
SOLUTIONS – 65/6/1 

Q.No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION-A 

This section comprises multiple choice questions (MCQs) of 1 mark each. 

1. 

Ans (B) n × m 1 

2. 

Ans (C) symmetric matrix 1 

3. 

Ans (C) y = sin-1x and y = sinx 1 

4.



Ans (A)     skew-symmetric matrix 1 

 

5. 

 

 

Ans (D) 
7π

12
 

1 

 

 

6. 

 

 

 

 

 

 

 

Ans (C) a – b 1 

 

7. 

 

 

 

 

 

 

 

 

Ans (A) 
x

y
  

1 

 

 

8. 

 

 

Ans (C) –y 1 

 

9. 

 

 

Ans (D) f is differentiable at x = 0 1 

 

10. 

 

 

Ans (B) x3 + 3x2 + 
2

x2
 + 5x – 11 

1 

 



 

11. 

 

 

 

 

 

 

 

 

 

Ans 

(C) 
𝐞𝐱

𝐱+𝟔
  + C 

1  
 

 

 

12. 

 
 

 

 

 

 

 

 

Ans (B) 4, not defined 1 

 

13. 

 

 

Ans (D) 3e-4y + 4e3x + 12C = 0  1 



 

14. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (A) Z is minimum at S (
18

7
,

2

7
) 1 



 

15. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans (C) does not exist 1 

 

16. 

 

 

 

 

 

Ans 1 mark for any attempt as correct answer is not given in any option 1 

 

17. 

 
 

 

 

 

 

 

 

Ans (D) 
4

3
 sq units 1 

 

18. 

 

 

 

 

 

 

 

 

 

Ans (C)  
61

125
       1 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19. 

 

 

 

 

 

 

Ans (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct explanation 

of the Assertion (A). 
1 

 

20. 

 

 

 

 

 

 

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

SECTION-B 

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each. 

 

21.  
 

 

Ans 

 

 

 

(a) −1 ≤ − x2 ≤ 1 ⟹ −1 ≤  − x2  ≤  0 

 ⟹ 0 ≤  x2  ≤ 1 ⟹  −1 ≤ x ≤ 1 

      1 

 

      1 

 

22. 

 

 

 

 

 

Ans 
(a) Let u= √e√2x and v = e√2x        

             Derivative of  √v w.r.t. v = 
1

2√v.
  

     ½  

      

       1 

 



      Required derivative = 
1

2√e√2x .
 

                                                 OR 

Taking log on both sides, we get y logx = x logy  

                                        Differentiating both sides w.r.t. x, we get 

                            
y

x.
+ logx

dy

dx
= 

x

y.

dy

dx
+ logy 

⇒
dy

dx
=  

y(xlogy − y)

x(ylogx − x)
 

   ½ 

 

 

     ½ 
 

        1 

      

      ½ 

 

23. 

 

 

 

 

 

Ans f ′(x) =  
x+1−x+4

(x+1)2
 = 

5

(x+1)2
> 0 

 

Hence f is increasing in its domain. 

1
1

2
 

 

½ 

 

24. 

 

 

Ans (a) C divides BA in the ratio 3 : 2 externally  

Required vector = 
→
c  = 

3𝑎⃑ −2𝑏⃑ 

3−2
 = 3𝑎 − 2𝑏⃑                                                                         

                                                                        B            A                            C                                        

                                         OR 

(b) Unit vector equally inclined along coordinate axes is 
^

3

i
 + 

^

3

j
 + 

^

3

k
 

r = 5√3(

^

3

i
 + 

^

3

j
 + 

^

3

k
) = 5

^
i  + 5

^
j  + 5

^
k                     (or -5

^
i  - 5

^
j  - 5

^
k ) 

 

    1 

   

    1 

 

 

      

 

     1 

     

     1 

 

25. 

