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Q.No. EXPECTED ANSWER / VALUE POINTS Marks 

SECTION-A 

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

1. 

Ans (C) ±𝟏 1 

2. 

Ans (D) 
𝟐𝛑

𝟑
1 

3. 

Ans (A) A2 – AB + BA – B2 1 

4. 

Ans (B) -10 1 
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5. 

 

Ans 

 

1 

6. 

 

Ans (C) ±𝟕 1 

7. 

 

Ans (D) 0.7 1 

8. 

 

Ans (B) zero matrix 1 

9. 

 

Ans (A) (1, -10) 1 
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10. 

 

Ans (B)  
𝟏𝟔

𝟑
 1 

11. 

 

Ans (B) – (cot x + tan x) + C 1  

12. 

 

Ans 

 
1 

13. 

 

Ans (B) f is neither continuous nor differentiable at x=2. 1 
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14. 

 

Ans (D) log x 1 

15. 

 

Ans (C) (−2, 2) 1 

16. 

 

Ans (C)   24 and 8 1 

17. 
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Ans (B)  AOEC 1 

18. 

 

Ans (C) 3 1 

  

 

 

 

 

 

 

 

19. 
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Ans (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct     

explanation of the Assertion (A). 
1 

20. 

 

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

explanation of the Assertion (A). 
1 

SECTION-B 

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

21. 
 

Ans 

 

Domain of sec-1 x is (− ∞ , −  𝟏]  ∪  [ 𝟏 ,  ∞ ) 

 ⇒  𝟐𝒙 + 𝟏  ≤ − 𝟏  𝐨𝐫  𝟐𝐱 + 𝟏 ≥  𝟏 ⇒  𝐱  ≤  − 𝟏  𝐨𝐫  𝐱  ≥ 𝟎    

                               ⇒    𝐃𝐨𝐦𝐚𝐢𝐧 =  (− ∞ , −  𝟏]  ∪   [ 𝟎 ,  ∞ ) 

1 

 

      ½ 

 

     ½ 

 

22. 

 

Ans 𝒅𝒓

𝒅𝒕
= − 𝟐 𝐜𝐦 /𝒔,    

𝒅𝒉

𝒅𝒕
= 𝟑 𝐜𝐦 /𝒔  , (

𝐝𝐕

𝐝𝐭
)
𝐫=𝟒,𝐡=𝟔

 =? 

V = πr2h ⇒  
𝒅𝑽

𝒅𝒕
= 𝟐𝝅𝒓.

𝒅𝒓

𝒅𝒕
. h + πr2 

𝒅𝒉

𝒅𝒕
 

 When r = 4 cm and h = 6 cm,  

𝒅𝑽

𝒅𝒕
=  𝟐𝝅(𝟒)(−𝟐)(𝟔) + π (4)2 (3) = - 48 𝝅 cm3/s 

Volume is decreasing at the rate of 48 𝝅 cm3/s 

     

½ 

 

½ 

 

 

 

 

1 
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23. 

 

Ans Let 𝐚⃗ = 𝟑𝐢̂ − 𝟐𝐣̂ + 𝐤̂,     𝐛 = 𝟒𝐢̂ + 𝟑𝐣̂ − 𝟐𝐤̂ 

𝐚⃗ × 𝐛 = |
𝐢̂ 𝐣̂ 𝐤̂
𝟑 −𝟐 𝟏
𝟒 𝟑 −𝟐

| =  𝐢̂ + 𝟏𝟎𝐣̂ + 𝟏𝟕𝐤̂  

|𝐚⃗ × 𝐛 | = √𝟏𝟐 + 𝟏𝟎𝟐 + 𝟏𝟕𝟐 = √𝟑𝟗𝟎   

Unit vector 𝐧̂ =
𝐚⃗ ×𝐛 

|𝐚⃗ ×𝐛 |
=

𝟏

√𝟑𝟗𝟎
(𝐢̂ + 𝟏𝟎𝐣̂ + 𝟏𝟕𝐤̂) 

