
   XII STD 

VELLORE EDUCATIONAL DISTRICT  
HALF YEARLY EXAMINATION, DEC-2025 

SUB:  MATHEMATICS  
(ANSWER KEY-EM) 

    Max.Marks:90 

        PART - I (20 x 1= 20) 

Q.No 
Correct 
Choice 

Correct Answer 

1 d)   (𝐴𝑇)2 

2 d) consistent 

3 c)   1 + 𝑖 

4 d)  2 

5 b)  −4 

6 a) 
−7

2
 

7 c) [1,2] 

8 d) Cannot define 

9 d) (−3, 2) 

10 a) 45° 

11 c)  0 

12 d) 
1

5
 

13 d) −𝑥 +
𝜋

2
 

14 b) 
𝜋𝑎3

6
 

15 b) 
π

a
                     

16 d) 𝑦 = 𝑐𝑒− ∫ 𝑃𝑑𝑥 

17 b) 4 

18 b) 0.96 

19 c) Multiplication 

20 b)  𝑃 ∨ 𝑇 ≡ 𝑃 

 

 

 

 

PART - II (7 x 2 = 14) 
Answer any 7 questions. Q.No. 30 is compulsory. 

  21 

𝐴−1 = ±
1

√|𝑎𝑑𝑗𝐴|
(𝑎𝑑𝑗𝐴)                         → (1) 

   𝐴−1 = ±
1

6
[

0 −2 0
6 2 −6

−3 0 6
]                → (1) 

 

22 

 (𝑠𝑖𝑛
𝜋

6
+ 𝑖𝑐𝑜𝑠

𝜋

6
)

18
= −1𝐶𝑖𝑆(3𝜋)             →(1) 

                         = −1 × (−1) = +1             →(1) 

 

23 

𝑏2 − 4𝑎𝑐 = 0                                          →(1) 

𝑘 = 1,4                                                     →(1) 

24 

 𝑐𝑜𝑠−1 (−𝑐𝑜𝑠
𝜋

4
)                                      →(1) 

𝑐𝑜𝑠−1 (𝑐𝑜𝑠 (𝜋 −
𝜋

4
)) =

3𝜋

4
                     →(1) 

 

25 

[𝑎⃗ , 𝑏⃗⃗, 𝑐] = 0                                               

|
2 3 1
1 −2 2
3 1 3

| = 0                                      →(1) 

⇒  Coplanar Vectors                              →(1) 

 

26 

𝑑𝑔 = 𝑔′(𝑥)𝑑𝑥 

𝑑𝑔 = (2𝑥 + 𝑐𝑜𝑠𝑥)𝑑𝑥                           →(2∗) 

 

27 

 ∫ 𝑥2(1 − 𝑥)31

0
𝑑𝑥 =

𝑚!×𝑛!

(𝑚+𝑛+1)!
            →   (1)      

                                 =
1

60
                        →   (1) 

28 ∫ 𝑓(𝑥)
∞

−∞
𝑑𝑥 = 1                       →(1)          

                  𝑘 = 4                                              →(1) 

29 
    𝐴 ∨ 𝐵 = [

1 1 1
1 1 1
1 0 0

   
1
1
1

]                      →(1)                        

     (𝐴 ∨ 𝐵) ∧ 𝐶 = [
1 1 0
0 1 1
1 0 0

   
1
0
1

]          →(1) 

30 Locus  𝑥2 + 𝑦2 = 𝑎2 − 𝑏2
        →(1) 

          𝑥2 + 𝑦2 =
1

9
−

1

16
=

7

144
                →(1) 

 

 

 



PART -III ( 7x3=21) 

 Answer any 7 questions. Q.No. 40 is compulsory 

Q.NO. ANSWER KEY 

 
31 

    △= 17 ; △𝑥= −34  ; △𝑦= 51          →(2)                                                               

                   (𝑥, 𝑦) = (−2, 3)                    →(1)                                                          

32 (−2𝜔)6 + (−2𝜔2)6                              →(2∗) 

                = 64 + 64 = 128                          →(1) 

33  One root is  𝑥 = 1                                            →(1) 

𝑥2 − 2𝑥 − 35 = 0                                         →(1) 

       𝑥 = 1, 7, −5                                             →(1) 

34 𝑎 = 2                                                          →(1) 

