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14 The function f is such that

£ = ?
(a) Find £(~7) ) s
-3)= 3C-H)-
fla)= 23072
4
= -é65 @
(b) Express the inverse function - in the form f-(x) = ...
3x -5
Char
¢
x4 b3
A.a * 3x-5
+s =
byts = 3x
23 3
l._,,'o- s
2
G+ oo () =
e )
The function g is such that
g =V19-x

(©) Find fg3) 93)= da-@
8@)= &
YOE 3&_‘2—5 =135

(d) Which values of x cannot be included in any domain of g?

\G-\e;c‘-;;; is 1mpossible

x>19 @

(Total for Question 14 is 7 marks)
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14 The function f is defined as

2x

f:
g

x#6
(a) Find £(10) £09 = 2(10)

(10)- 6

=5

()]

(b) Express the inverse function ! in the form f:x+> ...

x(x-€) (-
3(x—6) = 2%
yx- by= 2x
oy Ty
yx = 2x t+ 6:’
Sax 2

yx-2x < 6y
x( 3— 2.) = "S

: G2
s - by v
(Total for Question 14 is 4 marks)
bx
£709) ~
x-2
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15 The functions f and g are such that
() =25 -3

N
ek v

(a) State the value of x that cannot be included in any domain of g
Cant divide by ©

= 0 (60}
3 =l
(b) Find gfix) > .-t
Simplify your answer. x 3

(2<-3)

)= ————
3f&) 3(2c-3) + |

= 2x-3
Gx -9 + |

s _2x-2 el -
6x-8 ®
(©) Express the inverse function g in the form g'/(x) = ...
x
9* 3xt1
Xl ¥ 3¢r]
y(@xt+) = x
3xgty = X
y - P 3;:.3

%) = s ( I’33)

= > o
)=
" 33 £ 3
X = £ - (x) (Total for Question 15 is 6 marks)
1- 3¢
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15 The function f is defined as

3x+1
x-2

fix—

(a) State the value of x that cannot be included in any domain of the function f
Con nct + by o

xX-2=0
x =2 (6]
(b) Express the inverse function £~ in the form £(x) = ...
= 3¢t
3 x-2

g(x-2) = 3¢+
31— 7.3‘ 3x
= 3x ¥l T2y

3::
yx ~3x = | +2y
ac(5-3) = b2y
. = t2y
9y-3
-\ - 1+ 2x o
e

(Total for Question 15 is 4 marks)
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January 2023 Paper1HR

16 The function  is such that
2 5
=35 wherexs3
(a) Find f(l) ( _,,) 2
3 £ (@) ——
33)-s
=-0'8 )
(b) Find £(x) 2

9y 2=

3x-5
y(3x-5)= 2

3y -5y = 2
3y s 2+Sy
< = 2+s5y
3y i)~
2+ Sx @)
3

£7'6) =

The function g is such that
g(x)=5¥" —20x +23
() Express g(x) in the form a(x— b)’ + ¢

g(x)= sx* -z0x + 23
=s[x*-ux r22]

=sled) -+ 2]
=s[(x-2)" +0:(]

S (x-2) +3

@
(Total for Question 16 is 6 marks)

J
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16 The functions f and g are defined as
fix 5x-7
s
& x+4
(a) Write down the value of x that must be excluded from any domain of g

not dwnde b:, [¢) x+e=0

x< ==l )
(b) Find gf(2.6) -F(?;L) =5(2:6)-%F
=6
9(9 =58 -3 5
(Gt & )

(©) Solve fg(x) =2

X\ _3-
5(:.4-@ =2 25x = 9x +36

5% = = 36
s( Xt 9 e
. 3¢
5% g * T
xth .
25% = ﬁ(xﬂ») x2:28 @)
(d) Express the inverse function g in the form g 1x ..
_ 5x
9 B
y(oert) =Sx
goo+ by = Sx
“5 = S5x - 33&
by * x (5-3)
4 ghix
Ml £7() = 5o [6)
S8 (Total for Question 16 is 9 marks)
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17 The function £ s such that f(x) = (x — 4)° for all values of x.
() Find £(1) £0)= (- ’*‘)L
= (-3}1
=9 a

