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Part (1) 15 MCQ 4 Marks 60

Part (2) 5 FRQ 7-11 Marks 40

T
= 5(*)‘9{:‘) ‘;(a-)-g(r‘) 1___ mg_ moe—— md- h

= 4C _ 4D —cDAB-CeOED
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2023/2024 J3¥) (ol p2l) Sl dilgs Gladial g gad

o g EIEEIE.
1 Slate 4013 iaa 1o ugh Jsh ol (7-12) P68

Estimate an arc length for a given function

afiapgkd n=8 (B v n=4 (A piiubbanadl 38l 3 y=f(x) Al Jsh B (7-12) e catadd b

¢ Aadall adl) Johall et g pS) o addiad o T Gala gl Asala daa g (e il 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?
scaaMa

Omodll il a8 =4 4 ¢ n:ZQJSSQ‘ISSJ.MA\&iQSISﬂc(n)#d&ﬂdﬁu\e\gﬁi&umahdﬂ °
A el ) a2 (1) 098 LAt Alind g 8 pilia JalSilly Jadb § 08 () <llS ol Lai |, ¢pilals
. (Rad) ol udad) AW 088 o) (Y o

7) f(x) = cosx , Ostg 0 g % 3n g
- 8
dgijall 5l Jgh = ?%" -z y 1 | 0923 | 0.707 | 0.382 | 0
(Left) dkai) (Right) A%ad) Js——hl)
0,1 ™ . =0.400
(0,1) (50-923) D, = J(O- 923 - 1)2 + (- 0)2
™ i =0.448
(5-0-923) (3-0-707) D, = J(o. 707 - 0.923)2 + (X - g)z
™ 3 =0.510
(3-0.707) (?' 0-332) D; = J(0.332 ~0.707)% + (& - g)z
3 w =0.548
(?' 0. 382) (5' 0) D, = J(o - 0.382)% + (2 - %")2
S T— =1.906

T o .
2elills Jaladl) (6 g (ZT = %) = Al sl Jeh 05 n =8 aliiul (B

0 K T 37 T 57 3n T
16 8 16 4 16 8 16
y 1 0.98 0.92 0.83 0.71 0.56 0.38 | 0.195

~H A A \J\J\ﬁj\)

Dg

SIYE

1.909 = Asiall Jsb 08 Dg () Dy (e Clbloall guaniy (A g Al (B LaS Uikl JS ¢ Ablusal) dlagly o i
2N (0 gAY aladialy iy ¢ Ly & dadall edl) Johal) ey laa S 23 () aladiul (C

L=["J1+[f@]? dx y = cosx

y = —sinx

L= [2/1+ (—sinx)? dx=1.91009 ~ 1.9101

olad) 13 ity Jad 4l AL 48

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal




8) fx)=sinx , O0s<x<Z H
y
A)n=4
(Left) 4 (Right) ) J—— L)
1z = ) Js ha
B) n=28
C) Al Jshal) =
9) fx)=vx+1 , 0<x<3 H
A n=4 y
(Left) A%ai) (Right) 4aall) J—— 1)
—ia i Jg—la
B) n=8
C) Al Jshal) =

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy

2023/2024 5,180 S gisa




10) f@) =5 , 1<x<2 H
Yy

A)n=4
(Left) Ak (Right) 4%l Js———all
‘; A 1 d; L
B) n=8
C) Al Jshal) =

11) f(x)=x24+1 , —2<x<2 H
A)n=4 y

(Left) dkai) (Right) 4%l J g al
‘; A 1 d; L
B) n=8
C) (adl) Sl =

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy

2023/2024 5,180 S gisa




Page |5

12) f(x) = x3+2 , —1<x<1 H
A n=4 y

(Left) ki) (Right) akad) J—n

TN D

B) n=28

C) il Jghall =

J) el o) il
2 9 0 s G Le Al flgs dah (7-10) P75

Find the limit of a function algebraically and graphically, if it exists
rob Laa JS A agag a3 G AlgS JS 0 (8 g 7 el A

In exercises 7 and 8, identify each limit or state that it does not exist:

7) e -=
@) lim f(x) = b) lim f(x) = o) lim f) = E :
I 4 I
d) lim f(x) = o limf@= ) limfo= | e :
” T x> | 24 I
| 1| |
g9) lim f(x) = h) lim f(x) = : I /l/.\ \:: A x :
x--1 x—4 : 4 -2 \_ \ 4 :
) | -t i
| T
a) lim f(x) = b) lim f(x) = ¢) lim f(x) = L, S )
d) lim f(x) = e) lim f(x) = f) lim f(x) =
9) lim f(x) = h) lim f(x) =

