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1. A man is walking on a straight line. The arithmetic mean of the reciprocals
of the intercepts of this line on the coordinate axes is % Three stones

A, B and C are placed at the points (1,1), (2,2) and (4, 4) respectively. Then
which of these stones is/are on the path of the man?

v) A Bonly
X) B. gonly
X) C. thethree

X) D. conly
(Oab)

P(h.k)

+=1

x
a
h
a

y
b
k
b

1

277 1

and

1 1 1
L—t === (2
Lot EE S (2)
From (1) and (2)
Line passes through fixed point B(2, 2)
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2. Inatriangle PQR, the co-ordinates of the points P and @ are (—2,4) and
(4, —2) respectively. If the equation of the perpendicular bisector of PR is
2z —y + 2 = 0, then the centre of the circumcircle of the APQR is:

v) A (-2,-2)
x) B. (0,2)
x) C. (-1,0)
x) D. (1,4)

P(-2, 4)

Q(4, -2) R

Perpendicular bisector of PR is

20 —y+2=0---(1)

Mid-points of PQ is M = (1,1)

Equation of perpendicular bisector of PQ is

y_1:_< 4+2>(w_1)

-2-4

Therefore, circumcentre is point of intersection of the two perpendicular
bisectors i.e., (—2, —2)
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3. Let A(-1,1),B(3,4) and C(2,0) be given three points. A line y = ma, m > 0,
intersects lines AC and BC at point P and @ respectively. Let A; and A, be
the areas of AABC and APQC respectively, such that A; = 34, then the
value of m is equal to :

x) A 4
15
v 4 B. 1
X C. 2
X D. 3
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A(-1,1)

B(3, 4) c(2, 0
/Q (2, 0)
Y = mx
1 -1 1 1
A; = Area of AABC = 3 2 0 1
3 4 1
13
A = —
= Ay 3

1
Equation of line ACisy—1= _5(33 +1)

2 2
Solving it with line y = mz, we get P 3 m
3Im+1 3m+1

Equation of line BCisy — 0 = 4(z — 2)

Solving it with line y = ma, we get Q < -8 , _8m>
m—4 m-—4

2 0 1
2 2
1 ™ oql o4, 13
Ay = Area of APQC = —| 3m+1 3m+1 e N —
2 3 6
-8 —8m 1
m—4 m—4
26m? 1
N m _ B
3m?2 —11lm—14 6

= 12m? = +(3m? — 11m — 4)

Taking +ve sign,

9m?2 + 11m + 4 = 0 (Rejected .- m is imaginary)
Taking —ve sign,

15m2—11mz4:0

=m =1, 5

=m=1asm>0
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4. The number of integral values of m so that the abscissa of point of
intersection of lines 3z + 4y = 9 and y = mxz + 1 is also an integer, is:

x) A 3
v) B.
x) C. 4
x) D. |

3z +4(mx+1)=9
= z(3+4m) =5
5

3+4m
= (3 +4m) = +1,+5
=4m=-3+1,-3+5
= 4m = —4,—2, 8,2
1 1
- -2, =
2 2
Two integral value of m.

= m=—1,—

5. If C be the centroid of the triangle having vertices (3, —1), (1,3) and (2, 4).
Let P be the point of intersection of the lines « + 3y — 1 = 0 and
3z — y+ 1 = 0, then the line passing through the points C and P also
passes through the point :

x) A (—9,-7)
v) B. (-9,-6)
x) C. (7,6)

x) D (9,7)

1+2 -1 4
Coordinates of C' are (3 il 3 il , +33 il ) =(2,2)

Point of intersection of two lines
r+3y—1=0and3xz—y+1=0

—1 2
is P — =
(53

Equation of line CPis 8z —11y+6 =0
Point (-9, —6) lies on CP.
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6. The locus of the mid-points of the perpendiculars drawn from points on the
line, x =2y tothelinex =yis:

x) A 2:-3y=0
X) B. 3:—2y=0

v) C 50-7y=0

X) D 7x—5y=0

-
Let R be the mid-point of PQ whose locus is (h, k)

