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The first Unit

Sequence and Series
1) Sequence.
2) Series.
3) Arithmetic Sequence .
4) Arithmetic and Series and Summation of Arithmetic.
5) Geometric Sequence
6) Finite Geomeu'ic Series.

7) Infinite Geometric Series
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The Second Unit

Exponential and Logarithmic
Function
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The Second Unit

Exponential and Logarithmic Function

1) Exponential and Logarithmic ~Function and
Logarithmic Base 10

2) Graphs of Exponential and logarithm Function .
3) Natural Exponential Function

4) Natural Logarithms base e.

5) Logarithms Lows
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1) Exponential and Logarithmic Function and

Logarithmic Base 10
Def of Exponential and Logarithmic Function s
suctitly palt (f) GUABYY ey
fx)=a* x€R a>0anda=#1
(Exponential Functions) . o zadry
Examples:
Df(x) = 2%
DF) =QF
N =F
D) ="

X (domain) JLadbs peais S dasyI2Eke b AN Liyyald

(range) gutls iy paisy

DI =2*

fy=2'=2
f@y=2=4
f@=2"=8
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N =G
r=0)-1

_ (11
r@=0)-3
Leits (Domain of Exponential function ) gt o283 Jlawe

PR PRIINNEDS T WPYVPY pR e B ORI BN PR
.(Real number (R))

952 Letls (Range of Exponential function ) o-w¥i ol 58¥1 gue
PosSitive ) dusalt Aciudad! shao¥idegant il il shic¥l S
{Real number (R*)

(@ ing ) ustiie cus (Exp ol function) gttt o 28¥1
1 (pa yusiab olul) Gliia 130

(decreasing) alisa s (Exponential function) gt a1
D G OB et ol 184

3
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Def of Logarithmic Functions
If a > 0anda # 1then

y = loge(x)

oekud!

(Domain of Logarithmic Functioni B DLASY Jlae
[WPRIPWC R SR TIRNPL (P PYPR DL JER RS (HERYEO Y
(Positive Real number (R*))

((Range of Logarithmic Function) ,s&eiiiofas¥igase
Ao Sl e gt (i ATl lubut ¥ i (19 Lol
{Real number (R))

Example:

log;(32) = log,(2)° =5
logs(81) = logs(3)* =4
log,(49) = log,()?* =2
logy(2) = logy@) =1
log,(20) = lpy1(20)1 =20
logl(ld) =1logy(10)* =10
log,(5) = logy (5)* =5
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log,(16) = log,(4)* = 4

Def of Logarithmic Function Base to 10
If a =10 then

y =1ogso(x)

|

10 =_utu¥t

10g jluass S 053y Logads yiga¥| OLG,E511 oita siialy
Example:
10g10(100) = logso(10)* = 2
log10(1000) = logso(10)® =3
10g4,(10000) = log,,(10)* = 4
10g15(100) = log;o(10)* = 2
l0g19(10) = logyo(10)* =1
logiol = 10gy0(10)°=0
10g100.1 = logy,(10)™1=-1
10g100.01 = logyo(10)2=-2
10g140.001 = logy((10)~3=-3
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Exponential Base Power Logarithm
3*=81 3 4 4 = logs81
7% =49 7 2 2 = log,49
5% =625 5 4 4 = logs625
6% =216 6 3 3 =loge216
82 =64 8 2 2 = loggb4
¥=a X y y =log.a

—)> 48 €
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2) Graphs of Exponential and Jogarithm Functions

il Sty DIl (Gpualt

First quarter

-3 -2 -1

Third quarter

1
The fourth quarter

2 3
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Jis

AdMiglgYioe

A(23) , B(—44) , C(-2,-5) , D(4,—-2)

B(4,4) 5
4

3 _AEy
2_
1

B U I

T2 8) bt
Graph of Exponential Function

AU oty mall ot Y1 (i st

fa) =2
f8) =27 =3 | f@=2=8
fen=22=1 E F@y=22=4
fD=21=3 % fy=2t=2
i
fO)=2° =i1~
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x 3 2 B} 0 1 2 3
1 1 1
= = = 1 2 | 4 3
& 8 1 2
¥
34
Z( P .

