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ÍÛæ̃ Û¶ÛÛ :   (1) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶Û¶ÛÛ ¸ÛæÁõÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé. 

Instructions :  Figures to the right indicate full marks of the question. 

    (2) ÍÛÛþäù •Û¨Û¶ÛýÛ×ªÛ ÈÛÛ¸ÛÁõÈÛÛ¶Ûà ™æö¤ø ™öé. 

     Simple Calculator is allowed. 

    (3) …ÛÅÛé”Û ¸ÛªÛ ÜÈÛ¶Û×©Ûà¬Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛÉÛé. 

     Graph paper will be supplied on request. 

   (4) Š«ÛÁõÈÛÐüà¾ÛÛ×, ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× ›÷é ’õ¾ÛÛ×ïõ …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈýÛÛé ÐüÛéýÛ ©Ûé ¸Ûó¾ÛÛ¨Ûé›÷ ’õ¾Û 
ÅÛ”ÛÈÛÛé. 

    Indicate the same question number in answer as given in the question 

paper.  

 

1. (a) m-§øÛÇÈÛÛÇà …¶Ûé Y-…“Û ¸ÛÁõ C-›÷é¤øÅÛÛé …×©Û:”Û×¦ø ¼Û¶ÛÛÈÛ©Ûà ÍÛäÁéõ”ÛÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 4 

  Obtain the equation of a line with slope m and making intercept C on Y-axis. 

 (b) …éïõ Áéõ”ÛÛ 3x – y = –11 …¶Ûé 5x + 2y = 11 ¶ÛÛ ™öéþù¶ÛÝ¼Ûþäù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬ÛÛýÛ ™öé …¶Ûé y = 
4

3
 x 

Áéõ”ÛÛ¶Ûé ÍÛ¾ÛÛ×©ÛÁõ ™öé ©ÛÛé ©Ûé Áéõ”ÛÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 4 

  A line passes through the points of intersection of the lines 3x – y = –11 and             

5x + 2y = 11 and it is parallel to y = 
4

3
 x. Find its equation. 

 (c) A(4, 6), B(3, 4), C(6, –2) …¶Ûé D(7, 0) ¬Ûà ¼Û¶Û©ÛÛé ˜Û©ÛäÌïõÛé̈ Û ÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û ™öé 
…é¾Û þùÉÛÛÙÈÛÛé.  6 

  Prove that the points A(4, 6), B(3, 4), C(6, –2) and D(7, 0) form a Parallelogram. 

…¬ÛÈÛÛ/OR 
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 (a) ÈýÛÛ”ýÛÛ ›÷¨ÛÛÈÛÛé : 4 

  Define : 

  (1) ÍÛ¾ÛÛ¶Û ËÛéÜ¨Ûïõ 

    Equal Matrix. 

  (2) ÍÛ×Ü¾Û©Û ËÛéÜ¨Ûïõ 

    Symmetric Matrix. 

  (3) ÍÛÐü…ÈÛýÛÈÛ ËÛéÜ¨Ûïõ 

    Adjoint of a Matrix. 

  (4) ÍÛÜþùÉÛ ËÛéÜ¨Ûïõ 

    Scalar Matrix. 

 (b) ›Ûé A = [2 2] …¶Ûé B = 






2

2
 ÐüÛéýÛ ©ÛÛé AB, BA, A'B' …¶Ûé B'A' ÉÛÛéµÛÛé. 4 

  If A = [2 2] and B = 






2

2
 then find AB, BA, A'B' and B'A'. 

 (c) ¶Ûà˜Ûé¶ÛÛ ÍÛ¾ÛàïõÁõ¨ÛÛé ÈýÛÍ©Û ËÛéÜ¨Ûïõ¶Ûà ¾Ûþùþù¬Ûà ŠïéõÅÛÛé. 6 

  Solve the following equations by using inverse matrix : 

  2x – y – z – 1 = 0 

  x + y – z + 2 = 0 

  x + 3y – 4z + 10 = 0 

 

2. (a) ÈýÛÛ”ýÛÛ ›÷¨ÛÛÈÛÛé : 4 

  Define : 

  (1) ÍÛÐüÍÛ×¼Û×µÛ 

    Correlation 

  (2) Ü¶ÛýÛ©ÛÍÛ×¼Û×µÛ 

    Regression 

  (3) •Ûä̈ ÛÛ©¾Ûïõ ÍÛ×¼Û×µÛ 

    Association of Attributes 

  (4) ÍÛ×½ÛÜÈÛ©Û þùÛéÌÛ 

    Probable Error. 
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 (b) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà Ü¶Û¨ÛÛÙýÛïõ©ÛÛ¶ÛÛé …Û×ïõ ÉÛÛéµÛÛé. 4 

  From the following data find Co-efficient of determination 

    Σx = –170  Σx
2 = 8180 Σxy = 3480 

    Σy = –20  Σy2 = 2290 n = 10 

 (c) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà (i) ÍÛ×½ÛÜÈÛ©Û þùÛéÌÛ (ii) ÍÛÐüÍÛ×¼Û×µÛÛ×ïõ¶ÛÛé •ÛÛÇÛé ÉÛÛéµÛÛé. 6 

  From the following data find : (1) Probable Error (2) Limits of the correlation 

coefficient. 

