
SOLUTIONS
SENIOR SECONDARY EXAMINATION 2024-25 

MATHEMATICS (Code–041) 

[ Paper Code: 65/1/1] 

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 
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Q4. 

Ans   1 

Q5. 

Ans 
1 

Q6. 

Ans 
1 

Q7. 

Ans 1 

   Q8. 

Ans 1 
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  Q9. 

Ans 
1 

  Q10. 

Ans 1 

Q11. 

Ans 
1 

Q12. 

Ans 1 
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Q13. 

Ans 1 

Q14. 

Ans 1 

Q15. 

Ans 1 

Q16. 

Ans 1 

Q17. 

Ans 
1 
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Q18. 

Ans 

1 

Q19. 

Ans 1 
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Q20. 

Ans 1 

SECTION B 

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

Q21. 

Ans(a) 
( )

2 2

2

cos cos

2

cos

Let 2 2 2cos sin log 2

Let cos 2cos sin

Now 2 log 2

x x

x

du
u x x

dx

dv
v x x x

dx

du

du dx

dvdv

dx

=  = −

=  =−

 
 
 

= =
 
 
 

1 

½ 

½ 

OR 

Ans(b) ( )1 2 2 2 2 2 2tan tan

Differentiatebothsideswrt ,

2 2 0

x y a x y a

x

dy
x y

dx

dy x

dx y

− + =  + =

+ =

 =−

½ 

1 

½ 
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Q22. 

Ans 
1 1

1 1

1 1

3
tan 2sin 2cos

2

tan 2sin 2 tan 2sin
6 3

3
tan 2 tan 3

2 3

 



− −

− −

− −

  
   
   

    
=  =    

    

 
=  = = 

 

1 

1 

Q23. 

Ans 

( )
2 2 2

ˆ ˆ ˆ

ˆ ˆ ˆ2 1 1 2 3 7

1 3 1

1
Areaof parallelogram

2

1 62
2 3 7

2 2

i j k

a b i j k

a b

 = − =− + +

−

= 

= − + + =

1 

1 

Q24. 

Ans 
( ) ( ) ( )

( )

( )   ( )  

( )  ) ( 

( )  ) ( )  )

3/2 5/2 15
5 3 1

2

For increasing / decreasing,put 0

0,1

When 0,1 , 0.So, is increasingwhen 0,1

(Theintervals 0,1 , 0,1 or 0,1 canalsobeconsidered.)

When 1, , 0.So, isdecreasing when 1,

(The

f x x x f x x x

f x

x

i x f x f x

ii x f x f x

= −  = −

 =

 =

  

    

( )interval 1, canalsobeconsidered.)

1 

½ 

½ 
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Q25. 

Ans(a) 

( ) ( )

1 1

Let the required angle between the kite strings be .

.
Then,cos =

ˆ ˆ ˆ ˆ ˆ ˆ3 2 2 2 4 12 3
cos

9 1 4 4 4 16 336 21

12 3
cos orcos

336 21

a b

a b

i j k i j k







 − −

+ + − +
 == = =

+ + + +

   
 =   

  

 1½ 

    ½ 

OR 

Ans(b) 

( )

ˆ ˆ ˆ6 2 3

Requiredunit vectorof magnitude21

ˆ ˆ ˆ6 2 3
21

36 4 9

ˆ ˆ ˆ ˆ ˆ ˆ3 6 2 3 or 18 6 9

BA i j k

i j k

i j k i j k

=− + +

 − + +
=    + + 

= − + + − + +

 1 

    ½ 

    ½ 

SECTION C 

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

Q26. 

Ans 

2

2

15cm

Let' 'bethesideof thetriangle,so 3cm/s

3
Nowareaof anequilateral triangle,

4

3

2

3 15 45 3
3 cm /s

2 2
a

da
a

dt

A a

dA a da

dt dt

dA

dt =

=

=

 = 


 =  =



½ 

1½ 

1 
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Q27. 

Ans 

Corner Point Value of 2Z x y= +  

( )0,0O 0 

( )2,2A 6 

Since feasible region is unbounded. Plot x + 2y > 6 which has common region 

with feasible region, thus Z has no maximum value. 

For 

correct 

graph 

and 

shading 

1½ 

For 

correct 

table 

1 

½ 

Ans 

MS_XII_Mathematics_041_65/1/1_2024-25 Page 11



Ans(a) 

2

2

sin

1 cos

2sin cos
2 2

2cos
2

1
sec tan

2 2 2

tan tan tan
2 2 2

tan
2

x x
dx

x

x x
x

dx
x

x x
x dx dx

x x x
x dx dx

x
x C

+

+

+
=

 
= + 

 

= − +

= +





 

 

1 

½ 

1 

½ 

OR 

Ans(b) 

( )

/4

3

0

/4

4

0

2 2/4

0

2

1 2

0

1

3/2

0

1

5/2

0

cos 2sin2

1

2 cos tan

1 tan sec1

2 tan

Put tan sec

1 1

2

1 1

2

1 2
2

2 5

6

5

dx

x x

dx

x x

x x
dx

x

x t xdx dt

t
I dt

t

t dt
t

t t







=

+
=

=  =

+
 =

 
= + 

 

 
= + 

 

=











½ 

½ 

½ 

1 

½ 
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Q29. 

