PRE – HALF YEARLY - 2015

STD: XII                                                                   BUSINESS MATHEMATICS                                                       MARKS: 200
                                                                                               SECTION – A                                                                Time :    3 hrs    
I ANSWER ALL THE QUESTIONS CHOOSE THE CORRECT ANSWER FROM THE GIVEN OPTION EACH QUESTION CARRIE ONE MARK: -                                                                                                                                                                   (40X1=40)

                                                                                       3                                              4
1. The degree of the differential equation    d2y   +  d3y       =   dy       +  y   is   

                                                                              dx2        dx3            dx    
     a) 1   

b) 2     


c) 3   


d) 4   
2. The differential education   of the family of curves x2 + y2 = a2   is  

     a) x2 + 2y  dy   = 0      b) 2x + y2  dy   = a2         c)   2x + 2y   dy   = 0       d)  x + y  dy   = 0
                       dx                                 dx                                         dx                               dx
3. The solution of   dy     = x2     is 

                                   dx        y2 
   a) y3 = x3                          b)    y2  = x2  + c               c)  y3   = x3  + c                 d) x3  = 3y3 

 4. The order and degree of the differential equation     1 +    dy  2       =     d2y       are    
                                                                                                             dx                  dx2
   a)  2 , 3                        b)      2,  2                           c)  3, 2                                d)   1, 6 

5. Integrating      factor of     x dy  +    y  + x3   =   is   

                                                     dx 
   a)  logx                        b)   x                                  c) log  1             d)   1 
                                                                                              x                    x

6. The general solution of   (D2 – 1 )   y = 0 is   
   a) y = ( Ax   + B)ex          b)    y =  (Ax  + B)e – x           c) y =  Aex   + Be-x        d)   y = A cos  x  +   B  Sin x 

7.  The particular   integral of the    differential equation    (D2 - 5D  +6)   Y  =  e 5x    is 
   a) e 5x          b)   xe5x       c)  6e5x          d) e 5x 
       6                     21                                    25
8.   ( if (x  + 3h)    = _______

   a) f(x +2h)      b)   f(x +3h)    -  f(x +2h)       c) f(x +3h)      d)   f(x +2h)    -  f(x +3h)      
9.   In a line of best fit   y = 5.8  (x- 994 +  41. 6) the  value  of y when   x =  1997   is                      
    a) 50               b) 54                         c)   59                     d)   60     
10 Five data relating to x and y to fit a straight line are given where  ( x = 0 and  (y   = 15.  Then the  y – intercept of the 
       best fit is   
   a) 1  

b) 2  

     c) 3   

      d) 4  

11. E2   f(x)  =

    a) f(x+h)       b) ) f(x+2h)                c) f(2h)                  d) f(2x)
12. When   h = 1,  ( (x2)     =  _________

    a) 2x              b)   2x – 1                c) 2x + 1                d)   1  
13. If the probability density function of a variable X is defined as f(x)  = c x (2 – x),  0,< x <2 then  the value  of C is  
    a) 4 /3           b)  6/4                      c)   3/4                  d)  3/5 
14.  The mean and variance of a binomial distribution    are        

     a) np, npq   b)   pq,  npq             c)   np ,  (npq         d)  np,   nq  

15. If  X ( N ( ( ,(2)   the  points of inflexion  of the  normal distribution  are  

    a)  ( (                b)   (( (             c)   ( ( (               d)  ( (  2( 
16. The  standard  deviation of a poison   variable  is 2  The mean of   the  Poisson  variable   

    a) 2                     b) 4                      c)     (2                d)  1 
                                                                                             ( 2

17. The mean and variance of a Binominal distribution are   8 and 4    respectively Then   p(x = 1) is 
     a)  1                   b)  1                    c)   1                     d)   1
           2 12                                2 4                       26                           210 
18. The normal distribution   curve is   
    a) Bimodal         b) unimoral        c) skewed        d) None of these     
19. The number  of ways in which one can  select    2   customer  out     of 10   customers  is   
   a)  90                         b)      60                         c)        45                     d)      50   

20 Probability of rejecting the null hypothesis when it is  true  is   

   a)  Type  I   error     b)     Type   II    error    c)      Sampling   error      d)     standard     error 
21 The central limit theorem states that the sampling distribution of the men will approach normal distribution  
   a) as the size of the population increases     b) as the sample  size increases  and becomes longer  

  c)   as  the number  of samples  gets lager     d) as the  sample size  decreases 
22. The Z – value that is used to establish a 95% confidence interval for the estimation of a population parameter is  

  a)  1.28                     b) 1. 65                            c)   1.96                       d)   2.58 

