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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

June, 2012 

ELECTIVE COURSE : MATHEMATICS 
MTE-11 : PROBABILITY AND STATISTICS 

Time : 2-hours 	 Maximum Marks :- 50 

Nate : Question No. 7 is compulsory. Answer any four 

questions from question no. 1 to 6. Calculators are not 

allowed. 

1. 	(a) Explain the different methods of data 	3 

collection with suitable examples. 

(b) For the probability density function 	4 

f(x)=Ke- 	-e-  ax) ; x;0 

find K, Fx(x) and P(X > 1). 

(c) Defects in a particular kind of metal sheet 	3 

occur at an average rate of one per 
100 sq. mtr. Find the probability of two or 
more defects in a sheet of size 5 x 8 sq. mtr. 
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2. (a) Consider the following probability 5 

distribution. 

'—'• 0 1 2 

0 0.1 0.2 0.1 
1 0.2 0.3 0.1 

Calculate E(X), V(Y) and correlation 

coefficient of X and Y. 

(b) Let (X, Y) has the joint density function 	5 

f(x, y) =e-Y; 0 <x < y< 00. 

Find the marginal distribution of X. Also 

calculate : 

(i) f(Y X =x) 

(ii) E(Y I X = x) 

(iii) Check the independence of X and Y. 

3. 	(a) Given the frequency function 	 3 

1 
f(x, 0) = —

e ; 
0 x 5_ 0. 

It is desired to test the hypothesis Ho  : 0 =1 
against H1  : 0 =2 by means of a single 

observed value of x. What would be level 

of significance if the interval 1 	x 5_ 1.5 is 

the critical region ? Also find the power of 

the test. 
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(b) A lot contains 50 defective and 50 	3 
nondefective bulbs. Two bulbs are drawn 

at random one at time, with replacement. 

The events A, B and C are defined as : 

A : The first bulb is defective 

B : The second bulb is non defective. 

C : The two bulbs are both defective or both 

non defective. 

Determine whether A, B and C are 

independent. 

(c) The mean of two samples of sizes 50 and 	4 

100 respectively are 54.1 and 50.3 and the 

standard deviations are 8 and 7. Obtain the 

mean and standard deviation by combining 

the two samples. 

4. 	(a) Let X1, X2, 	 Xn  be a random sample from 	3 
a distribution having finite mean o, and 

variance o2. Show that 

T(X1, X2, 
2  

iXi is 
Xn)  n(n + 1) i 

unbiased for R. 

(b) An income tax officer randomly selects 
	3 

5 returns from among 12 returns of which 

6 contain illegitimate deductions. Find the 

probability that the income tax official will 

catch 3 income tax-returns with illegitimate 

deductions. 
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(c) If a random variable U has t-distribution 	4 
with n degrees of freedom, show that 

Var(U) =  n  ; n >.2 
n — 2 

5. 	(a) A bird watcher sitting in a park has spotted 

a number of birds belonging to 6 categories. 

The exact distribution is given below in the 
table. 

Category : 1 2 3 4 5 6 
Frequency : 6 7 13 17 6 5 

Test at 5% level of significance whether or 

not the data is compatible with the 

assumption that this particular park is 

visited by birds belonging to six categories 

in the proportion. 1 : 1 : 2 : 3 : 1 : 1. 

(You may like to use the following values : 

2 	 2 X5, 0.05  =11.07 , 2  0.05=9.488 x6, 0.05 =12'591' 

(b) Find the most likely price in Mumbai 

corresponding to Rs. 70 at Kolkata from the 

following : 

Kolkata Mumbai 
Average Price Rs. 65 Rs. 67 

Standard deviation Rs. 2.5 Rs. 3.5 

Correlation coefficient between the price of 

commodities in two cities is 0.8. 
(c) Derive the relation between central 

moments and moments about any point A. 