 

 

 

 

Ans 𝑏⃑ 1= 3
^
i  - ^

j , 𝑏⃑ 2 = 2
^
i  + 3

^
k , 
→

2a  = 4
^
i   – 

^
k , 𝑎 1 = ^i  + ^

j  – 
^
k  

(
→

2a  –  𝑎 1) = 3
^
i  - ^

j         

  𝑏⃑ 1 × 𝑏⃑ 2 = -3
^
i  - 9 ^

j  + 2
^
k   

     

   

    ½ 
 

1 



  (
→

2a  –  𝑎 1).( 𝑏⃑ 1 × 𝑏⃑ 2 )= (3^
i  - ^

j ). (-3^
i  - 9 ^

j  + 2
^
k ) =   0, hence lines 

intersect 

                          

   ½ 

SECTION-C 

This section comprises 6 Short Answer (SA) type questions of 3 marks each. 

 

26. 

 

 

Ans (a) Let B = [x  y  z]  

             AB = C   ⟹ [

   𝑥    𝑦 𝑧
4𝑥    4𝑦    4𝑧

   − 2𝑥 – 2𝑦    − 2𝑧
] = [

   3   4 2
12 16 8

-6 – 8 -4

] which 

gives x = 3, y = 4 and z = 2 
              B = [3  4  2]                 

½ 
 

2 

 

½ 

 

27. 

 
 

 

 

 

 

 

 

Ans  (a) x = sint  gives y = sin-1(sin3t) = 3t = 3sin-1x            
  

  
dy

dx
= 

3

√1−x2
  

Aliter:  
dy

dx
= 

3−12x2

√1−(3x−4x3)2
  

                                                                  OR 

(b) x = tant gives y = cos-1 (cos2t)= 2t = 2tan-1x  

                     
dy

dx
= 

2

1+x2
  

 

Aliter:  
dy

dx
= 

−1

√1−(
1−𝑥2

1+𝑥2)
2
.

−4𝑥

(1+𝑥2)2
 .  

1

2
 +1+

1

2
 

 

1 

 

3  

 

 
1

2
 +1+

1

2
 

 

1 
 

 

 

 

 

3 



 

28. 

 

 

 

 

 

 

Ans (a) R = {(1,39), (2, 37),_ _ _ ,(20, 1)}    
Domain = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}              

 
Range ={1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39}  
         
  (1, 1) does not belong to R hence not reflexive 
  
 (1, 39) belongs to R but (39, 1) does not belong to R hence not symmetric 

 

(11, 19) and (19, 3) belong to R but (11, 3) does not belong to R hence not transitive. 

Hence R is not an equivalence relation. 

                                                                     OR 

(a) Let f(x) = f(y) 

Let x and y are both odd or both even 

Then either x+1 = y + 1 or x-1 = y-1 gives 

                        x = y 

 x odd and y even is rejected as 

x + 1 = y -1 gives x – y = -2 not possible as odd number and even number cannot 

differ by 2 

Hence f is one-one 

 

For onto: Let f(x) = y gives x = y + 1 or x = y - 1 

               If y is odd, x is even and if y is even, x is odd.   

                         Range = N = co-domain, hence onto 

              As f is both one-one and onto hence bijective 

  

     ½ 

       

   ½ 

     ½      

 

      ½ 

  
    1 

 

 

 

 

      ½ 

½ 

 

½ 

 

 

 1 
 

½ 

 

29. 

 

 

 

 

 

 



Ans 

 
 

Correct Graph and shading:  

Corner points                                  Value of Z 

       (800, 0)                                             800                                                          

     (400, 200)                                         1200                                                                    
      (0, 1000)                                                     4000 

x + 4y < 800 has no region common with feasible region, hence 800 is minimum 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   1 ½ 

 

    

    1 
   

    ½ 
 

30. 

