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                                              Expressions & Formulae

1. Given that  4and12,8 === cba , calculate the value of:

(a) ca 2− (b) )( abc − (c)
c

ba +2

(d)
c

b
a + (e)

22 ca + (f)
2)2( c

2. A formula is defined as   
25 qpE += .

(a) Calculate the value of  E  when  32 == qandp .

(b) Calculate the value of  E  when  24 == qandp .

(c) Calculate the value of  E  when  85 == qandp .

3. (a) What is the value of  532 −+ xx   when  4=x ?

(b) What is the value of  722 +− xx   when  3=x ?

(c) What is the value of  12 2 −+ xx   when  2=x ?

4. Express each of the fractions below in their simplest form given that  37 == banda .

(a)
ba

ba

+

−
(b)

ba

ba

22 +

+
(c)

b

ab

4

3 −
(d)

ba

ab

−

−

4

4

** You need a calculator for questions 5 and  6.

5. A formula is defined as   
17

2 e
dP −= .

Calculate, giving your answers correct to 3 significant figures, the value of  P  when:

(a) 13013 == eandd     (b)      6411 == eandd          (c)       20021 == eandd

(d)       604 == eandd            (e)       323 == eandd           (f)       5950521 =⋅= eandd

6. Given that  2315 == gandh , calculate, correct to 2 significant figures, the values of:

(a)
h

gh +
(b)

g

h2

(c) )2( ghg +    (d)        
30

22 gh +
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Scientific Notation  (Standard Form)

1. Write each of the following numbers in scientific notation.

(a) 1200 (b) 4 125 000 (c) 225 (d) 67 000 

(e) 9 (f) 41 000 000 (g) 92 (h) 240 000 000 000

2. For each of the following numbers   i)   write it out in figures ;    ii)  write it in scientific notation.

(a) 5 million (b) 32 thousand (c) 152 ⋅ million (d) 243 thousand

3. Write each of the following numbers in scientific notation.

(a) 0570 ⋅ (b) 00210 ⋅ (c) 840 ⋅ (d) 500000000910 ⋅

(e) 00070 ⋅ (f) 080040 ⋅ (g) 00000120 ⋅ (h) 60 ⋅

4. Write each of the following numbers out in full.

(a)
51061 ×⋅ (b)

310782 ×⋅           (c)       
810221 ×⋅

(d)
4104 × (e)

2100032 ×⋅           (f)        
01075 ×⋅

(g)
3106 −× (h)

610524 −×⋅          (i)         
4100031 −×⋅

(j)
51027 −×⋅ (k)

21023 −×          (l)         
31000046 −×⋅

5. Calculate each of the following expressing your answer in standard form:

(a) )103()102( 53 ××× (b) )102()104( 64 −×××

(c) )103()105( 42 ××× (d) )1051()109( 27 ×⋅÷×

(e) )1020()1063( 52 ×⋅÷×⋅ (f) )1048()1024( 34 −×÷×

(g) 2

6

1040

10281

×⋅

×⋅
(h) 3

2

103

10174
−×

×⋅
(i) 5

2

1020

1018

×⋅

× −

6. Answer each of the following questions leaving your answers in standard form and correct 

to  3 s.f.  where necessary.

(a) Light travels at  
510851 ×⋅   miles per second. How far will it travel in an hour?

(b) The radius of the earth is  
610456 ×⋅   metres. What is its circumference (in km)?

(c) If a heart beats 70 times a minute, how many times will it beat in a lifetime of 80 years?

(d) 100 grams of water contains 2000 drops. How many drops would there be in a tank

                        containing 1 tonne of water?

(e) In 1 gram of carbon there are  
26106 ×   atoms. How many carbon atoms are 

there in 5kg of pure carbon?
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         Similarity (1)      

1. Each diagram below shows a pair of similar shapes or objects. For each pair …….

i) state the scale factor (from left to right) ii) calculate the length marked x .

(a) (b)

(c) (d)

2. Each pair of shapes below is mathematically similar. 

Calculate the area of each right-hand shape.

(a) (b)

(c) 

(d)

3. Each pair of containers below is mathematically similar. 

Calculate the volume of each right-hand container.

(a) (b) (c)

      Similarity (2)  
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 x

 x

 x

 x

 4cm
 6cm

 9cm

 30cm

 21cm  14cm

 18cm

 20cm  50cm

 280mm
 160mm

 96mm

 8cm
 16cm

 90mm  30mm

 20cm

 14cm

 18mm
 12mm

22cm2

1494mm2

100cm2

32mm2

 10cm  20cm

 150ml

 ?  8cm  6cm

 640ml  ?

 ?

 16cm

 24cm

 2 litres
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1. Calculate the length of the side marked  x  in each diagram below.

(a) (b)

2. In the diagram                                , AB = 28cm,

AC = 24cm and ED = 21cm.

(a)   Explain why the triangles ABC and CDE

       are similar.

(b) Calculate the length of  CD.

(c) Given that the area of triangle ABC is 144 square

centimetres, calculate the area of triangle CDE.

3. Calculate the length of the side marked  x  in each diagram below.

    

(a) (b)

4. The digram opposite shows an aluminium pipe frame.

The cross members QS and PT are parallel.

RS = 48cm, QS = 24cm and PT = 32cm as shown.

Calculate the length of ST

5. In the diagram a ladder is laid against two walls as shown.

The higher wall is 61⋅ metres high, and the lower wall is 70 ⋅ metres.

The distance between the two left hand faces of

the walls is 90 ⋅  metres.

Calculate the distance between the foot of the ladder

and the lower wall.

Speed, Distance and Time

  Pegasys 2004

A

B

C

D

E

28cm

21cm

24cm

CEDABC ∠=∠

36mm20mm

54mm

x

x

24cm
30cm

26cm

18cm

x

24cm

8cm

40mm

16mm

36mm

 x

0 9m.

0 7m .

1 6m.

32cm

48cm

24cm

P

Q

R

S

T
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1. The map shows several towns with the main roads joining them.

The numbers indicate the distances in kilometres between each pair of towns.

(a) How far is it from London to Cambridge if

the journey takes 2 hours at an average speed

of  48 km/h?

(b) A vintage car completed the London to Brighton

run in 12 hours. What was its average speed?

(c) How long would it take a cyclist to travel from Oxford 

to Portsmouth if his average speed was 20km/h?

(d) A van driver left London at 0950 to travel to Norwich via Cambridge. 

He arrived in Norwich at 1335. Calculate his average speed for the journey.

(e) A bus travelled from Oxford to Dover (via London) in 3hours 24 minutes.

If its average speed for the journey was 60km/h, calculate the distance from 

                  Oxford to London.

2. The rail distance from Manchester to Glasgow is 357km.

If a high speed train averages 140 km/h, find the time taken in hours and minutes.

3. A yacht leaves Largs and sails a distance of 74km.

If the yacht averages a speed of 14km/h, calculate the time 

taken for the journey correct to the nearest minute.

4. A car leaves Dumfries at 1.25pm and reaches Edinburgh at 2.53pm.

(a) How long did the journey take?

(b) If the distance travelled was 84 miles, calculate the average speed 

of the car correct to the nearest mile per hour.

5. Mr Munro drove his car from Edinburgh to York and back.

The record of his journey is shown in the graph.

(a) He rested on his way to York.

For how long did he rest?

(b) Calculate his average speed from

York back to Edinburgh.

(c) Calculate his average speed for the whole

journey (do not include the stops).   

Give your answer correct to 1 d.p.

Saving and Spending (1)
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London

Dover

Brighton
Portsmouth

Oxford

Cambridge

Norwich

90

145

104
132

114

07 00 08 00 09 00 10 00 11 00 12 00 13 00 14 00 15 00

50

100

150

200

250

km

time

Edinburgh

York
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1. Susan Marshall is paid an hourly rate of £12.40.

She works a basic 36 hour week. 

In addition any overtime she works is paid at time-and-a-half.

Calculate her total pay for a week in which she works 42 hours.

2. Mike has a part time job as a sales assistant working Friday and Saturday of each week.

He is paid £6.60 per hour between the hours of 9.00am and 4.00pm each day.

Any work he does outside these hours is paid at 'double-time'.

In addition he is paid 3% commission on all the goods that he sells.

Below is his job sheet for a particular week ...........

  Employee : M. Smith        Start Time       Finish Time       Sales total (£)

    Friday       9.00 am       3.00 pm            £860

    Saturday       9.00 am       7.30 pm          £1850

Calculate his total pay for these two days.

3. (a)   A man invests £4500 in a Building Society at an interest rate of 4% per annum.

       How much will his investment be worth after 8 months?

(b)   In a sale, a shop offers a 12% discount on a table and four chairs normally priced at £1680.

       How much would you pay for the table and chairs in the sale?

(c)   V.A.T. is charged at a rate of 2
117 % on the cost of an article before tax.

       If a CD player is advertised at £74 + VAT, calculate the total cost of the player.

(d)   A woman buys a car for £6700 and sells it for £4891 a year later. Calculate her percentage loss.

4. A caravan costing £8600 may be paid for in any of the following ways:

(a)   Calculate the total cost of each method and and find how much is saved between the

        least and most expensive.

(b)   Express this saving as a percentage of the cash price, correct to the nearest percent.

5. In January a man bought American dollars to the value of £960 when the exchange 

rate was 61⋅  dollars to the pound. Before he went on his holiday in April 

he noticed that the exchange rate had become 651⋅  dollars to the pound.

How many more dollars would the man have received if he had waited 

until April to exchange his money?

6. After restoring a boat a man sold it for £2511 and made a 35% profit.

How much did he pay for the boat?

Saving and Spending (2)
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i) By cash.

ii) By hire purchase with terms ...........

         deposit  - 15% of cash price  + 36 monthly

                          payments of £240.

iii) By a leasing agreement with terms ......

   No deposit  -  24 monthly instalments of £300 +

                                      final payment of £2250.
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1. The present reading on a householder's gas meter is 00976508 and the

previous reading was 00930658 cubic feet.

