
80
7 M
A
TH

EM
A
TI

CS
 –

 S
ta

nd
ar

d 
Le

ve
l

A
N
SW

ER
S

A
N
SW

ER
S

Ch
ap

te
r 

2

Ex
er

ci
se

 2
.1

2
a 

[–
2,

7]
b 

]9
,

[
c ]

0,
5]

d 
]–


,0
]

e ]
–4

,8
[

f ]
–

,–
1[

]2

,
[

3
a 

b 
c 

4
a 

4
b 

4 
+ 

c 6
d 

31
 +

 1
2

5
a 

2 
– 

b 
 +

 2
c 

d 
 

e 
f  

6
a 

i 
ii 

b 
i 

ii 

7
a 

{±
3}

b 
{±

10
}

c Ø
d 

{–
4,

2}
e {

–1
2,

8}
f {

0,
4}

9
a 

]1
,

[
b 

]4
,

[
c ]

4,
6[

11
a 

b 
Ex

er
ci
se

 2
.2

.1

1
a 

4
b 

3
c –

6
d 

e 
f 

2
a 

b 
c 

d 
e 

f 

3
a 

b 
–3

9
c 

d 
–3

e 2
f 4

 

4
a 

2b
 –

 2
b 

c 
  d

 
e a

b
f 

 
g 

0

h 
 

i a
 +

 b
  

5
a 

–4
, 4

b 
c –

6,
 1

8
d 

e 
f 

g 

h 
i –

3,
 0

j 
k 

l 
  

Ex
er

ci
se

 2
.2

.2

1
a 

b 
c 

d 
e  

f 
 

2
a 

 
b 

c 

3
a 

x 
< 

1
b 

x 
< 

2 
– 

a
c 

d 

4
a 

b 
c 

d 
e 

f 
g 

h 
i 

 

5
a 

b 
c 

d 

e 
f 

g 
h 

i 
6

p 
< 

3
Ex

er
ci
se

 2
.3

.1

1
a

b

2
4

6
8

10
2

4
6

8
10

–2
0

2
4

6

  
c

d

2
4

6
8

10
–2

0
2

4
6

–8
–6

–4

e
f

5
5

3
–

3

6
2

3

3
7

2
3

15
+

2–
3

–
4–

5
2–

15

3
6

10
15

+
+

+
2–

----
----

----
----

----
----

----
----

----
----

----
----

-
3

6
2

15
+

3
5

3
+ 2

----
----

----
----

----
----

10
3

15 2
----

----
----

-
+

14
3

48
+

13
----

----
----

----
----

----
-

13
44

3
32

30
+

16
9

----
----

----
----

----
----

----
----

----
-

–4
0

4

-5
0

5
–4

–2
0

2
4

–5
–2

0
2

5

8
a

b

c
d

6
3

+
2

2
2

–

11 2----
--

–
1 10----
--

3 8---

17 5----
--

4 3---
3 4---

–
4 3---

35 2----
--

92 41----
--

44 5----
--

–
1 7---

–

b
1

b a---
+

+
ab a

b
+

----
----

----
a

a
b

+



a

b
a

b
–

----
----

----

a
b

+

a2
b2

+
----

----
----

----
--

9 5---–
3

11 2----
--

–
17 2----

--


7 10----
--

–
1 10----
--


5 8---

–
3 8--- 

7 5---
–

17 5----
--



4 3---
20 3----

--


a
b

– 2
----

----
----

b
a

– 2
----

----
----

a
b





b2

ab
–





a

b



b a---–

2
b a----
--

b
0






x
4–


x

1 5---–


x
1


x

6–


x
18 7----

--


x
3 8---



x
52 11----

--


x
1


x

10 3----
--

 x
2

b
3

a
----

--


x
2

a
1

+


2
----

----
----

----
----



2
x

1



–

2
x

3



–

3 2---
x

5 2---



–

x
1 2---

–
=

7
x

9



–

5
x

3



–

4
x

16



–

28
x

44



–

5 12----
--

x
1 12----
--




–

x
3 2---

–


x
5 2---




x
3 2---


x

7 2---



x

12–


x
16




x
24–


x

6




x
3 4---


x

9 4---



6

x
14




–
x

28–


x
44




x
5 12----
--

–


x
1 12----
--




x
4–


x

16




1
a

b
c

d
e

x

y

1
-1

x

y -2

2
x

y -3

3/
2

x

y

2

2/
3

x

y 1/
2

-1

S
L

 M
at

hs
 4

e 
re

pr
in

t.b
oo

k 
 P

ag
e 

80
7 

 W
ed

ne
sd

ay
, M

ay
 2

2,
 2

01
3 

 1
0:

37
 P

M



808

 M
A
TH

EM
A
TICS – Standard Level

A
N
SW

ERS

2
a 2

b 3
c 

3
a y = 2x – 1

b y = 3x + 9
c y = –x – 1

4
a 

b 
c 

d –
5

y = 2x 
6

y = –x + 1 
7

  

8
2  

9
a 

b 
c 

d 

Exercise 2.3.2
1

a x = 1, y = 2
b x = 3, y = 5

c x = –1, y = 2
d x = 0, y = 1

e x = –2, y = –3
f x = –5, y = 1

2
a 

b 
c x = 0, y = 0

d  

e 
f 

 

3
a –3

b –5
c –1.5

4
a m

 = 2, a  = 8
b m

 = 10, a = 24
c m

 = –6, a = 9. 
5

a 
b 

c 
d 

e 
f 

Exercise 2.3.3
1

a 
b 

c 
  

d 
e 

f 
Exercise 2.4.1

1
a –5

b  4, 6
c –3, 0

d 1, 3
e –6, 3

f 
g 2

h –3, 6
i –6, 1

j 

2
a –1

b –7, 5
c 

d –2, 1
e –3, 1

f 4, 5

3
a 

  b 
c 

d 
e 
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4
a 

b 
c 

d 
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f –4, 2  

g 
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k 
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m

 
n 
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5
a  –2 < p < 2

b p = ±2
c p < –2 or p > 2
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 = 1
b m

 < 1
c m

 > 1
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2
a ]–

,–2[
–

[
b ]–2,3[

c ]–
,–0.5]

3
[

d [–2,2]
e ]

[ 

f ]–
,–2]

3
[

g [
]

h [–2.5,1]
i ]–

,–3[


[
j ]1,3[

k ]–1,0.5[
l Ø

m
 Ø

n [–1.5,5]
o ]–

,–2[



[

3
a –1 < k < 0

b 
c n  –0.5

4
a i ]–

,–1[


[
ii [–1,2]

b i ]–
,2[


[

ii [2,3]
c i ]1,3[   ii ]–

,1]


[
d i ]–

,1[   ii ]–
,–

]


[  
e i ]–

,–2[
2

[
ii [–2,2]

f i  ]
[

ii ]–
,

]



[  

5
]0,1[  

6
[–2,0.5] 

7
a {x: x < –3}

{x: x > 2}
b {x: –1 < x < 4} 

Exercise 2.4.4

1
a (–2, –3) (2, 5)

b (–2, –1) (1, 2)
c 

d 

e 
f 

g 
h no real solutions

i 
j (–2, –3), (2, 1)

k no real solutions 

2
a (1, 4), (–7, 84)

b 
c (0, 2), (3, 23)

d 
  

e Ø
f (2, 8)

g Ø
h 

3
a 

b 
c 

  
4

 
5

1.75 
7

 

8
 

10
a i (1, 3), 

ii (–2, 12), 
c i A

(1,3), B(–2, 2)
ii 4 sq. units

Chapter 3
Exercise 3.1.1
1

8
2

4, 0.25  
3

8, 18  
4

8 and 11 or –8 and –11  
5

6, –10  
6

2 m
  

7
51

  
8

11, 13; –11, –13 
9

25 days  
10

30  
11

a 30
b $50 each.  

12
6 

  
13

16  
14

6  
15

3 hours  
16

9 
17

a 15 hrs
b 10 hrs  

18
Chair-one: 20; Chair-tw

o: 24
19

a 2 km
b 2.5 km

20
7.5 hrs, 10.5 hrs

Exercise 3.1.2
1

a i 
ii 0 < x < 50 (N

ote: if x = 0 or 50, A = 0 and so there is no enclosure)
b i 

ii 10 m
 by 80 m

 or 40 m
 by 20 m

iii 1250 
iv 25

m
 by 50 m

2
a ii 0 < x < 12

b i 20 
ii 32 

iii 32 
c 

 d 6 m
 by 6 m
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16
a b i 

ii 0  x   6000
d The com

pany w
ill break even at 

399 radios and 5421 radios. Provided the com
pany sells betw

een 399 and 5421 
radios they w

ill m
ake a profit.

e 2910
Exercise 3.1.3
1

a ii y = 0.4x + 7.2
b ii y = 6 – 2x

c ii y = 0.5x + 3.2
2

Second difference = 0.64
3

b y = x
2 + 4x + 2 

4
a &

 c 
b y = 2x

2 – 3x + 7

5
y = 2x

2 – x + 3
6

a c i p = –0.2q + 4
ii p = 0.07q +  1.76

d O
ptim

ium
 scenario: dem

and = supply. 
This occurs w

hen p = 1.60, q = 12.
7

a y = –0.6333x
2 + 8.833x – 19.2

b –40°C at 11 p.m
. The m

odel is not valid outside 
data range, therefore extrapolation w

ill not necessarily w
ork.

