
I 
.::t 

UYIYI 4 

Yf"nt1cw,tnn'1iTcwtcw,cw,tiit~a uat Yf"nticw,ann,~fiaJ 

v:l-\lnciuti1ul'V\qj~L'nvhn,-m1 Ltluv:l-\lnciu~~flm~ {algebraic function) n~11~El 
Ltluv:l-\lnciu~itu111 1~u1n--nEl-\ln1,.~1Litun1"l"'Yl1-\l~~flmc;tuui1LLthLL~:fi1fl-\li1 luu'Yld 

L")1';):L~L~uufn1,-liitu1lJLL~:n1,.flnH1tilJu~-nEl-\lv:l-\lnciu~~1irutiEl-\lv:l-\lnciu~El v:l-\lnciu 
~ v 

Lfln&JJ1 Vi L u UL :n-u~ {Exponential function) LL~::v:l-\lnciu~ E1n1~fi11 {Logarithmic function) 

LL~riflU~U ';J:L~nti11n-\IL~11£Jnri1a-\l LL~:"l"1n11El-\IL~-n£Jnfi1a-\lriflU 

an =a .a .a ..... a 

~ 
n Cil1 

<1111 .... !"I 0 A ...I'VI I !"I !"I 0 " 'VI .... 
flf)1t!)tJYI 4.1 tl1 a I b LuU';J1U1U';J"l"-\I'Yl LlJLuU 0 LL~: m I n LuU';J1U1UL~lJ';): L~ 

1. am an = a m+n 

2. (am r = amn 

3. {ab)n =an bn 
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a b 
b+a 

= ___@___ 
b-a 

ab 
b+a ab = --x--
ab b-a 

= b+a 
b-a 

..... I .J 9a-2 
- 6a-} + 1 .. t.l 1.. I I .al .¥ 0 ..... f'C 

fl1eH..I1-\I'n 3 ';l-\IYh 
3 

_2 _1 L'V\el~ L'L-lJUeltJ1-\I-\11tJ LL~:1JL~-n-n'n1~-\ILU\l1...11n 
a -a 

9 6 
2 1 ---+1 

A ... o 9a- - 6a- + 1 = a 2 a 
11l'n1 3a-2 - a-• 3 1 ' a ::;t: 0 

128 

a 2 a 
9-6a+a2 

= --=a-2 __ 
3-a 
a2 
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9-6a+a2 a 2 

= x--
a2 3-a 

= (3-aX3-a) 

3-a 

= 3- a 

~· Q; LLllllHn\'1~ 4.1 

1. ';l-\l'ti1L~ati1.u~tJEtth-\1~1liLL~:ih~-n:ln1~\ILth.tu1n 
'U 'U 

3-42-5 

1) 4-63o 2) (16x3y4)(2-3x6y-2) 

3) (! x-v r 4) (3xy-3) {x-2y4 t 

( 
2 J-2 

( -2 b -1 J-1 

5) 3x~ y-s 6) b~lc-~a-6 
2. n1 a lJ1nn11flUU a LliL'Yhnu 1 LL~: p LL~: q LlJu..ij1U1UL~lJ1J1n ';).\j~';)1~nL111 

'U 

,j E) f\1111 <ii E) ltJULUU';)~-\I'V\;Et L UUL ;;, 

1) _1 __ 1_ = aq-p 

a-p a-q 

3) -p - 1 a -
aP 

• I A 
5) a P < 1 n<ilEJLlJEI a < 1 

-p 

2) a - q-p --a 
a-q 

A, ... !"'I 0 A ... !"'I """ • I A 2 A 
1JYI'UU11J rna , b LuU';I1U1U';I~-\I LL~1 b LuU~n'YlREJ-\IIIjJEJ-\1 a n<ilelLlJEI b =a LUel-\1';11n 

b 2 ijfi1111nn11'V\;EIL 'YhnlJflUULRlJel LL~: b 2 = a ~-\l,fU a ~-\lijfl11J1nn11'V\;EIL 'Yhnu 
'U 

flUULRlJEJ ft1u b ,:ijfi1Llluu1n'V\;a~unl~ uni1ati1" (-5) 2 = 25 ~",fu -5 Lth.t~1n~ 
'U 

I .... .... 2 .... ~ !'I ...I 
REJ-\IIIjJEJ-\1 25 L'JfUL~ll1nU (5) = 25 ~-\IUU 5 LuU~1n'YlREJ-\IIIjJEJ-\I 25 
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L11na1111 -5 LL~: 5 fi1-3rhtl~,n~a-EJ-3-n£h1 25 
!'I ...1 ...1 !'I ..,. ...1 ...1 !'I · "' r;::;-; -5 Lu~11n'Yla'el-3'Y1Lu~1UJII}JEJ-3 25 LII}Jli~LL'Yl~11n'Yla'El-3'Y1Lu~~1JII}JEJ<J 25 ~1ll -v25 

,r~flel -55 = -5 

5 LiJ~,n~REJ-3~Lij~u1n-nEJ-3 25 L;jli~LL'Yl~11n~a-EJ-3~Lu~u1n-nEJ-3 25· ~1ll 55 
,r~flel 55 = 5 

.... I ...1 !'I "" I 2 
~1Elli1-3'Yl 1 6 Lu~11n'Yla'El-3-nEJ-3 36 LYi11:11 6 = 36 

2 !'I "" 4 I ( 2) 
2 

4 -- Lu~11n'YlREJ-3-nEJ-3 - LYi11:11 --
3 9 3 9 

o LU~11n~a-EJ-3-nEJ-3 o LYi11:11 o 2 = o 

J3 LU~11n~REJ-3-nEJ-3 3 LYi11:11 (J3Y = 3 

Q; I ...1 ...1 'VI II I I 2 2 
~1Elli1-3'Yl 2 11n'Yla'EJ-311}JEJ-3 9 L~LLn 3 LL~: -3 LYi11:11 3 = 9 LL~: (-3) = 9 

"" 25 'VI II I 5 5 
11n'Yla'El-311}JEJ-3 - L~LLn - LL~: --

36 6 6 

I (5)2 

25 ( 5) 2 

L Yi11:11 6 = 
36 

LL~: - 6 - -
36 
25 

Q; I ...1 "" \'Ill I r;:; r;:; 
<il1Elli1-3'Yl 3 11n'Yla'EJ-311}JEJ-3 7 L~LLn -v7 LL~: --v7 
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11n~REJ-3-nEJ-3 a L~LLri J8 LL~: -JS 
11n~a-a-3-nEJ-3 9 L~LLri ..f9 = 3 LL~: -../9 = -3 
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.r:l 0 A 

11nn n !lil\1;)1~1~;)1\J 

un\lu11J li n Luu-;i1U1\U~hJ~1nnn11 1 LL~:: a LL~:: b Luu-;i1U1'U."il;-\l b Ltlu,-1n~ 

i1Elth-\l~ 5 2 Ltlu,-1n~ 3 IIJJEJ-\1 8 L~,-1::11 2 3 = 8 

ME 504 

-2 Ltlu,-1n~ 3 IIJJEJ-\1 -8 L~,.1::11 (-2) 3 = -8 

3 Ltlu,.1n~ 4 IIJJEJ-\1 81 L~,.1::11 3 4 = 81 

-3 Luu11n~ 4 IIJJEJ-\1 81 L~11::11 (-3) 4 = 81 
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nr I I .-...1 A 1 .... ...1 
2) ~a EJ1U11 n,-m'YI'YI n -nn\1 a 'V\,.EJfiTV\an-nn\l,-1n'YI n -nn\1 a 

3) n1 n = 2 ';l:L;j[JU .r- LL'YIU v 
A ..r • \'1 t;l 

';l1fllJ'YIU[J13J-nEJ\I,-1fl'YI n ';l:L 'V\U Lfl11 

1) Vi = 1 

2) (Vof =a Juf1nn1a\l~ n -nEJ\IflT~'\an-nEJ\I,-1fl~ n -nEJ\1 a L'Yhnu a 

I .... ..r A 

fi1'V\an-nn\l,-1n'YI 5 -nn\1 -32 fiEJ -2 
I .... ...1 A 

fi1'V\an-nn\l,-1n'YI 4 -nn\1 81 fiEJ 3 

l3,jijfi1'V\an-nn\1,.1n~ 4 -nn\1 -81 lu,-::uu1i1U1U';l'i\l 

fi1'V\an-nn\1,.1n~ 5 -nn\1 -27 tin V- 21 

1iilft\JLflfiLU,-:UU1i1U1U';l~\IL~EJ a L~U1iTU1U';l~\l 
t; .al I .... ...1 

1. rn a ~ o ';l:llfi1'V\an-nn\1,.1n'YI n 
... !'I 0 ...1 .al I .... ...1 

2. tl1 a < o LLa: n LIJU';l1U1Ufl ';l:llfi1'V\an-nEJ\ITin'YI n 

3. n1 a < 0 LLa: n LUU1i1U1Ufl ';l:l3,jijfi1'V\an-nEJ\ITin~ n .. 
.... ..._ .al a 1.1 1J fltl il\1 11 nn n 

.al ... .al ..r ... nr nlY nr-;-
'Yifl'tt£)1J'YI 3 tl1 a LLa: b 3J,-1n'YI n LLa1 ~a ~ b = ~ ab 

.al ... ... Va ~ 'Yifl~£)U'YI 4 tl1 a ~ 0 LLa: b > 0 LLa1 n ,-;: = n -
~b b 

'MIJ1!.1L'MGJ1) n1 a < 0 LLa: b < 0 'Yifl~~lJ'YI 3 LLa:'Yifl~~lJ'YI 4 LUU';l~\ln9iEJL~EJ n LU'U 
0 ...1 
';l1'U1Ufi1J1fl 

2) n1 X LUU1i1U1U';l~\l LLa: n LUU1i1U1'ULfill~ll1nn11 1 ';l:l~11 
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n r-;; A !'I o 1 

{1) v x·· = I x I LlJEl n LIJU';J1U1Ufl 
'U 

n r-;; A !'I o ...1 
{2) v x· = X LlJEl n L1JU';J1U1Ufl 

LGJfU V(-3) 5 = -3 

V (-3) 6 = I -3 I = 3 

.-,J..,. ...,. ...,. ..,. ...,. ..,. o ...1 '" A .- !'I o ..,. ...,. 
n"'nL'YI'YllJ ElUfi1J Lfl r.nnULL~::1J';l1U1U 'Yl Elll L ULfl"'El~'V\1J1lln"'nL'YI LIJU';J1U 1UL~ r.nnu 

'U 

tn111"'fl'll11111J1n ~unu L;[fluLi~1lu"in1"'LL';ln LL';l-\IL u"'::uu~1u 1U';l~~ 

.... I ...1 I 

'ii1Elli1-\I'Yl 8 ';l~'V\1fl1-nEl-\l 

1) 3.J3 + 4.J3 - 5.J3 

2) 4.J2- ~ 
.J2 

3) {3J5 + J20)- {4J20 - J5oO) + { .J7s -4.J4s) 

