
    

65 /1/1 3 P.T.O. 

 
    

   

MARKING SCHEME 
MATHEMATICS (Subject Code–041) 

(PAPER CODE: 65/1/1) 

 

Section A 
Q.No.                                                             EXPECTED OUTCOMES/VALUE POINTS Marks 

 SECTION A  
Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number 

19 and 20 are Assertion-Reason based questions of 1 mark each.  

 

1. 

 

 

Sol. (A) one-one but not onto 1 

2.  

 

 

Sol. (D) 9 1 

3.  

 

 

Sol. (C) f(x) is continuous and differentiable ∀ 𝒙 ∈ 𝑹 − {𝟎} 1 
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4. 

 

 

Sol. (B) f ′(x) > 0, ∀ x ∈ (a, b) 1 

5. 

 

 

Sol. (D) 18 1 

6. 

 

 

Sol. (B) ∫ 𝒇
𝒃

𝒂
(𝒂 + 𝒃 − 𝒙)𝒅𝒙 1 

7. 

 

 

Sol. (C) ± 
𝟒

𝟓
 1 

8. 

 

 

Sol. (D) 
𝟏

√𝟏− 𝒙𝟐
 1 
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9. 

 

 

Sol. (D) ± 
𝟏

𝟑
  1 

10. 

 

 

Sol. (B) linear function 1 

11. 

 

 

Sol. (C) P(A ∩ 𝑩) = 
𝟏

𝟐
 𝑷 (𝑩)  1 

12. 

 

 

Sol. (B) 2 1 

13.  

 

 

Sol. (C) − 𝟐√𝝅 1 

14. 

 

 

Sol. (C) 2, 1 1 
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15.  

 

 

Sol. (D) −𝒊̂ + 𝒋̂ − 𝟐𝒌̂  1 

16.  

 

 

Sol. (C) √𝒂𝟐 + 𝒄𝟐 1 

17. 

 

 

Sol. (C) 2 1 

18. 

 

 

Sol. (B) AB = − BA 1 

 

 

 

19.  

 

 

Sol. (A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of Assertion (A). 1 
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20. 

 

 

Sol. (A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of Assertion (A). 1 

 SECTION B  
In this section there are 5 very short answer type questions of 2 marks each. 

 

21(a). 

 

 

Sol. 
f(x) = {

𝒙𝟑 , 𝒙 ≥ 𝟎 

−𝒙𝟑 , 𝒙 ≤ 𝟎
 

RHD = 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝟎+𝒉)−𝒇(𝟎)

𝒉
 = 𝐥𝐢𝐦

𝒉→𝟎
𝒉𝟐 = 0 

LHD = 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝟎−𝒉)−𝒇(𝟎)

−𝒉
 = 𝐥𝐢𝐦

𝒉→𝟎
(−𝒉𝟐) = 0 

 

∵ 𝑹𝑯𝑫 = 𝑳𝑯𝑫 = 𝟎, 𝑺𝒐 𝒇(𝒙) 𝒊𝒔 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕𝒊𝒂𝒃𝒍𝒆 𝒂𝒕 𝒙 = 𝟎 

𝟏

𝟐
 

𝟏

𝟐
 

𝟏

𝟐
 

𝟏

𝟐
 

 OR  

21(b). 

 

 

Sol.  y = √𝒕𝒂𝒏√𝒙  

𝒅𝒚

𝒅𝒙
 = 

𝒔𝒆𝒄𝟐√𝒙

𝟐√𝒕𝒂𝒏√𝒙 
 ×

𝟏

𝟐√𝒙
  

√𝒙
𝒅𝒚

𝒅𝒙
 = 

𝒔𝒆𝒄𝟐√𝒙

𝟒√𝒕𝒂𝒏√𝒙 
 

          = 
𝟏+ (𝒕𝒂𝒏√𝒙)𝟐

𝟒√𝒕𝒂𝒏√𝒙 
  = 

𝟏+ 𝒚𝟒

𝟒𝒚
 

 

 

𝟏 

 

 

𝟏 

22.  

