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1Essential Maths Skills for AS/A-level Business

1  Key mathematical skills

Averages
Guided question (p.7)

1  a Step 1: 75 000 + 80 000 + 105 000 + 115 000 = £375 000

Step 2: £375000

4
 = £93 750

  b Step 1: 80 000 + 90 000 + 100 000 + 130 000 = £400 000

 Step 2: £400000

4
 = £100 000

  c Bradford and Leeds

Practice questions (p.7)
2  a Step 1: 135 + 40 + 95 = 270 

Step 2: 270

3
 = 90 stores

  b Step 1: 135 + 40 + 95 + 6 = 276

Step 2: 276

4
 = 69 stores

3 Step 1: 7 + 8 + 10 + 5 = 30

 Step 2: 30

4
 = 7.5 days

4 If the average across the five departments was £15 000, total spending by all 
departments must have been (15 000 × 5) = £75 000. The other four departments 
account for £55 000 of that spending, which means the sales team must have spent 
(£75 000 − £55 000) = £20 000.

Fractions
Guided questions (p.9)

1  a 1500 ÷ 5 = 300 units

  b Step 1: 5600 ÷ 7 = 800
Step 2: 800 × 2 = 1600 units

  c 3600 ÷ 6 = 600 units

  d Step 1: 7200 ÷ 9 = 800
Step 2: 800 × 2 = 1600 units



2Essential Maths Skills for AS/A-level Business

2  a 15 ÷ 3 = 5 sweets

   b 15 ÷ 5 = 3 fudge
  c Step 1: 15 ÷ 5 = 3

     Step 2: 3 × 2 = 6 orange sweets

   d Step 1: 5 + 6 + 3 = 14 sweets from caramel, orange and fudge
Step 2: the box size is 15. 15 − 14 = 1 sweet must be strawberry per box

e 1

15
 because the box size is 15 sweets but only one should be a strawberry sweet.

  f Step 1: 5 caramel sweets per box
Step 2: 1000 × 5 = 5000 caramel sweets

Practice questions (p.10)
3  a One ninth = 252 ÷ 9 = 28

Two ninths = 28 × 2 = 56 employees

  b Yes, as they have more than the 40 staff required.

c 1

4
 of employees arrived at work. 

63 ÷ 252 = 0.25 (This is a quarter of one.)
4  a 7.50 ÷ 3 = 2.50

New hourly wage rate = 7.50 + 2.50 = £10 per hour

  b Original earnings per week = 7.50 × 16 = £120
Earnings if she takes the promotion = 10 × 16 = £160
Her weekly wage would increase by £40 per week (160 − 120).

5  a 1

5
 = 3 kg

4

5
 = 3 × 4 = 12 kg

  b 3 ÷ 2 = 1.5 kg flour wasted out of 15 kg, i.e. one tenth of the available flour was 

wasted 1

10







.

Ratios
Guided question (p.11)

1  a Step 1: 1000 ÷ 4 = 250
Step 2: 250 × 3 = 750 individual members

  b Step 1: find the revenue from corporate membership: 250 × 15 = £3750
Step 2: individual members pay 15 × 2 = £30 per month
Money earned from individual membership is £30 × 750 = £22 500
Step 3: add the revenue from corporate membership and individual membership:
3750 + 22 500 = £26 250
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Practice questions (p.12)
2 600 : 40, which in its simplest form is 15 : 1 (by dividing both sides by 40)

3  a £2500 × 2 = £5000

  b £2500 × 3 = £7500 
Alternatively this can be calculated by adding the gas bill (£2500) to the electricity 
bill, calculated in part a.

4 One part equals £12 000 ÷ 5 = £2400
 Three parts equal £2400 × 3 = £7200
5 1 : 1

6  a 64 : 8 which, in its simplest form is 8 : 1 (by dividing both sides by 8)

  b No, it doesn’t have enough adverts. The ratio of 7 : 2 indicates 16 pages of adverts 
are needed. There are 9 ‘parts’ in the ratio. 1 part = 8 pages. 2 parts = 16 pages. The 
newspaper only has 8 pages of adverts. It needs double this number of pages.

  c They might not have enough money from advertisers to be profitable. They might 
have to raise the price of their newspaper instead.

Percentages
Guided questions (p.14)

1 300

800
 100 37.5%× =

2 Step 1: 100% = 2400
Step 2: 1% = 24 products
Step 3: 3% = 72 products

Practice questions (p.15)
3 Total number of employees = 130

Sales department is (2 ÷ 130) × 100 = 1.54%

4 Biscuit A’s percentage of weight that is chocolate = (3 ÷ 16) × 100 = 18.75%. This is 
unacceptable by the firm’s guidelines.
Biscuit B’s percentage of weight that is chocolate = (3.7 ÷ 17) × 100 = 21.76%. This is 
acceptable by the firm’s guidelines.
Biscuit C’s percentage of weight that is chocolate = (3.8 ÷ 16.5) × 100 = 23.03%. This 
is unacceptable by the firm’s guidelines.

5  a  100 − (13 + 24 + 17 + 5 + 20) = 21%

  b 13% = £26 000
1% = £2000
100% = £200 000

  c 2000 × 20 = £40 000
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6  a 45% = £2970
1% = £66
100% = £6600

  b 1% = £66
20% = £1320 rent cost per week
£1320 × 52 = £68 640 rent cost per year (Assuming 52 weeks in a year. Technically 
there are 52 weeks and 1 day in most years.)

  c Original weekly cost = £6600
Amount rent cost has fallen by = 1320 ÷ 2 = £660
New total weekly costs = 6600 − 660 = £5940

Percentage change
Guided questions (p.18)

1  a 8 9

9

−







  × 100 = 11.11% decrease

  b  Step 1: 12 − 15 = −3

Step 2: × = −−
100 20%

3

15

  c  Step 1: 14 − 20 = −6

Step 2: × = −−
 100 30%

6

20

2  a Step 1: 1% = 5.5 bikes

Step 2: 12% = 66 bikes

Step 3: number of bikes sold = 66 + 550 = 616 bikes

  b 400 430

430
100 6.98%

− × = −

  c Step 1: 420 ÷ 105 = 4
Step 2: 4 × 100 = 400

Practice questions (p.19)
3  68000 65000

65000
100 4.62%

− × =

4  a 1% = £0.9
20% = £18
New price = 90 + 18 = £108

  b 18 × 30 = £540
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5  a × = −25000 – 34000

34000
  100 26.47%

  b 1% = £340
35% = £11 900
Spending should have fallen to 34 000 − 11 900 = £22 100

6  a i  1%: £50 ÷ 100 = £0.5
13%: £0.5 × 13 = £6.50
Discount = £6.50
New jeans price = £50 – £6.50 = £43.50

   ii  1% = £0.34
Discount = £5.10
New skirt price = £28.90

   iii  1% = £0.12
Discount = £1.50
New t-shirt price = £10.50

  b i  1%: £90 ÷ 90 = £1
£1 × 100 = £100

   ii  1%: £30 ÷ 80 = £0.375
£0.375 × 100 = £37.50

   iii  1%: £90 ÷ 60 = £1.50
£1.50 × 100 = £150

7  a 1250

100
 × 14 = 175 people

  b 1300

100
 × 15 = 195 people

  c 195 175

175

−  × 100 = 11.43%

Interpreting graphs
Guided question (p.22)

1  a Step 1: 12 502 ÷ 19 = 658 journeys

Step 2: 658 × 23 = 15 134 journeys

  b  Step 1: 31 − 23 = 8%

Step 2: 658 × 8 = 5264 journeys
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Practice questions (p.22)
2  a 120 000 + 110 000 + 125 000 + 150 000 + 160 000 + 170 000 = 835 000

835 000 ÷ 6 = 139 166.67 (note that the number of parcels on the y axis is given in 
thousands)

  b 20

120
 100 16.67%× =

  c 110

150
 100 73.33%× =

  d There is a direct relationship — as the number of deliveries rises, the number of 
late deliveries also rises as a percentage of total deliveries.

  e Possibly the business does not have enough staff/vans or other resources to cope 
with demand and meet deadlines in busy months such as October, leading to more 
late deliveries.