1n-'ti1 1) 3 .fj + 4 .fj - 5 .fj = {3 + 4 - 5) .fj 

= 2.J3 

2) 4.J2- ~ 
.J2 

= 4.J2 - 6.fi 
2 

= 4.J2 - 3.J2 

= {4- 3) .J2 

=.fi 
3) {3 J5 + J20)- {4.J80 - .Jsoo > + { .J7s - 4.J4s) 

ME 504 

= {3J5 + .J4x5)- {4.JI6x5 - .JIOOx5) + {.J25x3 - 4.J9x5) 

= {3J5 + 2JS)- {16J5 - 10JS) + {5.J3 - 12JS) 

= 5J5 - a.JS + 5.J3 - 12Fs) 

= -13J5 + 5.J3 
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~ 

fl11\11NftAnLLLfttNft\1111Jih1fl1nL't1 ... 
lun1,-,.,1~~fltu'V\~£l~~'V\1TJJ£l.:ln~m'Yf n1elUtltJlajLfhnui£J.:~LtJ~tJUl~aUtl1JL'Yhnu 

'1.1 

ri £Ju~.:~-;J:fl m 'V\~£l'V\1~nu li 1~ u l 'lfa-l!Ui'll e1.:~~n~ a-e1.:~~laj Lilu~u u~: l 'll'a-3JUi'll e1.:1~1n~ 
'1.1 

4 . A 4 A ... ...r 
n ~13J'Ylfl~~1J'Yl 1 tl.:I'Ylfl~~lJ'Yl 4 L3J£l a'> 0 LL~: b > 0 ~.:IU 

1) ~ Jb = J;ib LL~: ~ Vb = ~ 

2) ~ = Ia LL~: ~ = nla 
Jb vz; Vb vz; 

Q; I .J I 

'il1£ltJ1.:1'Yl 9 ';l.:I'V\1fl1'11£l.:l 

1) J6 .J10 
2) V9 V9 
3) s-/3 4W 

1~fi1 1) J6 .J10 : .J6 X }Q 

= .J4x15 = 2Jl5 

2) V9 V15 = V9x15 = V3 3 x5 = 3Vs 

3) s-/3 V6 = 5 W W 
= 5 V3 362 

= 5 V9fi 

Q; I .J I 

'il1£l tJ1.:1'Yl 1 0 ';l.:I'V\1fl1'11 £1-\J 

A4 0 

11l'Yl1 
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3) if32 m 

ME 504 



~1enh"~ 11 ~-\JV\1fh<iHlu-na-\J (4.J5- 3.fiX3.JS + s.fi) 
1in11 (4.J5- 3.fiX3JS + s.fi) 

= (4JS- 3JiX3.JS) +(4JS- 3.fiXsJ2) 
= (4J5 )(3J5)- (3J2 )(3J5) + (4J5 )(BJi)- (3.fi )(8J2) 
= 60- g.JIO + 32.JIO - 48 

= 12 + 23.JIO 

~· ~ LL1.J1.JHn'MfPl 4.2 

1) .J32a2 2) 3 3) 4 
V81 V-64 

... 0 I 'VI.,,..r'l _,.., .... I 'VJaA .. 

2. ~-\JLIIJitJU~1U1U«ilel LJJULU~JJ'Yl«il1H11-L LlJ«il~n~m'YI 
'U 

1) [7 2) .J21 3) f3 v3 M, v40 
3. ~"..;,~~flm'iia ludl ~a [Jl u~tJar.h-\J~1tJ 

'U 'U 'U 

1) .J24AA 2) .J4.J48 3) J9.fii.ffi 

4) .JW8 5) V432 
2J84 

4. ~-\JrhL~LiJu~~ttu;~ 

1) Vi08 
3) ( .J6 +JS )( .J6 -JS) 
5) (5 - J2 )(5 + J2) 

ME 504 

4) (3 + J5 )2 

6) (3J7 - 3.f3 )2 

4) ~ I 
256 

4)4.J24 
7.J72 
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1 

a-;; = '1./a 

unih.J13J l~ a Lth~-;11'U1'U';l~" p LL~:: q LU'U-;11'U1'UL~1J~ (p I q) = 1 I q > 0 LL~:: 

a: E R 19l!J~ p < 0 LLa''l a ~EI-'IltiLlhA~\I.!f a~ = ()-r 
o .., ....1 ""' ...f o .., !'I o ""' .._ ""' ,. VI .. 1 ...f 

L~-n unn1~"'Yl1J L~-n-nn1~"Lu'U';l1'U 1'U<il"'"'n u::1J~1JU<il<il11l'Ylfl~t.l U'Yl<il El Lu'U 

'Ylfl~DU'Yl 1 l~ m LL~:: n LU'U-;11'U1'U<ii"'"'nt.J:: LL~:: am I an I bn LU'U-;11'U1'U';)'i"';l::L~ 

1) aman = am+n 

2) (am J = amn 

3) (ab)m = ambm 

4) (~r = 

t:!l = am-n LlJEla "* 0 

1 

~1ElU1"~ 1 ';l"'Yi1 (125a3
b

6 
)6 L~ElijL'UJUElU1"~1ll L~El a > 0 I b < 0 

1 1 

1~'Yi1 (125a 3 b6 )6 = [(5) 3 a 3 b 6 ] 6 

1 1 

= 52 a 21 bl 
1 1 
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........ 0 

1li'Yl1 

0 ... ... ...~.... .d .. 
nT~u1n~u flm LL~:'V\11L~-nllnn1~\l LL~:: n11LLn£flln11'YlliLfl1El\I'V\lJ1lln1msn 

cu 

e)ou,iu~EfEl\1 El1';l'Yi1 ~tlLtlllli'Yltl~~U'YlL~-n llnn1~.:Ji\li1ElU1\I 
1 1 1 .!. 

i1ElU1\I~ 3 ';l.:!'Yi1 5(3)3 - 4(24)3 + (576)6 - 21(!)
3 lieJul"U1t.JeJu1\1~1ll 9 cu cu 

.!. .!. 3x.!. .!. .!. .!. 

1i'Yi1 4(24) 3 = 4(2 3 x3)3 = 4(2 3 x3 3 ) = 4(2x3 3 ) = 8(3) 3 

1 1 1 

(576) 6 = (3 2 
X 2 6 ) 6 = 2(3 3) 

27(!)~ = 27(~J~ = 27x 
23x~ = 27x ~ = 54x 

3~ = 18(3~) 
9 32 

2x.!. ~ 3 
3 3 33 

1 1 1 .!. 1 1 1 1 

yj;~,f\1, 5(3)3 - 4(24)3 + (576)6 + 27(~)3 = 5(3) 3 - 8(3)3 + 2(3 3 )- 18(3 3 ) 

1 1 

1i'Yi1 6 V4 X 11 .J5 = 6(4 3 ) X 11 (5 2 ) 

1 2 1 3 
-x- -x-

= 6(4 3 2 )x11(5 2 3 ) 

1 I 

: 6(4 2 ) 6 X 11 (5 3
) 6 

ME 504 

= (5 - 8 + 2 - 18)(3) 3 

=-19(3) 3 

= -19\13 
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138 

1 1 - -
= 6{16) 6 X 11{125) 6 

1 

= 66 X {2000) 6 

= 66V2ooo 

18-3 

3.fi -.J3 
=---

15 

4 7+4J3 
: X---= 

7 - 4.J3 7 + 4.J3 

= 4( (7 + 4.J3) 
49-48 

= 28 + 16J3 

II o {:; \111J7+3 J3-2 {:; 
cnn1'V\U~ -v3 ~ 1.73211l:a~ r:; + r:; = 28 + 16-v3 

-v3-2 -v7-3 

~ 28 + 16{1.7321) 

= 55.7136 
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.... I ...l 0 .J 
<i11Eili1\I'Yl 7 ';l\I'V\1L'D'~fi1~EIUsnEI\Ia'2JnTl 24- 2x = X 

..,...,. o I 
1Yr'Y11 -v 24- 2x = x 

0 ..., .t 1.1 

r..~nn1~\la'EI\I'Yl\la'EI\Isn1\l 

24- 2x = x 2 

x 2 + 2x- 24 = 0 

(x + 6)(x - 4) = 0 

i1E1r.h\l~ 8 ';l\I'V\1L'D'~fh~EIU-nEI\Ia'2Jn11 -Jsx + 11 - -J x + 2 = 5 

1n.Yh -J sx + 11 - -J x + 2 = 5 

-Jsx + 11 =5+ -Jx+2 
0 .... .t 1.1 

r..~nn1~\la'EI\I'Yl\la'EI\Isn1\l 

5x + 11 = 25 + 10 -J x + 2 + (x + 2) 

5x + 11 = X + 27 + 1 0 ..j X + 2 

4x - 16 = 1 0 -J x + 2 
·' .t 1.1 1.1 0 .... .t 1.1 'VI 1.1 
111 2 'V\11'Yl\la'EI\J8jf1\JLL~1llnn1~\la'EI\I'Yl\la'EI\Isn1\l';l: L~ 

2x - 8 = 5 -J x + 2 

4x 2 
- 32x + 64 = 25(x + 2) 

4x 2 
- 57x + 14 = 0 
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2 

1) 32 5 

4 

S) (2~s 
2 

9) (--1-) -3 
343 

LL1JtJ1Jn-M~ 4.3 

3 

2) 0.36 2 

1 

6) (-64) 3 

2 

10) (-1-) -3 
343 

3 

3) 81 4 

2 

7) (-125) 3 

2 

4) 0.064 3 

8) (E.)% 
125 

2. li x I y I m I n I a I b I LLa: c Lu"U,)1"U1'U"il~~u1n "il~'Yi1liacil'U~uenh~~1t1 LL~:ij 
'U 'U 

La'lJ:A'n, ~~ LtJ'",),'" 1"UU1n 

3. "il~'Yi1liacll"U~uacl1~~1t1 
'U 'U 

1) .J12 + J4s - J7s 

1 

5) (27x-6 y4 )3 
125x3y 

2) 4.fi + m -3V64 
3) sif32 - 3V4',_ 2V1os 4) V648 + V375 -2ifl92 

4. "il~L;iu'",),'"1'"<iialud'lii1ti1'l-Llliii~n~m..n 
1) 1 

2-fi -Fs 

3) s.J6 -2J3 

2~6+2J3 
5) 24 

sFs -3.J7 

140 

2) 1 
2-fi +Fs 

4) s.J7 + 2Fs 
3.[7 +Fs 
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5. ';)~fi1l~aulu,-tJEn.h~~1r.J 
'U 'U 

1) 13+1- -/3-1 2) 15 9 
13-1 13+1 13 -.fi + 13 +.fi 

3) 213+4- 4+13 
13-2 4-13 

6. ';l~'V\1fhn1~~Ra~-na~-;iTutlU~alud' 

1) .Jm-n + .Jm+n 2) 5~p2 +q 2 
- 3~p 2 -q 2 

7 . .J2a+1 + 3.Ja+2 

8. n1v.u~l~ J2 ~ 1.4142 I 13 ~ 1.7321 I .J5 ~ 2.2361 LL~: J6 ~ 2.4495 
I .. 1 0 I Vl .. l..r.l... ... A ... 0 I .J 

