Mock Exam
National

Qualifications Applications of Mathematics

Paper 2

Duration — 1 hour 40 minutes

Fill in these boxes and read what is printed below.

Full name of centre Town

S O LT ONS

Forename(s) Surname Number of seat

Date of birth
Day Month Year Scottish candidate number

Total marks — 55

Attempt ALL questions.

You may use a calculator.

To earn full marks you must show your working in your answers.
State the units for your answer where appropriate.

Write your answers clearly in the spaces provided in this booklet. Additional space for answers is
provided at the end of this booklet. If you use this space you must clearly identify the question
number you are attempting.

Use blue or black ink.

Before leaving the examination room you must give this booklet to the Invigilator; if you do not,
you may lose all the marks for this paper.



FORMULAE LIST

Circumference of a circle C=nd

. 2
Area of a circle A=mnr

Theorem of Pythagoras

¢ a*+b*=c*
b
.

a
Volume of a cylinder V =nr’h
Volume of a prism V=A4h
Volume of a cone V= %nrzh
Volume of a sphere V=4’

S(x-%)

Standard deviation S =

2 (Zx)*

__  where n is the sample size.
n—1

or s=

Gradient

vertical
height

vertical height
horizontal distance

gradient =
horizontal distance
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lain bought a new car for £15000 in January 2020.
In January 2021 and January 2022, the value of the car depreciated by 3.5%.
In January 2023, the value of the car appreciated by 1.3%.
(a) Calculate the value of the car in January 2023.
Give your answer to 3 significant figures. 4

VAR
000 x 0-915" x |- 013 ¥
= L kiyq. q Ve by Yoo,
s QMIOO (3 JH‘/«-( Jon 2020 Ly 3S
Jan 2021 - 1294%-3%
Jon 2007 . Wl49q.q0

lain sells his car in March 2023 for £8500.

(b) Calculate the percentage loss lain has made on the car. 2

loss = 26500 Ve

5800 10 = 43-3..7

(S600

i
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MARKS

2. A fast food restaurant is recording how long it takes, in seconds, for customers
to place their order.

The times for 6 customers are as follows.
83 87 88 90 85 86
For these times, calculate:

(@) (i) the mean 1 < Sjj_ - 8-S |/( 1
G

(i) the standard deviation

3
x z-x (X-%)
g3 31-50.5 < -1.5 (-1-8) = j2.25
L O R Y AR A
§C £ - g5 = -o's  (-0:5) =0-28 /) SO
F  er-vres =0y 0 st= o-2s
(1

§¢ — 8%+ = |-T (-sZ = 2-28 243 s
g 90 - & -§ =~ - 2.52 - |z-2S

Sex-a) = 298 - Z'L'/q

"

The fast food restaurant decides to install self-service machines to help
improve the time it takes for customers to place their order.

The mean time to place an order is now 78 seconds and the standard deviation
is 3.2 seconds.

(b) Make two valid comments comparing the order times before and after
the self-service machines are installed.

2
On avemge, the drde by afle Mo sell - peroca /e
Machants  cvz. wialled  are Fas)er.
The grder hvw) alle U sel[ - peruca modanes  ovR
'\J\Sh\\&o\ @ \ess S?r&od )\zss Joneo - n/ 6 [Turn over
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3. Liza had a work meeting in Manchester.

(a) She travelled from home to her meeting by car.
e She arrived at her meeting at 13:30

e She travelled 207 miles to her meeting at an average speed of 60
miles per hour

e She stopped for 20 minutes to get coffee

Calculate what time Liza left home. 4
~ ey 2% o :
T= Jo% B ol
T= 2USha v 0q:u3 118
. . /
12 Shrs 2% miws . Liza e}y howa ob 00(()‘4_3
4

(b) Liza is planning her journey back home.

She knows that

¢ her house is 207 miles away from where her meeting is being held
o her car will cover an average of 60 kilometres per gallon of fuel

e her car has 25 litres of fuel in its tank.

Determine whether Liza has enough fuel to make the journey back home
without stopping for fuel on the way.

1 mile = 1.609 km 20% X (-£o9 = 333 ‘M\\/’
1 gallon = 4.545 litres
CML\-U) b1 LM)

|+ 4.sus = 0-22 Ja\kms

Vi (W — aalhe
O 2z x2S = S-S 3&“0’“1 ( JGL M\)

60X S°S = 220 km /i

Lize W\ nged b s\w o &wl on SWe npedn b hawer
N ammoe Mon s U oM b ‘/‘-f
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MARKS

4. Brian earns £55,000 per annum.

National Insurance is calculated on a person’s salary before deductions such as
pension contributions.

National Insurance rates

Up to £12,576 0%

From £12,576 to £50,268 12%

Over £50,268 2%

(a) Calculate Brian’s annual National Insurance payment. 3
£3%630L 24332
o/. 127. z/.
1257 0%y SS00O

7 4 37647 = LUsRow I Rl NT
vl 4 4T o pautk, = Lyel3- (8

Brian pays 10.9% of his annual salary into his pension.
His annual income tax is £9501.24.

Brian is paid in 12 equal monthly instalments.

(b) Calculate Brian’s monthly net pay.

