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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

01532  Term-End Examination 

June, 2017 

(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 the remaining questions no. 1 to 6. 

Use of calculators are not allowed. You may want 

to use some values given at the end. 

1. (a) Construct 	a 	continuous 	frequency 
distribution for the following heights (in cm) 
of 50 students in a class and draw its 
frequency polygon : 4 

146 156 152 167 178 180 172 162 148 

153 161 173 163 174 147 179 148 151 

168 172 165 173 172 180 175 145 153 

154 162 164 170 172 160 161 158 152 

163 165 170 168 158 149 155 160 150 

149 167 176 169 159 
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(b) In a partially destroyed laboratory record of 

an analysis of correlation data, the following 

results are legible : 

The equations of two regression lines are as 

follows : 

3X + 12Y = 19 

3Y + 9X = 46 

Obtain (i) mean values of X and Y; (ii) the 

values of regression coefficients; and (iii) the 

value of correlation coefficient. 

2. (a) The frequency distribution of marks of 

230 students in a statistics paper in a class 

is given below : 

Class Interval Frequency 

10 — 20 12 

20 — 30 30 

30 — 40 ? 

40 — 50 65 

50 — 60 ? 

60 — 70 25 

70 — 80 18 

Total 230 

Given that the median value of distribution 

is 46, determine the missing frequencies. 	6 
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(b) 25 samples of 6 items each were selected from 
the assembly line of a machine. On 
measurement of a critical dimension, the 
mean of 25 sample means was reported as 
0.81 inches and R as 0.0025 inches. Compute 
the control limits for the X and R charts. 
[You may use the values given at the end] 	4 

3. (a) There are 40 pages in a book numbered from 
1 to 40. A page is opened at random. Find 
the probability that the number of that 
opened page is a multiple of 3 or 5. 

(b) An insurance company insured 1000 scooter 
drivers, 3000 car drivers and 6000 truck 
drivers. The probabilities that the scooter, 
car and truck drivers meet with an accident 
are 0.02, 0.04 and 0.25, respectively. One of 
the insured drivers meets with an accident. 
What is the probability that he is a (i) car 
driver ; (ii) truck driver ? 	 4 

(c) If the random variable X is normally 
distributed with mean 80 and standard 
deviation 5, then find (i) 13160.5 < X < 90], 
and (ii) P[ I X — 801 < 1]. 
[You may use the values given at the end] 	4 

4. (a) The monthly income (in 	lakhs) of five 
employees in a company are as follows : 25, 
20, 30, 15, 10. (i) List all possible samples 
(without replacement) of size 2 
(ii) Compute the mean of all samples and 
set up the sampling distribution of sample 
mean. 4 
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(b) 1000 students at college level were graded 
according to their IQ levels and the economic 
condition of their parents, as follows : 

Economic 
Condition 

IQ Level 
High Low Total 

Rich 230 170 400 
Poor 470 130 600 
Total 700 300 1000 

Test the hypothesis that the IQ levels are 

independent of the economic conditions at 

1% level of significance. 

[You may like to use the values given at the 

end] 
	

6 

5. (a) A company appointed four salesmen A, B, C 

and D and observed their sales in three 

seasons  —  Summer, Winter and Monsoon. 

Test whether the average sales of the four 

salesmen differ in amount (in lakhs) as 

given below by one-way analysis of variance 

(ANOVA) using observations after taking 

deviation from 30. 

Season 
Salesmen 

Total 
C D 

Summer 36 36 21 35 128 
Winter 28 29 31 32 120 
Monsoon 26 28 . 29 29 112 
Total 90 93 81 96 360 

[You may use the values given at the end] 	6 
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(b) What is cluster sampling ? How does it differ 
from stratified sampling ? Give examples of 
each to suggest the usefulness of both 
samplings. 4 

6. (a) Calculate the 5-yearly moving average for 
the following data of the profits of a company 
(in lakhs) during 1995 to 2010 : 4 

Year 
Profit (in 

lakhs) 
Year 

Profit (in 
lakhs) 

1995 230 2003 90 

1996 260 2004 130 

1997 280 2005 110 

1998 320 2006 140 

1999 200 2007 120 

2000 120 2008 90 

2001 120 2009 30 

2002 100 2010 10 

(b) A population of size 10000 is divided into 
4 strata. Their sizes and standard deviations 
are given below : 

Strata 

I II III IV 

Ni  = size 5000 1000 2000 2000 

Si  = 25 10 15 20 

A stratified random sample of size 500 is to 
be drawn from this population. Determine 
the sizes of samples from these strata, in 
case 

(i) Proportional allocation is used. 

