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Answer Sheet. Any erasure or change is not allowed.
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1. Let two components ¢; and ¢, be

connected in a parallel system
as depicted in the following
diagram :

Let both the components
function independently of each
other with respective reliability
functions Ry(f) and Rs,(t). Then
the reliability of the system R(f)
is

(A) Ry(t)+ Ra(t)

e

(B) Ri({OxRy (1) =
(€) Ri+R2(t)-2R1 ()R (1)

(D) Ri)+R2(()-R (()R2(0)

Let: :the: failure: law: of a
component has the following
probability density function :

f=(g+kl?
kry?2

Then the reliability function of
the system is

t>0

k \@+d
(A) (k—+£)

(g+1)
B) (k+1

(g+1)

© @+1)35]

g+])
B e
= (k+89+2

20/F1/CC/M-2023-27/623-B

3. Consider an experiment in

which items are manufactured
until 10 non-defective items are
produced and the total number
of manufactured items is
counted. Which one of the
following would be the sample
space of the experiment?

A) $:41,2,3,4,5,6,7,8,
‘ 9, 10}

B) S: {10}
(C):-S 110, kL. 12

D) s:{0,1,2,--, N) where Nis
the maximum number of
items produced

A certain item is manufactured
by three plants M;, M, and M3.
It is known that M; turns out
twice as many items as M, and
that M, and M3 turn out the
same number of items during a
specified production period. It is
also known that 2% of items
produced by M; and M, are
defective where 4% of those
manufactured by M3 are
defective. All the items produced
are put into one stockpile and
then one item is chosen at
random. The probability that
this item is defective will be

(A) 0-045
(B) 0-525
(C) 0-100
(D) 0-025
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1. U <fifSe & smaeat ¢ @ ¢, T

T B § e R, Sen 6
Freafafea fem d enfr m @

I ST T 3eTe TR @dd ®9 9
F@ wa B, S fovaedfiaa o=

FHIM: Ry(f) T Ry(t) 81 Feema &
foraefa R(f) ®

(A) Ry(t)+ Ro(t)

%ﬁ

B) Ri({t)xRy(t) ElRs
(C) Ri()+Ro()-2R ()R, (t)

(D) Ri@)+ Rz (()-Ri(OR2(0)

. HA ST 6 & eme w1 fawerr
Frm fFefaftea wlikerar w9 wem =

ST ST R
f=(g+ykl*?
(k+2+2

e 1 fgaeigar v ?

(g+1)
@A) (%)

@+
(B) (k+1)

© @+ 1)[k—k+—;](q+n

s3>0

@+
) e+ 22
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3. @ W W fER #ite, o

mE w1 Feie @lar @S9 @ 10
R-dget wmE T fFffe @ smeoan
Fiftfa e it $@ g fm o S|
Freafafae & @ S9-T1 @ W@ @
wfeest SR Bm?

(A) -8 {1, 2,3, 4,5, 6,78,
9, 10}

B) S: {10}
(€} 500, 1112 3

D) S: {0, 1, 2,, N & N
il amm $i veaw e 2

. & FOw yeR @ 9mE dw = My,

Mo @ M5 s fifife 6 s 21 2=
T 2 % = Fifva sar 1 3 My,
My, ¥ R Wl & IERA FAl §
SEfe M, T Mj; 9 W& %
g w1 3cred e sae sEfy §
Fa 2| =8 ot I @ TR My A M,
A IAIed Al # 2 iR |
gt ¥, s M5 T Senfa
et ¥ @ 4 whem gRgo g1 wf
I GHFET o Tk YeR T @1 ST
2 91 I ¥ TH WM & AG0H §9
¥ g T B WA T a8 wme
TRt &, A

(A) 0-045
(B) 0-525
(C) 0-100

(D) 0-025
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5.

If random variables (X, Y) follows
a bivariate normal distribution
denoted by b(l, 2, 16, 25, 12/13),
then the marginal distribution of
X is

(B)

(©)

&l

N

a
®

1, EEE
i ‘EB(X—Q) ?J‘
D) B

Let the distribution function of
the random variable X be
0 if <0
’%1 if 0<x<1
Fx(x)=19, _
it S
1

i x>2

Then P[1<X <§] will be
2 2

s =
By
© =

By

7. The harmonic analysis method

of determining cyclic variations
in a time series utilizes

(A) matrix method
(B) curve fitting method
(C) graph method

(D) Fourier series method

Which of the following designs
does not consider the concept of
local control?

(A) LSD

(B) RBD

(C) CRD

(D) Both CRD and LSD

The condition for time-reversal
test to hold with usual notations
is

(A) Pgy*Pjg=1

(B) Pio*Pp; =0

1
(C) Por*——=1
Pio

(D) Po1+Pyp=1
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5. It Imhes =W (X,Y), b(1, 2 16,
25,12/13) 3@ WeRla w f&=w
T 2T 8, A X 1 i s ®

1\2
M -

|
1 —(x-1?2
Bl mt

R TRC
1ol

© V321 gﬁ,ﬁl
=L

__l_(x_2)2
(D) 50
V50mn

6. TH wifs f wgfees M X #1 A

el
0 oAl w0
f%l gt 0<x<1
X5 o1 e 1<x<?2
> <
1 e x>2

16
=
16
15
15 )
P 16
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7. Tt we Soft & i ®9 w1 9ar

WA % foe gee faewn fafa swam
T B

A) g &t =
(B) % ITESH oy =
(C) s Tty =

(D) R At &

. frafafes 4 @ ww-w afiere,

oo frgia =t swm == S 27
(A) LSD
(B) RBD
(C) CRD

(D) CRD @1 LSD st

. 2rEg-Tadd 3 % GH Ghad & 91y

@ H I b R?

(A) Pgi*Pjg=1

(B) Pio*Po1=0

1
(C) Po1*——=1
Pyo

D). Py +Pio=1
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10. If Laspeyre’s price index number 12. Which of the following could be
is 324 and Paasche’s price index used as a test for auto-
number is 144, then Fisher’s correlation up to third order?
ideal index number is

(A) Spearman correlation test
(4) 180 (B) The Breusch-Godfrey test
(C) The Durbin-Watson test
(B) 234
(D) The Goldfled-Quandt test
(C) 216 13. The following equations
represent a simultaneous
equation model :
Py 22 Ky =o,Ko+B1Z 1+
Kp=0gK1+B2Zo+uy

11. If Y;, Y5, Y3 be uncorrelated OLS will suffer from

observations with common simultaneous bias if

; 2 F
variance G~ and expectations (A) w is correlated with Z,
given by E(Y1)=B;, E[¥2)=B> . .
and E (V3) = B; + B where B; and (B) Z, is correlated with Z,
B2 are unknown parameters, (C) K, is correlated with u
then the best linear unbiased - :
estimator of By + By is (D) K,is correlated with y

14. Having known the last census

(A) 5 (1475 47y

ElyE
i

B) Y;+Y,

(€) %(Y1+Y2+2Y3)

population Py and growth rate r,
the population after n years
based on compound interest
formula will be

(A) B, =Py(l+n"

(B) P, =Py(l+n)

o pe
(& =

o 1+ 7"

D) 0 -¥,-3) D) B =0

A+n)
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10. it AR & oA gEHS G 324

11.

2 3R T W e guws e 144
2, i TR =1 ey i e w4
27

(A) 180
(B) 234
(C) 216
(D) 222

MR Yy, Yy, Y; wm= fmar o2 &
WY IEEg  EWA @ IR
E (Y1) =B, E(Y3)=B2 o
E(Y3)=B1+By, Sl B; 3R B, 3FW
Wi €, @ B+ P,y N TEH I
e Freug sgams § EeE

(A) 5 Wi+Yp+Ys)
B) Yi+Y,

(€ %(Yl +Y5 +2Y3)

D) 50 -Y;-Ys)
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12.

