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RAN-2408000604020008
S. Y. B. Com. (Sem.-IV) Examination April - 2026

Major - Statistics - Sampling Theory (Paper - III)

 [ Total Marks: 50

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
 Fill up strictly the above details on your answer book

(2) S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.
 The numbers on the right indicate the full marks for the question.

(3) S>ê$fu NZsfu S>hpb“p cpN ê$‘¡ v$ip®hp¡.
 Show the required calculations as part of the answer.

Seat No.:

Student’s Signature

â.1.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡. (L$p¡B ‘Z ‘p„Q)  10
 1. kfm ev$¹ÃR> r“v$i®““u dy¿e ^pfZp iy„ R>¡?
 2. Å¡ A¡L$ 300 L$v$“u kdróV$dp„’u gu^¡g ‘yfhZu frls r“v$i® ‘f’u “uQ¡“p ‘qfZpdp¡ dm¡ R>¡.

  n = 30,  650y
1

30

i
=

=
i/ , 16,500y2

1

30

i
=

=
i/

D e m o

  D‘fp¡¼s dprlsu ‘f’u r“v$i® dÝeL$“y„ âdprZs v$p¡j ip¡^p¡.
 3. A¡L$ Ap¥Ûp¡rNL$ rhõspfdp„ 500 a¡¼V$fuAp¡“p v$¥r“L$ huS>mu h‘fpi“p ApNZ“ dpV¡$ 50 a¡¼V$fuAp¡“p¡
  A¡L$ ‘yfhZu frls ev¹$ÃR> r“v$i® g¡hpdp„ Aph¡ R>¡. S>¡“p ‘f’u “uQ¡“u dprlsu dm¡ R>¡.
  r“v$i®dp„ ‘k„v$ ’e¡gu a¡¼V$fuAp¡“p huS>mu h‘fpi“p¡ kfhpmp¡ = 7500 eyr“V$
  r“v$i® Ahgp¡L$“p¡“p dÝeL$dp„’u gu^¡gp rhQg“p¡“p hNp£“p¡ kfhpmp¡ = 24,010
  D‘fp¡¼s dprlsu ‘f’u ApMp rhõspf“u a¡¼V$fuAp¡“p v$¥r“L$ Ly$g huS>mu h‘fpi“y„ ApNZ“ L$fp¡.
 4. õsfus r“v$i®“ Qg““¡ L¡$hu fus¡ OV$pX¡$ R>¡?
 5. A¡L$ v|$^ DÐ‘pv$L$ k„Odp„ âL$pf“p ‘iy‘pgL$p¡ R>¡. s¡d“p v$¥r“L$ v|$^“p h¡QpZ“u rhNsp¡ “uQ¡ yS>b R>¡. :

‘iy‘pgL$“p¡ âL$pf ‘iy‘pgL$p¡“u k„¿ep
Nh^ h

kf¡fpi v$¥r“L$ h¡QpZ
(rgV$f) y h^ h

h¡QpZ“y„ rhQfZ
S2
h^ h

kudp„s ‘iy‘pgL$ 200 10 5

“p“p ‘iy‘pgL$ 150 25 15

dp¡V$p ‘iy‘pgL$ 50  80 40

  Ap dprlsu ‘f’u s¡ k„O“p sdpd ‘iy‘pgL$p¡“p kf¡fpi v$¥r“L$ v|$^ h¡QpZ“p¡ õsqfs r“v$i® dÝeL$ ip¡^p¡.
 6. A¡L$ bÅfdp„ 500 h¡‘pfuAp¡ R>¡. s¡dp„’u 120 L$v$“p¡ A¡L$ ‘qv$L$ r“v$i® g¡hpdp„ Aph¡ R>¡. Å¡ r“v$i®“p¡
  kpáprlL$ ipL$cpÆ h¡QpZ“p¡ dÝeL$ 60 qL$gp¡N°pd lp¡e, sp¡ bÅf“p L|$g kpàsprlL$ ipL$cpÆ h¡QpZ“y„ 

