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Section A 

1. (d)5   

2. (c) 24             [1] 

3. (b) [
−𝝅

𝟐
, 𝟎]            [1] 

4. (a) 0             [1] 

5. (b) 2             [1] 

6. (c) 8             [1] 

7. (d) 
𝟏𝟏

𝟒
             [1] 

8. (d) 1.5             [1] 

9. (a) 
𝒄𝒐𝒔 𝒂

𝒄𝒐𝒔𝟐(𝒂+𝒚)
            [1] 

10. (d) -16x             [1] 

11. (d) [𝟐,∞)            [1] 

12. (b) 𝒆𝒙. 𝐬𝐞𝐜 𝒙 + 𝒄           [1] 

13. (d) 0             [1] 

14. (d) 
𝟒

𝟑
             [1] 

15. (b) 1             [1] 

16. (a) 3             [1] 

17. (c)(
𝟏

𝟐
,
𝟏

𝟒
)            [1] 

18. (c) a=3, b=5            [1] 

19. (a)              [1] 

20. (a)             [1] 

Section B 

21. As 𝒇 is continuous at 𝒙 = −𝟏 

∴ 𝐥𝐢𝐦
𝒙→−𝟏

𝒇(𝒙) = 𝒇(−𝟏)           [
𝟏

𝟐
] 

⇒ 𝐥𝐢𝐦
𝒙→−𝟏

𝒙𝟐−𝟐𝒙−𝟑

𝒙+𝟏
= 𝒇(−𝟏)          

 
𝟏

𝟐
 

⇒ 𝐥𝐢𝐦
𝒙→−𝟏

(𝒙+𝟏)(𝒙−𝟑)

(𝒙+𝟏)
= 𝒌           [1] 

⇒ −𝟏 − 𝟑 = 𝒌 
⇒ 𝒌 = −𝟒            [1] 

[OR] 

𝒇(𝒙) = 𝒙|𝒙| = {
 𝒙𝟐,     𝒙 ≥ 𝟎

−𝒙𝟐,   𝒙 < 0
          [

𝟏

𝟐
] 

LHL: -  

𝐥𝐢𝐦
𝒙→𝒐−

𝒇(𝒙)−𝒇(𝟎)

𝒙−𝟎
= 𝐥𝐢𝐦

𝒙→𝒐−

(−𝒙𝟐)−𝟎

𝒙−𝟎
= 𝐥𝐢𝐦

𝒙→𝒐−
(−𝒙) = 𝟎        [1] 

RHL: - 

𝐥𝐢𝐦
𝒙→𝒐+

𝒇(𝒙)−𝒇(𝟎)

𝒙−𝟎
= 𝐥𝐢𝐦

𝒙→𝒐−

𝒙𝟐−𝟎𝟐

𝒙−𝟎
= 𝐥𝐢𝐦

𝒙→𝒐+
(𝒙) = 𝟎        [1] 

∵LHL=RHL=𝒇′(𝟎) 



∴ 𝒇 is differentiable at 𝒙 = 𝟎          [
𝟏

𝟐
] 

 

22. ∵ 𝑨(𝒂𝒅𝒋𝑨) = |𝑨|𝑰           [
𝟏

𝟐
] 

|𝑨| = 𝟐(𝟏𝟎− 𝟗) = 𝟐 × 𝟏 = 𝟐          [1] 

∴ 𝑨(𝒂𝒅𝒋𝑨) = 𝟐𝑰 or [
𝟐 𝟎 𝟎
𝟎 𝟐 𝟎
𝟎 𝟎 𝟐

]          [
𝟏

𝟐
] 

23. 𝒍𝒆𝒕 𝒙 = 𝒕𝒂𝒏𝜽 

⇒ 𝜽 = 𝐭𝐚𝐧−𝟏 𝒙            [
𝟏

𝟐
] 

∴ 𝐬𝐢𝐧−𝟏 (
𝒙

√𝟏+𝒙𝟐
) = 𝐬𝐢𝐧−𝟏 (

𝐭𝐚𝐧 𝜽

√𝟏+𝒕𝒂𝒏𝟐𝜽
) = 𝐬𝐢𝐧−𝟏 (

𝐭𝐚𝐧 𝜽

𝒔𝒆𝒄𝜽
) = 𝐬𝐢𝐧−𝟏(𝒔𝒊𝒏𝜽) = 𝜽    [1] 

𝜽 = 𝐭𝐚𝐧−𝟏 𝒙            [
𝟏

𝟐
] 

[OR] 

∵ −𝟏 ≤ √𝒙 − 𝟏 ≤           [
𝟏

𝟐
] 

⇒ 𝟎 ≤ 𝒙 − 𝟏 ≤ 𝟏           [1] 

