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MARKING SCHEME 

MATHEMATICS (Subject Code–041) 

(PAPER CODE: 65/C/1) 

 

Q. No.         EXPECTED OUTCOMES/VALUE POINTS Marks 

 SECTION A  

Questions no. 1 to 18 are multiple choice questions (MCQs) and questions 

number 19 and 20 are Assertion-Reason based 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.  

 

 

Sol. 
 

1 
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9.  

 

 

Sol. 
 

1 

10. 

 

 

Sol. 
 

1 

11.  

 

 

Sol. 
 

1 

12.  

 

 

Sol. 

 

1 

13.  

 

 

 

 

Sol. 
 

1 

14.  
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Sol. 

 

1 

15.  

 

 

Sol. 

 

1 

16.  

 

 

Sol. 
 

1 

17.  

 

 

Sol. 

 

1 
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18.  

 

 

Sol. 
 

1 

 

 

 

 

19.  

 

 

Sol. 
 

1 
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20.  

 

 

Sol. 

 

1 

 SECTION B  

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

each.  

 

21.  

 

 

Sol. ( )

( )

( ) ( )

( )

( )

( ) ( )

( ) ( )

. . . 0

0or 0or

as 0 0or ... 1

Again, 0

0or 0or || .

as 0 0or || ... 2

from 1 and 2 , ( can't be paralleland perpen

a b a c a b c

a b c a b c

a b c a b c

a b a c a b c

a b c a b c

a b c a b c

b c a

=  − =

 = − = ⊥ −

  − = ⊥ −

 =    − =

 = − = −

  − = −

= ( )dicular to simultaneously.)b c−
 

 

 

1 

 

 

 

½ 

 

½ 

 

22(a). 
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Sol. 

1 1

1

2

1 1

sin
cos 2

tan tan
1 sin

1 cos
2

2sin cos
4 2 4 2

tan

2sin
4 2

tan cot tan tan
4 2 2 4 2

4 2

x
x

x
x

x x

x

x x

x





 



  



− −

−

− −

  
−  

    = 
−     − −  

  

    
− −    

    =
  −  
  

       
= − = − −       

       

= +
 

 

½ 

 

 

 

½ 

 

 

 

½ 

 

½ 

                                                             OR  

22(b).  

 

 

Sol. 

( ) ( )

For not one-one:

1.1,1.2 (domain)

now,1.1 1.2but 1.1 1.2 1 is not one-one.

R

f f f



 = = 

 

 

For not onto :

1 1
Let (co-domain) ,but is not possible for in domain.

2 2

so, f is not onto.

R x x =  

 

 

1 

 

 

 

1 

23.  

 

 

Sol. ( ) ( ) ( )

( )
2 2

2 2

As iscontinuousat 2 lim lim 2

lim 3 lim 2 2

6

x x

x x

f x f x f x f

x x k

k

+ −

+ −

→ →

→ →

=  = =

= + =

 =

 

 

 

1 

1 
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24.  

 

 

Sol. 

( ) ( )( )

( )

( )

( ) ( )

' 3 2

'

'

4 12 8 4 1 2

0gives 0,1,2

for strictlyincreasing, 0

0,1 2,

f x x x x x x x

f x x

f x

x

= − + = − −

= =



 

 

 

1 

 

 

1 

 

25(a). 

 

 

Sol. 

 
 
 
 
 
 

( ) ( )

( )

( )

2 2

22 2

0 0

2 . . . 0

49 576 625 2 . . . 0

. . . 625

a b c a b c

a b c a b b c c a

a b b c c a

a b b c c a

+ + =  + + =

 + + + + + =

 + + + + + =

 + + =−

 

 
 
1 

 

 

1 

 OR  

25(b).  

 

 

Sol. 

( ) ( ) ( )

2 2 2

2 2 2

2 2 2

d.c.arecos ,cos ,cos

cos cos cos 1

1 sin 1 sin 1 sin 1

sin sin sin 2

  

  

  

  

+ + =

 − + − + − =

 + + =

 

 

 

1 

1 

 

 SECTION C 

This section comprises of Short Answer (SA) type questions of 3 marks 

each.  
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26(a).  

 

 

Sol. 

