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(AN AUTONOMOUS INSTITUTE) 
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Regular Summer Examination – 2026 
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 Instructions to the Students: 

1. All the questions are compulsory. 

2. The level of question/expected answer as per OBE or the Course Outcome (CO) 

on which the question is based is mentioned in ( ) in front of the question. 

3. Use of non-programmable scientific calculators is allowed. 

4. Assume suitable data wherever necessary and mention it clearly. 

 

  (Level/CO) Marks 

Q. 1 Solve Any six of the following.   6x2=12 

A) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑚𝑜𝑑𝑢𝑙𝑢𝑠 𝑎𝑛𝑑 𝑎𝑟𝑔𝑢𝑚𝑒𝑛𝑡(𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒)𝑜𝑓 − 1 − 𝑖√3 

Answer: 

𝑚𝑜𝑑𝑢𝑙𝑢𝑠 = 𝑟 = 2  -------------------1 mark 

𝑎𝑟𝑔𝑢𝑚𝑒𝑛𝑡(𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒) = 𝜃 = 𝜋 + 𝛼 = 𝜋 +
𝜋

3
=

4𝜋

3
  𝑜𝑟 240° − −1 mark 

CO1 2 

B) 𝑆𝑡𝑎𝑡𝑒 𝑡ℎ𝑒  𝐷𝑒 − 𝑀𝑜𝑖𝑣𝑟𝑒′𝑠𝑡ℎ𝑒𝑜𝑟𝑒𝑚 

Answer:𝐼𝑓 𝑛 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑡ℎ𝑒𝑛 𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 

(𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)𝑛 = 𝑐𝑜𝑠𝑛𝜃 + 𝑖𝑠𝑖𝑛𝑛𝜃 − − − −2 mark 

 

CO1 2 

C) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑐𝑜𝑠ℎ(𝑙𝑜𝑔2) 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝑐𝑜𝑠ℎ𝑥 =
𝑒𝑥 + 𝑒−𝑥

2
=

𝑒𝑙𝑜𝑔2 + 𝑒−𝑙𝑜𝑔2

2
− − − − − − − 1 mark 

                                       =
2 +

1

2

2
=

5

4
− − − − − − − 1 mark 

CO1 2 

D) 𝑆𝑜𝑙𝑣𝑒  (𝐷2 + 6𝐷 + 9)𝑦 = 0 

𝐀𝐧𝐬𝐰𝐞𝐫: A. E. is𝐷2 + 6𝐷 + 9 = 0 ⟹ (𝐷 + 3)2 = 0  

∴ 𝐷 = −3, −3 − − − − − − − 1 mark 

∴ 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−3𝑥 − − − − − − − 1 mark 

CO2 2 

E) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑃. 𝐼.  𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑙 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛   

(𝐷3 − 2𝐷2 − 5𝐷 + 6)𝑦 = 𝑒−𝑥 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝑃. 𝐼. =
1

𝑓(𝐷)
𝑋 =

1

𝐷3 − 2𝐷2 − 5𝐷 + 6
𝑒−𝑥 − − − −1 mark  

=
1

8
𝑒−𝑥 − − − −1 mark 

CO2 2 

F) 𝐼𝑓 𝑚1, 𝑚2 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑟𝑒𝑎𝑙 & 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑎𝑛 𝑎𝑢𝑥𝑖𝑙𝑙𝑎𝑟𝑦  𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 

 𝑓(𝐷) = 0, 𝑡ℎ𝑒𝑛 𝑤ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝐶. 𝐹. ? 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝐶. 𝐹. = 𝑐1𝑒𝑚1𝑥 + 𝑐2𝑒𝑚2𝑥 − − − −2 mark  

CO2 2 



Page 2 of 6 

 

G) 𝐼𝑓 𝑓(𝑥)𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 0 < 𝑥 < 2𝑙,  

𝑡ℎ𝑒𝑛 𝑤ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑛? 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝑎𝑛 =  
1

𝑙
∫ 𝑓(𝑥)

