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 AST-01  

BACHELOR’S DEGREE PROGRAMME  

(BDP) 

Term-End Examination 

December, 2022 

 

   AST-01 : STATISTICAL TECHNIQUES 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Question No. 7 is compulsory. Attempt any  

four questions from Questions No. 1 to 6. Use of 

calculators are not allowed. You may want to use 

some values given at the end. 

1. (a) Before admission in Ph.D. Programme of 

Statistics in IGNOU, the students have to 

take Basic Skills Test in Fundamentals of 

Statistics. In one such exam, 30 students 

appeared in the test. Their scores are 

recorded below, out of a total maximum of  

30 points : 

15, 12, 15, 22, 28, 30, 19, 25, 24, 28, 10, 15, 

16, 20, 26, 22, 18, 20, 27, 14, 12, 19, 21, 18, 

19, 30, 13, 10, 21, 24. 

No. of Printed Pages : 16 
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(i) What class interval size would you 

decide and why ? 

(ii) Construct a frequency distribution for 

the above data with suitable class 

interval and number of classes. 

(iii) Also construct ‘less than’ and ‘more 

than’ cumulative frequency distribution. 4 

(b) With 10  observations, each on two variables 

X and Y, the following data were observed : 
–
X  = 12, 

X
 = 3, 

–
Y  = 15, 

Y
 = 4 and r = 0·5 

However, on subsequent verification, it was 

found that one value of X (= 15) and one 

value of Y (= 13) were wrongly taken as 16 

and 18, respectively. Find the correct value 

of correlation coefficient. 6 

2. (a) The mean annual salary of all employees in 

a company is < 25,000. The mean salary of 

male and female employees is < 27,000 and 

< 17,000, respectively. Find the percentage 

of males and females employed by the 

company. 3 
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(b) For the given data in the following table : 

X : 5 4 3 2 1 

Y : 9 8 10 11 12 

Find : 

(i) Both regression coefficients, 

(ii) Correlation coefficient, 

(iii) Equation of regression line of Y on X, and  

(iv) Estimate Y for X = 4·5. 7 

3. (a) The following data represent the number of 

days absent per year in a population of five 

employees of a small company : 

 25, 20, 30, 15, 10 

(i) How many samples of size 2 are 

possible without replacement ? Write 

them. 

(ii) Construct the sampling distribution of 

the sample mean. 

(iii) Compute mean and standard error of 

the sampling distribution of the sample 

mean. 5 

(b) A new computer software package was 

developed to reduce the project completion 

time. To evaluate the benefit of the new 

software package, the following data were 

collected : 
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Time for Current 

Software (in hours)  

Time for New 

Software (in hours) 

300 274 

280 220 

344 308 

385 336 

372 198 

360 300 

288 315 

321 258 

376 318 

290 310 

301 332 

283 263 

 It is assumed that the project completion 

times of both software are normally 

distributed with equal variances. Test 

whether the average project completion 

times of both software differ significantly at 

5% level of significance. 5 

 [You may like to use the following values :  

 t22, 0·05 = 2·074, t20, 0·05 = 2·086,  

 t22, 0·025 = 1·717]  
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4. (a) The branch manager of a bank wanted to 

study the waiting times of customers for 

issuing the demand draft during the peak 

hours (11:00 am to 1:30 pm). Random 

samples of 4 customers were selected for  

10 days and time (in minutes) was 

measured, when each customer earned in 

the queue, when she began to be served. The 

results are given below :  

Sample 

No. 

Time 

X1 X2 X3 X4 

1 18 16 16 15 

2 18 16 20 18 

3 15 18 19 12 

4 18 18 20 15 

5 16 16 18 16 

6 20 15 16 16 

7 20 25 19 20 

8 16 16 17 16 

9 18 18 18 17 

10 15 16 17 18 

 Construct suitable control charts for 

variability as well as average time, and draw 

the conclusions about the process. 7 

 [You may use the following constants :   

 A2 = 0·729, D3 = 0, D4 = 2·282]   
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(b) The temperature of the coffee sold at  

16 coffee shops was measured. If the sample 

mean and standard deviation of the 

temperature are respectively 162F and 

10F, construct a 95% confidence interval for 

the population mean temperature of coffee 

sold. Assume that temperatures are 

approximately normally distributed. 3 

5. (a) There are 300 misprints randomly 

distributed throughout a book of 500 pages. 

