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Section A: Compulsory Questions
Q>

Sub-Section: [1.2.1] - Finding a new domain to fix composite functions @

Question 1

Consider the following functions defined over their maximal domains,

f(x)=x%*—1and g(x) =x

a. Show that g(f(x)) does not exist.

f(z) has a global minimum at (0, —1).
ran f = [—1,00) and dom g = [0, cc).

Therefore, g f(x)) does not exist since ran f Z dom g.

b. Find the maximal domain of f such that g(f(x)) exists.

n[1l= Plot[x"2-1, {x, =2, 2}]

We require that ran f = (). Therefore we solve

4
2 —1>0 af
=1 |

r< —lorx>1

Therefore, domain f =R\ (-1,1). .

Z _\ / z
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Question 2

Consider the functions,
f: [0! 00) - R,f(X) = _3\/§ and 9g: (_001_3) - R,g(X) = loge(xz - 9)

a. Show that g(f(x)) does not exist.

ran f = (—oo,0] and dom g = (—o0, —3)
Therefore, g(f(x)) does not exist since ran f € dom g

b. Find the maximal domain of f such that g(f(x)) exists.

2z)= Plot[-3 Afx, (%, 8, 31]

- - Y
We require that ran f = dom g = (—oc, —3). Therefore we solve 'S
3T =
r=1

By considering the graph of f we conclude that domain f = (1,00).
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Question 3

Consider the following functions defined over their maximal domains,

flx) = ﬁand gx)=vx2 -1

a. Show that g(f(x)) does not exist.

f 15 a hyperbola with no vertical shaft.

| dom g =0 = 120 = z<—lorzx>1.

Therefore, ran f =R\ {0} and dom g = (—oo, —1] U[1, c0).
Therefore, g(f(x)) does not exist since ran f € dom g.

b. Find the maximal domain of f such that g(f(x)) exists.

We require that ran f = dom g = (—oo0, —1] U [1, 20). Therefore we solve

and

r—1
l=x-1
r=2

By considering the graph of f we conclude that domain f=[0,1) U (1,2].

in[16]:= Plat[[ 1, 1]-, {3, -2, ¢}]
W -
3
4F
2F
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o>

Q

Sub-Section: [1.2.2] - Finding the range of complex composite functions @

Question 4

Find the range of f(x) = logs(x? — 1), where f is defined on its maximal domain.

ran | logzs(x) = B for = =0

1 Now x° — 1 has range [—1, 00).
Therefore we must have ran f{x) = R since (0,00) C [-1,00]

Question 5

Find the range of f(x) = log,(x? + 16).

z? + 16 has a minimum value of 16 when z = 0. log, (16) = 4
Asr = o0 flz) = 0

__| Therefore, ran f(x) = [4,00)
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The functions f and g are defined over their maximal domains. Let,
flx) = i—:and gx) = x? — 2x

Find the range of h(x) = g(f (x)).

2 fas] Plnt[[“’l]ﬂz 202 g, -8 8}
1 = G n[3g]:= —_ - —, %, -8,
h{;r‘:l:('r 1) _2(.E+l) =1 =1
s r—1 r—1
_ (@ +1? -2z +1)(z 1) Y
(z—1)2 T
_a‘?+2.1‘+l—2{;:'3—1] 4f
n (x—1)° [
_—J'j+2.]'+3 3 —
T (z—1)2 -
_ x?— 22 —3 2:_ |
T (x—1)2 [
(124 -
(212 , X . B
/ ya 1 'l 1 1 L 1 1 L 'l 1 1 1 N x|
- 1+ ; N -5 - 5 -
(x—1)2 - -
A
Therefore, h(z) is a truncus and so ran h = (-1, 00)
W
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8’ >
Sub-Section: [1.2.3] - Finding the gradient of inverse functions @

Question 7

Consider the one-to-one function f with the following properties:

f@=4f2)=3f(3)=1andf'(2) =6

Let g be the inverse function of f. Find the gradient of g when x = 3.

—| We have that g(3) = f~'(3) = 2 and that f'(2) = 6. Therefore
N 1
r 3 —
g@) =g
Remember the formula:
— ) 1 . ;
g(z)= W where g(r) = ! ().

Question 8

Consider the one-to-one function f with the following properties:

fl@=3f1)=af(1)=candf'(a) =d

Let g be the inverse function of f. Find the gradient of g when x = a.

