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MARKING SCHEME – 65/5/1 

Q.No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION-A 

(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each) 

 

1. 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (D) neither injective nor surjective 1 

 

2. 

 

 

 

 

Ans (A) 0 1 

 

3. 

 

 

 

 

 

 

 

 

 

Ans (D) 2 2  1 

4. 

 

 

Ans (D) 4  1 
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5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (A) 1−  1 

 

6. 

  

 

 

 

 

 

 

 

 

 

Ans 
(C) 

1 0

0 1

 
 
 

 1 

 

7. 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (A) 1−  1 

 

8. 

  

 

 

 

 

 

Ans (C) 
2sin x2cosx e−  1 

 

9. 

  

 

 

 

 

 

Ans (A) 2 1 
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10. 

  

 

 

 

 

 

 

Ans (A) 60− units/sec 1 

 

11. 

  

 

 

 

 

 

 

 

 

Ans 
(B)

1
c

log x
− +  1 

 

12. 

  

 

 

 

 

 

 

 

 

 

Ans (D) 0 1 

 

13. 

  

 

 

 

 

 

 

 

Ans 
(D) 

4

3
 1 

 

14. 

  

 

 

 

 

 

 

Ans (A) 4  1 
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15. 

Ans 
(D) 

5p 3q

8

+
1 

16. 

Ans 
(B) 

3

4


1 

17. 

Ans 
(D) 

x 1 y 3 z 2

1 1 2

− + −
= = 1 

18. 

Ans (D) ( ) ( )P A P B= 1 
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(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each) 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19. 

  

 

 

 

 

 

 

Ans (C) Assertion (A) is true, but Reason (R) is false 1 

 

20. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Ans (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 

explanation of the Assertion (A) 
1 

SECTION-B 

(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each) 

 

21. 
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Ans 
       1 3

k tan 2cos sin
2 3

−
  

=  
 

   
3

k tan
3 2

 
= 

 

   
3

k 3
2

=  
1

k
2

 =  

22. 

Ans 
(a)  ( )   ( )

x 0 x 0

1
limf x lim x.sin 0 Finite value in 1,1  = 0 = f 0

x→ →
= =  −

 f is a continuous function. 

Or 

(b) 
( )

x 5 x 5

x 5x 5 0
LHD lim lim 1

x 5 x 5− −→ →

− −− −
= = = −

− −

      
( )

x 5 x 5

x 5x 5 0
RHD lim lim 1

x 5 x 5+ +→ →

−− −
= = =

− −

      LHD RHD, f   is not differentiable at x 5=   

23. 

Ans Let C 2 r=  , be the circumference of the circle, 

( )2
d r dr 1

2 cm / sec
dt dt r


=  =



dC dr 2 2
2

dt dt r 5
=  = = cm/sec at r 5cm=  

1
2

1

1
2

1 1
2 2
+

11
2

1
2

1

1
2

1
2

1
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24. 

  

 

 

 

 

 

 

 

Ans (a) 
3 logsinx 3

cos x e dx cos x sin x dx=   , Assuming cosx t and sinx dx  dt= = −  

                                  
3

t dt= −  

                                  

4 4t cos x
C C

4 4
= − + = − +  

Or 

(b) 
( )

22 2

1 1
dx dx

5 4x x 3 x 2
=

+ − − −
   

                                 
1 1 x

log C
6 5 x

+
= +

−
 

 

  

 

 

25. 

  

 

 

 

Ans (a) 2 2 2 2
cos cos cos 1 3 1 =  =  =  + + =  =l l l l l , l 1

3
 =  

Direction cosines of the line are 
1 1 1

, ,
3 3 3

   the direction ratios are 1,1,1  

 Vector equation of the line is: ( )ˆ ˆ ˆ ˆˆ ˆr 2i 3j 5k i j k= + − +  + +  

 

 

 

 

 

 

SECTION-C 

(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each) 

 

26. 

