SSSSS

EEEEEEEEEEE

NNNNNNNNN

EEEEEEEEEE

STEMUP


https://stemup.co.uk

StemUp Model Solution

1 fx)=bx — 5
(8 Find f(—2).
(b) Find f(4).
f(=2) =5(-2) - § =-IS
f(4) =s@4) -s=1s

2 f(x)=—2x—-5

Solvef(x) = —1.
-2x = $§ = -I
-2x = 4

3 fx)=2x—8
gX)=x>—6x+9
Find gf(—3).
f(-3) = -4
= 9(-14)
= 2%9

stemup.co.uk

Functions
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4 f(x)=—-2x—4
(a) Find (5).
(b) Find f(6).
£(s) = -2(5) - 4
£(6) = -2(6) - 4

14
-6

won

5 g(x)=4x — 2
Solve g(x) = 10.
Gx — 2 =10
Gx = 12

6 f(x)=6x+1
g(x) =x?+ 10
Find fg(3).
9(3) =19
= £(19)
=Is
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Functions

(a) -19 (b) -6
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7 g(x)=6x+4
(a) Find g(—4).
(b) Find g(—1).
9(-4) = 6(-4) + 4 = =20
9(=1) = 6(=1) + 4 = -2

(a) =20 (b) -2

8 fx)y=6x+7
Find f(x).

y=6x+7

x=6y+7

x—=7
............................ 6
L1l
9 fx)=4x—9
Find f(8).
Gx — 9 =138
=17
X=
17
4
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10 fx)=x*—6x—1
(@) Find f(5).
(b) Find f(=1).

f(s) = (8)* - 6(5) — 1 = -6
1) = (=1)* - 6C-1) -1 =6

11 fX)=4x+2
Find f(x).

y=6Gx+ 2

X =4y + 2

x—2 =4y

- x—2
=

12 f(x)=2x+3
Find f(11).

2x + 3 =1l
X =4

stemup.co.uk
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13 gx)=2x*+1
Solve g(x) = 73.

2% + 1 =73

2x* = 72

x* = 36

x = *6

14 f(x)=6x+8
Find f(x).
y=6x+38
x=6y+3%
x—8=6
y = x—38 v
6

\

15 f(x)=—2x—3
Find ff(x).

Give your answer in its simplest form.

fflx) = f(-2x - 3)
=-2(-2x - 3) - 3
=6x + 3

Functions

x=6ox=-6
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16 hx)=2x+9

(a) Find h(3).

(b) Find h(—=3).

(c) Solve h(x) = 7.
h(3) =203 +9=1S8
h(-3) = 2(-3) +9 =3
2x + 9 =7
2x = =2

17 fx)=—x—4

Solve f™(x) = 4.
f'(x) = 4 means x = £(4)
£(4) = —(4) - 4

18 f(x)=-2x—1

(@ Find (7).

(b) Find f(—1).

(c) Solvef™(x) = 2.
f(7) = -207) -1 =-IS
fG-1) ==20-1) -1 =1
'(x) = 2 means x = f(2)
fQ2) =-202) -1 =-§
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19 f(xX)=4x+3

(& Find 1(3).

(b) Find f(—3).

(c) Solvef(x) = —09.
f(3) =4(3) +3=1S
f(-3) = 4(-3) +3=-9
Gx + 3 = -9
Gx = —12

20 f(x)=2x+1
Solve f™(x) = —3.
f!(x) = =3 means x = f(-3)
f(-3) = 2(-3) +1

21 f(x)=x-—-2

(a) Find f(4).

(b) Find f(—1).

