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WMA11/01 OCTOBER 2021

Question 1 5 marks Integration

WORKED SOLUTION Question 1 · WMA11/01 October 2021

1 Rewrite with powers

.

2 Integrate term by term

, , and .

3 Write in simplest form

Therefore the integral is .

✓ FINAL ANSWER
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Question 2 5 marks Differentiation

WORKED SOLUTION Question 2 · WMA11/01 October 2021

1 Differentiate the curve

For , .

2 Set the gradient equal to 2
, so .

3 Reduce to a quadratic in x squared
Dividing by  gives . Let , giving .

4 Solve and reject the impossible value

. Since , .

5 Find x

, so .



✓ FINAL ANSWER
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Question 3 6 marks Straight Line



WORKED SOLUTION Question 3 · WMA11/01 October 2021

1 Solve the rational inequality

 is equivalent to .

2 Use critical values

The critical values are  and . A sign check gives the positive interval .

3 Find the equation of l
The curve  meets the negative x-axis when , so . Since  has gradient  and
passes through , .

4 Define the shaded region
The shaded region lies above the line, below the curve, and to the left of their negative x-axis
intersection. Hence , , and .

✓ FINAL ANSWER
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Question 4 5 marks Trigonometric Functions



WORKED SOLUTION Question 4 · WMA11/01 October 2021

1 Find Q
For , the first minimum occurs when , so  and . Therefore

.

2 Find k
The point  is the x-intercept after the next maximum. This occurs when , so

. Hence .

3 Count horizontal intersections
A horizontal line  gives exactly two intersections on  when it cuts the two negative
branches only, so .

4 Include the maximum case
There are also exactly two solutions when , at  and . Therefore  or

.

✓ FINAL ANSWER
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Question 5 8 marks Straight Line

WORKED SOLUTION Question 5 · WMA11/01 October 2021

1 Rewrite l1

 gives , so the gradient of  is .

2 Find l2

Since  is perpendicular to , its gradient is . Through ,

.

3 Solve for P

At the intersection, . Multiplying by  gives , so

 and .

4 Find the y-coordinate

, so .

5 Find B
For the x-intercept of , set : , so . Hence .



6 Find the triangle area
The base  has length , and the height from  to the x-axis is . Area

.

✓ FINAL ANSWER
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Question 6 10 marks Graphs of Functions



WORKED SOLUTION Question 6 · WMA11/01 October 2021

1 Use the factorised form for the sketch
. The curve cuts the x-axis at  and meets the x-axis at 

because  is a repeated root.

2 Find the y-intercept
, so the y-intercept is .

3 Describe the cubic shape
The leading term is positive, so the cubic goes down to the left and up to the right. It crosses at

 and touches at .

4 Expand f(x)
, so

.

5 Differentiate
.

6 Find the gradient at x = 1/3

, so the tangent is horizontal.

7 Find the y-coordinate

.



8 Write the tangent

A horizontal tangent through this point has equation .

✓ FINAL ANSWER
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Question 7 10 marks Radians

WORKED SOLUTION Question 7 · WMA11/01 October 2021

1 Work in triangle OAB
In triangle , , , and  radians.



2 Find OB
By the cosine rule, , so .

3 Find half of theta

Using the cosine rule again, , giving 

radians.

4 Use symmetry of the kite
The kite is symmetric, so , hence  radians to 3 significant
figures.

5 Find the outside arc length
The sector  uses the major angle . Its arc length is

.

6 Find the perimeter
Perimeter , so the perimeter is

 m.

7 Find the kite area
The kite consists of two congruent triangles like , so area of kite

.

8 Find the sector area and total area

Major sector area . Total area

, so the area is .

✓ FINAL ANSWER
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Question 8 10 marks Straight Line



WORKED SOLUTION Question 8 · WMA11/01 October 2021

1 Complete the square
.

2 State the maximum point
The maximum occurs when , so .

3 Find the gradient of l1

Line  passes through  and , so its gradient is .

4 Use the parallel tangent gradient

Line  is parallel to , so its gradient is also . For , .

5 Find the point of contact

Set , giving . Then .

6 Write l2

Using gradient  through , . Hence .

✓ FINAL ANSWER
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Question 9 9 marks Transformations



WORKED SOLUTION Question 9 · WMA11/01 October 2021

1 Transform P on y = f(2x)

 is a horizontal scale factor of , so  maps to .

2 Translate point P
 is a translation 3 units upward, so  maps to .

3 Set up the intersection equation
At , . Since , this gives .

4 Show the required equation
Let . Then , so . Hence  and

.

5 Find the x-coordinate
, so .

6 Find the y-coordinate
. Therefore .

✓ FINAL ANSWER
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Question 10 7 marks Integration

WORKED SOLUTION Question 10 · WMA11/01 October 2021

1 Differentiate f'(x)
, so .

2 Use f''(27) = 0

Since , , so .

3 Integrate f'(x)

With , . Therefore .

4 Use the point (1, -8)

, so .

5 Write f(x)

.
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