Outline Solutionsto Tutorial Sheet 6

1. (i) For apdf we require j f(x)dx =1
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(i) E(X) = [xf(x)dx= [x0.5xdx=05| — | =1.333
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i) F(x)= | f(X)dx=0.5|xdx = 0.5—
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Thusthecdf is F(x) = Xz 0<x<2
1 X>2

The median isthe value msuch that p(x < m) = F(m) :%
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Thus we need m such that mT = % Hence the median mis \/E =1414

(iv) Note that the mean (1.333) is less than the median (1.414). Thisisto be expected since the
shape of the distribution is negatively skew.



2. E(X)= [xf(xax=[x 5 |dx=2[x?dx=2 -~ | =(0)~2(~1)=2microns
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Thus 17.4% of particleswill get through thefilter.
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3. () p(X >05)=1-p(X <05) =1~ [xdx=0.875
0
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(i) p(X <15) = J'xdx+ j(z— x)dx = 0.875
0 1

(iii) p(0.5< X <1.5) = p(X <1.5) - p(X <0.5) = 0.875— (1-0.875) = 0.75
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(iv) F(x) = )

-(X*—4x+2)/2 1<x<2

1 otherwise

+

Wik
wiN
I
H

(V)E(X) = o]x.f (x)dx = ]'x.xdx+ 2J'x.(2— X)dx =

A sketch of the pdf showsit to be atriangular distribution symmetrical about X=1.
Hence the mean (and the median and the mode) will be 1.

4. (i) Since F(x) = p(X < x) = 1-exp(-x?/16) it follows that p(X>X) = exp(-x*/16)
Hence p(X>4) = exp(-16/16) = €' = 0.368

(it) Werequire the height of the wall, h, such that p(X>h) = 0.02
_n?
Hence, werequire e ¢ =0.02
2

Solving this gives 2—6 =-log,(0.02) = 3.9120
So the required height of the wall is v16x3.9120 = 7.912 meters.
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