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Examples (Even Functions): 

𝑥2 െ 2 

5 

𝑥2|𝑥| 

 𝑥4 ൅ 1 
3𝑥8  

 𝑥3 െ 2𝑥 
𝑥5  

Examples (Odd Functions): 

𝑥3 െ 𝑥 

√𝑥5  

𝑥3|𝑥| 

 𝑥2 ൅ 5 
𝑥3 ൅ 2𝑥 

 𝑥3 െ 𝑥ଽ 
𝑥4  

 

Example:     Determine whether each function is Even, Odd or Neither. 

1. 𝑓ሺ𝑥ሻ ൌ 𝑥5 ൅ 𝑥  

 

2. 𝑓ሺ𝑥ሻ ൌ 1 െ 𝑥4 

 

3. 𝑓ሺ𝑥ሻ ൌ 2𝑥 െ 𝑥2 

 

4. 𝑓ሺ𝑥ሻ ൌ |𝑥| ൅ 2 

 

5. 𝑓ሺ𝑥ሻ ൌ 3 

 

6. 𝑓ሺ𝑥ሻ ൌ 
  𝑥  

 𝑥2+ 𝑥ల 
 

 

7. 𝑓ሺ𝑥ሻ ൌ 
  𝑥2  

 𝑥4+ 𝑥 
 

odd

Y
xi + x) =- - x = x+ x) = -f()

- (" = 1x" = f(x)
even

Neither

2xx =2xx = - 2x +x 4

(x2 = x + 2 = f(x)a)
even

f(x) = 3 = f(-x) even odd

x

-x+ x0 , = f(x"

Neither
x2
x4+ x

=
14

x" -x
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H.A علطن نولش
علطن  )١
                         

 H.A ايهأ ةميقلا يذه اذإ ، ةميق هل limitلا علط اذإ

                         علطن  )٢

 H.A ايهأ ةميقلا يذه اذإ ، ةميق هل limitلا علط اذإ

±a
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✗→ - a
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- D - 2
- " I 2100 D

f = + - +
*

↑X > - S T
* &

x = - l'tD "min", x = 0 EDq"max" x = 2 ED "min"
f

f( - ) = 3 - 11" - 4) - 1) - 12) - 12 + 5

= 3 + 4 - 12 + 5 = 0

f(2) = 32)" - 4(2) " 12(2) + 5

= 48 - 32 - 48 + 5 = - 27

4
f(0) = 30) - 4201-12201 + 5 = 5

·
of has Local minimum at (-1

,
0) and (2

,
-27

f has Local maximum at (0
, 5)
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f(x) = xi- 3x2 - 1x + 4

1) Domain of f(x is R (poly (

2) f'(x) = 3x2 - Gx - 9
f((x) = 0

3) critical numbers -
↳ f'(x = DNE

f(x) = 0 =3x2 - Gx -1 = 0

3(x2 - 2x - 3) = 3(y) - 3)(x+1) = 0

4) interval
x = 3

S
x =

- 1 are critical
number

-0
,
- 1)

,
( - 1 ,3)

,
3 , 8)

S
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4) interval f

-0
,
- 1)

,
( - 1 ,3)

,
3 , 8)

-T
J

f is increasing on the interval (-*, -1) U(3,2)

f is Decreasing on the interval - 1
/3)

for Local maximum :-

f( - 1) = ( 1) - 3) - 1)2 - q( - 1) + 4

=-1 - 3 + 1 + 4 = 9

for local minimum

f(3) = (3) - 3(3)2 - 9(3) + 4

= 27 - 27 - 27 + 4 = - 23

·
f has local maximum on (-1

, 9)

f has local minimum on 3
, -231



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

&

f"(x) = dx - y f"(x) = DNE
↑5) inflection point > f" (x) = 0

· (x - d = 0 = dx = 0

x = 1

2 intervals for f"
( - 8 , 1) U (1 , 8)

D

I
f has concave upward (1 , 8)

f has concave downward (- *, 1)

f(l) =
"

- 3)(2 - 9)) + 4

= 1 - 3 - 1 + 4 = -7E Domain
off

The point (1
, -7) is inflection point
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1- Domain

2-intercept

3- Symmetry 

4-Asymptotes

·
=>



Graphing Rational Functions 
 
A. Test to see if the graph has 
symmetry by plugging in (-x) in the 
function. 

Options: 
If the signs all stay the same or all 
change, f(-x) = f(x), then you have 
even or y-axis symmetry. 

 

 

 

If either the numerator or the 
denominator changes signs 
completely, f(-x)= -f(x) then you have 
odd, or origin symmetry. 

 

 

 

 

If neither of the above, then there is 
no symmetry. 

 

 

 

B. Test to find y-intercepts by 
replacing x with 0. 

 

 

 

 

C. Test to find x-intercepts by setting 
the numerator equal to 0. 
Shortcut: Since multiplying by the 
denominator will eliminate it, you 
can just set the numerator equal to 
zero. 

 

 

 

D. Find the vertical asymptote by 
setting the denominator equal to 
zero.   
The result is the equation of the 
vertical asymptote.  Keep an eye 
out for holes.  Holes occur when 
there is a factor that is the same 
both in the numerator and in the 
denominator.  IT IS NOT A VERTICAL 
ASYMPTOTE because it simplifies 
away. 