8
Equation of path: 

. G
reatest height: 21.17 m

.

9
a

b linear
c i ii M

 = 0, x = 1, i.e. 1 m
 

10
a

b
c parabolad 

11
a 

b 
12

a i a = 45000, b = 500000
ii 

b 

13
a 

b i parabolic 

ii 
c i 6.75 m

ii  22.27 m
14

a 
b [BE] : 

, 
[BO

] : y = 5.5x, 0  x  1
c 

15
a 

b second difference is constant = –50

c 
d  $22500 per car

e i $824750
ii $19750
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b i 
ii {3, –2}

6
b, c, d, e

8
a, d, e, f

9
a 

 W
indow

 [–2,2], [–1,1]
b [0, 1[

10
a {y: y > 1} 

 {y: y  –1.25}
b 10

11
b 1

12
a only – it is the only one w

ith identical rules and dom
ains

13
a [–3,

[
b [–3,0]

c [3,
[

d [1.5,3[ 
]3,

[
14

a i 
ii 

b i 
ii 
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x

y

1
–1

x

y1

–1

x

y

1

x

y

1

x

y2

–3

3

4

3 a                                   b                                c                             d
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Exercise 5.3.3

3
‘b’ has a dilation effect on f (x) = a x (along the y axis).
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Exercise 5.3.5
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Chapter 7
Exercise 7.1.1

1
a 

b 
c 

d 
e 

f 
g 

h 
i 

 

2
a 

b 
c) 

d 
e 

f 
 

3
a 

b 
c 

d 9
e 

f 
g 

h 
i 

 

4
 

5
a 

b 
c 

d 
e 

f 
 

6
a 

b 
c 

d 
e 

f 

7
a 

b 1
c 

d 
e 

f 
g 

h 
 

8
a 

b 
c 

d 
e 

f 
 

Exercise 7.1.2

1
a 2

b –2
c 

d 5
e 6

f –2.5
g 2

h 1.25
i 

 

2
a –6

b –
c –3

d 1.5
e 0.25

f 0.25
g 

h 
i –1.25 

Exercise 7.1.3

1
a 3.5

b 3.5
c –3

d 1.5
e 3.5

f 1.5
g 1.8

h 
i 0 

2
a –0.75

b –1, 4
c 0, 1

d 3, 4
e –1, 4

f 0, 2  

3
a –1, 1, 2

b –3, 1, 3, 4
c 

, 
, 2

d –1, 1, 2
e 3, 7, 

, 

Exercise 7.1.4
1

a i 5.32
ii  9.99

iii 2.58
b i 2.26

ii 3.99
iii 5.66

c i 3.32
ii –4.32

iii –6.32
d i –1.43

ii 1.68
iii –2.86

2
a 0

b 0.54
c –0.21

d–0.75, 0
e 1.13

f 0, 0.16
Exercise 7.1.5
1

a 2
b –1

c 0.5
d 0.5 

2
a 1

b 0.6
c 0 

3
a 0

b 
 

4
a –1, 2

b –2, 3
c –1

d –6, 1
e 0, 1

f 1 
5

a 1.3863
b 2.1972

c 3.2189
d Ø

  
6

a 0.4236
b 0.4055

c 0.3054
d –0.4176  

7
a 0

b –0.6733
c 0  

9
9. 36 

10
 

Exercise 7.2
1

a 1000
b 1516

c 2000
d 10 days 

2
a 0.0013

b 2.061 kg
c 231.56 years

d 

3
a 0.01398

b 52.53%
c 51.53 m

d 21.53 m
e 

4
a i 157

ii 165
iii 191

b 14.2 years
c 20.1 years

d 

5
a 50

b 0.0222
c 17.99 kg

d 
e 

6
a 15 000°C

b i 11 900°C
ii 1500°C

c 3.01 m
illion years

d 
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a 

0.
01

51
b 

12
.5

0 
gm

c 2
0 

ye
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d 

8
a 

$2
 m
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n
b 

$1
.5

89
 m

ill
io

n
c 3

0.
1 

ye
ar

s
d 

9
b 

0.
01

76
1

c 1
99

 2
30

d 
22

.6
 y

ea
rs

10
a 

20
 c

m
2

b 
19

.7
2 

cm
2

c 
10

0 
da

ys
d 

33
2 

da
ys

11
a 

1
b 

i 5
12

17
0

ii 
51

72
17

c 5
4.

1 
ea

rl
y 

20
14

12
a 

i $
93

3.
55

ii 
$9

35
.5

0
b 

11
.9

5 
ye
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c 

13
a 

99
b 

c 6
84

14
a 

b 
38

.8
5°

C
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a 

19
b 

2.
63

c 
10

0
16

a 
18

 c
m

b 
4 

cm
c 1

.2
8 

m
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36
 m

e i
 2

1.
7 

ye
ar
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27
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iii
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4.

5 
ye
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f 3
6
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a 
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b 

13
.5
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c i

 2
.1

ii 
13

.9
iii

 6
8 
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d 
19

.6
 m
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e  

f N
o

18
a 

i $
49

9
ii 

$4
96

iii
 $

46
7

c 1
55

37
d 

i $
49

90
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ii 
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f 1
23
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Ex
er

ci
se

 7
.3

1
a 

2
b 

2
c 5

d 
3

e –
3

f –
2

g 
0

h 
0

i –
1

j –
2

k 
0.

5
l –

2 
2

a 
b 

c 
d 

e 
f 

 

3
a 

b 
c 

d 
e 

f 
  

4
a 

16
b 

2
c 2

d 
9

e 
f 1

25
g 

4
h 

9
i 

j 2
1

k 
3

l 1
3 

5
a 

54
.5

98
2

b 
1.

38
63

c 1
.6

48
7

d 
7.

38
91

e 1
.6

48
7

f 0
.3

67
9

g 
52

.5
98

2
h 

4.
71

83
i 0

.6
06

5
Ex

er
ci
se

 7
.4

1
a 

5
b 

2
c 2

d 
1

e 2
f 1

 
2

a 
b 

c 
 

d 
e 

f 
 

3
a 

0.
18

b 
0.

04
5

c –
0.

09
4

a 
b 

c 
d 

e 
f 

5
a 

b 
c 

d 
e 

f n
o 

re
al

 so
ln

g 
3,

 7
h 

i 4

j 
k 

l 
 

6
a 

b 
c 

d 
e 

f 

7
a 

1
b 

–2
c 3

d 
9

e 2
f 9

 
8

a 
1,

 4
b 

1,
 

c 1
, 

d 
1,
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00

0
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9
a 

b 
c 

d 
e 

f 5.11
g 

h 7.37
i 0.93

j no real solution
k 

l 
 

10
a 0.5, 4

b 3
c –1, 4

d 10, 10 10
e 5

f 3 
11

a 
b 100, 10

c 2, 1 

12
a 

b 
c 

 

13
a 

b 
c 

d Ø
 

14
a 

b 
c 

d 

e 
f 

g 
h 

i 
j Ø

k 
l 

 
15

a 
b 

c 
d 0

e 
f 

 
16

a 4.5222
b 0.2643

c 0, 0.2619
d –1, 0.3219

e –1.2925, 0.6610
f 0, 1.8928

g 0.25, 2
h 1

i 121.5
j 2 

17
a –3.1831

b 1.3098
c 0.1422, 0.5574

d 2.6692
e 1.8960

f 1.7162
Exercise 7.5
1

a 10
b 30

c 40
2

a 31.64 kg
b 1.65

c 

3
a 4.75

b 

4
a [0,1[

b i 2.22
ii 1.11

iii 0.74 years
c A

s c increases, reliability reduces.
d 

e 

5
a 

 

6
a 0.10

b 
c 16.82%

d 
 

Chapter 8
Exercise 8.1.1
1

i b 4
c 

ii b –3
c 

  iii b –5 c 
 

iv b 0.5
c 

v b 2
c 

vi b –2
c 

2
–28

3
9, 17

4
–43

5
7

6
7

7
–5

8
0

9
a 41 b 31st

10
 

 
11

 a i 2
ii –3

b i 4
ii 11

12
  

13
  

14
a –1

b 0
Exercise 8.1.2
1

a 145
b 300

c –170  
2

a –18
b 690

c 70.4  
3

a –105
b 507

c 224  
4

a 126
b 3900

c 14th w
eek

5
855 

6
a 420

b –210  
7Exercise 8.1.3 M

iscellaneous questions
1

123  
2

–3, –0.5, 2, 4.5, 7, 9.5, 12  
3

3.25  
4

a = 3  d = –0.05  
5

10 000 
6

330  
7

–20  
8

328  
9

$725, 37 w
eeks  

10
a $55

b 2750  
11

a i 8 m
ii 40 m

b 84 m
c D

ist = 
d 8

e 26 players, 1300 m
 

12
a 5050

b 10200
c  4233 
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8
  

9
6  

10
– 

  
11

a 12 b 26  
12

9, 12 
13

±2  
14

(5, 5, 5), (5, –10, 20)  
15

a 2, 7
b 2, 5, 8

c 3n – 1  
16

a 5
b 2 m

Exercise 8.3
1

$2773.08 
2

$4377.63 
3

$1781.94 
4

$12216 
5

$35816.95
6

$40349.37
7

$64006.80 
8

$276971.93, $281325.41
9

$63762.25 
10

$98.62, $9467.14, interest $4467.14. Flat interest = $6000
11

$134.41, $3790.44, 0.602%
 /m

onth (or 7.22%
 p.a.)