';l~'V\1fl1u,-:lJ1t\.LIIj)fl~';l1'U 1'UCitfl Lu'U 'V\flnCitfl~fl~'YWI'Ur.JlJCit1LL 'V\'U~'Yl 3 
'U 

1) 413-3 2) 216-3 
3.fi +3 3.fi -6 

0 I VI .. I.J' 9. ';l~'V\1L'll'Citf'I1Citfl1JIIj)fl~a'lln1,-<ilfl Lu'U 

1) j;;+i = 8 

3) .J m 2 + 11 = m + 1 

5) rx-;6 = .J3x- 4 

7) .J12x+1 + .Jx+5 = J25x 

4.4 fl\Jfli\t,LilnczffrtL\t,\t,Lii!.la 

3) 2.J5 -6 
6+.J5 

2) .J6x + 1 + 6 ;: 13 

4) .Jx+15 =x-5 

6) .Jx+11+.Jx = 11 

8) .Jx+5 + .J3x-3 = .J6x+12 

riau~u L,.1fl1,-i~LnCit11 f(x) = 2 X LL~: g(x) = x 2 Llilenv:I~niuL~r.J1rl'U thv.i'u 

v:t~niu 9 Ltluv:l~niun1~~"a~ :A~lin~11luu~1 fi'1uv:l~niu t Ltluv:I~niulv.li~L~r.Jn11 
rf~ni'ULeln'll'L ~L 'UUL«ir.J~ ['V\~flLir.Jn11 v:J~niuL~-n:Jn1~~] v:J~ni'ULfln'll'L ~L'UUL«ir.J~LU'U 
v:t~niu~itr.J1ll 1~r.JRlln1,-lu,-tJ 

'U 

f(x) = ax I a > 0 I a * 1 
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f = {(x I y) e R x R + I y = ax I a > 0 I a '* 1 } 

lt1 Lllou-n a~~~n'lfouil a LIJf<il-n a~,}1ou 1ou,.,;~ L ,-ou-;1-n a~~~n-iouil a L'lf<il-n a~';i1ou 1ou,.,;~u1n 
1 

L11fi1'V\'Utl a ll1nn11ff'UUL~El'V\anL~r.J~';i1"U1'U L1iou (-2) 2 ;A~';i1"U1'U'lfUtld11il1f,}10U1'U1l;~ 
'U 

y 

F··········'···i········ .. ·······l:=x:=r=I:: :::_ 1 . 
1 1 . . . . . v _ _ 

t···············~··'···~~f~--~···+··············i·······'·····'·'··i·····'········+····'······+'··············t··············'··i·········'·····"i'··'·'········ 

1 ! 
! ~ 

i··················!··········· .. ···f··············+·············+······························ ················f···············~················t··············+···············i·················i· 

j i ... 
i················!·•··············-t···········-··!················t:·············· ··········t·+·······--· .. -+·-···········+-·············•················-1·················!··················! .. 

-'·+-+--l--
i---····--· ...... ,., .............. ,.,~=t±I~~ ==+···· ........... + ................ , .......... ;, .• , .................. ;, ............................. +···············i,······--······+····--························+······· .. ··· 
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lunT~L;i£Jun~1~~LV\ijEJ'U11L~1~::f;~11L~1Wl111~t111~n~1~Lii-\1111~i1-\I~'U 
'U 

I A \'1 I A A iJ 0 \'1 I 

LL91L'UEl-\1~1nL~1 L11Wl111~tlEJ1llJ1llfi111JV\111ll'lJEJ-\I ax LlJEJ X L 'U~1'U1'UEJ9'l~~nll:: L~1 Lll 

Wl111~n~::fl-\l~~ liau1-\lnn~a-\l i1V\fufi1 L-rlu 2 .fi au1-\IL~nf'l111L~1~::fl'uLflll~~=f;" 
~ 'U ~ 

u~·ijau11 2-fi LiJufi1~Li1ln~fi1th::111m'lJEJ-\I 2-fi L-rlu 21.4 
I 21.41 

I 21.414 
I ... unit£.1111 

""'... ""' 0 l ... ..-ct A I .J' 0 ... iJ ... 0 ... 

'Yl'lf~L~'U'Yln1V\'U~ 'Uflmf'lfl1~f'l~'lf'U~-\I 'lf-\ILL~~-\111nD'lJEI-\ILfl'lJ'lfn1fl-\l L 'U~~-\1 WlV\~lJLfl'lJ 

-fo ..,...&iJ o 
'lfn1fl-\I'YlL 'U~1'U1'UEJf'l~~n£J:: 

.., 1 ...1 ..,. ( })x 
911Elli1-\I'Yl 2 ~-\IL'lJ£J'Un~1~'lJEJ-\I f(x) = 2 

··-1·-:··a····~·-·······--····-8· ............. : ................ , .................................. "' ............ +- .... r . .. -~· ....... >=.I ............... + ........... + ................................ , ........... + ................ , ........... , ............. +-· .,. ...... + .............. : ................. , 

---~+-4--+---+--r-+'- 2" -4~r-4-~~--~--+~~~~-····-~-~~----·t~-..... ~ ...... ~ ..... . 

--:-. ::[ ' .~~·.i,~~+ ...................... + ................ , ................. , ............... + ............................................... + ............... ; .............. j ................................ + ............ . 

. , ................ ++ i +· .. 1 i ~ ..___ __ 
l 

10 : 
····+········· ·i···········l .............. , ...... + ........... l-····••"1"••••• !·· ...... ....... . ... ·······+···· ·!f············i .. ······ 

: 
: 

t ................................ + .............. , ................ , ................. t··--..... 2 

! 

+ ............ ,r ............ + ........... + ............... 

1 

................ 1 .. --......... +··---...... + .......... +-........... +--·--··· .. +· ........... + ............. ;i-----........... l!'·--......... _,. .............. +!-- ...... 1 .... =i= 

111~1.h:nau 4.2 
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ftiJUii!JD"Yf"rfi\41Liln-ArYn\41\41Liiua 
1. n11~'11£h1 f(x) = ax ';l:~.h~';)fl (0 I 1) Lftll£1 L iie.:t';l1n a 0 = 1 • 
2. LfiLll~'ll£1.:1 f(x) = ax u1:neu.;'1r.JLIJJCJl'll£l.:l,j1~1~';l~.:t L1~fLiJ~L'lrfl'll£l.:t,j1u1u 

,~.:~u1n 
.... .. -~ ..... .:. .... .. .4!1 ..... 

3. rna> 1 I f(x) =ax LiJun.:~n~uL~ll fl1 0 <a< 1 I f(x) =ax LUUn.:tn'.b'Uafl 

4. t11 o < a < b LLa1 ax < b x wn.,i'u"ffn x > o LLa: ax > b x W"l'V\i'u'Yln x < o • • 

............... ', .................. , ................. :., .................. , ............... + .............. 1 ................. , ................. t~~ ~:~1--+-~1-~j-f'+l)"_= -+--! ... -·-f--.. -f .. ----.. .f---~·-i--"-"-+~ ........... ;-.... --;. .. - .. 

; _____ + ~! ..... ·------------+··-----------~f .. __ · __ ·_·· __ ·_··_::::::::::::·_·_· .. __ .. ___ ·_·_·_·:·:·:···:: .. __ • __ .. _ .. ___ .,, .. __ ............. + ...... ~ .... ·--\:~.,.v ................ , ................. , ................ j ................. ; ................................. + .............. + ............... + ......................................... . 

i I ~?'~~ 
_ ... 

5 

I 

-. 

: 
. .. 
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ca... I ...1 I 

911Eit.I1-\I'Yl 3 ,-,-\I'V\1fl1 X 

1)3 15 =3 3
x 2)2 9 =(x-3) 9 

..,....,. o A 15 3 
1tr'Yl1 1) L UEJ-\1,.,1n 3 = 3 x 

.... ~ 
~-\IUU 15 = 3x 

X =5 
A 

2) LUEJ-\1,.,1n 2 9 = (x- 3) 9 

.... ~ 
~-\IUU 2 = X - 3 

X =5 
A 

3) L UEJ-\I,-,1n 4 Jx = 16 x-
1 

i-\l,fU 4 3x = 4 2(x-1) 

3x = 2(x- 1) 

3x = 2x- 2 

X = -2 

....... 0 2 
1lf'Yl1 2 X: 32 

I 

UUflEJ 2 2x = 2 5 

,-,::,~ 2x = 5 

X = 2.5 
.... ~ aol I 

~-\IUU n"51rd-nu,-,~ (2.5 , 32) 
'I 
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• -~ .. ... 2 iJ -~ .. ... .a: ... tt • 2 'VI OJ; • 

L\Ul"1J1nn"niiJJ~ y = 2 x L un"niiJJULVUJ ~"uu Lll£1 2 x > 32 1J: L~11 x > 2.5 

Jufia L'D'~fi1~£11JIIJJ£l"£1Rlln11 2 2x > 32 fl£1 (2.5 , oo) 

t11ath"iialt1d' lum,L:nr.Jun-r,vJ-na"Vl"niua1ir.JnTlma"Vl"niuLan'lf1~LuuL~r.J~ 
LL~:n11La aun11vJ 

1) f(x) = 3 x + 2 

2) g(x) = 2 x+l 

1n-,;, 1) L;jr.Jun,-,vJ-na" f(x) = 3 x + 2 l~r.JL~111l1n y = 3 x LL~1Laau,~'Yln1l~;fu.n,"uu .. .. .. 
• 'VI OJ; ... 1 ... .r 2 V\U1r.J 1J: L~n11n-ne1" y = 3 x LL~: f(x) = 3 x + 2 ~"u 

............................... , ..... ·····-r···· ..... , .......... · ················ ················r··············r·············r··············r ········r·······e· ··············· 1 1 
i l : : : I -g; XJ - .. . 

- ~ " .l.. ·--- -- -·· --1---j- ' . ·t· • -;7, ........ , ........... -+··············+········+···························+·············i··············+··············'··············+·········· 

........ + ................... , .................... ·; ncx~~t/1 

~ .. 1/ .. L. ··--;. .. --+-·-·t·-··---+"--··~·······-~·-••"••·•·l-"-·-+-•••·-·-~····•--.)---·•• vr 
+-········ .. ··-+··············+································l..--"·················lv···············¥-···············t·············+··-···········i··············+···············i .. ··············'·················} .. ·······+········+···· ..... , .......... , ............ . 

• 

i 

! 

I -

.... ...1 1 1 .a: .... ...1 • 2) L-nr.Jun11n-n£l" g(x) = 2 x+ ~r.JL1111l1nn11L-nr.Jun11n-n£l" y = 2 x LL~:L~£1\4 

'Yln1l~ LU'Y11"'11'1r.J 1 V\U1r.J 1J:ltin11vJ-na" g ti",-1.1 
.. .. 'II 
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• 

w ~)=~=r • I I 
• 

I ······+ . 
! wv_ ; ..... ..,. 

