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Exercise A.4.1

1.	 a	 1250 km		  b	 0.0200 gm		  c	 50100 sec
	 d	 4520 mm		  e	 0.0300 m		  f	 4520 kg		  g	 0.00173 sec.

2.	 a	 0.2%			   b	 0.16%			  c	 0.1%
	 d	 0.1%			   e	 16.7%			  f	 12.5%			  g	 50%

3.	 0.04%

4.	 0.01%

5.	 3×10–9 %(!)

Exercise A.4.2
1.	 a	 ±0.05 cm		  b	 0.005cm		  c	 0.0005 cm - these are approximate!

2.	 i	 14.577 to 14.828 cm		 ii	 16.909 to 17.497 cm2.

3.	 ~0.1%

4.	 i	 254.34 to 260.16 m2		 ii	 379.16 to 394.57 m3.

5.	 These answers all depend to some extent on the values of a & b.
	 i	 ~15%		  ii	 usually considerably larger than the data.
	 iii	 ~20%		  iv	 usually considerably larger than the data.

6.	 Yes to all of these!

7.	 0.005 × 1024 

8.	 12%

9.	 7%
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Exercise A.5.1
1.	 a	 $54		  b	 $57.30			  c	 $59.00
2.	 a
3.	 $2 697.70
4.	 12.7%
5.	 Over 100%
6.	 9%
7.	 Approx. £31 500 000

Exercise A.5.2
1.	 a	 $54 750		  b	 $310 250			   c	 $1 658.58 (payment at beginning of month).
2.	 A yields $7 985 and B yields $7 668. A is best.
3.	 a	 $302.13		  b	 $3 127.80
4.	 a	 $8 418			  b	 $6 459				   c	 $5 528		 Interest $581 220
5.	 $5 837
6.	 a	 $24 952		  b	 18 321
7. 	 Option A is 8%, option B 8.5%, option C 7.5%. Option C has the lowest rate but will result in the largest total interest.
8.	 a	 $525.74		  b	 $300
9.	 Option A $31 186, option B  $35 072, option C $35 094 - option C is best.
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Exercise A.6.1

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 	 x 13
11
------= y, 17

11
------=  	  b 	 x 9

14
------= y, 3

14
------=  	  c 	 x = 0, y = 0

	 d  	 x 4
17
------= y, 22

17
------–=  	  e 	 x 16

7
------–= y, 78

7
------=  	  f 	 x 5

42
------= y, 3

28
------–=  

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 	 x 1= y, a b–=  	  b 	 x 1–= y, a b+=  	  c 	 x 1
a
---= y, 0=

	 d 	 x b= y, 0=  		  e	 x a b–
a b+
------------= y, a b–

a b+
------------=  	  f 	 x a= y, b a2–=

Exercise A.6.2
1 	 a 	 x 4= y, 5– z, 1= =  	 b 	 x 0= y, 4 z, 2–= =  	
	 c 	 x 10= y, 7– z, 2= =   	 d 	 x 1= y, 2 z, 2–= =  
	 e 	 ∅  			    f 	 x 2t 1–= y, t z, t= =

	 g 	 x 2= y, 1– z, 0= =  	 h 	 ∅

Exercise A.6.3
	 a	 x = –0.618, y = 3.62 & x = 1.62, y = 1.38		  b	 No solutions 		
	 c	 x = –0.851, y = 1.30 & x = 2.35, y = 7.71		  d	 x = −4.78, y = 19.6 & x = 1.78, y = 6.44		
	 e	 x = 1, y = 6 						      f	 x = −1.17, y = −2.47  

Exercise A.6.4	
1.	 Pencil $0.25 & biro $1.10
2.	 Widget 1.3 gm & grommet 2.7 gm.
3.	 Bikkieflakes: 90 gm & Crunchybix: 150 gm.
4.	 Shirt $30, jacket $80.
5.	 15 & 16.
6.	 405 cm3.
7.	 a	 y = 3x 2 − 2x + 4 		  b	 44.
8.	 1.47 hrs.
9.	 A: 1.2, B: 0.9, C: 1.4
10.	 S = 3x + 5y + 2z		  S(2,3,4) = 29
11.	 a	 y = x 2 −5x −7 , y = 8− 2x 2 		  b	 (–1.55,3.18) & (3,22,–12.73)
12.	 11, 12, 13.
13.	 17,24 & 38.
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Exercise B.4.1

