
Answer	  on	  Question	  #42600	  –	  Math	  –	  Differential	  Calculus	  

Find	  the	  laplace	  tranform	  of	  the	  following	  1-‐(t+5)^2cos10t,	  	  2-‐te^-‐10t	  sin^2	  t	  

Answer.	  	  

1. 𝒇 𝒕 = 𝟏− (𝒕+ 𝟓)𝟐𝒄𝒐𝒔𝟏𝟎𝒕

	  	  	  	  	  	  	  	  	  	  	  	  𝑭 𝒔 = 𝑳𝒕 𝒇 𝒕 𝒔 = 𝟏− 𝒕+ 𝟓 𝟐𝒄𝒐𝒔𝟏𝟎𝒕 𝒆!𝒔𝒕𝒅𝒕 =!
𝟎 	  

𝟏− 𝒕𝟐𝒄𝒐𝒔𝟏𝟎𝒕− 𝟏𝟎𝒕𝒄𝒐𝒔𝟏𝟎𝒕− 𝟐𝟓𝒄𝒐𝒔𝟏𝟎𝒕 𝒆!𝒔𝒕𝒅𝒕!
𝟎 ,	  

and	  using	  well	  known	  Laplace	  transforms:	  

𝑳𝒕 𝟏 𝒔 = 𝟏
𝒔
.	  	  	  𝑳𝒕 𝒄𝒐𝒔(𝒂𝒕) 𝒔 = 𝒔

𝒔𝟐!𝒂𝟐
,

	  	  𝑳𝒕 𝒕𝒏𝒇(𝒕) 𝒔 = −𝟏 𝒏𝑭 𝒏 (𝒔)	  ,	  	  	  (where	  𝑭 𝒔 = 𝑳𝒕 𝒇(𝒕) 𝒔 ),	  

so	  	  𝑳𝒕 𝒕𝒄𝒐𝒔(𝒂𝒕) 𝒔 = 𝒔𝟐!𝒂𝟐

(𝒔𝟐!𝒂𝟐)𝟐
,	  	  	  𝑳𝒕 𝒕𝟐𝒄𝒐𝒔(𝒂𝒕) 𝒔 = 𝟐𝒔(𝒔𝟐!𝟑𝒂𝟐)

(𝒔𝟐!𝒂𝟐)𝟑
,	  

finally,	  we	  have	  

𝑭 𝒔 = 𝑳𝒕 𝒇 𝒕 𝒔 = 𝟏
𝒔
− 𝟐𝟓𝒔

𝒔𝟐!𝟏𝟎𝟎
−− 𝟏𝟎 𝒔𝟐!𝟏𝟎𝟎

(𝒔𝟐!𝟏𝟎𝟎)𝟐
− 𝟐𝒔 𝒔𝟐!𝟑𝟎𝟎

(𝒔𝟐!𝟏𝟎𝟎)𝟑
.	  

2. 𝒇 𝒕 = 𝟐− 𝒕𝒆!𝟏𝟎𝒕𝒔𝒊𝒏𝟐𝒕

	  	  	  	  	  	  	  	  	  	  	  	  𝑭 𝒔 = 𝑳𝒕 𝒇 𝒕 𝒔 = [!𝟎   𝟐− 𝒕𝒆!𝟏𝟎𝒕𝒔𝒊𝒏𝟐𝒕]𝒆!𝒔𝒕𝒅𝒕	  

and	  using	  well	  known	  Laplace	  transforms:	  

𝑳𝒕 𝟏 𝒔 = 𝟏
𝒔
.	  	  	  𝑳𝒕 𝒆𝒃𝒕𝒔𝒊𝒏(𝒂𝒕) 𝒔 = 𝒂

(𝒔!𝒃)𝟐!𝒂𝟐
,

	  	  𝑳𝒕 𝒕𝒇(𝒕) 𝒔 = −𝑭!(𝒔)	  ,	  	  	  (where	  𝑭 𝒔 = 𝑳𝒕 𝒇(𝒕) 𝒔 ),	  

so	  	  𝑳𝒕 𝒕𝒆𝒃𝒕𝒔𝒊𝒏(𝒂𝒕) 𝒔 = − 𝟐𝒂(𝒔!𝒃)
((𝒔!𝒃)𝟐!𝒂𝟐)𝟐

	  ,	  

finally,	  we	  have	  	  𝑭 𝒔 = 𝑳𝒕 𝒇 𝒕 𝒔 =	  𝟐
𝒔
− 𝟒 𝒔!𝟏𝟎

(𝒔𝟐!𝟐𝟎𝒔!𝟏𝟎𝟒)𝟐
.	  
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