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 Vector Sums Magnitude and Direction - Step-by-Step Lesson   

A vector u has a magnitude of 12 and a direction of 0°.  A vector v has a 
magnitude of 8 and a direction of 60°. Find the direction and magnitude of  
u +v to the nearest whole values. 

 

 

Explanation:  

Step 1: Start by sketching the vectors. 

 

 

 

 

Step 2: Translate and draw the resultant 

 

 

 

 

 

 

 

 

Step 3: Use the Law of cosines, substituting the values and simplify. Let m be the 
magnitude of the resultant vector “u+v” 

m2 = u2 + v2 – 2uv cos 120° 

m2 = (12)2 + (8)2 – 2(12)(8) cos 120° 

m2 = 144 + 64 – 192 cos 120° 

12 

60° 

8 u +v 

120° Ө 

12 

60° 

8 u +v 

Ө 

60° 

u = 12 

v = 8 



Name _____________________  Date _________________________ 

Tons of Free Math Worksheets at: © www.mathworksheetsland.com 

m = √144	 ൅ 	64	 െ  °120	ݏ݋ܿ	192

m = √304 

m = 17.44 

 

 

 

 

Step 4: Now use the Law of cosines again to find the direction.  

 v2 = u2+m2-2(u)(m) cos ∅ 

The Law of cosines is rearranged to find the required angle: 

∅ݏ݋ܿ ൌ
௨మା௠మି௩మ

ଶ௨௠
	  

∅ݏ݋ܿ  ൌ ଵଶమ	ା	ଵ଻.ସସమ	ି	଼మ

ଶሺଵଶሻሺଵ଻.ସସሻ
	ൌ 	0.918 

     ∅ ൌ cosିଵ 0.918 	ൌ 	23.4௢  
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