PQ is perpendicular to line y = z

.. Equation of the line PQ can be writtenasy = —z + ¢

y=—x +cintersects y =z at Q) <§, %)
. 2

y = —x + cintersects z = 2y at P (—C, %)

3
7
.". Coordinates of midpoint isR —c, s¢
12" 12
Locus of R: h = E,k: Sc
12 12

=bh—-Tk=0
.. locus of required equationis 5z — Ty =0
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7. Two sides of a parallelogram are along the lines 4z + 5y = 0 and
7x + 2y = 0. If the equation of one of the diagonals of the parallelogram is
11z 4+ 7y = 9, then other diagonal passes through the point

v) A (2,2
x) B. (2,1)
X C. (1,3)
x) D. (1,2

A(0,0) A4x+5y=0 BN
lIx+T7y=9

On solving equation 4z + 5y = 0, 7z + 2y = 0 and 11z + 7y = 9, we get
2
Coordinate of D = (_ 7>

33

. 5 4
Coordinate of B= | — ——
3 3

272
Equation of other diagonal AC : y =z
.. Point (2, 2) lies on other diagonal

.". Mid pointof BD = M = (1 1)
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8. Leta,b,c be in arithmetic progression. Let the centroid of the triangle with

1
vertices (a,c), (2,b) and (a,b) be <?O, %) . If a, B8 are the roots of the

equation az? 4 bz + 1 = 0, then the value of o® + 82 — af is

x) A 1
256
x) B. 69
256
x) C. 69
256
V D. _71
256
2b=a+c
2a + 2 10 2b+c T
= —an - —
3 3 3 3
=a=41
2b+c=7 } solving the two equations,
2b—c=14
11 3
b= Lande= >
rande= 2

. iy 11
.. Quadratic equation is 422 + ~ 1=0

121 3 71

.. The value of 2 _38qf8=—2-_“—_ "~
(a+ﬁ) ap 256 4 256
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Let A(a,0), B(b,2b+ 1) and C(0,b), b # 0, |b| # 1, be points such that the
area of triangle ABC'is 1 sq. unit, then the sum of all possible values of a
is

x) A %
b+1
v) B, 20
b+1
x) c. 2%
b+1
x) D. 20
b+1

1a 0 1

Area = Eb 26+1 1||=1
0 b 1

= (a(2b+1 —b) — b(—b)) = +2
=alb+1)=42-b

2 - -2 b

br1 o bl

=a=

—2-b>+2-b" 20
b+1 Cb+1

Sum of values of a =
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10. Let the centroid of an equilateral triangle ABC be at the origin. Let one of
the sides of the equilateral triangle be along the straightline z + y = 3. If R
and r be the radius of circumcircle and incircle respectively of AABC, then

(R+ r) is equal to

X A. 2\/5
X C 7\/5
v) D. i_
V2
A
(0, 0)
R r
30°
B X+y =3 Cc
_lo+0-3] 3
V2 V2
sin!‘SOO:L:l
R
= R=2r
=r+R=3r
9
r+R=—
NG
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11. The image of the point (3,5) in the line z—y+ 1 =0, lieson :

v) A
x) B.
x) C.
x) D.

(-2 +(y—4 =4
(x—4)2+(y+2)?>=16
(z—4)7+(y—4)* =8

(x—2)?+ (y—2)* =12

Image of P(3,5) onthe line z—y+1=0is

z—3 y—5 —2B-5+1)

1

-1 2
x=4,y=4

..Image is (4,4)
Which lies on
(@ =2+ (y— 4 = 4
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12. Let the equations of two sides of a triangle be 3z — 2y + 6 = 0 and
4z + 5y — 20 = 0. If the orthocentre of this triangle is at (1, 1), then the
equation of its third side is :

X) A 122y — 262 —1675=0
v) B. 262 -122y—1675=0
x) C. 26x+6ly+1675=0

x) D. 122y4 26214 1675 =0
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Let equation of side AB: 3z —2y+6=0 ...(1)
and equation of side BC : 4z +5y—20=0 ...(2)

O is the orthocentre.
A

Slope of line AB is ;