2𝑙

0

𝑐𝑜𝑠 (
𝑛𝜋𝑥

𝑙
) 𝑑𝑥 − − − −2 mark  

CO3 2 

H) 𝐼𝑓 𝑓(𝑥) =  𝑠𝑖𝑛𝑥 , 0 ≤ 𝑥 ≤ 2𝜋 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎0 

𝐀𝐧𝐬𝐰𝐞𝐫:  

𝑎0 =
1

𝜋
∫ 𝑓(𝑥)

2𝜋

0

𝑑𝑥 =
1

𝜋
∫ 𝑠𝑖𝑛𝑥

2𝜋

0

𝑑𝑥 =
1

𝜋
[−𝑐𝑜𝑠𝑥]𝑥=0

𝑥=2𝜋 − − − 1 mark  

=  
1

𝜋
[−𝑐𝑜𝑠2𝜋 + 𝑐𝑜𝑠0] =  0 − − − 1 mark  

CO3 2 

I) 𝐼𝑓 𝑓(𝑥) =  𝑥  , −𝜋 ≤ 𝑥 ≤ 𝜋  𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑛 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝑮𝒊𝒗𝒆𝒏    𝑓(𝑥) =  𝑥 , −𝜋 ≤ 𝑥 ≤ 𝜋  
𝑝𝑢𝑡 𝑥 = −𝑥  
∴ 𝑓(−𝑥) = −𝑥 = −𝑓(𝑥) − − − 1 mark 

∴ 𝑓(𝑥) = 𝑥 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛. ∴  𝑎𝑛 = 0  − − − 1 mark 

CO3 2 

Q.2 Solve Any Two of the following.   12 

A) 𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 

(𝑥 + 𝑖𝑦)𝑚 𝑛⁄ + (𝑥 − 𝑖𝑦)𝑚 𝑛⁄ = 2(𝑥2 + 𝑦2)𝑚 2𝑛⁄   𝑐𝑜𝑠 [
𝑚

𝑛
𝑡𝑎𝑛−1 (

𝑦

𝑥
)] 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝐿𝑒𝑡 𝑥 = 𝑟𝑐𝑜𝑠𝜃 𝑎𝑛𝑑 𝑦 = 𝑟𝑠𝑖𝑛𝜃  

𝑤ℎ𝑒𝑟𝑒 𝑟 = √𝑥2 + 𝑦2  ∴ 𝑟 = (𝑥2 + 𝑦2)1 2⁄   𝑎𝑛𝑑 𝜃 = 𝑡𝑎𝑛−1 (
𝑦

𝑥
) 

∴ 𝑥 + 𝑖𝑦 = 𝑟𝑐𝑜𝑠𝜃 + 𝑖𝑟𝑠𝑖𝑛𝜃 = 𝑟(𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃) = 𝑟𝑒𝑖𝜃   𝑎𝑛𝑑  

   𝑥 − 𝑖𝑦 = 𝑟𝑐𝑜𝑠𝜃 − 𝑖𝑟𝑠𝑖𝑛𝜃 = 𝑟(𝑐𝑜𝑠𝜃 − 𝑖𝑠𝑖𝑛𝜃) = 𝑟𝑒−𝑖𝜃 

𝑁𝑜𝑤, 𝐿. 𝐻. 𝑆. = (𝑥 + 𝑖𝑦)𝑚 𝑛⁄ + (𝑥 − 𝑖𝑦)𝑚 𝑛⁄ =  (𝑟𝑒𝑖𝜃)
𝑚 𝑛⁄

+ (𝑟𝑒−𝑖𝜃)
𝑚 𝑛⁄

= 𝑟𝑚 𝑛⁄ (𝑒𝑖𝑚𝜃 𝑛⁄ + 𝑒−𝑖𝑚𝜃 𝑛⁄ ) 

 𝑢𝑠𝑖𝑛𝑔 𝑒𝑖𝜃 = 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃    𝑎𝑛𝑑  𝑒−𝑖𝜃 = 𝑐𝑜𝑠𝜃 − 𝑖𝑠𝑖𝑛𝜃  