𝟏 ≤ 𝒙 ≤ 𝟐 

∴Domain is 𝒙 ∈ [𝟏, 𝟐]           [
𝟏

𝟐
] 

24. 𝒇′(𝒙) = 𝟐𝒙 − 𝟐𝒂           [
𝟏

𝟐
] 

∵ 𝒇 is an increasing function  

∴ 𝒇′(𝒙) ≥ 𝟎            [
𝟏

𝟐
] 

⇒ 𝟐𝒙 − 𝟐𝒂 ≥ 𝟎           [
𝟏

𝟐
] 

⇒ 𝒂 ≤ 𝒙 as 𝒙 > 0, 𝑎 ≤ 0          [
𝟏

𝟐
] 

25. 𝒙
𝟐

𝟗
+

𝒚𝟐

𝟒
= 𝟏 

⇒ 𝒚 = ±
𝟐

𝟑
√𝟗 − 𝒙𝟐           [

𝟏

𝟐
] 

∴Required area = 𝟐∫
𝟐

𝟑

𝟑

𝟎
√𝟗 − 𝒙𝟐         [

𝟏

𝟐
] 

=
𝟒

𝟑
[
𝒙

𝟐
√𝟗 − 𝒙𝟐 +

𝟗

𝟐
𝐬𝐢𝐧−𝟏 𝒙

𝟑
]
𝟎

𝟑
         [

𝟏

𝟐
] 

=
𝟒

𝟑
[(𝟎 +

𝟗

𝟐
𝐬𝐢𝐧−𝟏 𝟏 − 𝟎)]           

= 𝟑𝝅 𝒔𝒒.𝒖𝒏𝒊𝒕𝒔           [
𝟏

𝟐
] 

Section C 

26. Show that 𝑹 is reflexive           [
𝟏

𝟐
] 

Show that 𝑹 is symmetric           [1] 

Show that 𝑹 is transitive           [1] 

∵ 𝑹 is reflexive, symmetric as well as transitive 

∴ 𝑹 is an equivalence relation           [
𝟏

𝟐
] 

[OR] 

for one-one: - 

Let 𝒙𝟏, 𝒙𝟐 ∈ 𝑹 − {𝟐} such that 𝒇(𝒙𝟏) = 𝒇(𝒙𝟐) 

⇒
𝒙𝟏−𝟏

𝒙𝟏−𝟐
=

𝒙𝟐−𝟏

𝒙𝟐−𝟐
⇒ 𝒙𝟏 = 𝒙𝟐          [1] 

∴ 𝒇 is one-one             [
𝟏

𝟐
] 

For onto: - 

𝒇(𝒙) = 𝒚 ⇒
𝒙 − 𝟏

𝒙 − 𝟐
= 𝒚 

∴ 𝒙 =
𝟐𝒚−𝟏

𝒚−𝟏
            [1] 

∴ Range of 𝒇 = 𝑹 − {𝟏} = codomain 𝑩 



∴ 𝒇 is onto            [
𝟏

𝟐
] 

27. 𝐥𝐨𝐠(𝐜𝐨𝐬𝒙)𝒚 =𝐥𝐨𝐠(𝐜𝐨𝐬𝒚)𝒙 
⇒ 𝒚𝐥𝐨𝐠 𝐜𝐨𝐬𝒙 = 𝒙 𝐥𝐨𝐠𝐜𝐨𝐬𝒚          [1] 

Differentiate both sides w.r.t x 

⇒ 𝒚
𝟏

𝐜𝐨𝐬 𝒙
(−𝐬𝐢𝐧𝒙) + 𝐥𝐨𝐠𝐜𝐨𝐬𝒙

𝒅𝒚

𝒅𝒙
= 𝒙

𝟏

𝐜𝐨𝐬 𝒙
(−𝐬𝐢𝐧𝒚)

𝒅𝒚

𝒅𝒙
       [1] 

⇒ (𝐥𝐨𝐠𝐜𝐨𝐬𝒙 + 𝒙 𝐭𝐚𝐧𝒚)
𝒅𝒚

𝒅𝒙
= 𝐥𝐨𝐠𝐜𝐨𝐬𝒚 + 𝒚𝐭𝐚𝐧𝒙 

⇒
𝒅𝒚

𝒅𝒙
=

𝐥𝐨𝐠 𝐜𝐨𝐬𝒚+𝒚 𝐭𝐚𝐧 𝒙

𝐥𝐨𝐠𝐜𝐨𝐬 𝒙+𝒙 𝐭𝐚𝐧 𝒚
           [1] 