13.

frefafes & @ frge R &0 o=
Wd: TEEIY & YO0k ®9 T IGNT
ot T gehar 87

(A) Spearman wgHsY Wi
(B) Breusch-Goldfrey w&u
(C) Durbin Watson W&
(D) Goldfled-Quandt &

Frafafes e & guuq qHEw
Tied %1 e =@ #

Ki=0Ko+B1Z1+1y
Ky =0wgK1+B2Zo+uy
OLS T ure wadw & difed g, If
A) u;, Z; % 9y HEEeE 2
B) Z,, Z, ¥ U9 UgHeS ?
(C) Kog, up % 1Y UgHH T
(D) K, u; & 9T 9EEEE 2

et SRR & e Py @9 9t

R r I@ BN W, TG SIS & A

¥ YR W n I8 & TI€ HI TGS

Kl

&) B =Py(l+n"

(B) B, =Po(l+n)

- Py
C) B, =
St

Iy
D) B, =
LY L+ n)"
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15. Vital rates are customarily
expressed as

(A) percentages
(B) per thousand
(C) per million

(D) per trillion

16. Age-specific mortality rates fail
to reveal

(A) mortality conditions
(B) age-distribution of persons
(C) sex ratio
2
Wl

(D) A].]. Of the ab0ve E“:I:I.

17. The relationship between NRR
and GRR is

(A) NRR and GRR are usually
equal

(B) NRR can never exceed GRR

(C) NRR is generally greater
than GRR

(D) None of the above

20/F1/CC/M-2023-27/623-B

18. Construction of life tables is
based on the assumption that

(A) age-specific death rates are
constant at all ages

(B) death rates are uniformly
distributed between two
birth days

(C) mortality rates are same
for male and female
populations

(D) All of the above

19. A life table consists of

(A) seven columns

(B) eight columns

(C) six columns

(D) nine columns
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15. weEql S0 @l YATG ¥9 § fhw w9 # 18. e aifererrett 1 Fufor fre amom w

=k feRam STt &7 aTia & T
A) s
= A) Img-fafie gy @ wft 3 & @R
(B) wid &R ?
(C) wia faferm
(D) wifa fefem (B) gaﬁ,a?ﬁﬁ%aﬁam
16. g-fRE g ® ___ W & ¥
e 2 21 (C) Teu 3R ufken e & fore geg
: AN &
A) g I H Wl
(B) =aferat w1 - faam
(D) IWre axft
(C) fer g
ELSE
D) el e 19. e i # Tt
17. NRR 3R GRR % = day 8 (A) @ ™
(A) NRR 3R GRR 3THdR T SR
L (B) =18 Wy
(B) NRR =t sft GRR & 31 &t
B Fehdl
(C) srw™
(C) NRR 3™ 4R W GRR ¥ 31ftes
BT ?
(D) 5 @ whig o & (D) =W
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20. King’s abridged life tables are 22. If I, is the number of persons
based in the calculation of living at the age x and L, the
number of persons living in the

mid of x and (x+1) years, then

(A) central mortality rate the relation between L, and L, is

(B) the number of persons and (A) L, = l(lx )
deaths for central age in the 2
interval {x, x+n}

X
(C) Both (A) and (B) a8l By =(§+l’c)

(D) Neither (A) nor (B)
21. The probability of living of a (D) Ly= lx+3

person in the age group x to
(x+n) can be obtained by the

formula
23. The relationship between the
: central mortality rate m, and
(a) Xtin %IEI force of mortality u, is
b Wi
Eh:::l.
1
(A) my=—pyq
L -
(B) ( X JC+Tl)
lx+n
1
(B) my=p,+ 5
(C) (lx = lx+n)
: © ~
My =W, ——
X ik 2
D) = D) My =2 then)
L Xisgh X x+1
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20. & i ufm Sftaw wrfET fradht o 22. AR L, x I L, 9P § & I

W TG &7 et B W x R (x+1) =W H
ae A @ a9 SARedl o O R, a
@A) FTIIGR L, ML, Ffadag
(B) it (x, x+n) & Ff ong F (A) Ly =2+ les)
fere =afrat ok diat 6 g
X
(C) (A) =R (B) 3T (B) Lx=(§+lx)
(D) T (A) 3R AE (B)
(C) Ly=1 ,
X+—
D) Le=1l 3
21. 5 =fFF x ¥ (x+n) g 1 A @A g
1 gure fRe ¥ g’ 9T Rl S wehdt ESE
#? ﬁﬁﬁ
; 23. N Y W m, IR T N W §
(A) xtn i, % o ey &

1
(A) mx‘E“-x+1
(B) (lxl_lx+n)
x+n
B) my = +l
x =Hx 2
(C) (lx _lZJC+n)
5 (C) m,= Bt |
x =M x 2
D lx 1
( ) lx+n (D) mx=§a‘lx+ux+1)
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24.

25.

In an experiment of drawing a
card out of a well-shuffled pack
of playing cards and throwing a
fair die simultaneously, the
number of elements in the
sample space of the experiment
and the probability of getting an
ace with 6 on the upper-most
face of the die would be

(A) {52 —1—}

78

(B) {312, } %%g
o {3

(D) {31 312}

From a finite population of size
200, a sample of size 25 has to
be selected using simple random
sampling without replacement
(SRSWOR) scheme. The
probability of selection of a
particular unit of the population
and its probability of inclusion
in the sample are respectively

® (5 3)
© (335)
© (565 3)

20/FI/CC/M-2023-27/623-B

26. Consider the following trans-

portation problem :

Port B Supply
14 22 36 30
Port A 32 12 24 70
19 38 15 10
Demand 55 33 22
The first feasible solution,

27.

obtained through North-West
corner rule, is

(A) 110
(B) 212
©) 97

(D) 2054

In a three-state Markov chain
{L, 2,3} with the following
probability transition matrix

0-3 0-2 0-5
P=[0-2 0-6 0-2
0-4 0.2 0-4

the second step transition
probability p(z) will be

A) 026
(B) 0-28
(C) 0-44

(D) 1-00

22 [CRINERVRIE OO OO0 ORI




24, qE % TH Welr-vifd &1 9 e 1T I

25.

T ¥ TH T H G A TE PG T B
a9 @ WH F TH T4 §, giiew
TeHT B ITaTEl H T 99T U™+
3T T8 W 6 3R UH 3@ & AN Hl
TrfreRan Rt

@) {52, i}

®) {312 }

{
@ {25
12312

Ul
\—,_..z

200 FHR & U Hifvg auf® |, o
T W aRfes  wiews
(SRSWOR) faftr =1 w&m =t gu 25
PR % U Uiaest 1 =9 foRam ST
2w & s R s & A AR
WTRreraT Td 36 Sideel § IiH 8 i
mﬁm%,m;
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26. f=fala IamEE e

9% B amgfef
14 22 36 | 30
W A 32 12 24 | 70
19 38 15 | 10
T 55 33 22
% o Sw-ufvam =T e & g/ u
WY GETA & Bl 8
(A) 110
(B) 212
C) 97
(D) 2054
27. T=fafes wmmRw wRewa o= *

Y 3-SR I TH AR @
{L2 3}

0-3 0-2 0-5
P=|0-2 0-6 0:-2
0-4 0.2 0-4
# f-wen v SR p B
(A) 026
(B) 028
(C) 044

(D) 1-00
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28.

29,

= it 25 e
Mx()=(0-38+0-62¢%)25.¢7 4

Given the following moment-
generating function (m.g.f)
15¢

Which one of the following
statements is correct?

A) It

variable X = Y+415-, where Y

is the m.gf. of the

follows binomial  distri-
bution b(25, 0-31).

(B) It of the

= 5, where Y

is the m.gf.

variable X =

follows binomial  distri-
bution b (15, 0:62).
C) It

variable X =

of the

;5—, where Y

15 the m.gf.

follows binomial distri-
bution b (25, 0:62).
(D) It

variable X =

of the

, Where Y

is the:: mgf
Y-15

follows negative binomial
distribution with  para-
meters r, p.

In the experiment of rolling two
fair dice, consider the following
five events :

1. A total of 7 points and an
even number of points on
both dice.

2. A total of 5 points and a 5
on one die.

3. A total of 8 points and an

odd number of points on
both dice.

20/FI/CC/M-2023-27/623-B

30.

31.

4. A total of 9 points and a 2
on one die.

5. A total of 10 points and a 4
on one die.

On the basis of the events given

above, which one of the

following statements is correct?

(A) 1, 2 and 4 are mutually
exclusive events.

B) 3 and S5 are mutually
exclusive events.

(C) 2, 3 and 5 are mutually
exclusive events.

(D) 3 is a mutually exclusive
event but 2 ‘is not 'a
mutually exclusive event.