(a) How many cubic feet have been used?

(b) If 1 therm = 100 cubic feet, how many therms have been used?

(c) If gas is charged at 32p per therm, and the customer must pay a standing charge of £16.50,

what is the total cost of the gas consumed?

2. An extract from Mr Lewis's electricity bill is shown below.

(a) Copy and complete the last two columns.

(b) This bill worked out to be exactly 80% of his previous bill.

How much did he pay in his previous bill?

3. A man insured his house, valued at £95 000, at the rate of 28p per £100, and its contents, valued

at £24 000, at 38p per £100.

Find the total annual premium he had to pay.

4. Gail Hendry has a annual income of £22 300. Her allowances free of tax amount to £5500.

On her taxable income she has to pay tax at the rate of 22p in the pound.

How much tax will she pay each month?

5. In a certain holiday brochure, advertisements were found for the following three campsites

in France. The prices quoted are per person.

      

Calculate the cost of a fourteen day holiday during August in the Le Oisier campsite

for the Graham family, comprisng Mr and Mrs Graham, their daughter aged 16 years and

their son aged 7 years, if they decide on the Portsmouth – St Malo crossing.

                                       

                                        Positive and Negative Numbers
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81023C    20013       20740 Units used charged  @   3.86p each

234098A    40236       40802 Units used charged  @  1.54p each

Standing Charge    £12.50

   TOTAL AMOUNT DUE FOR PAYMENT

  7 days  14 days   7 days  14 days   7 days  14 days

  Bon Anse      £112      £178      £110      £154      £85      £140

  La Oisier      £135      £205      £110      £160      £95      £155

  Bon Ami      £115      £190      £100      £150      £90      £135

 Meter    Previous     Present

          Meter Readings

                    Tariff                          Units Used  Amount

          JULY       AUGUST    SEPTEMBER

CAR FERRY – Portsmouth to Caen (return)  £350 for a family of 4   :   Portsmouth to St Malo (return)  £428

A discount of 30% is given for all children under 12 years of age.  A booking fee of 5% is added to each bill
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1. Calculate each of the following.

(a)   74 − (b)   83+− (c)   5 + (−3) (d) 2 + (−7)

(e) 63 −−    (f) − 1 − 4 (g) − 9 + 5 (h) − 2 + (−5)

(i)  2 − (−4) (j) − 6 − (−3) (k) − 2 − (−4) (l) − 7 − (−7)

2. Simplify:

(a)   xx 52 − (b)   − 3a + a (c) 7x − 4x (d) 5p + (−8p)

(e) − 2e + 7e (f) − d − 3d (g) 4h + (−2h) (h) − 9a + (−a)

(i) 4k − (−2k) (j) − 4p − (−2p) (k) − m − m (l) − 5y  − (−8y)

3. Simplify:

(a)   − 6 × 5 (b)   − 2 × (−7) (c)   3 × (−4) (d) − 8 × 2

(e) − a × 5 (f) 6 × (−4p) (g) − 2y × 7 (h) − 3d × (−9d)

4. Solve each of the following equations.

346416)(25427)(23874)(

33895)(21267)(432)(

1458)(28612)(5447)(

1827)(2203)(1635)(

227)(1316)(374)(

314)(732)(283)(

−=−−=+−=−

+=+−=−−=+

−=+−=−−=+

−−=−=−=

−=−−=−−=−

−=+−=+=+

aarkkqyyp

xxohhnppm

xxlppkhhj

ddiaahyyg

dfaeyd

mctbxa

5. Evaluate each of the following expressions when  4,2 −== ba  and 3−=c .

222

222

)42()(32)(37)()(

)2()(3)()(22)(

63)(2)()()(

)(2)()()(

cbpbcocancam

blckbjbci

abhcagcbfbce

abdcacbabbaa

−−+−

−

++−

+−+

6. Evaluate each of the following expressions when  4,2 =−= qp   and  6−=r .

p

qr
h

q

rp
g

r

pq
f

p

rq
e

q

r
d

r

q
c

p

r
b

p

q
a

2
)(

22
)()(

2
)(

2
)(

3
)()()(

2 +

−

+−+

                                                                          Pythagoras (1)
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You need a calculator for this worksheet. 

Round your answers to one decimal place where necessary.

1. Calculate the length of the side marked x in each triangle below

           (a)      (b)                (c)

  (d)

(e)          (f)

(g)

           

(h)         (i)

2. Consider the framework opposite.

(a) Calculate the length of  BD.

(b) Hence calculate the length of BC.

(c) Calculate the area of triangle ABC.

3. A rhombus has sides of 20cm and its longest diagonal

measuring 34cm.

(a) Calculate the length of the shorter diagonal.

(b) Calculate the area of the rhombus

4. Calculate the distance between each pair of points below.

(a) A( 2 , 5 )  ,  B( 7 , 10 ) (b) P( 1  ,8 )  ,  Q( 12  ,2 )

(c) E( 3,2−  )  ,  F( 2 , 4− ) (d) R( 3,7 −−  )  ,  F( 3 , 1− )

                                                     Pythagoras (2)
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x x
x

x

x

x

x
x

x

8

5 14

16

5

12

15

11

2
71⋅

23 ⋅

6

4

13

25

10
70 ⋅

52 ⋅

A

B

C
D

26

24 12

20cm

34cm
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You need a calculator for this worksheet. 

Round your answers to one decimal place where necessary.

1. Consider the cuboid opposite.

(a) Calculate the length of the face 

diagonal AC.

(b) Hence calculate the length of the

space diagonal AG.

2. The pyramid opposite has a rectangular base.

(a) Calculate the length of the base

diagonal PR.

(b) Given that edge TR = 18cm, calculate the

vertical height of the pyramid.

3. Which of the following triangles are right-angled?

       (i)                (ii) (iii)

4. Consider the diagram opposite. All lengths are centimetres.

(a) Calculate the length of AC.

(b) Calculate the length of ED.

(c) Prove that triangle ACD is right-angled at C.

(d) Hence calculate the length of BC and the area

of triangle ABC correct to the nearest whole number.

                                                              Pythagoras (3) - Problems
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A

B C

D

E

F G

H

11cm

4cm

5cm

P

Q
R

S

T

16cm

12cm

18cm

410 ⋅

87 ⋅
13 57 ⋅

18

519 ⋅

21

72

76

A

B

C

D

E
12

9

20

0418 ⋅
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You need a calculator for this worksheet. 

Round your answers to one decimal place where necessary.

Begin questions 1 to 8 by drawing a clear and well labelled diagram. Let  x  be the length to be found.

1. A ship sails 9km due North and then a further 17km due East.

How far is the ship from its starting point?

2. An aircraft flies 400km due West and then a further 150km due South.

How far is the aircraft from its starting point?

3. A ship sailed 428 ⋅ km due East followed by 74 ⋅ km due South.

How far would it have sailed if it had followed a direct course?

4. A ship sails 9km due North and then a further distance x km due West.

The ship is now 12km from its starting point. Calculate x.

5. How long is the diagonal of a square of side 11mm?

6. A rectangle measures 14cm by 9cm. Calculate the length of its diagonals.

7. A ladder of length 5 metres leans against a vertical wall with the foot of the ladder 2 metres

from the base of the wall. How high up the wall does the ladder reach?

8. A ladder is placed against a vertical wall. If the distance between the foot of the ladder and the

wall is 81⋅  metres, and the ladder reaches 4 metres up the wall, calculate the length of the ladder.

9. A circle has a diameter of 20cm. 

A chord is drawn which is 6cm from the centre of the circle.

Calculate the length of the chord.

10. A circle has a diameter of 12cm. 

A chord is drawn which is 5cm from the centre of the circle.

Calculate the length of the chord.

11. The room shown opposite has two parallel sides.

Using the given dimensions calculate the 

perimeter of the room.

12. Calculate the length of the banister rail shown in

the diagram if there are 6 stairs, and if each tread

measures 25cm and each riser 20cm.

Give your answer in metres.

       Brackets And Equations (1)
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This diagram may 
help you with 
questions 9 and 10

chord

radius

6 m

 m

3 m

1 m

1 m x
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1. Expand each of the following:

)2(3))(5))13())()

)4(2))41())2())5()

)5())2())32(5))31(8)

)27(4))21(5))9(8))21(4)

)2(7))3(6))(7))3(5)

)8(3))13(2))4(2))5(3)

rprxahawppvqppu

tttffseerccq

aaphhownem

gflakkpjyi

qphygxwfge

tdfcwbca

−+++

++−−

++++

++++

+−+−

++−+

2. Expand:

)81(4))25(5))61(7))21(3)

)7(8))7(6))9(9))5(7)

)4(3))2(5))3(2))3(4)

pplvvkhjyyi

khppgxfeee

addcxbda

−−−−+−−−

+−−−+−+−

−−+−−−+−

3. Solve each of the following equations:

12)3(12)4)12(3)3)5(2)

3)12(6)17)7(2)11)4(3)

16)23(4)5)32(5)9)2()

6)4(3)16)1(4)27)5(3)

24)12(8)16)13(2)21)12(7)

40)2(4)15)32(5)24)2(3)

−=−−−=−−=+−

−=−=+=+

−=−−=−−−=+−

=+−−=−−−=+−

=−=−=−

=+=−=+

drpqxp

xoynmm

xlakaj

piyhxg

vfmepd

xcpbxa

4. Expand each of the following:

)13())52(3))13(2)

)())32(5))2(3)

22

2

−+−+−−+−

−++−++

xxxfyyeqppd

cbaacxxbcbaa

       Brackets And Equations (2)
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1. Expand and simplify :

a) 3(2a − 1) + a b) 2(3x + 1) − 2x c) 5(b + 1) − 11

d) 5(2g − 1) + 3 e) 3(3 − 4y) + 7y f) 3(4c + 1) − 6

g) 4(3h + 1) − 10h h) a(b + 2) + 2ab i) 7(2 − 3m) − 8

j) 6 + 2(4y − 3) k) 5a + 2(2a − 3) l) 7 − 2(2p − 3)

m) 6 + 5(3y − 2) n) 7b − 3(2b −3) o) 8 − 2(5y − 3)

p) 2x − 3(2x − 5) q) 3c + 2(1 − 3c) r) 9 − 2(6g − 1)

