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< > DIFFERENTIATION

1 a Ya

/.

(-1, 0)/ (2, 0) X

b f(x) = (X +1)(¢ - 4x + 4)
=X+ AX+ X —dx+ 4
=x3 -3¢ +4

f/(X) = 3¢ - 6x
c x=1 . y=2x(-1)?=2
gad=3-6=-3
T y—2=-3(x-1)
y—-2=-3x+3
y=5-23x

3 a X¥*+x-2=0
x+2)(x-1)=0

x=-2,1 a<b . a=-2 b=1

b & =ox+1
dx

gradat A=-3
. grad of normal = 1
~y-0=1(x+2)
y=x+2
X—-3y+2=0
c gadaB=3
tangentat B: y—0=3(x-1)
y=3x-3
acC, x-3(3x-3)+2=0
X—_

8
(%)
5 a Y=o
dx
aA y=3, grad=-3
~y—-3=-3(x-2)
3X+y—-9=0
b tangent:
Xx=-1= -3+y-9=0=y=12
Curve:
x=-1= yz% = y=12

. tangent intersects curve at (—1, 12)

y = 4 x which passes through (0, 0)
b grad of normal = -4
L y—1=-4(x-4) [y=17-4X
aQ, x=0=y=17
. aea= 3 x17x4=34

A

17
@\ "
4
3 1
y= X2 —2x2 - X ?
dY —1yd _ 3oy 1y
&_Exz_xz.i.i)(Z
— X -2x+1
2x%
_1\2
= (x=) [a=-1, b=2]
2x2

a ¥ =3+2x-30
dx

aP, 3-2k-3=-6
k=3
b y=2+3x+3*-x° . P(-13)
aQ, 3+6x—3¢=-6
X¥-2x-3=0
x+1)x-3)=0

x=-1(aP) or 3 .. Q(3,11)

= 16+64 = \/80 = 45
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DIFFERENTIATION

= %(X2+ %X_l)

_ 1y2
2X 5> X

Y = ox+ 3x7

dx
d’y _ 33
ae 2T ax”

2
. 2xM + ¥ 6Xx
dx? dx

=2x(2—%x7%)+2x+%xf%
=4x— %x_% +2x+%x_% - 6x
=0
dy _
- =3x-6x-8
gadatP=1
wy—-8=1x+1) [y=x+9]
aQ, 3¢-6x-8=1
X —2x-3=0
x+1)x-3)=0
x==1laP .. Q(3,-20)
y+20=1(x-3) [y=x-23]
grad normal =-1
“y—-8=—(x+1) [y=7-¥X
normal at P meets mwhen
7—-x=x-23
x=15 .. (15,-8)
dist between lines = dist P to (15, —8)
= J16? +167 = \16°x2 = 1612

— 6X
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Answers page 2
% =4x—7
aA y=-5 gad=1
©y+5=1(x-2)
[y=x-7]

grad of normal atB=1

", grad of curveat B=-1
L AXx=-7=-1
x=3,y=2(3)-73)+1=-5

~ B(2,-5)

ﬂ = — )(_2
dx

gradatM = -+

-, grad of normal =4

wy—3=4(x-4) [y=4x-13]
4x—13=2+§
45— 15x—4=0
(4x+1)(x-4)=0
Xx=4(aM)or -
~N(-1,-14)
y= ki — X2
aP, ik(L)-3(v2)=+2
k—-6=4
k=10
y=x(10-x)

aP, y=+2(10-2)=8/2
grad of normal = —%

L y-8V2 =-4 (x-2)
x/iy—16——x+2
x++2y=18 [c=18]
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