4 

3 

3 
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6. 	(a) Let X1, X2, 	 Xn  be a random sample from 	4 

N(u,, a2). Obtain a confidence interval for 
when o-2  is known. Use a-level of 

significance. 
(b) Eighteen unbiased dice are roled. What is 	3 

the probability that each of the six faces 
occur thrice ? 

(c) Let X have the probability density function 	3 

f(x)=xe-x ; x > 0. 
Find the moment generating function of X 
if it exists. Also find mean and variance of 

X. 

	

7. 	Which of the following statements are true or 

false ? Give reasons for your answer. 	5x2=10 

(a) A consistent estimator for 0 is always 
unbiased. 

(b) There is no difference between correlation 
coefficient and regression coefficients. 

(c) For two random variables X and Y. 
E(X + Y) = E(X) + E(Y) + Cov(X, Y), 
and E(XY) = E(X).E(Y) 

(d) The proportion of tails in 1000 tosses of a 
coin is a discrete variable. 

(e) If X is a random variable with mean p, and 
finite variance o2, then for every E > 0. 

2 Q 
P[1X-45-€1- —ET. 
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RTLE-14.-n 

ti-111ch 3qTrET chi 014 

trftatr 

T4, 2012 

W LI I ckt1 St) 4.1 : TOM 

TiAl. -11 : 511 	 ath t41 	 

: 2 jud 	 37rE/W-drf afw : 50 

V)E- 	‘tHsell 7 ch(-ti oit70 ti3737. I 6 UW 4 th 	Wir 

301 71r 7.1 4,C135C7d( 	Medi/ ch(•.? 	r 767 

1. 	(a) 31-{*-31 .A. -T*-NU 4)(4 	f5-fiT9 fqfttql 	3 

TIM oewsii TIC-A7 

(b) 4701 1;19e 410 	 : 	 4 

f(x) = Ke ax(1 -e-ax) ; X ?- 0 

rM~ K,FX(x)3P(X > 1) Tff 

(c) 11-) -r-471-E{ 	 -4 aft-di 	3 

looqrf iildt Ti wi sild( lurr egue:t alai t 	1, 

5 x 8 	lig( t TIT t aTfliw trntitlr 

ITITT Ala 	Nireicht-11 Tff .1177 I 
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2. 	(a) 	(5cf 511r4cbc-11 o1d-1 	rniZTR : 
	 5 

0 
4 

1 2 

0 0.1 0.2 0.1 

1 0.2 0.3 0.1 

E(X), V(Y) 3-th X 3t Y .W11:1-61:11 14T IFITt iid

I 

(b) 	-1:117 (1 	(X, Y) .WT 	 Lho -I 	5 

14-1 	 t I 

f(x, y)= e-Y ; 0 < x < y <co. 

X 	d40-cf 	gi ld -1.F-4R I 

(i) f(Y I X =x) 

(ii) E(Y I X =x) 9 	Wlf--7 

(iii) X AT Y 	 

3. 	(a) 	7W es4lt4-G11011boi 	 3 

1 
f(x, 0) = -0  ; 0 5_ x 	. 

TI71T t 4 	f (T.-ciffT Ho  : 0 =1 WI IftVITT 

Lift:WI-II 	: 0=2t fq--4x* rzt.) .4fOu -rrN 

,31 t,N7a t I qiq 34T-r.@ 

x 1.5 	-) Tift 	1:11147T 

4zrr 61,1( ? 	kirra-r 
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(b) R'w Old 4 50 Wq 3317 50 cs 	I 7i 	3 

wig 4 lr fat-Titri*TITel qlq.cratif 	s3  i a 

	

I isr-e-iT A, B ath Cuctot - ft 	: 

A : 	A---41714 t I 

B : 	(314) t I 

C: q)-11 tsic-sf (via( t zil 	 csict) t I 

4rtchrrla 	"rW A, B 3TIT C tang t 711 	I 

	

