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WMA12/01 OCTOBER 2025

Question 1 4 marks Arithmetic Sequences

WORKED SOLUTION Question 1 · WMA12/01 October 2025

1 Identify the sequence
The first term is  and the common difference is .

2 Find the eighteenth term
.

3 Use the sum formula

.

4 Evaluate the sum
.

✓ FINAL ANSWER

 .

 .
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WMA12/01 OCTOBER 2025

Question 2 6 marks Binomial Expansion

WORKED SOLUTION Question 2 · WMA12/01 October 2025

1 Write the first four terms
.

2 Compare the x coefficient

Since the coefficient of  is , , so .

3 Find q

.

4 Find r

.

✓ FINAL ANSWER

, , .
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WMA12/01 OCTOBER 2025

Question 3 7 marks Integration



WORKED SOLUTION Question 3 · WMA12/01 October 2025

1 Use the point on the curve
Since  lies on , .

2 Solve with logarithms
, so  and .

3 Round k
To  decimal places, .

4 Find the strip width
The  values increase by , so .

5 Apply the trapezium rule

.

6 Evaluate the estimate
This gives , which is  to  decimal places.

7 Relate the first new integral

.

8 Relate the second new integral

Using the substitution , .

9 Estimate the total

The required estimate is therefore , which is  to  decimal places.

✓ FINAL ANSWER

 .

 .

 .
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Question 4 12 marks Polynomials

WORKED SOLUTION Question 4 · WMA12/01 October 2025

1 Divide by x minus two
.

2 State Q and R
Hence  and .

3 Use the factor theorem
.

4 Show the factor
Since ,  is a factor of .

5 Factor the cubic
Dividing by  gives .

6 Check the quadratic
The discriminant of  is , so this quadratic has
no real roots.



7 Conclude the real solution
Therefore  has only one real solution, .

8 Differentiate
.

9 Find where f is decreasing

 is decreasing when , which is between the roots. Hence .

✓ FINAL ANSWER

 .

 .

 Proven; only real solution is .

 .
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Question 5 9 marks Trigonometric Equations

WORKED SOLUTION Question 5 · WMA12/01 October 2025

1 Rewrite the first equation

 gives .

2 Factor sin theta

.

3 Use sin theta equals zero
In ,  gives  or .

4 Use the other factor

 gives .

5 Find the remaining angles

For ,  gives  or .

6 Round part i
The non-exact angles are  and  to one decimal place.



7 Clear the fractions in part ii

. Multiplying by  gives .

8 Use the identity

, so  and .

9 Solve in the interval

For ,  or .

10 Round part ii
Thus  or , so  or  to  significant figures.

✓ FINAL ANSWER

 , , , .

 , .
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Question 6 9 marks Circles

WORKED SOLUTION Question 6 · WMA12/01 October 2025

1 Find the centre of C one
Since  is a diameter, the centre is the midpoint of  and . This is .

2 Find the radius squared
Using , .



3 Write C one
Therefore  has equation .

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

5 Find possible radii for C two
Since  has radius , a circle centred at the origin can touch it with radius  or .

6 Write the equations
Thus  can be  or

.

✓ FINAL ANSWER

 .

  or .
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Question 7 10 marks Integration



WORKED SOLUTION Question 7 · WMA12/01 October 2025

1 Differentiate

For , .

2 Write in simplest form

.

3 Use the stationary point

At ,  and .

4 Substitute x equals nine

.

5 Find k

This simplifies to , so .

6 Find the horizontal line
With , the  coordinate of  is .

7 Set up the area
The line  is . The region is between the curve and this line from  to .

8 Write the integral

.

9 Integrate

.

10 Evaluate

, so the area is  to  significant figures.



✓ FINAL ANSWER

 .

 Proven.

 .
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Question 8 8 marks Geometric Sequences

WORKED SOLUTION Question 8 · WMA12/01 October 2025

1 Write S n
.

2 Multiply by r
.

3 Subtract
.

4 Rearrange

, so .



5 Use the yearly multiplier
An  decrease each year means the multiplier is .

6 Show the amount after six years
After  years, the amount is , which is approximately  litres.

7 Set up the forty barrel total
At the end of  years, the amounts are .

8 Sum the geometric sequence

The total is .

9 Round the total
To the nearest litre, the total amount is  litres.

✓ FINAL ANSWER

 Proven.

 Approximately  litres.

  litres.
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Question 9 10 marks Laws of Logarithms

WORKED SOLUTION Question 9 · WMA12/01 October 2025

1 State the domain

The logarithms require  and , so .

2 Combine the logarithms

.

3 Use two as a logarithm

, so .

4 Form the quadratic
, so . Hence .

5 Solve the quadratic

, so  or .



6 Check the domain

 is outside the domain, so .

7 Use the logarithm equation
 gives .

8 Equate the arguments
Since the logarithm function is one-to-one, .

9 Rearrange for a

, so  and therefore .

10 Restrict b

Given  and , the fraction  must be positive. Since the numerator is positive, the

denominator must also be positive, so .

✓ FINAL ANSWER

 .

 Proven.

 .
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