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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2018 

ELECTIVE COURSE : MATHEMATICS 

MTE-1 1 : 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) The following data relate to the age of a 

group of employees. Calculate the mean 
and standard deviation : 5 

Age (in years) No. of Employees 

50 — 55 25 

45 — 50 30 

40 — 45 40 

35 — 40 45 

30 — 35 80 

25 — 30 110 

20 — 25 170 
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(b) Records taken from the number of male and 

female births in 800 families having four 

children are given below : 

No. of Births 
Frequency 

Male Female 

0 4 32 

1 3 178 

2 2 290 

3 1 236 

4 0 64 

Test whether the data is consistent with the 

hypothesis that the binomial law holds for 

the chance of a male birth is equal to that of 

a female birth at the 5% level of significance. 

[You may use the following values : 
2 = 9.488, x2  = 11.05, X4, 0.05 

x2  = 12.59 

5, 0.05 

6, 0.05 

2. (a) The following results are available from an 

analysis of data : 

Variance of X = 9, Regression equations : 

8X —10Y + 66 = 0 and 40X —18Y = 214. 

Find the 

(i) Mean values of X and Y 

(ii) Correlation coefficient between X and Y 

(iii) Standard deviation of Y 
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(b) A person speaks the truth 4 out of 5 times. A 
die is tossed. He reports that there is a six. 
What is the probability that actually there 
was a six ? 

(c) A random sample of size n is drawn from a 

(

0  1, 0  + _1) 
3 3 

Obtain maximum likelihood estimator of 0. 

3. (a) Use Chebychev's inequality to obtain the 
lower bound for P[-1 < X < 9], if the E(X) 
and E(X2) of X are 4 and 20, respectively. 	3 

(b) In a continuous distribution, the frequency 
density function is given by 

f(x) = yo  x (2 - x); 0 x 2 

Find yo, mean, variance, coefficients of 

skewness and kurtosis. Hence comment on 
the nature of the distribution. 

4. (a) The joint distribution of X and Y is given by 

f(x,y)=Cxy e-(x2+ Y2) ;x>0,y>0. 

Find C. Test whether X and Y are 
independent. Also find the conditional 
density of X given Y = y. 6 
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(b) For a distribution, the mean is 10 and 

variance is 16 and X.  = + 1, where b 1  is 

Pearson's coefficient of skewness. Obtain the 

first three moments about origin. 4 

5. (a) A random variable X denotes the distance 

(in thousands of km) covered by a certain 

kind of tyre having probability density 

function 

x 
1 

f(x)20 = 	e  20 ; x  > 0 

Find the probabilities that the tyres will 

last (i) at most 10,000 kin, and 

(ii) anywhere from 16,000 km to 24,000 km. 4 

(b) Show that 

[E Xi  (E X i  — 1)] 

n(n — 1) 

is an unbiased estimator of 0 2, for the 

sample X1, X2, ..., Xn, drawn on X which 

takes the values 1 or 0 with respective 

probabilities 0 and (1 — 0). 4 

(c) Find the value of C if (X, Y) have the 

following joint probability mass function : 	2 

f(x, y) = C(x + y + 1), x = 0, 1, 2, 3 and 
y= 0, 1, 2. 
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6. (a) Three bags I, II and III contain 1 white, 

2 black and 3 red balls; 2 white, 1 black and 

1 red balls; and 4 white, 5 black and 3 red 

balls, respectively. One bag is selected at 

random and two balls are drawn. These 

happen to be one white and one red. Find 

the probability that these balls were drawn 

from bag I. 

(b) A random sample is to be drawn from a 

normal population with unknown mean IA 

and known variance 6 2
0  to construct a 

confidence interval with confidence 

coefficient 0.90 and length 2a0. What should 

be the sample size ? 
	

3 

[Use Zaj2  = F645, a = 10%] 

(c) If x 	1 is the critical region for testing 
Ho  : 0 = 2 against the alternative H 1  : 0 = 1 

on the basis of the single observation from 

the population, 

0)= 0 exp(— 0 x); 0 

obtain the values of type I and type II errors. 

