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EXERCISE - V HINTS & SOLUTIONS
Sol.l (a A
@ . 25 4
Xy, X5, Xz @nd y,, y,, Y5 are is G.P. Xy = > and vy, = K
Xo =X, I ; Xq = X, 12
2= 3”7 M
Yi=Y1 Y3 = yer X2 y2
As (X4, lis on the ellipse — + — =1
(X1, ¥1) pse 5=+ 3
X y: 1
1% 1l |2
_ 4 = yr 1
AR T2 | vt L(%2). L (4,
3 73 25 \h? )" 4 (k?) "~
1 111 25 PR
=Xy, |ror 1 =0 4h? T 2 T
2 2 1?1
25 k? + h? = 4h? k?
So Three points lie on line. Locus : 25y2 + x2 = 4x2 y?
2 2 P L=0
(b) 4?2 +ay? =1 v 2y
L:8x-ay=0 -~ 4 Sol.2 Ellipse: — + - =1;a2=16,b2=4
e 16 4
As tangents are parallel to
L=0 Let the Equation of circle
So L = 0 will touch the Ellipse in 2" and 4t xX=12+y2=1r?
qguadrant. So Ans. (B) (D) by Symmetry. Bcoz circle is biggest that means it will touch
the ellipse at
(c) Eq" of any tangent to circle x2 + y2 = 12 is P (a cos, b sin 6) 02 pacoss, bsino)
XxcosO+ysino=r ... 1) Tangentat P /’\
n(1)i 2 2 o cto /@0
If EQ" (1) is tangent to 4x= + 25y< = 100 XCOSO . ysin® _ . \_/
2y a b
OI’E + T =1 at(Xl,yl)
b cos6
Slope of Tangentm; =— a2 sino
XXy VY
S5 + 4 =1 ... 2
_ 1cosb
EqQ" (1) & (2) are same 7 2 sind
x1/25 _y; /4 _ 1 m, = slope of CP
cose  sing r _ bsine _ 2sin®
B -1 4 -1
_25cos8_ 4sin® acost cost
Xy = F 01T T And  m;m,=-1
The line (1) meet the coordinates axes is 1 cos@ 2sin0 1
A(r sec 6, 0) and B(0, r cosec 0), Let (h, k) be % eing  \4cose_1) =~ 1=c0osb=>
mid point of AB
Fseco r coseco Radius of cicle = \/(acose—l)z +b?sin%0
Then h = andk= ———
2 2
2 2
4 1
r r =.l=-1] +4/1-—
2h = d 2k=—— \/( j [ j
cos9 an sin® 3 o
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11
r=.—=

3

11
Equation of circle will be (x — 1)2 + y? = 3

4n 2n 2n
COS(G + ?j =CO0S (ZTC +0 - ?] :Cos(e — ?j

8n 4r 4r
sin (26 + ?j =sin [41'[ +20— ?j =sin (26 - ?J

Now equation (3) can be written by

Sol.3 Letthe co-ordinate of A = (a cos0, a sinB) so that
the coordinates of B = 5
T 2n
ax sin [9—?J — by cos (9— 3 j
2n . 2n
acos|6+—|,asin| 6 + —
3 3
1 4n
== (a2 - b?) sin [29 - —j ..... N
4rn . 4n 2 3
C = jacos 9+? ,asin 6+?
For the lives (1), (2) and (4) are concerrent
= P (acos8, b sinb)
27 . 2n 1
acos|0+—|,bsin| 0 + = asin “b cos Z (&% - b%)sin
Q { [ 3 j [ 3 j} 0 b cos 6 5 ( b~ ) sin 20
2n 2n 1 - 2 4n
Area = asin[eJrj bcos[e+} —(@ -b )sin[29+j
3 3 2 3
R aCOS[O +ﬂJ,bSin[9 +Ej asin[e 2“} bcos(eznj i(a2 - b2)sin[294nJ
3 3 3 3) 2 3
[It is given that P,Q,R are on the same side of
x —axis as A,B and C] =0 = points are concurrent.
equation of normal to the ellipse at P is
ax by Sol.4 Letcentres of given circles be ¢, & ¢, and that of
- ——=a?-b? moving circle be ¢
cos6 sin® )
Andradius R; & R, and R
. 1 ) IC,C,|<R,-R ..(1) R,>R
_ — T (a2 p2 1%2 172 172
or ax sin® — by cos6 > (ac—b=) sin26 IC,Cl = R,*R Q)
equation of normal to the ellipse at Q is IC,CI=R, =R ~@B)  Ry>R
2)+@3)
ax sin [9 " ﬁj — by cos [9 " ﬁj |IC,C| +|C,C| =R, + R, = constant
3 3 That means that locus of
centre of moving circle be
:l (a2 — b?) sin (29 + ﬁj ) an ellipse whose focus be e
2 3 given by C, & C, & length a
equation of normal to the ellipse at R is of major axis be R; + R,.
If C; & C, same than itis
4r 4r . C
ax sin| 8+ 3 - by cos 0+ 3 a circle cocentric with the
R;{+R
given circles & having radius 1172 .
1 . 8n
=5 (a2 — b?) sin 29+? (2
Sol.5 px+qgy=r (1)
4n 2n 2n 2 2
1 9+—:' 2TC+9—_J:' (9—— X y s
Butsm( 3J sm[ 3 |=sin 3 S+ =1 10— o] = —
a b 4
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g cos(e;(bj +% sin (9;4)} = cos(%} (2

