Mathematics Higher Level for the IB Diploma

O/
Self-assessment answers: 19 Further integration methods %e 18 oR°

l.u=x-1 = du=dx

j.xzx/ﬁdx=j.(u+l)2\/adu

3 31
= fu2+2u2+u2du

21 45 o3
=—u?+—-u?+=u?+c
7 5 3

2 , 4 2 3
=(7(x—1) +g(x—1)+§j(x—1)2 +C [5 marks]

2. Using integration by parts:

er’”dx =Xy lje’”dx
3 3

_—69 (3x+1) [5 marks]

m
5 [& =[éln(1+2x)} —tn/I+2m =3

0 1+2X 0

= m= %(e -1 [5 marks]
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-4 1 -4 1
4, fﬁ} 5 dx =J:3 5
X" +6X+10 (x+3)" +1
Using substitution U = X + 3:

When x=—4,u=—1; when x=-3,u=0; du=dx

-4 1 -1 1
dx = du
j—3x2+6x+10 jo u®+1

= [arctanu];1
__T
4
5. (a) Letu=cosX, then du=—sin x dx.
sin X 1
So, ftanxdx=f dx=—j—du
cos X u
=-—Inju| +c¢C
=—In|cos X| + C
=In|sec x| + C

(b) j:/3tan3 X dx =.f:/3tan X (5602 X— 1) dx

/3 )
:.[o tan Xsec” X — tan X dx

1 /3
= [—sec2 X— 1n|sec Xq
2 0

=2—l—1n2
2

=——In2

[6 marks]

[9 marks]
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