PHYSICS 231 - Solution Key to Test 3

1a. The energy igmv?. It is doubled ifv — v/2v. The radius is
o muv
lq|B
SOR x vandR — v/2R.
1b. All turns in the coil carry the same current. Therefore, neighboring turns carry currents in the

same direction and so they attract each other. The attractive forces bring turns closer to each
other and the whole spring contracts.

2a. The flux is
® = BAcos ¢
The anglep is between the perpendicular to CD and thaxis, sop = 35°. So
® =1.8x0.30 x 0.40 x cos35° =0.177 Wb

2b. The force is B L
F=ILxB
We havel = —(0.40 m) k andB = —(1.8 T) j, SO

—

F=(18N)kxj=—(18N):
The magnitude ig" = 1.8 N and it points in the negative-direction.

3a. At P, I, creates a magnetic field into the page and of magnitude
ol 4w X 1077 x 4
"7 27 27 x (0.40 + 0.30)
At P, I, creates a magnetic field pointing out of the page and of magnitude
_ poly 4w x 107" x5
277y 21 x 0.30
The net magnetic field & has magnitude
B=DBy— B, =219 x 107°°T
and points out of the page (siné® > B).

B =1.14 x 107°T

B, =3.33 x 107°T

3b. The two currents are in opposite directions, so the force is repylsoiats north).
The magnitude i$" = I, LB, where
B:lu()[g _47T><1O_7><5

= = 2. 10757
2mr 21 x 0.40 o0 < 10
ThereforeFF =4 x 2.5 x 2.5 x 1075 =250 x 10°N
4a. £ =vBL =45x1.5x0.20=1.35V The currentis
E 1.35
[=—=—=0394
R 3.5

4b. Fuyy = Fiag = ILB = 0.39 x 0.20 x 1.5 = 0.117 N.



