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Based on th

P \

ese data plota rough - Scatter diagram of:

pulses + VEE: consumption against cereal
consumption and see whether one can say that
persons who consume more cereal also consume
more pulses and vegetables.

Meat against pulses + veg. consumption and see
if meat consuming persons consume Jess pulses and
vegetables.

Tabl&l; past Data on pemands of Medicine

Year

|

Month \2hp7\ zoos\ 2009\ 2010‘ 2011‘\

zss*

o

Feb \ 346\\ 296| 2 \
r Mar \ %1 éq:\ 366\ 445\ 35ﬂ
Apr \ 313 \ 28?‘ 224 ‘ 268 \ 257
FMay \ 351\ 272]‘ zsa\ 290\ 3%
r Jun \ 292\ 292\ 07 \ 245 \ 272
" Jul \ zzo& 230\ 231\# 231\ zsaj
rAug \ 129‘ 124\ 121\’ 127\ 131\
F Sep \ 122 \ 118 \ 118 \ 120 ‘ 124J
Oct \ 99| 100| 97| 100 101
\ 06| 98| 94| \%8
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A particular medicine has @ shelf life of 12 months and is packed in bottles
with the month of manufacture stamped on the bottles. The demand for
each month varies and Table-1 above shows the demands of past five
years. Based on this demand the manufacturer has to decide on how m

to produce during each of the 12 months. Let X; be the number of bottles
produced in month i. Assume that X; bottles can be made available at

the beginning of the month i itself.

a) Examine the data and suggest what should be the ideal
values of X,sto make a decision. Justify your answer.
b) Which other statistic is relevant based on your suggestion in

(a) above?
c) For which months one can prescribe more confidently?
Justify your answer.

d) Suppose the company receives an order specifying 2 demand
of D; for the jth month at the peginning of the year
Assume that Qi is the maximum quantity that can be

produced in month i. What are the conditions on X;s so that
the demands are met without fail?

9) | take Rs. 10 daily during my morniﬁg yﬂlk. During one week my
expenditure X onteaor coffee o biscuits is : Rs 4, 6, 3,7,2,9,3
if Y denotes my balance, obtain with nﬂmum calculations, the
correlation coefficient between X and Y.Givea mathematical
justification.

10) 1have 10 red and 5 blue balls and 1 am asked to add 15 more balls of
these two colours to the existing collection. How. many of these 15
should be red and how many blue so that the number of possible

different arrangements of these thirty is maximized?
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11) All the numerals appearing in today’s date (i.e. 20/4/2012) are
written on seven different cards. Two cards are drawn at random and
without replacement. What is the probability that the’ product of the

L two digits drawn is NOT zero?

12) The following table gives the urban population in India and
percentage of total population in rural and urban centres for the
decades during 1901-81

Urban and Rural Population of India: 1901-1981

Urban l;opulation Percentage of Total Population
o (in millions) Rural Urban
1901 25.8 89.0 11.0
1911 25.9 89.6 10.4
1921 28.0 88.7 113
1931 335 87.8 12.2
1941 441 85.9 141
1951 62.4 82.4 17.6
1961 78.9 8;.7 18.3
1971 108.9 79.8 20.2
1981 162.2 76.3 23.7

Verify the following statements against the given data and classify each
statement into one of the following categories:

(a) True, (b) False, (c) Does not necessarily follow form the given
information. ’
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The percentage increase in urban population during 1901-81 is about 2.5 to
3{imes the percentage increase in total population in that period.
N

The density of population in urban centres has increased by about 160%g:
during 1951-81.

The largest rate of increase in urban population ina decade during
1901-81 occurred in 1971-81.

The smallest rate of increase in urban population in a decade during 1931-

81 occurred in 1931-41.

The relative degree of urbanization (i.e. change in the percentage of
urban population) was highest in 1941-51 and 1971-81.
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CR RAO ADVANCED INSTITUTE OF MATHEMATICS,
‘ STATISTICS AND COMPUTER SCIENCE

UOH CAMPUS, GACHIBOWLI, HYDERABAD 500 046
FOURTH STATISTICS OLYMPIAD: 2012 DURATION: 3 Hrs.
REGISTRATION NUMBER:

NAME OF THE INSTITUTION:
HOME ADDRESS (with telephone number, email):
CLASS COMPLETED (tick one): X X X Xu

Read the instructions given below and the questions of the
appropriate level for the first 15 minutes carefully:

1. Answer the right question paper. Those who have completed the final
exams of CLASS IX or CLASS X in the current year (2012) should ATTEMPT
ONLY LEVEL - I. Those who have completed the final exams of CLASS X1/
Intermediate First Year or CLASS XIl/ Intermediate Second Year in the
current year (2012) should ATTEMPT ONLY LEVEL - Il

2. Write your Name, Registration Number and put your signature on both the
ANSWER BOOKLET and the QUESTION PAPER and attach the Question
Paper to your Answer Booklet. \

3. WRITE THE LEVEL AT THE BEGINNING OF YOUR ANSWER SCRIPT:

4. Answer any question from the level applicable to you in any o;der you
wish. Any rough work you do for a question must be shown in the pige(s)
where you answer that question.
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LEVEL |

1) Find the mean of the numbers 3, 6, 9, 12,..., 90. How does this compt._e
with the mean of 2, 5, 8, 11,..., 927 Explain.

2) If 6°+6" +6'+6 +6"+6" = geometric mean of 6°,6°% 6 find the value
of x.

