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AfGO f(x) = log, x, fx) flx) = log, %,
0<b<i b>1
@, 1) ) (1'.?—}-—-— (h:” o bY = x 4I5S 13) dandy 13) logy ¥ =y
—_—— = =
°la,0 " < O"E } "
(F‘1] o ™!
Werite each equation in exponential form. ,1.“..‘_“,3” 5392l U loo dslze JS S|
1
logg 512 =3 log; 625 =4 log3ﬁ =-3 logo1 =0
—_ 3 __Lf ’3 (=)
512 =8 6LS = 5 A -3 1 - 9
27
Write each equation in logarithmic form. duoiyyle gl 3y9.aJls ,:}g loo dslze JS sl
3 1 2
113 = 1331 167 =8 b= 273=9
216
3= log (331 > oo B -3 = loy — 2~ log 2
% ¢ %Lg ¢ ! 3 21
Evaluate each expression. a3 JS dasd 3>
1 169 1 s x 1 1 1 1
] = N = x —
813 x 082758 086 Og%81 x
y 3 x < x
169 = 1 - 2 1 = & oo (L
. 128 3 C?’ /
'L x xz 0 x
/3= 3 L .2 (-6 AR
2 3 3
-3 x
= xX =2 = 2 > x =0 = xz =4
= x = =7
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Graph each function.
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=
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6 3 < 3
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\
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JWl= 2 >o

oA = R

3583 3w p

f(x) =4logy(x —6) 4 103«( -6) =y /4\.34(7-s)= o
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x>y oS 3] danag 13) log, x> log, v ols .b> 1 LS )3)
X<y ols13) danoy 13) logy, v < 10gp V osSss

.x:—bf",;_.p.logbx>_}f9x>09b>1Qljlsj

.0<X<byu!3.logbx<}79,¥>09b>1uljljj
Solve each equation. AJUI Sdsleadl o JS >
4 3 1
loggx = 3 logi6x = 7 logSE =Xx
4 3 s . x s :
X = B>  agg.eds | e = 187wy L9 il el )57
& ES x
z =(2)° z = (M* 2= (0)
& 3 —\ 3x
X - 2 r = 2 2 = 2
x = (6 z =92 —_—_>—l—.3)c:-_\>><=‘~'3
1 1 1 32—5 1 27—3
1 rd Y . ‘5—' N s 2 s .
—=§ atfistlJs® | 32 = x = . el | 27 = y , alystl 057
x 2 s\ T 23
B (32)°= (x=)? (22)*- (x*)’
¢ -2 x 5 % 5 Zz
& = 4 (2) = x (3)3 = X
2 (=
= —2=X R =% 3 =X
4 - X 9 = &
logs (3x + 8) =log;(x? + x) log(x% — 6x) =loge(—8) logo(x? — 4x) = 19@(3x —10)
, z
;(,Z.(.x 3% -8 =o _Z{r,'/,,/fs %’J/[A_“L"(i”‘/”)l’ 2T _ 3% Ly + 1D =0
T
(2 +2)(x -%) =0 M= P (e —2)(x—5) =0
K = -2 ;= 2 =2 , »x =15
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Solve each inequality.

A Sllzall o JS J5

loge x < —3 2w log,x >4 A
-3 4
x < 6 x = 4
\
A
X2 256 & Ll g3)
.
oK< '2\(—6 <—:C_)’V‘“Og\
log, x < -2 NN x> o log,(4x — 6) > log,(2x + 8) AN e
-2 /
x £ 2 bz —6b > 21X < > o
x £ 2‘7 4x-6>2x48 22 4% >o
A He — 2 T+ 6 -8
2 < o x> ek x> =
o< X < T EGHNY 2% > Y -
x >
.7
Py LA
- Yy 7_
x>7 s L) A3

log,(x + 2) > log,(6x — 3)

AN O
X+ > Lx=3 >0
X422 b6X-3 9 6z-3 >0
2 4326Kk-x z 72
5 2 5x 7(7—'2
[ 2 %
~ l

logs(12x + 5) < log5(8x +9)

N

\
M 5122 £ < Bx A9

o< \2x+5 2 \23 45 £ 39
> < x \2x —%x g 9-5
‘2
q4x < 4
- > X s
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a
log, m? = p log, m log, = log,a—log,b | log, ab = log,a+ log,b

il dry e et JS ded 330 log, 5 ~ 1.1610)s llog, 2 = 0.5]{log, 3 ~ 0.7925) pusuiu

Use log 12 =0.5,1log 43~ 0.7925, and log 1 5= 1.1610 to approximate the value of each expression.