(c) 't 50 47100 31T-*7 cilrl 3ft.pit 1:Fral ShHqr: 	4 

54.1 311 50.3 t 	 sh4-1k1: 8 AT 

7t I 	1-ii -gr--d-ofT Tyr dial 	f4-4-07 

4. 	(a) TEN 	RTR f* X1, X2, 	; Xn  l trtfl:M.  
p., * 1;11--RuT cr2  cirri( iiiiTroct) TAO* I -`41f-iA 

(b)  

f" ii T(X1, X2, 	, X„) 	2  , 	iXi 
- 	n(n + 1) i =1 

ii 

p, 	areiriff tl 

1 F*7 alfir+Td 12 faaiuii (returns) r\i-N4 3 

A64thwrit cOrigit4A5f4-41t givveir 

Vial tl 	Actor fw 3TTEF*7 aftrwrft 3 

lt{Wre chdirclqi 1101 Natua 4.4)§01 t, 

*Mr-471 

(c) zrfq 	n 	ctrre cirri( q1iivre.94) 	U 	4 

t-4-efftt-T4-erf-* Var(U) - 	n  ;n>2 tRITI n - 2 
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5. 	(a) 	.) cipr 	A-31 ,sh ~4- 6l of -it 	4 

4(5,-4r 	t I 	:1-rT-it 

Trqr ti 

1 2 3 4 5 6 rcl-ft 

6 7 13 17 6 5 01R+-slim 

5% TI121M71 	t-i.akTur 	rch 	311 

4-1H-1c11 	 -44 	 6 3f(TM -14 

3-17M 1 : 1 : 2 : 3 : 1 : 1 t, 	3-1-1-€cr t Tin .-1 • 1 

[3Tici F-14-1 	-q-trr 	t 

2 	 2 	 2 
x5, 0 05 =11.07 , x4  0 05=9.488 , 	0 05 =12.59 ] 

(b) 	 3-Tr*3) oh Q1 eh Id I 4 T. 70t 

3fq*---d14 	11- 1 

IT* c4(-1,4-dir 

65 67 im-tz{ Fi 

2.5 3.5 4-11-Ich 	crci0•1 

	 7r0 TIPTIt 	1=t- 

ljuTfT 0.01 

(c) f-*7ft -Fq-  A 	31-Pluit 3 	r3TrEFI 

-14 	 1. 

6. 	(a) 14T9 	 rah X1, X2, 	 Xn, N(.L, a2 ) fTTF 	4 

Trzrr YI  zrrsr- 	vf-d-q-0 	 1.) 

rcwicit 	71to 	 0-2  711d t I 

a-Trr219I-r 

3 

3 
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(b) 18 arifiria.  414 414) ,311 t I la%-.51-A-W tirq 	3 

t 	31T4 	MIRIchcIf 	..tr-qR I 

(c) HI-1(-11F1 	 fT x -WE 54I gchcIf . ..1-1cof 4101 f tl 

f(x) = xe 	; x > 0. 

X 'WI3-TPlaNTW 4)(1-f 	 t-11(-1 	3 

x 	Trraf aft-{ 4-11-ich f rTi 	qiicr 

7. 	11-1 rrirtgcf •21--11 	 TrFr zIT arfrgr t 

3-T1T4 apt 	*101 q1r3N I 
	 5x2=10 

(a) 0t-01 	Icf 3TTW-0-W 7* 31-9f 91-9-ff  	 t 1 

(b) 113Tri 3117 -1111NzfuT TTI'W --11 

	 Olaf tl 

(c) 1151;6* -TX ,311TYtrri 

E(X + Y) = E(X) + E(Y) + Coy (X, Y), 

3117E(XY)=E(X). E(Y) 	 t1 

(d) Lkc  ft-4k 	1000 	30T-A• 11 3117f 1 

3111-dff 	t I 

(e) 	x  	 t 1=7z1-*1 Tiral µ 3117 

tiftrti-ti m.wuf 02  t 	E >o 	FC1 

2 
P[IX- 1.11:5_e] 	II 1 
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