 

 

 

 

 

 

 

Ans 

 

 

 

 

 

 

(a) Let 
→

2a = 2
^
i  + 4^

j  -
^
k , 

→
1

a = -5
^
i  - 3^

j  + 6
^
k  and 

→
b = 

^
i  + 4^

j  - 9
^
k  

Distance between point and line is given by d = 
|(𝑎2⃑⃑ ⃑⃑  − 𝑎⃑ 1)× 𝑏⃑ |

|𝑏⃑ |
  

Here (
→

2a  – 
→

1
a ) = 7

^
i  +7^

j  -7
^
k  

          (
→

2a  – 
→

1
a ) × 

→
b  = -35

^
i  + 56^

j  + 21
^
k  

         d = 
49√2

7√2
= 7 

 

                                                             OR 

(b) Vector parallel to given line = 3^
j  + 4

^
k  

 

 

 

 

½ 

1
1

2
 

 

1 

 

 

 

1 

 



   Vector equation is 𝑟  = 3^
i  -^

j  -2
^
k  + 𝜇( 3^

j  +  4 ^
k )  

   Cartesian equation is  
𝑥−3

0
= 

𝑦+1

3
= 

𝑧+2

4
  

1 

 

1 

 

 

31. 

 

 

Ans 

 

 

 

(i) P(correct decision in both committees) =(1- 0.03) . (1- 0.01) = 0.9603 

 

(ii) P(correct decision in one committee) = 0.03 . (1- 0.01) + (1- 0.03). 0.01                

                                                                  = 0.0394 

1 + 
1

2
 

 

1  

 
1

2
 

 

 SECTION-D 

This section comprises 4 Long Answer (LA) type questions of 5 marks each. 

 

 

32. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans 
(a)  

x2+1

(x−1)2(x+3)
= 

A

x−1
+ 

B

(x−1)2
+ 

C

x+3
 = 

3/8

x−1
+ 

1/2

(x−1)2
+ 

5/8

x+3
 

              I =  
3

8 
log |x − 1|- 

1

2(x−1)
 + 

5

8
log |x + 3| + C 

                                                 OR 

           (b) Let I = ∫
x

sinx+cosx

π

2
0

  dx 

                   I = ∫
π

2
 − x

cosx+sinx

π

2
0

  dx          using property 

                2I = ∫
π

2
 

sinx+cosx

π

2
0

  dx 

                     = 
𝜋

2

1

√2
∫

1

𝑠𝑖𝑛 (
𝜋

4
+ 𝑥)

𝜋

2
0

 dx 

              2I = 
π

2√2
log |cosec (

π

4
+  x) − cot (

π

4
+  x) |

0

π

2
 

  1 + 2 

 
    2 

 

 

 

    
      

     1 

 

     1 

 

     1 

     

 

     1 



                     I= 
𝜋

4√2
𝑙𝑜𝑔

√2+1

√2−1
 

 

     1 

 

 

33. 

 

 

Ans 

                                                                
 Correct Graph: 

Required area = ∫ (2 + |x + 1|
−1

−4
) dx + ∫ (2 + |x + 1|)

3

−1
 dx 

                       = ∫ (1 − 𝑥
−1

−4
) 𝑑𝑥 + ∫ (3 +  𝑥

3

−1
) 𝑑𝑥 

                                     = −
(1−𝑥)2

2
|−4
−1 + 

(3+𝑥)2

2
|−1
3  

                                     = 
21

2
 + 16 = 

53

2
 

 

 

 

 

 

 

       

 

        

      1 

      1 

    

      1 

      

      1 

 

      1 

 

 

34. 

 

 

 

 

 

Ans 
(a) Given differential equation can be written as  

dy

dx
 = 

yx2

x3+y3  

Put y = vx, so 
dx

dv
 = v + x

dx

dv
  

 Therefore, v + x
dv

dx
 = 

vx3

x3+v3x3 = 
v

1+v3 

                          x
dx

dv
= 

−v4

1+v3 

                      (
1

v4
+ 

1

v
 )dv =  

−dx

x
 

                     Integrating we get 

                
−1

3v3+ log|v| = - log|x|  + C 

      ½ 

 

1 

 

 

       

       1 

       

        

       1 

 

        

       1 

        



                  
−x3

3y3+ log|𝑦| = C 

                                                            OR 

(b) Given D.E. is  
dy

dx
+

2x

1+x2
 y =  

4x2

1+x2
  

        Integrating factor is 𝑒∫
2𝑥

1+𝑥2𝑑𝑥 
= 𝑒𝑙𝑜𝑔 (1+𝑥2) = (1 + 𝑥2)  

     

         Solution is y(1 + 𝑥2) =  ∫ 4𝑥2𝑑𝑥  + C            

                         y(1 + 𝑥2)= 
4𝑥3

3
 + C 

y(0) = 0 gives C = 0, hence solution is y(1 + 𝑥2)= 
4𝑥3

3
 

      ½ 

 

 

1 

 

1 

 

1 

 

1 

 

 1 

 

35. 

