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DAY THIRTY

Unit Test 4

(Coordinate Geometry)

1 The parabola y? = 4x and the circle (x - 6)° + y? =r? will
have no common tangent, then

(a) r>+/20 (b) r<+/20
(c) r>+/18 (d) r OW20,+/28)

2 ThelinesIx + my +n =0, mx + ny +/ =0and
nx +ly + m =0 are concurrent, if
(@ /+m+n=0 (b) I+m-n=0
(c)l-m+n=0 (d) None of these
3 If the latusrectum of a hyperbola through one focus
substends 60° angle at the other focus, then its
eccentricity e is
(a) V2 (b) V3 (c) V5 (d) V6
4 Set of values of m for which a chord of slope m of the
circle x? + y? =4 touches the parabola y? = 4x, is

0 10 O <1 [
(a) D_m,-J\E g2 -1 .0
2

H 2 H
(0) (=0, 1)U (%0 )
() =19
(d) R
5 If wis one of the angles between the normals to the
2
ellipse 2—2 + Z—Z =1 at the points whose eccentric angles
are® and It + 0, then 2 potw is equal to
2 sin 20
e’ e e e’
a b C d
@ ® NS ©Ze @

6 If in a AABC (whose circumcentre is origin), a < sin A,
then for any point (x, y) inside the circumcircle of AABC

1 1

a) |xy|< — b) | xy|> —

()\y\8 ()Iyl8
1 1

() —<xy<—

(d) None of these
8 2

7 If A(n,n?) (where, n ON) is any point in the interior of
the quadrilateral formed by the lines x =0, y =0,
3x+y -4 =0and 4x + y —21 =0, then the possible
number of positions of the point A is

(a) O (b) 1
(c) 2 (d) 3

8 The range of values of r for which the point
r r . . . ) .
5+ —,-3 +—§|s an interior point of the major
$5+ 7 > b j

segment of the circle x* + y? =16, cut off by the line
X+ y=2is

(a) (=,5v2)

(b) (42 - VT4, 542)

(c) (4J2 =14, 42 + J14)

d)

(d) None of the above

9 ABis a double ordinate of the parabola y? = 4 ax.
Tangents drawn to parabola at A and B meet Y-axis at A,
and B, , respectively. If the area of trapezium AA BB is
equal to 24 a®, then angle subtended by AB, at the focus
of the parabola is equal to

(a) 2tan™'(3) (b) tan™"(3)
(c) 2tan™ (2) (d) tan™ (2)

10 If two tangents can be drawn to the different branches of
2 2

hyperbola XT - yj =1from the point (a,a ?), then
(@) a0t 2,0 (b) a Ot 3,0
(c)alfeo = 2) (d)altew - 3

11 A hyperbola has the asymptotes
x +2y =8and x —y =0and passes through (2,1). Its
centre is

(@) (12 (b) (

2, 2)
(c) 17 (d) 2

U
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12 The equation of the ellipse having vertices at(+ 5, 0) and
foci at(x 4,0)is

(b) 4x2 +5y% =20

(c) 9x2 + 25y? =225 (d) None of these
13 The foci of an ellipse are (0, £ 1) and minor axis is of unit
length. The equation of the ellipse is
(a) 2x2 + y? =2 (b) x?2+2y? =2
(c) 4x2 + 20y? =5 (d) 20x2 + 4y? =5
14 The radius of the circle passing through the foci of the

2 2

ellipse % + % =1and having its centre at (0, 3) is
(a) 3 (b) 4
() V12 (d) %

15 If the straight lines 2x + 3y =1=0,x +2y -1 =0and
ax + by —1=0form a triangle with origin as orthocentre,
then (a, b) is given by

(@) (-3,3) (b) 6.4)
(c) (-88) (d) @7)

16 If P(1,0), Q(-1,0)and R (2, 0) are three given points,
then the locus of S satisfying the relation
SQ* + SR* =2 SP%is

(a) a straight line parallel to X-axis
(b) a circle through the origin

(c) acircle with centre at the origin
(d) a straight line parallel to Y-axis

17 The point(a®, a + 1) lies in the angle between the lines
3x -y +1=0and x + 2y =5 =0 containing the origin, if

(a) a0{ 3,00 %1@ () ali o ~ 3)0 %1@

(c)a[l% 3%@ (d)aD%poQ

18 The diameter of 16x° — 9y? =144 which is conjugate to

X =2yis
16 32
(a) y =% (b)y:?x
_ 16y _ 32y
C) Xx=—= d) x =222
(c) 9 (d) 5

19 The locus of poles with respect to the parabola y* =12x
of tangent to the hyperbola x* - y* =9is
(a) 4x* + y? =36 (b) x> + 4y* =9
(c) x* + 4y =36 (d) 4x* + y* =81

