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Answer ALL questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The scatter graph shows the maximum temperature and the number of hours of sunshine 
in fourteen British towns on one day.

 

20

18

16

14

12

7 9 11 13 15 17

Maximum 
temperature 
(°C)

Number of hours of sunshine

10

 One of the points is an outlier.

 (a) Write down the coordinates of this point.

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

 (b) For all the other points write down the type of correlation.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

.CG Maths.

10

This point is an outlier

19

x-coordinate y-coordinate

Positive

As one variable (number of hours of sunshine) increases, so does the
other variable (maximum temperature. This is positive correlation

Both scales go up 2 over 10 small boxes. 
2 ÷ 10 = 0.2, so each small box is worth 0.2



3

*P48147A0320* Turn over     

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A
 

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A

 On the same day, in another British town, the maximum temperature was 16.4°C.

 (c) Estimate the number of hours of sunshine in this town on this day.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hours
(2)

 A weatherman says, 

   “Temperatures are higher on days when there is more sunshine.”

 (d) Does the scatter graph support what the weatherman says?
  Give a reason for your answer.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 1 is 5 marks)

2 Express 56 as the product of its prime factors.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 is 2 marks)

.CG Maths.

Yes, as there is positive correlation

Drawing a line of best fit. Reading across from 16.4°C to
the line then down to the number of hours of sunshine

12.8

56
7 8

2 4
2 2

2 × 2 × 2 × 7

Doing a factor tree. Splitting each number into two
factors and stopping at the primes, which are circled

Writing the circled primes multiplied together



4

*P48147A0420*

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

3 Work out   54.6 × 4.3

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 3 is 3 marks)

.CG Maths.

Ignoring the decimal points and doing 546 × 43

546
× 43

1638
21840
23478

11

21

1

234.78

There is 1 decimal place in 54.6. There is 1 decimal place in 4.3. There are
2 decimal places in total. So bringing the decimal point to the left 2 times
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4
3 cmA B

D C

3 cm

x cm

x cm

 The area of square ABCD is 10 cm2.

 Show that  x2 + 6x = 1

(Total for Question 4 is 3 marks)

.CG Maths.

x2 + 3x + 3x + 9

A

x2 + 6x + 9 = 10

x2 + 6x = 1

B

C D

Area of rectangle = length × width. So the area of rectangle D is x2, the
area of rectangle C is 3x, the area of rectangle B is 3x and the area of
rectangle A is 9. Adding all these areas expresses the area of square ABCD

Simplifying the expression of the area of square
ABCD. Setting equal to the value of the area, 10

Subtracting 9 from both sides
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5 This rectangular frame is made from 5 straight pieces of metal.

12 m

5 m

 The weight of the metal is 1.5 kg per metre.

 Work out the total weight of the metal in the frame.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg

(Total for Question 5 is 5 marks)

.CG Maths.

122 + 52
Using Pythagoras' Theorem in the green right-angled triangle to find the
missing length going through the middle of the rectangle. a2 + b2 = c2,
where a and b are the shorter sides and c is the longest side

144
+ 25
169
12 + 12 + 5 + 5 + 13

47
×15
235
470
705

3

1

70.5

122 = 144 and 52 = 25. Then adding these works out that c2 is 169.
13 is squared to give 169 so the missing length is 13 m

Adding all five lengths of metal works out that
the total length of metal used is 47 metres

Multiplying the 47 metres by the 1.5 kg per metre works out the total weight
of the metal in the frame. Ignoring the decimal point and doing 47 × 15

There was 1 decimal place in 1.5. So bringing the decimal point to the left 1 time
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6 The equation of the line L1 is    y = 3x – 2
 The equation of the line L2 is  3y – 9x + 5 = 0

 Show that these two lines are parallel.

(Total for Question 6 is 2 marks)

.CG Maths.

3y = 9x - 5
The general equation of a straight line is y = mx + c, where m is the gradient and c is the
y-intercept. The equation of L2 needs to be rearranged into this form to work out the gradient.
First adding 9x to both sides and subtracting 5 from both sides to get the y term on its own

The gradient of both lines is 3

y = 3x - 5
3

Dividing both sides by 3 gets y on its own and puts it
into the form y = mx + c. m is 3 so the gradient is 3

Parallel lines have the same gradient
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7 There are 10 boys and 20 girls in a class.
 The class has a test.

