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Sample Paper – 2009

Class – XII

Subject – MATHEMATICS

Time allowed: 3 hrs
M.Marks:100
     General Instructions:
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SECTION – A
(1 mark each) 

1.
Let * be a binary operation defined by a * b = 2a + b – 3. Find 4 * 5.
2. 
If
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, write the value of x + y + xy.
3.
Find a matrix X such that B – 2A + X = O, where A =
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4.
If A is a square matrix of order 3 such that 
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 = 64, find
[image: image4.wmf]A

.
[image: image5.wmf]
5.
Construct a 2 
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 2 matrix whose elements 
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6.
Evaluate
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7.
Evaluate 
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8.
If
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9. 
The Cartesian equation of a line AB is
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. Find the direction cosines of a line

 Parallel to AB.

10.
If
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, find a unit vector parallel to the vector 
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SECTION-B
(4 marks each)
11.
Let 
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 be function defined as
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, where, S is the range of f, is invertible. Find the inverse of f.
12.
Using properties of determinants, prove that 
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 = (a3 + b3 +c3 – 3abc).

OR


Solve for x:
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13.
Prove that
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OR

Solve for x:
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.   Hence, verify the roots.

14. For what value of k is the following function continuous at x = 2?
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15.
If
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OR


If y = [log(x + 
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16. 
Find the intervals in which the function f(x) = sin x – cos x; 
[image: image27.wmf]p

2

0

£

£

x



(i)  is increasing   (ii)  is decreasing.

17.
Evaluate   
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OR

            Prove that  
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18.
Solve the following differential equation:
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19.
Find the particular solution of the differential equation 
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 given that y = 0


When x = 1.

20.
Three vectors 
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Dot product of a vector with vectors 
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 are respectively -1, 6 & 5 find the vector.

21.
Find the shortest distance between the lines 
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22.
A box contains 12 bulbs of which 3 are defective. If 3 bulbs are drawn from the box at random, find 


the probability distribution of X, the number of defective bulbs drawn. Hence compute the mean of X.
SECTION-C
(6 marks each)
23.
Given that A = 
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 and B = 
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 find AB. Hence using this product solve the system of equations:    x – y + z = 4,   x – 2y – 2z = 9, 2x + y + 3z = 1
OR

 
Using elementary row transformation, find the inverse of the matrix
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24.
A point on the hypotenuse of a triangle is at a distance ‘a’ and ‘b’ from the sides of the triangle. 


Show that the minimum length of the hypotenuse is
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Prove that the volume of the largest cone that can be inscribed in a sphere of radius

   
R is 8/27 of the volume of the sphere.

25.
Evaluate:  ( √tan x dx.

26.
Using the method of integration, find the area of the region bounded by the lines 2x + y = 4. 


3x – 2y = 6 and x – 3y + 5 = 0.

27.
Find the image of the point (1, 2, 3) in the plane x+2y+4z =38.Also the perpendicular distance from the point to the plane.
OR
A line makes angles α, β, γ and δ with the diagonals of a cube, prove that cos2α + cos2β + cos2γ +cos2δ = 4/3
28.
An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 400 is made on each first class


ticket and a profit of Rs. 300 is made on each economy class ticket. The airline reserves at least 20 seats


for first class. However, at least 4 times as many passengers prefer to travel by economy class to by the first    

         class. Determine how many of each type ticket must be sold in order to maximize the profit for the airline. 

        What is the maximum profit? Frame an L.P.P and solve it graphically.
29.
A laboratory blood test is 99% effective in detecting a certain disease when it is in fact present. However        the test also yields a false positive result for 0.5% of the healthy person tested (i.e. if a healthy person is tested then with probability 0.005), the test will imply that he has the disease. If 0.1 percent of the population actually has the disease, What is the probability that a person has the disease given that the test result is positive?
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(i) 	All questions are compulsory.	


(ii)	The question paper consists of 29 questions divided into three sections – A, B and C. 


	Section A comprises of 10 questions of 1 mark each; Section B comprises of 12    


            questions of 4	marks each and  Section C comprises of 7 questions of 6 marks each.


(iii) 	There is no overall choice. However, internal choice has been provided in 5 


	questions of 4 mark each and 2 questions of six marks each. You have to attempt only 


	one of the alternatives in all such questions.


(iv)	Use of calculator is not permitted. You may ask for logarithmic tables if required.
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