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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

0 1 9 -3 a 	June, 2015 

(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 questions no. 1 to 6. Calculators are 

not allowed. You may want to use some values 

given at the end. 

1. (a) The proportion of male and female students 

in a class is found to be 1 : 2. What is the 

probability that out of 4 students selected at 

random with replacement (i) 2 or more will 

be females (ii) no male student is selected ? 	4 
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(b) 50 students selected at random from 
500 students enrolled in a computer crash 
programme were classified according to the 
age and grade points giving the following 
data : 

Age in Years 

Grade Points Below 20 21 — 30 Above 30 

upto 5 3 5 2 

5.1 — 7.5 8 7 5 

7.6 — 10.0 4 8 8 

Test at 5% level of significance that age and 
grade points are independent. (You may like 
to use the values given at the end of the 
question paper.) 

2. (a) Packets of certain washing powder are filled 
with an automatic machine. If the weights of 
the packets are normally distributed with an 
average weight of 5 kg and a standard 
deviation of 50 gm, find the percentage of 
the packets having weight above 5.10 kg. 	4 

(b) A steel rod is subjected to stress. The tensile 
strength of the rod at different values of the 
stress are recorded. Find a relation between 
the tensile strength and the stress. The data 
is given below : 

Stress (kg) : 	 10 9 7 8 11 
Tensile strength (rn/kg) : 6 3 2 4 5 

Predict the tensile strength at a stress of 
5 kg. 	 6 
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3. (a) An executive makes on an average 5 
telephone calls per hour at a cost which may 
be taken as 	2 per call. Determine the 
probability that in any hour, the cost of the 
telephone calls (i) exceeds 6, (ii) remains 
less than 10. 

(b) In a watch factory, watch cases are 
manufactured and the production for ten 
years is given below. Determine the trend 
values by using a 3-year moving average. 

Year Production 
(in 1000 tonnes) 

2001 26 

2002 27 

2003 28 

2004 30 

2005 29 

2006 27 

2007 30 

2008 31 

2009 32 

2010 31 

Plot the values and interpret. 	 4 

(c) Which statistics is a point estimate of 
variance when the random sampling follows 
normal distribution ? Justify. 	 2 
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4. (a) Let a population of 200 units be divided into 

4 strata of size N1  = 20, N2  = 30, N3  = 100, 

N4  = 50 and let the corresponding sample 

sizes allocation to these 4 stratas be n1  = 6, 

n2  = 8, n3  = 30, n4  = 16, respectively. Also let 

the value of Yh• of study variable for the ith 

unit in the hth stratum (1 h 4) be given 

by )(h  = h for all i. Calculate the value of 

the terms Vh  , 3rh  , 4, qi  and s2h  . The 

symbols used here have their usual 

meanings. 

(b) A company wants to test whether its 
3 salesmen A, B and C have the same selling 
ability. Their records of sales (in 	1000) 

during various months are given below : 

Salesmen April May June 

A 16 21 18 

B 22 20 15 

C 25 24 16 

Prepare an ANOVA table and test the 
hypothesis that the mean sales per month of 
all the salesmen are equal at 5% level of 
significance. (You may like to use the values 
given at the end of the question paper.) 
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5. (a) The following table gives the number of car 

accidents in Delhi that occurred during 

various days of the week : 

Day Number of accidents 

Day 1 14 

Day 2 16 

Day 3 8 

Day 4 12 

Day 5 11 

Day 6 9 

Day? 14 

Test at 5% level of significance whether the 

accidents are uniformly distributed over the 

days of the week. (You may like to use the 

values given at the end of the question 

paper.) 
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Cluster 
Number 

Yield (in kg) 

Tree 1 Tree 2 Tree 3 Tree 4 

2 	22 	8 	6 

26 	10 	19 	11 

4 	4 	2 	15 

10 	2 	4 	7 

9 	15 	10 	10 

1 
2 

3 
4 
5 

(b) Suppose from a total of 120 guava bearing 
trees in a village, 5 clusters of 4 trees each 
are selected and yield (in kg) recorded is as 
given in the following table : 

Estimate the average yield (in kg) per tree of 
guava using cluster sampling method and 
simple random sampling method. 

6. (a) Of the 200 people selected randomly from a 
large city, 120 were found to be in favour of a 
more liberal divorce law. Obtain a 95% 
confidence interval of the proportion of the 
people in the city who favour more liberal 
divorce laws. 

(b) The number of defects in 20 items are given 
as 
2, 0, 4, 1, 0, 8, 0, 1, 2, 0, 6, 0, 2, 1, 0, 3, 2, 1, 0, 2. 

Find the suitable control limits and plot the 
graph and interpret it. 
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(c) A sample of size 3 is to be selected from a 
population of 10 households. List all the 
possible samples by 

(i) Linear Systematic Sampling 

(ii) Circular Systematic Sampling 

Also compare the two. 