3  a 2013 and 2014. Note, sales revenue did not fall in 2011 — it increased by 2%, just 
at a slower rate than the previous year. In 2015 sales revenue neither increased nor 
decreased — it grew by 0%.

  b 1% of £700 000 is £7000, so sales revenue in 2012 was £707 000.

  c 2012. This is because sales revenue increased year on year, up to that point. It then 
dropped and did not exceed 0% again.

Interpreting index numbers
Guided question (p.24)

1  a  103.5 − 100 = 3.5% increase 

  b 
−





×106 103.5

103.5
 100  = 2.42%

  c 
−





× = −99 102 

102
 100 2.94%
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Practice questions (p.25)
2  a −





125 110 

110
× 100 = 13.64% increase

  b −





110 90 

90

× 100 = 22.22% increase

  c On its own, it means very little. It is the base year, so any future changes in share 
prices are shown with respect to 2012’s number. You can tell, for example, that 
share prices fell by 10% the following year.

3  a Steel prices fell continuously in the period shown. The rate at which the steel 
prices fell slowed in 2016.

  b i  10% increase

ii 
−





105 110 

110  
× 100 = 4.55% decrease

iii  No change, 0%

  c The index numbers here only show the relative price changes for each commodity 
compared to its own base year. Changes in relation to each other are not shown. 
The initial price is not known. For example, we know steel is cheaper than it was 
at the start of the period shown, but it could have had a far higher starting price 
compared to the other commodities.

  d The chart might be useful in helping businesses make predictions about their 
costs. For example, a car company may see the downward trend in steel and 
expect this to continue. They may be able to lower their prices as a result. Firms 
selling oil, steel and copper will also want to know how the world prices for these 
are changing so they can forecast their profits.
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2  Finance

Costs
Guided question (p.27)

1  a Step 1: monthly fixed costs = £18 000 ÷ 12 = £1500

Step 2: total variable cost = £0.25 × 1000 = £250

Step 3: £1500 + £250 = £1750

  b £1750 ÷ 1000 = £1.75

Practice questions (p.28)
2  a i  Total variable cost: × =£4.23 100000 £423000

 Total costs: £45 000 + £423 000 = £468 000

 £468 000 ÷ 100 000 = £4.68

ii  £45 000 + £516 060 = £561 060

 £561 060 ÷ 122 000 = £4.59885 (rounded to £4.60)

iii £45 000 + £592 200 = £637 200

 £637 200 ÷ 140 000 = £4.55142 (rounded to £4.55)

  b 2.75% decrease (using unrounded figures)

2.78% decrease (using rounded figures)

  c The fixed costs have remained the same but are now divided by more units, 
reducing average costs.

  d Larger firms may be able to negotiate better deals with suppliers so variable costs 
could fall as the firm grows. Technological changes could reduce costs over time. 
Costs tend to rise over time in line with inflation (the general increase in the level 
of prices in an economy). Other changes, e.g. to fuel prices or labour productivity, 
are likely over time.

3  a £57 000 + £65 000 = £122 000

£122 000 ÷ 100 000 = £1.22

  b New fixed costs = £64 410

£64 410 + £65 000 = £129 410

£129 410 ÷ 100 000 = £1.2941 (rounded to £1.29) 

  c 0.0741 

1.22
 100 6.07% increase× =
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 (Note that if you use unrounded figures you will get quite a different answer of 
5.74% which highlights the importance of using unrounded figures when doing 
calculations.)

4  a 6.70 × 20 000 = £134 000

  b £265 000 − £134 000 = £131 000

Revenue
Guided question (p.29)

1  a £4.50 × £4700 = £21 150

  b £20 800 ÷ £5 = 4160 visits made

  c £24 954 ÷ 4159 = £6

Practice questions (p.29)
2 Revenue from selling small caravans = £14 750 × 289 = £4 262 750

Revenue from selling large caravans = £18 000 × 460 = £8 280 000

Revenue from selling deluxe caravans = £22 000 × 156 = £3 432 000

Total revenue = £4 262 750 + £8 280 000 + £3 432 000 = £15 974 750

3 4000 × £50 = £200 000 (ignore the information on costs)

4  a Revenue in 2014: £1 × 72 156 = £72 156

Revenue in 2015: £1.15 × 71 985 = £82 782.75

Revenue in 2016: £1.24 × 70 883 = £87 894.92

2016 had the highest revenue.

  b £87 894.92 + £82 782.75 + £72 156 = £242 833.67

 £242 833.67 ÷ 3 = £80 944.56 

c As price rises, the quantity sold falls which makes sense as fewer people will be 
willing to buy at a higher price. However, the fall in sales is a smaller proportion 
than the rise in price, indicating price inelastic demand (you will study this later, 
if you have not already). This may be because the firm is selling the only local 
newspaper in the area, so people are less sensitive to a change in price.

  d On the one hand, it has increased prices substantially (an increase of 24% over two 
years) so perhaps it should not increase them again for a few years. Alternatively, 
the price rises have increased revenue for the last few years — it appears to be a 
successful strategy.

  e Without information on costs, it cannot be decided which year was most 
profitable. Even though revenue has risen, costs could have also risen at a  
faster rate.
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Profit
Guided questions (p.31)

1  a £2.9 m − £1.1m = £1.8m

b £1.8m − £0.9m = £0.9m†

  c Step 1: £0.9m + £0.1m = £1m

  Step 2: £1m − £0.04m − £0.18 m = £0.78 m

2 Step 1: calculate total revenue: 10 000 × £9 = £90 000

Step 2: calculate cost of goods sold: 10 000 × £3 = £30 000

Step 3: calculate gross profit: 90 000 − £30 000 = £60 000

Step 4: operating profit = £60 000 − £78 000 = − £18 000 (i.e. a loss of £18 000)

Practice questions (p.32)
3  a i  1.78 1.46

1.46
100 21.92%

− × = %

ii  1 0.9

0.9
100 11.11%

− × = %

  b Selling more units, perhaps at a higher price (if there is price inelastic demand). 
There may have been a fall in the cost of goods sold, e.g. cheaper raw materials or 
more efficient production.

c i   Last year’s operating expenses can be calculated by:  
gross profit − operating profit = £1.46m − £0.9m = £0.56m

   This year’s operating expenses = £1.78m − £1m = £0.78m
  Operating expenses have risen by £0.22m.

ii  Higher overheads, e.g. higher rent costs or marketing. Spending on an 
advertising campaign could explain the rise in gross profit, i.e. if more units 
have been sold.

4  a New sales turnover = £164 980

Gross profit = £164 980 − £85 000 = £79 980

  b  Operating profit = £79 980 − £97 500 = −£17 520

  c  –£17 520 + £25 000 − £2000 − £1000 = £4480

5  a 130 105

105
  100 23.81%

− × =

  b i  £70 000 − £25 000 = £45 000

ii  £45 000 − £40 000 = £5000

  c i  Sales revenue in 2016 = £105 000

 Cost of goods sold in 2016 = £32 500

  Gross profit = £105 000 − £32 500 = £72 500
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   ii Other operating expenses in 2016 = £44 000
  Operating profit = £72 500 − £44 000 = £28 500

d Revenue has increased at a faster rate and so gross and operating profit have both 
increased. A rise in cost of goods sold is natural as more output is perhaps being 
sold. Higher operating expenses are also likely, e.g. the firm may have required a 
larger premises due to higher revenue.

Profit margins
Guided questions (p.35)

1  a Step 1: calculate the firm’s revenue: 85 000 × £2 = £170 000

Step 2: £170 000 − £60 000 = £110 000

Step 3: ×−
 100

 (170000 £60000)

170 000
= 64.71%

  b Step 1: £110 000 − £40 000 = £70 000

Step 2: ×−
 100

 (110000 40000)

170000
= 41.18%

2  1% of £14 500 = £145

 70% of £14 500 = £10 150

Practice questions (p.35)
3  Table A.1

Flotel plc Ultimate Inns plc

Gross profit margin 55.88% 65.52%

Operating profit margin 38.24% 43.10%

Net profit margin 29.41% 31.03%

Though Flotel made more operating and net profit (profit for the year), Ultimate Inns 
plc seems to have better control over its costs and profitability as it has higher profit 
margins.