20 A point moves such that the area of the triangle formed
by it with the points (1, 5) and (3, — 7) is 21 sq units.
Then, locus of the point is
(a) 6x+y-32=0
(c) Bx-y-32=0

(b) 6x -y +32=0

(d) x+6y-32=0

21 The length of the latusrectum of the parabola
169 [(x —1)? +(y -3)°]1 =(5x —12y +17)%is

14 () 28 (c) 12 (d)

16
(a) —
13 13 13

13
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22 If two vertices of an equilateral triangle are (0, 0) and
(3, 34/3), then the third vertex is
(@) @, -3 (b) (=3,3)
(c) (-3,3V3) (d) None of these
23 Let ABC is a triangle with vertices
A(=1,4),B(6,-2)andC(-2,4). If D, E and F are the
points which divide each AB, BC and CA respectively, in
the ratio 3 : 1 internally. Then, the centroid of the ADEF is
(a) (3,6) (b) (1,2)
(c) (4,8) (d) None of these
24 A variable circle through the fixed point A (p, g) touches
the X-axis. The locus of the outer end of the diameter
through Ais
(a) (x-p)* =4qy (b) (x-q)* =4py
(c) (x = p)? =4qgx (d) (x-q)% =4px
25 The exhaustive range of values of a such that the angle
between the pair of tangents drawn from (a, a) to the

circle x? + y? =2x -2y -6 =0lies in the range % n@
is
(a) (0 =) ( 3,-10@E95)
(c) =2,-1)0(2,3) ( G,0002)
26 The four distinct points (0, 0),(2, 0),(0, —= 2) and (k, — 2)
are concyclic, if k is equal to
(a) O (b) -2 (c) 2 (d) 1
27 If a point P (4, 3)is rotated through an angle 45° in
anti-clockwise direction about origin, then coordinates of

Pin new position are
17 7 1
a y—= b —_— =
@ {5 75t ©) 75~ 70
1 7 1 7
c —_— = d y T ——=
© 7 75t @ i~ 758
28 The number of integral values of A for which the equation
x? + y? =2\ +2\y +14 =0represents a circle whose
radius cannot exceed 6, is
(a) 9 (b) 10 (c) 11 (d) 12
29 The slopes of tangents to the circle (x — 6)* + y* =2
which passes through the focus of the parabola y? =16x

b) (-
d) -

are
(a) + 2 (b) 1/2, -2
(c) -1/2,2 (d) =1

30 The range of values of n for which (n, —1) is exterior to
both the parabolas y* =| x| is
(a) (0, 1) (b) =11)
(c) (-1,0) (d) None of these

31 The parameters t and t' of two points on the parabola
y? = 4ax, are connected by the relation t = k*t'. The
tangents at these points intersect on the curve
(a) y* =ax (b) y* =k*x

(©) yz=aX§K+%§

(d) None of these
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32 Triangle ABC is right angled at A. The circle with centre A
and radius AB cuts BC and AC internally at D and E
respettvely if BD = 20 and DC =16 then the length of AC
equals.

(a) 6721 (b) 6V26 (c) 30 (d) 32

33 Ifthe line y —+/3x + 3 =0 cuts the parabola y? = x + 2 at

Aand B, and if P =(+/3,0), then PAIPBis equal to

(a) 2 +ﬁ% (b) 4@2-V3)
o 1 0O 3
@)4@;J® M)ZQ;JQ

2

2
34 If Sand S' are the foci of the ellipse )2(—5+i/—6 =1andPis

any point on it, then difference of maximum and minimum
of SP[&' Pis equal to
(a) 16 (b) 9 (c) 15 (d)25
35 The locus of a point which moves, such that the chord of
contact of the tangent from the point to two fixed given
circles are perpendicular to each other is
(a) circle (b) parabola

(c) ellipse (d) None of these
2
36 Tangent is drawn to the ellipse% +y? =1at

(3v/3 cos 8, sinB) gvhere,e O QJ g@g Then, the value of 6

such that sum of intercept on axes made by this tangent
is minimum, is

T T T T

a) — b) — c) — d) —

(a) 3 (b) 5 (c) 5 (d) 2

37 The condition for the line px + qy +r =0to be tangent to

the rectangular hyperbola x =ct, y = % is

(@ p<09g>0
(c) p>09g<0

(b) p>0g>0

(d) None of these

38 If the line x + 3y + 2 =0 and its perpendicular line are
conjugate w.r.t. 3x* = 5y? =15, then equation of
conjugate line is
(a) 3x -y =15 (b) 3x -y +12 =0
(c) 3x-y+10=0 (d) 3x-y=4

