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Sample Paper – 2009
Class – XII
Subject – Mathematics
Time: 3 Hours

         
  
          Max. Marks: 100

General Instructions:
1. All questions are compulsory.

2. The question paper consists of 29 questions divided in to three sections A, B and C.  Section A contains 10 questions of 1 mark each, section B is of 12 Questions of 4 marks each and section C is of 7 questions of 6 marks each.

3. There is no overall choice .However, an internal choice has been provided in four questions of 4 marks each and two questions of six mark each.

4. Use of calculators is not permitted. 
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	1.
	Define a binary operation * on the set  { 0, 1, 2, 3, 4, 5 } as  
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 , Show that 0 is the identity for this operation and each element of the set is invertible with 6 – a being the inverse of  a.

	2.
	Find the value of:   
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	3.
	If A = 
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 and A + AT = I. Find the value of. 
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	4.
	If A and B are two symmetric matrices, show that AB – BA is skew-symmetric.

	5.
	Evaluate: 
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	6.
	A balloon which always remains spherical is being inflated by pumping in gas at the rate of 900     cm3/sec . Find the rate at which the radius of the balloon is increasing when the radius of the balloon is  15 cm.

	7.
	If A(a,b), B(c, d) and C(e, f) are the vertices of an equilateral triangle with each side equal to K units, then prove that 
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	8.
	From a different equation of family of all circles having centers on x-axis and radius 2 units.

	9.
	If  
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 . Then show that the vectors 
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	10.
	Find the vector equation for the line passing through the points ( - 1, 0, 2 ) and ( 3, 4, 6 ).

	
	SECTION – B

	11.
	Show that the Relation R in the set 
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 is an equivalence relation.      
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	12.
	Prove that:  
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	13.
	Prove that:
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	14.
	Find a and b so that the function f given by 
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 is continuous   at x = 1

	15.
	Prove that if a function is differentiable at any point, it is necessarily continuous at that point.

	16.
	Find the intervals in which the function f(x) = 2x3 – 15x2 + 36x + 1 is strictly increasing or decreasing. Also find the points on which the tangents are parallel to the x-axis.



	17.
	Evaluate:  
[image: image15.wmf]dx

x

x

x

ò

+

-

2

sin

1

sin

cos

      OR               
[image: image16.wmf]ò

+

dx

x

x

4

4

cos

sin

1

                  

	18.
	Evaluate:  
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	19.
	Solve: 
[image: image19.wmf](

)

(

)

0

1

1

2

2

=

+

+

+

dx

y

e

dy

e

x

x

,  Given that y = 1, where x = 0

	20.
	Three vectors 
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If 
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	21.
	Find the equation of the plane passing through the points (0, -1, 0), (1, 1, 1) and      (3, 3, 0).

	22.
	A box contains 12 items of which 3 are defective. A sample of 3 items is selected from the box. Let X denoted the number of defective items in the sample, Find the probability distribution of X.

	
	SECTION – C

	23.
	If  
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	24.
	Show that the volume of the greatest right cylinder that can be inscribed in a cone of height h and semi-vertical angle 
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OR

A beam of length L is supported at one end. If W is the uniform load per unit length, the bending moment M at a distance x from the end is given by 
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. Find the point on the beam at which the bending moment has the maximum value.

	25.
	Find the area of the circle 
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Find the area of the region bounded by the curve x2 = 4y and and the straight line

4y – 2 = x 

	26.
	If 
[image: image33.wmf])

cos

1

(

),

sin

(

q

q

q

-

=

-

=

a

y

a

x

    Find  
[image: image34.wmf]dx

dy

and 
[image: image35.wmf]2

2

dx

y

d

 at  t = 
[image: image36.wmf]2

p

  

OR

If 
[image: image37.wmf]x

y

dx

dy

that

ove

y

x

y

x

q

p

q

p

=

+

=

+

Pr

,

)

(



	27.
	Show that the lines 
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 intersect. Find the      point of intersection also.



	28.
	If A and B are two independent events, then the probability of occurrence of at least one of A and B is given by  
[image: image39.wmf])

(

)

(

1

B

P

A

P

¢

¢

-

.

	29.
	A shopkeeper deals in two items thermo flasks and air tight containers. A flask costs him Rs. 120 and an air tight container costs him Rs. 60. He has at the most Rs. 12,000 to invest and has space to store a maximum of 150 items. The profit on selling a flask is Rs. 20 and an air tight container is Rs. 15. Assuming that he will be able to sell all things he buys, how many of each item should he buy to maximize his profit? Solve the problem graphically.
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