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Answer all questions, make sure you show all working otherwise you will not be awarded marks. If you write on any other paper, please hand this in with the sheet.

Number Data Algebra Geometry

1. Simplify 6. Find the range of the date 11. Factorise 16. Find the length of z 

2. Estimate 7. The mean of 5 items is 7. 4 of these items are:

   9   6    1   3   

Find the value of the 5  item

12.  Solve 17. Bintou has a flower garden in the shape of a circle.
 The diameter of the garden is 4.5 feet.Bintou wants to put 
fencing around the edge of the garden.The fencing costs 
$1.38 per foot.Work out the total cost of the fencing.

3. Write                                           in standard form 8.Jack collects the lengths of 40 
animals and records the data in 
the table below. Find he median

13.                                       Find the gradient 18. The shapes are similar 
Find y.

4. Simplify 9. 

Indigo selects a counter at random 200 times. Work out an 
estimate for the total number of times the counter will be 
white.

14. Simplify 19. Find the midpoint of the line segment  AB where 
A (0,8)  and B (2,-10) 

5. 10. There are 90 pupils in a group.
The only languages available for the group to study are French and 
Portuguese. Find the probability to select a pupil that studies 
neither Portuguese nor French.

15. Solve 20. Sophie travelled a distance of 644 miles.
 Sophie's average speed was 161 mph Find the duration of 
Sophie's journey.
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Mark scheme 

Question 1 

 212 
 

➀ Multiply the exponents. 

  (24
)

3
 =  24 × 3 

  =  212 
 

Question 2 

 900000  
 

856 rounds to 900 to 1 significant figure. 
195.1 rounds to 200 to 1 significant figure. 

 
856 × 195.1

0.16
 ≈  

900 × 200

0.2
 

  ≈  
180000

0.2
 

  ≈  900000

 

Question 3 

 1.73 ×  10−2 
 

The number to convert is 173 ×  10−4
 

The first factor, 173, needs to be between 1 and 10. We need to divide 173 by 100 so it 
becomes 1.73 

To compensate, we therefore need to make 10−4 100 times bigger which increases the 
power by 2. 

Therefore the answer is 1.73 ×  10−2 

Question 4 

 4√2 
 

➀ Rewrite √32 using the highest square number that goes into 32 

  √32  =  √16 ×  2 
  =  √16√2 

 

➁ Simplify √16 to obtain the final answer. 
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  √16√2  =  4√2  

Question 5 

 18, 20, 22, 24, 28, 30, 32, 36, 38, 40, 42, 44, 48, 50, 54, 56  
 

𝑋 ∪  𝑌 contains all elements in 𝑋 or in 𝑌 or in both. 

Question 6 

 20marks 

 

➀ Identify the column with the lowest value and the column with the highest value. 

 

 Lowest =  35 
  Highest =  55 

 

➁ Work out the range by finding the difference between these numbers. 

 Range =  55 − 35 
  =  20 

 

Question 7 

 16  
 

The mean of the 5 items is 7 therefore all items add up to 5 ×  7 = 35. 

The 4 listed items add up to 19. 

 5th item  =  35 −  19 
  =  16 

 

Question 8 

 42.5cm 

 

Add a cumulative frequency column. 
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Length (𝐳 cm)   

