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RAN-2408000604020008

S. Y. B. Com. (Sem. - IV) Examination April - 2025

Major : Statistics - 3 (Sampling Theory)

 [ Total Marks: 50

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 S. Y. B. Com. (Sem. - IV)

Name of the Subject :

 Major : Statistics - 3 (Sampling Theory)

Subject Code No.: 2408000604020008

Seat No.:

Student’s Signature
 

(2) S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.
(3) S>ê$fu NZsfu S>hpb“p cpN ê$‘¡ v$ip®h¡.

â. 1.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡. (L$p¡B‘Z ‘p„Q) 10

 1. ârsr“r^ r“v$i®““p¡ A’® iy„ R>¡?

 2. A¡L$ vy$L$p“dp„ 4 hõsy“p hS>“ A“y¾$d¡ 1.2 qL$N°p, 1.5 qL$N°p, 1.8 qL$N°p A“¡ 2.2 qL$N°p 
R>¡. Ap kd[óV$dp„’u 3 L$v$hpmp ‘yfhZu frls r“v$i®“ Üpfp L¡$V$gp r“v$ip£ gB iL$pe? 
‘k„v$ ’e¡gp r“v$ip£“u epv$u s¥epf L$fp¡. v$f¡L$ r“v$i® dÝeL$ ip¡^p¡.

 3. 800 kafS>““p S>Õ’p“p hS>““p¡ dÝeL$ 150 N°pd R>¡ A“¡ âdprZs rhQg“ σ = 25 
N°pd R>¡. Å¡ 100 kafS>““p¡ ‘yfhZu krls eØÃR> r“v$i® ‘k„v$ L$fhpdp„ Aph¡, sp¡ r“v$i® 
dÝeL$“y„ âdprZs v$p¡j ip¡^p¡.

 4. L$ep âL$pf“u dprlsu“p Aæepk dpV¡$ õsqfs ev¹$ÃR> r“v$i®“ ‘Ý^rs h^y ep¡Áe R>¡?

 5. A¡L$ DÐ‘pv$“ L„$‘“udp„ ÓZ rhcpNp¡dp„ L$pdv$pfp¡ L$pd L$f¡ R>¡, A“¡ s¡d“p kpàsprlL$ 
DÐ‘pv$“ (A¡L$dp¡dp„)“y„ rhïg¡jZ L$fhpdp„ Aph¡ R>¡. kd[óV$“¡ rhcpN“p Ap^pf¡ ÓZ 
õsfp¡dp„ hl¢Qhpdp„ Aphu R>¡, S>¡“u rhNsp¡ “uQ¡ dyS>b R>¡:
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rhcpN
L$pdv$pfp¡“u 

k„¿ep
kf¡fpi DÐ‘pv$“ 

(A¡L$dp¡)
DÐ‘pv$““y„ 
rhQfZ

A¡k¡çbgu 80 120 25

‘¡L¡$tS>N 50 100 20

NyZhÑp r“e„ÓZ 30 150 15

  Ap rhcpNp¡dp„’u A¡L$ õsqfs eØÃR> r“v$i® g¡hpdp„ Aph¡ R>¡, S>¡dp„ A¡k¡çbgu, ‘¡L¡$tS>N 
A“¡ NyZhÑp r“e„ÓZ rhcpNp¡dp„’u A“y¾$d¡ 16, 10 A“¡ 6 L$pdv$pfp¡“p r“v$ip£ g¡hpdp„ 
Aph¡ R>¡. DÐ‘pv$““p õsqfs r“v$i® dÝeL$“y„ rhQfZ “¼L$u L$fp¡.

 6. A¡L$ “Nfdp„ 700 Ly$Vy„$bp¡ R>¡. s¡dp„’u 70 L$v$“p¡ A¡L$ ‘qv$L$ r“v$i® g¡hpdp„ Aph¡ R>¡. Å¡ 
r“v$i®“p¡ dprkL$ L$qfepZp“p MQ®“p¡ dÝeL$ 8,000 ê$r‘ep lp¡e, sp¡ “Nf“p¡ Ly$g dprkL$ 
L$qfepZp MQ®“y„ ApNZ“ L$fp¡.