Also obtain the power of the test. 
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7. Which of the following statements are true 

or false ? Give short proof or counter example in 

support of your answer. 5x2=10 

(a) The sum of the squares of deviations of 

observed values is minimum when taken 

about mean. 

(b) The function defined as f(x) = 6x (1 – x); 

0 x 1 is a probability density function. 

(c) For binomial distribution, variance is more 

than mean. 

(d) The sample mean is a consistent estimator of 

for a normal population N(1.i, cy2). 

(e) If a letter of the English alphabet is chosen 

at random, then the probability that the 

letter so chosen is a vowel will be 1 — . 
26 
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I 7tr.t.i.-ii °  

IzirM Itidtt chi soil 

(Eitt.Ift.) 

Min trthin 
tot, 2018 

et) 4 I cr4 	 : IT$TH.  

7i.t.t. -11:51 IN chi I 	t9t1 

?FPI : 2 1' 	 3* *VA' 31w: 50 

(silft : 70%) 

SMI #. 7 31fter1ei / 4. 1 6 	*re WIT 

TR-47 3ff?" e0q / elen-?e<7 *sled,/ of4 1 3774* 

* / 
1. () r 	1..lrrl R d 31-1-*-t chkalikeil 	 aTrg A 

kiGi 	liT*7r 	 f4-4-a-4 NikehRict 
A-14R : 	 5 

Ng OTT 4) 	 chsfaMq7 *ct Fiwri 
50 - 55 25 

46 - 50 30 

40 - 45 40 

35 - 40 45 

30 - 35 80 

25 - 30 110 

20 - 25 170 
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-r.( -4Q c4K soo Trit-q-rd 4 47 	11( 

zif4,44.1*1 tit9qi*it*ti" 	 : 

*4W fif.9I 
sIlicIRCII 

(1.% 95qt 

0 4 32 

1 3 178 

2 2 290 

3 1 236 

4 0 64 

av-4-11 	t fi faqc 1-4qH * aiy:u 

*T Ala 	ki(9e41 t TilltdRT TfITF 

t I 5% tiivict)ii RR 	q% *TN7 i* 

* TITM zfr Tef 

[aTTEr PHRINci irr-4 	 : 
x 2 	= 9.488, x2 	= 11.05, 

4, 0.05 	 5, 0.05 

X
2 	

= 12.59] 
6, 0-05 

2. '34-+1 	qui 4 144-1 	ci trfturgr zgazu 

x -TNITKur = 9, TI1:114401-  tollchkul : 

8X — 10Y + 66 = 0 311K 40X — 18Y = 214. 

	Tff *1NR : 
(i) X 311K Y*Tfluf T1T4 

(ii) X Ai Y* Atd Tr-44414 rich 
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(W) ij  041 	1ci 5 4 4 4 -4R 	w)---dft I 	*IT 

3E91(11 7MT -4 I 	 T{:f 	tT 3TRTT 

t I -4141.  Nirtithai 	T t -1* aR.cia X1.4tiTt4 ut 

	2TT ? 

(TO (
0 —0 + 	akTF Tft 	 TPTR 

3 	3 

371IFT n .WT 	ziTqf%r 3TIWO 611 TRTT I 

	

aTfirwmT 	d aTTWa ART *P4U 	3 

3. ()*41;11-4 awlim 	4)(4 PP 1 < X < 9] 

R..R 	TrIt4t1 3rrcu *A-R, 	X i E(X) 

E(X2) stAi4i: 4 NIT 20 t I 

NO 	Tr-dff 4-eq 	aTri% 	th-m PHRIRsia 

f(x) = yo  . x(2 — x); 0 x Lc. 2 

yo, TIET, 	.1q44ai 	chTqii !lull(*) wd 

*ti* 	Tff mchit 	mctAtTt (avquil 

*tf* 

4. () x 3 t Y'Wf *gwr teq PHRIRgo : 

fx, y) = C xy 	
2±y2);x>o,y>0. 

