
SOLUTIONS – 65/2/2 

Q. No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION-A 

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

1. 

Ans (C) (0,
1

2
) 1 

2. 

Ans No option is correct. Full marks may be awarded for attempting the question. 1 

3. 

Ans (C) tanx − cotx + C 1 

4. 

Ans (B) 1 1 
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5. 

  

 

Ans (B) −
π

10
 1 

 

6 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 
 

Ans 

(B)  

1 

 

7. 

 

  

 

 

 

 

  

Ans (D) ∫ √𝑦𝑑𝑦
4

0
  1 
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8. 

 

  

 

Ans (B) Bina 1 

 

9. 

 

 

 

  

 

Ans (B) 1 1 

 

10. 

 

 

 

 

 

  

 

Ans (D)  [2,∞) 1 
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11. 

  

 

 

 

 

 

  

Ans (A) 
7

40
 

 

 

12. 

 
 

  

 

 

 

 

 

  

Ans (C) 6 sq units 1 

 

13. 

 

 

 

  

 

Ans (D) 
1−𝑃(𝐸∪𝐹)

𝑃(𝐹)
 1 

 

14. 

 

 

  

 

 

 

 

 

  

Ans (C) Null Matrix 1 
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15. 

  

 

 

 

 

 

 

 

 

 

  
Ans (C) 𝑥 = 3𝑡 + 4, 𝑦 = 𝑡 − 3, 𝑧 = 2𝑡 + 7  1 

 

16. 

 

  

 

 

 

 

 

  

Ans (B) AB = BA 1 

 

17. 

 

 

  

 

 

 

 

 

 

  

Ans (C) (1, -5, -6) 1 

 

18. 

 

  

 

 

 

 

  

Ans (C) The objective function maximizes the combined profit earned from selling X and Y 1 
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19. 

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

20. 

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

SECTION-B 

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

21. 

Ans 𝑓′(𝑥) = 𝑐𝑜𝑠𝑥 − 𝑎

For f(x) to be increasing, 𝑓′(𝑥) ≥ 0

𝑖. 𝑒. , 𝑐𝑜𝑠𝑥 ≥ 𝑎 

Since, −1 ≤ 𝑐𝑜𝑠𝑥 ≤ 1 

⇒ 𝑎 ≤ −1

Hence, 𝑎 ∈ (−∞,−1]. (Also, accept 𝑎 ∈ (−∞,−1)) 

1 

1 
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22. 

Ans I = ∫
sin2px

sinx
dx

π

0
 

= ∫
sin2p(π − x)

sin⁡(π − x)
dx

π

0

 

I = ∫
−sin2px

sin⁡ x
dx

π

0

 

Adding, we get 

2I = 0 

∴ I = 0 

1 

1 

23 

23 (a) 

Ans 

𝑥 = 𝑒
𝑥
𝑦

⇒ 𝑙𝑜𝑔𝑥 =
𝑥

𝑦

⇒ 𝑦𝑙𝑜𝑔𝑥 = 𝑥

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

𝑦

𝑥
+ 𝑙𝑜𝑔𝑥

𝑑𝑦

𝑑𝑥
= 1 

½ 

1 
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⇒
𝑑𝑦

𝑑𝑥
=

𝑥 − 𝑦

𝑥𝑙𝑜𝑔𝑥

OR 

½ 

23 (b) 

Ans 

𝐿𝑓′(−2) = 𝑙𝑖𝑚
ℎ→0

𝑓(−2−ℎ)−𝑓(−2)

−ℎ
      (ℎ > 0) 

= 𝑙𝑖𝑚
ℎ→0

2(−2 − ℎ) − 3 − (−7)

−ℎ

= 𝑙𝑖𝑚
ℎ→0

2 = 2 

𝑅𝑓′(−2) = 𝑙𝑖𝑚
ℎ→0

𝑓(−2+ℎ)−𝑓(−2)

ℎ
         (ℎ > 0) 

= 𝑙𝑖𝑚
ℎ→0

(−2 + ℎ + 1) − (−7)

ℎ

= 𝑙𝑖𝑚
ℎ→0

6+ℎ

ℎ
, which does not exist, i.e., RHD does not exist. 

Therefore, the function is not differentiable at -2. 

Note: (1) If a student finds only RHD and concludes the result, full marks may be 

awarded. 

(2) If a student proves that the function is discontinuous at -2 and hence not

differentiable at -2, full marks may be awarded.

