
SOLUTIONS 

SENIOR SECONDARY SCHOOL EXAMINATION 2024-25 

MATHEMATICS (Code–041) 

[ Paper Code: 65/4/2] 

Q. No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION - A 

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

Q1. 

A1. 1 

Q2. 

A2. 1 

Q3. 

A3. 1 

Q4. 

A4. 1 
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Q5. 

A5. 1 

Q6. 

A6. 

1 

Q7. 

A7. 1 

Q8. 

A8. 1 
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   Q9. 

A9. 
1 

  Q10. 

A10. 
1 

Q11. 

Q11. 
1 

Q12. 

A12. 1 
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Q13. 

A13. 1 

Q14. 

A14. 1 

Q15. 

A15. 
1 

Q16. 

A16. 1 

Q17. 

A17. 1 
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Q18. 

A18. 1 

Q19. 

A19. 1 

Q20. 

A20. 

1 
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SECTION B 

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

Q21. 

A21. 5
For uniquesolution, 0

7 5

25 25
25 7 0 or

7 7

k

k k R

−


−

 
− +    − 

 

1 

1 

Q22. 

A22.(a) 

( )

1

1

2

1 1

1

Put tan tan

Nowsin
1

tan
sin sin sin

sec

tan

x x

x

x

x

 








−

−

− −

−

=  =

 
 

+ 

 
= = 

 

= =

     ½ 

    1 

    ½ 

OR 

A22.(b) 

 

Here 1 1 1

0 1 1 1 2

Hence,domainis 1,2

x

x x

x

−  − 

  −    



    1 

     1 

Q23. 

A23. 

½ 

½ 

½ 

3

2

0

3

2 1

0

1

2
2 9

3

4 9
9 sin

3 2 2 3

4 9
0 sin 1 0

3 2

3

A x dx

x x
x



−

−

=  −

  
= − +   

  

  
= + −  

  

=


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Q24. 

A24.(a) ( ) ( )

( )

22 3 4

Now 2 4 8 4 16

For tobeanincreasingfunction, 0

8 0 8

Least valueof doesnot exist.

f x x ax f x x a

x a x a a

f f x

a a

a

= − +  = −

   −  −  −

 

 −   



    ½ 

    1 

    ½ 

OR 

A24.(b) 

( ) ( )

( )

2

2 2

2

2

1 1 1
1

1
Now 0forall 1

0 isan increasingfunction.

x
f x x f x

x x x

x
x

x

f x f

−
= +  = − =

−
 

  

    1 

    ½ 

    ½ 

Q25. 

A25. 
( )

( )

( ) ( )

( )

( )

( )

3 2

2

22

2

8
12 18 5

3

8 24 18

2 4 12 9 2 2 3

Forcriticalpoints, Put 0

3
2 2 3 0

2

3
since doesnot change thesign ascrosses fromleft to right,

2

hasnolocalmaxima or localminima.

f x x x x

f x x x

x x x

f x

x x

f x x

f

= − + +

 = − +

= − + = −

=

 − =  =

 =

    ½ 

    ½ 

    ½ 

    ½ 
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SECTION C 

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

Q26. 

A26.(a) 

( ) ( )

Let denote therandom variablewhich counts thenumberof boys.

0,1,2,3

1
Boy Girl

2

Required ProbabilityDistribution

X

X

P P

=

= =

X 0 1 2 3 

( )P X 3
1 1

2 8

 
= 

 

2
1 1 3

3
2 2 8

  
=  

  

2
1 1 3

3
2 2 8

   
=   

   

3
1 1

2 8

 
= 

 

  ½ 

    ½ 

 2 

OR 

A26.(b) Possiblevaluesof are 2,0,2X −

X 2− 0 2 

( )P X
1

4

2 1

4 2
=

1

4

( )
1 1 1

Mean 2 0 2 0
4 2 4

XP X
     

= =− + + =     
     



    ½ 

    1½   

    1 

Q27. 
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A27(a). ( ) ( )

( ) ( )

( )

1 2 1 2

1 2

1 2

log 0, 1

Let , such that

log log

isone-one.

Let log

thereexists forall

isonto.

isa bijection.

a

a a

y

a

f x x a a

x x R f x f x

x x

x x f

f x y x y a x

y R x R

f

f

+

+

=  

 =

 =

 = 

=  =  =

  



  1½ 

  1½ 

OR 

A27(b). ( ) ( ) ( ) 

( )

( )    

1,5 , 2,4

isnot a functionas3 donot haveanimageinco-domain.

Domainof 1,2 ,Rangeof 4,5

i R

ii R A

iii R R

=



= =

    1 

    1 

1 

Q28. 

A28. 

2 2

2

cos

1 cos sin

cos sin
2 2

2cos 2sin cos
2 2 2

cos sin
2 2

2cos
2

1
1 tan

2 2

1
2logcos

2 2

x
I dx

x x

x x

dx
x x x

x x

dx
x

x
dx

x
x C

=
+ +

−
=

+

−
=

 
= − 

 

 
= + + 

 









     1 

     ½ 

    ½ 

    1    
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Q29. 

