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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
June, 2020 

MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 Hours 	 Maximum Marks : 50 

Note : (i) Question No. 7 is compulsory. 

(ii) Attempt any four questions from 
Question Nos. 1 to 6. 

(iii) Use of calculator is not allowed. 

1. (a) The data on the profits (in ? lakh) earned 
by 60 companies are as follows : 	5 

Profits No. of Companies 

Below 10 5 

10-20 12 

20-30 20 

30-40 16 

40-50 5 

50 & above 2 

Obtain the limits of the profits of the 
central 50 percent companies. 

P. T. 0. 
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(b) A person gets a construction job. The 

completion of the job in time depends on 

whether there is a strike in the company. 

There are 40% chances that there will be a 

strike. Probability that the job is completed 

on time is 30% if the strike takes place and 

70%, if it does not take place. What is the 

probability that the job will be completed 

in time ? 	 3 

(c) Let X be a random variable with p.d.f. : 2 

f(x) = Ocex; 0 > 0, x 0 

Find the moment generating function 
of X. 	 2 

2. (a) Let X be a random variable having uniform 

density over [0, 1]. Find : 	 5 

W E (IX-) 

p.d.f. of y = rx 

(iii) E (y) 

(iv) Check whether E (y) = E (-1;) or not. 

(b) A company is manufacturing two types of 

bulbs. A random sample of 50 bulbs of 
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type I and 60 bulbs of type II was taken 

and the following information was found :5 

Mean Life 	Standard 
(hrs.) 
	

Deviation (hrs.) 

Type I 
	

1300 
	

41 

Type II 
	

1280 
	

46 

Determine the 95% confidence interval for 

the difference of average life of two types of 

bulbs assuming that the distributions of 

average lives of bulbs follow normal 
distribution. [You may use Z0.025  =1.96, 

20.005 = 2.576, Z0.05  = 1.685]. 

3. (a) Four coins were tossed and number of 

heads were counted. The experiment was 

repeated 200 times and the following data 
are obtained : 6 

No. of Head Frequency 

0 5 

1 32 

2 . 	65 

3 75 

4 23 

P. T. O. 
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Test whether the data comes from a 

binomial distribution at 5% level of 

n#1,0.05 significance. [You ' may use Y 

6.2518, 40.05  =7.7107, X5,0.05 = 9.145]. 

If X is a random variable such that 

E (X) = 3 and E (X 2 ) = 13, use Chebyshev's 

inequality to determine a lower bound for 

P(-2<X< 8). 	 4 

4. (a) For the binomial population with density 

function : 

P [X = = ncx pxqn-x ; 

x = 1, 2, 	 n and q = 1 — p. 

Obtain the maximum likelihood estimator 

for p. 	 4 

(b) The joint distribution of two random 
variables X and Y is given by : 	 4 

f(x, y) = 4xyr(I2+ Y2) ; x 0, y z 0 

Check whether X and Y are independent or 

not. 

(c) If X is a Poisson variate such that : 

P (X = 2) = 9P (X = 4) + 90P (X = 6) 

then find the mean of X. 	 2 

(b) 



51 	 MTE-11 

5. (a) In a partially destroyed records, the results 

pertaining to an analysis of correlation 

data were obtained as follows : 

Variance of X = 9 

Regression equations : 

8X — 10Y + 66 = 0 

40X — 18Y = 214 

Determine : 

(i) the mean values of X and Y. 

(ii) the correlation coefficient between X 

and Y 

(iii) the standard deviation of Y. 

(b) Suppose there are two bags A and B. A 

contains 71. white and 2 black balls and B 

contains 2 white and n black balls. One of 

the two bags is selected at random and two 

balls are drawn from it without 

replacement. If both the balls drawn are 

white and the probability that the bag A 

P. T. O. 
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6 
was used to draw the ball is — , find the 

7 

value of n. 	 5 

6. (a) The first four moments about the value 4 of 

a distribution of the variable are —1.5, 

17, —30 and 108. Find out : 5 

(i) first four moments about mean 

(ii) the skewness and kurtosis 

(b) Let p be the probability that a coin will fall 

head in a single toss in order to test 

1 	 3 
Ho  : p = —2  against H1  : p = —4  . The coin 

is tossed 5 times and Ho  is rejected if more 

than 3 heads are obtained. Find the 

probability of type I and II errors. Also, 

determine the power of the test. 5 

7. - Which of the following statements are true or 

false ? Give a short proof or a counter-example 

in support of your answer : 2 each 

(i) If A and B are independent events, A and 

B will also be independent. 
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(ii) If 8 persons are seated on 8 chairs at a 

