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EXERCISE - Il

HINTS & SOLUTIONS

Sol.1 (0,0); (3, 27) 3x2 + 3y?y’ = 8y + 8xy’
y=x3 at(4,4)
Let P(x,, y,) y, = %2 3(4)*+3(4)y'=8(4) +8(4) Y’
3+3y'=2+2y
dy y ’_ Y
d_ = 3X12 =-1
X Tangenty—4=-1(x—4) > y—4=—x+4
3X2=y, y+x=16
3x,2 = %,° Normal y—4=x-4 = y=x
x,=0,3 Point (0, 0) (3, 27)
y,=0,27 Sol5 (@)y-2x-3=0 (b)2x +y-7=0
y=x2-2x+7 P(x,y,)
Sol2 2x+y=2
_ —2x dy
y=1+e —=2X-2| =2x1-2
y=2 2=1+e> dx p
ex=1 @) 2x,—2=2
X, = y, =2 X, =2 y,=4-4+7=7
Point (0, 2) Tangenty — 7 = 2(x — 2)
q y—7=2x—-4 = y=2x+3
Y _ _se2x| _ o (b) 2x,—2=-2
dx p x,=0, y,=7
y—2=-2(x-0) y—7=-2(x)
y+2x=2 y+2x=7
Sol.3 Tangent:x+y=6, Normalx—-y=0 Sol 6 X2 y2 = a2
3.3 -y =
X~ +y = 6X 3,3 Tangent
y y (3.3) 9 P(x, v,)
d d -3=—x+3 we have to P.T.
3x2+3y2 % =06y + GX% ; Y
y+X L = Ixz 2
=06 (3, 3) N 1791
2 2 — n2
d d xX2—y?=a
27+27 L =18+18 < ; Normal
dx dx 2% — 2\’ =
xf X—2yy'=0
— 1+ —
dy =Y, 2 X
—_— = = —_ = — y o —
ax 1 y—-3=1(x-3) 1 y = y
y=X
= ﬂsz_ +y]2_ H.P.
Sol4 y=x
X3 + y3 = 8xy Sol.7 X2 +y28 = a2
y? = 4x Let the point P(a cos?, a sin®0)
solve for intersection point X = a c0s?, y=asin%
y© +y3 =2y o =-3a cos?0 sin 6
a y' =2y de -
B
y®+64 =128 dy
V3 =64 9 3a sin% cos 0 P
y=4 X=4 | AN
point (4, 4) dy — _tano
X3 + y3 = 8xy dx
394 - Rajeev Gandhi Nagar K ota, Ph. No. 0744-2209671, 93141-87482, 93527-21564 M oT |> ON
I VRS No. 0744-2439051, 07442439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitj eecom Nurturing potential through education




Page # 10

| TANGENT & NORMAL

Sol.8

Sol.9

Sol.10

Tangenty — a sin®0 = — tan 6 (x — a cos® 0)
X sin 6 +y cos 6 = a sin 6 cos 6

A(acos6,0) B(0,asinf) = AB=]al]|
-31
-4, ——
@, (-4 -2
dy _ 1 o1 o
ax ~2%X 2% =8
X, =4
If x, = +4 and x,=-4
-31
yl:]_]_ yl:T

so point are (4, 1) and (-4, —31/3)

(0, 0), (1, 2), (-1,-2)
y= a3 = 2x°
Let the point P(x,, y,)

y'= 4x13 - 2x15 ......... @
dy_ 12x2 —10x*| = xf(lz —10xf)
dx p
Tangent
y_y]_:M'E(X_X]_) )
y-y; =% (12-10x,") (x = x,)
passes through origin
—y, = x,° (12 = 10%,%) (0 - x,)
y, = X13 (12 - 10x312)
4x,° - 2x,° = 12x,° = 10x,°
4-2x°=12-10x,"
X, =0 X12 =1
y, =0 X, =1
X, =1 =y =2
X, ==1 =y =-2
Points (0, 0) (1, 2) -1,-2)
(9/4, 3/8)
y? = X(2 — x)?
2yy’ = (2 = x)2 - 2x(2 — x)
at (1,1)

2y =1-2 = y' =-1/2

Tangenty — 1 =—% x=1)

2y—-2=—-x+1
2y +x=3

Intersection of the tangent and curve is given by

Sol.11

Sol.12

1
2 (=x, +3)?=x,(4+x2—4x)

(x,—1)(@x2-13x,+9)=0

(x =17 @x -9)=0

X, = 1is already the point of tangency
X, =9/4 =y =3/8
Point (9/4, 3/8)

T

3

y = 2 sinx y = €0s 2X
For intersection point
2sin?x=1-2sin?x

sinx—+l
T2
y = 2 sinx Yy = COS 2X
m, = 2 sin 2x m, = — 2 sin 2x
my—m
fanf = |-——2%
1+ mym,
o[+2) 3
‘ 4sin2x 2 2
= 2
1-4sin“2x 1-16 1)(3
4)\ 4
T
tan0=y3 = 0=73
32 -1
Xy=9 = xy, =9 xX2+y?=1
xy'+y=0
__ Y
==X
X1
M =—- "
T Y1
RSt
NTYL X
X2=vy2 - —
1 Yy Y, X1
X, =%3
Point (3, 3 (=3,-3)
P@3,3)
OP=9+9 =32

