MATH 3 Test 3 — Unit 3
SAMPLE
100 points NAME:
Show all work on this paper. No credit will be given for solutions if work is not shown (except on the first ten
problems where it is not necessary to show work). No graphing calculators.

CIRCLE T FOR TRUE, F FOR FALSE. (2 points each)

T F (1) ln(ex)zx

Vx

T F (2) Expanding, In — :%lnx—3lny+lnz

'z
T F o (3) 10g1/5(25)=—2

T F (4 log(x+y)=logx+logy

T F (5) The domain of f(x)=1log (x+4)is (0,)

Fill in the blanks with the most appropriate answer. (2 points each)

(6) The domain of f(x)=3-4"is]j

3x*+4x-5

(7) Without solving for the constants in the numerator, show the initial breakdown of > >
X (x+2)(x"+3)

into partial fractions

(8) Show how you would apply the change of base formula to write the expression in terms of natural logs,
then use your calculator to approximate it to 3 decimal places,

log4 (20) in terms of natural logarithms is. is approximately =

log, 64
(9) 4 !

(10) The range of f(x)= (—j is

(11) Combine into a single logarithm: %log7(x)—510g7 (»)

(3 points)



(12) Solve each of the following equations : (9 points)

1 3
(a) log,125=3 (b) log3a:y (c) logmx:E

(13). Solve the following systems of equations. Work should be shown in an organized way so |

can follow your thought process. Answers should be given as ordered pairs (5 points each)
3x-5y=2 x’+y°=16
(a) Y R AR
—6x+10y=4 y=—1tx
3x+11
(14) Find the partial fraction decomposition of X ( 8 points)

(x=3) (x +2)



(15) Solve the following logarithmic equations. (6points each)
(@) In(4)—In(3x +1)=In(2x) (b) log,2+log, ()c2 -4)=2

(16) Solve the following exponential equations. (Find the exact solutions, then get an
approximation using your calculator) (4 points each)

Sx+2
(a) (E] =4 b 3 =5" (0 K +2xe -8 =0



(17) Given f(x)=3In(x+2) (11 points)
(a). find f~'(x)

(b) Sketch the graph of f(x) and f~'(x)
Show scale. Label two points on graph. Show asymptotes if any.

 /
(c) Find the domain and range of f(x) and f‘l(x)

(@ Show (/™ (x))=x



(18). Solve the following system of equations. Work should be shown in an organized way so | can
follow your thought process. Answers should be given as ordered triple (8 points)

2z — 4y + 5z = —-33
4z —y = -5
-2z +2y—32=19

(19) Using Newton’s Law of Cooling, answer the following questions (7 points)

NEWTON'’S LAW OF COOLING

If D, is the initial temperature difference between an object and its surround-
ings, and if its surroundings have temperature 7\, then the temperature of the
object at time 7 is modeled by the function

) =1 & Doe

where k is a positive constant that depends on the type of object.

A cup of coffee has a temperature of 200°F and is placed in a room that has a temper-
ature of 70°F. After 10 min the temperature of the coffee is 150°F.

(a) Find a function that models the temperature of the coffee at time 7.
(b) Find the temperature of the coffee after 15 min.
(¢) After how long will the coffee have cooled to 100°F?



