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STEP/MAT/AEA Questions by A Level Chapter (Pure) 

The following questions are aligned to the chapters of Pearson’s A Level textbooks for the 

new 2017 A Level Maths. I’ve only included a question in a chapter if students would have 

already covered all the skills involved, hence why chapters towards the end of the textbook 

have more associated questions in this compilation. 
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1 YEAR 1 

1.1 ALGEBRAIC EXPRESSIONS 
 

Question 1 (STEP I 2006 Q1) 

 

Solutions: (i) 157×211   (ii) 𝑚 = 16382 

 

Question 2 (STEP I 2006 Q6) 

 

Question 3 (STEP I 2005 Q7i,ii) 

 

Solutions: (i) 𝑛 + 1    (ii)  
𝑛+1

2𝑛
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Question 4 

 
Solution: (ii) only 

Question 5 

 

Solution: Option 3. 
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Question 6 

 

Solution: Option 2. 

Question 7 

 

Solution: Option 4. 

Question 8 

 

Solution: Option 4. 
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Question 9 

 

Solution: 𝑥504 

Question 10 

 

Solution: 𝑠 ≤ 0 
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1.2 QUADRATICS (SOLVING, COMPLETING SQUARE, GRAPHS, DISCRIMINANT) 
Question 1 (STEP I 2013 Q1) 

 

Question 2 (STEP I 2009 Q3) 

 

Solution: (i) 1 real root if 𝑎 < −
1

4
. 2 distinct real roots if 𝑎 = 2 

(ii) If 𝑏 = −
1

4
, one solution. No solutions if 𝑏 < −

1

4
. Two solutions if −

1

4
< 𝑏 ≤ 0 

 

Question 3 (STEP I 2007 Q4) 
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Question 4 (STEP I 2007 Q6) 

 

Solutions: (i) Example: 𝑚 = 441, 𝑛 = 225   (ii) Example: 𝑚 = 14, 𝑦 = 7 

 

Question 5 (STEP I 2006 Q3) 

 

Question 6 (STEP I 2005 Q3) 
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Question 7 (STEP I 2004 Q1) 

 

Question 8 

 

Solution: 7 

Question 9 

 

Solution: Option 2 
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Question 10 

 

Solution: 2 real roots 

Question 11 

 

Solution: 𝑎 ≠ 0 

Question 12 

 

Solution: Option 3 
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Question 13 

 

Solution: Option 3 

Question 14 

 

Solution: Option 2 
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1.3 EQUATIONS & INEQUALITIES (SIMULTANEOUS EQNS, QUADRATIC INEQUALITIES) 
 

Question 1 (STEP 2010 Q1) 

 

Question 2 (STEP 2008 Q3) 

 

Question 3 
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Question 4 

 

Solution: Option 1 

Question 5 

 

Solution: Option 2 

Question 6 

 

Solution: −3 < 𝑥 < 3 
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Question 7 

 

Solution: Option 4 

Question 8 

 

Solution: Option 3 

 

 

  



www.drfrostmaths.com 

1.4 GRAPHS & TRANSFORMATIONS (CUBICS, QUARTICS, RECIPROCAL, TRANSFORMING, POINTS OF 

INTERSECTION) 
Question 1 (STEP I 2013 Q2) 

 

Question 2 

 

Solution: Option 2 
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Question 3 

 

Solution: Option 3 

Question 4 

 

Solution: Option 2 
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Question 5 

 

Solution: (c) 

Question 6 

 

Solution: (b) 
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Question 7 

 

Solution: Option 4 

Question 8 

 

Solution: (c) 
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Question 9 

 

Solution: (a) 
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1.5 STRAIGHT LINE GRAPHS 
Question 1 (STEP I 2004 Q6) 

 

Question 2

 

Solution: (9,12) 

Question 3 

 

Solution: 5 

Question 4 

 

Solution: (
1−𝑚2

1+𝑚2 ,
2𝑚

1+𝑚2) 
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1.6 EQUATIONS OF CIRCLES 
Question 1 (STEP I 2013 Q5) 

 

Question 2 (STEP 2009 Q8) 

 

Solution: (ii) (𝑥 − 2)2 + (𝑦 − 1)2 = 1 
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Question 3 (STEP 2005 Q6) 

 

Question 4 

 

Solution (3.4, 2.8) 

Question 5 

 

Solution: Option 2 
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Question 6 

 

Solution: 
𝜋

4
−

1

√2
 

Question 7 

 

Solution: 1 + √2 

Question 8 

 