~
Line CE is perpendicular to AB

2
So, slope of line CE is -3
.. Equation of line CE is
2
(y—1)= —g(:c—l)
=2z +3y—5=0 ...(3)

From Equations (2) and (3),

35
z 2,y

4
Now, slope of line BC'is -7

.. Slope of line AF is %
Thus, Equation of line AF'is
y—1= %(a: —1)

= br—4dy—1=0 ...(4)

From Equations (1) and (4),

66
z=-13, y= 7

Thus, the coordinates of A is <—13, —%) and coordinates of B is

35
e |
(30)

66
. Coy+10 0+
.. Equation of AB is =
35 35 413
€r — — —
2 2

= 26z — 122y — 1675 = 0
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13. A point P moves on the line 2z — 3y + 4 = 0. If Q(1,4) and R(3,—2) are
fixed points, then the locus of the centroid of APQR is a line :

X) A. Dparallel to x-axis
X) B. parallel to y-axis
x) C. with slope %

2
v) D. with slopeg

P(h k)

(1,4) c(a.p)

Let the centroid of the APQR is C(«, )

1
a:—h+3+3:>h:3a—4
4+ k—2
ﬂ:?:k:&@—z

P(h, k) passes through the line 2z — 3y +4 =10
5 23a—4)—-3(38-2)+4=0
= 6a—98+2=0

Hence, the locusis 6z — 9y +2 =0

-sloe—6—2
S SOPe =973
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14. A triangle ABC lying in the first quadrant has two vertices as A(1,2) and
B(3,1). If ZBAC = 90°, and ar(AABC) = 5+/5 sq. units, then the abscissa
of the vertex C'is

v) B 14125

’ C(a,b)

A(1,2) B(3.1)

0

Since /BAC = 90°
S.MgC - MAB = -1
b—2 2-1

a—1 1-3
b—2
=2

a—1
—b=2a (1)
Area of triangle ABC = 5+/5
%xx/gx Vie—-1)2%2+ (-2 =55
= 4y/(a—1)2+ (b—2)? =10
= /(a—1)2+4(a—1)2 =10
= v5(a—1) =10
.'.a:1—|—2\/3

=
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15. A straight line L at a distance of 4 units from the origin makes positive
intercepts on the coordinate axes and the perpendicular from the origin to
this line makes an angle of 60° with the line z + y = 0. Then an equation of
the line L is :

X) A (VB+lz+(V3-1)y=82
v) B (V3—1)z+ (V3+1)y=28v2
X) C VBrty=8

N

OA=p=14
z + y = 0 makes an angle of 135° with the positive z-axis.

Equation of the line L in perpendicular form is
xcosf+ysinfd =p

= xcosT75° + ysin75° = p

;»x(ﬁ_1>+ <\/§+1> 4
2v/2 Y 2v/2

= z(V3-1)+y(vV3+1) =82
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16. In the circle given below, let OA = 1 unit, OB = 13 unitand PQ 1 OB.
Then, the area of the triangle PQ B (in square units) is :

?’

O\A B
Q

> X

x) A. 261/3
b 4 B. 242
v) C 23
b 4 D. 26v/2

13
OC = 5 = 6.5

AC =CO - A0
=65—-1=5.5

In APAC

PA = +/6.52 — 5.52
= PA=+12
= PQ =2PA =212

Now, area of APQB = %x PQ x AB

1
= Ex 2v/12 x 12

=12y/12
= 244/3 sq. units
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17. Let A(1,4) and B(1, —5) be two points. Let P be a point on the circle
(z —1)%+ (y — 1)® = 1 such that (PA)? + (PB)? have maximum value, then
the points P, A and B lie on:

X) A. aparabola
v ) B.  astraightline
x) C. ahyperbola

X) D. anelipse
y A(14)
¢

P(1+cos0,1+s1n0)

B(1,-5)
. PA? = cos? 0 + (sinf — 3)> = 10 — 6sin §
PB? = cos? 6+ (sinf + 6)> = 37 4 12sin @

PA>+ PB?| =47+ 6sin0|
s

=0=—
2

.. P,A,Blieontheline z = 1.
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T1
T2

X

X

X

v

—=a

18. Let r; and r2 be the radii of the largest and smallest circles, respectively,
which pass through the point (-4, 1) and having their centres on the
circumference of the circle z? 4+ y? + 2z + 4y — 4 = 0. If

+ b4/2, then a + b is equal to:

A.
B.
C.

D.