Chapter 9
Exercise 9.1
1

a cm
b cm

c cm
A

B
C

a
3.8

4.1
1.6

67°
90°

23°
b

81.5
98.3

55.0
56°

90°
34°

c
32.7

47.1
33.9

44°
90°

46°
d

1.61
30.7

30.7
3°

90°
87°

e
2.3

2.74
1.49

57°
90°

33°
f

48.5
77

59.8
39°

90°
51°

g
44.4

81.6
68.4

33°
90°

57°
h

2.93
13.0

12.7
13°

90°
77°

i
74.4

94.4
58.1

52°
90°

38°
j

71.8
96.5

64.6
48°

90°
42°

k
23.3

34.1
24.9

43°
90°

47°
l

43.1
43.2

2.3
87°

90°
3°

m
71.5

80.2
36.4

63°
90°

27°
n

33.5
34.1

6.5
79°

90°
11°

o
6.1

7.2
3.82

58°
90°

32°
p

29.1
30

7.3
76°

90°
14°

q
29.0

29.1
2.0

86°
90°

4°
r

34.5
88.2

81.2
23°

90°
67°

s
24.0

29.7
17.5

54°
90°

36°
t

41.2
46.2

21.0
63°

90°
27°

u
59.6

72.9
41.8

55°
90°

35°

v
5.43

6.8
4.09

53°
90°

37°
w

13.0
19.8

14.9
41°

90°
49°

x
14.0

21.3
16.1

41°
90°

49°
y

82.4
88.9

33.3
68°

90°
22°

2
a 

b 
c 4

d 
e 

f 
  

4
a 

b 
  

Exercise 9.2
1

a i 030°T
ii 330°T

iii 195°T
iv 200°T

b i N
25°E

ii S
iii S40°W

iv N
10°W

  
2

37.49m
  

3
18.94m

 
4

37° 18' 
5

 m
/s

6
N

58° 33’W
, 37.23 km

  
7

199.82 m
 

8
10.58 m

9
72.25 m

 
10

25.39 km
 

11
15.76 m

  
12

a 3.01 km
 N

, 3.99 km
 E

b 2.87 km
 E 0.88 km

 S
c 6.86 km

 E 2.13 km
 N

d 7.19 km
 253°T

13
524m

  
Exercise 9.3
1

a 39°48'
b 64°46'  

2
a 12.81 cm

b 61.35 cm
c 77°57'

d  60.83 cm
e 80° 32'  

3
a21°48'

b 42°2'
c 26°34'  

4
a 2274

b 12.7°  
5

251.29 m
  

6
a 103.5 m

b 35.26°
c 39.23° 

7
b 53.43

c 155.16 m
d 145.68 m

 
8

b 48.54 m
  

9
a 

b 
c 

d 
 

10
82.80 m

11
a 40.61 m

b 49.46 m
 

12
a 10.61 cm

b 75° 58'
c 93° 22'  

13
a 1.44 m

b 73° 13'
c 62° 11'  

Exercise 9.4
1

a 1999.2
cm

2
b 756.8

cm
2

c 3854.8
cm

2
d 2704.9

cm
2

e 538.0
cm

2 

tn
6

n
14

–
=16 ---

2
3

5
1

3
+




2
1

3
+




43 ---
3

3
+




106
5

–

25
1

3
+




40
3

3
-------------

269 ------

b
c

–


 2
h

2
+

ha ---






1–
tan

h
b

c
–

-----------






1–

tan

2
b

c
+




h
2

a
2

+
2

a
b

c
–


 2

h
2

+
+
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f 4
17

.5
cm

2
g 

54
9.

4
cm

2
h 

14
.2

cm
2

i 5
16

.2
cm

2
j 2

81
.5

cm
2

k 
91

8.
8

cm
2  

l 3
87

.2
cm

2
m

 1
39

.0
cm

2
n 

85
3.

7
cm

2
o 

31
4.

6
cm

2 
 

2
69

34
5

m
2 

3
10

0
 –

 
cm

2 

4
17

.3
4 

cm
 

5
a 

36
.7

7 
sq

 u
ni

ts
b 

14
.7

0 
sq

 u
ni

ts
c 6

2.
53

 sq
 u

ni
ts

  
6

52
.1

6 
cm

2

7
7°

 2
' 

8
 

9
A

re
a o

f 
 =

 1
01

.7
8 

cm
2  , 

A
re

a o
f 

 =
 6

1.
38

 cm
2
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.5

.1
1

a 
cm

b 
cm

c c
m

A
B

C
a

13
.3

37
.1

48
.2

10
°

29
°

14
1°

b
2.

7
1.

2
2.

8
74

°
25

°
81

°
c

11
.0

0.
7

11
.3

60
°

3°
11

7°
d

31
.9

39
.1

51
.7

38
°

49
°

93
°

e
18

.5
11

.4
19

.5
68

°
35

°
77

°
f

14
.6

15
.0

5.
3

75
°

84
°

21
°

g
26

.0
7.

3
26

.4
79

°
16

°
85

°
h

21
.6

10
.1

28
.5

39
°

17
°

12
4°

i
0.

8
0.

2
0.

8
82

°
16

°
82

°
j

27
.7

7.
4

33
.3

36
°

9°
13

5°
k

16
.4

20
.7

14
.5

52
°

84
°

44
°

l
21

.4
45

.6
64

.3
11

°
24

°
14

5°
m

30
.9

27
.7

22
.6

75
°

60
°

45
°

n
29

.3
45

.6
59

.1
29

°
49

°
10

2°
o

9.
7

9.
8

7.
9

65
°

67
°

48
°

p
21

.5
36

.6
54

.2
16

°
28

°
13

6°
q

14
.8

29
.3

27
.2

30
°

83
°

67
°

r
10

.5
0.

7
10

.9
52

°
3°

12
5°

s
11

.2
6.

9
17

.0
25

°
15

°
14

0°
t

25
.8

18
.5

40
.1

30
°

21
°

12
9°
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ci
se
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.5

.2
1

a
b

c
A

°
B°

C°
c*

B*
°

C*
°

a
7.

40
18

.1
0

21
.0

6
20

.0
0

56
.7

8
10

3.
22

12
.9

5
12

3.
22

36
.7

8
b

13
.3

0
19

.5
0

31
.3

6
14

.0
0

20
.7

7
14

5.
23

6.
49

15
9.

23
6.

77
c

13
.5

0
17

.0
0

25
.9

0
28

.0
0

36
.2

4
11

5.
76

4.
12

14
3.

76
8.

24
d

10
.2

0
17

.0
0

25
.6

2
15

.0
0

25
.5

5
13

9.
45

7.
22

15
4.

45
10

.5
5

e
7.

40
15

.2
0

19
.5

5
20

.0
0

44
.6

3
11

5.
37

9.
02

13
5.

37
24

.6
3

f
10

.7
0

14
.1

0
21

.4
1

26
.0

0
35

.2
9

11
8.

71
3.

94
14

4.
71

9.
29

g
11

.5
0

12
.6

0
22

.9
4

17
.0

0
18

.6
8

14
4.

32
1.

16
16

1.
32

1.
68

h
8.

30
13

.7
0

18
.6

7
24

.0
0

42
.1

7
11

3.
83

6.
36

13
7.

83
18

.1
7

i
13

.7
0

17
.8

0
30

.2
8

14
.0

0
18

.3
2

14
7.

68
4.

27
16

1.
68

4.
32

j
13

.4
0

17
.8

0
26

.1
9

28
.0

0
38

.5
8

11
3.

42
5.

24
14

1.
42

10
.5

8
k

12
.1

0
16

.8
0

25
.6

3
23

.0
0

32
.8

5
12

4.
15

5.
30

14
7.

15
9.