    –x = 11  Σx
2 = 1332 Σxy = 1755 

    –y = 15  Σy2 = 2410 n = 10 

…¬ÛÈÛÛ/OR 

 (a) Ü¶ÛýÛ©ÛÍÛ×¼Û×µÛÛ×ïõÛé¶ÛÛ •Ûä̈ ÛµÛ¾ÛÛë ›÷¨ÛÛÈÛÛé.  4 

  State the properties of Regression Coefficient. 

 (b) ›Ûé N = 2000; (A) = 800; (B) = 600 …¶Ûé (Aβ) = 300 ÐüÛéýÛ ©ÛÛé ýÛäÅÛ¶ÛÛé …Û×ïõ ÉÛÛéµÛÛé. 4 

  Find Yule’s coefficients of association if N = 2000, (A) = 800, (B) = 600 and             

(Aβ) = 300. 

 (c) Ü¶ÛýÛ©ÛÍÛ×¼Û×µÛ ÍÛ¾ÛàïõÁõ¨ÛÛé ¸ÛÁõ¬Ûà 
–
X, 

–
Y, bxy, byx, r …¶Ûé R2 ÉÛÛéµÛÛé. ©Ûé¾Û›÷ Ü¶ÛýÛ©ÛÍÛ×¼Û×µÛ¶Ûà µÛÛÁõ¨ÛÛ 

©Û¸ÛÛÍÛÛé.  6 

  Find 
–
X, 

–
Y, bxy, byx, r and R2 from the following regression equations and examine 

the assumptions about linearity of regression. 

  9X = 5Y + 22, 9Y = 20X – 350 

 

3. (a) ÈÛÅÛ¨Û ¶Û‘õà ïõÁõÈÛÛ ˜ÛÜÅÛ©Û ÍÛÁéõÁõÛÉÛ¶Ûà Áõà©Û ÈÛ¨ÛÙÈÛÛé. 4 

  Explain Moving Average method of determining Trend. 

 (b) ¶Ûà˜Ûé …Û¸ÛéÅÛà ÍÛÛ¾ÛÜýÛïõ ËÛé̈ Ûà ¾ÛÛ¤éø ªÛ¨Û ÈÛÌÛÙ¶Ûà ˜ÛÜÅÛ©Û ÍÛÁéõÁõÛÉÛ¶Ûà Áõà©Ûé ÈÛÅÛ¨Û …¶Ûé …Å¸ÛïõÛÅÛà¶Û 
ÈÛµÛ–Û¤øÛé ÉÛÛéµÛÛé.   4 

ÈÛÌÛÙ : 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

ÈÛé̃ ÛÛ¨Û  : 212 204 208 221 216 211 233 225 229 239 231 

  Find trend by taking three yearly moving averages for the following time series and 

also obtain short term variations : 

Years : 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Sale  : 212 204 208 221 216 211 233 225 229 239 231 
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 (c) ¶Ûà˜Ûé¶Ûà ÍÛ¾ÛýÛ ËÛé̈ Ûà ¾ÛÛ¤éø ˜ÛÜÅÛ©Û ÍÛÁéõÁõÛÉÛ¶Ûà Áõà©Ûé …Ü¶ÛýÛÜ¾Û©Û ÈÛµÛ–Û¤øÛé ÉÛÛéµÛÛé. 6 

½ÛÛÈÛ 

ÈÛÌÛÙ ↓↓↓↓ 
Š¶ÛÛÇÛé ˜ÛÛé¾ÛÛÍÛä× ÜÉÛýÛÛÇÛé 

2001 20 40 45 

2002 45 60 65 

2003 60 68 72 

2004 70 74 76 

  Find irregular fluctuations by method of moving averages for the following time 

series : 

Price 

Year ↓↓↓↓ 
Summer Monsoon Winter 

2001 20 40 45 

2002 45 60 65 

2003 60 68 72 

2004 70 74 76 

…¬ÛÈÛÛ/OR 

 (a) ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û¶ÛÛ …½ýÛÛÍÛ¶Ûà Áõà©ÛÛé ›÷¨ÛÛÈÛÛé …¶Ûé ©Ûé ¸Ûíéïõà –ÛÛ©ÛÛ×ïõàýÛ ÍÛÁõÇàïõÁõ¨Û¶Ûà Áõà©Û ÈÛ¨ÛÙÈÛÛé. 4 
  Give different methods of Forecasting and out of that explain the method of 

exponential smoothing. 

