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Assistant Professor Exam - 2017

(Final Answer Key)

|
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Statistics
Let X be a random variable whose probability density function is 10y £1
1;0=x =1 wxwu@%m%muﬁhﬁww%fm:[ Sl
ano: 1 ) ={, = 0; 3=
0 : other wise &
Then P, (X = 1) is Pr (X = 1) &I HM &:
A 1 1

1/2

Q.No: 2 The standard deviation of a binomial distribution with parameters n=16 and p=1/4 is: T fguq e 19 Urad § n=16 U7 p=1/4 ITHT AFSG fd<a ©:

A 3 3

B 4 4

D 2 2

Q.No: 3 An unbiased coin is tossed 6 times and it gives 4 'heads'. What is the probability of T AT RidpT 6 TR ISTA ST & YT 4 SR 'R M1 31 Fradl I©Ta # 'y’ 3 &

getting 'head' in seventh toss?

IR 1 § ?

3/7 3/7
c 4/7 a/7
5/7 5/7
Q.No: 4 If A and B are mutually exclusive events and P(A U B) # 0, then which one of the TR A T B RER Suas gea ¥ aur P(AUB) =0, AP AR TE Y

following is true?




O 0O W »r

o o w >» O

.No:

.No:

.No:

P(4)
P(4) + P(B)
P(4)

P(A/AUB) =

P(A/AUB) =

P(A/AUB) 2 — )
P(4)

A= e )

A random variable X has a normal distribution. Its moment generating function about

origin is

M, (t) = exp [2t + 32t2]. Its fourth central moment is

4096

10096
11288
12288

If for a binomial distribution b(n,p), P(x=0) = P(x=1) then coefficient of variation is:

n
1
Np
P

The random variable X has the cumulative distribution function

0 ; x=a
Fx)=4{;—~ ; a<x<b
If a = -3 and b = 4 the probability that |X| < 1/2 is:
1/3
1/5

P{A) + P(B)

P(A)+ P(B)

P(AfJAUBRB) = —PHJ

RaRR)~ P(A) + P(B)
5 . P@

WAYE = b+ p @)
P(4)

P(ﬂfﬂ U B} = m
P(A)

HA = )

T AEfRBE TR X $T s T g1 39T 3yl 6 Ha- Y & I0E §
My (t) = exp [2t + 32t2]. df 3! 9 i el §:

4096

10096
11288
12288

Ife; f§ug e b(n,p), & A P(x=0) = P(x=1) § a fa=Ror quries 3§:

n
1
Np
P
0 ; x=a
AR T X FT TR ded Bad & F(x) = g o mEx=h
3 & s

gida = -3TqUTb = 4 g q@ el |X| < 1/2 B! WRBdT &

1/3
1/5
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1/9

Q.No: 8

Let X be a random variable whose probability density function is
f(x)=0 exp(—0x) ;0 < x < ©0,8 > 0. the value of E(X?) is :

HAT X T TTgiase =R ¢ et uifdiedl 9 B 8
f(x)=0 exp(—0x);0 < x < c0,8 > 0
T9 E(X2) & 7 &

1 1
g ]

1 1
T o2
. T T A

g @2 g @2

Q.No: 9

The probability density function of a random variable X is
expl—x), x>=0
e~ .
0 , otherwise
Then the probability density function of ¥ = +ﬁ is

T ATSfRF TR BT RS 990 BAd X §
i {exp{—x], x>0
0 , otherwise

@y = 4+/x B UG 9@ B &:

A ye'y ye'y
B yZev’ y2eV’
C ye'yz ye'yz

Q.No: 10

One integer is chosen at random from first two hundred positive integers probability
that this integer is divisible by 6 and 8 is:

Y 200 TS QU] B F T TReAT ATe s U ¥ g1 St 81 T Tt Tem 6 a1 8 |
TS B9 B Tidieha B

H

0.08 0.08
0.25 0.25
D 0.50 0.50




. . . . . . . . e
If the prgbablllty density function of a normal distribution is proportional to IR yaTHR ST &1 YRiedT 9 BeT exp [Tx i 5::;] ¥ ?I'J:IHCI'I?ﬁ 2 o 59% T BT A

QNo: 11 [% + Sx], then its mean is F
A Y °
. 5
< 10 10
D 2 2

Q.No: 12 LetX follows a binomial distribution b(2,p), Y follows binomial distribution b(5,p) and afg X & sic fgug b(2,p), Y &1 dc , fgug b(5,p) T P(X > 1) = 5/4, A P(Y > 1) &1 A
R P(X > 1) = 5/4, then value of P(Y > 1) is g

A 32/243 32/243

B 211/243 211/243

C 112/243 112/243

D None of these T | PIg 81

If X and Y are independent Poisson Variables such that Tfg X qUT Y HH: WdT @l TR 9 bR % &
Q.No: 13 P(X=2)=P(X=3) P(X=2)=P(X=3)
e P(Y=3)=P(Y=4) P(Y=3)=P(Y=4)
Then variance of (X-3Y) is ad (X-3Y)dT IR 7
A 3 3
B 24 24
C 36 36
D 39 39

Q.No: 14 If X and Y are two independent random variables with probability density function gfe X quT Y & WA arefesd @R g1 % miidar g9a wad Ha: §:
respectively

. —x°
f{x}—#ﬁexp( : ), o< x< 00

() ZJZ—EEX"[‘% -9 ~w<y<m

@ ArefRsH TR (X-Y) BT TR &:




O O @ >» O o 0O m > O 0 W r

o o wm *» O

.No: 15

.No: 16

.No: 17

1 L
_exp(—x ); —00 < X <X 00
+2m 2

1 1 2
_exr:[—— (}’—3)‘]: —0 <y <
V2T 8

f(x) =

f(y) =
Then, variance of random variable (X-Y) is:

2

a4
5
7

The mean of ten observations is 10 and standard deviation is Zero. The median of
these observations is

8
10
11
9

If the correlation coefficient between X and Y is r, correlation coefficient between 4X
and -4Y is:

r
4r
-4r

-r

Which of the following statements is wrong ?
[}1 gives a measure of departure from symmetry
32 gives a measure of departure from symmetry

32 gives a measure of peakedness

B2 > B1

Q.No: 18 The rank correlation coefficient between the marks in Statistics and Mathematics

N 01 AN

T THS! BT H1EH 10 § T A [39eH Y 31 375! W] BT M 3

8
10
11
9

e X U1 Y & ol Tgaway O r § Y 4X TUT -4Y & oI Teawiy TONe §:

r
a4r
-4r

-r

5 & 19 91 HY= Tea © 2

B, FHfE & gt B 719 a1 71
[, FHfE & gt B 7Y gar 71
B2 HedT B AU el &

B2 > P1

freft avf & ST gRT TiRkeras) qut T & T ol T S & i Bife Jgu 0T 0.8 B



obtained by a group of students is 0.8. If sum of squares of difference in ranks is gfe Hifedl B 3R & 0 BT AN 33 § o ¥ A BEI o) TJT §:
given to be 33, the number of students in the group is
25 25
C 100 100
500 500
. When all the observations are multiplied by k, then variance is doubled. The value of .
Q.No: 19 "1 TS T Defebl B k J O HR AT Srr B, Y ITebT TRROT AT 8 SNl €1 K T A B
A 1/2 1/2
B 1/42 /42

Q.No: 20 Which of the following statements is not true? 9 Syl T B T HYT IT TS ® ?
2 2

A Ty =1 Ty =1

B ] ]

Q.No: 21

If 20x - 9y = 107 and 4x - 5y + 32 = 0 are two regression lines then correlation
coefficient between x and y is

ul%_zo%x-9y= 107 QYT 4x - 5y + 32 = 0 <! JHIHGU XY g O I o9 BT Jegra=
TUTh ®&:

A

4/5

9/20

4/5

C

9/20

None of these

¢ wEl TE @

|Q.No: 22 | If V(X-Y) > V(X+Y), then correlation coefficient ryy between X and Y is

|Hf3 V(X-Y) > V(X+Y) @ X TUT Y & s TgTa U ryy &




A rxy =0 rxy =0

B rxy =1 rxy =1

C rxy >0 rxy >0

D rxy <0 rxy <0

Q.No: 23 If gy = 0.5 ,0y = 1.5 and G%(x.y) = 1.25; correlation coefficient between x and y is ~ Tf& Oy = 0.5, Gy = 1.5 TU O(x.y) = 1.25 @l x TUT y & & Feqw=H 07 &:
A 5/6 5/6

B 1/2 1/2

C 1/4 1/4

D 0 0

Q.No: 24  The sum of deviations taken from median is : miere § o T faaert &1 an gl 8
A Always Positive g YATHD

B Zero LA

C Always Negative Ted PUTHD

D All of these |t w7

Q.No: 25 If each value of X is halved and that of Y is doubled regression coefficient of Xandy IR X F TR A MY R A TATINY F TN TH QA A R RATA T A X R Y &7

becomes TS T[UT Bl Il 8
A Unchanged 3raf¥afda
B Halved 31T
C Doubled ARG
D None of these s=n?r J iﬁ% L

If y=mx+4 and x=4y+5 are regression lines of y on x and x on y respectively, the
value of m is between

A Oand1 0duT 1% dig
B Oand 1/2 oduT1/2 % &=

Q.No: 26 HﬁnyHﬁTnyHﬁWWWW: y=mx+4 dUl x=4y+5 %, dr'm WW%:



w)

o 0o w >

o 0 © >

.No: 27

.No: 28

.No: 29

.No: 30

Oand 1/4

None of these

The sum of the squares of the deviations of a set of values is minimum when
deviations are taken about

Arithmetic Mean
Harmonic Mean
Geometric Mean

Median

A person drives his scooter from his home to his office at a speed of 30km per hour
and back from the office to his house at 20km per hour, then the average speed is
(in km per hour)

23
24
25
26

A bag contains 5 black and 4 white balls. A man selects two balls at random. The
probability that both these are of same colour is

1/6
5/108
4/9
5/18

For the grouped data having equal width h for each class interval Sheppard’s
corrected L3 equals to

h2
Hz _E

Hz

0dUT1/4 F 1
9 @ PIS 81

?@Wé?ﬁaﬁ%aﬁmuﬁaawm%mﬁamﬁamﬁﬁﬁwm&rﬁﬁ
?