 

 

Ans 

 

 

 

 

 

 

 

 

 

Equation of given line is  
𝑥 

1
 =  

y – 1

2
 =  

z – 2

3
  

         Let coordinates of point on the line be ( , 2 + 1, 3 + 2) for some    

                  

        Drs of line perpendicular to line along mirror are <-1, 2 - 5, 3 - 1> 

        (-1).1 +( 2 - 5).2+ (3 - 1).3 = 0 gives  = 1  

        Coordinates of foot of perpendicular are (1,3,5)  

        For image 

      
𝑥+1 

2
 =  1,

y +6

2
= 3,

z + 3

2
= 5 gives image as (1, 0, 7) 

Required distance =  √0 + 36 + 16 = 2√13 

1 

 

½ 
 

     ½ 

1 

       1 

 

½ 
½ 

 SECTION-E 

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

 

 

 

36. 

 

 

 

 

 

 

 

 

 

 

 

  

 



Ans (i)Let the price of each pen, notepad, eraser be `x, `y and `z respectively 

  Given system in the form AX = B is (
4 3 2
2 4 6
6 2 3

)(
𝑥
𝑦
𝑧
)=(

60
90
70

)  

        

(ii)|A|= 50 ≠ 0, hence A-1exists  

  

(iii) (a) A-1= 
adjA

|A|
  = 

1

50
 (

0 −5 10
30 0 −20
−20 10 10

) 

                      

                              X = A-1B 

                                            OR 

(iii)(b) A2 = (
4 3 2
2 4 6
6 2 3

)(
4 3 2
2 4 6
6 2 3

) = (
34 28 32
52 34 46
46 32 33

) 

              A2 - 8I = (
26 28 32
52 26 46
46 32 25

) 

 

 

1 

 

 

1 

 

 

1 ½ 
 

 

 

 

 

½ 
 

     1 ½ 

 

 

½ 

 

 

 

37. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Ans (i) y2 = h2 – x2                                                                                                                                   

  

 A =   
1

2
xy =  

1

2
x√h2 – x2   

  

       ii) 
dA

dx
=

1

2
√h2 – x2  +  

1

2
x

−x

√h2 – x2
  

            
dA

dx
= 0 gives x =  

h

√2
  

(iii)(a) A” = 
1

2

−4x.√h
2
 – x2−(h

2
 – 2x2)

−x

√h
2
 – x2

h
2
 – x2

 is < 0 at 𝑥 =  
ℎ

√2
 

                                                                                                
            Hence A is maximum at critical point 
     
                                                               OR  
(iii)(b) y2 =25– x2 hence y = 3 gives x = 4 
               

           2y 
dy

dt
 = -2x 

dx

dt
 

        

               
dx

dt
= 1.5m/s 

    ½ 

      

    ½ 

 

     ½ 

       ½ 

     

    

    1 
1

2
 

 

 

      

    ½ 

 

        

       

      ½ 

      

 

    1 

 

     ½ 



 

 

38. 

 

 

Ans (i)  P(defective smartphone) = 0.25×0.05 + 0.35× 0.04 + 0.40×0.02 

                                  

                                        = 0.0345 

       

(ii) P(B/ Defective) = 
0.35× 0.04

0.25× 0.05 + 0.35×0.04 + 0.40×0.02
 

                                                 

                                      = 
140

345
 or 

28

69
  

    1 ½ 
 

        

    ½ 

 

     1 ½ 

    

      ½ 

 