∴ Required vector =  
𝟓

√𝟑𝟗𝟎
(𝐢̂ + 𝟏𝟎𝐣̂ + 𝟏𝟕𝐤̂)  

OR 

(b)    𝒂⃗⃗ . 𝒃⃗⃗ = 𝒂⃗⃗ . 𝒄⃗  ⇒ 𝒂⃗⃗ . (𝒃⃗⃗ − 𝒄⃗ ) = 𝟎  

⇒ either 𝒃⃗⃗ = 𝒄⃗  or 𝒂⃗⃗  ⊥ (𝒃⃗⃗ − 𝒄⃗ ), since 𝒂⃗⃗ ≠ 𝟎 

Also, 𝒂⃗⃗ × 𝒃⃗⃗ = 𝒂⃗⃗ × 𝒄⃗  ⇒ 𝒂⃗⃗ ×  (𝒃⃗⃗ − 𝒄⃗ ) = 𝟎 

⇒ either 𝒃⃗⃗ = 𝒄⃗  or 𝒂⃗⃗  ∥ (𝒃⃗⃗ − 𝒄⃗ ), since 𝒂⃗⃗ ≠ 𝟎 

Since vectors 𝒂⃗⃗  and (𝒃⃗⃗ − 𝒄⃗ ) cannot be ∥ and ⊥ simultaneously 

Hence 𝒃⃗⃗ = 𝒄⃗  

 

 

½  

 

½  

 

½  

 

½  

 

 

 

1 

 

 

 

½  

 

 

½  

24. 

 

Ans 

                

Let P and Q trisect the wire AB. 

P divides AB in the ratio 1:2 then, coordinate of point P = (
𝟏𝟒

𝟑
,
𝟒

𝟑
, −

𝟕

𝟑
) 

Q divides AB in the ratio 2:1 then, coordinate of point Q = (
𝟏𝟔

𝟑
,
𝟓

𝟑
, −

𝟖

𝟑
) 

 

 

 

 

 

1 

 
 

1 
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25. 

 

Ans (a)  Let    𝐲 =
𝐬𝐢𝐧𝐱

√𝐜𝐨𝐬𝐱
 

          
𝐝𝐲

𝐝𝐱
=

√𝐜𝐨𝐬𝐱.𝐜𝐨𝐬𝐱−𝐬𝐢𝐧𝐱.(
−𝐬𝐢𝐧𝐱

𝟐√𝐜𝐨𝐬𝐱
)

𝐜𝐨𝐬𝐱
 

     ⇒
𝐝𝐲

𝐝𝐱
=

𝟐𝐜𝐨𝐬𝟐𝐱+𝐬𝐢𝐧𝟐𝐱

𝟐(𝐜𝐨𝐬𝐱)𝟑/𝟐
  or  

𝟏+𝐜𝐨𝐬𝟐𝐱

𝟐(𝐜𝐨𝐬𝐱)𝟑/𝟐
 

OR 

(b)        𝐲 = 𝟓𝐜𝐨𝐬𝐱 − 𝟑𝐬𝐢𝐧𝐱, 𝐭𝐡𝐞𝐧    
𝐝𝐲

𝐝𝐱
= −𝟓. 𝐬𝐢𝐧𝐱 − 𝟑. 𝐜𝐨𝐬𝐱 

                        ⇒
𝐝𝟐𝐲

𝐝𝐱𝟐 = −𝟓. 𝐜𝐨𝐬𝐱 + 𝟑. 𝐬𝐢𝐧𝐱 = −𝐲 

                                        ⇒
𝐝𝟐𝐲

𝐝𝐱𝟐 + 𝐲 = 𝟎 

 

 

1½  

 

½ 

 

 

1 

 

½  

 

½  

SECTION-C 

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

26. 

 

Ans 
 𝐟′(𝐱) =  

𝟏

𝟏 + (𝐬𝐢𝐧 𝐱 + 𝐜𝐨𝐬 𝐱)𝟐
 (𝐜𝐨𝐬 𝐱 −  𝐬𝐢𝐧 𝐱) 

For 𝐱 ∈ [ 𝟎,
𝛑

𝟒
],  cos x ≥ sin x   

⇒  𝐟′(𝐱)  ≥ 0 , f is an increasing function in [ 𝟎,
𝛑

𝟒
] 

1½ 

1 

 

½ 
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27. 

