<C1> DIFFERENTIATION

Answers - Worksheet D

1 a Y A

V3

(-1, 0)/ 2,00 x

b f(x)=(x+ 1)(x* - 4x + 4)
=X -4’ +4x+x —4x+4
=x' —3x*+4
f/(x) =3x"— 6x
¢ x=1 . y=2x(-1y’=2
grad=3-6=-3
T y—=2=-3x-1)
y—2=-3x+3
y=5-3x

3 a ¥+x-2=0

x+2)x-1)=0
x=-2,1 a<b .a=-2,b=1

b ¥ oot
dx

grad at 4 =-3
. grad of normal = 1
-0=1(x+2)
Jy=x+2
x—-3y+2=0
¢ gradat B=3
tangentat B: y—0=3(x—-1)
y=3x-3
atC, x—33x-3)+2=0

5 a Yoo
dx

atA, y=3, grad=-3
“y—-3=-3(x-2)
3x+y-9=0
b tangent:
x=-1 = 3+y-9=0 = y=12
curve:

x=-1 =>y=% = y=12

". tangent intersects curve at (-1, 12)

L y-1= b4
y = +x which passes through (0, 0)

b grad of normal = -4

y—1l=—4(x—-4) [y=17—-4x]
atQ, x=0 = y=17
warea= 1 x17x4=34

A

17
@\ :
4
1 3 1 _1
y=§xz—2x2 x 2
d_y:lx%_x_%_i_lxi
dx 2
_x2—2x+1
3
2x?
_ 2
x=) [a=-1, b=2]
2x?

a ¥ =342-34
dx

atP, 3-2k-3=-6
k=3
b y=2+3x+3x-x . P(-1,3)
at 0, 3+6x—3x"=-6
X¥=2x-3=0
(x+1D(x-3)=0

x=-1(@atP) or 3 .. 0(@3,11)

0=16+64 =80 = 45
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11

d 2 -1
a(x +1x7) 8

_ 1,2
2x > X

-1
Y= oxt 3x7 10
dx

2
. 2x3x—y +d—y—6x

3 1
= _ 3472 3472
22— 4x )+ 2x+ 9x 6x
1 _1
=4x—3x 7 +2x+ 2x? —6x

=0

—6x—38 12
gradat P=1

Ly—8=1(x+1)

atQ, 3x'—6x—8=1
X =2x-3=0
(x+1)(x-3)=0

x=-latP .. O(3,-20)

[y=x+9]

Ly+t20=1x-3) [y=x-23]
grad normal = —1
Ly=8=—x+1) [y=7-x]
normal at P meets m when
T—x=x-23

x=15 .. (15,-8)

dist between lines = dist P to (15, —8)
= V162 +16% = V16*%x2 = 1632
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i)

Y — a7
dx

atd, y=-5, grad=1
LytS=1(x-2)

[y=x-T7]
grad of normal at B=1
. grad of curve at B=—1
Sodx—-T7=-1

x=4, y=23) =73+ 1=-5
o B(3,-5)

Y gy
dx
gradat M= —

. grad of normal = 4

soy=3=4x-4)
4x-13=2+12
X

[y=4x—-13]

4> —15x—4=0
(4x+1)(x-4)=0
x=4(at M)or —%
LN(=1,-14)

4

atP, y=~/2(10-2) =82

=__1
grad of normal 5

Ly=82 =-L(x-2)

V2y-16=—x+2

x+2y=18 [c=18]