4 First calculate 1% of £950 000 by dividing by 100 to get £9500.

  a £9500 × 35 = £332 500

  b  £9500 × 12.2 = £115 900

  c  £9500 × 9 = £85 500

5  a Last year’s gross profit margin: ×−
 100 =

(35 490 4200)

35 490
 88.1656…%  

This year’s gross profit margin: ×−
  100 =

(39 440 5000)

39 440
 87.3225…%

Change in gross profit margin is minimal: 0.84 percentage points (0.85 percentage 
points if you are using rounded figures).
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  b Last year’s operating profit margin: ×−
 100 =

(35 490 35200)

35 490
 0.8171…% (0.82% to 2 d.p.)

This year’s operating profit margin: ×−
  100 =

(39440 38 000)

39440
 3.6511…% (3.65% to 2 d.p.)

Operating profit margin has improved by 2.83 percentage points.

6 23% of the sales revenue = £37 789

1% = £1643

100% = £164 300

7 Trendsetter Ltd’s gross profit margin is ×−
 100

(90000 50000)

90000
= 44.44%

Industry average = =+ + + + +
 39.36%

44.44 40 33.7 51 23 44

6

Trendsetter’s gross profit margin is substantially above the industry average  
(over five percentage points higher).

Contribution
Guided questions (p.38)

1  a  £2.90 − £1.35 = £1.55 contribution per unit

  b £1.55 × 30 000 = £46 500

  c  £46 500 − £41 000 = £5500 profit

2  a Step 1: difference between the selling price and the unit contribution is the 
variable cost per unit: £0.75

Step 2: £0.75 × 20 000 = £15 000

  b Step 1: total contribution = £1.25 × 20 000 = £25 000

Step 2: fixed costs = £25 000 − £5000 = £20 000

Practice questions (p.38)
3  a  £1.40 − £0.50 = £0.90

  b £0.90 × 574 = £516.60

  c One seventh = 574 ÷ 7 = 82

Two sevenths = 82 × 2 = 164 ice creams sold

  d 164 × £0.9 = £147.60

  e Saturday’s profit = £516.60 − 100 = £416.60

Sunday’s profit = £147.60 − £100 = £47.60

Profit fell by £369 from Saturday to Sunday.

4  a  £2.21 − £1.70 = £0.51

  b £0.51 × 3500 = £1785
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5 Total contribution = £2.78 × 25 000 = £69 500

Profit = £69 500 − £80 000 = −£10 500 (a loss)

6 Total revenue = £62.50 × 1000 = £62 500

Fixed costs + profit = £35 000

Total variable costs = £62 500 − £35 000 = £27 500

Variable cost per member = £27 500 ÷ 1000 = £27.50

Contribution per member = £62.50 − £27.50 = £35

Break-even
Guided questions (p.41)

1  a Step 1: contribution per unit = £13 − £8 = £5

Step 2: break-even output = £34 000 ÷ £5 = 6800 units

  b  7100 − 6800 = 300 units

2 £6 × 1000 = £6000

Practice questions (p.42)
3  a 

−
£100000

£1000 £500
 = 200 units

  b  250 − 200 = 50 units

4  a  £650 000 − £450 000 = £200 000 loss

  b  1 050 000 − £850 000 = £200 000 profit

  c 50 000 units

  d zero

  e It rises to 60 000 (an increase of 10 000 units)

5  a Initial break-even point = 
£20000

£750 £250−  = 40 removals

New break-even point would be £24000

£750 £250−
 = 48 removals

The break-even point increases by eight home removals.

  b New break-even point would be £20000

£1000 £250−
 = 26.67 removals

Break-even point falls by 13.33… home removals

  c £20000

£750 £125−
 = 32 removals

The break-even point decreases by eight home removals.

6  a From zero to 5999 units

  b  10 000 − 6000 = 4000 units

  c £60 000 

  d Total revenue at 10 000 units is £240 000. Total variable costs at 10 000 units is £90 000. 

Total contribution = £240 000 − £90 000 = £150 000
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7 With its current costs and prices this business cannot break even because the price is 
lower than the variable costs. She must charge more than her variable costs to have a 
chance of breaking even.

Budgets and variance analysis
Guided questions (p.44)

1  a  Step 1: 1% of the shoe department’s budget is £36 000 ÷ 100 = £360

Step 2: 102.2% of the shoe department’s budget = £360 × 102.2 = £36 792

  b Step 1: £31 000 ÷ 100 = £310

Step 2: 102.2 × £310 = £31 682

  c 1% of last year’s budget = £98 760 ÷ 100 = £987.6

£987.6 × 102.2 = £100 932.72

2  a  Step 1: Stourport-on-Severn: £1.8m − £1.1m = £0.7m

Kidderminster: £2.1m − £1.8m = £0.3m

Dudley: £1.7m − £1m = £0.7m

Step 2: total profit budget = £0.7m + £0.7m + £0.3m = £1.7m

  b  Step 1: Stourport-on-Severn: £1.5m − £1.1m = £0.4m

Kidderminster: £1.6m − £0.9m = £0.7m

Dudley: £1.7m − £0.8m = £0.9m

Step 2: £0.4m + £0.7m + £0.9m = £2m

  c  Step 1: £2m − £1.7m = £0.3m

Step 2: this is a favourable variance so means more profit for the business.

Practice questions (p.45)
3  a £10 000 + £2560 = £12 560

  b  £3200 − £2500 = £700 adverse

  c The £2560 favourable income variance more than covers the adverse expenditure 
variance so overall profit is higher than budgeted.

4  a £96 000 : £60 000 and in its simplest form £8 : £5

  b Actual income: £120 960 

Income variance: £120 960 − £96 000 = £24 960 favourable

  c Actual expenditure: £67 200

Expenditure variance: £67 200 − £60 000 = £7200 adverse

  d  £24 960 − £7200 = £17 760 favourable
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5  a 1% = £12 000 ÷ 100 = £120

103% = £12 360

  b 1% = £19 000 ÷ 100 = £190 

£190 × 111 = £21 090

  c 1% of new expenditure budget is £12 360 ÷ 100 = £123.60

40% = £123.60 × 40 = £4944

  d Actual expenditure = £12 360 + £5000 = £17 360

Profit budget = £21 090 − £12 360 = £8730

Actual profit = £8730 + £3000 = £11 730

Actual income = £17 360 + £11 730 = £29 090

6  a i  Budget profit: £4m − £2.8m = £1.2m

  Actual profit: £3.8m − £3m = £0.8m

  Profit variance: £1.2m − £0.8m = £0.4m adverse

 ii    Budget profit: £8m − £0.9m = £7.1m

  Actual profit: £5m − £2m = £3m

Profit variance: £7.1m − £3m = £4.1m adverse

iii  Budget profit: £3.5m − £2m = £1.5m

Actual profit: £3.5m − £1.9m = £1.6m

Profit variance: £1.5m − £1.6m = £0.1m favourable

iv  Budget profit: £3.7m − £2.5m = £1.2m

Actual profit: £3.8m − £2.8m = £1m

Profit variance: £0.2m adverse

  b Wells was given double London’s income budget despite being a much smaller 
city. Wells was also given a very small expenditure budget with which to generate the 
high income. Wells did generate the highest income (by £1.2m) and had the second to 
smallest expenditure figure. Perhaps the budgets should be reassessed here.

