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BACHELOR’S DEGREE PROGRAMME
(BDP)
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R June, 2016

(APPLICATION ORIENTED COURSE)
AST-01 : STATISTICAL TECHNIQUES

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note: Question no. 1 is compulsory. Answer any
four questions from the remaining questions no. 2

to 7. Calculators are not allowed.

1. State whether the following statements are true
or false. Give brief justification. 10

(a) If the two regression coefficients are 0-8 and
0-6, the coefficient of correlation is — 0-69.

(b) The probability of getting a sum of 8 or more
in a simple throw with two dice is 15/36.
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(c) |

(d)

(e)

2. (a)

(b)
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If for a binomial distribution the mean is 4
and the variance is 3, then the number of
trials is equal to 16.

A 95% confidence interval is smaller than a
99% confidence interval.

For a population of 5 households, using
circular systematic sampling, at most
10 samples of sample size 2 can be selected.

An enquiry into 50 families to study the
relationship between expenditure on
accommodation, ¥ X, and expenditure on

food and entertainment, ¥ Y gave the
following results :

Y X =8500, ¥Y=9600, ox =60, oy=20,
r=06 |

Estimate the expenditure on food and

entertainment when the expenditure on
accommodation is T 200.

The mean weight of 150 students in a
certain class is 60 kg. The mean weight of
boys in the class is 70 kg and that of girls is
55 kg. Find the number of boys and the

number of girls in the class.
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(c) The data on chicks born in a farm are given
below for 60 days. Compute the mean and
standard deviation by doing a frequency
distribution : 4
2,3,4,5/2,1,6,0,7,8,0,2,1,4,5,1,5,4, 1,
2,1,2,0,4,2,3,1,0,8,9,1,3,4,5,6,0, 2, 3,
2,0,0,1,2,9,8,7,3,9,8,7,0,1,2,0,7,6, 2,
1,0,3.

(Take class width = 2)

3. (a) From the following data, calculate the
4-yearly moving average and determine the

trend values : , 5
Year Production
(000 tonnes)
1983 614
1984 615
1985 652
1986 678
1987 681
1988 655
1989 717
1990 719
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(®)

There are 100 fields in a village sown with
wheat and each is divided into 10 plots of
equal size. Out of 100 fields, 5 fields are
selected by without replacement simple
random sampling method. Again, from each
selected field, 3 plots are chosen by without
replacement simple random sampling
method. The yield in kg/plot recorded is as

given in the following table :

Selected | plot—1 | Plot~2 | Plot -3
1 4 5 3
2 2 1 4
3 6 7 4
4 2 | 3 5
5 8 6 9

AST-01

Estimate the quantities Y and y .

If P(A)=0-50, P(B)=040and
P(A U B) = 0:70, find P(A|B) and P(A° U B),

where A® is the complement of A. State
whether A and B are independent. Justify

your answer.




(b) The mean and variance of a binomial
distribution are 3 and 2, respectively. Find
the probability that the variate takes values
less than or equal to 2. 3

(c) The hobbing operation is an important step
in gear cutting. Defects occur during the
hobbing and on quality check they are
recorded. The defects may be the presence of
burr, nicks, pits, chamfer angle defect, lead
error defect or profile error defect. The data
on these were collected for 10 gears per day,
that were cut. Draw a suitable control chart
and interpret. 3

S.No. | No. of defects
1 5

O |00 {~3 |0 |OU | {CO DD

= (O[O |OU | |O = (D[N [ [0 = (O N
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5. (a)

(b)

(e

6. (a)
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In a random sample of 100 articles taken
from a large batch of articles, 10 are found to
be defective. Obtain a (i) 95%, and (ii) 99%
confidence interval for the true proportion of
defectives in each batch.

Cite two situations where systematic
sampling is appropriate. Explain how it is
different from stratified sampling. Justify.

A random sample of male employees is taken
at the end of a year and the mean number of
hours of absenteeism for the year is found to
be 63 hours. A similar sample of 50 female
employees has a mean of 66 hours. Could
these samples be drawn from a population
with the same mean and standard deviation
of 10 hours ? (Use a = 5%)

Two sets of ten students selected at random
from a college were taken; one was given
memory test as they were and the other set
was given a memory test after two weeks’
training and the scores are given below :

Set A Set B
10 12
8 8
7 8
9 10
8 8
10 11
9 9
6 8
7 9
8 9
6



(b)

7. (a)
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Do you think that there is any significant
effect due to training ? Justify.

