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B.Sc.Sem-II, Examinationw/«\pril/Mayﬂ 2017
ST-201
Mathematical Statistics - .

Time: 2 Hours Marks: 70

Instructions: 1) There are 5 compulsory questions in this question paper.
2) All questions carry equal marks,
3) Use of Scientific calculator is allowed.
4) Statistical Tables and graph paper will be provided on request,

QI a) Define the following terms and give one example of each: 0
(1) Probability (Classical)
(2)  Event
(3)  Independent Events
b) A problem of probability is given to three Students Aditi, Prianka and 8
Mahesh. Their chance of solving it independently are 0.6 , 0.4 and 0.5
respectively what is the probability that — _
1. at least one of the three will solve the problem.
ii. Exactly two students will solve the problem.
' OR
Ql a) Define Independence of two events. Show that if events A and B are 6
independent, A’ and B are also Independent.
b) The following is the composition of two baskets flowers : 8
Basket 1 : 7 pink and 3 white flowers.
Basket 2 : 5 pink ,2 white and 3 yellow flowers.
A basket is selected at random and then a flower is chosen from the
selected basket
i. What is the probability that a pink flower will be chosen.
i.Given that flower chosen is white, find the probability that it come
from basket 1.
Q2 a) Define mathematical Expectation .State  important properties  of 8
mathematical expectation.
b) A bag contains 3 white and 2 red balls.A person takes 2 balls at random 6
from the bag.If he receives 7. 10 for each white ball and has to pay . 8
for each red ball ,find the expected value of the amount received by him.
OR
Q2 a) Define moment generating function of a random variable X, 6 —
© o,
Show that M, (t)= 3 L,T #, | in usual notations]
r=0 "
b) Ifthe probability distribution of a random variable X is given by 8

Valueof X[ 1 [2]3 [4 [5]6
Probability | 3p | p | 5p | 2p pl4p

Find constant p, E(X) and V(X).
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Q3 a) Define the following terms and give one example of each, 6
(1) Random Variable
(2)  Probability density function
b) Ifthe probability distribution of a random variable X is given by 8
Valueof X |01 |2 |3
Probability | k | 3k | 2k | 6k
(1)Determine the constant k.
(2) Find M.G.F. of r. v. X, and
Hence find Mean and Variance of distribution.
OR

Q3 a) Define raw moments and central moments. In usual notations, prove that: 8

' r t ' A 1 !2 r ! 13 e
M= [y~ | MM+ 5 My ptf = 3 JUPY [ O N CTH I
Where r=1,2,3...

Hence express i3 in terms of raw moments.
b) Evaluate constant K such that following function can be probability 6
density function,

f(x) =Kx*(1-x);0<x<1
=0 ; O.W.
Obtain mean and variance.
Q4 a) Define a Bernoulli probability distribution. Find its MGF, mean and 8
standard deviation.
b) A random variable X has a binomial probability distribution with mean 6 6

and variance 3.6. Find P [X < 3] and M(1).
OR

Q4 a) Define Binomial distribution. Write the properties of Binomial 3

distribution
b) A promotional campaign of a new drink, a company places prize-winning 6
caps on one of every ten bottles. Hoping to win a prize, a child decides to
buy a bottle of new cola each day for one full week. What is probability
that the child will win prize —
i. Atleast two day ii.None of the days iii. All the days
Q5 a) Define Poisson distribution. Obtain the MGF of a Poisson probability 8

distribution. e
b) X isapoisson variate such that p(x=3)=p(x=4).Then find p(x=2). 0
OR
Q5 a) Derive expression for c.g.f. of Poisson Distribution. State its important 8
properties.
b) Giventhe MGF ofar. v. X as 6

