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A Vector quantity has a magnitude and direction.

Tegmitude
2 2
A= AL +45
d:rechom Ay
0 =tan~ 1| —
Ay
Note: @ is taken counterclockwise
A =J|5 m;QG-G- from the 4+x direction
) — 2 1.0 (9-4
J— comgzomemt 0 = tan?! (%) + 0 = 26.6°
Ay = 2.0 A, = Asing |
A4, =10
Ay 5 5266 e A=+202+1.02=22
= x = (%
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How to calculate 8 = tan™! (E%ing the calculator:
X

Q1l: 8 = (calculator result) + 0

Q2: 8 = (calculator result) + 180

Q3: 8 = (calculator result) + 180°

Q4: 6 = 360° + (calculator result)
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Unit vector notation:
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Resultant of vectors:

Find the resultant (net/sum) of the following two vectors:

A1=—4i+3j, A2= —i‘l‘j
— = — i
Aans = s «A, = (—ui +3¢”) + (=
et Y Rk, ¥,

Magnitude and direction of the resultant:

= m: (.5)° +(4) = 64 ®=H4(%3'} ,3:

vesultamt
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Find the re rf#lltant of the f Ilowmg two vectors:

'—"A +@ra




Resultant of n vectors:

A

Ao+ A, 4+ A
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Coulomb’s Law

Electric force between
two point charges:
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Coulomb’s Law

Direction of electric force:

* Similar repels
e Different attracts

Electric forces follow Newton’s
Third Law:

—> —>
Fi, = —Fyq
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Coulomb’s Law

Magnitude of electric force between two charges:

F: electric force Fe X Iq1|
g¢: charge 1
Fe < |q;]
g,: charge 2
1

r: distance between the  Fp X —
two charges r
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Coulomb’s Law

Ié: Electric force

Coulomb’s Law:

q1: Charge 1
|q1 | |q2 | g,: Charge 2 Recall: Rule of thumb:
2 .y  Similar repels
r e Lissanee * Different attracts
7C6r’ mt choxaef between the two
F J charges A
k = 8.987 x 10° N - m?/(C? Rt =
- k: Coulomb W U
K = 4T€ constant <= o @ =
(—) —> <7 | +
€p = 8.85 X 1071* £ =m" €o: Permittivity of \-)
free space
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Coulomb’s Law

If there are more than two charges, then the electric
force between each pair of them is given by Coulomb’s
Law:

1g211g3]

F23 — k 7"2

The net/resultant force exerted on a charge is give by
the vector sum of all forces by other charges:

Fi=Fy +F3 +Fy
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Consider two positive point charges as shown in the figure, where
g1 = 2uC, q, = 3uC and a = 0.5m. Find the magnitude of the

electric force on g, by g,. Is the force between them attractive or ' a
repulsive? What is F;,? M = s o

= k77,

— — 0. 22N
T he yce 15 re,dmﬂs:ve_. F:Z - EI =02
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In the same previous configuration, what will happen if:

(a) g, increased by double = L 1% 1%
(b) a is decreased by half 2

(a) \CT/,,} — 2 (9.1 E'X N7 ld
aeu) il Fm =L (0'22) = o4 N

B - .
aew— A E/r = Q(O-ZZ)—— o 8N .
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The electron and proton of a hydrogen atom are separated - : \

by a distance of a = 5.3 x 10~'m. Find the magnitude I' éa
of the electric force between the two particles. Is the force .

between them attractive or repulsive? 1 ‘;"’
‘\ g /
e LITall9y e | Charge© | )
r 9 (4 txAo “) (4 (xAo ) Electron (e) -1.60 x 10_11: 9.11 X 10;
(8.999% Ao) s Proton (p) 1.60 x 10 1.67 x 10
[ = (43 x40 )

<,

N A4 X1o
(Ve

By: Sayed Ali Madan



Consider three point charges located at the corners of a g
right triangle, where g; = g3 = 5.00uC, g, = —2.00uC and
a = 0.100 m. Find the resultant force exerted on g5;.

(4 anacmitades
O kil _ (9419845 ( 5l
Ay = S -
¢ ((Zxo—~)
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6.?/5 = gy SmP = ML sim 45"

F?X - EB/X = Ezm =M-Zeos4s ~3a1= oA

oig = Ty + Py =Mlsmas'y 0= Fatw
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Fz = Fx =+ F_‘J =\ (o) Za4)” = 3N

£ : :
o= b (7 ) =-82.5 +195 = 4%.5°
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Three point charges lie along the x axis. The positive charge
g1 = 15.0mC is at x = 2.00 m, the positive charge g, =

6.00 mC is at the origin, and the net force acting on.g5 is
zero. What is the x coordinate of g5 7
—) —

—
6;0: F: - J:z-_?,

3

=) 4.2 X" =94 K" == E‘/‘Z—x,:@ “C)
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