —2y+4=0 ... (12)

From Eq. (i), center ¢; = (1,2) and radius = v/5 — ¢ = 71 (say)

From Eq. (ii), centre ¢ = (2,1) and radius = 1 = r2 (say)

Now,d =cica = /(1 —2)2+ (2—-1)2=+2
d>=2

Now, 8 = 60°(given)
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72 472 — d?
2r17ry
:>COS6OO=(5_C)$:>124—l
2,/6-¢)x1 2 2/5-¢
5—c=(4—c)?
5—c=16—8c+c’
2 —Tc+11=0
74 /49 — 44 7+45
c:féc: 5

cosf =

3l

Questions1

If a diameter of the circle 22 + y?> — 4x + 6y — 12 = 0 is a chord of a circle S whose
centre is at (—3, 2), then the radius of S is

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:
A.5/3
B.4V3
C.2v3

D.5

Answer: A

Solution:

Given, equation of circle

e+ —dx+6y—12=0
C=(2,-3)

L(CC) = \/(-3-2 + (2~ (-3)
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= /25 + 25 = 5V/2
R? = (5V2)2+52 =50 +25 =75 = 25 x 3
R=5V3

QuestionS2

If a circle passing through A(1, 1) touches the X-axis, then the locus of the other

end of the diameter through A is

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A (z+1)2 =4y

B.(y—1)?2? =4z

C.(z—1)2 =4y

D.(y+1)? =4z

Answer: C
Solution:
Y1.
(h.
A (1, 1)
K+1/2
< »X
_ E+1 1 Y Y
s ng\/(h 1)24+(k—-1)

(k+1)2=(h—-1)24 (k—1)2
K2 4+2k+1=(h—1)2+k*—2k+1

(h—1)* = 4k

(z—1)" =4y
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Question53

If C(a, B)(a < 0) is the centre of the circle that touches the Y-axis at (0, 3) and
makes an intercept of length 2 units on positive X-axis, then (o, 5) =

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A. (—3,+/10)

B. (-3, —+/10)

C. (—/10,3)

D. (—/10, —3)

Answer: C

Solution:

. a < 0 = centre of circle lies on 2nd quadrant
circle is touching Y -axis

= r=lal=—«a
and [£=3

Also, AB =2

In APQA,
PQ=3,PA=r,AQ =1
PQ? + AQ* = PA?
9+1=r2=r=+10

(given)

From Eq. (i), we get o = —v/10

Centre = (—+/10,3)
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Question54

The equations of the tangents to the circle 22 + y* = 4 drawn from the point (4, 0)
are

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A.V3y==+(z —4)

B.V3y = +2(z — 4)

C.V3z = +(y—4)

D. 3z = +2(y — 4)

Answer: A

Solution:

» X
(0, U]j[l 0) (4,0)

Given equation of circle
332 + y2 ;|
Let the slope of tangent be m

y=m(z —4)
=y—mx+4m =0
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Distance of L from origin will be 2 .

|4m)| -
V14 m?
= 16m? =4dm? +4
= 19m*=4
=

1 1
e rp—

VAN
Viy=+z—4)

Question5

The image of every point lying on the curve 22 + 3% = lin the line z + y = 1
satisfies the equation

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A+ +22+2+1=0

Bzl 4yt -2z +2+1=0

Cal4y+2z-2y+1=0

D.g?+yf -2 -2+1=0

Answer: D

Solution:
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/

To find image of circle in the line find the image of its centre and radius will be equal to radius of given circle.

=Ty Y= U

a b
_ 2(az1+by1) +c
a a® +b?
z_y_ o,
1 1 1+1
z=1y=1

Centre of image circle is (1, 1) and radius = 1

(z -1+ (y—1)> =17
=zl +yP—20—2y+1=0

Question56

If the inverse of P(—3,5) with respect to a circle is (1, 3) then polar of P with
respect to that circle is

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

Az+2y=7T

B.2z —2y+4=0

C.2z—y+1=0

D2zx+y—5=0

Answer: C

Solution:

Given that the point Q(1, 3) is the inverse of P(—3, 5) with respect to a circle, we need to determine the polar of point P with respect
to the circle.
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Since @ is the inverse of P, the line PQ is related to the polar we are looking for. To find the polar line, we first determine the slope
of the line segment joining the points P(—3,5) and Q(1, 3).

The slope m; of line PQ is calculated as:

my = —37 = _%

The polar of P will be perpendicular to this line, so its slope m2 must satisfy the condition:
mi-my=-1 = —%‘mQZ—l = ma=2

Using the slope ma = 2, we can write the equation of the line passing through Q(1, 3) with this slope:
y—3=2(z—-1)

Rearrange this equation:

y—3=2r—2 = 2zx—y+1=0

Thus, the equation of the polar of the point P with respect to the circle is:

20 —y+1=0

Questions7

If the tangent drawn at the point P on the circle 22 + y? + 6z + 6y = 2 meets the
straight line 5x — 2y + 6 = 0 at a point () on the Y-axis, then the length of P(Q) is

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A5

B.4

C.2

D.1

Answer: A

Solution:

Q (0, 3)

L:5x-2y+6=0

L:5x—-2y+6=0
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Length of tangent from an external point is /.51

= PQ=v0+9+0+18-2
=v25=5

QuestionS8

If the angle between the circles z2 + y> — 2z + ky +1 = 0 and
2’ +y* —kz —2y+1=0is cos! (1) and k < 0, then the point which lies on the
radical axis of the given circle is

TG EAPCET 2025 (Online) 2nd May Morning Shift

Options:

(1,3)

Answer: A

Solution:

ForSy:az?+¢y? -2z +ky+1=0,

Center Cy = (1, — %)

Radius, r1 = 4/12 + (—%)2 —1= kTZ - %

ForSe:az?+4y? —kr—2y+1=0

Center Cz = (%£,1)

22 2
d*—ri-r;

Since, angle 8 between two circles is given by cos § = T

, where d is the distance between the centers.

Given, 6 = cos ! (1)
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= 0059—4 2 2
d2:(1—§> +(_7k—1
:1—k+%2+1+k+%2
2
:2+%
k

Since k < 0,7, = %kandrz ==

Substituting into the formula

1 _ 2t5—7—-7T
B CY
= =%
= k?=16
= k=44

But since k < 0,k = —4

Now, the equation of the radical axis is

S1—852=0
(:E2+y2—2:17—|—ky—|—1)—(:E2+y2—k:£
—2y+1)=0

= 2x+ky+kr+2y=0
= —6z—2y=0 (. k=—4)
=3r+y=0

The points satisfying this equation are (—1, 3) and (1, —3) lies on the radical axis.
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