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Induction Task 
 

The aim of this task is to ‘bridge the gap’ between 
GCSE and A-level Mathematics. 
 
There are two levels of questions, GCSE and AS level. 

• Complete all of the GCSE questions. Use the mark 
scheme to mark these in purple pen, when you 
have finished. You should spend approximately 3 
hours on this 

• Complete as many as you can of the AS level 
questions. Some of these are tricky, but some of 
them are no more difficult than the GCSE 
questions. Those doing Further Maths should 
attempt all of these.  

• Students should use purple pen to comment on 
what went well and what they need to improve 
on and complete the grid at the front of the 
booklet 

• During the third week, you will be given an 
induction test based on these types of questions 

 
Deadline: Friday 12th September 2025 
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Exemplar marking 
 

PURE: Surds and indices  

 
 

 GCSE: Surds and indices  
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 GCSE: Surds and indices  

 
Question number  Topic  Estimated 

number of marks  
Comment  

1 
Negative and 

fractional indices 
 Total 4  

2 
Negative and 

fractional indices 
 Total 3  

3 Simplifying indices  Total 5  

4(a) Simplifying indices  Total 1  

4(b) 
Expand and 

simplify surds 
 Total 2  

4(c) 
Negative and 

fractional indices 
 Total 3  

5 Simplify surds  Total 3  

6 
Rationalise the 
denominator 

 Total 2  

7 
Exact trig values 
and simplifying 

surds 
 Total 3  
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GCSE: Factorising, expanding 

and solving equations 
 

 
Question number  Topic  Estimated 

number of marks  
Comment  

8 Factorise ax2 + bx  Total 2  

9 

Solving 
simultaneous 

equations; two 
linear 

 Total 3 
 
 
  

10 
Expand and 

simplify triple 
brackets 

 Total 3   

11 
Factorise 

ax2 + bx +c 
 Total 2 

 
  

12 
Simplify algebraic 

fractions 
 Total 3 

 
 
  

13 
Solve equations 
with algebraic 

fractions 

 Total 5   

14 

Solve 
simultaneous 

equations; one 
linear, one 
quadratic 

 Total 2   

15 
Complete the 

square 
 Total 4  
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16(a) 
Complete the 

square ax2 + bx +c 
 Total 3  

16(b) 
Solve by 

completing the 
square 

 Total 3  

17 

Rearrange 
equations when 

the variable 
appears twice 

 Total 3  
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Question number  Topic  Estimated number of 

marks  
Comment  

18 
Finding the 
equation of 
parallel lines 

 Total 3  

19 

Finding the 
equation of 

perpendicular 
lines 

 Total 4  

20 
Finding the 

equation of a 
tangent to a circle 

 Total 5 

 

 

  

 
 
 

 GCSE: Sequences and functions  

 
Question number  Topic  Estimated 

number of marks  
Comment  

21 
Finding the nth 

term 
 Total 2  

22 
Finding the 

inverse function 
 Total 1  

23 
Composite 
functions 

 Total 3  

  

 GCSE: Linear graphs   
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 GCSE: Trigonometry and proof  

 
Question number  Topic  Estimated 

number of marks  
Comment  

24 
Transformations 

of trig graphs 
 Total 2  

25 Algebraic proof  Total 4  

26 Right-angle trig  Total 4  

  
 
 

 GCSE: Sectors  

 
Question number  Topic  Estimated 

number of marks  
Comment  

27 Arc length  Total 2  

28(a) Area of a sector  Total 3  

28(b) Area of a segment  Total 3  
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GCSE: Statistical diagrams and 

probability 
 

 
Question number  Topic  Estimated 

number of marks  
Comment  

29(a) 
Cumulative 
frequency 

 Total 4  

29(b) Box plots  Total 3  

30 Histograms  Total 4  

31 
Venn diagrams 
and probability 

 Total 5  

32 
Conditional 
probability 

 Total 3  

33 
Probability 
reasoning  

 Total 4  
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 GCSE: Speed-time graphs  

 
Question number  Topic  Estimated 

number of marks  
Comment  

34 
Area under a 

graph 
 Total 5  

35(a) 
Area under a 
curved graph 

 Total 4  

35(b) 
Gradient of a 

tangent 
 Total 3  

 
 
  

