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2023/2024 AN aul 2l Jualll dlgs laial 3 gas

Part (1) 15 MCQ 4 Marks 60
J i) aladl) iU
1 (4 marks) 3 ganal) JalSill aladiuly Cpiada (8 ) geaal) dlaial) Aol da) (1-18) P414
Find the area between two curves using definite integration

$3Uarall 3l o cpmiadall ¢ 8 ) guanall dabusal) 3a i ¢(1-4) (o Cpbail)
Find the area between the curves on the given interval?

1) y=x3 , y=x*-1 , 1<x<3

2) y=cosx , y=x2+2,,-0<sx<2
3) y=e* , y=x—-1 , —-2<x<0

4) y=e* , y=x2 , 1<x<4

febyiaial) Ciladalds Wadad Al Allalal) dalue 39 aml ¢(5-12) O Cplalll b
Sketch and find the area of the region determined by the intersections of the curves?

5 y=x2-1, y=7—x?

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal




6) y=x*—-1, y=%x

. y=x3_, y=3x+2

9) y=4xe™ , y=|x|
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10) y=

, Yy = x|

x2+1

5
11) y=xzj:1 yhy=x

_ 5x
T X241

= N W b O

y

-6-5 -4 -3 -2 -1 1.2 3 4 56

12) y=sinx , y=cosx , 0<x<2m y

(y=cosx)

febiaial) ciladali Wadad Al dabeal) J38 g ac ) (13-18) (e Cpbaill B

Sketch and estimate the area determined by the intersections of the curves?
13) y=e* , y=1-x% N Gulall V) aladinly Jai Alicd) oda Jia
Aoy i g 4y pdall Jua gl s oS adaldal) ol
Jalsil) dad
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14) y=x* , y=1-x
15) y=sinx , y:xz
16) y=cosx y=x*

17) y=x* ) y=2+x

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly
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(1-4) P429

18) y=Inx , y=x%2-2
I igaad) pladl) iU
2 (4 marks) 4 ) adalial) Cilablss aladic e 3 gaaall JalSill anald) cilua
Compute volume by means of definite 'integration'using areas of cross sections

1) Ax)=x+2 , —1<x<3
2) A(x) =10e%%* | 0<x<10
3) A)=m(4—x)? , 0<x=<2
4) Ax)=2(x+1)?* , 1<x<4

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly

¢ A(X) @l pdaial) dalss pa ainall ana aa cddul) ALy 2

Find the volume of the solid with cross-sectional area A(x) ?

2023/2024 &l Juall) 4 Gada) g gad
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I geadl aleil) il
3 (4 marks) el A1 43y jh a)adiuly s ana o) (17,19,25) (Disks parts) P430
(27,28) (Disks parts) P431

Find the volume of a solid of revolution using the method of disks
(disks parts) 3 J)sw is dBadla pudag ad (Sl g ¢ AN 17 Jigw 9 3 Jipawn O IUST AR G agdy 38 :dala Aliada
D 98 Fra sl (Washers parts) daadlae guag ad a8d LUSY 17 J)gud) Lal g (gl VG Jad A £ g dl) 38T nay
Jslball zuaall JSAN 48 g 8 g J)pead) S 13 liladly Jas

(17A ,19A , 25 (A+ B) , 27 (B+C), 28A)

?(x)JJ;d\JJA x=0:y=0y=2-—x :’_.aSJJM\M\QUJé&AQjSSéﬂ\é@d\*%\(17A

Compute the volume of the solid formed by revolving the region boundedby y =2 —x ,y =0 , x = 0 about x-axis?

fyopadldsa x=0 ¢« y=2 « yz\/z ;/_,\SAJM\M\Q\J&\C,AO}SSngé@i*%\(19A

Compute the volume of the solid formed by revolving the region bounded by y =+/x ,y =2 , x = 0 about y-axis?

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal
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R )32 (a 0585 o) il a2 ua) |y psaally x usaally y =4 — 2x Al g Bagaaall dBkial) (& R oSH (25

fxosadl (B ¢yl (A dsa

Let R be the region bounded by y =4 —2x , x —axis and y — axis. Compute the volume of the solid formed by
revolving R about: A) y —axis ? B) x—axis ?

