Government of Karnataka

Department of pre-University Education

STATISTICS QUESTION BANK

For Second Year PU C

2017

kkkkk

Page 1



All rights are reserved
No part of this Question Bank may be reproduced, stored in a retrieval system or
transmitted, in any form or by any means, electronic, mechanical, photo copying, recording or

otherwise without the prior permission of the concerned authority.

Features of the Question Bank

For the first time Pre-University Department has been released the Question Bank for the
Second Year PUC Statistics.
Second Year PUC Statistics Text Book contains 8 units
The questions in the Question Bank are framed for all the units on the basis of the text book.
Following is the pattern of the Question Bank.

Section A-each question carries one mark.

Section B — each question carries two marks.

Section C — each question carries five marks.

Section D- each question carries ten marks.

Section E- each question carries five marks (Practical - oriented questions).
Tests, Mid-term and Annual Examination Question Papers should be based on this Question Bank.

Model Question Papers are given at the end of the question bank.
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DEPARTMENT OF PRE-UNIVESITY EDUCATION
QUESTION BANK
Il PU STATISTICS
UNIT-I
VITAL STATISTICS
Section- A

One Mark Questions:

N NN NNMNNNNRRRRRRR R B B
N O U WNROWOO®MNOODOUVAWNERO

28.
29.

30.
31.
32.
33.
34.

L oo NOUL R WN R

What is demography?
Mention a vital event occurring in the human population.
Mention a method of obtaining vital statistics.

Write the formula for estimating the population between two census years.

Mention a use of vital statistics.
Define fertility.

Define fecundity.

Mention a measure of fertility.
Define crude birth rate.

Write the formula of crude birth rate.

. Mention a merit of crude birth rate.
. Mention a demerit of crude birth rate.
. Define general fertility rate.

Generally what is the child bearing age (germination period) of women?

. Write the formula of general fertility rate.

. Mention a merit of general fertility rate.

. Mention a demerit of general fertility rate.

. Define age specific fertility rate.

. Write the formula of age specific fertility rate.

Mention a merit of age specific fertility rate.

. Mention a demerit of age specific fertility rate.
. What is total fertility rate?
. Mention a merit of total fertility rate.

Mention a demerit of total fertility rate.

. Mention a measure of reproduction rate.
. Define gross reproduction rate.

reproduction age.
Define net reproduction rate.

(K)
(K)
(K)
(V)
(K)
(U)
(V)
(K)
(V)
(V)
(K)
(K)
(V)
(K)
(U)
(K)
(K)
(U)
(V)
(K)
(K)
(K)
(K)
(K)
(K)
(V)

. If GRR is 1300, then find number of female births to a woman, if she is alive till the end of

(A)
(V)

In a situation, if GRR per woman is greater than 1 and NRR per woman is less than 1 then

what is your conclusion about population?

If NRR per woman is less than 1, then what it indicates about the population?

If NRR per woman is one, then what it indicates about the population?

If NRR per woman is more than 1, then what it indicates about the population?

Define mortality.
Mention a measure of mortality.

(S)
(S)
(S)
(S)
(V)
(K)
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

Define crude death rate.

Write the formula of crude death rate.
Mention a merit of crude death rate.
Mention a demerit of crude death rate.
Define age specific death rate.

Write the formula of age specific death rate.
Write a merit of age specific death rate.
Write a demerit of age specific death rate.
Define standardized death rate.

Which death rate is used to compare the health condition of two populations?
Write a merit of standardized death rate.
Write a demerit of standardized death rate.
Define infant mortality rate.

Write the formula of infant mortality rate.
Define neo-natal mortality rate.

Write the formula of neo-natal mortality rate.
Define maternal mortality rate.

Write the formula of maternal mortality rate.
Define life table.

Define cohort.

Define radix.

What is longevity?

Mention a use of life table.

Write the formula of calculating d in life table.
Define mortality ratio.

Write the formula of mortality ratio.

Define survival ratio.

Write the formula of survival ratio.

Define expectation of life.

Write the formula of expectation of life.

Section-B

Two Mark Questions:

65.
66.
67.
68.
69.
70.

Define Vital Statistics.

Mention two vital events occurring in the human population.
Mention two methods of obtaining vital statistics.

Explain briefly registration method of obtaining of vital statistics.
Explain briefly census method of collection of vital statistics.

Given the following data, estimate the population of a town at the end of 2013.

Population at the end of 2012 : 4,00,000
Number of births in 2013 : 60,000

Number of deaths in 2013 : 10,000
Number of immigrants in 2013 : 20,000
Number of emigrantsin 2013 : 4,000

(V)
(K)
(K)
(K)
(V)
(V)
(K)
(K)
(V)
(K)
(K)
(K)
(V)
(V)
(V)
(V)
(V)
(V)
(V)
(V)
(V)
(K)
(K)
(V)
(V)
(V)
(V)
(V)
(V)
(V)

(U)
(K)
(K)
(U)
(U)
(A)
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.
82.

83.

84.

85.

86.

87.

88.

The population of a locality at the end of 2011 was 10,05,000. There were 13,030 births
and 10,000 deaths in 2012 and the number of immigrants and emigrants were 65,000 and
20,000 respectively. Estimate the population at the end of 2012. (A)
The population of a locality at the beginning of the year was 2,00,000. There were 5,600
births and 2,600 deaths occurred in that year. The number of immigrants and emigrants
were 5,000 and 6,000 respectively. Estimate the population at the end of the year. (A)
Given Py = 126305, Births = 6500, Deaths = 4050, Immigrants = 8065, Emigrants = 6000,

find Ps. (V)
Given Py = 8000, Births = 200, Deaths = 120. Estimate the population if it is free from
migration. (V)
Mention two uses of vital statistics. (K)
Mention two fertility rates. (K)
The average population of a town in a year was 150000. In the year 6000 live births
occurred in the town. Find the CBR. (V)
The population of a village was 8000. There were 200 live births. Find the crude birth rate.
(V)
The population of a place in a year is 2,00,000. If 5,600 live births occurred in the year, then
find crude birth rate. (V)
In a given year, the CBR for a population 1,80,000 is 30. Find the number of births. (U)
CBR of a place with 2 lakhs population is 15. Find the number of births. (V)
Calculate crude birth rate for the following data. (A)

Age [inyears] | 0-15 | 15-35 | 235 Total
Population 40000 | 90000 | 70000 | 200000

Bithths - 3600 2100 5700
The female population of child bearing age groups in a city is 1,60,000. The number of live

births in the year in the city is recorded as 8000. Find the general fertility rate. (V)
Female population of child bearing age of a place is 80,000. In a year, if 5,600 births
occurred in the place, then find general fertility rate. (V)
Calculate GFR for the following data. (A)
Agegroup | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | Total
Female
. 8,000 | 11,000 | 15,000 | 20,000 | 15,000 | 6,000 | 5,000 | 80,000
Population
Births 320 660 1,350 | 2,000 | 1,035 180 55 5,600
Calculate GFR for the following data. (A)
Agegroup | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 (40-44 | 45-49 | Total
Female
) 25000 | 20000 | 18000 | 15000 | 12000 | 6000 | 4000 | 100000
Population
Births 800 2400 1980 1500 390 120 10 7200
Female population of age group [15 — 19] is 8,000. In a year number of live births occurred

in the age group is 320. Find age specific fertility rate. (V)
The quinquennial age specific fertility rates for women of child bearing age group are 40,
60, 90, 100, 69, 30 and 11. Compute TFR. (A)

Page 6



89.

90.

91.

92.

93.

94.

95.

96.
97.

98.
99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

The quinquennial age specific fertility rates for women of child bearing age group of a

community are 25, 100, 150, 110, 80, 30 and 5. Compute TFR. (A)
The quinquennial WSFRs are 30, 50, 60, 50, 40, 25 and 6. Compute GRR. (A)
Is NRR exceeds GRR? Give reason. (S)
Mention two mortality rates. (K)

The population of a place was 16000. There were 400 deaths in the year. Calculate crude

death rate. (A)
The population of a place in a year is 2,00,000. If 2,600 deaths occurred in the year, then
find crude death rate. (V)
Compute CDR for the following data. (A)
Age [inyears] | 0-19 | 20-39 | 40-59 260 Total
Population | 40,000 | 80,000 | 60,000 | 20,000 | 2,00,000
Deaths 600 720 660 620 2,600

Population of a place is 1,80,000 and CDR 15. Find the number of deaths.

(V)

The population of the age group [15-19] in a city is 17,000. The number of deaths in the

age group is 170. Find the age specific death rate.

Write two differences between CDR and STDR.

(U)
(K)

In a locality 10,000 live births occurred. The number of infant deaths was 450. Find infant

mortality rate. (V)
In a locality 3,000 live births occurred. The number of infant deaths was 138. Find IMR.
(V)

In a particular city 3,000 live births occurred in a particular year. The number of neonatal
deaths was 90. Find neonatal mortality rate. (V)
In a locality 10,000 live births occurred. The number of of neo-natal deaths was 270. Find
NMR. (V)
In a locality out of 10,000 live births 90 mothers died due to child birth complications. Find
maternal mortality rate. (V)

In a locality 3,000 live births occurred. 24 mothers died due to child birth complications.

Find MMR. (V)
Mention two uses of life table. (K)

In a life table, if I; = 95,400 and I, = 93,492 then, find d;. (V)

In a life table, if I; = 95,400 and d; = 1,900 then, find mortality ratio of the first year. (U)

In a life table, if I; = 90,000 and d; = 2,700 then, find mortality ratio. (V)

In a life table, if I; = 95,400 and |, = 93,492 then, find survival ratio of the first year. (U)

In a life table, if |, = 90,000 and I, = 87,300 then, find survival ratio. (V)

In a life table, if I;= 95,400 and T;= 61,05,600 years then, find expectation of life in the first
year. (V)

In a life table, if To= 65,00,000 years then, find longevity. (V)
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Five Mark Questions:

Section - C/E

113. For the following data compute crude birth rate and general fertility rate.

Age [in years] | Male Population | Female Population | Number of live births
0-14 11,000 10,000 -
15-19 9,000 8,000 320
20-24 12,000 11,000 660
25-29 16,000 15,000 1,350
30-34 21,000 20,000 2,000
35-39 15,000 15,000 1,035
40- 44 7,000 6,000 180
45 - 49 4,000 5,000 55
50 & above 6,000 9,000 -
114. From the following data, find CBR, GFR and ASFR for the age-group [25-39].
Age [inyears] | Male Population | Female Population | Number of live births
0-14 46000 43000 -
15-24 34000 35000 6846
25-39 39000 38000 3893
40 - 49 30000 28000 674
50-79 27000 26000 -
80 & above 3000 4000 -

115. Calculate CBR, GFR and ASFR for the age group [15-19].

Age [inyears] | Male Population | Female Population | Number of live births
0-9 6400 5197 0
10-14 5430 6153 0
15-19 6300 7888 510
20-24 2300 3444 880
25-39 4700 3800 277
40 - 49 5600 4400 45
50 & above 2800 1119 0

(A)

(V)

(A)

116. The following table gives the age and sex distribution, the number of live births occurring in

a year in a population. Find CBR, GFR and ASFR for the age-group [30 -39].

(U)

Age [in years] | Male Population | Female Population | Number of live births
0-14 20730 19840 0
15-19 7066 7310 212
20-24 7300 7120 657
25-29 6300 5860 592
30-39 9980 9120 326
40 - 49 7400 6920 81
50 & above 8400 7900 0
117. For the following data, find GFR and TFR. (V)
Age group [inyears] | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
Female population | 8,000 | 11,000 | 15,000 | 20,000 | 15,000 | 6,000 | 5,000
Live births 320 660 1,350 | 2,000 | 1,035 180 55
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118. Calculate GFR and TFR for the following data.

(A)

Age group [inyears] | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
Female Population | 25,000 | 20,000 | 18,000 | 15,000 | 12,000 | 6,000 | 4,000
Live Births 800 2,400 | 1,980 | 1,500 390 120 10
119. For the following data, find GFR and TFR. (V)
Age group [inyears] | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
Female population | 14,000 | 15,000 | 14,000 | 12,000 | 13,000 | 12,000 | 10,000
Live births 1,400 | 1,800 | 2,100 | 1,200 | 1,040 480 80
120. Compute GFR and TFR from the following data. (A)
Age [in years] | Female Population | Number of live births
15-19 10,000 500
20-24 15,000 900
25-29 14,000 1400
30-34 13,000 1170
35-39 9,000 450
40- 44 6,000 120
45 - 49 3,000 30
121. Find GFR and TFR from the following data. (V)
Age [inyears] | Female Population | Number of live births
15-19 13,000 780
20-24 15,000 1,350
25-29 14,000 1,820
30-34 12,000 1,440
35-39 15,000 1,200
40- 44 16,000 800
45 - 49 15,000 150
122. From the following data, calculate total fertility rate. (A)
Age [in years] | Female Population | Number of live births
15-19 50,000 1,000
20-24 60,000 7,000
25-29 45,000 8,000
30-34 40,000 5,000
35-39 25,000 100
40- 44 20,000 50
45 - 49 10,000 -

123. Find total fertility rate for the following data.

Age [in years] Female Population Number of live births
15-19 14000 840
20-24 15000 1350
25-29 14000 2660
30-34 12000 1200
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35-39 13000 1040
40- 44 12000 960
45-49 10000 500

124. Calculate total fertility rate for the following data.

Age [in years]

Female Population

Number of live births

15-19 58000 1392
20-24 60000 9000
25-29 56000 11480
30-34 55000 6435
35-39 50000 1640
40- 44 41000 533

45-49 40000 120

125. Find total fertility r.

ate for the following data.

Age [in years]

Female Population

Number of live births

15-19 50000 1000
20-24 60000 6600
25-29 45000 7830
30-34 40000 5000
35-39 30000 900
40- 44 25000 200
45-49 20000 70

(A)

(V)

126. Calculate total fertility rate for the following data. Also calculate the average number of

children born to woman of child bearing age.

Age [in years] Female Population Number of live births

15-19 1000 60
20-24 2500 200
25-29 3000 390
30-34 2200 110
35-39 800 40
40- 44 400 10
45 - 49 100 -

127. Find the total fertility rates and compare the fertility of the two communities.

Age Age-Specific fertility rates
[in years] Community A Community B
15-19 25 40
20-24 100 60
25-29 150 90
30-34 110 100
35-39 80 69
40- 44 30 30
45 - 49 5 11
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128. Find the total fertility rates and compare the fertility of the two communities. (V)

Age Age-Specific fertility rates
[in years] Community A | Community B

15-19 81 39
20-24 153 165
25-29 185 238
30-34 103 85
35-39 72 34
40- 44 24 6

45 - 49 3 1

129. For the following data, calculate gross reproduction rate. (A)

Age group [inyears] | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
Female population | 14,000 | 15,000 | 14,000 | 12,000 | 13,000 | 12,000 | 10,000

Female births 630 870 980 660 650 240 30
130. Find the gross reproduction rate from the following data. Obtain the average number of
female children born to woman of child bearing age. (V)
Age [in years] Female Population Female births
15-19 10000 200
20-24 9000 540
25-29 8000 400
30-34 7000 280
35-39 6000 180
40- 44 5000 100
45 - 49 4000 40
131. Compute the gross reproduction rate from the following data. Obtain the average number
of female children born to woman of child bearing age. (A)
Age [in years] Female Population | Female births
15-19 16000 240
20-24 11000 550
25-29 17000 1020
30-34 16000 560
35-39 16000 480
40- 44 15000 150
45 - 49 14000 0
132. Find the GRR from the following data. Obtain the average number of female children born
to woman of child bearing age. (V)
Age [in years] Female Population | Female births
15-19 13,000 390
20-24 15,000 750
25-29 14,000 840
30-34 12,000 600
35-39 15,000 600
40- 44 16,000 384
45 - 49 15,000 90
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133.

134.

135.

136.

137.

138.

139.

For the following data, calculate net reproduction rate.

(A)

Age group [inyears] | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
Female population | 8,000 | 9,000 | 10,000 | 9,000 | 8,000 | 7,000 | 6,000
Female births 240 450 600 360 160 70 30
Survival ratio 0.90 0.88 0.85 0.84 0.82 0.80 0.80
For the following data, find net reproduction rate. (V)
Age group [inyears] | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
Female population 3,000 | 2,500 | 2,200 | 2,000 1,800 1,500 1,200
Female births 60 100 132 80 54 30 12
Survival ratio 0.9 0.9 0.8 0.8 0.8 0.7 0.7
Compute crude death rate and age specific death rates for the following data. (A)
Age [inyears] | Population | Deaths
Under 10 12,000 450
10-19 20,000 480
20-39 40,000 800
40-59 20,000 670
60 & above 8,000 500
Find crude death rate and age specific death rates for the following data. (V)
Age [inyears] | Population | Deaths
Below 20 6,000 90
20-40 8,000 40
40-60 7,000 70
60 & above 4,000 100
For the following data, calculate CDR and ASDRs. (A)

(A)

Age [in years] Population Deaths
0-10 14,000 560
10-30 16,000 160
30-50 17,000 391
50 & above 13,000 689
Compute standardized death rates for towns A and B. State which town is healthier. (A)
Age Death rates Standard
[in years] Town A Town B Population
0-9 18 20 15,000
10-29 10 9 35,000
29-59 15 8 30,000
60 & above 20 24 20,000
Calculate the STDRs for both localities and comment which is healthy.
Age Death rates Standard
[in years] Locality A Locality B Population
Below 10 12 10 2,000
10-20 9 9 2,500
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140.

141.

142.

143.

144.

145.

20-40 9 8 2,200
40-60 14 13 1,800
60 & above 25 31 1,500
From the following data, show that Town B is healthier.
Age Deaths per 1000 Standard

[in years] Town A Town B Population
Below 10 18 12 15,000
10-20 18,000
20-50 8 9 22,000
40-70 10 8 12,000
70 & above 80 90 8,000

For the following data, find standardized death rate.

Age [inyears] | Population | Deaths | Standard Population
Below 20 6,000 90 4,000
20-40 8,000 40 11,000
40-60 7,000 70 9,000
60 & above 4,000 100 5,000
For the following data, compute STDR.

Age group [in years] | Population Deaths | Standard Population
0-10 12,000 132 6,000
10-30 13,000 78 8,000
30-50 15,000 120 7,000

50 & above 10,000 180 5,000

For the following data, find STDR.

Age group [in years] | Population Deaths | Standard Population
0-20 5,000 80 3,000
20-50 12,000 240 14,000
50-70 10,000 300 11,000

70 & above 4,000 200 2,000

For the following data, compute CDR and STDR.

Age group [in years]

Population | Standard Population | Death rates

Below 10 5,000 4,000 10
10-30 10,000 12,000 5
30-50 7,000 8,000

50 & above 4,000 3,000 17

For the following data, find CDR and STDR.

Age group [in years]

Population | Standard Population | Death rates

0-20 4,000 6,000 10

20-50 11,000 10,000

50-70 19,000 20,000 6
70 & above 6,000 4,000 30

(S)

(U)

(A)

(U)

(A)

(U)
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146. For the following data, calculate CDR and STDR.

Age [in years] Population | Standard Population | Death rates
0-10 9,000 7,000 10
10-30 12,000 10,000
30-50 13,000 10,000
50 & Above 6,000 3,000 20

(A)

147. In a locality 10,000 live births occurred. The number of infant deaths was 450, the number
of neo-natal deaths was 270 and 90 mothers died due to child birth complications. Find
IMR, NMR and MMR.

148.

(U)

In a locality 3,000 live births occurred. The number of infant deaths was 138, the number

of neo-natal deaths was 84 and 24 mothers died due to child birth complications. Find IMR,

NMR and MMR.

Ten Mark Questions:

Section-D

149. For the following data, compute CBR, GFR and TFR.

Age [inyears] | Male Population | Female Population | Number of live births

0-14 11,000 10,000 -
15-19 9,000 8,000 320
20-24 12,000 11,000 660
25-29 16,000 15,000 1,350
30-34 21,000 20,000 2,000
35-39 15,000 15,000 1,035
40- 44 7,000 6,000 180
45 - 49 4,000 5,000 55

50 & above 6,000 9,000 -

150. For the following data, find CBR, GFR and TFR.

Age [in years] | Male Population | Female Population | Number of live births

0-14 5,500 5,000 -
15-19 4,500 4,000 160
20-24 6,000 5,500 330
25-29 8,000 7,500 675
30-34 10,500 10,000 1,000
35-39 7,500 7,500 510
40- 44 3,500 3,000 90
45 - 49 2,000 2,500 35

50 & above 3,000 4,500 -

(V)

(A)

(U)

151. For the following data, compute the GRR and NRR. On the basis of NRR draw inference

about the population.

Age Group | Female Population | Female Births | Survival ratio
15-19 14,000 630 0.90
20-24 15,000 870 0.90

(A)
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25-29 14,000 980 0.89
30-34 12,000 660 0.89
35-39 13,000 650 0.88
40-44 12,000 240 0.87
45-49 10,000 30 0.86
152. For the following data, compute the GRR, NRR and hence comment on the results.  (A)
Age group [inyears] | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
Female population | 8,000 | 9,000 | 10,000 | 9,000 | 8,000 | 7,000 | 6,000
Female births 240 450 600 360 160 70 30
Survival ratio 0.90 0.88 0.85 0.84 0.82 0.80 0.80
153. For the following data, compute the GRR, NRR and hence comment on the results.  (A)
Age group [inyears] | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
Female population 3,000 | 2,500 | 2,200 | 2,000 1,800 1,500 1,200
Female births 60 100 132 80 54 30 12
Survival ratio 0.9 0.9 0.8 0.8 0.8 0.7 0.7

154. For the following data, compute the GRR and NRR. Is population increasing? Why?

Age [inyears] | Female Population Female births | Survival rate
15-19 16,000 480 0.91
20-24 14,500 812 0.90
25-29 13,000 650 0.89
30-34 11,500 460 0.88
35-39 10,000 300 0.87
40 - 44 8,700 87 0.86
45 - 49 7,500 30 0.85

about the population.

Age Group | Female Population | Female Births | Survival ratio
15-19 15,000 180 0.95
20-24 11,000 715 0.92
25-29 16,000 960 0.89
30-34 17,000 680 0.87
35-39 16,000 352 0.85
40-44 15,000 120 0.83
45-49 10,000 10 0.80

Comment on the results.

Age group Town - A Town - B Standard
[inyears] | Population | Deaths | Population | Deaths | Population
0-20 5,000 100 7,000 105 4,000
20-50 14,000 392 15,000 465 16,000
50-70 20,000 300 25,000 500 18,000
70 & above 1,000 200 3,000 390 2,000

(K)

155. For the following data, compute the GRR and NRR. On the basis of NRR draw inference

(A)

156. From the following data, compute standardized death rates for Town A and Town B.

(A)
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157.

158.

159.

160.

161.

162.

From the following data, calculate the STDRs for locality A and locality B. Comment on the

(A)

(A)

results.
Age group Locality A Locality B Standard
[inyears] | Population | Deaths | Population | Deaths | Population
0-20 4,000 68 8,000 160 6,000
20-40 9,000 54 13,000 65 12,000
40-60 7,000 91 10,000 130 8,000
60 & above 3,000 129 4,000 160 4,000
From the following data, calculate the STDRs for locality A and locality B. Comment on the
results.
Age group Locality A Locality B Standard
[inyears] | Population | Deaths | Population | Deaths | Population
0-20 4,000 60 8,000 80 6,000
20-40 9,000 45 13,000 65 17,000
40-60 7,000 70 10,000 90 13,000
60 & above 3,000 120 4,000 200 4,000

From the following data, compute standardized death rates for village A and village B.
Which village is healthier?

