Higher Applications of Mathematics

Question 1
Jill borrows £5650 from a bank.

Question Paper 2022-23

Candidate Evidence

Candidate 1

The annual effective rate of interest on the loan is 9%.
Jill makes level monthly repayments of £186.01 at the end of each month.

Complete the following loan schedule for Jjill's loan to show the loan outstanding at
the end of month 2.

_Interest Capital
_ content of content of Loan
Time Repayment repayment repayment outstanding
(months) (£) ® (£) (£)
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Higher Applications of Mathematics Question Paper 2022-23

Question 1 Candidate 2

Jill borrows £5650 from a bank.

‘The annual effective rate of interest on the loan is 9%.

Jill makes level monthly repayments of £186.01 at the end of each month.

Complete the following loan schedule for Jill’s loan to show the loan outstanding at

the end of month 2.

Interest Caﬁifal
content of content of Loan
Time Repayment * repayment repayment outstanding
(months) ® (4] €3] (£)
0 5650
1 186.01 G2.3F8 | L9R-635 5506 3es.
2 186.01 WA [ (A S | BIET-ES
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Higher Applications of Mathematics Question Paper 2022-23 Candidate Evidence

Question 2 Candidate 3

(a) Complete the PERT chart showing the eartiest start time and the latest

completion time for each task.
(An additional diagram, if required, can be found on page 16.).
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Higher Applications of Mathematics Question Paper 2022-23 Candidate Evidence

Question 2(b) Candidate 4

2. (continued)

(b) The roofing company wor[;:s for 9 hours each day on this job.

State the minimum number of days that the company will require to complete
this job. 1

4 O{“;J (36 hos Jb)m'l)“vfmf; 29 ~egld).
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Higher Applications of Mathematics

Question Paper 2022-23

Candidate Evidence

Question 2(c) Candidate 5
() Construct a Gantt chart, without float times, for this job. 3
(An additional grid, if reguired, can be found on page 16.)
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Higher Applications of Mathematics

Question Paper 2022-23

Candidate Evidence

Question 2(c) Candidate 6
(¢) Construct a Gantt chart, without float times, for this job.
(An additional grid, if required, can be found on page 16.)
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Question 2(c) Candidate 7

(© Constru/ct a Gantt chart, without float times, for this job. 3
(An aa{ditional grid, if required, can be found on page 16.)
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Higher Applications of Mathematics Question Paper 2022-23 Candidate Evidence

Question 3(a) Candidate 8

(a) State the type of data that best describes the number of dogs requiring
treatment for a flea infestation. 1

NU\P\U‘ :(5'-. 1 éﬁ!\jtmgmg ' P :—‘
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Question 3(b) Candidate 9

The student vet claims this graph proves that flea infestations are more common in
the warmer months across the UK.

(b) Explain why this claim is not valid. 1

This  Claem & not oed  as  Ewe
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Question 3(c) Candidate 10

The data gathered from Study 2 is shown in the table.

Number of dogs
Area Nurirl\"l;e;gtfegogs with a flea
p infestation
Urban Clinic |- . 213 | 30
Rural Clim"c , 156 43 _

(c) State a statistical test that would be appropriate to determine whether this
data provides evidence of a difference in flea infestations between urban and
rural areas.

An Opproprakl teot > & Z;wo S&Mf\(
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Question 3(d) Candidate 11

(d) State one part of the design of Study 2 that would be needed to ensure that
the assumptions required to perform the test in (c) are valid. 1

Tae  Number  of dot:y Wit o Plea

inforniNon” |
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Question 3(e) Candidate 12

To fit in with the student vet’s placements, the data from the urban clinic was

collected from July to September, and the data from the rural clinic was collected
from October to December.

(e) Explain how this may affect the conclusions of Study 2.
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Question 4(a) Candidate 13

Zac deposits £500 into a bank account on 1 January 2018, 1 January 2019, and
1 January 2020.

The bank pays interest into his account at the end of every year, using the following
annual effective rates:

= 2018 3.3%
« 2019 2.4%
= 2020 1.0%

He makes no withdrawals from his account.

(&) Calculate the balance in Zac’s account at the end of 2020.

