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Lai nai daew

Khoa hoc cho ching ta nhidu kifn thite vé& o nhién € i cd
thé dip dung nhifng kién thifc 46 phoc vy code sdng.

Anh sing Ii gt * Am 1 gi 7 Bin chdi hoat ddng cla ching ra
san 7 Ciing nhef niing hiing do ddu md o6 7 C6 bao nhigu dang
ning luong 7 Lutc 1 gi 7 Nhifng nguyén i vé& chuyén dong ? Khing
gian, thivi gian vi khidi ligng cb mi theing quan ra sap 7 Vit chn
bao ahiéu clu hdi vé cde viln 8¢ khdc nffa. Cudn sich mhy gidp
ban trd 1 cie cllu hii dy.

Khoa hoc 18 ménh ming vii £n chita nhiéo diéu 1 thi. Bidu
quean trong 13 phii bié tim hidu vi o6 1dng say mé. B ki i &
clia khdi ddu s nghidp.

Chile céic ban thanh cding vi GEn xa trong hiinh tfinh nilm vitng
kif'n thitc khoa boc 8¢ 1im cho code sdng ngly chng phél mén vi
phin vinh.

Thing 3 nim 2005
NGUYEN MaNH SUY
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Nang lugng la gi ?

Ta nhiin ket dude mot v ed nding ligng khi viit d6 c6 khd ning
thire hign cdng (oo ning) hay lim ndng cic vt khdc (nhidd ndng),

Ta nhjn bift duge hod pdng. difn ndng. quang nang khi chiing
chuyén hod thimh co adng hay nhiét ning.

Khi han lén cdu thang, e thé cia bon lam vide vii sif dung ning
heng. Li xo bén trong mdt déng co ddng b o ra ndng lugng o8
miiy chay. Binh phit dién trong d&n A4t o ning higng 3€ thil p sing
béng dén. Nang higng clda Mt Trdti 1am che ciiv od pht ridn.

Ning lugng khing wr sinh rm hode nr midt di ma chi chuyEn hod
tir dang ndy sung dyng khdc, hodc truvén ur viit ndy sang vit khic,
Vidy : The niing (potential energy) clia mét cdi cung d trifiing trd
thimh ddng néing (kinetic energy) cha miii i@n dang hay.

Cong la gi ?

Trong d8i sing bdng agay, ngud ta quan niém ring nguisi ndng
diin cily lia, nguii thy iy nhi. em boc sinh ngdi hoe, con b dang
kéo xe... dbu dang thyc hién cong. Niung khéng phii cdng trong
ciic tniBng bhep niy déu 1d "cdng cd hoc”, B vii clic nhi khoa
hoc thadt ngi "cong” chi diimg trong wtng hop cb Wfc uic dung
vio vt Bm viit chuyén ddi. Bon vi ding 88 do céng poi 1a joule,
dude 831 theo 1én nhi vit I ngudi Anh James Prescott Joube (Giém
Prizeot Jun) sing gidn 1818 v3 1880,




Ndng ludng co thé thay d8i dang clia né ?

H..ILI I"il n ‘L'.H: n
miit ciii bia 3 déng
dinh, cii biGa dua
IEn cac o the nang.
Ehi bia dip vio
dinh, ning lifdng Ay
tae ra chmg. Binh
Hén &iu vio trong
;:an‘r. 1he ming hay
ning lacing du il
bifn thinh ddng
a3dng hay ndng

Chific cung irdong of thé ndng; mil thn bay oo ddng nang

ludng chuyfn ddng. Tueng o nh vy, nhiét ndng {heat energy ) ob
thé chuvén thanh dién ning (electrical energy)y: didn ning cd thé

chuy&n thinh ning lugng e xa (radiant energy) nha dnh sdng
l;Ilﬁnp_ hain 3 v hiod ning {chemical energvy e the rd thinh co
ndng (mechanical energy).

Co boo nhiéu dgang ndng lugng 7

Miing lugng dudc tich trif goi li thé ndng (potential energy ). Nidc

chifa phin sau &ip, chifc cung tidng vi sin sing O bdn @i ¢ ¢ hai

vi dy ity lit thé niing. Nudc rdi xudng. 1&n bdn di 8o ob dong ning

{kinetic energy), C3 hai dang the ning vé ddng ndng 08u K oo niing
Cin of nhitng dang ning lugng khic nhit @ nhiét niog, hod nfing.
nang Iu'n!n[_r' hen't mhdn feim .I:I:.bi 14 haech mh fig) wh |L’mg Il;r:.FnE hifc xa.



Nguon ndng Wgng ldn nhal da duge biét dén irén
TralBatlagi ?

Mang hayng hat phin hay ndng Juging nguyén of Ui ngudn ning
Iwgng 14 nhdt wrén Trdi BE1. Khi ohin oda mdt nguvén ok dch m,
nitog leitng phing thich trong mét thivi gian nhidu heo bit of ning
hgng ndo khic. MOt ludng nhd vt chiflt (mdn cuc wrani ching han)
o thé tao nén mit havng nang lwgng khing 10

Nhién liéu hoa thach Ia gi 7

Whitu niing hidng
ching ta dugc ding
trong nhi vd trong
cling vido [ nf mhién
[iEu hiok thach of the
Al chdy nhar than 34,
dip i ki Hhﬂng
ohién héo niy duge
tan thinh cdch nay
hing midu irdo nim
b wic thuc wit wi
divng vt

Tai soo ngudi fa noi vé "'mdt cudc khing hoang
nang hidng™ 7

Hg'lu'in daf tnif nhién h¢u bod thach & of gidh han K thandd,
diu va khi di can kiét, ching twm phdi im ngudn ning heng khic.
Ciic nhi khoa hoc 38 nghién ofu nhimg gial phip khdc o : sic gid,




sang ben, dnh sing mit i vl ning hidmg bat nhin. BE nhién hify
hod thach con cé thé duge dilng 1au hom, Gida quan trong 13 khiing
duite phung phi ndng lvdng.

Igi sgo vgt nong lén 7

Mhigt h s chuyén ning hagng tir dang ndy sang mi dyng khiic.
Néu ban Ky tay chil xdt mdt minh vdi, ménh vii <& hilt du dm iEn.
Suf ché xdt 45 190 monhidt, 36 1 kél qui cha s ma st

Vit ¢o the chiu 45 lanh dé&n dau 7

Khi mét chit im lén, cic phin of cda né chuy&n ddng nhanh hin
Khi nd lanh, ching chuyén d&dng chiim hon. BO lpnh shil clia mid
chillt off thiE dat I K
ndvimg phidn ok clla nd
ngrifng -,;!lu_:.qfn dﬁnl_l.
B 1 onhiér 36 Am
4346 a0 Fahrenheit
(=4 50.6F) hay “khing
a3 tuyéi 35", Cdc nhd
khoe hpc 48 1@mo m
nhigt a3 gidn dai
khfng a0 juyver i,
nhumng chas 3&€n khimg
Oty 461

Cal gl ldm binh chdl Iéng W fran ?

Ehi cic chdr duge Bm sidu lanh, ching @6 ra o8t ki Iy, MOLs5 08
thinh sidu din, cho I.I|||'!.' diltm I.IIJ}'I:I;I:I i rii dé *I-E'“"i-'- R = khdic

9



it thivnh “si€u lwu chit® (superfluids), chiy xuyén qin nhifmg khe
nhi nhit vii cf thé win qua cf thimg chitu. NEw 14 hél ldng (4
phidt 38 dudi -456% F) & trong binh, nd & trin ra, mic db nd chi
diy 3&n mdt mra.

Tal sao tay cdm xeong néi lgi ndng?

Ciie chill o6 khi ndng dfin nhid bt goi 13 chill din nhids. Kim boai
li chiit din 1t nhil. Xoong ndi kim loai ding tm dung cu ndu dn ot
vi nd d€ cho nhiaét w1 truyén vio thife in bén trong, Chindy xoong
nihi clng rit ndng vh tay cim cling vily, wnir khi né dudc boc biing mdt
chilt din nhidt kém.

Tgi sao cac dudng ray (fau hod) dai thém vao
mua he ?

Gilfa cdc dudng ray k€ nhay ludn ludn cich nhan mit khodng
tring nho. Piéu ndy nghe ¢ vé lo. vi néu khing of khoding trling 4
chil ndi 46, chic chiin tiu hia s& chay &m hon, Toy nhidn ching 1
chin i § ring kim bogi gidin nd khi ndng. Do d trong this (6t ndng,
che duling ray ﬂﬂlmmlmﬂtrﬂnﬂﬂumm#
chi ndi edc thanh ray s& 4y nhau vi s& bi cong, veo.

Cai gl tao ra nhitlng déng nudc trong am dién 7

Khi ban a8 nude lanh vio ddy Tm vd bt dign o, ban & thiy
ngay nhifag dong bdt ddu chuyén ddng wong made xung quanh b
phiin tod nhigt, Nhidt 1 bd phdn tod nhi¢t lim ndng nide & gin nd
nhil. Nude ndng ding 1&n, vi khi mdt chél Idng dwde Eim ndng, né
giiin nd vi rd nén nhe hon. Khi wede nong ding 1én, nudc lanh
chuyEn d€n th chh vt d&n lnft nd duge dun ndng. Mhifng ding 46
goi li dimg ddi Ivw (comvection).
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Nhigt truyén di nhu thé noo 7

1. DS juu
2. Truysn dan
4. Buic xa

L=’

Bia cach rupdn nhist

Al d6 sang ché ra hé
théng chia dd Celsius dé
do nhiét dd ?

HE thdng chia 48 s0m nhii
¢ do nhigt 30 dudc mdt ngui
Hi Lan ¢ 1én i Gabriel
Fahrenheit sing ch€ vio dio
nhifng ndm 1700, Hé thing niy
duise A0 theo 1én dag, nhidl 49
cin medc & dang tan Wi 32OF
vit mhidét d cia hodi nuide dang
sdi 1& 212YF duge goi 1B nhid
giai Fahrenheit, Nim 1742 mdi




ngu¥i Thuy Bidn 1&n & Anders Celsius gai ¥ midt hé thing chia 44
bich phin vdi nuide dd dang tan 1d 07C nhiéi 38 cda bdi nide dang
s6i 13 1009C vii goi 1 nhiét piai Celcius.

Hé théng chia 36 Kelvin 1a gi ?

Cic nha khoa hoe diing bé thiing
chin 0 Kelvin, hil diu & & khing
tuyét 451 thay -459.697F). Trong hé
thilng nay. s& khing my@t dii 14 0 K,
murde & dang tan & 273,16 K v hei
nude dang <00 & 373,16 K, Hé thiing
chia 30 niy &t theo o ok khos
|'I|.:||: Anh, Ba nide Kelvia, -ﬁﬂ‘ A3 ﬂ
xuit bé thdng niy viio ndm 1848,

Anclars Calans

Vat cé the lanh va néng dén dau ?

) trung tim céc san, sifc néng 1 khdng 16, o6 thé Ién 8n 20 trigu
a5 Kelvin, BE miit cia Mat Tr ching tn khodng 60008, F ngodi thng
khiing gian nhigt 45 riit linh, cd th thip A8n khang 40 myé 880K,

Tai sao lodi vil c6 thé boi thodi mal trong nudc
ddng lanh ?

Léng vil cika lodi chim cd tic dung gil §m cho ching, nhit ¢ mii
Idp dém khiing khi sft do. Khong khi 1a chit din nhiét kém. do 48,
hq:;ﬂlﬂq.;lr.'lﬂ cdb e dung nhaf mdt "o ¢in lpnh", Mhi¥ sif ngin cich
ndy, vit duglc gilf §m ngay ¢d trong nede Lynh. Nhifng cifs 58 hai ldp
kinh & cde wod nhi cling of cdng dung nhy vily.




Tai sao m§t nui bang
(bang son) co the tdi 7
KEhiing gidng ohy phin [dn
cic chiy 1hng, nde giin nd khi
dbng ol wd K& qud 1§ kém dim
dite. Do A4, mdt coc aude db co
thé ndi trong §i nde. Su kidn
iy @gidi thich i a0 mil bing
hhl.'l'nf_ I el Ihi’.r ndi ld |I.5I'rlg LT
cic con sOng Hn"lﬁj‘ |.1:-|'1|'|.£ ELI'I:IE
trong mila ddng. Ldp bing ndi d
phia irén can Ind sy domg thim

et [dp mide o hen dudh

Nhiét ké hoat ddng nhu
thé nao 7

Nhigt k&€ 15 mdt dung co o€
do nhiEr i, pin bl thoy tinh cd
doan hep chifa chii 16ng (thiing
li thu§ ngin bodc nagu). Khi
nhiét d§ ting, chdr ldng trong
dng gifin nd vi ding 1én coo. Khi
nhidt d& sudng thip, chil ling co
pil lal i ha thip audng. Nhi
khoa hoe ¥ Galileo 13 ngafti ddo
tidn A5 sdng ch mdn nhidn ké thd
sl wiio nim §59




NHUNG MAY DON GIAN

Nhifng may gi la xua nhat ?

Miy E mdt thi€t bi diing 3€ lim viée, nhifng mdy aua nhdt ril
didn Elﬂﬂ- nhaf; chi ném, ddn h.;} vk mat |||‘1:qu nglu&ng_ Nhﬂng
dyng ¢u niy di dugc con nguiri thiti dyi PO Bd ding cich nay
(00 000 ndim. Negudi ta vin chua bid ngudi phdt minh ra chiing
Con binh xe dvgdc khdm phi mudn hen vl chi dugc ding rdog rii
cdch noy khodng 5 000 nidm

Pén bdy hoat déng nhu thé nac ?

B bily i md1 mdy don gidn diing 3¢ di chuy@n cde v, loai
phd bidEn nhdt dwge poi 1 don biy loai mdr. Vi cdn dwde di
chuvén goi I viit cdm (boad), phdi cd Iuc (efform) &8 & chovdn v
B0 bily phii od mét truc. hodc difm wa (fukerum) Ding méi dim
ciy im don hily v 8t nd 1&n met tdng 34 nhd (difm wa), of the
bi'y in dugc nhifng vii ndng. Khi con nguiri & thivi dai D4 Pd
khim phd ra didu niy, bo 43 séing ché ra mdt trong nhifng méy co
bidn con nhin load : don I:q."|-1_,'.

Can el

B tya

d

14 Vil can

i ua
 Viin hiip bnh




Tai sao xe cit kit Id mot dén bdy 7

Ke cdt kit 13 mdt v d logi ddn by that had, Tromg bogi dien '|'.:'|1}
thf nhdt hay loai don gidin, diém ufa & gifa vijt cin vi e (nhd lai
vikn bip b nh 3¢ hinh dung). Ban cd thé Gm thiy di€m wa cdn xe ot
kit & ddu khdng 7 {Nhin tranh &€ xem ban dhing khbng ).

!

Ehim e Ny cul kit

Bon bdy duge ding dé dua nudc lén dang rugng
nhu thé nao 7

Cic ndng din Al Clp thifil xuin diing mdt loai mdy goi 14 cin vot &8
dua muidc tir séng Mén kénh ddo din di 88 nodi cho nhifg cinh dong
Cin vot hoat ding theo mguvén 1 cha loai don By don gain, Chide
I'I':.i_'_- o H:I:r o toi mii cho 38 thit hign dai, ."1:;.::]} nay, aw iant: ||n"-|'|_|;

théin, ngudti ddn vin con dimg cln vou d€ 1y madc 1én tir gifng

Mgl A CER-GEMD &R o 3 s sude lEn rudng
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Can cdu Ia logi dén bdy gi 7

Cin citw 1d midt vi du v loai don bify thit ba. Lte (hiln my kéo
cdn) dure A3t & gidta Ofm own (cdn oo vh hie ca feon cd & cufi

sl f iy )

Al d& nghi dén vigc di chuyén Tréi DAl bang don by ?

Nhii khoa e Arclumedes cia Hi Lyp, séing cich nay hon 2000
ndm, 34 hidw mdr dinh luit hay mdt nguvén If it guan trong vé dbn
hiy. Brinh luft duge phit bide : lue Gl 88 niimg vt (E} nhin vai
khodng cdch bic di chuyén (D) biing trong Iogng vt edn (L) nhin vai
khodng cdch viit cin di chuy@n (d), vi dide vidy -

ExD=Lxd

MNéu e (E) di chuydn mdt khod ng [0 13 (1), thi vat ndng han
nhitu 1 (L) o2 di chuyfn mot doan ngdn him, Nhin thitc diige dicn
miy, Archimedes 35 niti : "Hiy cho 1d mdr didm wa, 18 o by
duoe Trdi DI,

Nhing kim t thap duge xéy nhu thé ndo 7

Nhifng kim 1y thip cla Aj
Cap b dai 1§ nhivng kidn mie
khing 14 duise xily dung cich
nay tidn 4 000 nim, Nguldl o
ditng nhitng khii dd Wn, phdi
chn d&n hang mily wim nd 1@

A€ dua mdi khidi A4 lEn diing vi

e W gt nhirng ThE d3 pilng. .
&1 tag, phii lim ohitng doan

“ § Hu.l.ﬁ.h‘..';l- :.'.'._::1 .'.i:n.n!; r-uu-. [E1LE

Churyln chuei i nbng B
kiu may cifrganm ishap




duirng e vib ditng cic con lin g kéo dd 1én. Poan dmng dic 1a
mit dang mdy goi 1h mdt phing nghiéng, Hiy nhin mdi cong ahin
xily detng dang 3y xe et kit Ay xb bln Anh ta bede tén t5m vin
A€ a8 xuding, nhet viiy anh 4 divng mit phdng ngphiéng nh ngodi of
Ail Cip di Iaim.

Logi cal ném (wedge) ndo canh iac dat 7

Can nm Eomdt dang mdy don gidgn kKhic, Thini doi DS Bd con
mguiti diing riu fay 48 & g0 vil oot di Iits thiinh dung cy. Riu tay
o hinh cdi ném. v saw, naudi ndng din phing theo cdi ném af v
Aft vh tir 36 cdi Ay dude sdng ché ra.

Tol sao dinh vit (screw) 16 mot loai mét phédng
nghiéng 7

Puiifog xofin dinh vit thil s B mdt mdt phiing nghiéng. nd chay
wing gquanh theo duting xoldn Gc. Khi ban Wy dai Gc i€ bil loong, dai
fc quay theo duitng xolin. Né “tréo” ving quanh theo mat philng
nghifng vin.

Toi sao mdt cd-1& (wrench) co thd 16 mat banh xe ?

Cis-1¢ B méi vi dy v hioh xe rye, Lyc iqua‘edn cim) & chuyén
mut bl kinh 19 hn lgc wo ra wén dal Gc. Toy clm di chuyén méat
doun cing Iﬂmlqtu;nnupduﬂ:ﬂugw&;duﬂﬁnﬂﬁ cdn dii
tic ding mdt luc Idn hon cd-1& cin ngdn.

Tol soo ding cal Iﬂl:hl.l!:mh] ﬂl‘rﬂm&‘ﬁﬂﬂ.‘?.

ﬂiﬂimlw.ﬂiﬂiﬂ“- ' ..:r
mwmmm&'ﬁ g, Nhi
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hiu nbu ai cling o6 the ning mdt chidc 5-18 1én A€ thay hinh xe. Cii
kich c6 trye xodn hén k€t vdi @y quay. Tay quay & mot doan dii. dus
xe |80 mit doyn rilt ngln, didu niy lim cho cii kich o6 Igi vé mit co
hoc. Néw di chuydn kich mit doan 4 inches. ve dige ning cao 0,4
inches, cii kich duge ndi B oed i oo hoe 100, Do 44, difs theo
mguyén e niky, khi d§t mit hye 20 pounds 1én tay quay cba cii kich,
mipt nguli b thé dling i kich ndy ndng duge trong lugng 2 000
poimds (s &)

Tai sao dung nhidu réng roc (pulley) lal c6 Idi ?

