
MATH 11022: Vector Addition by
Components

Definition. A vector A is in standard position if its initial point is at the origin on a
rectangular coordinate system. The angle θ, 0◦ ≤ θ < 360◦, that A makes with the positive
x-axis is called the standard position angle of the vector A.

Definition. Let A be a vector in standard position and let θ be its standard position angle.
Then the x and y-components of A, denoted Ax and Ay respectively, are defined to be

Ax = ‖A‖ cos θ and Ay = ‖A‖ sin θ.

Note that the x and y-components of A are scalars, not vectors. Finding these components
is called resolving the vector into its x and y-components.

Example 1: Find the x and y-components of the following vectors. Give answers to two
decimal places. Note that all figures are not drawn to scale.

(a)

A

8

x

y

40˚
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(b)

B

6

x

y

65˚

(c)

C

4
x

y

50˚
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(d)

D

9

x

y

70˚

Vector Addition by Components

To add vectors A and B by components (and hence find the resultant
vector R), perform the following steps:

1. Place A and B in standard position.

2. Resolve A and B into their x and y-components. That is, find Ax,
Ay, Bx, and By.

3. The x and y-components of the resultant vector R are

Rx = Ax +Bx and Ry = Ay +By.

4. Sketch R using Rx and Ry.

5. The magnitude of R is

‖R‖ =
√
R2

x +R2
y.

The standard position angle of R is

θ = tan−1

(
Ry

Rx

)
,

appropriately modified to fit the quadrant in which R lies in.
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Example 3: Find the magnitude and standard position angle of the resultant vector R.
Give final answers to two decimal places. To avoid round-off error, take any intermediate
calculations to at least four decimal places. Note that all figures are not drawn to scale.

(a)

A

8

B

˚50

x

y

38˚
4
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(b)

A
5

B

x

y

29̊

4

36˚
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(c)

A

2

6

B˚68

x

y

45˚

C

3
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(d)

A

3 5

B

˚20
x

y

80̊

C

6 25̊


