Question1

A(4,3), B(2,5) are two points. If P is a variable point on the same

side as that of the origin with respect to the line AB and is at most at
a distance of 5 units from the mid-point of AB, then the locus of P is
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Options:

A.

22 +1y? —6x—8y=0

B.

22 4+y? -6z —8y<0,z4+y—7<0

C.

z24+1y2+6x+8y—25=0,z+y—7<0

D.

22+ —6x+8y>0,x4+y—7<0

Answer: B

Solution:
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m = (3% %) = (3,4)
and m@ <5

So, P should be in the shaded region thus, AB : (y — 3) = 3=2 (¢ — 4)

= y=-zxz+4+3
= x4+y—7=0

and equation of the semi-circle

(z—-3)°+(y—4)°=(5)?
= 22-6x+9+y?—-8y+16=25
= z2+9y*?—6x—8y=0

Hence, shaded region is

22 4+1y? —6x—8y<0,z+y—7<0

Question2

The circles 22 + y*> — 2z — 4y — 4 = 0 and
2+ +22+4y—11=0
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Options:
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A.

cut each other orthogonally

B.

do not meet

C.

intersect at the points lying on the line 4 + 8y — 7 =10

D.

touch each other at the point lying on the line 4z + 8y — 7 =0

Answer: C

Solution:

2?4y -2z —4y—4=0 .. (3)
C1=(1,2)

andry = /(1) + (22 — (—4) =3

2+ 1y + 2 +4y—11=0 . (7)
¢y = (—1,—2) and

re = \/(-1)2 + (-2)? — (-11) = 4

crea = /(-1 - 1)? + (-2 - 2)?
:\/E<7‘1+7'2 =7

So, both circles intersect, each others.
Subracting Eq. (i) from Eq. (i1), we get 4x +8x — 7 =10

Hence, intersects at the points lying on the line 4 + 8y — 7 =0

Question3

If the line 4z — 3y + 7 = 0 touches the circle
r? +y? — 6x + 4y — 12 =0at (a, ), then a + 28 =
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Options:
A.

3

D.
3

Answer: C

Solution:

2+t —6r+4y—12=0
= (2?2 —6z+9)+ (v +4y+4) =12+ 9+4
= (z=3)" + (y+2)° = (5)°

Centre = (3, —2) and radius = 5
The line 4z — 3y + 7 = 0 touches the circle at the point ( «, 5)
Foot of perpendicular from (3, —2) to the line

de —3y+7=0is
r—xy  Y—Y _  argtbytc

a b a? + b?
- 4(3) —3(-2) +7
Lz 3:y+2:_() (—2)+ _ 1
4 -3 32 + 42
Thus, 22 = —1=z= -1

and%:—1$y2+l

80, (ahB) = (_1’ 1)

Hence,a +28=-1+2=1
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Question4d

The slope of the common tangent drawn to the circles
2 +y* — 4z 4+ 12y — 216 = 0 and =2 + y? + 62 — 12y + 36 = O is

AP EAPCET 2025 - 26th May Morning Shift

Options:
A.

1

B.
-1
C.
5/12
D.
12/7

Answer: C

Solution:

z? — 4z +y® + 12y = 216
= (z —2)* + (y + 6)* = 256
C1 = (2, —6),7‘1 =16
and 2% + 6z + y* — 12y = —36
= (z+3)*+(y—6)>=9
J.C2 = (—3,6),7“2 =3
c1es = /(24 3)2 + (~6 — 6)2
= 1/169 = 13

and 7r{—7ry=16—-3=13

" ¢1¢9 = |ry — 73| the circle touches internally.

then, the slope of line joining centers

_ 6-(=6) _
=55 =—12/5

.". the slope of tangent

—1
— o = 5/12
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Question5

If 71 and 75 are radii of two circles touching all the four circles
(z+7r)?+ (y£r)? =r? then B2 =

AP EAPCET 202S - 26th May Morning Shift
Options:

A.

a

2v/2

o

S

3+
4

Answer: C

Solution:

The four given circles are
(zxr)?+(y£r)2=1r2

centers are (r,r), (r, —r), (—r, —r), (—r,r) the circle touches all four given centered at the origin (0, 0), due
to the symmetry.

One circle is internally tangent to the region by the four circles, with radius (r1) = r(v/2 — 1)
Other circles is externally tangent to the region, with radius (rs) = 7(v/2 + 1)
S Fre=r(vV2 - 14+4/2+1) =22r

Hence, 2112 = %ﬂ =22

r
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Question6

If the equation of the circle having the common chord to the circles
2+ 1y +x—3y—10=0and 2> + y* + 2z —y — 20 = 0 as its
diameter is 22 +y> + ax + By +~v =0, then o + 28 + v =

AP EAPCET 2025 - 26th May Morning Shift
Options:
A.

0

B.

D.
2

Answer: A

Solution:

vl 4y 4+ —3y—10=0and 2z’ + 3> +2z —y—20=0
So, common chord will be

(332—|—y2-|—:1:—3y—10)—(w2+y2+2w—y—20) =0
=z+2y—10=0=2=10—2y

put the ' z ' in first circle

(10 — 29)2 + ¢ + (10 — 2y) — 3y — 10 =0
= 100 +4y> — 40y +y> —2y+10—3y—10=10

=13’ —9y+20=0
= (y-5@—-4=0
wheny =4 =2z =2
wheny=5=2=0
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so, intersection points are (2,4) and (0, 3) which are end-points of diameters.

So, equation of the circle

(z-0)(z—2)+(y—4)(y—5) =0
=  2(z-2)+(y—4(@y—-5)=0
= 2249y —22—-9y+20=0

Comparing with

2 +y? +az+ Py+y=0
a=-2,=—9andy =20

Therefore, a + 28 + 7y
=—-2-18420=0

Question7

If A(cosa,sina), B(sin o, — cos a), C(1, 2) are the vertices of a
AN ABC, then the locus of its centroid is
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Options:

A.

3(z2+y?) —22—4y+1=0
B.

w24+ y? -2z —4y+1=0

C.

2 +y* —2x—4y+3=0
D.

2(z?+y?) -2 —4y+5=0
Answer: A

Solution:
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Let the centroid of the triangle be at (h, k).

Step 1: Finding the Centroid Coordinates

cos a+sin a+1 So
2

The centroid's z-coordinate (h) is the average of all three z-coordinates:h = 3

3h—1=cosa-+sina

sin a—cos a+2 So
M

The centroid's y-coordinate (k) is the average of all three y-coordinates:k = 5

3k —2 =sina — cosa

Step 2: Squaring Both Sides

Square both sides of each equation to remove the trigonometric functions:

(3h —1)2 = (cosa +sina)?  ---(7)

(3k —2)? = (sina — cos@)? - (i1)

Step 3: Add the Two Equations

Add equations () and (#2):(3h — 1)% 4+ (3k — 2)2 = (cos a + sin@)? 4 (sina — cos a)?
Notice that(cos a + sin )2 + (sina — cos @)? = 2sin? a + 2 cos? o = 2

So,(3h — 1)* 4+ (3k — 2)* =2

Step 4: Locus Equation

Replace h by x and k by y because the locus is about every possible point (z,y):
Bz —1)24+(3y—2)2—-2=0

Step 5: Expand to Standard Form
Expanding and simplifying:

Bz —1)*+(3y—2)2-2=0
922 —6z+1+9y2 —12y+4—-2=0
922 + 9y — 6z — 12y +3=0
3z +y?) -2z —4y+1=0

Question8
A circle passing through origin cuts the coordinate axes is A and B. If

the straight line AB passes through a fixed point (z1,y;1), then the
locus of the centre of the circle is
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Options:
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Answer: D
Solution:

- AB will be the diameter

= Let equation of circle
2’ + 3y + 29z +2fy =0

(a,0) lies on the circle
a?+2ga=0=a=—2g
(0, b) lies on the circle

b2 +2fb=b=—2f
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=~ Equation of line AB

—L2g —LZf =1[. (z1,y1) lieson L]
= _+i:2:>ﬂ+£:2
-9 - -9 —f

Question9

If (a, B) is the external centre of similitude of the circles z2 + y?> = 3
and 22 + y2 — 2z + 4y + 4 = 0, then 2

a

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

3

B.

D.
3

Answer: B
Solution:

Given, Cy : 22 + y2 =3,
01(0,0),7‘1 - \/§

and Co:z® +9y*> — 22+ 4y +4=0

02(1, —2), To = 1
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Point P divides 0103 externally in 7y : 72

0, P I 0,
(U 0) (@, ) (1 ‘1-2]
\/E 1
S e (0 R S
T VB+1 V341
B_OX\/_—(—2)_ 2
T V341 V341
=~ gz_z
Question10

The equation of the circle touching the lines |z — 2| + |y — 3| =4 is

AP EAPCET 202S - 26th May Evening Shift
Options:

A.

22+y?—6x—4y+5=0

B.

22+ -4z —6y+5=0

C.

2 +yt—z—2y—-5=0

D.

2+ —2c—y—5=0

Answer: B

Solution:
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Given, |z — 2|+ |y — 3| =4
o x—2+y—3=4

= x+y=9andz—-2-y+3=4

= z—y=3and —z+2+y—3=4

= rz—y=—-5and —x+2—-y+3=4

= T+y=
@ **Yh
—r % + ¥ =9)
(6. 3) i

(x - v 5) (x-y-=13)
4+0 5+1
.". Centre <T’T> =(2,3)
V42 + 42
andr:+:2\/§

=~ Equation of circle :
(z—2)%+ (y—3)* = (2V2)?
= 2’+y’—4z—6y+5=0

Questionll

If the chord joining the points (1,2) and (2, —1) on a circle subtends
an angle of 7- at any point on its circumference, then the equation of

such a circle is
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Options:

A.
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22+ y?+6x—2y+5=0
B.
224+ 1y? —6x—2y+5=0
C.
22+ P —6x+2y+5=0
D.
22+ 12+ 6x+2y+5=0

Answer: B

Solution:

AB=+/12+9=+10

AM:@
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OA=0B
(@—1)?+(B—2)*=(a—2)*+(B+1)

= —2a+1-48+4=—-4da+4+28—-1
= 2a—-68=0
= oa=23p ... (3)
" moa-mop = —1
= 2.4
= (B-2)B+1D)+(a-1)(a—2)=0
= B-B-2+a’-3a+2=0
= B2-B+982-98=0
= 108% =108
= B8=0,1
a=20,3

= Centre (0,0) or (3,1)
= Equation of circle

> +y*=50r(z—3)*+(y—-1)* =5
=zl 4y —6z—2y+5=0

Question12

The equation of the circle which cuts all the three circles
4(z—1)2+4(y—1)?=1,4(z + 1)+ 4(y — 1)? and
4(z + 1)+ 4(y + 1)* = 1 orthogonally is
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Options:

A.

4x? + 49 = 49

B.

4z —1)2+4(y+1)?2=1

C.

(x—1)2+(y+1)2=4
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D.

4z2 + 492 =7
Answer: D
Solution:
Given,
Sp:4(z—1)>2+4(y—-1)> =1
1
= (z-1)+@y-1)7°= 1
1
01(1,1),1“1 = 5
Sy:4(x+1)>2+4y—1)>=1
1
=@+’ + -1 =7

02(_1a1)a7"2 = 1/2
and S3 : 4(x + 1) +4(y+1)* =1

2 1

= (z+1)*+ (y+1) 1

O3(—1,-1),r;3 :%

‘81 —8,=0

= -2z —2y+2z—2y=20
x=0
Sy —s83=0

= 2y=0

= y=0

= Centre of required circle = (0, 0)

radius = L = /57

1 /7
—4f1+1— ==/~
L 4

= Equation of circle

7
2
¥ =1

—dr? + 47 =7

Question13

A(a,0) is a fixed point and 6 is a parameter such that 0 < 6 < 2. If
P(acos6,asin) is a point on the circle z? + y? = a? and

Q(bsin @, —bcos 0) is a point on the circle z° + y* = b2, then the locus
of the centroid of the A APQ is
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AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

a circle with centre at (§,0) and radius ( */“2—”’2)

3

B.

3

a circle with centre at (a, 0) and radius ( Yartb )

C.

a parabola with focus at (4, 0)
D.

a parabola with focus at (a, 0)

Answer: A

Solution:

Let the coordinates of the centroid be G(z, y) of the AAPQ is

_ TatTptxg _ Yatyptyo
= 3 Y= 3

Given the points A(a,0), P(a cosf,asinf) and Q(bsin 6, —bcos )

The coordinates of the centroid are

. a-+acos@+ bsinb
N 3
B 0+ asin@ — bcosb
B 3

Let x = h and y = k, then,

h— a-+acos@+ bsinb b asinf@ — bcos b
N 3 e 3

= 3h—a=acosf + bsinf
3k =asinf — bcosH

Squaring and adding these equations

(8h —a)? + (3k)? = (acos@ + bsin )% + (asind — bcos )2
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=a? cos? 0 + b%sin? 0 + 2abcos Osin O + a®sin? O + b% cos? @ — 2ab cosHsin f

Replacing h with z and k with y, we get the locus of the centroid as

(3z —a)* + (3y)? = a® + °

N ( a>2+ , a?+ b2
x—_ =
3) 7Y 9

- ) ()

So, the locus of the centroid is

(0-4)+y = (S5E)

It is a circle with centre at (4, 0) and radius @

Question14

If the equation of the circle passing through the point (8, 8) and
having the lines x + 2y — 2 = 0 and 2z + 3y — 1 = 0 as its diameters
iswz—l—y2+pw+qy+r:0,thenp2+q2+r:

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

244

44

Answer: C
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Solution:

Given, lines are z + 2y — 2 = 0 and
2c+3y—1=0

Solving these two lines, we get
x=—4andy =3

Thus, the center of circle is (—4, 3).

Since, the general eq. of circle is (z — h)? + (y — k)% = r?, where (h, k) is the center and 7 is the radius.

So, (z — (—4))?* + (y—3)* =12
= (mc+4)2+(y—3)2:r2 ... (@)

But, the circle passes through the point (8, 8),

So, (8 +4)% 4 (8 — 3)* =72

12% + 5% = r?
169 = r?
= r=13

Now, from Eq. (i), we get

(z+4)2+ (y—3)*=r>=169
= z?+8x+16+y°—6y+9 =169
= 24y +8—6y—144=0

Comparing with the given equation
2+’ +pr+qgr+r=0
Wegetp=8,q=—6,r=—144

p?+q% 4+ 1 =282+ (—6)%+ (-144)
=64+ 36 — 144
— 44

Questionl5

If 2z — 3y + 1 = 0 is the equation of the polar of a point P (z1,y;)
with respect to the circle z? + y?> — 2z + 4y + 3 = 0, then 3z, — y; =
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Options:
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|
w|—=

Answer: C

Solution:

Given circle is

24+ Y -2z +4y+3=0

XIS

So, center = (—g, —f) = (%, 3)
=(—1,2)andc=3

Also, the equation of the polar of a point (z1, y1) w.r.t the circle 22 + y? + 2gz + 2fy +c =0 is
zzi+yyi+g(z+z)+f(y+y)+e=0

=zxri+yp—(z+z1)+2(y+y1)+3=0
= zr1+yy1 — T —x1+2y+2y1+3=0

= (z1—Dz+(y1+2)y—z1+2y1+3=0 .. (1)
Given, polar equation is
2 —3y+1=0 ... (17)

By comparing the coefficients of two equations, we get

r1—1 y1+2

2 -3
1+ 2y1+3
N 1
z;—1 _ Y1 +2 and
2 -3
$1—1_—$1—|—2y1—|—3
2 1
= —3z1+3=2y; +4andz; — 1
:—2$1—|—4y1+6

=3x;+2y; =—land3x; —4y; — 7=0

By solving these two equations, we get z1 = % and y; = *74
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Now, 3x; —y; =3 (g )
= :3

W

w|lw 7~ N
w| L

_5
3
3m1—y1:3

Questionl6

If a unit circle S = 22 + y? + 2gx + 2fy + ¢ = 0 touches the circle
S' = 2% + y? — 6z + 6y + 2 = 0 externally at the point (—1, —3),
theng+ f+c=

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

0

B.

1

C.

15

D.

17

Answer: D

Solution:

Given,

s=a’+y + 2z +2fy+c=0
Ands' =a2*+9y* —6z+6y+2=0
= (2* —62) + (y* + 6y) = —2
= (z?—6z+9)+ (v +6y+9)
=—-2+9+9

= (z—-3°+(y+3)?>=16
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Thus, the center of circle S’ is (3, —3) and radius, ' = 4

Now, S =z2 +9%> + 29z +2fy+c=0
= (@+9’+y+f)P=g+f-c

So, the center of circle S is (—g, — f) and radius,

r=+vg*+f*—c
Since, radius of circle Sis 1.
V@ +[fi-c=1

= @+ fr—c=1

Also, two circle touch externally,
So, distance between (—g, — f) and
(3,-3)=r+7r

\/(—9—3)2+(—f+3)2:4+1
(g+3)*+(f-3)*=25

@ +6g+9+ f2—6f+9=25

P+ fP+6g—6f+18—25=0

P+ fr+6g—6f=T .. (9)

A

Since, point (—1, —3) lies on both circles, it satisfies both circle.

.. For circles

(=12 + (=3)2 4+ 29(=1) + 2f(=3) +c =0
= 1+9-29—6f+c=0
= —29—6f+c=—10 ... (i0)

For circle S’,

(-1)2 +(-3)2—6(-1)+6(-3)+2=0
= 14+94+6-18+2=0
= 0=0

Now, the slope of line joining (—g, — f) and (—1, —3) is equal to slope of line joining (—1, —3) and (3, —3)

(£ +9) = (Fo1 ) o)
= (—f+3)=0
= f=3

Put f = 3 into Eq. (i), we get

g +9+69—6(3)
@ +9+6g—18="7
¢ +6g—16=0
(g+8)(g—2)=0

Uy
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Now, put g = 2, f = 3 into Eq. (ii), we get

—2(2) - 6(3) +¢c=—10
= ¢=-10+4-+18=12

Now,g+ f+c=2+3+12=17

Questionl7

3z + 4y — 43 = 0 is a tangent to the circle

S =zx2+y?—6x+ 8y -+ k= 0ata point P. If C is the centre of the
circle and () is a point which divides C P in the ratio —1 : 2, then the
power of the point () with respect to the circle S = 0 is

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

50

B.

