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Seat No. :  _______________ 
  

FA-112 
March-2007 

Statistical Methods (First Subsidiary) 
Paper-II 

(New Course) 
 
Time : 3 Hours]   [Max. Marks : 70 
 
ÍÛæ˜Û¶ÛÛ : (1) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×�õ ¸ÛóÊ¶Û¶ÛÛ ¸ÛäÁõÛ •Ûä¨Û −ùÉÛÛÙÈÛé ™öé.  
  (2) ÍÛÛ−äù •Û¨Û¶Û¿Û×ªÛ ÈÛÛ¸ÛÁõÈÛÛ¶Ûà ™æö¤ø ™öé.  
  (3) …ÛÅÛé”Û¸ÛªÛÛé ÜÈÛ¶Û×©Ûà¬Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛÉÛé.  
    

1. (a) ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé. (5) 
  (i) ÜÈÛμÛé¿Û  
  (ii) ÍÛ¾ÛÛ¶Û ÜÈÛμÛé¿Û  
  (iii) ÅÛ“Û   

 (b) ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà •Û¾Ûé ©Ûé ªÛ¨Û •Û¨ÛÛé. (9) 

  (i) lim
x→5

  
⎣
⎢
⎡

⎦
⎥
⎤x2 – x – 20

x2 – 4x – 5  

  (ii) lim
x→∞

  
⎣
⎢
⎡

⎦
⎥
⎤(3x + 5) (x – 2)

5x2 – 7x + 8  

  (iii) ›÷Ûé f(x) = 4x – 5(2x) + 7 ÐüÛé¿Û ©ÛÛé f(0), f(1) …¶Ûé f(2) ÉÛÛéμÛÛé.  

  (iv) ›÷Ûéf : Z – {–5} → R, f(x) = 
x2 – 3x + 1

x + 5  

      g : Z → R , g(x ) = 5x – 10 ÐüÛé¿Û ©ÛÛé ÜÈÛμÛé¿ÛÛé¶Ûà ÍÛ¾ÛÛ¶Û©ÛÛ ©Û¸ÛÛÍÛÛé.  

…¬ÛÈÛÛ 

 (a) ›÷¶¾Û-¾ÛÁõ¨Û¶ÛÛ …Û×�õ¦øÛ …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûà Š¸Û¿ÛÛéÜ•Û©ÛÛ ÈÛ¨ÛÙÈÛÛé. (5) 

 (b) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ¼Ûé ÉÛÐéüÁõÛé A …¶Ûé B ¶ÛÛ ÍÛÛ−ùÛ …¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ¾Ûè©¿Ûä−ùÁõ ÉÛÛéμÛÛé …¶Ûé 
ÍÛÁõ”ÛÛÈÛÛé.  (9) 

   

ÉÛÐéüÁõ A ÉÛÐéüÁõ B ‹¾ÛÁõ  
(ÈÛÌÛÙ ¾ÛÛ×) ÈÛÍ©Ûà ¾Ûè©¿Ûä ÈÛÍ©Ûà ¾Ûè©¿Ûä 

0-10 20,000 600 12,000 372 
10-20 12,000 240 30,000 660 
20-40 50,000 1250 62,000 1612 
40-60 30,000 1030 15,000 525 

60 ¬Ûà ÈÛμÛä 10,000 500 3,000 180 
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2. (a) Ü¶ÛÊ˜ÛÛ¿Û�õ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸Ûà ©Ûé¶ÛÛ Ü¶Û¿Û¾ÛÛé ÅÛ”ÛÛé. (6) 

 (b) ’éõ¾ÛÁõ¶Ûà Áõà©Ûé ¶Ûà˜Ûé¶ÛÛ ÍÛ¾Ûà�õÁõ¨ÛÛé Š� éõÅÛÛé.  (4) 

  x + 5y = 7  
  2x – 3y – 1 = 0  

 (c) ›÷Ûé 

⎪⎪
⎪⎪

⎪⎪
⎪⎪

4 5 –7

–2 k 6

1 k 1

= 43 ÐüÛé¿Û ©ÛÛé k ¶Ûà Ý�õ¾Û©Û ÉÛÛéμÛÛé.  (4) 

…¬ÛÈÛÛ 

 (a) È¿ÛÛ”¿ÛÛ …Û¸ÛÛé : ÉÛæ¶¿Û ËÛéÜ¨Û�õ, ÜÈÛ�õ¨Ûâ ËÛéÜ¨Û�õ, ÍÛ×Ü¾Û©Û ËÛéÜ¨Û�õ …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨Û�õ (4) 

 (b) ›÷Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤1 2

3 5
 …¶Ûé B = 

⎣
⎢
⎡

⎦
⎥
⎤3 4

5 1
 ÐüÛé¿Û ©ÛÛé −ùÉÛÛÙÈÛÛé � éõ  (6) 

  (i) (A + B)T = AT + BT …¶Ûé  

  (ii) (AB)T = BTAT 

 (c) ›÷Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤1 –2

3 4
 ÐüÛé¿Û ©ÛÛé −ùÉÛÛÙÈÛÛé � éõ A(adj A) = (adj A) A = | A | I2. (4) 

