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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination, 
December 2019 

Elective Course : MATHEMATICS 
MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 Hours] 	 [Maximum Marks : 50 
(Weightage : 70%) 

Note : (i) Question No. 7 is Compulsory. 
(ii) Answer any four questions from the Question 

No. 1 to 6. 
(iii) Use of calculators is not allowed. 

1. a) In a factory of 3000 employees, 5% of employees 
work for less than 3 hours, 580 work from 3 to 4 
hours, 30% work from 4 to 5 hours, 500 work from 
5 to 6 hours, 20% work from 6 to 7 hours and the 
rest of the employees work 7 or more hours. What 
is the median hours of work. 4 

b) In four tosses of a coin, let X be the number of heads. 
Tabulate the 16 possible outcomes with the 
corresponding values of X. Determine the 6 
i) Probability distribution of X 
ii) Mean and Variance of X. 

2. a) A manufacturing firm produces pipes in two plants 
I and II with daily production of 1500 and 2000 pipes, 
respectively. The fraction of defective pipes 
produced by two plants I and II are 0.006 and 
0.008, respectively. If a pipe selected at random from 
that day's production is found to be defective, what 
is the chance that it has come from plant I? 4 
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b) The following table gives indices of industrial 
production and registered unemployed. 

Year 2008 2009 2010 2011 2012 2013 2014 2015 
Index of 
production 

100 102 104 107 105 112 103 99 

Number of 
unemployed 

15 12 13 11 12 12 19 26 

Compute the Pearson's coefficient of correlation 
between the production and registered unemployed. 
Also, find regression coefficient of index of production 
on the number of unemployed persons. 6 

3. a) If X 1 , X2, 	 Xn  is a random sample from a normal 

4. 

b) 

a) 

population 

unbiased 
Let the joint 
random variables 

f (x,Y)- 

i) Find 
ii) Check 

Let X - N(u,4), 

" l\l(1, 1), then show that 	
1 	

2 is an 
i=1 

estimator of p2  + 1. 	 4 
probability density function of the 

X and Y be 	 6 

2(x+y-3xy 2 ), 	0 <x< 1,0 <y< 1 

,o 	 otherwise 
the marginal distributions of X and Y 

whether E(XY) = E(X) E(Y) 

µ is unknown. To test Ifs  p 	-1 

against H i  : k l = 1 based on a sample of size 10 from 

this population, we use the critical region 

xl + 2 r2  + 	+ 'axis  0. What is its size? What is 
the power of test? 	 6 
[You may like to use 

p[() z 1.4015]=0.4192, 

p[05_z 0.4015]= 0.1591, p[0 z 2.4015].= 0.4921] 
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b) Two unbiased dice are thrown. If X is the sum of 
the numbers showing up, show that 

P(IX- 	3)5-
35

. Compare this with the actual 54 
probability. 	 4 

5. a) A shoe manufacturing company has collected data 
on its sales in different shoe size categories. 
Construct a pie-chart for the sales of different shoe 
size categories given in the following table. 4 

Category size 3 4 5 6 7 8 9 
Sales 
(in Z thousands) 

60 90 120 180 150 90 30 

b) A car hire company has two cars which it hires out on 
daily basis The number of demands for a car on each 
day is distributed as a Poisson distribution with mean 
1.5. Calculate the proportion of days on which 4 
i) Neither car is used 
ii) Some demand is refused 
[use e-15  = 0.223] 

c) If X has a Poisson distribution such that 
P(X = 1) = 2 P(X = 2) find mean and variance of X. 2 

6. a) The ideal size of the class for the students enrolled 
in MTE-11 course is 150 at particular study centre. 
It is known from an earlier data that on the average 
only 30% of those candidates will actually attend 
the class suppose the study centre admits 450 
students. What is the probability that more than 150 
students attend the class for MTE-11? 3 
[You may like to use 
p[0 5 z 1.59] = 0.4441, p[0 z 5 0.59] = 0.2224, 
NO z 5 2.59] -= 0.4952] 
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b) In a partially destroyed laboratory the following 
record of an analysis of data are legible: 
Var(X) = 9, Regression equations 
8X - 10Y + 66 = 0, 40X - 18Y = 214 
Determine: 	 4 
i) The mean values of X and Y, and 
ii) The standard deviation of Y. 

