SADLER MATHEMATICS METHODS
UNIT 1

WORKED SOLUTIONS
Chapter 3 Function

Exercise 3A

Question 1

a one to one .. function

b one to many ..not a function

C many to one .. function

d one to many ..not a function

e many to one .".function

f one to many ..not a function
Question 2

a function

b function

C not a function (fails vertical line test)
d nota function (fails vertical line test)
e function

f not a function (fails vertical line test)
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Question 3

a  1x2+3=5
2x2+3=7
3x2+3=9
4x2+3=11
{5,7,9,11)

(1+3)<2=8
(2+3)x2=10
(3+3)x2=12
(4+3)x2=14
(8,10,12,14}
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Question 4

a

b

f(4)=5(4)-2=18

f(-1) =5(-1)-2=-7
f(3)=5(3)-2=13
f(L2)=502)-2=4

f(3)+ f(2)=5(3)—2+5(2)—2=21
f (5)=5(5)—2 =23

f (-5) =5(-5) -2 =27
f(a)=5(a)—2="5a—2

f (2a) =5(2a)—2=10a-2

f(a?) =5(a’)-2=5a’ -2

3f(2) =3[5(2) - 2] = 24
f(a+b)=5(a+b)—2=5a+50—2

f(p)=5p-2=33
5p=35
p=7

f(g)=59-2=-12
5q=-10
q=-2

© Cengage Learning Australia Pty Ltd 2018



Question 5

a

b

f(4)=4(4)-7=9
f(0)=4(0)-7=-7
9(3)=3*-12=-3
9(-3)=(-3)°-12=-3
h(-5) = (-5)? —3(-5) +3=43
h(5) = (5)>-3(5) +3=13
h(-2) = (-2)2 -3(-2) +3=13
3f(a)=3(4a-7)=12a-21
f(3a)=4(3a)-7=12a—7
3g(a) =3[a’ ~12] =3a’ 36
9(3a) = (3a)? ~12 =9a> 12

g(p)=p°-12=24
p®> =36
p=16

g(a)=h(a)
q°-12=9°-3q+3
3qg=15
g=>5

h(r) = f (r)+28
r’—3r+3=4r-7+28

r’—7r-18=0
(r=-9)(r+2)=0
r=-2,9
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Question 6

a x=1>0
x>1.. f(x) is not defined for x <1

b All values of x are possible, no exclusions required
1. .

C — is not defined for x =0
X

1 . ) . .
d 1— is not defined when the denominator is zero
—X

1-x#0 = x=#1

Question 7
a f (x) =+/x—1 cannot produce values less than 0.
b f (X) = x* +1 cannot produce values less than 1 as x> has a minimum value of 0.
C f(x)= 1 cannot produce a value of 0.

X
d f(x)= % cannot produce a value of 0.

—X

Question 8

f(0)=5,1(3)=8
Range:{yeR:5<y<8}

Question 9

f(0)=-3,f(3)=0
Range:{yeR:-3<y<0}
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Question 10

f(-2)=-6,1(5) =15
Range{ye R:-6<y<15}

Question 11

f(5) =20, f (10) =40
Range:{y e R:20<y <40}

Question 12

f(0)=-1f(5)=9
Range{yeR:-1<y<9}

Question 13

f(0)=1f(5)=-4
Range{yeR:-4<y<1}

Question 14

f(-)=1f3)=9butf(0)=0
Range{yeR:0<y<9}

Question 15

f(-2)=1f(3)=16 butf(-1)=0
Range{y e R:0<y<16}
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Question 16

f(-1)=2,1f(3)=10 butf(0)=1
Range:{y e R:1<y <10}

Question 17

f()=11(4)=0.25
Range{y e R:0.25<y<1}

Question 18

f)=1 asx—>0,l—>oo

X
Range{yeR:y>1}

Question 19

minimum value : f (0) =-1
Range{yeR:y>-1}

Question 20

minimum value : f (0) =4
Range:{yeR:y>4}

Question 21

Range:{yeR:y =0}

Question 22

f(0)=-1butf(x)=1 (Trysolving f (x)=1)
Range{yeR:y=1}
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Question 23
One to one function

f(3)=3,f(4)=4andsoon

Question 24

One to one as domain is limited to positive values

Question 25
Many to one

f(-2)=f(2)=4

Question 26

Many to one

f(x)=f(-x)=x

Question 27
One to one

Each y value has only one square root due to the restriction of domain

Question 28
One to one

Each y value has only one square root due to the use of the radical sign
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Question 29

