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HPAS (Main) Examination-2018

STATISTICS-I

Time: 3 Hours Maximum Marks: 100
Ratha gag . T ae 3fha#H 31%: 100

Note:

1. This question paper contains eight questions. Attempt total five

questions including question No.1 which is compulsory.

2. Each question carries equal marks. Marks are divided and indicated
against each part of the question.

3. Write legibly. Each part of the question must be answered in
sequence in the same continuation.

4. If questions are attempted in excess of the prescribed humber only
questions attempted first up to the prescribed number shall be
valued and the remaining answers will be ignored.

EqTT & :

1. S8 Y I H 3176 TR & | TR HEAT | (S 3HiAard §) Aige el 9 9RaA1 o Scck
foarf@u|

2. YAH U & AT 37h &1 T I 92 & A J19T & faeg Aenfaa ik s
frar T 8

3. TASC RGP ford| 9T & Ycdeh HIIT 1 3 hH H hF7 T 3cak AT ST AR

4. Ife geat o AUTRT &I @ 3119 Har &1 91 fhar Srar &, ar shao AuiRa

HEIT deh Ug el [T 1T YT I Hediehet fohal ST 3N AV Iccil &l Ao 3aTS
IERIRCIeE
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(©)

2. (a)

Suppose that the population consists of all equally likely points (x, y) both of

whose coordinates are integers and which lie inside or on the boundary of the

square bounded by the lines x =0, y=0, x = 6, and y = 6. Obtain Probability of

following events. (08)
() A={(xy)[x*+y <6},

(i) B={(x,y) |y<x*},
(iii) AUB.

A= Ao & wmte # gum =7 | garfaa a+ft &g (x, y) g, ~ew e
fRAeria quiis g X ST ¥@msi x =0,y =0, x =6 Ty = 6 & & a7 il HAT
UT AT 3EY g | Referfad aearet it ariear s w7

(i) A={(xy|x+y <6},

(i) B= {(x,y) | y<x’},
(iii) AUB.

Let Ay, Ay, ..., A, are n events of a random experiment. Show that: (06)

P(O A) < zn: P(4;)
i=1 i=1

AT o o A1, A, ..., An TF JTg=a% TIRT 0 n 92470 ¢ | feameu &

P(LnJ Ap) < Zn: P(A;)
i=1 i1

Define conditional probability. A fair die is tossed, and if it comes up j (1< j<6)
then j fair coins are tossed. What is probability of getting more than three heads
in second part of the experiment? (06)

STaatard ITRERAT ®T TRATT IS, TF AATHTT T HaRT SATdT § AT 6
T | (1< j<B) 3aT & a7 j sItored gy ek ST & | T o g8 AT § o9
srfere o s Y arfsrar T 8 2

Following table gives per day milk production of each buffalo of a dairy farm
according to their age groups. (10)

Age of buffalo (in years) 5-77-9 | 9-11 | 11-13 | 13-15

Milk production (in litres) 10 8 6 4 2

There are thirty buffaloes in a dairy farm having ages 13, 10, 7, 13, 11, 9, 12,10,
957,118, 6,10,6,9, 10, 13, 13, 12, 13, 10, 12,9, 7, 10, 8, 13, and 5 years.
Find mean production of milk per day in dairy farm with standard deviation.

Ao qUfersT & TF ST B9 & Tod® 69 & TTdTad g8 ITITET & [9a29T
SHE AT AN & SAETE QT AT g
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(b)

3. (a)

(b)

'ﬁ'{:rﬁarg(a'liffr) 5-7 1 7-9 | 9-11 | 11-13 | 13-15

T IcATEA (Ffex #) 10 8 6 4 2

=T W ¥ 13,10, 7, 13, 11,9, 12,10, 9, 5, 7, 11, 8, 6, 10, 6, 9, 10, 13,
13, 12, 13,10, 12, 9, 7, 10, 8, 13, 3T AT 5 % IF TAT A1 49 3 | AT
®I H I 37 39 STITeH &1 36d UF {19 = A1d Fll