Center   (−1,
3

2
)                                        →(1) 

radius  =
√5

2
                                               →(1) 

35     𝑚 =
𝑑𝑦

𝑑𝑥
= 5                                         → (1) 

Tangent          5𝑥 − 𝑦 − 3 = 0             → (1) 

 Normal      𝑥 + 5𝑦 − 11 = 0              →  (1) 

36 𝐼 = ∫
√𝑥

√𝑥+√5−𝑥
𝑑𝑥

3

2
                                  →(1) 

𝐼 = ∫
√5−𝑥

√5−𝑥+√𝑥
𝑑𝑥

3

2
                →(1) 

𝐼 =
1

2
                                                           →(1) 

37 𝑦1 = 8𝐴𝑒8𝑥 − 8𝐵𝑒−8𝑥                          →(1)              

 𝑦11 = 64𝐴𝑒8𝑥 + 64𝐵𝑒−8𝑥                   →(1) 

𝑦11 = 64𝑦                                                →(1) 

38 𝜇 = 𝐸(𝑋) = 7                                         →(1)    

    𝐸(𝑋2) = 65                                               →(1) 

𝜎2 = 𝑉(𝑋) = 65 − 49 = 16                     →(1) 

 
39 

 ‘*’  Satisfies Closure Axiom           →(2∗) 

              3 ∗ (
−7

15
) =

−88

15
                     →(1) 

40 
Degree   𝑛 = −1                                          →(1) 

𝑥
𝜕𝑓

𝜕𝑥
+ 𝑦

𝜕𝑦

𝜕𝑦
= −𝑓                                        →(2∗) 

 

 

    PART - IV ( 7 x 5 = 35) 

      Answer All the questions::  
 

41(a) [𝐴/𝐵] = [ 
1 2 −1
0 −6 5
0 0 1

   
3

−4
4

 ]                               →(3) 

  (𝑥, 𝑦, 𝑧) = (−1, 4, 4)                                           →(2) 

 
41(b) 

    Rough Diagram                                              →(1) 

𝑑𝑉

𝑑𝑡
= 30                                                            →(1) 

𝑉 =
𝜋

12
ℎ3

                                                                →(1) 

𝑑ℎ

𝑑𝑡
=

6

5𝜋
                                                                   →(2) 

 
42(a) 

  𝑡𝑎𝑛−1 [
𝒙 − 𝟏 
𝒙 − 𝟐 +𝒙 + 𝟏 

𝒙 + 𝟐

𝟏−(
𝒙 − 𝟏 
𝒙 − 𝟐

)(
𝒙 + 𝟏 
𝒙 + 𝟐

)
] = 𝜋

4
                              →(2) 

2𝑥2 − 4 = −3                                              →(2) 

                𝑥 = ±
1

√2
                                      →(1) 

 
42(b) 

 

               For Table                                        →(4) 

𝒑 → (¬𝐪 ∨ 𝐫) ≡ ¬𝐩 ∨ (¬𝐪 ∨ 𝐫)                  →(1) 

¬𝒒 ¬𝒒 ∨ 𝒓 𝒑 → (¬𝐪 ∨ 𝐫) ¬𝒑 ¬𝐩 ∨ (¬𝐪 ∨ 𝐫) 
F T T F T 

F F F F F 

T T T F T 

T T T F T 

F T T T T 

F F T T T 

T T T T T 

T T T T T 

 
43(a) 

 

Rough Diagram                                            →(1) 

         𝑥2 = −4𝑎𝑦             →(1) 

          a =
9

4
                 →(1) 

 Angle of Projection =  tan−1 (
4

3
)    →(2) 

 
43(b) 

     Rough Diagram                                         →(1) 

𝐴 = ∫ 𝑐𝑜𝑠𝑥 𝑑𝑥 − ∫ 𝑐𝑜𝑠𝑥 𝑑𝑥
𝜋

𝜋
2⁄

𝜋
2⁄

0
           →(2) 

Area  = 2                                                     →(2) 

  



44(a) (𝑥+5)2

36
+

(𝑦−4)2

4
= 1                                  →(2) 

Foci  = (−5 ± 4√2, 4)                            →(1) 

Vertices  = (1,4) , (−11, 4)                    →(1) 

2𝑎 = 12     &      2𝑏 = 4                          →(1) 

