
25/04/2011

1

UNIVERSITAS AHMAD DAHLAN

Pendidikan Fisika
http://pf.uad.ac.id

Kuliah Sejarah Fisika

Rachmad Resmiyanto
http://rachmadresmi.blogspot.com

Fisika Zaman Purbakala

Zaman < 500 SM

Å Manusia hidup pada zaman mitologi. Langit dibagi dalam daerah 

konfigurasi/konstelasi bintang.

Å Konstelasi bintang itu digambarkan sesuai dengan bentuk-bentuk 

yang ada dalam mitologi. Ada rasi Orion, Andromeda, Aquarius, 

Sagittarius...

Å Ada konstelasi di langit yang selalu dilewati planet-planet dan 

matahari atau terdapat di bidang ekliptika. Konstelasi ini disebu 

zodiak (lingkaran binatang-binatang).

Å Daerah ekliptika dibagi menjadi 12 karena planet dan matahari 

berada dalam satu zodiak selama 1 bulan. Setelah 1 tahun, planet 

dan matahari kembali ke posisi awal.
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Zaman < 500 SM

Å Babilonia mengembangkan ilmu astronomi, khususnya yang 

berkaitan dengan astrologi

Å Kepercayaan: kehidupan di bumi dipengaruhi/ditentukan oleh 

konstelasi dan letak benda-benda angkasa

Å Saros: periode terulangnya konstelasi benda-benda angkasa satu 

terhadap lainnya, 18 tahun 11 hari. Ini merupakan antar waktu 

terjadinya gerhana.
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Zaman < 500 SM

Å Dewa Matahari Ra, seusai menciptakan dirinya sendiri, kemudian 

bersatu dengan bayangannya, menghasilkan anak kembar

ï Shu (dewa udara)

ï Tefnut (dewa hujan)

Å Shu + Tefnut  ------ > anak kembar lagi

ï Geb (dewa bumi)

ï Nut (dewa langit)

Å Ketika Geb dan Nut akan bersatu, Ra marah. Shu diperintahkan 

untuk memisahkannya.  Nut dibawah jauh ke atas bumi.

Å Sejak itu, Nut menyentuh bumi hanya dengan ujung jari-jari kaki dan 

tangannya. Tubuhnya diselimuti bintang-bintang, yang juga anak-

anaknya sendiri, membentuk lengkungan cakrawala.

Å Mesir kuno mengembangkan ilmu astronomi, ilmu ukur, ilmu hitung, 

imu teknik, ilmu obat-obatan, anatomi tubuh manusia, seni lukis

Å Motivasinya adalah pengagungan raja sebagai keturunan dewa.
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Raphael 1509-10: School of Athens

Fresco, Vatican City, Apostolic Palace

25/04/2011 Rachmad Resmiyanto



25/04/2011

4

Zaman Yunani Kuno

Thales (620-547 SM)

× Saintis pertama. Sudah memahami 

pentingnya prinsip-prinsip umum ketimbang 

kejadian-kejadian khusus/individual.

× Orang pertama yang mengajarkan strukur 

mikroskopik materi.

× Air adalah elemen dasar alam. Segenap isi 

alam semesta ini terbuat dari air. 

× Gerakan larinya air merupakan alasan dasar 

untuk seluruh gerakan.

× Menganggap materi dan gaya sebagai satu 

kesatuan.
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Anaksimandros (609-546 SM)

×Muridnya Thales

×Percaya bahwa alam diatur oleh suatu hukum. Lebih 

percaya pada kekuatan fisis ketimbang kekuatan 

supernatural yang bikin keteraturan di alam.

×Entitas wujud alam semesta adalan apeiron.

×Apeiron ini mirip dengan konsep 

ñkehampaan/vacuumò, sesutau yang tak jelas/tak 

tentu dalam ruang dan waktu.

×Sudah punya gagasan evousi binatang melalui 

mutasi, dan bukan melalui seleksi alam.

