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WMA13/01 MAY/JUNE 2026

Question 1 8 marks Numerical Methods

WORKED SOLUTION Question 1 · WMA13/01 May/June 2026

1 Part (a)
Apply the product rule to the exponential term:



2 Part (b)
The derivative is continuous on , and

The change of sign therefore places a zero of  between 0 and 1. Since the zero is unique,
, and hence it is in .

3 Part (c)(i)
Start at , retaining unrounded values in each substitution:

Thus  to 4 decimal places.

4 Part (c)(ii)
Continuing the supplied iteration gives

Further iteration stabilises at , so  to 4 decimal places.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2026

Question 2 9 marks Functions, Composition & Inverses

WORKED SOLUTION Question 2 · WMA13/01 May/June 2026

1 Part (a)
Since  for every real , the range is .

2 Part (b)
Put . The original domain is , so . Squaring gives , hence

. Interchanging the input and output,

3 Part (c)
Evaluate the inside function first:



4 Part (d)
Because , , while . Thus

Here  is irrational and greater than 1, so the answer satisfies .

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2026

Question 3 8 marks Differentiation Techniques

WORKED SOLUTION Question 3 · WMA13/01 May/June 2026

1 Part (a)
Using the quotient rule,

Thus ,  and .



2 Part (b)
A stationary point requires

The roots are  and . Reject  because the stated domain is . At , ,
so the turning point is . The derivative changes from positive to negative there,

confirming a maximum.

3 Part (c)
The inside factor 2 halves the horizontal coordinate; adding 3 raises the vertical coordinate by 3.
Therefore

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2026

Question 4 5 marks Integration

WORKED SOLUTION Question 4 · WMA13/01 May/June 2026

1 Solution
First expand and use the double-angle identity:

Hence

✓ FINAL ANSWER

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2026

Question 5 7 marks Log Graphs & Exponential Models



WORKED SOLUTION Question 5 · WMA13/01 May/June 2026

1 Part (a)
Taking base-10 logarithms gives

The vertical intercept is  and the gradient is . Therefore

To 3 significant figures, .

2 Part (b)
Each year the model multiplies the number of recycling households by . This means an increase of
approximately  (about  using the unrounded value).

3 Part (c)
Retain the unrounded constants:

At  this is , hence

to 2 significant figures.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2026

Question 6 6 marks Differentiation Techniques

WORKED SOLUTION Question 6 · WMA13/01 May/June 2026

1 Solution
At ,

Differentiate  with respect to  using the chain rule:

At , . Since this is nonzero, the tangent gradient is 

, and its equation is

Put  for its intersection with the -axis:

✓ FINAL ANSWER



Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2026

Question 7 12 marks Log Graphs & Exponential Models



WORKED SOLUTION Question 7 · WMA13/01 May/June 2026

1 Part (a)
Prices in the model are in thousands of pounds, so

Taking logarithms gives , hence .

2 Part (b)

Thus the answer is  to 2 decimal places.

3 Part (c)(i)
At , , so .

4 Part (c)(ii)
The initial car price is  thousand pounds. The difference is  thousand
pounds, or .

5 Part (d)
Equating the models with  gives

Let . Then , so

Reject the negative root because an exponential is positive. Hence

This value is inside the model interval .

✓ FINAL ANSWER

(a)  (b)  (c)(i)  (c)(ii)  (d)

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2026

Question 8 9 marks Trig Identities & Exact Values

WORKED SOLUTION Question 8 · WMA13/01 May/June 2026

1 Part (a)
For angles where the original expression is defined,



2 Part (b)
Divide the given equation by  and use (a):

Use  and multiply by :

Therefore

The divisions are valid on the domain of the original equation.

3 Part (c)
Set :

Reject  because cosine lies between  and . Thus . Since ,

Hence  to one decimal place. Neither is an excluded multiple of ; these are
all the solutions in the interval.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2026

Question 9 11 marks Modulus



WORKED SOLUTION Question 9 · WMA13/01 May/June 2026

1 Part (a)

The absolute value allows both intervals on which the integrand is defined.

2 Part (b)
The largest value of  occurs when . The maximum point is therefore

.

3 Part (c)
At , , so . At the intersection , the first curve has height

. Thus , giving  or . These give  or ; only
the positive integer is allowed, so .

4 Part (d)
For , the required branch of  is . Its -intercept is .
The shaded area is the area under  from 0 to 3 plus the triangle from 3 to :

Hence  to 3 significant figures.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com


