
Answer on Question #46031 – Physics – Electromagnetism 

Question. 

A battery has emf 13.2V and internal resistance 24mΩ. If the load current is 20.0A, find the 

terminal voltage o f the battery 

Given: 

𝜀 = 13.2 𝑉 

𝑟 = 24 𝑚Ω = 0.024 Ω 

𝐼 = 20 𝐴 

Find: 

𝑈 = ? 

Solution. 

Let use the Ohm’s law for closed circuit with electromotive force: 

𝜀

𝑅 + 𝑟
= 𝐼,𝑤ℎ𝑒𝑟𝑒 

𝜀 is the electromotive force; 

𝐼 is the electric current; 

𝑅 is the external resistance; 

𝑟 is the internal resistance. 

𝜀 = 𝐼𝑅 + 𝐼𝑟 = 𝑈 + 𝐼𝑟,𝑤ℎ𝑒𝑟𝑒 

𝑈 is the terminal voltage in circuit. 

So, 

𝑈 = 𝜀 − 𝐼𝑟 

Calculate: 

𝑈 = 13.2 − 20 ∙ 0.024 = 13.2 − 0.48 = 12.72 𝑉 

Answer. 

𝑈 = 𝜀 − 𝐼𝑟 = 12.72 𝑉 
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