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Answer all the following questions No. of questions: 3 Total Mark: 100 points

Question 1 [30 marks]
Evaluate the following integrals
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1) [t j 4 3) [am*"dx
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Question 2 [40 marks]

1) If three fair coins are tossed once and the random variable is the number of heads facing up.
Discuss the law of distribution and find the mean, variance, mode and median.
I1) The random variable X has probability density function f(x) = ax+bx® 0 <x< 1 and equal zero
otherwise, find a,b if E(X) = 0.3, then find standard deviation.
[11) A standard deck of 52 cards mixed well, one card is drawn at random, if A is the event that an
ace istaken out and B isthe event that ared card is taken out. Are A and B independent events?
V) In a factory we have four machines producing 1000, 1200, 1800, 2000 items per day with
defects 1%, 5%, 5%, 1% respectively, find :

a) The probability of selecting a defective item.

b) The probability that this defective item is produced by third machine.
Question 3 [30 marks]
I) Solve the following system of differential equations using Laplace transform

X +y -y=2t+e, x+y -y=t?+1+€, x(0)=1y(0)=0

I1) Solvethe D.E. y - xy + y=0 using series solution about x = 2
[11) Find a straight line that best fit the data (-1,3), (1,7), (3,2)
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Model answer
Answer of Q1
i 2 tc+1 _100 yc/2 1
)Put y = t°, therefore dt = —y dy, therefore _[ 102 —égwdyzﬁﬁ(m,n) ,
wherem-1=c¢/2, m+tn=2
(3c- m)/3 2/3

_2
2) Puty =t°, therefore dt = %y 3dy, therefore Tdt_ BJ‘Y
t

0 0
3) ja'mxndx = je'mxn'”adx ,sothat puty = mx"Ilna = dy = mnx"*Inadx =
0 0

;
3
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2m-1=1/4 ,2n-1=0 = m=5/8, n=1/2.

6) [ex*+x-4dx = j e® 2% dx | Puty = (x-2)%= dy = 2(x-2) dx = dx = _%
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Answer of Q2

X 0 1 2 3
f(x) |1/8 |3/8 |3/8 | 1/8

E(X) = 0(1/8) + 1(3/8) + 2(3/8) + 3(1/8) = 3/2, E(X?) = O(1/8) + 1(3/8) + 4(3/8) + 9(1/8)
=3,
Var(X) = E(X?) - [E(X)]?’=3-9/4 =%,

Mode={1, 2}
C.d.f.
X 0 1 (2 |3
f(x) |1/8 [4/8 |7/8 |1
Median = {1}

1 3 5
Il) Since [x(ax+bx®dx =03, therefore [a%+ b%]; -0.3, thus 5a + 3b = 4.5 , but
0

1 2 4
[ (ax+bx®)ax =1, therefore [aX?+ bX?]iJ -1 ,thus2a+b=4,s0a=75andb=-11
0

1
Since E(2X) = 0.6, therefore E(X) = 0.3 and E(X?) = [ x?(7.5%-11x3)dx =
0
4 6
[7-2’( —1% I = 1/24, therefore V(X) = E(X) - [ E(X))* =-0.0483,
1) P(A) = 4/52 = 1/13, P(B) = 26/52 = 1/2 and P(A(\B) = 2/52 = 1/26 = P(A)P(B),

therefore A and B are independent events.

V) Let the defective event is F and the probability of machines A,B,C,D are 1/6, 1/5,
3/10, 1/3 respectively, also P(F/A) = 0.01, P(F/B) = 0.05, P(F/C) = 0.05, P(F/D) = 0.01.
Therefore

i- P(F) = P(F/A)P(A) + P(F/B)P(B) + P(F/C)P(C) + P(F/D)P(D) = 0.01(1/6) + 0.05(1/5)




+0.05(3/10) + 0.01(1/3) = 0.03

o _ P(F/IC)P(C) _ 0.05(3/10) _
ii- P(C/F) G 0,03 0.5
Answer of Q3
After taking Laplace to both equations, we get
-2, 1 -2, 1 1
SX(S) +(SDY(9) = 2 + S—1+1 and X(S) + Y(S) (51) 3 + S+ s 1
2 2 1 1
Therefore X(S) = - - + ,thusx(t)=t2 +1
© s%s-1) S¥s-1) S6S-1) s-1 ©

I1) Consider; y(x)= io 8 (X-Xo)", Y'(X) = il N @y (X-X,)™.

o0

y'(x)= Z_lzn(n -1) @ (X -X()™2

Substitute in the above D.E., we get

o0 o0 o0

> (1) g (k- %g)"2- XY nagx-xp)"™ + ioan(x-xo)n: > (n1-1) g (- %)"2-

> nan(x-Xg)"- Xo Y Nan(x-x)" + > ay(x-x)" =0.
n=1 n=1 n=0

Put n = s+2 for 1% term, n = s for the 2™ term, n = s+1 for 3" term and n = s for 4"

term, we get:
io (s+2)(s+1) a5+2<x-x0)8-§1sas<x-xo>s xoiO (s+1) a,,(x-X,)° +i0as(x-xo>s -0,

thus 28p- Xo ay + 3 + 3 ((s+2)(s+1) a, ,-%,(s+1) A, - (5-1) a)(X-X)° = O.
=




By comparing of coefficients, we get:

28 - Xoay + 3 =0, fromwhich a = m and by comparing coefficients of

(X-%x)%s=1,2,3,....,we get

_xy(stD)a, +(s-1)a
(2m T (s+2)(s*D)

Therefore

a,= X0 82 = XoXotrB) o o3ty _ (X5 +1)(Xo @ - )
3 6 ’ 12 24 ’

The solution will bein the form

Y0O= X an(x-xg"= AT - GRS Goxg)*

3, (x5 +1) Xq

X X2
B((x-xo)+70(x-x0)2+€0 (X-X,) 4

I11) Let the straight lineisy = ax+b , we haveto

2

i Xi X Yi Xi i

1 -1 1 3 -3

2 1 1 7 7

3 3 9 2 6
3 3 3 3

Sum | Y% =3 | >x*=11| Yy;=12 | > xy;=10
1=1 i=1 ' 1=1 1=1
_3(10)-3(12) _ _12(11)-10(3) _

Thereforea= 3(11)-9 - 14, b= 3(11)-9 =17/4

(x§ +1)
24

(X-Xp)* +..) +

(X-XO)4+....), where ag= A , a = B,




	Therefore   =   =  .

