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STRAIGHTFORWARD CALCULATIONS IN A SOCIAL CONTEXT



By the end of this set of exercises, you should be able to: (a)



carry out calculations using the terms: gross pay, net pay, basic pay, overtime at ‘double time’ and ‘time and a half’, bonus, annual salary.



(b)



calculate total deductions, gross pay and net pay.



(c)



calculate commission (%), taxable income and amount of income payable.



(d)



understand APR and know the meaning of the term ‘with (without) loan protection’. Also, calculate total repayments and the cost of the loan.
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A. Basic Pay Exercise 1 1. Tanya is paid a weekly wage of £147. Calculate her yearly earnings. 2.



Peter is paid £810 per month. How much is his annual salary?



3.



Abed earns £949 per month. Anya earns £219 per week. Calculate the annual earnings for both, and state who earns the greater annual salary.



4.



Brian got the job as a trainee accountant. His wages were paid to him at the end of each month. (a) Calculate his monthly pay. (b) After being in the post for a year, Brian was given an increase of £720 in his salary.



TRAINEE ACCOUNTANT Starting Salary £11880 per annum



Calculate his new: (i) annual salary (ii) monthly pay. 5.



Janice is a part-time nurse in a health centre. She works for 22 weeks of the year and earns £2652·10. How much does she get paid weekly?



6.



Tommy is paid £4·25 per hour and he works for 35 hours each week. Harold works for 40 hours each week and gets paid £3·80 per hour. Who earns more and by how much?



7.



A building firm pays its workers £12 per hour. A brick layer is expected to work 5 days a week from 8 a.m. until 5 p.m. each day (including a 1 hour unpaid lunch break). (a) For how many hours each day is a brick layer paid? (b) How many paid hours does a brick layer work in a week? (c) What is a brick layer’s gross pay for a week?



8.



Freda is a college student. She works part-time in the college library to earn some extra cash. Her hours each week are: Mon. 6 p.m. – 8 p.m. Wed. 6.30 p.m. – 8 p.m. Fri. 6 p.m. – 9 p.m. Sat. 9 a.m. – 12.30 p.m. If her rate of pay is £5 per hour, how much does she earn each week?



9.



A cleaner in a hospital gets paid £205·96 for a 38 hour week. What is her hourly rate of pay?
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B. Overtime, Bonus and Gross Pay Exercise 2 1. Shaminder is a typist in her local council offices. Her basic wage is £10 per hour, but for any overtime she works she gets paid double time. (a) What is her overtime rate of pay per hour? (b) One week she worked 5 hours overtime. How much did she get paid for this? 2.



Melanie’s bosses ask her to work 6 hours overtime. She will get paid time and a half. If her usual hourly rate is £6·80, how much will Melanie get for doing the overtime?



3.



Alison is a filing clerkess in the same offices as Shaminder. Her basic wage is £9 per hour and her overtime is at the rate of time and a half. (a) What is her overtime rate of pay? (b) One week she worked 4 hours overtime. How much did she get paid for this?



4.



Colin is a computer operator. He works a basic 40 hour week and is paid £8·60 per hour. Overtime is paid at double time. One week Colin worked a total of 50 hours. Find: (a) his basic pay (b) his overtime pay (c) his total gross pay.



5.



Rena is a nursery nurse. Her basic rate is £11·50 per hour for a 38 hour week, but at weekends she is paid an overtime rate of double time for looking after the children. Calculate her gross pay for a basic week, plus 6 hours on a Saturday and 4 hours on a Sunday.



6.



Irene is a plumber’s assistant. She works a 36 hour week at a rate of £6·50 per hour plus any amount of overtime at time and a half. Calculate her gross pay for a week in which she works her normal hours, plus 10 hours overtime.



7.



A hotel porter is paid an hourly rate of £5·16 for a basic 35 hour week. Overtime rates are time and a half for weekdays and double time at weekends. Calculate the gross wage for a porter who works a basic week and the following overtime: Tuesday – 5 hours, Thursday – 1 hour, Sunday – 6 hours.



8.



Fred Davis applied for and got this job. Calculate: (a) how many hours per week he works. (b) how much he earns per week. (c) how much he earns altogether in a week in which he gets a £20 bonus.
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9.



Mary Baker works in a bakery in charge of making birthday cakes. She works a basic 36 hour week for £4·80 per hour and receives a bonus of £1·50 per cake for each cake over the normal 200 she makes in a week. (a) What is her basic pay for a week? (b) How much of a bonus does she receive if she bakes 250 cakes in a week? (c) What would her gross pay be for such a week?



C. Deductions and Net Pay Some Deductions: National Insurance Superannuation Pension Fund Income Tax Others



– – – – –



safeguard against illness or job loss an additional pension scheme on top of state pension for your old age (not compulsory) deducted by the Government for defence, public services etc. may include Union Dues, Council Tax etc.



NET PAY = Gross Pay – Deductions



Exercise 3 Examine the payslips and answer the questions. 1. Name



Employee No.



Week No.



Tax Code



NI Number



June Thomson



325417



06



341L



AB4182 C



Basic Pay



Overtime



Bonus



Extra Payment



Gross Pay



£280



£20·00



£0·00



£0·00



Nat. Insurance



Income Tax



Pension



Other



£22



£43



£6



£0·00



Total Deductions Net Pay



(a) (b) (c) (d) (e) (f)



Whose payslip is this? What is her tax code? Calculate her Gross Pay. How much did Mrs Thomson pay towards her pension? Write down her Total Deductions. Calculate her Net Pay.
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2. Name



Employee No.



Week No.



Tax Code



NI Number



Tom Sim



347419



27



356L



CD4252 E



Basic Pay



Overtime



Bonus



Extra Payment



Gross Pay



£403·25



£0·00



£60·00



£8·00



Nat. Insurance



Income Tax



Pension



Other



£34



£62·40



£22·54



£10·00



Total Deductions Net Pay



Calculate Tom’s: (a) Gross Pay (b) Total Deductions (c) Net Pay. 3. Name



Employee No.



Month



Tax Code



NI Number



Omar Sheriff



313487



4



525H



YX3541 T



Basic Pay



Overtime



Bonus



Extra Payment



Gross Pay



£1425·50



£110·00



£80·20



Nat. Insurance



Income Tax



Pension



Other



Total Deductions



£121·10



£221·54



£72 Net Pay



Calculate Omar’s: (a) Gross Pay (b) Total Deductions (c) Net Pay. 4. Name



Employee No.



Month



Tax Code



NI Number



Penny Law



574815



6



527H



YX2147 L



Basic Pay



Overtime



Bonus



Extra Payment



Gross Pay



£2340



£400·00



–



–



Nat. Insurance



Income Tax



Pension



Other



£230



£420



?



–



Total Deductions Net Pay £1990



(a) Use Penny’s Gross Pay and Net Pay to calculate her Total Deductions. (b) Use your answer to (a) to find what Penny had paid towards her pension.
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D. Commission Exercise 4 1.



Tony is a car salesman. He gets paid £50 for every £1000 worth of cars he sells. Find his commission on an £8000 car.



2.



Abu, a student, earns extra money by addressing envelopes for a mail order company in the evenings. For every complete 1000 envelopes he addresses he gets £20. How much does he earn in an evening when he addresses 4689 envelopes?



3.



Sophia is a fashion designer. She receives a basic wage of £2000 per annum plus 4·5% commission on all her sales. One year her total sales came to £105 000. How much did she earn in total that year?



4.



George sells fitted kitchens. He earns a basic monthly wage of £700 and gets 81/2% commission on all monthly sales over £25 000. Calculate his wage for a month when his kitchen sales are £32 000.



5.



Arfur works for Slab-It-All and his wife, Debra is a sales lady for Geam-Clean. Both earn a basic monthly wage, plus commission. In June, they both had sales of £4 000. Who earned more from their pay and commission, and by how much?



6.



Slab-It-All



Geam-Clean



Pay £580 per month + 5% of Sales



Pay £640 per month + 4% of Sales



Mr Dally sells high-powered motor bikes. He is paid £140 per week basic, plus 4% of his sales. In a fortnight he sells four bikes for £3800, £4700, £2100 and £8500. (a) How much commission did he earn? (b) Would he have been better off if he had been paid £510 per week for the fortnight, with no commission?



7.



Sally sells double glazing and is paid commission on all sales. One week she sold £21 320 worth of double glazing and earned £426·40. What is her rate of commission?
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E. Income Tax Exercise 5 For the purpose of this exercise the following conditions will apply: Personal Allowance Married Couple’s Allowance



£3800 £1800



Rate of Tax: Lower Rate Basic Rate Higher Rate



20% for Taxable Income up to £4000 25% for Taxable Income £4001–£30 000 40% for Taxable Income over £30 000



1.



Calculate the annual Taxable Income for: (a) Brian Reid, an electrician earning a salary of £16 250. Brian is single. (b) Donald Glen, a married civil engineer, who earns £1425 per month. (c) Charlotte McFarlane, a single student nurse, earning £73 per week. (d) Douglas Thomson, a librarian who earns £15 545 per annum. Douglas claims personal and married allowances, and is also allowed £300 for the care of his mother. (e) Arnold Falgo, a single professional golfer, with earnings of £82 240 per year.



2.



Connie Booth is a school cleaner who earns £70 per week. She claims personal allowance. How much tax does she pay per year?



3.



Davie Robertson is a junior bank clerk, earning £9430 per year. He is married. Calculate Davie’s: (a) total allowances (b) taxable income (c) tax bill for the year.



4.



Miss Helen Bryres works in a doctor’s surgery. She gets an annual salary of £10 800, and claims only for personal allowance. Calculate Helen’s: (a) taxable income (b) tax bill for the year (c) annual salary without tax.



5.



Mr Davies is an orchestra conductor. He is married and earns £1990 per month. Calculate his: (a) annual salary (b) tax bill for the year (c) annual salary without tax (d) monthly pay without tax.



6.



Albert Jones is a long distance lorry driver. He is single and earns £450 per week. What does he pay in tax: (a) per year? (b) per week?



7.



Toby Twirl is head of the roads department. She earns £42 000 per annum and claims personal and married allowance. Calculate Toby’s: (a) tax bill for the year (b) wage per month without tax.
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F. Paying Back a Loan Exercise 6 The diagram below is a typical repayment table for paying back a loan from a Building Society. •



The amounts shown in the boxes are your repayments each month.



•



Those shown in italics (£179·80) and with the letter p alongside indicate the amount you will pay back if you take the payment protection scheme.



•



Those shown as normal (£164·79) indicate the amount you will pay back if you have not taken payment protection.



For example, if I borrow £2000 over 36 months I will have to pay back: £73·80 per month with payment protection or £66·38 without payment protection. Amount of Loan (£)



12 months



24 months



APR 12·4%



APR 12·7%



p



1000



95·34



88·75



p p



36 months



48 months



APR 12·6%



51·37 47·08



p



36·90



77·05 70·62



p



60 months



APR 12·4%



33·19



p



29·66



55·36



49·79



p



APR 12·3%



26·25



p



25·40



22·08



44·50



39·37



p



38·10



33·12



1500



p



143·02 133·12



2000



p



190·69 177·50



p



102·74 94·16



p



73·80



66·38



p



59·34



52·50



p



50·80



44·16



2500



p



238·36 221·87



p



128·42 117·70



p



92·26



82·98



p



74·17



65·62



p



63·51



55·20



3000



p



286·04 266·25



p



154·11 141·25



p



110·72



99·58



p



89·00



78·75



p



76·21



66·25



3500



p



333·71 310·62



p



179·80 164·79



p



129·17 116·18



p



103·84



91·87



p



88·91



77·29



4000



p



381·39 355·00



p



205·48 188·33



p



147·62 132·77



p



118·68 105·00



p



101·61



88·33



4500



p



429·06 399·37



p



231·17 211·87



p



166·08 149·37



p



133·51 118·12



p



114·31



99·37



5000



p



476·73 443·75



p



256·85 235·41



p



184·53 165·97



p



148·34 131·25



p



127·02 110·41



6000



p



572·08 532·50



p



308·22 282·50



p



221·44 199·16



p



178·01 157·50



p



152·42 132·50



7000



p



667·43 621·25



p



359·60 329·58



p



258·35 232·36



p



207·68 183·75



p



177·83 154·58



8000



p



762·78 710·00



p



410·97 376·66



p



259·25 265·55



p



237·35 210·00



p



203·23 176·66



9000



p



858·12 798·75



p



426·34 423·75



p



332·16 298·75



p



267·02 236·25



p



228·63 198·75



10000



p



953·47 887·50



p



513·71 470·83



p



369·07 331·94



p



296·69 262·50



p



254·04 220·83



1.



From the table, write down how much your monthly repayment would be if you borrowed: (a) £4000 over 12 months without payment protection. (b) £3000 over 48 months without payment protection. (c) £8000 over 24 months with payment protection. (d) £10 000 over 60 months with payment protection.



2.



Calculate the total amount to be repaid if you borrowed: (a) £3500 over 12 months without payment protection. (b) £5000 over 36 months without payment protection. (c) £1500 over 60 months with payment protection. (d) £9000 over 24 months with payment protection.
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3.



In the following, calculate the cost of the loan. (a) £1500 borrowed over 24 months without payment protection. (b) £7000 over 60 months without payment protection. (c) £4500 over 36 months with payment protection. (d) £6000 over 48 months with payment protection.



