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GCSE Maths — Algebra

Functions
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of function
questions. Each section contains a worked example, a question with hints
and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Find the value of g(x) = x® + 2x? — 9x + 1 when x = 3.

Step 1: Substitute x = 3 into the function g(x). Replace every x in the function with the numerical
value 3.

g3 =3 +2(3)?-9(3) +1
Step 2: Simplify where possible by multiplying out the brackets and applying powers.
27+209)—-27+1=27+18-27+1
Step 3: Complete the final sum.

27+18-27+1=18+1=19

Answer: g(3) =19

Guided Example

If f(x) = (x + 7)(6 — x2)(4 + x) what is the value of £(4)?

Step 1: Substitute x = 4 into the function f(x).

HONCGRICED/CD

Step 2: Simplify each term where pOSSIb|e

)= () (- D) (5)

Il x =10 x 8

Step 3: Compute the final sum.

5(4): %8 x -lo = -380 p)= -8%0

x3

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
1. Complete the following:
a) Find the value of f(5) when f(x) = 3x — 2.
§e)=36)-2
=15 - _?(5) =13
= (3
b) Find the value of g(7) when g(x) = 4x — x2.
SORFTO RO Sk
=28 - 49 3(7)= -2l
= =2l
c) Find the value of h(9) when h(a) = Va — 2a® + 1.
- _ P- 9x9= 9 = B xq
= I - (zz;g?zq;Il = 72
= 4 — 1458 = -l454 h(1) = ~lhsk
d) Find the value of f(—8) when f(x) = 5x + 3(Vx) — 2x?2.
§62)=5(2)+ 378 ) - 2 5304
Sx-3=-40 = -3
= -40+3(-2) - 1(54)
= -0 - 6 — _ - —
= —46 —-172% 122 = 174 .g( 8> |7L}
2. Solve the following for x:
a) h(x) =x?2-5x+2, h(x) = —
h(,c>-_-_x7‘_5x+2 (1—3)(1—?_): x - 5x+6
-S=+2 =", x* -3x -2x +6
2 o X = 3
xX° -SxX +6 =0O —
theun pactorise to _fMd - x* =
b) f(x) =18x -2, f(x) = 6.
()= 18x -2 l3x . B
318:(— 2 =6 12 '8
Y2 +2 4
8x = 8 X = ?
3. If g(x) = x3 —2(¥x) + 1 what is an expression for g(16x)?
)= = - 2 (9= )+
j([(,;c> (éoc) -2 ﬂlé )-I— [
6= 2 and - 2%
fexlexua = 46
q6x) = 4096 < —2xt2(*)= DER
g(6x) = 4op* +4(Yx)+ )
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Section B — Higher Only

Worked Example
Find the inverse function of f(x) = 2x + 1.

Step 1: Replace f(x) with y.

y=2x+1

Step 2: Rearrange the terms to make x the subject of the equation.
y—1=2x

y—-1_
z—x

Step 3: Replace x with y and y with f~1(x).

x—1_ 1
=70

Answer: f~1(x) = x;—l

Guided Example

Find the inverse function of h(x) = Zx;x

Step 1: Replace h(x) with y.

Z-)C 2_ x
hLX>: > L1 = -—x—
Step 2: Make x the subject of the equation.
- 2 - th +x = 2
xxL{ X xxX take. ¢ outas a&ad'Or 2
_ X = y+|
Yo = 2-2X DC(l1+l) - Z. 1
+x + Ty -4+l
Step 3: Replace x with y and y with A1 (x).
=
X = 4yt
becwomes C 5
=1
I (x> = x4

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

4. Find the inverse of the following functions:

a) f(x) =4x+7

11=L|-=c+7

-7 -7

4= = Y-1

Lx o 477

4 & N X7
o )=y

** 7

b) g(x) =15x%+3

= 15x*+3
l1-3 -3
IS = Y-3
- ’5—3'
K - Y-3 X = s
DT (s
-1 x -3
x*= 4°3 97 ()= 2 5
IS
2x
c) f() =5
L’ = 22 2)= -3
x3+x Bt X x3+Xx X(:lq—? j«,-z
3y + YX = 2% x = =34
-’-1314 1 34 y-2
- = 21-3'—1
L
2C | —3:(
x —2x = =3y
take > oukos a packor
4-3x
@) hix) =2
Yy = u-3x yx +3x = &-3y
X X+3 x+,3<=r.+3 take x ovkas a pador
4-3%
Yx +3y = 4-3% 1(‘1+5> b -3y W (x x+3
-3y -3y TY+3 Tyt

- I - -3 -3
Yx = 4-35c =3y _ 4=y
+3x  t3x x Y+3
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5. Find the value of f(x) = x?2 — 3 if x = f~1(6).
md _yy=x*-3
s's'(x) l.1+'$ +3

x? = Y+3 ~ =
X = l1+3 3(3>= (g> _3
-l xX)= 3 =qQ-3
[AOLEENET f(x) -6
6. Find the value of g(x) = g~ x?.
ex an ouk
gmd _3 y = 4-Kx? - q P“:" <i‘;"“|
PO e o TETe)-t
x® = 9-9 - S 2 (‘r)
L-frqzc ;{_x x = 1+ L3
-1 _ q =
x* +9x* = 1 3 (x)_ x+9 1
toke x? ouk as a gador =7
Z q) —.(7) j
((1+ —"1+ﬁ 3 3(’1): 7
T4+9 = TI'-
7. Solve h(x) = 3x% + 6 for x given h™1(x) =
qmd _y 3x% +6
in (") L{ -6 [c=& =2 L & 13x13= 324
= Y-¢ sqﬁures both s.AeD h(x)= 3('3) té
i x-6_ 1 =(3x32u) +6
x" = 3—;6 3.3 =3 =972 +4
xX-6= 12
X = |(4-6é +6 +6
3
=978
)= ) X=e X =18 h(x) =1
W'(x)= 3
8. If f~1(x) = 5x% — 3 whatis f(x)?
Wmverse @ 57 () = p(>) x* = ﬂ%s_
=Sx*-3 +3
‘1+3 * 3 -~ = _°z_
= Y+ x+3
% 5 §60) -

J
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Section C — Higher Only

Worked Example

Given f(x) = 2x —7 and g(x) = 4x + 5 find fg(x).

