The current law of conservation of energy in mechanics
IS the greatest mistake of physics
3akoH COXpaHCHUA JHEPIrU B MEXAHUKCE B €I'0 HBIHCIIITHEM BU/AC —
ITO BeJIMYaiias omudKa B pusuke.

Sorry for bad English. It’s not me, It’s Google Translation.
| will be glad to all the corrections of the English text

1. Introduction (BBenenmue).

Perhaps the most basic, most important value setting in the paradigm of modern theoretical
physics, beginning with mechanics, is the law of conservation of energy. For example, Russian
Wikipedia today states (quote): «The law of conservation of energy is a fundamental law of nature,
established empirically and that in the case of an isolated physical system, a scalar physical quantity
that is a function of the system's parameters and called energy that is conserved over time. Since the
law of conservation of energy does not refer to specific quantities and phenomena, but reflects a
general, applicable regularity, it can be called not a law, but a principle of conservation of energy.»

IToxxanyii, camoll OCHOBHOW, CamMOM BAaXHOW IIEHHOCTHOM YCTaHOBKOW B Mapajgurme
COBpeMeHHOﬁ TeOpeTquCKOfI (1)I/IBI/IKI/I, Ha4drHas ¢ MCXaHUKU, ABJISICTCA 3aKOH COXPAaHCHUA SHCPTHU.
Tak, manmpumep, poccuiickas Buxuremuss ceromHs 3asBiseT (UUTUPYIO): «3AKOH COXpAHeHUs
IHepeuu — (QYHOAMEHMANbHBIIL 3AKOH HPUPOObl, YCHIAHOGIEHHBI IMRUPUYECKU U
3aK/7}Olla}Ou4LHZC}Z 6 mom, 4mo onsa u30ﬂup060HHOZZ (ﬁuS’LM@CKOﬁ cucmemul Modcem Ovimb 66€0eHd
CKAJIAIpHAA qbu3uuecz<aﬂ eeuUdUHRA, AGIANOWAACA d)yHKI/;Lleﬁ napamwempoe cucnemvl U Hasvleaemasl
3H€p21/l€ﬁ, Komopas COXpaHAaemcs C nedeHuem 6pemerHu. HOCKOJZbe 3AKOH COXpAaHEHUA SHeEpcuU
OMHOCUMCA HE K KOHKPEMHbIM 6E/IUHURAM U AGTIEHUAM, A Oompaxicaem 0614{]/}0, npumenumyro 6ezoe
u scezda, 3AKOHOMEPHOCHIb, €20 MOJMICHO UMEHOo6ANb HE 3AKOHOM, d RPUHUUNROM COXPDAHEHUA
IHepzuu.»

That is, it is asserted that this is not just a physical law, but a certain unshakable philosophical
principle. And this opinion, this belief, as I understand it, is now shared by tens of thousands of
professional physicists and hundreds of millions of more or less educated people around the world.

To ecTh yTBEpKIAETCS, UTO ATO YK€ HE IPOCTO (PU3MUECKHUH 3aKOH, a )K€ HEKHI HEe3bIOJIEMBIi
(bI/IJ'IOCOCbCKI/Iﬁ IIPUHIIMII. 1o MHCHHUCEC, OTY BEPY, KaK A IOHHUMAar0, HbIHC PAa3ACIIAI0T ACCATKH ThICAY
npodeccnoHanbHbIX (U3UKOB U COTHM MUJUIMOHOB Oojiee-MeHee 0Opa3oBaHHBIX OObIBaTeNel Mo
BCEMY MHDY.

| am uncomfortable with all of them to disappoint, but that law of conservation of energy, which
we all know well from the school bench, has never been established empirically, that is, by
experience. Although some experiments in this direction were carried out (for example, Joule's
experiments), they can not be considered representative, nor, moreover, complete, comprehensive.

Moreover, what is usually considered in mechanics as kinetic mVZ/Z and potential energy mgh, in

fact, energy that is "conserved" is not. And in general, these values can hardly be considered energy,
which allows you to do this or that job.

MHe Heya00HO BceX MX pa30ouyapoBbIBaTh, HO TOT 3aKOH COXPAHEHHUS SHEPTHH, KOTOPBIM MbI
BCC NPCKPACHO 3HACM CUIC CO IIKOJIBHOM CKaMbH, HUKOI'Ja HC OBILT YCTAHOBJICH SMIIMPHUYCCKU, TO
€CTh ONBITHBIM MyTEM. XOTS KOE€-KaKhe OMbIThl B 3TOM HaIlpaBJIEHWU MPOBOAMIIUCH (Harpumep,
onbIThl J[>KOyJsi), WX HeNb3sd CUYUTATh PENPE3CHTATUBHBIMU, HHU, TeM 0OoJiee, TOJIHBIMU,
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BC€O6"beM.HIOLLlI/lMI/I. bonee TOTrO0, TO YTO B MCXAHUKC IMPUHATO CHUTATH 3a KUHCTUYCCKYIO mV /2 n

NOTEHIMAIBHYI0 Mgh SHepruu, Ha CaMOM JIeJie SHEPTUEH, KOTOpas «COXPaHAETCS», HE SBISIOTCA.
Jla 1 BOOOIIIE 3TH BEIMYMHBI BPSIJI JIM MOYKHO CUATATh SHEPTHEH, KOTOpast O3BOJISIET COBEPIIUTH TY
WM UHYIO paloTy.



2. The physical meaning of the equation mgh + mVZ/Z = const

2
du3nyeckuii cMbIc] ypaBHenuss mgh + mV /2 = const

Each new idea in human perception almost inevitably goes through three stages.

First: what you are offering is complete nonsense!

Second: this is obvious to everyone!

And the third: we ourselves were the first to say this!

Now the idea that the law of conservation of energy in its present form - stupidity goes through
the first stage. Therefore, many citizens, without understanding the issue immediately rushed to insult
me, they say, | do not understand anything even in school physics, and indeed ...

Ka)KI[aH HOBasA UACA B YCJIIOBCUCCKOM BOCIIPHUATHUH ITOYTHU Hen30eKHO MMpoOXOoaUT YCpe3 TpHU
craaunu.

[lepBas: TO, 4TO BBI IIpEJIaracTe — MOJHBIN Open!

BTOpaHZ 9TO U TaK BCEM OLICBI/I,I[HO!

W Tpetrbs: Mbl camMu nIepBBIE ATO CKa3aiu!

Ceiiuac HACA O TOM, YTO 3aKOH COXPAaHCHHA SHCPIrUHU B €I'0 HBIHCIIHCM BHUJC — TIYIIOCTb
MPOXOAUT TEPBYIO cTanuio. [loaToMy MHOrME rpaxaaHe, HE pa3o0paBIIMCh B BOMPOCE TYT K€
KHUHYJIHUCH OCKOp6J’IHTL MCHA, ACCKATb, 1 HUYCTO HC IIOHHUMAIO JaXXC B IIKOJbHOM (bI/BI/IKe, aa u
BOOOIIIE. ...

Therefore, | decided in this article to explain in advance that | do not at all reject the equation

2 i . 2 - .
mgh + mV /2 = const, or, in its particular case mgh = mV /2, when the body is in free fall with
zero initial speed. Let's see what the physical meaning of this equation is.

[TosTOoMy 51 pemnl B 3TOH CTaThe 3a0JIaTOBPEMEHHO Pa3bsICHUTh, YTO 5 BOBCE HE OTPHIIAIO
2 2
ypaBHEHUE mgh+mV /2 = const, WM, €ro 4YacTHOro ciy4das mgh = mV /2, KOrja TeJlo

HaxOJIUTCS B CBOOOJIHOM TaJCHUU C HYJICBOM HAYaJIbHOW CKOPOCThIO. JlaBaiiTe pazbepémcs, B uem
COCTOUT (PU3UUECKUI CMBICII 3TOI'O YPaBHEHUSI.
All educated people having GCSE (General Certificate of Secondary Education) know the

equation:
Bcem 06p8.30BaHHBIM JJFOO5IM C 7 nnu 8-T0 Kjacca CpCI[HCfI IIKOJIbI U3BCCTHO YPABHCHUC!
t2
S=Vyt+ aT (2.1)

The physical meaning of this equation is that the path S traversed by the body at uniformly
accelerated motion in time t is equal to the sum of the product of the initial velocity Vo by the time t
and half the product of acceleration a by the square of time t.

@OU3NUECKUIl CMBICII 3TOTO YpaBHEHUS B TOM, 4YTO MYyTh S, TPOHJEHHBIA TEIOM MpU
PaBHOYCKOPCHHOM ABHMKCHUU 34 BPCMsI t paB€H CYMMC IIPOU3BCIACHUA HavajabHOHU CKOpPOCTH Vo Ha
BpeMms t U [TOJIOBUHE NIPOU3BEIECHUS YCKOPEHU @ HAa KBAapaT BpemeHu f.

In the case of free fall, with Vo = 0, we get:

B ciryuae cBoGoHOTO Masienus, mpu Vo = 0, momydaem:

h=9- 2.2)

This equation also has a clear physical meaning - with a free fall with zero initial velocity in
time t, the falling body flies by a distance h equal to half the product of the acceleration of gravity g
by the square of time t.

3TO0 ypaBHEHHUE TOKE UMEET SICHBIN (PU3MUYECKHI CMBICI — IIPU CBOOOIHOM Ma/IEHUH C HYJIEBOU
HavaJIbHOM CKOPOCTBIO 3a BpeMs t majaroriee Teao MpoJieTaeT paccTosHue h, paBHOE IMOJIOBHHE
MIPOU3BEICHUSI YCKOPEHUS CBOOOAHOTO MaJieHNs § Ha KBaapaT BpeMeHH! t.



Equation (2.2) can also derive an equation for determining the time of free fall of a body from
a height h:

W3 ypaBHeHUs (2.2) MOXHO BBIBECTH M YPaBHEHHE ISl ONPEACICHUS BPEMEHU CBOOOIHOTO

ImagaceHus TEjia C BBICOTHI h:
t =/2h/g (2.3)

This expression also has a clear physical meaning: the time t of the fall of the material body
from the height h is equal to the square root of the doubled fall height by the acceleration of gravity
g.

910 BBIPAXXCHHUEC TOKC MMCCT SICHBIN CI)I/IBI/I‘IGCKI/II\/'I CMBICJI: BPCM:A t majicHusA MaTCpruaJIibHOIO
Tela C BBICOTHI N paBHO KBajpaTHOMY KOPHIO YABOCHHOW BBICOTBHI TaJCHUS HAa YCKOPCHHE
CBO6OI[HOFO HaacHusA g

According to the rules of mathematics, if we multiply or divide both the right and left sides of
the equation by a constant, the equation will remain an equation after this. But, unfortunately, with
this, the physical meaning of this expression can be lost, which physic-mathematicians and physicists
are constantly forgetting about. Thus, for example, we can divide both the right and left sides of
equation (2.2) by the age of Gottfried Leibniz at the time of writing the work "Acta Eruditorum”, the
number of items in the table service Leibniz, or multiply by the number of eggs brought by Leibniz's
favorite leopard chicken in a week. Will the physical meaning of equation (2.2) remain in this case?
In my opinion - unlikely.

