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General Instructions

1. All questions are compulsory.

2. The question paper consists 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 7 questions of six marks each.

Section- A

1. [image: image79.png]Which of the following represent the function in x.? Why?.



2. Solve tan(1x+tan(13 = tan(18

3. If A,B,C are three non zero square matrices of same order, find the condition on A such that AB = AC ( B = C.
4. If B is a skew symmetric matrix, write whether the matrix (ABA/ ) is symmetric or skew symmetric.
5. Find ( if (2,(3), ((,(1), and (0,4) are collinear using determinant.

6. Evaluate: 
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7. Evaluate: 
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8. If  
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9. If 
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10. Write the value of 
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Section-B
11. Consider f:R+([(5, () given by f(x) = 9x2 + 6x ( 5. Show that f is invertible with  f (1(y) = 
[image: image8.wmf](y6)1
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. (OR) Let * be a binary operation defined on NXN, by (a,b)*(c,d) = (ac, bd). Show that * is commutative and associative. Also find the identity element for * on NxN.
12. If cos(1x+ ​​ cos(1y+ cos(1z=(, Prove that x2+y2+z2(2xyz = 1. 

13. Show that  
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14. Differentiate w.r.t.x y = (sinx)x+(cosx)tanx +
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15. If 
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16. Find the maximum slope of the curve y = (x3 + 3x2 + 9x ( 27. and what point is it

17. Evaluate   
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18. Prove by vector methods the projection formula for any triangle : a = b cosC + c cosB.                                                                                     

19. Find the vector and Cartesian equation of the plane passing through (1.3. 2) point  and parallel to the lines  
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20. Solve (1+e2x)dy+(1+y2)exdx=0
21. Form the differential equation of  the family of parabolas having focus on the positive x-axis.
22. From a well shuffled pack of 52 cards. 3 cards are drawn one-by-one without replacement. Find the probability distribution of number of queens.
Section-C
23. Solve the following equations   x+y+z = 3 ; x(2y+3z = 2  and 2x(y+z = 2

24. A right circular cone of maximum volume is inscribed in a sphere of radius r. find its altitude. Also show that the maximum volume of the cone is 8/27 times the volume of the sphere.

25. Find the area bounded by the curve y = 2x(x2 and the straight line y = (x.

26. Find the image of the point (3,(2,1) in the plane 3x(y+4z = 2.
27. Evaluate 
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28. A dealer wishes to purchase a number of fans and sewing machines. He has only Rs.5760 to invest and has space for atmost 20 items. A fan costs him Rs.360 and a sewing machine Rs.240. His expectation is that he can sell a fan at a profit of Rs.22 and a sewing machine at a profit of Rs.18. Assuming that he can sell all the items that he can buy, how should he invest his money in order to maximize his profit? Translate this problem mathematically and solve it.
29. If a fair coin is tossed 10 times, find the probability of  (i) exactly six heads, (ii) atleast six heads, (iii) at most six heads.
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General Instructions


1. All questions are compulsory.

2. The question paper consists 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 7 questions of six marks each.

Section- A

1. On the set Q+ of all positive rational numbers a binary operation * is defined by 
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                     for all a,b (Q+, Find the identity element.
2. Prove that 
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3. Solve 
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4. Solve 
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5. If A is of order 3 x 4 and BA is of order 2 x4, then the order of B is - - - - 
6. Find the point on the curve y = x2(2x+3 = 0, where the tangent is parallel to x-axis.
7. Evaluate 
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8. Find the projection of 
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9. Find the angle between the vectors 
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10. Find the intercepts made by the plane 
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on the co-ordinate axes.
Section-B
11. (a) Show that the relation R in the set R of real numbers, defined as R = 
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 is neither reflexive nor symmetric nor transitive..
(OR)





                        (b)Define a binary operation 
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 on the set A = {0,1,2,3,4,5} as                                                a
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    (i) Prepare a composition table (ii) Show that (A, 
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) is associative,  (iii) Find the identity element,  (iv) Find the inverse of every element.
12. Prove that 
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13.  Prove that  
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14. 
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15. Find 
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16. Evaluate 
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17. Evaluate 
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18. Evaluate 
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19. The total cost C(x) in rupees associated with the production of x units of an item is given                           by C(x) = 0.007x3 ( 0.003x2 +15x + 4000. Find the marginal cost when 17 units are produced.
20. (a) Find the position vector of the point of trisection of the line joining the points whose position vectors are  
[image: image39.wmf]623326