23. The standard error  of the sample mean is 

  a) Type I error         b) Type II error              c) standard devotion of the sampling   distribution of the mean.     
  d)  Variance   of the sampling distribution of the mean. 
24. Which of the following statements is true?
    a) Point estimate gives a range of values.    b)    Sampling   is  done only to estimate a statistic    

    c) Sampling is done to estimate the population parameters   d) Sampling is not possible  for an infinite population. 
25. The range of correlation coefficient  
    a)  0 to  (                b)  - (  to   + (                c)  -1 to 1                 d) none of  these     
26. The lines of regression intersect at the point   

    a) (x , y)                   b) (x , y)                            c)  (0,0)                    d) none of these 

27. Scatter diagram of the variate values (x, y) gives idea about 

    a) Functional    relationship           b) regression model             c) distribution   error                   d) none of these 

28. X and Y  are two variates,  there can be at the most 

    a) One regression line                     b) two regression lines       c)   three regression   lines          d) none of these

29. A  time  series consists of 
   a) Two components      b) three components       c) four components              d) five components
30. The component of a time series attached to long time variation is termed as 

   a) Cyclic variation         b) secular trend                c) irregular variation              d) all of these 

31.  If a randam sample   size 64 is taken from  a population whose standard deviation is 32, then the standard error
     of the mean is       a)0.5                      b) 2                 c)  4                              d) 32 

32.  Cyclic   variations in a time series are caused by 

   a) locked out in a factory    b) war in a country  c)  floods in the states  d) none of these   

33. The terms prosperity recession depression and recovery are in particular attached to 

   a) Secular trend          b) seasonal fluctuation            c) cyclic movements   d) irregular variation

34. In additive model of time series   with the components T,S,C and I is   

   a) Y = 2T + S + C + I    b) y = T  + S x C + I                      c) y = T + S + C + I         d) y = T + S + C x I 

35. If a discrete random variable had the probability mass function as    

	X
	0
	1
	2
	3

	P(x)
	k
	2k
	3k
	5k


     then the value of   is 
a)  1                              b) 2                        c) 3                             d) 4 
11                                11                          11                               11
36. Index number is a  
   a) Measure of relative changes               b) special   type of an average           c) relative percentage            d) all of these 
37. The weights used in prasche’s formula belong to 

   a) The base period      b) the current period         c) any arbitrary chosen period                  d) none of these

38. Laspeyre’s index formula uses the weights of   
   a) the base year quantities   b) the current year Prices   c) average of the weights of number of years   d) none of these

39. Control charts in statistical quality consists of 
   a) three control lines            b) upper and lower limits     c) the level of process                  d) all of these 

40. The causes leading to vast variation   in the specification of a product are usually due to 

  a) random   process      b) assignable  causes           c) non – traceable  causes                    d) all of these.
                                                                                    SECTION – B                                                                                  (10x6=60) 
  ANSWER ANY TEN OUT FIFTEEN QUESTIONS GIVEN EACH QUESTION CARRIER SIX MARKS:- 
                       dy

41. Solve: ------   +   y cot x  =   Sin 2x 
                      dx     
42. Solve: ( 4D2 – 8D + 3) y  = e 1X/ 2 
43. Find y when x = 0.2 given that   

	X
	O
	1
	2
	3
	4

	y
	176
	185
	194
	202
	212


44. From the following data find the area of a circle of diameter 96 by using Gregory Newton’s formula 
	Diameter : X
	80
	85
	90
	95
	100

	Area          : y
	5026
	5674
	6362
	7088
	7854


45. Let X is a continuous random variable with p. d. f.

                   ax,        0 <   x   (  1 

                   a  ,         1 (   x   (  2                       i) Determine the constant  ‘a’  
  f(x)=    - ax + 3a   2 (   x   (  3                      ii) Compute  P(x  ( 1.5)
                   0 ,          otherwise 

46. Ten coins are thrown simultaneously. Find the probability of getting at least 7 heads. 
47. For the following probability distribution of X, find   (i) p(X ( 1)   (ii)  p (x ( 2)     (iii) p (o < x < 3) 

                      X    :    o            1               2                3 

               P(x=x) :     1             1              3                1
                                 6             2              10             30
48. Calculate the correlation coefficient   from the data given below;- 
                 X   :   1       2        3        4       5      6     7       8     9    
                 Y   :   9       8       10      12     11    13   14    16   15 
49 Find the regression equation of X on Y from the following data :-  
         X : 10      12     13     12      16     15 
         Y : 40      58     43     45       37     43

50. Out of 10,000 customer’s ledger accounts a sample of 200 accounts was taken to test the accuracy of posting and balancing where in 35 mistakes were found find 95% confidence limits within which the number of defective cases can be expected to lie. 
51. The mean  I Q of a sample of 1600 children was 99. It is likely that this was a random sample from a population with mean  I . Q.100 and standard deviation 15   Test at 5% level of significance
52. Solve graphically   maximize Z = 3x1 + 4x2     subject to   2x1 + x2   (  40,   2x1   + 5x2   (  180, x1 x2, > 0   
53. Find the trend values by the method of semi averages  

