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Q. No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION - A 

Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each. 

Q1. 

Ans 1 

Q2. 

Ans 1 

Q3. 

Ans 1 



   

4 
MS_XII_Mathematics_041_65/S/1_2024-25 

Q4. 

 

Ans 
 

      1 

Q5. 

 

 

Ans  

1 

Q6. 

 

 

Ans 
 

1 

Q7. 

 

Ans 

 

1 
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   Q8. 

Ans 1 

  Q9. 

Ans 
1 

  Q10. 

Ans 1 
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Q11. 

 

Ans 

 

1 

Q12. 

 

Ans 

 

1 

Q13. 

 

Ans 
 

1 
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Q14. 

 

Ans 

 

1 

Q15. 

 

Ans 

 

1 

Q16. 

 

Ans 

 

1 

Q17. 

 

Ans 

 

1 
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Q18. 

Ans 1 

Q19. 

Ans 1 

Q20. 

Ans 1 
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 SECTION B 

This section comprises very short answer (VSA) type questions of 2 marks each. 

Q21. 

Ans(a) 

OR 

Ans(b) Put 𝑥 = 𝑡𝑎𝑛2 𝜃 ⇒ 𝜃 = 𝑡𝑎𝑛−1 √𝑥 

RHS =
1

2
𝑐𝑜𝑠−1 (

1 − 𝑡𝑎𝑛2 𝜃

1 + 𝑡𝑎𝑛2 𝜃
) 

=
1

2
𝑐𝑜𝑠−1(𝑐𝑜𝑠 2 𝜃) 

=
1

2
(2𝜃) 

= 𝜃 = 𝑡𝑎𝑛−1 √𝑥 = LHS 

½ 

1 

½ 

Q22. 

Ans 
( )

( )

1
1 1

1

log 1

1

1

1

1

y y

y y

e x e
x

y x

dy

dx x

e e
x

+ =  =
+

 =− +

 =−
+

 
=− = + 

½ 

1 

½ 

Q23. 
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Ans        𝑥2 + 𝑦2 = 169 

Differentiate both sides w.r.t. 𝑡 

2𝑥
𝑑𝑥

𝑑𝑡
+ 2𝑦

𝑑𝑦

𝑑𝑡
= 0 

⇒ 12(2) + 5 (
𝑑𝑦

𝑑𝑡
) = 0[∵ when 𝑥 = 12𝑚, 𝑦 = 5𝑚] 

⇒
𝑑𝑦

𝑑𝑡
= −

24

5

Hence, the height decreases at the rate of
24

5
m/s 

½ 

1 

½ 

Q24. 

Ans(a) ( ) ( ) ( )

( ) ( )

1, 1,2 , 2,8, , 3,11,6

ˆ ˆ3 9 2 and 3 6

3 9 2

1 3 6

5

A B C

AB i j k BC i j k

Since A, B andC arecollinear,



 







− −

= + + − = + + −

−
= =

−

 =

     1 

    ½ 

    ½ 

OR 

Ans(b)  Let 𝜃 is the angle between 𝑎⃗ and 𝑏⃗⃗. 

𝑎⃗. 𝑏⃗⃗ = 12 ⇒ |𝑎⃗||𝑏⃗⃗| 𝑐𝑜𝑠 𝜃 = 12 

⇒ (10)(2) 𝑐𝑜𝑠 𝜃 = 12 ⇒ 𝑐𝑜𝑠 𝜃 =
3

5

∴ 𝑠𝑖𝑛 𝜃 = √1 − (
3

5
)

2

=
4

5

½ 

½ 

½ 

Q25. 
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Ans 

( ) ( )

( ) ( ) ( )

1

ˆ ˆˆ ˆ ˆand 2 5 6 3 2

Let be theangle between these two lines.

2 6 2 3 2 2 22
cos

4 4 4 36 9 4 2 3 7

11 11
cos 3 cos 3

21 21

r j k i j k





  −

= − + + +

+ +
= =

+ + + + 

 
 =  =  

 

½ 

1 

½ 

SECTION C 

This section comprises short answer (SA) type questions of 3 marks each. 

Q26. 

