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BACHELOR'S DEGREE PROGRAMME (BDP)
Term-End Examination, 2019

(APPLICATION ORIENTED COURSE)
AST-01 : STATISTICAL TECHNIQUES

Time : 2 Hours) [Maximum Marks : 50
(Weightage : 70%)

“Note : Question No. 7is compulsory. Attempt any four questions
out of Q. No. 1 to Q. No. 6. You may need to use some

value given at the end of the question paper.

1. | (a) Find a 99% confidence interval for the percentage
of copper content of brass, if a sample of size 9
gives the following data : 65, 65, 64, 63, 65, 63,
66, 62, 63.

Assume a normal population. You may like to
use the values given at the end of the question

paper. ‘ [5]
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(b)

Plot a control chart for the mean of data from 12
samples of size 5 each on the diameter of small

cylinders in mm. . [5]

Sample No. 1 2 3 4 5 6

Mean (X) 408]4.112| 4084 | 4088 [ 4.108 | 4.100

Range(R) 0.04] 002 | 0.06 | 0.06 | 0.04 | 0.04

7 8 9 10 11 12
4.088 | 4.096 | 4.100] 4.104 ] 4.140| 4.152
0.06 | 0.04 | 0.08] 0.10 | 0.04 | 0.02

You may like to usé the values given at the end of the

question paper.

2. (a)
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In the past, the standard deviation of weights of
100 gm packages of tea leaves filled by a machine
was 0.8 gm. Asample of 20 packages was drawn
and its s.d. was found to be 1.0 gm. Assuming
normality at 5% level of significance, test the
hypothesis that the population s.d. & = 0.8 against
the alternative hypothesis that s.d. 5>0.8. You
may like to use the values given at the end of the

question paper. [4]

Find the correlation coefficient for data with 20

pairs of values of x and vy, if it is given that

(2)



(c)

(b)
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¥ x;=200, ¥y =500, ¥ x? =2900,
Ty#=14100, Zx;y;=6050. [3]

Explain the following terms of quality control with
suitable examples : [3)

(i) Process Capability
(i)  Tolerance

(i Write the sample space of the experiment
of drawing 3 screws from a box of
‘right-handed (R) and left-handed (L)

sCrews. [4]

(i) [f eventA: Atleast one R is drawn
event B : At least one L is drawn
event C : Exactly 2 right-handed

screws are drawn
event D : Exactly 2 left-handed
screws are drawn

Are the events A and B mutually exclusive ? Are

C and D mutually exclusive ? Justify your answer.

The sick leave time for workers in a factory is
normal with mean 1000 hours and s.d. 100 hours,
per month. How much time t shouid be budg'eted :

(3) [P.T.O]



(c)

next month which exceeds the time
corresponding to the probability 20%. You may
like to use the values given at the end of the

question paper. {21

Find the moving averages of length 3 for the

following data. Also, plot these averages. [4]

Month | Production (Units)
1 140
2 166
3 183
4 253
5 247
6 241
7 242
8 223
9 295
10 450
11 265
12 331

4. (a) Find the mean and variance of the following

data: ' [6]

Class 0-20|20-40| 40-60{ 60-80]80-100} 100-120| 120-140
Frequency | 1 3 10 15 12 6 3
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Suppose from a total of 120 guava bearing trees
in a village, 5 clusters of 4 trees each are selected

and yield (in kg) recorded is as given in the

following table : . [4]
Cluster Yield (in kg)
Number |Tree 1 [Tree 2 |Tree 3 (Tree 4
1 2 22 8 6
2 26 10 19 11
3 4 - 4 2 15
4 10 2 4 7
5 9 15 10 10

Estimate the averae yield (in kg) per tree of guava
using cluster sampling method and simple

random sampling method.

A sample of 6 boxes is to be selected from 30
boxes of mangoes numbered 1 to 30. Find the

samples using : [6]

()  Direct WR method

(b)
5 (a)
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(i) . Remainder approach

(iii) Quotient approach, stating clearly the

starting random numbers chosen by you.

(5) -~ [PTO]



(b)

(b)

Find the regression line of y on x [4]

x | 4] 6 ] 8 | 10
y | 23| 41| 57 | 6.9

A random sample of size 4 is taken from each of
3 independent normal random variables X, X,,

X, resulting in the following data : [6]

X, | 13 11 ] 16 | 22
X, | 16.] 8 | 21 | 11
Xs | 15 | 12 | 25 | 10

Assuming that the 3 variables have equal
variances, test at the 0.05 significance level, the
hypothesis that X,, X,, X, have the same mean
using ANOVA. You may like to use following

values.

Suppose you are waiting at a bus stand for a bus.
Every 10 minutes, you are recording the number
of buses that pass by you. Data recorded is as

follows : {4]

Time

0-10]10-2020-30] 30-40 [} 40-50 | 50-60
min | min min min min min

Number
of buses

1 2 0 5 4 2
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Identify the distribution, the buses follow. Calculate

the average number of buses that pass you and

_the variance.

