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Chapter 2

Conducting Materials

R code Exa 2.1 Calculate the resistance

# Page No : 21
1 = 300.0

a = 256%(107-6)
di5 = 2.7

R15 = di15%(1l/a)
print (R15)

k0 = 0.004

t = 15;

T = 50

k15 = k0/(1+(kO0*t))
R50 = R15*(1+k15*(T-t))
print (R50)

# The answer provided in the textbook is wrong.

R code Exa 2.2 Calculate the resistance
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R20 = 400
kO = 0.0038
t = 20

T = 80

k1 = k0/(1+(k0*t))
R80 = R20* (1+k1*(T-t))
print (R80)

R code Exa 2.3 What will be the temprature

# Page no : 22

t = 15

R15 = 250

RT = 300.0

k0 = 0.0038

k1 = k0/(1+(k0*t))

T = (((RT/R15)-1)/kl)+t
print (T)

R code Exa 2.4 Calculate length of a heater element

# Page NO : 22

d = 0.4%x(10"-3)
a = pi*(d-2)/4
pl = 100%(10°-8)
R = 40

11 = Rx*a/pl
print (11)

d = 0.4%x(10"-3)
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a 12.6%(107-8)

p2 = 1.72%(10°-8)
R = 40

12 = Rx*a/p2

print (12)

# The answer may slightly vary due to rounding
values .

off

R code Exa 2.5 Find the resistance

# Page No : 23

RO = 80

t = 40

kO = 0.0043

R40 = RO*(1+(kO*t))

print (R40)

R code Exa 2.6 Find the temprature

# Page Number : 23

R80 50

R28 = 40

t = 28

T = 80

k28 = ((R80/R28)-1)/(T-t)
print (k28)

kO = k28/(1-k28x*t)

print (k0)
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R code Exa 2.7 Calculate the resistance

# Page Number : 24

1 = 1000

d = 0.09/100

p = 1.724%(10~-8)
a = pix(d~2)/4

R = pxl/a

print (R)

# The answer may slightly wvary due to rounding off

values .

R code Exa 2.8 Calculate the resistance

# Page Number : 24

R20 = 50
T = 60
t = 20

k0 = 0.00427

RO = R20/ (1+(k0O*t))
print (RO)

R60 = RO* (1+(kO0*T))
print (R60)

R code Exa 2.9 Find the resistivity

10
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# Page Number : 24

k20 = 1/254.5

p0 = 1.6%x(10°-6)

t = 20

T = 50

k0 = k20/(1-(t*xk20))
p50 = pO* (1+(T*k0))
k50 = 1/(T+(1/k0))
print (k0)

print (p50)

R code Exa 2.10 Determine the Temprature

# Page Number : 25

R15 = 50
RT = 58
t = 15

k0O = 0.00425
RO = R15/(1+(k0*t))
T = ((RT/RO)-1)/k0

© 00 J O U i W N
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print (RO)
print (T)

# The answer may slightly vary due to rounding off

values .

R code Exa 2.11 Determine the Temprature

# Page Number

R25 = 50

25
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R70 = 57.2
t = 25
T =70

k0O = (R70-R25)/((R25*T)-(R70%*t))

print (k0 )

R code Exa 2.12 Find its percentage conductivity

# Page Number : 26

RO = 15.5

t = 16

kO = 0.00428

R16 = RO*(1+(k0*t))
G = (RO/R16) %100
print (R16)

print (G)

R code Exa 2.13 Find its temprature

# Page Number : 26

RT = 144
R20 = 10
t = 20

k20 = 5% (10"-3)
T = (((RT/R20)-1)/k20)+t
print (T)

R code Exa 2.14 Find the mean temprature

12
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# Page Number : 27

V15 = 250

Vt = 250

I15 = 5

It = 4

T = 15

R15 = V15/1I15
print (R15)

Rt = Vt/It
print (Rt)

kO = 0.0038

RO = R15/(1+(kO0*T))
print (RO)

t = ((Rt/R0)-1)/kO0
print (t)

R code Exa 2.15 Calculate the resistance

# Page Number : 28

n = 100

c = 12

Lm = 300

a = 1.5%0.2

s = 1.72*x(107-6)
p =4

t = 20

T = 75

kO = 0.00427

L = n*c*Lm

Ls = L/p

sO = s*x(1-(kO0*t))
print (s0)

RT = (sO0x*Ls)/a

13
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print (RT)

R code Exa 2.16 Estimate its resistance

# Page Number : 28

a = 15

1 = 100000

p0 = 7.6%(10°-6)

k0O = 0.005

t = 50

p50 = pOx(1+(t*k0))
R50 = p50%(1l/a)

print (R50)