Ans 

( ) ( )

3 2

2

2

2

2

3 9 30

Slopeof thecurve, 3 6 9

6 6

For maximum/ minimumslope, put 0

1

As 6 0 is maximum at 1

Maximumslope 3 1 6 1 9 12

y x x x

dy
m x x

dx

dm
x

dx

dm

dx

x

d m
m x

dx

= − + + −

= =− + +

 =− +

=

 =

=−   =

=− + + =

1 

½ 

½ 

½ 

½ 

Q27. 

Ans(a) 𝐼 = ∫ √4𝑥2 − 4𝑥 + 10 𝑑𝑥 

= ∫ √(2𝑥 − 1)2 + (3)2𝑑𝑥 

=
1

2
[(

2𝑥 − 1

2
) √4𝑥2 − 4𝑥 + 10 +

9

2
𝑙𝑜𝑔 |(2𝑥 − 1) + √4𝑥2 − 4𝑥 + 10|] + 𝐶 

1 

1+1 

OR 
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Ans(b) 
( )

( ) ( )

( )

( )
( )

( ) ( )

2

0

2

0

2

0

2

0

2

0

1

2

1

2
1

1

0

sin
...

1 cos

sin

1 cos

sin
...

1 cos

Adding and

sin
2

1 cos

sin

2 1 cos

Put cos sin

2 1

tan
4

x x
I dx i

x

x x
dx

x

x x
I dx ii

x

i ii

x
I dx

x

x
I dx

x

x t x dx dt

dt
I

t

t











 














−

−

=
+

− −
=

+ −

−
=

+

=
+

 =
+

= − =

=−
+

 = = 













½ 

½ 

½ 

½ 

1 

Q28. 

Ans 

For 

correct 
graph and 

shading  

2 
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Corner Point Value of 2 3Z x y= +  

( )0,0O 0 

( )0, 2A 6 

28 15
,

11 11
B
 
 
 

101

11
Maximum 

( )3,0C 6 

max

101 28 15
when ,

11 11 11
Z x y= = =

For 

correct 

table 

1 

Q29. 

Ans(a) ( )2

1

2

2

1
. 2

1
I.F.

Solution is given by,

1 1
. 2 .

2 2

dx
x

x y dx x dy

dy
y x

dx x

e
x

y x dx
x x

y
x C or y x Cx

x

−

+ =

 − =


= =

 
= 

 

 = + = +



1 

1 

½ 

½ 

OR 

Ans(b) 
cos

Put i.e.

Thedifferentialequation reduces to

cos

dy y y
ec

dx x x

y
v y vx

x

dy dv
v x

dx dx

dv
v x v ecv

dx

 
= −  

 

= =

 = +

+ = −

½ 

½ 
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'

cos log

or,cos log

v x C

v x C

− =− −

= +

'

'

cos log

0, 1gives 1

Solution is given bycos log 1

y
x C

x

y x C

y
x

x

 
 = + 

 

= = =

 
 = + 

 

1 

½ 

½ 

Q30. 

Ans) 

( )

( )

( )

( )

ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ. 0 , . 0

ˆ ˆˆ ˆ ˆ ˆis perpendicular to both and ||

ˆˆ ˆLet

ˆ ˆˆ ˆ ˆ ˆ sin
6

2 2

ˆˆ ˆ2

a b a b a c a c

a b c a b c

a b c

a b c a b c

a b c




 

 

=  ⊥ =  ⊥

  

= 

 =   =

 =  =

 = 

1 

½ 

1 

½ 

Q31. 

Ans(a) ( )

( ) ( )

at most oneof them willsolve the problem

noneof themsolves the problem onlyoneof themsolves the problem

1 2 1 4 1 2 1 4 1 1 1 4 1 2 2 4 1 2 1 1

2 3 3 5 2 3 3 5 2 3 3 5 2 3 3 5 2 3 3 5

19

45

P

P P= +

   
=    +    +    +    +      
   

=

2½ 

½ 
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OR 

Ans(b) 𝐸(𝑋) = 2.94 

⇒ 1 (
1

2
) + 2 (

1

5
) + 4 (

3

25
) + 2𝑘 (

1

10
) + 3𝑘 (

1

25
) + 5𝑘 (

1

25
) = 2.94 

⇒ 𝑘 =
1.56

0.52
⇒ 𝑘 = 3

Now, 𝑃(𝑋 ≤ 4) = 𝑃(𝑋 = 1) + 𝑃(𝑋 = 2) + 𝑃(𝑋 = 4) 

=
1

2
+

1

5
+

3

25

=
41

50

1 

1 

½ 

½ 

SECTION D 

This section comprises long answer (LA) type questions of 5 marks each. 

