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CHAPTER ONE EXERCISE

1. Q=3pc, Q;=+5puc, =0.3m
Calculate the net force
5 ~12
#a K%Q, - 9x10 x3tt35110 [10".:10“ - 10"’]
F=1.5M (Like charges Repel, Hence the force is Repulsive.)

2. Same procedure Q= Q.=+ Suc,=5x10%
—=0.05m,

s _ KQQ, 9x10°x3x5x10°
7 005

F=90N
3. force due to gravity (fg)Electrostatic force (i.€)

fo=fo———-Mixtg)= 2Ly - KL

r=#f=1.6x10 o [

=5.03m. L

4. r=03m, F-2.3 0x10-°N
KQI =..f_-r.2_ Q

USing f‘—r}_’Ql K ’

Q=032 — 4796210 ¢

=gl

n=300 electrons.
5. A) conventionally: /Fg/=/-F,/
-ve because of direction
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KQ.0, 9x10” x2x3x107"

fe= r? (0.15)°
9 -12
P KQ,Q, ox10’x2xdxl0 ™
r? (0.1)

But /Fr/=/Fx/+/Fy/ as stated above
[Fpi=(-2.4)i +(7.2);N
Magnitude of Fri.e Fg’ =fx*+Ry?

Fy=+J(-24)* +(1.2)* =759 =~7.6N
c. The angle that Fy makes with the +ve x — axis is 2

but 2= 180- 6 (angle on a straight line)

9=xan-'{-fl}=:an [72]9 71.57°
5 24

2=180-6=180-71.57,2=108
CHAPTER TWO EXERCISES
0=1.6X10"¢, E=120,000Vm " =120,000N /C

r=20mm=0.02m,m=9.1x10"" kg

fe=Jg
1. fe=¢E=120,000x10"" =1.92x10™" N

f=Ma,a=—f-=M=2.ll:clO"’ms':
m  9.109x107°1

S=w+}égt2

But u= O(travels from rest)
8=V, gt t=y2 = 1992 =1 377007
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9 . 10
E=L=K2Q___9x10 13.)2:10 £ = 6750
3a) 0 r 0.02
6.8x10°N/C

B) E=20% of original value Ey

20 KO 2 9x10” x3x10"
—_IEO_z——-—EO = 5
100 r 10 r

=-1%x6.8x10’r2 —=1.985x107 =0.044m =4cm

Moment = 6.2x107 em,0 =1 6x10™"¢

4 -3
) o p— moment _ 6.2x10 :;m ~3.9510" m
charge 1.6x10

b) Calculate the Forge (1)
i=moment x Electric field = 6.2x 10%em x 1.6x10™”
i=9.3x10*°NM

5 r=0.5m, E=2.0N/C. calculate Q

2 2x05°

KO Er
E -
r? Y K 9x10°

=5.56x10""¢

Note: iv= 1J/c = INM/C
1 vim= IN/C
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CHAPTER THREE EXERCISES

1) Energy density p=2.5); v=1.00m’

%=%EDE‘

U =z'-§- =2.5JInm’

1

=, - (121 J/m’
E= J%‘% < d s.ssino‘“
s Sy

E=17.52x10 A ,
. SO
B EY
da E3xu,

E!
E,= 4E,

(%El)z x2.5
E}

=___,._————-"

Taking Qs as the test charge
KQ.0; , KO:0: _ KO}{Q_,_ N }

T3 s T

s

-6 2 ]
wd=9:c10°x1.5x10”’[3'dlo +2"ég ]=9.5x10'2.1

4). The final kinetic Energy K.E

a0? -12 <2
5= X2 pp= x3x2x(1)05 +9.5x10

M2

KE=2.0x10"]
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CHAPTER FOUR EXERCISES

Shortcut; 6= 6/E; = Ey=8.85x10"> NM¥c

@ _3x1.6x10™"

1) 6=— =5.43x10"* NM?/
) E, 885x10" " -
2) Same procedure
-5
=2 _ S0 _ s 610" Na? fe
E, 885x10°

3) INFINITE LINE
A=184c/em=18x10"x100=18x10"¢/m

4.8x10°°
4 =-Q—=—'——=S.47.10’NM’/
) 0 E, 885:00% =

CHAPTER SIX EXERCISES
A=200cm” =0.02m’, d =4 x 10°m, V=500v.
Find Q

O EA g 0.02x8.85x107"

S x500=22x10"%¢.
d 4x10
O0=22nc

2). V=Vmax/2 from question Vmax = 2v

- od
AE,

O=cv..V=

oD

2
Vmax=222  pyp-Ymxp_ 204 _ 20
AE, d AExd  AE,

P 2x10xi0
4.84x10* x6x8.85x107"2

=7.85x10%v/ m
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4). A=2000cm’=0.02m> E; = 8.85 mo-'"*, d ="*"=0.004m

