
A ball of mass 0.1 g is suspended by a string of length 30 cm , keeping it always taut , 

it describes a circle of radius 15 cm . find the angular speed of the ball. 

 

Solution: 

Situation of the problem is shown on the 

figure: 

sin 𝜃 =
15 𝑐𝑚

30 𝑐𝑚
=

1

2
 𝑜𝑟 𝜃 = 30𝑜 

Right triangle ABC: 

𝑇𝑥 = 𝑇 sin 𝜃 ; 𝑇𝑥 = 𝑇 cos 𝜃 ; 

Newton's second law for the ball: 

𝑇⃗ + 𝑚𝑔⃗⃗⃗⃗⃗⃗ = 𝑚𝑎  

The projection on the X-axis: 

𝑥: 𝑇 sin 𝜃 = 𝑚𝑎                                 (1) 

centripetal acceleration of the ball (circular movement) 

𝑎 =
𝑉2

𝑟
= 𝜔2𝑟                                    (2) 

(2)𝑖𝑛 (1): 𝑇 sin 𝜃 = 𝑚𝜔2𝑟             (3) 

The projection on the Y-axis: 

𝑦: 𝑇 cos 𝜃 − 𝑚𝑔 = 0 

𝑇 cos 𝜃 = 𝑚𝑔                                    (4) 

(3) ÷ (4): 
𝑇 sin 𝜃

𝑇 cos 𝜃
=

𝑚𝜔2𝑟

𝑚𝑔
 

tan 𝜃 =
𝜔2𝑟

𝑔
 

𝜔2 =
𝑔 ∙ tan 𝜃

𝑟
 

𝜔 = √
𝑔 ∙ tan 𝜃

𝑟
= √

9.8
𝑚
𝑠2 ∙ tan 30𝑜

0.15𝑚
= 6.14 

𝑟𝑎𝑑

𝑠
 

Answer: angular speed of the ball is 𝜔 = 6.14 
𝑟𝑎𝑑

𝑠
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