 

 

 

find the domain first

A: Domain



Graphing Rational Functions 
 

Therefore at x=3 there is a hole. 

 

Therefore at x=-5 there is a vertical 
asymptote. 

 

E. Find the horizontal asymptote. 
To find the horizontal asymptote you 
compare the degrees of the 
numerator and the denominator.  
Note: horizontal asymptotes can be 
crossed while vertical asymptotes 
can never be crossed. 

Options: 
If the degrees are the same, you 
take the ratio of the leading 
coefficients and that is your 
asymptote. 

 

 

If the degree of the numerator is less 
than the degree of the 
denominator, y=0 is your asymptote. 

 

 

If the degree of the numerator is 
exactly one greater than the degree 
of the denominator, there is no 
horizontal asymptote but there is a 
slant asymptote. 

 

 

F. Find the slant asymptote. 
To have a slant asymptote, the 
degree of the numerator must be 
exactly one more than the degree 
of the denominator. To find the 
equations of the slant asymptote, 
divide the denominator into the 
numerator. If there is a slant 
asymptote, there will not be a 
vertical asymptote.  
 

 
 

 
x 

x)  
 

 
2 

y=x is the slant asymptote 
 

G. Find points. 
Plot at least one point between and 
beyond each x-intercept and 
vertical asymptote. Plug a number in 
for x and solve for y.  You want to do 
this so you can find which side of the 
asymptotes you are going to graph 
on. 
 
H. Graph using the information you 
have found. 
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-x)"
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f(x) = , f'( =i
* critical numberf

= 0

↳ = DNE

f(x) = 0
=- 4x = 0

x = 0 E Domain

f (x() = DNE = x - 1 = 0 = x = - 1
,
x = 1

Bu + x = 1
, x =

- 1Pf

- f

-
f is increasing on

- a , -1) and (10)

fis decreasing on (0, 1) and (1 ,4)

f(0) = 202
= O

02 + 1

· local max at 20 , 0
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* concavity linf points

f"(x) = 12x + 4

x2 - 1)3

f)Ne
f" (x) = 0 = 12x2 + 4 = 0 impossible

f"(x) = DNE - x - 1 = 0

x = 1) Df
I

- D - I D

i
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f is increasing on
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f is decreasing on (0, 1) and (1 ,%)

· local max at 20 , 0

x = 1

2
y = 2
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fi =Fe
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1) Domain of f(x) : -

1 - ex+ 0 = ex
- 1

# I

Ine- In) => x - 1 + 0

7) / · Domain of fix = IR/[13

a) horizontal asymptotes

lim 2
3

=

e

x->2 1 - ex- 1 - e

2
lim ex = -

I
- - 2

I 2 - I

x ->x

ex ex eo-e - e

ek

lim ex
=

I
-

I
= -

(
x--D e-ee - e w - C

: Y = 0 , y =- are H
. A

5) Vertical asymptotes

lim e - -

C
= Id

x-> (F1 - ex - G

x = 1 is V . A
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b) if' =

eive") - -e)
1 - ex

-12

ex, - 2x
-1

+ 2x
- 1 e

=

(l - ex
-

1)2
=

(l - ex
+

1)2

f'(x) = 0
ii) critical number->

↳ f'(x) = DNE

1) f'(x) = 0 = e = 0 impossible

x - 12

2)f'(x) = DNz = 1 - e = j

1- e = 0 = 1 = e
x - 1

= (n) = (ne
- 1

x - 1 = 0 = x = 1 1/213

No critical number : No local extreme value

3) interval f C-0
, il UC1 , 2)

- D I #

fl + +
f is increasing

on it's Domain

-y
T 7
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d) given f" (x) =
e" + e2-

1 - ex
-13

for concavity
:

-

f"(x) =
xf"() = 0

↳ f"(x) = DNE

f"(x)) = 0 = e" + e-) = 0 impossible

f"(x) = DNE = (1 - ex
- 1) = o

1 - ex = 0 = ( = ex = (n) = (ne
-

x - 1 = 0 = x = 1 1/213

3) interval + "(-0
, 1) U <I , 2)

- 12

T here is no inflection

fl + - point since 1 Domain

un j -

f is concave upward on C-2 , 1)

f is concave downward on (110)



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e-

1) Asymptotes y = -e , y = 0

x = 1

- D I #

- D 12

-T
fl + -

un un

S

: I- I o

- 2

-3

-



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

&is))

&



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

f(x) = x + 1

x2 - 4)2

f'(x) =
-2x72+d

x
2
- 4)3

f"(1) = d+ 14 + 8

122 - 44

C) find -intercept and y-intercept

1) Domain of f(x)

x2 - 4 + 0 => x * 4

· x = 12

Domain off is IR/E123
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x > 2
+

x2 - 472

lim- = a

lim
+ = a
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· x = - 2
, x = 2 are V

.

A

5) for Horizontal asymptotes
lim = o

x > d

Y = 0 is H .

