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1. Electricity – Introduction  J À ô G ü   P ô - v ô h ü  
Electricity is the name given to the electrical phenomena, which is all around us. It’s hard 
to imagine modern life without electricity. 
 
JÀôG-TïÅ-qºÛ-f-Çoh-mÛ-JÀôG-n¤-zŸG-mÛÛ-¼P-¼ïºÛ-Zï-ºDô¼-hÝ-GŸÛ-M-VïzºÛ-VôÅ-ŸÛG-»Ûmü JÀôG-¤ïh-qºÛ-hïP-
¼zÅ-ˆÛ-¤ÛºÛ-º±ô-z-Bï¾-h;º-zºÛ-P-±ôºÛ-zÅ¤-»Þ¾-¾Å-ºhÅ-q-ŸÛG-»Ûmü 
 
From lighting a lamp, electrical outlets where you can plug in all sorts of electrical appli-
cances, most portable devices which contains batteries, to what holds atoms together as 
molecules  and to the impulses that travel along your nerves – electricity is everywhere.  
 
Å-zŸÝºÛ-JÀôG-hP-JÀôG-xÛ¼-fôm-ÇKô-¾-JÀôG-GÛ-ºyâ¾-VÅ-¼ÛGÅ-zÇK¼-‚ïhü JÀôG-µμÅ-»ôh-qºÛ-ºEï¼-zhï-ÁôÅ-
ˆÛ-»ô-‚ïh-n¤Å-hP-lÝ¾-ym-¤P-qô-¿Ëm-hÝ-zÇkÝÅ-bï-ºhÝÅ-µμÅ-Oæz-q-mÅ-Åï¤Å-G»ô-ºGÝ¾-n¤Å-ºIâ¾-
zŸÝh-‚Å-bï-hzP-¯-¾-º‚ô¼-zŸÛm-JÀôG-mÛ-xôGÅ-f¤Å-Th-hÝ-»ôh-q-ŸÛG-¼ïhü 
 
 
Other examples: ______________________________________________________________ 
 
 
 
 

The control of electricity is evident in many technological devices. In this technological age 
it is important to understand the basics of electricity and how these basic ideas can be 
used to sustain and enhance our current comfort, safety, and prosperity. 
 
z¸ô-¼ÛG-qºÛ-»ô-‚ïh-¤P-qôºÛ-mP-¾-JÀôG-GÛ-ÇePÅ-º²Ûm-»ôh-q-¤Pôm-GÅ¾-hôh-qô-¼ïhü 
z¸ô-¼ÛG-qºÛ-hÝÅ-¼zÅ-ºhÛ¼-JÀôG-GÛ-GŸÛ-¯ºÛ-GmÅ-±ß¾-n¤Å-ÁïÅ-hGôÅ-q-G¾-Vï-Çeï-ºhÛ-ºiºÛ-GŸÛ-¯ºÛ-
zÅ¤-„Àô-n¤Å-WÛ-¿e¼-zïh-uôh-GbôP-hGôÅ-¤Ûm-HÛ-fôG-mÅ-GmÅ-Ç+zÅ-¼P-¼ïºÛ-ÇezÅ-zhï-hP.ü zdm-Vü 
hï-zŸÛm-»¼-MÅ-GôP-ºwï¾-ÅôGÅ-¤Û-Z¤Å-Mãm-BôP-‚ïh-hGôÅü 
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2. Electrical Force  J À ô G -G Û - m ÝÅ - Á ÝGÅ ü  
 
Experiment 1:  Comb clean, dry hair vigorously with a plastic comb and hold it against a 

small piece of paper. 
 
zdG-hrh-hP-qôü ºHÛG-GÛ-z¸ôÅ-qºÛ-MãG-Áh-ˆÛÅ-ÁÝGÅ-iG-Vïm-qôÅ-C-Áh-q-hP-hï-ÁôG-ŸÛz-ˆÛ-Zï-

ºI¤-hÝ-º²Ûmü 
 
Observation:  The hair sticks out and is attracted to the comb. Small pieces of paper 

also stick to the hair and comb. 
 
ŸÛz-dôGÅü C-ºhôm--bï-MãG-Áh-¾-ºW¼-z-zŸÛm-ÁôG-ŸÛz-ˆP-ºHÛG-GÛ-z¸ôÅ-qºÛ-MãG-Áh-¾-

ºW¼-ˆÛ-»ôhü 
 
Explanation:  When we comb our hair vigorously the force of friction between the 

hair and the comb causes electrons to be transferred from the mole-
cules of the hair to the plastic comb. The comb becomes negatively 
charged. The hair becomes positively charged. The individual hairs 
push each other apart or repel each other. The charged hair and comb 
attract small pieces of paper. 

 
 
 

     
 

 
 
ºIï¾-zÁhü P-±ôÅ-C-¾-ÁÝGÅ-iGÅ-Vïm-qôÅ-MãG-Áh-MG-Ç+zÅ-C-hP-MãG-Áh-hz¼-HÛl¼-ÅÞh-

mÝÅ-q-hï-¾-zdïm-mÅ-CºÛ-ºhÝÅ-µμÅ-ˆÛ-¤ô-lÝ¾-n¤Å-ºHÛG-GÛ-z¸ôÅ-qºÛ-MãG-Áh-¾-
ºwô-zNå¼-‚ïh-ˆÛÅ-»ôhü MãG-Áh-hï-¤ô-dGÅ-JÀôG-DÞ¼-hP-C-hï-wô-dGÅ-JÀôG-DÞ¼-
¾-ºHã¼ü C-n¤Å-wm-±ßm-ºwÞ¾-z-hP-hô¼-z-‚ïh-ˆÛ-»ôhü JÀôG-DÞ¼-¿km-qºÛ-C-
hP-MãG-Áh-ˆÛ-ÁôG-ŸÛz-n¤Å-ºfïm-HÛÅ-»ôhü 
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Experiment 2:   Rub a plastic rod on your cloths and hold it towards a metallic sphere, 
without actually touching the sphere. 

 
zdG-hrh-GZÛÅ-qü  ºHÛG-HÛ-¿UãG-¤-ŸÛG-Eôh-ˆÛ-Hôm-GôÅ-¾-ºh¼-z-hP-hï-¿UGÅ-ˆÛ-z¸ôÅ-qºÛ-¹ô¤-

G¸ÞGÅ-ŸÛG-¾-¤-ºW¼-z¼-Zï-ºI¤-hÝ-º²Ûmü 
 
 
Observation:  ________________________________________________________ 
ŸÛz-dôGÅü    

______________________________________________________________ 
 
 

______________________________________________________________ 
 
 

______________________________________________________________ 
 
 
Explanation:  ________________________________________________________ 
ºIï¾-zÁhü  

______________________________________________________________ 
 
______________________________________________________________ 

 
 

______________________________________________________________ 
 
 
 
 
Experiment 3:  Rub two balloons on your cloths. 
zdG-hrh-GÅÞ¤-qü  ÇKP-wÞG-GZÛÅ-Eôh-ˆÛ-Hôm-GôÅ-¾-ºh¼ü 
 
 
Observation:  ________________________________________________________ 
ŸÛz-dôGÅü    

______________________________________________________________ 
 
 

______________________________________________________________ 
 
 

______________________________________________________________ 
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Explanation:  ________________________________________________________ 
ºIï¾-zÁhü  

______________________________________________________________ 
 
 

______________________________________________________________ 
 
 

______________________________________________________________ 
 
 
 
 
Experiment 4:  Briskly rub a comb on a woollen garment and bring it near a small but 

smooth stream of running water. 
 
zdG-hrh-zŸÛ-qü  z¾-GôÅ-ŸÛG-¾-MãG-Áh-¥ã¼-qô-ºh¼-z-hP-hï-ºzz-Vß-VßP-ŸÛP-ºW¤-qô-ŸÛG-GÛ-Zï-

ºI¤-hÝ-ºEï¼ü 
 
Observation:  ________________________________________________________ 
ŸÛz-dôGÅü    

______________________________________________________________ 
 
 

______________________________________________________________ 
 
 

______________________________________________________________ 
 
 
Explanation:  ________________________________________________________ 
ºIï¾-zÁhü  

______________________________________________________________ 
 
 

______________________________________________________________ 
 
 

______________________________________________________________ 
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Summary – Electrical Force:  Ç ‰ Û P - zÇ k ÝÅ ü J À ô G -G Û - m ÝÅ - Á ÝGÅ ü 
 
1. The forces between charges are called electrostatic forces. 
 
2. There are two types of electric charge, positive and negative. 
 
3. Like charges repel. Unlike charges attract. 
 
 
 
 
 
 
 
 
 
 
 
1 JÀôG-DÞ¼-hz¼-¾-mÝÅ-ÁÝGÅ-»ôh-q-hï-¾-Åô¼-GmÅ-JÀôG-Mãm-mÝÅ-ÁÝGÅ-¸ï¼ü 
 
2 JÀôG-DÞ¼-¾-¼ÛGÅ-GZÛÅ-»ôhü (+)wô-JÀôG-hP-¤ô-JÀôG-(-) 
 
3 JÀôG-DÞ¼-¤±ßPÅ-q-n¤Å-¾-ºwÞ¾-ÁÝGÅ-hP-¤Û-¤±ßPÅ-q-n¤Å-¾-ºfïm-ÁÝGÅ-»ôhü 
 
 
 

- - +  - 
 

 + + + 
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3. Electric Charges  J À ô G - D Þ ¼ ü  
The positive and negative particles in matter are carriers of electric charge. Charge is the 
fundamental quantity found in all electrical phenomena. The positively charged particles in 
ordinary matter are called protons, and the negatively charged particles are called elec-
trons. The attractive force between these particles causes them to lump together into in-
credibly small units – called atoms.  
Atoms also contain neutral particles called neutrons. When two atoms get close together, 
the balance of attractive and repelling forces is not perfect. Electrons fly around within the 
volume of each atom thus creating areas of exposed charge. The atoms may then attract 
each other and form a molecule. In fact, all the chemical bonding forces that hold atoms 
together to form molecules are electrical in nature.  
 
 
ºzï¤-G¸ÞGÅ-ˆÛ-y-lÝ¾-mP-GÛ-wô-JÀôG-hP-¤ô-JÀôG-±ô-mÛ-JÀôG-DÞ¼-Bï¾-ºiïm-‚ïh-¤Dm-»Ûmü JÀôG-DÞ¼-mÛ-
JÀôG-GÛ-VôÅ-»ôPÅ-µμôGÅ-mP-GmÅ-qºÛ-GŸÛ-¯ºÛ-IPÅ-ºzô¼-ŸÛG-»Ûmü uÛ¼-zbP-ºzï¤-G¸ÞGÅ-mP-»ôh-
qºÛ-wô-JÀôG-y-lÝ¾-n¤Å-¾-wô-lÝ¾-hP-¤ô-JÀôG-y-lÝ¾-n¤Å-¾-¤ô-lÝ¾-¸ï¼ü y-lÝ¾-n¤Å-ˆÛ-hz¼-¾-»ôh-qºÛ-
ºfïm-ÁÝGÅ-ˆÛÅ-Aïm-qºÛ-È-TP-y-zºÛ-±h-GŸÛ-ŸÛG-GôP-OÛ¾-‚ïhü (lÝ¾-ym) 
lÝ¾-ym-n¤Å-ˆÛ-mP-¾-z¼-lÝ¾-»ôh-q-±ô-¾-¤-mÛP-lÝ¾-¸ï¼ü lÝ¾-ym-GZÛÅ-Zï-ºI¤-hÝ-Çkïz-OÛ¾-‚ïh-±ïü 
ºwÞ¾-ÁÝGÅ-hP-ºfïm-ÁÝGÅ-ˆÛ-V-Ç‰ô¤Å-bG-bG-¤ïhü lÝ¾-ym-¼ï-¼ºÛ-ÁôP-±h-mP-PôÅ-ÅÞ-¤ô-lÝ¾-n¤Å-
ºEï¼-ŸÛP.JÀôG-DÞ¼-z=¤-qºÛ-M-Eôm-ŸÛG-z¸ô-Cæm-‚ïhü hï-mÅ-lÝ¾-ym-wm-±ßm-ºfïm-ÁÝGÅ-¾-zdïm-mÅ-
ºhÝÅ-µμÅ-Oæz-Vïh-ˆÛ-µμÅ-ºHã¼-HÛ-zTÛPÅ-ÁÝGÅ-n¤Å-¾-µμÅ-¢ô¼-HÛ-¼P-zŸÛm-»ôhü 
 
 
 

Figure 1: Model of a helium atom. The atomic nucleus is made up to 
two protons and two neutrons. The positively charged protons attract 
two negative electrons. What is the net charge of this atom? 
 
hqï-¼ÛÅ-hP-qô- »P-½ÀâP-(He )ÈÛ-¾Û-»Û¤-lÝ¾-ym-HÛ-hqï-G¸ÞGÅü lÝ¾-ym-HÛ-¿eï-
lÝ¾-hï-wô-lÝ¾-GZÛÅ-hP-¤-mÛP-lÝ¾-GZÛÅ-ˆÛ-Oæz-q-»Ûmü wô-dGÅ-»ôh-qºÛ-JÀôG-
DÞ¼-wô-JÀôG-GÛ-¤ô-JÀôG-GZÛÅ-qô-hï-ºfïm-HÛÅ-»ôhü lÝ¾-ym-ºhÛºÛ-Eôm zÇkô¤Å-
JÀôG-DÞ¼-G-±ôh-»Ûm-m¤ü 

 
 

- 
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Summary – Electric Charges:  Ç ‰ Û P - zÇ k ÝÅ ü J À ô G - D Þ ¼ ü 
 
1. Every atom is composed of a positively charged nucleus surrounded by nega-

tively charged electrons. 
 
