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page (iii) 








National 5 Textbook 








This book, 



N5, 



covers the entire contents of the 



National 5 



course in depth assuming pupils 








have completed 



CfE Level 4, 



and will also provide a firm foundation for those pupils who 








wish to continue into the Higher Mathematics Course. 








•Pupils should have passed the equivalent of a 



CfE Level 4 



qualification before 








beginning to use this book, and we recommend TeeJay’s CfE Textbook 



4+ 



for this. 








•There are no A and B exercises. The 



N5 



book covers 



the National 5 CfE course 








without the teacher having to pick and choose which questions to leave out and which 








exercises are important. They all are ! 








•Pupils who cope well with the contents of National 5 should be able to sit the SQA’s 








external National 5 Exam at the end of the course. 








•The book contains a 12 page “Chapter 



Zero”, 



which primarily revises all those 








strands from CfE Level 4 that have been covered in TeeJay’s Book 



4+ 



. 








•Each chapter will have a “Remember 



- Remember” 



exercise as a summary. 








•Every three chapters are covered by a 



Home Exercise 



and from Chapter 12 onwards, 








there is an additional 



Cumulative Exercise 



covering all work up to that point. 








•There are 6 



Non-Calculator 



exercises interspersed throughout the book. 








•The book can be used as a free standing resource for pupils returning in S5 or S6 who 








intend to sit the 



National 5 



examination, assuming they have covered the contents of 








the CfE Level 4 Course, by using TeeJay's 



Book CfE 4+, 



or equivalent. 








•It includes a 



Specimen National 5 Exam, 



consisting of both a Calculator and a Non- 








Calculator Paper at the end of the book. 








Download additional free content on Pythagoras, Quadratic Function and 








vectors at www.hoddergibson.co.uk/TJ-N5-Maths 








T Strang, J Geddes, J Cairns 
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Chapter  0 








Chapter 0 








8.Simplify :- 








(a)5 – (–2) 








(b)14 – (–4) 








(c)(– 5) – (–7) 








(d)(–9) – (–2) 








(e)(–6) – (–11) 








(f)(–12) – (–12) 








(g)–(– 



3x) – (–x) 



(h)



(−8x 








2 



) – (−8x 








2 



) . 








9.If 



p 



= −3, 



q 



= − 2 and 



r 



= − 4, 



find :- 








(a)



p 



+ 



q 








(b)



p 



– 



q 








(c)



q 



– 



r 








(d)



q 



+ 



r 








(e)



p 



– 



r 








(f)



r 



+ 



p. 








10.Work out the answers to the following :- 








(a)4 



x 



(–5) 








(b)(–8) 



x 



6 








(c)7 



x 



(–1) 








(d)(–30) 



x 



0 








(e)3x 



x 



(– 4x) 








(f)(– 24) ÷ 6 








(g)(–20a) ÷ 5 








(h)(–21t) ÷ 7 








(i)(–18t) ÷ 3t 








(j)6 



x 



(–2) 



x 



3 








(k)(–6) 



x 



(–8) 








(l)(– 30) 



x 



(–4) 








(m)(– 42) ÷ (–6) 








(n)(–80) ÷ (–8) 








(o)(–3p) 



x 



(– 5p) (p) (−7) 








2 








(q)(−2) 








6 








(r)(−4) 








2 



– (−2) 








3 



. 








11.Given 



a 



 = 6, 



b 



 = 0 and 



c 



 = − 3, 








calculate the values of :- 








(a)



abc 








(b)



a 



+ 



b 



– 



c 








(c)



a 








2 



+ 



b 








2 








(d)



ab 



+ 



bc 



+ 



ca 








(e)



a 








2 



– 



b 



+ 



c 








(f)2 



a 








2 



+ 3c 








2 








(g)



a 








3 



+ 



c 








3 








(h)



a 








2 



– 2c 








2 



. 








Angle Properties 








12.



Copy 



each figure and fill in the sizes of 



all 



the 








missing angles. 








(a)








(b)








Number Work 








1.



Round each of the following to 



two 



significant 








figures :- 








(a)3·765 








(b)1064 








(c)8007 








(d)9·149 87 








(e)9·0909 








(f)19·979 71. 








2.Round each number to 



one 



significant figure 








and then 



estimate 



each of the following :- 








(a)512 



× 



12 








(b)187 



× 



679 








(c)648 ÷ 23 








(d)1879 ÷ 44 








(e)8·07 million ÷ 54 879. 








3.Find :- 








(a)6 + 7 



× 



2 








(b)5 – 4 



× 



4 








(c)18 – 3 



× 



4 + 1 (d) 11 



× 



3 – 18 ÷ 3. 








4.Insert brackets to make each statement correct. 








(a)12 – 4 



× 



3 = 24 








(b)12 + 2 



× 



3 – 4 = −14 








(c)16 – 9 ÷ 5 



× 



– 1 + 1 = 0. 








Integers 








5.Simplify :- 








(a)(–6) + (–11) 








(b)(–19) + (32) 








(c)20 – 55 








(d)(–10) – 3 








(e)(–15) – 20 – 10 (f) (–10) + 10 + 7 








(g)8 – 10 – 3 








(h)(– 40) – 80 – 20 








(i)7 – (–4) 








(j)(–3) – (–8). 








6.Simplify these algebraic expressions :- 








(a)5x + 10x 








(b)



a 



+ (– 5a) 








(c)9p – 



p 








(d)(–y) + 6y 








(e)(–3t) – 7t 








(f)(–5f) + 12f 








(g)(–2w) – 2w – 2w (h) 6a + 5b 



– a 



– 3b. 








7.If 



x 



= 7 and 



y 



= − 3, 



write down the value of :- 








(a)4 – 



x 








(b)10 + 



y 








(c)



x 



– 11 








(d)



y 



+ 15 








(e)



x 



– 



y 








(f)



y 



+ 



x. 








120° 








125° 








45° 








Revision of CfE Level 4 








Revision of CfE Level 4 








Do 



not 



use a calculator in this chapter unless you see thesign. 
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12.(c) 








(d)








(e)








(f)








13.



Copy 



each figure and fill in the sizes of 



all 



the 








missing angles. 








(a)








(b)








(c)








(d)








14.Calculate the size 








of the 



acute 



angle 








between the two hands 








of a clock at :- 








(a)half past 3 








(b)quarter past one. 








Percentages 








15.



Find the following 



without 



a calculator:- 








(a)30% of £80 








(b)70% of £120 








(c)66 








2 








3 



% of £150 








(d)75% of £3000 








(e)20% of £515 








(f)90% of 9 m 








(g)2·5% of 50 kg 








(h)15% of 160 cm 








(i)17·5% of £240 








(j)11% of 1200 ml 








(k)49% of 800 mph (l) 37·8% of 2 m. 








16.Pearl Royal Bank’s annual 








interest rate was 3·6%. 








Sandra deposited £1600 in 








Pearl Royal Bank. 








(a)How much interest would she have 








received if she’d left it for 1 year ? 








(b)If Sandra withdrew her money after 








5 months, how much interest should 








she have expected to receive ? 








17.Davie scored 35 out of 40 








in his French test paper. 








What was his percentage score ? 








18.Write the following list in order, smallest first :- 








(a)








3 








4 



, 72%, 0·8, 0·77, (0·5 



x 



1·56) 








(b)(60% of 120), ( 








2 








3 



of 105), (0·25 



x 



284). 








Money Matters 








19.(a)Baz’s salary is £24 600 per annum. 








How much is his monthly pay ? 








(b)Jenny is paid £1650 per month. 








What is her annual salary ? 








(c)Jez earns £290·50 per week. 








How much does he earn in a year ? 








(d)Andy earns £12·40 per hour and 








works a 40 hour week. 








How much does he earn in a year ? 








20.Alice works in telesales. 








She is paid £9·60 per hour. 








(a)How much will she earn 








in a week if she works 








for 48 hours ? 








Last week, Alice also worked 6 hours overtime, 








at 



time and a half. 








(b)How much did she earn for overtime ? 








(c)What was Alice’s total pay for last week ? 








21.(a)Baz earns a gross 








pay of £22 524 a 








year as a mechanic. 








His total deductions 








are £2376. 