CoriacHo ImpaBujiaM MaTCMaTUKH, €CJIM YMHOXUTH W Pa3sACIUTh W IIPABYIO U JICBYIO YaCTHU
YpaBHCHUA HAa KOHCTAHTY, YPABHCHHUC U ITOCJIC 9TOT'O OCTAHCTCS YPABHCHHUCM. HO, K COXKaJICHUIO, ITPU
OTOM MOXKCT IMOTCPATHCA (I)I/ISI/I‘IGCKI/II\/’I CMBICJI OTOI'0 BBIPAXXCHHA, O 4YCM (l)I/ISI/IKO-MaTCMaTI/IKI/I,
(I)I/I3I/IKO-TCOpCTI/IKI/I IMOCTOSIHHO 3a0bIBAIOT. TaK, HalIpuMEp, Mbl MOKEM PA3JACIIUTD U IIPABYIO U JICBYTO
yacTH ypaBHeHus (2.2) Ha Bo3pact [ortdpuna JleiibHuia B MOMEHT HaMCcaHusl UM paboThl «Acta
Eruditorum», Ha KOJMYCCTBO IPECAMETOB B CTOJIOBOM CCPBU3C Heﬁ6HI/IHa HJIK )K€ YMHOXHTbL Ha
KOJIMYECTBO SIML, NMPUHOCHUMBIX JIFOOMMOH Kypuilei-nectpymkoil JleiiOHuIa B TE€UEHHUE HENENH.
CoxpaHHTCS JIU ITPU 3TOM (pr3nyecKkuii cMbIc ypaBHeHHs (2.2)? Tlo MoeMy MHEHHIO — BPS JIN.

But if we multiply the right and left sides of equation (2.2) by the magnitude of the gravity G =
= mg, acting on a certain material body of mass m. What is interesting, while retaining some
visibility of preserving the physical meaning of the expression, since we use purely physical quantities
- body mass and acceleration.

Ho ecnu MBI YMHOXXUM TIPaBYIO U JICBYIO YaCTH ypaBHEHHUs (2.2) Ha BEIMYUHY CHIIbI TSDKECTH
G = mg, NEWUCTBYIOLIEH Ha HEKOE MaTepUalJbHOE TEJIO Maccol M. UTO HHTEpPECHO, MpU 3TOM
COXPAHACTCA HCKAasA BUAUMOCTb COXPaHCHUA (I)I/ISI/I‘-IGCKOFO CMBICJIa BBIPAKCHU A, TAK KaK UCII0JIb3YEM
MbI YHUCTO (bHSH‘lSCKHC BCIIMYMHBI — MACCy TCJIa U YCKOPCHHUC.

2
h = % | X mg
Then we get:
Torna momy4um:
m(gt)*
mgh = >
And, since gt = V, we get as a result:

%I , TaAK KakK gt V, B pE3YJIbTaTC MMOJIYYHUM:
mV

mgh = > (2.4)
This expression is mathematically true. But does equation (2.4) have any physical meaning?
Equation (2.2), from which we obtained this equation (2.4) - has. But the fact is that the expression
mgh = Gh, as | will show later, does not have a definite physical meaning and can not be considered
as a "scalar physical quantity that is a function of the system parameters and ... persists over time".
Therefore, exactly with the same success, one can search for the physical meaning in the equation
nh = ngt?/2, where n is the number of eggs from the above-mentioned chicken.
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D10 BBIp@KEHHE MaTeMaTuiecku BepHo. Ho nmeer nu ypaBHeHue (2.4) kakoi-To Gpu3myecKkuit
cMbicn? YpaBHeHue (2.2), U3 KOTOPOTO MbI ITOJYYHIIN 3T0 ypaBHeHHe (2.4) — umeeT. Ho aemo B ToMm,
4TO BhIpaxkeHHue mgh = Gh, Kak s MOKaXxy B JAajJbHEHIIEeM, HE UMEET ONpPeAETICHHOr0 (PU3NYECKOTO
CMBICIIa U HE MOXKET PacCMaTPHBATHCSA B KAUECTBE «CKAIAPHON (PM3MYECKON BEIMYUHBI, KOTOpPas
aBisgeTcs pyHKIMEH mapaMeTpoB CUCTEMBI U ... COXPaHSAETCs ¢ TeYeHUEM BpeMeHn». [loaToMy TouHO
C TAKUM K€ YCIIeXOM MOKHO HCKaTh (PM3MUECKuii cMbICH B ypaBHeHuu nh = ngt?/2, rae n — 310
KOJIMYECTBO SIMI] OT YIOMSIHYTOM BbIIIE KYPHUIbI-IIECTPYILKH.

3. What exactly is the error of the Cartesians and Gottfried Leibniz
(part 1 - not all mgh are equally useful).
B yem nmeHHoO 3aki0uaeTcs ommndOka kapre3nanues U 'orrgpuna JleiiOnnna
(uacThb 1 — He Bce Mgh 0IHHAKOBO TOJI€3HbI).

Somehow | got into the hands of Gottfried Wilhelm Leibniz's article "Against the Cartesians,
about the laws of nature and the true assessment of the driving forces", in which I read the following:

"Many measure strength by the product of mass on speed, that is, the amount of motion, hence
the Cartesians deduce that in nature the same amount of motion remains. Objecting against this, |
showed (""Acta Eruditorum,” March 1686, p. 161) that if, as is generally admitted, and above all, the
Cartesians themselves, the same energy is needed to raise one pound by four feet and four pounds
per foot, it is impossible to measure force by the amount of motion and a body of four pounds at a
speed measured by a unit is not equivalent to a one pound body at a speed measured by four units,
for if the first can raise one pound by four feet, then the second can lift it to sixteen feet. Trying to
object to this my reasoning, some scientists have become so confused that it is necessary to assume
an insufficient understanding of the question when they allow an estimate of the energy in proportion
to the mass and height to which the mass or gravity can be raised. "(I note that in the original article
instead of the term "Energy" Leibniz uses the term "living force™).

Kak-to MHe mnonamace B pyku ctaths [orrdpuna Bunbrensma JleiOnuna «lIpotus
KapTC3HMaHICB, O 3aKOHaX IIPHUPOAbI U UCTUHHOU OLCHKC IBWIKYHIUX CHID» (HepeBoz[ C JIaTbIHU
S.M. BopoBckoro), B KOTOPOM sl MPOYMTAII CIEAYIOIIEE:

«Mnoeue usmepAann cuity I’lpOLl36€()€HM€M MACCblL HA CKoOpocmb, m. €. Koau41ecmeom ()GMD;‘CQHM}Z,
omcrooa u Kapme3uaHybl 6b16005lm, umo 6 npupode coxpansiemcs O00HO U MO JHCe KOAUYECHBO
osudicenust. Bospaoicas npomue smoeo, s nokasan («Acta Eruditorumy, mapm 1686 2., c. 161), umo
eciluy, KaK Imo 00bluHO donyCKalom, u npe.ucde 6cezo, camu Kapmesuanubsl, 00Ha U ma Jyce IHeplus
nompeona 0131 ROOHAMUA 00H020 hynma Ha uemovipe hyma u yemoipex pynmoe na ooun gym,
mo HeNb35 UMEPAmMb CUly KoJaudecmeom 0BUIICEHUS U MEN0 6 uyemaovlpe d)yHma CO CKopocmbio,
usmepsemotl eOuHuyell, He PAGHOCUILHO Mely 8 0OUH PYHM CO CKOPOCMbIO, UBMEPEMOU YemblpbMsL
eouHuyamu, ubo eciu nepeoe Moxcem NOOHAMb 0OUH (YYHmM Ha Yembvlpe hyma, mo 6mopoe Moxcem
noousims e20 Ha wecmHaoyamo @Gymos. Ilvimasace eo3paricamv npomue 33mozo Moezo
paccyxcoenus, HeKomopwvle yuyeHble MAK 3ANYMAAUCL, YMO NPUXOOUMCS NPEONONONCUMb
HeooCmamouyHoe NOHUMAHUE eonpoca, K020a OHU ()OI/lyCKClIOI’I/l OYEHKY JHepcUuu nponopyuoHalbHO
macce u eblcome, Ha KOmMopyro macca, uiu miasxdcecmys, moaxcem ObIMb NOOHAMA. Y (3aMeqy, 9TO B
OpUTruHaJIC CTaTbU BMCCTO TCPMHUHA «OHCPIUA» HCﬁ6HHH HCITIOJIB3YCTCA TCPMHH <GKHUBas cnna»).

And then | suddenly realized that it was this short paragraph that was the very foundation on
which the law of conservation of mechanical energy was first constructed, which then was extended
to all theoretical physics. And it never occurred to anyone to know why "some scientists have become
so confused" and how credible is the assumption that "the same energy is needed to raise one pound
by four feet and four pounds by one foot."”

4! TYT A BHC3AIIHO IIOHAJ, YTO MMCHHO 3TOT KOpOTCHbKI/Iﬁ 3.638.L[ n ABUIICA TEM CaMbIM
(GbyH1aMEHTOM, Ha KOTOPOM M OBbLI MOCTPOEH CIepBa 3aKOH COXPaHEHMs] MEXaHWYECKOW dHEepruu,
KOTOPBII MOTOM PacpOCTPAHIIN Ha BCIO TEOPETHUECKYIO (hr3uKy. Yl HUKOMY HE MPUIILIO B TOJIOBY
Y3HATb, IIOUCMY XKE «mdaK 3anymaiiucb HeKomopbovie yhlél-lble» M HACKOJIBKO JOCTOBCPHO AONYIICHHUC,



YTO «OOHA U MA dHce IHepeUusi NOMpeoHa 015 NOOHAMUS 00HO20 PYHMA Ha Yemblpe hyma u yemulpex
@dyHmoe na 00un gymy».
Strangely, it seemed to me at the first reading of this passage - what did the scientists get

confused about when the transition of the potential energy mgh to kinetic mV2/2 in the school was

stated extremely clearly, transparently and understandably. But suddenly | realized what was wrong.
After all, bodies of different masses, falling to the ground from different heights, but initially having
the same "potential energy” mgh, acquire different amounts of motion mV by the time they hit the
ground.

CrpaHHO, IOAYMaJIOCh MHE IIPU IIEPBOM IPOUYTEHUU 3TOTO OTPHIBKA — HAJ YEM K€ IyTAIUCh

mV?

y4&HbIe, KOTJ[a B IKOJIE IePeX01 MOTCHIIMAIbHOM SHEPruu mygh B KUHETHUECKYIO / o M3J1arajucs

MPEJEIBHO SICHO, IPO3pPavyHo U NOHATHO. Ho BHE3amHO s 0co3Hau, B 4eM J1eno. Benpb tena pazinuHon
MacCcChl, Imajiast Ha 3€MJIO C Pa3HbIX BBICOT, HO IICPBOHAYAJIBHO UMCA OJJHY U TY K€ «IIOTCHIHAJIbHYIO
SHEPTHUIO» MGh, K MOMEHTY yJapa 0 3eMJII0 PUOOPETAIOT pa3HOE KOJUYECTBO JABMKEHUS MV.
Indeed, the amount of movement that a body will gain by 1 pound, falling from a height of 4
feet, will not equal the momentum gained by a body weighing 4 pounds, falling from a height of 1 ft.
W neficTBUTENBHO, KOJUYECTBO JIBH)KCHHS, KOTOPOE IPHOOPETET Tesio Maccor 1 (yHT, ymaB ¢
BBICOTHI B 4 (yTa, HE OyJEeT paBHO UMIYJIbCY, KOTOPOE MpUoOpeTeT Tesno Maccoit 4 (yHTa, ynas ¢
BBICOTHI | yT.
Let's demonstrate this. Since the magnitude of the “import" acceleration of gravity g =
= 32,17 ft/s? that is 32,17 feet per second per second, in the first case we have:
[IponemoncTpupyem 310. Tak Kak BeTUYMHA «UMIIOPTHOTO» YCKOPEHHUS CBOOOIHOTO MaJCHUS
g = 32,17 dyt/c?, To ectb 32,17 yTa B ceKyHLy 3a CEKYH]IY, B IEPBOM CIydae HMEEM:

t
p1 = mV; = my,/2gh; = 1 pound X \]2 X 32,17f—zx 4 ft =

= 16,04 foot — pounds per second

In the second case:
Bo BTOpOM:

py, = myV, = my\/2gh, = 4 pounds X JZ X 32,17£—2t xX1ft=
= 32,08 foot — pounds per second

As can be clearly seen, the amount of motion p, =m,V, = 32,08 foot—
pounds per second, which, according to Newton's second law, can be converted into a momentum
of the force Ft, it turns out exactly 2 times the amount of motion p; = m,V; == 16,04 foot —
pounds per secondfeet per second. That is, with an equal initial mgh, in the second case, with a
fourfold lower lift height, but four times the mass of the incident body, you can get twice the force
pulse Ft than in the first case. What, it should be noted, leads many to some embarrassment, as they
usually expect to get exactly the opposite result.

