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Day 3: 6.2 Vector Addition & Subtraction

Sum (Resultant) of 2 vectors:
The vector addition § of two vectors d and b is denoted by @ + b and is called the sum or resultant of

the two vectors.So: 5§ = @+ b

Triangle Rule (Tail to Tip/Head Rule)

In order to find the sum (resultant) of two geometric vectors:

a) Place the second vector with its tail on the tip (head) of the first vector.

b) The sum (resultant) is a vector with the tail at the tail of the first vector and the head
at the head of the second vector.

Ex 1. Use the following diagram and the triangle rule to compute the required operations.

@)@+ b, b)d+¢&, c)b+¢

Ly mEARABA
\:> _ _g_\—,lcé P
b a+b YA v i
at 35 3
| bxc

C Polygon Rule

In order to find the sum (resultant) of n geometric vectors:

a) Place the next vector with its tail on the tip (head) of the precedent vector.l

b) The sum (resultant) is a vector with the tail at the tail of the first vector and the

head at the head of the last vector

Ex 2: Use the following diagram and the triangle rule to compute the required operations

y

Qi+b+é bya+b+é+d, ob+é+d Z /b' l‘/d

VAVt
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D Parallelogram Rule (Tail to Tail Rule)

To add two geometric vectors, the following rule can also be used:0

a) Position both vectors with their tails at the same point.

b) Build a parallelogram using the vectors as two sides.l

¢) The sum (resultant) is the diagonal of the parallelogram starting from the common tail point.

Ex 3. Use the parallelogram rule to compute the required operations:

+¢&, ob+¢ o
S~ | =
| I
T ]

Using the diagram below to answer the questions a) to g)

—h 3 —_— — = - 3
a) AB + BC b) CD + DA c) AB + BC + CD
:/—\? 457-}; f—Al—?
_ — — — — _—
d) CD + DA + AB e) BC+ O f) AB + CD
- —7
= CB =B :Ag'pf_’_
;AB—)"Ag
A [») :-C-S9
r A ]
9) AB + IOC LA'?;C
= AD + AT 8 ¢
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Can we answer the following without any diagram? Jes

) — ) —
9 4B+ BC b)  MBiB+oF O oD + D + iF
_
= -
AC. = AFE q - C.EI)
' = -
~ Pééﬂ% NOTE! A + 6+ (A= o w J
! D we skt and Brusc
Magnitude and Direction for Vector Sum ot M'e' 3ame PDUU(’

Letd =< (d, B) be the angle between the vectors @ and b when they are placed tail to tail.

et aa X TN TR SXAatnr-

2
|& + b| = |d|* + |b)? - 2|dl|b|cosy ¥y =180°- @

To find the angle between the sum vector and the component
vectors we use:

! jal _ bl _ |d+b|
’ﬂg‘ sina sinf siny
)
Ex 4: Special case: ]
6=0 6= 3 6=nm
a b & d
—_——— +b - =_;1:_!
Goch - b a+h b
a
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Ex 5: Given the magnitude of two vectors |d| = 4 and | b| = 7, and the angle between

i=a+b irection
placed tail to tail as being 6 =60°, find the magnitude of the vector sum $= d+ b and thedirec
(the angles between the vector sum and each vector).

C(ch’)
47 2 (W7 P

> 2 sind _ 6w

lsl’= 93 W, i

121z 443 Ad=21° .. 59
@-; [%o/nl)c’zl:

(-]

Ex 6: Given the magnitude of two vectors |d] = 4, ‘3| = 6and |d+ B| = 8, find the angle between
them when placed tail to tail 8 =< (&,B) let Y= i18o-&

Y
Ia'?-i—?lz: IZ?IZ,;. \fli_ 2 \&I 15| cos Y

8?.: & LL- o, (Lt)(é) €5 Ctso/e) Ly _c2

/97 = ——
Ly~ S2- 48 s ( 180-6) =D cos ( 180 0

tos(180.0)= “L = 180-6= [
Vector Subtraction L

(-}
understood as a vector addition between the first vector and the opposite of the second vector O= 7é
The subtraction operation between two vectors can'be d = d—b=d+ (-b):

-

Ex7:Find a)d-b, byd-¢, Ab- ¢

ey
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a Magnitude and Direction for Vector Difference
Let 0 be the angle between the vectors a and b when they are placed tail to tail, the magnitude of the
vector difference is given by:
wt 2
Si d=a-b |éd — b| = |d|> + |b|? — 2|dl|b|cos8
f, b @ _ 1Bl _ |@-b|
"E sina sin 8 sin6
Al
o
:%' Ex 8: Given the magnitude of two vectors |d| = 10 and |B| = 14, and the angle between them when
é placed tail to tail as being 6 = 120°. Find the magnitude of the difference vector d = d — b and the
= direction (the angles between the difference vector and each vector). - s
. _ R d 3 (2 212 af’( “,lOOS
: T 2% B 21

]a—mz" lo% w?- 2((07Cl*-0 Cas (29

\P12= 42¢
\d 1= Jusc = 2 (1>
. © é So
smol __ Saie’ o =4

R 3
- y 0\/2,§
10 aNToq p=180- 12
v
L P 1 = 45
Ex 9: Express in term of vectors d, b and ¢
N -
= 2+ € H G
9
BTF = CR+BF = i) 'y c i
2 - (
= c-b
AG D L o= - .| D C
VAC = AR 4RO+ CH= A4 | -
A \d
WFF = @ AL+ ER ;
= - a_?,L?-J- b_)
-2 5 =
= LA -
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