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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

A 1-.r"." 	Term-End Examination 
u 

June, 2015 

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 questions no. 1 to 6. Use of 

calculators is not allowed. 

1. (a) Express in words the following events : 
	

4 

(i) (A1  n A2) u (A1  n A3) u (A2  n A3) 

(ii) Al  n (A2  u A3  U A4) 

(iii) Ai n A2  n A3  n A4 

(iv) Ai  U A2  U A3  U A4  

(b) Differentiate between skewness and kurtosis. 
For a positively skewed distribution, the 
Pearson's coefficient of skewness is 1. If the 
standard deviation is 5, What will be the 
value of third central moment m3  ? 
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(c) Determine the constant C such that the 
function f(x) = Cx2(1 - x)6, 0 < x < 1 is a 
probability density function. 

2. (a) Given f(x, y) = x e-x (Y+1)  ; x > 0, y > O. Find 
the regression curve of Y on X and identify 
it. 

(b) Let X1  and X2 be a random sample 

of size 2 and S2  = 1  E(xi  R)2. If 

i=i 
S2 = C (Xi - X2)2, what is the value of C ? 	2 

(c) Two researchers adopted different sampling 
techniques while investigating the same 
group of students to find the number of 
students falling in different intelligence 
levels. The results are as follows : 

No. of students in each level 

Researcher Below 
Average Average Above 

Average Total 

1 86 60 54 200 

2 40 33 27 100 

Total 126 93 81 300 

At 5% level of significance, test whether 
the sampling techniques adopted by the two 
researchers are different. 

(Given : at 5% level, the values of x2  for 2 d.f. 
and 6 d.f. are 5.991 and 12.592 respectively) 	5 
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3. (a) A and B are two students of MTE-11 and 

the probabilities of their solving a problem 
1 	1 

8 
correctly are 

6  
- and - respectively. The 

probability of their making a common error 

and getting the same answer is 52-5-  . Find 

the probability that their answer is correct. 	3 

(b) For the following frequency table, obtain the 
relative frequencies and the cumulative 
frequencies of the 'more than' type. 

Distribution of 250 lamp bulbs in terms of 
life (in hours) 

Life (in hours) Frequency 

499.5 - 649.5 5 

649.5 - 799.5 20 

799.5 - 949.5 40 

949.5 - 1099.5 81 

1099.5 -1249.5 57 

1249.5 - 1399.5 34 

1399.5 - 1549.5 13 

Total 250 

Also, determine the number of bulbs having 

a life of 1249.5 hours or less. 	 3 
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(c) X is a random variable taking values 0 and 1 

with respective probabilities q and p. A 

sample X1, X2, ..., Xn  of size n is taken from 

the distribution. If r = E Xi, show that 

r + 1 	
i=i 

 

n + 1 

that the bias of the estimator tends to zero 

as n tends to infinity. 	 4 

4. (a) Consider the following probability distribution : 

X-> 
Y i 

-1 0 1 

-1 - 1 
6 

- 

0 
1 

6 
- 

1 

3 

1 - 
1 

3 
- 

Find r(X, Y). Are X and Y independent ? 

Give reason. 	 5 

(b) Suppose X and Y are independent random 

variables with the same probability density 

function f(x) = 0 e-8a; x 0 . Find the 

probability density function of Z = min (X, Y). 5 

is a biased estimator of p. Also show 

MTE-1 1 	 4 



5. (a) A single observation is to be used to test the 
null hypothesis that the mean of 
exponential population is e = 10 hours 
against the alternative that 0 10 hours. 
The null hypothesis is to be rejected if the 
observed value is less than 8 or greater 
than 12. 
(i) Find the probability of type I error. 
(ii) Find the probability of type II error 

when 0 = 2. 
(iii) Also, find the power function of the 

test. 

(b) Compute the expectation and variance of the 
random variable Y whose probability density 

1-1y1 for— 1 <y< 1 
function is f(y) = 

0, 	otherwise. 

6. (a) The means of bivariate frequency 
distributions are at (3, 4) and the 
correlation coefficient is 0.4. The line of 
regression of Y on X is parallel to the line 
Y = X. Find the two lines of regression and 
estimate the value of X when Y = 1. 

