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SAMPLE PAPER 2007

Mathematics

STANDARD - XI
Chapters: Even Number of Chapters

1. If P = { 1,2 }, form the set P x P x P.

2. Define signum function.

3. Let f(x) = x2 and g(x) = 2x + 1 be two real functions. Find ( f + g ) ( x ) ( f/g) ( x ) and (fg) (x)

4. Find the domain of the function f(x) = ( x2 + 2x + 1 ) / ( x2 – 8x + 12 )
5. Let f(x) = { ( x, x2 / ( 1 + x2 ) } be a function from R into R. Determine the range of f.

6. Prove by mathematical induction that 41n – 14n is a multiple of 27.

7. Prove by mathematical induction that ( 2n + 7 ) < ( n + 3 )2.

8. Solve the inequality, x / 4 < ( 5x – 2 ) / 3  – ( 7x – 3 ) / 5 and show the graph of the solution.

9. A man wants to cut three lengths from a single piece of board of length 91 cm. The second length is to be 3 cm longer than the shortest and the third is to be twice as long as the shortest. What are the possible lengths of the shortest board if the third piece is at least 5 cm than the second.
10. Prove the Binomial theorem by mathematical induction.
11. The second, third and fourth terms in a binomial expansion ( x + a )n are 240, 720 and 1080, respectively. Find x, a and n.

12. P ( a, b ) is the mid point of a line segment between the axes. Show that the equation of the line is x / a   + y / b  = 2.

13.  Reduce the equation (3 x + y – 8 = 0 into normal form. Find the value of ( and p.
14. If p and q are the lengths of perpendiculars from the origin to the lines  x cos( – y sin( = k cos 2( and x sec ( + y  cosec ( = k, respectively, prove that p2 + 4 q2 = k2.

15. Find the image of the point ( 3, 8 ) with respect to the line x + 3y = 7 assuming the line to be a plane mirror.

16. Find the distance of the point ( 2, 3 ) from the line 2 x – 3 y + 9 = 0 measured along a line x – y + 1 = 0.
17. A point R with x coordinate 4 lies on the line segment joining the points P ( 2, – 3, 4 ) and Q ( 8, 0, 10 ). Find the coordinates of the point R.

18. If A, B, C are three events associated with a random experiment, prove that  P ( A ( B ( C ) = P ( A ) + P ( B ) + P ( C ) – P ( A ( B ) – P ( B ( C ) – P ( C ( A ) – P ( B ( C ) + P ( A ( B ( C )

19. In a class of 60 students, 30 opted for NCC, 32 opted for NSS and 24 opted for both NCC and NSS.  If one of the students is selected at random, find the probability that 

( a )
The student opted for NCC or NSS.

( b )
The student opted for neither NCC nor NSS. 

( c )
The student has opted for NSS but not for NCC .

20. Prove that the value of e lies between 2 and 3.   
