Mental Arithmetic Questions

1. What number is five cubed?

53=5x5x5

=25x5= 125

KS3 MATHEMATICS 2. A circle has radius r.

What is the formula for the a  rea of the circle?

104 10

Area = pi x radius x radius

:pr2 ooCD

Level 6 Answers

Day 1 3. Jenny and Mark share some money in the ratio two to
three. Jennyds share is one ht
How much is Markds share?

4. The net of a triangular prism is made fromt  riangles and
rectangles. How many of each shape are needed?

3 rectangles
2 triangles

5. Multiply minus six by minus two.

12




Advert

You can work out the cost of an advert in a newspaper by using this formula:

C=15n+75

C is the costin pounds

n is the number of words in the advert

(@) Anadvert has 18 words.

Cost = 15 x number of words + 15
Cost = (15x 18) + 75

Cost = £270.00 + 75

Cost + £345.00

(b)  The cost of an advert is £615

How many words are in the advert?

Show your working.

COMMON ERROR
An incorrect answer
was 540. Pupils
subtracted 75 from
615 and ignored
division by 15.

Remember 15n means 15
multiplied by number of
words in the advert

COMMON ERROR
An incorrect answer
was to add 18 + 75 to
give an answer of 9 3.
Pupils not understood
the meaning of 15n.

This time we are told

the final cost is £615.

1 Workinreverse order @&
inverse

1 The last operation in
part (a) was + 75, the
inverse is 875

1 615675 =540.

1 Theinverse of 15n
(multiply by 15) is divide
by 15

1 540 - 15=36

1 There are 36 words in

the advert

/

(@)

(b)

(©)

Toys

The cost of an old toy vehicle depends on its condition and on
whether it is in its original box.

Condition Value

excellent, and in its box 100%

good, and in its box 85%

poor, and in its box 50%

excellent, but not in its box 65%

good, but notin its box 32%

poor, but not in its box 15%

A Mail Van in excellent condition, and in its original box, cdsi25

How much is a Mail Van in good condition, and in its box?

100% = £125 Calculator
. 0~ S0 method.
;3/0_121225-50 152/0 = £18.75 (s12.50 + £6.25) ) 85% of 125
0 = LO. 85% (coop CONDITE)N ANDIN BOX) = - 085x 125

£125 - £18.75 = £106.25 — £10R 95
How much is a Mail Van in good condition, but not in its box?
Calculator Method
100% = £125
32% of £125
0.32 x £125 = £40
A Petrol Tanker in excellent condition, and in its box, costs £152.

Another Petrol Tanker should be sold for £98.80
Using the chart above, what is its condition and does it have a
box?

We are looking for a percentage as an answer.

Selling price of petrol tanker =£98.80 x 100%
Original price of petrol tanker £152

This gives an answer of 65%
Using the table at the start of the question the petrol tank
EXCELLENT, BUT NOT IN

eris
I T6S BOX.
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Day 2

Mental Arithmetic Questions

1. What is one third of three  -quarters of one hundred?

o
-
Y%, 0f100 =100 - 4 =25
¥ 0f100=3x25=75
Y20f75=75 - 3=25
2.18m thinking of a number. I call it n

Write an expression to show the result

Start with n to represent your number.
Square?it én

Then add+4é

3. Twenty -one out of thirt y-six pupils said they watched Top of the Pops.
What angle would show this on a pie chart?

360 - 36 = 10 represents 1 person
21 x 10 =210 so the angleis 210

4. There are seven red and three blue balls in a bag. | am going to take a
ball out of the bag at random. What is the probability that the ball will
be blue?

Total number of balls=7 + 3 =10

Probability (blue ball) =7 outof 10 = 7/;0=0.7

5. Write a multiple of three that is bigger than one hundred.

Keep adding the digits of your number until you
have a one-digit number. Ifitis 3, 6 or 9 then your
number is a multiple of 3




Angles

Angles on a straight line

Area add up to 180°
The information in the box describes three different squares, Kay is drayng shapes 6n her computer.
A, BandC. )5 triangle. She needs to know angles

A square has
4 equal side
lengths.

S0, 36+4=9

Area of square

The area of square Ais 36 cm 2
length x length /

The side length of square Bis 36 cm

Calculate angles a, b and c.

_ _ You need to a=.... 100
The perimeter of square Cis 36 cm <] work out the
side length in b=..... 1400
c Angles in triangle add up to 180°. (angle next to c is 0
180° - 80° - 40°=60°. Soc =180° - 60°=120°) C= . 120

Put squares A, B and C in order of size, starting with the
smallest. You must show calculations to explain how you work
out your answer.

