10.4 Answers
A-Level Pure Mathematics: Year 2
Differentiation I11
10.4.1 Solutionsto 10.1 Example (First Teaching Video)

(i) x = eYcosy
:—§ = e¥(—siny) + e¥cosy By The Product Rule
dx .
dy = e’(cosy — sny)
dy _ 1
dx  eY(cosy — siny)
(i) Wheny = 0
x = e2cos0 = 1 so (1, 0) is a point on the normal

Also, wheny = 0
Y 1
dx e0(cos0 — sin0)

.. Gradient of normal will be the “sign changed reciprocal{-efl)

y=m+cC
0=-1x1+c =c=1
Normal has equatioy = —x + 1 ( Thatis, y = 1 — X)

(iii )

[2, 2,2 marks]



10.4.2 Proof for 10.2 Differentiating arcsin x

Reciprocal Gradients Rule

dy dx dy 1
—x— =1 = - =
dx =~ d dx dx
d V)
y = arcsinx
“ X = sny
%—cos
dy y

Now use the fact thatoszy + sinzy = 1 to get..

g—§ =+, 1-snly
&, 1

+
dx V1 -x2

From the graph of = arcsinxwe can see that the gradient is always positive

[ 6 marks]



10.4.3 Solutionsto 10.3 Exercise

Answer 1
sin(x?)
X

(i) y =

dy = xcos(x) 2x — sin(x’) By The Quotient Rule

dx x2
dy  2x°cos(x?) — sin(x?)
dx X2
[ 3marks]
(ii)  Whenx = Vo
y = SN@ _ 5 s (v &, 0) is a point on the tangent
Va
Also, when x = V&
dy _ 2mcos(m) —sn(m) 5
dx 7 Bl
. Gradient of tangent will be- 2
y=mX+cC
0=-2xVm +¢ = c=2Vxa
Tangent has equatiory = —2x + 2V @
[ 5marks]

(iii )

[ 1mark ]



Answer 2

y = arccosx
. X = COSY
X —-sn
dy y

Now use the trigonometry identitgoszy + sinzy = 1 to get..

3—§ = +,/1 - cosy

dy .1
dx T \1-x2

From the graph of = arccosx it can be seen that the gradient is always negative

d_ 1 4

S dX — /71 — X2

[ 7marks]



Answer 3
(i)
y = 2 sin X

% = X2 cosx + 2xsinx by The Product Rule

[ 3marks]

T

(i) Whenx

y = 7snz = 0 so (m, 0) is a point on the normal
Also, when x = &
d .
d—i = 7Pcosm + 2nsinm = — 7

. Gradient of normal will be the “sign changed reciproca}z’—,
JT

y=nMX+c
1 1

0= —=xm+c¢C - c = -—=
T 4

, X 1

Normal has equationy = — — —
JT JT

[ 6 marks]

(iii)

[ 1mark ]



Answer 4

(1) y = tanx
_§nx
~ cosX
dy _ cosx cosx — (=sinXx) sinx
dx cos? x
_ cos?x + sn?x
B cos? X
3 1
~ cosX
= seczx d
[ 2marks]
(ii) y = arctanx
S X = tany
dx 2
— = SC
dy y
Now use the fact that + tan2y = seczy to get..
ax =1+ tan2y
dy
dx =145

dy




Answer 5

coszx + snx

<
Il

2C0SX (—SinX) + COSX

cosXx (1 — 2sinx)

For stationary points...

Eithercosx = 0 = x = (maximg

(Minima)

o|a n|a
ov|gf' r\)|§’

. 1

[ 6 marks]
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