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Complex Numbers 

√−𝟏 = 𝒊 

 4 or 6 Marks   

1) Z1 = 4 – 5i  
Z2 = 3 + 7i 
Find |Z1 +Z2| 
Solution: 

 

 

2) Express in polar form 
Z = 1 – i 
Solution: 
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3) Express in a+ib form 

𝑍 =
1 − 𝑖

1 + 𝑖
 

Solution :  

 
  

 

4) Express in a+ib form 

𝑍 =
1 + 𝑖

2 − 𝑖
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5) Express in polar form 

𝑍 =
1 + 𝑖

2 − 𝑖
 

  

 

6) Express in polar form 
𝑍 = 1 + 𝑖√3 
Solution: 
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7) If Z1 = – 3+4i, Z2 = 5 – 3i 

Express 
௓ଵ

௓ଶ
 in x + iy format 

Solution: 

 
 

 

8) Express in x + iy form 

ଶି௜√ଷ

ଵା௜
  

 
Solution:  
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9) If   

𝑤ଵ =  −
1

2
+ 𝑖

√3

2
 

𝑤ଶ =  −
1

2
− 𝑖

√3

2
 

Then show that  
𝑤ଵ

ଶ = 𝑤ଶ 
 
Solution: 
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Laplace formulas 

Sr 
No. 

f(t) L{f(t)} 

1. K = Constant 𝐾

𝑠
, 𝑠 > 0 

2. et 1

𝑠 − 𝑎
 , 𝑠 > 𝑎 

 
3. tn, n = 0,1,2,3…. Integer 𝑛!

𝑠௡ାଵ
 , 𝑠 > 0 

 
4. sin (kt) 𝑘

𝑠ଶ + 𝑘ଶ
 , 𝑠 > 0 

5. cos (kt) 𝑠

𝑠ଶ + 𝑘ଶ
 , 𝑠 > 0 

6. sinh (kt) 𝑘

𝑠ଶ − 𝑘ଶ
 , 𝑠ଶ > 𝑘ଶ 

7. cosh (kt) 𝑠

𝑠ଶ − 𝑘ଶ
 , 𝑠ଶ > 𝑘ଶ 

First Translation of Laplace 
1. L (eat. tn) 𝑛!

(𝑠 − 𝑎)௡ାଵ
 , 𝑠 > 𝑎 

 
2. L (eat. Sin kt) 𝑘

(𝑠 − 𝑎)ଶ + 𝑘ଶ
 , 𝑠 > 𝑎 

 
3. L (eat. Cos kt) 𝑠 − 𝑎

(𝑠 − 𝑎)ଶ + 𝑘ଶ
 , 𝑠 > 𝑎 

4. L (eat. Sinh kt) 𝑘

(𝑠 − 𝑎)ଶ − 𝑘ଶ
 , 𝑠 > 𝑎 

5. L (eat. Cosh kt) 𝑠 − 𝑎

(𝑠 − 𝑎)ଶ − 𝑘ଶ
 , 𝑠 > 𝑎 
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Laplace Inverse formulas 

1. 
𝐿ିଵ ൜

1

𝑘
ൠ = 𝑘 

 

2. 
𝐿ିଵ ൜

1

𝑠 − 𝑎
ൠ = 𝑒௔௧ 

 

3. 
𝐿ିଵ ൜

1

𝑠௡
ൠ =

𝑡௡

(𝑛 − 1)!
 

 

4. 
𝐿ିଵ ൜

1

(𝑠 + 𝑎)௡
ൠ =

𝑒ି௔௧. 𝑡௡ିଵ

(𝑛 − 1)!
 

 
5. 

𝐿ିଵ ൜
1

𝑠ଶ + 𝑎ଶ
ൠ =

1

𝑎
. sin(𝑎𝑡) 

 
6. 𝐿ିଵ ቄ

𝑠

𝑠ଶ + 𝑎ଶ
ቅ = cos(𝑎𝑡) 

 

7. 
𝐿ିଵ ൜

1

𝑠ଶ − 𝑎ଶ
ൠ =

1

𝑎
 sinh (𝑎𝑡) 

 

8. 𝐿ିଵ ቄ
𝑠

𝑠ଶ − 𝑎ଶ
ቅ =  cosh (𝑎𝑡) 

 

9. 
𝐿ିଵ ൜

1

(𝑠 + 𝑎)ଶ + 𝑘ଶ
ൠ =

1

𝑘
 . 𝑒ି௔௧. sin(𝑘𝑡)  

 

10. 
𝐿ିଵ ൜

𝑠 + 𝑎

(𝑠 + 𝑎)ଶ − 𝑘ଶ
ൠ =  𝑒ି௔௧. cos(𝑘𝑡) 

 
11. 

