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1. The dial below shows how fast a car is travelling.

a) If the speed limit is 70 mphow much below the speed limit is the car travelling?
SPEED
LIMIT
a0
23 75
] 100

Since each small division is 5 mph., the dial shows a

reading of 55 mph mph

70 — 55 = 15. So it is 15 mph below the speed limit (1)

Fointto a point 7
2“I__;amall divisions after 2

>

There are 10 divisions
between 1 and 2 so each one
s 110 or 0.1 on the scale

b) Find the value 2.7 on the scale above and mavkhtan arrow

(1)
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2. a) Use your calculator to work o

Follow the rules of BODMAS or BIDMAS
This tell you the order which you do calculate

14.8x (3.6 — 1.5)

Brackets Order Divide Multiply Add Subtract
Brackets Indices Divide Multiply Add Subtract

sl.lel =1 a]ds] =]
Aafls] x| 2] Ja] =]
1|a|.]8] x|](3].]s]-]2

If your calculator has brackets do it in one go as shown

b)  Write your answer to a) correct to 1 decimal place

We have to decide whether the answer is 31.0 or 31.1
Look at the value of the 2" decimal place ( the 8)

If it is less than 5 we leave the 1% decimal place as it is
Here we increase the 1% decimal place by 1 from 0 to 1

If it is 5 or more we increase the 1% decimal place by one

C) Use your calculator to work out

35+ (3.7- 1.%

31.1

3|02 = al-2] =]

2.5

2 J 5 | le =| This button

6.25

squares num bers

5.6

3| s +|6|J2|5 = |
or
3 5+|ﬂ3|J7|- llJi

X =]

If your calculator has brackets do it in one go as shown

d)  Write your answer to c) correct to 1 significamjuie

The 1% digit is the 1% significant number. Is 5.6 closer to 5

or 6?

(2)

(1)
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3. From this list of numbers : 11 17 22 28 36 88 write:

a) A multiple of 7

A multiple of a number is its Times Table.
So a multiple of 7 is 2x7=14; 3x7 =21 ; 4X7 = 28

............. (1)

b) A factor of 44

A factor is a number that divides into another number.
11 goes into 44 four times; 22 will go into 42 twice 11 or 22

@)
C) A square number
Square numbers are: 1x1 =1; 2x2 = 4; 3x3 =9,
Inthiscase6 x6=36 | ...
_ _ 1)
d) What is the highest common factor of 11 and 88
The highest Common Factor is the largest number that -
will divide into these two numbers. 11 is the highest 11
dividing once into 11 and 8 times into88 (T 1)

4 Matthew has £50 birthday money to spend on ItuBash music track costs £0.79.

a) How many tracks can he buy for £507?

Since £0.79 is less than £1 he will get more than 50 tracks.
Work this out by 50 + 0.79

5|o|+|o|J7|9|=| 63.29

You can't buy 0.29 of a track so he must be able to buy 63 tracks

b) How much money in pence does he have left?

He spends 63 X £0.79 = £49.77. So he has £0.23 or 23 pence left

6|3|x|0|J7|9|=| 49.77
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5. A cuboid is shown below on.

The cuboid is on three axis: X, y and z.
We can find a position on a 2-D graph using co-ordinates of (x, y)
If you add a z co-ordinate we can find a point in a 3-D space as shown

Bis & along x, 3 along v
4 | @nd 2 along z axis

Z| | This gives Us the lengths
of the sides of the cuboid.

