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Section A: Compulsory Questions

Sub-Section [2.2.1]: Find Domain and Range of Functions

Question 1
For the function f(x) = vx + 3, find its:

a. Maximal domain.

I
|
6

4 1

b. Range.
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Question 2
For the function f : (=2,3] = R, f(x) = (x — 1)? + 2, find its:

a. Maximal domain.

(—2, 3]

b. Range.

Min value is 2 and max value f(—2) = 11. Therefore range [2,11).
L]
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Question 3 ))}

For the function f : [-6,—3) = R, f(x) = logs(x% — 9), find its:

a. Maximal domain.

[—6, —3)

b. Range.

Sub in = —6. f(—6) = logs(36 — 9) = logs(27) = 3. Therefore range is (—oo, 3|
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Question 4 Tech-Active.

For the function f(x) = 3 g , find its:

a. Maximal domain.

T+ 2

We require that

>0 and x #1.

T —
This gives dom f = (—o0, —2] U (1, c0)

b. Range.
r+2 . .
—— The graph y = T has an asymptote at y = 1. So f will have an asymptote at f——
T —
y=3.
—— 1 ran f=[0,00) % {3} —
4
S-
b-
4_
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Sub-Section [2.2.2]: Sketch and Find the Domain and Range [
of Hybrid Functions

Question 5 )

Consider the hybrid function g.

(x—3)?%—-4, x=>1

=X
g =1x . g x<1

a. Sketch the graphy = g(x).

15-

10
103 85

-5

101

b. Find the range of g(x).
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Question 6

Consider the hybrid function g.

2x+3, —-1<x<3
21 —4x, 3I<x<4
gx) = 1
Ex + 3, 4<x<6
a. Sketch the graph y = g(x).
4
ot R
] (6, ©)
5_
] (4, 5)
(-11 1) /
< 1 M ' ' L) 1 >)ﬂ
-5 0 5 10
-5+
b. Find the range of g(x).
[1,9]
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Question 7

Consider the hybrid function g.

a. Sketch the graph y = g(x).

b. Find the range of g(x).

gx) = _x+3_
—x?=-2x-2 x>-1

V) )

1, x<-1

(13

N
7

Y ) ® Ela‘
L

N

-0\

\ P
+» [N

|
[

N N T N T T N N [ I N |

A3

(=
1
N
*
¢

R\{-1}

MM12 [2.2] - Functions & Relations Il - Homework Solutions




(S0ONTOUREDUCATION

VCE Methods 'z Questions? Message +61 440 138 726

Question 8 Tech-Active.

Consider the hybrid function g.

a. Sketch the graph y = g(x).

b. Find the range of g(x).

9() {—7—2x, x < -1

Y
N
15-
104
5_
“, 2]

T T L > X
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Sub-Section [2.2.3]: Find the Rule, Domain, Range, and Intersections @&
between Inverse Functions

Question 9 }

Consider the function f(x) = 4x — 1.

a. Find the rule for the inverse function f 1.

|

_] '.II —
= (x) ]

b. State the domain and range of f 1.

dom f'!=Randran f ! =R

c. Find the coordinates for any points of intersection between f and f 1.

Solvedr — 1= = Jr=1 = ==

. 11
Intersection at

1
3

3'3
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Question 10
Consider the function f : [-2,4] = R, f(x) = —3x + 1.

a. Find the rule for the inverse function f 1.

b. State the domain and range of f 1.

dom f~! =ran f =[-11,7]
ran f~! = dom f = [-2,4]

c. Find the coordinates for any points of intersection between f and f 1.

[ Solve —dz41=7 = dr=1 — z =

11
— ] Itersection at | —, —
(4 4)

e | =
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Question 11
Consider the function f(x) = —2v4 —x + 5.

a. Find the rule for the inverse function f 1.

V) )

Let y = f!({z).

so f~z) = —%[;r' —5)2+4

b. State the domain and range of f 1.

dom f~' =ran f = (—oc, 5]

ran f~! = dom f = (—oc. 4]

c. Find the coordinates for any points of intersection between f and f 1.

| Solve x = —24/4 — x 4+ 5. This yields
1

I[J' — -'3}:r =4d—z

2 — 10xr + 25 = 16 — 4z

r? — 6+ 0=10
(z—3)%=0
r=23

Therefore intersection at (3, 3)
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Question 12 Tech-Active.