Nl ta diing ring roc € &8i hudng Iy, Vi du : bing cich kéo
xudfng mdt sgi diy lodn qua bédnh 3¢ ring roc, ban of thé fdimg i
vit niing Kn cao. Cing ot nhiéu ring roc, voi mdt diy Bén tye qua
chaimg, lgfi vé co hoe cing 1dn, do 46 vit cing ndng hon cling duidc
niing [én vt mdi e khdng 44,

Céan cdu (crone) dugc
dung tr khi ndo 7

Nguiri La M3 43 dua cin
cilu vio =it dung, 36 1i mdt
Ioai miy hogt ddng theo
nguvén If ring roc. Clin cfu
dude efi xay gudng (wread-
mill} v§n hiinh, Khi cic nd 18
dap wo m Iye cin thiét of
ading cao nhifng khdi dd ndng,

Colr el thas La MG do
ngudl kddy blinh e gudng

2.+ CHOQHTVH-B




Al dé ding tryc xoén dé bom nudc ?

Cd mit lin nguiti 1a hdi Archimedes v& cich bom nude of duds
bdm Giu 1&n, fog nghl ngay 8&n truc xodn of tay quay & trong mit
Ianh bhng gd. Khi tny guay viin hiinh, e xodo dua oodc o him @
Hin. Nhar vl y s d hon v ahanh hon ohidu so vdi phoitng phip bubie
diy vio thing dua xufng hdm.

Nhing banh réng (gear) hoat ddng nhu thé ndo ?
Binh ring 13 mt binh xe o6 riag & xung quanh, Nhitng ding cia
md khdp vido nhifng fing cba cic binh se khic. Khi mdt bénh xe quay,
che biinh xe khic quay theo, Binh rding ducc ding 38 337 hudng mét
chuyén ding vil ciing 38 ting vin 16c vii cbng suilt cia méy. Vi du mit
- beinh xe Mn b 40 ding & guay vl
wiin tiic bhng moe philn of binh xe o
10 rling, néu ching dugic ndi kl vio
nhau, Mt chifc xe ob it hinh ring
di chuyén chim nhung chng suft
bira, dHing kha kb ddng vi 180 d8c
Binh ring nhifu chuyén dong
nhanh hin nhurg cong sult nhd hon.

Tl sao xe dop cd (penny farthing) cé banh trudc
rat Idn ?

Xe dap of binh ring gidp cho vige dop xe ohe nhdng hon. Khi dap,
bénh xe it ding s2 cho ta & mid quitng duiing ngdn hin so v binh xe
nhidu ring. Nhumg tn pén chon binh xe it dng trong tnitng hop lén
dfc. Xe dap off trong nhing ndm 1800 khing of binh fng, nhng o
hdnh trdc rilt lin, M ving quay bdn dop tao ra mit chuyén ddng Ion
cila binh xe vl @ide ndy o nghia 1 e &yp of ndy o thé chay nhanh

It mhilng xe dap khde khiing of binh ring thivi by g
s

Xg dap ¢t



LYC VA CHUYEN DONG

Suan tinh (inedia) la gk 7

BE mdn vt chuyén dbng, phii ob tic dung. Khi ban di mi1 qua
héng, gud bing hilt ddu chuvén $dng. do ob qudn tinh, nd tEp tue dn
cho d€n khi of mit e khic chin lai (o thé B bin chin cia ban,
hodc bite tiing. hodc e ma st cla dit). Moi vt chuyén dong i
ed quin tinh : chiing cff t€p tuc chuyén ddng dén khi cd mdt Iue dai

lat chiing

Tal soo ngudi ta ngd ra phia trudc khi xe buyt dung
lai mét cach bat ngo 7

Bd oo ki nio ban
difng trén xe buvi ma
i ditng bt ngd chir 7
o ngwdi déu bi ngd
ra phia e i gudn
tinh tic d&ng En thiln
thé ciig ho. D7 nhign
nhd khon boc T das
NZITL Amh laaag
Meowton chafa bas gl
difng. wén xg buyi,
nhimg ng viin hi€o vé

Giean tink @m ol wilt hié i e chupdin 0ong quin tinh. Treng dmnh
Irilf iehi oo d8d nghich - o diy B chibe ke it thit nhit coa Ong

vl chuyén dong {1687), Newion khing dinh cing moi vil tiép tue
|_||.u_l..1-_'.|!'| ..J‘-.::.ng_ hodc ..J|_i"r||-_; witn i ki i I 14 dong b 3l i khdic




Tal sao0 qud Iac di ddng qua lal ?

Ban of the Bm
mil qud 1dc dongidkn
bing cdch bude mdl
viil vio diu mdo sci
ddy dii. Gid iy of
viit treo thing ditng.
Khi byn diy qui Mc,
ni chao di ur ¢hd ban
Luc diy cita ban lm
nd chuyén ddng. Khi
nd xodng dEn difm

MGt qud e don gidn thilp nhdt, qud e

khiing difng 131 ma

chao di tifp, Wn ndy thl 160 coo, Qudin tinh lhm cho nd G€p e chao

cho dén khi mdt e (trong Bic) manh bon Bm dimg chiyén ddng cda
nd vl qud e chao v vi tr thiing ding od lai.

May déng cdt hoot ddng nhu thé nao 7

Miy ddng cit ding trén cong tnsmg xiy dung B mdr cdi bia
khiing I6. N6 déng nhilng ciit thép siu vio Wng dit tao thinh méng
ving chd¢ cho cde 1od nhi cao ding. MOt vt of trong fudng ning
dilng oaE déng cit, duge mdl ddng co dufn n cao obi thi cho o
xufing. Khi ddp viio odt, nd 190 e mit by quin tinh it manh, dfy
¢t xudng ddt, gidng v nh khi ban 1y bia didng viio dinh.

Tai sao mét chiéc bua ta lgi cd can dai ?

Mt cdi bia ning nh bia 19, o ra mot ci ddp manh ¥ e cia
nd truyén qua médt doan dii. By bia cing 1dn, cén baa cang d3i thi
o dip cia nd cing ldn.
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Tai soo bal mét qud bong chay khd hon bét mdt qud
béng lenis, di cd hal dude ném cling van iéc 7

B bdt min gqud béng, ban phii lim gidm vin 1¥c cie nd cho i
khi né nlim im trong toy ban. Bin tay ban phii cd a6 lue € dimg
chuyén diing clia qui bing lai. Qul bdng tenis o khii lugng nhd hn
qui béng chivy. do dd lye cin thidt o€ gidm vin e cia nd nhd hon.
By 13 dinh Jodt thit hai v chuy@n dong dupe dua r ddo tén bdi
Newlon (mic di Gng chufa tifg choi bong chéy nhe chimg 1a 8 bifi).

Bong cd phan e (et engine) hoat Aong nhu hé ndo 7

Mt ddng od phin lfc 1§ mdt ddng oo the e - phin e {action-
reaction engineh, WO bdn ra mdt khdi khi ndng v lic cba khdi khi

nidy 1o e Ay v@ mdt hudng tao rmomde lee khic (phdn ) cling
bdng b vily nlumg theo huting nguide lei gidp miy bay phdn hic bay
iti. Newton ciing biét didu niy, mdc dii ma ciing khiing of miy hay

%



phin Iye vie nhifng nim 1600, Diy chinh 1d djnh lujt thit ba vé
chuyén djng cha dng.

Piéu gi xdy ra khi hai qua pun (pool) va vao nhau ?

Khi mdit qud pun ddp vao qua kia. ofi hai qud bing déu chuyén
ding. Ching trao &8 ddng ligng (momentim) v nhau, mit qud
mit, qui kia nhin. Dong lugng (vin 13c cla mdt vit chuyén dong
nhin vii khdi hegng coa nd) Wng chag viln nht tnide. Khi qud pun
lan di ddp vio myc téu cla né, nd mit mt philn vin ilc cla no,
diimg nhat 55 niing higng dudc chuyén sang qud pun muc tidy,

Tai sao nudc 4 yén trong "x6" khi "x6" quay tron tu
mét ddu day 7

Néu byn 48 mdd it mude viko mdr cii “x0" nhiga, badc chilt mot sg
dity vho quai "xd" rdi cdm @y quay "xd" thea ving mn, mdl dide
ngac nhién s aiy m. Nude kbbdng 7ol ma & vén rong “xd”,

Tai sao vy 7 Cii “xd” bily giir mang tinh chit ding ¥ nhar mit vé
tinh bay trén qu§ dao cio trdi dit. N6 mudn thodt di nhung sqi diy
A& gilr nd [ai (gidng nht trong Ige clha Trdi Bt gilr vé tinh lai). Nudc
trong "d” cling off vt ra ngohi, nhung Iye cda chuydn ddng quay
Gt 5 ném nd va vilo ddy Txd”,

Méry li 1am 1a gl 7

Lufe mgdng vio trong cin thifi a€ gilr vii chuyén dong wén quy
dao dudle goi 14 lic hiidng tim (centripetal force). Ban nhin thiy nd
trong chifc diy quay cdi xb. Khi di xe dop qua khiic dufing cong, ban
chm thily nhuf bi x4 ra phis ngoili, do 86 ban 1fa nhe vé phin kia dé
i Iy, Lute dily ra phia ngodi ndy goi i luic I dm (centrifugal Torce ).
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Mi duge dimg trong méy li thm 3&
tich kem ra khii sif. Vi ndng hon
nén kem dugc ném ra ngodi, Mdy |
thn ciing dwgc diing 88 hudn loyén
cic phi cing v cdce nhi phi hinh,
quay ving ho A€ im quen tinh trang
cdng lhﬂ.l],g de tromg Iye @ng 1én md
sl lin so vehi binh (hutmg.

Gag nhia phi hinb vl fry duoe hiskn g n
Erang may Il Bm

Tai soo ngudi nidt bang quay nhanh hadn khi thu hai
tay lgi ?

MGt it quay, vi do mdt edi ndp hip 1 do sy k& hop ciba nhitg
s 361 nghich nhau poi B aglu lec (couple). NEu duding kinh ciia ndp
hisp duifc rit bt nd s& quay nhanh hon. Khi nhifng ngedi o bang
thyre hign ddng tic quay by ob thé ting e &b bling cich x&p thing
hai cdnh tay doc theo thiln agei, thu hep dubing kinh cda ho lai.

Tal sao gé lai ndi ma chi lal chim ?

Khi mit mfu gh nhiing viio chit 1dng by chilt ng &y thing diing
tir durdi bén wdi hifc o6 &6 1dn biing trong Igng cia phin chi Mag ma
vt chidm chd. Luc nay goi 12 luc dfy Ac-si-mét.

Tai sao mdt con tau béng sét lal ndi 7

Mt vt rbng cd mit d thilp vi philn Jan nd chita khong khi. Ngay
cid mit con tu bing sdt ciing & ndi trén meic v od khing khi hén
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rong: Tay viy. nfu con tin o mdt b ting. nude & trin vio v &y
khdng khi rm. M 49 tadn con o ol nén 1d@n hon mit &6 clo sude
v con du 82 chim.,

Cdc vat c6 thé ndi rong khéng khi nhu thé nao ?

Khimg khi i luu chitt gidng nhu nede. Nhioag o o mds 45 thdp
nén chi cdomit st 1t khi nhe hon kg kbi, Khi e ohe hon
khdng khi, nén mdt qud bing chda ddy khi hidrd & bay 1én dén
mdt 46 cao nho &b, cho d&n khi mit 4 hidrd khing con thip hon
o ndfa thi qua bong =& khdng l&n

cao han difge nifa.



B
LUC HAP DAN

Tal sao Ive hdp dén quan trong 7

Luc 1a mdt trong ba v&u o quean trong mb cic nkl khoa hoe cb
ihé do duge &€ gidp ching tm hife Vi Tru vin hinh nha the ndo, Hai
wéu 1l kia 13 kKhodng cich v thot glan. C6 nhidu v, ahung oo mid
It mi mod vl thi® trén Trdi Bt 8éu chio dnh hdng, 36 13 Iy hip
dlin (rong Iy : gravity).

Tai sao cdc vat lgi ral xudng dat 7

Trong lic 13 luc of kfe ching ta vi moi viit khic v phiz 4.
Trong Ivc 1hm cho mata rof xudng mi khing roi . Trong hic gidi
thich ndu ban ném mdt qui bing 1én wdn khing, nd & rof lat sudng
dfit. Hanh tinh Tridi Bd1 e dung mit e hilp diin 1én mod var Nhang
nhifng vt thé nhd hon nhidu cling 190 ra mdt hiéu Gng Widng b, Gilta
bitt e hai vl ndo eling déu o6 mot lue hip din.

Al & ngudi dé tha nhdng vat i mat dinh thap aé
ching minh trong IUe ¥ac ddng gidng nhou lén
mgi vat 7

Nhi khoa hoc nguiti ¥ Galileo Galile ( 1 564-1642)
& beo Hen Thip Mghidng Piza 828 thuc hidn mdf cube
thif nghidm v trong e, Thit nhitng viln 1ir thitp, dng
chifg minh 11 ¢ cic vt déu noh nby phaw, Chil b
khding khi 1A cin chibng o ool vl trdn ol nhanb hon
mi minh vid vi hinh dyng cha oo cin khdng khi it
Twan. Mo vt i 3éu b brong b kéo vé phin Trdi DR,




Co ding la mét qua ido da rdi hrén dau Newion
(Niutdn) 7

Chuyén ké ring lsasc Newton dang npdi & gfc ey tio thi mé
gud 1o di rdi ding vio ddu dng. Pilu nly Bm cho ching trui
Newton suy nghi vé trong luc A8 tde ddng A€ moi vl trén Trii D&
nhif thé nio, Khing ai bift ciu chuyén o thit khing, nhung gifing
nhif 61t ed cdc nhdl khoa hoc 1dn khdc, Newion qpuan st nhifng gl xiy
r xung quanh dng i of glng im ra W9 gidi thich nhifmg gl Gng dd
nhin thiy. Do 36 e chuyén niy ob thé thit

Cac vat rgl nhanh nhu thé nao ?

[ chiv tic dung
b trong lfc cha Trdi
BX1 nén mdi gidy vt
roi. the 46 cla no
ting 32 feel mdd gidiy
iglin hiing 9,8migidv)

B it 10 GgE M vk

IPE WD W0 ST 1M DL

Newton da doan tnudc viéc du hanh khéng gian nhu
the noo 7

Vi nim 1666 (cOng ndm vdi Bdm chiy 18n & Luia B6n - Grea
Fire of London), lsaac Mewton néo lEn thuv®l van it hiip din
{umiversal gravitation) gidi thich chuyén &ng cia Mo Triimg quanh
Trii Bt Mhitmg dng 43 khdng cong b thuylt cha minh mii cho &80
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niim 1687, Mewton i lodn rling : n@u mdn khie dai bic o thé hin ddu
dan &b manh, diu dan dai bic <& bay theo duing thing vio khdng
gian - gifing nhar mbt miy bay, Nhomg khing o6 mde khfu dai biéc nio
ch thé bdn mén ddu dan &b nhanh va manh ¢ thodt khdi trong lyc
ciia Trdi P&, do &6 nginh du hinh khing gian phedi dett d&n dilu thé
ki bad mufedi vii vidc phat minh d0ng co tén I,

Tai soo cac hanh tinh tiép tue chuyén déng rén quy
dao cua chung ?

Ciic hibnh tinh a8 chuy®n ddng o khi bE mi i duge hink thinh,
Chiing nhin dwgc "cd d8y" ban ddu cich noy hing bao ahidu wién
ndm vi viin t€p we chuyén ddng xung quanh M3t T of 96, Life
hifp din khiing 14 cla Mjt Triri gilr cic hinh tinh uén qu¥ dao guanh
nd. Ching viln 6ép e chuyfn ddng vi khiing ¢6 e nio rong ha
Mt Trivi dd manh A€ difg chiing lai vi i cing khifing of lyc ma sit
nito 301 nghjch lai vai ching. Khong o We cdn cia gidh nhif trong khi
quyén clia ching ta.

Nguai ta can ngng nhy thé nao rén Mat Trdng 7

Trong lucing cun mdi vl I
trong Ioc tic déng M il 3o
Trong lugng dude do hf‘ln#
miuton {piuton 18 doo v 88 do
Ici. Khdi ldng div bing pound
(hidie L||;':-;.'_.||1:|| vii khii I:,rtling
ciia mit vit thi khing bao gid
thay &8 NEu ban du hdinh 1&n




Mt Trilng. trong luong cla ban s& nhd hon so wdi khi @ Trdi BAL v
lgic hiit Mt Tring chi bitng mt phiin sdu trong Ive cba Trdi B D
viy khii lugng cla ban khing thay adi,

Khéng treng lugdng 18 gi 7

Khdng ai bét dugic trung thii khing trong hitng 13 abo thé ndo
cher d&n khi cic nhi phi hinh ddu tén bay vio khing gian, Con ngui
bén trong con thu bay trén qui dgo cia Trdi DAt & ndi bing bénh
bén tromg nhat bt trong Khing khi. Khéng of trong luc cida
Trii Pt 88 kéo b xudng. NEu nhi du hiinh thi mét dung ey, nd sé
trdi dat ngang qua phimg con tu, thay vi roi xudng dit nha & trén
Trdi By

Treng tdm cua bgn d dau 7

Mbi viit déu o6 midt trong tim (center of gravity), min difm cin
bling. Vi mdt qud bing, rong @m & wi dm ctia nd. Nhitng viit thé
di dang o6 thé ciin bing mit cich ol la. Vi dy mit 48 choi ning s
Iodfin butn e o vi wong dm
cia nd & vio v i ol thap.
Mt cdi chai cf nhd & dimg
it vitng Vi e¢d ddy rdng
ahumg Hit nguiic ki dun of
xuding dudti, rilt kha a€ ding.
vi by gidr trong tim chai &
Eﬂﬂ dinh Wiy ha thip trong
m s lam ting trang Wl yigng wm cle88 chal nay § duol map
bén vifng cha mdn vl tm eho chung khdng bl 90 bep
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SU MA SAT

Cdi gi g nén sy ma sat ?

Sur ma sdn e 120 ra khi b hai bé mit co vivo nhau. Ngay cd mdr
bé mait nhin ¢ vé tron nhdn, thit ra nfu nhin qua kinh hifn vi & thiy
i nhilmg chd Kom vi nhifng chd 164, Sy chd xd1 sinh @ nhiéy, sy ma
sdt ciing cd O gidta nhilng bé mdt khing o6 hinh the nhit dinh nhy
Ehdmge khi vii mrdc,

Lam thé ndo A& gidm ma sat ?

Mgt (a gidm ma sdl biing cich cho mdn lua chédl di qua giilta hai
bé mit. Néu ban cf vt mdt tim kinh wéa mot 1¥m khdc, kinh of
thé s& dinh vao nhou. Nhimg néu 6 medc vio gida hai @m kinh,
chiing =& di chuyén dé ding, e cé tic dang nhu chilt béi tron,

Ma sat gitp xe dua gil t6c dé cao nhu thé ndo &
cde khic quanh 7

Xe 6-td gifng nhy nhitng miy méc khic, ding cdi 3¢m vi chdl
b trdn (nbut din, md) f gidm ma sit gida cde b phin chuyén
dgng. Nhamng nffu khing ob ma sit giffa 516 v con duitng, xe sé
khéng chuyfn ddng dude, MGt chaéc 606 dua o thin thilp v det o
¢ dung nha mit cdi cdnh 1§t nguoe. Khi khing khi rin qua xe, nd
ép thin xe xoing duing daon. Di€o niy 1am ting ma sd1 gidta duing
dua vil clic bilnh xe cye ring eda 0-10. Ma sdt phy tdm niy Hm ting
40 bdm duiing cla xe, cho phép ngudi L vurgt qua cic dogn duiing
cong nhanh bon cic &-606 thudng,

Chét 1am tron ndo 1a phd bién nhdt ?

Chiit Him tron trong cic ddng co 618 1 ddu. Mo Idp diu mdng
trdi ddu mén ciic by phiin chuyén ding cia dfng cd. Nudc thuting
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duge divng Lim trn cic truc khoan ding trén cdc din khoan ddu 1ia
{oil rig) A& tim cic md ddu va cling ding 8¢ 13m lynh nhifu logi mdy
cfing nghi¢p. Khing khi vi chil khi dudi 4p sul ciing dude ditng nhy
chill lam trom.