 The mean mark for all the class is 60
 The mean mark for the girls is 54

 Work out the mean mark for the boys.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 7 is 3 marks)

8 (a) Write  7.97 × 10   as an ordinary number.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Work out the value of  (2.52 × 105) ÷ (4 × 10 )
  Give your answer in standard form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 8 is 3 marks)

60 × 30 = 1800

Mean = total/number, where total is the total of the marks and
number is the number of people. Writing this as a formula triangle

.CG Maths.

mtn

54 × 20 = 1080

1 8 0 0
- 1 0 8 0

7 2 0

1
7

÷ 10

72

Covering t in the formula triangle finds that total = mean × number.
So multiplying the mean for all the class by the 30 people (10 boys
+ 20 girls) works out that the total marks for all the class is 1800
Covering t in the formula triangle finds that total = mean × number. So multiplying the
mean for the girls by the 20 girls works out that the total marks for all the girls is 1080

Subtracting the total for the girls from the total for all
the class works out that the total for the boys is 720
Dividing the total for the boys by the 10 boys works out the mean for the boys

0.00000797
7.97 divided by ten 6 times. This moves
the decimal point 6 times to the left

0. 6  3
4  2. 5  22 1

× 108

6.3 × 107

The 2.52 can be divided by the 4 and the 105 can be divided
by the 10-3. ax ÷ ay = ax - y, so 105 ÷ 10-3 = 105 - -3 = 105 + 3 = 108

The 0.63 must be multiplied by ten 1 time to get 6.3, which
is at least 1 and less than 10. So the 108 needs to be divided
by ten 1 time to keep it equal. 108 ÷ 101 = 108 - 1 = 107
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9 Jules buys a washing machine.

 20% VAT is added to the price of the washing machine.
 Jules then has to pay a total of £600

 What is the price of the washing machine with no VAT added?

£... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 9 is 2 marks)

10 Show that  (x + 1)(x + 2)(x + 3)  can be written in the form  ax3 + bx2 + cx + d
 where a, b, c and d are positive integers.

(Total for Question 10 is 3 marks)

100 + 20 Adding the 20% to 100% works out that it has been increased to 120% of the original price

.CG Maths.

600 ÷ 120

5 × 100

500

Dividing the £600 by 120 works out that 1% of the original price is £5. 
600 ÷ 120 = 60 ÷ 12 = 5

Multiplying the value of 1% by 100 works out that 100% of the original price is £500

x2 + 2x + x + 2
(x2 + 3x + 2)(x + 3)
x3 + 3x2 + 3x2 + 9x + 2x + 6
x3 + 6x2 + 11x + 6

Expanding the first two brackets

Simplifying by collecting like terms and writing multiplied by the third bracket

Expanding

Simplifying by collecting like terms



10

*P48147A01020*

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

11 The graph of  y = f(x) is drawn on the grid.

6

5

4

3

2

1

O

–1

–3

–4

–2 –1 1 2 3 4 x

y

–2

 (a) Write down the coordinates of the turning point of the graph.

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

 (b) Write down estimates for the roots of  f(x) = 0

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (c) Use the graph to find an estimate for  f(1.5)

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 11 is 3 marks)

1

This is the turning point

.CG Maths.

-3
x-coordinate y-coordinate

f(x) = 0 at these
two points

-0.75, 2.75

When x = 1.5, y = -2.8
-2.8
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12 (a) Find the value of  81
1

2
−

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Find the value of  64

125

2

3⎛
⎝⎜

⎞
⎠⎟

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 12 is 4 marks)

13 The table shows a set of values for x and y.

x 1 2 3 4

y 9 2
1

4
1

9

16

 y is inversely proportional to the square of x.

 (a) Find an equation for y in terms of x.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)
 (b) Find the positive value of x when y = 16

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 13 is 4 marks)

1
9

The power of 1/2 means to square root.  81 = 9.
Then the negative power means to do the reciprocal

.CG Maths.

16
25

The 3 as the denominator of the power means to cube
root. 3 64 = 4 and 3 125 = 5. Then the 2 as the numerator
of the power means to square. 42 = 16 and 52 = 25

k = yx2

y = k
x2

= 9 × 12

y = 9
x2

Writing the proportion as an equation, where k is a constant which needs to be found

Rearranging to make k the subject by multiplying both sides by x2

Substituting in the first pair of x and y values finds that k = 9

Rewriting the equation with k as 9

16 = 9
x2

16x2 = 9
3
4

x2 = 9
16

Substituting 16 for y in the equation

Multiplying both sides by x2 to eliminate it as a denominator

Dividing both sides by 16 to get x2 on its own

Square rooting both sides finds the positive value of x
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14 White shapes and black shapes are used in a game.
 Some of the shapes are circles.
 All the other shapes are squares.

