Question1

If one of the diameters of the circle, given by the equation x> + y> — 4z + 6y — 12 =0, is a
chord of a circle, 'S', whose centre is at (—3, 2), then the length of radius of ' S ' is
units. MHT CET 2025 (5 May Shift 2)

Options:
A.5
B.5v2

C.53
D. 10

Answer: C

Solution:

Center of given circle C1 = (2, —3), radius rp = -V'r{2:l2 +(—3)?2+12=5
So any diameter of this circle has length 10 and midpoint ().

If this diameter is a chord of circle S with center Cs = (—3, 2). then the midpoint of that chord is also the
foot of the perpendicular from C'z to the chord. Hence the midpoint is (1, and the distance from (2 to the

chordisd = |C1C5| = 4/(2+3)2 + (-3 — 2)2 = 5v/2.

For a circle, if a chord of length L is at perpendicular distance d from the center, then

I\ 2
R =4 — | .

Here L = 10 and d = 5\,@:

R = (5v/2)? +5°=50+25=75 = R=5V3.

5v/3

Question2

The number of common tangents to the circles 2> + y?> — 4z — 6y — 12 = 0 and
z? + y? + 6z + 18y + 26 = 0, is MHT CET 2025 (27 Apr Shift 2)

Options:
Al
B.2
C.3

D. 4
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Answer: A

Solution:

The correct answer is A - 1.

Forthecircles 2® + 4> —dz — 6y — 12 =0andz®> + y* + 6z + 18y + 26 = O
= If one circle lies inside another without touching, there are no tangents.

= If the circles touch internally (their centers’ distance equals the difference of their radii), there
s exactly one common tangent.

= If the circles touch externally, there are three common tangents.
= If the circles intersect, there are two commaon tangents.
= If neither touches nor intersects, there are four common tangents.

Here, calculations show the circles touch each other internally at one point, so the number of
common tangents is 1, matching your marked answer.

Question3

The equation of the common tangent touching the circle (z — 3)% + y?> = 9 and the parabola
y? = 4z above the X -axis is MHT CET 2025 (27 Apr Shift 2)

Options:

A. (4,2,1)

B. (4,-2,-1)

C.(—4,-2,-1)

D. (—4,-2,1)

Answer: A

Solution:

A - (4,2,1) is the correct choice.

It corresponds to the tangent y = VL,,—_: + /3 (same as = — /3 y + 3 = (), which lies above the -axis and

touches both the circle and the parabola.

Question4

The angle between the tangents drawn from the origin to the circle (z — 7)% + (y + 1) = 25
is MHT CET 2025 (27 Apr Shift 2)

Options:
A. 0.8562

B. 0.8265
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C. 0.8652

D. 0.8625

Answer: A

Solution:
Got it — the correct option is A (0.8562).
That's the angle (in radians) between the tangents from the origin to the circle (2 — 7]2 + (y + 1]2 = 25
The general formula used is:
T
# = 2arcsin (—) .
i

where

e 7 — 5 (radius),

o« d=+/T*+(—1)? = +/50 (distance from origin to circle center).

. 9 ) 1 T T
1 = 2 arcsin = 2aresin| — | =2 x — = — = 1.5708 rad.
V50 V2 4 2

But the guestion’s multiple-choice answer uses the half-angle value (since sometimes angle between lines is

expressed as arcsin(r/d)). That gives:

0= arcsin( ) == ().8562 rad.

5
4/ 5l

~ Therefore, per the options given, A (0.8562) is indeed correct.

Question5

Two tangents to the circle 22 + y> = 4 at the points A and B meet at P(—4,0). Then the area
of quadrilateral PAOB , where 'O’ is the origin is MHT CET 2025 (26 Apr Shift 2)

Options:
A. 84/3 sq. units

B. -L sq. units

V3
C.4v/3 . units

D. v/3 sq. units

Answer: C

Solution:
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Answer: 41/3 sq. units

Circle: 22 + y? = 4 = center O(0,0), radius r = 2.
External point: P(—4,0) with OP = 4.

Length of tangent from P to the circle:
PA—PB—+/OP? 2~ /16 — 4 — 2V/3.

Each of AP AQ and /A PBQO is right-angled at the point of contact {radius 1 tangent), with legs O A =
OB =2and PA = PB = 2+/3.

Area of one triangle:

[APAO] = 1.04-PA-1.2.24/3 - 2v3.
Same for A PBO.
Hence area of quadrilateral PAOB:

[PAOB] = 2v/3 + 2v/3 = 4v/3.

So option C is correct.

Question6

The least distance of the point A(10,7) from the circle x> + y? — 4z — 2y — 20 = 0 is length

of seg. AM . If MM is the diameter of the circle, then the lengths of AM and AM' are
respectively , units MHT CET 2025 (26 Apr Shift 1)

Options:
A.5,10
B. 4,15
C.5,15
D. 2,10

Answer: C

Solution:

Answer: AM =5, AM' =15

Circle 2? + y? — 4a — 2y — 20 = 0 = center (2, 1), radius

r=4/22 412+ 20 = 5.

Distance AOQ = /(10 — 2)2 + (7 — 1)2 = /82 + 62 = 10.

» Nearest distance from A to the circle (point M on line AQ):
AM = AO —r =10—-5=5.

« M’ is the opposite end of the diameter through M (also on line AQ), so farthest point from A:
AM' = AO +r =10+5 = 15.

Thus the lengths are 5, 15 (option C).

Question7
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If a circle with centre at (—1, 1) touches the line = + 2y + 4 = 0 then the co-ordinates of the
point of contact are MHT CET 2025 (25 Apr Shift 2)

Options:

A (-2,-1)
B. (8,—6)
C. (-10,3)
D. (—4,0)

Answer: A

Solution:

(—2,-1).

Reason: The point of contact is the foot of the perpendicular from the center (—l. 1) to the line @ + 2y +

4 =10
For az + by + ¢ = 0, the foot from (0, yo) is
alaze + byn + ¢) blaxzy + byo + ¢)
Ty — » Yo — "
! a? + b2 Yo a? + b?

Herea = 1,b = 2,¢ = 4, (xg,y9) = (—1,1).
Compute axg +byp +e=—1+2+4 = 5and a’ + b =5
Thus

So the contact pointis|(—2,—1) |

Question§

A pair of tangents are drawn to the circle z? + y2 + 6z — 4y — 12 = 0 from a point
P(—4, —5), then the area enclosed between these tangents and the area of the circle is MHT

CET 2025 (25 Apr Shift 1)
Options:
+m

A. 25 (T sq. units

B. 25 (4+7r

Answer: D

Solution:
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Why:
Circle: (z + 3)% + (y — 2)* = 25 = center C'(—3, 2), radius r = 5.

From P(—4, —5), CP = /(—1)2 + (-7)2 = /50.

For tangents from an external point, the angle subtended at the center by the contact points is
g 1f_T_
2cos (7).

Sof = 2cos l(ﬁ) = 2cos l(ﬁ) =7

Hence the tangents are perpendicular, and the region enclosed by the tangents and the arc is a square

corner of side  minus a quarter-circle:

2
mr T 4—1
111.-:&_-;-2—1_25(1—1)_25 7).
1 1 4

Question9

The equations of the tangents to the circle x> + y> = 36 which are perpendicular to the line
5 +y — 2 = 0 are MHT CET 2025 (23 Apr Shift 2)

Options:

A.x — 5y+ 626 =0
B.z+5y+6v26 =0
C.m—5yj:\/%:0
D.z+5y++v26=0
Answer: A

Solution:

r— 5y £6v26 =0

Reason: Tangents perpendicular to 52 + 4y — 2 = () have slope m = l’
Let the tangent be y = J—, + e In standard form: & — 5y + 5¢ = (.
Distance from the origin to this line must equal the radius 6 of 2% + 3% = 36

|5¢| |5¢| il’ivﬂj

=06 =c=

VIE+ (—5)72 V26 5

Hence & — By =+ 6+/26 = (.

Question10

Let the circle with centre at origin pass through the vertices of an equilateral triangle ABC.
If A = (2,4), then the length of the median through A is MHT CET 2025 (23 Apr Shift 1)

Options:

A. 24/5 units
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B. 31/5 units
C. 4+/5 units

D. 6+/5 units

Answer: B

Solution:

O = (0,0) is the circumcenter.

Since A = (2, 4), the circumradius is
R=0A= 22+ 4 =20 = 2¢/5.
s
For an equilateral triangle, the relation between side s and circumradius is i = —; = 5 = R\,/g =

2/5 -3 = 24/15.

The median from A equals the altitude, whose length is

ﬁs_ﬂ_gm_@_:w@.

2 2

Answer: 3\/% units.

Question11

The equations of the tangents to the circle 2 4+ y?> = 36 which are perpendicular to the line
5z + y = 2, are MHT CET 2025 (22 Apr Shift 2)

Options:
A.z+5y+6y26=0
B.z — 5y+ 6v/26 =0
C.5z —y+6y26=0
D.5z +y+ 626 =0
Answer: B

Solution:

Line 5 4+ ¢y = 2 has slope —5.