Cash-flow forecasting
Guided questions (p.48)

1  a  £18 000 − £30 000 = (£12 000)

  b £8000 (the same as April’s closing balance)

  c  £8000 − £12 000 = (£4000)

2 Step 1: £900 + £500 = £1400

Step 2: £300 − £1400 = (£1100)

Step 3: £1500 − £1100 = £400

(£500 less than previously expected due to £500 higher outflows)
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Practice questions (p.49)
3 A = £5950 (the same as January’s closing balance)

B = £3000 (total cash inflows are £3000. None came from the bank loan, so all must 
be from sales revenue)

C = £2000 + £1500 + £900 + £150 + £125 = £4675

D = £3000 − £4675 = (£1675)

E = £5950 − £1675 = £4275

F = £4275 (the same as February’s closing balance)

G = £4000 + £0 = £4000

H = £2500 + £1600 + £900 + £150 + £125 = £5275

I = £4000 − £5275 = (£1275)

J = £4275 − £1275 = £3000

4  a i  Net cash flow: £8000 − £7500 = £500

    Net cash flow + opening balance = £500 + (£20 000) = (£19 500)

ii  Opening balance: (£19 500) (the same as September’s closing balance)

    Total cash outflows: £3500 + £1600 + £3000 = £8100

      Net cash flow: £10 000 − £8100 = £1900

    Net cash flow + opening balance = £1900 + (£19 500) = (£17 600)

   iii Opening balance: (£17 600) (the same as October’s closing balance)

    Total cash outflows: £4000 + £1700 + £3000 = £8700

      Net cash flow: £12 000 − £8700 = £3300

    Net cash flow + opening balance = £3300 + (£17 600) = (£14 300)

   iv Opening balance: (£14 300) (the same as November’s closing balance)

    Total cash outflows: £4000 + £1800 + £3000 = £8800

      Net cash flow: £13 000 − £8800 = £4200

    Net cash flow + opening balance = £4200 + (£14 300) = (£10 100)

  b The firm’s cash flow is a problem. There is consistently a negative closing 
balance. Net cash flow is positive, so the size of the negative closing balance is 
falling, which is good.

  c The business could consider a bank loan or overdraft or the business will fail. 
Delaying payments to suppliers could help but would not be sufficient to fully 
solve the problem. 

5  a Net cash flow is £3000 (the difference between the opening and closing balance). 
Sales must have been total cash outflows plus £3000, i.e. £33 000.

  b New raw materials cost = £19 200 (an increase of £3200) which means a decrease 
in March’s closing balance of £3200, i.e. (£8200).
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6  Table A.2

April May May revised

Total cash inflows £2 000 £3 000 £1 950

Total cash outflows £1 500 £2 900 £3 190

Net cash flow £500 £100 (£1 240)

Opening balance £100 £600 £600

Closing balance £600 £700 (£640)

Exchange rates
Guided questions (p.51)

1  a 100 × 2500 =  250 000

  b 100 × 14 000 =  1 400 000

  c 100 × 2 000 000 =  200 000 000 or  200 m

2  a £1 =  100

 1 = £0.01 (this was gained by dividing both sides by 100)

 400 = 0.01 × 400 = £4

  b 0.01 × 160 = £1.60

Practice questions (p.52)
3  a Cost in pounds = 2000 × £23 = £46 000

Cost in yen = 46 000 × 193 = ¥8 878 000

  b 46 000 × 180 = £8 280 000  
The importer will find the same order ¥598 000 cheaper.

  c The British exporter might see a rise in demand as, in yen, prices have fallen 
(despite the company not actually lowering prices in pounds).

4 £1 = €1.42    €1 = £0.70422…

 £0.70422… × 2300 = £1619.72 (£1610 if you rounded the value of €1 in pounds)

5  a £1 = ฿50   ฿1 = £0.02

฿6570 = 6570 × 0.02 = £131.40

  b New price in Thai Baht = ฿7358.40

£1 = ฿58   ฿1 = £0.017241…

£0.017241… × 7358.40 = £126.87 (£147.17 if you rounded the value of ฿1 in pounds)
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6 a Table A.3

Supplier Country
Exchange 

rate
Price in 
pounds

Supplier A America $1 = 0.657… £2.63

Supplier B Turkey 1 = £0.238… £2.02

Supplier C China ¥1 = £0.103… £2.06

Supplier B from Turkey is the cheapest with the given exchange rates.

 b Ethics, reliability, quality, credit terms, capacity, time and cost of transportation, 
import taxes etc.

7 Average cost per unit = $120 = 86% of selling price 

 1% of selling price =  $120
 86

 = $1.3953 

 100% of selling price = $139.53

£1 = $1.60   $1 = £0.625

Cost in pounds = £0.625 ×  139.53 = £87.21

Liquidity ratios
Guided questions (p.54)

1 a £12 000 + £10 000 + £5000 = £27 000

 b £27000

£25000
= 1.08

 c This means for every £1 of current liabilities, the business has £1.08 current 
assets. This current ratio would benefit from being increased to around 1.5.

 d £27000 £10000

£25000

−
 = 0.68

 e For every £1 of current liabilities held, the business only has 68p of very liquid 
assets to repay them (i.e. current assets less inventory) so, if the stock is difficult 
to sell or perishes, the business may face liquidity problems.

2 a £30 000 + £15 000 + £5000 = £50 000

 b £50 000 × 0.5 = £25 000

Practice questions (p.55)
3 a The business clearly has a reasonably large amount of its current assets in the 

form of inventory (or stock).

 b The business has a good current ratio. The acid test ratio is a little low. An answer 
of 1 is usually preferable, however, this does depend on the industry. If this 
business can easily sell its inventory, it may still have good liquidity.

4 a £81400

£78000
 = 1.04

 b £60000

£54500
 = 1.10
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  c Company B has the better current ratio figure, though both could benefit from 
being higher.

  d The inventory figure — if company B has a very high inventory figure compared 
to company A, company B could have the worse acid test ratio result.

5  a £45000

£50800
 = 0.89

  b New current liabilities: £40 640

New current ratio: £45000

£40640
 = 1.11

6 Table A.4

Wiggly Ltd Jiggly Ltd
Current ratio £14200

£8000
 = 1.78 £19650

£10000
 = 1.97

Acid test ratio £14 200 £4000

£8000

−  = 1.28 −£19650 £12500

£10000
 = 0.72

 Both firms have pleasing current ratios. The acid test ratio reveals that Wiggly Ltd 
has the better liquidity when inventory is removed from the ratio.

Return on capital employed 
and gearing ratios
Guided questions (p.57)

1  a £10.56m

£114.15m
 × 100 = 9.25%

  b £5.5m

£114.15m
 × 100 = 4.82%

2 Step 1: 30% of the capital employed is £90 000.
Step 2: 30% = £90 000
 1% = £3000 (both sides of the equation were divided by 30)
 100% = £300 000

Return on capital employed: £55000

£300000
 × 100 = 18.33%

Practice questions (p.57)
3  a Total capital employed = £9m + £777.9m + £117m = £903.9m (do not include the 

current liabilities figure)

ROCE = 
£370.4m

£903.9m
 × 100 = 40.98%

  b Total capital employed = £10.4m + £530.3m + £204.9m = £745.6m (do not include 
the current liabilities figure)

ROCE = 
£355.3m

£745.6m
 × 100 = 47.65%
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  c £117m

£903.9m

 × 100 = 12.94%

  d £204.9m

£745.6m
 × 100 = 27.48%

  e Though both years’ ROCE figures are pleasing, it appears to have improved. 
However, this is largely down to having less retained earnings which has distorted 
the figures perhaps. Gearing has increased considerably but would still be classed 
as a low figure.

  f The business may be expanding which could explain the fall in retained earnings, 
taking on more debt and raising more share capital.

4  a Operating profit = 23% of £30 000

1% = £300 (divide 30 000 by 100)

23% = £6900 (multiply the 1% figure by 23)

  b £6900

£45000
 × 100 = 15.33%

5  a 34% of capital employed = £1.8m

1% of capital employed = £0.0529…m

100% of capital employed = £5.29m

  b 25% of this firm’s capital employed is in the form of non-current liabilities.

25% of £5.29m = £1.32m

6  a Table A.5

Company A Company B

Operating profit = $92 000m − $63 800m  
= $28 200m

£123 950m − $75 630m  
= $48 320m

Operating profit 
margin

$28200m

$190700m
 × 100 = 14.79%

$48320m

$250800m
 × 100 = 19.27%

Gross profit 
margin

$92000m

$190700m
 × 100 = 48.24%

$123950m

$250800m
 × 100 = 49.42%

Return on 
capital employed

$28200m

$113400m
 × 100 = 24.87% $48320m

$130060m
 × 100 = 37.15%

Based on this information, company B looks to be the best investment.

  b Examples include share price, dividend per share, dividend yield, gearing ratio, 
market share.
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Efficiency ratios
Guided questions (p.60)

1 a Step 1: receivables days = £26890

£803960
 
× 365 = 12.2081

 Step 2: payables days = £89900

£320700
 
× 365 = 102.318

  Step 3: difference = 12.2081… − 102.318… = 90.11 days

The receivables days is far smaller than the payables days. This is good news 
for the business as it gets cash from customers quickly but does not need to pay 
suppliers for months afterwards.

  b £320700

£15790
 = 20.31 times

2 Step 1: average inventory held: £12000  £16000

2

+ = £14 000

Step 2: £126000

£14000
= 9 times

Step 3: 365

9
= 40.56 days

Practice questions (p.61)

3  a Average inventory held: £348m
£356m  £340m

2
=+  

Inventory turnover:  1.05747  
£368m

£348m
= … (Rounded to two decimal places this is  

1.06 times.)

  b 
…

365

1.05747
 = 345.16 days (This is 344.34 days if using rounded figures.)

  c The wide range may mean it takes a long time (almost a year) to sell all inventory.
  d It means the business is having to store large amounts of inventory which is likely 

to be costly and risks breakages. It is not ideal for cash flow.

