P1330 TR e

RAN-24080006040200038

RAN-2408000604020008
S. Y. B. Com. (Sem. - IV) Examination October - 2025
Major - Statistics - 3 (Sampling Theory)

Time: 2 Hours | [ Total Marks: 50
Y-l : / Instructions Seat No.:
(1)  GuRlsd zaidd [4o1dl Grizadl ur 19t quidl.
Fill up strictly the above details on your answer book. (
(2) vl olisgel vis Ul Y1 281 €aid 9.
The numbers on the right indicate the full marks for the
question.
(3)  orzl Al sralordl @Rl 3U aldl. \____Student's Signature
Show the required calculations as part of the answer.
u. 1. cAlaal ugidl oraieL suul. (515usL ui) (10)

1. dle »i2q g7

2. AlGlddl [Quani 4 [Qzuelizl viqs4 77, 85, 83 vid 93 gL Hulul 9, viL UH[w2Hid]
2 sealal WAl uléd [qedd garl seal [Aeal @ as? [deed el qur sl

3. s €AVl 2,500 eloliddl URARCAL UHAL HEUS 25 a2 9 21
> (1,-25)%=39,984 9. 80 eelotidl yawll 2led u201 ugze9 [qeel dami 2ud 9. dl,
U0 ug9 [Aeslel URAR UHUAL HEMse] [Au2091 Ulbl.

4. 2dRa ug9 [Meddul g2 [degiqgl sdl <dd »141 ug 97

5. iy 9érML, ariedl Hilis dlovoll quria ([sdidi2-sals, kWh i) <l 291 2681is
[A2ARIHL 2AUY 5L 1A 9. UH[2d 8l USIReAl VAR AQL 2ARIHL AEAAHI
wi1d] 9, vt oilfd Hiledl 1A Yoror ©:

el USIR adlel] 2oy | R 8}%‘% TR oyl QUL (462191
wis WOl 93] 60 250 50
oglol @zl 45 300 40
A UIEREE) 35 200 30

w1 [AzArRiMidl s 2dRd ugze9 [degd dami 214 9, o/HL 215 WAl e, oteHoll e
v BIYIEHe2 2aRlMiA] vigsH 12, 9 2d 7 aRidl [l dami 214 9. 9l dHIM
aRlel 219 dlovull qurigdl viglr s1al.

6. 5 Azl vis [A2RH 400 52011 9. didl 40 sl vis ules [Agd dui 214 9. od
ufes (sl 4eus 4.5 lsavil € dl d [Qzairedl 58 qzdld 2100914 530,

7. axizl w14l 100 2AsHiddl Uiel 9 244 dHizl 20 visHidl (g ddl 9. o4 ¥ +Alon
wisHel A321d 52U 91, dl ules [dggdia utald 2quR dd ude s2al 2inH] of visHl
sl e ?

.2, A Bls Wwed 2400 5 gleddl 25 B HER Qg (€0 T i) 2idsH T3, T3.5, T4, T4.5 i
2569, 21l uuleeHidl 3 seatal yagll 2ed [Aedd garl sedl [deal @ 957 yxic gdal
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u. 2.

u. 3.

A.

A.

[zl Heusid, (deed [Adgt 2L 214 d urdl dlAq1 uRguHidl a5l si. (10)
E(y)=Y

—_N-n §°
L
E(s%)=8?

wls SUdlUl A0l [Pl 1500 s0Rl210 1M 52 9. ovHedl IR wauRd @21dl Hileédl

<il2l Horer 9: (04)
CICTH] s vl Hils ward [aurl
aélaZl [qeat 700 400
Geuled [Acl 500 300
A1 [4e10) 300 250
oA susiluigl 225 sdaRluidl [eal uuer gaagildl aami »ud, di 7(y,,) il
YA

wis sRUIAML S Halldidl 2las Geules audl 2454 100, 120, 140, 160 »id 180
wisHl 9, 241 yureuidl 2 seaion wail Aeéd [degdd garl sedl [deal @ asm? ueie
AUl [deaidl Heusld [Aedl [AaR91 231 2id d uzell 2iloid 520 5 [Med Heusal wufe

