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SECTION A 

(Research Methodology) 

Sub-Section I 

1. While conducting experimental research, a researcher should control the 

(1) Independent variables 	 (2) Dependent variables 

(3) No variables 	 (4) Extraneous variables 

2. Which one of the following is not a part of the basic principles of experimental 
designs ? 

(1) Replication 	 (2) Randomization 

(3) Local Control 	 (4) Reduction 

3. One of the essential characteristics of research is 

(1) Generalizability 

(3) Objectivity 

4. A research problem is feasible only when 

(1) it is researchable 

(3) it has some utility  

(2) Usability 

(4) Replicability 

(2) it is new 

(4) All of the above 

5. The longitudinal approach of research deals with 

(1) Horizontal researches 

(2) Long-term researches 

(3) Short-term researches 

(4) None of the above 

6. What is the purpose of research ? 

(1) To describe and explain a new phenomenon 

(2) To verify what has already been established 

(3) To reject what has not yet been accepted as a fact 

(4) All of the above 

7. Phenomenological Research is a 

(1) Qualitative Research 
	

(2) Quantitative Research 

(3) Trend Research 
	

(4) Descriptive Research 

Ph.D.STAT 	 2 



WIT 

(argiumfoliRit) 

3WITTIT I 

1.11Plch 	ctK 
	

fwir-A-Err A 	-qrr-6R ? 

(1) k-cicil 
	 (2) :cf4A.  

(3) call 	Tef 
	

(4) ciirzi q'T 

2. iHrortgo A 4 Aq-Trr 3rzOrr2i alftr+-Frqr * 	'fr ft -(--gr 7 ? 

(1) 3fildf1I 	 (2) eiil -otsmtui 

(3) P-TT-4171—ftirlut 	 (4) VW 

3. argitm 	311-4-4r4 -1:415r--d-P4 A 	fq x4-W 

(1) 	till-II-4111 	 (2) 	dkiej) Pi 	i 

(3) cik11 c:Icl1 	 (4) 	%.N•itla rl cfri 

4. argiti-F TR:RzER earl -alft   t, 

(1) zrg al-Om-44-174 -1({1 	 (2) zT 	t 

(3) *t•IcR r-9 dgel)Plcil 	 (4) -31:14T 

5. 	31301T1q i aritsszi 34111H  WER4  ti clog 

(1) titwiklei 3rgit414 

(2) dltichlilich alyitTR 

(3) 3  

(4) 31:14 A '4 ct>li 	 

	

6. 39r 	r 	Tr i)ch ? 

(1) 1aktie.-11 	T 	0411(.9ell 

(2) TO gRecra.  4 tit-ell Lid cht-11 

(3) c12;z1* vq-  A alift 	4t7 	t, zu-A 3REit*-1{ chkil 

(4) -31Ti 
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(4) clui-lioict) 3-1341.17 
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8. Arrange the following steps of research in the correct sequence : 

(i) Identification of research problem 

(ii) Listing of research objectives 

(iii) Collection of data 

(iv) Methodology 

(v) Data analysis 

(vi) Results and discussion 

(1) (i), (ii), (iii), (iv), (v), (vi) 

(2) (i), (ii), (iv), (iii), (v), (vi) 

(3) (ii), (i), (iii), (iv), (v), (vi) 

(4) (ii), (i), (iv), (iii), (v), (vi) 

9. Which sampling technique will be most appropriate to draw a representative sample 
of heterogeneous population ? 

(1) Stratified 	 (2) Quota 

(3) Purposive 	 (4) Incidental 

10. It is known that the amount of apple juice found in a 500 ml bottle is uniformly 

distributed between 495 ml and 510 ml. What is the probability that a randomly 
selected bottle of apple juice contains more than 500 ml of juice ? 

(1) 0.333 
	

(2) 0.667 

(3) 0.500 
	

(4) 1.000 

11. A distribution formed by all possible values of a statistic is called 

(1) Binomial distribution 

(2) Hypergeometric distribution 

(3) Normal distribution 

(4) Sampling distribution 

12. If N is the size of the population and n is the size of the sample, then the sampling 
fraction is 

(1) nN 	 (2) Nn  

(3) n/N 	 (4) N Cn  
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8. 31 117* P1-161-Zgi 	 IT '&1-4r-Prd*fr-A7 

(1) 	. TIXT 

(ii) 74ti 30711 	t-41-.44 q)(-11 

(iii) 34 -*-4T (-1 1-1 1 

(iv) fibei 	ART 

(v) 3 -1-*-4-r 

(vi) SFr atrt 	 

(1) (i), (ii), (iii), (iv), (v), (vi) 

(2) (i), (ii), (iv),. (iii), (v), (vi) 

(3) (ii), (i), (iii), (iv), (v), (vi) 

(4) (ii), (i), (iv), (iii), (v), (vi) 

9. 	 TFIR 	-5rre-tRT srrd0 icrAzi (srrqr 	 * 	cr1-1-1:11 Nftvaer-1 cicach 

tits'ilql 31:FT 	 ? 

(1) 	d 	 (2) 	ct--Adi 

(3) TrW-I-  (Er) 	 (4) MR‘i llch (3Trdlirr) 

10. zfg Tal  	500 Rir-fl 	4 ,31ti 	ITTIT 495 ri-KA1 311-( 510 WI" 

Alq 	 Giko 	 t I -414r TER NI   51-11 TT i 	* 	ti 	el do 

4 500 f1(41 Feriqi Tr @in 

(1) 0.333 
	

(2) 0.667 

(3) 0.500 
	

(4) 1.000 

11. -srr-dqh• * Tri-ft Zi dd -grAl ell am' teq. 	 

