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Sample Paper
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  = 
	4     2
	and B 
	-2   1

	
	1    3
	
	3   2

	
	
	
	




Find a matrix such that 3A – 2B + X = 0.

(ii)  The co-ordinates of foci of an ellipse are (0,2) and (0,-2). If the length of its latus rectum is 6 units, find the equation of the ellipse.

(iii) How high is a parabolic arch of span 24 metres and height 18 metres at a distance of 8 metres from the center of the span..

 (iv) Differentiate sin-1 x  w. r. t  cos-1       (1 – x2)

(v)  Integrate  ∫ (2x + 5 )dx/ (x2 – x – 2).

(vi)  Find :    lim   (cos x)cotx
                   x → 0

(vii) There are n letters and n addressed envelopes. If the letters are placed in the envelopes at random, what is the probability that all the letters are not placed in the right envelope?

(viii) Prove that tan-1 x + cot-1 (x + 1) = tan-1 ( x2 +  x +1).

(ix) A variable complex number z is such that the amplitude of (z – 1)/(z + 1) is always equal to (/ 4.  Illustrate the locus of z in the Argand plane.

(x) Solve : dy = (4x + y + 1 )2 dx.

Question 2

(a) Test for the consistency and solve the equations:

5x + 3y + 7z = 4 ,

3x + 26y + 2z = 9 ,                                                                                                 

7x + 2y + 10z = 5                                                                                      [5]                                                               
(b) ) If x, y, z are different and 

	
	x
	x2
	1 + x3


	

	A=
	y
	y2
	1+ y3


	= 0

	
	z
	z2
	      1 + z3


	



 Then show that 1 + xyz =0.                                                                                 [5]

Question 3

(a) A (-1, 0) and B (2,0 ) are two given pointS . A point M is moving in such a way that the angle B in the triangle AMB remains twice as large as the angle A. show that the locus of the point M is a hyperbola. Find the eccentricity of the hyperbola.                                                                                

                                                                                                                           [5]

(b) A, B and C represent three switches in the “ON” position and A’ , B’ and C’ represent the same three switches in the “OFF’ position. Construct a switching circuit representing the Polynomial 

B(B’ + A ) C (B + C) .

Using the laws of Boolean Algebra, Show that the above circuit is equivalent to switching circuit in which A, B and C are “on”, then the light is “on”. Construct this simplified switching circuit also.                                                                          [5]  

Question 4
(a)     Prove that sin-1 4/5  + sin-1 5/13  +  sin-1 16/65    =  (/2                                       [5]            

( b)  Find dy/dx  when x = a(cost + log tan t/2), y = a sin t.                                           [5]                                                          

Question 5
(a) Verify Lagrange’s Mean Value Theorem for the functions 



f(x) = (x – 1)(x - 2)(x – 3) in  [ 0, 4 ]                                             [5]

(b) Show that the height of the cylinder of greatest volume, which can be inscribed in right circular cone, is one-third of the cone.                                                 [5]                                                                                 
Question 6

                                 (/3
(a) )  Evaluate  ∫ cos x dx / (3 + 4 sin x).                                                                            [5]

                       0                                                       

(b)  Find the area enclosed between the curves y = x2 and y = x2 – 2x and the lines x = 1 and    x = 3.                                                                                                              [5]


Question 7 

(a) Ten competitors in a beauty contest are ranked by three judges in the following order:

	Judge 1
	1
	5
	4
	8
	9
	6
	10
	7
	3
	2

	Judge 2
	4
	8
	7
	6
	5
	9
	10
	3
	2
	1

	Judge 3
	6
	7
	8
	1
	5
	10
	9
	2
	3
	4


Use Rank correlation coefficient to discuss which pair of judges have the nearest approach to common tastes in beauty.

                                                          [5]










(b) Equation of two regression lines are 4x + 3y + 7 = 0 and 3x + 4y + 8 = 0
Find:      (i) Mean of x, mean of y 



(ii) Regression coefficients byx and bxy and


 
(iii) Correlation coefficient between x and y.



     [5]
Question 8
(a) A problem in mathematics is given to 3 students whose chances of solving it are 1/2 , 1/3, and ¼ . What is the probability that the problem is solved?






