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WMA13/01 JANUARY 2026

Question 1 6 marks Numerical Methods

WORKED SOLUTION Question 1 · WMA13/01 January 2026

1 Part (a)
Let . Using radians,

Since  is continuous and changes sign, a root  lies between  and .



2 Part (b)

On the stated root interval, , so the principal inverse sine and positive
square root give

3 Part (c)(i)
Starting with ,

4 Part (c)(ii)
Continue  in radians, retaining the full calculator values. The iterates
converge to , so

✓ FINAL ANSWER

(a) \alpha 0.7 0.8$$ (b)  (c)(i)  (c)(ii) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 2 6 marks Differentiation Techniques

WORKED SOLUTION Question 2 · WMA13/01 January 2026

1 Part (i)
Use the product rule and :

2 Part (ii)
Write . Product and chain rules give

Factoring out ,

Thus  and .

✓ FINAL ANSWER

(i)  (ii) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 3 10 marks Integration

WORKED SOLUTION Question 3 · WMA13/01 January 2026

1 Part (i)
Increase the power to  and divide by both  and the inner derivative :



2 Part (ii)(a)
The denominator is . The first quotient term is . Subtracting  leaves

. The next quotient term is . Subtracting  leaves . Thus
polynomial division gives

Since ,

Hence , , .

3 Part (ii)(b)
For , an antiderivative is , so

Thus the exact integral is .

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 4 6 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 4 · WMA13/01 January 2026

1 Part (a)
At ,

The predicted heart rate is  beats per minute (3 significant figures).



2 Part (b)
Using the power law of logarithms,

Therefore

The model, with its coefficient rounded as requested, is

3 Part (c)
When , . Thus  is the model's predicted heart rate, in beats per minute, for a mammal
of mass  kg.

✓ FINAL ANSWER

(a)  (b)  (c)
1

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 5 8 marks Functions, Composition & Inverses

WORKED SOLUTION Question 5 · WMA13/01 January 2026

1 Part (a)
Substitute  into  and multiply numerator and denominator by :

The composition requires  and , hence also .

2 Part (b)
To find , solve :

Thus .



3 Part (c)
Put . Then  means , where :

Therefore  or . Both are positive and neither is , so both satisfy the domain
restrictions.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 6 7 marks Trig Identities & Exact Values

WORKED SOLUTION Question 6 · WMA13/01 January 2026

1 Part (a)
Expanding the compound angle,

so  and . If , this equation would require
, which is impossible. We may therefore divide by :

2 Part (b)
Set , so  and .

The admissible values are  and . Hence , giving
 or  (1 decimal place).



✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 7 10 marks Modulus



WORKED SOLUTION Question 7 · WMA13/01 January 2026

1 Part (a)
At the vertex, , so .

2 Part (b)

Thus  or , giving  or .

3 Part (c)
Write the two branches explicitly:

On the left branch,  gives  for . This lies on the left branch
precisely when  or . On the right branch,  gives

 for . This lies on the right branch precisely when . At
, the two branch intersections coincide at the vertex, so there is only one distinct point.

For  or , only the left intersection exists. At  there is no intersection; at
 there is one. Consequently the complete answer is

4 Part (d)
Under , the vertex becomes . Equating this with  gives

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 8 4 marks Differentiation Techniques

WORKED SOLUTION Question 8 · WMA13/01 January 2026

1 Solution
\paragraph{Solution} Differentiate  with respect to :

This is positive on the stated interval, so

Taking logarithms of the original relation gives . Using ,

Hence ,  and .

✓ FINAL ANSWER

(main) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 9 9 marks Trig Equations & R-Form



WORKED SOLUTION Question 9 · WMA13/01 January 2026

1 Part (a)
Use  and :

Expanding  and comparing coefficients gives

Therefore

Thus  with the exact angle .

2 Part (b)
The given interval includes two complete periods. The range is

3 Part (c)
At a minimum, , so

On ,  and  give the two minima. The larger coordinate is

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2026

Question 10 9 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 10 · WMA13/01 January 2026

1 Part (a)

At , the growth rate is  insects per year.



2 Part (b)
At , , so  exactly. Using the population at ,

Taking natural logarithms,

3 Part (c)
At equality, , hence

Use the unrounded value :

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com