Consider the function f(x) = ﬁ + 2.

a. Find the rule for the inverse function f 1.

Define funection on cas then solve f{y) = = for y.

. 1
JHa) = ——5+5

b. State the domain and range of f~1.

dom f~! =ran f =R\ {2}
ran f~! =dom f =R\ {5}

c. Find the coordinates for any points of intersection between f and f 1.

(7T - 13].%(&?-?)

Therefore intersections at

] (%(T—v’ﬁ).%(?— 13)) and G(\X’E—T) (u”ﬁ+?))

[l

Solve f(x) = x or f(x) = f~'(z) on CAS. This yields = =

b | =t
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QO
Sub-Section: Final Boss ®

Question 13
Consider the function f: [a, ) - R, f(x) = x? — 6x + 10.

a. Write f(x) in turning point by completing the square.

flz) = (z—3)* +1

b. Hence, state the smallest value of a such that, the inverse function f 1 exists.

a=23

c. Use functional notation to define f 1.

| Let y= f'(z). Then i
r=(y—374+1 = y—3=2Vr—1 = y=2vr —1+3 i

_| note that dom f~! =ran f = [1,00) and ran f~! = dom f = [3,00). This implies we |
take the positive root. Therefore

f1ilioo) =R, fHz)=vVa—1+3
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d. Sketch the graphs of £ and £~ on the axes below. Label endpoints and any points of intersection with
coordinates.

Intersection oceurs when r° —6x+10 =r = z°—Tr4+10=0 = (z—5)(x—2) = 0.
So r=2or xr =5. But note that = = 2 is not in the domain of f.
7| Therefore only point of intersection is (5, 5).

e. Let g be a one-to-one function with the same rule as f but a different domain. g is defined as:
g: (k,») >R, g(x) =x*—6x+10.

Find the smallest value of k such that, g and g~ do not intersect each other.

By looking at the graph from the previous part we see that k = 5.
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Section B: Supplementary Questions

Sub-Section [2.2.1]: Find Domain and Range of Functions

Question 14

Find the domain of the following functions:

a. y=+5-—2x.
5—-2x=0
5> 2x
<5
=3
3
b.y C X2+4x—12"

x244x—12#0

(x+6)(x—2)+0

x #+ —6,2
c. y=2log.(x+1).
x+1=>0
x=>—1
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Question 15

(VxZ+9x+18 )

a. y= -

Find the maximal domain of the following functions:

X2 +9%x+18=0
(x+6)(x+3)=0

.(_e;, 0) (-3, 0)

3

b ¥y =fmm

q0 4 & 7 _\éj!i Z 40|
41

-2l
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X € (—o0,—6] U[—3, )

6—5x—x2>0
—(x+6)x—1)=>0

c. y=logs((1—x)(x+4)?)+1.

x € (—6,1)

Space for Personal Notes
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Question 16

Express f(x) in full function mapping notation:

a. f(x) =log,(2x% + 7x + 6).

222 +7x+6>0
(x+2)2x+3)>0

-5 4 -3 -z

b. f(x)= (3x?—-12x + 16)2.

1

fr(-oo,-2) U (-2, ) SR F(x) = log, (242 + 7x + 6)

V) )

3x% —12x+16 =2 0

10

c. f(x)=3 /—4_—12x+ 1.

