10.3 Answers
A-Level Pure Mathematics: Year 2
Differentiation |V

Answer 1
&t+y=x
Differentiate with respect to
dy dy
R A A
dx " dx X
dy K
— 1) =2
™ (& +1) = 2x
dy | _
dx & +1
dy
At (1, 0), — =1
(1,0), &

The normal will have gradient 1

y=mX+C
0O=-1x1+c
c=1

Normal at( 1, 0) has equationy = —x + 1

[ 6 marks]

[ 2marks]



Answer 2

(a) ye X = 2x +
Differentiate with respect ®

y(-2)e® 4 Yogx_ 2yﬂ

dx dx
dy (2« — 2X
— - =2+2
dy 2+ 2ye X
dx e X -2y
[ 5marks]
dy 2+ 2
(b) A0, 1), = = T
= -4
. 1
. The normal will have gradleﬂae
y=nmX+cC
1= e x0+cC
4
c=1
. 1
Normal at( 0, 1) has equationy = 2 1
Thatis,x —4y +4 =0
[ 4marks]

Answer 3
Iny = 2xInx, X > 0, y>0

Differentiate with respect to

%x%:&x%+2lnx

% = 2y + 2ylnx

=2y (1 + Inx)
Whenx = 2, Iny =2x2x1In2

= 4In2
= In2*
= In16

Ly =16 .-.ﬂ=32(1+|n2)

dx
[ 7marks]



Answer 4

(a)

COS2X + cos3y = 1, —%<x<%, O<y

Differentiate with respect to

n
ol|s

(-2sn2x) + (—3sin3y)% =0

X
. dy .
- =Y = 24n2
(-3sin3y) o« sin 2x
dy  2sin2x
dx  3sin3y

[ 3marks]

(b)
Whenx = % cos(%) + cos3dy = 1

1
cos3y = 1 - >
1
T2
T 5w
¥=3 3
y = % only answer within constraints
[ 3marks]
(c)
Whenx = i, L7 = —w
X 3sin (%)
2
-3
y=nmx+c
T2
9 3 6
o2
9
yo 2y,
3 9

Thatis, 6x + 9y — 27 = 0
[ 3marks]



Answer 5

(a)
sinx + cosy = 0.5
dy .
cosXx — —siny = 0
X dx y
ﬂ _ CosX
dx ~ siny
[ 2marks]
(b)
ﬂ = 0 whencosx = 0
dx
JT
X =+
2
JT . JT
Whenx = —, cosy = 0.5 — n(—)
X > Sy S >
=05-1
y = arccos(—0.5)
2
=+ —
3
(i _ﬂ) (i ﬂ)
2’ 3 /’\2" 3
Whenx = ——, cosy = 05 — sm(——)
=05+1
=15 which has no solutions
[ 5marks]
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