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Homework 2:3:
1. What is the frequency of blue light that has wave length of 448 nm in Herz?
Solution
The speed of blue light is 300,000,000m/s
Frequency = speed of blue light /wavelength
300,000,000/0.000000448=6.696*1014Hz
2. What is the frequency of red light that has a wavelength of 640nm in Hz?
Solution
The speed of red light is 3*108m/s
Frequency = 3*108/6.4*10-8 =4.6874*1014 Hz
3. Assume the following waves originates propagate from air.
a) Calculate the wavelength for gamma rays of frequency f=7.5x1021Hz
The speed of light is 3x108
Wavelength = 3x108/7.5x1021Hz = 4x10-14m
b) Calculate the wavelength for visible light of frequency = 5.95x1014Hz
The speed of visible light in air is 3x108m/s
Wavelength = 3x108/5.95x1014Hz = 5.042x10-7m
4. The value of log 1000000 = 6
5. From the graph, the wave moves to the left at a speed of 1m/s
So often, t=0 second, each point on the wave moves to the left by 
Distance = 1x0 =0 m at y=0
6. 30 second of exposure to 115dB sound can damage your hearing, but much quitel 94 dB may begin to cause damage after 1 hour of continuous exposure. You are going to an outdoor doctor concert, and you will be standing near a speaker that emits 43W of acoustic power as a spherical wave. What is the minimum distance should you be from the speaker to keep the sound intensity level below 94 dB
Solution 
a speaker rated at 105 at 30s, will measure 30cm at 95DdB and bellow.

7.  A small metal bead, labeled A has a charge of 25nC. It is touched to a metal bead B initially neutral, so that the two can share the 25nC charge. But not necessarily equal. When the two beads are then placed 5.0 cm the force between them is 5.2x10-4N. assume A has force, what is the charge of each beads
Solution. 
The total charge shared between the two chards is,
qA +qB =25nC(10-9C/InC) = 25-9C
Applying coulombs law, 
|qA||Qb| =fr2/k     where k
Substituting 9x1-9N.m2.C2 for k,5.4x10-4 N for f and 5.0cm for r, we find |qA||qB|
|qA||qB| = (5.4x10-4x0,05m) / (9x1-9N.m2.C2)
= 1.5x10-16C2
(qA-qB)2 = ( qA +qB)2 -4qAqB
Substituting 25nC for qA +qB and 1.5x10-16C2 for qA - qB
(qA-qB)2= (25NC (1C/109nC ) - 41.5x10-16C2)
(qA-qB)2 = 0.25 x 10-16C
(qA-qB) = 0.5x10-8C
Simplifying the equations, 
2qA = 30x10-9
qA = 15 Nc
qB= 10 nC
8. A small metal sphere has mass of 13g and a charge of -21.0 nC. It is 10.0cm directly above an identical sphere that has the same charge. This lower sphere is fixed and cannot move. If the upper sphere is released, it will begin to fall. What is the magnitude of its initial acceleration?
Solution
F = kq1q2 / d^2
F = 9x109x21 x10-9x 21x10-9/0.01 =3.969x10-4N
	F(net) =mg –F = ma
	0.013x9.8 -3.969x10-4N= 0.013a
Acc =9.769m/s2
9. Two identical closely circular disks form a parallel plate capacitor. Transferring 2.0x109 electron from one disc to the other causes the electric field strength between them to be 1.95 N/C. what is the diameter of the disks?
Solution
Q = ne
= (2x109) (1.6x10-19)
= 3.2x10-10C
 The capacitance of a capacitor in terms of area is,
C =e0A/d
C = Q/V
C = Q/Ed
Therefore, e0A/d = Q/Ed
Making A the subject, 
A = Q/Ve0
3.2x10-10C/(8.85x10-12m3kg-1A2)(1.9x105N/C)
A = 1.903x 10-4m2
R = 7.781 x10-3
Diameter =2r
2x7.781 x10-3 =0.01556m
10. A parallel plate capacitor is formed from two 9.0cm x 9.9cm electrodes spaced 2.7 mm apart. The electric field strength inside the capacitor is 1.0 x 106N/C
a) What is the charge (in nC) on the positive electrode?