' 

... / jl i 

~v I . !' 

• 

/ v . . 

; ..-::~ . . 
0 ~ 10 

. 

! ' ... 
• 

' 
. 

• . . 

• 

. . 
i ; 

• 

; : e 
• 

ao do t. II .... t .... A I' A 

ll ';11 u 1 UEJ ~ ··r~n u: 'Yl n1 'V\ u~ fl,.-\1 LL ,.n ~1u EJ n ~,. e L ~ u u n fl m~ fl1 ~lil,.-n"11 ~1 ~ 

Leonhard Euler (1707-1783) -;l1u1u e LU'Ufl111JJEJ-\I 

lim(l + .!.Jn 
n~«> n 

A .... A .-.J'" ...1 ... I ..r A .... 1 
n,.:u1un1,.fln~1~n~m:-nEJ-\I ou,~';l'U'U LU-nm:'Yl n llfl1ll1n-nuL,.Elll ') ~fti'U1 -u, 

1-n"1LLfl~fli~ L,.1';l:LL~~-\Ifl11J1-\Ifl111JJEJ-\I n i-\1~1,.1-\l<iiEJltJU 
'U 

n 1 2 10 100 1000 10,000 100,000 1,000,000 

(1+ !J 2.0 2.25 2.5937 2.7048 2.7169 2.7181 2.7182 2.71828046 ... 
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········6 ..................... ~ ............. + ............ +·····-.. --~········-·+···· .. ·····t""""""""+··-""""""+·- ........... + ............ + .................................. ; ................ + ..................................... i .. -.... -...................... + ................. , ................. + ................ + 

· ................. · · 4 ....... : ........ + ................ ; ................... ; ............................. + .............. ; ................ .,. .... · · ... f ... · .... +.. ..... ·l .......... ·I· ........... ; ................. ; ................ ; ........... + .............. ; ................. ;. . ....... : ............. ; ........ · + 

........ ~7~ 
· · .............................. -.+ ............. --+ ... -........... + ................ .;~ ... ~ .... c .. ·4·-.............. + ....... c ........ + .. ········.J.. .............. f. .............. j .......... c .. ••l· ................ ..;. ............... + ............... + ................ + ................ + ............... + ................ " ................ + ................ j. 

1 

..................................... 1 .................. j .... : .. c ......... + .................................... ;.:.: ............. + .. ; ............ ; .................. j 

.......... 2- .................................. + ............... + .................. , ................ j.o .. ; ........... :.! ...................................................... + .................. j .................. j ................ + ................. ; ................ + ............................... .. 

.............. .. .... ~ ........................ + ............... + ............. +···· ........ .; ........... c•f···· ... ····!·····-..... ~ ............... + ....... -....... .j.. ................ -j .................. f ................ ; ............... + ................................. + ................. + .................. ; .................. ! ................. + ................. + 

I 

1l1'Vith·::nEJu 4.4 

Vf-\Jn-iu f(x) =ex L;r.Jn11 rf-\Jn-iULEln'lf1'ViL'U'UL:ar.J~ lrn1J1nii (natural exponential 

function) 

Vf-\Jn-iuLEJn'lf1'ViL'U'UL~r.J~ ';l::t.h::~nfl1'1iLLniJqjV\1fl1-\J ') Elth-\Jn11-\J~11-\J L'liUUqjV\1 

~L~tJ1rl1Jn11L~1Jt.A1J1ni.~El-\Jt.h::,-1n1 L-6U n11fl1'U1r.Jn11L~1Jt.A1J1ni.~El-\JUnLfl'i nTI 

R~1tJ~El-\J1i1fln1JJUflll1'Vii'-\JR n11fi11';1REI1Jfi~-\J~1fl (half-life) ~El-\J strontium 90 LL~:: 
II 

o ,¥ II iJ II 
n11fi1U1n~tt'lEJnLur.J'Y11JfiU L UfiU 

ftfl1A~11JLtltJTtlLiln.ffML""Li1!Ja (Formula for Exponential Growth) 
~ . 

Rfl1fi111JLii1J lfiLEln'lf1 'ViL'U\U~r.J~ fi1V\Ut'llflr.Jrf-\Jn-iu Q lflr.J~ 
'U 

Q(t) = q 0 ekt , k > 0 

L;r.JnLL1J1J-41~EJ-\Jn11Ltl1J lflLEJn.fl 'ViL UUL~r.J~ (exponential growth model) 

.... ""' t.l iJ I ""' A I iJ a~ -:. .lA ..... Ll1Elfl1LL 1 t LL'Yl'UL1~1 k L 'Ufl1fi-\Jfl1 L11EJ1';)flfl11 Q L 'Uu11J1ni.R-\J'Ylfln~1'Y11J 

EJulu'li1-\JL1~1 t R-\JLnfl11 Lila t = o L11ii Q(O) = q 0 e 0 = q 0 ;A-\Jna1111 q 0 Lilut.A111m 
'U 
I 

A II 

L1llfl'U 

148 ME 504 



tl1Eith\l~ 4 ,}1~1\UJnLfl~hnnn1,-LitJ\I'V\i\I-;J1nL1~1~·h~1tJ t i1L11\I LLa'~\ILGltJ 
a-11n1,- Q(t) = 50e o.7t 

I 
0 ... ~ .... ... 

1) ';l\I'V\1';11~1~L,-119l~'lJEI\11JnLtl,-

2) 5j,j1~1~UnLfl'iLrh1,-L~EIL1~1~-h~1tJ 10 i1L11\I 

1n-rh 1) l~L1~1L~119}~ t = 0 ';1:1~ 
Q(O) = 50e 0·

7
<
0
> = 50 = q 0 

.... ~ ....... ... ~ ~ I .... 

~\1~~111JnLtl,_L,-119l~EitJ 50 9'11 
'U 

2) L~EIL1~1LU~ 1 o i1L11\I-;J:ij,}1~1~unLfl'iLi:J~ 
0(1 0) = 50 e 0·

7
<
10

> = 50(1 096.6) = 54,830 tl1 

I 7 'VI~ A I~ I 

,_,3J1UL,_,c;'l fl1 e = 1096.6 a-1111,-tl'V\1 LG1';11ntl1,-1\l'lJ\IEitJ'Yl1tJL~11 
• 'U 

~ 

n11'ifa1UcR')!JD"if11'tl3JaJ14tl111,i'"iu~tJiirha" (exponential decay) 

n1,-a'~1lltl1'1JEI\Ia-1,-n11ir~fli'\15';l:fl1'V\~~~1tJVf\lni'~ a IA\IittJ111L~tJ 
Q(x) = q

0
e-kt , k > 0 

L'itJnLL1J1J,}1~EI\In1,-a-~1tJtl1LEin'lf1 ~L ~~L:atJ~ (exponential decay model) 

t11ath\l~ 5 n1a-1,-n11ir~fl111~i'\15'1Sit~'V\rt\la-~1lltl1 5% "ai1111\l ti15ja-1,-L~1I~~ 5oo 

ni'11 ";J:ija-1,-L'V\~EIEithrh1,-'V\i\1';11n~L1~1~1~1tJ1~ 4 i1L11\I 
'U 

1n-rh a'11n17'Yi'1Ltl'lJEI\ILL1J1J,}1~EI\In1,-a'~1lltl1'1JEI\Ia-17n11iJ~tl11Tr~i'\15 flEI 

Q(t) = q o e -kt 

l~LL1J1J,}1~EI\I q 0 = 500 ni'11 

k = 0.05 (L i1EI\1';11neitl,-1n1,-a-~1lltl1LU~ 5%c;iai1L11\I) 

t = 4 -i1111\l 

";J:Li 0(4) = 500e-o.os(4
) = 500e-o·2 = 500(0.8187) = 409.4 

.... ~ .... .... .... ... 4 .... 

t1\l~~a-1,-n1111~tl111~7\la'fl\IL'V\~EI 409.4 n,-11 
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.r ~ 
(;lilflL1J!.If11Jfl14 (compound interest) 

~ A .r I I iliA 'II A 

L,1~::L,1J';nn1J'Y1\UJ13J-nEHI~£lnL'lHJ£lll1\l\11ll (simple interest) tl1L\IU<ilU P fl~ 

~£lnLifu£lth\1~1ll LUel<il,1 r c;ieJtJ n1 s LUU-;11U1UL~'U.,13J~L,1ih'\i\l';l1nL1fi1~1ULtl t 

tlrh'V\'U.~ l~u s = P + Prt 
" ..... I .r ....~, !'I tJ A " ..... ..... 'II ~I I !'I 
LU'Y11\I~'ffi';)Cil1\l '] ~£lnL1Jli'Y1 L~ LU 'V\U\1 '] ~::TI3JL-n1n1JL\IU<ilU-n£l\lun£l'U.nfl1liLu'U. 

.... 'II tJ I "'~tl A .r ~I I "'~tl A ..... 0 .r I .r .... I 

L\I'U.<ilU-n£1\1 <ilel L L~£l'V\1~£lnL1Jll-n£l\lu<il£l L IJf\ln1,fl~fl1U1nL~£lnL1JliL'lfUU L,Un11 

~£lnLflli'Y11J9iU (compound interest) 
..... I ..... 'II ..... .r I ~I " ~ I ~I ..... ~ ..... .r 

83J3J<il11 L\IU<ilU P £l<il,1~£lnL1Jll r <ilelu 'Yl'J.J<il'U. k fl,\l<ilelu ~\IUU£l<il,1~£lnL'J.Jll 
II 

1 I I 1 tJ 
'U.LL<ilfl::'lf1\IL1fl1 t = -

k 
..... ~ 0 A ~ I ...1 A !'I 
~\IUU ~1U1U S 1 L3JEJ8U'l~'lf1\IL1fi1'Yl'V\U\ILuU 

1 
5 1 = P + Pr k 

r = p (1 + k) 

0 A~ I ...ld!'l 
~1U1U S 2 L3JEJ8U'l~'lf1\IL1fi1'Yl'V\U\ILuU 

5 2 = 5 1 +5 1 rt 

r r 1 
= P(1 + k) + P(1 + k )rk 

r r 
= [P(1 + k )](1 + k) 

=P(1+~) 2 

k 
,. ......... .... ..... t¥ , 'II I 

L~ll11inTn~u1nuu L,';l:: L~11 

r 
S" = P(1 + k )" 

AT tl"" .... IJf\1 L~ll n<il ~:a-nuu 

S = P(1 + i)" 

A r ., 1 ~ 1 o ..... 1 

L3JEJ i = - ';l1n<il1,\I'Y11liLfi1Ju1'V\U~fl1-nEJ\I (1 + i)" 81'V\,1Jfl1-n£l\l i LLa:: n 
k 
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i1eH.h-\l~ 6 Ll1111il11~-hnL~U 6001000 1J1'Y1 el~~1~ElnLiJtJ 8% ~ElU ';l-\I'V\1L~U~111LrlEl 
'II 

f\~1Jti1'V\U~ 3 U tl1 

A ...t " ~I ~ 
1) fl~~ElnL1JtJ'Y11J~Uu~: 4 fl~-\1 

A ...t " ~I ~ 
2) fi~~ElnL1JtJ'Y11J~Uu~: 2 fl~-\1 

....... 0 0 A .... I 1 
11i'Y11 1) n1'V\U~ P = 6001000 I r = 0.08 I k = 4 LL~: n = 12 (L UEJ-\1';)1n11 4 'lf1\l '" 

