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   Part – III    Time : 2 Hours 

  MATHEMATICS (SCIENCE) Cool-off time : 20 Minutes 

  Maximum : 60 Scores 

General Instructions to Candidates : 

 There is a ‘Cool-off time’ of 20 minutes in addition to the writing time. 

 Use the ‘Cool-off time’ to get familiar with questions and to plan your answers. 

 Read questions carefully before answering. 

 Read the instructions carefully. 

 Calculations, figures and graphs should be shown in the answer sheet itself. 

 Malayalam version of the questions is also provided. 
 Give equations wherever necessary. 

 Electronic devices except non-programmable calculators are not allowed in the 
Examination Hall. 
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Answer any 6 questions from 1 to 12. Each carries 3 scores. (6  3 = 18) 

1. Let A = {x : x is a natural number less than 3} 

 (a) Represent the set A in roster form. (1) 

 (b) Write all subsets of A. (2) 

 

2. (a) In a group of 400 students 250 can speak Hindi and 200 can speak English; also 

each student speak at least one of the languages. How many students can speak 

both Hindi and English ? (2) 

 (b) If A  B, then A  B = _____ . (1) 

 

3. Consider the statement 

 P(n) : 1 + 2 + 3 + 4 + ……….. + n = 
n(n + 1)

2  

 (a) Show that P(1) is true. (1) 

 (b) Prove by principle of Mathematical Induction that P(n) is true for all n  N. (2) 

 

4. (a) Find (a + b)4 – (a – b)4. (2) 

 (b) Hence evaluate    44
2323   (1) 

 

5. Find the term independent of x in the expansion of 
10

1






 

x
x  (3) 

 

6. nth term of a sequence is an = n(n + 2). Write first six terms. (3) 

 

7. (a) Find x and y intercept of the line 3x – 4y + 10 = 0. (2) 

 (b) Express the above line in intercept form. (1) 
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 1  12    6   .    

3  .  (6  3 = 18) 

1. A = {x : x      } 

 (a) A    . (1) 

 (b) A     .  (2) 

 

2. (a) 400  250   200   
.     
.     
  ? (2) 

 (b) A  B    (sets) A  B   A  B = ____ . (1) 

 

3. P(n) : 1 + 2 + 3 + 4 + ……….. + n = 
n(n + 1)

2    .  

 (a) P(1)  . (1) 

 (b)     n  P(n)    
   . (2) 

 

4. (a) (a + b)4 – (a – b)4   .  (2) 

 (b)     44
2323    .  (1) 

 

5. 
10

1






 

x
x   x   . (3) 

 

6.   n-  an = n(n + 2) .  6  . (3) 

 

7. (a) 3x – 4y + 10 = 0   x, y   . (2) 

 (b)      
  . (1) 
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8. Find the co-ordinates of focus, axis and length of latus rectum of the parabola y2 = 8x. (3) 

 

9. (a) Find the distance between the points (1, – 2, 3) and (4, 1, 2). (2) 

 (b) Which of the following is a point on XY – plane ? 

  (i) (1, 2, 0) 

  (ii) (2, – 3, 1) 

  (iii) (0, 3, 1) 

  (iv) (4, 0, 1) (1) 

 

10. Find the ratio in which the XY – plane divides the line segment joining the points           
(2, 4, 7) and (3, 5, 8). (3) 

 

11. (a) Find lim
x  2

 (x2 – 2) (1) 

 (b) Evaluate lim
x  1

 
(x2 – 1)
(x – 1)  (2) 

 

12. (a) Write the negation of the statement : “ 5 is an irrational number”. (1) 

 (b) “If n is an odd natural number then n2 is an odd natural number.” Write its 
converse and contrapositive of the statement. (2) 

 

 Answer any 6 questions from 13 to 24. Each carries 4 scores. (6  4 = 24) 

13. Let U = {1, 2, 3, 4, 5, 6, 7, 8} 

 A = {2, 4, 6, 8} and B = {2, 4, 8} 

 (a) Find A' and B' (1) 

 (b) Find (A  B)' (2) 

 (c) Verify that (A  B)' = A'  B' (1) 
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8. y2 = 8x   , ,    
. (3) 

 

9. (a) (1, – 2, 3), (4, 1, 2)     .  (2) 

 (b)   XY –    
  ? 