  

 

 

 

 

 

 

 

 

 

Ans (a) Taking ‘log’ on both sides of ( ) ( )
y x

cosx cosy= , we get 

 
      ylogcosx xlogcosy=  

 

1
2

1

1
2

1

1

1
2

1

1

1
2
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 ( ) ( )
dy dy

logcosx y tan x logcosy x tan y
dx dx

+ − = + −  


dy logcosy y tan x

dx logcosx xtan y

+
=

+
 

Or 

(b) Let 1 1
x sinA,y sinB A sin x,  B sin y

− −= =  = =  

      ( )2 2
1 x 1 y a x y− + − = −  

   ( )cosA cosB a sinA sinB+ = −  

  
A B A B A B A B

2cos cos 2acos sin
2 2 2 2

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

       
 


A B

cot a
2

− 
= 

 
 1

A B 2cot a
−− =  , 1 1 1

 sin x sin y 2cot a
− − − − =  , differentiating with 

respect to ‘x’. 

2 2

1 1 dy
0

dx1 x 1 y
− =

− −


2

2

dy 1 y

dx 1 x

−
=

−
 

 

 

 

 

 

 

 

27. 

  

 

 

 

Ans 
     2 2dx dy

3asin  cos ,  3bcos  sin
d d

=   = −  
 

 

 


2

2

dy  3bcos  sin b
 cot

dx a3asin  cos

−  
= = − 

 
 

                                                                                      


2

2 2 4

2 2 2

d y b d b 1 b
cosec   cosec sec  cosec

a dx adx 3asin  cos 3a


=  =   =  

 
 


2

2 2

4

d y 4 2b

dx 3a
=


=


 

 

 

28. 

  

 

 

 

 

 

 

 

Ans 
(a) Let 

cosx

cosx  cosx

0

e
I dx

e e



−
=

+                                                                               --------- (i) 

  
( )

( ) ( )

cos x cosx

 cosx cosxcos x  cos x

0 0

e e
I dx dx

e ee e

 − −

−− − −
= =

++
                                            --------- (ii) 

Adding (i) and (ii), we get 


0

0

2I dx x ,   I
2


 

= = =   =  

Or 

 

 

 

 

 

1
2

1
2

1

1

1
2

1

1
2

1
2

1

11
2

11
2

11
2
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(b) 
( ) ( ) ( )

2 2

2x 1 3 1 1 1 3 1
dx  dx  dx  dx

4 x 1 2 4 x 1x 1 x 1 x 1

+
= − + +

+ −+ − +
     

                                    
( )

3 1 3
log x 1 log x 1 C

4 2 x 1 4
= − + − + − +

+
 

or,                                
( )

3 x 1 1
log C

4 x 1 2 x 1

−
= − +

+ +
  

        

 

 

 

29. 

  

 

 

 

 

 

 

 

 

 

Ans (a) Given differential equation is a linear order differential equation with: 
2

2 x
P 2x,  Q 3x e= − =  

22xdx x
Integrating Factor e e

− −= =  

The general solution is: 
2 2 2x x 2 x

y e e 3x e dx C
− − =  +

2
x 3

y e x C
−  = +  

Putting x 0,y 5= = , we get, C 5=  

 The Particular solution is: 
2

x 3
y e x 5

− = +  or ( )
23 x

y x 5 e= +  

 

Or 

 

(b) ( )2
x dy y x y dx 0+ + =

2
dy y y

dx x x

 
 = − −  

 
 

 

Putting 
y dy dv

v y vx,  v x
x dx dx
=  = = +  

2dv
v x v v

dx
+ = − − , 

separating the variable and integrating 

                                                      
2

1 1
dv dx

v 2v x
= −

+   

 

                                           
( )

2

1 1
dv dx

xv 1 1
= −

+ −
   

                                           
1 v C

log log
2 v 2 x

=
+

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1
2

1

1
2

1

1
2

1
2

11
2

11
2

1
2

1
2

1
2
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    The solution of the differential equation is, 
2

2

y C

y 2x x
=

+
 or ( )2

x y k y 2x= +  

 

 

30. 

