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Question 1 3 marks Integration

WORKED SOLUTION Question 1 · WMA13/01 January 2021

1 Part (main)
First split the fraction into powers:

Integrate term by term. Since , use  without absolute-value notation:

✓ FINAL ANSWER

(main) 

Dr Eslam Ahmed · eliteigcse.com
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Question 2 6 marks Graph Transformations



WORKED SOLUTION Question 2 · WMA13/01 January 2021

1 Part (i)
For , a source point  maps to . Thus the y-intercept stays , the
maximum becomes  and the minimum becomes . The horizontal compression and
positive vertical stretch preserve the turning-point types. The sketch below records the given shape
and mapped features; it does not assume an additional formula for f.

2 Part (ii)
For , map  to : reflect in the y-axis, then shift down 1. The y-
intercept is , the maximum is  and the minimum is . The left end now rises
and the right end falls.



✓ FINAL ANSWER

(i)  (ii) 

Dr Eslam Ahmed · eliteigcse.com
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Question 3 8 marks Rational Algebra

WORKED SOLUTION Question 3 · WMA13/01 January 2021

1 Part (a)
Factor . Then

so

On  the cancelled factor is nonzero. One integer choice is .

2 Part (b)
Let . Rearranging gives , hence  and

. Swap variable names to obtain the inverse rule; its restricted domain is
determined in (c).



3 Part (c)
Rewrite . For , the positive denominator is greater than 3 and grows
without bound. Thus , so . Neither bound is attained:

 is excluded and  is impossible. The range of f is the domain of its inverse.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 4 9 marks Modulus



WORKED SOLUTION Question 4 · WMA13/01 January 2021

1 Part (a)
At the vertex the inner expression vanishes: , giving  and .

2 Part (b)
 is a V translated left by , with vertex  and y-intercept . Since

, the vertex lies strictly left of the y-axis. Coordinates in the drawing are normalized by a; labels
give the actual intercepts.

3 Part (c)
Solve  using breakpoints . For : ,
giving , outside this branch, so reject it. For : , giving

 and . For : , giving  and .
The last two values belong to their respective intervals and satisfy both original functions.

✓ FINAL ANSWER

(a)  (b)  (c) 
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Question 5 11 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 5 · WMA13/01 January 2021

1 Part (a)
At , . Hence .

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

, hence . Thus one suitable rational pair is , .



3 Part (c)
Use the unrounded k:

Round the temperature to three significant figures.

4 Part (d)
Differentiate with respect to time: . At  this is

. The sign is positive because the oven is warming.

✓ FINAL ANSWER

(a)  (b)  (c)  (d) 
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Question 6 8 marks Numerical Methods

WORKED SOLUTION Question 6 · WMA13/01 January 2021

1 Part (a)
By the product and chain rules, .



2 Part (b)
Set : . At a solution, cosine cannot vanish (that would leave a
nonzero right side), so . On the principal positive branch , this gives

This is the branch used by the supplied iteration for the root near 2.581. The original domain 
also admits later tangent branches: in general . The principal-branch
rearrangement must not be interpreted as listing every positive stationary point.

3 Part (c)
Using radians and , the successive values are

Keep full precision between steps and round the requested terms only.

4 Part (d)
Define , which is continuous near 2.581. The rounding interval
endpoints give

By continuity a root lies strictly between these endpoints; every number in this open interval rounds
to 2.581 to three decimal places.

✓ FINAL ANSWER

(a)  (b)  (c)
 (d) 
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Question 7 9 marks Trig Identities & Exact Values

WORKED SOLUTION Question 7 · WMA13/01 January 2021

1 Part (a)
Apply the double-angle identities to the left side:

All divisions and cancellations are valid under the given exclusion .

2 Part (b)
Using (a) with  gives . Set  and use :

. Thus  or . As , the
first gives . Write ; the second gives . Therefore
the four values are . None makes an original
sine or cosine denominator zero.



✓ FINAL ANSWER

(a)  (b) 
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Question 8 7 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 8 · WMA13/01 January 2021

1 Part (a)
Taking logarithms gives . Match the intercept and gradient:

, . Thus  and
.

2 Part (b)
At , . Thus a is the percentage of the country's population with internet access at the
start of 2005, approximately .



3 Part (c)
The start of 2015 is  years after the start of 2005. Using the model parameters,

, giving  to three significant figures. Using unrounded
parameters gives , the same rounded answer.

✓ FINAL ANSWER

(a)  (b)  (c)
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Question 9 4 marks Integration

WORKED SOLUTION Question 9 · WMA13/01 January 2021

1 Part (i)
The denominator derivative is . Hence reverse the logarithmic chain rule:

The log argument is always positive because .

2 Part (ii)
Put , so . Then .
The source excludes , where the integrand is undefined.

✓ FINAL ANSWER

(i)  (ii) 
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Question 10 10 marks Differentiation Techniques

WORKED SOLUTION Question 10 · WMA13/01 January 2021

1 Part (a)
Apply the chain rule twice:

2 Part (b)
From ,  and . Since , tangent is
positive, so . Thus . Taking the reciprocal gives



3 Part (c)
At ,  and . The tangent gradient is .
Therefore the normal gradient is . Using the point ,

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com