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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bl Al dsang ¢« f(x) =

Sketch the graph of f(x) and identify each limit

@) Jim £ () =
b) lim f(x) =
¢) lim f(x) =
d) lim f(x) =

e) lim f(x) =

x -1
Gl i dsany ¢ f(x) = 0
Vvx+1-—

Sketch the graph of f(x) and identify each limit

a) lim f(x) =
b) lim f(x) =
o) lim f(x) =
d) lim f(x) =

e) lim f(x) =

2x x<2 .
! — Al Jha )
X2 Cox>2 Al Jiadl sl (9
10
5
-2 -1 1 2 '3 4
P
x<0
x=0 _chlgﬂ\dgw‘euﬂ“o
x>0

25 -

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy
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J) ) aladl) il
3 Cillgl il i aladialy A AN § dasadll g 3 9and) B S ) gal) dulgs S (1-28) P85

Find limits for polynomials, rational, ‘and trigonometric-functions using theorems

lin(} Si;"‘ =1 O pasd e feian 5 13 (lgal) Ll ALl Ao sl ¢ (1-28) Al B
x—
In exercises 1-28, evaluate the indicated limit, if it exists? Assume that lin(} Si:x =1

X—

Loadal) AYG i Ji o) 5208 aladialy i (g) S Jla b Jalailly Jady pdbaal) sl Jad ALl oda fia rdliadle
1) lim(x*-3x+1)
x-0
2). Jim V2x+ 1
X—

3) limcos1(x?)
x-0

x-5
4) lim=
x—2 x“+4
2
. X“—x—6
5) lim
x—3 x-3
2
. x“+x-2
6) lim-
x—1 x“—3x+2
2
. X“—=x-2
7) lim—;
x—o2 x“—4
3
x°-1
8) lim—
x—1: X2+2x—-3
sinx
9
) x—0 tan x
. tanx
10) lim
x-0 X

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal




11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Jalshobaki.com

xe—2x+1

m—;
x-0 Xx“+x

lim x2 csc?x
x—0

. Vx+4-2
lim

x—0 x

lim —2
x—0 3—Vx+9

x—1 Vx—1

x3-64
x—4 x—4

lim (i < L)
x—1 \x—1 x2-1

. 2 2
lim (— - —)
x-0 \X |x|

Page |8
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. » _ (2x , x<2
20 mfe L s fw={n 15,
] . x2+1 x< -1
22 “, = ’
) limfe L e f@={3 %7 0 ¥5T]
2x+1 , x< -1
23)s Alimofi(x) 050 f(x):{ 3 ) -1 <x <1
xo-l 2x+1 x>1
2x+1 , x< -1
24) limf(x) , <o f(x)z{ 3 , -1<x<1
1 2x+1 ., x>1

2_
25) lim &2
h-0

3_
26) lim &1
h—0

27).,, lim $2=4)
x—2 x2-4

. tan x
1

28)

x—0 5x

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy
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sl plad) il
4 Blara ddads aie A3 Jual) LB dual (15-28) P95

Determine theé continuity of a-function-at a‘givén point
gASAJUS\ A3 Ja g i) e ‘gi o B LENL SUarall xﬁ.’é A dlaie Al JS ma Y \31.43@'43 « (15-20) Qul.aﬂ\gé
Explain why each function fails to be continuous at,the given x —value by indicating Saile ) ya iy al 41 ey pl)
which of the three conditions in Definition 4.1 are not met?

15) f(x)=i1 , ¥ x=1

x—

x2-1

16) f(x) = ot e x=1
17) f(x) = sin% , 2 x=0
ex—l
18) f=-7 , ¥ x=0
x? , x<2
19) f(x) = 3 , =2 , X x=2
3x—2 , x>2
x? x<2 .
2 = ! LR =
0 f&® {Bx—Z, x>2 x=2

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal




Determine the intervals on which f is continuous?

21) f(x)=vx+3

22) f(x)=vVx%2 -4

23) f(x)=Vx+2
24) f(x)=(x-1)2

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

26) f(x) =In(sinx)

27) flx) =222

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy
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fllaia fladie 0sS Al cl ) sda (21-28) A b
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In(x2-1)

28) f(x) =T

Il igaad) alil) il
5 (23-32) P106
Cillgl) aladiiody ALiLall g Asd g 4.88Y) a3 Jaglad ala) (51-56) P106

Find horizontal, vertical, and slant asymptotes using limits

F(x) - 00 s 13) La a3 ol 1) R Jad il g e il JSI (Al 301 g A88Y) G U Jaghad wda ¢ (23-28) culall (b
Determine all horizontal and vertical asymptotes, for each side of each vertical asymptote, ff(x) » — ei
determine whether f(x) - o or f(x) » —c0 ?

x
4—x2

23.(a) f(x)=

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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»2
4—x2

X

24.(a) f(x)=m

24.(b) fG0) =2

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy
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3x%+1
25. f() =55

1-x
26. f(x) = x2+x—-2

27. f(x)=4tan"1x-1

28. f(x)=In(1-cosx)

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy

2023/2024 5,180 S gisa




Determine all vertical and slant asymptotes?