∴ 𝐿. 𝐻. 𝑆. = [(𝑥2 + 𝑦2)1 2⁄ ]
𝑚 𝑛⁄

[𝑐𝑜𝑠 (
𝑖𝑚𝜃

𝑛
) + 𝑖𝑠𝑖𝑛 (

𝑖𝑚𝜃

𝑛
) + 𝑐𝑜𝑠 (

𝑖𝑚𝜃

𝑛
)

− 𝑖𝑠𝑖𝑛 (
𝑖𝑚𝜃

𝑛
)] 

∴ 𝐿. 𝐻. 𝑆. =  (𝑥2 + 𝑦2)𝑚 2⁄ 𝑛 2𝑐𝑜𝑠 (
𝑖𝑚𝜃

𝑛
) = 2(𝑥2 + 𝑦2)𝑚 2⁄ 𝑛 𝑐𝑜𝑠 [

𝑚

𝑛
𝑡𝑎𝑛−1 (

𝑦

𝑥
)] 

= 𝑅. 𝐻. 𝑆. 

CO1 6 

B) 𝐼𝑓 𝑐𝑜𝑠(𝐴 + 𝑖𝐵) = 𝑥 + 𝑖𝑦, 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡  

(𝑖)
𝑥2

𝑐𝑜𝑠ℎ2𝐵
+

𝑦2

𝑠𝑖𝑛ℎ2𝐵
= 1 , (𝑖𝑖)

𝑥2

𝑐𝑜𝑠2𝐴
−

𝑦2

𝑠𝑖𝑛2𝐴
= 1 

𝐀𝐧𝐬𝐰𝐞𝐫: Given 𝑐𝑜𝑠(𝐴 + 𝑖𝐵) = 𝑥 + 𝑖𝑦 

⟹ 𝑐𝑜𝑠𝐴𝑐𝑜𝑠𝑖𝐵 − 𝑠𝑖𝑛𝐴𝑠𝑖𝑛𝑖𝐵 = 𝑥 + 𝑖𝑦 

⟹ 𝑐𝑜𝑠𝐴𝑐𝑜𝑠ℎ𝐵 − 𝑖𝑠𝑖𝑛𝐴𝑠𝑖𝑛ℎ𝐵 = 𝑥 + 𝑖𝑦  

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 𝑝𝑎𝑟𝑡𝑠 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑡ℎ𝑒 𝑠𝑖𝑑𝑒𝑠, 𝑤𝑒 ℎ𝑎𝑣𝑒  

CO1 6 
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𝑥 = 𝑐𝑜𝑠𝐴𝑐𝑜𝑠ℎ𝐵 − −①  𝑎𝑛𝑑  𝑦 = −𝑠𝑖𝑛𝐴𝑠𝑖𝑛ℎ𝐵 − −② − − − 2 mark 

(𝑖)𝐿. 𝐻. 𝑆. =
𝑥2

𝑐𝑜𝑠ℎ2𝐵
+

𝑦2

𝑠𝑖𝑛ℎ2𝐵
=

(𝑐𝑜𝑠𝐴𝑐𝑜𝑠ℎ𝐵)2

𝑐𝑜𝑠ℎ2𝐵
+

(−𝑠𝑖𝑛𝐴𝑠𝑖𝑛ℎ𝐵)2

𝑠𝑖𝑛ℎ2𝐵
 

= 𝑐𝑜𝑠2𝐴 + 𝑠𝑖𝑛2𝐴 = 1 = 𝑅. 𝐻. 𝑆. − − − − 2 mark 

(𝑖𝑖)𝐿. 𝐻. 𝑆. =
𝑥2

𝑐𝑜𝑠2𝐴
−

𝑦2

𝑠𝑖𝑛2𝐴
=

(𝑐𝑜𝑠𝐴𝑐𝑜𝑠ℎ𝐵)2

𝑐𝑜𝑠2𝐴
−

(−𝑠𝑖𝑛𝐴𝑠𝑖𝑛ℎ𝐵)2

𝑠𝑖𝑛2𝐴
 

= 𝑐𝑜𝑠ℎ2𝐵 − 𝑠𝑖𝑛ℎ2𝐵 = 1 = 𝑅. 𝐻. 𝑆. − − − − 2 mark 

C) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 𝑥2 + 𝑦2 = 𝑎2 

𝑨𝒏𝒔𝒘𝒆𝒓: 

