
General Solution of Homogeneous Equation of Second Order 

Equation with right hand member is zero 

Case (i) : If the roots are distinct  :  Suppose 𝑚1, 𝑚2 are all distinct roots, then the 

general solution is 

𝑦 = 𝐶1𝑒𝑚1𝑥 + 𝐶2𝑒𝑚2𝑥   where  𝐶1, 𝐶2 are arbitrary constants. 

Case (ii) : If the roots are equal  :  Suppose 𝑚1 = 𝑚2 = 𝑚 (say), then the general 

solution is 

𝑦 = (𝐶1+𝐶2𝑥)𝑒𝑚𝑥   where  𝐶1, 𝐶2 are arbitrary constants. 

Case (iii) : If the roots are complex numbers  :  Suppose 𝑚1 = 𝛼 + 𝑖𝛽,               

𝑚2 = 𝛼 − 𝑖𝛽 having a pair of complex roots, then the general solution is 

𝑦 = 𝑒𝛼𝑥[𝐴 𝑐𝑜𝑠 𝛽𝑥 + 𝐵 sin 𝛽𝑥] where  𝐴, 𝐵 are arbitrary constants. 

 

Exercise 

1. 
𝑑2𝑦

𝑑𝑥2
+ 5

𝑑𝑦

𝑑𝑥
+ 4𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑦

𝑑𝑥2
+ 5

𝑑𝑦

𝑑𝑥
+ 4𝑦 = 0 …………………… (i) 

Suppose, 𝑦 = 𝑒𝑚𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛.  

∴ 𝑚2𝑒𝑚𝑥 + 5𝑚𝑒𝑚𝑥 + 4𝑒𝑚𝑥 = 0 

⇒ (𝑚2 + 5𝑚 + 4)𝑒𝑚𝑥 = 0 

⇒ 𝑚2 + 5𝑚 + 4 = 0  [∵  𝑒𝑚𝑥 ≠ 0] 

⇒ (𝑚 + 4)(𝑚 + 1) = 0 

⇒ 𝑚 = −4, −1 



∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒−4𝑥 + 𝐶2𝑒−𝑥      Answer 

 

2. 
𝑑2𝑦

𝑑𝑥2
− 7

𝑑𝑦

𝑑𝑥
+ 12𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑦

𝑑𝑥2
− 7

𝑑𝑦

𝑑𝑥
+ 12𝑦 = 0……………………..(i) 

Suppose, 𝑦 = 𝑒𝑚𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑚2𝑒𝑚𝑥 − 7𝑚𝑒𝑚𝑥 + 12𝑒𝑚𝑥 = 0 

⇒ (𝑚2 − 7𝑚 + 12)𝑒𝑚𝑥 = 0 

⇒ 𝑚2 − 7𝑚 + 12 = 0  [∵  𝑒𝑚𝑥 ≠ 0] 

⇒ (𝑚 − 4)(𝑚 − 3) = 0 

⇒ 𝑚 = 4, 3 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒4𝑥 + 𝐶2𝑒3𝑥    Answer 

 

3. 
𝑑2𝑦

𝑑𝑥2
− 3

𝑑𝑦

𝑑𝑥
+ 2𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑦

𝑑𝑥2
− 3

𝑑𝑦

𝑑𝑥
+ 2𝑦 = 0……………………..(i) 

Suppose, 𝑦 = 𝑒𝑚𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑚2𝑒𝑚𝑥 − 3𝑚𝑒𝑚𝑥 + 2𝑒𝑚𝑥 = 0 

⇒ (𝑚2 − 3𝑚 + 2)𝑒𝑚𝑥 = 0 

⇒ 𝑚2 − 3𝑚 + 2 = 0  [∵  𝑒𝑚𝑥 ≠ 0] 

⇒ (𝑚 − 2)(𝑚 − 1) = 0 



⇒ 𝑚 = 2, 1 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒2𝑥 + 𝐶2𝑒𝑥      Answer 

 

4. 
𝑑2𝑦

𝑑𝑥2
+ (𝑎 + 𝑏)

𝑑𝑦

𝑑𝑥
+ 𝑎𝑏𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑦

𝑑𝑥2
+ (𝑎 + 𝑏)

𝑑𝑦

𝑑𝑥
+ 𝑎𝑏𝑦 = 0…………………..(i) 

Suppose, 𝑦 = 𝑒𝑚𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑚2𝑒𝑚𝑥 + (𝑎 + 𝑏)𝑚𝑒𝑚𝑥 + 𝑎𝑏𝑒𝑚𝑥 = 0 

⇒ {𝑚2 + (𝑎 + 𝑏)𝑚 + 𝑎𝑏}𝑒𝑚𝑥 = 0 

⇒ 𝑚2 + (𝑎 + 𝑏)𝑚 + 𝑎𝑏 = 0  [∵  𝑒𝑚𝑥 ≠ 0] 

