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WMA12/01 MAY/JUNE R 2024

Question 1 5 marks Sequences & Series

WORKED SOLUTION Question 1 · WMA12/01 May/June R 2024

1 Use the recurrence at n equals one
.

2 Substitute given values
, so .

3 Find u2
, hence .

4 Find u4
.

5 Evaluate the sum

.

6 Add the terms
The sum is .



✓ FINAL ANSWER

 .

 .

Dr Eslam Ahmed · eliteigcse.com



WMA12/01 MAY/JUNE R 2024

Question 2 5 marks Integration

WORKED SOLUTION Question 2 · WMA12/01 May/June R 2024

1 Use the trapezium width
The  values increase by , so .

2 Set up the trapezium estimate

.

3 Solve for a

This simplifies to , so .

4 Round a
Therefore  to 3 significant figures.



5 Use the transformed integral

.

6 Substitute the given estimate
This is .

✓ FINAL ANSWER

  to 3 s.f.

 .
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WMA12/01 MAY/JUNE R 2024

Question 3 5 marks Circles

WORKED SOLUTION Question 3 · WMA12/01 May/June R 2024

1 Complete the square
 becomes .

2 Write standard form
.

3 Read centre and radius
The centre is  and the radius is .

4 Find distance from centre to origin
The distance from  to  is .

5 Use origin inside the circle
Since , the origin is inside the circle.

6 Find nearest distance to the circle
The nearest point on the circle lies along the line from the centre to the origin, so .



✓ FINAL ANSWER

 .

 .

 .
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WMA12/01 MAY/JUNE R 2024

Question 4 7 marks Binomial Expansion

WORKED SOLUTION Question 4 · WMA12/01 May/June R 2024

1 Write the expansion terms
.

2 Simplify the first four terms
This gives .

3 Identify x squared contributions

In , the  term comes from  times the constant term and  times

the  term.

4 Calculate the coefficient

The coefficient is .

✓ FINAL ANSWER

 .

 .
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WMA12/01 MAY/JUNE R 2024

Question 5 6 marks Trigonometric Equations

WORKED SOLUTION Question 5 · WMA12/01 May/June R 2024

1 Substitute t equals two

.

2 Evaluate
, so the depth at 2 am is just over  metres.

3 Set depth equal to six

, so .

4 Use the time interval

After midday means . Then  is greater than .

5 Choose the first suitable angle

The first angle after  with sine  is .

6 Solve for t

, so  hours after midnight.



7 Convert to clock time
 hours is about  minutes, so the time to the nearest minute is , or  pm.

✓ FINAL ANSWER

  m, just over  m.

 , or  pm.
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WMA12/01 MAY/JUNE R 2024

Question 6 9 marks Applications of Differentiation

WORKED SOLUTION Question 6 · WMA12/01 May/June R 2024

1 Use the factor theorem

Since  is a factor,  is a root.

2 Substitute x equals negative three halves

.

3 Simplify the first condition

, so .

4 Use the remainder theorem
The remainder on division by  is .

5 Substitute x equals negative two
.



6 Use the given remainder
, so .

7 Solve for p and q

Subtract  from : , so . Then , so .

8 Differentiate
With , , so .

9 Factor the derivative
.

10 Find where decreasing

The quadratic derivative is negative between its roots, so  is decreasing for .

✓ FINAL ANSWER

 .

 .

 .
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WMA12/01 MAY/JUNE R 2024

Question 7 7 marks Trigonometric Equations

WORKED SOLUTION Question 7 · WMA12/01 May/June R 2024

1 Rewrite tan x

 becomes .

2 Multiply by cos x
.

3 Use sine squared
, so .

4 Solve for cosine

, so  or .

5 Reject impossible value

 is impossible, so .

6 Find x values
For , this gives  or , so  radians.



7 Use the right triangle identity

Given  and , .

8 Find tan theta

.

✓ FINAL ANSWER

 .

 .
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WMA12/01 MAY/JUNE R 2024

Question 8 13 marks Arithmetic Sequences

WORKED SOLUTION Question 8 · WMA12/01 May/June R 2024

1 Write the first and last terms
The first term is  and the th term is .

2 Use the arithmetic sum formula
.

3 Show the formula
Therefore .

4 Identify the arithmetic series
For , the first term is , the common difference is , and the last
term is .



5 Find the number of terms
, so  and .

6 Find the sum

.

7 Use the geometric condition
For , ,  to be consecutive geometric terms, .

8 Show the quadratic
, so .

9 Solve for k

 gives  or .

10 Use convergence

If , the terms are  and the common ratio is , so the series is convergent. If ,

the common ratio is , so it is not convergent.

11 Find S infinity

Use : .

✓ FINAL ANSWER

 Proven.

 .

 Proven.

 .
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WMA12/01 MAY/JUNE R 2024

Question 9 9 marks Laws of Logarithms

WORKED SOLUTION Question 9 · WMA12/01 May/June R 2024

1 Verify t equals four
Substitute : .

2 Combine the logarithms

.

3 Use seven as a logarithm

, so .

4 Clear the denominator
.

5 Expand
.



6 Show the cubic
Rearranging gives .

7 Use the known root
Since  is a root,  is a factor.

8 Factor the cubic
.

9 Solve the quadratic

 gives .

10 Use the log domain
The original equation requires . The value  is less than , so it is rejected. Hence

 or .

✓ FINAL ANSWER

 Verified.

 Proven.

  or .
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WMA12/01 MAY/JUNE R 2024

Question 10 9 marks Applications of Differentiation

WORKED SOLUTION Question 10 · WMA12/01 May/June R 2024

1 Rewrite the curve

.



2 Differentiate

.

3 Use the stationary condition

For , the denominator is not zero. So  when .

4 Find P
Therefore the  coordinate of  is .

5 Find where the curve meets the x-axis
 when , so  for the positive intercept.

6 Set up the area

The region is under the curve from  to , so .

7 Integrate

.

8 Evaluate

.

✓ FINAL ANSWER

 .

 .
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