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Resultant Velocity

Example 1:
Find the resultant of the following set of vectors;
(a) (2i - 4j)ms-1,(4i + 6j) ms-1,(-3i – 5j) ms-1

R = (2i - 4j) + (4i + 6j) + (-3i – 5j)
R = ( 2+4-3)i +(-4 +6 -5)j
R = (3i – 3j ) ms-1

(b) (-i +2j) ms-1 , (8i + 3j) ms-1

R =  (-i +2j) + (8i + 3j)
R = (-1+8)i + (2+3)j
R = (7i + 5j ) ms-1



Example 2

A boat is drifting in the sea where the velocity 
of the current is 4i + 6j ms-1. The boat is being 
blown by the wind with a velocity 

of 2i - j ms-1. What is the velocity of the boat.

Note: To drift refers to go with the flow.

Velocity of the boat  = (4i + 6j) + (2i – j)

= (6i + 5j) ms-1



Example 3

A plane whose velocity in still air is 8i – 9j ms-1

is flying in a wind with velocity -3i + 5j ms-1 . 
Find the velocity with which the plane is 
flying.

Note: The engine velocity of a plane is what we 
refer to as its velocity in still air.

Velocity of the plane = The resultant velocity

V = 8i – 9j + -3i + 5j

V  = 5i – 4j ms-1



Example 4

A ship is travelling at 10 ms-1 in a direction 4i-3j
in a wind with velocity 5i -2j ms-1 . What is the speed of the 
ship in still water?

Solution: 
Velocity of =   Velocity in   + Velocity of
the ship           still water        wind.
Velocity of the ship = 10 x       4i-3j        ms-1

√(42 + -32 )
= 10 x  4i-3j          ms-1

√(25)
=   10 x 4i-3j         ms-1

5
Velocity of the ship = 2(4i-3j )  = 8i- 6j ms-1 .



Solution 

Velocity of =   Velocity in   + Velocity of
the ship           still water        wind.
8i- 6j      =   v    +   5i -2j 
Velocity in still water = (8i- 6j) – (5i -2j)

= 3i -4j ms-1

Speed of the ship in still water= √(32 + -42 )
= √(25)
= 5 ms-1



Example 5

A model boat with a speed in still water of 
3 ms-1 is steered due north across a river flowing due east 
at 4 ms-1 . Wind is blowing south east at 2 ms-1 . 
In what direction and at what speed will the boat move?

Note: 3 ms-1 due north = 3j ms-1

4 ms-1 due east = 4i ms-1

2  south east = (2Cos 450)i – (2Sin 450)j
= 2 x 1/√2  - 2 x 1/√2 
= √2i - √2j ms-1

Velocity of the boat = 3j + 4i + √2i - √2j
= (4 + √2)i +(3 - √2)j.
=  5.4142i + 1.5858j ms-1



Finding the speed and direction

Finding the magnitude;

5.4142

1.5858
R

R2 = 5.41422 +  1.58582

R2 = 31.8283
R     = √(31.8283) 
R     = 5.64166
Direction;
Tan x0 = 1.5858/5.4142
Tan x0 = 0.2929

x0 = Tan-1(0.2929)
x0 = 16.330.  (Direction = 900 -16.330 = 73.670

The boat moves at 5.64166 ms-1 N 73.670 E

x



Crossing a river by boat

Example 6.

A man wishes to row across a river to reach a 
point on the far bank exactly opposite his 
starting point. The river is 125m wide and 
flows at 1ms-1 .  If the man can row at 3ms-1 in 
still water, find the direction the man must 
steer in order to complete the crossing and 
the time it takes him.



Solution

Diagram Time for crossing;

T  = Distance/Speed

= 125m/ √8ms-1

= 44.194 seconds.

The man must steer 
upstream at an angle of 
70.530 to the bank and 
the time for crossing 
will be  44.194 seconds.

3ms-1

1ms-1

R

R2 = 32 - 12

R2 = 9 -1 
R2 = 8 
R     = √8ms-1

Sin x0 = 1/3
x0 = Sin-1(1/3)
x0 = 19.470. 

Angle to the bank = 900 – 19.470

= 70.530.

x
125m



Further examples

Example 7:

A man swims at 5kmh-1 in still water .Find the 
time it takes the man to swim across a river 
250m wide flowing at 3kmh-1,if he swims so as 
to cross the river;

(a) by the shortest route

(b) in the quickest time.



Crossing by the shortest route

Diagram. This implies that;
Sin y0 = 5Sin x0

3
For maximum y0,Sin y0

must be maximum but 
depends on Sin x0 which 
must be maximum. Hence 
x0 should be 900 for a 
maximum Sin x0. Thus the 
condition for shortest 
route; 
Angle ACB should be 900.

5kmh-1

3kmh-1

R

P0
x0

y0

Notice that as the angle y0 grows 
bigger the route for the resultant 
gets shorter. Angle ABC = y0 .Thus 
Using the sine rule;
5kmh-1 =    3kmh-1

Sin y0 Sin x0.

A B

C

250m



Conclusion-Shortest route

Sin y0 = 5Sin x0

3

Since Sin y0 should not be greater than 1 then this 
time the x cannot be 900 and the greatest value of 
Sin y0 occurs when y=900. Thus 

Sin x0 = 3/5.

3kmh-1 Hence time for shortest route

R= 4kmh-1.          t= 0.25/4 = 0.0625hrs

= 3.75 minutes.