2. Expand each of the following :

a) (x + 1)(x + 3) b) (y + 3)(y + 1) c) (a + 2)(a + 5)

d) (b + 2)(b + 4) e) (x + 2)(x + 6) f) (s + 1)(s + 6)

g) (y + 5)(y + 4) h) (b + 6)(b + 4) i) (c + 9)(c + 8)

j) (x − 3)(x − 5) k) (b − 2)(b − 3) l) (c − 15)(c − 3)

m) (a − 4)(a − 9) n) (y − 7)(y − 8) o) (x − 1)(x − 1)

p) (s − 7)(s − 7) q) (d − 2)(d − 12) r) (b − 11)(b − 2)

3. Expand each of the following :

a) (x − 2)(x + 5) b) (a + 3)(a − 4) c) (t − 6)(t + 3)

d) (y + 7)(y − 4) e) (c + 2)(c − 5) f) (x − 5)(x + 1)

g) (b − 3)(b + 9) h) (p − 10)(p + 1) i) (y − 7)(y + 6)

j) (z + 2)(z − 6) k) (x + 1)(x − 2) l) (a + 1)(a − 1)

m) (c − 5)(c + 3) n). (p − 7)(p + 2) o) (b + 12)(b − 6)

p) (x − 2)(x + 5) q) (a + 3)(a − 6) r) (t − 8)(t + 3)

s) (y + 1)(y − 4) t) (c + 2)(c − 8) u) (x − 4)(x + 7)

v) (b − 1)(b + 9) w) (p − 10)(p + 3) x) (y − 1)(y + 4)

4. Expand each of the following :

a) (3x − 3)(x − 5) b) (a + 1)(2a + 4) c) (t − 5)(5t − 3)

d) (y − 7)(2y − 2) e) (3c + 2)(c + 7) f) (2x + 5)(x + 2)

g) (b − 1)(3b − 8) h) (5p + 11)(p + 1) i) (3y − 6)(3y − 6)

j) (4z + 2)(z − 3) k) (2x + 1)(2x − 3) l) (4a + 1)(3a − 1)

m) (c − 4)(2c + 3) n). (5p − 7)(p + 4) o) (b + 2)(7b − 6)

p) (3x − 2)(2x + 1) q) (a + 1)(7a + 6) r) (2t − 8)(3t + 1)

s) (y − 1)(3y − 1) t) (3c + 2)(3c − 2) u) (3x − 1)(3x − 7)

v) (2b + 1)(4b + 2) w) (2p − 3)(p + 3) x) (2y − 1)(7y + 3)

5. Expand :

a) (x + 1)2b) (w − 3)2 c) (a − 4)2 d) (c + 6)2

e) (y − 8)2 f) (a + 7)2 g) (b + 2)2 h) (k + 9)2

i) (b − 9)2 j) (x − 10)2 k) (c − 1)2 l) (y − 5)2   

m) (p − 10)2 n) (c − 12)2 o) (p − 6)2 p) (x + 4)2   

q) (2g − 1)2 r) (5y + 3)2 s) (3q+ 2)2 t) (4a − 1)2

u) (3y − 6)2 v) (4h + 1)2 w) (3x + 4)2 x) (4b − 5)2

y) (2d − 8)2 z) (5a + 4)2

      Brackets And Equations (3) - Extension
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1. Expand, simplify and solve each of the following equations :

2. Expand and simplify each of the following expressions :

3. Solve each of the following equations :

                               Brackets And Equations (4) - Applications
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xxnxxm

xxlxxk

xxjxxi

xxhxxg

xxfxxe

xxdxxc

xbxa

−=+−=+−+

=+−−−=−−+

−=−−−=−−−

=−−−=−−−

=+−+=++++

=+−+−=+++

=+−−=−−

195)4(3)16)2()12(4)

08)37(2)5(3)23)73(3)14(2)

17)25(3)3(2)45)43(5)23(2)

4)34(2)1(7)4)23(2)

31)9(2)6(3)01)4(3)1(2)

6)12()5(5)1)4(3)2(4)

313)13(2)1)2(35)

2222

22

22

222

22

2

)1()1())3()2(2)

)3(2)3(3))12)(3(4)32()

)3()12()2())4)(2()4(3)

)4()1)(3()12)12(3)

4)2())1(4)32()

)3(2)3)(12())2()4(3)

+−−−++−

−+++−−−

+−−++−+−−

+−+−+−−

++−+−+

−++−++−

xxxlxxxxk

xxxxjxxxi

xxxhxxxxg

xxxfxxe

xxdxxc

xxxxbxxa

3)6)(3()5(3)12()4)1(3)1)(13()

7)4(2)1)(12()27)6(3)1)(5(3)

3)2()3)(7())1)(3(41)12()

19)7()1()28)2)(4()

307910)8527)

2

22

22

22

2222

+++=+−+++=+−

+−=++−+=−+

++=−−−+=−−

+−=+++=++

++=++++=−+

xxxxxjxxxxi

xxxhxxxg

xxxfxxxe

xxxdxxxxc

xxxxbxxxxa
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1. (a) For the rectangle opposite write down, in its simplest,

an expression for:

i) its perimeter (P);

ii) its area (A).

(b) Calculate P when x = 4 cm.

2. (a) For the rectangle opposite write down, in its simplest,

an expression for:

i) its perimeter (P);

ii) its area (A).

(b) Calculate A when x = 6 cm.

3. Consider the triangle opposite.

(a) Write down an expression for h2 in its simplest form.

(b) Hence calculate h when 2=a .

4. Consider the triangle opposite.

(a) Write down an expression for h2 in its simplest form.

(b) Hence calculate h when 7=a .

5. For the triangle opposite, write down simplified 

expressions for:

(a) its area (A);

(b) the length of PQ.

6. For the rectangle opposite, write down simplified 

expressions for:

 

(a) P , its perimeter.

(b) A , its area.

(c) The length, d , of its diagonal.

7. Repeat question 6. for rectangles measuring: (a) cmxbycmx )22()5( ++  

(b) mmxbymmx )13()3( −+

         

  Pegasys 2004

5+x

1+x

52 +x

32 −x

3+a

a6

h

2+a

22 −a

h

3+x

42 +x

P
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1−y
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            Statistics (1)  -  Measures of the Centre ( Mean, Median & Mode)

1. For each set of numbers below, calculate : i)   the  range;     ii)  the  mean.

(a) 5 7 3 8 8 5 3 9

(b) 23 53 21 34 87 64

(c)

2. For each set of numbers below, establish the median and state the mode:

(a) 2 3 3 3 4 4 5 7 7 8 8

(b) 32 45 33 17 22 54 45

(c)

(d) 8 12 56 24 36 12 24 24

(e) 11 11 7 12 16 17

(f) 23 26 38 65 43 75 75 62 86 22

3. For each set of numbers in Q2, calculate the mean value, rounding your answers to 1d.p. 

4. (a) Calculate the mean of the numbers  ....... 5        12 7 3 2 5 1

(b) Calculate the new mean when a 9 is added.

5. Seven women have weights of  44kg , 51kg , 57kg , 63kg , 48kg , 49kg  and  45kg.

(a) Find the mean weight of the seven women.

(b) Find the mean weight of the remaining five women after the lightest and the heaviest

women leave.

6. The average weight of 12 boxes is 42 ⋅ kg.

(a) What is the total weight of all 12 boxes?

(b) If an extra box is added weighing 11⋅ kg , what is the average weight of the thirteen boxes?

7. The mean of six numbers is 74 ⋅ . The mean of a different four numbers is 56 ⋅ .

Calculate the mean of all ten numbers together.

8. The mean height of eight tomato plants is 42cm. A ninth plant is added to the group and the mean

height of all nine plants is 43cm. Establish the height of the ninth plant.

9. The following are the heights (in metres) of a group of people:

81,61,91,51,71,61,81,91,71,61 ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅

(a) Find the mean, median and modal height of the group.

(b) When a new member joined the group the mean height became 71⋅ m  exactly.

What height was the new member?
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               Statistics (2)  -  Mean, Median & Mode (Frequency Tables)

1. Calculate the mean and determine the median and mode for each frequency table below.

2. Twenty-five children were measured and their heights are shown in the frequency

table below.

 height  (metres) 1.4 1.44 1.48 1.52 1.56

    frequency 3 5 6 8 3

Calculate the mean height of the 25 children correct to 1 decimal place.

3. In a survey the number of occupants

4. The graph opposite shows the number of goals

scored by 25 football teams on a particular Saturday.

(a) What is the range of goals scored?

(b) State the median and modal number of goals.

(c) What percentage of the teams scored 2 goals?

(d) Construct a frequency table from the graph and use 

it to calculate the mean number of goals scored.

5. (Extension)    Construct your own frequency table to fit the following criteria:
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Apple Weight (g) f

70 2

71 6

72 9

73 11

74 8

75 3

76 1

Test Marks  /10 f

3 1

4 0

5 2

6 8

7 9

8 13

9 9

10 8

   Eggs in Nest f

1 5

2 15

3 25

4 30

5 15

6 10
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          Range = 5  ,  ∑ = 15f   ,  mode = 7  ,  median = 6  ,  mean = 6

  Statistics (3)  -  Quartiles,Semi-interquartile Range & Cumulative Frequency

1. For each data set below establish the value of the median (Q2) and the quartiles Q1 and Q3.

Hence calculate the semi-interquartile range for each set. 

