2.7 Answers

A-Level Pure Mathematics, Year 2

Functions||

2.7.1 Solution to 2.3 Example

10

y = 12~

[ 2,2 marks]

An Example

2.7.2 Solution to 2.4 Solving M odulus Equations
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(1) From the graph provided (red) with the addition of the yire6 (gold)
the solutions arx = +4, x = =2

[ 2marks]
(i) Strategy: Replace the modulus with ordinary brackets and consider

the two possible signs in front of those brackets.

+(x*-10) =6 —(x¥*-10) =6
x° = 16 =4
X = x4 x2=4
X ==x2
X e {£2 x4}
[ 4 marks]
(iii)
[ 1mark ]
(iv)  Part (iii) graph gives = -4, x = -1, x =0, x =5
[ 2marks]
(v) |x2— 10| = x+ 10
+ (- 10) = x + 10 ~(x®*-10) = x + 10
x> —x—20=0 X + X =0
(X+4)(x-5)=0 X(x+1)=20
X=-4o0rx=5 or X=0o0rx=-1

[ 4 marks]



2.7.2 Solution to 2.6 Exercise

Answer 1
(i) Ix-4] =3 xeR
-(x—-4)=3 +(x—-4) =3
-X+4=3 X =7
x=1
xe{l 7}
[ 2marks]
(ii) Ix - 7] = 15 xeR
-(x-7)=15 +(x—-7) =15
- X+ 7 =15 X = 22
X=-8
X e {-8, 22}
[ 2marks]
(iii) l9 - x|=2 xeR
- (9-x)=2 +(9-x)=2
-9+x=2 -X=-7
x =11 X =7
xe {7, 11}
[ 2marks]
Answer 2
(i)
[ 2marks]
(i) — (sinx) = 05 + (sinx) = 05
snx = —0.5 x = 30, 150
x = 210, 330

x e {30, 150 210 330}
[ 2marks]



Answer 3

Ix - 2|-3=1

-(x-2)-3=1 +(x-2)-3=1
-X+2-3=1 X =6
X==2
X e {-2 6}
[ 3marks]
Answer 4
2
=3
‘x—3|
2 2
(¢55) -3 (25) -
(X—S) X — 3
-2=3(x-3) 2=3(x-23)
-2 =3-9 2 =3x—-09
3X = X =11
7 11
X = — = —
3 3
{7 11}
Xe{—, —
3 3
[ 3marks]
Answer 5
2—|x+1|:ix
2
1 1
2-(x+1)=—x 2+ (x+1)=—x
(x+1) = 3 (x+1) = -
4 - 2x -2 =X 4 +2x+ 2 =X
2 = 3X X =—6
2
X = —
3

[ 3marks]



Answer 6
42 =|2x - 1

Case 1:
4-x =—(2x - 1)
¥ —2x-3=0
(x+1)(x-3)=0
X=-1lorx=3
Case 2:

4-x =+ (2x - 1)

x2+2x—5 0

=2+ 4\/4-4x1x(-H
2

-2 +V24
2

~-1++V6 exact solutions asked for, but,

as approximations, = —3.449 or x = 1.449
Combining cases,
x e {-1++6 -1, 3}
[ 5marks]

Answer 7
||x-4]-2]=1

Case 1:
—(|x-4]-2)=1
—|x-4]+2 =1
Ix - 4| =1
Xx=30rx=5

Case 2:

([x-4[-2)=1
|x — 4] =3
X=1orx=7
Combining cases,
xe{l 3,5 7}
[ 5marks]



Answer 8
(1) Leta be a given positive value &f in which case,

fl-al="flal]
which has mirror symmetry in theaxis.

An Even Function
In general iff (—a) = f (a)
then the function is described as being “even”
and has mirror symmetry in tlyeaxis

[ 2marks]
(i)

[ 2marks]
(iii) x e {—~120 -60, 60, 120}

[ 2marks]

Extra :

An Odd Function
In general iff (—a) = —f (a)
then the function is described as being “odd”
and has half-turn rotational symmetry about the origin




Answer 9

| — 7| = x+a
Case 1:
(¥ -a)=x+a
X rm=X+a
X +Xx=0
X(x+1)=0
XxX=-1lorx= 0
Case 2:
+(x2—n)=x+n
¥ —X-2r =0
« = 1+41-4x%x1x(-27)
2
1+vV1+ 8n

2
—2.056 or 3.056

Combining cases,
x € {-2.056 -1, 0, 3.056}

[ 5marks]
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