EMF 2006   
Exercise Class 1

1.
Vectors 
[image: image1.wmf]A

 and 
[image: image2.wmf]B

 are in the X-Y plane.





[image: image3.wmf]A

 has magnitude 3 and makes an angle of 60o with the x-axis.



[image: image4.wmf]B

has magnitude 2 and makes an angle of 150o with the x-axis.


(a)
Draw a diagram showing 
[image: image5.wmf]A

 and 
[image: image6.wmf]B

.

(b)
Express 
[image: image7.wmf]A

 and 
[image: image8.wmf]B

 in the form
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(c)
Find the vector  
[image: image11.wmf]B
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2.
Vector 
[image: image12.wmf]E

 has magnitude 5, 
direction = 
 north.


Vector 
[image: image13.wmf]v

 has magnitude 2, 
direction =
 west.


Vector 
[image: image14.wmf]B

 has magnitude 3, 
direction =
 vertically downwards









 (i.e., into the ground).
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Draw a diagram showing the vectors 
[image: image16.wmf]E

, 
[image: image17.wmf]v

, and 
[image: image18.wmf]B

.


Find the magnitude and direction of 
[image: image19.wmf]F

.
3.
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Find a unit vector 

such that 

bisects the angle 


between 
[image: image22.wmf]A

 and 
[image: image23.wmf]B

. 
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[image: image66.wmf]B

[image: image67.wmf]A

4.
(Difficult question)  Show that 

the volume of the parallelepiped

defined by the vectors 
[image: image25.wmf]A

 ,
[image: image26.wmf]B

, 
and 
[image: image27.wmf]C

is 
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)

C

B

A

×

´


                  SOLUTIONS TO EXERCISE CLASS 1

Q1
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Vector 
[image: image29.wmf]A

: 
Magnitude 3; 



Angle of 60o with the x-axis


Vector 
[image: image30.wmf]B

: 
Magnitude 2


Angle of 150o with the x-axis
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[image: image32.wmf]j
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[image: image34.wmf]j
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Q2

[image: image69.wmf]A



[image: image35.wmf]E

 has magnitude 5, dir = north.


[image: image36.wmf]v

 has magnitude 2, dir = west.


[image: image37.wmf]B

 has magnitude 3, dir = vertically down
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[image: image39.wmf]v

 is perpendicular to 
[image: image40.wmf]B

 

( 
[image: image41.wmf]B
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 has magnitude vB  = (2)(3)  = 6

Direction of 
[image: image42.wmf]B

v

´

is South, by the right hand rule, so it is opposite to 
[image: image43.wmf]E

.
Therefore, 
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  has magnitude 1, direction south

Note to demonstrators:


This is the recommended version of the right hand rule - please don’t use any other:
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Point right arm along 
[image: image46.wmf]A






( 
Curl fingers towards 
[image: image47.wmf]B






( 
Thumb then points along 
[image: image48.wmf]C

.

[image: image70.wmf]B
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Method: 
Let 

[image: image51.wmf]k
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Generate three equations for the 3 unknowns, Cx, Cy, and Cz.

A  = 51/2
B = 111/2



[image: image52.wmf]B
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×

  =  ABcos(  =  0  - 1 + 2  =  1



(
1  =  551/2cos(

(  (  =  82.5o

Eqt. 1:   
Cx2  -  Cy2  + Cz2  =  1  
(as 
[image: image53.wmf]c

ˆ

 is a unit vector)


Eqt. 2:   

[image: image54.wmf]C

A

×

  =  Cy  +  2 Cz  =  ACcos((/2)   =  Acos((/2)=  1.684

Eqt. 3: 

[image: image55.wmf]C

B

×

  =  3Cx  -  Cy  + Cz  =  BCcos((/2) =  Bcos((/2)= 2.498

Solve these (choose the solution with positive z-component) 

· 
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Q4

Consider the parallelogram formed by 
[image: image57.wmf]A

 and
[image: image58.wmf]B

.  

[image: image71.wmf]A
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Its area is     

S 
=  2 x (Area of shaded triangle)  

 
=  2(½Base)(Height)  


 
=  2(A/2)BsinSYMBOL 113 \f "Symbol" 
 
=  magnitude of 
[image: image59.wmf]B
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[image: image60.wmf]B

A
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 points perpendicular to the plane defined by 
[image: image61.wmf]A

 and
[image: image62.wmf]B

.


Let SYMBOL 102 \f "Symbol" be the angle between 
[image: image63.wmf]B

A

´

and the vector 
[image: image64.wmf]C

.

The volume is equal to the area, S, multiplied by the height of the parallelepiped.

So, 

Volume = S(CcosSYMBOL 102 \f "Symbol")  =  
[image: image65.wmf](
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