A-LEVEL MATHEMATICS « EXERCISE SHEET

2.5 Integration (standard forms, trapez-
ium rule)

Name: ~ Class: . Date: - Total: 13 marks

Objective

1

ar +b
and trig functions, powers of sin/cos via identities, and the trapezium rule #fEEN].

Build the skills to answer exam questions on integration f14>—integrating e***+?,

You must be able to:

« integrate e ", —Lo sin(ax + b), cos(az + b), sec*(azx + b)

o integrate sin?/cos? using a double-angle identity
» estimate a definite integral with the trapezium rule

1 Worked examples

B Powers of sin & the trapezium rule

/6sin2 x dx —use sin®z = (1 — cos 2z):

/(3—3C0$2£I?) dr =3z — 2sin2z + C.

y/
y/

Yo

Each strip is a trapezium, their areas estimate
: b 4 : 4
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The trapezium rule estimates this area under the curve

2 Practice

2.1 Find /629"Jrl dx. 2]

1
2.2 Find dzx. 2
in /2“3 . 2

3 Exam-style questions

3.1 /COS41’ dz equals: 1]

A 4sindx + C
B isinéla:—i—C
C —}Lsin4x+0
e D —4sindx +C
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w/4
3.2 Find / 4 cos® x dx, giving an exact answer. [4]
0

2
3.3 Use the trapezium rule with four strips to estimate / V14 z3dx, giving your
0

answer to 3 s.f. 4]

4 Go further

You are now ready for the real exam questions on this subtopic. Open the 2.5 Integra-
tion past-paper sheet in the Library, or try these in Practice mode:

« 9709/21 N25 —Q1 (integration)

e 9709/21 N25 —Q5 (definite integral)

« 9709/22 N25 —Q5 (trapezium rule / integration)
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Solutions

2.1 e 4 C.

2.2 1In |2z + 3| + C.

3.1 B. [cosdzdx = §sindz + C.

w/4

3.2 4cos?x = 2(1+cos 27); / (242 cos2x) dx = [2x + sin 2x]7r/4, =(2+1)-0=12+1.
0

3.3 h = 0.5; = 0,0.5,1,1.5,2: 1, /1.125 = 1.0607, /2 = 1.4142, \/. =

at x
2.0917, \/_ f ~ 07[ +3+2(1 0607+14142+20917)] = 025[4+2( )]
0.25(13.133) .28 ( )
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