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WMA12/01 JANUARY 2025

Question 1 4 marks Arithmetic Sequences

WORKED SOLUTION Question 1 · WMA12/01 January 2025

1 Identify the arithmetic series
The first term is , the common difference is , and the last term is .

2 Find the number of terms
Use . Then , so  and .

3 Use the sum formula
, where  is the first term and  is the last term.

4 Find the sum

.

✓ FINAL ANSWER
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WMA12/01 JANUARY 2025

Question 2 5 marks Binomial Expansion

WORKED SOLUTION Question 2 · WMA12/01 January 2025

1 Write the first four terms
.

2 Simplify each term
The first four terms are .

3 Connect the expansion to 2.05
To use  for , set .

4 Find x
, so .

✓ FINAL ANSWER
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WMA12/01 JANUARY 2025

Question 3 10 marks Applications of Differentiation



WORKED SOLUTION Question 3 · WMA12/01 January 2025

1 Use the volume

The volume is . Since the capacity is , , so .

2 Write the metal area
The open top means the metal area is the base plus four sides: .

3 Substitute for y

. Hence  and .

4 Differentiate

.

5 Use the stationary condition

Set : , so .

6 Find x

, so . To  significant figures, .

7 Differentiate again

.

8 Show the minimum

For , , so the stationary value found in part (b) is a minimum.

✓ FINAL ANSWER

 , so  and .

 .

 , minimum.
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WMA12/01 JANUARY 2025

Question 4 6 marks Geometric Sequences

WORKED SOLUTION Question 4 · WMA12/01 January 2025

1 Write the two sums

For first term  and common ratio ,  and .

2 Divide the equations

, so .

3 Find the ratio
, so  and .

4 Find the first term
Use . Hence .

✓ FINAL ANSWER
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 .
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WMA12/01 JANUARY 2025

Question 5 9 marks Polynomials

WORKED SOLUTION Question 5 · WMA12/01 January 2025

1 Use the factor theorem

Since  is a factor,  is a root and .

2 Show the given equation

, so . Multiplying by  gives

.

3 Use the remainder condition
When dividing by , the remainder is . Given that the remainder is , .

4 Find a
. Thus , so .

5 Find b
Substitute  into : , so .

6 Write f of x
.



7 Find another factor
, so  is a factor.

8 Fully factorise
Dividing by  gives . Hence

.

✓ FINAL ANSWER

 Proven.
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Question 6 8 marks Circles



WORKED SOLUTION Question 6 · WMA12/01 January 2025

1 Find the midpoint

For  and , the midpoint is .

2 Find the gradient of AB

The gradient of  is .

3 Use the perpendicular bisector
The centre lies on the perpendicular bisector of the chord , so line  has gradient  and passes
through .

4 Find line l
, so .

5 Use the centre coordinates
Since  lies on , .

6 Find the radius squared
The centre is . Using point , .

7 Write the circle equation
Therefore the circle is .

✓ FINAL ANSWER
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Question 7 8 marks Laws of Logarithms

WORKED SOLUTION Question 7 · WMA12/01 January 2025

1 Use the trapezium rule
The width is , so

.

2 Combine the logarithms

This is .

3 Find k
, so .



4 State the domain
The logarithms require  and , so .

5 Combine the logarithms

.

6 Use one as a logarithm

, so .

7 Form the quadratic
, so . Hence .

8 Solve and check
, so  or . Only  is in the domain, so .

✓ FINAL ANSWER
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Question 8 5 marks Proof

WORKED SOLUTION Question 8 · WMA12/01 January 2025

1 Give a counterexample

Let  and . Both are irrational and , but , which is rational.

2 Represent an odd integer
Let , where  is an integer.

3 Substitute into the expression
.

4 Expand and factor
.

5 Show it is even
The expression has a factor of , so it is even.

6 Show it is not a multiple of four
The bracket  is odd, because the first three terms are even and  is odd.
Therefore the expression is  times an odd integer, so it is not divisible by .



✓ FINAL ANSWER

 For example,  and  give .

 Proven.
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Question 9 12 marks Integration



WORKED SOLUTION Question 9 · WMA12/01 January 2025

1 Rewrite the curve

.

2 Differentiate

.

3 Find the turning point x coordinate
For the turning point shown away from the origin, set . Hence .

4 Find the y coordinate

At , .

5 State M

Therefore .

6 Find the positive x intercept

For the positive intercept,  gives , so .

7 Set up the area

The top boundary is  and the curve is below it from  to . So

.

8 Integrate

.

9 Evaluate

, so the area is  to one decimal place.

✓ FINAL ANSWER

 .

 .

 .
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Question 10 8 marks Trigonometric Equations

WORKED SOLUTION Question 10 · WMA12/01 January 2025

1 Expand the left side

.

2 Rewrite the second term

Since , .

3 Use the identity

.

4 Simplify

, as required.

5 Use part a

The equation becomes .



6 Form a quadratic in sin x
Multiplying by  gives , so .

7 Solve for sin x

. Since  is impossible, .

8 Find x in the interval

For ,  gives  or .

9 Round the answers
Thus  or , so to  significant figures  or .

✓ FINAL ANSWER

 Proven.
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