7. Find which of the following statements are True 

and which are False by giving justification. 5x2=10 

(i) Sampling distribution and Standard error 
are same 

(ii) If the sample follows normal distribution, 
N 	02), then Y is the point estimate for II. 

(iii) The number of six-digit telephone numbers 
generated with distinct digits is 96. 

(iv) Control limits in control charts are based on 
normal distribution. 

(v) For a uniform distribution f(x) = 1; 0 x 1, 
E(x) = 1. 
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Some values for use, if required : 

F-values 2 
X -values Normal values Exp-values 

:, 6, 

;, 8, 

!, 6, 

0.05 

0.05 

0.01 

= 

= 

= 

5.14 

"7  

10.9 

40.05 

x12,0 05 

40.05 

= 
9.49 

= 2102 

=12.59 

P(z < 2) 

.  = 0 9772 
P(0 < z < 2) 

.  = 0 4772 

P(0 < z < 2.1) 

= 0.4778 

e-5  = 0.0067 

e-3  = 0.0498 

e-1.0 = 0.00004  
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tql1Clet) 341111 0)1 St)41 

Tritff 

L3, 2015 

(ottcqlleglei) 1.114,#4001) 

7.71.t.-01 : Hlltsqli q 

RW1 : 2 WU2 
	

35-47 31W : 50 

650 : 70%) 

YIR 4. 7 W7T 31ft1if /3/1417 Ft. 1 g 6 7:1 4 1 	.-617 
WIT .v.rdi TM" Of# c),(15e?ej meng 

sariga7er*INFTJR-q-Ea4- 3/7#k.q7777il-41w.  
JR7177. 	fohd g 

1. () 	4.i- 1 A 	w4%zilf ardtim 1: 2 

WIT TRIT I 3A1:211tfq 	TIM iii-r49441 14 IN 4 

	q.  A A (i) 2 zif AK' 05 441 	 

(ii) T14 c-icht Tef 	chl wri mActmi ? 	4 
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(V) ct)i-L4VA 4RI Nlwi-r 4 .111-1161 500 IWZITNNI 
50 iTtITK76 	.5.1cm 	 3T at kg 

argIR qrfr-fa. 	 err 
PHRiRgrr 31-4-t -srrqr 	: 

(ang  GM .  4) 
21- 30 30 14 .-tR h (4.-S 20A 

3 5 2 5 

5.1 - 7.5 8 7 5 

7.6 -10.0 4 8 8 

5% Ta9-4dr F.( 	 k 3i 3 h 
Rfrs 	t (aTrq 3174-xfq * aiff 4 1-47 
	t 1) 

2. () 	 qrrirritaw Wel Q altarlfz 	 
A ITU 	 t zrR 4-0 wr ciA-1 atm.  cofri 
5 Rt>Ni 31 50 "F1:11-11.1ch fq-9-FR.  alrir 3R-11111.441: 

Girdd 	5.10 1-4441 	Fqici aA-1 alcl 	0 
7P-T4-rff W-A-R 
(-ao 	 sirff-4 omen  	I 

71-6-4F * .N5Tq 	tEK c.s• 
it+it    t I 311-dqF 	9.9.  

TP:4174- 	AI-r-A-R 	4) aft-*-t -11,4 -ftR TR 
t : 
3ra-41 (6411 4) : 	10 9 7 8 11 

(141./61i1) : 	6 	3 	2 	4 5 

5 6341 -511-d-4F 1:1( 	T14 
Ali-A7 I 
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3. () 1  alftt 2 31% M':aq qTi *1.  civic( 

AZT AM 5 	cmcil # I zr-6 Ncticii 

Atifftff *0* 	f441 	2Cfl9l4 

	

1   
 *la 

(i) 6 A alft 	10 A 

	 I 
v-41 R*t-4-0 4,v--41* ter *JR 	# 
* -4u 	rac1I 	44 	It "Wit 

4 1P11-111 *ref A Mcf1 inq ffra 
*tr* 

44 sICLilc•I (1000 Z-41 4) 

2001 26 

2002 27 

2003 28 

2004 30 

2005 29 

2006 27 

2007 30 

2008 31 

2009 32 

2010 31 

aTkftm 	* dki 	 

*tr7R 
	

4 

(Tr) 74 41-1 	51rd1e1•1 51N1111.-eld: GIQCI t, 

Aq-Tft -sed-q1N mk.Rui 5T refrq aTr*Fq*-d-r ? 
3*0* 	 2 
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4. (5) 1TR #TP7R 200 -i"Wifzil *I' TITER 	3TPTI7 

