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BACHELOR'S DEGREE PROGRAMME 

(BDP) 
Term-End Examination 

00 0 y 4 December, 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 for 
questions from questions no. 1 to 6. Use of 
calculators is not allowed. 

1. (a) For a distribution, the first four moments 
about the point 4 are —1, 11, — 30 and 100. 
Calculate the coefficient of skewness (B 1) 
and coefficient of kurtosis (B 2). Interpret 
the results. 5 

(b) For the continuous distribution 
dF=kx2 (1—x)dx, 0 5 3E 1, 

find 
(i) the value of k, 
(ii) cumulative distribution function, 

mean, 
(iv) mode, 

(v) r < X < 	 5 
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2. (a) Two discrete random variables X and Y 
have the following probabilities : 

1 	1 
p(0, 0) = —

2 
, p(0, 1) = — , p(1, 0) = — , p(1, 1) = 

 
9 	9 	9 

Find the following : 

(i) The marginal probability distribution 

of X and Y 

(ii) The conditional distribution of Y given X 

(iii) Cov(X, Y) 

(iv) Var(X) and Var(Y) 

(b) Let X1 , X2, ..., X5  be a random sample from 

the distribution with probability density 

function f(x) = 6x (1 — x), 0 < x < 1. If 

X = -1-1 (X1  + 	+ 	+X4  +X)5  find the 5   

mean and variance of X . 	 5 

3. (a) In a certain examination 2000 students 

appeared. The average marks obtained 
were 60 and the standard deviation was 10. 

How many students do you expect to obtain 

(i) more than 80 marks, 

(ii) less than 40 marks, 

(iii) between 50 and 70 marks ? 
	

5 

[You may like to use the following values : 

P[Z < — 2] = 0.0228, P[Z < —1] = 0.1587] 
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(b) Given that the lines of regression are y = x 
and. 4x - y - 3 = 0 and the second moment 
about the origin for x is 2. 

Calculate 

(i) the mean of x and y, 
(ii) correlation coefficient between x and y, 
(iii) variances of x and y. 

4. (a) Calculate quartile deviation and mean 
deviation from mean, for the following 
data : 

Marks No. of Students 

0-10  

10 - 20 

• 20 - 30 8 

30 - 40 . 15 

40 - 50 7 

50 ^ 60 

60 - 70 3 

(b) If x is a Poisson variate such that 

P(x = 1) = 2P(x = 2), then find the mean and 

variance of x. Also find P(x = 0), 
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5. (a) From a city population, the probability of 
selecting 

(i) a male or a smoker is 7/10, 

(ii) a male smoker is 2/5 and 

(iii) a male, if a smoker is already selected 
is 2/3. 

Find the probability of selecting 

(I) a non-smoker, 

(II) a male and 

(III) a smoker, if a male is first selected. 

(b) 200 digits were chosen at random from a set 
of tables. The frequencies of digits were : 

Digits Frequency 

0 18 

1 19 

2 23 

3 21 

4 16 

5 25 

6 22 

7 20 

8 21 

9 15 

At 5% level of significance, use x 2-test to find 
the correctness of hypothesis "the digits 
were distributed in equal numbers". 

[ You may like to use the following values : 
2 	 2 	 2 

X9, 0.05 = 16 '9' Xio, 0.05 = 18 '3' x11, 0.05 - 197 1 
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6. (a) Let X be a random variable with the 
following probability density function : 

1 

fx, 0) = 

0 , elsewhere 

The null hypothesis H o  :8 = 1 against 
H1  : 0 = 2 to be tested by means of a single 
observed value of x. Find the sizes of type I 
and type II errors; if the critical regions are 

(i) x 0.5 

(ii) 1 x 1.5 
Also obtain the power of the test for both the 
cases. 

(b) 8 coins are tossed simultaneously 256 times. 
Find the expected frequencies of number of 
heads. Find the mean and standard 
deviation of the distribution. 

7. Which of the following statements are True 
and which are False ? Give reasons for your 
answer. 5x2=10 

(a) The point of intersection of 'less than' ogive 
and 'more than' ogive is mode. 

(b) If X and Y are two independent binomial 
variates with parameters (m, p) and (n, p), 
respectively, then X + Y is a binomial variate 
with parameters (m + n, 2p). 

' 

	 0 x 

5 

5 
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(c) Normal distribution is symmetrical. 

(d) If a random variable X has a mean 5 and 
variance 3, then the least value of 

PI 1X — 1 < 3 is —2 . 
3 

(e) If X1 , X2, ..., XE  is a random sample, then 

the sample mean is an unbiased estimator of 
the population mean. 

MTa-11 



-Firdw wilt. 	sail 

(*.t.t11.) 

Trliff TINT1 

'IOW, 2016 

imersaii ; Tara 

: miNchni 	0;441 

?=77:127 : 2 EMS' 	 3AWdzir 31W : 50 

(Fe 7 : 70%) 

4. 7 ch‹.11 arfferef 3777R 1 g 6 # 447 

wrf RpT * 3-ff eftv cicyc?&7 37 7. wi# 

N37* 

1. (W) 7 tdq*I'&4S 4*174147A—qR 31TELuf 
—1, 11, — 30 * 100 t I AtfR 	Ich (B1) 

WTOT vich (B2) AcnRii *1%7 I 
tritviTI:11*1wirrwerr*P4R 

PHRIRsici -4-dff te-4 
dF=kx2 (1—x)dx, 0 5.x1, 

*1.Z..R1.44-11CiRsici 4riff *1%7 
(0 	k 	Tr[4, 
(ii) *4* 4-e-4 th-a4, 

gTui, 
(iv) wtwif, 

(v) P[ 
2 
 < X < 
	 5 

MTE-11 	 7 	 P.T.O. 



