< > DIFFERENTIATION

Answers

f/(x) = 6x° + 10x

6x° + 10x> 0
2X(3x+5)>0
x< -2 and x>0

2
9Y >0 .. minimum
dx

% = 83— 2412 + 16t

when t = 0.25,

% = 2.625 cm per second

c SP. 8t*-24t2+16t=0

8t(t—1)(t-2)=0
t=0,1,2
from graph, max whent=1
. max height =3 cm

2 a Y=32_2x+2
dx

a(1,-2),grad=3
Ly+2=3(x-1)
3XxX-y-5=0
b SPwhen 3x¥*-2x+2=0
b?—4ac=4-24=-20
b?—4ac<0 .. norea roots
.. ho stationary points

4 ay=0= x(x+3)?=0
x=-3,0
. (=3,0), (0,0

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

decreasingwhen 3x*+ 12x+9<0
3(x+3)(x+1) <0
. —=3<x<-1

c Ya

(=3,0)

\ 4

(-1.-4)

6 a ;ﬂ = 3¢ + Bkx — 9K

X

stationary when 3x* + 6kx— 9k’ =0
= X+ 2kx— 3k* =0

b (x+3k)(x—-k)=0
x = -3k, k
whenx =k, y=1k +3k®- 9K* = -5k*
. stationary at (k, —5k%)
¢ when x=-3k,
y =27k + 27K + 27k = 27K
o (3K, 27K

© Solomon Press

PMT



DIFFERENTIATION

Answers

page 2

V = 1x*sin60° x|

NI

Xl x @ =250

. = 1000 10004/3
) V32 3x?

A =(2x @xz)+3x|

X~ + (3xx

_ V3.2 1000/3
2 2

3x
= 3 (4 200,
2 X

9 _ V3 o0 2000x)
dx 2

SP: g (2x — 2000x ) = 0

x> = 1000
x=10
min A = 150./3

2
&A= V354 2000x°7)
dx 2

2
whenx=10, 2 = 33
X

2
d—f‘ >0 .. minimum
dx

x— 4xt +3=0
(X —1)(x*-3)=0
x%=1,3
x=19
- (1,0) and (9, 0)
dy _ 1,73 &
—X—%x 3x
SP: ix® -3x%=0
X 2(x=3)=0
x=3
= — 3 =
y—\/é 4+[
. (3, 243 - 4)

)

8 a f'(x)=3+8+k

for 2 SPs, f /() = 0 has 2 distinct roots
- b*—4ac>0
64-12k>0
k<2
b SP. 3xX+8x-3=0
Bx-1(x+3)=0
x=-3, 1

~(-3,19) and (1, &

10 a f(-1)=-1-3+4=0
s (x+ 1) isafactor

b X — 4x+ 4
X+1) X -3¢+ Ox + 4
XX+ X
—4¢ + 0Ox
- &C — AX
IX + 4
4x + 4
s f() = (x+ )¢ — 4x + 4)

f(x) = (x+ 1)(x~ 2)°
c (2,0),as(x— 2) isarepeated factor

of f(x) so x-axisisatangent at (2, 0)

d f’(x)=3x-6x

SP. 3¢-6x=0
X(x-2)=0
x=0,2

. (O, 4) is other turning point
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