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WMA11/01 MAY/JUNE 2021

Question 1 8 marks Differentiation

WORKED SOLUTION Question 1 · WMA11/01 May/June 2021

1 Rewrite using powers

.

2 Differentiate term by term

.

3 Find the tangent gradient at P

At , .

4 Find the normal gradient

The normal gradient is the negative reciprocal of , so .

5 Write the normal equation

Using , . Multiplying by  gives , hence

.



✓ FINAL ANSWER
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WMA11/01 MAY/JUNE 2021

Question 2 10 marks Polynomials

WORKED SOLUTION Question 2 · WMA11/01 May/June 2021

1 Use f(-1) = 32
. Since , .

2 Choose the positive value of a
. Since  is positive, the only possible value is .

3 Solve f(x) = 0
Using , .

4 List the roots

, , or .



5 Solve the equation in y
Let . Then  and , so  becomes

.

6 Convert back to y

From part (a), . Therefore , giving .

7 Solve the exponential equation
Let . Then  becomes .

8 Use positivity of 9^z

Since , the only valid root is . Hence , so  and . Therefore

.

✓ FINAL ANSWER
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Question 3 9 marks Basic Trigonometry



WORKED SOLUTION Question 3 · WMA11/01 May/June 2021

1 Apply the cosine rule
. Since ,  and , this gives

.

2 Show the required result
Therefore .

3 Use q = p + 2
Side  is 2 metres longer than , so . Substitute into .

4 Solve for p
, so . Hence . Since ,

.

5 Find q
.

6 Find the exact area

Area . Now , so area .

✓ FINAL ANSWER
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WMA11/01 MAY/JUNE 2021

Question 4 6 marks Integration

WORKED SOLUTION Question 4 · WMA11/01 May/June 2021

1 Expand the numerator
.

2 Divide by 4sqrt(x)

.

3 Integrate term by term

.

4 Write each term simply

So the integral is .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WMA11/01 MAY/JUNE 2021

Question 5 8 marks Graphs of Functions



WORKED SOLUTION Question 5 · WMA11/01 May/June 2021

1 Evaluate both models at t = 0
. Also .

2 Find the initial difference
The difference is , so the share values differ by  million pounds.

3 State the maximum of company A
 has maximum value , reached when , which is within the 15-year

period.

4 Compare company costs
.

5 Rearrange to a quadratic inequality
Expanding gives . Multiplying by  reverses the inequality:

.

6 Find the crossing times

. Therefore company A is greater between the two roots.

7 Restrict to the 15-year period
Since the model is monitored over , the required times are .

8 Explain the limitation
The model should not be used at  because it was only built from a 15-year monitoring period;

 years is outside that range.

✓ FINAL ANSWER
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WMA11/01 MAY/JUNE 2021

Question 6 8 marks Integration

WORKED SOLUTION Question 6 · WMA11/01 May/June 2021

1 Find the gradient at P

. At , .

2 Write the tangent equation

Using , , hence .

3 Integrate f'(x)

, so .

4 Use P(8,2) to find c

, so .

5 Write f(x)

.



✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WMA11/01 MAY/JUNE 2021

Question 7 10 marks Radians



WORKED SOLUTION Question 7 · WMA11/01 May/June 2021

1 Find C
On the y-axis, . From , , so the y-coordinate of  is .

2 Find the gradient of l1

 gives , so the gradient of  is .

3 Use perpendicular gradients for l2

Since  is perpendicular to , its gradient is . Through , .

4 Show the y-coordinate of E

. Therefore when , .

5 Find the radius of the sector

 and , so .

6 Find arc BE

For sector ,  and . Hence arc .

7 Find the sector area

Sector area .

8 Find the triangle area and total area

Triangle  has vertical base  and horizontal height , so its area is .

Total area .

✓ FINAL ANSWER
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Question 8 9 marks Polynomials

WORKED SOLUTION Question 8 · WMA11/01 May/June 2021

1 Complete the square
.

2 Deduce the minimum point
The minimum occurs when , so  and . Therefore .



3 Use the x-intercepts of C2
Since  intersects the x-axis at  and , it has form .

4 Use point P to find k

Substitute : , so .

5 Expand the cubic
.

6 Read off A, B, C and D

Thus , so , ,  and .

✓ FINAL ANSWER
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Question 9 7 marks Trigonometric Functions



WORKED SOLUTION Question 9 · WMA11/01 May/June 2021

1 State the shown tangent asymptote
The shown dashed asymptote is the right-hand positive asymptote before , so  has equation

.

2 Describe the reciprocal graph

For , the vertical asymptote is  and the horizontal asymptote is . The right

branch lies above  and the left branch lies below .

3 Count intersections on -2pi to 2pi

The number of solutions of  is the number of intersections of the two graphs. From

the sketch on , there are  intersections.

4 Count first interval solutions
From the repeated tangent branches and the reciprocal curve, there is one intersection in each
positive interval between consecutive tangent asymptotes. From  to , this gives  solutions.

5 Count second interval solutions
Extending the same intersection pattern across the stated interval gives  intersections, so there are

 solutions.
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