TR AT
TS q1eh

U AT
AT

WWW@MW@MWW3 fo. ot ufa B¢ &1 IGAR | S g, U
I 20 .7 Ufd 6¢ & IGAR ¥ o1 §1 IWHT 3N T &

23

24

25

26

T Ad H 5 BT 9UT 4 e 1S § | T Ul Uefesed, T J o A e @ 1 3 el fic T
Bﬁﬁﬁ%’,sﬂaﬁq Jahdl gHT

1/6
5/108
4/9
5/18

Fifpd 3Mhel B Tl Hem arTa It wefmafl § U I9 h g, 'AUS B ' T & 918 Jal
I H<irg el &1 AF gem
h2

HE_E

Hz



Q.No: 31 If arithmetic mean, median and mode of a distribution are same and their value is 7, I T e & THMIRR A1, TIST 99T 9gad TqH 81 adT IAHT AF 7 8, al 5 3 a0 &1

the values of its 5th decile should be IIFT@?TEH“%??{
A 7 7
B 12 12
C 35 35
D None of these 30 I B T
. IfooIIowsN(O,l)andY:{ IU‘rX::ﬂ ui?xmaiﬂN(o,naan:{laﬁ =
Q.No: 32 —1ifX<0 —Lale £=0
Then E(Y) is equal to AEY) FTHAE
A 1 1
B 1/2 1/2
C Zero ™
D None of these ?Fl'l?f T ﬂﬁ% S
X1 and X, are independent variants with means 4 and 9 and standard deviations 1 X1 dYUT X5 WA TR ¢ HUA: T 4 TS 9 JUT A fJge 1 U9 2 §1 u=2X1+Xy dUl v= Xq-
QNo: 33" 42 respectively. The correlation coefficient between u=2X;+X, and v= X1-2X, is:  2X, & o9 Jguwe/ O o:
A V2 2
B 0 0
C -6/13 -6/13
D None of these 38 | P TS

Q.No: 34 Two regression lines of Y on X and X on Y are respectively



o 0O @ »

Q.No: 35

Q.No: 36

O O & >

Q.No: 37

1 m* ’
Y=—X4Cand X =—+ 7. Then which one is true?
I I*
Im* << I*m
Im* = I*m
Im* = I*m

None of these

Let x1,X3,..., X, be a random sample taken from N(U-,U'z). The sufficient statistic for
L when 02 is known, is:

Zx
>
>

None of these

How many perametric values are specified for the simple hypothesis in a bivariate
normal distribution ?

2

3
4
5

For testing Hy:0 = Og in a normal distribution N(O,u:?l'2 ), the critical region is taken
mn

as E xlz = J. The alternative hypothesis for which it gives an uniformly most

i=1
powerful test is :

O *0p9
0 < Jp

Y R X dUT X WY & GHYI0 ¥E@E HHY: ¥ = iX—i—CHE]T X =T—$+C*%a‘r
T &

e T 9a §?

Im* < I*m

Im* = I*m

Im* = I*m

T & BIE T

TR N(LL,02) F x1, Xa,...x, TF TSRS ey 31 AR 02 &1 9F R & af L &1 e
ufaee &:

feeR T §eq & ol IR uRepeuT fhan Ul & A &1 Afdy ol § 2

u A W N

TL
MR &4 Hy:0 = 0 H N(0,072 ) & T&0 & o Pl &= Z xlz < J &1

i=1
T T | U8 R deTcus RS F R e 99 w U 3§ Faite AfdaRel wdan 2,98 §:

O +*09
0 < Jp



C 0 >0p 0> 0p
None of these T Q B T8
O.No: 38 Forlthe population with probability density function f(x, §)=(g+1) xH; 0<x<1,8 WW%WD@WWW&X,H)=(H+1) xﬁ; 0<x<1,8>-1 3 e
. . > - . L na 3|’;rf 3W .
Sample mean ¥ is an unbiased estimator of HE X, U i e
A 4] 4]
B H+1 H+1
D 1/(g+2) 1/(p+2)
Q.No: 39 If X4, X2,...Xp is @ random sample from the WIRSAT AT BT Xq, Xo,...Xp 9 U A Ufagst
T pmf f(x,p)= p* (1-p)1™; x=0, 1, 0 < p < 1. Then, a sufficient statistic for p is pmf f(x,p)= pX (1-p)1X;x=0, 1, 0 < p < 1 AT B| T9, p &1 U& yaf ufde= &:

None of these Fl'l?r J aﬁé L

Q.No: 40 1If T4 is most efficient estimator of {§ with variance vy and T; is any other estimator afg T Q&dH SMhddh [ &l H v TR0 & Y qUl T> PIg 3

of [ with variance v, efficiency of T, with respect to Ty is g T SMHAD § v, TRV F Ty @ T, B Gl Ty F W0 &
A va/vy va/vy
C Vi V) Vi Vo

None of these T @ P13 T8

Q.No: 41 Which of the following testing problem makes use of Chi-square distribution? g uReea wiert 7 ¥ fHaH ST WRR s o T giaT g ?




Q.No: 42

g o m >

Q.No: 43

o 0O w »

Q.No: 44

O 0O @

Q.No: 45

012=0,2
Hi=H>

P1=P2

Let ¥ be the mean of a random sample from N(LL,1). If null hypothesis Hy: L = L,
is rejected
when ¥ > Llg, then the size of the test is

0.05
0.50
0.75
0.95

In a normal population N(|L, Uz), let the MLE of @2 be s2. Then the MLE of fourth
central moment of this population is:

3s4

st

3s2

None of these

A maximum likelihood estimator of § in U( g, §+1) is:
X(1)

X(n)

Any number in X(n)-1< g< X(1)

None of these

For the population f(x) = {exp[—{x i 9)3, 9;; X {, “ The maximum
3 otherwise

likelihood estimator of f based on random sample of size n is:

Smallest observation

012=0,2
Hi=H>

P1=P2

T N(LL, 1) @ ol T T s fdexf o1 Ared § 71 afe [ uReed T Hp: L =
o SEPHd Bl Wl & O § > M o a9 wieror &1 aRkem §:

0.05

0.50

0.75

0.95

T g gafd N(LL, g2 ) ® afe @2 &1 Hf¥dan Suifaar saee s2 § ot Jafd & aqd
F<il 3mgul BT B JHIRAAT SMaea &

3s4

S4

3s2

T @ PIg T

FeTU(Q, @+1) F R g 1 HooH HUIaaT Siha &
X(1)

X(n)

X(n)-1< g< X(1) ¥ g T@&

T A IS &

W fx) = [P 6 < x < 3 oy o gy ot

0, otherwise

a1 ifrpad FRafaar s o
A W0



Largest observation Sftreman vefor
C Sample mean ufaesf Arem
Sample median ufaesf mfetreT

Let x4, X, be a random sample from Poisson distribution with parameter :r]L Then

.. 1 3
Q.No: 46 (1}{ - ) < AT x4, X, @I e 4 fhuet ued ) &, 0@ dewsd Ufaedl ¢l dd, (Exl +Ex2) 7
X1+ X )is:
4 4
A An unbiased estimator of A P AT ST
B Consistent estimator of } A BT HId ST
C A biased estimator of } A, @1 3T ST
D None of these T A IS TE

Q.No: 47 If the sample mean of a random sample of size 16 from N(f,1) is 0.19, then 95%  afg N(g,1) ¥ R T 16 oMU & ATef® fdext F1 ufesf 717 0.19 § @ N(g,1) BT 95%

systematic confidence interval for §is: IO fyRdr SR §:
A (-0.30,0.68) (-0.30,0.68)
B (0.19,0.60) (0.19,0.60)
C (-0.22,0.19) (-0.22,0.19)
D None of these 30 I B T

Let X be a single observation from a binomial distribution with parameters (5,p). Let AFI & Ura@l (5,p)ard f§ug se ¥ UH 31baT V&0l x § Hg:p=1/5 AT Hy : p=2/57% | T}

Q.No: 48 Ho:p=1/5 and Hy : p=2/5. If Hy is rejected when X>3, probability of type I erroris : H, 3RdiGHd FI Tl § 9 fF x>3 A UYH UHR BT I B WA 3
20 20
A — i
(5)7 (5)5
21 21
B — =
(5)° (5)8
c 1 1
(5)> (5)5
D None of these T8 I B T



Q.No: 49 Let T be the number of successes in n independent Bernoulli trails with probability of  gwedr st we g A n o STl T & ghadr S g T8 | al BZ BT SR

successes f. An unbiased estimator of BZ is: 3D o
A (T/n)? (T/n)?
B T(T-1)/n(n-1) T(T-1)/n(n-1)
Cc T(n-T)/n(n-1) T(n-T)/n(n-1)
D None of these T4 A DI T
Q.No: 50 If T is any consistent estimator of {j, another consistent estimator of {j is gfe g ITd 3fTaddsd T % ar g @1 U& Y T 3Thdadh %
A nT nT
B T+n T+n
C T-n T-n
D nT/(n+1) nT/(n+1)

Q.No: 51 \é\;hls(;hmopr:: ;f;;g:@lowmg is true for estimation of mean of the normal distribution Ufes TIfeeT SRT TR §e % T ¥ e AT BT II D ?

