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2025/2026 ) ol il Juall) dilgs laial g3 gai

A [ O

1 (2-4 Marks) Sllana Al Adall (uSe dag)
Find the antiderivative of a given function

Find the general antiderivative? i i ‘ i Sl Ajal) aa (ALY o el A
BUs) geally edaga sb LaS Lpulal) 4191 alalialy Aylay) (pe SSUN oy rAlaaNa ;

lio vae aie Lila Y Gidi
11) [ (2sinx+ cosx) dx e s Y (g

= (—2cos(X)+sirp
2.223244275

=-2cosx+sinx+c

12) [ (3cosx —sinx) dx JalSill i 53 g salf Ukl Calc

13) [ 2secxtanx dx | 25inCKI+CosSCX)
| 2.223244275

14) [ —— dx

15) [ 5sec’x dx

16) f 4 cosx

sin2x

17) [ (3e*—2) dx

18) [ (4x—2€*) dx
19) f(BCosx — %) dx

20) [ 2x1+sinx) dx
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2 24 Mk B
Compute straightforward indefinite integrals

Blanall Ja gl (3883 AN f(x) A 2y ((35-40) cuiadl) B

Find the function f(x) satisfying the given conditions?

35. f'f(x) =3e*+x , f(0)=4
36. f'(x) =4cosx , f(0)=3
37. f'"(x) = 12x* + 2¢€* , flo®=2 , f0)=3
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38. f'(x) =20x3+2e* , f(O=-3 , f(0)=2
39. f'"(H)=2+2t , fO)=2 ., f3)=2
40. f"(H)=4+6t , f1=3 , f(-1)=-2
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3 (2-4 Marks i) aaalaall S Lada £ ganall Ja ) aladiul (9-12) P337
Use the sigma notation to compute basic summation

Use summation rules to compute the sum? 8 sanall Glual £ ganall 30 g8 ariinl ((9-12) el 4

Asalal) UYL 5 il Jay el b Lgd o€ ALaY) oda Jia B A0l

9)  X%Bi-1)

10) $¥5,3i-4)

11) 32,4 -i?)

12) ¥3%(8-1)
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ST

e o
P347

Understand the notion of a definite integral

4.1 iy i)

For any function f defined on [a, b], the definite f —d 3giaall Jalsill 9% ¢ [@, b] A& 48 pa f A gs‘Y .
integral of ffroma to b is R b A oa
b
x) dx =1im ", f(c;) Ax
fa fx) n—-oo Li=1f(€) f:f(x) dx = lim Y1, f(c;) Ax
n—>oo

whenever the limit exists and is the same for

31 Jaldi e LA JSI Al el Algdll caag A
every choice of evaluation points, Hﬂ Qa8 g ALl Garg e e
cy, c2, ..., cn. When the limit exists, we say that f L Cn AR €2, 1 ¢
is integrable on [a, b]. . [a,b] & JASU AL £ ) Joii g dlia (98 Ladic @

s g LAY 4 (2) 4 (2) 4 ()] (1

20
D Th ion L (L)2+(£)2+(1)2+...(Q)2 is a Ri imation for?
) e expression —|( - 20 20 20 is a Riemann sum approximation for?
1 020 o
A) >0 Jo dx
1 1 o
B) >0 Jo dx

©) fol x% dx

D) ['L ax

0 x2

3 d e T net et g a ot e
2) Which of the following limits is equal to f13 x3 dx ? ¢ fl 23 dx A A alledl Ga gl (20

aytim i (1+7)]
B) lm(1+7) ]
O tim3ta(1+3)
b) timst,(1+3)"]
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a8y lhwb-n Ax cam i S dgluiade poijd n ) [a,b] Albiall 5580 auds o4 (3
¢ llle 1\/_ Ax b | 0<a=x<x1 < <Xp1<xp,=b & x¢,x1,.. %,

3) The closed interval [a, b] is partitioned into n”equalsubintervals, each of width Ax, by the numbers
X0,X1,.. Xop Where 0 <a=xp<xq < <x,_1<x,=>h.
Whatis lim 37, — Ax ?

n—-oo

1 1
) Jb-Na

(Vb —Va)

¢) 2(Vb-+a)
D) Vb —+a

S o8 (Adlids cililes c; = Aalida ¢l HLtA) i 1) olag £ 9ada g dgaaall Jalsil) iy i o Uiy (40

4) Based on the definition of definite integrals and Riemann sums, if different choices of c¢; produce different
limits, then the function is?

