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RAN-2108002202050032
S.Y.B.Com. (External)  Examination April - 2026

Statistics - II (Principal)

Time: 3 Hours ] [ Total Marks: 100

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) S>dZu bpSy>“p„ A„L$ âñ“p„ ‘|fp NyZ k|Qh¡ R>¡.
 Figures to the right indicate full marks.

(3) N°pa‘¡‘f A“¡ kp„rM¼e L$p¡óV$L$p¡ rh“„su L$fhp’u Ap‘hpdp„ Aphi¡.>
 Graph papers and Statistical tables would be given on request.

(4) kpv$p L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡.
 Simple calculator can be used.

Seat No.:

Student’s Signature

â.1.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡. [20]

 1. y A“¡ x ‘f“u r“esk„b„^ f¡Mp y = 0.9x + 1.2 A“¡ x “u y ‘f“u r“esk„b„^ f¡Mp 
  x = 0.4y + 2.0 lp¡e sp¡ klk„b„^p„L$ “u qL„$ds ip¡^p¡.
 2. Å¡, r12.3 = 0.7586, r13 = –0.4, r12 = 0.80 lp¡e sp¡ r23 ip¡^p¡.
 3. Dv¹$Nd tbvy$ 2023 kp’¡“y„ hprj®L$ hgZ kduL$fZ y = 74.5 + 8.4x R>¡. sp¡ 2026 “p hj®“y„ Dv¹$Nd 

tbvy$ kp’¡“y„ hgZ kduL$fZ d¡mhp¡.
 4. âdpÎe rhsfZdp„ Å¡, p(x < 90) =0.84134 A“¡ rhQfZ = 100 lp¡e sp¡ µ “u qL„$ds ip¡^p¡.
 5. t- rhsfZ“p NyZ^dp£ S>Zphp¡.
 6. Å¡ hprj®L$ hgZ kduL$fZ y = 1000 + 120x – 25x2 R>¡, sp¡ s¡“p ‘f’u rÓdprkL$ hgZ kduL$fZ 

d¡mhp¡.
 7. “uQ¡“u kpdreL$ î¡Zu dpV¡$ “uQ¡“u dprlsu dm¡ R>¡. sp¡ s¡“p ‘f’u d|m kpdreL$ î¡Zu ip¡^p¡.

hj® 2016 2017 2018 2019 2020 2021 2022

hgZ 76.4 79.2 81.35 88.6 95.75 97.45 102.85

Aë‘L$pgu“ h^OV$ 3.6 0.8 -4.35 -3.6 4.25 1.55 -2.85

 8. kprbs L$fp¡L¡$, β(11) = 1.

 9. Å¡, r12 = r13 = r23 = 0.4 lp¡e sp¡ R2
1(23) “u qL„$ds ip¡^p¡.

 10. kpdpreL$ î¡Zu“p b¡ D‘ep¡N gpMp¡.

â.2. (A) kpdpreL$ î¡Zu A¡V$g¡ iy„? s¡“p OV$L$p¡ S>Zphp¡. Þe|“Ñd hNp£“u fus“p apev$p A“¡ N¡fapev$p  [06]

  S>Zphp¡.
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 (b) “uQ¡“u dprlsu ‘f’u dp¡kdu a¡fapfp¡ ip¡^p¡. (Qrgs kf¡fpi“p¡ D‘ep¡N L$fp¡)  [08]

hj® dp¡kd
I II III IV

2021 45 38 40 42

2022 47 39 41 40

2023 46 37 40 44

 (L$) âdpÎe rhsfZdp„ Å¡, dÝeL$ = 120 A“¡ â.rh. = 10 lp¡e sp¡, p(x < 130 / x > 120) ip¡^p¡.  [06]

A’hp
â.2. (A) kpdpreL$ î¡Zu“y„ rhïg¡jZ A¡V$g¡ iy„? kpdpreL$ î¡Zu“p NyZpL$pf A“¡ kfhpmp“y„ dp¡X$g  [06]

  A¡L$buÅ’u L¡$hu fus¡ AgN ‘X¡$ R>¡.
 (b) “uQ¡“u dprlsu ‘f’u qÜOpsu ‘fhge kduL$fZ“y„ AÞhep¡S>“ L$fp¡ s¡dS> hj® 2026 “ap“p¡ [08]

  A„v$pS> d¡mhp¡. 

