ECE302 Solution of Set #1 Fall 2002

2-4. (a) List of the 8 events:
FAF,NF, ,FEAFNF , FAF:nF , FnFnNF
FANF,AF, ,FANF,NF,, FAF,NF, , FNF nF
(b) FAF,NF ,FANFNF, FANFNF , FnFANF,,
ﬁl NF, N F
=S>F=FU(F,NF)

2-6.  For simplicity we shall ignore outcomes falling exactly on the lines, hence we use > or < only
rather than > or <.

10 R]+R2=21
11 A /
C B V'
R 10
D Y R, +R,=20
9
9 10 11

R;

(a) A={R, +R, >21}
B={(20< R, +R, <21)n (R, >10)}
C={(R +R,<20)n (R, >10)}
D ={(R, +R, <20)N (R, <10)}
E={(R +R, >20)n (R, <10)}
(b) (CuUD)={R, +R, <20}
(BUE)={20< R, +R, <21}
1x1
Areaboundby4 _ o 1

©  PA)= =25 =
Areaof square  2x2 8
222
pcupy=-2_-1
2x 2

(d) {R,+R, <21} = 4 (see first line in a.)
{(R,+R, <21)" (R, >10)}=BUC (see 2" & 3rd line in a.)
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27. A={0<E<10L,B={9<E<19),C={19<E<20},D={8<E<16})

19

) AUB={0<£<19) PAUB) = =095
b)) (AUBUC)={0<E<201=S P(AUBUC)=1
© (AnB)={8<£<10} P(AmB):z—zozo.l
d (A4UB)AD=D P(D):%:OA
€ (AuD)={8<&<10} P(AuD):z—zozo.l

63) (AUB)N(DUC)={8<£L19) P{(AuB)m(DuC)}:%:O.SS
(2) (ANB)UC={8<&E<100r19 <& <20}

P{(AmB)uC}:%zo.ls

= 10 1
(h) A={10< & <20} P(A)_%_E
. — 1
(1) (AUB)={19<&£<20)=C P{(AuB)}=2—0=0.05

G)  (ANB)={&<8(or)10< & <20}

AR By = 310

=0.9=1-P(AN B)

2-8.  Total number of components = 325

Resistors (A) = 200, Capacitors (B) = 100, Inductors (C) = 25
High tolerance (D) = 210, Low tolerance (E) = 115

P4y =22 _ 06154 P8y =2 _ 03077
325 325
P(C) =22 = 0.0769 PD) =220 _ 06462
325 325
P(E) :;172=03538=1—P(D) P(A) + P(B) + P(C) = 1
120

P(AN D)= 25 =0.3692 = Component is a resistor of high tolerance

80
P(ANE)= 325 0.2462 = Component is a resistor of low tolerance

P(A4)=P(AN D)+ P(ANE)



75
P(BN D)= 325 =0.2308 = Capacitor of high tolerance

P(BNE)= 32755 =0.0769 = Capacitor of low tolerance

P(B)=P(BND)+P(BNE)
P(CN D)= 31755 =0.0461 = Inductor of high tolerance

P(CNE)= % =0.0308 = Inductor of low tolerance

P(C)=P(CND)+P(CNE)
P(AUB)=P(A)+ P(B)=0.9231= g = Resistor or Capacitor

P{(AuB)mD}=P(AmD)+P(BmD):0.6OOO=;9T§ —

Either resistor or capacitor of high tolerance

2-99. P(F,NF,NF;)=0.002

P{(F, "F,)NF}=0.018

P{(F,UF,)nF,} =0.008

Let F;, "F, =4
We have P(AN F;)=0.002 P(ANF)=0.018
A=(ANF)U(ANF)= P(4A)=P(ANF,)+ P(AN F1)=0.02
Since A is given as a union of mutually exclusive events that include the entire space S.

S P(F,NF,) =P(4)=0.02 (from the definition of A).

A=(F,nF,) =F,UF, byDeMorgan’s Law.

Hence we have P{(F,U F,) N F,} =0.008 but this is the same as P(AN F,) = 0.008

We also have from P(F; N F, " F;)=0.002=P(ANF))

Hence, since A and A are mutually exclusive and span the entire space, we have

F =(FNA)U(F,nA) P(F)=P(F nA)+P(F,nA4)=0.008+002=0.01
We cannot find P(F,) or P(F})since no information is provided involving each of the events F, and F;
separately. We can find P(F) since

P(F)=P(F, v A)=P(F)+ P(A)—P(ANn F,)=0.01+0.02 -0.002 =0.028



