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| Solution Slot — 3 (Mathematics) |

EXERCISE - |l

HINTS & SOLUTIONS

Sol.l A
a b(1-cos0))| (_a b(1 + cos 6)
X2 y? VT sino v sin®
X—2y+4=0 ;y2=4x; e + bz =1
1 (AV) = b(1-cosB) WAV = b(1 + cos 6)
1 ) ~ sing o ~ sine
m= —
2 b2(1— cos? 0)
C.O.T. For Both curves 0 (AV).L (A'V') = ———— = b?
sin%0
a
== =4 [a22 12
C=Tn &C=tVa’m?+b b(l—cosej b(1+cosej
) Mg, = sin® Mgy = sin®
Z —AZm2 + p2 a-ae —-a-ae
2
m
b? b2
1 1 Mgy X Msy'= — 5 22, = — 5 =1
T:4xz+b2 = b?2=4-1 = b=3 -(@"-a%”) -b
4 So £ VSV’ =-90°
So VS'V'S will be cyclic quadrilateral
C =1 ya?m? + b2
Sol.3 A
c=z%2
[1 LJ
c= 2 P2’ V2
m Tangent at P
m=2 -4 1 B
C 2 =
__1 P,
m=-3
= +
y=mx+c C }17/A
X
=— -2
y=-5
2y +x+y=0
XY
Sol.2 A,CD J2a b 1 ..(1)
P(a cos0, b sin 6)
Tangent at P Normal atP;./2 ax— \[ by=a2—-b2 ..(2)
v J2ab a? —b?
= w2 P2 ot
P(O) So area of that rectangle OAPB = p,p,
NN (@ -b*W2ab  aba®-b?)
; e - \/E(a2+b2) - a2+b2
A s S Aa, 0)
(-a, 0) (~ae,0) (ae,0)
Sol.4 Giventhat:
2
& =a+b
X cos + ¥ sing =1 2
5 Cos +bsm = 202 =22+ ab
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Sol.5

Sol.6

b2-a2=ab-b?
=((b-a)(b+ta+b)=0
b=a

= ellipse becomes a circle

C

N3

IX+my+n=0..1) |a-8|=

g cos[a;BJ+%sin [GEBJ:COS[OL;BJ...(Z)

Equation (1) and (2) are same line of chord

o 5) oe) 5]

al bm -n J2n

(MBJ_ at (afﬁj_—b_m
cos 2 = - \/En , SIn 2 = \/En

Square and add ﬁ + b*m®
a 2n? 2n?

a2(? + b’m? = 2n?

=1

C

Equation of circle will be

x2 +y2 = (ae)? (1)
x2 2

—+5=1 ..(2)

o)
cr|<
N

2a=17

a
PM=— (1-¢?

o (1-¢9
Area of APF;F, =30

1
S (FiF,) x PM =30 F,F, = 2ae

a 13
— 1—62 =30 =17 x —

1
— 2 X
5 (28€) % 17

_13

e= - F,F, =13

PT = \/(X1 - x;e2)? +y,?

Sol.7 C

Normal at P(6)
ax sech — by cosec 0 = a2 — b2

2 .2
Q{ngfe ’OJ \ﬁ\
k Q
R|O———=
—bcosec R

Let the mid point of QR is M (h, k)

a®-b? 2ha
2h = cos® = cosO = W

a

REa Kb
2k=|"_p sm6:>sm6——a2_b2

square & add

4h%a? 4k?b? .
+ =
(a2 —b2)2 (a2 _ b2)2
4x%a? 4b2y2
(a2 _b2)2 + (a2 _b2)2 -
- (@2 -b?)?
ecentricity (') =1 - ————
y (¢') 72
(a2 —b2)2
4p?

b2
e=1-—=e > e'=¢e
a

C
Equation of normal at P(x,, y,)
2 2
ax by _ o
X1 Y1
2 2
Xt . Y1
T(x, €20 — +5 =1
(x, €% 0) 2 b2
b2

y21 = a_z(az - X12)

= (1-€?) (a2~ x,?)

= G- +y3
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Sol.9

1

1

g i B _ _ 0 F(6,0)
i 1 —6——
RN + R
36 b2 \

a’ —x?e?

rr r=a+ex; ; np=a-—-ex

A
Eq" of CF:

5.}.1:1

6 b
p=r

)

=b=52=2b=5
ae=6

e2=1-b%a%2 = a%?2 =a2—-b2=36=a2-25/4

Sol.10

5 13
=a :169/4:>a:7

2a=13= (AB) (CD)=5x 3=65

AB,C

X2

— +
a

N

o |<
N
I
[EEY

Ifa>b ; SP+SP=2a
Ifa<b ; SP+SP=2b

In APSS' apply sine rule
SPsp _ SS'
sinp ~ sina

By property

~ sin[n - (a0 +PB)]

SP+S'P 2ae

Zs'ngs'nE
1-e 555"
l1+e  2cos%cos?
2 2
l1-e a
—— =tan — tan —
1+e
2 2
X y
— + = =1
a2 b
chord PQ

X 0+0) y . (0+¢ 0-¢
gCOS 2 +BSII’I 2 = CO0Ss 2

If it is passes through point (d, 0) on axis

d O+¢ 9-¢
S cos |75 | =cos|

CoS| — P(0)
: = . *
g g (]) C
Q%)

or . . =
sina+sinf — sin(a + )
R Zsingsin9
sin@sp) e T SON =%
ST € S
- - 2c0s? cos ?
sina+sinf 1 AQUAl coszcos2
o+ o+
Zsm[ 2 jcos[ 2 j . t 0 ¢ _d-a
== an 2tan > = dia
2sin a+p cos a-f) 1
2 2
d=ae tangtang—ae_a—e—_l
-ae= 2 2 ae+a e+l
o+
cos( J
Pl 2 d= tan gtang——_ae_a _exl
cos[agﬁJ TTae= 2 2 —ae+a e-1
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