500 500 00
1 3 [ —
i [ I( Bl peg
toon (% ¢ Jania © 1 jan 20 20
__ N 1 )
3 -39, 2-4°/ e
500 x1-g33 %« 1-02U X 1-0F = €534 -1¥ \ vo7L
S00 ¥ 1-024 X 1-01 = €517 -12 _ -
S00 » |-0j = £505 j = £i35L - 30
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Question 4(b) Candidate 14

On 1 January 2021 Zac deposits another £500 into his account.
He makes no further deposits into his account in 2021.

(b) Calculate the annual effective rate of interest needed in 2021 for the account
‘balance to be £2100 by the end of the year. 2

} (55630 (1800 =§2 016 30
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Question 4b Candidate 15

On 1 January 2021 Zac deposits ancther £500 into his account.
He makes no further deposits into his account in 2021.

(b) Calculate the annual effective rate of interest needed in 2021 for the account

balance to be £2100 by the end of the year.

00 500 500 ‘]00
bi 1
— I |
Janig Jantq Jano Jas-iu
33%e 24, Vo
End 6F 2020 = £1550 - 30 200 ~ Skt - 30

= 'S83 .70
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Question 4(b) Candidate 16

(b) Calculate the annuat effective rate of interest needed in 2021 for the account
balance to be £2100 by the end of the year.

5563 +500 = w0G( 3]
9100 = 2076.3( = [.02R4679 €

10663 x },Og,mmg 2 &/05
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Question 5(a) Candidate 17
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Question 5(b) Candidate 18

(b) Comment on the relationship between time and the predicted school roll up to
August 2031, 1

N C‘Ll Pupyis Ny ConChatly N\-WSA@
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Question 5(c)(i) Candidate 19

Ii S I B — i I ol - = s -

Number of Pupils

740 -

FIPPI ISP LSS
ivfﬁ*@*’%w@f "iﬁ*’é@‘“& e‘“‘? ‘&# *ﬁﬁ##" |

19
SQA | www.understandingstandards.org.uk 19 of 37



Higher Applications of Mathematics Question Paper 2022-23 Candidate Evidence

Question 5(c)(ii) Candidate 20

No graph constructed for 5c¢(i)

(i) Use your graph to determine whether the new capacity is suitable. 1

AU NS Copalpy & Quithble 6 Y Wereate 1
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Question 6(a) Candidate 21

6. The average price of petrol increased at the following annual effective rates:
* March 2018 to 2019:  2.1%

* March 2019 to 2020:  0.5%
* March 2020 to 2021:  2.0%

(@) Calculate the overall percentage increase in the average price of petrol over
the three years from March 2018 to March 2021.

>l X054 207 2467,

21
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Question 6(b) Candidate 22

{b) Hence calculate the average cost of filling a 45-litre tank with petrol in March
2018.

Qe of A;B%
|36a « 45 47 = (301256
o\15@ YIE =S¥ 5SS

= 25658 - Ls
L —
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Higher Applications of Mathematics

Question 6(b)

Question Paper 2022-23

Candidate 23

The average price of petrol in March 2021 was 136.4 pence per litre.

Candidate Evidence

(b) Hence calculate the average cost of filling a 45-litre tank with petrol in March

2018.
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Higher Applications of Mathematics

Question 7(a)(i)

Question Paper 2022-23

Candidate 24

Candidate Evidence

250

200

Back Sqaut
=
g

=
o
o

50

Statistical software output:

Strength and Conditioning

i |
S — I, - . §
y=1.9113x+36.639 : i

R2=0.6868 | i

Qi

- {

: % i

. i . i ! |

H T T o

§ i i :

: ! i 4

i | * |
0 10 20 30 40 50 60 70 80 90

Vertical Jump

SQA | www.understandingstandards.org.uk

24
24 of 37



Higher Applications of Mathematics Question Paper 2022-23 Candidate Evidence

Question 7(b)(i) Candidate 25

Statistical software output:

Statistical software output:
cor.test (jump, back)
Pearson's product-moment correlation

data: Jump and back
t = 7.6944, 4f = 27, p-value = 2.825e-03
alternative hypothesis: true correlation is not agual to 0
495 percent confidence interval:
0.6638573 0.9167773
sample astimates:
cor

0.8287274

Answer:

25
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Higher Applications of Mathematics Question Paper 2022-23 Candidate Evidence

Question 7(d) Candidate 26

Answer: Those with a higher squat weight will already be physically fit, meaning
their jump height will be higher due to their fitness. Increasing back squat
weight will not automatically make someone jump higher.