⇒ (𝑚 + 𝑎)(𝑚 + 𝑏) = 0 

⇒ 𝑚 = −𝑎, −𝑏 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒−𝑎𝑥 + 𝐶2𝑒−𝑏𝑥     Answer 

 

5.(i) 2
𝑑2𝑦

𝑑𝑥2
− 3

𝑑𝑦

𝑑𝑥
+ 𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

2
𝑑2𝑦

𝑑𝑥2
− 3

𝑑𝑦

𝑑𝑥
+ 𝑦 = 0……………………..(i) 

Suppose, 𝑦 = 𝑒𝑚𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 2𝑚2𝑒𝑚𝑥 − 3𝑚𝑒𝑚𝑥 + 𝑒𝑚𝑥 = 0 

⇒ (2𝑚2 − 3𝑚 + 1)𝑒𝑚𝑥 = 0 

⇒ 2𝑚2 − 3𝑚 + 1 = 0  [∵  𝑒𝑚𝑥 ≠ 0] 



⇒ (2𝑚 − 1)(𝑚 − 1) = 0 

⇒ 𝑚 =
1

2
, 1 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒
𝑥

2 + 𝐶2𝑒𝑥    Answer 

 

(ii) 
𝑑2𝑦

𝑑𝑥2
+ 2

𝑑𝑦

𝑑𝑥
+ 𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑦

𝑑𝑥2
+ 2

𝑑𝑦

𝑑𝑥
+ 𝑦 = 0……………………..(i) 

Suppose, 𝑦 = 𝑒𝑚𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑚2𝑒𝑚𝑥 + 2𝑚𝑒𝑚𝑥 + 𝑒𝑚𝑥 = 0 

⇒ (𝑚2 + 2𝑚 + 1)𝑒𝑚𝑥 = 0 

⇒ 𝑚2 + 2𝑚 + 1 = 0  [∵  𝑒𝑚𝑥 ≠ 0] 

⇒ (𝑚 + 1)2 = 0 

⇒ 𝑚 = −1. −1 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = (𝐶1 + 𝐶2𝑥)𝑒−𝑥   Answer 

 

8. (𝐷2 − 2𝑚𝐷 + 𝑚2 + 𝑛2)𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

(𝐷2 − 2𝑚𝐷 + 𝑚2 + 𝑛2)𝑦 = 0 

⇒ 𝐷2𝑦 − 2𝑚𝐷𝑦 + (𝑚2 + 𝑛2)𝑦 = 0 ………………..(i) 

Suppose, 𝑦 = 𝑒𝑘𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑘2𝑒𝑘𝑥 − 2𝑚𝑘𝑒𝑘𝑥 + (𝑚2 + 𝑛2)𝑒𝑘𝑥 = 0 



⇒ {𝑘2 − 2𝑚𝑘 + (𝑚2 + 𝑛2)}𝑒𝑘𝑥 = 0 

⇒ 𝑘2 − 2𝑚𝑘 + (𝑚2 + 𝑛2) = 0  [∵  𝑒𝑘𝑥 ≠ 0] 

⇒ 𝑘 =
−(−2𝑚)±√(−2𝑚)2−4.1.(𝑚2+𝑛2)

2.1
 

⇒ 𝑘 =
2𝑚±√4𝑚2−4𝑚2−4𝑛2

2
 

⇒ 𝑘 =
2𝑚±√−4𝑛2

2
 

⇒ 𝑘 =
2𝑚±2𝑖𝑛

2
 

⇒ 𝑘 = 𝑚 ± 𝑖𝑛 

⇒ 𝑘 = 𝑚 + 𝑖𝑛, 𝑚 − 𝑖𝑛 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒(𝑚+𝑖𝑛)𝑥 + 𝐶2𝑒(𝑚−𝑖𝑛)𝑥 

Or, 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝑒𝑚𝑥(𝐴𝑐𝑜𝑠𝑛𝑥 + 𝐵𝑠𝑖𝑛𝑛𝑥)     Answer 

 

9. (i) (𝐷2 − 4𝐷 + 13)𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

(𝐷2 − 4𝐷 + 13)𝑦 = 0 

⇒ 𝐷2𝑦 − 4𝐷𝑦 + 13𝑦 = 0 ………………..(i) 

Suppose, 𝑦 = 𝑒𝑘𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑘2𝑒𝑘𝑥 − 4𝑘𝑒𝑘𝑥 + 13𝑒𝑘𝑥 = 0 

⇒ (𝑘2 − 4𝑘 + 13)𝑒𝑘𝑥 = 0 

⇒ 𝑘2 − 4𝑘 + 13 = 0  [∵  𝑒𝑘𝑥 ≠ 0] 