Kak npekpacHo BUIHO, KOJIMYECTBO IBMXKEHUS P, = m,V, = 32,08 dpyTodyHTa B CEKyHAy,
KOTOPOEC, B COOTBETCTBUHU CO BTOPBIM 3aKOHOM HproTroHa MOXeT OBITH MMPEBPAIICHO B UMITYJIBC CUJIbI
Ft , mnomyumnoce poBHO B 2 pasza Oonplle KOMUYECTBA JBIKEHUA p; = myV; =
= 16,04 ¢pyTodyHTa B cekyHay. To ecTh, Ipu paBHON Ha4daabHOH MQh, Bo BTOpoM ciydae npu
BUETBEPO MEHBIIEH BBICOTE MOABEMA, HO BUETBEPO OOJBIICH Macce MaJalolIero Tela MOXKHO
MOJTYYUTh B JIBa pa3za OOJbIIUNA UMIyJbC cuiabl Ft, yuemM B mepBom ciydae. UTo, Ha0 OTMETHTH,
MHOT'UX IIPUBOJUT B HCEKOTOPOC CMYIICHHUEC, TaK KakK OOBIYHO OHU OXHUIAIT IHOJYYUTH IPIAMO
MPOTUBOIIOJI0KHBIN PE3YIIbTAT.



| note that | specifically distinguish between the concept of the amount of motion mV and the
momentum of the force Ft, since even though these quantities have the same dimensionality, they
pass in the collision of material bodies from one to another, in accordance with the law of conservation
of momentum and the transition of momentum to momentum force (we call this correct,
experimentally repeated law of conservation of real mechanical energy in this way), these quantities
have a completely different physical meaning.

OTMCUIy, 4ToO s CIICHUAIBHO PAa3JInM4ar0 MOHATHUA KOJIMYCCTBO JABUKCHUA mV u HUMITYJIBC CHUJIbI
Ft, TaK KaK, XOTb 9THU BCJIMYNHBI 1 UMCIOT OIMHAKOBYIO Pa3sMCPHOCTD, U IICPEXOAAT IIPpHU COYAApCHHUN
MaTCpraJIbHbIX TCJII U3 OJHOI'0 B JApPYroc, B COOTBCTCTBUH C 3aKOHOM COXPAaHCHHSA KOJIUYCCTBA
ABMOKCHHUA KW IICPEXOoda KOJIUYCCTBA JABHIKCHUA B HMIIYJILC CHIIbI (HaBOBéM 3TOT HpaBHJIbeIﬁ,
HEOJTHOKPATHO IPOBEPEHHBIM SKCIEPUMEHTAIBHO 3aKOH COXPAHEHUS HACTOSIIECH MEXaHHUYECKOU
SHEPTUH TaKUM 00pa3oM), 3TH BEIIMUYMHBI UMEIOT COBEPIICHHO Pa3IUYHBIA (PU3NUECKUI CMBICI.

You can demonstrate this effect in more understandable units of measurement - in kilograms
and meters. Let us compare the quantities of motion that will acquire a body A with a mass of 1 kg
from a drop height of 20 meters and a body B weighing 20 kg from a drop height of 1 meter. "Potential
energy" Eg = mgh of both bodies before the beginning of the fall was the same and equaled to
196.2 kg:m?/s?. However, at the moment of the impact on the ground, the body A and body B acquired
different amounts of movement — differing in magnitude by almost 4.5 times:

MosxHo MMPOACMOHCTPHUPOBATL 3TOT 3C1)(1’)6KT B 0oJiee MOHSATHBIX HAM CAUMHUIOax UBMCPCHUSA — B
KWJIorpamMmmax 1M B METpax. CpaBHI/IM BCJIMYUHBI KOJIMYCCTBA ABUKCHUA, KOTOPLIC HpI/IO6peTy’F TCJI0
A maccoii 1 kr ¢ BeicoThl nageHus 20 meTpoB u Teno B maccoii 20 Kr ¢ BBICOTHI MajeHus B 1 MeTp.
<(HOT€HI_II/IaJ'ILHaH OQHCPI'UA» El'[ = mgh o0onx Tel nepea HadaJloM ITaJICHUSA ObLIa OJNHAaKOBa HN
paBHs1achk 196,2 kr - M2 /c2. OqHako B MOMEHT yapa o0 3eMJII0 TeJio A U Teio B mpuoOpenu pa3Hbie
KOJIMYECTBA ABUKCHHUSA — OTJIMYAKOIICC 110 BEJIMYUHEC II0YTU B 4,5 paza:

pa = myVy = my./2ghy, = 1 kg \/2 X 9,81?2 X20m=1981kg-m/s

m
pg = mgVp = mp./2ghg = 20 kg \/2 X 9,815—2 X1m =88,59kg *m/s

Now the question arises, how can you dispose of this amount of traffic. The fact is that, as |
was surprised to find, many people, who seem to be even well versed in physics, do not understand
the physical meaning of the impulse of force. The greater the momentum of the force Ft, the greater
the work (under the same conditions) can be made, even if we take for work, as is customary now,
A = FScosa. If, for example, Fgtg = 4,5F,t,, then, under the condition Fy = F,, the time of action
of this force in the case of "B" will be 4.5 times greater than in the case of "A":tg = 4,5t,. Before
many, this simple fact simply does not reach.

Teneps BCTAET BOIPOC, KAK MOKHO PaCIOPSIAUTHCS ITUM KOJIMYECTBOM JIBHKEHHUS. J[€710 B TOM,
4TO, KaK g C YAUBJICHHCM O6Hapy>i(I/IJ'I, MHOTUC JIXOJH, BPOJIC OBl JaXKE HEIIJIOXO pa36Hpa}01uHec>1 B
¢u3nKe, HE MOHUMAIOT (GU3UYECKOTO CMbICIIA UMITyJIbca CUibl. YeM Oosbliie uMiyibe cuibl Ft, Tem
0oJBITyI0 paboTy (MpU OAHUX M TEX XK€ YCIOBUAX) MOXKHO COBEPIIUTH, JAKE €CIU CYUTATh 3a
paboTy, Kak 3To NMpUHATO ceriuac, A = FScosa. Ecim, k npumepy, Fgtg = 4,5F,t,, TO, IpH YCIOBUH,
Fg = F,, Bpems neicTBUsI 3TOM cuiibl B ciiydae «B» Oynert B 4,5 pa3a Oosblie, 4eM B cirydae «Ax»:
tg = 4,5t5. Jlo MHOTHX 3TOT IPOCTO# (haKT MPOCTO HE JTOXOJHMT.

Therefore, 1 will give a simple and understandable example. Let's say you drive your car on a
horizontal road with the same speed of 60 km/h, while the engine of your car creates the same "driving
force” F, which is spent on overcoming all forces of resistance to movement in this case - the force
rolling resistance (Fr) and air resistance (Fw). If in the second case the car engine will work 4.5 times
longer than in the first, then, accordingly, the car itself in the second case will travel 4.5 times further.

[TosToMy mpuBey IPOCTOI U MOHATHBIN puMep. JlomycTuM, BB e1eTe Ha CBOEM aBTOMOOMIIE
10 TOPU30HTAIBHOMN JOPOre ¢ OAHON U TOM ke CKOpocThio 60 KM/4ac, mpu 3ToM JiBUraTelns Baiero
aBTO CO3JAET OAHY U TY XK€ «IBUKYLIYIO CUITy» F, KOoTOpast pacxoayercsi Ha IPEOI0JIEHHE BCEX CHII
COMPOTHUBIIEHUSI JBMKEHHUIO B JIaHHOM Cllydyae - CHJIbl CONpOTUBIeHUs KaueHuto (Ff) u cuisl
conpoTuBiieHus Bo3ayxa (Fw). Eciiu Bo Bropom ciydae iBuraresb aBToMoOmIs OyeT paboraTs B 4,5



pasza [oJibliie, YeM B TIEPBOM, TO, COOTBETCTBEHHO, U CaM aBTOMOOWIIb BO BTOPOM CiIydae yeIeT Ha
paccrosHue B 4,5 paza gajblie.

Let's return to the example with bodies A and B. Suppose that we were able to 100% convert
the amount of movement gained as a result of the fall into a momentum of strength.

Bepuémcs k nmpumepy ¢ tenamu A u B. [Ipeanonoxum, mel cmorau 100%-1o npeobpazoBaTh
MPUOOPETEHHOE B Pe3yJIbTaTe MaIeHUSI KOJIMYECTBO ABM)KCHUS B UMITYJIbC CHIIBL.

Influence on a resting body C with a mass of 1 kg body strength of 19.81 N for 1 second (the
pulse that can be obtained when the body falls A = 19.81 kg-m/s). As a result, body C will gain speed:

BosznelictByem Ha Hekoe mokosimeecs: Teno C maccoid 1 kr teno cwiioi, paBaoit 19,81 H B
TedeHue | CeKyHIbl (MMITYJIbCOM, KOTOPBIH MOYKHO MOTYYUTh TIpH najgeHnu tena A = 19,81 kr-m/c).

B pesynbrare Teno C npuoOpeTér cKopocTs:
F 19,81
Vear =Vo+at =0+ m—Ct—
Accordingly, his "kinetic energy of the name of Leibniz" after the impact of the momentum of
the force p, will be:
COOTBCTCTBGHHO, Cro «KHHCETHUYCCKAA OSOHCPrusd HMCHH ﬂeﬁ6HHHa» II0CJIC BOS,HCP'ICTBHH
HMMITYJIbCa CHIIBI P4 OyAeT paBHa:
mJV2  1x19,812
Kca1 = 2 = 2
We act on the body C with a force of 1.0 N for 19.81 seconds (the magnitude of the force pulse
is the same — 14.0 kg-m/s.
Bozaeiicteyem Ha teno C cuioii 1,0 H B reuenune 19,81 cekyHn (BeaudrHa MMITYJIbCA CHJIBI TA
ke — 14,0 xr-m/c.

Xx1=19,81m/s

=196,2 kg - m?/s?

F 1

VCAZ = VO + at = 0 + —t==X 19,81 == 19,81 m/S
me 1

Accordingly, its "kinetic energy" will be equal to the same value:

COOTBETCTBEHHO, €0 «KMHETHYECKAasl SHEprus» OyeT paBHa TOH K€ BEIUUUHE!

mV2  1x19,812

Kcaz = =196,2 kg - m?/s?

Apparently, the acquired velocity of the material body C does not depend on the method of
impulse transmission, on the interaction time, but depends only on the magnitude of the pulse.

