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RAN-2503000502011103
F.Y.B.Sc. (Sem. II) Examination April - 2026

ST-MJ-201-Univariate & Bivariate Probability Functions and Generating functions

(Statistics : Paper - III)

 [ Total Marks: 38

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
 Fill up strictly the above details on your answer book.

(2) “uQ¡“p âñp¡ “p DÑf Ap‘p¡.
 Answer the following questions.

(3) gOyNyZLu$e Lp¡$ô$L$ A“¡ A„L$X$p$Lu$e Lp¡$ô$L$ rh“„su ’u Ap‘hpdp„ Aphi¡.
  Logarithmic tables and statistical tables will be supplied on 

request.

(4) S>dZubpS>y Ap‘¡gp A„L$ âñ“p ‘yfp A„L$ v$ip®h¡ R>¡.
 Figures given to the right indicate the marks of the question.

(5) âp¡N°pdfrls kpC“Vu$qaL$ L$¡g¼eyg¡V$f“p¡ D‘ep¡N L$fu iLp$i¡.
 Non programmable scientific calculator is allowed.

Seat No.:

Student’s Signature

â. 1  “uQ¡“p Lp¡$B‘Z ApW$ âñp¡ “p DÑf Ap‘p¡/Answer any eight of the following questions. (8)

 1. eØÃR> Qg x “y„ k„cph“p OV$Ðh rh^¡e f(x) = 4x2; 0 < x < 1 
                             = 0,  AÞeÓ;
  lp¡e sp¡ dÝeõ’ ip¡^p¡. 
  The p.m. f. of a random variable f(x) = 4x2; 0 < x < 1

                                     = 0, otherwise;
  then find median.

 2. NprZrsL$ A‘¡np“u ìep¿ep Ap‘p¡ 
  Define mathematical expectation.

 3.  Å¡ ev¹$ÃR> Qg x “p¡ dÝeL$ 2 A“¡ rhQfZ 3 lp¡esp¡ E(3x + 1) 2 d¡mhp¡.
  For r.v x if mean is 2 and variance is 3 then find E(3x + 1)2.

 4. ev¹$ÃR> Qg x “y k„cph“p OV$Ðh rh^¡e f(x)= 2X: x ≥ 0 lp¡e. sp¡ âOps kS>®L$ rh^¡e d¡mhp¡.
  If the p.d.f. of random variable x is f(x)=2X: x ≥ 0 then find moment generating function.

 5. âOps“u ìep¿ep Ap‘p¡.
  Define moments.

 6. ev¹$ÃR> Qg x “y„ k„cph“p OV$Ðh rh^¡e f(x) = kx2, 0 < x < ∞; lp¡e sp¡ k d¡mhp¡.
  The p. d. f. of a random variable f(x) = kx2, 0 < x < ∞; then find k.

 7. Å¡ V(x) = 5 lp¡e sp¡ V(2x + 4) d¡mhp¡.
  If V(x) = 5 then find V(2x + 4)
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 8. kss Qg dpV$¡ Qsy’p®Lp¡$ d¡mhhp“y„ kyÓ Ap‘p¡.
  Give the relation to calculate quartiles of Continuous random variable.

 9. kss ev$¹ÃR> Qg“y„ Dvp$lfZ Ap‘p¡. 
  Give one example of continuous random variable.

â. 2  “uQ¡“p Lp¡$C ‘Z b¡ âñp¡ “p DÑf Ap‘p¡/Answer any two of the following questions. (10)

 1. k„cph“p rhsfZ rh^¡e“u ìep¿ep Ap‘p¡ s¡dS> s¡“p NyZ^dp£ S>Zphp¡.
  Define probability distribution function and give its properties.

 2. AL$¡[ÞÖe âOps A“¡ L$¡ÞÖue âOps “u ìep¿ep Ap‘p¡ s¡dS> â’d Qpf AL$¡[ÞÖe A“¡ L$¡ÞÖue âOps 
hÃQ¡“p k„b„^p¡ Ap‘p¡.

  Define raw moments and central moments and give relations between first four raw and 

central moments.

 3. ev¹$ÃR> Qg x “y„ k„cph“p OV$Ðh rh^¡e

     f(x) = 
4

3
 (2x – x2) ,  0  ≤  x  ≤ 1;

                = 0, AÞeÓ 
  lp¡e sp¡ dÝeõ’ A“¡ blºgL$ ip¡^p¡.
  The p.d.f. of a random variable x is

     f(x) = 
4

3
 (2x – x2) ,  0  ≤  x  ≤ 1;

                = 0,   otherwise

  Find median and mode.

â. 3  “uQ¡“p Lp¡$C ‘Z b¡ âñp¡ “p DÑf Ap‘p¡/Answer any two of the following questions. (10)

 1. qÜQg Aph©rÑ rhsfZ“u ìep¿ep Ap‘u s¡“p NyZ^d® S>Zphp¡. s¡dS> (i) X A“¡ Y “p kudphs} 
rh^¡ep¡, (ii) X “y„ Y = y lp¡e Ðepf¡ ifsu rh^¡e “u ìep¿ep Ap‘p¡.

  Define bivariate distribution with its properties. Also define (i) marginal distributions  

of X and Y (ii) conditional distribution of X when Y = y.

 2. âQrgs k„L$¡sdp„ ev¹$ÃR> Qgp¡ X A“¡ Y dpV$¡ kprbs L$fp¡ L$¡, 
  V(aX – bY) = a2V (X) + b2V(Y) – 2cov(X, Y), Äep„ a A“¡ b AQmp„L$p¡ R>¡.
  In usual notations for two random variables X and Y prove that

  V(aX – bY) = a2V (X) + b2V(Y) – 2cov(X, Y), Where a and b are constants.

 3. Å¡ b¡ ev¹$ÃR> Qgp¡ x A“¡ y “y„ k„ey¼s OV$Ðh rh^¡e 
     f(x, y)  = c(2x + y); 0 < x < 1; 0 < y < 2 

               = 0,  AÞeÓ; 
  lp¡e sp¡ (i) AQmp„L$ c, (ii) b„“¡“p ifsu k„cph“p O“sp rh^¡ep¡, (iii) Var(X) d¡mhp¡.
  If  X and Y are two random variables having joint density function

     f(x, y)  = c(2x + y); 0 < x < 1; 0 < y < 2

                  = 0, otherwhere;

  Find: (i) constant c, (ii) both Conditional density functions, (iii) Var (X)
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â. 4  “uQ¡“p Lp¡$C ‘Z b¡ âñp¡ “p DÑf Ap‘p¡/answer any two of the following questions. (10)

 1. kprbs L$fp¡ L$¡ ( )
dt

d
M t

r

r

x; E
t=0 =µ '

r
 

  Prove that ( )
dt

d
M t

r

r

x; E
t=0 =µ '

r

 2. ¾$dNyrZs âOps kS>®L$ A“¡ âOpskS>®L$ rh^¡e“u ìep¿ep Ap‘u â’d Qpf ¾$dNyrZs âOsp¡“¡ 
AL$¡[ÞÖe âOpsp¡“p õhê$‘dp„ v$ip®hp¡.

  Define factorial moment generating function and moment generating function.

  Express first four factorial moments in terms of raw moments.

 3. ep¡NOps kS>®L$ rh^¡e“u ìep¿ep Ap‘u s¡“p NyZ^dp£ S>Zphp¡ A“¡ s¡dp„’u Lp¡$C ‘Z b¡ kprbs L$fp¡.
  Define cumulant generating function Give its properties and prove any two of them.