2. The electrons of all atoms are identical. Each has the same quantity of negative 

charge and the same mass. 
 
3. Protons and neutrons compose the nucleus. Protons and neutrons have about 

the same mass. Electrons are about 2000 times lighter.  
 
4. Protons have a small positive electrical charge. Electrons have an equal but op-

posite (negative) charge. Neutrons have no charge. 
 
5. Atoms usually have as many electrons as protons – so the atom has no overall 

charge. 
 
 
 
1  lÝ¾-ym-f¤Å-Th-mÛ-wô-JÀôG-¿km-qºÛ-¿eï-lÝ¾-ŸÛG-¤ô-JÀôG-¿km-qºÛ-¤ô-lÝ¾-HÛÅ-zÇ+ô¼-z-ŸÛG-GÛÅ-Oæzü 
 
2 lÝ¾-ym-»ôPÅ-µμôGÅ-ˆÛ-¤ô-lÝ¾-n¤Å-GTÛG-¤±ßPÅ-»Ûmü hï-hG-¾-¤ô-dGÅ-JÀôG-DÞ¼-hP-¿UÛh-±h-
GTÛG-q-»ôhü 

 
3  wô-lÝ¾-hP-¤-mÛP-lÝ¾-n¤Å-ˆÛÅ-¿eï-lÝ¾-Oæzü wô-lÝ¾-hP-¤-mÛP-lÝ¾-n¤Å-¾-¿UÛh-±h-È-¾¤-ºi-qô-
»ôhü ¤ô-lÝ¾-n¤Å-¿kz-ZÛ-zM-(2000)®¤-HÛ-»P-z-»ôhü 

 
4  wô-lÝ¾-n¤Å-¾-JÀôG-GÛ-wô-dGÅ-JÀôG-DÞ¼-VßP-PÞ-ŸÛG-»ôhü ¤ô-lÝ¾-n¤Å-¾-GTÛG-¤±ßPÅ-¿kôG-xôGÅ-
JÀôG-DÞ¼-»ôhü ¤-mÛP-lÝ¾-n¤Å-¾-JÀôG-DÞ¼-mÝÅ-q-¤ïhü 

 
5  lÝ¾-ym-n¤Å-¾-¤ô-lÝ¾-WÛ-»ôh-wô-lÝ¾-»ôhü ‚Å-®P-lÝ¾-ym-n¤Å-¾-Eôm-zÇkô¤Å-JÀôG-DÞ¼-¤ïhü 
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4. Conservation of Charge  J À ô G - D Þ ¼ - Z¼ - ±GÅ ü  
Material objects are made of atoms, which mean they are composed of electrons and pro-
tons (and neutrons). In a neutral atom there are as many electrons as protons, so there is 
no net charge. The positive balances the negative exactly. 
 
hPôÅ-G¸ÞGÅ-»ôPÅ-µμôGÅ-lÝ¾-ym-HÛ-z¸ôÅ-q-Á-bG-»Ûm-q¼-zdïm-hï-±ô-wô-lÝ¾-hP-¤ô-lÝ¾-HÛ-Oæz-q-»Ûmü 
(hP-¤-mÛP-lÝ¾) 
zbP-Ç‰ô¤Å-ˆÛ-lÝ¾-ym-mP-¤ô-lÝ¾-WÛ-»ôh-wô-lÝ¾-»ôhü hï¼-zdïm-Eôm-zÇkô¤Å-JÀôG-DÞ¼-¤ïhü JÀôG-DÞ¼-wô-
mÛ-JÀôG-DÞ¼-¤ô-hP-ÇeôzÅ-V-Ç‰ô¤Å-ÅÞ-ºHã¼-z-»Ûmü 
 

If an electron is removed from an atom, then the atom is no longer neutral. It has one more 
positive charge (proton) than negative charge (electron) and is said to be positively 
charged. A charged atom is called an ion. A positive ion has a net positive charge. A neg-
ative ion, an atom with one or more extra electrons, is negatively charged. 
 
G¾-ÆÛh-¤ô-lÝ¾-ŸÛG-lÝ¾-ym-mÅ-ºfïm-±ïü hï-ºiºÛ-lÝ¾-ym-hï-zbP-Ç‰ô¤Å-lÝ¾-ym-ŸÛG-¤Ûmü hï-¾-JÀôG-
DÞ¼-¤ô-¾Å-JÀôG-DÞ¼-wô-GTÛG-¤P-hÝ-ÅôP-zÅ-hï-mÛ-wôºÛ-JÀôG-DÞ¼-¿km-q¼-ºHã¼-z-»Ûmü JÀôG-DÞ¼-¿km-qºÛ-
lÝ¾-ŸÛG-¾-HïÅ-lÝ¾-¸ï¼ü wô-»Û-HïÅ-lÝ¾-¾-wôºÛ-Eôm-zÇkô¤Å-JÀôG-DÞ¼-»ôhü ¤ô-»Û-HïÅ-lÝ¾-¾-¤ôºÛ-JÀôG-
DÞ¼-»ôhü hï-mÛ-¤ô-lÝ¾-GTÛG-G¤-hï-¾Å-¤P-z-»ôh-qºÛ-lÝ¾-ym-ŸÛG-»Ûmü 
 
Each proton has a charge + e, equal to 1.6x10–19 Coulomb. Each electron has a charge –e, 
equal to –1.6x10-19 Coulomb. Why such different particles have the same magnitude of 
charge is an unanswered question in physics. The quality of the magnitudes has been 
tested to high accuracy. 
 
wô-lÝ¾-¼ï-¾-JÀôG-DÞ¼-JÀôG-lÝ¾-(+e =  1.6×10-19)(DôºÞ-¾¤)-JÀôG-Mã¾-»ôhü ¤ô-lÝ¾-¼ï-¾-JÀôG-DÞ¼-JÀôG-
lÝ¾-(- e  = 1.6×10-19)(DôºÞ-¾¤-)JÀôG-Mã¾-»ôhü y-lÝ¾-hï-GZÛÅ-ˆÛ-JÀôG-DÞ¼-Vï-±h-ºi-¤±ßPÅ-»Ûm-
qºÛ-Mã-¤±m-h-¿e-»P-hPôÅ-D¤Å-±m-¼ÛG-mÅ-ºIï¾-zXôh-‚ïh-fÞz-¤ïhü Vï-±h-PïÅ-Gbm-hï-zdG-hrh-
mm-qô-‚Å-bï-Gbm-ºzïzÅ-‚ïh-q-ŸÛG-»Ûmü  
 
Electrons closest to the atomic nucleus, the innermost electrons, are bound very tightly to 
the oppositely charged atomic nucleus. The electrons farthest from the nucleus, the 
outermost electrons, are bound very loosely and can be easily dislodged. How much work 
is required to tear an electron away from an atom varies from one substance to another. 
 
wô-JÀôG-¿km-qºÛ-¿eï-lÝ¾-Zï-ºI¤-hÝ-»ôh-qºÛ-¤ô-lÝ¾-n¤Å-¿eï-lÝ¾-JÀôG-DÞ¼-¿kôG-xôGÅ-ÅÞ-h¤-qô¼-GmÅ-»ôhü 
wô-JÀôG-¿km-qºÛ-¿eï-lÝ¾-HÛ-fG-¼ÛP-hÝ-»ôh-qºÛ-¤ô-lÝ¾-n¤Å-¿Ëôh-qô¼-GmÅ-»ôh-¾-¼P-GÛ-Gô-Å-mÅ-¾Å-ÇÀ-
qô¼-zbôm-fÞzü lÝ¾-ym-GP-ŸÛG-mÅ-¤ô-lÝ¾-GP-ŸÛG-zbôm-Vïh-¾Å-;-G-±ôh-‚ïh-hGôÅ-¤Ûm-mÛ-hPôÅ-qô-¼P-
GÛ-Mã-µμÅ-¾-¼G-¾ÞÅ-»ôhü  
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When we charge something, no electrons are created or destroyed. Electrons are simply 
transferred from one material to another. Charge is conserved. No case of the creation or 
destruction of electric charge has ever been found. 
 

G¾-bï-P-±ôÅ-hPôÅ-qô-GP-ŸÛG-JÀôG-DÞ¼-hP-¿km-q-zNå¼-z-»Ûm-mü hïÅ-¤ô-lÝ¾-GÅ¼-Cæm-‚ïh-qº¤-¯-
¤ïh-hÝ-GbôP-z-ÅôGÅ-GP-»P-‚ïh-ˆÛ-¤ïhü ¤ô-lÝ¾-n¤Å-hPôÅ-qô-GTÛG-mÅ-GŸm-hÝ-ºwô-zNå¼-‚ïh-q-Dô-m-
»Ûmü h ï - J À ô G - D Þ ¼ - Z¼ - ±GÅ - ‚ ï h - q -» Û m ü h-¿e-z¼-hÝ-JÀôG-DÞ¼-GÅ¼-Cæm-‚ïh-qº¤-»P-m-¯-
¤ïh-GbôP-z-ÅôGÅ-ˆÛ-GmÅ-±ß¾-GTÛG-ˆP-‚ãP-¤ïhü 
  
 
 

Figure 2: Electrons are transferred from the fur to the rod. The rod 
is then negatively charged. Is the fur charged? How much com-
pared to the rod? Positively or negatively? 
 
hqï-¼ÛÅ-GZÛÅ-qü ¤ô-lÝ¾-n¤Å-z-Çtä-mÅ¿UãG-¤-¾-ºwô-zNå¼-‚ïh-ˆÛÅ-»ôhü 
hï-mÅ¿UãG-¤-hï-¤ô-dGÅ-JÀôG-DÞ¼-¾-ºHã¼ü z-Çtä-¾-JÀôG-DÞ¼-»ôh-h¤ü ¿UãG-
¤-hP-zÇkÝ¼-bï-JÀôG-DÞ¼-G-±ôh-»ôhü wô-dGÅ-Å¤-¤ô-dGÅ-GP-»Ûmü 
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5. Behaviour in different matters  M ã -µμÅ -ºi -¤ Û m - u ô h - ± ß¾ ü  
It is easy to establish an electric current in metals because one or more of the electrons in 
the outer shell of its atoms are not anchored to the nuclei of particular atoms. Instead they 
are free to wander in the material. Such materials are called good conductors. Metals are 
good conductors of electrical current for the same reason they are good heat conductors. 
Electrons in their outer atomic shell are “loose”. 
The electrons in other materials, rubber and glass for example, are tightly bound and be-
long to particular atoms. They are not free to wander about amongst the other atoms in the 
material. Consequently, it isn’t easy to make them flow. These materials are poor conduc-
tors of electric current for the same reason they are generally poor heat conductors. Such 
materials are called good insulators. 
 
¿UGÅ-¼ÛGÅ-ˆÛ-hPôÅ-qºÛ-mP-¾-JÀôG-Mãm-º²âGÅ-Cæm-‚ïh-ÇÀ-qô-»ôh-qºÛ-Mã-¤±m-mÛ-lÝ¾-ym-hï-±ôºÛ-ºDô¼-
¾¤-¤fº-¤ºÛ-mP-»ôh-qºÛ-¤ô-lÝ¾-GTÛG-G¤-GTÛG-¾Å-¤P-z-n¤Å-¿eï-lÝ¾-±ôÅ-ºWÛm-HÛ-¤ïhü hï-¾Å-¤ô-
lÝ¾-n¤Å-Mã-µμÅ-hïºÛ-xôGÅ-GP-Å¼-G»ô-ºGÝ¾-‚ïh-VôG-qºÛ-¼P-hzP-»ôhü Mã-µμÅ-hï-±ôºÛ-IÅ-¾-J À ô G -
ºE ã h - h P ô Å - q ô -»P-hG-¸ï¼ü ¿UGÅ-¼ÛGÅ-n¤Å-JÀôG-Mãm-ºEãh-fÞz-qºÛ-Eh-VôÅ-»G-qô-hP-¿km-q¼-
zdïm-hï-±ôºÛ-iôh-ˆP-ºEãh-»G-qô-fÞz-ˆÛÅ-»ôhü 
 
lÝ¾-ym-HÛ-xÛ-¿+ôGÅ-¾-GmÅ-qºÛ-¤ô-lÝ¾-n¤Å-¿Ëôh-qô-»ôhü Mã-µμÅ-¤Û-ºi-zü hqï¼-mü ºHÛG-hP-Áï¾-
ÅôGÅ-ˆÛ-¤ô-lÝ¾-n¤Å-z®m-qô¼-º²Ûm-q¼-zdïm-hï-±ôºÛ-lÝ¾-ym-‚ï-ƒG-q-ŸÛG-GÛ-DÞPÅ-GbôGÅ-»Ûmü ¤ô-
lÝ¾-hï-±ô-¼P-hzP-GÛÅ-Mã-µμÅ-ºhÛºÛ-lÝ¾-ym-GŸm-hG-¾-zBôh-¤Û-fÞzü hï-ºi-ÅôP-®P-¤fº-¤WâG-¾-¤ô-
lÝ¾-hï-±ô-MãG-q¼-h;ºü Mã-µμÅ-hï-±ô-JÀôG-Mãm-ºEãh-fÞz-qºÛ-mÝÅ-ÁÝGÅ-h¤m-q¼-zdïm-hï-±ôºÛ-iôh-ºEãh-
fÞz-qºÛ-mÝÅ-q-»P-h¤mü Mã-µμÅ-hï-±ôºÛ-IÅ-¾-J À ô G - ºE ã h - ºG ôG -qºÛ-hPôÅ-qô-¸ï¼ü 
 
 
 

 
 
Figure 3: It is easier to establish an electric current 
through hundreds of kilometres of metal wire than 
through a few centimetres of insulation material. 
 
hqï-¼ÛÅ-GZÛÅ-qü Åm-‡Û-¤Û-‡¼-D-ÁÅ-»ôh-qºÛ-JÀôG-ºEãh-ºGôG-
qºÛ-Mã-µμÅ-¾Å-;Û-¾ô-¤Û-‡¼-zM-®¤-»ôh-qºÛ-¿UGÅ-¼ÛGÅ-JÀôG-Båh-
Mãh-JÀôG-Mãm-º²âGÅ-Cæm-‚ïh-ÇÀ-z-»ôhü 
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Why are metals good conductors? 