29) y=75
30) y=13
Wy =z
32) y=5;

Page |15

oALiLall g Al 311 G UEEN Jaghad JS a3 ¢ (29-32) Glalll B

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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Al 11 g L08Y) G Joghad VA agd Lga 3 gealall g () JLA) A gun ga Akl 390 e 0085 O ¢San ¥ ALl ¢ (51-56) (e Aind) 14BN
138 Jia 1,9 dagada o ciaill AN Bas o)) danl jal Jay saill dajla (50-53) (e ALl A2l e (2 3) b Jad) & Gag dppaadl) J) gall Alikal g
(I S A (o g o)
y = f(x) 081 L, g(x) & oass) p) da S8R () = % dpuddy f(x) & gassll 51
p(x)

Suppose that f(x) is a rational function f(x) = ) with the degree of p(x) greater than the Qu:m Ml b A

degree of 'q(x) o Determine whether y = f(x) has a horizontal asymptote?

G B san L q(x) Aanton B p(x) (il ) Basrdim f) =B B f(x) O oasidl 52

Suppose that f(x) is a rational function f(x) = ZI% with the degree (largest exponent) of p(x) Cy=f(x) A
less than the degree of q(x) . Determine the horizontal asymptote of y'="f(x) ?

-

Suppose that f(x) is a rational function f(x) = % JIf y=f(x) hasaslant fq(x) Aoy p(x) da a4 8

asymptote y = x + 2 , how does the degree of p(x) compare to the degree of q(x) ?

Ol y =2 B ibidl y = f(x) oS f(x)=% Ipi A f(x) & Gasidll 54
€ q(x) s pla) days dijda

Suppose that f(x) is a rational function f(x) = :% JIf y=f(x) has a horizontal

asymptote y = 2 , how does the degree of p(x) compare to the degree of gq(x) ?

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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I o I3 1 et e I3 2_4’ . o 4 - i
g el @it bdy Y = -3 Ay A8 ki A f(x) = J;(x) oS duny g(x) Awm i Al aagl 55
2_
Find a quadratic function q(x) such that f(x) = %Ef has/one horizontal asymptote ' y = —% ¢ x=3 luall

and exactly one vertical asymptote x = 3 ?

\ vii ey s 2_ , . .
QUi bghd e glily y =2 aalg Ml @ibid f(x) = ’; (x; O5S Cnas g(x) A s Adla a2l 56
Find a quadratic function g(x) such that f(x) = J;Z(—: has one horizontal asymptote y = 2 ¢ x=+3 dul
and two vertical asymptotes x = +3 ?
I igaad) pladl) 3L
6 Jia O b ) Lptia ALl Jadl B ulaall g8 g ubaall Jaa o A8Mal) agd (23-29) P141
(Lot puud g Lulaall Jaa g adaldl) (30) P142
Understand the link between the slope of a tangent line and a non-tangent line to a graph
geometrically

¢ xi=araE oy =i f(x) M\Aﬂ@lﬂ,\l\d’mwméﬁje&‘,\,\ucﬂ ééﬂ\J@Qﬁ\Q&ﬂ\ﬁﬁu\c(Zi}-ZG) Q.JJLAﬂ\gé

Use graphical and numerical evidence to explain why a tangent line to the graph of y = f(x) at x = a does not exist?

23) f=Ix-1 , ¥ a=1

flx) = k=1

Slope=-1 2 Slope=1

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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20

10+

104

-20

x2—-1 , x<0 s
25) f(x)={ 2, Al
x+1 , x>0 s

14

—2x , Xx<0 oSy

26) f(x) = { )

x2—4x , x>0 s\

-0.5 0 0.5 1

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy
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Casa5a & S 1Y aa gl Ao glaal) Adakil) dic Y gida Lulas aw ) ¢ (27-30) Crbaill
Sketch in a plausible tangent line at the given point, or state that there is no tangent line?

