PHAS1245: Problem Sheet 3 - Solutions

1. One way is to write cos? z = (1 + cos 2x)/2 and then
9 1 1 L.
/cos rdr = —/(1+cos2x)dx= — |z 4+ =sin2z ) .
2 2 2
The other is to use integration by parts:
I= /costdac = /cosxd(sinx) = coszsinz — /sinxd(cosa:)
L. . o L. 2 L.
= §s1n2x+/s1n rdr = §s1n2x+/(1 —cos“z)dr = §s1n2x+x—l

1 1 1
$2I:§sin2x+x=>I:§(x+§sin2x> .

2. By applying twice the double angle formula we get:
4 2 y2_ 1 2 1 1
cos” x = (cos® )" = Z(l + cos2z)” = 2 1+ 2cos2x + 5(1 + cosdx)| .

Hence

/c0s4 dx_/<§+0052x+cos4a:>_3_x+sin2x+sin4x
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3. We saw in the lectures that we can write

x3 1 27

Grne—3 Pty T ieog
Hence
1 27 72 1 27
I= ((:v—i—?) + ot 1) 4(06_3)) dr = E—i—?x—i—zln(:r—i—l)—kzln(x—?))

4. Integration by parts:
/lnxdx =zlnz — /xd(lnx) =zlnz—z=z(lnx —1)
For the second integral, again integrate by parts:

/(lna:)2 dr = z(Inx)® — /x(2 lnfc)l dz = z(Inx)® — Q/Inx dzx

X

and using the previous result

/(ln r)?dz = x(Inz)®> — 2z(lnz — 1).

5. Substituting v = —ax? = du = —2azx dz, we have

1 1 2
I = __/ ud — _ o
2a ¢ au 2ae



6. Starting from the previous integral and doing integration by parts

2

2 2
/:L'e_‘”2 dx = /e_’”? d(%) =L gaa® _ / % d(e ")

2
Now d(e’“‘”z) = —2aze %" dz, and, using also the result from the previous
exercise, we get
1 2 372 2 3 _ax?
——e W = —e +/xae “dx
2a 2

%) N 1 72 o o0 1
= a/ e 9 dy = |- a8’ _ T _gmas’ = / e dy = —
0 2 0 0 2a2