 (b) ¶Ûà˜Ûé …Û¸ÛéÅÛà ÜÈÛ•Û©ÛÛé ¸ÛÁõ¬Ûà ÍÛäÁéõ”ÛÛ¶Ûä× …¶ÈÛÛýÛÛé›÷¶Û ïõÁõÛé …¶Ûé ©Ûé ¸ÛÁõ¬Ûà ÈÛÌÛÙ 2014¶Ûä× ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û 
¾ÛéÇÈÛÛé :     4 

ÈÛÌÛÙ : 2004 2006 2008 2010 2012 

Š©¸ÛÛþù¶Û : 12 4 6 11 8 

  Fit a straight line to the following data and estimate forecast for the year 2014 : 

Years : 2004 2006 2008 2010 2012 

Production : 12 4 6 11 8 

 (c) ¶Ûà˜Ûé …Û¸ÛéÅÛà ÜÈÛ•Û©ÛÛé ¸ÛÁõ¬Ûà Y = a + bx + cx
2 ¶Ûä× …¶ÈÛÛýÛÛé›÷¶Û ¾ÛéÇÈÛÛé ¶Ûé ©Ûé ¸ÛÁõ¬Ûà ÈÛÌÛÙ 

2014¶ÛÛé ¶ÛºõÛé …×þùÛ›Ûé :   6 

ÈÛÌÛÙ   : 2004 2006 2008 2010 2012 

¶ÛºõÛé (ïõÁõÛé¦ø¾ÛÛ× `̀̀̀) : 12 4 6 11 8 

  Fit a second degree parabola Y = a + bx + cx
2 to the following data and from it 

forecast the profit for the year 2014 : 

Years   : 2004 2006 2008 2010 2012 

Profit (in cr. `̀̀̀) : 12 4 6 11 8 
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4. (a) …×©ÛÈÛëÉÛ¶Û …¶Ûé ¼ÛÜÐüÈÛëÉÛ¶Û …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûà µÛÛÁõ¨ÛÛ…Ûé ›÷¨ÛÛÈÛÛé. 4 

  What is Interpolation & Extrapolation ? Give its Assumptions.  

 (b) ›Ûé u
x
 = X2 – 420 ÐüÛéýÛ ©ÛÛé E2 u

x
 …¶Ûé ∆2 u

x 
ÉÛÛéµÛÛé. 4 

  If u
x
 = X2 – 420 then find E2 u

x
 and ∆2 u

x
. 

 (c) ›Ûé u
3
 = 15, u

7
 = 30, u

9
 = 35 …¶Ûé u

12
 = 40 ÐüÛéýÛ ©ÛÛé u

6 
¾ÛéÇÈÛÛé. 6 

  If u
3
 = 15, u

7
 = 30, u

9
 = 35 and u

12
 = 40 then find u

6
. 

…¬ÛÈÛÛ/OR 

 (a) ÈÛÍ©Ûà ÜÈÛÌÛýÛïõ …Û×ïõ¦øÛ ¾ÛéÇÈÛÈÛÛ¶Ûà Áõà©ÛÛé ÈÛ¨ÛÙÈÛÛé. 4 

  Discuss the methods of collection of Vital Statistics. 

 (b) ÉÛÐéüÁõ B ¶Ûà ÈÛÍ©Ûà¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û •Û¨Ûà ¼Û×¶Ûé ÉÛÐéüÁõ¶ÛÛ ÍÛÛþùÛ …¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ¾Ûè©ýÛäþùÁõ ÉÛÛéµÛÛé …¶Ûé 
¸Ûó¾ÛÛÜ¨Û©Û ¾Ûè©ýÛäþùÁõ¬Ûà ÍÛÁõ”ÛÛÈÛÛé :  4 

ÉÛÐéüÁõ A ÉÛÐéüÁõ B 

‹¾ÛÁõ ÈÛÌÛÙ¾ÛÛ× 
ÈÛÍ©Ûà þùÁõ Ðü›ÛÁéõ ¾Ûè©ýÛä ÈÛÍ©Ûà þùÁõ Ðü›ÛÁéõ ¾Ûè©ýÛä 

0 – 5 300 6 1500 50 

5 – 20 500 4 2200 25 

20 – 50 400 3 2800 20 

50¬Ûà ÈÛµÛä 200 7 2500 60 

  Calculate CDR and SDR of the following data by taking population of B as 

standard population. Compare SDR. 