Exercise 7 This exercise follows the same idea as exercise 4, but The Royal Bank of Scotia prefers to have 2 tables: one With Loanguard, the other Without Loanguard (the same as with/ without payment protection). THE ROYAL BANK OF SCOTIA Customer Loan Repayment Tables



WITH LOANGUARD



WITHOUT LOANGUARD



Loan Period



Loan Period



12 months 24 months



36 months



60 months



Amount of Loan Monthly Payment £1000



£102·76



£2000



£199·10



£2000



£109·67



£3000



12 months



Amount of Loan Monthly Payment £1000



£94·22



£2000



£182·97



£2000



£98·81



£162·07



£3000



£146·19



£5000



£268·84



£5000



£242·61



£3000



£118·16



£3000



£104·11



£5000



£195·62



£5000



£172·47



£10000



£379·24



£10000



£335·27



£5000



£138·06



£5000



£116·36



£7500



£198·24



£7500



£167·98



£10000



£263·88



£10000



£223·61



£15000



£395·16



£15000



£334·86



24 months



36 months



60 months



1.



From the table, write down how much you would have to pay back per month if you borrowed: (a) £1000 over 12 months with Loanguard. (b) £1000 over 12 months without Loanguard. Bank (c) £5000 over 24 months with Loanguard. (d) £3000 over 36 months without Loanguard. (e) £7500 over 60 months with Loanguard. SCOTIA (f) £15000 over 60 months without Loanguard.



2.



What is the difference in your monthly payment if you borrowed £5000 over 36 months without Loanguard instead of with Loanguard.
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3.



Work out the total amount to be repaid in the following examples: (a) £2000 over 12 months with Loanguard. (b) £2000 over 12 months without Loanguard. (c) £3000 over 24 months with Loanguard. (d) £10 000 over 36 months without Loanguard. (e) £10 000 over 60 months with Loanguard. (f) £15 000 over 60 months without Loanguard.



4.



The Hendry family borrowed £3000 (without Loanguard) from the Scotia Bank over a period of 36 months. (a) What was their monthly repayment? (b) What was the total amount that they had to repay over the 36 months? (c) What was the extra cost of the loan to the Hendry family?



5.



The Hendersons also borrowed £3000 from the Scotia Bank over a period of 36 months, but they took the loan with Loanguard. (a) What was their monthly repayment? (b) What was the total amount that they had to repay over the 36 months? (c) What was the cost of the loan to the Hendersons? (d) How much more did this method of payment cost the Hendersons, compared with the Hendry family?



6.



In the same way, work out the difference in the final cost of these loans: Loan A Mr Chic Old borrowed £10 000 over 60 months with Loanguard Loan B Mrs H. Nutt



7.



borrowed £15 000



over 60 months



without Loanguard



Now, examine the table in Exercise 6 and the table in Exercise 7 to solve this problem: Hamish wants to borrow £5000 over 3 years to help pay for a second hand sports car. Naturally he does not want his monthly repayments to be high, so he decides not to take out any repayment protection plan. You have to advise Hamish, giving him reasons, as to whether he should go to the Building Society or the Scotia Bank for his loan.
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APPLICATIONS OF MATHEMATICS (INT 2) Checkup Exercise for Straightforward Calculations in a Social Context 1. Mr Samar earns £1260 per month. Mrs Ramas earns £291 per week. Calculate the annual earnings for both, and state who earns the greater annual salary. 2.



Isobel is a fashion designer. She works a long, basic 50-hour week at a rate of £68 per hour plus a limited amount of overtime at time and a half. Calculate her gross pay for a week in which she works her normal 50 hours, plus 20 hours overtime.



3.



Look at the payslip for Miss Dina Grubb and answer the questions which follow. Name



Employee No.



Month



Tax Code



NI Number



Dina Grubb



657841



7



545H



TT3575 X



Basic Pay



Overtime



Bonus



Extra Payment



Gross Pay



£980·50



£70·00



£25



£17



Nat. Insurance



Income Tax



Pension



Other



£96



£150·54



£42



–



Total Deductions Net Pay



(a) If April was regarded as month 1, what month of the year was this payslip for? (b) Calculate: (i) Dina’s Gross Pay. (ii) Dina’s Total Deductions. (iii) Dina’s Net Pay. 4.



Geoff sells frozen foods ...‘delivered right to your door’. He works for 48 hours, earning £5 per hour and gets 4·5% commission on all weekly sales over £300. Calculate his wage for a week when his sales are £820.



5.



Employees pay about 9% of their gross pay in National Insurance. If Moira’s gross pay for the week was £212 how much did she pay in National Insurance?
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6.



Loan Company – Repayment Table WITH PROTECTAPLAN



WITHOUT PROTECTAPLAN



Loan Period Amount of Loan Monthly Payment



Loan Period Amount of Loan Monthly Payment



12 months



12 months



24 months



£1000



£103·56



£1000



£95·22



£2000



£194·10



£2000



£183·96



£2000



£110·69



£2000



£99·81



£3000



£163·08



£3000



£145·19



£5000



£267·74



£5000



£241·60



24 months



The McCann family borrowed £5000 from a Loan Company over 2 years with payment protection. (a) How much was their monthly repayment? (b) What was the total amount that they had to repay over the 2 years? (c) What was the extra cost of the loan to the McCann family? 7.



Trevor the traffic warden gets paid £150 per week. He claims £5600 for allowances against income tax. Tax rates are: Lower Rate 20% for Taxable Income up to £4000 Basic Rate 25% for Taxable Income £4001–£30000 Higher Rate 40% for Taxable Income over £30000 What is Trevor’s: (a) annual salary (b) taxable income (c) tax bill for a year (d) tax bill for a week (e) weekly wage with tax off?
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LOGIC DIAGRAMS



By the end of this set of exercises, you should be able to: (a)



know the meaning of the terms: vertices (nodes) and arcs in a network diagram.



(b)



construct and interpret a network diagram.



(c)



recognise statement boxes and decision boxes in a flowchart.



(d)



interpret and use flowcharts which contain two decision boxes.



(e)



enter given data and formulae into a special spreadsheet as well as replicate formulae and use the functions SUM and AVERAGE in a spreadsheet.



(f)



design a spreadsheet.
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LOGIC DIAGRAMS



arc



A. Network Diagrams The drawing on the right is called a network diagram. • the dots are called vertices or nodes. • the lines joining them are called arcs.



node



fig. 1



Introductory Question Try to draw the network diagram (fig. 1) sticking to the following rules: (a) (b) (c) (d)



You must not lift your pen or pencil from start to finish. You must not go over any line more than once. You may go through a vertex (node) more than once. You do not have to end up where you started from.



Can it be done? If it can, we say the network is traversable. Exercise 1 Take your time with each network and be as careful as you can.You will be asked to return to it, so keep your sketches neat and handy. 1.



Which of the following networks are traversable using the above four rules (a) to (d)? (a)



(b)



(c)



(d)



(e)



(f)



(g)



(h)



(i)



(j)



(k)



(l)
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(m)



(n)



(o)



(p)



(q)



(r)



Make a list of all those networks which can be drawn. Make a list of all those networks which cannot be drawn. Now check your answers with those at the back – make any corrections needed to your list. 2.



3.



Now make a neat sketch of all the network diagrams from question 1. Beside each node, neatly write its order. Question 1 (q) has been done for you.



5 1



(q) 3



5



3 5 (a) Look back at the list of all the network diagrams from question 1 which you found were traversable using the four rules. Can you make a guess as to the connection between those which can be done and the order of their nodes.



(b) Now look at those which could not be drawn. What do you notice about their nodes? 4.



Copy and complete this statement: ‘A network diagram can be drawn according to the four rules as long as every one of its nodes is ........’



5.



Copy and complete this statement: ‘A network diagram looks as if it cannot be drawn if every one of its nodes is ........’ (We shall soon see that this is not strictly true.)



6.



(a) Is this simple network traversable? (b) Make a sketch of it and fill in the order of its nodes. (c) What does this mean about your answer to question 5?



In all of the questions in Exercise 1 you may have noticed that all of the nodes were either odd or all of them were even. In Exercise 2, you are going to study networks which have a mixture of odd and even nodes.
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Exercise 2 1. Many people have four clothes poles in their back garden set out in the shape of a square. The clothes rope can be represented as shown in the network diagram.



3



Is it possible to use one single piece of rope to form the pattern shown, without duplicating any part of itself (i.e. is it traversable)?



3



4 3



3



A



2.



3.



(a)



Look at this diagram. Make a sketch of it, filling in the order of each node. (a) Try drawing it, using the four rules, by starting at (i) A (ii) B or C (iii) D Can it be drawn from any of these points? (b) Try drawing it by starting at E or F. Can it be done?



B



C



D F



E



Each of the following networks is traversable, but you must be careful which node you start from. Try them, listing the order of the nodes you had to start from. 3



3



(b)



(c)



3 4 2



4 2



4



1



4 1



4 2



(d)



2



3



(e)
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4.



Look at the six networks in question 3. (a) How many odd nodes were there in each network? (b) Copy and complete the following statements: ‘If a network has odd nodes, it can still be drawn as long as there are only ..... of them.’ ‘To draw a network with exactly .... odd nodes you must begin at ....................... and you will always end up at the .......... .’ Check the answer given at the back. If you did not get it, write it down now. You now have a rule to decide if a network can be drawn, and if it can, where to start from. (These rules are given at the bottom of the page.)



5.



Make sketches of several network diagrams and decide, in advance, whether they are traversable or not. You may like to work in pairs and check your answers.



6



The Königsberg Bridges problem In the city of Königsberg, in the 18th century, there was a central island called Kneiphof, around which the river of Preigel flowed before dividing in two. This divided the city into four parts (A, B, C and D) which were connected by seven bridges. The residents of Königsberg spent their spare time trying to find a route which would involve them crossing each bridge exactly once. C



KÖNIGSBERG



Kneiphof River Preigel



B



A



D



(a) Can it be done? If so, where should they start from and where would they finish? (b) Try using your rules about traversability to help decide if it can be done or not. (Don’t just draw it or say it can’t be done – give a reason).



Rule C Rule B Rule A



A network can always be drawn if all of the nodes are even. You can start at any node and you will always end up back at your starting node. If there are only two odd nodes the network can still be drawn. You must start at one of the odd nodes and you will always end up at the other. If the network has more than two odd nodes, it can never be drawn, no matter where you try to start from. Mathematics: Applications of Mathematics (Int 2) – Student Materials
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B. Tree Diagrams A tree diagram is a way of listing the various possibilities of events happening. For example, if you toss a coin twice, you can see, using the tree diagram, that there are four possibilities.



First Toss



Head



(head,head) (head,tail) (tail,head) (tail,tail)



Tail



Second Toss



Possibilities



Head



Head, Head



Tail



Head, Tail



Head



Tail, Head



Tail



Tail, Tail



Exercise 3 1. Of the four possibilities when tossing a coin twice, how many ways did: (a) exactly one head occur? (b) at least one head occur? (c) two tails occur? (d) both tosses produced the same result? 2.



(a) Draw a tree diagram to show what happens when a coin is tossed three times. (b) How many different possibilities are there? (Note: (head, head, tail) is different from (head, tail, head).) (c) Of all the possibilities, how many ways could the following occur: (i) three heads (ii) two heads (iii) at least two tails (iv) all three the same?



3.



When offering someone coffee you could ask your guest two questions. ‘Do you wish sugar or not?’ and ‘Do you wish cream, milk or neither?’ (a) Show the possibilities by copying and completing this tree diagram. First Choice



Second Choice



Possibilities sugar, cream



cream milk sugar



neither



no sugar



(b) How many possibilities are there? Mathematics: Applications of Mathematics (Int 2) – Student Materials
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4.



A boy chooses from one of three red cards, then from one of two yellow ones.



i



a



o



n



RED CARDS



t



YELLOW CARDS



His choices can be shown using a tree diagram as follows Red Card



Yellow Card



n



Word?



n



in



i



i



(a) Copy and complete the diagram. (b) How many possible ‘two-letter’ combinations are there? (c) How many of them read as sensible two-letter words? 5.



A girl chose one of two circular numbered discs, then one of three square ones, followed by one of 2 triangular ones.



1 2



4 5 6



8 9



(a) Copy and complete this tree diagram to show all the possible three-digit numbers she could make from her choices. circular disc



1



1



(b) How many possible three-digit numbers can be formed? (stick to the order, circular -> square -> triangular). (c) Of all the possibilities, how many of the three-digit numbers are greater than 249?
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A three-sided spinner with the numbers 1, 2 and 3 on it is spun twice and the digit is recorded each time. (a) Use a tree diagram to show all the possible two-digit numbers which can be formed. (b) How many possibilities are there? (c) How many of the possible two-digit numbers are EVEN?



2



6.



1



24



4



8.



Go back to the spinner in question 6. Repeat parts (a), (b) and (c), but this time looking at the three-digit numbers formed when the spinner is spun three times.



9.



Mr Jones leaves his house and walks to the bank, via the Cross. The Cross



New Street



Abbey Way



Upper High Street



Lower High Street



South Drive



Brier Road



Mr Jones’ House



1



3



Repeat question 6, parts (a), (b) and (c), but this time using a four-digit spinner, spun twice.



2



7.



