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Seat No. :  _______________ 
  

KG-105 
March-2014 

F.Y.B.Com. (Annual Pattern) 

Advanced Statistics – I 
 

Time :  3 Hours]  [Max. Marks : 70 
 

ÍÛæ̃ Û¶ÛÛ :   (1) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé. 
Instructions :  Figure to the right hand side indicate marks. 

    (2) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
     All questions carry equal marks. 

    (3) ÍÛÛþùÛ •Û¨Û¶ÛýÛ×ªÛ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ÉÛïõÛÉÛé. 
     Use of simple calculator is allowed.  

 

1. (a) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : 4 

  Define : 

  (1) …¶Ûéïõ-…éïõ ÜÈÛµÛéýÛ 

    Many-one function 

  (2) ÍÛÛ©Û©ýÛ 

    Continuity 

 (b) ¶Ûà˜Ûé¶ÛÛ¶Ûä× ÅÛ“Û ÉÛÛéµÛÛé : (•Û¾Ûé ©Ûé ªÛ¨Û) 6 

  Find the limit for the following : (any three) 

  (1) lim
x → 3

  
x

2 – 9

x – 3
 

  (2) lim
x → 0

  
x

3 + 5x
2 + 8x + 7

2x
3 – x2 + 4

 

  (3) lim
x → 0

  
1 – x

2 + x + 1

x
 

  (4) lim
x → ∞

  
x(x – 1) (x + 7)

(x2 – 5x + 1) (2x – 1)
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 (c) ›Ûé f(x) = x2(x – 1)2, x ∈R ÐüÛéýÛ ©ÛÛé f(x + 1) – f(x) ÉÛÛéµÛÛé. 4 

  If f(x) = x2(x – 1)2, x ∈R, find f(x + 1) – f(x). 

…¬ÛÈÛÛ/OR 

 (a) ÜÈÛïõÅÛ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé …¶Ûé ©Ûé¶ÛÛ Ü¶ÛýÛ¾ÛÛé ÅÛ”ÛÛé. 4 
  Define the derivative of a function. Write rules of differentiation. 

 (b) 
dy

dx
 ÉÛÛéµÛÛé : (ïõÛé̂ ¸Û¨Û ªÛ¨Û) 6 

  Find 
dy

dx
 : (any three) 

  (1) y = x5 ⋅ 5x 

  (2) y = 
x

2 – 5

x + 3
 

  (3) y = log(x2 ⋅ ex) 

  (4) y = (x2 – 7x + 5)10 

 (c) ÜÈÛµÛéýÛ f(x) ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ÈýÛÛ”ýÛÛÜýÛ©Û ÐüÛéýÛ ©ÛÛé x = 3 …Û•ÛÇ ©Ûé ÍÛ©Û©Û ™öé ©Ûé¾Û ïõÐüà ÉÛïõÛýÛ ? 4 

  f(x) = 
x

2 – 9

x – 3
 , x < 3 

    = 6  , x = 3 

    = x + 3  , x > 3 

  Function f(x) is defined as follows : 

  f(x) = 
x

2 – 9

x – 3
 , x < 3 

    = 6  , x = 3 

    = x + 3  , x > 3 

  Is the function continuous at x = 3 ? 

 

2. (a) Ü³ù¸Ûþùà ÜÈÛÍ©ÛÁõ¨Û¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 4 

  Write properties of Binomial Expansion.  

 (b) (i) 2, 1, 0, 4, 7, 8 ¾ÛÛ×¬Ûà ¼ÛµÛÛ›÷ …×ïõÛé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé 6 …Û×ïõ¦øÛ¶Ûà ›ä÷þùà-›ä÷þùà ïéõ¤øÅÛà 
ÍÛ×”ýÛÛ…Ûé ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ? ©Ûé¾ÛÛ×¬Ûà ïéõ¤øÅÛà ÍÛ×”ýÛÛ…Ûé 5 ÈÛ¦éø Ü¶Û:ÉÛéÌÛ ½ÛÛ•Ûà ÉÛïõÛýÛ ?  6 

   How many different numbers of six digit can be formed by using the digits 2, 

1, 0, 4, 7, 8, ? How many of them will be divisible by 5 ? 



