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WMA11/01 JANUARY 2023

Question 1 5 marks Differentiation

WORKED SOLUTION Question 1 · WMA11/01 January 2023

1 Differentiate term by term

, so .

2 Write in simplest form

.

3 Substitute x = 2

At , the gradient is .

4 Rationalise

.

✓ FINAL ANSWER

.
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Question 2 5 marks Straight Line

WORKED SOLUTION Question 2 · WMA11/01 January 2023

1 Find the gradient of PQ

.

2 Find the gradient of QR

.

3 Prove the right angle

, so  and  are perpendicular. Hence angle .

4 Use the rectangle vector

For rectangle , .

5 Find S

.

✓ FINAL ANSWER

 Angle .

.
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Question 3 5 marks Integration

WORKED SOLUTION Question 3 · WMA11/01 January 2023

1 Split the fraction

.

2 Integrate the first term

.

3 Integrate the second term

.

4 Write in simplest form

The integral is .

✓ FINAL ANSWER

.
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Question 4 4 marks Quadratics

WORKED SOLUTION Question 4 · WMA11/01 January 2023

1 Use the discriminant condition
For no real roots, the discriminant must be negative: .

2 Substitute a, b, and c
For , , , and .

3 Form the inequality
, so .

4 Solve the inequality

, so the product is negative when .

✓ FINAL ANSWER

.
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Question 5 6 marks Indices & Surds

WORKED SOLUTION Question 5 · WMA11/01 January 2023

1 Let p = 3^x
Then , , and .

2 Substitute into the equation
.

3 Clear the fraction
Multiplying by 3 gives , hence .

4 Solve for p

, so  or .

5 Reject the negative value

Since , we reject . Therefore .



6 Find x
.

✓ FINAL ANSWER

.
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Question 6 10 marks Radians



WORKED SOLUTION Question 6 · WMA11/01 January 2023

1 Find the radius

Area of sector  is . So , giving  m.

2 Find angle AOB
The triangles  and  are congruent, so . Since  is a straight line,

.

3 Calculate the angle

, so  rad.

4 Find the total area
The two congruent triangle areas together are

.

5 Add the sector area
Total area  to one decimal place.

6 Find AB
Using the cosine rule, , giving  m.

7 Find the perimeter
Perimeter  m.

✓ FINAL ANSWER

.
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Question 7 10 marks Transformations



WORKED SOLUTION Question 7 · WMA11/01 January 2023

1 Sketch y = 6/x
The graph is a rectangular hyperbola with asymptotes  and , with branches in quadrants I
and III.

2 Describe the transformation

 is obtained from  by a translation 2 units in the positive x-direction.

3 Use P to find k

At  on , .

4 Substitute into the line
Since  lies on , , so .

5 Find the second intersection

Solve . Multiplying by  gives .

6 Factor and choose Q
, so . The root  is , so  has

.

7 Find y for Q

, so .



✓ FINAL ANSWER

 Translation 2 units right.

.
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Question 8 8 marks Quadratics



WORKED SOLUTION Question 8 · WMA11/01 January 2023

1 Find the straight line

The line cuts the y-axis at  and the x-axis at , so its gradient is . Hence  is

.

2 Use symmetry of the quadratic
The minimum point has x-coordinate 7. The roots are  and , so their midpoint is 7.

3 Find k

, so .

4 Build the quadratic
Let . Since the minimum point is , , so

.

5 Write f(x)
.

6 Identify the shaded region
The region lies between the y-axis and , above the line and below the curve:  and

.

✓ FINAL ANSWER

.
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Question 9 4 marks Trigonometric Functions



WORKED SOLUTION Question 9 · WMA11/01 January 2023

1 State the period
The period of  is .

2 Count roots for the steeper line
In , the line  meets  once at the origin and once on each side of
the origin, giving 3 roots.

3 Extend to -2pi < x < 2pi
For , the interval  has the 3 central roots plus one further root on each
neighbouring branch, giving 5 roots.

4 Extend to -100pi < x < 100pi
There are 99 positive outer roots, 99 negative outer roots, and 3 central roots, so the total is

.

✓ FINAL ANSWER

.
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Question 10 10 marks Differentiation



WORKED SOLUTION Question 10 · WMA11/01 January 2023

1 Use the roots

 has roots , , and .

2 State where f(x) is positive

Since the cubic has positive leading coefficient,  for  and for .

3 Expand the first two brackets
.

4 Complete the expansion
.

5 Find the tangent at the y-axis
, so at  the tangent gradient is . Also .

6 Write the tangent equation
The tangent line is .

7 Find the other intersection
Set . This gives , so .

8 Choose point P

 is the tangent point on the y-axis, so the other intersection  has .

✓ FINAL ANSWER

.
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Question 11 8 marks Integration

WORKED SOLUTION Question 11 · WMA11/01 January 2023

1 Find point P
Since  has x-coordinate 4 and lies on the tangent , .

2 Find the normal

The tangent gradient is 3, so the normal gradient is . Hence the normal is .

3 Integrate f''(x)
, so .

4 Use the tangent gradient
At , . Thus , so .

5 Integrate again

.

6 Use P(4, 16)

.



7 Find B

, so .

✓ FINAL ANSWER

.
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