1.	 a	 y = 3x + 2 		  b	 y = 2.4x +1.3 		  c	 y =1.6x −1.2

	 d	 y = −0.9x + 2.3 		  e	 y = −0.3x + 2.6 		  f	 y = 2.1x +3.7

	 g	 y = 0.1x +0.1

2.	 Cost = 0.7956 × number of fliers + 25

3.	 ~$43 assuming the wait time is also proportional to the distance.

4.	 B = 1.35F + 0.5

Exercise B.4.2

1.	
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4.	 y =
1,0≤ x < 2
x ,2≤ x < 4

13− 2x ,4 ≤ x < 6

⎧

⎨
⎪

⎩
⎪

⎫

⎬
⎪

⎭
⎪

5.	 a	 $12		  b	 $110		  c	 Profit of $180.

6.	 C =
15n ,0≤n ≤100

12n +300,100<n ≤500
10n +1300,500<n ≤1000

⎧

⎨
⎪

⎩
⎪

⎫

⎬
⎪

⎭
⎪

7.	 A = 4, B = –10.

8.	 Number of ways =n!,n ∈!+  it is the domain that is most important in specifying this discrete function.

Exercise B.4.3

1.	 a	 y = 2x 2 + x +3 		  b	 y = −x 2 +3x +1 			  c	 y = 3x 2 + 4x + 2

	 d	 y = 3x 2 − 2x +1 		 e	 y = −1.1x 2 −0.4x +1.5 		  f	 y = 2.3x 2 +1.1x − 4.6

2.	 Not a unique answer: a ≈ 2.9, b ≈ 1.2, c ≈ 2.

3.	 It is not symmetric.

4.	 a	 (–10,0), (0,45), (10,0)		  b	 y = 45−0.45x 2

5.	 y =1.5x 2 −3x +3

x 0.20 0.60 1.00 1.40 1.80 2.20
y 2.27 1.76 1.79 1.88 2.44 3.55

Model 2.46 1.74 1.50 1.74 2.46 3.66
Error -0.19 0.02 0.29 0.14 -0.02 -0.11

6.	 The errors are quite large. A model is: y = 4x 2 + 2x +3 . The error table is:
x -2.00 -1.00 0.00 1.00 2.00 3.00
y 10.98 4.54 0.90 12.32 20.27 49.53

Model 15.00 5.00 3.00 9.00 23.00 45.00
Error -4.02 -0.46 -2.10 3.32 -2.73 4.53

7.	 y = x 2 − 2x +1

x -2.00 -1.00 0.00 1.00 2.00 3.00
y 9.24 4.18 0.00 -0.77 1.27 4.85

Model 9.00 4.00 1.00 0.00 1.00 4.00
Error 0.24 0.18 -1.00 -0.77 0.27 0.85
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8.	 Stone arch bridges are usually circular. 
	 The gothic arch is two intersecting circular arcs. 
	 Reflector dishes are reputed to be rotated parabolas.

Exercise B.4.4
1.	 a	 y =1× 2x 			   b	 y = 3×5x 		  c	 y =1.4× 2.6x

	 d	 y = 2.7× 2.5x 		  e	 y = 35×0.6x 		 f	 y = 0.2×3.1x

2.	 $2 023.

3.	 a	 P t( )= 380e 0.01824t 		  b	 2 355			   c	 91 hours		

	 d	 The population will not continue to rise indefinitely due to limited food supplies. The actual limits are unclear.

4.	 Working in millions: P n( )= 9.98×0.674n  with an r value of –0.97 (good fit). 
	 Or P n( )= 9.98e −0.394n  with an r value of –0.97 (good fit).