A number is chosen from each of
the two sets :

Setl:{1 2 3 7 8 9

Set 11 : {1115 212 13 7 9}
Let the probability that the sum
of the two numbers be 10 is p;
and the probability that the sum
of the two numbers be 18 is p,.
Then the sum p; + p, is given by

1 3
L) EgE B 5
1 Eln""‘sg 9
©) - (D) %

Given the two events A and B,
the probability that exactly one
of the two events occur is

(A) P(A)+P(B)-2P(AB)
(B) P(A)-P(AB)

(C) P(A)+P(B)-P(AB)
(D) P[(AB)u(AB)]
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28. FHfaRea smeuieH® wed (m.g.f)

15
4t

M, ()= (0-38+0-62¢%)25. ¢
F oy a7 w f=fafea & @ SF-w
T 9 §F 87

A) a%atX:Y_ls

& m.g.f. ®,
Sl Y fguq se7 b(25,0-31) =
IO LT B

Y -25

(B) |8 | X = # m.gf. ¥,

& Y i3 97 b (15, 0-62) =
ITIERT LT B

C) MWX = Y—-;l—s # m.gf. ¥,

& Y fewe €9 b (25, 0-62) F

G * m.g.f g,

(D) T@ =R X =

SET Y e 1, p % A1Y RIS
feue s 1 IgE T 2

29. ¥ Y& UMl B IV ® TR H

fF=fefea uie geet w® R fifsw .
1. 9N 7 & 99 N Il W U E9H
&A1 I B

2. UM 5 @ qU TH @ W &1 5
K|

3. QM 8 § qul SF el W fomw
e g
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30.

31.

4., AN 9 B AT Th T W GE&AT 2
i

5. I 10 & 91 T @ W & 4
|

ITATH TR F AuR R, F=fataa &

¥ HE-H1 F9 G 7

(A) 1, 2 T 3 TER NUSS HAC
|

(B) 3 a¥T 5 WER Uas TN ¢

(C) 2, 3 AT 5 WER AUSS AT
!

(D) 3 % WER US| FeAT § W 2
Teh JOEqT 39St 2T 7l 7

Frefafea SFt ag==al @ TH-TH T@
Tt ST

w=a1:4{1 2378 9
g I : {11, 15, 2, 12, 13, 7, 9}
a fife fo6 SHT sl @ I 10
3 il WRERaT p; B 9O I EEel
1 AT 18 W Hit MR p, 1AM
D1+ po B

1 3
® 2 ®
1 9
© 7 D

P ATa BF ReaR w, +@ @
FaE T HSAT F T2 sl TTRewar art

(A) P(A)+P(B)-2P(AB)
(B) P(A)-P(AB)
(C) P(A)+P(B)-P(AB)
(D) P[(AB)u(AB)]
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32.

33.

Let A and B be two events
defined on a sample space
such that P(A) =039 and
P(AuB)=0-68. Then for which
value of P(B), events A and B
will be independent?

() 06100
B) 04754
(C) 0-2900
(D) 0-5283

Given the number of persons
living at x, [, in the following life
table, the probability that the
three persons with ages 90, 91
and 92 respectively will be alive
in two years of time :

Age () 90 91 92 93

I

Age (%)

L

34.

16000 10000 8000 5000

94 95 96 97 98
3000 2500 1500 800 500

(&) 0-3750 Eg.g
(B) 05000 IBlnis
(C) 10000
(D) 0-0938

In a human population, the total
fertility rate (TFR) was found to
be 160 per thousand. Also, the
ratio of female babies to total
births was reported 45%. The
gross reproduction rate (GRR)
for the population will be

(A) 85-32
(B) 72-00
(C) 4516
(D) 91-86

20/FI/CC/M-2023-27/623-B

35.

. Fetal death rate 2

In reference to the mortality

experience in a  human
population, the different
mortality rates and their

definitions respectively in Group
X and Group Y are given below.
Match the correct pairs of
mortality rates and their
definitions and find the correct
pair from the given options :

Group—X Group—Y
a. Post neo-natal ], The ratio of the
mortality rate number of fetal
deaths in a popu-
lation occurring

within a period to
the total number of
live births and fetal

deaths  occurring
within the same
period, expressed

per thousand

Number of deaths
during the first 28
completed days of
life per thousand
live births

. Infant mortality 3. Number of deaths
rate per 1000 live births
of children under
one year of age
. Neo-natal mortality 4. The deaths of a
rate newborn between
28 days and one
year of age
expressed per
thousand live
births
(A) b—2
B) a—4
(C) c—1
(D) d—3

s GO TR T




32.

33.

SH (x)
L
3 (x)

>

34.

A ofifse 7 feret wfvest e & @
e A 91 B 39 TR uieiva § f6
P(A)=0-39 @I P(AUB)=0-68
21 P(B) % f5@ 9 W W€ A 9o B
L=CERIUI

(A) 06100

(B) 0-4754

(C) 0-2900

(D) 0-5283

Frafeea a9 gwoft ®, =9 x W Sifem
Ffeat B wen 1, R f w =
=fepdl A S§ 90, 91 T 92 &
WY S TN dh Sifad @R hl e
gt

90 91 92 93

: 16000 10000 8000 5000

94 95 96 97 98

: 3000 2500 1500 800 500

(A) 03750 [um
(B) 0-5000
(C) 1-0000
(D) 0-0938

il I TH FEE W FA 9l X
(TFR) 160 it SR 9R—1 T[=1| 91 &,
T S T § Afeen Rgett #° @
45 gfow <t T man| wmfE § wee
TEITE & (GRR) BT

(A) 85:32

B) 72

(C) 45-16

(D) 91-86

20/F1/CC/M-2023-27/623-B

d. f-Fea gg w

35. fredt ae T # gog waiea vEl &

ey 7 = faftm gg & ao o=
aRaTorett it HEE: g9 X Q@ g9 Y A
femmn w21 T ¥ g R 9w 6
ot W o Bem we g,
frafafen st & @ = s =t ™
Hifm

Group—X Group—Y

a. TR F-ea gg R 1. Bl sEen § @

e § AR 9™ i
g w6
FRE § T IR FA
Sfifea st &1 Agua
it & & weikia

b. ¥U1 g W 2. Sfieq % wuw 28 feAt &

T O™ gegH R
e uid TR Sifea
= |

c. g s w 3. IWHTHTY > JR UM

TR S| s ¥
gl hl g

B

28 A AT sw %
T F IR TN T
TaemE it g, Wi
TR Sfifad St 6 ®9
% weidfa

(A) b—2
B) a—4
(C) c—1

(D) d—3

17 WREE T i e. . o.




36. In the ANOVA table of the
following design
. Column
1 2 3 4 S
1 B E A C D
2 D A E B €
3 E B C D A
4 A C D E B
5 c D B A E

37.

with 5 treatments : A, B, C, D
and E the degrees of freedom
corresponding to row sum of

squares, column sum of
squares, treatment sum of
squares and error sum of

squares would be respectively
(A) (4, 4, 12, 4)
B) (5, 5, 5, 10)
© @, 12,4,5 =8
(D) (4’ 4’ 4 ,12) Eh:l:l.

Which of the following trans-
portation problems provide(s) a
degenerate initial basic feasible
solution when the North-West
corner rule was used?

TP—1 Supply
10558 22416 =9 ]120
15 [261: 32| 1417 80
1251516520 11 224 100

Demand 50 80 60 80 30

TP—2 Supply
14 22 36 30
32 12 24 70
19 38 15 10
Demand 55 33 22

20/F1/CC/M-2023-27/623-B

TP—3 Supply
12 29 25 48 100
42 60 40 32 70
13 29 60 | 30 20

Demand 90 80 50 40

38.

39.

(A) TP—1 and TP—2
(B) TP—3
(C) TP—2 and TP—3

(D) TP—1

In reference to a 4-variable
linear programming problem,
which one of the following
solutions may possibly be a
non-degenerate basic feasible
solution?