4  a £90000

£70000
 = 1.29

  b £8500

£20000

 × 365 = 155.13 days

  c £38000

£55000

 × 365 = 252.18 days

  d Liquidity could be improved slightly when looking at the current ratio. 
Receivables days are nearly 100 days longer than payables days which could 
indicate liquidity problems are likely. The business could shorten the credit period 
that customers are allowed, unless this is a key factor that allows the business 
to remain competitive. Extending credit with suppliers is an option though the 
number of days already seems quite high.

5 
£60000

Average inventory = 10

£60 000 = 10 × average inventory (multiply both sides of the formula by average 
inventory which removes it from the left-hand side)

£6000 = average inventory (divide both sides of the formula by 10)
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6  a Table A.6

This year

Revenue £139 925

Cost of sales £28 500

Average inventory held £15 600

Receivables £120 750

Payables £27 000

 Payables days last year: £22500

£30000
× 365 = 273.75 days

 Payables days this year: £27000

£28500
× 365 = 345.7894... days

 Payables days increased by 72.04 days compared with last year.

  b Receivables days last year: £105000

£145000
× 365 = 264.3103... days

Receivables days this year: £120750

£139925
× 365 = 314.9812... days

Receivables days increased by 50.67 days compared with last year.

  c Though the business is now waiting longer to receive the money owed to it, as 
payables days have increased at a faster rate the business is now perhaps in a 
better position as payables days exceed receivables days by more, this year.

  d Inventory turnover last year: £30000

£12000
 = 2.5 times

365

2.5
 = 146 days

Inventory turnover this year: £28500

£15600
 = 1.8269... times

365

1.8269…
 = 199.79 days (199.45 days if using rounded figures)

Inventory is now turned over less frequently and is now 53.79 days higher than last year.

Investment appraisal
Guided questions (p.67)

1 Step 1 and Step 2: 

Table A.7

End of year Cash inflows Cash outflows Net cash flow
Cumulative cash 

flow

0 £0 £200 000 (£200 000) (£200 000)
1 £50 000 £10 000 £40 000 (£160 000)
2 £80 000 £10 000 £70 000 (£90 000)
3 £120 000 £10 000 £110 000 £20 000

Step 3: Payback turns positive in its third year. 

Step 4: £90000

£110000
× 12 = 9.8181...

Payback is two years and 9.82 months.
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2 Step 1: total cash inflows = £200 000 + £200 000 + £250 000 + £250 000 = £900 000

Total cash inflows − initial cost = £900 000 − £700 000 = £200 000

Step 2: £200 000 ÷ 4 = £50 000

Step 3 and Step 4: Divide this average profit figure by the initial cost of the investment.

=ARR  
£50000

£700000
× 100 = 7.14%

3 Step 1, Step 2 and Step 3:

Table A.8

End of year Cash 
inflows

Cash 
outflows

Net cash 
flow

Discount 
rate Present value

0 £0 £150 000 (£150 000) 1 (£150 000)

1 £45 000 £2 000 £43 000 0.909 £39 087

2 £47 000 £2 000 £45 000 0.826 £37 170

3 £50 000 £2 000 £48 000 0.751 £36 048

4 £54 000 £2 000 £52 000 0.683 £35 516

Net present value = (£2179)

Step 4: this project should be rejected because the net present value is negative.

Practice questions (p.68)
4 All options have their merits. Option 1 gives the highest ARR. Option 2 is the 

cheapest and has the quickest payback period. The ARR may be considered 
acceptable to some firms and NPV is positive. Option 3 is the most expensive and has 
the longest payback period. However, it has the second highest ARR and the highest 
NPV, suggesting cash inflows happen quickly after investment. 

5  a Project A’s payback occurs after 2 years and… 12
£100000

£200000
×  = 6 months

Project B’s payback occurs after 2 years and… 12
£23000

£55 000
×  = 5.02 months

Table A.9

 
End of 
year

 
Net cash flow 

Project A

Cumulative 
net cash flow 

Project A

 
Net cash flow 

Project B

Cumulative 
net cash flow 

Project B

0 (£500 000) (£500 000) (£100 000) (£100 000)

1 £200 000 (£300 000) £30 000 (£70 000)

2 £200 000 (£100 000) £47 000 (£23 000)

3 £200 000 £100 000 £55 000 £32 000

4 £200 000 £300 000 £60 000 £92 000

  b Project A: 100 = 
£75000

£500000
× 15%

Project B: 100 = 
£23000

£100000
× 23%

  c According to both ARR and payback, project B appears to be the better option. 
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  d The business might consider the size of the initial investment, net present value, 
relevant ethical issues, risk, market trends etc.

6  a Predicted ARR: × 100 = 
£0.55m

£1.1m
 50%

Predicted ARR: × 100 = 
£0.025m

£1.1m  
2.27%

  b The finance director was new to the business and may not have been as familiar 
with the market. The finance director may have been misinformed of the returns 
by the salesperson of the new technology. The economy or other market trends 
may have changed after year 0 meaning cash inflows were not as high. The new 
technology may have had higher running/maintenance costs than anticipated.

7  a i  £36 500

ii  (£57 750)

Table A.10

 
End of 
year

 
Net cash 

flows

Discount 
factor 
(5%)

Present 
value with 5% 

discount factor

Discount 
factor 
(10%)

Present value 
with 10% discount 

factor

0 (£850 000) 1 (£850 000) 1 (£850 000)

1 £250 000 0.952 £238 000 0.909 £227 250

2 £250 000 0.907 £226 750 0.826 £206 500

3 £250 000 0.864 £216 000 0.751  £187 750

4 £250 000 0.823 £205 750 0.683  £170 750

NPV:  £36 500 NPV: (£57 750)

  b As different discount rates were used, net cash flows were discounted at different 
rates leading to a much lower NPV using the 10% discount rate compared to the 
5% discount rate. Businesses that prioritise cash now greatly over cash later, e.g. 
due to concerns over cash flow, will use higher discount factors.

  c If the business is less concerned with cash flows now, rather than later, the project 
could go ahead. It may also want to calculate ARR and payback to help make a 
more informed decision.
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3  Marketing

Market share, size and growth
Guided questions (p.71)

1  a £490m £450m 

£450m
100 = 8.89%

− ×

  b Step 1: market leader’s market share last year:

25% of 450m litres

1% = 4.5m litres (divide market size by 100)

25% = 112.5m litres (multiply by 25)

Step 2: market leader’s market share this year:

23% of 490m litres

1% = 4.9m litres

23% = 112.7m litres

Step 3: 112.7m litres − 112.5m litres = 0.2m litres 

The number of litres sold increased by 0.2m litres. Though it has a smaller market 
share than last year, as the market has grown, it has still sold more litres of energy 
drink.

2  a 1% = £20m  

   100% = £2000m

  b £20m × 30 = £600m

  c £2000m ÷ £9.50 = 210.53m pizzas

Practice questions (p.72)
3 New market size:

A: £816m

B: £784m

C: £801.9m

D: £440m

Market A is now the largest market.

