<C4> DIFFERENTIATION Answers - Worksheet E

1 6x+1><y+x><dx 2ydy— 2 a E——asm¢9 10 Y = a(cos 6 - 1)
6x+y= 9(2)/—)6) dy _ dl_ﬁ _ a(cosf—1) _ 1-cosé

dx dx de de —asin@ siné

dy _ 6x+y _1-(-2sin’9 _ sinf —tan ?

dx  2y-x 2sincos4 cos? 2

b x=0 = cos@d=0 = 9=%

wy=a(l-7), grad=1

wy=xta(l-7)

3 a ﬂ=—sin¢9, Y~ cos 20 4 a 2x—4xy- 4ox Y +2ydy =0
de de dx
dl:ﬂ+ﬂ:cos20 2_4214_2
dx de de —sin@ rTY dx(x Y)

dy _ 2x-4y _ x-2y
dx 4x -2y 2x—y

= —cosec @cos 26

b x=0:cos€=0:9=%,37” b grad=3
¢ =7, grad=-1x(-1)=1 Ly—10=3(x-2) [y=3x+4]
6 = 37“, grad=1x(-1)=-1 ¢ W=
2x—y
product of gradients = 1 X (—1) = -1 x=2y=32x-y)
*. tangents are perpendicular y = 5x, sub. into eqn of curve
d y=1sin26 =sin Ocos 6 x* — 4x(5x) + (5x)* =24
y* =sin” Bcos” @ = cos” 6(1 — cos” ) X' =4
Y =x*(1-x% x=2(atP) or =2 .. (-2,-10)
5 a Top dop g 6 3 -3+1Ixy+rrx¥ 4y =0
dt dr dx
b _dy & 2-1 2 _349=B gy
dx de dt 2t ¥ =3+y dx(4y %)
L 2ol og dy _3x-3+y
Y dx 4y —x
t=1 grad = 1
L2 - - grad of normal = -3
b x=3 = ’+2=3 = (=%1 Ly—1=3@x-1)
=2 = t*—t=2 y=4-3x
t*—t-2=0
t=2)(t+1)=0
=—lor2
-~ at(3,2), t=-1
. grad= 3
wy=2=3(x-3)
2y—-4=3x-9
3x-2y=5
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7 a dl:dlx%,dlzgo 3 a gzlx(l+t)—2t><1: 12
dr dh dr” dt dt 1+1) (1+1¢)
ar — 407 x 0.1e%" = 4! dy _ Ix(A-H-tx(=) _ 1
dh dt (1-1)* (1-1)*
n=4, 9 — 4 Yo e 1, 1
dh dx dr dr (I-1) 1+
. 80=dme’x ¥ Y _ 407 = ax” (1“}2
o de’ dt ' (1-1)? 1-1
. : : -1 - R —
.. depth increasing at 4.27 cms™ (3sf) b t=1 ~x=1,y=1
b after 5 seconds, V=15 x 80 =400 grad=9 .. grad of normal = -1
. 400 = 40m(e""" - 1) Ly-l=-Ix-1)
h=101In (L +1)=14.31 27y —27=-3x+1
3 % — 4me' ! 3x +27y =28
L 80 =4me' ¥ x ¥ dh— 5 ¢ L4 T _og
) dr’ de ' 1+t 1-¢
. depth increasing at 1.52 cms™" (3sf) 3101 —£) + 2711 + 1) =28(1 — t?)
26t°+15t—14=0
(13t +14)2t-1)=0
t=1 (atP) or -4
r=-%atQ
9 2+2xy+@x ¥ ¥ g 10 a & —gsechtand, ¥ =2asec’
dx dx de de
2
2+2xy=d—y(2y—x2) by, de 200 5 h5ec 6
dx dx de deé asecOtan @

dy _ 2+2xy
dx 2y—x?
L 22D 0, 24 200=0
2y—x
_ _ 1
xy=-1, y=-=

X

sub. 2x+x2(—§)—(—i)2=0

1
2x—x——==0
X —X =
1 3
- =1
X = X
x=1 ..(,-1

b €=%,x=\/§a,y=2a

grad = 2+/2
1
d of l=———
grad of norma G
1
Ly=—2a=——=(x— 2
y—2a 2\/5()6 \/_a)

2\/§y—4\/§a=—x+ V2a
x+242y=5V24a

¢ ' =4ad*tan’ O =4d’(sec’ 6 — 1)

X
sec @ = =
a

Ly =ad((C) - 1]
V=4 -d)
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