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• ቺᕕᓗዲᑿᑢቨ ᑰᑿᎳ ᢝ
ᡧᣚ ᢝᣒቲ።ᕓቨ ቦጤᘘᑿᑢቨ͘

- ᑛጕቲᘘኤᑿᑢቨ ኺዲᑢቨ ᒻፅᒯቲᎠᒷዟᓗᗫᓆ ቲ᠍ᏽᑩᎼᑻ ቨ᠍ጳቲ፭ᑻ ᒇᓗᐯ኏ᓆ ᓭጤᘌጤዠ ኸᎣᏸ ቲᑿᒳᑩዡቨጕ ᡧ ᢕᣌᏟᑩᑻ ᡧ ᢕᣌ኎
•ᓭᓗᒐቲእᑢቨ Ꮹᑩᑿᑢቨ ᑰዡቨጕ ᣠቧ  ጕጕ ᡨᣂᑻ ጳቲᘭ኏ ᒢᎳ ᓀዱ኏ቲᒙᑢቨ  ᢝᣓᛳ᎟ቲᒙᎼᑿᑢቨ ᑛቲዱᑿᑢቨ ᎛ᓗᎣዡ͘

- ᑛᓗዲᑿᑢቨ ᑷቨጤዳኤ።ቨͿᑛᓗዲᑿᑢቨ ᓗᒯቲᑻ ; ͗ ᑷጤዳኤ፭ᛒ ጴቲᒳዟኤᑢቨ ቺቲᎣዲᑻ ᒢᑻ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᓀᏸቲᎣᑢቨ ᑰᏽᒐ ᢝ
ᡧᣚ ᣠቧ ጤᘭᑢᓗ

ጤᒳዱᑢቨ ᎖Ꮯዡᓆ ᏃᏕጳ ᐂᗫᖁ᎟ ᒢᎳ ፅᐛጥ኏ ᒻጳቲ፭ዡ ᒇᓆጤᗷ ᐇᕙᒳኤ።ᕕቨ ᒢᜧቲᑻቦ͘
- ᑛᓗዲᑿᑢቨ ኸᘭᐛፅ኏   ͗
- Ύ ቲᑿᒯᓆ ጤᘌጤዲᑢቨ ᒢᑻ ኸᑩᏸ ᑛᓗዠ ᡧ ᢕᣌᏕᓗᏟᑩᑻ ᡧ ᢕᣌᏟᑩᑻ
Ϳቦ ; ᒷ኏ቲᏟᑢ ጕጤᎳᓆ ᢝ

᡽ᣍቨጤኤ኎ᕕቨ Ꮹᑩᑿᑢቨ(N1) ᑰᎏኤᗫᓆ ጕጕ ᡨᣂᑿᑢቨ ጳቲᘭኤᑢቨ ᒻፅᓹቨጤᗷ͘
Ϳቹ ; ᒷ኏ቲᏟᑢ ጕጤᎳᓆ ᓭᓗᒐቲእᑢቨ Ꮹᑩᑿᑢቨ(N2) ᑰᎏኤᗫᓆᑰᑿዠ ᒻፅᓹቨጤᗷ͘

•ᓀᑻቲᒯ ቺቲᎤዠᕙᑻ ͗Ͳᑢቨ ᎖Ꮯዳᗫᓆ ᏃᏕፅᓾ ᒢ᜻ᑢᓆ ጳቲᘭኤᑢቨ ጕጕፅ኏ ᒢᑻ ᢕᣂᎼᘌ ᕕ ᢝ
᡽ᣍቲᗖᖁᒳ᜻ᑢቨ ᑛᓗዲᑿᑢቨጳቲᘭኤᑢቨᓆ ጤᒳዱ͘