[OR] 
𝒅𝒚

𝒅𝜽
= 𝒂𝐬𝐢𝐧𝜽,

𝒅𝒙

𝒅𝜽
= 𝒂(𝟏 − 𝐜𝐨𝐬𝜽)         [

𝟏

𝟐
] 

𝒅𝒚

𝒅𝒙
=

𝐬𝐢𝐧 𝜽

𝟏−𝐜𝐨𝐬𝜽
= 𝐜𝐨𝐭

𝜽

𝟐
           [1] 

𝒅𝟐𝒚

𝒅𝒙𝟐 = −
𝒄𝒐𝒔𝒆𝒄𝟐𝜽

𝟐

𝟐𝒂(𝟏−𝐜𝐨𝐬𝜽)
           [1] 

𝒅𝟐𝒚

𝒅𝒙𝟐]
𝜽=

𝝅

𝟑

= −
𝟒

𝒂
            [

𝟏

𝟐
] 

28. 𝑰 = ∫
𝒙

𝟏+𝐜𝐨𝐬𝒙
𝒅𝒙 + ∫

𝐬𝐢𝐧 𝒙

𝟏+𝐜𝐨𝐬 𝒙
𝒅𝒙 

𝑰 = ∫
𝒙

𝟐𝒄𝒐𝒔𝟐𝒙

𝟐

𝒅𝒙 + ∫
𝟐 𝐬𝐢𝐧

𝒙

𝟐
𝐜𝐨𝐬

𝒙

𝟐

𝟐 𝐜𝐨𝐬
𝒙

𝟐
𝐜𝐨𝐬

𝒙

𝟐

𝒅𝒙         [1] 

𝑰 =
𝟏

𝟐
∫𝒙𝒔𝒆𝒄𝟐

𝒙

𝟐
𝒅𝒙 + ∫𝐭𝐚𝐧

𝒙

𝟐
𝒅𝒙 

𝑰 = [(𝒙∫𝒔𝒆𝒄𝟐
𝒙

𝟐
𝒅𝒙 − ∫

𝒅(𝒙)

𝒅𝒙
∫𝒔𝒆𝒄𝟐

𝒙

𝟐
𝒅𝒙)𝒅𝒙] + ∫𝐭𝐚𝐧

𝒙

𝟐
𝒅𝒙 

𝑰 =
𝟏

𝟐
𝒙. 𝟐 𝐭𝐚𝐧

𝒙

𝟐
−

𝟏

𝟐
∫𝟏 (𝟐 𝐭𝐚𝐧

𝒙

𝟐
)𝒅𝒙 + ∫ 𝐭𝐚𝐧

𝒙

𝟐
        [1] 

𝑰 = 𝒙 𝐭𝐚𝐧
𝒙

𝟐
−

𝟏

𝟐
∫ 𝐭𝐚𝐧

𝒙

𝟐
𝒅𝒙 +

𝟏

𝟐
∫ 𝐭𝐚𝐧

𝒙

𝟐
𝒅𝒙        [1] 

𝑰 = 𝒙 𝐭𝐚𝐧
𝒙

𝟐
+ 𝒄 

∴ ∫
𝒙+𝐬𝐢𝐧 𝒙

𝟏+𝐜𝐨𝐬𝒙

𝝅

𝟒
𝟎

𝒅𝒙 = [𝒙 𝐭𝐚𝐧
𝒙

𝟐
]
𝟎

𝝅

𝟒            

=
𝝅

𝟒
𝐭𝐚𝐧

𝝅

𝟖
− 𝟎 =

𝝅

𝟒
𝐭𝐚𝐧

𝝅

𝟖
          [1] 

29. 𝒂⃗⃗ × 𝒃⃗⃗ = |
𝒊̂ 𝒋̂ 𝒌̂
𝟏 𝟒 𝟐
𝟑 −𝟐 𝟕

| = 𝟑𝟐𝒊̂ − 𝒋̂ − 𝟏𝟒𝒌̂        [1] 

∵ 𝒅⃗⃗ is perpendicular to both 𝒂⃗⃗  and 𝒃⃗⃗  

∴ 𝒅⃗⃗ = 𝝀(𝒂⃗⃗ × 𝒃⃗⃗ ) = 𝝀(𝟑𝟐𝒊̂ − 𝒋̂ − 𝟏𝟒𝒌̂)         [
𝟏

𝟐
] 

∵ 𝒄⃗ . 𝒅⃗⃗ = 𝟏𝟖 (given) 

∴ (𝟐𝒊̂ − 𝒋̂ + 𝟒𝒌̂)(𝟑𝟐𝝀𝒊̂ − 𝝀𝒋̂ − 𝟏𝟒𝝀𝒌̂) = 𝟏𝟖        [
𝟏

𝟐
] 