2
log, 30 log, 20 log, 3
- Iuﬁq(zxjx 5) - 1(954 (4 x 3) = Po(ﬂqz - lbjlfs
= /9342 -f-[(?‘r-s + {°j+> = \“’:)HH EY (chS = 0.5 —_ ©.39225
= 6.5 4 0.7925 4 [-16l6 - { + 1.16lo = - ©-2925
= 2.43%35 = 2.]blo
4
log, 3 log, 9 log, 8
[ 2 / 3
= ) ¥ _ Jog 3 — (o 2 = lo 2
(94 34 E)L,‘ Sq
= 1 - o .:}725 " \o 3 = 3 log ~
Sq (jq
= 0.20%73 = 2 (0.3925) = 3(0-5)
- 1,585 = )5

(e i) dg e petd US ied 448 dog; 9 = 111292 4 log, 8 = 1.1606 cbud iS 13)
Given log s 8 = 1.1606 and log 7 9 =~ 1.1292, approximate the value of each expression.

5
loge 512 log, 441 — Az > A

3

b lo ¥ = \o (?%3\')(9)
) 2,

— 3 '(9 g = \0 i{ -~ \o :} . \0 7

) 3,7 e vy,
= 3 (1-1606) =\ N \ + laz9z
= 3. 4% (8% = 3.\297

1
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MOUNTAIN CLIMBING As elevation
increases, the atmospheric air pressure
decreases. The formula for pressure based

elevation is a = 15,500 (5 - log 10 P), where a is the

altitude in meters and P is the pressure in

pascals (1 psi = 6900 pascals). What is the air

pressure at the summit in pascals for each
mountain listed in the table at the right?

Soxl hidll paiiy lisydl 83b;5 ze Jladl Gl

on

@Bslally glisydl Gl by hadll Olus ogils hsgs .clogll
P 5 slie¥l glisydl Jias a Cu> ca = 15,500 (5 - log 10 P)
dosd Led .(1psi = 6900 JlSuwl) Jawldly bl Jiag

& @2s3001 Jll o JSI JUSeoldly L3 sie clggll bseid

Siadl dgall e Joazdl

& = 15 SooCS—\ob 97
- ‘o / (m) gL, ¥ Ll !
Segs = O %9 <Py opW B850 e/ o)
loo P = 5 a 7074 aagll PO
Jy 'S500 6872 Las/ s, P
/o s/ opsaar %) (P9
[, o ] 6194  aascl) oLyl P CUL{ Y
~ P_ ,og" I550° 5959 JauS oles)
g5
[5- 5]
- oy = [= 0 - 26855, 4y JE_L
7074
5 - ]
Gosr o P WCTEEL s et
68T+L
5~ —55ee
grsy = P- /oE 55ee | = 36028.42 L
- 619%
5 - ——1- ]
dst = P= /of oe - 39346.22 JE_L
= 59579
£ = g%V
ok = P- /o[ 53 - 4(261.82 e\

log; 56 —log; n = log; 7

56
lo 25 1 1// 3
/( " Js

Sl do o B9 (b Lo dsles JS J> sliall
PERSEVERANCE Solve each equation. Check your solutions.