27) 29)
y=sinxatx = y=|xlatx =0
v

& A

T—r\\; ' i
\ J
% F
) PP 1
28) 30)
_ y=xat x = 1
y=tan"'xatx =0 T
_‘|' :lL
'y
X
} »1r atx=1
1

J)pedd alacl) i
7 slara Adaki-wie Adaall) Ae yuul) g Ao giall As ) alay) (15-22)P141

Find the average and instantaneous velocity at a given point

Gt =a Ol N dgatall de pud) g (LEAYL) 5 adgal) Al padicd ¢ (15-18) cuoladl B
Use the position function s (in meters) to find the velocity at time £ = a seconds?
B dlia (BUELEY) 301 g8y Jay ABaNA

15) s(t) = —4.9t>+5 (a) a=1 (b) a=2

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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16) s(t)=4t—4.9t> (a) a=0 (b) a=1

17) s(t) =Vt+16 (a) a=0 (b) a=2
4

18) s(t) = T (a) a=2 (b) a=4

1O Adas gial) dgaiall Ao pud) aa gl L Al ¢ (a3l dis AdEN La aney @B e AN Jial ((19-22) Ain) B
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 C) t=19 ,t=2 D) t=1.99 ,t=27?

E) t =2 dic Al dgatiall de yul) yab ? Estimate the instantaneous velocity at t =2 ?

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

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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20) s(t) =33+t

21) s(t) =+/t2+8t

22) s(t) =3 sin(t—2)

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy
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Jgad REPEE
8 AN g Jual) o ABDlad) agd (19-22) P151
(32) P152

Understand the relationship between continuity and differentiability

) Gl 3 d&saally D, F(0) = ,}1%@ oal) ikl b dfidal) Gl ¢ (19-22) el

Tasasa F(0) A . nfm)=ﬂgﬂ@§@

9

Compute the right-hand derivative D, f(0) = ’!irglj(h)% and the left-hand derivative D_f(0) = ’!i%l_&hfm)
Does 7(0) exist?

9 /= gl | i
Wodidi{ 22 | ¥
21) fo={ %, ooxso
22 f&):{ i§+2x j i;g

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal




flagase F(0) oS cuny b 5 @ ksl M) muas 3 ¢ f(x)={

Page |23

Find all real numbers a and b such that 7(0) exist?

x’42x , x<0

2 2
ax+b x=0 < (3

J) sl aladl) il
9 SUara Akl aie 3 i) 5ac 1B aladinaly La Ao diidia dlay) (33-38) P161
Find the derivative of a function at a given point using the Power Rule

Ty = f(x) aie gl oubaal) e 068 A (x) (pF) Aaf 202 (A (33-34) AL B
45" Luld g5 3k x soaall y = f(X) ade o pabaal) gy aie AN (x) () 4 2a (B

In exercises 33 and 34, (A) Determine the value(s) of x for which the tangent line to y = f(x) is horizontal?
(B) Determine the value(s) of x for which the tangent line to y = f(x) intersects the x-axis at a 45 angle?

33) f(x)=a%-3x+1

34) f(x)=x*—4x+2

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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$ Yy =f(x) fade e guleall Jrada g Y die AN (x) (af) dad as ¢ (35-36) ALl B

In exercises 35 and 36, determine the value(s) of x for which the slope of the tangent line to y = f(x) does not exist?

35) A) f(x)=x%

B) f(x)=|x—-5|

0) f(x)=[x>-3x—4

36) A) f(x) =x%

B) f(x)=lx+2]

C) f(x)=|x®+5x+4|

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal
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y=x3—3x+1 ake e gulaall baie JSdy Allgx o aad 224l (37
Find all values of x for which the tangentlineto y = x3 —3x+ 1 is:

A) At an angle of 45 with the x — axis ? Fa ol 20 45 b a9l (A
B) At an angle of 30° with the x — axis ? ¢ x seaall i 307 WulE 49)5 (B

Assuming that the angles are measured counterclockwise — Asbud) cjlial (uSlaa sladly ludds oy o) 31 o G2 jd e

y=x*+x34+3 5 y=x3+2x+1 ol gsSbaie ) x ad aes 229 (38
Find all values of x for which the tangent linesto y = x> +2x+ 1andy = x* + x> + 3 areparalle]? 9wl i (A

(CAS, (bad) Jiaihh AL ¥ Il o (S ¥ 1 ABAN) 1 Siptalaia (B

I P il i
10 Ala Jiaa Ja 8 Lilad) clitiial) g GUA5EY1 a0 g8 a)adiia (21-26) P161

Use differentiation rules and higher, derivatives in solving real-life problems
06 Jbuiill g Agaiall de pudl Al Mg Blaral) a8 gal) AN aadicd ¢ (21-24) Cplail B
Use the given position function to find the velocity and acceleration functions?