Bank



(a) Show all the possible routes he can take using a tree diagram.



w Ne



St



House



(b) How many ways are there altogether? (c) How many routes are there which: (i) pass along Abbey Way? (ii) do not go along New Street? 10. This map shows several ways of driving from Startley to Endpoint through one of three towns: Ardeer, Brewster or Coldrill. A14 (20)



Ardeer



11 B1 5) (1



Brewster



M77 (17)



Startley A4 (23 6 )



A19 (27)



A213 (13) M74 (12)



Endpoint



B65 (16)



Coldrill



B171 (22)



The distances between the towns are shown in brackets (in kilometres).
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(a) Show the various routes using the tree diagram started below:



A 4 A1 1 B11



S



M77



A72



E



A B



A46 A1



9



C C



(b) How many different routes are there? (c) Which route is the (i) shortest (ii) longest? (d) Difficult: A delivery van driver leaves Brewster and has to drop off goods at shops in the other four towns. Use a tree diagram to find how many routes he could take and which is the shortest route. (Note: a large sheet of paper may be required to solve this problem).
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C. Shortest Path Problems



Brierlee



8



Exercise 4 Arluss 1. The Travelling Salesman problem. 11 12 This map shows four towns with the roads and the distances between the towns given. A 7 salesman leaves his office in Arluss and has to 14 Canrool visit customers in the other three towns. He does not want to go through any town more Drylie than once and does not need to return to Arluss. Distances in miles



A tree diagram can be drawn to study the various routes he can take: 11 8



14



Canrool



Drylie



Brierlee



Arluss Drylie



(a) (b) (c) (d)



Copy and complete the diagram showing all the routes he could take. Which route is the shortest? Which is the longest? If he wished to return to the depot after visiting the customers, could he do it without going through any town more than once?



2.



Repeat all four parts of question 1 but this time start the journey from Brierlee.



3.



By starting at Canrool and then Drylie, decide which of the four towns the salesman should base his office in so that he can visit the other three towns in the shortest possible distance.



4.



A pilot leaves Playville airport and has to drop passengers off at three surrounding airports, Queensridge, Ranloch and Stewarton. (a) Draw a tree diagram to show all the possible routes leaving from Playville and passing through the other three airports. (b) What is the best route to keep the distance travelled, and hence the fuel cost, as low as possible?



Ranloch



128 km 64 km



71 km 52 km



56 km



Stewarton



Queensridge 95 km



Playville
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5.



19



In an orienteering competition, contestants start at the point marked S on the map shown opposite. They have to get their cards stamped at the four checkpoints numbered 1, 2, 3 and 4 but can do so in any order.



2 20



1



21 22 14



George has prepared in advance for the competition by running between every pair of points and he has estimated the time, in minutes, each part takes. (These times are shown also on the map).



4



17



3 16



S 18



One route is S -> 1 -> 2 -> 3 -> 4 (76 minutes) (a)



1



Copy and complete the tree diagram to show all possible routes.



4



He does not need to return to his starting point, S.



14



S



16



18



3



(b) There is a problem with one route. Which one is it not possible to do without going through one of the checkpoints more than once? (c) Which route should George take if he wants to try to win the competition? 6.



7.



A



Starting at A, which is the shortest route through B, C, D and E (in any order) without going through any vertex more than once? (A tree diagram should be drawn to help you decide).



4



E 7 4



A van leaves a depot at Pudsley and makes deliveries at Quenton, Robbart, Sneddon and Tyrole before returning to the depot at Pudsley. What is the ideal route to take to make the distance travelled, in kilometres, the shortest possible? The driver may go through a town more than once if he finds it helps. (A tree diagram will help).



6



5



C



B



4



5 5



Distances in kilometres



4 km



Robbart



D Quenton 4 km Pudsley



1 km 4 km



3 km



2 km Tyrole
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5 km



Sneddon
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Four towns are situated along the main A12 road. They are Dudley, Exham, Fortnam and Gourley. The map shows the distances between them. Exham



Gourley



11 23 Distances in kilometres



D



ud



le



y



(a) How far is it from (i) Dudley to Fortnam (ii) Exham to Gourley?



m



y



Fo



rtn



am



18



(b) Copy and complete this distance chart, showing the distances between each pair of towns.



G



ou



rle



18



Fortnam



ha



Dudley



Ex



8.



9.



This distance chart indicates how far it is between a series of four towns, joined by six roads. Iswell



22



w rro ild K



18 26 20



ay



Ja



35 14



w



Is



22



el



l



H



eg



to



n



Hegton



Jarrow Kilday



(a) Copy the map (fig. 1) and fill in the missing distances using the distance chart. (b) How much further is it from Hegton to Jarrow via Kilday than via Iswell? 10. This chart shows distances between four local mountain peaks in kilometres. (a) Copy and complete the map below showing the distances.



ht



op



s



The Knot



Drymun



5·4 3·7 1·9



ot fo



K



Kingsfoot



in



gs



D



4·1 6·0



ry



m



un



Th



3·2



eK



H



no



t



ig



Hightops



(b) A hill walker climbs to the top of Hightops mountain. From there he intends to climb the other three. Draw a tree diagram to show the various routes and determine the ideal route to take in order that the climber has the shortest possible route. (He obviously does not want to climb any mountain more than once)!
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Decision Trees (or Keys) are used mainly in science to determine the species of plants or animals, or decide on the type of rock found, based on a variety of yes/no questions. 11. A student made some sketches of insects on a field study. Use the key to determine the species of each.



Start Here legs not jointed



all legs jointed



caterpillar



4 pairs of legs



body in 2 parts



(a)



spider



(b)



6 legs jointed



body in 1 part



legs longer than body



legs shorter than body



harvestman



mite



body striped back end of body pointed



(c)



3 pairs of legs



body not striped



back end of body not pointed



body small



bee



greenfly



wasp



body round and spotted



(d)



body not small



body long and not spotted



ladybird



(e)



6 legs jointed



(f)



wings narrow



wings wide



cranefly



(g)



(h)



(i)



feelers club-shaped



feelers not club-shaped



butterfly



moth



Six related plants



12.



Thorns



No thorns



White flowers



White flowers tinged with pink



Trailing Rose



Dog Rose



Four petals Five petals



Common Tormentil



White flower



White flower tinged with pink



Yellow flower



Pear



Crab apple



Silver weed
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Use the key to decide what kind of plants the following properties relate to: (a) It has white flowers and thorns. (b) It has no thorns and four petals. (c) It has five petals, no thorns and white flowers. (d) It has thorns and its white flowers are tinged with pink. (e) It has no thorns, its flowers are white tinged with pink and it has five petals. 30



D. Flowcharts (Flow Diagrams) Exercise 5 1.



START



This simple flowchart is used to change from Degrees Fahrenheit to Degrees Celsius.



Subtract 32 Divide answer by 9



Use the flowchart to change these temperatures from °F to °C.



Multiply by 5



(a) 59°F (c) 212°F (e) -40°F.



(b) 32°F (d) -4°F



STOP



START



2.



This flowchart tells you how to calculate, approximately, the distance a lightning strike is from your position.



Start your stopwatch when you see the flash



Use the flowchart to calculate how far away, in metres, a lightning bolt is if the number of seconds between the flash and the peal of thunder is:



Stop your stopwatch when you hear the thunder



Multiply the number of seconds by 330



(a) 3 seconds (b) 41/2 seconds (c) 6·2 seconds.



Read off the distance in metres STOP



3.



Put these boxes together in the correct order to make a flowchart which shows how to phone a plumber to get a repair done.



Re



Dis



pla ce rec



Li



eiv er



ST OP Loo



4.



k



lum up p



ber ’s



nu



ft



cus



rec



RT STA s th



eiv



e pr



oble



mo



Di



n th



e ph



er



an



or ge f



This flowchart tells a builder’s merchant how to calculate how much VAT to add on to your bill for the item(s) you have just purchased. Calculate the extra VAT to be added when you buy: (a) a load of bricks priced £60 (b) a lorry load of slates priced £640 (c) roofing timber at £370.
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START Multiply cost by 7



Divide answer by 40



STOP
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Exercise 6 1. This flowchart shows the cost of buying tickets for a show, depending on whether it is a group of adults or a group of children. Use the flowchart to calculate the cost of the following: (a) a group of six adults (b) a group of four children.



START Number of Tickets



No



Is it a group of adults?



Yes



Multiply by £2·50



Multiply by £3·75



STOP



2.



This one shows how to work out the cost of hiring a van for a number of hours. Use it to work out the cost of hiring the van for: (a) three hours on a Sunday (b) five hours on a Tuesday.



START



Yes



Is it the weekend?



Multiply hours by £8·50



No Multiply hours by £6·50



Add on £10·00 STOP



3.



This flowchart shows how to work out the cost of hiring a cement mixer for several days. How much would it cost to hire the cement mixer for: (a) 3 days (b) 5 days (c) 10 days?



START



No



Is it for more than 5 days?



Yes



Multiply days by £11·50



Multiply days by £9·50



Add on £6·75



Add on £4·50



STOP
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4.



This flowchart is used to calculate the commission and final salary due to a salesperson depending on his or her sales.



START



No



Are the annual sales over £50 000?



Commission = 0·08 × Sales



Yes



Commission = £4000 + 0·10 × (Sales – £50 000)



Use it to calculate the salary due by: Add on £17 500



(a) Alistair, who sold £42 000 of goods. (b) Claire, who sold £50 000 of goods. (c) Cheryl, who sold £62 000 of goods.



5.



This more complicated flowchart shows how much extra a driver has to pay in car insurance. Use the flowchart to calculate the final insurance premium due by: (a) Andrew, aged 17, having had no accidents at all and whose basic premium was £480 per year. (b) Sheila, aged 24, with no previous accidents. Her basic premium was £280 per year.



STOP



START



Are you under 18 years of age?



Yes Add 30% to basic rate



No Are you under 25 years of age?



Yes



Add 20% to basic rate



No



(c) Donald, aged 30, with one accident 6 months ago. His basic premium was £180 per year. (d) Julian, aged 22, with one accident 15 months ago. His basic premium for his sports car was £880.



Any accidents in last 2 years? No



Yes Add a further 25% to basic rate



STOP
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6.



Look at this flowchart carefully.



START



(a) What do you think its purpose is? (b) Use it to do a calculation on the following set of numbers: 23, 54, 61, 18, 44 (c) Use it to perform the calculation on: 4·7, 3·8, 6·2, 8·1.



Set TOTAL = 0 Read first value



Add this value to TOTAL



Are there any more values?



Read next value



Yes



No Divide by number of values STOP



7.



This flowchart is used to decide a pupil’s Standard Grade award in their prelim exam, depending on their mark. The maths exam was out of 80. Use the flowchart to calculate the grades of the following:



START Read in name and mark



Multiply mark by 5 Read next name and mark



Divide answer by 4



(a) (b) (c) (d) (e) (f)



Ted scored 36 Bill scored 52 Ruth scored 72 Iain scored 40 Susie scored 44 John scored 48.



Is score over 75?



No



Yes



No



Yes



Grade = 1



Any more names on list?



Is score over 55?



Grade = 2



Grade = 7



Yes



No STOP
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8.



This spreadsheet is used to decide if a particular year is a leap year or not.



START



Enter the year



Use it to decide which of the following are leap years: (a) 1966 (b) 1972 (c) 1800 (d) 1940 (e) 1900 (f) 2000.



Is it divisible by 4?



No



Yes Is it divisible by 100?



No



Yes Is it divisible by 400?



Yes



This is a leap year



No



This is not a leap year



STOP



9.



Here is a more complicated flowchart used by a company to calculate the commission due to some of its sales staff each month. START



No



Are sales over £20 000?



Yes



Are sales over £30 000?



Yes



No Commission = 4% of Sales



Commission = £800 + 6% of (sales – £20 000)



Commission = £1 400 + 8% of (sales – £30 000)



STOP



Use the flowchart to calculate the monthly commission due to the following people: (a) Catherine whose sales came to £18 000 (b) Joseph who sold £23 000 worth (c) Tania whose sales figure was £30 000 (d) David who managed to sell £37 000.
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10. A glazier uses a flowchart to work out the cost of replacing a rectangular window for customers in an emergency. It depends on the area of glass, whether it is double glazing or not, and whether the emergency was called after 5pm. The glazier is working out the bill for three of his customers. Use the flowchart and a calculator to help him. (a) The Dunlops need a replacement piece of glass measuring 1·6 m by 1·5 m. It is to be single glazing and was ordered in the morning. (b) The Douglases needed a double glazed window replacement measuring 2 m by 1·75 m. It was ordered by phone on Monday evening at 6pm. (c) The Thompsons needed a new front window measuring 2·8 m by 1·6 m, single glazed. They ordered it after their window was broken at 9 o’clock at night.



START



Note the length (l) Note the breadth (b) Area = l × b



Is l or b greater than 2·5 m?



Yes Cost = Area × £9·75 + further 20%



No Cost = Area × £9·75



Is it double glazing?



Yes Multiply cost by 2·5



No



Is it after 5pm?



Yes Add a further £15



No



Add VAT at 171/2%



STOP



11. In the following game, a three-sided spinner is spun, a coin is tossed and a four-sided die is rolled.



N



E



1



N



Y



O



N



red



blue



g



n ree



E



P



1 1



(head, tail) (red, green, blue)
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11. Continued. (a) Use the flowchart to decide whether the following people won or lost: Archie – (red, head, 3) June – (blue, head, 2) Brian – (green, tail, 4) Alison – (blue, tail, 2) David – (green, head, 1) George – (blue, head, 3) START



Is the spinner red?