Age group Village - A Village - B Standard
[inyears] | Population | Deaths | Population | Deaths | Population
0-20 4,000 36 3,000 30 2,000
20-40 12,000 48 20,000 100 3,000
40-60 6,000 60 4,000 48 6,000
60 & above 8,000 152 3,000 60 4,000
From the following data, compute standardized death rates and comment.
Age group Locality A Locality B Standard
[inyears] | Population | Deaths | Population | Deaths | Population
0-20 8,000 120 4,000 80 25,000
20-40 12,000 72 10,000 80 30,000
40-60 10,000 140 6,000 96 35,000
60 & above 4,000 240 2,000 80 15,000
From the following data, compute standardized death rates and comment.
Age group Standard Locality A Locality B
[in years] Population | Population | Deaths | Population | Deaths
0-20 20,000 8,000 128 6,000 72
20-50 30,000 12,000 60 9,000 54
50-70 35,000 10,000 140 7,000 98
70 & above 15,000 4,000 252 3,000 129
From the following data, compute standardized death rates and comment.
Age group Standard Locality A Locality B
[in years] Population | Population | Deaths | Population | Deaths
0-20 4,000 12,000 120 6,000 90
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20-40 10,000 13,000 78 8,000 48
40-60 10,000 15,000 105 7,000 42
60 & Above 6,000 10,000 180 5,000 110
163. From the following data, compute standardized death rates by taking locality B population
as standard and comment on results. (S)
Age group Locality A Locality B
[inyears] | Population | Deaths | Population | Deaths
0-20 4,000 68 6,000 120
20-40 9,000 54 12,000 60
40-60 7,000 91 8,000 104
60 & Above 3,000 129 4,000 160
164. From the following data, compute standardized death rates and comment. (S)
Age group Locality A Locality B [Standard]
[inyears] | Population | Deaths | Population | Deaths
0-20 3,000 45 4,000 40
20-40 8,000 48 10,000 60
40-60 7,000 42 10,000 70
60 & Above 5,000 110 6,000 108
165. From the following data, compute standardized death rates and comment. (S)
Age group | Locality A [Standard] Locality B
[inyears] | Population | Deaths | Population | Deaths
Below 10 5,000 140 5,000 145
10-25 12,000 50 14,000 60
25-65 15,000 80 20,000 90
65 & above 4,000 150 1,000 110

One mark questions:

Nou ks wN e

Unit i
Index numbers

Section-A

In index number what is meant by base year?

In index number what is meant by current year?

Define price relative.

Write the formula of price relative.

Write the formula of quantity relative.

What is the value of index number for the base year?

If the price during the current year is triple the price during the base year, what is the

value of price relative?

If the price relative is 175, what would you conclude?
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(U)
(U)
(U)
(K)
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.

If the general price level goes up by 80% between 2000 and 2012, what is the index
number for 2012 with base 20007?

If the quantity index number for current year is 80, then what would you conclude?
Mention a characteristic of index numbers.

Mention a use of index numbers.

Mention a limitation of index numbers.

Define price index number.

Mention two steps involved in the construction of index numbers.

Name the common average used in the construction of index numbers.

(K)
(A)
(K)
(K)
(K)
(V)
(K)
(K)

Which average is considered as the best average in the construction of index number? (K)

Why GM is considered as the best average in the construction of index number?
What is simple aggregative price index number?

Write down the formula of simple aggregative price index number.

Write down the formula of simple arithmetic mean price index number.

Write down the formula of simple geometric mean price index number.

Write down the formula of weighted arithmetic mean price index number.
Write down the formula of weighted geometric mean price index number.
Write down the formula of Laspeyre’s price index number.

Which weight is used in the construction of Laspeyre’s price index number?
Write down the formula of Paasche’s price index number.

Which weight is used in the construction of Paasche’s price index number?
Write down the formula of Marshall-Edgeworth’s price index number.

Which system of weight is used in the construction of Marshall-Edgeworth’s price
index number?

State the relation between Laspeyre’s, Paasche’s and Dorbish—-Bowley’s index numbers. (U)

Write down the formula of Dorbish — Bowley’s price index number.

State the relation between Laspeyer’s, Paasche’s and and Fisher’s index numbers.
Write down the formula of Fisher’s price index number.

Write down the formula for Kelly’s fixed weight price index number.

Which weight is used in the construction of Kelly’s price index number?

Write down the formula of Laspeyre’s quantity index number.

Which weight is used in the construction of Laspeyre’s quantity index number?
Write down the formula of Paasche’s quantity index number.

Which weight is used in the construction of Paasche’s quantity index number?
Write down the formula of Marshall-Edgeworth’s quantity index number.

Which system of weight is used in the construction of Marshall-Edgeworth’s quantity index

number?

Write down the formula of Dorbish — Bowley’s quantity index number.
Write down the formula of Fisher’s quantity index number.

Write down the formula of value index number.

What do you mean by unit test?

Name the index number which does not satisfy unit test.

State the condition required to satisfy Time Reversal Test (TRT).

(K)
(K)
(U)
(U)
(V)
(V)
(U)
(V)
(K)
(V)
(K)
(U)

(K)

(U)
(V)
(U)
(U)
(K)
(V)
(K)
(U)
(K)
(U)

(K)
(U)
(U)
(U)
(K)
(K)
(U)
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.

Name the index number which satisfies TRT.
Does Marshall - Edgeworth’s index number satisfies TRT?

State the condition required to satisfy Factor Reversal Test (FRT).

Name the index number which satisfies FRT.

Does Marshall - Edgeworth’s index number satisfies FRT?
Name the index number which satisfies both TRT and FRT.
State the condition required to satisfy circular test.

Name the index number which satisfies circular test.
Which index number shows upward bias?

Why Laspeyre’s price index number shows upward bias?
Which index number shows downward bias?

Why Paasche’s price index number shows downward bias?
Is Marshall - Edgeworth’s index number free from bias?
Why Fisher’s index number is free from bias?

Define consumer price index number (cost of living index number).

Write a use of consumer price index number.

(K)
(K)
(U)
(K)
(K)
(K)
(U)
(K)
(K)
(K)
(K)
(K)
(K)
(K)
(V)
(K)

Which price of the commaodities is used in the construction of cost of living index number?

State a method used to compute consumer price index number.

Write the formula for computing CPI by aggregative expenditure method.

Write the formula for computing CPI by family budget method.

Section-B

Two mark questions:

69.
70.
71.
72.
73.
74.
75.

76.

77.
78.

79.
80.

Define an index number.

Why index numbers are known as ‘economic barometers’?

In index number what is meant by base year and current year?
State two characteristics of index numbers.

State two uses of index numbers.

State two limitations of index numbers.

(K)
(K)
(V)
(V)

(U)
(K)
(K)
(K)
(K)
(K)

If price relative is 140 and the price of a commodity in the base year is Rs. 60, then find

the price in the current year.

(V)

If quantity relative is 250 and the quantity produced in the current year is 120, then find

the quantity produced in the base year.

Mention four steps involved in the construction of general price index number.

(K)
(K)

Which average is considered as the best average in the construction of index number?

Why?
State two norms (considerations) for the selection of base year.

(K)
(K)

Calculate price Index number for the following data by using simple aggregative method.

(A)

Commodity Wheat Rice Pulses Milk Clothing Total
per (kg.) | per(kg.) | per(kg.) | per (litres) | per (metre)

Price | 2010 20 31 40 14 20 125

(Rs.) | 2012 23 33 44 20 30 150
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81. Find price Index number for the following data by using simple aggregative method. (U)

Iltem A B C D E Total
Base year price 20 8 10 30 12 80
Current year price 25 8 12 40 15 100
82. The sum of price relatives of 5 different commodities is 200. Find a suitable un-weighted
price index number. (K)
83. Given, Zp1go = 1980 and Xpogo = 1800. Calculate a suitable index number. (A)
84. Given, Zqopo = 750 and Zqgp; = 900. Calculate a suitable price index number. (A)
85. Given, Zq1p1 = 2300 and Xq;1po = 2000. Calculate a suitable price index number. (A)
86. Given, Zpoq: = 300 and Xp1q; = 375. Calculate a suitable index number. (A)
87. If Xp1gq =450 and Xpoqg =400, find Kelly’s price index number. (V)
88. Given, Zp1q =672 and Zpoq = 600. Calculate a suitable index number. (A)
89. If Laspeyre’s price index number (POL1)= 120 and Paasche’s price index number (Popl)= 122,
find Dorbish — Bowley’s price index number(PODlB). (V)
90. Given, P, =220and P;° =228, find P;,. (V)
91. If P, =224 and Py° =226, find Py,. (V)
92. Given, P; =120and P{, =122, find P{,. (V)
93. If P;=101.6 and P, =99.6, find P};. (V)
94. Given, P =110 and P, = 106.96, find P,; . (V)
95. Given, ZpoQdo = 5000 and Zpoq; = 4000. Calculate a suitable quantity index number.  (A)
96. Given, Zqipo = 3920 and Xqopo = 4000. Calculate a suitable index number. (A)
97. Given, Zp1go = 2000 and Zp;q; = 1800. Calculate a suitable quantity index number.  (A)
98. Given, Zqip; = 14250 and Zqgp; = 1500. Calculate a suitable index number. (A)
99. Given, Laspeyre’s quantity index number(le)= 96 and Paasche’s quantity index number
(le)= 98, find Dorbish — Bowley’s quantity index number( (')315). (V)
100. If Qf, =100 and Q5P =98, find Q. (V)
101. Given, Qg =92 and Q7 =96, find Q. (U)
102. If Q=98 and Qf, =100, find Qg . (U)
103. Given,Qg, =92 and Qf, =95, find Q. (U)
104. If Q) =95and Qf, =97, find Q. (V)
105. Given, Zpoqo = 4200 and Zp1q; = 5000. Calculate a suitable index number. (A)
106. If the total value in the base year and current year are respectively 800 and 1000. Compute
value index number. (A)
107. State the conditions required to satisfy TRT and FRT. (V)
108. Explain TRT. (V)
109. Explain FRT. (V)
110. Why Fisher’s index number is called as an ‘Ideal index number’? (K)

111. Write down the steps involved in the construction of consumer price index number. (K)
112. Write down two uses of consumer price index number. (K)
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113.

114.

115.

116.

117.

Given, Zp1go = 3500 and Xpogo = 3250. Calculate a suitable consumer price index number.

(K)

Find consumer price index number from the following data. (V)
Group A B C D
Group Index 100 | 120 | 130 | 110
Weight 2 3 1 4
Calculate cost of living index number from the following data. (A)
Group Food | Education | Rent | Fuel | Clothing
Group Index 110 120 112 108 105
Weight 3 8 4 6 9
Calculate cost of living index number from the following data. (A)
Group Food | Clothing | Rent Fuel Misc.
Weight in % 40 25 15 5 15
Group Index 120 90 100 105 95
Section-C
Five mark questions:
What is an index number? Write its three uses. (K)
Write down three uses and two limitations of index numbers. (K)

118.
119.
120.
121.

122.

123.

124.

125.

What are the steps involved in the construction of index number? Explain any two.  (K)
Explain briefly the steps involved in the construction of cost of living index number. (U)
Following are the prices (in Rs.) of items in 2010 and 2015. Calculate simple arithmetic
mean price index number. Comment on the result. (A)
ltem A B C D E F
Price | 2010 50 60 20 50 80 125
(Rs.) | 2015 55 75 30 75 90 130

The following are the prices (in Rs.) of items in 2010 and 2015. Find simple geometric mean
price index number. (V)
ltem A B C D E F

Price | 2010 50 60 20 50 80 125
(Rs.) | 2015 55 75 30 75 90 130
alculate simple geometric mean price index number for the following data. (A)
ltem A B C D E

Price Base year 24 40 20 16 50
(Rs.) | Currentyear 30 35 24 16 60
ind simple geometric mean price index number for the following data. (V)

Item A B C D

Price Base year 20 30 50 150
(Rs.) | Currentyear 28 27 40 180

0

-

For the following data calculate the weighted arithmetic mean price index number. (A)
Commodity Wheat Gram Rice Pulses
Price 2005 50 60 20 50
(Rs.) 2010 55 75 30 75
Weight 4 2 3 1
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(U)

(A)

(U)

(A)

(U)

(A)

(A)

126. Find the weighted A.M price index number from the following data.
ltem A B C D E
Weight in % 25 10 20 15 30
Price 2000 120 30 50 25 40
(Rs.) 2005 100 30 40 20 50
127. Calculate the weighted A.M price index number from the following data.
Iltem B C D
Weight 5 4 8 3
Price 2005 6 15 8 12
(Rs.) 2010 18 27 12 24
128. Find weighted G.M. price index number from the following data.
ltem A B C D E
Weight in % 30 15 20 10 25
Price Base year 100 20 70 20 40
(Rs.) Current year 90 20 60 15 55
129. Calculate the weighted geometric mean price index number for the following data.
Iltem Stereo Television Radio
Price Base year 20,000 15,000 500
Rs/ Unit Current year 25,000 20,000 800
Weight 30 50 20
130. Find the weighted G.M price index number from the following data.
Iltem Weight Po p1
A 25 120 222
B 10 40 80
C 15 100 300
D 10 100 200
E 50 300 500
131. By using the following data compute suitable index number and comment on the result.
Base year Price (Rs.)
Iltem .
Quantity Base year | Current year
A 20 8 4
B 40 12 10
C 40 20 15
D 50 40 25
E 50 50 10
132. Calculate Laspeyre’s price index number for the following data and give your conclusion.
Item Price in 2004 | Price in 2006 | Expenditure in 2004
A 5 7 30
B 4 3 16
C 6 8 48
D 8 10 72
E 2 1 4
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133. Compute suitable index number from the following data and comment on the result. (A)

Iltem Po P1 Q1
I 5 6 30
Il 3 4 15
1] 4 5 18
vV 2 2 10
134. For the following data compute Paasche’s price index number and comment on the result.
(A)
Item Base year price | Current year quantity | Current year expenditure
A 10 6 72
B 15 10 160
C 20 4 68
D 25 5 150
135. Compute Kelly’s price index numbers for 2005 from the following data. Comment on the
result. (A)
Price (Rs.) ]
Item Quantity
2000 2005
A 15 22 15.5
B 20 27 12.5
C 4 7 7.5
D 10 20 7.5
136. Calculate Kelly’s price index number from the following data. Comment on the result. (A)
No. of units Price (Rs.)
Iltem
sold Base year Current year
A 22 25 30
B 40 60 75
C 35 100 110
D 45 70 90
137. Compute Kelly’s price index number for the following data. Comment on the result. (A)
item Price (Rs.) Quantity .of
2010 2012 consumption
A 10 12 20
B 16 18 15
C 9 10 10
D 11 14 25
138. Compute Kelly’s price index number for the following data. Comment on the result. (A)
Item A B C D
Po 14 22 10 8
P1 15 24 12 10
q 5 4 10 12
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139. Compute suitable index number from the following data. Comment on the result.

(A)

141. C

ltem Unit Quantity Price in
1990 1995 1990
A kg 150 160 10
B kg 90 100 12
C meter 60 60 15
D packets 50 40 9
140. Compute suitable index number from the following data. Comment on the result. (A)
Item Po do g1
I 30 6 5
Il 15 4 3
1] 18 5 4
vV 10 2 2
alculate suitable index number from the following data. Comment on the result. (A)
Current year Quantity
Item
price Base year Current year
A 30 8 10
B 45 10 15
C 100 7 10
D 22 20 25
142. For the following data verify whether Laspeyre’s price index number satisfies TRT.  (S)
Price Quantity
Item
2010 2011 2010 2011
A 9 8 3 4
B 20 21 9 10
C 10 15 6 5
143. For the following data verify whether Paasche’s index number satisfies FRT. (S)
Base year Current year
ftem Price (Rs.) | Expenditure (Rs.) | Price (Rs.) | Expenditure (Rs.)
A 4 16 6 12
B 6 24 4 32
C 8 40 10 30

144. For the following data show that Marshall-Edgeworth’s price index number satisfies TRT.

— Base year Current year
Price Quantity Price Quantity

4 4 6 2

B 6 4 4 8

8 5 10 3
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145. From the following data compute value index number for the year 2010 on the basis of
2008. Comment on the result. (A)
item - 2008 . - 2010 .
Price (in Rs.) | Quantity | Price (inRs.) | Quantity
A 9 10 10 11
B 10 9 11 10
C 7 8 8 10
D 15 8 15 9
146. For the following data compute value index number for the current year. Comment on the
result. (A)
Base year Current year
Item - - - -
Price Quantity Price Quantity
A 5 25 6 30
B 10 5 15 4
C 3 40 2 50
D 6 30 8 35
147. For the following data find the consumer price index number for the year 2012 with
respect to the base year 2005 by aggregative expenditure method. (V)
) . No. of units Price (in Rs. per unit)
Commodity Unit .
(quantities) in 2005 2005 2012
Rice quintal 2 1600 3800
Dhal quintal 0.2 2100 6400
Sugar kg 30 15 32
Tea kg 3 60 100
Miscellaneous | monthly 12 2000 3000
148. Calculate the cost of living index number by aggregative expenditure method. (A)

(U)

. Base year Current year price
Commodity — - .
Price (in Rs.) Quantity (inRs.)
Wheat 26 40 30
Pulses 48 5 60
Salt 2 4 2.5
il 150 15 170
Others 1000 6 1400
149. For the following data find consumer price index number by aggregative expenditure
method.
ltem No. of units Price per unitin Rs.
(quantities) in 2010 2010 2015
A 100 8 12
B 25 6 7
C 10 5 5
D 20 48 52
E 25 15 16
F 30 9 27
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150. For the following data calculate the cost of living index number by aggregative expenditure

method. (S)
. Base year Current year price
Commodity — - - .
Price (in Rs.) | Expenditure (in Rs.) (inRs.)
Rice 12 960 17
Sugar 24 360 30
Tea 200 400 300
Pulses 40 200 50
Fuel 500 4000 600
Others 1000 20000 2500
151. For the following data calculate the cost of living index number by family budget method.
(A)
] Price (in Rs.)
Group Weight
Base year | Current year
Food 10 2000 2500
Housing 5 800 1200
Clothing 3 400 500
Fuel 7 500 700
Miscellaneous 5 800 1000
152. For the following data calculate the cost of living index number by family budget method.
(A)
Price (in Rs.) )
Group Weight
Base year | Current year
Food 130 170 30
Clothing 50 60 12
Fuel 90 110 8
Entertainment 30 50 15
Medicine and Education 40 70 10
Others 50 90 15
153. For the following data calculate the cost of living index number. (A)
Price (in Rs.) ]
Group Weight
Base year | Currentyear
Food 2000 2500 10
Clothing 800 1200 4
Housing 2500 3000 12
Fuel 500 400 8
Miscellaneous 800 1000 6
154. For the following data calculate the cost of living index number. (A)
Price (in Rs.) )
Group Weight
2010 2014
Food 2000 3000 30
Clothing 1200 900 8
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156.

Housing 4000 5000 12

Fuel 1000 800 15
Miscellaneous 1500 1800 25
155. For the following data calculate the consumer price index number by family budget
method. (A)
Price (in Rs.) )
Group Weight
2005 2010
Food 3000 3600 10
Housing 4000 5000 12
Clothing 2000 1600 5
Fuel 1000 1400 15
Miscellaneous 1200 1500 5
For the following data calculate the cost of living index number for 2012 with base 2010 by
family budget method. (A)
Price (in Rs.) )
Group Weight
2010 2012
Food 2500 2600 30
Clothing 800 1000 13
Housing 2000 2500 12
Fuel 800 1100 15
Misc. 1400 1750 10

157.

158.

159.

160.

Family budget enquiry revealed that the average expenditure of the families on food,
clothing, house rent, fuel and misc. are 30%, 10%, 20%, 20%, and 20% respectively. If the
respective group indices are 130, 170, 160, 200 and 180. Find the consumer price index
number. Comment on the result. (V)

A family budget enquiry revealed that the average expenditure on various items are 35%,
10%, 15%, 10% and 30% on food, cloth, house rent, fuel and miscellaneous respectively. If
the respective group indices for 2010 with base 2005 are 150, 130, 190, 200 and 160. Find
the consumer price index for 2010 with base 2005. Comment on the result. (V)

Family budget enquiry revealed that the average expenditure of the families on food,
clothing, house rent, fuel and misc. are 30%, 10%, 20%, 15%, and 25% respectively. If the
respective group indices are 160, 170, 150, 220 and 200. Find the consumer price index

number. Comment on the result. (V)
By using the following group indices and group weights compute consumer price index
number for the years 2008 and 2012 with base 2001. And compare them. (A)
Group index with base 2001 Group
Group .
2008 2012 weights
Food 140 210 32
Clothing 220 300 10
Fuel and lighting 125 140 5
Housing 150 200 12
Miscellaneous 135 160 11
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161. The group indices and the corresponding weights for the working class in an industrial
town for the years 2010 and 2015 with base 2005 are given below. Calculate consumer
price index numbers and compare them.

Group Group Index with base 2005
Group .
weights 2010 2015
Food 60 370 380
Clothing 8 420 500
Fuel 10 470 340
House Rent 12 110 120
Misc. 10 280 282
Section-D

Ten mark questions:
162. Find Laspeyre’s, Paasche’s and Fisher’s price index numbers for 2000 from the following

(A)

data. (V)
1995 2000
Item - - - -
Price (Rs.) Quantity Price (Rs.) Quantity
A 6 50 10 56
B 2 100 2 120
C 4 60 6 60
D 10 30 12 24
E 8 40 12 36
163. From the following data compute Marshall-Edgeworth’s and Dorbish-Bowley’s price Index
numbers. (A)
— Price (in Rs.) Quantity
Base year | Currentyear | Baseyear | Currentyear
A 6 10 50 56
B 2 2 100 120
C 6 60 60
D 10 12 30 24
E 8 12 40 36
164. Find Laspeyre’s, Paasche’s and Dorbish-Bowley’s price index numbers for the following
data. (V)
2004 2008
Item - - - -
Price (Rs.) Quantity Price (Rs.) Quantity
A 10 5 12 4
B 15 8 18 7
C 6 3 4 5
D 3 4 3 5

165. From the following data compute Marshall-Edgeworth’s and Fisher’s price Index numbers.

Item

Price (in Rs.)

Q

uantity

Base year

Current year

Base year

Current year

A

10

12

60

60
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(V)

B 4 5 100 90
C 5 6 70 80
D 6 6 60 40
166. From the following data find Laspeyre’s, Paasche’s and Marshall-Edgeworth’s price Index
numbers.
ltem Base year Current year
Price (Rs.) | Expenditure (Rs.) | Price (Rs.) | Expenditure (Rs.)
A 5 25 10 60
B 1 10 2 24
C 4 14 8 40
D 2 40 5 75

167. From the following data compute Dorbish-Bowley’s and Fisher’s price Index numbers.

— Price (Rs.) Expenditure (Rs.)
Base year Current year Base year Current year

1 2 5 50 60

2 4 8 20 48

3 1 2 8 20

4 5 10 30 70

(A)

168. Find Laspeyre’s, Paasche’s and Fisher’s quantity index numbers from the following data.

ltem Base year Current year
Price (Rs.) Quantity Price (Rs.) Quantity
A 4 15 6 10
B 3 20 4 25
C 6 10 5 20
D 5 30 5 25

(U)

169. Compute Marshall-Edgeworth’s and Dorbish — Bowley’s quantity index numbers from the

following data.

ltem Base year Current year
Price (Rs.) Quantity Price (Rs.) Quantity
A 2 40 6 50
B 4 50 8 40
C 6 20 9 30
D 8 10 6 20
E 10 10 6 20

(A)

170. For the following data, find a) Laspeyre’s price index number b) Paasche’s quantity index

number and c) Value index number.

item 2009 2010
Price (Rs.) Quantity Price (Rs.) Quantity
A 10 7 11 11
B 5 9 10 5
C 6 5 5 9
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171.

172.

173.

174.

175.

Prices paid and quantities consumed during two time periods are

Period - | Period - Il
ftem Price (Rs.) Quantity Price (Rs.) Quantity
A 10 2 15 1
B 15 3 10 3
C 20 4 15 4
Compute

a. Price index number by considering quantity of period-1 as weight.

b. Quantity index number by considering the price of period-Il as weight.

c. Value index number.
For the following data show that Fisher’s index number satisfies both time reversal and

factor reversal tests.

(A)

(S)

2004 2006
ftem Price (Rs.) Quantity Price (Rs.) Quantity
A 8 15 9 15
B 7 12 8 13
C 10 10 10 10
D 12 14 15 16
For the following data verify whether Fisher’s index number satisfies TRT and FRT.  (S)
Price (Rs.) Quantity
Item
Base year Current year Base year Current year
A 4 6 4 2
B 6 4 4 8
C 8 10 5 3
For the following data verify whether Marshall-Edgewroth’s index number satisfies TRT
and FRT. (S)
ltem Base year Current year
Price (Rs.) Quantity Price (Rs.) Quantity
A 4 4 6 2
B 6 4 4 8
C 8 5 10 3

Using the following data verify whether

a. Lespeyre’s index number satisfies FRT

b. Marshall-Edgewroth’s price index number satisfies TRT.

(S)

. Base year Current year
Commodity - - - -
Price (Rs.) Quantity Price (Rs.) Quantity
Rice 40 20 45 22
Wheat 25 16 30 15
il 95 8 95 9
Fish 110 10 120 10
Milk 20 6 30 7
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Unit Il
Time Series
Section-A

One mark questions:

S
N T N N =)

15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

L o N ULk WDN R

Define time series.

