M119 ReviewForTest #4 Vernia

Evaluate the expression:
1. aé? b. (/e c. e 001 d. %
2. a.8% b. (— 2187)7 c. (1)3

O
S

Suppose $6,000 is invested at an annual interest rate of 12%.
Compute the balance after 30 years if the interest is compounded:
3. Quarterly 4. Continuously

5. How much money should be invested today at 5% compounded continuously
so that it will be worth $20,000 in 5 years?

6. It is estimated that t years from now the population of a certain country will be P(t) =
49¢%93¢ million people. a. What is the current population? b. What will the population be
10 years from now?

7. Find f(6) if f(z) = e*®and f(2) = 5
8. Biologists have determined that when sufficient resources are available, the number of
bacteria in a culture grows exponentially. Suppose that 500 bacteria a present initially

and that 1000 are present 10 minutes later. How many bacteria will be present after
40 minutes?

9. Evaluate or simplify the expression: (Show your work for cand d)
a.lne’ b. el c. 3(Ind — In8) d. 1(In3 + In27)

10. Solve the equation for x. 7T=3+4+2e2%

11. How quickly will money double if it is invested at a rate of 3% compounded
contunuously? (Show your work.)

12. Money in a certain bank doubles every 12 years. The bank compounds continuously.
What annual interest rate does the bank offer?

13. The amount of a radioactive substance remaining after t years is given by
Q(t) = Q,e "% Find the half-life of the substance.

14. A radioactive substance decays exponentially. It has a half-life of 500 years.
How long will it take for a 80-gram sample to be reduced to 5 grams?

15. A certain bacteria grows exponentially. If 500 are present initially and 700 are present
after 10 minutes, express the number of bacteria as a function of time.



Differentiate the given functions. Problems 16 through 21.

16. f(z) = ™ 17. f(z) = In(2? — 32+ 9)
18. 3xe™ 19. f(z) = e*lnx
20. f(z) = /e +x 21. f(z) = =

22. Find the equation for the tangent line to f(x) = z — Ilnz wherex =e.

Graph the following functions: (Problems 23 and 24)
23.g(x)=5 —¢* 24, f(z) = 5—¢e"

25. It is estimated that t years from now the population of a certain country will be
P million people, where P(t) = 502
a. Sketch the graph of P(t)
b. What is the current population?
¢. What will the population be in 20 years?
d. What will happen to the population in the long run?
Answer Key

1.a.7.380 b.4.482 c..990 d.1/9

2a 16 b.-27 ¢ 1/27 d.l%

3. 208, 265.92 4.219,589.41 5. 15,576.02

6.a. 49 million people  b. 66,143,082 people 7. 125 8. 8,000
9.a.7 b.2 ¢.-2.079 d. In(9)=2.197

10. -0.347 11.23.104 years  12.5.776%  13.173.287 years

14.2,000 years  15. Q(t) = 500e0336472237 16 (14z)(e™”)

17. 2 18. (152 + 3)e* 19. e*(L + Inx)

20 ;o 21 T 22,9 =063

23. 24.

25. a. b. 12million ¢.16,060,994 d. Approaches 20 million



