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EXERCISE — V

HINTS & SOLUTIONS

Sol.1 y2=x a=1/4 Sol.3 y?=4ax
tangent to the parabola Eq" of PQ as normal to the parabola
y = mx — 2am — am? (1)
a
y=mx+ —
m
P
=mx + — (1
y am (1) R (. K)
This tangent also touch the circle
X2+y?—6y+4=0
c (0, 3) r=45 =
p=r [for Eq" (1)]

1 Eq" of PQ (c.0.c. w.rt. R)
3=m _ ky = 2a (x + h) ()
\/1+ m?2 - (1) & (2) are same

) k_2a_ 2ah
R 2 1 m _2am-am?®
(3 4m) 5(1+m*)
After solving m= %
1 _ —5+4/30
m=3 ~T 10 k = 2;“3
So common tangents —a(2m+m")
1 1 k (2m+ m®) =-2h
y=mx+-— wherem==
4m 2 ‘ 4a 8a° ~
? + —3 =-2h
- —5t+30 k
10 .
2a+ 412 =-h
Sol.2 (a) k
y>=kx -8 y? (x+2a)+4as=0
) 8 y2=8(x-1) = a=2
y :k(x_gj Replace x — x—1
y2(x+3)+32=0
8 k
X_F:_Z Sol.4 (a) y* = 4x
Tangent to the parabola
8 k
X=———=1
k 4 y =mx + % ca=1
32 —k? =4k 2 -
K2 +4k—32=0 mx-—my+1=0
K=_8 C.O.Tforcircle p=r
k=4 c(3,0), r=3
(b) y=-x+k ..(1) 3m2 +1 4
y = mx — 2am — am? a=3 7 _o|
m=—1 from Eq" (1) m-+m
y=—x+2a+a (2 (3m? + 1)> = 9(m* + m?)
(1) & (2) are same 9m* +6m? + 1 = 9m* + 9m?
k=3a 9 1
= =+
k=9 (a — 3) 3m 17 = m _\/§
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But above the axis Sol.7 (a) y? = 16x (a=4)
1 chord with two points
m:T 2x—(t, +t)y+2att,=0 ..(1)
3 Passes through focus (4, 0)
X, /3 8+8t1t2:0 = t_ltZ:—_1 ...(2)
y= Nel +¥3 Eq" (1) is tangent to given circle
c(6,0); r=+2
V3y=x+3 (6.0)
12 +2atyt,
(b) {2+g)yz+4‘11+4>2<+(2)—4:0 Ja+(t +1,)?
y + +4x -2 = _ 5
16=21[4+(t, +1,)?]
2=_ 1 "2
(v 2y =-dxe2 4=t +1,)2
(y+2)2:—4(x_%) h+t=%2
Y2=_4aX a=1 Slope:t1+t2:i1
X=a (o) Eq"of Normal for y2 = 4x
1 3 y =mx —2m —m?3 .. (1
X 5= 1 = x= > (. K)
k =mh -2m - m?3
, mé+(2-h)m+k=0 ...(2)
Sol.5 h=2 2+ a m, m,m; = —k
—k
2 am, = -k = m,=—
oh — a = at? 1) P (at’, 2at) 3 37 3
Now from Eq" (2)
K = ZL;O R (h, K) 3 .
—-(2-h)=+k=0
S (a, 0) a3 a
=K )
a k¥+(2-h)ka?-ka®=0
) y2+(2-x)a2-a%=0,
2h—a= a(k_j asy= 0 (P does't le on the axis of parabola)
a’ y?=a’-—2a’+as
k?=a(2h-a) If it is part of the parabola y? = 4x
thena?=4 and —-2a?+a=0
k2:2a(h_§j = a=2
2 Sol.8 y?=4x a=1
a POI of tangent
2
y© = Za(x - Ej ,Eattltf' la(t1 +1,)]
Lrt=4
: . a_ -a 17~
Directrix X=5=% = X= 0 Generaltangent ty = x + at?
Sol.6 y?=8x xy = -1 m. =L m, =L
tangent to above parabola y =-1/x Ty, 2,
- 2
y—mx+m (M t;_ti
m2x—my+2=0 tang =|-L—2 _ Lot +t,)° -4t
1+30 I+t — 2
m?x +%+ 2=0 1l
m2x? + 2x + m =0 _J16-4
D=0 2
4-4m3=0 _
o1 tan 6 = v/3
from EqQ" (1) 0=T
y=x+2 3
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Sol9 y?-2y—-4x+5=0