(1) gmq 

(2) IV4k,70-41 	4a7 

(3) mthilfrer 

(4) 3rf-d-47ff 4-eq 

12. wit N 1:1TiR 	aTTRTET t 31 t n'Sed-0 	3TPTTET c-i -ciel-1 arTFTff 4 11 

(1) nN 
	

(2) Nn  

(3) n/N 
	

(4) N  C n 
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13. Suppose a finite population contains 7 items and 3 are selected at random without 
replacement. Then all possible samples will be 

(2) 35 

(4) 7 

14. Non-sampling errors can be reduced by 

(1) Non-probability sampling 

(2) Probability sampling 

(3) Decreasing the sample size 

(4) Increasing the sample size 

15. If a researcher, wishing to draw a sample from sequentially numbered invoices, uses 

a random starting point, then draws every 50th invoice, he/she has thus drawn a 
 sample. 

(1) simple random 	 (2) sequential 

(3) stratified 
	

(4) systematic 

16. An investor knows that his portfolio is equally likely to yield an annual return 

anywhere in the interval [5%, 35%]. What is the probability that he will earn more 
than 23% in the forthcoming year ? 

(1) 0.72 
	

(2) 0.83 

(3) 0.40 
	

(4) 0.17 

17. Sampling Frame is a term used for 

(1) a list of random numbers 

(2) a list of voters 

(3) a list of sampling units of a population 

(4) None of the above 

18. A population consisting of the results of the conceptually repeated trials is known as 

(1) hypothetical population 

(2) finite population 

(3) infinite population 

(4) real population 
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13. ITTR" *#tN' 14*M iHI 	7 ATet 3k 3 We   all-orc94411 	t 

vft -413-rfkff Nfmi 	ii 

	

(1) 21 	 (2) 35 

	

(3) 14 	 (4) 7 

14. 313AWR 	-EITITtfff 14)a1 	tiq iI ? 

(1) NI 	'atm TKT 

(2) Act-mi 	11"T 

(3) 3ff-TO 3WITIT '4" W:1 ct-r4 

(4) '51%-<`41 31TITTEE 
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(1) tRci zrrqf 	 (2) 

	

(3) t-cl 	
(4) s*oitiog 

16. 	-144`4T-- 41H01at141 1-44`41.-Te 	,ittat>1 3T- TIF [5%, 35%] .4.41 	atigat) 374 

*4-  (sri'd-em) ►  TilTraRT t 	‘) SIT %Nano! 1* armil 	ag 23% 	3T1 T 

	 ? 

(1) 0.72 	 (2) 0.83 

(3) 0.40 	 (4) 0.17 

17. A-aemTW-4T 	1 	1I 14)t.4 tcoM tit \71101 ? 

(1) 7rt-qff---  

(2) Hicidiall 1•1:01" 

(3) TRR 3fdwrq 1c141 tip 

(4) zErtffi 	at;li 

	

18. kiabc,4-11clich 	T4TrIff 	qT4t 	 t 

(1) miercte-i-liciitt) 1:PrR 

(2) tritrgrd TRTR 

(3) aTcritftrd ITITR 

(4) a R-rtract) TrgrR 
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19. Bag I contains 2 red and 1 black balls and bag II contains 3 red and 2 black balls. 
Then the probability that a ball drawn from one of the bags is red, is 

19 (1) 	 (2) 	21 
30 30 
11  (3) 	 9 (4) 30 	 30 

20. Five men out of 100 and 25 women out of 1000 are colour-blind. A colour-blind person 
is chosen at random. What is the probability that the person is a male ? (Assume 
males and females are in equal numbers) 

(1) —
1 

(2) 1 
3 

(3) 	
2 

 
3 	 (4) 

21. A fair coin is tossed 4 times. What is the probability of getting more heads than tails ? 
5 

16 

7 
16 

22. If X is binomially distributed with n = 6 such that P(X = 2) = 9P(X = 4), then E(X) is 

(1) —2 
(2) —3 

3 2 

(3) 	
2 	

(4) 3 
5 

23. A 
random sample of 25 units from an infinite population with standard deviation 

10 results into a total score of 500. Then the sample mean is 
(1) 25 	 (2) 50 
(3) 20 	 (4) 1.8 

24. In the formula for the confidence interval, Z a12  is part of the formula. What does the 
subscript a/2 refer to ? 

(1) The area in the lower tail or upper tail of the sampling distribution of the 
sample mean 

(2) The level of significance 

(3) The probability that the confidence interval will contain the population mean 
(4) The probability that the confidence interval will not contain the population 

mean 
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19. 4c 14 2 rim   t 3 is HA 3 rim 3 2 cbiril 4 fl I .ffq 1441 	0c 
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19 	 21 
(1) 	 (2) 

30 	 30 

11 
(3) (4) 

 
30 	 30 
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t ? (117 c 	3k Trikr311*t tit 	en 	t) 

(1) 	
3 
1 (2) 

3 
(3) 2 

3 	
(4) 

4 

21. 1 	31-414-4ff 	4 41K doidi IIdI -4 I ITZ *I* go-il 	Felici -1"Aw 3l-r4- *t 711" 

(2) 1-
1  

16 	 16 

7 	 9 
16 	

(4) 
16 

22. zift X, n = 6 c faLic 4-eq* 3i ii GOA t f41:1kr1 	 P(X = 2) = 9P(X = 4), c E(X) 

tra 

23. 