Give an example for time series.

What is Historigram?

Mention a use of time series.

Mention two components of time series.
Define secular trend.

Give an example for secular trend.

Give an example for upward trend.

Give an example for downward trend.
Define seasonal variation.

. Is seasonal variation of the time series predictable?
. Mention a factor causing seasonal variation.

. Give an example for seasonal variation.

Which component of a time series is associated with ‘Increase in the sales of text

books in the month of June’?

Which index is used for the measurement of seasonal variation?

Define cyclical variation.

Define irregular (random) variation.
Mention a factor causing random variation.
Give an example for random variation.

Which component of a time series is associated with ‘Sudden increase in the

price of vegetables due to strike’?
Which variation of the time series is unpredictable?
Name two methods of measuring trend.

Write a merit of method moving averages for measuring trend.
Write a demerit of method moving averages for measuring trend.
Write a merit of method least squares for measuring trend.

Section-B

Two mark questions:

26.
27.
28.
29.
30.
31.
32.
33.
34.

Define time series. Give an example.

Mention two uses of time series.

Mention four components of time series.

Define secular trend. Give an example.

Define seasonal variation. Give an example.

What are the different phases in a business cycle?

Diagrammatically represent ‘Business Cycle’ with stages.

Define random variation. Give an example.
Mention a factor causing following variations:
i) Seasonal variation i) Irregular variation

(K)
(U)
(K)
(K)
(K)
(V)
(V)
(V)
(V)
(V)
(K)
(K)
(U)

(K)
(K)
(V)
(V)
(K)
(U)

(K)
(K)
(K)
(K)
(K)
(K)

(U)
(K)
(K)
(U)
(U)
(K)
(S)
(U)
(K)
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35.

36.
37.
38.
39.

Which component of a time series is associated with the following sentences? (K)
(a) Fall in death rate due to advance in science.
(b) An increase in employment during harvest season.

Name four methods of measuring trend. (K)

State two conditions of least squares method of measuring trend. (K)

Write down the normal equations for fitting linear trend. (K)

Given a second degree trend equation Y = 25 - 0.75X + 2X°. Estimate the value of Y,

when X = 3. (A)
Section - C

Five mark questions:

40.

41.

42.

43.

44,

45.

Draw a trend line to the following data by graphical method. (S)
Year | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Profits 65 95 85 115 110 120 130
OR
(For visually challenged students only)

Explain the moving averages method of measuring trend.

Draw a trend line to the following data by the graphical method. (S)
Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Production (in tons) | 20 22 24 21 23 25 23 26 25
OR

(For visually challenged students only)
Write three merits and two demerits of least squares method of measuring trend.

Draw a trend line by the semi averages method. (S)
Year 2005 2006 | 2007 | 2008 | 2009 | 2010
Sales (‘000) 110 105 115 110 120 130
OR

(For visually challenged students only)
Explain the semi averages method of measuring trend.

Draw a trend line by the semi averages method. (S)
Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Sales (‘000) | 412 444 438 454 470 480 500 490 530
OR

(For visually challenged students only)
Explain the semi averages method of measuring trend.

Obtain trend values by 3 yearly moving averages for the following data. (V)
Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
Sales (‘000) | 86 63 45 58 43 57 98 120 | 100 | 150
Obtain trend values by 3 yearly moving averages for the following data. (V)
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
No. of

15 18 17 20 23 25 29 36 33 40
Students
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

The following figures relate to the profits of 10 years. Find the trend values of the profits by

3 yearly moving averages method. (V)
Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Profits 30 | 27 | 39 | 36 | 42 | 48 | 45 | 51 | 48 | 54
(in lakhs)
Find trend values by five yearly moving averages for the following time series. (V)
Year | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Value 10 15 18 21 25 30 33 40 50
For the following time series compute trend values by five yearly moving averages. (U)

Year | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Value | 146 | 159 | 174 | 179 | 165 | 16 | 17.1 | 183 | 19.6 | 20.1 | 18.5
Calculate trend values for the following data by 5 yearly moving averages. (V)
Year | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Sales
(‘000)
Compute trend values by four yearly moving averages for the following data. (V)
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Sales (‘000) | 75 60 55 60 65 70 70 75 85 70
Estimate the trend values by taking four yearly moving averages. (A)
Year | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Value | 12 25 39 54 70 87 105 | 100 82 65

18 18 21 20 16 17 17 16 21 20 20

Calculate trend values by 4 yearly moving averages for the following data. (A)
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Profit

) 80 85 82 90 100 | 95 85 84 98 100
(in crores)
Calculate trend values by 4 yearly moving averages for the following data. (A)

Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Production | 464 | 515 | 518 | 467 | 502 | 540 | 557 | 571 | 586 | 612
Fit a straight line trend for the following data by least squares method and estimate the
production for 2010. (A)

Year 2003 | 2004 | 2005 | 2006 | 2007
Production (in lakhs) 70 74 81 86 89
Fit a straight line trend for the following data by least squares method and estimate the

price for 2013.
Year 2007 | 2008 | 2009 | 2010 | 2011
Price (in Rs.) 12 20 31 40 47
For the following time series fit a linear trend by the method of least squares. (A)
Year 1980 | 1984 | 1988 | 1992 | 1996 | 2000
Sales (‘000) 16 20 19 14 18 21

The production of steel of a factory is given below. Fit a linear trend by the method of least

squares. (A)
Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Production (million tons) 8 12 10 14 12 10
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58.

59.

For the following time series fit a linear trend by the method of least squares. (A)
Year 2002 | 2004 | 2006 | 2008 | 2010 | 2012
Profit (in crores) 10 20 32 36 52 60
Below are given the figures of production of a sugar factory. Fit a linear trend by the
method of least squares. (A)
Year 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Production (‘000 tons) 79 83 90 94 90 95 99

Section-D

Ten mark questions:

60.

61.

62.

63.

64.

65.

66.

67.

Production in 1000 quintals of sugar is given below. Fit a straight line trend, find trend
values and estimate production for 2009. (V)

Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Production 12 10 14 11 13 15 16
Fit a straight line trend for the following data by the method of least squares, find trend
values and estimate the production for the year 2007. (V)
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Production (‘000 tons) | 50 47 52 45 48 55 60
For the following data fit a straight line trend of the form Y = a + b X. Find the trend values

and estimate the sale for 2007. (V)
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Sale of Vehicles (‘000) | 160 | 350 | 340 | 580 | 770 | 910 | 950

Below are given the figures of production (in thousand tons) of a sugar factory
Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Production 80 90 92 83 94 99 92

(i) Fit a st. line by the method of least squares and obtain the trend values.

(ii) Also estimate the production for the year 2008. (A)
Fit a straight line trend for the following data by the method of least squares, find trend
values and estimate the production for 2015. (V)

Year 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Production (‘000 tons) 80 100 110 122 138 150 162
For the following time series fit a second degree trend of the type y=a+ bX + cx? by the

method of least squares. Estimate the profit for the year 2010. (A)
Year 2005 | 2006 | 2007 | 2008 | 2009
Profit (in lakhs) 10 12 16 24 38
By the method of least squares fit a parabolic trend for the following time series. Estimate
the profit for the year 2016. (A)
Year 2011 | 2012 | 2013 | 2014 | 2015

Profit (‘000) | 10 12 14 10 8
By the method of least squares fit a parabolic trend for the following time series. Estimate
the production for the year 2017. (A)
Year 2011 | 2012 | 2013 | 2014 | 2015
production (‘000 tons) 15 11 10 11 13
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68.

69.

70.

71.

72.

73.

74.

For the following time series data fit a trend equation of the type y=a+ bx +cx?.
Estimate the value for 2011. (A)
Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Value 14 16 20 29 42 60 80
The following figures give the annual production of a commodity. Estimate the production
in 2011 by using the trend equation of the typey =a + bx +cx?. (A)
Year 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Production (‘000 tons) 8 10 13 17 22 28 35

Population figures for a city are given below.
Year 2008 | 2009 | 2010 | 2011 | 2012
Population (‘000) | 132 142 157 170 191
Fit a curve of the type y = ab® and estimate the population for the year 2014 (A)
Following data shows the population of India. Fit a curve of the type y = ab® and estimate
the population for the year 2011. (A)
Year 1961 | 1971 | 1981 | 1991 | 2001

Population (in crores) | 43.9 | 54.8 | 68.4 | 84.4 | 102.7
Following data shows the population of India. Fit a curve of the type y = ab”. Estimate the
population for the year 2021. (A)
Year 1951 | 1961 | 1971 | 1981 | 1991 | 2001 | 2011
Population (in crores) | 36.1 | 43.9 | 54.8 | 68.4 | 84.4 | 102.7 | 121
Following data shows the population of Karnataka. Fit a curve of the type y = ab*. Estimate
the population for the year 2021. (A)
Year 1951 | 1961 | 1971 | 1981 | 1991 | 2001 | 2011
Population (in lakhs) | 194 236 293 371 448 527 611
The sales of a company in lakhs of rupees for the year 2006 to 2012 are given below.
Year | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Sales 32 47 65 92 132 190 275

Fit an equation of the form y = ab* and estimate the sales for the year 2013. (A)
75. For the following data fit an exponential trend of the form y = ab™. (A)
Year 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Production (in crores) 7 10 12 14 17 24
Unit IV
Interpolation and extrapolation
Section - A
One mark questions:

1. What is interpolation? (K)
2. What is extrapolation? (K)
3. Mention an assumption of interpolation and extrapolation. (K)
4. Mention a method of interpolation. (K)
5. Write down the formula of Binomial expansion method for 4 known values of ‘y’. (V)
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6. Expand (y-1)°. (V)

7. Write the formula of Newton’s advancing difference method of interpolation. (V)

8. Write the formula use to find the value of ‘x” in Newton’s advancing difference method of

interpolation. (V)
Section - B
Two mark questions:

9. Differentiate between interpolation and extrapolation. (K)
10. Write two assumptions of interpolation and extrapolation. (K)
11. Mention two methods of interpolation. (K)
12. Write down the conditions for applying of Binomial expansion method of interpolation and

extrapolation. (K)
13. Write down the conditions for applying Newton’s advancing difference method of
interpolation. (K)
Section - C

Five mark questions:

14.

15.

16.

17.

18.

19.

Following is data regarding annual net life insurance premium. Using binomial expansion

method estimate the premium at the age 30 and 45. (A)
Age (in Years) 20 25 30 35 40 45
Premium (in Rs.) | 1426 | 1581 - 1996 | 2256 -
For the following data estimate the production for the year 2001 and 2005 by binomial
expansion method of interpolation and extrapolation. (A)
Year 1995 | 1997 | 1999 | 2001 | 2003 | 2005
Production (‘000 tons) 20 40 70 ? 130 ?
For the following data estimate the production for 2006 and 2010 by binomial expansion
method of interpolation and extrapolation. (A)
Year 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Production (tons) 5 ? 10 15 20 ?
For the following data interpolate and extrapolate the sales for the year 2007 and 2011.
(V)

Year 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Sales 13 ? 25 38 65 ?
Interpolate and extrapolate the production for the years 1989 and 1991 with the help of

the following table. (V)
Year 1986 | 1987 | 1988 | 1989 | 1990 | 1991
Production | 120 | 122 | 126 - 135 -
The annual sales of a company are given below. Interpolate and extrapolate the sales for
the year 2002 and for the year 2005. (V)
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Sales (Rs.lakhs) | 125 | 163 - 238 | 282 -
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Interpolate and extrapolate the production for the years 1965 and 1975 with the help of

the following table. (V)
Year 1950 | 1955 | 1960 | 1965 | 1970 | 1975
Production (tons) | 100 | 120 | 150 - 210 -
Interpolate and extrapolate the business for the years 1982 and 1984 from the following
data. (V)
Year 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984
Business (in lakhs) | 80 150 | 235 | 365 - 780 -
Interpolate and extrapolate the production for the years 2000 and 2010 with the help of
the following table. (V)
Year 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2010
Production (tons) 5 12 19 26 - 40 -

Cost of living indices of working class of a certain place for some years are given below.
Interpolate and extrapolate the missing index number for 1996 and 1999. (V)
Year 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Index No. | 200 | 202 | 206 ? 222 | 240 ?
Interpolate and extrapolate the production for the years 1982 and 1985 from the following

data. (V)
Year 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985
Production (tons) | 100 | 120 | 150 - 525 | 780 -
By binomial expansion method estimate the number of persons at ages 24 and 30 years
with the help of the following data. (A)

Age (Years) 18 20 22 24 26 28 30
No. of persons | 20 22 26 ? 35 39 ?
Interpolate and extrapolate the missing values in the following the data. (V)
X 5 10|15 | 20 | 25 | 30 | 35
Y 5 8 ? | 13 |15 |15 | ?

Following is data regarding annual net life insurance premium. Using Newton’s advancing
difference method estimate the premium at the age of 26 years. (A)
Age (in Years) 20 25 30 35
Premium (inRs.) | 1426 | 1581 | 1771 | 1996
The following table shows the expectation of life at different ages. Interpolate the

expectation of life at the age 15. (A)
Age (in Years) 10 20 30 40
Expectation of life (in years) | 50 42 33 22

Using Newton’s forward difference method interpolate the value of ‘y’ when x =25. (U)
X 10 20 30 40 50
Y 55 48 39 26 7
Below are given the wages earned by workers per day in a certain factory. Using Newton’s

advancing difference method estimate the number of workers earning up to Rs.550 per

day. (A)

Wages perday upto(Rs.) | 500 | 600 | 700 | 800
No. of workers 50 150 | 300 | 500
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31. Below are given the wages earned by workers per day in a certain factory. Using Newton’s
advancing difference method estimate the number of workers earning up to Rs.650 per
day. (A)

Wages perday upto(Rs.) | 500 | 600 | 700 | 800 | 900
No. of workers 20 120 | 240 | 430 | 740
32. From the following data estimate the number of persons earning wages below Rs.70 per
day using Newton’s advancing difference method. (V)
Wages per day | Below 40 | 40-60 60 - 80 80-100 | 100-120
No. of persons 500 280 200 140 100
33. From the following data interpolate the number of persons below the age 30 years. (U)
Age (in Years) Below 20 | 20-40 40 - 60 60—-80 | 80-100
No. of persons (‘000) 30 35 28 19 8
34. From the following table interpolate the number of workers getting salary below Rs.25000.
(V)
Wages (‘O00Rs.) | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
No. of workers 50 80 100 75 40
Unit vV
Theoretical Distributions
Section - A
One mark questions:

1. Define a Bernoulli variate. (V)

2. Define a Bernoulli distribution. (V)

3. Write down the probability mass function of a Bernoulli distribution. (K)

4. Write the range of a Bernoulli distribution. (K)

5. Give an example for Bernoulli variate. (V)

6. Write a feature of Bernoulli distribution. (K)

7. Write the parameter of a Bernoulli distribution. (K)

8. Write the mean of a Bernoulli distribution. (K)

9. Write the variance of a Bernoulli distribution. (K)
10. Write the relationship between mean and variance of a Bernoulli distribution. (V)
11. If X4, X5, ... X, are independently identically distributed Bernoulli variates with parameter

p, what is the distribution of X=X;+Xy+...+X,? (K)

12. If p :g for a Bernoulli distribution, write down the p.m.f. (K)

13. If p :g for a Bernoulli distribution, find variance. (V)

14. Define a binomial vaiate. (V)

15. Define a binomial distribution. (V)

16. Write down the p.m.f. of a binomial distribution. (K)

17. Write down the range of a binomial distribution. (K)

18. Give an example of binomial variate. (V)

19. Write a feature of binomial distribution. (K)
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20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.
47.
48.
49.
50.
51.
52.
53,

54.

55.
56.

57.

What are the parameters of binomial distribution? (K)

Write the mean of a binomial distribution. (K)
Write the variance of a binomial distribution. (K)
Write the relationship between mean and variance of a binomial distribution. (V)
Write the recurrence relation for successive probabilities in a binomial distribution.  (K)

Write the recurrence relation for successive frequencies in a binomial distribution.  (K)

For what value of ‘p’ binomial distribution is symmetrical? (K)
From the following probability distribution find the value of mode. (V)
X 0 1 2 Total
p(x) | 0.25 0.5 | 0.25 1
Define a Poisson variate. (V)
Define a Poisson distribution. (V)
Write down the p.m.f. of a Poisson distribution. (K)
Write the range of a Poisson distribution. (K)
Give an example for Poisson variate. (V)
Mention a feature of Poisson distribution. (K)
What is the parameter of a Poisson distribution? (K)
Write the mean of a Poisson distribution. (K)
Write the variance of a Poisson distribution. (K)
Write the relationship between mean and variance of a Poisson distribution. (V)
In which distribution mean and variance are equal? (S)
Which type of skewness a Poisson distribution has? (S)
Under what condition Poisson distribution tends to normal distribution? (K)
In a Poisson distribution if mean is 4, find S.D. (V)
In a Poisson distribution if S.D. is 4, find mean. (V)
Write the recurrence formula for successive probabilities in a Poisson distribution.  (K)
Write the recurrence formula for successive frequencies in a Poisson distribution. (K)
In a Poisson distribution, if P(X = 0) = 0.0408, find A.. (V)
Define a hyper geometric variate. (V)
Define a hyper geometric distribution. (V)
Write down the p.m.f. of a hyper geometric distribution. (K)
Write the range of a hyper geometric distribution. (K)
Mention a feature of hyper geometric distribution. (K)
Write the mean of a hyper geometric distribution. (K)
Write the variance of a hyper geometric distribution. (K)
Write down the p.m.f. of a hyper geometric distribution whose parametersarea=4,b=7

andn=5. (K)
For a hyper geometric distribution the parameters are a = 7, b = 5 and n = 8. Write the

range of hyper geometric variate. (K)
Given,a=3,b=8and n =6, find the mean of a hyper geometric distribution. (V)
Write down the mean of a hyper geometric distribution whose parametersarea=4,b=7
and n=5. (K)
Define a normal variate. (V)
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58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.
93.
94.

95.

96.
97.
98.

Define a normal distribution. (V)

Write down the p.d.f. of a normal distribution. (K)
Write the range of a normal distribution. (K)
Give an example for normal variate. (V)
Write the mean of a normal distribution. (K)
Write the variance of a normal distribution. (K)
What is the value of coefficient of skewness ([3;) for a normal distribution? (K)
What is the value of coefficient of kurtosis (3,) for a normal distribution? (K)
What is the probability that a normal variate takes a value greater than its mean? (K)
What is the total area under the normal curve? (K)
If X is a normal variate with mean p and S.D. o, what is the value of P(X < pu)? (K)
Write down the area under the normal curve in 1o neighbourhood of p. (K)
Write down the area under the normal curve in 2c neighbourhood of . (K)
Write down the area under the normal curve in 3c neighbourhood of p. (K)
Define a standard normal variate. (V)
Define a standard normal distribution. (V)
Write down the p.d.f. of a standard normal distribution. (K)
Write the mean of a standard normal distribution. (K)
Write the variance of a standard normal distribution. (K)
Name the distribution for which variance and S.D. are equal. (K)
If Zis a SNV, write the value of P(Z < 0). (K)
In a normal distribution, given P(- 0.8 < Z< 0.8) = 0.5762. Find P(0 < Z < 0.8). (V)
If Zis a SNV and P(Z > k) = 0.05, find the value of k. (V)
If Zis a SNV and P(Z > k) = 0.1, find the value of k. (V)
Define a chi-square distribution. (V)
Write down the p.d.f. of a chi-square distribution. (K)
Write the range of a chi-square distribution. (K)
Define degrees of freedom. (V)
Mention a feature of chi-square distribution. (K)
Write the parameter of a chi-square distribution. (K)
Write the mean of a chi-square distribution. (K)
Write the variance of a chi-square distribution. (K)
If Zis a SNV, then name the distribution of Z*. (K)
If Z,, Z,and Z3 are three independent standard normal variates, what is the distribution of
212+2,%+25%? (K)
Find mean of a chi-square variate with 8 degrees of freedom. (V)
If variance of chi-square variate is 16, what is its mean? (K)
Find mode of a chi-square variate with 8 degrees of freedom. (V)
For a chisquare (xz)variate, if P(O < XZ < 13.33)= 0.5, find median. (V)
Write down the p.d.f. of a student’s t-distribution. (K)
Write the range of a student’s t-distribution. (K)
Write the parameter of a student’s t-distribution. (K)
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99. Mention a feature of student’s t-distribution. (K)
100. Write the mean of a t-distribution. (K)
101. Write the variance of a t-distribution. (K)

Section-B
Two mark questions:

102. Write the mean and variance of a Bernoulli distribution. (K)
103. What is meant by Bernoulli trial? Give an example. (K)
104. Write down the Bernoulli distribution with parameter p = 0.25 (K)
105. Write down the Bernoulli distribution with parameter p = é . (K)
106. Find the mean and variance of a Bernoulli distribution with parameter p = 0.8. (K)
107. If p=0.1 for a Bernoulli distribution, find mean and variance. (V)
108. If p :% for a Bernoulli distribution, find mean and variance. (V)
109. Find the mean and variance of a Bernoulli distribution with parameter p = 2/3. (V)
110. If p :% for a Bernoulli distribution, write down the p.m.f.. Also find variance. (V)
111. Write down the p.m.f. of a Bernoulli distribution with parameter 0.8. Also find S.D. (U)
112. For a Bernoulli distribution, if p = 0.1 write the p.m.f. Also find S.D. (V)
113. If n=5and p = 1/4, then write p.m.f. binomial distribution. (K)
114. Write down two features of binomial distribution. (K)
115. Write mean and variance a binomial distribution. (K)
116. ‘The mean and variance of a binomial distribution are 4 and 5 respectively’. Comment on
this statement with reason. (A)
117. Under which conditions binomial distribution tends to Poisson distribution? (K)
118. Under which conditions binomial distribution tends to normal distribution? (K)
119. In a binomial distribution, if n = 6 and p = 1/3, find mean and variance. (V)
120. For a binomial distribution if n =5 and p = 0.4, find mean and variance. (V)
121. In a binomial distribution, if n = 6 and p = 1/3, find mean and mode. (V)
122. For a binomial distribution if n =5 and p = 0.4, find mean and mode. (V)
123. In a binomial distribution, if n = 6 and p = 1/3, find mode and variance. (V)
124. For a binomial distribution if n =5 and p = 0.4, find mode and variance. (V)
125. Ina binomial distribution with 9 trials, the mean is 6. Find ‘p’ and the variance. (V)
126. In a binomial distribution, if n = 16 and mean = 4. Find p and S.D. (V)
127. If a binomial distribution has mean 3 and variance 2, find the parameters. (V)
128. The mean and S.D. of a binomial distribution are 8 and 2 respectively. Find the parameters.
(V)
129. For a binomial distribution, if mean =4 and S.D. = \/E, find the parameters. (V)
130. Mention two features of Poisson distribution. (K)
131. Find P(X =0) in a Poisson distribution with mean 5. (V)

132. The probability that a taxi driver makes no accidents is 0.1353. Find the average number of
accidents made by him. (V)
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In a Poisson distribution if P(X = 0) = 0.1225, write down the p.m.f. (K)

In a Poisson distribution if 3xp(3) = p(4). Find mean. (V)
In a Poisson distribution, the second probability term is half of the first probability term.
Find the variance. (V)
In a Poisson distribution the first probability term is 0.3679. Find the next probability term.
Mention two features of hyper geometric distribution. (K)
Write the parameters of a hyper geometric distribution. (K)
Write the mean and variance of a hyper geometric distribution. (K)
Given,a=5,b=3andn=3. Find P(X = 1) for hyper geometric distribution. (V)
In a hyper geometric distributionifa=6,b =9 and n =4, find P(X = 2). (V)
Find the variance of a hyper geometric distribution with parametersa=12,b=8and n=6.
(V)
Ifa=>5,b=15and n =3, then find the variance of hyper geometric distribution. (V)
Givena =6, b=4and n =4, find the S.D of hyper geometric distribution. (V)
For a hyper geometric distribution the parameters are a =7, b =5 and n = 8. What is the
S.D? (K)
Under what conditions hyper geometric distribution tends to binomial distribution? (K)
Write the parameters of a normal distribution. (K)
Write the mean and variance of a normal distribution. (K)
Write the p.d.f. of a normal distribution with mean 3 and S.D. 2 (K)
Write the p.d.f. of a normal distribution with mean 10 and S.D. 3 (K)
Write the p.d.f. of a normal distribution with mean 55 and variance 4. (K)
1(x-6Y
Consider the following p.d.f. of a normal variate X, f(X) = L eii(TJ ; —0 <X <00,
3V2n
Write the mean and variance of X. (V)
o . o 1 Ay .
The distribution of a variable X is given by, f(X) = e ; —o0 <X <. Write the
5vV2n

mean and S.D. (V)
What are the values of coefficient of skewness (f3,) and coefficient of kurtosis (f3,) for a

normal distribution? (K)
The two parameters of a normal distribution are p = 10 and & = 5. Find the points of
inflexion of the curve. (V)
Mean and variance of a normal distribution are 12 and 4 respectively. Find points of
inflexion. (V)
If the variance of a normal distribution is 9 cm?.,, then find Q.D. (V)
If the S.D. of a normal distribution is 15, find M.D. (V)
In a normal distribution if the values of first and third quartiles are 25 and 55 respectively,
find the mean. (V)
If the lower and upper quartiles of a normal distribution are 11 and 39 respectively, find
the median. (V)
If Q; =30 and Qs = 70, find the mode of the normal distribution. (V)

Page 42



162. In a normal distribution mean and variance are 50 and 16 respectively. Find the Q; and Qs.
(V)
163. Mean and S.D. of a normal distribution are 20 and 2 respectively. Find lower and upper

quartiles. (V)
164. Ina normal distribution Q; and mean are 40 and 50 respectively. Find the S.D. (V)
165. Ina normal distribution mean and Qs are 50 and 60 respectively. Find the S.D. (V)
166. Ina normal distribution Q; and S.D. are 40 and 15 respectively. Find the mean. (V)
167. Ina normal distribution Qs and S.D. are 60 and 15 respectively. Find the mean. (V)
168. Write the mean and variance of a standard normal distribution. (K)
169. IfZis a SNV and P(Z < k) = 0.95, find the value of k. (V)
170. If Zis a SNV, then name the distribution of Z* and write its variance. (V)
171. If Z; and Z; are two independent SNVs, then name the distribution of Z:%+2,* and write its

mean. (V)
172. Mention two features of chi-square distribution. (K)
173. Write the mean and variance of a chi-square distribution. (K)
174. What are the mean and variance of chi-square variate with 18 d.f.? (K)
175. Find the S.D. of a chi-square variate with 8 d.f. (V)
176. If variance of a chi-square variate is 16, what are mean and mode? (K)

177. Forachisquare (xz)variate, with 13 d.f. P(O < Xz <12.33)= 0.5. Find median and mode.

(V)
178. Forachisquare (xz)variate, with 10 d.f. P(O < Xz < 9.33)= 0.5. Find median and mode.