 

 

Sol. f ′ (x) = 12𝒙𝟐 − 𝟑𝟔𝒙 + 𝟐𝟕 

 = 3 (2 x -3)2 ≥ 0 for all 𝒙 ∈ 𝑹 

∴ f is increasing on R .  

Hence f(x) does not have maxima or minima. 

 

 

 

𝟏

𝟐
 

𝟏

𝟐
 

𝟏

𝟐
 

𝟏

𝟐
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23(a). 

 

 

Sol. 1 + 2x = 𝒕𝟐 

2 𝒅𝒙 = 2t 𝒅𝒕 

𝟏

𝟐
 ∫(𝒕𝟒 − 𝒕𝟐)𝒅𝒕 = 

𝟏

𝟐
 [
𝒕𝟓

𝟓
− 

𝒕𝟑

𝟑
] + 𝑪 

                          = 
 ( 𝟏+𝟐𝒙)

𝟓
𝟐

𝟏𝟎
 −

 ( 𝟏+𝟐𝒙)
𝟑
𝟐

𝟔
+ 𝑪 

 

𝟏

𝟐
 

 

𝟏 

𝟏

𝟐
 

 

                                                                     OR  

23(b). 

 

 

Sol. 

∫
𝒔𝒊𝒏√𝒙

√𝒙

𝝅𝟐

𝟒
𝟎

 𝒅𝒙                          Put √𝒙 = 𝒕  ⇒  𝒅𝒙 = 𝟐𝒕 𝒅𝒕 

2 ∫ 𝐬𝐢𝐧 𝒕 𝒅𝒕 = 𝟐 
𝝅

𝟐
𝟎

[− 𝐜𝐨𝐬 𝒕]𝟎

𝝅

𝟐    

                        = 2 
 

 

𝟏

𝟐
 

 

𝟏 

𝟏

𝟐
 

24. 

 

 

Sol. (𝒂⃗⃗ + 𝒃⃗⃗ ). 𝒂⃗⃗ = 𝟎 ⇒  |𝒂⃗⃗ |𝟐 + 𝒃.⃗⃗  ⃗ 𝒂⃗⃗ = 𝟎 -----------------(1) 

(𝟐𝒂⃗⃗ + 𝒃⃗⃗ ). 𝒃⃗⃗ = 𝟎 ⇒ 𝟐𝒂.⃗⃗  ⃗ 𝒃⃗⃗  + |𝒃⃗⃗ |
𝟐
 = 𝟎 -------------(2) 

2 (-|𝒂⃗⃗ |𝟐) + |𝒃⃗⃗ |
𝟐
= 𝟎  {Using (1) and (2)} 

|𝒃⃗⃗ |
𝟐

= 2|𝒂⃗⃗ |𝟐 ⇒ |𝒃⃗⃗ | =  √𝟐|𝒂⃗⃗ | 

 

𝟏

𝟐
 

𝟏

𝟐
 

𝟏

𝟐
 

𝟏

𝟐
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25. 

 

 

Sol. 𝑨𝑫⃗⃗⃗⃗⃗⃗ + 𝑫𝑩⃗⃗⃗⃗ ⃗⃗  =  𝑨𝑩⃗⃗⃗⃗⃗⃗   

𝑨𝑫⃗⃗⃗⃗⃗⃗  = (2 𝒊 ̂ − 𝟒  𝒋̂ + 𝟓 𝒌̂)  − (3  𝒊̂ − 𝟔 𝒋̂ + 𝟐 𝒌̂) 