Kaxk BUOHO, HpI/IO6pCTCHHaﬂ CKOpPOCTb MATCpUaJIbHOI'0 TCJIa C wue 3aBucur OT cmocoda
nepeaauun uMIlyJjibCa, OT BpCMCHU B3aI/IMOI[CI\/'ICTBI/I$I, a 3aBUCHUT TOJIBKO OT BCJIMYMWHBI UMITYJIbCA.

Now we are working on a body C with a mass of 1 kg body impulse, which can be obtained by
dropping the body B = 88.59 kg-m/s, say, a force equal to 88.59 N for 1 second. As a result, body C
will gain speed:

Teneps Bo3zaeiicTByem Ha Teno C Maccoit 1 Kr Teno UMITyIbCOM, KOTOPBIA MOKHO HOJYYHUTh
npu najgennn tena B = 88,59 kr-m/c, nomyctum, cuioi, paBaoi 88,59 H B Teuenue 1 cekyHnpl. B

pesynbTate Teno C nmpuoOpeTeT CKOPOCTh:
F 88,59
Ve =Vo+at =0+ m—ct—
Accordingly, the "kinetic energy of the Leibniz name" of the body C after the action of the force
pulse pg is equal to:

CoOTBETCTBEHHO, «KMHETHYecKas »Heprus umeHu JleiOnuma» tena C mocne BO3AEHCTBHS

UMITyJIbCA CHJIBI pg OyJIeT paBHAa:
mJV? 1% 88,592

2 2

Xx1=28859m/s

Kcg = = 3924,1 kg - m?/s?

It turned out that the "kinetic energy" acquired in bodies C in the second case (3924.1 kg:m?/s?)
is 20 times larger than in the first (196.2 kg-m?/s?), despite the fact that bodies A and B had the same
"potential energy" equal to mgh = 196,2 kr - M?/c? before the beginning of the fall.



That is, without any serious problems, we, thanks to the current "law of conservation of energy,"
can increase initial mechanical energy by no less than 20 times. The very energy, about which in the
"Physical Encyclopedia” edited by Academician A.M. Prokhorov wrote: the article ENERGY, | quote
- "energy does not arise from anything and does not disappear, it can only pass from one form to
another".

Nonsense. To whom and to what to believe?

| hope, after this brief excursion into mechanics, it became clear what confused scientists of the
XVII century so much?

[Monmyunnock, uto mpuoOpereHHas Tenam C «KHUHETHYECKas SHEPrUs» BO BTOPOM cllydae
(3924,1 kr-m%/c?) B 20 pa3 Goxpine, uem B iepoM (196,2 kr-m?/c?), HecMOTps Ha TO, uTo Tena A u B
nepea HadaJoM IMaJCHHUA HMCIU OOHY U TY XKC «IMOTCHHUAJIBbHYKO SHCPIUIO», PABHYIO mgh =

= 196,2 kr - Mm% /c?.

To ectp, 0e3 Kakux-mubO CephE3HBIX NPOOIEM MBI, Onarojgaps HBIHEIIHEMY «3aKOHY
COXpaHCHHA SHEPIUKU» CMOKEM YBCIIMYNUTD HAYAJIbHYIO MCXAaHUYCCKYIO OHCPIrui0O HU MHOI'O HU MaJIo,
a B 20 pa3. Ty camyro 3HEpruio, npo KoTopyro B «DPU3MUECKON SHIMKIONEANN» O] peaakuuen
akagemuka A.M. IIpoxopoBa Hanucano: crarbst DQHEPT'US, uutupyro — «onepeus Hu 6oznuxaem us
HUYe20 U He ucyezaem, OHA MOAHCem MOJIbKO Nepexo0ums U3z 0OHOU hopmbl 8 OPYIYIO».

Yenyxa kakasi-To nmosrydaercs, penkca. Honcenc. Komy u uemy Beputh?

Haneroch, mocie 3Toro HeOGOJBIIOTO IKCKypca B MEXAHUKY CTajlo MOHSTHO, YTO KE TaK
3amyThiBaio yuéHsix XVII Beka?

4. What exactly is the error of the Cartesians and Gottfried Leibniz
(part 2 - wrong assumption).
B yem uMeHHO 3akiII04aeTcsi omuoOka kapresuanueB U ['orrdpuna Jleilonuna
(4acThb 2 — HeBepHoOeE JOMyIIeHHE).

How, finally, I understood this question, the mistake lies in the incorrect admission of scientists
of the 17th century, I will quote Gottfried Leibniz again: "as is usually assumed, and above all, the
Cartesians themselves, the same energy is needed to raise one pound by four feet and four pounds
per foot." It was this assumption that was fundamentally incorrect, and it was this assumption that
had a fatal impact on the entire further development of physics from the second half of the 17th
century to today, that is, for 350 years now.

Kak s, Hakonerr, pazoOpaicsi B 3TOM BOIIPOCE, OMIMOKA 3aKITI0YAETCS B HEBEPHOM JIOMYIIICHUH
yuénbix XVII Beka, BHOBB nporuTupyto ['otTrdpuna JIeiOHuIa: «kak 3mo o6viuno donyckaiom, u
npexcoe 6ce2o, camu Kapme3uanyvl, 00HA U ma xce IHEPeUs NOMpPeodHa 011 NOOHAMUA 00HO20
¢dynma na uemovipe pyma u uemuwipex pynmoe na ooun pymy». IMeHHO 3TO JOMYIIEHUE U OBLIO
MNPUHIUIIHWAJIBHO HCBCPHBIM W HMMCHHO O3TO JOIMYHICHHMC W OKa3ajl0 POKOBOC BJIMAHUC Ha BCE
nanpHelee pa3Butrue Gpusuku co BTopoit mosoBuHbl XVII Beka 10 ceroHsIIHUX THEH, TO €CTh Ha
MIPOTSHKEHUM BOT yxke 350-TH Jer.

In principle, this error is quite understandable. Scientists in those years solved purely practical
problems in the field of "natural philosophy" (this was the area of knowledge that later became
physics). And purely practical tasks were such - it was necessary to deliver goods, for example, V[in]
from the place B[ordeau] to the city P[aris] for a distance of more than 120 leagues (about 600 km).
And the "driving force" that could be used in those times is most often the muscular strength of people
and horses (it was not always possible to use wind power for ships, especially on rivers), which
usually carried carts, carts along the dirt roads and paved roads, or, along the rivers and canals - barges
and boats. Accordingly, and the work was measured in FS, in the required "driving force", the force
of thrust F in pounds for the carriage of a load for as many leagues S.

B npunnune, srta omuOka BMOJHE OOBSICHMMA. YU€HblE B TE€ TOJbl pEIIaJd YHUCTO
MpaKTUYEeCKHe 3a7a4d B 00JacTH «HaTypanbHOM ¢uminocopuu» (Tak TOraa Ha3blBalach 00JacTb
3HaHWH, KOTOpasi BIOCIEACTBUU CTana (PU3UKOM). A YUCTO MPAKTHYECKUE 3a7a4l OBLIIM TaKOBHI —
HaJ10 OBLIO OCTABJIATH TPY3bI, HanpuMmep, V[in] u3 mecta B[ordeau] B ropox P[aris] na paccrosinue



6onee 120 npe (mpumepHo 600 KM). A «IBHXKYIIas CUja», KOTOPYIO MOTJIM HCIIOJNb30BaTh B T€
BpCMCHA — 3TO 4YallC BCCTO MYCKYJIbHAsA CHJIa HIOI[Cﬁ n J'IOIHEUIG?I (CI/IJ’Iy BCTpa OJis1 CyJO0B HC BCCraa
OBLIO BO3MOXKHO HCIIOJIb30BaTh, OCOOCHHO HAa PEKax), KOTOPbIE OOBIYHO TAIIMIM 32 COOOM 1o
I'PYHTOBBIM H 6py0‘~laTbIM A0oporamM IOBO3KH, TCJICTH, WK, 110 pCKaAM U KaHaJIaM - 6ap)KI/I n JJOJKH.
CootBeTcTBEHHO, U paboTa m3Mepsiack B FS, B moTpeOHON «iBMXKymIel cuie», cuie Taru F B
q)YHTaX A ICPCBO3KU TOI'O UJIM MHOI'O I'py3a Ha CTOJIBKO-TO JIbC S.

Another type of work consisted in raising minerals from mines and draining these mines - and
here, too, the muscular strength of people and horses was most often used. And for a long time those
or other devices, pumps were calculated by the number of pounds raised to a height of so many feet
(mgh). Over the centuries, starting with the very first steam engines of Thomas Newcomen,
continuing with steam engines, the advanced "father of civil engineering" John Smeaton, the engines
made by the great innovator and inventor James Watt and his business partner Matthew Bolton were
assessed according to the "duty", duty, Is "the number of foot pounds of water lifted from the mine
by a steam engine when one bushel of the best quality Newcastle coal is burned in its furnace.”

But, unfortunately, this approach was erroneous. It was physics of the XVII century, and we
already live in the XXI century.

Hpyroii Buja paboT 3aKiitoyaics B OAbEME MOJIE3HBIX UCKOIIAEMBIX U3 IIAXT U OCYILIEHUE 3TUX
MaxT — U TYT TOXKE Yallc BCCI'0 HMCIIOJIb30BaJIaCbhb MYCKYJIbHAsA CHJIA J'IIO,Z[CI‘/JI u HOHJaZ[efI. J4! JOJITO0€C
BpEMs TC WJIM UHBIC YCTpOﬁCTBa, HACOChblI PACCHUTBIBAJIUCH 10 KOJIHNYCCTBY (1)YHTOB, IIOAHATHIX Ha
BBICOTY B CTOJIBKO-TO (pyToB (Mgh). Ha npoTshkeHuu cTosIeTHi, HaunHas C CaMbIX IMEPBBIX MMaPOBBIX
nsurarene Tomaca HprokoMeHa, mpoaoskas MapoBbIMU JBUTATEISIMU, YCOBEPIIEHCTBOBAaHHBIMU
«OTLOM Fan(,HaHCKOfI HHXXCHCPUU I[)KOHOM CMI/ITOHOM, JABUI'aTCIIAMU, U3IOTOBJICHHBIMHA BCIIMKHUM
panmoHanu3aTopoM M u3zooperareneM JxeiiMcom YarToM M €ro JejaoBbIM MapTHEPOM MATTHIO
BonToHOM OlleHUBAIKCH 1O TToKa3aTeNio «dutyy», TbIOTH, — 3TO «Koauuecmso hymo-ghpynmos 600w,
NOOHAMbBIX U3 ULAXINb] napoesim osueamenem npu coicueaHuu 6 e2o nonke 00H020 5yW€JZ}Z camoeco
Ka4ecmeeHHO02c0 HbIOKACIbCKO20 Y2iIs.

Ho, x coxanenuto, Tako 1noaxo 0pu1 ominO6oyHbIM. J10 ObUTa Pu3uka XVII Beka, a Mbl yxke
xuBéMm B XXI| Beke.

| propose to build my own explanation on the example of solving a simple (as it seems at first
glance) task from the Russian school textbook "Physics". | note that the textbook received a positive
opinion of the scientific expertise of the Russian Academy of Sciences.

[Ipennarato mocTpouth CBOE OOBSCHEHHE HAa MPUMEPE PEIIeHUs MPOCTON (KakK Ka)eTcs Ha
MEepPBbI  B3MVISAA) 3aladyd M3 IIKOJbHOro ydeOHmKa «®Pusuka. 10 kmacc»: y4eOHHK IS
00111e00pa30BaTeNbHBIX OpPTaHU3aliid C TPWIOKEHUEM Ha JJIEKTPOHHOM HOCHTENEe: 0a30BBIN
ypoBenb / I'.5. Msaxumes, b.b. byxosues, H.H. Corckuii; mox pen. H.A. IlapdpenbTheBoii — M.:
[Ipoceemnienue, 2014. OTMmedy, 4TO Ha YYEOHHK MOTYYEHO TOJOKHUTEIBHOE 3aKIIOUCHUE HAYIHOU
3KCIepTu3bl Poccuiickoil akaieMruu HayK.

