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WMA13/01 JANUARY 2023

Question 1 6 marks Functions, Composition & Inverses

WORKED SOLUTION Question 1 · WMA13/01 January 2023

1 Part (a)
For ,  has maximum  and decreases without a lower bound.

2 Part (b)
Apply  before :

The intermediate value  is in the nonnegative domain of .

3 Part (c)
Let . Then , so  and . Exchange the
variables. Since  decreases from 3 towards 0 on , its range is , which is the inverse
domain.



✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 2 6 marks Trig Equations & R-Form

WORKED SOLUTION Question 2 · WMA13/01 January 2023

1 Part (a)
Expand . Comparing coefficients gives 
and . Thus  and . The specified first-quadrant phase is

 radians.

2 Part (b)
Using the exact phase , write . (i) The negative cosine
coefficient means the maximum occurs when the cosine is ; the maximum is . (ii)

, so . The  value is negative;  is the smallest
positive one, , or 2.12 to two decimal places.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 3 5 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 3 · WMA13/01 January 2023

1 Part (a)
The gradient in the  coordinates is . The
vertical intercept is , giving the equation below.



2 Part (b)
Exponentiating base 10 gives

Therefore  and . To three significant
figures the model constants are 31.6 and 2.05.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 JANUARY 2023

Question 4 7 marks Rational Algebra

WORKED SOLUTION Question 4 · WMA13/01 January 2023

1 Part (a)
Multiply the proposed identity by  and compare coefficients:

The coefficient of  checks: . The constant equation is , so
. Hence .

2 Part (b)
Integrate each term in the decomposition:

Here  is an arbitrary constant; the domain  avoids the denominator zero.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 5 9 marks Trig Equations & R-Form

WORKED SOLUTION Question 5 · WMA13/01 January 2023

1 Part (a)
For , both sine and cosine are nonzero. Then

2 Part (b)
By part (a), the equation is , so . The original expression
excludes  in the stated interval, so  and multiplication by  gives

Tangent is one-to-one on ; the two angles are 
radians. Both are valid and nonzero. To two decimal places:



✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 6 8 marks Modulus



WORKED SOLUTION Question 6 · WMA13/01 January 2023

1 Part (a)
For  with : (i) At , , so . (ii) At ,

 gives . Thus  or ; since ,  and
. (iii) The modulus vanishes at , giving the minimum .

2 Part (b)
Split  at  and ; their order uses . For :

, so , which is in this region. For : , so
; this is outside the assumed region and is rejected. For : , so
, which is valid. These three regions cover the whole real line, so there are exactly two

solutions.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 7 9 marks Applications of Differentiation

WORKED SOLUTION Question 7 · WMA13/01 January 2023

1 Part (a)
Put . Since ,

This is positive for all real , so we may take the reciprocal: . Thus the required
integers are , .



2 Part (b)
At , . The tangent gradient is

. Its point-gradient equation is

At its x-axis crossing , .

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 8 5 marks Integration

WORKED SOLUTION Question 8 · WMA13/01 January 2023

1 Part (main)
Expand the square first:

Use , , and . The integrand
becomes

Integrating with the angle-2 chain factors gives .

✓ FINAL ANSWER

(main) 

Dr Eslam Ahmed · eliteigcse.com
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Question 9 11 marks Numerical Methods



WORKED SOLUTION Question 9 · WMA13/01 January 2023

1 Part (a)
Differentiate  using the chain rule:

2 Part (b)
Since the tangent at  passes through the origin, its gradient is , with

. Equate this to the derivative:

Consequently  solves the displayed equation.

3 Part (c)
Let , a continuous function. Then  and

, so a root lies between 1 and 2. Moreover
 for , so this is the unique positive root corresponding to the tangent

abscissa .

4 Part (d)
From , divide by the positive  to get . The source domain has

, so take the positive square root.



5 Part (e)
With , the unrounded iterates start

Continue: , , ,
; further iteration settles at . Therefore (i)  and

(ii) , both to four decimal places.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 10 9 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 10 · WMA13/01 January 2023

1 Part (a)
At the start , so  and the model gives  fruit flies.



2 Part (b)
Using ,

Take natural logs to obtain , as required.

3 Part (c)
By the quotient rule,

Set  and let . Then

With the exact , the quadratic formula gives

Both values are positive and at least 1, hence both correspond to . Finally  gives
 or  days. To one decimal place the two times are as follows.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com