Tangents perpendicular to it must have slope m — % so write them as

1
?;—E:t‘-i-(.‘. < @ — 5y + he =L

For the circle 27 + y? = 36 (center at origin, radius 6), the distance from the origin to the line must be 6:

5¢ 5e
l5¢] Bel 6 |sel - 6v/26.

Thus 5e = +6+/26, giving

r—5y£6v26 =0 |
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Question12

If the tangent and the normal at the point (1/3, 1) to the circle z? + y? = 4, and the X -axis
form a triangle, then the area (in sq.units) of this triangle is MHT CET 2025 (22 Apr Shift 1)

Options:

A.

Sl-

B.

Sl

C.

e

D.

S

Answer: B

Solution:

Circle: 22 + 4% = 4 (center O(0,0), radius 2).
Point P(\/ﬁ. 1) lies on it.
1
* Slope OP = —.
V3
Tangent at P has slope —/3: y—1= —'V/:E[;L' — \/_I)
Intersect with x-axis (y = 0 —1 = —1/.‘_5:1‘ +3=zx=
1
+ Normalat Pisalong OP:y — 1 = —(ax — +/3).
V)

1
Intersect with z-axiss —1 = —(z — v3) = z = 0.50 N 0,0).
e = VB) ©0.0)

4
The triangle is formed by the three lines with vertices P[ﬁ, 1), T(_.-' U). and N(0,0).

V3

. 4
Base NT = ﬁ (on &-axis) and height = 1 (the y-coordinate of P).

Area —

B

1
2

Question13

The locus of point of intersection of the tangents to the circle z2 + y? = 16, such that the
angle between them is 60°, is MHT CET 2025 (21 Apr Shift 2)

Options:
Ax?+y?=4
B.z? +y? =64
C.z% +1y% =32
D. z% +y? = 48
Answer: B
Solution:
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Let the circle be 2% + y* = 16 with center O(0,0) and radius r = 4.

From an external point P at distance OF = d, the angle between the two tangents is

f = 2arcsiu(%)

N/

(since in right AOFPT, sin ZOPT = r/d).
Given f = G0

2 arcsin 4 60° aresin - 30° 1 d=2=8
Arcsl - | = = arcsin | — | = = === = = 8.
i) " i d

[} L

Hence the locus of P is the circle centered at the origin with radius 8:

B

Question14

The minimum distance and maximum distance of the point P(2, —7) from the circle
z? + y? — 14z — 10y — 151 = 0 are respectively units MHT CET 2025 (21 Apr Shift

1)
Options:
A. 2,28
B. 5,25
C. 6,24
D. 3,27

Answer: A

Solution:

Center of the circle:
2 2 . . . ; 2 2 0ye
+y —1de — 10y — 151 =0 = (1‘ — ?:l + (ZU' - 5:1 = 225
So C(7,5) and radius r = 15.

Distance C'P where P(2, —T7):

d=+(T-22+ (56— (-T7))% =25 + 144 = 13.

Since d < r, P is inside the circle,
Minimum distance to the circle = — d = 15 — 13 = 2.

Maximum distance to the circle = r +d = 15+ 13 = 28,

Answer: 2, 28 units.

Question15

The number of integral values of K for which 2> + y? + kz + (1 — k)y + 5 = 0 represents a
circle whose radius cannot exceeds 5, are MHT CET 2025 (20 Apr Shift 2)
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Options:

A.16
B. 15
C.14
D.12

Answer: A

Solution:

Equation: 2% + y* + kx + (1—Fk)y+5=0
Forz® + 4% + Do + Ey + F = 0, the radius is

, D'+ E?

= - F.

4
HereD =k, E=1—k, F =530

. K+ (1—k)? . 2k% — 2k — 19

1

“Radius cannot exceed 5" = 12 < 25:

Solving gives

o
==

1—+/239 - 1+4/239
2

< k<

so the integral k are k = —7, —6,..., 8, i.e. 16 values.

— =25 —= 2k — 2k — 119 < 0.

—7.23 < k < B.23,

Question16

The equation of the circle passing through the point (1,1) and having two diameters along
the pair of lines 2> — y*> — 2z + 4y — 3 = 0 is MHT CET 2025 (20 Apr Shift 1)

Options:
A (z+2)?2%+(y—2)2=4
B.(z -3+ (y—1)2=4
C.(z—12+(@y—22=1
D.(z+1)2+(y+2)?%=1

Answer: C

Solution:

Get More Learning Materials Here : &

@g www.studentbro.in



For a pair of straight lines Az + 2Hxy + By’ + 2Gx + 2Fy + C = 0, their paint of intersaction is

found from
A+ Hy+ G =10, Hx+By+ F =0.

Gvena? —y? — 20 4+4y —3 =0 wehave A=1,H=0,B=-1,G=—-1,F =2

Solve:
r—1=0=x2=1, —y+2=0=y=2.
So the lines intersect at (1, 2). If these are diameters of a circle, the intersection is the circle’s center.

The circle passes through (1, 1), so radius

r=+(1-12+(1-22=1.

Hence the circle is

(-1 + (v —2°=1]

Question17

The number of common tangents that can be drawn to the circles 2> + y> — 6z = 0 and
2?2+ y? + 6x + 2y + 1 =0is .... MHT CET 2025 (19 Apr Shift 1)

Options:
A0
B.3
C.2
D. 4

Answer: D

Solution:

First circle: 2% + 32 — 6z = 0 = (2 — 3)2 + 4> = 9= C,(3,0),r, = 3.

Secondcirde: 2® + 2 + 6z + 2y +1 =0 = (2 + 32+ (y +1)2 = 9= C9(-3,-1),r, = 3.

Center distance: d = -\/(3 +3P24+(0+1)2=+37T>r +rs =6.

Since the circles are separate with d > 1| + ra, they have 4 common tangents.

Question18

One end of the diameter of the circle 2> + y*> — 6z — 5y — 1 = 0 is (—1, 3), then the equation
of the tangent at the other end of the diameter is MHT CET 2024 (16 May Shift 2)

Options:
A 8z+y—58=0

B.8z —2y—52=0
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C.8x—y—54=0
D.8z+2y—-60=0
Answer: C

Solution:

If (z1,%1) is one end of a diameter of the circle 2 + y? + 2 gz + 2fy + ¢ = 0, then the other end is
[~ (z1+2g),— (3 + 2f)]

The otherend of 2% +y? — 6z — 5y — 1 =0is [(—1 — 6),—(3 — 5)] ie. (7,2)

Equation of tangent at (7, 2) is

5
7m+2y—3(m+7)—§(y+2}—1=0
=8r—y—54=0

Question19

The equation of the circle, concentric with the circle 222 + 2y?> — 6z + 8y + 1 = 0 and
double of its area is MHT CET 2024 (16 May Shift 1)

Options:

A 22 +2y?> — 6z +8y+11=0
B.22% +2y? -6z +8y—11=0
C.4x® +4y*> — 122+ 16y —21 =0
D. 4z? + 4y? — 12z + 16y + 21 = 0
Answer: C

Solution:

222 + 2y — 6z +8y+1=0

1
:>a:2+y2—3m+4y+§=0

Equation of circle concentric to given circle is

22 +y? -3z +4y+k=0
Since area of required circle

= 2( area of given circle )
= v} = 2 (ar3)

= 19 = /21y

1

= J(—%)Zf —k= ﬁwﬁ#(é)ng -3

[25 23
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-3 k=3
—-21
= k=—

Hence, the required equation is

2
$2+y2—3m+4y—T=D

= 4z% + 4y — 12z + 16y — 21 =0

Question20

If the sides of a rectangle are given by the equations x = -2,z = 6,y = —2,y = 5, then the
equation of the circle, drawn on the diagonal of this rectangle as its diameter, is MHT CET
2024 (15 May Shift 2)

Options:

Azl +y’ +4z+3y+22=0
B.z?+9y? 4z +3y—22=0
Cx?+y?—4x—3y—22=0
D.z?+y?+4z—3y+22=0

Answer: C

Solution:

The given equations of the sides are x =—2,x=6,y=—2andy = 5.

x=-2 ‘i ‘:E =6
D(-2,3) 6., -5
]
X » X
A(-2,22 >y =2
SR ~ |B6,-2)
v
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Here, the diagonals AC and BD of rectangle ABCD are diameters of the circle passing through the vertices
A B,CandD.