Hesell 2Ae@edd, 240915 9. GURiA [deel Heuse (A1 vl aibl. (10)
AQL USIReAl GELPLAIL SIHERIAL 2[5 s14L sAlsid Q] Hiledl 12 yoro ©9: (04)
GEL | SHERIAL vl | 22219 SIML 5Al5) | 514l sAls, [4aad
1 50 8 2
2 40 7 1.5
3 30 9 1

oA GARLIHIE] 450 10, 8, 6 SIHERIAL [l AL 2414, dl 514l sAlsil 2dARd

[deel Heuse [AuRQL e AHIM GEUIPLME SIHAL 55l HEUs Hadl,

Vis p{UIEHHL 12 562 6. ov<l <Al Yovol ol UsR<AL 5d2H [ARd Al 2144 9 (09)
1. 2-061$3HAl0L 2 2. 3-olg3Halal

2 6is3HAlo A2l HIRLs dlovall Wl (100 THi) iqs4:

25, 26, 26.5, 28, 29, 30.5, 31

3 ols3ualolL sd2l HilRis dlovoll vzl (100 THI) 2AdsH:

35, 35.5, 40, 42, 37.5

o 2-01s3HAlL sA2IHIE] 3 2id 3-olszHall sa2iuial 2 582 ug2e9 Ud daHi »ud dl,

viulEHedl du ga2iedl dlovoil vizldl weas difdl. ql, deil 2ieusd [@ue ()
Sl

40 geolidl Hilas syl vizl (USD Hi) «ll=l 244 ©: (05)
320, 450, 400, 380, 500, 520, 460, 430, 410, 390, 480, 440, 530, 470, 410, 495,
425, 510, 405, 390, 460, 435, 480, 525, 395, 410, 505, 420, 490, 445, 515, 405,
470, 390, 460, 435, 495, 415, 520, 450.
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u. 3.

u. 4.

A.

N — wDnm B~ W N =

W

oA 5 sioliedl [dgdd utaladl dami 214 dl s2dl [dgdl Hodl asa? 25 [deed Hi2
2219 HiRs sRaro vzl Hodl, ules [Aeddl Heasul ault2 Heusdl v1d(Gdd 101915
9. V(y,,) Hodl,
APET)
vis sidovdi [Anelid 201 siziui [@Aetilsra sami 21 9. Hiledl dl2 yoro 9: (09)

siefe | [zuldl v v, | oo [@ure S)
B. Com. 40 25

B. A. 35 30

B. Sc. 25 20

e3s sidnial ugze9 Jd dami vuda [Bnalidal [eddl Hiledl <l yoro .
B. Com. Higl dléien [qzueill 213l : 60, 65, 70, 75, 80

B. A. Higll dlfial [qenel«l ol : 55, 58, 62, 65, 70

B. Sc. Hidl dléal [aznalql el : 43, 50, 52, 54, 56

2dRd [deedl Heus w14 dd, [AaRQL Al

wis AYEHL 35 aRidl 2las wglldl quia ([@2:4i) 12 Horor ditpa 9: (05)
50, 60, 75, 80, 65, 70, 85, 90, 55, 68, 72, 78, 82, 66, 74, 88, 62, 70, 84, 76,

58, 64, 80, 86, 92, 56, 63, 77, 81, 67, 73, 79, 83, 69, 71

od 7 el (el ules [Azedq utalqal dami 2ud dl 524l [desd Hadl asi? €2

(el W2 229 2lds welldl quzin qHadl. saldl 5, Ues [ded neusul aule vl
elGedd 2UAS 9. V(y,,) HOAL

cAlael n2il Usl AH d A9LAL oraLet suul. (12)
[degleel slgL orguAl.

U201 45269 [Ageld el QI orLAl.

2AlRa ug29 [Azddaui (gl 52 «ssl s2aldl Sv2enu syl d umoaal.

ufes (e uthlael luel 2i4 Huigl orgual.

2ARd ug29 [Aggdd uetladl ulsun unondl.

ENGLISH VERSION

Answer the following questions. (Any five) (10)
What is a population?

In the subject of mathematics, 4 students have scored 77, 85, 83, and 93 marks
respectively. How many samples of size 2 can be taken from this population with
replacement? Prepare a list of the samples.

The mean treatment time of 2,500 patients in a hospital is 25 minutes and

2 (y;=25 )2 =39,984. A simple random sample of 80 patients is taken without
replacement. So, find the variance of the mean treatment time of the simple random
sample.

How does stratified random sampling differ from simple random sampling?

In a city, the monthly electricity consumption (in kilowatt-hours, kWh) of
households is studied across three residential zones. The population is divided into
three strata based on the type of housing, and the relevant data is as follows:
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Housing Type Number of | Mean Elf:ctricity Variance of Elqctricity
Households | Consumption (kWh) Consumption
Single-floor homes 60 250 50
Multi-floor homes 45 300 40
Apartments 35 200 30

A stratified random sample is taken from these zones, with sample sizes of 12, 9 and
7 households from the Single-floor homes, multi-floor homes and Apartments strata,
respectively. Estimate the mean electricity consumption of all households in the city.
There are 400 families in an area of a city. A systematic sample of size 40 is taken
from them. If the mean of the systematic samples is 4.5 persons, then estimate the
total population of that area.

