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(APPLICATION ORIENTED COURSE) 

AST-1 : STATISTICAL TECHNIQUES 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question No. 7 is compulsory. Attempt any four 

questions from the remaining. No Calculators are 

allowed. You may need some values given at the end. 

1. 	(a) Serum Amylase values collected from a 	3 
sample of 16 persons show a mean of 96 and 

a standard deviation of 35 units/100 ml. 

Assuming that the population is normally 

distributed, can you conclude that the mean 

serum amylase levels in the population are 

different from 120 units/100 ml., with 

a = 0.05 7  You may like to use the values 

given at the end of the question paper. 

(b) Define time series and give its components 	5 
with examples. 

(c) Division A and B in a school have 20 	2 

students each. One student is to be selected 

from each division. What is the probability 

that Rahul in A will be selected if 2 students 

are selected out of 40 students ? 

AST-1 	 1 	 13,T a 



2. 	(a) A company manufactures pipes of small 	8 

diameter. Five observations of diameters of 
the pipe produced were taken periodically. 
The following table gives the average of 
these 5 observations, taken 12 times during 
a working day. Calculate the control limits 
for mean and range, and plot the control 

charts. 

The data is given below in the following 

table : 

Sample 
no. 

Sample values Sample mean 

1 4.06, 4.08, 4.08, 4.08, 4.10 4.08 

2 4.10, 4.10, 4.12, 4.12, 4.12 4.112 

3 4.06, 4.06, 4.08, 4.10, 4.12 4.084 

4 4.06, 4.08, 4.08, 4.10, 4.12 4.088 

5 4.08, 4.10, 4.12, 4.12, 4.12, 4.108 

6 4.08, 4.10, 4.10, 4.10, 4.12 4.100 

7 4.06, 4.08, 4.08, 4.10, 4.12 4.088 

8 4.08, 4.08, 4.10, 4.10, 4.12 4.096 

9 4.06, 4.08, 4.10, 4.12, 4.14 4.100 

10 4.06, 4.08, 4.10, 4.12, 4.16 4.104 

11 4.12, 4.14, 4.14, 4.14, 4.16 4.140 

12 4.14, 4.14, 4.16, 4.16, 4.16 4.152 

(d2  = 2.326, d3  = 0, d4  = 2.11, A2  = 0.58) 

(b) List the merits and demerits of the mean as 
a measure of central tendency. 
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3. 	(a) Given below are the data about the number 	5 
of seeds in a pod of a certain plant. Find 
the variance : 

No. of seeds 1 2 3 4 5 6 
Frequency 8 14 7 12 3 1 

(b) For a bivariate data, it was found that n= 5, 	5 
SXX= 40.8, SxY  = — 46.8, S = 68.8. Find the YY 
correlation coefficient R1  would you 
consider the value of R2  significantly large 
at 5% level of significance ? What do you 

conclude about the relationship between x 

and y ? Use the values given at the end of 
the question paper. 

4. 	(a) Wages earned by workers A, B, C, D, E are 	4 
Rs. 250, 330, 360, 330, 275, respectively. 

Draw all possible samples of size 3 from the 

workers without replacement. Write the 

data tables for each sample. 

(b) The following table shows the sample values 	6 
of 3 independent normal random variables, 
X1, X2, X3. Assuming that they have equal 

variances, test the hypothesis that they have 

the same mean by using ANOVA. 

Xi  13 11 16 22 

Xz  16 8 21 ll 

X3 15 12 25 10 
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5. 	(a) A survey of 64 medical labs revealed that 	3 

the mean price charged for a certain test was 

Rs. 120, with a s.d. of Rs. 60. Test whether 
these data indicate that the mean price of 
this test is more than Rs. 100 at 5% level of 

significance. 

	

(b) A sample of size 75 has to be collected from 	7 
a population. The population consists of two 

strata, A and B. There are 100 items in A, 

and the standard deviation is 20. There are 

50 items in B, and the standard deviation is 

100. 

(i) If you want to carry out a stratified 

random sampling with optimum 

allocation, what proportions of the 

sample will you take from stratum A ? 

From stratum B ? 

(ii) If you want to use proportional 
allocation, what proportion of the 

sample will you take from stratum A ? 

From stratum B ? 

(iii) Which of the allocation schemes in (i) 

and (ii) will result in smaller expected 

sampling errors ? 