¿ UGÅ -¼ Û GÅ - n¤Å -J À ô G - ºE ã h - h P ô Å - q ô - G -¼ ï - ‚ ï h - mÅ - ¸ ï¼ ü  

 
Metals have their special properties because of the atoms of which they are made. In a 
piece of metal, the atoms are packed together in a regular pattern – called a lattice. Some 
of the electrons can move freely in the space between the atoms. The freely-moving elec-
trons can transfer heat and electricity through a piece of metal.  
 
¿UGÅ-¼ÛGÅ-n¤Å-¾-h¤ÛGÅ-zÅ¾-Eh-VôÅ-»ôh-qºÛ-Mã-¤±m-mÛ-lÝ¾-ym-GP-GÛ-Oæz-q-¾-¼G-¾ÞÅ-»ôhü 
¿UGÅ-¼ÛGÅ-V-ÁÅ-mP-lÝ¾-ym-n¤Å-fÞ¤-zÞ-¿Ëm-TÛG-bà-Mãm-Gbm-HÛ-z;ôh-hqï¼-GmÅ-q-¾-¾ Û P - ± ô - ¸ï¼ü 
¤ô-lÝ¾-D-ÁÅ-lÝ¾-ym-hz¼-HÛ-z¼-ÇeôP-mP-¾Å-ÇÀ-qô-G»ô-G»Þ¾-‚ïh-fÞzü G»ô-G»Þ¾-¾Å-ÇÀ-qô-‚ïh-fÞz-
¤Dm-HÛ-¤ô-lÝ¾-±ôÅ-iôh-hP-JÀôG-¿UGÅ-¼ÛGÅ-V-ÁÅ-mP-¾-ºwô-ºHã¼-‚ïh-ˆÛ-»ôhü 
 

 
 
Figure 4: A model of how metals conduct heat and electricity 
hqô-¼ÛÅ-1 ¿UGÅ-¼ÛGÅ-n¤Å-ˆÛ-WÛ-¿e¼-iôh-hP-JÀôG-Eãh-ˆÛ-»ôh-¤ïhü 
 
Metallic elements have atoms, which lose some of their electrons quite easily. There are 
only a single or few atoms in the outer orbit. This is a very unstable arrangement. If the 
atom loses these electrons, it will end up with a full outer orbit. These ‘free’ electrons can 
move around in the spaces between the atoms. They are shared between the atoms in the 
piece of metal.  
 
¿UGÅ-¼ÛGÅ-D¤Å-µμÅ-mP-lÝ¾-ym-D-ÁÅ-ˆÛ-¤ô-lÝ¾-¾Å-ÇÀ-qô-hô¼-HÛ-»ôhü xÛºÛ-ºDô¼-¾¤-¾-lÝ¾-ym-
GTÛG-G¤-»P-m-D-ÁÅ-»ôhü OÛG-V-ºhÛ-mÛ-zdm-qô-»ôh-q-ŸÛG-¤Ûmü G¾-ÆÛm-lÝ¾-ym-HÛ-¤ô-lÝ¾-GP-ŸÛG-
½ÀGÅ-m-lÝ¾-ym-hïºÛ-xÛºÛ-ºDô¼-¾¤-DïPÅ-q¼-VGÅü lÝ¾-ym-hz¼-HÛ-z¼-ÇeôP-mP-¼P-hzP-Tm-HÛ-¤ô-
lÝ¾-n¤Å-¾Å-ÇÀ-qô-ºGÝ¾-Bôh-‚ïh-fÞz-ˆÛ-»ôhü ºhÛ-n¤Å-¿UGÅ-¼ÛGÅ-V-ÁÅ-ˆÛ-lÝ¾-ym-hz¼-¾-¤Z¤-
uôh-‚ïh-ˆÛ-»ôhü 
 
The electrons carry a negative charge. The metal atoms carry a positive charge, because 
they now have more protons than electrons. The positive and negative charges attract 
each other, so the whole arrangement is held closely together. 
 



Physics: Electricity  Page 13 

3.9.11  Sibylle MeretWerner  Nater 

¤ô-lÝ¾-n¤Å-¾-¤ôºÛ-JÀôG-ºDÞ¼-»ôhü ¿UGÅ-¼ÛGÅ-lÝ¾-ym-n¤Å-ˆÛ-wôºÛ-JÀôG-DÞ¼-ºEï¼-HÛ-»ôhü GP-
»Ûm-¸ï¼-m-h-¿e-¿UGÅ-¼ÛGÅ-¾-¤ô-lÝ¾-¾Å-wô-lÝ¾-¤P-z-»ôhü wô-JÀôG-hP-¤ô-JÀôG-GÛ-JÀôG-DÞ¼-wm-±ßm-
¤hÝm-¤fïm-‚ïhü ºhÛ-ºi-ÅôP-®P-OÛG-V-»ôPÅ-µμôGÅ-¿Ëm-TÛG-hÝ-h¤-qô¼-»ôhü 
 
The free electrons explain why metals are so good at conducting electricity. The elec-
trons in metals can be made to move in a particular direction. This movement is what we 
call an electric current. 
 
¤ô-lÝ¾-n¤Å-¼P-hzP-»Ûm-qºÛ-¿UGÅ-¼ÛGÅ-n¤Å-JÀôG-ºEãh-qºÛ-JÀôG-»P-hG-»Ûm-qºÛ-ºIï¾-zÁh-‚ïhü 
¿UGÅ-¼ÛGÅ-mP-¤ô-lÝ¾-n¤Å-xôGÅ-‚-ƒG-q-ŸÛG-bà-ºGÝ¾-Bôh-‚ïhü ºGÝ¾-Bôh(G»ô-ºGÝ¾)ºhÛ-¾-
JÀôG-Mãm-¸ï¼ü 
 
Most metals melt when heated. Heat is conducted through a material by the movements 
of its particles. The free electrons in a metal can easily vibrate when they get hotter, and 
bump into neighbouring electrons, making them vibrate as well. In this way heat is quickly 
passed from one end of a strip of metal to the other. 
 
¿UGÅ-¼ÛGÅ-w¾-Vï¼-iôh-ˆÛ-zŸÝü hPôÅ-µμÅ-mP-lÝ¾-ym-n¤Å-G»ô-ºGÝ¾-‚ïh-q-¾-zdïm-mÅ-iôh-ºEãh-
fÞzü ¿UGÅ-¼ÛGÅ-mP-¼P-hzP-¿km-qºÛ-¤ô-lÝ¾-hï-±ô-±-¼Þ-ºIô-hÝÅ-¾Å-ÇÀ-qôºÛ-PP-mÅ-ºh¼-ºGÝ¾-‚ïh-q-
hP-Zï-ºDô¼-hÝ-¤ô-lÝ¾-n¤Å-¾-ºh¼-ºGÝ¾-»P-z¸ôÅü hï-ºi-‚Å-bï-¿UGÅ-¼ÛGÅ-¿UGÅ-¾ïz-m¼-¤ô-Çoï-
GTÛG-mÅ-GŸm-hÝ-iôh-¥ã¼-qô-vôh-fÞzü 
 
When a piece of metal is hammered it can easily change shape as the layers of atoms 
slide over each other. This is why metals are malleable. For the same reason, many met-
als can be drawn out into thin wires. They are said to be ductile. 
 
¿UGÅ-¼ÛGÅ-V-ÁÅ-ŸÛG-fô-zÅ-lÝP-m-hïÅ-z¸ô-h‚ÛzÅ-¾¤-ÅïP-ºHã¼-z-ºIô-z-mÛ-lÝ¾-ym-¼Û¤-q-n¤Å-w¼-
±ß¼-ÁÝh-MãG-‚ïhü ‚Å-®P-¿UGÅ-¼ÛGÅ-n¤Å-Ç ‰ Û ¤ ô -¼ïh-¸ï¼ü Mã-¤±m-GôP-hÝ-GTÛG-q-zdïm-mÅ-¿UGÅ-
¼ÛGÅ-¤P-qô-ŸÛG-¿UGÅ-Båh-y-¤ô-z¸ôÅ-fÞzü hï-±ô-¾-Ç o -¼ Û P - q ô - ¸ï¼ü(¿UGÅ-¼ÛGÅ-Eh-VôÅü) 
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6. Electric Current and Flow of Water       
6 JÀôG-Mãm-hP-Vß-MãG-qü 
In the picture, water flows from the upper reservoir of higher pressure to the reservoir of 
lower pressure. It will only flow as long as a difference in water level exists. The water con-
tinues to flow because a difference in pressure is maintained with a pump. 
  
Çoôm-ÁÝGÅ-±h-¤fô-z-»ôh-qºÛ-Vß-¤²ôh-mÅ-Çoôm-ÁÝGÅ-±h--h¤º-z-»ôh-qºÛ-Vß-¤²ôh-hÝ-Vß-MãG-GÛÅ-»ôhü 
G»ôm-xôGÅ-hqï-¼ÛÅü Vß-¤²ôh-mP-VßºÛ-¤fô-±h-ˆÛ-Eh-q¼-»ôh-q¼-zdïm-Vß-Mãm-¤fÞh-mÅ-MãG-fÞz-ˆÛ-¼ïhü 
G»Å-xôGÅ-hqï-¼ÛÅü wÞ-¤hº-zïh-uôh-‚Å-ÁÛP-Çoôm-ÁÝGÅ-ˆÛ-Eh-q¼- zBåm-bï-Vß-»P-Mãm-¤-Vh-q¼-MãG-
fÞzü   
      Draw the corresponding wiring diagram: 

                                                                 རི་མོ་དེའི་ཚ*ན་པའི་-ོག་ཏར་བ1ང་3ལ་5ི་རི་མོ་དེ་6ིས། 
 
 
 
 
 
 
 
 
 
 

 
 
There is a similar situation with electric current. Charged particles will flow from one end of 
a wire to the other. They will only flow as long as voltage is impressed. Without voltage, no 
charge flows. 
 
hïºÛ-xôGÅ-¤±ßPÅ-GmÅ-ÇePÅ-JÀôG-Mãm-¾-»P-»ôhü JÀôG-DÞ¼-¿km-qºÛ-y-lÝ¾-n¤Å-JÀôG-Båh-Çoï-GTÛG-
mÅ-GŸm-hÝ-MãG-GÛ-»ôhü WÛ-ÆÛh-JÀôG-ÁÝGÅ-zŸG-q-zŸÛm-hï-ÆÛh-JÀôG-DÞ¼-¿km-qºÛ-y-lÝ¾-n¤Å-MãG-fÞzü 
JÀôG-ÁÝGÅ-¤ïh-mü JÀôG-DÞ¼-»P-¤Û-MãGü 
 
 
Electric current is simply the flow of electric charge. In circuits of metal wires, electrons 
make up the flow of charge. This is because one or more electrons from each metal atom 
are free to move through the atomic lattice. Protons, on the other hand, do not move be-
cause they are bound inside the nuclei of atoms, which are more or less locked in fixed 
positions. 
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JÀôG-Mãm-mÛ-JÀôG-DÞ¼-MãG-q-º¤-ºEãG-qºÛ-Aïm-®¤-HÛÅ-»Ûmü ¿UGÅ-¼ÛGÅ-ˆÛ-Mã-¾¤-mP-JÀôG-lÝ¾-»ôh-
qºÛ-Aïm-HÛÅ-JÀôG-DÞ¼-ºEãG-fÞz-ˆÛ-»ôhü hï-mÛ-¿UGÅ-¼ÛGÅ-ˆÛ-lÝ¾-ym-GTÛG-G¤-hÝ-¤ºÛ-JÀôG-lÝ¾-n¤Å-
JÀôG-lÝ¾-HÛ-i-¤ºÛ-mP-xôGÅ-±P-¤¼-¼P-hzP-GÛÅ-zBôh-fÞz-ˆÛ-»ôhü wô-lÝ¾-¾-V-zŸG-mü hï-n¤Å-lÝ¾-
ym-HÛ-¿eï-lÝ¾-¾-h¤-qô¼-zTÛP-»ôh-qºÛ-Aïm-HÛÅ-ºGÝ¾-zBôh-zMz-fÞz-ˆÛ-¤ïhü 
 
Charge flows only when they are ‘pushed’ or ‘driven’. A sustained current requires a suita-
ble pumping device to provide a voltage. An ‘electric pump’ is some sort of voltage 
source. Generators or chemical batteries are sources of energy in electric circuits and are 
capable of maintaining a steady flow. They do work to pull negative charges away from 
positive ones. 
 
