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EXERCISE SET 4.5 

.. \,,.l' '-
E>,.ercises and App/i at10 1 Ex c1ses 

Tht'l'.1/lone111ial ,node/~ dcxcrihe th\pup11/mio11 of the ind,rnted 
,,,,,,,,,, . ,4 . in 1111/hons. t years 11fter _()/ 0. U,e thrse nwdel, to 

5
,,/i t' £,ercises /-6. 

Info 

J1p1n 

Rusi• 

/I = 1173. 1 e 00081 

A= 3 1.5e0019
' 

A = 127.Je o .<K>61 

A I 41 .9e o.0051 

1. Whal was the populat ion o f Japa n in 2010'1 

2. What wa the popula tion of I rag in 20 I 0? 

3. Which country has the g reatc t g rowth ra te '' Uy 11 hat 
percent age is the popula ti o n o f that country incn.:as1ng each 
rear? 

4. Which countries have a d ecreasing popul c11 1on" 13~ 11 hat 
percentage is the population of 1he c counl n e:- J1.:crca ·111g 
each year? 

5. When will India ·s population be 1377 million? 

6. When will India's popula tion be 1-191 mi llion? 

Abow 1he si::.e of New Jersey, Israel has seen i1s population s011r 
10 more 1han 6 million since ii was eswblislied. The P,mphs sh01,· 
Iha, by 2050, Palesrinians in rhe Wesr Bank. Caza Strip. and t:a. 1 
Jerusalem will 011rn111nber Israelis. Exercises 7-8 tnl'Vlve rhe 
projec1ed gro1v1h of rhese two popularions. 
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Population of Israel 

2000: 
6,040,000 

Projected 
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Palc~linian Population 
in West Bank. Gaza, 
and East Jerusalem 

2000: 
3, 191,000 
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7. v .1(.S)' ca n be writte n in te rms of base<' as 

y = .)('(_)'\ . 

7. a. In 2000. t he population of l~rnel wa'> a pproximately 
6.()4 mi llion a nd b) 2050 it is projected 10 grow to 10 millio n. 
u~c 1h.: cxponc n1ia l growth model A = A0ek

1
• in which 

t 1~ the number of yea r'> aftcr :WOO. to find an expo nent ia l 
growth fu nclion that mode l, 1he data. 

h. In which yea r wi ll Israe l\ po pulation he 9 mi llio n" 

8. a. In 2000. the pop ul ation of the Pa lc~tinian-, 10 the \: c-,t 
Bank. Gaza Strip. and a'>I Jerusa le m wa~ approx1ma tdy 
3.2 million a nd by 2050 11 1s proicctcd to gro\1 to I 2 million 
Cse the exponential growth model A -= A, e41 

in whic h 
r 1 1hc number of years a ft e r 2000. to find the c:-.po nc n11al 
growth func11 on 1ha1 modl.!I the data. 

h. In which ~car will th.: Palc tinia n populatlllll be 9 millio n" 

/11 F:., erctll'S 9- 1./. cv11111letc the whit Round projected pop1,l11uo11.1 
w 01w c/l'C11na/ place' and rn/11eJ of I... w .four den 111al phtl e~. 

2010 Projected 2050 Projected 
Population Population Growth 

Country (millions) (millions) Rate, k 

9. Philippine · 99 9 0 009_-

10. Pa ki 11111 1 X-l -I 0.0 l-19 

11. Colombia -14.2 62 9 

12. l\,Jadagasca r 21.3 -12 7 

13. Ge rmany (')2 .3 70.5 

14. Bulga ri a 7.1 5.-1 

Source· lnt.:rr1.1ti<>nal l'wg1 a 111, Cent .:r. U.~. Ci:nsu, Rurc·.iu 

A n arti.fi1ct Vrtf?i1111//_1· had 16 111w11 1 of carbon I./ 1ne1c111 /'he 
decay m odel A = 16e ollf'<IH~I dc•,crtbl!, tlte a111uu111 o(c11rhon /./ 
pr,,se111 after I yean. Cse 1l11s 111ode/ 10 wh·e l:xerc1.1c., 15 I 6. 

15. How many grams of carbo n- I-I ,,·ill be pre,cnt 111 5~ 15 ycar<! 

16. How many gra m!. of carbon- I-I wi ll hl' p rc,ent in 11 -130 ycar,? 

17. The half-li k or the radioac tive clcmc nt kr~pton 91 is 
10 seconds. If 16 gra ms o f krypton 9 1 arc initially prc~..: nt. 
how many grams arc present af1c r IO ,econcl,'! 20 :-cconch? 
30 seconds'! 40 seconds'! 50 ,crnnds? 

18. -nic ha lf-life o f the radioactive e lement p lutonium-239 
is 25 ,000 years. If 16 g rams of plutoni u m -239 arc ini ti a lly 
p rc!.cnt , how many grams arc present aftc r 25.000 years'! 
50,000 year '! T.000 year ? 100.000 years" 125.000 year ? 