(A) (6, 4, 1, 3)
B) (2, -8, 5, 10)
€) (4, 12, 0, §)

(D) (1-24, 5-93, 0, 0)

The lower bound for the
probability of getting 125 to 175
sixes, when a fair die is thrown
900 times, will be

(A) 020
(B) 0-30
(C) 0-80

(D) 0-90

S KB IE TR RS R




36. Fm=fafaa srfimereaar % ANOVA areft
; Eargtsf
ufts
1 2 3 4 5
1 B E A c D
2 D A E B C
3 E B c D A
4 A C D E B
5 C D B A E
§ 53W@R, A, B, C, DAT E %
1y ufes =l A, wiaw @@ AR, ITER
=t = g gfe =t = g, s
(Al 4, 4,:12,4)
B) (5,5, 5, 10) EH
(C) (4) 12’ 4’ 5) Eh:lh.
(D) (4, 4, 4 ,12)

37. fafafes & @ FF-w1 @ @wen
I-ufem w1 Faw T oTw =
TR YT T T 7

TP—1 qu\ﬁ
10l 81221161 9| 120
1512632 | 14:..7 | .80
12 16| 20 | 11 | 22 | 100
oim 50 80 60 80 30
TP—2 3-"\-@
14 22 36 30
32 12 24 70
19 38 15 10
i 55 33 29

20/FI/CC/M-2023-27/623-B

38.

39.

TP—3

12 29 25 48 100

42 60 40 32 70

13 29 60 | 30 90

90 80 50 40

(A) TP—1 @ TP—2
(B) TP—3
(C) TP—2 e TP—3

(D) TP—1

T 4 = T e DA TR *
e #, fefefen & @ =F-w1 &=
YEE: Th IFRTINE & W T 27

(A) (6, 4, 1, 3)
B) (2, -8, 5, 10)
(C) (4, 12, O, 8)

(D) (1-24, 593, 0, 0)

V¥ TF Y& T H 900 IR IS S,
@ 125 @ 175 B: AW H FREHAT H
Tt witrm grm

(A) 020

(B) 0-30

(C) 0-80

(D) 090

19 1NN s i e. . o.




40.

41.

42.

Which one of the following
binomial distributions is likely
most closure to a Poisson
distribution?

(A) b (85, 0-15)
(B) b (15, 0-34)
(C) b (500, 0-005)
(D) b (100, 0-08)

In a given set of values of two
variables X and Y, the sum of
squares of difference between
the corresponding ranks
assigned to the values was
found to be 96. The value of
rank correlation coefficient
between X and Y was observed
to be -0-1428. The number of
observations in the set is equal
to

A) 8
B) 4 ESE
(C) 10 G
(D) 18

A systematic sample of size 6 is
to be selected from a population
of size 17 consisting of units
labelled as 1, 2, 3,---,17. Let the
unit selected randomly at the
first draw be 9. Then the sample
of size 6 will be

(A) 9 11 13,15 17 9
B) (1,47, 10 13 16
(©. 9, 12,15 1.4 7
(D) (9, 10, 11, 12, 13, 14)

20/FI/CC/M-2023-27/623-B

43.

44.

In reference to index numbers,
which one of the following
relations holds true?

(A) PygxPggxP3gXxPgq=Popq
(B) PyoxPigxPy3xPiq=Poq

(C) Pg1XPgg X Pg3 X Psg = Ppg

(D) Pqg1XPigXPy3xP3q =Py

Given the probability
distribution

X : 4 S 6
PX=x : 1/12 1/6 3/4

The value of E [3X +1]? will be

e

B —

€

b)) ——

20 [ HHTHIRDTVRY OO0 RRAI O




40. Tl & @ -1 Rwe §a9 43. gEww % "ol #, Frafafea d @
Tl e % GHad: el w" 87 HE-91 Gey g 'Y

(A) b (85, 0-15)
(A) Py X Pgog X P3gXPyg =Pos
(B) b (15, 0-34)

(C) b (500, 0-005)

(B) PjoXPigXPj3XPq=Pog
(D) b (100, 0-08)

41, AW X aN Y & @& fog T a2 & (C) Py X Pog XPo3 X Pag = Pog4
wH! % wg ¥, At @ R T it %
of= % @ F T B AT 96 IR T
X 1 Y % UeT R Hg-H" O H (D) Pgy X Pyg X Pog X P34 =Poa
A —0-1428 9w T wHg # e m
Il h G w1 AE §

a) 8

B) 4 s 44. Frefifar s 9ot Ry R W

P(X=x) : 1/12  -1/6 3/4

ﬁEI‘_(I:?’!‘EI

(D) 18
E [3X + 1] & 9 &m0

42. T% 17 AR & AW ¥ 6 AER H

T FHAGE Uiaes gAT ST &1 gl @) 655
# w1 2 3,--,17 ¥ Afwa fema 2
T R | W oS fR wem g7 | I
w9 ¥ SaMa 3 9 ®, Al R 6 F (B)_9§
RIRERI U 2
(A} (9. 11.9¥3; 15,17, 9)

e
B) (1, 4, 7, 10, 13, 16) 6
€):-:(9, 12,:15, 1,4, 7) < ?ﬁ
D) (9, 10, 11, 12, 13, 14) 2

20/F1/CC/M-2023-27/623-B 21 JUHHRRO I 0 D i e. 1. o.




45.

46.

The joint probability mass
function (p.m.f.) of variables
(X,7Y) is

AR 1 [2y+1]".
T Uty | 2y+2] ]

%y=012--

Then the marginal p.m.f. of Y
will be

(A) Poisson distribution p(A)

with A=1/4 ESE
o
(B) Poisson distribution p(A)
with A =1/2

(C) geometric distribution with
p=1/4

(D) geometric distribution with
p=1/2

The events A and B are
independent. It is given that
P(AB)= 0-28 and P(AB)= 0-18.
Then the possible value of P (A)
will be

(A) (09 or 0-2)
(B) (0:7 or 0-4)
(C) (02 or 1-4)

(D) (0-24 or 0-4)

20/FI/CC/M-2023-27/623-B

47.

48'

Let variable X takes values O
and 1 with probabilities (1-6)
and 8 respectively, —%— <6< % The

maximum likelihood estimator
of 8 on the basis of a single
observation X is

1
e st
B) (1+X)

© 30+X)

m)%a+X)

The function

f(x)=4x—2x2—§

is not a proper probability
function of the random variable
X where 0< X <2, because

(A) its integral from O to 2 is
not 1

(B) it is negative for various
values of X

(C) its integral from —oo to + oo is
not 1

(D) it is not a linear function
of X

22 [CVRTR ORI R0 0RO RSN




45. R (X,Y) 1 GIH WAl q6E1 Fer 47. AW <hfST & =X X, Wiearstt (1-6)

(p.m.f.) = 2 T 6; 1<6<2 % W wEw: AW O
e 1 [2y+1r AT 1 ol 2| Tl TEN X & SR
2Y*2(y+1) | 2y+2 W O T HETH G HATHAH 8

x}y:O,Lz,...
a9 Y %I 39 p.m.f. TM A) %(1_)()
(A) A=1/4% &% @™ s p(A) B) 1+X)
(B) A =1/2% &y @i 51 p(A) © 1(1+X)
3

(C) p=1/4% ™ SA(UCH 5 s

- s (D) —;—(1+X)
(D) p=1/2% @Y S A

48. o

f(x)=4x—2x2——2

46. W= A 9o B w@aa gl R mn @ & mg%%?Iwaaﬁmﬁmw
P(AB)= 0-28 T P(AB)= 018, & &, Sl 0< X <2, Hifs
dd P (A) o1 ST HH BT
(A) @R 0 § 2 & " wmber 1

EERd
(A) (0-9 =1 0-2)
B) = X % faftm 7= % fo
B) (0-7 31 0-4) ERICR

(C) SR —oo V +oo o W HHIHTH

(C) (024 1-4) g

(D) (0-24 =1 0-4) (D) T8 X I T e o Tl 8

20/FI/CC/M-2023-27/623-B 23 [ IR 0GR O R i p. . 0.
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49. For six independently and S1. Below are given the layouts of

identically distributed random two different designs :
variables Xl’ X2,'“, X6 with Layout 1 Layout 2
Lis B|A|D| A B DlAa|cC
B == 0. =1L 2.6, p|p|B|C cla|B|D
6 CiBiCilD DB l-C|A
P[ZX i = 4} AlclalB alc|p|B
o Which one of the following
is shows a correct relation between
the design and its layout?
(a) 3 (A) Layout 1 and 2 : Both are
16 Latin square designs
E&E (B) Layout 1 : Randomised
3 -El.'!wg block design and Layout- 2
(B) % Completely randomised
design
(C) Layout 1 : Completely
(©) 3 randomised design and
64 Layout 2 : Latin square
design
(D) o (D) Layout 1 and 2 : Both are
32 randomised block designs
52. Let (X,Y) follow a bivariate
normal distribution with
50. Consider a random variable X parameters 1, o, 012 » Gg, p)-
with possible outcomes The distribution of (X|Y =y) is
0,1 2, ---. Suppose that c
= (B) Nl +p 2 -po),
P[X =jl=(1-a)ad; j=0,1, 2,
For any two integers u and v, (B) N[u2+p6—2(x—u1),
P[X >u+v|X >u]is equal to 01
o3 -p?)]
(A) P[X <uy] o
©) Nipz-p2tx—p),
B) P[X2v
( ) [ ] 0.% (1 -p 2)]
©) PIX >u+v] D) Niui-ptiy-py),
2
2 2
(D) P[X > uv] o1 (1-p7)]
20/F1/CC/M-2023-27/623-B 24 |1 00000000 R A

e



49. . Wad T GgW foaia agees =W

50'

