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ÍÛæ˜Û¶ÛÛ : (i) ¼ÛμÛÛ ›÷ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
   (ii) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×�õ •Ûä¨Û −ùÉÛÛÙÈÛé ™öé. 
   (iii) ÍÛÛ−ùÛ •Û¨Û¶Û¿Û×ªÛ¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõà ÉÛ�õÛÉÛé. 
 

1. (a) Ý¼Û−äù x = a …Û•ÛÇ ÜÈÛμÛé¿Û¶ÛÛ ÍÛÛ©Û©¿Û¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. (4) 
 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

   (i) ›÷Ûé ƒ(x) = 2x2 + 
1
x ÐüÛé¿Û ©ÛÛé ƒ(x) + ƒ(– x) ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

  (ii) …é�õ ÈÛÍ©Ûä¶ÛÛ x …é�õ¾ÛÛé¶Ûä× Š©¸ÛÛ−ù¶Û ”Û˜ÛÙ¶Ûä× ÜÈÛμÛé¿Û (C) = 3x + 240 ™öé …¶Ûé …é�õ¾Û−ùà¥ø 
ÈÛé˜ÛÛ¨Û Ý�õ¾Û©Û ÄõÛ. 6 ÐüÛé¿Û ©ÛÛé ÍÛ¾Û©Ûæ¤ø Ý¼Û−äù ÉÛÛéμÛÛé. ›÷Ûé ÄõÛ. 600 ¶ÛºõÛé ¾ÛéÇÈÛÈÛÛé ÐüÛé¿Û ©ÛÛé 
� éõ¤øÅÛÛ …é�õ¾ÛÛé ¼Û¶ÛÛÈÛÈÛÛ ›÷Ûéˆ…é ? 

 (c) ¶Ûà˜Ûé¶ÛÛ¶Ûä× ÅÛ“Û ¾ÛéÇÈÛÛé (•Û¾Ûé ©Ûé ¼Ûé) : (4) 

  (i) lim
x → 1     

x2 + x – 2
2x2 – x – 1  

  (ii) lim
x → 0     

7x2 + 5x + 6
x2 + 2x + 3   

  (iii) lim
x → 1     

x – 1
3 x – 1

  

  (iv) lim
x → ∞     

(x + 2) (x2 + 1)
2x3 + 1   

…¬ÛÈÛÛ 
 (a) ÅÛ“Û¶ÛÛ Ü¶Û¿Û¾ÛÛé ›÷¨ÛÛÈÛÛé. (4) 
 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) ÜÈÛμÛé¿Û ƒ(x) = 
x2 – 4x + 3

x2 – 1   ¾ÛÛ¤éø Ý¼Û−äù x = 1 …Û•ÛÇ ÍÛÛ©Û©¿Û¶Ûà ˜Û˜ÛÛÙ �õÁõÛé. 

  (ii) Ý¼Û−äù x = 1 …Û•ÛÇ ¶Ûà˜Ûé¶ÛÛ ÜÈÛμÛé¿Û¶Ûä× ÍÛÛ©Û©¿Û ˜Û�õÛÍÛÛé 
    ƒ(x) = 3x , š¿ÛÛ× 0 ≤ x < 1. 
     = 3 , š¿ÛÛ× x = 1. 
     = 6 – 3x , š¿ÛÛ× 1 < x ≤ 2. 
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 (c) ¶Ûà˜Ûé¶ÛÛ ÜÈÛμÛé¿ÛÛé¶Ûä× x ¶ÛÛ ÍÛÛ¸Ûé“Û¾ÛÛ× ÜÈÛ�õÅÛ¶Û �õÁõÛé (•Û¾Ûé ©Ûé ¼Ûé) : (4) 

  (i) y = 
x2 – 6x + 5
x2 – 3x + 2  

  (ii) y = x2·log x 

  (iii) y = (x2 + 2x + 5)3 

  (iv) y = 11 + x + x2 + 
3
x   

 

2. (a) nPr ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸Ûà ÍÛÛÜ¼Û©Û �õÁõÛé � éõ nPr = 
n!

(n – r) !  (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) 
10
∑

i = 1
    i (i + 5)  ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

  (ii) 2.5 + 5.8 + 8.11 + ….. ¶ÛÛ n-¸Û−ùÛé¶ÛÛé ÍÛÁõÈÛÛÇÛé ÉÛÛéμÛÛé. 

 (c) (x – 3y)7 ¶ÛÛ ÜÈÛÅÛàÁõ¨Û¾ÛÛ× ˜ÛÛé¬Ûä× ¸Û−ù ÉÛÛéμÛÛé. (4) 

…¬ÛÈÛÛ 

 (a) Ü³ù¸Û−ùà ¸Ûó¾Ûé¿Û¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛ× ÅÛ“Û¨ÛÛé ›÷¨ÛÛÈÛÛé. (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) nC5 : nC2 = 28 : 5 ÐüÛé¿Û ©ÛÛé n ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

  (ii) ( 6 + 2 )4 + ( 6 – 2 )4  ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

 (c) •ÛÛÜ¨Û©Ûà¿Û …¶Ûä¾ÛÛ¶Û¶ÛÛ ÜÍÛ±ùÛ×©Û¬Ûà ÍÛÛÜ¼Û©Û �õÁõÛé � éõ : (4) 

   1.3 + 2.5 + 3.7 + 4.9 + ….. + n (2n + 1) = 
n (n + 1) (4n + 5)

6   

 

3. (a) � éõ¶®ùà¿Û ¸Ûó–ÛÛ©ÛÛé¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé …¶Ûé …ÛÈÛèÜ«Û ÜÈÛ©ÛÁõ¨Û¶Ûà ÜÈÛÌÛ¾Û©ÛÛ ©Ûé¾Û›÷ –Û×¤øÛ�õÛÁõ©ÛÛ 
¾ÛéÇÈÛÈÛÛ¶ÛÛ× ÍÛæªÛÛé ›÷¨ÛÛÈÛÛé.  (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) ›÷Ûé P(A) =  
1
3 , P(B) = 

1
4 …¶Ûé P (A ∩ B) = 

1
6  ÐüÛé¿Û©ÛÛé P (A ∪ B),  P (A′ ∩ B′) 

…¶Ûé P (A′/B′) ¾ÛéÇÈÛÛé. 