21) s(t) = —16t> + 40t + 10
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22) s(t) = —4.9t> +12t -3

23) s(t) =t + 2t?
10
24) s(t) =10 - -

awall @5 Ja g« £ = £y Gal) e ludlly Agaiall de ) Laal (L dda £l Slaal) AN Jidi (26 5 25 Gl
The given function represents the height of an object. Compute the velocity and acceleration at  $JiudU ai e A
time t = t . Is the object going up or down?

25) h(t) = —16t>* +40t+5 , (a)tg=1 , (b) tg=2

26) h(t)=10t>*—-24t , (a)ty=2 , (b)ty=1
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iy T
11 Crilhs o 8 i 5a0lB Gt (5-12) P169
(19,20,22,24) P169

Apply the Quotient Rule to find derivatives

Find the derivative of each function? o410 JS ddida aa gl ¢ (5+12) -Cptad A
3t-2
5 9O =~
t2+2t+5
6) 900 =G5
_ 3x—6Vx
7) f(x) - 5x2_2

8) f(x) = o

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal




Page | 28

(u+D) (u-2)
9 f0) = "G5
2
10): f(w) =+ (u+3)
x%+3x-2

11) f(x) =—2

x%2-2x
x24+5x

12y 0 ()=
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fx=a ¥ y=f(x) — bl do ulaall dslaa a4 ¢ 20 519 Gulalll b
Find an equation of the tangent line to the graph of . y.= f(x).1at x=a ?

19) f =", a=0
3
m)ﬂngL ., a=1

Assume that f and g are differentiable with: :&uay GEEM ULE g 4 f ol Gad Ao < 24 522 Gl b

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

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

zmlmozﬁg . (@) a=1 , (b)) a=0
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24) h(x)=gx(—i) ., (@ a=1 , () a=0

JIgmadl alal) 3l
12 Adudad) 3aeld aladiody 413 (w gSaa Aida M) (17-22) P176

Find the derivative of an inverse function using the Chain Rule

¢ g'(@) d22¥ (5.2) LB ki) ¢ g pasaalgd f ¢ (17-22) ol b
f has an inverse g . Use Theorem (5.2) to find g'(a) ?

17) fx)=x3+4x-1 , a=-1

18) f(x)=x>+4x-2 , a

I
I
N
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19) f(x)=x*+3x>+x , a=5

20) fx)=x3+2x+1 , a=-2

21) f(x) =vVx3+2x+4 , a=2
22) f(xX)=+x5+4x3+3x+1 , a=3
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Il

alacl) il

13

GUELEY) 20 8 )il Adilial) J) gal) ciliidia s

(1-22) P184

Find the derivatives of trigonometric functions'using-differentiation rules

Find the derivative of each function?

1)

2)

3)

4)

3)

6)

7)

f(x)=4sin3x—x

f(x) = 4x* — 3 tan 2x

f(t) = tan3 2t — csc* 3t

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

f(x) = x cos5x?

f(x) = x* sec 4x

f (x) _ si;lzxZ

Ad)a S Akida aa gl ALY ALY B
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x2

8) fx)=

csct 2x

9) f(t) =sin3tsec 3t

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

1

sin 4w

11) fw) =

12) f(w) = w? sec? 3w
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13) f(x) =2 sin2xcos 2x

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

15) f(x)=tanyx?+1

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

17) f(x) = sin3 (cos Vs + sz)
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18) f(x) = tan* (sinz(x3 + Zx))

19) 4) f(x) = sin x?
B) f(x) = sin’x
C) f(x) = sin2x
20)°4)" f(x) = cosVx

B) f(x) =+/cosx

C) f(x) =cos Gx)

21) A) f(x) = sin x? tanx

B) f(x) = sin*(tan x)

C) f(x) = sin(tan®x)
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22) A) f(x) = sec x* tan x*

B) f(x) = sec?*(tan x)

C) f(x) = sec(tan’x)
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g 3l g
14 Lndal) Ay 8 SUF ) galf LA alay)

(7,8,22) 'P193
(26,39-44) P194

Find derivatives of natural logarithmic functions

Find the derivative of each function?

2

» e =)

8) h(x) =4*

408 S Akida aa ol A ALY
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22) A) h(x) =2¢

B) f(x)=2

2

fx=1 8 f(x)=3" _dak o ouled Uslaa 224 (26

Find an equation of the tangent line to f(x) =3* at x=17?