44(b)    
𝑑𝐴

𝑑𝑡
= 𝑘𝐴                                                        →(1) 

        𝐴 = 𝐶𝑒𝑘𝑡                                                 →(1)   

𝑡 = 0   ⇒ 𝐶 = 𝐴0                                          →(1)   

 𝑡 = 5   ⇒    𝑒5𝑘 = 3                                     →(1)   

𝑡 = 5   ⇒   𝐴 = 9 𝐴0                                     →(1)   

45(a)        Rough Diagram                                     →(1) 

               𝑎⃗ = 𝑐𝑜𝑠 𝛼 𝑖 + 𝑠𝑖𝑛 𝛼 𝑗                

               𝑏⃗⃗ = 𝑐𝑜𝑠 𝛽 𝑖 + 𝑠𝑖𝑛 𝛽 𝑗                →(1) 

𝑏⃗⃗ × 𝑎⃗ = 𝑘⃗⃗(𝑠𝑖𝑛 𝛼 𝑐𝑜𝑠 𝛽 − 𝑐𝑜𝑠 𝛼 𝑠𝑖𝑛 𝛽) →(1)    

𝑏⃗⃗ × 𝑎⃗ = 𝑘⃗⃗ 𝑠𝑖𝑛(𝛼 + 𝛽)                               →(1) 

𝑠𝑖𝑛(𝛼 − 𝛽) = 𝑠𝑖𝑛 𝛼 𝑐𝑜𝑠 𝛽 − 𝑐𝑜𝑠 𝛼 𝑠𝑖𝑛 𝛽    →(1) 

 
45(b) 

        Rough Diagram                                            → (1) 

𝐴 = 3𝑥 +
48

𝑥
+ 30                                           →(1) 

𝑑𝐴

𝑑𝑥
= 0 ⇒ 𝑥 = 4   &   

𝑑2𝐴

𝑑𝑥2 => 0                   →(2) 

Dimensions  = 6, 9                                            →(1) 

 
46(a) 

𝑎⃗ = 𝑖 − 𝑗 + 3𝑘⃗⃗ 
𝑢⃗⃗ = 2𝑖 − 𝑗 + 4𝑘⃗⃗ 

          𝑣⃗ = 𝑖 + 2𝑗 + 𝑘⃗⃗       →(1) 
Parametric Vector equation 

𝑟 = 𝑖 − 𝑗 + 3𝑘⃗⃗ + 𝑠(2𝑖 − 𝑗 + 4𝑘⃗⃗) 
           +𝑡(𝑖 + 2𝑗 + 𝑘⃗⃗)             →(2∗) 

9𝑥 − 2𝑦 − 5𝑧 + 4 = 0                                    →(2∗)
 

 
46(b) 

𝒏 = 𝟔 ; 𝒑 =
𝟏

𝟓
   ;    𝒒 =

𝟒

𝟓
           →(1) 

𝐩(𝐱) = 𝟔𝑪𝒙 (
𝟏

𝟓
)

𝒙
(

𝟒

𝟓
)

𝟔−𝒙
              →(1) 

  𝐩(𝐱 = 𝟐) = 𝟏𝟓
𝟒𝟒

𝟓𝟔                 →(1) 

    𝐩(𝐱 ≤ 𝟏) = 𝟐 (
𝟒

𝟓
)

𝟓
              →(1) 

  𝐩(𝐱 ≥ 𝟐) = 𝟏 − 𝟐 (
𝟒

𝟓
)

𝟓
            →(1) 

47(a) Re (
z−1

z+1
) = 0                         →(2) 

Re (
x−1+iy

x+1+iy
) = 0                      →(2) 

         𝑥2 + 𝑦2 = 1                                     →(1) 

47(b)  𝑥3𝑑𝑥 + 𝑦3𝑑𝑦 = −(2𝑥𝑦2𝑑𝑥 + 2𝑦𝑥2𝑑𝑦)    →(2) 

∫ 𝑥3𝑑𝑥 + ∫ 𝑦3𝑑𝑦 = − ∫ 𝑑(𝑥2𝑦2) + 𝐶        →(2) 

          
𝑥4

4
+

𝑦4

4
= −𝑥2𝑦2 + 𝐶                           →(1) 

Note:  

Award full mark for alternate method also 

 

 

(Note: Award full for correct alternate method 
also. If necessary give stage marks.) 