Ro‘Jjévoﬂ‘éB‘w‘*A%‘_le 9 y:xz , y=0 M‘ﬁSJJM\M\gAR oSl (27B+C

fx=1(C fxusall (B :ds>
Let R be the' region boundedby y=x%* , y=0 ‘and x = 1. Compute the volume

of the solid formed by revolving R about: B) x —axis ? C)x=17?

dPRO‘JﬁAQAOﬁLﬁM‘M‘*%‘x:l S y=x, y=-—x %‘ﬁSJ\’M\M‘@R OSﬂ(ZSA
Let R be the region boundedby y=x , y=—-x and x=1. Compute the volume of the ¢ x sl
solid formed by revolving R about x — axis ?

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal
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Il

alail) il

4 (4 marks)

3 ganal) JalSil) aladinly SUara 3 88 B Blare A3 dada (e Gugd Jsh Ao

(5-14) P446

Find arc length‘in‘a’given‘interval using definite integration

Compute the arc length exactly?

5)hy=2x+1 , 0<x<2

6) y= In(secx) |, OSxS%
3

7) y=4x2+1 , 1<x<2

8) y=;(®+e?)

2

9) yzix —%lnx , 1<x<2

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly

o8y adall Jeb queal Adual) ALy
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13,1
10) y s X+ , 1<x<3
11) x=-y* + — —2<y<-1
g7 4y? ’ =YVs
y 4
12) x=ez2+ e 2 , —1<y<1
;I 1
13) y=3x2—x2 ; 1<x<4
14) y =2In(4 — x?) , 0<x<1

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly
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J g alal) il
5 (4 marks) 3 gaaal) JalSil) aladinly Alma A8hia o) 499 o8 il mhad) dabuwas clua | (29-36) P447

Find surface areaof a‘solid'of revolution‘using-definite integration

$ase 48y jh aladialy JalSl) g o eal) (ha ) pudalad) Aabsal JalEl) puda (Al AL
Setup.the integral for the surface area of the surface of revolution andrapproximate the integral with a numericamethod?
29) y=x%2 , 0<x<1 , (x)ssadldsxslglygas

30)-y=isinx ;o000 <SS o, (X)) sl Jsa gl e Al

31) y=2x—x% , 0<x<2 , (x).o0ddelgga

32) y=a3—4x , —2<x<0 , (¥) .l dslgina

33) y=e€* , 0<x<1 , (x)usdsnlghl g

3) y=Inx , 1<x<2 , (x)ussaides g @

35) y=cosx , Ostg L (%) sl Jsa gl 0 &3

36)y=\/§ , 1<x<2 |, (x) sl Joa Wbl yga al

Jalshobaki.com (Sisdll ralas) Gl Juadl) axitial) 12 dhall claly;  2023/2024 Sl Juall) Ailgs Gladial i gad




Page |11

sl Al il
6 (4 marks) dgaiall de ) o Al 38 b Jiba Ja (1-4) P455
Solve physicaliproblemsinvolving velocity

Identify the initial conditions y(0) and y'(0) ?

An object is dropped from a height of 80 ft ?

An object is dropped from a height of 100 ft ?

¢ y'(0) « Y(0) Ay byl sds Al Auy) b

€80 ft gUil (e paed b (1

€100 ft gUi)) (a am B (2

An object is-released from aheight of ‘60 ft with € 10 ft/s 13 sma dgaliade jugn 60 ft0 gL (arawa (ki (3
an upward velocity of 10 ft/s ?

An object is released from a height of 20 ft with a

downward velocity of 4 ft/s ?

C 4 ft/s V55 dgada de pu pa 20 ft £ (0 paa GBI (4

Jd el g R e
7 (4 marks) il glial) AS o Ao Ak Jilwa Ja (17-22) P456

Solve problems on projectiles

S8 gaally (3adall) e 33 98 /s Al de yew 3Y) aa Y, O = g gl e anen (3l (170
An object is launched at angle 6 = g radians from the horizontal with an initial speed of 98 m/s

Determine the time of flight and the horizontal range?

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly
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¢ 60" Lyl ae Llaal) )38, 40 m/s L) Ay ga 307 Al Bl aad 8BY) saallg Badail) G da gl (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° ?

Jalshobaki.com Sisdd i GIil Juadl) asitall 12 chual) cilpaly,  2023/2024 Gl Juadl) Ligd late) £ gad
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B Sl £ sl (e Banl g Jalily (ughd 1oali 4y pa AS a (5.5) JUa 1 67 M) g3l e g (5.5) JBie LS (190
LS yall il 7° A9l sas « 120 mph sy A un 10 feet L) (n &l casu W@l pad o claad)

alal b M Al g 39 ft Al 3y 3 ft el ASd o 58 Ca 3] Mand) A" Agd g 4 pall 095 A58
faall z A gl JAIa 4l il 1)) e dda, 60 fE S e paadl b

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 that
is 39 ft away and hits the ground in front of the service line 60 ft away. Determine whether the serve is in or out?