21

C.

0

D.
5

Answer: C

Solution:

S=z2+y*—6x+8y+k=0
= (z—-3)°+ (y+4)?=25—-k
Thus, the center of the circle C'is at (3, —4) = (x1,y1).

Let point P as (x2,y2) and point @ is the point that divides the line segment C'P in the ratio —1 : 2
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Also, 3x +4y —43 =0
= y:%m+%

So, slope of tangent line = =%
And slope of line CP = — (%4) = %

Thus, equation of line CP is

> ¥ (-4 =4@-3)
= y+4 =3(z—3)
= Y —%m—S

Since, P lies on both the lines 3z + 4y — 43 = 0 and the line CP,
3z+4(3z—8)—43=0
= 3zx+4r-32-43=0

25
= ?$ =175

= =9

4 4
Now,y—gx—S—g(Q)—S
=12-8=14
So, P =(9,4)

Using section formula, we find the coordinates of Q(z, y).

. 2:1:1—.’1:2 . 2(3)—9 .
v 1 3
2y — Y2 2(—4) -4

Y¥= = 1

So, Q = (z,y) = (—3,—12)
The power of point @ w.r.t to circle, 22 +9y* —6z+8y+k=0is

(—=3)2 + (—12)% — 6(—3) + 8(—12) + k
=9+ 144+ 18— 96 + k
=T75+k . (7)

Now, the line 3z + 4y — 43 = 0 is tangent to the circle, the radius of the circle is the distance from the center
C(3,—4) to the line 3z + 4y — 43 =0

So. 1 — |Azy + Byy + C|
’ VAZ T B?
_ 13(3) + 4(—4) — 43|
1/32_’_42
9—-16 — 43
_9-16-43 50 _ .,
5 5

Now, r = /25 — k
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= 10=1/25 k= 25—k =100
= k=-7

Put k = —75 in Eq. (i), we get The power of Q w.r.t the circle
=74+k=75-75=0

Question18

If the radical axis of the circles z2 4 y* + 29z + 2fy +c = 0 and
222 + 2y? + 3z + 8y + 2c = 0 touches the circle
z? + y? + 2z + 2y + 1 = 0, then

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

either g = 3 or f # 2

B.

citherg # 3 or f = &

C.

eitherg= 3 or f =2

D.

eitherg= 1+ or f =

N3

Answer: C

Solution:

s1:x?2+y?+ 29z +2fy+c=0

s3:222 + 292 + 3z +8y+2c=0
= x2+y2+%m+4y+c:0

s3:xl4+y+22+2y+1=0

Radical axis s1 —s93 =0
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= (m2+y2+2gm+2fy+c)
— (2 +y*+3z+4y+c)+0
= 2gac+2fy—37x—4y:0
= (29— 3)z+(2f-4)y=0
= (4g—-3)z+(4f—-8)y=0

The radical axis touches the circle s3, where radius of s3.

=+4/(=1)2+(~1)2 — 1 = 1 and center is (—1, —1)
The perpendicular distance from the center of s3 to the radical axis = radius of s3

(49 —3) - (1) + (4f — 8)(-1)|

V(49 —3)2 + (4f — 8)?
|—49+3—-4f+8

V(49 —3)* + (4f - 8)?

= | —4g—4f+11]

= /(49— 3)2 + (47 —8)?

= (—4g—4f +11)*

= (49— 3)> + (4f - 8)?

= 169> +16f2 4+ 121 + 32gf — 88g — 88f

= 1692 — 249+ 9 + 16f2 — 64f + 64

=1

= 32gf —64g—24f+48 =0
= 8gf—16g—6f+12=0
—  8g(f—2)—6(f—2) =0
= (8g—6)(f—2)=0

= (49-3)(f-2)=0

= 49—-3=0o0rf—2=0
= g:%orf:2

Either g = % or f = 2 is the required condition.

Question19

After the coordinate axes are rotated through an angle - in the anti-
clockwise direction without shifting the origin, if the equation

z? 4 y?> — 2z — 4y — 20 = 0 transforms to

ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 in the new coordinate system,
then
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AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

-20

-35

Answer: B
Solution:

crity’ -2z —4y—20=0

After rotation of axes through @ = 7/4, it transforms to az? + 2hxy + by? + 2gz + 2fy + ¢ = 0 in the given
equation

a=1,h=0,b=1,g=-1,f=-2,c=—-20
After rotation of 8 = /4
a' = acos®0+ bsin® 0 + 2h cosfsin b
1\? 1\?
—1(— +1(—> +0=1
(\/2> V2
b =asin? 6 + bcos® 6§ — 2hsinf cos

()G e

also,
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h' = (b—a)sinfcosf + h (cos? 6 — sin’ )
=0+0=0

.. r . . _ 1 .
Similarly, 2’ = z cos @ — ysin 0 = ﬁ(z Y)

andy' = zsinf + ysinf = %(a} +v)

D P A 1 —2z2y—4x—4y
then —22" — 4y’ = — G
=6z —2y
V2

= —3v2z — v2y = 2gz + 2y

then g = —3/\/§,f: —1/\/§,c: —20

So,

a h g 1 0 —-3/v2

h b fl=| o0 1 —1/V2

g f el |=3/V2 -1/vV2 -20
1 3 3

“1(0-5) -5 (+5)

= —41/2-9/2 = —25

Question20

If the circles z? + y? + 5kx + 2y + k = 0 and
2¢% + 2y? + 2kz + 3y — 1 = 0, k € R intersect at points P and Q
then the line 4z + 5y — k = 0 passes through P and () for

AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

exactly one value of k

B.

exactly two values of k

C.

no value of k
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D.

infinitely many value of &k

Answer: C

Solution:

Given equation of circle

22 +y* +5kr+2y+ k=0

and 222 + 29y +2kz +3y—1=0
Equation of common chord
8kx+y+2k+1=0

Since, this chord is coincide with

dr +5y— k=0
8k 1  2k+1
4 5 —k

Solving & = 1

L
10

we get k =
Solving 84 = 21 — 2k2 4 2k + 1 =0
No solution

.. No values of k possible

Question21

The slope of one of the direct common tangents drawn to the circles
2+ 9y —2x4+4y+1=0and2®+y*> — 4z —2y+4=0is

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

0

B.
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Answer: B

Solution:

cr:xl+y?—2x+4y+1=0

= (2 -1+ (y+2)° =4

Centre (c1) = (1,—-2),71 =2
andey: 2’ +y> —4dz —2y+4=0
= (z-2)2+(@y-1)7=1

Centre (c2) = (2,1),72 =1

cey=d=1/(2-1)2+(1+22 = V10

Let the slope of direct common tangent be m the general line is
y=mx+c

this line has perpendicular distance r; from ¢ and r2 from c»

.‘m(l)—(—2)+c .y
T Vi
= |m+2+4c| =2v1+m? ... (2)
and | TR Z1tel 4
V1+m?
= 2m+c—1] =1+ m? ... (47)

Put the value of ' ¢' from Eq. (i) to Eq. (ii)

2m—1+(—m—2+2\/m2—|—1> VP F1

=m=3—vm?2+1

Squaring both sides, we get
m*= m>+10 —6vVm?+1
VmZ+1 =5/3
m24+1 = %
m? =16/9
m=4/3

P4l
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Question22

If (1,a), (b, 2) are conjugate points with respect to the circle
z? + y? = 25, then 4a + 2b =

AP EAPCET 202S - 23rd May Evening Shift
Options:
A.

25

B.

50

C.

100

D.
150

Answer: B

Solution:

We are told that (1, a) and (b, 2) are conjugate points with respect to the circle
z? + y* = 25.

Step 1. Condition for conjugate points

If (z1,y1) and (z2, y2) are conjugate points with respect to the circle 2 + y* = r?,

then the polar of one point passes through the other.
Equation of the polar of (z1,y;) w.rt. 22 + y% = r?is:
1T + Y1y = r?

Step 2. The point (1,a)

For the point (1, a), the polar is:

l-z24+a-y=2>5

That is:
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x4+ ay = 25.

Step 3. The point (b, 2) lies on this polar

Since the points (1, a) and (b, 2) are conjugate, the point (b, 2) lies on the polar of (1, a).
So:

b+a(2) =25

b+2a=25 (1)

Step 4. Symmetry of conjugate points

Similarly, the polar of (b, 2) is:

bx + 2y = 25.

And (1, a) must lie on this polar:

b(1) + 2(a) = 25

Wait—that would give same, yes so far matches (1). Let's check the other way:
Substitute (z,y) = (1,a):

b-14+2a=25

This is the same as (1). So it’s consistent.

Step 5. We need 4a + 2b =7

From (1): b + 2a = 25.
Multiply both sides by 2:
2b+4a =50

So,

|4a + 2b = 50.|

Final Answer: 50

Option B

Question23

If the pole of the line z + 2by — 5 = 0 with respect to the circle
S =x%+4 y?> — 4z — 6y + 4 = 0 lies on the line  + by + 1 = 0, then
the polar of the point (b, —b) with respect to the circle S = 0 is
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Options:

Sc+y—6=0

Answer: A
Solution:

Let (h, k) be the pole of the line
x+2by—5=0
with respect to the circle

s=a?4+1y? —4x—6y+4=0
he+ky—2(z+h)—3y+k)+4=0
(h—2)x+(k—3)y—2h—3k+4=0

is coincide with z + 2by — 5 =0

h—2 k-3 2h+3k—4

1 2b 5
:>h—2 k-3

1 2
2bh —k =4b— 3 ... (4)

~2 _ 2hi3k-d
and A2 — 23k

h—k=2 ... (i7)
Solving Egs. (i) and (ii), we get

__ 4b-5 _ =3
h = 2b—1 ’k 21

(h,k)lieonlinex +by+1=0
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4b -5 3b
26—1 2b—1
4b—-5—-3b+2b—-1=0
=2
.". Pole of the line from pole (2, —2) is
2-2)z+(—2—-3)y—2(2) —3(—2)+4=0
= —5y+6=0
= by—6=0

+1=0

Question24

If P(«, () is the radical centre of the circles
S=z2+y?+4x+7=0,8" =222 +2y> + 3z +5y+9=0and
S" = z% + y? + y = 0, then the length of the tangent drawn from P
toS' =0is

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

5

B.

D.
2

Answer: D

Solution:

The given equations are
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s:xl+yP+42+7=0

s 202 +292 +32+5y+9=0

:>m2+y2+§x+éy+2:()
2 2 2

" 2+ +y=0

Radical axisof sand s’ : s — s’ =0

= 4:(:—%:1:— %y+7—%:0
= %:z: — %y+ % =0

= z—-y+1=0 ... (7)
Radical axisof sand s” : s — s” =0

= 4z—-y+T7=0 ... (i9)
From Egs. (1) and (ii), we have
x=—-2,y=—1

.. Radical centre is P(—2,—1)

Length of tangent from P to s’

—VA+1-3+2=v4=2

Question25

When the axes are rotated through an angle 6 about origin in anti-
clockwise direction and then translated to the new origin (2, —2), if
the transformed equation the equation of x> + y> = 4 is
X24+Y?+aX+bY +c=0thena+b+c=

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

4

B.
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0
D.
12

Answer: A

Solution:

Substitute z = X + 2 and y = Y — 2 into the original equation, z> + y? = 4 we get;

(X+2)?2+(Y-2)7%=4
SX2444+4X+Y24+4-4Y =4
=X 4V 44X -4Y +4=0
cat+tbtec=4—-4+4=4

Question26

From a point P(—4,0), two tangents are drawn to the circle

x? 4 y?> — 4z — 6y — 12 = 0 touching the circle at A and B. If the
equation of the circle passing through P, A and B is

w2+y2_|_2933_|_2fy—|—c:0,then(gaf):

AP EAPCET 2025 - 23rd May Morning Shift

Options:

(2,3
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Answer: D

Solution:

Given, point P(—4,0)
Equation of circle

2,2 _
x4y —4dx—6y—12=0

Centre (2, 3)

P(-4,0)

Centre of circle passing through P, A, B is mid point of OP

L) = (1)

(g =01,3)
Question27

If the equation of the polar of the point (o, —1) with respect to the
circle z2 +y?> —4z — 6y — 12 = 0isy = 3, then 4(a + B) =

AP EAPCET 2025 - 23rd May Morning Shift
Options:
A.

-5
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D.
0

Answer: A

Solution:

Equationof polarisT =0
1
esaz +y(—1) —4- EI[J: + ar)

—E-%l{y-l—[—l}} ~12=0

ner—y—2r— 20— 3yp+3—12=10
(a— 2z —4y—2a—9=0 o ()

I

But equation of polarisy = Agiven

So, coefficient of £ must be zero.
iea—2=0=a=2

Thus,0 — 4y — 2 x (2) —9=0 (fromEq. (1))
= —4y=13

—13

= F=T=.3 {givm:}

S 4(a+B) =4(2— ITE) =5

Question28

If 0 is the angle between the tangents drawn from the point (—1, —1)
to the circle z2 + y*> — 4z — 6y +c = 0 and cos§ = —%, then the
radius of the circle is

AP EAPCET 202S - 23rd May Morning Shift
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Options:
A.

4

D.
3

Answer: A

Solution:

Here centre of circle = C = (2,3) let P=(—1,—1)and CP =5

A
P(-1,-1)
Let radius = r
.0 r
sin— = ——
cosin g P
= 7%= (5)%sin® =
cos = — (given)
-7 0 7
_ 2—:_ 1 2—: —
1 — 2sin > 5% = 2sin > 1+25
16 16
2 ¥ 1b 16
= sin > o5 25 o5 16
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Question29

If the power of the point (1,6) with respect to the circle
24+ y>+4x —6y—a=0is-16, thena =

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

7

B.

11

C.

13

D.

21

Answer: D

Solution:

As we know that, power of a point

W.rtacircle = (\/S_l) i =5

S.1+364+4—-36—-a=—-16
=a=5+16=21

Question30

The radius of the circle passing through the points of intersection of
the circles 22 + 3> + 2z + 4y +1=0,2> +y> — 2z — 4y — 4 =0 and
intersecting the circle z? + y> = 6 orthogonally is

AP EAPCET 2025 - 23rd May Morning Shift
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Options:
A.
V19

W

C.

V39
D.
4

Answer: C

Solution:

The equation of a circle passing through the intersection of two circles

z?+9y*+2x+4y+1=0and

w4+ y* -2 —4y—4=0is

(2 +y* +2z+ 4y +1)
+)\(m2+y2—2m—4y—4) = 0, where A

is a parameter.

= A+N22+ 1A +NP+2-20)+ (@ —4Ny+1—-41=0
2(1—)) 4(1 - ) 1—4x .
arn P arn Yt 700

=’ +y +

Applying the orthogonal condition,

1-— 2(1 —
2(—)\)x0—|—2xux0

T+ X 1+
1—4)\
) — 0
1—4x
1+X

—1

Substituting A = = in Eq. (i) and simplifying we get
22+ 12+ 6x+12y+6=0

.. Radius of this circle

=32+ 62-6=139
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Question31

A circle passing through the point (1,0) makes an intercept of length

4 units on X-axis and an intercept of length 21/11 units on Y -axis. If
the centre of the circle lies in the fourth quadrant, then the radius of
the circle is

AP EAPCET 2025 - 22nd May Evening Shift

Options:

Answer: C

Solution:
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Let the z-intercepts be (a, 0) and
(a+4,0)
Let the y-intercepts be (0, b) and
(0,b+ 2+/11)
Center of circle = (a + 2,b + v/11)
Since, the center is in the fourth quadranth > Oand k& < 0
= a+2=>0andb+ /11 <0
Equation of circle (z — k)2 + (y — k)2 =12

= (1—(a+2)2+(0— (b +V11))2 =1

= (—a—1)*+ (b —V11)* =+
Substituting (a, 0) gives

(@a—(a+2))2+ (00— (b+V11))2 =+

= (—2)* + (=b— V11)* =+
substituting{ a + 4, 0) gives

= (@+4—(a+2))2+ (0 (b+V11))2 =+

=2+ (—b—v11)2 =+
Similarly, (0, b) gives

(0—(a+2)+(b— (b+VI11)):=+
substituting (0, EH—EVﬁ}
(0—(a+2))+ (b+2V11— (b+ VL)) =1

(—a—2)2+ (V112 =r?
Solving above equation, we get
r2=20
r=2v5

Question32

If (<5, =) is the inverse point of a point (—1, 2) with respect to the

10° 5
circle z? + y> — 2z + 4y +c = 0thenc =

AP EAPCET 2025 - 22nd May Evening Shift

Options:
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D.
2

Answer: B

Solution:

The inverse point is (%, %1)
The original point is (—1, 2)
The circle equation is
x2+y2 —2x+4y+c=0
Centre of the circle is (1, —2)

The original point is (—1, 2)

The distance = \/(—1 —1)24+(2-(-2))?
=44+16 =20

The centre of the circle is (1, —2)

The inverse point is (%, %1)

1 S| 2
The dist = — -1 — +2
e distance <10 ) +<5 + )

= r2:d1d2:\/%><91—\{)3:9
= 5—c=9=c=—4
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Question33

If the equation of the circle lying in the first quadrant, touching both
the coordinate axes and the line < + % =1is

(x —c)?+ (y—c)? = c?, thenc =

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

lor4
2or3

loré6

D.
2o0r5

Answer: C

Solution:

v o_
s+7=1

= 4x+3y=12

= 4dr+3y—12=0

distance from the centre (c, c) to the line
4r+3y—12=0
|4c + 3¢ — 12
V25
_ |4c+3c - 12|
N 5
|7c — 12|
: =c
=|7c — 12| = 5¢
=T7c—12 =b5cand 7c — 12 = —5¢
c=6,c=1

d =
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Question 34

If the point of contact of the circles 2% + y> — 62 — 4y + 9 = 0 and
2 +y? +2x+2y—7=0is (o, B), then 78 =

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

ba

B.