  

 

 

 

Ans  

Let ˆ ˆ ˆa 2i j k= − + , ˆ ˆ ˆb i j k= + −  and c be the vector perpendicular to both a&b  

then, 

ˆ ˆ ˆi j k

ˆ ˆc a b 2 1 1 3j 3k

1 1 1

=  = − = +

−

 

Let d the vector perpendicular to both the vectors a&b and having magnitude 4, 
ˆ ˆˆd 4c 2 2j 2 2k= = +  (or ˆ ˆ2 2j 2 2k− − ) 

Verification: d 8 8 4= + = , d a d b 0 d a and d b =  =  ⊥ ⊥  

 

 

 

 

 

 

31. 

  

 

 

 

 

 

 

 

 

 

Ans  

( )E X 0.2 2a 3a 0.8 5b 5a 5b 1= + + + + = + +  

i
p 1 2a b 0.6=  + =  

( )E X 3 5a 5b 2=  + = and, 

solving the two equations, we get, 
1 1

a ,b
5 5

= =  

( ) ( ) ( )  
2 3

P X 3 1 P X 1 P X 2 1 0.2 a 1
5 5

  = − = + = = − + = − =   

 

 

 

SECTION-D 

(Question nos. 32 to 35 are Long Answer type questions carrying 5 marks each) 

 

32. 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1

1

1

1
2

1
2

1
2

1

1
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Ans (a) ( ) ( ) ( )A 1 6 2 3 3 4 12 0= − − = −  ,  
1

A
−

exist 

6 6 6

adjA 3 3 3

4 0 4

− − 
 

= − −
 
 − 

 

1

6 6 6
1

A 3 3 3
12

4 0 4

−

− − 
 

 = − − −
 
 − 

 

The given system of equations can be written as AX B= , 

x 1

X y ,B 2

z 3

   
   

= =
   
      

 

                                    1

2x 6 6 6 1
1 1X A B y 3 3 3 2

212
z 4 0 4 3 2

3

−

 
− −       

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

  

 

The solution of the given system of equations is: 
1 2

x 2,y , z
2 3

= = =  

Or 

 

 

(b)      

1 2 3 6 17 13 67 0 0

2 3 2 14 5 8 0 67 0

3 3 4 15 9 1 0 0 67

− −     
     

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

 

       

1
1 2 3 6 17 13

1
2 3 2 14 5 8

67
3 3 4 15 9 1

−
− −   

   
= −

   
   − − − −   

 

Solution of the system of equations is given by: 

           

1
x 1 2 3 4 6 17 13 4 3

1
y 2 3 2 2 14 5 8 2 2

67
z 3 3 4 11 15 9 1 11 1

−
− − − −           

           
= = − = −

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

, 

 x 3,y 2,z 1 = = − =  

                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

1

2

1
2

11
2

12
2

11
2

1
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33. 

  

 

 

 

 Ans  

The given equation can be written as: 

2 2x y
1

9 36
+ = , which is an ellipse. 

 

  

Correct Graph 

 

Area of the region bounded by the curve 
3

2

0

3

2 1

0

6
4 9 x dx

3

x 9 x
8 9 x sin

2 2 3

−

=  −

 
= − + 

 


 

18=   

 

 

 

 

 

 

 

 

 

 

34. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans 
(a) The standard form of the equation of the line is 

x 4 y z 1

2 6 3

− −
= =

− −
 

Let foot of the perpendicular from the point A ( )2,3, 8− to the given line 

be B ( )2 4,6 , 3 1−  +  −  +  

D-ratios of AB is: 2 2,6 3, 3 9−  +  − −  +  

As AB is perpendicular to the given line: ( ) ( ) ( )2 2 2 6 6 3 3 3 9 0− −  + +  − − −  + =    

