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Lc) 	BACHELOR'S DEGREE PROGRAMME 

r-- 	 Term-End Examination 

(77 	 December, 2012 

ELECTIVE COURSE : MATHEMATICS 
MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 hours 	 Maximum Marks : 50 

Weightage : 70% 

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

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

allowed. 

1. 	(a) For a distribution mean is 10, variance is 16, 	5 
b1  is 1 and b2 = 4. Obtain the first four 

moments about origin. 

(b) Let X1, X2,...., Xn  be a random sample from 	5 
the density function 

1- 
f (x, 0)= 

0 
— e 

x 
>0, x >0 

n  show that X = — 1 	X. is unbiased for 0 
i= 

02 
and var (x) = 	. Check whether var (5-) 

n 

attains the Cramer Rao lower bound. 
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2. 	(a) Let X and Y be discrete random variables 	6 
with jointly probability function. 

1 
f (x, y)= 4  at (x, y)-= ( -3, — 5), (-1, — 1) 

(1, 1) and (3, 5) compute E(X), E(Y), E(XY), 

var (X), correlation coefficient between 

X and Y. Check whether X and Y are 
independent ? 

(b) Let X — N (1, 4), p, is unknown. Test is 	4 
H0:11.= —1 against il=1 based on a sample 

of size 10 from this population, use the 
critical region x1  + 2x2  + 3x3  + — — + 
10% 0. What is the size of the test ? What 
is the power of the test ? 

3. 	(a) 	If xi, i = 1, 2, 3 are three uncorrelated 	4 
variables each having the same standard 

deviation. Obtain the correlation coefficient 
between (X1  + X2) and (X2  + X3). 

(b) Out of 8000 graduates in a town 800 are 	6 
females, out of 1600 graduate employees 

1480 are males. At 5% level of significance 

test if any distinction is made in 

appointment on the basis of gender. You 

may like to use the following values 

4.05  (1 di) = 3.841, 405  (2 d.f) = 5.991, 

4.05  (3 d.f)= 7.815 
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4. 	(a) Suppose that a door way being constructed 	5 
is to be used by a class of people whose 
heights are normally distributed with mean 
70 inches and standard deviation 3 inches. 
Find the height of the doorway so that not 
more than 25% of the people bump their 
heads ? If the height of the doorway is fixed 
at 76 inches, how many persons out of 5000 
are expected to bump their heads ? (Given 
P (Z 	2) = .9772, P (Z <-1) = 0.6834). 

	

(b) The two lines of regression are given by 	5 
2X + 3Y — 8 = 0, X + 2Y — 5 = 0. Find 
(i) Which is the line of regression of 

X on Y ? 
(ii) The coefficient of correlation between 

X and Y. 
(iii) E (X/Y = 1). 
(iv) Means of X and Y 

5. 	(a) Suppose there are two bags A and B. A 	5 
contains n 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 

6 
was used to draw the ball is —

7 , find the 

value of n. 
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(b) Let Xi, i =1,2,..,n be a random sample from 	5 

f (x) Xe xx ; x > 0. Find the p.d.f. of 2 Xn X 

— 	n  
where X = 1 — 	Xi  and identify the 

n 

distribution. 

6. 	(a) Let the joint density function of (X, Y) be 	3 

x + y 0 < x < 1 
given by f (x, y) — 	3  , 0  < y  < 2  check 

whether X and Y are independent or not. 

(b) If X is a Poisson variate such that 	4 

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

Find (i) 	the means of X, 

(ii) 	the coefficient of skewness. 

(c) Let X1, X2, ...., Xr1  be a random sample from 	3 

a distribution having finite mean p, and finite 

variance 0-2  show that 

2  
T 	X2, .... Xn) = n (n+ 1) ll=  i Xi is  i   

unbiased for 
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7. 	Which of the following statements are true or 

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

(a) The correlation coefficient between 

X and Y for n = 2 is zero where (X, Y) is 

(5.4, 6) and (10.8, 6) 

(b) Size of the critical region is same as the level 

of significance. 

(c) If Xi, i =1, 2, 	, n is a random sample from 

2 
N 	1). Then 	(Xi 

	
also follows 

i=i 

normal distribution. 

(d) The sum of two independent geometric 

variates with same parameter follows hyper-

geometric distribution. 

