JC2 Revision Achevas®

INTEGRATION — TECHNIQUES

¢ Manipulations, such as
o Algebraic (e.g. partial fractions, long division,
completing square etc.)

1. Default Strategy o Trigonometric Identities
e Standard Integrals
e f(x) f'(x)

2. Backup Strategy By Parts

Only if instructed by question By Substitution

1. (a) Find jsin (26)cos(36)d6. 2]
V=
(b) Use the substitution & =+/x to find the exact value of I\/; 0 COS(HZ)dé?. [5]
2
[JIC]

[ Ans: (a) 5 €OS(68) — == COS(56) + C (b) =5 — =]




2—-X
2. (a) Find dx. 3
(@) Find [ [3]
11
(b) Use the substitution X =tany to find the exact value of dx. [4]
IO V1+X°
(c) Write down Ixzexsdx. Hence find Ixsex3dx. [4]
[CiC]

[ Ans: (a) tan™? (E) - éln(4 +x3)+C () In(v2+1) (c) gexz +C; éxge’(3 éexg +C]



3. (@ () Find J'cos3x cos xdx . [3]

(i) Hence, find the exact value of J? X C0S3xC0os xdx . [4]
(b) Find, in terms of a, _[_a |x(x—2a)|dx, where a is a positive constant. [3]
[YiC]

[ Ans: (a)(i) 5 sin 4x + 5 sin 2x + C (i) = (b) 2a° ]



X
(1+ x2)2

(i) By using the substitution x =tan &, show that

J‘;de:k( X - +tan1x)+c,
) 1+x

4. (i) Find | dx . 2]

(1+x?
where c¢ is an arbitrary constant, and k is a constant to be determined. [5]
2
(i) Hence find [—"—dx. 3]
(1+x)
. . . X* +2X+5 e
(iv) Using all of the above, find dex, simplifying your answer. [2]
1+Xx

[ACIC]

1 2x—1+c]

1 X . —_
X — —mz) +c(iv)3tan” ! x + 25

L a1 x -1 101 -
[Ans: () = 55 + © (i) L+ tan x) + ¢, k =2 i) 2 (tan

+x?2

1




. . d 2 2 . :
5. (i) Find d—tan2 X . Hence evaluate -[04 sec” x tan xe™" *dx , leaving your answer in exact
X

form. [3]
(i) By expressing 1+72x—32x> as 1+ mx(9—4x2) where m is a constant, find

_ 3

Il+ 12X —32X dx o
\J9—4x*

[DHS ]

[ Ans: (i) 3 (e — 1) (i) %sin’1 (&)-20- 4x2): + C |



6. By writingsec® x =sec xsec® X, find j sec® xdx.

tan12
Hence find the exact value of joa sec® xdx. [6]

[HCI]
[ Ans: i(secxtanx + In|secx + tanx|) + C; \/§+§11’1(\/§+ 2) ]



7. (i) Find In cos™ (nx)dx, where n is a positive constant. [3]

1
(i) Hence find the exact value of IOZ" ncos™ (nx)dx. [2]

[1C]
[ Ans: (i) (nx) cos™ (nx) — /(1 — n?x?) + C (ii) % - % +1]



2x—-4

8. (@) (i Evaluate | —dx. 3
(a () =% 3]
) . . s [2x—4 .
(i) Without the use of a graphic calculator, evaluate j z—dx, leaving
1 X°-2x+4
your answer in logarithmic form. [4]
. T Al
. 2SN X . :
(b) Given that i( 12 jz 28”; X, evaluate J“‘ 3 dx, leaving your answer in exact
dx\ cos“x/) cos’x 0 Ccos® X
form. [3]
[NYJC]

[Ans: (a)(i) In(x? — 2x + 4) — Z=tan"* 2=+ C (i) 21n BIO 5—5n(V2+1)]

V3



9. (i) Find Iex cosnxdx, where n is a positive integer. (4]

2z
(i) Hence, without the use of a calculator, find J e* cosnxdx when n is odd. [3]

» [SAIC]
[Ans: () 25 (sinnx + <2) + ¢ (i) (—15) (€27 +e™) ]

n 1+n?




10. (@) Using the substitution U =2x+3, find [ ——dx in the form __ P e
(2x+3) R(2x+3)
where P, Q and R are positive integers to be determined. [3]
xIn(4x+3
Hence find J‘(—S)dx [3]
(2x+3)
(b) Find j sin 4x cos 6XdX . 2]
Hence or otherwise, find jex sin4e* cos6e*dx . [1]
[SRIC]
4x+3 . (4x+3) In(4x+3)+2(2x+3)

[ Ans: (a) — - ; - +c(b)—icos]0x+lc052x+c;—Lc0510€x+1c0526‘x+c]
8(2x+3)? 8(2x+3)? 20 4 20 4