(b) State the range of the function f.
Al squared vodves are

pos dkive f (x) >0
a
The function g is such that g(x) = ﬁ x3
(©) Work out fa(2)
3(1) = _.i—
2)+3
= o8

f(o8)= (o)~ w)z

=10-2¢
@)

(Total for Question 17 is 4 marks)
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17 fis the function such that f(x) = 4 - 3v
(a) Work out (5) £(5) = 4-3(s)

= -0

o

g i the function such that g(x) = ——

1-2x

(b) Find the value of x that cannot be included in any domain of g
Cont dwde by O

|-2x=0
J s 2x )
+:x

(c) Work out fg(~1.5)
(-1-5) = |
9 1-2(1's)
=025
£(o-25)= 4--3(025)
=325

@

(Total for Question 17 is 4 marks)
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17 The functions g and h are such that

D=

11
2x-35

hx)=¥+4 x>0

(a) What value of x must be excluded from any domain of g?

nct dwide by O 2x-5=0Q
2> =5
x =_5_ (6))
(b) Solve gh(x)= 1 2
"
- =
2(xPt4) -S
W -
- =\
2*+3-5
I -
2x*+3
1" =2 +3
8 = 2x?
G = xl
G -
x=2

3

(Total for Question 17 is 4 marks)
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17 The functions f and g are defined as

fx)=x*+6
g(¥)=x-10

@Find g3 g(3)= (3)-10
==
F(-3 = (-3 6 =55
(b) Solve the equation fg(x) = f(x)
Show clear algebraic working. (x_‘ o)" reo = x*t6
»3—lox-1OX N0 t6 = XFTC

= 2

x? -20x t106 = Xz“"
x* - 20x t 100 =X

-20x t100 = ©
100 = 20Xx
eo . x
= s py
The function h is defined as

2-4
b= =—

(c) State the value of x that cannot be included in the domain of h

x=0
)
(d) Express the inverse function h™ in the form h™(x) = ... - 2%x-4
3 ES
yx = 2 -4
yx —2x T 7 4
x(y-2) = 4

-
e S
)=

hote) -

(Total for Question 17 is 9 marks)
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-
. 17 f(x):ﬁ o(x) =3x+1 9(1)'- e+ |
w Given that fg(k) =2
= 3k+!
o work out the value of k £ oC k) —_—
g 2(3kr) ~4&
w
E
g s (l«.) < 2k x|
'g ber2-4%
8
£ g( v = 3kl
6k-2
2 = 2krl
= 6k-2
&
2
§ 2(6k-2) = 3kT!
3
£ 2k -4 =3kt
-
8 qe-4 ©
- =)
Sk :
= &
5 ke 9
ES
v
i
=
£
g
=
=
g
8 =
(Total for Question 17 is 3 marks)
19
| e 000
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18 The functions f and g are defined as
f(x):ﬁ'_3 and g)=x-5
(a) State which value of x must be excluded from any domain of the function f.
4 -3=0
oo =3 .
=3 !
(b) Find fe(x). > Yo
Simplify your answer.
(ox-3) _ x-5
=2 =
L(x-5)-2 Upe~20 "3
= -5
—_—
Goc-23
fglv) =
@
(¢) Express the inverse function f in the form £-(x) = ... <
9= Gox-2
9lex-3) = ¢
Lho:)— EX T <
& xy = XX 33
Loy - > <3y
=(ug-1) =39
¢ = 39
by -\

June 2024 P2HR

f -((x):é}_‘. 100 =
o
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Part of the curve with equation y = h(x) is shown on the grid.

x

(d) Find an estimate for the gradient of the curve at the point where x = ~0.5
Show your working clearly.