5.	 a	 T = 458e −0.824n 		  b	 1.85 hrs.

6.	 35 years.

7.	 a	 0.0013 			   b 	 2.061 kg 		  c 	 231.56 yrs
	 d	 W

t

2

8.	 a 	 0.01398 			   b 	 52.53% 		  c 	 51.53 m 		  d 	 21.53 m
	 e	 I

x

I0
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14.

13.

12.

11.

10.

9.

15.
19.
18.

17.
16.

22.

21.
20.

23.
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Exercise B.4.5

1 	 a 		  5, 24, 11, 19 		   b 	 T 5 πt
12
------ 3– 

  19+sin=  		   c 	 23.6° 

2 	 a 		  3, 4.2, 2, 7 		   b 	 L 3 πt
2.1
------- 3– 

  7+sin=  

3 	 a 		  5, 11, 0, 7 		   b 	 V 5 2πt
11
-------- 

 sin 7+=   

4 	 a 		  1, 11, 1, 12 		   b 	 P 2π
11
------ t 1–( )sin 12+=  

5 	 a 		  2.6, 7, 2, 6 		   b 	 S 2.6 2π
7

------ t 2–( )sin 6+=  

6 	 a 		  0.6, 3.5, 0, 11 		   b 	 P 0.6 4πt
7

-------- 
 sin 11+=  

7 	 a 		  0.8, 4.6, 2.7, 11 	  b 	 D 0.8 π
2.3
------- t 2.7–( )sin 11+=  

8 	 a 		  3000 			    b 	 1000, 5000 			    c 	
4
9
---   

9 	 a 		  6.5 m, 7.5 m 		   b 	 1.58 sec, 3.42 sec  

10 	 a 		  750, 1850 		   b 	 3.44 				     c 	 mid-April to end of 
August

11 	 a 		 15000 			   b 	 12 months 

		 c 		

t

R

9

15

12

d 4 months  	  d 	 4 months

12	 a		 2s			   b	 26cm				    c	 40s

		 d		 [18,34]			   d	 8cm				    e	 2s

		 f		  D t( )= 8sin π x + 1
2

⎛
⎝⎜

⎞
⎠⎟

⎛
⎝⎜

⎞
⎠⎟
+ 26 (for example)				    g	 34cm

13	 a		 D t( )= 20sin 5π
6

x +0.2( )⎛
⎝⎜

⎞
⎠⎟ +52 (for example)	 b	 72cm		

		 c		  62cm						      d	 0.86s
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14 	 a π, –2, 2  b 
1
3
--- m  c 4

3
--- m

15 a

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 4.0625 4.25 4.5625 5 5.5625 6.25 7.0625 8

		 b 	  	  c 	 3 		   d 	 38.4%

16 	 a 

t

d

9

15

12

  b i 	 7,11,19,23 	  ii 	 0 7,[ ] 11 19,[ ] 23 24,[ ]∪ ∪  	  c 	 14.9 m
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Exercise C.4.1