4  a 300 000 × £1100 = £330 000 000 or £330 m

  b Number of units sold = 330 000

New selling price = £1155

New market size = £1155 × 330 000 = £381 150 000 or £381. 15m
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  c £381150000  £330000000

£330000000
100 = 15.5% growth

− ×

5  a £1680m 

£10500m
100 = 16%×

  b £630m 

£10500m
100 = 6%×

  c 1% of £10 500m = £105m, 5% = £525m

  d  Others’ market share = 100 − (16 + 10 + 6 + 5) = 63%

Others’ sales value = £10 500m − (£1680m + £1050m + £630m + £525m) = £6615m

6  a 5% = 64 000 units,  1% = 12 800 units,   100% = 1 280 000 units

6% = 90 000 units,  1% = 15 000 units,  100% = 1 500 000 units

The market has increased in size by: 100 = 17.19%
1500000  1280000

1280000
×−

  b Firm’s sales growth: 100 = 40.63%
90000 64000

64000
×−

The business has increased its sales volume at a much quicker rate than market 
growth.

7 Sales revenue from footwear: £260m

Sales revenue from childrenswear: £45m

Sales revenue from womenswear: £1860m

Total sales revenue: £2165m

Operating profit: 30% of £2165m = £649.5m

Price elasticity of demand
Guided questions (p.75)

1 Step 1: 100 = 25
1500 1200

 1200 

×−

Step 2: 100 = 
£3.50 £4

 £4

×− −12.5

Step 3: = 2
25

12.5

−
−

2 Step 1: 100 =
£25 £20

 £20

×−  25

Step 2: 25 × −2 = −50%, i.e. quantity demanded would halve
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Practice questions (p.75)
3  a 

5

16
= 0.31

−
−

  b 5

2
2.5

−
= −

4 = −6.25

100
0.06  

 This indicates very price inelastic demand.

5  a 33.3333

25
1.33

− = −

  b Amy

  c ( )÷ =60000 3 20000 This is the amount sales fell by.

New sales = 60 000 − 20 000 = 40 000 units

  d Original revenue = £8 × 60 000 = £480 000

New revenue = £10 × 40 000 = £400 000

Revenue has fallen by £80 000.

6  a Percentage increase in price = 100 140% increase
6 2.5

2.5

× =−

  b  Percentage change in number of units sold: 140 × −0.2 = −28%

New number of units sold: 21 600

  c Original revenue: 30 000 × £2.50 = £75 000

New revenue: 21 600 × £6 = £129 600

Revenue increases by £54 600.

Income elasticity of demand
Guided questions (p.77)

1 Step 1: × =−
100  

46 40

40  
15%

Step 2: 3
  15 

5

= −
−

2 Step 1: £35 × 54 000 = £1 890 000

Step 2: change in quantity demanded = percentage change in income YED value×

− × − =6 0.4 2.4%  increase in quantity demanded

54 000 nights ××102.4% = 55 296 nights

Step 3: 55 296 × £35 = £1 935 360

Step 4: £1 935 360 − £1 890 000 = £45 360

Revenue rose by £45 360.
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Practice questions (p.78)
3  a 3

1.16279
2.58 

…
=

Remember not to round values until you reach your final answer. Earlier rounding 
will lead to an inaccurate answer of 2.59.

  b This indicates the business is selling normal goods which have income elastic 
demand. Its products could be referred to as luxury goods.

4  a Product 1 (income elastic and inferior)

  b Product 4 (a luxury good)

  c Product 2 (most income inelastic)

  d Product 2 as it is an inferior product with income inelastic demand.

  e It reduces the risk of economic fluctuations as the business is selling a range of 
normal, luxury and inferior products.

5  a  Customer income has fallen by 8.93% (5 ÷ −0.56)

  b A rise in population, a decline in the quality of a competitor’s services, the 
business now offers more routes, the business has lowered its prices, the price of 
train travel has increased etc.

6  a 5

3
1.67=

  b 6

3
2=

  c Company B

Forecasting
Guided questions (p.83)

1  a 480 ÷ 3 = 160 cars

  b Step 1: 130 + 200 + 180 = †510

Step 2: 510 ÷ 3 = 170 cars

  c Step 1: 200 + 180 + 160 = 540

Step 2: 540 ÷ 3 = 180 cars

2  Step 1: ×−
100

126 120

120

= 5% growth

 Step 2: 2017: 132 300 plus 5% = 138 915 units

Step 3: 2018: 138 915 plus 5% = 145 860.75 units (0.75 of a unit cannot be sold so this  
business might aim for 145 861 units)
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Practice questions (p.84)
3  a There is a reasonably weak negative correlation.

  b Staff are more motivated when higher commission is paid, so they sell more and  
fewer staff members miss targets.

  c It will be expensive as 10% of the selling price of all products would be given to 
staff, reducing profit margins and increasing the break-even point. The correlation 
is relatively weak so there may be cheaper ways of getting staff to meet their sales 
targets. 

4 A: £1830000 3 £610000÷ =

B: £1850000 3 £616666.67÷ =

C: £1780000 3 £593 333.33÷ =

D: £1650000 3 £550000÷ =

5  a Approximately £1 900 000 to £2 000 000

  b It has only been visually extrapolated which is not as reliable as calculating the 
expected market size. Additionally, there is no guarantee the market will continue 
to grow. It may be in a growth stage soon to enter maturity and see a slower 
growth rate. Unanticipated events may change the outlook, e.g. changes to the 
economic climate.

6  a The chart shows no correlation.

  b Based on the chart, the team are wasting their time doing tweets. However, it may 
be that their twitter feed takes time to gain momentum and they should continue, 
particularly if it is not expensive or time consuming.

  c Customer income, consumer confidence, the strength of the pound, advertising 
expenditure by the travel agent

7  a and b Table A.11

Year Market A (£m) Market B (£m)

2017 212.96 206.06
2018 234.26 208.12

c Market A is growing at a quicker rate, 10%, and so ends up being the larger 
market. Market B is only growing at 1%.
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4  Operations

Capacity and capacity utilisation
Guided questions (p.87)

1 Step 1: =70000

£20  
3500 units

Step 2: 100 87.5%
3500

4000

× =

2  Step 1: last year’s capacity

85% of capacity = 8925 units

1% of capacity = 105 units

100% of capacity = 10 500 units

Step 2: this year’s capacity

82% of capacity = 9430 units

1% = 115 units

100% = 11 500 units

Step 3: percentage change: 100 9.52%
11500 10500

10500
× =−  increase

Practice questions (p.87)
3  a 1.8m

2m
100 90%× =

  b 
2.25m

3.5m
100 64.29%× =

4  a i 
270 000 5.60 100000

270000
£5.97

( )× +
=

   ii 
540000 5.60 100000

540000
£5.79

( )× +
=

   iii  900000 5.60 100000

900000
£5.71

( )× +
=

  b As the number of units rises, the fixed cost per unit falls because the fixed costs 
figure does not change but output does.

5  a 
5830

55
100 10600× =  units

  b 
4263

87
100 4900× =  units

  c 3180

30
100 10600× =  units
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Decision trees
Guided question (p.90)

1  a Step 1: 0.3 × £1 000 000 = £300 000

Step 2: 0.7 × £200 000 = £140 000

Step 3: £300 000 + £140 000 = £440 000

Step 4: total: £440 000 − £195 000 = £245 000

  b  1 − 0.5 = 0.5

0.5 × 100 = 50

50% probability

  c Step 1: 0.5 × £800 000 = £400 000

Step 2: 0.5 × £200 000 = £100 000

Step 3: £400 000 + £100 000 = £500 000

Step 4: total: £500 000 − £130 000 = £370 000

Practice questions (p.91)
2  a  1 − 0.6 = 0.4  40% chance of failure

  b  1 − 0.8 = 0.2  20% chance of failure

  c 0.6 × £980 000 = £588 000

0.4 × £600 000 = £240 000

£588 000 + £240 000 = £828 000

  d  £828 000 − £800 000 = £28 000

  e 0.8 × £300 000 = £240 000

0.2 × £170 000 = £34 000

£34 000 + £240 000 = £274 000

  f  £274 000 − £160 000 = £114 000

  g The radio advertising has the higher net gain and also the lower initial cost. 
There is also a greater chance of it being a success, according to the decision tree. 
Additionally, even if the radio advertisement is classed as a failure it would still 
make a small profit of £10 000 (calculated by £170 000 − £160 000).

Whereas the TV advertising campaign could result in a £200 000 loss for the firm 
if it was a failure (calculated by £600 000 − £800 000).