2

C.

3a

D.

4o

Answer: D

Solution:

CircleT: 22 +9?> — 62z —4y+9=0
Circlell: 22 +9?> + 22 +2y—7=0
Point of contact : (c, 5)

= (@ =32+ (y—2) =

Center = (3, 2)
(z+1)>+(y+1)2=9

centre (—1,—1)

Slope of line (m) = £

Equation of line y — 2 = 3 (z — 3)
=3r—4y—1=0

The point of contact (o, 8 ) lieson the line 3z — 4y — 1 =0
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= Radiiarery =2andrs = 3
Ratio=2:3

Using section formula

21 +3B3) 7 . 2(-1)+3(2)
==z 5Pt T3
:>B=§:>7B:7><%=4-%
S8 = 4a

Question35

If the circles 2 + y?> — 2z — 2y — 7 = 0 and
3 (w2 + y2) — 8x 4+ 29y = 0 are orthogonal, then \ =

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

4

B.

D.
1

Answer: D

Solution:

m2+y2—%m+%y=0

For the first circle, gy = — A, f1 = —1, ¢; = —7 for the second circle gy = _74,

fQZ%aCZZO
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Orthogonality condition.

29192 +2f1fa=c1 +cy

~ (=N (%) +2(-1) (2_69> — 740

8. 29

= §>\—?:—7
8. 29

= g>\:8?—7

= g)\:§:/\:1

Question36

If @ is the inverse point of P(—1, 1) with respect to the circle
z? 4+ y?> — 2z + 2y = 0, then the line containing Q is

AP EAPCET 202S - 22nd May Morning Shift
Options:

A.

z—3y—2=0
z—y+1=0

r+y—2=0
D.
20 —3y+5=0

Answer: A

Solution:

Here @ is the inverse point of P(—1, 1) with respect to the circle

x2+y2—2w+2y20
= (@-1) 4 (y+1)2 =2
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Centre of circle O = (1, —1)

OP.-0Q = r?
r? 2
00 = =
“99=5p VA+D2 4 (-1-1)2
_ 2 _ 1
V8 V2

OP, OQ are collinear
.. Slope of OP = —1

Q point lie on OPQ

z—1 y+1
cosf sin 0 OQ
-1 _ y+l 1
T I
V2 2
—1 — 1
y + 1 - 92

Question37

If the circle passing through (3,5), (5,5) and (3, —3) cuts the circle

z? + y? + 2z + 2fy = 0 orthogonally, then f =

AP EAPCET 2025 - 22nd May Morning Shift

Options:
A.

-12

B.

3

C.

-15

Get More Learning Materials Here: & m

@’E www.studentbro.in



Get More Learning Materials Here: &

4

Answer: D

Solution:

Equation of circle passes through (3, 5), (5,5) and (3, —3) is

Let equation be
22+ 1y + 292+ 2fy+c=0

This is passes through (3,5), (5,5) and (3, —3)

69+ 10f +c = —34 .. ()
10g + 10f +c =50 ... (413)
6g—6f+c=—18 )

From Egs. (i), (i) and (ii1) g = —4,

f=—-landc=0

Required equation of circle

22 +y? -8z —2y=0 .. (v)
and given circle is

22+ + 2+ 2fy=0

are orthogonal

2(—4)(1) +2(~1)f =0+0
f=—4

.. (4)

Question38

Length of the common chord of two circles of same radius is 21/17. If
one of the two circles is 2 4 y? + 6z + 4y — 12 = 0, then acute angle

between the two circles is

AP EAPCET 2025 - 22nd May Morning Shift

Options:

A.
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sin ! (

otfeo
N—"

C.
)

IS
cnl“’

cos™ ! (
D.
tan~! (7%)
Answer: C

Solution:

Given that length of common chord of two circles = 2+/17, with same radii one circle is

= 224y +6rx+4y—12=0

r=14/324+224+12=5

both circles have same radii = 5

AB = 2V17
AC = V17
In AAO'C

0'C=0'A>- AC?
=25—-17= 0'C =22

00" = 42
L cosf — O'A% + 0A%? — 0'0?
2(0A"(0A)
= cosf = w = cosf = i
50 25

_ (9
6 = cos (25
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Question39

A circle S = 22 + y? — 16 = 0 intersects another circle S’ = 0 of
radius 5 units such that their common chord is of maximum length. If
the slope of that chord is %, then the centre of such a circle S’ = 0 is

AP EAPCET 2025 - 22nd May Morning Shift

Options:

(3, %)
Answer: C

Solution:

Given that
S=z2+y2-16=0

Let equation of
S'=(z—h)*+ (y—k)*> =52
Common chord S, — S; =0

2zh + 2ky + 9 = k? + h?

i =3
Given slope = %

—2h _ 3 - =3
2k =53=h=7FFk

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



The chord of maximum length is diameter

.. (0,0) lies on common chord

h+ k=9

9 12
— K4k =9=k=4+—
16" " 5

Question4(

Let 0 be the angle between the circles S = 2> +y> + 22 — 2y +¢c =0
and S’ = 2% + y? — 6z — 8y + 9 = 0. If cis an integer and cos § = 15—6
, then the radius of the circle S = 0 is

AP EAPCET 2025 - 22nd May Morning Shift
Options:
A.

2

B.

D.
1

Answer: A

Solution:

Given equation of circles,
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S=2?+y?+2z—-2y+c=0
S' =22+ —6x—8y+9=0
(g1, fL1) =L 1L,ci=c
(g2, F2) = (3,4),c0 =9

Angle between circle S and S’ be 6

2(g192 + f1f2) — (c1 + ¢2)

2@+ 12— e /@ + 3 - o
2(-3+4)—c—9
2v2 —cv25—9
5 = —c—7
16 22 c(4)
5xV2—c=—2(c+7)
25(2 — c) =4 (c® + 14c + 49)
4c* +8lc+146 =0

—146

c=-2—"

8

cosf =

cosf =

4

4

R R

c=—2
Radius =v/1+1+2=2

Question41

If a circle S passes through the origin and makes an intercept of
length 4 units on the line x = 2, then the equation of the curve on
which the centre of S lies is

AP EAPCET 2025 - 21st May Evening Shift

Options:
A.

y? —4x =38
B.

v’ +4z =8
C.

z? +4y =8
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D.
z? —4y=28
Answer: B

Solution:

Let centre (h, k) and radius be 7 of circle S
wS=(z—h)??+ (y—k)?=r?
Circle passes through origin

r2 = h2 + k2

Given, the line x = 2 intersects the circle at two points let these points be ( 2, y1 ) and ( 2, y2 ) mid-points of
these points is ( 2, k)

Now, the distance of (2, k) to (2,y;)is2y; = k+2andy, =k — 2
(2,k+2)and ( 2,k — 2) are intersection point radius of the circle.

R4 k2= (h—2)2+ (k- (k+2))°
R+ k> =h>+4—4h+4
K>=—-4h+8=k>+4h =38

Taking locus, we get

Y2+ 4z =8

Question42

A circle touches the line 2z + y — 10 = 0 at (3,4) and passes through
the point (1, —2). Then, a point that lies on the circle is

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

(5,4)

B.

(4,5)
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(4’ _5)

Answer: C
Solution:

Given, line 2z + y — 10 = 0 touches the circle at the point (3, 4).

QQ1,-2)

P (3, 4) 2x +y-10=10

*.” Perpendicular to this line passes through centre of circle.

Equation of line perpendicular to 2z + y — 10 = 0 is

z—2y+A=0
= 3-8+A=0=>X=5
zT—2y+5=0

Centre of the circle be C(2k — 5, k)

Now radius 72 = CP? = CQ?

r?2=(2k—8)2+ (k—4)2 = (2k—6)2 + (k+2)?
On solving this, we get k = 2

-+ Centre (—1,2) and radius = /20

Equation of circle be

(z+1)2+(y—2)2=20

Clearly ( —5,4 ) lies on the circle.
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Question43

If (a,b) is the common point for the circles 22 + vy — 4z + 4y —1=10
and 22 + y*> + 2z — 4y + 1 = 0, then a? + b? =

AP EAPCET 2025 - 21st May Evening Shift
Options:
A.

1
5

Answer: A

Solution:

(a, b) is the common point for the two given circle

a®>+b*—4a+4b—-1=0 ...(3)
a?+b*+2a—4b+1=0 ...(i1)

- - - 4 —

Subtrating Eqs. (i1) form(i), we get

—6a+8—-2=0
—3a+4b—-1=0
4b=3a+1 .. (4)

From Egs. (1) and (ii1), we get

3a+1)\2
a2—1—( a: ) —4da+3a+1-1=0

= 2502 —10a+1=0
(5a —1)* =0

1 2
= _andb= =
a 5an 5
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2 p2_ 1 4 4 _ 5 _1
Now, a“ + b =t =% =%

Question44

The angle between the tangents drawn from the point (2, 2) to the
circle 22 + y* + 4z + 4y + ¢ = 0 is cos ! (% ). If two such circles
exist, then sum of the values of c is

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

16

B.

20

C.
-20
D.
-16

Answer: D
Solution:

We have the circle
2+ +4z+4y+c=0
C = Centre = (—2,-2)

AC = radius :\/8—0
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P2 2)

Angle between tangents

cos 26 = 1—76,CP:\/16+1 = 4V2

*rsinf = i
' 42
r V8—C 3
Using sinf = = — =
CP 42 42
8§8—C=9
C=-1

Now, another circle is possible when angles be supplementary

*." @ is changed by m — 20

sin (% — 9) = cos 6

cosf — /1 -+ cos 260 B V23
2 42

V8—C V23
cosf = =
44/2 42
8 —c=23
—c=—15

*. Now, sum of all possible values of C'.

——-1-15=-16

Questionds

If the circle S = z2 + y? + 2gz + 4y + 1 = 0 bisects the
circumference of the circle 22 4 y> — 2z — 3 = 0, then the radius of
circle S = 0 is
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Options:

A

5

B
V12
C
25

D.
12

Answer: B
Solution:

We have the circle S
S=2?+y*+2gx+4y+1=0

and the second circle be S,
Si=a+y*—22-3=0

" Centre (1, 0) and radius = 2

Now, common chord of circles S and S is

S—81=0
(29+2)z+4y+4=0

If a circle bisects the circumference of another circle, then common chord is a diameter of the second circle.

29+24+4=0=9=-3
S=x+y*—6x+4y+1=0

Centre (3, —2)

Radius=v9+4—1=+12
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Question46

From a point P on the circle 2 + y? = 4, two tangents are drawn to
the circle 2 + y? — 6x — 6y + 14 = 0. If A and B are the points of
contact of those lines, then the locus of the centre of the circle passing

through the points P, A and B is
AP EAPCET 2025 - 21st May Morning Shift

Options:

A.

22 +y? —3x—3y+4=0
B.

222+ 2y + 62 +6y—7=0
C.

22+ 3y +3x+3y—4=0
D.

222 +2y? — 6z —6y+7=0

Answer: D

Solution:

Circle 1 given 22 4+ ¢y2 = 4

Circle 2 is given,

2 +y? —6x—6y+14=0

Centre (3, 3) radius = 2

Let P (x1,y1) be a point on circle 1 .
*.» Equation of chord of contact AB is

ze1+yy1 —3(x+21)—3@y+y)+14=0
(1 —3)z+ (y1 —3)y—3z1 —3y1 + 14 =0

Now, equation of circle passing through P, A and B is
22+ y? —6x —6y+ 14+ A[(z1 —3)z + (y; — 3)y — 3z,—3y; +14] =0

We have this circle passes through P (z,y;)

Get More Learning Materials Here: & m
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= ] + 47 — 6xy — 6y + 14+ (21 — 3)zy
+ (Y1 —3)y1 — 321 — 3y +14] =0
:>:L'%+y%—6:1:1—6y1+14+)\[:5%+y%
—3z1—3y1 —3z1 —3y1 + 14| ==

Putm%—l—yfzél

4~ 6z, — 6y, + 14
FA(4— 62y — 6y, +14) = 0
= 18 — 6z; — 6y; + 14 + A (18 — 6z,
—6y;) =0
14+ A=0
A=-—1

= Equation of circle be

(z* +y* — 6z — 6y + 14)

—[(z1 = 3)z + (y1 — 3)y

—3z; —3y; +14] =0

=z’ +y" — B+ z1)z— 3+ 1)y
+3z1+3y1 =0

3+
Centre (%, %)

3
h=3"and k= 220

x1=2h—3 y1=2k-3
x4+ yi =4

(2h —3)% + (2k — 3)? = 4

4h? 4+ 4k* —12h — 12k +14 =0

h2+k2—3h—3k+;=0

. Taking locus of (h, k), we get

222 +2y? — 6z —6y+7=0

Questiond47

If the product of the lengths of the perpendicular drawn from the
ends of a diameter of the circle > + y> = 4 on thelinez +y+ 1 =0
is maximum, then the two ends of that diameter are

AP EAPCET 2025 - 21st May Morning Shift
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Options:

A.

(=2,0),(2,0)

B.

(V3,1), (—V3,-1)

C.
(vV2,v2),(-v2,-V?2)
D.

(0,2), (0, —2)
Answer: C

Solution:

Let the ends of diameter of the given circle 22 + y? = 4 is
(2 cos 0,2 sin 0), then other must be ( —2 cosf, —2sin )

Then, length of perpendicular from the extremities of diameter to the line z + y+ 1 =01s

2(cosf +sinf) + 1

V2
—2 i 1
" (cosH—l—_smO)—i— _ P(say)
V2
1 — 4(cos 0 + sin §)*
Lo (c0s2+sm )
1 —4(1 +sin20)
B 2
L p_ —3 — 4sin 26
2
%z%(—4)c0529-2=0
= cos29:0:>29:%
™
9— L
4

Hence, the points are (v/2,v/2) and (—v/2, —v/2)
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Question 48

If the intercept made by a variable circle on the X -axis and Y -axis
are 8 and 6 units respectively, then the locus of the centre of the circle
is

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

22— 12 +28=0
B.

Y —22-7T=0
C.
z2—y?—28=0
D.

22— —T7=0
Answer: D

Solution:

Let the centre of circle be (h, k) and radius be r.

AY
D
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Clearly, PM =k
PN =h
AM =4,CN =3
7“2 — 42 —I—]{?Z
r? = 32 + h?

16+ k% =9 + h?
Rk —7=0

Taking locus of P(h, k), we get

22 —y2—-T7=0

Question49

The slope of the non-vertical tangent drawn from the point (3, 4) to
the circle z2 4 y? = 9 is

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

oo

w

oo

a

Answer: C

Solution:

Equation of tangent to the circle,
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22 +y? =9isy=mzx + 3vV1+m?2
Tangent passes through the point (3,4),

(4—3m)? =9 (1+m?)
= 16+ 9m2 —24m =9 + 9m?
= 2dm =7

7

m:ﬂ

Questions(

If the acute angle between the circles
S=z?+y*+2kx+4y—3=0and

S'=z?+y* —4x +2ky+ 9 =0is cos™? (%) and the centre of
S’ = 0 lies in the first quadrant, then the radical axis of S = 0 and
S'=0is

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

z—5y+6=0

B.

x—5y—4=0

S5 —y—6=0
D.
5c —y—4=0

Answer: A

Solution:
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S=z>+1y>+2kr+4y—3=0

C, = (—k,—2)radiusr; = Vk2+4+3

S'=z?+y* —4z+2ky+9=0
Cy = (2,—k) radius = V4 + k2 -9
= VK =5

Now, angle between two circles S =0and S’ = 0 is

(i)
2T1T2

cos (180° — 0) =
where 71, 7 are the radii and d is the distance between their centres.

K2+7+k —5—(k+2)?— (k—2)
B 2R T TR — 5
2k* + 2 — (2k* + 8)
2VE?2 + 7TVE? — 5
B —6

2VEk2 + TVEk2 -5

3 J—

VE2 +TVE2 -5
(K> +7) (k*—9) =64
k* 2k —99 =0
(K +11) (*—9) =0=>k*=9
k=43

= —cosf =

cosf =

3
8

=
=
=
=

4

Centre of S’ = 0 lies in I quadrant
[ k= —3]
Now, radical axis of S = 0and S’ = 0 is

z(2k+4)+y(4—-2k)—12=0
=  —2+10y—12=0
zT—5y+6=0

Questions1

The circumference of a circle passing through the point (4, 6) with
two normals represented by 2o —3y+4=0andx+y—3=0is

AP EAPCET 2024 - 23th May Morning Shift
Options:
A.dm

B. 107
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C. 257
D. 8r

Answer: B

Solution:

The two given normal equations pass through the center of the circle. By solving the equations
2c —3y+4=0andz +y— 3 =0, we find:

Thus, the coordinates of the center of the circle are (1, 2). Given that the point (4, 6) lies on the circumference
of the circle, we can calculate the radius as follows:

Radius= /(4 —1)2+ (6 —2)2=+/9+16=5
The circumference of the circle is then given by:

27r = 107

Question52

If the line through the point P(5, 3) meets the circle
r? +y* — 2z — 4y + o = 0 at A(4,2) and B (z1,y1), then PA - PB is
equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.6

B. 12

C.9

D.8

Answer: D

Solution:
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Coordinate of center of circle 22 + y? — 2z — 4y = 0is (1, 2)

OM | AB and M, also M is mid-point of AB.