39 The product of the lengths of perpendicular drawn from
any point on the hyperbola x* - 2y? —2 =0to its
asymptotes, is

41 In atriangle ABC,if A(2-1)and 7x =10y +1 =0and
3x =2y +5 =0 are equation of on altitude and on angle
bisector respectively drawn from B, the equation of BC is.
(@) x+y+1=0
(b) 5x+y+17 =0
(c) 4x+9y+30=0
(d) x-b5y-7=0

a b c . .
42 If — -2 =\P +\ﬁ where a, b, c > 0 the family of lines
\bc c b Y

Jax ++/by ++/c =0 passes through the point.
(@ (1, 1) (b) -2 (c) =12 (d) =19

43 A series of ellipses E,,E, ,E,,....., E, are drawn such that
E touches E _, at the extremeties of the major axis of
E._, and the foci of £, coincide with the extremeties of
minor axis of £, _,. If eccentricity of the ellipse B
independent of x then the value of eccentricity is.

(a) % (0) *6; ‘
V5 +1 V5 -1
© % (@

44 If one of the diagonal of a square is along the line x =2y
and one of its vertices is (3, 0), then its sides through this
vertex are given by the equations

(@) y-3x+9=03y+x-3=0
(b) y+3x+9=0,3y+x-3=0
(c) y=3x+9=03y-x+3=0
(d) y=-3x+3=03y +x +9 =0

45 Given A(0,0)and B(x, y)with x 0(01)and y > 0. Let the
slope of line AB equals m,. Point C lies on the line x =1
such that the slope of BC equals m, where 0 <m, <m;. If
the area of the triangle ABC can be expressed as
(m, —=m,)f(x), then the largest possible value of f(x) is.

(a) 1/8 (b) 1/2 (c) 1/4 (d) 1

46 A circle is inscribed into a rhombus ABCD with one angle
60°. The distance from the centre of the circle to the
nearest vertex is equal to 1. If P is any point of the circle,
then

| PA? +| PBJ* +| PC|? + PD|? is equall to.
(a) 8 (b) 9 (c) 10 (d) 11

47 The equation of common tangent touching the circle
(x =3)? + y? =9 and the parabola y* = 4x above the

(a) 1/2 (b) 2/3 (c) 3/2 (d) 2 X-axis is
- x® _y?_ (a) 3y =3x +1 (b) VBy =~ (x +3)
40 Tangents at any point on the hyperbolaa—2 re =1cut () \3y=x+3 (d) By = - Bx + 1)
the axes at A and B respectively, if the rectangle OAPB, . _ X2 11y?
where O is the origin is completed, then locus of the point 48 If the tangent at the point @ on the ellipse 16 osa =1
Pis grven E! e pe touches the circle x 2 + y ? = 2x =15 =0, then @is equal to
(a) 25 - 2 =1 (0) %+ 7 =1 (@ + (b) £
Xty K=y > 4
a® _b° _ c)x dy+
(c) VX =1 (d) None of these (c) 3 (d) 5
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Directions (Q.Nos. 49-55) Each of these questions Statement Il A cyclic quadrilateral is a square, if its

contains two statements : Statement 1 (Assertion) and diagonals are the diameters of the circle.
Statemel.zt 11 (Reason). Each of the§e q.uestzons also has four 52 If a circle S = 0 intersects a hyperbola xy = c? at four
alternative choices, only one of which is the correct answer. int
You have to select one of the codes (a), (b), (c) and (d) given ponts.
below. Statement | If ¢ =2 and three of the intersection points
(a) Statement | is true, Statement Il is true; Statement Il is a are (2, 2), (4, 1) and %ﬁ E@ then coordinates of the fourth
correct explanation for Statement | 3
(b) Statement | is true, Sta_ltement II'is true; Statement Il is point are %,16@
not a correct explanation for Statement |
(c) Statement | is true; Statement Il is false Statement Il If a circle intersects a hyperbola at
(d) Statement | is false; Statement Il is true t.t, t,.t,, thent 1, O, 1, =1.
49 If p, x,, x,, x, and q, y,, ¥,, ¥, form two arithmetic 53 The auxiliary circle of an ellipse is described on the major
progression with common differences a and b. axis of an ellipse.
Statement | The centroid of triangle formed by points Statement | The circle x* + y? =4is auxiliary circle of an
(X0, Y1), (X5, ¥,)and (x,, y, ), lies on a straight line. ellipse X + X_ =1 (where, b < 2).
Statement Il The point (h, k) given by 4 b
h=X + X, +...+X, and k = Vit Yy, ... tYy, always lies Statement Il A given circle is auxiliary circle of exactly
n one ellipse.
onthelineb(x — p)=a(y —q)for all values of n. 2y

54 The tangent at a point P on the ellipse X—Z +=— =1, which
50 Statement | A is a point on the parabola y* = 4ax. The a b

normal at A cuts the parabola again at point B.
If AB subtends a right angle at the vertex of the parabola,

is not an extremity of major axis, meets a directrix at T.

