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.wales

MATHEMATICS — PURE B - INTEGRATION -
SUBSTITUTION & PARTS

Integration (Standard Integrals, Substitution & Parts)

Every integration technique question (standard, by substitution, by parts) from the legacy WJEC C3 + C4 papers
(June 2011 - June 2017) for new-spec A2 Unit 3

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~3 hours 26 minutes

Derived from the legacy C3/C4 paper’s pace of ~1.25 min/mark (165 marks over 17 questions).

You are advised to not attempt to complete all of this in one sitting.
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All question content is © WJEC CBAC Ltd. and reproduced o [Junteqz " Total | 165 |

for revision purposes.




PAGE 2 - SPECIFICATION REMINDER PureB-2.3.11-2017 spec

Integration (Standard Integrals, Substitution & Parts) —
what the new spec asks

WJEC GCE A Level Mathematics (from 2017) - Unit 3: Pure Mathematics B - Topic 2.3.11.

Standard integrals  2.3.11 By substitution 2.3.11

o [emttdr = Llewth 4 ¢ o Letu = f(z), thendu = f'(z) dz.

. fazl+b de = iln\am+b| +ec e Swap variable, including the limits if definite.

o [sin(az +b)dz = — L cos(az + b) +c. e Useful when the integrand contains f(z) and a factor
of f'(z).

By parts 2.3m

o [udv=uv— [vdu.

e Choose u so that % is simpler (LIATE:
log/inv/alg/trig/exp).

e Sometimes repeat parts (e.g. [ z’e” dz).



PAGE 3 - CRIB SHEET

PureB-2.311-2017 spec

Integration - Substitution & Parts in one page

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

Standard integrals
fm"dm:’n%Jrc(n# -1).
f%dm =In|z|+c

‘/‘ 0T+b Jo — leaz+b +e

a

By parts

Judv=uv— [vdu.

LIATE rule for choosing u: log, inverse
trig, algebraic, trig, exponential.

(

\

(

Trig integrals
[ sin(az + b) dz = —1 cos(az + b) + c.
[ cos(azx + b) dz = L sin(ax + b) + .

Repeated parts

For [ z2e® da: apply parts twice.
For [ e®sinz dz: apply parts twice,
solve for the original integral.

By substitution

Letu = f(z), du = f'(z) dz.
Change variable AND limits (if
definite).

Look for [ g(f(z)) - f'(z) dz.

Definite integral check

Don’t forget to apply limits and not
add +c.

Carefully evaluate at upper and
subtract lower.



SECTION T12

Integration (Standard Integrals, Substitution & Parts)

Questions 1-17- 165 marks



Question1

6. (a) Find

(i) jﬁdx, (i) I3e5‘2"dx,

5
(b) Evaluate j

cos(3x—
0

)dx.

=k

WJEC C3 June 2011 - Q6

5
(111) ‘[m dx.

(6]

(4]

10 marks



Question 2 WJEC C3 January 2012 - Q6 10 marks

6. (a) Find each of the following, simplifying your answer wherever possible.
) I sin(%) dx. (if) I e dx, (iii) _[ ol dx. [6]

9
(b) Evaluate J.l 5x3+4 dx. [4]




Question 3 WJEC C3 June 2012 - Q6

6. Find

X

(@) (@ _[362_7@‘ (ii) J(2x9_3)6 dx

b Given that0 < a < z and that
2

J’(j sin2xdx = %,

find the value of the constant a.

7
(i) _[W dx

[6]

3]

11 marks



Question 4 WJEC C3 January 2013 - Q6 10 marks

6. (a) Find
Q) jms(4x3+ S)dx, (i1) jez.\w dx, (iii) jﬁdm [6]

“4
(b)  Express L mdx

in the form Ink, where & is an integer whose value is to be found. [4]




Question 5 WJEC C3 June 2013 - Q6

6. (a) Find
(i) J.cos(?ax + %) dx, (ii) J.e3‘4"' dx,

7
(111) j X +3 dx.

2
(b)  Evaluate j %dx.
L(2x-1)

[6]

[4]

10 marks



Question 6

WJEC C3 January 2014 - Q7

(a) Find each of the following, simplifying your answer wherever possible.
5x .
() j &6 du, (il j Werldy, (i) js'm(l - %) dx.

