AQA Level 2 Further Mathematics Algebra Ill

Section 1: Functions

Solutions to Exercise
1, (1) Yy=1-3x where x can take any value

Wwhenx =0,y =1
Whenw Yy =0, 1-3x=0 = x=3

\1
(1 \;

From the graph we can see the range is f(x) eR.
(it) y=1-3x where x>0

whenx=0,5 =1
Whewy =0, 1-3x=0 = x=3%

3

From the graph we can see the range is £(x) <1
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AQA FM Algebra 3 Exercise solutions 0 Integral

(tit) Y= X° where x can take any value
when x = 0, y=o
The graph s a positive quadratic with minimum at (o, 0)

The range is f(x) = 0.

(iv)  f(0)=x"+1 where x can take any value
Whenx =0,y =1

flr) =" +1

1 (0. 1)

Frow the graph, we can see the range s £(x) =1
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\2
f(x)=x*+1 where x > 1
Using the savme graph as part (iv), we shade out the values for which x <1

fir) =2+ 1

(L) r

To find the range, ook at where the line x = 1 meets f(x) = x2+ 1
f) = @)r+1==2
Sinee x > 1 is a strict inequality, the range of the function is f(x) > 2

2. (1) x =1 wmust be excluded from the domain, since the function is not
defined for this value,
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(i)
(@) f(2)= Ca—

2—1
1 1
(b) f(—s)—_s_i——z
() flo)=——=—1
o—1
(i) f(x)=2
1
=2
X—1
1=2(x—1)
1=2x—2
X =23
X=3
f{r) =2
;'II.H! I
(0, =1)
2 f)=x+1
gx)=x3
hx)= =
X

© fl@k) =fk3) =x3+1
) gk =gk+1)=K+1)* =x2+32+3x+1
1

@) fhe) = f[—j =141
X X

(v) gk =g(3) = (ij ==
X X X

4 01/08/18 © MEI
Mathematics * 4 of 6
Education integralmaths.org
Innovation



AQA FM Algebra 3 Exercise solutions

4,
(L) Lety bethe output from £
So, Yy =4x+2
4x =Y -2 and
Yy—2
4
Replace x with {7 (x) and y with x

X:

RN
So, 7(x) —

(it) ety be the output from
So,
-
X+F=3Yy
X=3Y—F
Replace x with £7(x) and y with x
So, f(X)=3x—%

5 fl) = Kk-3)*
When x = 4
f@)=(4-3)=1+=1
When x = 2
fR)=@-z)*=()*=1
Both x = 4 and x = 2 are mapped to Y = 1 so this is a many - to - one function as
many values for x are mapped to one Y value,

v=1 (2,1) (4. 1)
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An bnverse can't exist when x € R because there are two possible values it should
take when x=1 making it a one - to - many function. So, we need to restrict the
dovaain,

Method 1
Flnd the inverse function:

y=x-3)

x-z2=4y

x=3+iy

fro=2+4x

Taking fourth root of a negative value will not give you a real number, so x can’t
be negative. This means the domain for f *(x) isx 2 0

Method 2
The range of a function is the domain of tts inverse function. The range of £(x) is

f(x} > 0 so the dowmain for £ (x) isx = 0
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