Pr(AUB)NBUCN(CUD)]=1-Pr(ANB)UBUCU(CND)
= 1-Pr[BUCUD)
as AN Bisasubsetof B,and C U(CND)=QN(CUD)=CUD.Now
1-Pr[BUCUD)=Pr(BNCND)=0.79 x 0.17 x 0.45 = 6.0435%

STlo1]2]3]4
0 lec | 3¢ | 5¢ | 7¢ | 9¢c | 25¢
1 2¢ | 4¢ | 6¢ 0 0 12¢
2 3|0 0 0] 0] 3¢
a 0:4—10 6¢c | 7c | 11c | 7¢c | 9¢
b.
_ T4+22+21+36 43
Ha = 40 20
12469
Py = T30 T 20
7T4+44+63+144 43, 731
Var(X) = AP
ar(X) 10 (50)" = 200
12+ 12 9 ., 159
Var(Y) = — (=)=
ar(Y) 0 (50)" = 200
4412 43 9 227
Cov(X,Y) = —— . =_—2
ov(X,Y) 40 20 20 400
Answer: 997
=" — _0.6658
P = /731 159
C.
YIX=0[0[1]2
Pr g[8 13
Answer: 3
2.(1-2)-2=-1
( ) 5
a.
A, = 123x 2 —193
! 760
12
Ay = 123 x — =2.46
2 60
Answer:

(1+1.23)e 12 — (1 +2.46)e" > = 35.62%



2%
A=123x 2 =533
60

Answer: A
o 5.331
—5.33 _
e Z —= 38.46%
1=0
C.
3-2x533 = —7.66
2 x v/5.33 4.617
SST R BR BBR BBBR BBBBR BBBBBR
X |1 2 3 4 5 6
5 T 5 .4 T 5 4 3.7 5 4 .3 . 2.7 5 4 3 .21
Pr 1_72 12 3 1 12 117 10 12 11 710 9 12 11 19 9 8 12 11 1? 9 8
=1 = &6 = 18 = 73 =73
6 13
=Y ixPr(X=i)===1.625
J ; ( ) 3
6 13 455
Var(X) = — 2 xPr(X =4) = — =0.7899
ar(X) ;(z < )2 x Pr( i) 6

= 1.519
Var(X)3/2
6 13\4 .
(i — 1) x Pr(X =
O IS e ) NI
Var(X)?
a.
21N\ 1 B el = (30N 1, 5 g
Z(i)(éy(é) ‘L—Z<i>(g)’(g) —i = 36.74%
1=0 i=0
b.
4x6 = 24
V4 x6x5H 10.95

c. We know that P(z) = 2%(6 — 52)~%. The third derivative is 1442(36 + 90z +
2522)(6 — 52) ™7, evaluated at z = 1 yields 21, 744.

W=3X+Y -27




where X, Y and Z is the number of aces, face cards and spades, respectively.
5 5-3 5

BGX +Y -22) = 3.4 —2-7 = -19.23¢
112 310 13 13\52-5 77315
Var(3X +Y —27) = R A S R R A e U
ar(3X + ) 5<9 313 131311 61313)52—1 11492

implying that

77315
’LU: —:2. 4
Tw =\ Trggg — 20948

Losing more than $7 can happen only when we get 4 spades, no ace and no face card, of
we get 5 spades, no ace and up to 2 face cards. The probability is:

WO +E+ DO +EG) _ o e00%

(5)
7. ..
a. The first derivative of P(z) is
80 - (3+22)3
(7—2z2)°
evaluated at z = 1 yields the mean of % = 3.2. The second derivative evaluated at
z = 1yields % This implies
256 16 16
o= %+Ef(€)2:1.789

b. Expanding P(z) in Taylor series, the coefficients of 23 is: 23.20%

The expansion is of course done by Maple. Doing it ‘by hand’ takes a lot longer, but
it is still feasible:

(B+22)t 77 (1-22)7" =
7. (3444~33-(2z)%6~32-(2z)244~3-(22)3%.")~
(1+ G R4 () F2+ () (F9° 4 )
This implies that the answer is
T (3 () (R () (P63 2P (1) F 432

which evaluates to the same 23.20%. This is what students had to do in pre-Maple
days!



This note is for the ‘purists” who want to avoid using Maple entirely. This is how we can
evaluate the third derivative of 24(6 — 52)~* at z = 1, utilizing the following product rule:

(F-9)" =" g+3f" g +3f 9"+ f-g"
In our case, this yields
4-3-243-4-3-(—4)-(=5)+3-4-(—4)-(=5) - (=5)? +(—4) - (=5) - (—6) - (—5)* = 21, 744
Are not we lucky to have Maple!