&
E
O 2 t g
ZL;
i
(3
Y
4
Fod
Ais 5 along the x-axis.
It is zero along the y-axis
) It is 2 along the z-axis
So its co-ordinates are (5, 0, 2)
E
0 S
o
¥

Not drawn accurately

The point B has co-ordinates (5, 3, 2)
What are the co-ordinates of the point A

50,2
| (1)
b) ABCDE is a pentagon
A
. E
Using your compass draw a 3 cm
4 diameter circle with centre at A
Shade the area shown
iZ /D
Shade the area inside the pentagon which is thare3 centimetres from A.
(2)
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6. What is 0.257

)] correct to 1 decimal place
0.3
The first decimal place could be 0.2 or 0.3. Look at the numbers after the 1% - _______
decimal point to see if it is closer to 200 or 300. (1)
257 is closer to 300 so to 1 decimal place it is 0.3

i) correct to 2 significant figures

2 significant figures — is it 0.250 or 0.260. 257 is closer to 260 0.26
so to 2 significant figuresitiso.2ze | e le—eec

7. A horizontal line AB is drawn below

Arcs cross at point

Vo
Y 4
ﬁ\ﬂ*
Cgﬁneot Aoto Connect B to C

\ / \
B / / \ \

Set compass open to Ilnfe lenfth AB xy

: et chmpass to line Iength 2B
Flace point pn A
Ciraw Eircle r‘;c |\Ptace point on B
| | Drawe circle arc.
\/ N
+ j
|

AN equilateral triangle has all sides the same length as AB

a) Using a compass and pencil construct an equallatesingle with the line AB as the base

3)

To construct an equilateral triangle which has three sides of the same length we open
our compass so it is the same length as the base AB.

Then place the compass on A and draw an arc of a circle.
Then we place the compass on B keeping it opened by the same amount and draw

another arc.
We join A and B to the point C where the two arcs cross to make an equilateral triangle.
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8. At the supermarket the total cost for one DVD dnméé¢ CDs was £17.25
The DVD cost £6.75. What was the price éoe CD?

1 DVD £6.75
3 CDs
Total £17.25

To get the cost of 3CDs subtract £6.75 from £17.25

1|7].]2|5]-]6].]7]s]| =] 105

To get the cost of one CDs divide 10.5 this by 3

1|0|J5|+|3|=| 3.5
or
(|2]7z]-]2|5]-16]:]7]s])]=]3]=]

If your calculator has brackets do it in one go as shown

3.50
1 CDcosts £....... —....
2)
9. What is the mathematical name of these 3-D shapes.
I
This shape is This shapeis a
a sphere triangular prism
............................. (2
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10. a) What is the Highest Common Factor (HCF) of 2@l &0

A FACTOR is a number that goes into (divides into) another number.
So 2 goes into 24 and 2 also goes into 60. But we have to find the
biggest or highest factor that goes into both.

List the factors for each number: Find the biggest one on both lists

24:2 3 4 6 8 10 24
60:2 3 4 6 8 10 15 30 60

@

b) Draw a prime number tree for 112.

Prime numbers are those numbers (greater than 1) that cannot be divided by any
number except themselves and one.

Every number is made by multiplying prime numbers together!

A prime number tree shows all the prime numbers that multiply to make a number.
Start with 112. The first prime number is 2. Divide 112 by 2 and write out 2 and 56
As 2 still divides into 56 continue until we end with the prime number 7.

/|

492

5| |56 ‘
7
7 28‘
SR
2| |14
e
2 7

)

C) Hence express 112 as a product of its prime factor

Product of prime numbers just means which ones multiply together to make 112.
Select allthe boxesinred: 2x2x2x2x7=112 or2*x7

| 2X2X2X2X7 or2 *x7 I

d) 11 and 13 are both prime numbers. What is the préxte number?

After 13, 14 is not prime as it divides by 2 or 7, 15 divides by 3 or 5,
16 divides by 2 or 4 or 8. 17 only divides by 1 or 17 so it is a prime.
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e) What is the reciprocal of 100?

Reciprocal means 1 over the number.