N1  = 20, N2  = 30, N3  = 100, N4  = 50* 4 R111 4 

141T-4Tf P.m 	311-(117 W-47 -k 4 

iTTa.  'Ad 	3414eq st.)11RI: n1  = 6, n2  = 8, 

n3  = 30, n4  = 16 t I 71-q 	#11-4R -I* ha PrK 

h 4) 	*chli 	!Zit; a-TURF 	Yhi  

"WI 	Tfliti * 	 Yhi  = h T{T Reif 	t I 

Vh ST-  h 7 417 Sfi 	*Triq 	Tr 

R 17i 545th SitO 31144 	 314 t I 4 

a.0-4-11 7fq 1 cbt-ifr.-6-4tt 	4zrr 	 

(1141 14R:r4q A, B 311( C   (ragA) 
zrigra-r 	 t I few -grr-g 	(H 31141 fsisl) 

ftwri 	moo 4) 	rgqi Tarr : 

4RTe1 all 

A 16 21 18 

B 22 20 15 

C 25 24 16 

ANOVA t1 	RUil 	 * 	tachc-4•11 1 .4t-d 

4=t1-4 -k 5% 172k UT 	tR Trift 4fffilq 

MI ITT War 1;19P 4RIGR t I (3wr -srF-trq 

aiu 4 	TR 	rw411I 	t 	 6 
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5. () PHRifisici wrawr 4 -evT 	145.T 	 
	 it- 1 4 # wrK idz-4-rat 	titgeu t 

: 

iti sEizqrat *1 titgeli 

it4 1 14 

1-4R.  2 16 

i3 8 

i14 12 

1T5 11 

t46 9 

k4 7 14 

5% TfrakM TTIK 1:R tithiut *ti771i T 11717 

R 	-11 4 # Tiz9-r1 	 Giko 1 (311q 

Tivq-tri. * aiff 4 	TR RA 	 

t 0.  
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(13) TER "ri7Ri 7Tta 4 aTi:r * TO 120 IVA 

,41411 4 14 4-41 	5 1-00 	TER 

ftWri -*t 	4-4-ra-R (rcbui A) PHICirtio 
AtTrit: 

T rA9  
ciait ( cbmi 4) 

Tilwr .1T1 2 IAT 3 IV 4 

1 2 22 8 6 

2 26 10 19 11 

3 4 4 2 15 

4 10 2 4 7 

5 9 15 10 10 

1=4.9 	 u1Z-Neil 
ti -gm aT=w— 	sN  

(1 	it 4) wraTr*----d-g*T-AR I 

6. 	 wF 	 TIR 200 ci 11.  4 
120 -1-TT 	ici dqlt dMi4n chlti 	lie 4 TR 

I 	 dgit adia, chit' * Tie 4 t 
3-q 	 * arlym w 95% rclYclIt44cli akffl.  

31TRI *1r7 

N) 203 4 IN  	Tit 
2, 0, 4, 1, 0, 8, 0, 1, 2, 0, 6, 0, 2, 1, 0, 3, 2, 1, 0, 2. 

3:rgf-4-irqur d14-11 wrff *trAR wAT 	afikiwa.  

trNR3 *kicA eel Rsed Ii7R I 
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(TT) 10 	*r TrqR 4 aTPTPT 3w 3A-0 TT 

TPTI I Pi 	"1 	 14141 	 3frffqg 
-4Z*tr-4R : 

(i) 	 stoichd 	 

(ii) 	e4 51)&1614 

q -1.  *f 	 3#1*tr7R.i 

7. 3R ki 	WT-47 -ft 	  A OR.-4 	?rm.  

311(4,1-1-4 arg-67: 	 5x2=10 

(i) 	4Z4 afiK Trrq 	1.-1.1 	 t 

(ii) A.k -51FTO 51(11411.4.1 teq, N 	a2), argRuT 

ct*1I t, c 1.1* rrl 31TWK4 Y 	I 

(iii) 3T-TE-3T-eTT 3i4 4 APicr 	3 Zd)91.1  
11-61t. 	kit11 96* 

(iv) Airqur lie.1 	NW( Aiiiq 51t111-11.4-1 teq 

aTriTrita- alcF1 t 

(v) 	 4Z4 f(x) = 1 * fa7; 0 x 

E(x) = 1. 
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74)7T eN 	RR; etk.  317-4FTW : 

F-TIR x2A:riq Exp-TER wii&ii-ei TER 

, 6, 

, 8, 

, 6, 

0.05 

0.05 

0.01 

= 

= 

= 

5.14 

4.07  

1" 

X4,0.05 

71,0.05 

X1,0.05 

= 

= 

= 

949  

21.02 

1259 

P(z < 2) 

= 0.9772 
P(0 < z < 2) 

= 0.4772 

P(0 < z < 21) 

= 0.4778 

e-5  = 

e-3  = 

10 e— 	= 

0.0067 

0.0498 

0-00009 
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