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Chapter one : Revision
lines, equation of straight line, functions and graphs, function in pieces,
the absolute function, how to shift graph.

2weak

Chapter Two: Transcendental Functions
Power functions, exponential functions, logarithmic functions,
Natural logarithmic functions.
2weak

Chapter Three: Trigonometric Functions
Graphs of trigonometric functions, periodicity, Trigonometric functions,
Inverse trigonometric functions, hyperbolic trigonometric functions,
inverse hyperbolic trigonometric function

4weak

Chapter Four: Limits and Continuity
Properties, limits of trigonometric functions, limits involving infinity,
limits of exponential functions. 4weak

- Chapter Five: Derivatives
Definition, differentiation by rules, second and higher order
derivative, application, implicit functions, the chain rule, derivative
of trigonometric functions, derivative of hyperbolic functions,
derivative of inverse hyperbolic functions, derivative of
exponential and logarithmic functions.
6weak

Chapter Six: Integration

Indefinite integration, integration of trigonometric functions, integration
of inverse trigonometric functions, integration of logarithmic and
exponential functions, integration of hyperbolic functions, integration of
inverse hyperbolic functions, integration methods; (substitution, by part,
power trigonometric functions, trigonometric substitution, by part
fraction), definite integration, applications; (area between two curves,
length of curves, surface area, volumes). 8weak

2
Chapter Seven: First Order Differential Equation



Definition, Separable equation, Homogeneous equation,Exacte
equation, Linear equation,Bernoullies

6weak

Chapter Eight: Vector

Definition, Addition and subtraction of vector, Multiplication by
sealar, Product of vector 2weak
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The erder praperties of real numbers are groen in Appendia 4. The lolleaing wueful
rubes o be derrond om Seem, wheee the symbol = means “Tmphes”

Bl for lneaga slinie

I e, b, anedl ¢ e real mambery, then:

. a<bmgsp<hép

L achmpg=p<cph=¢

& o< bande >0 = g < b

d o< bande <0 = b < ar
Special canez o < b = b < -9

L actm)se

& I and b are both positive or both negative, then g < b = 1 -::

Notioe the rales for multplyisg an inequaley by & mamber. Mahiplyng by a posative nunt-
ber preserves the inoqualiny; mulbplyving by 4 negative sumsher reverses ihe inogaliy.
Albso, reciprocation reverses ihe inoquality for numbens of the ame sgm. For example,
2 5l =2 > =Sand If2 > If§,

The completeness property of the real nermber system i deeper and harder 1o defime
precisely, However, the property & exiential 85 the idea of a bt {Chapler 25 Roughly
speakimg, it ways that there are enough real mumben 0 “complesc”™ the real sember line, in
the seme that there are no “holes™ oo “gaps” in it Many iheorems of calosles woukd il if
the real muamber oysiem were nol complese. The lopic B best saved for o more advanced
oo, b Appendia 4 bty about what [ isvolved and how the real mumibers ane con-
srucied.

We dtingush three spocial sobusts o poal pumber.

I, The natwral nembers, namely 1, 2, 5, 4,. .

L The integers, mamely 0, 41, £1, £5, ...
1, The rationsl nembers, samely the numben that can be expressed in ihe form of 8
Traction s w, where o and & we inogen and n @ 0, Examples ane
I d =4 4 O i
, Sl Rl = (e T L L
The vl number s precisely (B resl momber w i deoamal epansons. thal se
enibwy

{8} erminaiing {endmg i an sliniie dng of oo, for ouample,
1" 0700, =078 o

ib) eveniually repeating (ending with a hlock of digies thay ropests. over el 0w, e
Franple

13 T b mlxaics A
;- 1000000, .. = 200 bk of iepanng

1 dgn



A ermmatemy docimel evpanieoa i & special tvpe of repeateng decimal since the ending
senon tepeal

The wet of misonal members bas all ihe alpebraic and order properines of the real mam-
bers bud kicks the complaeness propety. For example, thene is no ratonal number whoss
square s 2: thent is & “hole™ in the rational line where /2 should be.

Ral nunbers Uhal sre nod patioma | sie calbad rratonal simbers. They ane charscbe-
ieed by having nonlerminating and nosrepeating decimal expaniions. Eiamples ane
w.?“l%.ﬂhui.mm#mmqm-mm:
should be clear thai there are infinsicly many wmtosal sumbers. Both mtonal and o
tional numbers ane found abitranky ¢lose 10 amy point on the real lne.

