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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

June, 2011 

ELECTIVE COURSE : MATHEMATICS 
MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 hours 
	 Maximum Marks : 50 

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

questions from questions No. 1 to 6. Calculators are not 

allowed. 

1. 	(a) 	In a frequency distribution, the coefficient 	3 
of skewness based on quartiles is 0.6. If the 
sum of lower and upper quartile is 100 and 
median is 38. Find the value of upper and 
lower quartiles. 

(b) Let,/ (x, 0) = 
1 

; 0 	x 	0 	 4 

For testing the Ho  : 0=1 against 0 =2 by 
means of a single observed value of x, find 
the size of type I and type II errors if the 
critical region is 1 _<_ x 5_ 1.5. Also obtain 
the power of the test. 

(c) Let x is a random variable with p.d.f 	3 

f (x)= —2 ; 
0 < x < 2 

Find the density function of y =4 -- 3 
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2. (a) The two lines of regression y on x and x on 	5 
y in a bivariate distribution are x + 9y = 7 

49 
and y +4x = —

3 
respectively. 

Find (i) coefficient of correlation (ii) mean 
of x and y. (iii) ratio of variance of x to that 
of variance of y (iv) Estimate x when y =10. 

	

(b) The local authorities in a certain city install 	5 
1000 electric lamps in the streets of a city. 
If these lamps have an average life of 100 
burning hours with standard deviation of 
20 hours, assuming normality, what 
number of lamps might be expected to fail 
(i) in the first 80 burning hours. (ii) between 
80 and 120 burning hours. After what 
period of burning hours would you expect 
that 10% of the lamps would fail ? 

[You may like to use the following values : 
(l)(1) = 0.8413, (1)(1.28) = 0.9, (1)(1.3) = 0.9032] 

3. (a) In 2009, there will be 3 candidates for the 
	5 

post of principle - A, B and C - whose 
chances of getting appointment are in the 
proportion 4 : 2 : 3 respectively. The 
probability that A if selected would 
introduce co-education in the college is 0.3. 
The probabilities of B and C doing the same 
are 0.5 and 0.8. 

(i) What is the probability that there 
will be co-education in the college in 
2010 ? 
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(ii) 	If there is a co education in the college 

in 2010, what is the probability that 

C is the principal. 

7•4 
cc 

(b) Find the maximum likelihood estimator for 	5 
the parameter a of the population having 

2 
density function f (x) = Ta  (a — x) ; 0 < x < a 

for a sample of unit size. Is this estimator 

obtained unbiased ? Justify your answer. 

4. 	(a) Let x and y be jointly discrete random 	5 
variables with probability function. 

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

(1, 1) and (3, 5) 

Compute E (x), E (y), E (x v) and E (x/y). 

Check whether x and y are independent or 

not. Justify. 

(b) The mean of two samples of sizes 50 and 	5 
100 are 54.1 and 50.3 and the standard 

deviations are 8 and 7. Obtain the mean 

and standard deviation of the sample of size 

150 by combining the above two samples. 
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5. (a) Let x have the p.d.ff (x) = 2
1

3 
 , 	 5 

Find the actual probability 

3 
p (lx — 11, > 2o) 

where p, and o- are the mean and standard 

deviation of x. Also compare it with the 

upper bound obtained by chebychev's 

inequality. 

(b) Let x and y be two independent random 	5 

variables such that ; 

p (x r) = p (y =- r) qrp ; r = 0, 1, 2, 	 

Find the m.g.f. of (x +y) and hence or 

otherwise find the distribution of x + y. 

6. (a) An urn contains 4 tickets marked with the 	4 

numbers 112, 121, 211 and 222. One ticket 

is drawn at random. Let Ai be the event 

that ith digit of the number drawn is 1 

(i =1, 2, 3) check whether the events A1, A2  

and A3  are mutually independent or not, 

Justify. 

