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SECOND SEMESTER (CUCBCSS–UG) DEGREE EXAMINATION, APRIL 2021

Statistics

STS 2C 02—PROBABILITY DISTRIBUTIONS

Time : Three Hours Maximum : 80 Marks

Section A

Answer all questions in one word.

Each question carries 1 mark.

  Name the following :

1. The coefficient of  
!

r
it

r
 in the expansion of characteristic function.

2. The discrete distribution having memoryless property.

3. The distribution of  
1

2

X

X
 where X1 and X2 are independent gamma variables with parameters

n1 and n2 respectively.

   Fill up the blanks :

4. If X and Y are two independent variables, the conditional distribution of X given

Y , |y f x y ——————.

5. If X B , ,n p  the distribution of Xy n is ——————.

6. If 
2X N , ,  the points of inflexion of normal curve are ——————.

7. The variance of the rectangular distribution 
1

;f x a x b
b a

 is equal to ——————.

   Write true or false :

8. If X, Y and Z are three random variables, then cov X Y,Z cov X,Z cov Y,Z .

9. For a geometric distribution mean is always less than the variance.

10. The existence of variances of the random variables is not necessary for applying weak law of large

numbers.

(10 × 1 = 10 marks)

83598

83598

1105

1105

1105
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Section B

Answer all questions in one sentence each.

Each question carries 2 marks.

11. Define mathematical expectation of a random variable.

12. What are the properties of moment generating function ?

13. Define conditional variance.

14. Define joint raw moments for the bivariate distribution.

15. Define geometric distribution.

16. If a random variable 
2X N 40,5 , find P 32 X 50 .

17. Define convergence in probability.

(7 × 2 = 14 marks)

Section C

Answer any three questions.

Each question carries 4 marks.

18. State and prove the addition theorem of expectation.

19. What are the physical conditions for which binomial distribution is used ?

20. Show that in a Poisson distribution with unit mean, mean deviation about mean is 
2

e
 times the

standard deviation.

21. Define beta distributions of Type I and Type II. Give the relation between them.

22. State and prove Bernoulli's weak law of large numbers.

(3 × 4 = 12 marks)

Section D

Answer any four questions.

Each question carries 6 marks.

23. What is the expectation of the number of failures before the first success in an infinite series of

independent trials with constant probability p of success in each trial ?

24. Two random variables X and Y have the following joint probability density function :

2 , 0 1, 0 1
,

0, otherwise

x y x y
f x y

Find the covariance between X and Y.

83598

83598

1105

1105

1105
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25. Find the m.g.f. of the random variables whose moments are (i) 1 !2r
r r´  and (ii) !r r´

26. A car hire firm has two cars which it hires out day by day. The number of demands for a car on

each day is distributed as Poisson variate with mean 1.5. Calculate the proportion of days on

which (i) neither car is used and (ii) some demand is refused.

27. In a distribution exactly normal, 7% of the items are under 35 and 89% are under 63. What are

the mean and standard deviation of the distribution ?

28. Let Xi assume the values + i and – i with equal probabilities, show that law of large numbers

cannot be applied to the independent variables X1, X2, . . .

(4 × 6 = 24 marks)

Section E

Answer any two questions.

Each question carries 10 marks.

29. Prove that characteristic function is uniformly continuous.

30. Derive Poisson distribution as a limiting case of binomial distribution.

31. Explain the properties of normal distribution.

32. State and prove the Chebychev’s inequality.

(2 × 10 = 20 marks)

83598

83598

1105

1105

1105
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SECOND SEMESTER (CUCBCSS-UC) DEGIRPE E)(AItIINA:IION, APRIL 2o2o

Statistics

STS 2C Oz_PBOBABILITY DISTBIBUTIONS

Time : Three Hours Maximum : 80 Marks

Section A

' Answer all q}cestinns in one word.
Each question carrics L mark.

Name the following:

1. EtX,*E(X)]" of a random variable X.

z. For two random variables X and g E [(" - r](v- f)].

3. If X - N (0, 1), then the distribution of the square of )L

Fill up theblanks:

4. X and Y are independent random variables with

ft (") = e-& ,r > 0 and fz b) = e-! ,/ > 0, then f (*ly) =

5. fire mode of a Poisson random variable with E (X) = 5 it

6. X is the number turrrs up when a fair die is tossed, X follows distribution.

7. Ifx follow exponential distribution with mean 0.5, then P (x > 4) =

Write True or False : .

8. Fourth cumulant knof arandom variable X is pa.

g. The mean and standard deviation of X following Poissbn distribution:are same.