7. Which of the following statements are true and which
are false ? [10]

(a)

(b)

(c)

(d)

(e)
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If X is a continuous random variable following
uniform distribution with values in [2, 6], then
P(X=4)=0

A 90% confidence interval caiculated using a
sample of size 40 is smaller than-the one

calculated using a sample of size 100.

If a dice is rolled twice, then the number of

possible outcomes is 36. .

If every 5th student on the roll is selected and her

height is measured, the sampling method used

is simple random sampling.

A type | error is committed when we fail to reject -
a null hypothesis when the altemative hypothesis

is true.

(7) | [PT.O]



Some values for use, if required

Controi chart constants
Sample size n A; d, |d3] d,
-4 0731 2059|0228
5 0.58| 2326|0211
6 04825340200

t-values | X -values
fyors = 3.25 | Xoosw= 28.87
thors = 3.36 | Xoos = 31.526
tyors = 3.50 | Xoor0= 38.58

z-values F-values
P(0 <z < 0.53)=0.2000 |Fgg4529=4.28
P({0 = z<0.84)=0.3000 |Fgg5312=3.49
Fo.053.4=6.59
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(=)

mm 9 qd B Jadl d BT T Y 5 9
12 Hfemelt & A B Aen B Rl P a1
EiELN (5]

oiteet | | 1 2 3 4 5 6

ey (X) 4.08| 4.112]| 4.084| 4.088] 4.108| 4.100

qRgt (R) |0.04]| 002 | 006 | 0.06 | 0.04 | 0.04

7 8 9 10 11 12

4.088 1 4.096 14.100] 4.10414.140| 4.152

006 | 0.04 | 0.08 | 0.10 | 0.04 | 0.02

T § AT 30 R 100 7. P 99 A It

. % U 9s R 0.8 M. ogn 20 Yaet
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T o T ] S 9 faEe 1.0 .
U T 5% GRET @Y R SEER AFET
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x M y A H 20 T 9 SRR B R He-
T T ST TG, R R TR 5 =200,
Tyi=500, Tx?=2900, Ty?=14100,

¥ X;y; =6050 . [3]
IO ITEN B T e En FriEe
O HIT [3]
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yegs & of o R 1 9N @ SN S g
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frefofae ofimet & fod g 3 TREA

Fract a1 AR 7 oNgdt 3 A off SR (4]
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- 223
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4. (3) Fefefer oest & W ok gERO §W

T [6]

ﬁ '0-20 20-40]40-60| 60-80|180-100] 100-120{ 120-140
grERar | 1 3 10 | 15 12 6 3
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x OT y & GHEEO 3@l I i 4]

x | 4] 6 [ 8 [10
vy | 23| 41|57 ] 69

dm = ARG AERes a8 X, X, X, ¥
AFIT 4 F OgRe® Hoew fr T, o
gt e far T R - [6]

X, [ 13 ] 11 ] 16 | 22
X, | 16 | 8 | 21 | 11
X, | 5| 12| 25 | 10

A AT 76 3 T B RETr STET 81 ANOVA
TR 5% THHd WX W I URE H
e T B X, X, X, B A T 21 A
Pregfaiad a & FART B¢ TH 8

g ST oy fedl g V8 W 9 W JE
X © ¥ & 10 Pree ¥ 9gf § oA et a6l
# dEm REE H © T s g ReE B
U afEe Frefated ¥ [4]

q1a

0-10 | 10-20 1 20-30| 30-40 | 40-50 | 50-60
fre| fee | Bae | fime | B+ | PFe

Tqi H
g

1 2 0 5 4 2
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a9 [0 e @ SIER &Y W ¥, var mee?
ATH T oA AR w6 B olew dew ol
THTT IR i

7. PR & 8 B8 w0 ww ¥ o A @ om?
HO FARY [10]

(a)

(b)

(c)

(d)

(e)

IR X T o agReF =) T S [2, 6] B AW
TN T T §e H ATET I W@ &
P(X=4)=0.

ST 40 ¥ SRR & AT S TR R

Tl 90% fAvar SiaU HAY 100 F HfcEst
7| mqﬁ%ﬁlﬁﬁﬂmﬁﬁmﬁm

IR TF Y P A A BH O 8, aawﬁa
yRemt @ T 36 B '

g et F & 32 5 Rt B g onar
R e FeE A Swh ¥ O g Rafy & R
mﬁﬁnﬁw%ﬁwq@mnﬁmﬁ
R 2

T R B ol T R
ST, i dHieds UREEHT Y 8, a9 89

gE R A B
IR SEwEE & T FB A T B ThS B
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o T oY

ofest ommg | A | dp |dg d,
4 073120650(0]|2.28
5 058232601211
6 048 2534|101 2.00
t- HH A =
tﬂou = 3.25‘ X:u.os,m: 28.87
toors = 3.36 | Xoosse= 31.526]
tO.om = 3.50 13_01,19=,38.58
20 F-A9

P(0 < 2 < 0.53)=0.2000 |Fqq5,0=4.26
P(0 < 2 < 0.84)=0.3000 [Fo531,=3.49

Fo.05,34=6.59
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