
Σ

E Elite Mathematics
Edexcel International A Level

IAL PURE 2  ·  WMA12

WMA12/01 January 2020
Worked Solutions
January 2020 paper rebuilt with the worked solution after each question.

10
paper questions

2019–2026
19 exam sessions

Single-paper
solutions
checked by Dr Eslam

Dr Eslam Ahmed
Assistant Lecturer, Faculty of Engineering, Cairo University
eliteigcse.com · free for every student



PAST PAPER

WMA12/01 January 2020
January 2020

10
questions

75
marks

1 h 30
exam time

Each question is followed by its worked solution and final answer.



WMA12/01 JANUARY 2020

Question 1 7 marks Integration

WORKED SOLUTION Question 1 · WMA12/01 January 2020

1 Use the trapezium rule

The strip width is . Therefore .

2 Calculate part (a)

The estimate is , so to one decimal place the answer is .

3 Rewrite part (b)(i)

, so .

4 Estimate part (b)(i)

Using part (a), the estimate is , so  to one decimal place.



5 Rewrite part (b)(ii)

.

6 Estimate part (b)(ii)

, so .

✓ FINAL ANSWER

.
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Question 2 7 marks Binomial Expansion

WORKED SOLUTION Question 2 · WMA12/01 January 2020

1 Identify the x to the fourth term
In , the  term is .

2 Form the equation for a
. Since this term is , .

3 Solve for a
, so the real possible values are  or .

4 Find the constant contribution from 1 over 81

The constant term from  is .

5 Find the constant contribution from x to the minus six

The  term in  is . Since , , so  contributes .

6 Add the constant terms
The term independent of  is .

✓ FINAL ANSWER

.
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Question 3 8 marks Polynomials

WORKED SOLUTION Question 3 · WMA12/01 January 2020

1 Use the factor theorem

For , use . Substituting gives

.

2 State the factor result

Since ,  is a factor of .

3 Divide by the known factor
.

4 Factorise the quadratic
, so .

5 Use the factorisation for tan theta

Let . Then , so , , or .

6 Choose the roots in the interval

For ,  is negative, so use  and .



7 Find theta

This gives  and , to 3 significant figures.

✓ FINAL ANSWER

 Proven.

 radians.
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Question 4 6 marks Integration

WORKED SOLUTION Question 4 · WMA12/01 January 2020

1 Find the intersection with y equals 17
The curve is . Set  to get , so the right-hand limit is .

2 Set up the area
The shaded area is between  and , from  to .

3 Integrate

.



4 Evaluate the exact area

.

✓ FINAL ANSWER

.
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Question 5 8 marks Modelling with Sequences & Series

WORKED SOLUTION Question 5 · WMA12/01 January 2020

1 Set up the growth ratio
Let the yearly ratio be . After 3 years, .

2 Find p

, so . Therefore .

3 Set up the inequality
After  years the model gives . We need , so .

4 Take logarithms

, so .



5 Find the smallest integer

Using , . Hence the smallest integer value is .

✓ FINAL ANSWER

.
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Question 6 8 marks Circles

WORKED SOLUTION Question 6 · WMA12/01 January 2020

1 Complete the square
 and .

2 Find the centre and radius
The circle becomes . Hence the centre is  and the radius is

.

3 Use horizontal tangents
A horizontal tangent has equation . The possible tangent levels are one radius above and
below the centre, so .

4 Use half the chord length
The chord has length , so half the chord is . If the chord is , its perpendicular distance from
the centre is .



5 Apply Pythagoras
, so .

6 Choose the negative value
Since  is negative, .

✓ FINAL ANSWER

.
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Question 7 7 marks Trigonometric Equations

WORKED SOLUTION Question 7 · WMA12/01 January 2020

1 Rewrite tan theta

 becomes .

2 Clear the denominator
Multiplying by  gives .

3 Use the identity
Since , , so .

4 Apply the result to 2x
For , we get .

5 Solve for sin 2x

. Since  cannot be , .

6 Find x
For , . Thus  or , so  or .



✓ FINAL ANSWER

 Proven.

.
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Question 8 7 marks Sequences & Series

WORKED SOLUTION Question 8 · WMA12/01 January 2020

1 Write the series forwards
.

2 Write the series backwards
.

3 Add the two forms
Each pair adds to , and there are  pairs. Hence .

4 Complete the proof
Dividing by  gives .

5 Find u5
.



6 Sum the sequence
.

7 Calculate the total

, and . Therefore the total is .

✓ FINAL ANSWER

 Proven.

.
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Question 9 7 marks Laws of Logarithms

WORKED SOLUTION Question 9 · WMA12/01 January 2020

1 Describe the sketch
 is an increasing exponential curve. At , , so the curve crosses the -axis at

 and has no -axis intersection.

2 Equate the two curves
At , .

3 Take logarithms
.



4 Collect the x terms
.

5 Simplify the logarithms
 and .

6 State the x coordinate

Therefore .

✓ FINAL ANSWER

 Increasing exponential curve through , with no -axis intersection.

.
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Question 10 10 marks Applications of Differentiation

WORKED SOLUTION Question 10 · WMA12/01 January 2020

1 Differentiate the curve

Write . Then .

2 Use the stationary point

At , , so .

3 Find k

, hence .

4 Use the second derivative

With ,  and .



5 Determine the nature of P

At , , so  is a local maximum.

6 Find the other stationary point

Set . Multiplying by  gives , or .

7 Solve the quadratic in x squared

. The given point has , so the second stationary point has .

8 State the positive x coordinate

Since , the second stationary point has .

✓ FINAL ANSWER

 local maximum.

.
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