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PREREQUISITES FOR CALCULUS (Jakill § Jualdill Lyl cildlaialf)

Sets and Intervals (< 5l § Cile gaaall)

DEFINITIONS:
Set: is a collection of things under certain conditions.
Example 1.

A={1,3,5,8,10};
Aisaset, 1,3,58,10 are elements.

Real Numbers (R): is a set of all rational and irrational numbers. R= {-o0, +o0},
-00 8 “+00

Integer Numbers (1): a set of all irrational numbers.

| = {-0,----,-3,-2,-1,0,1,2,3, --- ,+oo} negative and positive numbers only.

Natural Numbers (N): consist of zero and positive integer numbers only.
N ={0,1,2,3, --- ,+o0}

Intervals: is a set of all real numbers between two points on the real number
line. (it is a subset of real numbers)
1. Open interval: is a set of all real numbers between A&B excluded (A&B
are not elements in the set). {x: A < x < B}or (4, B).
-0 Al X )B +00
2. Closed interval: is a set of all real numbers between A&B included (A&B
are elements in the set). {x: A < x < B} or [A, B].
-0 Al X 1B +00

X[

3. Half-Open interval (Half-Close): is a set of all real numbers between A &
B with one of the end-points as an element in the set.
a) (A, B]={x: A<x <B} -0 A—X—B
b) [A, B)= {x: A<x< B} -0k A—X B +00

+00




TABLE 1.1 Types of intervals

Finite:

Infinite:

Notation

(a, D)

[a, 8]

[a, D)

(a, 0]

(a, 00)

Set description

{xla <x < b)
{xla =x=b)
{x]a =x < b)
{xla <x=b)
{afx > a}
{x]x = a)
{x|x < b}
{xlx = b}

R (set of all real
numbers)

Type

Open

Closed

Half-open

Half-open

Open

Closed

Open

Closed

Both open
and closed

Picture

e

w




Cecture (1)

Coordinate in the Plane (s sisall o &1 a1l b cililaay)

Each point in the plane can be represented with a pair of real numbers
(a,b), the number a is the horizontal distance from the origin to point P,
while b is the vertical distance from the origin to point P. The origin
divides the x-axis into positive x axis to the right and the negative x-axis to
the left, also, the origin divides the y-axis into positive y-axis upward and
the negative x-axis downward. The axes divide the plane into four regions
called quadrants.

b—r—m——————— * P b
T P Pla, b)
Positive v-axis 3L :
|
— |
2 - |
|
1 |- |
Negative x-axis Origin |
! ! ! ,/ ! L > x

3 -2 —1 0 1 \2 a3
—1

Positive x-axis
Negative yv-axis

—_ =2

-3




Cecture (1)

Distance between Points and (Mid-Point Formula):
Distance between points in the plane is calculated with a formula that comes
from Pythagorean Theorem:

«»» Distance Formula for Points in the Plane
The distance between P(x4, y1) and Q(x3, y2)

d= \/(AX)2 + (Ay)? = \/(Xz —X1)2 + (y2 — y1)?

and the mid-point formula:

X1 + X y1t+Yy2
X0: 2 JYO: 2

Example 2: find the distance between P(-1,2) and Q(3,4) and find the mid-
point:

Sol.:

d = V(Ax)2 + (Ay)? = V(%2 — x1)? + (y2 — y1)?

=V@-(-Dy+@“-22=v20=2V5
x =322 v =" 1and y =71y = =3
0 2 0 T2 0 2 0

Example 3: find the distance between R(2,-3) and S(6,1) and find the mid-
point:

Sol.:

d = \/(Ax)2 + (Ay)? = \/(Xz —x1)? + (y2 — y1)?

=V(6-2)2+(1—(-3))2=vV16+16 =32 = 2V8

2+6
= =4and y =¥tz

X — =

» 20 2 0 2 AN 2

2

—1.

X0=




Cecture (1)

Slope and Equation of Line

+% Slope (Js): The constant

=ﬂ=}’2—3’1
AX X, — x4

m

is the slope of non-vertical line P1 P, .

Notel: Horizontal line have (m=0) (Ay=0), and the
vertical line has no slope or the slope of vertical
line is undefined (Ax=0).

Note2: Parallel lines have the same slope

In the the lines are parallel then (m1=m2).

