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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
01E3E36 

June, 2016 

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) Let X be a 
p.d.f. 

f(x) = 

continuous random variable with 

ax, 

a, 

-ax+3a, 

0, 	elsewhere 

Determine the constant 'a' and compute 
P(X 
of X. 

1.5). Also, compute mean and variance 
5 
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(b) The joint probability distribution of two 
random variables X and Y is given below : 

Y 
X 

2 3 4 

1 
4 3 2 1 

36 36 36 36 

2 
1 3 3 2 

36 36 36 36 

3 
5 1 1 1 

36 36 36 36 

4 
1 2 1 5 

36 36 36 N 

(i) Find the marginal distributions of X and 

Y. 

(ii) Find the conditional distribution of X 
given the value of Y = 1 and that of Y 

given the value of X = 2. 

2. (a) Find the maximum likelihood estimator for 

the parameter X of the Poisson distribution 

on the basis of a sample of size n. Also, find 

its variance. 

(b) Suppose that two-dimensional continuous 
random variable (X, Y) has joint p.d.f given 
by 

{6x2y, 	0 <x<1, 0<y<1 
f(x, y) = 

0, 	elsewhere 
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(i) Verify that if f(s, y) dx dy = 1 . 

(ii) Find P(0 < X < —
3 ' 3 < Y < 2), 
4  

P(X+Y<l),P(X>Y)andP(X<11 Y<2). 

5 

3. (a) Let X be a single observation from the p.d.f. 

f(x, 0). 0e -ex , 0 <x <.. 

If X 1 is the critical region for testing 

Ho  : 0 = 2 against the alternative hypothesis 

H1  0 = 1, obtain the values of type I and • 

type II errors. 	 5 

(b) The probability that a student passes a 

Physics test is —
2 

and the probability that 
3 

the student passes both a Physics test and 

an English test is —
14

. The probability that 
45 

the student passes at least one test is —
4

. 
5 

What is the probability that the student 

passes the English test ? 	 2 
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(c) Draw the cumulative frequency curves for 
the following distribution : 

Marks No. of Students 
0-10  4 
10 - 20 8 
20 - 30 11 
30 - 40 15 
40 - 50 12 
50 - 60 6 
60 - 70 3 

From the graph, obtain the value of median. 3 

4. (a) X1 , X2  and X3  is a random sample of size 
3 from a population with mean la and 
variance a2. T1, T2 and T3 are the 
estimators to estimate IA, and are given by 
T1  = X1  + X2  - X3; T2  = 2X1  + 3X3  - 4X2  

and Toa  = -1 
 (

X X1  + X2  + X3). 3 

(i) Are T 1  and T2 unbiased ? Give reason. 

(ii) Find the value of A, such that T3  is 
unbiased. 

(iii) Which is the best estimator ? State 
giving reasons. 

(b) A group of 250 items with mean 15.6 and 
standard deviation V13744 has been divided 
into two groups. The first has 100 items with 
mean 15 and standard deviation 3. Find the 
standard deviation of the second group. 

5 

5 
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5. (a) A single observation was taken from a 
population with p.d.f. 

f(x, 0) =(0 - x), 0 <x<0. 02 

Obtain 100 (1- a)% confidence interval for 0. 5 

(b) For 10 observations on price (X) and 
supply (Y) the following data were obtained 
(in appropriate units) : 

E X = 130, E Y = 200,E X2  = 2288,E Y2  = 5506 

and E XY = 3467. 

Obtain the line of regression of Y on X and 
estimate the supply when price is 16 units. 	5 

6. (a) In a large population, the proportion having 

a certain disease is 0.01. Find the 

probability that in a random group of 

200 people at least four will have the 

disease. 	 4 

(b) Let X be a random variable with the 
following probability distribution : 

x: -3 6 9 

P(X = x) : 
1 
6 

1 
2 

1 
 

3 

Find E(X), V(X) and E(2X + 1) 2 . 	 4 
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(c) Let X be a random variable with E(X) = 3 
and E(X2) = 13. Find the lower bound for 
P[- 2 <X< 81. 	 2 

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 

(a) The algebraic sum of deviations of a set of 
n values from their arithmetic mean is n. 

(b) Mutually exclusive events are independent. 

(c) The mean of the binomial distribution 

(iocx)(_2)x (310-x 5 	-5- 	; x = 0, 1, 2, ..., 10 is 

14 and the variance is 3. 

(d) The moment generating function of a 
chi-square variate with n degrees of freedom 
is (1- 2t)-nl2  

(e) If X is N(0, 1), then Y = X2  has gamma 
1 distribution with parameters a = 2 — and 

1 
= 

2 
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a, 
f(x) 

-ax+3a, 	2x5_3 

0, 	3.11.4T I 
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t ziTI%W 	X 3.11T YET (15etcl Achcll *Z4 

-141=rfkftm : 