f(x)=2x+3
Domain :{x:x e R} or R
Range:{y:yeR}or R

Question 30

f(x)=x
Domain:{x:xeR}or R
Range:{y:yeR,y >0}

Question 31

f(x)=+/x
Domain :{x:x e R,x>0}
Range:{y:yeR,y>0}

Question 32

f(x)=+/x-3
X-320=x2>3
Domain:{x:xeR,x>3}
Range:{y:yeR,y>0}

Question 33

f(x)=x+3
X+320=x2>-3
Domain :{x:xeR,x>-3}
Range:{y:yeR,y>0}
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Question 34

f(x)=5++x-3
X-=3>20=x2>3
Domain :{x:xe R.x >3}
Range:{y:yeR,y>5}

Question 35

1
f(x)=m
X=3#0=>x#3
Domain:{x:xeR,x=3}
Range:{y:yeR,y =0}

Question 36

1
X—3
X—3>0=>x%x>3

Domain:{x:xeR,x >3}
Range:{y:y e R,y > 0} as the denominator may only take postive values

F(x) =
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Miscellaneous exercise three

Question 1
2x-1 3x+2
a =
3 5
5(2x-1) =3(3x+2)
10Xx-5=9x+6
x=11

b 3x—1+7: 2X+7

2 3
6{3’(_1}&7:6{2“7}
2 3

3(Bx-1)+42=2(2x+7)
9x—-3+42=4x+14
9x+39=4x+14
5x=-25
X=-5

Question 2

f@Q=3-2()=1

f(2)=3-2(2)=-1
f(3)=3-2(3)=-3
f(4)=3-2(4)=-5
~.range {-5,-3,-1,1}

Question 3
Graph 1range: {yeR:-1<y<4}

Graph 2 range: {-1,0,1,2,3,4}
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Question 4
a (a+b)*=a’+2ab+b’

b (a+b)’=(a+b)(a+h)’
= (a+b)(a® +2ab+b?%)
=a’+2a’h+ab”+a’h+2ab* +b’
=a’+3a’h+3ab® +b’

c (a+2b)® = (a+2b)(a+2b)?
= (a+2b)(a’® + 4ab + 4b?)
= a’+4a’b + 4ab* + 2a’h +8ab® + 8b°
=a’+6a’h+12ab” +8b°

d  (a—2b)’=(a—2b)(a—2b)?
= (a—2b)(a® —4ab + 4b?)
=a’—4a’h +4ab* - 2a’h +8ab’ - 8b°
=a’—6a’h+12ab” -8b°

Question 5

a Function — passes vertical line test
One to one — passes horizontal line test

b Function - passes vertical line test

Many to one — fails horizontal line test

C Not a function — fails vertical line test

d Function — passes vertical line test
Many to one

e Function — passes vertical line test

One to one — passes horizontal line test

f Not a function
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Question 6

10% +12* -10°
2x10x12
ZABC =0.927
.. ZACB=0.927 & /BAC =1.288

cos ZABC =

Area of triangle ABC :0.5x10x12xsin0.927 = 48.0
Area of sector in circle centre A :0.5x4%x1.288=10.3
Area of sector in circle centre B : 0.5x6%x0.927 =16.7

Area of triangle outside of circle (shaded pink): 48.0 - (10.3+16.7x2) = 4.3cm?

Question 7

BC? =4.82+5.7> —2x4.8x5.7 xc0s88°
BC=7.3km
sin /ACB _ sin88°

4.8 7.3
ZACB =41°

B is 7.3 km away from C on a bearing of 064°

© Cengage Learning Australia Pty Ltd 2018

13



Question 8

Area of AADC
=0.5x63x72xsin100°

=2233.5m?

AC? =63 +72° —2x63x72xc05100°
AC=103.6 m

sinZCAD _ sin100°

72 103.6
Z/CAD = 43°

ZACD =180-43-100=37°
ZACB=120-37=83°

Area of AACB
=0.5x103.6x81xsin83°
=4164.5m?

Total area = 6398 m?

Question 9

. 10
sina, =—
30

o =0.34
B=n—2x0.34=2.46

Area of segment missing from front face

0.5x302(2.46 —sin(2.46))
=823.5cm?

Volume of trough

(30?1 —823.5)x120
=240 474 cm?®

Capacity of trough

240474 cm® will hold 240471 mL=240.474L
Capacity is 240 L (nearest L)
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