Note3: If two non-vertical lines L1and L2 are
perpendicular, their slopes m1 and m2 satisfy

ml*m2 =-1,
so each slope is the negative reciprocal of the other.
1 1
my=—andmy, = —
mp mi

Example 4: Find the slope of the straight line through the two points P(3,2)
and Q(4,4) :
Sol.:

A 2—V1 4-2
=y _ Y2y = ——=2.

m _
Ax X2—X1 4-3




Cectmre (1)

+» Point-Slope Eguation:

We can write an equation for a non-vertical y
straight line L if we know its slope m and the coordinate
of one point P1(xy,y1) onit. If P(x,y)is any other point

on L, then we can use two points P1 and P to compute
the slope,

_Yy™Nn

X—X1

m

so that y —y1 = m(X — X1)

or y =y1 +m(x—x1)

Theequation YAk m(X=X1)]

Is the point-slope equation of the line that passes through the point
P1(x1,y1) and has slope m.

Example 5: write an equation for the line pass through the point (2,3) with
slope (-3/2).

Sol.: we substitute x; = 2, y1 = 3, and m = -3/2 into the point-slope

equation and obtain

-3
y=3+7;&—2)




Cecture 1)

Example 6: A line pass through two points: write an equation for the line
through

(-2,-1) and (3,4)

Sol.: The line's slope is

2=V1 —1-4 =5
= ¥2= =—=1

m

X2—X1 —2-3

We can use this slope with either of the two given points in the point-slope
equation;

With (x1,y1) = (-2,-1) With (x2,y2) = (3, 4)
=—1+1.(x~(-2)) y=4+1.(x=3)
y=—1+x+2 y=4+x-3
y=x+1 y=x+1

Note: The equation:
y=mx+b
is called the slope-intercept equation of the line with slope m and y-

intercept b
Note: The general form of straight line equation is
Ax+By+C=0

Example 7: finding the slope and y-Intercept for the line 8x + 4y = 20.
Sol.: solve the equation for y to put it in slope-intercept form :
8x+4y =20
4y = -8x + 20
y =-8/4 x +4.
y =-2 X +4,

The slope m =— 2 the y-intercept is b = 4.




H.W:

Cecture (1)

1-. finding the slope and y-Intercept for the line 4x + 2y = 4.

W ™

write an equation for the line pass through (-1,-1) and (1,2).

write an equation for the line pass through the point (1,-1) with slope
(4).

Find the slope of the straight line through the two points P(3,-2) and
Q(3,6).

write an equation for the horizontal line pass through the point (2,-2)
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Reviewing of Algebraic Concepts, Algebraic Expressions, Exponents

Week 1 and Logarithms.
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Lecture (2)

Example 8: Find the line L1 passes through the point P(1,2) and parallel
the line L2: x + 2y = 3.

SOL:
L1: P12 M=
L2: X+2y=3.
L1 parallel the line L2 so that m1=m2.
X+2y=3
y=-1/2 X + 3/2
then m2=-1/2 so that m1=-1/2
y =y1+m(x—x1)
1
y=2+(=)Dx-1)
1 1

Find the line L1 passes through the point (-2,2) and perpendicular to the
lineL2:2x+y=4.




Lecture (2)

The Distance from a Point to a Line:

The distance (d) between the line L is _ and the point -:

HAXl =+ Byl =+ CH

VA? + B?
Example 9: Find the distance from the point P(2,1) to the liney = x + 2
SOL:
1- put the line in the general form Ax + By + C=0
y=Xx+2
-X+y-2=0
sothat A=-1 B=1,C=-2 ,lg=2 pi=1
g |Ax; + By + C| |-1*(@2)+ 1*(1) + (—2)|
VA2 + B? V(—1)2 + (1)?
13- 3
CVZ OV
H.W:

1-Find the distance from the point P(3,2) to the line y = 3x — 4.
2-Find the distance from the point P(-4,1) to the line y = -2x +1.
3- Find the following:

- The slope of the line 2x+3y-5=0?

- The distance from the above line to the point P(-1,0).




Lecture (2)

Functions J s

DEFINITION: Function

A function is a set D (domain) to a set R (range) is a rule that assigns to
unique (single) element f(x) <R to each element xeD.

F: X — F(X) it means that f sends x to f(x)=y

e SN
X — \

e :‘:::‘_»» =4
- .z,z/ \.f(a) % f(x)
D = domain set ¥ = set containing

the range

e The set of x is called the ""Domain®* of the function (Ds).
e Thesetofyis called the ""Range' of the function (Rf).

Domain (Df): is the set of all possible inputs (x-values).
Range (Rf): is the set of all possible outputs (y-values).