(b) A gas company has determined from the 	6 

past experience that at the end of winter, 

80% of its accounts are fully paid, 10% are 

one month in arrears, 6% are 2 months in 
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arrears and 4% are more than 2 months in 

arrears. At the end of this winter, the 

company checked a random sample of 400 

of its accounts finding 287 to be fully paid, 

49 to be one month in arrears, 30 to be 2 

months in arrears and 34 to be more than 2 

months in arrears. At 5% level of 

significance test the hypothesis that the 

pattern of previous years is still being 

followed in this winter ? (You may like to 

use the following values : X23  ,.05 =7.815 

2 	 2 
X4 , .05 =9.488 X12 , 0.05 =5.991) 

7. 	Which of the following statements are true or 10 
false ? Give reasons for your answer. 

(a) The correlation coefficient between x and y 

is 0.85 then the correlation coefficient 

x y 0.85 
between —

2 
and — is 

2 	2 • 

(b) Beta distribution with parameters a and 0 

reduces to uniform distribution in (0, 1) if 

a=1 and 13=1. 

(c) If P (A) = P (B) = 1 then 

P (A u B) =P (A n B) =1. 
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(d) If all the observations on a variable x are 
equal then Range, Mean deviation about 
mode and standard deviation are all equal 
to zero. 

(e) Size of the critical region is same as the level 
of significance. 
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41ckqs1.0-1 : 

r. ..-11 : 54114chd1 3 fli 	 

Frezir : 2 	 arigWali 3.1.W 50 

71\F : 	7 31f7drei i Trt1-  1 46 4* 	WTT777 

3-7Tri - 	t 

1. 	(a)f"*"-Tft 011(c4101 a-9 14, -q-124-4 ITT 3-TR-TTFTff (1b1141 	3 

-a-uri 0.6 t I 7fqi 	at{ 7crft.  

t 3-11( 1-107:1WI 38 *, 	3c1ft 3fR F-14-1 

=400 1-11-1 

1 
(b) 	4-11-1 RIFTI 	 rob f (x, 	= -0- ; 0 s x 	0t x 	4 

3T c tkiis HI-f I:UW(4 Ho  0 = 1 7f-d-t71-  

0 = 2 	1.1.7 'TT4 	51011 I( 13k 31WIT II 

fiE4f c1;1 3171P4 

1 	x 	1.5 t I TrT2T 71, 
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(c) 	ci 	•TR f p.d.f. f (x)= 2; 0 < x < 2 t 	3 

TIM x &ch ql1 	t I y= 4- X3  .TT 

4c1- gild tr77 

2. 	(a) Bch fg7T 	 xi:17y atyl:RXWAt t-14-11WIT 	5 

Wg: X + 9y = 7 3t17 y+ 4x = —439  	 IT 	t 

quo 'Wlf--41 

(i) 	 ljurfW 

x 3R y lira{ 

(iii) x 	.tT y 	mt-Rui 	3-7111Tff 

(iv) x TT 3lTW79; \lici y=10 t 

(b) f*-131-7T6T 	T- TT91-zt YIRT*717 .37:T 	5 

71---0 '17 1000 f4 qc-si onaR I qk 

.q-kt .tT 3117ff 	.tT7, 20'Eft tHI-tch 

.T-T, 100 q ,-T 	t 	- 14il-qC11 t cbC-1-1-11 

31 11-11-°-411 --{4 V, ft -Aaca (i) -51211:1 80 

to-4 0(1,4 ,41(r) ? (ii) 80 *120 q-1  

(.5 	? 

1st-a~~-i i qiq 3Tirr 	3TRiTT chk 

10% qc,s4 (go4 	 

[377 	'tT 3F1)7T 	T 	: 
ci) (1)=0.8413, (1). (1.28)=0.9, .4) (1.3)=0.9032] 
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3. (a) 	2009 14, 	 -fff 3 ";1- TTt A, B 
	5 

C 6).4 f --9-k F-iqTT 	71.71)7 st).‘M: 

4: 2: 3 t 37E1714 t I   fah A 7-1, f 

Al4 1:17 TI-7 4,-i-NR-fr opok 	 B 

C gRf Tft fT7 	 ct)1 51lricht116, 1;FRT: 0.5 

*0.8 tl 

(i) 	15Ilfqgndl 	cb 	 2010 

7:17tur opkt qrcrt ? 

irc 2010 14, *(-i 1,1c ,Fr 	Tr-e-mn t, ci 

7:1-T1    14) c 	 ? 