 
3. (a) ÍÛÛ¾ÛÜ¿Û�õ ËÛé¨Ûà¶Ûä× ¸Ûè¬¬Û�õÁõ¨Û …é¤øÅÛé ÉÛä× ? ¤æ×ø�õ¾ÛÛ× ÍÛ¾Û›÷ÛÈÛÛé. (4)  

 (b) ¶Ûà˜Ûé¶Ûà ÍÛÛ¾ÛÜ¿Û�õ ËÛé̈ Ûà ¾ÛÛ¤éø ªÛ¨Û ÈÛÌÛÙ¶Ûà ˜ÛÜÅÛ©Û ÍÛÁéõÁõÛÉÛ ÅÛˆ …Å¸Û�õÛÅÛà¶Û ÈÛμÛ–Û¤ø ¾ÛéÇÈÛÛé. (6) 
   

ÈÛÌÛÙ  1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

”ÛÛ×¦ø¶Ûä× Š©¸ÛÛ−ù¶Û 
(‘000 Ü�õ.•ÛóÛ) 

75 60 54 59 86 65 63 80 90 72 

 (c) ¶Ûà˜Ûé¶Ûà ÍÛÛ¾ÛÜ¿Û�õ ËÛé̈ Ûà ¾ÛÛ¤éø ¾ÛÛéÍÛ¾Ûà ÍÛæ̃ Û�õ…Û×�õÛé ¾ÛéÇÈÛÛé.  (4) 
   

ÈÛÌÛÙ Q1 Q2 Q3 Q4 

1999 3.5 3.9 3.4 3.6 

2000 3.5 4.1 3.7 4.0 

2001 3.5 3.9 3.7 4.2 

2002 4.0 4.6 3.8 4.5 

2003 4.1 4.4 4.2 4.5 
 

…¬ÛÈÛÛ 
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 (a) ÈÛÅÛ¨Û ÉÛÛéμÛÈÛÛ¶Ûà ˜ÛÜÅÛ©Û ÍÛÁéõÁõÛÉÛ¶Ûà ¸ÛμμÛÜ©Û ÍÛÜÈÛÍ©ÛÛÁõ ÍÛ¾Û›÷ÛÈÛÛé. ©Ûé¶ÛÛ ÅÛÛ½ÛÛ-ÅÛÛ½Û ›÷¨ÛÛÈÛÛé. (6)  

 (b) •Ûä›÷ÁõÛ©Û ÁõÛš¿Û¾ÛÛ× 1995 ¬Ûà 2000 ¶ÛÛ ÍÛ¾Û¿Û•ÛÛÇÛ −ùÁõ¾¿ÛÛ¶Û Ðéü�¤øÁõ−ùà¥ø �õ¸ÛÛÍÛ¶Ûà Œ¸Û›÷¶ÛÛ 
…Û×�õ¦øÛ ¶Ûà˜Ûé¶ÛÛ �õÛéÌ¤ø�õ¾ÛÛ× −ùÉÛÛÙÈÛéÅÛ ™öé. ©Ûé ¸ÛÁõ¬Ûà ÍÛÛ¾ÛÜ¿Û�õËÛé¨Ûà ¾ÛÛ¤éø ÈÛÅÛ¨ÛÁéõ”ÛÛ¶Ûä× …¶ÈÛÛ¿ÛÛé›÷¶Û 
�õÁõÛé …¶Ûé ÈÛÌÛÙ 2005 ¾ÛÛ¤éø �õ¸ÛÛÍÛ¶Ûà …×−ùÛÜ›÷©Û Œ¸Û›÷¶Ûä× ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û �õÁõÛé.   (8) 

   

ÈÛÌÛÙ  1995 1996 1997 1998 1999 2000

�õ¸ÛÛÍÛ¶Ûà Œ¸Û›÷ 
(Ü�õ.•ÛóÛ.) 920 1030 1180 990 1070 1160

 

4. (a) œ÷ÈÛ¶ÛÜ¶ÛÈÛÛÙÐü ”Û˜ÛÙ¶ÛÛ ÍÛæ˜Û�õ…Û×�õ¶ÛÛ Š¸Û¿ÛÛé•ÛÛé …¶Ûé ¾Û¿ÛÛÙ−ùÛ…Ûé ›÷¨ÛÛÈÛÛé. (6) 

 (b) ¶Ûà˜Ûé ›÷¨ÛÛÈÛéÅÛ ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ÅÛÛÉ¸Ûé¿ÛÁõ, ¸ÛÛÉÛé …¶Ûé ÜºõÉÛÁõ¶ÛÛé ÍÛæ˜Û�õ…Û×�õ ÉÛÛéμÛÛé. (8) 
   