A unbiased but not consistent AT WY W &) g

B consistent but not unbiased I TG ST T8 grar

C both consistent and unbiased T 4T SARFAT ST gar 8

D neither consistent nor unbiased WG YT 7 3[R gaT 8§

Q.No: 52 For a UMP test of size (¥, state which of the following statements is true? (Where (¢ STHR J1dl U THM WG W&0 & o S 91 H47 94 § 2
is the probability of second kind of error) (T B fadta TR 31 3 3t ke 7)

A a<p a<p

B (1-a)<p (1-0)<p

C o=p a=p

D None of these Eﬁ J Tﬁ'sc T-Fﬁ

0.No: 53 Let the statistic Ty be an unbiased estimator of parameter @, while T is a sufficient A &% UfieRl T, TEd @ &7 TH AT SMHAP § STaid TGRS T, YA &g T & o

statistic for §. Then the best statistic in the sense of variance is : TR &t 2P I a8 33T PIGERIE] %:
A T1 T1



B LP) T2

D None of these T8 A IS 81

Q.No: 54 FOr testing Ho: § = 4 against Hy: § # 4 in population N(§,5), UMPU Critical region T U TR N(Q,5) H Ho: § = 4 & a0 H1: g = 4 & 1leU & o) UMPU Sifde
T is : & 2

5 x| = K |x|= K

C |xX|=K |%| < K

D None of these 0 A IS T8

Q.No: 55 Let x4, X3 ...X, be as random sample from population N(LL,32), Il and G2 both are  AMT x4, X5 ...x,, A% N(LL,02) ¥ T refde ufaesl ® ( L aur g2 Sl SRmd §) @ g2 &t
o unknown. The unbiased estimator of G is : AR MHAD 8-

1 — %2 1 — %2
c ;E(xi_x ) —¥(x;—x )
D None of these 7 @ B T8

For estimating mean of a distribution on the basis of a random sample X1, X2, X3.... | X1, X3, X3.... X, Afw5a Ufdex & SMYR W de & T & BT oq AN MHadh -y
Q.No: 56 . . . i ;

Xn. which one of the following is unbiased estimator ? bt ﬁ:{ % ?

n( +1) e . e i {0 R R b

—2 (g 4+ 2% F = Fnx,)

n( +1) e . e o {0 R R b

—2 (g + 2% F + Fnx,)

n(n+1][X1+ X2+ 4 gl

n(n+1][X1+ X2 &+ ¥l




Q.No: 57

Q.No: 58

.No: 59

Q.No: 60

None of these

A random sample X1, X3,... Xy Of size n is taken from the population whose pdf is
fxX)=(a+1)x% 0 =<x < 1.TheMLEof s

n
Y logx;
T
S Togn,
n
S Yilogx;
n

BL S
Yilogx;

Let {X;} be a sequence of identically and independently distributed random variable
with finite means and variance. Then for {X;}.

Weak law of large numbers holds but central limit theorem does not
Central limit theorem holds but weak law of large numbers does not
Both weak law of large nhumbers and central limit theorem hold

None of these

The point of intersection of two Ogives gives
Mean

Mode

Median

None of these

When the total frequency of a distribution is increased indefinitely and class-intervals
are made very small, the frequency polygon takes the following form :

T8 | DS TE

TH n AHHR BT AERSH UG Xq, Xa,... X, 39 GAR J forar w1 § oyt wRiwar o7a wem
f()=(a +1)x% 0 = x = 1.8 a & e vl smHes
n
¥ logx;
n
1+Z£fﬂﬂxf
n
-1 +m
n

BL S
Yilogx;

T {X;} TP TRER Wi THH 9 a1 Argfases o @t saa @ foe wier qur s uRkfea
g1 {X;} & ferd:

e geq e Fraw vd R frg Sl dr v T8

Fiia dar wig T  feg i geq e o 6

Fshig dra vy qur Frda geq won e g §

T4 A DI T8

3l dRUT &7 B foig UgH BT 7:
areg

CREED
Hif et

T & BIE TE

T4 fhft e Bt FA IRWRAT 9gd dgl & I quT aif <RI §gd Blel HR fear o Y
IRIIRAT TEYS Y SMHR YR HT 3



A Ogives GIEL|

B Frequency curve IRWERT dsh

C Histogram STafer

D None of these T8 | PIg Tl

Q.No: 61 The most appropriate diagram to represent the distribution of national plan outlay of foeft 32 & Pt e uReR &1 faftrer o &3 & se 1 walkid & & fod g fam &1

a country in different sectors of economy is g aifie SUgad f

A Histogram IUGICES

B Frequency Polygon TRWRAT 9gYsl

C Ogive GIEL|

D Pie Chart tlﬁﬁl’z’

Q.No: 62 Z\:(r;irzr;qc;ngbc;f;:caetifg:g;/\/ing measure of central tendency remains unaffected by frffed & 3= m B 9 79 R Dert T Smuid B R 2

A Arithmetic Mean AR |18

B Harmonic mean eIHD HIH

C Median et

D Geometric Mean TR AT

Q.No: 63 The correlation coefficient between X and Y is r = -1/2. If regression coefficient by, = X j%n Y & o9 TgTEY OME § r = -1/2. TfS THISHI0T oS byx = -1/8 € A IR TSy
' -1/8 then other regression coefficient by, is U by &

A -2 -2

B -4 -4

C

D

For testing the independ f attributes i ti table, which f th . N .
Q.No: 64 f(;’”rov‘flisng”%esteis'tsee‘;‘;” ence of attributes In a contingency table, Which one OFthe  fpefy st aferepT & T[0T} @1 Soa-aa & U161 2 e & S I1 TIe/0r Wge 8 § 2

A Chi-Square PIS-TPTAR
B t t
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.No: 65

.No: 66

.No: 67

.No: 68

F

None of these

For testing that a bivariate sample has come from an uncorrelated bivariate Normal
population. Which one of the following test is used?

Chi-Square
F
t

None of these

Let T be an unbiased estimator of {§. Then which one of the following is true?

T2 is unbiased for Bz

/T is unbiased for 70
1/T is unbiased for 1/

None of these

The consistency of an estimator is:

Larger sample property only

Small sample property only

Both Large and Small sample property

None of these

For Cauchy distribution with parameter g, the consistent estimator of g is
Sample mean

Sample median

Sample mode

None of these

F

T8 | BIg TE

39 e 3 O Us femrdiy vfdest vt sravafRig =R v sy @ forn man 8, A & fvw
TRE0T HT YA T e § 2

PTE TR
F
t

T8 | DS TE

e T, @ BT SR Saad g Al T X P Id § 2
T2, 92 &1 3AfHa SIS 7
wﬁ,@waﬁmm%

1/@, 1/T &1 AR TP

T | PIg T

STeRTD DT A

Faa geq Ui qur 2

e 3red wieest U1 8

JEq auT ey yfagst o1 gt @
T A PIS T

UEd § & I BT SW §ed & ol , [ BT HIA SHID §:
wfe=t wre

afcest wrfersT

vfdest sga®

T | PIg Tl
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.No: 69

.No: 70

.No: 71

.No: 72

If the variance of an unbiased estimator attains the Cramer-Rao lower bound, the
estimator is

Consistent
Sufficient
Most efficient

None of these

If a sufficient statistic exists for a parameter, the maximum likelihood estimator of
that parameter is always :

Unique
Unbiased
Most efficient

Sufficient

A UMP test for a simple null hypothesis against a composite alternative hypothesis:

May or may not exist
Always exist
Never exist

None of these

It is proposed to test Hp: fj = 2 against Hy: § = 1 on the basis of a single
observation X from distribution f(x) = § exp(- @x); x > 0. If critical region is X > 1,
the value of probability of type I error is:

e2
1/ e2
(e2-1)/e

e/(e2-1)

Q.No: 73 The minimum variance unbiased estimator of g in U(0, §) is:

Ife; foreft SMfAT 3MTaeTds T TRIR0T SHHR-I1d TAaH T Ut Rl § dl SHTaadb g
Ta
LpIin]

Q&
T & PIE T

I it ufdeeis freht U & R @ d ureret &1 3ifiehas SuIfadT 3iaie 9ad gidl &
Sifgedta

3FEFYAT

g&rayq
Lo i)

W Y RSB DI TGH RSB & fRes Tem & il T TamHa: sifidman amdad
TRI&T

T 81 qopar § S 8T ot
|eT W & Wl &

S U 78T B TPl 8
9 A B T

§eT f(x) = Gexp(-@x); x > 0 Y TP V&0l x W MYRA Hp: =2 P Hy: =1 & e
TR HRAT ¢ 1 A HIfh &F x > 1 8, A UYH UHR $I I B} yrafesar g

e2

1/ e2
(e2-1)/e
e/(e2-1)

U(0,@0) & g T T TERUT SFRAT e &



c X@n) X@n)
D None of these FHABS A2
If X1, X3, .... Xp+1 are independently and identically distributed N(0,1) variables,
of V1t Xn+

n Xn+ e —

QNo: 74 e distribution of [ = is T X1, X, oo Xpypq, W AU GAH ¥9 F §fed N(0,1)TR &, O f 7 H1 e §:
) £ ol
=1