B . -8
i

@)
(Total for Question 18 is 9 marks)
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17

18 The function £is such that f(x) = f where x#0 and kis an integer.
(a) Express the inverse function £~ in the form () = ...
e
L
9% =
yx = % "
=l M) = f'w=
K] L ) < (&)
The function g s such that g(x) =2~ 3¢* where x %0
The fanction h s such that hx) = 21 where x#2
—
() () Find g-2)
g(-2)= 2- 2(-2)*
= -46
48]
(ii) Express the composite function hg in the form hg(x) = ...
Give your answer in its simplest form.
L
- 3(2-3xY _ (oqxt
2 - (2-3xY) 2t

= 2-3x*

¢

hg(x) =
2

(Total for Question 18 is 4 marks)
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N
19 () =x'—4
g()=2x+1
Solve  fg(x) >0 fg(x) >0
Show clear algebraic working. N
(2x¢h) -4 >0
3P +2x +2x +| -6 DO
Lx* +4x -3 >0
2(4) ‘
>0
£ z x<E <
(Total for Question 19 is 4 marks)
J
21
N O Bencuct
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19 gis the function with domain x > -3 such that g(x) =+ + 6x
(a) Write down the range of g**

domoin () = range g7 (>)
92 -2

(b) Express the inverse function g in the form g™ :x+—...

y- x2 4+ 6

9= (;c+s)‘-‘1
3+q-(.>c+3)’
_r\‘;:; = <t3
-stq:q_ -

3t x+9 '34(3’)

@

“@

(Total for Question 19 is § marks)

22

Algebra Page 8

P59 01 7 A0 2428

V34V SIHLNI 3LIM L1ON 0 V3YV SIHL NI 3LI¥M 1ON OQ

Y3HV SIHL NI LM LON 00

DO NOT WRITE IN THIS AREA DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA



DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

November 2023 P2H

19 The functions f and g are such that

fix > 5x+7

x s 71«579
2x-9=0
(a) State which value of x cannot be included in any domain of g 2% =9
-9
* /Z (48]
o Fndw  9CH) = -5
z(u) 9

fl-3)= 5Cs)+?
=-\3

The function h is such that
hix > 3x* —12x+8  wherex>2
(c) Express the inverse function h™ in the form h™:x - ...
4= 3x*-12x +8
- z_ 2
9= 3fad “"‘"s]
93 [ (x-2)* -4+
1
y: 3 [ (x-2)"+3]
y° 3(x-2) + 4

3 z
yra= 3(x- ) \j‘l"\' -

2'_
5

(Total for Question 19 is 7 marks)

s- = (x-2)?
:t.‘\"\- h“(x)
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20 Two functions, fand g are defined as
1
fix> 14— forx>0
x

g:x}—)% for x >0

h=f3

Given that h = fg

express the inverse function h™ in the form h™:x > ...

|
h= 1+ v
=z
h=1+ _J:_
xt|
- 2
9 S
g- 2
¢+
(g—l)(xﬂ)'
x+l = 2

iy

(Total for Question 20 is 4 marks)
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21 The functions £ and g are such that
) =% - 2¢ gW=x+3

The function h is such that h(x) = fg(x) for x > -2 hx)=f 3(*)

Express the inverse function h(x) in the form h-(x) = ... hx) = ( 3u.;)‘ - z(x1'3)
h()= 2+ 6xt] - 2x -6
h(d) = Xt +4x+3

y = x*r4xt3

g = (a{.+z)' -4 +3

g = (c+2)* -\
A (x.rz)‘
J?I_- x+ 2

2 dgn = x

x2-2

(s W ()

i) =

(Total for Question 21 is 5 marks)
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22 The function f is such that f(x) = x* — 8x + 5 where x < 4

Express the inverse function £ in the form () = ...
y=x*-8x +5
y° (sc-k)*-16+5
y= (= Sl

2
gt = (x'“‘)
* Jaf“ - xk

G x g+ =<

x <4

g -Letn = £(=)

) =

(Total for Question 22 is 3 marks)
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Iy
23 The function fis defined as (x) = Y* & forx > 0 and where k is a positive umber.
X
(a) Find the value of p for which £-(p) = k 5 * = { k*
2_
g= Jxitee y*l
x x= k
xy = Fn e
P -t = _k
220 x* tk f (x) ]
9 ez
2
2.2 _y3*= k
oty X k= k

x(yt-1) = k2 (2
—_— -

x h 2
2 b
3 ®3)
2 4 =
The function g is defined as g(x) =+ forx > 0 JP 1 I
(b) Given that gfia) =k fork > 1 p2-l =1

find an expression for a in terms of k.

