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6. The function fis defined by
f: x — 3—2x’ xER, x#5
x J—
(a) Find f'(x).
3)

=V

Figure 2

The function g has domain —1 < x < 8, and is linear from (-1, -9) to (2, 0) and from
(2, 0) to (8, 4). Figure 2 shows a sketch of the graph of y = g(x).

(b) Write down the range of g.

1)
(¢) Find gg(2).
(2)
(d) Find fg(8).
2)
(e) On separate diagrams, sketch the graph with equation
i) y=lgx),
(i) y=g" ().
Show on each sketch the coordinates of each point at which the graph meets or cuts
the axes.
“)
(f) State the domain of the inverse function g™ .
ey
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x(y-5) = 3-24

1:)—3’:&. =3"’23

13-1'23234—5“;(

y(x+2) = 3+5x%

L = Sx+3
I
X+ 2
b) ﬂ.«aﬁe, ot 5(=) -9 < 3Cx)_<_ 4
c) 44(2) = as) = -6
‘ vJ J
d)  Fals) = £(a) =3-2e) _ 5
J -
e)y=l4ca) 174 62 ¢
d /
‘ /
o\
\ / ——— ¢ —t
\/ “5/ -\4 2 <4
2| 2 g
-F) Domain of 3"‘ —-q4< x< 4

.
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Question 6 continued L e é ‘3 = 3 —2x
LN x — T
o)
Swap variables x = 3-2¢
) ——
w -5
J
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Figure 1

Figure 1 shows part of the graph of y = f(x), xe R.

The graph consists of two line segments that meet at the point R
Figure 1.

Sketch, on separate diagrams, the graphs of

(a) y=2f(x+4),

(b) y=If(-x)|.

(4,—3), as shown in

(©))

(©))

On each diagram, show the coordinates of the point corresponding to R.

y
\| &

/
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4. The function fis defined by
f:x—>4-In(x+2), xeR, x>-1

(a) Find f™'(x).
(b) Find the domain of £~

The function g is defined by

g:xHex2—2, xeR

(¢) Find fg(x), giving your answer in its simplest form.

(d) Find the range of fg.

a) Llek 4= 4 -1z +2)

(&)

)

(&)

0y

Swap vanahles X = 4 - lh(t‘d—?_)
: J

Ih(s +z) - 4 -x

4-2

a\+z:¢
J

w= e -2

') = &2

&

Domain o f {‘-((x) X eR , x 4

= 4 — lv.(fc:"z—z +2 )
= 4 ~ Ih(exl) = 4 —22
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Question 6 continued
a
o‘) Ranae of f4 f5G)eR, +£q(x) £ 4
_J
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P(-3, 0)

=V

/

02, -4)

Figure 1
Figure 1 shows the graph of equation y = f(x).
The points P(—3, 0) and Q(2, —4) are stationary points on the graph.
Sketch, on separate diagrams, the graphs of

(@) y= 3f(x+ 2)
3

®) v=lr(x) N

On each diagram, show the coordinates of any stationary points.
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7. The function f is defined by

3(x+1
f:x— 2()6 ) ! , xeR,x>l
2x"+7x—-4 x+4 2
(a) Show that f(x)=2 ! 1
T “4)
(b) Find (x)
3)
(c) Find the domain of f'
1)
g(x)=In(x+1)
(d) Find the solution of fg(x):%, giving your answer in terms of e.
C)]
‘F(x) = 3(z+9) —_ [
o.) 2x + 1% 4 X A¢
feo = 3(x+)

(2o ~t Y a+4) (xKta)

f) = 3(x+) — 1(22~1)

CZm—l>Cx+'4)

'F(x) = Sx +3 —2>x +1
(2x ~)(x+4)
£(x) = (x +4) _ J
(2x - ) x4¢) 25—~ |
L) Le€ u = |
J J
2x ~ |
Swep veariables
o2 = |
Zg—l
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Question 7 continued
x(Z:,—r) = J
2xq —X = |
o
29(3 = | +x
b = | +2
22¢
£y = )+
2 x
C:) Dorain of £ xelk x>0
d)  FG) = _| 5(x) = [n(x+1)
22 —(
'F“j(:c) = 'nc(lh(x—)-l)) = |
2 lu(oe+r) ~ |
Solve [ |
2 G+ -1 7
_-_-_-? 2_'0\(9(4-()—' = 7
Z’n(‘x*’) - g
,n C’C‘\L‘) = &
X + 1 = e?
x = e* -
) 17
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Figure 2

Figure 2 shows part of the curve with equation y = f(x)
The curve passes through the points P(—1.5, 0)and Q(0, 5) as shown.

