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Answer on Question#76443 – Math – Calculus 

 If𝑧 = 𝑒(𝑥𝑦
2),𝑥 = 𝑡𝑐𝑜𝑠(𝑡),𝑦 = 𝑡𝑠𝑖𝑛(𝑡)then find 

𝑑𝑧

𝑑𝑡
, when 𝑡 =

𝜋

2
. 

 Solution 

 First of all, we will substitute expressions for𝑥and 𝑦into 𝑧: 

𝑧 = 𝑒
(𝑡𝑐𝑜𝑠(𝑡)(𝑡𝑠𝑖𝑛(𝑡))

2
)
= 𝑒(𝑡

3𝑐𝑜𝑠(𝑡)𝑠𝑖𝑛(𝑡)2) 

Now, we can find derivative
𝑑𝑧

𝑑𝑡
: 

𝑑𝑧

𝑑𝑡
= 𝑒(𝑡

3𝑐𝑜𝑠(𝑡)𝑠𝑖𝑛(𝑡)2)(3𝑡2𝑐𝑜𝑠(𝑡)𝑠𝑖𝑛(𝑡)2 − 𝑡3𝑠𝑖𝑛(𝑡)𝑠𝑖𝑛(𝑡)2 + 2𝑡3𝑐𝑜𝑠(𝑡)𝑠𝑖𝑛(𝑡)𝑐𝑜𝑠(𝑡)) 

= 𝑡2𝑠𝑖𝑛(𝑡)𝑒(𝑡
3𝑐𝑜𝑠(𝑡)𝑠𝑖𝑛(𝑡)2)(3𝑐𝑜𝑠(𝑡)𝑠𝑖𝑛(𝑡) − 𝑡𝑠𝑖𝑛(𝑡)2 + 2𝑡𝑐𝑜𝑠(𝑡)2) 

= 𝑡2𝑠𝑖𝑛(𝑡)𝑒(𝑡
3𝑐𝑜𝑠(𝑡)𝑠𝑖𝑛(𝑡)2)(3𝑐𝑜𝑠(𝑡)𝑠𝑖𝑛(𝑡) + 𝑡(𝑐𝑜𝑠(2𝑡) + 𝑐𝑜𝑠(𝑡)2)). 

And then substitute 𝑡 =
𝜋

2
: 

𝑑𝑧

𝑑𝑡
= (

𝜋

2
)
2

𝑠𝑖𝑛 (
𝜋

2
) 𝑒

((
𝜋
2
)
3
𝑐𝑜𝑠(

𝜋
2
)𝑠𝑖𝑛(

𝜋
2
)
2

)
(3𝑐𝑜𝑠 (

𝜋

2
) 𝑠𝑖𝑛 (

𝜋

2
) +

𝜋

2
(𝑐𝑜𝑠 (2

𝜋

2
) + 𝑐𝑜𝑠 (

𝜋

2
)
2

)) 

=
𝜋

4

2
(
𝜋

2
(−1)) = −

𝜋

8

3
. 

 Answer: 

 
𝑑𝑧

𝑑𝑡
= −

𝜋

8

3
. 
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