      =  − 𝒊̂ + 𝟐𝒋 ̂ + 𝟑 𝒌̂ 

𝑨𝑫 ⃗⃗⃗⃗⃗⃗  ⃗ ×  𝑨𝑩⃗⃗⃗⃗⃗⃗ =  |
 𝒊̂  𝒋̂ 𝒌̂
−𝟏 𝟐 𝟑
𝟐 −𝟒 𝟓

| = 𝟐𝟐  𝒊̂ + 𝟏𝟏𝒋 ̂   

Area = |𝑨𝑫⃗⃗⃗⃗⃗⃗  ×  𝑨𝑩⃗⃗⃗⃗⃗⃗ | =  |𝟐𝟐 𝒊 ̂ + 𝟏𝟏 𝒋 ̂| 

                                = √𝟔𝟎𝟓  𝒐𝒓 𝟏𝟏 √𝟓  

 

 

𝟏

𝟐
 

 

𝟏 

 

𝟏

𝟐
 

 SECTION C  
In this section there are 6 short answer type questions of 3 marks each. 

 

26(a). 

 

 

Sol. (a) Reflexive: 

∵ |𝒙𝟐 − 𝒙𝟐| < 𝟖 ∀ 𝒙 ∈ 𝑨 ⇒ (𝒙, 𝒙) ∈ 𝑹   ∴ 𝑹 is reflexive . 

(b) Symmetric: 

Let (x,y) ∈ 𝑹 for some x,y ∈ A 

∴  |𝒙𝟐 − 𝒚𝟐| < 𝟖 ⇒  |𝒚𝟐 − 𝒙𝟐| < 𝟖 ⇒ (𝒚, 𝒙) ∈ 𝑹  

Hence R is symmetric. 

(c) Transitive: 

(1,2) , (2,3) ∈ 𝑹 as |𝟏𝟐 − 𝟐𝟐| < 𝟖 , |𝟐𝟐 − 𝟑𝟐| < 𝟖 respectively  

But |𝟏𝟐 − 𝟑𝟐| ≮ 𝟖 ⇒ (𝟏, 𝟑)  ∉ 𝑹 

Hence 𝑹 is not transitive.  

 

𝟏

𝟐
 

 

 

𝟏 

 

 

 

𝟏
𝟏

𝟐
 

                                                                                  OR  

26(b). 
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Sol. f(x) = ax + b 

Solving a+ b = 1 and 2a + b = 3 to get a=2 , b = −1 

f(x) = 2 x – 1 

Let f (𝒙𝟏) = f (𝒙𝟐) for some 𝒙𝟏 , 𝒙𝟐  ∈ 𝑹 

2 𝒙𝟏 − 𝟏 = 2 𝒙𝟐 − 𝟏 ⇒  𝒙𝟏 = 𝒙𝟐 

Hence f is one – one. 

Let y = 2x -1, y ∈ 𝑹 (Codomain) 

⇒ x = 
𝒚+𝟏

𝟐
 ∈ 𝑹 (domain) 

Also, f(x) = f (
𝒚+𝟏

𝟐
) = y 

∴ f is onto. 

 

𝟏 

 

 

 

𝟏 

 

 

 

 

𝟏 

27(a). 

 

 

Sol. √𝟏 − 𝒙𝟐 + √𝟏 − 𝒚𝟐 = 𝒂(𝒙 − 𝒚)  

Put x = sin 𝜽 , y = sin 𝝓  

⇒ cos 𝜽 + cos 𝝓 = a (sin 𝜽 – sin 𝝓 ) 

⇒ 2 cos (
𝜽+ 𝝓

𝟐
) cos (

𝜽− 𝝓

𝟐
) = 2 a sin (

𝜽− 𝝓

𝟐
) cos (

𝜽+ 𝝓

𝟐
) 

⇒ cot (
𝜽− 𝝓

𝟐
)  = a  

⇒  𝜽 −  𝝓 = 2 𝐜𝐨𝐭−𝟏 𝒂 

⇒ 𝐬𝐢𝐧−𝟏 𝒙 − 𝐬𝐢𝐧−𝟏 𝒚 = 𝟐𝐜𝐨𝐭−𝟏 𝒂 

⇒ 
𝟏

√𝟏− 𝒙𝟐
− 

𝟏

√𝟏− 𝒚𝟐
 
𝒅𝒚

𝒅𝒙
 = 0  

⇒ 
𝒅𝒚

𝒅𝒙
 = √

𝟏− 𝒚𝟐

𝟏− 𝒙𝟐
  

 

𝟏

𝟐
 

 

𝟏

𝟐
 

 

 

𝟏

𝟐
 

𝟏 

𝟏

𝟐
 

                                                                  OR  

27(b). 