2 
(b) 	 779*f (x) = -Tez  (a- x) ; 0 < x < a 	5 

TITIfl 'TT 1-cici a t 	3-17171. 	r=4-) 
'CrEd7i 31fq-*714745.irr77 	W-A7 
cf-q 	71-7*-R -51-7i 	 ? 31-74 

-'r77 

4. 	(a) 	4-11-I (411,51Q, oh x 	y TiVeFf f-17?( giSrr:Och -7{ 
	

5 

f11 	4,01 

(x, y) = (-3, -5), (-1, 1), (1, 1) AT (3, 5) TR 

P (x, 	741  t 

E (x), E (y), E (x 	3-t-{ E (x y) 

-4-r--47 	 Pt A' 3ty. 	 •"0 I 

67R 	3-irqM "4# qr311, 
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(b) 50 AT 100 737A 	7f-d-q711*TiTuji 9bHql: 	5  

54.1 *50.3t'U2TT 	41114) 	9114-1q1: 8 

AT 7 t I Tff 	Tifd-q711   3iNTE1 

150 "d"rc 	*1:3ru:f 3 T 4-11-Ich Fc41(1-1 lIc1 

-1-r--A-7 

5. (a) 	1-(1.1 	x 1 p.d.f. 	 5 

f (x)— 	; — 	< x < 	t 

3 
slIRc4 	al p (1x — I > —

2 
(3-) f1c1 •TrI77, -1 t p, 

AT 0- -71-71: x 	SIT 	3 T 4-11'1 ch 	I Tim 

t, 	qo-ir 	,1-4-Ichl N -5111 31-Tft 

trfc4q --1-r77 

(b) 	-u- ci \YR 1cb x 3  T y 	.k-c4d>1 q11 	5 

7WIT t rch ; 

p (x = r) 	(y = r) cirp ; r = 0, 1, 2, 	 t.  I 

(x 	chi m.g.f. 7111 	 .4 	-4 3-72,F4T 

3TP;i2,17 x +y 

6. (a) 	-) 	 ITT 112, 121, 211 

afFT 222 3-if-*7 	I T{:1-4 	 i1 	9=h 

t,4 	-tchioi 311c11 t,  1 1:117 iii 	 Pb Ai 

	-TT1 4i 	r i 	3 	1ti 
(i =1, 2, 3) ,TIT-ci 	 hid.-111" Al, A2  AT 

A3 1-1.“-Lit 	t 741 	I AF-4:f q-11 -\7R I 

4 
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(b) -4711 	tcrt 3-174 	3-1T-1-4 	MITT 'ER 	6 

fWzII 	TIN-4f 	80% Tgi--d 

-Ttri 91-779. -77 ni 7rm.  t 10% 1--gr-41 	7",-  

a-;) 	.41,1,41 -ritr 	 t 6% -4 2 Trft4 

oichNI 7TFT 	 % 72,TT 4% 14 2 3-TN-T 

Trfw 	 ••9 Trr-toti 3-t14, tcrt 

3714 400 	-crT qii-Tr6ch -511 i0 

	 3.117 7414 1771T Rh 287 7graf 	 171717 t 

	t, 49 711-d'f ITT `ct 	T Gici1V-11 t, 30142 

7-6-1-  .1;1 	 Trt 	34142 74 31-fq--1:1-t-4 

.1;1 	 Trt t 	 5% tit 

7.1tVoT cif77 	TrN-T4 1-fr 

fu 	-a-Erl 	-TT 31-11TM -4-zfr 	-TM t I 

(3-TFT 	 Hvii 	•971)-7 oh( 

X3  ,.05 = 7.815 X4  ,,05 = 9.488 

x12,0.05 = 5.991) 

7. 	-14-1 (51 14 tf 09---*1 T49 -ico-T 47 '09 *f Tqi 10 

31T{7f t? 311:1-4 671). 	 I 

(a) 	 x 	y 	Tyrri 0.85 t, d).  

x y 	 . 0.85 	 
—
2 

417 —
2 	

q17-a 4:-15-1.criq TrET-1) 
2 

Oa 
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(b) 51ITd 1 a att 13 t TfT2T tal mid.-1 (0, 1) 14 - Mi4-11.1 

*Eff 	 \ 31Ic1I t \1 a = at [3 =1 t I 

(c) 7:ft P (A) = P (B) = 1 t, 

P(AuB)=P(AnB)=-1t1 

(d) 'zifq fTTft 	TR Tr* tr-TuT GRIGR t, 	71-r-MT, 

q§(1,4) 	trft-d.  Trruq rcl -c1c1-1 3 t -4717-1- 	1111c1h-t 

TIA 	Adel t 

(e) Trr- a 	61cir t 
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