Q32. 

Ans ( ) ( ) ( ) 1

1

3 3 2 26 1 19 62 0 exists.

3 26 19

cofactor Matrix 9 16 5

5 2 11

3 9 5

26 16 2

19 5 11

3 9 5
1

26 16 2
62

19 5 11

A A

adjA

A

−

−

= − − − + =  

− 
 

= −
 
 − − 

− 
 

= − −
 
 − 

− 
 

= − −
 
 − 

( )
1

Given systemof equationscan be written as .

14

where , 4

0

Now, . .

A X B

x

X y B

z

A X B X A B
−

 =

   
   

= =
   
      

 =  =

( )1 .

62 1
1

62 1
62

62 1

1, 1, 1

X A B

x y z

− 
 = =

   
   

= =
   
      

 = = =

½ 

2 

½ 

½ 

½ 

    1 
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Q33. 

Ans(a)      y = cos x2 + cos2 x + cos2(x2) + cos(xx) 
d

dx
(cos x2) = −2x sin x2 

d

dx
(cos2 x) = 2 cos x (− sin x) = −2sinxcosx 

d

dx
(cos2(x2)) = 2 cos(x2) (− sin(x2))(2x) = −4x sin x2 cos x2 

d

dx
(cos(xx)) = − sin(xx) [xx(1 + log x)] 

∴
dy

dx
= −2x sin x2 − 2sinxcosx − 4x sin x2 cos x2 − sin(xx) [xx(1 + log x)]

1 

1 

1 

1½ 

½ 

OR 

Ans(b) ( )

( ) ( )

( )( )( )

( )

( ) ( ) ( )

( ) ( ) ( )

4 3 2

3 2 3 2

3 4 36
3 11

10 5 5

6 12 36 6
6 2 5 6

5 5 5 5

6
1 2 3

5

For strictly inc/dec,put 0

1, 2,3

isstrictly increasing when 2,1 3,

isstrictly decreasing when , 2 1,3

f x x x x x

f x x x x x x x

x x x

f x

x

i f x

ii f x

= − − + +

 = − − + = − − +

= − + −

 =

 = −

 − 

 − −

2 

1 

1 

1 

Q34. 

Note: Closed intervals are also acceptable.



17 
MS_XII_Mathematics_041_65/S/1_2024-25 

Ans 1 mark 

for 

correct 

figure 

Q35. 

Ans(a) ( ) ( )

( ) ( )

( )

1 2

2 1

2 1

ˆ ˆˆ ˆ ˆ ˆGiven lines are : 2 4 2 2 3 6

ˆ ˆˆ ˆ ˆ ˆand 2 4 3 2 3 6

Clearly, thegiven lines are parallel.

ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆHere, 2 4 , 2 4 and 2 3 6

ˆˆ ˆ2

ˆˆ ˆ

ˆ2 1 1 9

2 3 6

r i j k i j k

r i j k i j k

a i j k a i j k b i j k

a a i j k

i j k

a a b i





= + − + + +

= + − + + +

= + − = + − = + +

− = + −

−  = − =

( )

( )

2 1

2 1

ˆˆ14 4

81 196 16 293

Also, 4 9 36 7

S.D.

293

7

j k

a a b

b

a a b

b

− +

 −  = + + =

= + + =

− 
=

=

1 

½ 

1 ½ 

1 

½ 

½ 



18 
MS_XII_Mathematics_041_65/S/1_2024-25 

OR 

Ans(b) 

( )

( )

1 2

1

2

Let thegiven lines be

1 2 3 4 1
: and :

2 3 4 5 2 1

Any  point on the line is 2 1,3 2, 4 3

Any point on the line is 5 4, 2 1,

For thegiven lines to intersect , there must bea common point.