H

Chi-Square PIS-THTAR
C F F
D None of these T8 | BIg Tl
Q.No: 75 For testing the ‘goodness of fit’ of a distribution. Which of the following test is used?  fadl ST & '3 TFar & Wiewr ¥q 9 & g udleror &1 wanT fobar Siram § 2
A F F
B t t
C z z

In answering a question on a multiple choice test, an examinee either knows the
answer with probability p or guesses with probability (1-p). The probability of

gfawed udemr & U U= & IWR o7 H T wenlf ar at p wiiiedr & Wy IR ST © a1 (1-
p) MR & 1Y A AT &1 URT & el SR o b WiidhdT U € IS 98 IR Sl §

Q.No: 76 answering question correctly is one if he knows the answer and 1/m if he guesses. If .
an examinee answers a question correctly the probability that he really know the T 1/m § IfY 98 SRIA ST 81 A I olend el et o7 et IR el & ot e W A
answer is I IR B T 8, B! Wi 8-

A o SR mp
1+ mp 1+mp




.No: 77 The relation between mean and variance of a chi square distribution is

.No: 78

.No: 79

.No: 80

mp

1+ (m—1)p
(m—1)p

1+(m—1)p

(m-—1p

‘ 1+ 'm'r-'

Mean = Variance
Mean = 2 Variance
Variance = 2 Mean

None of these

Least square estimators of parameters of a linear model are:

Unbiased
Best linear unbiased
Uniformly minimum variance unbiased

All of these

In a binomial distribution with parameters n and p, the coefficient of skewness is

zero if

P=1/2
P>1/2
P<1/2

None of these

Degrees of freedom is related to
Number of observations in the set

Hypothesis under test

mp

1+ (m—1)p
(m—1)p

1+(m—1)p

(m-—1p

‘ 1+ 'm'r-'

PIS WhIIR e & H1 qUT TR0 H Jief §
AT =YEROT

T = 2 TEROT

TEROT = 2 UTe

T4 | DS TE

e Hree | Rl & g aif 3bes gid §
CEIRIEE]

Agaw s Al

TP A gAaH YRR0T 3

T A DS 81

feue e, forg® urad n quT p &, @1 fawHaT 1uie I g @ afe

P=1/2
P>1/2
P<1/2

T8 | BIg TE

Wi Pife Frfd gt &
e | 3 veon 3t I w
Teor # e )



Q.No: 81

Q.No: 82

>

(oy)

O 0O

Q.No: 83

g o w >

Number of linearly independent observations in the set

None of these

Let X and Y be two independent variables with variances Ulz and 0'22 respectively.

Then, correlation coefficient between X and (X-Y) is:
%

Vo i +ayt
oy
|,:
Vet + 0yt
0103
|,:
Vo’ + oy’

None of these

Let My(t) be moment generating function of a random variable X about origin. Then,

moment generating function of Y = {(X/3)+ 4} about origin is

My(t) = My(t/3)
My(t) = M3, (t)e*
My (t) = My(t/3)e™

My (t) = M3, (t)et/4

If X has exponential distribution with mean 1/l then

e Ax
e Ax
e/ A
e/ A

P(X=2x)
—_

P,.(X=3x)

S:

e # oA I Fu A o Neon FY I w®
39 9 PIS 81

AT X 9T Y &) Wad TR 7 OFHT TR0 HHY: @42 99T 052 81 d9 X 9U7 (X-Y) & 7 T8
TSR TN §
O3
]
0y 03

T8 | BIg TE

AT My (t) TTEfRsd R X $T YL & 10 SATUieHS e g
TIY = {(X/3)+ 4} BT YA & e YOI b B §

My(t) = My(t/3)
My (t) = M3, (t)e*
My (t) = My(t/3)e™

My(t) = M3, (t)et/4

e X &1 e =R 9 7, et w1/ ) §, @ MWW%
P.(X=3x)

e Ax

e Ax

ex/ A

ex/ }\.



Q.No: 84 The distribution which possesses ‘memory less property’ is

A

o 0O W

o 0o W » O

.No: 85

.No: 86

.No: 87

.No: 88

Geometric
Gamma
Hyper geometric

All of these

With the help of Ogive curve, which of the following can be determined?
Median

Deciles

Percentiles

All of these

A negative correlation between anxiety before test and the performance there in,
indicates that

More the anxiety the better is the performance
Lesser the anxiety better is the performance
Lesser the anxiety lesser is the performance

None of these

Simple random sample can be drawn with the help of :
Random Number Table

Chit method

Roulett Wheel

All of these

If F value for treatments in ANOVA comes out to be less than unity, it may be due to
Improper Randomisation
Non-normality

Selecting a wrong statistical model

g s e i fed qur e g:
ST

TTHT

TR St

it v 3

IR 9 9 T4 & 9 forgat T $F S1 Gad § 2
aiferesT

RUED

Tdip

afad

ot uderor ¥ ugd @) fRidr gyt uderor & yes[ & i Funds Tea <2idr §:

it eiftre fRiaT Ia-T sresT werlA
Rrah o Riar Sa sro1 yagi=
Rt B0 fRiar Sa1 @R1E Y=
T4 9 P15 81

W Agfs ulaeel g o fFaet gemdr 3 fear o g § 2
arefese e arfoft

fure fafy

3de %

i ad

Ife TR0 faRayur B SR & fU F &1 OF U 9 1 3M1dT ¢ af ST HRUT g1 Tl
TTad qiEfesddr

THTATIAT $T 9 g1

T AifP! SHTSE $T g9
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.No: 89

.No: 90

.No: 91

.No: 92

All of these

To select team for an inter collegiate Quiz Competition, which of the following
sampling technique is most appropriate?

Quota Sampling
Stratified Sampling
Purposive sampling

Simple Random Sampling

In sampling with probability proportional to size, the units are selected with
probability proportional to

Size of sample
Size of population
Size of unit

None of these

When calculating the average rate of debt expansion for a company, which one of the
following mean is most appropriate?

Geometric Mean
Arithmetic mean
Harmonic mean

None of these

Let X and Y be two independent binomial b(n,p) variates, which one of the following
is true?

E(X+Y) > V(X+Y)
E(X+Y) < V(X+Y)
E(X) = V(Y)

None of these

|t w7

@ﬁ%%ﬁﬂﬁﬁm%%ﬁmﬁﬁmﬁﬁﬁmmm
?

Pier gfaaaq

waiva wfeaa=
Iexdg faaaa

WA TP Afaaa—

g faftr o wiiedr SR & SruTd & §,3H13al g1 ot & S WRiddl & 91y S
T & gt 8

wfoaa= PR &

TR MR &

TPIS ATPR &

T A I T

forelt IO ot BT gfes & T B MUAT IR & o, A B 1 1 e qed IR § 2
TUIR |1

AR A1
TS e
& | PIg Tl

TET X 99T Y & Wad fgue b(n,p) W 31 g & oF 94 B

E(X+Y) > V(X+Y)
E(X+Y) < V(X+Y)
E(X) = V(Y)

T A I T



Q.No:

O 0O W

Q.No:

.No:

.No:

93 The difference between a statistic and the corresponding parameter is said to be:

Standard error

Sampling error

Both (Standard) and (Sampling error)
Neither (Standard) nor (Sampling error)

94 The target population is another way of describing
Survey Population
Main Sample
The population for which results are required

None of these

A sample survey is to be conducted to estimate the average size of land holdings of

95 house holds in a district. Which one of the following will be most appropriate
procedure of sampling?

Simple Random Sampling
Stratified Random Sampling
Systematic Sampling

None of these

96 For a m x m laten square design, the degree of freedom for error is:
m2-1
(m-1)?
m(m-1)

(m-1)(m-2)

Q.No: 97 In 23 factorial experiment, the number of two factor interaction is

>

2
3

Ufaesls 9T 39% Ured & i & R B Hed 9
o Afe

ufawra= 3fe

3T (uferras Ffe) aur (wfeea= IR)

T (A ) T (wfrea FfR)

& Ty 7 F g 9am &1 g’ R 8 2
w4 wafy

e faaad

9% qufd oS afvomg siféa @
9 A DI T

gﬁﬁﬁ%uﬁaﬁ%aﬁmmmmm%lﬁaﬁ%ﬁqﬁﬁﬁmm
?