— We have that g(a) = 1 and that f’(1) = ¢. Therefore

1
g'la)=—
i

Remember the formula:
— 1

g'(z) = W where g(z) = f_] (x).
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Let g be the inverse function of f. It is known that:

g'(@)=bandf'(c) =+
where f'(x) and g'(x) are one-to-one functions.

Find g(a).

We have that

Therefore,

and so gla) = ¢
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Q

Sub-Section: Exam 1 Questions ®

Question 10

Find the maximal domain of the following functions:

a. f(x)=v4—x+log,(x?+ 4x + 3).

For 4 —xz werequired —x >0 — <4
For the log We require that 2% + 4z + 3 > (.

2 4+4r+3=0
(z+3)(z+1)=0
r=—3,—1

Positive quadratic shape so 22 + 42+ 3 >0 = z < -3 orz > —L.
Therefore, dom f = (—o0, —3) U (—1,4]

_ ’ 1
b. gx)=2x+ i

We require that —z% 4+ = + 12 = 0.

L r412=10
(4—z)(z+3)=0
r=—-34

Negative quadratic shape so —22 4+ 2 412> 0 = r € (-3.4)
— | Therefore dom g = (—3,4)
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Question 11
Let £:(0,0) — R, where f(x) = log,(x) and g: R — R, where g(x) = x% + 4.
a.

i. Find the rule for h, where h(x) = f(g(x)).

| hiz) =logs(g(z)) = 1{:,[;.-3[3‘2 + 4).

ii. State the value of x for which h is minimised.

l{}g?r::a'] 15 an increasing function.

r° + 4 is minimised when x = 0.
Therefore = = (.

iii. State the domain and range of h.

dom h = dom g = R since g(z) = 0 for all z € R.

— h is minimal when z =0 = h(0) = log,(4) = 2.
Therefore ran h = [2, 00)
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b. Letk:(—o,a] » R, where k(x) = log,(x? + 4).

i.  Find the largest value of a such that k1, the inverse function of k, exists.

We require k& to be one-to-one.
Therefore a = (1.

ii. Find the rule for k= 1.

Let = = ]t}g},'j{,r;j + 4) and re-arrange to find y.

2 =y? 44
y' =2"—4
y=+v2¥ -4
Now ran k! = dom k = (—nc. 0] so

iii. State the domain and range of k1.

dom k~! = ran k = [2,00)
ran k~! = dom k = (—oo, 0]
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Question 12

Let f: (—0,1] > R, f(x) =vVI—x.

a. State the range of f.

ran f = [0, 00)

b. Define the inverse function, £ =1, of . Use functional notation.

Let x = +/1 — y and re-arrange to find y

2
r=1—-y

¥

y=1-—z

| Now dom f~! =ran f = [0, 00). Therefore,

fl:[0,00) R, f Y z)=1—-2%
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c. Find all points of intersection of f and f~1.

NOTE: f is a decreasing function so we cannot just equate f(z) = .
We must solve f(z) = f~!(z)

Vi—z=1-2°
1—z=((1—2)(1+x)?
l—x=(1—zP1+z)?

(1-a)(1-(1-=z)1+z)")=0

Therefore =z =1 ar
1-(1-—a)z+22+1)=0
1=+ 2 +1-a"-2"—=
l=—2'— 224tz 41

3

it —r=0

z(z+x—-1)=0

Therefore = =0 or

Pir—1=0
(J 5) i
| V5
:-J—E::I:2
—1(1 \/r_ll[l v5)
1—5— — -J.a—— D

Now by considering the domains of f and f~! the points of intersection are

(0,1} and (%[ﬁ—l).%fﬁ—l]) and (1.0).

. . 1, = . .
NOTE: Just solving 1 —r =2 = z = 5-: /5 —1) only, so we miss two other points

of intersection.
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Sub-Section: Exam 2 Questions

Question 13

The function f definedby f : 4 > R, f(x) = (x — 3)? + 2 will have an inverse function if its
domain A is:

A R

B. R*u{0}

C. x>2

D. x<3

Question 14

Vx2-9 . .
P has a maximal domain and range.

The function f(x) =

A. Domain = R\(—3, 3) and Range = [0, o).
B. Domain = R\(—3,3) and Range = (—%,%)
C. Domain = [—3,0] U [3,0) and Range = [1, »).

D. Domain = [—o0,0) U [3, ) and Range = [1, ).
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Question 15

Let f be a one-to-one differentiable function, and the following values are known,
f@)=5fB)=9f(2)=3andf'(3)=8

Let g(x) = f~1(x), the value of g'(5) is:

A.

