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Figure5.10. PROBABILITY MODELLING: Continuous Digribution Examples

The following problems provide an pportunity to practise working with the properties d continwus probability distri-
butions (or modds). A sdedion of he poblems will be dsaissd in dass youshaild try to olve the othes, remenbering
that the darity of the pesnation of your solution may be &, @ more, mportant than the fid ansver Also remember ©
give awy final numeiica ansver(s to an g@propriate number d significantfiguresin light of the gproimate naure d all
mahemaicd modelsof red phenomena.

Example 5.10.1: A continwbusrandom vaiale Y has the pobability dendty fundion kety ; O<ys<i
givenat he ight. fy=<kfyz : y>1
(@ Bvduatke the ongant k and find the.d.f. of Y. 0 - othemvise
() Nealy sketch the pd.f. of Y ’
(c) Evduae P(0.5<Y<2) and $ow this probebility on the gaph in (b).
(d) Findthe medanofY.

Example 5.10.2 A continwbusrandom vaialde V has the pobability dendy fundion _ (kv(-v ; 0O<vsil
givenat the ight. fy) = {O © othemise
(@ Evduake the ongant k and find the.d.f. of V/
(b) Neadly sketch the pd.f. and cd.f. of V/
(c) Bvduae A(0.2<V<0.6 and sow this probability on the two gaphs n (b).
(d) Findthe mean and sindad deviation of\/

Example 5.10.3. A continwbusrandom vaiale Z has the pobability dendty fundion kz? ; 0<z<1
givenat the ight. f@=4k@2-2 ; 1<z<2
(@ EBEvduatke the ongant k and find the.d.f. of Z. 0 - othemvise
(b) Nealy sketch the pd.f. and cd.f. of Z. ’
(©) Bvduake P(¥2<Z<1Y) and fiow this probability on the two gaphs i (b).
(d) Findthe mean and sindad deviation of Z.

Example 5.10.4: A continwbusrandom vaialde Y has the pobability dendty fundion _fky® o y=21
givenat the ight. fy = {O othemvise

(@ EBEvduake the ongant k and find the.d.f. of Y.

(b) Nedly sketch the pd.f.and cd.f.of Y

(©) Bvduae P(2<Y<3 ; Pr(Y>4 ; Pr(399<Ys<401).

(d) Findthe mean and the natan d Y.

(@ If posdble, find the sindad deviation ofY; comment briefly on what your calcubtionsindicae.

Example5.10.5: A continwousrandom vaiade T has the pobability dendty fundionf(t) = k-t ; -1<t<l
(@ BEvduake the ongant k and find the.d.f.of T.
(b) Nedly sketch the pd.f.and the od.f.of T
() Fndthe value of ¢ 8 tha Pr(-c<T<¢) =0.95.

Example 5.10.6; Find the mean andastdad deviation of he andom

- Y L Y LY .
z1-eY[L+L +L
variade Y whosec.d.f. is gven at he iight. Fy =1-e [24+ 52 ty+l 5 y=20

Example 5.10.7. A continwous random vaiabde Wwith the pd.f gven at he ight, kwn?1 ; w=xc
wheee ¢, n ad k ae postive ongants, 5 said to havea Pareb ds- fw) = {O
tribution; Pareto distibutins havebeen wsedto model the dstri-
bution of ircomeswhele c is he sibsigencewage
(@ BEvduake k @s a fadion of ¢ ad ) and find the d.f. of W
(b) Find the medan of the Raretodistribution.
() Fndthe mean and sindad deviation of he Rareto distibutin, induding the ondtionsunde which
they ae defined.

othewise

(cortinued weled)
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Answersto the poblenms overkeaf (but withoutgraphg are & follows:

Example5.10.1 (@ k=€ ; thecd.f of Yis: 0 . y<o0
(b) Fiyy=<1-e¥ ; 0<y<1
(© e*-55 Ho.4226. 1-1fey; y>1
(d) medan=In2H0.69a

Example510.22 (@ k=12 ; the cd.f of Vis: 0 © V<0
(b) FM=<v(6-8v+3v) ; 0<vs<l
(© 064. 1 ;ov>l
d EV)=04 ; s.dV)=02
Example5.10.3 (@ k=2 ; thecd.f o Zis: 0 240
27 ; 0<z<1
® FO =1} g
© 551 s(-7+122-37) ; 1<z=<2
@ E@ =11 ; s.d@2) =viz1050.3606. 1 , z>2
Example510.4 (@ k=2 ; thecdf dfYis: F(y = 0 y<i1
(b) 1-1fy? ; y=1
© % =018 ; & ; 0.000 625007 a3.
@ E(Y)=2 ; medan=v2 H1412.
(© The shndad deviation is urldined becau E(Y?) is infinite; this accurs beause.....
Example5.10.5. (@ k=2 ; thecd.fd Tis: 0 Cots
(b) FO =1i2+t@-t) ; -1<tsl
© ¢-3c+19=0, o tha: c0.81401352). 1 ; t>1

Example5.10.6: E(Y)=5 ; s.d(Y) =v5H2.234

Example5.107 @ k=nc" ; the cd.f of Wis: Fw) = {O ; w<c
(b) medan=c/Vz. 1- (&) ; w=c
(© EW) =%  (ddined for n>1)

s.dw) = - [L (ddined for n>2).
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