( )

( ) ( )

2

4 4

0

0 0

2

4 40

sin cos
... 1

sin cos

using

sin cos
2 2 2

sin cos
2 2

a a

x x x
I dx

x x

f x dx f a x dx

x x x

I dx

x x



   

 

=
+

= −

     
− − −     

     =
   

− + −   
   



 



 

( )

( ) ( )

( )

2

4 4

0

2 4

4 4 4 4

0 0

24
4

2
2

0

1

2

2

0

2

cos sin
2

... 2
cos sin

adding 1 and 2

sin cos sin cos
2

2 sin cos sin cos

tan sec
( dividing bycos )

2 tan 1

1
Putting tan gives

4 1

16

x x x

I dx
x x

x x x x
I dx dx

x x x x

x x
I dx x

x

x t I dt
t

I



 














 
− 

  =
+

= =
+ +

 =
+

= =
+

 =



 





 

 

 

 

 

 

 

½ 

 

 

 

½ 

 

 

 

 

 

 

1 

 

 

½ 

 

½ 

 

 OR  

26(b).  
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Sol. 

( )

( ) ( ) ( ) ( )

( )

 

3

1

2 3

1 2

2 3

1 2

32 2

1 2

1 2

1 2 1 2

1 2 3

3

1 2 3

I x x dx

x x dx x x dx

dx x dx

x x x

= − + −

= − − − + − + −      

= + −

 = + − 

= + =



 

   

 

 

 
1 

 

½ 

 

½ 

1 

27(a). 

 

 

Sol. ( )

( )

2 2

2

3

2

2

3

2

2

2

... 1

Put .e.

Equation 1 gives
1

1

1

1
log log log

2

putting andsimplifying gives

log
2

now, 0, 1gives 1

requiredsolution

dy xy

dx x y

y dy dv
v i y vx v x

x dx dx

dv v
v x

dx v

dv v
x

dx v

v dx
dv

v x

v x c
v

y
v

x

x c

y y

x y c

=
+

= =  = +

+ =
+

 =−
+

+
 =−

−
 + =− +

=

− =

= = =

 

2

2
is : log

2

x
y

y
=

 

 

 
½ 

 

 

 

 

 

1 

 

½ 

 

 

 
½ 

 

 

½ 

                                                               OR  
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27(b).  

 

 

Sol. 

( )

( )

( )

( )

2

22 2

2

21

2

2

2 1

2 1

Given diff.eqn.can be written as

2 1
.

1 1

I.F. 1

1
solution is given by: . 1

1

. 1 tan

Now 1, 0gives
4

Reqiredsolution : . 1 tan
4

x
dx

x

dy x
y

dx x x

e x

y x dx
x

y x x C

x y C

y x x





+

−

−

+ =
+ +


= = +

+ =
+

 + = +

= = =−

+ = −



 

 

½ 

 
½ 

 

½ 

 

½ 

 

½ 

 

½ 

 

28(a). 

 

 

Sol. 

( ) ( ) ( ) ( )

( )
( ) ( )

( ) ( ) ( ) ( )

1 2

1 2 1 2

2 2

2

1 1 2 2

Let :event of choosing bag , :event of choosing bag ,

:red ball is found

1 3 5
here, ; | , |

2 5 9

|
|

| |

5 1
259 2

3 1 5 1 52

5 2 9 2

E A E B

A

P E P E P A E P A E

P E P A E
P E A

P E P A E P E P A E

= = = =

=
+



= =

 + 

 

½ 

 

 

1 

 

 

 

 

1+ ½ 

                                                              OR  
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28(b). 

 

 

Sol. 

( ) ( )

( )

( )

( )

Let be the random variable representing the number of persons whospeak truth.

can takes the values0,1and 2.

20 30
speaking truth , not speaking truth

50 50

30 29 87
0

50 49 245

20 30 120
1 2

50 49 245

20 19 38
2

50 49 245

X

X

P P

P X

P X

P X

= =

= =  =

= =   =

= =  =
 

Probability Distribution Tableisgiven by:
 

X  0 1 2 

( )P X
 

87

245  

120

245  

38

245  

 

 

½ 

½ 

 

 

 

1½ 

 

 

 

 

 

½ 

 

29.  

 

 

Sol. 

2

2

2 2 2

cos

3 3sin cos

cos

sin 3sin 2

Put sin cos

3 2 3 1

2 2

I d

d

t d dt

dt dt
I

t t
t




 




 

  

=
− −

=
− +

=  =

= =
− +    

− −   
   





 

 

    

2

2

3
log 3 2

2

3
log sin sin 3sin 2

2

t t t C

C  

 
= − + − + + 

 

 
= − + − + + 

 

  

 

 
½ 

 
½ 

 

½ 

 

 

 

1 

 

½ 
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30. 