(1) 

(3) 

altritftra-  

2 
3 

2 
5 

TrITR ftT*1 
t I W4 APTO ITTigf 

3 
(2) 

2 

3 
(4) 	— 

4 

+-•14) -N-1—Mq 10th 25 W-140 W-4T-1% 3red0 	*FM 500 

(1) 25 (2) 	50 

(3) 20 (4) 	1.8 

24. IVO.  4, za2  V atdkIff 1-TFT t I TFT4k (Subscript) a/2 WFT T411dT 

t? 

(1) 3A741Trrat* 4-eq -41 -14R zrr 

(2) 1:14-+71" 

(3) /7 miNcbcil f fdqaR4itil atarff 4 off 	war -1:4-ftff 

(4) /7 miNtbdi 3 	Tc1 4 firR Twat Aro R-ef 

(1) 

(3) 
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(1) 	 (2) 

(3) 2 

25. What value of Z would you use to calculate the 99% confidence interval for a 

population mean, given that you know the population standard deviation, the sample 

size and the sample mean of your sample ? 

(1) 1.96 (2) 2.58 

(3) 0.84 (4) 1.28 

26. Suppose that a random sample of 50 bottles of a particular brand of cough medicine is 

selected and the alcohol content of each bottle measured. The sample mean of the 

alcohol content is 8.6 ml with a population standard deviation of 3.06 ml. Calculate an 

approximate 99% confidence interval for the true mean alcohol content for the 

population of all bottles of the brand under study. 

(1) (7.55, 9.65) (2) (8.15, 10.25) 

(3) (7.49, 9.71) (4) (7.43, 9.77) 

27. Which one of the following p-values will lead us to reject the null hypothesis if the 

level of significance of the test is 5% ? 

(1) 0.15 (2) 0.10 

(3) 0.025 (4) 0.20 

28. A test of hypothesis is conducted to test whether the mean age (in years) of clients at 

a certain health spa is equal to 25 or not. It is known that the population standard 

deviation of clients at the spa is 10. Thirty-six clients are randomly selected, and their 

ages are recorded, with the sample mean age being 27.8 years. What is the value of 
the test statistic ? 

(1) Z = 1.68 
	

(2) t = 1.68 

(3) Z = 2.88 
	

(4) t = 2.88 

29. Following are the ages of 15 people interviewed at a shopping centre : 

12, 14, 15, 18, 19, 21, 21, 31, 32, 46, 53, 56, 57, 58, 59 
What is the sum of the median and the mode ? 

(1) 50 
	

(2) 64 

(3) 52 
	

(4) 51 

30. If a random sample of size 2 is drawn from the population 11, 13, 15, 17, 19, then the 
standard error of sample mean is 

Ph . D . STAT 	 10 



	

25. TFIR 'WE -IM 99% fdgaw 	ni 34(ra 	ct) cid cht * 	 aTfq Z * renki Trig 

	 crq;), ,i6114) R0-11 ITT t 	3171Q• VITk 4.11-Ict) 	-51R0 aTFITti 3 	aTTtrk 

3r1W-0 war t 

(1) F96 (2) 2.58 

(3) 0.84 (4) 1.28 

26. 1TR #tf7R Wit *t TOT ittft i 1 it .pis t 50 Q-d-01 	AO T4r Alc11 

3 51c4 sildo >i *(-4)lei t TTlT 	Taw 	t 	 -m-grwr 3rr-dq4 Tau( 

8.6 ri-irn 3 	rR Hfrich f4q-dq 3.06 "Wt t 13 	1.4) 	TW 	Trift *TA' 

TrffR liar c-ct;Wci 	* 	 iTivzr 	r1L, wriTIT 99% raqakemi 	rc1 lifkchrod 

*tf* 
(1) (7.55, 9.65) 	 (2) (8.15, 10.25) 

(3) (7.49, 9.71) 	 (4) (7.43, 9.77) 

27. -1 4-1 	p-1791 4 -4 i*uk chikui Po4Kuflei  	aR41-*-rK('mar Aim t zrft 

trf 	TIT247T If'{ 5%t ? 

(1) 015 	 (2) 010 

(3) 0.025 	 (4) 0.20 

28. 14)41 	 TT 4 3TT4 alrl Tr4 	-grrar 31 ( 	4) 25* eititit 711-  Te, 	\311-I 

xlikcbc-4.11-TRtkiuT f 	a 1 Alcn t 17M  Tal 	IziT 4 3Tr4a 	irlvrr4 •W• TFER 1-11-Ich 

"rqq—eq.  10 t I Utl:f1 	q117490-11 	waT t 3T t d-IcP 3 	i T f 	X11 Aim t, 

•N1413Trd-0 1:Flui aTrg 27.8 -44 t I IRt4IT 	ii 1:fR WI" .)411 ? 

(1) Z = 1.68 
	

(2) t = F68 

(3) Z = 2.88 
	

(4) t = 2.88 

29. 1,11141T 4a T TflATTR 1.4)17 15frth-"z11*I• aTTg 	 : 

12, 14, 15, 18, 19, 21, 21, 31, 32, 46, 53, 56, 57, 58, 59 

71-)TrEmITT iii ? 

(1) 50 	 (2) 64 

(3) 52 	 (4) 51 

30. zift VIR'R 11, 13, 15, 17, 19 .4 aiMitf 2 	 'AO oqi AR-11 	T4 -AO 

TrIlar 41 Hfrion 

(1) 	 (2) 
	1 

V2 

(3) 2 
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31. For a negatively skewed distribution with a single mode 

(1) Mean = Median = Mode 

(2) Mean 5 Median Mode 

(3) Mean Median Mode 

(4) Mean = Median, but one is unable to tell where the Mode would lie 

32. If 5 is subtracted from each of the values 12, 15, 20, 25, 30, then the standard 
deviation 

(1) will be increased 5 times 

(2) will be increased J times 

(3) will be decreased 5 times 

(4) will remain unchanged 

33. You have been given a two-variable data set with the following calculations : 

E x = 496, E x2  = 37306, E y = 508, E y2  = 39352, E xy = 38309 and n = 10. 