hj® 2019 2020 2021 2022 2023 2024

“ap¡ (L$fp¡X$ ê$. dp„) 06 09 11 18 21 31

 (L$) A¡L$ Qp¡¼L$k ‘funpdp„ rhÛp’}Ap¡“p NyZ âdpÎe rhsfZ“¡ A“ykf¡ R>¡. s¡d“p kf¡fpi dp¼k® 40% [06]

  A“¡ â.rh.= 20% R>¡. Ap ‘funpdp„ 60% rhÛp’}Ap¡ “p‘pk ’ep. Ap ‘funp“y„ dp¡X$f¡i“ L$ep® bpv$ 
70% rhÛp’}Ap¡ ‘pk ’ep sp¡ A¡d“p dp¡X$f¡i“ L$ep® ‘l¡gp“p A“¡ dp¡X$f¡i“ L$ep® ‘R>u“p ‘pkuN dp¼k® 
ip¡^p¡.

â.3. (A) âQrgs k„L¡$sp¡ A“ykpf kprbs L$fp¡ L¡$ b12.3 = .
1– r

r – r r
2

1

23
2

12 13 23

v

v

D e m o
. [04]

 (b) Å¡ r12 = 0.7, r13 = 0.6, r23 = 0.5, σ1 = 12, σ2 =9, σ3 = 6 lp¡e sp¡ x2 “y„ x1 A“¡ x3 ‘f“y„  [06]

  r“esk„b„^ kduL$fZ d¡mhp¡. s’p x1 = 80 A“¡ x3 = 150 lp¡e sp¡ x2 “u kp‘¡n qL„$ds ip¡^p¡.  
 (L$) blºQrge klk„b„^“u ìep¿ep Ap‘p¡. s’p kprbs L$fp¡ L¡$,  [06]

  R
1– r

r r – 2r . r . r
1(23)
2

23
2

12
2

13
2

12 13 23
=

+
D e m o

 (X$) kprbs L$fp¡ L¡$, r“esk„b„^p„L$ Dv¹$Nd tbvy$“p a¡fapf’u r“‘£n R>¡ ‘f„sy õL¡$g ‘qfhs®“’u r“‘£g “’u.  [04]

A’hp
â.3. (A) kprbs L$fp¡ L¡$, (1 – )1.2

2
1
2

12
2=v v vD e m o    [04]

 (b) âQrgs k„L¡$sp¡dp„ kprbs L$fp¡ L¡$, b12.3 = 
1– b . b
b – b . b

32 23

12 13 32   [04]

 (L$) A„is: klk„b„^p„L$“u ìep¿ep Ap‘p¡. s’p âQrgs k„L¡$sp¡dp„ kprbs L$fp¡ L¡$,   [06] 

  r12.3 = 
1– r . 1 – r

r – r . r
2

23
2

13 13 23

13
D e m o

 (X$) Å¡,  xl = 8, x2 = 6, x3 = 10, σ1 = 2, σ2 = 3, σ3 = 4, r12 = 0.5, r13 = 0.7, r23 = 0.6  [06]

  lp¡e sp¡ x3 “y„ x1 A“¡ x2 “y„ r“esk„b„^ kduL$fZ d¡mhp¡.

â.4. (A) âQrgs k„L¡$sp¡dp„ kprbs L$fp¡ L¡$, η = 
–A.R. M.R.

A.R.   [06]

 (b) A¡L$ hõsy“u dp„N“p¡ r“ed x = 45 – P R>¡ A“¡ Ly$g MQ® rh^¡e 15 + 5x + 0.25x2 R>¡. sp¡  [05]

  dlÑd “ap¡ d¡mhhp dpV¡$ L¡$V$gp A¡L$dp¡ b“phhp Å¡BA¡? dlÑd “ap¡ ‘Z ip¡^p¡.
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 (L$) Å¡ dp„N A“¡ ‘yfhW$p“p r“edp¡ x = 150 – 5P A“¡ P = 12 + 
4
x

120
x2

+ R>¡ sp¡ bÅf k„syrgs  [05]

  qL„$ds A“¡ S>Õ’p¡ ip¡^p¡.  
 (X$) dp„N“p¡ r“ed kdÅhp¡.    [04]

A’hp
â.4. (A) “uQ¡“p ‘pX$p¡ kdÅhp¡.    [05]