                                                         [5]

     (b) A bag contains 5 white, 7 red and 8 black balls. If four balls are drawn one by one without replacement, find the probability of getting all white balls.     [5]

Question 9

(a) If ((3 + i )100 = 299 (a + ib), then show that (a, b) = (-1, (3).

                 [5]

(b) Solve the differential equation; 

                                Sin x  dy/dx + y cos x =x sin x                                                        [5]

SECTION  -  B
Question 10

(a) Show that the equation     by + cz + d = 0    represents a plane parallel to the axis OX. Find the equation to the plane through the points (2, 3, 1), (4, -5 , 3) and parallel to OX.                                         



                          [5]
(b) Find the value of  “µ”for which the four points with position vectors 
  ˆ     ˆ      ˆ      ˆ      ˆ      ˆ      ˆ     ˆ           ˆ                 ˆ       ˆ             ˆ    
3i – 2j – k ,  2i + 3j – 4k, - I + j + 2 k and 4i + 5j +  µk are coplanar.                  [5]






     

Question 11

(a) A variable plane which remains at a constant distance 3p from the origin cuts the coordinate axes at A, B, C. Show that the locus of the centroid of triangle ABC is  x -2 + y -2 + z -2 = p -2..                                                                                     [5]
                                                                     →                ˆ       ˆ                ˆ
(b) Find the value of “a” for which the vector r   = (a2 – 4)i + 2j – (a2 – 9)k makes acute angles with the coordinate axes .

                                                                                                                           [5]

Question 12

(a) In a bolt factory, machine A, B and C manufacture 60%, 25% and 15% respectively. Of the total of their output 1%, 2%, and 1% are respectively defective bolts. A bolt is drawn at random from the total production and found to be defective. From which machine, the defective bolt is expected to have been manufactured.













          [5]
(c) A plane passes through a fixed point (α – β , β – γ, γ – α) and cuts the axes in P, Q, R. Show that the locus of the center of the sphere 0, PQR is

           (α – β) yz +  ( β – γ) zx +  (γ – α) xy = 2xyz.                                            [5]

SECTION  -  C

Question 13

(a) An article is sold for Rs.485 cash or Rs.105 as cash down payment followed by 3 equal monthly instalments. If the rate of interest charged under the instalment plan is 16% per annum, find the monthly instalment.                                    [5]

(b) A bill of exchange for Rs. 846.50 at 4 months after sight was drawn on 12 January 1992 and accepted at 3 ½ % on 8 February 1992,Find the banker’s discount and the discounted value of the bill.                            
            

[5]

Question 14

(a)  A diet is to contain at least 4000 units of carbohydrate, 500 units of fat, and 300 units of protein. Two foods are available: F1, which costs Rs 2 per unit, and F2, which costs Rs 4 per unit. A unit of food F1 contains 10 units of carbohydrate,20 units of fat, and 15 units of protein;. A unit of food F2 contains 25 units of carbohydrate,10 units of fat, and 20 units of protein;.  Find the minimum cost for a diet that consists of a mixture of these foods and also meets the minimum nutrition requirements. Formulate the problem as a linear programming problem.

[5]

(b) The total revenue received from the sale of x units of a product is given by R (x) = 20x – 0.5 x2 . Find:
                   (i)     The average revenue

(ii) The marginal revenue

(iii) The average revenue and marginal revenue when x = 10

(iv) The actual revenue from selling the 15th item.                          [5]   

Question 15

(a) From the following data compose price index by applying weighted average of price relatives method using arithmetic mean:

	Commodity
	Po (Rs)
	qo
	P1 (Rs.)



	Sugar
	40
	25
	5



	Flour
	16
	40
	0.50



	Milk
	20
	60
	0.50
















  [5]

(B) The following table shows the average monthly production of coal in millions of tones for the years 1987 –1996.Calculate 4 yearly moving averages for the following data of the number of commercial and industrial failures in the country from 1982 to 1997.

	Year
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Average monthly production of coal (in million tones)
	50.0
	36.5
	43.0
	44.5
	38.9
	38.1
	32.6
	41.7
	41.1
	33.8


Determine  4 yearly centred moving average.                                                               [5] 















