A

limea = 0
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5) symmetry

f(x) = =

x + 1

x2- 4)2

= f(x) : symmetric about y-axis

c) intercept

forx-int : set y = o

x2 + 1
= 0 impossible

(x2 - 4 /
2

No -int

fory-inti setx = o

f(0) =

o + 1 I

10 - 472
=

1j

· O / ju) is the yeint
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f'(x) = 0
is critical number >>

↳ f'(x) = DNE

1) f'(x) = 0 = -2xx + d) = 0

- 2x = 0 => x = 0tD

x2 + 5 + 0

2)f'() = DNz = x= - 4 = 0

x
2
=4x = - 2

, 7) = 2

But = 2 and ( = -2 & IR/2123

3) interval ( - a. -2) Ul - 2 , 0)U(0 , 2) U(2,d)
- - - 3 2 -1012 S

fl + +
=

f(0) = g = it

-y
T

J
T

S 01 j) is the local

minimum

increasing interval -D1 - 2 W(0 , 2 (

Decreasing interval (-2 , 01 V(2 ,0
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f"(x) =
10
↳ DNE

f" () = 0 = G(x" + 14x + 8) = 0
impossible

f "( = DNE = x 4 = 0

x = 2 , x = - 2

interval for f" *,
- 2)
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( - 2 , 2)

,
(2
,8)

- L - 2 2 S

I

#+ + +

-uvv

f is concaving up on its Domain

No inflection point
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S = zarh + err
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↑

a,%3415 - 3

Domain &=5 critical value 11b - o

abs max , labs min jS 2,
Critical value 51 - 7

J1994 --
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دحاو ريغتمب ةلاد ىلإ اهلوخأ حر ، نيريغتمب ةلاد ينيطعي حر

 critical valueلا علطأ حر
 نمض نم اهنأ دكأتأو
domainلا

 ةميق ربكأ وأ ةلادلل ةميق رغصأ ايهأ ةميقلا يذه نوكت حر

absoulte miniلاو absolute max داجيلال ينتقيرط اندنع

ةيناثلا ةقتشلما قيرط نع وأ

 اهدنع ينعي تارتفلا لكب ةبلاس امياد ةيناثلا ةقتشلما اذإ
local maximum

local minimum اهدنع ينعي تارتفلا لكب ةبجوم امياد ةيناثلا ةقتشلما اذإ

(I

·

- N

mo.
-

-thenthe abs
minimum

is
at c
s Then the abs maximum is at = voo

[S

Il
S- (x)8

concave down
·

abs max

f" x)y0

concave up . abs minimum
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2x + y = 100 = y = 100 - 2x

xy = ? ) Domain : > O

Yo

f (x) =((100 - 2x) = 100x - 2x2

for critical value : - f'D = 0

f(x) = 100 - 47 = 0

4x = 100 = x = 23

-+ 3
a

> y = 100 - 2(25)

Thethe abs maximum is
af
c =25 y = so

· xy = 25* 50 = 1250
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_ كفيك y وأ x ل ةبسنلاب اهلحت ردقت

1)x - y = 100
#

· x = 100.+ Y

xy = ?? Domain : R

: f(y) = 100 + Y Y

= f(y) = 100y + y2

f'(y) = 100 + 24

for critical number f (y) = c

· : 100 + 2y = 0 = y = - so

--50
a

%
Then the abs minimum is at y = -50

: ( = 100 : 50 , = so
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 بلاط لاؤسلا
 نوكت اّنأ ينم
ةبجوم دادعلأا

xy = 100
, y = 100

x + y = ??
100

f(x) = x + Domain : > O

x Yo

f'x = 1 - 1
for critical number

f( = 0 = f'() = 1 -j = 0

= 1 = => x = 100

·oand=

-thenthe absminimu is
at 10

100
: y = 10

= y = 10
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_

 يلا ميقلا ىسنت لا
 يف يلا اهربتخا
 اهضوعن لودجلا
 فوشنو ةقتشلماب
اهتراشإ

x + y = 1
, y = 1 - x

x2 + y2 Domain : > O

Yo -)

f(x"= xi + ((5 - x)
2-fix) = 2x2(1d - x()

= 2x - 32 +2x I

f(x) = x = + 2Sd - 32x + x2 f(x) = 4x - 32

f(x) = 2x2 - 32x + 25d

f'(x)) = 4x - 32

f(x) = 4x - 32 = 0 = 4x = 32

x =
32

= 2
4

· y = &x = 8
:y = 16 - 8 = 8

/ :x+ y
=
= 8

2

+ 82 =4 + 04 = 128
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D = x - x02+ y -y Do Yo Y

↑ ↑ x

: The distance between 0, 01 and 7
,
2x +3

D = x - 0
2

+ 2x+ 3 -0

D2 = x
2

2x +3

2

2 2

f(x) = x 2x +3

f(x) = 2x) + 2(2x + 3)(2)

f'(k) = 2x + 8x + 12 = (ox + 12

: y =
- 12

=

2

.: (1 5

is the closeta 3

point to

&
he origin

: y = 2)() + 3 =2 + 3 = S +
15

= 3S
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_

؟ y انيطح ام شيل
 قتشن نيدعاق نلأ
 وم y ل ةبسنلاب
x ل ةبسنلاب

D = x - x02+ y -y

% y
=
= 2x = x = 2 y

D

Do Yo Y

↑ ↑ x
2

: The distance between 1, 4) and y , Y

D
=( y

= 1
2

+ y -y

D2 = + y= 1
2

+ y - 42

f(y) = +y 1
2

+ y - 42
I

f(y) =2 + 2(Y - 4)

f'(y) = y - 2y + 24 - 8 = y - 8

D

· x =+(2) = 2!·: (2, 2)is the closet

point to (1 ,4)
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )
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A = xy = 100

