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Answer of Q1 (20 Marks)
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Answer of Q2

a) From the given data we find that:

P(D,)=P(G,)=5/10=1/2 u
P(D,/D,)=5/10=1/2, P(D,/G,)=4/10=2/5
P(Dz): P(DZ/Dl) P(Dl)+P(D2/Gl) P(Gl) ?/ ...............................
=1/ 2)(1/2) + 1/ 2)(2/5) = 0.45 b

(2Marks)

Note that the required probability isP(A/D,) . Where A is the deffective circuit that

drawn from Box2 isthe same circuit that drawn from Box1

Then wefind that:

P(A) = P(A/D,) P(D,) + P(A/G,) P(G))u

=(1/10)(1/2) +(0)(2/2) =1/20

Then therequired probability may be written as
P(AGD,) _ P(A)

P(A/D,) = BBy T P(D] (1 Mark)

[P(AID,) =19 @011 ... (1 Mark)

b) Assumethat face number =i and its pobability = ci

6
é ki=1 P c=1/21. Then, the face of number 6 will appear in one tosswith
i=1

probability P=6/21=2/7 ......cccooiii e (1 Mark)
Tossing the die 9 times, yields a binomial distribution with

g=1- p=5/7,n=9, U

p(X)="CX pan'XZQCX (2/7)X(5/7)9_X ............................................... (1 Marks)
Theprobrbility that the face of number 6 will appear at least twiceis
9 8
®0 B0
P(X32)=1- P(X£1)=1- p(0)- p(1)=1- ¢o+ - 9¢o¢o+ ... 2 Mark)
elg el®lg
PX 3 2) S 0777 | oo (1 Mark)
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Answer of Q3

a)
0.616 i
P[(X <0.616)C (X >0.333)]= § 30x% (1- x)2dx i
0.333 [}
0616 . 4 ?/ .............
=30 o (x"-2x"+x")dx :
0.333 b
A < 0.616 U
e .3 4 5U .
=306X . X X g i
€3 2 54U i
€ Up.333 VERIRIERRTRIPPRS
€ 616° 4 50 € aan3 4 su T
_ 6616 616" 616°0 €333 333’ 3t
¢ 3 2 50 ¢ 3 2 5 G i
e e Q p

[P[(X <0.616) C (X >0.333)] = 0.500

b)

E((X+m)2- rr}):E(x2+2nx +n? - @):
= g(x?)+3n? - (E(x?)- n?)=ant

E(x?)+2mE(X)+n? - m, i

- ¥

¥ 1 1 ..
m= ¢ x f(x)dx=30p x* (1- x)?dx=30p ?(3 - 2x* + x5 Qx
2
0 0

5 6u
S2X 4 Xy _30‘?£_ 2,101

60 €2 5 6l 2
Uy

30"—
4

D:D> (D> (D~

b E((X+m) @)

-l>|-l>

(2 Marks)

(2 Marks)

(1 Mark)

...(2Marks)

(2 Marks)

(1 Mark)
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Answer of Q4

a) Using the given table, we may construct the following table

x,y) @5 | L8 | (11| B35 | 38 | (319
p(X, ) 005 | 008 | 012 | 015 | 024 | 0.36
Px(X) Pr(Y) 005 | 008 | 012 | 015 | 024 | 0.36

.......... (2Marks)

Then therandom variables X and Y areindependent, since

P(X, ¥) = px(X) pv(y) for all poiNtS (X, ¥) evernerie e e e e (2 Marks)
Thus, the correlation coefficient

O 0 T (1 Marks)

b) The gamma distribution iswritten as

ﬂ@:5%30xy*é*x, where, r,l ,x>0

 fi(x) fmax Of gamma distribution

with r>1

(1 Mark)

F ) T 0 e (1 Mark)
p oD 1R e =0 |

G(r) Y (2 Marks)
b [(r-1-1x]=0 b
P x=(r-1/l

P Mode= (- D)/1 | o, (1 Mark)
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Answer of Q5

a) Using the given data, we may construct the following frequency table

X 6 6.2 6.4 6.6 6.8

........................ (1 Mark)
f 2 4 3 5 2

Therequired Histogram and frequency polygon are shown in the following chart

............... (4 Marks)

b) Thegiven (raw) data result:

1
X=—8 x =—(6+6.6+...+6.8) = 6.4125,
16i-1 ' 16

u
T
T
29
S=—a (Xi'x) —_§6 6.4125)" +...+(6.6- 6.4125) a’................(2Marks)
= 0.25787593 :

b

In this case, X ist digributed (Since n is small and s is unknown but X is

normally distributed). Thus

P(X <6387) =P, < 6.387- 65 §_ 815 . 6:387-65 00
a  025787593/4g 2 025787593/4py (o Marks)

= P(t <-1.753|= P(t >1.753)= |

15,a 15,a b
=P(X <6.387)=0.05 | oo\ (1 Mark)
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Answer of Q6

a) In thiscase, X isnormally distributed (Since s is known but X is normally

distributed). Thus

The90% confidenceinteral on M is

(X- Z,, (s /\/ﬁ), X+2Z,, (s /«/ﬁ)):ii zZ (s /x/ﬁ)_i_J
;/ ......................... (4 Marks)

40.31+ 7, . (10/4) = 40.31+1.645* (10/4) Ilo

So, the 90% confidenceinteral on I is

(36.198,44.423 )|....cooooe e, (1 Mark)

b) Notethat the test,
H,: m=37,
H,:m>37,

isright-tailed, then the criteriaiswritten as

Thegiven dataare n=16, s =10, X =40.31and a =0.05. Then
C =37+ 2y (10/4) =37 +1.645% (10/4) = 41113 ..ccoviecieie e (2 Marks)

Since X =40.31b X<C. Then,
M@ ACCEPT H [t e e (2 Marks)
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