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| TANGENT & NORMAL |

EXERCISE - IV

HINTS & SOLUTIONS

Sol.l B Sol4 AB
xXy=1-y y=cos (X +Y)
xy=1-y y'=-sin(x +y) (1+y)
X2y = xy .
X2y_xy:0 y:_].SIS_r(ILy):_l
Xxy=0 & x=1 = y=1/2 sin(x+y)=1
x=0 =vy=1 POl P(1,1/2) cos(x+y)=0
y=0 0=1 notpossible Q(0, 1) y,=cos (x,+y)=0
Xy=1-y sin(x, +y)=1=sinx =1
2y — _ '
2xy + X?y' = -y = 3n
,—2xy| _—2m@2) 1 22
Y =12 1+1 2
P T 3n
, Point (—, OJ and (——: OJ
y |Q =0 2 2
1 1 This two points satisfies
atPtangent y——-=-— (x-1) ....(1)
2 2
atQtangent y-1=0=y=1 ..(2) dy _ a(cost—cost+tsint)
Intarsection of (1) & (2) Sol.5 dx _ a(-sint+sint+tcost) ~ tant
1 1 equation normal
> =3 x=1)
= —a(sint—tcost)=- cosx
X—1=-1 y sinx
x=0 )
POI (0, 1) (x—acost—atsint)
' = ysint—asin?t+atsintcost
=—xcost+acos’t+a+sintcost
Sol.2 dy _ 2t+1 = xcost+ysint=a
' dx 2-2t tangent to given circle.
equation of tangent
ot i1 Sol6 x?2+yl=a*&xli+yl=a’
y—(t+1) = 5 —+2t (x— (2t —1?) subtract = (X2 -x3+ (2 -y%=0 ... 0]
at(1,1) = 202+ 2t—2=2—t—1 dy Xz i)
] _ S - === .. ii
SO ; t=1/3; m=5/4 dx (x0V1) X1
t=1;m-—> oo
2,2
Yo —VY1 X5 + X1 + X9Xo
_ L2 alsoslope=" ", =— (# ..(iif)
Sol.3 y(0)= rI?I—T) 1/hSI:h 0 _ 1 2~ X1 y5+Y1+Y1Y2
2 2,2
x/(0)= Lim 2h+h®sinl/h-0 _, from (i & (i) — ~& =— (—Xzz bt ML
h—0 h Y1 Y2+Y1+tVY1y2
SO m=1/2
R X y
Tiy=1/2x onsolving: > + 12 =—1
N:y=-2x X1 Y1
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Sol.7 y=x2-x®
Let P(t, t>—1t?)
& Q(t,, t2—t2)

d_Y_Z 2 —2 3 2
dx = X—3x% =2t -3t
2t, - 3t2= M,

t3—t3 —t7 +t3
2t —3t2= 2

th -t

2t, - 3t2= (L, +t) — (t2+t2+1 1)

= t,+2t-1=0 ... (@)
Now 2h=t +t, ... 2
2k =t2—t3+t2-t3 ... 3)
from (1) & (2)

t=1-2h
& t,=3-4h

put the values is equation (3)
k=1-9h + 28h? - 28h?
Locus = y=1-9x+ 28x? - 28x®

Sol.8 Letthe point P(c cos®0, c sin®0) lie
on the curve x?°® + y8 = ¢28
1/3
d
AN yl 3 =—tan6
dx X /
tangent at point P
y—csin®0 = —tan 6 (X — ¢ cos®0)
y=—tan0x+ctan 0 cos®6 +csin®6
Now apply cond" of tangency of ellipse
c2=b%2+a>m?
(ctan 6 cos®* 6 + csin® 0)2=b?+a?tan? o
= c=a+b
Sol9 forP&Q:tt =-1

P=(at? at®), Q = (t% —t%j

3t
T :y—-at’= > (x —at?)

solve these
equation for point
T .y+3:_ 3t & of intersection

Sol.10 LetpointA& Bare (t, t?), (t, t,%)
T, y=2tx-t?
T,:y=2tx-t?

t+t
Onsolving:C:(l2 2,t1t2]

2 ,.2
i+t t7 +t
Mid point of A& B = 412z 1-2
2 2
Find the length of median & also
1" distance from Ato median.

Now area = 2.(area of half A).

d _

Sol.11 (a) Take log & d_y S L

X (X1, ¥1) nxy
(i) oyt o™
LSN_yl nxl - n_an+1 __an+l_n

n+2=0 = n=-2
dy 2ax1
(b) M= "gx =2 .2
(xpy1) X1 —a

1 Y1
L+l =y 1t g+ o

w/Xf +a* +2a2 xf xf ~a®
+

1 Zaxl 2aX1
X1Y1
= 2 + 2 + 2 _ 92y = =72
2ax, x2+a*+x2-a’ g -

dy dy
Sol.12 | gx ¢, dx c =-1

1) (n
(2 (2)ctm o

1 1
st . - e -
from I*curve 1y, = % > K—tz/—z
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dy 7x2
Sol.13 — =—4 km/hr Sol.l7 y=1+ —
dt 36 C
45 ¥ )
X+y  x 15 dy o L4 dx 0,1)
also 75 =15 Ny —X— d ~°7 36 dt
dx 6 A
d _—= =
= y=—-2X so d—)t(:ka/hr. dt 7 (atx =6)
{att=7/2;y=7;AB=8soy=8&x =6}
2
15 3n A = Area = ﬂ = 1 (1_{_—7)( ]
= = == nr2 - 3
Sol.14 h=10 ="' also v=7ZprrR 2 .h 2 2 16
cm’/sec
dv 9zh? dh x ds 1 7 o) dx
- e — == |1+—. S
a = 4 a0 = a2 [ T2 )t
dv dh 10 dA 66
o —1&5—4,h putthevalue&a—7
putin (i) c = (1 + 367) cm?/sec L 2

3

A
Sol.18 prr=A = r= \/;
Sol.15 h=1/6r = r=6h
1 a1 .28
&volumevzgnrzh J_Z\/A_n &A—2x7
h
dv_1 hd . dh l a ___r 1
bl LI =
dt 3 3 dt dA 2/2x§xg 8
—h—> 11 7
= dh _ —1 cmd/sec
FT - dr_dr dA 1, 1
Now at A at 3 x 2 2 cm/sec
Sol.16 ar_ 10 cm/sec an _ 0.4 cm/sec dv dy dy
U odt Tt T Sol.19 — =7R.2y. — —qmy?. —
at Y g T
d dr dh
v = nr?h, d—v =2nrh . d_ +Tcr2d— =0
t t t dv 1 dv c 4 dr c
Sol20 — x— = — = — > —p_3r2__:_
= h=2cm (r=100) dt r dt r 3 dt r
ri2h, =r2h, = (100)2. 2 = (200)?. h, 3 L ’
h,=1/2 cm :>4ch'r .drzcj‘dt:nr_j:/'wi/
U B S
dt - dt T dt =rr=t+1 :>I’:(1+t)1’4
200 ﬁ =-2 l><‘I0 ﬁ = i cm/sec
=g T T an T 20
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