 

 

Sol. y = (𝐭𝐚𝐧𝒙)𝒙 

log y = x log (tan x) 

𝟏

𝒚

𝒅𝒚

𝒅𝒙
 = x (

𝒔𝒆𝒄𝟐𝒙

𝐭𝐚𝐧𝒙
) + 𝐥𝐨𝐠(𝐭𝐚𝐧𝒙) 

𝒅𝒚

𝒅𝒙
=  (𝐭𝐚𝐧𝒙)𝒙 [(

𝒙 𝒔𝒆𝒄𝟐𝒙

𝐭𝐚𝐧𝒙
) + 𝐥𝐨𝐠(𝐭𝐚𝐧𝒙)] 

 

𝟏

𝟐
 

𝟐 

𝟏

𝟐
 

 

28(a). 

 

 



    

65 /1/1 11 P.T.O. 

Sol. Let I = ∫
𝒙𝟐

(𝒙𝟐+𝟒)(𝒙𝟐+𝟗)
𝒅𝒙 

Put 𝒙𝟐 = 𝒕 

𝒕

(𝒕+𝟒)(𝒕+𝟗)
= 

𝑨

𝒕+ 𝟒
+ 

𝑩

𝒕+𝟗
  ⇒ A = 

−𝟒

𝟓
 ,  B = 

𝟗

𝟓
 

I  = 
−𝟒

𝟓
∫

𝟏

𝟐𝟐+ 𝒙𝟐
 𝒅𝒙 + 

𝟗

𝟓
∫

𝟏

𝟑𝟐+ 𝒙𝟐
 𝒅𝒙 

   =  
−𝟐

𝟓
𝐭𝐚𝐧−𝟏 (

𝒙

𝟐
) + 

𝟑

𝟓
 𝐭𝐚𝐧−𝟏 (

𝒙

𝟑
) + 𝑪 

 

𝟏

𝟐
 

 

𝟏
𝟏

𝟐
 

𝟏 

                                                                  OR  

28(b). 

 

 

Sol.     ∫ (|𝒙 − 𝟏| + |𝒙 − 𝟐| + |𝒙 − 𝟑|)𝒅𝒙
𝟑

𝟏
  

= ∫ (𝒙 − 𝟏)𝒅𝒙
𝟑

𝟏
+ ∫ −(𝒙 − 𝟐)𝒅𝒙

𝟐

𝟏
+ ∫ (𝒙 − 𝟐)𝒅𝒙

𝟑

𝟐
− ∫ (𝒙 − 𝟑)𝒅𝒙

𝟑

𝟏
              

= ∫ 𝟐
𝟑

𝟏
 𝒅𝒙 + ∫ (𝟐 − 𝒙) 𝒅𝒙

𝟐

𝟏
+ ∫ (𝒙 − 𝟐)𝒅𝒙

𝟑

𝟐
 

= [𝟐𝒙]𝟏
𝟑 + [

(𝟐−𝒙)𝟐

−𝟐
]
𝟏

𝟐

+ [
(𝒙−𝟐)𝟐

𝟐
]
𝟐

𝟑

 

= 4 + 
𝟏

𝟐
+ 

𝟏

𝟐
 =  5 

 

 

𝟏
𝟏

𝟐
 

 

 

 

𝟏
𝟏

𝟐
 

29. 