6. 	(a) Fit a linear trend to the data collected in a 
unit manufacturing umbrellas, given in the 

following table : 

Month 1 2 3 4 5 6 

Demand 46 56 54 43 57 56 
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(b) In any one-day cricket match, the 	4 
probability that India will defeat Pakistan 

is 0.6. Find the probability that India wins 
a 5-match series. 

(c) From a sample of 25 observations, the 	2 
estimate of standard deviation of population 

was found to be 15, for another sample of 

14 observations, the estimate was found to 

be 9.7. What conclusion could be drawn 

about the two samples ? 

7. 	Which of the following statement are true, and 10 
which are false ? Justify. 

(a) For a population of 5 households, using 

circular systematic sampling, at most 10 

samples of sample size 2 can be selected. 

(b) If two dice are rolled, then the events 

"Getting the same number on both dice" 

and "Getting an even sum of the numbers 

on the 2 dice" are independent events. 

(c) In a standard normal distribution, the area 

under the curve between — and .2 is 0.75. 

(d) In a binomial distribution, if X represents 

the number of successes in 20 trials and the 

probability of success at each trial is 0.4, then 

the standard deviation of X is 
approximately 2.2. 
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(e) If firm A has 5 employees with mean salary 

Rs. 11,000 and firm B has 5 employees with 

mean salary Rs. 15,000, then after merging 

the two firms the mean salary of the 10 

employees will be Rs. 13,000. 

Some values for use, if required : 

t - values F - values 

t15,  0.05 = 2.13 F1 , 3 , = 0.05 10 10 ' 

t14, 0.05 = 2.145 F1, 4,  0.05 = 7.71 

t16,  0.05 = 2.120 F1,  5,  0.05  = 6.61 

t60,  0.05 = 1.671 F,, 9,  0.05 = 4.26 

163,  a 05 = 1.670 FL  9,  0.05 = 5.12 

F-,, 8,  0.05 = 4.46 
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2. 	(a) 	ict.) 	f 	«41(-1 c4IC11 1:17:4 
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ti 	Trt -cr74 	3Traftr- -Fcr 

f*-7771 cht4-1-<-1A 	")(1-11.2 -q-R -r-*--7 -77p 

-4uuff 	3-t-Fd -11,4 otrochr 	t Trl t 

Trtai 	trftl:R 	 41:11 LiRchrod 

f9Tf-A-crr 	31- r 

kit nit*: 

fli--17Fc01431-T-*--t3RT 	cbm-r4f : 

Sample 
no. 

Sample values Sample mean 

1 4.06, 4.08, 4.08, 4.08, 4.10 4.08 

2 4.10, 4.10, 4.12, 4.12, 4.12 4.112 

3 4.06, 4.06, 4.08, 4.10, 4.12 4.084 

4 4.06, 4.08, 4.08, 4.10, 4.12 4.088 

5 4.08, 4.10, 4.12, 4.12, 4.12, 4.108 

6 4.08, 4.10, 4.10, 4.10, 4.12 4.100 

7 4.06, 4.08, 4.08, 4.10, 4.12 4.088 

8 4.08, 4.08, 4.10, 4.10, 4.12 4.096 

9 4.06, 4.08, 4.10, 4.12, 4.14 4.100 

10 4.06, 4.08, 4.10, 4.12, 4.16 4.104 

11 4.12, 4.14, 4.14, 4.14, 4.16 4.140 

12 4.14, 4.14, 4.16, 4.16, 4.16 4.152 

(d2  = 2.326, d3  = 0, d4  = 2.11, A2  = 0.58) 

(b) 	-59-FT Tug t co-1 Tuzi i Ti 	2 

.WW Tpt 
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3. (a) .-11f-*7:11'T 	t TFA 11 c1 	Wse.41 

37*1 	Tr7 I SI t-Itul -Tu 	: 

1 2 3 4 5 6 •qIi•141TI 

8 14 7 12 3 1 ciiictitif 

(b) f*-1,11 	t aic4 3T1 	f 	LIN! TRIT fj 	5 

n= 5, Sxx  = 40.8, Sxy = — 46.8, Syy = 68.8. 