85
l

12
.0

0
14

.5
0

24
.3

5
21

.0
0

25
.6

6
13

3.
34

2.
72

15
4.

34
4.

66
m

12
.1

0
19

.2
0

29
.3

4
16

.0
0

25
.9

4
13

8.
06

7.
57

15
4.

06
9.

94
n

7.
20

13
.1

0
19

.0
1

15
.0

0
28

.0
9

13
6.

91
6.

30
15

1.
91

13
.0

9
o

12
.2

0
17

.7
0

23
.7

3
30

.0
0

46
.5

0
10

3.
50

6.
93

13
3.

50
16

.5
0

p
9.

20
20

.9
0

27
.9

7
14

.0
0

33
.3

4
13

2.
66

12
.5

9
14

6.
66

19
.3

4
q

10
.5

0
13

.3
0

21
.9

6
20

.0
0

25
.6

7
13

4.
33

3.
03

15
4.

33
5.

67
r

9.
20

19
.2

0
26

.2
9

15
.0

0
32

.6
9

13
2.

31
10

.8
0

14
7.

31
17

.6
9

s
7.

20
13

.3
0

18
.3

3
19

.0
0

36
.9

7
12

4.
03

6.
82

14
3.

03
17

.9
7

t
13

.5
0

20
.4

0
25

.9
6

31
.0

0
51

.1
0

97
.9

0
9.

01
12

8.
90

20
.1

0
2

a–
d 

no
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st.
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.5

.3
1

30
.6

4
km

 
2

4.
57

m
 

3
47

6.
4

m
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1°
47

'T
 

5
22

2.
9

m
  

6
a 

3.
40

m
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7
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.5

.4
1

a 
cm

b 
cm

c c
m

A
B

C
a

13
.5

9.
8

16
.7

54
°

36
°

90
°

b
8.

9
10

.8
15

.2
35

°
44

°
10

1°
c

22
.8

25
.6

12
.8

63
°

87
°

30
°

d
21

.1
4.

4
21

.0
85

°
12

°
83

°
e

15
.9

10
.6

15
.1

74
°

40
°

66
°

f
8.

8
13

.6
20

.3
20

°
32

°
12

8°
7

9.
2

9.
5

13
.2

44
°

46
°

90
°

g
23

.4
62

.5
58

.4
22

°
89

°
69

°
h

10
.5

9.
6

15
.7

41
°

37
°

10
2°

i
21

.7
36

.0
36

.2
35

°
72

°
73

°
j

7.
6

3.
4

9.
4

49
°

20
°

11
1°

k
7.

2
15

.2
14

.3
28

°
83

°
69

°
l

9.
1

12
.5

15
.8

35
°

52
°

93
°

m
14

.9
11

.2
16

.2
63

°
42

°
75

°
n

2.
0

0.
7

2.
5

38
°

13
°

12
9°

o
7.

6
3.

7
9.

0
56

°
24

°
10

0°
p

18
.5

9.
8

24
.1

45
°

22
°

11
3°

q
20

.7
16

.3
13

.6
87

°
52

°
41

°
r

14
.6

22
.4

29
.9

28
°

46
°

10
6°

s
7.

0
6.

6
9.

9
45

°
42

°
93

°
t

21
.8

20
.8

23
.8

58
°

54
°

68
°

u
1.

1
1.

7
1.

3
41

°
89

°
50

°

6
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v
1.2

1.2
0.4

85°
76°

19°
w

23.7
27.2

29.7
49°

60°
71°

x
3.4

4.6
5.2

40°
60°

80°
Exercise 9.5.5
1

a 10.14
km

b 121°T 
2

7° 33' 
3

4.12
cm

 
4

57.32
m

 
5

315.5
m

 
6

124.3
km

b W
28° 47' S  

Exercise 9.5.6 M
iscellaneous questions

1
39.60 m

 52.84 m
 

2
30.2 m

 
3

54°,42°, 84° 
4

37° 
5

028°T. 
6

108.1 cm
 

7
a 135°

b 136 cm
8

41°, 56°, 83° 
9

a 158° left
b 43.22 km

 
10

264 m
 

11
53.33 cm

 
12

186 m
 

13
50.12 cm

14
5.17 cm

 
15

a 5950 m
b 13341 m

c 160°
d 243° 

17
a 20.70°

b 2.578
m

c 1.994
m

3

18
a 4243

m
2

b 86
m

c 101
m

 
Exercise 9.6
1

5.36 cm
 

2
12.3 m

  
3

24 m
  

4
40.3 m

, 48.2° 
5

16.5 m
in, 8.9° 

6
~10:49 am

 

7
a i 

ii 
b 

 or 
c 

Exercise 9.7

1
a 

, 
b 

, 

c 
, 

d 
, 

e 
, 

f 
, 

g 
, 

h 
, 

i 
, 

j 
, 

k 
, 

l 
, 

m
 

, 

n 
, 

o 
, 

 

2
, 36° 

3
0.0942 m

3

4
 

5
79 cm

6
5.25 cm

2

7
a 31.83 m

b 406.28 m
c 11° 

8
  

9
 

10
a  

b i 37.09 cm
ii 88.57 cm

c 370.92 cm
2 

11
26.57 

 
12

193.5 cm
 

13
a 105.22 cm

b 118.83 cm
 

14
a  9 cm

b 12 cm
c 

15
b 

c 0.49

16
1439.16 cm

2

Chapter 10
Exercise 10.1
1

a 120°
b 108°

c 216°
d 50° 

2
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 c 
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c
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c
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1
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=

y
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
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
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5
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d 
 

6
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7
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c 

d 

8
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d 

12
 

14
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b 
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15
a 

b 10 

16
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b –11 

18Exercise 10.3

1
a 4

b 
c 3

d 4
e 2
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2
a 5

b 3
c 5

d 0.5 
3
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b 

c 
d 

e 
f 
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h 
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5
a 60°, 300°

b 
c 

d 23°35’, 156°25'
e 

f 
 

g 
h 3.3559 c, 5.2105 c

i 
j 

k 

l 68°12', 248°12'
m

 
n 

o Ø
 

6
a 

b 
c 

d 
e 

f 

g 
h 

7
a 

b 
 

8
a 

b 
c 0,1,2,3,4,5,6  

9
a 

,
b 

c 

d 
 

10
a 

b 
  

11
a 

b 
 

12
 

13
a b  

 

14
a ii 

b ii 
 

16
a i 

ii 

b c 
 

17
a 

b 
 

18
c 

 

19
 

21
a 90°,199°28',340°32'

b (199°28',340°32') 

24
 

Exercise 10.6

1
a 5, 24, 11, 19

b 
c 23.6° 

2
a 3, 4.2, 2, 7

b 
 

3
a 5, 11, 0, 7

b 
  

4
a 1, 11, 1, 12

b 
 

5
a 2.6, 7, 2, 6

b 
 

6
a 0.6, 3.5, 0, 11

b 
 

7
a 0.8, 4.6, 2.7, 11

b 
 

8
a 3000

b 1000, 5000
c 

  

9
a 6.5 m

, 7.5 m
b 1.58 sec, 3.42 sec  

10
a 750, 1850

b 3.44
c m

id-April to end of August
11

a 15000
b 12 m

onths
c 

d 4 m
onths

12
a , –2, 2

b 
 m

c 
 m

43 ------
53 ------


6 ---
76 ------


3 ---
23 ------

43 ------
53 ------





23 ------

53 ------


56 ------
96 ------


3 ---
43 ------


3 ---
23 ------

43 ------
53 ------





6 ---

23 ------
76 ------

53 ------





3 ---
53 ------


4 ---
34 ------

54 ------
74 ------






34 ------
–

4 ---


3 ---


78 ------
–

38 ------
–

8 ---
58 ------





2 ---
–

2 ---


8 ---
78 ------

98 ------
158 ---------






2 ---
32 ------


2 ---
32 ------


34 ------
74 ------

23 ---






1–
tan


23 ---






1–
tan

+





3 ---
23 ------

34 ------
43 ------

53 ------
74 ------









12 ------
512 ------

712 ------
11
12

---------
13
12

---------
17
12

---------
19
12

---------
23
12

---------











23 ------
43 ------


3 ---
53 ------



cos

14 ---






1–


34 ------
74 ------

3
1–

tan


3
1–

tan
+





6 ---

76 ------
2 ---

32 ------





32 ---






1–
tan


2

1–
tan

–


32 ---






1–
tan

+
2

2
1–

tan
–






2
x

6 ---
+







sin
0

23 ------
2




2
x

3 ---
–







sin
6 ---

32 ------


3 ---
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




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



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-------






1–

sin
+
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13

-------






1–

sin
–








3

13
-------






1–

sin
+

4
13

-------






1–

sin
–










0
4 --- 


54 ------
 

2



0
6 --- 

2 ---
56 ------








32 ------
2


 





x
x

k


1–


 k
+

k
   




=



x

2
k


+

x
2

k
1

+





–



k

   







x
x

2
k

1
+


 5 ---

=









x

x
2

k
=




k





x
x

2
k5 ---------

10 ------
+

=









x

x
2k

2 ---
–

=









k





0
3 ---

53 ------
2





2

22 -------


2
9 ---

cos
2

59 ------
cos

2
79 ------

cos




4 ---


23 ------
34 ------













x
y




x
2

k
2 ---

+
=

y
2k

=







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

x
y


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x
2k

2 ---
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=
y
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
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=


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



k





T
5


t

12 ------
3

–






19

+
sin

=

L
3


t

2.1
-------

3
–







7
+

sin
=

V
5

2
t

11
--------






sin

7
+

=

P
211 ------

t
1

–



sin

12
+

=

S
2.6

27 ------
t

2
–




sin
6

+
=P

0.6
4

t
7 --------







sin
11

+
=D

0.8
2.3

-------
t

2.7
–




sin
11

+
=

49 ---

t

R9 15
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13
a b 

c 3
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38
.4

%

14
a 

b 
i 7

, 1
1,

 1
9,

 2
3

ii 
c 1

4.
9 

m
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11
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 1
1.