Xy, Xo,, X g, SRR

B)

gurfe gRomEt 0, 1, 2,--- % WY TH
Igfes®d W X | fmr fifvw) a=
USAE

P[X = jl=(-a)a’; j=0,1,2--

9 5t @ el uw @ v % T

P X>u+v|X >u|RAA T
(A) P[X <u]

(B) P[X >v]

(C) P[X >u+v]

(D) P[X = uv]

20/FI1/CC/M-2023-27/623-B

51.

A= 1

= @ faftm siftregarett & af=mE
fu e

A= 2

» 1O 0

> 0 |U |W

O |w o |»
> |0 |W o
w oo |»

T |0 |W
QW |[» U
b |o|w |»

A B

52.

Fefafaa 4 @ =F-ur il aun
g A % filw w wdl wey
@ 87

(A) = 1 a2 : A & QRS
ot rfreread &

(B) If=ma 1 : Igfsdipa saiw
fvheTT qur AR 2 ¢ |/
Tgfesshicha AfihedT &

(C) f=ma 1 : 9 Igfesshiaa
arfrereT aur AfFE 2 : ARA
11 TRy §

(D) fm=m@| 1 @ 2 : <F &
Trefeashia e STEHE ©
= i 76 (X, Y) 6 iR v
dﬂ,mml,uz,clz,c%,p)%m

N(X|Y =y IR

a) NWﬁﬁgiw—uﬂ,

o7 (1-p?)]
(B)zvm2+p%§u—un,

o3 (1-p?)]
(C)IWuz—p%fm—uﬂ,

c31-p?)
D) Nmrmgiw—mx

o2 (1-p?)

25 [IHHEE 0 A e. . o.




53.

54.

In a population, there are 600
males and 400 females. If the
aim is to estimate the proportion
of the females in the population
on the basis of a sample of size
100 selected from the SRSWOR
scheme, then the variance of the
estimator will be

() 999x0-6x0-4
900x 100
900 x 600 x 400
(B) EL3E
100 IEI.‘-‘."SE
©) (1000-100)x0-6x0-4
999x 100
600x400x100
(D)
999

In a completely randomised
design with 5 treatments, the
degrees of freedom for error is
16. If the replications are r; = 3,
=4, rp=4, r5=5, then the
value of r3 is

@A) 8
B) 2
) 6

(D) 5

20/F1/CC/M-2023-27/623-B

SS.

56.

For two events A and B given
that P(A):%,P(B|A)=% and

1

P(A|B)=—. The random
4

variables X and Y are defined as

, ifweA
0, otherwise

X((n)={

1, ifweB
0, otherwise

Y(co)={

Then which one of the following
is true?

(A) P[X=OmY=O]=§
(B) P[X=1r\Y=1]=—;—
(©) P[X=le=0]=§
D) P[X=OmY=1]=%

Let X, X5,---,X,, be a random
sample from a normal
distribution N (8, B) and

n n U 2
U=YyX;, V= Z(Xi —-—)
i=1 i=1 L
then E(V -U) is
(A) O
B) B
(C) nB
(D). =P

26 || MIDREELE 0RO 0RO



53. fwdt waf® & 600 T @A 400

54'

Atemd ¥ AR W@ | T T
SRSWOR @9 & @1y =@fNa 100
IMFR & Tk Uiyl & MUR | gufd §
AfgeTTeit % AT I ATeheH fhHAT W,
Al ISR T JERUT BT

999x0-6x0-4

(A)
900x 100

900x600x 400 ELIE

(B)

100 Ehh:l.
© (1000-100)x0-6x0-4
999x100
600x400x100
(D)
999
5 ITERI % W TH WU G osehishd

rfirea & IR it @ F 16 R
Wﬁg’-ﬂlﬁﬁlﬁrl:& =4, 13=4,

rs=5% Mry AT E
(a) 8
B) 2
© 6

(D) 5

20/FI/CC/M-2023-27/623-B

55. < 92 A 991 B % fog e w2

i3 P(A)=%,P(B|A)=% ql

P(AIB)=%%I TJgfes® s X a1 Y
gy &

1, IR weA
0, YT

X(m):{

1, 9 weB

Y= {0

9 freafafea § @ |9-w1 g 27

(A) P[X=0NY =0]=

(B) P[X=1nY =1]=

0w Pl o5fcn

(C) P[X=1NnY =0]=

(D) P[X=0NY =1]=

00 | =t

. UH diNe & X, Xo,, X, @

T s N (B, B) ¥ fomn

Trgfss Titee © ao
n n U 2
=VX,;, V= s
pneli )
}ATWEWV-U)R
A) O
B) B
(C) nB
D) =B
27 IR ORE OO TR e e . o.




57. In a 23-factorial experiment

[abc]—[bc]+[ac]-[c]—-|ab]+[b]-[a]+ 1

58.

59.

denotes the total of the effect
@ C

(B) AB

(C) AC

(D) BC

If X-4Y=5and Y-KX =4 are
the regression lines of X on Y
and of Y on X respectively, then

the range of constant K would
be

A) 0<K <1 E8E
2

(B) 0<K <

N

(C) 2<Kk <3

(D) 0<K <2

Which of the following would be
correct to fill up the blanks in
the following sentence?

“The power of a test refers to the
test’s ability to the
hypothesis when itis __ .”

(A) accept, alternative, true
(B) reject, null, false
(C) accept, null, false

(D) reject, alternative, false

20/FI1/CC/M-2023-27/623-B

60. In the process of dividing a finite

61.

population into strata, the
variability of the total population
is distributed over two types of
variability, one, between strata
variability and second, within
strata  variability. For a
population, divided into five
strata, the following values were
obtained :

Total sum of squares (TSS)

= 12570

Between strata sum of

squares (BSS) = 8793

Within strata sum of

squares (WSS) = 3777
Then the difference between the
variances, V (yg;) under the
proportional allocation and
V ([y,) under SRSWOR will be

(A) 3777
(B) 5016
(C) 12570

(D) 8793

If X follows the
distribution N, 1),

n
t= 1L ¥ Jci2 will be unbiased
=

normal
then

estimator of
(A) 1+p?

(B) 1-p?
(C) 1+p+p2

D) 1-p-p?

28 [T 0O 0RO




57. s 23 -SgsuErHt @ &

[abc]-[bc]+[ac]-[c]-[ab]+[b]-[a]+1

58.

59.

358 T 3 TN R IR AT =Y
Aa) C
(B) AB
(C) AC

(D) BC

g X -4y =5 T Y-KX =4
FHYM: Y W X 99 X W Y & a0
Yt €, ot Rugs K o faeam &

A) 0<K <1

(B) 0<K <

e

(C) 2<K<3

(D) 0K <2

e & @ s-ar = oy e 9
T @relt TAET W 9 % fow wd e

“feeft whew RN v 3@ whgw f
_ oftweui W __ I amar W
h w1 8, SEih I8 B’

(A) I, Wi, 9
(B) A, ITEHR, T
(C) Y, Wewr, Tea

(D) AT, FAEHTHI,ITAd

20/F1/CC/M-2023-27/623-B

60. Tt difd wafy & wlww & o,

61.

gt gy & fwwa = @ folm wwR

% fowmaret # e @, W Wl % 0

foromar @on gE0 W % Awia o

foret wwfy & foru, 5@ uiw @@ @ sia

T ®, Frefefae oo v foeg
Mt # T A (TSS) = 125-70
W % T I W= am (BSS) =
87-93

it % 3iia M @ 4 (WSS) =
3777
a9 Iguies dear fafy & ofwia
T, V(Gg) 991 SRSWOR %
F=ria TEW, V (§,,) T 76T A W
(A) 3777
(B) 50-16
(C) 12570
(D) 87-93
Ife X TaE= s N (U, 1) 3 a0
w@l g, t=;ll‘§‘.4xi2 fererent
i=1
ARG 3T 87
(A) 1+p?
B) 1-p?