11.  Using your calculator work oy per centage % is out of 100. 43% is 43 = 100
OF means X on your calculator

a) 43% of £156
r —- I
4|3 +|2]ojo|x|1]|s]0] =]

Or use your percentage % sign on your calculator as shown below

ﬂ You may need shift depending

1 | 5 | 0 | X | 4 | 3 | °/o| =| on how your calculator works
Eoine

iI 1)
b) the square root of 306.25
Square root means what number times itself gives ...
v|3]o]e| .| 2|5] =]
17.5

v — (1)

C) 7.4 cubed. Write all the numbers on your calculdisplay

Cubed means a number times itself three time

7] -] 8] x] 7)) o)) 7] e = 40522

If your calculator has this button  yY | type

DEEIEAEE
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12) David buys anobile phone for £90. VAT is 17.5%.
What is the total cost for the phomeluding VAT?

You can work out 17.5% in different ways on your calculator

Method 1 - using 17.5% = 17.5 + 100

LIHJ 5| =] 1|00 x| 9|0 =|]17s

Method 2 - use the percentage % button on your calculator as shown

shift |

olo| x| 1|7].]| 5] % =] 15.75

You may need shift depending
on how your calculator works

Method 3 convert % to a decimal and use that as shown below: 17.55=0.175

o|lo| x]o|.-]2]7]5] =] 15.75

Vat @ 17.5% = 10% + 5% + 2%:%

You can do this without a calculator:
£90 x10% = £9.00
£90 x 5% = £4.50
£90 x 2% £2.25
£15.75 =VAT

Now add the VAT to the £90

9|0|+|15J7 5|=
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13. Calculate:

a) How many kilograms (kg) is 25009

1000 g = 1 kg = To convert 2500 g to kg divide by 1000
Move the decimal point (which is after the last zero) three places to the left.

KN
2500+1000is 2.50 O

b) How many millimetres (mm) is 6.6cm

1 cm =10mm. To convert 6.6 cm to mm multiply by 10
Move the decimal point one place to the right.

. A
6.6x10 is 66.0

C) 1 mile = 1.6 km. How many miles is 28 km?

A mile is further than a km,

So we divide (NOT multiply) the 28 km by 1.6 to change it to miles.

2|8|+|1|Jﬂﬂ

d) How many hours and minutes is it from 9.40am &b pm?

From 9.40am to 10.00am we have 20 minutes.
From 10.00am to 1.00pm we have 3 hours

From 1.00pm to 1.25pm we have 25 minutes

In total we have 20min + 3 hr + 25min = 3 hr 45 min

17.5 miles

e) What is 5.25 hours in minutes?

1 hour = 60 minutes

| 3 hour 45 mins j

5hours =60 x5 = 300 minutes
0.25 hour =¥ hour = 15 minutes | : j I
Total 315 minutes 315 mins

(1)
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14.
bar chart below

Cyril carried out a survey of choices for schookseHe plotted the information on the

A Burgers = 18
20
Each g
square = 4 16
Sausages = 10
12 v
Frequency = | F | el T T 1
’ |
41 6 14
0
Salad Chips Burger Beans  Sausages
a) How many more students chose burgers than sausages?
18-10=6

b)

Complete the bar chart

© www.mathsmadeeasy.co.uk

6 students chose salad and 14 chose chips.

12

GCSE maths F-C-S1A



15. a) What is the probability of getting 3 or mane a 5-sided spinner?

o

In total there are 5 values on the spinner.
To get 3 or more we could have 3 or 4 or 5 or 3 possible values.
Probability (3 or more) =number of values possible -+ total number of values

b) Nadine used two spinners for a game.
He added the scores on both spinners to get astaied
Complete the table showing all the total score doations.
The first one has been done for you.

]

1 2 3 4 5
1 2 3 4 5 6 v
db 2 3 4 5 6 7
W 3 4 ) 6 7 8
4 5 6 7 8 9
S 6 7 8 9 10
C) What is the probability of getting a total scorefaér more from the spinners? @
In total there are 25 possible scores 5 X 5
1 2 3 4 5
1 2 3 4 ) 6
2 3 4 5 6 7
3 4 5 6 7 8
4 ) 6 7 8 9
S 6 7 8 9 10

A total score of 7 or more can happen 10 times.
Probability (7 or more) =10 + 25 =2/5
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d) From a bag of 8 blue buttons, 12 green buttonsbamed buttons what is the
probability of taking a red button?