  (ii) …é�õ ºéõ�¤øÁõà¾ÛÛ× ªÛ¨Û ¾ÛÉÛà¶ÛÛé A, B …¶Ûé C � äõÅÛ Š©¸ÛÛ−ù¶Û¶ÛÛ 15%, 55% …¶Ûé 30% 
ÈÛÍ©Ûä…Ûé −ùÁõÁõÛé›÷ ¼Û¶ÛÛÈÛé ™öé. ©Ûé ¾ÛÉÛà¶ÛÛé …¶Ûä’õ¾Ûé 4%, 5% …¶Ûé 6% ”ÛÛ¾ÛàÈÛÛÇà ÈÛÍ©Ûä…Ûé 
¼Û¶ÛÛÈÛé ™öé. Š©¸ÛÛ−ù¶Û ¸ÛóÜ’õ¿ÛÛ¾ÛÛ×¬Ûà ¿Û´ù˜™ö Áõà©Ûé …é�õ ÈÛÍ©Ûä ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ›÷é ”ÛÛ¾ÛàÈÛÛÇà 
›÷¨ÛÛ¿Û ™öé. ©ÛÛé ©Ûé ÈÛÍ©Ûä ¾ÛÉÛà¶Û A ³ùÛÁõÛ Š©¸ÛÛÜ−ù©Û ¬Ûˆ ÐüÛé¿Û ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé. 
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 (c) …é�õ ¦ø¼¼ÛÛ¾ÛÛ× 5 Ü¤øÜ�õ¤øÛé ™öé ©Ûé¶ÛÛ Š¸ÛÁõ …¶Ûä’õ¾Ûé 1, 1, 2, 2 …¶Ûé 3 …×�õ ÅÛ”ÛéÅÛÛ ™öé. ©Ûé¾ÛÛ×¬Ûà      
2 Ü¤øÜ�õ¤øÛé ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé Ü¤øÜ�õ¤ø Š¸ÛÁõ ¾ÛÇ©ÛÛ …×�õÛé¶ÛÛ ÍÛÁõÈÛÛÇÛ¶Ûà …¸ÛéÜ“Û©Û Ý�õ¾Û©Û 
¾ÛéÇÈÛÛé.  (4) 

…¬ÛÈÛÛ 

 (a) •ÛÛÜ¨Û©Ûà¿Û …¸Ûé“ÛÛ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. •ÛÛÜ¨Û©Ûà¿Û …¸Ûé“ÛÛ¶ÛÛ •Ûä¨ÛμÛ¾ÛÛë ÅÛ”ÛÛé. (4) 
 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 
  (i) …é�õ ¿Û´ù˜™ö ˜ÛÅÛ X ¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨Û P(X) ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé : 
    P(X) = K ⋅ X3, š¿ÛÛ× X = 1, 2, 3. 
   …˜ÛÇÛ×�õ K ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. X ¶Ûà …¸ÛéÜ“Û©Û Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 
  (ii) …é�õ …ÛÈÛèÜ«Û ÜÈÛ©ÛÁõ¨Û¾ÛÛ× 3¶Ûà …Û›ä÷¼ÛÛ›ä÷¶Ûà ¸Ûó¬Û¾Û ˜ÛÛÁõ ¸Ûó–ÛÛ©ÛÛé 1, 3, 7 …¶Ûé 20 ™öé. ©ÛÛé 

� éõÜ¶®ù¿Û ¸Ûó–ÛÛ©ÛÛé ¾ÛéÇÈÛÛé. 
 (c) ªÛ¨Û ÜÈÛÈÛé˜Û�õÛé ÍÈÛ©Û×ªÛ Áõà©Ûé �õÛéˆ …é�õ ¸ÛäÍ©Û�õ ÜÈÛÌÛé ÍÛÛÁõÛé …Ü½Û¸ÛóÛ¿Û …Û¸Ûé ©Ûé¶Ûä× ¸Ûó¾ÛÛ¨Û              

3 : 5, 2 : 5 …¶Ûé 3 : 4 ™öé. ©Ûé ¸ÛäÍ©Û�õ ÜÈÛÌÛé …Ûé™öÛ¾ÛÛ× …Ûé™öÛ ¼Ûé ÜÈÛÈÛé˜Û�õÛé ÍÛÛÁõÛé …Ü½Û¸ÛóÛ¿Û …Û¸Ûé 
©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé. (4) 

 
4. (a) ¸ÛÛñ¿ÛÍÛ¶Û ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛμÛé¿Û ÅÛ”Ûà ©Ûé¶ÛÛ •Ûä¨ÛμÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. (4) 
 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 
  (i) Ü³ù–ÛÛ©Û ÍÛ¾Ûà�õÁõ¨Û 9x2 – 30x + 25 = 0 ¶ÛÛ ¼Ûà›÷ ¾ÛéÇÈÛÛé …¶Ûé ¼Ûà›÷¶ÛÛ ¸Ûó�õÛÁõ ›÷¨ÛÛÈÛÛé. 
  (ii) ¸ÛÛñ¿ÛÍÛ¶Û ˜ÛÅÛ X ¾ÛÛ¤éø ¾Ûμ¿Û�õ 0.64 ™öé. ©ÛÛé ©Ûé¶Ûä× ¸Ûó¾ÛÛÜ¨Û©Û ÜÈÛ˜ÛÅÛ¶Û ÉÛÛéμÛÛé …¶Ûé          

P (X ≥ 1) ¾ÛéÇÈÛÛé. [e–0.64 = 0.5273] 
 (c) …é�õ ¸Ûé� éõ¤ø¾ÛÛ× 30 Í’æõ ™öé. ›÷é¾ÛÛ× 5 Í’æõ ”ÛÛ¾ÛàÈÛÛÇÛ ™öé. ©Ûé ¸Ûé� éõ¤ø¾ÛÛ×¬Ûà ¿Û´ù˜™ö Áõà©Ûé 10 Í’æõ 

ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé¾ÛÛ× …é�õ¸Û¨Û Í’æõ ”ÛÛ¾ÛàÈÛÛÇÛé ¶Û ÐüÛé¿Û ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé.Š¸ÛÁõÛ×©Û 
”ÛÛ¾ÛàÈÛÛÇÛ Í’æõ¶ÛÛé ¾Ûμ¿Û�õ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ¾ÛéÇÈÛÛé. (4) 

…¬ÛÈÛÛ 

 (a) ÜÈÛÈÛé˜Û�õ - Δ ¶Ûé …ÛμÛÛÁéõ ¼Ûà›÷¶ÛÛ ¸Ûó�õÛÁõ ›÷¨ÛÛÈÛÛé. (4) 
 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 
  (i) ¸ÛÛñ¿ÛÍÛ¶Û ˜ÛÅÛ X ¾ÛÛ¤éø P (X = 3) = 2. P (X = 4) ™öé. ©ÛÛé P (X ≤ 1) ¾ÛéÇÈÛÛé.                

