
2 

Answer all the questions. 

A grain of salt weighs 6.48 x 10 kg on average.

A packet contains 0.35 kg of salt. 

(a) Use this information to calculate the number of grains of salt in the packet.

0.3S 
6.48x l0S 

(a) .. . [2] 

(b) Explain why your answer to part (a) is unlikely to be the actual number of grains of salt in the 

packet.
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Tom researches the weights of plant seeds. 2 

One poppy seed weighs 3x 10 grams. 
250 pumpkin seeds weigh 21 grams 
One sesame seed weighs 3.64 x 10 kilograms. 

Write the three types of seed in order according to the weight of one seed. 

Write the lightest type of seed first. 

You must show how you decide. 

1 

PoPPy 3x lO 

Ump h n 8.4yl0 
3 3-64 x0"x (000 3.64 x 10 Sesame 

Pompein..[4]****it******""**** 

lightest 
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Sophie is organising a raffle. A 

Each raffle ticket costs 50p. 
She sells 400 tickets. 
The probability that a ticket, chosen at random, wins a prize is 0.1. 
Each winning ticket receives a pize worth £3. 

Sophie says 

I expect the raffle to make over £100 profit. 

Show that Sophie is wrong. 

400x O 20000 = k2o0 

L+00 x - Ix £3 £ 1200 

Erpecked peft= £200-£ i20 = £&O< EIOO 

** *********************.**********"*****'**'********************°°*****"******************* *** *** ******"***'*'°** **** 

***'*°****'***'****" *****°**** ***''''* *** *** ************ ***** 4 *************** *******************. 
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ABC is a right-angled triangle.
AB 20cm and BC =37 cm. 

5 

37 cm 
C 

Not to scale 

20 cm 

Calculate angle BAC. 

31 tan BAC= 
20 

9 BAC = tan 

************************ [3 ******* 
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6 A bag contains some counters. 

There are 300 counters in the bag. 

There are only red, white and blue counters in the bag, 
23 The probability of picking a blue counter is 
50 

The ratio of red counters to white counters is 2: 1. 

Calculate the number of red counters in the bag 

x O = 138 blue 

62 red or whe (300 -13s) 

x l62 = 08 ced 

I08 [4] ***"****"*** **** 
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Construct the perpendicular from the point Pto the line AB. 
Show all of your construction lines 

B 

(2] 
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The graph shows two parallel lines, Line A and Line B. 8 

Line A 

Line B Not to scale 

X 

Line A has equation y= 6x+7. 
Line B passes through the point (4, 26). 

Find the equation of Line B. 

-26 = 6(x-4) = 6x - 24 

6x +2 

. .. ***** 
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10 
9 Martha's solution to the inequality 8x+5 3x-10 is shown on the number line. 

X 
6 -4 

Is her solution correct? 

Explain your reasoning. 

3x+S 3oc- 0 

Sx S 

s3 

***** .NOs. e....Lo.w... ..Aer. 

[4] 

**********'* * ****

*****'**°*"******'************.****"**********°°"********'**'****'"**'*"*'**'°'*******°**********'** *'*************** '*" 
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10 In 2017, the value of a house increased by 4%. 
In 2018, the value of the house then decreased by 3%. 

Teresa says 

Over the two years the value of the house increased by exactly 17% because 4 - 3 1 
Show that Teresa is wrong. 

let A be he imhal pice af he hou Se 

20i7 .04 A 

2018 0.91x .04 A I. O0&8A 

0-837. 1ncrease |7. increase. 

[6] 
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11 You are glven that 

270-3x26 and 177147 3 

(a) (1) Find the lowest common multlple (1LCM) of 270 and 177 147. 
Give your anawer uing power notation and as an ordinary number. 

23S 77470 

(a)() using power notation... 

as an ordinary number. | 470 12 

(1) Write 177 147000 000 as a product of its prime factors. 

I77147 O00 O00 OO0 OOO 

I77147 1o 

3 2 

2x 3 xs xS () 3] *******'**************** ****************

(b) 3" 177 147 x 9 

Find the value of n. 

774 7 3". 

3 3 3 x 

(b) n= .3] 
OCR 201 
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12 Antonio rolls two fair six-sided dice and calculates the difference between the scores. 
For example, if the two scores are 2 and 5 or 5 and 2 then the difference is 3. 

