Logarithms

1. Solve the equations

    (a) ex = 15                      (b) ex = 2.55                     (c) e2x = 150            (d) e3x = 45.5

    (e) 10x = 28                    (f) 102x = 1700                 (g) 5x = 135             (h) 82x = 1450   
2. During an experiment the number of bacteria in a petrie dish is given by B(t) = 200e1.2t,  

    where t is the time in hours.

(a) How many bacteria are in the dish at the start of the experiment?

(b) How long will it take for the number of bacteria to increase to 6400? Give your answer

to the nearest hour.

3. For a radioactive substance A = Ao e-kt, where Ao is the original mass and A is the mass after

    t hours. In 6 hours 300 grams of this substance is reduced to 270 grams.

(a) Calculate the value of k to 3 decimal places.

(b) What percentage of the substance will be left after a day?

4. The value, £P million, of an aircraft carrier is given by the formula  P = 650e-0.09t where t

    is the number of years since the carrier was built.

(a) How much did it cost to build the aircraft carrier?

(b) Calculate the value of the aircraft carrier after 10 years.
5. The size, N, of the ant population in a colony can be modelled using the formula N = Noekt
    where No is the original population and N is the population after t months.

    A colony has a population of 72 000 ants. 

(a) The population of the colony increases to 324 000 after 6 months. Find the value of k

correct to 2 significant figures.

(b) Calculate the expected number of ants in the colony after another 6 months.

6. Dangerous blue algae are spreading over the surface of a lake according to the formula

    At = Aoekt  where Ao is the initial area covered by the algae and At is the area covered after t days.

   When first noticed the algae covered an area of 120 square metres. One week later the

    algae covered an area of 300 square metres.

(a) Calculate the value of k.

(b)  Calculate, to the nearest day, how long it will take for the area of algae to increase

       from its initial area to 900 square metres.

7. For a radioactive substance P = Po e-kt, where Po is the original mass and P is the mass after

    t years. In 5 years 80 grams of this substance is reduced to 60 grams.

(a) Calculate the value of k to 2 significant figures.

(b) Calculate the half-life of the substance.

8. A radioactive substance is defined by M = Moe-rt, where Mo is the original mass and M is the

    mass after t years. In 50 years 200 grams is reduced to 120 grams.

(a) Find the value of r.

(b) Calculate the half-life of the substance.

(c) Find the percentage reduction in the material after 150 years.

(d) How many years will it take for M = 0.75Mo.
