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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

June, 2013 

ELECTIVE COURSE : MATHEMATICS 
MTE-11 : PROBABILITY AND STATISTICS 

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) The first three moments of a distribution 	3 
about the value 2 are 1, 16 and —40 

respectively. Examine the Skewness of the 
distribution. 

(b) Find the maximum likelihood estimator for 	4 
co the parameter of the Poisson distribution 

	

C\1 	on the basis of a sample of size n. Also, find 
its variance. 

(c) If x has an exponential distribution with 	3 
parameter 0. Find the density function of 
loge  x. 

2. 	(a) 	If x—n(1.1,, o-2). Find the moment generating 
function of x— c where c is a constant. 

3 

Time : 2 hours 
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(b) Let p be the probability that a coin will fall 	5 

head in a single toss in order to test 

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

tossed 3 times and Ho  is rejected if more than 

2 heads are obtained. Find the probability 

of type I and type II errors. Also obtain the 

power of the test. 

(c) An unbiased die is rolled twice. Let Al 	2 

denote the event : odd face roll on the first 

die, A2  denote the event that total score is 

Odd. Check the independence of Al  and 

A. 

3. (a) Letf(x,y)—x+y;0<x<1,0<y<1 6 
Find (i) the correlation coefficient between 

x and y, and 

(ii) E(y/x). 

(b) Show that variance can be expressed in 	4 

terms of the mutual differences xi — x j of the 

observations i.e. 

1 n n 
S2  = 	 (x —X: )2 

2 n i=1 j=1 
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Category : 	A 	B 
Proportion : 0.87 0.09 

4. 	
(a) The joint probability distribution of x and y 	4 

is given below : 

Find (i) 	P(x =1, y = 2) 
(ii) P(x = 0, 1 s y < 3) 
(iii) P(x +y < 1) 

(iv) P(x > y) 

(b) Every clinical thermometer is classified into 

one of the four categories A, B, C and D on 

the basis of inspection and test. From the 

past experience it is known that 

thermometers produced by a certain 

manufacturer are distributed among the four 

categories in the following proportions : 

A new lot of 1336 thermometers is 

submitted by the manufacture for inspection 

and test and the following distribution of 
categories obtained : 
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Category : 	 A 	B C'D 1  
- 

No. of thermometers I 1 1188 91 47 10 
___1 Reported_ _ i____ 

At 5% level of significance test whether this 

new lot of thermometers differ from the 

previous experience. 
You may like to use the following values 

, 	7 	? 
1 7` 	--- s 	' 	=9.488, Z.,T05,,,-11 .070 ) 
k , 0.05 v-- /., 15, A  0.0 

(a)The following information about advertising 	6 

expenditures and sales of a company is 

given below : 

AdvertT-lig 	Sales 1,17-  
expmaiture (x ) 	(Rs) 

1:aklAs (Rs) 

	

Average 	 10 	 00 

17-
---!--' i 

	

ariance 	
9 I 	 i 44 

N -L.--______H 
1 Correlation Coefficient between _C and ii i; O•i 

What should be the advertising budget if the 

company wants to attain sales target of Ns. 

120 Lakhs ? 

(b) 	the police plans to enforce speed limits by 

using radar traps at 4 different locations 

within the city. The radar traps at each of 

the locations Li , L2, 1,, and 1,4  are operated 

40%, 30%, 20% and 30% of time. If a person 

who is speeding on his way to work has 
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probabilities of 0.2, 0.1, 0.5 and 0.2 

respectively of passing through these 

locations. What is the probability that the 

person will receive a speeding challan. 

6. 	
(a) Find the mean and standard deviation for 

the following data : 

(b) State Chebychev's inequality. Hence obtain 

the lower bound for P[ —1 < x < 9] if the 
E(x) and E(x2) of x are 4 and 20 respectively. 

7. 	Which of the following statements are true or 
false ? Give reasons for your answer. 	5x2=10 
(a) 	If y = a x — b, then the correlation coefficient 

between x and it does not exist and if it exists 
it is equal to zero. 

(b) For a normal distribution mean, median and 

standard deviation are all equal. 

(c) If x y then y—x assume only non posit 

values and hence E(x) fLr. E(y). 
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(d) If two unbiased dice are rolled, then the 

1 
probability of their same score being 6 is 6 . 

(e) If the random variable x follows a normal 

distribution with known mean p. and 

unknown variance 0-2  then x — 1.1 is a 

statistic but (x — [I) is not. 
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-criTA1.-11 

*-111 ch 3CITFET ch 	1 tich 

4=4 	 titalT 

, 2013 

rWW 41(ktich : TItrd 

: 	1 Rich c11 3117t 	1Ills4~h~  

FriTA" • 2 Efu-e" 37filchciL1 3 : 50 

9.17-Thcir : 70% 

V12" 

 

V kL.H.seil 7 WZT 3-1fq —d-r4 t1 Wri '-R -1I 1 # 6 TT # 

31q-f 	471 cic•ig7e 	VT&T W?-4 	1,7 37-17M-  -167 

1. 	(a) 	-k 2  	31 WIRT: 1, 	3 

16 at{ —40 f  I mini 	tri:Er 4 ftchk1d 

(b) n 31T1:117 "Sird-qt 	TAT 4di 	Imlri X cl-,1 	4 

3TRT-*--ff-R Tfirrf-aa 	•11c1 WrEA7 I 

(141.  71Id -tr--.4R I 

(c) 71-q-O• 9 -qrffi -W41c-Iic61 	t t loge  x chi 	3 

2. 	(a) zIt x—n(µ, 0-2) c x — c 

711(1 	c 	i) 3I-q7 t 

  

