Physics I – Exam 3 – Fall 2005

Answer Key

Part A-1 – 1: E,  2: D,  3: C,  4: A


4 pts each.

Partial Credit: 1: F,  2: C, 3: no partial, 4: B


2 pts each.

Part A-2 –1 pt. each correct answer.

Electric Force


Vector

N or newton
Electric Charge

Scalar

C or coulomb
Electric Field


Vector

N/C or V/m
Electric Potential

Scalar

V or volt or J/C
Electric Potential Energy
Scalar

J or joule
Magnetic Field*

Vector

T or tesla
*as explained, this is actually magnetic flux density

B 24 Points

This problem uses only two equations: K = –U and U = q V = (–e) V.
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Looking For

PE starts at 0 (read!)

(PEmax – PEmin) = 3.2 x 10–17 J

PE curve is mirror of KE curve

V curve = some constant (+ or –) x PE curve

(Vmax – Vmin) = 200 V

V starts at 0, goes negative, back to 0.
Part C

Must show work to receive credit.

C-1 28 points

Symmetry makes this problem easier than it first seems.

The electric fields from all charges have equal magnitudes.

The electric fields from top and bottom charges cancel each other.

The electric fields of opposing positive and negative charges are equal.

The X components cancel, leaving only Y component (negative or down on page).

The magnitude of E from any one charge = (9 x 10+9) (1 x 10–6) / (0.01)2 = 9 x 10+7 V/m.

The Y components of the four charges on the sides are all –½ times the magnitude.

Why?  Ey = Emag x sin(–30°) using trigonometry.

The X component of total electric field = 0.

The Y component of total electric field = 4 x –½ x 9 x 10+7 = –1.8 x 10+8 V/m

For electric potential, the negative charges cancel two of the positive charges, leaving

V = 2 x (9 x 10+9) (1 x 10–6) / (0.01) = +1.8 x 10+6 V.

C-2 20 points

Use: ½ m v2 = K = –U and U = q V = (–e) V.

½ m v2 = –(–e)(0–(–250)) = +4.0 x 10–17 J

v2 = 2 x (4.0 x 10–17) / (9.1 x 10–31) → v = 9.4 x 10+6 m/s.

r = m v / (q B) →

B = m v / (q r) = (9.1 x 10–31) x (9.4 x 10+6) / [(1.6 x 10–19) x (0.05)] = 1.1 x 10–3 T
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