A29.(a) 

( ) ( )

( ) ( )

( )
( )
( )

Let :Thedieshowsa numbergreater than3

and :Thereisat least one tail

3 1
P 4, 5, 6

12 4

1 6 3
, 1, 2, 3, 4, 5, 6

4 12 4

P 1 4 1
|

3 4 3

A

B

B A P T T T

P B P HT T T T T T T

B A
P A B

P B

= = =

= = + =

= = =

    1 

    1 

    1 

OR 

A29.(b) 
( ) ( )

( )

( ) ( ) ( )

( ) .

11 1 1 3 1 1
1 2 3 2 3 4

30 15 10 10 15 10

Given . 3.2

24 36 96

2

1 1 1

11 19
1

30 30

i E X X P X

X P X

ii P X P X

  





=

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

=

 + =

 =

 = − =

= − =





     1 

     1 

    ½ 

   ½  

Q30. 
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A30. 

( )

( )

1

1

2

2

1 2 3
:

2 3 4

Anypoint on is 2 1,3 2,4 3

4 1 0
:

5 2 1

Anypoint on is 5 4,2 1,

for point of intersection,

2 1 5 4,3 2 2 1

solving, 1

x y z
l

l

x y z
l

l



  



  

   

 

− − −
= = =

+ + +

− − −
= = =

+ +

+ = + + = +

= =−

( )

( ) ( )

( ) ( ) ( )
2 2 2

since, 1satisfy4 3

Point of intersectionis 1, 1, 1

Now distanceof 1, 5, 10 from 1, 1, 1 is:

1 1 1 5 1 10 97 units

   = =− + =

 − − −

− − − − − −

− + + − + + − + =

1 

1 

½ 

½ 

Q31. 

A31. 

Corner Point Value of 3 5Z x y= +  

( )0,8A 40 

( )1,5B 28 

( )2,4C 26 

( )10,0D 30 

3 5 26x y+  has no common region with the feasible region.

min 26Z =

For 

correct 

graph 

and 

shade 

1½ 

For 

correct 

table 

1 

½ 
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SECTION D 

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

Q32. 

A32. 
( ) ( )

( )

( ) ( )

2

2

2

1
4 4 cm/day

2

For maximumheight, 0 4days

as 0,numberof days 4

1
Now,Maximumheight 4 16 16 8cm

2

dy
i y x x x

dx

dy
ii x

dx

d y

dx

y

= −  = −

=  =

 =

= = − =

  2 

2 

1 

Q33. 

A33. 
( ) ( )

( )

( )

1 1

1

1 1

1 1

1 1
Consider . . 1.

1
and areinverseof each other.

1

1
3

3

kA A k A A I I
k k

kA A
k

kA A
k

A A

− −

−

− −

− −

 
= = = 

 



 =

 =

1Here, 4 0 exists.

3 1 1

1 3 1

1 1 3

A A

adjA

−=  

− 
 

=
 
 − 

1 

1 

2 
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( )

1

1

3 1 1
1 1

. 1 3 1
4

1 1 3

3 1 1
1

3 1 3 1
12

1 1 3

A adjA
A

A

−

−

− 
 

 = =
 
 − 

− 
  =
 
 − 

½ 

½ 

Q34. 

A34.(a) /4

4 4

0

4

/4 2

4

0

2 2

1

2

0

1
1

0

sin cos

cos sin

dividingnumeratoranddenominator bycos ,

tan sec

1 tan

Put tan 2tan sec

when 0, 0;when , 1
4

1

2 1

1
tan

2

8

x x
I dx

x x

x

x x
I dx

x

x t x xdx dt

x t x t

dt
I

t

t









−

=
+

=
+

=  =

= = = =

 =
+

 =  

=







1  

1 

1½ 

1 

½ 

OR 

A34.(b) Due to printing error, the given function is not integrable. 

So full marks may be given for every attempt. 

5 
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Q35. 

A35.(a) Let ABCD be the parallelogram with diagonals andAB a BD b= = . 