\3-1-10h 4hrl 3 
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(b) 
	

110  : p = 2 	Eli  : p = 4 chl 1=1-#WT 	5 

	

1 	 3 	 

	

4-11-r 	 cb1 

-erT Fr4c1 31T4 	NIFLichcif p t I 

#F-4-  c 3 ollt 	 -21-r Ho  a7-I 31Tqt-*--R 

	

fq-zif A1c11 	Zik 2 --t4 3TFT Fqc-1 	t I 

7-*--R AT 	II cl;) 1-faRg cn)  

11-qcncit 71I4 T1 	I TiftTUTT r4;1 	711c1 

(c) 1 	31-9-5-97 -Err-4 	cAR 	t.  I I-11-1 	2 

-c-711FA 	 A1 01 	T rch 	c"c1R4 	fdlITT 

3-IMF t * A2 	W.911 [=h 	fq711-  t-  I 

Al  * A2  a-)1 T617-9Iqtlr cril Air4 	 

3. 	(a) 	4-111 	•Tif(x, y)=x+y;0<x< 1,0<y<1 
	

6 

(i) x 3-117 y 	Tret4q ilurfT. * 

(ii) E(y/x) Till "f-r--A-7 I 

(b)  	fqq77 cb-1 -4uciff 	,ARHP.4) ,31--{ 	4 

xi  — xi 	tc-1 	04q1 f- Tfi 	 Fr* 

S2 	
1 

— 	
 

2 n2  i=1  
)C, -Xi  )2  

1-1  
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4. 	(a) 	x 	y chl TizfqT1  	 I 

x ___•. 

0 1 2 

0 1 1 1 
12 6 24 

1 1 1 
4 4 40 

1 1 
2 

3 
1 _ 1 _ 

120 120 

J-9fc-11-0 d I d 11if,i7 

(i) P(x =1, ij =2) 

(ii) 1)(x =0, 1 	it < 3) 

f-__z 1) 

(iv) 	> y) 

(b) 	 ldf11UI 

t -rW ci 4 iT A, B, C 310 D 

7,17 cHi 	f,hqi 7,--fr-cfr *1 	‘:31-T-F,q 

r*T:fr 1F IWftIr5!41 	fi 4!;4 94=4-f4R.-if 

TT 3T1Id  

cHi : A BCD 

0.87 0.09 0.03 0.01 aiT-Nd : 

f4ETifff F11336 24Tift?7f 	 chi 	 F1a7frlf 

3-11,11 F,71494, 	 f9-iffCifit!T(1; 

4 
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cii 	: 

241#1 

	

ch1 4(s,,q 1 : 

A BCD 

1188 91 47 10 

5% TT O-WM 7, 17 171-1.a -TuT 	rch 	t 

24Triit-atit ci 	iichoi 	3-T-Trqt 

t cpricboi 3 

3TFT f9 Trrt Irt-Ti 	: 

( 2 	 2 
)(0.05,4 	x0.05,5=11.070 ) 

5. 	(a) -cr- 	fq-Wcit 14 -U4 3-11Tf 	ci;) TFiT 	6 

(.1(-1 

faTEF -4 -u4 (x ) 

(71U T. 14) 

fq-A-  (y ) 

(7.R5 T. M 

Tf1u4 10 90 

9 144 ,HttJi 

x AT y t 	1 	Tr7:149-  qutich 0.8 tt 

z(fq t-L-trt ci-df-41-- 	T. 120 - TU t 	TEI-9' 

ft--d-9-r 

(b) raff nrd fl-z1.717 t r(-117t 	44f 	 4 

	

-Ti t .mt 	0 4 1141 t I 	Ti -RIF L1, L2, 

L5 	L4 	tsit '1,-i 40%, 30%, 20%* 30% 

T1171 	-6714 	-Rch - afcict t 	ch14-1 
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V Ai 	11:171. 	 qchir 5ETPT: 

0.2, 0.1, 0.5 3lit 0.2 t I 	1P-Icbc-11 -11c1 ct;IF-71, 

fT ate 	r cnr 	 nrcf 	 f4, qi 

\-7-Nth I 

6. 	(a) 	f9-1:9IirOcl 31TW.-14 -k (1({11ra1 3{ 4-11-1* 
	

5 

71Icf "W-Fq-  I 

C1 4 	34'CRIQ1 ql. ciltcli 

0 - 10  5 
10 - 20 10 

20 - 30 24 

30 - 40 15 

40 - 50 6 

(b) 	dch1 3TfTEIc4r 	 -4-wr -7-q)-Tr 	5 

P[ — 1 < x < 9] *I k4-1 Trf-T-49-  5119.  

qfq x chr E(x) 34 E(x2) =RT: 4 33 20 t I 

7. 	rciHrio Oct 4 4 	 rel "EfT 3177T ? 3-Tc14 

cbRur q'IrA 	V I 	
5x2=10 

(a) 	 y=a x—b tco x3117 y 	401.4 

.gcrif chi 31-f' 	61c-11 t zit 	 61cif 

"1,111 

(11) 	Lm .NR-11 4-11-q 	t 	af-W1-  3117 4-11 -Ich 

-1 4-11.-r 6)a t 
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Tx ~ ytty—x chi 4-11-1 	tfl Tfrr 	II 6114, 

F(x) 	E(y). 

(d) 1-311 \II1d1 t, 

TTTIFT •-01-;1'& 6 3Tt 	Ft 	fl{ctc11 	I 
6 

(e) k 	i 1tI Ls-311 3-Twa. 	0-2  qffr 1  

415 -crc9ch 	x 	 4faU t (14 

w ch1 	4 t 	x — p. 74fft-&u*-171 	T ti 
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