(V)
179. Mention two features of student’s t-distribution. (K)
180. Write the mean and variance of a student’s t-distribution. (K)
181. If the parameter of t-distribution is 6, find mean and variance. (V)
182. If n =4 for student’s t-distribution, find S.D. (V)
183. If the parameter of t-distribution is 7, find median and variance. (V)
184. If n =10 for student’s t-distribution, find mode and variance. (V)

Section - C
Five mark questions:
185. Mention five features of binomial distribution. (K)
186. Write five features of Poisson distribution. (K)
187. State five properties of a normal distribution. (K)
Section — C/E

Five mark questions:
188. Assuming that birth to male child and birth to female child to be equi-probable, find the
probability that a family with three children has 2 or more male children. (V)
189. An unbiased coin is tossed 5 times. Find the probability that the tosses results in i) heads
only ii) 3 heads. (V)
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191.
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194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

An unbiased coin is tossed 5 times. Find the probability that the tosses results in i) one
head ii) 4 or more heads. (V)
The probability that a bomb hits a target is 1/2. Four bombs are aimed at a bridge.3 bombs
are enough to destroy the bridge. What is the probability that i) the bridge is destroyed
ii) none of the bombs hit the bridge. (V)
Team A has probability 0.3 of winning a game. If it plays 5 games, find the probability that
it wins i) 4 games i) at least one game. (V)
In a college, 60% of the students are boys. In a random sample of 3 students, calculate the
probability of getting i) two boys ii) at least one boy. (A)
There are 40 boys and 30 girls in a class. 4 students are selected at random. Find the
probability that the selected students are i) all boys ii) at the most two boys. (V)
In a college 35% of the students are girls. In a random sample of 5 students, calculate the
probability that i) two are girls, ii) at least one is girl. (A)
If the chance that a vessel (ship) arrives safely at a port is 9/10. Find the chance that out of
5 vessels, at least 4 will arrive safely. (V)
The probability of an arrow hitting a tree is 1/3. If 4 arrows are aimed at the tree, find the
probability that i) 3 arrows miss the tree ii) at least two arrows hit the tree. (A)
In a certain university, the chance that a professor suffers from dust allergy is 1/5.
Calculate the chance that out of 8 professors in a university i) 2 will not suffer from the
allergy, ii) at least 2 will suffer from the allergy. (V)
In a city 40% of the people are vegetarians. In a random sample of 6 persons find the
probability that i) 3 are vegetarians, ii) at least one is vegetarian. (A)
The incidence of an occupational disease in an industry is such that the workers have 20%
chance of suffering from it. What is the probability that out of 5 workers 4 or more suffer
from the disease? (K)
The incidence of an occupational disease in an industry is such that the workers have 20%
chance of suffering from it. What is the probability that out of 5 workers at most 1 suffer
from the disease? (K)
There are 100 wrist watches in a box. 5 of them are defective. In a selection of 6 watches,
what is the probability of getting less than 2 defective wrist watches? If there are 50 such
boxes, in how many of them will you find 2 defective wrist watches? (K)
In a grove there are 200 trees. Out of which 50 are mango trees. Among them, if 20
samples of 3 trees each are selected, in how many samples will you expect i) exactly one
mango tree ii) more than one mango tree? (K)
In a village 1/3 of the people are literates. If 100 investigators meet 5 persons each to see if
they are literates, then how many investigators would you expect to report that 2 or more
are literates? (K)
In a certain school 40% of the students have opted for first language Kannada. Assuming 20
teachers take a sample of 4 students each, how many teachers will report that 2 or 3

students opted for first language Kannada? (K)
Four unbiased coins are tossed 64 times. Find expected frequencies of number of heads
obtained. (V)
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Four unbiased coins are tossed 128 times. Find the theoretical frequencies for the number
of heads obtained. (V)
Five unbiased coins are tossed 128 times. Calculate the expected frequencies for the
number of heads obtained. (A)
Five unbiased coins are tossed 256 times. Find the theoretical frequencies for the number
of tails obtained. (V)
Six unbiased coins are tossed 256 times. Calculate the expected frequencies for the
number of heads obtained. (A)
Fit a binomial distribution to the following data and obtain the theoretical frequencies.

(A)

Number of defective balloons | 0 1 2 3 4
Number of packets 6 12 | 22 | 24 | 16

Fit a binomial distribution to the following data and obtain the expected frequencies. (A)
Male births 0 1 2 3 4
No. of families | 46 | 194 | 270 | 230 | 60
Four coins are tossed 100 times and the following distribution is obtained.
Number of heads | 0 1 2 3 4
Numberoftosses | 8 | 32 | 33 | 22 | 5

Fit a binomial distribution when nature of the coin is not known. Obtain the theoretical

frequencies. (A)
Five coins are tossed 256 times and the following distribution is obtained.

Number of heads 0 1 2 3 4 5
Number of tosses 35 39 | 45 62 50 25

Fit a binomial distribution when nature of the coin is not known. Obtain the theoretical

frequencies. (A)
For the following data, fit a binomial distribution and obtain the expected frequencies.
(A)
Number of defective screws | 0 1 2 3
Number of samples 3 20 26 17
The following data relates to the number of defective items.
Number of defective items 0 1 2 3 4 5
Number of samples 171 | 200 | 99 20 8 2
Fit a binomial distribution to the data. Obtain the theoretical frequencies. (A)

In a binomial distribution with parameters n = 3 and p, the second and the third frequency
terms are 26 and 24 respectively. Find p (V)
A typist makes 2mistakes per page on an average. Find the probability that a page typed by
him has i) 2 mistakes ii) at the most 2 mistakes. (V)
On an average, a telephone operator receives 3 telephone calls per 5 minutes interval.
Calculate the probability that in a particular 5 minutes interval he i) does not receive any

call ii) receives more than one call. (A)
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On an average a box contains 2 defective items. Find the probability that a randomly
selected box has i) no defective item ii) at least two defective items. (V)
It has been found that on an average 4 patients visit a particular doctor during one hour.
What is the probability that during a particular hour i) doctor is free ii) more than 3
patients visit the doctor? (K)
A car hire agency has two cars. On an average there is a demand for one car during a
particular hour. What is the probability that i) both the cars are free ii) some demand is
refused? (K)
If 2% of electric bulbs manufactured by a company are known to be defective, what is the
probability that a sample of 150 electric bulbs taken from the production process of that
company would contain i) exactly one defective bulb? ii) more than two defective bulbs?
(Use Poisson approximation). (K)
A 200 pages book has 0.4 mistakes per page on an average. i) Find the probability that a
randomly selected page from the book is free from mistakes ii) in the book how many
pages contain mistakes? (V)
In a text book, on an average 0.3 mistakes per page is found. If there are 500 pages in the
text book, in how many pages will there be i) three mistakes ii) at the most two mistakes?
(K)
On an average, the number of defective items in a box is 4. If there are 100 such boxes, in
how many of them would you expect i) one defective item i) at least 2 defective items?
(K)
The number of accidents in a year attributed to taxi drivers in a city follows Poisson
distribution with mean 2.5. Out of 1000 taxi drivers, find approximate number of drivers
with i) one accident in a year ii) more than three accidents in a year. (V)
On an average, one in every 50 valves manufactured by a firm is substandard. If valves are
supplied in packets of 100 each, in how many of the lot of 2000 packets would you expect
substandard valves? (Use Poisson approximation). (K)
The probability that a knife manufactured by a firm is defective is 1/50. Knives are supplied
in boxes of 50 each. In a lot of 1000 boxes, how many boxes contain i) 3 defective knives
ii) at least one defective knife? (Use Poisson approximation). (K)
Out of experience, it is known that 1% of the screws manufactured by a firm are defective.
Screws are supplied in packets of 100 each. What is the probability that a randomly
selected packet has 2 defective screws? Among 3000 packets, in how many packets would
you expect defective screws? (Use Poisson approximation). (K)
The probability of a fuse manufactured by a firm found to be defective is 0.05. Find the
probability that a box containing 100 fuses have no defective fuse. Among 500 such boxes
how many contain exactly 4 defective fuses? (Use Poisson approximation). (V)
In a certain factory turning out optical lenses there is a chance 1/500 for lens to be
defective. The lenses are supplied in packets of 50 each. Use Poisson distribution to
calculate the approximate number of packets containing one defective lens in a

consignment of 20000 packets. (A)
If a random variable X follows Poisson distribution such that P(X=1) = P(X = 2), find i) mean
ii) standard deviation and iii) the first probability term. (V)
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In a Poisson distribution, P(X = 2) = P(X = 3). Find P(X = 4). (V)
In a Poisson distribution, if first two frequencies are 100 and 120 respectively. Find next

two frequencies. (V)
In a Poisson distribution, the second and third frequencies are 120 and 60 respectively.
Find next two frequencies. (V)
The following are mistakes per page observed in a book.
Number of mistakes per page 0 1 2 3 4 and more
Number of pages 68 37 10 5 0
Fit a Poisson distribution to the data. Obtain expected frequencies. (A)
Fit a Poisson distribution to the following data and hence find the theoretical frequencies.
(A)
No. of deaths per day 0 1 2 3 4 and more
No. of days 20 45 30 5 0
Fit a Poisson distribution to the following data and hence find the theoretical frequencies.
(A)
No. of T.V. Setssold | O 1 2 3 4 | 5and more
No. of days 31 | 34 | 21 | 12 | 2 0
Fit a Poisson distribution to the following data and hence find the theoretical frequencies.
(A)
X 0 1 2 3 4 5
f 46 29 12 7 4 2

A bag contains 10 red and 5 black marbles. A random sample of 5 marbles is taken. Find

the probability that the sample contains 3 red marbles. Also find the mean of red marbles.
(V)

There are 14 fruits in a basket, out of which 8 are mangoes and rests are oranges. A girl

picks 5 fruits at random from the basket. Find the probability that she gets 3 mangoes. Also

find the mean of mangoes. (V)

A student preparing for an examination studies only 10 out of 12 sections prescribed. If the

teacher selects 8 sections at random, what is the probability that the student will have

studied i) six and ii) five of these sections? (K)

There are 15 lecturers in a college. Out of them 8, belong to the science faculty. The college

management builds 5 residential quarters and allots them to 5 randomly selected

lecturers. Find the probability that i) all the quarters are allotted to science lecturers.

ii) three quarters are allotted to science lecturers. (V)

A pond has 10 fishes among which 4 are marked (marked fishes are under scientific

observation). 4 fishes are caught from the pond. Find the probability that two of them are

marked. Also find the mean of marked fishes. (V)

A basket has 10 mangoes, out of which 6 are ripe. 3 mangoes are randomly selected.

i) What is the probability that all the picked mangoes are ripe?

ii) Find the expected number of ripe mangoes among the picked ones. (V)

In a normal distribution, Q; = 40 and Qs = 60. Find mean, Q.D. and S.D. (V)

In a normal distribution, mean and S.D. are 50 and 15 respectively. Find Q;, Q; and Qs. (U)

If X is a normal variate with mean 64 and S.D. 4, find the probability that i) X > 68

i) 60< X <68 (V)
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If X is a normal variate with mean 64 and S.D. 4, find the probability that i) X < 62
ii)60< X < 66. (U)
If X is a normal variate with mean 64 and variance 4, find the probability that i) X > 60
ii) X < 66. (V)
If X ~ N(50, 3%), find the probability that the value of the variate X is i) more than 47, ii) lies
between 44 and 53. (V)
Marks scored by the students of a class follow normal distribution with mean 80 and S.D. 5.
Calculate the probability that a student selected at random from the class scored i) more
than 90 marks ii) between 70 and 85 marks. (A)
Marks scored by the students of a class follow normal distribution with mean 80 and S.D. 5.
Find the probability that a student selected at random from the class scored i) more than
70 marks ii) between 75 and 90 marks. (V)
Monthly income of employees follows normal distribution with mean Rs.18,000 and S.D.
Rs.800. Compute the probability of employees with monthly income i) more than
Rs.20,000 ii) lies between Rs.16,000 and Rs.17,000. (A)
The weekly wages of workers are normally distributed with mean Rs.3000 and S.D. Rs.500.
Calculate the probability of workers whose weekly wages will be i) more than Rs.3400
ii) between Rs.2500 and Rs.3500. (A)
The weekly wages of workers are normally distributed with mean Rs.3000 and S.D. Rs.500.
Find the probability of workers whose weekly wages will be i) more than Rs.2500
ii) between Rs.2600 and Rs.3200. (V)
The mean 1.Q. of a large number of children of age fourteen is 95 and the S.D. is 5.
Assuming that I.Q. follows normal distribution, find the i) percentage of the children with
[.Q. under 85. ii) proportion of the children with I.Q. above 90. (S)
The weights of 1000 students are normally distributed with mean 55 kg and S.D. 2 kg.
Calculate the number of students with weight between 57 kg and 60 kg. (A)
Heights of 2000 soldiers are normally distributed with mean 175 cm and variance 16 cm®.
Find the number of soldiers with height between 173 cm and 177 cm. (V)
Heights of 360 children are normally distributed with mean 120 cm. and variance 4 cm®.
Find the number of children having height i) greater than 118 cm. ii) less than 124 cm. (A)
The weights of 1000 youths are normally distributed with mean 60 kg and S.D. 4 kg. Find
the number of youths with weight i) more than 56 kg. ii) less than 68 kg. (V)
The weights of 500 persons are normally distributed with mean 60 kg and S.D. 5 kg. Find
the number of persons with weight between 62 kg and 70 kg. (V)
The weights of 500 persons are normally distributed with mean 60 kg and S.D. 5kg. Find
the number of persons with weight i) more than 68 kg ii) less than 55 kg. (V)
Height of a group of 500 candidates who attended the army selection camp is normally
distributed with mean 170cm and S.D. 5cm. Minimum eligible height for army selection is
175cm.How many candidates from above group are eligible? (S)
Height of a group of candidates who attended the army selection camp is normally
distributed with mean 170cm and S.D. 3.9cm. Minimum eligible height for army selection is
175cm. Show that 10% of the above group is eligible. (S)
The daily wages of workers are normally distributed with mean Rs.500 and S.D. Rs.50.
i) Find the probability of workers whose daily wages will be between Rs.400 and Rs.600
ii) Show that only 10% of workers have daily wages more than Rs.564. (S)
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Unit VI (a)
Statistical Inference

Section - A
One mark questions:

1. Define parameter. (V)
2. Define statistic. (V)
3. What is parameter space? (K)
4. What is sample space? (K)
5. Define sampling distribution of a statistic. (V)
6. Define standard error. (V)
7. Write the formula of S.E.(i). (V)
8. Write the formula of S.E.(il —;2). (V)
9. Write the formula of S.E. (p). (V)
10. Write the formula of S.E.(p1 - p2), when Py # P,. (V)
11. Write the formula of S.E.(p; - p2), when P1= P,. (V)

12. Alot contains 2% defective items. 40 items chosen from it. Another lot contains 1%
defective items. 60 items chosen from it. Find E (p1-p.). (V)
13. Write a use of standard error. (K)
14. What is statistical inference? (K)
15. Mention a branch of statistical inference. (K)
16. What is meant by estimation? (K)
17. Define an estimator. (V)
18. Define an estimate. (V)
19. Define point estimation. (V)
20. Define interval estimation. (V)
21. Define confidence interval. (V)
22. What are confidence limits? (K)
23. What is confidence coefficient? (K)
24. Define statistical hypothesis. (V)
25. Give an example for statistical hypothesis. (V)
26. Define null hypothesis. (V)
27. Give an example for null hypothesis. (V)
28. Define alternative hypothesis. (V)
29. Give an example for alternative hypothesis. (V)
30. Whatis type | error? (K)
31. What is type Il error? (K)
32. Define size of a test. (V)
33. What is level of significance? (K)
34. Define power of a test. (V)
35. What is critical region? (K)
36. What is critical value? (K)
37. What is two tailed test? (K)
38. What is one tailed test? (K)
39. Define null distribution. (V)
40. Define test statistic. (V)
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Section-B
Two mark questions:

41. Define parameter and statistic. (V)
42. Given =9 cm?and n = 36, calculate standard error of sample mean. (A)
43. Sizes of two samples are 50 and 100. Population standard deviations are 20 and 10.
Compute S.E.(il —;2). (A)
44. I1f P=0.02 and n = 64, then find S.E(p). (V)
45. If P=0.1and n =100, then find S.E(p). (V)
46. A lot contains 2% defective items. 40 items chosen from it. Another lot contains 1%
defective items. 60 items chosen from it. Find S.E.(p: - p2). (V)
47. For the following data, Find S.E.(p1 - p2). (V)
Sample sizes 100 100
Population proportions 0.2 0.1
48. Write two uses of standard error. (K)
49. Mention two branches of statistical inference. (K)
50. Mention two types of estimation. (K)
51. What are point and interval estimations? (K)
52. What is statistical hypothesis? Give an example. (V)
53. What is null hypothesis? Give an example. (V)
54. What is alternative hypothesis? Give an example. (V)
55. Define type | and type Il errors. (V)
56. Define size of a test and power of a test. (V)
57. What are one tailed and two tailed tests? (K)
Unit VI (b)
Large Sample Tests
Section - A
One mark questions:
58. Write an alternative hypothesis for null hypothesis: p=p,. (K)
Section - B
Two mark questions:
59. Given x=203 gm, u =200gm, ¢ =10 gm and n = 64, calculate test statistic Z. (A)
60. If (il —iz) =2.6 and S.E.(il —iz) = 1.3, find test statistic Z. (U)
Section — C/E

Five mark questions:

61. A sample of 100 students is chosen from a large group of students. The average height of
these students is 162 cm and standard deviation is 8 cm. At 5% level of significance can we
reasonably assume that the average height of large group of students is 160 cm? (A)

62. A random sample of 400 tins of Vanaspati has mean weight 4.96 kg and standard deviation
0.4 kg. Test at 1% level of significance that the average weight of tins of Vanaspati is 5 kg?

(A)
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It is required to test whether those who practice Yoga have average blood sugar less than
120 mg/dl. A sample consisting of 36 persons who practice Yoga is observed. If their mean
blood sugar is 118.5 mg/dl and variance is 9 mg®/dl. At 1% level of significance what would
you conclude? (K)
The average weekly sales of the chocobars in candy stores were 150 bars. After advertising
campaign the average weekly sales in 64 stores for a typical week increased to 153 bars
and standard deviation 10 bars. Is the advertisement campaign successful? (Use o = 0.01)
(K)
A sample of 100 students is taken from a college. If the mean and S.D. of their weights are
51 kg and 5 kg respectively, test at 1% level of significance that the average weight of
college students is 50 kg. (A)
A machine is designed to fill 500 ml of milk to polythene bags. A randomly selected 100
milk bags filled by this machine are inspected. The mean is found to be 499 mland S. D. is 5
ml. Is the machine functioning properly at 5% level of significance? (K)
A random sample of 64 children is taken from a school. The average weight of the children
is 29 kg and standard deviation is 5 kg. Can we assume that the average weight of the
school children is less than 30 kg? (Use o = 0.05) (A)
A company manufactures car tyres. Their average life is 40,000 kilometres and standard
deviation 5,000 kilometres. A change in the production process is believed to result in a
better product. A test sample of 100 new tyres has mean life of 41,000 kilometres. Can you
conclude at 5% L.O.S. that the new product gives better result? (A)
A specified brand of automobile tyre is known to have average life of 10,000 km with a S.D.
of 500 km. A random sample of 36 tyres, when tested resulted in the average life of 9,800
km. At 1% level of significance what is your conclusion regarding average life of tyres?(U)
A random sample of 225 cans containing baby food has mean weight 998 gm and S. D. 15
gm. Test whether the mean contents of the cans be considered as 1 kg. Use 1% L.O.S. (A)
On 60 different days the number of passengers in a bus was noted. The mean and S. D. of
the number of passengers was found to be 40 and 5 respectively. At 5% level of
significance, test the hypothesis that the average number of passengers in the bus is more

than 38. (A)
From the following data test whether mean daily wages of workers of Factory-A and
Factory-B are equal. Use 1% L.O.S. (A)
Factory | No. of workers | Mean daily wages (in Rs.) | S.D. (in Rs.)
A 200 195 20
B 450 200 30

The mean 1.Q. of 200 randomly selected boys of a college is 90 and that of 128 girls is 88.
Standard deviations of their 1.Q. are 10 and 8 respectively. Test whether there is a
significant difference between average I. Q. of boys and girls at 5% level of significance.

(A)
The mean and variance of heights of 60 randomly selected Punjabis are 178 cm and 9 cm?
respectively. The mean and variance of heights of 40 randomly selected Guajaratis are 176
cm and 16 cm” respectively. Can we conclude that Punjabis are taller than Guajaratis? Use
o =5%. (V)
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76.

77.

78.

79.

80.

81.

82.

83.

84.

