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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 calculator is not allowed. 

1. (a) The table below shows the marks 

obtained by the students in a test : 3 

Marks Frequency 

10 

20 

30 

40 

50 

3 

5 

8 

4 

2 

 Find the mean of the given data.  



 [ 2 ] AST–01 

D–3205/AST–01 

(b) Data on the following variables were 

recorded for a study at a study centre in 

Delhi. Which of these are continuous 

and which are discrete ? 2 

(i) Age 

(ii) Year of birth 

(iii) Height 

(iv) Weight 

(c) A factory produces steel rods of 

different lengths (in cm). The following 

are the lengths of 30 randomly selected 

rods :  5 

102, 118, 125, 130, 135, 138, 140, 143, 

147, 150, 152, 155, 160, 162, 165, 168, 

170, 172, 175, 178, 180, 182, 185, 188, 

190, 192, 195, 198, 200, 205 

(i) Construct a frequency distribution 

using class intervals of width 20. 

(ii) Draw a histogram based on 

frequency distribution.  
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2. (a) A factory produces LED bulbs, and the 

probability that a randomly chosen bulb 

is defective, is 0.1. If a quality control 

inspector randomly selects 10 bulbs, 

what is the probability that : 5 

(i) Exactly 2 bulbs are defective ? 

(ii) At most 2 bulbs are defective ?  

(b) The following table shows the annual 

profits (in ` lakhs) of a small business 

over a period of 6 years : 5 

Year Profit 

2018 

2019 

2020 

2021 

2022 

2023 

10 

12 

14 

16 

18 

20 

(i) Calculate the 3-yearly moving 

average. 
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(ii) Plot original data and moving 

average obtained in part (i).  

3. (a) A teacher records the study hours and 

test scores (out of 10) for 5 students as 

follows : 6 

Study Hours Marks 

2 

3 

5 

7 

8 

3 

4 

5 

6 

7 

Compute the correlation coefficient.  

(b) A restaurant wants to estimate the 

average delivery time for its food 

orders. A random sample of 9 deliveries 

is recorded. It is obtained that the 

sample mean of delivery time is  

20 minutes and standard deviation is  

5 minutes. Find 95% confidence interval 

for the true average delivery time. 

(You may use the values given at the 

end of this question paper). 4 
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4. (a) A company wants to compare 

customer’s satisfaction across three 

different store locations. They collected 

satisfaction ratings (out of 10) from 

customers at each location, recorded as 

follows : 7 

Store A Store B Store C 

7 

8 

9 

6 

7 

8 

9 

10 

7 

8 

6 

7 

8 

6 

7 

At a 5% significance level, perform a 

one-way ANOVA test to determine 

whether customers’ satisfaction differs 

across store locations. 

(You may use the values given at the 

end of this question paper).  

(b) Differentiate between simple random 

sampling with and without 

replacement. 3 
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5. (a) A university has three departments 

with different number of students. The 

administration wants to conduct a 

survey by selecting a sample of  

120 students using stratified random 

sampling. The total population and 

standard deviation in each department 

are given as follows : 5 

Department Science Commerce Arts 

Total 

Students (Ni) 

500 300 200 

SD (Si) 10 15 30 

Find the sample size for each 

department using :  

(i) Proportion allocation 

(ii) Neyman allocation 

(b) A teacher wants to estimate the average 

test score of 4 students, whose test 

scores are given as follows : 5 

6, 4, 8, 2 

(i) Calculate population mean. 
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(ii) Draw all possible samples of size 2 

without replacement and calculate 

mean of each sample. 

(iii) Show that sample mean is an 

unbiased estimate of the 

population mean.  

6. (a) For the following data, construct the  

X -control chart : 7 

S. N. X  R 

1 19 4 

2 20 5 

3 21 3 

4 20 4 

5 19 5 

6 22 4 

7 20 3 

8 21 5 

9 20 4 

10 18 3 
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Also interpret whether the process is 

under statistical control or not (Given 

2A  = 0.577 ).  

(b) A bag contains 5 red and 3 blue balls. A 

ball is drawn randomly, its colour is 

noted, and then it is placed back into 

the bag. This process is repeated twice. 

What is the probability that both balls 

drawn are red ? 3 

7. Which of the following statements are True 

and which are False ? Justify your answer. 

5×2=10 

(i) The mean and variance of a Poisson 

distribution are 3 and 5 respectively. 

(ii) Probability of accepting a lot of bad 

quality is called producer’s risk. 

(iii) The value of every observation in the 

data set is taken into account when we 

calculate its median. 
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(iv) The correlation coefficient lies between 

– 1 and 1 (both limits included). 

