Year FM
Further Pure Mathematics Examination Revision
Health Check N° 6

Answer 1
(1) f (X) = Incosx
f (x) = —sin
® COSX X (=8nx)
= —tanx
[ 1mark ]
(ii) f"(x) = —tanx = f(0) =
1
f” - _ 2 f”OZ——:—
(X) sec“x = f7(0) o2 ©
f7(xX) = ~2sec’xtanx = f7(0) =0
f7(x) = — (1 + tanzx)tanx
f77(x) = (tanx + tan x)
= —2(sec®x + 3tan’xsec?x) = f77(0) = —2(1 + 0)
= -2
[ 4 marks]
(iii)  This is a Maclaurin series question without the words “Maclaurin series”

O 2, 7O 5 7O 4.

00 = 1O+ O x+ =X+ =X+ —

(X)) = 0+0x—ix2+0x —£x4+
2! 4!
2 12

[ 2marks]



Answer 2
(a) Writing the three planes as a matrix,

1 a 2\|[X a
1-1-1¢(Yy|=]|a
1 4 4])\z 0
Working out the determinant by expanding along the top row,
-1-1 1-1 1-1
Y 4 4‘_6‘1 2" %1 4‘
=1(-4+4-a@d+1)+24+1
=0-5+ 10
For the planes to not meet at a single point the determinant must be zerc
La=2

[ 4 marks]
(b) With a = 2, the equations of the planes are,

A X+2y+22=2

B:x-y-2z=2

C:Xx+4y+42=0
A-Bgives3y+3Z=0=>y=-z

Replacingy with (—2) in all three equations gives,

A X-22+22=2 = x=2
B:xXx+ z- z2=2=x=2
C:xXx-42+42=0=x=0

So the equations are not forming a consistent syStemplanes form a prism.

[ 4 marks]
Answer 3
(a) f(n)=2"+6"
LHS = f(k + 1)
_ 2k+1 + 6k+1

=2x 2+ 6x6°

= (6-4)x 2+ 6x6
6x 2+ 6x6<-4x2K
6( 2%+ 6%) — a(2¥)

6f (k) — 4(2¢)

= RHS O

[ 3marks]



(b)

Proof by Induction

Whenn = 1, f(1) = 2t + &'
= 8  which is divisible by 8

Assume that whem = k, f (k) = 2K 4 6 is divisible by 8
in which case...

f(k+1) = 24 gt
6f (k) — 4(2%)  using part (a)
fk+1) —6f(k = 4(2¢)
- 8(2%)  valdfork > 1,
- f(k + 1) is divisible by 8
Therefore, iff (n) is divisible by 8 whem = k,

thenf (n) is also divisible by &henn = k + 1

Asf (n) is divisible by 8 whem = 1, f (n) is also divisible by 8 for alh e Al
by mathematical induction. O

[ 4 marks]

Answer 4

X = 4c0s0, y = 3siné, 00 < 2n




(1) Of the various possible strategies here is one of the easiest which focuse

on finding the area shaded which will be one quarter of the total area

Area = 4

Q
r\)|él

= 24 f9 1 — cos(26) do

= 24] 0 - —Si”(zze) f
afy o
- 127

[ 5marks]
(i) The strategy used here is to rotate the shaded area abguatxise
and double that result to get the total volume.

V = 27 j —d9
o )

9sin’0 (—4sin6) do

O |\J|§1

|=|

SN

=0
- 72nj sin%0 sin o do

I |
I\J|§l

|\>|§l

:72nj (1-co?6)sn6ds
:72nf 7S|n0d0—72nj :7S|necosz<9d9

JT JT

2 2
= 727 [-coso | —7%[00550}

0 0

1

:7271[—0+COS(0)]—7271[0—§}
= 721 — 241
= 487

[ 5marks]



Answer 5

lw-1-i]=3 arg(w—2)=%

Ix+yi —1-i| =3 arg(x+yi—2)=%

l(x-1)+(y-1)i| =3 arg((x—2)+yi):%
(x-1P%+(y-1)% =9 xzzzta”(%)
y=Xx-2

Substituting the straight line into the circle...

(x— 1%+ (x-2-17%=09

Il
(o)

x2—2x+1+x2—6x+9

2x2—8x+1

I
o

16 + 814 + 14 + 14

4
=11+2v14

[ 8marks]
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