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Thebase setB) of numbers for this question is:
B=¢{3 -2 -1,0,1, 2, 3, 4, 5}

Which of these numbers can be used instead of the letters to make the statements
a) 54 + = 34 b) -3+x =4 c) yisdivisible by 3
no solution in base set y=-3,0,3
d 3+z< 9 alofB e) -—-26xt=2
t=-3, -2, -1

true?

Which numbers in the givemase se{B) can be used instead of the letters to make the

equations true?

a) x-9 =3 x=12 B = {whole numbers}
by y+8 =7 y=-1 B = {0, 1, 2, 3, 4} none in base set (B)
) z-6=6-z z=6 B= 51 52 6 65, agﬁ

373 "3 3
d 3+t x3 = (3+)x3 B ={-2 -1,0, 1, 2, 3, 4, bpt possible
e) 3xt+3=(+1)x3 all B = } 7, —3%), — 0.21, 0, 0.375, 6%@ possi
) 4xu-2=u+10u=4 B={1 4 9 14
g) [v+3]|=v+3 y>-3 B={5 -4 -3 -2, -1,0, 1, 2, 3}
h) W+1)x W=2) =0 B={3 -2 -1,0, 1, 2, 3}

w=2orw=-1

v

)=a

e

Which numbers can be written instead of the letters to make the statements true?
Solve the equations and inequalities in your exercise book.

a) a+b =b+aanytwo numbers b) x—(-4) = 21x=-1.9

c) yx(-5) =30y=-6 d) 2x (x+1) = 2x x+5 not
possible

e) U—-2)x3 =-6+3xuanynumberf) 44+z<11z>4

g uxv=vxuanyuandvnumbers h) t-32=22xt (<-3

Write an equation about the relationship between the given data. Solve the equatio
then check your result in context.

a) | think of a number. If | subtract 8 from 3 times my number, the result is 19.
What is my number?3x-8 =19 3x=27 x=9

b) Ithink of a number. If I divide my number by 5, then subtract 11 from the

quotient, the resultis 8. X
. --11=8 F==19 =
What is my number? 9 5 x=95
c) |think of a number. | add 28 to 4 times my number, then divide the sum by 4.
| subtract my number from the quotient and the difference is 7.
What is my number? (4x +28)+4-x)=7
X+7-x=7
Page 141 x can take any value
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a) Complete this table.

x |-3|-2-1) of 1] 2| 3] 4] s| s
2xx-1|7 5|3 |11 |3]|5]7|9 1]
2x-1
b) Solve the inequality % x—1 < 5, if thebase sefs: (2x-1<5 = x<3)
i)  the set ofntegers (Z i)  the set ofnatural numbers (N)
X<3,XE x<3,xeN ie. x=1

iii) the set of all the numbers that you know. (@ional numbers)
x<3, xXEQ

2,1,0

Write a formula about the relationship between the data for:

a) the area of a rectangle with sideandb ab

b) the perimeter of a rectangle with sideand f _ _2(e + 1) ___ _

c) the area of a square with sitle _ _C?

d) the perimeter of a square with side 4t _

e) the area of a square with diagoeal 3

f)  the surface area of a cube with edgc® __ ___ __

g) the volume of a cube with edge- - a_

h)  the volume of a cuboid with edgasb, ¢ @bc________

The difference between two numbers is 19.

a) What is the other number if: ) the smaller numbex is
i)  the greater number ig?

y-x=19

b)  Write the sum of the two numbers using only one letter, 2x + 19

c) What are the two numbers if their sum is 40?
x=10.5 y=29.5

A natural number is 3 times another natural number.

a) If the smaller number ig what is the greater number®y
b)  Write the sum of the two numberSy + y = 4y
c) Calculate the smaller number if the sum of the two numbers is 32481

In a box there arb apples. In a second box there are 7 apples moré thizna third
box there are 5 apples less tlian

a) How many apples are in each bok™ (7 + b) + (b-5)=3b + 2
b) How many apples are in the 3 boxes altogeth@y? 2

c) How many apples are in the first box if there are 77 apples3b + 2 =77

in all 3 boxes? 3b=75
b =25
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Solve the equations and check your results.
a) X+27 = 11x=8.3 b) -62+y =8=92 ¢) z-(-3)=-2-5

d 2x3=24-3 o u+(3) =6

2 . 6_gh (4)+v=6v=-T

Solve the inequalities.

) 070, .5 b>L
a) a+(-5) <-13 a<-8 b) b_D_ED > 15 18
2 1 35
c) c—(+63)< —17C<46 d) d+§>—2:1 d>-19
Write an equation about the diagram. Solve the equation by changing the sides eq
@ Follow the steps.
a5t el
| @@| | @ | X+17 = 2x+1
| T l x=16
5103 _
| @@ o @ | 17 = x+1
| T | x=16
[(51®@q @ )
L 51®@@ 0=
| - | x=16

ually.

Write an inequality about theatjram. Solve the inequality biaanging the sidesqually.

Follow the steps.
&@@@ |/)NA@/)N/>N| ollow the steps
| @@\% y+7 > 4y+1
0=y<?2
OO® |AAA@|
@@% 7 > 3y+1
0=y<2
OOO® | /%/%/% |
0=y<2
AN
0w — S

0<y<2

Draw diagrams to help you solve this equation. Xx8-2 =x+6
3X-2=Xx+6=2x=8=
Page 143 x=4
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Write each operation using abbreviations (e.g. 'a’ instead of 'apricots') then do the

operation.
150a + 5 = 30a
a) 140 apricots + 27 apricots — 52 apricots b) 150 apples- 5
140a + 27a - 52a = 115a 4
c) 83 boxesx 3 d) 63 stamps 9 stamps e) — of 84 potatoes
83b x 3 =249b 635+95=7 7

4 -
f) 4 apples + 10 apples + 5 bananas — 2 apples — 4 bananas 7X 84p = 48p
4da+10a+5b-2a-4b=12a+b

Study the diagram to help you understand the equation. Solve the equation and ch
the result. (The first step is given.)

OO®o 2 | oepeREE _
--- 54 -3x x=6x x-18
DOOVD = OVOF N
Sov0 5"
. ® 72 3% x = 6 x
OOO 3300 01 © IR

!
!
!

P
®E

72 =9x
Write an inequality about the diagram. Solve the inequality and check your result b
filling in the table. 2y +3=3y-7 32y-7
@ y-7<3
OO0 = %@ =1 5 v 10
LHS RHS

y ~1| o | 3| 7| 9| 10| 11| 16
Left side (L) 1 3 9 17 | 21| 23| 25| 35
2
>

Right side (R)| -10 | -7 14| 20| 23| 26 | 41

L>R > > > > = < < 0 <

Solve the equations and check the results in your exercise book. By+3=2y+09

a) 5xx=2xx+12XT2XH12 By 5xyi3 = 2xy+9 3§ 6

x=4 2
c) 4%xz-5=10+(4z-5=10-z d) 45-d =25
z=3 (not possible)
e) X+5=8 X _ 45 -25=20
4 4_3
- x=12

We weighed out equal packs in kg. What can you write about the mafsopne pack?
Show the possible values for each pack on an appropriate segment of the number

a 7xm+1<227m=s21 0<ms3b) 4xm+32 > 12xm

) 205 < 5 +9 < 39 4dm + 32 >12m
c . X m 6<m<55
20.5<5m+ 2 < 32 32> 8m
8m < 32
27.5 < 5m < 30 0<mea

5.5<m<6 Page 144
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Write an equation about the relationship of the given data. Solve the equation, then

check that your result is correct.

a) | think of a number. If | add 4 to 5 times my number, the result is 39.
What is my number?ox +4 =39 5x=35 x=7

b) Ithink of a number. If I divide my number by 2, then add 7 to the quotient, the

result is twice my number 1
y S+7=2x 1mx=7 x=4%

D

What is my number?

