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Solution —— .

S.Y.B.Sc.( SEM-1V ) Paper I -USST401

@ Q.1 Attempt all sub-questions: 20)

a. State TRUE or FALSE and correct if necessary.(2M each) (10)
i, False.
Harmonic mean of Bz{m = 5 ,n=2)= -—;l =2
i, True
iii. True
iv. False.

Student’s t variable is a ratio of Standard Normal Variable and
square root of Chi square variable divided by corresponding d.f.

SNV.
t=
2
An
n
v. False.
n11=0.
b. Answer the following : (2M each) (10)
1. M.G.F. of Gamma (a = % ,A=106)
Mx{t)= {1-5t)¢
ii, X ~ Standard Cauchy
1
fx)= ———~ -00 <X < 00
. a(l+x%)
=0 O.w.

fii. 2~ F(2,6)
iv. X ~Normal( p=4,0%2=2}
V. Forgetfulness property of Exponential distribution
- IfX ~Exponential ,then PX 2 s+t | X 2 s} = PF(X 2t}

Q.2 Attempt any TWO sub-questions: (20)
a i Mxlt) =(1-5)T e 3M - (06)
X, and Xz~ Exp(6) and independent
Mxie(t) = (1- £) 2 e 2M
s X+ Xp ~ Gamma(8, A =2) e, 1M
ii. .
. X ~ B2 (m,n) (04)
Derivation of mode = %1-;—: m>1 R Y
4 P 132 06
L s ol il A aM 06)
t
= Lt+ et 0 4] e 1M
t? 21 3t
E(X) = coefficientoft=1 .o 1M
ii. (04)

Any four properties of Cauchy distribution. .......... .4M



ii.

il.

Mit) = (1- 51 s aM

C.GF. =-AIn (1-2) o 1M
[ t te® o el tfe’ :l
= at o tT3 g Fooh T T ™
=W =_ = = , n=ila= .
==y =M= 5. K=l @ 2M
S, 4 2
Measures of Skewness B1=?L yj=\jﬁ = +\ﬁ& >0
Since ?1';-6:.""(Sah1tma distribution is positively skewed. oo

Attempt any TWO sub—ﬁuestions: o

X ~ Normal (“m@iﬂ)d

Derivation: Median of Normal distribution =p ~~ ceooeeeeres

RV o TEATo S s

0dd o'rder central moments of Normal distribution are Zero

Proof ORI 3. |

X ~Normal (., o)

MGF=Mx(t)= e""2% % M
Distribution of Z = X X B
a iF a

M.G.F. of Z = Mz(}) = exp(- -'lff )Mx(i )

_ it !-‘f+f2
=g 7 e ?
.1_t2
= @2 reeererenes 3M
o Z~Nommal (0=0,6"=1)  .emseeemn 1M

p.d.f. of Log Normal distribution with parameters { 1.1,02 )

................. 2M
EX)= " e 3M
X ~Normal (n, o )

X )

MGE=Mx(f)= "2 s aMm
CGE =log MX(®) = Bt +20%2 oo 1M
p1‘= W, pe=0o , =0 =3 6 e 2M
Measures of skewness
Bi=0, 71=0 symmetric
Measures of kurtosis

B=3 1v=0 mesokurtic  seseees eesvavan M

)

(20)

(05)

(05)

(05)

(05)

(10
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ii.

-
b. 1
1.
C.
L ]
Q.5
a. 1
ii.
-
b. i

Attempt any TWO sub-questions:

Definition....... 2M
(1-a }% confidence interval for population variance 6%

When s lmowm (5,070 | ZET
YD 2 ml-ai?)

test statistic = Niad -be)
{a+b)(c+d)a+e)b+d)

derivation = semsesressees 5M
Test statistic after applying Yate’s correction
2

. . _ N|:| ad —be |—- —-]
test statistic = 21 sessaces 2M
(a+b)c+d)a+cllb+d)

Student’s t with n degrees of freedom
Mean = O ceves cesss M

MGF. = (1=2t) "2 ceoimminiiens 3aM
C.G.F. =-3 In(1-2t]
=2 t+ @0+ 207 ten] oM
2 2 3

Ki=u’=n ,Ko=p2=2n,Ks= pa = BN rereerieeeeniZM
Measures of skewness

p1=8/n 71=J§>0 ............. 2M

sincey1 > 0, distribution is positively skewed................ 1M
Attempt any TWO sub-questions:

M.G.F. of Uniform distribution with parameters {0,6)
Mx(t)= (e®-1)/ 6t .o 3M
Mean =90/2 e 2M

X~ B1 (m,n)
M= [ (m+n) T (m+ 1)/ T (m) I (mint ) JEVTUTORIOPPPPON M
Mean m/m+n ............ M

X ~Normal (), 6% )

M.GT.= Mx() = "+
X ~ Normal (j11,61)
Y ~ Normal(p,62°)

@)
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(05)

(07)

(03)

(10)

(20)

(05)

(05)

(07)



ii.

ii.

Distribution of X+Y

Mix+y(t) = Mx(t) x My(t) = tat 0l ghatizolt®
= e.(l-lf‘“l-lz)t"'%(ﬂzi +odr IM

X+Y ™~ Nomlal (p-l—'_ “2 ,012+ 022 ) oououuuuouulM

X ~ Normal (p,1=5,0.2=4}

Y ~ Normal {132=10,0:2= 9) (03)
X and Y are independent
X+Y ~Normal (ui+ 2 =15 .61+ 62> =13) worvrervrrrene 1M
P(X+Y<15)=0.5 e oM
Statement Central Limit Theorem.  .coeveeeenns 3M
Test procedure for testing Hy :p=uo against all possible alternatives (06)

Test statistic te = V-1 (X o) /S OR v (¥ -uo}/s .....2M
S: sample s.d. s = sample mean square
LOS=a

Hi: p>po

Decision Criterion :

Reject Ho  if tear> tn-1,a

H;: p<po

Decision Criterion :

Reject Ho  if tea< ~tn-1,a

Hi: p#uo

Decision Criterion :

Reject Ho if |tea | > tn-1,a/2

(04)

m{n-2)
n(m+2)

Mode of Fim,n} = n>2, derivation................ 4M

Fhkk kAR kddrddokdkhkrhkrhkddihhiin



