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EXPECTED ANSWER/VALUE POINTS 

SECTION A 

Q.No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION-A 

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

 

1 

 

 

 

 

 

 

 

Ans (b) 2 1 

 

2. 

 

 

Ans (c) 8 1 

 

3. 

 

 

 

 

 

 

 

 

 

Ans (d) 8 or – 8 1 

4. 

 

 

Ans (b)[
−6 −8
−10 −4

] 1 

 

5. 

 

 

 

 

 

 

 

 

Ans (b) x(logx – 1) + C 1 
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6. 

 

 

 

 

 

 

 

 

Ans (a) 
1

√3
 1 

 

7. 

 

 

 

 

 

 

 

 

Ans (c) 3 1 

 

8. 

 

 

 

 

 

 

Ans (a) 3 1 

 

9. 

 

 

Ans (d) -1 1 

 

10. 

 

 

 

 

 

Ans (b) 3 1 

 

11. 

 

 

Ans (d) 
2

7
 ,

−3

7
 ,

6

7
 1 
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12. 

 

 

Ans (a) 0.6 1 

 

13. 

 

 

 

 

 

 

 

 

 

 

Ans (d) 
11

4
 1 

 

14. 

 

 

Ans (c) ± 5 1 

 

15. 

 

 

 

 

 

 

 

 

 

Ans (d) y = 2 logx + 
𝑥2

2
 + C 1 

 

16. 

 
 

 

 

 

 

 

 

 

 

Ans (c) (-∞, 0) 1 
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17. 

 

 

Ans (c) z is maximum at (40, 15) and minimum at (15, 20)  1 

 

18. 

 

 

Ans (a)  2 1 

(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each) 

 

19. 

 

 

 

 

 

 

Ans (c) Assertion is True, Reason is False 1 

 

20. 

 

 

Ans (d) Assertion is False, Reason is True 1 

SECTION-B 

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

 

21. 

 

 

 

 

 

 

 

Ans 
(a) f(1) = 2, f(2) = 4, f(3) = 6, f(4) = 8  

   B = {2, 4, 6, 8}  

 OR 

(b) Required value = 
4

  
4

3
  

4


+


+


  

𝟏
𝟏

𝟐
 

½ 
 

 

𝟏
𝟏

𝟐
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1
2

         = 
4

5
  

𝟏

𝟐
 

 

22. 
 

 

Ans 

Unit vector along 
^
i  + 

^
j  + 

^
k  is 

^

3

i
 + 

^

3

j
 + 

^

3

k
 

Required vectors are 3
^
i  + 3

^
j  + 3

^
k  and – 3

^
i  – 3

^
j  – 3

^
k  

 

 

1 

 
𝟏

𝟐
+

𝟏

𝟐
 

 

23. 

 

 

 

Ans 
(a) According to question,  

→
c  – 

→
a  = 

4

5
(
→
b  – 

→
a ) 

 
→
c  = 

→

4

b5
 – 

→

4

a
 

                                                                                      OR 

(b) D.r.s. of lines are < 2, 7, – 3 > and < – 1, 2, 4 >                                                                               

Now 2. – 1 + 7·2 + – 3·4 = 0 

 given lines are perpendicular  

 

 

 

24. 

 

 

Ans 

dx

dy
 = 







 + 1 – x  x2 2














+

1 – x

x
  1

2
 = 

1 – x

1 – x  x2

2

2
2








 +

 

dx

dy
1 – x2

 = 2y 

(x2 – 1)

2

dx

dy








 = 4y2 

 

 

 

1½ 

 

 

½ 
 

11
2

1 

1 
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25. 
 

 

Ans 
1 – 

x) cos  4(

x sin 16 x  cos x] cos  16[4
  )x(f

2

2

+

++
=   

= 
2x) cos  4(

x) cos – (56x  cos

+
 

in (
2


, ), cos x < 0  f  (x) < 0 

 f(x) in strictly decreasing in (
2


, ) 

 

 

 

SECTION-C 

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

 

26. 

