EXERCISES [MAI 2.7-2.8]
COMPOSITION - INVERSE FUNCTIONS
SOLUTIONS
Compiled by: Christos Nikolaidis

A. Paper 1 questions (SHORT)

1. (@ (fe2x=10-10x (g°Hx)=50-10x
(b) f(x)=(10-x)2,
(c) g(10)=2
(d) (feg)x)=(10-5x)/2, (g°f)"(x)=(50-x)/10
() (FeNHlx)=4x—10  (g°g)x) =25x
2. (@) (1) (f°@)(x)=2(5x+3)+5=10x+11, then (f° g)(1)=21
(i) (feg)1)=/(g() =/(8) =21
®) () fX)=y ©2x+5=yx=(1-5)/2 so fl(x)=(x-5)/2,thenf'(25)=10
(i) f(x) =25 < 2x+5 =25 < x =10, s0 f'(25) = 10
(©) (goN)=g (1) =g (7)=38
g(x)=53 & 5x+3 =53 < x =10, so g'(53) = 10.

3. @gB)=1 f1G3)4
(b) (f°2)2)=-1
© (g°9)3)=5
d x=1

4. @ (g =3
(b) x=1
(©) (g7 0g)(2)=2

5. () 2x+l=yeo x:yT_I@ f‘l(x)sz_l

(b) g(f(-2)=g(-3) =3(-3)’ -4 =23

© fg()=f(03x"-4)=203x"-4)+1=6x" -7

6. V3-2x =53 -2x=25c-2x=22 x=-11
OR

3—x?

2
Lety= \/3—2x:>y2=3—2x:>x:3Ty:>f_1(x):

=)= 222 _225 =-11



10.

11.

12.

o 3(Bx-2) _ 5(x-2)"_15x-10
@ o (3x-2)-4 (3x-6)  3x-6

(b) x=§ (=0.667)

(@ (feg)xb> 3(x+2)=3x+6

(b) METHOD 1
f0=3 g'm=x-2
a8y +g'(18)=6+16=22
METHOD 2

3x=18,x+2=18
x=6,x=16
718+ gl (18) =6 +16 =22

@ g'®- ";3
(b) METHOD 1
g(4) =5, f(5)=25
METHOD 2
(fo @)(x) = (2x - 3)*
(fog)4)=(2x4-3)*=25
(@ (gof)x)= 7-2x+3=10—-2x
b) g'x)=x-3
(c) METHOD 1
g'®=2 f)=3
METHOD 2

(fog Nx)=7-2(x=3),13-2x so (fog )5)=3

(a) METHOD 1
=1 (€ NBF=7
METHOD 2
(g2 ()= Jx+4 =x+4
(€N (3)=17

b) @) =x"-4
() x>0

(a) METHOD 1
For f(-2)=-12
(g°f) (-2)=g(-12)=-24
METHOD 2
(g°/) (x)=2x> -8
(g°/) (-2)=-24

b)) ¥—d=ye x=3y+4 so fx)=3/(x+4)



13.

14.

15.

16.

17.

18.

19.

20.

(@ 3xt+t5=2< x=-1

@ =-1
(b) g(f(-4))=g(-12+5)=g(-7)=2(1+7)=16
@ f3)=2’
} 8 4
o) (3) = =2==
@O =
(b) ad :y<:>xy—2y:x<:>x(y—1):2y<:>x=2—y soy = 2%
x-2 y—1 (x—l)
10
=——=25
SN
(a) al =y<:>xzxy+5y<:>x—xy=5y<:>x(l—y)=5y<:>xzs—y
x+5 1—
frm=
-X
58
b) R=——
(b) 1_s
2
(@ (foM=—
x=3
b (oo @=2
2
p=—=
(c) 53
d P=2
a1 2x—3
Just confirm that f' (x)=3 5 and (fo f)(x)=x
X —
@ = Foam6-2
=>g71(x)=672x

