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SamplePaper – 2010
Class – XII
Subject –  Mathematics
(Candidates are allowed additional 15 minutes for only reading the paper. They must NOT start writing during this time).

_____________________________________________________________

Section A  - Answer Question 1 (compulsory) and five other questions.

Section B & Section C  - Answer two questions from either  Section B or Section C 
All working, including rough work, should be done on the same sheet as, and adjacent to, the rest of the answer. The intended marks for questions or parts of questions are given in brackets [   ]. 
Mathematical tables and squared paper are provided. Slide rule may be used.
___________________________________________________________
SECTION A 
Question 1   




                                    [10x3 = 30]
(i)  
	If A  = 
	1     i
	and B 
	i    -1

	
	-i     1
	
	-1   -i

	
	
	
	




and i = √-1, determine AB. compute also BA.
(ii) Find the equation of the parabola whose focus is at (-1,-2) and the directrix is the line x -2y +3 = 0.

 (iii) In the hyperbola 4x2 – 9y2 = 144, Find the coordinates of vertices and eccentricity.

 (iv) If y =       (1-x) /(1 +x), find dy/dx  and prove that (1 – x2 ) dy/dx  + y = 0.
(v)  Integrate  ∫ dx/ (x2 +9).
(vi)  Find :    lim   (sin x – x + x3/6) / x3
                   x → 0
(vii) If 12 persons are seated at a round table, what is the probability that two particular persons sit together ?

(viii) Simplify the Boolean Expression:  pr + q (q’ + r) (p + qr)
(ix) Find the amplitude of the complex number:       sin  6(/ 5 + i (1 – cos 6(/ 5).
(x) Solve : ( 1 + x2) dy = (1 + y2 ) dx.

Question 2
(a) ) If a, b, c are not in G.P. and 

	1
	b/a
	x + b/a
	

	1
	c/b
	x + c/b
	= 0

	ax +b
	bx + c
	         0
	



 Show that ax2 + 2bx +c =0 .                                                                          [5]
(b)  The sum of three numbers is 6. If we multiply the third number by 2 and add the first number to the result, we get 7. By adding second and third numbers to three times the first number, we get 12. Applying Martin’s Rule by using matrices, find the numbers.                                                                                                         [5]                                                                                     

Question 3

(a) Show that x2 + 4y2 + 2x + 16y + 13 = 0 is the equation of an ellipse. Find its eccentricity, vertices, foci, directrices, the length of the latus rectum and the equation of latus recta.                                                                                [5]
(b) A, B and C represent three switches in an “ON” position and A’ , B’ and C’ represent the same three switches in an “OFF’ position. Construct a switching circuit representing the Polynomial (A + B ) (A’ +C) + B (B’ + C’) . Using the laws of Boolean Algebra, Show that the above polynomial is equivalent to AC + B, and construct an equivalent switching circuit.                                                     [5]  
Question 4
(a)                                    
	Show that ½ tan -1 = cos -1
 
	(1+    1 + x2)

	
	
(2     1 + x2 )


                                                                                                                                  [5]                                                                                                                                                                                                                                                         
( b)  Differentiate  xx sin -1√x  with respect to x.                                                            [5]
Question 5
(a) Verify Rolle’s Theorem for the functions f(x) = sin x + cos x – 1 in [ 0, (/2 ] and find the point where the derivative vanishes.                                              [5]
(b) An open box with a square base is to be made out of a given quantity of cardboard whose area is C2 sq. unit. Show that the maximum volume of the box is C3 / 6√3.                                                                                                    [5]
Question 6
                                 (
(a) )  Evaluate  ∫ dx / (5 + 4 cos x).                                                                            [5]
                       0                                                       

(b)  Find the area included between the curves y2 = 4ax and x2 = 4ay..                [5]

Question 7 
(a) Find the coefficient of correlation between X and Y from the following data by Karl Pearson’s method.

	X
	10
	25
	13
	25
	22
	11
	12
	25
	21
	20

	Y
	12
	22
	16
	15
	18
	18
	17
	23
	24
	17


[5]
(b) The Personal Manager of a factory wants to find a measure which he can us to fix the monthly income of persons applying for a job in production department. As an experiment project, he collected data on 7 persons from that department referring to years of service and their monthly income.
	Years of service(x)


	11
	7
	9
	5
	8
	6
	10
	

	Income in ’000 Rs. (y)


	10
	8
	6
	5
	9
	7
	11
	


(i) Find the regression equation (y) on years of service (x).
(ii) Using it what initial start would recommend for a person applying for a job after having served in similar capacity in another factory for 13 years?                                                                                          [5]
Question 8
(a) The probability of a student getting I, II and III division in an examination are respectively 1/10, 3/5, and ¼ . Calculate the probability that the student fails in the examination.






