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2026/2027 J3¥) ol s2l) Sl dilgs claial zd gad

ad, (el [ JUha

el gd n=8 (B s n=4 (A phiiubtanadl 38l & y = f(x) dadall Jeh 8 (7-12) e el 2
¢ Aadall adl) Johall et g pS) o addiad o T Gala gl Aala daa gy (e iS4 13) (C

In exercises 7-12, estimate the length of the curve y = f(x) on the given interval using (A)n =4 and (B)n=8
line segments? (C) If you can program a calculator or computer, use larger »n’s and conjecture the actual length
of the curve?

rEUaadla

Ol 0l Ja =4 5l « n=2 088 OS B psa A culs gl ¢ () adad aas aladialyg ALLY) o3 Jia e
A eLE O a3 () OSie clilatal) AL B 8 pdlua JalSilly Jash 508 () cillS ol Ll skl
J(Rad) Ok dpulal) Y G688 o iY@

7) f(x) = cosx Ostg 0 g g 3n g
x 8
Azl 5l sk = ?%" -z y 1 | 0923|0707 | 0382 | 0
(Left) 4 (Right) 4kl J gl
0,1 i =0.400
O (5’0'923) D, = J(o. 923 — 1) + (X - o)2
T T 2 =0.448
(g' 0.923) (z' 0.707) D, = \/(0. 707 - 0.923)2 + (£ - %)
T 3 =0.510
(1'0-707) (?. 0-382) D; = \/(0.382 ~0.707)2 + (2 - %)2
3m n T 3m\2 = 0.548
(?' 0. 382) (E' ) D, = \/(o ~0.382)2 + (2-3)
— et Jy—ounh =1.906

(1

370 - « o
A B 0555y (B =) = A3l S sk st m =8 plasiuds (B

0 K T 3m T 5T 3 L s
16 8 16 4 16 8 16
y 1 0.98 0.92 0.83 0.71 0.56 0.38 | 0.195

S~ A \J\DJ\DJ\)

Dg

olNv|y

1.909 = Asiall Jsh 68 Dg N Dy e Slilaal) maaaiy (A £ AN (b LaS Uik (S ¢ ABlucal) dlagls a8
2 oAl aladialy Glidg ¢ Ly &5 dadall ladl) Jghall Sy Tas S 3 () aladialy (C

L= f:wll + [f(x)]? dx

L= [2,/1+ (—sinx)? dx=1.91009 ~ 1.9101

el I udly Jad Al Ay A8,
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8) f(x) =sinx Ongg H
y
A)n=4
(Left) 4%aai) (Right) A%ad) i S
s A 1 d; L
B) n=38

C) il Jshll =

9) fx)=vx+1 , 0<x<3 H
A n=4 V
(Left) A%ai) (Right) A%ad) Js——hl)
; P )
B) n=8
C) il Jekll =
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10) f@) =7 , 1<x<2 H
Yy

A)n=4
(Left) 4kai) (Right) Al Js——hl)
s A 1 d; L
B) n=8
() g.h.ﬂ\ Jekll =

11) f(x)=+2+1 , —2<x<2 H
A)n=4 y

(Left) dkai) (Right) 4kl B —
s A 1 dJ L
B) n=8
C) Al Jshall =
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12) f(x)=x3+2 , —1<x<1
y
A)n=4
(Left) dasil) (Right) 4aai) B —

B) n=8

C) il Jshll =
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) (el [ Jlia
(21-24) P85

€ Caaa g 1) gl JLdall ALl Aad aa i ¢ (21-24) ALl B

In exercises 21-24, evaluate the indicated limit, if it exists?

20) limf() , & f@={>

22) limf() , & 00 =

23) lim f(x) , & f(x)={

24y limf(x) , e f(x)={

alshobakiacademy.com https://t

X , x<2
2 , x=>2

x2+1 , x<-1
3x+1 , x=-1

2x+1 , x< -1
3 , -1<x<1
2x+1 , x>1

2x+1 , x< -1
3 , -1<x<1
2x+1 , x>1

.me/alshobaki12 .12 ADV -S1 ciall 2026/2027 5.\ ) JS giga
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RS ,v“ful\va E“bvﬁﬂ 2_31531\3 ‘U" Ll dadall ”&. 32.29 (a AL _‘2 !

