1

The functions f and g are defined by

f:x—3x+4, x€eR
g:x— _2 xER, x #3
x+3’ 2
(a) Evaluate fg(1) )
(b) Solve the equation gf(x) =6 @)
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2 The function f is defined by

fry=x*+2x+1, x€R, x>-1

(a) State the range of f

(b) Sketch the graphs of f(x) and f -(x) on the same diagram

(c) Find an expression for f -(x) and state its domain
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3 The function f'is defined by

fx)=2+In2x-1), x€R, x>0.5
(a) Find the exact value of ff(1)

2
(b) Find an expression for f -(x) &
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4 The functions f and g are defined by

f:x—e¢,

g:x—>2x+Inx ,

(a) Write down the range of f

(b) Find an expression for the composite function gf

(c) Write down the range of gf

x€R, x>0
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(0))

a/ f(x) >0
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5 The function fis defined by

X+
(a) Write down the range of f(x)

(b) Find an expression for f *!(x) and state its domain

(c) Solve fg(x) = 1

2

f(x) = 12 , xER, x £-2

gx)= x*-5, xER
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6 The function fis defined by
fx)= ¥2+4x+1, x€R

&)

(a) Find the range of f(x)
(0))

(b) Explain why the function f(x) does not have an inverse
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7 (a) Sketch the graph with equation

y=|2x-3|
stating the coordinates where the graph meets the coordinate axis. 2)
(b) Find the values of x which satisfy | 2x-3 | <9 Q?)
(c) Find the values of x which satisfy |2x—3|< x+ 1 Q2)
2 / .
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8 The functions f and g are defined by

(a) Find the exact value of fg(3)

f:x—>In(Bx-2), x€R, x>%
g:x— 3 s xER, x #2
x =2

(2
(b) Find an expression for f (x) and state its domain )
(c) Sketch the graphs of f(x) and f-'(x) on the same diagram 3)
(d) Sketch the graph of y = | g(x)| 3)
(e) Find the exact values of | 3 |=4 3)
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fx) = 3x x_+21 x >4
(a) Find ff(4) (2)
(b) State the range of f. (1)
(c) Find f-'(x) and state its domain 3)
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10 (a) (1) Sketch the graph of y= |x | +2

(ii) Explain why |x|+2 > |x+ 2| for all real values of x.
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11 flx)= 2x>+8x+ 11 xER

(a) Write f(x) in the form a(x + b)* + ¢, where a, b and ¢ are integers to be found.

(b) Sketch the curve with equation y = f(x) showing any points of intersection with the
coordinate axes and the coordinates of any turning point.

(c) Describe fully the transformation that maps the curve with equation y = f(x) onto the
curve with equation y = g(x) where

gx)= 2(x—2)>+8x -5 xER

(d) Find the range of the function

18 -
h(x)= ——— xeR
®) 2x7+8x+ 11
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12 The function fis defined by

f(x) = 3x_—25, xER, x #£2
(a) Find f-'(4) (2)
(b) Show that ff(x) = ax_+ b where a and b are integers to be found. 3)
o[ a4 = Sx -2
I x -2
G(x-2) = 32 -5
bar-9 = Zx -5
x — =
r \
Ix -6 — 3 =2£2—2) — 5
() = U
x-S - )
x -2 o
= 3(32-5)—5(2-2)
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13 The function fis defined by f(x) =e*!, x € R
- Xx 0
Find f-'(x) and state its domain. rmﬂ‘c— ‘ F( ) >
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y A

0 X
The diagram shows a sketch of y = g(x), where
_ 5-3x x<1
EW= ¢ xo1p+2  x>1
(a) Find the value of gg(0) Q)
(b) Find all the values of x for which g(x) > 18 @)
The function h is defined as
h(x)=(x—-1)*+2 x=1
(c) Explain why h has an inverse but g does not. 1)
(d) Solve the equation
h‘I(X) =2 (3)
a 3(0): - 3(e) = _Z
- L =
()= (e-4)"+2r = 32
u A I 4 —
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15