1 	

a 	
169π
150

 cm2, 5.2+ 13π
15

 cm 		   b 	
529π

32  cm2 , 23+ 23π
8

 cm

c 	 242π cm2 , 88 + 11π cm		  d 	 1156π
75

 m2 , 13.6+ 68π
15

m

e 	 96π
625

 cm2 , 1.28+ 12π
25

cm 		   f 	 361π
15

 cm2 , 15.2+ 19π
3

cm

g 	 5248.8π m2 , 648 +32.4π cm 		   h 	
12943π

300  cm2 , 17.2+ 301π
30 cm 

i 	 1922π
75

 cm2 , 12.4+ 124π
15

cm 	  j 	 15884π
3

 cm2 , 152+ 418π
3

cm

k 	 12π cm2 , 24 + 2π cm 		   l 	 98π
3

 cm2 , 28+ 14π
3

cm

m 	
196π

75
 cm2 , 5.6+ 28π

15
cm 		   n 	

11532π
25

 cm2 , 49.6+ 186π
5

cm

o 	
3π
50  cm2 , 2.4+ π

10 cm

2 	 0.63c , 36° 

3 	 0.0942 m3

4 	 1.64c  

5 	 79 cm

6 	 5.25 cm2

7	
50π
5

c

8 	 a 31.83 m  b 406.28 m  c 11° 

9 	 1.11c
  

10 	 0.75c
 

11	 a  1.85c   b i 37.09 cm  ii 88.57 cm  c 370.92 cm2 

12 	 26.57 cm2  

13 	 193.5 cm 

14 	 a 		  105.22 cm 	  b 	 118.83 cm 

15 	 a  	 9 cm 		   b 	 12 cm 	  c 	 36˚ 52’
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16 	 b	 	
y 1

αtan
------------=

y 5.5 α– π–=5.5

0.49 α

y  		   c 	 0.49

17 	 1439.16 cm2
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Exercise C.5.1

1. 	 a	 (1,2.5)		 √13		  b	 (2.5,2)		 √13		  c	 (2,2.5)	 √5
	 d	 (5,5.5)		 √9		  e	 (–1.5,–1.5)	 √50		  f	 (–3.5,–1)	 √17
	 g	 (–1.05,1.55)	 √112.5	 h	 (1.1,–3.2)	 √33.8		  i	 (2.9,0)	 √101

2.	 9u2.

3.	 17.374u

Exercise C.5.2

1.	

2.	 y = x + 2

3.	 5

5.	 (1, 2a+2)

6.	 2

7.	 a	 Nadi (0.72,2.72) Suva (5.80,0.90)		  b	 y = −0.3583x + 2.978
	 c	 y = 2.791x −7.289
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Exercise C.6.1
1.	 a	

4

3

1

2

4 x1 2 5

3

60

y
5

	 b	

4

3

1

2

4 x1 2 5

3

60

y
5

	 c	

4

3

1

2

4 x1 2 5

3

60

y
5
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d	

4

3

1

2

4 x1 2 5

3

60

y
5

e	

4

3

1

2

4 x1 2 5

3

60

y
5

f	

4

3

1

2

4 x1 2 5

3

60

y
5
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2.	 (3,2.5)

3.	 (3,2.3)

4.	

4

3

1

2

4 x1 2 5

3

60

y
5

5.	

4

3

1

2

4 x1 2 5

3

60

y
5
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6.	

4

3

1

2

4 x1 2 5

3

60

y
5

	 Dump at (1.75,3)

7.	 63
22

,45
22

⎛
⎝⎜

⎞
⎠⎟

9.	 a	

4

3

1

2

4 x1 2 5

3

60

y
5
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b	

4

3

1

2

4 x1 2 5

3

60

y
5

	 The coverage is reasonably good. Making it 100% will be difficult!

10.	
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11.	

A

B

C

a	 Store A ~ 15%	 b	 Stores B & C ~35%

12.	 The Voronoi solution is the familiar ‘honeycomb’ 
	 of hexagonal cells.						    

13.	 a	 	 b	

	 c	 The boundaries are the arcs of great circles (centred on the centre of the sphere).
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Exercise D.7.1

1.	 a	 0.8			   b	 0.771				    c	 –0.886
	 d	 –0.143			  e	 0.357				    f	

2.			 
Student Test 1 Test 2 Rank T1 Rank T2 d d2

1 3 14 15 13 2 4
2 96 97 2 2 0 0
3 61 56 5 6 -1 1
4 99 100 1 1 0 0
5 68 57 4 4 0 0
6 23 13 11 14 -3 9
7 77 81 3 3 0 0
8 36 27 9 11 -2 4
9 29 36 10 9 1 1

10 49 57 8 4 4 16
11 57 56 6 6 0 0
12 14 23 13 12 1 1
13 20 29 12 10 2 4
14 54 52 7 8 -1 1
15 8 0 14 15 -1 1

		 rs = 0.925 high positive correlation.