- -

THEOREM 3.5 (Squeeze Theorem)
Suppose that
f&) < 8k) <kl
for all x in some interval (c, d), except possibly at the point 7 € (¢, d) and that
lm ) = him s = L,
for some number L. Then, it follows that

lgl} glx) =L, also.

) (5 pda ittt 2y ,4a3) 3.5 & daul
3 s )
f) < glx) < hix)
He a € (¢, d) adand) loe Lo (¢, d) ,zal) o2 x sl
lim f(x) = lim h(x) = L
8% J3) L saalg
limg(x) =L ol LS

Yy = h(x)

which we prove using the Squeeze Theorem. First, we need to find functions f and
h such that
fl) < 2 cos (1) <h),
:
forall x # 0 and where lim0 f(x) = lim h(x) = 0. Recall that

-0

-1 < cos (1) <1,
T

(37)

for all x # 0. 1f we multiply (3.7) through by * (notice that since x* > 0, this
multiplication preserves the inequalities), we get

1
- < ¥ cos (—) < xz,
¥

for all x # 0. We illustrate this inequality in Figure 2.21. Further,
lim(~) = 0 = lim»?.
1=0 x=0

S0, from the Squeeze Theorem, it now follows that

lim % cos (1) =0,
=0 X

4l daua (e (38l B pladl) 4y 5 aladti) 13,8 JUa
¢ ; 2 1 dasd
¢ llm[x cos —] 4 dda
x-0 X
0% s Ty f ol sl e gl 3 a2y s plasiial s gl

f(x) < cos (1) < hlx)

X
o S hnéf(x) = ]i[réh(x) =0 058 T F 0 Lawe gy 2 gl s
X= X= -

-1$cos(l)$1
X

ol e ofs 22 030 Lo Lao0) o 3 B7) i 1)y Y 0 Losic 0 2 ol g
ol s bofs (bl e o aia
- < 2 cos (1) < 2
X
s e Nndy 221 JL4 B aal oia pdgiy ¥ O losse 53 (2 el oo
lim(~x*) = 0 = lim2*
x=0 ¥=0

st & ks e o1 L) gy 4l 10

limxzcos(l) =0
X

x-0
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Ol G ol pa Ao il iy B phadd) 4 i andia), lim x2sind  Lad ouadal Ll g dgaae A adiiu) (29
x—0 x
. . @ . 1 @s oz, .
¢ limf(x) = imh(x) "By FG) < Psint <h(x) Sbwgassc hs f
X— X—
Use numerical and graphical evidence to conjecture the value of lirz)l xzsini . Use the Squeeze Theorem to

X—

prove that you are correct: identify the functions f and /&, show graphically that f(x) < xzsini < h(x) and
justify lim f(x) = limh(x) ?
x—0 x—0

oda CAESiu) ¢ lim x? sec(l) =0 O by 29 Jhal B LaS 5 plall 4 il aladiad aalaiad ¥ 13 (30
x—0 X i
Why can’t'you use the Squeeze Theorem as in exercise 29 to prove that lin(} x*sec G) =0-? il Atgal
X—

Explore this limit graphically?
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Hllwpass. hos f o9 des . lim [ﬁ cos? (%)] =0 O clay bkl 4k aaiiul (31

?)}irglh(x) =0 3 ,}i%lf(x) =0 G ey xS0 Ml f(x) S\/ECOSZG) < h(x)
Use the Squeeze Theorem to prove that xlir(lll+ [\/E cos? G)] = 0 .Identify the functions f'and %, show graphically
that f(x) < Vx cos? (3—16) <h(x) ,andjustify lim f(x)=0 and Jlim h(x)=0 ?