                                                                                                                             1 =                              

                                          Foot of the perpendicular is: ( )B 2,6, 2−  

Perpendicular distance = AB 3 5=  

 

 

Or 

 

 

 

 

 

 

 

1

11
2

1

1
2

1
2

1

1

11
2

1

1
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(b) Equation of 
1

L : ( )ˆ ˆ ˆ ˆˆ ˆr 2i j k i j 3k= − + +  + +  

      Equation of 
2

L : ( ) ( )ˆ ˆ ˆˆ ˆr i j 2k 2j k= + − +  −  

Taking 

1 1

2 2

ˆ ˆ ˆ ˆˆ ˆa 2i j k,  b i j 3k

ˆ ˆ ˆˆ ˆa i j 2k,  b 2j k

= − + = + +

= + − = −
 

2 1 1 2
ˆ ˆ ˆ ˆˆ ˆa a i 2j 3k,  b b 7i j 2k− = − + −  = − + +  

 

Shortest Distance 
( ) ( )2 1 1 2

1 2

a a b b 1

6b b

−  
= =


 

 

 

35. 

  

 

 

 

 

 

 

 

 

 

Ans  

 

 

 

 

 

 

 

 

Correct Graph 

 

 

 

 

Corner Points Value of Z 60x 40y= +  

( )A 0,4   

( )B 0,6   

( )C 4,4   

( )D 6,0   

( )E 5,0   

( )Max Z 400=  at x 4,y 4= =  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1
2

1

1
2

3

1

1
2

11
2
+

11
2

1
2

Z 160=

Z 240=

Z 400=

Z 360=

Z 300=
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SECTION-E 

(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment 

questions carrying 4 marks each) 

 

36. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (a) (i) Let ( )1 2
l , l R  l1 || l2   l2 || l1  ( )2 1

l , l R , R is a symmetric relation 

 

     (ii)  Let ( ) ( )1 2 2 3
l , l , l , l R  l1 || l2 , l2 || l3    l1 || l3  ( )1 3

l , l R , R is a transitive 

relation 
 

     (iii) The set is   l :  l is a line of type y 3x c,c R= +   

Or 

(b) Let ( )1 2
l , l R 

1 2
l l⊥ 

2 1
l l⊥  ( )2 1

l , l R , R is a symmetric relation 

       

  Let ( ) ( )1 2 2 3
l , l , l , l R  1 2 2 3

l l , l l⊥ ⊥    l1 || l3  ( )1 3
l , l R  ,  R is not a transitive 

relation  
** Due to printing error Part (a) or Part(b), both parts be taken as independent questions of 4 marks each 

 

 

 

 

 

 

1

1

2

2

2
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37. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (i)  Let ( )A x be the area of the visiting card then, 

As xy 24= , ( ) ( ) ( )
72

A x x 3 y 2 2x 3y xy 6 2x 30
x

= + + = + + + = + +  

(ii) ( ) 2

72
A x 2

x
 = −  and ( ) 3

144
A x

x
 = ,  

solving  ( )A x 0 = x 6 = is the critical point. 

( )
144

A 6 0
6

 =  , Area of the card is minimum at x 6,y 4= =  

The dimension of the card with minimum area is Length 9 cm= , Breadth 6 cm=   

 

 

 

 

 

 

38. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2

1

1
2

1
2
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Ans 
(i)  ( ) ( )1 2

7 3
P E 0.7,  P E 0.3

10 10
= = = =  

(ii) ( ) ( )1 2
P A | E 0.8,P A | E 0.4 = =  

(iii) ( ) ( ) ( ) ( ) ( )1 1 2 2
P A P E P A | E P E P A | E 0.7 0.8 0.3 0.4 0.68=  +  =  +  = or 

17

25
 

Or 

(iii) ( )
( ) ( )

( ) ( ) ( ) ( )
1 1

1 1 2 2

P E P A | E 14
P A

P E P A | E P E P A | E 17


= =

 + 
 

 

 

 

 

 

 

2

1

1

2
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