The covariance between x and y is given by 

(1) 3830.90 

(2) — 1311.22 

(3) 1311.22 

(4) 6350.58 

34. The data taken from the publication 'Agricultural Situation in India' will be 
considered as 

(1) Primary data 

(2) Secondary data 

(3) Both (a) and (b) above 

(4) Neither Primary nor Secondary data 

35. A train arrives at a station every 20 minutes. What is the probability that a person 

arriving at the station will have to wait less than half an hour for the next train ? 

(1) 0.872 (2) 0.237 

(3) 0.500 (4) 1.000 

Ph.D.STAT 	 12 



31. \icbo a rrcb chcs , 1tuitc4ict) ratiii -47R- * rc-R 	 

(1) 1:FMT = 'Pict)! = 

(2) 12i . 1:1Trur+-T 

(3) 17121 &it um)! 

(4) 1Truf =1:FTS-;4411 "7 7i7 	tfTM 	che 

32. ti q 1:191 12, 15, 20, 25, 30 4 *I 31* 149" 14 5 	t, "T4 W• 	 -RFOR 
4-11•1c, 

(1) 5 TT WIT laTT 	 

(2) 	TT WIT pTT 	-1411 

(3) 	5 TT -1:1 .1411 

(4)allTited-a.  k lII 

33. alT40 

E x 

x3 

Lact)c-H) curl! 	t- 

= 496, E x2  = 37306, E y = 508, 

31-4-T 	qth TT 1T 	: 

E y2  = 39352, E xy = 38309 at n = 10. 

y *#1.q. 	rail TrziT 

(1) 3830.90 

(2) - 1311.22 

(3) 1311.22 

(4) 6350.58 

34. tr-44e •(1 1 Ritil Trzrr 344-r -grgr 
(1) Trregr- 
(2) tuT 311-*7T 

(3) (1) at (2) 

(4) R• 3i i1 r 	3T R. tt T11111 atth7T 

35. 	4Tql:IT 7 20 Ri-te. 4 	l'UTTT-41 aTit 	I T'Wl• :fTT 	f-74Tq 

i 711 .0 aTi-rdliwat 	3Tr4 	-4 wdtur   ? 
(1) 0.872 (2) 0.237 

(3) 0.500 (4) 1.000 
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Sub-Section II 

36. Suppose you are incharge of conducting the socio-economic survey of School Bus 

Drivers in a city. Prepare a suitable questionnaire in this connection. (At least 
10 questions). 

37. What is Research Design ? Describe various characteristics of a research design. 

38. A sampler proposes to take a stratified random sample. He/she expects that his/her 
field costs will be of the form E cini. His/her advance estimate of relevant quantities 
for the two strata are as follows : 

Stratum vvi  Si  ci  
1 0-4 10 T 4 

2 0.6 20 T9 

Then 

(i) Find the values of a and a that minimise the total cost for a given value of 

Yst )  • 

(ii) Find the sample size required under this optimum allocation to make V( yst ) = 1. 

(iii) How much will the total field cost be ? 
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IIMPT II 

36. ITTR.  '411* 3TPTO 7TTK ito 	-7-444 	Ach-331fft 1:041uT cbt W.  TRIM' TINT 

Trza t I Iv Ti4tTT i zErzj- i wilac{1 	*rN-R I (wT-*---IT 10 r) 

37. AtT-itATF SIT ?7111T-ft:ATF MTW fdtzfM311.  f4,4q AFA I 

38. 1  i -NA.atict) (Sampler) k.cifki 	 tt5111 t 14F 3i4aIT chtio4w11 

dttcA 	 .z cif 	*1. iii 	l I  	 *a-  Traraff 	alitg 

3Tiwa1 	Rai iii : 

RIK Wi Si  Ci 

1 0.4 10 T 4 

2 0.6 20 T9 

(i) -311K n2 * Itfq 	A-NR •Q-  vursd * 	TR 	*   civil 
n 	n 

V(Y.t) = 	 Pticm*aTtfrq 3 rkm -sed0 alTITFITa.  tif4R I 

(iii) To 	ch ild %at 	? 
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SECTION B 

(Statistics) 

Sub-Section I 

39. A random sample of size one is drawn from a population with f(x, 0) = 0e -ex; x > 0, 
and is used to test H o  : 0 = 1 v/s H 1  : 0 = 2. If x 1 is the critical region, then the value 

of (a, (3) is 

(1) 	[e 2, e 1 ] 	 (2) 	[e 1, 1 - e 2] 
(3) 	e 2] 	

(4) [1 - e 1 ,  e-2[ 

40. The regularity conditions for Cramer-Rao inequality do not hold when f(x, 0) is 

(1) N(10, 02) 
	

(2) Binomial (10, 0) 

(3) Poisson (A) 
	

(4) U(0, 0) 

41. If X is a Poisson variate with parameter 0, then (- 3) x  is an unbiased estimator of 

(1) -e 0 
(2) - e 20 

(3) -e 30 
(4) - e  40 

42. Let X1, X2, ..., X6 be a random sample from N(f.t, a 2) and 

T  = K[(xi  _ X2)2 + (X3  - X4)2 4. 	- X6)2] be an unbiased estimator of a 2 . 

