
HIGHER SECONDARY MODEL EXAMINATION, FEB 2025 
 Max. Score   : 60 

       Part III          Time                :  2 Hrs 

Second Year   MATHEMATICS (SCIENCE)   Cool- off Time : 15 Mts. 

============================================================= 

ANSWER KEY 

1. Domain = {1, 2, 3, 4}, Range = {1, 2, 3, 4}

R is reflexive and transitive, but not symmetric. It is not symmetric. ∴ It is not an

 equivalence relation 

2. 𝜋

4
  ; Put x =  sin θ ; ∴ θ =  sin−1 x  ; 

            sin−1(2𝑥√1 − 𝑥2) = sin−1(2sin θ √1 − 𝑠𝑖𝑛2𝜃) = sin−1(2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃)  

 = sin−1(𝑠𝑖𝑛2𝜃)  = 2𝜃 = 2sin−1 𝑥 

3. 7 x 1  ; A = [
2

9

2
9

2
8

] 

4. 2𝑥𝑙𝑜𝑔2 ;

cosx – siny 𝑑𝑦
𝑑𝑥

 = x 𝑑𝑦
𝑑𝑥

+ 𝑦 ; 𝑑𝑦
𝑑𝑥

=  
cos𝑥−𝑦

sin𝑦+𝑥
 

5. f(x) = 2𝑥2 − 8𝑥 + 5  ; 𝑓′(𝑥) = 4𝑥 − 8 ; 𝑓′(𝑥) = 0 => 4𝑥 − 8 = 0  => x = 2

f(1) = –1 ;  f(2) = – 3 ;  f(5) = 15

Absolute maximum value is 15 at x = 5

Absolute minimum value is –3 at x = 2

6. 𝐼 =  ∫
√sin𝑥

√sin𝑥+√cos𝑥

𝜋

2
0

 dx -----→(1) 𝐼 =  ∫
√cos𝑥

√cos𝑥+√sin𝑥

𝜋

2
0

 dx -----→(2)  

 Adding (1) and (2) 2𝐼 = ∫
√sin𝑥

√sin𝑥+√cos𝑥

𝜋

2
0

 dx + ∫
√cos𝑥

√cos𝑥+√sin𝑥

𝜋

2
0

 dx  

 2I = ∫
√sin𝑥+√cos𝑥

√sin𝑥+√cos𝑥

𝜋

2
0

 dx = ∫ 1 𝑑𝑥
𝜋

2
0

 = [𝑥]0
𝜋

2  = 𝜋
2

    ∴ ∫
√sin𝑥

√sin𝑥+√cos𝑥

𝜋

2
0

dx = 𝜋
4

7. �⃗� + 𝑏 = 3 𝑖̂ + 5 𝑗̂ +3 �̂�  

�⃗�. 𝑏 = (2 𝑖̂ + 3 𝑗̂ + 2 �̂�).( 𝑖̂ + 2 𝑗̂ + �̂�) = 2 + 6 + 2 = 10

|𝑏| = √12 + 22 + 12 = √6

Projection of �⃗� on 𝑏 = �⃗⃗�.�⃗� 

|𝑏| 
  = 10

√6

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

B = {(1, 4), (2, 3), (3, 2), (4, 1)}

A∩B = {(1, 4), (4, 1)}

           PREPARED  BY  LAL E V ,  GOVT. HSS KUTTIPPURAM  -  9497894089             Page | 1





      (�⃗� + 𝑏). (�⃗� + �⃗�) = 1  

       �⃗�. �⃗� + �⃗�. 𝑏 + �⃗�. �⃗� + �⃗�. �⃗� =1 

|�⃗�|2 +2�⃗�. 𝑏 + |�⃗�|
2

= 1

|�⃗�|2 +2|�⃗�||�⃗�|𝑐𝑜𝑠𝜃 + |𝑏|
2

= 1

      1 + 2. 1. 1.cos𝜃 + 1 = 1  

       Cos 𝜃 =  
−1

2
  , 𝜃 =  

2𝜋

3
 

14. 𝑟 = �⃗�1 + λ �⃗�1  ; 𝑟 = �⃗�2 + μ �⃗�2

      �⃗�1 =   𝑖̂ + 2 𝑗̂ +  �̂�  ;  �⃗�2 =  2 𝑖̂ −  𝑗 ̂- �̂�;     𝑏1 =  𝑖̂ −  𝑗̂ − �̂� ;    𝑏2 =  2 𝑖̂ +  𝑗 ̂+ 2 �̂�  