: y = 100

The perimeter = p = 2x + 24
· p(x = 2x + 2100 = 2x +

200

x x

: p'(x) = 2 - 200
for critical value : - P'(x = 0

2 - 200 = 0 =) =

200

x2

· x
=

= 100 = x = 10 V
,
x = 10X

IObecause its length · y = 10
D

y = 10

· Dimensions

x = 10

Tthenthe absminimum is
at

= 10 y = 10
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V = 1 Litre = 1000 cm
3

we want to minimize the surface area

Domain

· SA = 2πr2 + 2nrh V > 0

h > o
· V = nra => h = 1000

πr2

: SA = 2 r2 +
2000

r > o
r

: Sa' = 4hr 2000
1 Ir-Zo

r2

find the critical values :

-

#r
- 2000

= 0 = Hr
- 2000 = 0

r2

4 TV" = 2000
#-

- +

D

fl
·in =

1000
2

I S

Thenthe asminimum is
at =
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x + x + y = 2400 770

Y > 0
2x + y = 2400

·: y = 2400 - 2x0XT11200
- A = xY

: A(x) = T(2400 -27

- (x) = 2400x - 2x

A'(x) = 2400 - 4x

for critical value : - A'(k) = o

=> A'(x) = 2400 - 47 = 0

=> 4x = 2400 = x = 000

: : y = 2400 - 2(800)

= 12 ou- = 2400 - 1700

· Dimensions

x = Jou

y = 1200
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F(x) =4x 7x +C
2

f(x) = 2x2 + 7x + 3

f(x) =22 +5 +

F(x) = x4 2x +
5x
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f(x) = 12x2 + 8x
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7/5
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7 I

S 3
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F(x) = vx + C

(x) = e
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ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_

f(x) = 3x" - 2x'

- (x) = 33x 23x43) +

= 2x*
- 3x4 +

f(x) = x
+

xxx = x + x*

f(x) = 3x + 2x +



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

f(x = 2
I

x

-

(x) = gx2nx + C

g(t) =
I t

t
+
2

t t t

g(t) = t +
+

+ t *

f(t) = 2t" +
2 +2

+ zt + C
3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_

f(t)
= 3tt +

Gt
2

t4 t4
·

f(t) = 3t+ dt
- 2

t
+

=

f(t) = 3t(n + +d +

F(t) = 3t(n + - (t
+
+

j
F(t) = 3t In t + C

t



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_

2

x + 12x2 + S

02792

0 + 3

: f(x) = 2 +
3

x= 1

: f(x) = 2x + 3 tan
+

x + C



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_ x

f(x) = ( + 3 + 4

3

f(()) = x
+

zex + 4x + C
3

f"(x) = x
- 2

- I

f'(x) = x
+ 4 =x + 4 = 3 +4

- I

f(x) =- (nx + cx + -



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

f(t) لا ةميق ريغتلما ةميق

f'(t) = t +t
- 3

f(t) = t t+ = 5 - 22 +

We have fli = d

I· d =
zu
+ = d

I· f(t) =

t

2+2
+ c

2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

_

&

f'd) = -cost + sind + C
,

· f'(0) = 4

: 4 = -coso + Sino +

: . 4 = -1 + c = c = 5
I
& I

: f'dl = -cost + sind + 5

· f(d) = - sind cosd + Sa +

·
o f(0) = 3

*

D

J
3 =

- sinO cos0 + S10) +

· 3 = - 1 + 4 == 4

· f(d) = - sind cosd + Sa + 4



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

f(x) = e + 2cosx + C

fx) = ex + 2sinx + c , x + C

we have fo = 3.

fol = e + 2 sino + 20 + E

3 = 1 + ( = = 2

· : fx) = ex + 2 sinx + C, + 2

we have f = 0

#

f l = e + 2 sin +C + 2

#

0 = 22 / z + 44 + 2

#

:- = 2214

=> = = 2

#
2 2

fx) = e + 2 sin
ze

*
+2
x + 2

#



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

'x = ! [2x tan - x + x
, + - 1 + it]

2 [Extan"x + - 1 +
1 + ]

[2xtan- + 1]

2[2xtan " x + 1 - 1]

! [2xtan"] = xtan
-

x

· F is an antiderivative of f



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

'( = (sin Inx)-cos(Inx)] + [Cosin) sin In
x

-Sin (In 2
Cos Inx)+ . cos(n) +2. "Since

x

I

-Sin (In zCOs (nx) +
2
cos(lu) + t since

= sinclu + ↓ since

= sin (lux)

· F is an antiderivative of f
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

ىحنلما تحت ةحاسلما وه لماكتلا

i



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

Right end-points

1) S is the integral sign

2) a and b the limits of the integral

3) f(x) is the integrand

4 f(x
*

+x is called Riemann Su

effx; = a + (i - 18

middle



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

y = x
=

n = 4 [0 , 83

Taking sample points to be left

Area =<xxf(x(i)
Y1 ↑ ↑

is Col

f(((y)
------------

f(x2)- + x=f(xz)
----------

--------

F(x
, )
- >% 2468 x = 2

Ay = 0x [f(d) + f(z) + f(x) + f()]