OR
The exterior angle of triangle is equal to the sum of the
2 opposite interior angles. (c = 80° + 40°= 120°)

Find an angle that
/s alternate (Z
angle) to d.
Alternate (2)
angles are equal.

A rhombus has 2 pairs of par allel
sides. Mark them on the diagram.

Show how you work out the area
for square B and C.
AreaA=36cm?é. . gi ven
Area B = 36 x 36 = 1296¢cm “
Area C = 9x 9 =81cm?

(b) Kay draws a rhombus:

Calculate angles d and e. 10
4‘ NOT
da= 66 H0O° TO
10 e SCALE

4

e= ¢¢.130°

Y YT L U «.D.... d and e are interior angles.
smallest largest . .y

Interior angles inside paralle/

lines add up to 180°.
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Day 3

Mental Arithmetic Questions

1. I'am thinking of a number. I callit n
| double my number then | subtract three. Write an
expression to show the result.

Think of annumberd
I doubl e my@nnumber d

Then | subt2nac3t

(@)}

t hree

2.What percentage of fifty pounds is thirty -five pounds?

@ X2
Equivalent 35 =2 35 =70 =70%
Fractions 50 100 50 100

Q7 w

3. On average, the driest place on earth gets only
nought point five millimetres of rain every year. In
total, how much rain would it expect to get in twenty
years?

20x0.5=10 10 mm

4. To the nearest whole number, what is the square
root of eighty -three point nine? <

&1 0=010 The nearest square
481 = 9 .
@ number to 83.9 is 81

483.9 is nParest to

5. It takes me one and a half minutes to swim one length of
the pool. How many lengths can | swim in fifteen minutes

Length : _Minutes

1 .15
? : 15 ?xlo

no. of lengths

=1x10=10




(4,10); (8,10) y coordinate stays the same.

E qu ations Some points/coordinates on line A are (0,10);
Sheep and Lambs

>3

On a farm 80 sheep gave birth. These straight line graphs all pass thro‘uph/the point (10,10)
‘12 ,
0 .
30% of the sheep gave blrth_to two. lambs. } — This question is about graphs
The rest of the sheep gave birth to just one lamb. - Y =mx + c& —
In total, how many lambs wer e born? : 1 ot twhion
Show your working. : . et ey s

g GRADIENT
/ 70% \ s N

/ 30% \ 1 Lamb ’ " \
2 Lambs o R /2 T T T — Some points/coordinates on line E are
10% of 80 sheep = 8 sheep N (10.1); (106)
10% of 80 sheep = 8 sheep 70% of 80 sheep =8 x 7 =56 } (10,10) x coordinate stays the same
30% of 80 sheep = 8 x 3 = 24 so '
so 56 sheep have 1 Lamb i L . .
_ a.) Il in the gaps to show which line has which equat ion
24 sheep have 2 Lambs which Line CEEES 6 has
makes 48 Lambs altogether. n
Some points /coordinates Line éééAéé. . has
on line C are: (2,2); (10,10); . P . .
(-3,-3). Notice that the Line ééeeceéeé. . has
first coordinate is the Line 66é6D66. h2usd5e
same as the last "~
M coordinate. This means 2
the x coordinate is the Line eéeéBéé. . Hash
same as the y coordinate x 2
ALTOGETHER Sy /
48 + 56 = 104 LAMBS

b.) Does the line that has the equationy =2x 85 pass
through the point (10,10)?

Explain how you know

Using the coordinate pair (10,10); x=10andy = 10.
In the equation y =2x 85 we can replace y with 10 and x with 10 to give

10 = (2 x 10) 85 so the equation becomes 10 =20 85
20 05 =15 thisis not equal to 10 so the equation does not pass
through the point (10, 10)




Mental Arithmetic Questions

1. Tarig won one hundred pounds in a maths
competition. He gave two -fifths of his prize money
to charity. How much of his prize money, in
pounds, did he have left?

KS3 MATH EMATICS Money left is3 of the £100

5
10f100 =100 +5=£20 so 30f 100 =3 x £20
104 10 5 5
=£60
Level 6 Answers 2. What is three point nine divided by two?
39+2=195
s03.9+2=1.95

Day 4
3. The instructions for a fruit drink say to mix one
part blackcurrant juice with four parts water. |
want to make one litre of thi s fruit drink.
How much blackcurrant juice should | use? Give
your answer in millilitres.

