MT1 Homework Problem Solutions: 7 — Dr A. J. Bevan

1)

1, = /x"e_“”dx

Integrate this by parts, taking u = 2™, so v’ = na"~

1 Ul —e
Hence
I, = —:c"e”‘“—l—n/:c"le:”dx
= —x"e*+nl,
So,
I; = —2%¢ " +3 [—xge_“” + 2 (—xe‘x — e_m)] +C
= —e° [x3+3x2+6x+6} +C
[4 mark(s)]
1/2
1
(v) = 1 / 1 + cos(mzx)dx
30
0
_ [x N sin(ﬁx)} 1/2
i 0

_ [(1 N sin(ﬂ/Z)) B <O—i— sin(O))}

2 s s

2
- 1+Z

70

[3 mark(s)]
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3)
r=2,0=0
A = / ydx,
x=0,0=m/4
d
d—z —  _9sind,
dx = —2sinfdd
0
A = =2 / sin? 0 d#,
0=m/4
0
= /cos(26’)—1d9,
0=m/4
(20 0
_ {sm( )_9} |
2 0=m/4
L.
= 7T/4—§sm(7r/2),
= 0.2854 (4d.p.).
4)
V = Vycos(wt+ ¢)
RMS = /(V?)
(27— )
w

— 2—‘/02 / C082 (wt + ¢) dt
m
—¢/w

[5 mark(s)]



MT1 Homework Problem Solutions: 7 — Dr A. J. Bevan

Recall that cos?§ =

SO

RMS

(

| —

€13 NI NI— N
r

(1 + cos(26)), so the integral is
27— )
cos®(wt + ¢) dt
—¢/w
(2r—¢)/w
1+ cos(2wt + 2¢) dt
—¢/w
[ sin(2wt + Zgb)} (@r=9)/w
+ -~ 7
2w

er-¢)

—¢/w

(2

: ( sin2(47r)

5]

[8 mark(s)]
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ii)
e

I = /1n|:p|dx

1

Let z =In|z], so 2/ = 1 and dx = zdz = e“dz.

[2 mark(s)]

(2)

which can be integrated by parts to give [In|z|dx = zIn|z| — z + C, so the

corresponding definite integral becomes

I = [zln|z|—z]]
= (elne—e)—(In1—1)
= 1

1

1 —2x
(y) = 1-0 /xe dx

0

which can be integrated by parts taking v = x and v = e~

[3 mark(s)]

2. 50 u' =1 and
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v=—e2*/2. Thus

2 4,
(8-
2 4 4
1 3e 2
T4 4

[4 mark(s)]