 

Ans (a)     Let A be the event of buying colouring book and 

           B be the event of buying coloured box. 

           𝐏(𝐀) = 𝟎. 𝟕,        𝐏(𝐁) = 𝟎. 𝟐,        𝐏(𝐀/𝐁) = 𝟎. 𝟑 

(i)     𝐏(
𝐀

𝐁
) =

𝐏(𝐀∩𝐁)

𝐏(𝐁)
    ⇒  𝟎. 𝟑 =

𝐏(𝐀∩𝐁)

𝟎.𝟐
  

     ⇒  𝐏(𝐀 ∩ 𝐁) = 𝟎. 𝟎𝟔 or 
𝟑

𝟓𝟎
 

(ii)    𝐏 (
𝐁

𝐀
) =

𝐏(𝐀∩𝐁)

𝐏(𝐀)
     

                  =
𝟎.𝟎𝟔

𝟎.𝟕
 =

𝟑

𝟑𝟓
 or 𝟎. 𝟎𝟖𝟔 

OR 

(b) Let X be random variable for number of oranges. 

X = 0, 1, 2, 3 

Let A be the event that orange is drawn. 

𝐏(𝐀) =
𝟒

𝟏𝟎
=

𝟐

𝟓
,      𝐏(𝐀̅) = 𝟏 −

𝟐

𝟓
=

𝟑

𝟓
  

 

 

 

 

 

½ 

 

½ 

 

 

1   

 

 

1 

 

 

 

½  

 

½ 
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(i)  

 

 

 

 

(ii) 𝐄(𝐗) = ∑𝐩𝐢𝐱𝐢 = 𝟎 ×
𝟐𝟕

𝟏𝟐𝟓
+ 𝟏 ×

𝟓𝟒

𝟏𝟐𝟓
+ 𝟐 ×

𝟑𝟔

𝟏𝟐𝟓
+ 𝟑 ×

𝟖

𝟏𝟐𝟓
 

                                    =  
𝟏𝟓𝟎

𝟏𝟐𝟓
 or 

𝟔

𝟓
 

X 0 1 2 3 

P(X) 𝟐𝟕

𝟏𝟐𝟓
 

𝟓𝟒

𝟏𝟐𝟓
 

𝟑𝟔

𝟏𝟐𝟓
 

𝟖

𝟏𝟐𝟓
 

 

 

1  

 

 

 

 

½  

 

½  

28. 

 

Ans 𝐝𝐲

𝐝𝐱
=

𝐲

𝐱
 −  𝐜𝐨𝐬𝐞𝐜 

𝐲

𝐱
 

         Put 𝐲 = 𝐯𝐱  

      ⟹  
𝐝𝐲

𝐝𝐱
= 𝐯 +  𝐱

𝐝𝐯

𝐝𝐱
  

     ⟹ 𝐯 + 𝐱
𝐝𝐯

𝐝𝐱
= 𝐯 −  𝐜𝐨𝐬𝐞𝐜 𝐯 

⟹ −∫𝐬𝐢𝐧 𝐯 𝐝𝐯 =  ∫
𝐝𝐱

𝐱
  

⟹  𝐜𝐨𝐬 𝐯 = 𝐥𝐨𝐠 |𝐱| + 𝐜  

⟹  𝐜𝐨𝐬 
𝐲

𝐱
= 𝐥𝐨𝐠 |𝐱| + 𝐜  

𝐱 = 𝟏, 𝐲 = 𝟎 ⟹ 𝐜 = 𝟏  

   ⟹  𝐜𝐨𝐬 
𝐲

𝐱
= 𝐥𝐨𝐠 |𝐱| + 𝟏 

 

 

 

1 

 

 

1 

 

 

     ½ 

  

 

½  
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29. 