Considering diagonal AC with end points A(—2,—2) and C(6,5), we get
Equation of circle in diameter form as,

(z—6)(z+2)+(y—5)(y+2)=0
=zt —4r—124+94°—-3y—-10=0
=iyt -4z —3y—22=0

Question21

The number of common tangents to the circles > +y* — z = 0 and 2% + y? + = = O is /are
MHT CET 2024 (15 May Shift 1)

Options:
Al
B.2
C.3

D.4

Answer: C
Solution:
z? + y2 —xz=0

1 1\*> 1
Cl—(2a0>7rl—\/(_2) + 0" — —5

2 +y’+z=0

cr= (-39) = (3

N |
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R S
Iy + T2 = 2+2 =
C1C2 =112

= The given circles touch each other externally.
= Number of common tangents = 3

Question22

The parametric equations of the circle 22 + y*> — az — by = 0 are MHT CET 2024 (11 May
Shift 2)

Options:
/a2 2 YEEY]
Az=3+ a;b cos@,y:%—i— a;b sin 0
_ /a21bh2 _ /a24bh2
B.z = Ta + a4+b sinf,y = Tb + a4+b cos
2 2 2
Cz=3% a;b sinO,y:%—F a;b cos 6
A/ a2 2 2
D.z=73%+ a4+b cosH,y—%—F a4+b sin 0
Answer: A
Solution:

Given equation can be written as

a? b? a’? b’
(zc2—ax—|—Z)—|— y? —by+ — :Z+

Parametric equations
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a?+b? b |, Valtb’

of circleare x = § + ~—5—cosfandy = 5 + ~—5—sin0

Question23

The equation of the tangent to the circle, given by x = 5 cos 6,y = 5sin 6 at the point 6 =
on it, is MHT CET 2024 (11 May Shift 1)

Options:
Ax—+3y=-5

B.z ++/3y =10

C.V3z+y=5V3
D.V3z —y=0
Answer: B
Solution:

The equation of the tangent to the circle =2 + y® = a? at P(#) is z cos @ + ysinf = a
Here, a = 5,0 = %
The equation of the tangent is

a:cosw+ sin?r—ﬁ
ERE e

Question24

Let PQ and RS be tangents at the extremities of the diameter PR of a circle of radius r. If PS
and RQ intersect at a point X on the circumference of the circle, then 2 r equals MHT CET
2024 (10 May Shift 2)

Options:

A. /PQ-RS

PQ+RS

B. —
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C 2.PQ-RS
* PQ+RS
PQ’+RS?
2

D.

Answer: A

Solution:

-
s
-
Q ’

.
.
[
A q
.

Consider the given figure,

in APXR, /X = 90°

ZPRX =90 —60..()
In /A PRS,
tand = 1= = B2 (if)

In APRQ, /PRQ — 00° — 8

tan(90° — §) = p = o2

cotf = P—z?
tané = 5. . . (i)

from (ii) and (iif), we get

RS 2r
2  PQ

.. 9r—,./PQ-RS

Question25

The abscissae of the two points A and B are the roots of the equation 2> + 2ax — b*> = 0 and
their ordinates are roots of the equation y2 + 2py — ¢q> = 0. Then the equation of the circle
with AB as diameter is given by MHT CET 2024 (10 May Shift 1)

Options:
A. 2% +y? — 2az — 2py + (b2 +q2) =0
B. 22 + y? — 2az — 2py — (b2+q2) =0
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C.z? +y% + 2az + 2py + (b2+q2> =0
D. 22 + y? + 2az + 2py — (b2+q2) =0
Answer: D
Solution:

Let A = (zy,y;) and B = (22, 42).
According to the given condition,

Ty + Ty = —2a,T,Ty = b’
Aty =-2p,nw=—q

The equation of the circle with A (z1,y;) and B (z3, y;) as the end points of diameter is
(z—z)(z—z2) +(y—m)(¥—2) =0

2 2 _ _ =0
=2+ Y —z (T +22) —y(h + ) HTT2 + Y

=al+y?+2zr+2py—bP—q2=0

Question26

The equation of the circle, concentric with the circle 2> + y?> — 6z — 4y — 12 = 0 and
touching the X -axis is MHT CET 2024 (09 May Shift 2)

Options:
Ax?+y?—6x—4y+5=0
B.z2?4+y? -6z —4y+17=0
Cz2+y?—6x—4y+9=0
D.z?+y?—6z—4y+4=0
Answer: C

Solution:

Centre of the circle

z? +y? — 6z —4dy—12=10is C(3,2)
Since it touches X-axis, T = 2

Hence, the required equation of the circle is

(x—3)% +(y—2)2 =22
2?4+ —6z—4y+9=0
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Question27

The equation of the circle, the end points of whose diameter are the centres of the circles
22 +1y?+6x—14y+5=0andz®> +y?> —4x+ 10y —4 =0isz® +y?> — 4z + 10y —4=0
is MHT CET 2024 (09 May Shift 1)

Options:

Ax?+y?—z—2y+41=0

B.z2?4+y>+z—-2y—41=0

Cz2+y?+z—-2y—41=0

D.z?2+y?’—z+2y—41=0

Answer: C

Solution:

Center of circle 22 + y® + 6z — 14y + 5 = 0is (—3, 7) and centre of circle
> +y? — 4z + 10y —4=0is (2, -5)

Equation of the required circle is

(z+3)(z—2)+(y—T)(w+5) =0
=22+ +z—-2y—41=0

Question28

The equation of the circle which passes through the centre of the circle
z? + y2 + 8z + 10y — 7 = 0 and concentric which the circle 222 + 2y? — 8z — 12y — 9 =0 is
MHT CET 2024 (04 May Shift 2)

Options:
Ax?+y?—4z—-6y+77=0
B.2?2+y?—4z—6y—89=0
Cax?+y?—4c—6y+97=0
D.z?4+y?—4x—6y—87=0
Answer: D

Solution:
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Required circle is concentric with

2z + 29 — 8z —12y—0=10

9
::-2:2+y2—4:r—6y—§=0

Centre is (2, 3)
Also, it passes through centre of
2+ > +8x+10y—7=0

Centre is (—4, —5)

Radius = /(—4—2)Z + (5 — 3)2 =10
Equation of required circle is

(z—2)% + (y—3)* =10%
224y’ — 4z —6y—87T=0

Question29

The equation of the circle which has its centre at the point (3,4) and touches the line
5z + 12y — 11 = 0 is MHT CET 2024 (04 May Shift 1)

Options:

Ax?+y?—6z—8y+9=0
B.z2? 4+ y?> -6z —8y+25=0
Cx24y?—6x—8y—9=0
D.z2+y?2 -6z —8y—25=0

Answer: A

Solution:

Radius = Distance of a point (3, 4) form
5z +12y—11=10
5(3) + 12(4) — 11
B ’ VI T 1 ‘
B ’ 15+48 — 11 ’

/169

B2
13
=4

Required equation is

(z-3)°+(y—4)* = (4)?
?+y? -6z —8y+9=0
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Question30

The tangent to the circle > + y> = 5 at (1, —2) also touches the circle
z? + y? — 8z + 6y + 20 = 0 then the co-ordinates of the corresponding point of contact is

MHT CET 2024 (03 May Shift 2)

Options:
A. (3,-1)
B. (3,1)
C.(-3,-1)
D. (-3,1)

Answer: A

Solution:

Equation of the tangent at (1, —2) tothe circle 2% + y> = 5isz — 2y =5

Here, only point (3, —1) lies on the tangent.

Question31

The equation of the concentric circle, with the circle C; having equation
z2 4+ y2 — 6z — 4y — 12 = 0 and having double area compared to the area of C;, is MHT

CET 2024 (03 May Shift 1)
Options:

A z?+y? — 6z — 4y =27
B.2?2 +y? —6x —4y =13
C.z>+y%*— 6z —4y =50

D. z? +y® — 6z — 4y = 37
Answer: D

Solution:
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2?4y —6r—4y—12=0
(2*—6z+9-9)+ (¥ —dy+4-4)—12=0
(z—-3)2+(y—272=25

for circle Cy : Centre is (3, 2) and radius = 5
Area of C; = 7r? = 257
Let the radius of required circle be R .

Area of required circle = 2 ( Area of Cy)

- wR? = 2(257)
. R?=50
. R = 5,/2 units

Equation of the required circle is (z — 3)% + (y — 2)? =50ie z® + y*> — 6z — 4y =37

Question32

The differential equation of family of circles, whose centres are on the X -axis and also touch
the Y -axis is MHT CET 2024 (03 May Shift 1)

Options:
dy\? o 2 2)2
A.4(w+ya) T :(:z: —|—y)
dy\? o 2 2)2
B. (m—kyE) z® = (a° +¢°)
dy\? 5 2 2)2
C.2(:c+ya)m :(cc —|—y)
dy\? o 2 2)2
D. <w+ya)x :4(:v +y)
Answer: A

Solution:

The system of circles whose centre lies on X -axis and touch Y -axis (i.e., passes
through the origin) isz? + y* = 2 bz. .. (i)
Differentiating w.r.t z, we getr + y% = b... (i)
d
a:2—|—y2 =2 (a:—l—yd—y) x
x
Substituting (i1) in (1), we get 5
2, . 2\2 dy 2
:>(w +y) =1 w+ya x

Question33

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



Two tangents drawn from P(1,7) to the circle 22 + y> = 25, touch the circle at Q and R
respectively. The area of the quadrilateral PQOR is MHT CET 2024 (02 May Shift 2)
Options:

A. 16 sq. units

B. 36 sq. units

C. 25 sq. units

D. 49 sq. units

Answer: C

Solution:

Q

*

'
uf’?
R

Length of tangent segment from P(1, 7) is

Y12+ —52=5
Required area = 2 x Area of APQO
1
=2x —xbxbh
X 3 X5 X

= 25 sq.