 The ratio of the number of white shapes  to the number of black shapes is  3 :7

 The ratio of the number of white circles  to the number of white squares is  4 :5

 The ratio of the number of black circles  to the number of black squares is  2 :5

 Work out what fraction of all the shapes are circles.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 14 is 4 marks)

4
9

4 + 5 = 9 parts in total in the ratio of the white shapes. 4 out of these 9 parts are for
white circles so 4/9 of the white shapes are circles. 3 + 7 = 10 parts in total in the ratio
of the shapes. 3 out of these 10 parts are for white shapes so 3/10 of the shapes are
white. 4/9 of the 3/10 of the shapes are white circles. Of means to multiply

.CG Maths.

× 3
10

2
7 × 7

10

2
3 × 1

5
2

15

1
1 × 1

5

2
15

3
15

+

5
15

Simplifying by cancelling out common factors from the numerators and denominators

To multiply fractions: multiply the numerators and multiply
the denominators. So 2/15 of the shapes are white circles
2 + 5 = 7 parts in total in the ratio of the black shapes. 2 out of these 7 parts are for
black circles so 2/7 of the black shapes are circles. 3 + 7 = 10 parts in total in the ratio
of the shapes. 7 out of these 10 parts are for black shapes so 7/10 of the shapes are
black. 2/7 of the 7/10 of the shapes are black circles. Of means to multiply
Simplifying by cancelling out common factors from the numerators
and denominators. To multiply fractions: multiply the numerators and
multiply the denominators. So 1/5 of the shapes are black circles

Adding the fraction which are white circles and the fraction which are black circles gives
the fraction which are circles. Multiplying both the numerator and denominator of 1/5
by 3 to give 3/15 so that both fractions have the same denominator and can be added
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15 A cone has a volume of 98 cm3.
 The radius of the cone is 5.13 cm.

 (a) Work out an estimate for the height of the cone.
  Volume of cone = 1

3

2h    h

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .cm
(3)

 John uses a calculator to work out the height of the cone to 2 decimal places.

 (b) Will your estimate be more than John’s answer or less than John’s answer?
  Give reasons for your answer.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 15 is 4 marks)

16 n is an integer greater than 1

 Prove algebraically that  n2 – 2 – (n – 2)2  is always an even number.

(Total for Question 16 is 4 marks)

Substituting 100 for the volume of cone, 3 for π and 5 for r in
the formula. Rough numbers can be used as it is an estimate

.CG Maths.

100 = 25h

4

100 = 1
3 × 3 × 52 × h

1/3 × 3 = 1 and 52 = 25 then 1 × 25 × h = 25h

Dividing both sides by 25 finds that h = 4

More, as the volume of cone was rounded up, π was rounded down and the radius was

rounded down
The 25 was too low and the 100 was too high. Dividing
the 100 by 25 gives an answer which is too high

n2 - 2 - (n2 - 4n + 4)

4n - 6
2(2n - 3)

Expanding the square bracket by squaring the first term, doubling
the product of the two terms and squaring the last term

Subtracting everything in the bracket. Double negative becomes positive

Bringing 2 out as a factor shows that it is even



14

*P48147A01420*

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

17 There are 9 counters in a bag.

 7 of the counters are green.
 2 of the counters are blue.

 Ria takes at random two counters from the bag.

 Work out the probability that Ria takes one counter of each colour.
 You must show your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 17 is 4 marks)

Green AND blue OR blue AND green. AND means to multiply the probabilities. OR means
to add the probabilities. After the first counter is taken there is 1 fewer counter in total

.CG Maths.

7
9

× 2
8

2
9

× 7
8

+

28
72

14
72

+ 14
72 To multiply fractions: multiply the numerators and multiply the denominators

The numerators can be added as the denominators are the same
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18
A B

D C

x

y

O

 ABCD is a rhombus.
 The coordinates of A are (5,11)
 The equation of the diagonal DB is  y = 1

2
x + 6

 Find an equation of the diagonal AC.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 18 is 4 marks)

Turn over     

The diagonals of a
rhombus are perpendicular

.CG Maths.

y = -2x + c

c = 11 + 2(5)

y = -2x + 21

The general equation of a straight line is y = mx + c, where m is the
gradient and c is the y-intercept. The gradient of DB is 1/2. The gradient
of AC is the negative reciprocal of this as they are perpendicular so is -2
Rearranging to make c the subject by adding 2x to both sides and
substituting 11 for y and 5 for x. 2(5) = 10 then 11 + 10 = 21
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19
A B

O C

a

c

 OABC is a parallelogram.