Radius of circle = /(4 — 1)2 + (2 —-2)2 =3

Equation of line PB is

v-3= (2269

4—-5
T—y=2
OM:\1—2—2|: 3_

N cA
AM =+/0A? — OM?

9
o232
2 V2

PB = PA+24M
:\/(5—4)2+(3—2)2+2><i

NG
6 8
B AR
Now, PA x PB = /2 x %:8.
QuestionS3

Consider the point P(a, 5) on the line 2z + y = 1. If the P and (3, 2)
are conjugate points with respect to the circle z> + y*> = 4, then o + 3

is equal to

AP EAPCET 2024 - 23th May Morning Shift

Options:
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A3
B. -1
C.-5
D.7

Answer: A

Solution:

P and A(3, 2) are conjugates points of the circle z2 + y? = 4.
Polarof Ais 3z 4+ 2y =4

Polar of A panes through P

3a+28=14 .. (7)

Also, point P is on the line 2z +y =1

= 2a+p=1 ... (47)

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

a=—-2and B =5

Hence,a + 8= —-2+5=3.

Question54

If (1, 3) is the mid-point of a chord of the circle

z? + y* — 4z — 8y + 16 = 0, then the area of the triangle formed by

that chord with the coordinate axes is

AP EAPCET 2024 - 23th May Morning Shift

Options:
A. 16
B. 8

C.4
D. 82

@’E www.studentbro.in



Answer: B

Solution:

b=
v

Center of the given circle is (2, 4) and radius of the given circle

=v4+16 — 16

=2
As the perpendicular line from center bisects the chord,
AM =MB
- _ 43 _
Slope of line OM = 5= =1

Slope of chord AB = —1['." AM 1 OM]

Equation of chord AB is
y—3=-1(z—1)
xr+y=4

T Y

Z42 1

4 + 4

.. ¢ intercept = y intercept = 4

.". Required area of triangle

=1 X4 x4=_8squnit
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Questions5

If the circles 2> + y? + 2az + 2y — 8 = 0 and
z? + y? — 2z + ay — 14 = 0 intersect orthogonally, then the distance
between their centres is

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. /242

B. V970

C. /629

D. v/541

Answer: C

Solution:

If the two circle meets orthogonal, then

29192 +2f1fa =c1+c2
2a(—1)+a=-8-14
a=22

Center of two given circle are (—22, —1) and (1, —11)

.". Required distance

= \/(1 +22)% 4+ (11 +1)2

= /529 + 100
— /629

Question56

If the axes are rotated through angle ' o ', then the number of values
of a such that the transformed equation of > + y?> + 22 +2y — 5 =0
contains no liner terms is

AP EAPCET 2024 - 22th May Evening Shift

Options:
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A0
B. 1
C.2
D. Infinite

Answer: A

Solution:

The given equation is:
2 +y*+2x+2y—5=0

We need to consider the transformation when the axes are rotated by an angle a. The equations for the
transformed coordinates are:

x=Xcosa—Ysina

y= Xsina+ Y cosa

Substituting these into the given equation, we get:

(Xcosa —Ysina)? + (Xsina+ Y cosa)? +2(Xcosa — YVsina) + 2(Xsina+ Ycosa) —5 =0
Expanding and simplifying, the equation becomes:

X2+Y?2+2Xcosa—2Ysina+2Xsina+2Y cosa—5=0

Further simplifying, we have:

X24+Y?-2X(cosa +sina) + 2Y (cosa —sina) — 5 =10

For the transformed equation to have no linear terms, the coefficients of X and Y must be zero. Therefore, we
set:

cosa+sina =0
cosa —sina =0

However, both equations cannot be simultaneously satisfied. Since these conditions are not possible together,
there is no value of « that can make the transformed equation free of linear terms.

Questions7

The triangle PQR is inscribed in the circle 22 + y? = 25. If
Q = (3,4) and R = (—4,3), then ZQPR is equal to

AP EAPCET 2024 - 22th May Evening Shift
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Options:
A5

B. %

C. T

D. %
Answer: C

Solution:

z? +y? =25

R {0,5)

('er)

(-4,3)R -

{D,'S)

RQ=1/(3+4)2+ (4 3)

= V49 +1=5V2
0OQ =0OR=5
OR? + 0Q* — RQ?*

cos ZROQ = 20R. 00

_ 25+25-50

 2xb5x5
= /ROQ = 90°
Now,

1 1
/RPQ = £/ROQ = 3 x 90° = 45° = %
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Questions8

The locus of the point of intersection of perpendicular tangents
drawn to the circle 2 + y*> = 10 is

AP EAPCET 2024 - 22th May Evening Shift

Options:
Az>+y*=5
B.z2 +y? =20
C.z%2+y*=25

D. z2 +y? = 100
Answer: B

Solution:

To determine the locus of the point of intersection of perpendicular tangents to the circle given by
z? + y? = 10, we need to consider the concept of a director circle.

The director circle is a concentric circle whose radius is v/2 times the radius of the original circle.
For the circle 22 + y? = 10, the radius is v/ 10. Thus, the radius of the director circle is:

V2 x V10 = /20

Thus, the equation of the director circle is:

z? + 9% =20

Questions9

The normal drawn at (1,1) to the circle z° + y* — 4z + 6y — 4 = O is

AP EAPCET 2024 - 22th May Evening Shift
Options:

Adz+3y=T1

B.dz+y=5

Cxt+ty=2
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D.dz—y=3
Answer: B

Solution:

To find the equation of the normal to the circle 22 + y? — 4z + 6y — 4 = 0 at the point (1, 1), we first
determine the circle's center.

The given equation can be rewritten as:

(z* — 4z) + (y* + 6y) = 4

Completing the square for both z and y:

(x—2)2 -4+ (y+3)2-9=4

(x—2)*+(y+3)*=17

Thus, the center of the circle is (2, —3).

The normal line from (1, 1) passes through the center (2, —3). The slope of this normal line is calculated as
follows:

slope = _23__11 =—4

Using the point-slope form of a line with point (1,1):
y—1=—-4(z—-1)

Simplifying this equation:

y—1l=—-4z+14

y=—4x+5

In standard form, this can be written as:
dr+y—5=0

Thus, the equation of the normal is 4z +y — 5 = 0.

Question60

Parametric equations of the circle 222 + 2y?> = 9 are

AP EAPCET 2024 - 22th May Evening Shift
Options:

A x= %cos 0, y= %sin@
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B.x = %cos@, y = 3sinf

C.z = —-sin¥, 3_cosé

2 Y=
D. x = 3sin6, y:%cosﬁ
Answer: C

Solution:

Given equation of circle is

22 + 2y =9
= 2(2’+y))=9=2"+y*=9/2

Now, the parametric equation of circle is

x=rcosf,y=rsind

3 p2 = g2 g
x = Ecos@ [ . @
and y= isin0
Question61

Angle between the circles 2 + y* — 4z — 6y — 3 = 0 and
2 +y* + 8z — 4y + 11 =0is

AP EAPCET 2024 - 22th May Evening Shift
Options:

AL

B. I

C.z

D. T

Answer: A
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Solution:

To find the angle between the circles c¢; and ca, where:
cr:z2+y?—4xr—-6y—3=0
cy:xl+y?+8x—4y+11 =0,

we can use the formula:

P2 4r—d?
27”1”‘2

cosf =

where r; and 7, are the radii of the circles, and d is the distance between their centers.
First, calculate the radii:

ri=v224+32+3=+16=4

ry=V4a2 122 - 11=+/9=3

Next, determine the centers of the circles:

The center of ¢; is (2, 3).

The center of ca is (—4, 2).

Now, calculate the distance d between the centers:

d=+/(-4-2)2+(2-3)2=+36+1=1/37

Substitute all values into the formula for the angle:

r2+r2—d? —
cost = | L | < |13 =
Thus, the angle 6 is 5.
Question62

From a point (1,0) on the circle z° + y* — 2z + 2y + 1 = 0 if chords
are drawn to this circle, then locus of the poles of these chords with
respect the circle > 4 y?> = 4 is

AP EAPCET 2024 - 22th May Morning Shift
Options:
Ax=4

B.x+2y=5
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Czl+y’—z—y=0
D.2y? = (z + 1)
Answer: A

Solution:

22 +y?—22+2y+1=0

is a circle with centre (1, —1) and radius 1 When, chord are drawn from of the point (1, 0) on the circle the
locus will be z2 + y2 = 4.

For a given point (21, y;) on circle > + y* = 4 the equation of chord joining the point of tangent any of the
tangent from (1, y;) to the circle is zx, + yy; = 4 given original point

(1,0).
sz-14+y-0=4=2=14

Thus, locus of poles of these chords is a vertical line.

Question63

If A and B are the centres of similitude with respect to the circles
2 +9y? — 142 + 6y + 33 =0and 22 + y> + 30z — 2y + 1 = 0, then
mid-point of AB is

AP EAPCET 2024 - 22th May Morning Shift

Options:

D. (%, )
Answer: D
Solution:
z2+y?— 14+ 6y+33=0 ... (7)
22+ +30z —2y+1=0 ... ()
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using Eq. (i), we can write it as

(x—7)2—-49+(y+3)2—-9+33=0
(z—7)?2+(y+3)2—-25=0

So, centre (7, —3) and radius = 5 using Eq. (ii) we can write it as

(z+15)2 —225+(y—1)2—1+1=0
(z+15)% + (y — 1) =225

So, centre (—15,1) and radius = 15

Now, A(External centre similitude)

_ RC1—R,Cy
~ T R-R
And B (Internal centre similitude) = %, where C1 and C are

centers and R, and R, are their radii.

~15(7,-3) — 5(—15,1)

A=
15—5
_ (105, —45) 4 (75, —5)
n 10
180, —50
= g = (18, —5)
10
5_ 15(7,-3) + (5)(-15,1)
- 15+5
_ (105, —45) + (—75,5)
o 20
(30, —40)
= ————— 1. —2
o = (15,-2)

Finally mid-point M of line segment

M — <$1+$2 y1+y2>

_ <18—2;1.57’ 52+2(2)>
v-(7)-(23)
Question64

(', is the circle with centre at O(0, 0) and radius 4, C, is a variable
circle with centre at («, ) and radius 5 . If the common chord of C4
and (> has slope % and of maximum length, then one of the possible

values of a + [ is
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Options:
A %

B.

oee

1
Cs5
19
D. 5
Answer: B

Solution:

Given that C] is a circle centered at O(0, 0) with a radius of 4, and C? is a variable circle with a center at
(a, B) and a radius of 5.

The equations of the circles are:

C,:z>+vy*=16

Co:(z—a)+(y—p)2=25

For the common chord to exist and have maximum length, the distance between the centers (\/m) is:
VT E=3

The slope of the common chord is given as <. Therefore, the equation of the chord can be written as:

3z —4y=0 ...(3)

Since the distance between the points (0, 0) and (e, 8) should be 3, we find:

| 3a—4p
£/ 32+42

Simplifying further, we have:
3a—48+15=0 ...(i)

Given that the product of the slopes of perpendicular lines is -1, and the line connecting the centers O and
(a, B) is perpendicular to the chord, we have:

3L -1
Which simplifies to:
38+4a =0 ...(i)

By solving equations (ii) and (iii), we find:
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Therefore, a + 8 = %

Question65

If the pair of tangents drawn to the circle 2 + y?> = a? from the point
(10,4) are perpendicular. then ¢ =

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. /58

B. 58

C. 2v63
D. 2445

Answer: A

Solution:

To determine the radius a for which the tangents from the point (10, 4) to the circle z* + y? = a® are

perpendicular, we use the property that tangents from a given point (z1,y;) to a circle are perpendicular if:
w% + y% = 2r?

Given that the point is (10,4) and the circle is defined by 22 + y* = a?, we set 1 = 10, y; = 4, and r = a.
Plugging these into the formula gives:

10% + 4% = 2a”
Calculating further:
100 + 16 = 2a?
116 = 2a®
Dividing by 2:

a? = 4% =58
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Thus, the radius a is:

a= 58

Question66

If £ — 4 = O is the radical axis of two orthogonal cirlces out of which
one is > + y?> = 36, then the centre of the other circle is

AP EAPCET 2024 - 22th May Morning Shift

Options:

>

8,0)

9,

o
~

(
(
. (6,0)
(

o O W

12, 0)
Answer: B

Solution:

Given the circle 2 + y? = 36, we have a circle Sy centered at (0, 0) with a radius of 6. The radical axis of two
orthogonal circles is given by z — 4 = 0.

For two circles to be orthogonal, the condition is:

2(g192 + f1f2) = c1 + c2

where (g1, f1) and (g2, f2) are the centers of the circles, and ¢; and c¢2 are the constants in their respective
equation forms x2 + y? + 2g1x + 2f1y +¢; = 0 and 2% + y? + 2gox + 2foy + co = 0.

Let's denote the other circle as S;. According to the given problem, the radical axis is:
x—4=0

The equation of the other circle S; can be expressed as:

S1— Sy = k(x —4)

So:

S1 =82+ k(z—4)

This translates to:
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Si=xz2+y>—-36+kr—4k=0

Substituting into the orthogonality condition:
c1+c2=0

Hence:

—4k — 36 —36 =0

Solving for k:

—4k—-72=0=k=—18

Therefore, the equation of the other circle S; becomes:
2> +y* — 18z + 36 =0

The center of this circle is (9, 0).

Question67

The perimeter of the locus of the point P which divides the line
segment QA internally in the ratio 1 : 2, where A = (4,4) and Q lies
on the circle z2 4 y* = 9, is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A. 87

B. 4r

C.m

D. 97

Answer: B

Solution:

Let Q = (z1,y1) and A = (4,4).
The circle is defined by the equation z2 + y* = 9.

The coordinates of the point P, which divides the line segment QA in the ratiom : n = 1 : 2, are determined
by the formula:

mxo+ne, MYs+ny;
P( m+n ? m+n )
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Substituting the given ratio and coordinates:

1.44-2-¢; 1-44+2-y1 4+2x1 442
P( 12 0 112 ):>P< 3 3

Since Q is on the circle 22 + y? = 9, we have:
x% + y% =9

Using parametric equations for the circle, let x1 = 3 cos 0 and y; = 3 sin . Substituting into the expression for
P from Eq. (i):

P(4+6?::ost97 4+635in0) - P (% + 2cosb, % + 251119)

Let:

4
ZDZ%—}—QCOSQ = cos@zmz3

co |

y—
2

y= % +2sinf = sinf =
Substitute into the trigonometric identity sin?  + cos? § = 1:

P 2 y— 4\ 2
(TS) + (Tg) =1
Simplifying further:

42 42

(e-3) +—3) =4
This equation represents a circle with center (%, %) and radius 2. Thus, the perimeter of this circle is:

27 x radius = 47

Question68

If the equation of the circle whose radius is 3 units and which touches
internally the circle 22 + y? — 4z — 6y — 12 = 0 at the point (-1, —1)
isz?+y’+pr+qy+r=0,thenp+qg—7r=
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Options:

A.2
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Answer: A

Solution:

Radius of circle is 3 units and which touches internally the circle = C' = 22 + y?> — 4z — 6z — 12 =0 at
points (—1,1)

Centre of circle C'is (2, 3) and radius is 5 units

If C3(h, K) is the centre of circle of radius 3. Which touches circle C internally at (1, —1), then
=Cy=3and = C1,Co=R—r=5—-3=2

Thus, C(h, K) divides C in the ratio 2 : 3 internally therefore,

2(-1)+3x2 4

S h= _ 2
2+3 5
2(-1)+3x3 7

k: = —
= 2+3 5

Hence, equations of circle C'; is

= — = . A
Ty Ty T g T
8x 14y 32
2 2______:

=z 4y 5 5 3 0

On comparing with given equation of circle

2+ y*+prt+qyt+r=0

Weget,p: _T87q: _Tu’r: _Tm
ot -8 14+32 5
_/r-____ —_—
bTgq 5 5
=ptqg—r=
Question69

The equation of the circle touching the circle
z? + y* — 62 + 6y + 17 = 0 externally and to which the lines
z2 — 3zy — 3z + 9y = 0 are normal is
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Options:

Azl+y?—3z+2y—2=0
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B.z? +9y> -6z —2y+1=0
C.z2+y’+6x—2y—1=0
D.z2+4>—92—-3y+2=0
Answer: B

Solution:

Equation of circle
22 +1y? —6x —6y+17=0 ... (2)
and equation of line

z? —3zy — 3z +9y =0 ... (i2)

From Eq. (i1), we get

= 2 —3zy—3z+9y=0

= x2—3m—3wy+9y:0

= z(z—3)—3y(zx—3)=0

= (x —3)(x—3y)=0

= z=3,xz=23y

= z=3,y=1
R=+v9+9-17
R=V1=1

According to the given condition,

= CiCo=R+r

= V(3-32+(1+3)2=1+r

= 4=1+r

= r=3
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Equation of circle having coordinates (3, 1) and radius 3 is

=(z—-3)°+(y—-1)72=9
=z2+9-6z+y°+1-2y=9
a2l —6z—2y+1=0

Above equation is equation of circle which touches the circle.

Question70

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

AP EAPCET 2024 - 21th May Evening Shift

Solution:

We have, equation of straight line

9z +y—28=0 ... (7)
and equation of circle
C=222+2y>—3z+5y—7=0 ... ()

Let (x1,y; ) be the required point, line (i) must coincide with the polar of (21, y;) whose equation is

3 5
= 2xx, + 2yy; — §(m+x1) + E(y+y1) -7
=0

=z (4, —3) +y(4y1 +5) — 321 +5y; —14 =0 ... (i%9)

Since, Egs. (1) and (iii) are same, we have

41-3 _ y1+5  —3z,+5y,—14
9 - 1 - —28
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= x; =9y +12
— 3, — 117y, = 126

On solving, we get
r=3=>y=-1

So, the required point is (3, —1).