For the following data, test whether means differ significantly. Use o = 0.01. (A)
Sample Size Mean S.D.
I 90 52 9
Il 40 54 2

450 boys and 350 girls appeared for Il P.U.C examination. The mean and S.D. of marks
obtained by boys are 53 and 18 respectively. The mean and S.D of marks obtained by girls
are 50 and 14 respectively. Is there any significant difference between mean marks
obtained by boys and girls? (Use o = 0.01) (V)

A random sample of 100 workers from South India shows that their daily mean wage is Rs.
446 with S.D. Rs. 20. A random sample of 150 workers from North India shows that their
daily mean wage is Rs. 450 with S.D. Rs. 30. Test at 1% level of significance that, mean
wages in South India is less than mean wages in North India. (A)

The mean and S.D. of marks obtained by 50 students of college A are 74 and 8 respectively.
The mean and S.D. of marks obtained by 40 students of college B are 78 and 7 respectively.
Is there any significant difference between mean marks of the students of two colleges?
Test at 1% L.O.S. (V)

The mean weight of 50 boys of college A is 58 kg with variance 64 kg’. The mean weight of
40 boys of college B is 54 kg with variance 49 kg®. Can we conclude that boys of college A
and boys of college B have same mean weight? Use 5% level of significance. (A)

A sample of 400 woman shoppers is chosen from market A. Their average weekly
expenditure on food is Rs. 1000 with S.D. of Rs. 40. Another sample of 500 woman
shoppers is chosen from market B. Their average weekly expenditure on food is Rs. 992
with S.D. of Rs. 50. Test at 5% level of significance that the average weekly expenditure on

food is same. (A)
Intelligence test given to groups of boys and girls gave the following information:
Mean S.D. Size
Boys 70 12 100
Girls 74 10 50
Is the difference in the mean scores of boys and girls statistically significant? Use 5% L.O.S.
(V)
For the following data, test whether means differ significantly. Use o =0.01 (V)
Sample Size Mean S.D.
I 40 70 8
Il 60 66 6
Test at 1% level of significance, that average life of bulbs manufactured by Firm-A is less
than Firm-B. (A)
Firm Size Average life Variance
A 32 1300 hours 64 hours®
B 50 1305 hours | 100 hours®

Following is data regarding mean weights of randomly selected boys and girls of P.U.C. Test
whether, mean weight of boys is greater than mean weight of girls. (Use a=0.05)  (A)

Sample Boys Girls
Size 64 48
Mean 63 kg 60 kg

S.D 8 kg 12 kg
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86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Intelligence test given to groups of boys and girls gave the following information:

Mean S.D. Size
Boys 74 12 100
Girls 70 10 50

Is the difference in mean score of boys and girls statistically significant? Use 1% L.0.S (A)
In a sample of 400 people from Kerala 180 are coffee drinkers and the rest are tea drinkers.
Can we assume that both coffee and tea are equally popular in the state? Use 5% level of
significance. (V)
A campus bulletin claims that only 36% of all college students visit the library in a week. A
sample of 225 college students showed that 90 of them had visited the library. Can we
accept the bulletin claim? (Use 1% L.O.S) (A)
From a random sample of 100 students from PUC, 13 students were found wearing
spectacles. Can we conclude that propotion of students wearing spectacles is more than
0.1? Use a.=0.05. (V)
A coin is tossed 400 times and head turns up 220 times. Can we conclude that the coin is
unbiased? Use a = 0.05. (A)
In a city, out of 900 men 486 were smokers. Does this information indicate that the
majority of men in the city are smokers? Use 1% L.O.S. (V)
A manufacturer claims that less than 2% of his products are defective. A retailer buys a
batch of 1000 articles from the manufacturer and finds that 10 are defective. Test at 5%
level of significance that, whether the manufacturer’s claim is justifiable. (A)
A stock broker claims that he can predict with 75% accuracy whether a stock market value
will rise or fall during the coming month. In a sample of 50 predictions he is correct in 35.
Does this evidence supports broker’s claim at 5% level of significance? (V)
The manufacturer of surgical instruments claims that less than 1% of the instruments he
supplied to a certain hospital are faulty. A sample of 300 instruments revealed that 6 were
faulty. Test his claim at 1% level of significance. (A)
In a random sample of 1000 persons from a large population, 470 are women. Can we
conclude that men and women are in the equal ratio in the population? (Use a= 0.05).
(V)
In an election the leaders of a party contend that they would secure more than 36% of
votes. A pre-poll survey of 400 voters revealed that the percentage is 42. Does the survey
support the leader’s claim? (Use 1% L.0O.S) (A)
In a random sample of 100 Il PUC Statistics students 9 secured distinctions. At 5% level of
significance, can we conclude that 10% of Il PUC Statistics students secured distinctions?
(V)
A stock broker claims that he can predict with 80% accuracy whether a stock market value
will rise or fall during the coming month. In a sample of 40 predictions, 28 are correct.
Does this evidence supports broker’s claim at 1% level of significance? (V)
The manufacturer of surgical instruments claims that less than 2% of the instruments he
supplied to a certain hospital are faulty. A sample of 400 instruments revealed that 12
were faulty. Test his claim at 5% level of significance. (A)
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103.

104.

105.

106.

107.

108.

In a random sample of 80 persons from town A, 30 are found to be consumers of wheat. In
a random sample of 40 persons from town B, 18 are found to be consumers of wheat. Does
this data reveal a significant difference between proportion of wheat consumers in town A
and town B? Use 5% L.O.S. (V)

In an institution, out of 500 students who took S.S.L.C. examination, 460 passed and out of
400 students who took P.U.C. examination, 350 passed. At 1% level of significance, can it
be concluded that S.S.L.C. students have performed better than P.U.C. students? (V)

A machine produced 26 defective articles among 250. Another machine produced 4
defective articles among 50. Test whether there is any significant difference between
population proportions. Use 5% level of significance. (A)

Among 400 students randomly selected from college A, 72% of students passed. Among
200 students randomly selected from college B, 66% of students passed. Can it be
concluded that performance of college A is better than performance of college B? Use 5%
level of significance. (V)

In a random sample of 120 people from a city in the year 2011 revealed that 96 were
cricket match viewers. In another random sample of 100 people from same city in the year
2013 revealed that 90 were cricket match viewers. Examine whether there is a significant
increase in the proportion of cricket match viewers. Use 1% level of significance. (A)

Among randomly selected 100 students of college A, 66 were passed. Among randomly
selected 200 students of college B, 144 were passed. Test whether passing proportion is
same in both the colleges. Use 5% L.O.S. (V)

Among 80 randomly selected persons from district A, 36 are interested in viewing hockey
match. Among 40 randomly selected persons from district B, 12 are interested in viewing
hockey match. Test at 5% level of significance that, the proportion of viewers in district A is

more than district B. (A)
From the following data test whether, the difference between population proportions is
significant at 5% level of significance. (V)
Sample I Il
Size 200 100

Proportion | 0.28 0.34
From the following data test whether, the difference between population proportions is

significant at 1% level of significance. (V)
Sample I Il
Size 100 400

Proportion | 0.02 0.01
From the following data test whether, the difference between population proportions is

significant at 5% level of significance. (V)
Sample I Il
Size 200 100

Proportion | 0.12 0.09
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Unit VI (c)

t- Tests
Section - A
One mark questions:
109. Write an application of t-test. (K)
Section - B
Two mark questions:
110. Write two applications of t-test. (K)
111. Write down the t-test statistic and degrees of freedom in case of test for mean. (K)
112. Given, X=53 gm, u =50gm, s=5gmandn =17, calculate test statistic t. (A)
113. Write down the t-test statistic and degrees of freedom in case of test for equality of means
of two independent samples. (K)
114. Write down the test statistic and degrees of freedom of paired t-test. (K)
115. In paired t-test, if n =5, d =3 and sq = 2, then what would be the value of test statistic t?

(K)
Section — C/E

Five mark questions:

116.

117.

118.

119.

120.

121.

122.

123.

The length of 10 samples of cotton taken from a population has mean length of 48cm and
S.D. 3cm. Test whether the mean length of the population can be taken as 50cm? Use 5%
level of significance. (A)

It is required to test whether those who practice yoga have average blood sugar less than
120 mg/dl. A sample consisting of 17 persons who practice yoga is observed. If their mean
blood sugar is 108 mg/dl and S.D. is 8 mg/dl. What would you conclude? Use 5% level of
significance. (V)

The mean weekly sales of the chocobar in candy stores were 146.3 bars. After advertising
campaign the mean weekly sales in 22 stores for a typical week increased to 153.7 bars and
showed S.D. of 17.2 bars. Was the advertisement campaign successful? Use a=5% (A)

A random sample of size 20 is taken from normal population gives a sample mean 42 and
standard deviation 6. Test the hypothesis that the population mean is 44. Use o= 5%. (U)

A company has been producing steel tubes with mean inner diameter of 2 cm. A sample of
10 tubes gives a mean inner diameter of 2.01 cm and a variance of 0.004 cm?. Is the
company meeting the specification? Use o=5% (K)

A manufacturer is making axle with diameters 0.7". A random sample of 10 axles shows a
mean diameter of 0.742" with S.D of 0.04". Test whether manufacturer is meeting the
specification. Use o = 5%. (V)

The mean weekly sale of ice-cream bars was 140 bars. After an advertising campaign the
mean weekly sale in 26 shops for a typical week increased to 150 and showed a S.D. 20. Is
this evidence indicates that the advertising campaign successful? Use o = 1%. (A)

A soap manufacturing company was distributing a particular brand of soap through a large
number of retail shops. Before a heavy advertisement campaign, the mean sale per week
per shop was 140 dozens. After the campaign a sample of 26 shops was taken and mean
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125.

126.

127.

128.

129.

130.

131.

132.

sales was found to be 147 dozens with standard deviation 16 dozens. Is advertisement
effective? Use o = 5%. (K)

A survey in a locality revealed that on an average 180 persons read a particular newspaper.
But the newspaper agent felt that it is more than 180. He conducted a survey in 10
localities and it was found that on an average 185 persons read that newspaper with S.D 6.

Conduct the test at 1% level of significance (V)
The weights of 5 students of a college are 45, 47, 48, 49 and 51kg. Test whether the
average weight of the students of the college is 50kg. Use a=5% (A)

Five students are selected at random from a college and their heights are found to be 149,
151, 152, 153 and 155cm. Test at 5% level of significance that the average height of the
students of the college is 150 cm. (A)

A random sample of size 16 has mean 53. The sum of the squared deviations taken from
mean is 150. Can this sample be regarded as taken from the population having mean 56?
Use o= 0.01. (V)
Mean and S.D. of heights of persons of two localities gave the following results.

Locality A Locality B
Sample size 12 8
Mean (cm) 175.3 177.7
S.D.(cm) 4.2 3.7
Can we conclude at 5% L.O.S. that the population of locality A on an average is shorter than
locality B? (A)
For the following data test whether mean weight of group-I is greater than group-Il (use
k=1.81) (V)
Group-I| Group-ll
Sample size 7 5
Mean (kg) 50 48
Variance(kg?) 5 3
The marks obtained by two groups of students in a statistics test are given below:
Group A Group B
No. of students 15 11
Mean marks 42 38
S.D. marks 10 15
On the basis of above data, can it be concluded that there is a significant difference in the
mean marks obtained by the two groups? Use a = 5%. (A)
For the following data examine whether the means differ significantly? Use o = 5%. (U)
Sample I Il
Size 12 7
Mean 57.2 52.3
S.D. 3.41 3.62

The average weight of 6 randomly selected women is 68 kg and that of 10 randomly
selected men is 67.8 kg. Their variances of weights are 12 kg” and 17 kg’ respectively. Test
whether the average weight of women is more than men. Take o= 0.01. (A)
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134.

135.

136.

137.

138.

139.

140.

I.Q. of 5 students before and after training is given below:
Student 1 2 3 4 5
Before training | 110 123 120 132 125
After training 120 | 125 | 118 | 136 | 121
Test whether the training improves the I.Q. of students. (Take o= 0.01) (V)

The following data represents the blood pressure of 5 persons before and after performing
dhyana:

Person A B C D E

B.P. Before Dhyana | 90 90 100 88 99
B.P. After Dhyana 88 90 95 90 96
Can we conclude at 5% level of significance that Dhyana reduces blood pressure? (A)

Following is the data regarding the I.Q. of five students before and after treatment of Yoga:
I.Q. Before | 118 | 120 | 116 | 115 | 125
1.Q. After 125 | 118 | 125 | 120 | 130

Is Yoga improves the 1.Q. of students? Use 5% level of significance. (V)
An 1.Q. test was conducted to 5 students before and after training and following data is
obtained.

Student 1 2 3 4 5

I.Q. Before | 121 | 128 | 120 | 118 | 125
1.Q. After 125 | 132 | 110 | 120 | 127
Test whether there is any significant difference between average 1.Q. before and after
training. (Take o= 0.01). (A)

Five students were given intensive coaching and tests were conducted before and after

coaching. The scores of the tests are given below. Do the scores after coaching show an
improvement? (Use o= 0.05). (V)
Student No 1 2 3 4 5
Marks before coaching | 50 | 42 | 51 | 26 | 35
Marks after coaching | 62 | 40 | 61 | 35 | 40
In geometry, first test was conducted to five boys of a school. They were given a month

tuition and second test was held at the end of it. The scores of the tests are given below.
Test whether the tuition was benefited the students. (Use o= 0.05). (A)
Boys 1 2 3 4 5
Marks (I Test) | 23 | 20 | 19 | 21 | 18
Marks (Il Test) | 24 | 18 | 21 | 18 | 20
A certain drug administered to 10 patients resulted in the following change in blood

pressure:
-5,2,-1,-3,0,-2,1,5,0,-4

Can it be concluded that the drug will decrease the blood pressure? Use o = 0.05. (V)
Ten hyper tension patients, to whom a certain drug was administered, change in blood
pressure are as follows:

-7,3,-1,4,-3,5,-6,-4,1, -2

Can it be concluded that the drug will decrease the blood pressure? Use o= 0.05. (V)
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Section-D

Ten mark questions:

141.

142.

143.

144.
145.
146.

147.
148.

149.
150.

151.
152.
153.

154.

155.

A group of 5 students weigh 54, 58, 60, 62, 66 kg and another group of 7 students weigh
56, 58, 60, 62, 64, 66, 68 kg. Test whether the mean weight of first group is less than
second group. Use o= 5%. (V)
The heights of 5 randomly chosen sailors are: 68", 70", 71", 72" and 74". The heights of 7
randomly chosen soldiers are: 67", 68", 69", 70", 71", 72" and 73". Do these figures show
that soldiers are on an average shorter than sailors? Use o= 5%. (V)
Two different types of drugs A and B were tried on certain patients for increasing weight. 5
persons were given drug A and 7 persons were given drug B. The increase in weight in
pounds is given below.

Drug A 13| 7 |11 | 9 | 10
DrugB |10 4 |7 | 9|6 ]| 8] 5]

Do the two drugs differ significantly with regard to their effect in increasing weight? Test at

5% L.O.S. (U)

Unit VI (d)

Chi-square Tests
Section - A
One mark questions:

Mention an application of y?- test. (K)
Write the degrees of freedom in testing of population variance for a sample of size n. (K)
For the y?- test, what is the condition for expected frequency? (K)
When do you pool the expected frequencies in testing of goodness of fit? (K)
What is the value of degrees of freedom in testing of independence of attributes
in 2x 2 contingency table? (K)

Section - B

Two mark questions:
Mention two applications of y° - test. (K)
Write the y? - test statistic with degrees of freedom in testing of population variance for a
sample of size n. (K)
Write the y? - test statistic with degrees of freedom in testing of goodness of fit. (K)
Mention two conditions for applying y? - test of goodness of fit. (K)
Ina - test for goodness of fit, if there are 6 observations in which one parameter is
estimated, then find the value of degrees of freedom of test statistic. (V)
Write the y? - test statistic with degrees of freedom in testing of independence of
attributes in 2 x 2 contingency table. (K)
Write two conditions for applying % - test of independence of attribute. (K)
Section — C/E

Five marks questions:

156.

A normal variate has variance 8. Twenty sample observations of the variate have variance
9. Test at 1% level of significance whether the population variance is 8. (A)
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158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

A normal variate has variance 81. Twenty one random observations of the variate have
variance 100. Test at 1% level of significance whether the sample variance differs
significantly from the population variance. (V)
The standard deviation of production of paddy is assumed to be 10.6 tons. A sample of 20
acres showed that the standard deviation is 8.3 tons. Test at 1% level of significance
whether the standard deviation of production of paddy is less than 10.6 tons. (A)
A random sample of size 25 taken from a population gives the sample standard deviation
8.5. Test the hypothesis that the population standard deviation (o) is 10. Use o= 0.05.
(V)
A manufacturer claims that the life time of batteries produced by the factory has variance
4000 hours®. To test this, a sample of 18 batteries were tested and found the variance of
6000 hours®. Test the manufacturer’s claim at o = 0.05. (A)
Test the hypothesis ¢ =5, given that sample standard deviation is 6 for a random sample
of size 25 from a normal population. Use o =0.05. (V)
The variance of the height of 20 SSLC students is 4 cm®. Test at 1% level of significance that
the variance of height of SSLC students is more than 3 cm”. (A)
Following are the points scored by five students in a competition:
1,13,9,5,7

Test at 5% level of significance that the population variance is more than 15. (V)
The tensile strength of 8 rods were 8, 3, 12, 14, 7, 13, 9 and 6 tons. Test the hypothesis that
the standard deviation is more than 2 tons. Use 5% L.O.S. (A)

Weights in kg. of 10 students are given below:

38, 40, 45, 53,47, 43,55, 48, 52, 49

Can we say that variance of the distribution of weights is equal to 20 kg*? Use 5% L.O.S. (U)
Weights of 10 students are given below:

Weight (in kg) : 32, 48, 50, 47, 49, 55, 46, 51, 46, 50.

Can you conclude that standard deviation of the distribution of weights of students is 4 kg?
Use 1% L.O.S. (A)
Binomial distribution is fitted to an observed frequency distribution after estimating ‘p’
from the observed data. The observed and the expected frequencies are given below.

X 0 1 2 3 4 5
O 14 56 110 88 40 12
E; 10 50 100 | 100 50 10
Test whether B.D. is a good fit. Use o= 0.05. (S)
From the following data, test whether the Poisson distribution is a good fit. The values are

tabulated after estimating the parameter. Use o= 0.01. (S)
O 46 29 12 7 4 2
E; 37 37 18 6 2 0
70 accidents that have occurred in a state in a week are tabulated as follows:
Day Sun | Mon | Tue | Wed | Thu | Fri Sat
Accidents 7 8 11 12 5 13 14
Test whether accidents occur uniformly throughout the week. (k, = 16.81) (A)
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171.

172.

173.

174.

175.

176.

177.

178.

In 120 throws of a die, the following distribution of faces was obtained.

Faces 1 2 3 4 5 6 | Total
Frequency | 30 25 18 10 22 15 120
Test at 5% level of significance that the die is unbiased. (V)

A die is thrown 120 times and the results are as follows.
Face of die 1 2 3 4 5 6
Frequency 12 18 20 32 20 18
At 5% level of significance, test whether the die is fair. (A)
Among 64 offspring of certain cross breed of guinea pigs, 34 were red, 10 were black and
20 were white. According to genetic model, these numbers should be in the ratioof 9: 3 :
4. Are the data consistent with model at the 5% level of significance? (V)

A sample analysis of examination results of 500 students was made. It was found that 220
students had failed, 170 had secured 3rd class, 90 were placed in 2nd class and 20 got 1st
class. Do these figures commensurate with the general examination result which is in the

ratio of 4 : 3 :2 : 1 for various categories respectively. (V)
The following is the data regarding family condition and examination result of 100
students. Test whether family conditions and results are independent. (k, = 6.63) (A)
Family Examination Result
Condition Pass Fail
Good 30 10
Bad 20 40
From the following data, test whether ‘education’ and ‘employment’ are independent at
1% level of significance. (V)
Education Employment
Employed | Unemployed
Educated 20 25
Uneducated 15 40
From the following data test whether the attributes ‘literacy’ and ‘smoking’ are
independent. Use 5% level of significance. (A)
Literates [lliterates
Smokers 7 18
Non-smokers 13 12

An opinion poll was conducted to find the reaction to a proposed civic reform in 100
members of each of the two political parties. The information is tabulated below.

Party Favourable | Unfavourable
A 40 60
B 50 50
Test whether political parties and the reaction to a proposed civic reform are independent.
(V)
From the following data test whether the examination result depends on special coaching.
Use 1% level of significance. (A)
Special Examination Result
coaching Pass Fail
Taken 210 90
Not taken 60 40
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179.

180.

181.

182.

183.

Consider the following 2x 2 contingency table. Test whether X and Y are independent at

1% level of significance. (V)
X
y X1 X2
Y, 6 24
Y1 14 16

40 students of college A and 80 students of college B are appeared for an examination. The
results are as follows.

Examination Result
College ;
Pass Fail
A 26 14
B 60 20
Is result depends on college? Use o= 0.05 (A)

In an experiment of immunization of cattle for tuberculosis, the following results were
obtained.

Vaccine Affected Unaffected
Inoculated 12 26
Non-inoculated 16 6
Test whether the vaccine is effective in controlling tuberculosis. Use o= 0.01. (V)

Of the 500 workers in a factory exposed to an epidemic, 350 were attacked, 200 had been
inoculated and of these 100 were attacked. Test whether inoculation and attack of
epidemic are independent. Use o= 0.05 (S)
In a survey of 200 boys 75 were intelligent. Among intelligent boys 40 had skilled fathers.
While 85 of the unintelligent boys had unskilled fathers. Do these figures support the
hypothesis that skilled fathers have intelligent boys? Use o= 0.05 (S)

Section—-D

Ten mark questions:

184.

185.

186.

Fit a binominal distribution to the following data and test for goodness of fit. Use o = 5%.
(A)

Number of defective balloons 0 1 2 3 4
Number of packets 6 12 22 24 16
Records of 800 families about the number of male births in a family of four children are

given below:

Male births 0 1 2 3 4

No. of families | 46 | 194 | 270 | 230 | 60
Test the hypothesis that male and female births are equally likely at 5% level of
significance. (V)
Four coins are tossed 100 times and the following distribution is obtained:
No. of Heads (x) 0 1 2 3 4
No. of Tosses (f) 8 32 33 22 5
Fit a binomial distribution when nature of the coin is not known. Test for goodness of fit at
5% L.O.S. (A)
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187.

188.

189.

190.

191.

Five coins are tossed 256 times and the following distribution is obtained.
No. of heads 0 1 2 3 4 5
No. of tosses 35 | 39 | 45 | 62 | 50 | 25
Fit a binomial distribution when nature of the coin is not known. Test for goodness of fit at

1% level of significance. (V)
The following mistakes per page were observed in a book.
No. of mistakes per page 0 1 2 3 4 and more
No. of pages 68 37 10 5 0
Fit a Poisson distribution to the data and test the goodness of fit. Use o = 5%. (A)
Following is the data regarding number of mistakes per page found in a book. Fit a Poisson
distribution. Test at 5% L.O.S. that it is a good fit. (V)
No. of mistakes per page 0 1 2 3 4 5 and more
No. of pages 31 34 21 12 2 0
The following data shows the number of mistakes per page in a book containing 100 pages.
No. of mistakes per page 0 1 2 3 4 and more
No. of pages 20 45 30 5 0
Fit a Poisson distribution to the data and show that the distribution is not good fit. Use o =
5%. (S)
Fit a Poisson distribution to the following data and test whether the distribution is a good
fit. Use 5% L.O.S. (A)

X 0 1 2 3 4
f 46 29 12 7 4

Unit VII
Statistical Quality Control
Section - A
One mark questions:
1. Define Statistical Quality Control. (V)
2. Mention a type of cause for variation in a manufacturing process. (K)
3. What are chance causes? (K)
4. What are assignable causes? (K)
5. Which type of cause of variation is detected by SQC? (K)
6. Which cause of variation cannot be detected by SQC? (K)
7. Mention an advantage of SQC. (K)
8. What do you mean by process control? (K)
9. What do you mean by product control? (K)
10. What is a defect in SQC? (K)
11. Give an example for defect. (V)
12. What are defectives in SQC? (K)
13. Give an example for defectives. (V)
14. What is a control chart? (K)
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15. What is upper control limit? (K)

16. What is lower control limit? (K)
17. Mention different types of control charts. (K)
18. Name control charts for variables. (K)
19. Name control charts for attributes. (K)
20. Name the control chart used for number of defectives. (K)
21. Name the control chart used for number of defects per unit. (K)

22. InX-chart if one of the sample mean lies outside the control limits, what would
you conclude? (S)
23. Ina control chart if one point lies outside the control lines, what is your inference?  (S)

24. Define acceptance sampling. (V)

25. Write an advantage of acceptance sampling. (K)

26. Write a disadvantage of acceptance sampling. (K)
Section - B

Two mark questions:

27. Mention two types of causes for variation in a manufacturing process. (K)
28. What are chance and assignable causes? (K)
29. Mention two advantages of SQC. (K)
30. What do you mean by product control and process control? (K)
31. In SQC define variable and attribute. (V)
32. InSQC what is a defect? Give an example. (V)
33. In SQC what are defectives? Give an example. (V)
34. In SQC what are defect and defectives? (K)
35. Give one example each for defect and defectives. (V)
36. Name the control charts for variables and attribute. (K)

37. Write the upper and lower control limits for X - chart, when standards are known.  (U)

38. Compute upper control limit for X - chart when Xl = 40, sl =6and A = 1.342. (A)
39. Write the upper and lower control limits for X - chart, when standards are not known.
(V)
40. If X = 40, R =2.5 and A,= 0.577, find lower control limit of X - chart. (V)
41. Write the upper and lower control limits for R-chart when standards are known. (V)
42. If s1=4and n = 5, find average quality level [C.L.] of R-chart. (V)
43. Write the upper and lower control limits for R-chart when standards are not known. (U)
44. If R =2.5 and n = 4, find upper control limit of R-chart. (V)
45. Write the upper and lower control limits for d-chart when standards are known. (V)
46. IfP'=0.1and n = 100, calculate U.C.L. for d-chart. (A)

47. Write the upper and lower control limits for d-chart when standards are not known. (U)
48. Write the upper and lower control limits for c-chart when standards are known. (V)
49. Write the upper and lower control limits for c-chart when standards are not known. (U)
50. In a floor mat manufacturing company, the average number of defects per square meter of
floor mat is known to be 4. Find the upper control limit for the number of defects.  (U)
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51.
52.
53.