c) |think of two numbers. Their sum is 27 and their difference is 5.
What are my two numbers® * ¥ =27  X-y=5

(y =11, x=16) x=5+y bS5+y+y=27
Write a formula about the relationship of the given data. h
. : : bxh)+2=—
a) Theareaof a triangle with bask and heighh: . ( X .) ______ 2
b)  Theperimeter of a regular octagon with side J8a

c) Thesurface areaof a cuboid with edges h,andc; . 2(@btac+cb) . . ..
3
d) Thevolume of a cuboid with edges, 2a and &: .2@x3axa=6a

2 2 2\ —
e) Thesurface areaof a cuboid with edges, a and a: 2(2a +2& +&)=10a

Solve the inequalities. Check that your solutions are correct. ~ © t4z ?)
c2
a) a—(-4) > -2 by 24(-b) <3 Q) cH(+d) > +4
a+4>-2 5> 5 10 c>0
a>-6 b=1p _1 :
Solve the equations and check your results. 2z 4 %78
_1
a) x+6.2 =093 b) -37+y =5 C) ZXZ:lz‘g
x=3.1 y=87 4
d 3xa =a+5 e) 5xb+2=3xb-8 g S_p=3g% 4
3
3a=a+5 5b+2=3b-8 3
2a =5 2b =-10 ¢ =30
a=25 b=-5
The relationship between adult shoe sizes in Eufgpar(d in the UK () is:
E=2xy+&
4 4

a) Fillin the table.
U|3|4|5| 6| 7| 8| 9| 10| 11| 12|

Elsssl |38 405 443| 445.5I g
36.75 = 3925 417 44.2 46.7

b)  What is the nearest shoe size in the UK to each of these European shoe size
i) 406.5 i) 385 i) 4510.5 ifthere are also half sizes in the UK?
Page 145
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o =b-1
Solve the equations and check your results. 9
1 oot 5o 21 4b=9b-9
- 2 40 7 4 9 4
a) 2xa+a_4—038=42_3 a=z5 b bx§—b—1 b=z =17
c) 35+c=14 c=1325 d 7x(d-2) =d-2 7d-14=d-2
d=2
e) ([4-e x5 =-5xe+20 f) 6><f—3><f:§+f><3
20-56=-9e 420 @ or 6f-3f=3 +3f  not possible
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Gerry Giraffeeats the same amount of leaves every day.

His keeper told the other keepers in the zoo that:

X
three of Gerry's daily portions plus five kilograms are less
than 29 kg, but 3x +5< 29 x<8

. five of Gerry's daily portions plus 4 kg are more than 34 kg.
5x+4>34 x>6
What could be the mass of Gerry's daily portion of leaves?

a)  Write two inequalities about the portion of leaves.

b)  Solve the inequalities and note the values which rhakteinequalities true.
6<x<8 The mass of Gerry's daily portion
c)  Write your answer in a sentence. of leaves is between 6 kg and 8kg.

Show the relationship among the data by writing an equation. Solve the equation and

check the result in the given context.

a) One fifth of a barrel is 20 litres less than the capacity of the whole barrel.
What is the capacity of the barrel?:_)_ x=x-20 x =25

b) On Monday, a shop soldkg of honey. On Tuesday it sold 11 kg more than on
Monday, and on Wednesday it sold 5 kg more than on Monday.
. (x?]+(11+x)+(5+x)=3x+16_
How much honey did the shop sell on each of these days if the total amount o
honey sold was 220 kg? 3x =220 -16 68, 79, 73 kg
3x =204 M T W

c) Inone container there is twice as much water as there is in a second container.

2X X
If we took 30 litres of water out of the first container and 12 litres of water out
the second container, both containers would hold the same amount of water.
2x-30=x-12

How much water is in each container? Y =18

36 litres and 18 litres

d Let ® mean £1,[=1 mean £1 and~—] mean an £kanknote in an envelope.

£1  -£3 2x
Betty has: @ [=1] [=1] =1 =~ [—] 2X-£2

Larryhas: @ @ @ @ @ @ @ @ @ [~ £8+x

£9-£1+x
If Betty has the same amount of money as Larry, what value of banknote is in
each envelope? 2x-2=8+x
x=10x
=£10
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Thebase sefs the set of natural numbers. (N)
Write an equation or an inequality, solve it and check your result.

Which number am | thinking of?
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a) |add 5 to 3times my number and the result i$63.5 =53, 3x=48, x=16
b) | subtract 18 from 7 times my number and the result is726918 = 269, x = 41
c) | subtract 4 times my number from 7 times my number and the result i3)158.x =156
d) ladd 6 to5 times my number and the result is less thaﬁ’?i.g Z 26 X+ 52
e) The difference between 7 times and 5 times my number is greater than 50.
7x-5x=2x 2x>50 x>25
Solve each problem in two ways, with and without an equation. 2 !
2x = 14 X=7 147
a) Daffy Duck is twiceas old aPonald Duck If the sum of their ages is 21 months
how old isDaffy and how old iDonald?  3x =21, x=7
14 months 7 months
b) A 120 cm long stick is cut into two pieces so that one of the pieces is 30 cm
longer than the other piece. How long is each pie¢e?X * 30 =120
45 cm and 75 cm 2x =90, x=45
c) Liz has twice as many marbles as Julia. If Liz gave Julia 10 marbles they would
both have the same amount. How many marbles do Liz and Julia each have?
2x-10=x+10 x=20 2x=40 Lizhas 40 marbles, Julia has 20.
Solve the problems by writing equations. ; 37 + x = 25
a) Joe's bank balance is £37. Joe's and Charlie's bank balances add ug fo 75,
i)  Explain how this is possible£-12 in debt
i) How much money is in Charlie's account®-12
X
b) Claire's bank balance is £2.50. Claire's and Mike's bank balances add up to £31.
. N £2.50 + x = £31
How much money does Mike have in his accou£n£’§ 5
c) Colin's balance is £4.50 less than Pete’s balance.x + (x - £4.50) = £2.20

How much do they each have if th)é sum of 2x =£6.70

their balances is £2.207? ) x=£3.35
Peter has £3.35 and Colin has -£1.15.

100 - 30(
-100 + 40

a)
) + 2x
0 + 3x

b)

Solve the problems by writing equations.

Alex has £100 in cash, is £300 in debt and has two savings bonds of equal value.
Ben is £100 in debt, has £400 in cash and has 3 such savings bonds.

If Ben has 3 times as much money as Alex, how much is a savings bond880ah?
Adam has £100 in cash, is £300 in debt and has a savingstmnd300 + x

Matthew has £500 in cash, is £100 in debt, and also has a saving§®®nd.00 +
Norah has £100 in cash, is £200 in debt and has two savings H6Ads200 + 2x

If the sum of the two boys' money is greater than twice Norah's mgney, oo
how muctcan one of their savings bonds be worth? savings bond < £200

Pas
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Solve the equations and inequalities. Check your results.

2 _ 7 3 .3 6 3
a x-—=— __11 b - > _y2y>—~ ¥z
) 5 10 X710 ) YTy T Y 4
s 1 2, .6 6 30_6_3
© grusut usu D 3*' 73 30%20720710
e) 02x v+085< 17 x v—08  f) w+03 =0 w=-03

v 1.1

Write an equation for each question. Solve the equation and check your result.

a) Brian said, "If | add my number to a quarter of my number | gét'lZ
What is Brian's number?x + 7= 12.5 §x =125  x=10

b) Tom said, "If | add a quarter of my number to half of my number | get the sam
result as if | had taken 2 away from 4 fifths of my number."
WhatisTom'snumber?%+g=ix_2 2—x=45—x-2 x =40

c) Two identical bottles contain 2.2 litres of squash altogether. One bo%tlmit
and the other bottle isg full. How much squash is there in a full bottle?

