1.5 Answers
Further A-Level Pure Mathematics, Core 2
Complex Numbersl|
1.5.1 Solution to 1.3 Example (Teaching Video)

(i) f(x) = X - x
L HEX = (=00 - (%)
= X+ x
= - (¢ =x)
= —-f (X - f(x) is an odd function O
[ 2marks]
(ii) g = [¥-1[-1
g0 = =xf -1 -1
=[x -1]-1
= g(x) - g(x) is an even function O
[ 2marks]
1.5.2 Solution to 1.4 Exercise
Answer 1
) = 3xt + 1
W
= nE=x = M
(=X)
3+
B X
= -n(
- n(x) is an odd function O
[ 3marks]
Answer 2

h(¥) = VI+x+x +vV1-x+x2

= hEX) =1+ =X+ (X2 +41 - (=% + (=x?2

=V1-x+x +V1+x+x2

=V1+x+x +V1-x+x2
= h(x

- h(x) is an even function O
[ 4 marks]



Answer 3

(1) The graph off (x) = sinx has half-turn rotational symmetry about
the origin which is the hallmark of an odd function.

[ 1mark ]
(i) f(X) = sinx
X x X
=X—-— 4+ — - — +
3 5! 7!
= f(—X) = sin(=x)
w3 N Y
S Gt A Al R
3 5! 7
x3 X2 x’
=X+ — - — + — —
3 5! 7!
x3 X2 x’
= —|{X-—=— 4+ =— - —
3 5! 7
= -
- f(X) is an odd function O
[ 4 marks]

Answer 4
22X+ 1
2X -1
2%+ 1
= VEX = X =1
27X+ 1 2%
>x_1 X
X1+2X
1- 2%
x2X+1
X -1
= V(X)

V(X) = X

- V(X) is an even function O
[ 4 marks]



Answer 5

S(X)

= S(—X)

Il
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@

X

s(X)

- S(X) is an even function O
[ 5marks]

Answer 6

0.5 + X
LX) = 'n( 05— x)
0.5+ (—x)
'n( 05 — (—x) )
05 - x
B In( 0.5 + X )
= In(05 - x) = In(0.5 + x)
= - (-=In(05 - x) + In(0.5 + x) )
= —(In(05+ x) — In(05 — x)
05 + x
B —In( 05 - x )
= -L(X

= L(=X

- L(x) is an odd function [
[ 5marks]



1
KX = (x+\/11+x2) X 1+%(1+x2)2x2x
1 X
B (x +V1+x2) 8 1+\/1+x2)
1 V14 x2 X
B (x +V1+x2) 8 V1+x2 " V1+x2
~ 1 X+ V14 x2
C (x+V1+x@) SNE
I o
IRV
[ 6 marks]
) ) 1
(i) = K (-X) = \/1+(—x)2
3 1
= K(X)

.. kK (X) is an even function and do(x) is an odd function [
[ 2 marks]



Answer 8
(i)
3 2
p(x) = In(2x - x)
= 2In(2x3—x)

p(x) = x (6x% - 1)

2
(2x3 - x)
2(6x - 1)
(2x3 - x)

2(6 (=x?% - 1)
(2(=%3- (%)
. 2(8x2-1)
C =D(2x3 + x)
~2(6x*-1)
(2x3 - x)
=-pPX
. P (X) is an odd function and sp(x) is an even function O

= p(=x =

[ 4 marks]

(i) Kevin's solution (2nd November 2022),

3 2

p(x) = In(2x - x)
= In(4x6 —axt 4 x2)

= px = In( 4=%° - 4=x* + =%?)
= In(4x6 4t + X )
= pX

- p(x) is an even function O
[ 4 marks]



Answer 9

(i)

e The derivative of an even function is an odd function

Suppose thaf (x) is an even function in which cagg—x) = f (x)

f) =f(=x
differentiate both sides
f"(x) = f'(-=x) x (—1) by the chain rule
f'(x) = =" (—%)
Which is saying the derivative 6fwhich was an even function)

is an odd function O
[ 4 marks]

Answer 10
Let g(x) = | x| and letfg(x) be the functiorh (x)
By definition, | (=x) | = |x| or, in other wordsg(—x) = g(x)
s As g(=x = g(x
it follows that fg(—x) = fg(x)
or h(=x) = h(x)
which is the definition of an even function
but this is simply sayingt ( | (=x) | ) = f(|x])

So, f(|x|) isan even function

To show thaf f (x) | is not guaranteed to be an even function, simply find a

a counter-example where it is an odd function or a counter-example where it
is neither odd nor even.

[ 4 marks]
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