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WMA11/01 MAY/JUNE 2025

Question 1 5 marks Indices & Surds

WORKED SOLUTION Question 1 · WMA11/01 May/June 2025

1 Simplify p

.

2 Simplify part (a)

.

3 Simplify pq

.

4 Simplify part (b)

.

5 Simplify part (c)

.



✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2025

Question 2 5 marks Differentiation

WORKED SOLUTION Question 2 · WMA11/01 May/June 2025

1 Differentiate

, so .

2 Use the gradient at P
At , the gradient is , so .

3 Find x
, hence .

4 Use x equals 2 to the k
Since the x-coordinate of  is , we have .

5 Solve for k

, so  and .



✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2025

Question 3 5 marks Integration

WORKED SOLUTION Question 3 · WMA11/01 May/June 2025

1 Expand the numerator
.

2 Divide by the denominator

.

3 Integrate term by term

.

4 Simplify

.

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2025

Question 4 6 marks Trigonometric Functions



WORKED SOLUTION Question 4 · WMA11/01 May/June 2025

1 Point P
For , the x-intercepts occur at . The labelled point  is the right-hand
intercept after , so .

2 Point Q
The minimum value is , reached at . The labelled point on the left is

.

3 Count part c(i)
 has two solutions every . The interval  contains  full periods, so

there are  solutions.

4 Count part c(ii)
 gives . This occurs once every . In , the

solutions are , so there are .

5 Count part c(iii)
 gives . In , the multiples of  are

, so there are .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2025

Question 5 7 marks Straight Line

WORKED SOLUTION Question 5 · WMA11/01 May/June 2025

1 Find the gradient of l1

 gives , so its gradient is .

2 Use perpendicular gradient
A line perpendicular to  has gradient .

3 Use the origin
Since  passes through the origin, its equation is .

4 Find the intersection
Substitute  into  to get .

5 Coordinates of I
, so  and . Hence .



6 Shortest distance from I to origin

The distance is .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2025

Question 6 9 marks Radians



WORKED SOLUTION Question 6 · WMA11/01 May/June 2025

1 Set up triangle AOC
, , and .

2 Use the sine rule

, so  radians.

3 Show angle COA
, so  radians to 3 decimal places.

4 Major sector angle
The shaded sector is the major sector , so its angle is .

5 Sector area

.

6 Triangle area

.

7 Total area
, so the total area is  to 3 significant figures.

8 Find AC
By the cosine rule, , so  m.

9 Major arc length
 m.

10 Perimeter
, so the perimeter is .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2025

Question 7 10 marks Graphs of Functions



WORKED SOLUTION Question 7 · WMA11/01 May/June 2025

1 Use the repeated root at the origin
Since the cubic touches the x-axis at the origin and cuts it at , write .

2 Use the point (10,120)
, so .

3 State f(x)
.

4 Sketch C2
 is a downward-opening parabola through  and , with its

maximum between them.

5 Set intersections equal
.

6 Clear decimals
Divide by  to get .

7 Factor
, so  and .

8 Solve for x
, or , so  or .

9 Find y-values
Using  gives ,  and .



✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2025

Question 8 11 marks Integration

WORKED SOLUTION Question 8 · WMA11/01 May/June 2025

1 Use the tangent gradient
The tangent at  has equation , so the gradient at  is .

2 Show k

, so  and .

3 Find c
Substitute  into : , so .

4 Differentiate f prime

With , .



5 Find f double prime

.

6 Evaluate at P

.

7 Integrate f prime

.

8 Use P to find d

.

9 State f(x)

, so .

✓ FINAL ANSWER

.
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WMA11/01 MAY/JUNE 2025

Question 9 10 marks Transformations



WORKED SOLUTION Question 9 · WMA11/01 May/June 2025

1 Transform y equals root x to C1
 has equation . This is obtained from  by a stretch parallel to the x-axis with scale

factor .

2 Equivalent description
Equivalently,  is a stretch parallel to the y-axis with scale factor . The mark
scheme also accepts the horizontal stretch description.

3 Translate the reflected curve

 has equation , so it is a translation of  by .

4 Set the curves equal
At , .

5 Factor out root x
, so .

6 Rationalise

.

7 Find x
.

8 Find y
.

✓ FINAL ANSWER

 stretch parallel to the x-axis scale factor  (equivalently vertical stretch scale factor ).

 translation by .

.
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Question 10 7 marks Quadratics

WORKED SOLUTION Question 10 · WMA11/01 May/June 2025

1 Substitute k equals 4.5
The equation becomes .

2 Clear decimals
Multiplying by  gives .

3 Use a quadratic in x cubed
.

4 Solve for x

 or , so  or .

5 View the equation as a quadratic
Let . Then the equation is .

6 Use no real roots
Since every real value of  gives a real , the original equation has no real roots exactly when this
quadratic in  has no real roots.

7 Use the discriminant
Require : .



8 Simplify
 gives , so .

9 Solve the inequality
 for  or .

✓ FINAL ANSWER

.

Dr Eslam Ahmed · eliteigcse.com


