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•  A vector can be subtracted from another vector to find the resultant vector.

•  To subtract   
r
  u     

r
  v  , add the opposite of  

r
  v   to   

r
  u  . Thus,   

r
  u     

r
  v   =  

r
  u   +  (  

r
  v   ) .

3.4 Subtracting Vectors

KEY CONCEPTS

Example

Given vectors   
r
  u   and  

r
  v  , determine   

r
  u     

r
  v  .

u v

Solution

Draw the opposite of  
r
  v  ,  

r
  v  .

�v

u

v

Translate  
r
  v   so that the tail of  

r
  v   touches the head of  

r
  u  .

�v

u

v

Draw the resultant   
r
  u     

r
  v  , from the tail of  

r
  u   to the head of  

r
  v  .  The sum is   

r
  u     

r
  v     

r
  u    ( 

r
  v  ).

�v

uu � v

v



978-0-07-090893-2  Mathematics for College Technology 12 Study Guide and Exercise Book  •  MHR  55

  Printer Pdf

A
1.  Draw a diagram to illustrate the resultant 

vector.
a)

  20 N 40 N 
�

b)  5 m/s3 m/s
�

     

� 4 N 7 N 

2.  In each case, express one vector as a 
difference of the other two.
a)

  A C

B

b)

 

w

v

u

c)

 

r

p

q

d)

 X

Y

Z

3.  Consider a �uestion in which you areConsider a �uestion in which you are 
given the resultant and one vector in the 
subtraction of two vectors. Explain how 
you would find the other vector.

4.  �se the vectors shown. Draw a diagram�se the vectors shown. Draw a diagram 
to represent each expression.

u v w

a)   
r
  u    2   

r
  v    2    

r
   w 

b)    
r
  w   2   

r
  v    2    

r
  u  

5.  ABCDEFGH is a regular octagon. 
Name a single vector e�uivalent to each 
expression.

A

B C

D

E

FG

H

a)  
 
 AC  2  

 
  AB  

b)  
 
 HF  2  

 
  GF  

c)  
 
  GD  2  

 
 ED 

d)  
 
 DF  2  

 
 DE 

B
6.  ABCD is a parallelogram, and E is theABCD is a parallelogram, and E is the 

intersection point of diagonals AC and 
BD. Name a single vector e�uivalent to 
each expression.

 

A

B C

D

E

a)  
 
 AB  2  

 
 AE 

b)  
 
 CD  2  

 
 BD 

c)  
 
 CB  2  

 
 CA 

d)  
 
 AB  2  

 
 DB 

c)
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7.  ���� �e�t��r�������� �e�t��r����  
 
 OU  and  

 
 OV ��� are pla�ed  

tail-t��-tail a� �h���n. Explain �hy  
 
 
 UV  5  

 
 OV  2  

 
 OU .

y

xO

U

V

8.  UV����� i� a re��lar hexa���n��� and O i�UV����� i� a re��lar hexa���n��� and O i� 
the �entre ��f the hexa���n. Let OU 5   

r
  u  ��� 

OV 5  
r
  v  ��� and O� 5   

r
  w .

U V

W

X

O

Y

Z

a) �rite  
 
 UV  in term� ��f  

r
  u   and  

r
  v  .

b) �rite  
 
 O�  in term� ��f  

r
  u   and  

r
  v  .

c) �rite  
 
 �O  in term� ��f   

r
  u   and  

r
  v  .

d) �rite  
 
 ��  in term� ��f   

r
  u   and  

r
  v  .

9. �he dia�ram �h���� a ��be.

A

B

E

F

D

C

H

G

a) Expre��  
 
 EG  in term� ��f  

 
 AG  and  

 
 AE .

b) Expre��  
 
 CG  in term� ��f  

 
 FG  and  

 
 FC .

c) Expre��  
 
 HD  in term� ��f  

 
 DB  and  

 
 BH .

d) Expre��  
 
 CA  in term� ��f  

 
 EC  and  

 
 AE .

10. ABCD i� a parallel���ram in �hi�h theABCD i� a parallel���ram in �hi�h the 
dia���nal� AC and BD inter�e�t at E. 
�rite a �in�le �e�t��r eq�i�alent t�� ea�h ��f 
the f��ll���in�.

a)  
 
 AB  2  

 
 AC   b)  

 
 DC  2  

 
 BC 

c)  
 
 BC  2  

 
 BE   d)  

 
 DB  2  

 
 EB 

11. �he p��int� A��� B��� C��� D��� and E are�he p��int� A��� B��� C��� D��� and E are 
���llinear. Expre��  

 
 BC  a� a differen�e ��f 

�e�t��r� in t��� different �ay�.

12.   Cal��late the ma�nit�de and dire�ti��n ��f 

ea�h f��r�e���  
r
  F 1��� �i�en  

r
  F 2 and the re��ltant 

f��r�e���   
r
  F 1 +   

r
  F 2.

a)    
r
  F 2 5 120 N ��n a bearin� ��f 048° 

 
r
  F 1 +  

r
  F 2 = 110 N ��n a bearin� ��f 100º

b)  
r
  F 2 5 60 N ��n a q�adrant bearin� ��f 

N52°� 
 
r
  F 1 +  

r
  F 2 5 75 N ��n a q�adrant 

bearin� ��f S85°�

c)  
r
  F 2 5 110 N ��n a q�adrant bearin� ��f 

S24°E 

 
r
  F 1 +  

r
  F 2 5 150 N ��n a q�adrant 

bearin� ��f S15°�

d)  
r
  F 2 5 20 N ��n a bearin� ��f 065° 

 
r
  F 1 +  

r
  F 2 5 40 N ��n a bearin� ��f 089°

e)   
r
  F 2 5 130 N ��n a bearin� ��f 229° 

 
r
  F 1 +  

r
  F 2 5 140 N ��n a bearin� ��f 110°

C
13. Sh��� that the expre��i��nSh��� that the expre��i��n  

 
 S�  2  

 
 SQ  2  

 
 Q�  

i� eq�al t�� the zer�� �e�t��r.

14. �hen i� the expre��i��n    
r
  u   2 

r
   v     5    

r
  u   1 

r
   v     

tr�e? U�e dia�ram� t�� explain.

15. a)  Dra� any �e�t��r  
r
  b   �h���e dire�ti��n i� 

not ea�t. �hen��� dra� any �e�t��r  
r
  c   ���h 

that  
r
  b   − 

r
  c   i� ea�t.

b) I� m��re than ��ne an��er p����ible f��r 
part a)? Explain.

c) S�pp���e the ma�nit�de ��f  
r
  c    m��t be 

a minim�m. Dra�  
r
  c   �ith minim�m 

ma�nit�de.

d) S�pp���e
r

  b  ha� ma�nit�de 8 m/� and 
dire�ti��n S24°���� the dire�ti��n ��f 
  
r
  b  −  

r
  c   i� ea�t��� and    

r
  c     i� a minim�m. 

Determine the ma�nit�de and 
dire�ti��n ��f  

r
  c  , t�� ��ne de�imal pla�e.


