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perform 

hund r ed . 

mu sc l e  

particu lar actiones, number mo r e  than f i ve 

Womeo baye on ly to BO to 70 per c en t  as muc h  

as men f o r  t he i r  body mass . That is why an 

average woman can ' t  l ift as much, throw as f ar , o r  h i t  

as hard as an average man . 

Text 2 

The accuracy of scientific observations and 

ca lcu lations is a lways the mercy o f  the sc i entist ' s  

timekeep ing methods. Fo r this reason , scien t ists are 

interested in devices that give promise o f  more prec ise 

timekeeping . 

In their search f o r  precision, scientists have 

turned to atomic c l ocks that depends on var i ous 

vibrating atoms or mo lecu les to supp l y  their " t ic k ing " . 

Th i s  i s  possibl e  because each kind o f  atom o r  mo l ecu le 

has its own characteristic rate of vibration . The 

nit r ogen in ammonia , f o r  examp le , vibrates o r  " t icks" 

24 bi l lion times a second . 

One such atomic clock is so accurate that i t  

wil l  probably lose no mo re than a second than in 3 0 0 0  

year s . I t  wil l  be great o f  impo r tance in fields such as 

astr onomial observation and l ongrange n av igat ion . T he 

heart of Atomicron is a cesium atom that v ibrates 9 . 2  

bi l lion times a second when heated t o  the tempe r a ture 

x ii 
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' '. i 

o f  b o il ing water . 

An atomic c lock that operates w it h  an ammon ia 

mo l ecule may be u sed to chec k t he ac curacy of 

ored i ct i on based on Ein s t e in ' s  r e latiy i ty theor ies , 

ac c o rding to w h i c h a cloc k in mo t i on and a c l o c k  a t  

rest s hould keep t ime d ifferent ly . P l aced in an 

o rb i t ing satell i te mov ing at speed o f  1 8, 00Q mi les an 

hou r, t he clock could b r oadc ast i t s  t ime r ead ings t o  a 

ground s t a t ion, w here t hey wou ld b.e compared w i t h  t he 

read ings to a gr ound s�at ion, w here t hey wou ld b e  

compared w i t h  t he readings on a s im i l ar mod e l . 

W hat hever d i f ferences develop wou l d  be c hec ked aga i n s t  

t he d if ferences pred ic ted . 

F inal-Test 

READING COH e REHEN SION 

Text I 

Every an imal is a l iv ing rad i a t o r - heat fo rmed in 

i t s  ce l ls is g iven off t hrough i t s s k in .  W arm-b l o od ed 

ani mal ma int ain a steady · temperatu re by constan t l y 

rep l ac ing l o s t  su r f ace heat . Sma l ler an i ma l , w h i c h  

w h i c h  have more s k in f o r  eve r y  oun ce o f  b od y  w e ig h t , 

mu s t  produ ce heat faster t han b igger ones . B e cau s e  

smaller animals b u rn fuel f as ter , sc ient ies t s  say t hey 

l ive f aste r . 

xi i i  
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T h e  speed a t w hi c: h an C:\ n lJ!l!:U ___ _J_!__y!�t:i ••.... J.��::.. 

d e te r m i n ed by measur i nq _ _ibe rt§\ t e  __ §Lt __ J1.ti:i. £.tL_"� t.-.... J.d.2.1!��?.. 

Q..l:2L9.ft.!.1 •  A c h i c  k en , f o r  e >: am p  1 e ,  Lt ses CH1 E? h 1:1 l ·f c u b i c  

cen t i me t e r  o f  o x y g e n  e v e r y  hou r f o r  e a c h g ram i t  

weig hs . T he t i n y  s h rew uses f ou r  c u b i c  c en t i me ter s o f  

o x y g en e v e r y  hou r f o r  eac h g r a m  i t  we i g hs . Bec ause i t  

uses o x y g en e i g h t t i me s  a s  f a� t  a s  t he c h i c k e n . T h e  

sma l l es t  of t he wa rm- b l ooded c re a tu r e s , t h e  humm :i. n <.:;i ·--

bi r d , l i ves a hund red t i mes a s  f a st a s  a n  e l e p h an t . 

T he r e  i s  a l i m i t  �o how sma l l  a w a r m b l ood ed 

an i ma l can be . A ma mma l o r  b i rd t h a t  we i g hed on l y  two 

and a ha l f  g r ams wou l d  s t a rve to d e a t h . I t  wou l d  b u r n  

u p  i t s f ood t oo r a p i d l y  a n d  wou l d  n o t  be a b l e  to e a t 

f a s t  en oug h  to su p p l y  m o r e  f ue l . 

T e >: t 2 

A c om p u t e r  i s  a mac h i n e  d e s i gned 

m a them a t i c a l l y  and to s t o r e  a n d  se l ec t  i n f o r ma t i on t ha t  

h a s  been f a d  i n t o  i t .  I t  i s  run by me c han i c a l  e r  

e l ec t ron i c  mea n s . T hese mac h i n e  c an d o  a g re a t  d e a l o f  

com p l i c a ted w o r k  i n  a v e r y  sho r t  l i me . l i:':l l' · q c• 

c om pu t e r , f o r  e >: am p l e ,  c an add o r  s1.1 b t n ac: t 

t housand t i mes c\ secon d . I t s  p e r·c 1:m lalJ12 u ·f l:!I' n.1 1 .1. � :.· 

a bou t one i n  a bi l l i on d i g i t s . I t  h.:1 •:; b e 1 ? n  •=;> s t .i. m . i ! ccl 

·t hs t l 1 L1 11H:1n b e i n g  m a k i n g c a l  c u l  a ti on avco> r- a g e  a bc1l.1 t. nnE� 
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mistake per two hundred digits. 

The heart of an e l ec tron ic compu ter lies in jts 

vacuum tubes . or t ransistor s . I ts e le c tronic c ircuits 

work work a t housand t imes f aster t han t he nerve c e l ls 

in t he bµmaQ brain . A problem that m ight take a human 

being two years to s olve can be solve by a computer in 

one minute, but in order to work proper l y , a comput e r  

must be given instructions i t  must b e  programed . 

Computer can be designed f o r  many spe c i a l i z ed 

purpose - - they can be used to prepare pay r o l l s , gu i d e  

airp lane flights , direct tra f io, even to p lay c hess . 

Computer s  p lay an essentia l ro le in modern automat i on 

in many plants and facto ries through out the wo r ld . 
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