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WMA11/01 OCTOBER 2023

Question 1 5 marks Differentiation

WORKED SOLUTION Question 1 · WMA11/01 October 2023

1 Rewrite the powers
.

2 Differentiate once

.

3 Differentiate again

.

✓ FINAL ANSWER

, and .
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WMA11/01 OCTOBER 2023

Question 2 4 marks Indices & Surds

WORKED SOLUTION Question 2 · WMA11/01 October 2023

1 Square root a

.

2 Cube b
, so .

3 Find 16 divided by b cubed

.

4 Simplify ab over 2

.

5 Raise to the power -4 over 3

.



✓ FINAL ANSWER

.
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Question 3 6 marks Indices & Surds

WORKED SOLUTION Question 3 · WMA11/01 October 2023

1 Rationalise the denominator

.

2 Simplify the numerator
.

3 Divide by 7

.

4 Rearrange the equation
 gives .

5 Use the result from part (a)

.



✓ FINAL ANSWER

.
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WMA11/01 OCTOBER 2023

Question 4 7 marks Graphs of Functions



WORKED SOLUTION Question 4 · WMA11/01 October 2023

1 Find the vertical asymptote

For , the denominator is zero when , so the vertical asymptote is .

2 Factorise the cubic
.

3 Use the factorised form for the sketch
 is a single root, so the curve crosses the x-axis at .  is a repeated root, so the

curve touches the x-axis at .

4 Connect the equation to intersections

 is equivalent to .

5 Count the intersections
The number of real solutions is the number of intersections of the cubic  and the

reciprocal curve . The sketches show 2 intersections.

✓ FINAL ANSWER

 roots at  and .  is a repeated root.

 real roots.
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Question 5 7 marks Basic Trigonometry



WORKED SOLUTION Question 5 · WMA11/01 October 2023

1 Apply the cosine rule in triangle BCD
.

2 Rearrange for cos theta

, so .

3 Substitute x equals 2 root 3

, so .

4 Use angle sum
, so .

5 Use the sine rule for the area

Since  and , . Hence  and .

6 Calculate the area

.

✓ FINAL ANSWER

.
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Question 6 6 marks Quadratics

WORKED SOLUTION Question 6 · WMA11/01 October 2023

1 Clear the denominator

 gives .

2 Form a quadratic in x
Expanding gives , so .

3 Use the discriminant condition
For two distinct real roots, .

4 Simplify the inequality
, so .

5 Divide and factorise
Dividing by 48 gives , and .



6 State the range

The upward-opening quadratic is positive outside its roots, so  or .

✓ FINAL ANSWER

 or .
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Question 7 10 marks Integration

WORKED SOLUTION Question 7 · WMA11/01 October 2023

1 Simplify f prime

.

2 Find the gradient at P

At , .

3 Find the normal gradient

The normal gradient is the negative reciprocal, so .

4 Use point P

Using , .

5 Write the normal in integer form
, hence .



6 Integrate f prime

.

7 Use P to find c

, so .

✓ FINAL ANSWER

.
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Question 8 7 marks Simultaneous Equations

WORKED SOLUTION Question 8 · WMA11/01 October 2023

1 Write C1 in terms of y

, so .

2 Equate the two curves

.

3 Multiply by 2x
, hence .

4 Solve for x
Let . Then , so  and .



5 Find the y-coordinates

Using , the points are  and .

6 Use the distance formula

 and , so .

✓ FINAL ANSWER

.
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Question 9 7 marks Radians



WORKED SOLUTION Question 9 · WMA11/01 October 2023

1 Use arc length
, so . Hence .

2 Set up the target area
The outer sector has radius  and the inner sector has radius , with angle  radians.

3 Use sector area

.

4 Simplify to the given quadratic

, so . Multiplying by  gives

.

5 Find the positive value of x

.

6 Find the perimeter
.

7 Round to the nearest metre
The total perimeter is  to the nearest metre.

✓ FINAL ANSWER

.
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Question 10 6 marks Trigonometric Functions



WORKED SOLUTION Question 10 · WMA11/01 October 2023

1 Use the first positive x-intercept

For , the first positive zero occurs when .

2 Find n

Since , , so .

3 Find the period
The period is .

4 Read the shown minimum point
A minimum occurs when . The point  shown is the next displayed minimum

after one full period, so  and .

5 Use the two points on C2

For , the points give  and .

6 Add the equations

Adding gives , so .

✓ FINAL ANSWER

.
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Question 11 10 marks Quadratics



WORKED SOLUTION Question 11 · WMA11/01 October 2023

1 Complete the square
.

2 State the minimum point
The minimum of  is at .

3 Find the gradient of l

The line passes through  and , so .

4 Find the equation of l
Using , , so .

5 Use the axes as boundaries
The region is to the right of the y-axis and above the x-axis, so  and .

6 Use the line and curve as boundaries
The region is below the line and above the curve, so  and .

✓ FINAL ANSWER

.
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