(ii) Neyman's optimum allocation is used. 	6 
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7. Which of the following statements are 'true' and 

which are 'false'. Prove by giving justification. 5x2=10 

(a) The number of samples of size 3 with 
replacement from a population of size 6 is 

20. 

(b) If the odds in favour of an event A are 3 : 4, 
then the probability of occurrence of A will 

be 4/7. 

(c) If the level of significance is the same, the 
area of the rejection region in a 2-tailed test 
is less than that in a 1-tailed test. 

(d) There is no seasonal variation in an annual 

time series. 

(e) In a binomial distribution, if X represents 
the number of successes in 25 trials and the 
probability of success at each trial is 0.5, 
then the standard deviation of X is 2. 

Some values for use, if required. 

x2-values F-values Normal values 
Other 
values 

7 2%  

'Y 2  ,..1% 

2  .4% 

y  "5% 

(1) 

(1) 

(4) 

(4) 

= 

= 

= 

= 

3.84 

6.63 

133 

9.49 

-5 -4772 
F5% (3, 8) 

F1% (3, 8) 

F5% (4, 12) 

= 8.83 

= 27.48 

,-,, -, , 
= 5 '1' 

P[00 < z <2 

P[z < 2] = 
0.9772 

PLO < z < 02] = 
0-0793 

PEO < z < 08] = 
0.3106 

A2  . 0.483 

D3 -- 0 

D 4  = 2.004  
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146 156 152 167 178 180 

153 161 173 163 174 147 

168 172 165 173 172 180 

154 162 164 170 172 160 

163 165 170 168 158 149 

149 167 176 169 159 
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172 162 148 

179 148 151 

175 145 153 

161 158 152 

155 160 150 
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NO \ict, 	 * 	 * 	 

triturrq 	itwit 	 * Trzrr 

	• 14 1:1 1-1{CIRAcl 	 41 

Trqrs3grur -4.q1311* 	 PIHRIRld : 

3X+ 12Y= 19 

3Y + 9X = 46 

(i) X 3-11T Y 	1:fral 147; 	Trimg-zrur Tr1i4 

TT R; 3T (iii) Tr04°4 	* Trrq 7P7r *rf-4l I 	6 

	

2. () -crT 	4 (-111TieicR* Nq-1-3:ff 4 230 id-Efatz4 

* 	1 air aiialtcll AAA 41-d rqii Trzrr 	: 

.Ti-.34----  ciilellkcIl 

10 — 20 12 

20 - 30 30 

30 - 40 ? 

40 - 50 65 

50 - 60 ? 

60 - 70 25 

70 - 80 18 

T .  230 

fe.11 TRIT 	tsid-1 	iTinUFTT 	r 147 46 t, 

*tf-A7 I 
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-gfvffiq rffi ZLq 	i 4 6 -4-9341 

25 -51id-qt 	I 	3-7:171.  i 1:117 

25 11-d-47.1 	 Ifrur 0.81 	3 	R , 

0.0025 tq. 1TRIT TRIT I X 3 R 

f9-zifqff TTt 3111T-*-r-d-a-  ttr-A-R 
[31-riT aid 4 	TR Hfril  	4T4 	4 

3. > 	i 1 4 40 	(-i(.90-41 alcI 40 Til5 	I 

Itsa e.115.,.011 	Alor i I 	uiPondi 

	

4 	ErR5 	(-I(.9eil 3 zfT 5 

7T7 *rfl 1 	 2 

) cniqi 	Tcftt 1000 taT 	" 4, 3000 "TT 

T-04 AT 6000 ct-, 7011 	Wc41 t 1 

wit mtreicbil(r 	 3117 	-q-r-ff-4.  

T4-C4T 	91-- RI: 0.02, 0.04 3 	0.25 t I -411:11 

crAR 	 4 4 	.> 	sitz9T *-41-  

Tff-A. .TEIT 	 q-6 (i)   t ; 

(ii) 0.) zIIMch t ? 	 4 

(TT) 
	

X S1tiIIi1.4-id: ecd *, fT 

ITI'af 80 at Hfrich fa4oq 5 t, 1 i i ci*114R 

(i) P[60.5 < X < 90] 3I (ii) P[1X - 801 < 1]. 

[31-riT 31ff 4 iv TR   4*4] 4 

4. () 
	

31Tzt 

(T 	4) -pi Nchlk 	: 25, 20, 30, 15, 10. 

