STAT 345 - Summer, 2005 - Practice Exam 2
BASED ON SECTIONS: 3.5 — 3.9, 4.1 — 4.7, 4.9, 5.1, 5.5, 5.7

1. (a) X ~ Geom(0.98)
(b) P(X =1) = f(1) = (0.02)"-1(0.98) = 0.98
(¢) P(X <2) = f(1)+ f(2) = 0.98 + (0.02)(0.98) = 0.9996
(d) P(X >2)=1—P(X <2)=1-0.9996 = 0.0004

(e) E(X) = 565 = 1.02 bottles

(f) If Y = the number filled until 2 are within tolerance then Y ~

NegativeBin(2,0.98) and E(Y)) = 535 = 2.04 bottles

2. (a) X ~ Bin(6,0.98)
(b) E(X)=np=16(0.98) = 5.88 bottles

(c) P(X=0)= ( g ) 0.98°(0.02)% = 6.4 x 1071

6

(d) P(X <1)=P(X =0)+P(X =1) = 6.4x 10—11+< .

) 0.98(0.02)° =
1.89 x 1078

3. (a) X ~ Hypergeometric(20,5,10)

K 5 :
(b) E(X) = n = 10% = 2.5 white balls

() P(X =0)=0.0163

(d) {0,1,2,3,4,5}

4 () P(X>3)=1-P(X <3)=1-P(X <2)=1— f(0) - f(1) —
—A)0 -y 1 —-A)2
f(2):1—emA —ellA —ezlA = 0.0803 with \ = 1.




(b) Yes, as there is only an 8% chance of seeing three or more arrivals

per minute.

5. X ~ Bin(3,0.5) = f(z) = ( i ) 0.57(0.5)* ", 2 =0,1,2,3
=

oaw»—to‘x
o
w
\]
ot

0 x <0
0.125 0<x <1
= Fz)=4¢ 05 1<z<2
0875 2<z<3
1 3<zx

For a graph, see class notes.

6. (a) P(X>3)= / T e dr = e
3

:" — 6 = 0.0025

3

4
(b) P(3 < X< 4) :/ 2e_2$dx — _e—2;r 4 _
3

(c) PX<x)=1-e2=0.1
= 0.9=e% = In(0.9) = —22 =z = 202 = 0,0527

(d) See class notes.

(e) F(z) =P(X <z)= /x 2e % dt = —e % z =1l—e®
0

0 z <0
:>F<.Z'>_{ 1—672% >0

7 (a) f(x):2_1(_2):i,—2§x§2
(b) E<x>:a—2i—b:—22+2:0
-0 (2P _16_4
Varl) ="~ =" ~1 "3

—e % +e%=0.0021



(c) P(—x<X<x):—:g:0.8:>x:1.6
2 e’ e’ ? 2 )
(d) E(&):/ Cdr= S| = (P —e?)=1813
2 4 4 |2
2 2 S12 8 -8 4
EX2:/ R S . e
() EXO) = | o= =7 | "5 123

Note that Var(X) = E(X?) — [E(X)]? = BE(X?) as E(X) =
0= E(X? =Var(X) = 3

1 411 3
a) B(X :/ sidr= T 1| =2 =075
(@) B = [ 75,3
1 5
E(X2):/ setdr— TL 2% g6
0 531l 5
=>Var(X)—E(X2)—[E(X)]2—3—[3]2—3—00375
B 5 4] 80

(b) E(10X) = 10B(X) = 10(0.75) = 7.5
Var(10X) = 100Var(X) = 100(0.0375) = 3.75

1 1 1 7
- 2, .3 42t
(¢) P(X>05)= | 3dv= u =1 g =5 =087

0.75
(d) P(025 < X < 0.75) = / 3atde = 20| = (0.75)° —
(0.25)% = 0.40625 o

(e) / st2dt = % | =2
0 0

0 <0
=Fx)=¢{ 2> 0<x<1
1 1<z

(b) E(3X: +2X3) = 3E(X,) + 2E(X3) = 6 + 20 = 26

(c) Var(Xi+Xo+X3) = Var(Xy)+Var(Xe)+Var(Xs) = 14443 =8
as the RVs are independent.

(d) Var(3X; +2X3) =9War(X,) +4Var(X3) =9+ 12 =21
(e) Var(4(Xe+ X3)) = 16(Var(Xy) + Var(Xs)) = (16)(7) = 112
(f) Var(2X; —5X3) = 4Var(Xy) +25Var(X;) = 79



(2)

E(2X, —5X3) = 2B(X;) — 5E(X3) =4 — 50 = —46

10. X ~ N(u,02) = N(30,4)

(a)

(b)

31.7 - 30

P(X > 31.7) = P<Z> )

20%

) — P(Z > 0.85) = 01977 ~

29.3 — 30 33.5 — 30
P(29.3<X<33.5):P<2<Z<2

Z < 1.75) = 0.5968 =~ 60%

) = P(—0.35 <

25.5 —
P(X <255) = P (2 < 55230) — P(Z < —2.25) = 0.0122 ~
1.2%
. x—30
Find x such that P(X <z) =0.99 & P (Z < ) =0.99 =

r =30 = 2.326 because the area to the left of z = 2.326 is 0.99

for Z ~ N(0,1) = x = 34.652 cm.

X = length of time in minutes until a randomly selected individual
is served at a cafeteria

1 1
XNE:Up()\):>E(X):X:4 min:>)\:Z:()25:>f(:c):

0.25e70%5% 2 >0

P(served in less than 3 minutes) = P(X < 3) = 1 — e(702)0) =
0.5276

Let Y = the number of days out of the next 6 that a randomly
selected person is served in less than 3 minutes. That is, Y counts
the number of successes out of 6 where a success is being served
in less than three minutes and the probability of a success is
P(served in less than 3 minutes) = 0.5276 from part (a). =
Y ~ Bin(6,0.5276) = the probability of being served in 4 of the

next 6 days is P(Y = 4) = ( i ) 0.5276(1 — 0.5276)2 = 0.2594