Use a = 0-05. [You may like to use the values
given at the end of the question paper.]

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

Household Income (in ¥)
1 1560
2 1490
3 1660
4 1640
5 1550

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

There are three engineers doing four
jobs. The time required to do the jobs is
recorded. Find whether the engineers play
a significant role or not. Also, find the job

which takes most of the time for the

engineers to do.

Job
| > 4] 8| ¢ D
Engineers
1 S5hrs.| 2hrs. | 3hrs. | 1hr.
2 lhr. {4hrs. |2hrs. | 1hr.
3 2hrs.| 3hrs. | 1hr. | 3 hrs.

Use a = 5%. [You may like to use the values
given at the end of the question paper.]

7
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(b) The average monthly sales of 5000 firms are
normally distributed. Its mean and standard

deviation are

respectively. Find

¥ 36,000 and T 10,000,

(i) the number of firms the sales of which
are over T 40,000.

(ii) the percentage of firms, the sales of
which will be between ¥ 38,500 and

T 41,000.

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

Table Values :

Z-values F-values t-values
#(0-25) =0-0987 | Fog005="514 t18,0.05 = 2:10
$(0-5) = 0-1915 F36,005 =476 t17,005 =174
$(0-4) = 0-1554 t19,0-05 = 223

0(0-6) = 0-2257

F2,11,005 =398

F3 11,005 =359
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(m) af fug weT ¥ forw ew 4 oft YW 3 ], 7
St Y g 16 Bt |

() 95% Fvareal e 99% frvarerar e &
BER |

(F) 5w H gufe & forg, gofa wreg vl &
W FEH Wed MM 2 ¥ FE-8-FE
10 ezt 93 97 wehd F |

2. (F) AW W @E T X i IS F WS | G
T Y ¥ di9 day @ JERET & & I
50 qiEml ¥ g i T | T fefaiea
gRom 9T BT
Y X = 8500, XY = 9600, ox = 60, oy = 20,
r=06 ,
If omaE W @S T 200 B, @ WA K
TG W BN O o (@H) H IATRSH
Hf | .
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HT § TS IR ASfhal f TEw g ik | 2

AST-01 10



(M) = o FE Y g F 60 R F s
few mu & | wReEwRaT Fe gRr W= ok WM
e hfem HIRT: 4

2,3,4,5,2,1,6,0,7,8,0,2,1,4,5,1,5,4, 1,
2,1,20423,1,0,8,9,1,3,4,5,6,0,2, 3,
2,0,0,1,298,73,9,8,7,0,1,2,0, 7, 6, 2,
1,0,3.

(=0t =ts$ = 2 <fifm)

3. (%) Preffea sitest 3, 4 7§ @ TREE ohea
wRepfora Hifre o ygfe am fRuife At 5

af T

(000 &7 %)
1983 614
1984 615
1985 652
1986 678
1987 681
1988 655
1989 717
1990 . T19
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1 4 5 3
2 2 1 4
3 6 7 4
4 2 3 5
5 8 6 9

Y ot y wmrd stmefera i |

4. (%) AR PA)=050, P(B)=040 3N
P(A U B) = 070, @ P(A|B) 3R P(A°U B) ¥
Hifm, F&T A, A 1 T ? | Fasy 6 w® A
i B Taa § | W IW H g
Hife |
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2 2
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15 1
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A far § aftewr & K wdes ywE e ?
gf¥ A |

o = 0-05 T JA AT | [ 39 199 & 4
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1560
1490
1660
1640
1550
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‘ 1 AT HAF | 5
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3 29, |39, 14, 34,
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(@) 5000 F°t B Nea wife sk yEmrE: sl
£ | T Aeq IR uEe fomem s
Z 36,000 3 T 10,000 & | FTa HIRT

G) U wui f wem A fEh 40,000
Q 3tferer ? |

Gi) & wHt o1 gfewa R fasht € 38,500
R T 41,000 FH=T R |

[ 19 993 % 3d § fou T uw 1 e W)
THd E | ] 3
ATt 717
Z-\H FaE A=

$(0-25) = 0-0987 Fy6,005 =514 t18,0:05 = 210
$(0-5) = 0-1915 F36,0-05 =476 ty7,005 = 1:74
$(0-4) = 0-1554 F3,11,0.05 = 398 t19,0.05 = 2:23
$(0-6) = 02257 F311,005 =359
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