Is the spinner green?



No



Yes



No



Yes



Is the coin a head?



Yes



No



Is the coin a head?



Yes



No Yes



No



Is the number on the die odd?



Is the number on the die odd?



No



Yes



No



Is the number on the die odd? Yes



You WIN



You LOSE



STOP



H green T



(b) Draw a tree diagram to show all the possibilities. (c) How many possibilities are there altogether? (d) Go through each one using the flowchart and decide if it is a winner or loser. (e) What is the probability of winning?



red



blue



H T H T
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E. Spreadsheets Entering data The following exercise assumes you are working individually, but you may try it as a group of two, three, four etc. or as a whole class.







File



Edit



A



Format



B



C



Calculate



Option



D



E



?



View



F



G



1 2 3 4 5 6 7 8 9 10



Exercise 7 1. A group of five First Year pupils are comparing their marks in three of their maths tests. David Smith scored 62%, 81% and 79%. Brian Jones scored 63%, 59% and 91%. Alan Young scored 71%, 83% and 65%. Iain Taylor scored 73%, 76% and 79%. John Hughes scored 59%, 62% and 71%. (a) Open up a new spreadsheet and type in the following headings: cell A1 – 1st name cell B1 – 2nd name cell C1 – Test 1 cell D1 – Test 2 cell E1 – Test 3 A 1 2



B



1st name 2nd name



C



D



E



Test 1



Test 2



Test 3



(b) Fill in the five names along with the marks, starting in cell A3. A 1 2 3



B



1st name 2nd name David



Smith



C



D



E



Test 1



Test 2



Test 3



62



81



79



(c) Save this on to disc for use later. Call it Ex7, Qu1. (d) Take a printout of your spreadsheet and keep it. 2.



A glazier is cutting a series of rectangular panes of glass for six customers. He is going to calculate the area and cost of each piece eventually. (a) Open a new spreadsheet with the headings: cell A1 – Customer cell B1 – length (cm)



cell C1 – breadth (cm)
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(b) Fill in the following customer details, starting in cell A3: Mr Davies – 60 cm by 80 cm Mrs White – 90 cm by 120 cm Mr Gordon – 210 cm by 160 cm Mrs Wylie – 75 cm by 160 cm Mr Rivers – 130 cm by 110 cm Mrs Jones – 80 cm by 150 cm (c) Your spreadsheet should look like this. (d) Save this for later under Ex7, Qu2. (e) Take a printout of your spreadsheet and keep it. 3.



1 2 3



B



C



Customer



length



breadth



Mr Davies



60



80



A fruit shop computerises its pricing. (a) Open a new spreadsheet and enter the headings: cell A1 – fruit cell B1 – weight (kg) cell C1 – cost / kg (b) Fill in Mr Stevenson’s fruit order, starting at cell A3. Mr Stevenson: 2·5 kg of apples 1·5 kg of oranges 0·5 kg of grapes 3 kg of bananas 0 kg of pears 0·75 kg of peaches. (c) Save it under Ex7, Qu3. (d) Take a printout and keep it.



4.



A



fruit apples oranges grapes bananas pears peaches



cost / kg £1·52 £1·85 £1·68 £1·20 £1·46 £1·92



Bloggs Engineers employs six workers. They wish to calculate the weekly wages of its workforce. Fred works a basic 40 hours and 6 hours overtime. His basic rate of pay is £6·50 /hour. Tom works a basic 38 hours and 4 hours overtime. His basic rate of pay is £6·20 / hour. Gina works a basic 36 hours and 5 hours overtime. Her basic rate of pay is £4·80 / hour. Alex works a basic 39 hours and 4 hours overtime. His basic rate of pay is £5·10 / hour. Sara works a basic 40 hours and 2 hours overtime. Her basic rate of pay is £6·40 / hour. Dave works a basic 32 hours and 0 hours overtime. His basic rate of pay is £5·30 / hour. (a) Open a new spreadsheet and enter the headings: in cell A1 – Name in cell B1 – Rate of pay in cell C1 – Basic hours in cell D1 – Overtime hours (b) Now enter the details for the six workers starting at cell A3. (c) Save it under Ex7, Qu4 and take a printout.



1 2 3



A



B



C



D



Name



Rate of Pay



Basic Hrs



Overtime Hrs



Fred



£ 6.50



40



6
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Formulae and Calculations in Spreadsheets Exercise 8 1. Open your spreadsheet for Ex7, Qu1. It should look like this: (a) Put in two new headings: cell F1 – TOTAL cell G1 – AVERAGE. A 1 2 3 4 5 6 7



B



C



D



E



Test 1



Test 2



Test 3



Smith



62



81



79



Brian



Jones



63



59



91



Alan



Young



71



83



64



Iain



Taylor



73



76



79



John



Hughes



59



62



71



1st name 2nd name David



F



G



(b) Tap on cell F3 and type in the formula: = C3 + D3 + E3 (return) (cell F3 should now show 222). (c) Copy the formula in cell F3 down into cells F4, F5, F6 and F7. (Check that these totals are correct). (d) Tap on cell G3 and type in the formula: = F3 / 3 (return) (use ÷ or /) (cell G3 should now read 74). (e) Copy the formula from cell G3 down onto cells G4, G5, G6 and G7. (f) Print it out and use SAVE AS to save this under the new name Ex8, Qu1. This means you keep the original as Ex7, Qu1. (g) Try playing around with your spreadsheet by changing some of the test marks or by adding on one or two extra pupils’ names and scores. You will have to duplicate (copydown) the formulae if you wish the calculations done. 2.



Open up your spreadsheet, Ex7, Qu2. It should look like this: 1 2 3 4 5 6 7 8



A



B



C



Customer



length



breadth



Mr Davies



60



80



Mrs White



90



120



Mr Gordon



210



160



Mrs Wylie



75



160



Mr Rivers



130



110



Mrs Jones



80



150



D



E



(a) Enter the heading AREA in cell D1, and the heading Cost (£) in cell E1. (b) In cell D3, enter a formula which will calculate the area of glass using cells B3 and C3. (return) (c) Copy this formula down into cells D4 to D8. (d) The glass costs £0·005 per cm2 (i.e. 1/2 a penny). In cell E3, enter a formula, using cell D3, to calculate the cost of the glass for Mr Davies, and copy this formula down onto cells E4 to E8. (e) In cell D10, type in TOTAL =, and in cell E10 enter a formula which will give the total of all the monies in cells E3 to E8. (f) Print it out and use SAVE AS to save your new spreadsheet under Ex8, Qu2.
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3.



Open up your spreadsheet, Ex7, Qu3. It should look like this.



1 2 3 4 5 6 7 8



A



B



C



fruit



weight (kg)



cost/kg



apples oranges grapes bananas pears peaches



2.5 1.5 0.5 3 0 0.75



£ £ £ £ £ £



D



1.52 1.86 1.68 1.20 1.46 1.92



(a) In cell D1, type in the heading COST. (b) Enter a formula in cell D3 to calculate the cost of the apples and copy this down into cells D4 to D8. (c) As in Question 2, use cells C10 and D10 to calculate the TOTAL bill. (d) Print your spreadsheet and save it under Ex8, Qu3. (e) Try changing weights and costs and see the results. 4.



Open up your spreadsheet, Ex7, Qu4. It should look like this. 1 2 3 4 5 6 7 8



A



B



C



D



Name



Rate of Pay



Basic Hrs



Overtime Hrs



40 38 36 39 40 32



6 4 5 4 2 0



Fred Tom Gina Alex Sara Dave



£ £ £ £ £ £



6.50 6.20 4.80 5.10 6.40 5.30



E



F



G



(a) In cells E1, F1 and G1, type in the headings, Basic Pay, O’time Pay, Gross Pay. (b) In cell E3, enter a formula to calculate Fred’s Basic pay and copy it down to cells E4 to E8. (c) In cell F3, enter a formula to calculate Fred’s Overtime pay and copy it down to cells F4 to F8. (Overtime is paid at ‘time and a half’– i.e multiply it by 1·5). (d) In cell G3, enter a formula to calculate Fred’s Total Gross using cells E3 and F3 and copy it down to cells G4 to G8. (e) Use cells F10 and F11 to calculate the TOTAL Wage Bill for Bloggs. (f) Save your spreadsheet under Ex8, Qu4 and take a printout of it.
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Special Formulae – SUM and AVERAGE – and designing a spreadsheet Exercise 9 1. Open up your original spreadsheet from Exercise 7 (Ex7, Qu1) (a) This time, type the heading AVERAGE in cell F1. (b) Use the AVERAGE function in cell F3, to find the average of the numbers in cells C3, D3 and E3. (In Claris, it is in the menu bar under Edit - Paste Function). (c) Copy this formula down into cells F4 to F8, and check it gives the correct answers. (d) Save it, using SAVE AS, under Ex9, Qu1, and take a printout of it. 2.



(a) Open up a new spreadsheet. Somewhere in the spreadsheet, not necessarily starting at cell A1, type in the 5 headings: Customer, Item 1, Item 2, Item 3, and Total. (b) Fill in the following three customers’ details in an appropriate place: Mr Jones – £3·85, £9·62, £4·75 Mrs Paton – £6·94, £5·73, £11·64 Mr Wilson – £9·85, £7·24, £1·68 (c) Use the SUM function, (again in the menu bar under Edit – Paste Function), to calculate the total for Mr Jones’ three items and copy this formula down to include the other two customers. (d) In an appropriate cell, type in the heading TOTAL =, and in the cell next to it use the SUM function again to find the TOTAL of the above three Totals. (e) Save your new spreadsheet, using SAVE AS, under the new name, Ex9, Qu2, and take a printout of it.



3.



(a) Open up a new spreadsheet and enter a line of 4 or 5 numbers starting at cell A1. (b) Try some of the various ‘functions’, from the Paste Function in the Edit menu to see what they do to your numbers, and how to use them. (c) There is no need to save this spreadsheet unless you wish to do so.



4.



Go back and open the spreadsheet from Exercise 8, (Ex8, Qu4). (a) Extend the spreadsheet to include two new headings, ‘Deductions’ and ‘Net Pay’. (b) In the appropriate cells, add in the 6 employees’ details: Employee Deductions



Fred £92·40



Tom £75·30



Gina £57·79



Alex £52·72



Sara £68·77



Dave £31·42



(c) Use a standard function, or devise your own to calculate Fred’s net pay from his gross pay and his deductions, and copy your formula down to find the net pay of the other five. (d) Save it under Ex9, Qu4, and take a printout of your spreadsheet.
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5.



Devise a simple spreadsheet which will produce the following sets of values:



1 2 3 4 5



11 1 12 2



A x



B x squared



C x cubed



1 2 3



1 4 9



1 8 27



9 10



81 100



729 1000



Note 1 You should use some of the functions or devise your own. Note 2 You could also make use of the following idea: once you had typed in ‘1’ in cell A3, you could enter the formula = A3 + 1 into cell A4, and copy this down to cell A13. (Try it and see what happens – it saves you having to type in 2 to 10 in cells A4 to A13). 6.



Imagine you were the treasurer for the school tuck shop which sells crisps (22p), Big Bars (31p), Tukins (28p), Cans (25p) and Juice (18p). Sales for Week 1 were – 63 Crisps, 22 Big Bars, 46 Tukins, 36 Cans and 29 Juice. (a) Design and devise a spreadsheet which works out the total income due (in £’s) for week 1 and take a printout of the figures. Save it under Ex9, Qu6. (b) Now use it to work out the money due in Week 2 when the sales were: 31 Crisps, 42 Big Bars, 33 Tukins, 32 Cans and 24 Juice.



7.



(a) Devise a simple spreadsheet which will calculate electricity bills. Your spreadsheet should: (i) find the units used by subtracting ‘past reading’ from ‘present reading’. (ii) find the cost of units by multiplying units used by ‘6·25 pence’ and changing the answer to £’s. (iii) add on a standing charge to each bill of ‘£13·55’. (iv) calculate and add on VAT of 8%. (b) Use your spreadsheet to calculate the electricity bills due by the following four customers:



Full Name Present Reading Past Reading



Mr Green 16827 15937



Mrs Lesley 08913 08173



Mr Millar 23376 22496



Mrs Todd 30296 28946



Your spreadsheet should look like this: 1 2 3



A



B



C



Name



Present



Past



Mr Green



16827



15937



D



E



F



Units Used Cost (£) Sub Total



G



H



VAT



BILL



890
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(c) Add on two new customers: Mr Lavetty : present reading – 14643, past reading – 13253 Mrs Wallace : present reading – 46417, past reading – 45837 and calculate the two new bills. (d) Save your spreadsheet (Ex9, Qu7), and take a printout. 8.



(a) Devise a spreadsheet which will produce the ×2, ×3, ×4, ×5, ×6, ×7, ×8, ×9 and ×10 tables. It should have headings and look like this: 1 2 3 4



A



B



C



D



number



2 times



3 times



4 times



1 2



2 4



3 6



4 8



Note: Use the idea given in ‘Note 2’ in question 5 to produce the numbers 2 to 10 in cells A4 to A12 from cell A3. (b) Take a printout and save it as Ex9, Qu8. 9.