On separate diagrams, sketch the curve with equation

(@) »=|f(x)

2
(b) »y=1f(x)

2
(c) y=2f(3x)

(&)

Indicate clearly on each sketch the coordinates of the points at which the curve crosses or
meets the axes.

2) =]+ 09) ) = £[) &) 4= 24 (32)

\/%, 5) ¥_‘“J’”) Q(/’)/

f(--l.S',o) /P (-o-.;‘) o)
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6.

The functions f and g are defined by
f:ixt>e +2, xeR
g:xInx, x>0

(a) State the range of f.

1)
(b) Find fg(x), giving your answer in its simplest form.

(2)
(c) Find the exact value of x for which f(2x+3)=6

“4)
(d) Find f™', the inverse function of f, stating its domain.

3)

(e) On the same axes sketch the curves with equation y = f(x) and y = f'(x), giving the
coordinates of all the points where the curves cross the axes.

(C))

zd\nf}c of f £(x) € fR,, £(x) > 2

-Ff}C;L) = 'lc(fnx) = &‘lhx + 2 = x+2

Fl2x+3) = 6

/
2x+3 2 =€
ccir.) :__4
2x+3 = Ing
2% = |nwg —3
X = lng -3
yA
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_ f&x) = e +2
dA)
7 let y = e“+2
Swep varswbles N
X = e_J + L
X -2 = <3
n(x-2) = «
‘ . J
‘)(—-l()'-) = Ih(it—?_)
Doraia € £°' xelR, > >2
) J
c P
’ /S
y= €6 j/ .
J.o S
./
’ T ¢ = /4
’ /
7 g /
e / .
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y=1(x)

Figure 1

Figure 1 shows part of the curve with equation y =f(x), x € R.
The curve passes through the points Q(0,2) and P(-3,0) as shown.

(a) Find the value of f£(-3). &) £ £€(-3)
= £ (o) = 2 @

On separate diagrams, sketch the curve with equation

(b) y:f_l(x), (l"l\r.-ar l.u.,gﬁc ;.-\ ‘JSX)

2
() y=1(x)-2,

2
d) y= 2f(gx).

3)

Indicate clearly on each sketch the coordinates of the points at which the curve crosses or
meets the axes.

13) b= £ '(~) !

e Q'(2,0) >

e
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Question 3 continued
c) Y = {(/“1)-2. I
@'Co,0) *
S"J mMme Erica '
ebovt 9 -4xis
M) y=24( ;-Z)
J
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2. Given that
fx)=Inx, x>0
sketch on separate axes the graphs of
() y=1fx),
(i) y=[f)],
(i) y=—(x—4).

Show, on each diagram, the point where the graph meets or crosses the x-axis.
In each case, state the equation of the asymptote.

l> \3 = ‘F‘(w)

y (7

0 l >

Asynplrte x =0

i) 4= fw) :

Asbupt'oét > =0
(n0)
P) [ o
i) == tle-a) .
ASl}A—.I)‘('o{TC_ x:q— (S,0)

o 4 {.\%
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7. The function f has domain -2 < x < 6 and is linear from (-2, 10) to (2, 0) and from (2, 0)

<)

to (6, 4). A sketch of the graph of y = f(x) is shown in Figure 1.

Ya
10 +
S
( C) 4)
5 O 2 6 X
Figure 1

(a) Write down the range of f. {lau3Q 0 ¢ .F(,() < 1D

) Find o), FEC) =€) = 3

The function g is defined by

4 + 3x
5-x

g:x— xeR, x#5

(¢) Find g7'(x)

(d) Solve the equation gf(x) = 16

Let g = a4 + 3«
s —x

Swa p varicbles

o = 4 33
=

z(f~3) = 4 + 3y

(1

2)

(&)

S))
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Question 7 continued

S —xg = 4& + 3¢
J J

Ssc —q = b\(3+z.)

&) Sdie G =16

F(x) = th(lé)l
J

fz) = S0 -4 _ 72¢ _ 4

3+I16 149

£Cx) =4

From f‘;m’fl\ oné solotien s x =€

le€t seckion o qqrq'pl'\ Ty 3 = —2.§x +¢

Seva -2.$x +~S =<

S‘o/u&lon o :-_%_ X

5‘“ /7
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