
 

 

 

 

 

      Part – III              Time : 2 Hours 

          MATHEMATICS (SCIENCE)              Cool-off time : 15 Minutes                         

Maximum : 60 Scores 

 
        General Instructions to Candidates : 

• There is a ‘Cool-off time’ of 15 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. 

hnZymÀ°nIÄ¡pÅ s]mXp\nÀt±È§Ä : 
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        Answer any 6 questions from 1 to 8. Each carries 3 scores. 

1. (a) Let R be a relation in the set {1, 2, 3} defined by R = {(1,1),(1,3),(3,3)}. Then the ordered pair to  

  be added to R to make it a reflexive relation is ……..      (1) 

 (b) Check whether the relation R defined in the set A = {1,2,3,….., 14} given by R = {(x,y) : 3x – y = 0}  

  is reflexive, symmetric and transitive.        (2) 

2. (i) Let f : N N be defined as f(x) = 3x, then 

  (A)  f is one-one onto.   (B)  f is onto but not one one  

  (C) f is one-one but not onto  (D) f is neither one-one nor onto   (1) 

 (ii) Show that the function f : R  R defined as f(x) = x2 is neither one-one nor onto.  (2) 

3. Find tanିଵ ቂ2cos ቀ2 sinିଵ ଵ

ଶ
ቁቃ          (3) 

4. (i) Construct a 22 matrix A = [aij] whose elements are given by aij = i – j    (2) 

 (ii) Check whether A is skew symmetric        (1) 

5. (a) If  ቚx 1
1 2

ቚ = 5 , then x = ……            (1) 

 (b) If A = ቂ3 5
1 2

ቃ find A.(adj A)          (2) 

6. Find the area of the triangle with vertices (2,3), (3,2) and (1,8).     (3) 

7. If f(x) = ൜ 3x − 8  ;  x  5
    2k    ;    x > 5

  is continuous at x = 5, find the value of k.     (3) 

8. (a) ୢ

ୢ୶
 (a୶) = .......... 

   (i) a୶       (ii) log (a୶)    (iii) a୶ log a          (iv) x ax – 1       (1) 

 (b) Find the derivative of   sin (tan–1 (e–x ))        (2) 

 Answer any 6 questions from 9 to 16. Each carries 4 scores. 

9. Express tanିଵ ቀ
√ଵା୶మ ିଵ 

୶
ቁ , x  0 in the simplest form.       (4) 

10. (i) sinିଵ(sin x) = x is defined on 

  (A) x  [/2, /2]        (B) x  [1, 1]         (C)  x  [0, ] (D) x  (0, )   (1) 

 (ii) Find the value of   sinିଵ sin ቀ
ଵଷ

ସ
ቁ         (3) 
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 1 apXÂ 8 hsc tNmZy§fnÂ GsX¦nepw 6 F®¯n\v D¯csagpXpI. Hmtcm¶n\pw 3 kvtImÀ hoXw. 

1. (a) {1, 2, 3} F¶ skänÂ \nÀÆNn¨ncn¡p¶ dntej³ BWv R = {(1,1),(1,3),(3,3)}. R F¶  

   dntej³ dn^veIvkohv BIp¶Xn\v DÄs¸Spt¯­ {IatPmSn …… BWv.  (1) 

 (b) A = {1,2,3,….., 14} F¶ skänÂ \nÀÆNn¨ncn¡p¶ R = {(x,y) : 3x – y = 0} F¶  

  dntej³ dn^veIvkohv, knsa{SnIv, {Sm³knäohv BtWm F¶v ]cntim[n¡pI.    (2) 

2. (i) f : N  N Â  f(x) = 3x F¶ ^w£³

(A) h¬ h¬ Hm¬Sp BIp¶p. (B) Hm¬Sp BIp¶p F¶mÂ h¬ h¬ AÃ

(C) h¬ h¬ BIp¶p F¶mÂ Hm¬Sp AÃ. (D) h¬ h¬ Dw Hm¬Sp Dw AÃ. (1)