…ÛμÛÛÁõÈÛÌÛÙ ˜ÛÛÅÛäÈÛÌÛÙ  
ÈÛÍ©Ûä  

½ÛÛÈÛ  ›÷¬¬ÛÛé ½ÛÛÈÛ ›÷¬¬ÛÛé 

A 4 11 8 12 

B 10 7 8 15 

C 3 13 9 11 

D 13 15 20 18 

…¬ÛÈÛÛ 

 (a) ÍÛäÁéõ”Û …Û¿ÛÛé›÷¶Û¶ÛÛ ÍÛ×−ù½ÛÙ¾ÛÛ× ¶Ûà˜Ûé¶ÛÛ× ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé :  (6) 

  (i) Ðéü©ÛäÅÛ“Ûà ÜÈÛμÛé¿Û  

  (ii) ¸ÛóÜ©Û¼Û×μÛÛé  

  (iii) ¸ÛóÛ¸¿Û Š�éõÅÛ  

  (iv) ˆÌ¤ø ¸ÛóÛ¸¿Û Š� éõÅÛ  

 (b) z = 3x  + 5y ¶Ûé ¶Ûà˜Ûé¶Ûà ÉÛÁõ©ÛÛé¶Ûé …ÛμÛà¶Û ¾ÛÐü«Û¾Û ¼Û¶ÛÛÈÛÛé.  (8) 

   x + y ≤ 8  

   x – y ≤ 2  

        y ≤ 4 

   x , y ≥ 0 
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5. (a) ÍÛ¾ÛÜÌ¤ø©Û¸ÛÛÍÛ …¶Ûé Ü¶Û−ùÉÛÙ©Û¸ÛÛÍÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û …Û¸ÛÛé.  (4) 

 (b) �õÛé̂  …é�õ ˜ÛÅÛ ÅÛ“Û¨Û¶ÛÛ× …½¿ÛÛÍÛ ¾ÛÛ¤éø¶Ûà …é�õ ÍÛ¾ÛÜÌ¤ø¶ÛÛ× …ÈÛÅÛÛé�õ¶ÛÛé 5, 7, 9, 3 …¶Ûé 11 ™öé. 
©Ûé¾ÛÛ×¬Ûà ¸ÛäÁõÈÛ¨ÛàÁõÐüà©Û ¼Û¼¼Ûé …é�õ¾ÛÛé¶ÛÛ× Ü¶Û−ùÉÛÛë ÅÛˆ ¶Ûà˜Ûé¶ÛÛ× ¸ÛÜÁõ¨ÛÛ¾ÛÛé ˜Û�õÛÍÛÛé. (10) 

  (i) E (–y) = 
–
Y  

  (ii) V(–y) = ⎝⎜
⎛

⎠⎟
⎞N – n

N  
S2

n  

  (iii) E(s2) = S2 

…¬ÛÈÛÛ 

 (a) ¤æ×ø�õ¶ÛÛêμÛ ÅÛ”ÛÛé : Í©ÛÜÁõ©Û Ü¶Û−ùÉÛÙ¶Û ¸ÛμμÛÜ©Û.   (6) 

 (b) …é�õ ÍÛ¾ÛÜÌ¤ø¶Ûé ªÛ¨Û Í©ÛÁõÛé¾ÛÛ× ÈÛÐêü˜ÛÈÛÛ¾ÛÛ× …ÛÈÛà ™öé. ›÷é¶ÛÛ ¾Ûμ¿Û�õ …¶Ûé ÜÈÛ˜ÛÁõ¨Û¶Ûà ÜÈÛ•Û©ÛÛé ¶Ûà˜Ûé 
¾Ûä›÷¼Û ™öé.   (8) 

   

 Í©ÛÁõ I Í©ÛÁõ II Í©ÛÁõ III 

Í©ÛÁõ¶ÛÛ× …é�õ¾ÛÛé¶Ûà ÍÛ×”¿ÛÛ  500 300 200 

Í©ÛÁõ¶ÛÛé ¾Ûμ¿Û�õ  16 19 15 

Í©ÛÁõ¶Ûä× ÜÈÛ˜ÛÁõ¨Û  10 12 4 
 

  ›÷Ûé …Û ÍÛ¾ÛÜÌ¤ø¾ÛÛ×¬Ûà 100 …é�õ¾ÛÛé¶ÛÛé Í©ÛÜÁõ©Û Ü¶Û−ùÉÛÙ ¸Ûó¾ÛÛ¨ÛÍÛÁõ ºõÛÇÈÛ¨Ûà¶Ûà Áõà©Ûé ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé 
©ÛÛé ÍÛ¾ÛÜÌ¤ø ¾Ûμ¿Û�õ …¶Ûé Í©ÛÜÁõ©Û Ü¶Û−ùÉÛÙ ¾Ûμ¿Û�õ¶Ûä× ÜÈÛ˜ÛÁõ¨Û ¾ÛéÇÈÛÛé.  
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FA-112 
March-2007 

Statistical Methods (First Subsidiary) 
Paper-II 

(New Course) 
 
Time : 3 Hours]   [Max. Marks : 70  
 
Instructions :  (1) Figures to the right indicate full marks of the questions.  
    (2) Use of simple calculator is allowed.  
    (3) Graph paper will be supplied on request.  
 