10. lchebychwe's inequality exists only for the random variable with finite variance.

(10x1=10marks)

t\rrn over
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Section B

I qwstinns in olore sentence'Amswer all qwstinns in olo.:

Each qucstinn carries 2 marks'

ta, i7 v tt\.- tr /\r\ I7 /V\
11. For two random variables, prove that Cov (X + Y' X - Y) = V (X) - V (Y):

tZ. Find E (X), X denotes the square of the number shown by a fair coin when it is krssed'

re rnean of X'
15. If X'follow rectaqgular distribution over [2' 6]' find th

16. Define CauchY distribution'

17. State Central Limit theorem'
(7 x2'= 14 marks)

Section C

'Answer anY thrren questinr*'
twwv' 

---J

Each one carrizs 4 mark*

18. state and prove the hddition theorem on expbetation for two random variables x *u t

19 Giventhejorntpm.f.ofxand Y, f (r',,=#''n=l'2;y=1'2' Find 
'(t'4

/il /ir ,\r\\ fir /\t\

zo. For two randorn variaules X and Y, prove that E (E (x/Y))= E (x)'

zL. For a random variable X and for two *rrrt rrt" 'r' and 'b', prove that Mo1* a ft) = ealMx (of)'

-*rr. 
If x follows follow discrete uniform distribution over lL'2''"n1'frnd v (X)'

(3x4=12marks)
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S€ction D

Answer onY fotrt qtrcstions'

E;achonc carries 6 mnrhs'
:-

Zg. For two random variables X and Y, tlre joint p.m'f' f (*'y\=ry'x=L'Zi! =L'2' Find the

conditionprobabilitydistributionsof(i)Xfi[=L;and(ii)YlX=2;

24. prove that _ rsr*s 1, where r. is pearson s co-elficient of,correlation between any furo random

variables X andY'

2s. ..steteand prove the lack of memory pmperty ofgeometric distribution'

26. p-rove that lrr+1=rlPr:r *Xft*r,where llr-r'FrtFr+1 8r€ the central moments of Poisson

distribution with Parameter ?u '

27. If X is exponential random variable with f (*)=lr-b''x>0' show that Y =L'e-M follow

rectangular distribution over [0, 1]'

distribution: IfX denotes the total number
28. ' Ilefine @nvetgence in probability and convergeace in

x
og.sueoess"s in n Bernoulli triats ririth,,pmbabilltrof, success p, pmve that ; converges to p rn 

.

ProbabilitY 
( 4x6=24marks)

Section E

, ns wer anY two questinns'

Each one carries lO marks'

29. LetxendYaretworandomvariableswithjointpdf f (',y\=8'*y'0<r<y<1and f (*'y)=9'

a- Y onrl Y
elsewhere. Find Comelation between X and Y.

30. (i) Define binomial distribution

. (ii) If X following binomial distribution with parameters z and p' (a) obtain the m'g'f' of x ; 1

(b) show that cov (i'f) =+' 
T'r:r over
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SECOND SEMESTER (CUCBCSS-UG) DEGREE
I\,TAY 2OL9

B.Sc. Statistics

STS..zC Oz_PROBABILITY DISTRIBUTIONS

Time : Three Hours Maximum:80 M6rks

Section A

Answer all questions in oneword. ';"

Each queition camies \ marh.

Name the following:

1. The second central moment of a random variable X.

3. ?robability distribution of the random variable X denoting the number of failures before the first
success in an experiment with only two possible results success and failure.

Fill up the blanks :

4. Pearson's co-effrcient of correlation between two random variables satisfying the linear relation

2x + 3Y- 5 = 0 PerfectlY is 

-.
Probability density function'of X foilowing r,J 12,51 =

X-and Y are two random variables with bivariate m.g.f. function, Mgv (tr, f2) is expressed in

terms of expectation as

7. The range of variation of beta distribution of second kind is

Write True or False :

8. m.g.f. exists for all the random variables.

9. Normal distribution is syrnmetric about its median.

10. Central limit theorem discusses the convergence of sum of randomvariables to normal distribution.

(10x1=10marks)

b.

6.

Turn over



Seetion B

,.-::.,,:Af,7Su'erallquestionsinonesentence.l.,'i.
Eaeh questbn'earries 2 nra*s.

11. Find the mean of a random variable X with first moment about 4 is given as ?.

,i

t:2. f (*,y)isthejointp.d.f oftwocontinuousrandomvariablesXrandi.W"it"anytraoofitsproperties.