2X+4_1X=2_2 x =1.5 litres

3 )

¢

Write an equation for each question. Solve the equation and check your result.

a) 130% of a number is the same as adding 10.8 to 35% of the number.

What is the number? 130, = 10.8 + 35x 216
' 19
b)  Lilly has £150 in her purse. This amount is £60 less than 1 sixth of all her mo

X=

How much money does Lilly have?50 =% -60 x=£1260

X
c) | am thinking of a number. When | subtract 5 thirds of my number from the
number itself, then add% to the difference, the result isl.

What is my number? o 1._ I
x=1 X-3%X-27-6

Solve each problem with and without an equation,
gXxt 2=x-17

a) Tim has covereéé3 of his planned route plus an additional 2 km.

) ic Tim' 2
He still has 17 km to go. How long is Tim's routxe.= 30.4 km

b)  Belinda spent half of her money plus another £40. Then she spent half of
what was left plus £40. Her money has just run out.

How much money did Belinda have at first?£240

ney.
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Solve the equations and inequalities in your exercise book. .
x>-3 X=-
a) i) 37xx-24<4X%x+12 i) 37xx—-24=49xx+12

i) 3.7 xx-24 > 49 x+12 x<-3

x<-2 x=-31
D) ) S4x<-2 iy Six=—21 iy Sixs_2 xs
1410 14 14
0 i) 3xx—(-10) < 20 i) 3 x—(=10) = 20 3x+ 10 = 20
i) 3 x x—(=10) > 20 10 3x =10
) ( ) 3x+10> 20 X>§ X=1?E)

Solve the problem with or without an equation.

Two cities, A and B, are 105 km apart.

A cyclist starts from A and cycles to B at a steady speed of 15 km per hour.
At exactly the same time, another cyclist starts from B and cycles to A at a steady s

of 20 km per hour.

_ ) after 3 hours ) _
a)  When will the cyclists meet? b)  Where will the cyclists magt®m from

A after 7 hours city A

c)  When will they arrive at their destinations
B after 57

Town A is 288 km from town B.

Cindy leaves A at 08:00 and drives at a steady speed of 48 km per hour to B.
Dan leaves B at 10:00 and drives at a steady speed of 80 km per hour to A.

a)  When will they meet each other? b)  Where will they meet each other?
They will meet at 1130 hours. 168 km from city A

c)  When will they reach their destinations? "% ,W'" arrve at 1400 hours
Dan will arrive at 1336 hours

Solve the problems by writing equations.

a) Piggyruns off at a speed of 5 metres per secdivdo seconds lateDoggy
chases Piggy at a speed of 7 metres per second.
When and where wilDoggy catch up witlPiggy? after 7 seconds, 35 m
b) The area of a rectangular garden is 130 m
If its length is 7.5 m, what is its width?150 + 7.5 = 20 (m)
c) The perimeter of a rectangular garden is 55 m and its length is\2hat.
isitswidth? 55_-20-20=15 widthis15m—=+2=75m
d) The area of a square garden is 196 how long is each side?4 m
e) The perimeter of a square garden i%ﬁﬁ. How long is each side?5.2 m

f)  The surface area of a cuboid is 58°crits base edges are 4 cm and 2 cm.
What is the height of the cuboidReight = 3.5 cm

g) The volume of a cuboid is 28 émlts base edges are 4 cm and 2 cm.

31
14

peed

What is its height? height 3.5 cm
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Write an equation for each question. Solve the equation and check your result.

a) Russell said, "If | add half of my number to a quarter of my number, | gzet' 10

1
What is Russell's number?i + % = 34X 102 x=14

b) Margaret said, "If | add two thlrds of my number to 5, | get the same result as
subtracting 10 from my num?
Zx+5=x-10 x =45

What is Margaret's numberd

c) Liz said, "If | divide my number by 10 and then add 10, | get the same result as

dividing my number by 5 and adding 5y
What is Liz's number? 10+10=5 = +5 x =50

City A'is 350 km from city B. A train leaves A at 09:00 and moves at a steady spee

of 125 km per hour towards B. Another train leaves B at 10:00 and moves at a steady

speed of 100 km per hour towards A. _
1100 hours 250 km from city A

o

a)  When will the trains pass each other? b)  Where will they pass each other?

c) At what time will each train reach its destinatiorain from A: 1148 hours
train from B: 1330 hours

. . 240=x+(x+20)+(x-20

Solve the problems by writing equations. Xx =80 ( )+ )
a) A 240 cm length of wire was cut into three pieces. The shortest and longest

pieces were each 20 cm longer or shorter than the third piece.

What was the length of the third plece of wil&Tm

3x
b) Sara has 3 times as many sweets as Louis. If Sara gives 8 sweets to Logis,t

will both have the same amount. 8How maétlny gweéats do they each have? . is =
X+ X = =

henowhasonly£2.x-(§ +()—2( +2)+g)=2

£16
How much money diGeorge have at first’?7 1
X-(F+3+5)=2 x-gx=2 gx=2 x=16
Solve these equations and check your results. 1
___ _12 b=14 2c+4=3 c=-§
a) &A[+22=129"5 b 42+b=3 ¢ 2x(c+2) =3
d) 2d+5d:31+% e) g—2+9:e+15 ) f2=fx111
ag=1 4=1 e=5 f=111
2 8
Find a rule and fill in 1000 Rule: Multiply bricks adjace
— the missing numbers. 75 T to each other to give
133 the product above.
37.5 2 6 %
1875 2 | 1 |6 2

D

Page 150
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had left on Tuesday. After spending haIonf the money he had left on Wednesday,
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If the statement is true, write 'T' in the box and if it is false, write 'F'.

a) Acuboid has 8 vertices, 6 faces and 10 edgesdges F
b)  Everycube has 6 faces, 8 vertices and 12 edges. T
c) Adcircle is a 2-dimensional shape. T
d) Aline segments a 2-D shape. F
e) Every cuboid is grism. T
f)  Any prism is a cuboid. F
g) If the diagonals of a quadrilateral are equallaisdcteach T
other, the quadrilatergl is a rectangle.
h)  If a quadrilateral hag 2 N\pes of symmetry, it ihambus. F

Construct ansoscelegrjangle whigh has a base side of 5 cm:

a) and its other twp sides are 3\cm long
\ and the angley at its base B8 d)
3 cm 0

75° 75

These triangles are made upcohgruenttriangles. The triangles in b), d) and e) are
isosceledriangles.

e.g. For a), b), ¢), d) and e), the central
triangle is similar to the large triangle. The four
small triangles are similar to the large triangle

that encloses the triangles.
Three parallelograms can be seen.

The ratio of the areas of the large triangle and each small triangle is 4 : 1.
For f), the ration of the areas of the large triangle and a smallest triangle is 9 : 1.

Mark the midpoints of the sides of each quadrilateral and join them up in order.

Write the names of the polygons you have made.

rhombus square parallelogram rectangle
| f) Z@ | )@
rectangle parallogram parallelogram
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Reflect each shape in the givemirror line. Use a ruler and a pair of compasses.

C

a) A | A b) c)
D B C K
B

B cC|C B D

A

e e e
K

A

Draw themirror line in the correct place for each shape and its mirror image

\
\
N
. 1
>B
L.
.

Which shapes are symmetrical? Draw the lines of symmetry where appropriate.
Write the number of lines of symmetry below each shape.

b) c) d)

a
0]

e) f) 9 h) i)
K e <
3

a) Draw the path of the  b)

billiard ball after it has
rebounded off the edge

of the billiard table.

We want the blachilliard ball to hit thewhite ball
after rebounding off the edge of the billiard table.