1. (a) Explain the following terms :  (5) 
  (i) Function  
  (ii) Equal function 
  (iii) Limit   

 (b) Attempt any three from the following : (9) 

  (i) lim
x→5

  
⎣
⎢
⎡

⎦
⎥
⎤x2 – x – 20

x2 – 4x – 5  

  (ii) lim
x→∞

  
⎣
⎢
⎡

⎦
⎥
⎤(3x + 5) (x – 2)

5x2 – 7x + 8  

  (iii) If f(x) = 4x – 5(2x) + 7 then find f(0), f(1) and f(2).  
  (iv) Examine the equality of the functions :  

   f : Z – {–5} → R, f(x) = 
x2 – 3x + 1

x + 5  

   g : Z → R , g(x ) = 5x – 10 
OR 

 (a) Explain the meaning and utility of vital statistics.  (5) 
 (b) Find crude and standardized death rates of city A and B from the following data 

and compare it.  (9)    

Age 
(in years) 

City A City B 

 Population Deaths Population Deaths 
0-10 20,000 600 12,000 372 
10-20 12,000 240 30,000 660 
20-40 50,000 1250 62,000 1612 
40-60 30,000 1030 15,000 525 
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Above 60 10,000 500 3,000 180 

2. (a) Define determinant and write its rules.  (6) 
 (b) By Cramer’s method solve the following equations.  (4) 
  x + 5y = 7  
  2x – 3y – 1 = 0  

 (c) If 

⎪⎪
⎪⎪

⎪⎪
⎪⎪

4 5 –7

–2 k 6

1 k 1

= 43, find k.  (4) 

OR 

 (a) Define : Zero matrix, Diagonal matrix, Symmetric matrix and Skew-symmetric 
matrix   (4) 

 (b) If A = 
⎣
⎢
⎡

⎦
⎥
⎤1 2

3 5
 and B = 

⎣
⎢
⎡

⎦
⎥
⎤3 4

5 1
 then verify that  (6) 

  (i) (A + B)T = AT + BT and  

  (ii) (AB)T = BTAT 

 (c) If A = 
⎣
⎢
⎡

⎦
⎥
⎤1 –2

3 4
, verify that A(adj A) = (adj A) A = | A | I2. (4) 

 

3. (a) What is time series analysis ? Explain in brief.  (4)  

 (b) Obtain short term variations for the following time series by taking three yearly 
moving average.  (6) 

   

Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Production of 
Sugar(‘000 Kg) 75 60 54 59 86 65 63 80 90 72 

 (c) Find seasonal indices for the following time series.  (4) 
   

Year Q1 Q2 Q3 Q4 

1999 3.5 3.9 3.4 3.6 

2000 3.5 4.1 3.7 4.0 

2001 3.5 3.9 3.7 4.2 

2002 4.0 4.6 3.8 4.5 

2003 4.1 4.4 4.2 4.5 
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OR 

 (a) Explain the method of moving average for obtaining trend. State its merits and 
demerits.   (6)  

 (b) Following table shows the figures of yield of cotton per hector in a Gujarat State 
during the period from 1995 to 2000. Fit the trend line from the data and forecast 
estimated yield of cotton for the year 2005.  (8) 

   

Year 1995 1996 1997 1998 1999 2000

Yield of cotton 
(kg.) 920 1030 1180 990 1070 1160

 
4. (a) Write down merits and demerits of cost of Living Index number.  (6) 

 (b) Find Laspayer’s, Paasche’s and Fisher’s index number from the following data.  (8) 
   

Base Year Current Year  
Commodity 

Price Quantity Price  Quantity 

A 4 11 8 12 

B 10 7 8 15 

C 3 13 9 11 

D 13 15 20 18 

OR 

 (a) Explain the following terms in context with linear programming :  (6) 
  (i) Objective Function  
  (ii) Constraints 
  (iii) Feasible Solution and 
  (iv) Optimal Feasible Solution   

 (b) Maximize z = 3x  + 5y  (8) 
  Subject to the following constraints  

   x + y ≤ 8  

   x – y ≤ 2  

        y ≤ 4 
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   x , y ≥ 0 
5. (a) Give the difference between population survey and sample survey.  (4) 

 (b) For studying some characteristic of a population, observations of the population 
are 5, 7, 9, 3 and 11. Taking all possible samples of size 2 without replacement 
from it. Verify the following results.  (10) 

  (i) E (–y) = 
–
Y  

  (ii) V(–y) = ⎝⎜
⎛

⎠⎟
⎞N – n

N  
S2

n  

  (iii) E(s2) = S2 
OR 

 (a) Write short note on : Stratified random sampling method.  (6) 
 (b) The population is divided into three strata. The data for its mean and variance are 

as under :   (8) 
   

 Stratum 
I 

Stratum 
II 

Stratum 
III 

No. of units of stratum  500 300 200 

Mean of Stratum  16 19 15 

Variance of Stratum  10 12 4 
 

  If stratified sample of 100 units is taken from this population by proportional 
allocation, then obtain the population mean and variance of stratified sample 
mean.  
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Seat No. :  _______________ 
  