3.			 
Student Test 1 Test 2 Rank T1 Rank T2 d d2

1 54 33 9 2 7 49
2 30 21 11 8 3 9
3 11 35 15 1 14 196
4 57 11 8 12 -4 16
5 75 23 4 6 -2 4
6 70 24 6 5 1 1
7 88 3 2 15 -13 169
8 21 17 12 10 2 4
9 64 19 7 9 -2 4

10 49 25 10 4 6 36
11 17 14 13 11 2 4
12 17 23 13 6 7 49
13 75 29 4 3 1 1
14 79 11 3 12 -9 81
15 99 5 1 14 -13 169

		 rs = –0.414 low negative correlation. No firm conclusion justified.

4.	 i		  Not suitable - not monotonic

		 ii		 Suitable - a small number of outliers OK.



Mathematics: SL Answers

© 2019

		 iii	 Suitable - a small number of outliers OK.

		 iv	 Not suitable - not monotonic

		 v		 Suitable

		 vi	 Suitable

5.	 a will show no change as the ranks are unaltered. b will show a big change as many ranks altered.

i	 0.8	 0.9
ii	 –0.8	 –0.8
iii	 0.8	 0.8
iv	 0	 0
v	 0.7	 0.9
vi	 neither appropriate.

Exercise D.7.2
1.	 Note that these are very approximate.

		
r rs

i 0.8 0.9
ii –0.8 –0.8
iii 0.8 0.8
iv 0 0
v 0.7 0.9
vi neither appropriate.



© 2019

Mathematics: SL Answers

Exercise D.8.1

1..	 a 	 0H : The type of policy issued is independent of the location of the field office.

				   1H : The type of policy issued is dependent on the location of the field office.

		 b 	 df = 4

		 c  	

		 d 	 χ² = 9.01 < 
2

c
c = 9.47, so χ² is in the acceptance region, so we accept H0, that the type of policy issued is 	

		  independent of the location of the field office.

2.	 a 	 0H : The level assigned is independent of gender.

				   1H : The level assigned is dependent on gender.

		 b 	 df = 2

		 c 		 p-value = 0.00929 < 0.05 = SL, so we accept H1, that the level assigned is dependent on gender.

3. 	 0H : The quality of the engines is independent of the day that they were produced.

		 1H : The quality of the engines depends on the day that they were produced.

		 Since the p-value = 3.47% < 5% = SL we accept 1H  that the quality of the engines depends on the day that they were 
produced.

4. 	 0H : The number of credit cards possessed is independent of the age of the cardholder. 

		 1H : The number of credit cards possessed depends on of the age of the cardholder.

		 Since the p-value = 12.0% > 5% = SL we accept 0H  that the number of credit cards possessed is not related to the age 
of the cardholder.

5. 	 0H : The probability of colour-blindness is independent of gender. 

		 1H : The probability of colour-blindness depends on gender.

		 Since the p-value = 13.4% > 5% = SL we accept 0H  that the probability of colour-blindness is independent of gender, 
i.e. the researchers’ claim is not justified.

6. 	 0H : The percentage of sons taking up the profession of their father is the same in every profession.  

		 1H : The percentage of sons taking up the profession of their father is not the same in every profession.

		 Since the p-value = 33.4% > 5% = SL we accept 0H  that the percentage of sons taking up the profession of their father 
is the same in every profession.
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Exercise B.8.2

1.	 Since the p-value = 0.565% < 1% = SL, we accept 1H  that the preferences for the five brands are not equal, i.e. not 
uniformly distributed

2.	 Since the p-value = 0.158 > 10% = SL, we accept H0 that the distribution can be modelled by a binomial distribution with 
n = 10 and p = 0.30.

3.	 Since the p-value = 0.118 > 5% = SL, we accept H0 that the distribution can be modelled by a Poisson probability 
distribution with m = 5.

4.	 Since the p-value is 20.2% > SL = 5%, we accept 0H , that the sales follow a normal distribution with average 28 and 
standard deviation 5.

