University of Ruhuna
Bachelor of Science General Degree
Level I (Semester I) Examination — July 2016

Subject: Mathematics
Course Unit: MAT113 6/ MMS 111 o (Introductory Statistics) Time: One (01) hour

Answer 02 Questions only.

B

(a) The measured radius of a circle, R, has probability density function

6r(l-r); O<r«l

0 ; otherwise

f(r)={

(i) Find the expected value of the radius.
(i) Hence, find the expected value of circumference.
(iii) Find the expected value of area.

(b) The time to failure in hours of an important piece of electronic equipment used in a
manufactured DVD player has the probability density function

1 )
il J1.) -X .
S =4 2000 ol Foon) x>0
0 R A
(i) Find F(x). ’
(ii) Determine the probability that the electronic equipment lasts more than 1000 hours.
(iii) Determine the probability that the electronic equipment fails before 2000 hours.

(a) A soft-drink machine is regulated so that it discharges an average of 200 milliliters
per cup. If the amount of drink is normally distributed with a standard deviation equal
to 15 milliliters,

(i) Find the fraction of the cups will contain more than 224 milliliters?

(it) Find the probability that a cup contains between 191 and 209 milliliters?

(iii) How many cups will probably overflow if 230 milliliter cups are used for the next
1000 cups? :

(iv) Below what value do we get the smallest 30% of the cups?
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(b) Let ¥ denote a geometric random variable with probability function

P =¢""p, - y=123,..., 0<p<i, g=1-p.

Show that
(i) fora positive integer a,
P(Y >a)=q".

(ii) for positive integers ¢ and b,

PY >a+b|Y>a)=qg"=P(Y >b)

(a} Let Y be a binomial random variabie with the probabitity function

P(Y = p)="C,p"(1=p)"™ p=0,,..,n

2

(i) Find 7y (*f) , the moment generating function of ¥,

(if) Hence show that E[Y]=rnp and E[Y*]=n’p> —np® +np.
- (iii) Hence find the variance of V. '

(b) The probability that a patient recovers from a delicate heart operation is 0.9. The next
100 patients having this operation, find the probability that
(i) between 84 and 95 (inclusive the values) survive?

(ii) fewer than 86 survive?
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(1) g00rD goddn eI GG,
(ii) 0@ EOBCER qodeEr FOG Grmicme,
(iii) DOEOROEE GotEd T GrIEED.

() Beoito DVD oagos qasdes geesande =omoamss eamd omoed BB B
OCEH)  ODOD MEG OB SRR IHOOM GHC O MECHE GOEIDA) BHEe Cle6)

f={7055 2 Faoo0) >0

L
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(1) F(x) conone. :
(i1) @ceaedBn conoom eie 1000 ©0 D) MEns 6mmd OS6D EOEPHP CerEn.
(iii) @oEEED EoDOME 6B 2000 BO G50 GHEDED BBDDS ceNEEwD.
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(1) ca)Be HeraNec GENEeM eera B Bo0 224 B DR HF0 MHcL B e,
(ii) omdsonm B8 808 191 & 209 & gmd SeNHs BT 5D CeNEE.

(iii) B B0 230 @ ot ®B HESED Ce® G 1000 & CaNEem BEITIHE EOO
GG e

(iv) @O o gOmes aio coits 30% @ e 62HeD HEm grred OO gg 90 2
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(@) Y o cRdon Bow,
p»)=¢"'p, -y=123.., 0<p<l g=1-p.
DB HEIMIDH0 BECED SOERED.

(i) 2@ BE a oTw,
P(Y>a)=4q",

an

(i)om 5de « & & BeEn.

3.

o ¢Bue aatad BoEEad.

£

(i) ¥ B goo oo az My () cowoe,
(i) 6t E[Y]=np ewE[Y’}=n"p’ —np’ + np ao codoek.
(iii) S06® ¥ 8 DOEmD oEND.

() Be® BcoD et 0Bbon H0 568 cimdn® 0.9 B. o0 MBEd B0 0V GOBD
1000 &

(i) 84 om 95 gm0 (30 gam ¢ Faed d) Zoa Bod
(ii) 86 @0 OO a8 SOWHD Bow B
EOEDDID GEIEED.
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