Numerical Problem

emperature co-efficient of carbon is -0.0005 at 20
he electrode at 85 °C

R0=0.125Q T;=20°C a =-0.0005

*C. What will be the resistance of]

Rt=? whenT;=85°

]

Resistance at any temperature T is given by
Ri=Ro(1+aT)

where

T=T,-T;=85-20=65°C
R,=0.125(1-0.0005x65)=0.120Q

g that has a diameterof 2 m

and resistivity of 2.63x1020m
R=? L=10m d=2mm=2x107m p=2.63x1070m

Solution|
Koracademy.com

pL
we know that R= Y

where A== nd?/ 4=3.14x 10 m’

= = 83758 N1 (Al i
R 214 r10~% ( Text book needs correction )

Pg, Prand P, .

€=12V r=0.012Q (a)V:=?wheni=100A (b)loadR=?

(c) Power of source P.=? (d) Power Pg=? le) Power 7, = ?

(a) We know that emf £ = V, +ir

Vi=€g-ir=12-(100) (0.012)=10.8V
(b) Load resistor R b P
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(c) Pe=i2(R+r)=(100)%x(0.108 +0.012 ) =1200 W
(d) Pa=i2R=(100)2x0.108= 1080 W
(e) Pr=i?r=(100)%x0.012=120 W

Problem 12.5. A 10 W resister has a value of 120 Q). What is the rated current throu oh
the resster? The Maxmum cument 4,
P=10W R=1200 i=?

e o device can Ao
From definition of power P = j 2R without bem OVLA- h eC‘JE-:

- [p_ [0 ¢ called ~ SIS
i= [2= |55 =02886A

R=500 V=100V t=1hr=3600sec (@P=? (b)E=?
vZ (100)2

(a) Power = -__55_'200‘"

(b) Energy

E=th=200x3600=0.72x105]=0.7ZMJ

i=? e=120V R=10000 r=o.omd my Com
Lsing the relation e=i(R+ KO ra C a e

2 E 120
or

e = 100:0 e =0.1199A or 120 mA

Current i = ? in the given circuit
lete; =10V g =6V

Ri=20 R=10 i=?
Solution

Applying KVL along closed loop abcda (counter clockwise)
=& =(li=i})R; =0

—10-"1-'1) R1=0 (1)
Similarly applying KvL along the closed

loop befcb (counter clockwise)

=i2Re+ €2=(iy—1;)R, =0

-isz+6—(i1—lz)R1=0
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+6-i2R;=(i1=i2)R1=0 —--seeeeeeee (2)
Adding eq (1) and (2) we get
-i2R;=-4=0
ih=-4A
putting this value in eq (1) we get

-2i1+2(-4)-10=0
solving for i; we get

h=—9A
Current flowing through R; is i; (-4 A) and current flowing through Ry is (iy-iz) = -5 A

n=010Q r,=090Q R=8Q
E:=6V Vi, =? Vi, =?

Since £ and £, oppose each other so
net emf is equal to their difference.
Resistors are all in series, so net
resistance is equal to the sum of
individual resistance.

._En _ E1—Ep
"R " - ri{+R+r;
24-6
jz——————=
0.1+8+09

Now terminal P.D of both cells can be calculated as follow;

For 1* cell: eq(1)= Koracademy-com

Vi, =&1-i rn=24-(2x0.1)=23.8Vv
For 2™ cell: eq(1) =

Vtz=£z+irz=5+(2X0.9)=7.8V

Problem 12.11 Voltmeter in circuit may be considered to be ideal.
internal resistance r=5 0, R; =100 Q, R;=

Values are £ = 15
300 Q. Calculate current in R;.

E=15V r=50 R1=1000 Rz=3000

Currentij=? through R

First we need to calculate equivalent resistance R.q as the given circuit contains more

than one resistors. Ideal voltmeter has infinite resistance, so there will be no current
through it.

Riand R; are in parallel so their net resistance will be
= L ArNANAArT r\mm‘
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;_RixRz_100x300
R “Ry+R2 100+ 300

Now this R/ is in series with r in the circuit.

So we further simplify the circuit to find total resistance. So
Rq=R/+r=75+5=800

|
Now from Ohm'’s law

i=0.1875 A

Now this current “i ” will pass through both r and
R /. Potential drop across R/ is the terminal
potential difference V, and is given by

Vi=iR/=0.1875x 75
Vi=14.06 V

Now current through R, will be

. _ Vi _140625
't Ry 100

BLETUN cextsook needs correction
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