 

Ans (a)     Let 𝑰 = ∫
𝟐𝐱

(𝐱𝟐+𝟑)(𝐱𝟐−𝟓)
𝐝𝐱  

Put 𝐱𝟐 = 𝐭 ⇒  𝟐𝐱. 𝐝𝐱 = 𝐝𝐭 

⟹ 𝐈 = ∫
𝐝𝐭

(𝐭+𝟑)(𝐭−𝟓)
   

       =  ∫ (−
𝟏

𝟖 (𝐭+𝟑)
+

𝟏

𝟖(𝐭−𝟓)
) 𝐝𝐭 

       =
𝟏

𝟖
[𝒍𝒐𝒈 |𝐭 − 𝟓| − 𝐥𝐨𝐠 |𝐭 + 𝟑|] + 𝐜      

       =
𝟏

𝟖
𝐥𝐨𝐠 |

𝐱𝟐−𝟓

𝐱𝟐+𝟑
| + 𝐜  

OR 

(b)    ∫ (|𝐱 − 𝟐| + |𝐱 − 𝟒|) 𝐝𝐱
𝟒

𝟏
 

         =  ∫ (𝟐 − 𝐱)
𝟐

𝟏
𝐝𝐱 + ∫ (𝐱 − 𝟐)𝐝𝐱

𝟒

𝟐
− ∫ (𝐱 − 𝟒)

𝟒

𝟏
𝐝𝐱  

       =  [
(𝟐−𝐱)𝟐

−𝟐
]
𝟏

𝟐

+ [
(𝐱−𝟐)𝟐

𝟐
]
𝟐

𝟒

− [
(𝐱−𝟒)𝟐

𝟐
]
𝟏

𝟒

  

         =  
𝟏

𝟐
+ 𝟐 +

𝟗

𝟐
= 𝟕   

 

 

½  

 

 

1 

 

1 

 

½  

 

 

 

1½  

 

1 

 

½ 
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30. 

 

Ans 

 

 

 

 

 

 

 

Corner Points Value of Z 

A (60, 30) 600 

B (120, 0) 600 

C (60, 0) 300 

D (40, 20) 400 

 

Since Z is maximum on points A and B  

Hence all points lying on segment AB give maximum Z. 

 

 

 

 

 

 

 

1½ for 

correct 

graph 

and 

correct 

feasible 

region 

 

1 

 

 

 

 

½  
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31. 

 

Ans 

 

 

 

 

 

 

 

Given 𝐚⃗ + 𝐛 + 𝐜 = 𝟎⃗⃗  ⟹ |𝐚⃗ + 𝐛 | = |−𝐜 | 

⟹ |𝐚⃗ + 𝐛 |
𝟐

= |𝐜 |𝟐  ⟹  |𝐚⃗ |𝟐 + |𝐛 |
𝟐
+ 𝟐 𝐚⃗ . 𝐛 = |𝐜 |𝟐  

⟹ 𝟗 + 𝟐𝟓 + 𝟐 𝐚⃗ . 𝐛 = 𝟒𝟗  

⟹ 𝟐|𝐚⃗ || 𝐛 |𝐜𝐨𝐬 𝛉 = 𝟏𝟓  

⟹ 𝐜𝐨𝐬 𝛉 =  
𝟏

𝟐
 ⟹  𝛉 =

𝛑

𝟑
            

OR 

(b) |𝒂⃗⃗ | =  |𝒃⃗⃗ | = 1 

         |𝒂⃗⃗ − 𝒃⃗⃗ |
𝟐

= |𝒂⃗⃗ |𝟐 + |𝒃⃗⃗ |
𝟐
− 𝟐𝒂⃗⃗  . 𝒃⃗⃗  

                     = 𝟏 + 𝟏 − 𝟐|𝒂⃗⃗ ||𝒃⃗⃗ | 𝒄𝒐𝒔 𝜽 

                     = 𝟐 − 𝟐 𝒄𝒐𝒔 𝜽 

                     = 𝟐 (𝟐𝒔𝒊𝒏𝟐 𝜽

𝟐
) = 𝟒 𝒔𝒊𝒏𝟐 𝜽

𝟐
            

⟹  𝒔𝒊𝒏
𝜽

𝟐
=

𝟏

𝟐
 |𝒂⃗⃗ − 𝒃⃗⃗ |                                

1 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

½ 

 