(1) and (2) are same

cos(ez(bj ] sin[e + 2] ] cos(e;d)j ] cosg

ap bq r r

cos [9+¢j =P8 s I
2 ) r 8

sin [6+¢J = b_q cos u
2 ) r 8

Square & add

E ? + m ? 2T
1= r r cos 8
a2p? + b%q? = rsec? g

_ X2 y2
Elipse: — + 5 =1 iR

Sol.6
a2 b

L

P(a cos6, b sin 0)
Tangentat P

X Y sno-=
a coso + b sin6=1 ..(2)

b
Equation of line OP (L,=0):y= a tan06x...(2)

Slope of line L, which is L" to tangent & passing

throug focus
m. = 1 _ atanb
27 m b

So equation of line L,

atano

y-0=—/

(x —ae)

_ atan®
b

Solving (2) and (3)

(x—ae) ..(3)

a

b
Etane.X—b

tan 6 (x — ae)

b2 —a? a’e
X=—= —
ab b
a2 — b2 a2 — b2 )
> X=ae > =¢e
a a
e2x = ae

a . . : :
X = o which the equation of directrix

Sol.7 a

(i 2

Equatoin of tangent at L,

b2
(a) Ends of L.R. (“—L ae,i—}

I+

)

B(0,3)
X .y L,(2, 5/3)

(-2, 5/3)
:1 Lz
o+ /\
. 0 Aal2,0)
equation of tangent at L, \%5/3)
(2,58 =

2x
9

y
- + = =
3 1
@L,

-2X

@L,

2

9
5(3):—

Area of AOAB = 2

N |

27
Area of Quadrilateral = 4 x 2 - 27 Sg. units.

2
(b) Ellipse ;—7+y2: 1a=3J3 b=1
Tangent at point P (a cos0, b sin 0)

icose+lsine:1
a b

. a
Intercept on x-axis = ——
coso0
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b
Intercept on y-axis = ——
P y sin®

a b
coso0

sin®

S = 3,/3 seco + coseco

ds b1
d—e—0:> e—g

S will be least at 0 = %

2 2
solg X+ X =1

2 1
Equation of tangent P(0) a= .2
icose+lsin6:1 b=1

a b

a b
,0 0,——

A[cose j B [ sinej
Let the middle point M (h, k) B

he 2 a /-\/5
2h= 5 = cos0= o Nl

2k—L sine—L
T sine T2k

Square & add

Sol.9 (a) ﬁ + ﬁ
' a b?

Tangent at P(Q)

=1

X y .
— cosO+ —=sinb=1
a b

Meets the coordinates axes at

°)e 05ns)

1 a b
Area—z cos6 ) ( sind

ab
= >
sin20 ab

a
Al coso’

(b) Tangent for circle
y=mx+4 ,1,m2 (1)
Tangent for ellipse

y=mx+ \25m2 44 (2

(1) and (2) represent same line
4J1+m? = V25m® + 4 -(3)
16 + 16 m?=25m? + 4

2

mIi\/g

Since Tangent is in 15t quad so m< 0

2
=— 3 Equation of common tangent

__ 2 \ﬁ
R )

Meets the coordinates axes at

AQ27,0)& [0- 4\/9

14
AB = ﬁ

X2 2

sol10 X+ ¥ =1
4

! /R\

b2 = aZ (1 -e? \ J
( ) R P(X,, Y1)
(X, ¥2)
_ B
= e= —
2

P25 e (-55]
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mid point of PQ

o

PQ=2,/3 =length of LR

0, =%
4

Sol.13 D

y=mx+ \om? 44
4-3m= \im? 14

16 +9m? — 24m = 9m? + 4

PG, 4)

.2

Two parabolas are possible whose vertices are B~
=5 (-3,0) 3.0
o3 1] [y 1 2 S~
1 2 2 and ! 2 2 1 (01_2)
Equatonisy—-4= — (x—3)
Hence the equation of parabola are 2
x2—2\/§y:3+\/§ 2y-8=x-3 = Xx-2y+5=0 ..(2)
Xou
X2+2/3y=3-.3 LetB:(a,B):>3+yTB—1:O .(2)
(1) & (2) are same
2
Sol.1ll — +y2=1 o B
9 s 9 _ 4 _ __1
A(3,0), B(0, 1) R 1 -2 5
Equation of line AM is &
Xx+3y-3=0 __9,.8 _——]
:>0c——5,[3—5 so B |55
3
Perpendicular distance of line from origin = \/E
Sol.14 C
9 18 Let orthocentre D
length of AM = 21/9 "0 - J10 slope of D must be zero
-8 9 8
1 18 3 27 . = yTZO(XJng:y:g
Area = Ex_lo x —@ =10 Sq. units.
. .8
. Hence y-coordinate of D is —
Sol.12 Normal is 4x secd — 2y coseco = 12 5
Q (3 coso, 0)
M : h, k P(4cos¢, 2sin)
2h = 3 cos¢ + 4cos¢ T Locus will be parabola
2h = 7cos¢ ...(1) \ 3 A
. . X
2k=2sin¢=sin¢=k..(2) Equation of AB is ~- + Ty =1
square & add
2 2 X
AT e :>4L+y2:l = g *y=1 = x+3y-3=0
49
Latus rectum x = + 2 X + 3y —3)?
u um x V3 (x_3)2+(y_4)2:%

8 2= _4 L

a9 TV T TYEET
1

ints [£243, 22

pomts[ V3 7j

10x2 + 90 — 60x + 10y2 + 160 — 80y = x2 + 9y2
+ 9 +6xy — 6x — 18y
= Ox2+y2—6xy—54x — 62y + 241 =0
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