(e) P (B1A) < P (B). P (A n B). 
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1. 	(a) 	Bch 	.111 2T  10, 5IkikuI16, b1=1 tb2 =4 	5 

to if t•Trr4v 7-0 -qR 3TrEpf 	I 

(b) 	1 (-Nit x1, X2,...., Xn 	(Aci 	gcbc-11 

Nica Lho-r c Tirrt fo-zrt 	gifi=och 	5 

31-d-q-t 

f (x, 0)=
1 
 e 0 , > 0, x > 0 	fch 

_ 	xi  

n i=1  
e 	ro7 	f, 3.fh 

02  
var (R) = 	f I s311-r4 	var (x) t117 

n 

Trq 1-14-1 trftq-AT ich 70-di t 
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2. (a) Hyr Q41F,R rob 3T iiqr-Gochi x 3-tiT Y 1-)1 
	

6 

F-1 4-11C-Irt_qd t-  I 

1. 

f (x, 	4 (x,  Y) = ( 3,  — 5),  ( I,  — 

(1, 1) * (3, 5) 

E(X), E(Y), E(XY), var (X) 3-ti{ X aft{ Y 

11-crf-  Tim --1-f-A7 	 rch x3 	I~,& 

Y 	 I 

(b) 	X — N 	4), 	3-1-Jra t-  I ,4tUtif 
	

4 

Ho  : µ= — 1 f 	µ =1 

3-1-14T14 	10 	aft 7 

xi  + 2x2  + 3x3  + — — + 10x10  ?- 0 t I 1:1--4WIT 

	 3TriTrcr 711c-1 

3. (a) 	zit xi, i =1, 2, 3 	11*  	d1 	i 	4 

31Trur--4N-ff zl t c (xi  +x2) 3117 (x2  + x3) 

	 7-rfT 	I 

(b) -crT 717 -4 8000 	800 1,1t--01 	* 	6 

1600 Hid* m4-1-curo-i -4 -4 1480 	t' I 5% 

tr\-17 	.N1 -F9-?fr-*T 614 

TIT 	 f-*-74-r ,N1 	I (3-Trcr 

Trrt cbr 

z'02 05  (1 d.f)= 3.841, 4.05  (2 d.f) = 5.991, 

4.05  (3 d.f)= 7.815 
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4. 	(a) 	4-111 c-111,1 	fay f9f47  	-u2 	-51-zi'm 	5 

f*-4 \3-114 of 	 c4) 	Titz1 70 

4-11-1ch 11 iri-13 

ct 	71id 	 14) 25% A afq--  

oqra-c141 	 z-*-Tr-4I Trfq 	ail 

-c11 . 76t-d150000,11-4c1q14 -A -f-*--d-40q 

-41-uz A dci,(141 

(f 4T 4 i L11 t : P (Z 	2)=.9772, 

P (Z1) = 0.6834). 

	

(b) 	-1 4-11.57FT -T§fT 2X + 3Y — 8 = 0 * 	 5 

X + 2Y — 5 = tl gild 	s fay 

(i) 	A Off Tft x 	Y k-1 41131-zruCtur t? 

	

X 3-tit Y   ThiTfT 

(iii) E (X/Y =1). 

(iv) X at Y TITuf 1 

	

5. 	(a) 	4-11-r (-111',31Ri=t)A3A-TBt c 	I A -4 ri Trk-q 	5 

*2 .-71*13.42TI-c*nr - +Rt1 

q.) -1). 	-) O-m qtq-c-c9,-11 Tit ,rticit t 

	

fq-9-r fq-T-P-Trciff   t 

zifq 	r-ichtol 4141 ;1* T4-.q t 

fm 	A -44 f-ta,t(41 	 t 6 t n 

HI-1 .11c1 	I 
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(b) 	H11 	 rob Xi, i=1, 2, .., n 	 5 

Vfd0 t   f (x)=- Xe-xx ; x > 0. 

2 xn5Z cht SI I Iqcbc-11 X1.1c-c{ 410-f 

— Ix;  t 	 4TT ,A ii 
n i=1 

6. 	(a) 	H11 ror,i7 rob (X, Y) chi -T-f-qr 	lc-of 	c 	3 

14-irrirod I f (x, y) — 
3 ' 0 < y < 2 

ra, X 3.1'YT Y 	le I 

(b) Tff-  X 	7:4 TTT1 	'3TT t ft 	4 

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

	 71Id 

(i) x chi Tr-N4 

(ii) "gig-17g 711IfT,-  

(c) 	 xi, X2, ...., X.1  -crf-TrTm itv4 [1, afR 	3 

-P-R-cri 62 -41- 	c•-I-zrr Trm 7T.  

11,  

2 
3--fivicf T (X1, X2, •••• Xn)= n (n+ 1) i= i Xi f 

x  +y 0 < x <1 
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7. 	f -11-1 tAci -474 - 19- AT21-9- TrF:r -zr[3 -ti 3 
,T14 	chRui q'IrA 	 I 	 5x2=10 

(a) n=-- 2 	x 3&Yrk -q-Tq 	 rq-4 

t 	(X, Y), (5.4, 6) at (10.8, 6) t I 

(b) 3-111717 AT TIP-47T 	 

*I 

(c) zlfq Xi, i =1, 2, 	n, N(µ1) 	fffzET 41qt -cr 

glq '641  rf-dq7f 	IN 	
2 	 

X) 1.11.  IR-111-1H4 
i=1 

6)+1H 

(d) qlq 	chi 

4e.-1 T7R 	adi t 
(e) P (BIA) < P (B). P (An B). 
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