X ,\*’

/ T30f }
iy, e
60 /

i

Ayl A pou ST g sl 23 g Undlll g 4y 2l aladiualy ¢ 170 ft/s &y & ju e (5.5 Jba 43S (200

0¥ dgay A2 (g
Repeat example 5.5) with an initial speed of 170 ft/s? By trial and error, find the smallest and largest initial
speeds'for'which'the serve will be in?

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal
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) et Ladis 58N g ) 3, 130 fit/s Alail Ao i ga 6 fE EUEN (e LT 3 U J gao 8 Gba (3lhy (21
(BUEY) il y Aslaall addiiad &l x Adaleal) (o (Galadll ) 33a 1 0LE ) £ 60 ft 2 Ao Al 2ol

A baseball pitcher releases the ball horizontally from a height of 6 ft with an initial speed of 130 ft/s. Find the
height of the ball when it reaches home plate 60 feet away?
(Hint::Beterming-the time of flight from the x-equationthen userthe y-equation to determine the height)

ﬁ —e |30 fLfs
i€
o 6 ft

T o
x=0 x =60
(Auliny ALl o) i 1oL ) ¢ 80 ft/s A de juwpa 21 il S8 (220
Repeat exercise 21 with an initial speed of 80 ft/s ? (Hint: Carefully interpret the negative answer)

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal
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Jgedd alal) il
8 + 9 B_ydilaa dduay ds giia J) 9o COLalSS alay) (1,2,5-10) P489
(4 marks) + (4 marks) dal) aladiuly (17,18,25,26,33,36,38,39) P489
Compute integrals using direct computation and rules

Evaluate the integral?

1) f e’x

dx ,

2)r-f.cos(ax) odx

5) [sin6t dt=

a+0

6) [sec2t tan2t dt=

7)) f(x?+4)? dx =

8) [x(x*+4)? dx=

9) fm dx =

2
10) f m dx =

a+0

N gmadl i g alail) @il udi O Jlipeng 8 Jigew ;4B
$lalsil) dad aa gl A oy laill B

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal
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17) [e372* dx =

18) [ dx=

0
25) f—% cos2t dt =
;1 _
26) f% sin2t dt =
33) [2X dx=
1+x2

36) ffe““x dx =

38) fol x(x—3)? dx=

x2

+1
= dx =

39) [,

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly
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10 (4 marks)

alail) mil
o g2l Jalsil) Ak pliialy 4 sita ) g3 CdalST Aoy (27,30,31,32) P489

Compute various integrals using integration by substitution

Evaluate the integral?

x2

27) [ dx
ex

30) [ — dx

31) [ 1’;4 dx
2x3

32) fm dx

fdalsil) dad aa g (Al el B

Jalshobaki.com g&ﬂ\ 2a)as ) EdEY) Juadl) e.\'.i’.'ad\ 12 dall alual 2023/2024 &) Saadl) L"Lga Slalia) GSJAJ
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I guddl alail) mil
11 (4 marks) #1520 JalSil) Al pa JalSillde i jall) (53,54) P497

Learn the notion of integration by parts
dalsil) dad Aoy #1320 JalSil) gl (gl aladie @Sar OIS 13 L 930 (e 4By jhall sl 83 (54 953 Gl palll B
Name the method by identifying whether substitution or integration by parts can be used to evaluate the integral?
53) A) [xsin(x?) dx < JEa Juu o M Ja) o oS 13) Y) Jadd 45 ) SH @ LA ) e coall (e (6% 3B 1A
A) u=x% someily \ " B) u = sinx yoa il
C) u=x, dv=sin(x?) dx 5513 D) u =sin(x?) , dv=xdx ss' %

B) { x%sin(x) dx

C) [x(Inx) dx

D) fl"Txdx

54) A) [x3e** dx

B) [x3¢* dx
4
C) [x%ex dx

D) [x?e ™ dx

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal
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Il

12 (4 marks)

alail) mil
£ Y0 Jalsil) 45, jha aladinly Ao giia 53 gdaa 9 B3 gana LIS Ao (56-61) P497