c) A box has 5 tickets numbered 1, 2, 3, 4 and 5. One 
of these tickets is drawn at random. 	 3 
i) If A = (1, 2) and B = {1), then show that P(B I A) 

> P(B) 
ii) If C = (1, 2, 3) and D = (1, 2, 4), then show that 

P(D I C) < P(D) 

7. Which of the following statements are true and which 
are false? Give a short proof or a counter example in 
support of your answers. 10 

i) If Var(X1 )=k,Var(X2 )=2 and Var(Y)=45, where 

Y = 3X 2  - X 1 , then k = 9 

ii) Mean square deviation about any arbitrary value 
A is minimum when A is median. 
The mean and variance of the binomial distribution 

( 	
(1V 2` 10-1  

18q- 
3 v3, 	

;x = 0,1,2„18 

are 6 and 4, respectively. 
iv) If the correlation coefficient between x and y is 0.60, 

then the correlation coefficient between 3 - 2x and 
4 - 3y will be 0.60. 

v) The mean and variance of the exponential 
distribution with pdf f (x) = e'; x > 0 are 1 and 2 
respectively. 

+ + + 
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kgr.t.t.-n 

t-11(lch ITITN ch149411-1 

tiiia 1:111411, 

IT43-47 2019 

of 	41c14.1191141 : 

: Mi 	 3111 t 	illtstiegi 

?LiriT27 : 2 We I 	 LargWarf 3.* : 50 

orriMT : 70) 

( ) TRY Htwf 7 WyT 371-4-4-rd 

(ii) sAva th9q) / 	7:7 chi/ art 59-  q71-47-1 

(iii) c)70135c/et s V2717 95(4t‘375-9P tie el 

1. 	3000w-611W 	eRatt 5% -1:19.th 3 	-1:fohiJ-1 
chic? t, 580 W4-4x8 3 4 4 t ©big  	30% 	Tfi 
41f 5 1:11tniu tt)* t, 500 4Tf1 5 4 6 t 114 cra 
20% -1:i-41-11 6 4 7 Ek =nig cht4 t A .1-4 	-1:1-4rt 7 zET 
37 i Erg =big tbk 	rto-f ch4.4* -t-Tirui-  	t? 4 

110 	.) -ft*F *n1 =IR 30-q74 111-i 411A7 14) x Rid arR 
ficsen tI 16 Thilfaff of turn t1 X 	I-11H 	1:11W 
iTrr 4, w4T-4- 1 PiHroflacr 71A =11-41 	 6 

i) x 	mireicnor ERN 
ii) x a7 Tip -1T A siiikur 

2. 	AlTiuT 1:54q146*Lf MRTM t, 3-174 t11I1i-Al I ati fig° 
shHYI. 1500 A 2000 	refq-  AtifuT W-th tl 
*MI I A II gikr NtrrTTI wicr 614 WI firn 
0.006 A 0.008 tl 	R i 1 	4 	€44 7 111-1. 14 14 1.ch 

iicotoqf '5-HAW .4 A cI wig Picheicir t, *1 - cl 

*Or Wqr t   	I' 4yr t? 	 4 
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C4) is 	+1{9q1 31-1-{ atalfq* at4-11qH ftcl 

A 	 Tra 

ai 2008 2009 2010 2011 2012 2013 2014 2015 

aNg-4 100 102 104 107 105 112 103 99 

tl,tionit 
11,319it) 
tt TkRif 

15 12 13 11 12 12 19 26 

ac41gH aft( trt -t-ff 	 41-4 4 € 4.i TrFrwq 

vif 	 Er{ argiqg (ttpiiiet) 

TrAwapir TIT* 	.itcs tr*I 	 6 

X 	Y* avid 	 <vie"( gild 

iiy 	 Ar7Rrm E(XY) = E(X) E(Y) zIT 

4. 	) TIP 	x —N(,u,4), ,01 galTff tl 	 

TR airwR io *sr-if-0 w anwftff H i  :// , 1 

11„:p=-1 	WW1 cl-R4 	R *if-if* TrkT 

+ 2x 2  + 	+10% 	W-1 1 1'Wk-fil Wr*1 34T*-17 

4;(11 t? trftuin *t 41Aa -r aft Tim fA-Ri 	 6 

(aTrq PiHRirigd Hirii d f srziTh Tt 

p[0 z S1.4015]= 0.4192, 

p [ 0 z 0.4015] = 0.1591 , p[O<z<_2.4015]=0.4921 ] 

