<C2> DIFFERENTIATION

1

Answers - Worksheet C

a

b

I
dx
2
d—J; =1y +8&7
b SP: 1xT —d4x7=0
-2, 3 _
Ix(x* =8)=
=8
x=4
s 4,3
2
when x =4, d—JZ} = %
2
jx_)z’ >0 .. minimum
a Y=g/ 247+ 161
dr
b whent=0.25,
% = 2.625 cm per second

C

f£(x) = 6x° + 10x

6x>+10x >0
2x(3x+5)=0
x < —% and x>0

SP: 87 —-24F +16:=0
8t(t—1)(t—-2)=0

t=0,1,2

from graph, max when ¢ =1

. max height =3 cm

2 a Y3212
dx

at(1,-2), grad=3
Loy+2=3(x-1)
3x-y-5=0
b SPwhen 3x* - 2x+2=0
b —4ac=4-24=-20
b* —4ac <0 .. no real roots
. No stationary points

4 a y=0= x(x+3)’=0
x=-3,0
(_3a 0)9 (0’ 0)

b f/(x)=3x"+12x+9

decreasing when 3x*+ 12x+9<0
3x+3)x+1)<0
o —3<x<-1

C Y a

(_3: O)

\ 4

(=1,-4)

6 a Y=3716k-9
dx
stationary when 3x” + 6kx — 9k* =0
= X +2kx-3K=0

b (x+3k)(x-k)=0
x=-3k k
whenx =4k, y=Fk + 3k’ - 9k’ =5k
. stationary at (k, —5k°)
¢ when x =-3k,
y==27I+ 27K + 27k’ = 27k’
o (3K, 276
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V = 1x’sin 60°x 1 8 a f/(x)=3x"+8x+k
= 1¥% % % =250 for 2 SPs, f’(x) = 0 has 2 distinct roots
1000 10003 2
1= or — 22 o b —4ac>
l N or - b ac>0
A4 =2x £x2)+3xl 64 — 12k >0
_3 2 1000:/3 16
+ < 16
2 (3 X 3x? ) k 3
=f( +w) b SP: 3’+8—-3=0
% f (2x — 2000x ) Gx—1)(x+3)=0
SP: g(Zx—ZOOOx_2)=O x=-3,1
3 _
x*=1000 5 (-3,19) and (1, &
x=10
min 4 = 150\/5
2
‘;x—f = g(z +4000x7)
2
when x = 10, d—f =33
dx
2
d—f >(0 .. minimum
X =44 35 =0 10 a f(-1)=-1-3+4=0
x—4x2 +3=0 s (x+1)is a factor
(2= D(x=3) =0 b 2 4+ 4
x =13 x+1)x =37 + Oox + 4
x=1,9 P+ o2
" (1,0)and (9, 0) —4x* + Ox
%:%x_% _%x_% —4x2— 4x
1 \ 4x + 4
SP: Ix -3x2=0 4 + 4
Ly i(x-3)=0 o ) = (6 + (P — 4x +4)
x=3 fx) = (x + 1)(x — 2)
y= V3 -4+ % =23 -4 ¢ (2,0),as (x—2)is arepeated factor
N ER 23 -4) of f(x) so x-axis is a tangent at (2, 0)

d f'(x)=3x"—6x
SP: 3%’ -6x=0
3x(x—2)=0
x=0,2
*. (0, 4) is other turning point
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