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Model Answer

1-A) P(AUB)=P(A)+(B) - P(A 1 B)
— P(A)+ (B)-P(AUB) = P(A I B)
— P(A) +(B)-P(AUB)< 1

1-B) We choose three-letters from four letters ( without order , without replacement)
= Using combination, we may compute the number ( N ) of all possible three-letter words as
N="4Cs;=4

1-C) We may use the Baye's theorem and combination, where,
The event A represents : drawing 4 black balls and 2 white balls
The event | represents : drawing the box /

The event Il represents : drawing the box //

P(IA) = P(ID)P(A/II) _ 12 *°C,°C, 1 °C,
P()P(A/D)+ PP/ 1/2 *°C,°C, / °C, +1/2 *'C,°C, / C,

= P(Il/A) = 0.677



2-A) The pdf function of the negative binomial distribution is

pl gt . x=0,1 2 3, ... )

f(x)=x+r—lcx
- - +r—1 r X r c x+r—1 X

= D 0= ""C pgt=p" Y C q
x=0 x=0

=p" [1+ rq+r(rijLl)q2+Wq3+ .......................................... j

=p" [1 + (-r)(—q) +%T_l)(—q)2 f e _;')(_r ~2) (—q)3 F ottt

= This leads to a binomial expansion with negative power

= Y f@=p" (1 -q)"=p" /p" =1
x=0

2-B) This is a geometric distribution:

f(x)zpqx , x=0 1 2, 3, ......... ,Wlth p=1/6 = q=5/6
1) (5)F
= — — N =0, 1, 2, 3, .........
= /&) @ @ *
1 5 x+1
= F(x)=1-¢"t'=1- [Ej , o x=0,1,2 3 ..

10
— P(X+1<10)= P(X <9)= F(9)=1- [gj = 0.838



2-C) Using the property: > > f(u,v)=1 = 0.25+0.25+0.25+a=1, we find that :

allu allv

a=0.25

Then, we may compute the marginal ( pdf*® ) of u v as:

u -5 -3 3 5
fu(u) 0.25 0.25 0.5

v 0 1 2 3
fu(v) 0.5 0 0.25 0.25

y= 3 uf,(u)=-50.25-3"0.25+3*0.5+5*0 = -0.5

all u

w, = Y vi,(v)=0"0.5+1*0+2*0.25+3*0.25 = 1.25

all u

EU) =Y Yuv f(u,v)=-52+0.25+3*3*0.25 = -0.25

allu allv

= COV(U,V)=EUV)= > D uv fu,v)-

allu allv

=-0.25+0.5*1.25 = 0.375
o, =EU*)—p, =12.75 and o, =E(V’)—u, = 1.688

covu,v) 0.375

- 0.08
o, o, 1275 +/1.688

= pU,V) =



3-A) E(UX2 —auX):GE(XZ)—G/,tE(X)zG[E(Xz)—/,tz] =co’=0"

3B) w=£EZ)= [ 2 f(2)dz= [ 2" exp(~z*/2)dz (Since the function is odd )

—0o0 —0o0

= [ Zexp(=z*/2)dz=0 = u{=0

—0o0

o /2

3-C) /,1=E[X]= .[xf(x)dx= .[xcos(x)dx
—0 - /2
/2
= Ixcos(x)dx=0:>uz0
- /2

To compute the median M, we may write:

Aj/!f(x)dle = Afcos(x)dx=l :>sin(x)M
—00 2 -m/2 2 h

= M=0

7/

=1
2

( Since the function is odd )

= sin(M)+sin(n/2)=1



4-A)  Plx< /J+Zzaa/\/;)=P(X_u ssz

o/\In
. | X-u .
Using the transformation Z = , we find that
o/\n
X-p
P <Z, |=P\Z<Z,, )=¢Z,,)=1-2a
(Etez s resz otz
4-B) f—lix —ilox =25.5 sz—#i(x —f)z—lf‘,(x ~25.5)>=10.5
n[:l 1 10121 1 : ’ (n_l)l:1 1 9121 i . .
= 5s=3.24

o isunknown and n is small and X ~ N(u, o) = use t-distribution

(Assuming u =25)

- P()?£26.417)=P(X_” < 26'417‘25j

s/Aln = 3247410
= Pl <1.383)=1-0.1= 0.9

(1-11) % confidence interval on u is ()?_tn—l,a/z s/~n, )7+tn_1’a/2 s/\/;)

= 95 % confidence interval on p is  (25.5—1y 05 3:24/4/10, 25.5+1y 45 3.24//10)

= (22.182, 27.818)

_ 2 _ 2
(1-11) % confidence interval on &> is (Z—I)S . 2(11—1)5‘
Ln-1,a/2 Ln-11-al2
S ()
= 95 % confidence interval on o is
o
2 (04
2
= (223, 592)
x’ x z’

n-11-a/2 n-1oa/2



5-A) o isunknown and n is smalland X ~ N(u, o) = using t-distribution, we may write:

5-B)

Hy: p=p,

H, @ usp,

N

N N N 53
P(t>_tn—1,a)=l_a-Dp(tﬁ>_tn—l,aﬁj DP[:“OH\/;>u0_tn—1,aﬁj=P(X>C)

Where, C is the required criteria = C=py,-1,_, ai
“Jn
We accept H, if X>C and reject H,if X<C

The given data:  p, =36, p,=34,0=152 «=0.05 p=0.1

The required sample size is

Since x=35 = x>C

2
[0 Zar2p =[1.52 (1.645+1.28)J2 -5
Ho — M 4 36-34 B
Hy: p=36
f(X)
H,: p<36
. . . ()
The required criteria, C=u, —z, —
1.52 ! N
= 36-1.645222 =34.88 : /
i |

— Decision : We accept H,, .

=|



¥
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6-A) A=(1,0) , B=(2,0)
C is the intersection of the two lines L1 and L3 = M
C=(4,1) E 5
D is the intersection of the two lines L1 and L2 = '3:
D=(2,3) 2
A B
E is the intersection of the two lines L2 and L4 =
E=(1,2)
We may construct the following table
Point A(1,0) B(2,0) C4,1) D(2,3) E(1,2)
Z=12x-4y 12 24 44 12 4
= z,.. =4 at point E=(1,2)
6-B) The objective functionis z =10 x + 5y
= Z = 10 X = 5y = 0 (1)
The constraintsare: — x+ y <1, x+ y <2, Where, x >0, y > 0.
Using the simplex method, the constraints are written in the form:
— X A Y A S = (2)
X A Y S = (3)

Using equations ( 1, 2 and 3), we may construct the following table to compute the z

pivot column
z xl y S1 S2 Solution | Ratio
z 1 -10 -5 0 0 0 -
S 0 -1 1 1 0 1 -1
S2 0 1 1 0 2 2
z 1 0 5 0 10 20 ----
S1 0 0 2 1 1 ----
X 0 1 1 0 1 ----

Note: Stop calculations in case of all coefficients in z are non-zero

= zis maximum = z__ =20

pivot row
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