KG-105 3 P.T.O.  

  (ii) ›Ûé 
n c4

n c3
 = 

7

4
 ÐüÛéýÛ ©ÛÛé n ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé. 

   Find the value of n. if 
n c4

n c3
 = 

7

4
 

 (c) Ü³ù¸Ûþùà ÜÈÛÍ©ÛÁõ¨Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé (101)5 ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé. 4 

  Find the value of (101)5 using Binomial Expansion. 

…¬ÛÈÛÛ/OR 

 (a) •ÛÜ¨Û©ÛàýÛ …¶Ûä¾ÛÛ¶Û¶ÛÛé ÜÍÛ±ùÛ×©Û ÍÛ¾Û›ÛÈÛÛé. 4 

  Explain the principle of Mathematical Induction. 

 (b) •ÛÜ¨Û©ÛàýÛ …¶Ûä¾ÛÛ¶Û¶ÛÛ ÜÍÛ±ùÛ×©Û¬Ûà ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 6 

   2 + 6 + 10 + 14 + …… + (4n – 2) = 2n2 

  Using the Mathematical induction prove that 

  2 + 6 + 10 + 14 + …… + (4n – 2) = 2n2. 

 (c) 








x
2 – 

1

x

8 

¶ÛÛ ÜÈÛÍ©ÛÁõ¨Û¾ÛÛ× ¾ÛµýÛ¾Û ¸Ûþù ¾ÛéÇÈÛÛé. 4 

  Find the middle term in the expansion of 








x
2 – 

1

x

8

. 

 

3. (a) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ¸ÛÁõÍ¸ÛÁõ Ü¶ÛÈÛÛÁõïõ –Û¤ø¶ÛÛ…Ûé, ïéõÜ¶®ùýÛ ¸Ûó–ÛÛ©ÛÛé. 4 

  Define : Mutually Exclusive Events, Central Moments. 

 (b) (1) ‘5’¶Ûà …ÛÍÛ¸ÛÛÍÛ¶Ûà ¸Ûó¬Û¾Û ˜ÛÛÁõ ÍÛÛþùà ¸Ûó–ÛÛ©ÛÛé ÉÛÛéµÛÛé. 6 

   Find first four raw moments about 5 : 

 xi 3 4 5 6 7 8 

 fi 1 3 7 4 3 2 

  (2) …éïõ ÍÛ¾Û–Û¶Û ¸ÛÛÍÛÛ¶Ûé Š™öÛÇ©ÛÛ× ¼Ûéïõà ÍÛ×”ýÛÛ ¾ÛéÇÈÛÈÛÛ¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéµÛÛé. 

   Find the probability of getting an even number when a cubical die is thrown. 
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 (c) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø ¾ÛµýÛïõ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ÉÛÛéµÛÛé : (•ÛÛÜ¨Û©Ûàïõ …¸Ûé“ÛÛ¶Ûà Áõà©Ûé) 4 

  Find mean and variance of the following data using mathematical expectation : 

x –1 0 1 2 3 

P(x) 0.1 0.2 0.3 0.3 0.1 

…¬ÛÈÛÛ/OR 

 (a) •ÛÛÜ¨Û©Ûàïõ …¸Ûé“ÛÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé …¶Ûé ©Ûé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ÅÛ”ÛÛé. 4 

  Define Mathematical Expectation. Write its properties. 

 (b) (i) ›Ûé ÍÛÛþùà ¸Ûó–ÛÛ©ÛÛé …¶Ûä’õ¾Ûé 3.5, 50, –20 …¶Ûé 400 ÐüÛéýÛ ©ÛÛé ¸Ûó¬Û¾Û ˜ÛÛÁõ ïéõÜ¶®ùýÛ ¸Ûó–ÛÛ©ÛÛé 

¾ÛéÇÈÛÛé.   6 

   Find first four central moments if row moments are 3.5, 50, –20, 400. 

