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REVISE
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MATHEMATICS — PURE A - INTEGRATION

Integration

Indefinite / definite integrals, area under a curve and the trapezium rule from the legacy WJEC C2 papers (June 2011 -
June 2017)

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~3 hours 5 minutes

Derived from the legacy C1/C2 paper’s pace of ~1.25 min/mark (148 marks over 20 questions).

You are advised to not attempt to complete all of this in one sitting.
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PAGE 2 - SPECIFICATION REMINDER

Pure A-21.8-2017 spec

Integration — what the new spec asks

WJEC GCE AS / A Level Mathematics (from 2017) - Unit 1: Pure Mathematics A - Topic 2.1.8.

Indefinite integration 2.1.8

¢ Always add the constant of integration C on indefinite

zntl
"dx = f —1.
/w T n+1+C orn #

Linearity: [(f+g)dz= [f+ [g; [cfdz=c[ ]

integrals.

Areaunderacurve 21.8

Area from z = a to x = b between y = f(z) and the z-
axis: fab f(z)dz (for f > 0).

If f < 0on partof the interval, split into pieces and
take absolute values.

Area between two curves: fab(upper — lower) dz.

Definite integration 2.1.8

b
. / f(z)dz = F(b) — F(a) where F is any
antiderivative.

e The constant of integration cancels in the
subtraction.

e Substitute top limit first, then bottom — sign matters.

Trapeziumrule 2.1.8

o [Vf(@)dz Ly tyn+ 2y Fy2 oo yno)).

e Step width h = (b — a)/n where n is the number of
strips.

e Ordinates yi = f(a +ih) fori =0,1,...,n. Five
ordinates = n = 4 strips.
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Integration in one page

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

Anti-differentiation (power rule)

T 112——+CO”7£71.
d.
/ n 1

Jf+g)de=[Ff+[g [cfdz=c[].

Don't forget the constant C.

Areaunder acurve
Area between y = f(z), the z-axis, z =
b
a,z =b(when f > 0):/ f(z)dz.
a

If f < 0on part of the interval, split
and take absolute values.

Trapezium rule

b

/ f(@)dz ~ &[yo+ yn + 20y + 2 +
a

RS yn71)]

Step width h = (b — a)/n; n strips.

Ordinates: y; = f(a + ih).

Integrating fractional / negative
powers

Rewrite first:

1/z" = 2", x = z'/*.

Then apply the power rule. Special:
J1/zdz is not handled here (that's A2
).

Area between two curves

b
Area = / (upper — lower) da.
a

Identify intersection points a and b
from the curves' equations.

Sketch first to confirm which curve is
on top.

Trapezium rule with five ordinates
Five ordinates means n = 4 strips.

Compute yo, y1, y2, y3, y4 at evenly
spaced z values.

Plug into the rule and evaluate.

Crib sheet — revision compilation for Maths Unit 1 Topic 13.

Definite integral

b
/ f(z)dz = F(b) — F(a) where Fis
any antiderivative.

The constant of integration cancels.

Substitute the top limit first, then the
bottom.

Areabounded by a curve and a line
Find intersection points by setting the
curve equal to the line.

Set up [(line — curve) dz where the line
is above.

Evaluate.

Strategy

1. Indefinite: anti-differentiate using
power rule, add +C.

2. Definite: F(b) — F(a).

3. Area: sketch first, set up integral,
evaluate.

4. Trapezium rule: tabulate ordinates,
apply the formula.

Questions begin overleaf.



SECTION T13

Integration

Questions 1-20 - 148 marks



Question1 WJEC C2 June 2011- QI 4 marks

1. Use the Trapezium Rule with five ordinates to find an approximate value for the integral

2
'[ I 7dx.
16 9—x

Show your working and give your answer correct to three decimal places. [4]




Question 2

6.

(974-01)

WJEC C2 June 2011 - Q6

de. 2]

‘ )

(a) Find J'L%/;_

Bl

X

(b)

[

The diagram shows a sketch of the curve y = x* — 4x + 6 and the line y = —x + 10.
The curve and the line intersect at the points 4 and B.

(1) Showing your working, find the coordinates of 4 and B.

(i1) Find the area of the shaded region.
[11]

TURN OVER

13 marks



Question 2 (cont.) WJEC C2 June 2011 - Q6 13 marks



Question 3 WJEC C2 January 2012 - Q1 4 marks

1. Use the Trapezium Rule with five ordinates to find an approximate value for the integral
3

X
dx.
.[l I+dx

Show your working and give your answer correct to three decimal places. [4]




Question 4 WJEC C2 January 2012 - Q6 10 marks

6 @ Find | (%_3xi) dx. 2

X3

(b)

The diagram shows a sketch of the curve y = 4 — x2.

The curve intersects the x-axis at the points 4 and B. The point C has coordinates (3, 0).
The point D lies on the curve and CD is parallel to the y-axis.
(i)  Showing your working, find the x-coordinates of the points 4 and B. [2]

(1)) Find the total area of the shaded regions. [6]

TURN OVER

(0974-01)



Question 4 (cont.) WJEC €2 January 2012 - Q6 10 marks



Question 5 WJEC C2 June 2012 - Q1 4 marks

1. Use the Trapezium Rule with five ordinates to find an approximate value for the integral

2
1
——dx.
J.l V5 - x?

Show your working and give your answer correct to four decimal places. [4]



Question 6 WJEC C2 June 2012 - Q6 12 marks

6. (a) Find J- {3\/7 -%de.

X3

(2]

(b) y

The diagram shows a sketch of the curve y = 36 — x> and the line y = 5x. The curve and

the line intersect at the point A4 in the first quadrant and the curve intersects the positive
x-axis at the point B.