Draw the path it should take. Explain why you drew it.
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a) Measure the length of segment AC and mark A' omatye
so that it is the reflection of Ain C. _/(‘;/)i
b) Complete the statements.

i) AC [=] CA i)  Cis the midpoint of AA" .

Reflect triangleABC in point O.
Use aruler and a
pair of compasses.

Translate quadrilateral ABCD in the direction, and by the distance, shown by the arr

Use a ruler and a pair of compasses.

b \

A C
A B
D B
Rotate point A around centre O b§0° anticlockwise. A o
60’
A
Rotate the shape around centre O &/ clockwise
Use a ruler and a pair of compasses
(and a protractor if you wish). D C
@]
- _E
A B
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Complete the statements about the diagram.

a) OTisa of the circle.
b) Oisthe of the circle.
C) ABisa of the circle.
d) Line segmentCD is a[ segment | of the circle.

e) The smaller shape EOF ig asector | of the circle.
fy Thecurve EFisal arc | on thecircumferenceof the circle.

99 UOEOF(=a)isthe| cCentre | | angle | ofthe smaller sector EOF.

h)y Line CDis an| secant |of the circle. i) tisa tangent | to the circle.

This semicircle has a radius of 5 cm. A, 2
The length of its curved line & 5

a) Measure the length of Aj
the two broken lines:

Al A3 A5 A7 A9

. (3.8cm).15.2.cm "2

AL A A LA

(1.95.cm) 15.6 cm A, d = 10cm

b)  Write the lengths of the curved ling,and the two broken lines in increasing ordes. 2

c) Ifthe ratio of thecircumferenceto thediameter of any circle is about 3.14, what is
the length of the curved line of the semi-circld®.7 cm

d) Compare the lengths of the 3 lines and write their ratio.
15.2:15.6 :15.7 =152 : 156 : 157

If the circumference of a circle with diameter 1 unit is about 3.14 units, calculate the

circumference of a circle which has:

21.98
a) alcm diamet3e'r14 cm b) a7 cm diameter m c) almdiangktef m

d) ab5mdiametet5.7m €) alcmradui@88cm f) a3cmrad®is$4 cm
g0 almradius6.28m h) a2mradidg.56 m

If m = 3.14, calculate the circumference of a circle which has a:

a) 10 cm diameter i) 8 mradius Cc) 4 mradius d) radius
31.4 cm 50.24 m 2512 m 21r=6.28r

Write the length of the circumference of a circle using its:

a) radiusisllcm b) diameteris2.5m c¢) diamealerigd) radiusis.

25T m
221 Ccm Page 154 ™d 21r
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If the statement is true, write 'T' in the box and if it is false, write 'F'.

a) Everyisosceles triangldas angles 060°. F
b)  Norectanglehas adjacent equal sides. F
c) Thediameter of a circle is twice the length of its radius. T
d) Thecircumferenceof a circle is its radius multiplied bx. F
e) There is g@rism which has congruent faces. T
f) A square-basedyramid has 5 vertices, 5 faces and 8 edges.T
s)] If the diagonals of a qqadrilatgtzihecteach other at T
right angles, the quadrilateral isteombus.
h)  Atangentto a circle can touch the circle at more than 1 poiE

a) Construct aeltoid which has adjacent sides 3 cm and 4.5 cm long and the angle

between the two 3 cm sides45°. Label its vertices ABCD.
b)  What length are its diagonals?2bout 7.1 cm and 2.3 cm

c) What other information could have been given in a) to
enable you to construthe deltoid? lengths of

d) Draw an axism, andreflect the diagonals
deltoid inm. Label its vertices AB'C'D'.

e) Mark a point, P. Rotate theirror imageby 90° around P.
Label the vertices of the rotated deltoid A"B"C"D".

f)  In what other way could ABCD have been transformed to A"B"C"D"?
Rotation of 270° (anti-clockwise) around P

If the circumference of a circle with diameter 1 unit is about 3.14 unis 1),

a) calculate the approximate length of the circumference of a circle which has:

i) alb5cmdiameter i) a3.5cm diameter i) radiug Bnits.
4.71 cm 10.99 cm 59 1576 units
b)  write the length of the circumference of a circle using its:
i)  diameteris 8.9 cm i) radiusis1.62cm c¢) radiusis 0.5cm.
8.9m 3.241 m

A farmer has 200 m of fencing to construct a rectangular pen for his sheep.

a)  If he wants to enclose as much grass as possible, what dimensions should he
50 mby 50 m =2 500 m

b)  The farmer thought of using a long straight stone wall for one side of the pen.
What dimensions could he now use to enclose the greatest area of grass?
0 m by 100 m = 5000 m

c) Whatis the ratio of the two area§dlve your answer as a percentage
2:1 200%

Draw 3 different nets for square-based ©-9-
pyramid.
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Write below eaclpolygon its perimeter and area.

a) b) C) 5cm d)
8cm 3|cm
a
12 cm 8cm u

P = 40cm P = 4a P =18cm P = 4u

= 96 cm? A:);_y A =12 cm? A = 17

Write below eaclpolyhedron its surface area and volume.
a) 1cm b e c)
3cm b
5cm a X

A = 46cm A = 2(ac + bc+ ab) A = 6x
V = 15cm3 V = abc V= ()(x)(x) = x°

In the diagram, the points on the two sides are midpoints.

What part of the area of the square has been shaded?

1—of the square is shaded

4

In the diagram, the sides of the large square are 3 units long.

The sides of the large square have been divided into 3 equal part
and some of the dividing points have been joined up.

What is the area of the shaded squafe?4 = 5 (units?)

A wooden cube was cut by some planes. The cuts were parallel to two opposite fa

The sum of the surface areas of the pieces formed is 3 times the surface area of th
cube.

How many planes cut the cub&®?plane

Ces.

Imagine a cube built from 27 small 1 cm cubes.

The middle cube in each face is removed and E

so is the small cube at the centre of the large cube.

What is: 4
a) the surface area of the remaining sofid cnr

b) the volume of the remaining solid20 cm’
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The circumference of a circle with radius 1 unit is & = 6.28 units.
Colour an arc of the given length on the circumference of the circle.

Tt Tt Tt
a) m b) 3 © 3 d 2
&) T n Sn o) >n

a) Isthere a square in which the numerical value of its perimeter length (in cm) i
equal to the numerical value of its area (irf}@m4 cm by 4 cm

b) Is there a cube in which the numerical value of its surface area3jimscagual
to the numerical value of its volume (in M 6 cm by 6 cm by 6 cm

4

You have 6@ongruentsmall cubes and you want to build different kinds of cuboids

You must use all the unit cubes to build each cuboid.

(1,1, 60), (1,2,30), (1,3,20), (1,4, 15), (1,5,12), (1,6, 10), (2, 2, 15),
(2, 3,10), (2, 5, 6), (3,4, 5)

How many different sized cuboids could be built?10 different cuboids

The two regular octagons arengruent

Show that the two shaded areas are equal.
Each shaded area contains 8 congruent
right-angled triangles so the shaded areas are equal.

The shorter side of a rectangle is 2 units and each of its diagonals is 4 units.

a)  What size are the angles formed by the diagoné&lg?and 120°
b)  What size are the angles formed by the diagonals and the sidésshd 30°

In this right-angled triangle, the lines DA and EA divide €
the right angle CAB into 3 equal parts. D

DA is perpendicular to thieypotenuseBC.
E is the midpoint of BC.

What size are the acute angles of triangle ABG?and 60° A B
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1234

This number is in a number system which is based on a number less than 10.
We know that:

. when the number is divided by 2, there is a remainder of 1,

. when the number is divided by 3, there is a remainder of O,

. when the number is divided by 4, there is a remainder of 3.