1 

1 

24. 

Ans r⃗ = λp⃗⃗ + μq⃗⃗ 

⇒ 1 = 2λ − 3μ, 1 = −3λ + 4μ, 2 = −λ + μ

⇒ λ = −7, μ = −5

1½ 

½ 

25 
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25 (a) Ans Let α be the angle which the vector a⃗⃗ makes with all the three axes. 

Then 3cos2α = 1

⇒ cosα =
1

√3

The unit vector along the vector 𝑎⃗ = 
1

√3
(𝑖̂ + 𝑗̂ + 𝑘̂) 

𝑎⃗ = 5(𝑖̂ + 𝑗̂ + 𝑘̂) 

OR 

1 

½ 

½ 

25 (b) Ans 

QR

QP
=
3

2

Hence, R divides PQ, externally, in the ratio 1:3. 

The Position vector of R = 𝑥⃗ =
𝛽⃗⃗⃗−3𝛼⃗⃗⃗

1−3
=

3𝛼⃗⃗⃗−𝛽⃗⃗⃗

2

1 

1 

SECTION-C 

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

26 

OR 

26(a) 

Ans 

The given function can be written as 

𝑦 = 2 𝑙𝑜𝑔(𝑥 + 1) − 𝑙𝑜𝑔𝑥 

⇒ 𝑦1 =
2

𝑥 + 1
−
1

𝑥
=

𝑥 − 1

𝑥(𝑥 + 1)

⇒ (𝑥 + 1)𝑦1 =
𝑥 − 1

𝑥
= 1 −

1

𝑥

⇒ (𝑥 + 1)𝑦2 + 𝑦1 =
1

𝑥2

1 

1 
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⇒ 𝑥(𝑥 + 1)2𝑦2 + 𝑥(𝑥 + 1)𝑦1 = 1 +
1

𝑥

⇒ 𝑥(𝑥 + 1)2𝑦2 + 𝑥(𝑥 + 1)𝑦1 = 1 + 1 − (𝑥 + 1)𝑦1

⇒ 𝑥(𝑥 + 1)2𝑦2 + (𝑥 + 1)2𝑦1 = 2

OR 

1 

26(b) 

Ans 

𝑥√1 + 𝑦 + 𝑦√1 + 𝑥 = 0 

⇒ 𝑥√1 + 𝑦 = −𝑦√1 + 𝑥

⇒ 𝑥2(1 + 𝑦) = 𝑦2(1 + 𝑥)

⇒ (𝑥 − 𝑦)(𝑥 + 𝑦) + 𝑥𝑦(𝑥 − 𝑦) = 0

⇒ (𝑥 − 𝑦)(𝑥 + 𝑦 + 𝑥𝑦) = 0

𝑥 ≠ 𝑦 ⇒ 𝑥 + 𝑦 + 𝑥𝑦 = 0 

⇒ 𝑦 =
−𝑥

1 + 𝑥

⇒
dy

dx
=

−1

(x + 1)2

½ 

1 

½ 

1 

27. 

Ans Let x1, x2 ∈ N (Domain) such that f(x1) = f(x2)

⇒ ax1 + b = ax2 + b

⇒ x1 = x2

Therefore, f is one-one. 

  Let y ∈ N (codomain). Then  f(x) = y 

if, ax + b = y 

i.e., if, x =
y−b

a
, which may not belong to N (domain)   

Therefore, f is not onto.  

1½ 

1½ 
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28. 

Ans 

The equation of the line AB is 

y − 30 =
25−30

15−0
(x − 0) 

⇒ x + 3y = 90

The equation of the line BC is 

y − 10 =
10−25

30−15
(x − 30) 

⇒ x + y = 40

The equation of the line CD is 

y − 10 =
70−10

0−30
(x − 30) 

⇒ 2x + y = 70

Hence, the constraints are 

x + 3y ≤ 90, x + y ≤ 40,2x + y ≤ 70 

x ≥ 0, y ≥ 0 

1½ 

1 

½ 
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29 

29(a) 

Ans 

 Given differential equation can be written as 

𝑦

𝑦+3
𝑑𝑦 =

2

𝑥
𝑑𝑥 

⇒ ∫(1 −
3

𝑦+3
)𝑑𝑦 = 2∫

1

𝑥
𝑑𝑥      

⇒ 𝑦 − 3𝑙𝑜𝑔|𝑦 + 3| = 2𝑙𝑜𝑔|𝑥| + 𝐶

y = -2, when x = 1 ⇒ 𝐶 = −2 

Hence, the required particular solution is 

⇒ 𝑦 − 3𝑙𝑜𝑔|𝑦 + 3| = 2𝑙𝑜𝑔|𝑥| − 2

OR 

1 

1½ 

½ 

29(b) 

Ans 

Given differential equation can be written as 

𝑑𝑦

𝑑𝑥
+

2𝑥

1+𝑥2
𝑦 =

4𝑥2

1+𝑥2
 , which is linear in y. 

