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SAMPLE PAPER YEAR - 2012
Class – XII

MATHEMATICS (CODE – 041)
Time Allowed : 3 hours
Maximum Marks : 100

General Instructions :

1) All questions are compulsary.

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 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.

5) Use of Calculator is not permitted. However, you may ask for logarithmic and statistical table, if required.
SECTION A

1. If  [image: image2.png]


 : R→R be given by  [image: image4.png]fFx) =(3—x%)7/3



  then find [image: image6.png]fof(x)




2. Evaluate [image: image8.png]1 cos BT
cos™* (cos =",




3. If A = [image: image10.png][cosa —sina]
sina  cosa



 then A + A’ = I , find the value of [image: image12.png]



4. Find the projection of  [image: image14.png]RSN



 on [image: image16.png]


 if  [image: image18.png]a.b==8andb = 2i+6j + 3k




5. If A is square matrix such that A2  = A then find the value of (I + A)3 – 7A
6. If [image: image20.png]


where A is 3x3 matrix, find [image: image22.png]ladjAl




7. Find the direction of vector joining the points A(1,2,-3) and B(-1,2,-1) directed from A to B

8. If [image: image24.png]+2j -3k



 and[image: image26.png]b =2i+4j + 9



. Find a unit vector parallel to [image: image28.png]=




9. Differentiate [image: image30.png]tan x with respect to cotx




10. Evaluate [image: image32.png][(e¥109¢ + e@l09¢) dx




SECTION B

11. Consider [image: image34.png]fiRy— [4,0)



 given by [image: image36.png]flx) =x*+4,



 show that  [image: image38.png]


 is invertible with the inverse   [image: image40.png]


 of [image: image42.png]


 given by   [image: image44.png]fro) =y +4



, where [image: image46.png]


  in set of all non-negative real numbers.
12. Prove that  [image: image48.png](EE
tan’ VIFx +/I-=.





13. Show that [image: image50.png]oy +2)* xy zx
xy  (x+2)? yz
xz yz  (x+y)?



 = [image: image52.png]2xyz(x +y +z)°




14. If [image: image54.png]Leoskx x 20
o) = =



      is continuous at [image: image56.png]


 find [image: image58.png]



15. If [image: image60.png]xsintx 3
S+ logVT—x



  then prove that  [image: image62.png]



OR

If [image: image64.png]JT+y+ wWi+x=0
x/T+y



   Prove that  [image: image66.png]dx | (ea)?




16. Express the vector [image: image68.png]a=5—2j+5k



 as the sum of two vectors such that one is parallel to the vector [image: image70.png]


 and other is perpendicular to [image: image72.png]



OR

               If the vector [image: image74.png]


 are such that [image: image76.png]


 and [image: image78.png]@l =3,|b| =5,and || =




 Find the         

               angle between [image: image80.png]RSN



 and[image: image82.png]



17. Find the shotest distance between the pairs of line

[image: image84.png]


̂ [image: image86.png]+(t—-2)j+(3- 20k




[image: image87.png]+Di+(2s-1j—-(2s+ Dk




18. Evaluate:
                                    [image: image89.png]Jvtanx + eotx dx




OR

                                  [image: image91.png]o #10g(1 + tanx) dx




19. Solve the differential equation
[image: image92.png]xcos (i') (ydx + xdy) = ysm(i’) (xdy — ydx)




20. A and B throw a die alternatively till one of them gets a 6 and win the game, find their respective probabilities of winning, if A starts first.
21. Find the equation of the tangent and the normal to the curve [image: image94.png]Y = e



 at the point, where it cuts x-axis.

OR

Find the intervals in which the following function is increasing or decreasing 
[image: image95.png]flx) =sinx —cosx , 0,x<2m




22. Form the differential equation of the family of circle in the first quadrant which touch the coordinate axes.

SECTION C

23. Find the area of the region enclosed between two circle [image: image97.png]


 and [image: image99.png](x—-1)2+y*=1



 

OR

Using Integration. Find the area of region bounded by the triangle whose vertices are (1, 0), (2,2) and (3,1)

24. Using Matrices, solve the following equation
                   [image: image101.png]X +2y—3z=-4,





[image: image103.png]2x +3y+2z=2




                  [image: image105.png]3x —3y+4z=11




OR

Using elementary transformations, find the inverse of the following matrix


          [image: image107.png]



25. Show that the volume of greatest right circular cylinder that can be inscribed in a right circular cone of height ‘h’ and semivertical angle ‘[image: image109.png]


 is[image: image111.png]=
—mnh3tan?a
=



.

26. From the point P (1, 2, 4) a perpendicular segment is drawn on the plane [image: image113.png]2x +y—2z+3=0.



 Find its equation and its length. Also find the coordinates of the foot of the perpendicular.
27. A dietician has to develop a special diet using two foods P and Q. Each packet of Food P contains 12 units of Calcium, 4 units of Iron, 6 units of Cholesterol and 6 units of Vitamin A. Each packet of the same quantity of Food Q contains 3 units of Calcium, 20 units of Iron, 4 units of Cholesterol and 3 units of Vitamin A. The diet requires atleast 240 units of Calcium, atleast 460 units of Iron and atmost 300 units of Cholesterol. How many packets of each food should be used to minimize the amount of Vitamin A. In the diet what is minimum amount of Vitamin A.
28. If a fair coin is tossed 10 times. Find the Probability of

i. Exactly six heads

ii. At least six heads

iii. At most six heads

29. Evaluate :

                      [image: image115.png][ =11+ lx— 2| + |x - 3) dx




OR

                     [image: image117.png][ 2 10gsinxdx
o
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