Problem A1 of §45 of the textbook "The law of conservation of energy in mechanics":

A body weighing 1 kg, thrown vertically up from the surface of the earth, reached a maximum
height of 20 m. With what modulo velocity did the body move at a height of 10 m? Resistance of air
do not consider.

1) 7 m/s 2) 10 m/s 3)14.1mls 4) 20 m/s

3agauya Al u3z §45 yueOHuKa «3aKOH COXPaHEHUsS DHEPTHH B MEXAHUKE»:

Teno maccoit 1 kr, OpollleHHOE BEPTUKAIBLHO BBEPX C IMOBEPXHOCTH 3€MJIM, JOCTHUIJIO
MakcuManbHOUM BhICOTHI 20 M. C Kakoi 10 MOJAYJIO CKOPOCThIO JBUTAJIOCH TesO Ha Bbicote 10 m?
ConpoTuBieHNE BO3yXa HE YUUTHIBAUTE.

1) 7 m/c 2) 10 m/c 3) 14,1 m/c 4) 20 m/c

It seems that the task is not worth the eaten egg. However, not all so simple.

| once again remember the remarkable words written at the end of the 17th century by a member
of the Royal Academy of Sciences in Paris, Professor of Mathematics at the College of Mazarin
Monsieur Pierre Varignon in his book "New Assumptions on Weight" [M. Varignon "Nouvelles



conjéctures sur la pesanteur". Paris, 1690.]: «Mais on s'appercoit bientot, que les choses qui nous
paroissent les plus simples & les plus aisées a concevoir, quand on ne les regarde qu'en gros &
superficiellement, paroissent tres-difficiles & tres-composées, dés qu'on veut les approfondir & les
examiner en détail.»

"But it soon becomes clear that the things which appear to us the simplest and the easiest to
conceive, when we look at them only superficially and superficially, appear very difficult and very
composed, as soon as we wish deepen them and examine them in detail."

Ka>1<eTc;{, 4qToO 3aJa4a HE CTOUT BBICACHHOI'O }Iﬁua. OI[HaKO He BCE Tak IIpocCTO.

Mmue B KOTOpLIfI pa3 BCIOMHHAIOTCA 3aMCYaTCJIbHBIC CJIOBA, HAlIMCAHHLIC CIIC B KOHIIC
XVII Beka unenom Koponesckoii Akanemun Hayk B [Tapmxke, mpodeccopoM MaTeMaTUKH KOJUIEKa
Masapunu mcbe [Tbepom BapuaboHoM B ero kaure «HoBbie npesmonoxenus o Bece» [M. Varignon
«Nouvelles conjéctures sur la pesanteur». Paris, 1690.]: «Ho éckope mbl nonumaem, umo eewu,
Komopble npedcmaeﬂﬂﬂqu HAM OY€Hb npocmsvimu U OUYE€Hb JIeCKUMU o NOHUMAHUA, K020a Mbl
cmompum Ha HUX 6 YEIoOM U NOBEPXHOCNIHO, npe()CWLCZGJI}UOWIC}Z eecoma mpydﬁbmu, eecoma
CIIOHCHBIMU, KAK MOJIbKO Mbl XOMUM bonee 0emanvHo 6HUKHYMb 6 UX CYNb.»

And the essence is as follows: N.N. Sotsky, who wrote the section "Mechanics" in the textbook
"Physics. 10 class ", he considered that only one answer was correct. But in fact, if you approach the
solution of this problem as intended, such, correct answers, there are as many as three. We are looking
at the solution:

A cytb TtakoBa: H.H. Corckuii, HanucaBmuii pazgaen «MexaHuKa» B YIIOMSHYTOM BBIIIE
yueonnke «duszuka. 10 kmaccy, mocuuTat, 4To JHIIb OJJUH OTBET — MPABWIbHBIA. A Ha caMOM JIeTie,
€CJIN HO,Z[OP'ITPI K pCIICHULIO 9TOU 3a/la4yd KaK ITIOJIOKCHO, TaKUX, IPAaBUJIbHBIX OTBCTOB, TaM LCJIbIX
Tpu. CMOTPHUM pellIECHHUE:



The derivation of formulas for calculating the lifting of a body of mass m to a height h
BoiBoa gopmyJt 115 pacuéra moabémMa Tesia Maccoii M Ha BbicoTy h

Lifting of cargo includes two stages:

u The first stage is the RUNNING.

1. Detachment of the body from the "launch pad™
(from the surface of the Earth) and acceleration of the
body to a certain speed Vmax under the action of
"driving force", traction force Fu..> G = mg,
produced during the acceleration time t,. During this
time, the body will rise to a certain height hp and gain
momentum (momentum) P = mV,,4x-

G=mg

The second stage is BRAKING.

2. Deceleration of the body during the time tm
so that when the target height h is reached, the body
velocity is zero. The most rational is the
implementation of braking solely due to the force of
K gravity with the traction force Fus.. = 0, completely
disengaged. During the deceleration time, the body
will rise due to the momentum accumulated during
acceleration to the height hp.IToxpém rpysa BritogaeT
JIBa dTama:

F

MmMAZH

m [Tepserit aTan — PA3I'OH.
1. OtpeiB Tena oT “crapToBOM MIOMIAAKK (OT
P=m Va = () MOBEPXHOCTH 3€MJIM) M Pa3roH Tela [0 HEKOeH
CKOPOCTH Vmax MOJA JEHCTBUEM ‘“‘IBUKYILLIEH CHIIBI,
/- ; ; / CUIIBI TSITH Fgon > G = MQ, IPOU3BOAMMBIN B TCUCHUE
G= mg BpEMEHU pa3roHa i, . 3a 3To Bpems Temo TOHUMETCS
Ha HEKOTOPYIO BBICOTY hp M MPHOOPETET HMITYIIBC
Fig. 4.1 Calculation scheme for lifting the  (kommgectBo nBMKeHMs) P = MVmax .
body mass m to height h
Puc 4.1 PacuérHas cxema nmoabéma tena Bropoii atann — TOPMOXEHUE.
Maccoi M Ha BBICOTY h 2. TopMmoXxeHre Tena B TEYCHHE BPEMEHH ln C
TEM, 9TOOBI MPH JTOCTHKEHUH 3aJaHHOW BBICOTHI h,
CKOpPOCTh Tella Obla paBHa HYy/I0. Hambosiee panyoHaIbHBIM IPEACTABISETCS OCYIIESCTBICHUE
TOPMO>KEHHUSI UCKITFOUUTEITHHO 32 CUET CHIIBI TSHXKECTHU TPU TIOTHOCTHIO OTKIIFOUEHHOU CHIIC TITU Fmsou
= 0. 3a BpeMs TOPMOKEHHSI TEJI0 TTOJTHUMETCS 3a CUET HAKOIIJIEHHOTO BO BPEMs pa3roHa UMITyJIbca
Ha BbICOTY hp.

—
-

It is obvious that the total height of the lift is composed of the lift height during the acceleration
time and the lifting altitude during the braking (see figure 4.1):
O‘IGBI/I)IHO, YqTO ITOJIHAs BBICOTA HOZ[’[)éMa CKJIAABbIBACTCA U3 BBICOTHI HOI[LéMa 3a BpEMs pasroHa
Y BBICOTHI ITOJTbEMA BO BpeMsI TOPMOKeHHUs (M. puc. 4.1):
h= h,+ h, 4.2)
It is also clear that:
Tax:xe oueBHIHO, YTO:
Vinax = Vo + (a — g)tp =(a— g)tp (4.2)
Vinax — gt = 0, oTkyzna
Vinax = gt: (4.3)



From the equations (4.2) and (4.3) we obtain:
W13 ypaBuenuii (4.2) u (4.3) nonyqaem:
(Cl - g)tp =gt
at, — gt, = gt,
at, = gt, + gt,
As a result:
B pesynbrare:

As is known, the displacement S in the general form is equal to:

Kak n3BectHo, nepemenienne S B 001eM BHJIE PaBHO:

at?
S=Vyt+ >
Therefore
[TosTomy
_ (a-9)t}
hp =— 2
hT = Vnaxtr — ckid

We substitute expressions (4.6) and (4.7) into equation (4.1):
[ToxcraBum B ypaBHenue (4.1) Boipaxenus (4.6) u (4.7):

gt?
Vmaxt'r - 2

h— (a—;q)té N

And substitute the expression (4.3) into equation (4.8):
U noacraBum B ypaBuenue (4.8) Beipakenue (4.3):

aty gt gtz
= "z Tk
aty gty gt?
2 2 2
Then:
Torna:

2h = at} — gt; + gt}
2h = (a — g)t; + gt?
2h — gtZ = (a — gt}
(a —g)t; = 2h — gt}
2 2h — gt?

p a—g

2h—gt?
t, = |22
a-g

We rewrite equation (4.4):
Eme pa3 nepenuiieM ypaBuenue (4.4):

(a _g)tp = gt:

We substitute into (4.4) the expression (4.9):
[ToncraBuMm B ypaBHeHue (4.4) Beipaxenue (4.9):

2h — gt?
— — = =gt
(a g)/a_g gts

(4.4)

(4.5)

(4.6)
4.7)

(4.8)

(4.9)



J(@@—g)(2h— gt2) = gt,

(a — g9)(2h — gt?) = g°tZ

gt
I T gtz
g°tf
a=4g +m (410)

Thus, by setting the deceleration time tm to the second stage of lifting the body to the height h
(deceleration), it is possible to determine with which acceleration the body should rise during the first
stage of ascent - during acceleration, and, therefore, determine the necessary magnitude of the
"driving force"- traction forces:

Taxkum o6pa30M, 3a/laBasiCb BPCMCHCM TOPMOKCHUA tm, Ha BTOpOfI JTall HO,Z[”béMa TCJIa Ha
BbICOTY N (TOPMOKEHHUE), MOKHO OIPEJICIHUTh, C KAKUM YCKOPSHUEM JIOJDKCH MOJJHUMAThCS TEJIO0 BO
BpCMsA IICPBOr'o STalla HO,Z[”béMa — BO BpEMs pas3roHa, a, 3HA4YWUT, U OIPCACIUTH H€O6XOI[I/IMyIO
BCJIMYHHY <(I[BPDKy1H6ﬁ CUJIBbI»» — CHUJIBI TAT'U:

Frara = ma (4.12)

And with the help of equation (4.9) it is possible to determine the required time of action of this
force, the time required for acceleration:

A c nomoltpto ypaBHeHus (4.9) MOXHO onpeaenuTs U TpeOdyemoe BpeMst JHCTBUS 3TOM CUJIBL,
BpeMs1, TpeOyeMoe Ha pa3roH:

_ [2h-gt?
= "o (4.9

The maximum speed that the body will reach should be determined by formulas (4.2) and (4.3)
- the results must coincide. This is one verification of the correctness of the calculations.

According to formulas (4.6) and (4.7), the height of the lifting of the body is determined during
each of the stages - during acceleration and during deceleration. The sum of these heights should be
h, in our problem it is 20 meters. This is the second verification of the correctness of the derivation
of formulas for solving the problem.