N JSAN e illan D
H0)>0 @
f0y=1 o (i=0) Loiie

X o sty (increasing ) stajs




ol ) e

AINEN oue LMy laall 1 33N (iomia any)
9= Gy =27~
g(-=@2=2=8

3.1
(3= 27 =3

1
1
1
]
|
]
gED=@P=z=e
i
I
!

g-D=@ "t =2=2
gy =2 =3
¥
3 : &
N s 5
1 . " 3 .
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L) ISl e a0 She
L(0)<0 s
L)1 ota (x=0) Laie
X wd absay (decreasing ) pastas
ol das S

Rx)=L(x)

Yasra e f{x) Jpasast ga LX) Of hans

g(x)=(3)
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Graph of logarithm Function

ST s Aty laall O B ioicn ry)

f(x) = log,x

£ (3) = t0g2} = 10go 37 = logy (22 = ~2

F(@) = tog:% = 1og, (&) = tog (@) = -1
F() = logy1 = logy(2)° = 0

f(2) = logz2 = log,(2)" = log;(2)* = 1
F(4) = log,4 = log,(2)? =2

£(8) = log,8=log, (2 =3

ST
N =
—
N
£
oo

%) 2 -1 0 1 2 3
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3) Natural Expoﬁenﬁal Function
§mit ukal) g La Sy (€) gmarit sttt dubaal (K09 ot 1581 52
e~ 2.71828

Aty Dot o rbaa it ¥ Ay Bsad (b (g e tal| Rasd
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Cikaaiolsy 1 (o8] Jimka

1) e? =7.3890561
2) e7+ =0.3678794
3)e’=1
OAAIY omie ] S
x

f(x)=1-5¢'"2

OIFEYN 2 paygee sumiy 1,0,-1,2,-2,3 2,000 shas¥ 05
~2
f(=2) =1—5¢"77 =1-5e?=-359453

F(~1)=1—5e'™% = 1—5¢'5 = ~21.4084
£(0) =1—5e*" =1~5¢" = —125914
F(1) = 1— 56" = 1595 = ~7.2436

-2

f(2)=1-"5e 3=1-5¢"=—4

F(3)=1- 56" = 1 - 5e~05 = ~2.0327

2 -1 0 1 2 3

x)

_35.9453 | —21.4084 | —12.5914 | ~7.2436 | —4 | —2.0327

—> 56 €
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4) Natural Logarithms base ¢
asall ydalll OBV O AR 0038 Jie rauidy € dusbul (18 90
In sty &1 5539

1) In2 =7.3890561
2) In0.3=-1.2039

LY Sloa dagl Ji2e
f) = In(x—2)

Ol 0 (x-2>0) Lo ubypae 095a f(x) o181

x>2

(2,0) 4o fStona 3t

> 57 €
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LAY Jlawe uangl Jlie
i) = Inx2—1)
X2 = 1> 0 Lot chyme 0% FX) oottt
E+D)E-1)>0
EF+1D)=0-x=-1
E-1)=0-x=1

-

9 —]

o (IN) € aludit @3yta gttt (10) oy sith ins ABMa gssing3 55ang
SSAN I

1 . In(z)
" 1 +s

2

(=00,1) U (1,0) 32 f Jlama 035
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5) Logarithms Lows

1)log,xy = logax+ logay
2) log, $= log, x — log, ¥
3) log,x" = nlog.x

4 log,x= log,y © x=y

5)log,a* = x
6)logli=10
7log,a=1
angt [0g32 = 0.6309 pisa 13 Jte
1)logs 8 " 2)logs9  3)logy 10— logs5

logs 8 = logy 28
=3logs 2
=3(0.6309) = 1.8927
2)logs 9 =logs 3°
=2log; 3
=2(1)=2




Sl ) Jbata
3)logs 10 ~ log, 5 = log, -153

logs & = log, 2 = 06309

1 1
4) z(log3 900 — logz 225) = Elogg 900 —~ %logg 225
1 1
= log, (900)2 — log; (225)7