• ᢝ
᡽ᣍቲᗖᖁᒳ᜻ᑢቨ ᑛᓗዲᑿᑢቨ ᑰᑿᎳ ᓀᏽᗫᖁ᎟͗

•Ꭳዡ ᡫᣄᙬᒙ኏ ᢕᣂᎼኤᑻ ᢝᣓᛳ᎟ቲᒙᎼᑻ ᐂᏕጤ኏ ᣠቧ ᓭጕᓖᓾ ᢝ
᡽ᣍቨጤኤ኎ᕕቨ Ꮹᑩᑿᑢቨ ᢝ

ᡧᣚ ጕጕ ᡨᣂᑿᑢቨ ᢝ
᡽ᣍቲᗖᖁᒳ᜻ᑢቨ ጳቲᘭኤᑢቨ ᢝᣓᛳ᎟ቲᒙᎼᑿᑢቨ ᑛቲዱᑿᑢቨ  ᎛ᓗ

ᓀᎻᏕቨጕ ᒻᓗᏸ ጤᑢᓗᓾ ᑰᑻ ᓭᓗᒐቲእᑢቨ Ꮹᑩᑿᑢቨ ᢝ
ᡧᣚ ᢝᣓᛳ᎟ቲᒙᎼᑿᑢቨ ᐂᏕጤኤᑢቨ ᢝ

ᡧᣚ ቨ᠍ ᢕᣂᎼ኏ ᓀነጤዲᑻ ᓭጤᘌጤዲᑢቨ ኸᑩᏽᑢቨ ᢔᣂᎳ ᣢᎳ ᒿጕጕ ᡨᣂᑻ ᓀᘭᓹቲᗖᖁᒳᐛ
ᒷ፭Ꮯᒐ ጳጤᎏᑿᑢቨ ᒷᑢ ጕጕ ᡨᣂᑻ ᢝ ᡵᣎዠ ጳቲᘭ኏ ᓀᏽᑩᎼᑿᑢቨ ᓭᓗᒐቲእᑢቨ Ꮹᑩᑿᑢቨ ᒻፅᓹቨጕ ᢝ

ᡧᣚ ፅᑿᘌ ቲᑿ᛿ ᒷᘭᏕፅ᎟

• Ꭻቨᓗᒐቦᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ቺᕕᓗዲᑿᑢቨ͗
•Ύ                                 ጤᒳዱᑩᑢ ᏃᏕቨጳ ᑛᓗዲᑻΎ  ጤᒳዱᑩᑢ ᎖Ꮥቲዡ ᑛᓗዲᑻ

•ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᒻጳጤᏽᑢቨ     ͗ ᑰᏽᒐ ᑛጤᎻᑻᓀᏸቲᎣᑢቨᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ͘
R×P=ܫଶ ϭ΃P=I×V

•ᓀᎤዠᕙᑻ ͗ ᢝ
᡽ᣍቨጤኤ኎ᕕቨ Ꮹᑩᑿᑢቨ ᢝ

ᡧᣚ ᒻጕᓗዟᓗᑿᑢቨ ᒻጳጤᏽᑢቨ ᒢᑻ ᒻጤᑿኤ፭ᑻ ᓭᓗᒐቲእᑢቨ Ꮹᑩᑿᑢቨ ᢝ
ᡧᣚ ᓀᑻጤዳኤ፭ᑿᑢቨ  ᒻጳጤᏽᑢቨ͘

• ቺቲᎤዠᕙᑻᓀᑻቲᒯ ͗Ͳጳቲᘭኤᑢቨᓆ ጤᒳዱᑢቨ ᎖Ꮯዳᗫᓆ ᏃᏕፅᓾ ᒢ᜻ᑢᓆ ጳቲᘭኤᑢቨ ጕጕፅ኏ ᒢᑻ ᢕᣂᎼᘌ ᕕ ᢝ
᡽ᣍቲᗖᖁᒳ᜻ᑢቨ ᑛᓗዲᑿᑢቨ͘

• ᢝᣠቲእᑿᑢቨ ᑛᓗዲᑿᑢቨ ͗ ᡧ ᢕᣌᏟᑩᑿᑢቨ ᡧ ᢕᣌ኎ ᒻጳጤᏽᑢቨ ᢝ
ᡧᣚ ᒻጳቲ፭ዡ ᓭቦ ኸᛞ፭ᛒᕕ ᓭጥᑢቨ ᑛᓗዲᑿᑢቨ ᓗᒯ                                               ͘