 (ii)  f : R  R Â f(x) = x2 F¶ ^w£³ h¬ h¬ Dw Hm¬Sp Dw AÃ F¶v sXfnbn¡pI. (2) 

3.  tanିଵ ቂ2cos ቀ2 sinିଵ ଵ

ଶ
ቁቃ sâ hne ImWpI        (3) 

4. (i) AwK§sf aij = i – j,  F¶p X¶ncn¡p¶ A = [aij] F¶ 22 sa{SnIvkv \nÀ½n¡pI. (2) 

 (ii) A Hcp kvIyq knsa{SnIv sa{SnIvkv BtWm F¶v ]cntim[n¡pI. (1) 

5. (a)  ቚx 1
1 2

ቚ = 5 , BbmÂ  x = ……           (1) 

 (b) A = ቂ3 5
1 2

ቃ BbmÂ  A.(adj A) ImWpI        (2) 

6. (2,3), (3,2) and (1,8) ¶o _nµp¡Ä aqeIfmb {XntImW¯nsâ ]c¸fhv ImWpI (3) 

7. f(x) = ൜ 3x − 8 ; x  5
     2k   ;   x > 5

 F¶ ^w£³ x = 5 Â I¬Sn\yqkv BbmÂ k bpsS hne ImWpI. (3) 

8. (a) ୢ

ୢ୶
 (a୶) = .......... 

   (i) a୶       (ii) log (a୶)    (iii) a୶ log a          (iv) x ax – 1       (1) 

 (b)  sin (tan–1 (e–x )) sâ sUdnthäohv ImWpI.       (2) 

 9 apXÂ 16 hsc tNmZy§fnÂ GsX¦nepw 6 F®¯n\v D¯csagpXpI. Hmtcm¶n\pw 4 kvtImÀ hoXw. 

9.  tanିଵ ቀ
√ଵା୶మ ିଵ 

୶
ቁ , x  0 s\ eLqIcns¨gpXpI.       (4) 

10. (i) sinିଵ(sin x) = x F¶v \nÀÆNn¨ncn¡p¶Xv FhnsS 

  (A) x  [/2, /2]        (B) x  [1, 1]         (C)  x  [0, ] (D) x  (0, )   (1) 

 (ii) sinିଵ sin ቀ
ଵଷ

ସ
ቁ sâ hne ImWpI         (3) 
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11. (i) If A = ቂ3 −2
4 −2

ቃ and I = ቂ1 0
0 1

ቃ find k so that A2 = kA – 2I       (3)

 (ii) If A = ൥
2 1 −3
1 4 6

−3 𝑎 2
൩ is symmetric find the value of a.      (1) 

12. Express the matrix A = ൥
4 0 3
5 1 2
6 2 7

൩ as the sum of a symmetric and skew symmetric matrix.  (4) 

13. If A = ቂ2 3
1 −4

ቃ and B = ቂ 1 −2
−1 3

ቃ , then verify that (AB)1 = B1A1      (4) 

14. (a) If A is a singular matrix, then |A| = ……….        (1) 

 (b) If A =  ൥
1 0 1
0 1 2
0 0 4

൩ then show that |3A| = 27|A|       (3) 

15. (a) Find ୢ୷

ୢ୶
  if  x2 + xy + y2 = 100          (2) 

 (b) If y = x cos x, find ୢ
మ୷

ୢ୶మ
 .          (2) 

16. Find 
ୢ୷

ୢ୶
  if y = x୶ + xୱ୧୬୶ .           (4) 

 Answer any 3 questions from 17 to 20. Each carries 6 scores. 