Note: To find Domain (Df) and the Range (Rf) the following
points must be noticed:
1- The denominator in a function must not equal zero (never divide by

zZero).
2- The values under even roots must be positive.
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Lecture (2)

Lo graly 4Lio) 26 4ado 17 drih jsaall
Examples: Find the Domain (Df) and Range (Rf) of the following functions:
l-y=f()=C

Sol: denominator must not equal zero
x#0

v B =R/{0}

To find Rf : we must convert the function from y=f(x) into x=f(y).

v Df ={x€R/ x < 3}
To find Rf : we must convert the function from y=f(x) into x=f(y).




Lecture (2)

Sums, Difference, Product and Quotients of Functions:
JHoall dandd g 1y oz o cpan

EXERCISES 1.5 joadl 45 4aia
Definition: If Fand G are functions, then we define the functions

v' Sum — (F+G)(X)= F(X)+G(x)

v’ Difference — (F-G)(X)=F(x) - G(X)

v" Product — (F* G)(X)= F(x) *G(x)

v' Quotient  — (F/G)(X)=F(x) /G(X) ,where g(x) #0

Example 1: Combining Functions Algebraically

The function defined by the formulas
f(x)=Vx and g(x)=V1— x

Function Formula

sre (f +2)@) =vx +1-x
S-g (f—2)@)=Vx—1-x
g-f (g-NE@=VI-x-Jx

feog (f 2 2)() = FN)g(x) = Jxd—x) =x—x°
f f f(x) X
L= _
g g g Vi-z
£ g, 8x) Jl—x
/f 7(-\) T f(x) VY x

H.W: Combining Functions Algebraically The function defined by the
formulas f(x)=3x and g(x)=1— x2.

6




Lecture (3)

Composition of Functions: (J!9) <uS )

DEFINITION: If f and g are functions, the composite (f og) (( f composed

with g)) or g of (( g composed with f)) are defined by:
(fog)(xX) =f(g(x)) and (g of)(x) =g (f(x)) respectively

Examples 1: Find the formula for (f 0 g)(x) and (g of)(x) if g(x) =x2 and f(x) =
X-1,

then find the value of f(g(2)) and g(f(2)).

SOL:

A:(fog)(X)=f(g(x)) =F(x2) =x2-7.

f(g(2)=22-7=-3.

B:(gof)(x) =g (f(x)) =g(x-7) =(x — 7)2.

9(f(2))= (2 — 7)?= (=5)

Examples 2: Find the formula for (f o g)(x) and (g of)(x) if f(x)=x2+1 and
g(x) =Vx ,

then find the value of f(g(3)) and g(f(3)).

SOL:

A: (fog)(x) =f(g()) =f (Vx) = (Vx)2+ I=x + 1

f(9(3))= 3 + 1 =4.

B:(gof(X) =g (f(x) =g(x?+1) = Va2 + 1.

9(f(3))= V32 + 1 =+/10.

H.\W: Finding formulas for composites If f (x) = x and g(x) = x +1,
Find:

@fog)x) @@onN @FoNHx [@gogx




Lecture (3)

Even Function, Odd Function:( 431 dllall g 433 1) 4l

A functiony = f(x) is an

even function of xif  f(-X) = f(X)
odd function of x if f(-x) = -f(x)

for every x in the function's domain.

Examples: Recognizing Even and Odd functions

1) f(x) = a2
f(—x) = (—x)? =2
—f(x) = R

Even function

2) () = b2
f(—x) = (—x)* + 1 =2%1
—f(x) = .

Even function

3) f(x) = K
f(—x)=—x
—f(x) = —x
odd function

4) f(x) = K+ 1

f(—x)= —x+1
—f(x) = |-

Not Even function , Not odd function




Lecture (3)

Not Even function , Not odd function

6) f(x) =8
f(—x) = (—x)3 = —(x)3
—f(x) = —(x)3

Odd function

H.W:

1) f(x) = x3—3.
2) f(x) = x34+ x2 -3
Q'Bf(X)=1X2—x

fx)=-

X




Lecture (3)

symmetry of the function (4l JiLa )

Al Jila e La
OSan Al o (Jila Aadall 13gd 015 o San cclfilaaY) (5 ghaa o dpdaly ) Ald dade a i ladic o
Lo ) Aaladl ¢ 93 Adlal) & gla agd B Useloy 138 g (ddma 48y jhay AT £ Ja o dda g ja b

Jalsly

298 gl ulSad) o) o) die g4 LaS Ay J1aY) 5 giwall o Aal) bade JOE o) e AN Sl e
LA JS any ) Aaladl ¢ 99 Lgila A adgi g Allall & sl agh A ao Law Jiladl) 138 (e

If f(x,y) = 0 is any function then:

1. Symmetry about x-axis: If f(x,-y) = f(x,y)
2. Symmetry about y-axis: If f(-x,y) = f(x,y) It is called an even
function.
3. Symmetry about the origin: If f(-x,-y) = f(x,y) It is called an
odd function

Jalatty g5 Aozl ) saclal) i ¢l JUia Y] Juial
Jea Jilad f(—x) = f(x) Jlasiu xie (’5&\ i ‘;Lu_'iﬁ\ﬁ\ X =2 —X¢ ji f(x) = x2 @ Jili jiaw
Y osnadss Jldepn M Ol G lea Vo | f(x) = cos(x) | sl dsa Y

(2,\;” RJM)
Md}; &Lﬁ f(—x) Jlasial die o —x¢ Lae (Al 5 ld) e Ji f(x) = x3 ’ Jilate  Jaia
dla Jal =—f(x) Al J5a® 180 onst (e M O | f(x) = sin(x) | Jual) adais Jsa
dilaia & A cwe Gl gaas Y uﬂgy)noigi@z.\ﬂpu;;ﬁy fO)=x24+x| @ Jloaagy




@ Jlgul b Jiladll glgil @
(Even Function - duzgill A1) Y jame Je= Jilaill [
rdpiol Jl saclidl g

flz) = f(—=)

Tid piny lile &7

el il Eylbhe ;i cianill efiwg ¥ jame dic dib Sy caisiall ol s s

v = flz) Jlis

4= f(2) 12 2 = = i5li Laaic

Byl d = f(—2) 12 2— = 2 i3l Loaicg

Y jsma Jo ililaiag duzgj allulls .o lslnts puiall o Lay
(Odd Function - @34l alul) Lol abdi Je= Jilazl [E)
sipal I Bacla)l

f(z)— = J{—=)

Tis ping 3le &7
Sl peand) aili] peir dllall dad ole 22— o 2 il uiwl 13]

Jilai duwdi gy Juolll dhii Js> 180 draly oy1945 (Say wiziall ol iy lis

iz = flz) :Jlie

8=f(2) 122 =2 izl loaic

(55LaYl (i) 8— = f(—2) 12 2— = 2 150 Loasics
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Examples : Check the symmetry of the following curves:
y=x?
Sol\ f(x,y) =[x2=§ = 0

fx,—y) = x2— (—y) =[N = f(x—y) # f(x,y) NOT OK
f(—xy) = (—x)2 — () ==Y > f(-xy) =f(xy) OK
f(—x,—y) = (—x)2 — (—y) = [EEB = f(—x —y) # f(x,y) NOT OK

So the function has symmetry only about y-axis. It is called an even
function.




Lecture (3)

)y=x

Sol\ f(x,y) =- =0
fx,—y) = x3— (—y) =IO = f(x—y) # f(x,y) NOT OK

(—x,3) = (—)° = ) =1:> f(—x,y) # f(x,y) NOT OK
o, —y) = (—x)° — (~y) = - B - oy =

f(—x,—y) = f(x,y) OK

So the function has symmetry only about origin. It is called an odd function.

3) X2 =y2+4

Sol\ f(x,y) = y2 = X84 = 0

f(x, —y) = (—y)? — x2 + 4 =[JE=XEHE ) f(x, -y) = f(x,y) OK
f(—x,y) =y2 — (—x)? + 4 =[J2=R2HF4 =) f(—xy) = f(xy) OK
f(—x,—y) = (=y)2 — (—x)2 + 4 = 2= HFE = f(—x,y) = f(x,y) OK

So the function has symmetry about x-axis, y-axis and the origin.

H.W:
1) y =3x%2+ 2.
2) x24+ y2=1




Lecture (4)

Graph of Functions (Graph of Curves) J\ gl auy

To graph the curve of a function, we can follow the following steps:

1. Find the domain and range of the function.

2. Check the symmetry of the function

3. Find (if any found) points of intersection with x-axis and y-axis.
4. Choose some another points on the curve.

5. Draw s smooth line through the above points.

Example 3: Sketch the graph of the curve y = f(x) = x2 — 1

Sol.:

Step 1: Find Df, Rf of the function?

Df = ('OO,OO);

To find Rf : we must convert the function from y= f(x) into x=f(y).
y=x*—1

y=x)—1 -»>x(=y+1
x=+Vy+1
Soy+l12 0=y2 -1=Rf =(-1,0)
Step 2: Find x and y intercept:o: s o oblil s sy X 5 Y
To find x-interceptputy=0 — x2—-1=0 - X =+1
So x-intercept are (-1,0) and (+1,0).
To find y-intercept put x=0 -y =0-1 -y =-1
So y-intercept is (0,-1).

