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Major - Statistics - Sampling Theory (Paper - III)

[ Total Marks: 50

Y« : / Instructions

(1)  GuRisd caidd [@31dl Garadl w2 »iawt awdl.

Fill up strictly the above details on your answer book
(2)  orHull clsy<l »is UBAL Y31 AL £Ald 9.
The numbers on the right indicate the full marks for the question.
(3) vzl ARl sraieidl oL 3U gaidl.
Show the required calculations as part of the answer.

Seat No.:

Student’s Signature

u.l.

RAN-2408000604020008 ]

cAlael &AL srasL 2l (519 weL uix) 10
W0 ug9 [Aesiaddl You R g 97
oA w15 300 seell uult2Hig] dlfa yravll 2ed [qed uzel «leidl uReuHl wa «,

30 30
n =230, > y=650, > y?=16,500
i=1 i=1

GuRlsa Hiledl urdl [dgsl Heus uHIbLA €y il

w15 2P [AzdArHl 500 g2l 2[4s dloroll auigdl 211314 |2 50 522>l
w5 YAl Aed ug2 [degd dami 209 8. o/l el Il Hiledl wa .

[qediui uzie gadl gselotiel dlovoll quRiaedl ura0 = 7500 y[q2

[zl viadisdidl HeusHidl dldal [QadHdidl alidl @A = 24,010

GuRisa Hiledl urel samL [zl g52<l2iidl 2lds 5@ dloroll auiad 1R 530
2c<ld [gsia A $dl Ad a1 97

wis g4 Geules daHl UsRel uguIasl 9. dHdl 2las ghedl Al (Qaidl 1=l ore 9.

yguldsdl Usik | uguasidl dvar | R s duml A1, (AR
(Ne) (&422) () (81)
luid uguas 200 10 5
“Aledl uguIds 150 25 15
Hi2L g 50 80 40

-~

w1 HIledl uzell A wadl AHIH uguIasidl w2219 2048 g4 ALl 2dRd [desd Heus il
wis 010341 500 AUl #9. duiel 120 sedl 25 ules [deed dami 2ud 9. o4 [dggddl
AHIEs WS AAQLAL HEU5 60 [SAIAM €ld, dl oonRl 54 Aldlles s A28
24191, 521

wis dlseldlui 30 (29 2 [Muid Halsia ddl sidl van 12 Yool 6

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

oA 5 seel Ules [degl dmi 219 244 addl 23211d. 4 41 [Eaudl s2Ami 214, dl uzic 294
[dzsidl Heus il
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u.3.
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1. EG)=Y
3. E(sH)=85?

N
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n

69, duel Ay yzas vildl Wiledl <l yoror ¢

155 215 A4 Q&AL 25 AUl 2194154l 6, 7, 10, 15, 17 9 duidl yravilleq
BlsHIAL 24l [deal a8 asia? ot o [Aegiedl wel oteidl i uReuml AsR -

wis Y[aaliZldl 2000 [Qzneliid dudl Hod [Quudl DUAR A9 2ARIH] AdAAE v

[uu (2c2) [qnelloidl van (N) wild (42891 (S?)
[4su4 1000 400
URst 600 225
[Qetue 400 100

o w2 5109l g4l 100 [Aznalziidl [desd dami 249, dl 2dRd Heasd (G

V(y,) Hl.

vYAL

wis ldl 5 [Aznaltidl asvd ([sa4i) 21454 40, 44, 48, 52 214 56 9. »1l
uf2mig] yagll a9 3 sedl asd AHIH (Mgl Hodl, [qgd easid [[esdd [Qazul
AUR 53U wiel <Al wRQUHL ASE.