5log, x = log, 32

S
l%j:z =l%/232

56 - 2 ¥’ - 32
" 5
:)56:?1/! L:\!—é’z—’
n- 5& z = 2

7
n =23

logipa +logp(a+21) =2
102 [a(a +2()] -2
o

T

o [aa<2(] 16

2% +2ta = l00
A
a +2la —~ftoo =o

(a - 4) (o + 25) ==

o = 4 ; a = -25
A K
a &_)J’

L] ey
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logyn
logp a

log,n = OV PP VPE P L

BT 3pdie (o e3> 388 il 2o b Lo sumi JS dosd Sbud dewlol A3 pasiwl
Use a calculator to evaluate each expression to the nearest ten-thousandth.

log5 log21 log 0.4 N
_ 0, 6989700043 - 1,322219295 _ -0,3979400087
=~ 0.69% o 1.3227

~ —0.3919

padiul Dslzall S oo JIHHI 1ig) M i) Golsio Bady by bo JIJ5 oo e LI 8L 3530 B @3l dgeS pole
iy polaie e 8.5 gl (S311960 ale Sledss JI3)5 oo dimsiall &lall dgoS slayd log E = 11.8 + 1.5M slall

(n.8+ 1.5(8.5)
IOJL::II-'3+(.5/\/\ = £ = 1o

(08 +1.:5M)
(o

= £ = - 35 548133892x1024

Solve each equation. Round to the nearest ten-thousandth. Bl Bydue oo e3> 9,5‘2 38 dslze JS J>

6* = 40 2.1%42 = 8.25 2 —20.42 1103 = 5b
22 = 105 Lo o+ 2 = \o(:) 3-25 7'1 = fOS 20 .42 4)'3 = 103 '513
¢ 2.\ T 1
= 2, 058802823 b_3 = | log 5

33

2.053%% o = /039.25 -2 X = :(Slos 2642 5_5\035 13
t I\

Z b(\ - loaS) =3
(
- 0,8441932669 -~ 1,245063035 \
- 0-B447% ~ 7 12451 b - >
\ - \ma S
\

\

- 9,123747434
~ 91237
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54 > 33
Ln > loeg 33
85
loa, 33
n > 35
L

n > 0,5431255742

n > 6.54%3l

Solve each inequality. Round to the nearest ten-thousandth.

D 8ydie g0 5> 0581 Il 058 Aiylie JS I3

6P~1 < 4?

| | qp
p-l < o

z)é

— | é P le 4
P 96

— P logy < |
P {)é

)

\—leél'(
6

Lo

P < 4, 419022583

P < 4-4190

log; 7
ug 2
(08 3
- 1,771243748

. 7712

logy 13
\og \3

Bl By (o £5> 0158 diagd O35 o5 Dl Slaiyslegll Ay issleg) JS (e sic

Express each logarithm in terms of common logarithms. Then approximate its value to the nearest ten-thousandth.

\039

-1,16735876 .
2

[-)6FY4



http://t.me/mustafaallam
http://t.me/mustafaallam
http://t.me/mustafaallam
http://t.me/mustafaallam
http://t.me/mustafaallam
http://t.me/mustafaallam
https://t.me/alllaaam82
https://t.me/alllaaam82
https://t.me/mathbook10GEN
https://t.me/mathbook11GEN
https://t.me/mathbook11GEN
https://t.me/mathbook11GEN
https://iwtsp.com/971502509447

https://t.me/mathbook{IGEN

e Al giban [ upsall Jo= (Y
0502509447

alall yde salall gad ~ yd8lE

0
O
E .

[=

https://t.me/alllaaam82

[4

3 YouTube JEWRTIRVSICN

eagdall cileinyleglllg e puludl 6-5

pladl yde goldl s 48)9

teadl wiyle oy Adall ol e 2arddl plarll ol bl — 1
Al olatny e ol alaiiul eadll Slilally c¥slall J> -2

salai] g (upal) 120 A

& poicugd) AS od) doa) od) ||
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A=Pel i) aiall plascul

SEN FEUM UOY VS SUON | O L N

Dloeia¥) Jidss b F(X) = €™ Al pasaad . Juazel) Gud! sudl Jutss 3 F(x) = eX dla)l pasad

Sz gl G_L.,{a.’!

o2 psleslll 1ia BLS 5wy . paedall pusle sl ade 3l acdall wlod ada¥) Al jusSas

In X aseal) 8 aisy Sho¥) Gps &S P 035 1oge X aiiall

eriadll SLa¥) gl ga Py
L59'“"'“JI :ia-u‘).‘;” J.I_Leg.nbrg

;"l.ﬁbr-’oi"?\;# Zau“..m
Liase 8 e M:l o gl

Geny Lo sl polazl) oo
T G335 Lo

(e, 1)

Ll X
i f(x)=1Inx |

Y

w‘ll pod)

(5999 =bilee

Write an equivalent exponential or logarithmic function.