= logs 30 — logs 15 = logs == logs 2
=0.6309

GAayle

1 1 900 1 1

- o == —_——— = Z

2 (logs 900 — log, 225) 3 logs =3 logs 4 = log, 4
= log; 2 = 0.6309

5) logs 60 — logs 30 = logs 5
Iogs 35 = logs 2 = 0.6309

= 0.6309

>
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Examples of Exponential and Logarithmic Function
A Olatiayd ol Lo i gf 1 J o1 J1gaad

1~ log44(1000) = log,;(,(10)3 =3

2~ 10g30(0.01) = logeo(10)~2 = —2(1) = —2
3~log;(3)=1

4 —10g,,(100) = log,,(10)% =2
5—10g3y(0.1) = logy(10)~1 = —1(1) = —1
6 —log,(16) = log,(4)* =4(1) = 4

7 — logg(64) = logg(8)? =2

8~ l0gs(36) = logs(6)? = 2

9 —logo(99) = loge(9)* = 2

10— log,(343) = log,(7)* =3

11—log;; (1331) = logy, (11)3 = 3

L 2
A~
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RN gt

oyt 10g3 2 = 0.6309 piza 138

1)10934=lﬂy322

=2log; 2
= 2(0.6309) = 12618
2)log; 81 =logs 3*
=4logy 3
=4(1) =4
3) log; 16 = log; 2*
=4logy 2
= 4(0.6309) = 2.5236
4)logs 27 =log, 3°
= 3log; 3
=3
PPYIPOCTUR W]

x

=)
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v

et
1-f(0) 2-f(1) 3-£(2) 4-f(3)
5—f(® 6-£(5) 7~f(6) 8~
mro=@=1 2-rw=()=
s-r=@ =t ==
4 S
===k ero=0=3
6 7
o=@ =% e-ro= -5
Ol 1l
=@~
gl
1-F0) 2-f(1) 3-£(2) 4-f(3)
5—f(-1) 6-f(-2)
1-f(0) = (2)°’—(2)° 2-f(1) = (¢
=@'= -
3-f@ =7 =(2)*=16 4-f@) =@
=(2)° =512 :

5—f-D=@T=@'=2 6-f(-2)=(@27%
=(2)*=16

—> 63 €
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R4 O sLakl - X g gt sl Hiyaatt

1) x = logs125

x = logs125 = logg5% = 3

3 (galulX Aayd st bty
2)—4=log,x

2t = 1—16 ($ohaad X b OB Ity

3)2 = logsx
3% = 9 gobuiX dagd il Iy

1
4) 7= logsx
1

32 = V3 gyluX 2esd

5) é = log,x

1
42 = 2 gyluiX deid

6)x = log,81V3

81vF = 3¢ x 395 = 357 = 37 = 308 = 34 = (308
9
= (9)%

x= log.,(9)%
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2 X 2B 00
7) x = log;243
243=3x3x3x3=3°
x = log3243 = logy3°
Sigghund X dad old Il
8)x = logs1296
1296 =6x 6 X 6 X 6 = 6*
x = log1296 = loge6*
Ayl X Aaad Ol AL

9)x = log,4096
4096 =4x4X4X4X4X4=15
x = log,4096 = log,4°
6 (gohua X Al (18 Ll
10) x = logy 4100000
243=10>(10>(10)<10><10=1(‘)35 :

x = log;0100000 = log,,10°

Sigotd X dagh old I

65 €
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Cilaudlypl ot mia
ot O Rgaang RIS (o i 2 paalindl st
1) log,32 =5
l0g,32 =5~ log,2° =5~ 25=32
2) log,16 =4
log;16 =4 - log,2* =4 2= 16
3)log;81=14
logs81=4—logs3t=4-3*=81
4)log,64=3
log,64 =3 — log,4® =3 > 4° = 64
5)logs125 =3
logs125 =3 = logs5® =3 - 53 =125
6) logs243 =5
l0gs243 =5 - logs3° =5 - 35 = 243
7) loge1296 = 4
10961296 = 4 — loge6* =3 —» 6* = 1296
8) log,117649 = 6
log,117649 = 6 > log,7° = 6 > 76 = 117649
9) 10g,279936 = 7