Statement | The circle on PT as diameter passes through

1 the focus of the ellipse corresponding to the directrix on
then slope of AB is

J2 which T lies.
Statement Il If normal at (at?,2at) cuts again the Statement Il PT subtends a right angle at the focus of the
L ellipse corresponding to the directrix on which T lies.
parabola at (at?, 2at,), thent, = —t, —=. , , _
t, 55 Statement | If the perpendicular bisector of the line
. . ) ) ) . segment joining P (1, 4) and Q (k, 3) has y-intercept — 4,
51 Suppose ABCD is a cyclic quadrilateral inscribed in a thegn K2 —J16 =g (.4) (k. 3) y P

circle.
Statement | If radius is one unit and ABIBC [CD [DA = 4,
then ABCD is a square.

Statement Il Locus of a point equidistant from two given
points is the perpendicular bisector of the line joining the
given points.

ANSWERS

1 (b) 2 (a) 3 (b) 4 (a) 5 () 6 (a) 7 (b) 8 (b) 9 (d) 10 ()
11 () 12 (o) 13 (d) 14 (b) 15 (o) 16 (d) 17 (a) 18 (b) 19 (a) 20 (a)
21 (b) 22 (o) 23 (b) 24 (a) 25 (b) 26 (0 27 (a) 28 (q) 29 (d) 30 (b)
31 (o) 32 (b) 33 (9 34 (b) 35 (a) 36 (b) 37 (b) 38 (b) 39 (b) 40 (a)
41 (b) 42 (d) 43 (a) 44 (a) 45 (a) 46 (d) 47 (o) 48 (c) 49 (a) 50 (d)
51 (o) 52 (d) 53 (0 54 (a) 55 (a)
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Hints and Explanations

1 Any normal of parabola is _e -1 6 Given, a<sinA 0 ¢

2 <1
y=—tx+2t +1t. 2e sin A
2 _ _ _
y O V3e'-2e -3 =0 0 2R<10 Rt
2_ 0O (-v3)(Be+1)=0 2
A ye=4x . e=3 So, for any point (x, y)inside the
circumcircle,
C 4 The equation of tangent of slope m to 2+ i< 1
X0 (6,0) X the parabola y* = 4xisy = mx + s 4
m Using AM=2 GM, B "% 5 | 5
This will be a chord of the circle 8 B O 2 v 0
x* + y* =4, if length of the 1
, perpendicular from the centre (0, 0) is O | xy|< P
4 less than the radius.
If it passes through (6,0), then ] 1 7 Origin is on the left of PS, as
-6t +2t +t =0 Le. | —F=—==|<2 0+0-4<0
, m.m” +1
0 t=0t"=4 y
O 4m* +4m*-1>0
Thus, A = (4 4) o am
| 2 -100 1+ 420 R
Thus, for no common tangent, 0 0Om* - V2 O0n® + II:I> 0
O 2 00 2 0
AC =, /4+16>r x=0
20 0B - 2718, Zx
0 r <+/20 0 2 0 Ae J/\
. . (n, n?) <
2 Since, lines are concurrent. 0 00 . S 3’ So
O1(x+ my +n)+1(mx +ny +1) O _\/‘/5_15 +\/\/5_1|:|>0 **y
+1(nx+1ly +m)=0 @ﬂ 2 H@n 2 H \4§0 Q V=0
Ox(I+m+n)+y( +m +n) X 0 b X
| -q40 0O _ O
+[]+m+n):0 Om 05 - \/E 1|:||:| \/E 1’00
] I+m+n=0 H 2 H 2 v
3 Let LSL' be a latusrectum through the . 2
8 5 The equations of the normals to the U Atpoint A (n, n°)
focus S (ae, 0)of the @ ) 3n+n’-4>0
. v .
hyperbolax2 , ellipse = + = =1at the points whose 0 430 -4>0
x_y - ) n 0 (n+4)((n-1)>0
& b? eccentric angles are 6 and — + 0 are .
. 2 O n-1>0 ..(1)
;t’substeléds angle 60° at the otherfocus ax sec — by cosec 8 =@ —b? Now, as A and O lies on the same sides
(= ae, 0) and - ax cosec © — by sec 6 = d -b?, of QR.
J4 respectively. and  4x+y-21=0+0-21<0
Since, wis the angle between these two 0 At point A (n, ),
L (ae, b?/a) normals. t ot -21<0
Therefore, . 4Zn 1 1
B a a n°+4n-21<0
X/ 300 X ~ tan® + b—COt 0 0 (H + 7) (H _ 3] <0
N 60°|0 S tanw = e O 0<n<3 ~n ON ii
(—ae, 0) (ae, 0) e n [-n ]...(i1)
L b2 1- = From Egs. (i) and (ii),
(@e, -b%a) 1<n<30 n=2
v _ |ab (tanb + COte)‘ Hence, A (2, 4)is only one point.
b - d
8 The given point is an interior point, if
We have, OLS L' = 60° 2 ab r g B
0 0 LSS 30 0 tanw=|_ 2 | %5+7§+§3+7§_16<0
L sin 26 (b® - az)‘ NG V2
In ALS'S, tan30 "5 b 2 1= O r>-8+2r+18<0
] 1 _b/a T (& -DbY)sin20  de’sin20 042 -V1da<r<4/2 +14
3 2ae ) Since, the point is on the major segment,
0 1 _ b? O 2c0tw _ e the centre and the point are on the same
3 2d% sin 26 1-¢° side of the line x + y =2.
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10