-] L9 &5.4:4“,[&9] ol &;‘ul dls u'i5|

e* =30 Inx = 42 e =x In18 = x
42 x
z = |y 30 z= € 3=hx 18 = €
Write each as a single logarithm. KYV-F7 P:.:,L;;J&.z&.o&g.:,lgmilsgasl
3In2+2In4 5In3-21In9 3In6+21In9 3In5+4Inx
L S = k3
:lnf_‘_nn} —[V\SS _\,,\9 :lné-\—\v\q =\v\5-\-\w7ctt
—
:[wi_‘.\m\é :]VlLé3X9 ) =\V\(53.7CL1>
S
_ln (gxb) =y 31 ln (216 x3)) - \nli2s )
9
’—‘ln \2.2 :/Vl (\‘-EL\qé)
- ’14 3
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Solve each equation. Round to the nearest ten-thousandth.

5e* —24 =16
5 g = \ (> =+ 24
e’): = ._L(i
5
e = 8
2z = W= 2,079441542

N 2. 09y

3e3*+4=6
-3z \n i
3 e_ = 6‘-"1‘ X = >
-3 =3
3 —3 —
€ z = 0, 135155036
-3x
e = _25_ ~ O.1352
-3 2 = \V\ Z_.
3

In3x =8 —4In2x =-26
&
3z =2 ln 29 = —26
—4
g %
x - £ 2x = "
3 26
et
x = 993, 6526623 x = 5
~ 993 .6527 X - 332,5708165

N

322.5 %08

O Bdec (o e3> 138Y 38 Aulie of Wslze JS I3
Solve each equation or inequality. Round to the nearest ten-thousandth.

In(x +5)2 <6 5+e*>14
(x43)< es e” > \4-3
}% +5\< [ " > 9
~fg<x+5<3¥ —%2 > In9
—[e?—s<r<ﬁ6_-5 X £ - 1n9
-25, 08563602 < Z < 15,08553692 X < -2,197224577
-25.0855< 2 < 18.0855 Z < —2.19%2

SCIENCE A virus is spreading through a
computer network according to the formula
v(t) = 30e%! , where v is the number of
computers infected and t is the time in
minutes. How long will it take the virus to
infect 10,000 computers?

v(t) = 30€%1 dpall Bdg Cigusl> dSaid sec iy pused pole
WBBAUL 503l gn tg Guassall Blaa)l ol 352 gp U Eaes

Sogawl> 10,000 dlod Gugsedll & siumw @S

ot 10000
\J - 30 e \v\ \e oo - o.\ t -E/-_—_ ln[ 30 ]
o] t 3 01 o6, 0014290
\v o= 30 ¢ \w === .
NEEV o.)
\o yoo  _ Z t =~ 5§ 094 i
30 ,
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BisssuelaiiSusdiidoaligll

PYPCDWIN | 1£-OL QO | - D (O |

A=Pel il aial alaseul

(lgiad) cpe basms gl oa A Cos
eiiladll GLa¥) il ga Py
L.59'“""‘J! asul ) Jass aa F g

Baiunall LeSyall dngliolly duolll dsall paiiwl Aol 48,20l

98 0S8 dbraiuano dsSro dxnsle 4.5 % By lu> § AED 800 cxessi 13] .2
SOloiuw 5 325 Gludl 3 gleall

Szl JI lle Juag so¥l §sitiaaasan oS b
Sad] zlix il dxlsall Jaso Lod caloei 9 3 clllo dackin )i 13]

ey 5985 Olo 4.75 % dsausis braiuano dsS30 dnylro Bixg il xid iyl 13].d
Saclsy] JI Uiz s gleall Lod dale 12 2y Gzl 3 AED 10,000