Ans(a) 

( ) ( ) ( ) ( )

1 2 1 2

Rewriting the lines, we get

ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ2 3 2 and 2 2

ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆLet 2 3 , , 2 , 2 2

Note that the dr'sof given lines are not proportional so, they

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 b i j k

 = − + + − + − = − − + + −

= − + = − − =− + − = + −

 are not parallel lines.

( ) ( )

( ) ( )

2 1 1 2

2 1 1 2

The lines will be skew if they do not intersect each other also.

ˆ ˆ ˆ

ˆ ˆ ˆ ˆ ˆHere 4 , 1 1 2 2 4 3

1 2 2

Consider .

ˆ ˆ ˆ ˆ ˆ4 . 2 4 3 8 0

Hence lines will not intersect. So t

i j k

a a j k b b i j k

a a b b

j k i j k

− = −  = − − = − −

−

− 

= − − − = 

( ) ( )2 1 1 2

1 2

he lines are skew.

.
Shortest Distance

8 8

4 16 9 29

a a b b

b b

− 
=



= =
+ +

½ 

½ + ½ 

½ 

1 

OR 

Ans(b) 

1 

1 

1 

Let the wicket keeper divides the line segment in ratio :1

1.

1

12 2 18 8ˆ ˆ ˆ ˆ6 12
1 1

2

3

Hence, the required ratio is2 : 3

k

kF B
W

k

k k
i j i j

k k

k

+
 =

+

+ +   
 + = +   

+ +   

 =
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Q30. 

Ans(a) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( )

Since 1 2 3 1

1

7

Mean . 0 2 2 4 3 5

1
21 21 3

7

i P X p p p p

p

ii X P X p p p p

p

=  + + + =

 =

= = + + +

 
= = = 

 





   ½ 

    ½ 

    1 

    1 

OR 

Ans(b) 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )

1

2

1 2 1 2

1 1 2 2

LetE :Theapplicant isamale

E :Theapplicant isafemale

:The candidate chosen will have distinction in the written test.

1 2
, , | 0.4, | 0.35

3 3

| |

1 2
0.4 0.35

3 3

11

30

A

P E P E P A E P A E

P A P E P A E P E P A E

= = = =

 = +

=  + 

=

½ 

1 

1 

½ 
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Q31. 

Ans 
For 

correct 

graph:  

1 mark 

½ 

½ 

½ 

½ 

SECTION D 

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

Q32. 

Ans(a) 

( )

( )

1 1

2 2

1

1 1 1

Let sin , sin sin , sin

1 1

cos cos sin sin

2cos cos 2 cos sin
2 2 2 2

cot 2cot
2

sin sin 2cot

differentiatebothsidesw

x A y B A x B y

x y a x y

A B a A B

A B A B A B A B
a

A B
a A B a

x y a

− −

−

− − −

= =  = =

 − + − = −

 + = −

+ − + −       
 =       

       

− 
 =  − = 

 

 − =

2 2

2

2

rt ,

1 1
0

1 1

1

1

x

dy

dxx y

dy y

dx x

− =
− −

−
 =

−

1 

1 

1 

½ 

1½ 

OR 

( )

( )

0

6

0

3

0
2

3

Required Area

2 3

3
2

2

9

ydx

x dx

x

−

−

−

=

= +

 +
=  

  

=




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Ans(b) 

2

2

2 2

2

3

2

2

2

cos log tan
2

1 1
sin sec

2 2
tan

2

1 1 sin
sin

sin sin

cot cos

Also, sin cos

tan

Differetiating wrt ,

sec

sec tan

x a

dx
a

d

a a

dx
a

d

dy
y

d

dy

dx a

x

d y d

dx a dx

a

d y

dx












 

 


 




 

 

 
= + 

 

 
 

 = − +   
 
 

 − 
= − + =   

   

=

=  =

 =

= 

=

2

at
4

2 2

a
 =


=



½ 

½ 

½ 

½ 

1 

1 

1 

Q33. 

Ans ( )

( ) ( ) ( ) ( )

( )  

( ) ( ) ( ) ( )

3 2

2

2 15 36 1

6 5 6 6 2 3

0 2,3 1,5

Now 1 24, 2 29, 3 28, 5 56

Hence, theabsolute maximum value is 56 and the absolute minimum value is 24.

f x x x x

f x x x x x

f x x

f f f f

= − + +

 = − + = − −

 =  = 

= = = =

1 

1 

2 

1 

Q34. 
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Ans(a) 

1 

1 

½ 

½ 

1 

1 

OR 

Ans(b) 
( )

( )

( ) ( ) ( )

( )
( )

2 2 2

2

5 3 6
The given line is and 2,4, 1

1 4 9

Any random point on the line will be given by P 5,4 3, 9 6

Since 7 7 4 7 9 7 7

98 2 1 0 1

Hence, the required point is 4,1, 3

The equation of 

x y z
Q

PQ

P



  

  

  

+ + −
= = = −

−

− − − +

=  − + − + − + =

 − + =  =

− −

4 1 3 2 4 1
line PQis or

6 3 2 6 3 2

x y z x y z+ − + − − +
= = = =

1 

1 

1 

1 

1 

Q35. 