Boshadd) 4kt andid ¢ () ad el ()] S M 0SS Gung Ll M U G Fray Bagasa f(x) O sl (32
Suppose that f(x) is bounded: that is, there exists a constant M such that flimx?f(x) =0 O sy
|f(x)] <M for all x . Use the Squeeze Theorem to prove that lin(} xX*f(x)=0 ? =0

X—

alshobakiacademy.com https://t.me/alshobaki12-12 ADV -S1 <iall 2026/2027 5. s} JSa g gal
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lim % =1 Ol gaf e fciaa g 1) clgal) Jliiall 4lgdl) dad 229l ¢ (7-16) Alisd) A
X—
In exercises 716, evaluate the indicated limit, if it exists? Assume that  lim “':" =1
X

Lpdall QWY 5f Jlin o) Bae 8 pladiudy gl (g) S Jla B Jalailly Jady dbaall oy sty Jad ALl oda Jia rdliada

x2—x-2

7) lim

x—2 x2-4

x3-1
m
x—1 x2+2x-3

8)

sinx

9)

x—0 tan x

10) lim 22X

x—>0 X

xe—2x+1

11)

m—
x—-0 Xx“+x

12) b limx% csc®x
x—0

13) lim &2
x—0 X
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. 2x
14) !cl_l}(} 3—vx+9

. x—1
15) I

x3-64

16) lim

x—4 x—4

Determine the intervals on which f is continuous? ¢l flasis e ",.'d\ il a8l ada (21-28) Ly ‘_,a

21) f(x)=vx+3

22)Y 'f(x)y=/x2—4

23) f(x)=Vx+2

alshobakiacademy.com https://t.me/alshobaki12-12 ADV -S1 <iall 2026/2027 5. s} JSa g gal
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24) f(x) = (x—1)2

25) f(x) =sin"1(x +2)

26) f(x) =In(sinx)

27) f(x) =512

In(x2-1)

28) f(x) = T

alshobakiacademy.com https://t.me/alshobaki12-12 ADV -S1 <iall 2026/2027 5. s} JSa g gal



https://alshobakiacademy.com/
https://t.me/alshobaki12

Page |13

() Sl (ha B 528 ) 3) 14,2 JUal)

- MRS - - - - 2 3 “ - 2
f3aa g Al Ml Lgdy 5 e (e JS b Aluaia Lgleal f()_“’; Lol gans 5y 28
x%+2x-3
x—-1

Extend the function f(x) = to make it continuous everywhere by defining it at a single point?

Vvx+3
laie  f(x) = x’”z Qa9 A <) il cile gana o i o 1

3

+
x=2

On which of the following sets of intervals is the function f(x) =
A)= ((=00;=3) U(=3)2)
B) [-3,2) U (2,)
€) [-3,)
D) (-3,2) U (2,)

continuous?

flama Ll cijell b, h(x) = fg(x)) «ilsilge g(x) =x%+1 3 f(x) =In(x) os¥.2

Let f(x) =In(x) and g(x)=x*+1 . If h(x)=f (g(x)) . Which of the following statements is true?

A) x>0 ledic htd dlaia h(x) a1 The function h(x) is continuous only for x > 0

B) 4ddall sael) amad Adaia p(x) AN The function h(x) is continuous for all real numbers
0) x=0 i daia & h(x) ) The function h(x) is discontinuousat x =0

D)= A >t et dliaia  p(x) Al The function h(x), is-continuous.onlyfor 1 x> 1

alshobakiacademy.com https://t.me/alshobaki12 .12 ADV -S1 ciall 2026/2027 5. 3! JS g gal
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‘513 g@=b sy« x=b me(x) QA iy « x = q e Alaia gx) A e )y 3
$danaa 401N @) jlal)

Suppose g(x) is continuous at x =a , f(x)is continuousat x =b and g(a) = b. Which statement must be true?

A) x=a ¥ daia f4 g A Thefunction f+ g is continuousat x =a
B) x = a e Jala f(g(x)) Sillal) cuS 5 The composite function f(g(x)) is continuous at x = a

C) x=a = Laila Jualia g(f(x)) il € 5 The composite function g(f(x)) is always continuous at x = a

D) x=qaq s Laila dbatia f 5 is always continuous at x = a
g

flasaa il el B¢ g(a) £ 0 GSerx=a deblkaia g g f ol cals)y 4

Suppose f and g are continuous at x = a and g(a) # 0 . Which of the following statements is true?

A) x=a ¥ daia f+g (llAllggaa  Thesum f+ g iscontinuousat x =a

B) x=a ¥ Jaia fg oA qpadala The product fg is continuousat x = a

0) x=a & Jaia § Ol dand g The quotient g is continuous at x = a
D) feasa (3sw b gax All of the above are true
ST x cotx , x#0 . .. . o
foh i f(2) = { " . Mgt g b5

x cot x ,

The value of a that makes the function f(x) = { a );i% continuous is?