·
A =1x[f() + f(z) + f(s) + f(z)]
M

·

Ap = 1x(f(z) + f(y) + f(0) + f(8)]

3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

n اهددع و a and b ميق يه يلا اهتحاسم يبي يلا ةرتفلا وأ لماكتلا دودح علطأ

 فرط يأ نم اهيبي sample pointsلا فوشأ

مهنيب يلا ةفاسلما علطأ

لودجلا يوسن

 يبي يلياق لاؤسلا
ينميلا نم ميق عبرأ

Riemann sum لح تاوطخ

f(x) = 4 - x, - 2xx-2
,
n = 4

by taking to the right

f(x)) = 4 - xh (

j
, a(x > a = - 2 n = 4

(S

b = 2
Q

(

Right
[E

Xx = b a
=

2 - 74
= 1

M 4

x - 2 - I o 2 (
f(x) 0 250

(7

RPright = [5 + 2 +v +03(1) = 2 + 25



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

f(x) = 3 - x2

a = 1
,

b = 4
,
n = 3

* sample points to be right

(x =

b
-a = 1

3

f(z) =

- I

f(z) = - y! f(4) = - 13

·: R
,

= [f* + +x
*

+ fx
+

x
3

=T + d + - 131) = - 20



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

f(x) = x2

a = 1
,

b = 5 ,
n = 4

* sample points to be right

/x = baI = 1

4

f(z) = 4

f(z) = 93 f(4) = 10

f(s) = 25

· R = Sfx
,
* + +x

*

+ fx
*

+fx
*

x

4 3

= (4 + 9 + 10 + 251) = 54



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

left

#) 30 -

f(x) = x2

a = 1
,

b = 5 ,
n = 4

* sample points to be left

/x = baI = 1

4
f(1) = 1

f(z) = 4

f(4) = 10iii f(z) = 9

· R = Sfx
,
* + +x

*

+ fx
*

+fx
*

x
4

1 + 4 + 9 + 16= [1 = 30



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

- i

-
3π 3

3
* - 3 =

3
3

f(x) = Sin
·: sin =+ sin* =

3

a = 0 ,
b = π

,
n = 3 2

SA

* sample points to be right d = 120
d=0
/2

(x = ba =
T-

T L

3

f(5 = 2

3 f(z) = 3T 2

3 f(t) = 0

·: R
,

= [f* + +x
*

+ fx
+

x
3

= (i + 2 + 0 = 23 =
3

3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

-

or G "x - 1dx
, n
=

right end

f(x) = x - 1

a = - d
,

b = 4 ,
n = S

* sample points to be right

(x = ba =
0
= 2

-
·: R

,

= Sf* + +x
*

+f
*

+fy
*

+fax

== 10



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

راسيلاو ينميلا ةهج نم ينم بلط ول لاؤسلا سفن ةباجإ

- I
·

f(x) = 10 - x

i
a = o

,
b = 10

,
n
=

* sample points to be midpoints

=
bea is o

- 4I

U 4

I
· R = Sfx

,
* + +x

*

+ fx
*

+fx
*

x

4

= (14 + 10 + d + 23(4) = 128

-

he right end = ad
,
The left end = 160



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

؟عبر وأ ةرئاد صن اذإ فرعت نولش

 لماكلا دودح فوشت

A
r
e
a 
o
f 
t
h
e
i
n

Integration in terms of areas

ةرئادلا ةحاسم

ةرئاد فصن ةحاسم

ةرئادلا عبر ةحاسم

W

S a2 -xdx

- L

Y

Y = a - x a

x2 + y
=

= a -
- a

·

j
a 7)

a = r2

A = πr2

A = πrz

A =
1 πr2 -test
4 circle - a

y = 1 - x2 = y= 1 - x

y +x = 1
/
Area of quarter circle

A = !x + xrz



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

 تحت ةحاسم يأ : ةظحلام
ةبلاس نوكت حر  x-axisلا

 ةلادلا لخاد لماكتلا دودحب ضيوعتلا قيرط نع ةلادلا مسرن ردقن

f(x) = 1 - x

B. 2

f(0) = 1

f( - 1) = 2

y
. ↳

f(1) = 0 C
.

D

f(z) = -
A -

,

z

- 10 - I Ti
·

Area of Triangle = ↓ (Basel (height)

(( - x)dx = area of triangle ABC tared of triangle CDE
- I

=! (2)(2) + !)(1)( - 1)

= 2 - = 3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
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Id
-
1 -x

III/i! y 2 q -x
O

- 3
x2 + y

=
= a -> upper part

of quarter circle with radius
Area of rectangle = 1 AW V = 3

= 1A3 = 3 is
: Id -di rea of the circle =e

But we have quarter circle
= 3 + : A = + (r

= +(3)2 = q
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~

y = 1 - x =) y 2 = 1 - x

=> x + y = 1 supper part of semicare
r= 1

rea of the circle = #r2

But we have semi-circle &
-

·: A = r2

#

·) 1 -x = + + (v) = ( +( =

2
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If(1d =jfdud
S

-3dx+a

= (3x3 + (x2
= 3(3 -0 + t(52 - 34

a + !(10)
1 + 8 = 17



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )
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e