11

12

0O -5+ -3+L —2<0

V2 V2
0 r<s2

Hence,

42 - 14 <r <52

Let A = (at?, 2at, ), B = (at?, - 2at,).
Equation of tangents at A and B are
yt, = x + at’ and yt, = x — at?,
respectively.

Now, A, =(0,at,), B, =(0, —at,)
Area of trapezium

AA, B, B =%(AB + A B,)OC

0 24d = % M4at, + 2at,)(at?)

Ot =80t =20A, =(0,2a)
If 0OSA,= 6, then

tan8=2% =2 08 = tan™ 2)
a

2
Given that, i -y =
1 4

Since, (0, a*)lies on the parabola y = x*,
then (o, a*) must lie between the

2
asymptotes of hyperbola - yj =1

in 1st and 2nd quadrant.

So, the asymptotes are y = + 2x.

0 20<a’l< Ooroa>2

and -20a <o’
a<-2ora>0

O all-¢ - 2)or(2 «)

Given equations of asymptotes are
x+2y=3 ...(d)

and x-y=0 ...(i1)

On solving Egs. (i) and (ii), we get
x=1y=1

So, the centre of hyperbola is (1, 1).

The line joining foci and vertices is
X-axis and the centre is (0, 0). So, axes
of the ellipse coincide with coordinate
axes.

13

14

15

16
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Here, a = 5and ae =
| e =

Now, b* = d (1 —¢e?)
| g
=251 - @f@ =9
0 -0
Hence, the equation of the ellipse is
XZ 2
— + yiz =1
5 3
0 9x° +25y* =225

Given,2b=1Db=1andaDa=1

e

Since, a®* (1 -e*)=

Oa*-1?=% 0 =2
4 4

Hence, the equation of the ellipse
2 2

L + L =1or

1/4  5/4

Z—ZZ+ i;—z =1is
20x* + 4y° =5
Since, a’* (1 -e*)=9

O 16-a%’=9 0 ae =7

So, foci are at (+/7, 0)and (- +/7, 0).
O Required radius

= W7 -0 +(3 -0 =4

Equation of AO is
2x+3y -1+ A(x +2y —-1) =0.
Since, it passes through (0, 0), then

g x+y=0
Since, AO is perpendicular to BC.

0 (—1)@5@:—1 0 a=-b

Similarly,

2x+3y -1)+p(ax —ayv —-1) =0
will be equation of BO forp = - 1.
Thus, BO is perpendicular to AC.

0 _2—aq—1@:_1
3+a 2

0 2-a=-6-2a

O a=-8and b =8

Let the coordinates of a point S be (x, y).

Since, SQ? + SR* =2SP?

O (x+ 1)+ y2+ (x —2)° + 3
=2[(x -1)* +y’]

O 2x+3=0

Hence, it is a straight line parallel to

Y-axis.

17

18

19

20

21

Since, origin and the point (a®, a + 1)lie
on the same side of both the lines.

0 3a*-(a+1)+1>0
a*+2(a@+1)-5<0
ie.a(3a-1)>0and a® +2a -3 <0

i.e. aBa-1)>0and(a-1)(a+3)<0

0 alf « , 0f] %v

and alt 3,1)
0 a0t 3,00 %1@

Diameters y = m, xand y = m,x are

and

conjugate diameters of the hyperbola
}(Z yZ 2
e =1ifmm, = =

Here, @ = 9,b*> =16and m, = %
b
m,m, = —
o e
O m, = 3z
9

Thus, the required diameter is y = BZTX

Let the pole be (h, k), so that polar is
ky = 6(x + ﬁ)
6x , 6
O V= ? + T
Since, it is tangent to the hyperbola,
X -y*=9
0 c*=9m* -9
36 h* _ 324 _ 9
K K
0. _6h _ 60
ERE s
O 40" + k* =36

Hence, the locus is 4x* + y* = 36.