A)ohal=c=1
B) a=
0) =0

D) A Hdad gy
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) (el [ Jlia
9-14) P106

S (Basase s ol —00 sl ool gl pLEEY) G Gal) Algs JS 2 ¢ (914) ALY A
Answer with a number, c, —oo , or Does Not Exist for each of the following?

9) lim x2+3x-2

X—00 3x2+4x-1 -

2x2—x+1

10) lim

x—oo0o  4x2-3x-1 o

11) lim

x—>—00 +4+x2

alshobakiacademy.com https://t.me/alshobaki12 .12 ADV -S1 ciall 2026/2027 5. 3! JS g gal
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2x%-1
12) lim ————=
) x—0o 4x3-5x-1

13) lim In(32)) =

X—00 x-3

14) }Ll(g In(x sinx) =

alshobakiacademy.com https://t.me/alshobaki12-12 ADV -S1 <iall 2026/2027 5. s} JSa g gal
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) (el [ Jlia
19-22) P141

P A gial) dgaiall Ao pud) aa gl L Al £ cra i s AdEI La aaun 2B e AN Jiai (19-22) Aia¥)

The function represents the position in feet of an object at time 7 seconds. Find the average velocity between
A t=0,t=2 B)t=1,t=2 € t=19 ,t=2 D) t=199 ,t=2 7

E) t=2 i 3,32;.“\ W‘ kﬂ‘ Jﬁ ? Estimate the instantaneous velocity at t =2 ?

19) s(t) = 16t% + 10

20) s(t) =33+t

alshobakiacademy.com https://t.me/alshobaki12-12 ADV -S1 <iall 2026/2027 5. s} JSa g gal
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21) s(t) =+/t2+8t

22) s(t) =3 sin(t—2)
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a8 (el [ Jlia
Example 2.5) P147

oo G Gn 7 sl S ;2.5 S
¢ =Y ghra Ly S pa) (S 3 f 1 el JAa e

3

60+

1y=rf®

40

20+

740 4

_60 =+

A Adidial ALl JAa s f  pagall bl Jiiaill aadind (13-16) Al 8
In exercises 13—16, use the graph of f to sketch a graph of f' ?

gl Jad) I3 1 RS ek g Aalial) LA (i (oa JLEAYT ) e Lag 593 90 (y5Sian clgei oS B ILa o guu M) g g AN

13) ——
(a) ii=f(x) f(x) ]
> x e
(b) y =o]
1 /"'-" A A S
/_2 E = 1 1 = 3
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14)

15)

(a) y
A
X
-1 1
(b) y
: X
2
(a) ¥
F Y
Wlt L X
(b) y
—)
1
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-5 -4 3 -2 -

4_

3_

1_
[TTTTT 7T
1_

X —
A

1

L T g

TR
-5 -4 -3 -2 -1 7

"o -
w -
-
o
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16)
(a) i 5]
& 4
L —|5|—|4|-|3‘-|2_'—-'1—.P}_|l|| 3 ‘AI5|
X -4
—— 1 P‘. y _6:
w ]
i
(b) y
A DB- 0
2 "
/2\ . T T T T T T T T T T T T T T 177
7 1 \K" X -4 -2 1 2 !
, o,
-1.H
y -

¢ f At AN Jghra Al Jiiad s f1 I mdagall Al il asdiia (17-18) ALY B

In exercises 17—18, use the given graph of f to sketch a plausible graph of a continuous function f ?

17)

(a) y s o]
'y / m

/ &

/ .

—e A "1"“‘\ P S0 Lo Je; DR ‘4\ s s 10
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(a) l
<z

N 1||_:

(b) A

Page | 22

t
o

7

]
=]

B
|

Frr T T T T T T [T T T T[T T TT TTTT1]
—-5.0 —-25 o 25 5.0 7.5 10.0

) (el [ Jlia
29-30) P152

TN AL & f eSiladie A x s pan daag Lily Jie 29

Graph and identify all x — values at which f is not differentiable?

a) f(x)=Ix[+[x—2]
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b) f(x) = |x* — 4x| \ T /

AN AL y& g osSi baie A x ad aan d3a g Lily Jie 30

Graph and identify all x — values at which g is not differentiable?