      [5]
(b) In a town, the probability of not reading the morning newspaper by the residents is ½ and that of not reading the evening newspaper is 2/5 . The probability of reading both the newspaper is 1/5. Find the probability that a resident reads either the morning or evening or both the papers.        [5]
Question 9
(a) Find the cube root of (-27) and prove that the sum of the cube roots is equal to zero.
    [5]

(b) Solve the differential equation ; 

                                tany dx + sec 2 y tan x dy =0                                            [5]
SECTION  -  B
Question 10

(a) Find the equation of the plane passing through the line of intersection of the planes 2x + 3y – 4z +5 = 0 and x – 5y + 7z + 2 = 0 and which makes intercept on Y- axis equal to 3.                                         



     [5]
(b) Find the equation of the sphere x2 + y2 + z2 - 4x – 6y + 8z + 4 =0 whose surface is twice the  given sphere. 






     [5]
Question 11
(a) Prove that the plane x + 2y – z +4 cuts the sphere x2 + y2 + z2 - x + z -2 = 0 in a circle whose radius is unity.                                                                      [5]
                       →   →     →   →         →  → 

(b) Prove that (a – b) x ( a + b ) = 2 (a x b ) and gives a geometric interpretation to it .
                                                                                                             →    ˆ    ˆ    ˆ 

 Hence find the area of a parallelogram whose diagonals are vectors a = 3i + j – 2k 
          →   ˆ      ˆ      ˆ 

  And  b = i – 3j + 4k.                                                                                        [5]
Question 12

(a) A fair die is rolled. If 1 turns up, a ball is picked up at random from bag A. If 2 or 3 turns up, a ball is picked up from bag B. If 4, 5 or 6 turns up, a ball is picked up from bag C. Bag A contains 3 red and 2 white balls; bag B contains 3 red and 4 white balls; bag C contains 4 red and 5 white balls. The die is rolled, a bag is picked and a ball is drawn.

  (i) What are the chances of drawing a red ball?

  (ii) If the ball drawn is red, what are the chances that bag B was picked up? 












        [5]
(b) Find the equation of the two planes passing through the points (0, 4, -3) and          (6 , -4 , 3) , if the sum of their intercepts on the three axes is zero.            [5]
SECTION  -  C
Question 13

(a) A person borrowed a sum of money and paid it back in 3 equal annual installments of Rs. 2160 each. If the rate of interest charged is 20% p.a. compounded annually,

     Calculate:      (i) the sum borrowed 

(ii) the total interest charged.




[5]





(b) A bill is due six months hence was accepted on 17th June. By discounting it at 5%, the banker gained Rs. 2 and it is 1/50 of the true discount at the same rate. Find the amount of the bill and the date on which it was discounted.

[5]
Question 14
(a) A retired person wants to invest an amount of up to Rs. 20,000. His broker recommends investing in two types of bonds A and B. Bond A yielding 10% return on the amount invested and bond B yielding 15% return on the amount invested.. After some consideration, he decides to invest at least Rs. 5000 in bond A and not more than Rs. 8000 in bond B. He also wants to invest at least as much in bond A as in bond B. What should his broker suggest if he wants to maximize his return on investment? Formulate LPP.

[5]

(b) Given the demand function X= 50 - 0.5P and the cost function C = 50 + 40X; 
     find : (i) Price for break even price


        (ii) Possible maximum profit.






[5]
Question 15

(a) Construct the consumer price index number for 2010 from the following data:
	Commodity
	A
	B
	C
	D
	E



	Weights
	40
	25
	5
	20
	10



	Price (Per unit) 2009 Rs.
	16
	40
	0.50
	5.12
	2



	Price (Per unit) 2010 Rs.
	20
	60
	0.50
	6.25
	1.50
















[5]
(B) Calculate 5 yearly moving averages for the following data of the number of commercial and industrial failures in the country from 1982 to 1997.
	Year
	1982
	1983
	1984
	1985
	1986
	1987
	1988
	1989



	No. of failures
	23
	26
	28
	32
	20
	12
	12
	10

	Year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997



	No. of failures
	9
	13
	11
	14
	12
	9
	3
	1


Display the actual and trend values on the same graph using the same axes for both. 












[5]















































