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WMA12/01 MAY/JUNE 2025

Question 1 6 marks Binomial Expansion

WORKED SOLUTION Question 1 · WMA12/01 May/June 2025

1 Write the binomial terms
.

2 Simplify
The first four terms are .

3 Find the x squared terms
In , the  coefficient comes from  and .

4 Use the given coefficient
, so .

5 Find k
, hence .

✓ FINAL ANSWER

 .

 .
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WMA12/01 MAY/JUNE 2025

Question 2 7 marks Circles

WORKED SOLUTION Question 2 · WMA12/01 May/June 2025

1 Find the centre

The centre is the midpoint of  and , so it is .

2 Find the radius squared
Using , .

3 Write the circle equation
Therefore  has equation .

4 Find the nearest point to the x axis
The nearest point to the -axis is vertically below the centre by one radius.

5 Write the coordinates

The radius is , so the point is .

✓ FINAL ANSWER

 .

 .
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WMA12/01 MAY/JUNE 2025

Question 3 5 marks Integration

WORKED SOLUTION Question 3 · WMA12/01 May/June 2025

1 Find the line PQ

The gradient of  is , so the line through  is .



2 Write the line equation
Thus  has equation .

3 Set up the area
From  to , the line segment is above the curve. Hence

.

4 Simplify the integrand

.

5 Integrate

.

6 Evaluate

.

✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2025

Question 4 9 marks Polynomials

WORKED SOLUTION Question 4 · WMA12/01 May/June 2025

1 Use the factor theorem
Since  is a factor, .

2 Show the relation
, so  and therefore .

3 Use the remainder theorem

When dividing by , substitute . The remainder is , so .

4 Form the second equation

. Multiplying by  gives , so .

5 Solve for a and b
Substitute  into : , so  and .



6 Write f of x
.

7 Divide by x minus two
.

8 State the result
The quotient is  and the remainder is .

✓ FINAL ANSWER

 Proven.

 , .

 Quotient , remainder .
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WMA12/01 MAY/JUNE 2025

Question 5 6 marks Integration

WORKED SOLUTION Question 5 · WMA12/01 May/June 2025

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

2 Apply the trapezium rule

.



3 Evaluate
This gives , which is  to one decimal place.

4 Use the power shift

.

5 Estimate part b i

So , which is .

6 Rewrite part b ii

Since , we have .

7 Estimate part b ii

, which is .

✓ FINAL ANSWER

 .

 .

 .
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WMA12/01 MAY/JUNE 2025

Question 6 10 marks Laws of Logarithms

WORKED SOLUTION Question 6 · WMA12/01 May/June 2025

1 State the domain

The logarithms require  and , so .

2 Use log laws

 and .

3 Equate the arguments
Thus .

4 Solve the quadratic
, so . Hence .

5 Check the domain
The root  is outside the domain, so .

6 Equate the curves
At , .



7 Let u equal 3 to the x
Let . Then , so .

8 Find u
Since , divide by  to get . Hence  and .

9 Find y
, so .

✓ FINAL ANSWER

 .

 .
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WMA12/01 MAY/JUNE 2025

Question 7 9 marks Sequences & Series

WORKED SOLUTION Question 7 · WMA12/01 May/June 2025

1 Identify the geometric sequence

The first term is  and the common ratio is .

2 Find the sum to infinity

.

3 Write the kth term
The th term is .

4 Use the inequality
, so .



5 Solve with logarithms
Taking logarithms gives . Since ,

.

6 Find the smallest integer
Thus , so the smallest possible value is .

7 Write the arithmetic sum
For , the first term is  and the common difference is .

8 Form S n
.

9 Find the best integer n

This quadratic has its maximum near , so check .

10 Find the greatest sum

.

✓ FINAL ANSWER

 .

 .

 .
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WMA12/01 MAY/JUNE 2025

Question 8 8 marks Trigonometric Equations

WORKED SOLUTION Question 8 · WMA12/01 May/June 2025

1 Solve the tangent equation

 gives .

2 Write the general angle
Therefore .

3 Find x
, so .

4 Use the interval

For , the possible values are  and .

5 Rewrite the second equation

Using ,  becomes .



6 Form an equation in cos theta
Multiplying by  gives . Using  gives

.

7 Solve for cos theta

. The negative option is less than , so reject it.

8 Find theta

 gives  or .

9 Round the answers
To one decimal place,  or .

✓ FINAL ANSWER

 , .

 , .
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WMA12/01 MAY/JUNE 2025

Question 9 11 marks Applications of Differentiation



WORKED SOLUTION Question 9 · WMA12/01 May/June 2025

1 Find the triangular end area
Each end is a right-angled triangle with perpendicular sides  and , so its area is

.

2 Use the capacity

The volume is cross-section area times length, so  and .

3 Write the metal area
There are two triangular ends with total area , and two rectangular sides with total area

.

4 Substitute for L

. Hence  and .

5 Differentiate

.

6 Find the stationary value of x

Set : , so .

7 Evaluate S

At , , so the minimum value is  to one decimal place.

8 Differentiate again

.

9 Justify the minimum

Since , , so the stationary value found is a minimum.

✓ FINAL ANSWER

 , so  and .

 .

 Minimum justified.
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WMA12/01 MAY/JUNE 2025

Question 10 4 marks Proof

WORKED SOLUTION Question 10 · WMA12/01 May/June 2025

1 List the possible cases
A positive integer that is not a multiple of  must have the form  or .

2 Case one
If , then

.

3 Case two
If , then

.

4 Conclude by exhaustion
Both possible cases give a factor of , so  is always a multiple of .

✓ FINAL ANSWER

Proven.
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