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 MATHEMATICS 

(Subject Code–041) (PAPER CODE: 65/5/2)

SOLUTIONS 

Q. 

No. 
EXPECTED OUTCOMES/VALUE POINTS Steps Marks 

SECTION A 

Q. Number 1 to 20 are multiple choice questions of 1 mark each.

1. 

Sol. 1 

2. 

Sol. 1 

3. 

Sol. 1 
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4. 

 

  

Sol. 

 

 1 

5. 

 

  

Sol. 
 

 1 

6. 

 

  

Sol. 
 

 1 

7. 

 

  

Sol. 
 

 1 

8. 
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Sol. 1 

9. 

Sol. 1 

10. 

Sol. 1 

11. 

Sol. 1 

12. 

Sol. 1 

13. 

www.smartachievers.online



MS_XII_Mathematics_041_65/5/2_2025-26    6 

Sol.   1 

14. 

 

  

Sol. 
 

 1 

15. 

 

  

Sol. 
 

 1 

16. 

 

  

Sol. 
 

 1 

17. 

 

  

Sol. 

 

 1 

18. 
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Sol. 

 

 1 

 

 

  

19. 

 

  

Sol. 

 

 1 

20. 

 

  

Sol. 

 

 1 

 SECTION B 

Q. Numbers 21 to 25 are very short answer questions of 2 marks each. 

  

21. 

 

  

Sol. Given expression = sin cos-1 (
−√3

2
) or sin cos-1 cos(2𝜋 −

5𝜋

6
) 

                                  = sin
5𝜋

6
 

                                  =   
1

2
 

      I 

II 

III 

      1  

½  

½ 
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22.  

 

  

Sol.  As   a⃗ +  λb⃗  is perpendicular to c  

   ∴ (a⃗ +  λb⃗ ) . c  = 0 
 

 i.e.,  a⃗ . c⃗ +  λb⃗ . c  = 0 

 

 which gives 8 + λ (−4) = 0 

 
                                 λ = 2 

                                                               OR 

Area of ∆ABC =
1

2
| AB⃗⃗⃗⃗  ⃗  ×  AC⃗⃗⃗⃗  ⃗ | 

                              

                               =  
1

2
| − 3

^
i  −  2 

^
j  −   7

^
k | 

                                   

                                   =  
√62

2
 

  

I  

 
    

 

    II 
  

    

   III 

   

  

 

     I 
     

    

     II 

 

    ½   

 
       

      

 

     1 

     
   

      ½   

         

   
 
 

    1 

   
 

    1  

  

23. 

 

  

Sol. 
 f ‘(x) = 

15𝑥
1
2 

2
− 

15𝑥
3
2 

2
 

 
 f ‘(x) = 0 gives x = 1 as x > 0 
 
 Sign of f ’(x)                 +                                          −        
 
                          0                                     1 
 f(x) is increasing in (0, 1) or (0, 1] 

    I 
 

II 

 

 

III 

     1 

 

½ 

 

    ½ 
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24.  

 

  

Sol.  Drs of given lines are <3, 2, 6> and <1, 2, 2 > 

 Let 𝜃 be angle between given lines 

 ∴ cos 𝜃 = 
3×1+2×2+6×2

7×3
 

  

 Thus, 𝜃 = cos−1 (
19

21
) 

      I 

 

II 

 

    III 

½  

 

1 

 

     ½  

25. 

 

  

Sol. (a) Let u = xx  and v = x logx 

   

   
du

dx
= xx(1 + logx) 

  

   
dv

dx
= 1 + logx 

 

 ∴
du

dv
= xx 

      

OR 

(b)  
dy

dx
= − P usinux + Q ucosux 

 

 
d2y

dx2
= − P u2cosux − Q u2sinux 

 

 
d2y

dx2 = − u2(P cosux + Q sinux) 

 

 ∴ 
d2y

dx2 + u2y = 0 

I 

 

II 

 
III 

 
IV 

 

 
I 

 

 

II 

 

 

III 

 

 

    IV 

½ 

 

½ 

 
½ 

 
½ 

 

 
 

½ 

 

 

½ 

 

 

½ 

 

 
 

     ½ 
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 SECTION C 

Q. Numbers 26 to 31 are short answer questions of 3 marks each. 

  

26. 

 

  

Sol.  Let r be the radius of circular ring 
 Area A = 𝜋𝑟2 
       

          
dA

dt
= 2πr

dr

dt
 = K (K > 0 is a constant) …………. (i) 

   
 Circumference C = 2𝜋𝑟 

                             
dC

dt
= 2π

dr

dt
= 2π

K

2πr
        using (i)  

                                                  

                                                   =  
K

r
 

Thus, rate of change of circumference varies inversely with radius. 