Then the value of K is 

(1) 	1 	 (2) 	
1 

 

(4) 
1 

6 

43. Let X1, X2, ..., Xn  be a random sample from B(1, 0). If T = 

Unbiased estimator of 0 2  is 

Xi , then an 

(1) 

(3) 

T(T -1) 
n(n -1) 

T(T  -1) 
n2 

- 1 

(2) 

(4) 

T2 

 (n - 1) 2  

T 2  

n 2 

2 
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39. te-4 ffx, 0) = 0e-0x; x > cncoff TrITR 3lTME1 	W-41-1% 3rik-0 ot41 Aim t 
Ho  : e = lw—tRligur xl  : 0 = 2 	ft.g Siti) 1 1 64,11 41111 t I 7ift x 1 WiR- 	t, 

(a, 13)W Triq t 

(1) [e-2, e 1] 	 (2) [e-1, 1 - e-2] 

(3) [e 1, e2] 	 (4) [1 - e 1  e2] 

40. aRrRr+1 	CMi "SriNla 	R1 	'1 , 11, 	fix, 0) 

(1) N(10, 02) 
	

(2) faqq (10, 0) 

(3) zEirffi* (0) 
	

(4) U(0, 0) 

41. 7rk X3Irda 0 turn lzfT/11 t, (- 3)x %WC 3r4li1Rff 31T+W* 	in ? 

(1) 

(3) 

42. 1:1TAT 	Xi, X2, ..., X6 .cIW 411%W -5[1t0 N(g, 02)4 Rita t 

T = K [(Xi  - X2)2 + (x3  _ x4)2 + (x5  _ x6)21 , crw artiirtff aimmw  t 

111' K i1ITR 	 

(1) 	1 

1 
(4) -

1 
(3) -

4 

43. TIRT 1 X X2, ..., Xn 

	

	 36440 B(1, 0) -Al I zftT = E xi Tor 92 •wr 

= 1 
artfiRff 31TW-MW 

(1) 

(3) 

T(T -1)  
n(n -1) 

T(T -1) 

n2  -1 

(2) 

(4) 

T2 

 (fl -1)2  

T2 

 n2 

-e e 

-e  39 

(2) 

(4) 

2- 0 e 

e - 40 
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44. Let k*  be the MLE of X based on n observations from f(x, ?) = 	> 0, x > 0. 

Then E (1   will be 
X,*  

(1) 
	

(2) 	X. 

(3) X + 1 
	

(4) 1 + —
1 

45. Let X1  and X2 be iid Poisson (X) vaTiates. Then a sufficient statistic for A. is 

(1) Xi  + X2 	 (2) Xi  + 2X2  

(3) Xi  + 3X2 	 (4) 3X1  + X2 

46. A population is divided into two strata such that N 1 = 300, N2 = 200, Si  = 2, S2  = 3. If 

a random sample of size 24 is to be allocated by Neyman allocation, then the strata 

sizes are 

(1) (10, 14) (2) (14, 10) 

(3) (13, 11) (4) (12, 12) 

47. Which one of the following defines an unbiased estimator of 6 2  in SRSWR, given that 

the sample measurements are Y 1 , Y2, ..., Yn, whose mean is Y ? 

n 

(i) _n 
E 

(Yi — Y) 2  

i = 1 

	

E(ii) 	
1 	

(yi  )77)2 

 = 1 

(iii) 

Select the correct answer using the codes given below : 

(1) (i) and (iii) only 	 (2) (ii) and (iii) only 

(3) (i) only 	 (4) (ii) only 
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44. 1:11RT .1* f(x, X) = X.0 	X > 0, X > 0 	n 	aTTITTf(ff X *-T MLE X*  +11.-1; 

E(
1 ) 	 
A* 

(1) (2) X 

1 (3) X + 1 	 (4) 1+  

45. 1:TR #11* X1  afiT X2 	17(TFIl (X) t, c X 1.‘  trzriRr 311-d-44N 

(1) X1 + X2 	 (2) Xi + 2X2 

(3) Xi  + 3X2 	 (4) 3X1 + X2 

46. wiR 	RRI -NITOra-  441 IFIT W4% 	= 300, N2  = 200, Si  = 2, S2  = 3 t I 

Zrft 3111:17 24 alc, 	1iqr3rf'dqt 	4-1 Azt-d-4 -gm -Peid 14,e1I 	t 	-grff 	 

(1) (10, 14) (2) (14, 10) 

(3) (13, 11) (4) (12, 12) 

47. SRSW11 14 02  31t5T-4ff 31 W-6 Pii-iRiRsid X114 41-1-Trr tritInfErff 0101 	7-0% Reil 

Twr 	srft-0 -grm Y1 , Y2, ..., Yn  NT*-r Trrut 	? 

(i)
1 E(yi  _ V)2 

i =1 

n 

(ii) 
n 

1 

 1 	
(yi  )7)2 

i =1 

(iii) Y 

rill -ftR TR Q-41 r mei , 1 a,tl F 	 

(1) *--47(i) at( (iii) 	 (2) sari (ii) 31h (iii) 

(3) 4ati (i) 	 (4) 4.) ,40 
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48. If the probability density function of X is f(x) = e -x; x > 0, then the probability density 

function of Y = + 	is 

(1) CY
2 

(2) ye y
2 

(3) 2ye - Y2 
	

(4) y 2e-y 2 

49. If f(x) and F(x) are respectively the density and distribution functions, the conditional 

probability density function g(X I X a) is 

f(x)  
(1) 	

(2) 	F(x)  

F(a) 	 f(a) 

(3) 
f(x) 	

(4) 	
F(x)  

1- F(a) 	 1- F(a) 

50.  

51.  

If the moment generating function of X is (1 - t) -1 , what is the variance of X ? 