[e–2 = 0.1353] 
  (ii) …é�õ ›÷¬¬ÛÛ¾ÛÛ× 40 ¼ÛÅ¼Û ™öé. ›÷é¾ÛÛ× 5 ¼ÛÅ¼Û ”ÛÛ¾ÛàÈÛÛÇÛ ™öé. ›÷Ûé ©Ûé ›÷¬¬ÛÛ¾ÛÛ×¬Ûà ¿Û´ù˜™ö Áõà©Ûé 

…é�õ ¸Û™öà …é�õ 10 ¼ÛÅ¼Û ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé¾ÛÛ× ÈÛμÛä¾ÛÛ× ÈÛμÛä …é�õ ¼ÛÅ¼Û ”ÛÛ¾ÛàÈÛÛÇÛé ÐüÛé¿Û 
©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé. 

 (c) ›÷Ûé Ü³ù–ÛÛ©Û ÍÛ¾Ûà�õÁõ¨Û 2x2 – 3x + 1 = 0 ¶ÛÛ× ¼Ûà›÷ α …¶Ûé β ÐüÛé¿Û ©ÛÛé (4) 
  (i) α2 + β2 
  (ii) α3 + β3 

  (iii) 
α
β + 

β
α  ¶Ûà Ý�õ¾Û©Û ÉÛÛéμÛÛé. 
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5. (a) Ü¶Û¨ÛÙ¿Û¶ÛÛ ÜÍÛ±ùÛ×©Û¶ÛÛ ÍÛ×−ù½ÛÙ¾ÛÛ× ¶Ûà˜Ûé¶ÛÛ× ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé :  (4) 

  (i) –Û¤ø¶ÛÛ 
  (ii) È¿ÛæÐü 
  (iii) ÈÛÇ©ÛÁõ ËÛéÜ¨Û�õ 
  (iv) ¸ÛÜÁõÜÍ¬ÛÜ©Û¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ 
 (b) …é�õ ÈÛÍ©Ûä¶Ûà ¸Û¦ø©ÛÁõÝ�õ¾Û©Û ÄõÛ. 10 ™öé. ©Ûé¶Ûà ÈÛé˜ÛÛ¨Û Ý�õ¾Û©Û ÄõÛ. 15 ™öé. ›÷Ûé ©Ûé ÈÛÍ©Ûä ¶Û ÈÛé˜ÛÛ¿Û ©ÛÛé 

Ü−ùÈÛÍÛ¶ÛÛ …×©Ûé ÄõÛ. 8 ¾ÛÛ× ¸ÛÁõ©Û �õÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. −ùÁõÁõÛé›÷¶Ûà ¾ÛÛ×•Û¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ¶Ûä× ÜÈÛ©ÛÁõ¨Û ¶Ûà˜Ûé 
¸Ûó¾ÛÛ¨Ûé ™öé :  (6) 

¾ÛÛ×•Û 0 1 2 3 4 

ÍÛ×½ÛÛÈÛ¶ÛÛ 0.15 0.20 0.35 0.25 0.05 

  ©ÛÛé −ùÁõÁõÛé›÷ �éõ¤øÅÛà ÈÛÍ©Ûä…Ûé ÁõÛ”ÛÈÛà ›÷Ûéˆ…é ? ÈÛÇà ÍÛ×¸Ûæ¨ÛÙ ¾ÛÛÜÐü©Ûà¶Ûä× …¸ÛéÜ“Û©Û ¾ÛæÅ¿Û (EVPI) 
¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

 (c) ¶Ûà˜Ûé¶Ûà ¿ÛÛé›÷¶ÛÛ ¾ÛÛ¤éø ¸Û¤Ùø (PERT) ¶Û�õÉÛÛé ©Ûí¿ÛÛÁõ �õÁõÛé. �õ¤øÛé�õ¤øà¸Ûæ¨ÛÙ ¾ÛÛ•ÛÙ ÉÛÛéμÛÛé. (4) 

¸ÛóÈÛèÜ«Û 1 – 2 2 – 3 2 – 4 3 – 4 3 – 5 4 – 5 4 – 6 5 – 6 

ÍÛ¾Û¿Û (�õÅÛÛ�õ¾ÛÛ×) 13 13 12 10 13 17 15 16 

…¬ÛÈÛÛ 
 (a) ¸Û¤Ùø (PERT) …¶Ûé �õ¤øÛé�õ¤øà¸Ûæ¨ÛÙ ¾ÛÛ•ÛÙ (CPM) ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÍÛ¾Û›÷ÛÈÛÛé. (4) 
 (b) ¶Ûà˜Ûé¶Ûà ¿ÛÛé›÷¶ÛÛ ¾ÛÛ¤éø �õ¤øÛé�õ¤øà¸Ûæ̈ ÛÙ ¾ÛÛ•ÛÙ ÉÛÛéμÛÛé …¶Ûé ©¿ÛÛÁõ¼ÛÛ−ù −ùÁéõ�õ �õÛ¿ÛÙ ¾ÛÛ¤éø EFT, LFT …¶Ûé 

ºõÛ›÷ÅÛ ÍÛ¾Û¿Û ÉÛÛéμÛÛé : (6) 

¸ÛóÈÛèÜ«Û 1 – 2 1 – 3 2 – 4 3 – 4 3 – 5 4 – 5 5 – 6 

ÍÛ¾Û¿Û (�õÅÛÛ�õ¾ÛÛ×) 2 5 4 3 5 6 2 

 (c) ¶Ûà˜Ûé¶ÛÛ ÈÛÇ©ÛÁõ ËÛéÜ¨Û�õ ¾ÛÛ¤é (4)ø 
  (i) •ÛäÂú-ÅÛ–Ûä ÜÍÛ±ùÛ×©Û 
  (ii) •ÛäÂú-•ÛäÂú ÜÍÛ±ùÛ×©Û 
  (iii) ÐüÛÜÈÛÙ˜Û¶ÛÛ ÜÍÛ±ùÛ×©Û (š¿ÛÛ× α = 0.4) …¶Ûé 
  (iv) ÅÛÛ¸ÅÛÛÍÛ¶ÛÛ ÜÍÛ±ùÛ×©Û ¸Ûó¾ÛÛ¨Ûé ËÛéÌ¥ø È¿ÛæÐü ¶Û‘õà �õÁõÛé. 

È¿ÛæÐü 
–Û¤ø¶ÛÛ 

S1 S2 S3 S4 

E1 10 40 20 30 

E2 20 12 30 28 

E3 30 20 35 16 

E4 40 30 15 22 
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Instructions : (i) All questions carry equal marks. 
    (ii) Figure to the right hand side indicates marks. 
    (iii) Use of simple calculator is allowed. 
 