C Tff *rNR I •1*-1*ri*f*xatIK y tacit 

1T 	 ?x wit, Y = y Ra 	i Trzri t, Trgrd-atT 

Tff *TPA I 
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(131) 7 4-C4 T TITUF 10 31 wikui 16 

bl  = + it, 7et b1 	NeRtii !luiict) 

t In c aTTEkui 31-rqr*rf* 1 	4 

5. (') 	zirr 	'W X, 	 Nchik 	ITI*4 

-gm Tzr 1 Tr-4t 	(iik km 14) T46-df *, 

tichoi 	PHR-ago : 

-  

f(x) =
20  e 
	;x>0 

miRonoi 	-Q-NR 	tirFIT 

(i) 31rtl*--4-3Tit 	10,000 km 

(ii) 16,000 km 14 24,000 km 	-4c. 1 11 

(1N) 7TiTR 	x R-R 	364-0 xi, x2, ..., xn * 

	 e2 	ar*R-d. 	
[z Xi  (E Xi  - 1)] 

n(n -1) 

t I X*1 0 3* 1 TERI 	miNctmiq 5111-RI: 0 311K 

(1 -0)* I 	 4 

c r Trrq Tff trr-A-R zfR (X, Y) 	TiziWF 

51Achli fz.44-11-1T5-6-4 	t : 	 2 

f(x, y) = C(x + y + 1), x = 0, 1, 2, 3 atiT 

y = 0, 1, 2. 
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. (•) AIR 0-01-  I, II AT III 014-m: 1 ti c, 2 chlrl  

at 3 OKI 4; 2 kiq, 1 (4)141 * 1 cim ff; 
IT 4 ki4>q, 5 cto-11 aTIT 3 010 	# 

	

triTc4.9en •ials 3t14 	t 	-ftwrd1 	 

I r414 R'w 	ki4,q 	t 010 

.1 mi 	ffl. *If--4R -k*4 	14t 
W*701 1711 t 

aNit.till Tim) 0.90 atIK ocui 260  ai ii 

3f-ara Aga-  cbt4 * 	 aTTa- 
Trrur II 	wra-  mtitut ag awn 31t11 411-el TRIR 

71-1-q% 3rPd-0 Rien 	t I 3T ra-0 abT 

aTrgrq 	arr-R ? 

[Zan  = 1.645, a = 10% f mei)41 *6'147] 

(T) 

fx,0)=0exp(-04;0x<co 

4 1-C.K 77 	%Tur * al-rm.{ 	-ft -*-FT 

H1 :0=1 fdt.,1 Ho  : 0 = 	TINiut 	 

Nk4I x 1 t, 	**a I 31fk mcbit II 

Aftell 	-grrq 3trEff 4-'rft7 trfrkTur 

3rriRt*=6* 

MTE-1 1 
	

11 	 P.T.O. 



7. Pi-iRifZgd 	4-1-14 waR Hret 	awa-r 

37-RFT ? 3Tcr4 371k 	i:re 	417r zcrcA zrr 

mr5q1>;tui tr-A-RI 	 5x2=10 

(*) 	Trr91 *q * qrffT f r~ATIEF 

	 7 1 Trtur *r44.1-  oqi 

t 

(W) f(x) = 6x (1 — x), 0 x 1 qiu TrfliTT1151ffTh—eq 

1.1-1c1 1:FM t 

(IT) 	is 4-d-4 	smkui, ilTur aTrw 	di t 

1R-11 1-11-e1 TITER N(1, 0-2)* R.1*5EFT4i TfTuf 

t -wr t  ki11c1 3TEW-e 	t I 

(3') ZiR 341)41 clu gm! 	-R* 	eq-coqi 

	t, 14 7 am* 	41 Acbil 
1 t 

26 
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