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a / Galileo Galilei (1564-1642).

The Principle of Inertia
No force is required to maintain motion with constant velocity
in a straight line, and absolute motion does not cause any

observable physical effects.
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Discussion question D.
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HroToHOBA MexaHuKa.
MHepTHa maca Ha Tenara

ZF—O:-—:O.

1.First law: The velocity of a body remains constant unless

the body is acted upon by an external force.[3][4][5] dp d(mv)
F = = — )
dt dt
2.Second law: The acceleration a of a body is parallel and
directly proportional to the net force F and inversely dv
proportional to the mass m, i.e., F = ma. F=m a = ma,

3.Third law: The mutual forces of action and reaction
between two bodies are equal, opposite and collinear.

Z Fa,b — = Z Fb,a
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3aKOH 3a rpasutaumaTta. I pasuTaLUMOHHG Maca.

G =6.67384(80) x 107" m* kg™ s7* =
= 6.67384(80) x 107" N (m/kg)’

E

D R—
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PaBeHCTBO Ha UHepTHATA U
rpaBUTALMOHHATA Maca

A

c/A simplified drawing of an
Eb6tvos-style  experiment. |f
the two masses, made out of
two different substances, have
slightly different ratios of inertial
to gravitational mass, then the
apparatus will twist slightly as the
earth spins.

Q——

b/If the cylinders have slightly
unequal ratios of inertial to grav-
itational mass, their trajectories
will be a little different.
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Pur. 1.3. Anbepr Aitrmaita (Albert Einstein, 1879-1955). Ha kapukarvpara XyI0.KHUF BT
Cunum Xapuc e HapucyBan efHa ¢urypa, B KOATO BexHara Moxke Aa ObAe pasmo3HaT
apenuAaT AfiHmaie, BesimHocT Tol e 611 Miag 4oBeK, KoraTo e ussen E = mc?. CHAMKaTa
e HamnpaseHa npubnusurenHo no spemero (1905), KoraTo e NyGAHKYBAN cneyuaaHama
meopus Ha omrocumenrnocmma. Tosa e efHO OT MHOI'OTO MYy 3abeseKHTETHN KOCTHIKEHUA
B obJlacTTa Ha TeopeTHUYHaTa QH3NKa, KATO HAH-TOJIAMOTO OT BCHUYKHU e ofama meopus
Ha omHocumenHocmma, Oy6ankyBaHa opes 1915 r.
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ExkcnepumeHT Ha Pound& Rebka

r/Pound and Rebka at the
top and bottom of the tower.

(Harward, 1960 r.)
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p / Emission of 14 keV gamma-
rays by *'Fe. The parent nucleus
Co absorbs an electron and

undergoes a weak-force decay
';aes process that converts it into ¥ Fe,
in an excited state. With 85%
probability, this state decays to a
state just above the ground state,
with an excitation energy of 14
keV and a half-life of 107 s. This
state finally decays, either by
gamma emission or emission of
an internal conversion electron,
detectors to the ground state.

557k

For y = 22.6 m, the equivalence principle predicts a fractional
frequency shift due to gravity of 2.46 x 107!, Pound and Rebka
measured the shift to be (2.56 £ 0.25) x 107'°, The results were in
statistical agreement with theory, and verified the predicted size of
the effect to a precision of 10%.
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Obwa Teopusa Ha OTHOCUTENHOCTTA
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a/ A black hole accretes matter
from a companion star.

Gravitational Lens in Abell 2218 HST - WFPC2

PF9B-14 - 5T Scl OPO - April §, 1995 - W, Couch (UNSW), HASA
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View] _
light path bent AR o
by gravitational _ S
field of cluster ow image: arcs of this cicle

YepHu aynku

26GM
Vesc = R

3a 3emaTta Ry, = 9 mm

3a CnbHUEeTo Ry = 3 km
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PaboTa n eHeprua. 3akoH 3a
3ana3saHe Ha eHepruaTta.

St
e
h -

FE
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KuHeTuuHa n noteHumanHa eHeprus

Path Aﬁ;ﬁ? / 2 = 5
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TepmoauHamuka. TTpUHUUAU Ha
TepMoamnHamukarta. EHTponua.

AU = 6Q — 6W, oW =PdV,

5Q 5Q L, 0Q
T =V /LT db‘?

P,=1/Q since Q is the number of

S = —kB E Pz' lnF’i . microstates
1

S=kglnQ,

Wa4,0) = 1 W3,1) = 4
A B A B A B
W2,2) = 6 Wi1,3) = 4 Wo,4) = 1
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CTtaTnuctTuyecka mexaHmKa
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r'I:

ce Hapuya KoedpUMLUMEHT Ha
none3soto geucrteue (KMNAQ) H

KbM NONy4eHoTo
TOMNJMIMHHATA MdllUHA

KonuyecTBo TonnuHa Q
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6eH3uHOB aBUraren
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TakaBa MallMHa HAMa aa ce
Hy>XXOae OT OxnaguTen,3aLoTo
n3uano npeobpasysa Nofy4EHOTO
OT HarpeBsaTesns Konm4yecTao

TonnuHa B pabota (Q=A)

jll-pMm NpMHLIMA Ha
TepMogMHaAMMKaTa

He e Bb3MOXHa TONJIMHHA MalUMHa, KOATO U3LUANO Aa NnpeBpblua
TonnunHarta B padorTa.

3a paboTaTa Ha BCfika TOMNJIMHHA MallMHa e Heobxoauma TemnepaTtypHara
pasnuka: Ha HarpeBaTes C rno-BMcoKa Temnepatypa T, u oxniaguTten ¢ no-
HUcka T,
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Capm KapHo

[TpbB AoOKa3Ba,
ye
MaKCUMAnNHUAT
Bb3MOXEeH
(KINQ) Ha
TOMJIMHHA
MaLlUHa ce
onpeaens ot
TeMnepartypuTe
Ha
HarpaBaTens u
oxnaguTtens.
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MneanHa TonnIMHHA

MadllMHAa



M3rOTBMUJIA:
Olama=-IMapim
Taparu1eBsa
Vill A

HY KK

HaunoHaneH yuye6eH KOMNNeKc no KynTypa

2011
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A Carnot cycle acting as a heat engine,

illustrated on a temperature-entropy diagram.

The cycle takes place between a hot reservoir \>/

at temperature T, and

a cold reservoir at temperature T. A Carnot cycle acting as a heat engine,
illustrated on a pressure-volume diagram

to illustrate the work done
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