1. (a) Define the continuity of a function at point x = a. (4) 
 (b) Answer the following questions : (6) 

   (i) If ƒ(x) = 2x2 + 
1
x , find the value of ƒ(x) + ƒ(– x). 

  (ii) The cost function of producing x units of an item is (C) = 3x + 240 and the 
selling price per unit is Rs. 6. Find break-even point. Find the number of 
units to be produced to get profit of Rs. 600. 

 (c) Find the limits of following (any two) : (4) 

  (i) lim
x → 1     

x2 + x – 2
2x2 – x – 1  

  (ii) lim
x → 0     

7x2 + 5x + 6
x2 + 2x + 3   

  (iii) lim
x → 1     

x – 1
3 x – 1

  

  (iv) lim
x → ∞     

(x + 2) (x2 + 1)
2x3 + 1   

OR 

 (a) State the rules of limit. (4) 
 (b) Answer the following questions : (6) 

  (i) Discuss the continuity of ƒ(x) = 
x2 – 4x + 3

x2 – 1   at point x = 1. 

  (ii) Verify the continuity of the following function at x = 1. 
    ƒ(x) = 3x , where 0 ≤ x < 1. 
     = 3 , where x = 1. 
     = 6 – 3x , where 1 < x ≤ 2. 
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 (c) Differentiate the following functions with respect to x (any two) : (4)  

  (i) y = 
x2 – 6x + 5
x2 – 3x + 2  

  (ii) y = x2.log x 

  (iii) y = (x2 + 2x + 5)3 

  (iv) y = 11 + x + x2 + 
3
x   

 

2. (a) Define nPr. Prove that nPr = 
n!

(n – r) !  (4) 

 (b) Answer the following questions : (6) 

  (i) Find the value of  
10
∑

i = 1
    i (i + 5)  

  (ii) Find sum of n-terms of the series 2.5 + 5.8 + 8.11 + ….. 

 (c) Find the fourth term in the expansion of (x – 3y)7. (4) 

OR 

 (a) Write the formula of Binomial expansion and state its characteristics. (4) 

 (b) Answer the following questions : (6) 

  (i) If nC5 : nC2 = 28 : 5, find the value of n. 

  (ii) Find the value of ( 6 + 2 )4 + ( 6 – 2 )4 

 (c) Using principle of mathematical Induction prove that : (4) 

   1.3 + 2.5 + 3.7 + 4.9 + ….. + n (2n + 1) = 
n (n + 1) (4n + 5)

6   

 

3. (a) Define central moments and state the formula to find coefficients of skewness and 
kurtosis of a frequency distribution. (4) 

 (b) Answer the following questions. (6) 

  (i) If P(A) =  
1
3 , P(B) = 

1
4 and P (A ∩ B) = 

1
6 , find the value of P (A ∪ B),       

P (A′ ∩ B′) and P (A′/B′). 

  (ii) Three machines A, B and C produces 15%, 55% and 30% of items daily in a 
factory. The percentage of defective items of these machines are 
respectively 4%, 5% and 6%. An item is taken at random from the 
production and is found to be defective. Find the probability that it is 
produced by machine A. 
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 (c) There are 5 tickets in a box and number 1, 1, 2, 2 and 3 are written on tickets. Two 
tickets are taken at random from the box. Find the expected value of the sum of 
the numbers on the tickets. (4) 

OR 
 (a) Define mathematical expectation. State the characteristics of the mathematical 

expectation. (4) 
 (b) Answer the following questions : (6) 
  (i) Probability distribution P(X) of a random variable X is as follows : 

    P(X) = K ⋅ X3, where X = 1, 2, 3. 
   Find the constant K. Find the expected value of X. 
  (ii) The first four moments about 3 of a frequency distribution are 1, 3, 7 and 

20. Find central moments. 
 (c) The opinion in favour of a book given by three critics is in the ratio 3 : 5, 2 : 5 and 

3 : 4. Find the probability that at least two will give good opinion about a book. (4) 
 
4. (a) Write the probability mass function of Poisson distribution. State its properties. (4) 
 (b) Answer the following questions : (6) 

  (i) Obtain roots of the quadratic equation 9x2 – 30x + 25 = 0 and state the 
nature of roots. 

  (ii) The mean of a Poisson variate X is 0.64. Find its standard deviation. Find     
P (X ≥ 1). [e–0.64 = 0.5273] 

 (c) There are 30 screws in a packet of which five are defective. If 10 screws are taken 
at random from the packet, find the probability that none of them is defective. 
Also find mean and variance of the defective screws. (4) 

OR 

 (a) State the nature of roots using discrimant Δ. (4) 
 (b) Answer the following questions : (6) 

  (i) For a Poisson Variate X, P (X = 3) = 2. P (X = 4). Find P (X ≤ 1).                
[e–2 = 0.1353] 

  (ii) There are 40 bulbs in a lot and 5 of them are defective bulbs. If 10 bulbs are 
taken one after the other from it, find the probability that at the most one 
bulb is defective. 

 (c) If α and β are the roots of quadratic equation 2x2 – 3x + 1 = 0, find the value of (4) 

  (i) α2 + β2 

  (ii) α3 + β3 

  (iii) 
α
β + 

β
α  
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5. (a) Explain the following terms with reference to decision theory :  (4) 

  (i) Event 
  (ii) Strategy 
  (iii) Pay-off matrix 
  (iv) Estimate of probability 
 (b) The cost price of an item is Rs. 10 and its selling price is Rs. 15. The unsold item 

can be returned at Rs. 8 at the end of a day. The probability distribution of daily 
demand is as follows : (6) 

Demand 0 1 2 3 4 

Probability 0.15 0.20 0.35 0.25 0.05 

  Decide how many units of an item should be kept daily. Also find Expected value 
under perfect information (EVPI). 

 (c) Prepare PERT chart for the following project and find critical path. (4) 

Activity 1 – 2 2 – 3 2 – 4 3 – 4 3 – 5 4 – 5 4 – 6 5 – 6 

Time (Hours) 13 13 12 10 13 17 15 16 

OR 

 (a) Explain the difference between PERT and CPM. (4) 
 (b) Find critical path for the following project and then find EFT, LFT and Float time 

for each activity : (6) 

Activity 1 – 2 1 – 3 2 – 4 3 – 4 3 – 5 4 – 5 5 – 6 

Time (Hours) 2 5 4 3 5 6 2 

 (c) For the following pay-off matrix, decide the best strategy using (4) 
  (i) Maxi-min 
  (ii) Maxi-max 
  (iii) Hurwitz’s principle (α = 0.4) and 
  (iv) Laplace principle. 

