
Task: Find the derivative of  

𝑦 =
t ∙ sin 𝑡

1 + 𝑡
 

Solution:  The derivative of 𝑦 is 𝑦’(𝑡): 

𝑦′(𝑡) =
𝑑

𝑑𝑡
(

t ∙ sin 𝑡

1 + 𝑡
) 

Use the quotient rule, 
𝑑

𝑑𝑡
(

𝑢

𝑣
) =

𝑣
𝑑𝑢

𝑑𝑡
 − 𝑢

𝑑𝑣

𝑑𝑡

𝑣2  , where  𝑢 = 𝑡 ∙ sin 𝑡 and 𝑣 = 𝑡 + 1: 

𝑦′(𝑡) =
(1 + 𝑡) (

𝑑
𝑑𝑡

(𝑡 ∙ sin 𝑡)) − 𝑡 ∙ sin 𝑡 (
𝑑
𝑑𝑡

(1 + 𝑡))

(1 + 𝑡)2
 

𝑦′(𝑡) =
(1 + 𝑡) (

𝑑
𝑑𝑡

(𝑡 ∙ sin 𝑡)) − 𝑡 ∙ sin 𝑡

(1 + 𝑡)2
 

 

To find  
𝑑

𝑑𝑡
(𝑡 ∗ sin 𝑡)  we use the product rule  

𝑑

𝑑𝑡
(𝑢𝑣) = 𝑣

𝑑𝑢

𝑑𝑡
+ 𝑢

𝑑𝑣

𝑑𝑡
, where 𝑢 = 𝑡 and  

𝑣 = sin 𝑡: 

𝑦′(𝑡) =
(1 + 𝑡) (𝑡 ∙

𝑑
𝑑𝑡

(sin 𝑡) + sin 𝑡 ∙
𝑑
𝑑𝑡

 (𝑡)) − 𝑡 ∙ sin 𝑡

(1 + 𝑡)2
 

𝑦′(𝑡) =
(1 + 𝑡)(𝑡 ∙ cos 𝑡 + sin 𝑡 ) − 𝑡 ∙ sin 𝑡

(1 + 𝑡)2
 

So, we can open the brackets: 

𝑦′(𝑡) =
(1 + 𝑡)(𝑡 ∙ cos 𝑡 + sin 𝑡 ) − 𝑡 ∙ sin 𝑡

(1 + 𝑡)2
 

𝑦′(𝑡) =
𝑡 ∙ cos 𝑡 + sin 𝑡 + 𝑡2 ∙ cos 𝑡 + 𝑡 ∙ sin 𝑡 − 𝑡 ∙ sin 𝑡

(1 + 𝑡)2
 

 

Answer:  the derivative of 𝑦 =
t∙sin 𝑡

1+𝑡
  is 

 

𝑦′(𝑡) =
sin 𝑡 + 𝑡 ∙ (1 + 𝑡) ∙ cos 𝑡

(1 + 𝑡)2
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