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WMA11/01 MAY/JUNE 2024

Question 1 3 marks Integration

WORKED SOLUTION Question 1 · WMA11/01 May/June 2024

1 Rewrite the fraction

.

2 Integrate term by term

, , and .

3 Write in simplest form

.

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com



WMA11/01 MAY/JUNE 2024

Question 2 6 marks Indices & Surds

WORKED SOLUTION Question 2 · WMA11/01 May/June 2024

1 Use m equals 2 to the n
.

2 Rewrite 16 as a power of 2
.

3 Collect the x terms
 gives .

4 Rationalise

.

5 Simplify

.



✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2024

Question 3 6 marks Transformations

WORKED SOLUTION Question 3 · WMA11/01 May/June 2024

1 Read the original key points
The original curve passes through  and , and touches the x-axis at .



2 Translate the graph left
 is a translation 3 units left. So  moves to ,  moves to , and

 moves to .

3 State the axis intercepts for part a
The curve cuts the x-axis at  and touches it at . The y-intercept is also .

4 Transform y equals f of negative 3x

For , a point with original x-coordinate  moves to .

5 State the axis intercepts for part b

 moves to ,  moves to , and  stays at .

✓ FINAL ANSWER

 intercepts  and , with  a touch point.

 intercepts ,  and , with  a touch point.
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WMA11/01 MAY/JUNE 2024

Question 4 6 marks Quadratics

WORKED SOLUTION Question 4 · WMA11/01 May/June 2024

1 Equate the curves
 gives .

2 Use one intersection only
For a single point of intersection, the discriminant is zero.

3 Form the condition on k
, so .

4 Find k
, so .

5 Find x
Substituting  gives , so  and .



6 Find y
, so .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2024

Question 5 7 marks Radians

WORKED SOLUTION Question 5 · WMA11/01 May/June 2024

1 Find the sector area

.

2 Use the cosine rule in triangle ABE
.



3 Find angle ABE

, so  radians.

4 Find the area of triangle ABE

.

5 Find angle DBC
 radians.

6 Find the area of triangle BCD

.

7 Add the three areas
 to 3 significant figures.

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2024

Question 6 7 marks Inequalities



WORKED SOLUTION Question 6 · WMA11/01 May/June 2024

1 Write the line as y equals
, so .

2 Equate line and curve
, so .

3 Solve the quadratic
, so  or .

4 Find the y-coordinates
Using ,  gives  and  gives .

5 State P and Q
From the diagram,  and .

6 Use the x-axis and left branch
The shaded region is above the x-axis and on the left part of the diagram, so  and .

7 Apply both boundaries
The region is below both the line and the curve, so  and .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2024

Question 7 8 marks Differentiation

WORKED SOLUTION Question 7 · WMA11/01 May/June 2024

1 Differentiate once
.

2 Differentiate again
.

3 Use the intersection at A
At an intersection of  and , . Given , substitute .

4 Find k
, so  and .



5 Find the other x-coordinate
With , , so . Hence .

6 Use the point B

The other point has . Then .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2024

Question 8 7 marks Graphs of Functions

WORKED SOLUTION Question 8 · WMA11/01 May/June 2024

1 Find the intercepts of C1
, so  when  or . The curve crosses the axes at ,  and

.

2 Use the cubic shape
 has negative leading cubic term, so the left tail rises and the right tail falls.

3 Equate C1 and C2

.

4 Multiply by x
, so  and therefore .

5 Let u equal x squared
Let . Then .



6 Require two positive u-values
For 4 distinct x-values, the quadratic in  must have two distinct positive roots.

7 Find the range of A
The discriminant gives , so . The product of the two roots is , so .
Therefore .

✓ FINAL ANSWER

 x-intercepts , , .

.
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WMA11/01 MAY/JUNE 2024

Question 9 9 marks Straight Line

WORKED SOLUTION Question 9 · WMA11/01 May/June 2024

1 Find the gradient of l1

.

2 Use point A

.

3 Rearrange
, so .

4 Use the horizontal line l2
Since  passes through  and is parallel to the x-axis, point  has coordinates .

5 Use BC equals 5 root 5
.



6 Solve for c
, so  and  or .

7 Find the smaller area

The height from  to  is . For , , so the minimum area is .

✓ FINAL ANSWER

 or .
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WMA11/01 MAY/JUNE 2024

Question 10 10 marks Integration

WORKED SOLUTION Question 10 · WMA11/01 May/June 2024

1 Expand the numerator
.

2 Simplify f prime

.

3 Find the tangent gradient at P

.

4 Use the normal gradient

The normal gradient is the negative reciprocal of , so it is .

5 Find the normal equation
Through , , hence .

6 Integrate f prime

.



7 Use P to find c

.

8 Simplify c

, so .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2024

Question 11 6 marks Trigonometric Functions



WORKED SOLUTION Question 11 · WMA11/01 May/June 2024

1 Use maxima of sine
For , maxima occur when , with value .

2 Read point P

The maximum point  shown is the second positive maximum, so .

3 Find k for C2
For , the maximum value is . Given the maximum is , .

4 Find the smallest positive minimum on C2

The minimum value is , and it first occurs at . So the point is .

5 Find A for C3
For , any minimum has value , so .

6 Find the smallest positive B

At the minimum , so . Hence .

✓ FINAL ANSWER

.
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