 

f1 =f2=f



Ͳᕕ ᑃᑢ጖ᓆ  ጳቲᘭኤᑢቨ ᒻጤ፮ᑢ ᎖Ꮥቲዡ ጤᒳዱᑩᑢ ᏃᏕቨፅᑢቨ ᑛᓗዲᑿᑢቨᒇ͗

• ᢝᣢᑩᎳ ͗  ᢝᣠቲእᑻ ᑛᓗዲᑻ ጤዟᓗᓾᕕ͘
•ᒇᕕp2 p1  ≠ ኸᛞ፭ᚽᑰᜓ፣ ᣢᎳ ᓀᏸቲᎣᑢቨ ᒢᑻ ᔹፆዟᓆ ᔹቨᓗᒳᑢቨ ᢝ

ᡧᣚ ᢝᣓᛳ᎟ቲᒙᎼᑿᑢቨ ᐂᏕጤኤᑢቨ ᒢᑻ ᔹፆዟ ᒇቨጤᏽᏕ ᓀᏸቲ᎟
ᓭጤᘌጤዲᑢቨ ኸᑩᏽᑢቨ ᢝ

ᡧᣚᓆ ᡧ ᢕᣌᏟᑩᑿᑢቨ ᐇᕙ።ቦ ᢝ
ᡧᣚ ᓀᗫጳቨፅዠ͘

•ᑛᓗዲᑿᑢቨ ᒻᔹቲᏟᐛ ͗ᗖᖁᒳ᜻ᑢቨ ᒻጳጤᏽᑢቨ ᣠቧ ᓭᓗᒐቲእᑢቨ Ꮹᑩᑿᑢቨ ᢝ
ᡧᣚ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᒻጳጤᏽᑢቨ ᡧ ᢕᣌ኎ ᓀᘘ፭ ᑢቨ ᓗᒯ Ꮹᑩᑿᑢቨ ᢝ

ᡧᣚ ᓀᘭᓹቲ
 ᢝ
᡽ᣍቨጤኤ኎ᕕቨ

 



•ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ  ᒻጳጤᏽᑢቨ ᑰᏽᒐ͗

•ᑰᑩᎳ͗ ᑰᏽᒙ኏ ጕጕ ᡨᣂᑻ ጳቲᘭ኏ ᑰᜓ፣ ᣢᎳ ᓀᏸቲᎣᑢቨ ውቲኤᒐቨ ቺቲᎣዲᑻ ᒢᑻ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᒻጳጤᏽᑢቨ͘
• ᣢᎳ ᕕቧ ᑰᑿᎻ኏ ᕕ ᢝ ᡨᣎᑢቨ ቺᕕᓗዲᑿᑢቨ ᑷቨጤዳኤ።ឝ኎ ቲᒳ᎐Ꮯዡ ᓆቦ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᒻᓗᏽᑢቨ  ᏃᏕጳ ᓀᑢᓗᒳ፭ᑢ
•ጕጕ ᡨᣂᑻ ጤᒳዟ ጳጤᎏᑻ͘
• ᒻጳጤᏽᑢቨ ᒇቨጤᏽᏕ ቹቲ፭ዲᑢ ᓀᘭᎊቲᗫጳ ᓀᏸᕙᎳ ውቲኤᒙᙬ።ቨ(p൏) ᑰᏽᒙᑢቨ ᐇᕙ።ቦ ᢝ

ᡧᣚ ᒻጳቨፅዠ ᑰᜓ፣ ᣢᎳ͗



• ጤᒳዟ ᏳፅᏕ ኹዲ኏ ᡧ ᢕᣌ᜻ᑩᒳኤ፭ᑿᑢቨ ᣠቧ ᒻ ᢕᣂኣᐛ ቺቲᏕቲ፭ᑻ ᢔᣂᎳ ጤᘭᑢᓗኤᑢቨ ቺቲᎣዲᑻ ᒢᑻ ᒻጳጤᏽᑢቨ ᑰᏽᒙ኏
•ᓀᑩᏸቲᒙᑢቨ ᐇᕙ።ᕓቨ ᢝ