(1) 	0 	 (2) 	1 

(3) 	2 	 (4) 

The distribution function of a random variable X is 

	

.( 

	9 \ 
1 —  c, , if x > 3 

F(x) = 	x` , 

	

0 	, otherwise 

Then P[X > 51X> 4] will be 

(1) 

(3) 

16 
—
25 

—
16 

(2) 

(4) 

25 

-1 
 12 

52. Let f(x, y) = 2; 0 < x < y < 1, then the conditional mean of X, given Y = y is 

1 	
17 

2y 	 2 
(1) 

2
— 	 (2)  

(3) y 	 (4) 2y 
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48. zit X 	4101 frIc-ci TM.  flx) = e'; x > 0, TO' Y + 	NINctAl 1cc TOR' 

	

(1) e-Y2 	 (2) ye-Y
2 

	

(3) lye-y2 	
(4) y2e-y2 

49. zift f(x) 3 	F(x) st-)Hkl: 	 AK 	1:M4 t, 	3fr-di1 	chcl I -1-1c-cl TM.  

g(XIX.a)V11 

	

f(x) 	 (2) 
F(x)  

(1) 

	

F(a) 	 f(a) 

f(x) F(x)  

	

(3) 	 (4) 

	

1- F(a) 	 1- F(a) 

50. zlt 	31lut •71-Ich TM.  (1— 0-1  t, ffi X 311:11101 WIT ? 

(1) 0 	 (2) 1 

(3) 2 	 (4) 

51. Pb(41 	q 	X -wrth-m- 

1 

	

F(x) = 	x2 )' 
, 9 
-  

0 	3.1- 12,1T 

1W413[X>51X> 4]vi)  

16 9  
(1) 	 (2) 

25 

9 9 

	

( ) 	 (4) 

52. TETT f(x, y) = 2; 0 < x < y < 1, Wq.  Y = y Rt; 	 TigNti 

x >3 

(2) 

	

(3) y 
	 (4) 2y 
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53. 	Match List I with List II and select the correct answer : 

List I 	 List II 
I. Mean of lognormal distribution a. X has lognormal distribution 
II. Distribution of the students t 2  b. Exponential distribution 
III. The distribution is memoryless c. F-distribution 

2 
11+-2 IV. Log X has normal distribution d. 

I II III IV 
(1) b c d a 
(2) d a b 
(3) b a d c 
(4) d c b a 

54. In a 23-factorial experiment with r blocks, the degrees of freedom for error is 

(1) r – 1 

(3) 7r– 1 

55. For testing the goodness of fit, we use 

(1) x2-test 

(3) Sign test 

(2) 7r + 1 

(4) 7(r – 1) 

(2) t-test 

(4) F-test 

56. Which one of the following is not a non-parametric test ? 
(1) Median test 	 (2) Run test 
(3) Sign test 	 (4) t-test 

57. For a continuous random variable X with pdf F(x) and cdf F(x), read the following 
statements : 

(i) F(x) = P(X x) 

(ii) —
d 

f(x) = F(x) 

(iii) P(a < X 5 b) = Fx(b) – Fx(a) 

Then which one of the following holds ? 
(1) Only (i) is correct 
(2) Only (i) and (ii) are correct 
(3) Only (i) and (iii) are correct 
(4) All the statements (i), (ii) and (iii) are correct 
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-ftr-ffrF 53. 	1:01 I 	1:0t II 	3 	*141 39-( 
t(v/iI 

: 

a. 

b. 

c. 

d. 

II 
-atr" I. te4T -grriar X 	51 1-11.44 teq 

II. 	t2 	*Zq littlilicA 

F-td9.  

( 	02 

e
ri) 

III. 4-eq t-11 	3rli-r4 awn # 

N. 	Log X*I tdq mt-hiii-04 4-C4 # 

I II III IV 

(1) b c d a 

(2) d a b 

(3) b a d c 

(4) d c b a 

54. r tslsl air? 	23-wiss4lqi 4.4 aTii:174/T -4 3.ft *I-  -<:11(1741 cb 

(1) r — 1 
	

(2) 7r + 1 

(3) 7r — 1 
	

(4) 7(r — 1) 

55. 31T471-trIch * Titr$T%' 	rw, VT -71)1T cbt  

(1) x2-7freur 
	

(2) t-TENTErf 

(3) RIG (Sign)-7(14114 
	

(4) F-Tiftklui 

56. PHRIRgo 4 -4 OR"-ITT aTsrred--  TRIATur 	? 

(1) Hif1ati-tRet4lui 
	

(2) TiANTITI 

(3) RIG (Sign)-TRUTI4 
	

(4) t-trfraTur 

57. 'NF*T pdf F(x) 3 cdf F(x) 	 ci WaT91 
tifIR : 

(i) F(x) = P(X x) 

(ii) f(x) = F(x) 

(iii) P(a < X b) = Fx(b) — Fx(a) 

Pii-161-Zsii 1).  Aq-1:IT 	)ch ? 

(1) 4)eici (i)Tre 

(2) 4)(40 (i) 3 (ii)Tret 
(3) 44o (i) 311.{ (fii)Tret 
(4) (i), (ii)  
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58. Read the following statements : 

(i) The probability generating function P x(t) exists only for discrete random 

variables X. 

(ii) The moment generating function M x(t) exists for all values of t. 

Then which one of the following holds ? 

