
eˣ

E Elite Mathematics
Edexcel International A Level

IAL PURE 3  ·  WMA13

WMA13/01 October 2020
Worked Solutions
October 2020 paper rebuilt with the worked solution after each question.

9
paper questions

2020–2026
19 exam sessions

Single-paper
solutions
checked by Dr Eslam

Dr Eslam Ahmed
Assistant Lecturer, Faculty of Engineering, Cairo University
eliteigcse.com · free for every student



PAST PAPER

WMA13/01 October 2020
October 2020

9
questions

75
marks

1 h 30
exam time

Each question is followed by its worked solution and final answer.



WMA13/01 OCTOBER 2020

Question 1 5 marks Trig Equations & R-Form

WORKED SOLUTION Question 1 · WMA13/01 October 2020

1 Part (main)
Use  and put :

The value  is impossible since . Thus . In , the
solutions lie in quadrants II and III:

✓ FINAL ANSWER

(main) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 OCTOBER 2020

Question 2 6 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 2 · WMA13/01 October 2020

1 Part (a)
Exponentiate in base ten and use index laws:

Therefore , which rounds to 30 to the nearest integer, and
, which rounds to 1.16 to three significant figures.

2 Part (b)
At , use the original model to retain precision:

To two significant figures the covered area is . Using the rounded model 
gives the same two-significant-figure answer.



✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 3 7 marks Differentiation Techniques

WORKED SOLUTION Question 3 · WMA13/01 October 2020

1 Part (a)
Write . The product and chain rules give



2 Part (b)
The denominator of  is positive throughout the domain, so the derivative is negative for

 and positive for . Consequently  is the global minimum, with
. Also  as  and as . By continuity all values at least

 are attained, including the minimum.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 4 8 marks Modulus



WORKED SOLUTION Question 4 · WMA13/01 October 2020

1 Part (a)
Apply f twice, in order: . Then

. The intermediate input 13 lies in the domain
.

2 Part (b)
For , , so  gives , outside that branch; reject it. For

, . Then , giving . This belongs to the second branch
and satisfies the original modulus equation.

3 Part (c)
On the left branch , f rises from  to . The right branch decreases from
21 without lower bound. A horizontal line therefore meets both branches at distinct points exactly
when . At , one root is the permitted endpoint ; at , the two
intersections merge at the vertex, so 21 is excluded.

4 Part (d)
The original vertex is . Under  it maps to . Comparing with 
gives  and .

✓ FINAL ANSWER

(a)  (b)  (c)  (d) 

Dr Eslam Ahmed · eliteigcse.com
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Question 5 8 marks Trig Identities & Exact Values

WORKED SOLUTION Question 5 · WMA13/01 October 2020

1 Part (a)
Start with the angle-addition identity:

Using  and ,

2 Part (b)
From (a), . Therefore, using algebraic integration,

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 6 9 marks Numerical Methods



WORKED SOLUTION Question 6 · WMA13/01 October 2020

1 Part (a)
At P, , so . Taking natural logarithms gives , hence

.

2 Part (b)
Define ; its zeros are the intersection abscissae, and F is continuous. At the
endpoints of the three-decimal rounding interval,

Continuity guarantees a root between them. Moreover  on this positive
interval, so that root is unique there. It is the positive intersection , and rounds to 1.134 to three
decimal places.

3 Part (c)
Start at  and keep full precision in :

The later iterates agree to six decimal places. The negative root corresponds to  in the figure.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 7 9 marks Trig Equations & R-Form

WORKED SOLUTION Question 7 · WMA13/01 October 2020

1 Part (a)
Expand . Matching coefficients gives ,

. Thus  and . Since ,
 radians.



2 Part (b)
The model becomes . For , the phase lies between 
and ; throughout this interval the denominator remains positive. Its maximum  is
attained at , inside the time interval. The height is then smallest:

To the nearest centimetre this is  (337 cm).

3 Part (c)
For , , so

Let . In the permitted phase interval , only  occurs:
, and shifts by  are outside it. Using the unrounded ,

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 8 9 marks Differentiation Techniques

WORKED SOLUTION Question 8 · WMA13/01 October 2020

1 Part (i)(a)
By the product and chain rules,



2 Part (i)(b)
For ,  is positive and nonzero. Hence  precisely when

, or . Since , tangent is one-to-one there:

3 Part (ii)
Differentiate  with respect to y:

The original equation gives . Since , cosine is positive, so

. Therefore

Here  from the original interval, so the square root is real and nonzero.

✓ FINAL ANSWER

(i)(a)  (i)(b)  (ii)

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 OCTOBER 2020

Question 9 14 marks Applications of Differentiation



WORKED SOLUTION Question 9 · WMA13/01 October 2020

1 Part (a)
Factor the denominator as  and multiply the proposed identity through by it:

The right side expands to . Comparing
coefficients gives , so , and , so . The constant check is

, as required. The identity holds where the original fraction is defined: the stated
 still excludes .

2 Part (b)
From (a),  on the curve domain. Thus . At

,  and . The tangent through  is

3 Part (c)
The source shading is above the x-axis from  to , so integrate g over those bounds.

The absolute value is essential because  throughout this interval. Evaluating gives

Thus  and  in the requested form.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com