ᡧᣚ ᓀᏸቲᎣᑢቨ ᒇቨጤᏽᏕ ᒢᑻ ᑰᑩᏽᘭᑢ ᎖Ꮯዳᒙᑻ ጳቲᘭᙬ኎ ቹᓗዲᎏᑻ ሓᑛቲᎳ͘
•ωϭοϭϣϟ΍ ιΧϠϣ

• Ύᅰቲᑿᒳᒙᚏ኎  ፸ᑻᕙ኏ ᓭቦ ᒢᑻ ᓭᓗᒐቲእᑢቨ Ꮹᑩᑿᑢቨ ᣠቧ  ᓀᘭᓹቨጤኤ኎ᕓቨ Ꮹᑩᑿᑢቨ ᒢᑻ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᓀᎻᏕቨጤᑢቨ ᒻᓗᏽᑢቨ ᑰᏽኤ ኏ Ꮹᘭᐛ
• ኺዲᑢቨ ᒻፅᒯቲᎠ ᑛᕙዡ ᒢᑻ  ᡧ ᢕᣌᏟᑩᑿᑢቨ ᡧ ᢕᣌ኎ ᑛጕቲᘘኤᑿᑢቨ ᑃᑢ጖ᓆ ᐂᏕጤ኏ ᢕᣂᎼኤ኎ ᢝᣓᛳ᎟ቲᒙᎼᑿᑢቨ ᑛቲዱᑿᑢቨ͘
•Ύ ᖁᒳ᜻ᑢቨ ᑛᓗዲᑿᑢቨ ᢝ

ᡧᣚ ቲᑿᒳᒙᚏ኎ Ꭷᗖᖁ኏ ᢝ ᡨᣎᑢቨᓆ ᓭᓗᒐቲእᑢቨᓆ ᢝ
᡽ᣍቨጤኤ኎ᕕቨ ᒇቲᏟᑩᑿᑢቨ ቲᒳᑢᓗዠ ᏋᓗᏟᑩᑿᑢቨ ᓀᘌጤᘌጤዲᑢቨ ᒿቨᓗᒙᑢቨ ᑷᓗᏽ኏ ቨ጖ቲᑿᑢ ኺዲᑢቨ ᒻጕቲᗫᖂ኎ ᢝ

᡽ᣍቲᗖ
 ᢝᣓᛳ᎟ቲᒙᎼᑻᓆፅᒳ᜻ᑢቨ     ᅰ ᔹቨᓗᒳᑢቨ ᢝ

ᡧᣚ ቲᒯጤᏽᏕ ᑰᑩᏽ኏ᓆ ቲᒯጤᗫᖂ኏ᓆ ᢝᣓᛳ᎟ቲᒙᎼᑿᑢቨ ᑛቲዱᑿᑢቨ ᎛ᓗᎣዡ ፆᐛፅ኏ᓆ ᒃᎤᒙ኏ ቲᒳᒐᕕ͘
•Ύᅰ ᢝ

᡽ᣍቲᗖᖁᒳ᜻ᑢቨ ᑛᓗዲᑿᑢቨ Ꭻᖔᒐ ᢝ
ᡧᣚ ᓭᓗᒐቲእᑢቨ Ꮹᑩᑿᑢቨᓆ ᢝ

᡽ᣍቨጤኤ኎ᕔቨ  Ꮹᑩᑿᑢቨ ᡧ ᢕᣌ኎ ቺቲᏟᑩᑢቨ ጕጤᎳ ᓀᘘ፭ᙏ ፅነᓖ኏ Ꮹᘭᐛ
• ᑛቲዠ ᢝ

ᡧᣚN1ޓN2 ᒇᓗᐯ኏V1ޓV2 ᑛቲዠ ᢝ
ᡧᣚ ጤᒳዱᑩᑢ ቲ᠍ᎻᏕቨጳ ሑᢻᓗዲᑻ ᑛᓗዲᑿᑢቨ ᣥ፭ᚱᓆN1ޒN2 ᒇᓗᐯ኏V1ޒV2 ᑛᓗዲᑻ ᑛᓗዲᑿᑢቨ ᣥ፭ᛒ