(a) Complete the sample space diagram to show the possible outcomes from Antonio's dice. 

Dice 2 

difference 
1 2 3 4 56 

2 3 1 4 

2 4 2 3 

1 23 3 

Dice 1 
4 2 3 
5 3 

6 

[2 

(b) Antonio rolls the two dice three times. 

Calculate the probability that he gets a difference of 1 on all three rolls. 
Give your answer as a fraction in its lowest terms. 

12S 

SE32 

25 
S&32 

(b) 4 
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13 Prove that the mean of any four consecutive even integers is an integer. 41 

Let ewen integers be he Con s 

2oc Zoc +2 2%* 2oc+6, uhare c 

iotece 

b+2>x*m+ 2c 4+2c +6 8+2 

2oc+3, 
whi ch an 

Tnteqer Sine 

and 3 cre. 
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14 The length of the longest diagonal of a cube is 25 cm. 

Calculate the total surface area of the cube. 

=25 c + 

3 62S. 

c':625 
3 

SA: 6= 6 = 12s0 em 

I250 cm2 [5] ****************** *********** ***** ** 
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16 
15 Solve by factorisation.

5x+7X+ 2 = 0 

S c + =o 

X .** ********** .13 
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16 Sketch the graph of y =- sin x for 0° Sx< 360°. 

24 

0 
90 80 270 360 

2 
131 
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17 Tis a radar tower. 
A and B are two aircraft. 

At 3pm 

aircraft A is 3250 km from T on a bearing of 015 
aircraft 8 is 4960 km from T on a bearing of 057 

.A Not to scale 

North 

(a) Aircraft A flies directly towards radar tower T at a speed of 890 km/h. 

At what time will the aircraft pass over radar tower T? 
Give your answer to the nearest minute. 

32SObr 3.6S hs. 
90 n 

Spm 3-65 hr 

[4 (a) .. 
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(b) Calculate the distance that was between aircraft A and aircraft B at 3pm. 

3250 

2 u60 

32so+ u960-(2x 32SOx 4960 cos42") 

12OSuO.83 

= 334.4 Lm 

(b) *************************************** km [4] 334. 4 
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20 
18 A cone has radius rcm and height hcm. 

hcm 

cm_L 

The height is three times the radius. 
The volume of the cone is 2100 cm 
Calculate the radius of the cone. 

The volume Vof a cone with radius rand height h is V= h] 

h 3r 

2OO 
V T(3.) » TTC 

2 o 
TT 

. 74 Cm 

. Cm [4] 
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19 The point (-5, 2) lies on the circumference of a circle, centre (0, 0). 

(a) Find the equation of the circle. 

es)* -s)+ = J2 

-o +y-0) = W7) = 29. 

x+ y 29 

2 
(a) . 4] .. ...... .... 2G 

(b) Work out the gradient of the tangent to the circle at (-5, 2). 

nor mcd: 0-22 
O-s) 

n, m2-| fungent 2s 

2.S 
(b) .2] ************************* 
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20 (a) Show that the equation x -X-9 =0 has a solution between x = 1 andx = 2. 13] 

-x -G= 

c2 -x-9=3 

This 7s a Conhnvus hnchon 
So he change of Sgn 

ndicate s oo 4C< 2 

(b) Find this solution correct to 1 decimal place. 
Show your working 

36 

25T 3 5+ 2 

: 3.S4 1-88 2 

1.9 

(b)x [41 
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23 
21 Toy building bricks are available in two sizes, small and large. 

The small and large bricks are mathematically similar. 

A small brick has volume 8 cmand width 2.1 cm. 
A large brick has volume 15.625 cm. 

Calculate the width of a large brick. 

3 x2-1 

25 x2-1 = 

2. 62S.. cm [4] 

Turn over for question 22 
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22 At the start of 2018, the population of a town was 17 150. 
At the start of 2019, the population of the town was 16807 

it is assumed that the population of the town is given by the formula 

P ar 

where Pis the population of the town tyears after the start of 2018. 

(a) Write down the value of a. 

(a) A. . 1] ********* 

(b) Show that r= 0.98. 

I7SOr 16307 

O.98 7Is0 

(c) Show that the population is predicted to be less than 16 000 at the start of 2022. [2 
7SOx O.98 i5818-6 tbOOo 

(d) Use the formula to work out what the population might have been at the start of 2017. 

O.98 

(d) [21 *********** 
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