5.	 Since the p-value is 6.00% > SL = 5%, we accept 1H , that accidents are not uniformly distributed by day of week.

Exercise B.8.3

1.	 H0: μ1 = μ2; H1: μ1 ≠ μ2, p = 0.0791 < 10% accept H1 that the mean weights to the tomatoes from the two patches are 
different.

2.	 H0: μO = μN; H1: μO > μN, p = 0.0132 < 5% accept H1 that the new formula clears acne up faster.

3.	 H0: μS = μC; H1: μS > μC, p = 0.126 > 10%  accept H0 that the supplement was not faster.

4.	 H0: μM = μH; H1: μM ≠ μH, p = 0.0980 < 10% accept H1 that the students who did most of their homework did have higher 
grades than those who did half of their homework.

5.	 H0: μW = μM; H1: μW > μM, p = 0.0248 > 1% accept H0 that men and women have the same SSHA scores.

Exam style questions

1. 	 a 	 1.31 		  b 	 0.2186, 		  c 	 Accept H0 accept that binomial distribution is a good fit.

2. 	 a 	 Reject H0 conclude that die is fair [outcomes are uniformly distributed], 

		 b 	 Accept H0 .

3. 	 Accept H0, accept that the number of defects is independent of the model of car.

4. 	 Reject H0, reject that the weights are normally distributed with a mean of 77 kg.

5. 	 a 	 Accept H0 accept that the B(12, 0.3) distribution can be used to model these results.

6. 	 Reject H0 Reject that B(4, 0.25) can be used to model the distribution of strawberry candies.

7. 	 a 	 H1: It is not the case that one die is numbered 1, 2, 3 and 4 and the other one is numbered 1, 1, 4 & 4., (b) 

				   Accept H0.

8. 	 a 	 Reject H0 and accept H1 accept that the safety feature preferred depends on gender, (b) 5% level: 

				   Reject H0. At 1% level accept H0



© 2019

Mathematics: SL Answers

Exercise E.7.1

1 	 a				   b		  c			   d

(1, 2)

(3, –2)

y

x (2, 0)

(0, –4)

y

x
(4, 0)

y

x
3

y

x

(4, 4)

2 	 a 	 max at (1, 4) 		   b 	 min at 9
2
---– 81

4
------–, 

   	  c 	 min at (3, –45) max (–3, 63)

		 d 	 max at (0, 8), min at (4, -24) 	  e 	 max at (1, 8), min at (–3, –24)

		 f 		 min at 1 13+
3

------------------- 70 26 13–
27

----------------------------, 
  , max at 1 13–

3
------------------- 70 26 13+

27
----------------------------, 

   		  g 	 min at (1, –1)

		 h 	 max at (0, 16), min at (2, 0), min at (–2, 0) 		   i 	 min at (1, 0) max at 1
3
---– 32

27
------, 

 

		 j 		 min at 

4
9
--- 4

27
------–, 

 

 		   k 	 min at (2, 4), max at (–2, –4) 

		 l 		 min at (1, 2), min at (–1, 2) 

5

–1.5

y

x

(–1.5, 7.25) y

x

1
4
--- 11

16
------,– 

 

1
(–3, 4)

y

x

4

–1–4

y

x

(–1.15, 3.08)

(1.15, –3.08)

y

x

4

2 8
3
---, 

  (4, 0)

y

x3

(3, 27)

(2, 0)

(0, –8)

y

x

y

x–2                 2

–16

3 a                             b                                   c                                       d

e                                  f                                          g                                        h

x

y 1
36
------ 1

108
---------, 

 

1
16
------

i                                               j

(1,–1)

4 x

y
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4 	 min at (1, –3), max at (–3, 29), non-stationary infl (–1, 13)  

5 	

2– 4–,( ) 2 4–,( )

x

y

–2                           2

6.	 1

7.	 Minimum at − 223

2
,3

3 2
2

⎛

⎝
⎜

⎞

⎠
⎟ .

