Rlpehra and Functions

Part 5: Composite Functio
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Pt. 5: Composite Functions

o

3x+8
x>9
x -7

. gx) =

. Find gg(11)

b. State the range of g(x)

jov)

b.

o

. Find g"'(x) and state it’s domain.

. The function fis defined by
fx) = —— XER, x#5
. Write down the range of f(x)
Find an expression for f!(x) and state it’s domain.
gxr)=x>-5 x€ER

. Solve fg(x) =%

. The functions f and g are defined by

f:ix—>In(Bx-2),xER, x>§

g:xﬁﬁ,xER, xX#£2

. Find the exact value of fg(3)

b. Find an expression for f!(x) and state it’s domain

o

6.
f:x—

a

b
c

. Sketch the graphs of f(x) and f!(x) on the same diagram

. The function g(x) is defined by g(x) = x> — 8x + 7, x € R, x > 4. Find g''(x) and state its domain and range.

. The functions f and g are definedby
f:x— 1-5x3 X€ER
g:x—>§—6, x>0 xX€ER
. Find the inverse function f -(x).

. Show that the composite function of gf'is
30x3 -4
1-5x3

gf:x—
. Solve gf(x) =0

The function fis defined by,
x+1 +2
Y x>3
5y+10  x2+42x+1

Show that f(x) = SiD

. Find the range of f(x)
. Find f!(x). State the domain of this inverse function.

2
@)
(©))

2
(©))

(©))

@
@)

()

()

(G
2

(©))

2
(©))



7. The functions f and g are defined by
f:x—>5x+Inx

2
g:x—e*

a. Write down the range of g(x)
b. Show that the composite function fg(x) is defined by:

fg:x — x> + 5%

c. Write down the range of fg(x)

8. The function f is defined by
f:x—x>+1forx>0

a. Define in a similar way the inverse function f!(x).

b. Solve the equation ff(x) = 11;':
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Mark Scheme

la.
3(11) +8 _ 41
g =222 M1
3( )+8 155
P M1
1b.
3(9)+8 35
g®) = () =5 M1
g(w)—>3
Therefore range: 3 < g(x) 532—5 M1
Ic.
_3x+8
x-7
yx—T7y=3x+38 M1
x(y—-3)=8+7y
—8+7y
y-2 M1
8+7
g W= v
2a.
flx) R M1
fx)#0 M1
2b.
f(x = m— M1
1=5x—yx
:Sx—l M1
f—l ¥) =
Domain: x ER, x#0 M1
2c.
fg(X) —5 =5 M
5—x2+5
_r _1
—x2+10 4 M1
4=-x2+10
xX’=6
x=+V6 M1
3a.
3
f3)=In(9-2)=In5 M1

\ % Vhahs.




3b.

y=In(3x-2)
x=In(GBy-2) M1
ef = eln(3y—2) M1
e =3y 2 M1
_ef+2
M1
.1 _ eX +2
£1(0) = £
3c.
Attempted reflection in y = x M1
Red Line: f(x) M1
Blue Line: f!(x) M1
a 5
4,
gx)=x*-8x+7=(x—-4?-9 M1
x=@ry-4*-9 M1
y—4=+x+9 M1
glx)=vx+9+4 M1
Domain of g(x) = Range of g'l(x) > y >4 M1
Range of g(x) = Domain of g'!(x) —» x> -9 M1
Sa.
y=1-53>x=1-5)" M1
50=1-x
.
y= = Ml
() = |12X
P ==
5b.
2
ef — s 6 M1
2 6(1-5x3) M1
1-5x3 _ 1-5x3
_2-6(1-5x%)
1-5x3
_2-6+ §0x3 M1
13—5x3
_ 30x° — 4 M1
1=5x3
Sc.
30x% -4 _
1-5x3 M1
30x3 — 4=0
30x3 =4
3[2 M1
x="1=
15
2
Z

\ 49 Vhahs.




6a.

x+1 y+2  x+1 y+2
5y+10  x2+2x+1  5(y+2)  (x+1)(x+1) M1 M1
1 1 1
57 (x+1)  5(x+1) M1
6b.
1
fx) = 5(x+1)’ x>3 M1
f3) = ——=—
5(3+1) 20
As x tend to oo, f(x) tends to 0. M1
Range: 0 <f(x) < % M1
6c¢.
1 _ 1
fx) = s+ 54D Ml
1
© 5(y+1)
Sx(y+ 1) =1
M1
Sxy+5x=1
_ 1-5x
Y 5x
Domain: 0 <x < % M1
7a.
= px?
gy =e . M1
x? > 0, therefore, e*” > 1
7b.
fg:x—»Se"2 +1In (exz) M1
=5e%" +x2 Ml
7c.
Range of 5e**; f(x)>5
Range of x%: f(x) >0 M1
gflx)>5
8a.
y=x2+1—>x=y2+1 M1
y=vx—1 M1
Plix—VE—1 M1
8b.
ffix) > (> +1)>+1 M1
2 2,118
(x*+1)*+ 1169 o
2 o _ 169
(x*+1) - v
X2 + 1 :T Ml
x2=2
4
x=x 2
2
x >0, therefore, x = \E M1

% Vhahs.