(1) Only statement (i) is correct 

(2) Only statement (ii) is correct 

(3) Both statements (i) and (ii) are correct 

(4) Both statements (i) and (ii) are wrong 

59. In large samples with simple random sampling, the ratio estimator has smaller 

variances than the estimator Y = N Y , if the correlation coefficient p between X and 

Y is 

1 CV(Y)  (1) p = 
2 CV(X) 

(3) p 1 
CV(X) 

  < 
2 CV(Y) 

(2) p = 1 
CV(X)  

2 CV(Y) 

1 
(4) p > 

CV(X) 
 

2 CV(Y) 

60. Read the following statements : 

(i) The Latin Square Design (LSD) is a complete three-way layout. 

(ii) For a latin square of order P, there can be at most (P - 1) orthogonal latin 
squares. 

Then which one of the following holds ? 

(1) Only statement (i) is correct 

(2) Only statement (ii) is correct 

(3) Both statements (i) and (ii) are correct 

(4) Both statements (i) and (ii) are wrong 

61. Let X1 , X2, ..., Xn  be a random sample from 

f(x, 0) = e-1x- (31 ; x > 0 > 0. Then the MLE for 0 is 

(1) / Xi 
	 (2) min (Xi, ..., Xn) 

i = 1 

(3) max (Xi , ..., Xn) 
	

(4) median of X1 , X2, ..., Xn 
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58. 144-1 	oRgo crm-C 	tritR : 

(i) NActmi Aich 	PP(t) sari Via. 	X c‘ii     # 
(ii) aTTELEftqw TF-0.4 Mx(t), t*vift 	fdsmm 	# 

1-44-11ZiRgi -4 Aq-1:1-1   t ? 

(1) sari 	(i) tigt t 

(2) 4aci W2R.  (ii) (-0 t 

(3) (i) 3 (ii) I1.i1waR *141 

(4) (i) 3Tt (ii) 	*2F tmci t 

59. 1:rm zrrqf --w m 	 cec 3A7411 	ardtrrd 33Two.- 	31WErf 311*-0* 

)A( = 	--gr @rti 	 #, 	x 	Y* 	1744421.  Tiiet) (p) 	 

(1) p = 1 CV(Y)  
2 CV(X) 

1 (2) p = CV(X)  
2 CV(Y) 

(3) p 1 CV(X)  
(4) p > 

1 CV(X)  
2 CV(Y) 	 2 CV(Y) 

60. 	 

(i) Aftff '44 aiiir*-Ft (LSD)1i Tuf -er4ivi 	i (1t11) 	ITT t I 

(ii) m1R P* Aft4 -44 * 	aTRTWalT (P - 1) qiiich Areq -44 t timed I 

PHICiRsla 	V14-Trr timid! ? 
(1) dvio TWA (i)Trer t 
(2) hart 	(ii.)Tre 

(3) (pa* (ii) 	1-i1 *2R t.0 t 

(4) (i) 3  (ii) 4111 	rind 

61. 'RR #1'1* X1, , Xn, f(x, 0) = e -01 ; x>0>0 414 	zrr-lf=" 31R-0# I c 0 
*IC-R MLE t 

(1) E Xi 	 (2) -401 1-I (X1, Xn) 
i= 1 

(3) Awl; (x1, ..., Xn) 	 (4) X1 , X2, ..., Xn 	11TRIT*T 
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62. The Cramer-Rao lower bound to the variance of an unbiased estimator of 0 based on 

the sample of size n from f(x, 0) = -1  e-x/e ; x > 0, 0 > 0 is 

02  
(1) (2) -

0 
n 	 n 

0 	 0 
(3) 	 (4) 

2n 

63. The 95% confidence interval for Poisson parameter X. based on a large sample of size n 
is 

(1) X± 1.96 1.7  (2) )7 ± 1.96 

 

 

(3) X ± 1.96 	 (4) None of the above 

64. If the p-component vector Y is distributed according to N (0, T ), T is non-singular, 

then Y'T-1  Y is distributed as 

(1) 	tp  

(3) Gamma (p) 

65. In multivariate normal distribution, if X p  = (X (1) , X(2)  )', then 

v  = x(i) I x (2) = x (2) is  

(1)  

(3)  

1 
/11 	/12 4 

v
'22 

122 — /21 
v 

v  
4,21 

4, 
v 

 12 

(2)  

(4)  

v -1 x, 
122 — /12 4‘21 421 

E11-121 
v 	

4, v 12 

66. The number of common treatments between any two blocks of a symmetric BIBD with 

parameters v, b, r, k and X, is 

(1) k 	 (2) 

(3) x 	 (4) r 

67. Let apx 1 vector X Np ( , E) and let C be a q x p non-singular matrix of rank q. 

Then the distribution of Y = CX is 

(1) Np(Cp, CfC') 
	

(2) Nq(Cp, CEC') 

(3) Np(Cg, C'EC) 
	

(4) Nci(Cp,, C'EC) 
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62. f(x, 0) = 0 e -x/t3 ; x > 0,0>044 c--R 	n aTIWK * 3T R-4`417 TIK 3TRTfita. 
	

aTql114ff 

41-R-Trq AgTaT qtr 

02 
(1) — 

n 

(3 ) 

	 e 

63. tzfRil teR.  * 11M-a X * 	 tea aTTIPT n -srrd-0 7 aTTUTita.  95% feRgit-iicii atfftIF 
4 11 

(1) X ± 1.96 	 (2) X ± 1.96 ji 

(3) X ± 1.96 .1 	 (4) Z1Td- 	14.  et) 

64. zilt Y ij  p- q-) 	 'f Np(O, T )', 	Y'T-1  Y 	afgrE 
T 1 ogrzHunel t) ? 