JÀôG-DÞ¼-mÛ-ºwÞ¾-zº¤-ºzÞh-q-ÅôGÅ-¤-‚Å-z¼-hÝ-ºEãG-fÞz-ˆÛ-¤ïhü »Þm-mÅ-ºEãG-fÞz-qºÛ-JÀôG-Mãm-
ŸÛG-ºIâz-Vïh-hÝ-JÀôG-ÇeôzÅ-ÁÛG-PïÅ-q¼-hÝ-hGôÅü hï-mÛ-wÞ-¤hº-¿e-zÞºÛ-ºyâ¾-VÅ-ÁÛG-GÛÅ-ºIâz-fÞz-ˆÛ-
»ôhü JÀôG-GÛ-wÞ-¤hº-mÛ-JÀôG-ÁÝGÅ-ˆÛ-º‚ãP-DÞPÅ-¿e-zÞ-»Ûmü JÀôG-ºhôm-ºyâ¾-ºDô¼-»P-m-µμÅ-ºHã¼-
JÀôG-µμÅ-n¤Å-JÀôG-¾¤-mP-JÀôG-ÁÝGÅ-ˆÛ-º‚ãP-DÞPÅ-»Ûm-q-hP-JÀôG-Mãm-¤Þ-¤fÞh-Mãm-Ç‰¤-qôºÛ-PP-ºEãG-
fÞz-q¼-‚ïhü hï-±ôÅ-wôºÛ-JÀôG-DÞ¼-»ôh-q-mÅ-¤ôºÛ-JÀôG-DÞ¼-n¤Å-ºfïm-fzÅ-‚ïh-ˆÛ-»ôhü 
 
 
If there is a voltage across the ends of a conductor, a current flows through the conductor. 
But for the same voltage you do not always get the same current. Some conductors will 
allow a large current to flow, while others will only allow a small current to flow. How much 
current there is depends not only on the voltage but also on the electrical resistance the 
conductor offers to the flow of charge. A conductor with a high resistance ‘resists’ the cur-
rent, and only a small current flows. This is similar to the rate of water flow in a pipe, which 
depends not only on the pressure difference between the ends of the pipe but also on the 
resistance offered by the pipe itself.  
 
¤FÛh-G¸ÞGÅ-Çoï-¾-JÀôG-ÁÝGÅ-»ôh-q-»Ûm-mü ¤FÛh-G¸ÞGÅ-zMãh-JÀôG-Mãm-MãG-fÞz-ˆÛ-¼ïhü ºôm-ˆP-
JÀôG-ÁÝGÅ-GTÛG-q-»ôh-ˆP-JÀôG-Mãm-hÝÅ-dG-hÝ-GTÛG-q-fôz-ˆÛ-¤-¼ïhü ¤FÛh-G¸ÞGÅ-D-ÁÅ-ˆÛ-JÀôG-Mãm-
Vïm-qô-ºEãG-hÝ-ºWâG-q-hPü GŸm-hG-GÛ-JÀôG-Mãm-ZÝP-ÁÅ-ºEãG-hÝ-ºWâG-q¼-‚ïh-ˆÛ-»ôhü hïºÛ-mP-hÝ-
JÀôG-Mãm-WÛ-®¤-»ôh-¤ïh-JÀôG-ÁÝGÅ-Dô-m¼-¤Ûm-q-hïºÛ-mP-hÝ-»ôh-qºÛ-JÀôG-Mãm-ºGôG-¤Dm-hï-¾-»P-zdïm-
HÛÅ-»ôhü ¤FÛh-G¸ÞGÅ-¾-JÀôG-GÛ-ºGôG-ÁÝGÅ-¤fô-qô-»ôh-±ï-JÀôG-Mãm-ºGôG-q¼-‚ïh-q-hP-JÀôG-Mãm-ZÝP-
ÁÅ-¾Å-MãG-¤Û-fÞzü hï-mÛ-Vß-»Û-Ç~äzÅ-hôP-mP-Vß-¤P-ZÝP-GÛ-MãG-±h-mÛü VßºÛ-ÁÝGÅ-±h-Dô-m-¤Ûm-q¼ü 
Vß-Ç~äzÅ-hï-ZÛh-ˆÛ-ºGôG-±h-¾ºP-zdïm-hGôÅ-q-zŸÛm-môü 
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Exercise: What is an electric circuit? Explain with the help of a hydraulic circuit (figure 
left) an electric circuit (figure middle) and its components. The zig zag symbol 
stands for a resistor such as a lamp or another device. On the right you see 
the wiring diagram 

 
¢ôP-zÇk¼ü  JÀôG-Mãm-¸ï¼-m-GP-¼ïh-h¤ü Vß-Mãm-ºIô-¾¤-(hqï-¼ÛÅ-G»ôm-xôGÅ)JÀôG-Mãm-ºIô-¾¤-

(hqï-¼ÛÅ-G»Å-xôGÅ)hP-hïºÛ-Iâz-V-»P-m-V-ÁÅ-zïh-uôh-‚ïh-hï-JÀôG-¾¤-ºIï¾-zÁh-
Môz-¼ôGÅ-GmPü ˆ-Gï-ˆôG-Gï-hïÅ-ºGôG-VÅ-¤±ôm-bïü hqï¼-mü JÀôG-GÛ-Áï¾-lôG-»P-
m-ºyâ¾-VÅ-GŸm-hG-¤±ßPÅü གཡས་%ོགས་ལ་(ོག་)ད་མ་ལག་གི་རི་མོ་དེ་མཐོང1 

 
 
 
 
 
 
 
 
 

 
 
 
  __________________________________________________________________ 

 
__________________________________________________________________ 

 
  __________________________________________________________________ 

 
__________________________________________________________________ 

 
  __________________________________________________________________ 

 
__________________________________________________________________ 
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7. Electric Current  7 J À ô G - M ã m ü 
7.1. Definition 
 
Definition: Electric current is a flow of charge. It transports energy from one place to 

another.  
 
As a model it corresponds to water molecules. 

   
 

7.1 ºIï¾-zXôhü JÀôG-DÞ¼-ºEãGÅ-q-hï-¾-JÀôGMãm-¸ï¼ü hïºÛ-GmÅ-ŸÛG-mÅ-
GmÅ-GŸm-z¼-hÝ-mÝÅ-ÁÝGÅ-ºwô-ºHã¼-‚ïhü 

 
 
Symbol: I = Electric Current 
¤±ôm-dGÅü  
 
Measured in: A = Ampere 
±h-ºW¾-»G-mÛü  
 
   Electric current equals charge per time   !ས་ཚ%ད་ཞིག་གི་ནང་ལ་-ོག་/ི་ག་ཚ%ད་0གས་པ་དེ་དང་-ོག་#ན་མ&ངས།

  
written as formula: !ིས་གསོལ།  
 

  

! 

I =
Q
t

=
Charge
Time

 

 
1 A = 1 C / s A... Ampere    ཚ"ད་གཞི་ཨམ་པིར། 
 C... Coulomb  ཚ"ད་གཞི་(་ལོམ། 
 s... second   !ར་ཆག ། 

One Ampere is the flow of 6.25 * 1018 Electrons per second, or 1 Coulomb per second. 

 
Í¤-wï¼-GTÛG-mÛ-Ç+¼-V-GTÛG-mP-¤ô-lÝ¾- 6.25 * 1018 - MãG-q-¾-¸ï¼ü »P-m-Ç+¼-V-GTÛG-mP- 
Coulomb- GTÛG-¾-¸ï¼ü 
 
Exercise:  A total charge of 2 Coulombs passes a point in a wire in 4 seconds. What is 

the current? 
 
¢ôP-zÇk¼ü Ç+¼-V-zŸÛ-mP-JÀôG-GÛ-JÀôG-Båh-Çoï-ŸÛG-¾-JÀôG-DÞ¼-Eôm-zÇkô¤Å-Coulomb-GZÛÅ-

ºEãGÅ-ºIô-GÛ-»ôhü JÀôG-Mãm-G-±ôh-¼ïh-h¤ü 
   

_______________________________________________________________ 
 

_______________________________________________________________ 
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7.2. Electrons moves slowly  7 . 2 ¤ ô - l Ý ¾ - h¾ - q ô º Û - P P - mÅ - ºI â¾ - zŸ Ýh - ‚ ï h ü 
The electrons in a wire move very slowly at about 0.1mm/s. It takes them 1 hour to travel 
36 cm. But when you switch on the light you will immediately have light. How can you ex-
plain this? 
 
JÀôG-Båh-mP-¾-JÀôG-lÝ¾-n¤Å--Ç+¼-V-GTÛG-¾- 0.1mm ®¤-h¾-qôºÛ-PP-G»ô-ºGÝ¾-‚ïh-ˆÛ-»ôhü JÀôG-
lÝ¾-n¤Å-Vß-±ôh-GTÛG-mP- 36 cm ºIâ¾-zŸÝh-‚ïh-ˆÛ-»ôhü »Ûm-m-»P-JÀôG-Çt¼-hÝÅ-¾¤-ÅïP-JÀôG-
ºôh-ÇÀïzÅ-fÞz-ˆÛ-»ôhü ºhÛ-G-ºi-‚Å-mÅ-ºIï¾-zXôh-‚ïh-h¤ü 
 
______________________________________________________________________________ 
   
______________________________________________________________________________ 
 
______________________________________________________________________________ 
   
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
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7.3. Direction of electric current  7 . 3 J À ô G - M ã m - H Û - ºE ãGÅ - x ô GÅ ü 
When people first began to study electric current, they assumed that it was a flow of posi-
tive charge, from the positive end of a cell, around a circuit, to the negative end. It was a 
long time before scientist discovered that it was, in fact, negatively charged electrons, 
which were moving! By this time, everyone had been thinking about current flowing from 
positive to negative for so long that it was impossible to change. So we still consider cur-
rent to flow from positive to negative. This is sometimes called ‘conventional current flow’. 
But do remember that the real flow of electrons is in the opposite direction! 
 
 
¤ÛºÛ-JÀôG-Mãm-fôG-¤¼-¢ôP-zÇk¼-‚ïh-hÝÅü DôP-±ôÅ-JÀôG-¾¤-mP-wôºÛ-JÀôG-DÞ¼-n¤Å-JÀôG-ŸÝºÛ-Ç¨m-HÛÅ-
wôºÛ-Çoï-mÅ-¤ôºÛ-Çoï-xôGÅ-ÅÞ-ºEãGÅ-ˆÛ-»ôh-±ß¾-º²Ûmü hï-mÅ-hÝÅ-±ôh-¼ÛP-qô-ŸÛG-GÛ-XïÅ-¾ü ±m-¼ÛG-
qÅ-GÅ¼-hÝ-½‰ïh-q-ºhÛ-mÛ-¤ôº-ÛJÀôG-DÞ¼-¿km-qºÛ-JÀôG-lÝ¾-n¤Å-ºIâ¾-zŸÝh-‚Å-ˆÛ-»ôh-q-ÁïÅü 
hÝÅ-±ôh-hï-z¼-hÝ-Mãm-¼ÛP-mÅ-±P-¤Å-JÀôG-Mãm-mÛ-wô-dGÅ-(+)mÅ-¤ô-dGÅ-(-)z¼-ºEãG-GÛ-»ôh-qºÛ-
zÅ¤-±ß¾-»ôh-q¼-zdïm-ºHã¼-z-zbP-¤-fÞz-q-¼ïhü 
hï-ºi-ÅôP-®P-P-±ôÅ-h-¿e-»P-JÀôG-Mãm-mÛ-wô-dGÅ-(+)mÅ-¤ô-dGÅ-(-)z¼-MãG-GÛ-»ôh-q-¯Û-ºWôG-‚ïh-ˆÛ-
»ôhü hï-¾-¤±¤Å-¼ï-uÛ-Æô¾-HÛ-JÀôG-Mãm-¸ï¼ü »Ûm-m-»Pü JÀôG-lÝ¾-ºEãGÅ-xôGÅ-mÛ-hPôÅ-»ôh-hP-
¿kôG-Çeï-»Ûm-q-Åï¤Å-q¼-ºWôG-hGôÅü 
 
 
 
 
 
 
 
 
 
 
 
 
 

flow of current flow of electrons  
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8. Voltage   8 J À ô G - Á ÝGÅ ü  

 
Definition:  The voltage pushes the electrons around the circuit. 
   