What is his net pay ? 








70° 








60° 








80° 








73° 








113° 








65° 








43° 








42° 








rectangle 








100° 








58° 








kite 








43° 








106° 








72° 








parallelogram 








124° 








rhombus 








• 








• 








• 








• 








• 








• 








• 








• 








• 








• 








• 








• 








Typical 








Savings 








Rate 








3·6% p.a. 
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21.(b)Jerry ended up with a net income of 








£17 450 per year as a window cleaner. 








His gross income was £20 140. 








How much were his deductions ? 








22.Kia has a gross income 








of £23 500 per annum. 








Her total deductions come 








to 15% of her gross pay. 








(a)How much are Kia’s deductions ? 








(b)What is her net income ? 








23.Hattie’s payslip showed the following :- 








Basic pay 








£2230 








Overtime 








£ 521 








Bonus 








£ 776 








Income tax 








£ 474 








National Insurance 








£ 133 








Graduated Pension 








£  93 








Calculate Hattie’s final net pay. 








24.Bill buys a £9500 motorbike. 








He took a Hire Purchase 








agreement, paying a 20% 








deposit and 24 monthly 








payments of £423. 








(a)How much would he have saved 








if he had paid cash ? 








(b)Give a reason why he would take 








out H.P. rather than pay cash. 








Use these exchange rates for questions 25 to 28. 








25.Change each of the following into euros :- 








(a)£40 








(b)£1245 








(c)£876·40 








(d)£122 450. 








26.Change :- 








(a)£450 into $ 








(b)£1420 into $ 








(c)



€1220 



into £ 








(d)



€427 



into £ 








(e)$370 into £ 








(f)$1110 into £ 








(g)



€610 



into 



$ 








(h)$3552 into 



€. 








27.Last year, Kev changed £1240 into 11 780 Krone. 








What was the exchange rate ? 








28.Simon had a total of £4600 to spend on two 








different trips. He spent $3460 in America and 








How many £’s, to the nearest £, 








Algebra 








29.Simplify :- 








(a)13 



x 



x 








(b)



t 



x 



t 








(c)4a 



x 



5b 








(d)2 



q 








2 



x 



q 








(e)15p ÷ 



p 








(f)10 



x 








2 



y 



÷ 5y. 








30.Multiply out the brackets :- 








(a)3(t + 2) 








(b)5(2 – 4r) 








(c)



x(8 



+ 



x) 








(d)–3a(5a – 3b). 








31.Simplify :- 








(a)5(x + 2) + 6 








(b)8(y + 3) – 7y 








(c)12 – 4(t – 3) 








(d)5(m + 1) + 4m 








(e)6(1 – 



t) 



+ 3(2 + 



t) 








(f)6(3 – 2g) – 4(3 – 6g) 








(g)



15 – 



4(a + 3) 








(h)



5m – 3(1 – 2m). 








32.This shape consists of a rectangle measuring 








(2x + 11) cm by 8 cm, surrounding a rectangle 








measuring (4x − 1) cm by 4 cm. 








(a)Show that no matter what value 



x 



is, 








the grey area always remains the same. 








(b)Explain why 



x 



cannot be greater than 6. 








British Pound 








  








£1 =   








  Euro   








1·22 








  US 



Dollar ($) 








1·48 








Symmetry 








33.How many lines of symmetry are in each of 








the following shapes :- 








(a)








(b)








2x + 11 








4x − 1 








4 








8 








€2440 



in Italy. 








did he have left ? 
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34.State the order of symmetry for each of the 






shapes in question 32. 








35.Make a copy of each of the following shapes. 






Reflect each shape over the red dotted line 






of symmetry. 






(a)






(b)






(c)






(d)








36.Make a copy of each of the following shapes. 






Create a shape which has half turn symmetry 






by rotating each shape by 180° around 






the red dot :- 






(a)






(b)








Tolerance 








38.Describe in your own words the meaning of 








mathematical 

tolerance. 








39.For each of the following tolerances, write 






down the minimum (min) and maximum 






(max) allowable sizes :- 






(a)(10 ± 1) mm 






(b)(15 ± 5) kg 






(c)(20 ± 2) m 






(d)(1·5 ± 0·3) kg 






(e)(152 ± 3) mm (f) (7·55 ± 1·2) mg. 








40.Write each of these in tolerance form :- 






(a)min = 12 cm (b) min = 120 mm 






max = 16 cm 






max = 140 mm 






(c)min = 1·6 mg (d) min = 2·5° 






max = 1·7 mg 






max = 2·6°. 








Linear Relationships 








41.For each table below derive a formula in the 






form 



y 



= 



mx 

or 



y 



= 



mx 



+ 



c 

:- 






(a)






(b)








x 






1 






2 






3 4 








y 






3 






6 






9 12 








x 






0 






1 






2 3 








y 






1 






4 






7 10 








• 








• 








36.(c) 






(d)








37.Copy this figure. 






Complete the shape so 






that it has rotational 






symmetry of order 4 






around the red dot. 








• 








• 








• 








33.(c) 








(d)








(e)








(f)
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Equations and Inequalities 








42.



Copy each equation and find the value of 



x 



:- 








(a)16 + 



x 



= 11 








(b)9x + 5 = 3x – 7 








(c)11x – 2 = 6x + 18 (d) 12x = 3x + 63 








(e)3(2x – 4) = 4x + 14 








(f)2(5x + 2) – 4(x – 3) = 



x 



+ 36. 








43.Solve :- 








(a)








1 








2 








x 



– 1 = 5 








(b)








1 








4 








x 



– 








1 








2 








= 








4 








5 








(c)








x 



+ 



2 








5 








= 3 








(d)1 + 








x 



− 



2 








4 








= 0 








(e)








5 








6 








(2x + 2) = 








1 








4 








x 



+ 3 








(f)








x 



+ 



1 








3 








+ 








x 



+ 



4 








4 








= 2 








(g)








7x 



− 



1 








8 








– 








x 



− 



2 








4 








= 3. 








44.Solve these inequalities :- 








(a)6c 



≤ 



– 30 








(b)3d + 1 > 10 








(c)3t – 4 < –10 








(d)1 – 



x 



> –11 








(e)6g + 1 



≥ 



15 – 



g 








(f)15 – 2p 



≥ 



p 



+ 3 








(g)4(x + 1) 



≥ 



24 – 



x 



(h)3(1 – 



t) 



≤ 



2(3t + 6) 








Scientific Notation (Standard Form) 








45.Write each of these in 



scientific notation 



:- 








(a)930 (= 



9·3 



x 



10 ... 



) (b) 8420 








(c)35 200 








(d)8 million 








(e)305 million 








(f)2 








3 








4 








million 








(g)0·00085 








(h)0·07. 








(c)( 



5·4 



× 



10 








13 



) 



× 



( 



2·5 



× 



10 








−4 



) 








(d)( 



5·22 



× 



10 








8 



) ÷ (1·8 



× 



10 








−5 



) 








(e)



(3·2 



× 



10 








10 



) 








2 








(f)








(4·2 



× 



10 








8 



) 



× 



(2·5 



× 



10 








7 



) 








(3 



× 



10 








−4 



) 








. 








The Circle (Part 1) 








48.Calculate the 








circumference 








of this circle. 








49.Calculate the 



perimeter 



of these shapes :- 








(a)








(b)








(c)








50.(a)Find the 



diameter 



of a circle with a 








circumference of 60 cm. 








(b)Find the 



radius 



of a circle with 








circumference 250 mm 








3·5 cm 








15 cm 








7 mm 








80 m 








210 m 








46.Write out each of the following numbers 








in “normal” number form :- 








(a)5·9 



× 



10 








3 








(b)8·08 



× 



10 








5 








(c)7·1 



× 



10 








2 








(d)2·81×10 








4 








(e)5·8 



× 



10 








−3 








(f)9·9 



× 



10 








−2 








(g)6·2 



× 



10 








−5 








(h)








2 



× 



10 








−1 



. 