 

 

Sol. 𝒅𝒚

𝒅𝒙
= 

𝒚

𝒙
 + 𝒄𝒐𝒔𝟐(

𝒚

𝟐𝒙
)  

Put y = vx so that 
𝒅𝒚

𝒅𝒙
= 𝒗 + 𝒙

𝒅𝒗

𝒅𝒙
 

⇒ v + x
𝒅𝒗

𝒅𝒙
= 𝒗 + 𝒄𝒐𝒔𝟐(

𝒗

𝟐
) 

⇒ ∫ 𝒔𝒆𝒄𝟐 (
𝒗

𝟐
)  𝒅𝒗 =  ∫

𝟏

𝒙
 𝒅𝒙 

⇒ 𝟐𝐭𝐚𝐧 (
𝒗

𝟐
) = 𝒍𝒐𝒈|𝒙| + 𝑪   

⇒ 𝟐𝐭𝐚𝐧 (
𝒚

𝟐𝒙
) = 𝒍𝒐𝒈|𝒙| + 𝑪   

2 tan 
𝝅

𝟒
 = log 1 + C ⇒ C = 2  ⇒ 𝟐 𝐭𝐚𝐧 (

𝒚

𝟐𝒙
) = 𝒍𝒐𝒈|𝒙| + 𝟐   

 

𝟏

𝟐
 

𝟏

𝟐
 

 

𝟏

𝟐
 

𝟏 

 

 

𝟏

𝟐
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30. 

 

 

Sol. Max z = 500x + 300y 

 

 

 

  

 

 

 

 

 

 

Max z = 3200 at x = 4, y = 4 

Corner Point Z 

A (0,4) 1200 

B (0,6) 1800 

C (4,4) 3200 

D (6,0) 3000 

E (5,0) 2500 

  

 

 

Correct 

Graph -  

𝟏
𝟏

𝟐
 

 

 

 

 

 

Correct 

Table - 

1 

 

 

𝟏

𝟐
 

31. 

 

 

Sol. P (𝑬̅) = 0.6 ⇒ 𝑷(𝑬) = 0.4 

P (E ∪ F) = P(E) + P(F) – P(E∩F) 

⇒ 0.6 = 0.4 +P(F) -0.4 P(F) ⇒ P(F) = 
𝟏

𝟑
 

P (𝑬̅  ∪ 𝑭̅) = 𝟏 − 𝑷 (𝑬 ∩ 𝑭) 

                  = 1 – 0.4 × 
𝟏

𝟑
=  

𝟏𝟑

𝟏𝟓
 

𝟏

𝟐
 

𝟏

𝟐
 

𝟏 

𝟏

𝟐
 

𝟏

𝟐
 

 SECTION D  
In this section there are 4 long answer type questions of 5 marks each. 
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32(a). 

 

 

Sol. |A| = 1 ≠ 𝟎 hence 𝑨−𝟏 exists. 

𝑨𝒅𝒋 𝑨 =  [
−𝟑 𝟐 𝟐
−𝟐 𝟏 𝟏
−𝟒 𝟐 𝟑

]  

𝑨−𝟏 = [
−𝟑 𝟐 𝟐
−𝟐 𝟏 𝟏
−𝟒 𝟐 𝟑

]  

AX = B ⇒ [
𝟏 −𝟐 𝟎
𝟐 −𝟏 −𝟏
𝟎 −𝟐 𝟏

] [
𝒙
𝒚
𝒛
] =  [

𝟏𝟎
𝟖
𝟕
] 

X = 𝑨−𝟏𝑩 ⇒ [
𝒙
𝒚
𝒛
] =  [

−𝟑 𝟐 𝟐
−𝟐 𝟏 𝟏
−𝟒 𝟐 𝟑

] [
𝟏𝟎
𝟖
𝟕
] =  [

𝟎
−𝟓
−𝟑
] 

 

⇒ 𝒙 = 𝟎,𝒚 =  −𝟓, 𝒛 =  −𝟑  

𝟏 

𝟐 

 

𝟏

𝟐
 

 

 

 

𝟏
𝟏

𝟐
 

 

                                                                     OR  

32(b). 