MaxkcuMaIbHYI0 CKOPOCTh, KOTOPOI JOCTUTHET TEIIO CIASAYET ONPEaessATh 1Mo ¢popmyiaam (4.2)
u (4.3) — pe3yabTaThl TOJDKHBI COBIAIATh. DTO OJIHA MPOBEPKA MPABUIBHOCTH BHIYMCICHHN.

ITo popmyam (4.6) u (4.7) onpeaensroTcs BRICOTA MOIBEMA TeJla BO BPEMs KaXKJI0T0 U3 ATAIlOB
— BO BpEMs pas3roHa U BO BPEMA TOPMOIKCHUS. CYMMa 9TUX BBICOT JOJIDKHA PABHATHCA h, B Hameu
3amaue 310 20 MeTpoB. DTO BTOpast MPOBEPKa MPAaBUILHOCTH BbIBOIA (DOPMYIT [Tl peIIeHUs 3a/1auu.

But the main question of the problem from the textbook - what will be the speed of the body at
an altitude of 10 meters?

Here there are 2 options:

FIRST - when the acceleration height is more than 10 meters.

Then:

Ho ocHoBHOI1 Bompoc 3aaun U3 ydyeOHHKa — KaKoBa ke Oy/leT CKOpoCTh Teia Ha BbicoTe 10
METpPOB?

TyT BO3MOHBI 2 BapruaHTa:

TTEPBBIN — korza BeicoTa pa3rona Gonbire 10 MeTpos.

Torna:
_(a— gt

10
M 2

From here: (Otcroa:)
20

a—g

tio =



Accordingly, the speed at an altitude of 10 meters if h, > 10 m
CoO0TBETCTBEHHO, CKOPOCTh Ha BhicoTe 10 MeTpoB eciu hp> 10 m

Vio = (a—9) [2% = /20— 9) 412

The SECOND option is when the acceleration height is less than 10 meters.
Then:

BTOPOM BapuaHT — KOIJ1a BEICOTA pa3roHa MeHee 10 MeTpoB.
Torna:
Vio = Vinax — gt10 (4.13)
It is required to determine the time for which the body will overcome a segment of the path
between the point of completion of the acceleration phase and a height of 10 meters.
TpeOyeTcst onpeaenuTb BpeMs, 32 KOTOPOE TEJIO MPEOIO0JECET OTPE30K MYyTH MEXKIY TOUYKOU
3aBEepLIEHMsI dTana pa3roHa u Bbicotoil 10 MeTpos.

hio =10M—h, (4.14)

g tf’ (4.15)

, gt
10 — hp = Vmaxtlo - T
We get the "standard" quadratic equation:
[Tonyyaem «cTanAapTHOE» KBAIPATHOE YPABHEHHUE:
t13 '
T — Vopaxtio + (10 — hy) = 0 (4.16)
The roots of this quadratic equation (if one has lost GCSE):

KopHu aToro kBajpaTHOro ypaBHEHHs (e€ciu KTO 3a0bUT MaTeMaTHKy Ha YpOBHE 7 Kiacca
CpEIIHEH MIKOJIbI):

o !
h10 - Vmaxtlo -

Vinax \/(_Vmax)z - 4% (10 - hp)

tio =
g
23
Vmax t+ \/Vrrzlax - 29(10 - hp)
tio = 3
Then:
Torna:
Vinax £ \/Vrrzlax - 29(10 - hp)
V1’0 = Vmax — 9

g
Vllo = Vnax — Vinax £ \/Vrrzlax - 29(10 - hp)

Vi = iJV,gax —29(10 — h,)

Of course, negative values are discarded, since time can not be negative. Therefore, if h, <10
m, then:

Pazymeercs, oTpuiiarenbHble 3HAYCHHs] OTOPACBIBAIOTCS, TaK KaK BpPeMsl HE MOMKET ObITh
orpunarenbasiM. [Toatomy, eciau hy< 10 M, TO:

Vi = \/V,,%ax —29(10—h,) (4.17)




We substitute expressions (4.2) and (4.7) into this equation (4.17):
[ToxcTaBum B 310 ypaBHeHue (4.17) Boipakenus (4.2) u (4.7):

Vip = \/((a - g)tp)z —2g <10 - (a_z—g)tg>

Ynpoctum:

Vio = J(a — g)22 —20g + g(a — g)t2

Vi = J (a? — 2ag + g?)t2 — 20g + (ag — g)t2

Vi = J(az —ag)t; — 20g

2h — gt?
Vi = -g)——-—20
10 \/a(a 9) a—g 9

Vo = Ja(2h — gt2) — 20g (4.18)

Taking into account that (see equation 4.10):
VYuuTeiBas, 4to (cM. ypaBHenue 4.10):

g°ts

a=9+ 2h — gt?
we obtain:
[IOJIyYaeM:

= I oh — gez) — 20

Vip = <g+m>( —gt?) — 20g
Simplify:
Ynopoctum:

Vip = v/2gh — g2tZ + g%t2 — 20g

Since the total height h = 20 meters, we get:
Tak kak mosHas Beicota h =20 MeTpOB, MoTyyaeMm:

Vio = /29 x 20 — 20g

Vie = /20g = /20 x 9,81 = 14,007 m/c



Imagine that a body weighing 1 kg we will
raise to a height of 20 m using solid fuel engines for
missile models similar to that depicted in Figure 4.2
PJ11-10-5. The maximum rated thrust of these
engines is 14 N, the average - about 7.5 N. Suppose
we have model rocket engines, "weightless”, with a
constant thrust of 5 N, with unlimited duration of
work.

[IpeacraBuMm, 4to TEIO Maccoil 1 Kr Mbl
OyneM moJHUMAaTh Ha BBICOTY 20 M IIPH ITOMOIIH
TBEPAOTOIUIMBHBIX JIBUTATENEH Uil  MOJENEH
pakeT, aHAJIOTMYHBIX N300paKEHHOMY Ha PUCYHKE
4.2 P/11-10-5. MakcumanbHasi MMacnopTHAs TsTa
atux npurareneir — 14 H, cpennsissi — npumepHo
7,5 H. Ilpennonoxxum, y HaC UMEIOTCSI MOJICIIbHbBIC
PAKCTHBIC ABUTATCIIN, «HCEBCCOMBIC), C

. . . L MOCTOSIHHOW Tsroi B S H, ¢ HeorpaHu4eHHOI
Fig. 4.2 Solid fuel engine for missile models HPOIOJIKHTETHOCTHIO PAGOTHL.

Prc. 4.2 TeepAOTOMIMBHEIH IBHTaTEND Obviously, if you try to lift a body weighing

AT MOZICTICH pakeT 1 kg with a single engine with a thrust of 5 N

(0.49 kgf), then nothing will happen, since the gravity force (G = mg = 9.81 N = 1 kgf) is almost
twice the " driving force ", i.e. traction force, created by one engine.

If we use two or more engines with a thrust of 5 H at the same time to raise a body weighing 1
kg, the magnitude of the driving force will be equal to the product of the number of accelerating
engines n per thrust of one. Using two engines, we get a thrust force of 10 N, using three - the thrust
force of 15 N, the four at 20 N, the five at 25 N.

The results of some calculations on the above formulas are summarized in Table 4.1. As you
can see, there are options in which the speed of the body during the 10-meter mark is 7 and 10 meters
per second.

O‘—ICBI/IILHO, YTO €CJIHU IOIIbITAaThCA ITIOAHATH TCJIO Maccol 1 kr OAHUM ABHUTATCIIEM C Taro B 5 H
(0,49 xrc), To HUYEro He MOMyYUTCs, Tak Kak cwia Tspkectd (G = mg = 9,81 H = 1 xrc) moutu BABOE
MPEBBIIIACT “IBUKYIIYIO CUTY”, T.€. CHIIY TATH, CO3aBaeMyl0 OJIHUM JIBUTATEJIEM.

Ecnu ke Mbl ucronb3yeM Al moabEMa Tena Maccol 1 Kr oIHOBpEMEHHO JBa U Ooiee
,I[BI/IFaTeHeﬁ Cc TIrom 5 H, TO BCJINYHMHA ,Z[BI/I)KYH.ICﬁ CHJIbI 6YH6T paBHa IPOU3BCACHUIO KOJIMYCCTBA
Pa3srOHHBIX I[BHFaTeJIeﬁ n Ha TATY OJHOTIO. HCHOHBSYSI JABa JABUTATCIISA, MbI IIOJTy4acM CUITY TATHU B
10 H, npu ucnionp3oBanuu TpEX — cuiny Tsaru B 15 H, getpipéx — B 20 H, matu — B 25 H.

Pe3ynbTaThl HEKOTOPBHIX PACYETOB MO YKa3aHHBIM Bbllle (popmysaM cBeleHbl B Tadbmuiy 4.1.
Kak MOXHO yBUJIETb, €CTh BApUAHTHI, PU KOTOPBIX CKOPOCTH TeJIa MpHU NMPoxXoxkaeHuu 10-MeTpoBoi
OTMETKM paBHa 7 1 10 METPOB B CEKYHY.

If the acceleration of the body occurs faster than the body overcomes the mark at 10 m height,
then the body should go to this mark at a speed of 14.007 m/s. The value indicated in the textbook is
14.1 m/s - probably a typo. Should be 14.01 m/s, if rounded to one hundredth. ©

But we are more interested in two other possible solutions. The matter is that, depending on the
applied amount of tractive force, and, accordingly, on the time of this force, we can get any other
body velocities when passing it a mark of 10 meters height - from close to zero to the maximum
possible 10.007 m/s.

Ecnm pasron tena mpoucxoaut ObICTpee, 4eM TeIo MPeoIoyieeT OTMETKY B 10 M BBICOTHI, TO
TEJIO JOJDKHO MOMTH 3Ty OTMETKY co ckopocTbio 14,007 m/c. YkazaHHOe B yueOHHKE 3HauCHHE
14,1 m/c — Bugumo, oneyarka. JIomkHO ObITh 14,01 M/C, €clti OKPYIIIATH 10 COTBIX. ©

Ho nam Gosee MHTEpECHBI JBa JPYTrUX BO3MOXKHBIX pelieHus. J{eno B ToM, 4TO B 3aBUCUMOCTH
oT HpPIJ'[O)KGHHOfI BCJIIMYHHBI CUJIBI TATHU, U, COOTBETCTBEHHO, OT BPEMCHU I[GﬁCTBPISI STOU CHUJIBI MBI




MO>KEM TOIYYHTB JIFOOBIE IPYTHUE CKOPOCTH TeJla IMPH MPOXOKICHUN UM OTMETKH 10 METPOB BBICOTHI
— OT OJIM3KOM K HYJIO 10O MaKcUMalibHO Bo3MoxkHOU 10,007 M/c.

If you thoroughly test this table, it may seem that errors have crept in. But this is not so. The
results given in the table were calculated in Excel. | was asked when calculating the braking time, all
other parameters were calculated in accordance with the formulas derived above. The results were
rounded to the third decimal place, so if you calculate the ascent, setting, for example, the force of
thrust, there may be some inconsistency in the last significant figures. What was noticed earlier by
one of my readers, who persistently tried to prove to me that I had made a mistake somewhere.