A) Adaia continuous
B) Guadne Differentiable
C) J&lldLld & notintegrable

D) 4l constant
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5 (2-4 Marks) (37-38) P356

S, Pg) dr=-2 s [[f(x) dx=3 &ilaj 38537 ol b

Assume that f13 f(x) dx=3 and flsg(x) dx = -2 ,find:

3
37). A) jl ) +g@®)], dx

3
B) fl 2f(0) — g(x)] dx

3
38) 4) fl Fx) - g)] dx

3
B) fl [4g(x) - 3f(0)] dx
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o] 0%

6 (2-4 Marks) | clen geabaa pladiuly dilia § 8 o A fadall caddaluall daa) | (49-52) P357

Find the area under a curve on a given interval using Riemann sums

Use a geometric formula to compute the integral? ¢ el ibead digl) ¢yl gdl) addin (49-52 ¢ laill A
) <
49. [, 3x dx

(=% § b (2. 6)

50. ff 2x dx

51. foz V4 —x2  dx

52. f_03 V9 —x2 dx
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7 (2-4 Marks Jalsill 3 ddac gial) dagll) 4y a3 kel (33-34) P356

?@uﬁ\@&uﬂd\@m@#@@gﬂ\ C dad 2

Find a value of ¢ that satisfies the conclusion of the Integral Mean Value Theorem?

33) [;3x% dx(=8)

34) f_ll(x2 —2x) dx (= g)
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8 (2-4 Marks) Jgd Ao Lelaadaig Jalsill g Jualisll oW a4 830 o i el (1-8) P366
83 5o LSS oY s giia

Learn the Fundamental Theorem of Calculus (Part I) and use it to compute various definite integrals

048y Jals3 S qulad dpala) 4510 (e S W) £ S addiad (1-8) (e cradll

Use Part I of the Fundamental Theorem to compute each integral exactly?
Lase 4l 3 e AaY) auag ol Ja A Al e ddadg ase AlaY) culs Jla 8 5 il Luadadly Jad ALY o2

1) [j(2x-3) dx

2) fog(xZ—Z) dx

3) f_ll(x3 + 2x) dx
4) foz(x3 +3x-1) dx

5) [} (wx+3) dx
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7) J, (663 +4) dx

2x 3x

8) [, () dx

9 (2-4 Marks) |  J\s0 o Ladiy Jalsilly Jualiall oY) ) 4,800 o Gl ] (13,14) P366
33 gaaa clalSS dlagy 4s siia

Learn the Fundamental Theorem of Calculus (Part I) and use it to compute various definite integrals

alail) il Jaamd a3 14820l
048y (alS JS Galeaad dpaled) 4 B30 e J W) g el adiiadl (13,14) ¢ cradl)

Use Part | of the Fundamental Theorem to compute each integral exactly?

3

V1-x2

dx

13) [2

1
14) [, o dx
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10 (2-4 Marks) [| Jls2 o Wk g Jalsill g Jualdill 4000 L) 4 B30 o G a3l | (25-28) P366
i dlagY 83 gaava ALK 43

Learn the Fundamental Theorem of Calculus (Part II) and use it to compute derivatives of functions
defined as definite integrals

Find the derivative f'(x) ? ¢ f(x) ALidal) 3 ((25-28) cuoladll B

25) f(x)= [y (2 —3t+2) dt=

26) f(x)=[; (t*—3t—4) dt=

27) f@=J; (e +1) de=

28) f(x) = fxz sect dt =
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11 (2-4 Marks) e Akl aie 3 gana JalSiS 48 jpa AN (ulaal) Aslaa 43S (39-42) P366,
P367

Write the equation of a tangent line at a given point to a function defined as definite integral

$ x — e dad die uleall Ailaa 3 ((39-42) Cp el B

Find an equation of the tangent line at the given value of x ?