(a) 4 4 5 6 8 10 10 10 12 13 18

(b) 23 32 32 34 35 40 41 47 50

(c) 4 4 5 7 8 9 9 9 12 14

(d) 23 34 38 46 58 71

(e) 10 12 12 13 15 20 21 21 26 32 38 41

(f) 43 28 27 32 50 19 24 47

2. For each frequency table below :   i)  Copy the table and complete the cumulative frequency column.

       ii) Work out the two quartiles, Q1 and Q3  and the median (Q2).   

      iii)  Calculate the semi-interquartile range. 

3. Draw a cumulative frequency curve (an ogive) for each distribution in question 2.

Mark the median and the upper and lower quartiles, as accurately as you can, on each curve.

4. Two cumulative frequency curves are shown below. 

For each curve estimate the median and the upper (Q3) and lower (Q1) quartiles.

Use your quartile estimates to calculate the semi-interquartile range for each distribution.

(a) (b)
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Hours of Sunshine (day) f Cum. f

8 4

9 5

10 8

11 5

12 6

13 1

14 1

   Cats in litter f Cum. f

6 2

7 3

8 4

9 6

10 3

11 1

      Plant Height (cm) f Cum. f

120 5

121 17

122 18

123 14

124 24

125 14

126 8

Matches in Box f Cum. f

48 3

49 3

50 6

51 7

52 10

53 7

54 9

55 5

(a) (b)

(c)
(d)
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                          Statistics (4)  -  Boxplots  (the five-figure summary)

1. The life-span (in months) of a sample of eleven lightbulbs is shown below.

2 3 6 7 8 8 9 11 12 14 17

These results are now illustrated using a boxplot.

Make a five-figure summary to find the values of A, B, C, D and E.

2. The boxplot below shows the number of hours overtime worked in a small factory in

a particular month.

(a) What is the greatest and least number of overtime hours worked?

(b) What is the median of this distribution?

(c) What percentage of the workforce completed between 8 and 17 hours overtime? 

(d) Calculate the range and the semi-interquartile range for this data.

3. For each data set below .....  i)  make a five-figure summary;   

                                                           ii)  draw a boxplot; 

                                                          iii)  calculate the semi-interquartile range. 

(a) 5 6 7 7 8 8 12 12 12 13 15 20 21

(b) 16 18 18 20 26 27 39 40

(c) 1      1      5      6      6      8      9      9      9      9      12      20      24      40      40

4. In a particular French holiday resort the number of hours sunhine over a twelve day period

in June and over a similar period in July were recorded. The results are shown below.

       June  -  8 6 9 7 4 2 12 13 1 7 9 6

       July  -  10 12 9 9 15 14 2 3 9 8 16        4

(a) Make a five-figure summary for both June and July's data.

(b) Draw a composite boxplot. 

(i.e. draw a boxplot for each set on the same diagram)
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(c) State the median and calculate the range and semi-interquartile range for each set.

(d) Compare and comment on the two sets of data.

    Trigonometry (1)

You need a scientific calculator for this worksheet.

Round all answers to 1 d.p. where necessary.

1. Find the size of angle x  in each diagram.

(a)   (b)     (c)

   (f)

(d) (e)

2. Calculate the length of the side marked  x  in each triangle below.

(c)

(a) (b)

(f)

(d)          (e)

3. Calculate the length of the side marked  p  in each triangle below.

(a)     (b)     (c)

(f)

              (d)

        (e)

  Pegasys 2004

    Remember 

SOH  CAH  TOA 

x
x

x

x

x
x

7
12

9
13

1622

23

27

52 ⋅
39 ⋅

87 ⋅

46 ⋅

x
x

x

x
x

x

50o

55o

60o

32o

70o

68o

17 11

23

19

3 27 ⋅

p

p

p

p
p p

40o

35o

72o

30o

36o

65o

5 12
13

43

18

33
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Trigonometry (2) – More Practice

You need a scientific calculator for this worksheet.

Find the angles and sides marked with letters.

1. 2. 3.           4.

5. 6. 7. 8.

9. 10. 11. 12.

13. 14. 15. 16.

17.     18.         19.
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    Remember 

SOH  CAH  TOA 

a

b

c

d

e
f

g
h

i

j
k

l

m
n

o
p

q s

t
u

v

w

x

30o

53o

65o

27o

55o

63o

26o

40o
52o

70o

35o

13

6

8

9 15

5

8 24

42

10

3

12

33

70
14

17

13

52 ⋅

14 ⋅

91 ⋅

82 ⋅ 13 ⋅

12
10

50o

1
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Trigonometry (3)  -  Isosceles Triangles & Frameworks
 

You need a scientific calculator for this worksheet.

1. Calculate the length of the base, b , of each isosceles triangle below.

(a)  (b)     (c)

2. The diagram opposite  represents a

buoy used for tying-up small boats.

Calculate the vertical height (h) of its

triangular frame.

3. To comply with building regulations a roof must have an angle

of between 21o and 28o to the horizontal (see diagram).

Which, if any, of the two roofs below comply with

the building regulations?

(a) (b)

4. The diagram opposite shows part of the 

framework for a small hinged bracket.

(a) Calculate the length of  DB.

(b) Hence calculate the length of  BC.

5. The diagram opposite represents a playground chute. 

AC represents the slide and AB the stairs.

A local council ruling states " for a slide to be safe the 

maximum permissible angle between the slide and
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    Remember 

SOH  CAH  TOA 

 b
 b

 b

14cm

 8cm

 22mm

70o

30o

25o

 h
 42cm

56o

A

B

C
D

32 mm

28o

35o

x

x must lie between 21o and 28o

12 m 10 m

7 m
2 m

C

A

B

5 m
3 m

65o
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the ground is 35o ".

Does this diagram represent a "safe" slide?

      Trigonometry (4)  -  Problems

You need a scientific calculator for this worksheet.  

Most of the problems below will require you to draw a neat sketch before 

attempting to answer the question.

1. A ladder of length 4m rests against a vertical wall so that the base of the ladder

is 51⋅  m from the wall.

Calculate the angle between the ladder and the ground.

2. A ladder of length 5m leans against a vertical wall so that the base of the ladder

is 2m from the wall.

Calculate the angle between the ladder and the wall.

3. A vertical telegraph pole has a wire support of length 9m stretching from the top of

the pole to the ground so that the angle between the wire support and the ground is 65o.

How far is the end of the wire support from the base of the pole?

4. A vertical aerial mast has a wire support of length 12m stretching from the top of

the mast to the ground so that the angle between the wire support and the ground is 78o.

Calculate the height of the mast.

5. A ladder of length 84 ⋅ m rests against a vertical wall so that it reaches up the wall to a

height of 34 ⋅ m.

Calculate the angle between the ladder and the ground.

6. A tall thin tree has a height of 15m. A rope support stretches from the top of the tree to

a point on the ground out from the base of the tree.

If the angle between the rope and the ground is 62o, calculate the length of the rope support.

7. From a distance of 20m from the base of a tower the angle of elevation to the top of

the tower is 38o. How high is the tower?

8. P is a point 30m from the base of a building. The building has a height of 18m.

Calculate the angle of elevation to the top of the building from P.

9. A girl is flying a kite from a string of length 46m. 

The string is taut, and is being held 1m above the ground. 

Calculate the height of the kite above the ground if the angle of elevation 

is 36o between the string and the horizontal.

10. The frame of a bicycle is shown in

the diagram opposite.

Find the length of the cross bar, AB.

11. Consider the diagram opposite.
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x

40o
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Calculate the length marked x.

                        Simultaneous Equations (1)

1. Solve the following systems of equations by "elimination".

(a)
427

2442

=−

=+

yx

yx
(b)

662

1834

−=+

=−

ba

ba
(c)

3858

2672

=−

=+

fe

fe

(d)
323

25

=+

−=+

yx

yx
(e)

1863

1032

=−

=−

yx

yx
(f)

158

134

−=+

=+

qp

qp

(g)
2625

132

−=−

=+

hg

hg
(h)

179

632

−=−

=+−

yx

yx
(i)

1711

1642

−=−

−=+

vu

vu

(j)
1555

082

=−

=−

yx

yx
(k)

1434

1123

−=+

−=+

qp

qp
(l)

4086

46310

=−

=−

ba

ba

2. Solve the following systems of equations by "substitution".

(a)
423

173

−=−

=+

yx

yx
(b)

83

63

=+

=−

ba

ba
(c)

2025

12

−=−

=+

fe

fe

(d)
04

735

=+

=+

yx

yx
(e)

52

1452

−=−

−=−

yx

yx
(f)

84

632

−=+

=+

qp

qp

(g)
9687

112

=−

=+

hg

hg
(h)

35

2523

−=+

=−

yx

yx
(i)

2229

104

=−

=−

vu

vu

(j)
95

532

=+

+=

yx

yx
(k)

24

0723

−=+

=+−

qp

qp
(l)

03856

0304

=−+

=−+

ba

ba

3. Solve the following simultaneous equations "graphically".

(a)
82

6

=+

=+

yx

yx
(b)

93

82

=+

=+

yx

yx
(c)

2

63

=−

=+

yx

yx

     Draw axes with x and y from 0 to 8              Draw axes with x and y from 0 to 9               Draw axes with x from 0 to 8 and y from –2 to 4
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(d)
5

1232

=+

=+

yx

yx
(e)

1823

2443

=+

=+

yx

yx
(f)

4

105

−=−

=+

yx

yx

     Draw axes with x and y from 0 to 7               Draw axes with x and y from 0 to 9              Draw axes with x from -4 to 4 and y from 0 to 10

Simultaneous Equations (2)

Problems Leading to Simultaneous Equations 

Note: each question must begin with the construction of two separate equations each with two stated unknowns.

1. Find two numbers whose sum is 56 and whose difference is 16.

2. Find two numbers whose sum is 22 and where twice the big one minus three times the 

small one is 24. 

3. Two numbers are such that twice the smaller plus the larger is equal to 18 and the difference

between twice the larger and the smaller is 11.

Find the two numbers.

