MATH 140, Section K2 Test #3 Ke
November 18, 2009 Name: €A

P

READ AND FOLLOW ALL DIRECTIONS. CIRCLE YOUR FINAL ANSWERS.
SHOW ALL WORK TO RECEIVE FULL CREDIT. NO CALCULATORS.

1. (20 points) Let f(z) =4 —z and g(z) =1+ 2?

() Find (£ 9)(e).
= flao))= FCIFXS) 2 A= (1rx) =@

(b) Find (g0 f)(z).
=0 (Fe) = 9 (4-x)= |+ (d=x) "= I+ Cl6 -8 xrr™)

S x=8x + /7

(c) Find (fo f)(4).

Foecdy= E(EenY= £ (9~ = Flo)= U~0 - «f
—

(d) Find (g0 g)(=1).
%oy (- ””%(%C‘\\ &)("%Is 5 o (2)= 2 @

2. (7 points) Determine whether or not each of the given functions is one-to-one. Explain
your reasoning.

(a) {(1,2);(3,5); (5,8); (6,10)}
Y@s Ome 4o~ one bemvxse Cor Cach onkpn F%—Le,.e
C S Q\:acf‘“/_) one /\()tﬂ')L
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(b) f(z) =322 +2z+5

/\j0+ on€~To- oner ¢ nle fhe grq/ﬂq
09 FCK\ s Q{)o\rqho/o\ WIA'CL‘ F“v/}

)
+he ve rtical Iine test

3. (15 points) The function f(z) = $7Z is one-to-one.
(a) Find its inverse function f~'(z).

(¢ "(w\) =

- f70)
) 7("?\'(\()

z- F"(><\~ X (3~ )‘)
2~ F70¢) = x4 nF k)
T OXHETG) -3 retien)

2 -5x = xF’ (<) ~E~ ‘Cx)

= &+ F"Cw?
Thro u}’\ Check your answer by verifying that (f~ o f)(z) =
outf }/—/""”‘ '

21-X 6 -2 2(3#x) 6- 3%
oy - 2 - = hd
( (WC(X))" 2 7) ('%H«)

l sl 3ix 3y
:IL:)S— % » A ,s A*
St PR Y+ o %
_ €+ - (+3x
- 3 S5
3 -— iy
Dxx s
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4. (20 points) Solve for z:
(a) 25% = 5%"~14. 25

CHIEES

Ki" I"’/ R

- S

O =><2-‘-(s<_.ll

SR YOTEN

o )(:..1

[<-¢
(b) logg (z +3) +1logg(x+4) =1

| /036 (Q”-S')'(m-q\B = |

lboﬁé(c‘ﬂ“ﬁ'(k’sf-u\) = l
6 6

Cer3) (e v
R Fi

6
6

~
—

2

5. (8 points) Find the exact value of each of the following expressions. v
- 3)
/o ( 2 =
P

(2) logs (5) |
= logy, (E? )

(b) 9log, 0.4 =@
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J2
¢) In(e¥?) = /
(c) In(ev?) °9q e i/\j’z— (
d) logs9 +loggd 2 / v —_-_Al _ 2
(d) logs 9+ log ot,é(‘i ) oo,é(’ss)_ /m,é(e ):®

6. (20 points) Write each expression as a single logarithm.

(a) —2logg L+ }logga?

_ .2 /3
- /0»)3 (;I) + (00}3 (xg)
2o, ) 304
9, X
- 2

(b) log (z? — 1) — 2log (z + 1)

2 loq [yzfl) - /OLB (kf.,)z
= ___..._.____k ") _ .(é("\’)
°y Gernes © R "‘93 @C\«m‘)“ °Y G (xryy
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7. (10 points) For an exponential function f(z) = a®, we require a > 0 and a # 1. Explain
why this is so.

L a*l S"’\Ce ch(): 1’(:’ l ;'D o f‘a"“"@r (90(‘(\(\6 -F"V‘C i‘(‘@/‘ .
°a>0 $|"AC'€) €of‘ Q(m\.‘ple (‘ &L—: "Z
F(k)" ( z\ QAA w e u._wqa\ {\o',"a\ﬁl’e o'“‘_)

M@’I Wa iy 1*038"&“\‘:}‘6 'G( 2 | 'F(q) €7LC
A0 fo at,”(ﬂd)H‘e d 08 aln Fo be a” reql AKMAPP_S

8. (5 points) EXTRA CREDIT. Prove that for M, N > 0, a > 0, a # 1, log, (M - N) =
log, M + log,N. You may use any of the other rules for logs, except the one you are

trying to prove. (Hint: Your proof should start with log, (M - N) = ... and follow a
string of equalities to arrive at ... = log, M + log,N.)
4 N
Fasy way i
log (MNY = lon (o) = o9, Yo
a

/ac) M~ (*')’vq N =log MHloy M

Haed" W,
) Le+ A-st M \ B=/0:3 N, TLeaq

0) (M M) ’0°) (ogAea.) /aaj A+6) = A"@’- /Oc)&M#,D‘)KN

A log M
<N0}‘Q M‘aLA)/\/=dk si'nce a = d "%a =M

®s a ’09“N= N
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