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<C4> DIFFERENTIATION

Answers - Worksheet F
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dx dr dt 2t t
b t=2 ~x=4, y=1
grad= —¢
-~ grad of normal = §
L y—1=8(x—-4)
y=8x—-31

3 a ﬂ=sec€tan6, d—y=—2sin2¢9
do dé

dy _ dy . dx _ —2sin20

dx de " de B sec@tand

=—4sin @ cos 8 X cos 6 X c9s6
sin@
=—4cos’ 0
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grad = 4X(§)3_ _%\/5
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5 a y=0=cos0=0= 0=7,

(% - 19 O)a (377[ + 19 O)
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b dr =1-cos 6, L2 =—sin @
de de
dy _dy dx _ —sind
dx de deé 1—cos@
_ 2sin€cosé
1-(1-2sin’¢)
6
:_cf)s; :_Cot g
sin? 2
¢ —cot 4 =0
2
0 _ = _
5= 0=m

x=1 -y=4

Y —4ng

dx

grad=4In4=4mn2*=81In2

L y=4=8In2)(x-1)
y=4+8x—-1)In2

dy

a dxt6xy+6rx Y ¥ —o

dx
4x+6y= "2 (29 6x)

& _ 2+

dx y—3x

at P, grad=1

. grad of normal = -1

Lyt S5=—(x-2)
x+y+3=0

b sub. y=-x -3 into eqn of curve
2%+ 6x(—x —3) = (x = 3)*+77=0
502 +24x — 68 =0
(5x +34)(x—2)=0

x=2(@tP) or —& . x=-6%
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a sinf =~
]
0 6
— _ 4
b o=% ~y=3
E=cost9, d—y=Zsect9><sec6?tan6?,
de de
dl _ diy_ﬁ _ 2sec’ @tan _ 2siné
dx de deé cosé cos* @
_ 16
grad = ¢

9y —12=16x—8

16x—-9y+4=0
| 1

2
¢ y=sec 0= =
Y cos’ @ 1-sin’@
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7 a 2c0sx—2%secz2y=0

2 @

2cosx = —
cos“2y dx

Y~ cos x cos 2y

24y —4n=3x—-T7
3x-24y+3n=0

x—8+mn=0
9 a dx _ 1><(t+l)—2t><l _ 1 .
dr (t+1) (t+1)
dy _ 2x(@-D)-2tx1 _ 2
dr (t—1) -1y
dy _dy dv _ -2 1

A& drdr (=12 (@+1)?

_ 2+ :_Z(MT

(t-1)7 t—1

b at0,t=0 .. grad=-2
- grad of normal =

= =

Ly b

2t w L
-1 t+1
4t + 1) =1t —1)
32 +5t=0
t(3t+5)=0
t=0(at O) or —3

5 5

22 4

t

o
Il

x=L = xtt+x=t
t+1

x=11-x)

a dx =—4sin ¢, Y =3cost
dt dr
dx dr dr —4sint
b y—3sint=—w(x—4cost)
4sint

4ysin t — 12 sin* = —3xcos ¢+ 12 cos” ¢
3xcos ¢ + 4y sin ¢ = 12(sin’ ¢ + cos” 1)
3xcost+4ysint=12
¢ cost=2, sint=2
4 3
cos’t+sin’t=1
XY
L (E)YHE)=1
(27 +(2)

9x* + 16y* = 144
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