4. Two numbers are such that three times the larger plus twice the smaller is equal to 31 and the

sum of twice the smaller plus the larger is 13.

Find the two numbers.

5. Consider the two rectangles opposite.

The smaller one has a perimeter of 60cm.

The larger one has a perimeter of twice the smaller.

(a) Form two equations and solve them 

simultaneously to find the values of x and y.

(b) Hence calculate the area of the smaller rectangle.

6. A van is carrying eight identical boxes and five identical parcels.

(a) If 3 boxes and 2 parcels weigh a total of 22kg and 4 boxes and 3 parcels 

weigh 30kg, find the weight of an individual box and a single parcel.

(b) What is the total weight carried by the van?

7. 3 pounds of butter and 4 pints of milk costs £3.84. 

5 pounds of butter and 7 pints of milk costs £6.48.

Find the cost of a pound of butter and a single pint of milk.

8. In a certain factory, the basic rate of pay is £4.50 per hour, with overtime at £6.40.

His total wage for a certain week was £215.80.

If he worked a total of 45 hours in all, how many hours did he work at the basis rate?

9. At a concert 500 tickets were sold. Cheap tickets cost £5 whereas more expensive ones cost £9.

If the total receipts were £3 220, how many cheap tickets were sold?
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10. John saves money by putting every 50p and every 20p coin he recieves in a box. After a while he

discover's that he has 54 coins amounting to £17.10. How many 50p coins does he have?

      Area (1)

Important formulae

Calculate the area of each shape below:

(a) (b) (c)

(d)      (e) (f)

(g) (h) (i)

(j) (k) (l)
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blarea ×=

Rectangle

hbarea
2

1=

Triangle

hbarea ×=

Parallelogram

or

212

1 ddarea ××=

Rhombus Kite

)(
2

1 baharea +=

Trapezium

Circle

2rarea π=

l

b

 b

 b

 b h

 h

 a

 h
 d

1

 d
2

 r

143 ⋅≈π

6cm14cm

12cm

cm23 ⋅

14cm

8cm

4mm

4mm

2 2

8mm

13mm

4m

9m

5m

24cm

18cm

15cm

16cm

12cm

10cm

20mm

15mm

18cm

13cm

30cm

16cm

6m
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   Area (2)

Calculate the area of each composite shape below:

(note.... assume right-angles where obvious)

Round your answers to 1 decimal place where necessary.

(a) (b)

(c) (d)

(e) (f)

(g) (h)
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16cm

9cm

7cm

5cm

8cm

5cm

2cm
3cm

10mm

36mm

12mm

8mm

7m

3m

5cm

5cm

3cm

13cm

14mm 10mm

25cm

16cm

18mm10mm

12mm
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                  Area (3) -  Problems

Round your answers to 1 decimal place where necessary.

1. Calculate the shaded area in each diagram below.

(a) (b)

2. A rectangular steel plate measures 40cm by 25cm.

Four holes, each with a diameter of 10cm, have been drilled through the plate.

(a) Calculate the area of metal remaining, after the holes have been drilled.

(b) What percentage of metal has been wasted?

3. A piece of thin plastic is in the shape of a square of side 18cm.

(a) Calculate the area of the largest circular hole which can be drilled through the plastic.

(b) What percentage of the plastic has been lost to create this circular disc?

4. Calculate the shaded area in

the diagram opposite.

5. The diagram below shows a lawn (unshaded) surrounded by a path of uniform width (shaded).

The curved end of the lawn is a semi-circle of diameter 14 metres.

(a) Calculate the area of the lawn.

(b) Calculate the area of the path.

6. A rectangular sheet of metal measures 60cm by 20cm. It is melted down and recast into circular

discs of the same thickness as the original sheet and with radius 5cm.

How many complete discs can be cast?

           Volume (1)
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24 cm

15 cm
8 cm

12 cm
five holes each with a

radius of  3 mm

56 mm

30 mm

6 cm
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Important formulae:

Cuboid : lbhhblV =××=

Prism : lAdimensionareafaceV rd ×=×= 3

Cylider: hrV 2π=

Sphere:
3

3
4 rV π=

Cone: hrV 2

3
1π=

Pyramid AhheightareabaseV
3
1

3
1 )( =×=

1. Calculate the volume of each cuboid below:

(a) (b) (c)

2. Calculate the volume of each prism below:

(a) (b)

(c)     (d)

           Volume (2)
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6cm

3cm

4cm
8mm

8mm

8mm

20cm

4cm

16cm

16cm

11cm
4cm

9cm

10cm 24mm

18mm

30mm

3cm

3cm

15cm

6cm
25cm

14mm

22mm

42mm
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1. Calculate the volume of each cylinder with given radius and height.

(a) r = 2cm    ,    h = 6cm

(b) r = 8cm     ,    h = 3cm

(c) r = 4mm    ,    h = 10mm

(d) r = 3m       ,    h = 2m

2. A cylinder has a diameter of  20cm  and a height of 16cm. Calculate its volume.

3. A cylinder has a diameter of  62 ⋅ m  and a height of  80cm. 

Calculate its volume to the nearest cubic metre.

4. Calculate the volume of each sphere described below, rounding your answer to 1 decimal place. 

(a) r = 6cm   

(b) r = 2m   

(c) r = 9mm   

(d) r = 3cm   

5. A sphere has a diameter of  8cm. 

Calculate its volume giving your answer correct to 3 significant figures.

6. Calculate the volume of each cone described below, rounding your answers to 1 decimal place.

(a) r = 3cm   ,    h = 6cm

(b) r = 8mm   ,    h = 12mm

(c) r = 3cm   ,    h = 5cm

(d) r = 2m   ,    h = 6m

7. A cone has a base diameter of 8cm and a height of 5cm. Calculate the volume of this cone.

8. A cone has a base diameter of 10cm and a slant height of 13cm.

Calculate the volume of the cone.

9. A cone has a base radius of 9cm and a slant height of 15cm.

Calculate the volume of the cone.

10. A pyramid has a square base of side 4cm and a vertical height of 7cm.

Calculate the volume of the pyramid correct to 2 significant figures.

11. A pyramid has a rectangular base measuring 16mm by 12mm and a vertical height of 10mm.

Calculate the volume of the pyramid .

Factorisation

1. Factorise each of the following by first removing a common factor.
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6336)(2224)(2821)(208)(

)()()()(

5)(4)(3)(9)(

618)(488)(355)(153)(

22

2222

−+−+

+−−+

+−−+

+++−

cpxoynam

axalprpqkxyxjacabi

pphbbgyyfxxe

tdacybxa

2. Factorise each of the following by first removing the highest common factor.

xxhbbgyyfxxe

ttdyycxxbaaa

2025)(3212)(1014)(276)(

183)(30)(405)(62)(

2222

2222

+−−−

+−−+

3. Factorise (each expression contains a difference of squares):

(a)         a2 − 32             (b)         x2 − 22            (c)        p2 − 92             (d)        c2 − 52

            (e)        b2 − 1               (f)         y2 − 16            (g)        m2 − 25            (h)        a2 − 9

(i) 36 − d2  (j) 4 − q2  (k) 49 − w2    (l)    x2 − 64

           (m)        81 − 4g2          (n)       36w2 − y2          (o)       4a2 − 1              (p)       g2 − 81h2

(q) 49x2 − y2 (r) 9c2 − 16d2 (s) 4p2 − 9q2    (t) b2 − 100c2

4. Factorise each of the following quadratic expressions:

168)(1811)(4013)(107)(

4814)(2110)(86)(56)(

86)(3212)(4213)(96)(

2811)(2411)(4514)(127)(

2222

2222

2222

2222

+−+−+−+−

+−+−+−+−

++++++++

++++++++

aapyyossnxxm

bblyykccjxxi

yyhaagccfbbe

yydsscxxbbba

5. Factorise:

183)(505)(76)(20)(

3013)(283)(242)(56)(

208)(187)(65)(145)(

324)(20)(214)(54)(

2222

2222

2222

2222

−+−+−−−+

−−−−−−−−

−−−+−−−−

−+−−−−−+

xxpbboppnccm

aalxxkzzjyyi

pphbbgxxfcce

yydttcaabxxa

Formula (1)
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1. Evaluate the following formulae for the values given:

(a)  T = 3s + 2 ,        find T when s = 18      (b)  P = 5q − 7 ,   find P when q = 3

(c)  R = 40 − 8x ,      find R when x = 52 ⋅      (d)  z = 3 + 5y ,   find z when y = 81⋅

(e)  k = 2a + 3b ,      find k when a = 7, b = 2      (f)  R = C + Pt ,   find R when C = 60 ⋅ , P = 42 ⋅ , t = 7

(g)  P = kT − 80 ⋅  ,   find P when k = 4, T = 71⋅   (h)    Y = 91⋅  + sZ ,    find Y when s = 82 ⋅ , Z = 50 ⋅

2. The following formulae are used in mathematics and science. 

Evaluate each formula for the numbers given:

(a) V = 
3

2hrπ
Find  V  when  π  = 143 ⋅ ,  r = 9,  h = 35.

(b)
I

V
R = Find  R  when  I = 5 and  V = 10 ⋅ .

 (c) v = fλ Find  v  when  f = 18 and  λ = 52 ⋅ .

(d) E = mgh Find  E  when m = 70, g = 10 and  h = 2.

(e) A = πrs Find  A  when π = 143 ⋅ , r = 52 ⋅  and  s = 12.

(f) v = u + at  Find  v   when  u = 18, a = 6 and  t = 9.

(g) s = ut + ½ at2 Find   s when  a = 20 ⋅ , t = 90 and  u = 0.

(h) A = 2πrh Find  A  when  π = 143 ⋅ , r = 24 and  h = 50.

(i) P = rI 2 Find  P  when  I = 5, r = 15.

(j) A = π (R2 − r2) Find  A  when  π  = 143 ⋅ , R = 20 and  r = 8.

(k) e = ½ mv2 Find  e  when  m = 2 and  v = 16.