Question71

The equation of a circle which touches the straight lines
x +y =2,z —y = 2 and also touches the circle 2 + y> = 1 is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A(z+V2)?2+y*=3-V2
B.(z+v2)2+32=1-2V2
C.(z—v2)?2+42=21-+2)
D.(z—v2)?+y*=3-2V2

Answer: D

Solution:

We have, equations of lines

= Li=z+y=2 .. (7)

= Ly=z—y=2 ... (i7)

Let the cordinate of centre of circle be (g, f) which touches the line i.e. it will satisfy the equations of lines L;
and Lo.

= g+f=2 ... (#49)

= g—f=2 ... (iv)

On solving Egs. (iii) and (iv), we get (g. f) = (2,0)

The center of the required circle will lie on bisector of acute angle between these tangents i.e. on.

Tty—2 _ T-y—2

Y 1.€.

Let it be ( h, 0 ) where h is (positive). If 7 be the radius, then it touches the circle 2 + y*> = 1 externally
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According to the condition,

CiCy=r1+7
h=1+r N ()
h=24+vV2r=1+r

On solving, we get, 7 = v/2 — 1
Hence, the equation of circle with center (v/2,0) and radius (v'2 — 1) is

= (z—V2)?2+92=(V2-1)2
= (z-V2)2+y*=3-2V2

Question72

The radical axis of the circle 2 + y* + 2gz + 2fy + ¢ = 0 and
222 + 2y? + 3z + 8y + 2¢ = 0 touches the circle
z? + y?> + 2z + 2y + 1 = 0. Then,

AP EAPCET 2024 - 21th May Evening Shift
Options:

Ag=3orf=1

B.g=+ort=3

C.g= % or f=1

D.g=3orf=2

Answer: D

Solution:

We have two given circles:

Si=2’+ 4y +292+2fy+c=0
Sy =22+ 2> + 3z + 8y +2c=0

The equation of the second circle can be simplified by dividing by 2:
So Em2+y2+%x+4y+c:0

The radical axis of the circles §; = 0 and S5 = 0 is determined by subtracting one equation from the other:
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Sl—SQZO
3
= (w2+y2—|—2ga:+2fy—|—c)— <w2+y2+5w+4y—|—c> =0

3
:>Zgaz+2fy—5m—4y:0

= a(g— 2) +Yf-2) =0

This radical axis touches the circle:
Ss=z24+y*+2z+2y+1=0

The center of this circle is (—1, —1) and it has a radius of 1. For tangency, the distance from the center to the
radical axis must equal the radius, i.e., p = 7:
~Lg—$)-(F-2)
(9—4)°+(f-2)

=1

Squaring both sides, we arrive at:

3 3

(9- 20+ (F 2 +2(g— 2)(f 2
= (g- 2+ (f -2
3

S29 - F-2)=0

This implies either g — % =0orf—2=0:

g=3 or f=2

Question73

2¢ — 3y + 1 =0 and 4z — 5y — 1 = 0 are the equations of two
diameters of the circle $ = 2% + y? + 2gz + 2fy — 11 = 0.Q and R
are the points of contact of the tangents drawn from the point
P(—2,—2) to this circle. If C is the centre of the circle S = 0, then the
area (in square units ) of the quadrilateral PQCR is
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Options:

A.25

B. 30

C.24
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D. 36

Answer: B

Solution:

The point of intersection of the given linear equation is (4, 3).
So, center of the circle will be (4, 3).
S=z+y* -8z —-6y—11=0

Radius = 1/(—4)? + (~3)2 — (~11)
—V36=16

The most rightward point of circle will be (—2, 3). The z-coordinate of this point is same as the z-coordinate
of the point P(—2, —2).

So, the line z = —2 will be a tangent from P and it will touch the circle at (—2; 3).

(4.9)

(10,3)

Clearly, ACPR = ACPQ and ACPR is a right-angled triangle.

.. Area of quadrilateral PQCR = 2x Area of ACPR

=2 X 1 X H X6
N 2

=30

Question74

If the inverse point of the point (—1, 1) with respect to the circle
? +y* —2x+2y—1=0is (p,q), thenp> + ¢* =
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Options:

B.

oo|—

C.

N

D.

po|

Answer: B

Solution:

Given, if the inverse point of the point (—1, +1) w.r.t. the
Circle 22 + y? — 2z + 2y — 1 = 0 is (p, q) then, p? + ¢% =?
Now, 22 — 2z + 4> + 2y =1

1 Add or subtract

(z?—2z2+1-1)+ (¥ +2y+1-1) =1
(2> —2z4+1) -1+ (VP +2y+1) - 1=1
(z—1)—-1+(y+1)2-1=1
(z—1)2+(y+1)2=3

So, center of circle (1, —1) and Radius = /3

Now, find the distance from the point (—1, 1) to the center of the circle.

VL1241 (-1))2
=1/(-2)2+ (2)2 = 2v2

Now, determine the inverse point (p, q) of (—1, 1) with respect to the circle lies on the same line passing
through the point.

Here, (z1,y1) = (—1,1)

(a7 b) = (1’ _1)>
r?=3

Formula for inverse point
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p= (a+{r2+(w1— )/ <(m1—“) +(y1_b)2>})
1= ({0 - 00 7))
3z—2 8-6 2 1
p=lt——=—7%"=%5-1
3(1+1)
9=+ =7
p2+q2=(%)2+<_%>2:%
Question75

If (a, b) is the mid-point of the chord 2z — y + 3 = 0 of the circle
2+ y* + 6x — 4y + 4 = 0, then 2a + 3b =

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. -1

B.0

C. 1

D.3

Answer: C

Solution:

Mid-point (a, b) of the chord. (2z — y + 3 = 0) of the circle. 2 + ¢ + 6z — 4y +4 =10

(z2 +6z) + (v* —4y) +4=0

(22 +9-9+6z) + (¥’ +4—-4—4y) +4=0

(z2+9+9+6z) —9+ (v +4—4y) =0
(z+3)°+(@y—2)?2=9

Center (—3,2) and Radius = 3

The chord equation, 22 —y+3 =0

The mid-point (a, b) is perpendicular bisector of the chord which passes thought center of the circle (—3, 2).
The equation of the perpendicular bisectord the chord can be found using the given chord equation and the
center of the circle rewriting chord equation.
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y=2zx+3

Slope of this line is 2 . Therefore, the slope of perpendicular bisector 1s — %

Now, center (—3,2)m = S

1

y—2:—5(33+3)
_1,1
y=73%15

The mid-point (a, b) of the chord is the intersection. Point of the original chord 2z — y # 3 = 0 and
perpendicular bisettr y = %m + %

On substitute the value,

22 — (—3z+ %) +3=0
Onsolvingxz =1landy =1

So, the mid-point (a, b) is (—1, 1).
Calculate 2a + 3b
=2(-1)+3(1)=1

Therefore, 2a + 3b = 1.

Question76
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If a direct common tangent drawn to the circle
24+ y®> — 6z +4y+ 9 =0and z? + y* + 22 — 2y + 1 = 0 touches
the circles at A and B, then AB =

AP EAPCET 2024 - 21th May Morning Shift
Options:
A.9

B. 16
C.46
D. 24/6

Answer: D

Solution:

Given, first circle,

22 +y* —6x+4y+9=0

By complete the square,
(x—3)+(y+2)?2*=4

Center C1(3, —2), Radius (R1) = 2
Similarly, for second circle.

22 4+92+22—2y+1=0

By complete the square,
(z+1)2+(y—-1)?%=1

Center C3(—1,1), Radius Ry = 1

Distance between C; and C,

d=1/(3— (~1)? + (-2 - 1)2= 42+ (-3)2 =5

Length of tangent = \/d2 — (R; — R»)?

= /52— (2-1)?
=251
—V/24

=2V6

Therefore, the length of the common tangent is 2v/6 unit.

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



Question77

The radius of the circle which cuts the circles
24y’ —4r —4y+7=0,2>+y* +4x — 4y +6 =0and
z? + y* + 4z + 4y + 5 = 0 orthogonally is

AP EAPCET 2024 - 21th May Morning Shift

Options:

—
©
w

A.

w0
IS
S

e
EIR I

D.
2

S

Answer: A

Solution:

Given, st circle

=224y 4z —4y+7=0

2nd circle = 2% + ¢ + 4z — 4y +6 =0

3rd circle = 2? + y? + 4z + 4y +5=0

Now, find the center and radii of the given circles.
Istcircle 22 +y?> — 4z —4y+7=0

By complete the square

(—2)2+@y—22=22+22-7
(z-2)+(y—2)>°=1

Center C1(2,2) Radius R; =1
Similarly, 2nd Circle (z + 2)% + (y — 2)2 = 2

Center C'y(—2, 2) and Radius Ry = V2
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3rd circle (z +2)2+ (y+2)2 =3

C'3(_27 _2)7R3 - \/§

Now, let the Radius R and center (a, b) be the circle which cut each of given circles orthogonally, then the
below condition must hold.

(a—2)%+(b-22=R*+1
(a+2)*+ (b—2)2=R>+2
(a+2)*+(b+2)2=R*+3

On subtract Eq. (1) from Eq. (i1), we get

a

1
£l
On subtracting Eq. (i) from Eq. (iii), we get
b

1
8

On substitute a and b in Eq. (1)

1 /1 2

——2 ——2) =R*+1
(5-2) +(5-2) -#+
~15\% [ -15)\?

— — ) =R*+1
(52) +(57) -#+

450
— =R*+1
64 *
193
R = —
32
/193
V32
/193
42
Therefore, the radius of the circle that cuts all the given circle orthogonally is % unit.
Question78

A(2,3), B(—1,1) are two points. If P is a variable point such that
ZAPB = 90°, then locus of P is
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Options:
Az?+yP—z—-4y+1=0

B.224+ 1y +x+4y—1=0
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C.z?+y?—2+4y—1=0
D.z2?+y’+xz—4y+1=0
Answer: A

Solution:

In AAPB, we have

P(x,y)

90

A
(2,3)

-3
mi = Slope of AP = y_2

1
ma = Slope of BP = z+1

m;—msy

Now, tan 6 = ‘ Trmoms

w=3) (-1

(z—2) (z+1)
(y=3) (y—1)

1+ o=y o)
(y—3)(ﬂ:+1)—(y—1)(w—2)‘
(z—-2)(z+1)+(y—3)(y—1)

tan90° =

1 (z-2)z+1)+@y-3)y—-1)

—:0:

00 (y=3)(z+1)—(y—1)(z—2)

=22 —z—24+y>—4y+3=0
=zl —z+y—4y+1=0

(_1!1)

Question79
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The largest among the distances from the point P(15,9) to the points
on the circle % 4+ y* — 6z — 8y — 11 =0 is

AP EAPCET 2024 - 20th May Evening Shift
Options:

A 12

B. 13

C. 19

D.7

Answer: C

Solution:

Given the equation of the circle:

224y —6zx—8y—11=0

we can determine the center of the circle, C, which is (3, 4), and the radius, r, as follows:
r=+v9+16+11=+36=26

Now, let's consider the point P(15,9).

The distance between the point P and the center C'is calculated as:

CP= /(15 —3)2+ (9 — 4)% = 144 + 25 = V169 = 13
To find the largest possible distance from the point P to any point on the circle, we add the radius to C'P:

Greatest distance from P to the circle = CP +r =13 4+6 =19

Question80

The circle 22 + y* — 8z — 12y + o = 0 lies in the first quadrant
without touching the coordinate axes. If (6, 6) is an interior point to
the circle, then
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Options:
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Ad<a<b

B.6 <a <16
C.16 < ax <48
D. 36 < a < 48

Answer: D

Solution:

Given the circle equation:
22+1y? -8z —12y+a=0

And the point P(6, 6) is an interior point of the circle. To determine the range of a, we perform the following
steps:

Point P(6, 6) lies inside the circle, thus:
62+6>—8-6—-12-6+a<0
36436 —-48—-724+a <0
Simplifying:

72 -48—-724+a <0

o < 48

To ensure the circle does not touch the coordinate axes and remains in the first quadrant, the radius must be
less than both the x-coordinate and y-coordinate of the center. The center of the circle (h, k) is found by
completing the square:

8 12
h=5=4 k=5 =6
Thus, the center is at (4, 6) and the radius V42 + 62 — a < 4 and also < 6:

vVH2—a<4 and VH2—a <6

Solving these gives:

92 —a <16 and 52 —a < 36

Which simplifies to:

a > 36

Combining the inequalities from steps 1 and 2, we have:

36 < a <48
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Question81

The equation of the circle whose diameter is the common chord of the
circles ° + y> —6x — 7 =0and = + y*> — 10z + 16 = 0 is

AP EAPCET 2024 - 20th May Evening Shift
Options:

A. 822 + 8y — 92z + 197 =0

B.z? +y? — 23z +197 =0

Ca?+y?—Zz+ 4 =0

D. 4z? + 4y? — 46z + 197 = 0

Answer: A

Solution:

To find the equation of the circle whose diameter is the common chord of the circles given by:
22 +y?—6z—-7=0 (i)

2 +y*— 102+ 16 =0 (i)

First, we find the common chord by subtracting equation (i) from equation (ii):

22 +y? — 10z 4+ 16 — (22 + 3> — 62 — 7) = 0,
= —4r 423 =0,
N 23
x=—.
4
Substitute z = % back into either equation (let’s use equation (ii)) to find the y-coordinates of the intersection
points:

z? +y? — 10z = —16,

23\* 23
i ~10- = =16

+3v/15
y=—7""

The points of intersection are (24—3, _3}1/15> and ( %, V15 415 )

The midpoint of the chord (diameter) is:
(%:0)

The radius is the distance from this midpoint to either endpoint:
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_ 23 2+ , 135
T T
23
= 16 (:1; —?w>+16y2:135,
= 8x2 + 8y® — 92z + 197 = 0.

This is the equation of the circle whose diameter is the common chord of the given circles.

Question82

If the locus of the mid-point of the chords of the circle :c + y = 25,
which subtend a right angle at the origin is given by = —|— Z2 =1,
then |a| =

AP EAPCET 2024 - 20th May Evening Shift
Options:
A.

B.

C.

D. 5v/2

Answer: B

le <| SN
e

Solution:

Let mid-point be P(h, k)
and origin O(0, 0) is also the centre of the circle.

Since, chord making right angle at origin and P is mid-point, OP will bisect the right angle.
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OP = rcos45°, where r is radius of given circle.

Let the coordinates of P be (1, y;)

OP:\/w%—ky%:%

Question83

The radical centre of the circles z> 4+ y*> + 2z + 3y + 1 = 0,
>4+’ +2—y+3=0,22+9>—-32x+2y+5=0

AP EAPCET 2024 - 20th May Evening Shift

Options:

A (=35 19)
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D. (75, 17)
Answer: C

Solution:

LetSi:az?+1y>+2z+3y+1=0

Sz +yP4+z—y+3=0
Ss:ax?+y -3 +2y+5=0

The radical axis of the circles will be

S1—-82=0
= r+4y—2=0 ... (1)
and Sy —S3=0
dr—3y—2=0 ... (1)
and S3—S51=0
= —br—y+4=0 ... (iii)

On multiply Egs. (i) by 4 and then subtract from (ii), we get
_ 6

Y¥=19

On substitute this value in Eq. (1), we get

_ 14
=19

Since, x and y values also satisfies Egs. (iii).

Thus, the radical centre of three circles is (1—, 7))

Question84

If a circle is inscribed in an equilateral triangle of side a, then the
area of any square (in sq units) inscribed in this circle is

AP EAPCET 2024 - 20th May Morning Shift
Options:

20
A 2

B. V3%

2v/3
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a2
D. 3
Answer: D

Solution:

In, figure BA and BC are tangents y the circle. So, OB is the angle bisecton of ZB.

/B = 60°
Then,
™ oBD = % — 30°
A
0
":“.
<0 T
. -
o"' ; ““
B % a -
D

In AOBD, /ODB = 90°

Now, diagonal of square = diameter of circle

=2r=2x 5;? ::';§

Now, area of square = 3 (2r)?

-1 (< e
- 2 \/g 6

Question85

If the line segment joining the points (1,0) and (0, 1) subtends an
angle of 45° at a variable point P, then the equation of the locus of P
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is

AP EAPCET 2024 - 20th May Morning Shift

Options:

A (2 +y*—1) (2 +y* -2z —2y+1) =0,z #0,1

B. (:c2+y2—1) (a:2+y2+2az+2y+1) =0,z #0,1

C.z2+y’+2x+2y+1=0

D.z?+y* =4
Answer: A
Solution:
P (h,k)
45
A (1,0)

Slope of AP = %

k—1
Slope of BP = “—

k_ k1

tan45°: %

Y
k- (k=D(h-1)
h(h — 1) + k(k — 1)
11— kh—kh+h+Ek—-1

h2 —h+k2—k
=+ (h —h+k —k)=h+k-1

If,h+k—1=—(h?—h+k*—k),
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=>h+k—1=-h>+h—k>+EkEh>+k -1
Ifh+k—1=h*>—h+k*>—12

= h?+k>—-20h—-2k+1=0

Equation of locus of Pis (z2 + 32 —1) =0
orz? +9* -2z —-2y+1=0

Hence, equation of locus of p is

(:132—{—312—1) (m2—|—y2—2a)—2y+1):0
x#0,1

Question86

Equation of the circle having its centre on the line 22 + y + 3 = 0 and
having the lines 3z + 4y — 18 = 0, 3z + 4y + 2 = 0 as tangents is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A2+ +6x+8y+4=0
B.z2+9y?> —6x —8y+18=10
Czl+y*—8z+10y+37=0
D.z?+y*+8x—10y+37=0

Answer: D

Solution:

Let centre of circle be (h, k).