Use logarithmic differentiation to find the derivative? fA&idall sagy¥ s A& sl Sl aadind ¢ (39-44) 4Ll b
39) f(x) = xoinx

40) f(x) = x**
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41) f(x) = (sinx)*

42) f(x) = (x)¥

43) f(x) = x!"*

44) f(x) = x"*

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal




Page |39

J)ipedd alacl) il
15 Aguual) AAMAY ) gal) i o) B andl) GELEY) aladiic)

(29-34) P204

Use implicit differentiation to find derivatives of inverse trigonometric functions

Differentiate each function?

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™?! (%)

31) A) f(x) =tan"!(Vx)

B) f(x)=tan1 G)

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

1

B) f(x) — etan‘ x

o)a JS Akida 2ol A ALY B
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33) 4) f(x) = 4 sec(x?)

B) f(x) = 4sec™1(x%)

34) A) f(x) = sin™?! (;)

B) f(x) =csc™1x
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PN PN ([ § |

J) gl alal) il
Cililgl) A 3 udadd) 4y 415 aladiud (a) (29-32) P85

16 a) Use the Squeeze Theorem to find limits (37) P128
AL wis clilgdl s AU L) Jas A bl ) (b) (9-22) P106
b) Find limits at infinity and limits that are infinite (39-50) P106

Gl G e Gl g Je S Gl 3 pudadd) Ay la addic) . lim xzsinl dad addl dyily g dgaae Ay addiul (29
x—0 X
. . G s . 1 ez, .
¢ limf(x) =limh(x) ddes fO)<x’sin;<h(x) duwpasschs f
X— X—
Use numerical and graphical eyvidence to conjecture the value of lil‘{)l xzsin% . Use the Squeeze. Theorem to

X—

prove that you are correct: identify the functions f and A, show graphically that f(x) < xzsini < h(x) and

justify lim f(x) = lim h(x) ?
x-0 x-0

oda CAESiu) ¢ lim x? sec(l) =0 O by 29 Jhal B LaS 5 plaill 4 jlal aladiad aulaiad ¥ 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) =027 slaila Al
X—

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

?)}irglh(x) =0 3 J}i%;rf(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 4, show graphically
that f(x) < Vx cos? (3—16) < h(x) ,andjustify lim f(x)=0 and Jlim h(x)=0 ?

buplaidd) Appai ardiual ¢ (o) b gend [ () |/ MD FsSE Cung ASiE M AUa O nay Bagaaa f(x) VBN (32
Suppose that f(x) is bounded: that is, there exists a constant M such that flimx2f(x) = 0 & <y
|f(x)] <M for all x . Use the Squeeze Theorem to prove that lin(} xX*f(x)=0 ? =0

X—

3 2 3 T 5wy By PR .. .
Use the Squeeze Theorem to prove that lim—— =0 ¢ To=0 &) iy 8l Ay i aadia) (37

1 =
x-0 x2+1 x—0 x2+1
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¢ (Basrse £ 9 —oo g oo g My pLABY) Cua a_aat) g Jsaaa (9-22) ) uﬁ
Answer with a number, «, —co , or Does Not Exist for each-of the following?

9) lim x*4+3x-2

x—00  3x24+4x-1 o

2_
10) lim 2xToxAl

x—ooo 4x2-3x-1 o

11) li =
) im 2

2x2-1

12) ;lcl_g}) 4—x3—5x—1:

13) lim In(32)) =

X—00 xX—

14) ng(g In(x sinx) =

-2
15) lim es® =
x—07*
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_ (x+1)
16) lim e #2+2 =

X—00

X— 00
2
. _q %41
18) lim sec!——=
X—00 +1

-1
19) lim sin (ex_z) =
x-0

20) lim sin(tan™1(x)) =

lim e ' =

x5

21)

22) lim tan"!(Ilnx) =

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy

2023/2024 5,180 S gisa




Page | 45

flgal) Jlial) Algal) dad (ppadil dgase g Al Al paii) ¢ (39-48) Cralll A

Use graphical and numerical evidence to,conjecture a value for the indicated limit?

39) lim —aX*2)

X—>00 ln(x2 +3x+ 3)

L ln(2+ezx)
40) ll—{g In(1+e%)

2
. x“—4x+7
41) llmz—
x—00 2X“+X COS X

. 2x3+7x24+1
X——00 X —XSInx

3
. Xx°+4x+5
43) lim <
X— 00 ef

44) lim (eg - x4)

X—00
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45) lim

46) . lim—-

47) lim xinx

48)" ‘lim x=x

A A (e Cpedil) (g (383 25 Lgal) pbiall Al Aad uadihidgane g Ay Ao aadia) ¢ 50 9 49 Cpbipadl) B
Use graphical and numerical evidence to conjecture a value for the indicated limit? Then, verify $laually dlgil)
your conjecture by finding the limit exactly?