(b) A random variable X takes the values —1, 1, 

3, 5 with associated probabilities —1 —1 —1 

and —1 respectively. Find P( I X — 3 I 1). 
2 

Also, find an upper bound to this probability 

using Chebychev's inequality. 
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7. Which of the following statements are true 
and which are false ? Give a short proof or a 
counter-example for your answer. 	 10 

(a) For any two events A and B, P(A U B) 
cannot be greater than either P(A) or P(B). 

(b) Mean square deviation about any arbitrary 
value A is minimum when A is median. 

(c) If X1, X2, ..., X. be a random sample from a 
normal population with mean 0 and variance 

02, 	
)( 2 then 	 is an unbiased 

i=1 
estimator of 0. 

(d) If X follows beta distribution with 
parameters a and r3, then 1 — X is a beta 
random variable with parameters 1 — a and 
1 — 13. 

(e) If Y N(1, 4), then P(1 < Y < 10) a.  0.5. 
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YR R.  7 argWrd 1 	WI 1 g 6 	A7-e Wlf 

	 TRT ee47 / 4c-35dej TRnv ch(4.  13ryl* 

1. () 	tgo lErzTail 	icc.  «grn *tf* : 	4 

(i) (A1 fl A2) U (A1 fl A3) U (A2 (1 A3) 

(ii) Al fl (A2 U A3 U A4) 

(iii) A2 fl A3 fl A4 

(iv) A1 UA2UA3UA4 

Atrizr 	cr)Tccil 	3i-6( isitilw I 	tr4R--gi* 
41TRI 4-eq* 	fcr-zrEN tErizr Tiich 1 I zrit 
1-11-Ich fd9-F4 5 t, c qt-fiti t-41-4 airEpi m3  
Tifq 	IT 6)111? 
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(Tr) 3T-4-{ C 	 %=1-D-R r 	("R 4,0.1 

f(x) = Cx2(1 - x)6, 0 < x < 1 	mireicbdi 14-fcci 
Th-F-4 	I 

2. 	TRIT 	f(x, y) = x e-x (3'1);  x > 0, y > O. 
Y 'Wf X 1:IT ITIMPT1Tff *tr--4R 	11:n 
7-4R*r-4R 

(U) Trig W-R -% x1  AT X2 	3TPTIrf 2 

glMl 	 A rTO t 
n 

s2  = 1  E(xi  - R)2. zrR S2  = C -X2)2  
n 

t, 	C 2111-- rg.  aqrr @,Il ? 
(Tr) ' 	f$Tq 51:g 	Gm.) fa-Q-0W *=r 

Tiuzrr 	cr.A 	tr  	14-arNizil 
aT4ITErr cr.)( 	r 	 ftzfr' 

aTERT4 t i .3.4 TrftErrrgr Pi-ifZiRgd t : 

51c0-)ct) R:r.t %-arNizil 
'1(.9e1 I 

aliTra.  4 
aftEra.  

aftEra.  4 
311W 

3T-4!f 
T .̀I  -1:1 

1 86 60 54 200 
2 40 33 27 100 

126 93 81 300 3° 

5% 1112kM 	tFT titer 	 ;EIT 
31— ET4 TTf 3TERT 

 
ft 

(Siq Trzrr t -N 5% 1:?R TIT 2 3 	6t.:11(1-4 
ch)P. 	1Z-R X2 	1:TR sto-RI: 5.991 at 12.592 
t) 

2 

5 
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3. 	A 31 B, MTE-11 i Watt t 3Th 3-Ic1  

1 	 eta 	chckfr  

sto-m: 
6 

att 1  t 	1-11 	 !IC1tfl  

ctA 3 -cr- 	3-dK 3rRr 	 511 	 

525 
	I 	macho! Tff *PA'R Afsit) 

Zff( Tr-et I 
	

3 

(1:4) 	(go mittiRcn tutu 	 `14-  3.TRIW 

malit 	1TRAT 611tailtdl311K 4911 Giiimitcti 

3ffcff Atr7R I 

TR 250 Aixf cilch1C1 (14-a 4) * allITTK 

fstrist .  W• 4-dq 

clichIcl (TO 4) etifiltil 

499-5-649.5 5 

649.5 —799.5 20 

799.5 —949-5 40 

949.5 —1099.5 81 

1099.5 —1249.5 57 

1249.5 —1399.5 34 

13913.5 —1549.5 13 

250 To 

1249.5 Izit 	dti 	cpichici 

t49e11 -Tic 	I 	 3 
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(TO zrr-11 --- 	X 	> 	o 31 1 1;1a 

