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Sample Paper – 2010

Class – XII

Subject – Mathematics                                                                             

Time : Three hours                                                                               Max. Marks : 100

General  Instructions.

1. 
All questions are compulsory.

2. 
The question paper consist of 29 questions divided into three sections A, B and C. Section A comprises of 10 questions of one mark each, section B comprises of 12 questions of four marks each and section C comprises of 07 questions of six marks each.

3. 
All questions in Section A are to be answered in one word, one sentence or as per the exact requirement of the question.

4. 
There is no overall choice. However, internal choice has been provided in 04 questions of four marks each and 02 questions of six marks each. You have to attempt only one of the alternatives in all such questions.

5.
Use of calculators is not permitted. You may ask for logarithmic tables, if required.
SECTION – A  
1) Let E={1,2,3,4} and F = {1,2}, then find the onto function from E to F.

2) Find the principal values of cos -1(cos 7(/ 5) .

3) If the matrix A is singular find x.  

	
	
	1
	-2
	3
	

	A =
	
	1
	2
	1
	

	
	
	x
	2
	-3
	


4) If A is an orthogonal matrix, find the value of IAI.

5) If ω be the complex cube root  of unity find the value of A70 

	Where  A=
	
	ω
	0
	

	
	
	0
	ω
	


6) Find the position vector of the mid point of the vector joining the points 



  ˆ     ˆ       ˆ  
          ˆ     ˆ      ˆ  

            A(2i + 3j + 4k) and  B(4i + j – 2k).

7) If f(x) = log(sinxo), find 
[image: image1.wmf]dx

dy

.
8) Find the angle between the vectors having direction ratios 3,4,5 and 4, -3, 5.

9) Evaluate ∫ 6x dx.
10)  Determine the order and degree of the equation x2 
[image: image2.wmf]dx

dy

+ 2xy – 6 x3 = 0.
SECTION – B
11)  Let N be the set of all natural numbers and let R be R be a relation on NXN, defined by (a,b) R(c,d) <=>  ad = bc


Show that R is an equivalence relation.

12)  Write the equation of plane passing through (1,2,3) and perpendicular to line 
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 in vector form.
13)  Find the value of tan-1  1/3 + tan-1  1/7 + tan-1  1/13 +….+ tan-1  1/(n2 + n +1)  -------α.
14)  Differentiate  xx sin -1√x  with respect to x.
OR

[image: image9.png]Differentiate sin-1 x    w. r. t  cos-1       (1 – x2)

[image: image10.png]15) If y =       (1-x) /(1 +x), find dy/dx  and prove that (1 – x2 ) dy/dx  + y = 0.

16) 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.
17) Find  ∫ (2x + 5 )dx/ (x2 – x – 2).

                                                  OR





    (/2

Find the value of ∫ log tan x dx




    0

18) Solve 
[image: image4.wmf]dx

dy



 EMBED Equation.3  [image: image5.wmf])
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   19) Prove that the matrix P, is an orthogonal matrix, 

	
	
	
	1
	2
	2
	

	Where   P =
	1/3
	
	2
	1
	-1
	

	
	
	
	-2
	2
	-1
	







         OR

Construct a 3x3 matrix whose elements are { (i – 2 j)2 } / 2, also find the value of A-1.

20) Find the value of a for which the volume of parallelopiped formed by the vectors

   
i + aj + k, j + ak and ai + k is minimum.
OR


If a x b = 2i + 2j – k, and a + b = i – 2j + 4k, find the values of a and b.

21) Two squares are chosen at random on the chess board. Find the probability that they have a side in common.

22) Write the equation of plane passing through (1,2,3) and perpendicular to line 
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SECTION – C
23) Prove that: 

	-bc
	b2 + bc
	c2 + bc

	

	a2 +ac
	-ac
	c2 + ac 
	= (ab + bc +ca)3


	a2 +ab
	b2 + ab
	      -ab

	


24) A farm is engaged in breading pigs. The pigs are fed on various products grown on the farm. In view of the need to ensure certain nutrient constituents (call them X, Y and Z), it is necessary to buy two additional products, say, A and B. One unit of product A contains 36 units of X, 3units of Y, and 20 units of Z. One unit of product B contains 6 units of X, 12 units of Y, and 10 units of Z. The minimum requirement of X, Y and Z is 108 units, 36 units and 100 units respectively. Product A costs Rs 20 per unit and product B costs Rs 40 per unit. Formulate the above as a linear programming problem to minimize the total cost, and solve the problem by using graphical method.

25) In a test an examinee either guesses or copies or knows the answer to a multiple-choice question with four choices. The probability that he makes a guess is 1/3 and the probability that he copies the answer is 1/6. The probability that his answer is correct given that he copied it , is 1/8. Find the probability that he knew the answer to the question to the question given that he correctly answered it.

26) A tree trunk L m long is in the shape of a frustum of a cone, the radii of its ends being a and b (a ‹ b). It is required to cut from it a beam of uniform square section. Prove that the beam of greatest volume that can be cut is  aL/3(a-b)  metre long. 

OR

The length of the perimeter of a sector of a circle is 20 cm. Give an expression for the area of the sector in terms of r (the radius of the circle) and hence find the maximum area of the sector.

                                        1

                                 1

27)  Prove that value of  ∫  tan –1 (1/(1 – x + x2) dx  = 2
∫  tan –1 x dx  ,

                                                0     




0








              1 

          Hence or otherwise, evaluate the integral  ∫  tan –1 (1 – x + x2) dx  







             0

                                                                   OR

                                    (
            Find the value of ∫ x dx / (a2 cos2x + b2 sin2x )


     




                   0

28) Find the value of a and b such that the function defined by 




[image: image7.wmf]ï

î

ï

í

ì

³

<

<

+

£

=

10

,

21

10

2

,

2

,

5

)

(

x

if

x

if

b

ax

x

if

x

f

 




is a continuous function.

29)(a) Find the distance of the point  (2,3,4) from the plane 3x + 2y + 2z + 5 =0 , measured parallel to the line  to line 
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     (b) The Cartesian equation of a line are 6x  - 2 = 3y + 1 = 2z – 2.  Find (a) the direction    ratio of the line, and (b) the Cartesian and vector equations of the line parallel to this line and passing through the points (2, -1, -1)
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