𝐴𝑟𝑒𝑎 = 𝐴 = ∬ 𝑑𝑥𝑑𝑦 = 4 ∫ ∫ 𝑑𝑥
𝑥=√𝑎2−𝑦2

𝑥=0

𝑑𝑦
𝑦=𝑎

𝑦=0

− − − 3 mark 

= 𝜋𝑎2 − −3 mark 

𝑂𝑅 𝐴𝑟𝑒𝑎 = 𝐴 = ∬ 𝑑𝑥𝑑𝑦 = ∫ ∫ 𝑑𝑦
𝑦=√𝑎2−𝑥2

𝑦=0

𝑑𝑥
𝑥=𝑎

𝑥=0

  = 𝜋𝑎2 

CO5 6 

Q. 3 Solve Any Two of the following.   12 

A) 𝑆𝑜𝑙𝑣𝑒(𝐷3 + 𝐷2 + 𝐷 + 1)𝑦 = 𝑠𝑖𝑛2𝑥 

𝑨𝒏𝒔𝒘𝒆𝒓:  

A. E. is𝐷3 + 𝐷2 + 𝐷 + 1 = 0 ⟹ 𝐷 = −1, ±𝑖       − − − −1 mark 

∴ 𝑦 = 𝑐1𝑒−𝑥 + 𝑒0𝑥(𝑐2𝑐𝑜𝑠𝑥 + 𝑐3𝑠𝑖𝑛𝑥) − − − − − − − 1 mark 

𝑃. 𝐼. =
1

𝑓(𝐷)
𝑋 =

1

𝐷3 + 𝐷2 + 𝐷 + 1
𝑠𝑖𝑛2𝑥 =

1

−4𝐷 − 4 + 𝐷 + 1
𝑠𝑖𝑛2𝑥 

= −
1

45
(3𝑠𝑖𝑛2𝑥 − 6𝑐𝑜𝑠2𝑥)  − − − −3 mark 

𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠  

𝑦 = 𝐶. 𝐹. . +𝑃. 𝐼. 

= 𝑐1𝑒−𝑥 + 𝑐2𝑐𝑜𝑠𝑥 + 𝑐3𝑠𝑖𝑛𝑥 −
1

45
(3𝑠𝑖𝑛2𝑥 − 6𝑐𝑜𝑠2𝑥) − − − 1 mark 

CO2 6 

B) 𝑆𝑜𝑙𝑣𝑒 𝑏𝑦 𝑚𝑒𝑡ℎ𝑜𝑑 𝑜𝑓𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠  

(𝐷2 + 6𝐷 + 9)𝑦 =
𝑒−3𝑥

𝑥3
 

𝑨𝒏𝒔𝒘𝒆𝒓:  