Find the probability that a given page 

contains : 

(i) exactly 2 misprints. 

(ii) 2 or more misprints. 3 

(b) A research team of a firm has randomly 

collected data related to the income and age 

of 726 employees who have quit their jobs 

and recorded in the following table :  

Age  

Group 

Income Category 

I II III 

Young 50 69 89 

Middle Aged 67 78 102 

Old 78 70 103 

 Determine whether income depends on age 

group of employees at 5% level of 

significance. 7 

 [You may use : 49·92
05·0,4

 , 81·72
05·0,3

 ]  
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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 : 

Method I Method II Method III 

18 19 17 

16 18 18 

17 19 19 

18 17 19 

17  16 

 Use  = 0·05 to test the difference among  

the units produced by the three methods.  7 

 [You may use, F2, 11, 0·05 = 3·98, F2, 9, 0·05 = 4·24]  

(b) The data of heights (in cm) of 8 students 

from each of five different classes are given 

as follows :  

Student Class 1 Class 2 Class 3 Class 4 Class 5 

1 146 161 167 178 180 

2 153 185 163 164 175 

3 173 164 167 168 173 

4 162 170 172 160 161 

5 165 176 158 149 155 

6 165 152 159 160 160 

7 167 173 148 154 150 

8 156 169 180 163 153 

 How many first stage samples of size 2 and 

second stage samples of size 6 can be 

selected ? Select one sample. 3 
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7. Which of the following statements are True and 

which are False ? Justify your answers.   52=10 

(a) If arithmetic mean of the numbers 3·2,  

5·8, 7·9 and 4·5 with their corresponding 

frequencies Y, (Y + 2), (Y – 3) and (Y + 6) 

respectively, is 4·876, then the value of Y is 5.  

(b) If the sum of the product of deviations of X 

and Y values from their respective means is 

zero, then the coefficient of correlation 

between X and Y will be negative. 

(c) Given that A, B and C are three mutually 

exclusive and exhaustive events and  

     
3

1
P(C) = 

2

1
P(A) = P(B), then P(B) = 

6

1
. 

(d) Rejecting the null hypothesis when it is not 

true is called type-I error. 

(e) If variance of X is 3 and Y = 5X – 3, then 

variance of Y is 5. 
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 E.Eg.Q>r.-01  

ñZmVH$ Cnm{Y H$m`©H«$_  
(~r.S>r.nr.) 

gÌm§V narjm 

{Xgå~a, 2022 

 

E.Eg.Q>r.-01 : gm§p»`H$s` VH$ZrH|$  

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%)  kgnH$ 

ZmoQ> : àíZ g§. 7 A{Zdm`© h¡ & àíZ g§. 1 go 6 _| go {H$Ýht Mma 
àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>a H$m à`moJ H$aZo H$s AZw_{V 
Zht  h¡ & Amn A§V _| {XE JE Hw$N> _mZm| H$m à`moJ H$a gH$Vo 
h¢ &  

1. (H$) B½Zy Ho$ gm§p»`H$s Ho$ nr EM.S>r. H$m`©H«$_ _| àdoe boZo 

go nhbo {dÚm{W©̀ m| H$s gm§p»`H$s Ho$ _yb-{gÕm§Vm| Ho$ 

AmYma^yV H$m¡eb H$s narjm br OmVr h¡ & Eogr narjm 

_|, 30 {dÚmWu ~¡R>o & A{YH$V_ Hw$b 30 ßdm°B§Q²>g _| 

go àmá CZHo$ A§H$ ZrMo {XE JE h¢ : 

15, 12, 15, 22, 28, 30, 19, 25, 24, 28, 10, 15, 

16, 20, 26, 22, 18, 20, 27, 14, 12, 19, 21, 18, 

19, 30, 13, 10, 21, 24. 
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(i) Amn Š`m dJ© AÝVamb Am_mn {ZYm©[aV H$a|Jo 

Am¡a Š`m| ? 

