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WMA11/01 MAY/JUNE 2023

Question 1 4 marks Inequalities

WORKED SOLUTION Question 1 · WMA11/01 May/June 2023

1 Move all terms to one side
 gives .

2 Factorise
.

3 Use the sign of the quadratic

The roots are  and . Since the quadratic opens upwards, it is non-negative outside the

roots.

✓ FINAL ANSWER

 or .
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WMA11/01 MAY/JUNE 2023

Question 2 6 marks Quadratics

WORKED SOLUTION Question 2 · WMA11/01 May/June 2023

1 Use the perimeter
, so .

2 Use the area
.

3 Form a quadratic
Using , , so .

4 Solve

, giving  or .

5 Use x > y
Since ,  and .



✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2023

Question 3 6 marks Quadratics

WORKED SOLUTION Question 3 · WMA11/01 May/June 2023

1 Complete the square
.

2 Use (x + 2)^2
, so .

3 Read the features
 has turning point . The y-intercept is found from , giving .



4 Sketch description
The curve is an upward-opening parabola with minimum  and y-intercept .

✓ FINAL ANSWER

 y-intercept  and turning point .
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WMA11/01 MAY/JUNE 2023

Question 4 7 marks Differentiation

WORKED SOLUTION Question 4 · WMA11/01 May/June 2023

1 Rewrite the denominator
.

2 Rewrite the numerator
.

3 Divide each term

.

4 Differentiate

.

5 Simplify coefficients

.



✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2023

Question 5 10 marks Radians



WORKED SOLUTION Question 5 · WMA11/01 May/June 2023

1 Find the angle AOB

Since  and the height of  is , .

2 Calculate the angle
 rad, which is  rad to 4 significant figures.

3 Find BC
The horizontal coordinate of  is , so

 m.

4 Find the arc length
Arc  m.

5 Find the perimeter
Perimeter

 m.

6 Find the area

Area of sector .

7 Add the quadrilateral area

Area of  is the trapezium area . Total area

.

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2023

Question 6 7 marks Indices & Surds

WORKED SOLUTION Question 6 · WMA11/01 May/June 2023

1 Expand the square

.

2 Rationalise the denominator

.

3 Let r be the square root

Let . Then  and .

4 Use part (a)

.



5 Take the positive square root

Since , , so .

✓ FINAL ANSWER

 The expression equals .
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WMA11/01 MAY/JUNE 2023

Question 7 6 marks Inequalities



WORKED SOLUTION Question 7 · WMA11/01 May/June 2023

1 Find the area of R1
The bottom horizontal length is 5, from  to the intercept of  at .

2 Use the top length
The top horizontal length is , because  meets  at .

3 Solve for a

Area , so .

4 Find k
The line  passes through the intersection of  and , so . Hence

.

5 Define R2
Region  is to the right of , above , and below .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2023

Question 8 10 marks Integration

WORKED SOLUTION Question 8 · WMA11/01 May/June 2023

1 Differentiate the curve

For , .

2 Find the gradient at P

At , .

3 Find the tangent

Using , .

4 Write in integer form
Multiplying by 2 gives , hence .



5 Integrate f'(x)

 gives .

6 Use P(4, 12)

, so .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2023

Question 9 9 marks Trigonometric Functions



WORKED SOLUTION Question 9 · WMA11/01 May/June 2023

1 Identify f(x)
The first graph has amplitude 3, period , and maximum at , so .

2 Transform f

, a shift left by .

3 Find the x-intercepts

 gives . In , these are , , , and .

4 Find the y-intercept

At , .

5 Identify g(x)
The second graph has amplitude 1, period , and passes through the origin with positive gradient, so

.

6 Transform g
, so the graph is shifted down by 2. Its y-intercept is .

✓ FINAL ANSWER

 x-intercepts  and y-intercept .

 y-intercept .
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WMA11/01 MAY/JUNE 2023

Question 10 10 marks Straight Line



WORKED SOLUTION Question 10 · WMA11/01 May/June 2023

1 Find l1

Line  has gradient  and passes through the negative x-axis root , so

.

2 Find P

Set .

3 Solve the intersection
Multiplying by  gives , so .

4 Choose the second point

The root  is the x-axis point, so  has . Then .

5 Find l2 from the positive root
Since  is perpendicular to , its gradient is . It passes through the positive x-axis root , so

.

6 Use P to write another l2

Through  with gradient : , so .

7 Find b

Both equations represent , so . Hence .

✓ FINAL ANSWER

.
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