(15,0.3).13. Write the mean and variance of a binomial distribution with parameters i

14. Define covariance of X and Y.

15. If n(x,y)=%D,where r=0.1 and y=1.2 isajointp.m.f.ofXandY,writethep.m.f.ofX.

16. State Bernoullils law of large numbers. 
:\i

' '. . .. .:17.'Define lognormal distribution.

(7 x2 = 14marks)

Sbction C
:

:r1 1. ) ,i
Answer any three qtnsitibns.

Each question carri.es 4 rnarks.

18. First three raw moments of X are - 1 , 55 anil'- O2;g, Obtainrio-efficient of skewndsd based on

19. State and prove Cauchy.$shwartz inequality.

20. Forarandomvariable'X,P(X=r3)=2P(X=4)'=,P(X=5).'FindV(X).,

2L. Obtain the m.g.f. of X following Poisson distribution with parameter 1.

22. The repair time oJa machine follows exponential distribution with an average of 2 hours. What is
.-1..

the probability that the repair time will be more than 2 hours ?

(3x4=l2marks)
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G^-+:^* nSection D

, ,Answer any fouit questions.
Eaeh question "ouit B marks.

' tt:.,

23. f (*, y) = e- u - ! ,r > Q,y,> 01 be the joint p.d,f, of (X, D. Find the bivariate m.g.f; of (X, y) and

24. Show that E 0(Y) = B (X) E (Y) need not imply X and Y are independent.

25. For two random variables X and Y, the joint p.d.f.

f (", Y) =2 - * - y ;o< r < 1, 0 <y < 1

= 0; otherrnrise ' Find E CX) and E (Y).

26. If X-N(rr,ol),Y;N(fz,oz), obtain the distribution of oX+bYwhen X and Y are
.independent.

2:,7. If X:N(12,Q.Obtain(i) p(x<20) ;(ii) p(0<x <2a) ;and(iii) p(lx-u[>8).

28. State and prove Tchebychev's inequality.

. (4x6=24marks)

Section E

Answer any two questions.
Each questinn canies LO mnrhs.

29. LetXandYaretworandomvariableswithjointp.d.f. f (+,y)=x,*!;0<x<1;0<y<1. Compute

the coefficient of correlation between X and Y.

30. Obtain the m.g.f. of X foltowing binomial distribution with parameters z andp. flence state and

prove the additive property of binomial distribution. If X and Y are indeoendent binomial random

variables with parameters (6, 0.5) and (4, 0.5) respectively, calculate P (X + Y > 3).

Turn over



# r
4 C 6?652

X-u
81. If X -(p, o), prove that (a) ? -,* (0i.1)1r&) Tlre,qrrartile deviation of X is 0.6745 <r.

:

82. State and prove Weak law of large nurnbers. Examine whether WLIN hold good for the sequence
, -.. .: 1.. : I ., :.,

of random variables {xr}, i = L,2,...where f (X, = *,{z;t)- 0.5.

(2 x 10 = 20 marks)

ii 1
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SECOND SEMESTER B.Sc. DEGREE D(AMINATION,
(CUCBCSS)

Complementary .Course

STS 2C O2_PROBABILITY DISTRIBUTIONS

Hours Maximum : 80 Marks

Section A

A?swer al! qucstians in oaeword.
Each questian carries I m.ark.

1

: Threefime

Name the following:

1. . The moments of a random variable X about origln.

2. The probabilitydistribution in which mean is equal to its variance.

3. Ttre distribution of tr where Xr - N (1,1) and Xz - N (1,1).

Fill up the blanks :

4. If two variables X and Y.are independent, then E ()fy) = 

-.
5. The maximum height of the normal cunre lies at the point

6. Ttre mode of the geometric distribution i fr =1r 2, ..... iS

7.Ifx-N(12.5,L2.26)andY-N(8.5,6.25),thevariableX+Yisdistributedas-.

Write T?ue or False :

8. If X and Y are two randorn variables, then the covariance between the variables oX + b and cY + d,

is equal to covariance between X and Y.

9. For a binomial distribution mean is always less than the variance.

10. Convergence in probability is also known as weak ionvergence.

(10 x 1= 10 marhs)

Tur:n over

f (,) = (*)'
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Section B

Answer all questions in one sentr+nce each,

Each question carri.es 2 mgrks.

L2. Qive the properties of eharacteristie functiorL ': .