_ ¢4 8.85x107% x0.02
d  0.004

C

=4.45x107",C=44pf

5). K=E,=2.6 V=500v d=0.004m.
Qi=cv=E, {EgA/d}x V.
From question (4) EgA/d = 4.45x 107"
Q;=2.6x4.45x10™"'x500
(presence of dielectric)--------------5,73x10°*
But in (4) above, dielectric is absent
Qy=CV=500x4.45x10"", Q=2.2x10°C
Q:=Q; Q= (5.72-2.2) x 10°®
Qy=3.52x10° Q;=35nc (change due to dielectric)
6). E=Y5CV? = 1) x12x10*x(3000)* =5 Adoules
7).  Width=0.5m, L=? d=0.2x10"m C=4x10". Er=238

o BB A

(find AtogetL)

_ed  4x107°x0.2x10-6
E,Er 2.8x8.85x10-12

A

2
 A=30984n But A= LaW= L= A 3 228m  _ ¢ & 456m
W 0.5m

8). Note charging =q= CE(I ~-e /Rc)
Discharging
Q,=Que-t/Rc Redischarges
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I =.‘_{g=g°—e-'lk
dt Re

In the question above

Remaining charge = I- decay charged
1-%5=750
Ql= Q| = Qoe-"k

2100000

%Q° - Qoe./‘iooﬂc“

-t
I (3/ =
" 5) 60010~ x100000

t =—In(3/5)x600x107° x100000
t=30.65sec

9). Energy =1/2 Qv
Q=? V=I2y
E=5.4x107]

2x5.4x107
Q=2E~= 12
=9x107%¢

10). Refer to your textbook for diagram

C,; C3=%+ 1/8 because C- and C; are in series

Also

C,C4,Cs,C and Gy, are in parallel
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Ciasgzr= C+CytCs+Ce+Cry 5
=4+4-+6+2+ 8/3
=56/3 puf
Suf and the combining equivalent of CiCyCsChy Ca7arein parallel

1 I 1

— = e e e

Cegu C, (145627

1 1 -.
Cequ =%+?/3=%+%6

56x35
15+356

11). C;=2puf

Cequ = =3.943 4.

Q=Cv note different charge is stored in as much they have different
capacitor of capacitance but the same voltage across them

Qi=C\V
=2x10"x500
=1x107¢

12). The above question is the definition of electric potential which is the
workdone in taken a charge from one place to another.

V=kq/r =r=6cm=0.06m
Q=1.2x 10%

9 -6
9x10 ggz‘rlo_:mo/w

13). Q=1.0x10"
C=0.001x10f, C=?
d=d d,=1/2d
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Ar=A A2=3A
C= — 3 C—d-= K
d A
Cd, Cyd
A, A

C. = Cid, 4, 1.0x10™" xch34
Y Ad, Ax 1 d

C, =6C, =6x0.001x10™° f

Potidiff V=1000v

14). Power =75w=p

t= 15minutes = 15x 60 = 900sec

v=150v

work = power x time = % CV?

C= powerxtime  75x900

1/ 2
727

C=6f

}é (150)

15). V=500v, A =0.1m*,d= 0.001m

Ei=8.85x 10" fim. Q="

10
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VAE,
{

NOtE ~m-mmmrmm Q=
0=4425x10" ¢~ -~ -0 =7.44C

=5000x0.1x3.85x10"

CHAPTER 9 (SUPPLIMENTARY PROBLEMS)

1) H*=2¢
F=? v=2x10° ms’
B=0.75T
q=2e = 2x1.6x10"%
f=qvB = 2x1.6x10""x2x0.75
force F=4.8x10*N

2) Mproton = 1.67 x 10
B=0.60T q=1.6x10"
Charge of proton.
Note % Mv? = Energy = % m*v¥/m
m*v? =g*B*r? (ifMV =qBv)

22 -
%mvz:/zq £ r—-—l = V-.

P (o0 x060%0.012) — - —— o
= 1.67x107
=3.9733x107% in electron volt

5 —— 1.6 x 1073

1 n-le :
Work Wer 3.9733x107" Jxley
1.6x107"

=2483ev = 2480cv.