  (1) bÅf kdsygp
  (2) kudp„s AphL$
 (b) A¡L$ hõsy“u dp„N“p¡ r“ed x =20 – P  R>¡. Å¡ hõsy“u qL„$ds P = 81 lp¡e sp¡ dp„N“u dyëe  [05]

  kp‘¡nsp ip¡^p¡.  
 (L$) A¡L$ hõsy“p¡ cph Äepf¡ qL$.N°p. v$uW$ 40 ê. lsp¡ Ðepf¡ s¡“u dp„N 10200 qL$.N°p. “u lsu Äepf¡$  [06]

  cph 60 ê. lsp¡ Ðepf¡ s¡“u dp„N 5200 qL$.N°p. “u lsu. Å¡ dp„N“y„ rh^¡e x = 
b

a – p2
 lp¡e, sp¡ 

AQmp„L$p¡ a A“¡ b ip¡^p¡. S>epf¡ cph qL$.N°p. v$uW$ 80 ê$. lp¡e sp¡ dp„N ip¡^p¡.$
 (X$) ArsNyZp¡Ñf rhsfZ“u ìep¿ep Ap‘p¡. s’p s¡“p¡ dÝeL$ ip¡^p¡.  [04]

â.5. (A) Å¡ n1 A“¡ n2 õhs„Ôe “u dpÓphpmp¡ F – Qg lp¡e sp¡ F
1

 “y„ rhsfZ n2 A“¡ n1 õhs„Ôe “u [05]

  dpÓphpmp¡ F – Qg ’pe R>¡ A¡d bsphp¡.
 (b) õVy$X$ÞV$ “p„ t – rhsfZ“u ìep¿ep Ap‘p¡. s’p s¡“y„ rhsfZ d¡mhp¡.  [05]

 (L$) Å¡ r b¡ Qgp¡ hÃQ¡“p¡ klk„b„^p„L$ lp¡e sp¡ kprbs L$fp¡ x “u qL„$ds –1 ≤ r ≤ 1 “u hÃQ¡ R>¡.  [04]

 (X$) “ap (x) “y„ h¡QpZ (y) ‘f“y„ r“esk„b„^ kduL$fZ 6y – l0x – 206 = 0 kf¡fpi h¡QpZ  [06]

  ê$. 44000 A“¡ “ap“y„ rhQfZ= 
16
9  (h¡QpZ“y„ rhQfZ) R>¡. sp¡ kf¡fpi “ap¡ s¡dS> h¡QpZ A“¡ “ap 

hÃQ¡“p¡ klk„b„^ ip¡^p¡.
A’hp

â.5. (A) Þey“sd hNp£“u fus¡ y “u x ‘f“u r“esk„b„^ f¡Mp“y„ kduL$fZ d¡mhp¡.  [06]

 (b) õ“¡X¡$L$p¡f“y„ F –rhsfZ d¡mhp¡ s’p s¡“p¡ dÝeL$ A“¡ rhQfZ d¡mhp¡.  [06]

 (L$) t A“¡ F rhsfZp¡ hÃQ¡“p¡ k„b„^ kdÅhp¡.    [04]

 (X$) Å¡ x = au + b A“¡ y = cv + d lp¡e sp¡ kprbs L$fp¡ L¡$ rxy = ruv Äep„, a, b, c, d AQmp„L$p¡  [04]

  R>¡.

ENGLISH VERSION

Q. 1.  Answer the following [20]

 1. The Regression line of y on x is y = 0.9x + 1.2 and x and y is x = 0.4y + 2.0 then 

find the value of correlation coefficient.

 2. If, r12.3 = 0.7586, r13 = –0.4, r12 = 0.80, then find r23.

 3. The annual trend equation with origin 2023 is y = 74.5 + 8.4x then find the trend 

equation with the origin of the year 2026.

 4. In a normal distribution if p(x < 90) =0.84134 and variance =100, then find the value 

of µ.

 5. State the properties of t- distribution.

 6. If the annual trend equation is y = 1000 + 120x – 25x2, then obtain the quarterly trend 

equation from it.
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 7. The following information is given for a time series. From the data given below, find 

the original time series.

Year 2016 2017 2018 2019 2020 2021 2022

Trend 76.4 79.2 81.35 88.6 95.75 97.45 102.85

Short-term Fluctuations 3.6 0.8 -4.35 -3.6 4.25 1.55 -2.85

 8. Prove that, β(11) = 1.

 9. If r12 = r13 = r23 = 0.4 then find the value of R2
1(23).

 10. State the two uses of time series.

Q.2. (a) What is mean by time series? State its components. State the advantages and  [06]

  disadvantages of the method of least squares.

 (b) From the following data, find the seasonal variations. [Use the method of moving  [08]

  average].

