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. What is the voltage across the 4 Q 0.502

PHYSICS 2220 - PRACTICE EXAM #2

. For the circuit shown at right, how C= 3351 C oY uF ——

much charge i1s on capacitor C,? éf“l‘f-\/"

CS:];#F_j__

. What is the area of each plate of a

1 uF capacitor if the plates are separated by 1 mm?

IT the capacitor in the previous problem is attached to a
12 V battery, what i1s the magnitude of the electric field
between the plates? |

!

|
_ _ €=12V |
. Find the charge on each capacitor, At ¢ =24F _L_ —1
and the voltage across each — 1 1
capacitor, in the circuit shown. T‘ Ca=3uF | C3=iuF

. Find the energy stored in each capacitor in the previous

problem.

. When a 2 Q load resistor is attached to a battery with an

emf of 12 V, the power dissipated by the load resistor is
50 W. What i1s the internal resistance of the battery?

. A 15 V battery has an internal 3n

resistance of 0.5 Q (shown below the [F—
battery). What is the current i1? ISV

203 40 1

- - cn
resistor in problem 77 LA

. What is the power dissipated by the 3 Q resistor in problem 7?

A current of 2 A flows through the

4.5 Q resistor. Find the voltage 5“%1,2,9

between points a and b. 1> 6‘.{1 VAN,

Write down three Kirchhoff"s rules A+ R I “—__’.JiL Ra. i

that are sufficient to solve the £, [- ' Ry L'éil - '1

circuit shown. [ <2
Ra

An RC circuit with R = 2 x 10* Q and C = 5 pF is charged with a
30 V battery. What is the time constant of the circuit?

In problem 12, find the time for the capacitor to reach 1/4
of its final charge Q, and find the final charge Q on the
capacitor.



14. In problem 12, find the initial current at t = 0, and find
the current at t = 0.1 s.

15. A proton with v = 3 x 10° m/s enters a magnetic field of
1.8 T at a 30° angle. What is the force on the proton?

16. A proton moves perpendicular to a magnetic field of

0.005 T. What is the period of the proton®s circular T;
orbit?

17. An electron with v = 4.47 x 10° m/s moves perpendicular -|=
to a magnetic field 5 x 10 T, as shown. What is the '
acceleration of the electron? What is the radius of
the electron®s orbit? electron

18. A horizontal wire 70 m long carries a current of
30 A. If the Earth"s magnetic field is 5 x 10> T
as shown, find the magnetic force on the wire.

19. A wire is bent in the shape of 3/4 of a circle of
radius 15 cm. The wire Is iIn a uniform magnetic
field of 0.05 T directed 20° from the vertical, as
shown. If a 350 mA current flows clockwise in the
wire, find the magnetic force on the wire.

20. A circular current loop of radius 18 cm has 250 turns

of wire and carries a current of 25 mA. It is
placed in a magnetic field of 0.06 T. Find the

magnitude of the torque on the loop. Which way will Ef
the loop turn? ,g;zij_____>
AN\ o
\,/go
\

ANSWERS: (1) 72 uC  (2) 1.13 x 10° m®> (3) 1.2 x 10* V/m

(4) Q,: 16 uC, 8 V; Q,: 12 puC, 4 V; Q3 4 uC, 4V

(5) C;: 6.4 x 10° J; C,: 2.4 x 10 J; Ci: 8 x 10° J

(6) 0.4 O (M 2A (B 2V (9 0.75W (10) 30 V

(A1) i, + i, = M3; & - 1R, - & + iR, - 4R, = O;

& - iRy - iI,R, =0 (12) 0.1 s (13) 2.88 x 1072 s; 150 uC
(14) 1.5 x 102 A; 5.52 x 10* A (15) 4.32 x 1008 N

(16) 1.31 x 10° s (17) 3.93 x 10* m/s?; 5.09 cm

(18) 6.75 x 1072 N, out of page (19) 1.57 x 103 N, out of page

(20) 2.45 x 1072 N'm, clockwise