13. Define conditional expectation.

14. Define joint central moments for the bivaridte'distribution.

15. Define negative binomial distribution.

16. If a random variable x - N (+0,s2), find p (45 < x < 50).

L7. Define weak convergence.

D4 ?,ei

(7x2=14marks)

18.

19.

Section C

Answer any tftrtee qu*tions.
Eoch question carrics 4 marks.

Define moment generating function of a random variable. Frove that it dqes not exist always.

Give the properties of normal distribution

20. If X and Y are independent Poisson variates, show that the conditional distribution of (XlX + V)

is binomial.

21. State the weak law of large numbers and central limit theorem.

" 22. If E (x) =5, v (x)='aur,a if P [x - 61./t] >0.99, ffnd the value oftr.

($x4=12nrarks)

, ,,Seo*ioa D ,

, Answer any fourguaefozs
Eaih questbn canics G.marks.

23. A coin is tossed until a head appears. ril&at is the expeetation of the number of.tosses required ?
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24. XrandXrhayeabivariatedistributiongivenbyp (\,*z)=r#.i where (g,*z)=(1,1), (1,2),

(2,L),(2,2\. Find the conditional mean and conditional varianee of X1 given Xz =2.

25. Let the random variable X assumes the value '*' with the probability law p (X = *)= q*-tp;
x =1,2,3..... and I =L - p. Find the m.g.f of X and hence frnd its mean and variance.

26. The mean and variance of a binomial distribution are 3 
*U f . Find (i) p (X = 1) and

(ii) P(x<1).

27. Assumingthattheheightofstudentsisdistributed"" N(r,"'). Ootofalargenumberofstudents,

5% are under 72 inches and.l}Vo are below 60 inches. Find the values of [r and o.

28.' Examine whether the weak law of large numbers holds {Xe} of independent random variables

defined as follows :

"[*o 
= fik)=2-@a+l) andp[xr -0]= L-z-zk;

(4x6=24marhs)

Section E
' 

Answer any two questions,.

Each question carries lO rnarks.

29. Let X and Y be two random variables, prove that :

' (i) E (x) = E {E (xl Y)} and

(ii) v (x) = E {v (xl Y)} + v {E (xtY)}.

30. State and prove the recumence relation for central moments for a binomial distribution.,-.__:-
31. Derive the m.g.f. of a normal distribution with parametersp and op .

32. State and prove the Chebychev,s inequality.
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Reg. No.....

SECOND SEMESTER B.sc. DEGREE EXAMINATION, ltrAy zot7
(cucBCSS-UG)

.

Complementary Course

STS 2C Oa-PROBABILITY DISTRIBUTION

Time : Three Hoursrrs Maximum : go Marks

Section A

o"!JiuT,:,i;:-*T;:,"i#;:"

Name the following:

1. For a random variable X , the function , [r"*].

2. For two random variables X and Y, a function denoting p (X = x,y = J).

3. If X - N (p, o), then the distribution of the square of X. .' ,

Fill up the blanks :

4. Correlation between two random variables X and y is

standard deviations of X and Y is 

-.

!,Cou(X,Y) r, *, then the product of

5. Xis aPoisson randomvariable with E(X) =E.r(tr) is 

-.7. If X -N(4, 2), then P (X, 4) = .---.

Write True or False :

8. Second cumulant h2 of a random variable X is V (X).

9. The mean of a Binomial random variable is less than its variance.

10. In sorne situations Tchebycheve's inequality may give a negative lower bound.

(10x1=10marks)

Turir over
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. Answer all qu;estions iz'one seutenoe ewh.
Each question camies 2 marhs.

11. State any/our propertigs ofexpectation.

12. Obtain the expected number of heads obtained in three tosses of a fair coin.

13. Define conditional expectation.

14. X-N(pr,or)andY-N(rz,o2), obtain the distribution of Y=oX+bY, where X and y are

independent. :

15. Define rectangular distribution

16. Define Pareto distribution.

L7. State Central Limit theorem.

,, (ZxZ=L4marks)
:.

Section C

Answer any three questions.
Each question carries 4 marhs.

18. Giventhepdf of &f (*) =U(r-*'),0<r<l.provethat E(X)=3. , 
,

19. Obtain the mgf of the random variable X with p.d.f. f 1x1 =L 
"-l*l 

,* r@ < .tr ( @. ' '

20. Obtain the mgf of Poisson ranclom variable with a parameter 1.

21. IfX follows ganuna distribution with one parameterp, obtai4 v(X).
0

22. Define conver$ence in probability and convergence in distribution.

(Bx4=12marks)
: $ection D

Answer any foui qu,estians.