𝐿ିଵ ൜
1

(𝑠 + 𝑎)ଶ − 𝑘ଶ
ൠ =

1

𝑘
 . 𝑒ି௔௧. sinh(𝑘𝑡) 

 

12. 
𝐿ିଵ ൜

𝑠 + 𝑎

(𝑠 + 𝑎)ଶ − 𝑘ଶ
ൠ =  𝑒ି௔௧. cosh(𝑘𝑡) 
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Methods of Partial fraction 

1. Case 1: 
 

𝑎𝑥 + 𝑏

(𝑥 − 𝛼)(𝑥 − 𝛽)(𝑥 − 𝛾)
=  

𝐴

(𝑥 − 𝛼)
+

𝐵

(𝑥 − 𝛽)
+

𝐶

(𝑥 − 𝛾)
 

 
 

2. Case 2: 
 

𝑎𝑥 + 𝑏

(𝑥 − 𝛼)(𝑥 − 𝛽)ଶ
=  

𝐴

(𝑥 − 𝛼)
+

𝐵

(𝑥 − 𝛽)
+

𝐶

(𝑥 − 𝛽)ଶ
 

 
 

3. Case 3: 
 

𝑎𝑥 + 𝑏

(𝑥 − 𝛼)(𝑥ଶ + 𝛽)
=  

𝐴

(𝑥 − 𝛼)
+

𝐵𝑥 + 𝐶

(𝑥ଶ + 𝛽)
 

 
 

4. Case 4: 
𝑥௠ + 𝑎

𝑥௡ + 𝑏
=  𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 +

𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟

𝐷𝑖𝑣𝑖𝑠𝑜𝑟
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Important Questions of Laplace 

 3 Marks   

a) 𝐿{sin 3𝑡 + cos 2𝑡} 
 

 

b) 𝐿{𝑒ିସ௧𝑡ଶ} 
 

 

c) 𝐿{𝑒ିଷ௧ sin(2𝑡)} 
 

 

d) 𝐿{𝑒ଷ𝑡(𝑡ଶ + 𝑡)} 
 

 

   

 4 or 6 Marks   

a) 
𝐿ିଵ ൜

2𝑠 + 3

(𝑠 + 2)(𝑠 + 6)
ൠ 

 

 

b) 
𝐿ିଵ ൜

3𝑠 + 1

(𝑠 − 1)(𝑠ଶ + 1)
ൠ 

 

 

c) 
𝐿ିଵ ቊ

2𝑠ଶ − 4

(𝑠 + 1)(𝑠 − 2)(𝑠 − 3)
ቋ 

 

 

d) 
𝐿ିଵ ൜

𝑠 + 2

𝑠ଶ − 2𝑠 + 5
ൠ 

 

 

e) 
𝐿ିଵ ൜

𝑠 − 3

𝑠ଶ + 2𝑠 + 5
ൠ 
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 3 Marks   

a) 𝐿{sin 3𝑡 + cos 2𝑡} 
Solution: 
 

 
 

 

b) 𝐿{𝑒ିସ௧𝑡ଶ} 
Solution: 
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c) 𝐿{𝑒ିଷ௧ sin(2𝑡)} 
Solution: 

 

 

d) 𝐿{𝑒ଷ𝑡(𝑡ଶ + 𝑡)} 
Solution: 
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 4 or 6 Marks   

a) 
𝐿ିଵ ൜

2𝑠 + 3

(𝑠 + 2)(𝑠 + 6)
ൠ 

Solution: 
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b) 
𝐿ିଵ ൜

3𝑠 + 1

(𝑠 − 1)(𝑠ଶ + 1)
ൠ 

Solution: 
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c) 
𝐿ିଵ ቊ

2𝑠ଶ − 4

(𝑠 + 1)(𝑠 − 2)(𝑠 − 3)
ቋ 

Solution: 
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d) 
𝐿ିଵ ൜

𝑠 + 2

𝑠ଶ − 2𝑠 + 5
ൠ 

Solution: 
 

 
 

 

e) 
𝐿ିଵ ൜

𝑠 − 3

𝑠ଶ + 2𝑠 + 5
ൠ 

 
Solution:  
 

 

 

 