R code Exa 2.17 Estimate the fusing

# Page Number : 29

I2 = 27.5

d = 1/2

I1 = I2%(d"(3/2))
print (I1)

R code Exa 2.18 Compare the diameter
# Page Number : 30

sAl
sCu

2.85%(107-6)
1.7%(107-6)

14
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ghl = 2.71

gCu = 8.89

cAl = 5000

cCu = 10000

Kd = sqrt(sAl/sCu)
print (Kd)

Km = (Kd~2)=*(gAl/gCu)
print (Km)

Kc = Km*(cAl/cCu)
print (Kc)

R code Exa 2.19 Find the resistance

# Page Number : 33

R1 = 18.6

Kl =5

Ka = 3

R2 = R1x*K1l/Ka
print (R2)

R code Exa 2.20 Determine the heat efficiency

# Page Number : 57

m =1

S = 4200

T2 = 100

T1 = 15

H = m*xS*(T2-T1)
print (H)

W = 500

t = 15%60

15
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Hd = Wxt
print (Hd)
He = (H/Hd4)=*100
print (He)

R code Exa 2.21 What is the time taken

# Page Number

m = 3.6

S = 4200

T2 = 95

T1 = 15

H = m*xS*(T2-T1)
print (H)

e = 0.84

Ei = H/e
print (Ei)

W = 1000

t = (Ei/W)/60
print (t)

# The answer may slightly vary due to rounding off

values .

58

16
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Chapter 4

Insulating Materials

R code Exa 4.1 Find the capacity of each condenser

# Page Number : 110

library (polynom)

p = polynomial (c(0.0048, -0.16, 1))
cl = solve(p) [1]

print (cl)

c2 = 0.16-c1

print (c2)

R code Exa 4.2 Calculate the capacitance

# Page Number : 110
n = 9;

Ko = 8.854%x107-12;

K = 5;

A = 12%x10"-4;

d = 2%x10"-4;

C = (n-1)*Ko*xK*A/d
print (C);

17



10

N OO WD

© 00 N O U i W N

—_ =
—= O

# The answer provided in the textbook

1s

wrong .

R code Exa 4.3 Find the heat produced

# Page Number : 110

C = 10"-6

vV = 10000

E = 1/2%xC*V~2
H=E/4.2
print (H)

R code Exa 4.4 Calculate the dielectric constant

# Page Number : 111

0.02;

0.001;
4.5%x10°-10;

Ko = 8.854%x10°-12;

Q Qa =
Il

K = (Cxd)/(Ko*A)
V = 15000;

Q = CxV

D = Q/A

print (D)

R code Exa 4.5 Find K2

# Page Number : 111

18
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d = 0.003;

K1 = 6;

Ko = 8.854%107-12;

di = 0.003;

d2 = 0.005;

K2 = (d2#K1)/(3*d-d1)
print (K2)

R code Exa 4.6 Determine the force

# Page Number : 113
ql = 1;
q2 =
Eo =
Er =
d =1
pi = 3.14;

F = (q1%q2)/ (4*pi*Eo*Er*d~2)
print (F)

.854%10"-12;

)

e

# The answer may slightly wvary
values .

due to

rounding off

R code Exa 4.7 Find the charge on each

# Page Number : 114

pi = 3.14;

d = 0.2;

K = 9%1079;

F = 9.81%10"-1;

19
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Chapter 5

Dielectric Materials

R code Exa 5.1 Calculate its charge and capacity

# Page Number : 193

t = 0.25

I = 0.22

vV = 220

Q = Ixt

C =Q/V

Cl1 = Cx(1076)
print (Q)
print (C)
print (C1)

R code Exa 5.2 Calculate the charge on each plate
# Page Number : 193

C
V

0.0002% (10" -6)
20000

21
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t = 2

Q = CxV

g = (V/t)=*(1/1000)
print (Q)

print (g)

R code Exa 5.3 Find the energy stored
# Page Number : 194
C = 0.0056%x(10"-6)

vV = 500

q = CxV

E = (1/2)*(CxVx*V)
print (q)

print (E)

K = 2.5

ql = q

Cl = Kx*C

El = (q1°2)/(2%C1)
print (E1)

R code Exa 5.4 Calculate the dielectric constant
# Page Number : 194
A = 0.02

d = 0.001

C = 4.5%x(10"-10)

vV = 15000

KO = 8.854%*(10"°-12)
K = (Cxd)/(KO*A)

qg = CxV

22



10
11
12

D = q/A
print (K)
print (D)