1
1

ve
ct

or
  

2
sc

al
ar

  
3

sc
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ar
 

4
ve
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or

 
5

ve
ct

or
 

6
ve

ct
or

  
7

sc
al

ar
  

8
sc

al
ar

 
Ex
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ci
se

 1
1.

2

1
a 

b 
c 

d 

2
d 

3
a 

{a
,b

,e,
g,

u}
; {

d,
f}

b 
{d

,f}
; {

a,
c}

; {
b,

e}
c {

a,g
},{

c,g
}

d 
{d

,f}
, {

b,
e}

e {
d,

f}
, {

b,
e}

, {
a,c

,g
}

5
a 

AC
b 

A
B

c A
D

d 
BA

e 0
  

6
a 

Y
b 

N
c Y

d 
Y

e N

 
iv

 
v 

8
72

.1
1 

N
, E

 
 N

9
27

19
 N

 al
on

g 
riv

er
10

b 
i 2

00
 k

ph
 N

  i
i 2

13
.6

 k
ph

, N
 

 W
11
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i 2

00
  i

i 3
69

.3
2

Ex
er
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se

 1
1.

3

1
a 

b 
c 

2
a 

b 
c 

d 
 

3
a 

0
b 

PS
c A

Y
d 

6O
C

t
0

0.
5

1
1.

5
2

2.
5

3
3.

5
4

F(
t)

6
8

6
4

6
8

6
4

6
G

(t)
4

4.
06

25
4.

25
4.

56
25

5
5.

56
25

6.
25

7.
06

25
8

t

d 915

12

0
7




11
19




23
24







   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 

   
   

   
   

   
   

   
   

   
   

   
   

a b c

   
   

   
   

   
   

4 
a 

    
    

    
    

    
    

    
    

    
    

 b
    

    
    

    
    

    
    

    
    

c  
    

    
    

    
    

    
    

    
   d

a

b

a
b

a
b

a b
   

e  
    

    
    

    
    

    
    

    
    

    
f  

    
    

    
    

    
    

    
    

    
 g

a
b

a
b

a

b

7 
a 

i  
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
b 

i  
    

    
    

    
    

    
    

    
 c 

i

20
 k

m

20
 k

m

A

B

C

20
°

A

B

C

15
 k

m
10

 k
m

45
°

45
°

N

W
   

   
   

   
E

S

10
 m

/s
60

°

20
 m

/s

80
°

ii
32

5
20

2
1

11
0


co
s

–



10

5
4

11
0

co
s

–

33
4

1


7
3

7

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a

–
b

c
–

1 2---
b

a
+



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4
a 

b 
c 

7
a 

b 
c 

8
a 

b 
 

1516
m

 = 

Exercise 11.4
1

a 
b 

c  
d 

2
a 

b 
c 

d 

3
a 

b 
c 

d 
  

45
, (–2, 3)

6
a 

b 
c 

d 

7
a 

b 
c 

d 
 

8
A = –4, B = –7  

9
a (2, –5)

b (–4, 3)
c (–6, –5) 

10
D

epends on basis used. H
ere w

e used: East as i, N
orth j and vertically up k 

b 
c 

Exercise 11.5
1

a 
b 

c 
d 3

e 
f 

g 
h 

 

2
a 

b 
c 

d 
 

e 
f 

g 
h 

 

3
a D

epends on the basis: 
 or 

b 
  

4
a 

b 
  

5
  

6Exercise 11.6
1

a 4
b –11.49

c 25  
2

a 12
b 27

c –8
d –49

f 4
g –21

h 6
i –4

j –10  
3

a 79°
b 108°

c 55°
d 50°

e 74°
f 172°

g 80°
h 58° 

4
a –8

b 0.5
5

a –6
b 2

c N
ot possible

d 5
e N

ot possible
f 0

6
a 

b 
c 

d N
ot possible

7
1 

8
105.2°

9
  

10
  

12
a 

b e.g. 
  

14
 if 

 or 
 

15
a 

b 
  

16
a 

b 131.8°, 48.2°, 70.5° 

18
a 

b 
  

1925
a U

se 
 as a 1 km

 eastw
ard vector and 

 as a 1 km
 northw

ard vector. 
b 

, 
 and 

c 
d 

e 

12 ---
b

a
+




13 ---
2

b
a

+



14 ---

a
b

2
c

+
+




c
b

–
c

a
+

a
c

2b
–

+

2
21

2
26

m
1323 ------

n
5023 ------

=
=

43 ---

4
i

28
j

4
k

–
+

12
i

21
j

15k
+

+
2

i
–

7j
7

k
–

+
6

i
–

12
k

–
3

i
4

j
–

2
k

+
8

i
–

24j
13

k
+

+
18

i
32

j
–

k
+

15i
–

36
j

12
k

+
+

1108















27

–122
–
















3–6–12















161–14
















5–3










2–3










8
i

4
j

–
28k

–
19

i
–

7
j

–
16

k
–

17
i

–
j

22
k

+
+

40
i

4
j

20
k
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20125















12216
















4–38
–32
–
















20
–22
–40
–
















D
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1800
i
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-------
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-------
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20
64°

21
3 or –2

22
 (or any m

ultiple thereof) 
23

N
ot parallel. D

o not intersect. Lines are skew.
Chapter 12
Exercise 12.1
1

a i 14 500
ii 2 000

b 305 (304.5)  
2

Sam
ple size is large but m

ay be biased by factors such as the location of the catch. 
Population estim

ate is 5000. 
3

a i 1500
ii 120

b 100
c 1 000 

4
a, c num

erical, b, d, e categorical 
5

a, d discrete, b, c, e continuous
Exercise 12.2
123

Set A
 M

ode = 29.1  M
ean = 27.2  M

edian = 27.85
Set B M

ode = 9  M
ean = 26.6  M

edian = 9. Set B is m
uch m

ore spread out than set A
 

and although the tw
o sets have a sim

ilar m
ean, they have very different m

ode and 
m

edian.
Exercise 12.3
1

M
ode = 236–238 g, M

ean = 234 g, M
edian = 235 g 

2
M

ode = 1.8–1.9 g, M
ean = 1.69 g, M

edian = 1.80 g
3

Set A
 M

ode = 29.1, M
ean = 27.2, M

edian = 27.85; Set B M
ode = 9, M

ean = 26.6, 
M

edian = 9.
4

a $27522
b $21025

c M
edian  

5
a $233 300

b $169 000
c M

edian 
6

a 14.375
b 14.354

Exercise 12.4
1

a Sam
ple A

 M
ean = 1.99 kg; Sam

ple B M
ean = 2.00 kg

b Sam
ple A

 Sam
ple std = 0.0552 kg; Sam

ple B Sam
ple std = 0.1877 kg

c Sam
ple A

 Population std = 0.0547 kg; Sam
ple B Population std = 0.1858 kg 

2
a 16.41

b 6.84 
3

M
ean = 49.97, Std = 1.365

Exercise 12.5
1

a  M
ed = 5, Q

1 = 2, Q
3 = 7, IQ

R = 5
b M

ed = 3.3, Q
1 = 2.8, Q

3 = 5.1, IQ
R = 2.3

c M
ed = 163.5, Q

1 = 143, Q
3 =182, IQ

R = 39
d M

ed = 1.055, Q
1 = 0.46, Q

3 = 1.67, IQ
R = 1.21

e M
ed = 5143.5, Q

1 = 2046, Q
3 = 6252, IQ

R = 4206
2

a M
ed = 3, Q

1 = 2, Q
3 = 4, IQ

R = 2
b M

ed = 13, Q
1 = 12, Q

3 = 13, IQ
R = 1

c M
ed = 2, Q

1 = 2, Q
3 = 2.5, IQ

R = 0.5
d M

ed = 40, Q
1 = 30, Q

3 = 50, IQ
R = 20

a $84.67
b $147.8

c $11
d Q

1 = $4.50, Q
3 = $65 IQ

R = $60.50
e M

edian and IQ
R. 