Year Season

I II III IV

2021 45 38 40 42

2022 47 39 41 40

2023 46 37 40 44

 (c) In a normal distribution if Mean = 120 and S.D. = 10, then find p(x < 130 / x > 120).  [06]

OR

Q.2. (a) What is time series analysis? How do the multiplicative and additive models of  [06]

  time series differ from each other?

 (b) Fit a second degree parabolic equation for the follow data. Also estimate the profit [08]

  for the year 2026. 

Year 2019 2020 2021 2022 2023 2024

Profit

(in Crore of Rs.)

06 09 11 18 21 31

 (c) In a certain examination the marks of the students follow normal distribution. [06]

  Their average marks are 40% and S.D. is 20%. 60% of the students failed in the 

examination. After the moderation of the results, 70% of the students passed. Then 

find the passing marks of the students, before and after the moderation.

Q.3. (a) Prove that, b12.3 = .
1– r

r – r r
2

1

23
2

12 13 23

v

v

D e m o
   [04]

 (b) If, r12 = 0.7, r13 = 0.6, r23 = 0.5, σ1 = 12, σ2 =9, σ3 = 6 then obtain regression [06]

  equation of x2, x1 and x3. Also obtain the value of x2 when x1 = 80 and x3 = 150.

 (c) State the definition of multivariate correlation. Also prove that,  [06]

  R
1– r

r r – 2r . r . r
1(23)
2

23
2

12
2

13
2

12 13 23
=

+
D e m o

 (d) Prove the regression co-efficients are independent of change of origin but not  [04]

  independent of change of scale.  

OR
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Q.3. (a) Prove that, (1 – )1.2
2

1
2

12
2=v v vD e m o      [04]

 (b) In a usual notation, prove that, b12.3 = 
1– b . b
b – b . b

32 23

12 13 32  [04]

 (c) Define partial co-efficient of correlation. Also in usual notations prove that,  [06]

  r12.3 = 
1– r . 1 – r

r – r . r
2

23
2

13 13 23

13
D e m o

 (d) If, xl = 8, x2 = 6, x3 = 10, σ1 = 2, σ2 = 3, σ3 = 4, r12 = 0.5, r13 = 0.7, r23 = 0.6  [06]

  then find the regression equation of x3 on x1 and x2.

Q.4. (a) In usual notations, prove that, η = 
–A.R. M.R.

A.R.
  [06]

 (b) The demand function of a commodity is, x = 45 – P and the total cost function is  [05]

  15 + 5x + 0.25x2, then how many units should be produced to get maximum profit?

  Also find the maximum profit.

 (c) If the demand and supply functions are x = 150 – 5P and P = 12 + 
4
x

120
x2

+   [05]

  then find the market equilibrium price and quantity.

 (d) Explain the law of demand.     [04]

OR

Q.4. (a) Explain the following terms;    [05]

  (1) Market equilibrium

  (2) Marginal revenue

 (b) If the demand function of a commodity is x =20 – P . If the price of a  [05]

  commodity P = 81, then find the elasticity of demand. 

 (c) When the price of a commodity was Rs.40/-, then its demand was 10200 kg. And  [06]

  when the price was Rs.60/-, then its demand was 5200 kg. If he demands function

  is, x = 
b

a – p2
,  then find the constants a and b. Also find the demand when price

  is Rs.80/-.

 (d) Define, hypergeometric distribution obtain its mean.  [04]

Q.5. (a) If, F is a variable with n1 and n2 degree of freedom then prove that the distribution  [05]

  of F
1

 is also F– distribution with n2 and n1 degree of freedom.

 (b) Define, student's t – distribution. Also obtain its distribution.  [05]

 (c) If the coefficient of correlation between two variables is r, then prove that the  [04]

  value of r, lies between –1 ≤ r ≤ 1.

 (d) The regression equation of profit (x) on sales (y) is, 6y – l0x – 206 = 0. Average  [06]

  sales is Rs. 44000/- and variance of profit = 
16
9

 (variance of sales), then find average

  profit and find the co-efficient of correlation between sales and profit.

OR

Q.5. (a) Obtain the regression line of y on x by the method of least squares.  [06]

 (b) Obtain the Snedecor's F- distribution. Also obtain its mean and variance.  [06]

 (c) Explain the relation between t and f – distribution.  [04]

 (d) If, x = au + b and y = cv + d, then prove that rxy = ruv, where, a, b, c, d are constant.  [04]