· d = )"-da +(20da
2 4

: 7 . 3 = 5 . 7 + (-)dx
: (adx = 1 . 44
4

25+ (udx + 3) g(xdx

2(37) + 3(18) = 74 + 48 = 122
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&

! 3 +(dx
+ )xdx

S

3) f(xdx +133

3(7) + ' (25 - 1
2

21 + (24) = 21 + 12 = 33
2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )
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(f(xdx = -)' f(x(x = - ( - 1) = 1

I 2

·:+(dx
=(f()dx +fund

·: (+ (dx = 1 + 3 = 4

3

: ) [f(-2963d = (Fada 2Sea de

= 4 - 2(s) = - y
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )
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e

show that (estimate) or

use properties of integral
3

4+3dx45!
1(x3

1 > 2 9

4(x2 + 3 < 12 N2 = Jy
= 25

21 (2+3725

!zde" t desze de

3

2(3 -1)x)x+3dx- 25(3 -1

4 -) x+3dx - 45



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )
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e

 xلا تلق اذإ ىنعم هلام هنلا
 يواست وأ دحاولا نم ربكأ
 رغصأ ايهأ تقولا سفنبو
يواست وأ دحاولا نم

-143 g(510

0xx2x)

1 <y + 142

1 < + 14 2

Fide a de
ICI - ( 133x)'xx +)dx x ( -2)]

24S +de 2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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e

I

! 1 + xdxxS'1 +xdx

if f(x) > g(x) for a<xb

b b

then SfcdS giss de

We know xxx on [0 , 13

x + 14x + 1

x + 14x + 1
I

: 1 +cidx S' 1 +xdx!



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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e

show that (estimate) or

use properties of integral
T

S sinx + 3dxXπ
3

I

j

sin

3 Sin
=

x + 34
T

I

S39"sinx +3)
+

4
T T

#

e
z j

I

3([- * ) & "Sin + 4-I

312

o =sin
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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e

upper limitلا ةقتشم

لماكتلا ةقتشم ةيرظن

ليصفتلاب هدعب يلا نشكسب اهحرشن حر

↳

d "ft = f(x) (1)
dx

d g(x)

Sdx f(t)dt = f(g(x))g'xx) f(hah'(

n(x)

Dis

I

Edxf((n(x)]
x

not continuous at 0 E(-2, 1)



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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e

find the derivative

f(x) = )" +
2
+4dt

Where f(t) = +
=
+4

x

d((t)dt = [f]
dx O

[F(x - F(0)] = f(x) - 0

·
" f(x) = x2 + 4
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4

find+

By the Fundamental Theorem of Calculus

· f(t) =+ 5

4

& 2)" f(t)dt] = [ f(t)]
dx x

x

=d [f(4)-f( = Of

=

- x3 - 5

By the Fundamental Theorem of Calculus

34

sectdt = sec
4 dx

&x

↓

= 4x3 secs



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )
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By the Fundamental Theorem of Calculus

↑

x

g(x) =) t + t3

g'(x) = x + x3

By the Fundamental Theorem of Calculus

g'(s) = (5 - 12 ,
8
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By the Fundamental Theorem of Calculus

-F'(x)
=

- I +sex

By the Fundamental Theorem of Calculus

R(y) = sintdt = -St sindt

R' cy) = Y siny
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By FTC : -

h'(x = In(e) .

de

da

x

· h'(x) = x . ex = xe

By FT) : -

=("otao

y' = tan
d C

dx

I
I

Y = ktane
27

tanY =
2
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By the Fundamental Theorem of Calculus

Y =

sin

1 + +
= dtS

y = - It sin dsinx

dx

Y' = It sinc cosk

Y = - COS It sinc
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By the Fundamental Theorem of Calculus

d geetsdt
= f(g(x)g'(x) f(4xh'x

n(x)

F'() = (n(1 +2x3)(2x) I n(1 + 25
I

2x

f'(x) = 2x((n)) +2x
In (1 +2)

2

at x = 1

f ' (1) = 2(((n)| + 2(3)
In (1 +2/

21

= 2 In3 In (3)

2

= 4/ns = 31
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.. yلا ةميق علطن ناشع
ةيلصلاا ةلادلاب xلا ةميق ضوعن

By the Fundamental Theorem of Calculus

xdx
y =) ( -t)e

+
dt = y = ( -x)eat

O

= y = x - x)e
R

x

y" = - e + (1 - x)e

y" = ex( - 1 + 1 - x) = -xe

f"() = 0 = - xe" =0.x = 0EP
- D g D

Fl +

un U
f

1 Y)
°

C1-tsede

=O

inf point (01 0)
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e

By the Fundamental Theorem of Calculus

xin + +2 dt => f(x) = (nx3+2(3)

-

S t2 + 1 x8 + 1

f'(k) = n( - 13+2)(3( - 11 =

3((n(

(-1)+ 1
2

= = 0

: y -y
,

= f()(x - x
,)

* to find y ,, sub( = -1 inf(x)

- I

f(x) = ) (n + +2dt = 0

- I
t2 + 1

· y - 0 = 0(x -H) = y = 0
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e

find f(x) if f is continuous

function such that :

3

(f(t)dt = xsinx
+1 t

g

By the Fundamental Theorem of Calculus

By diff . Both side

f(x)
f(x) =111 Sinc + xcosk +

1 + x2

f(x)
f(x) =Sine + x(OS)