3
a 2.35

b 1.25
c 2

d Q
1 = 1, Q

3 = 3, IQ
R = 2 

4
a $232

b $83
c–e 
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s c
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2
a 

b r = 0.70 (aasum
ed linear)

3
a 

b r = 0. N
o, not linear!

4
N

o. The relationship is not linear.  
5

a i 64%
ii 81%

b i 51%
ii 64%

6
a 

b r = 0.45
7

3
8

± 0.922
9

82%
10

b r = 0.7715 There is strong evidence to suggest that a student w
ho does w

ell in 
M

aths w
ill also do w

ell in Biology.
c Values of r are the sam

e.
Exercise 13.4
1

a i 
ii y = –1.33x + 21.11

b i 
ii y = 0.64x + 6.94

2
a i                                            ii  y = 20.6 – 1.26x                    

iii

   b i                                                ii  y =
 1.6 +

 0.8x                    iii

   c i                                                 ii  y =
 14.8 +

 3.44x                 iii

  d i                                                   ii  y =
 0.6 +

 0.8x                    iii

3
a 

b r = 0.891 
c 79.4%

 
d y = 29.76 + 2.15x

e
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i 8

.6
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b 
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.9
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c i
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d 

i 2
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9
a 

r =
 0
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38

4
b 

70
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9%
c y
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0x

 +
 8

.9
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24
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0.
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, 8
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 p
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e r
eg

re
ss

io
n 

of
 x
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22
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e s
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Exercise 13.5 M
iscellaneous questions

1
a 

b y = 0.57x – 26.2
c 0.9388

Because of the strong positive linear association, and the high r value, w
e 

can say that the taller the student the greater their w
eight.

2
0.057  

3
B  

4
a 0.8

b Strong positive relationship  
5

1.5  
6

a 0.78
b i P = 1.07M

 – 12.91
ii 73%

  c i M
 = 0.77E + 27.14

ii 100
iii Extrapolated. C

ontinued linear trend highly likely. Therefore confident
d Find regression equation of E on M

, then use M
 = 90 into this new

 equation.  
7

a Positive
b Linear

c Very strong 
8

a 
b 0.9645

c y = 1.68x – 2.7
9

a y = –1.75x + 64.67
b 22.67

c –11.12
10

a i 
 

d 
e x = 37, y = 46.35; Expenditure is $4635

11
a i 4.4; 2.02

ii 14.06; 2.92
b b = 0.4895; r = 0.34

c d Regression equation is 

12
a i 

ii r = 0.9629
b y = 0.635x – 33.815

c 
d 

Chapter 14
Exercise 14.1
1

15 
2

a 25
b 625 

3
a 24

b 256 
4

a 24
b 48  

5
15 

6
270 

7
120 

8
336 

9
60 

10
a 362880

b 80640
c 1728 

11
20 

12
a 10!

b 2 8!
c i 2 9!

ii 8 9! 
13

34650 
14

4200 
15

4 
Exercise 14.2
1

792 
2

a 1140
b 171 

3
1050 

4
70 

5
2688 

6
a 210

b 420 
7

24000 
8

8 
9

155 
10

5 
Exercise 14.3 M

iscellaneous questions
1

a 120
b 325 

2
5040 

x
20.57

y,
31.86

=
=

   ii = 0.8908
b r 2 = 1.7935, that is, 79.35%
c y = 2.15x – 33.28

r 2
0.3397


 2
0.1154

=
=

y
14.06

–



0.4895

x
4.4

–



 w

hen x
\

3.5
y,

13.63
=

=
=

W
hen x = 1040, y = 626.59. The carcass 

w
eighs 626.59 lbs.
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3
a 

14
4

b 
14

40
 

4
a 

72
0

b 
24

0 
5

11
76

0 
6

70
56

; 4
60

6
7

a 
84

0
b 

16
80

 
8

19
0 

9
10

08
0 

10
22

68
00

 
11

a 
71

b 
31

5
c 6

65
 

13
 

14
 

15
b 

92
 

16
25

2 
17

a 
12

87
b 

56
0 

18
 2

56
 

19
 2

88
  

20
a 

10
08

0
b 

30
24

0
c 1

44
00

 
21

10
08

0,
 1

08
0

22
35

28
00

0
23

72
0;

 2
40

 
24

10
36

80
25

a 
12

b 
12

8 
 

26
28

80
 

27
a 

30
03

0
b 

37
31

0 
28

77
05

5 
29

a 
48

b 
72

  
Ch

ap
te

r 
15

Ex
er

ci
se

 1
5.

1

1
a 

b 
c 

  

2
a 

b 
 

3
a 

b 
 

4
{H

H
, H

T,
 T

H
, T

T}
a 

b 
 

5
{H

H
H

,H
H

T,
H

TH
,T

H
H

,T
TT

,T
TH

,T
H

T,
H

TT
}

a 
b 

c 
 

6
a 

b 
c 

d 

7
a 

b 
c 

 

8
a 

b 
c 

d 
 

9
{G

G
G

, G
G

B.
 G

BG
, B

G
G

, B
BB

, B
BG

, B
G

B,
 G

BB
}

a 
b 

c 
 

10
a 

b 
c 

  

11
a 

b 
c 

d 
 

12
a 

{(
1,

 H
),(

2,
 H

),(
3,

 H
),(

4,
H

),(
5,

 H
),(

6,
 H

),(
1,

 T
),(

2,
 T

),(
3,

 T
),(

4,
 T

),(
5,

 T
),(

6,
T)

}
b 

13
a 

b 
c 

Ex
er

ci
se

 1
5.

2

1
a 

b 
c 

 

2
a 

b 
c 

d 

3 4
a 

1.
0

b 
0.

3
c 0

.5
5

a 
0.

65
b 

0.
70

c 0
.6

5
6

a 
0.

95
b 

0.
05

c 0
.8

0
7

a 
{T

TT
,T

TH
,T

H
T,

H
TT

,H
H

H
,H

H
T,

H
TH

,T
H

H
}

b 
i 

ii 
iii

 
iv

 

8
a 

b 
c 

9
b 

c 
d 

e 

10
a 

b 
c 

d 
11

a 
0.

13
99

b 
i 0

.8
79

7
ii 

0.
6 

12
b 

c 
d 

Ex
er

ci
se

 1
5.

3
1

a 
0.

7
b 

0.
75

c 0
.5

0
d 

0.
5

2
a 

0.
5

b 
0.

83
c 0

.1
0

d 
0.

90
3

a 
b 

 
c 

d 

Cn
2

Cn
4 2 5---

3 5---
2 5---

2 7---
5 7---

5 26----
--

21 26----
--

1 4---
3 4---

3 8---
1 2---

1 4---

2 9---
2 9---

2 3---
1 3---

1 2---
3 10----
--

9 20----
--

11 36----
--

1 18----
--

1 6---
5 36----
--

1 8---
3 8---

1 2---

1 2---
1 4---

1 4---

3 8---
1 4---

3 8---
3 4---

1 4--- 1 21
6

----
-----

1 8---
3 8---

1 4---
5 8---

3 4---

1 13----
--

1 2---
1 26----
--

7 13----
--

9 26----
--

3 8---
1 2---

1 4---
3 8---

6 25----
--

6 25----
--

13 25----
--

3 4---
1 2---

1 6---
7 12----
--

1 4---
1 2---

8 13----
--

7 13----
--

4 15----
--

4 15----
--

11 15----
--

4/
9

5/
9

3/
5

2/
5

3/
5

2/
5

R R_

R_ R_R R

8 45----
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22 45----
--

6 11----
--
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4
a 0.5

b 0.30
c 0.25

5
a 

b 
c 

  

67
a 

b 
c 

 

89
a 0.88

b 0.42
c 0.6

d 0.28 
10

a 0.33
b 0.49

c 0.82 d 0.551
11

a 0.22
b 0.985

c 0.8629 
12

a 0.44
b 0.733

14
a 0.512

b 0.128
c 0.8571

15
a 0.2625

b 0.75
c 0.4875 d 0.7123 

16
a 0.027

b 0.441
c 0.453

Exercise 15.4
1

a 0.042
b 0.7143

2
a 0.4667

b 0.3868
3

a 
b 

4
 

5
b i 

ii 0.2 

6
a i 

ii 
b 

78
a 0.07

b 0.3429
c 0.30

d 0.0282
9

a  0.8008
b 0.9767

c 0.0003 
10

a 0.0464
b 0.5819

c 0.9969 
11

 0.2
b 0.08

c 0.72

Exercise 15.5

1
a 

b 
c 

2
a 

b 
c 

d 
 

3
a 

b 
c 

 