If ¢ =2, find U.C.L. for ¢ - chart. (V)
Write two advantages of acceptance sampling. (K)
Write relative merits and demerits of single sampling plan and double sampling plan. (K)

Section - C

Five mark questions:

54.

55.

56.

57.

58.

59.

60.

61.
62.
63.
64.

65.
66.

67.

68.

A drilling machine is set to dig holes with a mean diameter of 15mm and a standard

deviation of 0.2mm. Find the control limits for mean, for samples of size 5 each. (V)
If X = 4.5, 51 = 1.5 for samples of size n = 4, compute control limits of X - chart. (A)
If X = 40, R =2.5 for samples of size n = 5, compute control limits of X- chart. (A)

The measurement of 8 sub groups of samples of size 4 each gave the following results:

X =33.3and R = 8.2. Write down the control limits for X -chart. (V)
For the following data, find control limits of X -chart. (Given, A,=0.729) (V)
Sub-group 1 2 3 4 5 6 7 8 | Total
Mean 52 | 48 | 53 | 49 | 50 | 48 | 53 | 47 | 400
Range 10 | 11 8 12 9 10 9 11 80
For the following data, find control limits of X-chart. (Given, A, = 0.729) (V)
Sub-group 1 2 3 4 5 6
Mean 52 | 49 | 53 | 48 | 51 | 47
Range 4 6 5 7 3 5
For the following data, find control limits of X-chart. (Given, A, = 0.577) (V)
Sub-group 1 2 3 4 5 6
Mean 49 | 52 | 53 | 51 | 47 | 48
Range 3 5 7 6 4 5

Given,n=4and R;: 14, 8, 11,9, 6 and 12. Find the control limits of R-chart. (V)
Given,n=5andR;: 6, 3, 8,4, 1, 2,5and 7. Find the control limits of R-chart. (V)
If P! =0.02 and n = 100, calculate the control limits of np -chart. (A)
In a fish net manufacturing process, the proportion defectives pI = 0.01. If the process

is based on samples of size 100 each, find the control limits of np-chart. (V)
Calculate the control limits for d-chart given p = 0.05 and sample size 50. (A)

In a mobile phone manufacturing plant, a production manager has inspected a sample of
25 phone sets at regular intervals. If the average fraction defective is 5=0.02, write down

the control limits for number of defectives. (V)
Ten samples of 100 P.V.C. pipes manufactured by a firm are inspected for the number of
defectives. The number of defective pipes is noted as: 2, 1, 3, 0, 2, 2, 4, 4, 5, 6. Calculate
the control limits for np-chart. (A)

A company manufactures flooring tiles. Samples of 100 tiles each are drawn at regular
intervals. The number of defective tiles is given below.

Sample no. 1123 1|45 6 | 7| 8|9 |10
No. of defective tiles | 2 3 1 0 4 2 4 2 6 4
Obtain the control limits for the above data. (S)
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69.

70.

71.

72.

73.

74.

75.

In a floor mat manufacturing company, the average number of defects per square meter is
known to be 4. Determine the control limits for the number of defects. (A)
In a printing industry at regular intervals, cloth is inspected for defects in printing. If on an
average 0.5 defects are expected per square meter, obtain suitable control limits. (A)
One meter of cloth was inspected for weaving defects. Total number of defects for 10 such
samples was 24. Find the control limits for defects. (V)
During an examination of equal length of cloth, the following are the number of defects
observed as: 4,5, 6,6, 3, 2,6, 7, 3, 4. Calculate control limits for suitable control chart. (S)
Twenty pieces of cloth out of different rolls contained respectively 1, 4, 3, 2,5, 4,6, 7, 2, 3,

2,5,7,6,4,5,1, 2, 3, 8 imperfections. Find control limits for c - chart. (V)
For the following data construct R- chart and draw your inference.
(Given, D3 =0, Ds=2.115and R = 4) (S)

Sub-group 1 2 3 4 5 6 7
Range 4 5 5 3 6 2 4 3
OR
(For visually challenged students only)

Explain single sampling plan.
In a textile mill, cloth is inspected at regular intervals for weaving defects. The results are
recorded as below.

Sample number 1 2 13|45 6 | 7| 8
Defects/sg. metre 2100|2511
If on an average 1 defect is expected per square meter, draw c-chart and hence write your

conclusion. (S)
OR

(For visually challenged students only)

Explain double sampling plan.

Unit VIII
Operations Research (O.R)
Section -A
One mark questions:
1. Write a scope of Operations Research. (K)
Section - B
Two mark questions
2. Define Operations Research. (V)
3. Write two scope of operations research. (K)
4. Mention two areas where the economic operations research can be applied. (K)

(a) Linear Programming Problem (L.P.P)
Section - A

One mark questions:

5.

Define linear programming problem. (V)
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© 0 N o

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

In L.P.P define decision variables. (V)

In L.P.P define objective function. (V)
In L.P.P define solution. (V)
In L.P.P define feasible solution. (V)
In L.P.P define optimal solution. (V)
In L.P.P is an optimal solution always a feasible solution? (K)
Mention a method of solving Linear Programming Problem. (K)
When an L.P.P is said to have unique solution? (K)
When an L.P.P is said to have multiple solutions? (K)
When an L.P.P is said to have unbounded solution? (K)
When an L.P.P is said to have no solution? (K)
In graphical method why feasible solution of L.P.P lies in the first quadrant? (K)
Section - B
Two mark questions:
Give the general form of L.P.P. in matrix notation. (K)
Mention two methods of solving Linear Programming Problem. (K)
In which quadrant the feasible solution of the L.P.P lies in graphical method? Give reason.
(K)
In an L.P.P The objective function is Max Z = 20x + 70y and if feasible solutions are A (0, 8)
and B(12, 5). Find optimal solution. (V)
The objective function and two feasible solutions of an L.P.P are Max Z = 200x + 100y and
A(0,18), B(12,0). Find the optimal solution. (V)
Which of the two feasible solutions (12, 10) and (14, 4) of an L.P.P maximizes the objective
function Z = 5x + 4y? (K)
Which of the two feasible solutions (10, 12) and (14, 8) of an L.P.P Minimizes the objective
function. Min. Z = 10x + 20y? (K)
Consider the LPP: Max. Z = 3x + 5y (V)
s.t.x+2y<9
x<3
andx,y> 0

If x=-1andy = 5is a solution to L.P.P. Is it a feasible solution? Give reason.

Section — C/E

Five mark questions:

26.

27.

A resourceful home decorator manufactures two types of lamps A and B. Both the lamps
go through two technicians, a cutter and a finisher. Lamp A requires two hours of cutter’s
time and one hour of finisher’s time. Lamp B requires one hour of cutter’s time and two
hours of finisher’s time. The cutter has 104 hours and finisher has 76 hours of available
time per month. Profit on one lamp of A variety is Rs.10 and B variety is Rs.12. Formulate
the L.P.P. (S)

A firm can produce two types of cloth say, A and B. Three kinds of wool are required for it,
red, green and blue. One unit length of type A cloth needs 2 yards of red wool and 3 yards
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28.

29.

30.

31.

32.

33.

of blue wool; one unit length of type B cloth needs 3 yards of red wool, 2 yards of green
wool and 1 yard of blue wool. If the firm has a stock of 15 yards of red wool, 8 yards of
green wool and 12 yards of blue wool. Profit from unit length of cloth A and B is Rs. 5 and
Rs. 8 respectively. Formulate the L.P.P. (S)
A small manufacturer employs 5 skilled men and 10 semi-skilled men for making a product
in two qualities, a deluxe model and an ordinary model. The production of a deluxe model
requires 2 hours of skilled man and 3 hours of semi-skilled man. The ordinary model
requires 1 hour of skilled man and 2 hours of semi skilled man. According to worker union
rules, no man can work more than 8 hours per day. The profit from each deluxe model is
Rs.10 and that from each ordinary model is Rs.8. Formulate a L.P.P such that the total
profit is maximised. (S)
A tailor gets a profit of Rs.100 from a shirt and Rs.170 from a pant. In a week from available
56 hours, he uses 36 hours for cutting and 20 hours for stitching. For cutting he requires 2
hours for a shirt and 3 hours for a pant. He requires 1 hour for stitching a shirt and 2 hours
for stitching a pant. Formulate the L.P.P. (S)
A manufacturer produces 2 products, A and B which needs two machines P and Q. Product
A requires 6 hours on machine P and 2 hours on machine Q. Product B requires 4 hours on
machine P and 4 hours on machine Q. There are 60 hours of time available on machine P
and 80 hours on machine Q. Profit earned by the manufacturer on selling one unit of
product A is Rs. 20 and one unit of product B is Rs. 12. Formulate the L.P.P. (S)
Solve the following L.P.P graphically: (S)

Max. Z = 40x + 20y

s.t. 2x+ 3y <12

X+y 23
and x,y20
OR
(For visually challenged students only)

Write the procedure of solving an L.P.P by graphical method.

Solve the following L.P.P graphically: (S)
Min. Z = 10x + 5y
s.t.4x+2y <16
2x+ 3y =12
and x,y20
OR
(For visually challenged students only)
Write down the steps in the graphical method of solving L.P.P.
Solve the following L.P.P graphically: (S)
Max. Z = 10x + 15y
s.t.x+y=>10
3x+2y <60
andx,y20
OR
(For visually challenged students only)
Explain graphical method of solving L.P.P.
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34.

35.

36.

37.

38.

Solve the following L.P.P graphically:
Max. Z = 3x+5y
s.t. x+2y <20
y<6
and x,y >0
OR
(For visually challenged students only)

Write the procedure of solving an L.P.P by graphical method.

Solve the following L.P.P graphically:
Min. Z = 5x + 4y
s.t.4x+y =40
2x+3y 2 60
and x,y=0
OR
(For visually challenged students only)

What is an L.P.P? Explain different kinds of solutions.

Solve the following L.P.P graphically:
Max. Z = 3x+5y
s.t. x+y < 150
y< 60
and x,y=>0
OR
(For visually challenged students only)
Explain graphical method of solving L.P.P.
Solve the following L.P.P graphically:
Minimize Z = 10x + 5y
Subjectto 2x +3y 2> 12
4x+ 2y 216
and x>0,y>0
OR
(For visually challenged students only)

Write the procedure of solving an L.P.P by graphical method.

Solve the following L.P.P graphically:
Maximize Z = 100x + 170y
Subjectto 2x+ 3y <36
X+2y<20
and x20,y=20
OR
(For visually challenged students only)

(S)

(S)

(S)

(S)

(S)

A tailor gets a profit of Rs.100 from a shirt and Rs. 170 from a pant. In a week from

available 56 hours, he uses 36 hours for cutting and 20 hours for stitching. For cutting he

requires 2 hours for a shirt and 3 hours for a pant. He requires 1 hour for stitching a shirt

and 2 hours for stitching a pant. Formulate the L.P.P.
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39.

Solve the following L.P.P graphically: (S)
Maximize Z = 20x + 12y
Subjectto 6x + 2y <60
4x + 4y < 80
and x20,y=20
OR
(For visually challenged students only)
A manufacturer produces 2 products, A and B which needs two machines P and Q. Product
A requires 6 hours on machine P and 2 hours on machine Q. Product B requires 4 hours on
machine P and 4 hours on machine Q. There are 60 hours of time available on machine P
and 80 hours on machine Q. Profit earned by the manufacturer on selling one unit of
product A is Rs. 20 and one unit of product B is Rs. 12. Formulate the L.P.P.

(b) Transportation Problem (T.P)

Section - A
One mark questions:
40. InaT.P, define a feasible solution. (V)
41. Define basic feasible solution (BFS) of a T.P. (V)
42. When do you say that a basic feasible solution of T.P is degenerate? (K)
43. When do you say that a basic feasible solution of T.P is non-degenerate? (K)
44. Define optimal solution of a T.P. (V)
45. When T.P is said to be balanced? (K)
46. When a Transportation Problem said to be unbalanced? (K)
47. Write the formula of total cost of T.P. (V)
48. Mention a method of obtaining initial basic feasible solution to a T.P. (K)
Section - B
Two mark questions:
49. Define a transportation problem. (K)
50. What do you mean by degenerate and non-degenerate solutions in T.P? (K)
51. Mention two methods of obtaining initial basic feasible solution for a T.P. (K)
52. Whether the following Transportation problem is balanced? (S)
D D, Ds Availability
0, 2 5 2 180
0, 8 3 7 100
O3 6 2 10 120
Requirement | 150 200 250
53. Verify whether the following solution to a T.P is non-degenerate. (A)
D D, Ds
01 30 10
0, 30
O3 20
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54. Verify whether the following solution to a T.P is non-degenerate. (A)

- - 30 70
65 - - 100
- 50 80
- - 30 70

Section-C/E
Five mark questions:

55. Determine an initial basic feasible solution to the following transportation problem by

NWCR. Compute the transportation cost. (A)
To
Ds D, Dy Supply
0, 2 7 4 5
0, 3 3 1
From 03 5 4 7 7
04 1 6 2 14
Demand 7 9 18
56. Determine an initial basic feasible solution to the following transportation problem by
NWCR. Compute the transportation cost. (A)
To
Ds D, Dy Supply
01 8 4 12 500
From 0, 10 5 6 200
O3 7 5 3 100
Demand | 400 200 200

57. Obtain an initial B.F.S for the following T.P by NWCR. Find the transportation cost.  (U)

To
X v 7 Supply

A 10 11 2 27

From B 9 6 33

C 7 5 38

D 3 14 12 22

Demand 46 44 30
58. For the following T.P, obtain an initial B.F.S by NWCR and show that it is degenerate. (A)
Destination
A B C D &
I 3 4 2 6 35
Origin Il 4 3 3 2 50
1] 6 4 7 9 15
b; 25 45 15 15
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59.

60.

61.

62.

63.

Determine an initial basic feasible solution to the following transportation problem by

NWCR. Compute the transportation cost. Is the solution degenerate? (A)
To I
Availability
Z
A 8 7 3 60
From B 3 9 70
C 11 3 5 80
Requirement 50 80 80 210
Obtain an initial basic feasible solution to the following T.P by NWCR. Compute the
transportation cost. Is the solution to T.P degenerate? (A)
Warehouse L
Availability
D1 D, Ds; Da
01 19 30 50 10 70
Factory 0, 70 30 40 60 90
O3 40 8 70 20 180
Requirement 70 80 50 140

Find an initial basic feasible solution by Matrix Minima Method and compute the total

transportation cost. Is the solution to T.P non degenerate? (A)
To
D: D, Dy Supply
01 8 4 12 500
From 0, 10 5 6 200
O3 7 5 3 100
Demand | 400 200 200

Determine an initial basic feasible solution to the following transportation problem by

Matrix Minima Method and compute the transportation cost. (A)
To
Ds D, Dy Supply

0, 2 7 4 5
0, 3 3 1

From (OF} 5 4 7 7

04 1 6 2 14
Demand 7 9 18

For the following transportation problem, find the initial basic feasible solution by Matrix

Minima Method and obtain the transportation cost. (V)
Ware house S
Availability
I I "
A 15 10 9 350
Factory B 5 8 9 100
C 10 6 4 110
Requirement 80 150 330
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64. Obtain an initial basic feasible solution to the following T.P by Matrix Minima Method.

Compute the transportation cost. (A)
To
A 5 c Supply
I 7 3 4
From Il 2 1 3
1] 3 4 6
Demand 4 1 5
65. For the following T.P, find an initial B.F.S by Matrix Minima Method. Obtain the
transportation cost. (V)
Destination o
Availability
D1 D, Ds; Da
0, 15 14 18 15 300
Origin 0, 17 19 15 10 250
O3 21 25 14 11 150
Requirement | 100 200 150 250

(c) Game Theory

Section - A
One mark questions:
66. Write a property of a competitive game. (K)
67. What is n-person game? (K)
68. What is two-person game? (K)
69. What do you mean by zero-sum game? (K)
70. Define rectangular game. (V)
71. Define strategy in a game. (V)
72. What do you mean by pure strategy in a game? (K)
73. What do you mean by a mixed strategy in a game? (K)
74. In arectangular game, what is meant by pay-off matrix? (K)
75. What is meant by maximin of a game? (K)
76. What is meant by minimax of a game? (K)
77. What is a saddle point? (K)
78. When do you say that a game has saddle point? (K)
79. What do you mean by the value of a game? (K)
80. When the game is said to be fair? (K)
81. If value of the game is -6, is the game fair? (K)
82. In arectangular game, if gain of a player is Rs.3 then what is the loss of the other? (K)
83. If in a game the pay-off at saddle point is 4, what is the value of minimax? (K)
84. Mention a method of solving a rectangular game. (K)
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Section-B

Two mark questions:

85.
86.
87.
88.
89.
90.
91.

92.

93.

94.

Write two properties of a competitive game. (K)
What are pure and mixed strategies in a game? (K)
Explain maximin and minimax of a game. (V)
What is a saddle point? When do you say that a game has saddle point? (K)
What do you mean by the value of a game? When the game is fair? (K)
Mention two methods of solving a rectangular game. (K)
In a rectangular game the pay-off matrix of player A is given below. Write down the

pay-off matrix of player B. (A)
Player B
Bl BZ B3 B4
A £5 3 8 —6j
Player A
A,\5 10 -3 -6
For the following pay-off matrix of player B, write down the pay-off matrix of player A. (K)
Player A
A, A, A

B, (1 -3 5
Player B
B, (2 -4 6

The following is the pay off matrix of player A. Write the pay-off matrix of player B.  (K)
Player B
B, B
A (3 2
Player A A,|5 4
A, 0 -1

2

Using maximin-minimax principle, find the value of game. (V)
Player B
Bl BZ

A (8 5
Player A
A3 2

Section — C/E

Five marks questions:

95.

96.

Two players A and B play a game of tossing coins. If the coins match, then A gets Rs.5 from
B and if the coins do not match, B gets Rs.10 from A. Write down the pay off matrix of A.
Does the game have saddle point? (V)
Players A and B play a game in which each player has 3 coins (Re.1, Rs.5, Rs.10). Each of
them selects a coin without the knowledge of the other. If the sum of values of the coins is
an even number, A wins B’s coin otherwise B wins A’s coin. Write down the pay off matrix

of A. Does the game have saddle point? (V)
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97. For the following pay-off matrix, find the solution using maximin-minimax principle. (U)
PlayerB
B, B, B, B,
A, (10 8 6 20
PlayerA A, |20 12 7 9
A, 3 2 3 2

98. Solve the following game using maximin-minimax principle. Is the game fair? (A)
Company -Y
P Q R
A 3 -1 3
B 2 -1 2
Company -X c 1 0 0

D 2 0 4

99. Pay-off matrix of player A is as follows. Find the solution by maximin-minimax principle.

(V)
Player B
B, B, B; B,
A(-7 0 3 -5
PlayerAA2 72005
Ajl-2 -1 =2 0
Al4e 2 3 6
100. Solve the following game using maximin-minimax principle. (A)
Player B
Bl BZ BS
A, (1 3 1
Player A A, |0 -1 -3
A, \1 5 -1
101. Solve the following game using dominance principle. (A)

Player B

B, B, B; B,

A5 2 1 6

Player AA,[2 1 0 2

A;\7 5 4 5
102. For the following pay-off matrix, find the solution using dominance principle. Is the game
fair? (S)

Player B

B, B, B, B
Al 4 2 0 5
Player AA,|-1 -2 0 -3
A;l-3 1 -3 0

4
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103. Solve the following game using the principle of dominance. (A)
Player B

B, B, By B,

Al 2 0 3
Player A A,|4 6 3 5
A;13 -1 -2 0

104. Solve the following game by dominance principle. (S)
PlayerB

Bl BZ BS
A, (6 12 7
A, |7 9 8

Player A

A, 5 8 9
A 3 6 10

(d) Replacement Theory

Section - A
One mark questions:
105. What do you mean by replacement theory? (K)
106. Mention a need for replacement of equipment. (K)
107. When do you suggest for replacement of equipment which deteriorates with age?  (K)
108. Write the formula of to-date average annual cost. (V)
Section - B

Two mark questions:
109. Mention two needs for replacement of equipments. (K)
110. If the depreciation cost and the cumulative maintenance cost of an equipment for the third
year are Rs.10,000 and Rs.10,400 respectively. What is the average annual cost? (K)
111. If the depreciation cost and the cumulative maintenance cost of an equipment for the
second year are Rs.10,000 and Rs.10,200 respectively. What is the average annual cost?
(K)
112. For an equipment the fourth year depreciation cost is Rs.6,000 and the cumulative
maintenance cost is Rs.6,200. Find the average annual cost. (K)

Section — C/E

Five mark questions:

113. The cost of a scooter is Rs 36,000. Its maintenance cost and resale value at different age
are given below:
Year 1 2 3 4 5 6

Maintenance cost (Rs.) 800 1,300 | 1,900 | 2,700 | 3,900 | 5,400
Resale value (Rs.) 28,000 | 22,000 | 20,000 | 18,000 | 17,000 | 16,000
Determine the optimal age for replacement of the scooter. (A)
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114. The purchase price of a machine is Rs 10,000. Its maintenance costs and resale values are

115.

116.

117.

118.

119.

120.

as below:
Year 1 2 3 4 5
Maintenance cost (Rs.) 600 800 1,000 | 1,400 | 2,000
Resale value (Rs.) 5,600 | 4,000 | 3,000 | 2,000 | 1,000

What would be the optimum replacement period of machine? What would be the average

annual cost?

(K)

The purchase price of a machine is Rs 8,000. Its maintenance costs and resale values are

given below:
Year 1 2 3 4 5
Maintenance cost (Rs.) 500 600 800 1,100 | 1,500
Resale value (Rs.) 4,500 | 3,500 | 2,500 | 1,500 | 500

What would be the optimum replacement period of machine? What would be the average

annual cost?

(K)

Purchase cost of an item is Rs.5,000. Its running costs and resale values in different years

are as follows:

Year 1 2 3 4 5
Running cost (Rs.) 100 200 330 510 860
Resale value (Rs.) 3,000 | 2,500 | 2,000 | 1,500 | 1,000

Find the optimum replacement period of item.

The following are the maintenance and depreciation costs per year of a vehicle.

(V)

Year 1 2 3 4 5 6 7
Depreciation cost (Rs.) | 18,000 | 33,000 | 40,500 | 44,250 | 46,000 | 46,000 | 46,000
Maintenance cost (Rs.) | 4,500 | 5,500 | 6,500 | 8,500 | 11,000 | 15,500 | 17,500

When the vehicle should be replaced? (K)
The following are the maintenance and depreciation costs per year of a vehicle.

Year 1 2 3 4 5 6 7
Depreciation cost (Rs.) | 20,000 | 35,000 | 42,500 | 46,250 | 48,000 | 48,000 | 48,000
Maintenance cost (Rs.) | 5,000 | 6,000 | 7,000 | 9,000 | 11,500 | 16,000 | 18,500

When the vehicle should be replaced?

(K)

The cost of a machine is Rs.6600 and its resale value is Rs.600. The maintenance costs in

different years are as follows:

Year

1

2

3

4

5 6

7

Maintenance cost (Rs.)

250

300 | 450

600

900 | 1500

1800

Find the annual average cost. What is the optimum period of replacement?

(K)

Price of an item is Rs. 1000 and its maintenance costs at different years are as follows:

Year

1

2

3

4

5

Maintenance cost (Rs.)

100

200

350

650

900

Assuming that resale value is negligible, find the annual average cost. What is the optimum

period of replacement?
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121.

122.

123.