W argfoe wfaaa
e argfs® wfaaas
PHaE Ufdaad
398 | BIg TE

m x m afe @t ifiwed & I & ol W Fife Bt &:
m2-1

(m-1)?

m(m-1)

(m-1)(m-2)

23 Sg3UEH! TR B 2 IURM =1 fohdm &t T gift
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Q.No: 101

In a 23 factorial experiment, the treatment contract (1) —a-b+c+ab-ac-bc+abc
belongs to the effect:

AC
BC
AB
ABC

.No: 100 Completely Randomised design is based on the principles of :

Replication Randomisation and local control
Replication and Randomisation only
Randomisation and local control only

Replication and local control only

A ratio estimator gives higher precision if
Regression line of Y on X passes through origin
Regression of Y on X is linear

Both (Regression line of Y on X passes through origin) and (Regression of Y
on X is linear)hold

Neither (Regression line of Y on X passes through origin) nor (Regression
of Y on X is linear)necessary

In a randamised block design there are 5 treatments and 20 plots. Then the number U@ TTgfadd Weh NG & 20 YJ[US TUT 5 IUAR g @ JII IUIR B GRIGRT B WA

of replications for third treatment will be: gt ?
3 3

4 4

5 5

19 19

W%23 Fg3UeH! T § IuER fauafy (1) —a-b+c+ab-ac-be+abe S yuTE e R B,
dg ©:

AC
BC
AB
ABC

qufa: arefesaiga siftimen g Rigidl &R smeuia 8:
TG, WS PR Ta R o

Fad GRIGHRI Td argfddIHon

FId YIS IHIV T R Frae=or

Sad TR T R o

TF U SMaAd S Gl &l § afe
TUTYYOT AT Y BT X R 7@ fag | ot @
THTYYOT T Y $ X TR TP UG 8

%ﬁg(wmmvﬁquyﬁgﬁm%)am (THTHOT 3T Y B X W TH G
)

T (TUTHA G Y Ft X R ga fog I A1t @) 7 (JH01 361 Y X W T gy
?)Saus® &
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.No: 102

.No: 103

.No: 104

.No: 105

In simple random sampling without replacement the probability that a particular unit
is selected at rt draw, is:

r/N

1/N-r
1/(N-r+1)
i/N

In a 23 factorial experiment the contribution of any effect (A) to the sum of squares
for treatment is

[A]%/6r
[A]%/2r
[A]?%/8r
[A]%/4r

A population consisting of 50 units is divided into two strata such that N1=30,
N>=20, S;=2, S,=3 if by Neymon Allocation, ny = 6 the sample size is

6

12
25
30

Which of the following statements is true in the context of randomised block design

The blocks are made in the direction perpendicular to route of fertility
variation

The design controls experimental error in both the directions of
experimental field

In this design the number of treatments of replications

Only the principles of randomisations and replications are used in this
design

QTR IR TRl Argfase fcrad # fovet & 78 $b1s & r d g H 99 &1 Wi gl o
r/N

1/N-r

1/(N-r+1)

1/N

T 23 Sg3UEH! YanT # fpdt SUrR (A) &1 IUER o AT & ANTeH T B
[A1%/6r
[A1%/2r
[A1%/8r
[A1%/4r

o gaR R/d 50 3o13al 7, < W)I § fauifod 59 ok @ € 6 Ny =30, N,=20, S;=2,
S,=3 Tfe AT 3MMdeT W ny = 6 § @ UfeRl 3MHR BT A §:

6

12
25
30

grefFPIHd TUS HfiHer § Trafd g U d S AT IT § ?
fafirs s, Idvar ufkad @1 fezn @t araaq fezmsit & s wma g

Tg Siftrmeaar yaifire g 3t G fazmsi & waifes 3fe @ fRaf~ra o=t 31
39 ifiwerT ¥ sifHarta: TRl &t T gaRgREl $1 Wen & A gk f1
TR AT YIEfR@t BT 9UT TRIgHT Rigial &1 3 gar 81
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.No: 106

.No: 107

.No: 108

.No: 109

A 23 factorial experiment is to be conducted in a randomised block design. If
degrees of freedom of error is to be kept 14, the number of blocks required is:

2

3
a4
5

From a population whose units are valued 5, 4, 3, 2, 1 a simple random sample of
size 2 is taken without replacement. The standard error of its sample mean is

V0.6

v0.75

v0.85

1

For estimating the population proportion P by a simple random sample without
replacement, let p be the sample proportion. The value of V(p) is

PQN/n(N-1)
PQ(N-n)/(n-1)N
P(N-n)/Q(N-1)
PQ(N-n)/n(N-1)

In stratified random sampling optimum allocation reduces to proportional allocation
when strata have

Equal size and equal standard deviation
Equal standard deviation and equal per unit cost
Equal standard deviation

None of these

T 23 IgIUIEH WA U ATEfshidhd Wed 3ifidmed H far o g1 afe waifies Ffe ot
WA B 14 TGt § O WUSH B G- S ARy

u » W N

Pt gufy St sH13al BT A 5,4,3,2,1 8 ¥ 2 SR &I T Ufde], Ufawimu g I
gifefese faftr & foran sman 31 59 vfaey & men &t oFw Ffe §:

V0.6

/0

-]
LN

-l

v 0.8

a1

1

T 3 ufaRie IR U WA Aefsed ufaead gRT 9y Sud P & Hiads & o ufaed
U P 81 V(p) & U §:

PQN/n(N-1)
PQ(N-n)/(n-1)N
P(N-n)/Q(N-1)
PQ(N-n)/n(N-1)

wid arefese ufeags & gyar faaror JaTuTd fadzor 8 ST § sefe Rl o

IR FPIFAT qYT TRIER TS fa=wa- g
IR U P18 T TYT IRIGR A faga gt
IR S faga g

T A B T
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Q.No: 110 In 23 factorial experiment with 5 blocks, the degrees of freedom of error is

A 4 4
B 9 9
C 16 16
D 28 28
Using standard notations given that TG dobd! H faam &

Stratum W, 5 Stratum W, 5

Q.No: 111 1 0.8 2 1 0.8
2 p.2 9 2 0.2 4
The Neyman allocation of a sample of size 12 will be d 12 MR drd Ufdes &1 0= fFaaa g
A (4,8) (4,8)
B (6,6) (6,6)
C (8,4) (8,4)
D None of these ?ﬁ'ﬁ J Hﬁ? Tl

Q.No: 112 Let the degrees of freedom for error sum of squares is 6. Then the order of the Latin T 5 U A S{ﬁ-mﬁ’fﬂ%aﬁtﬁﬂﬁ @ B 6 & a A I &7 PR 2

square is :
A 3X3 3X3
B 4X 4 4X4
C 5X5 5X5
D 6 X6 6 X6

0:—e: )2
Q.No: 113 The statistic T = Ef—l{@} follows
= e

ufdeds T = Zk {M]WW@W%:

i=1 ]
&

A Chi-square distribution with (k-1)df PTs WPTIR (k-1) [T BIfe BT
Chi-square distribution with k df PTs WPTAR k WIGT BIfe BT
C Chi-square distribution unit (k+1)df PTS WIR (k+1) WaT Hifedt



D None of these ?Flﬁ ¥ Tﬁﬁ EE

If X1, X3 and X3 are mutually independant standard normal variates, then the

Q.No: 114 variance & X4, Xy TUT X3 TRER WA THS TR &R 8 A (X412 + Xo2 + X32) HT YW 8
of (X12 + X22 + X32) is:

A 2 2

B 3

C 6

D 12 12

Q.No: 115 Let X be a chi-square variate with 5 degrees of freedom. Then E(X?) is HHT X U 5 W HIfe BT Dbls a7 =R ¢ dl E(X2) BT AF &:
A 50 50

B 35 35

C 10 10

D 5 5

Q.No: 116 In stratified sampling you take a larger sample from the stratum if afkd ufaaga & od U wR 9 CEl yfoesl d afg
A Stratum is larger TR d8T l

B Stratum is more variable internally TR | e fafayar sifte 8

C Sampling is cheaper in the stratum R ¥ ufeea 9w 8

D All of these it a8

Q.No: 117 The principle of local control is used to Ry e Ryggid &1 v Y 39 #d §:

A Reduce error variance e TR HH HAT

B Reduce the number of replications TRIGHRT S&T HH HIAT

C Increase the number of plots %‘U@f P "= de T

D Reduce the degrees of freedom Wrad HIfe FH HIAT

Q.No: 118 A completely randomised design is trated as a quferar arefasdigd sfidwenT &1 &4 §:
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.No: 119

.No: 120

.No: 121

.No: 122

One way classification
Two way classification
Three way classification

None of these

In a randomised block design, we always have
Number of blocks = nhumber of treatments
Number of blocks < humber of treatments
Number of blocks > number of treatments

None of these

In a R.B.D which test is used for testing the equally of any two treatment means?

F-test
t-test
Chi-square test

None of these

The degree of freedom of F-ratio in a 5 x 5 latin square design are:
(4,8)

(5,8)

(4,12)

(5,12)

If the degrees of freedom of error sum of squares in a Latin square design is 20.
The number of rows is

7
6
5

THHT B0

e affe=or

Brem afferor

T A IS T

ey QUss 3ifibeqt & 9aa
GUSHI Bl TSI = SUARI BT TBAT
JUSH| B! ST < IUARI Bl G&
JUSH| BT ST > IUARI BT G&
8 4 9IS 61

qrefasdhapd TUSH SHUHed T fhwal & IUARI & HI ST THFAT GI&UN & o {5 uteror &1
TR BI § ?

