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Fig.  2.16.  If  they  are  connected  in  series,  determine  the  maximum  possible
resistance  of  the  combination.

Solution
(a)  The  first  band  is  red  so  the  first  digit  is  2;  the  second  band  is  red  so  the
  second  digit  is  2;  the  third  band  is  brown  so  there  is  one  zero.  There  is  no

fourth  band  so  that  the  tolerance  is  20  per  cent.  The  nominal  value  of  this 
resistor  is  therefore  220  Q  and  its  tolerance  is  20  per  cent  so  that  its 
resistance  should  lie  between  220  -  44  =  176  Cl  and  220  +  44  =  264  SI  .

(b)  The  first  band  is  orange  so  the  first  digit  is  3;  the  second  band  is  white  so
  the  second  digit  is  9;  the  third  band  is  red  so  there  are  two  noughts;  the

fourth  band  (silver)  means  that  the  tolerance  is  10  per  cent.  The  nominal
value  of  this  resistor  is  therefore  3900  O  (3.9  kfl)  and  its  value  lies
between  3510  IT  (  —10  per  cent)  and  4290  SI  (  +10  per  cent).

(c)  The  bands  on  this  resistor  represent  5  (first  digit),  6  (second  digit)  and  red
  (two  zeros)  so  its  nominal  value  is  5600  SI  (5.6  kfl).  The  fourth  band  (gold)

means  that  its  tolerance  is  ±5  per  cent  and  so  its  value  must  be  within  the
range  5320  SI  (5.32  kfl)  to  5880  SI  (5.88  kO).

If  these  resistors  were  to  be  connected  in  series  the  equivalent  resistance  of  the
combination  would  lie  between  9006  fl  (9.006  kfl)  and  10  434  SI  (10.434  kfl).

Non-linear  resistors
A  resistor  which  does  not  obey  Ohm’s  law,  that  is  one  for  which  the  graph  of
voltage  across  it  to  a  base  of  current  through  it  is  not  a  straight  line,  is  said  to  be
non-linear.  Most  resistors  are  non-linear  to  a  certain  degree  because  as  we  have
seen  the  resistance  tends  to  vary  with  temperature  which  itself  varies  with
current.  So  the  term  non-linear  is  reserved  for  those  cases  where  the  variation
of  resistance  with  current  is  appreciable.  For  example,  a  filament  light  bulb  has
a  resistance  which  is  very  much  lower  when  cold  than  when  at  normal  operating 
temperature.

Capacitance
If  we  take  two  uncharged  conductors  of  any  shape  whatever  and  move  Q 
coulombs  of  charge  from  one  to  the  other  an  electric  potential  difference  will  be
set  up  between  them  (say  V  volts).  It  is  found  that  this  potential  difference  is 
proportional  to  the  charge  moved,  so  we  can  write  V  «  Q  or  Q  «  V  .  Introducing 
a  constant  we  have

Q  =  CV  (2.18)
