St nodation i very usefial for specifying & particular subsel of real nambers. A st (s
collecton of objecis, and these ok jocts ane the clements of the sel. 1175 1 8 st the nodstion
ac 5 means that @ is an element of 5, and a ¢ § means that @ 1 not an clement of 5 11 5
ard T are seis, them 51 T is ihear umbom and comadsts of all ehements helnging either i §
o T {or 1o both 5 and ). The intersection 51 7 consasts of all ekements bekongmg 1o both
Sand T, The empty sed 03 is the st that contaim no chements, For example, the inborie-
tion of the rational nembers and the rrational nambers s the emply sel,

Soumie sets cam b desonibed by Duneg ther chements i braces. For intance, the set 4
consistmg of the satural pamvhers (00 positive misgers) kess than & can be exprewsed as

A= {1,245}
The emiare sl of inbegers |s wrilen as
[0 &1, 22 £3,...}.

Another way 10 descrile & oot i 80 onclosg in beaces a rule that pemerntes all the ebe-
menis of the st For matence, the set

A= x|y manineger and 0 < x < 6]
s the set of positive ntegers kess than &

Intervals

A susbset of the real bine is called an imtersal il it contains & least tao numbers and con-
taans ad| the real nurnbers Bong between amy two of 85 elements. For example, the set of ol
real surisbers v such that & > & 1 as isterval, a5 s the vet of all x sech thal =2 = v = §,
Thie st o alll ponsers real nursbers i mod an interval sance 0 s sbsen, the set (il 10 con
Laafi every neal mumber between — | and | (lor examgle).

Creometrically, interval correspond & rays and line sepments on the real line, along
with the: real lime isell. Intervals of numbers coresponding 1o line sepmsnls wre ladie ln-
iervils; intervals corresponding 1o rays and the real line are inlakte intorvals.

A fnite interval 15 sabd 0o be choied if 0 contaiss both of its endpomts, balf-opes if 8
‘contains. ond endpoint bul sol the other, and open il il costaing adther endpomnl The and-
poins are shio called boundary points tey make up e miervals boandary, The e
maining posnts of the imterval are Interior points and iopether compime the interval's in-
ieriod. Infinie intenals are closed if they conlain & Minile endpoint, snd open olbersise,
The entare real lime B is an mfinme interval that s both apen and clsed.

Solving Inequalities

The process of Tindimp the interval of inbervals of numbsers thal satisly sn inegquality in v s
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Thie skutacn st b5 the opm merval | =17, 0 b f Figpasg 1.1k

fe) Thee mepantity &'l5 = 1) &= 5 cun bold caly o 1 = |, ocine olbersing 48 = |}
s undielned o negatror, Thevefoes, (s = 1) n posstnas and the mogqualsty will be pre-
s il e roualiiply Bl e by v = 1), ] oy it

;fjij

BEdr=5 el by i - |
iz A s e

il i
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The saluinm st is the half-apes miersal {1, |1'5] {Fgpure 1.Ech i

Absolute Valoe
The abalit: value of 4 aethor 1 dhoscdsd By 1 i defimad by Ihe Fotrnis

|-||'{ L xxENQ

=5 XL

DIAMPLE 7 Finding Absclute \alurs
Bed Wl =3 ==i=fus |=|all =] .

Ceometricall. ihe abuolune vilee of 5 b e dislance from v i i on he real member
I Sarncé lisdances. are sy posaiive o0 01, we iee i | 1 = D for every real numiber 1,
x| = 0 il oy v = 0 hsa,

|y |x =y = the driance betwem rand
! ) J oo the pead bt (Fipare |21
sl 1] ] el e Smce the wymhol s always demotes (e sowargative sqre ok of 5, m alernae
! - defmnon of| 1| ;
NER

FIGURE 17 Wowslag taduey rve W i ieaporsin Io revaersber that 'a” = |a]. Do not write Vo' = wkess you alveady

i v thiat 3 2 0,
! The abssabie wakas s the [ollwiig propenisn. | Yo o gskal 1o pros thess prope-
I o e T B |

Abvsabat Valwr Frapertios

L |=a=]a| A, e i il it ¢ e of megatnd b
e s abmobale il

L job| = ol The absarduie valuse of 3 prosdi i the prochans of
e abrclule vabus

5 |¢| al The skt sl 2.3 Quotient v e quoticre

B (A of the abrctule values

4 |o+ B a|+ b The triangle ioqualiy. The shoolute b of the
st ool P sl . B (b of aal e e
wnm of thewr aaplule vaiues.