_ 2
r 3VZ43 VIl (v2+1)

11

5

Given circle equationis C = (z+1)* + (y+2)° =9

Distance between (-1,-2) and (-4,1) is v/3% + 3% = V18
Maximum radius of required circle r; = v/18 + 3
Minimum radius of required circle r, = /18 — 3

o 3/2-3 v2-1 1

=3+4+22
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19. Let the lengths of intercepts on z-axis and y-axis made by the circle
2% +y? + ax + 2ay + ¢ = 0, (a < 0) be 2¢/2 and 24/5, respectively. Then the
shortest distance from origin to a tangent to this circle which is
perpendicular to the line z 4+ 2y = 0, is equal to :

X A. V10
v B. NG
b4 C. Vi1
X D. V7

a2
2-Z—c:2¢§

= aZ —dc = 2,/2

=a’—4c=8 ...(1)
202 —c =25
=a’—c=5 ...(2)

Solving (1) and (2),

3c=-3=c=-1

a?=4=a=-2

So, the circleis 2> +y?> — 2z —4y —1 =10

Equation of tangent: 2z —y+ A =0
.. Perpendicular distance from centre to tangent = radius

2—24+ A
N _
Ve o
= A= £+/30
. Tangents are 2z — y 4+ /30 = 0

v 30
Distance from origin = —= /6
V5
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20. Let the tangent to the circle z? + y? = 25 at the point R (3, 4) meet z—axis
and y—axis at points P and @, respectively. If r is the radius of the circle
passing through the origin O and having centre at the incentre of the triangle
OPQ, then % is equal to :

v) A. @
72
x) B. 958
66
x) C. 125
72
x) D. 529

64
Given equation of circle : 22 + y2 = 25

.. Tangent equation at (3,4), T': 3z + 4y = 25

L)

A
q\125

hli‘ﬁ_’l/

P
\N >X
(Dr D]E 25 }F\
< DR
Incentre of AOPQ
25 25 25 25
—_ X — _ X —
I 4 3 3
CINE I A
3 4 12 3 12

625

625

(75+ 100 + 125" 75+ 100 + 125

-

25 25

12’ 12,

)

.. Distance from origin to incentre is r.

e (B (B 65
-\ 12 12) ~ 72

Therefore, the correct answer is (1)
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21. Choose the correct statement about two circles whose equations are given
below:
2?2+ y? — 10z — 10y +41 =0
22+ 92— 222 — 10y +137=0

X ) A. circles have no meeting point
X ) B. circles have two meeting point
v ) C. circles have only one meeting point

X D. circles have same centre

Let S1: 2% +y* — 10z — 10y +41 =0
= (z—-5)2+(y—5)2=9

Centre (C1) = (5,5)

Radius r; =3

So:x?+y?—22¢ — 10y +137=10
= (z— 112+ (y—5)?=9
Centre (C2) = (11, 5)

Radius r, = 3

Distance (C1C2) = /(5 — 11)2 + (5 — 5)?
Distance (C;C5) = 6

rit+re=3+3=6

.. Circles touch externally.

Hence, circle have only one meeting point.
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22. LetS;:z2+y?=9and Sy : (z —2)° +y% = 1. Then the locus of center of a
variable circle S which touches S; internally and S, externally always
passes through the points:

x) A. (l,j:£>

2 2

v) B. (2, ii)
2

x) C. (1,+2)

X D. (07 i\/g)
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Si:x?+ y2 =9
Sy:(x—2)7+y2=1

The centre and radius are
Cl : (0,0),7"1 =3

02 . (2,0),7‘2 = ].
Let centre of variable circle be Cs(h, k) and radius be r

A
CS
>
c| \ ¢,
CgCI =3-r
0203 =1 +r

C5Cy + CoC3 = 4

> VPt R+ -2+ k=4

= Vh—22+ kK =4—VRZ+ K

= (h =22+ kK =16+ h> + k> — 8/h? + K2
= —4h+4=16 -8R+ k2

= h+3=2/hA2+ k2

= h% + 6h + 9 = 4h2 + 4K?
= 3(h —1)% + 4k = 12

:>k:i\/§\/1— (%)2

From the given options

(2, i%) satisfies it.
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23. Choose the incorrect statement about the two circles whose equations are
given below:
2 4+ y? —10x — 10y + 41 =0 and 2> 4+ y? — 16z — 10y + 80 = 0

x ) A. Distance between two centres is the average of radii of both the
circles.