FA-112 
March-2007 

Statistical Methods (First Subsidiary) 
Paper-II 

(Old Course) 
 
Time : 3 Hours]   [Max. Marks : 70 
 
ÍÛæ˜Û¶ÛÛ : (1) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×�õ ¸ÛóÊ¶Û¶ÛÛ ¸ÛäÁõÛ •Ûä¨Û −ùÉÛÛÙÈÛé ™öé.  
  (2) ÍÛÛ−äù •Û¨Û¶Û¿Û×ªÛ ÈÛÛ¸ÛÁõÈÛÛ¶Ûà ™æö¤ø ™öé.  
  (3) …ÛÅÛé”Û¸ÛªÛÛé ÜÈÛ¶Û×©Ûà¬Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛÉÛé.  
    

1. (a) ’õ¾Û˜Û¿Û …¶Ûé ÍÛ×˜Û¿Û¶Ûà È¿ÛÛ”¿ÛÛ …Û¸Ûà ©Ûé¶ÛÛ× ÍÛæªÛÛé ÅÛ”ÛÛé  (4)  

 (b) MONSOON ÉÛ¼−ù¶ÛÛ ¼ÛμÛÛ›÷ …“ÛÁõÛé¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõà¶Ûé �äõÅÛ �éõ¤øÅÛÛ ÉÛ¼−ùÛé ¼Û¶ÛÛÈÛà ÉÛ�õÛ¿Û ?  (4)  

 (c) ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé :  (6) 
  (i) ›÷Ûé 16Cr+3 = 16C2r–5 ÐüÛé¿Û ©ÛÛé r ÉÛÛéμÛÛé.  

  (ii) ªÛ¨Û …¶ÛÜ½Û¶Û©Û ÜÍÛ‘õÛ …é�õÍÛÛ¬Ûé Š™öÛÇÈÛÛ¾ÛÛ× …ÛÈÛé, ©ÛÛé  
   a) ¼ÛÁõÛ¼ÛÁõ ¼Ûé ™öÛ¸Û ¾ÛÇé  
   b) …Ûé™öÛ¾ÛÛ× …Ûé™öà 2 ™öÛ¸Û ¾ÛÇé ©Ûé¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé.  

  (iii) ›÷Ûé P(A') = 
1
2, P(B') = 

3
4 …¶Ûé P(A∩B) = 

1
6 ÐüÛé¿Û, ©ÛÛé  

   a) P(A∪B) …¶Ûé  
   b) P(A'∩B') ÉÛÛéμÛÛé.  

…¬ÛÈÛÛ 

 (a) ¶Ûà˜Ûé¶ÛÛ ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé : (4) 

  Ü¶Û−ùÉÛÛÙÈÛ�õÛÉÛ, ©ÛºõÛÈÛ©Û –Û¤ø¶ÛÛ, Ü¶Û:ÉÛéÌÛ –Û¤ø¶ÛÛ…Ûé, Ü¶ÛÁõ¸Ûé“Û –Û¤ø¶ÛÛ…Ûé  

 (b) ¸Ûó¬Û¾Û 50 ¸ÛóÛ� èõÜ©Û�õ ÍÛ×”¿ÛÛ…Ûé¾ÛÛ×¬Ûà �õÛé̂  …é�õ ÍÛ×”¿ÛÛ ¿ÛÛ´ùÜ˜™ö�õ Áõà©Ûé ¸ÛÍÛ×−ù �õÁõ©ÛÛ× ©Ûé 7 …¬ÛÈÛÛ  
11 ¶ÛÛé •Ûä¨Û�õ ÐüÛéÈÛÛ¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÉÛÛéμÛÛé.  (4) 

 (c) ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé :  (6) 
  (i) ›÷Ûé ¼Ûé –Û¤ø¶ÛÛ…Ûé A …¶Ûé B ¾ÛÛ¤éø P(A) = 0.78, 
   P(B) = 0.52 …¶Ûé P(A∪B) = 0. 91 ÐüÛé¿Û, ©ÛÛé P(A/B) …¶Ûé P(B/A) ¾ÛéÇÈÛÛé.  
  (ii) ¼Û×¶Ûé ˆ¶ÛÛ¾Û¶Ûé ÅÛÛ¿Û�õ …éÈÛÛ 9 ÜÈÛ²Û¬Ûâ…Ûé ÈÛ˜˜Ûé ¼Ûé ˆ¶ÛÛ¾ÛÛé¶Ûà ÈÛÐêü˜Û¨Ûà �éõ¤øÅÛÛ ¸Ûó�õÛÁéõ ¬Ûˆ 

ÉÛ�éõ ?  
  (iii) ›÷Ûé 20Cr+2 = 20C2r–3 ÐüÛé¿Û ©ÛÛé r ÉÛÛéμÛÛé.   
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2. (a) Ü¶ÛÊ˜ÛÛ¿Û�õ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸Ûà ©Ûé¶ÛÛ Ü¶Û¿Û¾ÛÛé ÅÛ”ÛÛé. (6) 