 

 

Sol. 𝑨𝑨−𝟏 = 𝑰  

[
−𝟏 𝒂 𝟐
𝟏 𝟐 𝒙
𝟑 𝟏 𝟏

] [
𝟏 −𝟏 𝟏
−𝟖 𝟕 −𝟓
𝒃 𝒚 𝟑

]  = [
𝟏 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 𝟏

] 

[

−𝟏 − 𝟖𝒂 + 𝟐𝒃 𝟏 + 𝟕𝒂 + 𝟐𝒚 𝟓 − 𝟓𝒂
−𝟏𝟓 + 𝒃𝒙 𝟏𝟑 + 𝒙𝒚 𝟑𝒙 − 𝟗
−𝟓+ 𝒃 𝟒 + 𝒚 𝟏

] =  [
𝟏 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 𝟏

]  

-5 + b = 0 ⇒ 𝒃 = 𝟓 ,          𝟓 − 𝟓𝒂 = 𝟎 ⇒ 𝒂 = 𝟏  

4 + y = 0 ⇒ 𝒚 = −𝟒 ,        𝟑𝒙 − 𝟗 = 𝟎 ⇒ 𝒙 = 𝟑 

∴ (a + x) – (b + y) = ( 1 + 3) – (5 - 4) = 3  

𝟏 

 

 

𝟏
𝟏

𝟐
 

 

𝟏 

𝟏 

𝟏

𝟐
 

33(a). 

 

 

Sol. Let I = ∫
𝒔𝒊𝒏 𝒙+𝒄𝒐𝒔 𝒙

𝟗+𝟏𝟔 𝒔𝒊𝒏 𝟐𝒙
𝒅𝒙

𝝅

𝟒
𝟎
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Put sin x – cos x = t,  so that (cos x + sin x) dx = dt 

𝒔𝒊𝒏𝟐𝒙 + 𝒄𝒐𝒔𝟐𝒙 − 𝒔𝒊𝒏𝟐𝒙 =  𝒕𝟐 ⇒ 𝒔𝒊𝒏𝟐𝒙 = 𝟏 − 𝒕𝟐 

𝑰 =  ∫  
𝒅𝒕

𝟐𝟓−𝟏𝟔𝒕𝟐

𝟎

−𝟏
   

= 
𝟏

𝟏𝟔
∫  

𝒅𝒕

(
𝟓

𝟒
)𝟐− 𝒕𝟐

𝟎

−𝟏
 

=  
𝟏

𝟒𝟎
[𝒍𝒐𝒈 |

𝟓+𝟒𝒕

𝟓−𝟒𝒕
|]
−𝟏

𝟎

 

=  
𝟏

𝟒𝟎
 [𝐥𝐨𝐠𝟏 − 𝐥𝐨𝐠 (

𝟏

𝟗
)] =  

𝟏

𝟒𝟎
𝐥𝐨𝐠 𝟗  𝒐𝒓 

𝟏

𝟐𝟎
𝐥𝐨𝐠𝟑 

𝟏 

𝟏

𝟐
 

𝟏 

 

𝟏
𝟏

𝟐
 

 

𝟏 

 

                                                                   OR  

33(b). 