M, (t)=e3C€D, teR,
Find p[ x>1] and p[ 1< X < 4] and show that p, =30
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Gujarati Version
RYRAUBL) B ULAUAHL Ul g2 WUl Uoedl ©,
R) LM Weotlall 2Ll ARvil O,
3) AGLEUSs Jesudersl Guulol 3l etslal.
¥) ALS UuR a vissioueslu slresl [@Qedl seatell Aadl ousisl,
Ql a) cllRett welell cuvul >l 6
(1) Reetlastl (culRilas)
(R) eesil
(3) Rl gesll
b) ledl, (st st Héet o Aeudeiial s elvtell vl 2uell @, ada Ad 8
2l etuteltal G3et Aad dofl elsudl s 0.6, 0.4 21 0.5 9, ol
(1) stoiell s (Qatell elvtetel G3a Nad, Al 2ictdsl 20U, »ia
(R) oo ol [Qeuell@l elutettall 63c Had, Aol et 20w,
OR
Ql a) ol aedl ol (RUatcl ol ctvul 2l sotfel 3 ot A 2l B (GR0at aesizl 6

el dl A’ xid B wel [eelat o,
b) ol elucdlaiil ol wevor gals (Adeel el ©, 8
Auel -1 - 9 daoll vid 3 Ade al,
Auell -2 - wooatofl, R A @ 3 Ylou sl ©.
s clucll dle(Fos Ad uele seartl sudad diell s sa urie dernl
2d 9, '
() ol dlattell sat wRie 2, dell euddt sedl?
() M uRle add sd Adbe o, dl d aludl vis el wele ada ©, dell
Rietlctall Becll?
Q2 a) °UBLdls el cuvar sl aldiles lattell 2ocue syt dul., 8
b) s el A8l Abe ad R cld &5l O s cuslit g2l we Ad ol g5l 6
AeHl e, o €28 Abe 65U HIe Sl 3 o HAL © e €25 WA £SL HIE 3

¢ vl WS O.cl elsetel Hadl 2suell alBulcs »idated e Aadl.,

OR
Q2 a) uexo Ad X ol Halld AVs (sl cwrval uul. eotlal Bauien 23clMi) 0
0 roy
M,®= 3 Lu,
r=0 "
b) o slY uexd uct X o 2eudst [Carel ol yvol elu 8

Xell (Bvcl |1 |213 |4 1516
eucell | 3p|p|Sp|2p|p|4p

dl 20 p, B(X) 2t V(X) =ul.
Q3 a) el welell catvul .

q) AL AA
R) Aetldell dece (Adu
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b) o ¥ls viRicc us20 Ac X of Aouddl [Adeel dld qevor ©- 8
| Xl Gual[0]1 [2 [3
| Rletlett k| 3k | 2k | 6k |
dl (@) 2an k ol GHd «ssl s?,

(o) X o M.G.F 204,
vl (SdRlell Heas el (Sarel Nadl.

OR
Q3 a) Rwsl viel Skl ualcloll cutvut 2l AGLE 52l B- (Rt AL 8
1 s ' ! r ! ! r ! o] s
M= 4L, "[ljfur—l/‘l +(2]f“r——2/‘12 "[3}“%3“]) ot (= 41p)
Ul r=1,2,3...
d ueell py o el Helcdlett 2Aecl 29y 52l
b) o ol 2l ([@du eleucett aece Ay sly, 6
f(x) =K x?%(1-x) , 0 <x <1,
=0 et el dl,

AN K olel. e detl vzell (QidRelel Hers vla [drel o,
Q4 a) oteldl eicucel (Aaeelell cwwar 2l detl W 2w (A, Heus wd WS 8
(st o0ell,

b) s e Ad X, HUs 6 i (Aol 3.6 212l (auel 2oticstl (Adrel drid ©, 0

p| x<3] 2 M,.(t) 20el.
OR
Q4 a) &lusl [Adeetll cuwar sudla dstt serecdl v, 8
b) @& eal Mlow o Reld selel war stlst e s Sudl s e 6
oflect U8l s GUR Settl als coud ©, Setlt wddlell viell 2wl As clos
D5 vocllulett wls (Gal 2L acl slatel s olled wRledld oissl s¥ O, il
ol -
) oMl 2ol ol (g,
) 88 oL (Eal ¢, id
3) otel (Rl 2, Settt vd d eedlofl eudstizl of ael?

Q5 a) WA (Adretedl el il WAL Aetatal [@dits] W 2L (A Radl, 8
b) uetd wa X He p(x=3)=p(x=4) elu, Al p(x=2)Aa«l. 0

OR
Q5 a) Ut (Adegtel dlotend Avs (Gdu dral e det opetel dutl, 8

b) N 25 ue A W o Meld A¥s [Ady
M, (1) =e3C€~D, teR,

pld el dl, p[x>1]2d p[ 1< X < 4] eiell. 2 eelal & puy-30.
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