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8. [10+10 = 20 pts.] Use the graph of y = f(x) shown below to answer the followings:

Figure 1: The graph of y = f(x).

a) Find each of the following limits, if it exists:

i) lim
x!�3

f(x) =

ii) lim
x!0�

f(x) =

iii) lim
x!0+

f(x) =

iv) lim
x!2

f(x) =

v) lim
x!6

f(x) =

b) Find and classify the discontinuities of f as removable, infinite or jump.

6
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 Decreasing interval are   ( - 2, -1 )       ( 1, 2 )   
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for f- to be continues at x=1
, we

must

have him f- cry = Iim f- v4 = f- (1)
✗→ 1- ✗→ it

lim A ✗ -1 A

✗→ I
-

X- 4) ( x -1 ,
= Iim
✗→ 1- K- 4)

=
- A

=

A

- 3 3

Iim ✗ 1- Ink
= =

✗→ it x

•

•

.

A

3
= I ⇒ A =3

•

•

•
B

4
= 1 ⇒ 13=4
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e

ةفرعم ريغ ةميق يناطعو رشابلما ضيوعتب ضوعن لواحن ةوطخ لوأ

 ضيوعتب اهلحت ردقت
 رشابلما

8 - 2x
,
x < 2

f(x) - 2 - x

LB
,
>

,
2

BP + 1

find B so that f is cont

at x = 2
↑

lim B2
= lim

B -14)
x > 2

+ Bi +1x+ 2
+

B

x>2
+

im -1

=
lim 8 - 2x2 2(4-x) =

22
x >2

-

2 - x 2(x

= lim 2(2 + x) = &

xx2-

·of is cont :· limfu = limte , B21 = 8
x32t x-2 - B2 = 4

B = 13
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6×-5 - 3×-2

xc-s
if x> I

f- CX) =

{ A if ✗=/
4

5 X - I
+ B if ✗ < I

✗ 2- 32C -12

find A and B so that f- is cont . at

✗ =L

A = 1
,
B = ¥

W



 

 

C

section 3.3

↳a a:b sin a> (x -11↳ section 3.3
* ←
*

9 E
bis
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I.*
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e

let f(x) = x3 + x= 2x - 1 = 0

Domain of f is R and Continuous
"It is polynomial "

f(1) = (1) + (1) - 2(1) - 1 = - 10

f(-1) = (1) + () - 2() - 1 = 77

f is cont on (-1 , 1)

By I . V .
T
,
There exist a "c"

in 1-1 , 1) such that f(x) = o

·: < is a root

[S1
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V.A لئاسم يف  ! ةمهم ةظحلام

ماقلما رافصأ ونش فرعن ناشع رصتخت لا ةيادبلاب
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e

2 f(z) + f(z)g(z) = 20

· f(3) = S

23 + (S)g(3) = 20

=> 10 + 5g(z) = 20

=> 5g(3) = 10

g(z) = 2
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 يداع اهلحت ينعي ( ةفرعم ةلادلا يلخت حر يلا  kلا ةميق مج .فرعي يبي نّأ لاؤسلا نم بولطلما
  ةفرعم ةلاد يلخت يلا  kلا ةميق نوكت نكمم ونش فوشتو تمللا لح قرطب

  x+1لا تكرياد بطشأ ردقأ ام ينه اعبط
؟ شيل .. تحت يلا عم

 يف  نلأ .. ٢ بجوم ضورفلما ةبسانلما kلا ةميق ينحلا
x-1 ماقلما عم طسبلا بطشأ ردقأ ةلاحلا يذه

I I

I

clim
,

-
-

K

x- 1 x +

lim) K

x- 1x +

lim)
let k = 2

lim(timx +

Sim, = 2 ,: k = 2
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/// Types

infinite removable
discontinuity

discontinuity
↑ -

↓ j
limf() = -D

x- 2-

Jump

discontinuity
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-

im
x2+4x + 1 -x+4x + 1 + x

-

x > a I 2+4x + 1 + x

im
x2+4x + 1 - x

2

x > a2+4x + 1 + x

im 4x + 1

x >X+4x + 1 +x

S
2)