ApNZ“ L$fp¡.
 7. A¡L$ gpBb°¡fudp„ 30 qv$hk v$frdep“ dygpL$ps g¡sp hpQL$p¡“u k„¿ep “uQ¡ dyS>b R>¡ :
  20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 23, 25, 27, 28, 30, 18, 25, 32, 9, 12, 17,
  31, 22, 23, 26, 28, 31, 33, 27, 29
  Å¡ 5 L$v$“p¡ ‘qv$L$ r“v$i® g¡hpdp„ Aph¡ A“¡ s¡“u iê$Aps 4 ’p qv$hk’u L$fhpdp„ Aph¡, sp¡ ‘k„v$ ’e¡g 

r“v$i®“p¡ dÝeL$ ip¡^p¡.
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â.2. A. L$p¡B A¡L$ Qg gnZ“p A¡L$ kdróV$“p„ Ahgp¡L$“p¡ 6, 7, 10, 15, 17 R>¡ s¡dp„’u ‘yfhZufrls 10
  2 A¡L$dp¡“p L¡$V$gp r“v$ip£® gB iL$pe? b^p S> r“v$ip£“u epv$u b“phu “uQ¡“p„ ‘qfZpdp¡ QL$pkp¡ :
  1. ( )E y Y=

  2. V(y ) =  N
N – n

n
S2

$

  3. E(s ) S2 2=

 b. A¡L$ eyr“hrk®V$u“p 2000 rhÛp’}Ap¡“¡ s¡d“p dy¿e rhje“p Ap^pf¡ ÓZ õsfp¡dp„ hl¢Qhpdp„ Apìep
  R>¡. s¡d“p hprj®L$ ‘yõsL$ MQ®“u dprlsu “uQ¡ dyS>b R>¡ : 04

rhje (õsf) rhÛp’}Ap¡“u k„¿ep (N
i
) MQ®“y„ rhQfZ S2

i^ h

rhop“ 1000 400

hpqfÄe 600 225

rh“e“ 400 100

  Å¡ BóV$d apmhZu v¹$hpfp 100 rhÛp’u®Ap¡“p¡ r“v$i® g¡hpdp„ Aph¡, sp¡ õsqfs dÝeL$“y„ rhQfZ
  ( )V y st  ip¡^p¡.

A’hp

â.2. A. A¡L$ hN®“p 5 rhÛp’}Ap¡“p hS>“ (qL$N°pdp„) A“y¾$d¡ 40, 44, 48, 52 A“¡ 56 R>¡. Ap 10
  kdróV$dp„’u ‘yfhZu hNf 3 L$v$“p i¼e sdpd r“v$ip£ d¡mhp¡. r“v$i® dÝeL$p¡“y„ r“v$i®“ rhsfZ
  s¥epf L$fp¡ A“¡ “uQ¡“p ‘qfZpdp¡ QL$pkp¡.
  1. ( )E y Y=

  2. V(y ) =  N
N – n

n
S2

$

 b. A¡L i¥nrZL$ k„õ’p“p 500 rhÛp’}Ap¡“¡ s¡d“p Aæepk“p hj® dyS>b ÓZ õsfp¡dp„ hl¢Qhpdp„  04
  Apìep R>¡. s¡d“p dprkL$ gpeb°¡fu MQ®“u dprlsu “uQ¡¡ dyS>b R>¡.

hj® (õsf) rhÛp’}Ap¡“u k„¿ep Nh^ h kf¡fpi MQ® (ê$.) MQ®“y„ rhQfZ S2
h^ h

â’d hj® 250 200 100

qÜsue hj® 150 250 144

s©sue hj® 100 300 196

  Å¡ âdpZkf apmhZu v¹$hpfp Ly$g 50 rhÛp’}Ap¡“p õsqfs r“v$i® g¡hpdp„ Aph¡ sp¡, :
  1. kdN° k„õ’p“p rhÛp’}Ap¡“p¡ kf¡fpi dprkL$ gpeb°¡fu MQ® ip¡^p¡
  2. õsqfs r“v$i® dÝeL$“y„ rhQfZ ( )V y st  ip¡^p¡.