(ii) Cn`wº$ dJ© AÝVamb Am¡a dJmªo H$s g§»`m Ho$ 

gmW D$na {XE JE Am±H$‹S>m| Ho$ {bE ~ma§~maVm 

~§Q>Z ~ZmBE & 

(iii) ‘go H$_’ Am¡a ‘go Á`mXm’ g§M`r ~ma§~maVm ~§Q>Z 

^r ~ZmBE & 4 

(I) Xmo Mam| X Am¡a Y na 10 àojUm| Ho$ gmW, {ZåZ{b{IV 

Am±H$‹S>o ào{jV {H$E JE : 

 
–
X  = 12, 

X
 = 3, 

–
Y  = 15, 

Y
 = 4 Am¡a  r = 0·5 

 VWm{n ~mX Ho$ gË`mnZ _| `h nm`m J`m {H$ X (= 15) 

H$m EH$ _mZ Am¡a Y (= 13) H$m EH$ _mZ µJbVr go 

H«$_e: 16 Am¡a 18 {bE JE Wo & ghg§~§Y JwUm§H$ H$m 

ghr _mZ kmV H$s{OE & 6 

2. (H$) EH$ H$ånZr Ho$ g^r H$_©Mm[a`m| H$m _mÜ` dm{f©H$ doVZ 

< 25,000 h¡ & nwéf Am¡a _{hbm H$_©Mm[a`m| H$m _mÜ` 

doVZ H«$_e: < 27,000 Am¡a < 17,000 h¡ & H$ånZr 

_| {Z ẁº$ nwéfm| Am¡a _{hbmAm| H$m à{VeV kmV 

H$s{OE & 3 
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(I) ZrMo gmaUr _| {XE JE Am±H$‹S>mo§ Ho$ {bE : 

X : 5 4 3 2 1 

Y : 9 8 10 11 12 

 kmV H$s{OE : 

(i) XmoZm| g_ml`U JwUm§§H$ 

(ii) ghg§~§Y JwUm§H$ 

(iii) X na Y H$s g_ml`U aoIm H$m g_rH$aU, Am¡a 

(iv) X = 4·5 Ho$ {bE Y H$m AmH$bZ & 7 

3. (H$) {ZåZ{b{IV Am±H$‹S>m$ nm±M H$_©Mm[a`m| dmbr EH$ N>moQ>r 

H$ånZr _| H$_©Mm[a`m| Ho$ à{V df© AZwnpñWV ahZo Ho$ 

{XZm| H$s g§»`m H$mo {Zê${nV H$aVm h¡ : 

 25, 20, 30, 15, 10 

(i) {~Zm à{VñWmnZ Ho$ Am_mn 2 Ho$ {H$VZo à{VXe© 

g§^d h¢ ? CÝh| {b{IE & 

(ii) à{VXe© _mÜ` H$m à{VM`Z ~§Q>Z ~ZmBE & 

(iii) à{VXe© _mÜ` Ho$ à{VM`Z ~§Q>Z H$m _mÜ` Am¡a 

_mZH$ Ìw{Q> n[aH${bV H$s{OE & 5 

(I) n[a`moOZm H$mo nyam H$aZo Ho$ g_` H$mo H$_ H$aZo Ho$ {bE 

EH$ Z`m H$åß`yQ>a gm°âQ>do`a n¡Ho$O V¡`ma {H$`m J`m & 
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ZE gm°âQ>do`a n¡Ho$O Ho$ bm^ H$m _yë`m§H$Z H$aZo Ho$ 

{bE {ZåZ{b{IV Am±H$‹S>o EH${ÌV {H$E JE : 

_m¡OyXm gm°âQ>dò a Ho$ {bE 
g_` (K§Q>m| _|) 

ZE gm°âQ>do`a Ho$ {bE 
g_` (K§Q>m| _|) 