Each question carries 6 marks. :

23. For two random variables X, and Y, the joint p.d.f.

f (*' Y) = 2- x - Y ;o< r < 1, o < Y < 1

= o, otherwise Find cov (x, 9,



25.

24"

26.

27.

28.

30.

31.

8 c 24785

State and prove Cauchy-Schwartz inequality. Use it to prove that -1 < r,ry < 1, where r* is Pearson's

coefficient of correlation between any two random variables X and Y.

State and prove the lack of memory property of exponential distribution

la I
Prove that p, +t= pelfrU, +nrpr-rl,*te""Pr-1,FrrFr.+r 8lrthecentrilmornentsofbinomial

distribution with parameters z andp

If X - N (p, o), show that the mean deviation about the mean is

State and prove Tchebycheve's inequality.
, (4x6=24marhs)

Section E

Answer any two questiorus.

Each question carrics LO marks.

Zg. Let X and Y are two random variables withioint pmf f (r, y) =# * =L,2,8 i y = l, 2.

Find:

(i) Correlation between X and Y

(ii) v(x/Y=2).

(i) For a geometric random variable with parameterp, obtain mean, variance and m.g.f.

(ii) If X and Y are two independent geometric random variables with same parameterp, ,Lo*

that the conditional distribution of X gwen X +Y = e follows uniforrr distribution.

(i) Define beta distribution of first and second kind. Obtain their means.

(ii) If X follow beta distribution of first kind with parametersp and q, show that Y = )V (1- X)

follow beta distribution of second kind.

'State and prove Weak law of large numbers. For a sequence of randomvariables (Xt ).Given that

,(*, --2u)=2-(zn+1) =P(tu = zh\,v1xo=0)= 1-2-@*+r), Examine if the taw of large

32.

numbers holds for this sequence.

(2 x 10 = 20 marks)
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SECOND SEMESTER B.Se. DEGREE (ST'PPLE1IIEXT.
APRIL 2OI7

(uc,_ccss)

Complementar5r Course

ST 2C O2-PROBABILITT DISTRIBUTIONS
fime : Three Hours

Part A
Answer all questions.

Each questinn carrics ye weightage.

1. lbe joint distribution function of two variabres x and y is defined as :

2 ' rf f (x, y) represents the joint p.d.f. two continuous random variables, trren 
J f (r , y) dy represents :

R,

(a) Marginal distribution ofX. G) Marginal distribution of y.
(c) Conditional distribution ofX. (d) Conditional distribution ofy.

3. If X and Y are independent random variables, then :

(a) P(X = r,Y = y).

(c) P(X<o,Y<o).

(a) Cov 0l Y) = E (X).8 CD.

(c) E (X Y) = E (X).8 CD.

(a)ffi
(c) cov(x'Y)

SDX

(b) P(X<r,Y<y).

_ (d) P(0<X(*,0<y<o).

(b) Cov (X, Y) =.E 0(Y).

(d) E(XY)=0.

(d) Dependent.

Maximum: 30 Weightage

4. P(X < a,Y < b) = p(X < @, y < 6), when the variables are :

(a) Continuous.

(c) Independent.

5. The regression coefficient ofyon X is given by :

(b)ffi
cov(X,Y)
v (x)(d)

Turn over
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The distribution function F (r) of a rectangular variate X defined on [c, bl is :

1(a) sA.

I(c) >A.

(d) n=9 P=/g.

(b) 7*ro.

(d) Do not exist.

(b) p t 3o.

(d) lr t o.

1(b) sT

'1
(d) > 

4.

c 25925

I(a) b_"-

x-@(c) b*.

o-r&) b*'
x-o(d) ;;

.7 . For a Binomial distribution mean = 6 and varianse = 4. fire values of the parameters are :

(b) n=18 e=i.(a) ,r=9 P=?g.

(c) n=18 e=?g.

8. The coeffici,ent of variation of a Poisson distribution with mean 16 is :

9. Ttre mode ofa geometric distribution P(r)= (iI r x, = 1,2,8,... is :

(b) t6*.
(.t) 40%.

(a) 0ne.

1(c) E.

10. Ttre points of inflexion of a Normal distribution are at :

11. Lindeberg-Levy forrr of CLT is applicable to a sequence of r'vs which are :

(a) Independent.

(b) Identicallydistributed

(c) Having common mean and variance.

(d) AII the above.

fire mean and SD of X are 8 and 3 respectively. Ilren P( X -8 l'6) is :12.