1. EQ)=Y

2 ve)= Nyt

wis 4915 wzaldl 500 [Aznaliid AHdl 1eU1AL AU Horol AQL wARIHi AdAAHI
L 9. del HIRLS Aozl vl Hiled] «lal Yoro 9,

Qi (2aR) | [Q2nEllidl b (N) | i uRd (30) | wd, [Qara0(S7)
uyy 9y 250 200 100
[adld av 150 250 144
gl 9 100 300 196

N

oA UHIIAR 51099l gl 54 50 [A2ueAidl 2dRad [qed dam
1. AHYU deldl [znelidl 429 HilRis darel wel giul
2. 2dlRa [Aeel Heuse (401 7(y,,) Al

~

L 204 dl, :

wis g% [Asudl ol 2Aa01-21a91 USR] ordld (2dR) urdl wisel Guosr ([saw2aHi) <l

LYY 52 69,

2cR-1 (sagu ovdld) : 6 iz 9, syudl Guoy : 40, 45, 50, 55, 60, 65 9. dHidl 3
el [ded daumi >ud €.

2eR-2 (R ovdld) 4 iz 89, ouedl Gusy : 20, 25, 30, 35. 9. duidl 2 wiedl
[qedd dami »ud ©.

2ctZld (g Hers vt d«l (ARl 2191a3] 521
40 [zl 222 2514 dHel A Aokl viqR «dl2l 2414l €9

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

o 2L quEuid] S [QEndltidal ules [Med Qi 2ud © diealdl s y, 21 Y

wiellGeld 215 9. V() WL A,
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DL

wis [AuHDL AR QL zaziMi aduAH 2Udd] 9. AGI 2ARiME visHidl dval vigsH 09

75, 45 244 30 9. d zaziidl wigfe9s d uie 2aal 1adisdl 1A uHgl 9.

uay +duidl 16, 18, 19, 19, 22, 25, 28

ofloa xazwidl : 18, 19, 21, 23, 24

Aloa 2azuidl : 24, 26, 31

Hiledld 28R 2aZld [ded Heus 214 dd (42910 wlal

ol Bls BRI DEAHHI, 25 Ulaviidl 5142214 2R (mg/dL Hi) <l Yorer AlEd 9 0 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
o 5 dlscizticdl ules (el daumi 204 di 32 [qed @ aswu? ealdl s, E(y) = 7.
adl, V(y,,) Q.

u.3. .

Al W2l Usl AU d AQLAL Gl DU 12
ules [dggia utaladl ulsan uuonal.

W01 ug29 [degdd uthladl dleiad sygual.

2R ug269 [Aegdani [deel sz sl s2auedl Sy slaaildl d uxeadl.

2R uge9 [degia uthlael slielL vid HUlEL uHondl.

QU AUl vt [ded dud dHeadl.

u.4.

[ T N O R S R

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

—

30 30
n=30, > »:=650, >y’ =16,500
i=1 i=1

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?

In a milk producers' union, there are three types of dairy farmers. The details of

their daily milk sales are as follows :

hd

Category of | Number of Farmers | Average Daily Sales Variance of
Farmer (N») (Liters) (y},) Sales (S7)
Marginal 200 10 5
Farmer
Small Farmer 150 25 15
Large Farmer 50 80 40
RAN-2408000604020008 ] [3] [PT.O. ]
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Q.2.

Q.2.

Q.3.

Based on this information, find the Stratified Sample Mean for the average daily
milk sales of all the farmers in the union.

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.

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.

The observations of a population of variable characteristics are 6, 7, 10, 15, 17.
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 i
2. vy) =g S
3. E(?)=8°

A university has 2000 students divided into three strata based on their majors.
The data regarding their annual book expenses is as follows :

10

04

Subject (stratum) Number of Student (N;) | Variance of expenses (S?)
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,).

OR

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. vy = Vg
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 Number of students Average Variance of
(Stratum) (Nn) Expenses (Rs.) Expenses (S7)
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,,).

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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Q.3.

Q.4.

W N =

hd

of 2 plots is taken.

Calculate the stratified sample mean and its variance.

The test scores of 40 students, according to their roll numbers, are given below
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,
is an unbiased estimator of Y . Also, find V(y,,).

OR

A heterogeneous population is divided into three strata. The number of units in
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.

In a health study, the cholesterol levels (in mg/dL) of 25 individuals are recorded
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

05

09

05

If a systematic sample of 5 individuals is taken, how many samples can be obtained ?

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

Answer any three of the following questions.

Explain process of systematic sampling method.

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 limitation of stratified random sampling method.
Explain population enumeration and sample enumeration.
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