A machine costs Rs.36000 and the operating cost is estimated to be Rs.1500 for the first
year and increases by Rs.3000 every year for next 5 years. Determine the optimum period
for replacement of the machine, assuming that the machine has no resale value. (A)
Equipment costs Rs. 5000, the running cost is Rs. 500 for the first two years and increases
by Rs. 2000 from third year onwards. The scrap cost of the machine at all times is Rs. 300.
Find the optimal replacement period. (V)
Machine is priced Rs.6000 and operating cost is Rs.800 each for the first five years,
increases by Rs.200 per year in the sixth and subsequent years. Determine the best age to
replace the machine. Assume that the machine has no resale value. (A)

(e) Inventory Theory

Section - A
One mark questions:
124. What do you mean by inventory? (K)
125. Mention one objective of inventory. (K)
126. Ininventory, what is holding cost? (K)
127. Ininventory, what do you mean by set-up cost? (K)
128. Ininventory, what do you mean by ordering cost? (K)
129. Ininventory, what do you mean by shortage cost? (K)
130. Ininventory, what is capital cost? (K)
131. Mention a type of variable associated with inventory. (K)
132. What is meant by stock replenishment in inventory? (K)
133. Define uniform demand in inventory. (V)
134. Ininventory, what is lead time? (K)
135. What is E.0.Q? (K)
136. What is E.L.S? (K)
137. Mention an advantage of inventory. (K)
138. Write a disadvantage of inventory. (K)
139. Mention a category of inventory model. (K)
Section - B
Two mark questions:
140. Mention two types of costs associated with inventory. (K)
141. Mention two advantages of inventory. (K)
142. State the assumptions of E.0.Q Model —I. (K)
143. State the assumptions of E.0.Q Model —II. (K)
144. Given, R = 3600 units/year, Cs= Rs.50/cycle and C; = Rs.4/unit/year, find Q°. (V)
145. Calculate E.0.Q when R = 5000 units/year, C; = Rs.2/unit/year, C3= Rs.200/cycle. (A)
146. If R =100 units/month, Cs = Rs.250/cycle and C; = Rs.0.20/unit/month. Find Q°. (V)
147. Given, R = 5000 items/year, Cs = Rs. 50/cycle, C; = Rs.2/item/year. Calculate minimum

average inventory cost. (A)
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Section - C

Five mark questions:

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Given, Demand = 5000 items/year, Holding cost= Rs.2/item/year, Setup cost = Rs.50/cycle.
Calculate i) E.0.Q ii) minimum average inventory cost. (A)
There is a demand for 3600 units/year. The cost of placing an order is Rs. 50. Maintenance
cost is Rs.9/unit/year. Find (i) E.0.Q (ii) Minimum average inventory cost. (V)

If R = 12000 units/year, C; = Rs.0.3/unit/month, C3 = Rs.150/run. Find (i) optimum lot size
(i) minimum average annual inventory. (V)
There is a demand for 10000 items per year. The replenishment cost is Rs.200 and the
maintenance cost is Rs.9 per item per year. Replenishment is instantaneous and shortages
are not allowed. Find economic order quantity and minimum average inventory cost. (U)

A manufacturer has to supply 12,000 units of a product per year to a customer. The
inventory holding cost is Rs. 2 per unit per year and the set up cost per run is Rs. 750.
Determine (i) the optimum lot size (ii) re-order time. (A)

A stockist has to supply 300 units of a product every month to his customers. He gets the
product at Rs.50 per unit from the manufacturer. The cost of carrying inventory is 12% per
year of the cost of the product. The ordering cost is Rs.75/- per order. Find (i) EOQ and
(i) re-order frequency. (V)
The annual demand for an item is 3000 units. Capital cost is Rs. 10 per unit. Inventory
carrying cost is 20% of capital cost per annum. If setup cost is Rs.75, Find (i) EOQ

(i) re-order time. (V)
Maruthi Udyog Company purchases 10,000 rear mirrors for cars annually. The ordering
cost per order is Rs. 12. Each mirror costs Rs. 50 and the annual inventory carrying cost is
12% of capital cost. Compute EOQ and the minimum average inventory cost. (A)
The demand for a commodity is at a constant rate of 200 units per year. There is an
inventory in which setup cost is Rs. 800 per production run, holding cost is Rs.10 per unit
per year and shortage cost is Rs. 12 per unit per year. Find the economic order quantity
and maximum shortage level. (V)
The demand for an item is 700 units per year. The cost of placing an order is Rs.7 and
holding cost is Rs. 2 per unit per year. The shortage cost is Rs. 3 per unit per year. Find (i)
EOQ (ii) maximum inventory level. (V)
The following data gives various costs and other factors for the production of inventory
systems of gears:

Demand = 10000 gears / year

Setup cost = Rs.180 / setup

Holding cost = Rs. 40 / gear / year

Shortage cost = Rs.100 / gear / year

Find minimum average annual inventory cost. (V)
The annual demand of an item is 3600 units. The cost of placing an order is Rs.50 and
annual maintenance cost is Rs. 9 per unit. The annual shortage cost is Rs. 16 per unit. Find
(i) EOQ (ii) maximum inventory level. (V)
The annual demand of an item is 8100 units. The cost of placing an order is Rs. 150 and
annual maintenance cost is Rs. 3 per unit. The annual shortage cost is Rs. 9 per unit. Find
(i) EOQ (ii) maximum shortage level. (S)

%k %k %k k
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Model Question Paper-I
STATISTICS-31(NS)

Time: 3Hrs. 15Mins. Max. Marks: 100

Note: 1. Statistical table and graph sheets will be supplied on request.
2. Scientific calculators may be used.
3. All working steps should be clearly shown.

Section-A

I. Answer any TEN of the following questions: 10 x 1=10

1.
2.
3.

L o N o Uu s

10.
11.
12.

Define Cohort.

What is the value of index number for the base year?

Theoretically which average is considered as the best average in the construction of index
number?

Which variation of the time series is unpredictable?

For what value of ‘p’ binomial distribution is symmetrical?

For a chi square (xz)variate, if P(O < X2 < 13.33)= 0.5, find median.

What is standard error?

What is level of significance?

When do you pool the expected fequencies in testing of goodness of fit?
Define acceptance sampling.

Define rectangular game.

Mention a need for replacement of equipment.

Section-B

Il. Answer any TEN of the following questions: 10 x 2=20

13.
14.

15.

16.
17.
18.

19.
20.
21.
22.
23.

24.

Mention two methods of obtaining vital statistics.
State two characteristics of Index numbers.
Given, Qg =92 and Qf, =95, find Qf, .
Define secular trend. Give an example.
Mention two methods of interpolation.
In a Poisson distribution the first probability term is 0.3679. Find the next probability
term.
Under what conditions hyper geometric distribution trends to binomial distribution?
Define type-l and type-Il error.
If P=0.02 and n=100, then find S.E.(p).
Mention two types of causes for variation in a manufacturing process.
Using maximin-minimax principle, find the value of game.
Player B

B, B,

A (8 5
Player A
A3 2

If the depreciation cost and the cumulative maintenance cost of an equipment for the
third year are Rs.10,000 and Rs.10,400 respectively. What is the average annual cost?
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Section - C

lll. Answer any EIGHT of the following questions: 8 x 5=40
25. Compute standardized death rates for towns A and B. State which town is healthier.
] Death rates Standard
Age [in years] ]
Town A Town B Population
0-9 18 20 15,000
10-29 10 9 35,000
29-59 15 8 30,000
60 & above 20 24 20,000

26.
27.

28.

29.

30.

31.

32.

33.

What are the steps involved in the construction of index numbers? Explain any two.
For the following data calculate the cost of living index number by aggregative
expenditure method.

Commodity | Base year | Currer.It
Price Expenditure | year price

A 12 960 17

B 24 360 30

C 200 400 300

D 40 200 50

E 500 4000 600

F 1000 20000 2500

For the following data compute trend values by four yearly moving averages.
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

Sales (‘000) | 75 60 55 60 65 70 70 75 85 70

Following is data regarding annual net life insurance premium. Using binomial expansion
method estimate the premium at the age 30 and 45.

Age (in Years) 20 25 30 35 40 45
Premium (inRs.) | 1426 | 1581 - 1996 | 2256 -

The incidence of an occupational disease in an industry is such that the workers have 20%

chance of suffering from it. What is the probability that out of 5 workers 4 or more suffer
from the disease?

A pond has 10 fishes among which 4 are marked (marked fishes are under scientific
observation). 4 fishes are caught from the pond. Find the probability that two of them are
marked. Also find the mean of marked fishes.

The mean 1.Q of 200 randomly selected boys of a college is 90 and that of 128 randomly
selected girls of that college is 88. Standard deviations of their 1.Q are 10 and 8
respectively. Test whether there is significant difference between average 1.Q of boys and
girls at 5% level of significance.

The length of 10 samples of cotton taken from a population has mean length of 48cm and
S.D 3cm. Test whether the mean length of the population can be taken as 50cm? Use 5%
level of significance.
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34. A company manufactures flooring tiles. Samples of 100 tiles each are drawn at regular
intervals. The number of defective tiles is given below.

3145

110 ]| 4

Obtain the control limits for the above data.

35.

Sample no.

1 2

6 | 7 10

No. of defective tiles | 2 3

2 | 4|2 6|4

Solve the following LPP graphically:

Min. Z = 10x + 5y
s.t.4x+2y <16

OR
(For visually challenged students only)

2x+ 3y 2>12
and x,y20

Write down the steps in the graphical method of solving L.P.P.

36.

NWCR. Compute the transportation cost.

Determine an initial basic feasible solution to the following transportation problem by

IV. Answer any TWO of the following questions:

37. For the following data compute the GRR and NRR.

about the population.

n

1o Supply
D, D, Ds
01 8 12 500
From 0, 10 6 200
O3 7 5 3 100
Demand 400 200 200
Section - D

2 x10=20
On the basis of NRR draw inference

Age Group | Female Population | Female Births | Survival ratio
15-19 14,000 630 0.90
20-24 15,000 870 0.90
25-29 14,000 980 0.89
30-34 12,000 660 0.89
35-39 13,000 650 0.88
40-44 12,000 240 0.87
45-49 10,000 30 0.86

38. From the following data compute Marshall-Edgeworth’s and Dorbish-Bowley’s price Index
umbers.
. Base year Current year
Commodity - - - -
Price Quantity Price Quantity
A 6 50 10 56
B 2 100 2 120
C 4 60 6 60
D 10 30 12 24
E 8 40 12 36
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39.

40.

For the following time series fit a second degree trend of the type y=a+ bX + cx? by the
method of least squares. Estimate the profit for the year 2010.

Year 2005 | 2006 | 2007 | 2008 | 2009
Profit (in lakhs) 10 12 16 24 38

The following are mistakes per page were observed in a book.

Number of mistakes per page 0 1 2 3 4 and more
Number of pages 68 37 10 5 0
Fit a Poisson distribution to the data and test the goodness of fit. Use o = 5%

Section - E

V. Answer any TWO of the following questions: 2 x5=10

41.
42.

43.

44,

In a normal distribution, Q1 = 40 and Q3 = 60. Find mean, Q.D. and S.D.

A manufacturer claims that less than 2% of his products are defective. A retailer buys a
batch of 1000 articles from the manufacturer and finds that 10 are defective. Test at 5%
level of significance that, whether the manufacturer’s claim is justifiable.

I.Q. of 5 students before and after training is given below.

Student 1 2 3 4 5
Before training | 110 123 120 132 125
After training | 120 | 125 | 118 | 136 | 121
Test whether the training improves the 1.Q. of students. (Take o= 0.01)

There is a demand for 10000 items per year. The replenishment cost is Rs.200 and the

maintenance cost is Rs.9 per item per year. Replenishment is instantaneous and shortage
are not allowed. Find economic order quantity and minimum average inventory cost.

Model Question Paper-II
STATISTICS-31(NS)

Time: 3Hrs. 15Mins. Max. Marks: 100

Note: 1. Statistical table and graph sheets will be supplied on request.
2. Scientific calculators may be used.
3. All working steps should be clearly shown.

Section-A

I. Answer any TEN of the following questions: 10 x 1=10

1.

L 0N Uk WwWwN

Define fecundity.

If the quantity index number for current year is 80, then what would you conclude?
Name the index number which satisfies FRT.

Give an example for seasonal variation.

Write the relationship between mean and variance of a Bernoulli distribution.

If Zis a SNV, then name the distribution of Z°.

Write the formula of S.E.(p1 - p2), when Py # P,.

What is point estimation?

Define type Il error.
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10. What s a defectin S.Q.C.?
11. When T.P is said to be balanced?
12. What is meant by inventory?

Section-B

Il. Answer any TEN of the following questions:
Mention two uses of life table.

13.
14.
15.
16.
17.

18.
19.
20.
21.

22.
23.
24.

State two limitations of index numbers.

Given, Zpogo = 4200 and Xp;qg; = 5000. Construct a suitable index number.

What are the different phases in a business cycle?
Write down the conditions for applying of binomial expansion method of interpolation

and extrapolation.
Write down two features of binomial distribution.
If n =4 for student’s t-distribution, find S.D.
What is alternative hypothesis? Give an example.

Mention two applications of y° - test.

What are chance and assignable causes?

Mention two methods of obtaining initial basic feasible solution for a T.P.
Given, R = 3600 units/year, Cs = Rs.50/cycle and C; = Rs.4/unit/year, find Q°.

Section - C

lll. Answer any EIGHT of the following questions:
25. For the following data compute CDR and STDR.

26.

27.

10 x 2=20

8 x5=40
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Age group [in years] | Population | Standard Population | Death rates
Below 10 5,000 4,000 10
10-30 10,000 12,000 5
30-50 7,000 8,000
50 & above 4,000 3,000 17
Compute suitable index number from the following data. Comment on result.
. . Quantity o
Commodity Unit Price in 1990
1990 1995
A kg 150 160 10
B kg 90 100 12
C meter 60 60 15
D packets 50 40 9
For following data calculate the cost of living index number.
Price (in Rs.) .
Group Weight
Base year Current year
Food 2000 2500 10
Clothing 800 1200 4
Housing 2500 3000 12
Fuel 500 400 8
Others 800 1000 6




28.

29.

30.
31.

32.

33.

34.

35.

36.

Obtain trend values by 3 yearly moving averages for the following data.

Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004

Sales (‘000) 86 63 45 58 43 57 98 120 | 100 | 150

Following is data regarding annual net life insurance premium. Using Newton’s advancing
difference method estimate the premium at the age of 26 years.

Age (in Years) 20 25 30 35
Premium (inRs.) | 1426 | 1581 | 1771 | 1996
Mention five features of binomial distribution.
There are 14 fruits in a basket, out of which 8 are mangoes and rests are oranges. A girl
picks 5 fruits at random from the basket. Find the probability that she gets 3 mangoes.
Also find the mean of mangoes.

From a random sample of 100 students of PUC, 13 students were found wearing
spectacles. Can we conclude that proportion of students wearing spectacles is more than
0.1? Use a.=0.05

A random sample of size 16 has mean 53. The sum of the squared deviations taken from
mean is 150. Can this sample be regarded as taken from the population having mean 56?
Use a=0.01.

In a textile mill, cloth is inspected at regular intervals for weaving defects. The results are
recorded as below.

Sample number 1 2 13|45 6 | 7| 8
Defects/sq.metre | 2 | 1 | O | O | 2 | 5|11
If on an average 1 defect is expected per square meter, draw c-chart and hence write
your conclusion.

OR

(For visually challenged students only)
Explain double sampling plan.
A manufacturer produces 2 products , A and B which needs two machines P and Q.
Product A requires 6 hours on machine P and 2 hours on machine Q. Product B requires 4
hours on machine P and 4 hours on machine Q. There are 60 hours of time available on
machine P and 80 hours on machine Q. Profit earned by the manufacturer on selling one
unit of product A is Rs. 20 and one unit of product B is Rs. 12. Formulate the L.P.P.
A machine costs Rs. 36000 and the operating cost is estimated to be Rs. 1500 for the first
year and increases by Rs. 3000 every year for next 5 years. Determine the optimum
period for replacement of the machine, assuming that the machine has no resale value.

Section-D

IV. Answer any TWO of the following questions: 2 x 10=20

37.

For the following data compute CBR, GFR and TFR.

Age [in years] | Male Population | Female Population | Number of live births
0-14 11,000 10,000 -
15-19 9,000 8,000 320
20-24 12,000 11,000 660
25-29 16,000 15,000 1,350
30-34 21,000 20,000 2,000

Page 84



35-39 15,000 15,000 1,035

40- 44 7,000 6,000 180

45-49 4,000 5,000 55
50 & above 6,000 9,000 -

38. For the following data show that Fisher’s index number satisfies both time reversal and
factor reversal tests.

ltem 2004 2006
Price Quantity Price Quantity
A 8 15 9 15
B 7 12 8 13
C 10 10 10 10
D 12 14 15 16

39. Following data shows the population of Karnataka. Fit a curve of the type y = ab”.
Estimate the population for the year 2021.

Year 1951 | 1961 | 1971 | 1981 | 1991 | 2001 | 2011
Population (in lakhs) | 194 236 293 371 448 527 611
40. a) On an average, a telephone operator receives 3 telephone calls per 5 minutes interval.

Calculate the probability that in a particular 5 minutes interval he i) does not receive any
call ii) receives more than one call,

b) A random sample of size 25 taken from a population gives the sample standard

deviation 8.5. Test the hypothesis that the population standard deviation (o) is 10.
Use a=0.05.

Section - E
V. Answer any TWO of the following questions: 2 x5=10

41. The daily wages of workers are normally distributed with mean Rs.500 and S.D. Rs.50.
i) Find the probability of workers whose daily wages will be between Rs.400 and Rs.600
ii) Show that only 10% of workers have daily wages more than Rs.564.

42. 450 boys and 350 girls are appeared for Il P.U.C examination. The mean and S.D. of marks
obtained by boys are 53 and 18 respectively. The mean and S.D of marks obtained by girls
are 50 and 14 respectively. Is there any significant difference between mean marks
obtained by boys and girls? (Use o =0.01).

43. A certain drug administered to 10 patients resulted in the following change in blood
pressure:

-5,2,-1,-3,0,-2,1,5,0,-4
Can it be concluded that the drug will decrease the blood pressure? Use a.=0.05
44. Solve the following game by dominance principle.

PlayerB
Bl BZ BS
A, (6 12 7
A, |7 9 8
Player A
A, 5 8 9
A 3 6 10
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Model Question Paper-Iil
STATISTICS-31(NS)
Time: 3Hrs. 15Mins. Max. Marks: 100
Note: 1. Statistical table and graph sheets will be supplied on request.
2. Scientific calculators may be used.

3. All working steps should be clearly shown.

Section - A
I. Answer any TEN of the following questions: 10 x 1=10
1. Define crude birth rate.
State the condition required to satisfy circular test.
Why Laspeyre’s price index number shows upward bias?
Mention a use of time series.
If variance of chi-square variate is 16, what is its mean?
Write the mean of a t-distribution.
Write the formula of S.E. (p).
Define null hypothesis.

L 00 N o Uk WN

What is critical value?

[EEN
©

Which type of cause of variation is detected by SQC?

[y
=

. In L.P.P is an optimal solution always a feasible solution?

[EEN
N

. Inarectangular game, if gain of a player is Rs.3 then what is the loss of the other?

Section - B
Il. Answer any TEN of the following questions: 10 x 2=20
13. Ina life table, if To= 65,00,000 years then, find longevity.
14. The sum of price relatives of 5 different commodities is 200. Find a suitable un-weighted
price index number.
15. Why Fisher’s index number is called as an ‘Ideal index number’?
16. State two conditions of least squares method of measuring trend.
17. Differentiate between interpolation and extrapolation.
18. If p=0.1 for a Bernoulli distribution, find mean and variance.
19. Givena=6,b=4andn =4, find the S.D of hyper geometric distribution.
20. Define size of a test and power of a test.

21. Mention two applications of t - test.

22. Compute upper control limit for X - chart when Xl = 40, sl =6and A = 1.342.
23. In which quadrant the feasible solution of the L.P.P lies in graphical method? Give reason.

24. What is a saddle point? When do you say that a game has saddle point?
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Section - C
lll. Answer any EIGHT of the following questions: 8 x 5=40
25. Find the gross reproduction rate from the following data. Obtain the average number of

female children born to woman of child bearing age.

Age [inyears] | Female Population Female births
15-19 10000 200
20-24 9000 540
25-29 8000 400
30-34 7000 280
35-39 6000 180
40- 44 5000 100
45 - 49 4000 40
26. Compute Kelly’s price index number for the following data. Comment on the result.
item Price (Rs.) Quantity of
2010 2012 consumption
A 10 12 20
B 16 18 15
C 9 10 10
D 11 14 25
27. For the following data calculate the consumer price index number by family budget
method.
Price (in Rs.)
Group Weight
2005 2010
Food 3000 3600 10
Housing 4000 5000 12
Clothing 2000 1600 5
Fuel 1000 1400 15
Miscellaneous 1200 1500 5
28. Draw a trend line by the semi averages method.
Year 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Sales (‘000) | 110 105 115 110 120 130

OR
(For visually challenged students only)
Explain the semi averages method of measuring trend.
29. From the following data estimate the number of persons earning wages below Rs.70 per
day using Newton’s advancing difference method.
Wages per day | Below 40 | 40-60 60 - 80 80-100 | 100-120
No. of persons 500 280 200 140 100
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30.

31.
32.

33.

34.
35.

36.

IV. Answer any TWO of the following questions:
37.

In a text book, on an average 0.3 mistakes per page is found. If there are 500 pages in the
text book, in how many pages will there be i) three mistakes ii) at the most two
mistakes?

State five properties of a normal distribution.

From the following data test whether, the difference between population proportions is

significant at 5% level of significance.

Sample I Il
Size 200 100
Proportion | 0.28 0.34

The following data represents the blood pressure of 5 persons before and after
performing dhyana.

Person A B C D E
B.P. Before Dhyana | 90 90 100 88 99
B.P. After Dhyana 88 90 95 90 96

Can we conclude at 5% level of significance that Dhyana reduces blood pressure?

Calculate the control limits for d-chart given p = 0.05 and sample size 50.

Find an initial basic feasible solution by Matrix Minima Method and compute the total
transportation cost. Is the solution to T.P non degenerate?

To
D1 D, Da Supply
01 8 4 12 500
From 0, 10 5 6 200
O3 7 5 3 100
Demand | 400 200 200

The purchase price of machine is Rs 10,000. Its maintenance costs and resale values are

as below.
Year 1 2 3 4 5
Maintenance cost (Rs.) 600 800 1,000 | 1,400 | 2,000
Resale value (Rs.) 5,600 | 4,000 | 3,000 | 2,000 | 1,000

What would be the optimum replacement period of machine? What would be the
average annual cost?

Section - D
2 x 10=20

From the following data, compute standardized death rates and comment.

Age group Standard Locality A Locality B
[in years] Population | Population | Deaths | Population | Deaths
0-20 20,000 8,000 128 6,000 72
20-50 30,000 12,000 60 9,000 54
50-70 35,000 10,000 140 7,000 98
70 & above 15,000 4,000 252 3,000 129
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38. From the following data compute Marshall-Edgeworth’s and Dorbish-Bowley’s price Index

numbers.
item Price (in Rs.) Quantity
Base year | Currentyear | Baseyear | Currentyear
A 6 10 50 56
B 2 100 120
C 4 6 60 60
D 10 12 30 24
E 8 12 40 36
39. Below are given the figures of production (in thousand tons) of a sugar factory
Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Production 80 90 92 83 94 99 92

(i) Fit a st. line by the method of least squares and obtain the trend values.
(ii) Also estimate the production for the year 2008.
40. Fit a binominal distribution to the following data and test for goodness of fit. Use a = 5%.

Number of defective balloons 0 1 2 3 4
Number of packets 6 12 22 24 16
Section - E
V. Answer any TWO of the following questions: 2 x5=10

41. The weights of 500 persons are normally distributed with mean 60 kg and S.D. 5 kg. Find
the number of persons with weight between 62 kg and 70 kg.

42. A machine is designed to fill 500 ml of milk to polythene bags. A randomly selected 100
milk bags filled by the machine are inspected. The mean milk is found to be 499 ml and S.
D. is 5 ml. Is machine functioning properly at 5% level of significance?

43. From the following data, test whether ‘education’ and ‘employment’ are independent at

1% level of significance.

Employment
Education
Employed | Unemployed
Educated 20 25
Uneducated 15 40

44. The demand for an item is 700 units per year. The cost of placing an order is Rs.7 and
holding cost is Rs. 2 per unit per year. The shortage cost is Rs. 3 per year per unit. Find (i)

EOQ (ii) maximum inventory level.
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30.

31.
32.
33,
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
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w30, (V3n9Y) | 194 | 236 | 293 | 371 | 448 | 527 | 611
74. 2.0% 3omAOD 2006 007 2012 3 BINT TRCVITI, VF TR.NTY Bt IR ACBTOAG.