  (i) (1, 2, 0) 

  (ii) (2, – 3, 1) 

  (iii) (0, 3, 1) 

  (iv) (4, 0, 1) (1) 

 

10. (2, 4, 7), (3, 5, 8)     XY –  
  . (3) 

 

11. (a) lim
x  2

 (x2 – 2)   . (1) 

 (b) lim
x  1

 
(x2 – 1)
(x – 1)    . (2) 

 

12. (a) “ 5   .”   “” . (1) 

 (b) “n    n2 .”   
, , . (2) 

 

 13  24    6   

. 4  . (6  4 = 24)  

13. U = {1, 2, 3, 4, 5, 6, 7, 8}, A = {2, 4, 6, 8}, B = {2, 4, 8}  

 (a) A' , B'  . (1) 

 (b) (A  B)' . (2) 

 (c) (A  B)' = A'  B'   . (1) 
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14. (a) If G = {7, 8} and H = {5, 2, 4}. Find G  H and H  G. (2) 

 (b) If (x + 1, y – 2) = (3, 1). Find the value of x and y. (2) 

 

15. (a) Convert 
2
3  radians into degree measure. (1) 

 (b) If sin x = 
3
5, x lies in the second quadrant, then find the values of the trigonometric 

functions cos x, sec x and tan x. (3) 

 

16. Consider the statement. 

 P(n) : 1 + 3 + 32 + ………. + 3(n – 1) = 
3n – 1

2 . 

 (a) Show that P(1) is true. (1) 

 (b) Prove by principle of Mathematical Induction that P(n) is true for all n  N. (3) 

 

17. (a) Value of i4 is _____ . (1) 

 (b) Express the complex number i39 in the form (a + ib). (2) 

 (c) Write the conjugate of the complex number (3 + 4i). (1) 

 

18. (a) Express the multiplicative inverse of the complex number (1 + i) in (a + ib) form. (2) 

 (b) Express the complex number (1 + i) in polar form. (2) 

 

19. (a) How many 3 digit numbers can be formed from the digits 1, 2, 3, 4, 5, assuming 
that repetition of digits is allowed ? (2) 

 (b) A bag contains 5 black and 6 red balls. Determine the number of ways in which 2 
black and 3 red balls can be selected. (2) 

 

20. (a) Find the value of x for which the points (x, – 1), (2, 1) and (4, 5) are collinear. (2) 

 (b) Find the equation of the line through the point (–2, 3) with slope –4. (2) 
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14. (a) G = {7, 8} H = {5, 2, 4}.  G  H H  G  . (2) 

 (b) (x + 1, y – 2) = (3, 1).  x, y  . (2) 

 

15. (a) 
2
3      . (1) 

 (b) sin x = 
3
5, x    cos x, sec x, 

tan x     . (3) 

 

16. P(n) : 1 + 3 + 32 + ………. + 3(n – 1) = 
3n – 1

2    .  

 (a) P(1)  . (1) 

 (b)    P(n) is true for all n  N.   
      