49)°"lim(V4x?2 — 2x + 1 — 2x)

X—00

50) lim(V5x2+4x+7—V5x2+x+3)
X—00
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JN ) pladl) il
Lo 4k aie A)a diidal) Ay (a) Example 2.2 P145
17 a) Find the derivative'of/a-functionat algiven point (1-12) P151
Lgiidial Al Jiadll o Talaie) DAY dada au)y (b)
b) Sketch the graph of a function using the graph of its derivative (13-18) P151

vie ARidal) dad a9l A, x —d Bdaall e dall) die  f(x) = 3a3 +2x — 1 A Adidia an i (2.2 Jia

¢ x=3 s x=2 ¢« x=1

Find the derivative of f(x) = 3x3+2x — 1 at an unspecified value of x. Then, evaluate the derivative at
x=1L,x=2andx=3 ?

£(2.2) 5 (2.1) O aldiuly f(a) sl ¢ (1-4) ALY B
Compute f(a) using the limits (2.1) and (2.2)?

1) fx)=3x+1 , a=1
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2) fx)=3x2+1 , a=1
3) f(x) =V3x+1 , a=1
Y fo=5; . a=2
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PRELLl) iy gt aliuly  f AGSdal) AN s ¢ (5-12) ALY

Compute the derivative function f using(2.1)ori(2.2)?

5 f(x)=3x*+1

6) f(x) =x2-2x+1

7) f)=x3+2x-1

8) f(x)=x*-2x*+1
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9 flx)=—

10) f(x) =

11) f(&) =V3t+1

12) f(t) =V2t+4
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Use the graph of f to sketch a graph of ]_’ ?

13)

14)
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o)Al diidal Al Jiail) s f g gall Abd) Jiail addiad ¢ (13-16) Cpbadl B

el Jal I a1 S sk pgan g casll Jadh an ) (o g g L oS 5 AL il gou ) g 3 BN

(a) y
A
."._\ /
LY /
7 P A
(b) y
&
jf"' — ¥
f 1 1
[ "2 | 2
(a) Y
A
|
1
\ f
N
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-1 1 ’
(b) y
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: X
2
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16)

(a) ¥
F 1
| 5
& | K
— — — X
\ \
| ||
|
(b) ¥
—) 1,If_ﬁ
r i l'i.r H"'\
' \
* |
_1 1 \
""I
. v
(a) 2
i
\
F-_""-‘,__Ll‘ll-.-\_.hk
1
1
(b) y
A
2 D
P}
A T T
y X
F 4 LY
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T T

T Tl 7 T T P T I~ T 1T
-2 -2 -1 T 1 X2 2 4 5

-5 -4

nn
(T T T T T T T T T T T 7T T T

2 T 2 4
X - —_

Jalshobaki.com Sisdll daaa 1alie) Jg¥) il pall Juail) aaiial) 12 Ciuall cluialy

2023/2024 5,180 S gisa




Page | 53

¢ f Agie A Jgira Al Jildi am )l [ — mdagall Al Jifiail) aadind ¢ 18 517 i el B
Use the given graph of ]_’ to sketch a plausible graph of a continuous function.f'?

17)

(a) y Ve o]

Lty

| |2
o
\

L Y
=N
O}

[
[
m—_
[
@
x
1
A
I
Ty
f
A
o
.

(b) ¥ ~ .
\ ]

g J
i L -
a

/ -

\

f | hd o I\I L I '/£ T T 17 T T 7T ™
I " :'| -10 —a\ —ax - -2 2 a 8 e;!\\o
5 _4 & \\ =

—a

—1p

18)

(a) v - /

%)
o

(b) y

A 203

.'ll 1 15:N
! Il ¥ .
.-'/ 10—
— i ¥ -

‘_,__—'.

i_"' 5

T T T T T T T T [T T T T T T T T T T TTT]

-5.0 -25 elo 2.5 5.0 7.5 10.0

s x
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J) g alail) il
Example 7.5 P192
18 Aomalal) gy 8 o1 5 Aaaallh gl ciliicha ANASEAL A Jiliua G

Solve real-life problems using derivatives of exponential (37,38) P194

and logarithmic functions

cc(t) = Ty thJMiu.\\.\ch\w(uiy) A0 ¢ ey Alae A0iliasS 33l ¢ S AN Laas oy (7.5 Jba
€10 (il ¥ (el G all 385 G o sl cila glaall o3 axiiuly ¢/ (£) > 0 O G
The concentration c of a certain chemical after t seconds of an autocatalytic reaction is given by c¢(t) = %

Show that ¢’(t) > 0 and use this information to determine that the concentration of the chemical never exceeds 10?

alaiiuly el 303 e (e AU ¢ ay Al AiileasS B3la 38 5wl ol (37

Gl 6 AL Y el o el 385 & o 4Bl cila glaall 038 asiiu g
The concentration of a certain chemical after t seconds of an autocatalytic reaction is given by c(t) =

’ ‘.i o —
c'(t) >0 oxcc(t) Py

2e78t+1 °
Show that ¢’(t) > 0 and use this information to determine that the concentration of the chemical never exceeds 6?

