
 

 

Answer on Question #61376 – Math – Calculus 

Question 

7 Given  

𝑦 =
2𝑡5−5

𝑡2 , 

find 
𝑑𝑦

𝑑𝑥
 by using the first principle. 

−t−2+8t−3 

6t+7t−3 

t2+5t−3 

6t2+10t−3 

Solution 

𝑦 =
2𝑡5 − 5

𝑡2
= 𝑦 = 2𝑡3 − 5𝑡−2 

𝑦(𝑡 + ℎ) = 2(𝑡 + ℎ)3 − 5(𝑡 + ℎ)−2 = 2(𝑡3 + 3ℎ2𝑡 + 3𝑡2ℎ + ℎ3) − 5
1

(𝑡2 + 2ℎ𝑡 + ℎ2)
 

𝑑𝑦

𝑑𝑡
= lim

ℎ→0

𝑦(𝑡 + ℎ) − 𝑦(𝑡)

ℎ
= lim

ℎ→0

(2(𝑡3 + 3ℎ2𝑡 + 3𝑡2ℎ + ℎ3) − 5
1

(𝑡2 + 2ℎ𝑡 + ℎ2)
) − (2𝑡3 − 5𝑡−2)

ℎ

= lim
ℎ→0

2ℎ3 + 6𝑡ℎ2 + 6ℎ𝑡2

ℎ
− 5 lim

ℎ→0

1

ℎ
(

1

(𝑡2 + 2ℎ𝑡 + ℎ2)
−

1

𝑡2
)

= lim
ℎ→0

(2ℎ2 + 6𝑡ℎ + 6𝑡2)

− 5 lim
ℎ→0

1

ℎ
∙

𝑡2 − 𝑡2 − 2ℎ𝑡 − ℎ2

𝑡2(𝑡2 + 2ℎ𝑡 + ℎ2)
= (2 ∙ 02 + 6𝑡 ∙ 0 + 6𝑡2) + 5 lim

ℎ→0

2𝑡 + ℎ

𝑡2(𝑡2 + 2ℎ𝑡 + ℎ2)

= 6𝑡2 + 5
2𝑡 + 0

𝑡2(𝑡2 + 2 ∙ 0 ∙ 𝑡 + 02)
= 6𝑡2 +

5 ∙ 2𝑡

𝑡4
= 6𝑡2 + 10𝑡−3. 

Answer: 6𝑡2 + 10𝑡−3. 

Question 

8 Given 𝑦(𝑥) = 𝑥4 − 4𝑥3 + 3𝑥2 − 5𝑥, evaluate 
𝑑4𝑦

𝑑𝑥4 

30 

42 

24 

22 

 



 

 

Solution 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥4 − 4𝑥3 + 3𝑥2 − 5𝑥) = 4𝑥4−1 − 4 ∙ 3𝑥3−1 + 3 ∙ 2𝑥2−1 − 5𝑥1−1 = 4𝑥3 − 12𝑥2 + 6𝑥 − 5, 

𝑑2𝑦

𝑑𝑥2 =
𝑑

𝑑𝑥
(

𝑑𝑦

𝑑𝑥
) =

𝑑

𝑑𝑥
(4𝑥3 − 12𝑥2 + 6𝑥 − 5) = 4 ∙ 3𝑥3−1 − 12 ∙ 2𝑥2−1 + 6𝑥1−1 − 0 = 12𝑥2 − 24𝑥 + 6, 

𝑑3𝑦

𝑑𝑥3 =
𝑑

𝑑𝑥
(

𝑑2𝑦

𝑑𝑥2) =
𝑑

𝑑𝑥
(12𝑥2 − 24𝑥 + 6) = 12 ∙ 2𝑥2−1 − 24𝑥1−1 + 0 = 24𝑥 − 24, 

𝑑4𝑦

𝑑𝑥4
=

𝑑

𝑑𝑥
(

𝑑3𝑦

𝑑𝑥3) =
𝑑

𝑑𝑥
(24𝑥 − 24) = 24𝑥1−1 − 0 = 24 

Answer: 24. 
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