 

 

Sol. 

 

Corner Point 3 8z x y= +
 

11
0,

2
A
 
 
   

44 

 

1
2,

2
B
 
 
   

10 

8
,0

3
C
 
 
   

8 

 

min

since3 8 8do not haveany point in common with the feasible region,

8
8when , 0

3

x y

z x y

+ 

= = =
   

Correct 

graph 

1 mark 

 

 

 

 

 

 

 

 

 

 

 

 

 
1½ 

 

 

 

 

 

 

½ 

31. 
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Sol. 

( )

( ) ( )

( )

( )

( ) ( ) ( )

2

2 2

2
2

2 2

2 2

2 2

1

2 1

4

2 1 2 1
Let , where

44

2 1
Put

4 4

2 1 4

1 7
,

4 4

2 1 1 7 1 7

4 4 4 4 4 4 4

1 1 7 1

4 4 4

1 7
tan

4 8 2

x
I dx

x x

x y
x y

y yx x

y A B

y y y y

y A y By

A B

y

y y y y x x

I dx dx
x x

x
C

x

−

+
=

+

+ +
= =

++

+
= +

+ +

 + = + +

 = =

+
 = + = +

+ + +

 = +
+

 
=− + + 

 



 

 

 

 

 

½ 

 

 

 

 

1 

 

 

½ 

 
½ 

 

½ 

 

 SECTION D 

This section comprises of Long Answer (LA) type questions of 5 marks 

each.  

 

32. 
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Sol. ( ) ( ) ( ) 1

11 12 13

21 22 23

31 32 33

3 2 4 1 1 5 5 0 exists.

2, 1, 3

1, 2, 1

5, 5, 5

2 1 5

1 2 5

3 1 5

A A

A A A

A A A

A A A

adjA

−= − − + =−  

= − = − =

=− = =−

= =− =−

− − 
 

= − −
 
 − −   

1

2 1 5
1 1

1 2 5
5

3 1 5

A adjA
A

−

− − 
 

= =− − −
 
 − −   

1

2000

Given systemof equationscan be written as , where 2500

900

2 1 5 2000 2000 400
1 1

1 2 5 2500 1500 300
5 5

3 1 5 900 1000 200

400, 300and 200

AX B B

X A B

x y z

−

 
 

= =
 
  

=

− − −       
       

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

 = = =  

1 

 

 

 

 
1 ½ 

 

 

1 

 

 

 

 

 

½ 

 
½ 

 

½ 

33(a).  
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Sol. 

( ) ( )

( ) ( )

( )

( )

( )

( ) ( )

1 3 5
line1: ...(1)

3 5 7

2 4 6
line 2 : ...(2)

1 3 5

General pointson 1 and 2 are

3 1,5 3,7 5 and 2,3 4,5 6

for the lines to intersect,

3 1 2 ... 3

5 3 3 4 ... 4

7 5 5 6 ... 5

1 3
solving 3 and 4 gives and

2 2

c

x y z

x y z





     

 

 

 

 

+ + +
= = =

− − −
= = =

− − − + + +

− = +

− = +

− = +

= = −

( )learly these valuesof and satisfies 5

given lines intersect.

1 1 3
Point of intersection is , ,

2 2 2

 



 
− − 

   

 

 

 

 

 

1 

 

 
1 

 

 

1 

 
1 

 

1 

 

 

 

 OR  

33(b). 
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Sol. 

( ) ( )

( ) ( )

1 1

2 2

2 1

1 2

1 2

1 1 0 1 2 2
Given linesare and

2 3 1 5 1 0

In vector form, linesare

ˆˆ ˆ ˆ ˆ2 3 and

ˆˆ ˆ ˆ ˆ2 2 5

ˆˆ ˆnow, 2 3 2

ˆˆ ˆ

ˆˆ ˆ2 3 1 5 13

5 1 0

195

S.D.

x y z x y z

r i j i j k a b

r i j k i j a b

a a i j k

i j k

b b i j k

b b

 

 

− + − + − −
= = = =

= − + + + = +

= − + + + + = +

− =− + +

 = =− + −

 =

( ) ( )2 1 1 2

1 2

.