3  a i  1 − (0.4 + 0.2) = 0.4 or 40%

ii  1 − (0.3 + 0.3) = 0.4 or 40%

iii  £1850 − £21 000 = £19 150 loss

iv 0.4 × £40 700 = £16 280
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0.4 × £33 300 = £13 320

0.2 × £14 060 = £2812

Net gain: £32 412 − £17 000 = £15 412

v 0.3 × £59 900 = £17 970

0.3 × £46 400 = £13 920

0.4 × £1850 = £740

Net gain: £32 630 − £21 000 = £11 630

  b Wheat appears to be better as it has a higher net gain, more chance of success and 
lower initial cost.

4  a 8 × 0.6 = 4.8

6.5 × 0.2 = 1.3

3.5 × 0.2 = 0.7

Net gain: 6.8 − 6 = £0.8m

  b 2 × 0.6 = 1.2

2.9 × 0.2 = 0.58

3.5 × 0.2 = 0.7

Net gain: 2.48 − 2.4 = £0.08m

  c The luxury sports car has a higher net expected value and chance of large 
revenues, though it has the higher initial cost.

  d 8 × 0.4 = 3.2

6.5 × 0.2 = 1.3

3.5 × 0.4 = 1.4

Net gain: 5.9 − 6 = −£0.1m

  e Using these figures, the new sports car should not be launched as it would 
generate a loss for the business. Doing nothing would be more preferable to 
launching the new sports car.

  f 2 × 0.4 = 0.8

2.9 × 0.2 = 0.58

3.5 × 0.4 = 1.4

Net gain: 2.78 − 2.4 = £0.38m

Critical path analysis
Guided question (p.94)

1  a Activity A

  c 14 days

  b 6 days

  d  8 days (19 − 11)
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  e Adding up the duration of all the activities on the critical path, i.e. A (6 days) + C  
(5 days) + E (8 days) + G (2 days) gives a lead time of 21 days.

Practice questions (p.95)
2  a No prerequisite

  b 15 days

  c 23 days (3 + 20)

  d  16 days (37 − 21)

  e No float time

  f A, B, C, D, K

  g 59 days (1 + 15 + 2 + 40 + 1)

3  a 

I

7

F

21

D

28

E

2

C

14

A

4

B

14

G

1

H

21

1 2 64

5

3
0

0

14

14

1

42

42

42

63

63

70

70

  b B, D, F, I

  c 10 days

  d 14 days 

  e No float time — D is on the critical path and cannot be delayed.

4  a

2
10

10

A

5

C

1

H

8
1

0

0
3

5

11
4

12

12
5

17

17
6

23

23
7

31

31

E

5

F

6

G

1

B

10

D

2

  b 6 weeks

  c 5 weeks

  d 35.03 weeks (Of course in reality the company is unlikely to estimate a lead time 
this precisely. It may round its answer to the nearest week/day.)

Figure A.1

Figure A.2



34Essential Maths Skills for AS/A-level Business

5  Human resources

Labour productivity
Guided questions (p.98)

1 54 × 8.5 = 459 patients 

2  a Step 1: 2.5 units
30000

12000
=  

Step 2: calculate the number of units produced this month by increasing last 
month’s output (30 000 units) by 8.75%.

1% of 30 000 = 300

8.75% of 30 000 = 2625

30 000 + 2625 = 32 625

Step 3: = 2.25 units
32625

14 500
 

Step 4: labour productivity has fallen by 0.25 of a unit.

  b Possibly working overtime has made employees more tired and therefore less 
productive.

Practice questions (p.98)
3  a i  120 5÷ =  24 hair cuts

ii  108 4÷ =  27 hair cuts

iii  180 9÷ =  20 hair cuts

  b i  £71.10 24÷ = £2.96

ii  £72.90 27÷ =  £2.70

iii  £64.80 20÷ =  £3.24

  c The higher the pay, the higher the labour productivity. This might be because 
employees at the Chwilog salon are more motivated due to higher pay, and so cut 
hair more quickly.

4 UK labour productivity rose by 100 7.37%
102 95

95
× =− , so the light factory’s 

productivity rose at a similar but slightly slower rate.

5  a 5120 80÷ = 64 litres

  b 4200 50÷ = 84 litres

  c 84 80 6720 litres× =

  d It may need to invest in more up-to-date machinery, motivate or train employees 
or consider if all employees are necessary. The Dutch operations manager may be 
able to give some useful suggestions. 
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6  a Before the pay rise: £72 400 =÷ 18p wage cost per unit

After the pay rise: £79.2 432 =÷ 18.33p wage cost per unit

  b No — based on this information, the 10% pay rise did not pay off. There may 
be other benefits, however, such as higher quality or reduced absenteeism/
lateness/labour turnover, not seen in these figures.

Labour turnover and retention
Guided questions (p.100)

1  Step 1: 100 − 60 = 40%

Step 2: 1% of 435 = 4.35

Step 3: 40 × 4.35 = 174

40% of 435 = 174 people

2 1% = 0.4 people 

 100% = 40 employees

Practice questions (p.101)
3  a i  × =25

225
100 11.11%

ii  × =35

300
100 11.67%

iii  × =21

266
100 7.89%

  b Hotel B could have the lower labour productivity as it has the highest labour 
turnover meaning many staff will be newer and have less experience in the role. 

4 Number of employees serving a year or more: 6

Retention rate: 100 66.67%
6

9
× =

5  a 1% of 555 = 5.55  

   60% = 333 employees

  b Low pay, repetitive boring tasks, often unpleasant work, e.g. cold calling

6  a 0% (no employees left)

  b × =60

60
100 100%

No staff left so there was a 100% retention rate.
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Absenteeism
Guided questions (p.102)

1  a Step 1: 15 × 23 = 345 working days

Step 2: 100 14.49%
50

345

× =

  b i  Step 1: 95 × 23 = 2185 working days

 Step 2: 100 9.98%
218

2185

× =

iii  Step 1: 5 × 23 = 115 working days

 Step 2: 100 0.87%
1

115

× =

2 Step 1: last year’s absenteeism = 100
11

222

× =  4.95%

Step 2: 78 × 222 = 17 316 working days

Step 3: this year’s absenteeism 100 2.25%
390

17316

× =

This shows the new initiative has helped in reducing absenteeism.

Practice questions (p.103)
3 × =2

23
 100 8.7%

4  a × = …3

21
100 14.2857 %  (14.29% to 2 d.p.)

  b + + =14 16 14.29

3
14.76%

5 Number of working days: 11 + 22 + 16.5 = 49.5

Number of days absent: 3

× =3

49.5
100 6.06%

6 Number of working days = 5 × 5 = 25

8% absenteeism = 2 days work lost

Cost spent on agency chefs = £80 × 2 = £160

This is 25% more than normal, so the extra cost is £160 ÷ 4 = £40 additional cost.



37Essential Maths Skills for AS/A-level Business

Exam-style questions

Section A: multiple choice questions
Questions 1−10: 1 mark awarded for the correct answer
1 A 

2 B

3 C 

4 C

5 B

6 B

7 D

8 D

9 B

10 A

Section B 
A correct answer, with correct units, will earn you full marks. You are advised to show 
your working. If you make a mistake in the calculation of the answer, you can still gain 
marks for earlier workings.

11  Contribution per unit: £4160 − £1590 = £2570

Break-even point = £266 800 ÷ £2570 = 103.81 suits

Margin of safety = 1400 − 103.81 = 1296.19 suits
4 marks awarded: 1 mark for knowledge of margin of safety and/or break-even 
formula and 1 mark for each of the calculations above

12 Total revenue: 4160 × 1400 = £5 824 000

Total cost of goods sold: 1590 × 1400 = £2 226 000 

Gross profit: £5 824 000 − £2 226 000 = £3 598 000 

Gross profit margin: £3598000 

£5824000
× 100 = 61.78% 

5 marks awarded: 1 mark for knowledge of gross profit margin formula and 1 
mark for each of the calculations above

13  a × =1380

1400
100 98.57%

2 marks awarded: 1 mark for knowledge of capacity utilisation formula and 1 
mark for the calculation above

  b × =1400

1510
 100 92.72%

1 mark awarded for the correct answer

14 Total costs last year: £266 800 + (£1560 × 1380) = £2 419 600

Average cost last year: £2 419 600 ÷ 1380 = £1753.33…

Total costs this year: £266 800 + (£1590 × 1400) = £2 492 800

Average cost this year: £2 492 800 ÷ 1400 = 1780.57…
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Percentage change: × =… − …

…
 100  1.55% increase

1780.57 . 1753.33

1753.33

6 marks awarded: 1 mark for knowledge of cost per unit formula and 1 mark 
for each of the calculations above

15 Last year’s labour productivity:  92 suits 
1380

15
=

This year’s labour productivity:  87.5 suits 
1400

16
=

Labour productivity fell by 4.5 units per employee.

