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a) i) J-sin(nx)dx =[

J.sin(nx)dx ~ %[sin(um) 4 oot sin(uy)]

1)[0 87932 +...+0.78823]~ 0.7905

b) i) Integration by parts once gives

e > sin(x)dx = [—e’” cos(x)]: —~ J'Ze’zx cos(x)dx =1— J'Ze’zx cos(x)dx
0 0
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Integrating by parts again gives

Ie‘“ sin(x)dx =1- J'Ze‘z" cos(x)dx
0

0

:1—[[—2 *sin x)] J'4e sm(x)dx]

=1—4je-2X sin(x)dx

0
We now know that _[e‘zx sin(x)dx =1- 4Je‘2X sin(x)dx hence
0 0

5je‘2X sin(x)dx =1 so Je‘zx sin(x)dx =0.2.
0

0

i) The change of variable y=1-e *gives x=-In(1-y) and hence
dy
24
dx Y
w (~In(-uy)) qim(_ _ —2(=In(1-uyq))
fe‘zxsin(x)dx~i sin(-In(1-u,) € sin(—In(1- U10)}
10 1-u, 1-u,,

i[O 30048 +...+0.23784] ~ 0.2503
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ii)

1

E(X) = dex - {’ﬂ ~0.5.

0

(Alternatively, you could reason that as it is uniformly distributed

between 0 and 1, then the expectation has to be the midpoint i.e. 0.5)
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P[O.S——sXsO.5+—j= I f(x) dx =1 (since 0.5+——>1)
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The bounds from ChebysheVv’s Inequality tell us that

P(O.5 —i <X<0.5 +i] >1 —3i2 :% which is less than the true
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value from part ii).



