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CLASS XII
Subject - MATHEMATICS

Time: 3 hours

  
       


       M.M. 100

General Instructions:

(i) All questions are compulsory.

     (ii) There are three sections in this paper. 

                       SECTION-A: Question number 1 to 10 carry 1 mark each.
                       SECTION-B: Question number 11 to 22 carry 4 marks each.
                       SECTION-C: Question number 23 to 29 carry 6 marks each. 
                        

     (iii) Use of calculators is not permitted.
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1. If A = [image: image2.png]


’ find k so that A2 = 8A + kI.
2. If A,B,C are three non-zero square matrices of same order, find the condition on A such that AB = AC          B = C.
3. Find [image: image4.png]|3x 4]



 = 0.
4. If f(1) = 4, f/ (1) = 2; find the value of derivative of log f(ex) w.r.t. x at the point     x = 0.
5. The side of a square is increasing at 4 cm/minute. At what rate is the area increasing when the side is 8 cm long?
6. Evaluate : [image: image6.png]7l ax.




7. Form the differential equation corresponding to the equation y = 3x + 2. 
8. If a vector makes angles α,β,γ with x-axis, y-axis and z-axis respectively; then what is the value of sin2 α + sin2 β + sin2 γ?
9. Events A and B are such that P(A) = [image: image8.png]


, P(B) = [image: image10.png]


  and P(not A or not B) = [image: image12.png]


. State whether A and B are independent?
10. Two cards are drawn form a pack of cards. Find the probability of getting one jack and one queen.

11. Find the value of 2 tan-1[image: image14.png]


 + sec-1[image: image16.png](22

=



 + 2 tan-1 [image: image18.png]


.
12. Let X = [image: image20.png]


 and Y = [image: image22.png]


’ show that (aX + bY)3 = a3X + 3a2b Y.
Or

If a, b, c are in AP, show that [image: image24.png]x+1 x+2 x+a
x+2 x+3 x+b
lx+3 x4+4 x+c



=0.

13. If xy = e(x – y) , prove that [image: image26.png]


 = [image: image28.png]logx
(14108 2)2



.
14. Find the equation of the tangent to the curve x2 + 3y = 3 which is parallel to the line                     y – 4x + 5 = 0.
15. Show that the function f(x) = | 2x – 1| is continuous at every x ε R, but fails to be differentiable at x = [image: image30.png]


.

16.  Evaluate : [image: image32.png]x4

et




 dx

17.  Evaluate : [image: image34.png][Z(Vtanx ++/cotx) dx



.

Or

           Evaluate : [image: image36.png]


 dx.
13. Without using the concept of inverse of a matrix, find the matrix 
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such that
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14. By using properties of determinants show that: 
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15. Find the point of discontinuity , if any, of the function (i) 
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 and  (ii) 
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16. For what values of a and b is the function 
[image: image42.wmf]2
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is differentiable at x = c.
17. Water is running into a conical vessel, 15 cm deep and 5 cm in radius, at the rate of 0.1 cm3 / sec. 

      When the water is 6 cm deep, find at what rate is (i) the water level rising? and (ii) the water 

       surface area increasing?
18. Evaluate : 
[image: image43.wmf]{
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19. Evaluate :  
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  dx .
20. Find the area of the region bounded by the curve y2 = 2y – x and the y-axis.
21. Solve : x (x dy – y dx) = y dx, y(1) = 1.
                                       or                                                                  

            Solve : cos (x + y) dy = dx, y(0) = 0.

      22. Solve : x2y dx – (x3 + y3) dy = 0.
                            or




Solve : 
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23. Evaluate : 
[image: image46.wmf]sin
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                                              or
       Find the value of the definite integral as the limit of a sum : 
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24. Find the area bounded by the curves y = x and y = x3.

25. Find the area of the region 
[image: image48.wmf]{
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                                            or

            Find the area of the region 
[image: image49.wmf]{

}

222

(,):2,,0,0.

xyxyaxyaxxy

+£³³³


26. Show that the triangle of maximum area that can be inscribed in a given circle is an equilateral triangle.

27. Show that the semi-vertical angle of a right circular cone of given surface area and maximum volume is  
[image: image50.wmf]1
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28. Using elementary row transformation find the inverse of the matrix 
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29. A mixture is to be made of three foods A, B, C. The three foods A,B,C contain nutrients P,Q,R as shown below:  

	Food
	Ounces per pound of Nutrient

	
	P
	Q
	R

	A
	1
	2
	5

	B
	3
	1
	1

	C
	4
	2
	1


     Using matrices find how to form a mixture which will have 8 ounces of P, 5 ounces of Q and 7 
     ounces of R?
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