Solution: Option 3. 



www.drfrostmaths.com 

Question 9 

 

Solution: √𝑎2 + 𝑏2 

Question 10 

 

Solution: 𝑐 > 0 
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Question 11 

 

Solution: Option 2 

Question 12 

 

Solution: 5 
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Question 13 (AEA 2006 Q4) 

 

Question 14 (AEA 2005 Q1) 
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1.7 ALGEBRAIC METHODS (ALG FRACTIONS, DIVIDING POLYS, FACTOR THEOREM, PROOF) 
Question 1 (STEP I 2014 Q1) 

 

Solutions: (vi) 6 

Question 2 (STEP I 2010 Q8) 

 

Question 3 (STEP I 2009 Q1) 

 

Solution: (ii) 15 
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Question 4 (STEP I 2008 Q1) 

 

Question 5 (STEP I 2007 Q1) 

 

Question 6 (STEP I 2005 Q1) 

 

Solutions: (ii) 210 arrangements 

Question 7 (STEP I 2004 Q3) 

 

Solutions: (i) (𝑥 − 3)(𝑥 + 𝑦 − 2)(𝑥 + 𝑦)    (ii) (𝑦 + 2)(𝑥 − 2𝑦 + 1)(𝑥 − 3𝑦 + 5) 
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Question 8 

 

Solution: 𝑎 = −7, 𝑏 = 6 

Question 9 

 

Solution: Option 2 
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Question 10 

 

Solution: Option 2 

(Note: Knowledge of arithmetic series helpful) 

 

Solution: 2500 

 

  



www.drfrostmaths.com 

1.8 BINOMIAL EXPANSION (INCLUDING FACTORIAL NOTATION) 
Question 1 (STEP I 2013 Q6) 

 

Solutions: (iii) 𝐵𝑛 = 𝐹𝑛+1 for all 𝑛. 

 

Question 2 (STEP I 2011 Q8) 

 

Solutions: (ii) (𝑝, 𝑞) = (−1,0), (−1, −2), (0, −1) 
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Question 3 (STEP I 2010 Q5) 

 

Question 4 

 

Solution: Option 3 
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Question 5 

 

Solution: Option 3 

Question 6 (AEA 2013 Q1) 
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1.9 TRIGONOMETRIC RATIOS (SINE/COSINE RULE, AREAS, GRAPHS) 

 

Question 1 (STEP I 2009 Q4i) 

 

Question 2 (STEP I 2007 Q5) 

 

Solution: (ii) 9: 2 

Question 3 (STEP I 2006 Q8) 
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Question 4 

 

Solution: Option 2 

Question 5 (AEA 2009 Q5) 

 



www.drfrostmaths.com 
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1.10 TRIGONOMETRIC IDENTITIES & EQUATIONS 
 

Question 1 

 

Solution: 36 

Question 2 

 

Solution: 4 solutions 

Question 3 

 

Solution: Option 1 
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1.11 VECTORS (ONLY MAGNITUDE/DIRECTION, POSITION VECTORS) 
 

Question 1 (STEP I 2013 Q3) 

 

Question 2 (STEP 2010 Q7) 
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1.12 DIFFERENTIATION (TANGENTS/NORMAL, STATIONARY POINTS, SKETCHING GRAD FUNCS) 

 

Question 1 (STEP I 2014 Q8) 

 

Solution: (i) (𝑎𝑏, (1 − 𝑎)(1 − 𝑏)) 

Question 2 (STEP I 2012 Q2) 

 

Question 3 (STEP I 2012 Q4) 
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Question 4 (STEP I 2008 Q5) 

 

Question 5 (STEP I 2007 Q8) 

 

Solution: (
2𝑎+4

𝑎−1
, [

2𝑎+4

𝑎−1
]

3
)   (i) Touch at (2,8), intersect at (8,512), no turning points (ii) touch at (2,8), 

do not intersect elsewhere, and has no turning points, (iii) Touch at (2,8), intersect at (0,0), turns at 

𝑥 = 2 ± √2 

Question 6 (STEP I 2006 Q2) 

 

Solution: 
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Question 7 (STEP I 2006 Q4) 

 

Question 8 (STEP I 2005 Q2) 

 

Question 9 

 

Solution: Option 4 
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Question 10

 

Solution: 3 

Question 11 

 

Solution: Option 4 

Question 12 

 

Solution: Option 2 
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Question 13 

 

Solution: 𝑘 >
1

2
 

Question 14 

 