 

 

 

 

 

 

 

Ans 

 Let I = 
 2/

0

[log sin x – log (2cos x)]dx = 
 2/

0

log 








2

x tan
dx 

Using property 
a

0

f(x) dx = 
a

0

f(a – x)dx 

We get, I = 
 2/

0

log 








2

x otc
dx 

 2I = 
 2/

0

log 









2

x cot
  

2

x tan
dx = 

 2/

0

log 








4

1
dx 

2I = log 








4

1
x 

𝜋/2
0

 = 
4

1
 log 

2


 

               I = 
𝜋

4
 𝑙𝑜𝑔  

1

4
 OR −

𝜋

2
 𝑙𝑜𝑔  2 

 

 

 

 

 

 

1 

 

 

 

½ 

 

 

½ 

½ 

 

27. 

 

 

 

 

Ans 
Let I =  ++ 2)  x( )1x( x

dx
 

 

 

 

 

1

1
2

1
2

1
2
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 Let x  = t, 
x2

1
dx = dt 

 I =  ++ 2)  (t 1)  t(

dt
2  

      =  








++ 2  t

1
 – 

1  t

1
2 dt 

      = 2[log  t + 1 – log  t + 2] + C 

= 2[log ( x  + 1) – log ( x  + 2)] + C or 2 log 














+

+

2  x

1  x
 + C 

½ 
 

 

 

 

1 

 

1 

 

½ 
 

 

28. 

 

 

 

 

 

 

 

Ans 
Let (a) Integrating factor = 

dxx  2sec
e  = etan x  

Solution is yetan x =  tan x sec2 x etan x dx + C 

Let tan x = t   sec2 x dx = dt 

  etan x tan x sec2 x dx =  et t dt= et (t – 1) 

 yetan x = etan x (tan x – 1) + C  

y(0) = 0 gives C = 1 

Particular solution is yetan x = etan x (tan x – 1) + 1or y = tanx -1 + e-tanx 

OR 
(b)Given differential equation can be written as  

2

x

y
  1  

x

y
  

dx

dy








++= --------- (i) 

Let y = vx  
dx

dv
 = v + x

dx

dv
 substituting in (i) 

We get v + x
dx

dv
 = v + 

2 v 1 +  

 
2 v 1

dv

+

 =  
dx

x
 

Integrating both sides, we get  

log |
2 v 1 + + v| =  log  x + log C  

y + 
22 y  x +  = C x2 

 

 

½ 

½ 

 

½ 

½ 

 

½ 
 

½ 

 

 

1
2

1
2

1
2

1
2

1
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29. 

 

 

 

 

 

 

 

 

 

 

 

Ans  

                                                                                                           Correct Graph 

 
 

 

Corner points                                  Value of Z 

(2, 72)                                        (12 + 216 = 228)  

(15, 20)                                        (90 + 60 = 150)      
(40, 15)                                     (240 + 45 = 285) Maximum  

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30. 

 

 

Ans (a) (i) 
𝑘

2
 +  

𝑘

3
 + 

𝑘

6
 =  1 

Gives k = 1 

(ii) P(1 X< 3) = 
5𝑘

6
 = 

5

6
   

(iii)E(X) = pi.xi = 
3

5k
  

2

k
  

3

2k
  

2

k
=++  

1 

½ 

 

½ 

    ½ 

 

1
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                     E(X) = 
3

5
    

                                                                   OR 

(b)P(A) P(
–
B ) = 

4

1
    P(

–
A ) P(B) = 

6

1
 

Let P(A) = x        P(B) = y 

 x(1 – y) = 
4

1
,   (1 – x)y = 

6

1
  x – y = 

12

1
 

eliminating y, we get 12x2 – 13x + 3 = 0 

              gives x = 
3

1
, 

4

3
                                                                                                                                   

P(A) = 
1

3
  P(B) = 

1

4
 

P(A) = 
3

4
  P(B) = 

2

3
 

 

 

½ 

 

 

 
1 

1 
 

 

½ 

 

31. 

