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SAMPLE PAPER – 2009
Class – XII

Subject – Mathematics

General Instructions

1 All questions are compulsory

2  Q 1 – 10 carries 1 marks, Q 11 – 22 carries 4 marks Q-23to 29 carries 6 marks

1.
The function f: R → R defined as f(x) = 10x+7 . find the function g : R → R such that


gof = fog = IR 

2.
Prove that in a skew symmetric matrix all the entries of a diagonal are zero.
3.
If tan-1(x) = sin-1(1/2) find x

[image: image1.png]4.
Given A =     2     -3            verify 2A-1 = I - A                     

         -4      7

5.
Solve the differential equation dy/dx = sin(x+y)

6.
The total revenue received from the sale of x units of a product given by R(x) = 3x2+36x+5 find the marginal revenue when x = 5

7.
Evaluate ∫ cosecx dx

8.
If  “a”  is a unit vector (x + a ). (x – a) =8

9.
Find the equation of a plane parallel to x axis and has intercepts 5 and 7 on y and z axis respectively.

10.
If P(A) = 3/8, P(B) = 1/2,  P(A ∩ B) = ¼ FindP( B’/A’) = 0.5 Find P(A’/B’) 

11.
Show that   f  : R  → A  defined by  f(x)   =    x2/x2 + 1 is a surjection. Find A.
12.
Solve for x.  tan-1(x+1) + tan-1( x) + tan-1(x-1) = tan-13
13.
If f is continuous at x = π/2 Find a and b


f(x) =  1 – sin3x   if  x < π/2


3cos2x
                   =  a     x = π/2

                   = b(1-sinx)   if  x > π/2



(π-2x)2
           

14.
Show that       a
a+b
a+2b 



          a+2b
x+3
x+b
=  9b2(a+b)
 



          a+b
a+2b
 a

15.
Differntiate tan-1 [ √1-cosx/1+cosx] with respect to  tan-1x
16.
∫tan-1√x dx


17.
 Find the limit of sum  using integration 0∫ 3  x2 – 2x+2  dx    
18.
 Evaluate using properties -1∫1  log {2+x/2-x) dx

19.
The radius of the balloon is increasing at the rate of 10cm/sec. At what rate is the surface area of the balloon is increasing when its  radius is 15cm

20.
Find the area of the parallelogram whose diagonals are d1 = 3i+j-2k d2 = i-3j+4k

21.
Find the distance between the lines r = i+2j-4k+λ( 2i+3j+6k) and 

r = 3i+3j-5k +μ(( 2i+3j+6k)

22.
A coin is biased so that the head is 3 times as likely to occur as tail. If the coin is tossed twice, find the probability distribution of no of tails.Find mean and variance

.

23.
 Solve by matrix method     

               2 + 3 + 10 = 4,  4 – 6 + 5  = 1, 6 + 9 -20 = 2

               x     y     z          x    y    z          x    y   z

24   
A cylinder is such that the sum of its height and the circumference of its base is 10m. Find the   greatest volume of the cylinder.

25.  
Find the area bounded by the curve y = x2 – 3x and the line y = 2x (or) 

26. 
The slope of a tangent to a curve at a point(x,y)  on it is given by (y/x)-cot(y/x)cos(y/x) 

     
(x(0, y(0) and curve passes through the point(1, (/4).Find the equation of the curve.

  (or) Show that the differential equation 2yex/y dx +(y-2xex/y)dy = 0 is homogeneous and find its  particular solution, given that when x=0, when y = 1   


27.
Find the equation of the plane passing through (1,2,-4) and parallel to the lines 

r = i+2j-4k+λ(2i+3j+6k), r = i-3j+5k+μ(i+j-k) and also find the perpendicular distance of this plane from the origin, and find the direction cosines of its normal.

28.
A dealer wishes to purchase a number of fans and sewing machines. He has only Rs 5760

to invest and has space for at the most 20 items. A fan costs him Rs 360 and sewing machine Rs 240. He expects to sell a fan at a profit of Rs 22 and a sewing machine for a profit of Rs 18. Assuming that he can sell all the items he buys, how should he invest his money to maximize his profit. Solve it graphically.

29.
Suppose a girl throws a die. If she gets 5 or 6 she tosses the coin 3 times and notes the number of heads. If she gets 1,2,3 or 4 she tosses a coin once and notes whether a head or a tail is obtained f she obtained exactly one head what is the probability that she threw 1,2,3 or 4 with a die.