2. 	aifin 7rrq%w 'WI X 3 Y 

: 

p(0, 0) = 2 - , p(0, 1) = , p(1, 0) = , p(1, 1) = -
5 . 

1 
9 	9  

PHroRoci ota *tNR 	 5 

(i) X 3117 Y*.viici Nacho! 4-eq 

(ii) zft X Ren pTT t, c Y 	Trsrft-itT -4zq 
(iii) Cov(X, Y) 

(iv) Var(X) 3t Var(Y) 

NO 1:17 #IN7 X1 , X2, ..., X5  NI 	Pichci I . .1-1col 

f(x) = 6x (1 - x), 0 < x < 1 tilc; teR roeu 11-4T 

7rrqfcb 	Izit 

= 5 - (X, X2  + X3  + X + X5), t .. 

ITTuf 3T mkikui Trd -41N7I 	 5 

3. () f*-141.  trtrur 	2000 %Mt 3grgaff 'IR I 

fkttazil gRI "StRi.  AM 3* 60 

f4974 10 AT I aTiql4PeeR0 	trr4 
zR -WA -%1-61711 	 : 

(1) 	80 ai-A 3Tfir4 	tiT4 clic; 1  

(ii) 40 af-4 *1:1• at* ITO clic), 

(iii) 50 alt( 70 -k 4M a* ti14 cur) I 	5 

[371:1 P1-irCiRgd TITRI 	AST 'WK ticO : 

P[Z < - 2] = 0.0228, P[Z < -1] = 0.1587] 

MTE-11 	 8 



NO Ref] Trzn-  t 	 y = x 

4x — y — 3 = 0 t 3 lo-fEs*41441.  x Troti 

3TIVI 

 

2t I 

PH 	r0 	iiikch cia 	: 

(i) 	x att y*Ttfigf, 

311t y *Alq 	Tim), 

x 	y * wikul 

4. 	i.4* 	Rya 3441 * feR wok f4-1K4 
m 14 ;WM f4wm 111 4 	rice*If* : 	6 

fdeliPiell*t Alm 

0- 10  6 

10 — 20 5 

20 — 30 8 

30 — 40 15 

40 — 50 

50 — 60 6 

60 — 70 

(1) zrit X 	retrui 

P(x = 1) = 2P(x = 2), t x 	111464 3 	R:Rui 

Tic *tP4R I P(x. 0) tit rff *PA I 	 4 

MTE-11 	 9 	 P.T.O. 



5. N   Tmli TFIT 1T4T 1* 

715f za %Ft:R -4 etA ak.) * zrq 

NiNcbai 7/10 t, 
(ii) TiVTER 	elk.) .7Er * wzrq 

31 44dm 2/5 t 
tr-o- -4 1.4 TR TrErrq cht4 .4101 	7Ef 

miNcncil 2/3's  
	* 	*1.  Achoi .vff *If4R : 

(I) 	TrErr-4 Tei aita air,  
•7-  74 mu 

(III) zrft -Rw TIT 	t, t .3(4chi 

*FR.  ciA am! .1.-11 I 
	

5 
ITT-41* 	tiriti 200 34 (digits) eill-cotil 

14 TR i 34i* Gliti-e1oi . 1HiCiRoci 	: 

a* 61 iti-si Rd! 

0 18 
1 19 

2 23 
3 21 
4 16 

25 

6 22 

7. 20 
8 21 
9 15 

tifk11 "34 Trrnq Tiwri 4 GiQd 4" 
Ala -4t 7T‘ 	* R-R 5% *ii4ctiii 
x27ftkitrt 	wil1i 41P4T 
ram 	Tri91 	3-zOr 	kiet) 	: 

,2  
A..9, 0.05 = 1`' . `

0% 
 " 16 0, 0.05 = 18.3,  xn, 0.05 = 19.7 I  

MTE-11 	 10 



	

6. 	ITTR" #1P4R x, faH 	f iR a Ni 	 th-aq 

cnot 	TE 	 : 

ftx, 0) = ° 

0 , 	34P:r4T I 

x "c7W f"Va.  Tfr4 aTTUR TR 	: = 2 * 

t.5 Am.: to 	Ho  : 0 = 1 	TRelVut 

	 MRT t I Ncteit 13 mchit II VW 
aTfrftg Wff *D-R, 	wird-  9-Or PHI-Z.1Na 

(i) x 0.5 

(ii) 1 5.x 5_ 1.5 

	

)a1 W2Irdz4 4 trflour 1 414-dr 1 31-rqr *r-A-R I 	5 

NO 8 1:4-4* 7-* TRW 256 AlT 	,ii; t I 

aTr4 
 

9rr * 5r441010 guitsika4 Tff 
*PA I *airRriar at RFT* f4--e-4.  "rff 
SRI 5 

	

7. 	d 4 .4 *144 *2Rc T t 
Aq14 ar eRi? 3lq4 zw*cnitui tf4R I 	5)(2=10 

() `14 	 aTfize altui 
1. -s wow alai t 

(ii) zrft X 3fri Y, sto44r: (m, p) 	(n, p) NIN0 

aiel 	k•ci CIA PM -wt,tX+Ymraci .  
(m4- n, 2p) ATM 	ratiq AT 6)m I 

MTE-11 
	

11 	 P.T.O. 



(TI) 51fl1 1-11-0-14ZR ki+.1 d 	 t I 

(10 7fti 	 X W-  1Traf 5 a* Utikul 3 

t,"ff)* Pf IX — 5 I < 3) 	1:FR 
3 

6) 1 11 I 

7fR xl ,  X2, 	Xn 	 3rNqg 
3A-0

c 

	

T, -ei:rft Taut 	arilirtff 

aTr+---ew 

MTE-11 
	

12 	 3,500 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