 (b) ’éõ¾ÛÁõ¶Ûà Áõà©Ûé ¶Ûà˜Ûé¶ÛÛ ÍÛ¾Ûà�õÁõ¨ÛÛé Š� éõÅÛÛé.  (4) 

  x + 5y = 7  
  2x – 3y – 1 = 0  

 (c) ›÷Ûé 

⎪⎪
⎪⎪

⎪⎪
⎪⎪

4 5 –7

–2 k 6

1 k 1

= 43 ÐüÛé¿Û ©ÛÛé k ¶Ûà Ý�õ¾Û©Û ÉÛÛéμÛÛé.  (4) 

…¬ÛÈÛÛ 

 (a) È¿ÛÛ”¿ÛÛ …Û¸ÛÛé : ÉÛæ¶¿Û ËÛéÜ¨Û�õ, ÜÈÛ�õ¨Ûâ ËÛéÜ¨Û�õ, ÍÛ×Ü¾Û©Û ËÛéÜ¨Û�õ …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨Û�õ (4) 

 (b) ›÷Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤1 2

3 5
 …¶Ûé B = 

⎣
⎢
⎡

⎦
⎥
⎤3 4

5 1
 ÐüÛé¿Û ©ÛÛé −ùÉÛÛÙÈÛÛé � éõ  (6) 

  (i) (A + B)T = AT + BT …¶Ûé  

  (ii) (AB)T = BTAT 

 (c) ›÷Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤1 –2

3 4
 ÐüÛé¿Û ©ÛÛé −ùÉÛÛÙÈÛÛé � éõ A(adj A) = (adj A) A = | A | I2. (4) 

 

3. (a) ÈÛÍ©Ûà •Û¨Û©ÛÁõà¶ÛÛ Š¸Û¿ÛÛé•ÛÛé ÅÛ”ÛÛé.  (7) 

 (b) ½ÛÛÁõ©Û¶Ûà 2001¶Ûà ÈÛÍ©Ûà•Û¨Û©ÛÁõà ÍÛ¾Û›÷ÛÈÛÛé. (7) 

…¬ÛÈÛÛ 

 (a) ›÷¶¾Û-¾ÛÁõ¨Û¶ÛÛ …Û×�õ¦øÛ …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûà Š¸Û¿ÛÛéÜ•Û©ÛÛ ÈÛ¨ÛÙÈÛÛé. (5) 

 (b) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ¼Ûé ÉÛÐéüÁõÛé A …¶Ûé B ¶ÛÛ ÍÛÛ−ùÛ …¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ¾Ûè©¿Ûä−ùÁõ ÉÛÛéμÛÛé …¶Ûé 
ÍÛÁõ”ÛÛÈÛÛé.  (9) 

   

ÉÛÐéüÁõ A ÉÛÐéüÁõ B ‹¾ÛÁõ  
(ÈÛÌÛÙ ¾ÛÛ×) ÈÛÍ©Ûà ¾Ûè©¿Ûä ÈÛÍ©Ûà ¾Ûè©¿Ûä 

0-10 20,000 600 12,000 372 

10-20 12,000 240 30,000 660 

20-40 50,000 1250 62,000 1612 

40-60 30,000 1030 15,000 525 

60 ¬Ûà ÈÛμÛä 10,000 500 3,000 180 
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4. (a) ÍÛÛ¾ÛÜ¿Û�õ ËÛé¨Ûà¶Ûä× ¸Ûè¬¬Û�õÁõ¨Û …é¤øÅÛé ÉÛä× ? ¤æ×ø�õ¾ÛÛ× ÍÛ¾Û›÷ÛÈÛÛé. (4)  

 (b) ¶Ûà˜Ûé¶Ûà ÍÛÛ¾ÛÜ¿Û�õ ËÛé̈ Ûà ¾ÛÛ¤éø ªÛ¨Û ÈÛÌÛÙ¶Ûà ˜ÛÜÅÛ©Û ÍÛÁéõÁõÛÉÛ ÅÛˆ …Å¸Û�õÛÅÛà¶Û ÈÛμÛ–Û¤ø ¾ÛéÇÈÛÛé. (6) 
   

ÈÛÌÛÙ  1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

”ÛÛ×¦ø¶Ûä× Š©¸ÛÛ−ù¶Û 
(‘000 Ü�õ.•ÛóÛ) 

75 60 54 59 86 65 63 80 90 72 

 (c) ¶Ûà˜Ûé¶Ûà ÍÛÛ¾ÛÜ¿Û�õ ËÛé̈ Ûà ¾ÛÛ¤éø ¾ÛÛéÍÛ¾Ûà ÍÛæ̃ Û�õ…Û×�õÛé ¾ÛéÇÈÛÛé.  (4) 
   