Q = cv =(Aa/d)(Ed) = EAe
e= 8.85-12
A= 0.09x0.09 =0.0081m2
E= 1.06
Q= (8.85-12)*( 0.0081m2)( 1.06)
=7.169X10-8C
=71.685nC on positive
b) What is the charge in nC on tye negative electrode? 
On negative 
Q= -71.685nC
11. A parallel plate capacitor consists of two plates, each plate of 29cm2 separated by 3mm. the charge in the capacitor is 9.8 nC. A proton is released from rest next to the positive plate. How long does it take the proton to reach the negative plate?
Given the area of the plates, A=0.0029m2
Distance between the plates, d= 0.003m
Q = 9.8-9C
Charge on proton, p = 1.6-19C
Mass of proton, mp = 1.67-27Kg
C=Ae0/d
The acceleration, pq/mpAe0
acc = (1.6-19C) x (9.8-9)/( 1.67-27Kg)(0.0029x8.854-12)
     = 3.657x1013m/s2
Hence, the displacement of a proton positive to negative 
 t = squire root of 2x0.003/ 3.657x1013m/s2
 t =1.281x10-8 seconds
12. An electric field E=(2.0x105N/C, right) causes the 5.0g ball in the figure to hung at 200 angle. What is the charge on the ball?
Solution
Tsinθ /Tcosθ= Eq/mg
tanθ = Eq/mg
Making q the subjects,
 q = tanθ x mg/E 
(tan20 x 9.8x0.005Kg)/( 2.0x105N/C)
=8.92x 10-8C
13. An electric field E=(2.0x105N/C, right) causes the 2.0g ball in the figure to hung at an angle. What is the θ?
Solution
tanθ = Eq/mg
tanθ=2.0x105N/C x2.5x10-8/(9.8 x 0.002)
tanθ=0.2551
θ=14.30
14. A small charged bead has amass of 2.3g is held in a uniform electric field =(200000 up). When the bead is released, it accelerates upward with an acceleration of 29m/s2. What is the charge in the bead?
Solution
F= qE
Net F = ma
qE – mg = ma
qE = ma +mg
q = (ma+mg)/ E
q = m(9+a)/E
q = 0.0023(9.8 +29)/ 200000
q = 4.462x10-7C
q = 446.2Nc
15. A small plastic sphere with charge0f -7nC is near another small plastic sphere with a charge of -12nC. If the spheres repel one another with force of magnitude 8.8-4N. What is the distance between the spheres? 
Solution 
F = qq/r2
Therefore, r2 =qq/F
R2 = (12x7)/8.8-4 
R2 =9.545454
  r= 3.09x10-7m
16. Two identical metal spheres A and B are connected by plastic rod. Both were initially neutral. 6x2012 electrons are added to A, then the connecting rod is removed. 
a) Afterward, what is the charge of A?
Solution
Because the spheres are identical, total charge is split equally,
qA =qB = 5 X1011 electrons
Thus the charge on qA =(5 X1011)(-1.6x10-19)
    qA = -80nC
b) Afterward, what is the charge of B?
 qA =qB
qB =-80nC
17. Two 3.0 Kg masses are 4m apart on frictionless table. each has 1.0 micro coulombs of charge. 
a) What is the magnitude of electronic force on one of the masses?
F = kqq/r2
F = 9x109 x1 x 10-6 x 1 x 10-6/16 = 5.625 x10-4N
F= 5.625 x10-4N
b) What is the initial acceleration of each mass if they are released and allowed to move?
F = ma
Acc = F/m
Acc =5.625 x10-4/3
3.875 x10-4m/s2
18. Object A, which has been charged to +10nCis at the origin. Object B, which has been charged -22nC, is at (x,y)=(0.0,2.0).
a) What is the magnitude of the electric force on objects B?
Force on object A=force on object B
QA =10 10-9C
QB  -22X10-9
R =0.02M
K=9 X109
F= kq1q2/r^2
FA= FB =-4.95 x 10-3N
b) What is the direction of the electric force on object A?
Positive y axis
c) [bookmark: _GoBack]What is the direction of the electric force on object B?
Negative y axis

The force is negative and hence attractive