Comment on similarities of binomial distribution and hyper-geometric

distribution. Obtain moment generating function of binomial distribution. If
E(X") =0.6,if r =123, ..

then find the ratio of P(X=0) to P(X=1). (10)

foug deq v grem-safidT de it gumar 9w oot #¥) Fug dew @

AT ST T I8 | T

E(X") =063 r=123, ..
g1 ar P(X=0) T P(X=1) & SIqTd ATT hitord |

Define Bernoulli experiment. Write name of three probability distributions
which are obtained by repetition of independent Bernoulli experiments. If
X~b(n,p) then show that the recurrence relation for moment of distribution is:

(10)
d
Hr+1 = P4 (nrp—r—l +%U—r>
FATAT TR T g7 31 i TiRar seAt F T ford S Tds aetelt
AT sl Qg g1 9T e Sira 81 3@ X~ b (n, p) a7 7% fG@mg & de
& AT o oI g 994 5

d
1Ur+1 = pq(nrlur_l + %/jr)

Show that in case of two variables X and Y, the acute angle 6 between two
regression lines is (10)
1-— I‘Z Ox Oy

tan 0 = 5 5
Irl oy + oy

Let 2Y-X+3=0 is regression line Y on X and its angle with regression line X on
Y is 45°. Obtain coefficient of correlation r between X and Y.

AL X 3T Y & FHTHAT @30 & A= g &or 8 g1 ar ey

2
1-r Ox Oy

tan 0 = 5 5
Irl oy + oy
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4. (a)

(b)

5. (a)

(b)

AW & fF 2Y-X+3=0, Y 9¥ X &t qHTIA07 @1 g 3T THHEr X W Y H
THTHA @1 F FIT 450 5 | X &iT Y o 1= dgaae IO r T8 i o |

Obtain moment generating function of normal distribution having mean p and

variance o2. Let moment generating function of a random variable X is e2t(1+9).

Show that P(0<X<4)= 2F (1) — 1 where F(.) is distribution function of standard
normal distribution. (10)

ATET Y &I TEIT g2 AT THTHTA e &l A0 S oA TTT hitord | q1

F & uF aged Jw X @7 agel S\ E wad e g | fRmmeu

P(0sX<4)= 2F(1) — 1 SIgl F(.) AT Fid THTHTE ded &l ded Hdd g |

Define covariance. Show that covariance (Cov) of two random variables is
independent by change of origin but not by scale. Let random variables X, Y and
Z have the means 5, 7 and 4 along with variances 10, 14 and 20 respectively. If
Cov(XY) =1, Cov(XZ) = - 3 and Cov(YZ) = 2, then obtain the covariance of U
=X+4Y +2Zand V =3X-Y-Z. (10)

TETE & TRATT S | feare & agyaer (Cov) To TREdad & wd
AT & SR T3 & 981 | A9 o T argfad 9 X, Y s Z #wr arex 5,7
T 4 T gEET FwWIT: 10, 14 7 20 1 AT Cov (XY) = 1, Cov (XZ) = - 3
#T Cov (YZ) = 2, @ U = X + 4Y + 2Z &7 V = 3X —Y-Z &7 qE9ao a1H
T

State and prove Baye’s theorem. Let there are two boxes with two drawers in
each. First box has a gold coin in one drawer and a silver coin in the other
drawer, while second box has a gold coin in each drawer. A box was selected
randomly and then a drawer of selected box was chosen at random. If from
selected drawer a coin is drawn randomly and it is found to be gold then find
probability that this coin was came from box two. (10)