Step 3: check the symmetry:
x?—y—1=0
fx,—y)=x2+y—1=+f(xy)




Lecture (4)

f(—x,y) = x2 —y —1 = f(x,y) so that the function is symmetry about y.

f(—x,—y)=x2+y—1#1(x,y)
- Choose some another point on the curve.

X y
2 3
3 8

2,3) ,(3,8)
. Draw smooth line through the above points

3 L e L e o -] ] o
T T T T T T T 1

2 _1,0)

H.W aw)) Draw




Lecture (4)

DERIVATIVES 4didall

Allll izial pulaall Lis go pm gig o2 psial duwill Al Bl paill Jins oo f(2) Ull gis
:ullill Bygunlly = dhaill vic f(z) AUl Gide =)
f@th) = 1@)

i h—0)

& kil sic julaall Juo gl bl peill Jisa oo sy a2 3]zl lisg

:—I—— = " A .
dima dhii tic Al ginial gulaall Jis d8tiall Jiaf Guwiin
ddballl dicyw go pei f(2) dalinll ol Wi auz gige Jiad f2) Cuils 13] Gikje
izl blailly Seunill aill yass Jis Al Wolu Juladl dis b phsi Gaaal Gal,

Ll A 4 iVl an) iy ) laladia)

Y ddidial) First Derivative Al Laalll i) Jane £(x) 230 pans (Jaall Sy
il ¢

A0 dandal) Second Derivative )sY) AR dsida £ (i) Al L) ¢ el A )

& il

Ldad) i)

Higher-Order
Derivatives

d—m L_;‘;\ calatia ful(x) ;f””(x)

(Ll Judas eely 5l
saiaal) S Hal)

i ciidal

Partial Derivatives

Y Al @) yuiall saaatia Ala (3L
Lass ¢l yaaiall

KAl cabaidty) cdaigl)
chLmY\

Aalay) cliiial)

Directional Derivatives

Oza DM\ ‘f adlal) )Aa_'; dJM

cc\.}jgﬂ\ sJJ..A‘ Aallaa

Slaasy) Julas

dpaiy & 5l ABidal) | Logarithmic Sy Tasea) iy e Sl alaaid | Al J)sall gl

Differentiation 3284l
dlaall ABidal) Implicit e it G ClE) BEE x gy | e ilsal diaall J) sl

Differentiation (E9% Aalladl) Al
Ll 3 ABiiial) Time Derivative Ol Al A1) slasd) ¢ Ssabipal) (Llaall ey udl)
e A Leibniz’s Notation sty 3lEsY) s L £(x) & Aalall A luall

@ £ ) 5 Szl )




Ay A Ay 3L an) iy gl a2y

JIsl) cliidia Trigonometric Jie JIsall Sletie sinx, cosx, tanx | «DLLN cdavigl) <ol jal)
datial) Derivatives zlsaY)

Jlsal) cliidia Exponential Jie 4pu¥) J)sall disia @X 50 ¥ eely jadll ¢ SIS gadll
L) Derivatives sy

Jlgal) culiidia Logarithmic A8is Inx slog,x celbany) cclilall Jalas
Ay e sl Derivatives Saalipal)

JI gl cliidia Radical Function Jie sdall Glasl 1/ A0 ) lipdail) cAnigll
EgREN| Derivatives

Jlgal) culiidia Inverse Function Jie dSall JI gal) caldidia duig)) celldl) ale cely jadl)
Jausall Derivatives sin~1x, cos™x

the definition of derivative of the function f(x) and this denoted by y'or a;Lor
X

d%f(x) or D, f(x) or f'(x) and given by the formula

Examplel: Find the derivative of the function f(x) = x2 using the
definition of derivative.

Sol:  f(x) = x?

fx+ Ax) = (x + Ax)?

x) = lim
f( ) Ax—0 Ax

£(x) = lim (x% + 2xAx + Ax2) — x2
Ax—0 Ax
(2xAx + Ax?)

'(x) = lim
f( ) Ax—0 Ax
£() = lim Ax(2x + Ax)
Ax—0 Ax

f(x) = lim 2x+ Ax) =2x+ 0 = 2x
Ax—0

4




Example2: Find the derivative of the function f(x) = 3x using the definition
of derivative.

Sol: f(x) =3x
f(x+ Ax) = 3(x + Ax)

£ = lim 3(x + Ax) — 3x
Ax—0 Ax

F(x) = lim 3x + 3Ax — 3x
Ax—0 Ax




Laws of Derivatives:

1- - where ¢ is constant.