I.F. = 𝑒∫
2𝑥

1+𝑥2
𝑑𝑥

= 𝑒𝑙𝑜𝑔(1+𝑥
2) = 1 + 𝑥2

The solution is given by 

𝑦(1 + 𝑥2) = ∫4𝑥2𝑑𝑥

⇒ 𝑦(1 + 𝑥2) =
4

3
𝑥3 + 𝐶

𝑜𝑟⁡𝑦 =
4𝑥3

3(1+𝑥2)
+ 𝐶

1

1+𝑥2
, which is the required general solution 

1 

1 

1 
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30 

30(a) 

Ans 

P(2) =
3

10
, P(any⁡other⁡number) = 1 −

3

10
=

7

10

Let X represent the Random Variable “the number of 2’s”. 

Then X = 0, 1, 2 

The probability distribution is 

X P(X) XP(X) 

0 7

10
×

7

10
=

49

100

0 

1 3

10
×

7

10
× 2 =

42

100

42

100
2 3

10
×

3

10
=

9

100

18

100

Mean = ∑XP(X) =
60

100
= 0.6 

OR 

½ 

½ 

1½ 

½ 

30(b) 

Ans 

𝐴 = {(3,6), (4,5), (5,4), (6,3) 

𝑃(𝐴) =
4

36
=

1

9
, 𝑃(𝐵) =

30

36
=

5

6

P(A ∩ B) =
3

36
=

1

12

𝑃(𝐴) × 𝑃(𝐵) =
5

54
≠ 𝑃(𝐴 ∩ 𝐵) 

Therefore, A and B are not independent. 

A and B are not mutually exclusive as 𝐴 ∩ 𝐵 ≠ ∅ 

1 

½ 

1 

½ 
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31. 

Ans 

I = ∫ f(x)g(x)dx
a

0

 

= ∫ f(a − x)g(a − x)dx
a

0

 

= ∫ f(x)[a − g(x)]dx
a

0

 

I = a∫ f(x)dx − ∫ f(x)g(x)dx
a

0

a

0

 

Adding, we get I =
a

2
∫ f(x)dx
a

0
 

1 

1 

1 

SECTION-D 

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

32 

32(a) 

Ans 

The vector equations of the lines are 

𝑟 = −𝑖̂ + 𝑗̂ + 9𝑘̂ + 𝜆(2𝑖̂ + 𝑗̂ − 3𝑘̂) 

𝑟 = 3𝑖̂ − 15𝑗̂ + 9𝑘̂ + 𝜇(2𝑖̂ − 7𝑗̂ + 5𝑘̂) 

𝑎1⃗⃗⃗⃗⃗ = −𝑖̂ + 𝑗̂ + 9𝑘̂,  𝑎2⃗⃗⃗⃗⃗ = 3𝑖̂ − 15𝑗̂ + 9𝑘̂ 

𝑏1⃗⃗ ⃗⃗ = 2𝑖̂ + 𝑗̂ − 3𝑘̂ , 𝑏2⃗⃗⃗⃗⃗ = 2𝑖̂ − 7𝑗̂ + 5𝑘̂ 

𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗ = 4𝑖̂ − 16𝑗̂ 

1 

1 
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𝑏1⃗⃗ ⃗⃗ × 𝑏2⃗⃗⃗⃗⃗ = |
𝑖̂ 𝑗̂ 𝑘̂
2 1 −3
2 −7 5

| = −16𝑖̂ − 16𝑗̂ − 16𝑘̂ 

S.D. =
|(𝑎2⃗⃗⃗⃗⃗⃗ −𝑎1⃗⃗⃗⃗⃗⃗ ).(𝑏1⃗⃗ ⃗⃗⃗×𝑏2⃗⃗ ⃗⃗⃗)|

|𝑏1⃗⃗ ⃗⃗⃗×𝑏2⃗⃗ ⃗⃗⃗|
=

12

√3
= 4√3 

OR 

2 

1 

32(b) 

Ans 

Let the image of A in the line be 𝐴′(𝛼, 𝛽, 𝛾) 

The point P, which is the point of intersection of the lines l and 𝐴𝐴′, will have

coordinates (𝜆 + 4, −𝜆 + 2,−𝜆 + 2) for some λ. 

