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WJEC Level 2 Additional Mathematics — Question Pack
Deriving dy/dx from the limit definition — expanding f(x+h), simplifying and letting h tend to 0.

REVISE

.wales

Differentiation from first principles

Calculus - Level 2 Certificate (9550) - calculator allowed
Deriving dy/dx from the limit definition — expanding f(x+h), simplifying and letting h tend to O.

LEVEL 2 - 9550

Estimated time for entire question pack: ~1 hours 17 minutes

At the Additional Maths pace of ~1.2 min/mark (64 marks across 12 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a focused single-topic practice pack, not a single mock paper. It gathers every question on this topic from the 2011-2024
papers.

Questions are ordered by year, newest first.

INSTRUCTIONS
Use black ink or black ball-point pen. Show all working — method marks are awarded for clear setup.

A calculator is allowed throughout this qualification.

All question content is © WJEC CBAC Ltd. and reproduced for revision purposes only.



PAGE 2 - SPECIFICATION REMINDER WJEC Additional Mathematics - 9550

Differentiation from first principles — what’s examined

WJEC Level 2 Additional Mathematics (9550) - single written paper, calculator allowed.

The definition Calculus Algebra Algebra

e Form [f(x+h) - f(x)] / h. e Expand (x+h)2 etc. carefully.

e Expand and simplify the numerator. e Cancel the f(x) terms.

e LethtendtoO. e Divide every term by h before the limit.

Showingit Method

e All steps must be shown for this question.
e Don’t quote the power rule.
e Conclude with dy/dx.



PAGE 3 - CRIB SHEET Formulas & methods

Differentiation from first principles in one page

Quick-reference notes — revisit before each question. Don’t use during the questions.

(

Definition Step 1 Step 2
dy/dx = limpm”, [f(x+h) — fx)] / h Expand f(x+h) fully, e.g. (x+h)2 = x2 + 2xh Subtract f(x), then factor out and cancel
+ h2, h.
\
(
Step 3

Let h = 0; the remaining h-terms
disappear.

\



Question 1 WJEC Additional Mathematics - Summer 2024 - Q6 5 marks

6. Giventhat y=1 1x* +2x, find % from first principles. [5]




Question 2 WJEC Additional Mathematics - Summer 2023 - Q14 5 marks

14. Given that y=3x2+4, find d

y . . .
dx from first principles. [5]




Question 2 (cont.) WJEC Additional Mathematics - Summer 2023 - Q14 5 marks

15. (a) On the axes below, sketch the graph of ¥ =3sin2x for values of x from 0° to 360°.  [2]

0° 90° 180° 270° 360°

(b)  Find all the solutions of the equation 3sin2x =0-777 for values of x from 0° to 360°.

Give your solutions correct to 1 decimal place. [2]




Question 3 WJEC Additional Mathematics - Summer 2022 - Q14 5 marks

14. Given that y=x?+6x, find g—“: from first principles. (5]




Question 3 (cont.) WJEC Additional Mathematics - Summer 2022 - Q14 5 marks

15. (a) On the axes below, sketch the graph of y=sin2x for values of x from 0° to 360°. [2]

=

=

0° 90° 180° 270° 360°

(b)  Find all the solutions of the equation sin2x =047 for values of x from 0° to 360°.

Give your solutions correct to the nearest degree. [2]




Question 4 WJEC Additional Mathematics - Summer 2019 - Q4 5 marks

4. Giventhaty=x2+ 7x + 2, find g—i from first principles. [5]




Question 4 (cont.) WJEC Additional Mathematics - Summer 2019 - Q4 5 marks

5. You will be assessed on the quality of your written communication in this question.

The 3D shape below is such that:
« Trapezium ABCG is congruent to trapezium FHDE,
« all the other faces are rectangles.

A N 8-4 cm B
3-7 cm

2:5cm
E N 8-4 cm H

j 7 6-2cm C

2-5cm G
3-7 cm

E ? 6-2 cm D

Diagram not drawn to scale.