Cu
m
ul
ati
ve 
fre
qu
en
cy 

𝟑𝟎 </𝐭𝐡 >< 𝐭𝐝 > 𝟐 </𝐭𝐝 ></𝐭𝐫 >< 𝐭𝐫 >< 𝐭𝐡 > [𝐦]𝟑𝟓 </𝐭𝐡 >< 𝐭𝐝 > 𝟕 </𝐭𝐝 ></𝐭𝐫 >< 𝐭𝐫 >< 𝐭𝐡 > [𝐦]𝟒𝟎 </𝐭𝐡 >< 𝐭𝐝 > 𝟑𝟑 </𝐭𝐝 ></𝐭𝐫 >< 𝐭𝐫 >< 𝐭𝐡 > [𝐦]𝟒𝟓 </𝐭𝐡 >< 𝐭𝐝 > 𝟑𝟗 </𝐭𝐝 ></𝐭𝐫 >< 𝐭𝐫 >< 𝐭𝐡 > [𝐦]𝟓𝟎 </𝐭𝐡 >< 𝐭𝐝 > 𝟒𝟎 </𝐭𝐝 ></𝐭𝐫 ></𝐭𝐛𝐨𝐝𝐲 ></𝐭𝐚𝐛𝐥𝐞 >< 𝐩 > 𝐓𝐡𝐞𝐫𝐞 𝐚𝐫𝐞 𝟒𝟎 𝐯𝐚𝐥𝐮𝐞𝐬 𝐢𝐧 𝐭𝐨𝐭𝐚𝐥, 𝐬𝐨 𝐭𝐡𝐞 𝐦𝐞𝐝𝐢𝐚𝐧 𝐰𝐢𝐥𝐥 𝐫𝐨𝐮𝐠𝐡𝐥𝐲 𝐛𝐞 𝐭𝐡𝐞 𝟐𝟎𝐭𝐡 𝐯𝐚𝐥𝐮𝐞 𝐰𝐡𝐢𝐜𝐡 𝐥𝐢𝐞𝐬 𝐢𝐧 𝐭𝐡𝐞 𝐢𝐧𝐭𝐞𝐫𝐯𝐚𝐥 [𝐦]𝟒𝟎 </𝐩 >< 𝐩 ></𝐩 >< 𝐝𝐢𝐯 𝐜𝐥𝐚𝐬𝐬 = "𝐝𝐞𝐬𝐦𝐨𝐬" 𝐢𝐝 = "𝐜𝐚𝐥𝐜𝐞𝟑 − 𝟖𝟕𝟗𝟑𝟐𝟖𝟏𝟔" 𝐬𝐭𝐲𝐥𝐞 = "𝐰𝐢𝐝𝐭𝐡: 𝟑𝟓𝟎𝐩𝐱;  𝐡𝐞𝐢𝐠𝐡𝐭: 𝟖𝟎𝐩𝐱; " >< 𝐢𝐦𝐠 𝐬𝐫𝐜 = "𝐢𝐦𝐚𝐠𝐞𝐬/𝐤𝐬𝐢𝐦𝐠/𝟏𝟒/𝐫𝟏 − 𝟏𝟎𝟖𝟖 − 𝐚𝟐𝟓𝐚𝟔𝟒𝟕𝟎𝟑𝟐𝟓𝐛𝐛𝟔𝟕𝟑𝐛𝐝𝟎𝟓. 𝐩𝐧𝐠" ></𝐝𝐢𝐯 >< 𝐬𝐜𝐫𝐢𝐩𝐭 > 𝐯𝐚𝐫 𝐞𝐥𝐭 =  𝐝𝐨𝐜𝐮𝐦𝐞𝐧𝐭. 𝐠𝐞𝐭𝐄𝐥𝐞𝐦𝐞𝐧𝐭𝐁𝐲𝐈𝐝(′𝐜𝐚𝐥𝐜𝐞𝟑 − 𝟖𝟕𝟗𝟑𝟐𝟖𝟏𝟔′);  𝐯𝐚𝐫 𝐨𝐩𝐭𝐢𝐨𝐧𝐬 =   𝐞𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧𝐬: 𝐟𝐚𝐥𝐬𝐞, 𝐥𝐨𝐜𝐤𝐕𝐢𝐞𝐰𝐩𝐨𝐫𝐭: 𝐭𝐫𝐮𝐞, 𝐬𝐞𝐭𝐭𝐢𝐧𝐠𝐬𝐌𝐞𝐧𝐮: 𝐟𝐚𝐥𝐬𝐞, 𝐬𝐡𝐨𝐰𝐆𝐫𝐢𝐝: 𝐟𝐚𝐥𝐬𝐞, 𝐱𝐀𝐱𝐢𝐬𝐍𝐮𝐦𝐛𝐞𝐫𝐬: 𝐟𝐚𝐥𝐬𝐞, 𝐲𝐀𝐱𝐢𝐬𝐍𝐮𝐦𝐛𝐞𝐫𝐬: 𝐟𝐚𝐥𝐬𝐞, 𝐬𝐡𝐨𝐰𝐘𝐀𝐱𝐢𝐬: 𝐟𝐚𝐥𝐬𝐞, 𝐱𝐀𝐱𝐢𝐬𝐀𝐫𝐫𝐨𝐰𝐌𝐨𝐝𝐞: ′𝐏𝐎𝐒𝐈𝐓𝐈𝐕𝐄′, 𝐲𝐀𝐱𝐢𝐬𝐀𝐫𝐫𝐨𝐰𝐌𝐨𝐝𝐞: ′𝐏𝐎𝐒𝐈𝐓𝐈𝐕𝐄′, 𝐱𝐀𝐱𝐢𝐬𝐋𝐚𝐛𝐞𝐥: ′′, 𝐲𝐀𝐱𝐢𝐬𝐋𝐚𝐛𝐞𝐥: ′′, 𝐱𝐀𝐱𝐢𝐬𝐒𝐭𝐞𝐩: 𝟏, 𝐲𝐀𝐱𝐢𝐬𝐒𝐭𝐞𝐩: 𝟏, 𝐛𝐨𝐫𝐝𝐞𝐫: 𝐟𝐚𝐥𝐬𝐞, 𝐭𝐫𝐚𝐜𝐞: 𝐟𝐚𝐥𝐬𝐞,;  𝐯𝐚𝐫 𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫 =  𝐃𝐞𝐬𝐦𝐨𝐬. 𝐆𝐫𝐚𝐩𝐡𝐢𝐧𝐠𝐂𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫(𝐞𝐥𝐭, 𝐨𝐩𝐭𝐢𝐨𝐧𝐬);  $(𝐞𝐥𝐭). 𝐝𝐚𝐭𝐚(′𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫′, 𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟏′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟕, 𝟎 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟐′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟏𝟕. 𝟒, 𝟎 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟑′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟑𝟑, 𝟎 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟏𝟏′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟕, 𝟎. 𝟓 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′, 𝐥𝐚𝐛𝐞𝐥: ′𝟕𝐭𝐡′, 𝐬𝐡𝐨𝐰𝐋𝐚𝐛𝐞𝐥: 𝐭𝐫𝐮𝐞, 𝐡𝐢𝐝𝐝𝐞𝐧: 𝐭𝐫𝐮𝐞);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟐𝟏′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟏𝟕. 𝟒, 𝟎. 𝟓 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′, 𝐥𝐚𝐛𝐞𝐥: ′𝟐𝟎𝐭𝐡′, 𝐬𝐡𝐨𝐰𝐋𝐚𝐛𝐞𝐥: 𝐭𝐫𝐮𝐞, 𝐡𝐢𝐝𝐝𝐞𝐧: 𝐭𝐫𝐮𝐞);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟑𝟏′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟑𝟑, 𝟎. 𝟓 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′, 𝐥𝐚𝐛𝐞𝐥: ′𝟑𝟑𝐭𝐡′, 𝐬𝐡𝐨𝐰𝐋𝐚𝐛𝐞𝐥: 𝐭𝐫𝐮𝐞, 𝐡𝐢𝐝𝐝𝐞𝐧: 𝐭𝐫𝐮𝐞);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟏𝟏𝟏′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟕, −𝟎. 𝟓 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′, 𝐥𝐚𝐛𝐞𝐥: ′𝟒𝟎 𝐜𝐦′, 𝐬𝐡𝐨𝐰𝐋𝐚𝐛𝐞𝐥: 𝐭𝐫𝐮𝐞, 𝐡𝐢𝐝𝐝𝐞𝐧: 𝐭𝐫𝐮𝐞);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟐𝟏𝟏′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟏𝟕. 𝟒, −𝟎. 𝟓 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′, 𝐥𝐚𝐛𝐞𝐥: ′`𝐐
𝟐