â.3. A. A¡L$ L©$rj rhop“u b¡ AgN-AgN âL$pf“u S>du“ (õsf) ‘f’u ‘pL$“u D‘S> ([¼hÞV$gdp„) “p¡
  Aæepk L$f¡ R>¡.    09
  õsf-1 (agÖº‘ S>du“) : 6 àgp¡V$ R>¡, S>¡d“u D‘S> : 40, 45, 50, 55, 60, 65 R>¡. s¡dp„’u 3
  àgp¡V$“p¡ r“v$i® g¡hpdp„ Aph¡ R>¡.
  õsf-2 (kpdpÞe S>du“) : 4 àgp¡V$ R>¡, S>¡d“u D‘S> : 20, 25, 30, 35. R>¡. s¡dp„’u 2 àgp¡V$“p¡
  r“v$i® g¡hpdp„ Aph¡ R>¡.
  õsfus r“v$i® dÝeL$ A“¡ s¡“p rhQfZ“u NZsfu L$fp¡.
 b. 40 rhÛp’}Ap¡“p V¡$õV$ õL$p¡k® s¡d“p fp¡g “„bfp¡ A“ykpf “uQ¡ Ap‘¡gp R>¡ : 05
  72, 85, 90, 76, 88, 91, 78, 84, 95, 87, 80, 86, 92, 77, 89, 82, 93, 79 81 96
  75, 83, 94, 85, 78, 90, 88, 92, 81, 76, 87, 89, 79, 95, 91, 77, 80, 86, 84, 93
  Å¡ Ap kdrô$dp„’u 5 rhÛp’}Ap¡“p ‘qv$L$ r“v$i® g¡hpdp„ Aph¡ R>¡ sp¡ v$ip®hp¡ L¡$ y sy  A¡ Y  “p¡
  A“rc“s ApNZL$ R>¡. ( )V y sy  ‘Z ip¡^p¡.
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A’hp
â.3. A. A¡L$ rhjdp„N kdrô$“¡ ÓZ õsfp¡dp„ hl¢Qhpdp„ Aph¡gu R>¡. ÓZ¡e õsfp¡dp„ A¡L$dp¡“u k„¿ep A“y¾$d¡ 09
  75, 45 A“¡ 30 R>¡. s¡ õsfp¡dp„’u epv$[ÃR>L$ fus¡ ‘k„v$ ’e¡gp Ahgp¡L$“p¡ “uQ¡ âdpZ¡ R>¡.
  â’d õsfdp„’u : 16, 18, 19, 19, 22, 25, 28
  buÅ õsfdp„’u : 18, 19, 21, 23, 24
  ÓuÅ õsfdp„’u : 24, 26, 31
  dprlsu“¡ Ap^pf¡ õsfus r“v$i® dÝeL$ A“¡ s¡“y„ rhQfZ ip¡^p¡
 b. A¡L$ Apfp¡Áe Aæepkdp„, 25 ìe[¼sAp¡“p L$p¡g¡õV²$p¡g õsf (mg/dL dp„) “uQ¡ dyS>b “p¢^pe¡g R>¡ : 05
  200, 205,150, 155, 160, 165, 170, 175, 150, 155, 160, 165, 170, 175, 180, 185
  190, 195,200,205, 150, 155, 160, 165,170
  Å¡ 5 ìe[¼sAp¡“p¡ ‘qv$L$ r“v$i® g¡hpdp„ Aph¡ sp¡ L¡$V$gp r“v$i® gB iL$pe? v$ip®hp¡ L¡$, ( )E y sy  = Y . 

hmu, ( )V y sy  ip¡^p¡.

â.4.  “uQ¡“p âñp¡ ‘¥L$u Nd¡ s¡ ÓZ“p S>hpb Ap‘p¡.  12
 1. ‘qv$L$ r“v$i®“ ‘Ý^rs“u âq¾$ep kdÅhp¡.
 2. kfm ev¹$ÃR> r“v$i®“ ‘Ý^rs“p gpcpgpc S>Zphp¡.
 3. õsqfs ev¹$ÃR> r“v$i®“dp„ r“v$i® L$v$ “½$u L$fhp“u Bô$Ñd apmhZu“u fus kdÅhp¡.
 4. õsqfs ev¹$ÃR> r“v$i®“ ‘Ý^rs“p apev$p A“¡ dep®v$p kdÅhp¡.
 5. kdrô$ s‘pk A“¡ r“v$i® s‘pk kdÅhp¡.

ENGLISH VERSION

Q.1.	 	 Answer	the	following	questions.	(Any	five)	 10
 1. What is the main assumption of the simple random sampling?
 2. If a sample without replacement taken from a population of size 300 gives the
  following results:

  n = 30,  650y
1

30

i
=

=
i/ , 16,500y2

1

30

i
=

=
i/

D e m o

	 	 From	the	above	information,	find	standard	error	of	sample	mean.
 3. In an industrial area, a random sample of 50 factories is taken without replacement
  from 500 factories to estimate the daily electricity consumption. The following results 

were obtained:
  Sum of electricity consumption of selected factories =7,500 units.
  Sum of squares of deviations from the sample mean =24,010.
  Based on the above data, estimate the total daily electricity consumption of the
  entire area.
	 4.	 How	does	stratified	sampling	reduce	variability?
 5. In a milk producers' union, there are three types of dairy farmers. The details of
  their daily milk sales are as follows :

Category of
Farmer

Number of Farmers
Nh^ h

Average Daily Sales
(Liters) y h^ h

Variance of
Sales S2

h^ h

Marginal
Farmer

200 10 5

Small Farmer 150 25 15

Large Farmer 50  80 40
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	 	 Based	on	this	information,	find	the	Stratified	Sample	Mean	for	the	average	daily
  milk sales of all the farmers in the union.
 6. A market has 500 vendors. A systematic sample of size 120 is taken. If the mean
  weekly vegetable sales of the sample are 60 kilograms, estimate the total weekly
  vegetable sales of the market.
 7. The number of readers visiting a library over 30 days is recorded as follows:
  20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 23, 25, 27, 28, 30, 18, 25, 32, 9, 12, 17, 31,
  22, 23, 26, 28, 31, 33, 27, 29
	 	 If	a	systematic	sample	of	size	5	is	taken,	starting	from	the	4th	day,	find	the	mean
  of the selected systematic sample.