2 1 5 4 2 5

x y z x y z
l l

l

l

 

  

  

   

− − − − −
= = = = = =

+ + +

+ +

 + = +  − ( )

( )

( )

( ) ( )

( )

( ) ( ) ( )( ) ( )

3 ...

3 2 2 1 3 2 1 ...

4 3 4 3 ...

Solving and gives , 1

We notice that 1alsosatisfiesequation

Thegiven lines intersect.

Point of intersection is 2 1 1,3 1 2, 4 1 3 i.e. 1, 1, 1

i

ii

iii

i ii

iii

   

   

 

 

=

+ = +  − =−

+ =  − =−

= =−

= =−



− + − + − + − − −

1 

1 

1 

1 

1 

SECTION E 

This section comprises 3 case study-based questions of 4 marks each. 

Q36. 
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Ans ( ) ( )

( ) ( )

( )( )

2

2

2 2

2

2

Perimeter 3 2 12

3
Area

4

12 3 3

2 4

3 3
6

2 4

3
6 3

2

For maximum light, 0

3 12
6 3 0

2 6 3

3 12
Also, 3 0 is maximum when

2 6 3

12 3 3 12 18
Now, 6

2 2 6 3

i P x y

ii A xy x

x
x x

x x x

dA
iii a x x

dx

dA

dx

x x x m

d A
A x m

dx

x
y

= + =

= +

− 
= + 

 

= − +

= − +

=

 − + =  =
−

=− +   =
−

 − −
= = − = 

− 

( )( ) 2

6 3

6 3

OR

3
50

4

50 3

4

Now, 3 2

50 3
3 2

4

m

iii b xy x

y x
x

P x y

x x m
x

−

+ =

 = −

= +

 
= + −  

 

1 

1 

½ 

½ 

½ 

½ 

½ 

1 

½ 
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Q37. 

Ans ( )  

( ) ( )

( ) ( )

1 2

1 2

2 2

1 2

1 2

1 2 1 2

1,4,9,16,... i.e.set of perfect squares of natural numbers.

Let , domain

Let

as ,

is injective.

fi R

ii x x N

f x f x

x x

x x

x x x x N

f

=



=

 =

 =

 = 



( )( ) ( )

 

( ) ( )

 

( )( ) ( )

2

1 2

1 2

2 2

1 2

1 2

2

Let , 1,2,3,4,...

Let

is one-one.

As Co-domain = Range 1,4,9,16,...

is onto.

Since, is one-oneand onto,so is bijective.

OR

: ,

1

iii a f x x

x x

f x f x

x x

x x

f

f

f f

iii b f R R f x x

=



=

 =

 =



=



→ =

− ( )

( ) ( )

 )

,1 domain

As 1 1 1 but 1 1

is not injective.

Co-domain ,but Range 0,

SinceCo-domain Range, f is not surjective.

R

f f

f

R



− = = − 



= = 



1 

1 

1 

1 

1 

1 
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Q38. 

Ans 

( ) ( )

( ) ( )

( ) ( )

1

2

1 2

1 2

:Event that the first person is appointed.

:Event that thesecond person is appointed.

A:Event that the waste treatment plant is introducted.

Here,P 0.5, 0.6

| 0.7 , | 0.4

waste treatment plant is introducted

E

E

E P E

P A E P A E

i P

P E

= =

= =

= ( ) ( ) ( ) ( )

( )( ) ( )( )

( ) ( )
( ) ( )

( ) ( ) ( ) ( )

( )( )

( )( ) ( )( )

1 1 2 2

1 1

1

1 1 2 2

| |

0.5 0.7 0.6 0.4

0.35 0.24 0.59

|
|

| |

0.5 0.7

0.5 0.7 0.6 0.4

0.35 35

0.59 59

P A E P E P A E

P E P A E
ii P E A

P E P A E P E P A E

+

= +

= + =

=
+

=
+

= =

Note: Full marks to be awarded, in case a  student writes  “Sum of probabilities of 

selecting first person and second person should not be greater than 1”.  

1 

1 

1 ½ 

½ 




