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WMA11/01 JANUARY 2025

Question 1 4 marks Integration

WORKED SOLUTION Question 1 · WMA11/01 January 2025

1 Rewrite with powers

.

2 Integrate term by term

, , and .

3 Write in simplest form

.

✓ FINAL ANSWER

.
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WMA11/01 JANUARY 2025

Question 2 5 marks Straight Line

WORKED SOLUTION Question 2 · WMA11/01 January 2025

1 Find the gradient of l1

.

2 Find the perpendicular gradient

The gradient of  is the negative reciprocal of , so .

3 Use point A
 passes through , so .

4 Simplify
, hence .

✓ FINAL ANSWER

.
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Question 3 5 marks Simultaneous Equations

WORKED SOLUTION Question 3 · WMA11/01 January 2025

1 Use t equals 5
The population is  thousand, so , giving .

2 Use t equals 10
The population is  thousand, so , giving .

3 Solve for b

Subtracting gives , so .

4 Solve for a

.

5 Use population 85 thousand

.



6 Find T

, so  and  to one decimal place.

✓ FINAL ANSWER

 years.
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Question 4 9 marks Indices & Surds

WORKED SOLUTION Question 4 · WMA11/01 January 2025

1 Use y equals a to the x
.

2 Rewrite the denominator

.

3 Write in terms of y

.



4 Use p equals 9 to the t
, so .

5 Rewrite the equation
 becomes .

6 Obtain the quadratic
, so .

7 Solve for p

, so  or .

8 Return to t

 gives , so . Also  gives , so .

✓ FINAL ANSWER

 or .
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Question 5 8 marks Differentiation

WORKED SOLUTION Question 5 · WMA11/01 January 2025

1 Differentiate

, so .

2 Use the tangent gradient

The tangent line  has gradient , so at , .

3 Clear the denominator
Multiplying by  gives , hence .

4 Solve for x squared
Let . Then .

5 Use x greater than zero

, so .



6 Find the y-coordinate of P

.

7 Find k

Since  lies on , , so .

✓ FINAL ANSWER

.
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Question 6 10 marks Integration

WORKED SOLUTION Question 6 · WMA11/01 January 2025

1 Use the gradient at P

At , . Since , we get .

2 Show the required equation
, so .

3 Solve for a and b
Together with , subtracting gives , so  and .



4 Rewrite f prime

.

5 Integrate

.

6 Use P to find c

.

7 State f(x)

, so .

8 Transform P
 translates the curve 3 units to the right, so  becomes .

✓ FINAL ANSWER

.
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Question 7 8 marks Graphs of Functions

WORKED SOLUTION Question 7 · WMA11/01 January 2025

1 Identify the horizontal asymptote

 has horizontal asymptote .

2 Find axis intersections

Setting  gives , so . There is no y-intercept because  is not in the domain.

3 Set up line-curve intersections

.

4 Form a quadratic
Multiplying by  gives , so .



5 Use two distinct intersections
For two distinct points, the discriminant must be positive.

6 Solve the inequality
, so . Since ,  or .

7 Use k positive
As , the range is  or .

✓ FINAL ANSWER

 x-intercept , no y-intercept, horizontal asymptote .

 or .
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Question 8 13 marks Radians

WORKED SOLUTION Question 8 · WMA11/01 January 2025

1 Use the sine rule
In triangle , ,  and .

2 Find sine of angle OAB

, so .

3 Choose the obtuse angle

Since ,  radians.



4 Find OA
Using the sine rule again,  cm.

5 Find the triangle area

.

6 Use the area ratio

, so sector area .

7 Find angle BOC

, so  radians.

8 Find the perimeter
The perimeter is  cm.

9 Round
The perimeter is  cm to the nearest integer.

✓ FINAL ANSWER

.
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Question 9 13 marks Trigonometric Functions

WORKED SOLUTION Question 9 · WMA11/01 January 2025

1 Complete the square

.

2 State the completed-square form

.

3 Find the maximum point

The maximum point is .



4 Find the x-intercepts of C1

 gives . Hence  has  and  has .

5 Use consecutive zeros of cosine
The distance between consecutive zeros of  is .

6 Find k and the period

Since , , so . The period is .

7 Find the line through P and B

The line through  and  has gradient , so  is .

8 Define the x-range

The region lies between  and , so .

9 Define the lower boundary

The lower boundary is , so .

10 Define the upper boundaries

The region is below both  and the line segment , so  and .

✓ FINAL ANSWER

.
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