PRECALCULUS     EXPONENTIAL EQUATIONS WORKSHEET
PRECALCULUS     EXPONENTIAL EQUATIONS WORKSHEET

NAME ___________________________

Note the following:

Logarithmic form      Exponential Form

logb m = x 
£ 
m = bx
logb mn = logb m + logb n  

logb m/n = logb m – logb n

logb mn = n logb m

____________________________________

1)  Write in logarithmic form:    y = 5x  






____________________

2)  Write in logarithmic form:
6 = 4x





____________________

3)  Write in exponential form:   log5 x = d






____________________

4)  Write in exponential form:   loga 7 = k






____________________

Solve and give any decimal answers to 3 decimal places.

5)  log9 3 = x


__________

6)  logx 216 = 3

__________

7)  logx 81 = 4


__________

8)  log7 2401 = x

__________

9)  log2 16 = x


__________

10)  log5 x = 3


__________

11)  log6 216 = x

__________

12)  log12 x = 2

__________

13)  log5 x + log5 4 = 3 log5 6






__________

14)  log8 6 + log8 12 = log8 2(x – 2)






__________

15)  log7 (x + 2) + log7 3 = log7 15






__________

16)  log7 (x + 3) + log7 5 = log7 45






__________

17)  log (x + 4) – log x = log 3






__________

18)  ln (x + 4) – ln x = ln 3







__________

19)  3 logb x = logb 81 – logb 3






__________

20)  3 log8 x = log8 32 + log8 2






__________

21)   loga 27 = loga 3x

__________

22)  3 log8 x = log8 32 + log8 2






__________

23)  2 log8 x = log8 18 + log8 2






__________

24)  log5 x + log5 25 = 4







__________

25)  log6 x – log6 3 = 3
__________

26)  3 log2 x + log2 4 = 4
__________


27)  log (x – 3) + log x = 1
__________

28)  log12 (x + 3) + log12 (x + 2) = 1






__________

29)  2 ln x + ln 3 = ln 27







__________

30)  log2 3x – log2 (x – 2) = 4






__________

Solve the following: 

(give decimal answers to 3 decimal places)

31)
y = 43

____________

32)
y = 2.75
____________

33)
27 = x3

____________

24)
625 = x4
____________

35)
53 = x3

____________

36)
165 = x7
____________

37)
9 = 3x

____________

38)
216 = 6x
____________

39)
59 = 4x

____________

40)
271 = 7x
____________

41)
0.5 = ex
____________

42)
254 = 10x
____________

43)
45 = 6ex
____________

44)
386 = 27(10x)
____________

45)
5x = 4x–2
____________

46)
8x+2  = 62x+1
____________

47)
72x–3  = 12x–2
____________

48)  
ex–3  = 10x
____________ 

Solve the following: 

(give decimal answers to 3 decimal places)

49)
y = 4(1 + 0.3)3

____________

50)
84 = 6(1 + x)2

____________

51)
128 = x(1 – 0.15)3
____________

52)
92 = 23(1 + x)4
____________

53)
512 = 16(1 + 0.5)x
____________

54)
y = 45e5

____________

55)
164 = x e4

____________

56)
8 = 4ex


____________

57)
479 = 23ex

____________

58)
3,092 = 18e6k

____________

59)
2,561 = 8,543e3t
____________

60)
y = 7(3)3

____________

61)
138 = 96(1 + x)2
____________

62)
248 = x(1 – .035)3
____________

63)
294 = 14(1 + 0.75)5
____________

64)
2048 = 16(4)x

____________

65)
y = 58e3

____________

66)
381 = x e6

____________

67)
28 = 4ex

____________

68)
690 = 23ex

____________

Given the formula,  A(n) = Ao(1 + r)n
Solve the following:

69) A(12), if Ao = 325 & r = 0.13




____________

70) A(48), if Ao = 5,000 & r = 0.055




____________

71) r , if A(60) = 23,500 & Ao = 18,000




____________

72) n, if A(n) = 8,000, & r = 0.075 & 


Ao = 5,000




____________

73) r, if A(30) = 5,600 & Ao = 7,800




____________

74) A(12), if Ao = 125,000, & r = –0.125




____________

75) A(45), if A(20) = 45 & Ao = 10




____________

76) A(9), if A(48) = 150,500 & Ao = 90,000




____________

77) A(72), if A(45) = 118,500 & 


Ao = 225,000




____________

78) A(8), if Ao = 50 & r = 0.11




____________




79) A(42), if Ao = 500 & r = 0.075




____________

80) r , if A(45) = 45,500 & Ao = 32,000




____________

81) n, if A(n) = 6,000, r = –0.035 & 


Ao = 7,500




____________

82) r, if A(24) = 7,600 & Ao = 2,800




____________

83) A(18), if Ao = 25,000, & r = –0.25




____________

84) A(54), if A(24) = 60 & Ao = 15




____________

85) A(12), if A(36) = 175,500 & 


Ao = 100,000




____________

86) A(108), if A(24) = 88,500 & 


Ao = 125,000




____________

Given the formulae:  
A(t) = Aoekt




ln 0.5 = kthl
Solve the following:

87) A(24), if Ao = 500 & k = 0.025




____________

88) A(10). if Ao = 36 & k = 0.147




____________

89) k, if A(8) = 375 & Ao = 75




____________

· t, if Ao = 29, A(t) = 83 & k = 0.0575





____________

91) Ao, if A(26) = 673 & k = 0.249




____________

92) k, if A(32) = 143 & Ao = 637

· 


____________

93) A(12), if A(6) = 2132 & Ao = 500

· 


____________

94) A(25), if A(60) = 52,768 & Ao = 600




____________

95) A(35), if Ao = 400 & the half-life = 8

· 


____________

96) A(47), if Ao = 6,000 & 


the half-life = 320


____________




97) A(12), if Ao = 200 & k = 0.015




____________

98) A(5). if Ao = 100 & k = 0.0187




____________

99) k, if A(13) = 375 & Ao = 50




____________

100) t, if Ao = 9, A(t) = 33 & k = 0.0375





____________

101) Ao, if A(15) = 602 & k = 0.049




____________

102) k, if A(14) = 254 & Ao = 783




____________

103) A(9), if A(3) = 1,024 & Ao = 160




____________

104) A(33), if A(50) = 12,235 & Ao = 450




____________

105) A(27), if Ao = 800 & the half-life = 15




____________

106) A(82), if Ao = 15,000 & 


the half-life = 164




____________

FORMULA FOR EXPONENTIAL GROWTH (DECAY) AND

CONTINUOUSLY COMPOUNDED INTEREST
A(t) = A0 ekt
If exponential growth, then A(t) is the amount after some amount of time t, A0 is the amount at the start (t = 0) and k is the growth constant (if positive) or the decay constant (if negative).

If continuously compounded interest, then A(t) is the balance after some amount of time t, A0 is the principal at the start of the time period and k is the interest rate expressed as a decimal.

HALF-LIFE FORMULA
ln 0.5 = kthl or 

–0.6931 = kthl
FORMULA FOR PERIODICALLY COMPOUNDED INTEREST

(OR DEPRECIATION OR APPRECIATION)

A(n) = A0(1 + r)n
Where A(n) is the amount after n periods, A0 is the starting amount, r is the growth rate per time period and n is the number of periods over which the compounding takes place.

Round all answers to 3 decimal places, unless the context of the problem dictates otherwise.  

(For example, problems involving living organisms are always rounded down to the nearest whole integer.  Money in dollars is always rounded to two decimal places.)
107)  Carl plans to invest $500 at 4.25% interest.  If it is compounded continuously, how much money will he have after 5 years?




____________

108)  The number of bacteria present at noon was 400, and 10 hours later the number was 4000.  Given exponential growth, find A0 and k.  Then find the number of bacteria present at midnight.




____________

109)  At a certain instant 100 grams of a radioactive substance is present.  After 4 years, 20 grams remains.  Find A0 and k and the half-life of the substance.




____________

110)  When an experiment began, there were 40 rabbits.  Six years later, there were 2000 rabbits.  Given exponential growth, find A0 and k.  How many rabbits will there be after 8 years?




____________

111)  In the beginning, there were 2000.  Four years later, there were only 500.  Given exponential decay, find A0 and k and the half-life of whatever these may be.




____________

112)  Initially, the mass was 42 grams.  After 10 years, only 7 grams remained.  Given exponential decay, find out how long it took for the mass to decrease from 42 grams to 30 grams.




____________

113)  The population of the planet Xavier was increasing exponentially.  If the population was initially 540 and after 13 years was 2300, what would be the population after 20 years?




____________

114)  The population growth of Gullah 

Gullah Island was exponential.  In 1990, there were 30 and six years later, there were 120.  How many would you expect to after 10 years?




____________

115)  Your $60,000 BMW has been discovered to depreciate at a rate of 0.5% per year.  What will its value be after 7 years?




____________

116)  A particular radioactive isotope of radium has a half-life of 400 years.  If there was 8000g at the start, how many grams would there be after 2000 years?




____________

117)  You deposit $1000 in the Second State Bank of Wisconsin compounded continuously.  If after 6 years, you now had $1800, what was the interest rate that you were earning on your money?




____________

118)  An isotope of Uranium began with 1200g and after 5 years had decayed to 1025g.  What is its half-life?




____________




119)  Your $160,000 home has been discovered to appreciate at a rate of 1.6% per year.  What will its value be after 12 years?




____________

120)  Sam invests $400 at 5.75% interest, compounded continuously.  How long will it take for his money to triple?




____________

121)  Marie wants to double her investment of $1,000 dollars in 6 years.  If compounded continuously, what interest rate will she need to earn?




____________

122)  Darboy Paper has a paper machine that they purchased for $1.6 million.  If they determine that the machine depreciates at an annual rate of  2.5%.  If the company can record the depreciation monthly, how much is the machine worth after 27 months?




____________

 123)  Jane buys a house at $120, 000 that appreciates monthly at an annual rate of  4%.  What will the house be worth at the end of 12 years.




____________

· 124)  A company has a machine that is now worth $150,000 after 5 years of monthly depreciation at an annual rate of 4.8%.  What was the original price of the machine?



____________

· 125)  In the beginning, there were 2000.  Four years later, there were only 500.  Given exponential decay, find the half-life of whatever these may be.



____________

· 126)  A particular biology experiment with bacteria finds that the colony is experiencing continuous exponential growth at a rate of 3.5% per hour.  If there were 200 bacteria in the Petri dish at noon, how many bacteria would there be at 5pm?



____________

127)  A particular radioactive isotope of Thorium is undergoing radioactive decay.  If it is decaying at a rate of 0.3% per year and at the start of year #1 there was 100kg, how many kilograms would there be after 25 years?




____________

· 128)  George deposited $12,000 in the bank compounded continuously.  After 2 years, he had $12,774.  How much would be in his account after 10 years?



____________

129)  The population growth of Gullah-Gullah Island was exponential.  In 1995, there were 3000 and in 2002, there were 10500.  How many were there in 1980?




____________




130)  If Ben Franklin had deposited $10 in an account that compounded quarterly at 2.4% APR on July 1, 1776, how much money would be in that account on September 30, 2009?




____________

