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WMA12/01 OCTOBER 2022

Question 1 3 marks Proof

WORKED SOLUTION Question 1 · WMA12/01 October 2022

1 Use the two conditions
Since  and , substitute for : .

2 Write a in terms of b
This gives , so .

3 List the possible b values
The integers  are all positive. Since  and , the only possible values are

.



4 Exhaust the cases
If , then  and , so . If , then  and , so . If ,
then  and , so .

5 Conclude the proof
The list contains every possible case, and in every case the product is even. Therefore  is always
even.

✓ FINAL ANSWER

The possible triples are ,  and , giving products ,  and . Each product
is even, so  is always even.
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Question 2 7 marks Binomial Expansion

WORKED SOLUTION Question 2 · WMA12/01 October 2022

1 Use the remainder theorem

Dividing by  means the remainder is .

2 Substitute x equals five quarters

.

3 Take the fifth root

Since , we have .

4 Find k

, so .



5 Expand the binomial

With , .

6 Find the first three terms

.

7 Use the coefficient of x
For a polynomial, the gradient at  is the coefficient of  in the expansion. Therefore

.

✓ FINAL ANSWER

 .

.

.
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Question 3 7 marks Sequences & Series

WORKED SOLUTION Question 3 · WMA12/01 October 2022

1 Find the first term

.

2 Find the second term

.

3 Find the third term
.

4 Recognise the repeating pattern

The values of  repeat every 3 terms as .



5 Sum the n part

.

6 Sum the cosine part
There are  complete groups of 3 terms in the first  terms, then the first 2 terms repeat. Hence

the cosine-square sum is .

7 Add the two sums

.

✓ FINAL ANSWER

\quad .
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Question 4 8 marks Laws of Logarithms

WORKED SOLUTION Question 4 · WMA12/01 October 2022

1 Substitute the given information
When , . So .

2 Combine the logarithms

, so .

3 Find a
 means , hence  to 3 decimal places.

4 Start from the model
Using , .

5 Combine the logs again

.



6 Make t the subject

Changing from logarithmic form to exponential form gives , so

.

7 Substitute w equals fifteen
When , , so  months to 3 significant figures.

✓ FINAL ANSWER

  to 3 d.p.

.

 months to 3 s.f.
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Question 5 8 marks Trigonometric Equations

WORKED SOLUTION Question 5 · WMA12/01 October 2022

1 Rewrite the left side
 because .

2 Move everything to one side
The equation becomes .

3 Use cos squared
Since , .

4 Show the required form
Expanding and rearranging gives .

5 Apply the result to 2x
For , take . Then .

6 Solve the quadratic

Let . Then , so .



7 Use the interval

Since , we have . Solving  and

 in this interval gives

.

8 Divide by two
Therefore , giving

 radians.

✓ FINAL ANSWER

 Proven.

 radians.
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Question 6 7 marks Integration



WORKED SOLUTION Question 6 · WMA12/01 October 2022

1 Identify the strip width
The  values increase by , so the trapezium-rule width is .

2 Apply the trapezium rule

.

3 Evaluate the estimate
This gives , so the approximation is  to 3 decimal places.

4 Find the area under C2

.

5 Estimate the shaded area

The shaded region lies between  and , so its estimated area is .

6 Compare with the rectangle
The rectangle has area .

7 Convert to a percentage

Percentage shaded , so the estimate is .

✓ FINAL ANSWER

 .

.
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Question 7 9 marks Applications of Differentiation

WORKED SOLUTION Question 7 · WMA12/01 October 2022

1 Expand the numerator
.

2 Divide by 21 root x
Since , divide each term by .

3 Write in the required form

.



4 Differentiate

.

5 Factor the derivative

.

6 Use the turning point condition

At a turning point, . Since , , so the  coordinates satisfy

.

7 Use the known root
One root is , so divide  by .

8 Factor the cubic
.

9 Solve the quadratic

 gives .

✓ FINAL ANSWER

 .

 Proven.

  and .
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Question 8 7 marks Geometric Sequences

WORKED SOLUTION Question 8 · WMA12/01 October 2022

1 Use the sum to infinity formula
For a geometric sequence, . The question gives .

2 Find the common ratio

. Since , , so  and .

3 Use u2 minus u4
.

4 Substitute r

.

5 Solve for a

, so  and .

6 Find S10

.



7 Evaluate

, so  to 3 significant figures.

✓ FINAL ANSWER

 .

 , so  to 3 s.f.
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Question 9 12 marks Circles



WORKED SOLUTION Question 9 · WMA12/01 October 2022

1 Differentiate the cubic

For , .

2 Find stationary x values

 factors as , so  or .

3 Identify the minimum

. At , this is positive, so the minimum turning point has .

4 Find T
Substitute : . Hence .

5 Find A
At  on , , so .

6 Find the circle radius
The centre of  is  and it passes through . Thus

.

7 Write the circle equation
Therefore  has equation .

8 Find the tangent gradient

The radius  has gradient , so the tangent at  has gradient .

9 Write the tangent equation

Using , , so .

10 Set up the area
From  to , the cubic is above the line. The required area is

.

11 Simplify the integrand

The integrand is .



12 Integrate

.

✓ FINAL ANSWER

 .

 .

 .

 .
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Question 10 7 marks Laws of Logarithms

WORKED SOLUTION Question 10 · WMA12/01 October 2022

1 Use the power rule for log 2 of 9
.

2 Split the second logarithm

.

3 Simplify in terms of a

 and , so the expression is .

4 Take log base 2 of both sides
For , take  of both sides: .

5 Rewrite each term
, , and .

6 Solve for x

So . Hence , giving .



✓ FINAL ANSWER

\quad \quad .
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