2x+ 1
x—1

fx)= x #1

(a) Find f-'(x)

(b) Find an expression for ff(x)
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16

0 \/ x
P [
The diagram shows a sketch of y = 2|x—3|—5
The vertex of the graph is at point P.
(a) Find the coordinates of point P. 2)
(b) Solve the equation 10-x=2 |x—3 |—5 2)
A line / has equation y = ax, where a is a constant.
Given that / intersects y = 2 |x—3 |—5 at least once, T
(c) find the range of possible values of a, writing your answer in set notation. QS
= 2 ’ xr - S] - S
174 { I
vertex whea =3 gy= (o) -5
= -5
(\3/ - 5)
———
L ialersections
1o —z = 2(x-3)-5§ lo-x = —2(2-3) -5
10— = 2 —6b —5 lo-2 = - Tx+6 -5
lo - x = 1=z —1I| lo-2 = - 24 + |
2] = 3x xz = — 9

————
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17 Sketch the graph of y=1+ |x— 3 |

Show clearly where the graph intersects the axes.

)g;
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18 y

-
€

=V

Sketch the graph of y = | 3x+a | , where a is a positive constant.

Show clearly where the graph intersects the axes.

19 The function f'is defined by f(x)=2x*+5, x>0

(a) Find the range of f.

1)
(b) Find f-(x) 3)
(c) State the range of f-!(x) 1
a)  Flx)> ¢
1
b/ 9 = rx  t s
9y-8§:< 22"
y-¢ = 2"t
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20 f(x) = arcsin x

State the maximum possible domain of f.

- &

1

21 fix)= -
Vx +2

State the maximum possible domain of f.

A 7~ C

22 (a) Sketch the graph of y=2— | 2x + 1 |

Fully justify your answer.

0 x
. } 2
1 1A
3
(b) Solve the inequality 2 — |2x+ 1| >0 2)
L/ -Z2<z< 4
{ (A
//
23 The function f'is defined by f(x) = 2x* — 3x <x<4
(a) Find the range of f. 3)
(b) Determine whether f has an inverse. @)
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24

The function f'is defined for all real values of x as f(x) = x> — 6x + ¢, where ¢ is a constant.

(1) Given that the range of f'is f(x) > 2, find the value of c.

(©)]
(i1) Given instead that ff(2) = 12, find the possible values of c.
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26 The functions f and g are defined for all real values of x by

flx)=x3 and gx)=x*-1

(a) Write down expressions for fg(x) and gf(x)

(2)
(b) Hence find the values of x for which gf(x) — fg(x) = 18 (6)
N s
@) f9(=2) = [x*-1)
3\ ¢
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v ¢
= x =/
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27 The functiong f is defined by f(x) = (x — 2)* — 9 for x > k, where & is a constant.

(a) Given that f!(x) exists, state the least possible value of k.

(b) Evaluate ff(5)

(c) Solve the equation f(x) =x

(d) Explain why your answer to part (c) is also the solution to the equation f(x) = f!(x)
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28

(a) Solve the inequality |x—1| < |2x+4|

(b) lee full details of a sequence of two transformations needed to transform the graph of
y= x 1 onto the graph of y =

4)
| 2x +4| 3)
/ J\J’z\"’/l)
\'\ /T
ey \l
Tatusechors where
—(2-t) = = (2= +4) 2x +¢ = — (2 -7)
- +1 = _1x — ¢ 2x +y -2 + |
2 = -5 3x. = — 3
x = —/
< -5 or x ry—I
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29 The functions f and g are defined for all real values of by

f(x) =2x>—3x and g(x)=4x+6

(a) Find the range of f. 3)
(b) Give a reason why f has no inverse. 0))
(c) Given that gf(2) =g "(a) , where « is a constant, determine the value of a. 3)
(d) Determine the set of values for which f(x) > g(x). Give your answer in set notation. 3)

o)  flx)=2(xt-%z)