Use integration by parts:to compute definiterand indefinite integrals

b Lo 3 ol gan) Jalsl Ayl 51 (AN raila) A8 Lasiiana ((56-61) coballl 3

Use the method of Jaime Escalante to evaluate the integral? | | ] |

56). [ x*sinx dx =

57) [x* cosx dx= | | ]

58) [x*e* dx= | | ||

59) [x*e** dx

60) [x5cos2x

dx =

61) [x3 e™3*

dx = | ||

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal




Page |20

g Al g
13 (4 marks) sin®™(x) cos™(x) dpa )2 COLIS Al (1-6) P507

Integrate functionsofthe form!2sin™(x)-cos™(x)

Evaluate the Integrals? bl Ao aa i) ALy B

1) [ cosx sin*x dx =

2) [ cos3x sin*x dx =

T

3) [§ cos2x sin®2x dx =

T

4) [ cos®3x sin®3x dx =
4

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal




™
5) JZ cos®’x sinx dx=

0 :
6) [z cos®x sinx dx =
2

Page |21

J) ) aladl) il
14 (4 marks) sec™(x) tan™(x) Adpas J) gl Ol

(9,11,12,15,16) P507

Integrate functions of the form sec™(x) tan™(x)

Evaluate the Integrals?

9) [ tanx sec3x dx =

11) [ x tan3(x* +1) sec(x* +1) dx =

Jalshobaki.com Sigdd) alae) S Juadl) adiial) 12 ciuall clualy

fedLalSil) Ao ax cddul) ALl B
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12) [ tan(2x+1) sec3(2x+1) dx =

15) [# tan*x sec*x dx =

16) “[% "tan*x 'sec? x dx =
4

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly
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Jisad REPE
15 (4marks) | x=atany — omsa aaaiul 4ika Jig ol day) | (33-36,38-40) P507

Integrate trigonometric functions using the substitution x = atany
Evaluate the integral? ¢ alsil) dad aa gf Al i) B

2
33) f 9+x2

ALY b dde g Basmia Gl LA a9 g Ja A Laalad) AV gl J15AY) dua g el sl W) Jag ¥ Jliged) 138 Jia 1dBa00
Lid (40+39+36+34) (A J)swall 13¢d dad gial) g dageal)

X

dx =

- . % 1 1 - t
LY oad e QS 4N [secdx dx = ;secx tanx + ;In|secx + tanx| + ¢ Jalsk il aly o) g

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal
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34) [x3V8+x2 dx=

(202l Jalsilly Jay 1ald))

35) [V16+x? dx=

1 1 ‘e »
([sec3x dx= 5 secx tanx + Elnlsecx + tanx| + ¢ i 13G)

Jalshobaki.com (Sisdll ralas) Gl Juadl) axitial) 12 dhall claly;  2023/2024 Sl Juall) Ailgs Gladial i gad




1
4+x2

dx =

36) J

38) fozxz x2+9 dx=

Page | 25

Bl LY o Jaaadl Say ol 2 gine JalS A gSg Aweadadl AW g daalla W) Jag ¥ 1 pead) 138 Jia sABBaNa

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly
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x3

39) fm dx =

x+1

40) [EL

dx =

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly

(a2l Jalsilly Jay 1ald )
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Part (2) 5 FRQ 7-10 Marks 40

Jigad) R
16 (7-10 marks) x o8 Lage y duasliay 3giaa Jalsis dahaia dalua ) Example 1.6 P413
(19,20,22,24) P414

Compute the area of a region using definite integration with y as a variable x

¢ x:Z—yZ K] x:yz wg\M\wSJM\M\Lm#(LGJM\
Find the area bounded by the graphs of x =y and x =2 —y* ?

4US AT Cuay JalSil) patia jid) BUarall cilyiadall ¢ B ) geanal) Allalal) dabsa 339 aniyl ¢(19,20,22,24) cpbaill A

A lucall dpulud Lpdia A aladindy 20 9 19 Gualll Ao el Ga @8a3 aal 5 JalSIS dalual)

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 and 20 with a basic geometric area formula?