Ecnu noTo1Ho npoBepsATh 3Ty TaOHIly, TO MOXKET [10Ka3aThCs, YTO B HEW 3aKpaIMCh OIINOKH.
Ho 310 HE Tak. PGSYJ'IBTaTLI, IMPUBCACHHLIC B Ta6nnue, IIOACYUTHIBAJIMCH B Excel’om. i 3aaBaliCsa
npu pacqéTax BPEMCHCM TOPMOKCHU A, BCC OCTAJILHBIC ITapaMETPhl BBICUUTBIBAJINCH B COOTBCTCTBUU
C BBIBCJACHHBIMHM BBIIIIC (IJOpMYJ'IaMI/I. HOJ’Iy‘{eHHBIe pPE3YJIbTAaTbl OKPYIJIIJIMCH 10 TPCTHETO 3HAKA
IIOCJIE 3aIIITOM, II03TOMY, €CIIM PACCUUTBIBATH IOJBEM, 33/1aBasCh, HAIIPUMED, CHIION TATM MOKET
Ha6J’IIO,Z[aTLC$I HCKOTOPOC HCCOOTBCTCTBUC B IOCICIAHUX 3HAYALIUX umbpax. Yrto OBLIO 3aMeYeHO
paHee OJHUM H3 MOUX HHTaTeHeﬁ, KOTOpLIfI HACTBIPHO MbITAJICA JO0Ka3aTb MHC, 4TO s TAC-TO
JOTYCTHJI OIHOKY.

The lines with the calculation of all the lifting parameters at such values of the traction force
are given in Table 4.1. And now - the most important. Define the total running time T of all
engines for each option.

CTpOKI/I C paC‘léTaMI/I BCCX IIapaMCTpPOB HO,Z[’béMa IIpU TaKUX BCJIMYMHAX CHUJIbI TATH Fmﬂgu
npencrasieHsl B Tabauue 4.1. A Tenepb — camoe BaxHoe. Onpenenum oduiee BpeMs padorTsl T
BCeX JIBUTATeJIell NMPU KAKI0M BapHAaHTe.

T=nxt,

As can be seen, when using two accelerating engines, the total running time of the motors is

Kak BUJHO, IIPpHU HCIIOJB30BAHHUU ABYX PA3rOHHBIX I[BI/IFaTCJIGfI O6Hla$I MMpOAOJIKUTCIIbHOCTD
paboTHI ABUTATENICH paBHA

T, =nXxt,=2x14,389 = 28,78 c

Respectively

COOTBETCTBEHHO

T; =3%X2,244 =6,73 c
T, =4x 1,386 = 5,54 c
Ts =5%1,017 =5,08c

Obviously, if the engines are of the same type, then the amount of energy expended is
directly proportional to the total running time of all accelerating engines.

Thus, we came to a completely unexpected for all currently living physicists, and ordinary
inhabitants who received a normal school education, that the amount of energy that is required to
spend on the rise of the same material body (in our case, 1 kg) on the same height (in our case -
at a height of 20 m) can vary significantly and depends on the magnitude of the lifting force.

And this, if anyone does not understand, completely contradicts what is stated in school
textbooks and in courses of lectures on mechanics - contradicts the current law of conservation of
energy.

O‘leBl/l)lH(), 9TO0 €CJIM ABUrarTre/im OAHOTUIIHBIC, TO KOJIUYECTBO 3anaquH0171 Ha ﬂO}lLéM
JHEPIruM NMPSIMO MPONOPIUOHATBLHO 001Ieii BpeMeHr padoThl BCeX PAa3rOHHBIX ABUIaTeJIei.

Taxum 06pa30M, MBI MMPUIIJIKM K COBCPHICHHO HCOXHUJIAHHOMY JIA BCCX HBIHC XHUBYIIHUX
(U3MKO-TEOPETUKOB, Ja M MPOCTHIX OOBIBaTeNel, TMOJYUYUBIIMX HOPMAIbHOE MIKOJIHHOE
o0Opa3oBaHHe, YTO KOJIUYEeCTBO IHEPIruU, KOTOPYIO TpedyeTcs 3aTPATUTh HA MOABEM OTHOIO M
TOI0 ’Ke MaTepPHAJIbHOIO0 TeJsla (B HAIIeM CiIy4yae Maccoil 1 Kr) Ha OHY M Ty e BBICOTY (B HalleM
ciydae — Ha BbICOTY 20 M) MOKeT CYIIeCTBEHHO Pa3jMyaTbCsi M 3aBHCHUT OT BeJUYUHBI
NOAbEMHOM CHJIBI.

A 3T0, €ClM KTO HE MOHSJI, OJHOCTBIO IPOTUBOPEUHUT TOMY, YTO YTBEPHKAAECTCS B IIKOJIBHBIX
y4eOHUKax U B Kypcax JIEKIUI 0 MEXaHUKE — NPOTHBOPEYUT HbIHEIIHEMY 3aKOHY COXPAaHEeHUsI
JHEepPruu.



Variants of the solution of the problem A1 §45 of the textbook "Physics"’

Table 4.1.

g “g Traction Acce_lerati Braking Max. Height of Brake Body ,gc:u 2w
< 2’| force, |ontime, . body |the ramp, speedat | S w= & @
% ; H S tm;:, S speed, m/s m, ser%mﬁ:t, height TEU é % qg
é § Fmsou ty Vmax hy ' 10 m, m/s E = § S
9,811 | 203,854 0,020 0,196 19,998 0,002 0,139
9,834 | 40,675 0,100 0,981 19,951 0,049 0,695
9,907 | 20,187 0,200 1,962 19,804 0,196 1,394
10,000 | 14,389 0,278 2,727 19,621 0,379 1,947 28,78
10,211 9,794 0,400 3,924 19,215 0,785 2,831
10,451 7,655 0,500 4,905 18,774 1,226 3,580
10,760 6,196 0,600 5,886 18,234 1,766 4,359
11,150 5,125 0,700 6,867 17,597 2,403 5,177
11,636 4,297 0,800 7,848 16,861 3,139 6,044
12,260 3,614 0,903 8,855 16,003 3,997 7,000
12,998 3,077 1,000 9,810 15,095 4,905 7,985
13,950 2,607 1,100 10,791 14,065 5,935 9,099
14,810 2,302 1,173 11,510 13,248 6,752 10,000
15,003 2,244 1,188 11,654 13,077 6,923 10,191 6,73
18,890 1,512 1,400 13,734 10,386 9,614 13,476
20,019 1,386 1,442 14,146 9,801 10,199 14,007 5,54
25,000 1,017 1,574 15,441 7,848 12,152 14,007 5,08
33,685 0,699 1,700 16,677 5,825 14,175 14,007
47,763 0,465 1,800 17,658 4,108 15,892 14,007
85,567 0,246 1,900 18,639 2,293 17,707 14,007
127,440 0,162 1,940 19,031 1,540 | 18,460 14,007
135,848 0,151 1,945 19,080 1,444 | 18,556 14,007
145,469 0,141 1,950 19,130 1,349 18,651 14,007
156,588 0,131 1,955 19,179 1,253 18,747 14,007
169,584 0,120 1,960 19,228 1,157 18,843 14,007
184,974 0,110 1,965 19,277 1,061 18,939 14,007
203,488 0,100 1,970 19,326 0,964 | 19,036 14,007
226,184 0,090 1,975 19,375 0,867 19,133 14,007
254,660 0,079 1,980 19,424 0,770 | 19,230 14,007




5. The second variant of the solution of the problem from the school textbook
Bropoii BapuaHT peuieHus 3242494 U3 HIKOJIbHOI0 y4eOHHKA.

For some reason, everyone does not pay attention to a simple fact: if some body has already
given some initial velocity Vo to the body, then the higher this velocity, then for the same thrust force
equal to the gravitational force ., = G = mg the amount of energy expended on lifting a body can
also differ at times. Here everything is extremely simple. If the body with some initial vertical velocity
Vo, it is necessary to rise to a height of 20 meters under the condition of uniform lifting (., = G =

_ ica ti i —h;, _20
= mg), then the rise time will be t = /V0 = /Vo'

Accordingly, the energy spent on creating the same thrust will be directly proportional to this
time t.

See Figure 5.1. Obviously, at the same cost for creating the traction force, with an initial
velocity I/, = 20 m/s, the amount of energy expended for lifting will be 20 times smaller if the initial
velocity of the body is equal to only V5 = 20 m/s.

[Touemy-To Bce HEe 0OpaIIal0T BHUMAHUS HA MPOCTON (DAKT: eclii KaKOMY-TO Telly Maccoi m
YKC IIpUuJlaHa KaKasg-TO HadallbHast CKOPOCTb Vo, TO, YHEM 0oJbIIe dTa CKOpPOCTb, TO IIpH O,Z[HOI71 U TOH
K€ CWJIe TATM, paBHOU cuiie TsKecTu Fg., = G = mg KOJIMYECTBO 3aTPay€HHON HA MOABEM Tena
OHCPIUH TAKKC MOKCT OTJIMYATBCA B Pa3bl. Ty'T BcE MpeaACIbHO ITPOCTO. Ecmu TCIy C KaKOM-TO
Ha4yaJIbHOM BEPTUKAJIBHOW CKOPOCTHIO Vo, Ha/l0 MOAHATHCS HA BbICOTY 20 METpOB IPH YCJIOBUU

paBHOMepHOTO noabéMa (Fryy = G = mg), To BpeMs nogbéma OyneT paBHO t = h/VO =20 /Vo'

CoOOTBETCTBEHHO, U 3aTPaThl SHEPTUU HA CO3[IaHUE OJTHOM U TOM K€ CHIIbI TSATU OyAyT MPsIMO
MPOTOPIIMOHATBHBI STOMY BpeMeHH 1.

Cmotpum pucyHok 5.1. OueBUAHO, YTO MPU OJUHAKOBBIX 3aTpaTax 3a CO3/IaHUE CHIIbI TATH,
IpU HavYaJIbHOU ckopoctH V; = 20 M/c KOJIMYECTBO 3aTpayeHHOW Ha MOaBbEM 3HEepruu Oyner B 20
pa3 MeHbIIIe, eCITM HadallbHasi CKOPOCTh Tena OyneT paBHa Bcero Vz = 1 M/c.

A Bpewmsi, 3arpaueHHoe Ha noasEM £, = 1 ¢
DHeprus, 3aTpadyeHHast Ha NOAbEM E,

Bpewms, 3arpadeHHOE Ha TOABEM 7, =2 C
OHeprus, 3aTpadeHHas Ha OABEM E,=2E,

B N V. N

Bpewms, 3arpauerHOe Ha moaseéM 7, = 20 ¢
OHeprus, 3aTpayeHHas Ha noabéM E; =20E,

=
(—J
o
I A

V,=20-m/c

A
- V,=10-m/¢c
=t ’ é V,=1-mlc
G =mg

Fig. 5.1 Energy costs for lifting the same body to the same height, with the force of traction,
the wound to the force of gravity, depend on the initial velocity of the body.
Puc. 5.1 3aTpaTsl sHEpruu Ha MOABEM OJTHOTO U TOTO K€ Tella Ha OJHY U TY )K€ BBICOTY,
IIPU CUJIE TATU, PAHOU CUJIE TSKECTH, 3aBUCAT OT HAYAJIbHOM CKOPOCTH TeJa.



But in fact, to develop this very initial speed, you also need to expend some energy. Therefore,
let's solve the same problem of lifting a cargo weighing 1 kg to a height of 20 meters under the
following conditions:

1. Start at around 0 meters high.

2. The acceleration of free fall is 9.81 m/s2.

3. For some time t_p acceleration, the lift motor (this can be both a rocket engine and an
electric winch motor, creates a thrust force equal to twice the gravitational force E., =
= 2G = 2mg, after which the "normal thrust" mode is activated when the traction force is
equal to the force gravity F.,., = G = mg, i.e., further rise is carried out evenly with the
speed dialed during acceleration.

4. Atsome point the engine turns off and the rest of the way the body continues to gain altitude
by inertia, so that at a mark of 20 m the body speed becomes 0.