(v) The Chi-square test is used for testing 

population mean. 

                    (Some values for use, if required) 

Z-Values F-Values t-Values 

Z0.95 = 1.96 F2,12,(0.05) = 3.885 t9,0.025 = 

2.262 

Z0.90 = 2.33 F2,13,(0.05) = 3.806 t8,0.025 = 

2.306 

Z0.99 = 1.645 F3,12,(0.05) = 3.49 t9,0.05 = 

1.833 
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 AST–01 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

,-,l-Vh-&01 % lkaf[;dh; rduhdsa 

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

uksV % (i) iz'u Øekad la[;k 7 vfuok;Z gSA 

 (ii) iz'u la[;k 1 ls 6 rd fdUgha pkj iz'uksa ds mÙkj 

nhft,A 

 (iii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

1- (d) ,d ijh{k.k esa fo|k£Fk;ksa }kjk izkIr fd, x, vad 

fuEufyf[kr rkfydk esa gSa % 3 

vad ckjackjrk 

10 3 

20 5 

30 8 

40 4 

50 2 

fn;s x;s vk¡dM+ksa dk ek/; Kkr dhft;sA 
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([k) fnYyh ds ,d v/;;u dsUæ ij v/;;u ds fy, 

fuEufyf[kr pjksa ds vk¡dM+s izkIr fd, x,A buesa ls 

dkSu&ls lrr~ vkSj dkSu&ls vlrr~ gSa \ 2 

(i) vk;q 

(ii) tUe dk o"kZ 

(iii) yEckbZ 

(iv) otu 

(x) ,d QSDVªh fofHkUu yEckb;ksa (lseh- esa) dh LVhy 

jkWM cukrh gSA ;kn`PN;k pquh x;h 30 jkWM dh 

yEckbZ fuEufyf[kr gS % 5 

102, 118, 125, 130, 135, 138, 140, 143, 

147, 150, 152, 155, 160, 162, 165, 168, 

170, 172, 175, 178, 180, 182, 185, 188, 

190, 192, 195, 198, 200, 205 

(i) oxZ vUrjky 20 ds lkFk ckjEckjrk caVu 

fyf[k,A 

(ii) ckjEckjrk caVu dk vk;r fp= cukb,A 
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2- (d) ,d QSDVªh LED cYc cukrh gS vkSj ,d ;kn`PN;k 

pqus x;s cYc ds [kjkc gksus dh izkf;drk 0-1 gSA 

;fn xq.koÙkk fu;a=.k baLisDVj ;kn`PN;k 10 cYc 

pqurk gS rks og izkf;drk D;k gS fd % 5 

  (i) Bhd 2 cYc [kjkc gSa 

  (ii) vf/kd ls vf/kd 2 cYc [kjkc gSa \ 

([k) ,d NksVs O;kikj dk 6 o"kks± ds dk;Zdky dk ok£"kd 

ykHk (yk[k #- esa) fuEufyf[kr gS % 5 

o"kZ ykHk 

2018 

2019 

2020 

2021 

2022 

2023 

10 

12 

14 

16 

18 

20 

  (i) 3&o"khZ; pfyr ek/; Kkr dhft,A 

  (ii) ikVZ (i) esa izkIr fd;k x;k pfyr ek/; vkSj 

ewy vk¡dM+ksa dks vkjsf[kr dhft,A 
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3- (d) ,d v/;kid 5 fo|k£Fk;ksa ds v/;;u ?kaVs vkSj 

ijh{k.k vad (10 esa ls) fuEufyf[kr fjdkWMZ djrh 

gS %   6 

v/;;u ?kaVs vad 

2 

3 

5 

7 

8 

3 

4 

5 

6 

7 

lglEcU/k xq.kkad Kkr dhft,A  

([k) ,d jsLVkjsaV [kkus ds vkWMZj ds fy, vkSlru forj.k 

le; ifjdfyr djrk gSA 9 forj.k dk ,d 

;kn`fPNd izfrn'kZ fjdkWMZ fd;k tkrk gSA ;g ik;k 

tkrk gS fd forj.k dk ek/; 20 feuV vkSj ekud 

fopyu 5 feuV gSA 95% fo'okL;rk varjky ij 

forj.k dky dk okLrfod vkSlr Kkr dhft,A vki 

iz'ui= ds var esa fn;s x;s ekuksa dk iz;ksx dj ldrs 

gSaA   4 
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4- (d) ,d dEiuh rhu fHkUu LVksjksa ij xzkgdksa dh lUrqf"V 

dh rqyuk djrh gSA izR;sd LVksj ij xzkgdksa dh 

larqf"V nj (10 esa ls) ,df=r dh x;h tks 

fuEufyf[kr gS % 7 

LVksj A LVksj B LVksj C 

7 

8 

9 

6 

7 

8 

9 

10 

7 

8 

6 

7 

8 

6 

7 

5% lkFkZdrk Lrj ij ,d&rjQh; ANOVA 

ijh{k.k dhft, fd D;k xzkgdksa dh larqf"V izR;sd 

LVksj ij fHkUu gS \ 

(vki iz'u i= ds var esa fn, x, ekuksa dk iz;ksx 

dj ldrs gSaA) 