R code Exa 5.5 Calculate the capacitance

# Page Number : 195

A = 0.2

t = 2.5%x(107-5)

KO = 8.854%(10°-12)

K =5

C = (KxKO*xA*x(10°6))/t

print (C)

23
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Chapter 6

Magnetic Materials

R code Exa 6.1 Determine the current required

# Page Number : 212
f =0.01

1 =1

N = 1000

Ur = 1000

Uo = 4*pi*x(10~-7)

a = 0.001

I = (£%1)/(N*Uo*Ur=a)
print (I)

R code Exa 6.2 Find the relative permeability

##

-]

Page Number : 212

1.2%(107-3)
= 1.4
500

24



© 00 N O

10

© 00 N O U i W N

[ S e S e S = S SO Sy Y
S U W NN = O

D UL W N =

Uo = 4*pi*(10°-7)

a = 0.0012

I =2

Ur = (fx1)/(N*xI*Uo*a)
print (Ur)

R code Exa 6.3 Determine the flux Density

# Page Number : 213

1 =0.4

N = 200

Uo = 4*pi*x(10~-7)
a = 5x(107-4)

I = 6.4

f = 0.8x(10"-3)
fd = f/a

fi = I*N/1

Ur = (f%1)/(N*xIxUox*a)
print (£d)

print (£i)

print (Ur)

# The answer provided in the textbook is wrong.

R code Exa 6.4 Calculate the energy lost

# Page Number : 214

H1 = 250

V = 1/150
N = 50

E = H1*VxN

25
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Eh = (Ex3600) /1000

print (Eh)

R code Exa 6.5 Determine the core loss

# Page Number
P =4

N = 1600

f = PxN/120

V = 5400

d = 7.5

m = (Vxd)/1000
L =1.76

Cl = Lx*m
print (f)
print (Cl)

214

R code Exa 6.6 Determine the core loss

# Page Number
v = 76300

P =28

N = 375

f = PxN/120
Bmax = 12000
n = 0.002

d =7.8

1 =1.7

H1l =

Al = v*xd*x1/1000
Tl = H1+Al

214

nxvxf*x(Bmax~1.6)*(10"-7)

26
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print (T1)

R code Exa 6.7 Find the loss of energy

# Page Number : 215

m = 12000

d = 7.5

H1 = 3000

N = 50

v = m/d

E = vxH1x*xN

Eh = E/(10710)
print (Eh)

R code Exa 6.8 Separate the loss

# Page Number : 215

m =
T1
f1
T2
f2
c2
cl
k =
H50
E50

1

C

0
20
50
35
75
(T2-(T1*x£f2/£1))/(f272-f1%£2)
(T1-c2xf1°2)/f1
1/c2
Tixk/101
T1-H50

print (H50)
print (E50)

27
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Chapter 15

Miscellaneous Solved
Numerical Problems

R code Exa 15.1 Calculate the Consumer voltage

# Page Number

R = 0.2

I = 200

t = 100

V = 240

c = 0.8
Vi = IxR
Ve = V-V1
P = IxIx*R
E = P*xt/1000
C = Exc
print (Vc)
print (C)

392

R code Exa 15.2 Find the resistance

28
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# Page Number

Vi = 220

Vo = 200

I = 40

Pi = VixI

Po = VoxI

L = Pi-Po

R = L/(1I72)

t = 10

N = (Poxt)/1000
Nw = (L*t)/1000
print (R)

print (N)

print (Nw)

393

R code Exa 15.3 Calculate the current drawn

# Page Number

M = 250000
h = 50

g = 9.81

WD = Mxhxg
P = WD/3600
V = 500

Ep = 0.8

Em = 0.9

E = EmxEp

I = P/(V*E)
print (I)

393

R code Exa 15.4 Calculate the torque

29
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# Page Number : 394

P
N =
a
b

Tkgm
TNwm

10

600

75

735.5

= (P*a*60)/(2*xpix*N)
= (P*b*60)/(2*pi*N)

print (Tkgm)
print (TNwm)

R code Exa 15.5 Calculate the mass of oil

# Page Number : 395

P = 25

] 12500

e = 0.35

P1 = P/e

P2 = P1%x860
m = P2/s

w = 1000

Eg = (P*xw)/m
print (m)
print (Eg)

R code Exa 15.10 Determine the resistance

# Page Number : 398

rho

1.7%(10"-6)

o ol

.005

30
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0.08

D-(2*t)
pi*(D"2-d"2) /4
rhox1l/a

1 = R/(107-4)
print (R1)

D
d
a
R
R

R code Exa 15.11 Determine the conductivity
# Page Number : 399

rho = 1.7%x(10°-8)