3. 	4 Xi , X2 , 	 Xn  L;cb SR:11141—a4 kiHrg N(.L, 1) l iffzET IWT 

), zirt 	51PC4i t, 	qII57 14) t=!ix,2 , µ2 +1 
n 

aT-4FA-4ff 	t I 	 4 

urn W-A7 r4 	 zrr-q-R-o* 	 45-4a SI I Ichd 

14-Irof thMR 	 t : 	 6 

2(x+y-3xy 2 ), 0<x<1,0<y<1 
f (x,Y)= 	

a4T211 
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-4g) 41 3p-r4R-4 1-114i 	ART acsicit Aim tl it yral 

amfi 	4 -@zriall WT Zii Tr X 	?.1 T1Wrcb 
35 	 

PDX —71?_ 3) 54 ciita Slrraa 	dr t ANT 

141 
	

4 

5. R4414Q*cr-AI4 	 arintQ -Wt* 

aTI-4 ft-% 641 PHRifigcr 	r r1Tr4 arorkaron 

wr-th-R WI-  rasp  	aTku ARTm 	4 

al-rwr{ 4-ifft 3 4 5 6 7 8 9 

Wi't 60 90 120 180 150 90 30 

(. 	iit A) 

ba,wrtfa IR =Kin airiltro-t (AFir aiww -c{twc 

uT c)cittl sice)ohrtiA- afliriri4carrizigHieri At -Nfrw 

Twat 1.5 ti 	31-14Ta-  vcr*F-7-a 	4 

i) al it WR wrin 	 -18-1 
1.0 1.49 	'MT 	rat TIM 

[use e-15  = 0.223] 

ar X 	zic.-1 	P(X = 1) = 2 P(X = 2) t, *i X 

lin a1f smkur gild*tr-4‘1 	 2 

6. Wfr*aitzfzfq4).-W MTE-11AWT05 14 z1 fx I UM 
-4-TT aigi iik-Deil 150 tl W14 a-ikt A zit mid t 

tfU 30% kel-9-11 tii4.1T 31:1Prd 	 TER #117R ft 
3.11441.  4).- 450 WOTiliaii afT 	t 	iRchii ITT 

34.4 -4 150 fa-ar 14 air -- %if 31:1Prff 	111 

[aTrq PHrriksid 111-11 	Atri 	Tft-t-  tI 	 3 

p[0 z 1.59] = 0.4441, p[0 z 0.59] = 0.2224, 
p[0 5_ z 2.59] = 0.4952] 
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ig) 4ch a rm (c04 	we -mq imior 111 	agrlwur 

	Cd f 	34MsgT : 

Var(X) = 9 
wi MP) =hot 
8X - 10Y + 66 = 0, 40X - 18Y = 214 
r+--1rdrtdci gird %°11-A71 	 4 

i) X 311-{YTrit2tiRT-4 

ii) Y r HHcb 
- ct) earl 11 5 fam-z to 	44 IR 1, 2, 3, 4 A 5 eirair 

fMl 11 	 3 

i) 	A= (1,2} 	B = 11) t, 

P(B I A) > P(B) 
i) ~r~ C=(1, 2,3) 3111 D=(1,2,4}1,c91"vriw fm 

 P(D1C) < P(D) 

7. 	 - 2.fRI 4 4)144 2Tq th-q 34T 	am-st 

3174 .37R 14 . 111:1ATI:r atri471r ANqwur tr-A-R1 	10 

	 Var(X0=k,Var(X2 )=2 	Var(Y)=45%, 91 k= 9 

it, zie 1:17 	3X2  -X 1  11 

111 441-1 A 	RP4ki 1:1PRI -q4 fdq-d-4 	r 6)cir 

A 	11 

rb \ -1(2 \ 1" --x
—  ni) fgrq cieri ( 18C  A-3, 	

,x =0,1,2, 	,18 r1:1Rzr 

fq—q—ow WT4T: 6 A 4 	 
iv) ik x A y 41-q +1 84U 714 0.60 t 3 - 2x 341{ 

4 - 3y 	-42N. NI 14TThrik 0.60 .)1111 
v) ‘1ldicA4esie.4, .D.WW pdff (x)= e-x; x > 0 t, W17%zi 

31V 11Nkul W741: 14R 211 
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