        

      I 

II 

 

III  

 

IV 

 

 

½ 

1 

 

1  

 

     ½  

27.  

 

  

Sol. 

 

 

 

 

 

I 

 

 

 

 

 

 

 

 

 

 

 

 

Correct 

Lines  

and 

Shading 

1½  
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        Corner Points                   Value of Z 

           (0, 0)                                          0 

           (500, 0)                                    200 

           (200, 600)                                260          

           (0, 800)                                    240 

    Z max = 260 at x = 200, y = 600                                  

 

 

     

    II 

 
    III 

 

 
     

     1 

 
    ½  

 

28. 

 
  

Sol.  Given differential equation can be written as 

  
dx

 dy
+ 

x

 y
= y2 

 Integrating factor = e
∫
1

y
 dy

 = elogy = y 
 

 Solution is x. y = ∫ y3 dy + C 
       

 i.e., x.y =
y4

4
+ C or x = 

y3

4
+

C

y
 

 

I 

 

II 

 
III 

IV 

 

½ 

 

1 

  

 1 
 

½ 

29.  

 

  

Sol. (a)  Let   I = ∫
x−sinx

1−cosx
dx 

           = ∫
x

1−cosx
dx −  ∫

sinx

1−cosx
dx 

           = ∫
x

2 sin2𝑥

2

dx − ∫
2sin

𝑥

2
cos

𝑥

2

2 sin2𝑥

2

 dx 

           = −
𝑥

2
. 2cot

𝑥

2
−

1

2
∫−2cot

x

2
dx − ∫ cot

𝑥

2
 dx 

             

            = −x cot 
𝑥

2
 + C 

                                                           OR 

  

I 

 

II 

 

III 

 

IV 

 

 

 

½ 

 

1 

 

1 

 

½ 
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(b) I = ∫
1

√𝑥2+2𝑥+ 3
dx

2

0
  

     =  ∫
1

√(𝑥+1)2+2 
dx

2

0
 

     =  [log (x +  1 +  √𝑥2 + 2𝑥 +  3 )]
0

2
 

      

     = log (3 + √11) − log (1 + √3) or log (
3 + √11

 1 + √3
) 

 

 

I 

 

II 

 

 

     III 

 

 

1 

 

1 

 

 

      1 

30. 

 

 

  

Sol. (a) (i) P(A|C) = 
n(A∩C)

n(C)
 = 

2

4
 or

1

2
 

and   P(C|A) = 
n(C∩A)

n(A)
 = 

2

3
  

(ii) P(A ∩ B|C) = 
n(A∩B∩C)

n(C)
 = 

1

4
 

 

and   P(A ∪ B|C) = 
n[(A∪B)∩C]

n(C)
 = 

3

4
 

OR 

(b) A = {(4, 6), (6, 4), (5, 5)} or n(A) = 3 

n(B) = 30  

n(A ∩ B) = 2 

P(A ∩ B) =  
2

36
 

P(A)= 
3

36
=

1

12
 

P(B) = 
30

36
=

5

6
 

P(A).P(B) = 
5

72
≠ P(A ∩ B) 

 

 Hence A and B are not independent 

I 

 

II 

 

III 

 

IV 

 

 

I 
 

II 

 

III 

 

IV 
 

V 
 

    VI 

1 

 

     ½ 

 

1 

 

½ 
 

 

½  
 

½  

 

½  

 

½  
 

½  
 

      ½   
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31. 

 

  

Sol. (a)  

 AB⃗⃗⃗⃗  ⃗ = −50î + 10ĵ    and BC⃗⃗⃗⃗  ⃗ = (𝑎 − 5)î − 60j ̂

 As AB⃗⃗⃗⃗  ⃗ and BC⃗⃗⃗⃗  ⃗ are collinear vectors 

  
−50

a−5
    = 

10

−60
      

  a = 305 

 

OR 

(b) |a⃗ | = |b⃗ | = |c | =  1 

Now, consider 

 |a⃗ − b⃗  |2+ |b⃗ − c  |2 +|c − a⃗  |2  

              = 2| a⃗ |2 + 2| b⃗ |2 + 2|c |2 − 2a⃗ . b⃗  − 2b⃗ . c  − 2c . a⃗  

              = 3|a⃗ |2 + 3|b⃗ |2 + 3|c |2 − (|a⃗ |2 + |b⃗ |2 + |c |2 +2a⃗ . b⃗  + 2b⃗ . c  + 2c . a⃗  ) 

               = 9 −|a⃗ + b⃗ + c |2 ≤ 9  

    |a⃗ − b⃗  |2+ |b⃗ − c  |2 +|c − a⃗  |2 ≤ 9 

 

 

I  

 

II  
 

III 

 

 

I 

 

 

II 
 

III 

 

     IV 

 

1 

  

1  
 

1 

 

 

½  

 

 

1½  
 

½  

 

         ½ 

 SECTION D 

Q. Numbers 32 to 35 are long answer questions of 5 marks each. 

  

32. 