 

 

Sol. 𝑳𝒆𝒕 𝑰 =  ∫ 𝐬𝐢𝐧𝟐𝒙 𝐭𝐚𝐧−𝟏(𝒔𝒊𝒏 𝒙) 𝒅𝒙
𝝅

𝟐
𝟎

  

Put sin x = t so that cos x dx = dt 

I = 2 ∫ 𝒕 𝐭𝐚𝐧−𝟏 𝒕  𝒅𝒕
𝟏

𝟎
 

= 2 [𝐭𝐚𝐧−𝟏 𝒕 (
𝒕𝟐

𝟐
) − 

𝟏

𝟐
∫

𝒕𝟐

𝟏+ 𝒕𝟐
𝒅𝒕]

𝟎

𝟏

 

= 2 [(
𝒕𝟐

𝟐
) 𝐭𝐚𝐧−𝟏 𝒕 − 

𝟏

𝟐
 𝒕 +  

𝟏

𝟐
𝐭𝐚𝐧−𝟏 𝒕]

𝟎

𝟏

 

= 2 (
𝝅

𝟒
− 

𝟏

𝟐
) =  

𝝅

𝟐
− 𝟏 

 

𝟏 

 

𝟏 

𝟏
𝟏

𝟐
 

𝟏 

 

𝟏

𝟐
 

34. 

 

 

Sol.  

 

 

 

 

 

 

Area = 4 ∫ 𝒚 𝒅𝒙
𝟐

𝟎
 

        = 4 [
𝟏

𝟐
∫ √𝟒𝟐 − 𝒙𝟐 𝒅𝒙
𝟐

𝟎
] 

        = 2 [
𝒙

𝟐
√𝟒𝟐 − 𝒙𝟐 + 𝟖 𝐬𝐢𝐧−𝟏(

𝒙

𝟒
)]
𝟎

𝟐

 

       = 2 [√𝟏𝟐 + 
𝟖𝝅

𝟔
] = 𝟒√𝟑 + 

𝟖𝝅

𝟑
 

 

 

Correct 

graph-1 

 

 

 

 

𝟏 

 

 

𝟐 

𝟏 
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35. 

 

 

Sol. Let foot of the perpendicular on the given line from point P be M (𝝀, 𝟐𝝀 + 𝟏, 𝟑𝝀 + 𝟐) 

D. ratios of  P𝑷′ are 𝝀 − 𝟏,   𝟐𝝀 + 𝟏,   𝟑𝝀 − 𝟓 

1(𝝀 -1) + 2 (2𝝀 + 𝟏) + 3 (3𝝀 -5) = 0 

⇒  𝝀 = 𝟏  

Coordinates of M(1,3,5) 

𝒙+𝟏

𝟐
= 𝟏,

𝒚+𝟎 

𝟐
= 𝟑,

𝒛+𝟕

𝟐
= 𝟓  

⇒ 𝒙 = 𝟏, 𝒚 = 𝟔, 𝒛 = 𝟑 ⇒ 𝑷(𝟏, 𝟔, 𝟑)  

 

𝟏 

𝟏 

 

𝟏 

𝟏 

 

𝟏 

 

 SECTION E 
In this section there are 3 case-study based questions of 4 marks each. 

 

36. 

 

 

Sol. (i) tan 𝜽 = 
𝟓

𝒙
 ⇒  𝜽 =  𝐭𝐚𝐧−𝟏 (

𝟓

𝒙
) 

(ii) 
𝒅𝜽

𝒅𝒙
= 

−𝟓

𝟓𝟐+ 𝒙𝟐
 

𝟏 

𝟏 
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(iii) (𝒂) 
𝒅𝜽

𝒅𝒕
 = 

𝒅𝜽

𝒅𝒙
 ×  

𝒅𝒙

𝒅𝒕
=  

−𝟓

𝟓𝟐+ 𝒙𝟐
 × 𝟐𝟎]

𝒙=𝟓𝟎
 

                      =  
−𝟏𝟎𝟎

𝟐𝟓𝟐𝟓
 or 

−𝟒

𝟏𝟎𝟏
 𝒓𝒂𝒅/𝒔 

                      OR  

        (b) 
𝒅𝜽

𝒅𝒕
= 

𝒅𝜽

𝒅𝒙
 ×  

𝒅𝒙

𝒅𝒕
 ⇒ 

𝟑

𝟏𝟎𝟏
=  

−𝟓

𝟓𝟐+ 𝒙𝟐
 ]
𝒙=𝟓𝟎

 ×  
𝒅𝒙

𝒅𝒕
 

          