      Year   :  1980         1981       1982      1983     1984      1985    1986  

       Sales :  102            105         114        110       108         116      112 

54. Construct the cost of living index number for 2003 on the basis of 2000 from the following data by family budget  

	Items
	                      Price 
	Weight

	
	2000
	2003
	

	Food 

Rent 

Clothing 

Fuel  & Light

Miscellaneous  
	200

100

150

50

100
	280

200

120

100

200
	30

20

20

10

20


       method  
55. Compute  Laspeyre’s and paasch’s index number for 1990 from the following.

	Commodity
	Price
	Quantity

	
	1980
	1990
	1980
	1990

	A

B

C

D
	2
5

4

2
	4
6

5

2
	8
10

14

19
	6
5

10

13


                                                                                             SECTION – C                                                                      (10X10=100)
ANSWER ANY TEN OUT OF TE FIFTEEN QUESTIONS GIVEN. EACH QUESTION CARRIES 10 MARKS- 
                                                                                                                                  dp              2p3 – x3 
56. The net profit ‘p’ and quantity ‘x’ satisfy the differential equation   ------     =     ------------  Find the relationship 
                                                                                                                                  dx 
    3xp2 
       between net profit and demand  given that  p = 20   when   x = 10 

                                                                     dp                  d2 p 
57. Suppose that Q d   = 30 – 5p  +2  ---------    +   ---------   and Qs  = 6 + 3p , find the equilibrium price   

d t  
dt2 
       for market clearance 
58. Fit a straight line to the following data. 

	X
	100
	200
	300
	400
	500
	600

	Y
	90.2
	92.3
	94.2
	96.3
	98.2
	100.3


59. Find the mean and variance for the following probability distribution                  

     F(x)           2e-2x  ,   x   (   0 
                       0        ,    x    <   0    

60. The distribution marks obtained by 1000 students is an examination is normally distributed with mean  34 and  

         S.D. 16 

(i)  Find the number of students scoring between 30 and 60 marks     
(ii) Find the number of students scoring above 70 marks. 

	Z
	0.25 
	1.63
	2.25

	Area 
	0.0987
	0.4484
	0.4878


61. To test the conjecture of the management that 60% employees favour a new bonus scheme, a sample of 150 employees was drawn and their opinion was taken whether they favored it or not. Only 55 employees out of 150
Favored their new bonus scheme test conjecture at 1% level
62. The income distribution of the population of a village has a mean of Rs. 6000 and a variance of Rs. 32,400 could a sample of 64 person with a mean income of Rs. 5950/-   belong to this population? (Test at 5% and 1% levels of significance)  
63. Solve graphically. 

      Maximize: Z = 5x1 +  6x2   

     Subject to    3x1 + 2x2   ( 120 

                           4x1 + 6x2   (  260 

                              x1 ,x2    (  0 

64. Calculate the seasonal indices for the following data using average method:- 
	Year 
	I           II          III          IV

	1982

1983

1984

1985

1986
	72      68         80         70
76      70         82         74
74      66         84         80
76      74         84         78
78      74         86         82


65. Calculate Fischer’s indeal Index from the following data and show how satisfies time reversal and factor 

       reversal tests 
	Commodity
	Base year
	
	Current year
	

	
	Price
	Quantity
	Price
	Quantity

	A
B

C

D

E

F
	10
8

12

20

5

2
	10
12

12

15

8

10
	12
8

15

25

8

4


	8
13

8

10

8

6


66. The following data shows the value of sample mean [image: image2.png]


 and the range R for ten samples of size 6 each. Calculate the values for central line the control limits and mean chart and range chart and determine whether the process is in control
	Sample no. 
	1
	2
	3
	4
	5

	Mean  [image: image4.png]


  
	681
	586
	651
	641
	680

	Range  R 
	118
	167
	134
	171
	490


	6               7            8              9             10

	639        665         604          569        629

	200        236        188           309        257


67. The diameter of  shafts produced  is a factor conforms to normal distribution 31%  of the shafts have a diameters less than 45mm and 8% have more than 64 mm. Find the mean and standard deviation  of the diameter of shafts. 

	Z 
	0.5
	1.41

	Area
	0.19
	0.42


68.  from the following data. Find the number of students whose height is between 80cm and 90cm.
	Height  in cm (x)
	40 -60
	60- 80
	80 – 100
	100 – 120
	120 – 140

	No. of. Students (y) 
	250
	120
	100
	70
	50


69. Solve: (D2 – 13D + 12) y= e-2x  + 5 ex 

                                                                                    ____________________