. (3) 

 

17. (a) i4   _____ .  (1) 

 (b) i39    (a + ib)  .  (2) 

 (c) (3 + 4i)     . (1) 

 

18. (a) (1 + i)     (a + ib) . (2) 

 (b) (1 + i)     . (2) 

 

19. (a) 1, 2, 3, 4, 5   ,  
,     ? (2) 

 (b)   5  6   .  2 
, 3      ? (2) 

 

20. (a) (x, – 1), (2, 1), (4, 5)     x   
. (2) 

 (b) (–2, 3)    , –4    
 . (2) 
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21. Find the co-ordinates of foci, vertices, the length of major axis, and latus rectum of the 

ellipse 1
9

y

25

22


x
 (4) 

 

22. Find the derivative of the following with respect to x 

 (a)  1

2

x

x
  (3) 

 (b) (x2 + 2)  (1) 

 

23. By using the method of contradiction, prove that 7 is irrational. (4) 

 

24. (a) Find n, if 9:1P:P 4
n

3
)1n(    (2) 

 (b) If 
!10!9

1

!8

1 x
 , find x. (2) 

 

 Answer any 3 questions from 25 to 30. Each carries 6 scores. (3  6 = 18) 

25. (a) Let R be a relation defined by R = {(1, 3), (1, 5), (2, 5)}. 

  State whether R is a function or not. Justify your answer. (2) 

 (b) Draw the graph of the function, f :    defined by f(x) = | x |. (2) 

 (c) Let R be a relation on A = {1, 2, 3, 4, 5, 6} defined by R = {(x, y) : y = x + 1}. 

  Express R in Roster form. (2) 
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21.  1
9

y

25

22


x   ,  

; , -   

. (4) 

 

22.    x   

.  

 (a)  1

2

x

x
  (3) 

 (b) (x2 + 2)  (1) 

 

23.    7   . (4) 

 

24. (a) 9:1P:P 4
n

3
)1n(     n .  (2) 

 (b) If 
!10!9

1

!8

1 x
   x   .   (2) 

 

 25  30    3   

. 6  . (3  6 = 18) 

25. (a) R = {(1, 3), (1, 5), (2, 5)}     (function)   

.  . (2) 

 (b) f(x) = | x |        ,   

. (2) 

 (c) A = {1, 2, 3, 4, 5, 6}. A   A              

R = {(x, y) : y = x + 1}    .  (2) 
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26. Prove that 

 (a) cos (x + y) + cos (x – y) = 2 cosx cosy. (2) 

 (b) xx x cos2
4

cos
4

cos 





 








 


 (1) 

 (c) 
2

1

4
tan

3
cos

6
sin 222 







 






 






 

   (3) 

 

27. Solve graphically the system of in equations 

 x + 2y < 8, 2x + y  8, x  0, y  0. (6) 

 

28. (a) Find the 10th and nth terms of the Geometric progression, 5, 25, 125, ……… (2) 

 (b) Find the sum of the sequence 7, 77, 777, ……. to n terms. (4) 

 

29. Find the Variance and Standard deviation of the following : 

Class 0 – 10 10 – 20 20 – 30 30 – 40 

Frequency 10 17 13 10 

     (6) 

30. In a class of 60 students, 30 opted for NCC and 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 

 (i) The student opted for NCC or NSS. (2) 

 (ii) The student has opted neither NCC nor NSS. (2) 

 (iii) The student has opted NSS but not NCC. (2) 

 

___________  
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26.  : 

 (a) cos (x + y) + cos (x – y) = 2 cosx cosy. (2) 

 (b) xx x cos2
4

cos
4

cos 





 








 


 (1) 

 (c) 
2

1

4
tan

3
cos

6
sin 222 







 






 






 

   (3) 

 

27.        
.  

 x + 2y < 8, 2x + y  8, x  0, y  0. (6) 

 

28. (a) 5, 25, 125, ………  (Geometric progression) GP  10- , n- 
 . (2) 

 (b) 7, 77, 777, …….   n   .  (4) 

 

29.      , 
   : 

Class 0 – 10 10 – 20 20 – 30 30 – 40 

Frequency 10 17 13 10 

     (6) 

30.   60  30  NCC . 32  NSS 
. 24  NCC  NSS  .  
       
 .  

 (i) NCC  ‘’ NSS   . (2) 

 (ii) NCC  NSS   . (2) 

 (iii)  NSS      NCC  . (2) 

___________  
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