Drs of AP are < 𝜆 + 2,−𝜆 + 1,−𝜆 > 

𝐴𝑃 ⊥ 𝑙 

(𝜆 + 2) − (−𝜆 + 1) − (−𝜆) = 0 

⇒ 𝜆 = −
1

3

Therefore, the coordinates of P are (
11

3
,
7

3
,
7

3
) 

P is the mid-point of 𝐴𝐴′

⇒
2 + 𝛼

2
=
11

3
,
1 + 𝛽

2
=
7

3
,
2 + 𝛾

2
=
7

3

⇒ 𝛼 =
16

3
, 𝛽 =

11

3
, 𝛾 =

8

3

The coordinates of the image are (
16

3
,
11

3
,
8

3
) 

The equation of 𝐴𝐴′ is

½ 

½ 

1 

½ 

1½ 
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𝑥 − 2

10
3

=
𝑦 − 1

8
3

=
𝑧 − 2

2
3

or, 

3(𝑥 − 2)

5
=
3(𝑦 − 1)

4
=
3(𝑧 − 2)

1

1 

33. 

Ans 5x

(x + 1)(x2 + 9)
=

A

x + 1
+
Bx + C

x2 + 9

⇒ A = −
1

2
, B =

1

2
, C =

9

2

Given integral 

= −
1

2
∫

1

x + 1
dx +

1

2
∫

x + 9

x2 + 9
dx 

= −
1

2
∫

1

x + 1
dx +

1

4
∫

2x

x2 + 9
dx +

1

4
∫

18

x2 + 9
dx 

= −
1

2
log|x + 1| +

1

4
log(x2 + 9) +

3

2
tan−1

x

3
+ C

2 

1½ 

1½ 

34 
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34(a) 

Ans 
   𝐴𝐵 = [

8 0 0
0 8 0
0 0 8

] = 8𝐼 

The system of equations is equivalent to the matrix equation: 

𝐵𝑋 = 𝐶, where 𝐶 = [
4
9
1
] , 𝑋 = [

𝑥
𝑦
𝑧
] 

⇒ 𝑋 = 𝐵−1𝐶

𝐴𝐵 = 8𝐼 

⇒ 𝐵−1 =
1

8
𝐴 

𝑋 =
1

8
[
−4 4 4
−7 1 3
5 −3 −1

] [
4
9
1
] =

1

8
[
24
−16
−8

] = [
3
−2
−1

] 

∴ x = 3, y = −2, z = −1 

OR 

2 

½ 

1 

1½ 

34(b) 

Ans 

|𝐴| = 1 ≠ 0 ⇒ 𝐴−1 exists.

𝑎𝑑𝑗𝐴 = [
−3 −2 −4
2 1 2
2 1 3

] 

A−1 =
1

|A|
adjA = [

−3 −2 −4
2 1 2
2 1 3

] 

The given system of equations is equivalent to the matrix equation 

𝐴𝑇𝑋 = 𝐵, where  B = [
10
8
7
] , X = [

x
y
z
] 

⇒ 𝑋 = (𝐴𝑇)−1𝐵

⇒ 𝑋 = (𝐴−1)𝑇𝐵

⇒ 𝑋 = [
−3 2 2
−2 1 1
−4 2 3

] [
10
8
7
] = [

0
−5
−3

] 

∴ x = 0, y = −5, z = −3 

1 

1½ 

½ 

½ 

1½ 
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35. 

Ans 

The required area 

= |∫ (5𝑥 + 2)𝑑𝑥
−
2
5

−2

| + ∫ (5𝑥 + 2)𝑑𝑥
2

−
2
5

 

= |[
(5𝑥 + 2)2

10
]−2
−
2
5| + [

(5𝑥 + 2)2

10
]
−
2
5

2

=
64

10
+
144

10
=
104

5

Corre

ct 

sketch 

and 

shadin

g 

2 

1 

1 

1 
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SECTION-E 

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

36. 