As a model it corresponds to water pressure 
 
ºIï¾-zXôhü JÀôG-¾¤-mP-¾-JÀôG-lÝ¾-n¤Å-JÀôG-ÁÝGÅ-ˆÛ-ºwÞh-q¼-‚ïhü 

VßºÛ-Gmôm-ÁÝGÅü 
 
 
 
Symbol: V = Voltage 
¤±ôm-dGÅü 
 
 
Measured in: V = Volt 
±h-ºW¾-»G-mÛü  

Voltage equals energy per charge 
!ོག་%གས་དེ་!ོག་)ི་རེ་,ི་-ས་%གས་དང་མ0ངས 

  
 1 V = 1 J / C V... Volt J... Joules C... Coulomb 
  

Each Coulomb of charge is provided with energy of 1 Joule. 
 
Coulomb¼ï-¼ï¼-JÀôG-DÞ¼-¾-JouleGTÛG-GÛ-mÝÅ-ÁÝGÅ-»ôhü 

 
Voltage Sources: 1) Cell, Battery or 2) Generator 
 As model it corresponds to a water pump) 
     
JÀôG-ÁÝGÅ-ˆÛ-º‚ãP-DÞPÅü JÀôG-ŸÝºÛ-Ç¨mü JÀôG-µμÅü  
 JÀôG-ºhôm-ºyâ¾-ºDô¼ü Ç+¤-JÀôG-ºyâ¾-ºDô¼ü 
 (དཔེ་ག&གས་(ར་*འི་-་མདའ་དང་འ0།)  
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9. Measuring Voltage and Current  
 ༩   !ོག་%གས་དང་!ོག་)ན་ཚ,ད་འཇལ་0ལ། 

9.1 Voltage Measurements  ༩་༡  !ོག་%གས་ཚ(ད་འཇལ་-ལ། 
 
A voltage meter always bridges the load. So the voltage meter has to be connected paral-
lel to one or even several loads. In the same manner the voltage source/sources can be 
measured: 
!ོག་%གས་ཚ(ད་*ེད་འ-ལ་ཆས་༼ voltage meter༽ !ི་$ོག་'གས་)ི་བར་,ད་.ེད་)ི་ཡོད། 
!ོག་%གས་ཚ(ད་*ེད་འ-ལ་ཆས་དེ་!ོག་%གས་གཅིག་ཡང་ན་!ོག་%གས་མང་པོ་དེ་ལ་ཐད་ཤིབ་:ད་*ེད་;ི་ཡོད། 
དེ་$ར་&ོགས་*གས་+ི་-ང་/ངས་དེ་ཡང་ཚད་2ེད་3བ། 
 
Examples: 
 

To measure the voltage of batteries: 
!ོག་%ན་'ི་!ོག་)གས་ཚ,ད་.ེད་0ལ། 
 
        
 
 

 
 
To measure the voltage over the left bulb: ཤལ་$ོག་གི་(ོག་)གས་ཚད་མཇལ་/ལ། 

 
 
Exercise:  In the wiring diagram below all bulbs are exactly the same. The battery has a 

voltage of 9 V. What voltage does the instrument show? 
¢ôP-zÇk¼ü  
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9.2 Current Measurements    ༩་༢  !ོག་%ན་ཚད་མཇལ་,ལ། 

Current is the flow of electrons in a wire. Therefore the amperemeter has to put in the cir-
cle, not parallel to a load. 
!ོག་%ད་'ད་ནས་མོ་འ,ལ་'གས་པ་དེ་!ོག་'ན་ཡིན་པའི་!ོག་'ན་ཚད་3ེད་4ལ་ཆས་༼amperemeter༽དེ་%ད་&ེལ་(ི་*ད་+ེད་,ི་ཡོ
ད། 

 
Attention   དོ་$ང་ཆེན་པོ་གནང་རོག  
If you put an amperemeter parallel to a load it will damage the amperemeter. 
གལ་$ེ་&ོག་(ན་ཚད་,ེད་-ལ་ཆས་༼amperemeter༽དེ་%ོག་(གས་ལ་ཐད་ཤིབ་/ད་0ེད་ན་2ལ་ཆས་དེ་4ོན་ཤོར་6ི་རེད།   

Examples: 
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10. Relationship between Electric Current and Voltage 
1 0 J À ô G - Á ÝGÅ - hP - J À ô G - M ã m - H Û - º ƒ ï¾ - z ü 
 
 
 
 
 
 
 

Electric current is caused by voltage. The flow of charge persists for as long as there is 
voltage. Without voltage, no charge flows. 
 
JÀôG-Mãm-mÛ-JÀôG-ÁÝGÅ-»ôh-qÅ-Mã-Aïm-HÛ-‚ãP-z-¼ïhü JÀôG-ÁÝGÅ-WÛ-®¤-zdm-qô-GmÅ-q-hï-zŸÛm-JÀôG-DÞ¼-
MãG-fÞz-ˆÛ-»ôhü JÀôG-ÁÝGÅ-¤ïh-mü JÀôG-MãG-fÞz-ˆÛ-¤ïhü 
 

Exercise:  What will happen to the electric current when you increase 
the voltage? 
 
¢ôP-zÇk¼ü   JÀôG-ÁÝGÅ-Vï-¼Þ-GbôP-z-mü JÀôG-Mãm-¾-ºHã¼-z-GP-‚ãP-P¤ü 
   

__________________________________________________________________ 
 
  __________________________________________________________________ 
 

Cause:Mãü 
Voltage JÀôG-ÁÝGÅü 

Effect: ÁÝGÅ-Aïmü 
Electric current  JÀôG-Mãmü 
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11. Resistance   
11 JÀôG-ºGôGü 
     
  Resistor ºGôG-VÅü 
 
Definition: Resistance is a property of the conductor that lets the current flow.  It de-

pends on: material, length, thickness and temperature. 
 
ºIï¾-zXôhü JÀôG-ºGôG-mÛ-¤FÛh-G¸ÞGÅü zMãh-µμÅü ˆÛ-JÀôG-Mãm-ºEãGÅ-hÝ-ºWâG-qºÛ-Eh-VôÅ-

¾-¸ï¼ü  hï-mÛ-Mã-µμÅü ¼ÛP-fÞPü ¤fÞG-±h-hP-iôh-±h-¾ºP-¼G-¾Å-q-ŸÛG-»Ûmü 
 
 More water flows through a thick hose than through a thin one. It is the 

same for electric current in thick or thin wires that are connected across 
the same voltage. 
 
Vß-ºiïm-Ç~ä-GÝ-Æz-¤ô-¾Å-Ç~ä-GÝ-Vïm-qô-zMãh-Vß-¤P-z-ºiïm-fÞz-ˆÛ-»ôhü hï-zŸÛm-JÀôG-
ÁÝGÅ-GTÛG-¤±ßPÅ-ˆÛ-JÀôG-Båh-¤fÞG-qô-hP-Æz-¤ôºÛ-z¼-hÝ-»P-JÀôG-Mãm-ºEãGÅ-
ÇePÅ-hï-ºi-z-»Ûmü 
 

Symbol: R = Resistance 
¤±ôm-dGÅü 
 
 
 
Measured in: Ω  = Ohm 
±h-ºW¾-»G-mÛü 
 1 Ω = 1 V/A Ω... Ohm 
  V... Voltage 
  A... Ampere 
   
 A resistance of one ohm carries a current of one ampere if there is a volt-

age of one volt across it. 
 
G¾-ÆÛh-JÀôG-ÁÝGÅ-voltGTÛG-»ôh-mü JÀôG-ºGôG-Íô¤-GTÛG-GÛÅ-Í¤-wï¼-GTÛG-GÛ-
JÀôG-Mãm-Bï¾-ºiïm-‚ïh-fÞzü 
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Exercise:  The voltage impressed across a circuit is held constant, while resistance 

doubles. What changes occur in the current? 
 
¢ôP-zÇk¼ü   JÀôG-ÁÝGÅ-¿kz-GZÛÅ-ºwï¾-ºIô-hÝÅü JÀôG-¾¤-mP-¾-JÀôG-ÁÝGÅ-zŸG-q-hï-zdm-qô-

ŸÛG-»Ûm-mü JÀôG-Mãm-¾-ºHã¼-z-GP-»ôh-h¤ü 
  

_______________________________________________________________ 
 
 _______________________________________________________________ 
 
  
 
 The resistance of a circuit remains constant, while voltage decreases to 

half of its former value. What changes occur in the current? 
 

JÀôG-¾¤-mP-JÀôG-ºGôG-zdm-qô-GmÅ-hÝÅü JÀôG-ÁÝGÅ-»ôh-q-ºhÛ-xïh-;-ZÝP-hÝ-xÛmü 
JÀôG-Mãm-¾-ºHã¼-z-GP-»ôh-h¤ü 

  
_______________________________________________________________ 

 
 _______________________________________________________________ 
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12. Ohm’s Law   
12 Íô¤-HÛ-Iâz-hômü 

Ohm’s Law shows the relationship between voltage, electric 
current and resistance: 
The voltage is proportional to the current with the resistance as 
the multiplier 
 
Íô¤-HÛ-Iâz-hôm-HÛÅ-JÀôG-ÁÝGÅü JÀôG-Mãmü JÀôG-ºGôG-hz¼-HÛ-ºƒï¾-z-
Çeômü JÀôG-GÛ-Mã-¾¤-mP-GÛ-JÀôG-Mãm-mÛ-JÀôG-Mãm-ºIô-¾¤-hïºÛ-zMãh-ˆÛ- 
 

 
 
Formula !་བ།: Voltage is equal to resistance multiplied by the current 

!ོག་འགོག་དང་!ོག་(ན་*ར་ནས་!ོག་-གས་ཐོབ། 
 
   

! 

V = R" I  
 
 
Units: 1A = 1V / 1Ω 
¯Û-GŸÛü   
 A voltage of 1V across a resistance of 1Ω produces a current of 1A.  
 
  JÀôG-ÁÝGÅ-V GTÛG-zMãh-JÀôG-ºGôG-Ω  GTÛG-GÛ-JÀôG-Mãm-A GTÛG-z¸ô-zCæm-‚ïh-fÞzü 
 
 
Exercise: A light bulb has a resistance of 100 Ω. An iron has a resistance of 20Ω. Both 

are impressed across the main power supply at a voltage of 230V. Where 
does more current flow, through the light bulb or the iron? How much current 
flows? 

 
¢ôP-zÇk¼ü  JÀôG-GÛ-Áï¾-lôG-ŸÛG-¾-JÀôG-ºGôG-Íô¤-100 »ôhü hzÞ¼-bÛ-¾-JÀôG-ºGôG-Íô¤-20 f¤-

q-»ôhü hï-GZÛÅ-JÀôG-¤Dô-vôh-‚ïh-¤Dm-G®ô-zô-JÀôG-ÁÝGÅ-230-ºô¾^-»ôh-q-¾-zŸG-mü 
JÀôG-GÛ-Áï¾-lôG-»P-m-hzÞ¼-bÛ-hï-GZÛÅ-GP-GÛÅ-JÀôG-Mãm-¤P-z-ºEãGÅ-fÞz-ˆÛ-¼ïh-h¤ü 
JÀôG-Mãm-G-±ôh-ºEãGÅ-fÞz-z¤ü 
 
__________________________________________________________________ 

 
  __________________________________________________________________ 
 

__________________________________________________________________ 
 
  __________________________________________________________________ 
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Exercises ¢ôP-zÇk¼ü 
1. What is the resistance of an iron that draws 20A when connected to a 220V circuit? 
hzÞ¼-bÛ-ŸÛG-JÀôG-¾¤-mP-220V¾-¤fÞh-q-»Ûm-m-JÀôG-DÞ¼-20A -ºiïmü hïÅ-JÀôG-ºGôG-G-±ôh-¼ïh-
h¤ü 

 
2. An electric current of 0.2A flows through a lamp with a voltage of 2V across. What is 

the resistance of the lamp? 
JÀôG-zŸÝ-¾-JÀôG-ÁÝGÅ- 2V     »ôh-q-ŸÛG-GÛ-zMãh-JÀôG-Mãm-0.2A   ºEãG-GÛÅ-»ôhü JÀôG-zŸÝ-hïºÛ-
JÀôG-ºGôG-GP-¼ïh-h¤ü 

 
3. An electric current of 0.5A flows through a bulb with a voltage of 20V across. What is 

the resistance of the bulb? 
JÀôG-GÛ-Áï¾-lôG-¾-JÀôG-ÁÝGÅ-20V    »ôh-q-ŸÛG-GÛ-zMãh-JÀôG-Mãm-0.5A   ºEãG-HÛ-»ôhü JÀôG-GÛ-Áï¾-
lôG-hïºÛ-JÀôG-ºGôG-GP-¼ïh-h¤ü 