Strategy 
Event 

S1 S2 S3 S4 

E1 10 40 20 30 

E2 20 12 30 28 

E3 30 20 35 16 

E4 40 30 15 22 
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ÍÛæ˜Û¶ÛÛ : (i) ¼ÛμÛÛ ›÷ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
   (ii) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×�õ •Ûä¨Û −ùÉÛÛÙÈÛé ™öé. 
   (iii) ÍÛÛ−ùÛ •Û¨Û¶Û¿Û×ªÛ¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõà ÉÛ�õÛÉÛé. 
 

1. (a) Ý¼Û−äù x = a …Û•ÛÇ ÜÈÛμÛé¿Û¶ÛÛ ÍÛÛ©Û©¿Û¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. (4) 
 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

   (i) ›÷Ûé ƒ(x) = 2x2 + 
1
x ÐüÛé¿Û ©ÛÛé ƒ(x) + ƒ(– x) ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

  (ii) …é�õ ÈÛÍ©Ûä¶ÛÛ x …é�õ¾ÛÛé¶Ûä× Š©¸ÛÛ−ù¶Û ”Û˜ÛÙ¶Ûä× ÜÈÛμÛé¿Û (C) = 3x + 240 ™öé …¶Ûé …é�õ¾Û−ùà¥ø 
ÈÛé˜ÛÛ¨Û Ý�õ¾Û©Û ÄõÛ. 6 ÐüÛé¿Û ©ÛÛé ÍÛ¾Û©Ûæ¤ø Ý¼Û−äù ÉÛÛéμÛÛé. ›÷Ûé ÄõÛ. 600 ¶ÛºõÛé ¾ÛéÇÈÛÈÛÛé ÐüÛé¿Û ©ÛÛé 
� éõ¤øÅÛÛ …é�õ¾ÛÛé ¼Û¶ÛÛÈÛÈÛÛ ›÷Ûéˆ…é ? 

 (c) ¶Ûà˜Ûé¶ÛÛ¶Ûä× ÅÛ“Û ¾ÛéÇÈÛÛé. (•Û¾Ûé ©Ûé ¼Ûé) : (4) 

  (i) lim
x → 1     

x2 + x – 2
2x2 – x – 1  

  (ii) lim
x → 0     

7x2 + 5x + 6
x2 + 2x + 3   

  (iii) lim
x → 1     

x – 1
3 x – 1

  

  (iv) lim
x → ∞     

(x + 2) (x2 + 1)
2x3 + 1   

…¬ÛÈÛÛ 
 (a) ÅÛ“Û¶ÛÛ Ü¶Û¿Û¾ÛÛé ›÷¨ÛÛÈÛÛé. (4) 
 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) ÜÈÛμÛé¿Û ƒ(x) = 
x2 – 4x + 3

x2 – 1   ¾ÛÛ¤éø Ý¼Û−äù x = 1 …Û•ÛÇ ÍÛÛ©Û©¿Û¶Ûà ˜Û˜ÛÛÙ �õÁõÛé. 

  (ii) Ý¼Û−äù x = 1 …Û•ÛÇ ¶Ûà˜Ûé¶ÛÛ ÜÈÛμÛé¿Û¶Ûä× ÍÛÛ©Û©¿Û ˜Û�õÛÍÛÛé 
    ƒ(x) = 3x , š¿ÛÛ× 0 ≤ x < 1. 
     = 3 , š¿ÛÛ× x = 1. 
     = 6 – 3x , š¿ÛÛ× 1 < x ≤ 2. 
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 (c) ¶Ûà˜Ûé¶ÛÛ ÜÈÛμÛé¿Û¶Ûä× x ¶ÛÛ ÍÛÛ¸Ûé“Û¾ÛÛ× ÜÈÛ�õÅÛ¶Û �õÁõÛé (•Û¾Ûé ©Ûé ¼Ûé) : (4)  

  (i) y = 
x2 – 6x + 5
x2 – 3x + 2  

  (ii) y = x2·log x 

  (iii) y = (x2 + 2x + 5)3 

  (iv) y = 11 + x + x2 + 
3
x   

 

2. (a) nPr ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸Ûà ÍÛÛÜ¼Û©Û �õÁõÛé � éõ nPr = 
n!

(n – r) !  (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) 
10
∑

i = 1
    i (i + 5)  ¶Ûà Ý�õ¾Û©Û ÉÛÛéμÛÛé. 

  (ii) 2.5 + 5.8 + 8.11 + ….. ¶ÛÛ n-¸Û−ùÛé¶ÛÛé ÍÛÁõÈÛÛÇÛé ÉÛÛéμÛÛé. 

 (c) (x – 3y)7 ¶ÛÛ ÜÈÛÅÛàÁõ¨Û¾ÛÛ× ˜ÛÛé¬Ûä× ¸Û−ù ÉÛÛéμÛÛé. (4) 

…¬ÛÈÛÛ 

 (a) Ü³ù¸Û−ùà ¸Ûó¾Ûé¿Û¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛ× ÅÛ“Û¨ÛÛé ›÷¨ÛÛÈÛÛé. (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) nC5 : nC2 = 28 : 5 ÐüÛé¿Û ©ÛÛé n ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

  (ii) ( 6 + 2 )4 + ( 6 – 2 )4  ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

 (c) •ÛÛÜ¨Û©Ûà¿Û …¶Ûä¾ÛÛ¶Û¶ÛÛ ÜÍÛ±ùÛ×©Û¬Ûà ÍÛÛÜ¼Û©Û �õÁõÛé � éõ : (4) 

   1.3 + 2.5 + 3.7 + 4.9 + ….. + n (2n + 1) = 
n (n + 1) (4n + 5)

6   

 

3. (a) � éõ¶®ùà¿Û ¸Ûó–ÛÛ©ÛÛé¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé …¶Ûé …ÛÈÛèÜ«Û ÜÈÛ©ÛÁõ¨Û¶Ûà ÜÈÛÌÛ¾Û©ÛÛ ©Ûé¾Û›÷ –Û×¤øÛ�õÛÁõ©ÛÛ 
¾ÛéÇÈÛÈÛÛ¶ÛÛ× ÍÛæªÛÛé ›÷¨ÛÛÈÛÛé.  (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) ›÷Ûé P(A) =  
1
3 , P(B) = 

1
4 …¶Ûé P (A ∩ B) = 

1
6  ©ÛÛé P (A ∪ B),  P (A′ ∩ B′) …¶Ûé           

P (A′/B′) ¾ÛéÇÛé. 