A. E. is𝐷2 + 6𝐷 + 9 = 0 ⟹ 𝐷 = −3, −3 

∴ 𝑦 = (𝑐1 + 𝑐2𝑥)𝑒−3𝑥 = 𝑐1𝑒−3𝑥 + 𝑐2𝑥𝑒−3𝑥 − − − − − 1 mark 

𝐿𝑒𝑡 𝑃. 𝐼. = 𝑈𝑦1 + 𝑉𝑦2   𝑤ℎ𝑒𝑟𝑒 𝑦1 = 𝑒−3𝑥   , 𝑦2 = 𝑥𝑒−3𝑥  

𝑊𝑟𝑜𝑛𝑠𝑘𝑖𝑎𝑛 = 𝐴 = |
𝑦1 𝑦2

𝑦1
′ 𝑦2

′| = | 𝑒−3𝑥 𝑥𝑒−3𝑥

−3𝑒−3𝑥 −3𝑥𝑒−3𝑥 + 𝑒−3𝑥| 

= 𝑒−6𝑥 − − − 1 mark 

𝑈 = − ∫
𝑦2

𝐴
𝑋  𝑑𝑥 = − ∫

𝑥𝑒−3𝑥

𝑒−6𝑥

𝑒−3𝑥

𝑥3
 𝑑𝑥 = − ∫

1

𝑥2
 𝑑𝑥 =

1

𝑥
− −1 mark 

𝑉 = ∫
𝑦1

𝐴
𝑋  𝑑𝑥 = ∫

𝑒−3𝑥

𝑒−6𝑥

𝑒−3𝑥

𝑥3
 𝑑𝑥 = ∫

1

𝑥3
 𝑑𝑥 = −

1

2𝑥2
− − −  1 mark 

∴ 𝑃. 𝐼. = 𝑈𝑦1 + 𝑉𝑦2  =
𝑒−3𝑥

𝑥
−

𝑥𝑒−3𝑥

2𝑥2
=

𝑒−3𝑥

2𝑥
− − − − − 1 mark 

CO2 6 
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𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠  

𝑦 = 𝐶. 𝐹. . +𝑃. 𝐼. = 𝑐1𝑒−3𝑥 + 𝑐2𝑥𝑒−3𝑥 +
𝑒−3𝑥

2𝑥
− − − 1 mark 

C) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑏𝑜𝑢𝑛𝑑𝑒𝑑 𝑏𝑦  𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑥2 + 𝑦2 = 4  
𝑎𝑛𝑑 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒𝑠 𝑦 + 𝑧 = 3 𝑎𝑛𝑑 𝑧 = 0 

𝑨𝒏𝒔𝒘𝒆𝒓: 𝑣𝑜𝑙𝑢𝑚𝑒 = ∭ 𝑑𝑥𝑑𝑦𝑑𝑧 − − − 1 mark 

= ∫ ∫ ∫ 𝑑𝑧
𝑧=3−𝑦

𝑧=0

𝑑𝑦𝑑𝑥 
𝑦=√4−𝑥2

𝑦=−√4−𝑥2

𝑥=2

𝑥=−2

− − − 2 mark 

= 12𝜋  − − − 3 mark 

CO5 6 

Q.4 Solve Any Two of the following.   12 

A) 
𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝐹𝑜𝑢𝑟𝑖𝑒𝑟 𝑠𝑒𝑟𝑖𝑒𝑠 𝑜𝑓 𝑓(𝑥) =

1

2
(𝜋 − 𝑥) 𝑜𝑣𝑒𝑟 (0,2𝜋) 

𝑨𝒏𝒔𝒘𝒆𝒓: 𝑇ℎ𝑒 𝐹𝑜𝑢𝑟𝑖𝑒𝑟 𝑠𝑒𝑟𝑖𝑒𝑠 𝑒𝑥𝑝𝑎𝑛𝑠𝑖𝑜𝑛 𝑜𝑓 𝑓(𝑥) 𝑖𝑛 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 ( 0, 2𝜋)𝑖𝑠 

𝑓(𝑥) =
𝑎0

2
+ ∑ 𝑎𝑛𝑐𝑜𝑠(𝑛𝑥)

𝑛=∞

𝑛=1

+ ∑ 𝑏𝑛𝑠𝑖𝑛(𝑛𝑥)

𝑛=∞

𝑛=1

− − − − − − − ①  

𝑎0 =  
1

𝜋
∫ 𝑓(𝑥)

2𝜋

0

𝑑𝑥 =  
1

𝜋
∫

1

2
(𝜋 − 𝑥)

2𝜋

0

𝑑𝑥  =  
1

𝜋
[

𝜋2

−2
−

𝜋2

−2
]

= 0 − 1 mark 

𝑎𝑛 =  
1

𝜋
∫ 𝑓(𝑥)

2𝜋

0

𝑐𝑜𝑠(𝑛𝑥)𝑑𝑥 =
1

𝜋
∫

1

2
(𝜋 − 𝑥)

2𝜋

0

𝑐𝑜𝑠(𝑛𝑥)𝑑𝑥  

𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑏𝑦 𝑝𝑎𝑟𝑡𝑠 𝑢𝑠𝑖𝑛𝑔 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑟𝑢𝑙𝑒 