ÈÛÌÛÙ Q1 Q2 Q3 Q4 

1999 3.5 3.9 3.4 3.6 

2000 3.5 4.1 3.7 4.0 

2001 3.5 3.9 3.7 4.2 

2002 4.0 4.6 3.8 4.5 

2003 4.1 4.4 4.2 4.5 
 

…¬ÛÈÛÛ 
 (a) ÈÛÅÛ¨Û ÉÛÛéμÛÈÛÛ¶Ûà ˜ÛÜÅÛ©Û ÍÛÁéõÁõÛÉÛ¶Ûà ¸ÛμμÛÜ©Û ÍÛÜÈÛÍ©ÛÛÁõ ÍÛ¾Û›÷ÛÈÛÛé. ©Ûé¶ÛÛ ÅÛÛ½ÛÛ-ÅÛÛ½Û ›÷¨ÛÛÈÛÛé. (6)  

 (b) •Ûä›÷ÁõÛ©Û ÁõÛš¿Û¾ÛÛ× 1995 ¬Ûà 2000 ¶ÛÛ ÍÛ¾Û¿Û•ÛÛÇÛ −ùÁõ¾¿ÛÛ¶Û Ðéü�¤øÁõ−ùà¥ø �õ¸ÛÛÍÛ¶Ûà Œ¸Û›÷¶ÛÛ 
…Û×�õ¦øÛ ¶Ûà˜Ûé¶ÛÛ �õÛéÌ¤ø�õ¾ÛÛ× −ùÉÛÛÙÈÛéÅÛ ™öé. ©Ûé ¸ÛÁõ¬Ûà ÍÛÛ¾ÛÜ¿Û�õËÛé¨Ûà ¾ÛÛ¤éø ÈÛÅÛ¨ÛÁéõ”ÛÛ¶Ûä× …¶ÈÛÛ¿ÛÛé›÷¶Û 
�õÁõÛé …¶Ûé ÈÛÌÛÙ 2005 ¾ÛÛ¤éø �õ¸ÛÛÍÛ¶Ûà …×−ùÛÜ›÷©Û Œ¸Û›÷¶Ûä× ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û �õÁõÛé.   (8)     

ÈÛÌÛÙ  1995 1996 1997 1998 1999 2000

�õ¸ÛÛÍÛ¶Ûà Œ¸Û›÷ 
(Ü�õ.•ÛóÛ.) 920 1030 1180 990 1070 1160

 

5. (a) œ÷ÈÛ¶ÛÜ¶ÛÈÛÛÙÐü ”Û˜ÛÙ¶ÛÛ ÍÛæ˜Û�õ…Û×�õ¶ÛÛ Š¸Û¿ÛÛé•ÛÛé …¶Ûé ¾Û¿ÛÛÙ−ùÛ…Ûé ›÷¨ÛÛÈÛÛé. (6) 

 (b) ¶Ûà˜Ûé ›÷¨ÛÛÈÛéÅÛ ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ÅÛÛÉ¸Ûé¿ÛÁõ, ¸ÛÛÉÛé …¶Ûé ÜºõÉÛÁ¶ÛÛ× ÍÛæ˜Û�õ…Û×�õ ÉÛÛéμÛÛé. (8) 
   

…ÛμÛÛÁõÈÛÌÛÙ ˜ÛÛÅÛäÈÛÌÛÙ  
ÈÛÍ©Ûä  

½ÛÛÈÛ  ›÷¬¬ÛÛé ½ÛÛÈÛ ›÷¬¬ÛÛé 

A 4 11 8 12 

B 10 7 8 15 

C 3 13 9 11 

D 13 15 20 18 

…¬ÛÈÛÛ 
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 (a) …×©ÛÈÛëÉÛ¶Û …¶Ûé ¼ÛÜÐüÈÛëÉÛ¶Û …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûà μÛÛÁõ¨ÛÛ…Ûé ›÷¨ÛÛÈÛÛé.   (4) 

 (b) Äõ. 1000 ¶Ûà ¸ÛÛéÜÅÛÍÛà ¾ÛÛ¤éø ÈÛà¾ÛÛ � ×õ¸Û¶Ûà…é ÈÛÛÜÌÛÙ�õ ¸ÛóàÜ¾Û¿Û¾Û ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ¶Û‘õà �õÁéõÅÛ ™öé. 26 
ÈÛÌÛÙ¶Ûé …×©Ûé …Û¸ÛÈÛÛ¶ÛÛ ¸ÛóàÜ¾Û¿Û¾Û¶Ûà •Û¨Û©ÛÁõà �õÁõÛé. (6) 

  

‹¾ÛÁõ (ÈÛÌÛÙ ¾ÛÛ×)  20 25 30 35 40 

¸ÛóàÜ¾Û¿Û¾Û (Äõ. ¾ÛÛ×)  23 26 30 35 42 
 

 (c) ÉÛÐéüÁõ¶Ûà ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà 1969 ¶ÛÛ ÈÛÌÛÙ¾ÛÛ× ›÷¶¾ÛéÅÛÛ¶Ûà ÍÛ×”¿ÛÛ ÉÛÛéμÛÛé. (4) 
   

ÈÛÌÛÙ 1965 1968 1970 

›÷¶¾ÛéÅÛÛ¶Ûà ÍÛ×”¿ÛÛ 100 120 160 
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Seat No. :  _______________ 
  

FA-112 
March-2007 

Statistical Methods (First Subsidiary) 
Paper-II 

(Old Course) 
 
Time : 3 Hours]   [Max. Marks : 70 
 
Instructions :  (1) Figures to the right indicate full marks of the questions.  
    (2) Use of simple calculator is allowed.  
    (3) Graph paper will be supplied on request.  
 