Centre of circle lieson 2z +y+3 =10

2h+k+3=0

The two tangents 3x + 4y — 18 = 0 and 3z + 4y + 2 = 0 are parallel as their slopes are equal

op — 12418 _ 20 _ 4

Vv A

P = 2 units
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3h+4k—18
Now, r = 3ht4k_18| _ 2
’ V32+42

= 3h+4k—-18= %10
3h+4k—-18+10=0

or 3h+4k—-18—-10=0

= 3h+4k—-8=0

Or 3h+4k—-28=0

From Egs. (i) and (ii), we get h = —4, k=5
From Egs. (i) and (iii), we get h = —8, k = 13
Neglecting h = —8 and k = 13

because distance from centre to tangent # 2

.". Centre of circle is (—4, 5)

.". Equation of circle is

(z+4)% +(y—5)* =22
z2+y2 4+ 8z — 10y + 16 +25 =4
224+ 1y2+8x—10y+37=0

Question87

If power of a point (4, 2) with respect to the circle

r? 4 y?> — 2ax + 6y + a® — 16 = 0 is 9, then the sum of the lengths
of all possible intercepts made by such circles on the coordinate axes
is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.16 + 4v6

B. 16 + 4v6 — 6v/2

C.16 + 446 + 61/2

D.16 + 6v2

Answer: A

Solution:
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The power of the point (4, 2) with respect to the given circle is 9.
To find the circle's equation, use the power of the point:
16+4—-8ax+12+a?—-16=9

Solving this equation gives:

o —8a+T7=0

which results in:

a=1 or a=7

Thus, the possible equations of the circles are:
z2+y? -2z +6y—15=0

2> +y* — 14z 4+ 6y +33=0

For the equation 2 + y* — 2z + 6y — 15 = 0:

Length of intercepts on the X-axis:

292 —c=2V/1+ 15 =2V16 = 8

Length of intercepts on the Y-axis:
2¢/f2—c=2V9+15=2V24 =46

For the equation z2 + y? — 14z + 6y + 33 = 0:

Length of intercept on the X-axis:

2v/g? —c=2V49 — 33 = 2v/16 = 8

Length of intercept on the Y-axis is not possible (as the term under the square root is negative).
Therefore, the sum of the lengths of all possible intercepts is:

848446 =16+ 46

Question88

Let o be an integer multiple of 8 . If S is the set of all possible values
of o such that the line 6 + 8y + o = 0 intersects the circle

z? 4 y?> — 4z — 6y + 9 = 0 at two distinct points, then the number of
elements in S is

AP EAPCET 2024 - 20th May Morning Shift

Options:
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A. 4
B.6
C.2
D.1
Answer: A

Solution:

We have,
Equation of circle is

22 +y? — 4 —6y+9=0
Centre of circle = (2,3),7 =2

As the line intersects the circle at 2 points, perpendicular distance from centre to line in less than radius

12 + 24 +
< <2

V62 + 82
0<1[36+al <20
= Either0 < 36 + a« < —16

or 0<—(36+a)<20
= Either —36 < a < —16, the possible values of a are —32 — 24['. « is a multiple of 8]
If —36 > a > —56, then possible values of a are —40, —48.

Hence, the number of elements is set s = 4.
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Question89

If the circle 2 + y?> — 8z — 8y + 28 = 0 and
z? + y? — 8z — 6y + 25 — a® = 0 have only one common tangent,
then a =

AP EAPCET 2024 - 20th May Morning Shift

Options:
Aa=14
B.a=2
Ca=1
D.a=5
Answer: C
Solution:

C; : Centre of circle

2’ +y° — 8z — 8y + 28 = 0is (4,4)
r =16+ 16 — 28 = 2

C, : Centre of circle

x>+ y* — 8z — 6y +25 —a® =0is (4,3)
ro=v16+9—-25+a2=a

As the two circles have one common tangent, then the two circle coincides internally at point
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0102 = [r1 —raly/(4— 4) + (4~ 3)? =2 a
1=2—-a|=2—-a==+1

= 2—-a=lor2-a=-1
= a=lora=3

Question90

If the equation of the circle passing through the points of intersection
of the circles 2> — 2z +y?> — 4y —4=0,z22+ 2z +y* +4y—4=0
and the point (3, 3) is given by z% 4+ y* + ax + By + v = 0, then
o+ B+1) =

AP EAPCET 2024 - 20th May Morning Shift
Options:

A. 32

B
C.-26
D
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Answer: C

Solution:

The equation of the circle passing through the intersection of two given circles can be described by:
22 -2z +y? —dy— 4+ Nz2+2zx+y?+4y—4)=0

This simplifies to:

221+ A+ 9?21+ A) +2(—24+20) +y(—4+4)) —4—-41 =0

The circle in equation (i) must pass through the point (3, 3), so we substitute these coordinates into the
equation:

91 +XN)+9(1+AN)+3(—2+2X) +3(—4+4N) —4—-4X=0
Simplifying the above expression yields:

18+ 18X —6+6A—124+ 120 -4 —-4X =0

This further simplifies to:

20-4=0 = A=+

Substituting A = % back into equation (i), the equation of the circle becomes:

9, 9, 14 28 36

il 2,2
g7 TY TRTTRYTR
14 28
sl p g 24—
Tt +y 9:1: 9y
From this, we identifya:’TM,B:’T%,andvz—él.

Now, calculating 3(a + 8 + 7):

R -B-—-F -2

Question91

The angle subtended by the chord = + y — 1 = 0 of the circle
z? 4+ y* — 2z + 4y + 4 = 0 at the origin is

AP EAPCET 2024 - 19th May Evening Shift

Options:

-1 (_6_
A. cos ( \/3_4>
B.
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Answer: A

Solution:

Given

Chord:
z4+49—1=40
Circle:
B 2
2ty —2x+4y+4=10

We have to find the angle subtended by this chord at the erigin.

Step 1: Find the points of intersection of chord and circle

From the chord:
g=1—32
Substitute in the circle:
2 +(1—a)—2r+4(1—2z)+4=0
2?+1—22+2 - 20 +4—4x+4=0
2¢° — 8z +9=0

Let the roots be 1y, &9. Themn:
" 8 4 9
] Ia = — = 4, Ll — —
2 ' 2

Corresponding points are:

A(z1,1 — 1), Blwxs,1— z2)

Step 2: Slopes of lines OA and OB

Slope of OA:

1—:[‘,1

Ty =
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Slope of OB:

T —

Find m + mas

Find m1mo

(1 —z,)(1 — z5)
Iyda

T Trkn —

1— (2] + @) + 2122
Lo

1-4-+9/2
B 9/2

32
=9z

1
3

Step 3: Use formula for angle between two lines

For slopes iy, mha:

|1+ myms|
AT

cosl =

First find:

mi +mj3 = (my +ms)* — 2mym,

(5 -+)-

100

81

100 — 54

2
3 81
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MNow:
1+ -mE 1+ '.rn',2 =1+ m2 + m2 + '.rr;:-gfn.g
1 2 1 2 jrien

T 46 1 Bl+46+9 136

g 81 81

Also:

l+-mmy=14+—-= &
3 J

Step 4: Substitute in cosine formula

4/3 4/3
V136/81  /136/9

cosf =

Since 136 = 4 x 34

Final Answer

Correct option: (A)

Question92

Let P be any point on the circle > + y?> = 25. Let L be the chord of
contact of P with respect to the circle z? + y?> = 9. The locus of the
poles of the lines L with respect to the circle 22 + 3> = 36 is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.y? =20z
x2 >
B.T—F%:l

C.z? 4+ y* = 400
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2 2

L
D'25 16_1

Answer: C

Solution:

Given a point P on the circle 2 + y? = 25, let the coordinates of P be (z1, y;). Thus, we have:

a:% + y% =25 (Equation 1)

The chord of contact from point P to the circle 2 + y* = 9 is given by the equation:

zx1 +yy1 =9

Let (h, k) be the pole of this chord with respect to the circle 22 + y? = 36. The polar of (h, k) is given by:
hx 4+ ky = 36

Since the line L is the polar of P with respect to the circle 22 + y? = 36, the equation of the polar line, in
terms of (z1,y1), is simply:

zx1+yy1 =0

The ratio given by comparing the polar equations is:

Lk 36 _y

w9

This implies:

T = % and y; = %

Substituting x; and y; from above into Equation 1, we have:
5+ (%) =2

Simplifying:

Bk =25

Multiplying through by 16:

h% + k% = 400

Therefore, the locus of the poles (h, k) is given by:

z? +y? = 400

Question93

If the circles S = z? + y?> — 142 + 6y + 33 = 0 and
S! =22 + y* — a® = 0(a € N) have 4 common tangents, then
possible number of values of a is
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AP EAPCET 2024 - 19th May Evening Shift
Options:

A. 13

B.5

C. 14

D.2

Answer: D

Solution:

We are given the circle equation:
S=ax2+y* 14z +6y+33=0

The center, C1, of this circle is (7, —3), and we can determine its radius, 71, as follows:

r=+7+(—3)2—-33=/49+9—-33=v25=5

For the circle 1 = 22 + y? = a?, the center, C», is (0, 0) and its radius, o, is a.
To have four common tangents between the two circles, the condition is:

CiCy >r1+1r

Calculating C';C, we have:

C102 = v/ (7T—0)2+ (-3 —0)2 =149 + 9 = /58
Thus, we require:

Vo8 >a+5H

Approximating v/58 = 7.6, we get:

a+5<76
a<76-—5
a <26

Since a is a natural number (a € N), the possible values of a are 1 and 2.

Therefore, there are 2 possible values of a.

Question94
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If the area of the circum-circle of triangle formed by the line
2z + by + a = 0 and the positive coordinate axes is 2?T”Sq, units,

then |a| =

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.25

B. 10

C. 20

D. 400

Answer: B

Solution:

e3

The line 2z + 5y + o = 0 intersects the x-axis and y-axis at points A (—%, 0) and B (0, — ) respectively.
This forms a right-angled triangle with the axes.

The circumcenter of a right-angled triangle is at the midpoint of the hypotenuse AB. Thus, the center of the

circumcircle is ( = ;—8‘) .

To find the radius of the circumcircle, we calculate the distance from the center to one of the vertices, say A:

) . —a  —a)’ —a?
Radius of the circle = \/(T - T) + (0 — 1—0>
a2 a2

(5 ()
a? a?

V16 100
2502 + 4a2

— V400

V29
20

The area of the circumcircle is given by mr?:

20 ,\ 297
™ 200% ) T 1

29a® 29
400 4
= a?=100
= |a| = 10.

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



Question95

The circle S = 22 + y?> — 2z — 4y + 1 = 0 cuts the Y-axis at

A, B(OA > OB). If the radical axis of S = 0 and

S' = z? + y? — 4z — 2y + 4 = 0 cuts the Y-axis at C, then the ratio in
which C divides AB is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A T+2V3:-7T4+2V3

B.v/3+2:4/3-2

C.6—2v3:2/3 -6

D.-3:V3

Answer: A

Solution:

We are given a circle defined by the equation:
S=a?+y?—2x—4y+1=0

This can be rewritten by completing the square as:
(@12 +(y—2)2 =4

To find where this circle intersects the Y-axis, set x = 0:
Y —4y+1=0

Solving this quadratic equation:

_ 4+v16—4
y =01
y=2++3

Thus, the points of intersection are A(0,2 + v/3) and B(0,2 — v/3). Since OA > OB, we have
OA=2++/3and OB=2— /3.

The radical axis of the circles S = 22 +y?> — 2z —4y+1=0and S’ = 2® + y?> — 4o — 2y + 4 = 0 is found
by subtracting:

S-5' =

(22 +y? -2z —4dy+1)— (22 +y* — 4z -2y +4) =0
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—2z+4r —4y+2y+1-4=0

20 —2y—3=0

This simplifies to the line equation:

20 — 2y =3

Now, solve for y when & = 0 (where it intersects the Y-axis):
2(0) —2y=3

y=—3

Thus, the point C' where it intersects the Y-axis is (0, — %)

Assume C' divides AB in the ratio k : 1. Using section formula for coordinates:

k(2—v3)+(2+3)

_3 _
2 — k41

Solving for k:
—3k—3=4k—2V3k+4+2V3
Simplifying:
~Tk+2V3k=T7+2V3

_ _T+2V3
~T+2v3

Therefore, the ratio in which C divides the segment AB is:

(7+2v3): (=7+2V3)

Question96

If the circle S = O cuts the circles > + y> — 2z + 6y = 0,
2 +y? —4r —2y+6=0and 22+ y®> — 122 +2y+3 =0
orthogonally, then equation of the tangent at (0,3) on S = 0 is

AP EAPCET 2024 - 19th May Evening Shift
Options:

Az+y—3=0

B.y=3

C.z=0

Dz—-—y+3=0
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Answer: B

Solution:

Let the equation of the desired circle be:
S=z2+y’+2g9z+2fy+c=0

The circle S is orthogonal to three given circles. Using the property of orthogonal circles, we find the
equations involving g, f, and c.

For the Circle 22 + y? — 2z + 6y = 0:
Since S and this circle cut orthogonally, we have:
2-g-(-1)+2-f-3=c+0

Simplifying:

—29+6f=c ..(0)

For the Circle 22 + y> — 4z — 2y + 6 = 0:
Orthogonality gives us:
2g-(-2)+2f-(-1)=c+6

Simplifying:

—49—2f=c+6

For the Circle z? + %> — 122 + 2y + 3 = 0:
Orthogonality yields:

2g-(—6)+2f-1=c+3

Simplifying:

—12g+2f=c+3

From equation (i), substituting ¢ from the orthogonality conditions, we proceed to simplify:
Solving the System of Equations:

Using equations:

—49—2f=c+6

—129g+2f=c+3

Rearrange equation (i):

c=—2g9+6f (equation i)

From —4g — 2f = —2g+ 6f + 6:

—2g—8f=6 =g+4f=-3 ..(ii)
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From —12g+ 2f = —2g+ 6f + 3:
—10g—4f=3 = 10g+4f=-3
Solving equations (ii) and the above, we find:

QZO, f:_

> Jeo

Substituting into equation (i) for c:
3 9

c=6x(—7)=-3

Equation of the Circle S:

2?4y’ —gy—3 =0

Finding the Equation of the Tangent at (0, 3):

The equation of the tangent to this circle at the point (x1,y1) is given by:

zzy+yy — $(5%) —§ =0

Substituting point (0, 3):

Re-arrange the equation:

9y _ 27
4

Solve for y:
y=3
Thus, the equation of the tangent is:

y=3

Question97

If 0 is the angle between the tangents drawn from the point (2, 3) to
the circle z° + y* — 6z + 4y + 12 = 0 then § =

AP EAPCET 2024 - 18th May Morning Shift
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Options:

Answer: D

Solution:

We have,
Equation, of circle is
z2+y? —6zx+4y+12=0

Centre of circle = (A — 2)

radius=+v9+4-12=1

OP = /(3 -2)2 + (-2 - 3)2

AP = \/OP? — AO?
=4v26—1=5
lnAMOP,tan% = % = %

. 2ta.n% . 2><% . % _ 5
tanf = e ¥
Hence, § = tan™! &
Question98
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If 2 — 3y + 3 = 0 and = + 2y + k£ = 0 are conjugate lines with
respect to the circle S = z2 + y? + 8z — 6y — 24 = 0, then the length
of the tangent drawn from the point (%, %) to the circle S = 0, is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.7

B.1

C.12

D. 24

Answer: B

Solution:

Let ( a, b be the point on the line

r+2y+K=0

We have, equation of circle is

2?4+ +8x—6y—24=0

Equation of polar for the given circle is obtained as

ar +by+4(x+d)—3(y+b)—24=0
(a+4z+(b—-3)y+4a—3—-24

Now, comparing this line with
2z — 3y + 3 = 0 we get

a+4 b-3 4da—-y-—24

2 -3 3
—3a—-12=2b—6=3a+2b=—6
and 3a + 12 = 8a — 6b — 4s

= 5a — 6b=160... (i)

On solving Egs. (i) and (ii), we get
a=3andb= _Tlf’

Now. (3, %) liesonlinex +2y+ k=0
3—15+K=0=>K=12

Required length of tangent from a point
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(1—2,£> ie. (3,4)
4 3

=/33+42 1242424
—vV9116_24=1

Question99

If Q(h, k) is the inverse point of the point P(1,2) with respect to the
circle 2 + y?> —4x +1 =0, then 2h + k =

AP EAPCET 2024 - 18th May Morning Shift

Options:
A3
B.4
C.7
D. 11

Answer: B

Solution:

The equation of pole with respect ts the point 3, 2 to the given circle is

z+2y—2xz+1)+1=0

= —z+2y—1=00rz—-2y+1=0

Inverse of point P(1,2) is the foot (h, k) of the perpendicalar from the point (1, 2)

tothelinex —2y+1=0

h—1 k=2 _ 1-4+1
1 - 12+(,23

Question100
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If (a,b) and ( ¢, d) are the internal and external centres of similitudes
of the circles 2? + y* + 4z —5=0and z> + 3> —6y+8 =0
respectively, then (a + d)(b+ q) =

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. 4

B.9

C.13

D. 22

Answer: C

Solution:

We have, equation of two circlet

2?4+ y*+4x-5=0

andz?+y>—6y+8=0

Centre and radius of both circles are

ey = (—2,0,1'1 —VItr5=3

¢y =(0,3),r,=v/9-8=1

Let P and @ be the internal and external centre of similitude, it divides C'1C's is ine ratio 3 : 1.
P=23%7 = (24 =(71)

Here, a = ’Tlandb:2

W~

Q=G =(52)=(L%)

Here,Czlandd:%

Hence, (a + A)(b+c¢) = <_71 + %) <% + 1)
4 x

Question101
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A circle s passes through the points of intersection of the circles

2 +y* —2x 4+ 2y —2=0and 2 + y* + 2z — 2y + 1 = 0. If the
centre of this circle S lies on the line x — y + 6 = 0, then the radius of
the circle S'is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. /5
B.5

C.v41
D.v14

Answer: D

Solution:

The equation of a circle that passes through the intersection points of the given circles is determined as
follows:

First, start with the general form that includes both circles and a parameter A:
2 +yP—2x+2y—2+ Nz +y P +22-2y+1)=0

Simplifying this equation leads to:

A+N22+ A+ NP+ CA=2)z+(2—2N)y+ (—2+X) =0

To rewrite in standard circle form, factor out the coefficients:
2?4y’ + 20 (173) + 20 (173) — T3 =0

The center of the circle (h, k) from this equation is:

(735 15)

Since this center lies on the line z — y + 6 = 0, we substitute the center into the line's equation:
1-A-A=1)+6(1+X)=0

Solving:

1-A-A+146A+6=0 = 42+8=0 = A=-2
Substitute A = —2 back into the center, we get:

(h,k) = (-3,3)

Finally, calculate the radius of the circle:
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Radius = 1/(~3)? + 8% — T35 = /(=32 + 82 — =&
Solving further:

Radius=+v9+9+4=+14

Question102

The locus of mid-points of points of intersection of
x cos 0 + ysin 0 = 1 with the coordinate axes is

AP EAPCET 2022 - Sth July Morning Shift
Options:

Azt+y?=4

B.x+r=1

Cortir=3
D.z? +y* =2
Answer: B

Solution:

Let the line cut the axes in A and B and if (h, k) be the mid-point of AB, then

2h = L 2k = 2

cosf’ sin 0

In order to find the locus, eliminate the variable 6 by cos? 8 + sin® 6 = 1

1 1 1,1
wmw T =l t =4

Question103

The radius of the circle having. 3z —4y+4=0and 6z — 8y —7=20
as its tangents is
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Options:

A3

B.3

C.6

D. 3

Answer: D

Solution:

Equation of the given tangents are

Ei=3z—4y+4=0
Ey=6x—8y—7=0

7
= 3m—4y—5:0

Here,a = 3,b = —4c1 = 4,¢c3 = 5~

3

Since, slopes of the given tangents are equal, i.e. %.