5kmh-1                                                                          =   3 ¾  minutes.           



To cross in the quickest time

Case 1; Case 2;

5kmh-1

3kmh-1

R

R  = √( 52 – 32 )
R   = √(16)
R   = 4 kmh-1
Distance across the river 

250m = 250/1000 = 0.25km
Time for crossing = 0.25km/4kmh-1

= 0.0625hrs.

5kmh-1

3kmh-1

R

The time for crossing will always be 
calculated using a given velocity and the 
distance covered in the direction of the 
velocity.
Time for crossing = 0.25km/5kmh-1

= 0.05 hrs 



Quickest time

Case 3; Since 5Cosx0 kmh-1 is less than 
5kmh- 1 for 00< x< 900 then the 
time in case 3 is more than that in 
case 2. Since the time in case2 is 
less than that in case 1 then the 
quickest time for crossing is seen 
in case 2.

Note: For quickest crossing the man 
must swim directly across the river. 
Thus the time required is ;
t = 0.25km/5kmh-1

= 0.05 hrs x 60
=  3minutes.

5kmh-1

3kmh-1

R
x0

The vertical component of the 
Resultant is = 5 Cos x0.
The Horizontal component would be 

= 5 Sin x0 + 3 .
The vertical component would 
influence the distance covered 
vertically of 0.25km.
Hence the time for crossing in this 
case 3 ; t = 0.25/5Cos x0



FLIGHT PROBLEMS

Example 8:  

A pilot has to fly his aircraft from airport B to 
airport A, 100km due West of B.  In still air, the 
aircraft flies at 125kmh-1. If there is a wind of 
35kmh-1 blowing from the North, find the 
course that the pilot must set in order to 
reach A, and the time the journey takes.



SOLUTION

Diagram: From the diagram;
Sin x0 = 35/125
Sin x0 = 0.28

x0 = Sin-1(0.28)
x0 = 16.260 

Direction of motion =N (900-16.260)W
= N 73.740W

R = √(1252 – 352)
R = √(14400)
R  = 120kmh-1

Time to complete the journey
Time = 100/120

= (5/6) x 60 minutes
= 50 minutes.

A B

125kmh-1

35kmh-1

R

x0



Further Example

Example 9:

Two heliports A and B are 150km apart with B 
on a bearing 0450 from A. A wind of 30kmh-1 is 
blowing from a direction 2600. Assuming this 
wind remains constant throughout ,find the 
time required for a helicopter to fly from A to 
B and back to A again, if the helicopter can fly 
at 100kmh-1 in still air. Find also the direction 
used in each journey.



Solution

Vector diagram: Using the sine rule;
100kmh-1 = 30kmh-1

Sin 350 Sin x0

Sin x0 = 30 x Sin 350

100
x0 = Sin-1 (0.172)
x0 = 9.910

Direction taken N(450-9.910)E
= N 35.090E.

Therefore angle ACB:
= 1800 – (350 + 9.910)
= 135.090.

A

BVw =30kmh-1

Vh =100kmh-1   

350

x0

R

800

C

150km



Finding the time

Finding the resultant 
velocity;

R           = 100kmh-1

Sin 135.090 Sin 350.

R = 100 x Sin 135.090

Sin 350

R  = 123.0865kmh-1.

The time taken to reach B;

Time = 150km

123.0865kmh-1

= 1.218655hrs

=  1.218655x 60min

= 73minutes.

= 1 hr 13 minutes 



Return journey B to A

Vector diagram Using the sine rule;
100kmh-1 = 30kmh-1

Sin 1450 Sin x0

Sin x0 = 30 x Sin 1450

100
x0 = Sin-1 (0.172)
x0 = 9.910

Direction taken S(450+9.910)W
= S54.910W.

Therefore angle CAB:
= 1800 – (1450 + 9.910)
= 25.090.

100kmh-1

30kmh-1

R

1450

X0

A

C

25.090



Finding the time

Finding the resultant 
velocity;
R           = 100kmh-1

Sin 25.090 Sin 1450.

R = 100 x Sin 25.090

Sin 1450

R  = 73.929356kmh-1

The time taken to reach B;
Time = 150km

73.929356kmh-1

= 2.028964hrs
=  2.028964x 60min
= 121.73784minutes.
= 2 hrs 2 minutes 

Total time from A to B and then from 
B to A;

= 1 hr 13 minutes+ 2 hrs 2 minutes
=  3hrs 15 minutes.



Home Work-Question one

A man who can swim at 2ms-1 in still water, 
wishes to swim across a river,120m wide, as 
quickly as possible. If the river flows at 0.5ms-1 

find the time the man takes for the crossing 
and how far downstream he travels.



Question two

Two airfields A and R are 500km apart with B 
on bearing from A.  An aircraft which can 
travel at 200kmh-1 in still air is to be flown 
from A to B.  If there is a wind travelling at 
40kmh-1 blowing from the West, find the 
course that the pilot must set  in order to 
reach B, and find to the nearest minute, the 
time taken.



Research

• http://www.bowvalleycollege.ca/Documents/Lear
ning%20Resource%20Services/Library%20Learning
%20Commons/E-
Resources/Study%20guides%202/Physics20%20vec
tors_boat.pdf

(Download this document and add it to your notes)

• http://www.youtube.com/watch?v=ASSv0r59oBk

(Please endeavour to watch this YouTube video).

- END -
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