(1) 	tp 	 (2) 43, 

(3) ITTITT (p) 	 (4) F1, p  

65. Art 
	4-e9. 	„:4t .1cp= (X (1) , x (2) ), , 	v  = xo.? I  .x(2) = (2 

(1) 

(3) 

v 1 v 
/11 — E12 4, 22 ‘-,21 

122 —121 X 11 112 

(2) 

(4) 

122 —112 1 211 121 

Ell —E21 
 v v  

— h-d21 	4-1.2 

66. 	Tigr-da.  aqui tsiusq)aTRT--*-FT, firs mraci v, b, r, k 	* j*4i tgusch .  
* t9.  zire415€5 	*=r 	 

(1) k 
	

(2) v 

(3 ) 
	

(4) r 

67. ITH #1P4 ftpx1 	X Np  , E) atIK C .crW q x p, q ct) fa 	«gtsnoitof1e4 341V:0 
Y= CX .W14-eq 	 

(1) Np(CIA, CEC') 	 (2) Nq(C1t, CEC') 

(3) Np(Cii, C'EC) 	 (4) Nq(Cpt, C'EC) 
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68. The North-West corner rule is used to find 

(1) Initial feasible solution 	 (2) Optimal solution 

(3) Unbounded solution 	 (4) Finite optimal solution 

69. The variables not required in Dual simplex method are 

(1) Slack variables 	 (2) Surplus variables 

(3) Artificial variables 	 (4) All of the above 

70. The variance of regression estimate, if regression of Y on X is perfectly linear, is 

(1) 0 	 (2) 1 

(3) Lies between 0 and 1 	 (4) 

71. If three factors A, B, C each are at two levels, it constitutes 

(1) RBD with 3 treatments and 2 replications 

(2) 32  factorial experiment 

(3) 23  factorial experiment 

(4) 2 x 3 factorial experiment 

72. Find the values of X, Y and Z respectively in the following two-way ANOVA table : 

Source of 
variation 

d.f. S.S. Variance 
Ratio 

Treatments X 360 

Varieties Y 80 4 

Error 32 160 

Total 44 600 

Which one of the following is correct ? 

(1) 4, 8, 9 (2) 8, 4, 9 

(3) 9, 3, 8 (4) 8, 4, 8 

73. Let the variance-covariance matrix be given by 

1 
1 	0 

0 	1 	0 

1 
— — 0 1 

2 

Then the values of R1.23 and r13 . 2  are respectively 

(1) 
4 2 

1 	1 
(3) 

2' 2 
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3 1 

4 ' 2 

1 

2 ' 2 



3 1 

4 ' 2 
1 

2 2 

(2) 

(4) 

68. -11-4C-Osid 14 %ITO -srrEff 	cs-NI 	 k 	 3R4ri rcfr-II 	? 
(1) SirtfrTW Tirra - 	 (2) Pdc1 4-1 

(3) aTzfr(W4 	 (4) 1TWITa• 4tddli 

69. 	fWg*T At\to tff 	)ci i 1 11-  	#, 
(1) -eticirteh 	 (2) alTitTTEP: 

(3) 	 (4) 3tTzt Tit 

70. 7ft X7( Y TT TriTrwrur Tufazrr 1Rsict) 	TriTrwur aTrw-ew 	3rwur 	 
(1) 0 	 (2) 1 
(3) 0 3 	1 	i 	 (4) 

71. 7ft t'q cnitcb A, B, C 3TA• 	T4 T3 	#, 	Zfg T-41=2.1T 
(1) RBD tR' \34z1 1t W2TT 2 SAT% *14T9-1 

(2) 32  TITIPTd 	 

(3) 23  TITIPTff WI II 	

(4) 2 x 3 WITIJITITff 	 

72. 	tETT ANOVA flikun 14 X, Y, Z TTR 	 # : 

Wff 	*FM witui cif tild f..clIc11 ch11d Utitul arliTiff 

X 360 Z 34-clk 

Y 80 4 ety 

1ft 32 160 

44 600 

T4 fAT:i14 4, SIT till ? 

(1) 4, 8, 9 (2) 8, 4, 9 
(3) 9, 3, 8 (4) 8, 4, 8 

73. 1:1T4 #tf47 3RT(TIT-timtitui alT&O ce-i1TPTT 

1 0 — 1  
2 

0 	1 	0 
1 

— — 0 1 
2 

R1.23 a* r13.2 *-1:1F 5t)4°  

(1) 4 ' 
1 

2 4 "  

(3) 1 1  
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Sub-Section II 

74. Derive the mean square error of sample mean under Ratio method of estimation. In 
which condition is it better than simple random sampling ? 

75. Find the moment generating function (MGF) of Gamma distribution with parameters 
(a, (3). Also find its mean and variance. 

76. Write the Cramer-Rao inequality. If X 1 , X2, ..., Xn  is a random sample taken from 

f(x, 0) = _1e-xi0; x < 0 < 0 > 0, 

then show that X is a minimum variance bound estimator of 0 and has variance 02/n. 
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ItrifTIT II 

74. air -*--e4 *1 333criff 1 	i 	3T- Tfa• 3A-0 'war *r irrar 	d 9-0:1W 	I frnti 
tritriwft ziF tito 	-AO MI-  4-0K 	 ? 

75. Ai ii (a, (3) atc4 7T T1 td4 it 3471 A-ieb tb-Fq (MGF) tic *1177 I *t14 1:ETTRT 31 witui 
T-d*tr-4R 

76. 4-R -T14 amfirwr 	 zirqftw -SAO X1 , X,2 , 

1 fx, 0) = 
0—e_x/ 9  ;x<0<e0,0>0 

Ritil 7TUT t, -ffq• -it3ir4R1i X, e r 	utittn tift-4Z 	 w?-TT *ict.)1 mwui 
02/n t 
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