(@) “lipEp®

(D) 1-p-p?

29 (IR0 e e. . o.




62. If X is the number of ‘sixes’
when 72 fair dice are thrown,

the value of E(X 2) is

(A)

| w

(B)

N =

€ —
(D)

63. Let the joint probability mass
function of two random

variables X and Y be

floy=22Y

2 s x=123and y=12

then P[X = 3] is %ﬁﬁ

@ =

66.

(B)

O |

€

(D)

20/FI/CC/M-2023-27/623-B

64.

65.

In the normal distribution
N, 02), both u and o2 are
unknown. Based upon a random
sample x;, Xp,'*',X, from the
distribution, the maximum
likelihood estimators of u and o
are respectively

@) | % \/f: (x; —:‘c)z/n]

i=1

(B) zxi,JZ(xi—f)z/(n—l)]

i=1

©) | % Jz (x; -f)z/m—l)J

D) |,

If the confidence limit for the

mean of the normal distribution
2

with variance c is
X +2-580 //n, then the
corresponding confidence
coefficient is

(A) 099 (B) 0-:005

(C) 001 (D) 095

A coin is tossed five times. Null
hypothesis Hy that the coin is
fair is rejected if number of
‘heads’ is zero or five. The level
of significance is

WG m
© @2 D) G)S

Lo U TR R TR TR




62. 72 Y& YEl H IVEH H IR X GEAT

63.

‘s wawiar d, AE(X2)w A }

(A)

(B)

N | =

Clei—

1) B

i fifvrg f @ agfees =t Xam v
% TYH Tl A6 BoF  m4E

X

f(x,y)=-il-‘li, x=123dmy=12

2
& A P[X =3}

(A)

N

(B)

QO |

\®)

(D)

W=

20/FI/CC/M-2023-27/623-B

64.

65.

66.

YA S N, 62) § p @ o2
3! & W@ B 9 ¥ fow o

w Sliiuii xl; x2,"')xn %
AMUX W HA: p 99T o b HEaw

G ST &

@) zJiurﬂ%ﬂ

i=1

(B) in,\/z (x -3_6)2/(71—1)]
R e

W)zJiwrﬂ%mA]

i=1

£ i
m>zJ2uraﬂ
i=1

I T 62 F WA TEEA s F
H1eg = fovere €im X £2-580 /4n
2, 1 Gefta famarea T 2

(A)- 0:99 (B) 0-005

(C) 0-01 (D) 0-95

T o Ui 9R 38T @ 3| A
uRereq 1 H, % e g= R, smlisr
R o v R, 3R e I wuiw R
TRAT TR 7
4
® (3)

o 3
o) o
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67. If a Poisson distribution has two
equal modes at x=1 and x =2,
then P[X =1]is

(A) %(e_1+2e"2)
B) e
C -2
(D) 2¢72

—

[}

68. The following table shows the
number of households in 12
villages in a district. Using
Lahiri’s method, a probability
proportional to size sample with
replacement of 4 villages is to be
taken using the number of
households as size measures :

Village A 2Nl g R SR 6
No. of
households : 7 109 21 15 32 21
Village T T80 100 12
No. of
households : 28 23 11 42 12 51

The probability that no unit is
selected at a trial is

(A) 0413
(B) 0-274 ELSE
(C) 0-372 ﬁ?‘éﬁ
(D) 0-715

69. In the linear model Y = XB+U if
EUU)=G and best linear
unbiased estimator of B is HY,
then

A) H=(X'GX)"'x'G
(B) H=(X'GX)'x"’

€ H=x'¢xtxc!
(D) H=(X'X)1x"’

20/FI/CC/M-2023-27/623-B

70.

71.

72.

If X is a standard normal variate
and is independent of Y and
X2+Y2 has a central chi-
square distribution, then it is
necessary that

(A) Y is a standard normal
variate

B) Y=X
(C) Y2 is a chi-square variate

(D) Y has uniform distribution

In the layout of a randomised
block design with 7 treatments,
each replicated 4 times, the
plots will be grouped into

(A) 28 blocks of 1 plot each
(B) 2 blocks of 14 plots each
(C) 4 blocks of 7 plots each
(D) 7 blocks of 4 plots each

If the moment-generating
function of a random variable X

i

is(—+—e) , then P[X =2 or 3]
33

is

(A) 3x37

5
o ()

© 3

(D) 120x37°
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67.

68.

>

I TH WMl §eT % Al GHH §gah
x=1TNMx=2% MP[X =1]%

(A) %(e‘1 £2e2)

B) et
(€) e
(D) 2¢72

Frafafen ofeh fFh fm & 12 T
T Bl it e SRMar @ | O h W H
FHR WUH AHA ge anted fafr @
AT A §Y 4 a1 w1 T Aioew 79
% U Wik wieumw fafy g
'QHTGITGT%:

ma 1 2 3 4 5 6
ssiaem o 7 109 21 15 -32 21
Hic 589 10 01 - 12
WA a0 2823 11 42 12 51

frftzra A Pt s S a g oW

$ wiftrerar &

(A) 0-413 L5

(B) 0-274 i

(C) 0-372

(D) 0-715

69. faw wiew Y=XB+U #, 3R

EQUU)=G a0 B & wamg Waw
SR Ahes HY §, @

(A) H=(X'GX)'!X'G
(B) H=(X'GX)"'x’
€ H=(x'Gx)'x'G™!

M) H = (X’ X)71x"

20/FI/CC/M-2023-27/623-B

70. AR X Tk GGG TG SR a1 Y

71.

72.

¥ @ ¢ IR X2+7?2 ™ =N
FE-0 ¥ g, dl I8 A0WH ¢

(A) Y T Tehisha SEHT <R @
B) Y=X
(€) v? w& -2 | 7

(D) Y &I §ied 996 §

7 IUER, ek 4 IR RGN % 9,
frht afoos =ie Ao &
rfirrrg # sp@uel st afie B

(A) 28 EE! §, TAF 1 @IS % ™

(B) 2 @WwEl #, yOF 14 Y@UEI &
qq

(C) 4 TUel &, Y& 7 @I & €Y
(D) 7 WUl #, TF 4 EUSl % AT

I freht agf=e® = &1 e
16D e b
W(§+§e)%,?ﬁP[X_2m

3] ?

(A) 3x37°

o 2

© 5

(D) 120x37°
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73.

74.

If X and Y are two variables with
mean 10 each and variance 1
and 9 respectively and

correlation coefficient equal to

i—, then the covariance of 3X and

SY is

A 34

(B) 00
IC)y 1825
(B} 1575

For the distribution

fl)=(1-6)8%x=0,1,2--,0<06<1

75.

the probability of the event
“X = odd number” is

é
A 651
1
B o) '-2?.}*';3%
1 EH:I ]
(©) 3
©-3
) ©+1)

For a Poisson distribution with
parameter 6, which one of the
following is true?

(A) X is a consistent estimator

ofl
8

(B) a consistent estimator

8| =

is
1
0

Q
h

1 - 4
(C) — is a consistent estimator
x

of 6
(D) Nomne of the above

20/FI1/CC/M—-2023-27/623-B

76.

77.

78.

If Xy, X5, X3 and X4 are four

basic feasible solutions to a

linear programming problem,

then which one of the following

will also be a basic feasible

solution to the problem?

(A) X1+X2+X3+X4

(B) 2X1+X2 —3X3+6X4

(C) 03X1 + 01X3
+0-4X,5+0-2X4

D) 0-8X1+0-1X,+0-1X3—-X4

Given the following linear
programming problem :

Maximize z = 5x; +3x9
subject to
X1+Xx2 <6
2x;+3x9 26

0< x; £4, 0<x9<3

Which one of the following
provides the optimum solution
and corresponding value of the
objective function?

