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WMA13/01 OCTOBER 2022

Question 1 9 marks Integration

WORKED SOLUTION Question 1 · WMA13/01 October 2022

1 Part (a)
Clear the denominator in the proposed identity:

Matching coefficients gives , , hence . Then  gives
; the constant checks as . Therefore

.



2 Part (b)
The numerator  is the derivative of . This quadratic is , so

Using both limits,

Thus  and  are integers, as required.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 2 7 marks Functions, Composition & Inverses

WORKED SOLUTION Question 2 · WMA13/01 October 2022

1 Part (a)
For , . Thus  is attained, while  increases towards 5 without
reaching it.

2 Part (b)
(i) Put . Rearranging gives , hence

Exchange variables. (ii) The inverse domain is the range of  found above.



3 Part (c)
The original function has an absolute value and angle :

Then .

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 OCTOBER 2022

Question 3 7 marks Applications of Differentiation



WORKED SOLUTION Question 3 · WMA13/01 October 2022

1 Part (a)
By the product rule,

Since the exponential is positive, stationary points have  or . The sign of  changes
from positive to negative at , so this is the maximum A.

2 Part (b)
The curve is nonnegative and has just one zero, ; hence  is excluded. It tends to 0 from
above as , rises to , falls to 0, then rises without bound. For  there are
three intersections. At the maximum level there are two distinct intersections, including A. For a
larger positive k there is only one.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 4 5 marks Differentiation Techniques

WORKED SOLUTION Question 4 · WMA13/01 October 2022

1 Part (a)
The logarithm is base 10. Thus  and .

2 Part (b)
Differentiate the result of (a) with respect to y:

Take the reciprocal and use :

The original logarithm requires .

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 OCTOBER 2022

Question 5 11 marks Log Graphs & Exponential Models



WORKED SOLUTION Question 5 · WMA13/01 October 2022

1 Part (a)
At one year,

The negative sign indicates a loss. Its magnitude is about  pounds, which is approximately
 pounds.

2 Part (b)
The model is continuous for . Evaluate

Continuity and the sign change give a zero between 6 and 7.

3 Part (c)
Set  and move the logarithm to the other side:

Multiply by 10 and divide by 4 to obtain the required form.

4 Part (d)
Starting with , retain full calculator precision at each substitution:

Therefore the requested values to three decimal places are as follows.



5 Part (e)
The break-even time is approximately  years, or  months. Profit starts just
after that time; the first complete number of months is therefore 76, not 75. Indeed 
and .

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 6 6 marks Differentiation Techniques

WORKED SOLUTION Question 6 · WMA13/01 October 2022

1 Part (main)
With , the quotient rule gives

Expand the numerator and cancel the opposite mixed terms:

The denominator is . Divide numerator and denominator by  to obtain

This displayed form is used where its trigonometric terms are defined; the preceding quotient form
also covers points with  when the original denominator is nonzero.

✓ FINAL ANSWER

(main) 

Dr Eslam Ahmed · eliteigcse.com
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Question 7 12 marks Modulus



WORKED SOLUTION Question 7 · WMA13/01 October 2022

1 Part (a)
(i) The modulus is zero at , giving the vertex . (ii) At , 
, so the y-axis intersection is .

2 Part (b)
Set : . Thus  or , giving  or .

3 Part (c)
The curve  is an upward-opening parabola, symmetric about the y-axis. Its vertex
and y-intercept are ; setting y=0 gives , hence x-intercepts  and . The
sketch below includes  for context and labels all three axis intersections of .

4 Part (d)
For ,  is . Equating to  gives

Only  belongs to this branch; . For ,  is . Then

Only  belongs to this branch; . The rejected candidates 24 and  lie outside their
assumed branch regions.



✓ FINAL ANSWER

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

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

WORKED SOLUTION Question 8 · WMA13/01 October 2022

1 Part (a)
Expand . Thus , , so

 and  radians, in the required
quadrant.



2 Part (b)
Using the exact phase from (a),

The denominator lies between 7 and 75, so it is always positive. (i) The smallest fraction occurs at its
largest denominator: . (ii) This occurs when . The smallest
positive value is , or 2.65 to three significant figures.

3 Part (c)
The transformation  preserves the locations of minima and maps their y coordinate to

.

4 Part (d)
Reflection in the x-axis changes minima of f into maxima of . The argument  halves their x
coordinates, so the first positive maximum is at

✓ FINAL ANSWER

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

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

WORKED SOLUTION Question 9 · WMA13/01 October 2022

1 Part (a)
Write . The compound-angle formula gives

Hence

The given nonzero denominator ensures that  and the other factor is nonzero. Cancel the
common factor to obtain the required identity.



2 Part (b)
Use (a) and . With ,

Thus , approximately  and . Both lie in , are
nonzero, and satisfy the original nonzero-denominator condition. The positive value gives

 and ; the negative value gives  and . All four
angles lie in .

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com