36(i) (a) 

Ans 

Let A = Amber manufactures the car 

B = Bonzi manufactures the car 

C = Comet manufactures the car 

E = The selected car is electric 

𝑃(𝐴) =
60

100
, 𝑃(𝐵) =

30

100
, 𝑃(𝐶) =

10

100

𝑃(𝐸) = 𝑃(𝐴) × 𝑃 (
𝐸

𝐴
) + 𝑃(𝐵) × 𝑃 (

𝐸

𝐵
) + 𝑃(𝐶) × 𝑃(

𝐸

𝐶
) 

=
60

100
×

20

100
+

30

100
×

10

100
+

10

100
×

5

100

=
155

1000
⁡𝑜𝑟⁡

31

200

OR 

½ 

1 

½ 

36(i) (b) 

Ans 

Let A = Amber manufactures the car 

B = Bonzi manufactures the car 

C = Comet manufactures the car 

E = The selected car is a petrol car 
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𝑃(𝐴) =
60

100
, 𝑃(𝐵) =

30

100
, 𝑃(𝐶) =

10

100

𝑃(𝐸) = 𝑃(𝐴) × 𝑃 (
𝐸

𝐴
) + 𝑃(𝐵) × 𝑃 (

𝐸

𝐵
) + 𝑃(𝐶) × 𝑃(

𝐸

𝐶
) 

=
60

100
×

80

100
+

30

100
×

90

100
+

10

100
×

95

100

=
845

1000
⁡𝑜𝑟⁡

169

200

½ 

1 

½ 

36(ii) 

Ans 
𝑃 (

𝐶

𝐸
) =

𝑃(𝐶) × 𝑃(
𝐸
𝐶)

𝑃(𝐸)

=

10
100 ×

5
100

60
100 ×

20
100 +

30
100 ×

10
100 +

10
100 ×

5
100

=

50
10000
1550
10000

=
1

31
1 

36(iii) 

Ans 

P (
A⁡or⁡B

E
) = 1 − P (

C

E
) = 1 −

1

31
=

30

31
1 

37. 

(i) Ans 𝑓′(𝑥) = 𝑒𝑥(𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥)

For critical points, 𝑓′(𝑥) = 0

⇒ 𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 = 0

⇒ 𝑐𝑜𝑠𝑥 = −𝑠𝑖𝑛𝑥 ½ 
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For⁡x⁡to⁡be⁡a⁡critical⁡point⁡𝑥 ∈ (0, 𝜋), hence, 𝑥 =
3𝜋

4

For all 𝑥 ∈ [0,
3𝜋

4
] , 𝑓′(𝑥) ≥ 0

Hence, f is increasing in [0,
3𝜋

4
] 

Note: If a student concludes the answer in any of the following intervals, full marks 

may be awarded: 

(0,
3π

4
) or [0,

3𝜋

4
) or (0,

3π

4
] 

For all 𝑥 ∈ [
3𝜋

4
, 𝜋] , 𝑓′(𝑥) ≤ 0

Hence, f is decreasing in [
3𝜋

4
, 𝜋] 

Note: If a student concludes the answer in any of the following intervals, full marks 

may be awarded: 

(
3𝜋

4
, 𝜋) or (

3𝜋

4
, 𝜋] or [

3𝜋

4
, 𝜋) 

½ 

½ 

½ 

37(ii) Ans 𝑥 =
3𝜋

4
 is a critical point 

𝑓′′(𝑥) = 𝑒𝑥(𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥) + 𝑒𝑥(𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥)

= 2𝑒𝑥𝑐𝑜𝑠𝑥

𝑓′′ (
3𝜋

4
) = −𝑣𝑒 

Hence, 
3π

4
 is a point of local maximum. 

1 

½ 

½ 
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38. 

38 Ans (i) The number of relations = 24×3 = 212 1 

38 Ans (ii) Since, S2 and S3 have been assigned the same judge 𝐽2, the function is not one-one. 

Hence, it is not bijective. 1 

38 (iii) (a) There cannot exist any one-one function from S to J as n(S) > n(J). Hence, the number 

of one-one functions from S to J is 0. 

OR 

2 

38 (iii) (b) To make 𝑅1 reflexive and not symmetric we need to add the following ordered pairs: 

(𝑆1, 𝑆1), (𝑆2, 𝑆2), (𝑆3, 𝑆3), (𝑆4, 𝑆4) 2 
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