[N

Question 16

Consider the functions f and g graphed below.

]

N 0 1 1 0 2 0 *
-05
1.0

How many x-intercepts do the function h(x) = f(x)g(x) have for x € [0, 3]?

4

A 4

B. 5
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Question 17

Part of the graph of y = f(x) is shown below.

N

The inverse function £~ is best represented by:

Y Y
A. N B. A
¢ - > x ¢ _ > x
\ _\
N
v
C g B, y
A '\/
/
¢ >x ¢ - >
|
/1 |
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Question 18

Consider the following functions defined on their maximal domains.

fx)=V3—-x

900 = loge ()

1

a. Find the maximal domain and range of 5

— g(x).

Domain = (0.3) and Range = R

b. Show that f(g(x)) does not exist.

dom f = (—00,3] and ran g = R
g(f(x)) is not defined because ran f € dom g

¢. Show that g(f(x)) does not exist.

dom g = (0,00) and ran f = [0, 00)
g f{x)) is not defined because ran f € dom g
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d. Restrict the domains of f and g to be as large as possible so that both f(g(x)) and g(f(x)) are defined.

If dom f = (—oc,3) then g( f(x)) is defined.
— Then we must restrict dom g so that ran ¢ = (—00,3) = dom g= (e, ). |—

Conclude that dom f = (—o0, 3) and dom g = (e %, 00)
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Question 19

Consider the function:

1 3
fi(=0,a] = R, f(x) = —Exz +6x+§

a. Find the smallest value of a such that the inverse function f =1 exists.

. 39 1. .
flx) = 5 —5le- 6)-.

Therefore, a = 6.

b. Define the inverse function, 1.

I 1 TV
erT_§[y_G:|2 —_— y:u: HG—Q.E
ac

ran f~! =dom f = (—oo, 6] and dom f!l=ran f= (—DG. ?] Therefore,

f_] : (—x.é—g} — R, f_][;r'}=[3— V30 — 2

c. Find all points of intersection between f and f 1.

Solve f(r) =z = z=5% 27T, only one solution valhd for domains of both f and |

L
Point of intersection (5 — 2T, 5 — 27) |
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d. Find the rule and domain for f(f~1(x)).

2
fif Yz)) =z forx < 3—;
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Section B: Supplementary Questions
| )

Sub-Section: [1.2.1] - Finding a new domain to fix composite functions @

Question 20

Consider the functions the following functions defined over their maximal domains,

f(x) =loge(x) and g(x) = e* — 1

a. Show that f(g(x)) does not exist.

ran ¢ = (—1,00) and dom g = (0, o)
Therefore, f(g(x)) does not exist since ran g € dom f.

b. Find the maximal domain of g such that f (g(x)) exists.

We require that for all = in the maximal domain of g, g(z) > 0. Hence

e —120 = ¢e"'>1 = =10

Therefore, dom g = (0. 0o)
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Question 21

Consider the following functions defined over their maximal domains,
flx)=x?-2)?2and g(x) =vx —1

Find the maximal domain of f such that g(f (x)) exists.

Observe that the domain of g(z) is [1, 00).

Thus for g( f{x)) to exist, we require f(x) = (2222 >1 = 2?—2>1orz?-2< 1.
Wecansalve for 22 —2=1 — z=++/Jand 22 - 2= -1 — z = +1, and then sketch
y = x> — 2 to solve our inequalities.

>N
b

h 4

From this graph we see that 22 —2 < —1ifx € [-1,1].
Similarly we see that #> — 2> 1if 2 € (—oo, —x/ﬁ U [\,/} o)
Hence the maximal domain of f for g(f(z)) to exist = € (—o0o, —/3] U [-1,1] U [v/3, 0)
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Question 22

Consider the following functions defined over their maximal domains,
flx) = ﬁ and g(x) = /16 — (x — 1)2

Find the maximal domain of f such that g(f (x)) exists.

We require that ran f C dom g.
Observe that if € dom g, then (z — 1)? < 16, which leaves us with o € [-3,5].
Hence f(z) = T € [-3,5]. We proceed by solving f(x) = —3.5 and sketching our
-
graph to get our inequality.
1 ; : 4
=3 = —3r=4 = r=—=
1+
1 . - 4
— =5 = Hfr=-4 = z=——
1+ = 5
4
~
«
2F
[
L L L LS
- -2 - o 1
-2F
—4F
—6F
From these three pieces of information, we see that the maximal domain of f such that
o 4 4
g(f(x)) existsis z € | —o0, —=| U |:—T.=3C).
VT 3 5
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Question 23 )))

Consider the following functions,
f:10,2) > R, f(x) =log,(4 —x?)and g: (—,2) > R, g(x) = 3(x — 1)2-1.

