2.4 Answersto 2.3 Exercise
Further A-Level Pure M athematics, Core 2
Polar Coordinates

Answer 1
2
(x2+y2) = 100(x2—y2)
2
(rz) = 100(r200320 - rzsinze)
* = 100r2(00520 — sin20)
r? = 100cos(26) O
[ 3marks]
Answer 2
(1)
y2(8+x) = x2(8—x)
r’sin’ 0 (8 +rcosh) = r? cos? 6 (8 —rcosé)
sn’ o (8 +rcosh) = cos” 6 (8 —rcosé)
8sn°0 + rsin®Hcosfd = 8cos” O — rcosf
rcos’d + rsn®0cosd = 8cos” O — 8sin’ 6
rcose(cosze + sinze) = 8(00326 - sinze)
rcosd = 8cos(20)
_ 8 cos(260) 0
coso
[ 6 marks]
(ii)

LHS = y*(8 + x)

2
(—4v3)(8+(-4) when(-4,-4v3) isinserted
=16x3x4
= 192

RHS = x° (8 — x)
= (-4%x (8- (-4) when(-4,-4v3) isinserted
= 16 x 12
= 192
= LHS

- (-4,-4/3) is onthe curve O
[ 2marks]



(iii ) V(8 + x) = ¥ (8 - x)
V(8 +x) = 8x° - X
Differentiating Implicitly

V(1) + Zy% (8 +x) = 16x — 3%

%(16y+ 2xy) = 16x — 3x2 —

dy 16x—3x2—y2
dx 16y + 2xy

[ 4 marks]
(iv)
dy  16(-4) — 3(-4° - (-4V3)

dx  16(-4v3) + 2(-4)(-4V3)

_ —64-48 - 48
643 + 32V3
_ _-160 V3
- —32¢/3 T /3
_ 5V3
3
y =nmMX+C
_4V3 - 5\5 x (=4) + ¢
C__12\/§ . 20V3
B 3 3
_ 8V3
-3
. 5vV3 8V3
- Tangentisy = TX+T

[ 3marks]



Answer 3

(i)
(x® + ) (% + x(x + 10)) = 40xy?
(x2 + yz)(y2 + 3% 4+ 10x) = 4Oxy2
rz(r2 + 10rcos¢9) = 40r coso r25in20
r3(r + 10cos6) = 40r3cos6 sin? 6

r + 10cosé 40cos @ sin20

r = 40cosesin2¢9 — 10cosé@

r = 10cosé (4sin20 - 1) O
[ 5marks]
(i) When 6 = 60,

r = 10c0560(4sin260— 1)

10 % (4[] -1}

:10><i(4><§—1)
2 4

1
=10x — x 2
2

= 10 This is the tip of the loop in the first quadrant
[ 1mark ]

(iii)  Whenéo = 30,
r = 10cos30 (4sn?30 - 1)
2
= 10 x £(4x (i) - 1)
2 2

=0
The implication is that this is the angle of the slope as the curve makes
one of its passes through the origin.

m = tané
= tan 30
V3

3

. The tangent would bg = gx

[ 3marks]



Answer 4

(i)
7= o
72 — X
_ 3
y2(72— X) = X
r?sin®0 (72 - rcosd) = ricos’o
sn’0 (72 - rcos6) = rcos’o
72sin%0 — rsin® 6 cosf = rcos 9
rcosS @ + rsn®0cosd = 72sn° 0
rcose(cosze + sinze) = 72sn°0
rcosg = 72sn°6
r=72x SN0 Ging
cos 6
r = 72tan6sno O
[ 4 marks]
(i)

PR

72 — X
y2(72—x) =3

LHS = V?(72 - x)

2
(2v2)(72-8) when(8, 24/2) isinserted
4x2x 64
= 512

RHS = x°
=8 when (8, 2v/2 ) is inserted

= LHS

. (8, 2v/2) isonthe curve O
[ 2marks]



(iii )

R

72 — X
yz( 72 — X) = X
Differentiate Implicitly
dy

V(-1) + 2y =2 (72 - x) = 3%

dx
%(1445/—2xy):3x2+y2
ﬂ_ 3x2+y2
dx 144y — 2xy
(iv)
dy 382+ (2vZ )
dx  144(2v2) - 2(8)(2vV2)
3 192+ 8
- 288Y2 - 32V2
_ 20 V2
- 256V2 T V2
_ 25V2
64
y=mM+¢cC
2V2 = 252 x (8) + ¢
64
2v2 = 25;’/7 +c
o . 16VZ  25V2
B 8 8
__9%V2
B 8
. Tangentisy = 25\/7x— V2
©orangentisy = ey 8

[ 4 marks]

[ 3marks]
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