 �⃗�2 − �⃗�1 = 𝑖̂ − 3 𝑗̂ −2 �̂�  ; 𝑏1 x �⃗�2 = −3𝑖̂ + 3 �̂�  ; |𝑏1 x �⃗�2| = √18 ; (�⃗�2 − �⃗�1).( �⃗�1 x �⃗�2) = -9 

Shortest Distance = |
(𝑎2−�⃗⃗�1).(𝑏1 x 𝑏2)

|�⃗�1 x �⃗�2|
| = 

9

√18
 = 

3

√2

15. 𝐸1  : Choosing bag I   ; 𝐸2  : Choosing bag II   ;   A : Drawing a black ball

       P(𝐸1) = 
1

2
  ;  P(𝐸2) = 

1

2
  ;    P(𝐴/𝐸1) = 

4

7
   ;     P(𝐴/𝐸2) = 

6

11

       P(𝐸1/𝐴)  = 
𝑃(𝐸1).P(𝐴/𝐸1)

𝑃(𝐸1).P(𝐴/𝐸1)+P(𝐸2).P(𝐴/𝐸2)
 = 

1

2
.
4

7
1

2
.
4

7
+
1

2
.
6

11

 = 
22

43
 

16. Order 3 ; Degree 2

𝑑𝑦

𝑑𝑥
=  

1+𝑦2

1+𝑥2
   ; 𝑑𝑦

1+𝑦2
 = 𝑑𝑥

1+𝑥2
 ; 

  On integration, ∫
𝑑𝑦

1+𝑦2
= ∫

𝑑𝑥

1+𝑥2
+ C  ; tan−1 𝑦 = tan−1 𝑥 + 𝐶

17. AX = B ; Where, A = [
3 −2 3
2 1 −1
4 −3 2

] , X = [
𝑥
𝑦
𝑧
] , B = [

8
1
4
] 

|𝐴| = - 17 ;  Adj A = [
−1 −5 −1
−8 −6 9
−10 1 7

] ; x = 1, y = 2, z = 3 

18. Every polynomial function is continuous, every modulus function is continuous

and difference of two continuous function is continuous. Hence x - |x| is

continuous at x = 0 in ℝ

𝑑𝑥

𝑑𝑡
= 2𝑎𝑡 ; 

𝑑𝑦

𝑑𝑡
= 2𝑎  ; 

𝑑𝑦

𝑑𝑥
=  

1

𝑡
  ; 

𝑑2𝑦

𝑑𝑥2
 = 

𝑑

𝑑𝑡
(
𝑑𝑦

𝑑𝑥
).(

𝑑𝑡

𝑑𝑥
) = 

−1

𝑡2
.

1

2𝑎𝑡
  = 

−1

2𝑎𝑡3

       𝑦 = 𝑥𝑠𝑖𝑛𝑥  ; log 𝑦 = sin 𝑥 log 𝑥  ; 
1

𝑦
.
𝑑𝑦

𝑑𝑥
 = 

sin𝑥

𝑥
+ log 𝑥. cos 𝑥  ; 

𝑑𝑦

𝑑𝑥
= 𝑦 [

sin𝑥

𝑥
+ log 𝑥. cos 𝑥]       ;

𝑑𝑦

𝑑𝑥
= 𝑥𝑠𝑖𝑛𝑥 . [

sin𝑥

𝑥
+ log 𝑥. cos 𝑥]

19. ∫
1

1+
𝑥2

4

𝑑𝑥  = ∫
1

4+𝑥2

4

dx  = 4∫
1

𝑥2+22
𝑑𝑥  = 4. 

1

2
tan−1 (

𝑥

2
) + 𝐶  = 2. tan−1 (

𝑥

2
) + 𝐶

1

(𝑥−1).(𝑥−2)
 = 

𝐴

(𝑥−1)
+

𝐵

(𝑥−2)
 => A = -1, B = 1 
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