 AS level: Trigonometry  

 
Question number  Topic  Estimated number of 

marks  
Comment  

36(a) 
Pythagoras’ 

theorem and 
trigonometry 

 Total 6  

36(b) 
Area of a triangle 

using 
trigonometry 

 Total 3  

37 
Cosine rule and 

area of a triangle 
 Total 5 
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 AS level: Algebra and graphs  

 
Question number  Topic  Estimated number of 

marks  
Comment  

38 
Rearranging 

formula 
 Total 2  

39 

Rearranging 
formula when the 
variable appears 

twice 

 Total 4  

40 
Finding the 

equation of a 
parallel line 

 Total 5 

 

 

  

41 
Transformations 

of graphs 
 Total 4  

42 
Transformations 

of graphs 
 Total 4  

43 
Finding the points 
of intersection of 

two lines 
 Total 4  
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 AS level: Surds and indices  

 
Question number  Topic  Estimated number of 

marks  
Comment  

44 
Evaluate 

fractional and 
negative indices 

 Total 4  

45 

Evaluate 
fractional indices 

and simplify 
expressions 

 Total 5  

46 
Expand and 

simplify surds 
 Total 5 

 

 

  

 

 AS level: Inequalities  

 
Question number  Topic  Estimated number of 

marks  
Comment  

47 
Solve linear 

algebraic 
inequalities 

 Total 3  

48 
Solve quadratic 

inequalities 
 Total 3  
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AS level: Quadratics and their 

graphs 
 

 
Question number  Topic  Estimated number of 

marks  
Comment  

49 
Algebraic 

Pythagoras & 
solving quadratics 

 Total 5  

50(a) 
Complete the 

square and find 
the minimum 

 Total 4  

50(b) 

Sketch a 
quadratic 

showing points of 
intersection 

 Total 4  

51 
Complete the 

square and find 
the minimum 

 Total 5 

 

 

  

52 

Interpreting 
quadratic graphs 

and their 
equations 

 Total 8  

53(i) Sketching a cubic  Total 3  

53(ii) 
Expanding triple 

brackets 
 Total 2  

53(iii) 
Describe a 
graphical 

transformation 
 Total 2  
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 AS level: Proof  

 
Question number  Topic  Estimated number of 

marks  
Comment  

54 
Factorise cubic 

and use it to 
prove 

 Total 3  

55 
Proof of 

consecutive 
integer 

 Total 4  

 

 
AS level: Statistics and 

probability 
 

 
Question number  Topic  Estimated number of 

marks  
Comment  

56(i) 
Drawing a 
cumulative 

frequency curve 
 Total 5  

56(ii) 
Finding the 

median and IQR 
 Total 3  

57(i) 
Drawing a 

probability tree 
 Total 3 

 

 

  

57(ii)&(iii) 
Find probabilities 
from a probability 

tree 

 Total 5  

58(i)&(ii) 
Conditions of 
independent 

events 
 Total 3  
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58(iii) 
Drawing a Venn 

diagram 
 Total 3  

59 
Interpreting a 
Venn diagram 

 Total 5  

 
 

 AS level: Kinematic graphs  

 
Question number  Topic  Estimated number of 

marks  
Comment  

60 
Interpreting 
velocity-time 

graphs 

 Total 6  
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 GCSE: Surds and indices  

 

 
Q2. Express   

1

√𝑥23    in the form 𝑥𝑎 

 
 
 
 
 
 
 
 

Q3.(a) Simplify fully     
𝑤3× 𝑤4

𝑤2  
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Q4.(a) Simplify fully     
𝑚3 × 𝑚5 × 𝑚

𝑚2 × 𝑚4  

 
 
 
 
 
        
(b) Expand and simplify    (3 + √2) (5 - √2) 

 

   (c) Work out the value of    25−
1

2  ×  81
3

4 
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Q5. 
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GCSE: Factorising, expanding 

and solving equations 
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Q13. Solve     
6

𝑥−2
−  

2

𝑥+3
= 1 
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 GCSE : Linear graphs   
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 GCSE: Sequences and functions  
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 GCSE: Trigonometry and proof  
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 GCSE: Sectors  
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GCSE: Statistical diagrams and 

probability 
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 GCSE: Speed-time graphs  
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 AS level: Trigonometry  

 
Q36.  

 
(a) Calculate AC and angle ACB. Hence calculate AD 

 
 
 
 
 
 
 
 
 
 

(6) 
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(b) Calculate the area of the garden 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Total 9 marks) 
 

  



 

King Edward VI Community College 

Mathematics Department  

 
 

 

 

Page | 48  
 

Q37.  