⇒ (𝟐)× (𝟑𝟐) + (𝟏) × (𝝀) + (𝟒) × (−𝟏𝟒𝝀) = 𝟏𝟖 
⇒ 𝝀(𝟔𝟒+ 𝟏 − 𝟓𝟔) = 𝟏𝟖 

⇒ 𝝀 =
𝟏𝟖

𝟗
 

⇒ 𝝀 = 𝟐            [
𝟏

𝟐
] 

∴ 𝒅⃗⃗ = 𝟐(𝟑𝟐𝒊̂ − 𝒋̂ − 𝟏𝟒𝒌̂) = 𝟔𝟒𝒊̂ − 𝟐𝒋̂ − 𝟐𝟖𝒌̂        [
𝟏

𝟐
] 

30. Correct graph with shaded region                     [𝟏
𝟏

𝟐
] 

Corner Points  Value of  
Z=3x+9y 

(0,20) 180⟶ maximum 

(0,10) 90 

(5,5) 60 



(15,15) 180⟶ maximum 

∴Z maximum=180 at infinitely many points lying on the line joining points (0,20) & (15,15).  [
𝟏

𝟐
] 

              

 

31. P(A)=
𝟐

𝟕
 and P(B)=

𝟒

𝟕
 

∴P(A’)= 𝟏 −
𝟐

𝟕
=

𝟓

𝟕
 and P(B’)= 𝟏 −

𝟒

𝟕
=

𝟑

𝟕
        [1] 

∴P (one of them coming to school in time)=P(A). P(B’) +P(A’). P(B)     [1] 

=
𝟐

𝟑
×

𝟑

𝟕
+

𝟓

𝟕
×

𝟒

𝟕
=

𝟔

𝟒𝟗
+

𝟐𝟎

𝟒𝟗
=

𝟐𝟔

𝟒𝟗
          [1] 

[OR] 

Let A and B be two events such that 

A=Selection of committee having exactly 2 boys  

B=Selection of committee having at least one girl 

To find- P(A/B) 

∵P(B)=
𝟒𝒄𝟏×𝟕𝒄𝟑+𝟒𝒄𝟐×𝟕𝒄𝟐+𝟒𝒄𝟑×𝟕𝒄𝟏+𝟒𝒄𝟒

𝟏𝟏𝒄𝟒

 

⇒P(B)=
𝟏𝟒𝟎+𝟏𝟐𝟔+𝟐𝟖+𝟏

𝟑𝟑𝟎
=

𝟐𝟗𝟓

𝟑𝟑𝟎
=

𝟓𝟗

𝟓𝟓
         [1] 

⇒P(A∩B)=
𝟒𝒄𝟐

×𝟕𝒄𝟐

𝟏𝟏𝒄𝟒

=
𝟏𝟐𝟔

𝟑𝟑𝟎
=

𝟐𝟏

𝟓𝟓
          [1] 

∵P(A/B)=
𝑷(𝑨∩𝑩)

𝑷(𝑩)
=

𝟐𝟏

𝟓𝟓
𝟓𝟗

𝟓𝟔

=
𝟐𝟏

𝟓𝟓
×

𝟔𝟔

𝟓𝟗
=

𝟏𝟐𝟔

𝟐𝟗𝟓
         [1] 

Section D 

32. |𝑨| = 𝟏 ≠ 𝟎 ⇒ |𝑨|−𝟏 exists           [1] 

(adj𝑨)= [
−𝟑 𝟐 𝟐
−𝟐 𝟏 𝟏
−𝟒 𝟐 𝟑

]

𝑻

= [
−𝟑 −𝟐 −𝟒
𝟐 𝟏 𝟐
𝟐 𝟏 𝟑

]        [1] 

𝑨−𝟏 =
𝒂𝒅𝒋𝑨

|𝑨|
=

𝟏

𝟏
[
−𝟑 −𝟐 −𝟒
𝟐 𝟏 𝟐
𝟐 𝟏 𝟑

] = [
−𝟑 −𝟐 −𝟒
𝟐 𝟏 𝟐
𝟐 𝟏 𝟑

]       [1] 

In the given equations 

𝑪𝑿 = 𝑩 where 𝑪 = [
𝟏 −𝟐 𝟎
𝟐 −𝟏 −𝟏
𝟎 −𝟐 𝟏

] = 𝑨𝑻, 𝑩 = [
𝟏𝟎
𝟖
𝟕

] ,𝑿 = [
𝒙
𝒚
𝒛
] 

⇒ 𝑿 = 𝑪−𝟏𝑩 = (𝑨𝑻)
−𝟏

𝑩 = [𝑨−𝟏]
𝑻
𝑩         [1] 