Let (x, y)be the required point.
x y 1

Then, T 5 1]=21
3 -7 1

O (5+7)x-(1-3)y +(-7 —15) =42
0 12x+2y -22 =42
O 6x+y-32=0

Given parabola is

2
(=10 (v ~ap= [P 2 17]

Focus = (1, 3), directrix is
5x =12y +17 =0

O Length of latusrectum

=9 5-36+17| _ 28
B 13 | 13
@) www.studentbro.in



22 Since, JAOM is 30°.

Y
B 3 M| 3 A(3,3V3)
' 3v3

oloo  *

Hence, the required point B is (- 3, 3x/§].

23 Let(x,, ,), (%, y,)and (x,, y,)are

coordinates of the points D, Eand F
which divide each AB, BC and CA

respectively in the ratio 3 : 1 (internally).

A(-1,4)
F(x3,¥3)
(x1,y1)D
B(6,-2) Ekoyo) C(-2,4)
O Xl = M = E
4 4
y=T2X3raxa 21
! 4 4 2
Similarly, x, = 0, y, = 55
5
and x3=—Z,y3=4

Let (x, y)be the coordinates of centroid
of ADEF.

O X:1§E+O—E§:]
3 U4 4

andy=1H~1+§+4H=2
3 2 2

So, the coordinates of centroid are (1, 2).

24 The circle touching the X-axis is

x*+ y' +2gx +2fy +g* =0.
Since, it passes through (p, q).
O p*+q +2gp+2fg+g* =0 ..00)
If (x, y)is the other end of the diameter,
then

p+x=-2gq+y =-2f
Now, Eq. (i) gives
P+q -plp+x)-qlg +y)

LX)
4

O (x+ p)* =4px +4qy
0 (x-p)=4qv

25 Given that,

X +y -2x -2y -6 =0
Centre = C (1, 1), radius = 242
Since, point (a, a) must lie
outside the circle.
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So, 2d —4a-6>0

0 a<-1 or a>3
Now, in APAC, tan® = 22
2 \J2d —4a-6

O J& -2a-3<243

0 o -2a-3<12
0 a -2a-15<0
0 - 8§ & 5
O alf 3- 1 (3, 5)

26 Let the general equation of the circle be

x*+ y +2gx +2fy +c =0.
- The equation of circle passing through
(0, 0), (2, 0)and (0, - 2).

O c=0 (1)
4+4g+c=0 ...(ii)
and 4-4f+c=0 ... (iii)

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

c=0g=-1f=1

O The equation of circle becomes

X+ yt-2x+2y =0

Since, it is passes through (k, — 2),
K+4-2k-4=0

0 K-2k=00 k=02

We have already take a point (0, - 2), so

we take only k = 2.

27 Slope of line OP = 3 let new position is
4

Q (x, )
Slope of OQ = X,
X

also X¥* + y* =0Q* =25 =(0P?)

y_3
0 tan4s° = | = 34
1+
4x
0 1= 4y — 3x
4x + 3y
O 4x + 3y =4y -3x
or —4x -3y =4y - 3x
1 .
0 x=Z ..(i)
7J’
or -x=7y ...(ii)

Correct relation is x = 1 Vv as new
7

point must lies in Ist quadrant.

28

29

30

31

32.

33

0 x* + 49x* =25
1 7
X =+ —_, y = ___
V2 2
Since, (radius)® < 36

ON > *-14<36

O\ °<250- 5<A<50A
=0,+1,+2 £3,+4,+5

Hence, number of integer values of A is

11.

Tangent to the circle with slope m is

y=m(x-6)t.2(1+m").

Since, it passes through (4, 0).

0 am* =2 +2m’
O m=%*1
Since, 1 - |n|>0

O |n|<1lorn0Of 1,1)

Tangents att and ¢' meet on the point
(x, y)given by
x=att' = ak’t'? ..(i)
and y=a(t +t')=a(kt' +1t')
=at'(k* + 1) ..(ii)
From Egs. (i) and (ii),
ak? Oy 2 B kzyz

a? (k*+ 17 a(k? + 1)

Dy2=7ax(k2+l]2=ax§k+%§

kZ
In A ABC
AC* + AB* = BC*
AC* + r* =36° ..(i)

and CF xCE = BC xCD
O (AC +1r)(AC 1) =36 x16
0 AC* —r* =36 x16 ...(ii)
From Egs. (i) and (ii), we get
2AC* = 36(36 + 16)

O AC* =18 x52
O AC = 6426

LetPA=r,PB = -1,

Put (+/3 + rcos®,rsin®)in y* = x +2
O r’sin’6 = (/3 +rcos8) +2

O r’sin®-rcos®—(+3 +2) =0
PATPB = -1,.1, = %
= (/3 +2)(1 +cot’6)
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=3+ 2)@1 +% [tan = /3]
pa B = 42 . )

Y

A
X" X
(-2,0) O /P(3,0)
B
v

34 (SP)(S'P)=a(1—ecos8)a(l + e cos 0)
= d(1-e*cos*0)

