Physics 212 Midterm 2 Form A

1. A wire contains asteady current of 2 A. The charge that passes a cross sectionin 2 sis

32x1019C
6.4x1019C
1C
2C
4C
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2. Ina Physics 212 |ab, Jane measures the current versus voltage characteristics for two nichrome
wires and makes the graph shown. The wires are of the same diameter but have different

lengths. Which of the following statementsis correct?
14 A

B

A. WireA is shorter than wire B.

B. WireA has alarger resstance than wire B.
C. wireA has alarger resdtivity than wire B.
D. Wire A hasasmaler restivity than wire B.
E. Neither wire obeys Ohm's Law.

3. The current dengty across acylindrica conductor of radius R varies according to the equation J =
Jo(r/R), wherer isthe distance from the centrd axis. Thus, the current dendity is zero at the axis (r
= 0) and increases linearly to Jp at the surface (r = R). Caculate the current interms of Jo and R

A i = (pRa)y)/2
B. i=(2pR2})/3
C.i=(pReY )6
D. i = (pRey )/3
E i=(pRrey )6

4. A wireis1m long and 1 x 10-6 n2 in cross-sectiond area. When connected to a potential
difference of 2V, acurrent of 4 A existsin the wire. Theresistivity of the wire materid is:

10-7 Wm

2 x 107 Wm
4 x 10-7Win
5x 107 Wm
2 x 106 W
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Physics 212 Midterm 2 Form A

* Y ou wish to double the rate of energy dissipation in a hesting device. Y ou could:

- double the potentia difference keeping the resistance the same.
- double the current keeping the resistance the same.

+ double the resstance keeping the potentid difference the same.
- double the resistance keeping the current the same.

- double both the potentid difference and current.

moOooOmwmX>

- Four circuits have the form shown in the diagram. The capacitor isinitidly uncharged and the
switch Sis open.

I
I T

The vaues of the emf, resstance R, and capacitance C for each for the circuits are
creuit . emf =18V, R=3W,C=1pF

cireuit2.emf =18V, R=6W,C=9uF

creuit emf=12V,R=1W,C=7uF

creuit4: emf =10V, R=5W,C=7uF

Rank the circuits according to the current just after switch Sis closed least to grestest.

1,234
4,3,2,1
4,2,3,1
4,2,1,3
3,1,24
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- Inthe circuit with emf = 18V, R = 6 Ohms, and C = 1 nF, the capacitor has a charge of 10 nC
and the switch isclosed. Judt after the switch is closed, what is the current through the resstor?
(Hint: write the loop equation)

I
I T

3A
OA
1.1A
1.9A
1.3A
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Physics 212 Midterm 2 Form A

8. The figure above shows acircuit containing ided batteries and resstors. A sudent selectsthe
currents |4, I, and I3 in the directions indicated in order to do aloop andysis of this circuit. Which
of the junction equationsis CORRECT?

i+l +13=0
“l1-1lo+13=0
“ly+ly-13=0
y-lp-153=0

mOooO wm >

' |1:|2

9 In the figure above, sarting at point a and proceeding counterclockwise, which loop equetion is
correct?

2V - iy AW+ 10V + ip 3W- i 12W=0
_2V - iy AW+ 10V + ip 3W- i 12W= 0
2V - iy 4W- 10V + ip 3W- i; 12W= 0
“2V - iy AW+ 10V - i53W- i1 12W=0
2V - iy AW+ 10V - i 3W- iy 12W=0

mooOw>

10. A car battery with a 12 V emf has an internal resistance of 0.050 Q. If it supplies a current of 20
A to the car circuitry, what isthe potentid difference across its terminas?

91V
12V
146V
11V
101V
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11 Al

a

mooOw>

resstors shown are 30W. What is the resistance between points aand b?

W—

b

25.7W
12W
15W
30W

This combination cannot be reduced tregting resstors in ether series or pardld.

12. A charged capacitor is being discharged through aresistor. At the end of one time constant the

charge has been reduced by (1 — 1/€) = 63% of itsinitia value. At the end of two time congtants
the charge has been reduced by what percent of itsinitid vaue?

mooOw>

82%

86%

100%

between 90% and 100%

need to know more data to answer the question

13. What is the resistance between points aand b?

6Q 6Q

mooOw>

b
590Q

6W
123 W
18W
608 W
11.8 W
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14.

15.

16.

Physics 212 Midterm 2 Form A

A particle of charge Q = +2 C has an ingtantaneous velocity v = (4i — 3j) m/sand ismoving
through amagnetic fidd B = (4k) T. Determine the magnitude of the instantaneous magnetic force
on the particle.

A. 10N
B. 20N
C. 30N
D. 40N
E 60N

A proton (charge = +€) travelling at some finite speed enters aregion that contains a uniform
magnetic fieddd B and auniform dectric fidd E that are perpendicular to each other and dso to the
initid velodity v of the particle. Which of the following conditions is necessary for the proton to
continue moving without any change in velocity?

Thisisimpaossible —the proton’s vel ocity would have to change.
B=€eE

EB =ev

v=EB

ev=E/B

moOoOwx>

A rectangular loop is placed in a uniform magnetic field digned in the positive z-direction. Thereis
acurrent | drculating in the loop. In which of the following positions will the loop rotate around
the z-axis?

Az Az z Z
> 7 > %”
B C D

none of the above
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17. A loop of wire carrying a.current of 2.0 A isin the shape of aright triangle with two equal sides
eech 15 cmlong. A 0.7 T uniform magnetic field isin the plane of the triangle and is perpendicular
to the hypotenuse. The total magnetic force on the two equa sides has amagnitude of:

A o

B. 021N
C. 030N
D
E

- 041N
- 051N

18. Electronsare going around a circle in a counterclockwise direction as shown. At the center of the
circle they produce amagnetic fidd that is:

elastmn

into the page.
out of the page.
to the left.

to theright.
zero.
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19. Equal currentsflow through four wiresinto or out of the page as shown. What isthe direction of
the magnetic field at the point C?

®© &
op
2y

®

-

into the page
out of the page

1

mooO w >

Page 6



Physics 212 Midterm 2 Form A

20. Two long straight wires are paradld and carry current in the same direction. The currents are 8.0

A and 12 A and the wires are separated by 0.40 m. The magnetic fidd in teda a a point midway
between thewiresis

0

- 4.0x 106
- 8.0x 106
- 12 x 106
- 20x 106
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