X
39. y=jsin\/t2+1r2 dt , x=0
0

X
40: y=j In(t?+2t+2) dt, x=-1
-1
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X
41.y=jcos(1tt3) dt , x=2
2

X
42, yzj el dt | x=0
0
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12 (2-4 Marks) CalS sl e satilly Jalsil) 3:-.. )k aladiud (5 14) p375

Compute integrals using substitution

Evaluate the indicated integral? fagaaal) & Jalkil) dad aa

5 [x3Vxt+3 dx

6) [VI+10x dx

sinx
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8) [sin3x cosx dx

9) [t>cost® ‘dt

3
10) [sint(cost+3): dt

11)  [xe**1  dx
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12 exvex +4
dx

eVx

Vx

1w el g
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13 (2-4 Marks) S gy g sailly Jalsill 43 5k aladia) (24,26,35)
P376

Compute integrals using substitution

Evaluate the indicated integral? aganall p Jalsil) dad 2o
2 =4
2 £ _osoed
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3vx

xVx
Evaluate the definite integral? €3 ganal) Jal<il) dad aa

35) [F 2. dx

1+4+e2x
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14 (2-4 Marks) Agaaall Jalsill aladiudy Gpiade G 8y geanall Alkaial) dalua dia) (5-8) P414

Find the area between two curves using definite integrations

feiaiall ekl W adad Al Aihial) dabue 239 amy) (5-8) (e G badll

Sketch and find the area of the region determined by the intersections of the curves?

5 y=x2-1, y=7—x? /f ~
1\1/ 4
dp - &

N 3 4
// “
1

6) y=x2—1,y=%x 2

7) y=x3 , y=3x+2
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dalual) LS AT Epay JalSil) paatia 540 SUarall cilyiadall G 3y guanal) dbhial) dabsa 33 9 an ) ((19-24) Cnbail) B
alucall Lpuliad dptia dipa aladindy (19-21) Guoladll o i) (e (38a3 3l g JalSiS

Sketch and find the area of the region bounded by the given curves. Choose the variable of integration so that the
area is written as a single integral. Verify your answers to exercises 19—21 with a basic geometric area formula?

19) y=x , y=2-x , y=0 3

200 y=x, y=2, y=6—x ,y=0
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21) x=y , x=-y , x=1

21
x=1
1 =X L
Y
0
Y=
1 ~r M~
-24

22) x=3y , x=2+y*

23) y=2x (x>0) , y=3-x? x=0

g
/

M

=]
)

24) x=y%*, x=4

-.._____‘_-
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16 (2-4 Marks) [| phaduly pslae aies Joa dlala ) 98 08 EEU Ciga punae a2 byl | (25-26) P430
Gilalal) 44, ya
Find the volume of a solid of revolution by using he method of washers

ALals Lgdadio LSty (el 8 ALul) 0da £ g8 Glang (819 cclilally 2 g dlag) aladl) @il ABadk

O O8SE oA aciaall ada ) Ly osaally x uaally Yy =4 —2x &J—A‘J:\S-\JM‘M“;AR oSl (25

Let R be the region bounded by y =4 —2x , x —axis and y— axis. spiiasal) Jga R Olose
Compute the volume of the solid formed: by revolving R about the given line:

A) () s y
B) (x) u5aal
) y=4 3
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D) y=-4
E) x=2
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;Mﬁd}:RQb\gé&ag‘gﬁgmwt*%\ y=4 3 y:xz %\ySAJM\M\QAR o<l (26

Let R be the region bounded by y = x*> and y = 4. Compute the volume of the solid formed by revolving R
about the given line:

A)y=1 |
3T, '
\ l_
S a
B) (y) s> y
5 S :
l_
g o i g
C)y=6
i
T r
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D)y=-2

. vy 1

E) x=2

g Wy i

F) x=-4 3

-3 -2 —1 I
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17 (2-4 Marks) [| plasiubs pgia piiis Jga dblala 098 08 @K Cigaa puta a3 ) I (17-20) P430
Gilalal) 44, ya

Find the volume of a solid of revolution by using he method of washers

ALals Lgdadiu LISy (el 8 ALiul) 0da £ g8 (larg (819 Clilally a g Al aladl) Al dBadk
€98 3all asiivuall Jga 3 gSiall Allalall Ol g8 (e 3ST (s A1 plual) ada ) ((17-20) cladl) B
In exercises 17-20, compute the volume of the solid formed by revolving the given region about the given line?