Total buttons =8 + 12 + 5 =25
Probability (red) = number of red buttons + total number buttons 5o0r1

= 5/25 25 5

16. a) Simplify f+ 3g + 4f—g

Simplify means add or subtract anything that is the same type of thing

Here we have f's and g's
One lot of f plus another 4 lots of f gives 5 lots of f.

Three lots of g subtract one lot of g gives two lots of g y
5f + 2g

(1)
y=3x+6
b) What is the value of x when 'y = 24
Replace the y with 24 > 24 =3x+6
Take 6 from both sides of the equaton | | Y §
24-6=3x+6-6 2)
18 =3x
Divide both sides by 3 18+3=x=6

C) Factorise 8— 12

Find a factor that goes into 3t and 12
3 will go into both. Place outside the bracket: 3 (t—4)

4z x z =47° (1)
r4
d) Expand 4z (z-3)
"

4z x -3 = =12z

Expanding is the opposite of factorise. >
Use the value outside the brackets and multiply it by the 4z° — 12z
two values inside. Don'’t forget the minus sign
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e) Expand and simplify (y + 5)(y + 4)

xy =y +4 x +5 = 20
y >y =y m Double Brackets mean
FOUR multiplications
QOO
It looks like a face! / A Use FOIL to help you
_ _ remember the 4
yx+4 =4y +5 xy =5y multiplications:
First terms
Simplify — collect like Outer terms
terms together Inner terms
; Last terms
4y + By + y*+ 20 = y*+ 9y + 20
OR 2%2 grid a y e
use a gri
Then simplify — Y <y2> Q‘A\D
+5 5 (+20 p

| y2+ 9y + 20 'I(-Z)

f) Solve 5(4—4) =5(2x +9)
Expand both sides first

5 x 4x =20x 5x 2x =10x
P ¥ 4
Solve 5 (4-4) = 5( 2x +9)

V\_/ V\_/V
5x—-4 = -20 5x+49 = 45

Then collect terms and simplify to get:

20— 20 =106+ 45

Now solve

20x—20=10x+ 45

Add 20 to both sides

20x—-20+20=10x + 45+ 20

Subtract 10x from both sides

20x
10x

X

— 10x

Divide both sides by 10

=10x + 65— 10x
=65

=6.5
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0) Makez the subject of the formula

2X = 4z + 3y

We have to get z on one side of the equation and everything else on the other
side.

Imagine that each side is different sides of a balance separated by the = sign.
To keep it balanced if we change one side we have to change the other side in
exact in the same way.

Subtract 3y from both sides

Imagine he values on a pair of
2Xx = 4z + 3y| scales which are in balance |

2x — 3y =4z+ 3y — 3y

- 2x -3y =4z
1] il
':ﬁ-’ To get just 4z on the nght .. .
2x = 4z +3y | take 3y offthe scales Divide both sides by 4
v
2X =3y
; > . 4
| When we take 3y off the right side
Iy = 4Z | the scale becomes unbalanced ! 2X — 3)(
4
- VASIE
: ]f [maging that we can take off 3y (2)

from the it side 1o rebalance
2X=3y= 4z the scale

| +4 | | +4 If wa divide the nght by 4 it will
f [eave us with just z
2x -3y _ 4z | Dothe same to the left side and
4 4 it stays balanced

2x—3y - z l Mow 2 is the subject of the formula |
~ 3y = . el s

y9
hy  simplify %
y

9 _ — 4,0
Yo = Y XY XY XY XYyXYyXYyXyXxy=y
y Y XY XY

I

Cancelling is when you divide the top and bottom of a fraction by a factor
(number or letter) . It makes fractions simpler. e.g. 4/6 = 2/3
Here we CANCEL the y’s at the top and bottom to make it simpler

When you divide powers they SUBTRACT 9 — 3= 6
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17.

