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BACHELOR’S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
December, 2024 

AST-01 : STATISTICAL TECHNIQUES 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) Question No. 7 is compulsory. 

 (ii) Attempt any four questions from 
question nos. 1 to 6. 

 (iii) Use of calculators is not allowed.   

1. (a) An incomplete frequency distribution is 
given below : 5 

Class Frequency 
0—10 
10—20 
20—30 
30—40 
40—50 
50—60 
60—70 

10 
20 
? 

40 
? 

25 
15 

Total 170 
Find out the missing frequencies if median 
value is 35. 
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(b) Consider the following data : 3 
5, 12, 41, 48, 58, 14, 43, 50, 45, 40, 41, 40 
(i) Compute mean. 
(ii) If the largest value of the data is 

changed to 500, then to what extent 
will the mean change ? Justify your 
answer. 

(c) Describe the measures of dispersion by 
illustrating with one example of a measure 
of dispersion. 2 

2. (a) A problem of statistical techniques is given 
to three students A, B and C whose 

chances of solving it are 1 ,
2

 1
3

 and 1
4

 

respectively.   
(i) What is the probability that the 

problem will be solved ? 
(ii) What is the probability that only one 

student will solve the problem 
correctly ? 4 

(b) In a call centre, calls received at a 
telephone switchboard occur at an average 
rate of 6 calls per 10 minutes. Suppose the 
operator leaves for 5-minute coffee break. 
What is the probability that : 4 
(i) exactly two calls occur while the 

operator is away ? 
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(ii) at least two calls occur while the 
operator is away ? 

(c) What is the difference between simple 
random sampling with or without 
replacement ? 2 

3. (a) What is a time series ? Explain briefly the 
components of a time series. 5 

(b) A cigarette company is interested in 
evaluating the effect of gender on the type 
of cigarettes. The company collected the 
following data from a random sample of 
200 persons : 5 

Cigarette 
Type 

Gender 
Total 

Male Female 

A 35 45 80 

B 50 30 80 

C 25 15 40 

Total 110 90 200 

At 5% level of significance test whether the 
type of cigarette and gender are 
independent. 

(You may use the values given at the end 
of the question paper.) 
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4. (a) A population of size 10000 is divided into 
4 strata. Their sizes and standard 
deviation are given as follows : 6 

 Strata 

 I II III IV 

N 5000 1000 2000 2000 

S. D. 25 10 15 20 

A stratified random sample of size 500 is to 
be drawn from this population. Determine 
the sample size to be taken from these 
strata, in case of the following : 
(i) Proportional allocation, and 
(ii) Neyman allocation. 

(b) In 16 one-hour test runs, the gasoline 
consumption of an engine on an average is 
found to be 16.4 gallons per hour with a 
standard deviation of 6.1 gallons per hour. 
Assume that the gasoline consumption 
follows normal distribution. Test the claim 
that the average gasoline consumption of 
the engine is 12.0 gallons per hour at 5% 
level of significance. 4 
(You may use the values given at the end 
of the question paper.) 
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5. (a) The following table contains the data 
related to smoking habit among the 
participants of two cities : 4 

 Smokers Non-smokers 

City A 800 200 

City B 800 400 

Construct 95% confidence limits for the 
difference in proportions of the smokers of 
two cities A and B.  

(b) For overall quality improvement of cloth, a 
textile manufacturer decides to monitor 
the number of defects in each bolt of cloth. 
The data obtained from inspection of 10 
bolts of cloth are reported as follows : 6 

Bolt of Cloth Number of Defects 

1 8 

2 19 

3 5 

4 11 

5 2 

6 8 
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7 7 

8 13 

9 3 

10 2 

Draw C-chart to check whether the process 
is under control. 

6. (a) In order to test whether there is any 
significant difference in the average 
number of units produced per week by each 
of three production methods, the following 
data were collected : 7 

Method I Method II Method III 

4 2 3 

3 3 3 

5 2 4 

7 4 2 

4 1 2 

Test a significant difference among the 
units produced by the three production 
methods at 5% level of significance. 