.. The given tangents are parallel,

_Je—a | _|_4- (%)
Va2 + b2 32 4 (—4)2
. 2 15 3

- V/O+16 2x5 2
As we know that distance between two parallel tangents of a circle is equal to the diameter of that circle.

. . . 3
.. Diameter of given circle = 3

Diameter
2

()2

.. Radius of the given circle =

Question104
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A circle is such that (z — 2) cos0 + (y — 2) sin 6 = 1 touches it for all
values of 6. Then, the circle is

AP EAPCET 2022 - 5th July Morning Shift
Options:

Ax?+y? -4z —4y+7=0
B.z?2+y? +4zx +4y+7=0
Cz2+y’?—4x—4y—7=0
D.z2+y>?+4z+4y—7=0

Answer: A

Solution:

Since, the line (x — 2) cos @ + (y — 2) sin @ = 1 touches a circle. So it is a tangent equation to a circle.
Equation of tangent to a circle at(z1,y1) is (z — h)z1 + (y — k)y1 = a? to a circle
(z—h)*+(y—k)? =d®

Then, after comparing

t—h=z—-2y—k=y—2anda’=1
x1 = cosb,y; =sinf

.". Required equation of circle

(-2 +(y—-2)*=1
= x>+’ —dx—4y+7=0

Question105

The least distance of the point (10, 7) from the circle
2 +y? — 4z — 2y —20=0is
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Options:
A. 6
B.7
C.4
D.5

Answer: D

Solution:

Given equation (:L'2 +y? —dx —2y—20 = O)

So, C' = (2,1) and radius = /(g)2 + (f)2 — ¢

=/(2)2+(1)2+20

Radius =5

When substituted z = 10 and y = 7 in equation, then value becomes
(10)% + (7)% — 4(10) — 2(7) =20 =75

which is greater than zero.

Thus, the point (10, 7) lies outside the circle.

Its distance from the centre of the circle (2, 1) is

v/ (10 — 2)2 + (7 — 1)2 = 10 units

So, the minimum distance from the circle therefore becomes 10 — 5 = 5 units

Question106

Suppose that the z-coordinates of the points A and B satisfy
z2 + 22 — a® = 0 and their y-coordinates satisfy y> + 4y — b% = 0.
Then, the equation of the circle with AB as its diameter is

AP EAPCET 2022 - Sth July Morning Shift

Options:
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Az +y?+2x+4y—a? —-02=0
B.z? +y?+2z+4y+a’>+b2=0
C.z?+y> -2z —4y—a®—-02=0
D.z2+9y* -2z —4y+a?+b>=0
Answer: A

Solution:

Let z; and x5 are roots of equation z2 4+ 22 — a? = 0 and y; and ys are roots of equation
P +4b— b2 = (z —z1) (z — x3) = 0and y® + 4b — b% — y1,y2 = (y — 1) (y — y2) (roots of equation)

Let A (z1,y1) and B (z2,y2).

Now, the equation of circle with diameter AB is givenby = (z — z1) (z —z2) + (y —y1) (y —y2) =0

=z 42 —a’+9y  +4y— b =0
= 22+ y? + 2z + 4y = a® + b?
=224+ +2c+4y—a®?—-02=0

Question107

The radical centre of the three circles
2+ —-1=0,224+1y* -8 +15=0and 2> + 3> + 10y +24 =0

1S
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Options:

A (2,5

Answer: A
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Solution:

LetS;:z2+42—1=0 ...(»0)

Sy x4+ y? —8x+15=0 ... (ii)

and S3: 22+ 942>+ 10y+24 =0 ... (iii)
From Egs. (i) and (ii),

8r—15=1
= =2

Now, from Egs. (1) and (iii),
—10y—24=1

-5
= —-10y=2=y=—

2
Hence, the radical centre is (2, %5)

Question108

st 4(1-t%)
1+t2 7 142

For any real number ¢, the point ( ) lies on a / an

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. circle of radius 2

B. circle of radius 4

C. ellipse with 4 as its major axis length

D. ellipse with 4 as its minor axis length

Answer: B
Solution:
8t )
Letx = e (1)
4(1—1¢%) )
Yy = v (11)
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Squaring and adding Egs. (i) and (ii), we get

5 o 64¢2 N 16 (1 — 2t +t*)

Tty =

(1+2)° (1+¢2)°
16 (1+ 262 +¢4)  16(1+1¢2)° o
42 (142

=>$2+y2:(4)2

which is circle of radius 4 units.

Question109

The area of the circle passing through the points (5, £2), (1, 2) is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 8w

B. 47

C. 2w

D. 167

Answer: A

Solution:

Centre of circle passing through (1, 2), (5, 2) and (5, —2) is mid-point of C(1, 2) and A(5, —2). We know that
diameter always form a right angle on a circle.

. Centre = (45, £2) = (3,0)
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B(5, 2)

AlS, —2)

C(1,2)

Diameter
2

VE-IP (22 _, -

2

and Radius =

Thus, area is 7(2v/2)? = 8 (units)?

Question110

The ratio of the largest and shortest distances from the point (2, —7)
to the circle 22 + y? — 142 — 10y — 151 =0 is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.15:13

B.7:1

C.3:2

D.14:1

Answer: D

Solution:

To find the shortest and longest distances from the point (2, —7) to the circle
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22 +y? — 14z — 10y — 151 =0

So, to find the solution we first draw the diagram,

So, we have to find the coordinates of the centre 0 and the radius of the circle, i.e OM = ON = radius Thus,
the shortest distance PM = OM — OP and the longest distance PN = M N — PM First we have to
determine the point P(2, —7) lies in which side of circle. So, we put the value = 2,y = —7 in the left hand
side of the equation, we get 22 + y? — 14z — 10y — 151 = (2)?

=22+ (-7)2—-14%x2—-10(—7) — 151 = —56 < 0

Thus, the point lies inside of the circle. Thus, we know any equation of the circle is in the from
z2 +y? + 292 + 2fy +c=0.

Thus, g = —7,and f = —5,¢c = —151
So, centre is (—g, —f) = (7, 5)
and radius =r = OM = ON

— /72452 - (~151)

= v49 + 25+ 151
=+v225=15

Now, distance between centre O(7,5) and P(2, —7)is OP = /(7 — 2)2 + (5 + 7)2

= /25 + 144 = /169 = 13

Thus, the shortest distance from the point P(2, —7) to the circle is PM = OM — OP = 15 — 13 = 2 units
and the longest distance is

PN =MN — PM = (OM + ON) - PM
= (15 + 15) — 2 = 28 units

Thus, the required ratiois 28 : 2 =14 : 1
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Question111

A circle has its centre in the first quadrant and passes through (2, 3).
If this circle makes intercepts of length 3 and 4 respectively on z = 2
and y = 3, its equation is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A z?+y>?+3z—-5y+8=0
B.z?2+9* — 4z —6y+13=0
C.z22+y>—6x—8y+23=0
D.z24+y2 -8z —9y+30=0

Answer: D

Solution:

Let the centre of circle be (h, k). Equation of circle will be
22+ 1y —2hx —2ky+c=0 .. (i)
Circle passes through (2, 3)

224+32—-4h—6k+c =0
= 4h + 6k —c =13
or c=4h+ 6k — 13

Equation of circle be
x? 4+ y* — 2hx — 2ky + 4h + 6k — 13
This circle makes intercept of length 3 on the line x = 2

ly1 — y2| = 3, when x = 2 is substituted in the equation of circle, where y; and y2 are the two roots
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4+y* — 4h — 2ky +4h + 6k —13 =0
=y? —2ky+6k—9=0
Y1 + Yo = 2k and y;yo = 6k — 9
Y1 — vl =3

\/(y1+yz)2—4y1yz =3
—4k> —4(6k—9) =9
—=4k* — 24k +36 —9 =0 = 4k® — 24k +27 =0
9

3
k= k#=
k73

[*. when substitute k = % in y1y2, we get y1y2 as 0]
Now, similarly substitute y = 3

z? +9 — 2hx — 6k +4h + 6k — 13 =0
—=z2—2hz+4h—4=0
=z + x2 = 2h1,x122 = 4h — 4
’$1—w2‘:4

\/(ml + :1:2)2 —4xiz9 =4

= 4h® —16h+16=16=4h(h—4) =0
h=4andh #0

.". Equation of the required circle is

224+ y> -8z —9y+30=0

Question112

The image of the point (3,4) with respect to the radical axis of the
circles 22 +y?> + 8z 4+ 2y + 10 =0and 22 +y* 4+ 7z + 3y + 10 = O is

AP EAPCET 2022 - 4th July Evening Shift

Answer: C
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Solution:

The given equation of circles

Si:ax?+y?+8x+2y+10=0
Sy:x+y?+ 7 +3y+10=0

As we know the equation of radical axis of two circles is given by

S1—S52=0
=(z* +y* + 8z + 2y + 10)
— (z* +y* + 7z + 3y +10) =0
=8z —Tz)+ (2y—3y) =0
=z —y=20

Thus, equation of radical axis of the given circle is
z—y=0

Hence, the image of the point (3,4) with respect to y = z line is (4, 3).

Question113

The locus of centers of the circles, possessing the same area and
having 3z — 4y +4 = 0 and 6x — 8y — 7 = 0 as their common
tangent, is

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. 122 — 16y — 15 =0

B.3z —4y+ 1 =0

C.12z — 16y +15=0

D.3z—4y— 5 =0

Answer: A

Solution:
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1. S5ame area =2 same radius
Circles having the same area must have the same radius.

2. Given common tangents:

Ly+3z—4y+4=0 Li:6z2—8y—T=0
3. Condition for same radius:
The distance of the center [J, -_:,r} from both tangent lines must be equal.
4. Distance formula from a line:

Distance of (z,y) fromaz + by + ¢ = Ois

5. Apply distance equality:

[3x — 4y + 4 |62 — 8y — 7|
JE+ (A2 &+ (8P

6. Simplify denominators:

V25 =5, 100 = 10

|3z — 4y + 4| 62— By —T|
5 N 10

7. Cross-multiply (taking same sign case):

2(32.— 4y +4) =62 — 8By — T
8. Simplify:

b — 8y 4+ B8=06r—8y—7T
= 15 =0 (shift constants)
Rearranging gives:

122 — 16y —15=0

Ed The correct answeris: A 12z — 16y — 15 =0

Question114

For any two non-zero real numbers a and b if this line = + % =1lisa
tangent to the circle z2 + y* = 1, then which of the following is true?
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AP EAPCET 2022 - 4th July Morning Shift
Options:

A. (£, ) lies inside the circle

B. (a, b) lies inside the circle

C. ( %, %) lies on the circle

D. (a,b) lies on the circle.

Answer: C

Solution:

Curve: 22 +¢y2 =1

Let (%, %) = (21, y1) touches the circles, then equation of tangent at (x1,y;) is

zrx1+yyr =1
5 @ (g)ﬂ,.(%) —1s 2 Yoy
Question115

The length of the intercept on the line 4z — 3y — 10 = 0 by the circle
z? +y? — 2z +4y —20=0is

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.5

B.2

C. 10

D.6

Answer: C
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Solution:

4dr —3y—10=0
~ 3y+10
Ty
andz? + 9% — 2z +4y—20 =10

2
<3y110> +y2—2<3y+410> Y4y —20=0

=

= 9y®> + 100 + 60y + 16y> — 24y — 80 + 64y — 320 = 0
= 25> +100y —300=0=13° +4y—12=0
= P +6y—2y—12=0=y(y+6)—2(y+6)=0
= (y+6)(y—2)=0
y:_672

—~18 4 10
y:—6=>a::T+:—2:(—2,—6)

6+ 10
y=2=r= " 4= (42)
Required length

= /(4 +2)2+ (2 +6)
= /36 + 64 = /100 = 10

Questionl16

The pole of the line £ + ¥ = 1 with respect to the circle z? + y* = ¢?

is

AP EAPCET 2022 - 4th July Morning Shift

Options:
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Solution:

Let the pole be (z1,¥1), then the equation of the polar with respect to the circle 22 4+ y? = ¢? is
zT1 + Yy =

= Z+4%=1 .0

Eq. () and = + % = 1 represents the same line.

2

1 2
T
Pole: (z1,41) = (%2, c_;)
Question117

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

AP EAPCET 2022 - 4th July Morning Shift
Options:

A5

B.6

C. 4

D.3

Answer: A

Solution:

Line: 5z —2y+6 =0
OnY-axis,z =0=y=+ =3

ie. Q= (0,3)
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Circle: 2> + y?> + 6z + 6y —2 =0
Centre (—g,—f) = (—3,-3)

Radius = +/g2+ f2 —¢

—v919+2=v20

= 2v5
CQ=1/(0+3)+(3+3)2=0136=V4
In APQC,

(CQ)* = (CP)* + (QP)*
=  45=20+ (QP)?
= 25=(QP)> = QP=5

Question118

The equation of the pair of straight lines parallel to z-axis and
touching the circle % + y* — 6z — 4y — 12 = 0 is

AP EAPCET 2021 - 20th August Evening Shift
Options:

Ay —4y—21=0

B.y?+4y—21=0

C.y?—4y+21=0
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D.y? +4y+21=0

Answer: A

Solution:

Equation parallel to X-axis is given as

y=a

If Eq. (1) touches the circle

2 +y? — 6z —4y —12=0..... (ii)
Then, Eq. (i) becomes tangent to circle.
Centre of Eq. (ii) is (3, 2)

Radius of Eq. (ii)is V9 +4 + 12 =5

Then, perpendicular distance from centre to line (i) is radius i.e.

Perpendicular distance between (3,2) and y — a = 0 is equal to 5

2—a
l
= 2—a==5
= a=7,-3

=5

1.€. ‘

.. Equation of pair of lines = (y + 3)(y — 7) =0

Le. (y+3)(y—7)=0
=9y’ —4y—21=0
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Question119

The points where the circle z2 + y* — 3z — 4y + 2 = 0 cuts the X-

axis are

AP EAPCET 2021 - 20th August Evening Shift

Answer: D

Solution:

Given circle,

22 +1y? -3z —4y+2=0...(%)
It cut the X-axis, wheny = 0

Put y = 0 in Eq. (i), we obtain

22 -3x+2=0
= (x—2)(x—1)=0
: z=2,1

Thus, circle (i) touches X-axis at (2,0), (1, 0).

Question120

The center and radius of the circle 2> + y* + 8z + 10y — 8 =0

respectively are and units
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Solution:

z2+1y?+8x+10y—8=0
= (z+4)?+(y+5)?2-16—-25-8=0
= (2 +4)2 + (y+5)% = 49
= (x+4)2+ (y+5)2 = (7)*

which is standard form of circle.

Radius = 7 and Centre = (—4, —5)

Question121

The poles of the tangents to the circle 2 + y* = 4 with respect to the

circle (z + 2)? 4 y? = 8, lie on

AP EAPCET 2021 - 20th August Evening Shift

Options:

A y?+ 8z =0
B.z2+ 8y =0
C.y?—8zx=0
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D.z?2 -8y=0
Answer: A

Solution:

We know an important result:

If you draw tangents to the circle 2 + y? = a2, and then find their poles with respect to the circle
(z + a)? + y* = 2a?, all those poles will be on the curve y* + 4daz = 0.

In our question, a = 2. So, we are looking at the circles 2% + y? = 4 and (z +2)? +4? = 8.