⇒ 𝑿 = [
−𝟑 𝟐 𝟐
−𝟐 𝟏 𝟏
−𝟒 𝟐 𝟑

][
𝟏𝟎
𝟖
𝟕

] = [
−𝟑𝟎+ 𝟏𝟔+ 𝟏𝟒
−𝟐𝟎 + 𝟖 + 𝟕

−𝟒𝟎+ 𝟏𝟔+ 𝟐𝟏
] 

⇒ [
𝒙
𝒚
𝒛
] = [

𝟎
−𝟓
𝟑

] 

∴ 𝒙 = 𝟎,𝒚 = −𝟓, 𝒄 = −𝟑          [1] 

33. Let 𝟓𝒙+ 𝟑 = 𝑨.𝒅(𝒙𝟐 + 𝟒𝒙+ 𝟏𝟎) + 𝑩 

𝑨 =
𝟓

𝟐
 and 𝑩 = −𝟕 

Now,  

𝑰 = ∫

𝟓

𝟐
(𝟐𝒙 + 𝟒)

√𝒙𝟐 + 𝟒𝒙 + 𝟏𝟎
𝒅𝒙 =

𝟓

𝟐
∫

(𝟐𝒙 + 𝟒)

√𝒙𝟐 + 𝟒𝒙+ 𝟏𝟎
𝒅𝒙 − 𝟕∫

𝒅𝒙

√𝒙𝟐 + 𝟒𝒙+ 𝟏𝟎
 

∴ 𝑰 =
𝟓

𝟐
𝑰𝟏 − 𝟕𝑰𝟐           [1] 

𝑰𝟏 = ∫
(𝟐𝒙+𝟒)

√𝒙𝟐+𝟒𝒙+𝟏𝟎
𝒅𝒙 = ∫

𝒅𝒕

√𝒕
  [where 𝒕 = 𝒙𝟐 + 𝟒𝒙 + 𝟏𝟎 

𝑰𝟏 = 𝟐√𝒕 + 𝒄𝟏            [1] 

[1] 



𝑰𝟏 = 𝟐√𝒙𝟐 + 𝟒𝒙 + 𝟏𝟎+ 𝒄𝟏 

𝑰𝟐 = ∫
𝒅𝒙

√𝒙𝟐+𝟒𝒙+𝟏𝟎
= ∫

𝒅𝒙

√(𝒙+𝟐)𝟐+(√𝟔)
𝟐
= 𝐥𝐨𝐠(𝒙 + 𝟐) + √𝒙𝟐 + 𝟒𝒙+ 𝟏𝟎+ 𝒄𝟐    [1] 

∴ 𝑰 =
𝟓

𝟐
× 𝟐√𝒙𝟐 + 𝟒𝒙 + 𝟏𝟎− 𝟕 𝐥𝐨𝐠 |(𝒙 + 𝟐) + √𝒙𝟐 + 𝟒𝒙 + 𝟏𝟎| + (

𝟓

𝟐
𝒄𝟏 − 𝟕𝒄𝟐)  

⇒ 𝑰 = 𝟓√𝒙𝟐 + 𝟒𝒙+ 𝟏𝟎− 𝟕𝐥𝐨𝐠 |(𝒙+ 𝟐) + √𝒙𝟐 + 𝟒𝒙+ 𝟏𝟎|+ 𝑪  

[OR] 

𝑰 = ∫
𝒙

𝒂𝟐𝒄𝒐𝒔𝟐𝒙+𝒃𝟐𝒔𝒊𝒏𝟐𝒙

𝝅

𝟎
𝒅𝒙     (i)     [1] 

𝑰 = ∫
𝝅−𝒙

𝒂𝟐𝒄𝒐𝒔𝟐(𝝅−𝒙)+𝒃𝟐𝒔𝒊𝒏𝟐(𝝅−𝒙)

𝝅

𝟎
𝒅𝒙  

𝑰 = ∫
𝝅−𝒙

𝒂𝟐𝒄𝒐𝒔𝟐𝒙+𝒃𝟐𝒔𝒊𝒏𝟐𝒙

𝝅

𝟎
𝒅𝒙     (ii)     [1] 

Adding (i) and (ii)  

