10.2 Answersto 10.1 Test
Further A-Level Pure M athematics, Core 2
Polar Coordinates

[ 2, 2marks]



Answer 2
(i) Y (4+x) = X(12 - X)
rzsin29(4+ rcose) = r200320(12—rcos¢9)

sin26(4+rcos¢9) = 00520(12—rcose)
4sin®0 + rsin@cosf = 12cos? O — r cos O
12cos’ 0 — 4sin’ 0
4(300520—sin20)
4(00520+sin26+200520—25in20)
4(1 + 2cos(20) )

- 4 (2cos(20) + 1) 0
cos

r cos30 + rsin26)0059

rcose(cosze - sinze)

r coso

I cosé@

[ 4 marks]
(i ) LHS = y*(4 + x)
- 4°(4+4) when(4, 4) isinserted
= 16 x 8
= 128

RHS = x° (12 - x)
= 42 x(12-4) when(4, 4) isinserted
=16 x 8
= 128
= LHS

. (4, 4) isonthe curve O
[ 2marks]

(i ) V(4+x)=x (12 - x)
V(4 +x) = 12x° - x5

Differentiating Implicitly with respect ta

V(1) + Zy% (4+x) = 24x — 3%°

%(8y+ 2xy) = 24x — 3X° — V?

dy 24x—3x2—y2
dx 8y + 2xy

[ 4 marks]



2 2
(iv) dy _ 244 - 3(4° - (@

dx 8(4) + 2(4)(4)
_ 96-48-16
32+ 32
_ 32
6
_ 1
2
y=nmMX+C
1
4 = — 4) + c
> % (@
c=2
) 1 )
.. Tangentisy = ?x+2, thatis,x -2y +4 =0
[ 3marks]
Answer 3
_ 10
I—?Jr do

1 : 2
EI(6+ asin® ) de

1 } .
> _[ 36 + 12asné@ + a29n20d9

2 2

1 a a
= — | 36 + 12ashf® + — — — 2c0s26 do
Zj 2 4
2 2
= i[36(9 — 12acosf + a_f) - a—sinze} +C
2 2 4

With lower limit 0 and upper limit:2this will become,

1
=E[72n—12a+a2n—0—0+12a—0+0]

= %(72 - &)

Using the given area,

%(72— 2) = 2T

2
& +97-72=0
a = 25

a=>5 as 0<ax<6é

[ 8 marks]



Answer 4

(a) y =rsné
=3a(1l+ cosf)sno
= 3asnéd + 3asindcoso

= 3asno + 3a%sin20

% = 3acosf + 3acos20
= 3a(cose + cof 0 — sinze)
= 3a(0050 + 0o -1+ cosze)
= 3a(2c052¢9 + cos6 — 1)
= 3a(2cos® — 1)(cos6 + 1)
But % = 0 for a tangent to be parallel to the polar axis

. 1
Either cosd = ) or cosf = -1

The cos# =— 1 result shows that the angle of the curve at the origif is

For cos@ =

- 4 2.3)

[ 6 marks]



(b) Ignoring limits for the time being....

| = %jrzde

%J(3a)2 (1 + cos6 ) do
2
- gTaj1+ 2cos6 + cos? 0 do

2
= gTafl + 2Cc0s6 + 1? + %2c0529d9
9a2
2

2
gTa[GG +8sind + sin20] + ¢

[3—0 +2sn6 + isinze]
2 4

With lower limit 0 and upper Iimi{% this will become,

2
:gTa[zn+4\/§+ Q—O—O—O}

9a°
1—6[4.7'[ + 8\/§+ \/?]

9a°
= ?[4.7'[ + 9\/§]

az(—n+—\/§)

Thatis, p = % andg = %

[ 5marks]
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