Nhing vién bi lam gidm ma sat nhu thé ndo ?

N&u ban 44 o6 lin budc lén mdt vién bi, ban s thi'y né ln rit
dd ding. Mér vt nding ob thé dugpe di chuyfn o8 ding néu dugc dat
irén mit s vién bi. Nhimg vién bi ¢6 tdc dung nhi mdt & bi. Chiing
lam gidm ma st gifta trong litng v sdn nhi, Nhidu o mdv b
nhitng b & bi. gdn thiinh vang, lam cho cic b phin chuyfn dng
gquay nhe nhding,

Cé chdng mét chiéc may chuyén déng khdng
ngung ?

Trong qud kit nhido gl 83 of giing xdy dung nhilng chifc
miy chuyn ddng khving ngitng d€ oo (b Tm viéc mdi mii Mot s
R diung thiic mede, ngin khic
diang 38 mom chliim vl bi 3o Do
vily, kbfng mdy npdo hogt ddng
dudc bt vi bifl of miy nio hoat
ding trén Trii Bt ddu cdn mdn
lwte & thing it cd cic luc ma sdy
sau khi i khdi ddng. Néu khing
nha wiiy, thi trgng I v e ma st
lim cho vl L'hu:,'i"-n ddmg chim
ddn vt ditng lai

Mot ¥ wdng vE mot chidc miy
ehuydn ding khang ngdng



Tal soo ma sat lai cén thiét cho sy di chuyén ?

Gidly chiing ta m&i x4t toln 38t khi ching ta di tao 2 ma sit. Su
ma st miy "ddy" chiing ta tfa vio d3i vi do &6 gadp ching to di
chuy&n 1. Mhidu lye &7 mang gidy o6 g8 hode dinh dudi d& J€ 1Eny
df bdm vio Al Hiy tht di rén bing dd wid, ban s& thily it khé di
chuyén néu khing cb ma it !

Tol soo con fau khdng gian dé nic 1&n khi rd vé lai
khi quyén cla Trai Bat ?

Khi quyén gidng s mdt Kp da vi hinh bing khong khi bao quanh
Triih B mmuumﬁnmﬂ'&mmmnmm
khing gian phii & suyén

lﬂpda.ti}' Khi con tia
hnﬂnthlmpﬂn,mll:
cila Trdi Bt lm nd wng vl
&, nih 1 nién cing liic cang
méng b EX) g nhidt ndy
Bt o e ikt et v o vl
mwﬁnﬁumaw
vﬁ:hﬂqﬂdﬁ :

con thy ’.
s
Tai sao céic banh xe bep d phan day 7

Trong lgng coa xo di o no, ép khing khi bén trong njt bdnh
xe, khd 40 hinh e bi ép !-;LH";'ng duitng Phiin gifim cis binh se tép
e vl Auitng chng 190, ma st 58 cling 1dn, vk chide xe tnict di chng
kiétm, uiie 14 chay khing nhe.

o
I
y

& el e Khtng ¥ hats o4 Ahidh
rist 16n khi gon tho I




Néu khéng cé ma sal, banh xe cé chay dugc
khing 7

Laie KT s judn dm ciich gidm ma =it 8¢ cho cic didng e chay 1
htn. Whamg mdt =8 mya it 1§ cin thidt, wfo khing od ma =dn cic xe
od hiinh xe s kKhimg chay dugc. Cide binh xe phii cd dd bdm tvén

ihiing b hiodc duitng s4t

Tai sao tau Ika khéng cé banh xe bdng cao su nhu
a-16 ¢

Chay xe wén duling ray thit ra 181 hon chay xe trén duftng ba.
Bt niy 1l do mit bank xe riln chic (nh binh xe ddu mdy xe lda),
it ma sit hom Enad hioh xe chada khdng khi (nhf bdoh xe 8600, hinh
xe chii rin khdbng bi bep dudi sifc nén. Do do kéo mipt vl ndng ndn
duritng sdtdd hom irén duing b, Nhung néu khing o6 ma it dd “lim
dinh” bdnh xe vio cic duiing
ray, nhifng binh xe cia diu mdy
xe lda s& chi gquuy wom. chi
chiing thé chay dific

& « CHOQHTVH-A 13
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Guiong va thiu kinh #
Thudt chup anh

Bic xa #
Laser va toan anh do ¢

Am ¢




Anh sang la gi ?

Khing wl thdi sf bidt inh sdng lam biing gi. Vio nhirng ndm 1600,
Isaac Newton cho ring doh séng duge lim bling nhimg hat nhd
{particles) mid Sng gon 1 hat (earpuscles). Nhid khoa hoc ngutn HA
Lan Chrstiaan Huygens nghi dnh sing 14 nhifng xung (pulses), hay
sing, truyén qua khdng gian. Khoa hoc hién dai nhin thiy ding cd
hai thuyét déu b didu ding, Pidu chifc chdn 134 dnh sdng ruydn &
dusti dang sdng, nhung nd cling mang tinh chilt hat. Cic nhi khoa hoc

ngily nay goi cic hat dnh sdng 1& quang 0f (photons),

Anh saGng Ia nang lugng 7

Anh sdng 14 mit dang ndng lwdgng va gidng nh nhigt. N6 14 dang
ning ludng mb chiing ta of the nhin thiy tnre G€p (dnh sdng thily
durc). MG ngon Ida rde chay phat ra nhiét vi dnh sdng. Chiing ta
chi ci thé cim (feel) duge nhige, nhung ching ta of thé thiy dugc
dnh sdng.

Anh séng W dau dén ?

Anh sing tif cic sao &&n, nhat M3t Tedti cda ching (2 chiing han
Céic sao chifu sing 1 do nding hidng hat nhin ménh mbng cda chiing.
Wi Mijt Trin phiit ra dinh sdng, chiing ta o nd sing (lomimoask O i vil
sdng, trong 8 dd ob mdt & con vit nhy con dom $om {fireflyl v lodi
ci & bién sliu of oo quan phit rm dnh sing,

Anh sang truyén di nhanh nhu thé ndao 7

Anh sing truvén di vai viin tic khdng 18, khodng 186 000 dim
trong mit gidy dong hd (300 000 kikbmétman gidy). Vi viin e ndy
dnh sdng tir M3t Trdi d&n Trdi Bt mit bon tim phit.




Aj la ngudi dau fién do van téc anh sang ?

Nhi khoa hoc ngudi ¥ 4i thir do vin tdc dnh sing vio nhifng
nim ddu 1600, Ong cho hai ngudi mang dén chdp difng trén nhifng
dinh 381 cdch xu v& thd do thiv gian &nh sing truyén gilfa ho.
Mhirng khdng the do dnh sfing nhad viy duc @ 0o rayén & nhanh
ki rl nhnf-u Bén ndm 1676, Ole Foenwer nigis Ban .'l.-1.'.||."ll. dir
thin glin dnh sdng B san M |J|||1|1-;'|| d&n Ted i B cong dd dai
dén 50 do viin thc dnh sing }'.':.l'. ding nh 58 do con cic nhin khoa

hoe hiém dai (%)

Mat Trdng c& anh sang riéng cua nd 7

Mit Trdng khing cb dnh sing
réng. Anh sing Mit Teling m3 ching
ta thdy Ii dnh sing cha M Tredtt do
be madt cia Mt Trdng phin chigu
Ehiing ob MEt Troi, ching ta =&
khdmg thiy duge Mar Tring

s0ng onh sang la gi ?

MNéy ban ném mdt vidn 550 xudng a0, nd & tao ra nhifng sdng Hn
iEn, Anh sdng clng trayén & dudi dang séng. Nam 1873, nhi khoa

T



ho James Clerk Maxwell @i khim phi ra cio tnic séog cia dnh
sing suu 20 ndm nghién ciu. Ong chi m fing dnh sdng dude o bling
cic song rung oda cic tedng difn vi tir. Cdc chiin ddng rung vodng
gie vili hudng di chuy€n cia séng vi vudng gic wili nhau, Maxwell
1k nguiti Ao tidn gl ¢ dnh sdng B mdn dgng bife xa ign i, Ong nép
tue khilng dinh ring con o nhifng kg tis khic mic mit ta khing thé
nhin thify duige,

Tal sao nhin Mt Tedi lai nguy hiém ?

M1 Trivi 1& mdt ngudn khfng I tao ra doh sdng. Clu tao mit clda
ban rit tinh vi vii d& bi hdng. Khdng bao gid ban duge nhin thing Mit
Triti dis cho o kinh ching sdng & nlfa. Tia sing mit i vl maoh &
ﬂ“-mlﬂuiﬁll mac efa mit vi thm cho ban by mi.

Cai gi tgo ra bong 7

Anh sdng truyén theo duéng thing. Néw mét chit md, nhy thiln
thé mit ngulti chiln ngang duting truyén cla nd, cic tia sing sé bj
chiin lgi. Néu ban @50 b wy O phia e dén "Mat”, s& cd mdt cdi
béng 4 trén wiing. Ban hiy nhin xem didu gi xdy ra kid ban tf of di
chuyén dén "flat” sang mdt bén, Vio mot agiy wdl ndng, hiy nhin
xem hing cia ban vlo lde g, diing philn ddnh d&u vi i cda bing.
Pén af chidu, khi M§t Trvi @5 thip sudng, ban hiy lm li thi
nghiém nhit buii tnge. Bong cia byn o6 i khic

Nhél thuc, Nguyél thuc la gi ?

Sur che khuil xdy m khi mit thi€n thé ngin dnh sing mil i
khing cho 3&€n mt vt the khdc. Khi Trdi Bt chuyén ddng 08n vj tri
gilfa Mt Trmi vii Mt Trilng, nd s& o bing Hm o8 Mt Tring. BS
li hién nigng Nguyét thec, B khi, M&t Tring vio vi tri gilts Trdi
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Eiin wi M3 Trde trong mesi i gaam mgin, ng.]._'. ired thiinh dém (161)
Ex 1 hsén twgng Mhail thefc

Misal Hygc

Tal sao anh sang lgi can cho sy s&ng trén Trail Bat ?

Tar ca sy sOng dew phy
viio dnh sdng mil wH Thate wiit
khimg thé phdt wién néu khing ob
dnh sdng, vi khing co ihofe il
ey o) thi dfng vl cipg khdng
thié 1hn tai dude, Gidc quan mi con
nguilfi s dung nhicu nhit i thy geic
Hin B0% nhifng thing 1in ma nio
ihiin duge 1 nhd vio mit coa

chiing tu

Tal sao ching fa cé thé nhin qua kinh ?

WGt tim kinh sach trong sudt {ransparent | cho nfifng ta sing &
xiven gui, do d6 mfll ching 1a od thé nhin thiy xuyén qua nd. Mt
chit ciin dnh sing. nhy gd hodc kim logi, goi 1& clsin sing (opagque)
Citdy sip cho mot it inh sing qua daigie, nhung ban khdng thE thiy

himh thit rd riing. goo 1§ gy woag md (mnslucent)
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Cai gi lam anh sang wén cong 7 /

Anh sinig ulfn cong khi né phin xa d lai v mdt mat phing, nb
chifc puong chdng han. S bé cong nily goi 13 phin xa (reflection).
Anh sing cling bé cong khi di tir mbi inuiing nly sang mdi g
Khdc. Hién iiong nly goi 1 Khiic xa (refraction).

Tyt sap mﬂt:ﬁi thetfc cfm viio i me lad Hyhrbému?

Néu by clm mércdi thude ké vio 1i nede, ban s& nbin thily thude
b bet cong & chd nd @i vio nude. Syt bé cong &6 14 do hidn wgng khic
xy fnh sing. Yin We cha dnh séng & trong nisde nhd hon vin tic cia
nd i trong khdag khi (v naide ddm d§c ban), S khic nhay oda vin
e dnh sdng 3fn mit lm cho ta nhin thi'y thude cong.

Ao giac (optical ilusion) 1a gi ?

i khi nhitng g chiing tw thiy, thit s khing phdi ahu viy. Mt
chiing ta di bi “lifa” do tink chit dnh sing d&n mit Clidng s goi hién
tugmg nity 18 dogide. Dy 1 hinh v& elt e b€ 00, Ban thil xem.

Ao Eac | mac de mie Hanh o6 v dal hon, 5y il ohdng bifing 1

Moi ddng vat déu nhin thdy 181 nhu ngudi 7

Nhi¢u ddng vit cd méit nhin Wt hon neudi. Vi de didu hiv
{chim ung) oo milt nhin (6t hen ching ta d8n tm o, Mg kedi vod
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ki et sie nbin kém. Gidng nhi nhitag dtng vincd suing sdng khic,
midll ctin ._'I'1-'||'.l_-' ta e med thaiy temhy e, Ciin Irumng (ahu lodi ongh ed

mit kép duric tao thinh bdi hing nghin thus tinh thé,

Nhin bang hal mat (binocular vision) la gi ?

Wit trong hai mdt cda ban trink biy
cho ndo bd con ban mdt cii nhin hd
khic w8 th gidh. Mio thng hip hai cdi
nbin thiinh ot anh duy nhilt oo chity
i, Méu chd dng mot met, ban &2 thily
mpi vijt of vé phing, nhif mit bifc anh
Nhin bing cd hai md1 ban co the dodn
chinh sdc khoang cdeh, Mhin bdng ki

mie dic et quan trong 461 v dong

viil thitng sdng trén cly, nhe khi, va

ok siin bt nhif chim cd, meo.

Al da chung minh onh song rang o hain hop coc mou ¢

Ciilfa ndm 16635 1866
Isanc Mewiton thuic hién thi
nghié¢m niy trong mil phing
1. Omng &€ cho mit chilm dnh
s mit tr i gqua mil 15 nid
irén i v san & & qua mdl
|ang kinh, Ong thiy no phan

s A - L ..J -
cdc miu nhaf miu cla cau I eraviren b v e

wing : dd, cam, vang. huc, lam,
chim vi tim. Ong dd1 thém mit [ing kinh thi hai trén duding truyén
coa chivm i, I duike chem sang tcdng nhet trude
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Tai soo cau véng c6 mau 7

Clu ving i quang phd (spectrum | ciia tf nhign. Nhifng giot mdc
mutn mang djc tinh gidng nh nhitng ling kinh nhé xiu. Ching 1dm
tin sde dnh sing triing cda Mat Trisi thiinh cde mils cila quang phé,

Tail sao bau hdi cdé mau xanh 7

Khi inh séng tring o Mt Troi vio khi quyén cla Tril Bt nd
phin chife hode bj hiing trigu, hiing riéu hat byi i G vil cic giot e
li ti trong khéng khi tin x3. Anh sing & viing codi madu xanh cda
quang phd b n %3 nhidu nhil. NEu khing b wn xa bdi bdu ki
quyén, biu irti 58 o6 mdu den - gidng nhir & ngoai ting khing gian,

Lam thé ndo mdt con vy cb thé chitng minh Newlon
la dung 7

Mt con vo xoay lem bilng mdt milu bia, vdi mdt thi nghtém don
gidin, cd the chitng minh dnh sdng ki mdt bin hop cic miv. Son miu
quang phi (7 mau : 85, cam, viing, lye, lam, chim. tim) lén mifu bia
vit xem con va xoay. Cile miw s& trn vadi nhaw tnide mdt ban vl con
vy s& ) théinh miu trifng.

Nhing mau cd ban ela énh sang Ia gi ?

Nhifng mdu cd hin cia doh sing 1
b (red), lge (green) wa lam (bluc). r
Trin ba miu iy lai i shau sé o ¢)

thiimh méu triing. Mau thi cip 1 A6 whs

(mingenta) = (Jam — 45, o B blue + red),
sanh o fcyani = (lam — lue nic 1 ‘_B
blie + green), vi vang (46 - hec), :

Con vy SOm Bk Qusang obsl, ki
“ miny oo mau gin I"Illl_|".larh.\.:|



Mau sdn cing lo méu cia énh sang ?

S g Jhm oif chilt miw (thuling duili dang bot. chdng hip thy
dinh sing nhuf nhitg chit khic, Ban khdng thé phin s tring think
m cic miu dabr cd thé lam vdi doh sdng). Thay vi nhe vy, ben lai
phii thém cic miu khiic vio n6. Tromg son ciimg od ba miu oo bin,
a6 1a 2 d6 wil (magenta ) (red), xanh a9 (cyan) (hlue) va ving (vel-
fow). Trdm chiing voi nhan o6 thé tpo m gdn nhe bt of miu gi Ban
et the 1o miu den Bing cich wrin ching theo ddng hin hop, nhumg
khitng bao git ban cd th 130 duge mdu iring.

Anh sang Han

fehidng may oo ban

Loal ong thay hoa nhu thé ndo 7
Mt con ong eb the nhin thily dnh sing cuc dm mi mil ngudi
khamg thé ahin thily duge. Nhimg ong khdng thif thily nhiéu dnh sing

a4, Ching ti nhin thiy md cii hoa mhn tring, nhemg bobi ong i
nhin thiy thinh miu xanh (hlue).

Tai s00 o b mau lyc 7

Chiing ta nhin iy ob mibu luc 18 ¥1 do clich b phin chifu dnh
sing dén 06, Cic 14 hip thu (dy vio) it e cde mbu ela dnh sding,
trif miu lye (green). Miu fue duge phin chifu. Dudi déa duing mil
cam, co miu den, vi o hip thu Snh sdng miu cam vii ghn nh khing
phin chidu dinh sang ndo.
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GUONG uiﬁ-liu'lthll

Gudng dugc lam nhu thé nao 7

Guidng xufa nhdi duge lim bing kim logi ddnh bong thiit nhin,
Ngwini La M3 diing gidng dong, Gisdng lim biing thuy tinh, ¢d phi
bac & mdt mit 3& nd phdn chifu dnh sing cho 4€n mai nhilng ndm
1600 mdi ché o dugic, K thudt tring guong bing Kp bac mdng
datie simg ché nim 1835,

Tai sao guang phdn xa dnh clha ching ta ?

Mgi viit d€u phdn xg dnh sing, ngay ¢ nhifng trang sdch niy
cling viy. Nhumng phin kin cic mit phing gd ghé, do 86 dnh sing
khutich tin hode wd ra moi hudng, Chiing ta o6 thé nhin thiy nhifng
trang sdch ndy 1 bdl ki vi i ndo ching 1a ddng & rong phimg. Mt
mit phing sing bing s& phin xa dnh sing chinh xdc hon, nén cho
inh i hon,

Tai sao dnh 4 ong gudng lai trai phia ?

Anh sdng ludn ludn tayén theo duing thing, do d6 guong phin
% s sing 3&n oif bén i cda ban quay nguge Ini bEn trdi cla ban,
W1 vily khi byn ol gudng, bén trdi cia byn cling ndim bén trii (d6 13
nguRicl. Whumg néu ban nhin mdt nguii thit nie &6 (quay mit v phis
ban) thi bén rdi cda ho & thing dén bén phii cds ban.

Al la ngudi ddu tién dé nhéan ra géc phan chidu anh
sang bdng géc 19i cla anh sang ?

Tritn 2000 ndm trade, mde ngadi Hi Lap dude goi 14 Anh hiing
cla Alexandrin 45 am thi nghiém vdi guong. Ong nhiin thily pde
wh cia mdt tia sdng d&n guong bing pée phin xu ta sing cda
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puiing. Ban ob the thit nghsém wdi dén Mde. Bit dén [€n vd A3 nd
& mit bén puong. Chid ¢ vi tri han dang dimg 3€ nhin sy phin xg
cia bing d&n rong gudng.

““Hz;i

Chibe 101 ol lia sdng bang gic phin s

Pé cong cla guong dnh hudng nhu thé nao dén sy
phdn xa ?