47.Use your 



EE 



or 



EXP  



buttons to find 








the following :- 








(Give each answer in scientific notation) 








(a)150 



× 



( 



3·8 



× 



10 








8 



) 








(b)( 



2·31× 10 








6 



) 



× 



(1·35 



× 



10 








5 



) 








41.(c) 








(d)








(e)








(f)








Careful with this one ! 








x 








2 








3 








4 








5 








y 








4 








7 








10 








13 








x 








–1 








0 








1 








2 








y 








–7 








–5 








–3 








–1 








x 








–1 








0 








1 








2 








y 








16 








17 








18 








19 








x 








–2 








0 








2 








4 








y 








0 








10 








20 








30 
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54.For each of the shapes below, calculate the 








perimeters 



:- 








(a)








(b)








Coordinates and Transformations 








55.Plot each of the following on a Cartesian 








coordinate diagram. 








A(4, 2), B(7, 0), C(4, –3), D(0, –2), 








E(–3, 5), F(–6, 0), and G(–2, –4). 








56.Rectangle JKLM has vertices J(–1, –2), 








K(–2, –3), L(–4, –1) and M. 








(a)State the coordinates of M. 








(b)Reflect JKLM over the 



y-axis 



and state 








the vertices of the images J 



’ 



K’L’M 



’. 








(c)Reflect JKLM over the 



x-axis 



and state the 








images of J 



’ ’ 



K’ 



’L’ ’M ’ ’. 








57.For each point and their images, describe 








the reflection that has occurred :- 








(a)A(5, 2) –> A 



’(5, 



–2) 








(b)B(6, –2) –> B 



’(–6, 



–2) 








(c)C(–4, –4) –> C 



’(4, 



4) 








(d)D 



’(7, 



1) –> D 



’ ’(–7, 



–1) 








(e)E(–x, 



–y) 



–> E 



’(–x, 



y) 








(f)F(–a, 



b) 



–> F 



’(b, 



a). 








58.A triangle has vertices O(0, 0), T(4, 1), P(3, 4). 








State the coordinates of the images of the 








vertices given that triangle OTP is rotated by 








180° about the origin. 








59.Triangle PQR has vertices P(1, 0), Q(4, 1) and 








R(2, –2). 








PQR is rotated 180° about the origin and then 








reflected over the 



x-axis. 








It is then given a translation of 








–1 








 3 








⎛ 








⎝ 








⎜ 








⎞ 








⎠ 








⎟ 



. 








State the coordinates of the vertices of the 








triangle after these transformations are applied. 








80 m 








16 m 








6 cm 








0·5 cm 








9 cm 








6 cm 








18 cm 








Area = 28·26 m2 








53.



Figure 1 



shows a horseshoe magnet. 








The face of the arched part at the top consists 








of two semi-circles, with radii 2 centimetres 








and 4 centimetres. 








(a)Calculate the shaded area shown in 








figure 2 



below. 








(b)Use this to calculate the volume of 








metal required to make the magnet. 








(Answer correct to 1 decimal place). 








figure 2 








51.Calculate the 



area 



of each of these :- 








(a)








(b)








(c)








(d)








52.Calculate the 



radius 



of a 








circle with area 28·26m 








2 



. 








4·5 cm 








0·8 cm 








2 cm 








figure 1 








2 cm 








4 cm 








• 
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65.(c)Paula jogged 12 km at an 








average speed of 8 km/hr. 








How long did she take ? 








(d)Gio drove for two hours and 12 minutes 








at an average speed of 45 mph. 








How far did he travel ? 








66.Use a calculator to change the following 








times to 



decimal form 



:- 








(a)36 minutes 








(b)39 minutes 








(c)2 hrs 20 mins(d)3 hrs 57 mins. 








67.Neil’s train travelled at an 








average speed of 56 km/hr. 








Alex’s train travelled at an 








average speed of 60 km/hr. 








If Neil’s journey is 70 km long and Alex’s 








is 80 km, whose trip took longer, and by 








how many minutes ? 








68.Brian walked to town, bought a bike, then 








cycled home. 








(a)At what time did Brian leave his house ? 








(b)How far is it from Brian’s house to the 








cycle shop ? 








(c)What was Brian’s average walking speed ? 








(d)For how long was Brian in the shop ? 








(e)How long did it take Brian to get home ? 








(f)What was his average speed on the 








journey home ? 








(g)If Brian had jogged home at one and a half 








times his walking speed, at what time 








would he have arrived home ? 








Pythagoras’ Theorem 








60.Calculate the lengths of the missing sides in the 








following right angled triangles :- 








(a)








(b)








61.Shown is an isosceles triangle. 








(a)Calculate the height of 








the triangle. 








(b)Now calculate its 



area.








62.








Calculate the value of 








x, 



which indicates the 








length of the sloping 








side of this shape. 








63.For each of the following pairs of points :- 








(i)plot them on a coordinate diagram and 








(ii)find the length of the line joining them. 








(a)A(4, 3), B(7, 7) 








(b)C(–1, 5), D(4, 3) 








(c)E(–3, –2), F(5, –4). 








64.A rectangle has a length of 10 cm. 








One of the diagonals is 14 cm long. 








Calculate the 



perimeter 



of the rectangle. 








Time-Distance-Speed 








65.Use the diagram shown to help choose the 








correct formula to answer these questions :- 








(a)James flew his plane at an average speed 








of 360 kilometres per hour for








31 








2 



hours. 








How far did James fly ? 








(b)Alice drove her bus for








21 








2 



hours and 








covered a distance of 125 miles. 








What was Alice’s average speed ? 








D 








S T 








9 cm 








x 



cm 








9 cm 








8·2 m 








10·5 m 








z 



m 








20 cm 








26 cm 








5·3 m 








4·7 m 








7·9 m 








x 



m 








time 








distance 








(km) 








0800 








1100 








1000 








0900 








4 








8 








2 








6 








10 








12 








Brian’s Journey 








Answer to 2 








significant figures. 
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75.Calculate the volume 








of this cone. 








76.








This shape consists 








of a cone on top of 








a cylinder on top of 








a hemisphere. 








Calculate the 



total 








volume of the shape. 








Gradients and Lines 








77.Calculate the 



gradient 



of this slope. 








78.Calculate the gradient of each line below :- 








(a)








(b)








79.Write down the 



gradients 



and the 



y-intercepts 








of these lines :- 








(a)



y 



= 3x – 2 








(b)



y 



= 5 – 4x. 








80.Write down the 



equation 



of each of the 








following lines :- 








(a)



m 



= 4, and its 



y-intercept 



is at –5. 








(b)gradient of – 2, through the point (0, 3). 








(c)



m 



= − 4 and passing through the origin. 








(d)horizontal gradient through the point (5, 1). 








(e)vertical gradient through the origin. 








x 








y 








x 








y 








Proportion 








69.Show all your working for each of these :- 








(a)Share £4500 between Ann and Tom 








in the ratio 2 : 3. 








(b)Share one million euros in a 7 : 3 ratio. 








(c)Share £8400 in a ratio of 4 : 3 : 1. 








70.(a)Five cakes cost £4·50. 








How much would 6 cost ? 








(b)Nine biscuits cost £3·60. 








How much would 7 cost ? 








71.








It takes 8 hours for 3 workers 








to build a section of fence. 








How long would it take 4 








workers to build the same 








section ? 








Volumes and Surface Areas 








72.For the cuboid shown below, calculate its :- 








(a)volume 








(b)surface area. 








73.For the triangular prism 








shown, calculate :- 








(a)the volume 








(b)the total surface area. 








74.








(a)Calculate the 



volume 








of this tank, in 



cm 








3 








and write down its 








capacity 



in litres. 








(b)Calculate the 



curved 








surface area 



of the 








cylinder. 








(c)Calculate its total surface area. 








20 cm 








8 cm 








12 cm 








30 cm 








20 cm 








10 cm 








8 cm 








5 cm 








24 m 








6 m 








8 cm 








12 cm 








12 cm 








5 cm 








20 cm 








13 cm 








• 








• 








• 








• 
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Angles in Circles 








84.Calculate the value of 



a, b, c 



and 



d 



:- 








(a)








(b)








(c)








(d)








85.Calculate the value of 



x 



for each of these :- 








(a)








(b)








(c)








Right Angled Trigonometry 








86.Calculate 



the value of 



x 



in each case 








(to one decimal place):- 








(a)








(b)








(c)








81.Find the equation of each line below :- 








(a)








(b)








82.The graph below shows the temperature (T) 








of a kettle over a 5 minute period. 