4
 

5
a 

b 
 

6
a 

b 
c 

 

78
a 

b 
 

9
a 

b 
 

10
a 

b 
c 

 

11
a 

b 
 

12
 

13
a 

b 
 

14
a 

b 
 

15
a 

b 0.6 

16Chapter 16
Exercise 16.1
1

0.3  
2

a 0.1
bi 0.2

ii 0.7

2H2T

F

HT
0 1

1/2

HT

01

1/2

HT

12 ---
23 ---

13 ---

5/103/10

2/10

3/9

4/92/9

5/92/9
2/9

5/9
3/9

1/9

YBGYBGYBG

3145 ------
29 ---

23 ---

57 ---
913 ------

59 ---

140 ------

2N
m

–
2N

-----------------
2

N
m

–



2N

m
–

----------------------
m

m
N

m
–


2

n
+

------------------------------------

919 ------

5126
---------

518 ------
1126

---------

15 ---
110 ------

25 ---
35 ---

72
5525
------------

1
5525
------------

1
1201
------------

25 ---

63
143
---------

133
143
---------

512 ------
533 ------

56 ---

311 ------413 ------
913 ------

6791 ------
2291 ------

14 ---
128 ------

514 ------

528 ------
128 ------

613 ------16 ---
14 ---

1210
---------

79 ---

7
1938
------------

1121 ------
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3
a 

b 
c 

4
a 

{2
, 3

, 4
, 5

, 6
, 7

, 8
, 9

, 1
0,

 1
1,

 1
2}

 
 b

 

5
a 

b 
c 

6
a 

bi
  

 
ii 

c 

7
a 

i 0
.9

04
8

ii 
0.

09
04

8
b 

0.
00

02
8

0.
37

12
 

9
a 

b 
i 

ii 

10
 

11
 a

 

b 
 

12
a 

0.
81

b 
0.

24
39

Ex
er

ci
se

 1
6.

2
1

a 
2.

8
b 

1.
86

 
2

a 
3

b 
i 1

ii 
1

c i
 6

ii 
0.

4
3

a 
i 1

.3
ii 

2.
5

iii
 –

0.
1

b 
i 0

.9
ii 

7.
29

c i
 

ii 
0.

32
22

 

4
 

5
a 

7
b 

5.
83

33
 

6 7
a 

b 
2.

8
c 1

.1
66

  

8
a 

0.
1

b 
i 0

.3
ii 

1
c i

 0
ii 

1
iii

 2
9

5.
56

10
b 

i 0
.9

ii 
0.

49

c W
 =

 3
N

 –
 3

, E
(W

) =
 –

0.
3 

 
11

a 
$ 

–1
.0

0
b 

bo
th

 th
e s

am
e 

12
a 

50
b 

18
c 2

 

13
a 

11
b 

c –
4 

14
a 

0.
75

b 
0.

63
39

 
15

a 
E(

X)
 =

 1
 –

 2
p,

 V
ar

(X
) =

 4
p(

1 
– 

p)
b 

i n
(1

 –
 2

p)
ii 

4n
p(

1 
– 

p)

16
a 

b 
W

 =
 2

1.
43
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17
a 

b 
 

18
a E(X) = 4, Var(X) = 20 

Exercise 16.3
1

a 0.2322
b 0.1737

c 0.5941
2

a 0.3292
b 0.8683

c 0.2099
d 0.1317 

3
a 0.1526

b 0.4812
c 0.5678  

4
a 0.7738

b 
c 0.9988

d 
 

5
a 0.2787

b0.4059 
6

a 0.2610
b 0.9923 

7
a 0.2786

b 0.7064
c 0.1061

8
a 0.1318

b 0.8484
c 0.054

d 0.326 
9

a 0.238
b 0.6531

c 0.0027
d 0.726

e 12.86 
10

a 0.003
b 0.2734

c 0.6367
d 0.648

11
a 0.3125

b 0.0156
c 0.3438

d 3
12

a 0.2785
b 0.3417

c 120 
13

a 0.0331
b 0.565 

14
a 0.4305

b 0.61
c $720

d 0.2059 
15

a i 1.4
ii 1

iii 1.058
iv 0.0795

v 0.0047
b i 3.04

ii 3
iii 1.373

iv 0.2670   v 0.1390
16

38.23 
19

a i 0.1074
ii 

iii 0.3758
b at least 6 

20
a 

b 
c 

d 
 

21
a 20

b 3.4641 
22

a 102.6
b 0.000254 

23
a i 6

ii 2.4
b i 6

ii 3.6  
24

0.1797 
25

1.6, 1.472 
26

a 0.1841
b $11.93 

27
a $8

b $160 
28

a 0.0702
c 

  

29
b  

 

30
b 0.8035

c 39.3 
Chapter 17
Exercise 17.1
1

a 0.6915
b 0.9671

c 0.9474
d 0.9965

e 0.9756
f 0.0054

g 0.0287
h 0.0594

i 0.0073
j 0.8289

k 0.6443
l 0.0823  

2
a 0.0360 

b 0.3759
c 0.0623

d 0.0564
e 0.0111

f 0.2902
g 0.7614

h 0.0343
i 0.6014

j 0.1450
k 0.9206

l 0.2668
m

 0.7020
n 0.9132

o 0.5203
p 0.8160

q 0.9388
r 0.7258 

Exercise 17.2
1

a 0.0228
b 0.9332

c 0.3085
d 0.8849

e 0.0668
f 0.9772  

2
a 0.9772

b 0.0668
c 0.6915

d 0.1151
e 0.9332

f 0.0228  
3

a 0.3413
b 0.1359

c 0.0489  
4

a 0.6827
b 0.1359

c 0.3934 
5

a 0.8413
b 0.4332

c 0.7734 
6

a 0.1151
b 0.1039

c 0.1587 
7

a 0.1587
b 0.6827
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Exercise 19.4
1

a 
b 

c 
d 

e 
f 

g 
h 

 

i 
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k 
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m
 

  

n 
o 

p 
q 

r 
s 
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[0,1.0768[ 

]3.6436,2]

Chapter 20
Exercise 20.1
1

a y = 7x – 10
b y = –4x + 4

c 4y = x + 5
d 16y = –x + 21

e 4y = x + 1 
f 4y = x + 2

g y = 28x – 48
h y = 4  

2
a 7y = –x + 30

b  4y = x – 1
c y = –4x + 14

d y = 16x – 79
e 2y = 9 – 8x 

f y = –4x + 9
g 28y = –x + 226

h x = 2  
3

a y = 2ex – e
b y = e

c y = 
d y = –x

e y = x
f 

 
g y = ex

h y = 2x + 1  
4

a 2ey = –x + 2e 2 + 1
b x = 1

c x = 
d y = x – 2

e y = –x +  
f 

g ey = –x
h 2y = –x + 2  

5
A

: y = 28x – 44, B: y = –28x – 44, Isosceles. 
  

6
2 sq. units, y = 2 x = 1

7
4y = 3x  

8
  

9
y = 4x – 9  

10
y = loge 4  

11
; 

 

12
A

: y = –8x + 32, B: y = 6x + 25, 
  

13
y = –x, Tangents: 

 
  tangent and norm

al m
eet 

at (0.5, –0.5) 
14

a y = 3x – 7
b 

  
15

m
 = –2, n = 5 

Exercise 20.2
1

a
b

c
d

2
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ax at (1, 4)
b m

in at 
c m

in at (3, –45) m
ax (–3, 63)

d m
ax at (0, 8), m

in at (4, -24)
e m

ax at (1, 8), m
in at (–3, –24)

f m
in at 

, m
ax at 

g m
in at (1, –1) 
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e pt A
: i N

o  ii Cusp (local m
in); pt B: i Yes

ii Stationary pt of inflect; 
pt C: i Yes  ii Stationary point (local m

ax)
f pt A

: i Yes
ii Stationary point (local/global m

ax); pt B: i Yes
ii Stationary point 

(local/global m
in); pt C: i N

o
ii Tangent parallel to y–axis.

13
a i A

ii B
iii C

b i C
ii B

iii A
14

a                             b
             c

1516
  

171819
 m

 = –0.5, n = 1.5
20

a i 
ii 

b i 
ii 

21
a = 2, b = –3, c = 0  

22
Stationary points: local m

in at (–1, 0) and local m
ax at 

.
Inflection pts are: 

 and 

23
Absolute m

in at ~ 
, local m

ax at ~
Inflection pts at ~ (–0.4384, –1.4489) and (–4.5615, 0.1488)

24
–27 are left as questions for classroom

 discussion.

28
 a = 1, b = –12, c = 45, d = –34 

29
b b = 1

c 
d 

 

30
a 2.7983, 6.1212, 9.3179

b U
se a graphics calculator to verify your sketch.