IS o THT H SATEAT Fd g [8g Hiford | A9 o 0 a7 9 g td Td®
FIFT H A TS gl T8 T199 H Tk T0oT | U A AT FgHT A gL 409 |
T FT4l T THFT 8, Tarh ga< did § Tdh 00 § TF T w1 HaFr gl
T A AGea® & AT T A7 A [ FI\T qiFT 6 TFh T Bl
AgEE 9T FHT TAT AT AR T T2 7 U g agaw o 9 A
SITAT & ST Tg |ET 9T S7dT g, af ATaehdr @rsi o g o i & 9 v
Il

Let X and Y are two independent random variables with (10)
1
px(x) = 30X = 0,1,2 and
pr() =k if y=-11
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6. (a)
(b)
7. (a)

where k is a constant. Obtain probability distribution of following random
variables.

(i) X+Y

(i) min(X,Y)

(111) Z=max(X,Y)-min(X,Y).

AW o o X 3R Y a7 Tad A5 97 g adr
px(x) = %,x =012 ¥
pr(M =k  ify=-11
St k U Rarais g | e argf=a F20 &7 Griear ded s1d s |
(i) X+Y
(i) min(X,Y)
(i) Z=max(X,Y)-min(X,Y)

Let joint probability density function of two dimensional random variable (X,Y)
is
—(x2+y2) P > >
FOXLY) :{4xye fo_O,y_O
0 otherwise.
Obtain the probability distribution of random variable Z=VX? + Y?2. (10)

AT o T &7 At Frgf=g® =12 (X,Y) & S TTEEdT a9 Held

FOLY) = {4xye‘(x2+y2) TR x>0,y=>0
' 0 P

gl ATg=am® A< Z=VX2 + Y2 FT ITAFAT ded A7q fiford |

If X and Y are two independent variables having chi square distribution with
n;and n, degree of freedom respectively then show that

X,
¥,
is distributed as F distribution. (10)

FfE X T Y a7 T 9% & ST FHM: ng AT np TTAT TG F 91T FS a9
ded TEd g af feErsu &

T

Ay

T =
Y/,

F & % &9 § gfed g |

Explain moment method of estimation. Let X;, X»,..., X;, are random sample
from normal population with mean p and variance o2, where both are unknown.

Find moment estimators of u and ¢2. Obtain also the sampling distribution of
moment estimator of . (10)
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(b)

8. (a)

(b)

e it s fafer A | /W A & X, Xo,..., Xo ATET p ST TERO o2
Tl THTHT Fed & TG a® el § gl |l ST=1d & | Y 3T o2 T reor
SRS VT 1T | o ST SMehersh T Taasl sed ot s Hirfor |

Let X, X5,...,X, are random sample from exponential distribution with mean 0

(0 < 6 < ). Show that sample mean is minimum variance bound (MVB)
2
estimator of 6 having variance %. (10)

A o 3 X1, Xo,...,.Xn ATET B (0 < 6 < ) F AT ATNT dad | TG
wfaael g1 femmen fF 6 &1 =gaaw | yiaswa (MVB) s, snﬂlTUT‘gn—2 Ed
Ty, Tiaael ATeT ¢ |

Explain properties of a good estimator. Let X, X,,...,X, are identically
independently distributed random variables with E(X;) = u and E|X;|? < oo.

Show that T(X;, Xa,..., Xp)= ﬁ . iX; is consistent estimator of p.

(10)
T (=g AT IO [ FHATIC| I19 o T Xq, Xo,...,Xn  TH GHE, TIqT
w7 F dfeq agas v g R o fRm e ™ EX) = u R EIX 2P < =
feamzu & T(Xq, Xa,..., Xn)= n X Y T ST ARAT g
Let X, Xa,..., X, are random sample from normal population with mean p and

variance o2. Obtain (1-a) level confidence intervals for pu considering o as
known and unknown. (10)

nn+1)

A o 3 X4, Xo,..., Xn ATy 3T T g2 AT THHTT e § ATG 5
gfd=el 8 | 0 &I 1T ST SAATT ATFA g4 g (1-0) T2 e siawrat & 98
ENEpl
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