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Differentiation and its applications 2 Answers

1 1 B1,B1 1 L
@) E3x2(1+x3) 2 BI for E(1+x3) 2
BI1 for x 3x*
[2]
(ii) 2x cos2x — 2x* sin2x Ml M1 for attempt to differentiate a product
A2,1,0 —1 each error
[31

. d x*(¥)-2xInx
Q) 2= (/)—4 B3.,2,1,0 | —1 each error
dx X
_1-2Inx
x3
d 1 1
when ¥ =0, Inx = 12,X:eéay: é, Ml Ml forattempttosolved—y=0
dx SN dx
1
. d’y xX*(-%)-(1-2Inx)3x’
(ii) dxij = (50~ c ) M1 M1 for attempt at 2™ derivative
X
—5+6Inx
e Al, Al | Al for a, Alfor b
o (3]
nody,
(iii) whenx=¢"2, o is —ve Ml M1 for a correct method
-2 .
= — ), max Al A1 must be from correct working only
© (2]
2x+ 32x_% BI1+B1
7
2-16x 72 B1+B1
Equate to 0 and solve Ml
x=4 Al
y =144 Al 7]
. d 1 DA d -y~ A
(i) —(4x+12)2=—(4x+12) 2 x4 or —(4x+12) /2 =—(4x+12) 2 x4 Bl
dx 2 dx 2
Uses quotient rule or product rule Ml
1 1
4x+12)2 —2(x+2)(4x+12) 72 y S
(ee12)? =20e2) (40 12) 2 o) o (v42) (4 412) Al
4x+12
Express with common denominator of (4x + 12)n Ml
2(x+4)
—ork=2 Al

(4x+12)"
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5) () 3xe™+e’ —e*
=3xe™

(ii) IxeSxdx = l xe’ — "
3 3

6) o Y (x> + 92— 2x(2x)
dx ()c2 + 9)2
18— 2x° .
= -—, turning points,

(x2 +9)2 ,
x==3

() —=2

b, (16

dr 100

=032 or i
25

7)

i 27-¢
2t x (27 1)

(i) T 54— 6t°

Solve % =0
dr
=3

(iii) Substitute for 7 in expression for 4

A =108 only

M1, Al, BI

(3]

DM1
DM1
Al
[3]

B2,1,0

M1

Al
(4]

B1

Ml

Al
131

completely correct method and maximum

M1 for attempt to differentiate a product.
A1 for correct product.
Bl for —e™*

DM1 for recognition of the ‘reverse’ to (i)
DM1 for dealing with 3’
A1 all correct (condone omission of ¢)

Attempt to differentiate a quotient
—1 each error

M1 for correct attempt to find the turning

points.
Al for both

B1 for use of %z 2
dr

M1 for use of rates of change

Bl
B1

B1

Ml

Al

M1
Al
Bl



