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Dynamics 
 

A startled armadillo leaps upward, rising 0.525 m in the first 0.215 s. (a) What is its initial speed 

as it leaves the ground? (b) What is its speed at the height of 0.525 m? (c) How much higher 

does it go? 

 

Solution. 

Vi – initial speed; Vt – speed in moment “t”; Hmax – maximum height. 

𝑉𝑡 = 𝑉0 − 𝑔 ∗ 𝑡 ;   𝑎 =
𝑉𝑡−𝑉𝑖

𝑡
=

𝑉𝑖

𝑡
− 𝑔 −

𝑉𝑖

𝑡
= −𝑔;  ℎ = 𝑉𝑖 ∗ 𝑡 +

𝑎∗𝑡2

2
= 𝑉𝑖 ∗ 𝑡 −

𝑔∗𝑡2

2
; 

Initial speed will be: 

𝑉𝑖 =
2 ∗ ℎ + 𝑔 ∗ 𝑡2

2 ∗ 𝑡
=

1.05 + 0.453

0.43
= 3.4953 𝑚/𝑠; 

Speed at the height of 0.525 m (in time = 0.215 s): 

𝑉𝑡 = 𝑉0 − 𝑔 ∗ 𝑡 = 3.4953 − 9.8 ∗ 0.215 = 1.3883 𝑚/𝑠; 

How much higher does it go: 

We have maximum height in moment of time, when speed of armadillo equals to 0; 

Then :      𝑉𝑡 = 𝑉𝑖 − 𝑔 ∗ 𝑡 = 0;       𝑡 =
𝑉𝑖

𝑔 = 3.4953
9.8 = 0.35666; 

𝐻𝑚𝑎𝑥 = 𝑉𝑖 ∗ 𝑡 −
𝑔 ∗ 𝑡2

2
= 3.4953 ∗ 0.35666 −

9.8 ∗ 0.356662

2
= 0.6233 𝑚; 

How much higher :      𝐻𝑚𝑎𝑥 − ℎ = 0.6233 − 0.525 = 0.0983 𝑚; 

Answer. 

𝑉𝑖 = 3.4953 𝑚/𝑠;     𝑉𝑡 = 1.3883 𝑚/𝑠;   :      𝐻𝑚𝑎𝑥 − ℎ = 0.0983 𝑚. 
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