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Figure 5.10. PRO BABILITY MOD ELLING: Cont inuous Distr ibution Examp l es

The fol low ing problems provide an oppor tun ity to pract ise wor king wit h the pro per ties of con tin uou sprobability dis tri-
bution s(o r models). A sele ction of the problems wil l be dis cus s ed in class; yoush ould try to sol ve theoth ers, rem embering
that the clarity of the pre sen tat ion of your sol ution may be as, or more, impor tant than the final answe r. Als o remember to
give any final nume rical answe r(s) to an appro priat enumber of sig n ific a n tfig ure s in lig ht of the approxi mat enature of all
mathem atical model sof real phenomena .

Example 5.10.1: A con tin uou srandom variableY has the probability den sity fun ction
give nat the rig ht.
(a) Evalu ate the con stant k and find the c.d.f. of Y.
(b) Neatly ske tch the p.d.f. of Y.
(c) Evalu ate Pr(0. 5<Y≤ 2) and show this probability on the graph in (b) .
(d) Fin d the media nof Y.

f(y) =
ke1−y ; 0 < y ≤1

k/y2 ; y >1

0 ; ot he rwise

Example 5.10.2: A con tin uou srandom variableV has the probability den sity fun ction
give nat the rig ht.
(a) Evalu ate the con stant k and find the c.d.f. of V.
(b) Neatly ske tch the p.d.f. and c.d.f. of V.
(c) Evalu ate Pr(0. 2<V ≤ 0.6) and show this probability on the two graphs in (b) .
(d) Fin d the mean and standard dev iat ion ofV.

f(v) =
kv(1−v)2 ; 0 < v ≤1

0 ; ot he rwise

Example 5.10.3: A con tin uou srandom variable Z has the probability den sity fun ction
give nat the rig ht.
(a) Evalu ate the con stant k and find the c.d.f. of Z.
(b) Neatly ske tch the p.d.f. and c.d.f. of Z.
(c) Evalu ate Pr(½< Z ≤ 1½) and show this probability on the two graphs in (b) .
(d) Fin d the mean and standard dev iat ion ofZ.

f(z) =
kz2 ; 0 < z≤1

k(2−z) ; 1< z≤ 2

0 ; ot he rwise

Example 5.10.4: A con tin uou srandom variableY has the probability den sity fun ction
give nat the rig ht.
(a) Evalu ate the con stant k and find the c.d.f. of Y.
(b) Neatly ske tch the p.d.f. and c.d.f. of Y.
(c) Evalu ate Pr(2 <Y≤ 3) ; Pr(Y> 4) ; Pr(3.99<Y≤ 4.01).
(d) Fin d the mean and the median of Y.
(e) If pos sible, find the standard dev iat ion ofY; com ment brief ly on what your calc u lat ion sin d i c ate.

f(y) =
ky−3 ; y ≥1

0 ; ot he rwise

Example 5.10.5: A con tin uou srandom variable T has the probability den sity fun ction f(t) = k(1− t2) ; −1< t ≤1.
(a) Evalu ate the con stant k and find the c.d.f. of T.
(b) Neatly ske tch the p.d.f. and the c.d.f. of T.
(c) Fin d the value of c so that Pr(−c <T≤ c) =0.95.

Example 5.10.6: Find the mean and standard dev iat ion of the random
variableY whos ec.d.f. is giv en at the rig ht. F(y) =1−e−y[ y4

24
+ y3

6
+ y2

2
+ y +1] ; y ≥ 0

Example 5.10.7: A con tin uou srandom variable Wwith the p.d.f. giv en at the rig ht,
where c, n and k are posit ive con stants, is said to hav ea Pa reto dis-
tr ibutio n; Paret o dist rib u t ions hav ebeen use dto model the dist ri-
bution of inco m e s ,where c is the subsi stenc ewa g e.
(a) Evalu ate k (as a function of c and n) and find the c.d.f. of W.
(b) Fin d the media nof the Paret odist rib u t ion.
(c) Fin d the mean and standard dev iat ion of the Paret odist rib u t ion, inclu ding the con d ition sun d er which

they are defi ned .

f(w) =
kw−n−1 ; w ≥ c

0 ; ot he rwise
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Answer sto the problems ove r leaf(but withou tgraphs) are as fol low s :

Example 5.10.1: (a) k = e−1 ; the c.d.f. of Y is:

(b)

(c) e−½− 1
2e −−∼ 0.4226.

(d) media n = ln 2−−∼ 0.6931.

F(y) =

0 ; y ≤ 0

1− e−y ; 0 < y ≤1

1−1/ey ; y >1

Example 5.10.2: (a) k =12 ;  the c.d.f. of V is:

(b)

(c) 0.64.

(d) E(V) = 0.4 ; s. d .(V) = 0.2.

F(v) =
0 ; v ≤ 0

v2(6 −8v +3v2) ; 0 < v ≤1

1 ; v >1

Example 5.10.3: (a) k = 6
5 ; the c.d.f. of Z is:

(b)

(c) 4
5

(d) E(Z) =1.1 ; s. d .(Z) = √13/10−−∼ 0. 3606.

F(z) =

0 ; z≤ 0
2
5z3 ; 0 < z≤1
1
5(−7+12z−3z2) ; 1< z≤ 2

1 ; z > 2

Example 5.10.4: (a) k = 2  ; the c.d.f. of Y is:

(b)

(c) 5
36 = 0.1 38

.
; 1

16 ; 0.000 625(007 813).

(d) E(Y) = 2  ; me dian =√2 −−∼ 1.41 42.

(e) The standard dev iat ion is undefin ed becau seE(Y2) is infinit e; this occurs becaus e.....

F(y) =
0 ; y <1

1−1/y2 ; y ≥1

Example 5.10.5: (a) k = 3
4 ; the c.d.f. of T is:

(b)

(c) c3 − 3c +1.9 = 0, so that: c −−∼ 0.811(401 352).

F(t) =
0 ; t ≤ −1
1
4[2+ t(3− t2)] ; −1< t ≤1.

1 ; t >1

Example 5.10.6: E(Y) = 5  ; s. d .(Y) = √5 −−∼ 2. 2361.

Example 5.10.7: (a) k = ncn ; the c.d.f. of W is:

(b) media n= c/n√2.

(c) E(W) = nc
n−1 (d efin ed for n>1);

s. d .(W) = c
n−1

n
n − 2 (d efin ed for n> 2).

F(w) =
0 ; w < c

1− (c
w)

n ; w ≥ c

√
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