X ) B. Circles have two intersection points.
v ) C. Both circles centres lie inside region of one another.

X ) D. Both circles pass through the centre of each other.
Given circles are
Sp:x?+y?— 10z — 10y +41 =0
Sy x4+ y?2—16x —10y+80=0

Center and radius of the circles
Cl = (5,5), r = 3

Oz = (8,5), ro =3

Distance between the centers is
3— r1+ T2

2

C1Cy=3,r1+712="6, |11 — 72| =0

= 7r1+re > C1Cy > |7°1 —7“2|
The circles intersect at two points.

Position of C1(5,5) in So =0
25+25—-80—-50+80=0

Position of C»(8,5) in S1 =0
64425-80—-50+41=0

Both circles pass through the centre of each other.
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24. Let A= {(z,y) € R x R[22 + 2y* — 2z — 2y = 1},
B ={(z,y) € R x R|42?® + 4y*> — 16y + 7 = 0} and
C={(z,y) e Rx R|z? +y? — 4z — 2y + 5 < r’}.

Then the minimum value of |r| such that AU B C C is equal to:

2
2

X D. 3+\/ﬁ
2
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A={(z,y) € R x R|22? + 2y* — 2z — 2y = 1},

, o 1
Equation of circle is 22 + y> —z —y — 5

11
Centre of circle, C1 = | — =
2" 2
and radius, r; =1
B ={(z,y) € R x R|42* + 4y* — 16y + 7 = 0}
. . . 7
Equation of circle is 2® + y? — 4y + 7-0
Centre of circle, Cy = (0, 2)

. 3
and radius, ry = 5

C={(z,y) e R x Rlz? +y?> — 4z — 2y + 5 < r?}
Equation of circle is (z — 2)? + (y — 1)* < r?
Centre of circle, C; = (2,1)

and radius, r3 = |r|
AY x2+yz—4y+Z=0

x-2)?+(y - 12=r2

{
<V

~# N
1
x1+y2—x-y~520

v

From diagram it is clear that C5C, <

r—g{zﬁ

%
.
2

=

Case (1) :
r—%Z\/g
3+25
7> —
2
Case (2) :
r—%ﬁ—\/g
3-25

=r<

Which is not possible.

3+25

o Tmin = D)
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25. Acircle C touches the line z = 2y at the point (2, 1) and intersects the circle
C1: z? +y? + 2y — 5 = 0 at two points P and Q such that PQ is a diameter
of C:. Then the diameter of C'is

x A- /285
X B. 15
b 4 C. 415

Family of circles(C) touches the line = 2y, at point (2,1)
C:(z—22+w—12+ Xz —2y)=0---(2)
Cy: 22 +y? + 2y — 5 = 0 has cemtre (0, —1).

Common chord PQ is

PQ:C—-C1=0
=PQ:(z—22%4+(y—12+ANz—2y)—2?—y2—2y+5=0
= PQ:ax(A—4)+y(—2A—4)+10=0

- (0,—-1) lies on PQ, then

=0+ (2X+4)+10=0

=>A=-7

Putting A = —7 in equation (7)
(z =2+ (y—1)* - 7(z —2y) =0
:>m2—|—y2 11z +12y+5=0

245 \/245
=4/—+36—-5=
r= \/ + 4 9

Diameter of C, d = 2r = /245 = 7/5
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26. If y+ 3z = 0 is the equation of a chord of the circle, z? + y*>- 30z = 0, then
the equation of the circle with this chord as diameter is

X) A 2212 32-9y=0
X) B 2241424132+ 9y=0
v) C 2212 3:49y=0

X) D 22492 43:—-9y=0
y+3z=0
22+ 9?2 —30z =0
= 22 + (=3z)%> — 30z = 0
= 10z(z —3) =0
=x=0,3
=z=0y=0 z=3,y=-9
Equation of the circle whose end points of the diameter are (0, 0) and
(3,—9)is
(z=3)(z-0)+(y+9)(y-0)=0
=22 +y?-3z+9y=0