(You may use the values given at the end 
of this question paper.) 
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(b) The data of monthly salary (in  
` thousand) of 5 computer operators from 
each of five offices are given as follows : 3 

Operator 
Office 

I 
Office 

II 
Office 

III 
Office 

IV 
Office 

V 

1 12 14 10 16 12 

2 10 16 10 16 14 

3 14 16 12 16 12 

4 14 15 11 16 14 

5 15 16 10 17 11 

Select 2 first stage samples and then 6 of 
second stage samples. 

7. Which of the following statements are true and 
which are false ? Justify your answer : 5×2=10 

(a) The correlation coefficient lies between – ∞ 
and ∞. 

(b) Rejecting a null hypothesis when it is not 
true is called Type-I error. 

(c) If variance of X is 5 and Y = 2X + 3, then 
variance of Y will be 20. 

(d) If events A and B are independent, then  
P (A ∩ B) = P (A) + P (B). 
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(e) The mean and variance of a binomial 
distribution with parameter n and p are  
np (1 – p) and np, respectively. 

Some values for use, if required : 

Z-values t-values 2χ -values F-values 

0.025Z   
= 1.96 

15,0.025t  

= 2.131 
2,0.25χ   

= 7.38 
2,12,0.05F   
= 4.75 

0.05Z  
= 1.645 

15,0.05t   

= 1.753 
2,0.05χ   

= 5.99 
2,12,0.05F   
= 3.88 

0.01Z  
= 2.326 

15,0.01t  

= 2.602 
2,0.01χ   

= 9.21 
2,12,0.05F   
= 3.71 
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      AST–01 

Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 

,-,l-Vh--01 % lkaf[;dh; rduhdas 

le; % 2 ?k.Vs     vf/dre vad % 50 

uk sV % (i) iz- la- 7 vfuok;Z gSA 

 (ii) iz- la- 1 ls 6 rd fdUgha p kj iz'uksa ds mÙkj 

nhft,A 

 (iii) dSYdqysVjksa dk iz;ksx djus dh vuqefr ugha 

gSA  

1- (d)  uhps ,d viw.kZ ckjackjrk caVu fn;k x;k gS % 5 

oxZ ckjackjrk 

0—10 10 
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10—20 

20—30 

30—40 

40—50 

50—60 

60—70 

20 

? 

40 

? 

25 

15 

dqy 170 

 ;fn ekfè;dk eku 35 gS] rks yqIr ckjackjrk,¡ 

Kkr dhft,A 

([k)  fuEufyf[kr vk¡dM+k yhft, % 3 

 5, 12, 41, 48, 58, 14, 43, 50, 45, 40, 41, 40 
 (i) ekè; ifjdfyr dhft,A 

 (ii) ;fn vk¡dM+s dh lcls cM+h bdkbZ dks 500 

eas ifjofrZr dj fn;k tk,] rks ekè; fdl 

gn rd ifjofrZr gksxk \ vius mÙkj dh 

iqf"V dhft,A 

(x)  izlkj ds eki dk ,d mnkgj.k nsrs gq, izlkj 

ds ekiksa dk o.kZu dhft,A 2 
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2- (d)  rhu fo|kfFkZ;ksa A, B vkSj C dks lkaf[;dh; 