(a)Determine the 



gradient 



of the line. 








(b)Write a formula to represent this line. 








(c)Use your formula to estimate the 








temperature of the water after 7 minutes. 








(Assume 



it continues to cool in this way). 








Factorising 








83.Factorise fully :- 








(a)8a + 24 








(b)4x + 10 








(c)3b + 



bc 








(d)7x – 



vx 








(e)



pt 



+ 



pg 








(f)



a 








2 



+ 2a 








(g)15a – 10b + 5c (h) 



2 



p 








2 



+ 4pq – 6 



pr 








(i)6t – 



t 








2 








(j)



2c 








2 



– 6c 








(k)5kh + 10hg 








(l)15vw – 10vx 








(m)11rs – 11s 








(n)



3y 








2 



+ 9y 








(o)



3a 








2 



c 



+ 



ac 








2 








(p)



18rs 








2 



− 



30rs 








(q)



8 



x 








2 



− 



12xa 








(r)








1 








5 








ab 



+ 








1 








5 








bk 








(s)



15a 








2 








bc 








2 








+ 



12b 








2 



c 



(t)



15cde 








2 








+ 



12b 








2 



ce 



. 








x 








y 








(0, – 4) 








m 



= −1 








x 








y 








(0, –2) 








m 



= 3 








t 








T 








0 








1 2 








3 4 








20 








40 








60 








80 








Minutes 








Temp 








(°C) 








100 








0 








5 








• 








• 








• 








• 








• 








O 80° 








a° 








O 








35° 








b° 








70° 








c° 








d° 








110° 








• 








O 








O 








20 cm 








32 cm 








O 








x 



cm 








5 m 








x 



m 








• 



O 4 m 








P 








O 








Q 








21 cm 








8 cm 








T 








x 



cm 








x 



cm 








18 cm 








40° 








x° 








11 cm 








17 cm 








20 cm 








18° 








x 



cm 
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87.An 18 metre tree topples and 








comes to rest against a wall. 








The base of the tree is 4·6 m 








from the foot of the wall. 








What angle does the tree 








make with the ground ? 








88.The diagram shows a roof beam structure. 








Calculate the size of the angle marked 



x°. 








89.Two tall buildings are 95 metres and 113 








metres tall. 








A 



person 



standing on the top of the lower one 








looks up through an angle of elevation of 








15° to see the top of the taller one. 








Calculate the horizontal distance between the 








buildings. 








90.A beaker has a 



diameter 



of 15 cm. 








A rod sits in the beaker as shown. 








It is 48 cm long and makes an 








angle of 68° with the base. 








Calculate the length of the rod 








which lies outside the beaker. 








Similar Figures 








91.Explain the difference between 



similar 



and 








congruent. 








92.For each pair of similar shapes find the 








missing measurement :- 








(a)








(b)








93.Find the missing measurement :- 








(a)








(b)








(c)








94.A bottle with a base diameter of 12 cm holds 








1·6 litres of diluting orange juice. 








A similar bottle has an 18 cm diameter base. 








How many litres does the larger bottle hold ? 








18 m 








4·6 m 








7·2 m 








4·5 m 








4·5 m 








x° 








15° 








68° 








? cm 








15 cm 








15 cm 








33 cm 








... cm 








10 cm 








70 cm 








... cm 








84 cm 








24 cm 








10 








4 








x 








8 








10 cm 








6 cm 








Area = 150 cm2 








Area = ? 








15 








12 








20 








x 
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102.The frequency table below shows the cost of a 








carton of milk in various shops in and around 








Dumfries. 








(a)What is the 



modal 



cost (the mode) ? 








(b)What is the 



median 



cost ? 








(c)State the 



range. 








(d)



Copy 



the table and complete the 3rd 








column to help determine the 



mean 



cost. 








Graphs, Charts and Tables 








103.Shown are the sales of two different companies 








selling garden chairs. 








Red 



- 



Garden Chairs 



Green 



- 



Grass Chairs 








(a)Which company sold more chairs in :- 








(i)March 








(ii)August 








(iii)total over the 10 months ? 








(b)Explain why you think sales are high 








from April to August and then drop. 








Cost 








Freq 








x 








f 








41p 








4 



1 



x 



8 = 8 








42p 








7 



2 



x 



2 = 4 








43p 








10 



3 



x 



1 = 3 








44p 








6 



4 



x 



4 = 16 








45p 








3 



5 



x 



1 = 5 








16 








36 








f 



x 



x 








Total shops 



Total cost 








Fractions 








95.Change to a mixed number :- 








(a)








29 








5 








(b)








46 








8 



. 








96.Rewrite as a top-heavy fraction :- 








(a)5 








2 








3 








(b)6 








3 








5 








. 








97.How many 








1 








3 








pizza slices can by sold 








from 








42 








3 








pizzas ? 








98.Find :- 








(a)








5 








7 








+ 








1 








7 








(b)








3 








4 








− 








1 








2 








(c)








5 








8 








− 








1 








8 








(d)



2 








2 








5 








+ 



3 








4 








5 








(e)








5 








6 








− 








1 








4 








(f)



4 








4 








5 








+ 



1 








2 








3 








(g)



5 








7 








8 








− 



2 








3 








5 








(h)



3 








1 








2 








− 



1 








2 








3 








. 








99.Find :- 








(a)








1 








2 








× 








3 








5 








(b)








7 








9 








× 








2 








3 








(c)



3 








1 








2 








× 



1 








1 








5 








(d)



2 








3 








4 








× 



2 








2 








3 








(e)








1 








3 








of 



( 








4 








5 








− 








1 








2 








) 








(f)








1 








3 








× 








3 








5 








× 








5 








7 








. 








Statistical Analysis 








100.Calculate the 



mean, median, mode 



and 



range 



:- 








18, 21, 16, 17, 21, 18, 21, 20, 25, 28, 15. 








101.The 



mean 



number of marks scored by three 








students in a test was 35. 








When a 4th student’s test was marked it was 








found that the mean of all four students had 








risen to 39. 








What had the 4th student scored ? 








Feb 








14 








MarApr May Jun Jul AugSeptOct 








12 








10 








8 








6 








4 








2 








Sales of Chairs 








Month 








Nov 








• 








• • 








• 








• • 








• 








• 








• 








• 








• 








• • 








• • • 








• 








• 








• 








Sales 








(100’s) 
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Revision - CfE 4 








104.(a) 



Copy 



and complete the table showing 








the favourite drink of a group of adults. 








(b)Construct a 



pie chart 



to represent the 








information shown. 








105.Shown are the times 








(in minutes) it 








took a group 








of pupils to 








build a jigsaw 








puzzle. 








(a)What was the :- 








(i)quickest 








(ii)slowest time ? 








(b)Find the 



modal 



time. 








(c)Find the 



median 



time. 








(d)How many pupils solved 








it in less than 22 minutes ? 








106.A P.E. section was given a series of gym 








exercises and an overall score was recorded. 








The section’s results were tabulated as shown. 








(a)Construct an 



ordered stem and leaf 








diagram 



for this. 








(b)Find the 



modal 



mark. 








(c)Find the 



median 



mark. 








Pupils who score above 55 were given a 








commendation certificate. 








(d)How many pupils received a certificate ? 








Probability 








107.A nine sided dice, numbered 1 to 9, is thrown. 








Find :- 








(a)P(4) 








(b)P(even) 








(c)P(10) 








(d)P(prime). 








108.It has been found that there is a three out of 








eight chance of an event happening. 








What is the chance of the event NOT happening ? 








109.Three sealed bags contain the following notes :- 








Bag 1 



  -  one £1, three £5, four £10, one £50 








Bag 2 



  -  nine £1, four £5, two £10, two £50. 








Bag 3 



  -  fifteen £1, five £5, three £10, three £50. 








You can pick one note from one bag and keep it ! 








(a)Which bag will give you the best chance of 








picking a £50 note ? 








(b)Which bag would you choose and why ? 








(Justify 

both answers with working). 








110.I toss three 1p coins in the air. 