»4=0
»y2=0

d 4 _ 4.3
D xt=dx

dx

:—Ix'3=—3x"'

d — d 1 1 .1
W Vx =L =gx7

3-If U and V are two functions of x then:

2 3x3 =32 %% = 3(3x2) = 9x2

B (% +2%) = —(a%) +5- (%) = 2x + 37

*:—I{Iltxl}:xzi{IE:}_'_I:l%(Iz):f*{31_1}+
x*« (2x)

2
B (x5)% = 3(x%)% » —x° = 3(x5)" « 5x*

) xle(2x)=xle3x?
(x3)2

g
=

¥
=

oy,
| %
I
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Lecture (5)

Example: If y = x3 + 4x2 — 5x + 4 find f'(2).
Sol: f'(x) =3x2+8x—5
f(2)=3*(2)2+8*(2) -5
f(2)=23

Example: If y; = 3x2 +2x+ 1, y, = 5x + 8find f'(y1 + y2)2)
Sol: f'(y1+y2) = f(y1) + f'(v2)
=fBx2+2x+1)+f(5x+8)
=(06x+2)+(5)
=6x+7
ffO1+y)@=6*(2)+7
ffo1+y2)e =19

H.W:
1- If y = 3x* + 4x3 — 2x + 6 find f'(3).

2-1fy; =5xt+2x3—1, y, =5x3—x+2find f'(y1 + Y2)(3)
2x

2
3-If y=_"76% find £ (D).
4x
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Lecture (5)

(Second and Higher Order Derivative ) 45Ul 4iidlf
da d
ffx) = E(Ey)
Example: If y = x*+ 2x3 —3x + 1 find f"'(1).
Sol: fi(x) =4x3+2*3x2—3 =4x3+ 6x2 — 3
ff(x) =4*3x2+6*2x =12x2+ 12x
F'(x) = 12(1)2 + 12 = 24.

Example: If y = 2x* + 5x3 — 3x2 + 6 find f"'(—1).
Sol: f'(x) = 8x3 + 15x2 — 6x
f'(x) =24x2+30x— 6
f'(x) =24(—-1)2+30(—-1)—6
=24—-30—6=-12

H.W:

1- If y = 3x* + 4x3 — 2x + 6 find f"(4).

2-1fy1 =5x*+2x3 -1, y, =5x3 —x + 2 find f"(y1 — y2))
3-If y = 5x3 + 4x — 7 find f"(2).
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Lecture (5)

(Implicit Differentiation ) 4siaal) ddidall

In some cases, it is difficult to solve y=f(x), so to find < for such cases
dx '

implicit differentiation will be use.
Example: Find %C of the following
1- y?+x2=1

d
Sol:2y — 4 2x=0
dx

d
ZyE = —2x
d _ —2x
dx 2y

2- Find the Implicit Differentiation of the function
2y = x%2 4+ 3xy? at X=1,y=2

Sol: 2L = 2x + (3x*2y* ) + (32 *3)
dx dx

24 =2x+ (6xy L) + (3y?)
dx dx
Zd d
— — 6xy — = 2x + (3y2
i i Sl CA)
d
(2 —6xy)— =2x+ (3y?)
dx
d _2x+3y? 2*(1)+3*(2) 14
dc 2—-6xy 2-(06*MD*@) -10

10




55 Aot 3N 5 domsadl 5 AARA ) gal) anans J oo

Al acd
a3 11 Ay atly el Jalll | Ay ala Tyl A
@ 4500 s (Trigonometric
Functions)
1 (RIS sinx Sine
2 PRI COSX Cosine
3 = tanx Tangent
4 Alad e cotx Cotangent
5 Ll secx Secant
6 alat nLols cscx Cosecant
@ kel AL J) a0 (Tnverse
Trigonometric Functions)
7 sl e gl | sinTix S Inverse Sine (Arcsine)
arcsinx
2 el ol | cosTix Inverse Cosine (Arccosine)
alad arccosx
0 ol gl tan”lx Inverse Tangent (Arctangent)
arctanx
10 sl gl cot™1x Inverse Cotangent
Al \arccotx (Arccotangent)
11 alalll g gll sec”ix 4 Inverse Secant (Arcsecant)
\arcsecy
12 Al el | eseTix S Inverse Cosecant
Al \arccscx (Arccosecant)
@ L1130 J1 s (Hyperbolic
Functions)
13 L0015 s sinhx Hyperbolic Sine
14 A0 3 alad s coshx Hyperbolic Cosine
13 Ll s tanhx Hyperbolic Tangent
16 2000 3 Pl s cothx Hyperbolic Cotangent
17 L1 oLls ‘sechx Hyperbolic Secant
18 3200 5 ALl p Ll cschx Hyperbolic Cosecant
@ dgal) 400 30 I s (Inverse
Hyperbolic Functions)
19 sl il sinh™!x i Inverse Hyperbolic Sme
X arsinhx (Area Sine)
20 il il cosh™!x Inverse Hyperbolic Cosine
gl 3l AL arcoshx (Area Cosine)
21 ! Al tanh™tx Jf Inverse Hyperbolic Tangent
(gl 3l artanhx (Area Tangent)
22 ! all coth™!x i Inverse Hyperbolic
(gl 3l .;'.!,eﬁ arcothx Cotangent (Area Cotangent)
23 sl sl \sech 1x i Inverse Hyperbolic Secant
gl 3l arsechy (Area Secant)
24 el | il \esch Yy Inverse Hyperbolic Cosecant
(gl 30 L arcschx (Area Cosecant)