F udiaror
t TH&T
PIg T wgor
9 | PIg Tl

5 x 5 Qfe a1 Sifiihed H F- SFUTT &1 WiaE Hife g &
(4,8)

(5,8)

(4,12)

(5,12)

foreft Afest onf sifiypey & Ffe orf A1 Y Tardiz @i 20 21 Ul B Gom §:
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Q.No: 125

In a randomised block design with 4 blocks, 6 treatments and one observation is
missing. Then its error degree of freedom is

17
16
15
14

The layout of three treatments A,B,C is given as

A B C
B A G
ECC B

It represents :
Latin Square design

23 factorial experiment

Randomised block design

Completely randomized design

Considered the following table

Source d.f SS
Treatment 3 5
Block 4 25
Error X i

z 40

The values of X,Y and Z respectively are

4,11,10
12,10,19
14,21,10

TF B dIpd WUSH 3fided & 4 WUS,6 IUTIR § IUT U V& I ¢l a9 39! IS B
WA $ife §:

17
16
15
14

A,B,C i STERI &1 g iftrarg fear §:
A B C

B A C

C C B
g T 69 eifiydey &) aufar g ?

dfea ot siftrwe

23 gg3ureH! sifUee
gEfRsoipd @usd Sfised
gufaan aigfsatea sifiee

g vl iR faaR Sifce:

EAId WIdd dife | GART
SUAR
HUSh

ke
T

X,Y TUT Z & U § HH:
4,11,10

12,10,19

14,21,10

25

N oS | | L3

40
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.No: 126

.No: 127

.No: 128

.No: 129

None of these

With usual notations, efficiency of cluster sampling in relation to simple random
sampling is approximately the reciprocal of the following

1+Mp
1+(M-1)p
1+(M+1)p
(1+M)p

A population consisting of 100 units is divided into two strata such that N1=60,
N,=40, S;=2 and S,=3. If by Neyman Allocation ny=12, the sample size n is:

24
12
6

None of these

The randomised block design is preferred to completely randomised design when:
Treatments are heterogeneous

Experimental units are heterogeneous

Number of replications are equal for treatments

None of these

In a 5X5 latin square design having one observation missing, the totals of row,
column and treatment having the missing observations are 25, 40, 35 respectively
and the grand total is 100. The estimate of missing observations is :

30
15
20
25

T § DS TR

forgl &AM ol # w8 T &1 GaidT IR Atgiwse UlaaaH fafy & e e § @
frad fad & R eI & 2

1+Mp
1+(M-1)P
1+(M+1)p
1+M)p

TH gAY SR 100 IHTEAT € H & TR H 3T USR diel 7 § f N;=60, Ny=40, S;=2
TUT S, =3 fe 8 g A ny=12 & A Ufea= 3@ §:

24
12
6

T 9 I T

JefBPIHd WUesH ANH B guidar arefddidd Hfiidmed WR agdr 3 Skl § o
IR fqua g

vy geprgal fava @

PRSB] DI TARIGRT TS RIER &

4 A B T

B 5X5 AfeT T ifiweur § Ue UermT g § | D&ur arel e, Taw auT IuR I
HAY: 25,40,35 & T YUf AT 100 B | IS G J&0T bl 3MaA @ :

30

15

20

25



Q.No: 130

o 0 © >

O 0O ® >

.No: 131

.No: 132

300 units of a population are divided into two strata with N;=100, N>=200, S1=2,
S,=3. If a sample of size 20 have to be selected by Neyman'’s Allocation, the two
sizes from strata are respectively

(8,12)
(12, 8)
(5, 15)
(15, 5)

An unbiased estimator of population proportion of male in a City is p. Which is based
on simple random sampling without replacement. N and n are respectively
population and sample sizes. Then an unbiased estimator of variance of p is ¢ p(1-p)
when c is equal to

N—n
Nn-1)
N—n
Nr

N—n
(N—1)n

None of these

In a randomised block design there are 6 treatments 5 replications. The following is
given

Mean sum of squares due to replication = 20

Mean sum of squares due to treatment = 20

Total sum of squares = 220

Then , mean sum squares due to error is:

40
20

it wmfy 1 s 300 3H1Eal 8, ®Y ol WRI & 39 UHR &iel 1§ f Ny =100, N»=200,
Sy1=2, S,=3 Tf 20 MY FT Ufaes A1 8 @ A0 FaaT @ & TRl § g7 T ufagst &1
3T HI: &

(8,12)
(12, 8)
(5, 15)
(15, 5)

it <rex & STefRl & U U &1 SFYAd e P § S R0 Id WRa Arsfwse fafdy
TR YR §1 N TYUT n HHY: FAP IUT Ufdey 31T &1 p & UIRUN BT MR 3Mdsb ¢ p(1-
p) T9 § OIF ¢ BT AF &:

N—n
Nin—1)

N—n
Nn

N—n
(N—1)n

T8 A 1 TE

?u@%ﬁtﬂww&{mww—uﬁemw%aw TP B IRIGR &1 g 5 1 faa

Wq%' I TNT BT |1eT = 20
HRE T N BT A = 20

Fa a1 AT = 220

9 3fe & i 9T &1 e ©:
40

20



Q.No: 133 In a bivariete population the two regression lines are perpendicular to each other.

o 0O m >

o 0O W >» O

.No: 134

No: 135

.No: 136

No: 137

When correlation coefficient r between the two variables is :

r=1
r=0
r=-1
0<r<1

For controlling quality of items in a production process where number of defects per
item are counted. Which one of the following charts is used?

Mean Chart
R Chart
p Chart
C Chart

CUSUM Chart is especially useful for detection of
Small process shifts
Large process shifts
Nonrandom patterns

None of these

A double sampling plan is

Equally efficient as a single sampling plan

Usually more efficient then a single sampling plan
Never more efficient than a single sampling plan

None of these

Which of the following distribution is used to construct p-Chart?
Binomial

Normal

Uo foeR GAfY # < SHI3TE Y@ U GWR & ad gIdl § Ofd Gl oR] & oiid Agaia ol
r &1 | I &

-
1]
[y

ﬁaﬁeﬁéswﬁuwaa%ﬁqﬁ&n%ﬂ?ﬁ@wﬁmaﬁﬁm
3! Wen & ford g ® 5w =rd (an fomn) &1 v fosan e &2

R =
P o
cfm=

CUSUM fe (a1 aré) g o frass Tu & ford fasw =0 ¥ Iuged § 2
BT ufehar S

St ufshar sgaa

ey ea S

T A I3 T

feufaeme ae

TP fraa deT S A 8 gl @

T iraa TS B e AHRUd: e & gidl @
THd Firaas dier @Y e waft T o g Bl @
0 A B T

g & forg s &1 yanT p o s9R A fpar S § 2
feug

A=
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Poisson qrr

None of these ?Fl'ﬁ | Tﬁ'ﬁ E
Q.No: 138  Process control is carried out: ufsear o & fvar Siram &
A Before production IS o U
B After production I & 91
C During production IdIGH & JHY
D None of these Fl'ﬁ | ?ﬁﬁ T-Iﬁ

If the price index for the year 2015 is110.3 and the price index for the year 2005 is . . . . .
_ . . : g 2015 ¥ U9 Yadbi 110.3 U1 2005 T Hed YAHID 98.4 ¢ Al AW BT &l R
Q.No: 139 98.4 then upto two decimal places, the purchasing power of money(in ¥) of 2005 FT . 2005 & 2015 % Te EFf

compared to 2015 is

A 1.12 1.12
B 1.25 1.25
C 1.35 1.35
D 0.89 0.89

If the linear trend for the number of footballs sold per year at a shop is given by U& GHMER gRI o4t TR Beare! o1 ufaay HRe &) 16y Iufd &1 9 v yafiid S 8
Q.No: 140 equation Y=20+135t(the base period is 2008), then the forecast for number of foot | Y=20+135t (gl 3TYR I8 2008 ! HHT AT §) @l IYP gRT 2018 T §f S areft Fearar

balls to be sold in 2018 will be 1 gaigq= g
A 1150 1150
B 1370 1370
C 1550 1550
D None of these ERL Hﬁ's‘ T8t
Q.No: 141 Which control Chat utilizes Poisson distribution for during its control limits? o faama fomt & fFoeaor sl o i =7 & o) @i se & wgad foar orar g 2
A p - chart p-f=
B np - chart np - 3
C c — chart c-f=
D (¥, O) chart (x,0) /=



Q.No: 142 Lf[)t(h>e15a/r)1(d>ogi| i\gariable X follows exponential distribution with mean 10 then qﬁw;ﬂ X BT & |1 10 dIdl IRYUTdH! az:r% ar P[X>10/X>5] grft
A Je Ve
Ve Ve

Cc e e

None of these 0 | PIS T8l
Q.No: 143 Index number I satisfies circular test if TAHIH 1 TR TR0 Bl TIe Bl § I
A Iab Ipc = Iac Iab Ipc = Iac
B Iab Ipc Iea = 1 Iab Ipc Iea = 1
D None of these T4 @ B3 T8
Q.No: 144 In Marshall-Edgeworth index number the weight used is: aRid-Toad Yasie § Tged R §:

B 9ot v dol1
C Po do Po 9o
D P1 491 P1 91
Q.No: 145 The secular trend of a time series is measured by ot w1 it & el IuAfa 319 B B Y B
A Link Relative Method 3mifére s fafy
C Variate Difference Method R 3R faf¥r
Periodgram Analysis Hifarsm fazawor




Q.No: 146

If the average annual probability of dying between exact ages 20 and 30 yeas is
0.001, the value of I3¢/lq is

I 20 TUT 30 I B WE! U & Hed TG BI 3N qIfieb WAHAT 0.001 B W 150/15 BT AF
2

A 0.999 0.999
B 0.99 0.99
C 0.90 0.90

1000000

Q.No: 147 In a life table, generally the value of radix (lg) is taken to be T faddt Sitam wifivoft & T@ies (1) & forar e B:
A 1 1
B 10000 10000

1000000

Q.No: 148

In a life table, for calculation of expectancy of life at age x, we use the formula:

Tt Sitge TROR & IW x W SiaA UM ST T0MT HA & o 81 fr @ I W § 1 § 2

Net reproduction rate

C e ] Lx e i) Lx
A SO | - |
D e?=T.L, R g i
. The sum of annual age-specific fertility rates over the whole reproduction ages is . .
Q.No: 149 | e &1 ot g S9t R aifiie I9-fady IdRaT =¥ F A B BEd 7
A General fertility rate T Il &R
B Crude birth rate [ VHR

¥} YIFdled ®




Q.No: 150 ;Ashuman population will have a tendency to increase in size of net reproduction rate TP A TP SBR ﬁmﬁwﬁm%uﬁwma