(b) Given that« > 2, and that
[ l _ )
J.2 md){ =0 284,

find the value of the constant a. Give your answer correct to one decimal place.

(6]

(5]

11 marks



Question?7 WJEC C3 June 2014 - Q7 10 marks

7. (a) Find each of the following, simplifying your answer wherever possible.

() j cos(2 - 5x)dx, (i je%dr i) j éx53dx_ 6]

(b) Evaluate j6~j4x + 1 dx. [4]
2



Question 8 WJEC C3 June 2015 - Q7 9 marks

7. (a) Find each of the following integrals, simplifying your answer wherever possible.

() j”’ﬂfz) dx (i j sin(% - x) dv 5]

[
(b) Evaluate L 4]

1
”’(T\/T“) dx.



Question 9 WJEC C3 June 2016 - Q7

7. (a) Find each of the following, simplifying your answer wherever possible.
. 5-2.\‘ . j . (2‘{ ) J. 8
i Te” 4°d; i) |sin{==+5|dx iii ——dx
0 [7evar ) [sinf% O Fewerees

(b) Given that ¢ > 0 and that

6
1 =0
L 4x+3dx =0-1986,

find the value of the constant 4. Give your answer correct to one decimal place.

TURN OVER

© WJEC CBAC Ltd. (0975-01)

(6]

5]

11 marks



Question 10

WJEC C3 June 2017 - Q6 12 marks

6. (a) Find each of the following integrals, simplifying your answer wherever possible.

()

jSeE‘S"dx (ii) jﬁ dx

Icos(7x—?’_§’) dx [6]

Differentiate In(3x2 — 8) with respect to x.

Use your answer to (b)(i) to evaluate
6
3x
I 3 g 0%

Give your answer in the form Ink, where k is an integer whose value is to be
found. [6]

TURN OVER

© WJEC CBAC Ltd (0975-01)



Question 11 WJEC C4 June 2011- Q7 8 marks

7. (a) Find stiandx. [4]

(b)  Use the substitution u = 5 — x? to evaluate

2
X 4
J.() (5-x%)? d H

TURN OVER

(976-01)



Question 12 WJEC C4 June 2012 - Q7 8 marks

7. (a) Find J‘xe‘z"' dx. [4]

(b)  Use the substitution # =1+ 3Inx to evaluate

) 1
_[1 T+ 3T 4

Give your answer correct to four decimal places. [4]



Question 13 WJEC C4 June 2013 - Q7 9 marks

7. (a) Find I{S,\‘— 1)cos2x dx. [4]

(b)  Use the substitution # = 2x + 1 to evaluate

1
X S
,[o{zx+ 1y’ . s



Question 14 WJEC C4 June 2014 - Q7 8 marks
7. (a) Find jx4 In2xdx. [4]

(b) Use the substitution u# = 10cosx — 1 to evaluate

z
j ’ J(10cosx —1) sinxdx.
0

[4]



Question 15 WJEC C4 June 2015 - Q7 11 marks

7. (a) Use the substitution # = 12 — x? to evaluate

j gy, 4
0 (12 -x%)

(b)) (i) Find J.xcos2x dx.
(i) Use the result of (b)(i) to find

j:\‘ sin®xdx. (7]



Question 16 WJEC C4 June 2016 - Q6 8 marks
6. (a) Find J.(Zx + l)e‘g'vdx . [4]

(b) Use the substitution u = 4 + Stan x to evaluate

2

j% 4+ 5Stanx [4]
0 Cos*x



Question 17 WJEC C4 June 2017 - Q7 9 marks

7. (a Find IT—;“ dx. [4]
(b)  Use the substitution u = x2 + 1 to evaluate

! 4
j x3(x2+ 1) dx. 5]

0



END OF INTEGRATION - SUBSTITUTION & PARTS PACK

Source: WJEC C3 + C4 (2008 modular spec) - 2011-2017
Curated for WJEC Maths 2017 spec A2 Unit 3 — Topic 12 (2.3.11)

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