2
p@\ssgo' bl deduchonn
lo-a/. ¢ SO0 S9U3 + G46I2.4F + Asol-2¢
= éS"lﬂ(-/‘,t s éz_o“zqy\

Nel pay
Aaawek > SS000 =~ 20113-92 = 24 §§ £ 0§
Methy:  2€F6.0% + 12 = L2uap.sl

Y
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5. Boxes are loaded into a shipping container.

The dimensions of each box and the internal dimensions of a large cardboard
box are shown below in the diagrams.

The boxes must be packed upright in the shipping container and must all be
aligned in the same direction.

(a) Calculate the maximum number of boxes that can be packed into the
shipping container. 3

L & 7 hie)

2Socm 200cm [ SOCom
@ 180 = 25 900 = 40 (fo= 25 TxWLx6
= Fl.. = 72§ - 6 - 924

N
DN

@ 50 4o 900 : 3§ (86 =75 bx2sxb
= = 2§-%}... - 20

Mox = a2t fues
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5. (continued)

(b) It takes 5 people 4 hours to pack the boxes into the shipping container.

The boxes are packed into the shipping container at the same rate.

Calculate how long it will take 8 people to pack the boxes into the
shipping container.

Give your answer in hours and minutes. 3
5 peof\ﬂ. — Lk hous
| pen — Lk x5 -
peston 20 hows A

Vi

fpeup\z — 20-Y = 2.5 b

l'ﬂfs 30 mins- '/3

6. A 4-pint carton of milk is equivalent to 2.272 litres.

Complete the label below to show how many litres are in a 6-pint carton of
milk.

4 pints 6 pints
2.272livres | SAUNAentto |0 el | A
2
, paat = 0-568§ Lkwt/,
6punb = 056 x 6 = 3.40¢ Lhes
[Turn over
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7. Gillian is hosting a party for her son.

She buys a 2 litre bottle of undiluted orange juice.

e The 2 litre bottle of undiluted orange juice has to be mixed with
4 times the amount of water

e The diluted juice is poured into cylindrical glasses with a radius of 5
centimetres and height 9 centimetres

e A1 centimetre gap is left at the top of each glass.

Calculate the maximum number of glasses of juice Gillian can fill with juice. 5

2 Lo unddded  wie + F e wiw
= 0 W dlded e

V= 2
T " x 8% 62€-3 ml o juia

V = éix-2m34 N glass

0 lkes = [0 000mE

A
(0000 = 6282 = [$-9...

Mox ne o) 9[0«&!@) = ).
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8. A garage sells 150 cars in a given month.
The bar chart below shows how many cars of each type are sold.

MARKS

70 TTTTTT
|ENEEN|
60
©
S 50
8 40
Y
S}
o 30
0
E
= 20
10
0
Astra Golf Fiesta
Car Type
Construct a pie chart to show this information. 3
Types of cars sold
4
Asha Goll, Hesta
3 _ e ~127°
S22 w2e0= b3S 140 = 1568 S8 x 340 21388
1So 1S6 1O
[Turn over
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10.

MARKS

Claire makes and sells bars of soap.

At a local market, Claire sells 50 bars of soap.

Each bar of soap costs £5.25.

The materials to make the 50 bars of soap cost £70.

Claire must pay for her stall at the market. Her fee is 6% of her total sales.

Calculate Claire’s total profit. 3
Sales = 5. ISXS0 = £267-50 ‘/l Y
_ Tolal
tee - b d, 261-50 = £15-FS /1_ P'bk
= 2250 -15-3Fs —FO
COSL k mer So - Lq’b
< = L. IS 4

A laptop in the UK costs £499.
In the United States, the same laptop costs $549 + sales tax.

The sales tax in the United States is approximately 5.1%.
Postage from the United States costs approximately $80.

Determine whether it would be cheaper to buy the laptop in the UK or in the
United States.

Justify your answer by calculation.

£1=$1.24 3
ga\-cs ‘('ka = C I t)v Sua - $2_8

Vi
P\ @ = Ssyas 2y L g0 = $bSF

A
68} = 2w = L2 ey
4
b is £30-54  oopy b by M labp w e U

[Turn over

page 11

DO NOT
WRITE IN
THIS
MARGIN




MARKS
11. A homeowner is building an extension to her house by building a room in the
loft and adding a window.
A cross section of the window is shown below.
length
| ] A
0.3m
P
13m|
[~
2.6 m
v V

Calculate the perimeter of the loft window.

4
N LA
R’l

(¥

S- 26

L 24m 4

Pe‘f(fwl)&f ol  window

2.6 403 +2.4 +1:3
66 m.
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12. A semi-circular window in a church is made from three identical panes of
glass.

One pane of glass is damaged as shown in the diagram below.

35cm

The specialist glass required can only be bought in multiples of 10 cm? and
costs £4.80 per 10 cm?.

Calculate the cost of replacing the damaged panel. 4
B, r, ,V,
A'T‘-XKS'-’Z A—(%c[, Aowoaeﬁ\ PWDl
A= 19242 = (924-2 % 3
= Lyl Uepme v
Ly | Socn?
n2odaed..
65 PWh 01, IFCC}@,'A)'/
jlcm razdod

/2
(S x4.& = L1212 S

[END OF QUESTION PAPER]
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