PRACTISE TEST #2

MAT 120

Instructor Aliya Nurtaeva






ANSWER KEY

1. Graph each of the following functions.

a)  y = 3x - 1


b) log3 x










2. Write the following equations

a) in logarithmic form:
6 = e-0.02x


ln 6 = ln e-0.02x
ln 6 = -0.02x

0.02x = - ln 6

      b) in exponential form:

 

ln 0.60653066 = -0.5 





e-0.5 = 0.60653066

3.   Identify each function as linear, quadratic, exponential, logarithmic, or none of these.

a) f(x) = 5e3x


exponential
b)        f(x) = 5x3


none of these (cubic or polynomial)




c) 
P = 11500 – 140q

linear


d)         S = 2000(.97)2t

exponential






e) y = ln (0.1x+1000)

logarithmic
f) R(x) = 500x – 3x2

quadratic
4. Solve the following equations for x. 

If necessary, round your answers to four decimal places.

a) e2x = 5
take natural logarithm of both sides:

ln e2x = ln 5

      2x = ln5

      x = (ln5)/2 

x = 0.8047
  

b) ln x = 3


e3 = x

x = 20.0855


c) ln (4x + 1) = 4 

e4 = 4x + 1

4x = e4 – 1

x = (e4 – 1)/4 = (54.5982 – 1)/4 = 53.5982/4 = 13.3995 

x = 13.3995
d) log 8 x = 1/3


81/3 = x


x = 3( 8  = 2

x = 2

5. Find f(5) for the following functions. Round your answers.
a) f(x) = 1.095x
f(5) = 1.0955 =  1.5742





b) f(x) = 3-2x 

f(5)= 3-2(5) = 3-10 = 0.00001694

6. Identify the graph of the function f(x) = log2(x - 3)

[A] [image: image1.wmf]x

y

-10

10

-10

10

[B] [image: image2.wmf]x

y

-10

10

-10

10


[C] [image: image3.wmf]x

y

-10

10

-10

10

[D] [image: image4.wmf]x

y

-10

10

-10

10

.
[C] is excluded (quadratic function – parabola)

[D] is excluded (x cannot be negative)

To choose between [A] and [B] find X-intercept:


0 = log2(x – 3)



20 = x – 3



1 = x – 3

x = 4 ( look at [A] and [B] graphs:

Answer: [A] 

7. Describe two ‘real life’ problems (other than those used on this test) modeled by exponential or logarithmic functions. Give the examples of the functions.


a)



b)

8. Mary invested $1500 at 12%, compounded semiannually. The future value A at any time t (in years) is given by

A = 1500 (1.06)2t 
a. What is the value of Mary’s investment after 6 months?

6 months = 0.5 year
t = 0.5

S(0.5) = 1500(1.06)2(0.5) = 1500(1.06)1 = $1590 – value of Mary’s investment after 6 months
b. How long will it be before the investment doubles? Round your answer to the nearest whole number.

We need to find t such that S(t) = 3000.

3000 = 1500(1.06)2t   divide both sides by 1500:

2 = 1.062t
take natural logarithms of both sides:

ln2 = ln(1.062t)

ln2 = 2t (ln1.06)

2t = ln2 /(ln1.06) 

t = ln2 /(2ln1.06) = 0.6931/(2(0.05827) = 5.95 ~ 6 years



It takes 6 years for Mary’s investment to double.

9. The amount of radioactive cobalt-60 (in grams) in a storage facility at time t is given by



A(t) = 25e-0.14t,

where time is measured in years.

(a) How much cobalt-60 was present initially?

t = 0:

A(0) = 25e-0.14(0) = 25 g ( initial amount of cobalt-60
(b) What is the half-life of cobalt-60?

We need to find t such that A(t) = 25/2 = 12.5g

12.5 = 25e-0.14t  divide by 25 both sides:

½ = e-0.14t  take natural logarithms of both sides:

ln ½ = ln e-0.14t  

-0.6931 = - 0.14t

t = 0.6931/0.14 = 4.95 years -> half-life of cobalt-60 (time during which half the amount is decomposed).
10. A certain insect population is increasing exponentially according to following equation

L(t) = 100e0.1t

where t is measured in months. 

Find each of the following values:

a) L(0)=100e0.1(0) = 100e0 = 100

b) L(1) = 100e0.1(1) = 100(1.105) =110.5 ~ 111

c) L(6) = 100e0.1(6) = 100(1.822) =182.2 ~ 183

d) Describe the meaning of L(12). 

L(12) is the population of the insects after 12 months.