2 15 26 9

195 195

a a b b

b b

− 
=



+ −
= =

 

1 

 

 

 

1 

 
½ 

 

 

1 

 

½ 

 

 

 

 

1 

 

 

34.  

 

 

Sol. 

 

Correct 

figure 

1 mark 
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( ) ( )

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

30 30 9 2

8 82 9

3 3

9 2
30 30

2 2 2 2

8 82 9

3 3

solving thegiven equations, the verticesof triangleare

8 35
2,0 , 30,21 and ,

3 3

3 5
ar 2 9 9 2

4 2

3 1 1 5
2 9 9 2

8 2 2 4

441 1225 2
294

2 18

A B C

ABC x dx x dx x dx x dx

x x x x

−
−

− −

 
− − 
 

= − − − + − − −

  = − − − + − − −    

= − + −

   

45 343

9 3
=

 

 

3 

 

 

 

 

1 

35(a). 

 

 

Sol. We have  3( , :S a b a b=   where , .a b R  

 (i) Reflexive: we observe that, 
3

1 1

2 2

 
  
 

 is not true. 

  
1 1

, .
2 2

S
 

 
 

 So, S is not reflexive. 

 (ii) Symmetric: We observe that 31 3  but 33 1  i.e., (1, 3) S but (3, 1) S. 

So, S is not symmetric. 

 (iii) Transitive: We observe that, 310 3 and 33 2  but 310 2 . 

 i.e., (10, 3)  S and (3, 2)  S but (10, 2)  S. 

 So, S is not transitive. 

  S is neither reflexive nor symmetric, not transitive. 

 

 

 

1 ½ 

 

 

1 ½ 

 

 

 

2 

 
OR 
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35(b). 

 

 

 

Sol. 

( ) 

( )

( )

( )

, :both and areeither odd or even

for reflexive :Let

clearly both and areeither odd or even

, is reflexive.

for symmetric :Let , .Let ,

both and areeither odd or even

both and areeither odd or even

so, , b

R a b a b

a A

a a

a a R R

a b A a b R

a b

b a

a R

=



  

 





 ( ), is symmetric.b a R R  

 

( ) ( )

( ) ( ) ( )

   

for transitive :Let , , .Let , , ,

both and areeither odd or even &both and areeither odd or even

both and areeither odd or even

so, , b , , a,c is transitive.

equivalenceclassof 1 1,3,5,7

a b c A a b R b c R

a b b c

a c

a R b c R R R

  





    

=

 

 

 

 

1 

 

 

 

 

1 

 

 

 

2 

 

 

1 

 SECTION E 

This section comprises of 3 case-study based questions of 4 marks each. 
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36.  

 

 

Sol. 

( ) ( )

( )

( )

ageof selectedstudent is a composite number

6 3
ageis14,15or16

10 5

can be14,15,16,17,19

i P

P

ii X

= = =  

 

 

 

1 

 

1 
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( )( )iii a  

X  14 15 16 17 19 

( )P X  1

10
 

2

10
 

3

10
 

2

10
 

2

10
 

( )mean .

1 2 3 2 2
14 15 16 17 19 16.4 years

10 10 10 10 10

X P X=

         
= + + + + =         

         


 

                                                                  OR 

( )( )  

 

 

( )
( )

( )

:getting Prime number 17,19

:ageisgreater than15 years = 16,17,19

17,19

2
|

3

iii b A

B

A B

P A B
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( )

( )

( )( )

2 2

2 2

2 2

2

2

2 3 3

2

2

2.5

250
Capacity = area×depth 250

(cost) 500 4000

250 125000
500 4000 4000

125000
8000

5
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2

2 250000
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 
 = + = + 
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=− +
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− 
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 

 
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2

is minimum when 2.5

125000 5
Minimumcost 4000 .75,000

5 2

2
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5
wealready havefound above that when 0

2

5 5
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2 2

5
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Byfirst derivative test, thereis a minimumat
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38. 

 

 

Sol.   (i) 

 

    

         (ii) 

 

( ) ( )( )

( )

( )

( ) ( )

( )

( ) ( ) ( )

2

3
2

8 15 3 5

0 3,5are thecriticalpoints.

Now 2 8

3 0and 5 0

so,mimimum valueof is at 5.

5 56
min.value 5 4 5 15 5 2

3 3

l

l
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ll ll
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