MA 20205 Probability and Statistics
Hints/Solutions to Assignment No. 4

1. Rxy(t) =P(X >t) = Exp{— [ Zxy(t)dt} = Exp{—(0.5 t + t?)}.

P(X>2) _Rx(2) _ e™5

_ ,-35 ~
P(X>1) Rx(1) e-15 e = 0.0302

PX>2|1X>1)=

2. Let X denote the marks and follow normal distribution with mean p and standard deviation .
Given

X—p 45—
P(XS45)=O.1=>P( J“s a”)=0.1

45 — 45 —
=>c1>< ”>=0.1=> Ko 128 (D)
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P(X>75)=0.05:>P< .

75 — 75 —
:>c1>( ”)=o.95:> K165 (2)
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Solving (1) and (2), we get u = 58.11,0 = 10.24.
Percentage of students getting I* Class

60 — 58.11
— P(60 <X <75) = P(X < 75) — P(X < 60) = 0.95 — (W) — 0.95 — &(0.18)

= 0.95 — 0.5714 = 0.3786. So the percentage of students getting the Ist Class is 37.86%.

Percentage of students getting I11"® Class
=P(45<X<60)=PX <60)—P(X<45)=0.5714—-0.1 = 0.4714.

So 47.14%.

3. Let X denote the diameter (in cm) of a ball bearing. Then X~N (3, 0.0052).
P(ball bearing is scrapped) = 1-P(2.99< X <3.01)
=20(-2)=0.0455.
So approximately 4.55% of ball bearings will be scrapped.

4. P(0.895 < X <0.905) = P(—1.66 < Z < 1.66) =2 d(1.66) — 1 = 0.903.
So the percentage of defectives 100 X 0.097 = 9.7%.

When X~N(0.9,02), then P(0.895 < X < 0.905) > 0.99 is equivalent to



® (%) > 0.995 or g < 0.00194.

5. Let X denote the height (in cm.) that university high jumper jumps.
Then ~N(200,100) .

Let ¢ be such that P(X > ¢) = 0.95 = 22=¢

10
Further let d be such that P(X > d) = 0.1 =

= 1.645 = ¢ = 183.55 cm.
200—-d
10

=-128>d =212.80 cm.

6. Let X denote the marks. Then X~N (74, 62.41).
Using tables of normal distribution, we get
Ans. (a) 64 (b) 86 (c) 77

7. B(Profit) = C,P(6 < X < 8) — C,P(X < 6) — C,P(X > 8)
= Co{PB— ) —P(6 — )} — C,P(6 — ) — C,P(u—8)

Using derivatives and simplifying we obtain the maximizing choice of p as

H 2 \C,+C,

8. Let X denote the IQ levels of candidates. Then X~N (90, 25).
P(B5< X <95)=®(1) —P(—1) = 0.8413 — 0.1587 = 0.6826 = p, say
Let Y denote the number of candidates with IQ levels between 85 and 95.
Then Y~Bin(4,p).
PY>2)=1-P(Y=0)—-P(Y =1)
=1-(0.3174)* — 4(0.3174)3(0.6826) ~ 0.9025

1
9. P(X >2) = 2 = D.say. Let Y denote the number of machines which are working for
50

Y_
more than 2 years. Then Y ~Bin(200,0.25). As n is large, —— =~ Z~N(0,1).
59.5-50
P(X > 60) ~ P (Z > m) = ®(—1.55) = 0.0606.

10. Let X denote the number of students who cannot solve the question. Then

X~Bin(200,0.5). Since As n is large, X7_017010 ~ Z~N(0,1).

) = ®(—1.34) = 0.901.

109.5-100
7.071

P(X = 110) ~ P(Z >
11. Let X be the number of trains arriving/ departing between 2:00 p.m. to 3:00 p.m. Then

. X-20
X~P(20). As 1 is large, VT Z~N(0,1).




12.

13.

P(17sxszs)zp(1ff%szs%

= 0.89065 — 0.2177 = 0.67295.

) = $(1.23) — ®(—0.78)

InY ~N(0.8,0.01).
P(Y >2.7) = P(InY > 0.9933) = P(Z > 1.93)
= ®(—1.93) = 0.0268.
Let ¢ be such that P(0.8 —c <InY < 0.8 + ¢) = 0.95. This is equivalent to
P(-=<z<)=09s,
0.1 0.1
or & () = 0975 == =196 = c = 0.196.
0.1 0.1
So the desired interval is (1.8294,2.7074)

1 1
Let X~Beta(a, B). Then E(X) = ﬁ =2 and (X) = W =L

2N a(a+p) _ l . . _ _
= E(X?) = iR @ipil 7 This givesa = 2, = 1.

So the pdf of X is fy(x) =2x , 0 <x < 1.
P(0.2 <X <0.5)=0.21.
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