1 

 

½ 

 

½  

 

½  

 SECTION-D 

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

32. 
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Ans 

 

Required area =  ∫ √𝒙
𝟒

𝟎
  𝐝𝐱 

                        = 
𝟐

𝟑
 [𝐱𝟑/𝟐]

𝟎

𝟒
 

                        = 
𝟐

𝟑
 ×  𝟖 =  

𝟏𝟔

𝟑
  

 

 

 

2 marks 

for 

correct 

figure 

and 

shading 

 

 

1 

 

1 

 

 

1 

33. 

 

Ans Let x, y and z (in ₹) be three investment amounts. 

 Then 𝒙 + 𝒚 + 𝒛 = 𝟏𝟎, 𝟎𝟎𝟎      

  
𝟏𝟎

𝟏𝟎𝟎
𝒙 +

𝟏𝟐

𝟏𝟎𝟎
𝒚 +

𝟏𝟓

𝟏𝟎𝟎
𝒛 = 𝟏𝟑𝟏𝟎   

− 
𝟏𝟎

𝟏𝟎𝟎
𝒙 − 

𝟏𝟐

𝟏𝟎𝟎
𝒚 + 

𝟏𝟓

𝟏𝟎𝟎
𝒛 = 𝟏𝟗𝟎  

Let 𝐀 = [
𝟏 𝟏 𝟏
𝟏𝟎 𝟏𝟐 𝟏𝟓

−𝟏𝟎 − 𝟏𝟐 𝟏𝟓
] , 𝐗 =  [

𝐱
𝐲
𝐳
] , 𝐁 = [

𝟏𝟎,𝟎𝟎𝟎
𝟏, 𝟑𝟏,𝟎𝟎𝟎
𝟏𝟗,𝟎𝟎𝟎

]    

|𝐀| = 𝟔𝟎 ≠ 𝟎  

∴ 𝐀−𝟏 exists  

  

 

 
 

1½  

 

 

 

 

 

 

 

½  

½  
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   𝐀𝐗 = 𝐁 ⟹ 𝐗 = 𝐀−𝟏𝐁 

𝐚𝐝𝐣(𝐀) = [
𝟑𝟔𝟎 −𝟐𝟕 𝟑

−𝟑𝟎𝟎 𝟐𝟓 −𝟓
𝟎 𝟐 𝟐

]  

𝐀−𝟏 =
𝟏

𝟔𝟎
[

𝟑𝟔𝟎 −𝟐𝟕 𝟑
−𝟑𝟎𝟎 𝟐𝟓 −𝟓

𝟎 𝟐 𝟐
]  

∴ [
𝐱
𝐲
𝐳
] =

𝟏

𝟔𝟎
[

𝟑𝟔𝟎 −𝟐𝟕 𝟑
−𝟑𝟎𝟎 𝟐𝟓 −𝟓

𝟎 𝟐 𝟐
] [

𝟏𝟎, 𝟎𝟎𝟎
𝟏, 𝟑𝟏, 𝟎𝟎𝟎
𝟏𝟗, 𝟎𝟎𝟎

] = [
𝟐𝟎𝟎𝟎
𝟑𝟎𝟎𝟎
𝟓𝟎𝟎𝟎

]  

Hence the investments are ₹ 𝟐𝟎𝟎𝟎, ₹ 𝟑𝟎𝟎𝟎 𝐚𝐧𝐝 ₹ 𝟓𝟎𝟎𝟎 respectively. 

 

 

 

 

1½  

 

1 

 

 

34. 

