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1 MT1 Homework Problem Solutions: 2

1)
i) [acos(rz)dx = ¢sin(rx) + C
[1 mark(s)]
i) [Le™dx = ™ 4+ C
[1 mark(s)]
iii) [z cos(mz)dx; let u =z, so v = * sin(mz)
x 1 :
/xcos(mz)dx = —sin(mz) — —/sm(mz)dx
T T
1
= % sin(mz) + — cos(mz) + C
[3 mark(s)]
iv)
sin(mx)
tan(mx)dx = dx
cos(mx)
let u = cos(mz)
du _
so — = —msin(7x)
dx
/ sin(mz) P 1 [du
cos(mx) T) u
- ! In | cos(mzx)| + C
T
[3 mark(s)]

2) Integrate e™ cos(mz) with respect to x, by parts. Let u = €™, v/ =

cos(mz), so u' = we™ and v = sin(wx) /7

e™ sin(mz)
77

/e” cos(mr)dx = —/e” sin(mz)dx

where we can integrate e™ sin(7x) taking u = €™, v’ = sin(wz), so u’ = we™
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and v = — cos(mx) /7
/e” cos(rz)dx = e"sin(rx) [ €™ cos(mx) crlec
T 7r
/e” cos(mz)dx = ‘ [sm(ch) - cos(n)] +C
T

[4 mark(s)]

3) Integrate the following.
i) xIn|z|. Let u =2, v =Inz,so v =1and v = zln|z| — x.

/xln|x\dx = x21n|x\—x2—[—l—/xdx

2?In|z| 22
= -——+C
2 4 +
[2 mark(s)]
ii) sin®(z — 7/6) = 1 [1 — cos(2z — 7/3)], so
1 1 1.
3 [1 — cos(2x — 7w/3)|dx = 3 x—581n(2x—7r/3) +C
[2 mark(s)]
iii) xsin(mx); let uw = x, so v/ = 1, v’ = sin(nzx), and v = — cos(wx) /7, so
1
/xsin(wx)dx = _zeos(mz) + —/cos(mc)dx
7r 7r
x cos(mx sin(mx
_ _reostm) | snlnr)
T T
[2 mark(s)]
4) Evaluate [ mdx. We can separate the quotient into partial frac-
tions as follows:
1 A N B
(z—1)2x+1)  x-1 2z+1

A2z + 1)+ B(z — 1)
(x—1)(2z+1)
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so A=1/3 and B = —-2/3. So

dx

1
/ (x—1)(2x+1)

1 1 1 2
g/x—ldx_§/2x+ldx

1 1
gln\x—l\—§1n|2x+1\+0

[4 mark(s)]
5) Evaluate
i) [ cos® zdx; recall that cos® z = 1(1 + cos 2z), so

0
[ [ "
/COSQZEdX = —|r+ =sin2zx

2 |" "2 .
0

o
o2
[2 mark(s)]
1/2
ii) [ zsinmrdx
0
1/2
/xsin(mc)dx _ _ wcos(mx) sin(72r:c) 12
7T 7T 0
0
sin(m/2)
R
1
T

[2 mark(s)]
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6)
/emdx = [—e’ﬂ;m
: = [0+1]
=1

[2 mark(s)]