What is the probability 








that the three coins 








land all showing tails? 








111.There are soft and hard 








centred chocolates in a box. 








There is a 0·8 chance of 








picking a soft centre at random. 








If there are 12 soft centres, how many 








chocolates in total are in the box ? 








Logic Puzzle 








112.What is the next line in the sequence below :– 








A 








1A 








111A 








311A 








13211A 








111312211A 








??????????????? 








Drink 








N o . Fraction 








Angle 








Tea 








20 








20 








60 








20 








60 



x 



360 = ....° 








Coffee 








14 








x 



360 = .....° 








Milk 








24 








x 



360 = .....° 








Chocolate 








2 








x 



360 = .....° 








TOTAL 








. . . 








360° 








16 27 32 54 66 73 65 57 








50 39 52 30 57 67 70 50 








29 57 67 66 57 36 68 38 








64 47 42 26 34 24 52 39 








35 27 65 46 39 64 58 15 








Puzzle Times 








0 








7 8 8 8 8 9 








1 








0 3 5 








2 








3 3 3 4 6 9 








3 








5 5 








4 








0 0 0 2 5 5 
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Algebra 








1.








Multiply out the brackets :- 








(a) 2(a + 9) 








(b) 6(x – 5) 








(c) 15(2 – 



h) 








(d) 3(m – 



n) 








(e) 40(b – 3) 








(f) 3(8w + 1) 








(g) 4(7 – 3t) 








(h) 



p(q 



+ 2) 








(i) 



v(w 



– 13) 








(j) 



a(8 



+ 



a) 








(k) 



d(2k 



+ 6e) 








(l) 9x(6x – 



y) 








(m) 5(a + 



c 



– 3e) 








(n) 9(5 – 8v – 9y) 








(o) 



c(c 



– 



g 



– 11k) (p) –4(a + 3) 








(q) –x(7 + 



x) 








(r) –v(2v – 7) 








(s) –m(7 



m 








2 



– 10m) (t) – 



x 








2 



(2 



x 








2 



– 10x). 








2.








Multiply out the brackets and collect like terms :- 








(a) 2(y + 5) + 1 








(b) 6(p + 1) + 4 








(c) 9(a + 2) – 15 








(d) 7(s + 2) – 16 








(e) 2(g + 5) + 



g 








(f) 5(a + 6) – 4a 








(g) 20(2 + 



u) 



– 18u 








(h) 8d + 8(d + 3) 








(i) 7n + 2(4n + 5) 








(j) 



c 



+ 4(2c – 1) 








(k) 5x + (x – 1) 








(l) 3p + 2(p + 2q) 








(m) 40x + 2(x – 6y) 








(n) 4 + 2(a – 1) 








(o) 5 – 2(v – 5). 








3.








Simplify :- 








(a) 2(p + 1) + 5(p + 1) 








(b) 4(a – 1) + 2(a + 1) 








(c) 3(m – 6) + 8(m + 2) 








(d) 7(1 – 



g) 



+ 2(1 + 



g) 








(e) 2(3n – 2) – 5(2n – 4) 








(f) 9(x – 1) – 6(x + 2) 








(g) 9(p – 1) – 6(p – 2) 








(h) 8(1 + 2a) – 8(1 – 



a) 








(i) 3(3 – 



t) 



– 5(1 – 



t) 








(j) 



x(x 



– 1) + 3(x – 1) 








(k) 



x(x 



+ 7) – 5x(x – 1) 








(l) 3x(2x + 



y) 



– 5x(3x – 



y). 








4.








Simplify :- 








(a) 



6 – 



5(x + 4) 








(b) 



7 – 



7(m – 1) 








(c) 



9 – 



(y – 1) 








(d) 



10 – 



3(1 – 



y) 








(e) 



6(h – 2) + 12 








(f) 



–2(d – 1) + 8d 








(g) 



a 



– (300 – 



a) 








(h) 



20u – 20(u – 5) 








(i) 



4 



x 








2 



– 2(x – 5 



x 








2 



). 








Chapter 1 








Algebraic Operations 








Algebraic Operations 








Removing Brackets and Simplifying - a Reminder 








Examples :- 








1.7(3a – 2b) 








2.



m 








2 



(m + 6) 








3.–7v(x – 5) 








4.2(5g + 2h) – 3h 








= 



21a – 14b 








= 



m 








3 



+ 6 



m 








2 








= 



–7vx + 35 








= 10g + 4h – 3h 








= 



10g + 



h 








5.3(2x + 5) + 2(3x – 10) 








6.



4(2a + 3) – 6(a – 2) 








7.10 – 



9(x – 1) 








= 6x + 15 + 6x – 20 








= 8a + 12 – 6a 



+ 



12 








= 



10 – 



9x 



+ 



9 [not (x – 1) !] 








= 



12x – 5 








= 



2a + 24 








= 



19 – 9x 








Exercise 1·1 








Revision 








(Note the double negative = +ve in Examples 3, 6 & 7) 
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Algebra 








(a + 



b)(c 



+ 



d) 








4 








3 








1 








2 








1.








Multiply out the brackets and simplify :- 








(a) 



x 



+ 



3 








( ) 



x 



+1 








( ) 








(b) 








x 



+ 



5 








( ) 



x 



+ 



3 








( ) 








(c) 








 








x 



+ 



2 








( ) 



x 



+ 



4 








( ) 








(d) 



x 



+ 



3 








( ) 



x 



+ 



4 








( ) 








(e) 



p 



+ 



5 








( ) 



p 



+ 



5 








( ) 








(f) 








x 



+ 



3 








( 








) 








2 








(g) 








 








p 



+ 



2 








( ) 



p 



+ 



3 








( ) 








(h) 



m 



+ 



5 








( ) 








2 








(i) 








x 



+ 



2 








( ) 



3x 



+1 








( 








) 








(j) 








x 



+ 



3 








( ) 



2x 



+ 



6 








( 








) 



(k) 



2a 



+ 



4 








( 








) 



2a 



+ 



4 








( 








) 



(l) 



3y 



+1 








( ) 



3y 



+1 








( ) 








(m) 



2m 



+1 








( 








) 



4m 



+ 



3 








( 








)x 



(n) 



5m 



+ 



2 








( 








) 



5m 



+1 








( 








) 



(o) 



8g 



+ 



2 








( 








) 



2g 



+ 



3 








( 








) 



(p) 



4 



+ 



x 








( ) 



x 



+ 



5 








( ) 








(q) 



3 



+ 



2x 








( 








) 



6 



+ 



3x 








( 








) 



(r) 



10w 



+ 



1 








( 








) 








2 








(s) 



3x 



+ 



4 








( 








) 








2 








(t) 



2 



y 



+ 



8 








( 








) 








2 



. 








2.Multiply out and simplify :- 








(a) 








x 



− 



3 








( ) 



x 



− 



2 








( ) 








(b) 








x 



− 



2 








( ) 



x 



−1 








( ) 








(c) 








x 



− 



3 








( ) 



x 



− 



4 








( ) 








(d) 








p 



− 



4 








( ) 



p 



− 



4 








( ) 








(e) 








5 



− 



p 








( ) 



p 



− 



5 








( ) 








(f) 








x 



− 



4 








( 








) 








2 








(g) 



x 



− 



10 








( 








) 








2 








(h) 








x 



− 



2 








( ) 



4x 



− 



2 








( ) 








(i) 








x 



− 



2 








( ) 



5x 



−1 








( 








) 








(j) 








x 



− 



3 








( ) 



2x 



− 



3 








( 








) 



(k) 



2a 



− 



3 








( 








) 



2a 



− 



3 








( 








) 



(l) 



2a 



− 



3 








( ) 



4a 



−1 








( ) 








(m) 



2m 



−1 








( 








) 



2m 



− 



5 








( 








) 



(n) 



2 



− 



3c 








( 








) 



6 



− 



2c 








( 








) 



(o) 



5x 



−1 








( 








) 



5x 



−1 








( 








) 



(p) 



2w 



− 



1 








( 








) 








2 



. 