Giung cong laim hié€n dang hinh dnh. Ban hiy nhin viio Kong mt
chide mudng nhin béng. Ling modng tic ddng nhe mit guong lom
{concave mirmor), Anh cilia ban s 16n nguge. By gith quay mudng lai
v nhin xem. Lung mudng tic $ing nhy md guong 104 (convex mir-
ror). Anh ¢l ban theo chidu o 7

Tai sao gudng d nha cudi lam ching fa cudi 7

Guidng 8 nhd cudi trong cic mai vdm gidi ol Bm ching ta cudivi
chiing phin chi€u hinh dnh cida chiing 1a rdt di dong. Chiing cd the
l&m chiing ta rift Hin hode mdp phé. cf khi it cao vik gdy. Guong
& nhi o of bé mdt cong it phifc 1ap nén ching phin chi€u dnh
sing theo nhidu hurdng.

Cdi gi lgo ra cac do higng (mirages) 7

Vo mit ngly trifi nong, khong khi & gdn mdt dit nong 1én, giin
il vil e mé it ddm e hon, Bidu ndy Bim cho dnh Mﬁrlp i udin cong



mil cich bdl thung, tao ra do gido quang hoc goi l do idog. M
ngvitfi du hiinh trong sa mac of thié nhin thdy ah oo nude. Thit o do
Ia suf philn chiu 4nh sdng or bdw e bi 1dp khdng khi ndng giln mit
dd1 nin cong.

Tqi sao mét 56 ngudi nhin thay duge d phia bén kia
chan hdi 7

Trong mit s dicu kidn khi of khing khi lanh, ddm dic & bén
trém mid bidn, ngoi tod o abin oy Qe con tiu kit & bén
kiag chiin i, Khing khi
lonh bé tha sdng xuling vé
phia Trii D41, lim cho
ML ngul quan sdt nhin
thily duffc con thu & xao 18
ma khding thiy duge theo
diftng e Gidp, N b
khiting khi &m bén trén
ldp khiing khi lanh, cic
ta hi uiin nguge lai - vi
con thu & duigic nhin thily
[fn nguighe |

Mdtdn long

Tqi soo thdu kinh cé hinh dang khdac nhau ?

Thifu kinh 1h nhitng @la bing thuy tinh hay plasiie, ed thié€ bé cong
iinh wing Eim cho vil irdng [Wn hao hode obd han, Mt ihau kinh
miding, & ngoli Az diy bon & gilts duge goi I thilu kinh 16m (concave);
ndi phiin tin cic ta sdng i qua nd, M thiu kinh diy 1én 0 gila vi
xung quanh mong gob 1 thiu kinh 1& {comvex).




Con ngudi biét mang kinh ti khi ndo 7

Mguch A-rip be@l Kinh phang dai df khading ndm 10000 Khéng 1l
sanl 36, nguifi ta lim kinh deo mit. Nhifag kinh & tién gidm hai thiu
kink phéng dai dude gdn st phaw, thay vi ditd modi con milt nkr kinh
ngiy nay. Nom L300, ob man kinh phdng dai vt 4o gan mie, vi dén
ndim 1430 ki oo kink iip |||g|n'11 can thi mhin vt & xa m hon duicc

dem ding

Al da sang ché kinh vien vong ?

Bohaing mdm 16, mdt nguth m Kinh m&t & HE Lan ob @ b
Hans ].:prh.':'-ll-_'_'. ihadp Bai thdu kinh lof v nhai vii dvs o nkin
chife chong ching gid cha mdt nhd tha § xa. Anb ol ngae nhign
thiy chnce chong chong Idn dong . The i anb 8 Thm ra chidc kinh
VT wong dan nen, Anh b xin bdng silng che . mhine khding dufcic
[Hu viy, ching bao M kinh vifn vong duse lim m & Yenice, Pirs

vl Luiin B,

Ai da noi thay rwél to béng con cifu non 7

Mhd ko boe Mo cis Y Galileo il
philn khdi kb o $Eu bén dng nghe ndi
d&n kinh viln vong vibe ndm 1608, Chinh
fmg i lhm mdi chidc, vil lin ddutiln diimg
b d& nhin nhifng vl & glin. Ong ndi vdi
miédt nguer khich ming dng nhin kT nhifng
eon 11|.|J|| Kjuia Kinh viln YOnE, ¥ |_'11l|n|__r I'_hflng
1oy mbwd nhifngr con &0y non”™ {-iﬂz phat hgn
lodhi rihd ¢ 1dng v ching ob th b TR

wili cie bitn chiin bdm vio triin ahi
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Kinh vién vong dugc ding dé nghién cliu cdc sao
U khi ndo 7

Nhd thién vin hoc Galileo 14 mit nhd ché mo dung cy tii ba,
chide kinh vién vong cia dng mynh hdn nhiu so w0 cie chide kinh
cita ngui¥i Ha Lan lic ddu. Ong dil thily v <8 cic vi sao mi tndde 46
chuta bao gitt dng nhin thi'y. Ong cling khdm phd bifn “hinh tink" mdi,
nhumng thdi ra do 1i nhifng mat wang cla sao Mic

Nhdng kinh thién van nao Ia Idn nhat hién nay ?

Philn Idn nhitng kinh vifn vong quang hoc ngiy nay 1 loai phin
chi€u. Kinh vién vong 5.5 yards & ndi Palomuar (bang Culifomin)
of wfc phing dai mdr
triéu Kin. O Npa b
o kinh viln vong Idn
hon. Kinh vién wong
khic xa Idn nhit the
gidi 3 F dE quan =it
Yerkes (Wisconsing od
ml thiu kinh day
3,35 feet # 1,02 mét,

Kinh vidn wong
quang hoc 1n ohii 1
kinh Keck, & Mauna
Kea (bung Hawaii)

Thiiu kinh

Guidng phéng

Gaidng IGm

Kinh widn wpng khie g

Kinh vién vong vé tuyén la gi 7

Kinh vi€én vong chi ci thé nhin thi'y dutgc nhifng v phit ra Gnh
sang trong khing gian, Vio nhifng ndm 1930, mdr nhi kboa hoco




Mi, Karl Jansky nhin duge tin higu v tuy@n 0 ot wa ngodi khing
gian. Vige khim phi wic “sao vd my@&n® cha dng din dén viéc
sing ché kinh vién vong v myén, Kinh ndy ghip cdc nhi thién
vin ¢d thé nghidn
oy nhifmg vit thé
xa nhit wong Wi
Tru. Kinh vién vimg
Wil lu_l.-qf"ll Ictn nhdt
thé gidi 0 Arcecibo,
Puerto Rico, vdi mi
idia mmg 305 mét.

Mhing Kinh vigen wang b iigln Lhdnp i 4 it

i ldng by niim anh sang

MNewton dé cadi tién kinh vién vong nhu thé nao 7

Kinh 1.'1:'11 VN ctia Galileo I ménr kinh vien VIng khic xa
(refracting), % pﬁ:lli dua vio cic thiu kinh, nén kinh viln vong phii
duvfc ché wo dii A€ phing dai, vh do cde miu ob 6 khic xa khic
ahau nén cdc thiln kink Bm cho bink dnh b méo, Mim 1668 Mewion
chif wo kinh vién vong phin chifu (reflecting) ddu tén. NG diing
puiing 16m thay cho thilu kinhe Né chi did 6 inches = 15.24 cmi (1 lnch
=1 540 em), ohufng 30 phdng dgi duise 40 150, 131 hon kinh viln vong
khaic xp dii hon 12 s Gung phi n chidu tit cd cac mau bing nhau
nén vin & dnh bi méo 4§ dudc gidi quyvdt

Kinh fiém vong (periscope) hoat déng nhu thé nao 7

Kinh tiém vomg ddn gidn o thé dudc 1am bling hai guing phdng,
dat theo géc 439 Anh sing phin chifu 1ir guong dinh wwdng gucng
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thip hon. N wiy ban cd thé thiy
dutdle guan mdt bic tfing hodc gua
nhitng ¢di d4u cha nhitng ngudi coo g bt
hatn han mwoag mdr diam dong. Che tha
IIJL.E|I1I- e kinh Heém VOnE, N chi iy
fate] Fhe g | canh Hen il b maic mil

khing cian phai dta tho ngim ndi 1&n

LA Kimr

Mot kimh (m vong ddn gian

Kinh vién vong khong gion Hubble lao g1 v

Kinh vidn vong khing gian Hubble (The Hubble Spece Telescope
H5T 13 mdt kinh vién vong cuc manh, duge phdng nim 1990 vi
e el tren mdt %¢ b mlim bong gqui dao gquanh Fran Exin Kinh
Hushble ¢ th ahin thdly xa hon viio Vi Trg =0 vdi kink 391 én mdi
Rl th.'rr.g b litn cl b ph.;'|| haEn dnh i ng ral vidun, Kl ddd mioe
gifdng thif hai chuy&n dnh sing viio bén trong A€ nhifng dyng cy khoa
hoc khic xf 1§, Wi kinh vién vong H5T niy, ngudi o di oo thé
nghl:}n oy sin theém v
ca¢ theen hd béEn mes
Mein Ha cua ching ta
Kinh dugge mang t&n nhd
thign vin Edwin Pawell
Hubble (1887 — [11953).
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Al da sang ché ra kinh hién vi 7

Kinh hi€n vi dude ch o vio nhig ndm do 1600, v o5 vii
nguit 301 quyvén sing ché, rong s 36 cb Zacharins Janssen nguiri Hi
Lan. Bidu ngac nhidn 14 thiu kinh 85 Suge bidt vl Fim ra uf hon 300
ndm, nhumg khimg o6 ai nghd cich ghép ching lai d€ Bm kinh hifn
vi hay kinh vién vong.

Al da nhin thdy mét thié gidi mél la rong mal i nue oo ?

Antonie van Lecuwenhoek (Lavenhic)
(1632 — 1723), nguiti HA Lan, di ding kink
i vi mdt thilu kinh do chinh dng ché wo a
mghién ciiu di sng trong ao, Nam 1674, dng
nghidn cita midt 1 nade mau xanh duiic Wy wr
dilm liy v thily ob "rdl nhidu vi simh ohd"
wing trong d6. Ong rit kinh ngac thiy ding
ngay ci trong mii mobng node cling o
nhitng vi sinh vit sdng trong 46 md mit
thufing kbdng thé nhin thily dude.

Aftaniie van Leouserfiions

Kinh hi€n vi nao manh nhdt ?

Kinh hi€n vi quang hoe 181 nhil clng khing thé phdéng dyi vt
b 2000 Mo, Nam 1924, ohi kboa hoc ngudi Phdp, Lowis de
Broglie gdi ¥ rling vi nhifng hat nguyén of goi i BGién of (electron),
gifing nhy dnh sdng, ching chuy&n ddng theo dang sdng, nén o 1hé
chif tyo mOr “kinh ki€n vi dién o, myoh hon bt of dung cu quang
ket ndo khic.
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o I Men v oian yOIN BOn P et

Kinh hién vi dign of do Max Knoll vi Emst Ruska (ngi BExic)
thife ki nlm 1932, Ban ddw, chife kinh cdn ddn s nhumg v sau dude
G i, o the phing dud trén mde iréu 1o Bi¢n i infiing ki nhifog
“thiin kinh" cua kinh
hn."-n v dids o M
iy o dasic lam nong
pldit T mil dbng dign
i gl |,|..n|__' cham dé
dip vho vt dudc quan
et Ving dim &fc hin
ey v s noan lod mde
s dién 0f khbng cho
qui Mhifng deg:n I chiE
111 ] |i;'"|'| e trydn i v
|J.;|'| vk el mdn hinh
ota TV, hay mit Kinh
anh, K&t gun |& ta nhkin
thily duifc “dnh bing

{ shaclome pictuer) cuu vl

L ¥ ]
[ 3 ]



THUAT CHUP ANH

Lam thé nao anh sang co thé tao dude hinh anh ?

Anh sing cb thi lhm thay d8i nhifu viL VI du : dnh sdng cb thé
lam phai miu cdc 15m man treo d cifa s8_ Tir thuft chup dnh ( photog-
raphy) o gic 1h tiéng Hi Lap, o6 nghiz 1h "vé vdi dnh sding™. Thiu
kinh trong mdy dnh kit dnh samg vd ghi dnh o phin cd hod chdl
vam dinh sing & bén trong

Thii kirih

May anh

Hép 161 may anh (comera obcura) Ia gi ?

Hip 169 may dnh B mit dung cu cla cde hoa st B B min phong
W cb midn 18 kim @ wén vich. Anh sdng di qua 10 kim 1o mdt inh
ngifdc cida mdd phong cinh
bén ngodi Ken trén ng ddi
chiéu, Hoa si vé Mén dnh 4
tao ra midi phic thao chimh
adic cho hife tranh =on hode

bifc v& cha hi.
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Bic anh dau tién cé U khi ndo 7

Mha khoa hoc nguini Phip Joseph Midpee & chup doge hde anh
sdm nhit vio ndm 1826, BG th mit tm btp Kim thic {pewter) oo
phit mdt Wp hdc in (asphalt), the hidn bitc dnh nhin 1w cifa <8, Viéc
phifi dnh phdl md tim gid

Tai sao cé anh chup I8y ngay 7

MNam 1947, Edwin Land, nguin Mi, sing ché mdy dnh chyp 1y
dnh ngay {polaroid camera). Trong mdy Anh ndy, phim dude wing
hodi chat of ddng ngay irong may, thay ¥ phdi nfa v3 in rong phing
1. D6 3 miy dnh chup 1dy dnh ngay diu tén.

Mhirg nguil thy chup dnh &y B0 can rit nhidu trang thids bl

Tal soo thudt chyup dnh khéng xudt hién sdm hdn 7

Miic di hip thi méy nh dude bidh d&n i thiti Trung C8, nhung
khiing ai cf th€ 1am ra mét mdy dnh gif dnh lai dude cho d&n Ao
nhifng ndm 1800, Viin d¢ 14 tim ra cho duigc ding hod chit. Codi cling
dung dych B mwdi hac duge tring med 1¢p mong en cic thm kinh 48

cim dnh sing.



Al la nhilng nha tién phong frong thudt chyup anh ?

Trong nhitng nidm 1830 vii 1840 ¢d hai phudng phip chyp dnh. B
L phefcing phép cda L. J. M, Daguerre, ngulii Phip vi phaong phip
cilia 'W. H. Fox Talbot, nguifi Anh. Daguerre ding tim ddng —bac thay
cho kinh, Bing d8ng - byc dugc md ra trong mdt phit, do d6 ngeii
ngii chup hinh phii bit ddng trong thivi giin 46, Fox Talbot tim mit
cich in J&n gify duong {positive) tif biing dm (negative). Nam 1888,
Ceorge Eastman sing ché mdy dnh Kodak dimg phim cudn thay cho
ciic bdng (plates) cong kiénh.

Anh mau cé 1 khi nao ?

Cic nhd chup inh bt @du thi nghiém phim miu diu nadm 1561,
ahung mdi cho dén nhimg nlim cudi 1930 mdi & vio thdng reding.



BUC XA
Co nhing logi fia ching ta khéng nhin thdy dudc 7

Trong - nhifog ndm 1870,
Tia mﬂ’ Jumes Clerk Maxwell tén dodn

o nhitng dang bdc x5 khdc 8 bén
ngodi quang phi thiy duge - ndi
Tia X miit cdch khic, nhifng bife xa md
chiing ta khing thé thi'y duge. Vi
TH ngow! du, nfu diing mot nhiét kE 08 do
e inh sdng trong quang phi 1a s@
phit hién nhiét &6 thng & cufii
Héng ngowi miw db. O bén ngoai cudi mau
dd cia guang phif thily dwgc 1h
Vi ba nhifng tis nhi¢t, goi 1A va hing
ngoai (infrared rys), vi vi sy
mﬂf&m hién dién cila nd nén 43 1am cho

nhiér 34 ting.

Duang pht didn A

Quang phd dién I (electromagnetic spectum) la gi 7

Quarng phid didn vir 13 mét dili bafc xg mi dnh sing chi ld mdt phin
trong dé, Cdc tia wuyén qua khing gian dudi dang séng ob chidu dai
khic nhay. Chiing ta ¢ thé nhin thiy ciic tia dnh sing ; nhang nhitng
philn khic cia quang phd mit khiing the nhin thiy duge. F cdi mau
80 cha quang phi dnh sdng thiy duge 14 héng mgoai, vi ha
(microwaves — sdng cue nglink, radar, ruyén Hinh vi sdng v tuyfn.
O cudfi mitu tim ddu kia ciia quang phd 13 v ngoai (uhraviolet), tia X,
fia pamma vii tia vil tro.




Tai soo mét que cdl chay e ndng trang ?

Mt que ot bing sii 08 trong s s ndng 1Bn vi bit diu chiy
nte. Trwde bt nd chiy 3, ridi dén ving vi sau chng | wing. Vit
chng nhin ndng hing thi cing bdic xa nhidu, Khi que cifi ndng Ko,
né nhin nhidy ning lugng hon, Anh sing né phit r, di chuyén qua
quang phit vé phia miw lam (blue). Khi kim logi d8 38 nong 9F chéy
ryc qua &t od cic mau, nd trdng thinh miu wing.

Quang phé cho ching ta biél vé cac vi sao (stars)
nhu thé nao ?

Cic nhi thién van cd thé khim phd nhifng vach i wong quang
phif ctia M3t Teli v cde sao khic. Didu niy B do mdt s8 nguyén 10
hilp tha mdt s 3§ dii song khi dnh sing di qua khi quyén cis Mat
Triti. M8i nguyén 18 ob mdt md hinh vach nhin bidt duge. Do 46, khi
nghidn citu quang phid, cic ahi thién van b thé cho bigt Mijt Tri vh
cde san khic dudc ¢iiu o bdi nhing chit gl.

Tdn $& clia mat séng cé ¥ nghia gl ?

Tin =8 clia mdt séng 1 nhip 36 dao dng clia nd. B dii cia mit
stng M khodng cich gilfa dinh cila nd vdi dinh sing k& uép.

Tén o 14 o5 séng di qua mdt diém o dinh trong mdt gidy ddag
hit, Anh sing truyén rit nhanh nén ob mt tia 8 il cao.

Séng ngdn va song dai la gi 7

Tt cit nhifng birc xa dién tir truyén & vdi ching via e ea dinh
séng. Nhumg mdi logi c6 33 dii song khic nhaw. Song v wyén oo

57



thi e chidu dii hiing nghin yards (vands = 0,914 mét). Ciic tia vii tru

it ngiln, ctn ngdn han mét philn trdm — tiéu - iéu yard

(H it
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Tia gi bao vé chiung ta khal b bénh 7

Tia cyfc tim rong dnh sdng mit o it cin cho sdc Khoé, Co
th# cda ching ta cin nd 8€ wo sinh 1§ D, gidp chéng lai bénh cbi
xuidng (nckeis)

Tai soo bj chay ndng 7

Chi od mi ligeg ril nhd e cye dm suyén qua da ching L.
Mg tha nhy gidp cic o bio da 1o vitamin D, nhung ching cing
lam hai ldp da bén ngodi. Co thé phin dng lai bling cdch a0 ra nhidu

&R




sl o mio niw
goi W melanin
(hic 18). Bitu ndy
im cha nhing tia
cue  tim Khdng
thiom nhip qud
sdu. Khi quyén
cibn Tridi Bt & bop
b W ching ta
khing b fin cuc

i xam ha

Tio hdng ngoal la gi ?

Chimg ta cim thdy ia kdng ngoai khi ngis indde ngon e cia b

oo, cam duidc nhsét “hifc xa” 6 che thanh cim 16, Hon mid nda ning

|||:|11'|;l: cibn ML T $En vils chaing 15 it -ﬂu.ilg.' tia hl"lrhj_.' ngoEi

Chup anh bong fio hong ngogi cho biet dugc dieu gl ¥

Chup dnh bling tia hong ngoai 1 v§ tinh pgodi khing gian od th

phdt hidn nhitng thay 88i nhd vé nhidr 48 wén Trdi BAL Ching cing

ding d€ 1m ndi i ohimg
chnh d0ag Jang b| phd hoai
hiti s riy, khoa hoc cing
diing hik ih.:-np Nk i A& theo

difo cie dong nude lanh v

im iring s iz,




Biém Lonh® ka gi ?