(A) xy=x9=1 z=8

(B) X1 =2, X9 =4, z=22

(C) x1=4,x9=3,2=29

D) x1=4,x5=2,2=26

In a queue characterized by
(M/M/1): (o /FIFO), the arrival
rate was observed to be 8
customers per hour and the
average number of customers
waiting for the service was
computed as 1. Then the service
rate should be approximately
(A) 13 customers per hour

(B) 18 customers per hour

(C) 6 customers per hour

(D) 15 customers per hour

T TR T AT




73. IR X 99 Y & =X 39 TR g & A

FT WL 10 B qAT I TR HEE: 1
w9 § o w-ddn i ¥, @
3X U1 5Y T HE-JE §

A) 34

(B) 00

(C) 11-25

(D) 1575

74, A

flx)=(1-0)6%; x=0,1,2--,0<0<1

75.

¥ o gem ‘X = fowg wen’’ @R AR
iRreRdT §

@) (931)

(B) (1ie) %%%
© 5

O o5

ged 6 % Y WMl s & g

frefafea § @S- ad 27
(A) z,%wwa‘vﬁw%
B L 1% o dm smwes 2
x 8

1

©) z,eww@mw%

(D) =9 & =I5 T
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76. AR X,, Xy, X3 au X, Forelt Waw

77.

78.

T §HET % 9K 9™ IS & §, ol
fefefeq 4 @ w9-w1 @™ T oft
THET 1 TH G T T M7

(A) X1+X2+X3+X4

B) 2X;4+Xo—3X3+6X4

(C) 03X1+01X3
+0-4X2+0'2X4

(D) 0-8X;+0-1X,5+0-1X3-X4
frefafas Wasw dvmm wwen % fag
SRR
HEAHIT 2 = 5x1 + 3x9
i
X1+x9<6
2x1+3x9 26

OS)C]S4, 0S)C2$3
frefafes & @ ®F-T1 & Iggaad
T qUT el €T Bl T TH ST
Al xy=x9=1 2=8

(B) JC1=2,JC2=4,Z=22

(C) x1=4 x0=32=29

(D) x1=4,x2=2,z=26
(M/M/1): (o /FIFO) vreTua Terelt
Uit § HPHT W 8 Ut Wl wT UM
T qT Ve Wi % T efteTRa aresht

i offeq g 1 ol T Q| ) Oae,
T

(A) 13 TTEs Wi wRT
(B) 18 ures ufd e
(C) 6 ure= ufd =er
(D) 15 e Ui e
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79. Given a two-state Markov chain

with one-step transition
probability matrix :
-4 a
= 0<ax<1,0<b<1
B { b AR

The two-step transition
probability p{% will be

(&) bpbh+@1-b)pY

B) (-a pbh+bpY)

(©) (-b) pih+apd)

D) apd+a-p) p

80. Consider the following transition

probability matrix in a four-state
Markov chain :

yIRRE LR e
1143 2/3 0 0 E¥E
ol i 0 o i ﬁg‘ﬁ
=802 0 120
4150 - O 12112

Which one of the following
statements is true?

(A) State 1 is transient and
state 4 is transient

(B) States 1 and 3 both are
persistent

(C) State 4 is transient but
state 3 is persistent

(D) States 3 and 4 both are
transient

81.

82.

83'

Let for three variables X;, X,
and X3, Ryp3 and nj3, are
respectively multiple correlation
coefficient and partial
correlation coefficient. Then if
the notations have their usual
meanings, which one of the
following relations is correct?

2 2 52
(A) n3..=r5R{H;
(B) (1-Ry.p3)?

=(1-n3.2)%/0-13)
(C) (1-r3)=1-7r%)L-Ris)

D) 1-Riys)=(1-r2)1-7%,)

For the curve Y = ab¥ , the value
of the constant a, as obtained by
least square principle is given by

(A) antilog [logy — xlogb]
(B) antilog [l - Ylogy - X log b}
n

(C) antilog [logy — xlogb]

y
D) —
( ) bx

If x 21 is the critical region for
testing Hgp:0=2 against
H;:0 =1, on the basis of a single
observation from the population
flx, 8)=0e; x>0,06>0, the

value of type—I error is

@) e B =
e

o -1
© - o) &

T U TR RR T T A



79. & fi-emen wwi@ g@en @

ThHTl-ha T Wl ST A=
e mn e

_|A-4a
P‘[ b (1-b)

- }OSaSL 0<b<1
-FEH SRR TRHAT play B
(A) bphh+(1-b)ph)

(B) (1-a phh+bpo)

(© (-b) pbh+aph)

D) apld+1-b) pl)

80. TH TR-IYRYT I WHE FE H,

o wyFemr wilemar g, W
%FQT{EPQ

10 oy
If1/3 2/3° 0 O
o1 0D 0

~3i1/2 0 /20
400 0 12 1/2
FrafeRaa & @ -8 T Tt 87

(A) 3T 1 AMBR B qun o 4
AR ]

(B) areeard 1 iR 3 91 e #

(C) 3R 4 ARR B fooeg tawe 3
frem 2

(D) a3 qU 4 3 AWK F
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82.

83.

. W iR fR i w0 X, X, a9 X5
F T Ryp3 W rzp %S SE-
UE-HEY YU a1 IR wg-Hed
e €1 =l g o wmr ot #
@ Frefafaa gegl § @ H9-a1 w6 @
87
(A) 734 = {5 Rips
(B (- Ryg3)

=(-r13.0)2/ (-7

© Q-rg)a=0-r3)0-R3y)

D) (-RZy3)=(1-r3)1-r%0)

Y=abXH§§3€%TQ,f€3T{i3?aEFIW
S =ad o fUga g/ W fRan S
&, T

(A) antilog [logy — xlogb]
(B) antilog [% -y logy - X log b]

(C) antilog [logy — xlogb]
y
D) %
(D) -
¥ f(x, 0)=0e%;x>0,06>0%
UH Th Thd JAHS & AEUR W
H;:0=1% fa%g Hy: 0 =2 % wl&m
F fom ARt x>1 wifvs &5 3, @
WHR—I 3 FUE B

@) e @ 2
e
E3 €?-1
G o &3
37 1IN0 . 7. O.




84.

85.

Let Y’ =[y1, Y2, ys] be
distributed according to the

trivariate normal distribution
with parameters

3 42 .0
n=|4,X={2 4 2

2 0 2 4
Let A*-2 =

15 o a

non-singular matrix. Then the
variance-covariance matrix of
the transformation AY is

A [20 4
w2
6o
® |, 6}
(42 0
€2 42
0 2 4 mym
6 -2 -6 e
P 2—2}

Let V; be the variance of the
sample mean under SRSWR
scheme and V, be the variance
of the sample mean under
SRSWOR scheme, where sample

size n =20 and % =2, then the

population size Nzis
(A) 39

(B)

(C) 30

(D) 29

20/F1/CC/M-2023-27/623-B

86.

87.

Let the regression equation of X
on X, be given by X1, =a+pX,
where a and f are constants.
Given that f=0-54 and
V (X5) =16, the value of V (X1.5)
will be

(A) 21600
(B) 4-6656
(C) 21-7678

(D) 1-1164

Let the random variable X
represents the lifetime of a unit
following exponential distri-
bution with mean life o. If X
denotes the mean of X, the
UMVU estimator of : the
reliability function of the unit at
time t is given by

n-1
(A) (1—%) St< X

D) (1— :

n-1
(n—l))_c) ;t<(n-1)x

<23 U AR TR T TR T




84. R wivw & Y’'=[y;, Yo Y3l

85.

feafifea et & @y ™ -
TET S T8 e 8

20 4
(A) 44]
6 O
(B)OJ
k4 2 0
(©) 12 4.2
0.-2-4 E$E
: G
62 -6
(D) 2 2—2]

AW i 5 SRSWR fafer & st
yfoesf #em @ vEW V; R @
SRSWOR faftt & ofaria ufaest men
F T V, B, il ey R

n=20%a‘9ﬂ%=2 g, @ uufy

2
GRS
A) 39
B) 40
(C) 30

(D) 29
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86. AN divT fF X, | X; & qHEW

87.

iR weRfa P S @
Xip=0+BXy ¥, R o @ P
foris g1 feom T ® 7 B =0-54 @M
V(X5)=16, @V (X1.5) B

(A) 21600

(B) 46656

(C) 217678

(D) 1-1164

= et & agfess = X, 1w g
o 9T ST S T AFEU A ATt
T TS S99 Y S TeRia war
21 afe X, X & 3fga =+ <=ian 7, @

g t W I9E % [OaeEal wed %
UMVU 37scleh & 98 &

(A) (1—%)n_1; ew

n-1
(B) (l—fx:) ;t<nx

(€) (1—1_)n; Eenv
nx

D (1— ¢

n-1
(n—l))_c) it<(n-1)Xx

39 [IRNEINEIEUR U R R e. . o.