([k) izfrLFkkiu ds lkFk vkSj fcuk ljy ;kn`fPNd 

izfrn'kZ esa vUrj fyf[k,A 3 
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5- (d) ,d fo'ofo|ky; ds vyx&vyx la[;k okys 

fo|k£Fk;ksa ds lkFk rhu foHkkx gSaA iz'kklu Lrfjr 

;kn`fPNd izfrn'kZ fof/k ls 120 fo|k£Fk;ksa dk ,d 

izfrn'kZ ,d losZ ds fy, ysrk gSA dqy lef"V vkSj 

ekud fopyu fuEufyf[kr gS % 5 

foHkkx foKku okf.kT; dyk 

dqy fo|kFkhZ (Ni) 500 300 200 

SD (Si) 10 15 30 

izR;sd foHkkx dk izfrn'kZ vkdkj fuEufyf[kr 

fof/k;ksa ls Kkr dhft, % 

(i) lekuqikr fu;ru 

(ii) useSu fu;ru 

([k) ,d v/;kid uhps fn, x, 4 fo|k£Fk;ksa ds vadksa 

dk vkSlr ifjdfyr djuk pkgrk gS % 5 

6, 4, 8, 2 

(i) lef"V ek/; Kkr dhft,A 
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(ii) izfrLFkkiu ds fcuk 2 vkdkj ds lHkh izfrn'kZ 

fyf[k, vkSj izR;sd izfrn'kZ dk ek/; 

fudkfy,A 

(iii) n'kkZb, fd izfrn'kZ ek/; lef"V ek/; dk 

vufHkur vkdyd gSA 

6- (d) fuEufyf[kr vk¡dM+ksa ds fy, X  fu;a=.k pkVZ 

cukb, %  7 

S. N. X  R 

1 19 4 

2 20 5 

3 21 3 

4 20 4 

5 19 5 

6 22 4 

7 20 3 

8 21 5 

9 20 4 

10 18 3 

;g Hkh crkb, fd D;k izfØ;k lkaf[;dh; fu;a=.k esa 

gS ;k ugha (fn;k gS 2A  = 0.577)A 
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([k) ,d FkSys esa 5 yky vkSj 3 uhyh xsansa gSaA ,d xsan 

;kn`fPNd pquh tkrh gS vkSj mldk jax ns[kdj mls 

fQj ls FkSys esa j[kk tkrk gSA ;g izfØ;k 2 ckj dh 

tkrh gSA og izkf;drk D;k gS fd fudkyh x;h nksuksa 

xsansa yky gSaA 3 

7- fuEufyf[kr esa ls dkSu ls dFku lR; ;k vlR; gSa \ vius 

mÙkj dk Li"Vhdj.k nhft, % 5×2=10 

(i) Iokalk caVu dk ek/; vkSj fopj.k Øe'k% 3 vkSj 5 

gSaA 

(ii) [kjkc xq.koÙkk ds ykWV dh LohÏr izkf;drk fuekZrk 

dk tksf[ke dgykrh gSA 

(iii) ekf/;dk ifjdfyr djus ds fy, izR;sd izs{k.k dk 

eku iz;ksx fd;k tkrk gSA 

(iv) lglEcU/k xq.kkad – 1 vkSj 1 (nksuksa lhek,¡ 'kkfey 

gSa) ds chp gksrk gSA 



 [ 18 ] AST–01 

D–3205/AST–01 

(v) lef"V ek/; ds ijh{k.k ds fy, dkbZ&oxZ ijh{k.k 

iz;ksx gksrk gSA 

 (iz;ksx ds fy, dqN eku] ;fn vko';drk gS) 

Z-eku F-eku t-eku 

Z0.95 = 1.96 F2,12,(0.05) = 3.885 t9,0.025 = 

2.262 

Z0.90 = 2.33 F2,13,(0.05) = 3.806 t8,0.025 = 

2.306 

Z0.99 = 1.645 F3,12,(0.05) = 3.49 t9,0.05 = 

1.833 

× × × × × 


