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WMA12/01 JANUARY 2024

Question 1 3 marks Polynomials

WORKED SOLUTION Question 1 · WMA12/01 January 2024

1 Use the remainder theorem
Dividing by  means the remainder is .

2 Substitute x equals two
.

3 Use the given remainder
The remainder is , so .

4 Solve for a

, hence .

✓ FINAL ANSWER

.
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WMA12/01 JANUARY 2024

Question 2 3 marks Binomial Expansion

WORKED SOLUTION Question 2 · WMA12/01 January 2024

1 Choose the x power

In , the term in  comes from choosing  and .

2 Write the term

The coefficient is .

3 Simplify the powers

 and , so .

4 Evaluate

, so the coefficient is .

✓ FINAL ANSWER

.
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WMA12/01 JANUARY 2024

Question 3 6 marks Circles

WORKED SOLUTION Question 3 · WMA12/01 January 2024

1 Find the radius squared
The centre is  and the circle passes through , so

.

2 Write the circle equation
Hence  has equation .

3 Use the horizontal chord
Since  is parallel to the -axis, its equation has the form .

4 Use half the chord length
The chord length is , so the half-length is .

5 Relate chord length to the circle
At height , the horizontal half-length satisfies .

6 Solve for c
, so  or .



7 Use the position above the x-axis
The chord lies above the -axis, so . Therefore the line through  and  is .

✓ FINAL ANSWER

 .

 .
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WMA12/01 JANUARY 2024

Question 4 9 marks Integration



WORKED SOLUTION Question 4 · WMA12/01 January 2024

1 Find the y-intercept
For , set : , so the curve meets the -axis at .

2 Find the asymptote
Since ,  as , so the horizontal asymptote is .

3 Describe the sketch
The curve is decreasing, passes through , and approaches the line  from above.

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

5 Apply the trapezium rule

.

6 Round part b
This gives , so to two significant figures the estimate is .

7 Remove the constant part

.

8 Estimate part c i

Using the answer to part (b), .



9 Use symmetry by substitution

For , let . This changes it to the same integral as part (b).

10 Estimate part c ii
Therefore the two integrals in part (c)(ii) are approximately equal, so the total is .

✓ FINAL ANSWER

 -intercept  and asymptote .

 .

 .

 .
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WMA12/01 JANUARY 2024

Question 5 8 marks Sequences & Series

WORKED SOLUTION Question 5 · WMA12/01 January 2024

1 Identify the geometric series

 has first term  and common ratio .

2 Sum to infinity

.

3 Find the first few terms

. Then .



4 Continue the recurrence

, and .

5 Show periodicity

Since , the terms repeat as .

6 State the order
The repeating cycle has length , so the order is .

7 Sum one cycle

One full cycle sums to .

8 Use 70 terms
Since , the first  terms contain  complete cycles and one extra term .

9 Find the required sum

.

✓ FINAL ANSWER

 .

 Periodic.

 Order .

 .
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Question 6 8 marks Laws of Logarithms

WORKED SOLUTION Question 6 · WMA12/01 January 2024

1 Combine the logarithms
, so the left side is .

2 Rewrite one half

, so the right side is .

3 Equate arguments
Therefore .

4 Expand
, so .



5 Show the cubic
Rearranging gives .

6 Use the given root
Since  is a root,  is a factor of .

7 Factor the cubic
.

8 Solve the quadratic

 gives .

9 Apply the logarithm domain

The original log equation requires . The only positive root is .

✓ FINAL ANSWER

 Proven.

  and .

 .
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Question 7 9 marks Modelling with Sequences & Series

WORKED SOLUTION Question 7 · WMA12/01 January 2024

1 Model A common difference
Model A is arithmetic. From year 1 to year 12 there are  equal increases, so

.

2 Find year 4 in model A

Year 4 is , so the amount is  tonnes to the

nearest  tonnes.

3 Model B common ratio
Model B is geometric. If the ratio is , then .



4 Find the ratio

.

5 Find year 2 in model B
Year 2 is , so the amount is  tonnes to the nearest  tonnes.

6 Total for model A

 tonnes.

7 Total for model B

 tonnes.

8 Find the difference
The difference is , which is  tonnes to the nearest 
tonnes.

✓ FINAL ANSWER

  tonnes.

  tonnes.

  tonnes.
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Question 8 6 marks Proof

WORKED SOLUTION Question 8 · WMA12/01 January 2024

1 Choose a counterexample
Take .

2 Evaluate the expression
.

3 Conclude false
 is not prime, so the statement is false.

4 Use residues modulo four
Every natural number is one of , ,  or .

5 Check n equals 4k
If , then , not a multiple of .

6 Check n equals 4k plus one
If , then , not a multiple of .

7 Check n equals 4k plus two
If , then , not a multiple of .

8 Check n equals 4k plus three
If , then , not a multiple of .



9 Complete the proof
All possible cases leave remainder  or  when divided by , so  is not a multiple of .

✓ FINAL ANSWER

 Counterexample:  gives , which is not prime.

 Proven by considering .
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Question 9 14 marks Trigonometric Equations



WORKED SOLUTION Question 9 · WMA12/01 January 2024

1 Rewrite the equation

 becomes .

2 Use sine squared
Multiplying by  gives . Since , .

3 Solve for cos x

, so .

4 Choose the possible cosine value

, so the valid value is .

5 Find x
For , this gives  or  to one decimal place.

6 Find A from P
The point  is a maximum point on the sine curve. Its  coordinate is , so  and .

7 Locate Q

Point  is the next minimum after , so .

8 Find theta at Q

For this minimum, , so  and .

9 Find y at Q

At the minimum, , so .

10 Set up R

At , , so .

11 Choose the shown crossing

Thus . The crossing  shown after the second maximum has

.



12 Find theta at R

, so  to 3 significant figures.

✓ FINAL ANSWER

 .

 .

 .

 .

Dr Eslam Ahmed · eliteigcse.com



WMA12/01 JANUARY 2024

Question 10 9 marks Applications of Differentiation

WORKED SOLUTION Question 10 · WMA12/01 January 2024

1 Rewrite the curve

.



2 Differentiate

.

3 Use the stationary condition
At a stationary point, .

4 Solve for x
, so .

5 Show x coordinate

Raising both sides to the power  gives . Since , this is the only stationary point.

6 Find the horizontal line

At , .

7 Set up the area

The region lies from  to  between the curve and the horizontal line .

8 Integrate the difference

.

9 Find an antiderivative

.

10 Evaluate exactly

.

✓ FINAL ANSWER

 Proven.

 .
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