( )

( ) ( ) ( )

( )

1 2
Theequationof given line is

1 2 3

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

dr'sof are 1,2 5,3 1

Here1 1 2 2 5 3 3 1 0

1

1,3,5 is thefoot perpendicular of the point A to the given line.

L

x y z

M

AM

M



  

  

  



− −
= = =

+ +

 − − − 

− + − + − =

 =



( )

( )

( )

et image of point A in the line be , ,

1 6 3
Since M is the mid-point of ,so , , 1,3,5

2 2 2

1,0,7 is the image of A.

1 6 3
Also,Equationof is

0 3 2

A

AA M M

A

x y z
AA

  

  



+ + + 
 = 

 



− − −
 = =

−
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Ans Let x, y and z be the no. of students allocated to Sports, Music 

and Drama clubs respectively.

Here, , 20, 180
2

0, 2 40, 180

Givenequationscanbe writtenas 

1 1 1

where, 1 2 0

1

x
x y z y x y z

x y z x y x y z

AX B

A

= + = + + + =

 − − = − = − + + =

=

− −

= −

1

0

, 40 ,

1 1 180

4 0 exists.

x

B X y

z

A A−

     
     

= − =
     
          

= −  

1

1

2 0 2

1 2 1

3 2 1

2 0 2
1 1

1 2 1
4

3 2 1

2 0 2 0 90
1

1 2 1 40 65
4

3 2 1 180 25

90, 65, 25

Number of students allocated in sports, music and drama 

adjA

A adjA
A

X A B

x y z

−

−

− − 
 

= − −
 
 − − 

 
 

=  = −
 
 − 

=

     
     

= − − =
     
     −     

 = = =

are 

90 , 65 and 25 respectively .

1½ 

½ 

½ 

1 

½ 

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 3 300

300 2
3

1
300 2 300 2

3 3

1
300 4

3

For criticalpoints,put 0 75

4
Also, 0 . So, ismaximumat 75

3

75
Also,maximumarea is 300 150 3750m

3

OR

1
300 2 300 2

3 3

i x y

x
ii A xy x

x
iii a A x x x

dA
x

dx

dA
x

dx

d A
A x

dx

A

x
iii b A x x x

dA

+ =

= = −

= − = −

 = −

=  =

=−  =

= − =

= − = −

 ( )
1

300 4
3

For criticalpoints,put 0 75

As changes its sign from positive to negative as x passes through

  =75 from left to right,whichmeans = 75 is the point of maximum.

75
Also,maximumarea is 3

3

x
dx

dA
x

dx

dA

dx

x x

A

= −

=  =

= ( ) 200 150 3750m− =

.

Note :  Full credit to be given if thestudent takes equation as 

2x 2y 300 or 2x 4y 300 or 4x 4

Thesolutions of sub-parts will differ andmarks may be given accordin

y 300 or 4x 3y 300

gly

+ = + = + = + =

1 

1 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 
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Q37. 

 

 

Ans ( )

( )

( ) ( )

( ) ( )

( ) ( ) ( ) ( ) ( ) ( )

4

5

1 3

2

and

OR

Requiredpairs tobeadded tomaketherelation asanequivalencerelationare:

1,1 , 2,2 , 3,3 , 2,1 , 3,1 and 2,3

i R

ii R

iii a R R

iii b R

 

 

1 

1 
 

1+1 

 

 

2 
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Q38. 
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Ans 

( ) ( ) ( )

( ) ( )

1

2

3

1 2 3

1 2

:customer avails loan on fixed rate

:customer avails loan on floating rate 

:customer avails loan on variable rate

A:the person defaults on the loan

1 2 7
P ,P ,P

10 10 10

5 3
P | ,P | ,P |

100 100

E

E

E

E E E

A E A E A E

= = =

= = ( )

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

( ) ( )
( ) ( )

( ) ( ) ( ) ( ) ( ) ( )

3

1 1 2 2 3 3

3 3

3

1 1 2 2 3 3

1

100

P P .P | P .P | P .P |

1 5 2 3 7 1

10 100 10 100 10 100

18 9
or

1000 500

P .P |
P |

P .P | P .P | P .P |

7 1

10 100
18

1000

7

18

i A E A E E A E E A E

E A E
ii E A

E A E E A E E A E

=

= + +

=  +  + 

=

=
+ +



=

=

1 

1 

1 

1 
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