-2
a) gx) =ex

|

-2
b) g(x) = e (-3

S

Q=)
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) (el [ Jlia
7-14) P160

THEOREM 3.2 (General Power Rule) (5oal aoladl daclat)) 3.2 i i)
i =1 L H
For any real number r # 0, ai—ixr =L dxxy =100 r#0 Gnes sae gl aie
»
Differentiate each function? €402 s Aidia 2 (A0 ALiud) uﬁ

7) h(x)=%—2x+1t

oo, _ .2 _ 3
8) h(x)=12x—x chae

9) f(s)= Zs% - 35_%

10) f(t) = 3t™ — 2t'3
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3x2-3x+1
2x

11) f(x) =

4x2—x+3

12) f(x) =—=

13) f(x) = x(3x% — Vx)

14) f(x)=(x+1)(3x*—4)
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Assume that f and g are differentiable with: :&usy GELEM QULB g o f o gad o ¢ (21-24) gatadll 2

f(0) £(0) f () 9(0) 900 g g
-1 -1 -2 3 3 -1 1 -2

¢ x=a ¥ y=hx) —Sdha o guledl Uilaa 2yl
Find an equation of the tangent line to the graph of y = h(x) at x=a?

21) h(x) = f(x) g(x)

(a) a=0

(b) a=1
iC))

22) h(X)—w

(a) a=1

(b) a=0
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23) h(x) = x? f(x)
(a) a=1

x2
24-) h(X) = E

(a) a=1
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¢ h(x) = f(g(x)) Adal clual ddall @il cilaglrall axiind 32 531 Gxlapall b

Use the relevant information to compute the derivative for h(x) = f(g(x)) ?

f | f | f@ | f@ | f@ | 90 | 9 | 9@ | 92) | 9B
3 4 1 3 -3 2 -2 3 4 5

31) K(1) =

32) K'(2) =

1an s A g 1Sl Al 0588 Of Jlaiald (bS] LgdsS 34 J)smdl 9 33 J)gud) 1ABANS
cx 8 f(—=x) = —f(x) SN ARA A Sy x J8 f(—x) = f(x) OSII dag) A o £ A 33
dng) Al 8 A 8 Ao dtidia Gy Ad g SIS Buag) AN AR G e
A function f is an even function if f(—x) = f(x) for allx , and is an odd function if f(—x) = —f(x) for all x.
Prove that the derivative of an even function is odd and the derivative of an odd function is even
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Jeiadll Jilai oo Jolll diSay 10 ¢ x = @ plieal) Jga Silaia  f RGN ALY DAl Sl A oS 13,34

If the graph of a differentiable function f is symmetric about theline x = a , what ¢ f

can you say about the symmetry of the graph of f' ?

Find the derivative where f is an unspecified differentiable function? ¢ f 4llall A&idall 339l <35-36 el B
35)
a) f(x?) =

b) [f(x0)]* =

o) F(f(x) =
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36) a) f(Vx) =

b) JF(x) =

¢) f(xf(x)) =

A8 (el [ Jlia
17-22) P176

¢ g'(@) d¥ (5.2) LB pxiiu) ¢ g passaalgd f ¢ (17-22) Ol (b
f has an inverse g . Use Theorem (5.2) to find g'(a) ?

17) fxX)=x3+4x—-1 , a=-1
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18) f(x)=x>+4x—-2 , a

I
I
N

19) fx)=x>+3x3+x , a=5
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20) f(x)=x34+2x+1 , a=-2

21) f(x) =vVx3+2x+4 , a

I
N
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22) f(x)=+x5+4x3+3x+1 , a=3

a8 Gl [ Jia
9-18) P184

Find the derivative of each function? oAd)a JS A%ida 2 ol AU ALY B
9)" f(t) = sin 3t sec 3t

10) f(t) = Vcos 5t sec 5t

alshobakiacademy.com https://t.me/alshobaki12-12 ADV -S1 <iall 2026/2027 5. s} JSa g gal



https://alshobakiacademy.com/
https://t.me/alshobaki12

Page | 34

1
sin 4w

11) f(w) =

12). f(w) = w? sec? 3w

13) f(x) =2 sin2xcos 2x

14) f(x) =4 sin? 3x + 4 cos? 3x
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15) f(x)=tanyx?+1

16) f(x) = 4x? sin x sec 3x

17)- 1 f(x) = sin3 (cos Va3 + 2x2)

18) f(x) = tan* (sinz(x3 + 2x))
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aly Crpad [ Jla

UE) oy = f(x) Aaie e oulaall Qe A x ad JS 29l <30 5 29 Cubiaill B

In exercises 29 and 30, find all values of x for which the tangent lineto y = f(x) is horizontal?

