At t=0 a very small object with mass 0.400mg and charge +9.00uC is travelling at 125 m/s in the -
x-direction. The charge is moving in a uniform electric field that is in the +y-direction and that has

magnitude E= 895 N/C. The gravitational force on the particle can be neglected. How far is the
particle from the origin at t= 7.99 ms.

Solution

We are given
m = 0.400 mg = 0.4 x 10~ %kg

g = +9.00 uC =9+ 1076C
— 1250
UO— S
E = 895
- C

t=799ms =7.99 %10 3s

Equation of motion:
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Projection on X-axis

mx*a, = F,
Projection on Y-axis
m=*a, =F,
Projection of forces:
By =F,=q+E
E.=0
E, = 0 means that v, = v, = const

Thus:

Yy =Yoot v, *xt+

At t=0 object was moving only in x-direction so:

Thus:

CI*Etz
m
2

y(t) =

Calculating displacement in Y-direction

-6
9% 107° * 895 (7.99 « 10-3)?2

y(7.99 ms) = 0.4107° > = 0.64m

displacement in X-direction
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x(t) =vg*t
Calculating displacement in X-direction
x(7.99ms) = 125 % 7.99 x 1073 = 0.998 m

Total displacement:

r= (57

r =+0.9982 + 0.64%2 = 1.186 m
Answer:

1.186m
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