(i) 3-717:1 2 	 7F-d--4A (RH' 

	

21-TcF) •r   (ii) Trift srr-d-q4 

-grrtr31114-*-r-o-d-  4'rr--A7 3T r-5A-0 Trrt7r 

esid-1 	I 	 4 
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NO *.fa 	* moo Nurrzhil 	 31-071, 
r-( AT 34 ITIM-R-1(11 i 31112ft 	* 

3T  	311rtO0, RIA1 TIM : 

aTFC$ 	r•( 

-13--1 To 
tit 230 170 400 

14-4 470 130 600 

700 300 1000 l'Cl 

trttaiul W--4 	aTICTEL T?f( 
1% Tir2ftaT 11{ ,T( 36ft •PTF-dzil* 	t I 

[3-TT7 atff 4 ry 77 urn  	t] 	6 

5. (*) T*LIF-fl, •FT id*dT A, B, c 	D 
	t aT1T 4t-4 ThrH1 — 	 Trwe 4 
34 -kW 	ch(c11 t I 	3014 

 	WTT aifichkui ANOVA 

ct) 	pia *=rr-A7 	Tzrr -.114 f s r3 	1 i'.15P 
allua- 11111(1' (T 	 t 71-r .41. I 

-N----d-r 
H Hsi I'd 

AB C D 

/Tiff 36 36 21 35 128 

28 29 31 32 120 .icrf 

1:117-E0 26 28 29 29 112 

90 93 81 96 360 err 

[aTrEr 3iff 4 f'q. 	HH)  	Hc0 	6 
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mrcraem ten 	? 	NRt-ciefri 	1.> 
? 	 31-11)1+1c1I  1c1 	(M ~ 

	 =11AI 	 4 

	

6. (..) q4 1995 4 2010 	(1.1 

ciRg 	PiHkiRgi alsWi 	1Z-R 5-ci 

	

Trr—diTrq 31-1-{Ta-  liRebRict 	: 	 4 

qii 
Wi-T 

ql5i 
•13-T 

( 	7f1311 4) ( 	-1;11 4) 

1995 230 2003 90 

1996 260 2004 130 

1997 280 2005 110 

1998 320 2006 140 

1999 200 2007 120 

2000 120 2008 90 

2001 120 2009 30 

2002 100 2010 10 

(1N) 10000 3ITTIP4 	1TTfR 	4 	-14 141-717a .  

f-+--zrr ii 	it 	3TPTN 	14-4-d4 
41 -d ry 	: 	7rT 

I II III IV 

5000 1000 2000 2000 Ni  = 311T 

Si  = 25 10 15 20 

Trrf 	3-TTMLT 500 	 zITS• 

5frad -ftWIM 	 t I 	 -Sed-47411 

3TFITI4 AtItft-ff 

(i) alTiEredcb AzTaR• 	-51A:01ft4T Aidr 
(ii) t.dc-1 4-1'ftZ1-d4 	r 51Z1)7 *ZIT AICII 

6 
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7. 	TEPO 	iv-II-Wild A A 4i-A 

	 `37FW I 	 5x2=10 

3T1TER 6*r TfITR 	61-11 TAP-7R 3TPITT 3 

*Trr-d-qe 	kits941 20 t I 

(u) i 	rq 	W.-II A* tRi A Til-Tr44T 3 : 4 t, T4 A 

*Erfeff 	4)-  miNcbdi 4/7 61411 I 

(Tr) arc TfT24—df 	?rT ki 1-11-1 t, T4 t-1— 	trtrki-ur 
A 3T- 11-*IT *4-1.  r OT:F 

-1 , 11 

(Er) qriii* cbid 	 5 -Erft A ch.)     ad, t 

(-;) facg 	IR X, 25 74A A 	1 ,4)(1cri 
-—Fcrff 11011 t 	t 	cb Ne41 1 1 

511reichc11 0.5t,cTf XT 	fay 2 t I 

Zek 3U-4FM*, 	ITTai Mq 	tich I 

x2- TR. F-ITH wilfre4 Tr-rq 3TT 

I( 25%  (1) = 3.84 

Xl% (1) = 6.63 

4% (4)  = 1" 

x5% (4) = 9.49 

F5% (3, 8) = 8.83 

F1% (3, 8) = 27-48 

F5% (4, 12) = 5.9117  

<z<= P[0 
0.4772 

 2] 

P[z <
9772 

2] = 
0.  

P[O < z < 0.2] = 
0.0793 

P[O < Z < 0"8] = 
0.3106 

A2  = 0.483 

D3 -- 0 

D 4 =  2.004 
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