DIFFERENTIATION RULES

General Formulas Inverse Trigonometric Functions
Assume i and v are differentiable functions of x. [t 1 d - 1
— (sin~! x) = — —cos™lx) = — —
dx = dx —
Constant: i{c} =10 L= L=
x il{laﬂ-l _I':I = ; il:'-’.E:C-] I} = +
Sum: i{u+v]=i—"+% ok L+ dx | vt =1
d du  dv d fcot™ x) = — I i{::ﬁc" x)=—- S S—
Difference: g lw —w) = o — o dx 1+ 27 dy ™ || Va2 — 1
Constant Multiple: %{c‘u} = rix—"
e g 4 Hyperbolic Functions
v ]
. = = py— + p—
Product: dx (e H.:ir ui\' i{sinh x) = cosh x i(cmh x) = sinh x
ud—u — ud—v d i
Quotient: %(%) _ _dx . dx E{lﬂ.ﬂh.ﬂ = sech® x E{s&chx} = —sech x tanh x
P d , . %{CU&II} = —csch® x %{cschx} = —csch x coth x
ower: E.r" = nx"
. d _ g f
Chain Rule: E'{f (g(x) = f(g(x))-g'(x) Inverse Hyperbolic Functions
d . 1 d 1
—(sinh™'x) = ——— —fcosh™'x) =
dx 2 dx T _
Trigonometric Functions L+ * I
d 1 d |
— {tanh™' x) = —— —(sech™! x) = —
i(sinx}= COs X i{ms:] = —sinx IiI{ %) 1 — ﬂ'-f“ %) Wl —
i{lﬂ.ﬂ.‘l’}= sect X i{wc.r] = sec x tan x i{':':'ﬂ"-l-ﬂ - 3 iff!“:h-]ﬂ:_;
dx dx dx I —x dx || V1 + a2

d = csc? d __
dx{cutr]— CRC- X dj{csc:j- CHC X Cot X

Parametric Equations

. . . . If x = fif) and y = gi1) are differentiable, then
Exponential and Logarithmic Functions

d d 1 dy  dy/dt dy  dy'fdt
Loz e Linx=g V=== — =
dx d X dx  dv/dr d?  dx/dt
d

_ d _
dxﬂ't-ﬂ'lrlﬂ d:{luga.r} = TIna

12



1142k /L;Q*é &—\%\} Chapter 3 Practice Exercises 235

Chapter Practice Exercises
Derivatives of Functions S.y=(+ DM+ 6 y=(r=35)4 ="
. . . . . 142
Find the derivatives ijrhc functions 1 Exercises 1-40. Ty= (0 +sech+ 1) 8. y = (_1 _ CSELE _ﬂ?
Ly=x=0125+025r 2. y=3=07+03
Vi 1
R BEPY. . = o] _ 1 0.5= 10. 5 =
Ly=x=3x+m) 4. ¥4 Vi —1 1+ Vi Vi-1
15. 5 = (sect + tan J'fll5 16. 5 = csciil -t + 3!‘1]
17. r = V28sméb 18. r = 280N cos @
19. r = sin \/26 20. r =sin (0 + V6 + 1)
21. v = %xzcsc% 22. y = 2Vxsin Vx
23. vy = 11 sec(2x)° 24. v = Vxesclx + 1)
25. y =5 cot x* 20. v = x? cot 5x
27. vy = x2 sin” (2x7) 28. v = x 2 sin” (x7)
=2
29.s=(i) 30. 5 = ! :
t+1 15(15¢ = 1)
2 2
3. y = Vx 32. y = _2Vx
I +x 2vx + 1
2
33 y= [ T2 34y = aVx + Vi
2
Implicit Differentiation
In Exercises 4148, find dy/dx.
41. xy + 2x + 3y = 1 2. +xy+y —50=2
43. xP + 4y — Y =2 44. 5x¥° + 10097 = 15
45. Vay =1 46. xy? =1
2 __ X 2 _ 1 +x
47_}: _I+l 43._} — 1 — x

