6
5 The function f is defined by f(x) = 2x*> + 3 forx > 0.

(a) Find and simplify an expression for ff(x).

....................................................................................................

.........................................................................

........................................................................................................................................................

(b) Solve the equation ff(x) = 34x2 + 19. [4]
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5  The function f is defined for x e R by
f:x—>a-2x,

where a is a constant.

(a) Express ff(x) and f~'(x) in terms of a and x. [4]
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10 Functions f and g are defined as follows:

2x + 1
f(x) = =1 forx¢J2-,

g(x)=x2+4 forx eR.

(@)

The diagram shows part of the graph of y = f(x).

State the domain of £ 1.

Dovia... a(, £ ............. - Rowp. .. {Z ...... o ek atl
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(d) Explain why g~'(x) cannot be found. (1)
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8  Functions f and g are defined by

f(x) = (x+a‘)2-aforx < -a,
g(x)=2x-1forxeR,

where a is a positive constant.

{(a) Find an expression for £~ (x). (3]

.......................................................................................................................................................
...............................................................................................

.........................................................................................................

................................................................................................................................................

Lm0, S0 xr0 16 <0 facallx,...

......................................................................

(b)

(ii) State the range of the function f~'. (1]

- . .
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(¢) Giventhata = %, solve the equation gf{x) = 0. {31
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2 The function f is defined by f(x) = —2x* — 8x — 13 for x < -3.

(a) Express f(x) in the form -2(x + a)? + b, where a and b are integers. [2]

5Pt . QG 5.

Vﬁ%%@x,&)wmw .............................................................................
nepe oot
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6  The function f is defined by f(x) = for x > —%-

(a) Find an expression for f ' (x). 31
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10

Functions f and g are defined as follows:

(a)

f:x>x>—1forx<0,

gixe forx < —4.

2x+1

Solve the equation fg(x) = 3. 41
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(b) Find an expression for (fg)™' (x).
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4  The function f is defined as follows:

f(x) =vx—1for x> 1.

(a) Find an expression for f -1 x).

...............................................................................................................

..........................................................................................................

0 " x

The diagram shows the graph of y = g(x) where g(x) = for x € R.

x*+2
(b) State the range of g and explain whether g~ exists. [2]

............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................
............................................................................................................................................................

............................................................................................................................................................
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The function h is defined by h(x) =

5 forx=0.
x+2

(¢) Solve the equation hf(x) =f 25 . Give your answer in the form a+byc, where a, b and ¢ are
16

integers. (4]
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The function f'is defined by f(x) =

W

2x+1 1
rr—1 for x < 7

(a) (i) State the value of f(—1). Z (_‘J *_) [1]
................................ ﬂ.():u“”"‘

.................................................................................................................................................

e : —
....................................................... Hs:s
}—— 1%
(i)
y
- B 4$ S &-:Dc,
; 2 ’
i 1
T e P
-4 -2 T i 2 4 X
? \
i
N
A
[
: 3
1.0
| |
‘ L _4 i
The diagram shows the graph of y = f(x). Sketch the graph of y =f “1(x) on this diagram.
Show any relevant mirror line. [2]
(iii) Find an expression for f ~1(x) and state the domain of the function f -1 [4]
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The function g is defined by g(x) = 3x+2 for x € R.

(b) Solve the equation f(x) = gf (%) [3]
i\
i(){ :Z‘[ﬁ, +‘ ............ N I 5 . ettt
Q 1 - - O¢S
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10

The functions f and g are defined as follows, where a and b are constants.

2a

1

1+ forx>a

f(x)
g(x)

]

bx-2forxeR

(a) Given that f(7) = % and gf(5) = 4, find the values of ¢ and b.
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For the rest of this question, you should use the value of @ which you found in (a).