 

 

Ans (a) Let   
𝐱+𝟐

𝟓
=

𝐲+𝟏

𝟐
=

𝐳− 𝟒

𝟑
= 𝛌  

Coordinate of general point on the given line are  𝐌 (𝟓𝛌 − 𝟐, 𝟐𝛌 − 𝟏, 𝟑𝛌 + 𝟒)  

     

Direction ratios of PM vector are < 𝟓𝛌 − 𝟑, 𝟐𝛌 − 𝟐, 𝟑𝛌 > 

Since, PM ⊥ 𝒍 

 ⇒ 𝟓( 𝟓𝛌 − 𝟑) + 𝟐( 𝟐𝛌 − 𝟐) + 𝟑( 𝟑𝛌) = 𝟎         

⇒  𝛌 =
𝟏

𝟐
  

Hence, coordinates of M are (
𝟏

𝟐
, 𝟎,

𝟏𝟏

𝟐
) 

OR 

 

 
 

1 

 

 

 

 

 

 

 

1 

 

 

1 

 

 

1 

 

1 
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(b)    Equation of given line be   
𝐱−𝟏

𝟑
=

𝐲+𝟏

𝟐
=

𝐳−𝟒

𝟑
= 𝛌 (𝐬𝐚𝐲) 

Coordinate of any general point on the line are  𝐏 (𝟑𝛌 + 𝟏, 𝟐𝛌 − 𝟏, 𝟑𝛌 + 𝟒). 

Let distance of point P from (−𝟏 ,−𝟏 , 𝟐) 𝐢𝐬 𝟐√𝟐. 

⟹ √(𝟑𝛌 + 𝟐)𝟐 + (𝟐𝛌)𝟐 + (𝟑𝛌 + 𝟐)𝟐  = 𝟐√𝟐   

⟹ 𝟐𝟐𝛌𝟐 + 𝟐𝟒𝛌 = 𝟎   

⇒  𝛌 = 𝟎  𝐨𝐫   𝛌 =  −
𝟏𝟐

𝟏𝟏
  

     Hence, coordinates of point P are  (𝟏,−𝟏, 𝟒) 𝐨𝐫 (−
𝟐𝟓

𝟏𝟏
, −

𝟑𝟓

𝟏𝟏
,

𝟖

𝟏𝟏
) 

 

 

1 

 

 

 

1½  

 

 

 

1  

 

1½ 

 

35. 

 

Ans 

 

 

 

 

 

 

 

 

 

(a) Let     𝐮 = 𝐚𝐭+
𝟏

𝐭   ⇒  
𝐝𝐮

𝐝𝐭
= 𝐚𝐭+

𝟏

𝐭 . 𝐥𝐨𝐠𝐚. (𝟏 −
𝟏

𝐭𝟐
)   

                𝐯 = (𝐭 +
𝟏

𝐭
)
𝐚

  ⇒  
𝐝𝐯

𝐝𝐭
= 𝐚(𝐭 +

𝟏

𝐭
)
𝐚−𝟏

. (𝟏 −
𝟏

𝐭𝟐
) 

                             
𝐝𝐮

𝐝𝐯
=

𝐝𝐮/𝐝𝐭

𝐝𝐯/𝐝𝐭
=

𝐚
𝐭+

𝟏
𝐭 .𝐥𝐨𝐠𝐚

𝐚(𝐭+
𝟏

𝐭
)
𝐚−𝟏  

OR 

(b)    Let  𝐮 = 𝐲𝐱  ,     𝐯 = 𝐱𝐲    𝐚𝐧𝐝   𝐰 = 𝐱𝐱 

          ⇒
𝐝𝐮

𝐝𝐱
+

𝐝𝐯

𝐝𝐱
+

𝐝𝐰

𝐝𝐱
= 𝟎 ……………(i)    

𝐮 = 𝐲𝐱 ⇒ 𝐥𝐨𝐠𝐮 = 𝐱. 𝐥𝐨𝐠𝐲 ⇒
𝟏

𝐮
.
𝐝𝐮

𝐝𝐱
=

𝐱

𝐲
.
𝐝𝐲

𝐝𝐱
+ 𝐥𝐨𝐠𝐲                                    

               ⇒
𝐝𝐮

𝐝𝐱
= 𝐲𝐱 (

𝐱

𝐲
.
𝐝𝐲

𝐝𝐱
+ 𝐥𝐨𝐠𝐲) =   𝐱𝒚𝒙−𝟏 𝒅𝒚

𝒅𝒙
+ 𝒚𝒙 𝐥𝐨𝐠 𝐲      

                𝐯 = 𝐱𝐲 ⇒ 𝐥𝐨𝐠𝐯 = 𝐲. 𝐥𝐨𝐠𝐱 ⇒
𝟏

𝐯
.
𝐝𝐯

𝐝𝐱
=

𝐲

𝐱
+ 𝐥𝐨𝐠𝐱.