Y 1 2 3 4 
X 

1 4 3 2 1 
36 36 36 36 

2 1 3 3 2 
36 36 36 36 

3 
5 1 1 1 

36 36 36 36 

4 1 2 1 5 
36 36 36 36 

(i) X ati Y 341(1 teq Wff -4rP47 

(ii) zrft Y= 1 	179. 	13T1 	X 

TrsA.4-4 teR.  AK 7ft X= 2 TfR Rim 
'FT 	Ywr 1:Ted-itT 4z-4 wff te4R I 

2. (W) 3rfkqf 31RIFF n i 3TRTET qZlzfA td -q 
moid a, w alfiwgr TilTrikdi 31TWFW 	 

7 I *kichl 31WErf wru *ti* I 

(11) 117 #11* -1*  	 (X, Y) 

PHroRsm : 

f(x, y) = 
6x2 y, 	0<x<1, 0< y <1 

0, 	 34"-- 2.11 

MTE-11 	 8 



(i) tice0140 	l 	if f(x, y) dx dy =1. 
00 

 

(ii) P(0 < X < —3 , —1 < Y < 2), P(X + Y < 1), 
4 

P(X > Y) 3 	P(X < 1 I Y < 2) Tff 

.Gn‘ 

3. (i) 	#fiR X PH 	 

f(x, 0) =,O<x< oo  

Ai-C.1qt err 	twur 

zrft 	 iiRcr.(0411 H 1  : 0 = 	fdt.g 

Ho  : 0 = 2* TRetailur * %.R TWxi X 1 

t 	whit I att AWR II 3Q-41 RR 3rRr 
*rf* 

(V) RW 	 * 	i41-1 VW 

10Ncbc0 2 	*Mt * 	fdvi 

*At4111 * tifikTuf riTEr cnt4 *1.  uiNchit 14  
-4-5-  

t I 'isfivii* -W1T-4-TW tRetkiur trIV 

I 
	 4 a. R  

chrl I 	mum at) 	iitmut 1471-  "74 
5 

31I1 icbc0 .4zitt ? 
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(7T) 1444v! 	 **ft elitGlitot 

a* fdviDitil*ligm 
0- 10  4 

10 — 20 

20 — 30 11 

30 — 40 15 
40 — 50 12 

50 — 60 6 

60 — 70 3 

WiF 4 HI 4)1 Tr TER 3rrERT ttf* I 	 3 

4. (•) 111121 p, 3t1K miikul 0-2  .414 TFI:& 4 3TTITIt1 
3 awn 	/IT- %-w -sritO xi, x2  ailK X3  t 

crA 	1Z-R T1, T2  a* T3  

: 
T1 = + x2  - X3; T2  = 	+ 3X3  - 4X2  

Sit T,0  = 3 (2a1  + X2  + X3). 

(i) TER Ti  311K T2  ar#14-4ff ? chaul ti:147 I 

(ii) W. 	TET4 TTff -411* 	 rk fri 	 T3 
 37fiRff t 

-.14 4Ag-Tti Tr--44 3T 	 ? 
chitui 	qa147 I 	 5 

NO t 1,110 4 4 100 tra ciK,) xr-0 	Trriar 
15 	4-11-ict) i -eq 3 t I t too 4 250 xr4 

dicm TIM 15.6 at iimcb 	V13744 
I vl k.141,6 	+i rich 	ii Ta.  *rf* I 	5 
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5. (ffi' ) 	oRgo 3rLizr.TE. 

ftx, = —
2 (0 - x), 0 x 0 02 

cii(41 	TFITR14 R.W %PT 	1FIT I 

e * riv, 100 (1 - a)% it 	 atdUR 

wr *PAR I 

	(X) a* 	(Y)* 10 *fluil 1+ 	-111 d  

34-4( 	 4) 31FRI "I*R  

E X= 130, E Y = 200, E X2  = 2288, EY2  = 5506 

a* XY = 3467. 

X Y TFITWRI f arm *P4R 3T Old 	

16 	6la IR c 31Tedff *rf* I 	5 

6. (W) 	14.1TR A, 	fdlei 4 	iiO * 
313,1M 0.01 t 1200 ri't̀h-aff 	I 	T91 I 

kV 14 WI"*--WR Wikz 7V4141ft 

M 	tfdgnd TMR I 
	

4 

NO TR #ti'4R 	zriqfw 	X T MIf cbdi 4e-4 

P 1 1 cl 	: 

x: -3 6 9 

P(X = x) : 1 
-6 

1 
-2 

1 
i 

E(X), V(X) 311T E(2X + 1) 2  TTff *tNR I 	4 
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(TT) 	#AR X, E(X) = 3 alIK E(X2) = 13 aim 

* I PE-- 2 < X < 8] 	"PlzT lift*T 

T-ff trNR I 	 2 

7. AHRif-Zo 4 4  
044 3/6- r? al-q43i1 traT 4 R-* Tirwr 

Nt-03qwul trAR I 

i 	n ITO wr 314)tillRl4. grrar 4 

	w-  4131 , 6ft-fie! zlITP:FR n t 

NO limmiket) 3TIT4-41116-11cr 	 

(71 ) fagc  4-eg. (i c)  5 	-5-  
\mx (3)10-x

; 
 

x = 0, 1, 2..., 10 iT TWT 14 311( mitui 3 t I 

(V) 	 cf;1rz n arc,  44-- 	iT aTrEpi *111 
err 	- 20-1112  

7rk X, N(0, 1) t, Y = X2  31T-4M1 a = 

= 	a1NI1ITRIT 4-Zq 	 I 

10 

2 
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