8.	 None.

9.	 8

10.	 –3
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Exercise E.8.1

1. 	 22.6 m
2. 	 a 	 1.5 mh–1 		  b 	 $19.55 per km
3. 	 a 	 400 			   b 	 $46 400 000
4. 	 $273.86
5.	 0.45 m3

6.	 5 m by 5 m
7.	 128
8.	 dim of rect. i.e. aprrox 7.00 m by 7.00 m
9.	 648 m2

10.	 a 	 10.5 			   b 	 5.25
11.	 72
12.	 a 	 y = 100 – 2x 		  b 	 A = x(100 – 2x), 0 < x < 50 		  c 	 x = 25, y = 50

13.	 a 	
100
x

− 1
2
x ,0< x <10 2   		  b 	 2000

9
6 ≈544.3 cm3

14.	 a 	 400 mLs–1 		  b 	 40 s

15.	 b 	 8.38, 71.62 		  c 	 9 ≤ x ≤ 71 		  d 	 80x – x2 – 600, $1000

16.	 11
2
,7
2

⎛
⎝⎜

⎞
⎠⎟

& − 11
2
,7
2

⎛
⎝⎜

⎞
⎠⎟

17.	 ~ 243.7 cm2
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Exercise E.9.1

1.	 a	 72		  b	 78		  c	 136		  d	 42
	 e	 –206		  f	 9.1875		 g	 4.75		  173.75

2.	 16.5

3.	 a	 1.6833					    b	 15.8
	 c	 8.32

4.	 456 ot 4.56 Joules

6.	 3.105
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Exercise A.6.1

5.	 Find the solution sets of the following simultaneous equations, solving for x and y.

a	
bx y+ a=
ax y– b=

	

b	
bx y+ a=
ax y+ b=

	

c	
ax by+ 1=
ax by– 1=

d	
ax y+ ab=

bx y– b2=
	

e	
ax by+ a b–=
bx ay+ a b–=

	

f	
ax y+ b=

bx ay+ 2ab a3–=
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Exercise B.4.4

9.

11.

10.

14.

13.

15.

12.
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14.

13.

15.

12.

18.

17.

19.

16.
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18.

17.

19.

16.

22.

21.

20.

23.
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Exercise B.4.5

14.	 A hill has its cross-section modelled by the function,

h : 0 2,[ ] h x( ), a b kx( )cos+= ,

		 where h x( )  measures the height of the hill relative to the horizontal distance x m from O.

a	 Determine the values of

i	 k

ii	 b

iii	 a

b	 How far, horizontally from O, would an ant climbing this hill from O be, when it first reaches a height of 1 metre?

c	 How much further, horizontally, will the ant have travelled when it reaches the same height of 1 metre once over 
the hill and on its way down?

15.	 A nursery has been infested by two insect pests: the Fruitfly and the Greatfly. These insects appear at about the same 
time that a particular plant starts to flower. The number of Fruitfly (in thousands), t weeks after flowering has started is 
modelled by the function

F t( ) 6 2 πt( ) 0 t 4≤ ≤,sin+=

		 Whereas the number of Greatfly (in thousands), t weeks after flowering has started is modelled by the function

G t( ) 0.25t2 4 0 t 4≤ ≤,+=

a	 Copy and complete the following table of values, giving your answers correct to the nearest hundred.

t 0 0.5 1 1.5 2 2.5 3 3.5 4

F(t)

G(t)

b	 On the same set of axes draw the graphs of:

i	 F t( ) 6 2 πt( ) 0 t 4≤ ≤,sin+= .		  ii	 G t( ) 0.25t2 4 0 t 4≤ ≤,+= .

c	 On how many occasions will there be equal numbers of each insect?

d	 For what percentage of the time will there be more Greatflies than Fruitflies?

16.	 The depth, d t( )  metres, of water at the entrance to a harbour at t hours after midnight on a particular day is given by

d t( ) 12 3 π
6
--- t 

  0 t 24≤ ≤,sin+=

a	 Sketch the graph of d t( )  for 0 t 24≤ ≤ .

b	 For what values of t will:	 i	 d t( ) 10.5= , 0 t 24≤ ≤ 	 ii	 d t( ) 10.5≥ , 0 t 24≤ ≤ .

