TMA1101 Calculus, T2, 2015/16

Tutorial 5 (Indefinitelntegrals+IntegrationTechniq ues)

(You should practice writing proper steps.)

1.(a) If you know how to differentiate
e, sinkx, coskx , tankx , In(kx + ¢)
then you should be able to carry out thiewang integrations by observation (i.e.,
you may be able to write down the finalvaers fast):
1
kx+c
(b) Practice writing proper steps for integratlny using the substitu

je"x dx, jsinkx dx,jcoskx dx ,jsec?kxdx I

jeax+bdx, jsin(ax+b) dx,jcos@x+b) dx ,jsec?( b) dx,

+b

2. Integrate.

(@) j Gx* =3x*+9x)dx  (b) j(x—l) )dx , J.(x+§j2dx

Q 3X X
(d) I(Z_4eX+sin2xjdx CYE —3X () [~
X €
() j[sec? 3x+ e 42 )j N dx [Try writing 3x as 3k +2) + ]

3. Integration by substitution
(You need to decide on a suitable stuigin. Write proper steps.)
- 1 10x*
a “d b d ) [———=d
‘W X KEDAE
dx
X +3)dx e f 2x+1dx
) © |- I M [V
9
Q) j X/ X + 4dx (h) j %x 0) j x°[cos(x® +1)]dx
X
. X+2 > [3 X+3
0 I ars™ S U o

m [t o 45720
(x? =3)?
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4. (a) j Xd—j‘l = (b) j % = (c) Factond +2x -3.

(d) Expressz; as the sum of itpartial fractions.
X“+2x-3

This means writing

————— inthe form + B
X" +2X-3 Xx+3 x-1
+
(e) Do the same f(3125x;5 .
X°+2X-3
+
(f) Hence, evaluat&zL j 25)(45dx
X°+2x-3 X“+2x-3

5. Usepartial fractions to assist you in evaluating

@2 ax (o) [ 2>

X2 —=3x+2 2x? —3x+1

ome%iden

]

X
(x—a)(x—h)

6. The following requires knowledge ies. You will be guided.

(@) J‘cos2 X dx [Usecos2x =2¢0s” X

(b) jsin3xcosx dx [Use:si

ndB. Find the values oA andB.
(a[+b)® =a* +3a’b+3ab* + b* may be useful.]

(iii

isEuler’s formula?

B i0 4 oo _ 6 _ -6 _ _ _

(i) Usecosd = % andsinéd = % to derive the identity:
[

sin5xcos3x = Asin8x + Bsin2x for some values ok andB.
Find the values éfandB.

(d) (i) Wh

(i) EvaluatejsinchosBx dx .
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7. Trigonometric functions involved.Choose an appropriate substitution.]

(@) Isin xcos(cog)dx  (b) sz cos(* +e’)dx () Iﬂdx

3/cosx

(d) j tanx sed xdx [Letu = tanx andsec x =1+ tan’x may be useful.]

(e) jcosx sin®xdx  [Note thatosx sin® x = cosx (sinx)*.]

(@)

(d)

(€)

(@)

Integration by Parts.

I xe™dx (b) I X In x dx (c) I 0SX
Ixz cosxdx [You may need to carry out integrati pan an once.]
Ixs In xdx

[Some people may need to use.i
can solve this by using it oace nly.

graticyy p mhan once; see if you

Iex sinx dx
[You may not be r directlpaigh integration by parts.
Apply integrati i d you may seatmean; perhaps you

would then know how

J'(X _ Z)ezx+3 ,

(nby, Nov 2015)