Solution: 8 
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1.13 INTEGRATION (INTEGRATING POLYNOMIALS, AREAS UNDER/BETWEEN CURVES) 
Question 1 (STEP I 2014 Q3) 

 

Question 2 

 

Solution: 
9

2
 

Question 3 

 

Solution: 𝑎 > (
6

5
)

4
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Question 4 

 

Solution: Option 2 

Question 5 

 

Solution: 
2

3
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Question 6 

 

Solution: 
4

45
 

 

Solution: 4 

Question 7 

 

Solution: 𝑇 < 0 
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Question 8 

 

Solution: 𝑎 = √2 

Question 9 

 

Solution: 2 

Question 10 (AEA 2007 Q2) 
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1.14 EXPONENTIALS & LOGARITHMS (EXPONENTIAL MODELLING, SOLVING LOG EQUATIONS)  
 

Question 1 (STEP I 2013 Q8) 

 

Question 2 

 

Solution: Option 3 
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Question 3 

 

Solution: Option 2 

Question 4 

 

Solution: 
√7

2
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Question 5 

 

Solution: 2 

Question 6 

 

Solution: Option 2 
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Question 7 

 

Solution: Option 1 

Question 8 

 

Solution: Option 4 

Question 9 

 

Solution: 2 
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Question 10 

 

Solution: Option 1 

Question 11 

 

Solution: log10 𝜋 

Question 12 

 

Solution: √10 
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Question 13 (AEA 2012 Q5) 
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Question 14 (AEA 2010 Q1) 

 

 

Question 15 (AEA 2008 Q5) 
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Question 16 (AEA 2006 Q3) 
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2 YEAR 2 

2.1 ALGEBRAIC METHODS (PROOF BY CONTRADICTION, PARTIAL FRACTIONS) 

 

(No questions available) 
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2.2 FUNCTIONS & GRAPHS (MODULUS, MAPPING, COMPOSITE, INVERSE, SOLVING MODULUS 

EQUATIONS) 
 

Question 1 

 

Solution: 0 

Question 2 

 

Solution: 𝑠 = 8 and 𝑡 = 1 
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Question 3 

 

Solution: -86 

Question 4 

 

Solution: 28 

Question 5 

 

Solution: ℎ(2𝑥) 
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Question 6 

 

Solution: 5 

Question 7 (AEA 2013 Q7) 
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www.drfrostmaths.com 

Question 8 (AEA 2012 Q1) 
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Question 9 (AEA 2009 Q1) 
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Question 10 (AEA 2008 Q6) 
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Question 11 (AEA 2005 Q6) 
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2.3 SEQUENCES & SERIES (ARITHMETIC, GEOMETRIC, SIGMA NOTATION, RECURRENCES) 
 

Question 1 (STEP I 2012 Q7) 

 

Question 2 (STEP I 2004 Q2) 

 

Solutions: (iii) (2[𝑎] − 1) + (𝑎 − [𝑎])×2[𝑎] 
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Question 3 (STEP I 2004 Q5) 

 

Question 4 (STEP I 2004 Q7) 

 

Solutions: (ii) 𝑏𝑛 = (−2)𝑛 + 4(3)𝑛 
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Question 5 (STEP I 2004 Q8) 

(Note: Knowledge of method of Proof By Induction required for this question) 

 

Question 6 

 

Solution: 900 

Question 7 

 

Solution: 𝑘 < 5150 
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Question 8 

 

Solution: 
6

11
 

Question 9 

 

Solution: 2 solutions 

Question 10 

 

Solution: 3 
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Question 11 

 

Solution: 2𝑛 + 1 − 21−𝑛 

Question 12 

 

Solution: 𝑙105 

Question 13 

 

Solution: 11000 

Question 14 

 

Solution: 9 
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Question 15 (AEA 2013 Q4) 
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Question 16 (AEA 2012 Q3) 

 

 

Question 17 (AEA 2011 Q3) 
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Question 18 (AEA 2010 Q2) 
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Question 19 (AEA 2008 Q1) 
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Question 20 (AEA 2007 Q5) 
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2.4 BINOMIAL EXPANSION (USING PARTIAL FRACTIONS, N NEGATIVE OR FRACTIONAL) 
 

Question 1 (STEP I 2011 Q6) 

 

Solutions: 8 and 12 

Question 2 (AEA 2006 Q1) 
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2.5 RADIANS (INCLUDING SMALL ANGLE APPROXIMATIONS) 
 