WJea x=0:y=0y=2—-x :ﬁSJJM\M\ob\,:wo}ﬁémw\*w\“?
4

A) (x) ssaad

fa

B) y=3
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TS y:xz ¢ y=4—x2 ;ﬁS.\JM\M\QU\,ACyO‘Bﬁéﬂié@i*%i (18
A) (x) sl

A
Q
b 4
AN
+2
2 3
_x
y
2
1
F3 A 0 1 F
B) y=4
\ y=4]
2
yo= ¥ \
b
2 \
o
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A) y sl
4
=2
2 4 =
_x
Y
0 2 4
2
B) x=4
x=4
4
y =2 —
_x
Y
0 2
2
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AT x:yz 3 y:xz ;ﬁS.\JM\M\QU\,ACyO‘Bﬁéﬂié@i*%i (20

A) y osaad

B) x=1
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18 (2-4 Marks) [| 2ssaall Jalsil aladioly sUana 5 A SUana A2 Jada 3 gash Jsb Sl I (17-20) P447

Find arc length in a given interval using definite integration

$aae ARy jha aladiialy Jalsil B & ¢ dadal) J b JalSS puda Al AL

Set up the integral for arc length and then approximate the integral with a numerical method?

17), ¥ =.2x= x%5021522700 < x.<12
18) y=tanx , OSxS%
19) y=cosx , 0<x<m
20) y=Inx , 1<x<3
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19 (2-4 Marks) [| 2 poire pilicia Joa Adma dihaia O gd 06 0N phad) dalua Glua (| (32-36) P447
3g3aall JalSsl aladiuly Sana §

Find surface area of a solid of revolution using definite integration

$aae A8y jha aladiialy JalsEl By ol eal) (e ) el Aabucal Jal€il) auda Al ALl B
Set up the integral for the surface area of the surface of revolution and approximate the integral with a numerical method?

32) y=x3—4x , —2<x<0 , (x)snddnlgina

33) y=e* , 0<x<1 , (x)usdsnlgh g

3) y=Inx , 1<x<2 , (x) sl da g

35) y=cosx , Ostg s () vsaall Joa gl e Al

36) y=+vx , 1<x<2 , (x)o9adldsslgiga
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20 (2-4 Marks) Aadall Ao pudl o Al 5 il Jilusa Ja (5-7) P455

Solve physical problems involving velocity

In exercises (5-7) Ignore air resistance &) 5ed) daglia Jalad (5-7) ¢ PRI
Salaaal) Alaal Lullaill Agaiall Ao puall e, (Lu 5 Al Aaal o) (udadl) Luaia gL ) slal) (368 30 ft gU) (o uldd by (5

A diver drops from 30 feet above the water (about the height of an Olympic platform dive). What is the diver’s velocity at impact?

oall hgdul) 8
Free fall

v=-—,/2gh

g =9.8m/s?

g = 32 ft/s>

Salalaiat dlaad (el dgaialide yud) L. (L85 A Aaal oY) (udadl) duaia gL ) plal) (358 120 fit £UEH Caialdad Ly (6
A diver drops from 120 feet above the water (about the height of an Olympic platform dive). What is the diver’s velocity at impact?
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3 (6 xsl) (120 f1) 5 (5 xoa) (30 ft) U, Ao plucadll plabaal) Aiad Agadall e udl o8 (7
Salabiay) Aol dgaiall el w3 Jale b h e Jalaay g WY 31313 (5.6 JEs) (3000 ft)

Compare the impact velocities of objects falling from 30 feet (exercise 5), 120 feet (exercise 6) and 3000 feet
(example 5.6).1f height is increased by a factor of /2, by ' what factor does the impact velocity increase?