Thomson’s Builders’ Merchants record their expenses and income each quarter. (a) Produce a spreadsheet to help them. It should look like this: Thomson’s Builders Jan



Feb



Mar



£11000 £250 £320 £290 £2130 £60



£11000 £250 £280 £285 £1940 £85



£12100 £250 £240 £260 £2050 £70



*****



*****



*****



£18640



£17960



£20470



*****



*****



*****



EXPENSES Wages Rent Gas Electricity Materials Petty Cash TOTAL INCOME (sales) TOTAL BALANCE



Quarterly Balance



*****



(b) Write down formulae which will do the calculations in the cells marked *****. (c) Enter your formulae into your spreadsheet and try to make it as neat and presentable as possible, with bold and centralised cells where appropriate. (d) Take a printout and save it as Ex9, Qu9.
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APPLICATIONS OF MATHEMATICS (INT 2) Checkup Exercise for Logic Diagrams 1.



Try to decide, in advance, which of the following six diagrams are traversable. For those which are, state whether you can start at any node, or if not, say which node you must start at. Draw those which are traversable and say why the others can’t be drawn. (a)



(b)



(c)



(d)



(e)



(f)



2.



For the Königsberg Bridges problem (see Exercise 2, Q 6), build one extra bridge over the river in such a way as to solve the problem. (For your solution say where a person would then have to begin their walk and where they would end up).



3.



A board, with a spinner on it, has five equally spaced sectors numbered 1, 2, 3, 4 and 5.



1



A triangular die with the numbers 1, 2 and 3 is rolled.



3



4 2



5 2



3



1



Complete the tree diagram which shows all the totals you can get when the spinner is spun, the die rolled and the values added together. (a) How many possibilities are there? (b) If you were asked to bet on an odd or an even total which would you be better to choose, and why?
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4.



A baker’s van leaves its depot in Coolridge Coolridge and has to make deliveries to Duckworth, Edfu and Fordbank. (a) Draw the tree diagram to show all the possibilities. (b) Which is the most efficient? (shortest!) 24 km



27 km Duckworth



16 km



17 km



Copy and complete the distance chart representing the map shown below. Ashvie



D



ak



el



y



5.



Fordbank



19 km



Edfu



sh



vi



e



13 km



Dakeley



16 km



Bl



yt



he



Cr



31



om



er



A



18 km



Cromer



15 km



20 km Blythe



6.



This flowchart shows how the supermarket chain SAFEDA works out the hourly rate of its part-time workers.



START



Note the age



(a) What would the hourly rate be for: (i) Bob who is 16 (ii) Jenny who is 19 (iii) Ted who is 24? (b) George is 20 years old and worked 12 hours for SAFEDA last week. What should his pay be?



Is worker under 17?



Yes



No Yes



Is worker under 21? No



Hourly rate is £3·20 + (age – 16) x 0·20



Hourly rate is £4·20 + (age – 21) x 0·30



Hourly rate is £3·20



STOP
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7. Item



Cost (before VAT)



Bag of cement



£3·60



100 common bricks



£9·20



Bag of sand



£2·40



100 facing bricks



£19·60



Pack of 20 slates



£16·40



The spreadsheet below has been designed to calculate the VAT (at 17·5%) and the final price of the items sold at a builder’s merchant. 1 2 3 4



A



B



C



D



Item



Basic Cost



VAT



Final Cost



Cement



£ 3.60



C Bricks



£ 9.20



(a) Write down the formula which would go into cell C3 to calculate the VAT and the formula for cell D3 which gives the final cost. (b) Optional: If you have access to a computer you could produce and type up the spreadsheet and take a printout of it. (i) In your speadsheet, put the headings Item, Basic Cost, VAT and Final Cost in Cells A1, B1, C1 and D1. (ii) In Cells A3 to A7, type in the Item Names. (iii) In Cells B3 to B7 put in the item costs. (iv) Devise a formula for calculating the VAT and enter it in Cell C3. Copy this down into Cells D4 to D7. (v) In Cell D3 enter a formula to calculate the final cost with the VAT added on. Copy this down into Cells D4 to D7.
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FORMULAE



By the end of this set of exercises, you should be able to: (a)



interpret and use formulae expressed in words



(b)



interpret and use formulae expressed in symbols.
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A. Formulae Expressed in Words Exercise 1 1. The perimeter of a rectangle is found as follows: add the length and breadth together and double your answer



Use your rule to find the perimeter of a rectangle with: (a) length 17 centimetres and breadth 13 centimetres (b) length 8·61 centimetres and breadth 5·93 centimetres.



length



breadth



2. There is a simple rule about how to make a good cup of tea using tea bags: One bag for each person and one for the pot



How many tea bags are needed for a group of five people?



3.



If you know the speed of a runner, (in metres per second), you can change it to kilometres per hour as follows: Multiply his speed in metres/second by 3·6 and this gives his speed in km/hr



(a) If a runner is travelling at 9·5 metres/second, what is his speed in km/hr? (b) Roger covers the 100 metre race in 12·5 seconds. (i) What is his speed in metres per second? (ii) Now change it to km/hr. 4.



To change from degrees Celsius to degrees Fahrenheit, apply the following rule: Multiply the temperature in degrees Celsius by 1·8 and then add on 32



(a) Change 15° Celsius to °Fahrenheit. (b) What happens when you change –40 ° Celsius to ° Fahrenheit? 5.



If you are standing on top of a cliff and you wish to determine its approximate height, here’s what to do: Drop a stone over the edge, count how many seconds it takes to fall and multiply this number by itself. Finally multiply your answer by 5 and this gives the height in metres



What must the cliff height be if it takes 4·6 seconds for a dropped stone to reach the bottom?
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6.



The net profit made by a cycle shop is given by the formula: Profit = (Selling Price of bike – Cost Price) × 0·7



Calculate the shop owner’s profit on a twelve speed racing bike bought for £295·99 and sold for £365·99. 7. A rough guide as to how many rolls of wallpaper are needed to paper a room is: No. of rolls = (Perimeter × Height) ÷ 5 where the height and perimeter are in metres.



2·2 m



6·5 m



4·5 m



Calculate how many rolls of paper are needed for:



(a) a bedroom with perimeter 18 metres and wall height 2·3 metres. (b) the living room with dimensions shown. 8.



In physics, it is possible to calculate the average acceleration of an object in metres/ second/second as it increases its speed, as follows: (final speed – starting speed) Average acceleration



= Change in speed Time taken



(a) A cyclist accelerates from 12 metres per second to 26 metres per second over a period of 8 seconds. Calculate his acceleration. (b) A car accelerates from rest (0 metres per second) to 28 metres per second and it does it in 3·5 seconds. Calculate the acceleration of the car. 9.



When a torch is shone on to a wall, the illumination of the beam on the wall is calculated as follows: Multiply the distance (in metres) by itself, then 10 divided by the answer



(a) Calculate the illumination of the beam on the wall when the distance from the torch to the wall is: (i) 2 metres (ii) 4 metres. (b) From your answers to part (a), what do you think happens to the illumination, the further you move away from the wall (i.e. from 2 metres to 4 metres)?
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10.



Here is a rough guide as to how to calculate the stopping distance, (D metres), of a car.



distance in metres (D) (i) (ii) (iii) (iv)



divide its speed (in km/hr) by 30. add 1 to your answer. multiply this new answer by the speed. divide this by 5.



Use the above rule to find the stopping distance for a car travelling at: (a) 30 km/hr (b) 75 km/hr (c) 100 km/hr. 11.



A child’s dosage of medicine can be calculated if you know the child’s weight in kilograms, as follows: child’s dose = adult’s dose × weight of child (in kg) 70kg



Calculate the child’s medicine dose in the following cases: (a) Cough medicine where the adult dose is 10 ml and the child weighs 50 kg. (b) Indigestion medicine, where the adult dose was 15 ml and the child weighed 40 kg.



take 3 from the number of sides. multiply this by the number of sides. divide your answer by 2.



al



(i) (ii) (iii)



diagon



12. A polygon is a closed figure consisting only of straight edges. It is possible to calculate the total number of diagonals a polygon has if you are given the number of sides it has.



Use your rules to calculate how many diagonals the following polygons have: (a) (b) (c) (d)



a four-sided polygon (quadrilateral) a six-sided polygon (hexagon) an octagon a decagon.
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Formulae expressed in symbols Exercise 2 1.



In this exercise, p = 5, q = 3, r = 2 and s = 0. Find values for these expressions: (a) p + q (e) 3p – 2q (i) ps



2.



(b) q – r (f) p2 (j) 1qr 2



(d) pqr (h) pq2 (l) pqrs



(c) k – j (g) j2 (k) mj – l



(d) 2kj (h) 2kl2 (l) 1kj2 2



In this exercise, j = –3, k = 4, l = –1 and m = 0. Find values for these expressions: (a) 4j (e) lm (i) k2 – l2



3.



(c) pr (g) 3r2 (k) 1qr2 3



(b) k + j (f) 3k – 2l (j) 10km



The formulae for the volumes of certain solids are given below: r h cuboid l



cylinder



h



b V = πr2h



V = lbh



h



sphere



h



triangular prism l



b



V = 1 bh × l 2



square based pyramid



h



cone r r V = 1 πr2h 3



l V = 4 πr3 3



l V = 1 l2h 3



Calculate the volumes of the following shapes (answer correct to one decimal place): (a) a cone with base radius 7 centimetres and height 10 centimetres (b) a sphere with radius 8 centimetres (c) a cuboid measuring 8·5 centimetres by 6·8 centimetres by 3·2 centimetres (d) a square based pyramid with base side 11 centimetres and height 12 centimetres (e) a cylinder with base diameter 10 centimetres and height 15 centimetres (f) a triangular prism with rectangular base 6 centimetres by 9 centimetres and height 7 centimetres.
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4.



The cost, £C, of hiring a cement mixer for d days is: C = 6·75 + 8·5d (a) How much will it cost to hire the mixer for (i) 3 days (ii) a week? (b) A man hires the mixer and his bill comes to £108·75. Set up an equation and then solve it to determine how many days he hired it for.



5.



The formula S = 2·25 v is used to convert the speed of an object, v metres per second, to S miles per hour. (a) How fast is a car travelling in miles per hour if its speed is (i) 20 metres per second (ii) 32 metres per second? (b) A car is travelling at 90 miles per hour. Set up an equation and use it to find what the speed is in metres per second.



6.



A library charges a fine (£F) for any book returned late. To calculate F, use the formula F = 0·85 + 0·6 d (where d is the number of days late). (a) What would someone pay in fines if they returned a book (i) 3 days late (ii) a fortnight late? (b) George sheepishly returned his library book and paid his fine of £4·45. Set up an equation and use it to find out how many days his library book was overdue.



7.



10 cm



10 cm



x cm



x cm



17 cm



8.



The perimeter of this pentagonal shape (in centimetres), is given by: P = 2x + 37 (a) Calculate the perimeter of the shape given that x = 9·5 centimetres. (b) A shape like the one opposite has a perimeter of 49·8 centimetres. Set up an equation and solve it to find the value of x.



The area of the rectangular plate shown with two squares cut out of it is: c



A = ab – 2c2



c



(a) Calculate the shaded area given a = 10 centimetres, b = 6 centimetres and c = 4 centimetres.



8 cm



c



c



b c



a



Given that the area of this plate A = 70 cm2, set up an equation and solve it to calculate the value of c.



(b) c



c



c



11 cm
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9.



Here are some formulae used in dynamics:



2



u v = 2



+ 2a



s



s=



1



v = u + at



s = ut



+ 1/2a 2 t



3



s=



2



/



1 2



v) (u +



vt



5



–



t



1



/2a



t2



4



where: a = acceleration in metres/sec/sec s = the distance travelled in metres v = the final speed in metres/sec.



t = time in seconds u = the initial speed in metres/sec



(a) (i) Use formula 2 to find v given the initial speed u = 10 metres per second, the acceleration a = 5 metres/sec/sec and t = 4 seconds. (ii) Use one of the five formulae to find s, given that u = 4 m/s, v = 14 m/s, and t = 6 seconds. (iii) Use one of the formulae to find v, given that u = 3 m/s, a = 10 m/s/s, and s = 2 metres. (iv) Use one of the formulae to find s, given that u = 0 m/s, (i.e. stationary) a = 9·8 m/s/s, and t = 5 seconds. (b)



Look back at formula 2. Given that u = 6 m/s, v = 24 m/s and a = 5 m/s/s, set up an equation and solve it to calculate the value of t.



10. The perimeter of a rectangle is given by: P = 2(l + b) where l = length and b = breadth.



b l



Given that when l = 6·5 centimetres the perimeter P = 21 centimetres, set up an equation and solve it to calculate the value of b. 11. The approximate length (C cm) of leather belt needed to connect two pulleys is given by: C = 2L +



D



13 8



/ (D + d)



where D = the diameter of the large wheel, d = the diameter of the small wheel and L = the distance between the centres of the wheels. (a) Calculate the length of the leather belt required when D = 30 centimetres, d = 18 centimetres and L = 80 centimetres.