  (ii) …é�õ ºéõ�¤øÁõà¾ÛÛ× ªÛ¨Û ¾ÛÉÛà¶ÛÛé A, B …¶Ûé C � äõÅÛ Š©¸ÛÛ−ù¶Û¶ÛÛ 15%, 55% …¶Ûé 30% 
ÈÛÍ©Ûä…Ûé −ùÁõÁõÛé›÷ ¼Û¶ÛÛÈÛé ™öé. ©Ûé ¾ÛÉÛà¶ÛÛé …¶Ûä’õ¾Ûé 4%, 5% …¶Ûé 6% ”ÛÛ¾ÛàÈÛÛÇà ÈÛÍ©Ûä…Ûé 
¼Û¶ÛÛÈÛé ™öé. Š©¸ÛÛ−ù¶Û ¸ÛóÜ’õ¿ÛÛ¾ÛÛ×¬Ûà ¿Û´ù˜™ö Áõà©Ûé …é�õ ÈÛÍ©Ûä ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ›÷é ”ÛÛ¾ÛàÈÛÛÇà 
›÷¨ÛÛ¿Û ™öé. ©ÛÛé ©Ûé ÈÛÍ©Ûä ¾ÛÉÛà¶Û A ³ùÛÁõÛ Š©¸ÛÛÜ−ù©Û ¬Ûˆ ÐüÛé¿Û ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé. 
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 (c) …é�õ ¦ø¼¼ÛÛ¾ÛÛ× 5 Ü¤øÜ�õ¤øÛé ™öé ©Ûé¶ÛÛ Š¸ÛÁõ …¶Ûä’õ¾Ûé 1, 1, 2, 2 …¶Ûé 3 …×�õ ÅÛ”ÛéÅÛÛ ™öé. ©Ûé¾ÛÛ×¬Ûà      
2 Ü¤øÜ�õ¤øÛé ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé Ü¤øÜ�õ¤ø Š¸ÛÁõ ¾ÛÇ©ÛÛ …×�õÛé¶ÛÛ ÍÛÁõÈÛÛÇÛ¶Ûà …¸ÛéÜ“Û©Û Ý�õ¾Û©Û 
¾ÛéÇÈÛÛé.  (4) 

…¬ÛÈÛÛ 

 (a) •ÛÛÜ¨Û©Ûà¿Û …¸Ûé“ÛÛ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. •ÛÛÜ¨Û©Ûà¿Û …¸Ûé“ÛÛ¶ÛÛ •Ûä¨ÛμÛ¾ÛÛë ÅÛ”ÛÛé. (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) …é�õ ¿Û´ù˜™ö ˜ÛÅÛ X ¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨Û  P(X) ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé : 

    P(X) = K ⋅ X3, š¿ÛÛ× X = 1, 2, 3. 

   …˜ÛÇÛ×�õ K ¶Ûà Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. X ¶Ûà …¸ÛéÜ“Û©Û Ý�õ¾Û©Û ¾ÛéÇÈÛÛé. 

  (ii) …é�õ …ÛÈÛèÜ«Û ÜÈÛ©ÛÁõ¨Û¾ÛÛ× 3¶Ûà …Û›ä÷¼ÛÛ›ä÷¶Ûà ¸Ûó¬Û¾Û ˜ÛÛÁõ ¸Ûó–ÛÛ©ÛÛé 1, 3, 7 …¶Ûé 20 ™öé. ©ÛÛé 
� éõÜ¶®ù¿Û ¸Ûó–ÛÛ©ÛÛé ¾ÛéÇÈÛÛé. 

 (c) ªÛ¨Û ÜÈÛÈÛé˜Û�õÛé ÍÈÛ©Û×ªÛ Áõà©Ûé �õÛéˆ …é�õ ¸ÛäÍ©Û�õ ÜÈÛÌÛé ÍÛÛÁõÛé …Ü½Û¸ÛóÛ¿Û …Û¸Ûé ©Ûé¶Ûä× ¸Ûó¾ÛÛ¨Û              
3 : 5, 2 : 5 …¶Ûé 3 : 4 ™öé. ©Ûé ¸ÛäÍ©Û�õ ÜÈÛÌÛé …Ûé™öÛ¾ÛÛ× …Ûé™öÛ ¼Ûé ÜÈÛÈÛé˜Û�õÛé ÍÛÛÁõÛé …Ü½Û¸ÛóÛ¿Û …Û¸Ûé 
©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé. (4) 

 
4. (a) ¸ÛÛñ¿ÛÍÛ¶Û ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛμÛé¿Û ÅÛ”Ûà ©Ûé¶ÛÛ •Ûä¨ÛμÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) Í’æõ¶ÛÛ …é�õ Š©¸ÛÛ−ù¶Û¾ÛÛ× �õÛé̂  …é�õ Í’æõ ”ÛÛ¾Ûà¿Ûä�©Û (”ÛÛ¾ÛàÈÛÛÇÛé) ÐüÛéÈÛÛ¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ 
1
10  

™öé. ©ÛÛé 400 Í’æõ¶ÛÛ ›÷¬¬ÛÛ¾ÛÛ× ”ÛÛ¾Ûà¿Ûä�©Û Í’æõ¶Ûà ÍÛÁéõÁõÛÉÛ ÍÛ×”¿ÛÛ ©Û¬ÛÛ ©Ûé¶Ûä× ¸Ûó¾ÛÛÜ¨Û©Û 
ÜÈÛ˜ÛÅÛ¶Û ÉÛÛéμÛÛé. 

  (ii) ¸ÛÛñ¿ÛÍÛ¶Û ˜ÛÅÛ x ¾ÛÛ¤éø ¾Ûμ¿Û�õ 0.64 ™öé. ©ÛÛé ©Ûé¶Ûä× ¸Ûó¾ÛÛÜ¨Û©Û ÜÈÛ˜ÛÅÛ¶Û ÉÛÛéμÛÛé …¶Ûé P (x ≥ 1) 
¾ÛéÇÈÛÛé. [e–0.64 = 0.5273) 

 (c) …é�õ ¸Ûé�éõ¤ø¾ÛÛ× 30 Í’æõ ™öé. ›÷é¾ÛÛ× 5 Í’æõ ”ÛÛ¾ÛàÈÛÛÇÛ ™öé. ©Ûé ¸Ûé� éõ¤ø¾ÛÛ×¬Ûà ¿Û´ù˜™ö Áõà©Ûé 10 Í’æõ ÅÛéÈÛÛ¾ÛÛ× 
…ÛÈÛé ©ÛÛé ©Ûé¾ÛÛ× …é�õ¸Û¨Û Í’æõ ”ÛÛ¾ÛàÈÛÛÇÛé ¶Û ÐüÛé¿Û ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé. Š¸ÛÁõÛ×©Û ”ÛÛ¾ÛàÈÛÛÇÛ 
Í’æõ¶ÛÛé ¾Ûμ¿Û�õ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ¾ÛéÇÈÛÛé. (4) 