I ~I !"I ~I .... ~ 
LL~~:u LuUL1~1 3 u) ~-\IUU 

i = !._ = 0.08 = 0.02 
k 4 

LL~: S = P(1 + ir = 6001000(1 + 0.2) 12 

., 1 ...1 r ..,., 
';)1n~1~-\I'Y11tJL~11'Y1 i = - = 0.02 = 2% LL~: n = 12 ';)!: L~ 

k 

S = 6001000 X (1.26824179) = 7601945.074 
.... ~ A ~ ~1...1 .., .,.... A 

~-\IUU L11ElLlUu'Y1Ll111';): L~~UL\1\4~111 7601945.074 1J1'Y1 

0 A .... I 'l I 

2) n1'V\U~ P = 6001000 I r = 0.08 I k = 2 LL~: n = 6 (L UEJ-\1';)1n11 2 'lf1-\l ULL~ 

~I !"I ~I ...., ~ 
~:u LuUL1~1 3 u) ~-\IUU 

i = !._ = 0.08 = 0.04 
k 2 

LL~: S = P(1 + i)n = 6001000(1+ 0.4) 6 

" 0 ..I .., " 
';)1n~1~-\I'Y11tJL~11'Y1 i = 0.04 = 4% LL~:: n = 6 ';)!: L~ 

S = 6001000 X (1.26531902) = 7591191.412 
.... ~ A ~ ~1...1 .., .,.... A 

~-\1\4 U L11ElLlUu'Y1Ll111';):: L~~UL-\1\4~111 7591191.412 1J1'Y1 

.r t; I .... • • 

fiDflL1J!IYI1Jii"LL1J1Jf'IDL"ih1 (continuous compounding) 

A :CI o ...., ..I " ~ .d' o L " ""' L11 El P I r LL~:: t LuUfl1fl-\1~1 LL~:f\111111-n El-\ln1~'Y11J~UL V411-nu 'Y11 'V\ L-\IU ~111 

(investment) L~11:ffu L~tlEl-\ln1~~~1';)LleJ1J~~-neJ-\In1~YhL~-;i1U1U"iEl1J (conversions) 

~ El til 'V\ qj ;f'" '] 
Ll1J11ii11 p LUUL~Utl\4 er~~~ElnLfltJ r ~ElU 'Y11JtlUU~: k flf-\1 1l1tJ'V\a-\l t tJ -;i1U1U 

'II 

~El1J'Y11JtlU n = tk ~-\ltfu fl1-nEl-\IL~U~111'V\a-\l';l1n t Uflel 

S = P(1 + !._ )1
k 

k 
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S =Pert .................. (1) 

--
l .I 0 -:. ~ I A -:. ~ ... 1...... 0 .... A ... 

'U.'lJ nt:'Yl';l1'U.1'U.1£l1J L ~lJ'lJ'U. fl1 L.:l'l-1. 1111-;):L ~11'lJ'U.~1tJ LLfi111'1Jfil';l1n~ (limit) 'V\1£111 

'lJ£l1JL'lJfil (bound) nufiT£i' LL~:n1'V\'U.~ l~liR11n11 (1) L11nti11i1R11n11 (1) LL'Yl'U.~~'lJ£1.:1 
n11'Yl1J ~'U.£1 th.:~" eLite.:~ (continuous compounding) 

i1eth.:~~ 7 R1111~11 ~·hnL~u 200,000 U1'Yl eJfil11~enLflufeu~: 7 "eiJ l~u'Ylu~u 
'I 

I A I .. A I ..,_, ~I 
LL1J1JCil£lL'U.£l.:l ';l.:I'V\1fl1'lJ£l.:IL.:I'U.111JL11£lL1~1~1'U. LlJ 4 lJ 

1~Yh l~ P = 200,000 , r = 0.07 LL~: t = 4 LL~:L11LL'Yl'U.l'U.R11n11 (1) 

152 

S =Pert 

= 200,000 e o.o7<4> 

= 200,000 e 0·
28 

= 200,000 (1.3231) 

= 264,620 
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.... I d . A I A .., A al .r .., A I A .... .r 
~1Elli1-\J'Yl 8 a'llll~11 L-\JU~U P LliElH1nLL'lJ'lJ~ElnL'lJli'Yl'lJ~U'lfU~~ElLUEl-\J El~'l1~ElnL'lJll 

q 

8% fiiEltJ l~i''lJL~U'l1ll 1001000 'lJ1'YlLUL1~1 5 iJ -;J-\J'V\111-;J:~1nL~U~UL'Yhl'l 
1nrh lia-lln1'l (1) L~El s = 1001000 I r = 0.08 LL~: t = 5 

-;J1na-~'l s = Pert 
'LI 

-;J:l~ 100 000 = Peo.os(s) 
I 

= Peo.4 

p = 100,000 
eo.4 

= 1001000 e -0.
4 

= 1 001000(0.6703) 

= 671030 
.... :::. ._, .,I A tJ 
~-\JUU -;J:~El-\JH1nL-\JU 'l:ll1tu. 671030 

(1) f(x) = 4 x 

(3) f(x) = 2 x-
1 

(5) f(x) = 2 1
x

1 

.., I 

2. ';J-\JLLna"lln1'l'V\1fl1 X 

(1) 2x-1 = 23 

(3) 2 3x = 4 x-1 

(1) (a+ 2)x = (2a- 3)x 

~· Q; LL1JtJHnMcPl 4.4 

(2) f(x) = 4 -x 

(4)f(x)=2X+1 

(6) f(x) = 2 -I x/ 

(2) 3x = gx-2 

(4) ex-1 = e4 

(2) (a+ 1)x = (2a)x 

lu-IiEl 4 -8li~1'l1-\J'Yi1liL~llfl1U1m'V\1 ex LL~: e-x 

4. -;i1u1uunL~1lun1'.1fu:kl'V\i''lJL~1: 'V\~-\J-;J1nL1~1 t i1Ll1-\JLLa"~-\J 1~uLL'lJ'lJ-;i1~El-\Jn1'l 
Lil'lJL~LEln'D'L~LUUL;all~ n1'V\U~L~ll Q(t) = 200e 0

·
251 
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(1) ~~'V\1-;i1U1UL~llflU81J£l~UnL<n;lu1l1'lfU:tn'V\-rlJL rn: 

(2) ~~'V\1-;i1U1UUnL<n;lU1l1'lfU:L~1:'V\a~~1nL1~1~·hUL11 20 i'1Lll~ 
5. -;i1u1uunLil;lun1'1fu:tf1'V\-ruL~1: 'V\a~~1nL1~1 t i1lll~ LLR<il~ L<iltiLLuu-;i1~£l~ff1,. 

L~lJLiiL£ln'D'1~LUUL;nl.l~ n1'V\U<ilL<iltl Q(t) = q 0 e 0
·
011 ti1L~llfiu£i-;i1U1UUnL<il; 200 i1 

~~'V\1-;i1U1UUnLil; L~£lL1~1~1UL11 2 1u 

6. lu.tJ ~.fl. 2545 11,-:L'Yifl'V\it~ii11,-:'lf1n,-11,-:ll1m 20 tr1uflu ti1n1,-d~ll-n£l~11,-:'lf1n,. 
LUULLuu-;i1~£l~ L£ln'D'1 ~ L uuL :atl~ LL~:ti1eY<n,.1n1,.L ~li-n £l~11,-:'lf1n,-LiJu 2% ~e1tJ ~~ 
11,-:1nm-;i1u1u11,-:'lf1n,.-n £1~11,-:L 'Yiflii'l uiJ ~-fl. 2570 

1. -;i1u1un-rll-n£l~R1,-111iRLifitJll 42 'V\a~,1nn~1~1ult1 t i11ll~n1'V\U<ilL<iltl LLuu-;i1~£l~ 
n1,-~~1tli1L£ln'D'1 ~LUUL:atl~ Q(t) = q 0 e -o.0551 ti1£iR1,-lUL1~1L~llfiU-;i1U1U 800 n-rll 

~:rJ~fl~L'V\~£l£lth'YhL,- L~£lL1~1~1ULU 10 i1Lll~ 
\1 

8. R1,-nli3TU<n1l1~-r~H 'lfU~'V\rt~£ie)<n,-1n1,-~~1tli1 4°/o ~£li1Lll~ ti1lUL1~1L~ll<ilu£iR1,-
£ltJ 2,000 nfll ~~'V\1-;i1U1U~,-~L'V\~£l£ltJL~£lL1~1~·hULU 10 i1Lll~ 

\1 \1 

ie1 9-11 liit1,.1~n1tJL~ll'li1tJlun1,-ti<ilf11u1m 
.. 1 - . 'VI .... ..t .... I ~I .... d ~I I d 9. ~1nL~U 240,000 lJ1'YI L~~£lnLlJtl,-£ltl~: 10 ilflu'YilJiiU'Yin ') fl,-~u ·~~'V\111UJ£lL1~1 

'I 

~1ULU 8 iJ ~~1nL~u~:£iL~U,-1liL'YhL,-
" 

10. ~flLLli~1nL~ul~~nL~£lLL,-nLn<il -;i1U1U 100,000 lJ1'YI elil,-1~£lnLijtl 8°/o ~elU'YilJ~U 
\1 

'Yin ') 1 lu 4 -ne1~iJ ~~'V\1~U,-1liL~£lL1~1~1ULU 18 iJ 
'I 

.,I - 'VI .... ..t .... I d 'VI ........ - 1 11. ~1nL~U P lJ1'YI L<il<ilflnLlJtl 9°/o 'YilJ<ilULLlJlJ<ilflLUfl~ L<il,-lJL~U,-13.1 250,000 lJ1'YI U 

L1~1 20 tJ ~~'V\1fh1.J,-:ll1m-n£l~ P 

4.5 Yf\Jnicuaon1~naJ (logarithmic functions) 

~1nYt~niUL£ln'D'1 ~L UUL:atl~ f(x) = a X LiJuv:l~niuL~lJL~£1 a > 1 LL~:LiJuv:l~niu 
d d " 'VI .... 1 'VI 1a .... d .... .....~.... .,.I I d 

~~LlJ£1 0 < a < 1 '11'~-;J:L'V\U L<il11 LlllJL~U'YI81JU1UfilJLLnU Y 'Yiil<iln,-Tn3J1fifi11'V\U~~~ 
'I 

L,-1~,-1111 v:~~niuLeJn'D''l~LuuL~tl~ t LiJuv:l~niu'V\it~~eJ'V\it~ i~lfu~:iiv:l~niu~n~u 
'I 

(inverse function) -ne1~Vf~niu f ~~L;jtiULL'YIUi1tl f-1 Jutie1Li'1'V\-ru 

f = { (x , y) e R x R + I y = ax , a > 0 LL~: a * 1 } 
... 1 d 

~:lJ f- 'D'~ 
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• f-1 = { (y I x) e R + x R 1 y = ax I a > 0 LLft:: a ::~: 1 } 'V\,.El 

f-1 = { (x I y) e R + x R 1 x = a Y I a > 0 LLft:: a ::~: 1 } 

'il1Elth'l~ 1 -;J'IL;itJun,-1~-nEJ'I f = { (x I y) e R x R + 1 y = 2 x } LLft::n,-1~-nEJ'I 
f-1 = { (x I y) e R + x R 1 x = 2 Y } 1JULLnUfiLiltJ1nu 

\1 

y 

-......... 8. v I ,/ _,_ .. i I/ i 

················ ······& I v 
I fl i/tx> :x 

ill =2" 
i 1/ I/ --. 

t/ r/ 
~ ~ 

!---
·······~········ 

......... .............. v L--;._-.--
. ? --- :nfvl = b¥ 

! v v v 7 

;,__....--v Vt/ -' io / I 1 

....... ....... .......... .... v I ... -.-. .. ·~····· .......... 2-v If i ." 
/ II 

• 

.,: 

"" 
i'ILn9111 t LLft:: t-1 fi1'1rhtJurf"niuLi~1J 

~ :.--

; ....................... 