What is the base number? 1236 =51 or 123, =27

a)  Number the days of 2004 in order. This is tlogttinal value.
Example: 1st of Januaryls 5th of Februaryis 31 +5 36, etc.

b)  Multiply each date in every month by the ordinal value of the month.
This is theiproduct value.
Example 11 April: 11x 4 = 44; 31 October: 3% 10 =310, etc.

¢) How many days were there in the year 2004 whepotti@al value and the

product value were equal?hey were equal for 31 days in January
and 1 day in March (30th) — 32 days.

| cut a rectangle into two parts by drawing a straight line. Then | cut one of the two
parts into two polygons by drawing another straight line. Then | cut one of the two
polygons by drawing another straight line, and so on.

After | had drawn 100 dividing lines, | counted the vertices of all the polygons | had
formed. | counted 300 vertices.

Is this possible?Give a reason for your answer. Impossible
After 100 cuts, there will be 101 polygons so the sum of the vertices is at least 303.

Prove that if all the natural numbers from 1 up to and including a number which has
units digit 5 (in aase 10humber system), the sum will be divisible by 5.

1+2+3+4+ 5= 15 sodivisible by 5.
1+2+4+3+--+15 =120 and divisible by 5, etc.

Liz started to write the whole numbers from 1 and now she is writing the 2893rd dig

Which whole number is she now writing?

1000

Fourequilateral triangles have been drawn, one inside the other.
The area of the innermost, smallest triangle is 1 square unit.

What is the sum of the areas of the 4 triangles?

1+ 4+ 16 + 64 = 85 (units®)
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The first 10 postive integers are multiplied together.

How many zeros are at the right-hand side of the produte zeros
3628 800

The first 100 positive whole numbers are multiplied together.
In the product, which digit is in the place value 24th from the right&ro

prOdUCt ~ 9.3 x 10157

Imagine that this fraction is simplified as far as possible.

1x2%x3%x4x5x6x7x8%x9x10 3x5x3x7x9x5
210 4

[2° means the product of 10 factors and each factor is 2.]

Which number will be the denominator of the simplified fractioh?

Imagine that this fraction is simplified as far as possible.

1x2x3x4%x5x...%98x99x100 Seelessonplan

2100

[2'® means the product of 100 factors and each factor is 2.]

Which number will be the denominator of the simplified fractioh?

Someconsecutivewhole numbers, from 1 to a positive, whole number which is great
than 1, are added together. 1,2,3,4,5....add

Which digit can be in the units place value in the syth?1, 3, 5, 6, 8)

Give a reason for your answer.
1,3, 6, 10, 15, 21, 28, 36, 45, 55, 66, 78, 91, 105, 120, 136, etc.

A new volume in a series of books is published every 7 years. When the 7th volum
was published, the sum of all the year numbers in which a book was published was
13 727.

In which year was the first volume in the series published?
1940

The whole numbers from 1 to 1999 are added together.
Is the sum the square of a natural numbes@m = 1 999 000

Give a reason for your answer 1 999 000 = 23 x 5% x 1999
so not a square number
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Write the perimeter and area below epolygon.

a) b) c) l‘Scm d) bi ib
3cm

4 cm a 6cm
P = 14cm P =2a+2b P =16 cm P=a+2
= 12 cn?? A= ab = 12 cm? A= axh

2

Write the surface area and volume below gagdm.

) —
a
10 cm b
a
A = ah

O

a

A 184cm2 §X2+2bC+aC A:232+4ab

ah _
V = 120 cn? V=95 xc V =2b

How many different cuboids could be built from 40 small unit cub&s@uboids
(All the unit cubes should be used for each cuboid.)

(1,1,40), (1,2,20), (1,4,10), (1,5, 8), (2,2,10), (2, 4, 5)

Thecircumference of a circle withradius 1 unitis 2x 7 = 6.28 units.
Colour anarc of the required length on the circumference of each circle.

51t

2T
4 C) —= d —

21 b) 3

These two squarestersectto form a triangle (shaded).
Can 2 squares intersect to form polygons with:

a) 4sidesY b) 5sideg C) 6 sid&s

d) 7sidesy e) 8sides f) 10 sidel?

In thismagic squargthe sum of the numbers in 10|26 6
each row, column and diagonal is 42.
Fill . 10 (14 {18
ill in the missing numbers.
22| 2|18
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Decide whether each statement is true or false and write T or F in the box.

a) Theproduct of two numbers can be less than each of the two number

b)  Thearithmetic mean of two negative numbers can be positive.

c) There is amsosceledriangle which has two right angles.

d) There is a positive fraction less than 1 which is equal tedtprocal.

e) Ifaproduct is zero, at least one of its factors is zero.

f)  If the areas of two triangles are equal, the triangles@mngruent

Q) The.re is a quadrilateral which is botheltoid and gparallelogram
but is not a square. rhombus

Frank, Charlie, Johnny and George went to visit their friend. The surnames of the
4 boys, in no particular order, are Little, Grant, Tailor and Miller.

Miller arrived first, then Johnny, then Little. George arrived last.

Each boy gave his friend a present. Miller gave a magic cube, Frank gave a pen,
George gave a bar of chocolate and Tailor gave a book.
What is the full name of each boy?

Frank Little, Charlie Miller, Johnny Tailor, George Grant

In a Canadian city, 80% of the population speaks English and 70% speaks French.
Every inhabitant can speak either French or English.

What percentage of the population can speak both languages?

Ten pupils took part in a mathematics competition in which 5 problems were set.
Thirty-five answers were handed in.

We know that there was a pupil who handed in only 1 answer, a pupil who handed
2 answers and a pupil who handed in 3 answers.

Show that there must be a pupil who answered all five problems.
(5),1,4,4,4,4,4,4,2,3=35

A Year 6 class of 42 pupils took part in a special Physical Education lesson. The pupils

could choose from basketball, swimming and gymnastics.

We know that 20 of them did swimming, 19 did gymnastics and 18 played basketba
We also know that 7 pupils swam and played basketball, 8 pupils swam and did
gymnastics and 6 pupils did gymnastics and played basketball.

How many pupils took part in all 3 sports?6 pupils

A shooting practice target is shaped like an equilateral triangle
and each of its sides 1 metre long.

If 10 shots hit the target, show that two of the shots mi "}

33= ¢
less than 34 cm apag. shots can be less than 3

34 cm, but not 10.
Page 161
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Complete tharithmetic laws. Try them with numbers if necessary.

a) a+(b-(+c)-(d) =a-b-c+d

b) (a-b)xc = ac-bc C) XXY+XX2Z= Xy+xz=x(y+2z)
d (@-p-c=2a:b O urwrviw et g=L ey
fy 2xf+3xf-4xf =2f+3f-4f g) 6t—4—-% = -/t
=f

axc _ g noatb _a b _ 1,44
N exe D ) c “ctc = g@rh)
. a C _ad-ch axn _ an

a_>= K = =
L e ) h n @
|) E‘xb:a m)E_C:i

b b bc

a_=c ac a. c_a_d_ ad

— — — ——==X== —
" 5*4" bd ) 574 b T ho

How is it possible to share 7 equal sized loaves of bread among 12 hungry people

without cutting each loaf into 12 pieces? 1 1 for each person = 7

Try to solve it using as few cuts as possible. 12
3 loaves are cut into fourths and 4 loaves are cut into thirds.

What is the smallest positive whole number which has units digit 6 and if we move
digit from the right-hand side to the left-hand side but leave the other digits unchan
we get 4 times the original number?

153 846 (for worked solution see lesson plan)

We multiply the digits of a 3-digit whole number, then multiply the digits of the prody

We can represent the number and the two products in this way:
6

1 4 4 1 6
ANOO,;, A0, O
The same shape means the same digit.