Multiplying Out “Double Brackets” 








Exercise 1·2 








Look at this pair of brackets (double brackets) --- 








To multiply out the double brackets, follow these steps :- 








• multiply the two 



(F)irst 



terms in each bracket 








a 



x 



c 



( 1 ) 








write the answer 








• multiply the two 



(O)utside 



terms in each bracket 








a 



x 



d 



( 2 ) 








write the answer 








• multiply the two 



(I)nside 



terms in each bracket 








b 



x 



c 



( 3 ) 








write the answer 








• multiply the two 



(L)ast 



terms in each bracket 








b 



x 



d 



( 4 ) 








write the answer 








• Now write your four answers as an expression and 



gather like terms 



to finish. 








• * FOIL :- F 



- first 



x 



first, 



O 



- outside terms, 



I 



- inside terms, 



L 



- last 



x 



last. 








Example 4 :- 








x 



+ 



4 








( ) 








2 








= 



x 



+ 



4 








( ) 



x 



+ 



4 








( ) 








= 



x 








2 



+ 



4 



x 



+ 



4 



x 



+16 








= 



x 








2 








+ 



8x 



+ 



16 








Example 3 :- 








2 



x 



+ 



1 








( 








) 



x 



− 



3 








( ) 








= 



2x 








2 



− 



6x 



+ 



x 



− 



3 








= 



2x 








2 








− 



5x 



− 



3 








Example 2 :- 








x 



− 



2 








( 








) 



x 



− 



5 








( 








) 








= 



x 








2 



− 



5x 



− 



2x 



+10 








= 



x 








2 








− 



7x 



+ 



10 








Example 1 :- 








x 



+ 



3 








( 








) 



x 



− 



4 








( 








) 








= 



x 








2 



− 



4 



x 



+ 



3x 



−12 








= 



x 








2 








− 



x 



− 



12 








(a + 



b)(c 



+ 



d) 



= 



ac 



+ 



ad 



+ 



bc 



+ 



bd 
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Algebra 








3.








Expand the brackets and simplify :- 








(a) 



x 



+ 



5 








( ) 



x 



− 



2 








( ) 








(b) 



y 



−1 








( ) 



y 



+ 



4 








( ) 








(c) 








 








a 



− 



2 








( ) 



a 



+ 



3 








( ) 








(d) 








 








b 



+ 



2 








( ) 



b 



−1 








( ) 








(e) 



m 



− 



5 








( 








) 



m 



+ 



3 








( 








) 








(f) 



3 



+ 



n 








( ) 



1 



− 



n 








( ) 








(g) 








 








x 



+ 



3 








( ) 



2x 



−1 








( 








) 








(h) 








 








a 



− 



4 








( ) 



5a 



+1 








( ) 








(i) 








u 



− 



2 








( ) 



3u 



+ 



4 








( 








) 








(j) 



3x 



+ 



5 








( 








) 



3x 



− 



5 








( 








) 








(k) 








 








7a 



+1 








( 








) 



2a 



− 



2 








( 








) 








(l) 








 








4 



h 



− 



3 








( ) 



5h 



+ 



2 








( ) 








(m) 



x 



+ 



y 








( 








) 



x 



+ 



2y 








( 








) 








(n) 



x 



+ 



y 








( 








) 



x 



− 



2y 








( 








) 








(o) 








 








x 



− 



y 








( ) 



x 



+ 



2y 








( 








) 








(p) 








 








x 



− 



y 








( ) 



x 



− 



2y 








( ) 








(q) 



a 



+ 



b 








( ) 



3a 



+ 



4b 








( 








) 








(r) 



2 



p 



+ 



q 








( 








) 



p 



− 



2q 








( 








) 



(s) 








 








5 



+ 



2x 








( 








) 



2 



+ 



x 








( ) 








(t) 








 








2 



− 



a 








( ) 



1 



− 



a 








( ) 








(u) 



5 



− 



b 








( 








) 



3 



+ 



2b 








( 








) 








(v) 



p 



− 



q 








( 








) 



q 



+ 



p 








( 








) 








(w) 



1 



− 



y 








( ) 



1 



+ 



9 



y 








( 








) 








(x) 



1 



− 



4k 








( ) 



1 



− 



5k 








( ) 



. 








4.








These are slightly harder :- 








(a) 



(x 



+ 



2)(x 








2 








+ 



1) 








(b) 



(x 



+ 



3)(x 








2 








+ 



5) 








(c) 



(x 



− 



2)(x 








2 








+ 



3) 



(d) 



(x 



− 



4)(2 



x 








2 








+ 



3) 








(e) 



(2x 



+ 



1)(x 








2 








− 



2) 








(f) 



(5x 



− 



3)(2x 








2 








+ 



3) 



(g) 



(x 








2 








+ 



3)(x 








2 








+ 



4) 



(h) 



(x 








2 








− 



2)(x 








2 








+ 



5) 








(i) 



(x 



+ 



y)(x 








2 








+ 



y 








2 



) 








(j) 



(2x 



− 



y)(x 








2 








− 



y 








2 



) 



(k) 



(x 








2 








− 



y 








2 



)(3x 



+ 



2y) 



(l) 



(x 








2 








− 



y 








2 



)(x 








2 








+ 



y 








2 



) 



. 








5.








Calculate the area of each of these rectangles, in terms of the letters used :- 








(a) 








(b) 








(c) 








(d) 








(e) 








(3x + 1) 








(x + 5) 








(5x – 3) 








(2x – 4) 








(3x + 



y) 








(x + 



y) 








(3a – 2b) 








(5a + 2b) 








(p + 



q) 








(p2 – 



q2) 
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6.Simplify :- 








(a) (x + 2)(x 








2 



+ 4x + 1) 








(b) (x + 1)(x 








2 



+ 5x – 2) 








(c) (x – 1)(x 








2 



+ 



x 



– 3) 








(d) (2a + 1)(3a 








2 



+ 5a + 2) 








(e) (3p – 2)(2p 








2 



– 



p 



– 4) 








(f) (4y + 5)(2y 








2 



– 3y + 3). 








(3x + 6y) 








(3x + 2) 








(5x – 1) 








7.








Expand the following :- 








(a) (x + 3) 








2 








(b) (x + 7)2 








(c) (x + 



y)2 








(d) (y – 2)2 








(e) (y – 6) 








2 








(f) (x – 



y)2 








(g) (2x + 1)2 








(h) (3x + 4)2 








(i) (4a – 1) 








2 








(j) (2b – 10) 








2 








(k) (x + 3y) 








2 








(l) (a – 7b) 








2 








(m) (2x – 3h) 








2 








(n) (4v – 5w)2 








(o) (x 



2 



+ 2)2 








(p) (y 



2 



– 4)2 








(q) 








p 



+ 








1 








p 








⎛ 








⎝⎜ 








⎞ 








⎠⎟ 








2 








(r) 








q 



− 








1 








q 








⎛ 








⎝⎜ 








⎞ 








⎠⎟ 








2 








(s) 








2 



x 



− 








1 








2 



x 








⎛ 








⎝⎜ 








⎞ 








⎠⎟ 








2 








(t) 








5 



x 



− 








1 








5 



x 








⎛ 








⎝⎜ 








⎞ 








⎠⎟ 








2 








. 








8.








Calculate the area of each square in terms of 



x 



(and/or 



y) 



:- 








(a) 








(b) 








(c) 








Further Example :- 








3x 



− 



1 








( 








) 



2x 








2 








+ 



3x 



− 



4 








( 








) 








= 



6x 








3 








+ 



9x 








2 








− 



12x 



− 



2x 








2 








− 



3x 



+ 



4 








= 



6x 








3 








+ 



7x 








2 








− 



15x 



+ 



4 








“Rainbows” 








* watch out for 








double negatives 








Present 








Quick Method for Squaring 








Further Example :- 








x 



+ 



5 








( ) 








2 








 








x 



− 



4 








( ) 








2 








= 



x 








2 



 +  (2 



× 



5 



x) + 25 








= 



x 








2 



 −  (2 



× 



4x) + 16 








= 



x 








2 








+ 



10x 



+ 



25 








x 



+ 



5 








( ) 








2 








= 



x 



+ 



5 








( ) 



x 



+ 



5 








( ) 








= 



x 








2 








+ 



5x 



+ 



5x 



+ 



25 








= 



x 








2 








+ 



10x 



+ 



25 








Multiplying Out “Harder Double Brackets”  –  Using RAINBOWS 








Squaring Brackets - a Quick Method 








FIRST term 








“squared” 








LAST term 








“squared” 








TWO times 








FIRST 



x 



LAST 








= 



x 








2 








− 



8x 



+ 



16 
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Algebra 








1.








