Lesson Seven:   Problem Solving Using Vectors
 (
Note:  If the angle between your vectors is 90
, then you can use primary trig ratios (i.e., SOH CAH TOA) and Pythagorean theorem to solve.
If the angle between your vectors is NOT 90
 then you MUST use sine law, cosine law, or BOTH.
Remember the angle BETWEEN two vectors is the angle between their TAILS!
)





Ex. 1.  A sailboat is 6 km west and 10 km north of a lighthouse.  
a) Determine the magnitude of the resultant displacement.


b)  Determine the bearing of the displacement.









Since the angle between the vectors is 90, we can use Pythagorean Theorem and SOH CAH TOA to solve.






The next problem involves air velocity, wind velocity, and resultant (or “ground” velocity).
It is useful to note that Resultant Velocity=Air Velocity +Wind Velocity, but these are vectors so we can’t just “ADD” them numerically.  We must use a vector diagram.
Ex. 2.  An airplane has an air velocity of 425 km/h [N75E] and a wind is blowing at 45 km/h [S10W].  Find the resultant velocity of the airplane.
NOTE:  The angles between the vectors IS NOT 90, so we MUST use sine law, cosine law, or both.
With problems such as this, we use COSINE LAW first to find the MAGNITUDE of the RESULTANT, then we use SINE LAW to find the bearing, or quadrant bearing (i.e., direction) of the RESULTANT.











Ex. 3.  Roger walks on a trail in the Credit Valley Conservation Park.  He travels 620 km [N] and then 500 km [N80E].  How far is Roger from his starting position, and at what bearing?









	hw:  P. 58-59 #1ad,2ab,3,7,10,11,12,13,14


VECTORS ASSIGNMENT- ALL SOLUTIONS SHOULD BE HANDED IN TO THE SUPPLY TEACHER AT THE END OF THE PERIOD.  SHOW ALL WORK!
1.  Terry walks 8 km north and then 3 km east.  Find Terry’s resultant displacement (magnitude & direction).
2.  Erin rows her boat 6 km/h [S] and then 12 km/h [W].  Find Erin’s resultant velocity.

3.  Determine the magnitude and direction of the resultant of the two vectors below if .
 (
38
)





4.  Vector  has magnitude 42 m and vector  has magnitude 35 m.  Find the magnitude and direction of the resultant vector equivalent to .



5.  Calculate the magnitude and direction of a force , if  on a bearing of 062 and  on a bearing of 120.
6.  a)  An aircraft has an air speed of 550 km/h [S30W] and a wind is blowing at 50 km/h [N75W].  Find the resultant velocity of the aircraft.
b)  How far will the aircraft travel in 90 min?  In what direction?
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Ex. 1.  A sailboat is 6 km west and 10 km north of a lighthouse.  

 

a) Determine the magnitude of the resultant displacement.

 

 

 

b)  Determine the bearing of the displacement.

 

 

 

 

 

 

 

 

 

 

Since the angle between the vectors is 90

°

, we can use Pythagorean Theorem and SOH CAH TOA to solve.

 

 

 

 

 

 

 

The next problem involves air velocity, wind velocity, and resultant (or “ground” 

velocity).

 

Note:  If the angle between your vectors is 90

°

, then you can use primary trig ratios 

(i.e., SOH CAH TOA) and Pythagorean theorem to solve.

 

If the angle between your vectors is NOT 90

°

 

then you MUST use sine law, cosine 

law, or BOTH.

 

Remember the angle BETWEEN two vectors is the angle between their TAILS!

 

