[MAA 2.4-2.5] COMPOSITION - INVERSE FUNCTION
SOLUTIONS
Compiled by: Christos Nikolaidis

0. Practice questions

1. (@ (fog)x)=10-10x, (gof)(x)=50-10x
OEFAORE
© g'(10)=2
@ (f’log)(x)=10;5x, (gof)l(x)=501;x

©  (fef)x)=4x-10 (gog)(x)=25x

2.
Original function Inverse function
S(x)=x+5 f(x)=x-5
S(x)=x-5 f(x)=x+5
f(x)=x+100 | f7(x)=x-100
S(x)=3x f(x)=x/3
S(x)=x/5 £ (x) =5x
fx)=x @)=
f(x)=3x+100 | f(x)== ‘31 00
@ O sM=3 @) /'m=5
b)) x=6
(c) x=4
4. (@ gB®=1 ['3)=4
() (fog)2)=-1
() (gog)3)=5
d x=1
S. al =y<:>x=xy+5y<:>x(1—y):5y<:>x:5_y
x+5 1—y
= o 2
1-x x—1
6. METHOD A
2’ 2 8 4
(@ (gof)x)= 5 Hence (go /)(3) = 5 e

B ——p o p2)=x = 2y =xox - )=2y = x= 2L
x=2 y-1



Hence g7'(5) = ﬁ =25
METHOD B
8
@ [O=5 @) =g = -

[SSHINN

(b)

=5<:>x=5x—10(i)4x=10(i)x=é
X - 2

Hence g '(5) = % =25

(a)  parabola between x=0andx=3
b) 0<x<3 0<y<9

© y=+x
(d)

X
Y
L4

graph symmetric about the line y = x

(®)

(@ @) f(0)=-2 (i) f(2)=0 (i) [f(4)=2

b)) f7'(B)=5 (i) [ ®)=6 (i) fT(-D=1 (@v) [T(0)=2
(c) x=2

(d) x=4

(a) %:y@3xy—2y=2x—3<:>3xy—2x=2y—3
x—

o x(3y-2)=2y-3 e x=22 3
3y-2



Hence /(1) = 2> = /()
23
o _T3x-2 ~ _2(2x-3)-3(3x-2) —S5x_
® (f f)(X)_3?2)x_;_2_3(2x—3)—2(3x—2)_ o
.

0. @ f'@=Vx
(b)  fg) =x+1=[gW] =x+1
sog() = Vx+1
OR g=f"o(fog),s0g(x)=Yx+1
b)  gflx)=x+1=gx)=x+1
s0g(x) = x +1
OR g=(gof)of ", s0g(x)=x+1

11. (a) f:hogfl
(b)y g=f"oh
(C) g:fﬁlokohfl

A. Exam style questions (SHORT)

s o

(b) numerator =0 = Ml) x% (=0.667)

13. (@) (feg)xm> 3(x+2)(=3x+6)
(b) METHOD 1

[0=3 glm=x-2
f*1(18):%:6 gl(18)=18-2=16

Fa8)+g'(18)=6+16=22
METHOD 2
3x=18,x+2=18
x=6,x=16

a8y +g'(18)=6+16=22

14. (a) y=2x+1 szyT_l’ f_l(x)=x2_1

(b) g(f(-2)=g(-3)=3(-3)"-4 =23



© f(g)=,Gx"-4) =203x"-4)+1=6x"-7
15. V3-2x =53 -2x=25-2x=2<x=-11
OR

Lety= \/3—2x:>y2:3—2x:>x= 3—2y

2

== s =

16. () METHOD 1
f@=7 (gH®=17
METHOD 2
(g°/) (W)= Jx+4d =x+4
€ NB3)=17
(b) yzx/m:yz =x-|—4:>x=y2—4
fw=x"-4
(c) x>0
17. (a) METHOD 1
f(=2)=-12
(g (-2)=g (-12)=-24
METHOD 2
(g°f) (x)=2x" -8
(g°/f) (-2)=-24
b y=x'-4=y+4=x> xzi/m
@ =3(x+4)

18. (a) METHOD 1

(fee)@=fg@)=r1)=2
METHOD 2

(o9 (@)= —= so (fog)(4)=2
x-3

(b) Lety= % =>yx-3)=1= x—3=l:> y=143 (:—1+3yJ
—

y ¥ y

g7\ (x) = l+3 (:1+3x
x

a

19. (a) Forf'(2), 3x+5=2= x=-1

r@)=-1
(b)  gf(-4)=g(-12+5)=g(-7) =2(1 +7)=16

(¢) x#0 (or R\{0})



20.

21.

22,

23.

24.

25.

26.