D alaAaly Suisdl I3 JOUR (e (0 55) Bl £ day s e B3la ¢ S st 4L (38
98_10t+2 @ - P P’ <3
5 (i ¥ Abassl) S pall 5u8 5 G o wsUll cila gleall 038 addiaid g ¢/ (E) > 0
10
9e~10t42
Show that ¢’(t) > 0 and use this information to determine that the concentration of the chemical never exceeds 5?

Z}ib;,\,l 3 C(t) =

The concentration c of a certain chemical after t seconds of an autocatalytic reaction is given by c(t) =
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Jgad) Al il
pbdl)
Example 8.2 P198
19 4kl cAidall cilitiall day)
1-16) P204
Find derivatives implicitly ((13,14)) P222

¢ (2,-2) Al sie gulaall ddea 229l &5, x2y2 —2x=4—4y — y'(x) s (8.2 Jha
Find y'(x) for x*y? —2x = 4 — 4y . Then, find an equation of the tangent line at the point (2, —2) ?

iadg (x 1A y 3T a2 5l) g jna JS Baaaall Adakil) sie (uleall Jaa el ¢ (1-4) cpbail) B

Compute the slope of the tangent line at the given point both explicitly (first solve for y as a function of x ) and implicitly?

1) x2+4y*=8 at (2,1)

2) By—4/x=x%y at (2,V2)
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3) y—3x2y=cosx at (0,1)

4) y2+2xy+4=0 at (-2,2)

Find the derivative y'(x) implicitly? Liaa y/(x) ALidall 3 4f ¢ (5-16) cotal b

5) x%y? +3y=4x

6), 3xy3 — 4x = 10y?
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7) Jxy —4y* =12

8) sinxy=x*>-3

x+3

Xt 2
9) G 4x +y

10) 3x+y3 —x% = 10x2
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11) e’y —e¥ = x

12) xe¥ —3ysinx =1

13) y2 /x+y—4x’ =y

14)"'x'cos(x +y) —y* =8

Jalshobaki.com (Sisdll daas 1alie) Jg¥) il al) Juaill) adiial) 12 ciual) cluzalyy  2023/2024 5.0 JSaa zdgal




15) e* —In(y? +3) = 2x

16) ey —3y2+2=x2+1

Find an equation of the tangent line?

13) \y=x2y? =x~1 at- (1,1)

14) y>’+xe?=4—x at (2,0)
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JIgead alal) il
Example 10.3 P217
20 Cilipdatl) A Lgalaili) g Adad giiall Aaddlf) Ag pab de Ld il

(43-46) P220
Understand the Mean Value Theorem and use it in applications (83,84) P223

C[0,2] 38 A f(x) = a3 —a% —x+ 1 Alall Ao gial) Aaglll & 50 383 A ¢ Aad 230 (10.3 JUa

Find a value of c satisfying the conclusion of the Mean Value Theorem for f(x) = x3 —x? — x + 1 on the interval [0, 2] ?

Y AR G daaia b cilia Al et 1) Alall gial) AR AG AT AR5l e ¥ ol £ 4 ¢ (43-46) crulall B
@ Aaaaia 4 Bt Jaas (c)_‘whﬂ\} B 43 G:'AJ u&‘ih@jgi AL _GuﬁuY\Mdﬁ & (s ghdgﬁ
¢ € dad aa gl cday) )l ALY
Explain why it is not valid to use the Mean Value Theorem. When the hypotheses are not true, the theorem does
not/telb you anything about the truth of the conclusion: In"three of the four cases, show that there'is no value of
c that makes the conclusion of the theorem true. In the fourth case, find the value of ¢ ?

43) f =1 , [-11]
44) f =% . [-12]
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45) y=tanx , [0,7]

46) f(x)=x§ ,  [—1,1]

$ddan giall dadl) 4 ylai 488 1) JSAN ¢ dad ag) < 84 5 83 (pi el B
Find a value of c as guaranteed by the Mean Value Theorem?

83) "F(x) =x?'=2x 7 BAN A [0,2]

84) f(x)=x3—x 54 [0,2]
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