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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

00622 	December, 2014 

(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 from Q. No. 1 to Q. No. 6. Use of 

calculators is not allowed. 

1. (a) Draw a histogram and a frequency polygon 

for the following data. Also find its mean. 

Further comment on the shape of the 

distribution by seeing the figures. 
	 5 

Time 
(in mins) 

20-25 25-30 30-35 35-40 40-45 45-50 

No. of 
machines 

3 7 11 8 5 2 
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(b) The weights of 5000 NCC cadets are found to 
be normally distributed with mean 50 kg and 
s.d. 5 kg. To improve standards, it is decided 
to retain only those having weight between 
42.5 and 65 kg. Find the number of cadets 
that will have to be discharged due to this 
decision. [You may like to use the values given 
at the end of the question paper.] 	 5 

2. (a) There is a 0.97 probability that no accident 
will occur at a particular power plant during 
each day. The probability of one accident is 
0.02, and the probability of two accidents is 
0-01. 
(i) What is the expectation of accidents in 

a day ? 
(ii) What is the expectation of accidents is 

10 days ? 
(iii) What is the variance of the number of 

accidents in a day ? 
(iv) Find the standard deviation of the 

number of accidents in a day. 	5 

(b) The mean height of 50 male students who 
showed above-average participation in 
college athletics was 68.2 inches and s.d. was 
2.5 inches, while 40 male students who 
showed no interest in such participation had 
a mean height of 67.5" with s.d. 2". Decide 
whether those who participate in athletics 
are significantly taller than others. (cc = 0.05) 	5 

[You may like to use the values given at the 
end of the question paper.] 
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3. (a) A hospital collects data about the number of 

days spent by a patient in the hospital for 

typhoid : 

No. of days x 3 4 5 6 7 8 9 

No. of patients f 11 12 15 20 20 14 8 

Find a 95% C.I. for the number of days 
required to be spent in the hospital by a 

typhoid patient. 	 3 

(b) An industrial engineer identifies four ways 

that a certain job can be done. To determine 

how long it takes workers to do the job when 

each of these methods is used, the engineer 

asks four workers to do the job using method 

A, another four workers to do the job using 

method B, and so on. Each worker's time (in 

seconds) is shown below : 

A B C D 

19 18 21 22 

17 16 20 23 

22 15 19 21 

20 14 19 20 

(i) Which method is fastest and which is 
slowest ? 

(ii) Construct the relevant analysis of 

variance table. (a = 0.01) 	 7 

[You may like to use the values given at the 

end of the question paper.] 
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4. (a) A population consists of the numbers 2, 5, 7, 

8, 10. Write all possible simple random 

samples of size 3 (without replacement). 

Verify that the sample mean is an unbiased 

estimator of the population mean. 

(b) The following table gives the demand for an 

item over seven months. Calculate the trend 

values by fitting a straight line and estimate 

the likely demand in August. 

Month Jan. Feb. Mar. Apr. May Jun. July 

Demand in 
thousands 20 30 25 40 45 50 55 

5. (a) In an experiment to study whether smoking 

affects health, the following data were 

collected. At 5% level of significance, test the 

hypothesis that smoking does not affect 

health. 	 5 

Light 
smoking 

Moderate 
smoking 

Heavy 
smoking 

Health 

affected 
16 29 35 

Health not 
affected 

36 23 17 

[You may like to use the values given at the 

end of the question paper.] 
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(b) An electronics firm's sales (in millions of 
rupees) during the period 1976 — 90 were as 
given below : 

Year Sales Year Sales Year Sales 

1976 1 1981 7 1986 14 

1977 2 1982 8 1987 16 

1978 4 1983 6 1988 13 

1979 6 1984 10 1989 19 

1980 5 1985 12 1990 20 

Calculate an exponentially smoothed time 
series from these data. Given that the 
constant of exponential smoothing w = 0.4. 	5 

6. (a) Construct the control limits of p-chart for the 

following data : 

S. No. 1 2 3 4 5 

Sample Size 100 121 81 100 121 

Number of 
defective pens 

2 2 0 1 2 

Draw a rough sketch of the p-chart for this 

data. 	 5 

(b) Give three examples of situations, where 

cluster sampling can be used. What are its 

advantages and disadvantages over random 

sampling ? 
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7. Which of the following statements are true or 

false ? Give reasons for your answer. 	 10 

(a) Number of crabs caught per boat is a 

discrete variable. 

(b) The probability of drawing two hearts cards 

from a pack of cards without replacement is 
1/26. 

(c) Mode is the best measure of central 

tendency. 

(d) If the sample size is greater than 30 and 

population standard deviation is unknown, 

t-test is appropriate. 

(e) If a sample of 50 TB patients is to be drawn 

from Delhi Government Hospitals, then the 

sampling technique used is stratified 

random sampling. 