Yf'ln-iu f-1 lu~d LtJurf'ln-iuftEJn1~fi1JflUREJ'I (logarithmic function base 2) 

~1mh-:~il2 ';h'IL;ir.ru.nnr.J'IJEJ-:1 f = { (x • y) E R X R+ I y = GJ} LLa::nnvl'IIEJ.;J r 1 = 

· ( 1 )y I ... ..... { (x , y) e R + x R 1 x = 
2 

} 1JULLnu~L9ltJ1nu 
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\ 
... ; 

vJ. ! i 

rex)= r. \ / 
1\ v : 

\ \ / ih(ll) =x 

~ ~ / 1----
0 ~ v "" 

10 

i/ "-. ! ltf) = -
! ~ 

~., 

/ 
-. ...._ 

:--..___ 
~ ... 

i v - ---- ---
v . 

: v 8 : 

i~Lnfl11 f LL~: f-1 fii1~ihtluft~neiou~fl 

-~ .. ... I l .1.¥ :'1 -~ .. ... A A 1 ' . . . 1 
n~n'D''U f- 'U'Yl'U Lu'Un~n'D''U~ElnTi'Ylllfl'U 

2 
(loganthmtc function base 2) 

loun~mi1liJ Lh'V\~1J X = a y ';l:L;jEJ'Ul'U~U y = log a X 
\1 

• '4 I'll .... I A A I I 

LliEl Lll Ltl~:~fl'U L'D''U log X ';l:'V\111EJtl~ log 10 x LL~: In X ';l:'V\111EJtl~ log ex El1'U11 

~Eln1~fl11fl'U e lt~u~ In x L;un~an1~fl111f'i~1J'D'1ii (natural logarithm of x) 

...... ... 
Ri1fl1~'t11Jii~~IJ!f1fl (natural logarithm) 

~iJLan.fl~L'U'UL~EJ~ (The exponential form) x = aY LL~:~u~an1~fl11 (The 
\1 \1 

:'1 -- -., -., .. ~ -., I logarithmic form) y = log a X Lu'UREl~11MIEl~n1~LLRtl~fi1111Rli~'UtrLfiEJ1n'U~:'V\11~ X , y 

LL~: a 'Utln';l1n~'UU~W1111~tiLU~EJ'U';J1n~u'V\d~liJLU'Uen~u'V\it~ L'V\fl~~~fltl~L;juul~ 
\1 \1 • 

aulou~U~Eln1~flllnfltl fltl~n1~L;jEJ'UR1ln1~l~aulou~UIIJJEl~ y Li:Jouft~nei'UIIJJO~ X 
\1 \1 \1 \1 
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........ 0 

11i'Yl1 

1 
(3) log 16 4 = 

2 

(1) log 3 9 = 2 

1 
(2) log 2 8. = -3 

1 
(3) log 16 4 = 

2 

(4) In 7.39 = 2 

(1)49=7 2 

(3)-1 =5-2 
25 

1i.Yh ( 1 ) 49 = 7 2 

1 

(2) 6 = 56 'V\;£) 6 = 36 2 

(3) _1 = s·2 
25 

(4) 0.1353 = e-2 

... I ..1 ~ I 

9\1£Jt11"'Yl 5 -;J"LLn'V\1fl1 X 

( 1 ) log 3 x = -4 

(3) log 5 125 = x 

ME 504 

(4) In 7.39 = 2 

.... ~ 2 
~h1UU 9 = 3 

.... ~ 1 3 fl"'"'" - = 2-8 
1 .... ~ -fl"'"'" 4 = 16 
2 

... ~ 2 fl"'"'" 7.39 = e 

(2) 6 = 56 
(4) 0.1353 = e-2 

.... ~ fl"'" u log 7 49 = 2 

... ~ 1 fl"'"'" log 36 6 = -2 

.... ~ 1 fl"'" u log 5 - = -2 
25 

.... ~ fl"'"'" In 0.1353 = -2 

(2) log x 81 = 2 

1 
(4) In X= 

2 
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....... 0 

1li'Yl1 (1) log 3 x =-4 
... ~ 
~h1UU X =3-4 

1 
= -

81 

(2) log x 81 =2 
... ~ 
ft-3UU 81 = x2 

g2 = x2 

X =2 

(3) log 5 125 =x 
... ~ 
ft-3UU 125 = 5x 

LL9i 125 =53 

';l:l~11 5x =53 

X =3 

(4) In X 
1 --
2 

... ~ 1 

fi-3UU X = e2 = 1.65 

LilnanitNailn1;naJ (logarithm identities) 

~';l11nt.1n11'V\1fh luw;i~:-Na9ialtld 
... I ..I I 

Cil1£ltJ1-3'Yl 6 ';l-3'V\1fl1~£l-3 

(1) 12log12 6 

(3) log 8 8 

1ifi1 (1) 12 10812 6 

158 

l~ 12logu6 = m 
... ~ 
fi-3U u log 12 6 = log 12 m 

m =6 

li'utia 12 10812 6 = 6 

(2) log 10 10-4 

(4) log 6 1 

~~ 
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(2) log 10 10-4 

l~ log 10 10-4 = m 

~",f'" 10-4 =10m 

m =-4 
I 

....,. A 4 
U.'U.flEl log Io 10- = -4 

(3) log 8 8 

l~ log 8 8 = m 

(4) log 6 1 

l~ log 6 1 = m 
..... :::. 
~"'"'"am = 1 

LL~ 6° = 1 

~::i.~11 m = 0 
~ A 

U.U.flEl log 6 1 = 0 

ti1 f(x) = a X LL~1 f-I (x) = log a X 

... ... I I I 
'Vi"~::~n11 f [f- (x)] = x LL~:: f- [f(x)] = x 

LL'YlU f(x) = a X LL~:: f-I (x) = log a X ~::i.~11 

f [f-1 (x)] = x f-1 [f(x)] = x 

f(logax) = x 

aiog..,x =X log a ax =X 

..... .... I i.ti.,J' .... tl 1 .... "" O l A .... ll tl 1 
I 

REl"LEJn~n~m9lEJ u.11 ~:: fJ-.r1U.'Yl~::'Yl1 ""'Vi~U.Eifl '"~ Elf11""1f1 
'II 'II 

alog,.x =X 
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.... I I glog9 7 =7 fl1 £J tJ1~ L -n'\L 

log
4 

4 -s = -5 

log 16 16 = 1 

log 9 1 =0 

............... !., .................. ; ................................... ; ............... + ............... .j ................. , ................ +~~=t-l-l~::-t ............... ! ................................. + ............... l ............. + ............... , ............... + ............... , ............... + ........... , ................. , ............ .. 

! + ............................... ;.-==f~~~:~t~·= \7!/v --~~~ ---~ 
•· 0 

j ................ +~ ............... +~::~L:L:~l:: : / ""~, 90) • _, 

t .............. + ............... t=---·l=~t=.•.· ... l.•.··.·······.·.·· ... ·: l --~-:= 
j ... ; .............. ; ............................................................ 4 -

-:-------...... 

1 

-..~ _'!f' ~-.. ~ .. 
~~u~~o~n~nti"aon11n~ 

- ';}fl (1 I 0) eujuunrl~'JJ£)~ YJ~niu f(x) = log a X 1hV\funn,j1U1U';l'i~ a > 0 
q ~ q 

• I 'VIIMII ..... A I 

(a:¢: 1) V\~£Jna11 Lfi£Jn11iV\U~11 log a 1 = 0 

- lfiLlJU'JJ£)~ f(x) = log ax LUULIJffi'JJ£)~,j1U1U-;ii~u1n'Yln,j1U1U L~U,)LtJUL'lffl'lJ£)~ 
q 
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n1\'\U~ u > 0 , V > 0 , a> 0 LL~: a -:¢: 1 

A .... ...1 ........ ...1 A .... 
LUEI-\I';l1nn,-1n8JJEI-\I y = log ax LL~::n11n8JJEJ-\I· y = loghx ~~nu'Yl x = 1 L,.1';J-\13J 

nl)iiEJltld' 

.... I ...1 I 

~1EIE.J1-\I'Yl 8 ';l-\l\'\1fl1 X 

(1) log 6 (x + 1) = log 6 36 

(2) log x-134 = log 7 34 
........ 0 

(1) log 6 (x + 1) = log 6 36 11r'Y11 
.... ~ 
~-\IUU X+ 1 = 36 

X = 35 

(2) log x-134 = log 7 34 
.... ~ 
~-\IUU X- 1 = 7 

X =8 

1) log 3 81 = 4 

3) log 8 64 = 2 

1 
5) log 64 4 = 3 

1 
7)1n- =-2 

7.39 

9) log 10 0.001 = -3 

ME 504 

LLtJtJ1Jn-McPl 4.5 

2) log 8 64 = 2 

1 
4) log- = -2 

81 

6) In 20.09 = 3 

8) In 1 = 0 

1 1 
10) log - = --12s 5 3 
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2. 

3. 

4. 