 

  

Sol. Let cost of one Kg of fertilizers A, B and C be `x, `y and `z respectively 
x + 2y + z = 400 
−x + y + z = 0 
x − 3y + z = 200 
 

Let A = [
1 2 1
−1 1 1
1 −3 1

], X = [
𝑥
𝑦
𝑧
], B= [

400
0

200
] 

 
|𝐴| = 10 ≠ 0 ⇒ 𝐴−1exists   

 

I 

 

 

II 

  

 

1 

 

 

1 
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System becomes AX = B. So, X = A-1B 

𝑎𝑑𝑗𝐴 = [
4 −5 1
2 0 −2
2 5 3

]  

𝐴−1 =
1

10
[
4 −5 1
2 0 −2
2 5 3

]  

X = 
1

10
[
4 −5 1
2 0 −2
2 5 3

] [
400
0

200
] 

X = [
180
40
140

] 

∴ cost of one Kg of fertilizers A, B and C is `180, `40 and `140 respectively 

   III 

    

IV 

 

 

V 

1½  

 

½  

 

 

1 

33.  

 

  

Sol. 
(a)  Given line is 

𝑥+3

5
=

𝑦−1

2
=

𝑧+4

3
= 𝜆   

 Any general point on line 𝑙 is (5𝜆 − 3, 2𝜆 + 1, 3𝜆 − 4)  
 Drs of given line are <5, 2, 3>  

 Drs of perpendicular line 𝑎𝑟𝑒 < 5𝜆 − 3, 2𝜆 − 1, 3𝜆 − 7 > 

 As lines are perpendicular 
 ∴ 5(5𝜆 − 3) + 2( 2𝜆 − 1) + 3( 3𝜆 − 7) = 0 gives, 𝜆 = 1  

 ∴ coordinates of foot of perpendicular are (2, 3,−1)  

 

 length of perpendicular =  √21  

OR 

(b) Let 
→

1
a = 

^
i  + 2

^
j  + 

^
k , 
→

2a = p
^
i  − 

^
j  −

^
k ,  and 

  𝑏⃗ 1 =
^
i  −  

^
j  +

^
k ,  𝑏⃗ 2 = 2

^
i  +  

^
j  + 2

^
k  

  

Here (
→

2a  – 
→

1
a )= (p−1)

^
i  −3

^
j  −2

^
k  

            𝑏⃗ 1 × 𝑏⃗ 2 = −3
^
i   + 3

^
k  

        S.D. = |  
(
→

2a  − 
→

1
a ).(𝑏⃗⃗ 1×𝑏⃗⃗ 2)

|𝑏⃗⃗ 1×𝑏⃗⃗ 2|
| 

    I 
II 

 

III 

 

IV 

      V 

 

VI 

 

 

 

 

 

    I 
 

II 

 

 

 

    1 

½  
 

½  

      

     1 
           

                              1 
 

1 

 

 
 

 
 

    1 

      

    1½  
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−3p−3 

3√2
= ± 

3 

√2
   

           
           gives p =  −4, 2 

III 

     
     IV 

  1½ 

    
   1 

 

34.  

 

  

Sol. 

 

Required area = 4 ∫
3

4
√16− 𝑥2dx5

0  

                       = 3[
𝑥

2
√16 − 𝑥2 +

16

2
sin−1 𝑥

4
]
0

4
  

                              

                             = 12𝜋 

 

 

 

 

 

 

 

I 

 

 

 

 

 

II 

 

III 

 

IV 

 

 

 

 

 

 

 
      1½  

 

 

 

 

1½  

      1 

1 

 

35. 

 

  

Sol. (a)  Differentiating both sides with respect to x we get, 

 √x2 + 1 
dy

dx
+ y.

x

√x2+1
 =

1

√x2+1
 .

x

√x2+1
− 1    

                     (𝑥2 + 1)
dy

dx
+ y. x =

x

√x2+1
−   √x2 + 1 

 

I 

     II 

 

 

 

2 + 2 
 

1 
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Note: In case student, considers  √x2 + 1 − x as part of log and writes 

following solution 
 

Differentiating both sides with respect to x we get,  

√x2 + 1  
dy

dx
+ y.

x

√x2+1
 =

1

√x2+1−x
 . ( 

x

√x2+1
− 1)  

   √x2 + 1   
dy

dx
+ y.

x

√x2+1
 =

1

√x2+1−x
 . ( 

x−√x2+1

√x2+1
)  

 

√x2 + 1
dy

dx
+ y.