`′, 𝐬𝐡𝐨𝐰𝐋𝐚𝐛𝐞𝐥: 𝐭𝐫𝐮𝐞, 𝐡𝐢𝐝𝐝𝐞𝐧: 𝐭𝐫𝐮𝐞);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐄𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧( 𝐢𝐝: ′𝐩𝟑𝟏𝟏′, 𝐥𝐚𝐭𝐞𝐱: ′ 𝐥𝐞𝐟𝐭(𝟑𝟑, −𝟎. 𝟓 𝐫𝐢𝐠𝐡𝐭)′, 𝐜𝐨𝐥𝐨𝐫: ′𝐛𝐥𝐚𝐜𝐤′, 𝐥𝐚𝐛𝐞𝐥: ′𝟒𝟓 𝐜𝐦′, 𝐬𝐡𝐨𝐰𝐋𝐚𝐛𝐞𝐥: 𝐭𝐫𝐮𝐞, 𝐡𝐢𝐝𝐝𝐞𝐧: 𝐭𝐫𝐮𝐞);  𝐜𝐚𝐥𝐜𝐮𝐥𝐚𝐭𝐨𝐫. 𝐬𝐞𝐭𝐌𝐚𝐭𝐡𝐁𝐨𝐮𝐧𝐝𝐬(𝐥𝐞𝐟𝐭: 𝟏. 𝟖, 𝐫𝐢𝐠𝐡𝐭: 𝟑𝟖. 𝟐, 𝐛𝐨𝐭𝐭𝐨𝐦: −𝟏. 𝟑, 𝐭𝐨𝐩: 𝟏. 𝟑); </𝐬𝐜𝐫𝐢𝐩𝐭 >< 𝐩 > [𝐦]

