8.5 Answers
A-Level Pure Mathematics: Year 2
Differentiation |11
8.5.1 Solutionsto 8.3 Examples (Teaching Video)

sin® 3x ( Chain Rule Example )

(i) vy

(sin3x)*

dy
dx

= 4(sin3x)% x (cos3x) x 3

123in33x C0S 3x

[ 3marks]

xsin(xz) ( Product Rule Example )

(i) vy

% = xcos(xz) X 2X + 1 x sin(X2>

2xzcos(x2) + sin(xz)

[ 3marks]

(iii) y-= sine(zix) ( Quotient Rule Example )

dy e x cos(2X) x 2 — 2% x sin(2x)
dx X x e
2e?(cos (2x) — sin(2x))
X x eX
2(cos(2x) — sin(2x))
o2x

[ 3marks]



8.5.2 Solutionsto 8.4 Exercise

Answer 1

: . dy
(1) y = 7sin (5%) = Vi 35co0s (5x)

N : 3 dy 2 3
(i) y:63m(3x) &=54x cos(3x)
(i) y = 2sn°x

= 2(sinx)3 % = 6(sinx)2 COS X
= 65N xcosx
(iv) y=+vsd8nx
1 _1
= (snx)? % = %(sinx) 2 cosX
_ CosX
~ 24/snx
(v) y= 116" = % - 116%™ cosx
(vi) y= 38" % = 369" & 2¢0s (5%) x 5
= 30629 ¢os (5x)
(vii) y = In(dnx) = % = Snx X COSX
= cot X
: y 1
= | =2 _ | Bl
(viii) y = d8n(nx) = i cos(Inx) x ~
cos(Inx)
B X
[ 16 marks]
Answer 2 y = CSCX
1
~snx
= (sinx)_1
dy )
O = (-1) (snx) “ cosx
_ 1 COS X
~ §nx ~ sinx
= —CSC X COot X O

[ 4 marks]



Answer 3
(1) f(X) = xsnx

[ 2marks]
(i) f’(X) = Xxcosx + sinx
[ 2marks]

(i) f’(%):

[ 2marks]

Answer 4
(1) Look at the graph as it approachesyfaxis from both the left and
the right. In both cases it's smoothly heading towards the number 1

on they-axis.
[ 2marks]
snx
. ¢ _
(i) ) X
XCOSX — SinX
fr(x) =
(%) v
[ 2marks]
i) () = ncosnz—smn
JU
o ax(=1)-0
= —=
- T
= —
_ 1
- JT

[ 2marks]



Answer 5
Look at the graph as it approachesyeis from both the left and the right.
In both cases it's smoothly heading towards the number O gratfis.

[ 2marks]
Answer 6
By definition,
F7(x) = HT(E f(x+hr)]—f(x)
. . , limit sin(x + h) - sin(x)
. (dnx) = Mt -
limit sSinxcosh + cosxsinh — snx
= h-o h
_limit Sinxcosh — sinx limit cosxsinh
~  h-o h h-o h
. imi h-1 imt Sinh
= sinx ™ 7cosh +cosx Mt SIE
= 9nx x 0+ cosx x 1
= COSX O
[ 6 marks]
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