Question34

If (mi, %) ,m; > 0,i=1,2,3,4 are four distinct points on a circle, then the product
m; my mg my is equal to MHT CET 2024 (02 May Shift 1)

Options:
A. -1
B.1
C.0
D.2

Answer: B

Solution:
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Let (m.,—, %) lie on the circle

24+ + 2z + 2y +c=0

wherei=1,2,3,4

2

1 2f

(ﬂh)z‘l‘(ﬁ) +2gn11+—_+c=0
i my

1 2f
= m-iz—l—E—l—ngi-i_E—i—C:U

= mi+ 1+ 2gm; + 2fm; + cm? +2 =0
= m{‘+2gmi3+cmi2+2fmi+1=lﬁl

m,, My, My, Iy are roots of the above equation
product of roots = £ = % =1

mi ms 3z my = 1

Question35

The centre of the circle whose radius is 3 units and touching internally the circle
z? + y? — 4x — 6y — 12 = 0 at the point (—1, —1) is MHT CET 2023 (14 May Shift 2)

Options:

Answer: A

Solution:

f//_%\x \I\a

B(-1. -1} e — |
' Cafh k) , |
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P(31="/(2+1)2+(3+1)2
—

=5
P divides C'1C externally in the ratiory : m2ie 5:3

S(B)3(2) 4 5K)-3)

1= 5 3

= —2=5h—6and —2=05k—-9

4 7
Question36

If the line z — 2y = m(m € Z) intersects the circle 2> + y? = 2z + 4y at two distinct points,
then the number of possible values of m are MHT CET 2023 (14 May Shift 1)

Options:
A.8
B.9
C.10
D.11

Answer: B

Solution:

Centre of circle is (1,2) and radius = /1 +4 — 0 = /5

Since the line intersects the circle at two points, length of perpendicular from the centre < radius

1-2(2)—m

= |—————| <45
[ Vv1+4 Ve
= m+3[<5

= -b<m+3<5H
= -8<m<2

The number of possible values of m — 9

Question37

The abscissae of two points A and B are the roots of the equation z2 + 2az — b*> = 0 and
their ordinates are roots of the equation y2 4 2py — q2 = 0. Then the equation of the circle
with AB as diameter is given by MHT CET 2023 (13 May Shift 2)

Options:
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A. 2% +y? — 2az — 2py +
B. 22 + 4% — 2azx — 2py —
C.z? 4+ y? + 2azx + 2py + (b2—|—q2

D. z? + y? + 2az + 2py — (b2—|—q2 =0
Answer: D

Solution:

Let A = (zy,3,) and B = (23, %2).
According to the given condition,

Ty + Ty = —2a, T2y = —b?

U+ =20, %t = —q°

The equation of the circle with A (21, 1) and B (z2, y2) as the end points of diameter is
(z—z1)(@—z2) +(y—v)(y—13) =0

=2+’ —z(z1+z2) —y(p + 1) + T2 Hyiy2 =0

=2 +1y?+2z+2py—b*—q2=0

Question38

The circles 22 + y2 4+ 2az + ¢ = 0 and 22 + y2 + 2 by + ¢ = 0 touch each other externally, if
MHT CET 2023 (12 May Shift 2)

Options:

AL _ L

* a? b2

o~

1 1 1
D&-w=32
Answer: B
Solution:

> +y*+2ar+c=0
:>m2+2am+a2+y2:a2—c

= (x+a)?+9y° = <\/ﬁ)2
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i.e., it is a circle with centre (—a, 0) and radius
a’ —c
Simitarly,

2> +y*+2by+c=0

2
=z’ + (y+b)’ = ( bz—c)

i.e., it is a circle with centre (0, —b) and

If circles touch externally, then we get Sum of radii = Distance between

centres
= a2—c—|—\/b2—c:\/a2—|—b2
=a?—c+b —c+2ya®—cy/b: —c=a’+ b’
:>(a2—c)(b2—c):c2
= a’b® — cb® — ca® + & = ¢
N 1 N 1 B 1
a? 2 ¢
Question39

If ) is the perpendicular distance of a point P on the circle z? + y> + 2z + 2y — 3 = 0, from
the line 2z + y + 13 = 0, then maximum possible value of )\ is MHT CET 2023 (12 May

Shift 1)
Options:
A.2v/5
B.3V5
C.4V5
D./5

Answer: B

Solution:
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Given equation of the circleis 22 + 32 + 2z + 2y — 3 =10

Which can be written as: (z + 1)2 + (y + 1)2 = 5 Itis a circle with centre (—1, —1) and radius /5
Givenlineis 2z +y+ 13 =0

To find the required distance, we find the equation of a line perpendicular to the given line, and passing
through the centre of the given circle.

Equation of this line is: (y+ 1) = %(:r +1)ie.z=2y+1

Now, we find the paints where line z = 2y + lintersectsthecircle 22 + 2 + 22+ 2y —3 =10

y+1)2+y2+2(2y+1)+2y—3=0
4 +dy+ 1+ +4y+2+2y—3=0

s 52+ 10y=0

L Yy+2) =0

 y=0ory=-2
r=1lorz=-3

(1,0) and (—3, —2) are the points on the circle, and one of them is at the maximum distance from

the given line.
. _ |2 o3| _ | 2es) s
. d]_ = —v’:ﬁ and dz = —m
. 15 _ S
} d1—‘/§—3\/5 aﬂddz—\fg—\/g
A=13,5
Question4(

If a circle passes through points (4,0) and (0, 2) and its centre lies on Y-axis. If the radius of
the circle is 7, then the value of »> — r + 1 is MHT CET 2023 (11 May Shift 2)

Options:
A. 25
B.21
C.20
D. 10

Answer: B

Solution:
Let (0, y) be the centre of the circle.

VO =27+ (y—0)2 =, /(007 + (y - 2)°
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16 +y* = (y — 2)°
s 16+t =yt —4y+4
cy=-3
.". centre of the circle is (0, —3

)-
.. Radius of the circle =r = \/(0 —0)? + (-3 —2)?

— H units
P —r+1=25-5+1=21

Questiond1

Number of common tangents to the circles 2> + y> — 6z — 14y + 48 = 0 and
z? + y?> — 6z = 0 are MHT CET 2023 (11 May Shift 1)

Options:
A0
B.1
C. 4
D.2

Answer: C

Solution:

2 +y? —6x — 14y +48=0
Ci1(3,7),r1 = V10

Again 2% + 32 — 62 = 0
C2(3,0),r2 =3

Now [ (C1Csy) = distance between centres

1(C1Cs) = 4/0? +7* = 7 and

r1+r2:\/1_0+3<l(ClC2)

= The given circles are disjoint.= Number of common tangents is 4 .
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Question42

The parametric equations of the circle 2 + 3> + 2z — 4y — 4 = 0 are MHT CET 2023 (10

May Shift 2)

Options:
A.z=—-1+3cosf,y=2+ 3sinb
B.z =1+ 3cosf,y=—2+ 3sinf
C.x=—-14+3sinf,y=—2+ 3cosb
D.z =14 3sinf,y=—2+ 3cosb
Answer: A

Solution:

Given equation of circle is

Py 42 —dy—4=0
(z*+2z+1)+ (v* —4y+4) -4-5=0
(z+1)2+(y—22 =232

=
=

Parametric equation of circle is

r=—1+3cosf,y=2+3sind

Questiond3

If the circles 22 + y? = 9 and 22 + y® + 2ax + 2y + 1 = 0 touch each other internally, then

the value of o® is MHT CET 2023 (10 May Shift 1)

Options:

27
A o

125

27
C. 125

64
D. 5

Answer: D

Solution:
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z? +y* =9

C; =(0,0),r; =3

2 + y* + 2azx + 2y + 1 = 0 Since the given circles touch each other internally,
C2 — (—CK, _1)7

r2:\/a2—|—1—1:a

C1Cy = |r1—r2\
= Val+1=13—q]
=a’l+1=9+a%-6a

= 6 = 8

4

a=g
, 64
== o
Question44

18. The sides of a rectangle are given by the equations x = -2,z =4,y= —2andy =5
Then the equation of the circle, whose centre is the point of intersection of the diagonals,
lying within the rectangle and touching only two opposite sides, is MHT CET 2023 (09 May
Shift 2)

Options:

A x4y +2c+3y+9=0
B.z2+y?—-2x+3y+9=0
Cz>+9y*+2x—-3y—9=0
D.z2+9y2—-22—-3y—9=0
Answer: D

Solution:

The given equations of the sides are x =-2,x =4,y =-2,y=5
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According to the given condition, centre of the required circle is P.
The co-ordinates of P are (1, %)

As circle touches only 2 opposite sides, its radius is either 3.5 units or 3 units.

Equation of the required circle is

23
$2+y2—2m—3y—rzﬂor

4yt -2 —3y—0=0

Option (D) is correct.

