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dy _ dx _ : dy _
1 6x+1><y+x>< 2y a — =-asing, -~ =a(cosf —-1)
dx de de
_ dy _ dy . dx _ a(cosd-1) _ 1-cosé
+ 2 = L __ = =
ex+y (2y X dx de de —asing sing
dy _ 6x+y _1-(@1-2sn*%) _ sing —tan ©
2 = 7 = - = = an —_
dx  2y-x 2sin4 cos? cosé 2
b x=0= cos#=0 = 6=7
wy=a(l-7%), gad=1
ny=x+al-7)
3 a %z—sina, Y = cos26 a 2x—4><y—4x><@+2yg=0
de de dx dx
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dx do do -sn@
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b x=0 = cosd=0= 9:%,7

c 0=7%, gad=-1x(-1)=
6=3, grad=1x(-1)=-1

product of gradients=1x (-1) =-1
*. tangents are perpendicular
d y=1sin26 =sindcosé
Y =sin?@cos’ 6 = cos’ O (1 — cos’ )
LY =xX(1-X0)
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dt dt

dx dt  dt 2t
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2t
t=1
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b x=3 = t?+2=3 = t=+1
y=2 = t?’-t=2
t°~-t-2=0
(t-2(t+1=0
t=-l1lor2
L a(3,2), t=-1
. grad:_
ny-2=3(x-9)
2y—4=3x-9
3X-2y=5

Cay= Y ay
2x — 4y o (4x - 2y)
dy _ 2x-4y _ x-2y
dx  4x-2y  2x-y

b grad=3
©y-10=3(x-2)
LZy =3

2xX—-y
X—2y=3(2x-y)

y = 5%, sub. into egn of curve
X2 — 4x(5X) + (5%)° = 24

X =4

x=2(@P) or =2 .. (-2,-10)

[y=3x+4]
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- =Y ay—
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dx 4y —x
grad =
~. grad of normal = -3
©y-1=-3(x-1)

y=4-3X
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a M -av dodv g4 8 q O Ix@+py-txt 1
dt  dndt’ dt dt (L+1)? (1+1)2
dv = 407 x 0.1€ Olh_41teo'lh g — Ix(A-t)—-tx (-1 - 1
dh dt (1-1)? (1-1)?
h=4, V = 4ned? gy x_ 1 1
" dh dx dt dt  @-t)®  (@+t)?
2 2
. 80=4ne™x I A _ g 07 SR [EJ
dt ' dt 1-t) 1-t
~. depth increasing at 4.27 cms™* (3sf) bt=1 .x=%,y=1
b after 5 seconds, V=5 x 80 =400 grad=9 .. grad of normal = —%
. 400 = 40m(e® ™" - 1) L y-1= —1(x-1)
h=10In (X +1)=14.31 27y —27=-3x+1
. %\; = 4net 3t 3x+ 27y =28
.. 80 = 4re 1431 dh dh - 152 c 3 4 2t 27t - 28
' “w @ 1+t 1-t
. depthincreasing at 1.52 cms™ (3sf) 3t(L—t) + 27t(1 + t) = 28(1 - t?)
26t°+15t—14=0
(13t+14)(2t-1)=0
=% (@P) or—33
2+ 2:xxy+@x Y _oy¥ =g 10 a ¥ -ascotans ¥ =2ase?o
dx dx do deo
_dy 2 dy _ dy . dx _ 2asec’d _
+ = — = L = Y =
2+ 2y dx (2y=x) dx de de asecédtané 2cosec 6
dy 24 2xy £
o " 2y b 6=1%, x=+2a y=2a
L 229 —0, 242xy=0 grad = 242
2y — x?
xy = -1, y=-1 -, grad of normal =— -1
X 22
sub. 2x+x4(-1)-(-1)=0 L y-2a=-——1 (x-+2a
=) y o5 <~ V2
2X—x— L =0 2J2y- 4J2a=—x++2a
X
x=i2, =1 x+ 2J2y=5/2a
X
x=1 . (1,-1) c y'=4a’tan’ 0 = 4a’(sec” 6 - 1)
secd = X
a
Ly =4a(2)° -1
V= 406 - )
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