(o) 9¢d) Aaglia Jalady oY) mhaw (352 3000 ft gWil o Al (e dahud jhaal) @kl G Gl b e (5.6 e

fua VL Lgaldat ) aie jhaal) 3k Jo g As ju AL

EXAMPLE 5.6) Suppose a raindrop falls from a cloud 3000 feet above the ground. Ignoring air resistance, how
fast would the raindrop be falling when it hits the ground?

gLy 30 ft 120 ft 3000 ft
alaba) diat dgaiall 4o yud)
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Solve problems on projectiles

S8 sl (3adall) (1) 338 98 /s Al de yun (B g Gl 9:% 49050 Le a3ty (170

An object is launched at angle 0 = g radians from the horizontal with an initial speed of 98 m/s Determine

the time of flight and the horizontal range? 1 8Y) gaally @laill 0

Flight time and
horizontal range

_2vysinb

Ax = v, cosB.T/
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¢ 60" ) ae daleal) S8, 40 m/s LG ds i e 307 dug) e Bl aad LB gaallg Galatl) (e 2ol (180
Find the time of flight and horizontal range of an object launched at angle 30" with initial speed 40 m/s.
Repeat with an angle of 60° ?
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(s byl il cpa Baal g Jalalyg (gl 1l 4y 4S a (5.5) JUa 1 6 ) dug) HI s aa (5.5) Jlia LS (190
A yall cal 7° A9l g « 120 mph LS A 10 feet D) o & casw W@l ad o cluad)
alal (2l aki g 39 fr Al iy 3 fr 4ol ) ASud o 58 @la 13) Mandl JAIS" A e sl 0985 AEY)
faad) z A o) A Al il 1)) e dda, 60 fE S le sl lad
Venus Williams has one of the fastest serves in women’s tennis. Suppose that she hits a serve from a height of
10 feet at an initial speed of 120 mph and at an angle of 6° below the horizontal. The serve is “in” if the ball
clears a 3 ft high net thatis 39 ft away and hits the ground in front of the service line 60 ft away.
Determine whether the serve is in or out?

158 Al iyl Ay i g siaal 2 gf Uil g Ay ) alaiialy € 170 ft/s Al 45 s ga (5.5 Jlia S (200
Repeat example 5.5) with an initial speed of 170 ft/s ? By trial and error, find the ¢ J Y dsay i
smallest and largest initial speeds for which the serve will be in?
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22 (2-4 Marks) £ a0 Jalsill 48, jhay Jalsill o ) (1-4) P496

Learn the notion of integration by parts

Evaluate the integral? lalsill Ao aa gl Al AL B

1) [xcosxdx =

2) [xsindx dx =

3) [xe** dx=

4) [xlnx dx=
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23 (2-4 Marks) | #'Ja¥k Jalsill &3 )k aladiuly 4o gila Bagaaa g 33 gaaa LSS ! I (19-24) P496

Use integration by parts to compute definite and indefinite integrals

Evaluate the Integrals? fedlalsil) dad aa ol Al ALY B

19) f01 x sin2x dx=

20) f: 2x cosx dx =

21) fol x? cosmx dx =
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22) fol x2e3* dx

23) f110 In2x dx =

24) flz xInx.dx=
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39934 i 058 O ) 3 g ot Aand galll Aipally AlaY) Jaxd 3B (S g oy 5o g S B pibaa Apaaladly o ALisl) oa

— s |
24 (2-4 Marks) Sin™(x) cos™(x) Aapa; J) oo SBlalsi Ao (3-6) P507

Integrate functions of the form sin™(x) cos™(x)

Evaluate the Integrals? felalsil) dagd aa cdduil) ALl B
T

3) J§ cos2x sin®2x dx =

T

4) [ cos®3x sin®3x dx =
4

T

5) JZ cos®’x sinx dx=

0 :
6) [z cos®x sinx dx =
2
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25 (2-4 Marks) x = asin(y) el aladiul 40 Jiss Ol Ja (23-26) P507

Integrate trigonometric functions using the substitution x = a sin(y)

Evaluate the integrals? felalsil) dagd aa cdduil) ALl B

2
dx =

23) | fe=

x3
vV 9—x2

dx =

24) |

(Wil dalsilly day 1 2L ))
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25) foz V4 —x2 dx =

x
v 4—x2

dx =

26) f,
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o] S
26 (2-4 Marks) x = asec(y) Sl phbiul 4ika J) g0 LS dia (27-30) P507

Integrate trigonometric functions using the substitution x = a sec(y)

x = a sin(y) Sl alaiiul Jaiy Gilad) Jismd) & a5 26+25 ALial) (158 27 (e Tl Jlgad) Jpaas 3