29) (a) f(x) = xe ?*

(b)  f(x) = xe3*
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30) (a) f(x)=x%e%*

(b) f(x) =x*e™%*
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) cpoad [ Jha

Differentiate each function? 4010 JS (LN (Al i) 8
20) 4) f(x) =22
InVt
B) g(t) ===

21) A) h(x)=e* Inx

B) f(x)=em

22) A) h(x) =2¢

B) fx) =5
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g8 Cpal [ Jhia
(Example 8.2) P198

(el (GUELEY) a)iialy ubaddlay)$8.2 lis
¢ (2,—-2) Ahdl e gulaall Bdaa aagl o, x2y?2 —2x=4-—4y — y'(x) g

Find y'(x) for x?y? —2x =4 —4y . Then, find an equation of the tangent line at the point (2, —2) ?

e o X acedl ddalad) e alaxd) e Joud!
A2 oy @,
dx(xzy 2x) = (4 —4y)

azgs oad) b saels alasii) Lde cond % 5 X2 o gl 5o Jo¥) asdl o) L 4
Lol 9.1
2 + 22y)y () = 2 = 0 — 4y (x)
e Jhaso (BT ssl 3/ (1) Jedis () sgasd) gend wie
(2% + 4)y (x) =2 — 2xy?

= 222

yx_2x2y+4 ols 13

wleal o e Juass = =2 5 x =2 Gaugn die -
2-16 7

’2: = —

Y= 363375
P1mlgunLuJ|&J:LLoA94:.3PJ:a&5L@J|g39

y+2=%u—m

Solution Differentiating both sides with respect to x, we get
d 2.2 d
—(xy" = 2x) = —(4 — 4y).
six( Y ) dx( W
Since the first term is the product of ¥* and y?, we must use the product rule. We get
22 + 22y () = 2= 0 — 4y/ (v).
Grouping the terms with i/ (x) on one side, we get

@2y +4)y () = 2 - 27,

— 22
so that V)= 22y .
22y +4
Substituting x = 2 and y = —2, we get the slope of the tangent line,
2-16 _7
'(2) = ==,
A s T

Finally, an equation of the tangent line is given by

y+2=20-2).
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¢ (1,1) ¥ y—a?y? =x—1  dadall puleal) diea 2> 1

Find an equation of the tangent line for the curve y — x’y* =x~1at (1,1) ?

¢ (3,0) % y'(x) Bl (x+2y) T=2x—y os1.2

I (x+2y) % = 2x —y , whatis the value of y"'(x) at (3,0) ?
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a8 Gl [ e
(29-32) P204

Differentiate each function? 4010 JS Al 2 gl Al AL b

29) A) f(x)=sin"1(x3+1)

B) f(x)=sin"1(vx)

30) A) f(x) =cos 1(x? + x)

B). f(x) = cos™! (%)
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31) A) f(x) =tan"!(Vx)

B) f(x)=tan™1 (%)

32) A) f(x) =vJ2+tan"1x

B) f(x)= etan‘lx
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pd ) (i [ Jlia
(Rolle's Theorem 10.1)
P213

THEOREM 10.1 (Rolle’s Theorem) (o a,ds) 101 & sl
Suppose that f is continuous on the interval [, b], differentiable on the interval sae ang fd () = F(D) olSs (8,8) s, 2 alassd abitsy [, b] s, b abas f sl Ny
(a,b) and f(a) = f(b). Then there is a number ¢ € (g, b) such that f'(c) = 0. ' £ =0 cum CE (3, B)

¢ [0,1] 580 A f(x) =% —3x% +2x+2  Aall Jg, Ak 38a3 A ¢ dad 2l (10.1 JGe

Example 10.1)/Find: a valié of: i¢’ satisfying the conclusion of Rolle’s Theorem for f(x)=x3|=38x%+2x +206n theinterval .[0;1] ' ?