Points S and P are shown on the on the centimgties grid below

&
¥y
7
6515 (24)=2places along /1 Uis{10,4) = 10 places
the x-scale and 4 up the y- || |along the x-scale and 4 up
5 scale N the y-scale '
p S | |
< base = 8 » U
3 ~ |
Area Ajs half base x
2 : height=%x8 x4 =16
4 M e
1 . -
. .' Rt
JI | T X
0 ' 3

l 2 0l 5 fi 7 8 g 11

b s the mid point between 5 and
T Itis 4,21 =4 places along the
¥-5cale and 2 up the y-scale

a) What are the co-ordinates of point S
( o)
S is 2 along the horizontal X scale and 4 up the vertical y scale (1)
b) Draw a line between S and T. Find the mid-pointeein S and T and label it M.
What are the co-ordinates of the point M?
(.. )
(1)
C) Mark with a cross and label the point U at theocdates (10, 4)
1)
d) What is the area of the triangle made by conngdhie points S, T and U?
2)
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18. 4

Each side s twice as long
as the original

a) Enlarge the shape shown above by a factor of two

1)
N\
N .
\ v
NA | /]
>/
N
N
A line of symmetry cuts the shape exactly in half so both halves are identical
b) Draw a line of symmetry on the shape labellecbAva
1)
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C) Reflect shape A in the mirror line shown. Lald3 i

| v 1)

mifrar

>
4
The mirrar image is the

same distance from the
mirrar as the original

d) What is the order of rotational symmetry for shage

Fotate by Y2 turn or 180
degrees. Itis notthe same
as the original 50 no
rotational symmetry yet

> & &

START Fotate by another ¥2 turn.

Or 360 degrees in total. Only

after 1 full turn does it looks
the same as the original

It only looks like the original after a complete rotation so it is order 1 . ........
(1)
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19. Jenny went to Australia.

She changed £200 into Australian dollars (Aus$)
The exchange rate was £1 = Aus$2.45

a) How many Australian dollars will she get?

You get more Australian dollars than pounds.
So you multiply by 2.45 to convert pounds into dollars:

200 x 2.45 =490

2|ofo|x|[2].]a]5] = |

When she came home she changed Aus$42.35 bpaokibals
The exchange rate was now £1 = Aus$2.42

b) How many pounds did she get?

You get fewer pounds than Australian dollars.
So you divide by 2.45 to convert dollars into pounds
42.35 +2.42=175

4|2|.|3|5|+|2|.|4|2| = |
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20. For her wedding, Laura bought 8 birdcages aneé8es of material.
The total cost was £109.98.
Each birdcage cost £8.79.
Find the cost of each metoé material.

8 birdcages cost 8 x £8.79

8[x| 8| |7|e] =]

70.32

Find the cost of 6 metres of material by subtracting this from the total cost

1]os].]2]8] -|7]o].|3]z2]|=]

39.66

Find the cost of 1 metres of material by dividing this by 6

3|9|.|6]e6]| ]| 6] =]

6.61
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21. A bank pays 5.6%imple interest per year on £6000.
How much_interesivould you get after two years.

Simple interest means we pay the same interest every year.
The interest per year is : 6000 x 5.6% = £336.

6|oflo|o|x]|5]|.]| 6] shift| o =]z

After two years we have interest of £336 + £336 = £672 672

-

22.  The triangle A is shown on a centimetre square lgeidw.

b

¥ =
Nx
1 A

"{\\ fE—— ; Torotate A about the
n T : 2l [point (0,0) draw lines from

i E A through (0,07, '
. -3l | The distance from B to
\‘& ! (0,0)is the same as the

distance fram &

a) Rotate triangle A by 18@bout (0, 0). Label it B.
2)

b) Calculate the length of the sig®f the triangle.

