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0. Practice questions

1. [Maximum mark: 16] [without GDC]
Find 11=j2xexdx, 12=J2xcosxdx : 13=j2xsinxdx, 14=J2x1nxdx



2.

[MAA 5.20] INTEGRATION BY PARTS

[Maximum mark: 10]  [without GDC]
Find 7, = j(sxz +4x+l)cosxdx, 1, = j(sx2 +4x+1)In xdx



3.

[MAA 5.20] INTEGRATION BY PARTS

[Maximum mark: 6] [without GDC]

Find 7= je“ cos2xdx by using integration by parts in two different ways:

METHOD A: by integrating ¢** first.



[MAA 5.20] INTEGRATION BY PARTS

[Maximum mark: 10]  [without GDC]

Let 1, = [xe'ds.

(@) Find I,. [2]
(b) Express /, interms of /, | by using integration by parts. [2]
(c) Find 7, I, and I, by using the recursive relation found above. Express the

results in the form 7 = p(x)e* +c¢, where p(x) is a polynomial. [6]



[MAA 5.20] INTEGRATION BY PARTS

[Maximum mark: 12]  [without GDC]
Consider [ :j4sinxcosxdx

(@) Find I by using

(i) the substitution u =sinx. (ii) the substitution u =cosx.
(iii) the double angle formula for sin26. (iv) integration by parts. [10]
(b) Explain the difference in the results. [2]



6.

[MAA 5.20] INTEGRATION BY PARTS

[Maximum mark: 12]  [without GDC]

1
Calculate the definite integral [ = J(Sx +2)e*dx
0

METHOD A: Find the definite integral first and then the definite (preferable!)



[MAA 5.20] INTEGRATION BY PARTS

A. Exam style questions (SHORT)

7.  [Maximum mark: 6] [without GDC]
Find j (0 cosd — 0)do.

8. [Maximum mark: 6] [without GDC]



9.

10.

[MAA 5.20] INTEGRATION BY PARTS

[Maximum mark: 6] [without GDC]
Find Iex cos xdx .

[Maximum mark: 6] [without GDC]
Find [ sin xdx .



[MAA 5.20] INTEGRATION BY PARTS

11*. [Maximum mark: 7] [without GDC]
Let f(x)=xlnx—x, x>0.

(@) Find f'(x).
(b) Using integration by parts, find J(lnx)zdx.

12. [Maximum mark: 6] [without GDC]
Find Iarctan xdx .



[MAA 5.20] INTEGRATION BY PARTS

13*. [Maximum mark: 6] [without GDC]
Find IZxarctan xdx .

14*. [Maximum mark: 6] [without GDC]

2
Find [ dx.
-



[MAA 5.20] INTEGRATION BY PARTS

15. [Maximum mark: 6] [with / without GDC]

(@) Use integration by parts to find J.x2 In xdx .

2
(b) Evaluate j ** In xdx
1

16. [Maximum mark: 5] [without GDC]

Calculate the exact value of Lexs In xdx



[MAA 5.20] INTEGRATION BY PARTS

17. [Maximum mark: 6] [without GDC]

3o

Show that jO? xsin 2xdx = R

18. [Maximum mark: 7] [without GDC]

Find Ioaarcsinxdx, O<axl.



[MAA 5.20] INTEGRATION BY PARTS

B. Exam style questions (LONG)

19. [Maximum mark: 14] [without GDC]
(@) Find I, =J.x” In xdx interms of n, where ne R, n=—1. [4]

(In x)"

X

(b) Find J, =j dx in terms of n, where ne R. 13]

(c) Hence find

() [Vxinxde, (i) Imdx, (i) j(m—x+(lnx)2de. [7]

X Xz X




[MAA 5.20] INTEGRATION BY PARTS

20. [Maximum mark: 16] [without GDC]
Let 4 = Ix” sinxdx and B, = Ix” cos xdx
(@) Find 4, and B,.
(b) Express A, interms of B, _, by using integration by parts.
(c) Express B, interms of A _, by using integration by parts.

(d) Hence express

(i) 4, intermsof 4, ,.
(i) B, intermsof B, _,.

(e) Find 4,, 4, and A, by using the results above.

(2]
(2]
(2]

(3]
(3]



[MAA 5.20] INTEGRATION BY PARTS




[MAA 5.20] INTEGRATION BY PARTS

21. [Maximum mark: 28] [without GDC]
Let 7, =[sin" xdx
(@) Find /;, and ,.
(b) Express I, interms of /,_, by using integration by parts.
(¢) Find 1,,1,,1,, I, by using the recursive relation found in (b).

1—cos2x

(d) Find 7,,1, by using the double angle formula sin” x = 5

(e) Find I,, I, by using the substitution u = cosx

(4]
(4]
(4]

(8]
(8]



[MAA 5.20] INTEGRATION BY PARTS




[MAA 5.20] INTEGRATION BY PARTS

NOTICE

The following table is from my lecture notes.

Please make sure that you are able to solve all the examples in column 2

and the theoretical questions in column 3.

ly e = [ X"sin(MAX)dlx

General Form Examples Theoretical Questions

l =Ix“exdx J.X"’e"dx) Express |, in terms of [,_,
o = [ x"€™dx [x?e>dx Hence find 15,1, ,1, ...
I, = [x"cosxdx

szcosxdx Express |, in terms of |, _,
[, = [ x"sinxdx
ly = [ X"COS(MX)dx

[x?coszxdx

[, = [ x"lnxdx

jxs nxdx , jm—fdx
X

j\/; (nxdx

Find a general formula for |,

l o = [ €*sin(mx)dx

jezxsim:Zxdx

Find a general formula for [,

l = [ € COS(MX)dx [e*sin2xdx
l, = JCOSMXdX _[COSZXdX Express |, in terms of |, _,
[, = [ sin"xdx [cos®xdx Hence find 1,1, and I, I,

o = [ Sin(n&)cos(mx)dx

j Sin2xcos3xdx

Find a general formula for [,

I, = [ x"arctanxdx
l, = [ x"aresinxdx

l, = [ x"arccosxdx

j arctanxdx , jxarctamxdx , _[xzarctamxdx

jarcsimxdx , f x> aresinxdx

l, = _[(hnx)" dx

I({nx)zdx ) J.({V\X)Z’d)(
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