(y=1)?=4(x-1)
a=1
Y2 =4X
Let a point P on the parabola P (t2 + 1, 2t + 1)
Eq" of tangent
ty—1)=x-1)+t

1
Q[O, 1+t_fj

R

i

x=0

R point devids the PQ in % : 1 that means P is

the mid point of QR

h h-2
= t2:——1 = (T)

1+t—= +k=2+4t

(1)

N

|-

3t+ ¥ =k-1

Square both side

1
9+ 7 +6=(k-1)

h-2 1 132
9( > j+(h—zj+6_(k 1)
2

2
9[h‘—zj +6[h_—2j+1:(k—1)2 [h;zj
2 2 2
9h-22+12 (h—-2)+4=2(Kk-1)2(h-2)

(3h—42=2 (k=12 (h-2)
Locus: (3x—4)2=2({y—-1)2(x—-2)

Sol.10 (a) Eq" of directrix x +y =0

Hence EqQ" of the parabolais

X+y 2 2
= =(x=-2)"+(y-2

> (x=2)"+(y-2)
Eq" of Parabola

(X-yP?=8(x+y-2)

(©

Sol.11

Eqg" of tangent to (x —2)2 = -y is

2

y:m(x—2)+mT . (2)

(1) & (2) are same
m=0 or m=4
y=0 and y=4x-4
Match the column
y2 = 4x (a=1)
Normal y = mx —2m — m?3
Passing through (3, 0)
0=3m-2m-m?
m3=m
= m=0 & m = +1
_ mZ  2Tm, (2 j
= - =%, 0

cantroid ( 3 3 J 3

. . -2m,+2m, _
circum radius = — 5 | = 2 units

Q:(m2, —2m,) = (1,-2)

R: (mZ, —2m,) : (1, 2)
P(0, 0)

Area of APQR = %x 4x1=2Sq. units

R—— QR _ 4
2sinZQPR  2sin(2tan™2)

= 4 __4 _
. a4 4 4
2« =
23|n(tan 1_4) ><5

circumcentre (% 0)

2 1
y:—X?+X+1

3

1 2 =
y-3= 3% / o \
|

(b) Eq"oftangentto x2=yis (X—1)2 = -2 (y_gj
m2
y=mx-= =" (1) symmetric about x = 1
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Sol.12 Required Parabola
y“
1.-2) o sx-2a_3(, 2)
P 4a° a a 3
2_4al, 2a
Y73 (X 3)
@) S
3,0\ S (1,0) R X (2
(_1’0) (9’ 0) Vertex : 3 0
Focus : (a, 0)
Q
2 2
(1,-22) Sol.14 A(tl' 2t1)- B(tzi 2t2)
@ Pl v2) Ql -242) 2412
Centre 5 Lth
Area of APQR = 1(442) (8) = 1642
2 t o+t =%

Area of APQS = 2(412) (8) = 442

slope of chord = T ;
1 2

Ratio of area of APQS : APQRIis1:4
(b) Eq" of circumcircle of APRS

X+1) (X=9)+y2+Ay=0 Sol.15 for A, & A,
t=1,t=-1,t,=1/2
It will passes through (1 2«/5) = A= 242 al\ 4 2 3 /
Equation of circumcircle (ts=1/2) (2.49)
X2 +y2—8x+ 2/2y-9=0 Y2 —(t;=1)
Hence radius = 33 ¢
Aliter
Let /PSR =0
242
sing=—=
243
PR = 642 =2Rsin 0 2, -4)
R= 33 (t=-1)
. L . A
C Radius of incircle inr= <
“ S at? 2at; 1
A=16+2 1/2|ats 2at, 1
2
S=6&+6ﬁ+4&:8ﬁ Ay _ at3 2at; 1
2 A, at,t, alt +ty) 1| = 24 _»
B 16,\/5 _2 1/2 at2t3 a(tz + t3) 1 12
N 8\/5 N at3t1 a(t3 + tl) 1
Sol.13 G=(h, k)
2 Sol.16 C
2a+at? P(at, 2at)
h=""3 Let point P is (h, k)
2at _X _Y
k:? T(-at’,0) N(2a+at?,0) h = 4 &k = 4
3h-2a 9k* Locus of (h, k) is y2 = x.
Ta  4a?
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