1 + x2

f(x)[1-in] = Sinc + xcos

fold
,
3 = Sinc + xcoss

f((() =
1 +x [sinx + xcos]
x2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
 م
ا
ل
x 

ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

By the Fundamental Theorem of Calculus

S
x + )
-

dt =tz + 1

f(x) = 0 = (x +1) (2x) = 0

x = 0E Domain

- 2

no
o+ 1 = 1
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=
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e

Integrating an Absolute Value
 قلطلما قح لماكت يفام

هفيرعت ديعن نأ  هيوسن ردقن يلا لك نكلو

 يبأ يلا ةرتفلل يمتنت قلطلما رافصأ نم دكأتن مزلاو قلطلما رافصأ علطن
اهلماكأ

x1 = 0

!"-1 de x = 1t(0 , 4)

- +

o 14

(x - 11dx

=)'x -1 +j , x - 12d

I



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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ق
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(

e

3

! x + 2x -3dx

72 + 2x - 3 = 0 2665A
(x - 1)(x + 3) = 0

x = 1t (0
, 3) Butx = - 3 #(0,3)

② ⑦
&

g I 3

3

: j(x + 2x - 31dx = -)x + 2x - 3dx

+ (3+2--d

=

- [2 + x - 3x]' + [3 + x - 3x]
3

g I

= -( + 1 -3) + (0 + 000) + (E + 9 - 2 - (4 + 1 - 3)

=

+ 3 + 1 + 5 =5



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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ق
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(

e

2x - 1 = 0

x = !
- t

2

2x -1)x7

2x - 1 = F
2x - 177/

2x - 1 da +(2x
- 11d· [2x - 1 da =

"2

E
"2

1 -2xdx + "2x
- 1dxI ! E

=[x - x 3. + (x - x3
= 2 t -+ 3 - 20 - 03 + 24 - 23 - [ * - E)

=I + 2 + y = -



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(

e

*

↓ sinc + sin

π

- sinc - Sinc

3

sin S

sinx) = E-sin<
↳

352

& Isincld
=) since dec + - sinced

8 ↑
E

= [-cos" - [-cosx]
#

- [Cost-coso] + [cos-cos]

=

- [ - 1 - (1)] + [0 - 1 - 1)]

= 2 + 1 = 3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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و
ل
ي
 س
ع
ل
 ى
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 ل
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, 
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(

e

T *

- coss + COS

! coss)dx π

- COSIL

3

+ COST

# I
z

g

S cosad

+) - cos de

-

2

Ty #

[sinx] - [sin]
8 π/z

[sin-sino]-[sin-sin 3

[1 - 03 - 20 - 13

= 1 + 1 = 2
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Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
 ر
: 
ف
 ي
ف
ت
ر
ا
 ت
ا
ل
ز
ي
ا
د
 ة
و
ا
ل
ن
ق
ص
ا
 ن
ن
ك
ت
 ب
ا
ل
ا
ز
و
ا
 ج
ا
ل
م
ر
ت
ب
 ة
ل
ق
ي
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ا
ل
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ب
م
ع
ن
  ى
) 
x 
, 
x 
( 
و
ل
ي
 س
ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

اهاعم ةدوجوم اهتقتشم يلا ةلادلل uلا راتخأ: u راتخأ نولش

لاودلا لخاد برج

سأ ربكأ ةعوفرم يلا ةلادلا برج

ماقلماب ةدوجولما ةلادلا برج

 لحلا تاوطخ

uلا راتخأ -١
ريغتملل ةبسنلاب اهقتشا -٢
 سب ينحلا دحاو ريغتمب ريصي لماكتلا مزلا -٣
 ددحم ريغلا لماكتلا بيي -٤
)ددحم ناك اذإ اهلماكت عم (  ةيلصلاا ةلادلا اهناكم طحو u ليش -٥

(

(S

(9
&

(E

* special case = (cu-2u du

2

u = 2 + x = (u - 2) = x = u - 2) = x
2

du = dx



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
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ف
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ف
ت
ر
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ا
ل
ز
ي
ا
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 ة
و
ا
ل
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ن
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( 
و
ل
ي
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ع
ل
 ى
ش
ك
 ل
) 
x 
, 
y 
(

e

u = 2x du = 2dx

du
= dx

2

(cos2xdx = )cosu du

2

= /cosudu = - Since +

= sin 2x + c



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
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ف
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ر
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ا
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د
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ل
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ق
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( 
و
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ي
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ع
ل
 ى
ش
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 ل
) 
x 
, 
y 
(

e

n =

- y2 du = - 2xdx

du
= xdx

- 2

(xe -dx = ) en du

2

=-Je du =
- 1u
2 + C

2

- e

-x
+ C

2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
ذ
ك
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ف
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ت
ر
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ا
ل
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و
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ل
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 ل
) 
x 
, 
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(

e

u = 2t + 1 du = 2dt

du
= dt

2

=f2t + 1dt =)+na = -Sud

=
3

u* +

=

I
2t + 1)