ጤᒳዱᑩᑢ ᎖Ꮥቲዡ͘
•Ͳ Ꮹᑩᑿᑢቨ ቺቲᏟᑢ ጕጤᎳᓆ ᢕᣂነተኤᑢቲᗷ Ꮹᑩᑻ ᢝ

ᡧᣚ ᒻጤᑢᓗᑿᑢቨ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᓀᎻᏕቨጤᑢቨ ᒻᓗᏽᑢቨ ᡧ ᢕᣌ኎ ᓀᏸᕙᎻᑢቨ͕ᑩᑢቨ ጕጤᎳ ᒻጕቲᗫᖂ኎ ᓀᘌጕፅ᎟ ᓀᏸᕙᎳ ᒻᓗᏽᑢቨ ጕቨጕፆ኏ ቺቲᏟ
ᓀᎻᏕቨጤᑢቨ ͘

•Ͳᒷ᎐Ꮯዡ ᓆቦ ፅᑿኤ፭ᑿᑢቨ ጳቲᘭኤᑩᑢ ጤᒳዱᑢቨ ᏃᏕፅᑢ ቺᕕᓗዲᑿᑢቨ ᑷቨጤዳኤ።ቨ ᓀᘭᒐቲᜓᑻቧ ᑷጤᎳ ኸᛞ።͘
•ᑿᑢቨ ᐂᏕጤኤᑢቨ ᢝ

ᡧᣚ ᢕᣂᎼ኏ ᓭቦ ጤዟᓗᓾᕕ ᢝᣠቲኤᑢቲᗖᓆ ᢝᣓᛳ᎟ቲᒙᎼᑿᑢቨ ᑛቲዱᑿᑢቨ ጳቨጤᏽᑻ ᢝ
ᡧᣚ ᢕᣂᎼ኏ ኸᛞ፭ᛒᕕ ፅᑿኤ፭ᑿᑢቨ ጳቲᘭኤᑢቨ ᒇቦ ኺᘭዠ ᣠቧ ᓭጕᓖᓾ ቨጥᒯᓆ ᢝᣓᛳ᎟ቲᒙᎼ
ᓭᓗᒐቲእᑢቨᓆ ᢝ

᡽ᣍቨጤኤ኎ᕔቨ Ꮹᑩᑿᑢቨ ᡧ ᢕᣌ኎ ᑛጕቲᘘኤᑻ ኺዠ͘
•Ͳᑿᑢቨ ᣠቧ ጤᘭᑢᓗኤᑢቨ ᑰᑻቲᎻᑻ ᒢᑻ ቲᒳᑩᏽᒐ ᔹቲᒙነቦ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᓀᏸቲᎣᑢቨ ᢝ

ᡧᣚ ᒻጳቲ፭ዳᑢቨ ᎖Ꮯዳᗷ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ቺᕕᓗዲᑿᑢቨ ᒃᒯቲ፭ᘻ Ꮹᘭᐛ ᡧ ᢕᣌ᜻ᑩᒳኤ፭͘ ᏃᏕፅ኏ ኺᘭዠ
 ᢕᣂነተ኏ ᢝᣠቲኤᑢቲᗷ ᎖ᏟዳᘭᏕ ᑰᏽᒙᑢቨ ᐇᕙ።ቦ ᢝ

ᡧᣚ ጳቲᘭኤᑢቨ ᒻጤ፣ ᎖Ꮯዳᘌ ᓭጥᑢቨ ፅᑻᕓቨ ᓀᎻᏟ኏ፅᑻ ፅᓾጕቲᏽᑻ ᣠቧ ጤᒳዱᑢቨ ᓀᎻᏕቨፅᑢቨ ቺᕕᓗዲᑿᑢቨ ᓭጳቨፅዲᑢቨ ᑛᓗዱᑢቨ 
ᐇᕙ።ᕓቨ ᢝ

ᡧᣚ ᓀᘭᓹቲᗖᖁᒳ᜻ᑢቨ ᓀᏸቲᎣᑢቨ ᒻጳቲ፭ዡ ᎖Ꮯዳᒙ኏ᓆ͘