Find the largest interval of x values for which f(g(x)) and g(f (x)) both exist.

We need f(x) =log,(4—x2) <2 2 4—-x2< 4-5x2> 0
Asx € dom f,x € (0,2)

qia= Plot[3 (x-1) "2 -1, {x, -08.5, 2.5}]

A /
b_
5-
4F
41 3F
2
“1\
05 W 20 25 2 *°
4E

1 . . 5 .
As g (1 + —_) =0 and g(0) = g(2) = 2, from our graph we see that 3z° — 1 £ [0, 2) when

3
1 1
T 0,1 - — 1+4—,2).
t( V3 V3 )

Combining this restriction with our restriction for ran f C dom g, we get that,

= [1 + L_ 2) .
V3

U
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o>
®,

Sub-Section: [1.2.2] - Finding the range of complex composite functions @

Question 24

Find the range of f(x) = e*"*1.

The range of g(x) = .T? +11s [1,00)
The range of h: [1,00) = B, h(z) = €* is [e, 00).
— As f(z) = h(g(z)), the range of f is [E’ 00).

Question 25

Find the range of f:[0,©) = R, f(x) = log;(3* + 8).

The range of g : [0,00) — R, g(z) = 3" + 8 is [9, 0o).
The range of h: [9,00) =+ R, h(z) = logs(x) is [2, 00).
As f(x) = h(g(z)), the range of f is [2,00).
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Question 26

Find the range of f(x) = /ﬁ where f is defined on its maximal domain.

T 1 .
The range of g(z) = —— =1 — is B\ {1}.
1e range of g(x) — 3 TT1 s \{1} _
Thus the range of f is the range of /r on the intersection of it’s maximal domain, [0, 00)
and the range of g. Specifically,

R\{1} N [0,00c) = [0,00)\ {1}

The range of \/x on this domain is [0, oc)'\ {1}, hence the range of f is, [0,00)\{1}.
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Question 27 )))

Consider the following functions defined on all real numbers,

f(x) = sin(x) and g(x) = log;(4x% — 4x + 2)

Find the range of g(f (x)).

We observe that the range of f(z) is [—1,1]. Hence the range of g(f(x)) is the range of g
restricted to [—1,1].

Now observing g(z), we note that it is the composition of log,(z) and 4z — 4z + 2 =
(2z —1)* + 1.

The range of h(z) (2z — 1)? + 1 on the interval [-1,1] can be found by evaluating
h(—1), k(1) and the y-value of the turning point of k, which is 1.

As h(—1) = (=3)* +1 = 10, and h(—1) = 1 + 1 = 2, we see that the range of h on the
interval [—1,1] is [1,10].

Since logy(x) is an increasing function, the range of logy(x) on the interval [1,10] is
[0, log4(10)].

Hence the range of g(f(x)) is [0, log,(10)]
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8’ >
Sub-Section: [1.2.3] - Finding the gradient of inverse functions [

Question 28

Consider the function f: [0,0) - R, f(x) = x2.

The gradient of f at x = a is 2a.

Let g be the inverse function of f. Find the gradient of g when x = 2.

_ | We observe that g{z) = /=, hence g(2) is V2.
When x = +/2, the gradient of f is 2/2.

Hence the gradient of g(x) when = = 2 is

| gﬁ'

Question 29

Consider the one-to-one function f with the following properties.

f@)=5f6)=7f(2)=3andf'(5) =1

Let g be the inverse function of f. Find the gradient of g when x = 5.

We have that g(5) = 2 and that f'(5) = 1. Therefore

. 1
_f—
g9 ]
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Question 30

Consider the function f(x), the gradient of f at x = a is 2f(a) + 2a, and f(0) = 1.

From this information, we can tell that the gradient of f =% at x = b is c. Find b and c.

i ) 1 : ! .
If f(a) =b and f'(a) = —, we know that the gradient of f~! at z = b is c.
e
The only a for which we know f(a) and f'(a) is a = 0.
1

. 1
Hence b= f(0)=1,and e = —— = — = —,
ence fo) and ¢ F0) ~ A1) 3 200) 2

Question 31

Consider the differentiable, one-to-one, function f: (0, 1) — R. It is known that:
1. f'(x) = =[f(x)]?, forallx € (0,1).
2. ran f = (1, ).