You have a list of units from 1 to 100 and want to take a sample of 20 units. If you
start with the third unit, what would be the next two units you would choose as
systematic sampling method?

The prices (in thousands of ¥) of 5 hotels in a tourist destination per night are
%3,%3.5,%4,%4.5 and ¥ 5 respectively. How many samples can be taken from
this population by random sampling without replacement of size 3? Construct the
sampling distribution of the mean of the selected samples and verify the following
results from it.
E(y)= ])\’] @

— —n
Viy)= N n
E(s?)=5?

In a company, 1500 employees work across three departments. The information
related to their monthly salaries is as follows:

Department Number of Employees | Variance of Monthly Salary
Administrative 700 400
Production 500 300
Sales 300 250

If a sample of 225 employees is taken from the company using proportional
allocation, find V' (y,,).

OR
The daily production capacity of 5 machines in a factory is 100, 120, 140, 160 and
180 units respectively. How many samples can be taken from this population by
sampling without replacement with size 2? Construct the sampling distribution of
the mean of the selected samples and prove that the sample mean is an unbiased
estimator of population mean. Also find the variance of the sample mean.

The information regarding the daily working hours of workers in three types of

industries is as follows:
Industry Number of Mean Working Var@ance of
Workers Hours Working Hours
1 50 8 2
2 40 7 1.5
3 30 9 1

If samples of 10, 8 and 6 workers are taken from the respective industries, find the
variance of the stratified sample mean of working hours and the mean of working
hours across all industries.

(10)

(04)

(10)

(04)

RAN-2408000604020008 | [4] [ Contd. ]



Q.3.

Q.3.
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There are 12 flats in the apartment. Which are divided into two types of flats as
follows:

(1) 2-bedroom and (2) 3-bedroom

The monthly electricity cost of a 2-bedroom flat (in ¥ 100) respectively:

25, 26, 26.5, 28, 29, 30.5, 31

The monthly electricity cost of a 3-bedroom flat (in ¥ 100) respectively:

35, 35.5, 40,42, 37.5

If 3 of the 2-bedroom flats and 2 of the 3-bedroom flats are taken at random, find the
mean of the electricity cost of all the flats in the apartment. Also, find the variance of
its estimator V' (y,).

(09)

The monthly grocery expenses (in USD) of 40 families are given below: (05)
320, 450, 400, 380, 500, 520, 460, 430, 410, 390, 480, 440, 530, 470, 410, 495,

425, 510, 405, 390, 460, 435, 480, 525, 395, 410, 505, 420, 490, 445, 515, 405, 470,
390, 460, 435, 495, 415, 520, 450.

If a sample of 5 families is taken using the systematic sampling method, how many
samples can be obtained? Find the average monthly grocery expenses for each

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

population mean. Obtain V(}sy).

OR
Students are divided into three courses in a college. The data is as follows: 09)
Name of Number of Variance of
Course Students N, Marks Si
B. Com. 40 25
B. A. 35 30
B. Sc. 25 20
The data of a sample of students taken at random from each course is as follows:
Marks of students taken from B. Com.: 60, 65, 70, 75, 80
Marks of students taken from B. A.: 55, 58, 62, 65, 70
Marks of students taken from B. Sc.: 43, 50, 52, 54, 56
Find the stratified sample mean and its variance.
The daily water consumption (in Liters) of 35 households in a community is
recorded as follows: (05)
50, 60, 75, 80, 65, 70, 85, 90, 55, 68, 72, 78, 82, 66, 74, 88, 62, 70, 84, 76, 58, 64,
80, 86, 92, 56, 63, 77, 81, 67,73, 79, 83, 69, 71
If a sample of 7 households is taken using the systematic sampling method, how
many samples can be obtained? Find the average daily water consumption for each
sample. Show that, the systematic sample mean is an unbiased estimator of the
population mean. Obtain V' (y Sy).
Answer any three of the following questions. (12)
State the advantages of sampling.
Explain the advantages and disadvantages of simple random sampling method.
Explain the optimum allocation method of determining sample size in stratified
random sampling.
Explain the advantages and limitations of the systematic sampling method.
Explain the process of stratified random sampling method.
[5] [ 260 ]