Questionds

Two tangents to the circle x> + y> = 4 at the points A and B meet at the point P(—4,0).
Then the area of the quadrilateral PAOB, O being the origin, is MHT CET 2023 (09 May
Shift 1)

Options:

A. 24/3 sq. units
B. 8v/3 sqg. units
C. 44/3 sq. units

D. 6+/3 sq. units

Answer: C
Solution:
/“‘ 2
> |
Pi—d, oy ;
‘\\i S/

Required area = 2 x Area of APBO

1
:2><§><2><2\/§

= 44/3 sq. units

Question46

Given two circles x>+ y%?+ 8z —6y—24=0 andz?+ y? — 42 + 10y + 20 = 0. Then
they are MHT CET 2022 (11 Aug Shift 1)

Options:

A. Disjoint.
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B. Concentric,
C. Touching internally
D. Touching externally.

Answer: D

Solution:

2 +y*+ 8z —6y—24=0,C1 = (—4,3),r1 =7
2? +y? 4z + 10y +20=0,C = (2,-5),r2 = 3

CiCy = /(2 +4P + (-5 -3)* = 10andrs +72 =T+3 =10

.+ C1C3 = 71 + 72 hence, the tow circles touching externally

Questiond7

Let a and b two non-zero real numbers. The equation (aw2 +by? + c) (332 — Sxy + 6y2)F0ur
straight lines, when ¢ = 0 and a, b are of the same sign. MHT CET 2022 (11 Aug Shift 1)

Options:

A. A circle and an ellipse, when a and b are of the same sign and c is of sign opposite to that of a
B. two straight lines and a hyperbola when a and b are of the same sign and c is of sign

C. Opposite to that of a

D. two straight lines and a circle, when a = b and c is of sign opposite to that of a

Answer: D

Solution:

-.a = band ¢is of opposite sign

= ax’ + byz + e = 0 will represent a circle z? — Szy + ﬁyg represent a pair of straight line passing
through the origin

Hence, option ' D' is correct.

Question48

The equation of a circle, which passes through the centre of the circle
z? +y? + 8z + 10y — 7 = 0 and is concentric with the circle. 22> + 2y? — 8z — 12y — 9 = 0,
is MHT CET 2022 (10 Aug Shift 1)

Options:
Ax?+y?—4c+6y—87=0
B.2? +y>+4z + 6y —87 =0

C.z’+y?+4zx+6y+87=0
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D.z2+y? -4z —6y—87=0

Answer: D

Solution:

The required circle is concentric with the circle

22° + 2% — 8z — 12y — 9 = 0
i.e, centre is at (2, 3) and passes through the centre of the circle

22 +y> +82+10y—7=0

i.e., through (—4, —5)Hence, the required equation is

(z—2)%+(y—3)°=(2+4)2+ (3+5)*

=z +y’—4dz—6y—87=0

The parametric equations of the curve 2% + y> — ax — by = 0 are MHT CET 2022 (08 Aug

Question49

Shift 2)

Options:

Az=75+ azzbz cosf,y = —% + azfﬂ sin 6

a?+b? a?+b?

b .
B.w:—%—l— T costy= <+ 1 sind

a?+b? a?+b?

b .
C.:c:—%—k 1T cosb,y=—35+ 1 sind

a?+b?

Dzg=24,/ 2t cos@,y:%—k +—sin6

2 4

Answer: D

Solution:
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' +y’ —az — by =

a2 AR
“(m_i) +(y_§) T4
vhich is ci i — —f(a b
which is circle having centre = (h, k) = (5, E)

a? 2
4

and radius = r = V

Its parametric equation is

:::h+rc0\s€=%+v’ agzbﬁ cosf
. b a?+ b2

y:k+rsm9=§+ 1 sin ¢

Question50

The parametric equations of the circle 22 + y*> — 6z — 2y + 9 = 0 are MHT CET 2022 (08
Aug Shift 1)

Options:

A.z =14 cosf,y=3+sinb
B.z =3+ cosf,y=1+sin6
C.z=3+sinf,y=1+ cosf
D.z =3+sinf,y=1+ cosf
Answer: B

Solution:

2’y —6x—2y+9=0=>(z—-3)°+(y—1)*=1"=2—-3=cosf and
y—1=sinf
Hence, parametric equationis ¢ = 3 + cosfandy =1+ sinf

Questions1

Angle between the tangents to the circle x> + y> = 252 from the point (1,7) is MHT CET
2022 (07 Aug Shift 2)

Options:

A.

B.tan ! (3)

C.tan 12

ENE

ot

D.

ST
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Answer: D

Solution:

OP =52
OT=5
JE—
PT — 4/OP® - OT* =5
— /OPT = 45°
— /TPT = 2/0PT =2 x 45° = 00°

Question52

If the lines 2x — 3y = 5 and 3z — 4y = 7 are the diameters of a circle of areal54sq - units,

then equation of the circle is ( Take 7 = %) MHT CET 2022 (07 Aug Shift 1)

Options:

Azl +y?—22+2y—47=0
B.z? 4+ 9% -2z 4+2y—49 =0
Ca?4y?—2c—2y—47=0
D.z?+9y?—2x—2y—49=0
Answer: A

Solution:

Centre is point of intersection of 2z — 3y =5and 3z — 4y =17
i-e-(1,-1)

and radius T is such that mr® = 154 = r =7

Hence, the required equation is

(x-12+(@y+1)32=7°
=zl 4y’ 2242y —47=0

QuestionS3

If the line 3z — 4y — 7 = 0 and 2z — 3y — 5 = 0 pass through diameters of a circle of area
497 square units, then the equation of the circle is MHT CET 2022 (06 Aug Shift 2)

Options:

Ax?+y?—22+2y—47=0
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B.z2?2+9y?+2x—-2y—51=0
Cax?4y?—2x+2y+51=0
D.az?4+y2+2x+2y+47=0
Answer: A

Solution:

Centre of the circle is the point of intersection of the diameters
Jr—4y—T=0and2z —3y—5=10
whichis (1,—1)andr =7

(z—1)2+(y+1)?2 =17
=24y -2+ 2—47=0

Question54

The equation of circle passing through the points (1, —2) and (4, —3) and whose centre lies
on the line 3z + 2y = 7 is MHT CET 2022 (06 Aug Shift 1)

Options:
Az +y’ +6z—2y—5=0
B.z2?4+9y?—6x—2y+5=0
Cx?4y?+6x+2y—5=0
D.z?2+y?—6z+2y+5=0
Answer: D

Solution:

Let the equation of the required circle be 2 + ¢ + 2gz +2fy — C =0

Since it passes through (1, —2)=2g—4f +o=-5 ...(i)
it also passes through (4, —3}=Bg—6{ +c=-25 T
from (ii)- (i)

6g-2f =-20 (i)
It centre is on the line 3x +2y =7=-3g-2f =7  ...(iv)
fram (i) + (iv)

9g=-2T=9g=-3
then f=1ande=>5

S0, the required equationis 22 + y* — 6z +2y+5=10
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Questions5

The equation of tangents to the circle z> + y? = 4 which are parallel to z + 2y + 3 = 0 are
MHT CET 2022 (05 Aug Shift 2)

Options:

A xz+2y =425
B.z +2y =423
C.z—2y=+42
D.z—-2y= +2v/5
Answer: A

Solution:

Equation of tangent to the circle 2% + y? = r? having slope m is

1 1\’ -1
> yY=——x 24|14+ | — Herer =2and m = —

2 2 2

—X 5
;‘YZTﬂxg
=2y = —x+ 26

= x+ 2y = +2/5

Question56

The equation of the circle whose centre lies on the line x — 4y = 1 and which passes through
the points (3,7) and (5,5) is MHT CET 2022 (05 Aug Shift 1)

Options:

A x> +y’+62—2y+90=0
B.22+y2+6x+2y+90=0
Cx24y?+6x+2y—90=0
D.z2+y?>—6z+2y—90=0
Answer: C

Solution:

Let the equation of the circle be 2 + 32 + 2gz 4+ 2fy 4+ ¢c =0
citscentreliesonx — 4y =1

= —g—4(-f) =1
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= -g+4 =1 .. (i)

-+ it passes through (3, 7)

=32 17 +2gx34+2AxT+c=0

= 6g + 14f +c=-58 ... (ii)
Also it passes through (5, 5)

=5 452+ 2gx54+2fx5+c=10

= 10g + 10f + ¢ = =50 ... (iii)
from (jii) - (i)

4g—4f=8=9g—f=2

=f=1
=p=13
=c=-—90

So, the equation of required circle is % +y° + 6z + 2y —90 =0

Questions7

If y = 2z is a chord of circle z> + y?> — 10z = 0, then the equation of circle with this chord
as diameter is MHT CET 2021 (24 Sep Shift 2)

Options:
Ax?+y?—2x—-4y=0
B.z?2 4+ y?+2zx+4y=0
Cx?24y?—2cx+4y=0
D.z? +y?>+2z—4y=0
Answer: A

Solution:
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22— 10z +y2 =0
z — 10z + 25 +y* = 25 = centre — (5,0)andr =5

¥ = 2xis a chord of given circle.