 

 

 

 

 

 

 

 

 

Ans 
(a)Let I =  ex sin x dx 

                              = ex sin x –  cos x ex dx  

                  = ex sin x – cos x ex – I  

  I = 
2

1
ex (sin x – cos x)                                                                                                                 

  
 2/

0

ex sin x dx = 
1

2
 e/2 + 

1

2
 or 

1

2
 (e/2 + 1)  

  OR 

 (b)Let I =  b)cos(x –  a)(x –cos

1
dx 

                             = 
1

𝑠𝑖𝑛(a – b)
 ∫

𝑠𝑖𝑛[(𝑥 – b) – (x – a)]

𝑐𝑜𝑠(𝑥 – a) cos(x –b)
 dx  

                = 
b) – (asin

1
 









 b)cos(x –  a) – xcos(

a)sin(x –  b)cos(x – 
 – 

b)cos(x –  a) – xcos(

a)cos(x –  b)(x – sin
dx  

                = 
b) – (asin

1
 









 a)]dxtan(x –  – b) – x[tan(  

 

 

 

1 

½ 

½ 

 

 

1 

 

 

 

 

 

1 

 

½ 

 

½ 

 

1
2
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= 
b) – (asin

1
 [log  sec(x – b) – log  sec(x – a)] + C 

1 

SECTION-D 

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

 

32. 

 

 

Ans For reflexive  

 (1, 1) R as 12 is rational (or any other counter example) 

 R is not reflexive  1 

 For symmetric  

 Let (x, y) R  x.y is an irrational number 

                        (y.x) is an irrational number 

  (y, x) R 

  R is symmetric  2 

 For Transitive  

 (1, √2) R, (√2, 2) R            (or any other counter example) 

 but (1, 2) R 

  R is not transitive                                      

 

1 ½ 

 

 

 

 

 

1 ½ 

 

 

 

2 

 

33. 

 

 

Ans 
(a)A = [

   1    2 – 2
– 1    3    0
   0 – 2    1

], B–1
 = [

  3 –1    1

–15    6 –5

  5 –2    2

] 

(AB)–1 = B–1A–1 

 A = 1(3) – 2(– 1) – 2(2) = 3 + 2 – 4 = 1  0 

adj(A) = 

















522

211

623

 

A
–1

 = 
1

1
 

















522

211

623

 

 B
–1

A
–1

 = [
  3 –1    1

–15    6 –5

  5 –2    2

] [
3 2 6
1 1 2
2 2 5

] 

 

 

½ 

 

2 

 

 

 

 

½ 

 

 

 

1
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                    = 

















36  12   17   

103–34–49–

21  7  10   

 

OR 

(b)Given system is  

















2–2   3

1   1–2

3   2   1

















z

y

x

 = 
















3

2

6

 

A . X = B  X = A
–1

B 

 A = 35  0  

A11 = 0      A12 = 7       A13 = 7 

A21 = 10   A22 = –11  A23 = 4 

A31 = 5      A32 = 5       A33 = – 5 

 A
–1

 = 
1

35
[
0    10    5

7 –11    5

7    4 –5

] 

 X = 
35

1
 [
0    10    5

7 –11    5

7    4 –5

] [
6
2
3
] = 

35

1
[
35
35
35

]= [
1
1
1
] 

 x = 1   y = 1    z = 1 

 

 

1 

 

 

 

 

 

 

 

 

½ 

1 

 

1½ 

 

1 

 

 

1 

 

 

 

34. 

 

 

Ans (a)  

Vector equation of required line through (1, 2, – 4) is  

              𝑟 ⃗⃗ = 
^
i  + 2

^
j  – 4

^
k + 𝜆(2

^
i  + 3

^
j  + 6

^
k )                                                                                        

 and cartesian equation: 
𝑥 – 1

2
 =  

y – 2

3
 =  

z + 4

6
 

Equation of line through A(3, 3, – 5) and B(1, 0, – 11) is  

𝑟 ⃗⃗ =  3
^
i  + 3

^
j  – 5

^
k + 𝜇(2

^
i  + 3

^
j  + 6

^
k )                                                                                  