26
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Question 8(a) Candidate 27

(@) Calculate how much income tax Sophie expects to pay each year.

Al Gross Payz'ﬁIGOOxi?.
= £110600
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_ ADDITIONAL SPACE FOR ANSWERS'
RBoasic Lakr= 70 oF (£167296 ~ 2104 667
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Question 8(b) Candidate 28

Sophie’s pension fund earns an annual effective rate of interest of 10%.

(b) Calculate the expected value of Sophie’s pension fund immediately after the
third pension contribution is made.

Memihy Takiresk = (111077 =1

£\ x 2= E2bb

Qengion Fund Apar = K300
3 Conkruoukion

29
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Higher Applications of Mathematics

Question Paper 2022-23

Question 9(a) Candidate 29
4
5 Loan Repayment Schedule
6
7 Initial loan amount £ 15,000.00
8 Annual effective interest rate 9.50%
g Monthly effective interest rate 0.76%
10 Loan Period (months) 48
11 Monthly Repayment E 374.06
12 Final Repayment
13
Capital
Interest content| content of Loan
Repayment | of repayment | repayment | outstanding

14 Time (months)- (E) (E) (£) (£)
i5 0 o PRt 15,000.00
16 1 260.19 14,739.81
17 2 262.16 14,477.65
18 3 264.15 14,213.50
19 4 266.16 13,947.34
20 5 268.18 |  13,679.17
21 6 270.21 13,408.96
22 7 272.27 13,136.69
23 8 274,33 12,862.36
24 9 276.41 12,585.95
25 10 278.51 12,307.44
26 i1 280.63 12,026.81
27 12 374.06 91.30 282.76 11,744.05
28 13 374.06 89.16 284,90 11,459.15
29 14 374.06 86.99 287.07 11,172.08
30 15 374.06 84.81 289.25 10,882.84
31 16 374,06 82.62 291.44 10,591.40
32 17 374.06 80.40 293,66 10,297.74
33 18 374.06 78.18 295,88 10,001.86
34 19 374.06 75.93 298,13 9,703.73
35 20 374.06 73.67 300.39 9,403.34
36 21 374.06 71.39 302.67 9,100.67
37 22 374.06 69.09 304.97 8,795.70
38 23 374.06 66.77 307.29 8,488.41

|39 24 374.06 64,44 309.62 8,178.80
40 25 374.06 62.09 311.97 7,866,83
411 26 374.06 59.72 314,34 7,552.49
42 27 374.06 57.33 316.73 7,235.76
43 28 374.06 54,93 319.13 6,916.63
44 29 374.06 52,51 321.55 6,595.08
45 30 374.06 50.07 323.99 6,271.09
46 k)| 374.06 47 .61 326.45 5,944,64
47 32 374,06 45.13 328.93 5,615.71
48 i3 374,06 42,63 331.43 5,284.28
49 34 374,06 40.12 333.94 4,950.35
50 35 374.06 37.58 336.48 4,613.87
51 36 374.06 35.03 339.03 4,274.84
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Higher Applications of Mathematics

Question Paper 2022-23

Candidate Evidence

A B C £ F
1 Name:
2 SCN: |
3 Centre name;
4
52 37 374,06 32,45 341,61 3,933.23
53 38 374.06 29.86 344,20 3,589.03
54 39 374.06 27.25 346,81 3,242.22
55 40 374,06 24.61 349.45 2,892,77
56 4 174.06 21.96 352.10 2,540.67
57 4 374,06 19.29 354.77 2,185.90
58 43 374.06 16.59 357.47 1,828.43
59 44 374.06 13.88 360.18 1,468.26
60 45 374.06 11.15 362.91 1,105.35
61 46 374,06 8.39 365,67 739.68
62 47 374,06 5.62 368.44 371.24
63 48 374.06 2.82 371.24 0.00
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Higher Applications of Mathematics