𝐝𝐲

𝐝𝐱
 

2 

 

2 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

1 
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                ⇒
𝐝𝐯

𝐝𝐱
= 𝐱𝐲 (

𝐲

𝐱
+ 𝐥𝐨𝐠𝐱.

𝐝𝐲

𝐝𝐱
) = 𝐲𝒙𝒚−𝟏 + 𝒙𝒚 𝐥𝐨𝐠 𝐱 

𝒅𝒚

𝒅𝒙
     

               𝐰 = 𝐱𝐱  ⇒ 𝐥𝐨𝐠𝐰 = 𝐱. 𝐥𝐨𝐠𝐱 ⇒
𝟏

𝐰
.
𝐝𝐰

𝐝𝐱
= 𝟏 + 𝐥𝐨𝐠𝐱 

⇒
𝐝𝐰

𝐝𝐱
= 𝐱𝐱. (𝟏 + 𝐥𝐨𝐠𝐱)                                                                                   

            ∴ From (i), we get  

𝐱𝐲𝐱−𝟏.
𝐝𝐲

𝐝𝐱
+ 𝐲𝐱. 𝐥𝐨𝐠𝐲 + 𝐲𝐱𝐲−𝟏 + 𝐱𝐲. 𝐥𝐨𝐠𝐱.

𝐝𝐲

𝐝𝐱
+ 𝐱𝐱. (𝟏 + 𝐥𝐨𝐠𝐱) = 𝟎 

⇒
𝐝𝐲

𝐝𝐱
= −

𝐱𝐱. (𝟏 + 𝐥𝐨𝐠𝐱)  + 𝐲𝐱. 𝐥𝐨𝐠𝐲 +  𝐲𝐱𝐲−𝟏

𝐱. 𝐲𝐱−𝟏 +  𝐱𝐲. 𝐥𝐨𝐠𝐱
 

1 

 

 

 

1 

 

 

 

 

 

1 

 SECTION-E 

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

 

 

36. 

 

 

 

 

 

 

 

 

  

Ans Let A: Event that chosen seed germinates. 

B: Event that Brinjal seed is chosen. 

C: Event that Cabbage seed is chosen. 

R: Event that Radish seed is chosen. 
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𝑷(𝑩) =
𝟏𝟎

𝟑𝟎
;   𝑷(𝑪) =

𝟏𝟐

𝟑𝟎
;   𝑷(𝑹) =

𝟖

𝟑𝟎
;    

𝑷(
𝑨

𝑩
) =

𝟐𝟓

𝟏𝟎𝟎
;   𝑷 (

𝑨

𝑪
) =

𝟑𝟓

𝟏𝟎𝟎
;    𝑷 (

𝑨

𝑹
) =

𝟒𝟎

𝟏𝟎𝟎
   

(i) 𝑷(𝑨) = 𝑷(𝑩). 𝑷 (
𝑨

𝑩
) + 𝑷(𝑪).𝑷 (

𝑨

𝑪
) + 𝑷(𝑹).𝑷 (

𝑨

𝑹
) 

           =
𝟏𝟎

𝟑𝟎
×

𝟐𝟓

𝟏𝟎𝟎
+

𝟏𝟐

𝟑𝟎
×

𝟑𝟓

𝟏𝟎𝟎
+

𝟖

𝟑𝟎
×

𝟒𝟎

𝟏𝟎𝟎
    

           =
𝟗𝟗𝟎

𝟑𝟎𝟎𝟎
 or 

𝟑𝟑

𝟏𝟎𝟎
  

(ii) (a) 𝑷(
𝑪

𝑨
) =

𝑷(𝑪).𝑷(
𝑨

𝑪
)