 7. A¡L$ a¡¼V$fudp„ 40 L$pdv$pfp¡“y„ v$¥r“L$ ApDV$‘yV$ (A¡L$dp¡dp„) “uQ¡ dyS>b “p¢^pe¡g R>¡:
  20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 

20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65.

  8 L$v$“p¡ ‘qv$L$ r“v$i® g¡hpdp„ Aph¡ R>¡, S>¡dp„ 2Å L$pdv$pf’u iê$Aps L$fu sp¡ ‘k„v$ ’e¡g 
‘qv$L$ r“v$i®“p¡ dÝeL$ ip¡^p¡.

â. 2. A. A¡L$ ìehkpedp„ 5 îrdL$p¡“u v$¥r“L$ h¡s“ A“y¾$d¡ ` 400, ` 500, ` 600, ` 700  
A“¡ ` 800 R>¡. Ap kd[óV$dp„’u 2 L$v$hpmp ‘yfhZu frls r“v$i®“ Üpfp L¡$V$gp r“v$ip£  
gB iL$pe? ‘k„v$ ’e¡gp r“v$ip£“u epv$u s¥epf L$fp¡. s¡ ‘f’u “uQ¡“p ‘qfZpdp¡“u  
QL$pkZu L$fp¡. 10

  1. E ( y ) = Y

  2. V ( y ) = 
N – n

N
 . 

S2

n

  3. E ( s2 ) = S2

 B. A¡L$ V¡$rgL$p¡d L„$‘“u s¡“p N°plL$p¡“p dprkL$ X¡$V$p h‘fpi (NuNpbpBV$dp„)“y„ ÓZ  
k[åõ¾$ài“ àgp“ A“ykpf d|ëep„L$“ L$f¡ R>¡. kd[óV$“¡ àgp““p âL$pf“p Ap^pf¡ ÓZ  
õsfp¡dp„ hl¢Qhpdp„ Aphu R>¡, S>¡“u rhNsp¡ “uQ¡ dyS>b R>¡: 04

àgp“ âL$pf
N°plL$p¡“u 

k„¿ep
kf¡fpi X¡$V$p 

h‘fpi (GB)

X¡$V$p h‘fpi“y„ 
rhQfZ

b¡rTL$ àgp“ 120 5 2

õV$pÞX$X®$ àgp“ 80 10 3

âurded àgp“ 50 15 4

  A¡L$ õsqfs eØÃR> r“v$i® g¡hpdp„ Aph¡ R>¡, S>¡dp„ b¡rTL$, õV$pÞX$X®$ A“¡ âurded àgp“dp„’u 
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A“y¾$d¡ 24, 16 A“¡ 10 N°plL$p¡“p r“v$ip£ g¡hpdp„ Aph¡ R>¡. X¡$V$p h‘fpi“p õsqfs r“v$i® 
dÝeL$“y„ rhQfZ NZp¡ A“¡ L„$‘“u“p sdpd N°plL$p¡“p¡ kf¡fpi X¡$V$p h‘fpi ip¡^p¡.

OR

â. 2. A. A¡L$ L„$‘“udp„ L$pd L$fsp 6 L$d®QpfuAp¡“p¡ “p¡L$fu“p¡ A“ych hj®dp„ “uQ¡ dyS>b R>¡: 10
  2, 4, 6, 8, 14, 16.
  1.  ‘yfhZu frls kfm eØÃR> r“v$i®“ ‘Ý^rs Üpfp 3 L$v$“p L¡$V$gp r“v$i® ‘k„v$ L$fu 

iL$pe R>¡?
  2. 3 L$v$“p i¼e sdpd r“v$i®“u epv$u b“php¡.
  3. v$f¡L$ r“v$i® dpV¡$, r“v$i® dÝeL$“u NZsfu L$fp¡.
  4. “uQ¡“p ‘qfZpdp¡ QL$pkp¡.
   1. E ( y ) = Y

   2. V ( y ) = 
N – n

N
 . 