Expand the brackets and simplify :- 








(a) (x – 3) 








2 



– 



x 








2 



+ 15 








(b) (x + 4)(x + 3) – 



x 








2 



+ 2 








(c) (a – 4)(a – 3) – 



a 








2 



+ 13 








(d) (b + 1) 








2 



– 



b 








2 



– 3 








(e) (x + 4) 








2 



– (x + 1)(x + 6) 








(f) (x + 1)(x + 2) – (x – 1) 



2 








(g) (2y + 4)(3y + 1) + (y + 1)(2y – 4) 








(h) (5p – 1)(2p + 3) + (2p – 2)(4p – 1) 








(i) (2x – 3)(5x – 1) + (3x – 1)(x – 1) 








(j) (3x + 5)(2x – 4) + (2x – 3) 








2 








(k) (2g + 5) 








2 



+ (4g – 2) 








2 








(l) (2q + 4)(3q + 1) – (q + 1)(4q + 1) 








(m) (5x + 3)(2x – 4) – (3x – 1)(2x + 1) 








(n) (4x – 1)(6x – 3) – (3x – 2)(4x – 5) 








(o) (6x – 2)(2x + 4) – (3x + 3) 








2 








(p) (3x – 6) 








2 



– (2x + 4) 








2 








(q) 



a 








2 



– (a – 5) 








2 



– 50 








(r) 24 – (3 – 



w) 








2 



– 15 + 



w 








2 








(s) 2(x + 5) 








2 



– 3(x – 4) 



2 








(t) 5(2x – 3) 



2 



– 6(x – 2) 



2 



. 








2.








Expand :- 








(a) (x – 2) 



3 








(b) (x + 1) 



3 








(c) (a – 1) 



3 








(d) (x + 3) 



3 








(e) (k – 3) 








3 








(f) (2x + 1) 








3 








(g) (3x – 2) 








3 








(h) 3(x + 2) 








3 








(i) 2(x – 5) 








3 








(j) (a + 



b) 



3 








(k) (p – 



q) 



3 








(l) (2x – 2y) 



3 



. 








Example 1 :- 








Example 2 :- 








x 



+ 



2 








( 








) 








2 








− 



x 








2 








− 



12 








= 



   



x 








2 








+ 



4x 



+ 



4 



− 



x 








2 








− 



12 








= 



    



4x 



− 



8 








2a 



+ 



3 








( 








) 



3a 



− 



1 








( 








) 



− 



a 



+ 



1 








( ) 








2 








= 



6a 








2 








− 



2a 



+ 



9a 



− 



3 



− 



[a 








2 








+ 



2a 



+ 



1] 








= 



6a 








2 








+ 



7a 



− 



3 



− 



a 








2 








− 



2a 



− 



1 








= 



   5 



a 








2 








+ 



5a 



− 



4 








Example 3 :- 



(Cubing) 








  



x 



+ 



2 








( 








) 








3 








= 



x 



+ 



2 








( 








) 



x 



+ 



2 








( 








) 








2 








= 



  



x 



+ 



2 








( 








) 



x 








2 








+ 



4x 



+ 



4 








( 








) 








= 



   



x 








3 








+ 



4x 








2 








+ 



4 



x 



+ 



2x 








2 








+ 



8x 



+ 



8 








= 



   



x 








3 








+ 



6x 








2 








+ 



12x 



+ 



8 








Danger ! 








using quick 








method of 








squaring 








using the 








now familiar 








“rainbow 



method” 








Careful 








careful with 








negative signs 








Multiplying Out Brackets, Tidying Up and “CUBING” 








Exercise 1·3 
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Algebra 








1.








Multiply out the brackets and solve :- 








(a) 








x(x  



+ 4)  = x 








2 








+  



20 








(b) 



x(x  



+ 5) = 



  



x 








2 








−  



35 








(c) 



x(3x 



 + 6) = 3(x 








2 








− 10) 








(d) (x  + 5)(x 



 −   



3) =  



x(x − 



 1) 








(e) 








x(x  



+ 10) = (x +  4 )(x −  2) (f) (x  + 4) 








2 



= x(x 



 + 6) 








(g) (x – 2) 








2 



= x(x 



 + 4 



) 








(h) (x  



+ 1) 








2 



= x(x +  3) 








(i) (x  



+ 1) 








2 



= (x – 2) 








2 








(j) 








x 








2 



 – x(x  



− 1) = 5 








(k) 



x 








2 



 – x(5 + x) + 20 = 5 








(l) 



x 








2 



 – (x –  



4) 








2 



 + 4 = 0 



. 








2.








The pictures in each pair below have the same 



area. 



(All sizes are in centimetres). 








(i)Make up an equation for each pair of pictures. 








(ii)Solve the equation to find the dimensions of each picture. 








Solve :- 



x(x 



+ 7) = (x + 3)(x + 1) 








=> 



x 








2 








+ 



7x 



= 



x 








2 








+ 



4x 



+ 



3 








=> 



x 








2 








+ 



7x 



− 



x 








2 








− 



4x 



= 



3 








=> 








3x 



= 



3 








=> 








x 



= 



1 








The rectangle and the square are 



equal 



in area. 








Form an equation and solve it to find their dimensions. 








x(x 



  



+ 8) = (x  + 3) 








2 








=> 



x 








2 








+ 



8 



x 



= 



x 








2 








+ 



6 



x 



+ 



9 








=> 



x 








2 








+ 



8 



x 



− 



x 








2 








− 



6 



x 



= 



9 








=> 








 








2x 



= 



9 








=> 








 








x 



= 



4 



⋅ 



5 








Dimensions 



:- 



Rectangle 



.... 4·5 cm by 12·5 cm 








Square 



........ 7·5 cm by 7·5 cm 








(d) 








Equations with Brackets 








Example 1 :- 








Example 3 :- 








Exercise 1·4 








Solve :- 



(x + 4) 








2 



  



= (x − 4) 








2 








=> 



x 








2 








+ 8 



x 



+ 16 = 



x 








2 








− 



8x 



+ 



16 








=> 



x 








2 








+ 8 



x 



+ 16 



− 



x 








2 








+ 



8x 



− 



16 



= 



0 








=> 








16x = 0 








=> 








x 



= 0 








Example 2 :- 








x 



cm 








(x 



+ 8) 



cm 








(x 



+ 3) 



cm 








(a) 








x 








x 



+ 8 








x 



+ 3 








x 



+ 4 








(b) 








x 








x 








x 



+ 6 








x 



– 3 








(c) 








x 








x 



+ 5 








x 



– 1 








x 



+ 8 








x 



– 4 








x 



– 2 








x 



+ 4 








x 



– 8 
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Algebra 








1.








Multiply out the brackets :- 








(a) 9(u + 7) 








(b) 3(2 – 4r) 








(c) 



x(9 



+ 4x) 








(d) –2m(5m – 20n). 








2.








Simplify :- 








(a) 6(x + 3) + 2x 








(b) 5 – 2(n – 2) 








(c) 10(2 – 



a) 



+ 2(5 + 5a) 








(d) 4(2 – 3w) – 3(2 – 5w) 








(e) 



12 – 



2(1 – 



h) 








(f) 



10q – 2(1 – 5q). 








3.








Multiply out the brackets and simplify :- 








(a) 



a 



+ 



7 








( ) 



a 



+ 



2 








( ) 








(b) 








b 



− 



3 








( ) 



b 



− 



6 








( ) 








(c) 








 








c 



− 



2 








( ) 



c 



+ 



9 








( ) 








(d) 








 








2d 



+ 



3 








( ) 



6d 



+1 








( ) 








(e) 



1− 3e 








( 








) 



5 



− 



2e 








( 








) 








(f) 








2y 



+ 



3 








( 








) 



7y 



−1 








( 








) 



(g) 



2k 



− 



5 








( 








) 








2 








(h) 



m 



+ 








2 








m 








⎛ 








⎝⎜ 








⎞ 








⎠⎟ 








2 








(i) 








n 



+ 



1 








( ) 








3 








(j) 








2s – 3 








( 








) 








3 








(k) 



x 



+ 



2 








( ) 



x 



+ 



5 








( ) 



− 



x 








2 



− 



10 








(l) 








2x 



−1 








( 








) 



4 



x 



− 



2 








( 








)− 



3x 



+1 








( 








) 



x 



+1 








( ) 








(m) 



2 



y 



− 



1 








( 








) 



3y 








2 



+ 



4 



y 



− 



3 








( 








) 



. 