'1~ L ;j tJULL fi ~:~3J nT~-l U ~tJ ~ EJ n1~fi 3J 
'U 

1) 49 = 7 2 

3) 1,000,000 = 10 6 

5) 2 = V8 
1 

7) ! = 16-4 
2 

9) 1 = 2 ° 
... I 

'l~LLn'V\1fl1 X 

1) log 6 x = 2 

1 
3) log x = --

36 2 

5) In X= 2 

1 
7) log - = x 5 25 

9) log 2 (x-2) = log 2 10 

'l~'V\1fh LLfi ~:it ~'lU ~ n1'V\ u~ l i 

4) log 64 64-113 

2) 5log5(2/3) 

1 
5) log 2 

4 

2)_!_=2-4 

16 

4) 7 = J49 

4 

8) 81 = 27 3 

1 
2) log 16 x = -

2 

4) log 1 x = 5 
2 

6) In X= -3 

8)1og 5 (x+1)=3 

10) log x+125 = log 525 

3) eln2 

6) In e -213 

5. 'l~L;jt1"n~1?J'.UEJ~ 

1) f(x) = log 4 x 2) f(x) = log 2x 3) f(x) = log 3 (x + 1) 
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....... 
RlJ1JCil1. IOQ 0 (AxB)=IogaA+IogaB 

1.n.1~ 2. log.(~) =log. A -log.B 

R1J1J1i 3. log
0
Ar = ylogaA 

R1J1J1i 4. log a a = 1 

R1J1J1i 5. log a 1 = 0 

....... I ..t A !'WI ........ ..t 
RlJlJ" L 'V\ a1UR13J1'Hl~R-;JU L~fi-\IU 

'LI 

1. l ~ log a A = a , log a B = p 
... ~ p 
~"'"'" A = a a LLa:: B = a 

AB = aa aP 

= aa+P 

I ... ... 
UUfHl log a A+ log a B = log a AB 

... 
'V\''Hl log a AB = log a A + log a B 

2. l ~ log a A = a , log a B = p 
... ~ p 
~-\IUU A = a a LLa:: 8 = a 

a-P = log.(~) 
~... (A) UUfiEl log a A - log a B = log a B 

'VI7D log.(~) = log.A- log. B 
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.... I ~ 0 I .., I \'1
4 

r..t' 
911Elli1~Yl 2 n1V\U91 log a 2 = 0.301 LL~: log a 3 = 0.477 ,_~V\1LL91~:-nEJ91El LlJ'U 

(1) log a 12 

(4) loga -Fa 

3 
(3) log a-

~ 

1!.Yh (1) log a 12 = log a (2x2x3) 

= log a 2 + log a 2 + log a 3 

= 0.301 + 0.301 + 0.477 

= 1.079 

{2) loga81 = loga3 4 = 41oga3 = 4(0.477) 

3 
(3)1oga

2 
=loga3-loga2 

= 0.4~7 - 0.301 

= 0.176 
/ 

r 1 1 
( 1 ) log a "'a = 2 log a a = 2 

(2) loga2a = loga2 + logaa 

= 0.301 + 1 

= 1.301 

n1,-fi1ailn1;ii~.~t-Mill!1"J1huj1\Jd1EJ (simplifying logarithms) 

fl1Elr.h~tiEJltJ,::LLR9l~n1'~LiR1J~-nEJ~~Eln1;nlJ 

.... I ~ ... (x -1)-2 (y + 2)3 
" • 1 .... .. ~ I I 

911Elli1~Yl 3 ,~L,tiU log LU1lJ~EJn11YllJf1~1tln11 
a ~JY ~ 
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A""' 0 

11l'Yl1 
1 (x -lt2 (y + 2)3 
oga .Jx.JY 

=log a (x- 1)-2 +log a (y + 2) 3 -log a .Jx -log a JY 
1 1 

= -2 log 0 (X - 1) + 3 log 0 (y + 2) -
2 

log a X - 2 log a Y 

~ I ~ ~ ~ 
9t1EU.J1\I'Yl 4 n1 log a 1.5 = p I log a 2 = q LLa: log a 5 = r LLaTii\I'V\1 

(1) log a 15 (2) log a .J7.5 
A""' 0 

11l'Yl1 (1) logo 15 = log 0 (1.5x2x5) 

= log a 1.5 + log a 2 + log a 5 

=p+q+r 

(2) logo .J7.5 = !log
0

(1.5 x5) 
2 
1 1 

=-log 1.5 +-log 5 2 a 2 a 

1 1 = -p + -r 
2 2 

i1enh\l~ 5 'ii\IL;iu~l~EJulu1uaEJn1~fill'liEJ\Iit~,ntLiiu1 
'U 'U 

1 
3 log 

0 
X -

2 
log 0 (X - 1 ) 

1 ! 
1nf11 3 log 

0 
X -

2 
log 0 (X - 1 ) = log 0 X 

3
- log 0 (X - 1 ) 2 

ME 504 

x3 
= logo I 

(x -1) 2 

x3 
=logo~ 

x-1 
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y log a b = log 0 X 

logo X y = ____;;_-=--

logo b 

• \1 ... 
L~el\1~1n y = log bx L11~:: L~ 

log x 
logbx = a 

logo b 

._, I ...1 0 

~1elli1\I'Yl 6 nTV\~~ log 27 = 1.4314 ~\I'V\1 In 27 
....... 0 

11i'Yl1 In 27 = loge 27 

= log27 
loge 

1.4314 =--
0.4343 

~ 3.2959 

LLtJtJNnMtol 4.6 

1. ~\IL;j li~LL<ii~::il~~-u1 ~~~UtiJ!el\l~~tJ1n-nel\l~eln1;Yl1.1 
x4y2 

1) logo '{/x 2y 3z4 2) ln---m-
z 

0 I AA 
2. n1'V\~~ log 2 = 0.30 , log 3 = 0.47 LL~:: log 5 = 0.70 ~\I'V\1fl1-nel\l~eln11'Yl1.1t~J~el\l 

,j1~ 1~~;\IL -uLLc;i ~::,j e1 

1) log 12 

4) log.J7.5 

166 

3 
2) log-

2 

5) logif3o 

5 
3) log-

6 
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3. ';)-\IL ;j llu l u1t1~ en1i'ri11-n e-\lit?4';Juit?4,nt'Lii ll1 
v 

2 3 
1 ) 3 log a X + 31og a Y -

4 
log a Z 

1 
2) - (2 In x + 3 In y) -4 In z 

4 
1 

3) 4 log a (x + 2) - 4 (log a y + log a z) 

4) 21og a X - 31og a (X + 1 ) - ..!._ log a V X -1 
2 

4. riTV\Uflln 6 = 1.7918 LL~:; In 3 = 1.0986 

1) fiTV\Uf! In 22 = 3.0910 ';l-\I'V\1 log 6 22 

2) rh'V\Ufl In 78 = 4.3567 ';l-\I'V\1 log 6 67 

3) ri1'V\Uf! In 7 = 1.9459 ';l-\I'V\1 log 3 7 

4.7 n1,.~cPlA1"1nuflu1nua£Jn1~naJ (computing with logarithms) 

l ~ \'1 ~ "" AA l A 0 I 

U<iltlUU';):; Lfl L"1f~£ln11rl2J UnT~fl~fl1U1nL<i11-\l ') 

LTI';J:; l,Y 1 o LiJu~u~1'V\-run1,.flflfl1U1mL~ ll1nu~en1~fl11 L?4,.1:;··.h 1 o Lih~~1"" 
Q Q 

-ne-\l,-:;uu-;i1U1U-n£l\IL11 LTIL~lln~enn1~rill~ii!1ULU'\.I,~U11 aEJn1~nlJW13Tty(common 
logarithms) LTI';J:;L~lJ';J1nn11i\ILn<il";h -;i1U1'\.I,';li'-\IU1n 1~ ') alll1,.fiL;jli""LiJ""~~flmsnEJ-\I 

v 
..... 0 ..... ..,... :CI • d ... 'I tl ..... I ..t... I 

a nuL~-nllnn1t-l\lrlll~1ULlJU 10 LlJEl 1 < a ~ 10 6Jl'-\ln1,-L-nliUL'\.I,,. f!-\ln~11'\.I,L,.lln11 
Q v 

..... ...... .. • • • ..... I ..... ...... .. 

a-tyn,-m1rlll1fl1a'<il1 (sc1ent1fic notat1on) 911£lll1\l-n£l\la'tyn,.m1rlll1fl1a'il,. 

675 = 6.75x 10 2 

463217 = 4.63217x 10 5 

-4 
0.000298 = 2.98x 10 

L,-1';):;L~lJ9JU~1lJ-;i1U1U 675 LLa'<il\llunJ irun,-m1rlll1fl1a'Cil'f v ., 

675 = 6.75x 10 2 

.ffuc;i El ltllRa en1~till~1u~u l ULL9ia:;-li1-\l-n tl\1 a-lJn11 LLa:;tl,-:; lin <il1 ia-ll~-n El-\1 
Q • 

""'"" aEJn1,.rlll 

Log 675 = log (6.75 x 10 2
) 

= log 6.75 + log10 2 
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=log 6.75 + 2 log10 

= (log 6.75] + 2 
..,. 1 • I -L '1. 1'1 .., .,. ,¥ 

L-nUULU11JYl1 LlJ Lflfi-\IU .. 
n1 X LUU-;i1U1U-;i;..:~u1n LL~:: X= a X 10n LLi1 

log x = n + log a 

0 ... I A • 0 fill ... 

';l1U1U log a L1Un11 LL11UYlR81 (mantissa) LLa::';l1U1ULfl11 n L1Un LLfiLL1nLfl£l-

;R~n (characteristic) -nn..:~ log x Li1n..:~,.,1n x = a x 10n L~£1 1 < a ~ 10 LL~::Li1n..:~,.,1n 
Vf..:~niu f(x) = log X LUUVf..:~niuL~ll L11';l::L~U11 log 1 < log a ~ log 10 'V\~£1 
0 <log a ~ 1 

L11R1U11 LL11UfiRR1 ';l::LuU1iTU.1U~111nn11ffUU LLflU£lUn1TV\~£lL 'Yhnu 1 . .. 
f1111..:~l11 u Lalltn1111tll 'lit11::111 ma nnn11nlltnajtylfl u Ltlu11.1u 1u YlffUU11tn119i1 LL 'V\ '1-L..:~ 
l 1 ~ I l I 

U'lf1-\lfi-\ILLfl 1.00 LLa:: 9.99 U'lf1-\JIIj)El-\J 0.01 

(1) log 73.5 

1nvh ( 1 ) log 73.5 

(2) log 0.00451 

=log (7.35 x 101
) 

= 1 +log 7.35 

= 1 + 0.8663 

= 1.8663 

... ~ -- . - . fi-\IUU LLfiLL~nLfl£l1Rfln-nn..:~ log 73.5 flel 1 LLa::LLliUYlRtn-nn-\1 log 73 .. 5 fl£1 0.8663 

(2) log 0.00451 = log (4.51 x 10-3
) 

= -3 + log 4.51 

= -3 + 0.6542 

= -2.3458 

... ~ - - . -fi-\IUU LLfiLLanLf~El1Rfln-nn..:~ log 0.00451 flel -3 LLa::LLliUYlRtn-nn-\1 log 0.00451 

• fiE) 0.8663 
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... I ..I _, 
fl'l El r.J1-\I'YI 2 ';l-\I'V\1 X tl1 