  (ii) 5 ÍÛºéõþù …¶Ûé 3 ïõÛÇÛ þù¦øÛ¾ÛÛ×¬Ûà ¼Ûé þù¦øÛ ¸ÛäÁõÈÛ¨Ûà ÍÛÜÐü©Û ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé ¼Û×¶Ûé þù¦øÛ 

ïõÛÇÛ ÐüÛéÈÛÛ¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéµÛÛé. 

   There are 5 white and 3 black balls. Two balls are selected at random with 

replacements. What is the probability that both are black ? 

 (c) x …¶Ûé y ÍÈÛ©Û×ªÛ ˜ÛÅÛÛé ÐüÛéýÛ …¶Ûé E(x) = 3, E(y) = 8, V(x) = 10, V(y) = 70 ÐüÛéýÛ ©ÛÛé ÉÛÛéµÛÛé : 4 

  (1) E(5x + 2y) 

  (2) E(x – 9y) 

  (3) V(x – y) 

  (4) V(2x + 3y) 

  If x and y are independent variables and E(x) = 3, E(y) = 8, V(x) = 10, V(y) = 70 

find 

  (1) E(5x + 2y) 

  (2) E(x – 9y) 

  (3) V(x – y) 

  (4) V(2x + 3y) 
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4. (a) ¸ÛÛñýÛÍÛ¶Û ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛµÛéýÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 4 

  Write the probability function of Poisson distribution and give its properties. 

 (b) ¸ÛÛñýÛÍÛ¶Û ˜ÛÅÛ x ¾ÛÛ¤éø ›Ûé P(x = 1) = P(x = 2) ÐüÛéýÛ ©ÛÛé P(x ≤ 2) ÉÛÛéµÛÛé. šýÛÛ× (e–2 = 0.1353) 6 

  For a Poisson variate x, P(x = 1) = P(x = 2). Find P(x ≤ 2). Where (e–2 = 0.1353) 

 (c) ¶Ûà˜Ûé¶ÛÛ× Ü³ù–ÛÛ©Û ÍÛ¾ÛàïõÁõ¨ÛÛé¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈýÛÛ ÈÛ•ÛÁõ ©Ûé¶ÛÛ× ¼Ûà›÷¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 4 

  Discuss the nature of roots of the following equations without solving it. 

  (1) 4x
2 + 4x + 1 = 0 

  (2) 2x
2 + 3x – 1 = 0 

…¬ÛÈÛÛ/OR 

 (a) …Ü©Û•Ûä̈ ÛÛé«ÛÁõ ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛµÛéýÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛ× •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. 4 

  Write probability function of Hypergeometric distribution and give its properties. 

 (b) 52 ¸Û«ÛÛ¶Ûà ›Ûé¦ø¾ÛÛ×¬Ûà 4 ¸Û«ÛÛ ýÛÛþùÜ˜™öïõ Áõà©Ûé ¸ÛÍÛ×þù ïõÁõ©ÛÛ× ÈÛµÛä¾ÛÛ× ÈÛµÛä 1 ¸Û«Ûä ºæõÅÅÛˆ¶Ûä× ÐüÛéýÛ 

©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéµÛÛé. ©Ûé¾Û›÷ ºæõÅÅÛˆ¶ÛÛ ¸Û«ÛÛ¶ÛÛé ¾ÛµýÛïõ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ÉÛÛéµÛÛé. 6 

  Four cards are selected from a pack of 52 cards. Find the probability that at the 

most one club card is selected. Also find mean and variance of club cards. 

 (c) ›Ûé 5x
2 – 3x + 7 = 0 ÍÛ¾ÛàïõÁõ¨Û¶ÛÛ× ¼Ûà›÷ α …¶Ûé β ÐüÛéýÛ ©ÛÛé 4 

  (i) α2 + β2 …¶Ûé 

  (ii) 
1

α
 + 

1

β
 ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé. 