4.








Shown is a rectangle within a rectangle (all measurements in cm) :- 








•the larger has sides 



(2k + 5) 



centimetres 








and 



(k + 4) 



centimetres. 








•the smaller rectangle is separated from the 








larger by a 



one centimetre 



border all round. 








Write down an expression in 



x 



for :- 








(a)the length of the pink rectangle. 








(b)the breadth of the pink rectangle. 








(c)the area of the pink rectangle. 








(d)the area shown in yellow. 








5.








Multiply out the brackets and solve the equations :- 








(a) 








x(x  



+ 5) = 



  



x 








2 








−  



45 








(b) 



7x(x – 2) = 7 



x 








2 








(c) 



x(4x 



 + 8) =  



4(x 








2 



 – 



1) 








(d) 



(x  + 3)(x − 1) = x (x – 6) 



(e) 



x(x  



+ 10) = (x  



+ 8)(x − 



  



3) 








(f) 



(x  



+  



7) 








2 



= (x + 



 1) 








2 



. 








6.








The photographs shown have the 



same area. 








Form an equation, and solve it to find the 








dimensions of each photograph (cm). 








7.








Revision. 



 Factorise fully :- 








(a) 4a + 24 








(b) 21a – 28b 








(c) 



cd 



+ 



cg 








(d) 



2b 








2 



– 10b 








(e) 



n 








3 



− 



n 








2 








(f) 



24k 








2 



h 



+ 



36kh 








2 








(g) 



7a 








3 








b 



− 



21ab 








(h) 



17st 








2 



−17su 








2 



. 








2k + 5 








k 



+ 4 








1 








1 








1 








1 








x 








x 








x 



+ 8 








x 



– 4 
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Percentages 








1.Make a COPY of these tables and complete :- 








Learn the above percentage —> fraction 








conversions. You will need them here :- 








2.Find the following without a calculator :- 








(a) 10% of £35 








(b) 70% of £40 








(c) 20% of £4·50 








(d) 80% of 30p 








(e) 25% of £1080 (f) 








 








33 








1 








3 








% of £24 








(g) 75% of £2·40 








(h) 1% of £140 








(i) 60% of £8 000 (j) 50% of £30 000 








(k) 40% of £350 








(l) 10% of 90p 








(m) 








 








66 








2 








3 








% of £12·60 (n) 90% of 20p 








(o) 3% of £60 








(p) 2·5% of £40. 








3.30% of the S4 pupils in Lochee Academy 








are left handed. 








If there are 160 pupils in S4 in the school, 








how many are 



not 



left handed ? 








4.








 








33 








1 








3% 








    of the trees in an orchard are apple trees, 








25% are banana trees and the rest of them are 








lemon trees. 








If there are 480 trees in total in this orchard, 








how many are :- 








(a)apple 








(b)banana 








(c)lemon 








(d)not apple ? 








5.Write each of the following as a fraction 



AND 








as a decimal :- 








(a)32% 








(b)45% 








(c)51% 








(d)31% 








(e)78% 








(f)8% 








(g)12·5% 








(h)2·5%. 








6.Write these as fractions and 



simplify 



:- 








(a) 35% = 








35 








100 



= 








..... 








20 








(b) 60% = 








60 








100 








= ...... 








(c) 55% 








(d) 90% 








(e) 15% 








(f) 75% 








(g) 4% 








(h) 85% 








(i) 5% 








(j) 36% 








(k) 2 








 








1 








2 



% 








(l) 150%. 








Remember :-



 17% means 








 








17 








100 








= 0·17 








8% means 








 








8 








100 








= 0·08 








Chapter 2 








Percentages Calculations 








 








33 








1 








3 








% of 120 g means 








a third 



of 120 g 








(=> ÷ 3) 








Percentage 50 25 75 








 








33 








1 








3 








 








66 








2 








3 








Fraction 








 








1 








2 








Percentage 20 40 60 80 10 30 70 90 








Fraction 








 








1 








5 








 








7 








10 








Exercise 2·1 








50% of 60p means 








a half 



of 60p 








(=> ÷ 2) 








75% of £20 means 








three quarters 



of £20 








(=> ÷ 4 then 



x 



3) 








80% of 350 means 








four fifths 



of 350 








(=> ÷ 5 then 



x 



4) 








Mental Percentages 








By now, you should be able to find a 



percentage 



of a quantity using a calculator :- 








Example :- 








Find 17 








 








1 








2 



% of £160 








=> 








• (17·5 ÷ 100) 



x 



160 = 



£28·00 








or 








• 0·175 



x 



160 








= 



£28·00 








But  -  you should also be able to do certain percentage calculations 



MENTALLY. 
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Percentages 








7.








Use your calculator to find the following :- 








(a) 8% of £40 = (8 ÷ 100) 



x 



40 = £...... 








(b) 15% of £80 








(c) 32% of £60 








(d) 48% of £3500 








(e) 36% of £7·50 








(f) 75% of £26·40 








(g) 95% of £4 








(h) 7% of £80 








(i) 3% of £15 








(j) 17 








1 








2 








% of £240 








(k) 6·8% of £300. 








8.








During a storm, the level of rain which ran into 








a barrel outside my front door was 140 mm. 








During the night the water level rose by 








another 35%. 








What was the level of rain water in the barrel 








when I woke in the morning ? 








9.








Only 55% of young 








eels are expected to 








survive the first few 








weeks of their lives. 








In the River Lowis last year, 1·5 million eels 








were born. 








How many were expected to survive the early 








stages of their lives ? 








10.Clackinshire Town Council decided to increase 








council tax by 6·5% this year. 








The Thomsons of Glenview paid council tax 








totalling £780 last year. 








What should they expect to be paying in total 








this year ? 








11.Before training, it took me 55 seconds to run 








400 metres. 








After a training schedule, I knocked 12% off 








my time. 








How long did it then take to run the 400 m ? 








12.A coat is priced £180. 








In a sale, it was reduced by 15%. 








What will the coat then cost ? 








Remember 



:- 17% of £420 means :- 








•(17 ÷ 100) 



x 



£420 = 71·4 = £71·40 








•



or 



0·17 



x 



£420 = 71·4 = £71·40 








13.A plane was flying at 35 000 








feet when it hit a storm. 








The pilot lowered the plane’s 








altitude by 45%. 








At what height was the plane then flying ? 








14.








A standard jar of coffee 








holds 240 grams. 








In a special offer, an extra 








12% is offered at no extra cost. 








How much coffee does the new 








jar then contain ? 








15.The Scotia Bank offers its 








customers an interest rate 








of 4·5% p.a. on their savings. 








Jameela deposits £1200 in 








a new Scotia bank account 








and leaves it there for 1 year. 








(a)What does the term “p.a.” mean ? 








(b)How much interest will Jameela receive if 








she invests her £1200 in the account for 








1 year ? 








(c)How much will her savings then be worth ? 








16.Ted deposited £2500 with the Scotia Bank. 








(a)How much interest is Ted due if he leaves 








his savings there for 1 year ? 








(b)How much interest did Ted actually receive 








if he withdrew his savings after 6 months ? 








17.Musa paid in £6000 to his building society 








special interest account where the annual interest 








rate was 4·2%. 








How much interest is Musa due if he removes all 








his money after a 9 month period ? 








18.Who will get more interest :- 








Brian, who invests £4000 








in the bank for 6 months 








if the annual rate is 5·2% 








or 








Nicole, who invests £3000 








in her building society for 








9 months where the annual 








interest rate is 4·6% ? 








12% extra 








Special 








Savings 








Rate 








4·5% p.a. 
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