round table, the probability that two 

specified persons are sitting next to each 

other will be —
2

. 
7 

(iii) If xi , x2 , ...., xn  be a random sample from a 

normal population with mean 0 and 

n 	— variance 62, then 1 — > (xi  - 42 is an 
n • , 

unbiased estimator of cr 2  

(iv) Mean of any distribution always lies 

between median and mode. 

(v) If X has F-distribution with (n1 , n2 ) 

1 
degrees of freedom, then X — also has F- 

distributiori with (n, n2) degrees of 

freedom. 

P. T. 0. 
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thin tfuVr 
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10-20 12 

20-30 20 

30-40 16 

40-50 5 
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50 31-rdUff cad Thl• 4) 44-1q .  

stmt. --11-4R1 

(ii) i  «Ad 	fiiifur 4114 facer ti 

chlefWI T1171 -4 71 	-qM tii 

mint * fkT go-m-il 	chi 6scitel 	"Eff 

61ii(4 tr4 i #1-1149T 40% *1 W 

s1le4) , ft chiefWM t r  & 	u *elfc 

Fs 	IM 61 	n1 *, 30%* 3k 	SlIrcichcif, fffi. 

 chief 1:FM 14 TT -ern t 7:1fc 6111(4 T61 

cl *, 70% *I W4' saga) 4;W  e141 f~ 

9)14 to-14, 71 *ITT ? 	 3 

(IT) TIN cri 	X'RW : 

f(x) = 08-ex; 0 > 0,x ?. 0 

p.d.£ am( 	tech 	tl X f 641130 

Ltiorf 	 2 

P. T. O. 
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50 3frd'Vf0' 414 ft m-1-1q 	WM "A' 

ltifl TEM --IrrA-RI 

(4) kft otircrci 1 w 19417 mlflf fir -dr *1 

li4 	(-Ng TT '67T 71 -4T9' TR fqift 

chkor * ft wii:r91 	65CIIM Zif 161. 1 

65ilei Fig 	 40% *I W6' 

mIrtichif, f4i chitf ttHq 4 	filar 	eiR 

ctic.f 6)x1 *, 30%* aft Wq.  3flizi+7T, 

444 tiHer 4 to tdr qrs 61am Te 

it al *, 70% *I W6' surgetnif AzIT f 'FW 

WILE *101,1:1 T-31 6 	If ? 	 3 

(TO TIT9' cilrsi‘ 	x -Rw : 

f(x) = Ocex; 0 > 0, x 0 

p.d.f.'qTeT 	tfiiicett) V( *I X W.  aliErf 

Alen 1004 W-d.  WARI 	 2 

P. T. O. 
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2. () 	craRTRI 	x, [0, 1] ,TT faafi-u vjMiMN 

facer cikif WE tuirtroct) 	*1 Tiff 

a : 	 5 

(i) 

y 

E (y) 

(w) 	r Tfi E (y) = E (Vic) 

Wel 

(w) WE 	 mcnit 

cifit I 	50 qt-cif aT 3 Wchlt II t 60 

Gwta 	RW qiirsocb IfedcRi Rig( Trzirr at{ 

r144011.9cr koir srrca i Tit : 	5 

TIPZI A cmcnic4 iiiict) iwarid 

(sfal -4) . (Tit .4) 

1300 41 mcilit I 

1280 46 wchR II 

zff  	 Altichirt .wr 

14ife9 f 	 4e.-f *, 51 	if 514)1k * Meta 

liraf cmcnwf 	&IT{ 	eic 95% 
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aqatgar atT{M 	m-rrqqi [aim 

(Iliad ilk !-T mg dr 	(icba 	: 