𝑎𝑛 =  
1

2𝜋
[(𝜋 − 𝑥) (

𝑠𝑖𝑛𝑛𝑥

𝑛
) − (−1) (

−𝑐𝑜𝑠𝑛𝑥

𝑛 × 𝑛
)]

𝑥=0

𝑥=2𝜋

 

=
1

2𝜋
{

(𝜋 − 𝑥)𝑠𝑖𝑛𝑛𝑥

𝑛
−

𝑐𝑜𝑠𝑛𝑥

𝑛2
}

𝑥=0

𝑥=2𝜋

 

∴ 𝑎𝑛 =  
1

2𝜋
[
0

𝑛
−

1

𝑛2
− (

0

𝑛
−

1

𝑛2
)] =  

1

2𝜋
[−

1

𝑛2
+

1

𝑛2
] = 0 − − − 2 mark 

𝑏𝑛 =  
1

𝜋
∫ 𝑓(𝑥)

2𝜋

0

𝑠𝑖𝑛(𝑛𝑥)𝑑𝑥 =
1

𝜋
∫

1

2
(𝜋 − 𝑥)

2𝜋

0

𝑠𝑖𝑛(𝑛𝑥)𝑑𝑥  

𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑏𝑦 𝑝𝑎𝑟𝑡𝑠 𝑢𝑠𝑖𝑛𝑔 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑟𝑢𝑙𝑒 

𝑏𝑛 =  
1

2𝜋
[(𝜋 − 𝑥) (

−𝑐𝑜𝑠𝑛𝑥

𝑛
) − (−1) (

−𝑠𝑖𝑛𝑛𝑥

𝑛 × 𝑛
)]

𝑥=0

𝑥=2𝜋

 

=
1

2𝜋
{

−(𝜋 − 𝑥)𝑐𝑜𝑠𝑛𝑥

𝑛
−

𝑠𝑖𝑛𝑛𝑥

𝑛2
}

𝑥=0

𝑥=2𝜋

 

∴ 𝑏𝑛 =  
1

2𝜋
[
𝜋

𝑛
−

0

𝑛2
− (

−𝜋

   𝑛
−

0

𝑛2
)] =  

1

2𝜋
[
𝜋

𝑛
+

𝜋

𝑛
] =

1

𝑛
− − − 2 mark 

𝑝𝑢𝑡 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 ①, 𝑤𝑒 ℎ𝑎𝑣𝑒 

𝑓(𝑥) =
𝑎0

2
+ ∑ 𝑎𝑛𝑐𝑜𝑠(𝑛𝑥)

𝑛=∞

𝑛=1

+ ∑ 𝑏𝑛𝑠𝑖𝑛(𝑛𝑥)

𝑛=∞

𝑛=1

 

∴
1

2
(𝜋 − 𝑥) = ∑

𝑠𝑖𝑛(𝑛𝑥)

𝑛

𝑛=∞

𝑛=1

− − − 1 mark 

CO3 6 

B) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 ℎ𝑎𝑙𝑓 𝑟𝑎𝑛𝑔𝑒 𝑐𝑜𝑠𝑖𝑛𝑒 𝑠𝑒𝑟𝑖𝑒𝑠 𝑜𝑓 𝑓(𝑥) = (𝑥 − 1)2 

𝑖𝑛 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 (0,1) 

CO3 6 
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𝑨𝒏𝒔𝒘𝒆𝒓: 𝑇ℎ𝑒 ℎ𝑎𝑙𝑓 𝑟𝑎𝑛𝑔𝑒 𝑐𝑜𝑠𝑖𝑛𝑒 𝑠𝑒𝑟𝑖𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 (0, 𝑙) 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 

𝑓(𝑥) =
𝑎0

2
+ ∑ 𝑎𝑛𝑐𝑜𝑠 (

𝑛𝜋𝑥

𝑙
)

𝑛=∞

𝑛=1

 

 𝑐𝑜𝑚𝑝𝑎𝑟𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 (0,1)𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑣𝑎𝑙 (0, 𝑙) ∴ 𝑙 = 1  

