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WMA12/01 OCTOBER 2021

Question 1 6 marks Binomial Expansion

WORKED SOLUTION Question 1 · WMA12/01 October 2021

1 Compare the linear term
In , the coefficient of  is .

2 Find k

Since the coefficient of  is , , so .

3 Find p

The coefficient of  is .

4 Find the needed binomial terms

For , the  coefficient in  is  and the  coefficient is .



5 Build the x squared term in g

In , the  term comes from  and .

6 Simplify
The required term is .

✓ FINAL ANSWER

.
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WMA12/01 OCTOBER 2021

Question 2 5 marks Sequences & Series

WORKED SOLUTION Question 2 · WMA12/01 October 2021

1 Find u two
.

2 Find u three
.

3 Use the given sum
, so .

4 Simplify the equation
, hence .

5 Solve for k

. Since  is positive, .

✓ FINAL ANSWER

.
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WMA12/01 OCTOBER 2021

Question 3 8 marks Integration



WORKED SOLUTION Question 3 · WMA12/01 October 2021

1 Find the strip width

Four equal strips from  to  have width .

2 List the ordinates
Use  and .

3 Apply the trapezium rule

.

4 Improve the estimate
Use more strips of smaller width to make the trapezium rule estimate more accurate.

5 Estimate the square-root integral

, so .

6 Rewrite the second logarithm
.

7 Estimate the second integral
.

✓ FINAL ANSWER

 Use more strips.

.
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Question 4 8 marks Polynomials

WORKED SOLUTION Question 4 · WMA12/01 October 2021

1 Use the remainder theorem

Dividing by  means use .

2 Find the remainder

.

3 Check x equals three
.

4 Use the factor theorem
Since ,  is a factor of .

5 Expand f
.

6 Factorise
Dividing by  gives , so .



7 Check the quadratic roots
For , the discriminant is .

8 Conclude
The quadratic has no real roots, so  has only one real root, .

✓ FINAL ANSWER

 Proven.

 Only real root: .
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Question 5 6 marks Arithmetic Sequences

WORKED SOLUTION Question 5 · WMA12/01 October 2021

1 Identify the arithmetic sequence
The first term is  and the common difference is .

2 Find year fourteen
, so  tonnes were extracted in year .

3 Set up the total

The total after  years is .

4 Use the total extraction

.



5 Show the quadratic
Multiplying by  and rearranging gives , so .

6 Solve and choose N
 or . Since extraction amounts would become negative before year , the stopping year is
.

✓ FINAL ANSWER

 tonnes.

 Proven: .

.
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Question 6 8 marks Circles

WORKED SOLUTION Question 6 · WMA12/01 October 2021

1 Complete the square
 and .

2 Write centre-radius form
The circle becomes .

3 Read the centre
The centre is .

4 State the range for k
For a circle with positive radius, , so .

5 Use the diameter property
If  is a diameter and  lies on the circle, then .



6 Use perpendicular vectors
So . With , , and , this gives

.

7 Form the quadratic
, so .

8 Choose the positive value

. Since  is positive, .

✓ FINAL ANSWER

.
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WMA12/01 OCTOBER 2021

Question 7 10 marks Geometric Sequences

WORKED SOLUTION Question 7 · WMA12/01 October 2021

1 Write the nth term
The nth term of the first sequence is .

2 Use logarithms

We need , so .

3 Choose the smallest integer
Thus  must be greater than , so the minimum possible value is .



4 Use the second term

For the second sequence, , so .

5 Use the sum to infinity

. Substituting  gives .

6 Show the quadratic
Rearranging gives .

7 Solve for r

 gives  or .

8 Choose the valid ratio

A sum to infinity exists only when , so .

9 Find the first term
Since , .

10 Sum four terms

.

✓ FINAL ANSWER

 Proven.

.
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Question 8 10 marks Applications of Differentiation



WORKED SOLUTION Question 8 · WMA12/01 October 2021

1 Differentiate the curve

For , .

2 Use the turning point

At the turning point ,  and .

3 Show k
, so  and .

4 Factor the derivative

With , .

5 Find where y is increasing

The derivative is positive outside its roots, so  is increasing for  or .

6 Find the height of the line

At , . Hence line  has equation .

7 Set up the shaded area
The region is between the line and the curve from  to , so

.

8 Integrate

.

9 Evaluate exactly

Substituting  gives .

✓ FINAL ANSWER

 Proven: .

.
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WMA12/01 OCTOBER 2021

Question 9 4 marks Proof

WORKED SOLUTION Question 9 · WMA12/01 October 2021

1 Start with a square
For positive  and , both  and  are real, so .

2 Expand
.

3 Rearrange

Thus , and dividing by  gives .

4 Give a negative counterexample

Take  and . Then , while .

5 Conclude
Since  is false, the inequality does not hold for all negative  and .

✓ FINAL ANSWER

 Proven.

 For example,  gives .
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Question 10 10 marks Trigonometric Equations

WORKED SOLUTION Question 10 · WMA12/01 October 2021

1 Take the square root
Let . From , .

2 Write the angle families
Thus  or , where  is an integer.

3 Return to x

So  or .

4 Use the interval

For , the solutions are .

5 Expand the squared equation
 gives .



6 Use the identity
Since , this simplifies to .

7 Factor
.

8 Solve the two cases

 gives  in the interval. Also  gives .

9 State theta

For ,  gives  and . Therefore .

✓ FINAL ANSWER

.
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