tii.eiN 1117Tt R1  q111 	I 5% 11TP-Wd1 1:Tt 

131 zfl• 31T PPITT Tcf 14 	R2  * 11N rl 

-qt11? x3t1{y"k ark 1--f4tT Af{ 3ITcf TErr 

fffiEFTri fimiei t? 	Ti 	3fu mqci 

zirzh-rr -4-r--A7 

4. (a) 1170 A, B, C, D, E •gRT 31f4u Tr-40T cro-ikf: 	4 

250, 330, 360, 330, 275 t I Roil 31th1:9-IFF 

1:70 14 347117 3 *Tr* 1:11TTNff 31f70-5(RF 	I 

-StraT4* 	3lt*3T 	fffra7 

(b)   rr--o-*-r 3 taaa 51(-1 Ili I.-4f 	-14 	6 

X1, X2, X3* VW 1TH ••krri-th ti 	 MWul 

411-1; 	911,4,c-Air 	AitrR-9-1-qr 

Trrai 	 t 

X1  13 11 16 22 

X2  16 8 21 11 

X3  15 12 25 10 
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f 	R-T 	ttwir   Trrzzi 

120 T. 2T1 3 	d'kichl 411.141 rq -ciri-I 60 T. WTI ,TIT-ci 

W11- 7 'ft "4 31tW4 	ItaTTIT 7lT Trr T tc-44 5%* 
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31114 	fiTiffff 	► -4) 1 1 cht-► f 

-cI ► ec1 t c 317f RR A 43f--d-O f*--d7T 

arfErff c1 	t 3-117 	B 	f*-791-  31--ffM 

	 ? 

(i) 3T (ii) 4 reb,ki fizia7 71)-4-iT 

1isC1“1"i 	ifl ? 

6. (a)wA .1114 f 	icr) 	4 7-*-F-9-a.  3 	4 

rRg-W 1317fUrte± 	F-1 4-16figd direicni 

rcq I TizfT t : 

Trtif 1 2 3 4 5 6 

14TT 46 56 54 43 57 56 
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(b) fq-41:11171fWkZ 2N 4, 1 cht-ci 	.07T 	4 

surticboi 0.6 t I .41:1*1 silrgetml vm 
ITTM 5 4-rii 	PigreT 	I 

(c) 25 'kit * cart  4-1114, faa-d-ff 	2 
T 31T*-07 15 .3711 1T-41 13TW-1 14 34-P311 *31C- f 

4 	aTr*--a-a.  9.7 TFIT Trzfi I q)-ii 31-d-Ot 
4 IzTT Pitchri 	 ? 

7. 	origc-1 14 ch t*P.Ti TiFf t ath ch 	-C14 3T'(:1- 1? 	10 
laftZ -4t4R I 

(a) Itzi ardrizTff sircoigi 	mt1 	5 
	 * 	 -5rfa--0 aTrgrrq 2* ,r0-414i 

Q-0-41qf 10 317-0 1-4 7T tic, 	 t I 

(b) 71fq 414T 	• 	chi %lid] t 	d'14 " 	 44.  

ITT fl 4111 4tSt-11 3119T" 41" 2 IT TIT (itseliaff *T 
N~f T 3-171", clt-11-1e.14t1 

lillch SM11-11^q 4-e-ff 	— O0 3A1-9 

4.1q 0.75 itl I 

f41:1-q 	q X, 20 afillati 41.  Ti 

4(.9,011 	f9Tr-crff chot t 317 

af94974-17 ITT  	seq.:hot 0.4 t 
74 X WI 4-Hitt) fd-4-07 'ffittTTT 2.2 	I 
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(e) 	 7-4 A'4 5 	fall 	f it err 	~d 

11,000 T. 	4 B 	1-04 -ca 	-mil 

-Trrug --d9 15,000 T. t 

Giiq 10 ct-,4-uiR4I'1 7P7:1 	13,000 T. 

T I  

3171)-7  t Th7 -T-0 +-IN, zfr-  3-11q71 tl 

t - 4-i1-1 F - 7F 

t15, 0 05 = 2.13 F1, 3, 0 05 = 10.10 

t14, 0.05  = 2.145 F1.4, 0. 05 = 7.71 

t16, 0.05  = 2.120 Ft 5, 0 05  = 6.61 

t60, 0.05  = 1.671 F2, 9, 0.05  = 4.26 

163, 0.05  = 1.670 FL 9, 0.05  = 5.12 

F2,3, 0.05 = 4.46 
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