K = 1/rho

a = 0.125%(10"°-4)
1 = 2000

G = K*xa/l

print (K)

print (G)

R code Exa 15.12 Determine the resistivity

# Page Number : 399

V. = 0.05
1 = 300
R = 0.0306

rho = R*xV/(1°2)
print (rho)

R code Exa 15.13 Calculate the value

31
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# Page Number : 400

rho = 0.67*(107-6)

m = 39.4
m2 = 1525
rhoc = rho*m/m?2

rhol = rhoc/(10°-6)
print (rhoc)
print (rhol)

R code Exa 15.14 What is the resistance of new wire

# Page Number : 400

R1 0.12
d1 15
d2 = 0.4xd1

al = pi*(d1-2)/4

a2 = pix(d272)/4

R2 = R1x((al/a2)"2)
print (R2)

R code Exa 15.15 what will be the resistance

# Page Number : 401

lab = 10

Aab = 1/2

RHOab = 1/2

Ra = 2

Rb = (Ra*Aab)/(lab*RHOab)
print (Rb)

32
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R code Exa 15.16 what will be the resistance

# Page Number : 402
RHOo = 10.3*(10°-6)

d = 0.0074
a = pix(d~2)/4
Ro = 4

1 = Rox*a/RHOo

alphao = 0.0038

t = 100

R100 = Rox*(1+(alphaox*t))
print (1)

print (R100)

# The answer provided in the textbook

is wrong.

R code Exa 15.17 What is the resistance

# Page Number : 403

Ra =1

lab = 20

Aab = 1/3

Rb = Ra*(Aab/lab)
print (Rb)

R code Exa 15.19 Obtain the potential Difference

# Page Number : 405

33
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I1 = 2/(2+3)
Vbe = 3xI1

I2 = 4/(5+3)
Vatf = 3xI2

V = Vbe+4-Vaf
print (V)

R code Exa 15.20 Find the current

# Page Number : 405

a = matrix(c(1,-1,25,15), nrow=2, byrow=TRUE)
b = ¢c(20,1950)

I = solve(a,b) [2]

print (I)

R code Exa 15.21 Determine the herstesis power

# Page Number : 407

A = 30

sl = 0.4

s2 = 400

V =1.2%(10"-3)
f = 50

H = Axslx*s2

Hp = H*V*f
print (Hp)

R code Exa 15.22 Find the loss of energy

34
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# Page Number : 407

= 7500

= 12

= w/d

= 25

= 3600x*f
= 300

= AxVx*N
print (E)

M =2 << 8 Q
|

R code Exa 15.23 Find the inductance

# Page Number : 407

1 =0.5

d = 0.1

N = 1500

a = pix(d~2)/4
Ur =1

Uo = 4%pi*(10°-7)

I =8

((N"2) xa*Uox*Ur) /1
(1/2)*L*(I1"2)
print (L)

print (E)

m =
o

# The answer may slightly wvary due to rounding off

values .

R code Exa 15.24 Calculate the flux passing

# Page Number : 408
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N = 600

I =2

1 =20.6

H = N*xI/1

Ur =1

Uo = 4*pi*(10°-7)
d = 0.025

a = pix(d~2)/4
phi = Uox*UrxHx*a
print (H)

print (phi)

R code Exa 15.25 Calculate the ampere turns
# Page Number : 408

Ur = 1

B = 1.257

Uo = 4*pi*(10°-7)
H = B/ (Uo*Ur)

1 = 0.004
AT = Hx1
print (AT)

# The answer may slightly vary due to rounding off
values .

R code Exa 15.26 What is the flux through it
# Page Number : 409
D = 0.3

36



© 00 N O U

10
11
12

© 00 J O U i W N

DO = = = e e e e e
O © 00 O Ui WO N = O

1 = pix*D

N = 400

a = 0.0012

Ur = 1000

Uo = 4*pi*x(10~-7)

I =2

phi = (N*I)/(1/(Uo*Urx*a))
phil = phi/(10°-3)

print (phil)

R code Exa 15.27 Calculate the magnetising current

# Page Number

a = 0.01

Uo = 4% (pi)*(107-7)
1f = 1.25

Ur = 400

N = 175

phig = 0.8%(10~-3)
Bg = phig/a

Hg = Bg/Uo

Lg = 0.004

ATg = HgxLg

phii = phig#1f

Bi = phii/a

Hi = Bi/(Uo*Ur)

Li = 1.5

ATi = HixLi

AT = ATi+ATg

I = ATg/N

print (I)

409
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R code Exa 15.28 Calculate its charge and capacity