10g6279936 = 6 = loge6” =7 - 67 = 279936
—) 66 N
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10) logy6561 = 4

v

l0gs6561 = 4 - logs9* = 4 - 9* = 6561
A0 S aLabl 2.X R i) 1 punluat| Hiaat |
Dinx=2
x=¢?
2)inx+n2=3

lnx+ln2=ln2x=3-42x=e3—»%:—;—»x:—

ea
x=7
3)inx~ind =5
- =inf= LS SR = 4e5
Inx ln4—ln4 5—+4 eaT=e’ox 4e
x = 4e’
Ylnx+in2+ini=4
lnx+ln2+ln%=ln(2xxx‘-:-)=4—rvx=e*
x=e* ‘
Shx—In3-Mm2=6
—In3-m2=In>-= L ef = 6eb
Inx — In3 — In2 Ino-=6-2=e®>x=6e

x = 6e°

> 67 €
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6)Inx + In5 —in6 =9
lnx+ln5—ln6=ln5xxx§=9~>5?"=e9—,x=§e9

=2g9
x=—e
5

7)lmc+zn5—tn§—3
lnx+ln5—ln—:—=ln5xx><—}_—=9—>25x=e9->x=
:

1.9
L
25

1
x =g

25

8) In7x® — Inbx% =7
3 7
=7—>lngx=7—>x=—e7

7
In7x® ~ In6x? = 1"53

9) In3x3 — Indx* = 12
3 Indxt = In P = 3 3
n3x® — Indx* = In 5 =122 n-=12-

12 .
e ox =m0

10) In¥® = 12
)y s
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3 3
lnxi=12->—2-lnx=12—>lnx=;x12—»lnx=18—>x
=18

x=el®
A YLt i e X Rl wh g st Jigast!
1)e¥ =2
F=zo=m2ox="2
2) e¥*1 = 3ina

e%**1 = 3[4 - 3x + 1 = In(3in4) - 3x = In(3in4) — 1

_ In(aing)-1
3

In(3in4)-1

=T

3) X 2t o ]
e Bt =] 5y oyt 1=In(1) »x2—2x+1=0

~2x+1=(x-1)(x—-1)=0

He*=v3
e“*:w/?e‘&x:ln«/?—»u'—-lnz -->x—-'f'—2
x_lnz
8
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« Clgdlap ff Jooke
5) ewo:: =—1

e100% = 1 » 100x = In— 1
At lealt oM @iapld gl gy ¥ Coso Aslagll fon g ¥
B3940 dansashy LU CilaSias L gt} it <pusalit It
Diog2 1c>0 ab>0
lag% = logab — logc = loga + logh — logc
log “c—b = loga + logh — logc

2)log$ >0 ab?>0

bz
log aT = logab? — logc = loga + logh? — logc
=-loga + 2logh — logc

ab?
logT = loga + 2logb — logc

3) log _@\[_wE/_F
lo gﬂ = logavh — logvc

= logva + logVb — logyc
= loga® + logh®3 - logc®®
= 0.5loga + 0.5logh — 0.5logc




syt o] Joe

log "3? =0.5(loga + logh — logc)
Ylog®2L  ic>0 ab>0
log abib = log (et b = log (a + 1)b — logc

c
=log (a+ 1) + logh — logc

b+b
lag% =log (a+ 1) +logh ~logc

ab+b
5)log (: z

2 :ic>0 ab>0

ab+b ab+b (a+ Db
log (= 0§

)? = 2log — = 21
= 2log (a + 1)b — 2loge
= 2log (a + 1) + 2logh - 2logc
6)lug-(-% de>0 ab>0
ab 2
log(Tc)i- = logab —~ log(dc)? = loga + logh — 2logdc
= loga + logh — 2logd - 2logc

10.9(7::)7 =loga + logh — 2logd — 2logc
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Third Unit
Polynomial Function

(agutont) i 51 28)

1) Definition polynomial Function

2) Operations on Polynomials

3) The apportionment of the polynomial

4) The Remainder an(i Factor Theorem

5) Properties of Polynomials '