𝑰 + 𝑰 = ∫
𝝅 − 𝒙 + 𝒙

𝒂𝟐𝒄𝒐𝒔𝟐𝒙 + 𝒃𝟐𝒔𝒊𝒏𝟐𝒙

𝝅

𝟎

𝒅𝒙 

𝟐𝑰 = ∫
𝝅

𝒂𝟐𝒄𝒐𝒔𝟐𝒙 + 𝒃𝟐𝒔𝒊𝒏𝟐𝒙

𝝅

𝟎

𝒅𝒙 

𝑰 =
𝝅

𝟐
× 𝟐∫

𝟏

𝒂𝟐𝒄𝒐𝒔𝟐𝒙+𝒃𝟐𝒔𝒊𝒏𝟐𝒙

𝝅

𝟐
𝟎

𝒅𝒙   [∵ ∫ 𝒇(𝒙)𝒅𝒙 = 𝟐∫ 𝒇(𝒙)𝒅𝒙
𝒂

𝟎

𝟐𝒂

𝟎
]    [1] 

𝑰 = 𝝅∫
𝒔𝒆𝒄𝟐𝒙

𝒂𝟐+𝒃𝟐𝒕𝒂𝒏𝟐𝒙

𝝅

𝟐
𝟎

𝒅𝒙    (dividing numerator and denominator by 𝒄𝒐𝒔𝟐𝒙)  

𝑰 =
𝝅

𝒃
∫

𝒅𝒕

𝒂𝟐+(𝒕)𝟐
     [

𝒘𝒉𝒆𝒓𝒆 𝒕 = 𝒃 𝐭𝐚𝐧𝒙
𝒘𝒉𝒆𝒏 𝒙 = 𝟎, 𝒕 = 𝟎

𝒘𝒉𝒆𝒏 𝒙 =
𝝅

𝟐
, 𝒕 = ∞

]     [1] 

𝑰 =
𝝅

𝒃
[
𝟏

𝒂
𝐭𝐚𝐧−𝟏

𝒕

𝒂
]
𝟎

∞

 

𝑰 =
𝝅

𝒂𝒃
[𝐭𝐚𝐧−𝟏 ∞− 𝐭𝐚𝐧−𝟏 𝟎]

𝟎

∞
 

𝑰 =
𝝅

𝒂𝒃
[
𝝅

𝟐
− 𝟎] 

𝑰 =
𝝅𝟐

𝒂𝒃
             [1] 

34. 𝒙 𝒅𝒚

𝒅𝒙
+ 𝒙𝒄𝒐𝒔𝟐 (

𝒚

𝒙
) = 𝒚 

⇒
𝒅𝒚

𝒅𝒙
=

𝒚

𝒙
− 𝒄𝒐𝒔𝟐 (

𝒚

𝒙
)    (i)       [1] 

Let 𝒚 = 𝒗𝒙 ⇒
𝒅𝒚

𝒅𝒙
= 𝒗 + 𝒙

𝒅𝒗

𝒅𝒙
   (ii)       (

𝟏

𝟐
) 

∴ 𝒗 − 𝒄𝒐𝒔𝟐 (
𝒚

𝒙
) = 𝒗 + 𝒙

𝒅𝒗

𝒅𝒙
 

⇒ 𝐬𝐞𝐜𝟐 𝒗𝒅𝒗 = −
𝒅𝒙

𝒙
           [1] 

⇒ ∫𝐬𝐞𝐜𝟐 𝒗𝒅𝒗 = −∫
𝒅𝒙

𝒙
          (

𝟏

𝟐
) 

⇒ 𝐭𝐚𝐧𝒗 = − 𝐥𝐨𝐠|𝒙|+ 𝒄 

⇒ 𝐭𝐚𝐧
𝒚

𝒙
= −𝐥𝐨𝐠|𝒙|+ 𝒄          [1] 

Putting 𝒙 = 𝟏&𝑦
𝝅

𝟒
 we get 𝒄 = 𝟏 

∴ Particular solution is 𝐭𝐚𝐧
𝒚

𝒙
= −𝐥𝐨𝐠|𝒙| + 𝟏        [1] 



[OR] 

⇒ (𝒙𝟐 + 𝟏)
𝒅𝒚

𝒅𝒙
+ 𝟐𝒙𝒚 = √𝒙𝟐 + 𝟒 

⇒
𝒅𝒚

𝒅𝒙
+

𝟐𝒙

𝒙𝟐+𝟏
=

√𝒙𝟐+𝟒

𝒙𝟐+𝟏
           [1] 

⇒ 𝑷 =
𝟐𝒙

𝒙𝟐 + 𝟏
& 𝑄 =

√𝒙𝟐 + 𝟒

𝒙𝟐 + 𝟏
 

∴ 𝑰. 𝑭 = 𝒆∫ 𝑷𝒅𝒙 = 𝒆
∫

𝟐𝒙

𝒙𝟐+𝟏
𝒅𝒙

= 𝒆𝐥𝐨𝐠|𝒙𝟐−𝟏| = 𝒙𝟐 − 𝟏       [1] 

