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WMA11/01 OCTOBER 2022

Question 1 6 marks Differentiation

WORKED SOLUTION Question 1 · WMA11/01 October 2022

1 Rewrite the curve

.

2 Differentiate

.

3 Find the gradient at R

At , the tangent gradient is .

4 Use the point R

The point is , so .

5 Write in integer form
Multiplying by 4 gives , hence .



✓ FINAL ANSWER
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Question 2 7 marks Integration

WORKED SOLUTION Question 2 · WMA11/01 October 2022

1 Expand the identity
, so .

2 Read off a and b
Comparing with  gives  and .

3 Rewrite the integrand

.

4 Integrate term by term

 and .

5 Complete the integral

 and , then add .



✓ FINAL ANSWER
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Question 3 5 marks Straight Line

WORKED SOLUTION Question 3 · WMA11/01 October 2022

1 Use the two data points
The model  passes through  and .

2 Find the gradient

.

3 Find the intercept
Using , we get .

4 Find T

For , , so .

5 Round correctly
To one decimal place, .



✓ FINAL ANSWER
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Question 4 6 marks Indices & Surds

WORKED SOLUTION Question 4 · WMA11/01 October 2022

1 Factor f(x)
.

2 Factor the quadratic
.

3 Solve f(x) = 0

, so , , or .

4 Use the substitution for part (b)
The equation is the same as  with .

5 Choose the valid root

Since , . The valid root is , so .



6 Write y in surd form

.

✓ FINAL ANSWER
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Question 5 9 marks Integration

WORKED SOLUTION Question 5 · WMA11/01 October 2022

1 Integrate f'(x)

, so .

2 Use P(9, 8)

.

3 Find c

, so .

4 Find the tangent gradient at P

.

5 Find the normal gradient

The normal gradient is the negative reciprocal of 3, so it is .



6 Find the y-intercept

The normal through  is , so . It crosses the y-axis at

.

✓ FINAL ANSWER
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Question 6 6 marks Graphs of Functions

WORKED SOLUTION Question 6 · WMA11/01 October 2022

1 Key points for y = (2x-k)(x+4)^2

The graph has x-intercepts  and . The root at  is a repeated root, so the

graph touches the x-axis there.

2 Use 0 < k < 4

Since , the positive intercept  lies between 0 and 2. The y-intercept is .

3 Key features for y = k/x^2
The graph is positive on both sides of the y-axis, with asymptotes  and . It has no
intercepts with the coordinate axes.

4 Compare the two graphs

The equation  represents intersections between the two graphs.



5 State the number of roots

From the sketches, the positive branch of  meets the increasing positive branch of

 once only. Therefore there is one root.

✓ FINAL ANSWER

The graphs intersect once, so the equation has one root.
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Question 7 8 marks Transformations



WORKED SOLUTION Question 7 · WMA11/01 October 2022

1 Read f(x) < 6 from the graph
The curve is below the line  for , for , and for .

2 Solve f(2x) = 6
Since  at , we set . The solutions are

.

3 State the largest solution

The largest solution is .

4 Reflect the points in the y-axis
For , each point  becomes .

5 List the transformed points
, , , and .

6 Use the reflected graph
For , the part of the reflected graph on or above  is from  to .
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.

Dr Eslam Ahmed · eliteigcse.com



WMA11/01 OCTOBER 2022

Question 8 14 marks Radians



WORKED SOLUTION Question 8 · WMA11/01 October 2022

1 Find the angle of the sector AOBX

The sector AOBX is the major sector, so its angle is .

2 Find the sector area

.

3 Find the sector perimeter

The arc length is . Adding the two radii gives .

4 Find the area of triangle AOB

.

5 Show AB

By the cosine rule, , so .

6 Find AC

In triangle ABC, , so .

7 Choose the correct length
Solving gives . From the diagram,  is the longer value, so .

8 Find the total area

Area of triangle ABC is . Total area is

, so  to 2 significant figures.
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Question 9 14 marks Differentiation



WORKED SOLUTION Question 9 · WMA11/01 October 2022

1 Complete the square

.

2 Simplify the completed square form

.

3 Read the minimum point
The minimum point is .

4 Use the normal gradient

The line  has gradient , so the tangent gradient at  is .

5 Differentiate the curve

. At , , so .

6 Find P

When , , so .

7 Find k

Since  lies on , , so .

8 Write the upper boundary

The line is .

9 Write the lower boundary

The curve is .

10 Identify the region
The region lies to the right of the vertical line through  and between the curve and the normal line:

 and .
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