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WMA13/01 MAY/JUNE 2025

Question 1 8 marks Functions, Composition & Inverses

WORKED SOLUTION Question 1 · WMA13/01 May/June 2025

1 Part (a)
First apply , then :

2 Part (b)
For ,

Thus  and . Also , so the range is



3 Part (c)

Therefore

4 Part (d)
On the common domain , both denominators below are nonzero:

Both candidates lie in the common domain, giving

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 2 7 marks Trig Equations & R-Form

WORKED SOLUTION Question 2 · WMA13/01 May/June 2025

1 Part (a)
Expand . Comparing coefficients gives

Hence

Thus , using the unrounded  in subsequent calculations.



2 Part (i)
Since , the positive denominator  lies between  and . The
smallest reciprocal occurs at the largest denominator:

3 Part (ii)
The minimum requires , so

Since , the first positive solution uses :

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 3 5 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 3 · WMA13/01 May/June 2025

1 Part (a)
The gradient in the logarithmic coordinates is

Using the vertical intercept ,



2 Part (b)
For , the logarithm laws give

Therefore

✓ FINAL ANSWER

(a)  (b) , 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 4 5 marks Rational Algebra

WORKED SOLUTION Question 4 · WMA13/01 May/June 2025

1 Part (a)
Factor  and combine the fractions:

The cancellation is valid because . In particular, the numerator simplifies as
.

2 Part (b)
Rewrite . Differentiating gives

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 5 4 marks Integration

WORKED SOLUTION Question 5 · WMA13/01 May/June 2025

1 Part (i)
Use :

2 Part (ii)
The derivative of  is . Therefore

For example, differentiating this answer gives

which recovers the integrand. Each indefinite integral has its own arbitrary constant.

✓ FINAL ANSWER

(i)  (ii) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 6 8 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 6 · WMA13/01 May/June 2025

1 Part (a)
At , , so .

2 Part (b)
At , , hence



3 Part (c)
Differentiate the temperature model:

A decrease of  per minute means , not . Thus

Using the unrounded value of ,

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 7 9 marks Numerical Methods



WORKED SOLUTION Question 7 · WMA13/01 May/June 2025

1 Part (a)
Apply the product and chain rules:

Since , a stationary point satisfies

Neither endpoint  is stationary. In the interior  and , so  at a
stationary point and . Therefore division and the principal inverse tangent are valid:

2 Part (b)
Work in radians and retain calculator precision between iterations:

Thus (i)  and (ii) .

3 Part (c)
Let , which is continuous. At the rounding boundaries,

The sign change places a root strictly between  and . On ,
, so the stationary root is unique; for ,

. Hence the  coordinate of  is .

✓ FINAL ANSWER

(a)  (b) ,  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 8 8 marks Trig Identities & Exact Values

WORKED SOLUTION Question 8 · WMA13/01 May/June 2025

1 Part (a)
Put  and . Using the addition and double-angle formulae,

Where the stated expressions are defined,  and . Dividing numerator and
denominator by  gives



2 Part (b)
By part (a), the equation is . Set  and use :

Thus  or . The transformed interval is . Its three allowed
angles are

Consequently

None lies at an excluded pole of either side.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 9 11 marks Differentiation Techniques



WORKED SOLUTION Question 9 · WMA13/01 May/June 2025

1 Part (a)
On the  axis, , so . Since , we have

. Therefore the possible angles are  and , giving

2 Part (b)
Differentiate  with respect to , then take the reciprocal:

Using ,

Thus . The derivative formula applies where the tangent is not vertical.

3 Part (c)
At , part (b) gives . The sketch shows a negative tangent gradient at  and a
positive one at . The normal at  therefore has gradient , while the tangent at  has gradient 
:

At their intersection,

✓ FINAL ANSWER

(a)  (b) ,  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2025

Question 10 10 marks Modulus



WORKED SOLUTION Question 10 · WMA13/01 May/June 2025

1 Part (i)
At , , so .

2 Part (ii)
At the vertex the expression inside the modulus vanishes:

3 Part (b)

Since , the two branches give

4 Part (c)
Consider the vertical difference :

The left branch is strictly decreasing. If , the right branch also decreases, so there cannot
be two roots. If , the right branch is the nonzero constant , again giving no second root. For

 the right branch increases and both outer ends tend to . There are two distinct roots
precisely when the vertex lies below zero:

Multiplying by  gives

Combining with  yields . At  the two roots merge at the vertex, so the
endpoint is excluded.



✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com