×Hasil belajar dari Mesir, jam berdasarkan bayangan 

sinar matahari dari suatu tongkat.
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Zaman Yunani Kuno

Å Anaksimenes (585-525 bc)

ïMurid Anaksimandros

ïUdara/angin merupakan entitas wujud alam semesta, ia yang 

mendasari segalanya.

ïPanas dan dingin menyebabkan udara menciptakan suatu 

bentuk.

ïBumi, matahari dan bintang adalah cakram/piringan di atas 

udara. 
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Å Empedocles (490-430 bc)

ïEntitas wujud di alam semesta terdiri atas 4 unsur: api, angin, 

air, tanah

ïUnsur-unsur 4 tersebut tidak bisa saling tukar menukar satu 

sama lain.

ïAda 2 kekuatan/gaya: centripetal force of love dan centrifugal 

force of strife. Ini yang bertanggung jawab dalam interaksi unsur-

usur tersebut.

ïTeori 4 unsur ini di adopsi Aristoteles dan diyakini hingga abad 

renaisans.

ïUntuk membuktikan bahwa dia bisa abadi, dia melompat ke 

kawah gunung api Etna.
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Zaman Yunani Kuno

Å Udara: basah  - panas

Å Api: Panas - kering

Å Tanah: Kering - dingin

Å Air: Dingin - basah

11
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Kepingan prasasti Empedocles
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Zaman Yunani Kuno

Å Leucippos (5th century bc)

ïTak ada yang terjadi secara 
kebetulan tanpa alasan, segalanya 
pasti punya tujuan.

ïBapak Atomisme : entitas wujud 
adalah atom

ïAda 2 entitas ang invariant (bhs 
Indonesia: karar): atom dan 
kehampaan.

ïSegala sesuatu juga memiliki sifat 
mendasar: perubahan dan gerak.

ïBiasanya disebut bersamaan dengan 
muridnya, Democritus
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Å Democritos (460?- 370? bc ) 

ïThe most important of ancient philophers that studied the basic 
structures of Nature

ïDeveloped the theory of atoms: atoms are indivisible, eternal, 
indestructible, infinite in number, and different one another in 
shape, order, and position.

ï In collision atoms can form combounds if forms match (-> 
bodies), or they rebound. The form of atoms determine eg. 
tastes.

ïDeterministic theory, but the origin of the motion of atoms 
remained unexplained.

ïVoid = nothing. First time ònot-beingò was considered as a real 
existent entity.

ïHardy any of Dôs writings survived.
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Zaman Yunani Kuno

Å The atomistic theory was further developed and passed forward by  

Epicuros ( 341-270 eaa) ja Lucretius (95-55 eaa).

Å Epicurusôs theory differsed from that of Democritus because he 

admited that atoms do not always follow straight lines but their 

direction of motion may occasionally exhibit a 'swerveó.

Å Lucretius was a poet, who advocated the epicurean philosophy and 

atomism.
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Excavation of the Aristotleôs Lyceum. 
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ÅAristotle (384-322 bc)
Atomists are called pre-Socratic philosophers.

Socrates started a new era, moving from natural philosophy to the topics of 
moral and politics. He was the father of the Western philosophy. He was 
executed for his political convictions.

Platowas the best known student of Socrates. Soctaresô thoughts have 
survived in Platoôs dialogues.  Plato founded Academy, the first institute 
for higher learning in the Western world. 

Pôs philosophy in a nutshell: The material world as it seems to us is not 
the real world, but only a shadow of the real world. 

Aristoteles was a student of Plato. He was natural philosopher and 
empirist, in many respects orthogonal to Plato. Aristotle had a profound 
impact on Western thought. Essential was his primacy of searching 
explanations for change and motion, and the idea of carrying systematic 
research.
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Zaman Yunani Kuno

Life of Aristotle

ïStudied and worked in Platoôs Academy for 20 years, until the death of 
Plato.

ïWas invited to teach  the future king of Macedon, Alexander the Great.

ï Returned to Athens and established a new school Lyceum (peripatetical 
school) and taught there for 12 years.

