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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. 7 is 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. 	 [51 

Sample No. 1 2 3 4 5 6 

Mea-n- (X) 4.08 4.112 4'.084 4.088 4.108 4.100 

Range(R) 0.04 0.02 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 use the values given at the end of the 

question paper 

(a) In the past, the standard deviation of weights of 

100 gm packages of tea leaves filled by a machine 

was 0.8 gm. A sample 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. a  = 0.8 against 

the alternative hypothesis that s.d. a  > 0.8 . You 

may like to use the values given at the end of the 

question paper. 	 [4] 

(b) Find the correlation coefficient for data with 20 

pairs of values of x and y, if it is given that 
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E, xi =200 , 	E y=500, 	E xF =2900 , 

E y? =I4100 , E xiyi =6050 . 	 [3] 

(c) 	Explain the following terms of quality control with 

suitable examples : 	 [3] 

(i) Process Capability 

Tolerance 

3. 	(a) 	(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] 

(ii) If event A : At least 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. 

(b) 	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 should be budgeted 
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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. [2] 

(c) 	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 
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(b) 	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 
Number 

Yield (in kg) 
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) 	A sample of 6 boxes is to be selected from 30 

boxes of mangoes numbered 1 to 30. Find the 

samples using : 	 [6] 

• 

(i) Direct WR method 

(ii) Remainder approach 

(iii) Quotient approach, stating clearly the 

starting random numbers chosen by you. 
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(b) 	Find the regression line of y on x 	 [4] 

x 4 6 8 10 
y 2.3 4.1 5.7 6.9 

6. 	(a) 	A random sample of size 4 is taken from each of 

3 independent normal random variables X1 , X2 , 

X3  resulting in the folloWing data : 	 [6] 

X1  13 11 16 22 
X2 16. 8 21 11 
X3 15 12 25 10 

Assuming that the 3 variables have equal 

variances, test at the 0.05 significance level, the 

hypothesis that X1 , X2 , X3  have the same mean 

using ANOVA. You may like to use following 

values. 

(b) 	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 
min 

10-20 
min 

20-30 
min 

30-40 
min 

40-50 
min 

50-60 
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) If X is a continuous random variable following 

uniform distribution with values in [2, 6], then 

P(X=4)=0 

(b) A 90% confidence interval calculated using a 

sample of size 40 is smaller than-the one 

calculated using a sample of size 100. 

(c) If a dice is rolled twice, then the number of 

possible outcomes is 36. 

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

height is measured, the sampling method used 

is simple random sampling. 

(e) A type I error is committed when we fail to reject 

a null hypothesis when the alternative hypothesis 

is true. 
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Some values for use, if required 

Control chart constants 

Sample size n A2 d2 d3 c1 4  
4 0.73 2.059 0 2.28 
5 0.58 2.326 0 2.11 
6 0.48 2.534 0 2.00 

t- values X' -values 

tt ,„„ = 3.25 X200519=  18=  28.87 

tests = 3.36 i0 05 19=  31.526 

t0.01.1 = 3.50 /0 01.19=  38.58 

z-values F-values 

P(0 s z ..s. 0.53)= 0.2000 F 0.00 , 2 ,0=4.26 

P(0 s z s 0.84)=0.3000 F 0.00.302 =3.49 

F0.05,3,4=8.59 

x 
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(w) MM ant{ 11 11) k-Mgt ftq Tr4 aTriTrcr 5 ac 

12edPil alt-4* TfrEci 	f44-1-arrt 

T4r-47 : 	 [51 

Ard* Ti. 1 2 3 4 5 6 

TUT (X) 4.08 4.112 4.084 4.088 4.108 4.100 

tlikEIT (R) 0.04 0.02 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 

2. 
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E x i y ;  =6050 . 	 [3] 
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x ITT yt wrFsgzfur 	 511 trA7 : 	[41 

x 4 6 8 10 
y 2.3 4.1 5.7 6.9 
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Fffirquf alVt ti i 

at 37117 A2 d2 d 3 d4 

4 0.73 2.059 0 2.28 
5 0.58 2.326 0 2.11 
6 0.48 2.534 0 2.00 

t-  TR 
, 

X -1:119.  

t001 g = 3.25.  X0 05 18 =  28.87 

to.ote = 3.36 X00519= 31.526 

%mu  = 3.50 /0 01,19 = 18 .58 

zafF F- 11F 

P(0 < z < 0.53)= 0.2000 F 0 ,05, 2 , 9=4.26 

P(0 < z  0.84)=0.3000 F0.05,3,12=3.49 

F 0.03 , 3 ,4=6.59 
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