A Greater than 1 19 s @

B Less than 1 133U

C Equal to 1 1P R g

D Zero QFI%

Q.No: 151  Periodogram analysis is a method of determining difarsim fazayur feae! S &t te fafy § 2
A Seasonal variation e fafyear

B Cyclical variation TIp1yg fafaemar

C Random component qrEfd® Sraud

D Secular trend w1 SuAfa

@%zmm@m%m%m@mmwﬁuﬁwmm

Q.No: 152 Fisher's Z transformation is used when we wish to test the equality of

A Variances of k populations k FHE & UIRON BT
B Means of k populations k FHfYaY & HreAt 1
C Skewness of two populations & guiyal &) fawwar &1
D Correlation coefficients of k populations k TR & Jeawe UNd! BT
The following table gives the frequency distribution of number of live births born 15 9 45 a9 P Afgareil gr1 o ﬁ kil ﬁH_W e i . g
to women in the age group 15-45 years E[Ef T\Er.llf{ Iff%?ﬂ(’:ﬁ Eﬁs[ T G|T-\I-3| E,]?cﬁ Eﬁ\[ T
Age group | Number of women | Number of live births
15-19 20000 600 i = o
QNos 153115024 18000 1200 20—24 18000 1200
25-29 14000 800 25—29 14000 800
itk BE00 i 30—45 8000 96

The value of General Fertility Rate (GFR) based on the above data is: TURIG & SR UL S Gdedl 22 2
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.No: 154

.No: 155

.No: 156

.No: 157

44.933
89.866
449.33
898.66

Consumer price index numbers reveal the state of
Inflation only

Deflation only

Both (Inflation only) and (Deflation only)

Neither (Inflation only) nor (Deflation only)

Sample registration for collecting vital statistics is

A fixed panel survey

A Cross-sectional survey

Both (A fixed panel survey) and (A Cross-sectional survey)

Neither (A fixed panel survey) nor (A Cross-sectional survey)

In a time series if the demand of warm clothes is increased during winters, it is an
example of

Secular trend
Seasonal variation
Cyclical variation

None of these

Which type of variation is found in a statistically controlled process?
Non - random

Random

Normal

None of these

44.933
89.866
449.33
898.66

I Heu Gadbics cxifar § | fRufa

T e Tifa 3t

TS g1 51 Bt

S (AT a1 WP BY) qUT (AT &I BT PY)
ERGIER: R CE N ERGIER: IR ))

9 Fifegd! & TAIeRu § ufdad GoienRur

& fRR ¥a wdermr &

TP HH-JITe TI&I0T 2

T (Tw RR Ta Tderr ) auT (Th HrH-Ja=H=d Tde0r ?)
T (TP FRR ¥9a GI&I01 ) 7 (VP HTH-Ae HI&I0T ®)

et w1 Aot & o orer & 7 HueS) B | Sedl § O g8 IS0 B

Nfe1ire Iuafa &1
Hraet fafaear &1
T fafqyar &1

T & I T

T it wu ¥ Fgfd ufear § g geR @ fafdear o ot § 2
rgfe® ed
grefs®

LU

T 9 I T



Q.No: 158
A

O O W

.No: 159

Q.No: 160

.No: 161

o 0o W > O

Q.No: 162

Control charts for variables are based on which of the following distribution ?
Normal

Binomial

Poisson

None of these

A lock out in a factory for a month represents which component of time-series?
Cyclic Movement

Seasonal Movement

Secular Movement

Irregular Movement

Under which one of the following conditions will the outcome of an experiment
classified as success E or failure E' follow a Bernoulli distribution?

P(E) =
P(E) =0
P(E)=1

P(E) remains constant in all trials

Fisher's ideal index number satisfies which of the following tests?
Circular test only

Time reversal test only

Both (Circular test only) and (Time reversal test only)

Neither (Circular test only) nor (Time reversal test only)

Let X be a continuous random variable with cumulating distribution function F(x). Y

is defined as Y=F(x). Then standard deviation of Y will be

R} & Fafea fo forg de R enuRa € 2
UOTHT
feug

<

T

T | BIE T

et ol & Ue e dos Tl st rdt Aot F 5 eigaad oY gt § 2
TP T

o Tae

Edeifere Iuafa

fafiya e

Tl Tl ) qeberel E A1 3wl | U # afiepd uRumd 1 sied i i # § @
Y TP P deq SHiell sied BN ?

1
P(E) = —
2
P(E) =0
P(E) = 1
|t SR & P(E) 3R vEaT §

R omesl Yusie Ay & 1A I uRenll B 9gy Far g ?
T TREOT AT

PIaAehHT USteor /I

ST (THTT THEVT A) qUT (STelehHT THEIT A1)

T (T YN AET) T (PTAIhHT U0 1)

T X U Taq @R 8 ot Taeft deq wad F(x) 8] Y & aRkuifiid fsar S 8 Y=F(x) @ Y
P AFS faga grm



1 1

A — L
2 2
B 1/2,\/3 1/2,\/3
1/12 1/12
None of these 34 B3 8
Q.No: 163 The number of non zero characteristic roots of a balanced incomplete block design H'gﬁ?d Ul Wuss Siftibed, forads U (b,v,k,r, A) ST & XA M Siftrerefmn gei
with parameters (b,v,k,r, A) is ) e it 2
A Ab /r Ab /r
B Ab /k Ab /k
C }.lr /k }L" /k
D Av/ k Av / k
23 Sg3uer waNT &1 R Y ueR o @
The layout of a 23 factorial experiment is given as
Replication -1 Replication-2 NN gl <1 Y- qﬁf -
BI(E;:;( 1 Blo;:kZ Blggt?) Blogkdl TUSH 1 |gved 2 s G
Q.No: 164 E b e - {1} 1 abc b
abc ac a ac . = B -
” B 1) 3 abc ac a ac
The interactions confounded in two replicates are respectively £ be {1} ab
TRIGRY 1 997 2 § AL 3R §:
A AB, ABC AB, ABC
B AB, AC AB, AC
C AC, BC AC, BC
D None of these Eﬁﬁﬂﬁé?ﬁﬁ

Q.No: 165 1n a 23 factorial experiment with 10 replications, the degrees of freedom due to

& 23 9g3uer TRt B, o 10 gRighf §,3f W $ife §:
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.No: 166

.No: 167

.No: 168

.No: 169

error is
79
63
59
19

Which of the following distribution has a pair of degrees of freedom?
Normal

Binomial

Chi-Square

None of these

The central limit theorem assures us that the sampling distribution of mean
Is always normal

Appears normal only when population size is greater than 100
Approaches normality as sample size increases

None of these

If in a symmetric distribution first quartile is 54.52 and third quartile is 78.86, the
median of this distribution will be

12.17
39.43
66.69
133.38

Which one of the following is not possible for a binominal distribution ?
Mean = 2, Variance = 3/2
Mean = 5, Variance = 9

Mean = 10, Variance = 5

79
63
59
19

9 & P19 W1 ¥ g Wida Sife aren @ ?
T

feug

B1$ a1l

0 A B T

Pty A1 iy g U8 3T Bl ¢ b Wied 1 ufed s
WeE U 8

FId THHTT Ylld ST § 919 JUY 3T 100 J St 3

T Tt 3R SRR BT 3 S-9 wfaest TR Ted 8
0 A DI T

%R;ﬁ%@ﬁwaiﬂﬁuuﬂagw 54.52 § IYT JdIg Iedid 78.86 § A 39 s B AIfRHT

12.17
39.43
66.69
133.38

o # 9 o fgug de1 & g wm@ e & 2
HH = 2, TR = 3/2

Y = 5, TER0T = 9

Y = 10, RRU = 5



.No: 170

.No: 171

.No: 172

.No: 173

Mean = 4, Variance = 8/3

Poisson distribution is a limiting case of
Normal distribution

Uniform distribution

Binominal distribution

None of these

The region in which null hypothesis is rejected, is called:
Level of significance

Region of Acceptance

Critical Region

None of these

Let F}l.z 3o p be the population multiple correlation coefficient of x; on x, , X3
PR Xp. Then in order to test the null hypothesis Hq: F}l-Z 3 p = 0, which of the
following test is used?

Chi-Square
t
Normal

F

Which one of the following is one the basic principles of design of experiments?
Confounding

Error Control

Compounding

Sampling

Q.No: 174 1f a3 systematic sample of size 10 taken from a population of size 100, the 27",

A = 4, YOI = 8/3

Wi §e T Wi raw §
T §e &1

TH §cH BT

fgug dea &1
g0 4 PIg TR

I8 &7 STET T IR & ardidd far SaT 8, e §:
|rfedr wR

wipd &

Hif® &

T8 A DI Tl

m?ﬂm%pllz3 llllllll p,X2,X3, ...... xprlﬁmWﬂTﬂéﬂw'H%ﬁn\}la52$
AP UfdaRl P SMYR W R URS Ho: P123..p = 0 P W& & o Fg 7 o1
T Uef0T TR foa ST § 2

P it

t

YT

F

9 o o9 7A@ e &1 Ue qayd Rigid 8 ?
HHIT

Ffe Frawaor

GRICE|

ufdaa=

e 100 MMHR & ol TP F 10 MHR & ol T Th HHeg Ulae & AP &T 2741, 874,



87th, 57th 97th and 7t units of the population are included, then rest of the five 5741, 97d1 auT 7a sbreal =Mfee gt 8, @ Uftax! H AW Uia 313 3
units of the sample are

A 17th, e7th, 37th 77th and 47t units of population Jufd @t 17 o, 67 &, 37 &, 77 &t aur 47 oY s@H134T

B 10th, 20", 30t", 40" and 50" units of the population wAf® 31 10 4, 20 &, 30 dF, 40 &t 1 50 & FFIFAT

c 1st, 2nd 3rd gth anhd 5t ynits of the population Tufy Ft vgeht, gad, Fradt, AR qur oiadt gegar

D Any five units of the population Ty Ft F1$ i ula sEEar

Q.No: 175 Let X be uniformly disFributed over the interval [1, 3], then value of xg such that T AR 5 X 3fFRIa [1, 3] B IHEY ¥ §fed §, @ xo & JF 37 UHR & Pr [X<2 + xg]
Pr [X<2 + Xg] = 3/4, is = 3/4 g

A 3/4 3/4

B 3/2 3/2

C 1/2 1/2

D None of these 0 q HIS T8

Q.No: 176 fngii:;t;;lt;(:z r:ssp\éz;ijglile 16, '}"’1 = 1 and [§; = 4. Then, third and fourth central foplt et BT RRYT 16, ,}I,,l = 1TUB, = 4 2 3 R gt Fe Mﬂ;ﬂfm: 3.

