
Answer on Question 69410, Physics, Other 

Question: 

A force 𝐹 = (𝑖 + 𝑗) 𝑁 is applied on a mass of 1 𝑘𝑔 located at (1,2,1) 𝑚. Find the 

torque about the origin. 

Solution: 

By the definition of the torque we get: 

𝜏 = 𝑟×�⃗� = |
𝑖 𝑗 �⃗⃗�

𝑟𝑥 𝑟𝑦 𝑟𝑧

𝐹𝑥 𝐹𝑦 𝐹𝑧

| = |
𝑖 𝑗 �⃗⃗�
1 2 1
1 1 0

| = 𝑖 ∙ |
2 1
1 0

| − 𝑗 ∙ |
1 1
1 0

| + �⃗⃗� ∙ |
1 2
1 1

| =

(2 ∙ 0 − 1 ∙ 1)𝑖 − (1 ∙ 0 − 1 ∙ 1)𝑗 + (1 ∙ 1 − 1 ∙ 2)�⃗⃗� = (−𝑖 + 𝑗 − �⃗⃗�) 𝑁 ∙ 𝑚.  

Also, we can find the magnitude of the torque from the Pythagorean theorem: 

𝜏 = √𝜏𝑥
2 + 𝜏𝑦

2 + 𝜏𝑧
2 = √(−1 𝑁 ∙ 𝑚)2 + (1 𝑁 ∙ 𝑚)2 + (−1 𝑁 ∙ 𝑚)2 = 1.732 𝑁 ∙ 𝑚. 

Answer: 

𝜏 = (−𝑖 + 𝑗 − �⃗⃗�) 𝑁 ∙ 𝑚. 

The magnitude of the torque is 𝜏 = 1.732 𝑁 ∙ 𝑚. 
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