𝑷(𝑩).𝑷(
𝑨

𝑩
)+𝑷(𝑪).𝑷(

𝑨

𝑪
)+𝑷(𝑹).𝑷(

𝑨

𝑹
)
 

                 =
𝟏𝟐

𝟑𝟎
×

𝟑𝟓

𝟏𝟎𝟎
𝟗𝟗𝟎

𝟑𝟎𝟎𝟎

  

                                    =
𝟒𝟐

𝟗𝟗
 or 

𝟏𝟒

𝟑𝟑
  

 

1 

 

 

 

 

 

1 

 

 

 

1 

 

 

1 

 

37. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans     
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(i)  𝐕 = 𝐱𝟐𝐲  ⇒  𝐲 =
𝐕

𝐱𝟐 ………… . . (𝐢) 

Hence, 𝐒 = 𝟐𝐱𝟐 + 𝟒𝐱𝐲 = 𝟐𝐱𝟐 +
𝟒𝐕

𝐱
  

(ii)  
𝐝𝐒

𝐝𝐱
= 𝟒(𝐱 −

𝐕

𝐱𝟐) 

(iii) (a)  
𝐝𝐒

𝐝𝐱
= 𝟎 ⇒  𝐕 = 𝐱𝟑   ⇒   𝐱𝟐𝐲 = 𝐱𝟑   ⇒   𝐲 = 𝐱 

𝐝𝟐𝐒

𝐝𝐱𝟐 = 𝟒(𝟏 +
𝟐𝐕

𝐱𝟑) = 𝟏𝟐 > 𝟎 ⇒ S is minimum if 𝐲 = 𝐱.  

                                     𝐎𝐑  

(iii) (b)  𝐕 =
𝟏

𝟒
(𝐒𝐱 − 𝟐𝐱𝟑) ⇒

𝐝𝐕

𝐝𝐱
=

𝟏

𝟒
(𝐒 − 𝟔𝐱𝟐) 

𝐏𝐮𝐭 
𝐝𝐕

𝐝𝐱
= 𝟎 ⇒  𝐱 = √

𝐒

𝟔
  

                  (
𝐝𝟐𝐕

𝐝𝐱𝟐)
𝐱=√

𝐒

𝟔

= −𝟑√
𝐒

𝟔
< 𝟎 ⇒ Volume is maximum for 𝐱 = √

𝐒

𝟔
.  

 

 

 

 

 

1 

 

1 

 

1 

 

1 

 

 

1 

 

½ 

 

 

½ 

 

 

 

38. 

 

Ans (i)  No, f is not bijective function 1 
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(ii) Range = {𝟏, 𝟐, 𝟑, 𝟒, . . . . . . . . . . . . . . . . , 𝟑𝟎} and codomain= 𝑵 

Since, Range ≠ codomain  ⇒ f is not onto and hence f is not bijective. 

 

(iii) (a) 

𝑹 = {(𝟏, 𝟑), (𝟐, 𝟔), (𝟑, 𝟗), (𝟒, 𝟏𝟐), (𝟓, 𝟏𝟓), (𝟔, 𝟏𝟖), (𝟕, 𝟐𝟏), (𝟖, 𝟐𝟒), (𝟗, 𝟐𝟕), (𝟏𝟎, 𝟑𝟎)} 

Since (𝟏, 𝟏) ∉ 𝑹 ⟹ 𝐑 is not reflexive. 

(𝟏, 𝟑) ∈ 𝑹 but (𝟑, 𝟏) ∉ 𝑹 ⟹ 𝐑 is not symmetric 

(𝟏, 𝟑) ∈ 𝑹, (𝟑, 𝟗) ∈ 𝑹 but (𝟏, 𝟗) ∉ 𝑹 ⟹ 𝐑 is not transitive. 

                                     OR 

(iii) (b) 𝑹 =  {(𝟏, 𝟏), (𝟐, 𝟖), (𝟑, 𝟐𝟕)}       

∵ elements 4, 5, 6 … 30 do not have an image. Hence the above relation is 

not a function. 

½  

½  
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