Kl Mat Trivi bj che kbl ih s¢ of o ving mdt, Ain o 36 mit
hown viing sung quanh sau khi bdng mat khbng chn nifs. Mdiy Snh tip
hilng ngnai trén v& tinh o thé phédt hién didm lanh do xe Wng by
ddu dan O Ini sau khi dude chuvén i,

Cal gi tao ra tinh huynh quang (fluorescence) ?

Khi tia tf ngogi cham vio midt <8 chil, ahifng nguyvén if cha chil
@6 hdp thu cdc tia niy rdi phil ra cie ta o bude sdng dai hon, Do li
tinh huknh quang. Anh sdng hubnh quang o6 thé nhin thiy bing mir
thifitng, chn inh sing tia b ngogi khing the nhin thily defgec.

Al da kham pha ro ha X 7

Mhi khoa boc nguii Bnic Wilhelm Roentgen (Rdngen) di tinh ol
khaéim phd ra tin X viio ofim 1893, Khi dang thi nghi¢m v bang dén
tin Am cyc, dng chi ¢ thiy nhitng tinh thé trong phisng sing rye ki
dén duic md 18n. Ngay ci khi dng du cic tinh theé sang phing k&
hén, chiing vin sing. Roentgen hi€u ring nhilng tia khiing thi'y dugic
34 Al 1go sy sdng, nhitng tia 6 thé & xoyén qua nevng rin. Ong
goi ching 1 tia X (X = khbng bigty. & mdt s8 msde nguii ta goi tia
X 1a tin Roonigen.

Lam Ih& ndo tia X co thé cho cdc bac si nhiing hinh
@nh frong cd thé ching ta 7

NEu mit of thé con nguiri duge 31 &
giifn mit ngudn ta X vl mOi phim dnh bojc
md&n huvnh quang, te X o8 cho m mdt dnh
ofi bivng bén trong oo thé, Nhilmg phin rin
nhar xumg #& hdp thu ta X nhidu hon phin
mim nhar thit. Do d6 xuing v cdc chd b

L)




tifn thisdng & duds nhin thiy o rng. MO it mi dec 38§ wdi tia X,
nhut bt mibt bi nudl, cing dugc nhin thiy rd trén dnh cia tia X

Vi ba {microwawe) la gi 7

Vi ba o 0 dii sdng it ngdn vil duic ciéc nhd thién vin ding €
nghién cia ahimg vit thé & xa trong khing gian, Ching cling dude
ditng trong radar. Nhifng chitm vi ba ciing dugc ding 3¢ truyén hinh
dnh i khdp the gidi.

Lé vi ba hoat ddng nhu thé nao ?

Trong I vi ba of mgt thi€t b goi 1k Sng didn of imagneiron) bién
ning lung dién thinh vi ba, Nhitng vi ba phin chifu wén i ci bé
mifit bén trong 1. Ching & qua vit dyng dutng thifc 3n nhng khing
bi b1 e thife &n ndo hay chilt Kng hip thu, Bing cdich [im khody
ddng nhilmg phin o rong thic in, ching e ra ahil alu thifc in
nhanh hin & (huitng

Rada (radar) dudc sang ché nhu thé ndao ?

Rada duge sing ché vio ndm 1930, Robert Watson-Wau, mdt nhi
kg hoc Scotland, duds véu cau nghidn cdu Ve nhifmg bdo cio ring
nguiti Bifc dang ché tao nhitng “tia chét ngudti” bing cich ding chiim
wh luydn. Mt bogi tin nhae
viiy khing cb. Mhumng nghién
giru ciha Watson—Wiatt di cung ?ﬂ;tfh_l.u .
ciip mit gidi phip wong vide [(Fadar! .
phit hién tho bifn vi miy
bay, goi 14 dinh vi vd wyén

{radsalocation). nd hogt dfng

Radn

fil



hing cich truydn mdt chimm vi tay€n i mdt die. BE ki viie gl bing
qua chilm tia (nhe mdt mdy bay) s& o ra “aéng dii”, vide nly dude
ghi nhdn trén mit di, ding A& xde dinh 39 cao v vi tri clia may bay,

Rada dugc ding kan ddu trong chién tranh Ia khi ngo ?

Mam 1936, mot s tram rda duge bi mit dung KEn tai Anh. Nhifng
tram ndy dong vai ird quan trong troag cudc chién tranh cla Anh sud!
chién tranh The gidi o thit 1L Rada phit bién m bon Bic vik gidp
khing luc Anh dinh .

Anmfon guay

Lam thé nao tia X cé th& phat hién mét tac pham
nghé thuat gia ?

Cic chuyén gia vé nghé thudt si dung nhifng dnh do ta X chup
A€ xem xét nhifng e tranh v cdc vt didu khilc. D6i khi tia X tim
ra mit bifc tranh bj che gifu cla mdt nhi hoa si. hode of ki niko 44
thay d8i T X ciing o6 thé chi ra mit miu dicu khic hay mdt tic
phim kim loai o6 ddng 1d of vit hay khing.



LASER VA TOAN ANH DO

Sy khac nhou gida anh sang Loser va anh sang
thudng la gi ?

Laser tao ra mio chiim dnh sdng ot manh, manh d6n A6 nd o thé
lim chiy mdt b xuvén qua kim loai. Khing gifing nhy chivm tia cis
dén it chivm tia laser hiu nhar khiing phin tod. Anh sing laser chi
chifs dnh séng mdt v, kbdng gidng nhat dnh sing mar i 15 mit
hiin hip nhidu miu. Nguisi ta ndi dnh sing laser 13 Gén nee, khing rifi
rac (cobenent); nhifng sing cia nd déu gidfing nhau.

Tén cua Laser duge dét nhu thé nao ?

Laser duge phdt hidén diu tién vdo nim 1960 bdi nhi khoa hoc M
Theodore H. Maima, T LASER 13 do cie con chif dilu cla cum o
Light Amplification by Stumulated Emassion of Radiation, of nghia 13 ;
sf khuéch dai dnh sing Wing phit x bj kich djng cda bie xy

Ba phan chinh cua laser Ia gi 7

Mt laser cb ba phin chinh. Bd B 1 1) phatong tién, nie 1a vt ey
#€ 1go chim tia (nhd mdt tinh th€ hlng ngoc hay min chilt khil;
2) ngudn cung cip ning
hifing cho phifdng tidn;
3 vl ofng hfdng (res-
omalor) & ldm chim tia
manh hin (thuling 14 cde
gucng phin chifu dnh
sdng Wi vl lvi d€ cho nd
muanh lEn).

Tind il b ngoe

Guang ms Dac

Criom |nae

Mang
I|;|-_|-||_1

WOt leser hing ngoe




Co boo nhigu nhom laser iGn 7

O b nhdm laser I¢in, faily LIHI'IIIIE ki laser dhign I i do (theo
mdt mpuvén 1§ khach ¢ 1) Laser chat rin, hI‘il'IJ_[ ngoc, thuy tnh o
modim,..; 23 Laser chét khi, chat khi won bod, khi cachinic, bdi kim
logn; 3) Laser hod chiit, diing nhifng phan dng coa fluor mguyén ar 1én
hidrd hay doteri &€ o nhifog phin of b kich déng... 4) Laser chii
b dim, mdi 50 chit bdn din a0 i‘nll.]un. 1 kich -.I-l_"-ni:. v |:l|:.]|i ke
Afn laser chil phim (asers & colorants) trong mdi treiing Idng, o

chuvin I||."|1 dé e laser dign 0 0 do (laser & électrons libres)

Laser o6 rit nhidu cong dung: trong nganh huygn kim, nginh do
lufmg, he thimg vidn thakmg, trong v e va qudn sy

Tal soo laser dude dung rong gidi phéu mat 7

Ciie béic o7 ditng tin laser € thy'c hién nhitng gidi phlu it tinh vi,
nhar got gide mac o mir, thay thuy tink thé, Viée didu i khing 1am
dan ddn vi bénh nhdn ledn lude ok rong sudl cudc Eil ph:'itl Hénh
nhin cin |.T‘|.|'1.1|. il vién ki laser AT |.1I.:!ll1i: . "'|1'h'1: xung !|'IIIE'-.'I_"'\1| cla
laser rit nhanh (mdi
KumgE ol Lo el
philn  fghin jEuil i §
nén midl khing eo
thifi gian d€ nhin
Ih.i.:-'_ div L'l.'lng
khing s benh nhiin
chilp mét;

Dy [aser &8 chinh sda mdt ving moo dudc thay

Cac nha khdo sat va xfy dung ding laser nhu thé néo 7

Mt nhit khilo sit ob thif diong luser nhat mot "edt Géu” cao v tin
dé dink haidng vi Jo doc. Mot chiim baser dwge bdn thilng didng 1&n

(2]



blu it vii dé diing tao ra mdt &idm dbd fim oF dinh cho cic nhd do
dac khic, ngay trong tra®ng hop of agin cich ndi rimg. Cde the =iy
dufng nhi choc v diing chvivm laser nhar dily doi € kiém tra 46 thing
ding cda tod nhd. Khing giing nhet diy doi chi binh thasing (md
khiing phii lic ndo ciing dd diil, mdt chivm laser khdng thé bi giG
im xao ddng,

Laser dugc diing d& do khodng cach 1 Trél DSt dén
Mét Tréng nhu thé ndo ?

Vi chitm Tuser it thing v3 bep nén nd 10 mOt dung cu uydt v
cho cie nhi thién vin. Cic ahi phi hinh Apollo ndm 1969 d3 of Lai
rén Mat Tring mdt kinh phin chi€u lasee, M3t chirm laser duoc bdn
da tir Tredi ¥t cham vio kink phin chi¢u, rdi nhiin chiim tia phin hbi.
Vide tinh todn thiti gian d€ chiim tia 380 M1 Tring v md v 5@ cho
hiét khuodng cich gita Trdi Dit vh Ma1 Trling chinh xdc voi sl big
i inches (inch = 2,540 em).

Laser co thé dudc ding nhif vid khi 7

Ciic nguii linh s dyng laser 3 fm muc gy Chiom laser due
bin dén muc téw (vi dy e tng) vi $lu dgn dugse hudng din bty
theo chium tia cho 130 kbi dinh ddng muc Géu. MOt =8 medc thi
nghidom laser nhet 1 vii khi khing gian &F phil +@ cic v tinh vi ddu

dan bin di,
Anh ba chiéu & gi ? s

Kb bn it dnh thading, cie Vit trong 46 khiing c6 chidy
Ilﬂ.mllfll phi 1 1 ﬂ'.bu.'n nhin mi il mol phin
vlla khng o y i DY ﬂ'r.'ahalf'r ditng & ddu, ban cling khing

bao gity nhin thi'y dugc bén hiing cia chide & 1 &6, Con A8 wii dnh

sﬁcﬂm" ‘




ba chiu, mot vit 58 of chifu siu. NE ban di chuyén sang mil phia,
ban s thily phin khic cin vl Trong vi du chide & 10, ban cb thd
nhin thily bén héng cia xe. Hidu fng ndv ditde 1o ra trong mit loai
inh didc biét goi 1a todn dab dd (holagram)

Todan anh 44 (hologram) 14 gi 7

Theo ngdn nglk Hi Lyp, “holos” of nghia la “woan thé". Todn dnh
At (hokogram) i bifc dnh toin thé. Mot tohn dnh 40 dude thite hién
hling cich diing inh sing laser chi€o sing mdt vit. Sau dd chidu moi
faser cirmg mdu holic cing 40 dii song xuvén gun wohn dnh 30 0 &
dure mbe bife dnh ba chidn Nguyén Il todin dnh dAd do nhi viit i
Dennis Gabor, gitc Hungari tim rm nfim 1948, nhang wdn dnh 86 chi
tharc higén duige sau ki 33 phat minh laser

Tedan anh d& dudc thuc hién nhu theé ndo 7

Todn dnh 86 dutic o m biing cdch uich dnh sdng of mdt luser
thinh hai chivm. Mt chiim goi 1 chim vt (object beam) duc phiin
%t mot guong xuyén qua mdt thiu kinh & d€n vl (vi dy, cii ghe)
ol quay tnd i bing todn dnh (holographic plate). Chim thi hai ki
chilm quy chifu (reference beam), duie phan 1y xuyén gua mdn
guoing v thiu kinh khéc vii trdi m trén bdng (odn dnh. Tai vj 1l hai
chitm gip nhaw, mit ving giao thos (interference pattern) duge o
ra. Vilng ndy chifa théng tin dnh clin thiét 3¢ wo ra mdt dnh ba chido
cia cii ghé khi bang
durcee A3 Lak trong dnh
sing isazr i'l;IIIH lisann

Toan &nk 44

] 5= CHUHTYH-B



Lam thé nao mdt thu vién cé thé luu il 18t cd cac
anh frong mét tinh thé rat nhd 7

Toiin dnh 88 cd th duge ditng 4€ chita rift nhidu dnh rong mdt
khing gion rit shd. Ding mdt laser, mit dnh bologram duge o ra
bén rong mdt tinh thé ola mt chil gyi 1d lithium mobate, Tinh thé
dudc cho chuyén ddng rit nhd, vi mdt dnh th hay duise thém vio, vi
et thi (ifp twe cho dén hing wrim dnh duwge chida bén trong, Chc dnh
e thi duge e uon alin thiy biing cich chifu mit chim laser vio
tinh thé dudi mit goe ddng ahu khi mbi hologram dudc Bm .

Anh sang duge dung d& gol dién thoal nhu thé nao ?

Trong dién thoai, im duge chuyén thinh tin hiéu dign vl ruyén
di qua diy. NAm 1966, cic nhil khoa hoc 38 thinh cing trong vifc sif
dung laser &€ mang di nhifng cude goi dién thogi bing cdch thay ddi
tin hidu didn thinh xung dnh sdng (light — pulses). Thay v ditng diy,
h diing sifi quang hoc (optical fibers) — nhifng s thuy tinh minh, it
dai, Mt sgfi guang hoe c6 thé ti 2000 cude ndi chuyén dién thoai
mid trong lidng cia nd loi nhé hon diy ddng it ahidy. Nhitng xung
dnh sdng truyén & trong que thuf tinh, dude mit 13p bén trong cla
sdi gidng nhu gudng che chd. O cudi diy cip soi quang hoe, nhifng
xung duce chuyén it ird lai thinh fm,
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Cai gi tgo raam ?

Am et thé rill khdic nhau — tifng pim cia mdl ddng oo phin iy,
téng nhac cia mot dn nhac, iéng hot cla mit con chim — nhung it
ch dim déu dudc wo thinh theo mét cich giding nhaw, M vit khi
rung (doo ddng) s @o m dm,

Am truyén nhy thé ndo ?

Am 1 mot dgng nang hugng. Gidng nh dnh sdng, nd truyén di
theo song. Nhumg dm cdn cé mot vt gl 36 d€ wuyén qua. Am co
thé truyén qua b et chdt gi md phin v ciu chit 86 oo thé dao
ddng. do 86 né khong thé truyén trong chin khing nhu & thugng
tAng khivng gian.

Am truyén di nhanh nhu thé nao ?

Am truyén di chim bon dnh sing. N&u ban chil ¢ d8n hidn tidng
sfim sé1, han s thiy tia chdp ki khi nghe 6i€ng nd. Am ruyén di
trong khding khi Khodng 1100 feet mit gidy (= 333,28 migid v). Khing
khi cang lanh, dm wnrydn di céng chim,

& dudi nudc ban cé nghe dugc khéng ?

Am truyén & dvi®i mede nhanh hon truyén rong khidng khi. khodng
L300 feetmit gidy. Trong thép, dm muyén ohanh hon — Khodng
19700 feet/mit gidy. D6 1 do eht 1ng faude) va chitrin (thép) din
hidhi Besn chift kKhi nbher kKhoag K

-



Tai sao Mgl Trang la mot thé gidi im Iang 7

Mt Triing Khdng of khdng khi, do dd khdng ob im nio cd thé
truyén ngang qua bé mit clda nd. Cdc nhi phi hinh dip xdng M3
Iring cd the ndi chuyén v ahau biing v tuyin. Nhung khdng od
im ndo khic nghe dude, ngay ci khi ngudi ta 13y bia diip mdt ting
di cling khing nghe gi ci. Am khing thé truyén gua chin khing d

ngo i 1dng khikng gian

Tgi soo phong hod nhac va thu thanh phdi cach am 7

Nhifng be mt cifng phin 12 dm, nhifng bé mit mém hip thu im
Mghién odu v& kidm soidt dm i nginh im hoc (acoustics), ding vai
b quan trong trong viéo thiél k€ nhifng tod nh o khi nding low
cac tap &m bén ngoii. Cic phing hod nhac va thu thanh phdi kin,
khiing a8 cic im
khing <in thiél nhr
Neng xe. béng coi.
nim nhip vic. Tap
im thudng ruyln gua
sdn mhit, hodc wing,
trif khi oo dilng am
cdch dm mém hay vt

lidu héip thu im

Cal gi tao nén tiéng di 7

Ban dd ¢ khi nio difng bén wong mdi nhi thd' o vi nghe
giong coa ban 3§ lai wr nhifng bl wivng dd Dby ' (3 tromg cde
hang ddng, cic ding d Vinh Ha Long ed vdch dd vdm cao déu cb
nhirng tidng dbi nf viy. Ti€ng dbi & do cic sdng am ddi lai khi

i



cham vio wing cing. Am duge phdn hdi lgi 1ai byn vi ban nghe
tifng dii cida chinh gipng ban.

Tiéng didl duge ding 8 theo dai day bién nhu thé nao ?

Ciie con tig ding may do téng Jddi (echo sounder ), nhifng thiét b
gl di nhifng xung Am d€ cho bidt 46 siu cia mide bao nhide. Nhifng
sdng Am truvén xodng ddy
bidn due phin hii lai con
@, Do thiv glan vl bi& vin
tic dm truyén rong made, =&
fim ra duidc & =i Ki thuii
niy 13 nhd & mdy dinh vi
Bling sdng dm Sonar, vi€t it
o  ofc W “S0umd
NAvigation and Ranging” (¢
nghta k& ; dinh vi v& Budng
diin Bing dim.)

Tiw do 36 sy cia nudc bing gt b sonm

Hang réo ém thanh coé that khong ?

Trde nhing nim culi 1940, khiing c6 mdy bay nio ot vin e
nhanh hon vin 1€ elia im thanh. Nhifg phi cong thet nghiém cho
miy bay cinh quat buy dat d&n vin 1 cia dm thanh, cim thiy kho
kifm sodt vl mdy bay bi bd nhio, do A6 ngiti ta we i phili chiing
cth miit "hitng rivo dm thanh” bi mit, Nhung viéc sing ché miy bay
phin lyc 44 chifng 16 ¢ nghi 86 th =ai Em. Méy bay phin life bay
nhanh hen Sm thanh nhumg khdng by tung v ra, cling khiing giy nguy
hidm cho phi chng. Ngdy nay, di c6 nhitng mdy bay phin lfc chd
hitnh khdch vuc dgi dutcing a7 viin 16c g&p hai kin vin iéc Am thanh,




Tgi soo mat may bay siéu thanh gém vang khi bay
qua dau ?

Khi bay dendi viin i iim thanh, thi sdng dp sufl do chovn dng
ca nd 1xo rm xuyén gua khiing khi. Khi md gin dat viin ifc &m thanh,
miy bay hilt kip séng dp sullt vi khi tréa vin e dm thanh mdy bay
ba ki scbnig dp sult & ding san, Song va Wah chdép ndn dugc tao ra v
khi shng va pdy i qua,
ding & duchi 4L, chdng
tn =& nghe &ng pim
goi t uéng gim fim
thanh {somic boom).

Song v oo Ay hay

E4l TNAnn @o ng

B4 idn va df coo fhiip cladm thanh khic nhou hé nao 7

B 18n cia mdt Am thy thude &) & xa cda dm do vit chdn dng
imo . Chuyin djng cia nd cing o, dm cing I, D9 1én duc do
bling decibels. B cao thip cia mdt dm miy thude vio vin e cia
il chitm djng nung. S0 chin dHng nng rong moi gy li mit tim s
fomvik nd dute do b herte (He).