 
4. How much current will flow through a lamp that has a resistance of 60Ω when 12V are 

impressed across it? 
JÀôG-zŸÝ-ŸÛG-¾-JÀôG-ºGôG-Íô¤-60»ôh-q-hP-hï¼-JÀôG-ÁÝGÅ-ºô¾^12zŸG-q-m-ü hïºÛ-zMãh-JÀôG-
Mãm-G-±ôh-MãG-GÛ-¼ïh-h¤ü 

 
5. If the filament resistance in an automobile headlamp is 3Ω, how many amperes does it 

draw when connected to a 12V-battery? 
ÇoÝ¤-ºDô¼-ŸÛG-GÛ-¤hÝm-HÛ-JÀôG-zŸÝºÛ-y-Båh-¾-Íô¤- 3 HÛ-JÀôG-ºGôG-»ôh-q-»Ûm-mü hï-JÀôG-µμÅ-
ºô¾^- 12 ¾-¤fÞh-q-hïÅ-JÀôG-Mãm-G-±ôh-ºiïm-HÛ-¼ïh-h¤ü 

 
6. The resistance of the side lights on an automobile are 10Ω. How much current flows in 

them when connected to a 12-volt circuit? 
ÇoÝ¤-ºDô¼-ŸÛG-¾-¸Þ¼-HÛ-JÀôG-zŸÝ-¾-Íô¤- 10 JÀôG-ºGôG-»ôhü hï-JÀôG-¾¤-mP-JÀG-ÁÝGÅ-ºô¾^ 
12 ¾-¤fÞh-»ôh-q-hïºÛ-mP-JÀôG-Mãm-G-±ôh-MãG-GÛ-»ôh-h¤ü 

 
7. a) At a resistance of 100,000Ω, what will be the current in your body if you touch the 

terminal of a 12V-battery? 
JÀôG-ºGôG-Íô¤- 100,000 »ôhü G¾-ÆÛh-JÀôG-µμÅ-ºô¾^-12 ŸÛG-¾-fÞG-q-»Ûm-m-P-±ôÅ-
G¸ÞGÅ-qô-mP-JÀôG-Mãm-G-±ôh-»ôh-h¤ü 

b) If your skin is very moist – so that your resistance is only 1000Ω - and you touch the 
terminals of a 12V-battery, how much current do you receive? 
G¾-bï-P-±ôºÛ-¿tGÅ-q-GŸº-±m-Tm-ŸÛG-¾-JÀôG-ºGôG-Íô¤- 1000 ®¤-»Ûm-mü Eïh-ˆÛ-JÀôG-
µμÅ-Çoï-ºô¾^- 12 ŸÛG-¾-fÞG-q-mü Eïh-¾-JÀôG-Mãm-G-±ôh-fôz-z¤ü 
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8. In an electric circuit there is a light bulb. The voltage source is a battery. You increase 
the voltage by adding extra cells. 
JÀôG-¾¤-ŸÛG-GÛ-mP-JÀôG-GÛ-Áï¾-lôG-GTÛG-»ôhü JÀôG-ÁÝGÅ-ˆÛ-º‚ãP-DÞPÅ-JÀôG-µμÅ-ŸÛG-»ôhü Å-
zŸÝºÛ-Ç¨m-Çoôm-mÅ-JÀôG-ÁÝGÅ-Çtï¾ü  
 
a) Can you predict the electric current? 
ཀ༽JÀôG-Mãm-G-±ôh-»Ûm-¤Ûm-ÇSôm-hqG-‚ïh-fÞz-z¤ü 

 
b) What is the resistance of the following wires? 
ཁ༽ JÀôG-Båh-ºhÛºÛ-mP-¾-JÀôG-ºGôG-G-±ôh-¼ïh-h¤ü 

Voltage 
JÀôG-ÁÝGÅü   

Electric Current 

JÀôG-Mãmü 
Resistance 
JÀôG-ºGôGü 

1.5 V 0.03 A 
 

 

3.0 V 0.06 A 
 

 

4.5 V 0.09 A 
 

 

6.0 V  
 

 

7.5 V  
 

 

9.0 V  
 

 

 
 

c) Which law lies behind the relationship between Voltage and Electric current? 
ག༽Iâz-hôm-GP-GÛ-mP-¾-JÀôG-ÁÝGÅ-hP-JÀôG-Mãm-hz¼-ºƒï¾-z-Çeôm-»ôhü 
________________________________________________________________________ 
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13. Using Electricity for Energy Transfer 
13 J À ô G - z ï h - u ô h - ‚ ï h - ± ß¾ ü m ÝÅ - Á ÝGÅ -ºw ô - ºH ã¼ - G Û - h q ï - ¤± ô m ü 
Our homes are full of appliances powered by electricity. They change or transfer electrical 
energy into other more useful forms of energy.  
All energy is measured in joules (J). 
 
P-±ôºÛ-mP-¾-JÀôG-ÁÝGÅ-¾-zdïm-qºÛ-ºyâ¾-VÅ-¤P-qô-»ôhü hï-±ôÅ-JÀôG-GÛ-mÝÅ-ÁÝGÅ-ºhÛ-mÝÅ-ÁÝGÅ-ˆÛ-Pô-
zô-zïh-uôh-¤P-z-»ôh-q-GŸm-¾-zNå¼-z-hP-ºwô-ºHã¼-‚ïh-ˆÛ-»ôhü 
mÝÅ-ÁÝGÅ-±P-¤-joules (J)mP-±h-ºW¾-HÛ-»ôhü 
 
Electricity has four different manifestations:  1. Heat  !ོད། 
!ོག་གི་&མ་པ་བཞི་                                                        2. Light           འོད།  
                                                                                   3. Magnetism  ཁབ་ལེན་'ས་)གས། 
                                                                        4. Chemistry    !ས་$ོར། 
 
 

All electrical apparatuses use one or several of these manifestation, but always there is a 
transfer of energy involved. 
!ོག་གི་ཡོ་'ེད་ཚང་མའི་!ོག་.ི་/མ་0ལ་གཅིག་གམ་མང་པོ་བེད་5ོད་'ེད་.ི་ཡོད། ཡིན་ཡང་&ས་(གས་འཕོ་འ-ར་/ེད་2ི་ཡོད། 
 
Exercise:  Write down to the following apparatuses, which manifestation of electricity is 

involved: 
!ོང་བ&ར།          གཤམ་གསལ་ཡོ་)ེད་,མས་-ི་/ོག་གི་,མ་0ལ་ག་གི་ཐེ་གཏོགས་ཡོད། 

 
Stove:!ོག་ཐབ། ............................................................................................... 

 
Fan: !ང་འཁོར། ............................................................................................... 

 
 Bulb: ཤེལ་%ོག  ............................................................................................... 
 
Drillingmachine:   !་ཁ་འ%ས་'ེད་*ལ་འཁོར།................................................................. 

 
Tube lamp:ཤེལ་%ོག་ནར་ནར། ............................................................................ 

 
Mobile: ལག་ཐོག་ཁ་པར  ............................................................................................ 
 
 ............................................................................................... 
 
 ............................................................................................... 
 
 ............................................................................................... 
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14. Electrical Power  
14 J À ô G - Ç e ô zÅ ü 
 
Definition: Electrical power is the rate per time at which electrical energy is trans-

ferred into another form of energy such as magnetic energy, heat, light 
etc. 

 
ºIï¾-zXôhü JÀôG-GÛ-mÝÅ-ÁÝGÅ-mÛ-mÝÅ-ÁÝGÅ-ˆÛ-Pô-zô-GŸm-hÝü hqï¼-mü ºyâ¾-ºDô¼-mÝÅ-ÁÝGÅ-

hPü iôhü ºôhü OºÛ-mÝÅ-ÁÝGÅ-zTÅ-¾-zNå¼-zºÛ-±h-hï-¾-JÀôG-ÇeôzÅ-¸ï¼ü 
 
 
 
Symbol: P = Electrical Power 
¤±ôm-dGÅü 
 
 
Measured in: W = Watt 
±h-ºW¾-»G-mÛü  
 Power equals the amount of energy, which is transferred in a second  

!ར་ཆ་གཅིག་གི་ནང་ལ་+ས་-གས་འཕོ་འ1ར་2ེད་པ་དེ་6ོག་7ོབས་མ:ངས། 
 1 W = 1 J / s W... Watt  

 J... Joule  
 s... second 

 
 A power of 1 watt means that 1 joule of energy is used in 1 second. 
 

jouleGTÛG-GÛ-mÝÅ-ÁÝGÅ-Ç+¼-V-GTÛG-mP-zïh-uôh-‚ïh-q-¾-wattGTÛG-GÛ-JÀôG-ÇeôzÅ-
¤±ômü 

 
 
 The power of an electrical appliance is calculated by multiplying the volt-

age across it in volts by the current through it in amperes. 
 
JÀôG-GÛ-ºyâ¾-VÅ-ˆÛ-JÀôG-ÇeôzÅ-mÛ-JÀôG-ÁÝGÅ-(ºô¾^)¾-JÀôG-Mãm-(Í¤-wï¼)Nå¼-
mÅ-¯ÛÅ-MG-GÛ-»ôhü 
 

! 

P =U " I  
 

1 W = 1 V * 1 A V... Volt   
 A... Ampere 
 

 1 W = 1 J / C * 1 C / s = 1 J / s   
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Examples:  The kettle in the picture has a power rating of 3kW or 3000W. It therefore 
uses 3000J of electrical energy every second it is switched on. 

 
hqï-¤±ômü  hq¼-mP-DôG-¿kÛ¼-Çeôm-q-hï-¾-JÀôG-ÇeôzÅ-±h-3kW or 3000W»ôhü hï-¾-zdïm-mÅ-hïÅ-JÀôG-

Çt¼-z-mÅ-z¸ÞP-Ç+¼-V-GTÛG-mP-3000JJÀôG-GÛ-mÝÅ-ÁÝGÅ-zïh-uôh-‚ïh-ˆÛ-»ôhü  
 

 

 

 

 

 

 

 

 
 Which appliance uses the most energy if it runs for 10 minutes? 
 

 ºyâ¾-VÅ-GP-GÛ-Ç+¼-¤-10 ºDô¼-zºÛ-XïÅ-ÅÞ-mÝÅ-ÁÝGÅ-¤P-ÁôÅ-zïh-uôh-‚ïh-ˆÛ-»ôhü 
 
 
_______________________________________________________________ 
 
_______________________________________________________________ 
 
_______________________________________________________________ 
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Exercises Electrical Power: ¢ ô P - zÇ k¼ ü J À ô G - Ç e ô zÅ ü 
 
1. a) What is the power rating of light bulbs? 

 
 JÀôG-GÛ-Áï¾-lôG-n¤Å-ˆÛ-JÀôG-ÇeôzÅ-±h-GP-¼ïh-h¤ü 

b) How much electrical energy is used? 
 

 JÀôG-GÛ-mÝÅ-ÁÝGÅ-G-±ôh-zïh-uôh-‚ïh-ˆÛ-»ôh-h¤ü 
c) How much energy is used if the light bulb runs for 1 hour? 
 

 JÀôG-GÛ-Áï¾-lôG-Vß-±ôh-1 z;ô¾-zÅ-XïÅ-ÅÞ-JÀôG-GÛ-mÝÅ-ÁÝGÅ-G-±ôh-zïh-uôh-‚ïh-h¤ü 
d) How much energy is used if the light bulb runs for 10 minutes? 
 

 JÀôG-Áï¾-lôG-Ç+¼-¤-10 z;ô¾-zÅ-XïÅ-ÅÞ-JÀôG-GÛ-mÝÅ-ÁÝGÅ-G-±ôh-zïh-uôh-‚ïh-h¤ü 
 
 
2. a) Into what is the electrical energy of a light bulb transferred? 
 
 Áï¾-lôG-hïºÛ-JÀôG-GÛ-mÝÅ-ÁÝGÅ-ºhÛ-GP-hÝ-ºwô-zNå¼-‚ïh-ˆÛÅ-¼ïh-h¤ü 

e) What’s the different effect between a 25 W and 100 W light bulb? 
 

 JÀôG-GÛ-Áï¾-lôG-25 WhP-100hz¼-¾-ÁÝGÅ-Aïm-¤Û-ºi-z-GP-¼ïh-h¤ü 
f) How would you construct light bulbs to have power ratings of 25 W or 100 W? 
 

 JÀôG-GÛ-Áï¾-lôG-¾-JÀôG-ÇeôzÅ-ˆÛ-±h-25 W or 100 W»ôh-q-ŸÛG-G-ºi-‚Å-mÅ-z¸ô-ˆÛ-»Ûm-m¤ü 
 
 
3. The power and voltage on the light bulb read 100W 230V. 

How many amperes will flow through the light bulb? 
 