A (64, 1020) (64, 1020)

B (60, 1024) (60, 1024)

C (65, 1024) (65, 1024)

D (64, 1024) (64, 1024)

The standard deviation of two variables are @; = 2 and 0, = 3 and the correlation. 2 =Rl % A T Gy = 2 A1 0, = 3 § a1 S Hed G Ui 1/2 §1 4 5 W
1= 2=

Q.No: 177 Coefﬂagnt between them is 1/2. If g is the acute arTgle between the lines of = T it & e @1 < B0 0 3 tang 1T 2
regression for these variables, then values of tan f§is:

A 7/13 7/13
B 9/19 9/19
C 9/13 9/13
D 6/19 6/19

Q.No: 178 Let X and Y be two random variables such that Y = (X-a)/b where a and b (> 0) are HF TifS/8 X quT Y &l ArEfasd TR 3 UBR & & Y = (X-a)/b el a T b (> 0) RR® g1 a
constants. Then, which of the following is true? fgdoraae?
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.No: 179

.No: 180

.No: 181

.No: 182

Mean(X) = b Mean(Y)

Standard Deviation (X) = Standard Deviation (Y)
Mean (X) = Mean (Y)

Standard Deviation (X) = b Standard Deviation (Y)

Index numbers measure
Relative Change Only
Absolute Change only
Both (Relative Change Only) and (Absolute Change only)

None of these

Loss of working days due fire in a factory is associated to whom in the following?
Trend

Seasonal component

Cyclical component

Random component

Irregular variations in a time series are caused by
Strikes

Epidemics

Floods

All of these

A time series consists of

Long term fluctuations only
Short term fluctuations only
Irregular variations only

All of these

e (X)= b WIeA (Y)
TS faged (X) = 9@ fa=ga (v)
e (X) = "1 (Y)

E® faged (X) = aF® fa=ga (Y)

TEDIH AT 3

| ufvad= A

guf gfvad= a3

(TmUes gikad= |rT) a9t (gt ufkad= Ar) Al
9 & PIg TEH

el BREM & B feadl # 3 o & BRI g g1 P # frad gl @
IuAfd

Hreft wuee

IHIg HaTH

Sifrafiq dues

F1e Ao A sfrgd faeRel &1 HRU A §
geard
HETARY

dTe

mﬁvr:?r%

e A0ft FAfa €t @

T SeTele IwmaaHl @
T BT AT o
T Jf~ad farel @

i wd 8



Q.No: 183
A

B
C
D
Q.No: 184
A
B
C
D
Q.No: 185

A

B
C
D

Q.No: 186 The probability of a death of a person between ages x and (x+1) is called:

A

B
C
D

.No: 187

O

Link relative means the ratio of a value to its:
Succeeding value

Preceding value

Both (Succeeding value) and (Preceding value)

Neither (Succeeding value) nor (Preceding value)

Which one of the following is not a vital event?
Birth

Marriage

Education

Migration

Vital rates are expressed as
Percentages

Per thousand

Per million

None of these

Age specific death rate
Infant mortality rate
Central mortality rate

None of these

¥ and R Chart are used for

Production control

Process control

e SMUed BT AU IdT 8, HH HT U 39D
FWRadt A A

gdadf u @

(SR 7= | ) 9uT (qdadt 74 /) =l

T (Sl a1 | ) 9 (Ydadf a1 /)

5 & B TP o ge I T T 7 2
o

fyare

IR

I

TN &3 HI UeiRia faar S §:
ufa=ra o

ufd goR |

ufar g0 e |

398 A Big TE

X IUT (x+1) T8 & o § fF &1 TG S WG B FHel AT 8-
g fafkre 7eg &

1 oI &

P TG R

98 A BIg TE

¥ 1R 91 W B 3
Iare oo & ford
yferan Ao & ford



Material control

None of these

.No: 188 Quality of a manufactured product is measured by

Numerical measurement only

Q

A

B Attribute measurement only

C Both (Numerical measurement only) and (Attribute measurement only)
D

Neither (Numerical measurement only) nor (Attribute measurement only)

Q.No: 189 np chart is a control chart for

A Number of defects per unit

B Fraction defectives

C Number of defectives

D All of these

Q.No: 190 A typical control chart consists of
A Two horizontal lines

B Three horizontal lines

C Five horizontal lines

D None of these

Q.No: 191 If the lower control limit is negative in control Charts for attributes , it is taken as:
A 1

B As it is

C 1.5

D ]

Q.No: 192 Variation in the quality of manufactured product is tolerable due to

Inht oo & o
8 A 9IS TBI

fAffa Iare @t Jorar At et §:

AT H-ATHS HIYA GRT

HTA TOTAT HIGA §RT

Gl (AT H&ATHS AU §IRT) GYT (AT JOTdT {199 §IRT)
T (9T H=ATHS AU §IRT) 5 (AT IO AT RT)

g% ol np o & oo s g 2
afd TS Qrul @t Hem
roguf &7 3f=r

gl #t e

it ad @

e fafy g fom & 1 §:
& Qe e
= afos ¥ard
ufg gfast Y@
T A P T

e Toit & fomy & gaw oo S Bonde § df S9! fomn o §
1

SNt g ot &t

1.5

0

fAfifa Iarg o & uRad= e & SR g gl B
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.No: 193

.No: 194

.No: 195

.No: 196

Chance causes only TR 9

Assignable causes only Frafofta am

Both (Chance causes only) and (Assignable causes only) (H"lﬂ'lT HEA) TqUT (ﬁﬂﬁ“ﬁ'ﬂ HA) i)
Neither (Chance causes only)nor (Assignable causes only ) T8 (T 9 T8 (Rafofia 7
A group of moving average consists of I 3Nd BT Uh dHe g

5 years period 5 qf @t @i &1

3 years period 3 ¥ Ft srafr &1

A period which form a cycle U 3afy Y U Tk §1aT 8

None of these FI'J?[ J Tﬁﬁ E

In i of e loin cordtor, pcorsGebun o 5685690y e e e R s )91
n = 200, q = 0.98 n = 200, q = 0.98

n = 400, p = 0.52 n = 400, p = 0.52

n=10, p = 0.03 n=10,p = 0.03
n=40,q=0.79 n=40,q = 0.79

If E1 and E2 are two independent events such that P(E1)=E(E2)=0.8, then P(E1 1)

E2) is equal to Ifg E1 qUT E2 & Wdd el 39 UHR ¢ & P(E1)=E(E2)=0.8 @ P(E1IJE2) & HH &

0.64 0.64
0.80 0.80
0.96 0.96
None of these 3 A B T8l

Let X and Y be two random variables such that mean of each is 10 and variances are
1 and 10 respectively. If correlation coefficient between them is 1/4, then the
covariance between 3X and 5Y is

34 34
15.75 15.75
11.25 11.25

AT X JUTY |, S Ude &1 A1 10 9UT YRR0 HHY: 1 94T 9 ], ATefasd TR &1 39 ORI Pl
TEIEY UM 1/4 §1 T9 3X TUT 5Y HT TgU™RYT R



Q.No: 197

A

Q.No: 198

O 0O W

Q.No: 199

A

B
Cc
D

Q.No: 200
A

None of these

In case of SRSwor if §2 = Z?(}’i - ?)ZK(N — 1) then V (y) will be

N-—n 52
N n
N-152
N n
N-—15°
=0
N-n 52
n—1N

A spelling test was conducted on 30 students. All of them spelled 8 outof 10 words
correctly. Then this distribution has

Zero standard deviation
Zero mean
Both mean and standard deviation are zero

None of these

The mean of 15 observations is 3 and their range is zero. Then, maximum
observation is

0
3
More than 3

None of these

If rip = ry3 = rp3 = 1, the value of multiple correlation coefficient Ry (23 is:

o

T A P T

srswor & Rl 522 ¥1(y, — ) /(N — 1) ¥ V (7) @

N—-n §2
N n
N -1 52
N n
N-—15°
== i
N-n52
n—1N

30 faenffat &1 spelling Tieor foar Tl Ud® 3 10 H ¥ 8 g TS ford 39 s &1 ?

e faaq g 8

A YA

1A TYT WS fabr 4 I 2
0 A IS T

15 De&f! BT AT 3 B qUT 371 RN Y € dF 378 HeaH Herdb &

0
3
3 9 3P

T | BIg T

A ry5 = ry3 = rp3 = r 8 O TEEGHEY U Ry (p3) BT A 8
0
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