Using the result, the poles of the tangents to 2 + y? = 4 with respect to (z + 2)2 + 3? = 8 will be on:
V¥ +4x2x=0

which simplifies to:

y? 4+ 8z =0

Question122

If the power of the point (1, 6) with respect to the circle
% + y? + 4z — 6y — a = 0 is —16 then q equals

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.5

B. 11

C.21

D.6

Answer: C

Solution:

Given equation of circle is

S:x?+y*+4r—6y—a=0.... (1)
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Power of point w.r.t. Eq. (i) is —16 , i.e.
S(1,6) = —16

or(1)2+ (6)2+4—36 —a= —16

=5—a=-16
=a=21
Question123

The equation of radical axis of the circles z2 +y?> + 4z + 6y +7 =10
and 422 + 49% 4+ 8z + 12y —9 =0 is

AP EAPCET 2021 - 20th August Evening Shift
Options:

Az+y+1=0

B.8z + 12y =0

C.82+ 12y +37 =0

D.2x4+3y+7=0

Answer: C

Solution:

Si:x?+y?+4x+6y+7=0

9
S2:$2+y2+2w+3y—2=0

Equation of radical axis
Sl - SQ - 0
(22 +y*+4z+6y+7) — ((z* +y*+22+3y— ) =0

=2z +3y+ 3 =0
or 8+ 12y+37=0
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Question124

The radical axis of the circles S; : 22 + y?> — 4z + 6y — 10 = 0 and

Sy 1 x? + y? + 2z — 6y + 2 = 0, cut the circle S; in

AP EAPCET 2021 - 20th August Evening Shift

Options:

A. two real and distinct points
B. one real point

C. imaginary points

D. can't be determined

Answer: A

Solution:

Si:x?+y*—4x+6y—10=0.... @)
Sy:x?+y?+2x—-6y+2=0... (i1)

Equation of radical axis

51—52:0

= (2% + y? — 4z + 6y — 10)
—(z?+y*+22—6y+2) =0

= 6z — 12y +12 =0

= -2 +2=0 ...(ii)

Given that Eq. (iii) cut the circle (1),
Using Eq. (ii1) in Eq. (1) as, z = 2y — 2

(2y—2)%+y>—4(2y—2)+6y—10=0
=4y’ +4—-8y+1y> —8y+8+6y—10=0
= 537 —10y+2=0

10++/100 —40 5++/15
’y: =

=
10 5
(5i\/15>
= =2 :

Thus, Eq. (iii) cuts S; at two real and distinct points.
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Question125

The locus of a point, which is at a distance of 4 units from (3, —2) in
zy-plane is

AP EAPCET 2021 - 20th August Morning Shift
Options:

Az +y?+6x—4y+16=0

B.z?+9?>—6x —4y+3=0
Cax+y>?—6x+4y—16=0
D.z2+y?>—6z+4y—3=0

Answer: D

Solution:

Let the point be (h, k).
So, we have

(h—3)% + (k+2)* = 42
=K +9—6h+k>+4+4k=16
= W +k—6h+4k—3=0

Replace h =+ zand k — y

22 +y? —6x+4y—3=0

Question126

Find the equation of the circle which passes through origin and cuts
off the intercepts —2 and 3 over the X and Y'-axes respectively.
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Options:

A z?+9y>?—-22+8y=0
B.2 (2 +y?) +2x—3y=0
C.z24+y>—2x—-8y=0

D.z?+y*+ 2z —3y=0

Answer: D
Solution:
2v/g? —c =2
2v/f2—c=3andc=0
g=+1,f=+>

2
2?4+ +22+3y=0

It passes through (—2, 0) and (0, 3).
So, centre must be in second quadrant or fourth guadrant.
The z-coordinate of centre is negative.

2 +y?4+2x—-3y=0

Question127

The angle between the pair of tangents drawn from (1, 1) to the circle
2 +y*+ 4z +4y—1=0is
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AL

B. I

c.z
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D. %
Answer: A

Solution:

1. Write the circle in standard form
:;:2+y2+4:::+4y—l—ﬂ
(2+2P+(y+2)7 =9

5o,
Center ('(—2, —2), Radius r = 3.

2. Distance of point P(1, 1) from the center

CP=+(1+22+(1+2)2=+/0+9=3V2

3. Use formula for angle between tangents

If tangents are drawn from an external point at distance d from the center,

.0
S _ s -
111 5 ;.f
4. Substitute values
p /] 3 1
BN =
V2 2
5. Find angle
O
2 2

The correct answer is: A —

Question128

If the circle z? + y*> — 4z — 8y — 5 = 0 intersects the line
3x — 4y — m = 0 in two distinct points, then the number of integral
values of 'm' is
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Options:

A.52

B. 51

C.50

D. 49

Answer: D
Solution:

22 +y* —4x—8y—5=0

Centre = (2,4)
Radius = 2v4+ 16 + 5 = 10
Line:3z —4y—m =20
Distance of L from Centre < Radius
3-2—4-4—m)|
\/32 + 42
6 — 16 — m|

= | —-10—m| <50

= —50<—-10—m <50
= —-40<-—-m <60

= —60<m<40

< 10

Only (d) satisfies the above inequality.

Question129

Let C be the circle center (0,0) and radius 3 units. The equation of
the locus of the mid-points of the chords of the circle c that subtends
an angle of 27” at its centre is
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Options:
2 2 _ 1
Az +y =7

2 2 27
B.z" +y* =

2 2_ 9
Czi+y =7
2 2 _ 5
D.z*+y* =7
Answer: C
Solution:
B A

Let A = (3cos 6, 3sin6)

Then, B = (3cos (0 + 2£),3sin (6 + 2))
Let (h, k) be the required point

2h = 3cosf + 3cos (6 + &)

=3 [cosf+ cos (— 1) —sind ()]

3 (cos§ — v/3sin0)

2k = 3sinf + 3sin (9+ 23—7T)

—3 [sin@-i— sin6 () + cos 6 (@)]
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= 3 (sinf + V3 cos6)

cosf — 1/3sinf = % = 4/3cosf +sinf = %’“

V3cosh — 3sinf = L&

S

4sinf = 4 (k —v/3h)

sinf = (Lﬁ’)

= (828) = ()

> (A) + (Bpn) =1

= k2 + 3h? — 2v/3hk + 3k® + h? + 2v/3kh = 9

:>4(k2+h2):9:>m2+y2:%

Question130

The length of the common chord of the circles
2+ y* +3x+5y+4=0andz®+y*>+5z+3y+4=0is
units.
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Options:

A3

B.2

C.6

D. 4

Answer: D

Solution:
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224+ +3z+5y+4=0
22+’ +524+3y+4=09P —2x+2y =0
= z=y=2>+8c+4=0
= 2°+4r+2=0= (z+2)?=2

= x4t 2=4vV2=2=-2++2

Length = /(@1 — 25)% + (41 — 92)” = V2 (@1 — 22)
= V2(-2+V2) ~ (-2 -V2) =4

Question131

Find the equation of the circle which passes through the point (1, 2)
and the points of intersection of the circles
2 +y? —8x—6y+21=0andz?+y2 -2z —15=0
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Options:

Ax?4+1y?—18z—12y+27=0

B.2 (2% +y%) — 18z — 12y + 27 =0

C.3(z2+y?) — 18z — 12y +27 =0

D.4(z%+y%) — 18z — 12y +27 =0

Answer: C

Solution:

(2> +9y° -8z —6y+21) + A (2> +y*—22—15) =0
= (1+4-8-12+4+21)+A(1+4-2-15)=0
= 6+(—120)=0=X=1/2

= 3(2?+y¢?) — 18z —12y+27=0
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Question132

Given, two fixed points A(—2,1) and B(3,0).Find the locus of a point
P which moves such that the angle /A PB is always a right angle.
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Options:

Az2+y’+z+y+6=0

B.z?2+y>—2—y—6=0

Cz+y+6=0

D.2z2+2y> -2z —2y+1=0

Answer: B

Solution:

/ZAPB =907
= Locus of P is a circle with A and B as extremities of diameter.
.".Locus of P is given by

(z+2)(z-3)+(@y-1(y—0)=0
2 —z—-6+y? —y=0
or 22+ —z—-y—6=0

Question133

The equations of the tangents to the circle > + 3> = 4 drawn from
the point (4,0) are
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Options:
Ay= :I:%(w —4)
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Answer: A

Solution:

LetS:w2—|—y2—4:0,thenT:xm1+yy1—4

Equation of tangent from (4,0) is 1 = 4,y; = 0and S; = 22 + y? — 4

S8 = T?

=
= 3 (2 +y* — 4)
=

=
=

(2 4+ y* — 4)(16 — 4) = (4z — 4)?

=4(z — 1)?

322 4 3y* — 12
3y’ = (z —4)?
y=+t7=(z—4)

V3

:4(m2—2:1:+1)

Question134

If P(—9, —1) is a point on the circle 22 + y* + 4z + 8y — 38 = 0, then
find equation of the tangent drawn at the other end of the diameter

drawn through P

AP EAPCET 2021 - 19th August Evening Shift

Options:

A. 7Tz — 3y =60
B.7x — 3y = 56
C.7z + 3y = 56

D. 7z 4 3y = 60

Answer: B
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Solution:

Let P(—9, —1)

Of

On the circle

2?2 +y? +42+8y—38=0
29=4=9=2
2f=8=f=4
Centre = (—g, —f)

Whose centre is C(—2, —4).

Let PB be a diameter. Then, C' in mid-point of PB and Let B(z, y).

Then, (-2, —4) = (#, %)

— -1
92+w:2and +y:—4
= x=bandy= -7
B(5,-17)

Tangent at (5, —7)

bz —Ty+2(x+5)+4(y—7)—38=0
5c —Ty+2x+10+4y—28—-38=0
= Tx— 3y =56
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Question135

Find the equation of a circle whose radius is 5 units and passes
through two points on the X-axis, which are at a distance of 4 units
from the origin
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Options:

A x?+y*?—62—-25=0

B.z2 +9y?—6y—25=0

C.z?2+y>+6y—16=0

D.z2+ 9> +62—16=0

Answer: C

Solution:

Given, radius = 5

and points on X-axis at 4 units distance from origin be (—4, 0) and (4, 0).

Let equation of circle be

22+ 1y + 292 +2fy+c=0.... (1)

Equation (i) passes through (—4, 0) and (4, 0)
16 —8g+c=0

and 164+8g+c=0

On solving, we have

c=-16,g=0

. radius =5

Ve fP-c=5

or 2416 =25

or f=+3

.". Required equation of circle

22 +y?+6y—16=0
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Question136

If a foot of the normal from the point (4, 3) to a circle is (2,1) and
2x —y — 2 = 0, is a diameter of the circle, then the equation of circle
is

AP EAPCET 2021 - 19th August Evening Shift
Options:

Az?+y*+22+1=0

B.z?2+4y?+2x—1=0

Czx2+y>—2x—-1=0

D.2(z*+y°) —2z—1=0

Answer: C

Solution:

Equation of normal passing through

Py (4,3)
(4,3)and (2, 1) o 2. 1)
y—3=42(z—4)
y—3=z—4
z—y=1.. (i)

Solving Egs. (1) and (ii), we have coordinate of centre of circle
z=1,y=0
Centre of Circle (1, 0)

Radius of circle = distance between (1, 0) and (2, 1)

=/@-12+(1-02=v2
Radius = v/2

.". Equation of circle

(¢ —1)*+(y - 0)* = (V2)*

= z24+y*-2x-1=0
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Question137

The length of the tangent from any point on the circle
(z — 3)% + (y + 2)? = 5r? to the circle (z — 3)* + (y +2)? = r?is 16
units, then the area between the two circles in square units is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A. 32w

B. 4m

C. 8w

D. 2567

Answer: D

Solution:

Let P(z,y) be any point on the circle, therefore it will satisfy the circle
(21— 3)% + (y1 +2)° =572 ... (i)

The length of tangent drawn from point P (x1,y1) to the circle (z — 3)2 + (y + 2)2 =72 is

\/(azl — 3)2 + (y1 + 2)2 — 12 = +/5r2 — r2 [from Eq. (i)]
= \/ﬁ =2r

According to the question,

16 =2r
= r=28
. Area between two circles = 577 — 7r
= 47r? = 47 - 82
= 2567 squnits

2

Question138

The equation of the circle, which cuts orthogonally each of the three
circles
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2?2+ — 20 +3y—7=0,
z? +y* 4+ 5z — 5y + 9 = 0 and
22+ + T —9y+29=0

AP EAPCET 2021 - 19th August Evening Shift
Options:

A x?2+9y? 16z —18y—4=0

B. 22+ y? = a?

C.22+y%>—16x =0

D.y?—z?2+2x=0

Answer: A

Solution:

Let equation of circle be

22 +9y? + 29z +2fy+c=0...(0)
This circle is orthogonal to

22 +9y* -2+ 3y—7=0...(i)

2+ 192 + 5z — by + 9 = 0 .... (iii)

22+ + 7z — 9y +29 =0 .. (iv)
By condition of orthogonality, we have
—29+3f=c—T7...(vi)

5 —5f =c+9 ... (vii)

79— 9f = c+29 ... (viii)

from Eq. (vi))c =59 —5f — 9

From Egs. (vi) and (vii), we get
—79+8f=-16

and g — 2f = 10 {on subtracting Eq. (vii) from Eq. (viii)}

On solving, we have g = —8, f = —9,c = —4
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Required equation of circle,

x4y’ —16x —18y—4=0

Question139

Find the equations of the tangents drawn to the circle 2 + y? = 50 at

the points where the line = + 7 = 0 meets it.
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Options:

A 7Tx+y+50=0and 7z —y+50=20
B.z+y=0andz—y=0
Cz+7y+5=0andy—7x+5=0
D.x+7y+50=0andx — 7Ty+50=0

Answer: A

Solution:

Point of intersection of Egs. (i) and (i) is x = —7,y = £1
. (=7,1) and (—7,—1) are points of contact of Egs. (i) and (ii),
for circle z2 + y? = r2

Equation of tangent at (x1,y1) is

zzy +yy =1’

.. Equation of tangent of Eq. (i) at (—7,1) and (—7, —1) are

—7z+y=>500or7z—y+50=0
and —7r—y=500r7z +y+50=0
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Question140

If the chord of contact of tangents from a point on the circle
z? 4+ y* = r? to the circle z° + y* = r3 touches the circle z° + y* = r3
, then r1, 72 and r3 are in

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. AP

B. HP

C.GP

D. AGP

Answer: C

Solution:

(c) Let (z1, y1) be any point on the circle

2% 4y =12

Then, z3 + 43 =2 ..... (i)

Equation of chord of contact of tangents from (21, %) to the circle 2% + 3* = r% is

T+ Yy = 7’% ... (11)

*.» Eq. (ii) touches the circle

x? +y? =1l

The length of perpendicular from centre (0, 0) on Eq. (ii) is radius = r3

r

= — =r3=
Vot
2

2
2
2 2
11Ty LT
= Ty =T1T3

=  7r1,r2,r3 are in GP.

:’)"3
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Question141

Find the equation of the circle passing through (1, —2) and touching
the X-axis at (3, 0).
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Options:

Az? 49y’ +62—4y—9=0
B.z2+1y?> —6x —4y+9=0
C.z24+y>—6zx—4y—9=0
D.z2+9y>—6x+4y+9=0

Answer: D

Solution:

Let (h, k) be centre and 7 be the radius
Then, h = 3
Equation of circle
(z—3)+(y—k)?>=1r°
It passes through (3, 0) and (1, —2)

= k2 =2

and 4+ k*> + 4k + 4 = r?

= 8+4k =0
= k =-

.". Required equation of circle

(z—3)*+(y+2)°* =27
or zi4+y’—6x+4y+9=0

Question142

Let L, be a straight line passing through the origin and L be the
straight line = + y = 1. If the intercepts made by the circle
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z2 4+ y> — 2+ 3y = 0 on L; and L, are equal, then which of the
following equations represent L
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Options:

Ax+y=0andxz+ Ty=0
B.z—y=0andx+ 7Ty=0
Cz—Ty=0andx+y=0

D.z —7y=0andz —y =0

Answer: B

Solution:

Let L1 : y = ma (equation of line passes through origin)

Intercept made by L; and L2 are equal = L; and L» are at the same distance from centre of circle
2 +y?—z+3y=0

Now, centre (3, 5)

[ centre = (—g,—F)]

Distance of L1 from (§,—3) =

Distance of Ly from (§,—3) =

v Ly:z+y—1=0

[ y=mz = mzx—y=0)|

=

Squaring both sides, we get

(m+3)?

mio) 4
A(m2+1) 2
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= m’+6m+9=28(m’+1)
= ™Tm’—6m—-1=0

6+136+28 6+8
14 14

= m=

z+Ty=0

Question143

The radius of the circle whose center lies at (1, 2) while cutting the
circle 2 + y? 4 4z + 16y — 30 = 0 orthogonally, is units.
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Options:
A. V41
B. /31
C.v21
D. V11

Answer: D

Solution:

Given, equation of circle
2?2 +y?+4z+16y—30=0..... (i)
Comparing with 2 + y? + 2g12 + 2f1y +¢; =0

We have, g1 = 2, fi = 8,¢c1 = —30
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Let equation of circle whose centre at (1, 2) is
22 +y? —2x —4y+c=0...(i)
Here, g2 = —1,f2 = —2,62 =C

Circles Egs. (i) and (ii) are orthogonal, then

= 2(9192 + fife) = c1tco
or 2(—2-16) = -30+c
c=—6

From Egs. (ii), we get
2 +yP—22—4y—6=0
Radius = 1/(~1)2 + (~2)2 — (~6) = VII

Question144

The point which has the same power with respect to each of the
circles 2 + y?> — 8z +40 = 0,22 + y> — 5z + 16 = 0 and

z? +y? — 8z + 16y + 160 = 0 is

AP EAPCET 2021 - 19th August Morning Shift

Options:

Solution:

LetSy:22+y?—8x+40=0
Sy:x?+y? —5x+16=0
S3: 2 +y? — 8z + 16y + 160 =0

The point which has same power is obtained by solving

Get More Learning Materials Here: & m

@’E www.studentbro.in



Sy —S51=0

and S3— 51 =0

= 3z—-24=0

and 16y +120=0

= ac:8andy:_Tl5:>2at:2

.. Required point is (8, 52).
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