Evaluate the integrals? feoalSil) dad ax cddul) ALl B
) x? d JEEN) (e I (sl (LS W g LA IV g (19S50 O Sriana JIpead) 130
27 J' x 59 ¢
Vx2 -9
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28) [ x3Vx2—1dx=
(o2l Jalsilly Jay 1ol )

2

29) | — dx =
30) [ Jﬁez dx =

(s silly Jalily Jag 13k )
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27 (2.4 Marks) [| 4ilide c¥la 3 4ijad) g 4 ,,h alaiialy A ) g9 LSS dlay)

Integrate rational functions using partial fractions in different cases

ALl ANl g Ay guusl) Slisdt aghu Al
Find the partial fractions decomposition and an antiderivative? ) Ay 5l ‘ e ‘ 3! "3

x-5
x2-1

1)

5x—-2

6x
xX2=x=2

3)
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3x
x2-3x—-4

4)

5) —-x+5

x3-x2-2x

3x+8
x3+5x2+6x

6)
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28 (2-4 Marks) [| 4dlide c¥la A 45l ) gesh) 48yl aladiindy 4 J1 g9 Bl 3y I (37-40) P516

Integrate rational functions using partial fractions in different cases

Questions from (37-40) Repeated Irreducible .(%ajlall 3 4 Aal) 3 Sag JIai ¥ A 55 Jal g (37-40) (e ALY

uadratic Factors .
Q Rl Al pei) LS 23

Find the partial fractions decomposition by using the
coefficient matching method?

4x2 +.2
(x2 +1)2

¢ sl Jalad Jlasy cBlaleal) diitdaa 48, )k

37)

x3+2
) e
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4x% + 3

39) 5=
) (x2+x+1)2

xr+ 8

) Grrar
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29 (2-4 Marks) pall lgla g y' = ky  dlalinll Adslaall aggda o il (1-6) P533

Learn differential equations of the form y’ = ky and their general solution

Al JLiall A1) oyl (58a Blanal) ALlES Adalaall Sa aa ol Al ALy B

Find the solution of the given differential equation satisfying the indicated initial condition?

1) y=4y , y(0)=2

2) y=3y , y(0)=-2

3) y=-3y , y(0O)=5

4) y'=-2y , y(0)=-6

5) y=2y , yA)=2

6) y=-y , y)=2
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30 (2.4 Marks) d.a.m ALE oY A al (e lalis e alaal aladl Jadi slag) (11- 16) P544
Find the general solution of separable differential equations of first order

Sl 13) dag o disay caladl Jad) aa | Juadll ALLS A lalint) Aslaal) cAdull) ALy

The differential equation is separable. Find the general solution, in an explicit form if possible?
2
11) y’::;;ey_x

’ 1-y?
12) y = xInx

r cos
13) y = sin;
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14) y' = x cos’y

15) ¥ =32
,_ 2
16) y e

Sisddl Jalshobaki.com  https://t.me/alshobaki1212 ADV -S3 ciall clusly ) 2025/2026 50558 JS gasa



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

Page | 53
&) =) Auliall ald Ay o
halll Ao o) dda (o ad) g Gladadd )8 zdgad g4 JSagdl Ol aS AN
L pa ALY AU o g Y el g
Al ol ghadl) (e s gAY dry Apilgd s A Axa) e Ay JSgd) ) gl 1A

(pStal) a5 a3Bkall Al & Mall) daiall o 5 8 giall (g all g &l jSdall A2 pa 1

(13 ag).7 Arslidl g 6 dsdlial) g 5 dsaldl) 3aa ol Jay gail) Abidf 2 M Ja 2

(2) csimally (1) csimwal) Claal jall panas | gdag ol 5 3

Latall Jos jisiall s Sl 7 o cld guad Saalia 4

Aaal) A 8 dad g ALl g8 (g1 581 laiadd dslaal) Ay 2l & LAY Ja 5

&L (100%) Aadadl 3ad &) ¢l Cpaad ) ghil) o2 gLl

1) o s gl OV (g sl g Al g L (ri (i 2%

Al rladlly (38 il &l geal) qubl aa
Al shobaki (S 9l
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