( ) ( )
1 1

and
2 2

AB a b AD a b = − = +

( ) ( )

Area of

1 1

2 2

ABCD

AB AD

a b a b

= 

= −  +

1

4
a a a b b a b b=  +  −  − 

( )

( )

1
0

4

1
2

4

1

2

a b a b a a

a b

a b

=  +   =

= 

= 

ˆ ˆˆ ˆ ˆ ˆGiven 2 , 3

1
Area of parallelogram

2

ˆˆ ˆ

ˆˆ ˆNow 2 1 1 2 3 7

1 3 1

62

1
Area of parallelogram 62

2

a i j k b i j k

a b

i j k

a b i j k

a b

= − + = + −

= 

 = − =− + +

−

 =

=

     ½ 

    ½ 

    ½ 

    ½ 

2 

½ 

½

OR 
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A35.(b 

( ) ( )

( ) ( )

1 2

1 2

1 2

8 19 10
Given linesare

3 16 7

ˆ ˆˆ ˆ ˆ ˆand 15 29 5 3 8 5

ˆ ˆˆ ˆ ˆ ˆThefirst linein vector formis 8 19 10 3 16 7

ˆ ˆˆ ˆ ˆ ˆ8 19 10 , 15 29 5

ˆ ˆˆ ˆ ˆ ˆ3 16 7 , 3 8 5

ˆˆ ˆ

x y z

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

i j k

b b





− + −
= =

−

= + + + + −

= − + + − +

= − + = + +

= − + = + −

 = ˆˆ ˆ3 16 7 24 36 72

3 8 5

i j k− = + +

−

( )

( ) ( ) ( ) ( )

Equationof linepassing through 1,2, 4 andparallel to is

ˆ ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ2 4 24 36 72 or 2 4 2 3 6

1 2 4 1 2 4
Cartesian formof lineis or

24 36 72 2 3 6

b

r i j k t i j k r i j k t i j k

x y z x y z

 −

= + − + + + = + − + + +

− − + − − +
= = = =

1 

1 

1 

1 

1 

SECTION E 

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

Q36. 
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A36. 

( ) ( )

( ) ( )

( ) ( )

1

2

1 2

1 2

1 2

Let : Student hasa misconception

:Student doesnot have misconception

A: Student answer Bijoy

40 60
P ,P

100 100

80 10
| , |

100 100

20 90
| , |

100 100

E

E

E E

P A E P A E

P A E P A E

 = =

= =

= =
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( ) ( )

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

( )( ) ( )
( ) ( )

( )

( )( ) ( )
( ) ( )

( )

2

1 1 2 2

1 1

1

2 2

2

10 1
| or

100 10

P | P |

40 80 60 10

100 100 100 100

38
0.38

100

P |
|

40 80
16100 100

38 19

100

P |
|

60 10
3100 100

38 19

100

i P A E

ii P A E P A E E P A E

E P A E
iii a P E A

P A

E P A E
iii b P E A

P A

=

= +

=  + 

= =

=


= =

=


= =

, 

1 

1 

2 

2 

Q37. 
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A37. 

( )

( ) ( )

1 2

1 2

1 2

1

2 1 3 1 3 2
: ; :

3 2 4 2 1 3

isnot parallel to

Equationsof lineparallel to and passing through 1, 2, 3 is

1 2 3
o

3 2 4

x y z x y z
l l

i

lasdrsarenot proportional,hence .l

ii l

x y z

− + − − − +
= = = =

− −

Drsof l are<3,− 2,4 , dr'sof l are  <2,1,− 3 

− −

− + +
= =

−
( ) ( )ˆ ˆˆ ˆ ˆ ˆr 2 3 3 2 4r i j k i j k= − − + − +

( )( )

( ) ( )
( )( )

1 2 1 2

1 2

1 2

1 2

Thepathwayisperpendicular to and . It isparallel to

ˆˆ ˆ

ˆˆ ˆ3 2 4 2 17 7

2 1 3

ˆ ˆˆ ˆ ˆ ˆEquationof pathwayis 3 2 2 17 7

ˆ ˆˆ ˆ ˆ ˆ2 3 , 3 2

ˆˆ ˆ3 2 4 , 2

iii a l l b b

i j k

b b b i j k

r i j k i j k

iii b a i j k a i j k

b i j k b



 

=  = − = + +

−

 = + + + + +

= − + = + −

= − + =

( ) ( )

( ) ( )

2 1 1 2

1 2

ˆˆ ˆ 3

.

ˆ ˆˆ ˆ ˆ ˆ4 5 . 2 17 7

4 289 49

31

342

i j k

a a b b
d

b b

i j k i j k

+ −

− 
=



− + − + +
=

+ +

=

1 

1 

1 

1 

1 

1 
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Q38. 

A38. 
( ) ( )

( )

( ) ( )

( )

0.03

1

25

25

25

log 25 ...

When 0, 85

log60

Usingin equation ,log 25 log60 ...

When 0.03,log 25 0.03 log60

25
log 0.03

60

25 60.

When 40,

15

60

t

dT
i k T

dt

dT
k dt

T

dT
k dt

T

T kt C a

t T

C

a T kt b

ii k T t

T
t

T e

T t t

e

−

=− −

 =−
−

 =−
−

 − =− +

= =

 =

− =− +

= − =− +

−
 =−

 − =

= =

 =

 

1

1

0.03

0.03

1

1

1
0.03 log4

4

log4 1.3863
46.21m

0.03 0.03

t

te t

t

−

− = − =−

 = = =

½ 

1 

½ 

     1 

     ½ 

    ½ 
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