3) Let a be the arithmetic mean of the numbers 1,2,3,......,100 and h be the
harmonic mean (defined as the inverse of the mean of their reciprocals).
Compare their values.

4) Letaand b be two perfect squares less than 100. If a-—b=13, whatis the
arithmetic mean of a*2 ‘and b“??

5) In a family of five children the median age is 10 years and the mean age is
10.2 years. The fourth child is 5 times as old as the youngest. After three
years, the fourth child will be 3 times as old as the youngest child. Find all
possibilities for their present ages.

6). More than half the students in a class got less than 50 marks in an
examination. The average marks of all those who have less than 50 is 35
and the average of those who got more than 50 is 65.

a. Verify whether the average marks of the entire class is less than 50.
b. Can you say the same if the average of those above 50 is 75?

7) Letm (n)ands (n) denote the mean and standard deviation (s.d) of the first
n even numbers. Suppose that we remove 2 and 2n. Argue that the mean
of the remaining numbers is still m (n). Verify whether the s.d. also remains
the same.

8) Find (i) the arithmetic mean and (ii) the geometric mean of the 2012".

terms of the two series:
3,5,9,17,26,33 .. and

1,3,7,15,24,31....
Contd.
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9) Ann digit binary number is @ sequence of nzeroes and ones which can be
}s{\verted into @ natural number by multiplying the digits with
cor\rgsponding powers of 2 and adding up- For example the 4 digit binary
& number 1010 on conversioni is 0% 204+1%2"+0x 2241523 = 10 .
How much digit binary number is 40977
10) A\t_oothpaste company packs its paste in tubes bought from 2
supplier. Tubes are inspected for defects pefore packing. A tube is said to
be defectivé~ if it has one of more of the five possible defects, namely, A, B,
¢, D and E Qut of 100 tubes inspected, it is found that defect A was
observed in 17 tubes, defect Bin 13 tubes, defect Cin 25 tubes, defect D in
32 tubes and de\\ctAE in 23 tubes. Based on this information, the company
compla'med to the\tube supplier that 68% of the tubes are defective? Is it
possible that this § tement is true? Justify your answer. Can you give @
possible range for the fective percentage?

- N\

11) The number of stud\e ts who have not completed their home work
assignment is noted in @ school year. What would you suggestasa measure
of central tendency for the ‘number of days the assignments are not
submitted? =

Number of students not submitting thé assignment Number of days -

’!’ﬁ_
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"‘_
T

|
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The monthly incomes of 2 sample of 100 peo
ith a clear pictorial representat’non obtain th

de of the sample.

12)

following table. W!
median and the mo!

5,000?

P

How many people have income more than 4

SO

e
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‘1) In a factory, 100 workers of the day shift get a monthly income of Rs.

25,000 another 100 get Rs. 15,000 while 50 of them get Rs. 10,000 only.
e of those working in the night shift is Rs.

The average monthly incom
e of all the workers is Rs.

15,000. Given that the average monthly incom
16,000, find the total number of workers in the factory?

2) Atleast 100 people in 2 hall know at least one of 2 languages Telugu and

Hindi. 70 of them know Telugu and 60 know Hindi.

a)lsit possible that
i) 37 of them know both Telugu and Hindi?
ii) 27 of them know both Telugu and Hindi?
jii) None of them know both Telugu and Hindi?

b) Show that at least 40 of them know Telugu and not Hindi.

3) A prisoner is to be hanged for 2 crime but is given 2 chance of not being

hanged as explained below:
He is given 50 black balls and 50 white balls and is asked to

wo identical boxes such that no box is empty. Then

distribute  them int
e shuffled well so that he cannot recognise the composition

the boxes ar
of balls in any box. He is asked to draw @ ball at random from any of the
two boxes without holding them. If the pall happens to be white he will
not be hanged.

How should he distrib

maximum probabilitv of drawing @ white ball an

ute the balls in the two boxes t0 have the

d thus escape hanging?

4) Inthe context of 2012 being declared as the National Year of
Mathematics by Hon'ble Prime Minister, solve for integers (X, y):

x(100—90+81) =vy(144 - 12+1)

such that each expression is equal to sum of two cubes.
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5) Datais collected on y: the yield per acre (in quintals) and x:the level of
\f(ater

(in cms.) in a paddy field. A statistician fits the regression line to predict{’ e

value of y given x as:

Y=2.04+2%

From this line, how do you predict the value of y for (i) x=0, (i) x=30and
(iii) x = 90.

6) Inan experiment E, each of six persons throw a six-faced die x times.
Let T (E) be the total number of sample points (i.e. total number of all
possible outcomes in this experiment E).Ina second experiment F, the
die is thrown 6x times by another person resulting in T(F) while in the
third experiment the die is thrown by him 6 times obtaining T(G).

a) IsT(E)=T(F)?

b) If T(E)= T(G), find the value of x.

7) The table below gives the consumption in kgs. of cereals(rice, wheat
etc.), pulses(dhal), vegetables, meat,products and oil per month of 10
persons:

persons Cereal Pulses Vgg.; Meat oil

1 6 2 4 0 1.5
2 5 1 3 0.5 1.25
3! 7 15 4.5 1.5 1
4 7 0.5 3 ) 1
S 8 0.8 3.5 2 0.75

| 6 5 1.2 2.8 1.5 0.75
7 6 2 2.5 0.25 1.25
8 3 15 2 o\ 1
9 8 2.2 3.5 0.25 1.5
10 9 0.6 3.5 2 1 |