9.3 B=0.1 +0.37 -0.2k (in tesla)

F = qv Bsind

1 ] K

32x105 0 0 | .
LO)- (o] 03 .02 |1 (-64000)+k (96000)
vx B I : 1= 64000L + 96000k

(vxB) =/64000% + (9600)2

11

Download more at Learnclax.com



ENATO OSEGHALE

=115,377.64
F=q(VxRB)=16x10"x115377.64
F=1.8x 10N
MV?2
94 f= Ma—qvB= =
MV?2 Viia
I=——=r=
QVB QB
1 VZevo v2x1.6x600x10-1?
=MVZ = ev,, V= =

2
V= 128653.5042m/s

VM  128653.5042x1.16x107%6

1.16 x 1026

"B Texio w06 oM
=r=0.016m
95 TI=2A . R
50" 0.08 COS 60°
% x
LxB Y wires

1(0)- |1 J K | 7(0)+ X (1.5 x 0.0069)
Lxb =0.1035k
1.5 0 0
But f =LxB=1LRsind
=2 % 0,04 D900 © 0.1025% = 0.2In
In the z direction or (k direction)
9.6b=0,12T, N = 60turn, = 0.012m,
A =m?=53x10"*M?
1=1.5A,0 =90°
Y = BINA sinf
=0.12x1.5%x60x53x 10%*:in 99
Torque T=5.72 x 10

2 x Toroue
i _—gu’ = (.88N
radius

9.7)B=42 x 10°'T, § = 57° A = 2.5m>
6 = BAcos?

8] B
042x1075x2.5 cos"'g‘}'t
f =57x1075 weh

v

12
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CHAPTER 11

From ground state the n = excited state
Ej; = —13.16ev . —13.6ev _ _00.85ev

4 16
R, = —13.6ev _ ~13.6ev _ A3.6ev

12 12
AE = E4-E; = (-0.85+13.6)ev
AE = 12.75ev
Speed of an e in the 2™ orbit

nl 2X6.6X10734

2Amr  2A%9.11x10-31x0.0529%4

Note: = 0.0529n” and M. =9.11x10"'kg
v=1.095 x 10°Mls
Calculate freq fromn=2ton=35

EZ= -13.6 e —13-6 =_3.4
2 -4

E5= -13'6 = "’13.6 ___-0.544
5 25

AE = E; — E; = 0.544 + 3.4 = 2.856ev
E=hf,  f=£&/
1

-19
v 2.856xl.6x-13(3 B e
6.651x10
From D;)_ tongt — — < — S =
- =136 _.
EZ“ T =-34
-13.6
Eoy= 228 =
0.1 0

AE =0 — (-3.4) = 3 dev
E =hf, §= %

34x1.6x10™
F= W =8.2x IOM I‘I,

F = 98.9MHz = 98.9x10°H,
P=750x 10°W
Calculate the no of photons for seconds
E=pt=750x10°x 1=75.0x 10%
E=nhf n= 2 _ 750x10°

’ h  6.654x107" x98.9x10"
n=1.14 x 10’'photons

13
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CEAPTER 13

1)  Halflife of iodine t/4 = 8 days at a certain time, N =4 x 10* nuclei

a)  Calculate the activity

As stated earlier, Activity A = AN

5= 0693

!

converting t%z to seconds
t %= 8 x 86400 = 691200s

_ 0693 _
691200

=1.00x10%s"

A=100x10°x4x10"=4.0x10° dee

: N n t
B ads
b) Using = n

7

1x 864
- =1
Sx 864 /8

note (How many iodine remained after 1day)

(hence t= 1day = 1 x 86400)

N=No (27)

N=4x10" (2" =3.7x 10" nuclei

2) No=200 N=25

Midday means 12 0 clock between 12 O clock and 3 O clock T =3 hours.

Using equation (1)
N=No () %
%

B0 4

hod
Half life T% = | hour
3) t=2hours
No = 8000 Ndied = 1000
Remaining bacteria
N = No — Ndied

14
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8000 — 1000 = 7000
Bxoy
No 2 /}4

7OOO=(_1_)/%I/2'

8000 |2
lz(lJ%Vz
8 (2
2 _log(3)
/2 tog(3)
g, = 2 _ 2
5 [iel] 019
8
logl

2
t %2 =10.38 hour
N = 5000 — population
5000 [1 il%o.zs

8000 |2

i

Take log of both-side we have - —

4) N; =N
Ndied =2/3 N,
Remaining = N, = 2/3 N,

N=1/3 N,
N = No (1/2) %‘}/2‘
T,

3]

2

s ) s )

15
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T=T% log ——f—
1og\/ )

=16.48 = 16.5 hours
Check out this narameters:

A = dacay constant { (5")
note n =no of ”‘*"?n*egratmns
No initial activity

= after decay the remaining activity

T‘/z half life of 2 substance
Undergeing radioactive decay in see

16
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