*
+ c =

3t + 132
+ c

3 3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
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 ل
) 
x 
, 
y 
(

e

u = xi + 1 du = 3x2dx

and
(c x + 1dx = ) udo

3

= 'Su"du = W
3/2

-

2
U

3/2
=-+ 1)+

&



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
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(

e

u = sin e du = cost de

Ssindcosddd = Su du

= += sind

u = cose

cost &
=

-

4
+ C



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
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ف
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(

e

(cos(5x) sin(Sx) da

u = cos(Sx) du = - 5sin(Sx)da
- 1 da = sin(Sxdx
5

Sus s du = - , Jadu

-3 + c =
- ja" +

-
I cos"(5x1) + C

28



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(

e

u = x" - 5 du = xdx

du
= x3dx

4

du)d = u a

=!(d = + (nu +

1 Inx" - 5 + C

4



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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 ل
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(

e

u = 1 - 2x du = - 2dx

du
= dx

- 2

(1 - 2x)"dx =fua

- (udu = - , (a) +
10

n + c = - '(1 - 2x)" + c
20 20



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(

e

u = - Sr du = - 5dr

du
= du

S

Je
s

=Jen

-Jedu = -'ge" + c

=

-

1 e

-3

+ C
S



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(

e

t = 1 - e dt = - edm

- dt = edu

Jen du = fat
--

=

-(t - dt =
- ,

3 +

= t+ = + c =+



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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e

u = 3ax + bxdu = 3a + 3 bxdx

du = 3(a +bx)dx

du
= (a + bxi)dx

3

(a
+bx

dx =) du

3ax + bx3

= (u du = (qu" 3 +

=
2u" 2

+ c = 23ax +bx +C
3 3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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e

u = \nx du = dy
E

) (nx)2dx = ) u2da
x

M
3

+ c = (nx +
3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(

e

u = t and du = secdde

/seco tan' Odd = (udu
= u + C = tan



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
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(

e

n = 1 + ex du = 2"dx

(e" 1 + edx = ) ndu

3/2
3/2

2u + c = z(( +e) +

3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(

e

u = cost du = -sintdt

du = sintdt

Jest sintdt = Je"(-dus
=

-Sedu = e +

cost
= 2 + C



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(

e

u = tanx du = sectdx

S e) un

du

= /n - du = [i] +

= - + c = - Fan +

=

- cotx + C



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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u = x du = 2xdx
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2

duS it a 2

- Si tas du = Stan n +

tan - x +
2



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(
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n = 2 + x = du = 1dx

m - 2 =T

(n - 2)2= x2

· (x- + x dx =(n -2)udu

((n2 - 4u + 4)u" - do

)u52 - 4
*

+ 4m2 do

= 2 m
+
24(24

*
1 + 424

*
2 +

7

= 2u 72 8uSz
+

8u*
+ c

7 S 3



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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(

e

n = 2x + S du = 2dx

7) =
n - S du

= dx
2 2

(x(2x + S18dx =fu-

snod

- 22'(m - smodu = !(u - 5u8d

=[

=+ [2x751sxx +s+ C



 

 

Increasing interval are  ( - inf , -2 )  ,  ( -1 , 1 ) , ( 2 , inf )

 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   

ت
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 ر
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ف
 ي
ف
ت
ر
ا
 ت
ا
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و
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Examples (Even Functions): 

𝑥2 െ 2 

5 

𝑥2|𝑥| 

 𝑥4 ൅ 1 
3𝑥8  

 𝑥3 െ 2𝑥 
𝑥5  

Examples (Odd Functions): 

𝑥3 െ 𝑥 

√𝑥5  

𝑥3|𝑥| 

 𝑥2 ൅ 5 
𝑥3 ൅ 2𝑥 

 𝑥3 െ 𝑥ଽ 
𝑥4  

 

Example:     Determine whether each function is Even, Odd or Neither. 

1. 𝑓ሺ𝑥ሻ ൌ 𝑥5 ൅ 𝑥  

 

2. 𝑓ሺ𝑥ሻ ൌ 1 െ 𝑥4 

 

3. 𝑓ሺ𝑥ሻ ൌ 2𝑥 െ 𝑥2 

 

4. 𝑓ሺ𝑥ሻ ൌ |𝑥| ൅ 2 

 

5. 𝑓ሺ𝑥ሻ ൌ 3 

 

6. 𝑓ሺ𝑥ሻ ൌ 
  𝑥  

 𝑥2+ 𝑥ల 
 

 

7. 𝑓ሺ𝑥ሻ ൌ 
  𝑥2  

 𝑥4+ 𝑥 
 

odd

Y
xi + x) =- - x = x+ x) = -f()

- (" = 1x" = f(x)
even

Neither

2xx =2xx = - 2x +x 4

(x2 = x + 2 = f(x)a)
even

f(x) = 3 = f(-x) even odd

x

-x+ x0 , = f(x"

Neither
x2
x4+ x

=
14

x" -x
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 امئاد ، سردلا اذه يف اهعلطن حر يلا تاحاسAا ايهأ ةروصحAا ةحاسAا 
 تعلط اذإ راصتخإب ينعي  ..ركسم لكشلا نوكي حر امئاد و ةبجوم
طلغ كدنع ينعي ةبلاس ةروصحAا ةحاسAا

 سب لماكت كييبي ام ينعي  set up the integral ناحتم)اب كنم بلط اذإ
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لماكتلل لهس)ا ةحيرشلا راتخن  )٣

ةروصحAا ةحاسم نوناق قبطن )٤
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