Exercise 20.3
1

a Local m
in. at 

, local m
ax at 

 

b Local m
ax. at x = 0, local m

in. at x = ±1
c Local m

ax. at x = 0.25
d Local m

ax. at x = 1
e none

f Local m
ax. at x = 0.5, local m

in. at x = 1, 0
g Local m

ax. at x = 1, local m
in. at x = –1

h none 
2

a m
ax. = 120, m

in. = 
b m

ax. = 224, m
in. = –1

c m
ax. = 0.5, m

in. = 0
d m

ax. = 1, m
in. = 0.

34
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–a              a

y
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'
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f

''
x

y

x

y
x

3
6
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2

9
x
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y
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13 ---x
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–

6
–

=

f
x

3
x

5
20

x
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–
=

0.05
x

y

120 ------
120 ------

12 ---
20
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
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


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y
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5
St

at
io
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ry
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oi
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s o
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ur
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he
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 ta
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 =

 –
x

6
a 

Lo
ca

l m
in

. a
t (

1,
 2

); 
in

fl.
 p

t. 
at

 

b 
Lo

ca
l m

in
. a

t (
1,

 2
); 

lo
ca

l m
ax

. a
t (

–3
, –

6)
c n

on
e 

7 8 
– 

11
 V

er
ify

 y
ou

r g
ra

ph
s w

ith
 g

ra
ph

ic
s c

al
cu

la
to

r.
8

a 
G

lo
ba

l m
in

. a
t (

0,
 0

); 
lo

ca
l m

ax
. a

t 
In

fl.
 p

ts
. 

  

b 
G

lo
ba

l m
ax

. a
t 

, i
nf

l. 
pt

. a
t 

c L
oc

al
 m

ax
. a

t 

9
a 

G
lo

ba
l m

ax
. a

t 
. I

nf
l. 

pt
. a

t 
b 

G
lo

ba
l m

in
. a

t 

c G
lo

ba
l m

in
. a

t (
2,

 1
 +

 ln
2)

; I
nf

l. 
pt

. a
t (

4,
 2

 +
 ln

4)
d 

no
ne

 
10

a 
b 

i 
; n

on
e

ii 
; l

oc
al

 m
ax

. a
t 

; l
oc

al
 m

in
. a

t (
2,

 0
)

iii
 

; l
oc

al
 m

in
. a

t (
±2

, 0
), 

lo
ca

l m
ax

. a
t (

0,
 1

6)
.

11
a 

G
lo

ba
l m

in
. a

t (
1,

 c 
– 

1)
; c

 
 1

 b
 

12 13
G

lo
ba

l m
ax

. a
t 

; i
nf

l. 
pt

. a
t 
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ERS

6
a i (0, 1), (2, 0)

ii y = –1, x = –2
iii 

iv d = 
  \{–2}

b 
c 

7
a y =

 8, x =
 3

b 

Chapter 21
Exercise 21.1
1

a i x < 0
ii x > 4

iii 0  x  4
b i –1 < x < 2

ii x < –1, 2 < x < 5
iii 

c i –1 < x < 1
ii x < –1

iii x  1
d  i 0 < x < 1

ii 2 < x < 3
iii x < 0, 1  x < 2

e i 
ii –2 < x < 4

iii 
f i –4 < x < –1, 2 < x < 5

ii  –1 < x < 2, 5 < x < 8
iii 

Exercise 21.2
1

4.4  (4 deer per year, to nearest integer) 
2

a 200 cm
3

b 73.5 cm
3/day

3
a 75

b N
o  

4
a $207.66

b $ 40.79 per year
c $41.54 per year  

5
a 2.50

b 3.33
c 2.50  

6
a 1230 < x < 48770 approx.

b i 0 < x < 25000
ii 25000 < x < 50000  

7
66667 to nearest integer,  1446992 to nearest integer  

8
b 133.33

d 46.67
e 0 < x < 5700  

9
a 

b 22.22 22 item
s/dollar 

10
a 

b i 
ii 

 

11
a i 0 m

m
/s

ii ~ 90.69 m
m

/s
b 0.6 sec 

12
a 8.53 cm

/s
b never

c never
13

–e
–1 m

s –2 

Exercise 21.3
1

a i 
ii 

b i 

ii 
c i 

ii 

d i 
ii 

e i 
ii 

f i 
ii 

2
a 8 m

s –1
b never at rest

c i 5m
 from

 O
 in negative direction

ii 4 m
s –1

d 40 m
e 

  

3
a 1 m

s –1
b never

c 
d 20 m

s –2  

4
a 

; 
b ~ 141 sec

c once
d use graphics calculator

5
a 3 m

 in positive direction
b i 5 m

ii 2 m
c 5 m

s –1

e oscillation about origin w
ith am

plitude 5 m
 and period 2 seconds

7
a 100 m

, in negative direction
b 3 tim

es
c i 80 m

s –1
ii –34 m

s –2
d 1481 m

 
8

a m
ax. = 5 units, m

in. = –1 unit
b 

 s
c i 

ii 
  

9
a 0318 m

 above
b i 

ii 
c 0322 m

d 
 

10
a 0 < t < 05 or t > 1

b t > 05
c t = 1 or 168  t  5

11
a This question is best done using a graphics calculator:
b From

 the graph the particles pass each other three 
tim

es
c 045 s; 285 s; 387 s

d i 
 m

s –1
ii 

 m
s –1

e Yes, on tw
o occassions.

12
a  2m

 in positive direction
b i 2 s

ii never
c 0026 m

s –2

13
a 

b 0295
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4
a i A

: $49000; B: $52400; C: $19200
ii A

: $502400; B: $506100; C: $379400  
b 46%

c i 14 m
onths

ii C never reaches its target
5

a r = 05
b 625 cm

  
6

b 
 or 

7
b 

  
8

a 28
9

a 
b 

10
a M

ax. value is 
 for 

 or 
, w

here k is an integer; 

m
in. value is 

 for 
, w

here k is an integer
b 

11
a 

b 
c 

, 420

12
 

14
a 

b i 
ii 

 
15

a ~342
b 20 term

s
c 0 < x < 2

d {1, 3, 8, 18, . . . }
e 

f $4131.45
16

a 
b 4

17
a 120°

b 
 cm

2

18
a i 

 m
ii 

 m
b ~1.15 m

c 
 

19
a 

b 
 

20
a 8 cm

b 
  

21
3

22
a 

b 

23
a $77156.10

b 
  

24
a 

b 
c 3

25
b i BP = 660 m

, PQ
 = 688 m

26
216°

27
b 906 m

  
28

a 
b 0.08004 m

2
c $493.71

29
a 

b range = [3, 3.5]
c i 3

ii 2 

30
a i 

ii 
iii 

b A
m

p = 5, period = 50 w
eeks

d $27.07   e during 7th &
 46th w

eeks

31
a $49000, $47900, $46690

b $34062.58
c 18.8 years

d ~$248564
32

a ii 26 cards
b 26, 40, 57, 77

c a = 3, b = –
d 155 cards

e 
33

a ~2.77 m
b i 3.0 m

ii 2.0 m
c 4.15 pm

d U
se graphics calculator.

e 
34

1.262 ha  

35
  

36
a 

b 
c 

37
1623 m

  
38

a 19.5°C
b 

d U
se graphics calculator.

e 8 am
 to m

idnight
39

1939 m
40

a ii 
b 2000, 2200, 2420, 2662, 2988.2

c 52 hrs
d 176995
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b  

 
c ii r = 

iii 

d i 
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eom
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 M
A
TH

EM
A
TICS – Standard Level

A
N
SW

ERS

57
b 

 values are: 
, 

, 
c 

d 
  

58
a i 

i 
iii 

iv 
v 

b 
  

59
 

60
a 0.1359

b 137.22
c 137

d a = 141.21  

61
a 

b 
c not independent

62
a 

 
b 

  

63
a 0.081

b 
  

64
a 0.0169

b i 0.9342
ii 127

iii 0.008
65

a 0.1587
b 0.7745

c $0.23 
66

a i 

ii b i 11.44
ii 2.6695

c i 
, 

, m
ed = 12, 

, 

ii m
ed = 12, m

ode = 12
iii 4

67
a i 0.24

ii 0.36
b 

c Q
 > 29.17

68
a use graphics calculator

b i 
, 

ii A
: 

, B: 
c i Class A

: 
, 

, m
ed = 36, 

, 
     C

lass B: 
, 

, m
ed = 37, 

, 

ii C
lass A

: m
ed = 36; m

ultim
odal – 34, 35, 39, 43, 48

   C
lass B: m

ed = 37; m
ultim

odal – 27, 34, 38, 42, 49
iii C

lass A
: IQ

R = 12, Class B: IQ
R = 13

d Results from
 both classes are very close, how

ever, C
lass B does slightly better as it 

has a larger m
edian as w

ell as the larger m
axim

um
 value.
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c  x  0
d 

  

9
a 

b –2  

10
a 74

b 0.69  
11

1.455 
12

a Absolute m
axim

um
 at 

; local m
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