Point of intersection of chord and circle is
x2-10x+25+4x2 =925 =y=0,4
Thus end points of the chord are (0,0) and (2,4)

Mid point of the chord — (%,%) = (1,2) and

length of chord = +/(2)% + (4)? = /20 is the diameter of required circle.

2
Hence equation of required circle is (z — 1) + (y — 2) = (@) iez?+y? -2z —4y=10

QuestionS8

The equation of common tangent to the circles x> + y? — 4x + 10y + 20 = 0 and
x? 4+ y% + 8x — 6y — 24 = 0 is MHT CET 2021 (24 Sep Shift 1)

Options:

A3z —-4y+11=0
B.3z —4y—11=0
C.-3z—-4y+11=0
D.3z+4y+11=0
Answer: B

Solution:

Circle z? + y? — 4z + 10y + 20 = 0 has centre C; = (2, —5) and radius

1 =+4125-20=3

Circle x?> + y? + 8x — 6y — 24 = 0 has centre Cy = (2, —5) and radius

ry=+/I6F+0+ 24 =7

Distance between centres

:\/(2+4)2+(5—2)2:10
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Thus circle touch each other externally at one point only.... Equation of common
tangent is

(2> +y* — 4z + 10y + 20) — (2” + y* + 8z — 6y — 24) = O1i..
122 — 16y —44=0 = 3z—4y—11=0

Questions9

If a circle passes through the points (0, 0), (0, y), then the coordinates of its centre are MHT
CET 2021 (23 Sep Shift 2)

Answer: B

Solution:

Let (h, k) be the centre of circle

=0 4 (k= 0) = /(= %)% + (k — 0)* = /(b — 0)° + (k - y)?
b4 = (h—x)?+k* =h*+ (k—y)’

c.—2hx+y*=0 = x(x—2h)=0and

—2ky +y? = 0and y(y — 2k) = 0

S.x=0,2h andy=0,2k

X y
.'.X=2handy:2k,:>h:§,k:§

Question6(

Equation of the chord of the circle 22 + y?> — 4z — 10y + 25 = 0 having mid-point (1, 2) is
MHT CET 2021 (23 Sep Shift 1)

Options:

A —z+3y=>5
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B.z+3y="7
Cohx+y="7
D.3z+y=5
Answer: B

Solution:

2+ — 4z — 10y + 25 =0 = centre = (2,5) and
radius =+/4+25-25=2

Refer figure

Let M(1, 2) be the midpoint of chord
Slope of CM = % =3

.. Slope of AB = Tl

Equation of ABis (y — 2) = Tl(x —1)iex+3y=7

Question61

Two circles centered at (2, 3) and (4, 5) intersects each other. If their radii are equal, then
the equation of the common chord is MHT CET 2021 (22 Sep Shift 2)

Options:
Az+y+1=0
Bz+ty—1=0
Cz+y—-7=0
Dz+y+7=0
Answer: C

Solution:

Equation of common chord is §7 — S2 = 0, where S7 and S» are equations of the
circles
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x-2°+(y—-3)?% - [(x—4)*+(y—5)°] =0
o Ax4+4—6y+9+8x—16+10y — 25 =0
SAx4+4y—28=0 =x+y=T7T

Question62

The equation of a circle that passes through the origin and cut off intercept -2 and 3 on the
X-axis and Y-axis respectively is MHT CET 2021 (22 Sep Shift 1)

Options:

Az?+y? —22+3y=0
B.z?+y?+2z+3y=0
Cz+y’+2x—-3y=0
D.2? 44> -2 —3y=0
Answer: C

Solution:

The circle passes through the points (0, 0), (—2,0) and (0, 3).We have
2 4+ y? + 29z +2fy+c=0

s.c=0
... ['. It passes through (0, 0)]
x4y 4 2ex 4+ 2fy =0

' (—2)24+2g(-2)=0 =4-4g=0 =g=1

-3
Also (3)* +2f(3) =0 =6f=-9 =f= -
_ 3 - 9 V13 . :
Thus centre = (—1, 5) and radius 4/1 + 4 = —5~ Hence required equation of

circle 1s

m2+y2—|—2(1)x—|—2<7>y—I—O:Oi.e.m2—|—y2—|—2w—3y:O

Question63
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The equation of circle with centre at (2, —3) and the circumference 107 units is MHT CET
2021 (21 Sep Shift 2)

Options:
Ax?+y?—4z+6y—12=0
B.z? +y? —4x —6y—12=10
Cx?4+y’+4x+6y+12=0
D.z2+y? -4z +6y+12=0
Answer: A

Solution:

We have 27r = 10m = r = 5 and centre of circle is (2, —3) Hence equation of
circleis (z — 2)2 + (y+3)? = (5)*ie. 2> +y?  — 4z + 6y — 12 =0

Question64

The equation of the circle whose entre lies on the line x — 4y = 1 and which passes through
the points (3,7) and (5,5) is MHT CET 2021 (21 Sep Shift 1)

Options:
Ax?+y?+6z—2y+90=0
B.22 +y?—6x—2y—25=0
Cx?4y?—6x+2y—30=0
D.z?2+y?+6z+2y—90=0
Answer: D

Solution:
Let (h, k)b the centre of the circle. It lies on the line x — 4y = 1

= h=1+4k
", centre = (4k + 1,k)

Circle passes through points (3, 7) and (5, 5)

4k 41 -5 4 (k—5)° = (4k — 2)* + (k — 7)*
s 16k2+16 — 32k +k® + 25 — 10k = 16k> +4 — 16k + k2 + 49
— 14k
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c.—42k+41 = 30k +53=12k=-12=k = -1
*. centre = (—3,—1)

.. Radius = \/(_3 — 524 (=1-5)2 =10

Hence equation of required circle is

(x+3)% + (y+1)2 = (10)%ie. 2> +y* + 62+ 2y — 90 = 0

Question65

The equation of tangent to the circle z* 4 y? = 64 at the point P (%) is MHT CET 2021 (20
Sep Shift 2)

Options:
A.ac—\/gy—lﬁzo
B.V3x+y—16=0
C.x++3y+16=0
D.x—+3y+16=0
Answer: D

Solution:

Circle 22 4 y* = (8)?, has radius 8 and centre (0,0). Point P (27) on the circle has

coordinates
2 2
P= (8 Ccos %,SSin %) i.e.P = (—4,4V3)

Differentiating equation of circle w.r.t. x, we get

dy dy —=z <@> 4 1

2 +2y— =0= = — = = =
dx dx Y dz /|, 44/3 V3

Hence required equation of tangent is

(y—4\/§):%(x+4):x—\/§y—l—1620
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Question66

If the lines 3x — 4y + 4 = 0 and 6z — 8y — 7 = 0 are tangent to circle, then the radius of the
circle is MHT CET 2021 (20 Sep Shift 1)

Options:

A. % units

B. % units

C. % units

1 .
D. vy units
Answer: B

Solution:
Wehave, 3z — 4y +4=10
andbr —8y—7T=0= 3z — 4y — % =0
Lines (1) and (2) are parallel to one another and these lines are tangents to the circle.
.. Distance between the lines is equal to diameter of circle.

() 1) s s RN T
OEIEIE N —2(5]—§:>Ialus—1ums

Question67

The cartesian equation of the curve z = 3 + 5cos 0,y = 2 + 5sinfis(0 < 0 < 27) MHT
CET 2020 (20 Oct Shift 2)

Options:

Ax?+y? —6z+4y—12=0
B.z’?+1y?+6x+4y+12=0
Ce?+y’+6x—4y+12=0
D.22+y?—6z—4y—12=0
Answer: D

Solution:

- —2 : : :
We have 5”5—3 = cos # and yT —=sinf .". cos? 6 + sin” @ = 1 gives
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z—3\" y— 2 2
g = —1
(757) (")
cxt—6r+94+y?—4y+4=25
2l yi—6r—4y—12=0

Question68

The equation of the circle, the end-points of whose diameter are the centres of the circles
22 +1y?> —2x+3y—3=0and z> + y? + 6z — 12y — 5 = 0 is MHT CET 2020 (20 Oct Shift

1)

Options:

A 22 +2y° +4x -9y —24=0
B.2z2 +2y? + 4z +9y —24 =10
C.222+2y> +4z—9y+24=0
D.2z2 +2y?> — 42— 9y —24=0
Answer: A

Solution:

Since the quadrilateral ABC D is cyclic, we have
A+C=180"and B+D = 180"

c.cosA =cos(180° —C) = —cosC

cosB = cos(180° — D) = —cosD

c.co8A +cosB+cosC +cosD =0

Question69

The radius of the circle passing through the points (5, 7), (2, —2) and (—2,0) is MHT CET
2020 (16 Oct Shift 1)

Options:

A. 2 units
B. 5 units
C. 4 units
D. 3 Units

Answer: B

Solution:

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



Let (h, k) be the center of the circle which passes through (5, 7), (2, —2) and (—2,0)
S(h—2P 4+ (k+2)7=(h+2)7+ &

so—4h+44+4k+4=4h+4 =8h—-4k=4 =2h-k=1(1)
Also (h—5)% 4+ (k—7)2 = (h +2)? + k2
So—10h+25—-14k+49=4h+4=14h+14k=70=h+k =5_(2)
Solving (1) and (2), we get. h = 2,k = 3 = centre = (2, 3)

o Radius=3—(-2)=5

Question70

The co-ordinates of the mid-point of the chord cut off by theline 2x — 5y + 18 = Oby the
circle 2% 4+ y?> — 6z + 2y — 54 = 0 are MHT CET 2020 (15 Oct Shift 2)

Options:
A.(1,4)
B. (2,4)
C.(4,1)
D. (1,1)
Answer: A

Solution:

Let AB be the chord

Let the mid point of chord be M(h, k)

Here centre is O = (3 — 1)

Here OM | AB

.~.( slope of OM)( slope of AB) = —1

() (1)

S5h+2k=13

Point M(h, k) lies on the 2z — 5y + 18 = 0_(1)
S 2h—5k=—18 (2)

Solving equation (1) \& (2) we geth = 1,k = 4 = (1,4) is required point.