…¬ÛÈÛÛ 

 (a) Ü³ù¸Û−ùà ÜÈÛ©ÛÁõ¨Û¶Ûä× ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛμÛé¿Û ¾ÛéÇÈÛà ©Ûé¶ÛÛ •Ûä¨ÛμÛ¾ÛÛë ›÷¨ÛÛÈÛÛé. (4) 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (6) 

  (i) …é�õ ¸Ûó¾ÛÛ¨¿Û ÜÈÛ©ÛÁõ¨Û¾ÛÛ× ˜Û©Ûä¬ÛÙ�õÛé 20.7 …¶Ûé 39.3 ÐüÛé¿Û ©ÛÛé ¾Ûμ¿Û�õ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ÉÛÛéμÛÛé. 

  (ii) …é�õ ›÷¬¬ÛÛ¾ÛÛ× 40 ¼ÛÅ¼Û ™öé, ›÷é¾ÛÛ× 5 ¼ÛÅ¼Û ”ÛÛ¾ÛàÈÛÛÇÛ ™öé. ›÷Ûé ©Ûé ›÷¬¬ÛÛ¾ÛÛ×¬Ûà ¿Û´ù˜™ö Áõà©Ûé 
…é�õ ¸Û™öà …é�õ 10 ¼ÛÅ¼Û ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé¾ÛÛ× ÈÛμÛä¾ÛÛ× ÈÛμÛä …é�õ ¼ÛÅ¼Û ”ÛÛ¾ÛàÈÛÛÇÛé ÐüÛé¿Û 
©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé. 

 (c) …é�õ ÐüÛé¤éøÅÛ¶ÛÛé ÍÛÁéõÁõÛÉÛ −íùÜ¶Û�õ ¶ÛºõÛé •ÛóÛÐü�õ−ùà¥ø ÄõÛ. 200 …¶Ûé ©Ûé¶Ûä× ¸Ûó¾ÛÛÜ¨Û©Û ÜÈÛ˜ÛÅÛ¶Û ÄõÛ. 50 
™öé. ©ÛÛé ÈÛÌÛÙ¶ÛÛ 365 Ü−ùÈÛÍÛ ¸Ûí�õà � éõ¤øÅÛÛ Ü−ùÈÛÍÛÛé¾ÛÛ× ÐüÛé¤øÅÛ¶ÛÛé ¶ÛºõÛé ÄõÛ. 150 ¬Ûà …Ûé™öÛé ¬ÛÉÛé ? (4) 

   [z = 1 ¾ÛÛ¤éø “ÛéªÛºõÇ = 0.3413,  z = 2 ¾ÛÛ¤éø “ÛéªÛºõÇ = 0.4772] 
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5. (a) Ü¶Û−ùÉÛÙ ©Û¸ÛÛÍÛ …¶Ûé ÍÛ¾ÛÜÌ¤ø ©Û¸ÛÛÍÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÍÛ¾Û›÷ÛÈÛÛé. (5) 

 (b) �õÛé̂  …é�õ ˜ÛÅÛ ÅÛ“Û¨Û¶ÛÛ …½¿ÛÛÍÛ ¾ÛÛ¤éø¶Ûà …é�õ ÍÛ¾ÛÜÌ¤ø¶ÛÛ …ÈÛÅÛÛé�õ¶ÛÛé 8, 12, 15, 18 …¶Ûé 22 
™öé. ©Ûé¾ÛÛ×¬Ûà ¸ÛäÁõÈÛ¨Ûà ÁõÜÐü©Û¼Û¼¼Ûé …é�õ¾ÛÛé¶ÛÛ× Ü¶Û−ùÉÛÛë ÅÛˆ ¶Ûà˜Ûé¶ÛÛ× ¸ÛÜÁõ¨ÛÛ¾ÛÛé ˜Û�õÛÍÛÛé : (9) 

  (i) E–y = 
–
Y  

  (ii) V(–y) = 
N – n

N  × 
S2

n   

  (iii) E(s2) = S2. 

…¬ÛÈÛÛ 

 (a) ¸ÛÜ−ù�õ Ü¶Û−ùÉÛÙ¶Û ¸Û±ùÜ©Û ÍÛ¾Û›÷ÛÈÛÛé. ©Ûé¾Û›÷ ©Ûé¶ÛÛ •Ûä¨Û-−ùÛéÌÛ ›÷¨ÛÛÈÛÛé. (4) 

 (b) …é�õ ÍÛ¾ÛæÐü¶Ûé ¼Ûé Í©ÛÁõ¾ÛÛ× ÈÛÐêü˜ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé …¶Ûé ©Ûé ¼Ûé Í©ÛÁõÛé ÜÈÛÌÛé¶Ûà ¾ÛÛÜÐü©Ûà ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé  
™öé :   (6) 

Í©ÛÁõ …ÈÛÅÛÛé�õ¶ÛÛé¶Ûà 
ÍÛ×”¿ÛÛ Í©ÛÁõ¶ÛÛé ¾Ûμ¿Û�õ Í©ÛÁõ¶Ûä× ÜÈÛ˜ÛÁõ¨Û

1 30 52 15 

2 70 48 35 

  ÍÛ¾ÛÜÌ¤ø¶ÛÛé ¾Ûμ¿Û�õ ÉÛÛéμÛÛé. ›÷Ûé −ùÁéõ�õ Í©ÛÁõ¾ÛÛ×¬Ûà ¿ÛÛ´ùÜ˜™ö�õ Áõà©Ûé 10% Ü¶Û−ùÉÛÙ ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé 
Í©ÛÜÁõ©Û Ü¶Û−ùÉÛÙ ¾Ûμ¿Û�õ¶Ûä× ÜÈÛ˜ÛÁõ¨Û ¾ÛéÇÈÛÛé. 

 (c) …é�õ ÍÛ¾ÛÜÌ¤ø¶ÛÛ 10 …ÈÛÅÛÛé�õ¶ÛÛé …¶Ûä’õ¾Ûé 18, 20, 23, 25, 28, 29, 21, 26, 28 …¶Ûé 35 ™öé 

©Ûé¾ÛÛ×¬Ûà ¼Ûé �õ−ù¶ÛÛ ¸ÛÜ−ù�õ Ü¶Û−ùÉÛÛë ÅÛˆ −ùÉÛÛÙÈÛÛé � éõ E(–ysy) = 
–
Y. (4) 
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Instructions : (i) All questions carry equal marks. 
    (ii) Figure to the right hand side indicates marks. 
    (iii) Use of simple calculator is allowed. 
 