Step 1: Place the innermost function g(x) into the outermost function f(x) in place of x.

fgx) =2g(x) —7=2(M4x+5)—-7
Step 2: Simplify by expanding the brackets and collecting like terms.
fg(x) =2(4x+5)—7=8x+10—-7

fg(x) =8x+3

Answer: fg(x) =8x+3

Worked Example

Given f(x) = x> — 7x and g(x) = 3x — 3 find fg(2).

Step 1: Place the innermost function g(x) into the outermost function f(x) in place of x.

fg(x) = (3x —3)* = 7(3x - 3)

Step 2: Simplify by expanding the brackets and collecting like terms.
fglx) =Bx—-3)(B3x—3)—7(Bx—3)
fg(x) =(9x%* —9x —9x+9) — 7(3x — 3)
fg(x) =9x% —18x + 9 — 21x + 21 = 9x? — 39x + 30

Step 3: Substitute x = 2 into fg(x) to find fg(2).
fg(2) =9(2)? —39(2) + 30

fg9(2) =-12

Answer: fg(2) = —12

y,

O www.pmteducation Q@@ C) PMTEducation
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Guided Example

Given f(x) = 5x + 3 and g(x) = 3x? + 12, find gf(x).

Step 1: Place the innermost function f (x) into the outermost function g(x) in place of x.
<
HEIE 3(5x+3) +1z
pur f(x) m place 3 xr N _ﬂ(")

Step 2: Simplify by expanding the brackets and collecting like terms.

S . 3x25:=75 x*
33(X)= 3(5x+3) +1z =3<25x +30x+‘1)+l7_-—>2:§|o:;:x
exond = 75x" + 490x +27 +12
5% +3)(5x+3)
+<25x" )+IS:c +15x +9 jg(x-) = 75x%* 4 90x + 39

Guided Example

2_
Given f(x) = % and g(x) = 3x% + 12, find fg(6).

Step 1: Place the innermost function g(x) into the outermost function f(x) in place of x.

9 (=)= (3= @

It +12 Subshivle 5(1) as . M f(:c)

Step 2: Simplify by expanding the brackets and collecting like terms.

4 splhi- eqﬂﬂh
(3xz+ |Z) _ Al «— IE"D fwo -
PENCEET Y C a2

33 (X)

= 317_ + |2 - Xy
Step 3: Substitute x = 6 into fg(x) to find fg(6). 4%0-| = 471
2 , 08412 ~ —= ©)-22 - s
- 2 - —— = - o = 4 o
\fj(é) = 3 (6) + I G)z'l"-l- 1265 N “+ 33 e

| = 120 - uwo 9

=(3x36) +12 - 30, )= &1

o8 40 no 225 . 2R 5’3( )= s

O www.pmteducation Q@ @) PMTEducation
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

8. Find fg(x), given f(x) = 3(x —4) and g(x) == + 1
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3("5"+l> - 3(4)

expand ook bckets
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3§c -9 ‘FS(X)— 5

9. Find gf(x), given g(x) = 3x + 5 and f(x) = ;x —>.
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P96
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10. Given f(x) =1 —2x3and g(x) = %— 4, show that gf(x) = %.
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11. Given f(x) = 4x + 6 and g(x) = x? — 9, find the value of fg(3).
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12. Given f(x) = x? — 4 and g(x) = 4x — 1, find the value of fg(x — 2).

9Cx -2)- t(x -2) -1 oxposd_
use x:—cz | N bx -8 —| C - q>(,+x__q)
= T ohx -9 ¢_/f— uxmepx = 1627
~q x b= = ~.%6x & xT
gﬁ(xfz) = (41 —CD -4 ~9x -9 = 3|

= 1bx* _ 3¢x —36x +8l -4

29(=x-2) = [6x* —72x + 77
13. Given g(x) = i and f(x) = 7x% + 3x — 2, find the value of gf(4).

X V=
SHOM W(TxT 43X -2) < §e)as = 3§(LL>=,_5_
UP‘W"A Lx 7::7' - 23:(7' 4-{43 -M-S—S
4% 3x = |2x _ G
_ S 4r-z =% 482

28x T +12x — B

jf@) = 2 SZ ~ __5__
;2(b)+l Si*) B jg(”)= 522

28xuxY4 = 4ug 2%l = U3

14.1f f(x) = x? + 1, what is ff(x)?

ﬂ)(x> s g p(x) msde 0

. .- expoerd
m G +t)(x"+ l)

73
= + =
pCe) = (o) ¢ el SN
= x4 xTAxTH 4 I
= “ Zx% + 2
X + > fg(x> - ;Cq' + 217. +Z
15.If f(x) = 2 — 3x2 and g(x) = 12x — 1, which value is greater: fg(3) or gf(3)?
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= 2 -3(12x-1)<—— ] (3 = —[4.32(3) + 72 63) }
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