(c) Solvef™(x) = 2.
f(4) = (4) -2 =2
f-1) =(C1)-2=-3
'(x) = 2 means x = f(2)
fo)=0)-2=0
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(a) 1S (b) -9 (c) x = -3
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22 f(xX)=6+(X+3)
(@) Find f(3).
(b) Solvef(x) = 3.
f(3) =6+6=1
6+(x+3) =3
x+3=2

23 f(x)=x*+3 forx=0
Solvef™(x) = 8.

f(x) = 8 means x = £f(3)

£f(8) = (8)* + 3

24 f(x)=—x+1
g(x)=2x*+8
Find an expression for fg(x).
Give your answer in its simplest form.

fo(x) = f2x* + 8)
=-(2* +38) +1
=-2¢ -7
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25 f(x)=12+(x+3)
(&) Find f(2).
(b) Solvef(x) = 12.
Q) =12 +4 =3
12+ (x+3) =12
x+ 3=

26 f(x)=2x*—3
(@ Find f(2).
(b) Find f(—2).
() Solvef(x) = 47.

£(2) = 2(2)* - 3=
f(-2) = 2(-2) -3 =§

2% - 3 =47
2x° = 50
x> =28
x = 5

27  f(x)=3x*+9
g(x)=5x+6

Find an expression for gf(x).
Give your answer in its simplest form.

9f(x) = 9g(3¢ + 9)
=S5S(3* +9) + 6
= 15x% + Sl
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28 f(x)=12+(x — 3)
(a) Find f(9).
(b) Solvef(x) = 12.
f(a) =12 +6=2
12+ (x-3) =12
x—3=]

(@) 2 ) x=4¢4

29  f(x) =5x
g(x) = kx?> wherek isaconstant
Given that fg(1) = 20, work out the value of k.

9() = Ik
fQk) = sCk)
stk) = 20

30 f(x)=6x+5
g(x) =x*+10
Solve f(x) = g(x).

X +10=6x+S§
XX —6x+S5S=0

-Dl-5)=0
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31 gx)=x3-8

(a) Find g(2).

(b) Find g(—2).

(c) Solve g™(x) = 5.
9(2) =22-38=0
9(-2) = (-2)° - 8 = -6
97'(x) = S means x = g(§)
9(s) = -8=17

32 f(x)=2x+8
g(x) = kx?> wherek isaconstant
Given that fg(2) = 40, work out the value of k.

9(2) = 4k
flak) = 2(4k) + 2
2(4k) + 8 = 40

33 f(x)=4x+6
gx)=x*+1
Solve f(x) = g(x).

XX+ 1 =64x+ 6
X —4x-5=0
+DK-5) =0

stemup.co.uk
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Ca) 0 () -16 (c) x = 117

x=-lorx=3§
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34 gx)=x*—4forx=0
(a) Find g(8).
(b) Find g(7).
(c) Solveg™(x) = 3.

9(8) = 82 — 4 = 60
9() =7 -4 =45
97'(x) = 3 means x = g(3)
9(3) =3 -4=5

3B f(x)=5x—3
(@) Find f(x).
g(x) =kx*> wherek isaconstant
(b) Given that fg(2) = 12, work out the value of k.
y=35—-3
x=58y— 3
X+ 3 =35y
y="5
9(2) = 4k
fak) = s(4k) - 3
20k — 3 = )2
20k = 1S

36 fx)=x*—9
(a) Find an expression for f(x + 1).
(b) Hence solvef(x + 1) = 0.
Flx+1) = (x+1)> -9
=x> +2x - 8
+1)? =29
x+ | =23
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Functions

37 f(x)=5x—3
g(x) =kx*> wherek isaconstant
Given that gf(3) = 576, work out the value of k.

F(3) = 12
9012) = k x 122
576 = 194k

38 f(x)=—-4x+4
(@) Find f(x).
g(x) =kx*> wherek isaconstant
(b) Given that fg(1) = —20, work out the value of k.