A
Calculate ECB.
You must show all your working. [7 +2 QWC]




Question 5 WJEC Additional Mathematics - Summer 2018 - Q14 5 marks

14. Given that y = x> + 13x;, find (% from first principles. [5]




Question 5 (cont.) WJEC Additional Mathematics - Summer 2018 - Q14 5 marks

15. (a) On the axes below, sketch the graph of y = 6cosx for values of x from 0° to 360°. [2]

L

0° 90° 180° 270° 360°

(b)  Find all the solutions of the equation 6cosx = —1 for values of x from 0° to 360°. [2]




Question 6 WJEC Additional Mathematics - Summer 2017 - Q12 5 marks

12. Given that y = x> + 10x, find % from first principles. [5]




Question 6 (cont.) WJEC Additional Mathematics - Summer 2017 - Q12 5 marks

13. Find the equation of the tangent to the curve y = 5x2 — 20x at the point where x = 4.
Give your answer in the form ax + by + ¢ = 0. [6]




Question7 WJEC Additional Mathematics - Summer 2016 - Q4 5 marks

4. Given that y = x* + 3x, find % from first principles. [5]




Question 7 (cont.) WJEC Additional Mathematics - Summer 2016 - Q4 5 marks

5. You will be assessed on the quality of your written communication in this question.

A cylindrical package is made with a radius of 4cm and a height of 18 cm.
The net of the cylinder is drawn on a thin rectangular piece of card as shown in the sketch below.

The rectangular piece of thin card "

)
7

18 cm

The 3 pieces used to make
the cylindrical package

O

Diagram not drawn to scale

The circular ends of the package touch the rectangular piece of the net and the edges of the thin
card exactly.

Calculate the area of the thin rectangular piece of card that is wasted in making this cylindrical
package.

You must show all your working.

(8]




Question 8 WJEC Additional Mathematics - Summer 2015 - Q12 5 marks

dy
dx

12. Given that y = x2 - 3x, find from first principles. [5]




Question 8 (cont.) WJEC Additional Mathematics - Summer 2015 - Q12 5 marks

13. Find the equation of the tangent to the curve y = 2x? — 8x at the point where x = 3.
Give your answer in the form ax + by + ¢ = 0. [6]




Question 9 WJEC Additional Mathematics - Summer 2014 - Q5 5 marks

dy from first principles. [5]

5. Given that y = x* + 8x, find 3
X




Question 9 (cont.) WJEC Additional Mathematics - Summer 2014 - Q5 5 marks

6. (a) Simplify 3+5J§ , leaving your answer in surd form.

Do not use a calculator to answer this question.
You must show all your working. [3]

(b)  Showing all your working, simplify each of the following.
7 17
(iy 3x 4 ><32,vcT (2]
X2




Question 10 WJEC Additional Mathematics - Summer 2013 - Q10 5 marks

10. Given that y = x? - 4x, find gl' from first principles.
X



Question 10 (cont.) WJEC Additional Mathematics - Summer 2013 - Q10 5 marks

11. The diagram shows the curve y = 10x — x2.

y
A

25 -

Showing all your working, calculate the area of the region bounded by the curve y = 10x — x?
and the x-axis.



Question 11 WJEC Additional Mathematics - Summer 2012 - Q15 7 marks

15. (a) Given that y = x> - 5x, find % from first principles.

5]
(b) Find the x-coordinate of the point on the curve y = x> — 5x where the gradient of the
tangent to the curve is 15.



Question 11 (cont.) WJEC Additional Mathematics - Summer 2012 - Q15 7 marks

16. (a) Select one of the following equations to match the sketch shown below.

y = 2sin3x y = 3sin3x y =4sin3x

y = 4sindx y = 3sindx y = 3sin2x
}?
A
44

-\
60° 120°

_ 4

Equation ...

(b) (i)  Write down the minimum value of y = sin5x.

(i)  Find all solutions of the equation sin5x = 1 for values of x from 0° to 100°.



Question 12 WJEC Additional Mathematics - Summer 2011 - Q8 7 marks

8. (a) Giventhaty= x>+ 2x, find % from first principles.

18]

(b)  Find the x-coordinate of the point on the curve y = x> + 2x where the gradient of the
tangent to the curve is 12.



Question 12 (cont.) WJEC Additional Mathematics - Summer 2011 - Q8 7 marks

2
9. (a) Find ix_g’when y=5x8

2]

(b) Find J.(4x6+l2+9)dx.
X

4]
(¢) Evaluate ‘[2(3x2 + l) dx.
1

End of question pack