(l2xYa=Sweightage)



s c26925

Part B (Short Answer Type Questions)
Answer all nine questions.

Each question carries I weightage.

13. Define conditional expectation of X / Y =./.

14, Define stochastic iridependence of r.v's.

15. If X is a uniforrr variate which takes values 1,2, 3, . .,, n,find E (*).

16. Ttre m.g.f. of a distribution is (.+"' *.0)". ta"rrtifr the distribution.

17. If X - N(0.1), find 'C' such that P(l X l, C) = o.os.

18. State the additive property of Poisson variates.

19. What is the relation between a Norrnal variate and a lognormal variate ?

20. Define Pareto distribution

21. Define convergence in probability.

(9x l=9weightage)
Part C (Short Essay Type Questions)

Answer any frve questions.
Each questinn canies 2 weightage.

22. If f(*,y) =2-2r-! 0<r<1, 0<y<l,findtheconditionaldistributionofXgrvenY=./.

28. Find the mean and varianee of a geometric distribution P(r) = q'p i r = 0,1,2,3, .. .

24. ApoissonvariateXis suchthat p (X= l) =Z.p (X= 2), find p (X= 0).

25. Given P(X=r,Y= i=!#;x=1,2,8 !=l,Z.ExaminewhetherXandYareindependent.

27. Find the m.g.f. of an exponential variate. Hence find its mean and variance.

28. State Weak Law of large numbers.

(5x2=l0weightage)

Turn over
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. Part D @ssay ftpe Questions)
Answer ony two qucstions.

Each qucstion carries 4 weighto.ge.

State the important properties of Normal distributiolr.

lhe 
mmks obtained by 100 students in an Examination is found to follow Normal diffiufim.If 80 of them got less than 40 marks and 37 of them got more than Eo marks, find the-;

and S.D.

c %925

29. (a)

(b)

30' tt f (*,y)=2;o<*<y<r; find the conditionalmean and varianceofx/y.
3f. (a) State and prove Chebychev,s inequality.

(b) If x - a(za,f),.,urai"' n1s'"; i rri oring chebvchevbinequality.

(2xn=Sweightage)
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Time : Three Hours

I. Answer alltwelue question'

Maximum : 30 Weightage

1 As x -+ -o , the joint cumulative distribution function F (r, y) of abivariate randomvariable

(& Y) becomes:

(b) One.

(c) A number between zero and one

(d) None of these'

2 fire heights of fathers ar:d their sons form bivariate variables which are :

ST

g IfX and Y are independent discret9 variables, then P (X < r, Y < y) is equal to :

4Foranybivariatedistribution,whichofthefouowingistrue?

(a) lroz = pzo. (b) ll,tt = lLzz'

(a) Discretevariables.

(c) Pseudo variables.

(a) PtX<r,Y<fl.

(c) P{X=*}'r{v=Y1'

G) Continuous variables.

(d) None of these.

(d) ILrz = lLzt-(c) pro = [hr.

5 E{)rylY=1}=

(a) E (x).

(c) E (x Y).

Turn over
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When a = 1,'the binomial distribution B(u, p) reduces to distribution

(a) Stdndard binomial.

(c) Point binomial.

7 ltre Poisson distribution P (i') is leptokurtic for:

(b) Pseudo binomial.

(d) Poisson binomial.

(b) All values of iu.

(d) 7',*L.

(b) 1.

(d) None of these.

8 The moment generating function of geometric distribution with parameterp is :

(b) p (1 - *')-' .

(d) p[1- (r-p)e']-l.

9 For large values of 1,, the gam'ma distribution f (L) tends to :

(b) Expgnential.

(d) Cauchy.

10 Standard deviation of standard exponential distribution is,:

(a) r.
1(b) ,.

(d) None of these.

11 IfX is a standard nomal variate, then P (X ,5) equals :

&) 0.45.

' (d) None of these.

t2 If X follows Pareto distribution, then P (X = 0.5) is :

(a) p(1- on')t .

tcr dr- (1- pV'7-'.

(a) l.>lonly:

(c) ?u<tonly.

(a) Uniform.

(c) Normal.

(a) 0.6.

(c) 0.25.

(a) 0.5.

(c) 0.

1(c) 
Z.

(L2xYe=Sweightage)
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IL Short Answer Type questions' Answet all nine questions :-

13 Define marginal probability density function'

14DefrneconditionaldistributionfunctionofacontinuousrandomvariableYgivenX.