∴ 𝑓(𝑥) =
𝑎0

2
+ ∑ 𝑎𝑛𝑐𝑜𝑠𝑛𝜋𝑥

𝑛=∞

𝑛=1

− − − − − − − ① 

𝑎0 =  
2

𝑙
∫ 𝑓(𝑥)

𝑙

0

𝑑𝑥 =  
2

1
∫ (𝑥 − 1)2

1

0

𝑑𝑥 =  2 [
(𝑥 − 1)3

3
]

𝑥=0

𝑥=1

 

=  2 [0 −
(0 − 1)3

3
] =

2

3
− − − 2 mark 

𝑎𝑛 =  
2

𝑙
∫ 𝑓(𝑥)

𝑙

0

𝑐𝑜𝑠 (
𝑛𝜋𝑥

𝑙
) 𝑑𝑥 =  

2

1
∫ (𝑥 − 1)2

1

0

𝑐𝑜𝑠𝑛𝜋𝑥𝑑𝑥  

𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑏𝑦 𝑝𝑎𝑟𝑡𝑠( 𝑢𝑠𝑖𝑛𝑔 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑠𝑒𝑑 𝑟𝑢𝑙𝑒) 

∴ 𝑎𝑛 = 2 {(𝑥 − 1)2 (
𝑠𝑖𝑛𝑛𝜋𝑥

𝑛𝜋
) − 2(𝑥 − 1) (

−𝑐𝑜𝑠𝑛𝜋𝑥

𝑛𝜋 × 𝑛𝜋
)

− 2 (
−𝑠𝑖𝑛𝑛𝜋𝑥

𝑛𝜋 × 𝑛𝜋 × 𝑛𝜋
)}

𝑥=0

𝑥=1

 

∴ 𝑎𝑛 = 2 {
(𝑥 − 1)2𝑠𝑖𝑛𝑛𝜋𝑥

𝑛𝜋
+

2(𝑥 − 1)𝑐𝑜𝑠𝑛𝜋𝑥

𝑛2𝜋2
+

2𝑠𝑖𝑛𝑛𝜋𝑥

𝑛3𝜋3
}

𝑥=0

𝑥=1

 

∴ 𝑎𝑛 = 2 [−0 − (0 −
2

𝑛2𝜋2
+ 0)] = 2 ×

2

𝑛2𝜋2
=

4

𝑛2𝜋2
 

∴ 𝑎𝑛 =
4

𝑛2𝜋2
− − − 3 mark 

𝑝𝑢𝑡 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛① 

∴ 𝑓(𝑥) =  
1

3
+

4

𝜋2
∑

𝑐𝑜𝑠𝑛𝑥

𝑛2

𝑛=∞

𝑛=1

− − − 1 mark 

 

C) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑 𝑏𝑦 𝑟𝑒𝑣𝑜𝑙𝑣𝑖𝑛𝑔 𝑡ℎ𝑒 𝑙𝑜𝑜𝑝 𝑜𝑓 𝑡ℎ𝑒  
𝑐𝑢𝑟𝑣𝑒 9𝑎𝑦2 = 𝑥(3𝑎 − 𝑥)2 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑥 − 𝑎𝑥𝑖𝑠 𝑓𝑟𝑜𝑚 𝑥 = 0 𝑡𝑜 𝑥 = 3𝑎. 

𝑨𝒏𝒔𝒘𝒆𝒓: 𝑆. 𝐴. = 2𝜋 ∫ 𝑦  𝑑𝑠

= 2𝜋 ∫ 𝑦
𝑥=3𝑎

𝑥=0

𝑑𝑠

𝑑𝑥
𝑑𝑥 − − − −① − − − 1 mark 

𝐺𝑖𝑣𝑒𝑛 9𝑎𝑦2 = 𝑥(3𝑎 − 𝑥)2  ∴
𝑑𝑦

𝑑𝑥
=

(3𝑎 − 𝑥)(𝑎 − 𝑥)

6𝑎𝑦
− − − 2 mark 

𝑁𝑜𝑤,
𝑑𝑠

𝑑𝑥
= √1 + (

𝑑𝑦

𝑑𝑥
)