Question 1 

 
Solution: 𝜃 + 𝑠𝑖𝑛 𝜃 
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2.6 TRIG FUNCTIONS (RECIPROCAL FUNCS + IDENTITIES) 
 

Question 1 (STEP I 2012 Q6) 

 

Question 2 (AEA 2007 Q1) 
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2.7 TRIGONOMETRY & MODELLING (ADDITION FORMULAE) 
 

Question 1 (STEP I 2014 Q6) 

 

Question 2 (STEP I 2010 Q3) 

 

Question 3 (STEP I 2009 Q4) 
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Question 4 (STEP I 2007 Q2) 

 

Question 5 (STEP I 2005 Q4) 

 

Solutions: (a) −
117

125
   (b) 𝑡𝑎𝑛 𝜃 = 8 + √75 

Question 6 (STEP I 2005 Q7) 

 

Solutions: (i) 𝑛 + 1    (ii)  
𝑛+1

2𝑛
    (iii) 1 
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Question 7 (AEA 2013 Q2) 

 

 

Question 8 (AEA 2011 Q1) 
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Question 9 (AEA 2009 Q3) 
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Question 10 (AEA 2008 Q3) 

 

 

Question 11 (AEA 2006 Q2) 
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Question 12 (AEA 2005 Q2) 
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2.8 PARAMETRIC EQUATIONS (PARAMETRIC  CARTESIAN, SKETCHING, POINTS OF 

INTERSECTION) 
 

Question 1 (STEP 2008 Q7) 

 

Solution: (i) ℎ2 = |𝑦|    ℎ3 =
1

2
|𝑦 + √3𝑥 − √3| 

Question 2 (AEA 2007 Q3) 
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2.9 DIFFERENTIATION (TRIG, EXP/LOG, CHAIN/QUOTIENT/PRODUCT RULE, PARAMETRIC, IMPLICIT, 

RATES OF CHANGE) 
 

Question 1 (STEP I 2014 Q4) 

 

Question 2 (STEP I 2014 Q5) 

 

Question 3 (STEP I 2012 Q1) 

 

Question 4 (STEP I 2011) 
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Question 5 (STEP I 2011 Q3) 

 

Question 6 (STEP I 2011 Q4) 
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Question 7 (STEP 1 2011 Q7) 

 

Question 8 (STEP I 2010 Q2) 
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Question 9 (STEP I 2009 Q2) 

 

Solution: (ii) 𝑝 = 20, 𝑞 = 17, 𝑟 = 7, 𝑠 = 14 

Question 10 (STEP I 2009 Q5)

Solution: (ii) ℎ = √2𝑟 

Question 11 (STEP I 2008 Q2) 

 

Solution: (i) ln(𝑥 + 𝑏 + √𝑥2 + 2𝑏𝑥 + 𝑐) + 𝑘 
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Question 12 (STEP I 2008 Q4) 

 

Solutions: (i) 0 < 𝑥 <
𝜋

6
 and 

5𝜋

6
< 𝑥 < 2𝜋 

(ii) 
𝜋

2
− 𝛼 < 𝑥 <

𝜋

2
 

Question 13 (AEA 2011 Q7) 
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Question 14 (AEA 2010 Q3) 
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Question 15 (AEA 2010 Q6) 
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Question 16 (AEA 2009 Q2) 
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Question 17 (AEA 2009 Q4) 
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Question 18 (AEA 2007 Q6) 
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www.drfrostmaths.com 

Question 19 (AEA 2006 Q7) 
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Question 20 (AEA 2005 Q4) 
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2.10 NUMERICAL METHODS (ITERATION, NEWTON-RAPHSON) 

 

No questions available. 
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2.11 INTEGRATION (EVERYTHING, INCLUDING TRAPEZIUM RULE) 
 

Question 1 (STEP I 2014 Q2) 

 

Question 2 (STEP I 2013 Q4) 

 

Solutions: (ii) 
𝜋

4
−

1

3
     and  

𝜋2

16
−

𝜋

4
+

1

2
𝑙𝑛 2 
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Question 3 (STEP I 2013 Q7) 

 

Solutions: (ii) 𝑦 = 𝑥√6𝑥2 − 2𝑥 for 𝑥 >
1

3
 

Question 4 (STEP I 2012 Q3) 
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Question 5 (STEP I 2012 Q5) 

 

Question 6 (STEP I 2012 Q8) 

 

Question 7 (STEP I 2011 Q2) 

 

Solutions: First part - Use by parts, polynomial division or a suitable substitution. 