 OA  = a  and  OC  = c

 X is the midpoint of the line AC.
 OCD is a straight line so that OC : CD = k : 1

 Given that XD  =  3c
1

2
a

 find the value of k.

k = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 19 is 4 marks)

CA = CO + OA. CO = -OC = -c

.CG Maths.

X

D

2
5

c : 5
2

c

1 : 5
2

2
5

: 1

CA = -c + a

CD = -1
2c + 1

2 a + 1
2 a6

2 c - CD = CX + XD. CX = 1/2 CA. Writing 3c as 6/2 c so
that it has the same denominator of 2. So CD = 5/2 c

Expressing the ratio OC : CD

Simplifying by dividing both sides by c

Dividing both sides by 5/2 to get 1 on the right.
1 divided by does the reciprocal, so 1 ÷ 5/2 = 2/5

A rough sketch of the information we are given
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20 Solve algebraically the simultaneous equations

x2 + y2 = 25
 y – 3x = 13

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 20 is 5 marks)

y = 3x + 13

1st equation

.CG Maths.

x2 + 9x2 + 78x + 169 = 25

10x2 + 78x + 144 = 0

5x2 + 39x + 72 = 0

5x2 + 15x + 24x + 72

5x(x + 3) + 24(x + 3)

(5x + 24)(x + 3) = 0

x = -3x = -24
5 or

y = 3(-3) + 13

y = 4y = - 7
5

= -72
5 + 65

5

y = 3(-     ) + 1324
5

2nd equation

Rearranged the 2nd equation to make y the subject by
adding 3x to both sides. This forms the 3rd equation
Substituting 3x + 13 for y in the 1st equation. Expanding (3x + 13)2

to get 9x2 + 78x + 169 by squaring the first term, doubling the
product of the two terms, squaring the last term

Collecting like terms and subtracting 25 from both
sides to put it into the quadratic form ax2 + bx + c = 0
Dividing all terms on both sides by 2 to get smaller whole numbers
a = 5, b = 39, c = 72. Multiplying a by c gives 360. Two
numbers which multiply to this and add to b are 15 and
24. Splitting the middle x term into these numbers of x
Factorising the left two terms and the right two terms separately
Bringing together the 5x and +24 and writing the (x + 3)
once. This is now fully factorised. Putting it back equal to 0.
Either 5x + 24 = 0 (so x = -24/5) or x + 3 = 0 (so x = -3)

Substituting the values of x back into the 3rd equation works out the y values

Writing 13 as 65/5 so that it has 5 as the denominator
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21 ABCD is a quadrilateral.

A

B

D

C

 AB = CD.
 Angle ABC = angle BCD.

 Prove that AC = BD.

(Total for Question 21 is 4 marks)

AB = CD This is given

.CG Maths.

Angle ABC = angle BCD
BC is shared

SAS, so triangles ABC and BCD are congruent

So AC = BD

This is given

BC is in both triangle ABC and triangle BCD

Two sides and the angle between them
are the same in both triangles so they
are congruent (the same shape and size)

As they are opposite the same angle in the congruent triangles
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19

22 The diagram shows a hexagon ABCDEF.

E

B

D

C

F

A

QP

 ABEF and CBED are congruent parallelograms where AB = BC = x cm.
 P is the point on AF and Q is the point on CD such that BP = BQ = 10 cm.

 Given that angle ABC = 30°,

 prove that cos
( )PBQ x= − −

1
2 3

200

2

(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS

AC2 = x2 + x2 - 2 × x × x × cos30 Using the cosine rule in triangle ABC: a2 = b2 + c2 - 2bccosA

.CG Maths.

30x x

10 10

0
4

30
3

45
2

60
1

90
0

PQ2 = 102 + 102 - 2 × 10 × 10 × cosPBQ

= cosPBQ2x2 -  3x2 - 200
-200

AC2 = 2x2 -  3x2

AC2 = PQ2

Listing the angles 0, 30, 45, 60, 90 degrees. Listing 4, 3, 2, 1, 0 under these for the
cos values. Square rooting them and putting them over 2 works out that cos30 =  3/2

Simplifying

AF is parallel to CD as they are in the parallelograms. Parallel lines are the
same distance away from each other at all points so AC = PQ and AC2 = PQ2

Using the cosine rule in triangle PBQ: a2 = b2 + c2 - 2bccosA

Simplifying and substituting in AC2 for PQ2

Subtracting 200 from both sides then dividing both sides by -200

-200/-200 = 1. Dividing the rest by -200 makes it negative
then can be put over 200. Bringing out x2 as a factorcosPBQ = 1 - (2 -  3)

200
x2

2x2 -  3x2 = 200 - 200cosPBQ