(l)
mT

AVt
h = Find   h when  A = 6, m = 0.8, V = 12 , t = 60, T = 20. 

(m)
t

mumv
F

−
= Find  F  when  m = 2, u = 4, v = 7 and  t = 3.

(n)
a

uv
s

2

22 −
= Find  s  when  a = ½ , u = 3 and  v = 5.

(o) a = 22 cb − Find  a  when  b = 231⋅  and  c = 12.

 Formula (2) - Changing the Subject of a Formula
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1. Change the subject of each formula to x.

a. y = x + 3 b. y = x − 5 c. y = x + a

d. y = x − b e. y = 3x f. y = 10x

g. y = kx h. y = ax i. y = 3p + x

j. y = x − 5t k. y = 2x + 1 l. y = 3x − 7
m. y = 7x + 4a n. y = 3b + 4x o. y = 8 + 10x

2. Make x the subject of each formula below.

a. y = ax + b b. y = mx + c c. t = sx − r

d. p = qx + 2r e. m = fx − 3n f. a = b + cx

g. k = h − mx h. d = 3b + cx i. g = kc − hx

3. Change the subject of each formula to the letter shown in brackets.

a. P = 4l (l) b. V = IR (I) c. S = DT (T)

d. A = lb (b) e. C = πd (d) f. G = UT (U)

g. v = u + at (t) h. P = 2l + 2b (l) i. H = xy + 5m (y)

4. Make x the subject of each formula.

a. y = 
x

3
b. d = 

x

c
c. m = 

x

y

d. s = 
x

a 2+
e. w = 

x

z 1−
f. a =

x

cb +

g. a = 
9

8+x
h. k = 

2

5−x
i. p = 

4

3 x−

j. y = 
x

2
 + 1 k. z = 

x

6
 − 7 l. h = 

x

m
 + k

5. Change the subject of each formula to the letter shown in brackets.

a. v2 = u2 + 2as (s) b. v2 = u2 + 2as (u)

c. V = πr2h (h) d. V = πr2h (r)

e. r  = 
π

A
(A) f. L = 3 + a6 (a)

g. 2k = )4( +p (p) h. x2 = 
t

yz4
(y)

i. ar = 
b

x

2

1
(b) j. st = A2(x − 3y) (A)

k. R = A2(x − 3y) (x) l. na = )1( 2n− (n)

m. d = 
n

nt )1( −
(n) n.

21

111

rrR
+= (R)

Answers  to S3  Cred i t  Rev i s i o n  Pack
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                                                    Expressions & Formulae 

1. (a) 0 (b) 16 (c) 7

(d) 11 (e) 80 (f) 64

2. (a) E = 19 (b) E = 24 (c) E = 89

3. (a) 23 (b) 10 (c) 9

4. (a)
5

2
(b)

2

1
(c)

6

1
(d)

5

1

5. (a) P = 161 (b) P = 117 (c) P = 429

(d) P = 512 ⋅ (e) P = 127 ⋅ (f) P = 112

6. (a) 52 ⋅ (b) 89 ⋅ (c) 1200 (d) 05 ⋅

       Scientific Notation

1. (a)    
31021 ×⋅ (b)   

6101254 ×⋅ (c)    
210252 ×⋅ (d)    

41076 ×⋅

(e)    
0109 × (f)    

71014 ×⋅ (g)    
11029 ×⋅ (h)    

111042 ×⋅

2. (a)    5000000  ,  
6105 × (b)    32000  ,  

41023 ×⋅

(c)    52100000  ,  
710215 ×⋅ (d)    243000  ,  

510432 ×⋅

3. (a)    
21075 −×⋅ (b)    

31012 −×⋅ (c)    
11048 −×⋅ (d)    

910159 −×⋅

(e)    
4107 −× (f)    

2100048 −×⋅ (g)    
61021 −×⋅ (h)    

1106 −×

4. (a)    160000 (b)    2780 (c)    122000000 (d)    40000

(e)    3200 ⋅     (f)    75 ⋅ (g)    0060 ⋅ (h)    000004520 ⋅

(i )    00010030 ⋅ (j)    0000720 ⋅ (k)    230 ⋅ (l)    0060 ⋅ 0004

5. (a)    
8106 × (b)    

2108 −× (c)    
71051 ×⋅     (d)    

5106 ×

(e)    
21081 −×⋅ (f)    

6105 × (g)    
41023 ×⋅ (h)    

510391 ×⋅

(i)    
6109 −×   

6. (a)    
810666 ×⋅    miles (b)    

410054 ×⋅   km (c)    
910942 ×⋅   times

(d)    
7102 ×   drops (e)    

30103 ×   atoms

           Similarity (1)

1. (a)    i)   51
2
3 ⋅= ork ii)   cm513 ⋅ (b)    i)   ..6660

3
2 ⋅= ork    ii)   cm20
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(c)    i)   52
2
5 ⋅= ork ii)   cm45 (d)    i)   60

5
3 ⋅= ork ii)   mm168

2. (a)    88 cm2 (b)    166 mm2  (c)    49cm2   (d)    72 mm2    

3. (a)    1200 ml (b)    270 ml (c)    756 ⋅  litres

              Similarity (2)

1. (a)   x = 30mm (b)   x = 532 ⋅ cm

2. (a)   Because they are equiangular (b)   CD = 18cm (c)   81 cm2    

3. (a)   x = 513 ⋅ cm (b)   x = 414 ⋅ mm

4. ST = 16cm

5. distance = 70 ⋅ m

     Speed, Distance & Time

1. (a)   96 km (b)   57 ⋅  km/h         (c)   7hrs 15mins         (d)   56 km/h    (e)   100 km   

2. 2 hrs  33 mins

3. 5 hrs  17 mins

4. (a) 2 hrs  28 mins (b) 57 mph

5. (a) 45 mins (b) 80 km/h (c) 3747520 ⋅=÷  km/h

   Saving & Spending (1)

1. £558

2. £213.30

3. (a)   £4620 (b)   £1478.40 (c)   £86.95 (d)   27%

4. (a)   Cash  =  £8600  ,  H.P.  =  £9930  ,   Lease  =  £9450 ;    Total saved  =  9930 – 8600  =  £1330

(b)   15%

5. 48 dollars

6. £1860

                                                

                          Saving & Spending (2)
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1. (a)   45850 (b)   5458 ⋅  therms (c)   £163.22

2. (a) (b)   £61.60

3. £ 357.20

4. £ 308  per month

5. £ 1071

          Positive & Negative Numbers

1. (a) -3 (b) 5 (c) 2 (d) -5

(e) -9 (f) -5 (g) -4 (h) -7

(i) 6 (j) -3 (k) 2 (l) 0

2. (a) -3x (b) -2a (c) 3x (d) -3p

(e) 5e (f) -4d (g) 2h (h) -10a

(i) 6k (j) -2p (k) -2m (l) 3y

3. (a) -30 (b) 14 (c) -12 (d) -16

(e) -5a (f) -24p (g) -14y (h) 27d2

4. (a) x  =  -2 (b) t   =  -5 (c) m =  -1

(d) y  =  1 (e) a  =  -2 (f) d  =  0

(g) y  =  -8 (h) a  =  4 (i) d  =  -2

(j) h  =  -3 (k) p  =  1 (l) x  =  1

(m) p  =  -7 (n) h  =  -3 (o) x  =  -8

(p) y  =  4 (q) k  =  -9 (r) a  =  -3

5. (a) -2 (b) 6 (c) 1 (d) -8

(e) 12 (f) -1 (g) -4 (h) 0

(i) 2 (j) 16 (k) 27 (l) 64

(m) -5 (n) 5 (o) 6 (p) 16

6. (a) -2 (b) 3 (c) -2 (d) -3

(e) -1 (f) -1 (g) 4 (h) -10

             Pythagoras (1)

1. (a) 49 ⋅=x (b) 321⋅=x (c) 13=x
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(d) 210 ⋅=x (e) 11⋅=x (f) 15 ⋅=x

(g) 412 ⋅=x (h) 926 ⋅=x (i) 42 ⋅=x

2. (a) BD = 10

(b) BC = 615 ⋅

(c) Area = 180 cm2  

3. (a) 21   or   121⋅ cm

(b) Area  ≈   357 cm2  

4. (a) 17 ⋅ (b) 512 ⋅

(c) 18 ⋅ (d) 210 ⋅

Pythagoras (2)

1. (a) 711⋅  cm (b) 712 ⋅

2. (a) 20 cm (b) 15 cm

3. (i) Yes (ii) No (iii) Yes

4. (a) 15 cm        (b)     16 cm        (c)       Proof        (d) BC = 10 cm   ,    Area = 225 cm2

                                                              Pythagoras (3) - Problems

1. 219 ⋅  km 2. 2427 ⋅  km

3. 69 ⋅  km 4. 97 ⋅  km

5. 615 ⋅  mm 6. 616 ⋅  cm

7. 64 ⋅  m 8. 44 ⋅  m

9. 16 cm 10. 66 ⋅  cm

11. P = 916 ⋅  m 12. )2(91⋅  m

Brackets & Equations (1)
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1.

2222

2222

22

63)55)3))

82)4)2)5)

5)2)1510)248)

828)105)728)84)

147)186)77)155)

243)26)82)153)

rrpxaahwppvpqpu

tttffseerccq

aaphhownem

gflakkpjyi

qphygxwfge

tdfcwbca

−+++

++−−

++++

++++

+−+−

++−+

2.

222

22

324)1025)427)63)

568)426)819)357)

123)105)62)124)

pplvvkhjyyi

khppgxfeee

addcxbda

+−+−−−+−

−−+−−−−−

+−−−+−−−

3.