rduhdksa dk ,d loky fn;k x;k ftls gy 

djus dh laHkkouk Øe'k% 1 ,
2

 1
3
 vkSj 1

4
 gSA  

 (i) loky dks gy dj fy;k tk,xk bldh D;k 

izkf;drk gS \ 

 (ii) dsoy ,d gh fo|kFkhZ bldks lgh gy dj 

ik,xk bldh D;k izkf;drk gS \ 4 

([k)  ,d dkWy lsaVj esa VsyhiQksu fLopcksMZ ij 

vkSlru izfr 10 feuV 6 dkWy dh nj ls dkWysa 

vkrh gSaA eku yhft, vkWijsVj ik¡p feuV ds 

fy, dkWiQh cszd ds fy, tkrh gSA bldh D;k 

izkf;drk gS fd % 4 

 (i) vkWijsVj dh vuqifLFkfr esa Bhd&Bhd nks 

dkWy vk,¡xh \ 

 (ii) vkWijsVj dh vuqifLFkfr esa de ls de nks 

dkWy vk,¡xh \ 

(x) izfrLFkkiu lfgr ;k izfrLFkku jfgr ljy 

;kn`fPNd izfrp;u ds chp eas D;k varj gS \ 
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3- (d)  dky&Js.kh D;k gS \ dky&Js.kh ds ?kVdksa dk 

la{ksi eas o.kZu dhft,A 5 

([k)  ,d flxjsV daiuh flxjsV ds izdkjksa ij tsaMj 

ds izHkko dk ewY;kadu djuk pkgrh gSA daiuh 

us 200 O;fDr;ksa ds ;kn`fPNd izfrn'kZ ls 

fuEufyf[kr vk¡dM+s ,df=kr fd, gSa % 5 

flxjsV dk 

izdkj 

tsaMj 
dqy 

iq#"k efgyk 

A 35 45 80 

B 50 30 80 

C 25 15 40 

dqy 110 90 200 

 5% lkFkZdrk&Lrj ij ijh{k.k dhft, fd D;k 

flxjsV dk izdkj vkSj tsaMj Lora=k gSaA 

 (vki iz'u&i=k ds var esa fn, x, ekuksa dk 

iz;ksx dj ldrs gSaA) 
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4- (d)  vkeki 10000 dh lef"V dks 4 Lrjksa esa 

foHkkftr fd;k x;kA muds vkeki vkSj ekud 

fopyu uhps fn, x, gSa % 6 

 Lrj 

 I II III IV 
N 5000 1000 2000 2000 

S.D. 25 10 15 20 

 bl lef"V eas ls vkeki 500 dk ,d Lrfjr 

;kn`fPNd izfrn'kZ fy;k tkuk gSA fuEufyf[kr 

fLFkfr esa bu Lrjksa ls fy, tkus okyk izfrn'kZ 

vkeki fu/kZfjr dhft, % 

 (i) vkuqikfrd fu;ru] vkSj 

 (ii) usesu fu;ru 

([k)  ,d&,d ?kaVs ds 16 ijh{k.kksa esa] ,d batu dh 

xSlksyhu [kir vkSlru 16-4 xSyu ikbZ xbZ 

ftldk ekud fopyu izfr ?kaVs 6-1 xSyu gSA 

eku yhft, xSlksyhu [kir izlkekU; caVu dk 

vuqlj.k djrh gSA bl nkos dk ijh{k.k dhft, 

fd 5% lkFkZdrk Lrj ij batu dh xSlksyhu 

[kir vkSlru 12-0 xSyu izfr ?kaVk gSA 4 

 (vki bl iz'u&i=k ds var esa fn, x, ekuksa 

dk iz;ksx dj ldrs gSaA) 
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5- (d)  fuEufyf[kr lkj.kh esa nks 'kgjksa ds izfrHkkfx;ksa 