= d - de’cos’0

=25-9cos’0
Maximum = 25-9(0) =25 [6 =90°]
Minimum =25-9(1) =16 [6=0°]

Maximum-Minimum =25-16 = 9

35 Let the equations of two given circles
are
X+ yt+2gx+2f,y +¢, =0 ...(Q)

and X’ + y* +2g,x +2f,y +¢, =0
..(ii)
Now, the equations of the chords of
contacts from P (h, k)to Egs. (i) and (ii)
are
xth+g)+yk+f)
+gh+f k+c, =0
and x(h+g,)+ y(k+f,)+g,h
+f,k+c,=0
According to the given condition,
(h+g) (h+g)
k+f) (+1)

O K+ (g, +g)h+gg,
KK, ) ], =0
Hence, the locus of point is
X+ y g Fg)x +(fy L)y
+g.8 + ), =0
which is the equation of a circle.

X =-1

36 Equation of tangent at (3 +/3cos 8, sin 6)
to the ellipse Zi +y* =1is
7

x cosB
33
This intersect on the coordinate axes at

(3+/3sec6,0) and (0,cosec 6)

0 Sum of intercepts on axes is
3 /3 sec + cosec B= f©) [say]

On differentiating w.r.t. 6, we get
£'(6) = 3+/3 sec6 tan 8 — cosecBcot B
_ 34/3sin*0 - cos’ O
"~ sin’@cos’0

+ ysinB = 1.

37

38

39

40
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For maxima and minima, put f'(8)= 0
3+/3sin°0 —cos’0 =0

1
O tanf= —
V3
O e = E
6
At 0= g £(0)> 0. So, f(0)is
minimum at@ = .
6
Given, x =ct, y =c/t
Then, d—y— ,C dg=c
t? dt
O dl = ;1
dx t*

But equation of tangent is px + qv + r

=0

O - B = - 12
q

~

o Lso

q
0 p>0g>0orp<0,g<0
Since, the lines x + 3y + 2 = 0and

3x — y + k = 0are conjugate w.r.t.

i—i:].

5 3
051)(3)-3@B)(-1) =2k
0 k=12

Hence, equation of conjugate line is
3x-y+12=0.

Given, equation can be rewritten as
2 2

Xy
2 1
Here, a* =2,b* =1
The product of length of perpendicular
drawn from any point on the hyperbola
to the asymptotes is
a’b’

a + b*

The equation of tangent is

X sect - tand =1.
a b

So, the coordinates of A and B are

(acos6, 0)and (0, — b cotb), respectively.

Let coordinates of P are (h, k).
Oh =acos8 k = —b cotb

O k: - b
h asin®

21,2

O %zsinze
a
b*h* | h*

. a’k? " a’ -t

[-sin*@ + cos® 0 =1]

a’> b _
0 =1
2 bZ

Hence, the locus of P is a b ooy
XZ 2

a1

42

43

X

Image of A(2,—1) with respect to line
3x—-2y +5=0.A"is given by
x-2_yv+1l_-26+2+5)
3 -2 13
A'Df 43)

Coordinate of B is intersection point of

=-2

7x=-10y +1 =0 and3x-2y +5=0

ie. (-3,-2)
0 Equation of BC is
y-3=2"2 (x4 q)
-4+

O bx+y+17=0

A@2,-1) C

b c
Wehave,i—z =\ﬁ+\ﬁ
vbc c b

a-2vbc =b +c

a=b+c¢ +2Jbc
(Waf =(b +c}
Wb+ e} -(Waf =0

b ++c -Ja=0
or b+ e ++a=0
0  Vax+ by ++vc =0

passes through fixed point (-1,1)

O
O
O
O
O

(rejected)

Here, b'=ade=>b
b'y=(@f-(def
0 @=L op
Y
0, &)
(0,6
a’e{
a X
(@, 0)or
(b, 0)
v’
. _b? P o , _b*0
O = (1- -1 - =_
e az( e”) E[ e QZH
O e’ =(1-e*)1-e%)
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44

45

0 e*-e-1=0ore*+e-1=0

O e= 145
2
1+ 45
or
2
O e=\/62_1 [0<e <1]
Equation of diagonal
ACisy —0=-2(x —3)
O 2x+y =6
On solving 2x + y = 6and x = 2y, we
get y:Eandng
5 5
Y,
C x=2y
B
, D, 45°
X 3 A X
3.0
Y/

So, the centre of square is El—z, E@
5 5

Let slope of side AB or AD is m, then
Hm - (-2

1
0 + m(-2p
O (m+2)=%(1-2m)
O m=—%andm=3

Hence, slopes of AB and AD are 3 and

- % respectively.