1. (a) Define the continuity of a function at point x = a. (4) 

 (b) Answer the following questions : (6) 

   (i) If ƒ(x) = 2x2 + 
1
x , find the value of ƒ(x) + ƒ(– x). 

  (ii) The cost function of producing x units of an item is C = 3x + 240 and the 
selling price per unit is Rs. 6. Find break-even point. Find the number of 
units to be produced to get profit of Rs. 600. 

 (c) Find the limits of following (any two) : (4) 

  (i) lim
x → 1     

x2 + x – 2
2x2 – x – 1  

  (ii) lim
x → 0     

7x2 + 5x + 6
x2 + 2x + 3   

  (iii) lim
x → 1     

x – 1
3 x – 1

  

  (iv) lim
x → ∞     

(x + 2) (x2 + 1)
2x3 + 1   

OR 

 (a) State the rules of limit. (4) 

 (b) Answer the following questions : (6) 
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  (i) Discuss the continuity of ƒ(x) = 
x2 – 4x + 3

x2 – 1   at point x = 1. 

  (ii) Verify the continuity of the following function at point x = 1. 

    ƒ(x) = 3x , where 0 ≤ x < 1. 

     = 3 , where x = 1. 

     = 6 – 3x , where 1 < x ≤ 2. 

 (c) Differentiate the following functions with respect to x (any two) : (4) 

  (i) y = 
x2 – 6x + 5
x2 – 3x + 2  

  (ii) y = x2·log x 

  (iii) y = (x2 + 2x + 5)3 

  (iv) y = 11 + x + x2 + 
3
x   

 

2. (a) Define nPr. Prove that nPr = 
n!

(n – r) !  (4) 

 (b) Answer the following questions : (6) 

  (i) Find the value of  
10
∑

i = 1
    i (i + 5). 

  (ii) Find sum of n-terms of the series 2.5 + 5.8 + 8.11 + ….. 

 (c) Find the fourth term in the expansion of (x – 3y)7. (4) 

OR 

 (a) Write the formula of Binomial expansion and state its characteristics. (4) 

 (b) Answer the following questions : (6) 

  (i) If nC5 : nC2 = 28 : 5, find the value of n. 

  (ii) Find the value of ( 6 + 2 )4 + ( 6 – 2 )4 

 (c) Using principle of mathematical induction prove that : (4) 

   1.3 + 2.5 + 3.7 + 4.9 + ….. + n (2n + 1) = 
n (n + 1) (4n + 5)

6   



FC-13 15 P.T.O. 

 

3. (a) Define central moments and state the formula to find coefficients of skewness and 
kurtosis of a frequency distribution. (4) 

 (b) Answer the following questions. (6) 

  (i) If P(A) =  
1
3 , P (B) = 

1
4 and P (A ∩ B) = 

1
6 , find the value of P (A ∪ B),                

P (A′ ∩ B′) and P (A′/B′). 

  (ii) Three machines A, B and C produces 15%, 55% and 30% of items daily in a 
factory. The percentage of defective items. of these machines are 
respectively 4%, 5% and 6%. An item is taken at random from the 
production and is found to be defective. Find the probability that it is 
produced by machine A. 

 (c) There are 5 tickets in a box and numbers 1, 1, 2, 2 and 3 are written on tickets. 
Two tickets are taken at random from the box. Find the expected value of the sum 
of the numbers on the tickets. (4) 

OR 

 (a) Define mathematical expectation. State the characteristics of the mathematical 
expectation. (4) 

 (b) Answer the following questions : (6) 

  (i) Probability distribution P(x) of a random variable X is as follows : 

    P(X) = K.x3, where X = 1, 2, 3. 
   Find the constant K. Find the expected value of X. 

  (ii) The first four moments about 3 of a frequency distribution are 1, 3, 7 and 
20. Find central moments. 

 (c) The opinion in favour of a book given by three critics is in the ratio of 3 : 5, 2 : 5 
and 3 : 4. Find the probability that at least two will give good opinion about a 
book.   (4) 

 

4. (a) Write the probability mass function of Poisson distribution. State its properties. (4) 

 (b) Answer the following questions : (6) 

  (i) The probability of a defective screw in a manufacturing process is 
1
10 . Find 

mean and variance of defective screws in a sample of 400 screws. 

  (ii) The mean of a Poisson variate x is 0.64. Find its standard deviation. Find     
P (x ≥ 1). [e–0.64 = 0.5273) 
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 (c) There are 30 screws in a packet of which 5 are defective. If 10 screws are taken at 
random from the packet, find the probability that none of them is defective. Also 
find mean and variance of the defective screws. (4) 

OR 

 (a) Obtain the probability mass function of Binomial distribution and state its 
properties :  (4) 

 (b) Answer the following questions : (6) 

  (i) Quartiles of a normal distribution are 20.7 and 39.3. Find its mean and 
variance. 

  (ii) There are 40 bulbs in a lot and 5 of them are defective bulbs. If 10 bulbs are 
taken one after the other from it, find the probability that at the most one 
bulb is defective. 

 (c) The average daily profit of a hotel is Rs. 200 per customer and its standard 
deviation is Rs. 50. Assuming the distribution of daily profit normal, how many 
days will have the profit less than Rs. 150 in a year of 365 days ? (4) 

   [When z = 1, Area = 0.3413 and when z = 2, Area = 0.4772] 

 

5. (a) Explain the difference between population survey and sample survey. (5) 

 (b) For studying some characteristic of a population, the observations are 8, 12, 15, 18 
and 22. Taking all possible samples of size 2 without replacement, verify the 
following results : (9) 

  (i) E–y = 
–
Y  

  (ii) V(–y) = 
N – n

N  × 
S2

n   

  (iii) E(s2) = S2. 

OR 

 (a) Explain systematic sampling method. State its merits and demerits. (4) 

 (b) A population is divided into two strata. The information regarding them is as 
follows :  (6) 

Stratum Number of 
Observations

Mean of 
Stratum 

Variance of 
Stratum 

1 30 52 15 

2 70 48 35 

  Find the population mean. If 10% random sample is taken from each stratum, then 
find variance of stratified sample mean. 
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 (c) Ten observations of a population are 18, 20, 23, 25, 28, 29, 21, 26, 28 and 35 
respectively. Taking all possible systematic samples of size 2 from it verify        

E(–ysy) = 
–
Y.  (4) 

    