@ (gof)(x)=2cosx+1
®)  (fog) (x) =2cos(2x+1)
© (g'eg)x)=x, (geg ) =x
(a) y=6_Tx:>x=6—2y:>g*1(x)=6—2x
(d)  (Fog ) (x)=4[(6—2x)—1]=4(5 2x) =20 — 8
20-8x=4< 8x=16<x=2
(a) y=2x73:>2x=y+3:>xzy+3 g_l(x)=xTJr3
(b) METHOD 1
gd)=5= f5=25
METHOD 2
fog)=(x-3)
fog#)=(2x4-3)"=25
(@ (gef)x)=7-2x+3=10-2x
b) g'@=x-3
(¢ METHOD 1
g'(5)=2
f(2)=3
METHOD 2
(FogH)x)=7—-2(x—3)=13 - 2x
(feg )(35)=3
(@) h(x)=f2x-5)=6x-15
(b) 6x—15=y=6x=yp+is= y=2I1
-1 _x+15
h (x)— p
@ flw=x
(e =r@)=2"
b)) 2¥=16=>2x=4=x=2
f_1(>€)=x;r5 gl (x)=x+2
x+3

(fl°g)(x)=T €HW=3x-3c

x+3

=3x-3 <:>:x+3=9x—9<:>x=%:§



28.

29.

30.

31.

32,

4
@ hx)=g(f(x)=—=-1
x+2
4 4 4
®) x+2 =T x+2:>x+ y+l:>x y+1
Hence h’l(x):i—Z (or 2_2)6)
x+1 x+1
(fog):x >+ 1
(feg) x> - D"
X
(@ gW=(-N=—t ==
X 2x +1
—+1
x+1
_ [2)2
(b) (gog)(2)—g[5] 5
(a)
Ix—4
.r: -
x+2
n+2y=3x-4
simplifying x{(y-3)=-2y -4
_ r . . 2v+4
expressing y in terms of x, x= Sy
interchanging x and v, v= 2;__'-?
f. "{_\'}: E;T-r-‘
3—x
{(b) Domainx=3
(@) f()= (x-3)+4=x"—6x+9+4=x2—6x +13
®) y=G-37+4
y—4=(x-3)
\/yT4 =x-3
m +3=x
=l )=Vx-4 +3
(c) x>23 andy>4
(d x>24andy=>3
@ (e HD=/fM)=f03)=2
®) (g e NH=g ' (f@W)=¢g"'(D=3
©  f(g(x)=1,s0 g(x)=4,s0 x=1
@ (g'og)2)=2




33.

34.

3s.

36.
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f,_l
’, - A d
@ (feg)x)=Vx’+x-2
X +x=220
y=x*+x-2
21
a=-2,b=1

(b) rangeisy=>0

(a) in both cases it is the x-coordinate of the vertex.
b
EITHER by the formula x = —2— OR by GDC graph, minimum
a
D a=2, (1) b=2
(b) EITHER by solving f(x)=7 < 3x>—12x+7 =7 OR by GDC graph x-CAL

i /T (M=4, () g'(NH=0
METHOD A
We firstly find ' (x) =3x+1
@ g=/"o(feg), sogx)=2x+2
b)) g=(gof)of", sog(x)=2¥x+1+1

METHOD B
(@ flgx)=x+1=[gW]-1=2x+1, sog(x)=32x+2
b)) g(fx)=2x+1=gx>-1)=2x+1

Set y=x" —1, then xzi/m,so g(x)=23x+1+1



37.

38.

39.

x+]

gl )="

; ; I g
Jlx)=fogog (x)=—=

4
x* -
Lety=— =>yx2+y=x2—1
x"+1
2 2 1+ 1+y
X(A-py)=l+y=>x"=——=>x==
1-y -y
1+
Interchanging,  f '(x)=— l_x
—-X

(@)

(b)

By using GDC, graph, x-CAL OR SolveN

i (=0, (i) f7(0)=-0.682, (ii) f'(2)=0.682.

Since f(x)= f'(x)=x, we solve instead, f(x)=x

EITHER by graph, OR by SolveN OR analytically x* + x+1=x < x° = -1

The solution is x = —1

B. Exam style questions (LONG)

40.

@ (fefH)0)=rf1)=-5
) f(x)=2(x-2)"-7

© y2-7
@ fw=2- ]
2
(e) Domain: x >—7, Range: y <2



3x-1

41. (a) Weshowthat f'(x)= 3
x —

b) (f e /)K) =k

© (fog)(=2)=f(-5)= ‘_—186 -2,

d -5<x<6.

. )

42.
(a) f g(x) =(ax+b+2) -3

=a'x’ +abx+2ax+abx + b +2b+ 2av+2b+4-3
=a'x’ +x(2ab+4a)+ (b +4b+1)

: i : : 3
=g x +x(2ab+4a)+ (b +4b+1)=4x +6x —'1

Equating coefficients of x° gives a® =4

= ag=2,since a=0

Equating coefficients of x gives 2ab+4a =0
= 2a(b+2)=06

—=4Hb+2)=06

::>!a=—l
5

(b) Kk k(x) =5(cx’ —=x+2)+2=0
= 5cx” —5x+10+2=0
= 5cx’ —5x+12=0
Condition for real equal roots is: b° —4ac =0
— 25-240c=0

=

48

43. (a) x=-1
(b)  f'(x)=(x-1-1=x"-2x
©  h(x)=(x"~2x)’
(d  k(x)=x*-2x’

=€



44,

@ f7 () =(x-D".
®) x>1, y>0
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(d) Wesolve f(x)=x OR f'(x)=x
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