6) Solving Algebraic Equation with One Variable
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1) Polynomial Function

g ko O A1 (Y1 Jduda

Shael ale SI5(R) Ragantt ahic ¥ (o (it Oicsere AB oSt
oY e gasne LityyaTps Lo dalutct B Audiaondl

By ameladt SO Ao gasna 4 Log Aiadondt Sl¥Y 1,0 La (jSTg
(The Natural Numbers ) aagdati stus¥i 2egama (1
N={1,2,3,.}
(The Integer Numbers ) asauall slie¥ de e (2
Z={.,-1,0,1,2,.}
{The Rational Numbers ) asuailf stae¥t Asgenne(3

Q={F:abez b#0}
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f(x) =3x2~

st
1) £0) 2)f(-2)
3) F(v7) 9f(¥3)

DFO) =3(0)*-5=—-5=~5
2)f(-2)=3(-2)*-5=3(4)-5=12-5=7
D7) =3(7)? - 4=3(1)~5=21-5=16

DF(V3) =3(3) = 4=3)8 - 5 = 3x 3(3)3 -

5=9(3) -5
Ol 1l
hx) = 50
h(V15), h(¥12), h(3), h(V3) unst
h(@—m‘gs‘)ﬁ;-ﬁ _217
r(¥iZ m = uT)lu_u Tl
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2) Definition pelynomial Function
(aguiontt seim 384 iyl
PO) =ty X"+ g X H @y Xt ag
‘Where
neN
Gy ) Qg s e ey By 18 ER
N2gguitl (e agub a0 7B rasas POLE 11
1t
Df@)=5
Ul AN LB 0B osnty Tt pcal] dan b (1o Agan i
2f(x) =Tx—2
i OBy L rasnty g1 Ayl (3o dgeion il

3)F() =322 +9
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AN OBV (racatg AU damyuall (0 Sguim pii
Hf) =x+6
Aaglad) 3has Dl atils ¥ (ol daon ¥ Sgutn il ugt
Usade
Rituaziod) shiell allos ol I15g sguton ,,‘.a‘f(x) ol il
Jike
LN DU BN gukay Jlone gl
Df(x) = x+1
98 Sl (ML @uith) Y i ipaa T O daadis
R
St slat
y=x+l-y—-1=x

38 Gl Ot Ity

Df) =2
3o Jladtt (I @ual] & wis iyane ol das St

R={0}
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Y=

2% X

~ (Operations on Polynomials) ois s#¥1 e citsleat] [¢]

DEFE£NE =fD £ g(x)
2)(f.g)(x) = f(x)g(x)
3) (f D= % with conditional g(x) # 0

illasdle
g Jlrea plotif Jlows po ke 98 D) e (1
g Jisme plola3f glowe petie 30 (-9)(X) Jirs (2
AL § Jhame 253 S s g an 0 (£) (2) e 3
AL Aapually by o0l B ghdaat sbiialy
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gyl ) Jmsta
domain f ndomain g —{x € R:g(x) = 0}

Jlie
Olss 1)
f)=3+x

gx)=x-3

DE+9)&)
-9
HE-9NE)

DIAIE)

5)(2f +39)(x)
DF+g9E)=3+x+x—-3=2x
D~ D@ =3+x-x+3=6
NEN@D=B+x)x-3D=x2-9
4)(5)(:;):37’:—’; x#3

5)§2f-|;3g)(x) =2(3+x)+3(x~-3) =6+2x+
o -

= 5x-3
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t(x) =x*-5

g =x-1

DL+ g
2)(t - g)(x)
3)(t. )0

9(5)®

5)(4t + 6g)(x)

DE+ @) =2>~5+x*-1=2"+x"~-6

D -PHE) =x*-5-2*+1=—x*+22 -4

3)(t.0)(x) = (=5~ =x°—2>-52°+5
x2-5

4)6)(x) =53 x#1
B)(4t +6g)(x) = 4(x2 = 5) + 6(x3 — )= 4x* ~ 20+ 62° - 6

= 6x% +4x% =26

—_—
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St
ol 13l
xy=x3+1
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