Mote that |-a 2 —a|. For cusmgde, |=3] = B, whevews =53] = -3, W g aedl b
differ i g, then |a = B| i less than o] = [B]. I ol obher cases, |a + & equas
o’ o | ] Abseobute e b i enpressacms ke | =3+ 5 ol Wt parvntbess We do
the withiaets sl b ey kg e sbackts vikie

Sa e < DIANPLED  luatrating the Trangle [nequality

o =B8] m X} |=D] & |4|=8
[3 4 8= [B] = ]+ |31
FIGIRE 1.3 ] < o mraem 1 i [=3= 8| = |=B|= & = |=¥] & |=4| ™
L T

T mmeuality |5 < 2 ays e chmammoe froem 1 i 0 b bews tham he poameve -
bher . This means thai v mert he betwem -2 nd o, a6 we o sae (rom Frgaee |

The fedlarag dssernents. aoe ol romsaguenees. 2 the delvarson of ghsnduts - shae and
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Aludnte Yy il Bavei vah

[ i i s b them

& bjma  i(odonlyil r= 28

h pjge Amdmhil =a<y<a

T e dmdmbil vreamwr< -
L pj2s Wmdmlyil -asssa

% glze Wmdmbil rzass -0

Thie wyrnbol e s ofiem wend by mathoriatacum 16 denoie the “i ind only off” logacal
relamornbep 11 sy Pucam, “sruplies and t npived by,

ERAMPLE 4 Sclving an [quation with Abnokste Valees
L] Solue fhe sqpustion |25 - 3] = 7.

Solotion Oy Propevty 3, 20 - 3 = 7, s iy e s oot

R=]s] Jemjmoy M-

= ol i aken
ha | hm=d  Sobnsml
LR rm =]
The solutions ol |2r = 1] = Tawr= Sandr = =3, §

EXAMPLE 5 Sabving an [nequitity bavolving Abnokute Vaburs
mnuﬂi:—i <l



Coordinates and Graphs in the Plain

I ) sagasive guEreT I |+ pewtive gaareT

ol i-jm=gathve gmares M =) posEve quarisr




Lines

Increment

When particle moves from one point (X1, ¥1) (X3, vz), the increments are:
A my =X,
and

Ay =y =y

Exampie
Find the net changes in coordinates when particle moves from (4, -3) to (2, 3).

Sohition
Ax=2d4m.] and Ay=3-(-3)=§

Ay

Ax  4-3)




Sope ol o Hine

The slope of the sirspght Ene is the rafo of rie 10 sum, 40 when point p, (x, ¥,) and
e (%, Wz} dre poinls on & nonverticla line L, the dlopa ol s

mald¥ _Jo=¥
A

Ny =X

IF Ly Lathem 8 =ty and my=mg

'I
Byims, v
ﬂ}.
P (X ¥ &
s Qi v
o
l-llr
&
:
L: L|
21+ -
[ —
"

I L ALz then my =] /my

12



Kguations of Straight Lines
+« Herizontal Lines

Thestaadasd form of eqeation of borizon| lnes 13
y=h

» Wertical lines
The sizndand form of equaton of vertical lins 2
X=d

aliny
4 RO Ley

L R

« Meilher borizomial nar veriical

Mind = fope equaion
Tha genieral form af painl =ilbpe sguation ol the point (x, vi)with dlopamis

y=m{x-x)*¥

Wrilean agestion for the Ene thought («2,-1 )10 (3,4).

Lhing (xz, y2) =(=2,+1}
y=1{x={=2)) #=I)
y=x+l

13



Slape = intereept éqination

The peneral form of slope- intercept aquation of lnme L with slope m and y-
insgrcept bis

yumx + b

Find the slope and y-mbercept of the ling Sx + Sy = 20

x4 Jy= 20

Slope = -85 and imigrcept is b=d

«  General Dndar équation

The peneral linear equation is

Ax =By =

where both A and B are nol 2emo

Eeampie

Find the formula relating Fahrenbeit and Celsius iemperature, then find the
Calslus equivalem of %°F and the Fabreshel equivalent of -5 *C,
Frm“C+b {limcar relationship)

The freezing point of water is Tp =32 or Te= 0 and boiling pomt s Ty=212 or
Te=100.

