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SAMPLE PAPER  - 2011
Class – XII
MATHEMATICS

CODE :: - 041

Time Allowed : 3 hours







Maximum Marks : 100

General Instructions :

All questions are compulsary.

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.

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

There is no overall choice. However, internal choices have been provided in 04 questions of four marks each and 02 or 03 questions of six marks each. You have to attempt only one of the alternatives in all such questions.

Use of Calculator is not permitted. However, you may ask for logarithmic and statistical table, if rquired.

SECTION A

1. [image: image2.png]


:R - [image: image4.png]


 [image: image6.png]


R be a function defined or f(x) = [image: image8.png]


 find [image: image10.png]


 -1; range of [image: image12.png]


[image: image14.png]=R



 - [image: image16.png]



2. If A = [image: image18.png]€osx  SInx]
—sinx cosxl



 find x,    0<x<[image: image20.png]


 

when I + I’ =A

3. If B is skew symmetric matrix. Write whether the(ABA’) is symmetric or skew symmetric.

4. Find [image: image22.png]S Toony

tlogsint




5. [image: image24.png]


 = î +ĵ  , [image: image26.png]


 = ĵ + k̂  , [image: image28.png]


 = k̂ + î                Find a unit vector in the direction of [image: image30.png]



6. What is the pricipal values of  [image: image32.png]cos™(cos ) + sin™? (sin





7. A matrix A of order 3[image: image34.png]


3 has determinant 5. What is the value of [image: image36.png][34]



.

8. Find the angle between two vectors [image: image38.png]


 and [image: image40.png]


 with magnitude [image: image42.png]


 and 2 respectively and  [image: image44.png]


 = 3

9. Find the direction cosine of line parallel to [image: image46.png]AB




[image: image48.png]


 = [image: image50.png]


= [image: image52.png]=




10. Let * be a binary operator of Ngiven by a*b = L.C.M. of (a,b) [image: image54.png]


 a,b [image: image56.png]


 N. Find (16*20)*40

SECTION B

11. Using the properties of determinants, prove that

[image: image58.png]@ B ¥
@ gy
6+y y+a a+y



 = [image: image60.png]la=B)B —y)y —a)la+5 +y)




12. Prove that

[image: image62.png]sin”* (32) cos ™ (2) tan™? ()



 = [image: image64.png]



13. [image: image66.png]


 = [image: image68.png]{x+Vx?+a?
=
+a?}



n
               Prove that [image: image70.png]2



 = [image: image72.png]



14. Find ‘k’ if the function is continous at [image: image74.png]


 =  [image: image76.png]



[image: image77.png]) =
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15. Evaluate : [image: image79.png]o #10g(1 + tanx) dx




OR

[image: image80.png]f(\x71\+ [x=2] + |x = 4)dx
!




16. Find the differential equation that will represent family of all circle having center on the x- axis and radius unity. 

17. Solve the Differential equation 

[image: image82.png]


 [image: image84.png]


 = 0

18. Find the angle between the line

[image: image86.png]


 = [image: image88.png]


= [image: image90.png]


 and the plane 3[image: image92.png]x+4y+z+5=





OR

              Find the equation of the plane containing the line of intersection of the plane 

              [image: image94.png]X +2y+3z-4=0



 and 2[image: image96.png]


 and which is perpendicular to the plane 

              [image: image98.png]Sx +3y+6z+8




 

19. Express [image: image100.png]


 in the form of [image: image102.png]


1 +[image: image104.png]


2 when [image: image106.png]


1 is parallel to [image: image108.png]=



 and [image: image110.png]


2 is perpendicular to [image: image112.png]=



.

               If [image: image114.png]=



 = 3î - ĵ and [image: image116.png]


 = 2î + ĵ - 3k̂
20. A bag contains 5 white and 6 black balls and another bag contains 4 white and 3 black balls. A                   ball is drawn from the first bag and without seeing its colour is put in the second bag. Find the          

                probability that if now a ball is drawn from the second bag, it is black in colour.

21. Let R be a relation in N[image: image118.png]


 N defined by (a,b) R (c,d) if and only if a+d = b+c is an euivalence                   relation.

22.  [image: image120.png]


 ([image: image122.png]


) = [image: image124.png]sinx + cosx



      [image: image126.png][0,27]




                Find the increasing or decreasing interval.

OR

                Sand is pouring from a pipe at the rate of 12cm3/sec. The family sand forms a cone on the  ground in such a way that the height of cone is always one-sixth of the radius of the base.

SECTION C

        23. Using Matrices solve the following linear equation


2[image: image128.png]X—y+z=






[image: image130.png]




[image: image132.png]x—y+2z=





OR


Using elementary transformations, find the inverse of the following
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         24. Find the area of region bounded between two circle [image: image136.png]


 and [image: image138.png]


. Using  Integration.

         25. Show that the semivertical angle of the right circular cone of given total surface area and maximum volume is [image: image140.png]



OR


Show that the volume of the greatest right circular cylinder that can be inscribed in a cone of height   ‘h’ and semivertical angle [image: image142.png]


 is [image: image144.png]=
— mhitan’a
=



.
         26. Find the distance of the point (-2,3,-4) from a line [image: image146.png]272

257

-
3




 measured parallel to plane [image: image148.png]4x +12y =3z +1=





OR


 Find the shotest distance between the line

  [image: image150.png]


̂ + [image: image152.png](t—2)] +(3-20)k




  [image: image154.png]s+ Di+(2s-1j-(2s+ DK




         27. Evaluate : 

                      [image: image156.png]Jy (2x2 +5x + 3)dx



  by using limits of a sum.
         28. A fruit grower can use two types of fertilizers in his garden brand P and Q. The amount (in kg) of Nitrogen, Phosphoric Acid, Potash, and Chlorine in a bag of each brand are given
	Kg per bag

	
	Brand P
	Brand Q

	Nitrogen
	3
	3.5

	Phosphoric Acid 
	1
	2

	Potash
	3
	1.5

	Chlorine
	1.5
	2


 Tests indicate that the garden needs at least 240kg of Phosphric Acid, at least 270kg of Potash, and at most 310kg of chlorine.

 If the grower wants to minimise the amount of Nitrogen added, how many bags of each brand   should be used, what is the minimum amount of Nitrogen added in Garden.

         29. The random variable X has a Probability distribution [image: image158.png]plx)



 of the following form where [image: image160.png]


 is  

                some number


[image: image162.png]L
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[image: image164.png](a)



 Determine ‘[image: image166.png]




[image: image168.png](b)



 Find [image: image170.png]plx <2), plx=2), plx = 2)
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