8.4 Answers
A-Level PureMathematics: Year 2
Differentiation 1V
8.4.1 Solution to 8.2 Example (Teaching Video)

4x2y3: 4+x2—y2
(4x®)(y’) = a+x° -y

2 dy PV
(4x)x3y2dx+8xx(y3>—2x 2ydX
12x2y2%+2y% = 2x — 8y®

Divide through by 2

220y Ay
6xy2dx+ydx_x 4xy3

ﬂ(6x2y2+y) = X — 4xy3

ax
dy = X - 4xy3
dx  6x2y2 +y

x(1 - 4y3)

y(6x2y + 1)
[ 4 marks]



8.4.2 Solutionsto 8.3 Exercise

Answer 1
(1)
3x2y = 4X — y3
2 dy dy
—7 =4 - —_-7
3X i + 6xy 3y2 dx
dy

-z 2 — —
OIX(sx +3V°) = 4 - 6xy

dy _ _4-6y
dx  3x2 + 3y2

[ 6 marks]
(i)
LHS = 3x°y RHS = 4x — y°
—3x1°x1 —4x1-1°
= LHS
- Q(1, 1) is on the curveld
[ 2marks]
(i)
dy _ _4-6xy
dx  3x2 + 3y2
B 4 -6x1x1
- 3x124+3x12
_ -2
6
__ 1 4
3
[ 2marks]
(iv)
y = NMX+C
1:—i><1+c
4
cC=—
3
_ 1. .. 4
y=-3%%3
X+3y-4=0

[ 2marks]



Answer 2

(i)
2xy = y3 +2x - 3X°
mg¥+2y:3f%¥+2—6x
-%4&—3%):2—&—2y
dy 2-6x-2
dx ~ 2x — 3y?
[ 6 marks]
(ii)
LHS = 2xy RHS = y® + 2x — 3x°
= 2x (=2 x 2 =224 2% (=2 - 3x (=27
= -8 =8-4-12
= -8
= LHS
- R(=2, 2) is on the curved
[ 2marks]
(iii)  The only possibility is (1 1)
LHS = 2xy RHS = y* + 2x — 3X°
= 2x1x (-1 = 1% +2x1-3x1°
= -2 =-1+2-3
= -2
= LHS

. (1, -1) is on the curve

[ 2marks]
: dy 2 —6x — 2y
At (1,-1) — = ———
_2-6x1-2x(-1
0 2x1-3x (=172
=2
[ 2marks]
(v)
y=nmMX+C
-1=2x14+4c=c=-3
y=2x-3

[ 2marks]



[ 3marks]

(vi




Answer 3
(a)
2X + 3y2 + 3x2y = 4x2

Differentiate with respect ®

dy 2 dy
2+6y&+3xa+6xy—8x
ﬂ(6y+3x2):8x—6xy—2
dx
dy  8x - 6xy—-2
dx By + 3x2
AtP(-1, 1) this becomes,d—y _8+6-2
dx 6+3
4
)
[ 5marks]
(b)
9
Thus,mN:Z:>y=mx+c

9
1=— -1
4><( )+ C

13
c=—

4

_ 39,13
y=173 )

X -4+ 13 =0
[ 3marks]



Answer 4
3x2+4y2—2x+6xy_5:o

Differentiate with respect ®

dy dy
6x+8ydx +6xdx+6y
dy
—(8y+6x) =2-6x—-06
= (8y + 6x) X - by
Divide through by 2
dy
—(4y+3x)=1-3x-
dx(y+ X ) X — 3y
dy _ 1-%-3
dx 4y + 3X
. dy 1-3+6
At (1, —2) this becomes;— = ————
( ) thi -8+ 3
__4
-5
y=nmx+c
—2:—ix1+c
5
6
cC=-—
5
Ly 2,5
Y= 5
X +5+6 =0

[ 7marks]



Answer 5
X+ 2xy — 3y? + 16 = 0
Differentiate with respect ®
dy dy

X+ 2X— +2y—-6y— =0
* dx+y ydx
dy

—(6y - 2x) = 2 2
3 (6 = 2X) = 2+ 2

Divide through by 2
%(By—X)=X+y
dy _ x+y
dx 3y - x
For%:o, X+y=0 =>y=-X

Replacey in the original equation witk x and solve fox

X+ 2X(=X) = 3(=x° + 16 =0
X - 2x2 = 3x% + 16 = 0
4%% = 16

X ==x2

So the points Wherej% =0are (-2 2),(2,-2)

[ 7marks]



Answer 6
(a)
X — 4y = 12xy
3
Whenx = -8, (-8)° — 4y% = 12(-8)y
~512 - 4y* = —96y
Divide through by- 4
128 + Y2 = 24y
V2 — 24y + 128 = 0
(y—-16)(y—8) = 0  oruse the Q-Formula
Eithery = 16 or y = 8
.. Coordinates are— 8, 8), (-8, 16)

[ 3marks]
(b)
X — 4y* = 12y
Differentiate with respect
3x2—8y% = 12(%+12y
Y12+ 8y) = 32 - 12
dx
dy 3% - 1%
dx  12x + 8y
For (<8, 8) dy 3 x(-8°-12x8
77 dx 12x (-8 +8x 8
192 - 96
~ —-96 + 64
= -3
dy 3 x(—8°2-12x 16
For (-8, 16), —= =
or ) dx 12 x (-8) + 8 x 16
192 - 192
~ —-96+ 128
=0

[ 6 marks]



Answer 7

(a)
3x% - y2+xy= 4
Differentiate with respect ®
6x—2y%+x%+y:0
%(Zy—x):6x+y
dy 6X + Yy
dx 2y — X
AtPand, ¥ - 8
d 3
bx+y _ 8
2y — X 3
3(6X +Yy) = 8(2y — X)
18 + 3y = 16y — 8x
26x = 13y
y = 2X
y-2x=20 d
[ 6 marks]
(b)
AtPand atQ, y = 2x
3% — (2x)2+x(2x) =4
3% - 4x% + 22X = 4
X2= 4
X==2
Thus, (-2, -4), (2, 4)
[ 3marks]
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