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WMA13/01 JANUARY 2025

Question 1 6 marks Numerical Methods

WORKED SOLUTION Question 1 · WMA13/01 January 2025

1 Part (a)
Work in radians. Substituting the endpoints into  gives

The function is continuous on  since  there. The sign change therefore places a
root between the endpoints. Since the given root is unique, this root is .



2 Part (b)
Set  and use :

Thus , which satisfies , satisfies this rearranged equation.

3 Part (c)(i)
With  and angles in radians,

Round only the displayed result to four decimal places.

4 Part (c)(ii)
Continuing the iteration with unrounded internal values gives

The iterates settle at , giving the root to four decimal places.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 2 3 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 2 · WMA13/01 January 2025

1 Part (a)
At , , hence  square metres.

2 Part (b)
Substitute  into the model:

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 3 6 marks Applications of Differentiation

WORKED SOLUTION Question 3 · WMA13/01 January 2025

1 Part (main)
Apply the quotient rule, retaining the restriction :

The numerator vanishes at , so ; the denominator changes sign at the excluded
value . For , the numerator is positive and denominator negative, so . For

, both are positive, so . For , the numerator is negative and
denominator positive, so . Thus the positive-gradient interval is as follows.

✓ FINAL ANSWER

(main) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2025

Question 4 9 marks Integration

WORKED SOLUTION Question 4 · WMA13/01 January 2025

1 Part (a)(i)
Multiply the identity by :

Comparing the cubic, quadratic and linear coefficients gives ,  and , hence
.

2 Part (a)(ii)
The  coefficients give , while the constant terms give . Substitute :

, so .



3 Part (b)
Using the decomposition, the integrand is . Since the derivative of  is

, an antiderivative is

Therefore

Combine the logarithms: .

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 5 9 marks Log Graphs & Exponential Models



WORKED SOLUTION Question 5 · WMA13/01 January 2025

1 Part (a)
At , , so  degrees Celsius.

2 Part (b)
The curve starts at  and decreases for . The exponential term stays positive and tends
to zero, so the curve approaches  from above without crossing it.

3 Part (c)
Substitute :

Take natural logarithms: . Hence
 minutes.

4 Part (d)
Differentiate using the chain rule:

The original equation gives , so



✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2025

Question 6 8 marks Functions, Composition & Inverses

WORKED SOLUTION Question 6 · WMA13/01 January 2025

1 Part (a)
Let . Then , so

Swap the input and output names. Since  can never equal 4, the inverse
domain excludes 4.



2 Part (b)
Substitute  into both occurrences of the argument:

Thus , , , . The composite retains  from the inner function and also
requires , that is .

3 Part (c)
For , the point mapping is . Hence

.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 7 8 marks Modulus



WORKED SOLUTION Question 7 · WMA13/01 January 2025

1 Part (a)(i)
For , ; for , . These two straight branches form a V with
minimum  and -intercept .

2 Part (a)(ii)
Subtracting  translates the previous graph vertically down by . The minimum becomes 
and the -intercept becomes , which is above the -axis because .



3 Part (b)
For , the equation becomes , giving . This is positive and
less than , so it satisfies this branch condition. For , the equation becomes

, giving . This contradicts  and must be rejected.
Therefore only one solution remains.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 8 9 marks Trig Equations & R-Form

WORKED SOLUTION Question 8 · WMA13/01 January 2025

1 Part (i)
Use . Since ,  and

Thus . Since , the two possibilities are

They give  and  radians.



2 Part (ii)
Apply the tangent subtraction identity:

Set . The interval becomes . With
, the permitted values are  and

. Adding  and halving gives  and

. Both keep the original tangents and denominator defined.

✓ FINAL ANSWER

(i)  (ii) 

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



WORKED SOLUTION Question 9 · WMA13/01 January 2025

1 Part (a)
Since ,  is positive. Therefore  requires , so  and .

2 Part (b)
Apply the product and chain rules:

At , set . Since ,

Then  and , giving .

3 Part (c)
The factor  is positive and  increases through zero at , so  changes from
negative to positive:  is the global minimum. As , , hence the range of  is

. Multiplication by  reverses the inequality and includes the maximum .

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 10 9 marks Differentiation Techniques



WORKED SOLUTION Question 10 · WMA13/01 January 2025

1 Part (a)
Differentiate  with respect to  using the chain rule:

2 Part (b)
For ,  and

Since  and the sine is positive on this interval,

Consequently , valid for . The endpoint tangents are vertical;
there is no finite derivative there.

3 Part (c)
Set the gradient equal to :

Because , take . Substitute into :

Here  since both coordinates are positive, so the principal arccos value is the required
one.



✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com