Second part: 2 − 𝑒 + 𝐸 

(i)  𝐸   (ii) 
𝑒𝐸

2
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Question 8 (STEP I 2011 Q5) 

 

Question 9 (STEP 2010 Q4) 

 

Question 10 (STEP 2010 Q6) 
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Question 11 (STEP 2009 Q6) 

 

Solution: (iii)(a) 
3

2
+ 4𝑙𝑛 2   (b) 

3

8
+ 𝑙𝑛 3 

Question 12 (STEP 2009 Q7) 

 

Solution: (ii) 
44

325
(𝑒2𝜋 − 1) 

Question 13 (STEP 2008 Q6) 
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Question 14 (STEP 2008 Q8) 

 

Solution: (ii) 𝑥2 + 𝑦2 = 1 

Question 15 (STEP 2007 Q3) 

 

Solutions: (i) Both 
3𝜋

16
   (ii) Both 

5𝜋

32
 

Question 16 (STEP 2006 Q5) 
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Question 17 (STEP 2006 Q7) 

 

Question 18 (STEP 2005 Q5) 

 

Solutions: (i) When 𝑘 ≠ 0, 𝐼 =
2𝑘−1

𝑘
      When 𝑘 = 0, 𝐼 = 𝑙𝑛 2 

(ii) If 𝑚 ≠ −1, −2,   𝐼 =
𝑚2𝑚+1+1

(𝑚+2)(𝑚+1)
        If 𝑚 = −1, 𝐼 = 1 −

1

𝑥+1
 

      If 𝑚 = −2, 𝐼 = 𝑙𝑛 2 −
1

2
 

Question 19 (STEP I 2005 Q8) 

 

Solutions: (i) 𝑦 = ±(𝑥 + 1)    (ii) 𝑦2 =
(ln 𝑥)2+1

𝑥
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Question 20 (STEP I 2004 Q4) 

 

Solutions: (ii) 𝑎𝑟𝑠𝑒𝑐(𝑥 + 2) + 𝑐   (iii) 
1

3
arcsec (

𝑥+2

3
) + 𝑐 

Question 21 

 

Solution: 3 
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Question 22 

 

Solution: 𝑛 is a multiple of 12 
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Question 23 

 

Solution: Option 4 

Question 24 

 

Solution: Option 2 
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Question 25 

 

Solution: Option 4 

Question 26 

 

Solution: 
1

2
ln (

8

5
) 
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Question 27 (AEA 2013 Q5) 
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Question 28 (AEA 2013 Q6) 
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Question 29 (AEA 2012 Q2) 
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Question 30 (AEA 2012 Q6) 
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Question 31 (AEA 2012 Q7) 
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Question 32 (AEA 2011 Q2) 
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Question 33 (AEA 2011 Q4) 
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Question 34 (AEA 2011 Q5) 
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Question 35 (AEA 2010 Q5) 
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Question 36 (AEA 2010 Q7) 

 

 

 

 

 

 

 



www.drfrostmaths.com 

 

 

 

 

 

 

 

 

 

 

 



www.drfrostmaths.com 

Question 37 (AEA 2009 Q6) 
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Question 38 (AEA 2008 Q2) 
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Question 39 (AEA 2008 Q4) 
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Question 40 (AEA 2007 Q4) 
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Question 41 (AEA 2006 Q6) 
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Question 42 (AEA 2005 Q3) 
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Question 43 (AEA 2005 Q7) 
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2.12 VECTORS (3D CORDS) 

 

 No questions available. 
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2.13 VECTORS FM (VECTOR EQUATIONS OF LINES – NO LONGER IN STANDARD A LEVEL) 
 

Question 1 (STEP I 2014 Q7) 

 

 

Question 2 (STEP I 2007 Q7) 

 

Solutions: (i) 𝐷 = √6, (3,2, −1), (7,4,3)      (ii) 𝐷 = √50 if lines are parallel, 𝐷 = 5 otherwise 
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Question 3 (AEA 2013 Q3) 
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Question 4 (AEA 2012 Q4) 
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Question 5 (AEA 2011 Q6) 

 

 

 

 

 



www.drfrostmaths.com 

 

 

 

 

 

 

 

 

 



www.drfrostmaths.com 

Question 6 (AEA 2010 Q4) 
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Question 7 (AEA 2009 Q7) 
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Question 8 (AEA 2008 Q7) 
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Question 9 (AEA 2007 Q7) 
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Question 10 (AEA 2006 Q5) 
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Question 11 (AEA 2005 Q5) 
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