
Vectors and Navigation Worksheet 

Mrs. Donnelly                                                                                              Physics 11 

 
 
Complete all of the following questions on a separate piece of paper.   
 Show all of your work.   
 Circle your final answer.   
 Express your final answers with 2-3 sig figs.   

 
 
1.  A boat whose speed in still water is 2.5 m/s is in a river whose current is 1.0 m/s [S].  What is the 
velocity of the boat relative to the shore when: 
 a) the boat is headed south? 
 b) the boat is headed north? 
 c) the boat is headed west? 
    
2.  A boat is headed north in a river that flows due east at a velocity of 5.0 m/s.  If the resultant 
velocity of this boat is 8.7 m/s at 35˚ E of N, what is the velocity of the boat with respect to the water? 
 
3.  A boat whose speed in still water is 5.0 m/s is headed west across the river.  The river current is 2.5 
m/s south.   
 a) What is the velocity of the boat relative to the shore? 
 b) If the river is 2395 m wide, how long does it take the boat to cross the river? 
 c) How far downstream is the boat when it reaches the other side? 
 
4.  A motorboat travels at 8.5 m/s.  It heads east across a river 110 m wide.   
 a) If the current flows at a rate of 3.8 m/s south, what is the boat's resultant velocity? 
 b) How long does it take the boat to reach the opposite shore? 
 
5.  A boats heads north across a river 41 m wide at 3.8 m/s.  The current is 2.2 m/s west. 
 a) What is the resultant velocity of the boat as seen from shore? 
 b) How much time does it take the boat to reach the other side? 
 c) How far downstream is the boat when it reaches the other side?    
 
6.  A boat can achieve a velocity of 8.0 m/s and heads due north across a 56 m wide river which 
flows west at 6.0 m/s. 

a) Find the velocity of the boat as viewed from shore.   
 b) How long does it take to cross the river? 
 c) How far downstream is the boat when it reaches the far bank? 
 d) What bearing should the boat make if it wants to arrive directly across the river? 

e) What is the boat's speed as seen from shore in (d) above?  
 
7.  A boat that can travel on still water at a speed of 3.0 m/s wants to travel north perpendicular to 
the river current.  If the river current is 1.2 m/s east, in what direction must the boat head?  (hint: Think 
about what direction the boat must be aimed upstream in order to head due north?) 
 
8.  A boat is seen traveling directly north across a river at a velocity of 1.0 m/s.  If the river flows at a 
velocity of 0.5 m/s east, in what direction is the boat headed?  (hint: Think about what direction the boat 
must be aimed upstream in order to head due north?) 
 
9.  An airplane is traveling east at an airspeed of 125 m/s.  If a 25 m/s wind is blowing south, what is 
the velocity of the plane relative to the ground? 
 



10.  A pilot wants to fly west.  If the plane has an airspeed of 95 m/s, and there is a 25 m/s wind 
blowing north, in what direction must she head the plane? 
 
11.  A plane flies at 70 m/s at 60˚ N of E and is blown by a wind of velocity 20 m/s due north, find the 
ground velocity. 
 
12.  A plane traveling 125 km/hr at 35˚ W of N and there is a wind blowing 42 km/hr at 35˚ S of W.  
What is the velocity of the plane as seen from the ground? 
 
 
 
 Answers:   

  
1. a) 3.5 m/s [S]  b) 1.5 m/s [N]    c) 2.7 m/s @ 22˚ S of W      
2.  7.1 m/s  [N]        
3. a) 5.6 m/s @ 27˚ S of W    b) 479 s  c) 1200 m  
4. a) 9.3 m/s @ 24˚ S of E b) 13 s 
5. a) 4.4 m/s @ 30˚ W of N b) 11 s   c) 24 m 
6. a) 10.0 m/s at 37˚ W of N b) 7.0 s   c) 42 m 
d) 49˚ E of N   e) 5.3 m/s 
7.  24˚ W of N        
8. 27˚ W of N      
9. 127 m/s @ 11˚ S of E    
10.  15˚ S of W 
11.  88 m/s at 67˚ N of E   
12.  132 km/hr at 36˚ N of W   