Distance between parallel lines is given by d = 
|(𝑎2⃗⃗ ⃗⃗  − 𝑎⃗ 1)× 𝑏⃗ |

|𝑏⃗ |
 

Here 
→
b  = 2

^
i  + 3

^
j  + 6

^
k ,  𝑎 1 = 

^
i  + 2

^
j  – 4

^
k , 

→
2a  = 3

^
i  + 3

^
j  – 5

^
k  

      (
→

2a  –  𝑎 1) = 2
^
i  + 

^
j  – 

^
k  

(
→

2a  – 
→

1
a ) × 

→
b  = 9

^
i  – 14

^
j  + 4

^
k  1  

 

 

1 

 

1 

 

½ 

 

 

 

 

½ 

1 
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 d = 
√293

7
       

OR 

(b)Equation of line AB is    
𝑥 – 1

2
 =  

y – 2

3
 =  

z – 3

6
 

Let coordinates of required point on AB be (2 + 1, 3 + 2, 6 + 3) for some   

According to Question  

(2 - 2)
2
 + (3 - 3)

2
 + (6 - 6 )

2
 = 14

2
   gives   2 -2 -3 = 0  

Solving we get = 3 and -1 

 required points are (7, 11, 21) and (– 1, – 1, – 3)                                                                                                                                      

1 

 

 
 

1 

 

1 

 

1 

1 

1 

 

35. 
 

 

Ans  Let Correct Graph : 

  
 x coordinates of point of intersection are – 1, 2  

Required area = 
1–

2–

(x + 2) dx + 
0

1–

x2 dx 

= 

0

1–

3
1–

2–

2

 
3

x
   

2

2)  x(
+

+
 

= 
6

5
  

3

1
  

2

1
=+  

1 ½ 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

1½ 

 

 

 

1 

 

½ 

SECTION-E 

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

questions carrying 4 marks each) 
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36. 

 
Ans (i) x + 0·21 = 0·44   x = 0·23 1 

(ii) 0·41 + y + 0·44 + 0.11= 1   y = 0·04 1 

(iii) (a) 








B

C
P  = 

)B(P

B)  C(P 
 

 P(B) = 0·09 + 0·04 + 0·23= 0·36 1 

 








B

C
P = 

0·23

0·36
 = 

23

36
          

                                                         OR 

(iii) (b) P(A or B but not C)  
 = 0·32 + 0.09 + 0.04 

              = 0·45 

1 

1 

 

 

 

1 

1 

 

 

 

1 ½ 

½ 
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37. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans 
((i) v = 

3

1
r2h = 

3

1
 r3                       [ as  = 45 gives r = h] 

(ii)
𝑑𝑣

𝑑𝑡
 = r2

𝑑𝑟

𝑑𝑡
 

 

22  rdt

dr

=









 = – 

1

4𝜋
 cm/sec 

(iii)(a) C = rl = r 2 r = 2 r2 
𝑑𝐶

𝑑𝑡
 = 2  2r 

𝑑𝑟

𝑑𝑡
 

(
𝑑𝐶

𝑑𝑡
)
𝑟 = 2√2

 = – 2 cm2/sec 

OR 

(iii)(b) l
2
 = h

2
 + r

2
 

l = 4   r = h = 22  

h = r   
𝑑ℎ

𝑑𝑡
 = 

𝑑𝑟

𝑑𝑡
 = – 

1

4𝜋
 cm/sec 

 

 

½ 

 

½ 

 

1 

 

½ 

 

½ 

 

 

 

1 

     1 

1
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38. 

 

 

Ans 
(i)– 1 = a(– 27)     a = 

27

1
 

(ii)f(x) = 
27

1
 (x + 9)(x + 1)(x – 3) 

= 
27

1
 (x3 + 7x2 – 21x – 27) 

f(x) = 
27

1
 (3x2 + 14x – 21) 

          f(x) = 
6𝑥 + 14

27
 

                        f(1) = 
20

27
 

1 + 1 

 

 

½ 

 

 

 

½ 

 

½ 

 

½ 

 


