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WMA13/01 OCTOBER 2024

Question 1 5 marks Trig Equations & R-Form

WORKED SOLUTION Question 1 · WMA13/01 October 2024

1 Part (main)
Using  gives

The value  would give , impossible for a real angle. Thus . In
, the two angles are  and .

✓ FINAL ANSWER

(main) 

Dr Eslam Ahmed · eliteigcse.com
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Question 2 5 marks Applications of Differentiation

WORKED SOLUTION Question 2 · WMA13/01 October 2024

1 Part (a)
Differentiate  with respect to :



2 Part (b)
A tangent parallel to the -axis is vertical, so use :

Substituting into the curve gives

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 3 7 marks Modulus



WORKED SOLUTION Question 3 · WMA13/01 October 2024

1 Part (a)
Set . Then

Reject  since . Therefore .

2 Part (b)
For , the right side  and the left side is nonnegative, so every such  satisfies the
inequality. For ,  and

For ,  and

Combining the cases retains equality at both boundary points.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 4 6 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 4 · WMA13/01 October 2024

1 Part (a)
At , , so .

2 Part (b)
Exponentiating base 10 gives

Thus  and , which is  to 2 decimal places.



3 Part (c)
Retain the unrounded base  when differentiating:

At  this is  bacteria per hour.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 5 8 marks Trig Identities & Exact Values

WORKED SOLUTION Question 5 · WMA13/01 October 2024

1 Part (a)
Expand  using the addition formula:

Now use :



2 Part (b)
Substitute the identity and :

Factor without dividing by :

If , the permitted solutions are  and  (not ). Otherwise .
The plus value exceeds 1 and is rejected. The minus value gives  or .

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 6 8 marks Functions, Composition & Inverses

WORKED SOLUTION Question 6 · WMA13/01 October 2024

1 Part (a)
First apply : . Then apply : .

2 Part (b)
Let . Then

Interchange . On the original domain ,  increases from  towards 6, never
attaining 6. Thus the inverse domain is .



3 Part (c)

Since , take , not . Therefore .

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 7 10 marks Graph Transformations



WORKED SOLUTION Question 7 · WMA13/01 October 2024

1 Part (a)
For , apply the product and chain rules:

2 Part (b)
The interior stationary values satisfy , so  or . Near , the
derivative changes from negative to positive; near  it stays positive on both sides. Thus the
minimum turning point is at .

3 Part (c)
The endpoint has , the global minimum is  and  tends to infinity as 
increases. Hence the range of  is . Multiplication by  reverses the inequality and
makes the upper endpoint .

4 Part (d)
The transformation is a shift right by , vertical stretch by 40, then shift down by 8:

Therefore  maps to .

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 8 12 marks Log Graphs & Exponential Models



WORKED SOLUTION Question 8 · WMA13/01 October 2024

1 Part (a)
At , .

2 Part (b)
As , both decaying exponential terms tend to zero.

3 Part (c)

At the maximum,

Also . At the stationary point, , so
, confirming a maximum.

4 Part (d)
For ,

Taking logarithms gives

Using  for  then gives



5 Part (e)
Starting with ,

Continuing without rounding intermediate values gives ,
 and . Thus (i) , and (ii) 

minutes, both to 4 decimal places.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 9 14 marks Integration



WORKED SOLUTION Question 9 · WMA13/01 October 2024

1 Part (a)
With  and , the quotient rule gives

2 Part (b)
At , , so the normal gradient is . Through ,

3 Part (c)
Multiplying the proposed identity by  gives

Compare coefficients: , , . Thus .

4 Part (d)
The curve meets the -axis when . The root  is
outside , leaving . The normal meets the axis at . Split the shaded
region at : a curve area from  to 2, then a triangle.

The triangle has area . Adding gives the exact area of .



✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com


