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WMA12/01 JANUARY 2022

Question 1 7 marks Integration

WORKED SOLUTION Question 1 · WMA12/01 January 2022

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

2 Apply the trapezium rule

.

3 Calculate the estimate
This gives , so the estimate is  to 2 decimal places.



4 Use the factor of two
, so .

5 Estimate part i
This is  to 2 decimal places.

6 Add the constant integral
.

7 Estimate part ii
The estimate is , so  to 2 decimal places.

✓ FINAL ANSWER

.
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Question 2 8 marks Applications of Differentiation

WORKED SOLUTION Question 2 · WMA12/01 January 2022

1 Differentiate

For , .

2 Set the gradient to zero

.

3 Clear the powers
Multiplying by  gives , so .

4 Find y
At , .

5 State the stationary point
The stationary point is .

6 Differentiate again

.



7 Determine the nature

At , both terms in  are negative, so the stationary point is a local maximum.

✓ FINAL ANSWER

 local maximum.
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Question 3 7 marks Binomial Expansion

WORKED SOLUTION Question 3 · WMA12/01 January 2022

1 Write the first terms

.

2 Simplify the expansion
The first four terms are .

3 Find the constant term in f

For , the constant term is .

4 Find the coefficient of x
The coefficient of  is .

5 Use the condition
The constant term is  times the coefficient of , so .

6 Solve for k

, hence .



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WMA12/01 JANUARY 2022

Question 4 5 marks Laws of Logarithms

WORKED SOLUTION Question 4 · WMA12/01 January 2022

1 Rewrite the right side
 and .

2 Combine the logarithms
The equation becomes .

3 Equate the arguments
.

4 Form the quadratic
, so .

5 Solve

, giving  or .

6 Check the domain

The original logarithms require , so . Therefore  is invalid and .

✓ FINAL ANSWER

.
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Question 5 8 marks Polynomials

WORKED SOLUTION Question 5 · WMA12/01 January 2022

1 Use x equals one
, so .

2 Use x equals negative one
.

3 Use the second remainder relation
Since , .

4 Show the relation
Rearranging gives .



5 Use the factor

Since  is a factor, .

6 Form the second equation

. Multiplying by  gives .

7 Solve for A and B
Solving  with  gives  and .

8 Divide by the factor
With these values, .

✓ FINAL ANSWER

 Proven: .

.
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Question 6 8 marks Circles

WORKED SOLUTION Question 6 · WMA12/01 January 2022

1 Find the gradient QP

The gradient of  is .

2 Find the gradient QR

The gradient of  is .



3 Show the right angle
The product of the two gradients is , so  is perpendicular to  and .

4 Use the diameter
Since the angle at  is a right angle,  is a diameter of the circle.

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

6 Find the radius

, so the radius is .

7 Find the farthest point from Q
The greatest distance from  occurs at the point opposite  on the diameter through the centre.
Thus .

8 Find the tangent gradient

The radius from the centre to  has gradient , so the tangent gradient is .

9 Write the tangent equation

, which rearranges to .

✓ FINAL ANSWER

 Proven: .

.
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Question 7 8 marks Trigonometric Equations

WORKED SOLUTION Question 7 · WMA12/01 January 2022

1 Solve the first tangent equation

Let . Then , so .

2 Use the interval for u
Since , .

3 Find x
 or , so  or .

4 Rewrite the second equation
.

5 Use sin squared
Substitute  to get .

6 Solve for cos theta

This gives , so .



7 Choose the valid cosine

Only  lies between  and .

8 State theta
For ,  or  to 3 significant figures.

✓ FINAL ANSWER

.
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Question 8 9 marks Modelling with Sequences & Series

WORKED SOLUTION Question 8 · WMA12/01 January 2022

1 Use the arithmetic rule
For the first  hits, the additional distances form an arithmetic sequence with first term  and
common difference .

2 Show the twentieth hit
The twentieth additional distance is  mm.

3 Sum the first twenty hits

 mm.



4 Use the geometric information
After the twentieth hit, the distances follow the same ratio, so the twenty second distance is .

5 Find r

, hence  to 3 decimal places.

6 Set up the remaining distance
More than  m means more than  mm. After  hits, the remaining amount to exceed is

 mm.

7 Sum the geometric tail

If there are  further hits, their total is .

8 Find the first m that works

Using ,  is not enough, but  makes the total exceed  mm.

9 State N
Therefore  further hits are needed after the first , so .

✓ FINAL ANSWER

 Proven:  mm.

 mm.

.
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Question 9 10 marks Integration



WORKED SOLUTION Question 9 · WMA12/01 January 2022

1 Find the second intersection
At an intersection, , so .

2 State P
The non-zero intersection has , and then , so .

3 Set up area R one
Region  is between the curve and the line from  to .

4 Integrate the difference
.

5 Evaluate

.

6 Use the total curve area

The total area under  from  to  is .

7 Use equal regions

Since  and  are equal and together make this total area, each has area .

8 Solve for m

, so  and .

✓ FINAL ANSWER

 Proven: .

.
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Question 10 5 marks Proof

WORKED SOLUTION Question 10 · WMA12/01 January 2022

1 Give a counterexample
Take , which is prime.

2 Show the statement fails
, and  is not prime. So the statement is false.

3 Case one: n even
If  is even, let . Then

, which is even.

4 Case two: n odd
If  is odd, let . Then .

5 Simplify the odd case
, which is even.

6 Conclude by exhaustion
Every integer is either even or odd, and both cases give an even result. Therefore  is
always even.



✓ FINAL ANSWER

 For , , not prime.

 Proven.
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