4)))

)))

2)1)7)

6)5)4)

2)3)2)

8)3)6)

6

7

2

13

4

1

12

3

2

3

3

1

==−=

===−=

===

−===

===

===

drpqxp

xoynmm

xlakaj

piyhxg

vfmepd

xcpbxa

4.

xxxfyyeppqpd

acabacxxbcbaa

+−−−+−+−

−++−++
2322

22

3)1563)226)

)15105)633)

Brackets & Equations (2)
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grcqxp

yobnym

plakyj

miaabhhg

cfyegd

bcxbaa

1211)23)154)

1014)9)415)

413)69)8)

216)23)42)

312)59)210)

65)24)37)

−+−+−

−+−

−−

−++

−−−

−+−

2213)2414)4914)

12)5615)3613)

4518)65)158)

7217)2410)209)

67)128)86)

107)34)34)

222

222

222

222

222

222

+−+−+−

+−+−+−

+−+−+−

++++++

++++++

++++++

bbrddqssp

xxoyynaam

cclbxkxxj

ccibbhyyg

ssfxxebbd

aacyybxxa

43)307)98)

283)166)43)

245)183)103)

726)145)152)

1)2)124)

42)109)276)

54)103)283)

183)12)103)

222

222

222

222

222

222

222

222

−+−−−+

−+−−−−

−−−−−+

−+−−−−

−−−−−

−−−−−+

−−−−−+

−−−−−+

yyxppwbbv

xxucctyys

ttraaqxxp

bboppnccm

alxxkzzj

yyipphbbg

xxfcceyyd

ttcaabxxa

314)932)288)

7249)49)143)

8226)6137)26)

1287)28135)1252)

112)344)6104)

36369)11165)8113)

1092)14233)14162)

15285)462)15183)

222

222

222

222

222

222

222

222

−−−+++

+−−+−

−−++−−

−+−+−−

−−−−−−

+−+++−

+++++−

+−+++−

yyxppwbbv

xxuctyys

ttraaqxxp

bboppnccm

aalxxkzzj

yyipphbbg

xxfcceyyd

ttcaabxxa

164025)64324)

254016)16249)1816)36369)

1816)4129)93025)144)

168)3612)14424)10020)

2510)12)10020)8118)

8118)44)4914)6416)

3612)168)96)12)

22

2222

2222

2222

2222

2222

2222

+++−

+−+++++−

+−+++++−

+++−+−+−

+−+−+−+−

+++++++−

+++−+−++

aazddy

bbxxxwhhvyyu

aatqqsyyrggq

xxpppoccnppm

yylcckxxjbbi

kkhbbgaafyye

ccdaacwwbxxa

 Brackets & Equations (3) - Extension
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1.

1)2)

3)0)2)1)

5)0)31)3)

6)3)5)4)

−==

−==−=−=

−===−=

−=−===

xnxm

xlxkxjxi

xhxgxfxe

xdxcxbxa

2.

13)922)21203)

2184)25)8102)

1910)312)4)

584)34)87)

232323

222

2

222

+−−−+−−++

++−+−+−

−−−−−

++−−−+

xxxlxxxkxxxj

xxixxhxxg

xfxexd

xxcxxbxxa

3.

1)5)

2)4)1)1)

2)4)7)5)

−=−=

=−===

====

xjxi

xhxgxfxe

xdxcxbxa

Brackets & Equations (4) - Applications

1. (a) i) 124 += xP ii) 562 ++= xxA

(b) 28 cm

2. (a) i) 48 += xP ii) 1544 2 −+= xxA

(b) 153 cm2   

3. (a) 9637 22 ++= aah

(b) 13=h

4. (a) 845 22 +−= aah

(b) 15=h

5. (a) 652 ++= xxA

(b) ( )25225 2 ++= xxPQ

6. (a) 84 += yP (b) 542 −+= yyA (c) ( )2682 2 ++= yyd

7. (a) 146 += xP    ,   10122 2 ++= xxA    ,   ( )29185 2 ++= xxd

(a) 48 += xP     ,   383 2 −+= xxA         ,   ( )1010 2 += xd

                    Statistics (1)  -  Measures of the Centre ( Mean, Median & Mode)
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1. (a) i)    range = 6 ii)    mean = 6

(b) i)    range = 66 ii)    mean = 47

(c) i)    range = 818 ⋅ ii)    mean = 98 ⋅

2. (a) median = 4 mode = 3 (b) median = 33 mode = 45

(c) median = 36 ⋅ mode = 36 ⋅ (d) median = 24 mode = 24

(e) median = 511⋅ mode = 11 (f) median = 552 ⋅ mode = 75

3. (a)    94 ⋅ (b)    435 ⋅ (c)    06 ⋅ (d)    524 ⋅ (e)    312 ⋅ (f)    551⋅

4. (a)    5 (b)    55 ⋅

5. (a)    51kg (b)    50kg

6. (a)    828 ⋅ kg (b)    32 ⋅ kg

7. 425 ⋅

8. 51 cm

9. (a)    mean = 711⋅ m    ,    median = 71⋅ m    ,    mode = 61⋅ m

(b)    61⋅ m

                          Statistics (2)  -  Mean, Median & Mode (Frequency Tables)

1. Table 1 :   mean = 2572 ⋅    ,   median = 73   ,   mode = 73

Table 2 :   mean = 653 ⋅      ,   median = 4     ,   mode = 4

Table 3 :   mean = 787 ⋅      ,   median = 8     ,   mode = 8

2. mean = 51⋅ m

3. (a)    23 cars (b)    2 (c)    frequency table  ,  mean = 42 ⋅  occupants/car

4. (a)    range = 6 goals (b)    median = 2 goals  ,  mode = 1 goal

(c)    16% (d)    frequency table   ,   mean = 122 ⋅  goals

5. A possible answer ..........       

       x 3 4 5 6 7 8

  frequency 1 2 2 3 5 2

             Statistics (3)  -  Quartiles,Semi-interquartile Range & Cumulative Frequency
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1. (a) median (Q2) = 10   ,   Q1 = 5   ,   Q3 = 12   ,   S.I.R.  =  53 ⋅

(b) median (Q2) = 35   ,   Q1 = 32   ,   Q3 = 44   ,   S.I.R.  =  6

(c) median (Q2) = 58 ⋅    ,   Q1 = 5   ,   Q3 = 9   ,   S.I.R.  =  2

(d) median (Q2) = 42   ,   Q1 = 34   ,   Q3 = 58   ,   S.I.R.  =  12

(e) median (Q2) = 520 ⋅    ,   Q1 = 512 ⋅    ,   Q3 = 29   ,   S.I.R.  =  258 ⋅

(f) median (Q2) = 30   ,   Q1 = 525 ⋅    ,   Q3 = 45   ,   S.I.R.  =  759 ⋅

2. (a)    i)   column completed ii)   median (Q2) = 8   ,   Q1 = 7   ,   Q3 = 15    iii)   S.I.R.  =  4

(b)    i)   column completed ii)   median (Q2) = 10   ,   Q1 = 9   ,   Q3 = 12    iii)   S.I.R.  =  510 ⋅

(c)    i)   column completed ii)   median (Q2) = 52   ,   Q1 = 51   ,   Q3 = 54    iii)   S.I.R.  =  51⋅

(d)    i)   column completed ii)   median (Q2) = 123   ,   Q1 = 122   ,   Q3 = 124    iii)   S.I.R.  =  1

3. Pupils own drawings

4. All these answers are approximate: (a)  median (Q2) = 17  ,  Q1 = 14  ,  Q3 = 519 ⋅   ,  S.I.R. = 752 ⋅

(b)  median (Q2) = 52  ,  Q1 = 41  ,  Q3 = 62  ,  S.I.R. = 510 ⋅

                              Statistics (4)  -  Boxplots  (the five-figure summary)

1. A = 2 B = 6 C = 8 D = 12 E = 17

2. (a)    6 hours   and   22 hours

(b)    11 hours

(c)    50%

(d)    range = 16 hours    ,    S.I.R. = 54 ⋅  hours

3. (a)    i)  L = 5  ,  Q1 = 7  ,  Q2 = 12  ,  Q3 = 14  ,  H = 21      ii)  boxplot      iii)  S.I.R. = 53 ⋅

(b)    i)  L = 16  ,  Q1 = 18  ,  Q2 = 23  ,  Q3 = 33  ,  H = 40      ii)  boxplot      iii)  S.I.R. = 57 ⋅

(c)    i)  L = 1  ,  Q1 = 6  ,  Q2 = 9  ,  Q3 = 20  ,  H = 40      ii)  boxplot      iii)  S.I.R. = 7

4. (a)   June :  L = 1  ,  Q1 = 5  ,  Q2 = 7  ,  Q3 = 9  ,  H = 13

       July  :  L = 2  ,  Q1 = 6  ,  Q2 = 9  ,  Q3 = 11  ,  H = 15

(b)  boxplot

(c)  June : range = 12   ,   S.I.R. = 2 July : range = 13   ,   S.I.R. = 53 ⋅

(d)  comments ..........  (July's median higher also a bigger spread, etc.)