Cd nhiing @m thanh chiing fa khéng thé nghe dugdc 7

Tat ngutri nghe 151 nhi d&i wi nhimg dm khodng 2000Hz. Am
thilp nhit chiing ta b thé nghe dugc 13 16Hz vi can ahdl 1a khodng
2NN, Lot ch of the nghe duide nhifng 3m cuo hain,

7l



Lodil ddl dung siéu am nhy the noo

Sibu Am {ultrasound) 14 dm it cao d3i vdi nguing nghe i 13l
nguhi. Lodi doi of thé nghe vii 1ao ra dm o tdn 55 dén 10D Hz
Ching ding sifu im nho 13 dung cu & tiéng ddi A& bay v slin bis
sl Dol phdt ra 1id8ng kéw of o 6 rilcao vii dbng i 10 coa mo
&¢ thu tiéng dbi. Tifng dbi cho doi &t vi tr chia con mibi {nhy budm
dém) hode mdt cluidng ngai (nharmdi cdl ciiy hay vlch nidng hung),
Thi€i b dinh vj sdng fm cta lodi di bt d€n nbi nd ob the buy ril
chinh xic trong dém 151, ngay cd rong mdt cin phong &y do dac

Cac bac si kham nhing duo e chua sinh bang
song am nhd thé noo ¥

Séng sidu Am thim ohip vio thit vi nhifng phin mém khéic cia
od |'|-..-:. vil gidhng mbo ta X. .._|1|_'|1|J__' midp ta thidy dauic |||I[|!||:_.' hinh anh
hétn trong oo thit. Vi song &m khing o higu dng giy hai ndo nén cic
bic s1 ding mdy ndi
soi cln Wp séu am
fultrasonic  scanner)
A& khdm cho cde phy
nil mang thii. N 5ol
ikt 18p s& chio bidt
linh lrpng e khiod vit
af phail ingn cua dda
b chats simh

Am manh nhu thé nao ?

Tifng on Mn cb ithe gy dou v thé chilt va lim hai thinh gide. &}
nhifng im thanh 1dn hon 140 decibels (idn hon mie ddng od phan jec)



of (hé giy dan. Siéo dm cong sullt cao cb thé duge ob dhe lai nhy
miM chiim laser ¢d the khoan 1 hodc gin k& kim loai lai v nhau

Cong hudng (resonance) la gi ?

Netn ban hat vio mdt din piano md vdi bin dap mynh in sudng,
ban s& dutgc médt didu ngac nhidn, Din puuno s& hdt i lai ban. Bido
sy ru la giong cia bgn di wo ra chifn ddng rung trong cic diy din
prano, Hidu Fng niy goi li obdng hedng. Bin vidking vi din guitar 1
nhifng nhyc cy d& dp dung s cfng hudng. Suf rung cla cde diy Bm
cho Am dude khu&ch dai v phong phil hon.

Am dugc ghi lgi ddu lién i khi ndo 7

Vigc ghi dm ddu tién duge nhi sing ché nguiri M§ Thomas Alva
Edizon thy'c hién vio ndm 1877 trén mit chifc mdy goi [i mdy hat
hay miy quay din. Am duge md1 min rung nhin, v nhitng chin
dijng rung lm cho mde ciy kim vach nhifng kbe trén mbo gi-lanh cd
phud mit 1d thifc. Khi mét cdy kim thit hai duge cho i ding theo
cie khe, fm
deric 143 tao nhd
Mgt man rung
khaic wi  dudc
khuéch dar gua
A el e

= AR mng

g nghe

May hat a8 1an cla Edigon
Ai d& lam ra dia ghi Gm dau fién ?
Mim 1887, Emile Beriner 40 ghi Gm 1én dia cthay vi ondn wi-lanls bt
k. Ong goi miy ghi din & 18 miy quay dia. mdy hit (pramophone).

7



Micréphtin hogt déng nhu thé ndo ?

Mdt micrdphdn bign db
sbng dm thanh dong didn, of thé
rruvén theo day. Loni don gidn
nhit B micrdphdn dién thosi b
mit ming ming (diaphragm),
truyén sdng dm d€n nhifg hat
cuchon nhd. Khi nhing  hat
cachon niy dusde im truvén dén
Am che di chuyén, dén ligt
chilng wo m sy thay d8i rong
ding difn. Nhifag tin higu didn
truydn qua diy vi dugc chuydn
trd 15 thamh dm O Gog nghe,

Mlin rung

Mat micrdphdn

Béng ghi Gm dugc dung tr khi nao ?

Thi nghiém ddu tén vé ghi im wén bing duge i sdng ché Ban
Mach Valdemar Poulsen thifc hidn vio nilm 1898 bling cdch dimg ddy
kit boai dide tif hodi, Trong nhing nhm 1930, hing gify phit wién vi
miy ghi fm trén cudn - 365 = cudn xudt hién vio nhifng ndm 1940,
Mgy nay, mdy chi-sét ding biing plastic ob 1dp chil fiu .

Ghi Gm ki thudt 56 1a gi ?

Trong phin ldn hé thing ghi m, cic tin higu dn duge [ ol
nhir i md4 md hinh song lién tee. Viéc ndy tao nén mit bin sao
{replica) cia &m gic. Trong ghi im kT thullt =3, cdc sdng dm duec
chiyén thanh nhimg xung dign duge ma bod thiinh mit diy &5 dang
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nhj phin, BE phit dm rd
lati, ede tin hi¢o duge giii
mil trd lai dang bin sao.
Ghi-&m ki thode s6 chinh
wibe lda vi ching luw ol
dufke nhiéu thivng tin hon
v fim thanh duge ghi.
Mgy nay ght fim kT thujn
s8 duigc hiu trén cic dia
compact thay cho cde
bdng thuiling.

Trllu kiriby
Bia compact

Prnan
i

Biu nghe dia CD

Nhiing ghi @m cach nay c¢d rém ndm nghe van nhu

rat mdi ka tgi sao 7

Nhilng ghi im ci thulng nghe lpo xpo, hode eb uéng i, bdi vi
phueng phip ghi dm trong qud khi rit thé so. Hon nifa chdng cing
dd bi vir. Mt b thing xd 1i tin hidu kT thudt s8 cda mdv tinh cb hé
ghi lai nhitng ghi im cii. O nhitag chd hing hay of tifng rit trong ghi
fm, mdy tinh s& didn vho, bit chude theo nhifng dm cda 1i€ng nhac
hodie 100 hdt & nhitng chb khdc rén dia hodc bdng. Bing cich dd, hiu
et cic ban sa0 hodn hdo cbda cdc ghi Gm lich sif vi xifa dude phue
chéf, [} a6 chiing ta of thé nghe diidc nhifng ca 5§ ndi tifng rong qud
khik mhus : Enrico Caraso, téng hit rit 181 vi chinh xde.



/.

G ol bl R .nwln
Vi SN A A
it sy |.|JI “#.
T *hﬁ.lt‘_ﬂﬁ}
wt o du gl e
g e o it el peaid
Ay o e uil" il b
Fowi il uﬂi'?ﬂ'{hp‘
Pt W A
MES ¥l "r‘Ji..m'l'-r

Lts |1" ||HII

1)

| 11l 1 i
Gt AGY ga b S Do Yo Moo Mg e
€ oot il of itm 1B

rquw 0 muh e B b ﬂ'l Endayt

Al 1 4k | meﬁtﬂ#ﬂHﬁﬁﬂ
aghly oatiipe £ W0t By e ul o odkBantull K sl
Wiigr gl g M0 1 A e o Al el i ol P i I!H.li“ﬂ..'il‘h
LU SN R Y, I THTRTT RS = M = 55 S

e i " ew SRR .
s . £ ;1#“..- .
I vy hgs 3
L L \ MYy oF e







uuﬁmﬁ GIAN VA THOI GIAN

Con s6 0 dugc ding dou fién frong foan hoc Krkhi nao ?

Chiing ta khéing thé d8m
il it com &8 kha nds khdng
e gl ch, hay o 0, MO cich
I 3 tribng alifg ciac nhii
lokkm s B baaiie ditw Ji =Bm
hily clin thiét phii of mi ki
iy dc bigt : 0. 55 0 dude
dmg tif thié ki W (saw Ch) o
.‘-’;.I'.I Exy vii Bing Mam A
o the chn dide diing sdm
Tt ff Trung O,

Mgudl Trung Cudc di dung
he thap phan frén SHE0 n&m

Al 44 sang ché ra hé thap phan ?

{_.'I|1inf_ & &y i r|.|5|'||| kil Vil ETILfcs) ngr_in chin, do &6 & m madii
{hé thip phin) c6 v& hap li. Nhung phép d&€m o6 the duge thye hidn
hing hing loat cich khdc. Tir khodng 1400 trude CN ngudi Trung
Qudc 4i ding bé thip phin. Ho viét s 365 nhar sau; "ba tram cing
v chyc ofng nim nghy”, Ding thip phdn gidp ta d& tinh nhng
i¥ng 58 khd, nhung mai &&n th& ki thif X sau CN, hé thip phin madi
&&n chiu Au,

S6amliagi ?
S5 Am 1& mdt 58 of difu il () & phis rude nd, MEu 2 14 hai 1dn

hatn 0, =2 1& hai nhd hon O, Am 20 (-2 18 mosi a2 v v, Difu

T
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b Tk cic nhi wodn hoc phatdng Thy xoay =& khéng cb 58 dm hing mdy
thE ki, Chiu Au kbdng hé bigt nd mii cho dén nhifng ndm 1500, di
vily nguin Trung Quie @& dbng ching i 46 it K,

Thén thé eon ngudi dugc ding dé do nhu thé ndo ?

Mhitng nfn vin bod of xua diya
vio "thin thé 4€ do hiimg”. Do vi
chiu ik nhé nhit 13 “ngdn wy”
hode "ngdn cii®, Mgt cubit (40 dai
il citi che d€n dilu cic ngdn tmy)
14 Bing M ngdn v (viio khodng 1 pasn
18 inches hay 45,72 om)*. BE ring
mie bin iy theidng ia khodng ban
inches e B 10.06 ooy, B doa v
diing dé do chifu cao cic con
ngura. Theo Kinh Thinh, Goliath®*
cac siu cubit v mid span (khodng
3 inches) ohif viy B cao [0feer nfc
B 304, Blem irén 3 mét,

Cac don ¥ 0e hiefng che & Cép
Iy thes andng phdn J i cad: i

Mé&t mdu Anh (acre) rong bao nhigu ?

Nhirng ddng medng cda ndng din vin cbo do bing mils Anh @
nhidn poi wia the gidi. Toong dwonyg bén hé thdng mél i hectare
ibling 247 acre). Vo thini Trung CF, mt ludng ciy 14 chidu dii mi

* imohos = 2 540 cm
** Egltmit et ghidn ich khong |8

i



ciinh ddng mh mii con bd ob thé chy duge mide khi cln nghl. Mot
lafing cay bling 230 vards hay 200 mét, MGt milu Anh 14 dién tich d&
el th chy duide trong mit gy @ 22 lufing cay.

W01 TRkl AR | Screb W phen G681 mod oom Gd o Tl oy Do Troing- gt ooy

Hé meét (metic system) dung chinh thire tUf khi nao 7

Ill} (iRl | II!|'|:'IF| rlhﬁ.nr i I |'|R_I|1|.: vl di |Iﬁ"|l11: khiri dila o H’ll.i‘l'l.
sau cude Cich mang 1789, Trade d6 i nude J chiu A di ng hé do
ludtng off Khdc nhau, nhamg viin chum od mdt b hdt s Cilc nhil koo
i wlm chudng b sét, nhimg Anh v MT wiin €p tue diing hé
bl myg i (vand, dm, pound, gallon v.v.. ) rong &0 sdng thating nedy.

HE oy {meti, kilGmeo, kibogam, Moy ) dode defa dilp vho Anh
nhifng nim 1960 Dén ndm 1971 Lién hi¢p vy quic Anh A8 sang
dilnz b méL

Hinh hoc gilip ching ta cam nhan Thé gidlh nhu thé ndo 7

Hinh hoc 1 mdr nginlr cfn todn boc, nd nphién ot inh the va
kich thude, Hiinh hoc (geosinetry | of apedn gid o difng HiLdp, o8
nphia 1& “do Trii DA vi ciing chinh cde nhb wdn hoe i Lap fin ddo
tigtn diing hinh hoc 0 ok kich dwidc cia Tali PEL Mai ién B cia
khon hoc d€u of sif ddng pdp oda hinh hoe, i khing of nd ching th

Wl



khiing thé do dac chinh xde duge, Nam 300 made CN Euclid vidt mdi
culin sich Ay twia 1d Cic ngoyén to (clements), tip hip nhicu phiit
hién hinh hoe cla cidc nhi todn hoe Hi Lap. Cuiin sich gido khoa cla
Ewchid Oi I:ru:.'érl Cium !'I.l.['r'lg cho cie nhi 1odn l'll:_u..' tir

Hinh hinh hoc (geometric figure) ca ¥ nghia nhu 1hé nao ?

Mdi hinh trong hinh hoc i mit d@p hop (sel) cic &ifm., Vi du doan
thing li khodng cdch ngdn nhi't gifa hai didfm. Budmg trim B mattip
hop ghm cic difm cich déu mot diém & gifta poi la thm. Nghién civ
nhing hinh hai chiu goi 1 hinh hoc phing. Hinh hoc lip thé {sold

geometry ) nghién cifu ahifng hinh ha chidu nhit khii Bp phuong.

b

Ehil bafin imad Khdi Wi phucng

. Fick .

Khai mudl hail maiit Khai hal chue mil
Hém hinh thi cio nha todn hoe Hi Lap yitu thich

-

Hinh vuéng ki diéu la gi 7
Cov nhido hinh vedng :.l,'l.‘IIII che s mi khi @ thoc hién phép cing
theo nhidu chidu déu cho chng mdn ke qua ot dad vi. Bay T mdt v dy

don gidn vh elng @1 w1 s, duge cho 1§ do phing !'._L a8
nguth Trung Qude tim r, cich nay it nhit ciing dln E B 7
WX0 . Whing con s rén cic hing ngang, hiing 4 92

dise vl han duking chéa odng Iyi déu bdng 15,
ML himh vubng ki didy

& - CHOHTVH-A Bi



Al da sang ché ra Logarithms 7

Logarithms 1 mdt céch tinh 1én ding cdc bdng s, Ching d3c
hidt o fch ki ehifs o6 phat minh méy tinh b #ii. Nha todn hoe nguii
Scottand John Napier di phdt minh logarithms vio ndm 1614, Ong
nhiin thily cie con s& cb th vi€t theo mdt dang ngln. Vi dy 16 cd thé
vi€t thilnh 42 [4 x 4]; 64 1 47 4 x 4 x 4); v& v.v. Bling cich tim ra cic
hiing logarithms, fng 45 e the thye hidn cdc bii tinh nhdn ddi bing
cich cdng “nhifng 58 &5 rit ngldn” i vdi nhau v thuc hién cic b
todn chia bing cich wif ching. Cong viéc soan rm nhitng bdng nily
Napier d3 phdi mdt d&n 20 nam, bt ddu tir nam 1504,

Ly thita clia 10 16 gi ?

Khi diing cic s8 it 1an (hofe ril nhd), s& 3 hon néu ching ta
ditng 1y thita el 10, so vl viée phii vi€t r it nhidu s kbéng. Vi
du 10 Hiy thira 1| [107] & 10; 101y thifa 2 [107] 13 100 vi v, Ly
thita 10 ciing duge divng & viét nhifng w5 im rit nohé bling cich thém
mt il trif vil mdbt com s khiing mbi Hn ahe viiy. Do do: 1041 14 0,1;
107 12 0,01 v vv...

Ban hi vong tha dudc con sdu bao nhidu ldn khi chaoi
stc-sdc 7

Ciic nhi toin hoc 43 fdm kifm it liu & gidi quy€t nhitng viin o
lién quan d€n nhitng ¥&u 1 khing k&L tnsdc, ahut vide chai sic-sic
chiing han. Blaise Pascal ngilti Phip 45 fim ra “nhifng dinh lodt co
bdn v xic sufl” viio ndm 1642, bing cich ding con sic-slic. Bai
todn ddn giin 13 thé niy: mét con sie-slc of sin mdl, mdi mir cd
miit gid tr khic nhao. Khi ban ném né mdi m3tcd mit oo may biing

- 5 . 1



nhau 13 & roi mdt ngida cda nd 180, Xdc sudt € mdt mat thae hidn

e mhit w4 ¥ 14 1 Lrong f.

Xac sulll OF thd ducic bét ki e ado oba con suc shc 14 16

Tqi soo nhilng con 58 ¢6 tinh chdt kg nhy vay 7

Mt trong s nhitng thu bt clia todn hoc 1 o6 nhitng i mang tinh
chift riit lp. Vidu ly bacon 1 1111+ 1 +1 =3, Chia 111 cho 3, kit qud
Ia 37. Biy gity thilf lim nho' vy v s8 2. Ba a3 2: 222742476
=

222 chia cho 6 biing... 37 ! Ban hiiy thif nhar viiy v chc s8 3, 4 hodc
5 vi xem két qui

NREADENDODE
JICIEITIVILITIRII] | | soemenaesm
133/ A[¢(r[A8]5]0 |wmmonm|
2 ¢5 €7 %n I
1/2/3/4/5(6 7188100 woamsme
I 2/3[]8 5§81 Hq:-lﬂl]|u-n-- "

Cac chil 8 cla ching ta b & nguéin gic of A-Rdp

Tai sao cdc con s& La Mé ding d€ ghi ngay thang
6t hon Ia dé lam cdac phép finh ?

Nguhi La M3 ding hé thng 58 khdc vdi 8 ching ta ditng ngiy
nay. B3I v nguini La M3, tir 1 8&n 10 duge ghi nhe the nay : 1L 11,

B3



T AW, W WL VI VITL IX, X L i thay cho 50 vk C 1 cho 100, D cho
5000, M cho 1000, H¢ ndy diing ghi ngdy thing 51, nhamg 48 Lim oin
thi tring budn custi, Chit La tinh viln duici disng O chiu A s khi P
quic La M sup di. cho nén ban thuling thiy s8 La ma chi ngiy
thing trén cic Mo a4 o hodic cie sich. Vi dp - 58 La M3 ghi mim
1548 nhir sau

M ] XL Wil

| (W SWh 40 ﬁ

Chit s& A Rap sang chau Au N khi nao ?

Chi 56 A Rip ching ta ding ngiy nay dudc ditng ddu tién & An
B rii wruyén sang chin Au vio kbodng ndm 1000 wu CN, Nim
P22 nhi tdin hoe ngudi Y Leoparda Fibonacel viél meil cuikm sdch
kitu goi cic nhid khos hoc chiu Aw phii di i chill s A Rip af cho
khoa hipo iodin hoc tidn b

Al la ngudi dau tién da ching minh téng cac goc
trong mot tam gide ludn ludn 16 180° 7

MNhitng ngud Hi Lap
ch it say mé hinh hoc
He haén diiing tron o
thinh 3609, mit con =6 of
e do ngugn Babylon chon.
Bit k& hinh dang nhir thé
fulds, gl fm g of cic
gow comg lad ludn lodn G
1807, Euclide 18 ngui
diu tién fim m diéu niy

-

Ao khadne 300 tigde r ClC gbec olm mit tam gids e wbn of g =3
i g Lt L_H".: 180, Cac goo 2 am gidc ghdg Ipi ding 3809

B4



58 nguyén ¥ Idn nhdl la gi ?