Z0.025 =1-96, Z0.005  = 2.576, 

1.685]1 

20.05 = 

3. () "qR fficterl• Tor-a Trq s fici 	turf 

zrg.  siglif 200 WTi tuRrr 

fiHfclfivd aTM TrPRT 1:41‘ 	: 

r.4 T1 	*I.  Tig;:fr Mit MI tit 

5 

1 32 

2 65 

3 75 

4 23 

5% 1724--di -RR V( 'tit iii wiNlufw 

331*-4 rgiA teff 4  	ti [aTrq 

-11.1 ri Rthi tfr9Y 

X32, 0.05 =6.2518, 

x5,0.05 	9 . 145] 

Th—{ 	tuner 

2 
X4,0.05 =-7.7107, 

2 

P. T. 0. 
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(-€) qic x 	toot) 	sict)R 	f* 

E (X) = 3 3fr{ E (X 2 ) = 13 *, 	7141*4 

aRifw 	uglii 4)tcti.  P (-2 < X < 8) 

fffiR vlii0 717 	 4 

4. () 	410-1 : 

P [X - x] = n cx pxqnx-x 

X = 1, 2, ...., n aih q = - p '41-41 FgHc 

113*Z 	foR p 	aftwdg itgrraff 

4 

(1§1) 1 qii -ouch 7t X t Y 	tract tHcd 

	 itiroidd t : 
	

4 

f(x, y) = 4xyc (x2 +Y2) ; e  x > 0, y > 0 
'mod 	RfirXathYtacix zfr 9ei 

('T) NR X WW izitzifft IN 5I<t It @ f : 

P (X = 2) = 9P (X = 4) + 90P (X = 6) 

X WI 'Mar al 	2 
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5. (V) -RV 3ltr7V W ft*ri 71, We:P*Td 

4aTf*-4ti reikatiur 7:1 warrwa .  tim 

Lifting  3Tt4T f*-4 174 : 	 5 

X 	wit = 9 

14173Tz1131 t,i11ghtui : 

8X-10Y+ 66= 0 

40X -18Y= 214 

71-d "Ir-41Z 

(i) X 47 Y* -Myr Tfrff 

(ii) X Ai Y* *9' Truiraf-Ar rim 

Y *T Jima) 'ft-1M 

OE Tn.  `71 	elA A 	B €1•4 A 4 

n kitk afr{ 2 alio? TR atit 4c BIT 2 

ti 	C * n chiti 4k ti Tai 4Ft qiirtecb 

9T 741 silt aki4 	149T 3rfffizircrq t 

P. T. O. 



[14] 	 MTE-11 

2 -Ilk -tonm 741 yfc f-two1Tr*c4 TW 

ti 	+5 i t 	-seziwar, fw 4r A 1W 

ricbm:4 	fry wi 	 frngr Try, —6  t, 

n *T TIM vm 
	

5 

6. (*) 	fit 	 TIF 4 * TORT 

ITO 'R anal —1.5, 17, — 30 t 108 tl 

: 	 5 

(i) Brat * TIOAT 46(4 arr ampf 

(ii) aqi-cior afr{ chetscif 

TIN cilRAR 	p 	. 511 eichif 	T 

R-I 	 "Tt 	 art zl faff 

air{t{rr Al 	Ho  : p = —
1 	

iT{Z 
2 

p = 4 	TRIVIT 	(11 '41 i 

tictchf . 5 AR 349K11 •3110[ * atT Ho 

(m) 
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aTSTT 	wlcl1 t Tlfc 3 14 aftrw T•( 

fq7 3Tta *dr *I smut I 3 mcrat II ire 

mirictuff yII 	rI TRIVuT 	UrfaT 

	

Wff n41{I 	 5 

	

7. -Pircifigcl T2T-4 Ti 	Thi9.--4 *eiff izrsr aI 

. '0+-4 TER 311IFT t ? aTcrk zwt 4 -7w 4ftiqr 

	

duirci 't t dcmtur 	: 	TrAw 2 

(i) 1f, Aatits t-acpr licrocr ttAah B sift 

taax 	41 I 

tirc 8 cie-f Phi "RW 111 . 14-1' IR 8, #4 

t 	mirtmor 	rakla ciPtcr 

* wig ta t, 	11 4 1h 

zftx1, Via( 0 3112 mi-Kur 0 2 

ITZIPZ 	coqi 	RW 

P. T. 0. 
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x)2 a2 

MTE-11 	 3,750 
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