(1) log x = 2.8351 (2) log x = -6.6478 
........ 
11i'YI1 (1) log x = 2.8351 

= 2 + 0.8351 

=log 10 2 +log 6.84 

=log 684 

X = 684 

(2) log x = -6.6478 

= -6- 0.6478 

= -7 + 0.3522 

=log 10-7 +log 2.25 

= 0.000000225 

i1a r.j1'l'iiEl LUU';l:LLRfl'ln11 li~an1;fh.1 ,r1u l oun11flflfhou1m L~ 

... I ..I .,1 t ,_, ........ 
fi1Elr.J1-\I'YI 3 ';l-\lu1::1.nm 47.8 x 0.345 flr.J ,-~Eln11'YI3J 

1nrh l~ N = 47.8 x o.345 

:4.78 X 10 X 3.45 X 10-l 

= 4.78 X 3.45 

log N = log 4. 78 + log 3.45 

= 0.6794 + 0.5378 

= 1. 2172 

= 1 + 0.2172 

~ log 10 +log 1.65 =log 10 x 1.65 

N ~ 16.5 
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... I .a! tl .J47.4 1 ,~ AA 
<il1elli1-\I'Yl 4 1l-\l 1:111m 

3 
fill ~~elnT'I'YllJ 

2.3 

1nrh ltt N = J47A 
2.33 

... ~ 1 
fi-\I'U'U log N = -log 47.4 - 3 log 2.3 

2 
1 

= 
2 

[(log 4.74) + 1] -3(0.3617) 

= _!_ (1.6758) - 3(0.3617) 
2 

= 0.8379 - 1.0851 

= -0.2472 

= -1 + 0.7528 

= log 5.66 x 10-1 

N = 0.566 

... I d ~ .. 1 .... \1 ~ .J' l ... I ~I ~ ... l 
<il1elli1-\I'Yl 5 fi1H1nL-3'U 1001000 1J1'Yl L91flelnL1Jll 'Uel<il11 8% flelu 'Yl1Jfi'U'Yln ') 'V\'U-\1 'U 

~lljjel-\ltJ 1l-\I'V\1L~'U11lJL~el~1nfi11Jn1'V\'Ufl 6 U 
1nrh L11£j p = 1001000 I r = 0.08 I k = 4 LL~: n = 24 (24 -\11fll'U 6 U) 

170 

""' L'Uel-\11l1n S = P (1 + i)n 

= 100,000 ( 1 + o.~sr 
= 1001000(1.02) 24 

logS =log 1001000 + 24 log 1.02 

= 5 + 24(0.0086) 

= 5 + 0.2064 

=log10 5 x1.61 

s = 1611000 
... ~ \1~..,.... A o ~I 
91-\I'U'U';l: Lfi11JL-\I'U11lJ 1611000 1J1'Yl LlJelfi11Jn1'V\'Ufl 6 1J 

'I 

ME 504 



LUJ1J1Jn~lPl 4.7 

1) In 3.2 2) log 74 3) log 4250 

4) log 48,000 5) log 6,840,000 6) log 0.345 

7) log 0.00654 

2. ';l-\lth:1J1nLfh X L~ul'lf911'~'1-\I'Yi1E.JL~3J 

1) log x = 0.4014 2) In X= -0.5108 3) In X= 1.0647 

4) In X= 2.7332 5) log x = -0.5901 6) log x = -1.2976 

7) log x = -1.6599 8) log x = -3.9004 

3. ';l-\lth:3J1mfhflau Lfluli~an1~Yill 

1) (7.24) 213 
2) (32.874)(0.00125) 

\/(86.2)(16.4) 4 (12.4)(128,000) 

4. l'lf~Eln1~n1Jth:1J1nL~1U1UL~U~13J tl1~1nL~U 60,000 1J1'YI fiElnLijufau~: 7 'YIU~U 
d l d ~I !'I ~I 'Yin ') 'V\U-\1 UW'lJEl-\lu Lu'UL1~1 8 u 

'I 

5. li~an1~nllu~:111m~1u1uL~u~13J n1~1nL~u 8oo,ooo u1'Y1 LiJun~1 6 tJ L~~anLrl'u 
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4.8 ft3Jfl1"tLuns.dtcnL1414Liiua LLatft3Jn1"taun1;n3J (exponential and logarithmic 

equations) 
... if ..,I ~ !f ... iJ ..,I ~ !I\" ~~ ~ A A 
11 ty~1Lnll1n'UR1Jn11LEln'D'L'r4LUUL~li~1J1\I ty~1'YlR'lll11fiLLn Lfl Lflll L~~Eln11'Ylll 

fl1Elci1\l~ 1 ~\ILLfiR1Jn11 3 2x-I = 17 

1i'ti1 3 2x-l = 17 

log 32x-t =log 17 

{2x - 1 ) log 3 = log 17 

2x _ 1 = log17 
log3 
1 log17 

x=-+--
2 log3 

I tl 1 ~~ ~ I \'1 ~~ ..r 
L11R11111fl~1fl1 1:111n1.-nel\l X flliLLJfifl111\I'Yl1liL~lJ Lf!fi\IU 

1 1.2304 
x=-+--

2 0.4771 

~ 3.0789 

~ I ...I ~ 
Cil1Elli1\I'Yl 2 ~\ILLnR1Jn11 log x = 3 + log 2 

1i'ti1 log x 

log x 

= 3 +log 2 

=log 10 3 x 2 

= 2,000 

172 

X 

• .J ~ ..r 
~1ElEl1~T11tl\IU 

log X = 3 + log 2 

logx - log 2 = 3 

X 
log- = 3 

2 
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X 

2 

X = 2,000 

... I ~ 'II 

~1ElU1-:t'Yl 3 ';J.:JLLnRlln11 log 3 x = 4 - log 3 (x + 2) 

1~'Yl1 log 3 x = 4- log 3 (x + 2) 

log 3 x + log 3 (x + 2) = 4 

log 3 x(x + 2) = 4 

x(x- 2) = 3 4 

x 2
- 2x- 81 = 0 

'V\1fh X li';J1nR~1 
cu 

- b ± .J b 2 
- 4ac 

X = 
2a 

= 2 ± ~4- 4(1)(-81) 

2(1) 

2±.J32s = 
2 

X = 1 + J82 'V\~El 1 - J82 LL9i X iEl.:tll1nn11 0 
... ~ ~ 

Gl-:1'"'" x = 1 + v82 

<i11El~1.:1~ 4 U1:-n"1n1L~nL~ll;f'"l'"er~,., 2.5% 9iaiJ n1n11L~ll1..h:-n-1n1 LU'"LL1J1J';i1~El.:l 
~ a 1 ~~~ atJ iJ 1 

LEln'D'~'VH'"'"L-n'U~ ';l.:I'V\111nlJ";J:lJ 1:-n"1n1L '"REl.:IL'Yl1 

1~f11 LL1J1J-;}1~El.:ILEln.fl ~L '"'"L:.UU~flEl 
Q(t) = q 0 e o.o251 

L~El t = 0 ';J:li 

Q(O) = qo(1) = qo 
~ 

L11';J:'V\1L1~1 t 'Yl Q(t) = 2 q 0 

~'"flEl Q(t) = 2 qo = qoeo.o251 

";J:li 2 = e o.o251 

In 2 = 0.025t. 
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t 
ln2 ---

0.025 
0.6931 
~--

0.025 

~ 27.7 

v\ien .. b·:: 111m 28 iJ 

in't'i1 "",. s = Pe rt 
'U 

.... .., .., I 0&; ~ 
L,-111 s = 1,200,000 , P = 800,000 LLa:: r = 0.08 L,.1"fl~LLn'Vnfl1 t ~~uu 

1,200,000 = 800,000e o.ost 

e o.os1 = 1,200,000 = 1.5 

0.08t 

t 

800,000 

=In 1.5 

ln1.5 ---
0.08 
0.4055 

=--
0.08 

= 5.67 

i~JuliL1a1th::111m 5.07 iJ th·wiiJL~U~U 800,000 lJ1'Yl -;J::L~lJ:ffULUU 
1,200,000 lJ1'Yl 

.., I 

1. ';l~LLn'V\1fl1 X 

174 

1 ) 4 2x-l = 3 2X+3 

3) ex-l = 2.3 

5) log x + log 2 = 3 

7) log x (3-5x) - 1 = 0 

";!!I ca.. 
LUJ1JHn\'ilPl 4.8 

2) 3 -3X+2 = 2 -x 

4) e 2
X+

3 = 20 

6) log x - 2 = log 3 

8) log x + log (x + 21) = 2 
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9} log (7x - 2} - log(x - 2} -1 = 0 

LU'l.tGn3JL 'YhsnehH~3J 

3. u~:sn'1n~snel~u~:L'Ylfl'V\tt~l1-tarl1~L1~1 t lJri1'V\'l.t~ 1~HJ P = 20,000 e o.ost "il~'V\1'l1~U 
I .J"...I ..... 1 !"I 

Cit el"il1n'l.t 'Yl"il:3Ju~:sn'1n~Lu'l.t 50,000 

4. 1uc;lffLsntJ3J 42 ih1Ci1~1n1~ff~1tJc;l1u~:3J1m 5.5% ~e1i11ll~ ff3J3J~11n1~ff~1tJi1ij 
'I 

LL1J1J-;}1~el~Leln'D'L ~L 1-t'l.tL~tJ~ ,h'I'V\1-;i11-t11-ti113J\J~"il:rh L ~u"i111m 1uc;lffLsntJ3J 42 
A 1 A A .,F- .,. 

L 'V\ ~ el el tJfi~~'V\'l.t\111 el\Ju~3J1ntL~3J 
'U 

.,. o ca..o .J" o ca..o o 1 0 4t d !"I ca..o .. I tt 
5. ~"il1~nt1LL1JlJ"il1~fl\Jn1~ff~1tJCil1L~'lJsn'n1~\J n1'V\'l.t~ ~tJ Q = q 0 e- · L3Jel t Lu'l.tffu~1'V\ 

... ""' ca..o .. I tt...l Cl.o' A 1 .. F- ... 
llnffu~1'V\'Yl Q ff~1tJCil1L'V\~el - 11el\Ju~3J1ntL~3J 

4 

6. 1-t11-tL'YhL~~L~'l.t~13J"il:L~3JLU'l.tffel\JL'Yh cl1eJCiln~flnLfltJLU'l.t 8% ~flU 'YllJ~'l.t'Yln ') fi~\JU 
'I 

7. "il\J'V\1 e1Cil~1~ e1n Lfl tJ~rh l ~L~'l.t~1ll LU'l.tfffl\1 L l'i1sn eJ\1 L~""'~""' l 1-tL 1~1 8 iJ rl'1'Ylu~""' 'Yln 'l 
'I 

d ~I 
fi~\JlJ 

8. m3J1nt Q LU'l.tni'3J 1Jel~ff1~n3J3T'l.tCil111~i'\J~'V\~~';l1nL1~1 t 11-t1Jel\Jn1~ff~1tJc;l1n1'V\'l.t~ 

1 k ~ .d ca..o ca..o 
~tJ a = 400e-, rn a = 300 L3Jfl t = 3 "il\J'V\1 k (eJCil~1n1~ff~1tJCil1} 
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