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WMA12/01 MAY/JUNE 2022

Question 1 4 marks Binomial Expansion

WORKED SOLUTION Question 1 · WMA12/01 May/June 2022

1 Write the binomial terms

.

2 Simplify the constant and linear terms

 and .

3 Simplify the quadratic term

.

4 Simplify the cubic term

.

5 State the expansion
The first four terms are .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WMA12/01 MAY/JUNE 2022

Question 2 8 marks Integration



WORKED SOLUTION Question 2 · WMA12/01 May/June 2022

1 Complete the missing table values
Using  gives  and  to 3 decimal places.

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

3 Apply the trapezium rule

.

4 Calculate part b
This gives , so the estimate is  to 2 decimal places.

5 Rewrite the new integrand
Since , we have .

6 Use the interval length
, and the interval from  to  has length .

7 Estimate part c
, so .

✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2022

Question 3 7 marks Proof

WORKED SOLUTION Question 3 · WMA12/01 May/June 2022

1 Choose a counterexample
Take .

2 Evaluate the expression
.

3 Show it is not prime
, so the statement is false.

4 Find the gradient CA

For  and , the gradient of  is .

5 Find the gradient CB

For  and , the gradient of  is .

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

7 Conclude the diameter
An angle of  at the circumference subtends a diameter, so  is a diameter of the circle.



✓ FINAL ANSWER

 Counterexample:  gives , not prime.

 Proven:  is a diameter.
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WMA12/01 MAY/JUNE 2022

Question 4 6 marks Laws of Logarithms

WORKED SOLUTION Question 4 · WMA12/01 May/June 2022

1 Combine the logarithms
.

2 Find ab
Therefore .

3 Use a minus b
From , .

4 Form a quadratic
, so .

5 Solve for a

.

6 Choose positive constants
Since  must also be positive, take .

7 Find b
.



✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2022

Question 5 6 marks Trigonometric Equations

WORKED SOLUTION Question 5 · WMA12/01 May/June 2022

1 Substitute u
Let . The equation becomes .

2 Clear the cosine denominator

, so .

3 Use cos squared
, so .

4 Factor the quadratic
.

5 Use the valid sine value

 is impossible, so .

6 Find u in the interval
Since , . Thus  or .

7 Return to theta
, so  or .



✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2022

Question 6 8 marks Geometric Sequences

WORKED SOLUTION Question 6 · WMA12/01 May/June 2022

1 Write the terms
, , and .

2 Use u four

Since , , so .

3 Use u two plus u three
.

4 Show the quadratic

Substitute  to get . Hence , so .

5 Solve for r

 gives  or .



6 Choose the sum-to-infinity ratio

A sum to infinity requires , so .

7 Find u one

, so  and .

8 Find the infinite sum

.

✓ FINAL ANSWER

 Proven: .

.
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WMA12/01 MAY/JUNE 2022

Question 7 7 marks Integration

WORKED SOLUTION Question 7 · WMA12/01 May/June 2022

1 Use the factor condition
Since  is a factor, .

2 Form the first equation
, so  and .

3 Set up the integral
.

4 Integrate

.

5 Simplify the second equation
This gives , so .

6 Solve simultaneously

Using  in  gives , so .



7 Find B

.

✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2022

Question 8 8 marks Applications of Differentiation

WORKED SOLUTION Question 8 · WMA12/01 May/June 2022

1 Rewrite with powers
.

2 Differentiate

.

3 Set the derivative to zero

.

4 Use a substitution
Multiplying by  gives . Let .

5 Solve for u
, or .

6 Find x

Thus  or , giving  or .



7 Find the y values

Substitution into  gives  at  and  at

.

8 State the stationary points

The stationary points are  and .

✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2022

Question 9 9 marks Modelling with Sequences & Series



WORKED SOLUTION Question 9 · WMA12/01 May/June 2022

1 Sketch the model for k equals one
For ,  with . The graph starts at , decreases as  increases, and tends
towards .

2 Use the half-life information

After  years, , so .

3 Find lambda

, hence , so  to 6 decimal places.

4 Model item A
For item A,  and , so .

5 Calculate item A
, so the current amount is  g to 3 significant

figures.

6 Set up item B

For item B, , so .

7 Take logarithms

, so .

8 Round the age
Using  gives , so the age is  years to the nearest  years.



✓ FINAL ANSWER

 Decreasing exponential through .

.

 years.
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WMA12/01 MAY/JUNE 2022

Question 10 12 marks Circles



WORKED SOLUTION Question 10 · WMA12/01 May/June 2022

1 Write the circle equation
The circle has centre  and radius , so .

2 Substitute the line
On the line, . Substitution gives .

3 Expand
.

4 Show the intersection equation
Collecting terms gives .

5 Use tangency
For a tangent, the quadratic has one repeated root, so its discriminant is zero.

6 Set the discriminant to zero
.

7 Simplify
This reduces to , hence . Therefore .

8 Find the tangent point x coordinate

For the repeated root, .

9 Use distance AB

The point  is  and  lies on a line of gradient , so .

10 Use the radius relation

From ,  in the shown configuration.

11 Apply AB equals two r

.

12 Solve for k

Multiplying by  gives , so .



✓ FINAL ANSWER

 Proven.

, so .

.
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