OR =1 (Radius)
Shortest Distance d = RP = 3\/5 -1

MoTioN
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Sol.13 (-6, 3) dx _
32 —4y2=72 Sol.15 at =—3 cm/min X
3x+2y+1=0 4
Let the point P(x,, y,) d_)tl =2 cm /min y
3xz2-4y2=72 ... Q) )
P=2x+2
6x—8yy' =0 0 Xxrey
dp _dx dy
g 3| 3 ‘ o "% T
4y b 4y, \ i Z—_6X+ 4 = -2 cm/min.
/5 (0, ~1/2) -
& - E d—A = xd—y + yd_X
4y, T dt dt dt
=10(2) + 6(-3) = 2 cm?min.
= X, ==2y, (2)
from (1) and (2) Points (3, -6) Sol.16 zero
y,=%3, X, =F6 (-3, 6) y=x-x atx=1,y=0
3X+2y+1=0 Area of second square A, = y*
- — dA d
(3,-6) (-3.6) 2 _ 5
dt dt
9-12+1 -9+12+1 dA q
= |7 =\ T X
4=1"Jora d, Jo+4 d—tl =2
2 4 A _y dy
=1 d,= |73 dA; — x dx
S0 point (3, —6) is the point from distance is min. !
Sol.17 1

Sol.14 x?y? = a2 (x* — a?)

2xy? + 2x2yy’ = 2a%x
Xy? + x3yy" = a?x

= jbf'(x).f"(x) dx

b

y’=M _ [rear” = )~ @I (D) + 1
2y =2 | T2 MO-T@Ire) )
2,2 —x2y2 , tano=f'(b) = f'(b)=1
y = x (—j f‘(a) = tan 60° = /3
Xy Xl
1
I= Z(@-+3)(1+3)=-1
_at
" X3y Sol.18 -1500 ft/sec.
L
-0 o)
62
’ o ll t
7 8 501t B
Lo =Y m 50-16t"
4
a 1 X S
L= 3 H.P. NF——30ft——>M
X1 By triangle property
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case-llIfp>0

x+30 X .
50 W For second posibility

y=px y=/nx

50x — 16x t2 + 1500 — 480 t* = 50x 3 5
— 16xt2 + 1500 — 480 £2= 0 1 gy dy 1
a Pax T x

d
—16d—)t( 2 =32x -t + 960 t

1
p= X_1 =px,=1..(1)

1 dx 1] 1
—16XZXE—32(345)(2 +960X2
Three posibility are there y, = px, &y, = /n x;

d - _
S == 1500 fisec. =1 I=fnx,
X, =e
yl = px1
. C 1=pe
Sol.19 * \/E .
Xy:(C—X)2 0<p<g p:]./e
Diff w.r.t. X Xy, = (€C—x)?
Xy’ +y=-2(c—x)
Sol.21 8
g Ae=x-y ) —2C=x) -y
X p X1 9 2
2
(X, = X,)" + [VZ—XE —X—j X, € (0, v/2)
2 2
o Z20=x1)  (e-x)T
- X1 - x2 =-1 - . +
1 Its similar to distance X, € R
formula.
C—Xq c—X 2 2
) o)
1 QX Y2)
= 2
2 S
=1 P(Xp Y1)
X yl2 + X12 =2
C?=X2=X? 9
o yz—g:xzyzzg
X, =t ——
T2
Q
Sol.20 p € (0, 1/e) y=Px
P>0 P
y: pX ‘ (/ y=|nx|
y= | tnx | P<0

case-l Ifp<0

X, y) = (1, 1)
(X, ¥,) = (3, 2)

2
(Xl_X2)2+ (VZ_XJZ. _XiJ =38

2

No solution
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13 p y vy x 8b3y3
Sol.22 a '—,3j P_ N _NxoW N
© [ 4 a - m® " 27(x +a)°
p_sgb
q 27

t
Sol.24 x=a(cost+ logtan E)

dx . t 1
it a(-sint+ n sec? By 'E)
((Jé,o) \ué,o) @0 (50 tanE
dx ( . 1 J
> — =a|-sint+——
y=3-X dt sint
d =asint
Yoo _ox= Y
dx dy
—— =acost
1 dt
X, =—=
1
2 dy _ acost sint
- = ————=tant
g t_U dx 3 (1-sin?t)
i= 4 4 t
y=x-—a y—asint=tant(x—acost—aIogtanE)
11 1 13 at x-axis, y = 0
— =—0 - = a=—— '
4 2 4 ¢
—acost=x—-acost—alogtan -
) 2
ae|-——,3
4 t
zalogtan —
x = alog tan >
Sol.23 8 t
o 97 pointQ(al log tan ?0]
by” = (x + &)’
’ 2
= +
2byy’=3(x+a) P [a(cost+log tan %),asint)
, 3(x+a)2 3(x1+a)2
m = y = =
2by 2by, PQ = \/a2 cos’t+a’sin’t =|a|

P point will lie on the curve also

2 3 Sol.25 6y =x3+2
by,”=(x; +a)

Y1 6d_y = 3x2 d_x

Ler= = Loy = y,m dx dt
ST m sN T Given that
_ 2
PLgy = Or (Lgy) 6 x 8 = 3x? % = ((jj_)t(
%Lsm=(LST)2 X2 =16 x=4 = y=11
X=z%4 x=—4 = y=-31/3

) , (4, 11) & (-4, -31/3)
o ym) =2
q m
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