		 Boats requiring a minimum depth of b metres are only permitted to enter the harbour when the depth of water at the 
entrance of the harbour is at least b metres for a continuous period of one hour.

c	 Find the largest value of b, correct to two decimal place, which satisfies this condition.

2.0
x m

4

1.0

h m

O
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Exercise C.4.1

1.	 Find the areas and perimeters of the following sectors.

	 Radius	 Angle	

h		  8.6 cm	 7π
6

------

i		  6.2 cm	 4π
3

------ 	

j		  76 m	 11π
6

---------

k		  12 cm	 30°	

l		  14 m	 60°

m		  2.8 cm	 120°	

n		  24.8 cm	 270°

o		  1.2 cm	 15°

14.	 Two pulleys of radii 7 cm and 11 cm have their centres 24 cm apart. Find the length of the piece of string that will be 
required to pass tightly round the circles if:

a	 the string cannot cross over.

b	 the string crosses over itself.

15.	 A sector of a circle has a radius of 15 cm and an angle of 216°. The sector is folded in such a way that it forms a cone, so 
that the two straight edges of the sector do not overlap.

a	 Find the base radius of the cone.

b	 Find the vertical height of the cone.

c	 Find the semi–vertical angle of the cone.

16.	 A taut belt passes over two discs of radii 4 cm and 12 cm as shown in the diagram.

a	 If the total length of the belt is 88 cm, show that 1 5.5 π– α–( ) αtan=

b	 On the same set of axes, sketch the graphs of:

i	 y 1
αtan

------------= 	

ii	 y 5.5 π– α–= .

c	 Hence find α : 1 5.5 π– α–( ) αtan={ } , giving your answer to two d.p.

17.	 The diagram shows a disc of radius 40 cm with parts of it painted. The smaller circle (having the same centre as the disc) 
has a radius of 10 cm. What area of the disc has not been painted in blue?

2α
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Exercise E.8.1

12.	 A farmer wishes to fence off a rectangular paddock using an existing stretch of a river as one 
side. The total length of wiring available is 100 m.

		 Let x m and y m denote the length and width of this rectangular paddock respectively, and let 
A m2  denote its area.

a	 Obtain an expression for y in terms of x.

b	 Find an expression for A in terms of x, stating any restrictions on x.

c	 Determine the dimensions which will maximize the area of the paddock.

13.	 A closed rectangular box with square ends is to be constructed in such a way that its total surface area is 400 cm2. Let x 

14.	 A barrel is being filled with water in such a way that the volume of water, V mL, in the barrel after time t seconds is given 
by

V t( ) 2
3
--- 20t2 1

6
--- t3– 

  0 t 120≤ ≤,= .

a	 Find the rate of flow into the barrel after 20 seconds.

b	 When will the rate of flow be greatest?

c	 Sketch the graph of V t( ) 0 t 120≤ ≤, .cm be the side length of the ends and y cm its height.

a	 Obtain an expression for y in terms of x, stating any restrictions on x.

b	 Find the largest possible volume of all such boxes.

15.	 The total cost, $C, for the production of x items of a particular product is given by the linear relation 
C 600 20x 0 x 100≤ ≤,+= , whilst its total revenue, $R, is given by R x 100 x–( ) 0 x 100≤ ≤,= .

a	 Sketch the graphs of the cost function and revenue function on the same set of axes.

b	 Determine the break-even points on your graph.

c	 For what values of x will the company be making a positive profit?

d	 Find an expression that gives the profit made in producing x items of the product and hence determine the 
maximum profit.

16.	 Find the points on the graph of y 9 x2–=  that are closest to the point (0, 3).

17.	 A certificate is to be printed on a page having an area of 340 cm2. The margins at the top and bottom of the page are to 
be 2 cm and, on the sides, 1 cm. 

a	 If the width of the page is x cm, show that the area, A  cm2 where printed material is to appear is given by 

A 348 680
x

---------– 4x–=

b	 Hence, determine the maximum area of print.

x m

y m
river
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