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WMA12/01 MAY/JUNE 2021

Question 1 7 marks Modelling with Sequences & Series

WORKED SOLUTION Question 1 · WMA12/01 May/June 2021

1 Choose the model
The weekly amounts are , , , and so on. The increase is a constant , so an arithmetic
series should be used.

2 Write the nth amount
The first amount is  and the common difference is , so the amount saved in week  is

.

3 Set up the total
After  weeks, .

4 Form the inequality
Adina needs , so .



5 Solve for n
This is . The positive root is , so the first whole number that works is

.

6 Check the week
After  weeks the total is below , and after  weeks it is , so it takes  weeks.

✓ FINAL ANSWER

 Arithmetic series.

.

 weeks.
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WMA12/01 MAY/JUNE 2021

Question 2 8 marks Laws of Logarithms



WORKED SOLUTION Question 2 · WMA12/01 May/June 2021

1 Describe y equals two to the x
 is an increasing exponential curve. It crosses the -axis at  and has no -axis intercept.

2 Describe y equals four to the x minus six
 is the graph of  translated  units down. It crosses the -axis at .

3 Find the x-axis intercept
For , set . Hence  and .

4 Set up the intersection equation
At , .

5 Use a substitution
Let . Then , so .

6 Solve for u
, so . Since , .

7 State P
, so , and . Therefore .

✓ FINAL ANSWER

 Sketch  through  with no -axis intercept.

 Sketch  through  and .

.
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WMA12/01 MAY/JUNE 2021

Question 3 5 marks Proof

WORKED SOLUTION Question 3 · WMA12/01 May/June 2021

1 List the cases
The single digit prime numbers are , , , and .

2 Check each prime
, , , and .

3 Conclude part one
Each result is a multiple of , so  is a multiple of  for all single digit primes.

4 Expand the difference of cubes
.

5 Factor the multiple of three
.

6 Use the remainder
 is a multiple of , so  is one more than a multiple of . Therefore it is not a

multiple of .

✓ FINAL ANSWER

 Proven by checking .

 Proven:  leaves remainder  on division by .

Dr Eslam Ahmed · eliteigcse.com



WMA12/01 MAY/JUNE 2021

Question 4 8 marks Binomial Expansion

WORKED SOLUTION Question 4 · WMA12/01 May/June 2021

1 Write the binomial terms

.

2 Simplify the expansion
This gives .

3 Match the value

Since , use  in the expansion.

4 Calculate the approximation
.

5 Decide the direction
The next terms in the expansion are positive because , so stopping after the  term
gives an underestimate.



✓ FINAL ANSWER

 Underestimate.
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WMA12/01 MAY/JUNE 2021

Question 5 10 marks Integration



WORKED SOLUTION Question 5 · WMA12/01 May/June 2021

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

2 Apply the trapezium rule
The area under  is approximately

.

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

4 Integrate C two

.

5 Find the area under C two

Between  and , the exact integral of  is .

6 Find the shaded area
The shaded region is between  and , so its area is approximately

.

7 Round the result
To one decimal place, the area of region  is .

✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2021

Question 6 7 marks Circles

WORKED SOLUTION Question 6 · WMA12/01 May/June 2021

1 Complete the square
 and .

2 Write centre-radius form
The circle becomes .

3 Use the tangent condition
The centre is . Since the -axis is tangent, the radius is the distance from the centre to the -
axis, which is .

4 Find k
Thus , so .

5 Find the intercepts
With , the circle is . On the -axis, , giving .

6 Find the y-axis points
On the -axis, , so . Hence .



7 Calculate the triangle area
The vertical base on the -axis has length , and its perpendicular distance to  is . The area

is .

✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2021

Question 7 10 marks Laws of Logarithms

WORKED SOLUTION Question 7 · WMA12/01 May/June 2021

1 Use the power law
.

2 Rewrite two as a logarithm
Since , the right side is .

3 Equate the arguments
So .

4 Expand and simplify
, which simplifies to .

5 Check the given root
Substituting  gives , so  is a root.

6 Factorise the cubic
Dividing by  gives .



7 Apply the logarithm domain

The possible roots are , , and . The original logarithms require  and ,

so .

8 State the valid solutions

Therefore the solutions are  and .

✓ FINAL ANSWER

 Proven.

  is a root of the cubic.

.
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WMA12/01 MAY/JUNE 2021

Question 8 10 marks Trigonometric Equations

WORKED SOLUTION Question 8 · WMA12/01 May/June 2021

1 Solve for theta plus thirty

Let . Then , so .

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

3 Return to theta
, giving  and  to one decimal place.

4 Rearrange the second equation
 gives .



5 Factor out sine
.

6 Use sin squared
Since , this becomes , or

.

7 Solve in the interval
For ,  gives . Also  gives

.

8 State the solutions

 is impossible, so . The solutions are , , and .

✓ FINAL ANSWER

.
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WMA12/01 MAY/JUNE 2021

Question 9 10 marks Applications of Differentiation

WORKED SOLUTION Question 9 · WMA12/01 May/June 2021

1 Use the volume

The volume is , so .

2 Write the surface area
The open box has one square base and four side faces, so .



3 Substitute l

Since , .

4 Show S

Therefore .

5 Differentiate S

, so .

6 Set the derivative to zero
, so .

7 Solve for h
Multiplying by  gives , so  and .

8 Find k

Since , we have .

9 Use the second derivative

.

10 Check the sign

At , , so the second derivative is .

11 Conclude
The stationary point is therefore a minimum.

✓ FINAL ANSWER

 Proven: .

, so .

 Minimum.
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