4 marks awarded: 1 mark for knowledge of labour productivity formula, 
1 mark for each of the calculations above and 1 mark for stating how labour 
productivity has changed

16 Percentage change in price: 100  2.11764 % 
£4160 £4250

£4250

× = − …−

Percentage change in quantity demanded:  100  1.4492 % 
1400 1380

1380

× = …−

PED: 
…

− …
= −1.4492

2.11764
 0.68 

4 marks awarded: 1 mark for knowledge of PED formula and 1 mark for each 
of the calculations above

17 Last year’s exchange rate: £1 = ¥200 

Cost of a suit in yen, last year: 200 × 4250 = ¥850 000
This year’s exchange rate: £1 = ¥125
Cost of a suit in yen, this year: 125 × 4160 = ¥520 000
The cost, in yen, has decreased by ¥330 000.

5 marks awarded: 1 mark for each of the calculations above and 1 mark for 
stating how the price of one suit has changed

18 Total revenue: 4160 × 1400 = £5 824 000

× =5824000

1200000000
 100  0.49%

3 marks awarded: 1 mark for knowledge of market share formula and 1 mark 
for each of the calculations above

19 − × =107 105

105
 100  1.90% increase

2 marks awarded: 1 mark for knowledge of percentage change formula and 1 
mark for the calculation above

20 Examples of correct answers include:
 ■ an increase in variable costs 
 ■ a reduced gross or operating profit margin
 ■ an increase in the break-even point
 ■ a reduction in contribution per unit

2 marks awarded: 1 for each suitable example given
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21 Total current assets: £19 850 + £88 500 + £110 000 = £218 350

=218350

20000
10.92  

3 marks awarded: 1 mark for knowledge of current ratio formula and 1 mark 
for each of the calculations above

22 × =£1338750

£14875000
 100 9%  

3 marks awarded: 1 mark for knowledge of gearing ratio formula and 2 
marks for the calculation above. Only 1 mark is awarded if the answer is not 
multiplied by 100 and expressed as a percentage

23 Total revenue: 4160 × 1400 = £5 824 000; Total costs this year: £266 800 + (£1590 × 1400)  
            = £2 492 800 

Operating profit: £5 824 000 − £2 492 800 = £3 331 200 

Return on capital:  100 22.39%
£3331200

£14875000

× =  

4 marks awarded: 1 mark for knowledge of return on capital employed formula 
and 1 mark for each of the calculations above

24 × =£88500

£5 824000
 365 5.55 days

3 marks awarded: 1 mark for knowledge of receivables days formula and 2 
marks for the calculation above. Only 1 mark is awarded if the answer is not 
multiplied by 365 or expressed in days

25 Indicative content: (other creditworthy material should be awarded marks where 
appropriate)

Payback calculations

Website:
  Table A.12

Year Net cash flow Cumulative cash flow

0 –£80 000 –£80 000
1  £72 500  –£7 500
2 £142 500 £135 000
3 £222 500 £357 500
4 £227 500 £585 000

Payback occurs after 1 year and (7500 ÷ 142 500 × 12) 0.63 months 

New store:
  Table A.13

Year Net cash flow Cumulative cash flow

0 –£250 000  –£250 000
1  £110 500  –£139 500
2  £470 000   £330 500
3 £1 334 000 £1 664 500
4 £2 747 600 £4 412 100

Payback occurs after 1 year and (£139 500 ÷ £470 000 × 12) 3.56 months
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ARR calculations

Website:
Total profit: £585 000 
Average annual profit: £585 000 ÷ 4 = £146 250 
ARR: £146 250 ÷ £80 000 × 100 = 182.81% 
New store: 
Total profit: £4 412 100
Average annual profit: £4 412 100 ÷ 4 = £1 103 025 
ARR: £1 103 025 ÷ £250 000 × 100 = 441.21% 

NPV calculations

  Table A.14

Year Present values for website Present values for new store 

0 –£80 000.00    –£250 000

1  £69 020.00   £105 196

2 £129 247.50   £426 290

3 £192 240.00      £1 152 576

4 £187 232.50 £2 261 274.80

NPV: £497 740.00 £3 695 336.80

Qualitative points

 ■ The business has lower capacity utilisation than last year so opening up a new 
store may not be the best option/necessary.

 ■ The business has an excellent reputation in London so may be able to profit from 
a new store in the same area rather than competing internationally which may 
require high spending on promotion.

 ■ Other tailors have succeeded online. This could mean there is a market for this, or 
that the market is already saturated.

 ■ The business has high levels of cash and low levels of gearing so should easily be 
able to afford the more expensive option of opening up a new store.

Possible evaluative points

 ■ Recommending opening the new store due to its higher net present value and 
ARR OR recommending the website due to lower initial costs and quicker 
payback period.

 ■ Commenting that there is little difference in the payback for the two projects. As the 
firm seems to have good liquidity, payback is unlikely to be overly influential in the 
decision.

 ■ Consideration of the source of the data/how reliable the estimates are. The 
business has not opened a store for 100 years and never used online retailing, 
so how reliable can the data be? ARR and NPV are very high — could they be 
inaccurate?

 ■ Could the business afford both options? Are there other options that have not been 
discussed, e.g. a new store in another part of the UK or expanding their current 
store as capacity utilisation is high.
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26 A, B, C, D, H 
2 marks awarded for the correct order; 1 mark if one activity is missing but 
other activities are correct

27 The critical path is 5 + 2 + 7 + 5 + 7 = 26 days so lead time = 26 days
2 marks awarded; 1 mark for knowledge of what lead time is or that this 
involves adding up the duration of the critical path and 1 mark for the answer

28 The earliest activity H can start is (5 + 2 + 7 + 5) 19 days 

The float time for activity F is 
latest finish time − earliest start time – duration of the activity = 19 – 0 – 14 = 5 days

3 marks awarded; 1 mark for knowledge that float time is calculated by latest 
finish time − earliest start time − duration of the activity and 1 mark for each 
part of the answer above

29 The earliest time activity G can finish is (5 + 2 + 10) 17 days

The float time for activity G is 
latest finish time − earliest start time – duration of the activity = 19 – 7 – 10 = 2 days

2 marks awarded; 1 mark for each part of the answer above

30 The business has not opened a store for 100 years. The network diagram is likely to help 
them run to schedule and ensure all processes have been thought through. The sooner the 
store opens, the sooner suits can be made and the business can enjoy cash in flows.

It allows the business to identify critical activities such as decorating the walls and 
fitting the new floor. If these run behind the business now knows there is no float time 
and could perhaps hire more decorators to get the activities completed on time. Equally, 
management can identify non-critical activities (F, E, G) which have float time and 
therefore do not need to be prioritised if critical activities are running behind.

The business can now see activities which can be completed simultaneously, e.g. 
hiring staff and ordering equipment. Rather than waiting until the store is finished 
to do these some activities can be completed early, meaning the project will be 
completed sooner and so the business can start taking customer orders more quickly.

Potential counter-balance

The lack of experience of the firm in this type of project may mean that time estimates are 
incorrect and/or important stages have been missed out, making the diagram less useful.

There does not appear to be a particularly high time pressure with this project nor 
any great consequences (for example, penalty clauses) if the lead time is a few weeks 
greater than planned. Therefore a network diagram may be less valuable to this firm. 

The time spent drawing the diagram has an opportunity cost — perhaps the 
operations director would have been better off scouting for new locations as the 
project is relatively straightforward and the network diagram may not be necessary.

8 marks awarded: 2 marks for Knowledge, 2 marks for Application, 2 marks 
for Analysis and 2 marks for Evaluation