S8 nguyla o 1dn nhdt A1 fim duge dn nghy nay ob 25962 con 50
(digats), € v 0 58 nguy@n 1, giffa | vi 10 000 000 o8 trén 660 000
50 nguyen 15,

Tqi s00 cac nha toan hoc sén fim cac s& nguyén I8 7

S8 nguvén o (pnme nomber) 1 58 chi chin hét cho | va chinh
nd. Vi du 12 khiing phiil2 8 nguydn o vi nd chis hétcho 1. 2, 3,
4 viy &, Nhing 11 14 &8 nguyén t6 vi nd chi chin hétcho | vl 11.
Bridu bi mdt 367 vdi cdc nhd wodn hoc 13 ho khiing tim ra mdt md
hinh chung nito vé ching, Vio thé ki thet 111 indde CN mdit ngudti Hi
Lop ¢d tén b Erntosthenes 4 néo a0 mdr phiong phip ey chiim
nhimg hidu qui 4& m cic s8 nguyén 18 vi 3&n nay vin chua o
2| tfim dode cdch hay hon.

Al c6 thé nol ngay mdt s& nguyén 18 béng md!
phudng phap bi mat 7

Vao i ki XVII, nguiri ta cho ding nhd todn hoc Phip Fermat
(1601 -1665) of mbt " nghidm” bi min 3 dm ra cle o8 aguyln b,

Omg o6 thé ghn nha ndi ngay wic khilc nhitng gidn dip nheing khing ai biél
Fermat a6 Tim nher thé nilo, vi ong qua 35 mi khong 661 K bi mat niy.

Mét nghin i 36 i€ (décimale) cla T

Chinh xic hdn [& 1 241 100 000 000, 46 B ki lye madi vé 58 50 1
cia pi di dukdc bifl tir nay. nhd cong rinh cia Yasumasa Kanada vil
chc chng sy & Bal hoo Tokyo®, Trong Kinh Thinh &6 ghi = 3, nhung
khong gidi thich. Nguisi Ai Cip, nhé phucng phip v hinh hoc i cho

(") Theo Le Recthache, Mdng 2, 2003
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s 7t = 3,16 (khodng). Archimedes cda Hi lnp bling cich dit duiing
trn gilfa hai ho da gidc ddu, & di d&n o 58 nfi tfng : 7 =227
{=3,1428). Phutong thife ndy cho m tém ning of thé inh bao nhidu
wh 1 oha b 1 cilng dude, Sau 46
mii dén ddu hé ki XX cic nhi
bic hoc d8u Hm viée v ad n
néu trém,

Tuy nhién tir thé Ki XV vidi
cing trinh cia Lambert, ngui
bt ring cdc s0 & ® khing 1ip lai
theo ch ki (x th min sd v 6 Sy
phin b cdc o8 W cla ® cuc ki
phitc tap vii viin cbn 1 mt théch
& chi nhil‘ng i e e dinh [ ]
timh podin hoc cda n




f PO THOI GIAN

Al da tinh thdl glan theo ngay va dém ?

Con nguiti & do thisi gian theo cic cich khéc nhaw. Nguéh xi tinh
theeo gy (0 khi Mat Trit moc &8n khi Mat Tooi 1ing. Nhung khdng phéi
it ol déw dimg “nghy” Bim don vi, Nhitng nguii Comsanche d Bai binh
nguyini ! tinh theo "Mt Trin®, nguit & dho Greenland! tinh theo "dém”,

J dau hoa dude ding lam déng hé ?

Ngutiti & Ddng Phi (East Africa) irdng mdt lodi hoa € lim d6ng
k. Ciinh hoa bit diu nd khi Mgt Trivi 18n, ding trum, nhitng cinh hoa
ndf bung m. Sau dd, nd khép din v khép hdn vio hic holng hin.
Nhin hoa nd nhaf the nivo, nguii ta cb the bidt dugc thiv gian.

Lia dudc dung dé do thdi gian nhu thé ndo ?

Khodng 3000 ndm nde CN, nguiti Trung Quic di sing ché
“ding hd 1&a”. BS We.cdy gdy phi mat cia v nhya dwitng, due chin
d i chinh xde, O tirg dogn cla cly
gy o bude mit sgi ddy treo mdt qud A

ciu phin bén trén mit cii chigng. Cly
gly dugc A6t khi Mit Trivi moe, i ‘ l | |
chdy dii theo giy, lhm dd s diy, qua

. cdu roi xwdng dinh vio chigng, béio
‘ hidu mbi gidy &3 qua. 9

Ddang nd Kk

I (1} Mguli Comanche | ngutl da 90 Bac MW Taxas v Dklahoma
Dai imh ngupsn @ Greal Plains, & Canada vl M, 102 Rocky Mountaing difin
It Pamp M s saEs gDy
(¥ Greonland | dda & nhat hd gdi, giln Bag Cue, thugo Ban Mach




Al fim ra d& dai cua mot ndm ?

Hign 3000 nilm trde, cdc nhi tu cia thinh Babylon 43 rit gidi v
thién vin, ho luu gilf nhig ghi chép rit chinh xic vé cdc mia dd
quai. Ho tinh thai gian 3¢ Trdi Bt di gidp mdt vong sung guanh Mai
Trdfi v i tim ra thoi gian 84 [ 365 ngiy 6 gy |5 phit vi 4 gidy.
By I mit sy chinh xdc rit ddng kinh ngac © tinh todn hign ddai chi
dai hoin 26 phit vi 35 gidy

Tai sao ném nhudn (leap year) la can thiél ?

Neuii La Ma 31 nén ting cha ho dua theo mdn tring cia thing
Lich La M bt dfiu 1a 360 ngiy, sau lpi gidm chi con 355 ngdy. Ddn
& n rd rhing lich ndy khdng phil hap vdi s vin xoay cis cic mia nén
Julius Caesar 43 ra 1énh dimg lich mdi 365,25 ngay. Moi 4 nim phai
thém mddt nghy 38 dimg hét bin lin 1/4 nghy. Tir 46, b ndm nhudn.
Trudc khi lich mdi cia Caesar bl diu, of mit ndm dic Wgt da aé
difu chinh cde vide cho ding din. Nim 46 rudec CN cd 445 nghy v
chdng la g ki nguii 13 48 goi d6 13 "adm rdi logn”,

Vu phdn déi bj mat cdp 11 ngay la khi nao 7

Lich Julian lh djt theo én Julios Caesar dugc ding cho d&n nam
1500, Mhumg khi 6, ljch niy cdng bit ciip, moi ngudi by vt logn, 12

Cank Fa lman khi iy el rda 17ER

el El&l gumn &il O Babylon



Phuc sinh kai roi vio mia bt thay vi min xudin, Gido hoing Grepgory
X101 re Jenh cin od Gich mdi bt @l or ndm 1582, Nhung neidc Anh
vin ding lich cfi 8&n niim 1752 con made Nga dén nim 1918 mdi

disng ljch Gregory vi Trung Quic ding 1 ndm 1949,

Mat déng hé theo Mat Trdi dude dung t khi ndo ?

Mt ddng hd theo Mit Trivi dudc diing nhif 13 “dbng i bing" 44
o trén 3000 nim & Babylon, Mt thanh cim thing ding tao bong 15§
khi nhitng tia mat triti thay &8 vi irf trong ngdy (nhd ding didu ndy 1
& Trii Pt chuvén dong, khing phii Mit Trdti). Xung quanh thanh
cdm 1 mét ding hd duge ddnh diu theo gi,

Péng hé nudc hoat déng nhu thé née ?

Ny Hi Lap va Ai Clp xua d3 ch€ ra ddng b nude. Naubi Hi
Lap goi ddng hit d6 1a “clepsydra” od nghla [ “ké trdm msde”. Cé
nhidu kifu ddng hé nudc nhang 1t ci du hoat ding theo cling mii
nguyén e - nude chdy chim ra ki mit thiing chida, Khi mayfc nudc
xuding thip kéo theo tim phao tén mat Nauii ta gin mir céi kim
trén phao, kim ndy s& chi gid 33 uii qua trén mde mit chin 3.

Chiéc déng hé dau fién cé may chay duge sang
ché 1 khi nda ?

Cic nhi tw thisi Trung of cln biéh thii gian 8¢ cdu nguyén irong
nghy. Ho mudn of mbt cii ddng hd cb thé rung chudng vio nhitng
Khedng thivi gian bling nhau v méy nude 33 gidp thue hién duge didu
iy vio nim 1300, Nhitng trong legng duge lim roi xudng tao m luc
A€ rung chubng vA cdi hdi (mdt b phiin trong ddng hi) didu hod vige
rofi by, Cdi hidi 1am cho ddng hd od Gm thanh tic-the quen thudc.



Nhing dong hd dau fién co cac kim ?

Mhing dng b o én chi 38 05 gl vi¥i cii chubng, Ching kibng
ducte chinh xdc, mdi ngiy of the by léch khodng |5 phit. Nhotng ngutt
ta khing quan tim vé phit, he chi clin bidt miy gt thoi. EXing hi 45
o] phitm bl e wa D la du chinh xac rid, vi this did .El:'i.u'r: Py BT (1]
hay xe oyt $€ phii di cho kip g, Cho mdi $&n nim 1600, $ong b of

kim phit vi mit chan thiinh 12 gef mdh e thivnh phiy bén

&lua lac da cai téen viec do thdi gian nhu the nao 7

Qad Me don gidn chi 1§ mdi trong Ivgog dode treo Ko v du dua
b dio trém midl vone cung e de |,||_|._'. Wi du dua, Ivie ma sidt dian diln
& lam gidm khodng cach du dua cia nd. Mhong ihit gian dnh cho
mbi du diutn viin khing 460, Nam 1583, Galileo dd quan sdt chifc dén
du dirn trone nhd tho & Pisa v Sne 48 nbhdn ' $ew oy, Nhii khoa
hoe Hi Lan Christisan Huygens ditng qui 1de 08 didu hod ddng b
bdng cich kiém tra chuyén ddng cua cdi hai (escapement ). Eing o
qud lae cua g ndm 1656 chinh xic han cde disag hi (rude 86, i

sai léch min dén hai phitngiy

Mt gua e coulng w0 Tral Bt guay



@ud lac da ching minh Trdi DSt quay nhu thé nao 7

Mim 1851, nhd khoa hoe Phip Foucault di tnfng bily trudc clag
chiing midt qua Uic ril 1dn tai Paris. Trén sin nhi phin dui qud lic din
o | b, BE qui ¢ du dufs theo haifng Bic-Nam. Sau mdd thih gran
nguct 1 chil ¥ thily chuyen ding du dva ob v thay b, Kch theo chieu
kim ddag bd, Toy nhign, khi nhin vio s B kbidng phai quo 16c &

chuyin ddng. mé chinh Tri D61 quay sang quanh oge o nith,

Mhiing thuy thu ngdy xuo da dinh huoing di n the noo v

Megdy afa, mit s thay thu 5 mao hifm ru khdi, xa At li€n vi

ng it Hi Lap A& ché tpo min thiél by giong nha mdt ddng hd theo M

]|



|

Triri, ding &€ do 45 cao cda Mt Trii v cdc sao, 46 1 mdy ding cao
{astrolabe). Dung cu nay ditng d& nhin bigt kinh 49 (vj i Bong-
Thiy), vI &6 (Blc-Nam) va giéf rrong ngdy. Mii 8n thé ki XIV, mdy
ddng cao mdi dwoe ding & cic made Bic Au,

Tal soo cac thuy thd can nhiing dong ho chinh xac
hon dé tham hiém dai dudng ménh méng?

Tim kinh &8 (v) tri EMong-Tay ) khd hon fim vidd. Ban cin biét thii
gian chinh xde khi Mt Trii & wién dinh dfiu & nhifng vi tri khic nhaw.
Tir ndm 1610 Galileo 83 gai ra mdt gidi phip thic hién mét chi€c
dbng hi chinh xdc O xem gid trén bidn,

Viéc fim kiém phuong phdp di bién an toan hon da
dua dén viéc sang ché déng hd nhu thé ndo 7

Bing b o qud Hic khiing thé cho giis chinh xdc trén mi con thu
bi sbng lam ke he Bdng b cin phdi dugc kogi bo dnh hudng cia
trong hiding vii qud e Gidi phip 1d diing mdt cdi b xo, bung m tr
tir 4 didu hod cing vide cla ddng hd. Chinh phi Anh hita Wing mit
gidi thuding cho “thi k& (chronometer) dio tén, tic 13 ddng b di
bidn. John Harrison A3 dudc gidi thidng ndy ndm 1761, Bdng hi chi
1éch 54 giliy trong cude hiinh trinh dii 156 ngiy. Béng b 16 xo chn
mdt tiém 1gfi khdc - nd of kich thudc nhd nén of thé b i vd ddng hd
b i cd v 36,

Gday chil thap (cross staff) ding dé lam gi ?

B¢ tim vi 80 (vi trf Nam-Bdc), cic thud thi v Trung C8 diimg
chifc gy chif thip don gidn. Ngudi thuy thi ngim thing hing ddy
gy viti chdp trivi vil philn gly trén wai M3t Trod hay mit ngdi sao of
dinh. Cibc 120 ra cho anh to bift 38 cao cha Mt Toli vi ohi &, anh

2



ti ¢ thé sy ra con tie dang & xa bao nhidu vé phia Nam hay phia
Bic nmhm[ﬁmhhu, Mt Trdti ding tnfa & ngay trén $du, o
mdit goe 907, Nilm 1595, chigc
gy san limg (backstaff) dugc
sing ché, do Th mdt cdi tidn, vi
nguilli thuy thil oo thé sif dung
khi Mar Trii 0 sau hing nén
khing by chii,

Gy chi thap




THOI GIAN VA KHOANG CACH
Nha dia li nao 44 tin Trai D&t 1a trung 1am cua
VG Tru 7

Prolemy sdng & Al Cip thé ki thi hai tnedc CN, 14 ohi thign viin
vii din |i hiing dilv cio i dai dng. Ong cho ring Trii Bit 14 trung
tim cha Vi Tru, cbn Mis
Trdi, Mat Tring vd cde
himh tinh guoay trén guf
dao xung quanh nd. Khing
o i i aghidm e thich
thifc h.|l|!'|'|.;|:|; ]. I'|I?|'!|1*'L cilE
Piolemy cho d€n  khi
Copemicus  ching minh
nhifng ¥ widng 46 1i sai lim
viio nim 1543,

Duan difm cla Plolemy vl Tril D&Y

Cac ban déd clo Plolemy da lam céc nha tham
hiém vé& sau nhém nhu thé nao ?

Prolemy di ¢d fim xem Trii Dilt ring nhe the ndo biing cich tinh
kich thude cia mdi db. Tuy vily, dng di rit nhim lin khi toyén bd
Tridi Bt erdvn 1R000 ddm (duding dai theo xich dgo). Thit m dudng
trin theo xich dgo B 25000 dim = 40000 km. Trén bin dd cda dng.
Piolemy lim chiu A gin chio Au hon so wdi thee . Khi iy khdng
¢d bin 38 nio 181 bon, nhiéu the ki sau, Christopher Columbus 44 di
tiu W Tiy Ban Nha ndm 1492 fim duftng mdi v& phia Ty d€ d€n
chdiu A. Columbus hi vong mét hinh trinh ngdn vi chic chdn ltc 46
fng khing hé nghi ring lai khim phd ra chiu ML




Al da chio thé gidi thanh 3460 ?

Mhii thigm viin [dn cia Hi
Lap Mippirchus {khodng E
[65-127 tr. CM.) 1§ ngui¥i ddu
tién chia Teii Pt thinh 360
phin md cde nhi dia li hién
doi poi I 4. Cic 85 ndy do
kinh & ~ khosing cich Bong
wh Tiy cia kinh tuy&n (07),

Bin wi cuon ngudi dudng Bhai
wil con iy cim Columbus

Al 16 nguéi ddu tién lam ban dé nhin 6 vé hién dai 7

Ciing chinh Prolemy 35 nhin dinh nhim En »& Vi Tru, lat khé
ding ddn khi ndi vé Trdi BE! Ong v& hin dd 1t gidti o hudng
Bic d phia trén dinh, hudng BAng & bén phai (ddng nh ngdy nav).
Ong chi ra vi dd vil kinh 48 vi ding thidde chia 49 khdc nhau (nhy
dé chi rd nhitng ving dbng dic vdi nhidu chi €l hon). Theo gudng
Hipparchus, dng chia dja ciu thinh 36 vi Gng chia 4§ thinh phit
v gl

Tal soo ban d& phéng khang bao gid thét chinh xac 7

Bdn db trong ml cudn sich 14 phing, Nhung Trdi Bt cd hinh
iron vt nhilng chi 6€1 clin né khiing thé vé chinh xdc trén mdt mit
phing. Hay thit pot mdt qui cam, ban s& thiy khong thd nbo trii

thilng v cam 33 got 160 bin mi khing 1dm giy né.
ory i



Chidiu hinh &

Chifu Mercaior

Chidu iy

Ciio piich chiffy vl bin 4

Mdbi bin b duge vé theo mit cich dm cho mit w6 y&u 1 (nhu
dién vich) chinh xic, nhmg nhifng y&u 16 khic (nhy hinh thé) kém
chinh xdc. Pidu niy duige goi 1 mit phép chidu (projection).

Tgi soo U khi c6 dudng tau Wia lai gay khé khan
trong viéc gid gid 7

Viée i tho Wra bdt Ao & nhitng ndm 1830, L4n adu 1ién con
nguidti ed the di chuy&n nhanh hon ngua chay, Nhng vé ra bing gi
gifc cho dudng thu lia rd thiinh khd kKhin, bdi vi cic ving khic
nhau of gl khac nhaw. 3 e Anh, durng sdr Bai Tay (Great
Western Railway) ding “thit] by duing &31° néng, vii m:mg b 4
cile tinh doc theo duiing Bu 300 khi o6 i hai bogi @iy © "gid duing
™ vt gidt dia Flhl.l'l.!l'IF

Gld quic t& GMT (Greenwich Mean Time) bat dau
dudc sif dung I khi nao 7

Mim [880, gid duifng st O Anh ond thilnh gild Greenwich. Bl
quan sit Greenwich Holing gin & gin Luin Do khi Ty rd thinh no




o thilm quyén canh gitr cia ThE Gidi vi 0€n niim 1884 due chip
thudn gidd GMT 12 gidt chudn trén odn The Gidi.

Kinh tuyé&n Greenwich 1a gi 7

Néu bgn thim Greenwich, Anh, ban c6 thé dimg mit chin trén
ben cin Eing vi chin kia trén bin ciu Thy. Kinh my&n Greenwich
By con goi li kinh twy&n gl (0V kinh d8) dugc thira nhin nim 1584,
Mk Phap mudn dubing 07 di qua Paris, nhung Greenwich o6 wu thé
bt vi v | ES0 nd 08 o6 mdt kinh vidn vong diic bift ding cho quan
wit hdng hii. Nhd thién vin Hodeg gia Anh, George Biddell Airy goi
¥ riing kinh vién vong cin dude phuc vy abu mt kinh wyén. Tie
| 884, it cil cdc biin 8 déu Iy 0 kinh 46 chay qua Oreenwich,

Tai sao du khach di may bay phdi diéu chinh gid 7

Thé gidi dunfc chia ra 24 madi gidd. Gidd & viing nay khdc vdi gid
& viing ké bén, Phia Bng cia Greenwich tgi Anh (3 ddy 13 gio
GMT) thivi gian tré hon. Phia Thy eda Greenwich thiti gian sdtm hong
trita of Greenwich i 07 gilf sdng (sdm hon 5 gid) 0 New York, ld 3
gidt chidu (mudn hon 3 gidr) & Matxcove. Nude Mi trii dai trén 5
miii gid : Bai Tiy Duong, Mién Béng, Midn Trung tim, Mién Nii
vil Thiii Binh Ducng, Hinh khich di mdy bay sang phia Thy phdi hui
déng b 1ai khi mdy bay ha cinh. Bay sang phia Bong phdi thém
gilf cho ding hd.




B
PO QUA KHU

Khai niém nide Cong nguyén (in.C.N.) va sau Céng
nguyén (sau C.N.) dugc dung i khi nao ?