 𝐐𝟐  =  𝟒𝟎 + 
𝟐𝟎 − 𝟕

𝟑𝟑 − 𝟕
 ×  (𝟒𝟓 −  𝟒𝟎) 

  =  𝟒𝟎 + 
𝟏𝟑

𝟐𝟔
 ×  𝟓 

  =  𝟒𝟐. 𝟓 𝐜𝐦 

 

Question 9 

 30  
 

Expected frequency = probability × number of trials 

0.15 ×  200 =  30 

Question 10 

 
1

3
 

 

There are 30 pupils who study neither Portuguese nor French, out of 90 pupils, therefore 

the probability is 
30

90
 

Question 11 

 (𝑥 − 10)(𝑥 +  6) 

 

We find two numbers that have difference 4 and multiply together to give 60. These are 10 
and 6. Using these, we factorise as follows, being very careful to keep track of minus signs: 

𝑥2  − 4𝑥 − 60 =  (𝑥 − 10)(𝑥 +  6) 

Question 12 

 𝑥 =  4 
 

We change the equation by doing the same thing to each side with the goal of making it 
simpler at each step. 
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Firstly, we remove the 𝑥-term from one of the sides. We pick the right hand side because it 
has the smaller 𝑥-term, so we subtract 4𝑥 from both sides. Next we remove the constant 
from the left hand side by adding 7 to both sides. Lastly, we divide by the coefficient of the 
𝑥-term on the left hand side, which is 2. 

 6𝑥 −  7 =  4𝑥 +  1
  − 4𝑥 ↓     ↓  − 4𝑥

 2𝑥 −  7 =  1
  + 7 ↓     ↓   + 7

 2𝑥 =  8
  ÷ 2 ↓     ↓  ÷ 2

 𝑥 =  4

 

Question 13 

 1 
 

𝑚 =
change in 𝑦

change in 𝑥
 

Taking the two opposite ends of the line: 

  𝑚 =
7 − 2

3 − −2
 

  =
5

5
 

  = 1

 

Question 14 

 24𝑥4 + 61𝑥3 + 41𝑥2 + 10𝑥 
 

➀ Multiply each term in the first bracket by each term in the second bracket. 

 (+ +) (+) 
   =× + × + × 
     + × + × + × 
   = 24𝑥4 + 40𝑥3 + 21𝑥3 + 35𝑥2 + 6𝑥2 + 10𝑥 

 

➁ Simplify. 

   = 24𝑥4 + 61𝑥3 + 41𝑥2 + 10𝑥 

Question 15 

 
5

2
 <  𝑦 ≤  

21

4
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  3 <  4𝑦 − 7 ≤  14 
   +7  +7 + 7 
  10 <  4𝑦 ≤  21 

   ÷  4    ÷  4  ÷  4 

  
5

2
<  𝑦 ≤  

21

4
 

  

 

Question 16 

 𝑧 =18.7cm 

 

 

➀ Start by calculating the length of ℎ marked on the diagram using Pythagoras' theorem, 

  ℎ2  =  132 + 102 

  ℎ2  =  269 
  ℎ =  √269 

  =  16.4012 

 

 

➁ Then use Pythagoras' theorem again to work out 𝑥: 

  𝑧2  =  92 + ℎ2 
  𝑧2  =  81 +  269 
  𝑧2  =  350 
  𝑧 =  √350 
  𝑧 =  18.708287 … 
  𝑧 =  18.7  cm (to 1 dp) 

 

Question 17 

 $19.51  
 

➀ Find the circumference. 
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𝐶 = 𝜋 𝑑 
= 𝜋 ×  4.5 
= 14.14 feet 

➁ Multiply the circumference by the cost per foot. 

14.14 × 1.38  =  $19.51  

Question 18 

 𝑦 =8cm 

 

① Find the scale factor. 

  𝑠𝑓 =  
10

5
 

  = 2 
 

② Use the scale factor to find 𝑦. 

 𝑦 =  
16

2
 

  =  8 cm
 

Question 19 

 ( 1 , −1 ) 
 

➀ The two points are plotted with a grid below. 

 

➁ You can find the mean of the 𝑥 values and the mean of the 𝑦 values. 

𝑥𝑀  =  
0+2

2
= 1 

𝑦
𝑀

 =  
8+−10

2
= −1 

Therefore the midpoint is (1, −1) 
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Question 20 

 4hours 

 

Use the formula speed =
distance

time
 which can be rearranged to time =

distance

speed
 

time =  
644

161
 =  4 hours. 

 

 