Question Paper 2022-23

Candidate Evidence

Question 9(b) Candidate 30
° | ]
7 Initial loan amount £ 15,000.00
8 Annual effective interest rate 11.05%
9 | [Monthly effective interest rate 0.88%
10| |Loan Period (months) 48
11 Monthly Repayment £ 300.00
12| |Additional Payment £ 5,000.00
|13
Interest Capital
content of | content of Loan

Repayment | repayment | repayment | outstanding
14 Time (months) (£) (E) (€) (E)
s ) T ,» G ;‘ P -vl 15,000.00
16 1 300.00 131.55 168.45 14,831.55
17 2 300.00 130.07 169.93 14,661.62
18 3 300.00 128.58 171.42 14,490.20
19 4 300.00 127.08 172.92 14,317.28
20| 5 300.00 125.56 174.44 14,142.84
21 6 300.00 124.03 175.97 13,966.87
22 7 300.00 122.49 177.51 13,789.36
23 8 300.00 120.93 179.07 13,610.29
24 9 300.00 119.36 180.64 13,429.65
25 10 300.00 117.78 182.22 13,247.43
26 11 300.00 116.18 183.82 13,063.61
52 37 300.00 69.33 230.67 7,674.86
53 38 300.00 67.31 232.69 7,442.17
54 39 300.00 65.27 234.73 7,207.44
55 40 300.00 63.21 236.79 6,970.65
56 41 300.00 61.13 238.87 6,731.78
57 42 300.00 59.04 240.96 6,490.82
58 43° 300.00 56.92 243.08 6,247.74
59 44 300.00 54.79 245.21 6,002.53
60 45 300.00 52.64 247.36 5,755.17
61 46 300.00 50.47 249.53 5,505.64
62 47 300.00 48,28 251.72 5,253.92
63 48 5,300.00 46.08 5,253.92 -
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Higher Applications of Mathematics Question Paper 2022-23 Candidate Evidence

Question 9(c) Candidate 31

(c) State two reasons why Maria might decide to purchase the car using the bank
loan instead of the car dealership finance options. 2
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Question 10(a) Candidate 32

The 2020 study found that the population of mountain gorillas had increased to
1004,

An expert has stated that if the mountain gorilla population in the Virunga

Mountains continues to grow exponentially there will be 1600 gorillas by the year
2032,

(@) Determine if the expert’s statement is correct.
Give a reason for your answer. 2

1004~ 6%0
—’22” 6 x\00= 4T (5% =23

2020 ~200% -[jlé—gx k@cﬁ (7% Yok

= YZ_\CJJ(E; 100 m{(g(‘_,g oﬁ: \:g t‘,%g%&ﬁ\? ol
\Oohl 78 Log=\1%2 Lok
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Question 10(a) Candidate 33

The 2020 study found that the population of mountain gorillas had increased to
1004.

An expert.has.stated that if the mountain gorilla population in the Virunga

Mountains continues to grow exponentially there will be 1600 gorillas by the year
2032.

(@ Determine if the expert’s statement is correct.
Give a reason for your answer. 2

2005 ~ 680 Gerllod 1oy —~G8G
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Question 10(b) Candidate 34
A typical adult mountain gorilla eats 30 kg of food per day.

(b} Estimate the maximum amount of termites.and ants (in kg) that a typical
mountain gorilla will eat during their adult lifetime.

State any assumptions you have made. 3
L(,‘x SCN = ES ﬂew" )
DOx DS x WwdS= 33D, 160 )ag no@

We  Eme .
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Question 10(b) Candidate 35
A typical adult mountain gorilla eats 30 kg of food.per day:®

(b) Estimate the maximum amount of termites@nd ants (in kg) that a typical
mountain gorilla will eat during their adg‘ltali;fetime.

State any assumptions you have made. =~ @
?_ E]

Aow't e Trme = 2@‘_‘3%.

30k3 dd,\"\j
RO2ET = ’IOOJJ'ij* \yeow(ﬂ
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