®)  (Fog ) (x)=4[(6—2x)—1]=4(5 2x) =20 — 8
20—8x=4=>8x=16=>x=2

(fog):ix>x +1
(fog)fl iX l—>(x71)1/3
4 4

a) h(x)= =—

® A) x=1+2 x+1

(b) i:y<:>i:x+1<::>x=i—1,
x+1 y y
S0 h’l(x)=i+1

X
(¢) () h(x) represents an expression of K in terms of M

(ii) A7'(x) represents an expression of M in terms of K
(iii) A(3) represents the value K when M =3

(iv) h7'(0.5) represents the value M when K =0.5



2. ()= XT”' g (x)=x+2

(f‘log)(x)=x;3 (' N @=3r-3
X3 3 3 (v 43=91-9) :>x=%=—
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23. (@) f(0)= (x-3)P+4=x"—6xt9+4=x2—6x+13

(b) y=(x-3)7+4
y—4=(x—3)>
\/ﬂ:x—?a
m+3=x
=) =Vx-4 +3

(c) x=23 andy=>4
(d x>24andy=>3
24.
Ix—4
x+2
xy+2y=3x—-4

.‘I =

simplifying x(y-3)=-2yv—4

: ; 2v+4
expressing v in terms of x, x = :
-y
; : 2x+4
interchanging xand y, y=—
3-x
2 2x+4
rx)=
I—-x

ib) Domainx#3, (xR notrequired)
3F -4
F+2

(c) Since f istheinverseof f': D=



25.

26.

27.

28.

29.

GIVEN f ° g AND ONE OF THE FUNCTIONS FIND THE OTHER ONE
@ (fog)x)=205x+3)+5=10x+6+5=10x+11

S X=5
®  STx)==

Since g=f"o(fog), g(x)=

(10x+11)—=5 10x+6 _
2

S5x+3

x-3
5

© g'(x0=
Since f=(fog)og, f(x):IO(XT_?’j+11:2(x—3)+11:2x—6+11:2x+5

(@ f=hog”
(b) g=/"oh
© g=/f"okoh"

METHOD A

o=

(a) Since g=f"o(fog), g(x)=Vx+l
(b) Since g=(gof)of ", gx)=x+1
METHOD B

(@) Ag))=x+1=[gx)]=x+1
so g(x)= Yx+1

b) gx)=x+1=g)=x+1
s0 g(x) = Yx +1

METHOD A
Sl =Ax+1

(@) Since g=f""o(fog), g(x)=Y2x+1+1=2x+2
(b) Since g=(go f)of", glx)=23x+1+1
METHOD B

(@ Mgx)=x+1=[gx)]-1=2x+1
s0 g(x) = 2x+2
b) gfx)=2x+1=g(x>-1)=2x+1

Sety=x3-1,thenx = 3/y+1,s0g(x) =23x+1+1

sl
& R =——

. s 1 7
F(x=yegog x)=—=




B. Paper 2 questions (LONG)

2

30. (a) Lety=x =>yx2+y=x271

x*+1
5 , 1+y I+y 1 I+x
X(A-y)=l+y=>x"=—==>x==% |—= so f (X)=,——
-y -y I-x
B 1+x
®) f@)=-
1-x
T° -1
S =
© T +1
(d) 0.385 (3sf)
(e) -1

31. Letf(x)= Jx+1+1 and g(x) = x”.
(gofHx)=1 @(mH)Z:l@mH:l@m:O@x:—l
For the next two questions we need f'(x)=(x—1)>—1= x> —2x
(@ h=gof" so h(x)=(x*-2x)°
®) k=f"'og so k(x)=x"-2x’

2 @ 2oy e ay-3y=dv-lex(y-3)=3y-lex=2"
x-3 y_3
so 0 =21 = r(x)
x—3
() (o )k =k
3P-1
© 0=

(A O(feg)2)=f(=5)=2 (i) (g°/)=5)=g(2)=6 (iii) (g°g)(0)=g(2) =6.
(e) Domain -5<x<6
vk

33. (@) f'(x)=(x-1>.
b)) x>1, y>0
3+\/§

() x= 5




(d) 0= (P-1), ltis the value where P and Q coincide.



