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Instructions to the candidates :
1. 39 -~ 3 el o s & e afi e e E

This question paper consists of three questions and all questions are compulsory.
2. TedE W % 3k SHEH A JATRA E |

Marks for each question have been indicated on the right hand margin.

3. T ST — 1 T S ariafen feed 81 8 | D WAl # vl ferbe e
B

There is no internal choice in Question No. 1, remaining questions carry internal “
choice. ‘
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4. Wm.m%g—ﬁﬂa%,ﬁuﬁls ATl 959 2 | ek W 3T T 37eET
) UfdRl 3 3T R | e SR — 2 Tg SO €, Wieg T 100 ] | e A1 — 3
el sadr/fearers ], wsg dimr 3002 )

The first question is of very short-answer type consisting of 15 compulsory
questions. Each one is to be answered in one or two lines. Question No. 2 is short
answer type, word limit is 100. Question No. 3 is long answer/Essay type, word
limit is 300.

5. <rEl ueg Him S 8, SU1 weH e |

Wherever word limit has been given, it must be followed to.

6. WH-TA H IR & I F IR FAGER & | T T H fbE wmi & s®
e &9 ¥ HUER ford qer 3 sfte ot weel % s o |

Question should be answered exactly in the order same as mentioned in the
question paper. Answer to the various parts of the same question should be
written together compulsorily and no answer of the other question should be
inserted between them. .

7. afe ol wea o Fedl v it aener g gEur R B, @ y & & en
FOST o E S T o1 A W SR |
In case there is any error of factual nature or printing, then out of the Hindi and
English versions of the question, the English version will be treated as standard.

8. Teredl =l e i T TR 3vt N g feem T R |

Symbols have their usual meanings.

1. T I wY-STHid AEr 15 99 S0 § | Yo 61 S U a7 g e 3
IR I TAF T 4 IRl BT 2 | 15x4 =60

Attempt all 15 very short compulsory questions. Answer should be in one or two
lines. Each question carries 4 marks.

(A) mﬁw%waﬁ@aﬁamﬁﬁ_&wwmﬁ?

What do you understand by mutually exclusive and independent events in
probability ?

(B) ARISs® W& ! aitnfyd Shifvy |
Define Random Experiment.
M-SFS-1-2017 (08)
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x;—2
© R TGRTE T x5y, ..., x, T T TG FAL: 2T 48, A — 1

Xy —2 x,—2
2 TR =7 Sroft 1 SR A ?
The mean and variance of random variable x|, x,, ....., x, are 2 and 4
. R . xl - 2 .x2 - 2
respectively. What will be the variance of the series 7 4 T s
xn—2
4 ?

(D) feuwTeang (4,2, 0,2, 4) 7 fita 3 gl it amepet femfere |

Consider a set of observations (—4, 2, 0, 2, 4). Find its second and third
central moments.

(B) ST EreAIa % Tork O wia fafiae |
Write down Bayes theorem for future events.
(F) afe < =1 % weg TE-wwer T Y 9, W s o S e g
T GHL o T 8 |
If the correlation co-efficient between two variables are zero, then show tha;
_ the two regression lines are perpendicular to each other.

(G) afereaaT % qdigTor I 21g9-1 T 215u-11 3fe 1 ufenfia Fifm |
Define type-I and type-I1I error, in testing of hypothesis.

(H) R X th T39g ded ) e HT 8 AN AR n=15,EX) =3, WX *
G &1 T et | |

If X follows Binomial distribution with n = 15, E(X) = 3, then find the
value of variance of X.

(D) a2 X T T S T AT S ], Fraest mer I 9 v 4 9,

4
a%(%%-mmﬁmml

If X follows normal _dis_tribution with mean zero and variance 4, then what

\ E( E“! o
will be the value of :
E(X?)
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@) afEx, 9 X, AT x2 TE, & X, + X, F €T [ ?
If X; & X, are'two in(iependent v2 (chi-square) variates, then what will be
the distribution of X, + X, ?

(K) ZROTesh fug siest =t TTRishdl 5oam™ B ferfin |

Write down the probability mass function of a Negative Binomial
distribution.

(L) afe X =61 35 ATEA & |y ey foeeE 5 Y, ?hY——+2$r§e%rnm
| %mﬁawﬁwwé’m?

If the mean deviation of X. from its mean is 5, then what will be the mean

deviatiog of Y =%+ 2 from its mean?
(M) IR w5 AEfEe® W F A, B 3R ¢ & s st 9 Fr3w sead € |
P(A) St urfiresar @1 gl afe p(B) = %-P(A) IR PEC) = % P(B) ?

If A, B and C are three mutually exclusive and exhaustive events associated

with a random experiment. Find P(A) given that P(B) = %P(A_) and
1
P(C) =5 P(B).

(N) Teue 52 Tra il frmeer e 4 9 yeor 3 8 |

Determine the Binomial distribution for which mean is 4 and variance is 3.

(0) wmﬁaﬁwammm-%%m

Write the value of mean and variance in Rectanguiar (uniform) distribution.
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2. Tl 10 WY & SRS | 98 WY-IO0T T & | W SRA 8 37! 1B |
' 10x8 =80
Attempt any 10 short Answer questions. Each question carries 8 marks.

(A) AP AGB Ffuatararai §ig3 3 -
N =200, (A) =110, (B) = 1409 (AB) =70.
(ap) Y =t sIrCrraT <@ gt
Given class frequencies for two attributes A and B as
N =200, (A) = 110, (B) = 140 and (AB) = 70.
What will be the class frequency of (o) ?
(B) A i B WER § 19 9 &, T P(A ~ BC) %I HH H1 8 ?
If A and B are mutually exclusive events, then what will be the value of
P(A N BC)?
©) TRP(X=0)=Pr(X=1)=pTH WG HAR, W pF T FE ?