L



d



(b) Given that D = 22 centimetres, d = 10 centimetres and C = 100 centimetres, set up an equation and solve it to calculate the distance, L, between the centres of the wheels.
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12. Shown is a lead weight used for fishing. It consists of a cone on top of a hemisphere. Its volume is given by: V = 1/3 πr2(2r + h)



h



(π = 3·14) r



Calculate the volume of the lead sphere when r = 1·2 centimetres and h = 3·1 centimetres. 13. A hot water boiler is in the shape of a cylinder with a hemispherical top. Its volume is given by: V = 1/3 πr2(2r + 3h) h



(a) Calculate the volume of a tank given that h = 60 centimetres and r = 20 centimetres. (b) How many litres of water will it hold when full?



r



14. This plastic water trough, for animal feeding, is simply half a cylinder.



d



The area of plastic needed to make it is given by: A = πd (d + 2l) 4



l and d in centimetres.



l



Calculate the area of plastic required to make a trough with length l = 1·2 metres, and diameter d = 30 centimetres. (Answer in cm2). 15. Change the subject in each of the following formulae to the letter given in brackets. (a) A = lb (to l) (c) C = a + 5b (e) V = lbh (g) A = 1bh 2



(b) P = 20 + 2x (to b)



(to h)



(i) P = 2(l + b)



(d) v = 16 + 10t (to t) (f)



(to h) (to l)



(to x)



A = πr2



(to r)



(h) T = 4n – 1 (j)



(to n)



A = ab – 2c2 (to a)
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APPLICATIONS OF MATHEMATICS (INT 2) Checkup Exercise for Formulae 1.



When weights (in grams) are added to a spring which has been suspended from a ceiling, the spring stretches. To calculate the length of the stretched spring, use the following formula: length L length of spring is found by multiplying the weight by 0·3, then adding on 15



Use the rule to calculate the length of the spring when the following weights are attached: (a) 20 grams (b) 70 grams. 2.



The cost of hiring a floor sander from ‘Hire It All’ is detailed in their newspaper advertisement. Use the details given to calculate the cost of hiring the sander for five days.



HIRE IT ALL! FLOOR SANDER (a) Multiply the days hired by £8·40 (b) Then add on £5·50 (c) Then add on VAT (at 171/2%)



3.



Shown is a square plate with four smaller identical square holes stamped out of it. The area (in cm2) of the plate is given by b



b



A = a2 – 4b2



a



Calculate the shaded area of the plate when a = 12 cm and b = 2 cm. a



4.



The perimeter, P, of this isosceles triangle is given by: P = 2x + 7 x



(a) Calculate the perimeter P when x = 9·5 cm. (b) Given that the perimeter P is 29·4 cm, set up an equation and solve it to find the value of x. 5.



x



7



In this question, g = –3, h = 5, k = –1 and l = 0. Find: (a) hg



(b) 2h – 4g



(c) g2



(d) 4gk



(e) 1(h – g) 2



(f) 5klh
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STATISTICAL ASSIGNMENT



By the end of this set of exercises, you should be able to: (a)



estimate the mean from a grouped frequency table by using the mid-points of theclass intervals



(b)



estimate the mode from a grouped frequency table



(c)



estimate the median and quartiles from an ogive



(d)



carry out a statistical assignment / project and analyse the results using the ideas from parts a), b) and c).
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A. Mean from a grouped frequency table. Exercise 1 1. The frequency table below shows the results from a class of 30 first year pupils’ test marks:



(a) (b) 2.



Marks



frequency (f)



Mid-points (x)



f×x



0–4



3



2



3×2=6



5–9



8



10 – 14



11



15 – 19



6



20 – 24



2



Copy and complete the table. Calculate the mean mark from the frequency table.



For each of the following,



(a)



(c)



Score



Frequency (f)



0–9



(i) copy the frequency table. (ii) add on the final two columns. (iii) calculate the mean from the table.



(b)



Age



Frequency (f)



1



0 – 19



4



10 – 19



3



20 – 39



15



20 – 29



8



40 – 59



25



30 – 39



10



60 – 79



11



40 – 49



6



80 – 99



5



50 – 59



2



No. of Coins



Frequency (f)



3



0–6



2



110 – 112



8



7 – 13



5



113 – 115



10



14 – 20



13



116 – 118



7



21 – 27



0



119 – 121



5



28 – 34



4



122 – 124



2



Height (cm)



Frequency (f)



107 – 109



(d)
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3.



At an 80th birthday party the ages of all those present were recorded 86 65 48 77



2 49 35 61



80 62 73 55



41 11 45 82



23 52 43 68



51 57 50 75



Ages



Tally



0 – 19



||



Frequency (f)



20 – 39 40 – 59



a) b)



4.



Copy and complete the frequency table using tally marks. Add a further two columns and use them to calculate the mean age of those at the party.



In Harleith Junior Football Team’s Social Club, a group of fans were asked to state how many of Harleith’s games they had attended during the season. 30 19 34 18 24



2 22 9 24 25



23 7 26 17 21



21 20 13 27 29



5 11 16 17 22



15 20 16 23 28



Games



Tally



0–4



|



Frequency (f)



5–9 10 – 14



a) b)



5.



Copy and complete the frequency table. Add a further two columns and use them to calculate the mean number of games attended by this group of fans.



A group of P7 children measures the span of their outstretched hands, (in centimetres). 10·3 14·5 12·5 14·7



13·8 13·5 11·7 12·6



13·2 12·4 13·3 13·7



13·1 10·8 14·1 14·9



11·5 13·2 12·2 13·6



Span (cm)



Tally



10·1–11·0



||



Frequency (f)



11·1–12·0 12·1–13·0



a) b)



Copy and complete the frequency table. Add a further two columns and use them to calculate the mean hand-span.



Mathematics: Applications of Mathematics (Int 2) – Student Materials



62



B. Mode from a grouped frequency table. Exercise 2 1.



Given below are all the frequency tables from Exercise 1. For each one, state the modal class interval. (a)



(c)



(e)



(g)



Marks



frequency (f)



0–4



(b)



Score



Frequency (f)



3



0–9



1



5–9



8



10 – 19



3



10 – 14



11



20 – 29



8



15 – 19



6



30 – 39



10



20 – 24



2



40 – 49



6



50 – 59



2



Age



Frequency (f)



0 – 19



(d)



Height (cm)



Frequency (f)



4



107 – 109



3



20 – 39



15



110 – 112



8



40 – 59



25



113 – 115



10



60 – 79



11



116 – 118



7



80 – 99



5



119 – 121



5



122 – 124



2



(f)



Ages



Frequency (f)



2



0 – 19



2



7 – 13



5



20 – 39



2



14 – 20



13



40 – 59



10



21 – 27



0



60 – 79



7



28 – 34



4



80 – 99



3



Span (cm)



Frequency (f)



No. of Coins



Frequency (f)



0–6



(h)



Games



Frequency (f)



0–4



1



10·1–11·0



2



5–9



3



11·1–12·0



3



10 – 14



2



12·1–13·0



6



15 – 19



7



13·1–14·0



9



20 – 24



10



14·1–15·0



5



25 – 29



5



30 – 34



2
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C. Medians and Quartiles from a grouped frequency table using Ogives Exercise 3 1. This table shows the ages of a group of people at a political meeting. freq (f)



Cum freq



16–20



2



2



21–25



3



5



26–30



5



10



31–35



8



18



36–40



4



22



41–45



2



24



46–50



1



25



20



Frequency



Age



25



10



5



(a) Use the ogive to estimate the median age. (b) From the ogive, determine the upper and lower quartiles and hence calculate the semiinterquartile range. 2.



15



0



0



10



20



Twenty-three pupils took part in a maths competition. The frequency table shows their scores. (a) Copy the table and complete the Cumulative Frequency column. (b) Use 2 mm graph paper (or 1/2 cm squared) to represent the information by an ogive. (c) From your graph, determine the median, quartiles and semi-interquartile range. This ogive shows the number of absences from work by a sample of 100 people during 1997. (a) How many people had 15 or fewer absences? (b) How many had more than 25? (c) What was the median number of absences? (d) Calculate the semiinterquartile range.



40



50



Score



freq (f)



0–4



2



5–9



3



10 – 14



6



15 – 19



8



20 – 24



4



Cum freq



100 80 Frequency



3.



30



Ages of people present



60 40 20 0



5



10



15



20



25



30



Number of Absences
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4.



For each of the following: (i) Draw an ogive showing the cumulative frequencies. (You may use 2 mm or 1/2 cm graph paper). (ii) From your ogives, estimate the medians, quartiles and semi-interquartile ranges. (a)



(b)



Ages of members



frequency (f)



2



1 – 10



3



7 – 13



5



11 – 20



8



14 – 20



13



21 – 30



10



21 – 27



3



31 – 40



7



28 – 34



1



41 – 50



2



Length of ear



frequency (f)



Length of foot



frequency (f)



4·1 – 5·0



1



18·1 – 20·0



12



5·1 – 6·0



5



20·1 – 22·0



20



6·1 – 7·0



12



22·1 – 24·0



35



7·1 – 8·0



7



24·1 – 26·0



18



8·1 – 9·0



2



26·1 – 28·0



11



28·1 – 30·0



4



Number of cows



frequency (f)



0–6



(c)



(d)
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D. The Assignment Exercise 4 In this exercise, you might like to choose from the data sets given, or alternatively, collect your own set of data or use any other source of pre-recorded data. You are expected to analyse, compare and contrast two similar sets of data and your analysis should include the following: (i) frequency tables with appropriate class intervals. (ii) calculations of mean, median, mode, range, quartiles (from an ogive) and semiinterquartile range. (iii) representation of the information by means of line graph, histogram (bar graph) or pie– chart. (iv) comparison of data by use of boxplots. (v) a report indicating the differences between the data sets. 1.



Shown are the percentage test marks for classes 1A and 1B for a recent maths test. 78 41 54 65 47



56 24 57 16 45



53 7 42 35 58



64 33 52 63 44



51 14 22 72 28



26 55 37 43 66



48 54 65 36 69



13 67 33 63 55



64 53 92 46 85



78 25 74 76



52 62 42 56



44 61 81 72



1A 1B Analyse the two sets of marks in detail and write a full report on the results of the two classes (possibly use the class intervals (0–9), (10–19), etc.). 2.



A questionnaire was sent to married 50 year olds, asking them to say at what age they were married. The results are given below. Men



19 25 29



28 23 26



30 28 32



21 27 29



22 32 26



28 24 33



35 29 38



25 36 30



30



Women



38 23 26



27 19 41



17 24 26



23 32 19



22 17 33



25 20 30



18 23 48



28 20 24



21 22 29



By analysing the 2 sets of ages, write a report indicating the results of the survey (possibly use the class intervals (16–18), (19–21), etc.).
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3.



A tomato grower is testing two different new fertilisers. At the end of a six week period he measures the heights of the plants. Plants grown using Fertiliser A (heights in centimetres) 11·9 11·7 11·0 11·8 12·1



10·2 11·6 11·6 11·8 12·7



12·3 11·2 12·4 10·9 13·2



11·2 12·6 10·3 12·8 11·8



11·1 10·6 12·4 11·3 12·3



10·5 11·5 10·7 12·2 11·7



11·6 11·3 12·1 11·4 12·2



12·7 11·5 11·7 12·4 12·8



11·6 12·0 12·4 13·1 12·3



Plants grown using Fertiliser B (heights in centimetres) 12·2 12·3 11·9 12·9 12·2



10·6 12·5 12·1 12·6 11·8



12·5 11·2 13·3 11·3 13·8



11·1 12·1 12·1 12·9 12·3



12·0 12·8 12·6 11·8 12·7



Write a report comparing the results of the two types of fertiliser. Your recommendations should be backed up with graphs, charts and calculations (possibly use class intervals (10·0–10·4), (10·5–10·9), etc.). 4.



The table below shows the rainfall each day during February 1995 and February 1996 (the depths are given in millimetres). February



1



2



3



4



5



6



7



8



9



10



11



12



13



14



1995



0



7



13



9



0



10



2



11



4



7



4



25



8



7



1996



8



13



4



9



12



1



10



12



17



14



7



9



9



14



February



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



1995



6



14



3



10



22



16



18



5



6



19



9



8



12



17



–



1996



10



16



14



5



11



13



13



10



6



15



19



7



11



12



3



Analyse the rainfall during February 1996 compared with that of 1995. Write a report of your analysis (you may wish to use the class intervals (0–2), (3–5), (6–8), etc.). 5.



Instead of using any of the data from questions 1 to 4, you may like to collect your own data, or look up and use tables of pre-recorded data to analyse. Check with your teacher/tutor before embarking on a lengthy assignment.
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APPLICATIONS OF MATHEMATICS (INTERMEDIATE 2) Specimen Assessment Questions 1. The monthly wage of Mrs Betty Pike, the head of ‘Lady Golf Sox’ is made up as follows: Basic Monthly Pay Overtime Bonus Scheme



National Insurance Income Tax Pension



£1100 None 3% on all sales over £2000 per month



£104 £146 £47·50



SALARY



Lady Golf



DEDUCTIONS



Calculate Mrs Pike’s: (a) bonus for the month when her sales totalled £4000 (b) net monthly pay. 2.



David Fife is a porter at the Mowt Hotel. He earns £136 per week and his allowances come to £3872. Income Tax Rates Income Tax Rates



Calculate David’s: (a) annual income (b) taxable income (c) annual income tax (d) weekly wage without tax. 3.



20% on the first £2800 of taxable taxable income income 25% on the next £31200 £31 200ofoftaxable taxableincome income 40% on taxable income over £34000 £34 000



Mrs Pike decides to put double glazing into her house. She borrows £5000 over 36 months for this, choosing to take the loan protect scheme as she is unsure of her job at the sock factory. Use the loan repayment table to calculate how much her loan will cost, above the £5000 she borrowed.