S2

n

 B. A¡L$ lp¡V¡$gdp„ 10 ê$d R>¡, S>¡ ‘¥L$u 4 õV$pÞX$X®$ ê$d A“¡ 6 qX$g¼k ê$d R>¡. 04
  õV$pÞX$X®$ ê$d“y„ v$¥r“L$ cpXy„$ (`dp„) : 1000, 1200, 1400, 1500
  qX$g¼k ê$d“p v$¥r“L$ cpXy„$ (`dp„) : 2000, 2200, 2500, 2700, 3000, 3500
  sp¡ lp¡V$g“p¡ v$¥r“L$ cpX$p“p¡ dÝeL$ ip¡^p¡. Å¡ õV$pÞX$X®$ ê$ddp„’u 3 A“¡ qX$g¼k ê$ddp„’u 

2 ê$d eØÃR> fus¡ ‘k„v$ L$fhpdp„ Aph¡ R>¡, sp¡ õsfus r“v$i®“p v$¥r“L$ cpX$p“p dÝeL$“y„ 
rhQfZ ip¡^p¡.

â. 3. A. A¡L$ L„$‘“udp„ ÓZ rhcpNp¡ R>¡. v$f¡L$ rhcpNdp„ L$d®QpfuAp¡“u k„¿ep A“¡ s¡d“p dprkL$ 
‘Npf“y„ rhQfZ “uQ¡ dyS>b R>¡. 09

rhcpN L$d®QpfuAp¡“u k„¿ep ‘Npf“y„ rhQpfZ (`dp„)

rlkpb 50 5000

dp“h k„kp^“ 30 8000

dpL£$qV„$N 20 6000

  eØÃR> fus¡ ‘k„v$ L$f¡gp L$d®QpfuAp¡“p¡ dprkL$ ‘Npf (`dp„) “uQ¡ dyS>b R>¡:
  rlkpb rhcpNdp„’u : 25,000, 28,000, 27,000, 26,000, 24,000
  dp“h k„kp^“ rhcpNdp„’u : 35,000, 34,000, 37,000, 33,000
  dpL£$qV„$N rhcpNdp„’u : 45,000, 46,000, 44,000
  L$d®Qpfu“p dprkL$ ‘Npf“p¡ õsqfs r“v$i® dÝeL$ A“¡ s¡“y„ rhQfZ ip¡^p¡.

 B. A¡L$ A‘pV®$d¡ÞV$ k„Ly$gdp„ 30 cpX|$Apsp¡“y„ dprkL$ cpXy„$ (USD dp„) “uQ¡ dyS>b “p¢^pe¡g  
R>¡: 05

  300, 320, 340, 350, 360, 380, 400, 420, 430, 450, 310, 330, 345, 355, 370, 

390, 410, 425, 440, 460, 315, 335, 350, 365, 375, 395, 405, 415, 435, 455
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  Å¡ 6 cpX|$Apsp¡“p¡ r“v$i® ‘qv$L$ r“v$i®“ ‘Ý^rs’u g¡hpdp„ Aph¡ sp¡ L¡$V$gp r“v$i® d¡mhu 
iL$pe? v$f¡L$ r“v$i® dpV¡$ dprkL$ cpX$p“p¡ dÝeL$ d¡mhp¡. v$ip®hp¡ L¡$, ‘qv$L$ r“v$i® dÝeL$A¡ 
kd[óV$ dÝeL$“p¡ A“rc“s ApNZL$ R>¡. V ( ysy ) d¡mhp¡.

OR

â. 3. A. A¡L$ b¢L$dp„ ÓZ ipMpAp¡ R>¡. v$f¡L$ ipMpdp„ N°plL$p¡“u k„¿ep A“¡ s¡d“p bQs Mpsp“u 
rkgL$“y„ rhQfZ “uQ¡ dyS>b R>¡: 09

ipMp N°plL$p¡“u k„¿ep rkgL$“y„ rhQfZ (`dp„)

ipMp A 100 15,000

ipMp B 60 12,000

ipMp C 40 10,000

  eØÃR> fus¡ ‘k„v$ L$f¡gp N°plL$p¡“y„ bQs Mpsp“u rkgL$ (`dp„) “uQ¡ dyS>b R>¡:
  ipMp A dp„’u : 50,000, 52,000, 51,000, 49,000, 53,000
  ipMp B dp„’u : 40,000, 41,000, 39,000, 42,000
  ipMp C dp„’u : 30,000, 31,000, 29,000
  N°plL$p¡“p bQs Mpsp“u rkgL$“p¡ õsqfs r“v$i® dÝeL$ A“¡ s¡“y„ rhQfZ ip¡^p¡.