x

√x2+1
=

−1

√x2+1
   

gives 

(𝑥2 + 1)
dy

dx
+ y. x = −1  or  (𝑥2 + 1)

dy

dx
+ xy + 1 = 0 

  

                                                              OR 

(b) Let u = xcotx      and v = 
2x2−3 

2x2−𝑥 + 2
 

        

 logu = cotx.logx 

 

 
1

u

du

dx
 = 

cotx

x
 + logx(−cosec2x) 

 
du

dx
 = xcotx (

cotx

x
 − cosec2x.logx) 

 

 
dv

dx
=

(2x2−𝑥+2)(4𝑥)−(2𝑥2−3)(4𝑥−1) 

(2x2−𝑥 + 2)
2    

      = 
−2𝑥2 + 20𝑥 −3 

(2x2−𝑥 + 2)2
 

 Required derivative = xcotx (
cotx

x
 − cosec2x.logx) + 

−2𝑥2 + 20𝑥 −3 

(2x2−𝑥 + 2)2
 

 

 

 

 

I 

 

II  

 
 

III 

 

 

IV  

 

     I 

     

     II 

     

    III 

    IV 

      

     V 

     

    VI 

 

     VII 

 

 

 

 

2 

 

1 

 
 

1  

 
 

        1 

 

    
     ½  

 

 

     ½  
  
 

      1 

 
     ½ 

 

 
 

     1 

 
          

      1  
 

 
    ½  

 SECTION E 

This section (Q. 36 to 38) has 3 case study based questions of 4 marks each. 
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36. 

 

 

  

Sol. (i) P (Person taking vaccine A2 will be infected) = 45% or 0.45 

 

(ii) P (Person is protected from infection)  

                       = 
25 

100
.
60 

100
+ 

35 

100
.
55 

100
+ 

40 

100
.
50 

100
 

                     

                   = 
5425 

10000
  or 0.5425 

 

(iii) (a) P (A1/person is infected) = 

25 

100
.
40 

100
25 

100
.
40 

100
+ 

35 

100
.
45 

100
+ 

40 

100
.
50 

100

  

                                =       
1000 

4575 
 or 

40 

183
 

                                              OR 

(iii) (b) P(A3/person is not infected) = 

40 

100
.
50 

100

 
25 

100
.
60 

100
+ 

35 

100
.
55 

100
+ 

40 

100
.
50 

100

 

                                                          =   
2000 

5425 
 or 

80 

217
 

      I      

 

 

I 

 

II 

 

 

 

I 

 

II 

 

 

I 

 

     II 

1 

 

 

½  

 

½  

 

 

 

1½  

 

½  

 

 

1½  

 

     ½  
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37. 

 

 

 

  

Sol. (i) Surface area S = 2 𝜋𝑟ℎ +  𝜋𝑟2  

 

V = πr2h =
πr2(S− πr2)

2πr
= 

(𝑆𝑟− 𝜋𝑟3)

2
 

 

dV

dr
= 

(S− 3πr2)

2
  

 

(ii) 
dV

dr
= 0 gives  S =  3πr2 

 

d2V

dr2
=  −3πr < 0  

V is maximum when S =  3πr2  

Thus, h = 
3πr2−πr2  

2πr
= 𝑟 

 

      I 

 

II 

 

III 

 
I 

 

II 

 

     III 

    ½  

 

1 

   
    ½  

 
1 

 

½  
 

 

     ½  
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38. 

 

 

 

  

Sol. (i) Number of relations from A to B is 212 or 4096 

 

(ii) No R is not injective 

 

It is not a function as G1 has two images B1 and B2 

 

 

(iii) (a) R is reflexive as (x, x) ∈ R ∀ 𝑥 ∈ A because x and x are students from 

same colony 

Let (x, y) ∈ R so x and y are students from same colony 

Hence y and x are students from same colony 

Thus, (y, x) ∈ R   

∴ R is symmetric   

Let (x, y) ∈ R and (y, z) ∈ R so x and y are students from same 

colony, y and z are students from same colony 

      I 

 

I 

 

II 

 

     

    I 

 

II 

 

 

 

     III 

1 

 

½  

 

½  

 

 

 

½  

 

 
 

½  

 

 

      ½ 
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Thus, x and z are students from same colony 

∴ (x, z) ∈ R   

Thus, R is transitive 

As R is reflexive, symmetric and transitive, hence R is an 

equivalence relation 

                                                  OR 

 

(iii) (b) Any function f from B to A will not be bijective 

 

   As f from B to A cannot be surjective because n(B) < n(A) 

   or 

  As A and B are finite and n(A) ≠ n(B) 

 

 

IV 

 

 

 

I 

 

II 

 

½ 

 

     

     1 
 

1  
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