17. (a) Show that the relation R in the set Z of integers given by R = {(a,b) : 2 divides a – b} 

  is an equivalence relation.          (3) 

 (b) Show that f : R  R given by f(x) = 4x+3 is bijective.      (3) 

18. (a) If A = ቂ 1 3
−2 4

ቃ , then show that A2 – 5A + 10I = 0. Hence find A-1     (3) 

 (b) If X + Y = ቂ7 0
2 5

ቃ, X – Y = ቂ3 0
0 3

ቃ then find 2X + Y.       (3) 

19. Solve the following system of equations by matrix method.      (6) 

  3x – 2y + 3z = 8 

  2x + y – z = 1 

  4x – 3y + 2z = 4 

20. (a) Find ୢ୷

ୢ୶
 if x = 2at,  y = at2          (3) 

 (b) If y = tanିଵ 𝑥 prove that (1+xଶ) y2 + 2xy1 = 0       (3) 

 

 

 

 



 

 

11. (i) A = ቂ3 −2
4 −2

ቃ , I = ቂ1 0
0 1

ቃ , A2 = kA – 2I BbmÂ k bpsS hne ImWpI    (3) 

 (ii) A = ൥
2 1 −3
1 4 6

−3 𝑎 2
൩ Hcp knsa{SnIv sa{SnIvkv BbmÂ a bpsS hne ImWpI   (1) 

12.  A = ൥
4 0 3
5 1 2
6 2 7

൩ F¶ sa{SnIvkns\ Hcp knsa{SnIv sa{SnIvkntâbpw kvIyq knsa{SnIv  

 sa{SnIvkntâbpw XpI Bbn FgpXpI.  .      (4) 

13. A = ቂ2 3
1 −4

ቃ , B = ቂ 1 −2
−1 3

ቃ , BbmÂ  (AB)1 = B1A1 F¶v sXfnbn¡pI.     (4) 

14. (a) A Hcp knwKpeÀ sa{SnIvkv BbmÂ |A| = ……….  BWv      (1) 

 (b) A =  ൥
1 0 1
0 1 2
0 0 4

൩ BbmÂ  |3A| = 27|A| F¶v sXfnbn¡pI.      (3) 

15. (a) x2 + xy + y2 = 100 BbmÂ
ୢ୷

ୢ୶
 ImWpI         (2) 

 (b) y = x cos x, BbmÂ
ୢమ୷

ୢ୶మ
  ImWpI         (2) 

16. y = x୶ + xୱ୧୬୶ BbmÂ  
ୢ୷

ୢ୶
 ImWpI         (4) 

 17 apXÂ 20 hsc tNmZy§fnÂ GsX¦nepw 3 F®¯n\v D¯csagpXpI. Hmtcm¶n\pw 6 kvtImÀ hoXw. 

17. (a) Z F¶ KW¯nse R = {(a,b) : a – b sb 2 sIm­v lcn¡mw} F¶ dntej³ CIznhmse³kv  

   dntej³ BWv F¶v sXfnbn¡pI.        (3) 

 (b) f : R  R, f(x) = 4x+3 F¶ ^w£³ ss_sPIvSohv BWv F¶v sXfnbn¡pI.  (3) 

18. (a) A = ቂ 1 3
−2 4

ቃ , BbmÂ  A2 – 5A + 10I = 0 BWv F¶v sXfnbn¡pI. A§s\sb¦nÂ   

  A-1ImWpI            (3) 

 (b) X + Y = ቂ7 0
2 5

ቃ, X – Y = ቂ3 0
0 3

ቃ BbmÂ 2X + Y ImWpI      (3) 

19. sa{SnIvkv D]tbmKn¨v ]cnlmcw ImWpI.        (6) 

  3x – 2y + 3z = 8 

  2x + y – z = 1 

  4x – 3y + 2z = 4 

20. (a) x = 2at,  y = at2 BbmÂ
ୢ୷

ୢ୶
  ImWpI.         (3) 

 (b) y = tanିଵ x  BbmÂ  (1+xଶ) y2 + 2xy1 = 0 F¶p sXfnbn¡pI.     (3) 

 