Al g
¢ ¢ dadiaglgJou il fx) = a2 —x+ 1 Aal @has A 5 s 9

1) Find the'interval and the value of ¢ satisfying the conclusion of Rolle’s Theorem for f(x) = x> —x+1"?

A [-1,1] , ¢c=

Nl= N =

B) [0,1] , c=

0 [-2,2] , ¢=0

N

D)..[0 5] O568F
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aa) Al

(Definition 4.1) P88

(29-32) P95

A 1 s goela 4.1 Cay pad)
ol x = @ ane ..‘-J_mfa,ﬁgﬁ Loaie @ wie dluaio f 5] o X =4 5955 dmgine 5,30 0 adzadd) f allall
sanl Joma -—3.4;-‘-5-” tim 1) = £ 0sSs
caBzas 855 o) e fla) (i)
LTE-"‘-(I} dalandl 5eSs o cems (id) X=a s ilanio gl dlaie i f o Jls wld ¥y
=D IR 7
X = @ aae [ oAeaBg Axlgad) (idi) Apadl) ADal) Juadl oS alagl 4.1 JUial)
comtislinzie baSs o s ’
‘_'J]' piiny Fam o=ll3 u,.l.a: -é,'_'l-l.a:, - - _x2+2x—3 . e o
Alazy ane Alemze oyeSs alladl o) flale flx) =—7— oSiulm
e Lamalas ol DS Lasne La '
s gnsllt B ba e Slanedl o=lls " a .
2+2x=3 _ (=1DE+3) :
— — dalaadl () da ) s
== x—1

=x+3forx#1 S0l Jalsall i

@b}apuﬁx=1u_@#¢.mmmhsprgsLﬁjl Jied) &) 1ia ies
_m x# 1 e dlaze f 5 13 .2.23 JSA) b

DEFINITION 4.1

For a function f defined on an open interval containing x = 4, we say that f is
continuous at # when

lim £() = £(a).

Otherwise, f is said to be discontinuous at x = a.

2105
Determine where f(x) =~ :E’; 2 is continuous?
f >
Solution Note that !
2.23 )
-3 (-1)(+3) xzdsz-xds
f(x) = = Factoring the numerator. y=Xx+=x-95
x-1 x-1 x=1

=r+3, for x 75 1. Canceling common factors.

This says that the graph of f is a straight line, but witha holeinitatx=1, as
indicated in Figure 2.23. So, f is continuous forx #1.
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Q21-A
x%+2|x| x %0 o ‘
Decide if f(x) continues atx = 0 ? fx)=3 1x x =0 e A Juai) gudl (1w
305154719

Determine the interval(s) where f is continuous? f(x) = V1 —x2  dlaia f (sS Cun () ll) 380 ada (20

Determine the values of (a) and (B) such that the ¢ % I Al 5 A -
f X a e Alaia Sllanal Jaadi a,b s (3
function is continuous for all real number ? = u-d = ( o
x?+2 , x<1
fx)={ ax+b , 1<x<2
3x+1 , X=22
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Q21-B
Al JAal e il N gl e xS (g Rl eyl Al BN G e paly e Aga B o ) ¢ 6 G 2 580 (29
Suppose that a state’s income tax code 0 , x<0 . o
states that the tax liability on x dollars of T(x) =40.14x , 0<x<10,000 — o g4 Ay pall
taxable income is given by c+0.21x , 10,000<«x
Determine the constant (c) that makes this function COx ad ganl Aldfia AVA 038 Jany S () ity 9

continuous for all x? ) ) ) ) )
Give a rationale why such a function should be continuous?  fdluaia &S5 &) g A ol &) &8t Lihata Lo a8

& AED 20,000 30 e 120 S rapdal) ) 5N dpasd G o gy e g8 (b (g pdal) 0581 & a8 (300
¢ x ad peal dlaia T(x) Q985 Eumy Ay pulal) W p 9 @ Bl 230 AL o 160 9 Al daaldl) 2L )

Suppose a state’s income tax code states that tax 0 x<0
llabll.lty is 12% on the first AEl.) 20, 00.0 of taxable T(x) = a+0.12x, 0 < x < 20,000
earnings and 16% on the remainder. Find constants b +0.16(x — 20,000) XS 20000

a and b for the tax function such that T(x) is
continuous for all x ?
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il S (g pall dal 31l A ol 08l dy pall Gkl lpall
ds
a = 5685 30% AED 141,250 AED 67,700
b 35% AED 307,050 AED 141,250
c 38.6% b AED 307,050

In example 4.8, find b and c to complete the table?