NiNenclir st-m: q Apt In 31TITT7 girl 

ArTqf Xi, X2, ..., Xn  i teq 	Oen Trarr t 

ZrR r= 	Xi, "al IquffR 	r + 1 
-WF 

n + 1' p  
i=1 

afittff al-r-*--e- 	zrg 

n - 0  tR aTrw-e 

541ri 	 t 

4. () 11-1 	igti MI eicbc11 4-ci  

X --> 
Y 1 -1 0 1 

-1 - 1 
6 

- 

0 
1 
6 

- 
1 
3 

1 - 1 
3 

- 

r(X, Y) Tff *rr-4R I azrr x 3f Y f4q ? 

cnikui tNRI 	 5 

1:11q 	 x 	Y ITITR 	 

AFT f(x) = 0 e-°x; x>_0 cur) 	 zrrqr- 

t I Z = min (X, Y) 	miNchcii 	ThFq 

Tic 	I 	 5 
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5. (*) rtichtu 1ifZchr4.11 	 TrITR 
41E4 e 10 	t, r TRUTur  fad ~miC4~n 

e # 10 	4A R-R 
ctK-11 t IzrR -Richkuflq tifkg-KAmi 

rift ar(41*7 et)(41 t 74ft - 14.Ta.  ifF 8A. *11 711 
12 3Tr t, -a-4 

(I) 	NchIk I 5re. 	mirtichcii  
(ii) 514)R II 	NIreichcil Ta.  tiN7 

7-4ft 0=-21 I 
(iii) 'PT trftkiur 	ugra-r ITeq 	tr-A-R I 	4 
zirqn73ct 	Y 	 uwui 14 .4) cid 
Atr-4 -DTrwr surtondi 14-Ica T—eq 14-11Cir(gd 

: 	 6 

	

1-1371, 	—1<y<1* 	 
f (y) = 

0, 	aTaPTT I 

6. (i) T  famit cIFCGRVII Weq *T ITral (3, 4) t 

Ltuliet) 0.4 t I Y 	X TR 1:11W3Flui 
	 Y = X* ti-lick t I .1.1 	Tr4-414 

	

we *11-A-R 	.74 Y= 1 	c x 
tifIchrod trAR 

X * TrA —1, 1, 3, 5 

4665 Ulreichc11(r sto-Rf: 1 1 1  A l t I 
6 6 6 	2 

P( IX — 3 I 1) Ta.  Qr7R I *-41*4 aRlirl*T 

Mti)J1 cI, 	T 1IIcbdi 	3q1t-411Ta.  

*'11-4R 5 
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(TI) 

7. (.1d 	Vlq-14 	Etre/ t 
37-(77 ? aTIT4 drik 	tr4-i 	Tifk-TFr ucrEA 7rr 

Nt-lqwui 41.4R i 	 10 

liTZTall A 3-11KB* ceR, P(A U B), 

P(A) 71T P(B) A aTRTi 	t 	 

1-ft 1 -'" 1:E•fq A * TET14k-T 1TR2F '44 id9-eq 

3litT*714 61ci 	I 	A 111raT t I 

	 X1, X2, ..., Xn,1TFuf 0 311K smtui 02  awn 

	 Trrr 	Rieu Trzrr 	TAO 

t, t 1  V X: , 0 iT 	31-45T-Td 

i=i 
31TWF 	.)111 I 

x, 511-1C1 a 3 	13 am! af1zl 	t, 

1 - x, mimm 	- a 3.11{ 1 - 13 cimi 

71-1 	K 	I 

(3') 	Y N(1, 4), 	P(1 < Y < 10) 0-5. 
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