Ca nhidu bé thifng khic nhau 4& ghi thivi gian. Ngein HAi gido bi
@it Heh 1 cude di divi cda Muhammad khdi Mecca vilo nfim 622 sau
C.N. Lich Co dific hidn durse divng rhng rii wén The Gidi bit diu i
ki Chiia Jesus ra 3o, thiti gian trde do ding ciic con chif B.C. (viét
tit oia Before Chnst), Wie b tnide Cng nguyén. Thiti gian sau 46
ding cic con chir A_D. ( tiéng La tinh 13 Anno Domini hay B “trong
ndim cha Chia™). Ghi ngiy of ding AD. i do mdt o<1 v 14 nhi
todn hoe eb 1én B Dionysivs Exiguus € xulil vilo nim 525. Mii vé
sau vilo nhifng ndm 1600, chir B.C. {tr C.N_j mdi duidc diing,

Ai la ngudi ddu tién néu lén Thai dgi B4 P4, Thdi dai
b6 Déng va Thal dai bb Sat 7

Vige quan tim 0&n "t dén <0 thijt sy b diu viio nhilng ndm
1700 vi 1R00. Con nguilti bt ddu khdm phd nhitng & tich dio tim
whifng vii khi xsfa, dung oy nifu, vii tién ddng. By 13 khoi ddu cda md
nginh khoa hoc hiéa dai goi B khio of hoc.

MNgulri phy iriich bio Wing ngedn Ban Mych Christisn Thomsen
e giao nhigm vy phitn bogi hiing ddng vt di tm dwgc, goi li of
vt Ong chia ching ra thanh cdc nhém a6 34, 30 dbng vi a8 sdr. Ong
whdin thily A dd c6 thé xifa hatn ahifng 36 khdc. Nim 1836, Thomsen
vif't m{it culin sdch vé cing trinh cda dng. Trong 46, Sng poi ¥ of “Ba
thivi dai” cla thai tén sif — Thii dgi DS Dd, Thivi dai B4 Pdng v
Theti dai B St

Nhilng nhé khdo cé hoc hién dgi do thai gion nhu
thé& ndo 7

Ngily nay cdc nhi khdo of hoc 43 phiin qud khit thinh timg 1dp,
titng 1dp. Cic of vt duge xic dinh nién dai nhd vio phdong phip

T = CHQHTVH-8




cdebon bife xa (do &4 logng cécbon 14 b xa 32 lai trong than cii,
|__'-::| hofc xudng déng vith Vide nghidn cdu =5 ving trong tdin ey
cling giip bch cho b, d§c bidt I ¥ dung g0 cida J.':l.-'l-l:l_l.' ihiing nhd
{bristlcone pine) & California, By B gidag ey sdng liu nhit nén
Trili BML, b fwdi dén 4600 nim Nién dai clha vong ciy gidp diéy

chinh alifng nhidm Ba rong nién dai cichon bde xa'l,

Nhing kho tang to 16n nhdt ndo da dugc cdc nha
khéo cd fim ra ?

Vibo ndm 1870, ¢d (b gidi phin khich khi Heinrch 1im thiy
nhicu bdu vt cd @id try eromgg Kl Khidm phit phe tich coa thanh ._'i_::
Troy. Mam |809, Arbor Evans khdm pha men vin minh Minoon
cua phe thinh Knossos tréEn
dio Crete. Nam 1922, B
il Camorvon v Howard
Carter 48 vio 3&n ngdi md
con nguyén ven cda vua
Tutankhamen cia Al Clp,
Mim 1979, cic nhii khio of
Trung Cube 48 tm ra ngdi
md cia Tn Thuy Hodng {4
vi I 221 3én 2106 i .M
Trong nghi mé of o mdt dgo
guiin, gom 000 chi€n binh
hiing pim nung, kich cd nhe Cac chilin binh tang dit nung cua

5 F Am ThiY Hodng
nguirs thit. ke o

{1} - Lokl khing long @& biln mdt cdch noy 65 Eridiy ndim
Mhling ke hy i Gizeh (Al Clo) duge sy dung cach nay 4500 ndm

i - ¥y . 7k
|thimsn Sohamoa o Mwemmir, £-2000)
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KHONG GIAN VA THOI GIAN

Viéc fim kiém chdt bi méat goi 14 ether cé cho biét
diéu gi mdi vé anh sang khéng 7

Trong nhitng ném 1800, ¢ic nhi khoa hoc of hdi of phdi cic tia
sdng duge truyén & trong khong gian 13 nhi mit chilt bi mdt goi 1
“ether” - gidng nha im thanh iruyén qua kiving kbi. Viio nfme 1881
hai nhid khoa hoc MT Albreet Michleson v Edward Morley 40 diing
mid kinh vién vong va cdc guving AF thirc hign midt thi nghiém & fim
ki€m cther. Ho madn bif o phdi nhitg fia sing bj ether Jam chim
lyi khi Trdi B chuyén $ing rong khing gian hay khing vi thi
nghi¢m 86 cho bit khing cd ether. No chi cho biét mit didu khang
e gl mdli ; e 80 cda dnh sing ludin lubn khing dii,

Al dé lam thay ddi cach hiéu vé thai gian ?

Albert Einstein (1879-1955) I nhi or wedng khou hoc vi dai nhi
ctin thiti hén doi. Einstein 1i lodn ring 051 v0i mdt vit chuyin dong
il nhanh, thifi gian 5& khdc vl thiti gian so vai vit ditng vén, Trudc
di, ngafiti ta theo Newton (ngutth il nghl thiti gian khdng bao gidf thay
adi) hode nhitng nhd nf tetdng khde nhy Immaneel Kant vio nhifng
milm sau eda 1700 (ngu tin ding thii gian khiing thit cé, i rong
tri cida chilng ta): Einstein gidi thich nhitng k&t qud 46 qua thi nghiém
Michelson - Morley (rem cdu hdid frén) : khiing phdi t6c 6 cika dnh
séng thay ddi, ma chinh 1i thifi gian,

Chuyén déng tudng déi Ia gi 7

Hiy niing tiging hai con tie khing gian dang t€n gdn lai v
nhay. M chifc bay vdi iffc 48 12500 ddm/gitn. Toc 40 gin lai wii nhau

e




fifng &bi cda chdng Idn gip hai lan ; 25000 dim/gtd, NEo mit nhd
khoa hoc o teén Trdi Bd1 v midt nhd khoa hoc khde & o@n con ik
tc b ching do viin tde e finh sing tif MAt Trit dén, bo s& o cling
mil con =6 Ehoang
|86 - damfaslly. Wi
du ndy ldm sdng
hui di€m chinh g
thuyél ot Emsbein ve
idng 361: thid nhit
mwi chuyén A0mg 1a
Ldng o » thilf b, 10

A0 cua dnh sdng lebn

lndin khding i

Eimstemn cong bd thoydt nadng 360 dac bidt cia dng nim 1505
Ong tin ring chidu dii, khéi gng vi thivi gian T ed ddu by chiyén

dfng chi phii ; vi dng nghi ing khing of vit gi ¢d thi€ truyén di

i A0 &nh sdng, khii lugng s& t@ng vO cling kn, chila dii nd thiinh

uf khiing vii thiti gian 98 cham din gdn nher ditng hin

MGt vt di chuyn chng nhanh, thivi gian mdi qua 481 vai vt £y
chng chim. N&u nhitng nhi phi hiinh khing gian wing i ob thé a&n
cde vi sao xa widl v e 3 cuc [On, nhitng dicu ki la 52 xdy r. Néu

ho di trong meii ndm, 8&n ngiy vé, ho of the thily rén Trdi P&t 48

LH]



i qus 40 ndm. MOt phi hinh gia 25 wdi khi chin ty mm big vdi
dita con gii 3 wdi cla minh, ngay v, dng 38 mdi vi o 1hé thly con
i clia minh lic iy B 43 i |

Chiéc déng hé ding nhél ndo da duge ché tao 7

Nhirng ddng hi npuyén tf of gidd diing nhit. Ching dudc ché o
dira trén 49 rung eda mdt o8 nguyén uf hodc phin or. Phin 1on ddag
bl nguyén of divng 38 rung clia nguyen uf xesi (cosium) 88 dido bod
céic tinh thé quarez, Mt 58 ddng bd khoa hoe chinh xde 880 mdt gily
trong mdt tridu alm,

LIRS



THIEN VAN HOC

Nhat thiic da chiing minh mét thuyét khac nifa cla
Einstein nhu thé nao 7

Nam 1916, Einstein khio sdt hidu dng cba gin wc vd trong hic
wrong thuyEl tiong d8i Wog quit cia dng. Ong tin ring dnh sing
khiing chi bj bé cong khi di qua mdt mbi nsing khdic. md o6 con bi
lifc hilp dfin bé cong nita. Nim 1919 xly ra hién nigng nhit thye, cde
nhi quan sdt nhin thiy nhitng ¥i sao & gln ria M3t Trdi hinh nh thay
d8i vi tri. Anh sang phdt ra tif edic sao 43 bf e hip din cia M Troi
bé cong vi Einsein 43 ding.

Tai sao cée nhé thidn van théi trung c8 khéng fin & mat
minh khi ho nhin thay nhiing diém den trén Mat Trdi ?

Mhitng diém trén Mit T twing nha nhifng mdnh 150 hie, xui
hién i bidn mat rén bé mit cda Mat T, Mit oo thé ahin thiy
g vit cde nhi thién vin Trung Quée dit nghién o ching 1 ahing
ndm 30 trde C.N. Cée nhil thign viin chdu Au khong b cic difm
den dé 14 gi. Bai vl ho tin Mt Trdri 13 mit "khdi ciu hodn hio™ nén
ho khing thé chip ohin o6 cdi g1 06 “khing hodn hio trén bE mi

Cac didm den jedn WAt Tl Saige ghs 134
wong (g1l gl whaC Nl onugng W ol
ohuysn A8 mn

103




clia nd”, [BUNG BAD GIG NHIN TRUC TIEP MAT TROI Vi
MAT TRAN, CONG KHONG NHIN MAT TROI QUA THAU
KINH. Anh sing Mt Trdti cie manh, ¢6 thé lim héng mét cia ban].

Tai soo nhing y tudng cla Copernicus 44 tgo nén
mot cudc ranh luan dd doi ?

Nam 1543 nhi thién viln hpc ngudti Ba Lan Nicolaus Copernicus
i xuft bdn mit culin sich 1 dio Mo suy nghi cia nhidu ngoit v
Vi Try. Copernicus tuvén bl ding thuyét cha Prolemy cho Tridi B
4 trung tim cia Vil Try co thé khing déng. Nhifng nhit khoa hoe Hi
Lap ciing cho ring Trdi D&l chuyén déng quanh Mjt Tedi
Copemicus $bng § vili ho. Copemicus i v& b Mat Trisi rong cudn
sdch cua dmg, wh Mt Trdi & trung tim vl mim Kab tnh d8 bid
quay quanh nd, Bén xa hon & vhog ngodi B clde vi sao, Nhidu NEUiTi
hodng logn vi nhifng ¥ uidng moi ndy, ¥ ching co wé lim cho Trdi
Bt vl kol ngui kém quan trong how trong Vi Tru.

Al & tgo ra niém fin mal khi phat hién duge mét
ngdisaola ?

Vilo niim 1572, nhi thién vin ngui Ban Mach Tycho Brahe
(Tech Brahe) dd phat hién mdl ngdi sao md trude di Ong chua bao
gitt nhin thiy. Ong quan sit né trong 18 thing v thily b né nhilp
nhiy vi 38 miu. Cho ring 6 1d mdt sao mdi,
Tycho goi nd B mit "o tmh” (eova ). Nhung miém
tin phd bifn gifa cic nhi khoa hoc thai bdy gior
cdc sao off dinh & vj 1ri clla chiing va A3 [ nhy viy
tlr kbi Thé Gidi duggc sing tao ra. Sy khdm phd
“thn tinh® cia Tycho Him cho nguii ta nhdn r ding
théit ra thi Vi Try thay 38 khing ngirng,
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Siéu tan tinh (supernoval 1a gi ?

Thn tinh ciia Tycho thit m khéng phéi i sso madi, nhung A6 1 mt
sao gill. bing vhién lod sing rdi wd thinh sing hon, Nhifog sao &y
bily it goi b s vin tinh, trong Ngfn Ha cda ching ti cho 380 ndm
F987 mdhi ghi nhdn ditge 4 w0 o blu i phia nam. Ba sao kia I viio
nhitmg ndm 1054, 1572 vi 1604,

Al I ngudi dbu fién ding kinh vidn vong dé nghidn
ciu bbu tral 7

Mhit khoa boc ngudi ¥ Galileo d3 ché wo ra mdr chifc kinh vidn
vong vio nim 1610, Vai kinh viée vong 46 Galileo d khim phi Vi
Try vo ciing bao la, vifft xa irf nifng tigng cla con agsi thi biy
gift. Ong o6 thé nhin thily “s& lugng sao nhidy hon gip muin lin",
Omng khdm phd bén mit tring cita sao Mac!!). Buia kinh vifn vong ve
Mat Trang. dng thiy bé md1 cha no gb ghé, vii cd nhilng miéng hi.

Al d& cho rdng Mat Trdng c6 ngudl & ?

Johannes Kepler (1571-1630) 1& nhi khoa boc dlu tign chifng
minh ede hiah tinh chuy€n ddng quanh Mt Tri khing phdi theo
dubing trbn mé theo duing bilu duc, theo nhifg qui dao hink elip.
Khi nghe tin nhifng khim phd cia Galileo, dng tayén b ring nhifng
maéng hé¥ teén Mt Tring 14 ahing thanh phd of bi think viy quanh
hinh trivn, do ohifag con ngudi mén Mt Tring xiy dung, Kepler cho
ring ngudi trén M3t Tring 13 nhifng nguti khing 16, In hen ngii
tréém Trda BY81 19 Kin !

1) Mady noy Mosd B oo nlke du
fihes Soirnah 4 Wiy 10=F000
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Ai da chup nhiing hinh ddau fién cua Mal Trang 7

Jahn Draper (M7 41 chup dude ahitng hinh thign vin diu tén cia
Mat Tring vio nim 1840, Chng vidc niy dudc thys hién khdng 1iu
sau phat minh wé chup dnh. Ngiy
nay cdc nbhl thign vin ding may
tinh v miy chyp dnh truvén hinh
d€ cuan 381 cic sao & xa. Mt
gifdng inh dudc md r frong it g
o thit tha dugde &nh sing it véu
i midt nghi sao & rii xa, cb thé
itwesc mhin thily qua kinh vién vong
quang hoc |dn nhit

Mam-anh sang (lighl-year) vo parsec o gi v

Ebing ginn qué réng nén nhifng ddn vi do kiding hing thifing
nhat dim vi km dipe ditng rél it Ciiic nhi khoa hoc do Vi Try biing
it b ddng vl parsec. M3t nim-&nh sing 13 khodng cich inh sing
di trong mid nim bing S460E00 i km (9460 0 km), Mt parscc
vao kiwsing 3,26 nfim-inh sing = 3083% 0 km

NI SCREE F1L] JCI0T WTCRE Bl O

Sac Prosima Centaurn I _-.:'.Jm ching m
nhilt, & khodng cdch 4.2 nim-dnh sing. K&
dén 1d sio Alphs Centaun (4,3 nim-dnh
singh vii- si0 Bamand (6 ndim-dnh sdngh
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Cdc nha thién vén nhin vao quéa khi nhy thé nao khi
nghién cuu cac sao ?

Nhifng sao gin nhit ciing phadi mit mot 58 nam & v qua
khodng cdch khing gian khing 16 mdi truyén dinfe dnh sing dén
chiing ta. Sao gdn nhit ciing phii mit trén bin ndm-dinh sing, do
d¢ dnh sdng phii mit bin ndm mdi 3€n ching . Bi¢u niy o
nghia li ching ta nhin thiy ngdi sao cich nay di bin nitm. Cd¢ sao
khic cich xa hing trigu nim-dah sdng. Do &6, khi cdc nhi thién
viin nghién ciu dnh sing uf nhifng sao niy e [ bo dang nhin thdy
ching céich nay hiing néu nim.

Tiéu hanh tinh (asteriod) la gi ?

Tid'u hitnh tinh 14 nhifng hénh tinh ohd quay wén qui dao quanh
Mat Trivi, gifa qui dz2o sao Hod v3 qufl dao sao Mc. Ticu hinh tink
[ddn nhdt B Ceres (dudng kinh 773 km) do nhd thién vin g Y
Piuwri tim m ndm 1301, Nhing ti€u hiinh tinh khde nhd hon.

Ching ta cé thé phéng nhiing con tau khéng glan
dén cac sao dude khéng 7

Ciic sa0 0 rift xu, do dd, nguifi ta chuf nghi dén vide di 1 ching,
it nhit li trong oiong lai gdn. Con tiu khing gian diu nhanh nhil,
cling phii m&t wrén 150 000 nim mdi dén duge ngdi sao gin nhdl,

Mat Trdi sé nong hdn hay ngudi hdn khi nd gia ?

Nhiét 38 b mat Mat Trivi khodng 101129E Mt Trii i mdr ngdt
san “trung binh™ v¢ mat kich o va d0 sing. Hang nghin trigu nim ké
tir by gitr, Mat Trdi s@ trong phinh ra vi tnd thinh mét “khéi d6
khéng 14", od thé biing 100 in kich thudc hién toi. Sau d6, M T
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a6 kiwiing W 82 co nit lyh v i thinh edt nhd, mot nghi sao rit dim
dic goi 1 "chd lan ring” (white dwarf). Khi hogt ddng eia nd ki
thiic, nd 5& lanh ddn vii khong con thily dugc g nite.

Vi Try bao nhiéu tudi ?

Vi Tru of ir nhil B 15 o ndm mdi vi cd thé chn gid hon nifa
ihé Mt Tei : 10,5 6 ndm, Trdi Bt : 4,6 0 nim, ). Cic nhd kboa hoc
fim m i bling cdch do wic 40 ngudi cla cde o i ki Vil Tro b
diu. Gin diy mit 58 nhi khoa hoc cho ring cic sao of thé ngudi
chiim hetn ching ta nghl. do 46, o6 B Vi Tru gid hon nhidu so vdi
nhitng tinh todn ke diy.

Vi Try khdi dbu nhu thé nao ?

Whidu nhil kKhoa hoc nghi ring Vi Tre dwgc hinh thinh san mdr vy
nd 10 goi 1 “big hang™, vy nd phin tin vit chill bay @i vi Vi Try
HEp e giitn nd 1ir 36, Song vo twyén & thy duic bic xg hinh nhr
khiing phai tit mdt ngudn duy nhal, mi trdi m khilp khing gian. Hy
tin ring bifc 13 niy co thé i kél qui cias “Big Bang".

Cal gl xa nhét trong khéng glan ma mat thudng cé
thé nhin thdy dugc ?

Thién Hi Andromeda cf thé dude nhin thiy nho mdt ddm mdy
md trong khdng gian. D6 1 mdr Thién Hi xodn 6¢ nhe Nglin Hi ola
chiing ta, do hing trigu iri€u ngdi sao @o thiinh, Andromeds & cach
xa 2.2 iriéu ndm-dnh sdng, ciing 1 viit xa nhit o6 th nhin thiy bing
midlt tefin 0 Trdi DL
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Ching ta & vao vi fri ndo frong thién ha cua ching ta 7

Mpln Hia do nhifi triE nghi sno tao thinh, Thién hi tridi ngang
gua bifu trivi dém nhe médt dii miy mio sfa. Trong qud khit nguiri
cho rhing &6 1§ dudng 18n i NEu ban iidng (wigng Thién HA B md
hdnh xe & nim mdt bén wdi truc & rung thm, thi Mae Tedti 8 khodng
hai pl:il:n b 1 true ra dén viinh, Todn Thién Ha di dufgie J0H (HH)
ndm-inh sing ngang qua nd vi dang quay xoin &c trong khéng gian

Tudi eos Wi Ty & 1) 10-35 gidy sau Big-Bang
27 100 gify tp theo, khi hdii dudc tao thdnh
J) 10000 ném, vt chiil bt dlu
4] 100000 ndm, 1ac ra 5a0
&) b Al mam, Tras B duge sinh e
8110 i nBm, cd sy shang rén Trdl BBt
71 Logl ngudl X1 s
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