(i)  Showing your working, find the coordinates of 4 and the coordinates of B.

(i1) Find the area of the shaded region. [10]

TURN OVER

© WIEC CBAC Ltd. (0974-01



Question 6 (cont.) WJEC C2 June 2012 - Q6 12 marks



Question 7 WJEC C2 January 2013 - Q1 4 marks

1. Use the Trapezium Rule with five ordinates to find an approximate value for the integral
2
j V10 — x3 dx.
0

Show your working and give your answer correct to four decimal places. [4]



Question 8 WJEC C2 January 2013 - Q6
. 5 2
6. (a) Find J‘(—4—7‘HJd\ 2]
X
(b)

y

A

0
0 P

- X

The diagram shows a sketch of the curve y = 9 — x> which intersects the positive x-axis
at the point P(a, 0).

(i) Find the value of a.
The tangent to the curve at P intersects the y-axis at the point Q(0, b).
(i) Show that b = 18.
(i)  Find the area of the shaded region. [10]

12 marks



Question 9 WJEC C2 June 2013 - Q1 4 marks

1. Use the Trapezium Rule with five ordinates to find an approximate value for the integral

2
jo 2+ x3 dx

Show your working and give your answer correct to three decimal places. [4]



Question 10

WJEC C2 June 2013 - Q6 11 marks

6. (a) Find j(i/}+i5)dx. 2]

(b)

X

The diagram shows a sketch of the curve y = x* + 3 and the line y = 4x. The curve and
the line intersect at the points 4 and B.
The line BC'is parallel to the y-axis.

(i) Showing your working, find the x-coordinates of 4 and B.
(i)  Find the area of the shaded region. [9]

TURN OVER

© WIEC CBAC Ltd. (0974-01)



Question 10 (cont.) WJEC C2 June 2013 - Q6 11 marks



Question 11 WJEC C2 January 2014 - Q1 4 marks

1.  Use the Trapezium Rule with five ordinates to find an approximate value for the integral

4
j 1+ 8 g
3 X

Show your working and give your answer correct to three decimal places. [4]



Question 12

(@)

(b)

WJEC C2 January 2014 - Q6

5 1
Find J.(F—2x3 —4)(1,‘(.
—2.2 1.3

The diagram below shows a sketch of the curve with equation y = 3x- - R

The shaded region is bounded by the curve, the x-axis and the lines x =2, x = 6.

Find the area of this shaded region.

X

TURN OVER

© WJEC CBAC Ltd (0974-01)

3]

[4]

7 marks



Question 12 (cont.) WJEC €2 January 2014 - Q6 7 marks



Question 13 WJEC C2 June 2014 - Q1 5 marks

1.  (a) Use the Trapezium Rule with five ordinates to find an approximate value for the integral

3
J log,,(3x — 1)dx.
1
Show your working and give your answer correct to three decimal places. [4]

(b) Use your answer to part (a) to deduce an approximate value for the integral

3
J. log;(3x — 1) dx. (]
1



Question 14 WJEC C2 June 2014 - Q6 12 marks

6. (3 Find J.Lsz‘”;]dx' 2]
x4

(b)

The diagram shows a sketch of the curve y = 16 — x? and the line y = x + 10. The line and
the curve intersect at the points A and B.

() Find the coordinates of A and B.

(i) Find the area of the shaded region. [10]

TURN OVER

© WJEC CBAC Ltd. (0974-01)



Question 14 (cont.) WJEC C2 June 2014 - Q6 12 marks



Question 15 WJEC C2 June 2015 - Q1 4 marks

1. Use the Trapezium Rule with five ordinates to find an approximate value for the integral

3
— X _ dx.
jl 0-vx

Show your working and give your answer correct to four decimal places. [4]



Question 16 WJEC C2 June 2015 - Q6

6. (a) Find J.[%—@c%)dx. 2]

(-1, 0)/ O \(6, 0)

The diagram shows a sketch of the curve y = 6 + 5x — x2 and the line y = 4x. The curve
and the line intersect at the point A in the first quadrant and the curve intersects the x-axis
at the points (-1, 0) and (6, 0).

(i) Showing your working, find the x-coordinate of A.

(i) Find the area of the shaded region. [9]

11 marks



Question 17 WJEC C2 June 2016 - Q1 4 marks

1. Use the Trapezium Rule with five ordinates to find an approximate value for the integral

6
T—x
—=dx.
L THdx

Show your working and give your answer correct to three decimal places. [4]



Question 18 WJEC C2 June 2016 - Q6 7 marks

6. (a) Find J‘[% - 9x§jdx. [2]

(b) The region R is bounded by the curve y = 2x? +x—62 , the x-axis and the lines x =1,
x = 4. Find the area of R. [5]



Question 19 WJEC C2 June 2017 - Q1 4 marks

1. Use the Trapezium Rule with five ordinates to find an approximate value for the integral
2
j NT—x2dx -
0

Show your working and give your answer correct to three decimal places. [4]



Question 20 WJEC C2 June 2017 - Q6 12 marks

6. (a) Find J‘(fs - 6x£)dx. 2]

(b) y

The diagram shows a sketch of the curve y = 16 — x2 which intersects the negative x-axis
at the point P(a, 0).

(i) Write down the value of a.

The tangent to the curve at P intersects the y-axis at the point Q(0, b).
(i) Show that & = 32.

(i)  Find the area of the shaded region. [10]



END OF INTEGRATION PACK

Source: WJEC C1+ C2 (2008 modular spec) - 2011-2017
Curated for WJEC Maths 2017 spec AS Unit 1 — Topic 13 (2.1.8)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.