=

4 o 1
A

3

P

)

X € (—oo0, )

fiR =R f(x) = (3x2 — 12x + 16):

MM12 [2.2] - Fu
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Question 17 ))) )

Find the maximal domain of the function f(x) = x2 + 4x + 12 such that, the range of f(x) is [8,17).

flx)=8=x=-2
flx) =17 =x=-5,1
x € (—5,1)

Space for Personal Notes

MM12 [2.2] - Functions & Relations Il - Homework Solutions ‘1 9




(S4ONTOUREDUCATION

VCE Methods 'z Questions? Message +61 440 138 726

oL >

Sub-Section [2.2.2]: Sketch and Find the Domain and Range
of Hybrid Functions

Q)
®

Question 18

Sketch the following graphs. Label all intercepts and endpoints.

v —2)2 — <
N f(x):{3(x 2)2-3, 2<x<6
—x —1, -1<x<?2
&
5
4
3
(o, 2.33333)
2
1
2] 5 -4 3 2 2]
(2, -3
-4
-5
-6,
2x+4, —-3<x<-2
b. f(x)_{xz—x—Z, —2<x<?2

)
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4 —x?, x<

0
¢ f(x):{3—1, x=1

X
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Question 19
Find the range of the following piecewise functions.

x—2, —-4<x<1
a f(x)_{Zx—Z, 1<x<3

Rangeofx— 2, - 4=x<1lisy€[-6,—1)
Rangeof2x— 2, 1=x=3isy € [0,4]
Range of f(x)isy € [-6,—1) U [0,4]

x> —4x+6, 0<x<5

b. f(x):{%x+6, —6<x<0

Rangeofx® —4x+6, 0<x <5isy € [2,11)
Range uf%x +6, —6<x<0isy € [3,6]
Range of f(x)isy = [2,11)
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x+4 —-3<x<-1
. f(x)={x2, -1<x<2
x—4, 2<x<8

Rangeofx+ 4, —3<x < —1isy €(1,3)
Rangeofx?, —1=x=2isy € [0,4]
Rangeofx — 4, 2<x<8isy € (-24)
Range of f{x)isy € (—2,4]

Question 20 ))}

. . . . V8 —2x
Find the maximal domain of the function ={ .
ind the maximal domain of the function f(x) log,(=x2 + 5x + 6)

_| Forv8 — 2x to be defined, 8 — 2x = 0. Therefore x € (—oo, 4]

Forlog.(—x? + 5x + 6) to be defined, —x> + 5x + 6 > 0. Therefore x € (—1,6)
—| Maximal domain is (—os, 6)
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Sub-Section [2.2.3]: Find the Rule, Domain, Range, and Intersections @&
Between Inverse Functions

Question 21 }

The function f(x) is defined as f: [-5,1) » R, f(x) = 32: + 6.

a. Find the equation of f~1(x).

) =——+3

b. Determine the domain of f~1(x).

Domain of £ ~%(x) is Range of f(x)
ce[E7)

4

c. State the range of f~1(x).

Range of £f~1(x) is Domain of f(x)

Space for Personal Notes
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Question 22
Consider the function g: (=, 0] - R, g(x) = 2x% — 12x + 16.

a. Find the equation of the inverse function.

| y=illé(x+z)+3 |

Range of g~ *(x) must be Domain of g(x). Therefore we take the negative root

| g-i{x)=—/§{x+z)+3 |

b. Find the domain of the inverse function.

Domain of g~ 1(x) is Range of g(x)
x € [16,o0)

c. State the range of the inverse function.

Range of g~1(x) is Domain of g(x)
y € (==, 0]

Space for Personal Notes
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Question 23 ))}

Consider the function f(x) =1 —-+v7 —x.

a. Define the inverse function of f(x), using full function mapping notation.

y=—x"+2x+6
—— Domain of f~*(x) is Range of f{x). Therefore x € (—oo, 1]
| fi(—em 1] s R f(x) = —x+2x+6

b. Find the point of intersection between f(x) and f~1(x).

— Intersection between f(x) and f~1(x) is the intersection between f~1(x)andy = x ——
E— —x2+2x +6 =x —
— ] x = =23 —

— | x # 3sincex € (—oo,1] ———

— | Intersection at (—2,—2)
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Question 24 ))))

Find the values of k such that, the graph f:[0,) — R, f(x) = x? + k and f ~1(x) have 2 solutions.

Maximum k value occurs when v = x° + k has 1 solution with y = x
P+ k=x

P —x+k=0

A= (-1 - 4(1)(k)

A=1-4k
— la=o0
k==
4

Minimum k value occurs when endpoint of f{x) occursony = x
Endpoint of f(x)is (0, k)
k=10
— 2
k€ [D'4)
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