13
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s) S v S a(e)

Juaatll g ds el g ds) 3

ATLEaIl A3l ALl il

sl (Derivative (Derivative

42alll (Quantity) | (Symbol) iy 24l (Definition) Relation) Qutput)

BN | 5(0) | ered pme il [ = ol

(Displacement) a3 (Change in ds pdl p(t)
position over time)

ég o) (Velocity) v(t) B ol e 3l Jaeal ds Juaasll s et LTiia,

4al¥! (Rate of change dt alt)

of displacement)
Jeaal a(t) 8ol a3l Jaeddl dv ot Rl Al AEial
(Acceleration) ic_udl (Rate of change a(t) = dt A8l ,_,.hm'} Craail)
of velocity) d’s soslall (Jerk) j(t)

—dt?

d d

d

Bl 45al il s

s(t) E v(t) d—_; a(t) Ej(r]
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IMITS all

Properties of limits

1- If f(x)=k then lim,_, f(x) =k
i I E limx_,a f1 (X) = L1 llmx_,a fz (X) = Lz

a) Sum rule: limy_,[f(x) + f,(x)] =L + L,
b) Difference rule: lim, ,[f;(x)—f,(x)] =L, — L,
c) Product rule : lim,_ [f;(x) *f,(x)] =L, * L,

. . fy(x) L_l
d) Quotient rule: llm},:_.a[r [x}] =1

3- Polynomial lim,_.,(c, + c;Xx+ cox2 4+ + ¢, x™) = ¢y + ;2 + c,a% + 4 ¢ a™
Yo x—al Cop +C1 z n o+ 2 n

Example: Find the limits of the following:

1- lim(x? —4x) =22 —4+2=—4

X2
2- lim(x3 —2x2)=13-2%12= -1
x-1
: (3x—1)? (3«1-1)2 _ (2)* _ 4
3- limy, | (x+1)3 ] = (1+1)3 ~ (2 8
2
4- limy_,, [( :)] E (Indeterminate quantities s33ae & 43<5)
So llquz[w] =limy,(x+2) =2+2=
5- llmx_,g[ 2 — é'] = — (Indeterminate quantities s33se e 4:a8)
w [M A
Solmy ol e ~ M oy | == %

15



(Continuous Functions ) : 5 el Jlgall
The Continuity Test:

The function y= f (x) is continuous at x=c if and only if the following
statements are true:

1- f (c) exists
2- lim, . f(x) exists
3- f(c)= lim,_, f(x)

Example: did the function f(x) = 8 — x3 — 2x? is continuous at
the x=2 ?

Sol:
f(2)=8-23-2x(2)2=8
limy_,[8—x3—2x?] =8-2%-2%(2)?=38

f(2) = limf(x).

So the function is continuous at x=2.

(x%—4)

x-2

Example: did the function f(x) = is continuous at the x=2 ?

Sol:

(22-4) 0
(=55 (.

So the function is not continuous at x=2.

16
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	m1*m2 = -1,
	y = mx + b
	Note: The general form of straight line equation is
	H.W:
	(4).

	Q(3,6).
	H.W:
	Find the line L1 passes through the point (-2,2) and perpendicular to the line L2 : 2x + y = 4.

	H.W:
	DEFINITION: Function
	 The set of x is called the "Domain" of the function (Df).
	خطوات إيجاد المجال، المجال المقابل، والمدى لأي دالة
	مثال تطبيقي على دالة الجيب 𝒇,𝒙.=𝐬𝐢𝐧,𝒙.
	H.W: Find the Domain (Df) and Range (Rf) of the following functions:
	Example 1: Combining Functions Algebraically

	(a) (f o g)(x) (b) (g o f)(x) (c) (f o f)(x) (d) (g o g)(x)
	for every x in the function's domain.
	If f(x,y) = 0 is any function then:
	To graph the curve of a function, we can follow the following steps:
	So y +1 ≥ 0  y ≥ -1  Rf = (-1,∞)
	So x-intercept are (-1,0) and (+1,0).
	H.W ارسم  Draw

	=========================================== H.W:
	find
	========================================== H.W:
	Example: Find 𝑑
	of the following