What was the original numbefxplain your reasoning. (see lesson plan)

We put £255 into 8 envelopes, seal the envelopes and write on each how much mao
contains. There is a different amount in each envelope.

Without opening any of the envelopes we cangaywhole amount from £1 to £255.

How much money is in each envelop%?] £9 £4 £8 £16. £32 £64. £128

this
ged,

ict.

ney it
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Solve the equations and inequalities. Check your results b@3eeset is in brackets.)

a x-5>-5 (2) x>0
b) (=3)x(@4xy)+8 < 2x(5xy+6) Q) -12y+8<10y+12 23> 4
-4 <22y. 2
3 xt 2 xt 5 5xt 28 y2-=
c -2+ ==+ t= 75 1
) 3 T Q) =175
3xv+5 (N) 3v+5=8
d 5 — =-4 3v=3
v=1

| have 18 coins (2 p and 5 p pieces) in my pocket.

If I had as many 5 p coins as | have 2 p coins and as many 2 p coins as | have 5 p coins,

| would have twice as much money as | have now.

How much money do | have?6 x 2 p + 2 x 5 p = 42 p altogether

Steve and a dog can be balanced on a seesaw by 5 equal-sized bo

The dog and 2 cats can be balanced on the seesaw by3 of 3
the boxes and the dog can be balanced by 4 cats.

How many cats are needed to balance Steve? i
six cats will balance Steve

The average age of the 11 members of a football team is 22 ye@iis= 11 x 22 = 242 (yrs)

When one member of the team was sent off because of a bad tackle, the average age of

the rest of the team was 21 yearsig x 21 = 210 (yrs)

How old is the player who was sent off§42 yrs - 210 yrs = 32 years old

If I had four times as much money as | have now, my money would be as much over
£1000 as the amount | have now is less than £1000.

How much money do | have?£400

A lorry and a car started from two cities at the same time and travelled towards each
other at steady speeds. The lorry took 6 hours to cover the distance between the two
cities and the car took 4 hours. (see lesson plan)

After what amount of time did they pass each other?
They passed each other after 2 hours 24 mins.

A matchbox contains some matches. If we double the number of matches then take
away 8, then double the number of matches left and take away 8 again, then do the
same for a third time, the box will be empty. (see lesson plan)

How many matches are in the matchboXRere are 7 matches in the box.
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Find a relationship between the corresponding values and complete the table.
Show the data in a graph in your exercise book.

1 2 .1 1 1

9 x|o|-1[7 2|5 |8|25|-4]5 [02] ]
v |o|=3 36| 2| 2|75]12] % |os|-3|
y = 3x x:% %:3 x £ 0)
o w32 § -4 3|55 el |4
v a8z 12|18 |2 6| %1 01
v=% (u=0) u=2% (v+0) ux v =4 v#0

Solve the problems. Think about the ratio between the quantities.

a) |If g kg of apples cost £2.40, what is the pricegokg of apples? £2

b) é kg of strawberries costs £1.50, including the cost of the punnet. If all punne

cost 10 p, what would you pay for 400 g of strawberries in a punnet?
£2.80 + 10 p = £2.90

c) When our car used15Iitres of petrol every 100 km, a full tank lasted for 864 km
46.08 litres
If our car had used37 litres of petrol every 100 km, how far could we have
46.08 + 7.2 = 6.4 (litres)
6.4 x 100 km = 640 km

driven with a full tank?

The big hand and the little hand of a clock coincide at 12 o'clock.

When will the two hands of the clock next be in a straight line?

12h 32 % mins

Dad could dig the garden in 2 hours.

His elder son, Benny, could dig the garden in 3 hours.

His younger son, Charlie, could dig the garden in 6 hours.

If they all worked togeth?r, how long would it take the three of them to dig the garde

5 +3+5 =1 t=1 hour

The ratio of the lengths of the sides of a right-angled triangle is 3:4:5.

If the area of the triangle is 24 émwhat is the length of each of its sides?
6,8 and 10
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Decide whether each statement is true or false and write T or F in the box.

a) If the areas of two rectangles are equal, the rectanglesragrient
b)  All equilateral triangles argmilar.

c) Thearithmetic mean of two numbers is always positive.

d) There is afsosceledriangle which has three equal angles.

e)  The diagonals of parallelogram intersect at right angleéfh°m1t_’us)

][] =[]

f)  If the areas of two squares are equal, the squarepageuent

Complete tharithmetic laws. Try them with numbers first if necessary.
b

a) (@+b)xc= ac+bhc b) (a+b)+c:%+€ (c # 0)
a _ C _ad+chb a_b ab .
) - t+t- = d —x—-= —= b #0
) Lty - (b,d # 0) ) %5 e =1 (@b=0)
a._ _a 1.1 _ a-b _a p (c #0)
e) b 727 pX37p @b=0) f) - T oo
1,1_4 _ 1
a)  Show thatwherx = 8 andy = 24, 1+$=% 8 T4 6

b)  Find other positive integersandy, which also make the equation true.
x=7 y=42 x=9 y=18 x=10 y=15

a) How many unit cubes were needed to make this cubddnit cubes
b)  What is the surface area of the cubdid?4 + 4 (2 x 6) = 56 unit cubes

c) What are the dimensions of a cuboid made
from 24 unit cubes which has:

i) thesmallestpossible surface are@ix 4 x 2 (unit cubes? )

i)  the greatestpossible surface area? x 1 x 24 (unit cubes? )

The length of each edge is one unit.

The sketch shows a wire frame in the shape of a cube. %

A spider starts at S and has to reach F. S

It can only gadown the vertical edges and cannot
go along any wire more than once.

a) What is the length of ishortestpath from S to F3
b)  What is the length of itengest path from S to F7
c) How many different paths are possible2 + 4 + 4 + 4 = 14 different paths
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Which is more, A or B? Circle the appropriate letter. (\/
a) 0.15timesAis 3300 kg. > 0.25 times B is 4000 kg.

47 22 000 kg 16 000 kg
b) —— of Ais 564 litres. > — of B is 605 litres

100 1200 litres 100 1100 litres
c) Ais75%of 900 m675m =  Bis 120% of 562.5 mg75 m
d) Ais 30% more than £5000>  80% of B is £5000.

£6500 £6250

MEP Primary Practice Book 6b ANSWERS

See Lesson Plans at http://www.cimt.org.uk/projects/mepres/primary/

Solve the problems and check your results in context.

a)

b)

c)

d)

£10 000 was put into a bank account with a yearly interest rate of 6.5%.

How much would be in the account after one year if the money was not togdleez0

How much money should we put into a bank account with a yearly interest of
6.5% if we want to have £21 300 in the account after one y&a®@ 000

If we put 1200 g of fresh meat on a barbecue, we would only get 780 g of
cooked meat to eat. What percentage of the meat is lost through coaigng?

One of the sides of a rectangle was reduced by 40%. By what percentage should

the adjacent side be increased so that the area of the rectangle stays the sam
~ 66.67%

Solve the problems and check your results in context.

a)

b)

c)

d)

The sum of two numbers is 76.8 and their ratio is 2 38.72 : 46.08
What are the two numbers?30.72 and 46.08

The difference between two positive numbers is 37.6 and their ratio is 4 : 3.

What are the two numbers? 1504 1128

The ratio of two angles in a quadrilateral is 2 : 7. The third anglé®isess, and

the 4th angle i$0° less, than the largest angle. o o
: : . 4 100 80 (=360

What sizes are the angles in the quadrilateral?

The ratio of the two shorter sides of a right-angled triangle is 7 : 5 and its area

8470 cn.

How long are these two sides?54 cm by 110 cm

The ratio of the lengths of 3 edges meeting at a vertex of a cuboid is 2: 4 : 5.
The volume of the cuboid is 320 ém
What lengths are the edges of the cuboidzm by 8 cm by 10 cm

e?