300 274 

280 220 

344 308 

385 336 

372 198 

360 300 

288 315 

321 258 

376 318 

290 310 

301 332 

283 263 

 `h _mZ {b`m J`m {H$ XmoZm| gm°âQ>do`a H$m n[a`moOZm 

H$mo nyam H$aZo H$m g_` ~am~a àgaU dmbm àgm_mÝ`V: 

~§{Q>V h¡ & Om±M H$s{OE {H$ Š`m 5% gmW©H$Vm-ñVa na 

XmoZm| gm°âQ>do`a H$m$ n[a`moOZm H$mo nyam H$aZo H$m Am¡gV 

g_` gmW©H$ ê$n go {^Þ h¡ &  5 

 [Amn {ZåZ{b{IV _mZm| H$m à`moJ H$a gH$Vo h¢ : 

 t22, 0·05 = 2·074, t20, 0·05 = 2·086,  

t22, 0·025 = 1·717]  
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4. (H$) EH$ ~¢H$ H$m emIm à~§YH$ g~go A{YH$ ì`ñV  
K§Q>m| (àmV: 11:00 ~Oo go Xmonha 1:30 ~Oo VH$) Ho$ 
Xm¡amZ Cn^moº$mAm| H$mo {S>_m§S> S´>mâQ> Omar H$aZo Ho$ {bE 
àVrjm-H$mb H$m AÜ``Z H$aZm MmhVm h¡ & 10 {XZm| 
Ho$ {bE 4 Cn^moº$mAm| Ho$ `mÑpÀN>H$ à{VXe© MwZo JE 
Am¡a n§{º$ _| godm ewê$ hmoZo go nhbo àË òH$ Cn^moº$m 
Ho$ bJZo dmbo g_` ({_ZQ>m| _|) H$mo _mnm J`m & BgHo$ 
n[aUm_ ZrMo {XE JE h¢ :  

à{VXe© g§. 
g_` 

X1 X2 X3 X4 

1 18 16 16 15 

2 18 16 20 18 

3 15 18 19 12 

4 18 18 20 15 

5 16 16 18 16 

6 20 15 16 16 

7 20 25 19 20 

8 16 16 17 16 

9 18 18 18 17 

10 15 16 17 18 

 Ma H$m ~Xbmd Am¡a Am¡gV g_` Ho$ {bE Cn`wº$ 
{Z`§ÌU MmQ>© ~ZmBE Am¡a à{H«$`m Ho$ ~mao _| {ZîH$f© 
{ZH$m{bE & 7 

 [Amn {ZåZ{b{IV AMam| H$m à`moJ H$a gH$Vo h¢ : 
 A2 = 0·729, D3 = 0, D4 = 2·282]  
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(I) 16 H$m°\$s XþH$mZm| na ~oMo OmZo dmbr H$m°\$s H$m 

Vmn_mZ _mnm J`m & `{X Vmn_mZ H$m à{VXe© _mÜ` 

Am¡a _mZH$ {dMbZ H«$_e: 162F Am¡a 10F h¡, V~ 

~oMr JB© H$m°\$s Ho$ g_pîQ> _mÜ` Vmn_mZ Ho$ {bE 95% 

{dídmñ`Vm AÝVamb ~ZmBE & _mZ br{OE {H$ Vmn_mZ 

bJ^J àgm_mÝ`V: ~§{Q>V h¢ & 3 

5. (H$) 500 n¥îR>m| H$s EH$ nwñVH$ _| `mÑÀN>`m ~§{Q>V 300 

µJbV N>nmB`m± h¢ & BgH$s àm{`H$Vm kmV H$s{OE {H$ 

{H$gr {XE JE n¥îR> _| 
(i) `WmVW Xmo µJbV N>mn h¢ & 
(ii) 2 `m A{YH$ µJbV N>mn h¢ & 3 

(I) EH$ \$_© Ho$ emoY Xb Zo Zm¡H$ar N>mo‹S> MwHo$ 726 

H$_©Mm[a`m| H$s Am` Am¡a Am`w go g§~§{YV `mÑpÀN>H$ 

ê$n go Am±H$‹S>o EH${ÌV {H$E Am¡a CÝh| {ZåZ{b{IV 

gmaUr _| [aH$m°S>© {H$`m :  

