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Chapter 3: VECTORS 

Q-2) The two vectors shown in the below figure lie in an xy plan. What 

are the signs of the x and y components, respectively, of (a)  ⃗      ⃗   , 

(b)  ⃗       ⃗  , and (c)  ⃗      ⃗   ?  

 

(a) The x component is negative and the y component is positive,  ⃗      ⃗   lies in the 

second quadrant  

 

 

 

 

(b)  ⃗       ⃗    lies in the third quadrant in which its both components are negative 

 

 

 

 

 

 

(c)  ⃗      ⃗   lies in the first quadrant so the both components are positive  
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Q-9) If  ⃗      ⃗    ⃗⃗  ⃗  and   ⃗⃗  is perpendicular to  ⃗⃗ , then what is the direction of  ⃗⃗  

in the three situations shown in the below figure when constant q is (a) positive and 

(b) negative?  

 

 ⃗      ⃗   ⃗⃗   

(a) q is positive: 

     1)  ⃗     ̂  ⃗     ̂       ⃗⃗     ̂  (Positive x axis) 

     2)  ⃗     ̂  ⃗    ̂       ⃗⃗     ̂  (Positive z axis) 

     3)  ⃗     ̂  ⃗    ̂       ⃗⃗     ̂  (Positive z axis) 

 

(b) q is negative: 

     1)  ⃗     ̂  ⃗     ̂       ⃗⃗     ̂  (Negative x axis) 

     2)  ⃗     ̂  ⃗    ̂       ⃗⃗     ̂  (Negative z axis) 

     3)  ⃗     ̂  ⃗    ̂       ⃗⃗     ̂  (Negative z axis) 
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Q-10) The below figure shows vector  ⃗⃗  and four other vectors that have the same 

magnitude but differ in orientation. (a) which of those other four vectors have the 

same dot product with  ⃗⃗    (b) which have a negative dot product with  ⃗⃗    

 

 ⃗⃗    ⃗⃗   | ⃗⃗ || ⃗⃗ |      

 

(a)  ⃗⃗    ⃗⃗    ⃗⃗    ⃗   

       ⃗⃗    ⃗⃗    ⃗⃗    ⃗⃗  

 

(b) Negative dot product:  

 ⃗⃗    ⃗⃗       ⃗⃗     ⃗⃗⃗                

 ⃗⃗    ⃗⃗   | ⃗⃗ || ⃗⃗ |               | ⃗⃗ || ⃗⃗ |        
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P-5) A ship sets out to sail to a point 120 km due north. An unexpected storm blows 

the ship to a point 100 km due east of its starting point. (a) How far and (b) in what 

direction must it now sail to reach its original destination? 

 

 ⃗                  ̂

 ⃗                  ̂

 ⃗         

 

 ⃗         ⃗         ⃗      

          ̂             ̂    ⃗      

 ⃗                  ̂              ̂

| ⃗      |   √                               

       (
   

   
)        but  ⃗      has negative x component and positive y 

component. That means  ⃗      lies in the second quadrant (                      

A ship must sail for 156.2 Km with        counter clockwise the 

positive x axis to reach its original destination.  

Note:       counterclockwise from east        west from north         north 

from west. 
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P-12) A car is driven east for a distance of 50 km, then north for 30 km, and then in 

a direction 30° east of north for 25 km. Sketch the vector diagram and determine (a) 

the magnitude and (b) the angle of the car’s total displacement from its starting 

point. 

 

The angle between  ⃗  and the positive x axis is     

 

 

(a) The car’s total displacement from its starting point: 

 ⃗    ⃗⃗   ⃗⃗   ⃗             ̂              ̂

The magnitude of the car’s displacement from its starting point: 

| ⃗ |   √                              

 

(b) The angle        (
    

    
)         (counter clockwise from the + x axis)  

 

The car 81 Km far away from its starting point and it points    North of East
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P-36) If  ⃗     ̂    ̂    ̂  and   ⃗      ̂    ̂   ̂ , then what is the 

 ( ⃗    ⃗  ) ( ⃗     ⃗  )   

 ⃗    ⃗       ̂    ̂ 

  ⃗       ̂    ̂    ̂ 

 ⃗     ⃗    |
 ̂  ̂  ̂
    

      

|   |
   
   

|  ̂   |
  

     
|  ̂   |

   
    

|  ̂ 

               ̂       ̂      ̂ 

(       ) (        )  (   ̂    ̂) (      ̂       ̂      ̂)              

 

Without doing any calculations, The DOT PRODUCT (Scalar Product) of 

PERPENDICULAR Vectors is ZERO.  
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P-56) Find the sum of the following four vectors in (a) unit-vector notation, and as 

(b) a magnitude and (c) an angle relative to + x. 

                 ⃗ : 10.0 m, at 25.0° counterclockwise from  + x 

                 ⃗ : 12.0 m, at 10.0° counterclockwise from + y 

                   ⃗ : 8.00 m, at 20.0° clockwise from  - y 

                    : 9.00 m, at 40.0° counterclockwise from –y 

 

 ⃗                  ̂          ̂        ̂        ̂  

 ⃗                   ̂            ̂                    ̂           ̂  

 ⃗          ̂        ̂  

 ⃗                  ̂           ̂                   ̂           ̂  

 ⃗          ̂        ̂  

                   ̂           ̂                  ̂           ̂  

 ⃗           ̂          ̂  

(a)    ⃗⃗   ⃗⃗   ⃗⃗   ⃗             ̂            ̂  

(b) | ⃗⃗   ⃗⃗   ⃗⃗   ⃗ |   √                        

(c)        (
    

     
)        (counter clockwise from the + x axis) 
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P-73) Two vectors are given by  ⃗      ̂       ̂ and   ⃗      ̂      .̂ Find (a) 

 ⃗    ⃗   (b)  ⃗    ⃗   (c) ( ⃗   ⃗ )   ⃗   and (d) the component of   ⃗  along the direction of 

  ⃗    

 (a)  ⃗    ⃗    |
 ̂  ̂  ̂
   
   

|       ̂ 

(b)  ⃗    ⃗       ̂      ̂        ̂      ̂        

(c) ( ⃗   ⃗ )   ⃗  (     ̂      ̂        ̂      ̂ )       ̂      ̂  

                                 ̂      ̂       ̂      ̂      

(d) The component of   ⃗  along the direction of   ⃗  = | ⃗ |        
 ⃗    ⃗⃗ 

| ⃗⃗ |
 

| ⃗ |        | ⃗ |        

 ⃗    ⃗ 

| ⃗ |
  

    

    
      

 

 ⃗    ⃗  | ⃗ || ⃗ |             
 ⃗    ⃗ 

| ⃗ || ⃗ |
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