 B. A¡L$ “¡V$hL®$dp„ 42 h‘fpiL$sp®Ap¡“p¡ dprkL$ BÞV$f“¡V$ X¡$V$p h‘fpi (GB dp„) “uQ¡ dyS>b 
“p¢^pe¡g R>¡: 05

  5, 8, 10, 12, 15, 18, 20, 7, 9, 11, 14, 16, 19, 22, 6, 8, 10, 13, 15, 17, 21, 4, 

7, 9, 11, 14, 16, 18, 6, 8, 10, 12, 15, 17, 19, 5, 7, 9, 11, 13, 16, 20

  Å¡ 7 h‘fpiL$sp®Ap¡“p¡ r“v$i® ‘qv$L$ r“v$i®“ ‘Ý^rs’u g¡hpdp„ Aph¡ sp¡ L¡$V$gp r“v$i® 
d¡mhu iL$pe? v$f¡L$ r“v$i® dpV¡$ dprkL$ BÞV$f“¡V$ X¡$V$p h‘fpi“p¡ dÝeL$ d¡mhp¡. v$ip®hp¡ L¡$, 
‘qv$L$ r“v$i® dÝeL$A¡ kd[óV$ dÝeL$“p¡ A“rc“s ApNZL$ R>¡. V ( ysy ) d¡mhp¡.

â. 4.  “uQ¡“p âñp¡ ‘¥L$u Nd¡ s¡ ÓZ“p S>hpb Ap‘p¡. 12

 1. kd[óV$ s‘pk A“¡ r“v$i® s‘pk kdÅhp¡.

 2. kfm eØÃR> r“v$i®“ ‘Ý^rs“p apev$p A“¡ N¡fapev$p kdÅhp¡.

 3. õsqfs eØÃR> r“v$i®“dp„ r“v$i® L$v$ “¼L$u L$fhp“u âdpZkf apmhZu“u fus kdÅhp¡.

 4. õsqfs eØÃR> r“v$i®“ ‘Ý^rs“u âq¾$ep kdÅhp¡.

 5. ‘qv$L$ r“v$i®“ ‘Ý^rs“p apev$p A“¡ dep®v$p S>Zphp¡.
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ENGLISH VERSION

Instructions: 

(1) The numbers on the right indicate the full marks for the question.

(2) Show the required calculations as part of the answer.

Q. 1.  Answer the following questions. (Any five) 10

 1. What is meant by representative sampling?

 2. In a shop, the weights of 4 items are 1.2 kg, 1.5 kg, 1.8 kg, and 2.2 kg 

respectively. How many samples of size 3 can be taken from this population 

without replacement? Prepare a list of the selected samples. Find the mean 

of each sample.

 3. The mean weight of a batch of 800 apples is 150 grams, and the standard 

deviation σ = 25 grams. If a random sample of 100 apples is selected with 

replacement from this batch, find the standard error of the sample mean.

 4. For which type of data study is stratified random sampling method more 

suitable?

 5. A manufacturing company employs workers across three departments, 

and their weekly production output (in units) is analysed. The population 

is divided into three strata based on the department, with the following 

details:

Department
Number of 

Workers

Mean Production 

Output (units)

Variance of 

Production Output

Assembly 80 120 25

Packaging 50 100 20

Quality Control 30 150 15

  A stratified random sample is drawn from these departments, with sample 

sizes of 16, 10, and 6 workers from the Assembly, Packaging, and Quality 

Control departments, respectively. Determine the variance of the stratified 

sample mean of production output.

 6. In a town, there are 700 families. A systematic sample of size 70 is taken. 

If the sample mean monthly grocery expense is 8,000 rupees, calculate the 

estimated total monthly grocery expenses of the town.

 7. The daily output (in units) of 40 workers in a factory is recorded as follows:

  20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 

20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65

  A systematic sample of size 8 is taken, starting from the 2nd worker. Find 

the mean of the selected systematic sample.
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Q. 2. A. The daily wages of 5 workers in a business are ` 400, ` 500, ` 600, ` 

700 and ` 800 respectively. How many samples can be taken from this 

population by sampling without replacement of size 2? Prepare a list of the 

  selected samples. From it, verify the following results. 10

  1. E ( y ) = Y

  2. V ( y ) = 
N – n

N
 . 