_ _ (#5x) ¢ r(9) («157) (12)
ekl Al ap | 2P- F ¢ 29 . Pe loooo — P8
rt st 9r \
A_. Pe 2 - e 2 - € R = °o° 9
@75 2)(2)
(45 ) 5) )< e
=300 € w2 =Wsx 2 =9v = 5655, 254387
;D
= 1001,858173 | — t = LS PN U “0
bks /1 9
2z
= 15, 40327068 ~ 0, 0770163534
Y :
=137

FINANCIAL LITERACY Use the formula for continuously compounded interest.

a. If you deposited AED 800 in an account paying 4.5% interest compounded continuously, how much money would be in the

account in 5 years? AED 1001.86

b. How long would it take you to double your money? about 15.4 yr

c. If you want to double your money in 9 years, what rate would you need? about 7.7%

d. If you want to open an account that pays 4.75% interest compounded continuously and have AED 10,000 in the account 12 years
after your deposit, how much would you need to deposit? about AED 5655.25
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PALEONTOLOGY The half-life
of Potassium- 40 is about 1.25 billion
years.

a. Determine the value of k and the
equation of decay for Potassium- 40.
k ~5.545 x 10 -10

b. A specimen currently contains 36
milligrams of Potassium- 40. How
long will it take the specimen to
decay to only 15 milligrams of
Potassium- 40? 1,578,843,530 yr

¢. How many milligrams of
Potassium- 40 will be left after 300
million years? about 30.48 mg

d. How long will it take Potassium-
40 to decay to one eighth of its
original amount? 3,750,120,003 yr

e slde 1.25 Jls> 40 agrunbisd) chunill sar @ly dossdll L3l ole

Kt 40 pgswligdl M5 dsleog k dogd 33> .2
Pce)= e k- ng
- 7
\ ~k (I-25 Xioy) l-25 xio
K= e
9
n & = —k (125 x10°) | A - 5,545177444x1°

& disnll dssiaion o3l (o 055 40 poraslisd] o 36 mg e El> dige (soix b
40 pscwsbiadl o bid 15 mg JI Juod) Ml

it .
P(f); x e ln%:(_s\sqsx\;‘)t
, C 5 sy505' 7/t LS
5 -3¢ ¢ t= 3¢
( - 10) ¢ -5.545 X156
-5.5¢5 Xlo ‘
o= - 1578843530 e

Sple Hoalo 300 a2y LA Bgaw Ul 40 pgrwlsdl Slols> Ao 312 oS .c

(_. 5.54%5 Xl;\o) (3°oy\06)

L=

-kt
-P(f):: a e
-P(‘f)z 36 e

ket
o) - a

,(.5.5%5)(10
g K=K ¢

-0

In 1 - (¢ 5.545 X10 t
n— ¢ 55 )

30, 48299352 ma
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P(x) - X € %: QZOk ny = 20 K
3 =72 ¢ & = ¢ k= —2 = 0,06931471806

Lo 1306 ln 5985 518 Glsl 5 peié § LYl e dhiaol 45 Lileb pasd Jobi 13] &l e "paail Glodll 5cl3” yais b
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SCIENCE A certain food is dropped on the floor and is growing bacteria exponentially according to the model y = 2ekt,
where t is the time in seconds.

a. If there are 2 cells initially and 8 cells after 20 seconds, find the value of k for the bacteria. k = 0.0693

b. The “5-second rule” says that if a person who drops food on the floor eats it within 5 seconds, there will be no harm. How
much bacteria is on the food after 5 seconds? about 2.828 cells

c. Would you eat food that had been on the floor for 5 seconds? Why or why not? Do you think that the information you obtained
in this exercise is reasonable? Explain. Sample answer: Yes; it has not even grown 1 cell in 5 seconds. There are many factors that
affect this equation, such as how clean the floor is and what type of food was dropped.
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ZOOLOGY Suppose the red fox population in a restricted
16,500
habitat follows the function P(t) =

1180085t / where ¢
represents the time in years.

a. Graph the function for 0 < ¢ < 200. See margin.

b. What is the horizontal asymptote? P(t) = 16,500

c. What is the maximum population? 16,500

d. When does the population reach 16,450? about 102 years
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D e 150164 99-)
'?S N 209 154 99-9
12
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