1. (a) Define permutation and combination and write their formulae.  (4)  

 (b) How many words can be formed by using all letters of the word MONSOON ? (4)  

 (c) Attempt any two from the following :  (6) 
  (i) If 16Cr+3 = 16C2r–5, find r  

  (ii) An unbiased coin is tossed thrice, find the probability of getting  
   a) exactly two heads  
   b) atleast two heads  

  (iii) If P(A') = 
1
2, P(B') = 

3
4 and P(A∩B) = 

1
6, then obtain  

   a) P(A∪B) and  
   b) P(A'∩B') 

OR 

 (a) Explain the following terms  (4) 
  Sample space, Difference event, Exhaustive events, Independent events.  

 (b) If one number is selected from first 50 natural numbers then find the probability 
that it is a multiple of 7 or 11.  (4) 

 (c) Attempt any two from the following :  (6) 
  (i) For events A and B, if P(A) = 0.78, 
   P(B) = 0.52 and P(A∪B) = 0. 91, then obtain P(A/B) and P(B/A). 
  (ii) In how many ways two prizes can be distributed among 9 students such that 

any student can get both the prizes ?  
  (iii) If 20Cr+2 = 20C2r–3, find r.  
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2. (a) Define determinant and write its rules.  (6)  

 (b) By Cramer’s method solve the following equations.  (4) 
  x + 5y = 7  
  2x – 3y – 1 = 0  

 (c) If 

⎪⎪
⎪⎪

⎪⎪
⎪⎪

4 5 –7

–2 k 6

1 k 1

= 43, find k.  (4) 

OR 

 (a) Define : Zero matrix, Diagonal matrix, Symmetric matrix and Skew-symmetric 
matrix   (4) 

 (b) If A = 
⎣
⎢
⎡

⎦
⎥
⎤1 2

3 5
 and B = 

⎣
⎢
⎡

⎦
⎥
⎤3 4

5 1
 then verify that  (6) 

  (i) (A + B)T = AT + BT and  

  (ii) (AB)T = BTAT 

 (c) If A = 
⎣
⎢
⎡

⎦
⎥
⎤1 –2

3 4
, verify that A(adj A) = (adj A) A = | A | I2. (4) 

 
3. (a) Write uses of population Census. (7) 

 (b) Explain population census of India of 2001. (7) 

OR 

 (a) Explain the meaning and utility of vital statistics.  (5) 

 (b) Find crude and standardized death rates of city A and B from the following data 
and compare it.  (9) 

   

City A City B Age 
(in years) Population Deaths Population Deaths 

0-10 20,000 600 12,000 372 

10-20 12,000 240 30,000 660 

20-40 50,000 1250 62,000 1612 

40-60 30,000 1030 15,000 525 

Above 60 10,000 500 3,000 180 
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4. (a) What is time series analysis ? Explain in brief.  (4)  
 (b) Obtain short term variations for the following time series by taking three yearly 

moving average.  (6)    

Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Production of 
Sugar(‘000 Kg) 75 60 54 59 86 65 63 80 90 72 

 (c) Find seasonal indices for the following time series.  (4) 
   

Year Q1 Q2 Q3 Q4 

1999 3.5 3.9 3.4 3.6 

2000 3.5 4.1 3.7 4.0 

2001 3.5 3.9 3.7 4.2 

2002 4.0 4.6 3.8 4.5 

2003 4.1 4.4 4.2 4.5 
 

OR 

 (a) Explain the method of moving average for obtaining trend. State its merits and 
demerits.   (6)  

 (b) Following table shows the figure of yield of cotton per hector in a Gujarat State 
during the period from 1995 to 2000. Fit the trend line from the data and forecast 
estimated yield of cotton for the year 2005.  (8) 

   

Year 1995 1996 1997 1998 1999 2000

Yield of cotton 
(kg.) 920 1030 1180 990 1070 1160

 
5. (a) Write down merits and demerits of cost of Living Index number.  (6) 
 (b) Find Laspayer’s, Paasche’s and Fisher’s index number from the following data.  (8) 
   

Base Year Current Year  
Commodity 

Price Quantity Price  Quantity 

A 4 11 8 12 

B 10 7 8 15 

C 3 13 9 11 

D 13 15 20 18 

OR 
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 (a) What is meant by interpolation and extrapolation ? State its assumptions. (4)  
 (b) The following are the annual premiums charged by an insurance company for a 

policy of Rs. 1000. Calculate the premium payable at the age of 26.  (6) 
  

Age (in years) 20 25 30 35 40 

Premium (in Rs.) 23 26 30 35 42 
 

 (c) Estimate the number of births for the year 1969 in a town from the following data. (4) 
   

Year 1965 1968 1970 

Number of births 100 120 160 

 

    
 