ds /weziku dh vknr ls lacaf/r vk¡dM+s fn, 

x, gSa % 4 

 /zweziku 

djus okys 

/zweziku u djus 

okys 

'kgj A 800 200 

'kgj B 800 400 

 nksuksa 'kgj A vkSj B esa /weziku djus okys ds 

lekuqikr esa varj ds fy, 95% fo'okL;rk 

lhek,¡ ekywe dhft,A 

([k)  diM+s dh lEiw.kZ xq.koÙkk esa lq/kj ds fy, ,d 

oL=k fuekZrk diM+s ds izR;sd Fkku esa [kjkfc;ksa 

dh la[;k dk fujh{k.k djus dk fu.kZ; ysrk gSA 

diM+s ds 10 Fkkuksa ds fujh{k.k ls izkIr vk¡dM+s 

fuEukuqlkj gSa % 6 

diM+s dk Fkku [kjkfc;ksa dh la[;k 

1 8 

2 19 

3 5 
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4 11 

5 2 

6 8 

7 7 

8 13 

9 3 

10 2 

 izfØ;k fu;a=k.k esa gS ;k ugha bls Kkr djus ds 

fy, C&pkVZ cukb,A 

6- (d)  rhu mRiknu fof/;ksa }kjk izfr lIrkg mRikfnr 

bdkb;ksa dh vkSlr la[;k esa dksbZ lkFkZd varj 

gS ;k ugha] bldk ijh{k.k djus ds fy, 

fuEufyf[kr vk¡dM+s ,df=kr fd, x, gSa % 7 

fof/ I fof/ II fof/ III 

4 2 3 

3 3 3 

5 2 4 

7 4 2 

4 1 2 



 [ 16 ] AST–01 

D–3455/AST–01   

 5% lkFkZdrk Lrj ij] bu rhu mRiknu fof/;ksa 

}kjk mRikfnr bdkb;ksa esa lkFkZd varj dk 

ijh{k.k dhft,A 7 

 (vki iz'u&i=k ds varj esa fn, x, ekuksa dk 

mi;ksx dj ldrs gSaA) 

([k)  ik¡p dk;kZy; ds 5 dEI;wVj vkWijsVjksa dk 

ekfld osru (` gtkj esa) dk vk¡dM+k 

fuEufyf[kr gSa % 3 

vkWijsVj 
dk;kZy; 

I 
dk;kZy; 

II 
dk;kZy; 

III 
dk;kZy; 

IV 

dk;kZy; 

V 

1 12 14 10 16 12 

2 10 16 10 16 14 

3 14 16 12 16 12 

4 14 15 11 16 14 

5 15 16 10 17 11 

 2 izFke pj.k izfrn'kks± vkSj blds ckn f}rh; 

pj.k ds 6 izfrn'kks± dk p;u dhft,A 

7- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa vkSj dkSu&ls 

vlR; gSa \ vius mÙkj dh iqf"V dhft, % 5×2=10 

(d)  lg&laca/ xq.kkad &∞ vkSj ∞ ds chp fLFkr 

gksrk gSA 



 [ 17 ] AST–01 

D–3455/AST–01  P. T. O. 

([k)  'kwU; ifjdYiuk ds lR; u gksus ij mls 

vLohdkj djuk Vkbi&I =kqfV dgykrh gSA 

(x)  ;fn X dk izlj.k 5 gS vkSj Y = 2X + 3 gS] 
rc Y dk izlj.k 20 gksxkA 

(?k)  ;fn ?kVuk,¡ A vkSj B Lora=k gaS] rc  

P (A ∩ B) = P (A) + P (B)A 

(Ä)  izkpy n vkSj p okys f}in caVu dk ekè; vkSj 

izlj.k Øe'k% np (1 – p) vkSj np gSaA 

;fn vko';d gks] rks vki fuEufyf[kr ekuksa dk iz;ksx 

dj ldrs gSa % 

Z-eku t-eku 2χ -eku F-eku 

0.025Z   
= 1.96 

15,0.025t  

= 2.131 
2,0.25χ   

= 7.38 
2,12,0.05F   
= 4.75 

0.05Z  
= 1.645 

15,0.05t   

= 1.753 
2,0.05χ   

= 5.99 
2,12,0.05F   
= 3.88 

0.01Z  
= 2.326 

15,0.01t  

= 2.602 
2,0.01χ   

= 9.21 
2,12,0.05F   
= 3.71 

 

  

× × × × × × × 