19) y=x , y=2—-x , y=0

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal
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200 y=x, y=2, y=6-—x ,y=0

~ >
[ P ot

\\G\ A
O\ A

o
.'"/ \'\

| "_,// . y=2

y .

e \
|.le — :!h,-' . \ﬁ —y

/'/ b \

— T =

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

24) x=y%*, x=4

Jalshobaki.com Sisdd) 1alae| i) Juadl) adiial) 12 Cial) claaly;  2023/2024 Gl Juadl) 4lgs glatia) 3 gal
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I gaad) pladl) il
17 (7-10 marks) latal) 48y )k pladiuly avae aaa g (17,19,25) (Washers parts) P430
(27,28) (Washers parts) P431

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

fall JSAIG s g 89 ) pead) ST 13gd g lilally Jas A £ 908 daay gi (washers parts) dBaada g
.(17B, 19B, 25 C+D+E+F) , (27 A+D+E+F , 28 B+C+D) G sllaall

¢ y=3 ‘jpx:()sy:() cy=2-—x :ﬁﬁé\,é&d\&iﬁd\dbgd&ad}ﬁgﬁ!é@d\*&‘(17B

compute the volume of the solid formed by revolving the region boundedby y=2—-x ,y=0,x=0 ,about y=3 ?

¢ x=4 Jds x=0 ¢« y=2 ¢ y=+/x = digaall dhiall ), 93 s (385 G aluaall aaa quual (19B

compute the volume of thesolid:formed by. revolving the region bounded by y =X 1 ¥.=21¢ x=0,about x =4 ?

) &}

Jalshobaki.com Sasdll ;alae] ) Juadl) asiial) 12 Chual) clpdals,  2023/2024 bl Juadl) dilgd ¢jlatial g gal




A aunal) aaa el |y pgaally x usaally Yy =4 — 2x

¢ x=-2 (F fx=2 (E

Page |30

fy=—-4 (D

Ao gy B gasal) dkatall < R s (25C+D+E+F

fy=4 (C WeaRYLGa0sS

Let R be the region bounded by y =4 —2x ', x —axis and ~y — axis . Compute the volume of the solid

formed by revolving R about: C) y =4 ?

D)y=-47?

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly

E) x=27 F) x=-27
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.y=x2, y=0 , x=1 &uiﬁﬁdgMiMigAR s (27A+D+E+F

¢ y=-1(F ¢ x=-1 (E ¢ y=1 (D ¢yl (A 1> R Oluse (e
Let R be the region bounded by y = x% , y.5.0 », « =1 Compute the,volume of the solid formed by revolving R about:
A) y—axis ? D)y=17? E) x=-17 F)y=-17?
2
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Let R be the region bounded by y =x , y=—x ", x = 1. Compute the volume of the solid formed by
revolving R about: B) the y-axis ? C)y=127? D)y=-1 7
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Solve mathematical problems involving applications on arc length or surface area

Adlalae Alaabas JSG 385 ) gany JaadbolS 13T e 40 Lagdss 3l ((Cpd gas G Joal alad Al (28w
A rope is to be hung between two poﬁ&o meters apart. It the rope assumes the shape of the catenary (
fdaal) Jsb wald

y=10(e%+e5—5) , —20<x<20

L\(u;z ]/

Compute the length of the rope?

-20 0 20
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A rope is to be hung between two poles 60 meters apart. If the rope assumes the shape of the catenary
0l Job uald y=15(e%+e%) , —30<x<30

Compute the length of the rope?

‘.20 -
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this case, suppose that the cable takes the shape of y =5 (eﬁ +e 1_0) ,for —10 < x < 10, as seen in Figure. Compute

the “sag” in the cable - that is, the difference between the y-values in the middle (x = 0) and at the poles (x = 10). Given this,
is the arc length calculation surprising?

Based on Example 4.4, which talks about a cable is to be hung between two poles of equal height that are 20 m apart. In
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| FIGURE 5.37 I
vy = S(e™/10 . o—x/10y |
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Use integration by parts to compute definite and indefinite integrals

Evaluate the integrals?
9) [e*sin(4x) dx =
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10) [e**cosx dx =

11) [cosxcos2x dx=

14) [ (Inx)? dx=

Jalshobaki.com Sisdll 1alae) Sl Juadl) asiial) 12 Chual) ciludly

2023/2024 &l Juall) 4 Gada) g gad




Page | 36

Jigedl alasl) il
20 (7-10 marks) | x = a sin(y) — Rl aladialy 4ilia J) g0 Sl sy (21-24) P507

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

Evaluate the integrals? fedlalSil) dad sy AUl ALY B

dx =

m)fxwgﬁ

22) f xZ\/ 16—x2
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x2

23) | Nrre dx =

3
X
dx =
—x2
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