Some values of use, if required : 

Normal 
values 

t-values F-values  x
2
-values 

P(z < F5) 

= 0.9332 

P(z < 3) 

= 0.9987 

, 
u88, 

t90, 

0.05 

0.005 

= 1.658  

= 2.617 

F3, 12, 0.01 

.0  
ir 4, 12, 0.05 

= 

= 

5'95  

5.47  

x,0.05 

,2 
A-4' "5 

2 
x6,0.05 

= 5.991  

= 9.48 
 

=12.59 
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5000 7.#1.Aft. tte 
t, NR-*-T 1:1-P1 50 -km 3T t 111-14) 
5 fir 14PIT TRIT I 14TR-4 	*d-T *i 	i4 	 

	

AuN fffaTT TFIT*--41 42.5 4 65 rcblif cich 	

cl \A-I 10 Uzl 	ktgl \IIN411 I -PT *hi 

chltul AWA .114 a1r1 Ual 	4ts.qi 
*11-4RI [34-rq 7F-trq* 	4 	TR Hfril 
	 # 

	

2. () 1  ra 	lq tiRT 44/ 4 Areq-4 chl  
mireicbcti 0.97 t I 	SEIT4T 6) 

liflicnit 0.02 311T 	SEizqrq 	 
0-01 t 

(i) 4 0-e-q-r31*'t 	ffvrt -4RTrr ? 
(ii) 4 lEf-e--4T *151c 1i nI4q1T 	? 

(iii) rq.-4 	 4 sEizT4 	tit-III if ukivm  Tf 

t? 
(iv) .1.) 1.1 4 sEizTA 	ki(9,411 	111-14) 

fci~ 4-tIdR 

	

N) *0-7 	4 aT1Trffaliw TrrierrM 
f4u.r4 aIca 50 77 -Warfif4:6 	Tfruf 
68.2 t 3 	1-11-Ict) 1 	2.5 tq' 
4--o--t7 4 ,j'a tur4 clic') 40 71.  fa-QTRzil 

67.5" a 	1-11.Ich fd i.i 2" 	I fill-ft 

	

trft7 	;Eri 4-ff-t7 4 ITT cla ak,) 
4 aTP:f.  4 	t I (a = 0-05) 

[aTFT 	atff 	TR -grr-ql.  
t I] 
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(w) 	*dirt* 	i cik 4 444 at ctA 
wft*I*r 	(1111(11 	 fa-RT 1).  chief 

cnt trK ITTO 	f*--d-q-E Trgrzr r11in, 	AtTiftff 
et>t * 	 -Orr-44T 4 	Tr74-0 faRT A 14 
	• cnk 	 TrAld -F4RT B it 

-51z611 cht 	 * 1Z-R 	 r- rrR i TrA--  TFA-7 
• (1)-*-Eq 14) -11-d T4-riza TR-  : 

A B C D 

19 18 21 22 

17 16 20 23 

22 15 19 21 

20 14 19 20 

(i) 	• 	41.1A leg    	3t1T 
	 fare 	 %fit ? 
Trf-4 -gum rewsqui arrc r el.w I 
(a = 0.01) 

[31Ttf 3R9.-trq 	3 	 *r 	11 

• ' 
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20 30 25 40 45 50 55 
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Tiii-Trff 
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TsFiR ' -gtriq 
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•1=41T-P2f 
36 
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N) 1976 — 90 	 T.Fri 

( -{=r 01( 4) : 

rs1SA rt319P 

1976 1 1981 7 1986 14 

1977 2 1982 8 1987 16 

1978 4 1983 6 1988 13 

1979 6 1984 10 1989 19 

1980 5 1985 12 1990 20 

aT4-41 A lttliciAl itch um crai 4tift 

trftem *tl* I .att.lidiet, qtchlum aTw Rest 

T4T w = 0.4. 

6. (*) PiHroRsicr 31t*-41 * 	 WWI 

t~l3-l1 W41-17 : 

T.Ti. 1 2 3 4 5 

SA-0 31P:n4 100 121 81 100 121 

2 2 0 1 2 1NTT4 491 	1(91 I 

TEr 3111  	T-V "cli '4.11V I 	5 

th•q• 	-Prrd-z6 * .3qwul 	-N-44 

Ard-cm *r T441-r• f4mi 	 zrrqn---* 

M   wk 	Tftzit rr ? 5 
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7. PIHRiRgo 4 	at ,.1-4 a2T9- 	t 	at) 	-1-4 
arEff ?341T4 .371k 	chRut 	 10 

() ern -114)1 4 	*---41 	("it9i 

t I 

cl 	Trget refril srW2i-rq-4* t -TR 	tiA 
-Pfchio *1-  uiRichil 1/26 t 

(ii) •q-cd--  *-4t4 	rr rt I  

(v) ark TAO aTITIN 30 aTfw 3 	Hfrict, 
faT 3T Tic t, 	t-Trftwr trzi-ffit 

	

"Fq't * ITC*7ft 31 	I 	50 
erP41 	TATA Rieu ,41.11 t, 	srajT 	pis 
	 NRilem cm414, 1 zrr-1 	uP•aem 
*I 

g27-277 f(-tq 35o 7777, qij 3774727W 

t-14R F-149. 2 
X :1:11.4 liki IN 1.-0-4 1:ER 

P(z < 1.5) 

= 0.9332 
P(z < 3) 

= 0.9987 

L'88, 

t90, 

0.05 

0.005 

=1-658 

= 2.617 

, 
F3,12, 

F4, 12,  

0.01 

0.05 

= 

= 

5-95 

5.47 

X2,0.05 = 

)4,0.05  = 

72  ',6,0.05 

5.991 

9.48 

12.59 
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