 
Calculate the area of the village green 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Total 5 marks) 
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 AS level: Algebra and graphs  

 
Q38. Make 𝑟 the subject of the formula 

𝐴 =  𝜋𝑟2(𝑥 + 𝑦)  
          where r > 0 

 
 
 
 
 
 
 
 
 

(Total 2 marks) 
 

Q39. Make 𝑥 the subject of the equation 

𝑦 =  
𝑥 + 3

𝑥 − 2
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Total 4 marks) 
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Q40.  
A line L is parallel to 𝑦 = 4𝑥 + 5 and passes through the point (-1, 6).  
Find the equation of the line L in the form 𝑦 = 𝑎𝑥 + 𝑏  
Find also the coordinates of its intersections with axis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Total 5 marks) 
 
Q41. The graph below shows the graph of f(x) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Draw the graphs of the following: 
(a) 𝑦 = 𝑓(𝑥) − 2 

(2) 
(b) 𝑦 = 𝑓(𝑥 − 3) 

(2) 
(Total 4 marks) 
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Q42. 
 The point R(6, -3) is on the curve 𝑦 = 𝑓(𝑥) 
 

(a) Find the coordinates of the image of R when the curve is transformed to 𝑦 =
1

2
𝑓(𝑥) 

 
 
 
 
 
 

 
 (2) 

 
(b) Find the coordinates of the image of R when the curve is transformed to 𝑦 = 𝑓(3𝑥) 

 
 
 
 
 
 
 

(2) 
(Total 4 marks) 

 
Q43.  
 Find the coordinates of the point of intersection of the lines 𝑦 = 5𝑥 − 2 and 𝑥 + 3𝑦 = 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Total 4 marks) 
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 AS level: Surds and indices  

 
Q44.  
 Evaluate the following 
 

(a) 2000 
 

(1) 
 

(b)  
 

 
 
 
 
 

(3) 
(Total 4 marks) 

Q45.  
(a) Evaluate  

 
 
 
 
 

(2) 
 

(b) Simplify fully    
(4𝑎2𝑐)3

32𝑎4𝑐7  

 
 
 
 
 

(3) 
(Total 5 marks) 
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Q46.  

(a) Expand and simplify (3 +  4√5)(3 −  2√5) 

 
 
 
 
 

(3) 

(b) Express    √72 +  
32

√2
    in the form 𝑎√𝑏 where 𝑎 and 𝑏 are integers and 𝑏 is as small as 

possible 
 
 
 
 
 
  
  
 
 
 
 
 

 
 
 
 

(2) 
(Total 5 marks) 
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 AS level: Inequalities  

 
Q47. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

(Total 3 marks) 
Q48 
 

 
 
 
 
 
 
 
 
 

(Total 3 marks) 
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AS level: Quadratics and their 

graphs 
 

 
Q49. 
 

 
 
 
 
 

(a) Show that  ℎ2 =  5𝑥2  −  4𝑥 −  1  
 
 
   
 
 
 

(2) 

(b) Given that h = √7 find the value of x, giving your answer in surd form 
 
 
 
 
 
 

(3) 
(Total 5 marks) 
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Q50. 
(a) Express 𝑥2  −  5𝑥 +  6 in the form 𝑎(𝑥 −  𝑏)2 –  𝑐. Hence state the coordinates of the 

turning point of the curve 𝑦 =  𝑥2  −  5𝑥 +  6 
 
 
 
 
 
 
 
 
 
 

(4) 
 

(b) Find the coordinates of the intersection of the curve 𝑦 =  𝑥2  −  5𝑥 +  6 with the axes and 
sketch this curve 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 
(Total 8 marks) 
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Q51. Express 3𝑥2  −  12𝑥 +  5 in the form 𝑎(𝑥 −  𝑏)2 –  𝑐. Hence state the minimum value of y 
on the curve 𝑦 =  3𝑥2  −  12𝑥 +  5 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

(Total 5 marks) 
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Q52. 
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(Total 8 marks) 
Q53.  
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(Total 7 marks) 
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 AS level: Proof  

 
Q54.  

 

 
 
 
 

 
 
 
Q55. 
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AS level: Statistics and 

probability 
 

 
Q56.  
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Q57.  
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Q58. 
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Q59.  
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 AS level: Kinematic graphs  

 
Q60. 
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