af(a)= (‘fi*;_*_“‘)z P2

K = ok’
-
o* 2
e
o= [~
kol = otk le-l
z
ko-l'af =k o= k
- ? e\ a-
&z(k'\) e ‘ 3)
of = k2 (Total for Question 23 is 6 marks)
-\

26

O

January 2022 Paper 2HR

23 The functions f and g are such that
f)=x+25  gm)=+-12x

The function h is such that h(x) = fe(x)
The domain of hiis {x:x < 6}

Express the inverse function I in the form h'(x) = ...
falc) = (*-12x) 25
=x?*-12x 235

h(x) = fs(bc)
h(x)'- x? - 123+ 2S5
Y= xZ-125¢ +25

g=(x-6)-3e+25
y = (e-e)f -y
el < (pc-6)*
r \(3-!’1( = X -6
Qi'JS-H\ =2
crdmmr = W) o

(Total for Question 23 is 4 marks)
As downesn € o

h'(x)= 6- d<+u

30
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24 The function f s such that £(x) = 3x -2

(a) Find £(5)
f(s)=3(s)-2

=13

&)
The function g is such that g(x) = 2+~ 20x +9 where x >5
(b) Express the inverse function g™ in the form g(x) = ...

y= 2x*-0x +9q

g*2[%* -0 + 3]

g=2[(x-5) -25+ 2]

yr2[(x-9* - 4]

g7 2(x-sf -kl
grut= 2(x-s)

e (sc-s)*

=2x-5

i

5+ Y4 = o

Nz
5% :-.;m e s—'(;c)

'@ =
)

x25 (Total for Question 24 is 5 marks)
bl o7 x)
5+ (- g7 (

26
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24 The functions f and g are defined as
f)=5¢—10x+7  where x> 1

20)=Tx—6

9(2) = 2(2)-6

() Find fg(2)

£(8)= S8 -1a8) + }
=247 e

(b) Express the inverse function ™ in the form ™ (x) = ...
f(9=5x* -10x +7F
9= s [x‘ -2x + %]

gs[e-0t-t 3]
3=s)_’(x-u* +2]
y= S(x-)* +2

y-2- 5(2c-)*

g2 (x-\)l

5

g% = x-l
1=

w
:

®
[\

\ 0=

RN )

@

(Total for Question 24 is 6 marks)
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~
25 The function f is such that f(x) = 3x* — 12x + 7 where x <2
Express the inverse function £~ in the form f-(x)= ...
F(x)= 3x* -2 + 3
g “3[x -]
g -3[ -2 -4+ 3]
g* 3[0e2 - 5]
y® 3(2¢-2)* -5
yts = 3(oc-2)"
975 . (-2)"
3
S
+ 985 -
2=
x<2
~ [xrs L opoi(e
2 ( = = f )
i) =
(Total for Question 25 is 4 marks)
J
25
- O 00 O
January 2022 Paper 2H
~
25 The function g is defined as
gixi>5+6x - with domain fx:x >3}
(a) Express the inverse function g™ in the form g™:x> ...
g 5+ 6 -x?
9= -x* t 6> +5
y=-[x*-ex-s]
y=-[(x-3)"-9-5]
y:- [Ge-3)" - Oy
S - (x-3)" +
gt (x-3)" = (&
(x-3)" = -y
-3 =~ -y
x = 3t\ig-y
x23
97y = 3 i FT
(b) State the domain of g
Can nct \Inesr-t\*
x £
a
(Total for Question 25 is 5 marks)
J

27
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25 The function fis such that f(x) = 2 ~24x+7  where x>6
Find the inverse function £ (x)

Fle) =2 -24x +F
=2[>2-ux+%]

=2 [(x-¢*-3¢+ 2]
“2[ Ge-of - €]
y =2(x-¢f-65
ytes =2 (<-6)?

$HES L (oe-e)
2

+ 5:&_5 - xX-6
- 2

+ 65
e |¥2 = x
z

x26
C+ (9TS - f7(x)
2

() =

(Total for Question 25 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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