S2

n

  3. E ( s2 ) = S2

 B. A telecom company evaluates the monthly data usage (in gigabytes) of its 

customers across three subscription plans. The population is divided into 

  three strata based on plan type, with the following details: 04

Plan Type
Number of 

Customers

Mean Data 

Usage (GB)

Variance of 

Data Usage

Basic Plan 120 5 2

Standard Plan 80 10 3

Premium Plan 50 15 4

  A stratified random sample is taken, with sample sizes of 24, 16, and 

10 customers from Basic, Standard, and Premium Plans, respectively. 

Compute the variance of the stratified sample mean of data usage and Find 

the overall mean data usage across all customers in the company.

OR

Q. 2. A. The years of job experience of 6 employees working in a company are as 

follows: 2, 4, 6, 8, 14, 16. 10

  1.  How many samples of size 3 can be taken by simple random 

sampling method without replacement?

  2. Prepared list all possible samples of size 3.

  3. For each sample, calculate the sample mean.

  4. Verify the following results.

   1. E ( y ) = Y

   2. V ( y ) = 
N – n

N
 . 

S2

n

 B. A hotel has 10 rooms, out of which 4 are standard rooms and 6 are deluxe 

rooms. 04

  Daily rent of standard room (in `): 1000, 1200, 1400, 1500

  Daily rent of deluxe room (in `): 2000, 2200, 2500, 2700, 3000, 3500

  Then find the mean of daily rent of the hotel. If 3 rooms are randomly 

selected from standard rooms and 2 from deluxe rooms, then find the 

variance of the mean of daily rent of the stratified sample.
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Q. 3. A. A company has three departments. The number of employees in each 

department and the variance of their monthly salaries are given below: 09

Department Number of Employees Variance of Salary (`)

Accounts 50 5000

Human Resources 30 8000

Marketing 20 6000

  The monthly salaries (in `) of randomly selected employees are as 

follows:

  From Accounts Department: 25,000, 28,000, 27,000, 26,000, 24,000

  From Human Resources Department: 35,000, 34,000, 37,000, 33,000

  From Marketing Department: 45,000, 46,000, 44,000

  Find the stratified sample mean of the employees' monthly salaries and its 

variance.

 B. The monthly rent (in USD) of 30 tenants in an apartment complex is  

recorded as follows: 05

  300, 320, 340, 350, 360, 380, 400, 420, 430, 450, 310, 330, 345, 355, 370, 

390, 410, 425, 440, 460, 315, 335, 350, 365, 375, 395, 405, 415, 435, 455

  If a sample of 6 tenants is taken using the systematic sampling method, how 

many samples can be obtained? Find the mean of monthly rent for each 

sample. Show that, the systematic sample mean is an unbiased estimator of 

the population mean. Obtain V ( ysy )

OR

Q. 3. A. A bank has three branches. The number of customers in each branch and  

the variance of their saving account balances are given below: 09

Branch Number of Customers Variance of Balance (`)

Branch A 100 15,000

Branch B 60 12,000

Branch C 40 10,000

  The saving account balances (in `) of randomly selected customers are  

as follows:

  From Branch A: 50,000, 52,000, 51,000, 49,000, 53,000

  From Branch B: 40,000,41,000, 39,000, 42,000

  From Branch C: 30,000, 31,000, 29,000

  Find the stratified sample mean of the customers' saving account balances 

and its variance.

 B. The monthly internet data usage (in GB) of 42 users in a network is  

recorded as follows: 05

  5, 8, 10, 12, 15, 18, 20, 7, 9, 11, 14, 16, 19, 22, 6, 8, 10, 13, 15, 17, 21, 4, 

7, 9, 11, 14, 16, 18, 6, 8, 10, 12, 15, 17, 19, 5, 7, 9, 11, 13, 16, 20
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  If a sample of 7 users is taken using the systematic sampling method, 

how many samples can be obtained? Find the mean of monthly internet 

data usage for each sample. Show that, the systematic sample mean is an 

unbiased estimator of the population mean. Obtain V ( ysy ).

Q. 4.  Answer any three of the following questions. 12

 1. Explain population enumeration and sample enumeration.

 2. Explain the advantages and disadvantages of simple random sampling 

method.

 3. Explain the proportional allocation method of determining sample size in 

stratified random sampling.

 4. Explain the process of stratified random sampling method.

 5. Explain the advantages and limitations of the systematic sampling 

method.


