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WMA11/01 OCTOBER 2019

Question 1 5 marks Radians

WORKED SOLUTION Question 1 · WMA11/01 October 2019

1 Use the sector area formula
For a sector, . Here  and , so .

2 Find the exact radius

, so  because the radius is positive.

3 Find the perimeter
Arc length is . The perimeter is .



✓ FINAL ANSWER
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Question 2 5 marks Straight Line

WORKED SOLUTION Question 2 · WMA11/01 October 2019

1 Form two equations
Using : when , ; when , .

2 Solve for the gradient of the model
Subtract the first equation from the second: , so .

3 Find the starting height
Substitute into : , hence . At planting, , so

.

✓ FINAL ANSWER

 Height when planted: .
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Question 3 10 marks Graphs of Functions



WORKED SOLUTION Question 3 · WMA11/01 October 2019

1 Complete the square to locate the minimum
. Therefore .

2 Find line OM

The gradient of  is , so  has equation .

3 Find the second intersection
Solve . This gives . One root is , so the other is

. Then .

4 Describe the shaded region
The region is between the y-axis, the line, and the curve up to :  and

.

✓ FINAL ANSWER

, , and , .
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Question 4 5 marks Basic Trigonometry

WORKED SOLUTION Question 4 · WMA11/01 October 2019

1 Use the area of a parallelogram
Area , so . Hence .

2 Choose the obtuse angle
 to 2 decimal places.

3 Use the cosine rule for BD
. Therefore , so  to 1

decimal place.

✓ FINAL ANSWER

.
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Question 5 7 marks Differentiation

WORKED SOLUTION Question 5 · WMA11/01 October 2019

1 Rewrite before differentiating
.

2 Differentiate term by term

.

3 Find tangent and normal gradients

At , . The normal gradient is therefore .

4 Build the normal equation
Using : . Multiplying out gives .

✓ FINAL ANSWER

, and the normal is .
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Question 6 8 marks Graphs of Functions

WORKED SOLUTION Question 6 · WMA11/01 October 2019

1 Read the graph features
For , the horizontal asymptote is . Setting  gives , so the x-
intercept is .

2 Equate line and curve
A tangent touches once, so solve . Multiplying by  gives

.

3 Use the discriminant condition
For one repeated intersection, discriminant : . Hence .

4 Find k
, so . Both are positive, so both satisfy the condition in the question.

✓ FINAL ANSWER

Asymptote , x-intercept , and .
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WMA11/01 OCTOBER 2019

Question 7 6 marks Differentiation

WORKED SOLUTION Question 7 · WMA11/01 October 2019

1 Differentiate for the tangent gradient

For , . At , , so the tangent gradient is .



2 Find the coordinates of Q
If , then .

3 Find the gradient of PQ

.

4 Explain the link
As  gets closer to , point  gets closer to , and the chord gradient  tends to the tangent
gradient .

✓ FINAL ANSWER

.
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Question 8 5 marks Quadratics

WORKED SOLUTION Question 8 · WMA11/01 October 2019

1 Use a substitution
Let . Then , so the equation becomes .

2 Solve the quadratic

.

3 Return to x
Since , .

✓ FINAL ANSWER

 or .
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Question 9 4 marks Trigonometric Functions



WORKED SOLUTION Question 9 · WMA11/01 October 2019

1 Use the scale factor inside the sine
For , one full sine cycle needs  to increase by , so the period is .

2 Locate the minimum point
The sine function is  when its angle is . Therefore , so  and .

3 Use sine symmetry
If the smallest positive solution of  is , then the closest negative solution is one half-
period before the opposite sine position: .

4 Convert to cosine
Since , the corresponding smallest positive cosine solution is .

✓ FINAL ANSWER

.
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Question 10 10 marks Graphs of Functions



WORKED SOLUTION Question 10 · WMA11/01 October 2019

1 Use the factorised form for the inequality
. Since , the sign is controlled by , with an extra zero

at . Hence  for  or .

2 Expand the cubic
, so .

3 Find P and the gradient at P
At the y-axis, , so . Also , so the gradient at  is

.

4 Translate the graph
A translation 2 units in the positive x direction means . Therefore

.

5 Find the new y-intercept
Set : , so the y-intercept is .

✓ FINAL ANSWER

 for  or ; ; ; gradient ;
; y-intercept .
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Question 11 10 marks Integration

WORKED SOLUTION Question 11 · WMA11/01 October 2019

1 Use the given gradient for the tangent
At , , so the tangent has gradient .

2 Find the tangent equation
. Hence .

3 Integrate f'' to find f'
, so .

4 Use f'(4)=5
, so . Therefore .

5 Integrate again
.



6 Use the point on the curve
Substitute , : , so .

✓ FINAL ANSWER

.
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