  If α and β are the roots of 5x
2 – 3x + 7 = 0 then find the values of  

  (i) α2 + β2 

  (ii) 
1

α
 + 

1

β
 

 

5. (a) Ü¶Û¨ÛÙýÛ¶ÛÛé ÜÍÛ±ùÛ×©Û …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ× –Û¤øïõÛé ÍÛ¾Û›ÛÈÛÛé. 4 

  What is Decision theory ? Explain its elements. 
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 (b) …éïõ ÈÛÍ©Ûä¶Ûà …éïõ¾Ûþùà¥ø ¸Û¦ø©ÛÁõ Ýïõ¾Û©Û ` 60 ™öé. …¶Ûé ©Ûé¶Ûà ÈÛé̃ ÛÛ¨Û Ýïõ¾Û©Û ` 100 ™öé. ›Ûé ©Ûé 
ÈÛÍ©Ûä …¥øÈÛÛÜ¦øýÛÛ þùÁõ¾ýÛÛ¶Û ¶Û ÈÛé̃ ÛÛýÛ ©ÛÛé …×©Ûé ©Ûé ` 50 ¾ÛÛ× ÈÛé̃ Ûà þéùÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¶Ûà˜Ûé …Û¸ÛéÅÛà 
¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà Š©¸ÛÛþùïéõ þùÁõ …¥øÈÛÛÜ¦øýÛé ÈÛÍ©Ûä¶ÛÛ ïéõ¤øÅÛÛ …éïõ¾ÛÛé ¼Û¶ÛÛÈÛÈÛÛ ›Ûé̂ …é ©Ûé ¶Û‘õà ïõÁõÛé ? 6 

  The cost of a producing one unit of an item is ` 60 and its selling price is ` 100. If 

the unit is not sold during the week then it can be sold at ` 50 at the end of the 

week. Decide how many units of the item should be produced per week using the 

following table ? 

…¥øÈÛÛÜ¦øïõ ¾ÛÛ×•Û 

Weekly Demand 
5 10 15 20 

ÍÛ×½ÛÛÈÛ¶ÛÛ 

Probability 
0.1 0.3 0.4 0.2 

 (c) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ïõ¤øÛéïõ¤øà¸Ûæ̈ ÛÙ ¾ÛÛ•ÛÙ ÉÛÛéµÛÛé : 4 

  Find the critical path from the following data : 

¸ÛóÈÛèÜ«Û 

Activity 
1-2 1-3 1-4 2-6 3-5 3-6 4-7 5-7 6-7 

ÍÛ¾ÛýÛ 

Time 
6 18 30 16 14 7 8 6 2 

…¬ÛÈÛÛ/OR 

 (a) PERT …¶Ûé CPM …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ›÷¨ÛÛÈÛÛé. 4 

  What is PERT and CPM ? Write difference between PERT and CPM. 

 (b) ¶Ûà˜Ûé …Û¸ÛéÅÛ ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà EST, EFT, LST, LFT ©Û¬ÛÛ ºõÛ›÷ÅÛ ÍÛ¾ÛýÛ ÉÛÛéµÛÛé. 6 

  Find EST, EFT, LST, LFT and Float time from the following data : 

¸ÛóÈÛèÜ«Û 

Activity 
1-2 1-3 2-3 2-4 3-4 4-5 

ÍÛ¾ÛýÛ 

Time 
20 25 10 12 5 10 
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 (c) ¶Ûà˜Ûé …Û¸ÛéÅÛÛ ÈÛÇ©ÛÁõ ËÛéÜ¨Ûïõ ¸ÛÁõ¬Ûà 4 

  From given payoff matrics according to 

  (i) •ÛäÄõ-ÅÛ–Ûä 

   Maxi-min 

  (ii) •ÛäÄõ-•ÛäÄõ 

   Maxi-max 

  (iii) ÅÛÛ¸ÅÛÛÍÛ 

   Laplace 

  (iv) ÐüÛéÜÈÛÙ̃ Û (α = 0.6) 

   Horwitz Principle (α = 0.6) 

  ¶ÛÛ ÜÍÛ±ùÛ×©Û ¸Ûó¾ÛÛ¨Ûé ËÛéÌ¥ø ÈýÛæÐü ¶Û‘õà ïõÁõÛé. 

  Find best act. 

      ÈýÛæÐü 

      Act  

–Û¤ø¶ÛÛ 

Event 
A1 A2 A3 A4 

E1 9 1 11 –5 

E2 –5 7 2 –3 

E3 –3 0 –1 1 

E4 2 6 0 10 

_____________ 
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