If g is the inverse function of £, find the domain and range of g'(x).

Hint: g'(a) denotes the gradient of g at x = a.

| The domain of g'(x) is the domain of g which is the range of f = (1, 00).
The range of g'(z) is the reciprocal of the range of f'(x).

1As f'(x) = —[f(x)]?, the range of f'(x) is (—o0, —1).

Hence the range of g'(x) is (—1,0).
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o>

@
Sub-Section: Exam 1 Questions ®

Question 32
Let f:[0,00) = R, f(x) = Vx + 4.

a. State the range of f.

[2,00)

b. Letg:(—o,c] > R, g(x) =x? + 6x + 7, where ¢ < 0.

Find the largest possible value of ¢ such that the range of g is a subset of the domain of f.

We require g(z) = z° + 6z 4+ 7 > 0.
We solve g(x) = 0 by completing the square, thus,
P46z +9-2=(+3)°-2=0 = z+3=42v2 = z=-3+2

Tl As g(z) s a positive parabola, for g(z) = 0 either, z < -3 — V2 or x> —34 2.
Hence ¢ = —3 — /2.

c. For the value of ¢ found in part b., state the range of f(g(x)).

For the value of ¢ found in part b, the range of g is [0, ).
Hence the range of f(g(x)) is simply the range of f = [2, 20)
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d. Leth:R - R,h(x) =x2+5.

State the range of f(h(x)).

f(h(x)) = Va® + 5+ 4 = &7 + 9. Hence the range of f(h(z)) = [3,00).

Question 33

4
(x+2)2°

Letf: (—2,0) > R, f(x) =3 —

State the rule and domain of f~1.

We solve = = f(y) for y, thus,

= ==y +2 Since dom f = (-2, 00)

V3i—z

The domain of f~! is simply the range of f which is (—oo, 3). Hence the funetion ftis,

f:(—00,3) 5 R, fH(z) = o — 2
. (2) = o—
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Question 34

a. Letf:R\{3}] >R, f(x) = % Find the rule for £ 1.

We solve fly) = x tor y. Thus,
1 1

T = = —=y—-3 = y=—+3
T

y—3

1
Hence the rle for f‘l is, f‘l[;r] =—+3
T

b. State the domain of f 1,

The domain of f~1 is the range of f which is R\ {0}.

c. Letg(x)=f(x—c)+dforc,deR.

Find the values of c and d, given that g = f~1.

glxr) = ; +d= : + 3. Hence d =3 and ¢ = —3.
— r—c—23 T

d. Giventhat f'(1) = —; and f'(4) = —1, find the value of g'(1).

Jy=—1l -1 _ 1 _
= fla(l)) — f(L+3)  f(4)
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Question 35

1

Find the maximal domain of f, where f(x) = Npemre

For z to be in the maximal domain of f, we require that = — 6z + 5 = 0.

We can factorise > — 6z + 5 as (z — 5)(x — 1) to see that it is equal to 0 when = = 1, 5.
As 72 —6xr 45 is an upwards parabola, we see that it is greater than 0 when x < 1 or x > 5.
Hence the maximal domain of f is (—oc, 1) U (5. 00)
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Question 36

a. Sketch the graph of f(x) =3 + ﬁ on the axes below, labelling all asymptotes with their equations and axial

intercepts with their coordinates.

(o, 4)

N

b. Find the values of x for which f(x) € (2,4).

We see that f(x) =4 when £ = 0 and f(z) =2 when =z = —2.
From the above graph we can see that f(x) € (2,4) when z € (—o0, —2) U (0, 00).
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Sub-Section: Exam 2 Questions

Question 37
Which one of the following is the inverse function of g: (—0,2] - R, g(x) = 4(x — 2)? +3?

A fi[3,0) >R @) =2+22
Vi3

B. fi[3,0) >R, f(x)=2-— >

C. fi[3,0) > R f(x) =4+

x—3
4

D. f:[3,0) >R, f(x) =4—

Question 38

The maximal domain of the function f is (—oo0,1 — V5] U [1 + V5, o).
A possible rule of f is:

A fO)=y5-(x-1)?

B. f(x) =log.(5— (x —1)?)

1
C f)=Fomw

1
loge (5—-(x-1)%)

D. f(x) =
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A.

B.

Question 39

Let f be a one-to-one differentiable function and the following values are known,

Let g(x) = f~1(x), the value of g'(3) is:

5

R

N |-

f(-1)=3f03)=7Ff(-1)=5and f'(3) = 2
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Question 40

Part of the graph of the function f is shown below. The same scale has been used on both axes.