If Pr(X = 0) = Pr (X = 1) = p, is a Poisson distribution, what will be the
valueofp? ’

(D) Afe o IEfas W X H1 AISHSH e Mx(t)=%+%e9‘+%e”‘ ?, @
E(X) %1 aH fepifere |
1 12t

The moment generating function of a random vaxiableXisMx(t)ré+%°9l +3
then find the value of E(X).
(E) TS Ffa T e § U Iigfese = X ! frEa gt s @
[ . w3963
x=<2 dfeqiomil,2aq48
0 ufgufomms?
A E(X) &1 9 fepifeaa |

In throwing an unbiased die, random variable X is defined as :
{1 if outcome is 3 or 6

X =92 ifoutcomeisl,2or4
0 ifoutcomeis 5
then find the value of E(X).
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(F) T faaril sfenfirn & & s g/ 10 SRAAE % e foar w1 Afg
d? = 33§, A S el 3 3 3 BT TE-HrE T 1 g ?

Ten competitors in a photography competition were ranked by two judges. -
If ©d2 = 33, then calculate the rank co-rrelation coefficient between ranking A
of two judges. '

(G) 9 A I B uead & ifh P(A)=%,P(B)=%3ﬂI P(AuB)=%,?h
P(A/B) %1 9 F1d HITT |
If A and B are two events such that P(A) = %, P(B) = ;li and P(A U B) = %a

then find P(A/B):
@) el geq w0 ] 7 fag Hifvr e @il sea 7 wrea ST R 1 7H §H
TR | '

What is Poisson distribution ? Prove that in Poisson distribution, the value
of mean and variance are equal.

@ AR Ru g a5 o € d sard s g ot sad == 7

“The mean of a binomial distribution is 5 and its standard deviation is 3.”
Bring out the fallacy, if any, in the statement and justify it.
“The mean of a binomial distribution is 5 and its standard deviation is 3.”

) Frafafad T W y 1 x T SATT T Rae a5k T shifi :

x: L0 L5 20 25 30 35 40
y: 11 13 16 20 37 34 41
Fit a parabolic curve of regression of y on x to the following data :
x: 10 15 20 25 30 35 40
y: 11 13 1.6 20 37 34 4l
(K) 70 EIE=d § T8 R S R 7
afX (A)=28, (B) =38, (AB)=12 3T N=60 | FI A 9 B & a4 HI§ 0
qrEed | 7
What is the difference between Association and Correlation ?

If (A) = 28, (B) = 38, (AB) = 12 and N = 60. Is there any association
between A and B ?
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(L) T o fem o wegor shifs -

4,-2,-2,0,2,2,3,3
e Tmfse w1 we I &, T 55 Ao W RN hilv |

Find student’s ‘t* test for the following variables in a sample of
-4,-2,-2,0,2,2,3,3.

Taking the mean of the universe to be zero, discuss the significance aiso.

Tl 3 791 % ST AT | T W 20 ST FIR | 3 %20 =60
Attempt any 3 questions. Each question carries 20 marks.

(A) a5 fafay 9 fag ik |

R 1, 119 18 Rl fre weer @ 9E wh 8 &,

eIl : 2%, | 9%E
S ;1 hiel, 2 9%
UEIIl : 2, 2 9%

T T AgesE ¥ A 1 Wl § S 36 & U g Freeefl ot B, S
wg g Bt B | gudl W et TRt g 3 . whg B S SRt
erft 3l Teeht g EErr e A A sl w4 |

State and prove Bayes’ theorem.

The contents (Balls) of Ura L, II and III are as follows :

- Uml : 2 black, 1 white
Um Il : I black, 2 white
UmlIll 2 black, 2 white

One Um is selected at random and one ball is drawn. It turns out to be
white. What is the probability of drawing a white ball again. if the first
drawn ball is not having been returned ?-

B) e wir fafaw = firg Hifr |

T& THEHH TR & 600 =K IS S # | 80 | 120, @:m@ﬁ'ﬁ
yifirerar <t for= dimr <=n ]ift 2

State and prove Chebychev’s inequality.

A symmetric die is thrown 600 times. Find the lower bound for the
probability of getting 80 to 120 sixes.
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D)

e He GRS, $H% WIe § W & 9 P g it &5
HIarhrT e o, e & faftyer 7 & e gaio >, =, <7 |

Define Exponential distribution, calculate mean and variance. Also prove
that for the exponential distribution Variance >, =, < mean, for different
values of the parameter.

agqéaﬁmas—mmqamaﬁguﬁm%ﬁmﬁwﬁa
Biftr | 18 RiT Ig F g@ T B ¥ER (X,), F9E (X,) TR (X)) F
atf § et wg-ar OIS T 8 & :

ryy = 0.77, )3 = 0.72 3 1)y = 0.52
i i Tg-we 1y, 5 3N &g H-TH anﬁ_Tq’HﬁWﬁN l

Define Partial and Multiple correlation and find expression for their
co-efficients. From the data relating to the yield of dry bark (X,), height
(X,) and girth ()(3) for 18 cinchona plants, the following correlation
co-efficients were obtained : '

I, =0.77,1,3=0.72 and r,; = 0.52

Find the partial correlation r,, ; and multiple correlation co-efficient ry s .
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