S

The perimeter of an irregulgentagonis 54 cm.
The length of its sides areintheratio 1:2:5:6:7:09.
Calculate the length of each sidd..8 cm, 3.6 cm, 9 cm, 10.8 cm, 12.6 cm, 16.2 cm
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a)  Write five numbers usingon-zero digits so that their ratiois 1:2:3:4:5.
Use each digit only once.

b)  Useall possible digits once each to make five numbersintheratio 1:2:3:4:

The perimeter of aisoscelesriangle is 36.8 cm. The length of the base side is
2 thirds of the length of the adjacent side.

a)  What length are the sides of the trianglé3.8 cm, 13.8 cm, 9.2 cm

b)  What is the ratio of the 3 sides?, . 4 :% _3:3:9

The ratio of two natural numbers is 3 : 2 and they are both multiples of 6. If we div
them by 6, the first quotient is 4 greater than the second quotient.

What are the two numbers?72 - 48

In a mathematics competition, 9 pupils got through to the final round. In the final
round, 6 tenths of the girls solved at least two problems correctly.

How many boys and how many girls reached the final of the competition?
4 boys and 5 girls reached the final

| have £2 in my two pockets altogether.

If I transfer a quarter of the money that | have in one pocket plus an additional 20 p
from the same pocket to the other pocket, | would have an equal amount of money
each pocket.

How much money do | have in each pocket?
£1.60 in one pocket and 40 p in another

ide

n

Sally owns a hotel. She has seen some material which matches the colour scheme in

her public rooms exactly. She needs Slofrmaterial to make cushions and drapes.
However, Sally has been told that when the material is washed, it shrilﬂi%sdﬂyts
length and byl% of its width, so she intends to wash the material before she uses it.

How many square metres of unshrunk material should she buy?
Sally should buy 57.6 m? of material

Which is more: 0.75 <  0.7500000625
3 3000001
3 or ?
4 4000001
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Freddie Foxdecided that in future he would tell lies on Mondaysdnesdays and
Fridays but he would always tell the truth on the other days of the week.

One dayFreddie said, "dmorrow | will tell the truth."

On what day of the week could he have saidjt3yrday (see lesson plan) A\

Is it possible for four whole numbers to have an odd number as their sum and an odd

number as their product? If so, write the numbers. If not, say why not.
Impossible (see the lesson plan for detailed explanation)

Five empty glasses and five glasses full of grape juice are standing in a row.

Y9 99999

1 2 3 4 5 6 7 8 9 10

How can you make the empty and full glasses alternate by touching only 2 glasses
Pour the contents of glasses 7 and 9 into glasses 2 and 4.

On an old, smudged sheet of paper we can see this writing:
72 barrels: 5 37.2 4

but the digits marke:  are illegible. What could the price of a barrel have been?
£537.84 + 72 = £7.47

Ben had to make a 4-digit number, choosing from the digits 1, 2, 3, 4, 5 and 6.
He was allowed to use a digit more than once.

~NJ

Ben wrote his number on a piece of paper and put it in his pocket. The rest of the class

had to guess Ben's number.

The first suggestion was 4215. Ben said that two digits were correct but only on
them was in the correct place-value column.

The second suggestion was 2368en said that again two digits were correct but only
one of them was in the correct place-value column

The third suggestion was 5525. This time Ben said that no digits were correct.

What do you think Ben's number could be?
Ben's number could be 4163 or 6314.

We know this information about a certain square and a certain rectangle.

. Their areas are equal.

. The perimeter of the square is 4 fifths of the perimeter of the rectangle.
. The long side of the rectangle is 4 times the length of its short side.

. The perimeters, areas and sides of the 2 shapes are whole numbers less thar

What could be the lengths of the sides of the square and the rectangle?

Square could be 2, 4, 6 or 8. Rectangle could be
1by 4,2 by 8, 3 by 12

Page 168 or 4 by 16.
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Can you pay a bill of £500 using exactly 12 notes which are £5, £20 or £50 notes?

Give a reason for your anSVVerimpossible, no combination of 12 notes will

make £500
(16 notes would work)

The square base of a solid wooden cuboid has 4 cm edges. The height of the cubc
3 cm. The outside of the cuboid is painted  48cm? (16 x 3)

If the cuboid is cut into 1 cm cubes, how many of the unit cubes will have:

a) 3redfaces b) 2edfaces c) Iedface d) naedfaces?
8 20 16 4

We marked the midpoints of the edges of a cube. Then we joined up each point to
next with straight lines and cut the corners off the cube along these lines.

The surface of the remaining solid is made up of triangular and square faces.
a) How many triangles and how many squares make up its surfatégngles

b)  How many vertices and edges does this solid hayeticies © SAuares

c) Draw this solid. 24 edges

extension (Euler's Theorem)

At Primary school, Peter was asked for a clue about his age. This is what he said.
The current age of my father can be written with two digits and his age when | was
could be written with the same two digits.

Father is now 32.

Peter was born when his father was 23.

Peter is 9 years old.

How old is Peter?

There were 25 cars in a car park. There were 3 times asResayltsasHondasand
twice as manyeugeotasFords TheHondaswere not the same colour.

How many of each type of car was in the car parkibndas, 12 Renaults, 6 Peugeots
and 3 Fords

Six bars of plain milk chocolate cost the same as 4 bars of fruit and nut chocolate g
5 bars of dark chocolate.

If we buy two bars of each type of chocolate, we are given change from £1.

What is the price of each type of chocolate bar? plain 10 p; dark 12 p;
fruitand nut 15 p

Draw a square, ABCD, with 2 cm sides. A B Ar =B
Draw a point P in the plane of the square so tha
these isosceles triangles are formed. N
ABP, BCP, CDP, DAP VoS
. . - - D ~ ‘\ -” -
Find more than one solution! P ¢ ¢
*r efc.
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Harvey put £500 into a savings account which had a yearly interest rate of 7.5%.

a) How much interest would be added to the account at the end of the 1st§éa®

b) If Harvey did not touch his account, how much would the account be worth at
the end of the 2nd year? £577.81

c) Harvey wants his account to reach £700 before he spends any of it.
How many years will Harvey have to wait before this happensyears

£717.81

A cuboid is made from 1 cm cubes. Its edge lengths are 2 cm, 4 cm and 5 cm.
If the outside of the cuboid is paintbllie how many of the 1 cm cubes will have:

a) 3bluefaces b) luefaces c) Iblueface d) ndoluefaces?
8 20 12 0

Colour these maps using the smallest number of different colours possible.

Adjacent countries must not have the same colour but countries with the same cola
can meet at a point.

f)

4

If x andy are positive integers, find as many values as possibiesgiody which make

this equation true. 1 . 1_1
X y 8

(x, y) can be (72, 9), (40, 10), (24, 12), (16,16), (12, 24), (10, 40), (9, 72)

Most bar codes on grocery products have 8 or 13 digits. The last digiésk digit,
designed to check that the bar code reader has read the number correctly.

For example, the last digitins5070 9274

is designed sothat3x (5+7+9+7) + ¥ (0+0+2+4) = @ddivisible by 10.

a) What is the check digit, for these numbers?
) 5008473d9) iy 5120173 (9) i) 8300 72a(0)

b)  The bar code reader reads a code as 5070 48@ie tfumber has been read

incorrectly, what could the real number have been?
50 704 828 or 50 704 927
Page 170
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We want to assign the numbers 1, 2, 3,4, 5, 6, 7 an
0 8SSig 1811 6l ]
to the vertices of a cube so that the sums of the two 1
numbers on each edge are all different.
Is this possible? E Fl ]
Give a reason for your answer.
See lesson plan for detailed DD ”””””””””” C D
explanation of why it is
impossible. ’
A B |
The numbers 1, 2, 3, ..., 10 and 11 were each written on a small piece of paper.