(b) Find the domain of £,
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7  Functions f and g are defined as follows:

f:xr> 22 +2x+3 forx < -1,

g:xe—>2x+ 1 forxz -1

(a) Express {(x) in the form (x + a)2 + b and state the range of f. 131
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(b) Find an expression for £~ (x). [2]
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(c) Solve the equation gf(x) = 13. [3]
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for x > 2.

7  The function f is defined by f(x) =2 —
e function f is defined by f(x) T2

(a) State the range of f. f [1]
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(b) Obtain an expression for f~!(x) and state the domain of £, [4]

. A

suessensrensns

sesssscernsnnie

K

erences

serassesssnssssss

sevsaccovnoglirecssssrannsaceron tsoamcasesbnncnsacsiornes

sessessansavasanns

|\

ssazoman sernasvesessvensen

sercansvmerarense

nvevescsersovressmsevienelesnsiasn

-— O ——

x - X~

Cevseenrnrievundetsanntnene

deavarne

L L L L LT T P T T

eeasesassrsnsnrans

sesserennsnanaanses

o

=

D ORI . 4 4

sesunsnessesarsssassnnTeers

sesssnnvra

sesvesssssversrern

vaane

sasvessosi

sy

sesayaranENtesvan

PR DD N LE L TE YT T T T v ar s

essreevoremaseenevureznn e sease

.S:m....... Stesrssesrasrantreaenestiraatitegessontrvatea

1

o
T ecrasssanatnesaTasant bsnnbonunnntisneonan

(2=

arsasressssnen Tawoansnsonne T L TR R TPy

Tesvoprvevaany

sesseeaNfrancsssnnisgumees

LR LT Y T T PP NP

-
-
wasasescsnrnrarscnavasrsmrraqornsife . B R L LT L TP P PR P R

cvsasemsen

Esessedtsncrarransnann

saresasvernanns

R e LR LT T T T L T

sarssssrererssransaenrirarkn

serssan

D R L T T T L L Ll L LT T T T PP PP

seaneenssnase

sessenonaes ressasasosanann

R L D R LT L D LI LTI I IS,

cesnrssetareeniuan

asrsessressdsentndiertnerentaan

R L T D R R L T O e

R T L T T T T T D T T Y PR PP

© UCLES 2023 9709/13/M/J23
www.pastpaperpenguin.com



9

The function g is defined by g(x) =x+ 3 forx > 0.

ax+b

) +d
integers. [3]

- —
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, where a, b, ¢ and d are

(c) Obtain an expression for fg(x) giving your answer in the form
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9  Functions f and g are defined as follows:

f(x)=(x-2)> -4 forx>2,
gx)=ax+2forxeR,

where a is a constant.

(a) State the range of f.
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Given instead that ggf ~'(12) = 62, find the possible values of a. [5]
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10
9  The functions f and g are defined for all real values of x by
f(x)=(Bx—2)+k and g(x)=5x—1,
where £ is a constant.

(a) Given that the range of the function gf is gf (x) = 39, find the value of £. [4]

...........................................

............................................................................................................................................................
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DR D R R R R T R R R R D R D D XL E
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.............................................................................................................................................................
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(¢) The function h is defined for all real values of x and is such that gh(x) = 35x+19.

Find an expression for g ! (x) and hence, or otherwise, find an expression for h(x). [3]

%@q G . I
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The diagram shows the graph of y = f(x).

(a) On this diagram sketch the graph of y = f ~'(x). ~ "E,‘%_b(»m ( PRV E- [11
It is now given that f(x) = —— Y where -2 <x<2.

Va4 —x2
(b) Find an expression for £~} (x). {4]

D L R L L L Y e L L L R e

ol em). X T oo WL ...
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© UCLES 2021 9709/13/0/N/21 4‘%{&”1

www.pastpaperpenguin.com



........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
.......................................................................................................................................................
........................................................................................................................................................
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The function g is defined by g(x) = 2x for —a < x < a, where a is a constant.

{¢) State the maximum possible value of a for which fg can be formed. [1]
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