Trigonometry (1)

  Pegasys 2004



S3 Credit Mathematics        Revision Pack 

1. (a) °735 ⋅=x (b) °246 ⋅=x (c) °036 ⋅=x

(d) °458 ⋅=x (e) °075 ⋅=x (f) °934 ⋅=x

2. (a) 910 ⋅=x (b) 09 ⋅=x (c) 839 ⋅=x

(d) 110 ⋅=x (e) 28 ⋅=x (f) 76 ⋅=x

3. (a) 87 ⋅=p (b) 614 ⋅=p (c) 24 ⋅=p

(d) 086 ⋅=p (e) 824 ⋅=p (f) 436 ⋅=p

    Trigonometry (2) – More Practice

1. a = 57 ⋅ 2. b =  °
648 ⋅ 3. c = 45 ⋅ 4. d =  07 ⋅ 5. e =  °

351⋅

6. f = 952 ⋅ 7. g = 434 ⋅ 8. h = °
373 ⋅ 9. i =  623 ⋅ 10. j =  °

128 ⋅

11. k =   728 ⋅ 12. l = °
140 ⋅ 13. m =  12 ⋅ 14. n = 25 ⋅ 15. o =  25 ⋅

16. p = °
664 ⋅ 17. q =   28 ⋅ r = °

155 ⋅ 18. s =  76 ⋅ t =  74 ⋅ u =  28 ⋅  

19 v =   71⋅ w =  41⋅ x =  °
645 ⋅

Trigonometry (3) – Isosceles Triangles & Frameworks

1. (a) 85 ⋅ cm (b) 425 ⋅ cm (c) 811⋅ mm

2. 834 ⋅ cm

3. (a) 31o   -   No (b) o821⋅   -  Yes

4. (a) DB = 015 ⋅  mm (b) BC = 318 ⋅  mm

5. AB = 72 ⋅ m    )932(732 °° ⋅⋅=∠∴ ACB   -  It is a safe chute.

Trigonometry (4) – Problems  

1. 68.0o 2. 41.8o   3. 3.8 m 4. 11.7 m

5. 63.6o  6. 17.0 m 7. 15.6 m 8. 40.0o   

9. 28.0 m 10. 88.8 cm 11. 4.4 cm

Simultaneous Equations (1)
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1. (a)
5

2

=

=

y

x
(b)

2

3

−=

=

b

a
(c)

2

6

=

=

f

e
(d)

3

1

=

−=

y

x

(e)
2

2

−=

=

y

x
(f)

3

2

=

−=

q

p
(g)

3

4

=

−=

h

g
(h)

4

3

=

=

y

x

(i)
3

2

−=

−=

v

u
(j)

1

4

=

=

y

x
(k)

2

5

=

−=

q

p
(l)

2

4

−=

=

b

a

2. (a)
5

2

=

=

y

x
(b)

1

3

−=

=

b

a
(c)

5

2

=

−=

f

e
(d)

4

1

=

−=

y

x

(e)
4

3

=

=

y

x
(f)

4

3

=

−=

q

p
(g)

5

8

−=

=

h

g
(h)

2

7

−=

=

y

x

(i)
2

2

−=

=

v

u
(j)

1

4

=

=

y

x
(k)

2

1

=

−=

q

p
(l)

2

8

−=

=

b

a

3. (a) (2,4) (b) (2,3) (c) (3,1) (d) (3,2)

(e) (4,3) (f) (1,5)

Simultaneous Equations (2)

1. 36  and  20 2. 18  and  4 3. 8  and  5

4. 9  and  2 5. (a) x = 12  ,  y = 3 (b) 144 cm2  

6. (a) box = 6 kg   ,   parcel = 2 kg      (b)    58 kg 7. butter = 96p  ,  milk = 24p

8. 38 hours 9. 320 cheaper tickets 10. 21 fifty pence coins

    Area 1

(a) 438 ⋅ cm2 (b) 52mm2 (c) 56cm2 (d) 04113 ⋅ m2

(e) 300mm2 (f) 234cm2 (g) 28m2 (h) 315cm2

(i) 42cm2 (j) 16mm2 (k) 480cm2 (l) 140cm2

    Area 2

  Pegasys 2004



S3 Credit Mathematics        Revision Pack 

1. 147 cm2 2. 555 ⋅ cm2 3. 616 mm2

4. 240 ⋅ m2 5. 289 ⋅ cm2 6. 5218 ⋅ mm2

7. 7154 ⋅ cm2 8. 8176 ⋅ mm2

      Area 3 - Problems

1. (a) 8196 ⋅ cm2 (b) 71538 ⋅ mm2

2. (a) 686 cm2 (b) 431⋅ %

3. (a) 3254 ⋅ cm2 (b) 521⋅ %

4. 91⋅ cm2

5. (a) 9496 ⋅ m2 (b) 3206 ⋅ m2

6. 15

Volume (1)

1. (a) 72cm3 (b) 512mm3 (c) 1280cm3

2. (a) 1270cm3 (b) 6480mm3 (c) 1575cm3 (d) 6468mm3

Volume (2)

1. (a) 3675 ⋅ cm3 (b) 88602 ⋅ cm3 (c) 4502 ⋅ mm3 (d) 5256 ⋅ m3

2. 5024 cm3 3. 4 m3

4. (a) 3904 ⋅ cm3 (b) 533 ⋅ m3 (c) 13052 ⋅ mm3 (d) 0113 ⋅ cm3

5. 268 cm3

6. (a) 556 ⋅ cm3 (b) 8803 ⋅ mm3 (c) 147 ⋅ cm3 (d) 125 ⋅ cm3

7. 783 ⋅ cm3 8. 314 cm3 9. 361017 ⋅ cm3

10. 37 cm3 11. 640 mm3

Factorisation
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1. (a) 3 (x − 5) (b) 5 (y + 7) (c) 8 (a + 6) (d) 6 (3 + t)

(e) x (x + 9) (f) y (3 − y) (g) b (b − 4) (h) p (5 + p)

(i) a (b + c) (j) x (x − y) (k) p (q − r) (l) a (a + x)

(m) 4 (2a + 5) (n) 7 (3y − 4) (o) 2 (12x + 11) (p) 9 (4c − 7)

2. (a) 2a (a + 3) (b) 5x (x − 8) (c) 10y (3 − y) (d) 3t (t + 6)

(e) 3x (2x − 9) (f) 2y (7 − 5y) (g) 4b (3b − 8) (h) 5x (5x + 4)

3. (a)    )3)(3( +− aa (b)    )2)(2( +− xx (c)    )9)(9( +− pp (d)    )5)(5( +− cc

(e)    )1)(1( +− bb (f)     )4)(4( +− yy (g)    )5)(5( +− mm (h)    )3)(3( +− aa

(i)     )6)(6( dd +− (j)     )2)(2( qq +− (k)    )7)(7( ww +− (l)     )8)(8( +− xx

(m)   )29)(29( gg +− (n)   )6)(6( ywyw +− (o)    )12)(12( +− aa (p)    )9)(9( hghg +−

(q)   )7)(7( yxyx +− (r)  )43)(43( dcdc +− (s) )32)(32( qpqp +− (t)    )10)(10( cbcb +−

4. (a)    (b + 3)(b + 4) (b)    (x + 9)(x +5) (c)    (s + 3)(s + 8) (d)    (y + 7)(y + 4)

(e)    (b + 3)(b + 3) (f)    (c + 6)(c + 7)       (g)   (a + 8)(a + 4) (h)    (y + 4)(y + 2)

(i)    (x − 1)(x − 5) (j)    (c − 4)(c − 2) (k)    (y − 3)(y − 7) (l)    (b − 6)(b − 8)

(m)    (x − 5)(x − 2) (n)    (s − 8)(s − 5) (o)    (y − 2)(y − 9) (p)    (a − 4)(a − 4)

5. (a)    (x − 1)(x + 5) (b)    (a + 3)(a − 7) (c)    (t − 5)(t + 4) (d)    (y + 8)(y − 4)

(e)    (c + 2)(c − 7) (f)     (x − 6)(x + 1) (g)    (b − 2)(b + 9) (h)    (p − 10)(p + 2)

(i)     (y − 8)(y + 7) (j)     (z + 4)(z − 6) (k)    (x + 4)(x − 7) (l)     (a + 2)(a − 15)

(m)   (c + 5)(c − 4) (n)    (p − 7)(p + 1) (o)    (b + 10)(b − 5) (p)    )6)(3( +− xx  

Formula (1)

1. (a) 56=T (b) 8=P (c) 20=R (d) 12=z

(e) 20=k (f) 417 ⋅=R (g) 6=P (h) 33 ⋅=y

2. (a) 32967 ⋅=V (b) 020 ⋅=R (c) 45=v (d) 1400=E

(e) 294 ⋅=A (f) 72=v (g) 810=s (h) 7536=A

(i) 375=P (j) 041055 ⋅=A (k) 256=e (l) 270=h

(m) 2=F (n) 16=s (o) 828 ⋅=a

Formula (2)
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1.          a.      x = y − 3        b.      x = y + 5        c.      x = y − a        d.      x = y + b

             e.     
3

y
x =              f.      

10

y
x =            g.     

k

y
x =              h.     

a

y
x =

             i.      x = y − 3p       j.       x = y + 5t       k.    
2

1−
=
y

x          l.     
3

7+
=
y

x

            m.    
7

4ay
x

−
=      n.    

4

3by
x

−
=   o.    

10

8−
=
y

x

2.          a.     
a

by
x

−
=        b.    

m

cy
x

−
=       c.     

s

rt
x

+
=        d.      

q

rp
x

2−
=

             e.     
f

nm
x

3+
=      f.     

c

ba
x

−
=       g.     

m

kh
x

−
=      h.      

c

bd
x

3−
=       i.     

h

gkc
x

−
=

3.          a.     
4

P
l =              b.     

R

V
I =            c.     

D

S
T =           d.      

l

A
b =              e.     

π

C
d =      

             f.    
T

G
U =             g.      

a

uv
t

−
=        h.     

2

2bP
l

−
=     i.       

x

mH
y

5−
=

4.          a.     
y

x
3

=             b.    
d

c
x =             c.      

m

y
x =            d.    

s

a
x

2+
=

             e.     
w

z
x

1−
=        f.      

a

cb
x

+
=  g.     89 −= ax       h.     x = 2k + 5

             i.      x = 3 − 4p     j.      
1

2

−
=
y

x        k.     
7

6

+
=
z

x        l.     
kh

m
x

−
=

5. a.
a

uv
s

2

22 −
= b. asvu 22 −= c. 2r

V
h

π
=

d.
h

V
r

π
= e. A = π r2 f.

6

)3( 2−
=
L

a

g. p = 4k2 − 4 h.
z

tx
y

4

2

= i. 2)2( ar

x
b =

j.
yx

st
A

3( −
= k.

2

23

A

yAR
x

+
= l. 2)(1 nan −=

m.
dt

t
n

−
= n.

21

21

rr

rr
R

+
=
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