⇒ 𝑘 =
−(−4)±√(−4)2−4.1.13

2.1
 



⇒ 𝑘 =
4±√16−52

2
 

⇒ 𝑘 =
4±√−36

2
 

⇒ 𝑘 =
4±6𝑖

2
 

⇒ 𝑘 = 2 ± 3𝑖 

⇒ 𝑘 = 2 + 3𝑖, 2 − 3𝑖 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒(2+3𝑖)𝑥 + 𝐶2𝑒(2−3𝑖)𝑥  

Or, 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝑒2𝑥(𝐴𝑐𝑜𝑠3𝑥 + 𝐵𝑠𝑖𝑛3𝑥)     Answer 

 

(ii) (𝐷2 − 𝑛2)𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

(𝐷2 − 𝑛2)𝑦 = 0 

⇒ 𝐷2𝑦 − 𝑛2𝑦 = 0 ………………..(i) 

Suppose, 𝑦 = 𝑒𝑘𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑘2𝑒𝑘𝑥 − 𝑛2𝑒𝑘𝑥 = 0 

⇒ (𝑘2 − 𝑛2)𝑒𝑘𝑥 = 0 

⇒ 𝑘2 − 𝑛2 = 0  [∵  𝑒𝑘𝑥 ≠ 0] 

⇒ 𝑘 = ±𝑛 

⇒ 𝑘 = 𝑛, −𝑛 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒𝑛𝑥 + 𝐶2𝑒−𝑛𝑥    Answer 

 

 



10. (i) 
𝑑2𝑠

𝑑𝑡2
+ 4

𝑑𝑠

𝑑𝑡
+ 13𝑠 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑠

𝑑𝑡2
+ 4

𝑑𝑠

𝑑𝑡
+ 13𝑠 = 0……………………..(i) 

Suppose, 𝑠 = 𝑒𝑘𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑘2𝑒𝑘𝑡 + 4𝑘𝑒𝑘𝑡 + 13𝑒𝑘𝑡 = 0 

⇒ (𝑘2 + 4𝑘 + 13)𝑒𝑘𝑡 = 0 

⇒ 𝑘2 + 4𝑘 + 13 = 0  [∵  𝑒𝑘𝑡 ≠ 0] 

⇒ 𝑘 =
−4 ± √42−4.1.13

2.1
 

⇒ 𝑘 =
−4 ± √16−52

2
 

⇒ 𝑘 =
−4 ± √−36

2
 

⇒ 𝑘 =
−4 ± 6𝑖

2
 

⇒ 𝑘 = −2 ± 3𝑖 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠, 𝑠 = 𝐶1𝑒(−2+3𝑖)𝑡 + 𝐶2𝑒(−2−3𝑖)𝑡 

Or, 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠, 𝑠 = 𝑒−2𝑡(𝐴𝑐𝑜𝑠3𝑡 + 𝐵𝑠𝑖𝑛3𝑡)   Answer 

 

 (ii) (𝐷 + 3)2𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

(𝐷 + 3)2𝑦 = 0 

⇒ 𝐷2𝑦 + 6𝐷𝑦 + 9𝑦 = 0 ………………..(i) 

Suppose, 𝑦 = 𝑒𝑘𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 



∴ 𝑘2𝑒𝑘𝑥 + 6𝑘𝑒𝑘𝑥 + 9𝑒𝑘𝑥 = 0 

⇒ (𝑘2 + 6𝑘 + 9)𝑒𝑘𝑥 = 0 

⇒ 𝑘2 + 6𝑘 + 9 = 0  [∵  𝑒𝑘𝑥 ≠ 0] 

⇒ (𝑘 + 3)2 = 0 

⇒ 𝑘 = −3, −3 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = (𝐶1 + 𝐶2𝑥)𝑒−3𝑥     Answer 

 

11. Solve in the particular cases : 

(i) 
𝑑2𝑦

𝑑𝑥2
+

𝑑𝑦

𝑑𝑥
− 2𝑦 = 0; when 𝑥 = 0, 𝑦 = 3 𝑎𝑛𝑑 

𝑑𝑦

𝑑𝑥
=0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑦

𝑑𝑥2
+

𝑑𝑦

𝑑𝑥
− 2𝑦 = 0 ………………. (i) 

Suppose, 𝑦 = 𝑒𝑚𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑚2𝑒𝑚𝑥 + 𝑚𝑒𝑚𝑥 − 2𝑒𝑚𝑥 = 0 

⇒ (𝑚2 + 𝑚 − 2)𝑒𝑚𝑥 = 0 

⇒ 𝑚2 + 𝑚 − 2 = 0  [∵  𝑒𝑚𝑥 ≠ 0] 