∴ Solution of the differential equation is  

𝒚(𝑰. 𝑭) = ∫𝑸(𝑰.𝑭) 𝒅𝒙           (
𝟏

𝟐
) 

⇒ 𝒚(𝒙𝟐 + 𝟏) = ∫
(√𝒙𝟐+𝟒)(𝒙𝟐−𝟏)

(𝒙𝟐−𝟏)
𝒅𝒙 

⇒ 𝒚(𝒙𝟐 + 𝟏) = ∫√𝒙𝟐 + 𝟒𝒅𝒙  

⇒ 𝒚(𝒙𝟐 + 𝟏) = ∫√𝒙𝟐 + 𝟐𝟐 𝒅𝒙          (
𝟏

𝟐
) 

⇒ 𝒚(𝒙𝟐 + 𝟏) =
𝒙

𝟐
√𝒙𝟐 + 𝟐𝟐 +

𝟒

𝟐
𝐥𝐨𝐠 |𝒙 + √𝒙𝟐 + 𝟐𝟐| + 𝒄 

⇒ 𝒚(𝒙𝟐 + 𝟏) =
𝒙

𝟐
√𝒙𝟐 + 𝟐𝟐 + 𝟐 𝐥𝐨𝐠 |𝒙 + √𝒙𝟐 + 𝟐𝟐| + 𝒄 

35. For the given lines  

𝒂𝟏⃗⃗ ⃗⃗ = −𝒊̂ + 𝒋̂ + 𝟗𝒌̂ ,𝒃𝟏
⃗⃗ ⃗⃗ = 𝟐𝒊̂ + 𝒋̂ − 𝟑𝒌̂  

𝒂𝟐⃗⃗ ⃗⃗ = 𝟑𝒊̂ − 𝟏𝟓𝒋̂ + 𝟗𝒌̂ ,𝒃𝟐
⃗⃗ ⃗⃗ = 𝟐𝒊̂ − 𝟕𝒋̂ + 𝟓𝒌̂  

∴ 𝒂𝟏⃗⃗ ⃗⃗ − 𝒂𝟐⃗⃗ ⃗⃗ = 𝟒𝒊̂ − 𝟏𝟔𝒋̂           [1] 

𝒃𝟏
⃗⃗ ⃗⃗ × 𝒃𝟐

⃗⃗ ⃗⃗ = −𝟏𝟔𝒊̂ − 𝟏𝟔𝒋̂ − 𝟏𝟔𝒌̂          [2] 

|𝒃𝟏
⃗⃗ ⃗⃗ × 𝒃𝟐

⃗⃗ ⃗⃗ | = 𝟏𝟔√𝟑           [1] 

∴ 𝑺.𝑫 = |
(𝒂𝟏⃗⃗ ⃗⃗ −𝒂𝟐⃗⃗ ⃗⃗ ).(𝒃𝟏

⃗⃗ ⃗⃗  ×𝒃𝟐
⃗⃗ ⃗⃗  )

|𝒃𝟏
⃗⃗ ⃗⃗  ×𝒃𝟐

⃗⃗ ⃗⃗  |
|  

⇒ 𝑺.𝑫 = |
(𝟒𝒊̂−𝟏𝟔𝒋̂).(−𝟏𝟔𝒊̂−𝟏𝟔𝒋̂−𝟏𝟔𝒌̂)

𝟏𝟔√𝟑
| =

𝟏𝟗𝟐

𝟏𝟔√𝟑
×

√𝟑

√𝟑
=

𝟏𝟐√𝟑

𝟑
= 𝟒√𝟑      [1] 

36. (𝒊) Volume of tank= 𝟐𝟓𝟎𝒎𝟑 

⇒ 𝒙𝟐 × 𝒉 = 𝟐𝟓𝟎𝒎𝟑 

⇒ 𝒉 =
𝟐𝟓𝟎

𝒙𝟐
            [

𝟏

𝟐
] 

∴ total cost of digging tank = 𝟒𝟎,𝟎𝟎𝟎𝒉𝟐 + 𝟓,𝟎𝟎𝟎𝒙𝟐 

⇒ 𝑪(𝒙) = 𝟒𝟎, 𝟎𝟎𝟎(
𝟐𝟓𝟎

𝒙𝟐
)
𝟐
+ 𝟓,𝟎𝟎𝟎𝒙𝟐  

⇒ 𝑪(𝒙) = 𝟒𝟎, 𝟎𝟎𝟎×
𝟔𝟐,𝟓𝟎𝟎

𝒙𝟒
+ 𝟓,𝟎𝟎𝟎𝒙𝟐         [

𝟏

𝟐
] 

(𝒊𝒊)
𝒅𝑪(𝒙)