Q) =k
) = -4Ck) + ¢
~Gk + 4 = =20

—4k = =24 (@) > ) k=6

39 f(x)=x*—16
(a) Find an expression for f(x + 4).
(b) Hence solvef(x + 4) = 0.
fix+4) =(x+4)-16
=x% + 8x
(x +4)° =16
X+ 4 =124

(a) > +8x(b) x=-8orx=
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40 f(x)=5x—6
g(x) =—x+5
Find gf *(—11).
'(-11) = =1 (since £(=1) = =11)
9(=1) = 6

41 f(x) = —4x+2
g(x)=—5x—8
(a) Find of(4).
(b) Find an expression for f(x).
(c) Solvef(x) = g(x).

f(4) = -4
9(-149) = =5(-14) - 8 = 62
y=-4x + 2
X = -4y + 2
X — 22 = -4y
- - X
Y=

fOx) = g(x): —4x + 2 = =Sx — 8

42 f(x)=—2x+2
g(x) =x*
Solve fg(x) = gf(x).
fo(x) = =2x* + 2
9f(x) = 6x* — 3x + 4
2% +2=67° -8+ 4
—6x* +3x—-2=0

stemup.co.uk
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(@) 62 () 27> () x = -0
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43 f(x) = —4x+2
gx)=4x+1
Find gf *(—10).
£'(=10) = 3 (since £#(3) = -10)
9(3) =13

44  f(x)=—-3x—4
ogx)=—4x—9
(a) Find gf(5).
(b) Find an expression for f(x).
(c) Solvef(x) = g(x).

f(s) = -19

9(-19) = -4(-19) - 9 = 67
y=-3x-4

Xx=-3y—4

X+ 4 =-3y

y = ‘43 X

flx) = g0x): =3x — 6 = —4x — 9

45 f(x)=—2x+5
gx)=—-x—28
Solve f(x) = g™(x).

P10 - 55

9g'(x) = -8 — x

S=x — _g _
5 g —x
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46 f(x)=2x—3
g(x) = 3x?
(a) Find an expression for fg(x).
(b) Find an expression for gf(x).
(c) Solve fg(x) = gf(x).

fo(x) = f(3x*) = 2(3x*) — 3 =6x* - 3

of(x) = g(2x — 3) = 302x — 3)? = 12° — 3éx

+ 27
6x° — 3 = 12x° — 36x + 27
0 = 6x° — 36x + 30

47  f(x)=x*—14 forx=0
g(x) =x+6
(@) Find an expression for g™(x).
(b) Find an expression for f(x).
(c) Solve f™(x) = g™(x).

9 =x -6
y=x-14
x=y* - 14

Y =x+14

y =Vl +14)
() = vix + 14)
Vi +14) =x - 6
x+ 14 =(-6)>
x+14 =" = 12x + 36
0=x>- 13+ 22
=1 =-2)=0
x=1lorx=2

check x = 2: V(2 +14) = G but 2 — 6 = =4 so reject 2

48 f(x)=x+9
gx)=—4x—1
Solve f(x) = g™(x).

f1ix) =x -9
g—lcx) - -";X
x—9= "q'x
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Functions

(a) 6x*> = 3 (b) 12X° — 36x +
27 () x=lorx =S

(@) x = 6 (b) v(x +149) (c) x
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49 f(x)=3x+1
g(x) =x
(a) Find an expression for fg(x).
(b) Find an expression for gf(x).
(c) Solve fg(x) = gf(x).

fo(x) = fO2) = 3G¢4) + 1 = 3¢ + |

of(x) = gBx +1) = (3x + 1)* = 9 + 6x + |
3¢+ =9+ 6x + |

0 = 6x° + 6x

Ga) 32 + 1 (b) ¥° + 6x + |
(c)x=-lorx=0

50 f(x)=x*—28 forx=0
g(x) =x+2
(@) Find an expression for g™(x).
(b) Find an expression for f(x).
(c) Solve f™(x) = g™(x).

97'(x) =x -2
y=x-28

x =y’ - 28

¥ =x+28

y =V +28)
() = v(x + 28)
vl +28) =x -2
x + 28 = (x - 2)?
x+28=xX-64x+4
0=x>-5x-24
&-38)(+3)=0
x=38orx=-3 (a)X"Z(b) \/(X'FZS) (C)X

check x = =3: V(=3 + 28) = S but =3 = 2 = =5 so reject -3
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