, 727,8

x(4x + C L - x790
im 7 x

x >(+ 4++32 7

I

im 4 +
x

4 + 0

Mat
*

Moto +

=
4

= 2

2
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رصانعلا ىلع همسقأ كرتشم لماع ذخآ املف  x كرتشم لماع

lim Yx2 + 3x +2x
A

Yx2 + 3x -2x
-

7)- - x I Yx2 + 3x -2x

lim 43+ 3x- 4x2
= lim

3x

x- -0 yx* + 3x -2x x-> -xyx2 + 3x -2x

lim((3)
x-) - 2

x243 2x

7

(x(2) ,
3

,
0

x(3) ↳ ,0

im
lim

3
=
3

==-
x+-x - 4 +o

- 2 - 2 - 2
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et f(x) = 3x2 x
- 2

x3 - 8

find the Vertical and Horizontal

asymptotes

f(x) = 3x-x
- 2

x - 2)(x2+ 2x +4)

: x = 2 (x -2)()x
- 2

,
x2

↳ - (x- 2) ,
x2

lim = 3x(x - 2)

x-2
= (x - 2)(x2 + 2x +4

lim [3x2

x-2 x2+ 2x + 4)

=
= 3(2)2

-
12

=112 = 1)

22 + 2(2) +4 4 + 4 +4
12

No V
. A
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lim 1 3x2x - 2)

x+=xx - 2)(x2+ 2x +4)

lim = 372
= 13Ox -10(x2+ 2x +4)

y = -3ly = 3 aveH
.

A
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find the V . A and H
.A if any

f(x) =
Sx2+ x

xx - 3

for V
.
A

x = 0
,
x = 3 (x)=

lim x(Sx + 1)
= lim Sx + 1

x->0
7 [T)( - 3) x-0 = y - 3)

0 +1
-

I(3)

=

=
3 == Not

V
.
A

lim t = lim St

x-> 3 x->3x -3

Is
= = L

8

x = 3 is V .
A
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lim x(Sx + 1)
= lim Sx + 1

x- 10 (7)(
- 3) x-> 10 = y - 3)

= IS

y =Sly = - s are H
.A
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e

2 بلاس يلعلطي راسيلا ةهج نم رفص ضوعأ الم و 2 بجوم يلعلطي حر ينميلا ةهج نم رفصلا ضوعأ الم نلا

x3+x- 2x

let f(x) =
xx- 1

a) classify the discontinuity

b) find V .Al H . A if any

a f is discontinuous

a+ x = 0
,

- 1
,

1

x3+x- 2x
for x = 0

,
lim
x> o

= (x)(x2- 1)

1 im x(x2+x - 2)
=
((x +2)(x()

x > Ot = x(x"- 1) =x(xyl)(x+ 1)

lim (x+2)
=

2
=2

x > Ot E(x +1) ↓ /

f has jump discontinuity at x = 0

=>
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e

at x = 1
x3+x- 2x

for x = 1
,
lim
x(( = (x)(x2- 1)

1 im x(x2 +x - 2)
=
((x +2)(x()

x)E = x(x"- 1) =x(xyl)(x+ 1)

1 im (x+2)
=

3
=

3

x((t [(x +) I 2 2

f has
jump discontinuity at x=

x3+x- 2x
for x = -1 , lim

x) - 17 (x)(x2- 1)

1 im x(x2 +x - 2)
=
((x +2)(x()

x3 - 1
I = x(x"- 1) =x(xyl)(x+ 1)

1 im (x+2)
- = -

I
-

x) - 1
I (x +1) I O

f has an infinite discontinuity at x = -1
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  اهنيلاح هنلا لحلا ترصتخا
لحلا نم لولأا ءزجلاب

for V . A

from part a we know

x3+x- 2x
1 im
x) - 17 (x)(x2- 1)

1 im (x+2)
= = -

I
x) - 1 =(x +) 10

x = - 1 is V .
A

for H . A

lim x3+x- 2x
= lim x3+x- 2x

x > [x(x) (x2- 1) x > Id (2)(x2- 1)

x3+x- 2x

lim 3+ x2- 2x
= lim x3

x)INX3 - T xi= (3 - x

x3

lim It = 1 + 0 - 0

= /

x) IX I - i 1 - 0

Y = + 1
, y

= - 1 are H . A
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