2

=
(3𝑎 − 𝑥)(𝑎 + 𝑥)

6𝑎𝑦
− − − 2 mark 

𝑝𝑢𝑡 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 ① 

∴ 𝑆. 𝐴. = 2𝜋 ∫ 𝑦
𝑥=3𝑎

𝑥=0

(3𝑎 − 𝑥)(𝑎 + 𝑥)

6𝑎𝑦
𝑑𝑥 = 3𝑎2𝜋  − − − 1 mark 

 

CO5 6 

Q. 5 Solve Any Two of the following.   12 

A) 
𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∬ 𝑥𝑦 𝑑𝑥𝑑𝑦   

𝑜𝑣𝑒𝑟 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑜𝑛 𝑏𝑜𝑢𝑛𝑑𝑒𝑑 𝑏𝑦 𝑥 − 𝑎𝑥𝑖𝑠, 𝑥 = 2𝑎 &𝑥2 = 4𝑎𝑦 

CO4 6 
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𝑨𝒏𝒔𝒘𝒆𝒓: 

𝐿𝑒𝑡 𝐼 = ∬ 𝑥𝑦 𝑑𝑥𝑑𝑦 = ∫ ∫ 𝑥𝑦
𝑥=2𝑎

𝑥=√4𝑎𝑦

𝑦=𝑎

𝑦=0

𝑑𝑥𝑑𝑦  − − − 2 mark 

= ∫ [
𝑥2𝑦

2
]

𝑥=√4𝑎𝑦

𝑥=2𝑎𝑦=𝑎

𝑦=0

𝑑𝑦 = ∫ [
4𝑎2𝑦

2
−

4𝑎𝑦2

2
]

𝑦=𝑎

𝑦=0

𝑑𝑦 

= [
2𝑎2𝑦2

2
−

4𝑎𝑦3

6
]

0

𝑎

=
𝑎4

3
− −4 mark 

𝑂𝑅   𝐼 = ∬ 𝑥𝑦 𝑑𝑥𝑑𝑦 = ∫ ∫ 𝑥𝑦
𝑦=𝑥2 4𝑎⁄

𝑦=0

𝑥=2𝑎

𝑥=0

𝑑𝑦𝑑𝑥 =
𝑎4

3
 

B) 
𝐶ℎ𝑎𝑛𝑔𝑒 𝑡ℎ𝑒 𝑜𝑟𝑑𝑒𝑟 𝑜𝑓 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 & 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫ ∫

𝑐𝑜𝑠𝑦

𝑦

𝜋 2⁄

𝑥

𝜋 2⁄

0

𝑑𝑥𝑑𝑦 

𝑨𝒏𝒔𝒘𝒆𝒓: 𝐿𝑒𝑡 𝐼 = ∫ ∫
𝑐𝑜𝑠𝑦

𝑦

𝜋 2⁄

𝑥

𝜋 2⁄

0

𝑑𝑥𝑑𝑦

= ∫ ∫
𝑐𝑜𝑠𝑦

𝑦

𝑥=𝑦

𝑥=0

𝑦=𝜋 2⁄

𝑦=0

𝑑𝑥𝑑𝑦  − 3 mark 

= 1 − − − 3 mark 

CO4 6 

C) 
𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝐼 = ∫ ∫ ∫ 𝑑𝑧𝑑𝑦𝑑𝑥

𝑥+𝑦

0

𝑥

0

𝑎

0

 

𝑨𝒏𝒔𝒘𝒆𝒓: 𝐿𝑒𝑡 𝐼 = ∫ ∫ ∫ 𝑑𝑧𝑑𝑦𝑑𝑥
𝑥+𝑦

0

𝑥

0

𝑎

0

 = ∫ ∫ ∫ 𝑑𝑧𝑑𝑦𝑑𝑥
𝑧=𝑥+𝑦

𝑧=0

𝑦=𝑥

𝑦=0

𝑥=𝑎

𝑥=0

 

=
𝑎3

2
− − − −6 mark 

CO4 6 

 *** End ***  
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