Q.2. A. The observations of a population of variable characteristics are 6, 7, 10, 15, 17. 10
  How many samples of 2 units without replacement can be taken from them?
  Make a list of all the samples and verify the following results-

  1. ( )E y Y=

  2. V(y ) =  N
N – n

n
S2

$

  3. E(s ) S2 2=
 B. A university has 2000 students divided into three strata based on their majors. 04
  The data regarding their annual book expenses is as follows :

Subject (stratum) Number of Student (N
i
) Variance of  expenses S2

i^ h

Science 1000 400

Commerce 600 225

Arts 400 100

	 	 If	a	sample	of	100	students	is	drawn	using	Optimum	Allocation,	find	the	variance
	 	 of	the	stratified	mean	 ( )V y st .

OR

Q.2. A. The weights (in kg) of 5 students in a class are 40, 44, 48, 52, and 56 respectively. 10
  Obtain all possible samples of size 3 without replacement from this population.
  Construct the sampling distribution of sample means and verify –
  1. ( )E y Y=

  2. V(y ) =  N
N – n

n
S2

$

 B. An educational institute has 500 students divided into three strata based on their 04
  year of study. The data regarding their monthly library expenses is as follows :

Year
(Stratum)

Number of students
Nh^ h

Average
Expenses (Rs.)

Variance of
Expenses S2

h^ h

First Year 250 200 100

Second Year 150 250 144

Third Year 100 300 196

	 	 If	a	stratified	sample	of	50	students	is	drawn	using	Proportional	Allocation,	find	:
  1. The overall population mean of monthly library expenses.
	 	 2.	The	variance	of	the	stratified	sample	mean	 ( )V y st .

Q.3. A. An agricultural scientist studies crop yield (in quintals) from two different types 09
  of land (strata).
  Stratum-1 (Fertile Land): There are 6 plots with yields: 40, 45, 50, 55, 60, 65. A
  sample of 3 plots is taken.
  Stratum-2 (Normal Land): There are 4 plots with yields : 20, 25, 30, 35. A sample
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  of 2 plots is taken.
	 	 Calculate	the	stratified	sample	mean	and	its	variance.
 B. The test scores of 40 students, according to their roll numbers, are given below 05
  72, 85, 90, 76, 88, 91, 78, 84, 95, 87, 80, 86, 92, 77, 89, 82, 93, 79, 81, 96,
  75, 83, 94, 85, 78, 90, 88, 92, 81, 76, 87, 89, 79, 95, 91, 77, 80, 86, 84, 93
  If a systematic sample of 5 students is taken from this population, show that, y sy

  is an unbiased estimator of Y .	Also,	find	 ( )V y sy .

OR

Q.3. A. A heterogeneous population is divided into three strata. The number of units in 09
  the three strata is 75, 45 and 30 respectively. The observations selected at
  random from the strata are as follows:
	 	 From	the	first	strata:	16,	18,	19,	19,	22,	25,	28
  From the second strata: 18, 19, 21, 23, 24
  From the third strata: 24, 26, 31
	 	 Find	the	stratified	sample	mean	and	its	variance	based	on	the	data.
 B. In a health study, the cholesterol levels (in mg/dL) of 25 individuals are recorded 05
  as follows:
  200, 205,150, 155, 160, 165, 170, 175, 150, 155, 160, 165, 170, 175, 180, 185
  190, 195,200,205, 150, 155, 160, 165,170
  If a systematic sample of 5 individuals is taken, how many samples can be obtained ? 

Show that ( )E y sy  = Y .	Also,	find	 ( )V y sy .

Q.4.  Answer any three of the following questions. 12
 1. Explain process of systematic sampling method.
 2. Explain the advantages and disadvantages of simple random sampling method.
	 3.	 Explain	the	optimum	allocation	method	of	determining	sample	size	in	stratified
  random sampling.
	 4.	 Explain	the	advantages	and	limitation	of	stratified	random	sampling	method.
 5. Explain population enumeration and sample enumeration.