ïWrote there the main part of his written works, 46 works are known 
(English translation takes more than 2000 pages!).

ï He studied almost all subjects possible at the time: from anatomy to 
astronomy, from politics to physics. He was also interested in literature, 
education and foreign habits.

ï Most important treatises include Physics, Metaphysics, Politics, De 
Anima (On the Soul) and Poetics. 

ï Growing anti-Macedonian sentiment forced him to leave Athens. ñI will 
not allow them to commit another crime against philosophy.ò He died 
soon for illness.

ï As a person he was arrogant and a bit of dandy, admirable rather than 
amiable.
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Prinsip Utama Fisika Aristoteles

1. natural places: earthly elements earth, water, air, fire have their 
natural place; the earth at the centre of the Earth, then water, then 
air, then fire. 

2. center of the universe: The center of the Earth is also the center of 
the universe. 

3. gravity and levity: to achieve this position, objects feel a downward 
or upward force. 

4. rectilinear motion: motion in response to this force is in a straight 
line at constant speed. 

5. velocity density relation: the speed is inversely proportional to the 
density of the medium. 

6. vacuum is impossible: motion in a vacuum is infinitely fast. 

7. infinite universe: space cannot have a boundary. 

8. continuum theory: matter cannot be made of separate atoms, 
because between atoms there should be vacuum. 

9. ether or quintessence: objects above the Earth are not made of 
Earthly matter. 

10. circular motion: planets move in perfect circular motion. 
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Prinsip Utama Fisika Aristoteles

Å Trajectory of a thrown object. Two rectilinear motions and one 

circular. Note the final part of the trajectory, ie. The vertical natural 

motion towards the Earth.
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Prinsip Utama Fisika Aristoteles

Å Aristotle looked for causes of phenomena:

ïEfficient cause, related to physical effort

ïMaterial cause, related to the material the object is made of

ïFormal cause, refers to a law that underlines the occurence

ïFinal cause, related to the purpose (teleology)

Å Looked for mechanisms or òhowò (efficient causes), but often 

included teleological arguments or òwhyò (final causes)

The failings of Aristotleôs physics were largely due to lacking 

concepts like mass, velocity, force and temperature.

He also did not see the central role of mathematics in physics.
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Kosmologi Aristoteles

- The world did not come into being at one point, but that it has 
existed, unchanged, for all eternity

- Sphere is most perfect form. Sun, Moon and planets are perfect 
spheres, and they are eternal.

- The universe is a gradual set of moving spheres, starting from the 
lunar sphere and ending in the fixed star sphere. In the end A. 
needed 55 spheres!

- An inner sphere is made to move by the next sphere surrounding it, 
and the fixed star sphere is moved by the ultimate mover.

- Despite it complexity, the model explained and predicted most of the 
observed motions of the stars and planets. 
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Claudius Ptolemaeus (Ptolemy) (90-168) lived in Egypt under the 
Roman empire.

He developed Aristotleôs cosmology and astronomy further taking 
into account the accurate observations done during centuries by 
Babylonians.

His book Almagest the only surviving comprehensive ancient 
treatise on astronomy. It was improved and completed by Islamic 

astronomers during Middle Ages. It contained covenient tables, 
which could be used to compute the future or past position of the 
planets, as well as a star catalogue.

The geocentric model of Aristotle and Ptolemy remained as a 
canonized model for the universe until 16th century. 

2525/04/2011 Rachmad Resmiyanto

Claudius Ptolemaeus (Ptolemy) (90-168) lived in Egypt under the 
Roman empire.

He developed Aristotleôs cosmology and astronomy further taking 
into account the accurate observations done during centuries by 
Babylonians.

His book Almagest the only surviving comprehensive ancient 
treatise on astronomy. It was improved and completed by Islamic 

astronomers during Middle Ages. It contained covenient tables, 
which could be used to compute the future or past position of the 
planets, as well as a star catalogue.

The geocentric model of Aristotle and Ptolemy remained as a 
canonized model for the universe until 16th century. 

2625/04/2011 Rachmad Resmiyanto


