Physics I – Exam 3 – Fall 2006

Answer Key

Part A – 1: AD,  2: D,  3: A.




4 pts each.
For #1: +2 for A, +2 for D, –2 each for other answer(s).

Part A – 4: A,  5: AB,  6: B,  7: 0,  8: 0,  9: B


2 pts each.
For #5, +1 for A, +1 for B, –1 for C.  0 points for 0.

B-1 20 Points

The first graph uses equation 49 (just X): Fx = q Ex → Ex = Fx / (–e).

There are basically two ways to get the second graph:

1. Ex = –(V/x) → V = –Ex x.  (most direct)

2. U = q V and U = –W = –Fx x → V = –Fx x / (–e).  (energy based method)

Looking For

trying to use Fx = q Ex.

correct graph of Ex.  +2 points if correct shape but incorrect values.

trying to use Ex = –(V/x) OR.


trying to use U = –W or U = –K.


trying to use U = q V or U = q V.

correct graph of V.  +2 points if correct shape but incorrect values.
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B-2 28 Points

The helium nucleus goes straight through Region A and then makes ¼ of a circle in Region B.  To find the radius of the circle, you need the speed as it exits Region A.

K = W = Fx x = (3.20×10–19)(1.00×105)(0.1) = 3.20×10–15 J.

Kf = Ki+K = ½ m vi2+3.20×10–15 = (0.5)(6.64×10–27)(7.00×105)2+3.20×10–15=
4.83×10–15 J = ½ m vf2 → vf = sqrt(2×4.83×10–15/6.64×10–27) = 1.21×106 m/s.

r = (mv)/(qB) = [(6.64×10–27)(1.21×106)]/[(3.20×10–19)(0.500)] = 0.0500 m = 5.00 cm.
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Looking For

trying to use K = W = Fx x OR

using vf2 = vi2 + 2 a x, a = Fx / m OR

using any other correct kinematics method.

straight line in Region A.

correct vf.

trying to use r = (mv)/(qB).

circular arc in region B (either way).

curving up (+Y) in region B.

correct radius value in Region B.

NOT trying to calculate change in speed in Region B.

Part C (28 Points)

Electric field is a vector and needs to be considered accordingly.  The magnitude of electric field from each point charge is the same = (9.0×109)(1.0×10–9)/(0.1)2 = 900 N/C.

E from one + charge is in the –X direction and the other in the –Y direction.

E from the – charge is 45° from +X axis.  Ex = –900 + 900cos(45) = –264 N/C.

Ey = –900 + 900sin(45) = –264 N/C.

Electric potential is a scalar:

V = (9.0×109) [(1.0×10–9)/(0.1) + (1.0×10–9)/(0.1) + (–2.0×10–9)/(0.141)] = +52.7 V.

Looking For

treating E as a vector (some evidence of knowing it has components).

using a correct method to get magnitude or value of E (divide by r2).

separately adding X and Y components of E.

Ex = Ey (plus or minus).

Ex in the negative direction.

Ey in the negative direction.

correct numerical value (plus or minus) of Ex or Ey = –264 N/C.

treating V as a scalar (not trying to get Vx or Vy).

using a correct method to get value of V (divide by r).

correct final answer V = +52.7 V.

* 2 significant digits for the correct numerical values will be fine.
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