           -Aim at the stars for even if you fall short you still land on the moon -
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General Instructions

1 All questions are compulsory

2  Q 1 – 10 carries 1 marks, Q 11 – 22 carries 4 marks Q-23to 29 carries 6 marks

1.
From the following equation find the values of x and y 


2    x
  5    +    3
4    =      7
14


      7     y-3
  1
2           15         14


2.
If A and B are symmetric show that AB is also symmetric, if AB = BA

3.
Write in the simplest form tan-1     x
      | x | < a





    √a2-x2
4.
If xy = yx find dy/dx

5.
If y = x2 + 4  x changes from 2 to 2.1, Find approximate change in y.

6.
Let f = {(2,30,(3,4),(4,5),(5,6)} find f-1
7.
 Find the order and degree of xy’ + 3








        y’

8.
If p = -3i+4j-7k q = 6i+2j -3k then find pxq, prove that p is perpendicular to pxq

9.
Find the vector equation of the line passing through (1,2,3) and parallel to the line


x-2       =    y+3    =   z-1

 5                 2            -3

10.
The mean and variance of a binomial distribution are 10 and 5/3 respectively, Find P(X≥1)

11.
Solve for x  sin-1(1-x) – 2 sin-1(x) = π/2

12
Discuss the continuity of the function f(x ) =   1 – cosx   x≠0







       x2






        =     ½           x = 0  at x = 0

13.
Without expanding prove that   1/a + 1/b + 1/c +1 is a factor of


1+a
  1
1


  1
1+b 
1     


  1
 1        1+c

14. 
If y = sin-1   x
     +     cos-1   1    prove that dy/dx   =   2/(1+x2)


    √1+x2                  √1+x2
15.
Find the points on the curve y = 3x2-9x+8 at which the tangents are equally inclined with 


the axes.

16.
Evaluate     ∫  x2 – 5 dx



        x2-3x+2

17.
Solve yeydx = (y3+2xey)dy4m away from the wal

18.
0∫ a     dx
 
 
      x + √a2-x2
19.
Find the relation between α and β such that  αa + βb is perpendicular to c where 

a = 3i-2j+k b = i+2j-3k, c = -i+j+2k

20.
Prove that the planes r.(i-j+k)=4 and r . (3i+2j-k)-11=0 are perpendicular to each other.

21.
The probability that a patient recovers from rare disease is 0.4. If 10 people have caught this disease , Find the probability i)  exactly 3 recover ii) atleast 7 recover iii) from 3 to 5 recover

22.
A ladder is 5m long is leaning against a wall. The bottom of the ladder is pulled along the ground, away from the wall, at the rate of 2cm/sec. How fast is its height on the wall decreasing when the bottom of the ladder is 4m away from the wall

23.
Let f: R+ → A be a function defined as f(x) = 4x2+12x+15 Find A where A = range of f.

 
 Show that f is invertible. Also find the value of f-1
24.
The cost of 4kg onion, 3kg wheet and 2 kg rice is Rs 60. The cost of 2kg onion, 4kg wheet and 6kg rice is rs 90. The cost of 6kg onion, 2kg wheet and 3kg rice is rs 70. Find the cost of each item per kg by matrix method.

(or)
Find the inverse using elementary operations    2
  5
3








    3
  4
1








    1
  6
2

25.
A firm can sell x items at a price of Rs(330-x) each. The cost of manufacturing x items is 


Rs(x2+10x+12). Find the number of items the firm should sell to make maximum profit.

26.
Evaluate ∫  sin-1 √x  - cos-1 √x 



     sin-1 √x  + cos-1 √x 
(or).
Find the area enclosed by the region in the first quadrant enclosed by the ellipse 


x2/4   + y2/36  = 1 and the line 3x+y = 6

27.
Find theequations of the plane parallel to the plane x-2y+2z-3 = 0 and which are at a unit distance from the point(1,1,1)

28.
A shop keeper has 20kg of plain biscuits and 30kg of coconut biscuits. He prepares of his own I kg mixture of biscuits as follows.

	
	Plain
	Coconut

	  Type1
	½ kg
	½ kg

	Type 2
	1/3 kg
	2/3 kg


He can make a profit of Rs 4 per kg on type 1 and Rs 5 per kg on type 2, assuming that he can sell all the biscuits of each type which he prepares, how should he use his supplies to gain maximum profit. What is the profit.

29.
Two groups are competingbfor the the position on Board of directors of a corporation. The probabilities that the First and the second groups will win are 0.6 and 0.4 respectively. Further if the First group wins the probability of introducing a new product is 0.7 and0.3      if the second group wins. Find the probability the new product was introduced by second group.
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