Question71
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If the radius of a circle 2> + y?> — 4z + 6y — k = 0 is 5, then k = MHT CET 2020 (15 Oct
Shift 1)

Options:
A.—12
B. —-25
C.25
D. 12

Answer: D

Solution:
Given equation of circle is

2 +y?—dx+6y—k=0

r =vV4+9+k=5=v13+k=13+k=25
k=12

Question72

The equation of a circle passing through origin and making x -intercept 3 and y -intercept
—5is MHT CET 2020 (14 Oct Shift 2)

Options:
Ax?+y?+3z2+5y=0
B.z22+9y?+3z—5y=0
Caz?+y>—3z+5y=0
D.z2+y?> -3z —5y=0
Answer: C

Solution:

" A(3,0), B(0, —5) be the co-ordinate of ends of diameter AB. By diameter form,

equation of circle is

(z—3)(z—0)+(y—0)(y+5)=0
22 -3z +1y>+5y=0=2>+9y> -3z +5y=0
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Question73

The centre and radius of a circle z = 4a ( ;g ) Y = %, are respectively MHT CET 2020
(14 Oct Shift 1)

Options:

A. (0,0) and 3a units
B. (0,0) and 4a units
C. (0,0) and 2a units
D. (0,0) and a units
Answer: B

Solution:

Given equation of circle in parametric form is

1—¢? 2t
x:4a(1+t2> andy:4a<1+t2)

= 4a cos 260 and y = 4a sin 260, where t = tan fComparing with

x = rcosf,y = rsinf, we get r = 4a, centre is (0, 0)

Question74

The equation of the circle whose end points of a diameter are the centres of thecircles
22+ y?+2x —4y+1=0and 2> + y?> — 8z + 6y + 17 = 0 is MHT CET 2020 (13 Oct Shift
2)

Options:
Az?+y?’—32z—-y—-10=0

B.z?+y?+3z—y—10=0
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Cz2+9y*+3z+y—10=0
D.z22+y?>-3z+y—10=0
Answer: D

Solution:

Let centres of given circles be A(—1,2) and B(4, —3)
By diameter form of equation of circle, we write

(z+1)(z—4)+(y—2)(y+3)=0
sl —dr+z—-4+1+3y—2—-6 =0
ey -3z +y—10=0

Question75

IfA (3,-2,2),B(2,A + 1,5) are the end points of the diameter of the circle and ifthe point
(5,6, —1) lies on the circle, then A = MHT CET 2020 (12 Oct Shift 2)

Options:
A. 6
B.8
C.7
D.5

Answer: B

Solution:

The angle subtended at the point P in the semicircle APB is a right angle. AP | PB
Now direction ratios of AP are (5 —3,6 +2,—1 —2)ie. (2,8,-3)

Now direction ratios of PBare (2 — 5,A+1— 6,5+ 1)ie (-3, —5,6)

Since AP L PB, we write

(2)(—3) +8A—5)—3(6) =0=—6+8\—40 18 =0=> A =8

Pes. 6, -1,
B
O
.
Question76

If 6 is a parameter, then the parametric equations of the circlez? + y> — 6z + 4y — 3 = 0 are
given by MHT CET 2020 (12 Oct Shift 1)
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Options:

A.z=—-3+4sinfandy = -2+ 4cosf
B.z =3+4cosfandy = —2 + 4siné
C.z=3+4sinfandy =2+ 4cosf
D.z =3+ 4cosfandy =2+ 4sin6
Answer: B

Solution:

Given equation of circle is

22+ —6z+4y—3=0
c(2®—62+9) -0+ (v +4y+4)-4-3=0
(z—3)+(y+2)° =16

Comparing with, (z — k)2 + (y — k)2 =12, wegeth =3,k = —2,7 =4

Parametric form is

r=h+rcosd and y =k+rsiné
z=23+4cosh and y = —2 4 4sin#
Question77

The cartesian equation of the curve given by £ = 6cosf, y = 6sin6fis MHT CET 2020 (12
Oct Shift 1)

Options:

Az’ +y? =36
B.z2+y*=5
C.z24+y2=25
D.z2+y>=6
Answer: A
Solution:

On squaring and adding both given equations, we get
z? + y* = 36 cos? 6 + 36sin* 6

= 36 (cos2 6 + sin’ 0)
z? +y* = 36

Question78
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The intercept on the line y = x by the circle z? + y?> — 2z = 0 is AB . The equation of the
circle with AB as a diameter is ...... MHT CET 2019 (Shift 2)

Options:
Az?+y+z+y=0
B.zl+y?—z—y=0
Cz2+y?—-3z+y=0
D.z22+y’+3z—-y=0
Answer: B

Solution:

We have equation of line y = x and equation of circle 2% + y? — 2z = 0
Y,

y=X
X' -
0 (0. 0 \{'y 'X
P 4y?-2x=0
Yi

Now, intersecting points of given line and circle
z?+ 22— 22 =0

=222 -2z =0

= 2z(x —1)=10
=x=0,1
When x =0 then y =0 when x =1 theny = 1

.. Coordinates of end points of diameter AB are (0, 0) and (1, 1)

.". Required equation of circle with diameter AB
(z—0)(z —1)+(y—0)(y—1)=0

=22 -2+9y —y=0

szl +yl—z—y=0

Question79

The equation of the circle concentric with the circle z? + y> — 6z — 4y — 12 = 0 and
touching MHT CET 2019 (Shift 2)

Options:
Ax?+y?—6z—4y+4=0

B.z2+y?—6x—4y+9=0
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C.z?49y?>—6x—4y—4=0
D.z2+y?—6z—4y—9=0
Answer: A

Solution:

Given equation a circle

> +y? -6z —4y—12=0.... ()

Centre of circle (1) is (3, 2)

Equation of circle concentric with circle (i) and touching the Y-axis is
(z—3)"+(y—2)"=(3)’

=x>+9—6x+y*+4—4y=9

=2 +y?—6x—4y+4=0

Question80

The sides of a rectangle are given by x = +a and y = +b . Then equation of the circle
passing through the vertices of the rectangle is MHT CET 2018

Options:

A 2? +y? =a?

B. 22 + y? = a® + b?

C.z2 —y?>=a’ b
D.(z—a)’ + (y—b)® = a® + b?
Answer: B

Solution:

{-a,b) X = b [a.b)

{-a,-b) (a.-b)
Now Equation of circle (a, b) and (-a, -b) as extremities of its diameter 1s
(x—a)(x+a)+(y—b)(y+b) =0
$w2—a2+y2—b2:0
— 22 4y = a2 + b

Question81

The equation of the circle whose diameter is common chord to the circles
22 +y? 4+ 2azx +c= 0and 2 + y? + 2by + c = 0 is MHT CET 2012
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Options:

2a%b
a?+b?

2ab?

2 2
Az +y T

T+

yte=

B.m2+y2— 2ab2$— 2a2by+C:O

a?+b? a?-+b?
2ab? 2a%b
C.z? +y2 + a;ib?m—i_ azibzy'i'c =
2ab? 2a%b
D.2? +y’+ 2w — Sy +e=0
Answer: C
Solution:

let Sy =z +y? + 2ax +¢c=0
and Sy =22 +12+ 2y +c=0

Equation of common chord as a diameter of the third circle

SI—SQ=0
ar —by=10
_M 7
Y= b

On putting the value of ¥ in Eq. (i). we get

:2—1-(%) +2ax+c=10
(a® + b?) 2% + 2ab’z + cb* =0

Let &y and x5 be the roots of the equation.