N
N
x

h 4

The corresponding part of the graph of the inverse function £~ is best represented by:

A. 4 B. A
N
= —\ CJ
( \ > X < N X

N\ N7
C. /g\ D. /ﬂ\

N
(\
(\

N
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Question 41

Consider the following functions,

The largest interval of x values for which f(g(x)) and g(f(x)) both exist is:

(L) 0 =t o+ 2)

g: (—OO, 3) - R, g(X') = COS(X)
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Question 42

3x+2 . b "
a. Express % in the form of a + e where a and b are non-zero integers.

Henee a = 3 and b= —T.

3r+2 3(z+3)-T7 —7

= +
43 43 42

=

b. Letf:R\{-3}-> R, f(x)=

3x+2
x+3 "

i.  Find the rule and domain of £~ and the inverse function of f.

We solve f(y) = x for y to get the rule for f~ L

— 3a
Hence f~!(z) = :
ence f~ (x) —
The domain of f~! is the range of f which is R\ {3}

ii. Part of the graph of f is shown in the diagram below.

Sketch the graph of y = 71, labelling all points of intersection with their coordinates.

9
N
2
(Vz, V2)
1
-
<€ > x|
1 2
N
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c. Letg(x)=—-V16—x2.

i.  Show that both f(g(x)) and g(f(x)) do not exist.

| The domain of f i1s B\{—-3}.

The range of g is [—4,0].

Thus ran ¢ € dom f hence f(g(x)) does not exist.
The domain of g is [—4, 4]

The range of fis B\{3}.

Thus ran f € dom g hence g(f(x)) does not exist,

ii. Find the largest interval on which both f(g(x)) and g(f(x)) are defined on.

We solve f(z) =4 = z=-2.

We solve f(z) = -4 — = = -10.

From the graph of f we see that f(z) € [—4.4] if » € (—o0, —10] U [-2, o0)
Thus g( f(x)) is defined for = € (—oo, —10] U [-2, 00) -
We solve g(x) = -3 = o= +T.
Thus f(g(x)) is defined for = € [—4, 4]\ {£/T}. —
Hence f(g(z)) and g(f(z)) are hoth defined on the intersection of the two sets,
specifically = € [—2, 4]\ {v/T}. —

This set contains two intervals, the bigger one being, [—2, 1.;?:'
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Question 43
Let f(x) = 27%and g(x) = 4x? — 4x + 3.
a.

i. State the rule of f(g(x)).

f[g':l‘:l:l = 2—-]:2__.]:_3

ii. State the range of f(g(x)).

The range of g(z) = (2z — 1) + 2 is [2, 00). -
As f is a decreasing function, which tends towards 0 as ¥ — oo, the range of [ is,

o) -

b. Leth:[a, o) = R, h(x) = g(f(x)). Find the smallest value of a such that h is a one-to-one function.

As g(z) = (22 — 1)%2 4 2, the largest intervals for which it is a one-to-one function on

are. | L. L
are, QJ'C . O, CX.,Q .

As f(x) is a decreasing function, the range of f when restricted to [a, oc) is (0, 29].

. 1 . : .
Since (0, 29| Lj_f |:§ x) for all a, we must consider values of a for which

. 1
0,27% C (oo, = .
[ T (Hx-’ 2:|

The smallest such value of a 1s a = 1.
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c. For the value of a found in part b., state the rule and domain for h=1.

We can solve h(y) = x for y. This implies that g(f(y)) = =, thus we will first solve [——
qlz) = x for z, restricting our attention to z < 3 hecanse of our work from part h.
This vields,

1 R
= E[l —vVz—2)

. 1. . .
Now we solve f(y) = z, we see that y = —log, (E“ — T — 2}) =1—logy(1 —
v —2).

Hence the rule for h=! is h=!(z) = 1 — logy(1 — /x — 2). —

The domain for A~! is the range of h. As the range of f restricted to [1,00) 18 (U. E] .
L , 1
the range of k 1s simply the range of g restricted to ((]. E} .

1
As g 1s one-to-one in this interval, the range of g restricted to ([]. E] is [2,3).

Hence the domain of h—! is [2,3).

d. How many solutions does the equation f(g(x)) + g(f(x)) = 0 have?

We sketch the graph of f(g(z)) + g(f(z)).
As it is entirely above the x-axis, our equation has 0 solutions.
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