 JÀôG-GÛ-Áï¾-lôG-ŸÛG-¾-JÀôG-ÇeôzÅ-100WhP-JÀôG-ÁÝGÅ-230V  »ôh-mü 
 Áï¾-lôG-hïºÛ-zMãh-amperesÍ¤-wï¼-G-±ôh-ºEãG-fÞz-ˆÛ-¼ïh-h¤ü 
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4. a) Complete the following table for light bulbs with different power rating: 
 
༤ ཀ༽ Áï¾-lôG-hïºÛ-JÀôG-ÇeôzÅ-±h-¤Û-ºi-z-»ôh-qºÛ-GÁ¤-GÅ¾-¼ïºÞ-¤ÛG-n¤Å-V-±P-z-Ç+ôP-hGôÅü 

Power 
J À ô G -
Ç e ô zÅ  

Voltage 
J À ô G -
Á ÝGÅ  

Electric Current 
J À ô G - M ã m ü  

 
in W 

 
in V 

 
in A 

25 230  
 

40 230  
 

60 230  
 

100 230  
 

 
 
b) Which draws more current – the 100 W or the 25 W bulb? 
 

ཁ༽ JÀôG-GÛ-Áï¾-lôG-100 W or the 25 WGP-GÛ-JÀôG-Mãm-¤P-z-ºiïm-fÞz-z¤ü 
c) What is the resistance of a 100 W and 25 W light bulb? 
 

ག༽ JÀôG-GÛ-Áï¾-lôG-100 W and 25 W¾-JÀôG-ºGôG-GP-hP-GP-¼ïh-h¤ü 
d) Compare your answer for 2.c with your answer for 4.c. Do they correspond?  
 

ང༽ 2.c   hP- 4.c     HÛ-¾m-Eh-q¼-zÇkÝ¼ü hï-GZÛÅ-wm-±ßm-¤±ßPÅ-ˆÛ-ºhÝG-G¤ü 
 
 
5. Which of following appliances has the higher power rating;  a kettle (V = 230 V, I = 4.5 

A) or an electric iron (P=1200 W)? 
 

༥༽ GÁ¤-HÛ-»ô-VÅ-n¤Å-mÅ-GP-¾-JÀôG-ÇeôzÅ-±h-¤P-ÁôÅ-ºhÝG-G¤ü DôG-¿kÛ¼-»P-mü(V = 230 
V, I = 4.5 A)  JÀôG-GÛ-hzÞ¼-bÛü(P=1200 W) 

 
 
6. Find the power of a car headlamp if it’s run off a 12 V battery and draws a current of 3 

A. How much energy does it use if it’s run for 5 minutes? 
 
༦༽zŸôm-ºDô¼-¤hÝm-HÛ-JÀôG-zŸÝ-JÀôG-µμÅv12ºDô¼-HÛÅ-»ôh-q-hP.ü hïÅ-JÀôG-Mãm-amperes3ºiïm-HÛ-
»ôhü hï-Ç+¼-¤-5 ºDô¼-zºÛ-XïÅ-¾-JÀôG-GÛ-mÝÅ-ÁÝGÅ-WÛ-®¤-zïh-uôh-‚ïh-ˆÛ-»ôh-h¤ü 
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15. Paying for Electricity   
15 J À ô G -¼ Û m - v ô h - q ü 
How much electricity?    J À ô G -G - ± ô h ü 
The amount of electricity we use at home is measured with a meter. This records the 
amount of electricity used in units. 
 
P-±ôºÛ-mP-¾-JÀôG-GÛ-Eôm-ºzô¼-zïh-uôh-q-ºhÛ-mÛ-¤Û^¼-mP-±h-ºW¾-HÛÅ-»ôhü hïÅ-JÀôG-GÛ-Eôm-ºzô¼-¯Û-
GŸÛ-G-±ôh-zïh-uôh-zbP-z-ºhÛ-fô-z;ôh-‚ïh-ˆÛ-»ôhü 
 
This meter reading is _______________ kWh units. 
¤Û-^¼-ºhÛ->ÀôG-fÞz-q-mÛ- ______________......_kWh ¯Û-GŸÛü 
 

  
 
How many units?     ¯ Û - GŸ Û - IPÅ -G -± ô h ü 
The number of units of electricity that we use depends on the power of the appliances and 
how long we use them. An appliance of 1kW power, which is running for 1 hour, uses one 
unit of electrical energy. The Unit of the electrical energy in the consumer world is 1 kilo-
watt hour (kWh). (In physics we still use the joule as energy unit) 
 
JÀôG-GÛ-¯Û-GŸÛ-IPÅ-G-±ôh-zïh-uôh-zbP-z-ºhÛ-mÛ-ºyâ¾-VÅ-ˆÛ-JÀôG-ÇeôzÅ-hP-hï-hÝÅ-»Þm-¼ÛP-¾ôh-zïh-
uôh-‚Å-q-¾-zdïm-HÛ-»ôhü JÀôG-GÛ-mÝÅ-ÁÝGÅ-¯Û-GŸÛ-GTÛG-mÛ-ºyâ¾-VÅ-;ô-¾ô¶^-1 Vß-±ôh-1 ¼ÛP-zïh-
uôh-zbP-z-¾-¸ï¼ü JÀôG-GÛ-¯Û-GŸÛ-GTÛG-mÛü  ;ô-¾ô¶^-Vß-±ôh-¼ïhü (kWh). 
དངོས་ཁམས་རིག་པའི་ནང་ད་.ང་ཡང་0ས་1གས་2ི་ཚ4ད་གཞི་ joule བེད་%ོད་'ེད་(ི་ཡོད། 
 
Energy transferred (kWh)  = power (kW) * time (h) 
mÝÅ-ÁÝGÅ-ºwô-Nå¼ü (kWh)    = JÀôG-ÇeôzÅü(kW) *hÝÅ-±ôhü(h) 

Units used    =  power (kW) * time (h) 
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¯Û-GŸÛ-zïh-uôh-zbP-zü-   =         JÀôG-ÇeôzÅü(kW) *hÝÅ-±ôhü(h) 

What is the cost? GôP-±h-G-±ôh-¼ïh-h¤ü 
At this time,(September 2011), the cost of each unit without taxe is 3.20 Rs . 
!ི་ལོ་༢༠༡༡་ལ་)ོག་ཚད་ unit གཅིག་ལ་&ལ་མེད་ན་+ོར་༣་༢༠་རེད། 
 

The cost of electricity used  = number of units * unit price 
JÀôG-zïh-uôh-zbP-zÅ-GôP-±hü = ¯Û-GŸÛ-IPÅ-ºzô¼*¯Û-GŸÛ-GôP-±hü 
 
 
Exercise:  Calculate the number of units of electricity used when a 100W lamp is left 

on for 2 hours. What is the total cost if one unit costs 1.85Rs.? 
 
¢ôP-zÇk¼ü JÀôG-GÛ-Áï¾-lôG-ŸÛG-Vß-±ôh- 2 ¼ÛP-Çt¼-mÅ-JÀôG-GÛ-¯Û-GŸÛ-IPÅ-ºzô¼-G-±ôh-zïh-

uôh-‚Å-q-¯ÛÅ-Môz-¼ôGÅ-GmPü  G¾-ÆÛh-¯Û-GŸÛ-GTÛG-GÛ-¼Ûm-±h-ÇKô¼-¤ô-1.85 
»Ûm-m-GôP-±h-Eôm-zÇkô¤Å-G-±ôh-¼ïh-h¤ü  
_______________________________________________________________ 

 
_______________________________________________________________ 

 
 
 
 The meter reading taken from the meter at the beginning and end of the 

month is  
 

¹-zºÛ-ºGô-ºWâGÅ-hP-¹-ºWâGÅ-ˆÛ-¤Û^¼->ÀôG-mÅ-Çeôm-q-mÛü  
   

First reading fïP-hP-qô->ÀôG-qü 01043 
Second reading  fïP-GZÛÅ-q->ÀôG-qü 01295 

 
 How many units were used during this month? What is the total cost? 
 

¹-z-GTÛG-mP-¾-¯Û-GŸÛ-G-±ôh-zïh-uôh-zbP-»ôhü hïºÛ-GôP-±h-G-±ôh-¼ïh-h¤ü 
_______________________________________________________________ 

 
_______________________________________________________________ 
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16. Electric Circuits     
16 J À ô G -¾¤ ü 
Any path along which electrons can flow is a circuit. For a continuous flow of electrons, 
there must be a complete circuit. Most circuits have more than one device that receives 
electric energy. In a circuit, these devices are commonly connected in series or in parallel. 
When connected in series, they form a single pathway for electrons to flow between the 
terminals of the battery, generator or wall socket. When connected in parallel, they form 
branches, which are separate paths for the flow of electrons. Both series and parallel con-
nections have their own characteristics. 
 
¾¤-G-ºi-»Ûm-»P-JÀôG-lÝ¾-n¤Å-ºEãGÅ-fÞz-q-hï-¾-JÀôG-¾¤-¸ï¼ü JÀôG-lÝ¾-n¤Å-¤Þ-¤fÞh-mÅ-ºEãG-
Vïh-hÝ-JÀôG-¾¤-V-±P-z-ŸÛG-hGôÅü JÀôG-¾¤-w¾-Vï-z-¾-JÀôG-GÛ-mÝÅ-ÁÝGÅ-fôz-qºÛ-ºyâ¾-VÅ-GTÛG-
¾Å-¤P-z-»ôhü ºyâ¾-VÅ-ºhÛ-n¤Å-uÛ¼-zbP-mÅ-JÀôG-¾¤-¼Û¤-Tm-»P-m-JÀôG-¾¤-¤Z¤-ºIôÅ-¾-
¤fÞh-»ôhü JÀôG-¾¤-¼Û¤-Tm-¾-¤fÞh-qºÛ-Ç+zÅ-ÅÞü JÀôG-µμÅ-hPü JÀôG-ºhôm-ºyâ¾-ºDô¼ü MP-¢¼-
ºDô¼-¤ÛG-GÛ-¤fº-Çoï-hz¼-JÀôG-lÝ¾-n¤Å-¾¤-xôGÅ-GTÛG-Dô-m-MãG-q-»Ûmü G¾-bï-hï-n¤Å-¤Z¤-
ºIôÅ--JÀôG-¾¤-¾-¤fÞh-q-»Ûm-m-hï-n¤Å-ˆÛ-»m-¾G-Oæz-q-hPü »m-¾G-hï-hG-¼ï-¼ï-mÅ-JÀôG-lÝ¾-MãG-
ÅºÛ-¾¤-f-hh-q-ŸÛG-»Ûmü  
JÀôG-¾¤-¼Û¤-Tm-hP-¤Z¤-ºIôÅ-GZÛÅ-;-¾-Åô-ÅôºÛ-Eh-VôÅ-¤Û-ºi-z-»ôhü 
 

16.2 Series Circuits      ¼Û¤-Tm-JÀôG-¾¤ü  
Three lamps are connected in series with a battery. The same current flows through each 
lamp when the switch is closed. The total voltage is shared between them. 
 
JÀôG-GÛ-Áï¾-lôG-GÅÞ¤-JÀôG-µμÅ-¤Z¤-hÝ-¼Û¤-qÅ-¤fÞh-»ôh-mü Çt¼-GÅh-»ô-VÅ-¤fÞh-mÅ-JÀôG-GÛ-Áï¾-
lôG-¼ï-¼ï¼-¾-JÀôG-Mãm-GTÛG-¤±ßPÅ-MãG-GÛÅ-»ôhü Eôm-zÇkô¤Å-JÀôG-ÁÝGÅ-mÛ-hï-±ôºÛ-hz¼-¤Z¤-uôh-
‚ïh-ˆÛ-»ôhü 

 
The 6-V battery provides 2 V across each lamp.  
 
JÀôG-µμÅ-ºô¾^- 6 HÛ-JÀôG-GÛ-Áï¾-lôG-¼ï-¼ï¼-¾-ºô¾^- 2 ¼ï-JÀôG-ÁÝGÅ-vh-ˆÛ-»ôhü  



Physics: Electricity  Page 37 

3.9.11  Sibylle MeretWerner  Nater 

 
Exercises: What happens to the current in the other lamps, if one lamp in a series 

circuit burns out? 
 
¢ôP-zÇk¼ü   ¼Û¤-Tm-JÀôG-¾¤-mP-¾-G¾-ÆÛh-Áï¾-lôG-GTÛG-º±ÛG-q-»Ûm-m-Áï¾-lôG-GŸm-hG-GÛ-

JÀôG-Mãm-¾-ºHã¼-z-GP-ºIô-ˆÛ-¼ïh-h¤ü 
 

_________________________________________________________________ 

 

_________________________________________________________________ 

  

_________________________________________________________________ 

 

 ___________________________________________________________ 

 
 
 What happens to the light intensity of each lamp in a series circuit when 

more lamps are added in series to the circuit? 
 

¼Û¤-Tm-JÀôG-¾¤-mP-¾-JÀôG-GÛ-Áï¾-lôG-GTÛG-¾Å-¤P-z-¼Û¤-q-‚Å-mÅ-JÀôG-¾¤-mP-
¾-Çoôm-q-»Ûm-m-Áï¾-lôG-¼ï-¼ï¼-ºôh-ˆÛ-ÁÝGÅ-iG-¾-ºHã¼-z-GP-ºIô-GÛ-¼ïh-h¤ü 
 
_________________________________________________________________ 

 

_________________________________________________________________ 

 

_________________________________________________________________ 

 

 
 
Examples: Fuses are connected in a series circuit. 
 

hqï-¤±ômü   ¼Û¤-Tm-JÀôG-¾¤-mP-¾-ŸÝm-Båh-¤fÞh-qü 
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16.2. Parallel Circuits    16.2 ¤Z¤-ºIôÅ-JÀôG-¾¤ 

Three lamps are connected in parallel with a battery. The total current in the circuit is the 
sum of the currents through each lamp. There is the same voltage across each lamp.  
 
