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WMA13/01 OCTOBER 2025

Question 1 9 marks Functions, Composition & Inverses

WORKED SOLUTION Question 1 · WMA13/01 October 2025

1 Part (a)
Since , with equality at , and the logarithm is increasing, the range of  is .

2 Part (b)
Let . Then

Moreover,  with  has range . Thus

3 Part (c)



4 Part (d)

Therefore

Taking natural logarithms gives . The input  satisfies the domain of .

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 2 7 marks Numerical Methods



WORKED SOLUTION Question 2 · WMA13/01 October 2025

1 Part (a)

The function is continuous on  and the endpoint values have opposite signs, so a root  lies in
.

2 Part (b)
Multiplying  by , which is nonzero on the stated interval,

As  here, divide and take the real cube root:

3 Part (c)(i)
Starting with  and retaining unrounded values,

4 Part (c)(ii)
Repeated iteration converges to , giving  to four decimal places.

✓ FINAL ANSWER

(a)  (b) Shown, as required. (c)(i)
 (c)(ii) 

Dr Eslam Ahmed · eliteigcse.com
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Question 3 9 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 3 · WMA13/01 October 2025

1 Part (a)
The gradient is  and the vertical intercept is . Hence

.

2 Part (b)

Thus  exactly and  to three significant figures. In the
requested rounded-parameter form, ; retain the unrounded base for later
calculations.



3 Part (c)
Differentiating the unrounded model,

At  this equals , so

Therefore  years to the nearest integer.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 4 6 marks Trig Equations & R-Form

WORKED SOLUTION Question 4 · WMA13/01 October 2025

1 Part (a)
Expand . Comparison gives  and

. Thus  and . As ,  and

2 Part (b)(i)

The denominator is always positive, between  and . The fraction is smallest when the
denominator is largest:



3 Part (b)(ii)
The maximum denominator occurs when :

The smallest positive value is , since  gives a negative value.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 5 8 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 5 · WMA13/01 October 2025

1 Part (a)
At ,  squirrels.

2 Part (b)
The quotient rule gives



3 Part (c)
At , the derivative is zero. The exponential and denominator are positive, so .
Therefore  and . The derivative is positive before  and negative after ,
confirming a maximum.

4 Part (d)
Since , we have . Substitution into the model gives

The maximum number is  squirrels to the nearest whole number.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 6 7 marks Integration

WORKED SOLUTION Question 6 · WMA13/01 October 2025

1 Part (i)
Using the chain rule,



2 Part (ii)
Treat  as a constant when integrating:

The stated inequality therefore implies

Since the exponential is increasing and ,

The roots are , so the positive upper bound is
. With  an integer, the greatest possible value is

.

✓ FINAL ANSWER

(i)  (ii) 

Dr Eslam Ahmed · eliteigcse.com
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Question 7 7 marks Applications of Differentiation

WORKED SOLUTION Question 7 · WMA13/01 October 2025

1 Solution
\paragraph{Solution} Put , so . By the product and chain rules,

As , stationary points satisfy

For two distinct real roots, the discriminant must be positive:

Consequently

For these values the quadratic changes sign at both simple roots, so both stationary points are
genuine turning points. Equality gives a repeated root with no derivative sign change and is
excluded.

✓ FINAL ANSWER

(main) 

Dr Eslam Ahmed · eliteigcse.com
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Question 8 13 marks Modulus



WORKED SOLUTION Question 8 · WMA13/01 October 2025

1 Part (a)
Point  lies on the descending branch of , where . At ,

hence .

2 Part (b)
Point  lies on the ascending branch, so

Combining with  gives , hence  and .

3 Part (c)
The vertex occurs at , giving .

4 Part (d)
The diagram places  on the descending branch , with .
Equate this with the cubic:

Since  is the known intersection , divide by :

The candidates are . Reject  because it is outside the descending branch, and
 is , not . Thus  and , giving .

✓ FINAL ANSWER

(a) Shown, as required. (b) ;  (c)  (d) 

Dr Eslam Ahmed · eliteigcse.com
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Question 9 9 marks Trig Identities & Exact Values

WORKED SOLUTION Question 9 · WMA13/01 October 2025

1 Part (a)
Use , , and :

This is in terms of  and  only, on the original domain .



2 Part (b)
Substitute the preceding expression and multiply by :

Cancel  and use :

Hence .

3 Part (c)
Let . Then , so  or . The latter is impossible. As

,

Therefore  or  to one decimal place. Both have nonzero , so the original
cotangent is defined.

✓ FINAL ANSWER

(a)  (b) Shown, as
required. (c) ; 

Dr Eslam Ahmed · eliteigcse.com