# Page Number : 411
SI = 0.2

t = 0.2

Q = SIxt

vV = 220

C =Q/V

Cl = Cx(1076)

print (Q)

print (C1)

R code Exa 15.29 Find the heat produced
# Page Number : 411
C = 2%x(107-6)

' 10000

E = (1/2)*C*x(V~2)
H=E/4.2

print (H)

R code Exa 15.30 Calculate the dielectric constant
# Page Number : 411
V = 156%(1073)

A = 0.02

d = 0.001

C = 4.5%x(10"-10)

Ko = 8.854*(10"-12)
K = (Cxd)/(Kox*A)
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q
D

C*xV
q/A

print (q)
print (D)

R code Exa 15.31 Calculate the resistance

# Page Number : 412
m = 0.6

S = 4200

T1 = 100

T2 = 10

t = 5%60

vV = 230

H = m*S*(T1-T2)

e = 0.78

Ei = H/e

Eil = Ei/(100%3600)
W = Ei/t

R = (VxV)/W

print (R)

R code Exa 15.32 How long will it take

# Page Number : 413

mil
m2
S1
S2
T1
T2

= 120

= 20
=1

= 0.095
= 10

= 60
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H = (m1*S1%x(T2-T1))+(m2xS2*(T2-T1))
H1 = H%*x4200

e = 0.8

E = Hil/e

E1l = E/(1000%3600)

r = 3

t El/r

print (t)

R code Exa 15.33 Determine the frequency of supply

# Page Number : 414

rho = 5% (10°-5)
U =1
d = 0.15

f = (rho*x(1079))/(Uxd*d*4*(pi~2))
f1 = £/1000
print (£1)

R code Exa 15.34 Determine the power required
# Page Number : 414

v = 50%x20%2

Mw = 0.56

m = Mwx*xv/1000
S = 0.35

t = 15/60

f = 30%x(1076)
t2 = 150

tl1 = 30

H = m*S*x(t2-t1)
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Hw = H%x1000/860

P = Hw/t

e = 0.5

Pi = P/e

Ko = 8.854*%(10°-12)
K =5

A = 0.5%x0.2

i = 0.02

C = KoxK*A/i

Xc = 1/ (2*pixf*C)
cosx = 0.05

tanx = 19.97

R = Xc*xtanx

V = sqrt (Pix*R)

Ic = V/Xc

print (Pi)

print (V)

print (Ic)

R code Exa 15.35 Estimate the efficiency

# Page Number : 416

m = 2

tl = 15

t2 = 660

S = 0.212

L = 78.8

H = (m*S*x(t2-t1))+(mx*L)
i =25

E = i*x(1000%10*60)
E1l = E/4180

e = H*100/E1

print (e)
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# The answer may slightly vary due to rounding off
values .

R code Exa 15.36 Find the cost of using the motor
# Page Number : 417

= b5x735.5
= 0.85

= 2

= 0/e

= 4

= Ixt/1000
= cx*E
print (C)

QmdtHO 0 O
|

# The answer may slightly vary due to rounding off
values .

R code Exa 15.37 How many electrons pass through
# Page Number : 417

= 2.5%(10°-3)

= 30%(10°-3)

= Ix*t

= 1.602%(107-19)
= Q/e

print (N)

=2 0 O c H
|
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R code Exa 15.38 Find the resistance

# Page Number : 417

1 =
a =
rho
R =
11
al
R1
prin
prin

.5*%(107-2)*0.05*x (10" -2)
1.724% (10" -8)
rhox*1/a
0.05%(10"-2)
2.5% (107 -2) %1
rho*1l1/al
t (R)
t (R1)

N =

R code Exa 15.39 Calculate the resistance

# Page Number : 418

= N
o

[

St Qo0 mMmo D@D <<®n o o+ B
(BN

o)

prin
prin

N
= ©
o

1
200
m*s* (t2-t1)
H*4200
0.85
Hi/e
E/ (1000%3600)
35
cxE1l
10/60
E1%x1000/¢t

= VxV/W

t (R)
t (C)
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# The answer may slightly vary due to rounding off

v

alues .

R code Exa 15.40 Calculate the value of exciting current

# Page Number : 418

phi = 70000/ (10°8)
d = 0.03

a = pixd*xd/4

B = phi/a

Lg = 0.002

Ls = (pi*0.2)-Lg
Uo = 4*pi*x(10~-7)
Ur = 800

Hg = B/Uo

Hs = B/ (Uo*Ur)

AT = (HgxLg)+(Hs*Ls)
N = 500

I = AT/N

print (I)
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