                  ⇒  
𝟑

𝟏𝟎𝟏
= 

−𝟓

𝟐𝟓𝟐𝟓
  × 

𝒅𝒙

𝒅𝒕
  ⇒  

𝒅𝒙

𝒅𝒕
= −𝟏𝟓 𝒎/𝒔  

                      Hence the speed is 15 m/s 

𝟏
𝟏

𝟐
 

𝟏

𝟐
 

 

 

𝟏
𝟏

𝟐
 

𝟏

𝟐
 

37.  

 

 

 

Sol. (i)  Let A denote the event of airplane reaching its destination late 

               𝑬𝟏 = severe turbulence 

               𝑬𝟐 = moderate turbulence 

               𝑬𝟑 = light turbulence 

P(A) = P (𝑬𝟏) 𝑷( 𝑨|𝑬𝟏) + 𝑷(𝑬𝟐)𝑷(𝑨|𝑬𝟐) + 𝑷(𝑬𝟑)𝑷(𝑨|𝑬𝟑) 

         = 
𝟏

𝟑
 ×  

𝟓𝟓

𝟏𝟎𝟎
+ 

𝟏

𝟑
 ×  

𝟑𝟕

𝟏𝟎𝟎
+ 

𝟏

𝟑
 ×  

𝟏𝟕

𝟏𝟎𝟎
  

         = 
𝟏

𝟑
 (
𝟏𝟎𝟗

𝟏𝟎𝟎
)  =  

𝟏𝟎𝟗

𝟑𝟎𝟎
 

}
 
 

 
 
𝟏

𝟐
 

 

 

𝟏 

𝟏

𝟐
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(ii) P (𝑬𝟐|𝑨) =  
𝑷(𝑬𝟐)𝑷(𝑨|𝑬𝟐)

𝑷(𝑨)
 

                      = 
𝟏

𝟑
 × 

𝟑𝟕

𝟏𝟎𝟎
𝟏𝟎𝟗

𝟑𝟎𝟎

 

                      = 
𝟑𝟕

𝟏𝟎𝟗
 

 

𝟏
𝟏

𝟐
 

𝟏

𝟐
 

38. 

 

 

Sol. (i) [
𝝅

𝟐
 ,
𝟑𝝅

𝟐
 ] or any other interval corresponding to the domain [-1,1] 

(ii) 𝐬𝐢𝐧−𝟏 (
−𝟏

𝟐
) − 𝐬𝐢𝐧−𝟏(𝟏) 

           = 
−𝝅

𝟔
− 

𝝅

𝟐
 

           = 
−𝟒𝝅

𝟔
 or 

−𝟐𝝅

𝟑
 

 

 

 

 

𝟏 

 

 

 

 

 

𝟏 
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(iii) (a)  

 

 

 

 

 

 

 

 

 

                OR 

(b) f(x) = 2 𝒔𝒊𝒏−𝟏(𝟏 − 𝒙) 

-1≤ 𝟏 − 𝐱 ≤ 𝟏 

⇒ −𝟐 ≤  −𝐱 ≤ 𝟎  

⇒ 𝟎 ≤  𝐱 ≤ 𝟐  

Domain = [𝟎, 𝟐] 

 

−𝛑

𝟐
 ≤  𝐬𝐢𝐧−𝟏(𝟏 − 𝐱) ≤  

𝛑

𝟐
  

-𝛑 ≤ 𝟐 𝐬𝐢𝐧−𝟏(𝟏 − 𝐱) ≤  𝛑 

 

So range  = [ −𝝅 , 𝝅] 

 

 

 

 

 

 

Correct 

graph -

𝟐 

 

 

 

 

 

 

𝟏

𝟐
 

 

 

𝟏

𝟐
 

 

𝟏

𝟐
 

 

𝟏

𝟐
 

 

 