⇒ (𝑚 − 1)(𝑚 + 2) = 0 

⇒ 𝑚 = 1. −2 

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦 = 𝐶1𝑒𝑥 + 𝐶2𝑒−2𝑥  …………… (ii) 

 

(ii) ⇒ 
𝑑𝑦

𝑑𝑥
= 𝐶1𝑒𝑥 − 2𝐶2𝑒−2𝑥 ……………………….. (iii) 

𝑊ℎ𝑒𝑛 𝑥 = 0, 𝑦 = 3 𝑡ℎ𝑒𝑛 𝑓𝑟𝑜𝑚 (𝑖𝑖), 𝑤𝑒 𝑔𝑒𝑡 



3 = 𝐶1 + 𝐶2 …………… (iv) 

𝑊ℎ𝑒𝑛 𝑥 = 0,
𝑑𝑦

𝑑𝑥
= 0 𝑡ℎ𝑒𝑛 𝑓𝑟𝑜𝑚 (𝑖𝑖𝑖), 𝑤𝑒 𝑔𝑒𝑡 

0 = 𝐶1 − 2𝐶2 …………… (v) 

From, (iv) & (v), we get        𝐶1 = 2   &    𝐶2 = 1 

∴   (ii)  ⇒    𝑦 = 2𝑒𝑥 + 𝑒−2𝑥    Answer 

 

(ii)  
𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 0;   when 𝑥 = 0, 𝑦 = 4 and 𝑥 =

𝜋

2
, 𝑦 = 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 0 ………………. (i) 

Suppose, 𝑦 = 𝑒𝑚𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑚2𝑒𝑚𝑥 + 𝑒𝑚𝑥 = 0 

⇒ (𝑚2 + 1)𝑒𝑚𝑥 = 0 

⇒ 𝑚2 + 1 = 0   [∵  𝑒𝑚𝑥 ≠ 0] 

⇒ 𝑚 =  0 ±  𝑖 

𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠, 𝑦 = 𝐴 cos 𝑥 + 𝐵 sin 𝑥 ……………. (ii) 

When 𝑥 = 0, 𝑦 = 4 then from (ii), we get 

4 = A cos 0 + B sin 0  

⇒ 4 = 𝐴 

When 𝑥 =
𝜋

2
, 𝑦 = 0 then from (ii), we get 

0 = 𝐴 cos
𝜋

2
+ 𝐵 sin

𝜋

2
 



⇒ 0 = B  

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝐴 = 4 𝑎𝑛𝑑 𝐵 = 0 𝑖𝑛 (𝑖𝑖), 𝑤𝑒 𝑔𝑒𝑡 

𝑦 = 4 cos 𝑥 + 0. 𝑠𝑖𝑛𝑥 

⇒ 𝑦 = 4 cos 𝑥     Answer. 

 

(iii) 
𝑑2𝑥

𝑑𝑡2
− 3

𝑑𝑥

𝑑𝑡
+ 2𝑥 = 0;   when 𝑡 = 0, 𝑥 = 0 and  

𝑑𝑥

𝑑𝑡
= 0 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶ 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠,  

𝑑2𝑥

𝑑𝑡2
− 3

𝑑𝑥

𝑑𝑡
+ 2𝑥 = 0 ………………. (i) 

Suppose, 𝑥 = 𝑒𝑚𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

∴ 𝑚2𝑒𝑚𝑡 − 3𝑚𝑒𝑚𝑡 + 2𝑒𝑚𝑡 = 0 

⇒ (𝑚2 − 3𝑚 + 2)𝑒𝑚𝑡 = 0 

⇒ 𝑚2 − 3𝑚 + 2 = 0   [∵  𝑒𝑚𝑡 ≠ 0] 

⇒ (𝑚 − 1)(𝑚 − 2) = 0 

⇒ 𝑚 = 1, 2  

∴ 𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑥 = 𝐶1𝑒𝑡 + 𝐶2𝑒2𝑡 …………… (ii) 

When 𝑡 = 0 𝑎𝑛𝑑 𝑥 = 0, then from (ii), we get 

0 = 𝐶1 + 𝐶2  ………………………………………………………….….. (iii) 

(ii) ⇒ 
𝑑𝑥

𝑑𝑡
= 𝐶1𝑒𝑡 + 2𝐶2𝑒2𝑡 …………………………………………. (iv) 

When 𝑡 = 0 𝑎𝑛𝑑 
𝑑𝑥

𝑑𝑡
= 0, then from (iv), we get 

0 = 𝐶1 + 2𝐶2  ……………………………………………………………….(v) 

Solving (iii) & (v), we get 



𝐶1 = 0, 𝐶2 = 0   

Putting values of 𝐶1& 𝐶2 in (ii), we get 

𝑥 = 0    Answer  

 

 


