2.4 Answers
A-Level PureMathematics: Year 2
Differentiation |11
2.4.1 Solution to 2.2 Example (Teaching Video)

y = 3
dy = x° 3% + 55
dx

Y = 3x" + 5x’

dx

dy 7

2 -8

dx X

[ 2marks]

The sensible way to do this problem is to simplify first then differentiate.
This allows the answer via The Chain Rule to be checked.

y = B3
y =
dy 7
-~ -8
dx X

The first method allows practice of the product rule before having to use
it on questions that can't be done using the second method.

2.4.2 Solutionsto 2.3 Exercise

Answer 1
(1) Using the Product Rule;
y = W9 5 sl
ﬂ = x2 x 11x19 + 9@ x xtt
dx
ﬂ = 11x*% + 9x1®
dx
dy 19
— =20
dx X
[ 2marks]
(ii) Using algebra to simplify first;
y = NCRVR
y = 20
Y o0kt

dx
[ 2 marks]



Answer 2

(1) Using the product rule;
y = 3x° x 4x’
ﬂ = 3x° x 28x% + 15x* x 4x’
dx
Y gadl 4 g0yt
dx
Y qaa
dx
(i) Using algebra to simplify first,
y = 3x° x 4%’
y = 12x%2
Y qaat
dx
Answer 3
(1) Using the product rule;
y = XXX
ﬂ =Xxx1+1xX
dx
dy
B A
dx X
(i) Using algebra to simplify first;
y = XXX
y =%
dy
2 — 2
ax
Answer 4
(1) Using the product rule;

y
dy
dx
dy
dx
dy
dx

3 5
8x2 x 6x?

3 3 1 5
8x2 x 15%x2 + 12x2 x 6x2
120x + 72x°

19253

[ 2marks]

[ 2marks]

[ 2marks]

[ 2marks]

[ 3marks]



(i)

Using algebra to simplify first;

Answer 5
Using the product rule,

(i)

(i)

y

y
dy
dx

y

dy _

dx

dy
dx

dy _
dx

3 5
= 8X2 X 6Xx2
= 48x4

= 192°

I
o
x-h
!
w
><-|>

Using algebra to simplify first,

Answer 6

(i)

(i)

Using the product rule,

y

y

dy
dx

y
dy
dx
dy
dx
dy
dx

= x_3 x8
= X5

= 5x4

= (x2— 1)(x2+ 1)
= (xz— 1)2x+ 2x<x2+ 1)
= 2x3 - 2x + 2X° + 2x

= 4x3

Using algebra to simplify first,
y = (x2 - 1)(x2 + 1)

y
dy
dx

x4—1

= 4X

3

Difference of two squares

[ 3marks]

[ 2marks]

[ 2marks]

[ 3marks]

[ 3marks]



Answer 7
Using the product rule to show that;

y = x4(3x2 + 1)
has a derivative given by;

dy 3( a2
— =2 9 2
™ x( X~ + )
and a second derivative given by;
2
::Ijx—;/ = 6x2(15x2 + 2)

before determining the third derivative.

dy 2 ay
v 24x(15x° + 1)  or

360x3 + 24X

[ 6 marks]
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