4

_ [ _ 9
= q(=-%)

[« Y

A

(773

7 7

= 2,(7/—-}—-)1-—/73/-

Fr> -5
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c,/ Fa)= 2(2) ~3(2)
= L
9(2) = y(2) +6
= ll.!,




30 Y
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N\

The graph shows a sketch of y = | 3x-2 |

(a) State the coordinates of the points of intersection with the axes. 2)

(b) Given that the graphs of y = | 3x-2 | and y = ax + 1 have two distinct points of intersection,

determine
(1) the set of possible values of a, 4)
(11) the x coordinates of the points of intersection of these graphs, giving your

answers in terms of a. A3)

of (0,2) and (% o

/

B'n(/ L MwEbe leas than 3

7

ont ipkerseckon 1 Ycaxtl Joes fhouga (\/7;,,0)

0= 5at|
-l =t a
3

a -'-’}2-
2.
< a< 3
I
S —

i 3z -2 = ax +| Bx-2) = ax ¢
Sx = ax +3 —3x+1 —ax +(
Sx —axr= 3 | = ax + Ix
z(3-a) = 2 | = 2(a+3)

S-o at+ 3

—




31

e.\‘
The function f(x) = 7o
(a) Find f-'(x)
(b) Write down the range of f *!(x)

is defined on the domainx € R, x #In2

Q)

)

£ (x) F ik

L4




32 You are given that

fx)=x*—-4x-5 for x >2 and

gx)=2x+1
(a) Find gf(x) and state its domain 3)
(b) State the range of gf(x). 1)
(c¢) Find gf '(x). ()

o gflx) = (2 -4x-5) + |
= 22 - %x - lo -t
— 2t —fx —9 ¥ 727
1,‘/ 2 (2) -t(r) =9 = —17
qf(x) 2 — 17
J _ —
c/ £ () q:(x-—z)z —¢ =5
g = (x-2)" -9
\J 7
x = (4-2) -7

We gaby  wont N @og'\"m&. oot {’lél) = L—k\jxtq'
x7—9

%‘ﬁ (v) = 2(2+\Uxta) +|

4 N

= 4+ 2§xvq +|

= S+ 2§xt9 x7 —9




33 The function f'is defined for all real values of by
fix)=2x-5
(a) Find an expression for f *!(x) @)
(b) Sketch the graphs of y = f (x) and y = f !(x) on the same diagram. @)
(¢) Find the set of values for which f(x)>f-!(x). @)
-l _
el  Flx)= 2+5
t 7 P
-L b‘ A AN = 2 X" s
‘A= -
b [
[ / ,
/ / = '14‘/ 5
|
¢ Zl=
/ / z 2
— d
/ ~
Y - o
/ /
¢/ IatursecHo . wlbere -5 ==
/ ;
x =8
xr > 5




34 The graph shows a sketch of y = | x-2 | -3

VA

=V

Find the set of values for which |x-2] <3

C x>0 U Sxx<s?
{ ) { )




35 The diagram shows the graph of y = f(x)
y A

A(-1,3)

/\
[ NS

B (4,-2)

= Vv

The curve has a maximum point A (-1, 3) and a minimum point B (4, -2).

Showing the coordinates of any stationary points, on separate diagrams sketch the graphs of

(a) y=3f(2x) A3)
(b) y=1(]x|) 3)

(c) Write down the constants @ and b such that the curve with equation y = f(x + @) + b has )
a minimum point at the origin O.

(-1 q) 19
\ 7

fa

T——
\\
7
"

-
P
\
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—

;

S
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36 The diagram shows the graph of y = f(x)

ylk

B(7,5)

[\,

VR

A(3,-4)

The points A (3, -4) and B (7, 5) are the turning points of the graph.

On separate diagrams sketch the graphs of

(a) y=2f(x)—1 3)

(b) y=|fx)| &)
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