88.

89.

90.

In a Markov chain
P Xmin =k|X, =]l

represents

(A) n-step transition probability

B) (m+n) step transition
probability

(C) m-step transition proba-
bility

(D) k-step transition probability

Suppose the correlation
coefficients rj5, 3 and ry3 are
equal to r, then the value of the
multiple correlation coefficient
R1.23 will be

1+7r

r
B) O
€ 1
o) 2

1+r %EI

e

The standard error of the
correlation coefficient based
upon: .- a  sample ieof 25

observations is 0-128. The value
of the correlation coefficient is

(A) 0-60
(B) 0-43
(C) 050

(D) 0-82

20/FI/CC/M-2023-27/623-B

91. Suppose the

92.

estimating
equation Y =5-2X has been
calculated for a set of data. Then
which of the following is true?

(A) The intercept of the line is 2

(B) The line represents an
inverse relationship

(C) The slope of the line is
negative

(D) Both (B) and (C) but not (A)

Consider the following sets of
pairs of values of the variables X
and Y :

S: {1, 2), (3, 4), (6, 7), (9, 10)}

To: {(2, 4), (4’ 6)’ (3: 5)’ (7, 9)}

Let rg and rp stand for the
correlation coefficients between
X and Y for the sets Sand T
respectively. Then

(A) rg<rp

B) rg=rr

(C) rs>rp

(D) Nomne of the above
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88. & HThie ST |

89.

90.

P[Xmyp = k| X, = jloid &
(A) n-U8 TAFTT ARHAT i
(B) (m+ n) 98 TAFTART TREHAT i
(C) M-8 TR TRIHAT i

(D) k-9< TGl Tehar i

WW%%'WW no, N3
TUT 193 % WM 7 % W 8, I 9gH

HE-WWRl.Q:g_Eﬁ’"
i+n
(A) 2r
B) 0 Ok
&
€)1
(rv/2)
P

25 3ffhel F TH Wfaewl & MR W
YE-TaY UM %k WEH FE B AW
0-128 | Gg-G«Y Ui I 4 &

(A) 0-60

(B) 0-43

(C) 050

(D) 0-82
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91.

92.

T wfifere & foreht T wg=a & fo
STheF Bg WHERO Y =5-2X 6
T it TR S e § ®H-|1 T
FHU T 7

(A) @ @S 2 ¥

(B) @1 T vhiellw GeY H g9l 8

(C) @1 H FHE FBUCHF &

(D) (B) 3 (C) IFt g (A) T

T xwm vy ¥ g b g ®
Frefafe ag==t w ffar AR
S : {1, 2), 3, 4,6 7), (9 10}

T: {2, 4), (4, 6), (3, 5), (7, 9

WEﬂﬁQ%rSHﬂTrT,Xﬁ%IT Y %
< Ug-TEY TUNhI I A AEE S
qgr T fore qurian &, @t

(A) rs<rr
(B) rs=rr
C) rs>rp
(D) ¥ A =K T
a1 [HHHHnn i e. . o.




93. Let by, and by be the
regression coefficients for the
variables X and Y. Given the
four sets of regression
coefficients as

M :{by, =2, by, =1/8}

N : {byy =-0-7, by, =1/28}

O : {byx =12, by, =3/7}

P :{byx =5, by =2/5}
Which of the above sets are
wrong?

(A) Both M and O

(B) Both O and P

(C) Both N and P

(D) Both O and N

94. With three states 0, 1 and 2, the
transition probability matrix of a
Markov chain is

2
91 2 ool
012
0 qq 0
paglte bt
4 2 4
2105
. Mo
The initial probability

distribution is P[X, =i]=é— for
i=0,1 2. Then
P[X5=2 X1=1 Xg=2]

is

3 3
) EB T¢
1 1
e P) e
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95. In order to fit a polynomial of
many

degree R, how
summations are to be computed
for n observations by least
square method?

(A) R+1
B) 2R
(C) 2n

(D) 3R+1

96. If random variable X follows the
binomial distribution with
parameters n and p and given
that o =P[|X -np|>+/n], then
foralln=12--;0<p<1

(D) §_<.(X<1
4
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93.

94.

uH T 76 by, T by, S X T
Y % fore wemsmm e §1 e geeeE
O % SR = U T R
M : {by =2 by =1/8

N : {byy, =—0-7, by =1/28}
O : by =1:2 by, =3/ T}
P': {byy =5, by, =2/5)

3T ¥ HH-91 9= TEq of

(A) Maur O’H
(B) O P3mt
(C) Nau PaEAi

(D) Oqur N3F

d erEeal, 0,1 qur 2 % @iy fohwft
UEhi  J@E Tl TAMIGRT ST

T & [EIE]
0 1 2 FHul
g ooy B
Ol a2 0

pogpl 41
4 2°4
olg = 1
L 4 4l

un&%uﬁwaiap[x(,:i]:%,

i=0,1,2 % fowd, at
P[X,=2 X;=1 X =2]

2
3 3
® 3 B =
1 1
© < o =
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95.

96.

R #IfZ & TH agI8 H WHNA A b
e = =t frg@ T 2 Jgn ®
for A Srfirferd A w27

A) R+1
(B) 2R
(C) 2n

(D) 3R+1

IR AEfs® W X, n T p T=@
afa fiug se1 & ogeRw war § a
e R B o = PLX —np|2Jn],
dafin=1,2--0<p<1a T

(D)ESa<1
4
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97. Let Xl? Xz,"',Xn be

98.

independently normally
distributed random variables
with respective means

16, 0.56,---,0.,0 and standard
deviations 04, 09,::,6, Where
o;;i=1 2,---,n are known and 6
be unknown. Then the MLE of 8

is given by
n
(A) Z Oy X

D) ¥ (@; x;/c?)

Let X, X5,---,X, be a random
sample from a  Bernoulli
distribution with parameter p;
O0< p<1. For estimating p, the
bias of the estimator

(«/ﬁ+2ixij
i=1
2(n+n)

is

& \/;1-1+ 1(% i p)
(B)

©

D) 1[

20/FI/CC/M-2023-27/623-B

99, Let x be the mean of a random
sample of size n from a normal
population N (6, 62). Then which

one of the following is not a
consistent estimator for 6?

b
A) (@tn)x-——:a b>0
A) (a+n)x — 5%

B) X-_——

nx 4 1
n+10 nn+6)

\®)

nx+10

©) n+20

100. A random variable X takes
values -2, -1, 0, 1, 2 with

probabilities —, —, —, =, = . Then

A) E|X|> Y P[|X|zn]

n=1

2
B) E|X|< X P[IX|2n]

n=1

2
(C) E|X|= Y P[IX|=n]

n=1

2
(D) E|X|21+ Y P[|X|=n]

n=1
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97.

98.

T it & X, Xo,-, X, @A
qgfes® W §, W EEnR WA
016, 096, --,0,0 TA 0y, 69,0y
e faaeml & 9 YEE §ed
IO HQ §, W& o i=1 2,0
T R AN O W@ v O W Heww
uTfaT 3Tehers (MLE) 8
n

A) Y o;x;

i=1

B ¥
©

(D) Z(Otixi/G?)

e o & X, Xo,--, X, TRA
p; O<p<l 9@ = Sed |
agfess uftest Bl p % SmEeH ®g

3Thaich
(\/;+2 inJ
i=1

2(n+:/ﬁj
1 IRF B

n Rl
B «/71}+1(p_%)
1

©)

) \/51+ n (% - p)
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99, W it f6, X¥ & T wHE

100.

N@®,62) ¥ T T @& n IHR H

Iefess ufved @ wea ®1 Fefafea
T q HH-G1 Tk O Tl §1d A(heies Tl
g7

- b
(A) (a+n)x—nT5,a,b>O
B) x-—

nx 1

(€ +
n+10 n(n+6)

nx+10

() n+20

T IEfeed | X & W -2, -1, O,

2
A) E|X|> Y P[IX|2n] -

n=1

2
B) E|X|< X P[IX|zn]

n=1

2
(C) E|X|= X P[IX|zn]

n=1

2
D) E|X|21+ 3 P[IX|2n]

n=1
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