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Chapter 3 

Summary  

Consider vector A , with a direction of  above the horizontal. 
 

xA cos The projection of  along x-axis ,

                        The component of  along x-axis,

  



A A

A
 

yA sin The projection of  along y-axis 

                       The component of  along y-axis.

  



A A

A
 

 

Define the two vectors  x y z
ˆ ˆ ˆA A i A j A k   ,  x y z

ˆ ˆ ˆB B i B j B k    and the angle 

between them is  .  Then we can construct the following table: 

 

 Dot-product Cross-product 

Definition A B A B cos   ˆA B A B sin  n    

Unit vector ˆ ˆ ˆ ˆi i j j 1,

ˆ ˆ ˆ ˆi j j i 0

    

    
 

ˆ ˆ ˆ ˆ ˆ ˆ ˆ   i i j j k k 0,

ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ  i j k, j k i, k i j

     

     
 

Expansion    x y z x y z

x x y y z z

ˆ ˆ ˆ ˆ ˆ ˆA B A i A j A k B i B j B k

A B A B A B

      

  

 
   
     

x y z x y z

y z z y x z z x x y y x

x y z

x y z

ˆ ˆ ˆ ˆ ˆ ˆA B A i A j A k B i B j B k

ˆ ˆ ˆA B A B i A B A B j A B A B k

ˆ ˆ ˆi j k

A A A

B B B

      

     



 

 

 

,     

  

y 

A 
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Q1: For the vectors in the figure, with a = 4, b=  3, and c=  5, what are  

(a) the magnitude and (b) the direction of  a  


   b  


 ,  

(c) the magnitude and (d) the direction of  a  


   c  


 , and  

(e) the magnitude and (f) the direction of  b  


   c  


 ?  

(The z axis is not shown. +z direction is out of the page) 

What about the average speed and velocity? Use t = 5.0 s for the total time. 

Answer:  Examining the figure, we see that  a  


 +  b  


 +  c  


 =  0,  where  a  


   b  


 . 

(a)   a  


   b  


 =  (3.0)(4.0)  = 12 since the angle between them is 90º. 

(b) Using the Right Hand Rule, the vector a b points in the ˆ ˆ ˆi j k  , or the +z direction.  

(c) |  a  


   c  


 | = |  a  


  (  a  


    b  


 )| = |   a  


   b  


 )| =   

(d) The vector a b  points in the ˆ ˆ ˆi j k    , or the z direction. 

(e) |  b  


   c  


 | = |  b  


  (  a  


    b  


 )| =  |   b  


   a  


 ) | = |   a  


   b  


 ) | = 12.  
(f) The vector points in the +z direction, as in part (a).  
----------------------------------------------------------------------------------------------- 
Q2:  For the vectors shown in the Figure, a = 4, b =  3, and c =  5, 

calculate  

(a)  a  


 .  b  


 , (b)  a  


 .  c  


 , and (c)  b  


 .  c  


 . 

Answer: From the figure, it is clear that  a  


 +  b  


 +  c  


 =  0,  where  a  


 

  b  


 .   

(a)  a  


 ·  b  


 =  0 since the angle between them is 90°. 

(b)  a  


 ·  c  


 =  a  


 · (  a  


    b  


 )  =    a  


 
2
  =    

Another solution:  

 a  


 ·  c  


 =  a  


   c  


 |cosϴ = 4x5x(4/5)= 
 

(c) Similarly,  b  


 ·  c  


 =  9.0 . 

Q3. Find the sum of the following two vectors: A : 8.66  in +x-direction, B : 10.0 , at 60° from 
+y-axis measured counterclockwise. 
Answer: 
It is valuable to plot the vector in Cartesian coordinate. 
 

   o oˆ ˆ ˆ ˆA B 8.66 i 10.0 Cos 60 j 10.0Sin 60 i 5.00 j     . 

---------------------------------------------------- 
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Q6: A man walks 3.00 km due East, then 7.00 km 25° South of East, and then 12.0 km due 
South. What is the final location, in km, of the man from the starting point? 

 
Answer: use the figure to calculate the components of the 

resultant A  

 

 

3 7cos 25 9.34,

12 7sin 25 15

x

y

A

A

  

    
 

Q10:  A certain vector ( A ) in the xy plane has an x 

component of Ax = 4.0 m and a y component of Ay = 10 

m. It is then rotated in the xy plane so its x component is doubled. Its new y component 

is about: 
Answer:  

The rotation will not change the magnitude of A . If we have the vector A'  after rotation, then 
2 2

2 2 2 2A A' 4 100 8 y '

y ' 7.2 m

    


 

 

Q10. Vector A  = 1.00 î +3.00 ĵ , vector B  = 4.00 î –1.00 ĵ  and the vector C  = 2.00 k̂ . Find the 

angle (in degrees) between vector A  and vector B ×C . 
 

A) 176 
Ans: 

�⃗⃗� = �⃗� × 𝐶  𝑡ℎ𝑒𝑛 𝑎𝑛𝑔𝑙𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐴  𝑎𝑛𝑑 �⃗⃗� =  𝜃 =  cos−1 (
𝐴𝑥𝐷𝑥 + 𝐴𝑦𝐷𝑦

|𝐴||𝐵|
) 

�⃗⃗� = �⃗� × 𝐶 = (4𝑖 − 1.0𝑗 ) × 2�⃗� = −8𝑗 − 2𝑖  
 

|𝐷| = √68 = 8.25; |𝐴| = √10 = 3.16 
 

𝜃 =  cos−1 (
−2 − 24

8.25 × 3.16
) = 175.8° ≅ 176° 

 
Another solution: 

Check the expression:  ˆA D A D sin k   ,  

    

ˆ ˆ ˆi j k

ˆ ˆA D 1 3 0 8 6 k 2 k

2 8 0

      

 

, to find 4 180 176      