𝒅𝒙
=  𝟒𝟎,𝟎𝟎𝟎×

𝟔𝟐,𝟓𝟎𝟎

𝒙𝟒 + 𝟓,𝟎𝟎𝟎𝒙𝟐         

⇒
𝒅𝑪(𝒙)

𝒅𝒙
=

−𝟒×𝟒𝟎,𝟎𝟎𝟎×𝟔𝟐,𝟓𝟎𝟎

𝒙𝟓 + 𝟏𝟎,𝟎𝟎𝟎𝒙         [1] 

(𝒊𝒊𝒊) For maximum/minimum cost 
𝒅𝑪(𝒙)

𝒅𝒙
= 𝟎 

⇒ 𝒙 = 𝟏𝟎𝒎            [1] 

⇒
𝒅𝟐𝑪(𝒙)

𝒅𝒙𝟐
𝒂𝒕 𝒙=𝟏𝟎

> 0   

∴ 𝑪(𝒙) is minimum at 𝒙 = 𝟏𝟎          [1] 

[OR] 

𝑪(𝒙) = 𝟓,𝟎𝟎𝟎𝒙𝟐 +
𝟐,𝟓𝟎, 𝟎𝟎,𝟎𝟎,𝟎𝟎𝟎

𝒙𝟒
 

𝑪′(𝒙) = 𝟏𝟎,𝟎𝟎𝟎−
(𝟏𝟎)𝟏𝟎

𝒙𝟓           [1] 

For increasing 𝑪′𝒙 > 0 

⇒ 𝒙 > 10 

So, for 𝑪′(𝒙)  to be increasing 𝒙 > 10 and 𝑪′(𝒙) < 0,∀𝑥 ∈ (𝟎,𝟏𝟎). 

∴ 𝑪(𝒙) is not increasing for 𝒙 > 0.         [1] 



37. (𝒊) 𝒙

𝟑
=

𝒚

−𝟒
=

𝒛

𝟏
  path is straight line          [1] 

(𝒊𝒊) After 𝟓𝒔𝒆𝒄 position of the missile be 

𝒙 = 𝟑𝒕 = 𝟑 × 𝟓 = 𝟏𝟓 

𝒚 = −𝟒𝒕 = −𝟒 × 𝟓 = −𝟐𝟎 
𝒛 = 𝒕 = 𝟓 

∴ Point is (𝟏𝟓,−𝟐𝟎, 𝟓)           [1] 

Its distance from origin is √𝟔𝟓𝟎𝒌𝒎.         [1] 

(𝒊𝒊𝒊) Height of the missile from the ground= √(𝟓 − 𝟓)𝟐(−𝟖 + 𝟖)𝟐(𝟏𝟎− 𝟎)𝟐 = 𝟏𝟎𝒌𝒎   [1] 

[OR] 

Given lines are perpendicular if 𝟐 × (−𝟐) + 𝟑(−𝟏)+ 𝟕 × 𝒌 = 𝟎 

⇒ 𝒌 = 𝟏            [1] 

38. Let 𝑬𝟏, 𝑬𝟐, 𝑬𝟑 be the events that a customer avails loan on fixed rate, floating rate, variable rate 

respectively. Also let E be the events that the person defaults on the loan. 

Now, 𝑷(𝑬𝟏) = 𝟏𝟎% =
𝟏

𝟏𝟎
, 𝑷(𝑬𝟐) = 𝟐𝟎% =

𝟐

𝟏𝟎
, 𝑷(𝑬𝟑) = 𝟕𝟎% =

𝟕

𝟏𝟎
 

Also, 𝑷(𝑬|𝑬𝟏) = 𝟓%,𝑷(𝑬|𝑬𝟐) = 𝟑%,𝑷(𝑬|𝑬𝟑) = 𝟏%. 

(𝒊)𝑷(𝑬𝟏) = 𝑷(𝑬𝟏)𝑷(𝑬|𝑬𝟏) + 𝑷(𝑬𝟐)𝑷(𝑬|𝑬𝟐) + 𝑷(𝑬𝟑)𝑷(𝑬|𝑬𝟑)     [2] 

⇒ 𝑷(𝑬) = 𝟎.𝟎𝟏𝟖       [2] 

(𝒊𝒊) By using Baye’s theorem, (𝑬𝟑|𝑬)=
(𝑬𝟑 |𝑬)

𝑷(𝑬𝟏)𝑷(𝑬|𝑬𝟏)+𝑷(𝑬𝟐)𝑷(𝑬|𝑬𝟐)+𝑷(𝑬𝟑)𝑷(𝑬|𝑬𝟑)
    [2] 

⇒ (𝑬𝟑|𝑬) =
𝟕

𝟏𝟖
       [2] 

 

 