15 Define conditional variance of a random variable X given Y'

16 Define joint central moments of a bivariate distribution'
:

L7 Define a degenerate randomvariable'

18 Obtain second raw morqent of discrete uniform distribution

lgFindthemomentgeneratingfunctionofaBernoullidistribution.

20 Define rectangular distribution'

2t Define CauchY distribution' (9x 1=gweightage)

uL Shortlessay or paragraph qrrestions. Answer 
^nt 

fil"guestions :

22IfXandYarerandomvariableswithjointprobabilitydensityfunction:

["'('+ r),0 1*, ! 1@

11r, r) = 
lo , etsewhere

find P(x'l)' 
istributed random variables, show that

2glfx,Y,Zateindependentandidenticallydistributeorallcour

E (Y - Z)z =zvar (x)'

vhether X and Y are indePendent'
I-et p(r, y) = $, ,o, x=!,2,"', n and y =L'2'"" n 'Veriffr

Establish RenovskY formula'

Derive the moment s;.tirrg function fo a poisson variate. Hence obtain its first four central

moments.

2,7 Obtain the rnedian of normal distribution'

28 State and prove Bernoulli's law of large numbers'

24

25

26

(5x2= l0weightage)
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Statistics-Compleoentary Course

ST 2C O2_PROBABILITY DISTRIBI.MIONS
fime: Three Hours Maximum: 30 Weightage

I. Objective type questions. Answer alltwelue questions.

1 As ' -+ @' the cumulative distribution function Fo @, y) ota bivariate random variable
becomes: ,

(a) P(Y=y). &) P(Ysy).,

(c) P(Yry). (d) Noneofthese.

2 lf(X V) is a bivariate continuous random variable, which of the following statements is/are
true ?

I : P{X< a,Y36}>P{X.o,y<6}.
I

II : P {X <@,,Y <6} > P {X. qy <bl.

(a) I only. (b) II only.
(c) Both I and II. (d) Neither I nor II.

I ' IfX and Y are independent eontinuous random variables with finite E(X), E(y) *d E (Xy),

then E {[x - e (x)] [Y - E (Y)]],

(c) <0.. (d) =E()ff).

4 If po denote the (r, s)th product central moments of a bivariate random variable C& f"),
then:

(a) p11=Q.' (b) p*>0.

(c) pro = &

I Turn over

(d) lrro >0.
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(c) E(YlX=r). (d) rE(YlX=r)'

The outcome of an experirrrentlclassified as success S or.'fuilure F will follow a Bernoulli

listri[rtion if and onlY if ! ' -

, Ga) P(S)=9'

(c) P(S)=1.

(a). 4.5 er.

(c) 8.5 er.-

(b) P(S)=0.5;

(d) P'(S) rerrain,constant in'all trials'

.,i

- 
/--o \

If X follows discrete uniform distribution ove'f [t, tt],'then E(X']=

6(b) il'
:

46
, (d) 

11.

1 ., 
with distribution function F(,), the4 for any z>a,I If Z is a standard.normal variate

10 IfX-N(p,o),then P{P- ocX<P+o} =

(b) 0.6826.

(d) 0.e973.

If X and .Y are independent Poisson variates'such that x-P(1) and Y-P(z), then

P (t( +Y >3) is :

(b) L-4.5e4.

(d) 1'- 8.5 e{.

(a) 6.

(c) 46.

(b) < 1.

(r1) > 1.

(a) 0.5..

(c) 0.9454.
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11 IfX follows exponential distribution with mean 0, then its variance is :

(a) 0.

(c) J6.

(b) 92.

2(d) tr.

idi.t"ibotionof second kind thedistribution of Y = (1 + X)-1 is :

'(b) Beta distribution of second kind. :

auchy distribution . t
(d) f-distribution.

,(L.2xY+=Sweightage)
il. Short answer Tlpe questions. Answet all nine questions :

13 Define marginal densily'function.

L4 Define conditional distribution function.

16 Define conditional variance.

18 Obtain mear.I of geometric distribution

19 f ina *re characteristic function of reetangular distribution over (-1, 1).

20 State,the characteristic properff of exponential diStribution.

2L Define convergence in probability.

IIII. Short Essay or Paragraph questions. Answer any fiae questions. 
:

'23 Let (&Y) has probabilityfunetion, P(X=r'Y= i=*(*'*')' for r=0,1'2'3 and

y = 0,1. Find the marginal distribution of X and Y'

' 24 Obtain an expr€ssion for variance of a random variable X in.terms of conditional Variance.