[BBYJu's
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Subject: Mathematics

1 (2n — 1) .
" Lettana,tan g, tany; a, B,y # T,n € N be the slopes of three line

segment OA, OB and OC, respectively, where O is origin. If the
circumcentre of A ABC coincides with origin and its orthocentre lies on y—
cos 3a + cos 383 + cos 3y

cos a cos 3 cosy

2
axis, then the value of ( > is equal to

Accepted Answers

144 144.0 144.00
Solution:

As origin is circumcentre, so
OA=0B=0C=R

The coordinates of the vertices of the triangle are
A = (Rsina, Rcos )

B = (Rsinf, Rcos )

C = (Rsin~, Rcos")

Since orthocentre and circumcentre both lies on y—axis, so centroid also
lies on y—axis

Rlcosa + cos B+ cosy] =0

= cosa + cos B+ cosy =0

= cos® a + cos® B+ cos® v = 3 cos a cos Bcosy
Now,
cos 3a + cos 38 + cos 3y

cos a cos 3 cosy

4 (cos® o + cos® B+ cos®y) — 3 (cosa + cos B + cos )

cos a cos 3 cosy
=12
cos 3a + cos 383 + cos 37\ 2
] ( b 7) — 144
cos a cos 3 cosy
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2. Leta point P be such that its distance from the point (5, 0) is thrice the
distance of P from the point (-5, 0). If the locus of the point P is a circle of
radius r, then 472 is equal to

Accepted Answers

56.25 56.250
Solution:

Let P be (h, k), A(5,0) and B(—5,0)
Given PA = 3PB

= PA? = 9PB?

= (h—5)*+ k> =9 [(h+5)*+ k]
= 8h? + 8k% + 100h + 200 = 0

. 25
. Locus of P is 22 + y2 + (7) z+25=0

2
Centre = <_T5’ 0)

65 22
16 16
225 225
A2 — 4 x 222 222 5g 95
" “ 16 4
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3. Let ABCD be a square of side of unit length. Let a circle C; centered at A
with unit radius is drawn. Another circle Cy which touches C; and the lines
AD and AB are tangent to it, is also drawn. Let a tangent line from the point
C to the circle C; meet the side AB at E. If the length of EB is a + /30
where a, 8 are integers, then a + g is equal to

Accepted Answers

1 1.0 1.00

Solution:

Copyright © Think and Learn Pvt. Ltd.



N\
D(0,1) C(1,1)
r C 90°—¢"‘
: 45
I
45 o
; ........ : >
] A(0,0) M E  iB(1,0)
(i) V2r+r=1
1
r=—
V2+1
r=+2-1
(3) CCr=2v2—-2=2(v/2-1)
. V2-1
From ACC2N =singg = ——
2(v2-1)
= ¢ = 30°
(i31) In AACE, from sine law,
AE _ AC
sin¢y  sin105°
iAE:lx V2 .2¢/2
2 V3+1
= AFE = 2 =v3-1
V3+1

EB=1-(/3-1)=2-3
Hence a =2,6= -1

=a+pf=1
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4. Let B be the centre of the circle 2% + y*> — 2z + 4y + 1 = 0. Let the tangents
at two points P and @ on the circle intersect at the point A(3,1). Then

(areaAAPQ) .
- | —————— ] is equal to
areaABPQ

Accepted Answers

18 18.0 18.00

Solution:

A(3,1)
Q

Let L = length of tangent from A to the circle and R = radius of circle
/PAB = /BPQ =80

1
= area of APAQ = 2- 5 Lsin@ - Leosd = L?sinf cos 6

1
area of APBQ =2 - 3 Rsinf- Rcos® = R?sinfcos b
area of AAPQ  L?

area of A BPQ B E
Now, L =+v/S1=v3+12—-2x3+4x1+1=3

Hence,

and R =2
area of AAPQ 3\ 2

= 8 x =8x | =] =18
area of ABPQ 2
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