City A City B 

Age (in years) Population Death per 

thousand 

Population Death per 

thousand 

0 – 5 300 6 1500 50 

5 – 20 500 4 2200 25 

20 – 50 400 3 2800 20 

Above 50 200 7 2500 60 
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  (c) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ÍÛÛþùÛé, ÜÈÛÜÉÛÌ¤ø …¶Ûé ïäõÅÛ ¸Ûó›÷¶Û¶Û þùÁõ ÉÛÛéµÛÛé. ÉÛÐéüÁõ¶Ûà ÈÛÍ©Ûà 3,00,000 
ÐüÛéýÛ©ÛÛé ÍÛÛþùÛé ›÷¶¾ÛþùÁõ ÉÛÛéµÛÛé.  6 

‹¾ÛÁõ (ÈÛÌÛÙ¾ÛÛ×) : 15-19 20-24 25-29 30-34 35-39 40-44 45-49 

ÍªÛà…Ûé¶Ûà ÍÛ×”ýÛÛ : 16,000 15,000 14,000 13,000 12,000 11,000 9,000 

›÷¶¾ÛéÅÛ ¼ÛÛÇïõÛé : 400 1710 2100 1430 960 330 36 

  From the following data calculate GFR, SFR and TFR. Find CBR of the city if the 

total population of the city is 3,00,000. 

Age (in years)  15-19 20-24 25-29 30-34 35-39 40-44 45-49 

Nos. of women : 16,000 15,000 14,000 13,000 12,000 11,000 9,000 

No. of births : 400 1710 2100 1430 960 330 36 

 

5. (a) ÍÛ¾ÛÛ×©ÛÁõ ËÛé̈ Ûà, •Ûä̈ ÛÛé«ÛÁõ ËÛé̈ Ûà, ÍÛ¾ÛÛ×©ÛÁõ ¾ÛµýÛïõ …¶Ûé •Ûä̈ ÛÛé«ÛÁõ ¾ÛµýÛïõ¶Ûà ÈýÛÛ”ýÛÛ ›÷¨ÛÛÈÛÛé. 4 

  Define Arithmetic Progression, Geometric Progression, Arithmetic Mean and 

Geometric Mean. 

 (b) 4 + 44 + 444 + 4444 + ___________ ¶ÛÛ n ¸ÛþùÛé¶ÛÛé ÍÛÁõÈÛÛÇÛé ÉÛÛéµÛÛé. 4 

  Find sum of n terms : 4 + 44 + 444 + 4444 + ___________. 

 (c) ›Ûé •Ûä̈ ÛÛé«ÛÁõ ËÛé̈ Ûà¾ÛÛ× S
4
 = 

1

16
 [S

8
 – S

4
] ÐüÛéýÛ …¶Ûé T

2
 = 

1

4
 ÐüÛéýÛ ©ÛÛé ¸Ûó¬Û¾Û ¸Ûþù ÉÛÛéµÛÛé. 6 

  If in geometric progression S
4
 = 

1

16
 [S

8
 – S

4
] and T

2
 = 

1

4
 then find first term. 

…¬ÛÈÛÛ/OR 

 (a) ÈýÛÛ”ýÛÛ ›÷¨ÛÛÈÛÛé :   4 

  Define : 

  (1) ¸ÛóÜ©Û¼Û×µÛÛé 

    Constraints 

  (2) ŠïéõÅÛ 

    Solution 

  (3) ˆÌ¤ø ¸ÛóÛ¸ýÛ ŠïéõÅÛ 

    Optimal feasible solution 

  (4) Ðéü©ÛäÅÛ“Ûà ÜÈÛµÛéýÛ 

    Objective function 
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 (b) …ÛÅÛé”Û¶Ûà ¾Ûþùþù¬Ûà Ðéü©ÛäÅÛ“Ûà ÜÈÛµÛéýÛ Z = 3x + 4y ¶Ûé ¶Ûà˜Ûé¶Ûà ÉÛÁõ©ÛÛé¶Ûé …ÛµÛà¶Û (i) ÅÛ–Ûä«Û¾Û 
¼Û¶ÛÛÈÛÛé …¶Ûé (ii) ¾ÛÐü«Û¾Û ¼Û¶ÛÛÈÛÛé.  10 

    4x + 2y ≥ 80; x ≤ 60; x ≥ 0 

    2x + 5y ≥ 120; y ≤ 40; y ≥ 0 

  (i) Minimize and 

   (ii) Maximize the objective function Z = 3x + 4y under the following conditions : 

    4x + 2y ≥ 80; x ≤ 60; x ≥ 0 

    2x + 5y ≥ 120; y ≤ 40; y ≥ 0 

 

____________ 
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