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WMA12/01 JANUARY 2021

Question 1 6 marks Polynomials

WORKED SOLUTION Question 1 · WMA12/01 January 2021

1 Use the first remainder
Dividing by  means use . Hence .

2 Show the required relation
The remainder is , so . Therefore .

3 Use the second remainder
Dividing by  means use . Hence .

4 Form the second equation
The remainder is , so , which gives .

5 Solve simultaneously
Subtract  from  to get , so .

6 Find b
Using , , hence .



✓ FINAL ANSWER

 Proven: .

.
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Question 2 7 marks Applications of Differentiation

WORKED SOLUTION Question 2 · WMA12/01 January 2021

1 Differentiate the curve

For , .

2 Set the gradient to zero
Stationary points occur when .

3 Factorise

, so  or .

4 Differentiate again

.

5 Classify x equals negative two
At , , so the stationary point is a local maximum.

6 Classify x equals eight over three

At , , so the stationary point is a local minimum.

✓ FINAL ANSWER

 local maximum at  and local minimum at .
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Question 3 8 marks Laws of Logarithms

WORKED SOLUTION Question 3 · WMA12/01 January 2021

1 Rewrite the exponential equation

From , divide by  to get .

2 Write x as a logarithm

Therefore .

3 Convert one to a logarithm
Since , the equation becomes .

4 Combine the logarithms
.

5 Solve the quadratic
Thus , so .

6 Check the domain

The original logarithms require  and , so  is invalid and .



✓ FINAL ANSWER

.
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Question 4 8 marks Binomial Expansion

WORKED SOLUTION Question 4 · WMA12/01 January 2021

1 Write the first binomial terms
.

2 Simplify the expansion
The first three terms are .

3 Find the coefficient of x squared

In , the  coefficient is .

4 Form the equation

So .

5 Solve the quadratic
Multiplying by  gives , or .

6 State the values of p

, so  or .



✓ FINAL ANSWER

.
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Question 5 4 marks Proof

WORKED SOLUTION Question 5 · WMA12/01 January 2021

1 Start from a square
For ,  is real and .

2 Expand the square
.

3 Rearrange the inequality
Therefore , as required.

4 Give a counterexample
The consecutive prime numbers , , and  have sum .

5 Complete the disproof
 is not a multiple of , so the statement is not true.

✓ FINAL ANSWER

 Proven.

 For example, , which is not a multiple of .

Dr Eslam Ahmed · eliteigcse.com



WMA12/01 JANUARY 2021

Question 6 8 marks Trigonometric Equations

WORKED SOLUTION Question 6 · WMA12/01 January 2021

1 Clear the fraction

Starting with , multiply by .

2 Use tan theta
This gives .

3 Use cos squared
Substitute : .

4 Collect terms
Rearranging gives .

5 Factor the sine equation
 gives , where .



6 Use the valid sine values

Since , the valid values are  and .

7 Find x

 gives . Also , so  to 3 decimal places.

✓ FINAL ANSWER

 Proven.

.
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Question 7 6 marks Integration



WORKED SOLUTION Question 7 · WMA12/01 January 2021

1 Use the model at t equals ten
.

2 Use the model at t equals eleven point five
.

3 Identify the trapezium width
The time values increase by , so .

4 Apply the trapezium rule

The estimate is .

5 Calculate the energy
This gives , so the estimated energy is  to 2 decimal places.

✓ FINAL ANSWER

.
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Question 8 7 marks Sequences & Series

WORKED SOLUTION Question 8 · WMA12/01 January 2021

1 Find a two
Since , we have . Therefore .

2 Find a three
, so .

3 Use the given sum
.

4 Substitute the expressions
.

5 Simplify
Cancelling  and expanding gives , so .

6 Find the possible a two values

If , then . If , then .



✓ FINAL ANSWER

.
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Question 9 10 marks Circles

WORKED SOLUTION Question 9 · WMA12/01 January 2021

1 Read the centre and radius
From , the centre is  and the radius is .

2 Substitute point P
Since  lies on the circle, .

3 Show the quadratic
Expanding gives , hence .



4 Solve for k

, so  or .

5 Use the condition k less than two

For the tangent calculation, , so the centre is .

6 Find the tangent gradient

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

7 Find the x intercept

The tangent is . Setting  gives , so .

8 Calculate the area

Triangle  has base  on the -axis and height , so its area is .

✓ FINAL ANSWER

.
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Question 10 11 marks Modelling with Sequences & Series

WORKED SOLUTION Question 10 · WMA12/01 January 2021

1 Find the arithmetic difference
Plan A has  Sunday runs from  km to  km, so there are  equal increases. The common

difference is .



2 Find week five for plan A
Week  is the fifth term, so the distance is .

3 Find the geometric ratio

For plan B, , so .

4 Find week five for plan B

The fifth Sunday distance is , so it is .

5 Sum the Sunday runs for plan A

The arithmetic total is  km.

6 Find the Wednesday limit for plan A
The total distance condition gives , so . The maximum integer is .

7 Sum the Sunday runs for plan B

The geometric total is  km.

8 Find the Wednesday limit for plan B
Now , so . The maximum integer is .

✓ FINAL ANSWER
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