O Equations of sides AB and AD are
v-0=3(x-3)

and y—Oz—%(X—S)

ory -3x+9=0and3y + x -3 =0,
respectively.

Let the coordinate of C be (1,c)
m, = ey
1-x
O m, = ﬂ @_-m] = X@
1-x X
Y
C(1,¢c)
sl
my
my >mo
X X
A(0,0)
yi

0 (m, —m,)x=c-m,
0 c¢=(m -m)x+m,
Now area of
0 0 1
AABC=1X mx 1 =%‘cx—mlx‘
1 c 1
_1
- E|((m‘1 _mz]X +IH2]X —m1X|
_1
—E(ml -m,)(x - x)
[+x> x* in(0, 1)]

Hence f(x) = %(x - %)

1
F (X = E’

when x = 1
2

46 r = J/3s5in30°= ?

P(x,y)is any point on circle
(PAY + (PBY + (PCY + (PDY
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Y
A(0,1)
Or
30 30°
X/
B (-3, 0) D (3, 0)
C(0,-1)
Y/
=X+ (y —1F +(x +3F +yF +
X+ (y +1f +(x =AB] +y
= 4t¥ +}ﬂ +2)
=4(r* +2) [« %+ y* =1
=4 %‘FZQZ 11
47 Any tangent to y* = 4x is of the form

y=mx+ L (ra=1),
m
This touches the circle
(x =3} + y* =9, whose centre is
(3, 0) and radius is 3.

m@)+ L -0

So,|— —m

Jm* + 1

3m* +1=+3mm* +1

=3

48

49

O 9m*+1+6m’
=9m* (m* +1)
[on squaring both sides]

I
o=

3m®
1
m

NE]

If the tangent touches the parabola and
circle above X-axis, then slope m should
be positive.

0 m=-L and the equation is

V3
X
y:i+\/§
V3
| \/§y=x+3

which is the required equation of
tangent.
Given equation is
2 2
Xi + y =1.
16 (16/411)*

Thus, the parametric coordinates are

@4cos [0} % sin qﬁ The equation of

tangent at this point is
Xcos@ «/ﬁysin P_ 1
4 16
This touches the circle
x*+y' -2x-15=0

cosQ _
O _4 =4
cos® @ N 11sin* @
16 256

0 cos®*@ +16 —8cos @
[kos® @ . 11sin* @J
16 256
0 15cos*@ +11(1 —cos® @
+ 8cos@—-16 =0
0  4cos®@ +8cos @ -5 =0

=256

1 0 50
O cos @ == rcosQ =
®= g “*?"38
O :E OI‘—E
3 3
Since, p, x,, Xx,,...andq, y,, y,, ... are in

AP with common differences a and b,

respectively.

0 x;,=p+aandy,=q+1ib

0 peXtant.tx,
n

and k=1 Tt oty

n
0 nh=ixiandnk=iyi
O nh=i(p+ia]

and nh = i(q + 1b)
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51

n(n+ 1)a

O nh=np +
and nk:nq+n(n7+1)b
0 h—p=n+landk—q=n+1
a 2 b 2
0 h-p_k-gq
a b

Hence, locus of (h, k) is

b(x-p)=alk -q)
Hence, Statement II is true and since for
Statement I, n =3
So, Statement I is true and Statement II
is a correct explanation of Statement I.

Ift, andt, are parameters of aand b,
then

On solving Egs. (i) and (ii), we get
t, =2
2

m,; =

Also, =t =2

t, +1,

Clearly, ac + bd = AC [BD <4

[using Ptolemy’s theorem]

52

53
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D c C
d b
AS 3 7B

0 ac+bd =4and AC[BD =4
butac + bd = 4 [ AM= GM]

0 AC=BD =2andac =bd =2
[-abed = 4]
O a=b=c=d=+2

Statement II is true.

For the point (2, 2), t, =1
For the point (4, 1), t, =2
For the point (6, 2/3), t, =3

For the point %, 16@ t, =
Now,

Hence, Statement I is false.

The auxiliary circle of an ellipse
2

X Y ypenisx+ v =4
4 b

54

55

The equation of tangent to the ellipse is

X cosO + % sin® =1 and it meets the

a

. . a
directrix x = — at
e

Ch b (e —cosB)
H;’ e sin® B
Since, focusisS (ae, 0).
b sin6
a(cosO -e)
b(e —cosB)
asinB(1-¢e?)

T

0O Slope of SP =

and slope of ST =

bZ
a (1-e?)
= -1, therefore PT substends a right
angle at the focus.
Hence, circle with PT as diameter passes
through the focus.

Now, as product of slopes = —

Statement II is true, using in Statement
L(x=-1)2+(y-4)°
=(x - k) +(y -3)°
O 2k-1)x-2y=k*-8
kK-8 _

y-intercept = - =-4 [given]
O kK=16 0k* 1& 0
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