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(APPLICATION ORIENTED COURSE)
AST-01 : STATISTICAL TECHNIQUES

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)
Nate : Question no. 7 is compulsory. Answer any four

questions from Q. No. 1 to Q. No. 6. Calculators are
not allowed.

1. (a) Plot the following data about demand for an
item. Find the moving averages by taking
n = 3. Use these to forecast next two months’
demand. ' 5

Month |1[2|3|4|5|6|7|8|9|10(11]|12

Demand |46 |56 |54|43 |57 |56 (6762|5056 |47 |56

(b) Find the mean and variance of the foilowing

data :

No. of

children 0 1 2|3 4|5 6 7

No.of .00 174 [s0 |25 (137 |2 |8

families :

Draw the histogram and“"int%et whether

mean is the best measure or not. = 5
AST-01 1 P.T.O.



2. (a)

(b)
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Previous studies on some spherical seeds

have revealed that their mean diameter is
10 mm with a standard deviation of 2 mm.
We start with 1000 seeds and pass them
through two sieves so that only seeds whose
diameter is between 9-5 mm and 10-5 mm

are left.
(i) How many such seeds will we get ?

(i) . If we discard only those seeds with
diameter less than 6 mm, then how

many will be left ?

[You may like to use the values given at the

end of the question paper.}

The probability of individuals with blood
types A, B, AB and O are 0-45, 0-13, 0-06 and
0-36, respectively. A geneticist tested 100
individual blood types and found that 40 had
type A, 18 had type B, 5 had type AB and 37
had type O. Use goodness of fit test at 5%
level of significance to test whether the

. observed frequencies closely correspond to

the theoretical ones.

[You may like to use the values given at the

end of the question paper.]



3. (a)
(b)
(c)
4. (a)
AST-01

The chances that a visit to a primary health
centre (PHC) results in neither lab work, nor
referred to a specialist is 35%. Out of those
coming to a PHC, 30% are referred to a
specialist, and 40% require lab work. Find
the probability that a visit to a PHC results
in both lab work and referral to a specialist.
Give two examples of situations where
cluster sampling can be used.

The following data were obtained from two
random samples. Test whether the samples
come from the same normal population at
5% level of significance.

Sum of squares of

No. Size | Mean . .
deviations from mean

1 10 15 90

2 12 | 14 108

[You may like to use the values given at the
end of the question paper.] '

A population of size 10000 is divided into
4 strata. Their sizes and standard deviations
are given below :

. Strata
I II II1 v
Size 5000 1000 2000 2000
s.d. 25 12 15 20

A stratified random sample of size 500 is to
be drawn from this population. Determine
the sizes of samples from these strata in case
(1) proportional allocation is used.

(ii) Neyman’s optimum allocation is used.

6
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(b)

5. (a)

(b)

Out of 25 newborn babies of obese women,
10 weigh less than 2.5 kg. Find a 95%
confidence interval for the probability that
the weight of a newborn baby of an obese
woman is less than 2.5 kg.

The quarterly profits and sales (in millions
of rupees) of six firms are as follows :

Firm’s Name Sales Profits
A : 500 10

167 7

313 19

172 19

967 49

F 591 16

#H|DO|O|W™

(i) Construct a scatter diagram of these
data.

(ii) Which variable (profit or sale) do you
regard as the dependent variable ?

(iii) Compute the sample regression line.

A company is manufacturing watches.

Watches are assembled and put in a box.

Each box has 25 watches. The boxes are

given to the inspector and the watches are

inspected for visual defects. Data for these

are given for 20 boxes. Draw a suitable chart

and interpret whether the process is in

control or not.

5

Box

number

1{2|3]|4[516]7|8]9|10/11{12/13/14/15/16{17|18{19

Defects |3{4|5]0[1|2|4|5(10/6|4/2|1|0|5]4([2|3|4
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6. (a) A company is manufacturing cotton threads
under different speeds of spindle. The tensile
strength of the thread is a parameter that is
of interest to the customer. Data on different
speeds of spindle and corresponding tensile
strength on 5 samples is given. Perform
ANOVA to find out which is the most
suitable speed for the spindle so as to have

maximum tensile strength. 5
Tensile strength
Speed ™ 2 [ 3 [ 4 | 5

10 222 | 206 |21:5 | 206 | 220

20 242 | 250 | 248 | 207 | 21-0

30 250 | 232 | 217 | 225 | 209

[You may like to use the values given at the
end of the question paper.]

(b) Consider a random sample (WOR) of two
households  from a  population of
5-households having monthly income (in ¥)
as follows :

Household 1 2 3 4 5

Income 1000 | 1200 | 900 |[1500 | 1300

Enumerate all possible samples (WOR) of
size 2 and show that the sample mean gives
an unbiased estimate of population mean. 5

AST-01 5 PT.O.



7. Which of the following statements are true and

which ones false ? Give reasons. 10

(i) The number of possible samples of size 3
selected from a population of size 12 is 4.

(ii) If the probability of being left-handed is 0-1,
the probability that none of the 3 persons
selected randomly is left-handed is 0-729.

(iii) If the correlation coefficient is zero, then the
relationship between Y and X is positively
linear.

(iv) Analysis of variance is a technique to test
the equality of variation in several
populations.

(v) If the level of significance is the same, the
area of the rejection region in a 2-tailed test
is less than that in a 1-tailed test.

Some values of use, if required :

Normal values y2-values t-values F-values
P[0 < Z < 0-25] 2 — —
12 0.05 = 5991 t20, 0.05 = 1725 |Fg 19 .05 = 3-89

— 0.0987 2,0-05 , 0-05 ,12,0.05

Pl0<Z< 2] 2
=781 |t =1.812 {F. =371
— 0-4772 X3,0.05 10, 0.05 2,10,0.05 _
P[0 <Z < 0-24] 2
. X ) = 9'21 tl 0.0 = 1'782 F X == 4'75
— 00948 2,0-01 2, 0.05 1,12,0.05
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(@)
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