0.3x —5685 , 67,700 < x < 141,250

T(x) =40.35x—b ,

0.386x —c ,

T(x) =

0.27x — 3654,

141,250 < x < 307,050
x> 307,050

(4.8 Jaal

Sdssall JuSY ¢ 5 b aagl 4.8 Jaa B (31

¢ x=6000 & ilais T(x) O s 4.8 Joal 2 (32

0.10x , 0<x<6000
0.15x—-300 , 6000 < x<27,950
27,950.< x < 67,700
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(29-32) P106

ALl 5 Al 30 RN Jaghad S 3 ¢ (29-32) el

Determine all vertical and slant asymptotes?

3
29) y=7>
241

30) y= ’;_2
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31) y=

xZ+x—4

X
x3+2

32) y=
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(17-20) P169

Cx=a ¥ y=f(x) — S o gulaa) dalaa gl ¢ (17-20) crotadll 2
Find an equation of the tangent line to the graphof y = f(x) at x=a?

17) fX) =(x*+2x)(x*+x*+1) , a=0

18) f = +x+1)Bx2+2x-1) , a=1
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x+1

19) f(x)=m , a=0

x+3
x2+1

20) f(x) =
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24 (3-8) P184
Find the derivative of each function? Sal)a S Adidia aa g (Al ALl B

3) f(t) = tan3 2t — csc* 3t

4) f(t) =t*+2cos* 4t

5).f(x) = x cos 5x*
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6) f(x)=x%sec4x

7) f) =2
8) f(x) = cs::Zx

alshobakiacademy.com https://t.me/alshobaki12-12 ADV -S1 <iall 2026/2027 5. s} JSa g gal



https://alshobakiacademy.com/
https://t.me/alshobaki12

S ) g B0 i [ 95

25 (35-38) P194

Jomall 45 giall Apudl) da gl g ags ¢ 2y SN U glB dag) ca gy JS @l ja D sl g (200) 23l LSl JASS fay (35
A bacterial population starts at 200 and triples every day. Find a formula for the ¢ ha ‘_,a el (Al
population after t days and find the percentage rate of change in population?

Jonall 45 giall Apull) da gl Lagy (£) S0 LAY U gilh aa caldl dayf J8 sty (500) 2all L) AUy (36

o 2 Set .
A bacterial population starts at S00 and doubles every four days. Find a formula for the €A (B Al sl
population after't days and find the percentage rate of change in population?
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pladialy 5ulall) 3 Je Ll (e A ¢ say Adina AilaasS B3le 38 55 paad o (37

Sl 6, adhs ¥ iamsll efpal) 358 55 G e 4Bl cila glaal) 038 padind g
The concentration of a certain chemical after t seconds of an autocatalytic reaction is given by c(t) = 6

' e
) = —
cW)>00 0% c(t) ==

2e78t41 °
Show that ¢’(t) > 0 and use this information to determine that the concentration of the chemical never exceeds 6?

aladiuly 5a8a3l 3 Je ) G (o) g5) Al £ ny A AilaasS B3l ¢ S 3aa 3 (38
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The concentration c of a certain chemical after t seconds of an autocatalytic reaction is given by c(t) = ﬁ

Show that ¢’(t) > 0 and use this information to determine that the concentration of the chemical never exceeds 5?
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In exercises 1-6, check the hypotheses of Rolle’s Theorem and the Mean Value Theorem and find a value of ¢
that makes the appropriate conclusion true. Illustrate the conclusion with a graph?

1) fx)=x2+1 , [-2,2]

2) fX)=x2+1"", 70,2]
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3) f(x)=x3+x% , [0,1]

4) fx)=x3+x* , [-1,1]
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5 f(x)=sinx |, [0,—]

6) f(x)=sinx , [—m0]
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