JIXE | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
[T | 32 47 65 92 132 190 | 275

y = ab* 0e80d Togeod T8 BB, dodeeda, 20133 H[pToET, WOmOBA. (A)
75. B 33033 y=ab" ocgod Fodeod TFE FTID, A0SR, (A)
DRE 2005 | 2006 | 2007 | 2008 | 2009 | 2010
BIBOD, (BReUNTY) 7 10 12 14 17 24
Unit IV

03I eI DI WSHRFE3T

Section - A
20T ©Oo3T JJneh:

1. 903333 w0TTesd? (K)

2. wéozgeeﬁs QOTTEZ? (K)

3. ©0TTLIT W WHTLIIT WO FOB(LWT)ONT), SR (K)

4, @oé%@@ﬁsw 20T ATRIB, SR (K)

5. Y 3 mow) BSnw RRETIR OFT QFTHY QFURE RAZDR, DIOR L. (V)

6. (Y-1)° o 250 w3owo. (V)

7. SREITI BT BIVA DTOIT WROT @Oé%@?ﬁs TRRDT R WTOWO. (V)

8. IRWIT ms‘;{c@ BIF WIIT WROT @Oé%@?ﬁs Bowmon, X K38 IBONL IO ReNTD

BRZTD, WICWO. (U)
Section - B
NTD WOTT JF !

9. @oé%@eﬁsaﬁ% D) wéozgeeﬁs&% QW WO3T SPA. (K)
10. @osz;eeﬁs ) wéozgeeﬁsw RTR FO[RAT, WBW0. (K)
11. @oé%@@ﬁsw DTW DEOINTR, S9A. (K)
12. @osz;eeﬁs ) wéozgeeﬁsmg OFT DTTFHD DT BTINTI), WB0N0. (K)
13. @oszgeessmg SREI BT BIVA QTITIT FTITONRTY, WB00. (K)

Section - C

DT WosT JF !
14. 33 3INT TTWOTY) TOXNFT SRR NNV TOSTT HOWOHAT. OTT DFTT LTIIT WROT

3003 45303 [ODAR TOIZY, WOWRRA. (A)
SOPR (JRNYD) [ 20 | 25 | 30 | 35 | 40 | 45
30 (BR.n¥Y) | 1426 | 1581 | - | 1996 | 2256 | -
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

33 w@oéﬁé ©WOBIFEIT W) WHFFEIIT QX DFT@Y Qeshon 2001 =@ 2005
YTITIONTY, WOWOBA. (A)
eSS 1995 | 1997 | 1999 | 2001 | 2003 | 2005
wnS (000w=ned) | 20 | 40 | 70 ? | 130 | ?
33 w@oéﬁé ©WOBIFEIT W) WHFFEIIT QX DFT@Y Leshon 2006 = 20100

NTITIONTY, WOWOBA. (A)
eSS 2005 | 2006 | 2007 | 2008 | 2009 | 2010
WIS (WNEY) | 5 ? 10 | 15 | 20 ?
33 d@oéﬁé 2007 3083 20113 H[p0owR, WOBRFTI B WP BT TRA. (V)
SR | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
WRo0k | 13 ? 25 38 65 ?
g3 d@oéﬁé 1989 =038 19913 WTITION, WOTHFTI B WPF BT TRA. (V)
DR 1986 | 1987 | 1988 | 1989 | 1990 | 1991
WIS | 120 | 122 | 126 - 135 -
2,000 BOTAOD WONFT WIRTOWNTR), &3 SN derdwond. 2002 ) 20058 S[RToLNRTI),
POBIF BT B, WhIBFeTT Fk. (V)
DR 2000 | 2001 | 2002 | 2003 | 2004 | 2005
W0 (©F TR.) | 125 | 163 - 238 | 282 -
33 d@oéﬁé 1965 303 19758 zoBIoNT, BOBRFeTT wB) WHFeBT IRk, (V)
eSS 1950 | 1955 | 1960 | 1965 | 1970 | 1975
WTTI (BINYY) | 100 | 120 | 150 - 210 -
33 d@oéﬁé 1982 @) 19843 00, WOZBRFEBT W) WP BT FkR. (V)
DR 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984
90 (03 Sen¥d) | 80 | 150 | 235 | 365 - | 780 -
38 d@oéﬁé 2000 3083 20108 VZTIODT, WOTRFTT BB WP BT TRA. (V)
eSS 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2010
WIS (WNEY) | 5 12 | 19 | 26 - 40 -
2,00 BHRTBYT FOAMOTT O JRFNY ReBT [, ZRWROINYIY, 83 ¥R Jedwonss. 1996
o] 1999§ FOFO3IT BRWDOTZI), POBRFEBT DB WHHFTT [RA. (V)
eSS 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
ARUROE | 200 | 202 | 206 ? 222 | 240 ?
g3 d@oéﬁé 1982 38 19858 cVTOTIONT, WOTHFTI B WP BT TRA. (V)
DR 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985
WTTI (BINYY) | 100 | 120 | 150 - | 525 | 780 -
33 w@oéﬁé 0BT LFITH LHIIOOT 24 D) 30 JRE [ODAT JFNY ‘509350335301 0TI,

(A)

WD (VIRENFY) | 18 | 20 | 22 | 24 | 26 | 28 | 30
BINY "o, 20 | 22 | 26 ? 35 | 39 ?
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26.

27.

28.

29.

30.

31.

32.

33.

34.

83 TT03TY RIS BIONT, WOTIFTT BB WP BT TRA. (V)
X 5 10 { 15 | 20 | 25 | 30 | 35
Y 5 8 ? 13 | 15 | 15 ?

;8 FSNT TTYOTR) TN T ?3«7%%3 BT FOSR FOWORRT. mém@ mq{cs aéméz NPOIB

BRVE 2630 TOPIR BOTZ, WOTRRR. (A)
SOPE, (FIFNYY) | 20 25 30 35
302 (TR.NQY) 1426 | 1581 | 1771 | 1996

83 IENT BREIBY) QNG TODRNTYI J0eFZ BeLTHBHOD), SHCOFTT. 1530D [ODIT

ROEEB BELTITHODI, ORI CIT TPR. (V)
BB, (FRFIY) 10 | 20 | 30 | 40
Q0egE BewBRY (VRFNAFY) | 50 42 33 22
SRHWIE BIYF LPOIHOT X B3¢ 25 smen Y B30, ©oSHFedT IRa. (V)
X 10 20 30 40 50
Y 55 48 39 26 7

85 TTWOTR) WO TWRFIOD FORMTT HINRIR FOWOHAT. IRBTI BT B
NPT WWTO3RENJBHROE Tw. 550 TI3 HINRY IBOINE FOAMOTT ‘509350335301 0TI,
(A)

G3neY (BR.R9Y) SR

FOIMOTT 30293é

500 | 600 | 700 | 800
50 150 | 300 | 500
85 TTWOTR) WO TWRFIOD FORMTT HOINRIR FOWOHAT. SRWTI BT E B

NPT WWTO3RENRJBHROE Tw. 650 TII HINRY IBOINE FOAMTT ‘509350335301 0TI,

(A)
OsNRY (BR.A¥Y) =N | 500 | 600 | 700 | 800 | 900
SORMCT X0, 20 | 120 | 240 | 430 | 740
8 TTWOTF, IRWIFT TOIT B[II DT WOTOIRENAZROB® TS OIT 3R Sw. 70 ER
BRI TBOINT S8NY ‘509350335301 90023, (V)
TE OIT 3RO | 40 3R, 33 | 40-60 | 60-80 | 80-100 |100-120
SENT 7O, 500 280 200 140 100
g3 d@oéﬁé 30 SRFAYNOZB 3R B[OPAT 33N ‘509350335301 0BIFCIT TPR. (V)
TODR (BFNYY) | 20 85, 3RD | 20-40 | 40-60 | 60—80 | 80— 100
FEne mosg; (‘000) 30 35 28 19 8

33 d@oéﬁé S».25000 &%, TR =3 TBOINT FOIMOTT ‘:)ozgjéofma‘ne1 ©03RFe3T wwR. (U)

Fe3z3 (‘000 T%.)

10-20

20-30

30-40

40 - 50

50-60

FOIMOTT 30293é

50

80

100

75

40
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Unit Vv
33%5 BoP= N3THBRYh

Section - A
20T ©Oo3T JJneh:

1. w3neFed BoBIR, TATVIA. (V)
2. WIRFeD DITTONTY, TATVIA. (V)
3. wdered LITBOD ROPE Tod POTORZ, WBWO. (K)
4. 2I3pFed DITHBOD el WBoN0. (K)
5. wdeFed BOTE Lo NWIITH ERA. (V)
6. RRFD NITHOD 2.0TN ANDIODVINN WB00. (K)
7. w3pFed DITHOD J0NTVOTEI, LTOWO. (K)
8. wdered HITB/OD BTIROORT, WBWO. (K)
9. wIeFed HITB/OD DWOBORT), LBOWO. (K)
10. 2BeFed DITTBOD TR0 D) NBO[RY BOWOTTZ, VR (V)
11. 200 e X1, X, X3, oy, Xnp N P 202 Q0NTV0T JRODT N g@o@ WP BOINY

QITTHOITOTON, WYNS mg X=X+ Xo+ X3 +...4 Xn QVR)T A8303 aédﬁofmmgd? (K)
12, 2.0 wRered LITHBODHY P :g SN, FOPT Tod POZODI, WI0WD. (K)
13. 2,000 WIRFD NBTHOD JONIV0FT P :g BTN, QWO FOWEROND. (V)
14. OTT BOTBR, TYTIA. (V)
15. OTB HITHoD, TR (V)
16. T HITHoH RoPB Tod POBORI), LICWO. (K)
17. OFT HITHH ) WBCNO. (K)
18. OFIT WBOTE wOW NWTOTTH ERA. (V)
19. o3 NSTFBOD 2,0TN MOEIVBEOTI), WBo0. (K)
20. %@d QDITHBODN JONTVOIND O3T0)e)? (K)
21. .0 OFT DITHOD FTVFOCH, LTCWO. (K)
22. OTB DITBODH QBOTCDRY, WICWO. (K)
23. OTE QITBOD FTAO WY VBOBRG ROWOFT/I, 94 (V)
24. OTT HITBOD LI ROPJINY WRTTSFT FOLOFJR, LTCWO. (K)
25. QB3 NITFHOD VPTR SFINY TIT0BEF S BOWOTHI), LTOWO. (K)
26. o3= p B3R %@ES Q3T ﬁmeémﬂdagd? (V)
27. 3 39NT ROPT DITHBONOT WIS 3 FORBROWO. (V)

X 0 1 2 Total

p(x) 0.25 0.5 0.25 1

Page 127



28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

55.
56.

57.
58.
59.
60.

BRTOD BOTBI), ATV

BRTOD DITEONZ, WYTOIA.

BRTOT DITHOD TOLS Tod FOBORT, WI0WO.

BRTOD DITEOD WL 2TEN0.

BRTOD BOTY 2.0 YTNTTR ERR.

BRTOD DITEOD 2,000 THOOTEITI), 2TOWO.

BRTOT LITHOD JODTVO0F O3TOTHTN?

TRTT® DITEOD FTHZOODZ, WB0WD.

BRTOT DITHOD DWOTODT, WTOW0.

BRTOT DITBOD TTAO I DWOINY FOWOTTI, 9.
CRT DITBONY TTORO DB QWOINKD ﬁmmﬁmgﬁ?
TRTOT® NITHOIN O3RE 030D amméo\bm& &rw(:ﬁdagd?
3T FTIWNYY BRTT NITFTOIN @mmsé e‘bédﬁoﬁmmgd?

2,000 TRTOT® NITWOD ITOIO 4 STT, YTT 0N ébzé@ﬁofnm& BOTIBOND.
WOTD TRITOT NITHBON 0N NBOT 4 83, VBT ‘:)Uom‘@oﬁam& BOTIROND.

BRTOT® NITHBOD VT FOLRSNY TI00=EF3 ROWOPTI, WB0N0.
TRTT DITROD UNT SV ENT TOIT0BSFZ FOLOPIZ, WB0WD.
2,000 BRAT NITHBONY P(X =0) = 0.0408 5333, A BO@EREOWO.
D3NS BOTIR, W0

B3NS DITEHODT, WETVIR.

3N DITFOD FOPT Tod FOSTODZ, WI0W0.

©3ANE DITHOD WHODTY, WICN0.

B3NS DITFHOD 2,000 TOEIVTEIT), 2TONO.

B3NS DITFHOD ATHFOODT), LTOWO.

©IWING DITFHOD DWOTODTY, 2BE0.

20T VSWNS DTTFHOD AODNZTPOTNAY a=4,b=7DD n=5. 9©T FoLT Tod aeﬁoﬁma‘p=1

20300,

20T 3T/ NBTHBOD oPzo0sNn a=7,b=5 B n = 8. B8NS BOTT méo?gcofmabel

20300,

(U)
(V)
(K)
(K)
(V)
(K)
(K)
(K)
(K)
(U)
(S)
(S)
(K)
(U)
(U)
(K)
(K)
(U)
(U)
(U)
(K)
(K)
(K)
(K)
(K)

(K)

(K)

a=3,b=803 n=6 0T JeBLRNT. 3T/ NZTFOH FTIROONT), FORERROWO. (V)
QoNT00BNL a=4,b=7 BB n =5 smen, 2N QBTHBOD RTOFOONT), TOWILRN0.

TAOBRT, BOTID, 09,0

TAO[IT, DITHODI, WYTOIA.

BRIV, DTTHOD FOPS AOFTD FO[ODT, 2BC0.
TAO[IT, DITHOD R LTOWO.

(U)
(U)

(U)
(K)
(K)
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61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.
93.

TAO[IT, BOTE 2O YVINTTR RR.

TAO[IT, DITHOD FTHZOODTY, WICW0.

TR[RE, HDITHH DBOSHI, LB0.

TR, QITHOH DTTECD 103 (B;) S 2T?

TRRRF, HDITHCH 0TI e (B,) BS dmp?

TAO[IY, 0T WTT FTRONOZ TYPT B3 BRODIT ROLDE T?
TAO[IT, VTBRENT Wi, T DT?

(U)
(K)
(K)
(K)
(K)
(K)
(K)

X 2.0 TFROBRT, WBOTDNGD, WO FTFO U FDBY AONT QBOS ¢ swen, P(X < p) 35S

mgz
TAORPT, IIBY p BS0H @wIWIB 1o FegFPo TR0,
™ W

TR[RY, [IEY 1 BSoD ©ITVIB 26 FIFO wB00.
TR, IIY p B8 ©3TIT 30
QONT TFOWRTY, BOTIZ, 0T
QoD BADTPT, DITHONT), WAV
QoD BAITIT, DITFHOD FOLPBV TOPTO FOSTODTY, 2TEN0.
QDT BAD[PT, VITHOH FTHZOODTY, 2TEN0.

QONT TADTIT, DITHOD DWOTONT, WIWO.

QVOT ) JONT QWOIND FITONTST DITHORNTY, THOA.

Z 2,00 0N TFO[PT, WOT SN, P(Z<0) B3S0DZ, W30,

wh
2e3FO 2TEND.

W

QONT TReIWT, ITBoRY P(- 0.8 < Z < 0.8) = 0.5762 wwen, P(0 < Z < 0.8) 3500,

TOTWIELROWD.

Z 2,00 0N TFO[PT, BOT I P(Z> k) = 0.05 ewon, k e3S0DNZ, FOWIERREWO.
Z 2,00 0N TFO[PTY, BOT I P(Z>k)=0.1 swmon, k 3S0DNZ, FOWELROND.
ﬁéanr é’bézﬁ%oﬁaa‘p=l WD

B[RF LITHWOD OB TOFTO FOSODT, WTCWO.

g
RAE DITHBOR méo?j’ofmabel 2TOND.

g

ABOTOTIR, WOETARA.

ﬁéanr QN3TFHOR 20T rbsa@?ﬁsawm‘& 20TOND.

ﬁéanr QN3TFHBOR ?bojamosam‘% 20TOND.

ﬁéanr QN3TFHBOR xmxao\ﬁm& 2TOND.

$[rF HITRoH VuoSD, 200

Z 2,000 JONT TFOTIT BT ST, 73 DITFORNT), THOA.

(K)
(K)
(K)
(K)
(V)
(V)
(K)
(K)
(K)
(K)
(K)

(U)
(U)
(U)
(U)
(K)
(K)
(U)
(K)
(K)
(K)
(K)
(K)

21, 73 73 o0 00D F303, A0HT TIRWT, BOBRTAN, 217+2, +75° 3 HITHB 03RITH?

8 BZOTROTRY O FWAF WOTE FTHFOONTY, TOWERROWO.
20T %danr BOTT NWBOI 16 BTN, VBT ITRD 3B DTD?

(K)
(U)

(K)
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94.

95.
96.
97.
98.
99.
100.
101.

QT

102.
103.
104.

105.

106.
107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

8 FBoZpoBR)Y, 2O FW/AF BUBE WIRDOTI/I, BOWLRCO. (V)
0% §FAF wosg P(0<X2<13.33):0.5 STON, 0TV, OB, (v)
t- OITHON BOPT WOFTD POTODTY, 2TOWO. (K)
t- Q3ITBOD WD ODTY, WBON0. (K)
t- DITHOD A0DHTIOFTB/IY, LTOWO. (K)
t- DSTBOD 2O MOEIVBEOTI), WBo0. (K)
t- QITBOH TTIOOR), LITAN0. (K)
t- QZTHoD QOB B0. (K)
Section - B

©osT IJned:

wBeFed HITBOD FTIAO I DWOBNYR, WIWO. (K)
WD wamg@ ROTTE? NVTOTTH FRA. (K)
P =0.25 202 A0DTOT BROOT WIRFED DTTHBODTY, LTOWO. (K)
pz% DOW JONTVOT BROVT WIRF D DITFHODT, WIOWO. (K)

ACDTOE p = 0.8 TeoDT WIeFed DITHOD FTRO B aweﬁn@;m% B0W™LROWD.  (U)
23RFed LBTTOD A0DTOT p = 0.1 SN, FTFO ) mwmm@l B0LBOND.  (U)

1
WO WIRFED LBTHWOD AONTV0F p:E SN, BOPRO WY QWOINYDY, FORELBOND.

(V)
QONT0T p =2/3 BR0OT IR DITHBOD ITIO Gy aweﬁn@;m% B0@HLROWD. (U)

1
2,000 WRRFED DITHBONY ng BTN, BOLES T POZODIZ, WICWD. AWT QWOIONZH,

T BORBBONO. (V)
200 WIRFED LITB/OD JoHTOOT 0.8 BN, FOPE Tod POZODY, LTOND. VW3 AN
DVOBONTR, AT FOWELROND. (V)
WO W N3THmR p = 0.1 on, ToPm Td @eﬁoﬁaa‘p=1 WD, VTT 0N
DVOFONTR, AT FOWELROND. (V)
n =533 p = 1/4 Q02 QONTVOTNFI), BRODT %@ES QNITHBOD FOFE Ted @@ﬁoﬁam‘&
W30ND. (K)
Oz QDITTHBORN AT REOBEINTI), WBo0. (K)
%@ES QDITHBOD XOIRO DB é’,D?,s‘eﬁri%ﬁa‘Del TBoW0. (K)
20T QXT DITHOD TOIAO 4 I QWOI 5 D0W TeYF Wi I, WPTIODN[I), FOTED
X3 392 (A)
0330 FTITONYY %@ES QDITHBOIY BRITOT® e‘ibéd%ojmmgd? (K)
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118.

119.

120.

121.

122.

123.
124.

125.

126.

127.

128.

129.

130.
131.
132.

133.
134.
135.

136.

137.
138.
139.
140.

O3 FTITNTY QFH LITHOAN TFDBWT, DISTEOIPMOIT? (K)

2.0 QIT DITTHONY N =6 I p= STV, BT FTRO ) DWOBNTT, TOWLROWO.

(K)
20T ORT DHITHODY n = 5 HH, p = 0.4 $TT, @T AT HH, QBOIAH,
F0TSHRONO. (V)

200 OFT QTTHODNY N =6 T p= BTY, WO FTOFO WY WIOINTT), FORELROWO.

(V)
20T QRS QTOHHY N = 5 HNH, p = 0.4 T, AEC FIRO DY, WBOIRIR,
F0TSHRONO. (V)

L.0TH QRS HITHCHY N=6 DI p= - ST, AT WIS DI, DBOIAIR, IOMLARO.
L0 OFF HITBOHY N = 5 BB, p = 0.4 538, TS WIHOT DI, DBOBRIR,

F0RBRNO. (V)
9 § XIRYIT 2.0 OIT QITBOH TORIO 6 ST, p W, VBOIRYI), IORLECWO.
(V)
20T QBT QITHONY n = 16 DI, TWIO = 4 ©BT, p HH, I QBOIAT,
F0RBRNO. (V)
2000 QRT QITHCD ROVED 3 B, HRES 2 $TT, ATT ICHIVOINT, IOWLRO.
(V)
20T OFT HTCHOD BTDIO BT ICHT DWOINWD BTN 8 W) 2 BTY, ICHTOTAT),
F0RBRCNO. (V)

10T OFT DICHA Zo0R0 = 4 H, 5D, = V2 ST, ABT AOHT]OFRER, 0BLRERO.

(U)
TRTT® NITHBOD T rOEOBENTT), WBoN0. (K)
20T BT NITB/OD TR0 5 8T, P (X=0) BSoDT, 30wEBROWD. (V)
2.2 30,3 LOOTI OSRR)TE DTFTOZ BBV F0H=S 0.1353. 9T TOBIIT ITIRO
OTTFOBNG FOLJODTY, TOWELROWO. (V)
2,000 BRAT NICHBODY P(X =0) =0.1225 =T33, T03m T0d FOF w30W0. (K)
20T BT DITBVONY 3xp(3) = p(4). FTHBOODT, BOWERROWO. (V)
BRTT LBTRONY HTEIOD 0T TTR) RPTOIZOD FOFST TTT WFF@NG. TMeTT,
ATT DWOZODT, FOWIELROWD. (V)
TRTOT NITHBOD IRTO ToFH Jwwy) 0.3679 <NT. IV0RT BOFH TTHD, FOWERROWO.

(U)
3N QDITTHBOR AT MEOBEINTI), WB00. (K)
3N NITFOD AONTVOFNYRY, WICWD. (K)
3N NITFOD FTWRO T DWOINTZ, WI0W0. (K)
a=5b=3x3 n=3 Q0D deBRNS. 3TV dBTHBOD P(X = 1) O, BOBELBOWD.

(U)
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141.
142.

143.
144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.
155.

156.

157.

158.

159.

160.

161.
162.

20T V3WNS QTTHOD a=6,b =93 n =4 swmen, P(X = 2) 30@5%&000. (V)
QoRT00BINRL a = 12, b = 8 VB, N = 6 SNTVT 20T BTN QBTHBOD é’bzéexSofmabﬁ1

BOTILERCND. (V)
a=5,b=15=03) n=3swen, 3T/ QNBTHBOD é’bzéea%ofmabe1 O RBOWD. (V)
a=6b=4x3 n=4 Q0 TSNS, 3N NBTHBOD IS ébzé@ﬁoﬁam‘%
BOTLERCND. (V)
2,00 B8/ QNPTFOH AONTLOENRW a=7,b =5 n=8.9TT N NBOF 2?2 (K)
0330 FTITONYY 92N QITTHBOIN O=T QTTEROIPMZTI? (K)
GYSRENDO NTTFOD AONTVOFNYRY, WICWD. (K)
TAOBRT, DTTBOD FTRO B ébzé@ﬁmfm‘% 0TBoW0. (K)
ROPAO 3 DT A0NT QWO 2 YT wOW TRIRVIY, VITHOD FOLPBW TOFTO  HOTONZ,
208020, (K)
RooRO 10 3B AONT DWOTF 3 QW 20T TFOTPF, DTTHOD TOPT WOFTO FOZODI,
W30ND. (K)
ROPFO 55 WF) QWOT 4 QDT wOW TAO[WI, LITHOD FOPW TOPTO  HOTODD,
W30ND. (K)

TWIRT, BOF X F 05T Mogw FOI f(X)= L efE[TJ; —o<X <o smon, X 3

3V2n
Aoemo W QWOBRTE, WIWO. (V)
= 1 A5
Bog X I BOBoD Fos f(X)= e ; —0 <X <00 BTN, TR0 W) ORI
5v2n =
QVOBNGR, WBWO. (V)

TIRRT, DITHOH ATIOH 7603 (B;) B, 0TZeH oees (B,) SR w72 (K)
L0 TIART, HITBOD AOHT]OID p = 10 BB, 6 = 5 ST, IFI  RMHIZD

QOTHNYT, FOWELROWD. (V)
20T @mmsé QNITHBON  FTFO DB DBOIN  Bdwon 12 D, 4 SNE. TED
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