WITH LOAN PROTECT Loan Period 24 months



36 months



Amount of Loan



WITHOUT LOAN PROTECT Monthly Payment



£2000



£109·67



£3000



Loan Period 24 months



Amount of Loan



Monthly Payment



£2000



£98·81



£162·07



£3000



£146·19



£5000



£268·84



£5000



£242·61



£3000



£118·16



£3000



£104·11



£5000



£195·62



£5000



£172·47



£10 000



£379·24



£10 000



£335·27



36 months
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4.



Shown are two networks. Only one of them can be drawn using the rules given in the unit. A



f



B



d



e



g



h



c



g



f



b



a



d



e



b c



a



(a) Say which one can be drawn and state which node you should start from and where you would end. (b) Say why the other network could not possibly be drawn. 5.



A goods train leaves Central Station and has to call in to the other three stations to deliver mail. North (a) Draw a tree diagram to show all the Station possible routes. 18 km



13 km



Central Station 19 km



16 km



16 km



North



Highbury Station Central



South Station



(b) Which route is the shortest? 6.



This flowchart shows how much a butcher has to pay the farmer for his lamb.



Use the flowchart to calculate the cost of: (a) a six-month-old lamb weighing 15 kilograms (b) a one-year-old lamb weighing 32 kilograms.



START Age of lamb (months)



Yes



Is the lamb under 9 months old?



Cost = £1·75 per kg



No



Cost = £1·45 per kg



STOP
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7.



A van driver driver wishes to record the weight of the vegetables he delivers in his van each day.



Vegetable Deliveries



Tuesday 15 January Deliveries: Six sacks of potatoes Eight sacks of turnips Three sacks of cabbages Four sacks of carrots He knows the weights of each sack of vegetables: a sack of potatoes weighs 25 kilograms a sack of turnips weighs 20 kilograms a sack of cabbages weighs 15 kilograms a sack of carrots weighs 12 kilograms. (a) Design a spreadsheet to help him record and calculate the total weight of the vegetables.



1 2 3



(b) (c) (d) (e) 8.



9.



A



B



C



D



Vegetable



Weight / sack



No. of sacks



Total



Weight



Potatoes



It should have the above headings. Enter the data for the four vegetables in the first three columns of your spreadsheet. Write down a formula which you would enter for calculating the total weight of the potatoes, and each of the other vegetables, in your spreadsheet. Enter a formula in a suitable cell of your spreadsheet to calculate the total overall weight of vegetables in the van. Save your spreadsheet and take a printout if necessary.



In this question p = –2, q = 3 and r = –5. Find the value of: (c) (a) 5pq (b) q2 – p2



3r – pq



The perimeter (P) of this pentagonal shape is given by



x



x



P = 4x + 11 (a) Calculate the perimeter, P, when x = 7·5. (b) Given that the perimeter, P = 29, set up an equation and solve it to calculate the value of x.
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x



11



71



10. A quick rough rule for changing from degrees Centigrade (°C) to degrees Fahrenheit (°F) is given by: Double the °C temperature and add on 25



Use the formula to change the following to °F: (a) 40°C (b) 26°C
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ANSWERS TO APPLICATIONS OF MATHEMATICS (INT 2) Straightforward Calculations in a Social Context Exercise 1 1. £7644 2. £9720 3. Both £11388 Same! 4. (a) £990 (b) i) £12 600 5. £120·55 6. Harold by £3·25 7. (a) 8 hrs. (b) 40 hrs. 8. £50 9. £5·42 Exercise 2 1. (a) £20 per hr. (b) 2. £61·20 3. (a) £13·50 per hr. 4. (a) £344 (b) 5. £667 6. £331·50 7. £288·96 8. (a) 33 hrs. (b) 9. (a) £172·80 (b) Exercise 3 1. (a) June Thomson (f) £229 2. (a) £471·25 (b) 3. (a) £1615·70 (b) 4. (a) £750 (b)



ii) £1050



(c) £480



£100 (b) £54 £172



(c) £516



£148·50 £75



(c) £168·50 (c) £247·80



(b) 341L



(c) £300



£128·94 £414·64 £100



(c) £342·31 (c) £1201·06



Exercise 4 1. £400 2. £80 3. £6725 5. Debra by £20 6. (a) £764 (b) No, £24 worse off 7. 2% Exercise 5 1. (a) £12 450 2. No Tax 3. (a) 4. (a)



(d) £6



(e) £71



4. £1295



(b) £11 500



(c) None



(d) £9645



£5600 £7000



(b) £3830 (b) £1550



(c) £766 (c) £9250
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5. (a) £23 880 6. (a) £4700 7. (a) £9860



(b) £4370 (b) £90·38 (b) £2678·33



Exercise 6 1. (a) £355 (b) £78·75 2. (a) £3727·44 (b) £5974·92 3. (a) £194·88 (b) £2274·80



(c) £19 510



(d) £1625·83



(c) £410·97 (c) £2286 (c) £1478·88



(d) £254·04 (d) £10 232·16 (d) £2544·48



Exercise 7 1. (a) £102·76 (b) £94·22 (c) £268·84 (d) £104·11 (e) £198·24 (f) £334·86 2. £23·15 3. (a) £2389·20 (b) £2195·64 (c) £3889·68 (d) £12 069·72 (e) £15 832·80 (f) £20 091·60 4. (a) £104·11 (b) £3747·96 (c) £747·96 5. (a) £118·16 (b) £4253·76 (c) £1253·76 6. Loan B is £741·20 cheaper than Loan A 7. Building Soc. cheaper by £234. Checkup 1. £15 120, £15 132, Mrs Ramas by £12. 2. £5440 3. (a) October (b) (i) £1092·50 (ii) £288·54 4. £263·40 5. £19·08 6. (a) £267·74 (b) £6425·76 (c) £1425·76 7. (a) £7800 (b) £2200 (c) £440



(d) £505·80



(iii) £803·96



(d) £8·46
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ANSWERS TO APPLICATIONS OF MATHEMATICS (INT 2) Logic Diagrams Exercise 1 1. a, c, e, g, i, k, m, o can be drawn. 2. See sketches with nodes. In a, c, e, g, i, k, m, o all the nodes are even. In others, all odd. 3. (a) Those with even nodes can be drawn (b) They were all odd nodes. 4. ‘Even’ 5. ‘Odd’ 3 3 6. (a) Yes (b) (c) Looks like it is not a true rule. Exercise 2 1. No 2 (a) Can’t be drawn from A, B, C or D. (b) Can be drawn from E or F. 3. Each time, you must start at one of the 2 odd nodes and you will end at the other one. 4. (a) ... only 2 of them. (b) 2 odd nodes .....one of them ....the other one. 5. Various C 6. (a) No (b) All 4 nodes are odd A B (See rule C) D



Exercise 3 1. (a) 1 (b) 3 (c) 1 (d) 2 2. (a) See tree diagram showing 8 possibilities. (b) (HHH), (HHT), (HTH), (THH), (HTT), (THT), (TTH), (TTT) (c) (i) 1 (ii) 3 (iii) 4 (iv) 2 3. (a) Tree diagram showing 6 possibilities (b) (s,o), (s,m), (s,n), (no s,c), (no s,m), (no s,n), 4. (a) Tree diagram showing 6 possibilities (b) in, it, on, ot, an, at (c) 5 of them (in, it, on, an, at) 5. (a) Tree diagram showing 2 × 3 × 2 = 12 choices. (b) 148, 149, 158, 159, 168, 169, 248, 249, 258, 259, 268, 269. (c) 4 6. (a) Tree diagram showing 9 possibilities. (b) 11, 12, 13, 21, 22, 23, 31, 32, 33, (c) 3 7. (a) Tree diagram showing 16 possibilities (b) 11, 12, 13, 14, 21, 22, 23, 24, 31, 32, 33, 34, 41, 42, 43, 44. (c) 8 Mathematics: Applications of Mathematics (Int 2) – Student Materials
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8. (b) 111, 112,113, 121, 122, 123, 131, 132, 133, 211, 212,213, 221, 222, 223, 231, 232, 1233, 311, 1312,313, 321, 322, 323, 331, 332, 333, 9. (a) Tree diagram showing 9 possibilities. (b) 9 routes. (c) (i) 3 (ii) 6 10. (a) Tree diagram showing 9 routes. (b) 9 (c) (i) S —> B —> E (29 km) (ii) S —> C (A19) —> E (B171) (49 km) (d) 44 routes. Shortest is B —> S (M77) —> A (B111) —> E (A72) —> C (B52) = 64 km Exercise 4 1. (a) Tree diagram showing all routes (b) A —> D —> B —> C (30 miles) (c) A —> B —> D —> C (34 miles) (d) Yes, A —> B —> C —> D —> A or A —> D —> C —> B —> A (40 miles) 2. (a) Tree diagram (b) Shortest B —> A —> D —> C (29) (c) longest B —> C —> D —> A (32) (d) Use B —> A —> D —> C —> B or B —> C —> D —> A —> B 3. Canrool (b) Shortest C —> B —> A —> D (26) (c) longest C —> D —> B —> A (34) Drylie (b) Shortest D —> A —> B —> C (26) (c) longest D —> C —> B —> A (33) Base it in Canrool or Drylie 4. (a) Tree diagram showing all 6 routes. (b) P —>R —> Q —> S (191) 5. (a) Tree diagram showing all 10 routes. (b) Can’t go S —> 4 —> 2, or you end up having to pass through 2 checkpoints. (c) S —> 1 —> 4 —> 2 —> 3 (72 miles) 6. (a) Tree diagram showing there are only 4 routes. (A-E-D-C-B) (A-E-D-B-C) (A-C-B-D-E) (A-B-C-D-E) (b) A —> C —> B —> D —> E is shortest at 17 km. 7. (a) Tree diagram showing the only 5 possibilities. (P-Q-R-S-T-P) (P-Q-T-R-S-T-P) (P-Q-T-S-R-T-P) (P-T-Q-R-S-T-P) (P-T-S-R-Q-P-T) (b) Either (P-Q-T-R-S-T-P) or (P-Q-T-S-R-T-P) (16 km) 8 (a) (i) 29 km (ii) 34 km 18 29 11 52



34



23
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9. (a) H



10. (a)



22



I



Hightops



14 18 K



26



5·4



35 20



J



3·2 3·7



Kingsfoot



The Knot 6·0 4·1 1·9



Drymun



(b) 2 km



(b) Tree diagram showing 6 routes (c) H –> The K –> K –> D (8·8 km) 11. (a) spider (b) butterfly (c) ladybird (d) wasp (e) caterpillar (f) moth (g) mite (h) harvestman (i) cranefly. 12. (a) Trailing rose (b) Common Tormentil (c) Pear (d) Dog Rose (e) Crab Apple Exercise 5 1. (a) 15°C (b) 0°C (c) 100°C (d) –20°C (e) –40°C 2. 990 m (b) 1485 m (c) 2046 m 3. Start –> Look up plumber’s number –> Lift the receiver –> Dial Number –> Discuss the problem on the phone –> Arrange for plumber to come –> Replace receiver –> Stop 4. (a) £1050 (b) £112 (c) £64·75 Exercise 6 1. (a) £22·50 (b) £10·00 2. (a) £35·50 (b) £42·50 3. (a) £41·25 (b) £64·25 (c) £99·50 4. (a) £20860 (b) £21500 (c) £22700 5. (a) £624 (b) £336 (c) £225 (d) £1276 6. (a) It is used to calculate the ‘average’ (mean) of a set of numbers. (b) 40 (c) 5·7 7. (a) Grade 7 (b) Grade 2 (c) Grade 1 (d) Grade 7 (e) Grade 7 (f) Grade 2 8. (a) No (b) Yes (c) No (d) Yes (e) No (f) Yes 9. (a) £720 (b) £980 (c) £1400 (d) £1960 10. (a) £27·50 (b) £117·87 (c) £79·21 11. (a) Archie lost, June won, Brian won, Alison lost David won, George lost. (b) Tree diagram showing the (c) 3 x 2 x 4 = 24 possibilities. (c) (RH1) (RH2) (RH3) (RH4) (RT1) (RT2) (RT3) (RT4) (GH2) (GH4) (GT1) (GT3) (BH1) (BH3) (BT2) (BT4) are all losers. The rest are winners (d) Prob (winning) = 8/24 or 1/3



Mathematics: Applications of Mathematics (Int 2) – Student Materials



77



Exercise 7 1. A 1 2 3 4 5 6 7



3.



B



David



Smith



2.



