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WMA13/01 JANUARY 2024

Question 1 4 marks Graph Transformations

WORKED SOLUTION Question 1 · WMA13/01 January 2024

1 Part (a)
For  the horizontal coordinate is divided by 2 while the vertical coordinate is unchanged:

.

2 Part (b)
The inside shift moves the point right by 1; the outside factor multiplies its ordinate by 3. Thus

.

3 Part (c)
Output modulus retains the input and replaces the output by its absolute value:

.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 2 6 marks Numerical Methods

WORKED SOLUTION Question 2 · WMA13/01 January 2024

1 Part (a)
For ,

The polynomial is continuous on  and the endpoint values have opposite signs. Therefore a root
lies strictly between 2 and 3.



2 Part (b)
Rearrange  to . Since , zero is not a root, so
division by  is valid at a root:

Taking the real cube root gives the requested form.

3 Part (c)
With ,

Continue using unrounded intermediate values: , ,
, . Further iteration gives  and
.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 3 7 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 3 · WMA13/01 January 2024

1 Part (a)
Exponentiating in base 10,

Thus  and . To four significant figures
the displayed model is .



2 Part (b)
Use the original unrounded logarithmic model:

3 Part (c)
At 12 months,

This exceeds the target of 350000 pounds. The model is increasing because , so the target
is reached within the first 12 months.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 4 13 marks Rational Algebra

WORKED SOLUTION Question 4 · WMA13/01 January 2024

1 Part (a)
Factor the first denominator:

On the stated domain , both denominators and  are nonzero. Hence



2 Part (b)
The quotient rule gives

For every , the squared denominator is positive; hence . Therefore f is strictly
decreasing on its whole domain.

3 Part (c)
Set . Then , so . For , the original range is .
Interchanging the input and output symbols gives the inverse with its domain.

4 Part (d)
The equation  gives , so  and . Using the
simplified f,

The resulting value is approximately , and the inner output  is admissible for g.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 5 7 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 5 · WMA13/01 January 2024

1 Part (a)
At , .



2 Part (b)
At , , so . Taking logarithms,

3 Part (c)
Differentiate :

At , using the unrounded value , . The negative
sign means the temperature is falling.

4 Part (d)
For every finite ,  because . Thus ; as , T
approaches 10 from above. It therefore cannot reach 5 degrees Celsius.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 6 7 marks Applications of Differentiation



WORKED SOLUTION Question 6 · WMA13/01 January 2024

1 Part (a)
Since , zeros occur when . The labelled point R is the right-hand crossing, at

.

2 Part (b)
For , the product and chain rules give

At a turning point the derivative is zero. The exponential factor is nonzero, so .
Substitute  and rearrange: .

3 Part (c)
Solving  for  gives

The negative root is less than , so it is impossible for a real sine. Let  in
the first quadrant. The labelled minimum Q lies in the second quadrant, hence

.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 7 12 marks Applications of Differentiation



WORKED SOLUTION Question 7 · WMA13/01 January 2024

1 Part (a)
Write . The chain rule gives

2 Part (b)
At , the given gradient yields

Hence . Both resulting k-values are positive and different from 3.

3 Part (c)
Since , use . At , . The tangent gradient is , so
the normal gradient is :

4 Part (d)
With , the denominator does not vanish on . Using the reciprocal-linear antiderivative,

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 8 11 marks Modulus



WORKED SOLUTION Question 8 · WMA13/01 January 2024

1 Part (a)
(i) Since , the maximum occurs at :  and . (ii) At ,

 because . (iii) At an x-axis crossing, , hence .
Since ,  and , matching the sketch.

2 Part (b)
The graph  is a V with vertex  and intercepts  and . Its left branch is

 for  and its right branch is  for . Add this V to the supplied axes;
the original inverted V remains unchanged.
The grey original curve is schematic; the three labelled points belong to the added graph.

3 Part (c)
At , the common ordinate is . Since , , so

, giving . At , the common ordinate is , so
. Substitute  to obtain . If , then ,

giving , . If , then , impossible. Both accepted values satisfy
.

✓ FINAL ANSWER

(a)  (b)  (c)

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

WORKED SOLUTION Question 9 · WMA13/01 January 2024

1 Part (a)
The original equation is defined only when  and . Multiplying by

 gives

Using , multiply through by 2: .



2 Part (b)
Write , where ,  and .
Then . Because , , approximately

. With , the only angle in this interval is ;  is
outside it. Thus

At this value  and ; direct substitution satisfies the original equation.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com