Am`w-dJ© 
Am`-loUr 

I II III 

`wdm 50 69 89 

_Ü` d`ñH$ 67 78 102 

~y‹T>m 78 70 103 

 5% gmW©H$Vm-ñVa na {ZYm©[aV H$s{OE {H$ Š`m 

H$_©Mm[a`m| H$m Am`w-dJ© Am` na AmYm[aV h¡ `m Zht & 7 

 [Amn 49·92
05·0,4

 , 81·72
05·0,3

  H$m à`moJ 

H$a gH$Vo h¢ ] 
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6. (H$) VrZ CËnmXZ {d{Y`m| Ûmam à{V gámh àË`oH$ {d{Y go 
CËnm{XV BH$mB`m| H$s Am¡gV g§»`m _| gmW©H$ AÝVa h¡ 
`m Zht `h Om±M H$aZo Ho$ {bE {ZåZ{b{IV Am±H$‹S>o 
EH${ÌV {H$E JE : 

{d{Y I {d{Y II {d{Y III 

18 19 17 

16 18 18 

17 19 19 

18 17 19 

17  16 

  VrZm| {d{Y`m| Ûmam CËnm{XV BH$mB`m| Ho$ ~rM A§Va H$s 
Om±M H$aZo Ho$ {bE  = 0·05 H$m à`moJ H$s{OE & 7 

 [Amn F2, 11, 0·05 = 3·98, F2, 9, 0·05 = 4·24 H$m 
à`moJ H$a gH$Vo h¢ ]  

(I) nm±M {^Þ dJmªo Ho$ 8 – 8 {dÚm{W©`m| Ho$ H$X (go_r _|) 
Ho$ Am±H$‹S>o ZrMo {XE JE h¢ : 

{dÚmWu dJ© 1 dJ© 2 dJ© 3 dJ© 4 dJ© 5 

1 146 161 167 178 180 

2 153 185 163 164 175 

3 173 164 167 168 173 

4 162 170 172 160 161 

5 165 176 158 149 155 

6 165 152 159 160 160 

7 167 173 148 154 150 

8 156 169 180 163 153 

 Am_mn 2 H$s àW_ AdñWm Am¡a Am_mn 6 H$s {ÛVr` 
AdñWm Ho$ {H$VZo à{VXe© MwZo Om gH$Vo h¢ ? EH$ 
à{VXe© Mw{ZE & 3 
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7. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`   h¢ Am¡a H$m¡Z-go 

AgË`  h¢ ? AnZo CÎmam| H$s nwpîQ> H$s{OE & 52=10 

(H$) `{X g§»`mAm| 3·2, 5·8, 7·9 Am¡a 4·5 H$m g_m§Va _mÜ`  

CZH$s g§JV ~ma§~maVm H«$_e: Y, (Y + 2), (Y – 3) Am¡a 

(Y + 6)  Ho$ gmW 4·876 h¡, V~ Y H$m _mZ 5 h¡ & 

(I) `{X X Am¡a Y _mZm| H$m CZHo$ AnZo-AnZo _mÜ`m| go 

{dMbZ Ho$ JwUZ\$b H$m `mooJ\$b eyÝ` h¡, V~ X Am¡a 

Y Ho$ ~rM ghg§~§Y JwUm§H$ G$UmË_H$ hmoJm & 

(J) {X`m J`m h¡ {H$ A, B Am¡a C VrZ nañna AndOu Am¡a 

{Zíeof KQ>ZmE± h¢ Am¡a 
3

1
P(C) = 

2

1
P(A) = P(B) h¡, 

V~ P(B) = 
6

1
 hmoJm & 

(K) EH$ eyÝ` n[aH$ënZm H$mo AñdrH$ma H$aZm O~ dh gË` 

Zht h¡, Q>mBn-I Ìw{Q> H$hbmVr h¡ & 

(L>) `{X X H$m àgaU 3 h¡ Am¡a Y = 5X – 3, V~ Y H$m 

àgaU 5 h¡ & 