Test 2



Test 3



81



79



62



Jones



63



59



91



Alan



Young



71



83



65



Iain John



Taylor Hughes



73



76



59



71



weight (kg)



cost/kg



apples



2.5



£ 1.52



oranges



1.5



£ 1.85



grapes



0.5



£ 1.68



bananas



3



£ 1.20



pears



0



£ 1.46



0.75



£ 1.92



B



C



1st name 2nd name Test 1



D



E



Test 2



Test 3



F



B



C



Customer



length



breadth



A



B



C



D



1 2 3 4 5 6 7 8



Name



Rate of Pay



Basic Hrs



O'time hrs



Fred



£ 6.50



40



6



Tom



£ 6.20



38



4



Davies



60



80



White



90



120



Gordon



210



160



Wylie



75



160



Rivers



130



110



Jones



80



150



Smith



62



81



79



222



74



Jones



63



59



91



213



71



Alan



Young



71



83



65



219



73



Iain



Taylor



73



76



79



228



76



John



Hughes



59



62



71



192



64



A



B



C



D



E



length



breadth



AREA



Cost



A



B



C



D



1 2 3 4 5 6 7 8 9 10



Name



Rate of Pay



Basic Hrs



O'time hrs



Fred



£ 6.50



40



Tom



£ 6.20



38



Gina



£ 4.80



36



Alex



£ 5.10



Sara Dave



£ 4.80



36



5



Alex



£ 5.10



39



4



Sara



£ 6.40



40



2



Dave



£ 5.30



32



0



G



Brian



Customer



Gina



TOTAL AVERAGE



David



1 2 3 4 5 6 7 8 9 10



4.



A 1 2 3 4 5 6 7 8



4.



C



fruit



peaches



79



62



B



2.



E



Brian



Exercise 8 1. A 1 2 3 4 5 6 7



D



1st name 2nd name Test 1



A 1 2 3 4 5 6 7 8



C



A



B



C



D



fruit (kg)



weight



cost/kg



COST



3.



Davies



60



80



4800



£ 24.00



White



90



120



10800



£ 54.00



Gordon



210



160



33600



£ 168.00



Wylie



75



160



12000



£ 60.00



Rivers



130



110



14300



£ 71.50



Jones



80



150



12000



£ 60.00



1 2 3 4 5 6 7 8 9 10



T O T A L = £ 437.50



E



apples



2.5



£ 1.52



£ 3.80



oranges



1.5



£ 1.85



£ 2.78



grapes



0.5



£ 1.68



£ 0.84



bananas



3



£ 1.20



£ 3.60



pears



0



£ 1.46



£ 0.00



peaches



0.75



£ 1.92



£ 1.44



TOTAL=



£ 12.46



F



G



Basic Pay O'Time Pay



Gross Pay



6



£ 260.00



£ 58.50



£ 318.50



4



£ 235.60



£ 37.20



£ 272.80



5



£ 172.80



£ 36.00



£ 208.80



39



4



£ 198.90



£ 30.60



£ 229.50



£ 6.40



40



2



£ 256.00



£ 19.20



£ 275.20



£ 5.30



32



0



£ 169.60



£ 0.00



£ 169.60



T O T A L = £ 1474.40
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Exercise 9 1. Same as answer to exercise 8, Qu1. 2. Same as answer to exercise 8, Qu2. 3. Various A B C 4. 1 2 3 4 5 6 7 8



5.



8.



F



G



H



I



Deductions



Net Pay



O'time hrs



Fred



£ 6.50



40



6



£ 260.00



£ 58.50



£ 318.50



£ 92.40



£ 226.10



Tom



£ 6.20



38



4



£ 235.60



£ 37.20



£ 272.80



£ 75.30



£ 197.50



Gina



£ 4.80



36



5



£ 172.80



£ 36.00



£ 208.80



£ 57.79



£ 151.01



Alex



£ 5.10



39



4



£ 198.90



£ 30.60



£ 229.50



£ 52.72



£ 176.78



Sara



£ 6.40



40



2



£ 256.00



£ 19.20



£ 275.20



£ 68.77



£ 206.43



Dave



£ 5.30



32



0



£ 169.60



£ 0.00



£ 169.60



£ 31.42



£ 138.18



A



B



C



x



x squared



x cubed



1 2 3 4 5 6 7 8 9 10



1 4 9 16 25 36 49 64 81 100



1 8 27 64 125 216 343 512 729 1000



A



Basic Pay O'Time Pay



Gross Pay



Basic Hrs



6. 1 2 3 4 5 6 7 8 9



A



B



C



D



Item



Cost (each)



No. sold



Amount



63 22 46 36 29



£ 13.86 £ 6.82 £ 12.88 £ 9.00 £ 5.22



TOTAL=



£ 47.78



Crisps B Bars Tukins Cans Juice



£ £ £ £ £



0.22 0.31 0.28 0.25 0.18 Week 1



(b) Week 2 total = £41·40.



B



C



D



E



F



G



H



Customer



Present



Previous



units used



Cost



Sub Total



V.A.T



BILL



Mr Green Mrs Lesley Mr Millar Mrs Todd



16827 8913 23376 30296



15937 8173 22496 28946



890 740 880 1350



£ £ £ £



Mr Lavetty Mrs Wallace



14643 46417



13253 45837



1390 580



£ 86.88 £ 36.25



7. (a)



(b)



E



Rate of Pay



1 2 3 4 5 6 7 8 9 10 11 12



1 2 3 4 5 6 7 8 9



D



Name



55.62 46.25 55.00 84.38



£ £ £ £



69.17 59.80 68.55 97.92



£ 100.42 £ 49.80



A



B



C



D



E



F



G



H



Number



2 times



3 times



4 times



5 times



6 times



7 times



8 times



1 2 3 4 5 6 7 8 9 10



2 4 6 8 10 12 14 16 18 20



3 6 9 12 15 18 21 24 27 30



4 8 12 16 20 24 28 32 36 40



5 10 15 20 25 30 35 40 45 50



6 12 18 24 30 36 42 48 54 60



7 14 21 28 35 42 49 56 63 70



8 16 24 32 40 48 56 64 72 80
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£ £ £ £



5.53 4.78 5.48 7.83



£ 74.71 £ 64.58 £ 74.03 £ 105.76



£ 8.03 £ 3.98



£ 108.46 £ 53.78



I



J



9 times 10 times 9 18 27 36 45 54 63 72 81 90



10 20 30 40 50 60 70 80 90 100
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9.



A 1 Thomson's 2 3 4 EXPENSES 5 Wages 6 Rent 7 Gas 8 Electricity 9 Materia;ls 1 0 Petty Cash 11 TOTAL 12 13 INCOME 14 TOTAL 15 1 6 BALANCE 17 18



B



C



D



Jan



Feb



Mar



£ 11000.00 £ 250.00 £ 320.00



£ 11000.00 £ 250.00 £ 280.00



£ 12100.00 £ 250.00 £ 240.00



£ 290.00 £ 2130.00 £ 60.00



£ 285.00 £ 1940.00 £ 85.00



£ 260.00 £ 2050.00 £ 70.00



£ 14050.00



£ 13840.00



£ 14970.00



£ 18640.00



£ 17960.00



£ 20470.00



£ 4590.00



£ 4120.00



£ 5500.00



Builders



£



Quarterly Balance =



14210.00



Checkup Exercise 1. (a) Traversable if you start at top or right node (c) Traversable starting at any node (e) Traversable as long as you don’t start at top or bottom node (f) Traversable starting at any node (b) and (d) not traversable 2. Various solutions. Whatever sections the new bridge joins, start at either of the other two and you will end up at the other one. 3. (a) 5 × 3 = 15 possibilities. (1,1), (1,2), (1,3), (1,4), (1,5), (2,1), (2,2), (2,3), (2,4), (2,5), (3,1), (3,2), (3,3), (3,4), (3,5) (b) Bet on EVEN 8 out of 15 are even. 4. (a) Tree diagram to show all 4 possibilities (CDFE), (CDEF), (CEDF), (CEFD) (b) C –> E –> D –> F (57 km) is shortest. 5. 13 31 18 15



16



20



6. (a) (i) £3·20 (ii) £3·80 (iii) £5·10 (b) 12 x £4·00 = £48·00 7. (a) cell C3 = cell B3 × 0·175, cell D3 = cell B3 + cell C3 (b) Optional A B 1 Item 2 Bag of Cement 3 4 100 Common Bricks Bag of Sand 5 6 100 Facing Bricks 7 Pack of 20 slates



Basic Cost £ 3.60 £ 9.20 £ 2.40 £ 19.60 £ 16.40
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C



D



V.A.T.



Final Cost



£ £ £ £ £



0.63 1.61 0.42 3.43 2.87



£ 4.23 £ 10.81 £ 2.82 £ 23.03 £ 19.27
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ANSWERS TO APPLICATIONS OF MATHEMATICS (INT 2) Formulae Exercise 1 1. (a) 60 cm (b) 29·08 cm 2. 6 3. (a) 34·2 km/hr (b) (i) 8 m/s (ii) 28·8 km/hr 4. (a) 59°F (b) You also get –40°F 5. 105·8 m 6. £49 7. (a) 8·28 —> 9 rolls (b) 9·68 —> 10 rolls 8. (a) 1·75 m/sec/sec (b) 8 m/sec/sec 9. (a) (i) 2·5 (ii) 0·625 (b) the less the illumination becomes 10. (a) 12m (b) 52·5 m (c) 86·7 m 11. (a) 7·14 ml (b) 8·57 ml 12. (a) 2 (b) 9 (c) 20 (d) 35 Exercise 2 1. (a) 8 (b) 1 (c) 10 (d) 30 (e) 9 (f) 25 (g) 12 (h) 45 (i) 0 (j) 3 (k) 4 (l) 0 2. (a) –12 (b) 1 (c) 7 (d) –24 (e) 0 (f) 14 (g) 9 (h) 8 (i) 15 (j) 0 (k) 1 (l) 18 3. (a) 512·9 cm3 (b) 2143·6 cm3 (c) 184·96 cm3 (d) 484 cm3 (e) 1177·5 cm3 (f) 189 cm3 4. (a) (i) £32·25 (ii) £66·25 (b) 108·75 = 6·75 + 8·5d => d = 12 5. (a) (i) 45 mph (ii) 72 mph (b) 2·25v = 90 => v = 40 m/s 6. (a) (i) £2·65 (ii) £9·25 (b) 0·85 + 0·6d = 4·45 => d = 6 7. (a) 56 cm (b) 2x + 37 = 49·8 => x = 6·4 8. (a) 28 cm2 (b) 88 – 2c2 = 70 => c = 3 cm 9. (a) (i) 30 m/s (ii) 54 m (iii) 7 m/s (iv) 122·5 m (b) 6 + 5t = 24 => t = 3·6 secs 10. 2(6·5 + b) = 21=> b = 4 cm 11. (a) 238 cm (b) 2L + 52 = 100 => L = 24 cm 3 12. V = 8·29 cm 13. (a) 92107 cm3 (b) 92·1 litres 14. 6358·5 cm2 15. (a) l = A/b (b) x = (p – 20)÷ 2 (c) b = (C – a) ÷ 5 (d) t = (v – 16)÷10 (e) h = V / lb (f) r = √(A ÷ π) (g) h = 2A ÷ b (h) n = (T + 1) ÷ 4 (i) l = (P – 2b) ÷ 2 (j) a = (A + 2c2) / b Checkup 1. (a) 21 cm 4. (a) 26 cm (c) 9



(b) 36 cm 2. £55·81 (b) 2x + 7 = 29·4 => x = 11·2 cm (d) 12 (e) 4



3. 128 cm2 5.(a) –15 (f) 0
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ANSWERS TO APPLICATIONS OF MATHEMATICS (INT 2) Statistical Assignment Exercise 1 1. (a) table 2. (a) 32·2 3. (a) table 4. (a) table 5. (a) table



(b) (b) (b) (b) (b)



Exercise 2 1. (a) 10–14 (e) 14–20



(b) 30–39 (f) 40–59



11·3 48·8 55·3 19·5 13·0



(c) 114·8



(d) 16·7



(c) 40–59 (g) 20–24



(d) 113–115 (h) 13·1–14·0



Exercise 3 1. (a) 32 (b) upper quartile = 35, lower quartile = 27, SIQR = 4 2. (a) cumulative frequencies are 2, 5, 11, 19, 23 (b) graph (c) median = 15, upper quartile = 18, lower quartile = 10, SIQR = 4 (approx.) 3. (a) 28 (b) 8 (c) 18 (approx.) (d) (21 – 14) ÷ 2 = 3·5 (approx.) 4. (a) graph – median = 15·5, Q1 = 12, Q3 = 19, SIQR = 3·5 (b) graph – median = 26, Q1 = 18, Q3 = 34, SIQR = 8 (c) graph – median = 6·7, Q1 = 6·2, Q3 = 7·4, SIQR = 0·6 (d) graph – median = 23, Q1 = 21·5, Q3 = 24·7, SIQR = 1·6 Exercise 4 Various answers.
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ANSWERS TO APPLICATIONS OF MATHEMATICS (INT 2) Specimen Assessment Questions



1. 2. 3. 4.



(a) £60 (b) £862·50 (a) £7072 (b) £3200 (c) £660 (d) £123·31 £2042·32 (a) B can be drawn, only if you start at b or g and finish at g or b. (b) Four of the nodes, (c, d, e and f) are odd. Can’t be drawn.



5.



Highbury



West



6. (a) £26·25



(b) C —> S —> H —> N is shortest (45 km)



Highbury



South North



Highbury



Highbury



North



Central



South



South



(b) £46·40



7. A 1 2 3 4 5 6 7 8



8. (a) –30 9. (a) 41 10. (a) 105



B



Vegetable



Weight



/



C sack



No. of sacks



D Total



Weight



Potatoes



25



6



150



Turnips



20



8



160



Cabbages



15



3



45



Carrots



12



4



48



Total Weight =



403



(b) 5 (c) –9 (b) 4x + 11 = 29 => x = 4·5 (b) 77
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