The triangle has sides of 3 and 4. We need to find the hypotenuse x

To work out the length of the hypotenuse we can use Pythagoras’s theorem
because we have a right angled triangle.

(Length hypotenuse)? = (length side 1) % + (length side 2)*
D? = 3 + & =9+16=25
D =\25= 5cm

cm

@
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23.  Asurvey of 90 people’s favourite flowers for ¥atine’s day is shown in the accurate pie
chart

Diagramaccurately
drawn

]
daffodil |+

. 4
[Fosition protractor so that its
!centre Is at the point where the

|Iine5 making the angle cross

Use the pie chart to complete the table.

Favourite flower Frequency Angle
Roses 45 180°
Tulip 10 j 40 j
Daffodil 20 _____Ei;__i_
Daisy [ 15 :I 60 {
Total 90 360
The roses are 180 degrees and equal a frequency of 45. (2)

So a frequency of 1 is 180 + 45 = 4 degrees.

Daffodils have a frequency of 20 peoples so in degrees they are:
20 x 4 degrees = 80 degrees.

Now measure using a protractor.
Tulips measures 40°. To convert this to a frequency do 40 +4 =10
Daisies measure 60°. To convert this to a frequency do 60 + 4 =15

Check by adding up frequencies =45 + 10 + 20 + 15 =90
Angles 180 + 40 + 80 + 60 = 360
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24. What is

a) J@5+78)

Make sure you add 4.5 and 7.8 before doing the square root
Using brackets tells your calculator to do this

| |

v
vic|a]|.ls] #| 7] . ]8])]| =]||ves|]| 351 (@)
V12.3 = 3.507 . To 2 decimal places this is 3.51
> 4|-|s| +|7]|-|8] =|v]=]
b) 1w whenr=325 [ ;2 - x3952
get e using shift The X2 button squares 3.25
shift | n [ x| 3] .| 2| 5] x21/=|
shift |n | x|3].| 2|s5]| x| 3] .]2]5]=]|| 3818
To 1 decimal place 33.187 is 33.2
...... 33.2 | i)

N
0.252

0|J2|5

c)

Work out 0.25 first = 0.25 x 0.25 = 0.0625
Then use the 1/x button

or

0|J2

x|0|.|2 5|=|1/X =| ........ (1)

s | x| =]

A

The x? button squares 0.25

d) What is 7 x 16as arordinary number

10* means 10 times itself 4 times or 10000. u

4 _ - I I
7 x 10" =7 x 10000 = 70,000 70 000
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e) What is 0.000046 istandard form

To convert a number to standard form count the jumps needed to
get the decimal point between the first two numbers.

Start at the decimal point

¥12345
b) .050046

Jump over digits going Right until
you are just before last digit

We made 5jumps

Right so we get 10 ®

25.

y+ 6

side (y + 6) x side (y—1)

Area =

a) Show that the area A of the rectangle above is YA+5y — 6

Expand and simplify (y+6) (y—1)

y xy =y

\
(VE8) (V(ED)
Y,

+6x -1= -6

yx-1=-y

+6 x y =6y

Double Brackets mean
FOUR multiplications

Simplify and collect like terms together

6y —y+ y'—6=y +5y—6

Use FOIL to help you
remember the 4
multiplications:

First terms

Outer terms

Inner terms

Last terms

A=y*+5y—6

Since area A= side (y + 6) x side (y —1) then

(2)
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b) Express the perimeter of the rectangle in terhys o

Perimeter is the distance around the rectangle so we just need to add the sides
y+6 + y—-1 + y+6 + y-1

We have 4 lots of yor4y and 12 -2 =10
Perimeter = 4y + 10

r

| 4y + 10 i

(2)

TOTAL FOR PAPER: 100 MARKS
END
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