The pieces of paper were mixed up and put into two boxes.
Adam added the numbers in one box and Becky added the numbers in the other b

Becky said, "Isn't it interesting? The sum of my numbers is exactly six times the su
of Adam's numbers."

Adam said, "l think there must be a mistake in our calculations."

Is Adam correct?Give a reason for your answer.
Yes (see lesson plan for explanation)

Write the numbers from 1 to 12 in the twancentric
circles so that:

. eachinnernumber is even,

. the sum of theuternumbers is twice the sum of
theinner numbers.

See lesson plan for the other solution.

The members of a club rented a room for their meeting.

Ten members attended the meeting and they each paid the same amount towards the hire

of the room.

If another five members of the club had attended the meeting, everyone would each

have paid £10 less.

How much did it cost to hire the meeting roon¥800 (see lesson plan)

Ben picked some apples from his apple tree and put them in a box in his garage.
That day, Ben made an apple pie with one third of the apples in the box.

The next day he ate one third of the remaining apples and on the following day he gave

one third of what was left to his neighbour.

DX.

m

If 8 apples were left in the box, how many apples did Ben pick from the tree?
Ben picked 27 apples from the tree.
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The sides of a square are each divided into 4 equal parts.
Some of the points are joined up as shown in the diagram.

What part of the area of the whole square is the area of

the shaded part? The shaded part is 12—7 th

of the original shape.

What is the sum of the shaded angles?°

Explain how you worked out the
solution.

See detailed explanation
in lesson plan.

We say that two circles touch each other if they have
exactlyone common point. Q

How many circles which touch each of the 3 circles in
the digram can you imagine in the plane?

There are 8 circles. See lesson plan for
solution.

We marked 7 points on a plane and joined them up so that any two different points
are on a straight line.

When we had finished, we had drawn 14 different straight lines.

Show how the 7 points could have been drawn: 3 + 1 + 1 = 14

are

David asked his friend to guess how much money he had. He gave him this clue.

My money could be made up in 20 different ways using just £5 notes and £2 coins
it could not be made up with only £2 coins.

How much money did David have?  £495 (see solution in lesson plan)

but

What is the smallest, positive, whole number which gives:

. a remainder of 1 when when it is divided by 3

. a remainder of 2 when it is divided by 4 58 is the smallest
positive, whole
number that gives
. a remainder of 4 when it is divided by 6? these results.

. a remainder of 3 when it is divided by 5

Page 172



Holland
Line


MEP Primary Practice Book 6b ANSWERS

See Lesson Plans at http://www.cimt.org.uk/projects/mepres/primary/

A father gave £400 to his son. Another father gave £20&tson.
The two sons count their money and notice that they have £400 altogether.

How is that possible? Grandad gave £400 to Dad who gave £200 from the £400
to his son, so the dad and the son had £200 each.

A table with 3 legs will always be cross, the legs are the same lengths and
stable - but not necessarily level! so the table is stable.

A joiner worked on his own to mend the 4 legs of a large, heavy table. The table was

lying top down on the floor.

When he had mended the table, the joiner was not strong enough to lift it onto its legs.

He thought of a way of checking whether the table would be stable when it was the
way up by using two pieces of string. |ay table upside-down on the floor. Pin a
a) How could he have done it? length of string to the top of each pair of
b) If the table had 3 legs, wouid diagonally opposite legs. If the 2 lengths
need to be checked in the same w#ys2ring touch each other where they

right

We divided two numbers, 313 and 390, by the same 2-digit number. In each case, the

remainder was the same.
Which number could we have divided byt?l or 77 produce the same remainder.

Once upon a time, a king asked a farmer to work for him for a year and promised to
him 12 gold coins and a horse.

The farmer did not like the work he had to do in the palace and longed to be back in
farm. After 7 months he decided to leave his job and asked the king for his wages.

The king gave the farmer a horse and 2 gold coins, which the farmer agreed was fa

How many gold coins was the horse worth?12 gold coins

pay

his

r.

How can this rectangle be cut into two pieces so that the two pieces will form a square?

______ N R Cut along red line. Arrange the
] i b= two pieces to form a 12 x 12 cm
_______ A ] = 9cm square.

The sides of aequilateral triangle were divided into 3 equal parts.

Some points were joined up to form another equilateral triaagle,
shown in the diagram. P

Whatpart of the area of the original triangle is the
area of the smaller equilateral triangle?

The area of the smaller equilateral triangle is %
of area of the original triangle.

w|n
w|=
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A small group of soldiers need to cross a river but the bridge has been destroyed.

The river is very deep and its current is so swift that it is too dangerous for the sold
to swim across.

Two children are playing in a boat on the river bank. This boat is so small that only
the two children or a single soldier can fit inside it.

Is it possible for the group of soldiers to cross the river using the boat?
Give a reason for your answer. ygs see solution in lesson plan

ers

a) Using 24 matchsticks of equal length, form 4 squa
with 1 unit sides and squares with 2 unit sides.

b) Form 6 equilateral triangles from 12 matchsticks of equal length.

Change the position of only 2 matchsticks so that /

there are 5 triangles. f (_\J\ - \
VAVAY
&) BN

Complete the diagram so that the sum 848
of every two adjacent numbers is the 358 | 490
number directly above them. | 590 | 136 | 354 |

| 154 | 68 | 68 | 286 |
[ 134 ] 20 | 48 | 20 | 266 |

A farm goose saw a flock of wild geese land on his pond. The farm goose said,
"There must be a hundred geese in your flock!"

One of the wild geese overheard him and said, "There aren't one hundred of us but
there were twice as many of us, then another half of us, then another quarter of us
you joined our flockthen there would be a hundred geese in our flock."
How many wild geese landed on the pond® geese landed in the pond.

(see lesson plan for explanation)

We have 30 silver coins. Although they all look the same, we know that one of the
coins is fake and is lighter than the others.

If we tried to find out which coin is fake using a 2-pan balance, what lsasenumber
of weighings we would need to do?The |east number of weighings is 3.

The product of the length of a ship in metres, the age of its captain and the number
children he has is 32 118. Each of the three numbers is a whole number.

if
and if

of

53 years old, ship length = 101m

Number of children = 6
Page 174
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This is a diagram of dart board

Double numbers 50 in the centre circle
in this ring

(n x2)

in this ring 25 in the white ring

(n x3)

a) What different scores between 50 and 60 can you get with one dart?
51 (treble 17) 54 (treble 18) 57 (treble 19)
b) If you throw 3 darts one after the other and all of them score, what is the:

i)  highestscore possiblé80 i) lowestscore possibled x 1 =3
3 x treble 20

c) Using 1, 2 or 3 darts, what is the lowest score thatpsssibleto get? 163

Join up the corresponding pairs of ©) @
numbers by drawing lines onblong
id [i @ ® ®-1-&
the grid lines. :
® ®
The lines shoulahot cross or 2 @
touch one another.
@ @
® @
@ 3 ®

A domino is a 2x 1 rectangle.

a) How many different sizes of rectangles can you make with:
) dominoes?

o i) 6 3 iii) 112 iv) n
n the number of pairs of factors of 2n

b)  Many of the rectangles can be split along
afault line, as shown with 6 dominoes. fayit

[ « fault

What are the dimensions of the smalles{Ine line

rectangle, excluding a single domino,
which doesiot have a fault line? 5 x 6

Braille is a code system based on a pattern of 6 dots. Each dot can be raised or fla
How many different codes are possible using:

a) 2dots b) 3dots c) 4dots d) 6dots?
o0 o0 o0 L
{ ] o0 { 3N )
4 8 16 o0
64
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