ijkandijk

++-+

rr

rrrr

. (OR) 
(b) If 
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 are three mutually perpendicular vectors of equal magnitude, prove that the angle which 
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21. Find the equation of a plane passing through the points (1,1,1) , (1,(1,1) and ((7,3,(5).
22. A candidate has to reach the examination centre in time. Probabilities of him going by bus or scooter or by other means of transport are 
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 respectively. The probability that he will be late is 
[image: image45.wmf]11
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 respectively, If he travels by bus or scooter. But he reaches in time if he uses any other transport. He reached late at the centre. Find the probability that he traveled by bus.
Section-C
23. Solve by matrix method 
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24. (a) A window consists of a rectangle surmounted by a semicircle. If the perimeter is 10 metres, find its dimensions so that its area may be maximum.     (OR)
(b) A wire of length 28 is cut into two parts which are bent respectively in the form of a square and a circle. Show that the sum of the areas is least when it is cut at a distance 
[image: image47.wmf]28
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25. Find the area of the region enclosed between the two circles x2+y2=1 and (x(1)2+y2=1.
26. Show that the general solution of 
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 is given by (x+y(1) = A(1-x-y-2xy) where A is parameter.
27. Find the co-ordinates of the foot of the perpendicular drawn from the point A(1,2,1) to the line joining B(1,4,6) and C(5,4,4). Also find the perpendicular distance.
28. (a) If A and B are two independent events, prove that  the probability of occurrence of atleast one of A and B is   
[image: image49.wmf]1P(A)P(B)
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        (b)Ten eggs are drawn successively with replacement from a lot containing 10% defective eggs. Find the probability that there is atleast one defective egg.
29. A brick manufacturer has two depots, A and B with stocks of 30,000 and 20,000 bricks respectively. He receives orders from three builders, P, Q and R for 15,000 , 20,000 and 15,000 bricks respectively. The cost in rupees in transporting 1000 bricks to the builders from the depots are given below.
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 How should the manufacturer fulfill the orders so as to keep the cost of transportation minimum?
((((((((((((
Prepared by D.Vasu Raj,

The Velammal International School,

 Panchetti, Thiruvallur District, Tamil Nadu.

Model Exam(III

MATHEMATICS
XII STD  CBSE
Time =  3hrs 








Max Marks = 100  

General Instructions


1. All questions are compulsory.

2. The question paper consists 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 7 questions of six marks each.

Section- A  
1. Check whether f : N(N given by f(x) x2 +x +1is onto.

2.  Evaluate 
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3. Evaluate 
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4. Verify  for  
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5. If for a matrix A, 
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  where A is a 3rd order square matrix, then find 
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6. Find dy/dx for siny = xcos(a+y).

7. If 
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 find a and b.
8. Find the point of intersection of the line 
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9. Let 
[image: image58.wmf]ˆˆˆˆˆˆ

aij,b3jkandc7ik

=-=-=-

r

rr

 find a vector 
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10. Find the area of the parallelogram determined by the side vectors 
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Section-B
11. Construct a binary operation table for the composition of  functions (fog) for the set of functions 
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12. Evaluate 
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13. Evaluate 
[image: image68.wmf]2

2

2

1aabc

1bbca

1ccab

-

-

-


14. Find a and b so that f(x) =
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 is continuous at x = 0.

15. If y =
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, Prove that (1+x2)2y2 +2x (1+x2)y1 = 2.
16. Evaluate 
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17. Evaluate.
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18. Evaluate 
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19. Separate the interval [ 0,(/2] in which f(x) = sin4x + cos4x is increasing or decreasing.
20. If 
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 are three mutually perpendicular vectors of equal magnitude, prove that the angle which 
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21. Prove that the image of the point (3,-2, 1) in the plane 3x-y+4z=2 lie on the plane x+y+z+4 = 0.
22. An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The probability of an accident involving a scooter driver, car driver and a truck driver is 0.01, 0.03 and 0.15 respectively. One of the insured persons meets with an accident. What is the probability that he is a scooter driver.

Section-C
23. If A =
[image: image78.wmf]1
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,. and hence solve the system of equations x+2y+z=4;                  y (x+ z=0 and x(3y+z=2.
24. A window consists of a rectangle surmounted by an equilateral triangle. If the perimeter is 12 metres, find the dimensions of the rectangle so that  maximum light can be entered. 
25. Using integration, find the area of the triangle bounded by the lines x+2y=2, y(x = 1and 2x+y = 7.
26. Solve (x3(3xy2)dx = (y3(3x2y)dy.

27. Find the equation of the plane passing through the intersection of the panes 2x+3y(z+1=0;x+y(2z+3 = 0 and perpendicular to the plane 3x(y(2z(4 =0. Also find the inclination of this plane with x-y plane.
28. A class has 15 students whose ages are 14, 17, 15, 14, 21, 17, 19, 20, 16, 18, 20, 17, 16, 19, and 20 years. One student is selected in such a manner that each has the same chance of being chosen and the age X of the selected student is recorded. What is the probability distribution of random variable X? Find mean, variance and standard deviation of X.

29. A small firm manufactures items A and B. The total number of items A and B that it can manufacture in a day is at most 24. Items A takes one hour to make while items B takes only half an hour. The maximum time available per day is 16 hours. If the profit on one unit of item A be Rs.300 and one unit of item B be Rs.160, how many of each type of item be produced to maximize the profit? Solve the problem graphically.
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