Stat 345 Solutions - Practice Exam II

1. (a) X ~ Geometric(p = .98) so p(x) = (0.02)*710.98, z =1,2,...

(b) p(1) = 1(0.98) = .98: p(2) = 0.02(0.98) = 0.0196;
p(2) = (0.02)2(0.98) = 0.000392
(c) B(X)=1= gk =102

(d) Now X ~ Negative Binomial(r =2,p = 0.98) and E(X) = © = Gox = 2.04

(a) X ~ Binomial(n = 6,p = 0.98) so p(z) = (°)(0.02)5-%(0.98)*, = 0,1,...,6
(b) E(X) =np=6(0.98) = 5.88

(c) P(X =0) = ({)(0.02)°(0.98)° = (0.02)® = 0.000000000064

(d) p(X < 2) = p(0) + p(1) = 0.000000000064 + 0.000000018816 = 0.00000001888
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3. (a) X ~ Hypergeometric(N =20, K = 5,n = 10) so p(z) = M; x=0,1,2,3,4,5
E

(%)
(b) E(X) =105 =3

(c) After cancelling, p(0) = 3705+ = 0.0162539;
P(X < 5) =1 since there are only 5 white balls.

4. (a) X ~ Poisson(A = 2), so p(z) = %; xr=0,1,2,...
(b) p(0) = e~ = 0.1353
(c) E(X)=2
(d) P(X >0)=1—p(0=1—0.1353 = 0.8647
5. (a) P(X >3) = [;72e*de = —e |3 =04 ¢ 5 = 0.00248
(b) P(3 < X < 4) = ['2e%da = —e 2|} = —¢8 4 ¢ = 0.00248 — 0.00034 =
0.00214
() P(X <z) = [f2dw = —e®™[f =1-e¥=1=e*=9=z=

—In(.9)/2 = 0.0527



(b) E(X)=-32=0,and V(X) = §; =3
c) Pre<X<z)=["tdw=%* =2=08=2=16
T 4 41—z

5 =

7. (a) B(X)= fol 33dr = 3, B(X?) = fol 3atdr =2, V(X) = 80 80

[S[Y

— (32 = 48—45 _ 3

(b) P(X >05) = [, 32%dw =2}, =11 =1
P(0.25 < X < 0.75) = 09'2755 3tdr =R =8 - =2 =2
0 <0
(c) Fz) =4 2* 0<z<1
1 z>1

8. (a) P(X >317) =P(£52 > 330 = p(Z > 0.85) = 0.197662

(b) P(29.3 < X < 33.5) = P(2330 < X80 8380) — p(—0.35 < Z < 1.75) =

0.959941 — 0.363169 = 0.596772
(c) P(X < 25.5) = P(X53 < 25230 — p(7 < —2.25) = 0.012224

(d) ?i(é%<x):.99@P(¥<IT”)<:>P(Z<””T”):.99<:>”JT?“’:2.33<:>$:

9. Let T' = time for one individual to be served. Then f(t) = 6:/4; t>0. P(T<3)=

1—e%* = 0.528 If X = number of days served under 3 minutes in the next 6 days, then
X ~ binomial(n = 6,p = 0.528), and P(X = 4) = ($)(0.472)%(0.528)* = 0.259723



10.

11.

(a) X ~ Geometric(p = 0.2) so p(z) =0.8°71-0.2; x =1,2,....

(b) E(X)=55=5

(c) p(3) =0.82-0.2=10.128

(a) X ~ binomial(n = 20,p = 0.2), so p(z) = (*)0.82°2.0.2%; 2 =0,1,2,...
(b) E(X)=20(.2) — 4

(¢) P(X = 20) = 0.220 = 0.00000000000001048576

(d) P(X =0) = 0.8%0 = 0.01153

(e) P(X < 2) = p(0) + p(1) + p(2) = 0.206085
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