Áï¾-lôG-GÅÞ¤-¤Z¤-ºIôÅ-JÀôG-µμÅ-¾-¤fÞh-»ôhü JÀôG-¾¤-mP-¾-JÀôG-Mãm-Eôm-zÇkô¤Å-mÛ-Áï¾-lôG-¼ï-
¼ï¼-JÀôG-Mãm-zÇkô¤Å-ºzô¼-ºhÛ-¼ïhü 
 

 
 

The 6-V battery provides 6 V across each lamp. The total current in the circuit is 0.6 A. 0.2 
A flows through each lamp.  
 
JÀôG-µμÅ-ºô¾^- 6 ‚Å-q-ŸÛG-GÛÅ-Áï¾-lôG-¼ï-¼ïºÛ-Mãh-ºô¾^- 6 JÀôG-ÁÝGÅ-vôh-ˆÛ-»ôhü JÀôG-¾¤-
mP-¾-JÀôG-Mãm-Eôm-zÇkô¤Å-mÛ- 0.6 Í¤-wï¼-»Ûmü   Áï¾-lôG-¼ï-¼ïºÛ-mP- 0.2 Í¤-wï¼-MãG-GÛ-»ôhü 
  
 
Exercises: What happens to current in the other lamps, if one lamp in a parallel cir-

cuit burns out? 
¢ôP-zÇk¼ü    JÀôG-¾¤-¤Z¤-ºIôÅ-mP-¾-G¾-ÆÛh-Áï¾-lôG-GTÛG-º±ÛG-m-Áï¾-lôG-GŸm-hG-GÛ-

JÀôG-Mãm-¾-ºHã¼-z-GP-º‚ãP-P¤ü 
_______________________________________________________________ 

 
_______________________________________________________________ 

  
_______________________________________________________________ 

 
_______________________________________________________________ 
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 What happens to the light intensity of each lamp in a parallel circuit when 

more lamps are added in parallel to the circuit? 
 

¤Z¤-ºIôÅ-JÀôG-¾¤-mP-¾-JÀôG-GÛ-Áï¾-lôG-GTÛG-¾Å-¤P-z-¤Z¤-ºIôÅ-‚Å-mÅ-
JÀôG-¾¤-mP-¾-Çoôm-q-»Ûm-m-Áï¾-lôG-¼ï-¼ï¼-ºôh-ˆÛ-ÁÝGÅ-iG-¾-ºHã¼-z-GP-ºIô-GÛ-
¼ïh-h¤ 
_______________________________________________________________ 

 
_______________________________________________________________ 

  
_______________________________________________________________ 

 
_______________________________________________________________ 

 
 
 
Examples: Wall sockets are connected in parallel circuits. 
 
hqï-¤±ômü    MP-¢¼-ºDô¼-¤ÛG-n¤Å-mÛ-JÀôG-¾¤-¤Z¤-ºIôÅ-¾-¤fÞh-»ôhü 
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17. Household circuits and Overloading   

17 mP-EÛ¤-JÀôG-¾¤-hP-JÀôG-Mãm-±h-zL¾ü 
 

Electricity is usually fed into a home by two wires called lines. These lines are very low in 
resistance. They branch into parallel circuits connecting ceiling lights and wall outlets in 
each room. Lights and wall outlets are connected in parallel, so all are impressed with the 
same voltage, in India usually about 230 V.  
 
uÛ¼-zbP-DP-q-ŸÛG-mP-JÀôG-mÛ-¾-h‚Ûm-(line)ŸïÅ-qºÛ-JÀôG-Båh-GZÛÅ-»ôh-q-hï-GZÛÅ-zMãh-mÅ-GbôP-
GÛ-»ôhü ¾-h‚Ûm-ºhÛ-±ô-JÀôG-ºGôG-È-TP-h¤º-qô-»ôhü hï-n¤Å-m-ÛJÀôG-¾¤-¤Z¤-ºIôÅ-»¾-GºÛ-fôG-
mÅ-DP-qºÛ-mP-GÛ-¯ÛG-qºÛ-fôm-ÇKô-hP-MP-¢¼-ºDô¼-¤ÛG-¾-¤fÞh-»ôhü Áï¾-lôG-hP-MP-¢¼-ºDô¼-¤ÛG-
n¤Å-¤Z¤-ºIôÅ-¤fÞh-»ôhü hï-ºi-ÅôP-®P-±P-¤-¾-GTÛG-¤±ßPÅ-ˆÛ-JÀôG-ÁÝGÅ-fôz-ˆÛ-»ôhü Mãm-hÝ-M-
G¼-¾-JÀôG-ÁÝGÅ-ºô¾^- 230®¤-»Ûmü 
 
17.1. Function of Fuse      ༡༧་༡ ་    

 
We can see how overloading occurs by considering the circuit below. 
Connecting more devices increases the current. Connecting too 
many devices into the same circuit results in overheating that may 
cause a fire. To prevent overloading in circuits, fuses are connected 
in series along the supply line. In this way current must pass through 
the fuse in the whole line. 
 
ºôG-bà-»ôh-q-JÀôG-¾¤-GŸÛ-zŸG-‚Å-m-P-±ôÅ-JÀôG-Mãm-±h-¾Å-zL¾-z-¤fôP-
fÞzü G¾-bï-JÀôG-GÛ-Mã-¾¤-¾-¤Dô-VÅ-¤P-z-¤fÞh-q-»Ûm-m-JÀôG-Mãm-»P-hï-¾Å-
¤P-hÝ-ºIô-z-hPü JÀôG-¾¤-GTÛG-¾-ºyâ¾-VÅ-¤P-qô-¤fÞh-qºÛ-Aïm-HÛÅ-iôh-±h-
¾Å-¿ËG-q-º‚ãP-mÅ-¤ï-ºz¼-ÆÛhü JÀôG-¾¤-mP-¾-JÀôG-Mãm-±h-¤Û-zL¾-qºÛ-
¹ôG-fzÅ-¾-¤Dô-vôh-¾-h‚Ûm- (line)¼Û¤-qÅ-ŸÝm-Båh-¤fÞh-hGôÅü ºhÛ-¿e¼-
JÀôG-¾¤-¾-h‚Ûm- (line)»ôPÅ-µμôGÅ-ŸÝm-Båh-¾-¤fÞh-hï-JÀôG-Mãm-MãG-fÞz-q-
ŸÛG-hGôÅü 
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17.2 Electrical Sockets with 2 or 3 Pins and connecting cables 
 ༡༧་༢  !ོག་གི་འཁོར་མིག་ མིག་གཉིས་ཡང་ན་ག*མ་+ེད་པ་།     ༡༧་༣  !ད་$ེད་&ར་(ད། 
 

  
 
 

There are two types of sockets from where you can get your electrical power. The small 
ones have 2 holes; the bigger ones have e three holes. For operating any electrical appa-
ratus you actually need only 2 connections, so that the circuit is closed and the apparatus 
is connected. The third hole is the so called ground connection. This is used to protect you 
from an electrical stroke. All apparatus with a metallic body must have a ground connec-
tion, which connects the body separately directly without any possibility to interrupt e.g. by 
fuses, switches etc. to the ground of the planet earth. 
 
!ོག་ལེན་པར་!ོག་གི་འཁོར་མིག་ལ་རིགས་གཉིས་ཡོད། !ོག་གི་འཁོར་མིག་*ང་བ་དེ་ལ་ཨི་1ང་གཉིས་ཡོད་ལ་ཆེ་བ་དེ་ལ་ཨི་1ང་ག6མ་ཡོད། 
དངོས་འ'ེལ་*ས་ན་"ོག་གི་ཡོ་'ེས་ཡོང་ལ་"ོག་གི་,ོར་ལམ་ཁ་0ག་པར་མ2ད་4ོར་གཉིས་དགོས། !་ག་ག$མ་པ་དེ་ས་*ོག་གི་མ-ད་ཡིན། 
ས་#ོག་དེ་$ོག་'ི་)ེག་འ+བ་ནས་འགོག་%ང་'ེད། !ག་རིགས་ཡིན་པའི་+ོག་གི་ཡོ་-ེས་ལ་ས་+ོག་ཉེད་པར་དགོས། ས་#ོག་དེ་(ན་*ད༼fuses༽ 

དང་ !ོག་%ོར་བ་དང་གསོད་པའི་ཡོ་ཆས་༼switches༽བར་ཆད་མེད་པར་གོ་ལར་མ*ད་+ེད་དགོས། 
 
 

     
 Incorrect ༼ ནོར་བ།༽ Correct  ༼ནོར་མེད།༽ 
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Newer use a connecting wire with a three holes socket on one end and a plug with only two pins on 
the other end. All three holes have to have single connection wires to the pins of the plug! If this is 
not the case it will be very dangerous and life threatening. 
 
མ"ད་%ེད་'བས་*ོག་ཏར་/ི་གནས་གཅིག་ལ་ཨི་5ང་ག7མ་%ེད་པའི་འཁོར་མིག་དང་གནས་གཞན་<་ཨི་5ང་གཉིས་>ི་འཁོར་མིག་ནམ་ཡང་བེད་@ོ
ད་མ་$ེད། ཨི་$ང་ག'མ་ལ་ཏར་,ད་རེ་/ི་!ོག་གི་&བ་(ར་༼ plug ༽ ལ་མ$ད་དགོས། དེ་འ%་མེད་ན་(ོགས་ལ་ཉེན་ཁ་ཅན། 
 

 
17.3 Danger of electricity to the human body 
༡༧་༣  མིའི་%ས་ལ་(ོག་གི་ཉེན་ཁ། 
 

 
Electrical current-time graph of effects on the human body 

 

The human body controls its functions by very weak electrical currents, which are transmit-
ted via the nerves. That's how e.g. the electric currents of the heart can be visible on an 
ECG (Electrocardiography). If now a current from outside the body is superimposed over 
the signals from the nerves, there will be a malfunction of the body organs and muscels, 
e.g. for muscle spasms or life-threatening ventricular fibrillation. The ventricular fibrillation 
will cause a failure of the heart as its function to pump the blood up to the brain. The brain 
will be permanently damaged. As a sensitive organ with no blood supply this will cause 
death within a few minutes.  
At a current flow in the body of only 0.03 amps (= 30 mA) for 0.2 second (= 200 ms) or 
longer these phenomena will occur.  
To protect against electrical accidents it is necessary that all current-conductive parts such 
as cables, apparatuses or equipment are insulated throughout. It is the responsibility of the 
user to ensure that no parts are used with damaged insulation. 
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མིའི་%ས་དེ་དབང་+འི་,ད་-ོག་0གས་འ1་མོས་2ངས་འཛ4ན་6ེད། དེ་འ8་ ECG (Electrocardiography) 
!ད་$ིང་གི་(ོག་*གས་དེ་མཐོང་/བ། 
ང་ཚ$འི་ག(གས་པོའ ,་-ི་ནས་/ོག་0གས་ཞིག་དབང་4འི་/ོག་བ5་6ེང་8་གཅིག་ཐོག་ཏགཅིག་(ེག་"ེད་ན་ང་ཚ(འི་དབང་པོ་དང་ཤ་གནད་སོགས་1ི་!ེ
ད་ལས་ལ་%ོན་(ེད་ དཔེར་ན་ ཤ་གནད་ག&ས་(མ༼ muscle spasms ༽ཡང་རང་&ོགས་ལ་ཉེན་ཁ་ཅན་ ventricular fibrillation 
ཡོང་%ིད། ventricular fibrillation !ི་$ིང་ནས་(ད་པར་,ག་.ག་མ་0བ་པ་བཟོས་ནས་(ད་པ་དེ་གཏན་འཇགས་གནོད་&ོན་"ེད། 
དེ་འ%་ཡོང་ན་མི་དེ་,ར་མ་ཁ་ཤས་ནང་ཤི་$ི་རེད། གལ་+ིད་ང་ཚ.འི་ད0གས་པོའ 4་ནང་6ོག་7གས་ ༠་༠༣ amps (= mA ༣༠)་!ར་ཆག་ ༠་༢ 
(= ms ༢༠༠) དང་མང་བ་གོར་ན་ ventricular fibrillation དེ་!ང་། !ེན་ཆག་མ་ཡོང་ཆེད་)ོག་ཏར་དང་)ོག་གི་ཡོ་.ེས་0མས་ 
བ"ད་%ིད་མི་(ེད་པའི་,ས་"ི་འ%མ་དགོས། ,ོག་གི་ཡོ་.ེས་བེད་%ོད་'ེད་མཁན་+ི་ལས་མཁན་དེ་བ"ད་%ིད་མི་(ེད་པའི་,ས་"ི་འ%མ་མེད་ 
པའི་ཆ་ཤས་(མས་བེད་-ོད་/ེད་0་མེད་པ་དེ་རེད། 

 
 

 