25 Derive mean deviation about mean of binomial distribution.

i
I

I

I

l

I

I

.l
ii

Turn over
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26 Derive a recurrence relation for central molments of the Poisson distribution.
27 Derive the characteristic function of normal distribution.
28" State and establish the reproductive property of gamma distribution.

fV. Essay questions. Answer any twio questions :

29 l,et (& Y) has probability density function :

, lZ-x-!,0<*<1,0<y<1,g(*,J)={^

Find:
(a) Conditional density functions.

a

ft) Cov (& Y).

30 Distinguish between beta distribution of first kind and beta distribution ofsecond kind. Obtain

ai (a) Explain weak law of large numbers.

(b) State and establish Windbere-Levy form of CLT:

(2x4=Sweightage)

c 6167

(5x2=l0weightage)



!4 

-

Reg. No... ..;..............

SECOND SEMESTER B.Sc. DEGREE EXAMINATION, MAy 2016
(CUCBCSS_UG)

(Complementary Course)

STS 2C O2_PROBABILITY DISTRIBUTIONS
Time: Three Hours Maximum: g0 Marks

Section A

Each question carries L mark.

Name the following:

1. Ttre moments of a random variable X about E (X).
- 2. Ttre distribution of x, where log, x fgilows normal distribution.

3. 1-h9 random variable with only two possible values 0 and I with respective probabilities g andp.
Fill up the blanks :

4. For the constants a and b and for any two random variables X and y, Cov{X'+ a,y + bl

5. X is a Poisson random variable with mean E. Then V(X) =
6- X and Y are two random variables with bivariate distribution function, Fqy (*, y), then the value of

Er(*'Y)is ' 
:

+r7. In the expansion of I\4 (r) ttre coeffieient of ; is

Write T?ue or False :

r .,, Cov(X,y)8CoeffieientofcorrelationbetweentworandomvariablesXandvr"ffi.,

9. The mean and standard deviation of a Poisson random variable are same.

10. For a sequence ofrandom variibles, variances of.the random variables should exit to apply
*LLN' 

(1oxt=lomarks)

Turn over
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Section B

11. State Cauchy-Schwartz inequality.

t2. Define conditional expectation.

13. Find the mode of a binomial distribution with parametels (10, 0.4)

14. Define the bivariate mgf of X and Y.

15. Findc, if p(x,y)=c(?*r+3y),wherer =0,1andy = 1,2is ajointp.m.f.

16. Define standard normal distribution.

.(7x2=l4marks)

Answer any three questions.
Each one carries 4 marhs.

18.'r.or two random variables X and Y, Show that E (X) = E [E (X/Y)].
15. f (x, !) = e- x-t,r ) 0n y > 0 be the jgint.p.d.f. of (X,Y). Find the bivariate m.g.f. of (X,Y). :

20. Obtain the characteristic function of 'X - B(n, p)

21. Express Gamma distribution as sum of independent exponential randam variables.

22.I)efineconvergenceinprobabilityandconvergenceindistribution. ' 
(B x 4= l|marks)

. . Section D

Ayygr any four q uestions.
r : Each one earries 6 marks.

2.8. For two random variables X and Y, the joint p.d.f. : 
"

f (*'Y) =2 - x-Y ; o <* < 1,0 s Y < 1 
-.

24. X is a random variable with continuous distribution. Show that the distribution of Y = F (r), where
X is U [0, 1].

25. Prove that Pr+r rlFr-r.**,F,,wh6re Fr-ttltrt [r".r1 ar€ the central mcjhents of Poisson

distributionwith parameter 1 .
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26- If x - N(p, o), prove that the odd order central moments are zero.

(t t\27.IfX-N(p,o),showthatY=X2followganrmadistributionwithparameters[;,;J

(4x6=1lmarks)
Section E

Answer any two questions.
Each one wrries lO marks.

29. L€tXandYaretworandomvariableswithjoint p.d.f.f (x,y)=2i0 <* <.y < 1. Find
(i) Correlation between X and y. (ii) V OVy = y).

30. under some limiting conditibns such as z -) oo and p -+ 0 such that np = 1. (finite) prove that
binomial distribution, B (n,ia) tends to poisson p ( X ).

31. X : N(* o), prove that the (Zh)hcentral moment $zk = oz qZA- l)pz(*-r ,Sfor k -- l, Z, A.... .

' 32- State and prove Tchebychev's inequality. For a rhndom variable with p.d.f.. f (x) = e'* ; x) 0, use
:

. T*heby$ws ineUualitVto find a lowerbound tothe probability p( lX-11.g) :