Solution

Fem®C+b

32 = mijly+b — B=32

amd

20 2= m [ 100) =32 — m=45

F=93C +32 or C =5 (F.31)

When F=90°F thenC =359 (90— 32)=322"
and when C = .5 % then F = QS (.5) +32 = 33 @

14



Plot the points in Exercises Y-12 and find the slope (1t any) of the line
they determine. Also find the common slope (if any) of the lines per-
pendicular to line 4B,

9. A(-1,2), B(-2-1) 10. 4(-2,1), Bi2,-2)
11. 4(2,3), B(-1,3) 12. A(-2,0), B(—-2,-2)

In Exercises 13-16, find an equation for (a) the vertical line and (b)
the horizontal line through the given point.

13. (—1,4/3) 14. (V2,-13)
15. (0, -V2) 16. (—m,0)

15



Functions and Graphs

Hunctiom

A funétion is ke & macking that asitjnd & unigee oulpal 1o every allowable impat.

d oY= fn)

_ S
idomaimn) mzge!

y=fjx)

n which :
y =dependent vanable
x = mdependent varishle

Ll
Doss the equaton
yrras]

mpredents & function v in lerms of x?

Bltian
Solve the ahave squation for y

5.:-[-1
F-rﬁ}ﬂ,ﬂ] -].]ﬂ-;l'!,l- -H;'!.T“ wX)

« Forone value ofx we have iwe valus of y and this & sol & functice.

16



Domain and Bange

Daomin : 14 the st of neal numbers over which x may vary and mekes the value af
ytrué { inpul ia the imction).

Rang: & the sl of all valuss af'y that mekes the value of x trae ( output of the
fnction).

Find the domain and range af the following :
8 y=x*

By =SQRT( 1+ %%

¢) y=SQRT (4 -x)

d) y=1/x

& y=S0RT (x=2)

D gx) =SQRT («x*+8)+1/(x-1)

Slwion

a) y-n=

domain: -Xowxom+x  (-X, SX)
range : y = [0, +x)
B) y=SQRT(1-x%

domain: [smy <m| [1,1)
range ! (o 4 o | [LI'.1:

€) y=SQRT (4-x)

domain: xo=4 [ =%, 4]
mnge : y==0 [0, +=)
dyy=1/x

domain: x &0

rénge | y=20

) y=S0QRT (x«2 )

domain | x =2 [2,+ =)


















Determine the relationship between the following two graphs:

A A

Function: y=f(x) Function: y="?
a. f(x)+2 b. 2f(x) c. 2f(x) d. f(x+2) e. f(2x)

23



Determine whether each of the following functions is even, odd or neither:

()

fx=e
fx=x—-x+bf(x)sindxa ()54

JHW)

Find the domain and range of f, g, f+g, and f.g for the following exercises:

Lf@=x,gx)=x-12.f(x)=x+1,g(x)=x-1

Q,/ Find the domain and range of f, g, f/g, and g/f for the following exercises:

2
Lfm=2,0)1
gx=x+2.f(x)=1,gx) =1+x

24
25









28
Q,/ Find the domain and range of f, g, f+g, and f.g for the following exercises:

Lf@=x,gx)=x-12.f(x)=x+1,g(x)=x-1

Solution:



Q,/ Find the domain and range of f, g, f/g, and g/f for the following exercises:

2
Lfw=2,0)1
gx=x+2.f(x)=1,gx) =1+x

Solution:

Qs/

Solution:

29
Solution:
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Q,/ Solve the inequalities in the following exercises. Express the solution sets as intervals or
*result as appropriate.

unions of intervals and show them on the real line. Use the a = a

32

1.(1)4
x—-<2.(3)2
x+<3.0



x—-x<4.

Q,/ In the following exercises, solve the inequalities and show the solution sets on the real

line.
1.5x =3 <7-3x2.3(2-x) > 23+ %) > 67
1
2x — 2 x + 4.
7
2
x5+x
- +2 < 1234
4,
2
- <
Q,/ Solve the equations in 1>
1. B
29 r+
the following exercises:
8-3s=2.43
x 31
2
3
->
r 1
5 25

Q,/ Graph the parabolas in the following exercises. Label the vertex, axis, and intercepts in

each case.
2

1.23
y=-x+x-365y=—x—-x—4

y=x—-x—-2451,

y=—x+x+
4 24



Q./ Find the domain and range of each function.

33
| gz () _
Ft =
1.f(x) =1-x%¢
1
()=3'2
4

Q,/ Find the domain and range of each function and graph the

function. 1. g(x) = — x 2.F(¢) =t /t

Q,/Graph the following equations and explain why they are not graphs of functions of x.

a.y=xb.??

| -
N —

szus<
1/,0

) X x
Gx
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