2ab”
T+ T2 = mandmlzgz %

Similarly, (a® + b*) y* + 2ba”y + ca® = 0

Let g and yp be the roots of the equation -, 3 +1y2 =

en?
and ke = 5 m

2a’h
a7

Mow, the required equation of third circle (€ — z1) (2 — z2) + (y— ) (V—1) =0

o — (T + T2) T+ 21T + 17 — (1 + W)Y
+inye =0

2ab? 2ba®
32+y2+ailb}-:r+ﬁ-*y

Get More Learning Materials Here : &

ucnrene €9

@g www.studentbro.in



ci? ca? —0

+u‘*|b‘E b
2 2 2ab® 2a’h
=T+t aop ttag-V
c(a?+5?) .
(a®+%) =0

2
=:-:c2+y2+[a?b;?].a:—i—[;‘“_;].y—i—c:ﬂ

Question82

If (3, \AA)) and (5, 6) are the conjugate points to the curve z2 4 y? = 3, then AAA)\ is MHT
CET 2012

Options:
A -1
B.1

C. -2
D.2

Answer: C

Solution:

It the (3, AAAA) and (5, 6) are the conjugate points to the curve =2 + y® = 3, then

TiTy + Y1y = 3
= (3)(5)+ (AAAN)-(6)=3

= 154 6(AM) = 3
= 6(AMN) = —12

= A = -2

Question83

The equation of the pair of tangents at (0, 1) to the circle 2> + y* — 22 — 6y + 6 = 0 is MHT
CET 2012

Options:

A3 (22 —y?) +4oy— 4z —6y+3=0
B.3y? +4zy —4x —6y+3 =0

C.322 4 4zy — 4z — 6y +3 =0

D.3 (2% +y?) + 4oy — 4z — 6y +3 =0

Answer: B
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Solution:

letS=x+9y> -2z —6y+6=0

P (zy,3) = (0,1)
S =m".f+yf—2.7:1—6y1+6=0
—(0) + (1)* — 2(0) — 6(1) +6

o ~1-6+6=1

T=z-z,+y-y—(T+z) - 3(y+wm)+6
=z-(0)+y(1)—(z+0)—-3(y+1)+6

—0+y—z—3y—3+6
=—z—2y+3

=T = (—z—29+3)?
=(—z—2y)* +9+6(—z—2y)
—z% + 4 4 4y + 9 — 6z — 12y
.. Equation of the pair of tangenis S - §; = T2
(2 +9* — 2z — 6y +6) (1)

=2+ 47 +4dzy — 6z — 12y + 9

=3y +4ry— 4z —6y+3=0

Question84

The angle between a pair of tangents drawn from a point 'P' to the circle
z2 4+ y% + 4z — 6y + 9sin’ a + 13 cos? a = 0 is2a. The equation of the locus of the point P

is MHT CET 2011
Options:
Az?+y?+4z—-6y+4=0
B.22+y?+4z—6y—9=10
C.z?4 9y’ +4zx—-6y—4=0
D22+ y2+4c—6y+9=0
Answer: D

Solution:

The equation of a given circle is

22 4+ y? + 4z — 6y + 9sin*a + 13 cos? a = 0

.. Centre A(—2,3) in AABP,

2sin «

sina =

v (h+2)%+ (k — 3)2
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{h i) £

= (h+2)?+(k—3)?=4= h®’+ k?+4h — 6k + 9 = OHence, the
required locus of P(h, k) is

2+ vy 4+ 4z —6y+9=0

Question85

If the circles =2 + y2 + 2z + 2ky + 6 = 0, x° + y* + 2ky + k = 0 intersect orthogonally, then
kis MHT CET 2011

Options:
A.20r—-3/2
B. —2o0r—-3/2
C.20r3/2
D.—-2o0r3/2
Answer: A

Solution:
Since, circles cut orthogonally, if

Qgg'+2ff' =c+c

— 0+2k>=6+k
= 26> —k—6=0
= (2k+3)(k—2)=0

= k=2o0r—-3/2

Question86

The equation of a circle which has a tangent 3z 4 4y = 6 and two normals given by
(x —1)(y —2) = 0is MHT CET 2011

Options:
A (z-3)72+(y—4)?2 =5

B.z? 49?4z —2y+4=0

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



Ca?4+y?—2x—4y+4=0
D.z2+9y? -2z —4y+5=0

Answer: C

Solution:

(z-1)(y—2)=0

= x—1=0andy—2=0
. 3(1)+4(2)-6
Radius = ~ e
—5_1
= =

.". Equation of the circle is
(z—-1)2+@y—-2)?%=1

or 24y’ —2x—4y+4=0

Question87
The equation of normal to the curve z2 + y> = r? at p(#) is MHT CET 2010

Options:

A.xsinf —ycosf =0
B.zsinf + ycosf =0
C.xcosf ysinf=0
D.xcosf+ ysinf =0

Answer: A

Solution:

Equation of normal is —%, = -2
cos sin @

xsinf —ycosf =0

Question88
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The equations of the tangents to the circle 22 + y> — 6z + 4y = 12, which are parallel to the
straight line 4z + 3y + 5 = 0, are MHT CET 2010

Options:

A3x—-4y—19=0,3z —4y+31=0
B.4r+3y—19=0,4c+3y+31=0
Cd4r+3y+19=0,4z+3y—31=0
D.3z -4y+19=0,3z —4y+31=0

Answer: C
Solution:

Let equation of tangent be 4z + 3y + k = 0 centre of the circle is (3, —2). Then,

4382 +k
v-ﬂ_ngTlJrTz_}ivWEI ‘
= 6+k=425
= k=19and —31

Hence, the tangent are 4z + 3y + 19 =0and 4z +3y— 31 =10

Question89

Let the equation of circle is 22 + y?> — 6z — 4y + 9 = 0. Then the line 4z + 3y — 8 =0 is a
MHT CET 2010

Options:

A. tangent of the circle
B. normal of the circle
C. chord of the circle
D. None of the above

Answer: A

Solution:
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Givencircleisz? +y* — 6z — 4y +9=10
C=(3,2),r=2

Ifline 4z + 3y — 8 = 0 is a tangent to the circle, then

4(3) +3(2) - 8| )
V1610 -

Hence, it is a tangent of the circle.

Question90

If m; and m, are the slopes of tangents to the circle > + y* = 4 from the point (3, 2), then
mq — mo is equal to MHT CET 2009

Options:
A 2
B. L

3
C. 5
D.0
Answer: B

Solution:

Equation of pair of tangents is §5; = T'2
= (2 +1* —4)(9+4—4) =3z +2y—4)°
= 5y? + 16y — 12zy + 24z — 52 =0

2h 12

mtme = =

and mymg =10

Now, My — Mg = \/(ml +my)? — d4mym,

Question91
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The equations of the tangents to the circle z2 + y> = 13 at the points whose abscissa is 2 ,are
MHT CET 2008

Options:

A2z +3y=13,2z — 3y =13
B.3z 4+ 2y =13,2x — 3y = 13
C.2x+3y=13,3z — 2y =13
D. None of the above

Answer: A

Solution:

Let the point be (2, y; ), then

2 +y; =13
= Yy = 13

Hence, the required tangents are 2z + 3y = 13

Question92

If one end of the diameter is (1, 1) and the other end lies on the line z 4+ y = 3, then locus of
centre of circle is MHT CET 2008

Options:
Azt+y=1
B.2(z—y) =5
C.2x+2y=5

D. None of these

Answer: C
Solution:

Let the other end be (¢, 3 — t). So, the equation of the variable circle is

(z—1)(z—t)+(y—1)(y—3+¢t)=0
S22+’ —(14+t)z—(4—t)y+3=0

.. The centre (a, B) is given by
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1+t —t
a = —I_ 318_

= 2a+28=5

Hence, the locus is 2z + 2y = 5

Question93

The area of the circle centred at (1,2) and passing through (4, 6), is MHT CET 2007
Options:

A. 57 sq unit

B. 10 sq unit

C. 257 sq unit

D. None of these

Answer: C

Solution:
The equation of a circle centred at (1, 2) and passing through (4, 6) is
(z—1)°+(y—2)*=(4-1)*+ (6 -2)°

> a4y’ —2x—4y+1+4=9+16
= z24+y?—-2x—4y—20=0

Now, radius

- \/(—1)2 +(—2)% +20
=1+4+20=5

Area of circle = wr?= 25 sq unit

Question94

A line is drawn through a fixed point P(q, ) to cut the circle z? + y?> = r? at A and B. Then
PA - PBis equal to MHT CET 2007

Options:
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A (a+B)?—1r?
B.a?+ B2 —r?
C.(a—B)?+r?

D. None of the above

Answer: B

Solution:
The equation of any line through the point P(«, ) is

a:—a_y—B_
cosf  sinf =k (say)

Any point on this line is
(a4 kcos8, 8+ ksin6)
This point lies on the given circle, if
(a+ kcos0)? + (B + ksinf)? = r?
or k? + 2k(a cos § + Bsin 6)

+a?+ 82 -1 =0

Which being quadratic in k, gives two values of k. Let PA = k;, PB = ks, where

k1, ko are the roots of Eq. (i), then

PA-PB=kiky=0a>+p%—1r?

Question95

If the points (2,0), (0,1), (4,5) and (0, ¢) are concyclic, then the value of cis MHT CET

2007

Options:
Al

14
B. &
C.5

D. None of these
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Answer: B

Solution:

The equation of the circle passing through (2, 0), (0,1) and (4, 5) is
3(z°+y%) — 13z — 17y +14 =0

This passes through (0, c).

532 —17c+14=0
= c:1,13—4

Since, ¢ = 1 is already there, for point (0, 1). Therefore, we take ¢ = 4.
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