The results of calculations for this task are summarized in Table 5.1.

Formulas for calculation should be known to everyone who successfully received a normal
secondary education. Those who could not master physics at the level of secondary school, it is better
not to read this article. Therefore, | will not once again rewrite formulas from school textbooks into
this article.

Ho Benp, 4T00bBI pa3BUTh 3Ty CaMyl0 HauyalbHYIO CKOPOCTh, TOXKE HAJI0 3aTPaTUTh KAKylO-TO
sHepruto. [loaToMy naBaiiTe penmm Ty K€ camyro 3aj1a4dy 1o MoIbEMY I'py3a Maccoi 1 Kr Ha BBICOTY
20 METpOB IIPH CIEAYIOUIUX YCIOBUAX:

1. Crapt Ha oT™MeTKe B ) METPOB BBICOTHI.
2. Vckopenue cBo60IHOTO majeHns paBHo 9,81 m/c?.
3. B TeueHne HEKOTOPOro BPEMEHH Pa3roHa t, IOAbEMHBIN JIBUraTelb (3T0 MOKET ObITh

KaK paKeTHLII‘/'I JABHUTIAaTCIIb, TaAK U 3HeKTqueCKHﬁ ABHUTAaTCIIb HeGéI[KI/I, COSI[aéT CUIIy TAT'H, PAaBHYIO
YIABOCHHOU cuiie TshkecTH Frg., = 2G = 2mg, mocie 4ero BKIKYAETCS «HOPMAJIbHBIA PEKUM»
TATH, KOIJAa CWISL TACM paBHA cuie Tskecth Fog, = G = mg, T.e. NanpHEHIIUU MOABEM
OCYIIECTBJISIETCS PABHOMEPHO CO CKOPOCThIO, HAOpaHHOH BO BpeMs pa3roHa.

4, B OHpeﬂeHeHHLIﬁ MOMCHT JABUT'AaTCJIb BBIKJIOYACTCA U OCTATOK ITYTH TCJIO ITPOAO0JIKACT
Ha6I/IpaTL BBICOTY IO MHCPLUHU, TAKUM 06p330M, yTOOBI Ha OTMETKE B 20 M CKOpPOCTh TCJia CTalla
paBHoii 0.

Pe3ynbTaThl BEIUMCIICHUH 110 JAHHOW 3a/1aue CBEJICHbI B Ta0muiry S.1.

q)OpMYJH)I JJIS pacqéTa JOJI?KHBI OBITH H3BECTHBI KaXKA0MY, KTO YCHCHIHO ITOJYYHWJI
HOpMaJIbHOE Cpe/iHee oOpa3oBaHue. Tem, KTO He CMOT OCHJIMTh (PM3MKY Ha YPOBHE CPEIHEH IITKOJIHI,
3Ty CTaThIO JIy4llle He YnTaTh. [loaTOMY 51 HE cTaHy elle pa3 NepenuchiBaTh B 3Ty CTaThIO0 (HOPMYIIbI
N3 MKOJIbHBIX y‘{C6HI/IKOB.

The total relative fuel (real energy) costs were determined by the formula

E = 2tp +t,

based on the assumption that fuel consumption during acceleration is twice as high as fuel
consumption during the next uniform rise, since the thrust of the lifting engine during acceleration is
twice as high as the thrust during further uniform lift.

Apparently, in this case, the amount of energy expended on the rise of even the same body to
the same height, contrary to the assumption of the Cartesians and Leibniz, can differ by a factor of
tens.

OO6mre OTHOCUTENBHBIC 3aTPATHI TOILIMBA OMPEACIISITUCE TT0 hopMyIie

E = 2tp +t,
HUCXOJd M3 NPCANOIOXKCHUSA, YTO HOTpGﬁJ‘[eHI/Ie TOILIMBA BO BPEMA pa3roHa BJBOC 60J'IBIHC, qyeM
notpeOiIeHne TOMIMBA BO BpeMs CIIEAYIOIIEr0 PaBHOMEPHOIO MOABEMA, TaK KaK TATa MOABEMHOIO
JIBUTATEJSI BO BPEMsI pa3roHa BJIBOE OOJIBIIIE TSTH BO BpeMs JTaIbHEHIIIETO PAaBHOMEPHOTO MO IBEMA.

Kak BUIIHO, ¥ B 3TOM CiIy4ae KOJIMYECTBO 3aTPAYEHHOM DHEPrUU Ha IMOABEM AK€ OJHOIO U
TOTO 7K€ TeJla Ha OJIHY U TY %€ BBICOTY, BOIIPEKH MPEINOJIOKEHNIO KapTe3raHleB 1 JIelOHMIIa, MOXKeT
OTJIMYATbCA B NCCATKHU pas3.

Table 5.1.



Comparative energy costs for lifting a body weighing 1 kg to a height of 20 meters

Tabmuma 5.1

CpaBHI/ITeJ’IbHBIe 3aTpaTbl SJHEPI'UU HA noabEM Tesia Maccor 1 Kr Ha BBICOTY 20 METPOB

& E = B = s 8 =R s
ORISR T S DS F AN
% | By | EEY | EE: | E5E |ZEEE|8ii
8 EF | £ | £5F | £2 | &EEE| EET
M g = = A = E & =N = ”
0,01 0,098 0,0005 19,9990 0,0005 203,86 203,88
0,02 0,196 0,0020 19,9961 0,0020 101,92 101,96
0,03 0,294 0,0044 19,9912 0,0044 67,93 67,99
0,04 0,392 0,0078 19,9843 0,0078 50,93 51,01
0,05 0,491 0,0123 19,9755 0,0123 40,72 40,82
0,06 0,589 0,0177 19,9647 0,0177 33,92 34,04
0,08 0,785 0,0314 19,9372 0,0314 25,40 25,56
0,10 0,981 0,0491 19,9019 0,0491 20,29 20,49
0,15 1,472 0,1104 19,7793 0,1104 13,44 13,74
0,20 1,962 0,1962 19,6076 0,1962 9,99 10,39
0,25 2,453 0,3066 19,3869 0,3066 7,90 8,40
0,30 2,943 0,4415 19,1171 0,4415 6,50 7,10
0,35 3,434 0,6009 18,7983 0,6009 5,47 6,17
0,40 3,924 0,7848 18,4304 0,7848 4,70 5,50
0,45 4,415 0,9933 18,0135 0,9933 4,08 4,98
0,50 4,905 1,2263 17,5475 1,2263 3,58 4,58
0,55 5,396 1,4838 17,0325 1,4838 3,16 4,26
0,60 5,886 1,7658 16,4684 1,7658 2,80 4.00
0,65 6,377 2,0724 15,8553 2,0724 2,49 3,79
0,70 6,867 2,4035 15,1931 2,4035 2,21 3,61
0,75 7,358 2,7591 14,4819 2,7591 1,97 3,47
0,80 7,848 3,1392 13,7216 3,1392 1,75 3,35
0,85 8,339 3,5439 12,9123 3,5439 1,55 3,25
0,90 8,829 3,9731 12,0539 3,9731 1,37 3,17
0,95 9,320 44268 11,1465 44268 1,20 3,10
1,00 9,810 4.9050 10,1900 4.9050 1,04 3,04
1,10 10,791 5,9351 8,1299 5,9351 0,75 2,95




1,20 11,772 7,0632 5,8736 7,0632 0,50 2,90
1,30 12,753 8,2895 3,4211 8,2895 0,27 2,87
1,40 13,734 9,6138 0,7724 9,6138 0,06 2,86
1,42 13,930 9,8904 0,2191 9,8904 0,02 2,86

Thus, | found that, based on my belief that "the same energy is needed to raise one pound by
four feet and four pounds per foot™ and, being absolutely convinced of the principle of retaining
"manpower" Leibniz made the greatest mistake since the time of physics, suggesting that energy
IS not the quantity of motion equal to the product of mass by speed mV, but rather a new
guantity, invented by it, equal to the product of the mass per square of the velocity mV?.

It should be noted that this was done by Leibniz not because of some observations, experimental
data, but purely mathematically, for the simple reason that in that case Leibniz's head, as they say,
"fused”. This cognitive dissonance that existed in the minds of the scientists of that time (“some
scientists have become so confused ..."), about the alleged contradiction between the established law
of conservation of momentum (the efforts of Descartes and other known natural scientists), with one
side, and the notion of the immutability of the magnitude of the "manpower” needed to accomplish
work on raising the same number of foot-pounds, on the other hand, was eliminated.

Takum 00pa3om, sl yCTaHOBUJI, UTO, OCHOBBIBAACh Ha CBOCU BEpPE B TO, UTO «OOHA U ma jce
IHeEP2UA ROMPeOHA 011 NOOHAMUA 00HO20 (hyHma Ha uemuvlpe hyma u uemoipex ynmoe Ha 0OuUH
¢ym>» u, Oyaydu COBEpLIEHHO YOEXKAEHHBIM B IIPUHIIUIIE COXPAHEHUS «GKUBOM CHIIbI», JleiiOHuL 1
JAOIMYCTHJI BeJIUYANIIYI0 OIIMOKY €O BPeMEH CTAHOBJIEHUS (PM3MKHU, NMPENJI0KUB CUHUTATH 3a
JHEPIrUI0 He KOJIMYeCTBO ABH/KEHHS, PABHOE NIPOM3BECeHUI0 MacChl HA CKOPOCTh MV, a HeKyI0
HOBYIO, IPUAYMAHHYIK0 UM BCJIUYNHY, PABHYIO IPOU3BECACHUI0O MACChI HAa KBaJIpaT CKOPOCTH
mV?2.

Cnenyer oTMeTUTbh, 3TO ObUIO chenaHo JleiiOHuMIIEM He B CUIIy KakuUX-TO HAOIIOACHUH,
OIIBITHBIX JaHHBIX, 4 YUCTO MAaTCMaTHYCCKH — IIO TOHU HpOCTOfI INPpUYIUHC, YTO B TaKOM CJIy4dac B
rojoBe y JleliOHMIIa, 4YTO Ha3bIBAETCS, «CPACTAIOCHY». OTHUM, OKA3aBIIMMCS HEBEPHBIM,
IpCaIOKCHUCM Heﬁ6HI/IHa KOTHUTHBHBIN JUCCOHAHC, CYIJ_IGCTBOBaBIJ_II/Iﬁ B T'0JIOBax y‘{éHBIX TOIO
BpPEMCHU (((...HeK0m0pble yueHnsle makx 3anymaﬂu0b...»), o moBoAy CYHICCTBYIOLICTO SIKOOBI
MPOTUBOPEUUS MEXAY YCTAaHOBJICHHBIM OIBITHBIM MyTéM (cTapaHusiMu Jlekapra W JIpyrux
U3BECTHBIX E€CTECTBOMCIIBITATENEM) 3aKOHA COXPaHEHUsS UMIYyJIbCa, C OJHOM CTOPOHBI, H
npeaACTaBJICHUAMHA O HCU3MCHHOCTHU BCJIMYHNHBI «KUBOH CHIIBD, HOTpC6HOf/‘I JJIs1 COBCPIICHUSA pa60TLI
0 MOABEMY OJHOIO U TOTO ke KoJlndecTBa pyTo-(pyHTOB, C APYroil CTOPOHBI, ObLIT TUKBUIMPOBAH.

© Hy6posckuii [1.W1. mapt 2018 roxa.

Many thanks to everyone who finished this work to the end.

If anyone found any fundamental mistakes in it, as well as misuse of English terms, or the English
vocabulary of grammar, write to me at e-mail d-pi@yandex.ru - in any language.

I normally take reasonable and constructive criticism and will be happy with any help.