Blackcurrant Water : Fruit drink
1 : 4 : 5 ?
? : : 1000

So amount of blackcurrant is 1 x 20260 ml
4. What is half of two -thirds?
2 = 2 = l
3 3
5. The population of the United Kingdom is about
fifty -nine million.
Write this number in figures.

59 000 000



Horses (d)  Ateacher asks his class to investigate this statement:

The scatter diagram shows the heights and masses of some "The length of the back leg ofa
horses. The scatter diagram also shows a line of best fit. horse is always less than the length
of the frontleg ofa horse."
700 What might a scatt h look like if the statement
_ at might a scatter graph look like if the statemen Points must lie:
625kg is cor rect? Use the axes below to show your answer. Below the dotted
600 ——: line
A
Mass < % 110
k
(kg) /§/
500
X
Scale goes X X 100
up in 4004 %3
Read X
Correctly. Length of
300 . back leg 90
160 170 (cm)
Height (cm)
Scale goes up i Any of these are allowed. Positive correlation 80
Correctly . with correct mathematical description
(@) What does the s catter diagram show about the
relationship between the height and mass of horses? 70
Taller horses tend to be heavier ORsmaller horses are lighter OR as one goes up so R
does the other ORpositive correlation -

70 80 90 100 110
(b)  The height of a horse is 163cm.

Use the line of best fit to estimate the mass of the Length of frontleg (cm)

horse.
e.g. (front leg, back leg)
Any value between 580 and 585kg allowed . (80, 7 0)
(85, 75)
(c)  Adifferent horse hasa mass of 625kg . (90, 75)
. ) . . (95, 85)
Use the line of best fitto es  timate the height of the (105, 85)

horse.



L- shape
What is the area of thisL  -shape?
Show your working.

You need to divide the shape into 2
rectangles.

4cm

OR

Not drawn

Mark the missing lengths

on each

AreaA=6 X4

=24 cm? AreaA=4X4
AreaB=2X3 =16cn?

= 6om? AreaB=2X7
Total area =24 + 6 = ldent?

= 30cm? Total area =14 + 16
= 30cm?
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Day 5

Mental Arithmetic Questions

. What is three -fifths of forty pounds?

One fifth (E40 +5) = £8
Three fifths (E8 x 3) = £24

. The longest bone in the human body is in the leg.

The average length of this bone in a man is fifty

centimetres. In a woman it is ten per cent less.

What is the average length of t  his bone in a

woman?

10% of 50cm (50 + 10) = 5cm

Womands boné&5ctm 50cm
=45cm

. Using three as an approximation for pi, what is

the area of a circle with radius five centimetres?

Area = 3 x 52
=3x25 Learn this
=75 cm2 Area=@r 1

. lam thinkin g of a two -digit number that is a

multiple of eight. The digits add up to six.
What number am | thinking of?

Multiples of 8: 8, 16, 24, 32, 40

Which digits in each multiple add up to 6?
Answer = 24

. Iam thinking of a number. Icallit » |add five to

my number.
Write an expression to show the result
Answer: n+5



Fractions Both fractions must have the

Puzzle
6 6 same DENOMINATOR
(@ Add — and — 6 =3 You can often use algebra to show why a number puzzle works.
- . 10 5 Fill in the missing expressions.
Thi
bel:somes This is an example
3 +6 with numbers.

5 5

Now use an arrow (®) to show the result on the number line.

Take
[ Notice the line is scaled in fifths the last
answer
n+4 and
0 1 2 n+4+n add n
I I I I I I I I I I S|m2prl]|ffg to NOT 5
1 2 3 4 5 6 z 8 9
5 5 5 5 5 5 5 5 5
(2n+4) =2 Take the
L Sy to last answer
(b) How many sixths are there in 3—?| How many sixths are there in 1 \ 2n+4 and
3 | whole? divide
. hing
6 . . implify t ever
— or 6 sixths in 1 whole Slmp:q ° %
6 by 2
so 18 sixths in 3 w hole. \
1 5
c Work out 3— - — . .
©) 3 6 /Prewous answer |s\

n+2; now subtract

2to give n+2 - 2.

Simplify to give

5 5 5 3 the answer n

NOT5 -
Remember 5 is

| | | just an example

crrrrrrrrrrrrrrrr e \_ )
0 1 2 3 3M[Answer:4]

Show your working.




