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2023/2024
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Part (1) 15 MCQ 4 Marks 60

Part (2) 5 FRQ 5-10 Marks 40
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Part (1) 15 MCQ 4 Marks 60
J)ipedd alacl) i
1 SUana Al)al da al) a2 Y alay (3-6) P258

Find the critical points of a given function

(4.\.\.05.\3\ aa LeBSall éh.ﬂ\ d.m) ual.\.ﬁ\ Juail) & Slid ma PXESOW) I.iJJ.i daal) slael) U8 aa gl (Al Al uﬁ

"LA.@.\.AG\MYJ\WGMMJ\WUAE;MJMCJM\AM\&4.:4;.:3

Find all critical numbers by hand. Use your knowledge of the type of graph (e.g., parabola or cubic) to
determine whether the critical number represents a local maximum, local minimum or neither?

3) 4) f(x)=x*+5x—1

B) f(x)=—-x*+4x+2

4) A f(x)=x>-3x+1

B) f(x) =—x3+6x%+2

5) A f(x) = x3 — 3x% + 6x

B) f(x)=—-x3+3x*-3x

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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6) A) f(x)=x*-2x*+1

B) f(x)=x*—3x3+2

Il

alal) il
$ane A1 ARllaall (5 gual) Akl Sl (25-34) P258

Find the absolute extrema of a given function

gl JLia 3y JS 8 Badae AN Althal) (5 guailll Al ) A0 ALy A

Find the absolute extrema of the given function on each indicated interval?

25) f(x)=x3-3x+1

Jalshobaki.com

GG Ay 021 B H372]
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26) f(x)=x*—8x2+2 (s A) [-3,1] ) B) [-1,3]

27) fuo=x§ O Al A A) [-4,-2] , B) [-1,3]

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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28) f(x) = sinx + cosx (AN b A) [0,2m] ) B) [=,m]

29) f(x)=e ™ oIS A) [0,2] ,  B) [-3,2]

30) f(x) =x%e™™ and A A)'[+2,0] ; B) -10,4]

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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31) f(x) =

32) f(x) =tan"1(x?)

Jalshobaki.com

2

3

O ) b

Sl ralas)

Page |5

A) [-2,2] , B) [2,8]

o Al 3 A) [0,1] , B) [-3,4]

S Sl adital) 12 Chall cilualy) 2023/2024 G Juadll Lilgs Glada) zisa
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33) fx) = Gl A) [0,2] : B) [-3,3]

x2+1

3x
xZ2 +16

34) f(x) = il AR A) [0,2] : B) [0,6]
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Il aladl) il
3 5 el A)all g AucBlinal) Al e ggda e il (1-10) P267

Identify increasing and decreasing functions

il gleal o3 asdiinf  Auablita Lgsd ¢y 6<5 A1) ol 5l g By e AJall Lgd 685 ) o 380 (Lg) 3 ¢(1-10) Oaslaill (B
Find (by hand) the intervals where the function is increasing and decreasing. $diaall g guall) Al asan yaal uﬁ
Use this information to determine all local extrema?

1) y=x3—-3x+2

2) y=x3+2x2+1

3) y=x*-8x2+1

4) y=x3-3x2-9x+1

5) y = (x+1)3

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal




1
6) y=(x—1)3

7) y = sinx + cosx

8)1y.=sin’x

9) y=e“ !

10) y=In(x?-1)

Jalshobaki.com  Sisddl ralae)
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JIgead alal) il
4 Ao AiEal) o) aladialy Adma A Adaal) (5 guall) adl) Sl (11-20) P267

Find the local extrema of a given function using the First Derivative test

Sl b gl Al 5 jha o alie Ll o Baal g S8 Calieatl| A6 ARl JLis) andind g da adl ae ¥ aax (Las) aa ol
Find (by hand) all critical numbers and use the First Derivative Test to classify each as the location of a local
maximum, local minimum or neither?

11) y=x*+4x3-2

12) y=x>-5x*+1

Qéd#@bLo\NuAmmw

13) y=xe ?* T

(0.5,0.184)

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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14) y=x%e™*

15) y =tan"1(x?)

16) y =sin™! (1 - xlz)

x
1+x3

17) y=

76 5 4 3 2 10

-0.5

-1

1.2 3 4 5 67

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal




Page |11

18) y=—" w
1+x 075
0.5
0.25
5 4 2 1 0 1 2 3 4 5
-0.2
5
-0.75
-1

19) y =+/x3 + 3x2 v
2
1
3 2 -1 0 1
4 1
20) y=x3+4x3 -
4.

Jalshobaki.com  Sisddl tdlae] U Juadl) asiiall 12 ciall cilualy; 2023/2024 A6 Juadll g Cladia) £ gad
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JIgmadl alal) il
5 W) 9 illan Y Adali 2 ggda o i gacil) (1-8) P276

Learn the notion of an Inflection Point and find one

(JauY! T jaha Lgd )9S AN <l il g o) ) T ek Slare AN L) Sl L 68y ) i 58N a3a (148) cmbaill B
Determine the intervals where the graph of the given function is concave up and concave flillaniy) Jalii ada g
down, and identify inflection points?

1) f(x)=x3-3x>+4x-1

2) fx)=x*—6x*+2x+3

3 _ 1
) f(x)—x+;

4) fx)=x+3(1—-x)"3

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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5) f(x) = sinx — cosx

6) f(x)=tan 1(x?)

4 1
7) f(x) =x3 +4x3

8) f(x)=xe™**

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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Il gl alil) il
6 Lkl g A6V ouiiidial) aladiiady e AN Jiad g dob ) ekl ¢ 58 aaas

(45,46) P276

Determine the concavity of a function using the first and second derivatives

of inflection points?

Sillandy) Jalhi a8) ga g ¢ jail) |l i gl dalaal) (5 gual) sl aB) ga g Auablital) g Bty iall-cail yidd), )48
Estimate the intervals of increase and decrease, the locations of local extrema, intervals of concavity and locations

45) 3

46)

[

10+

Jsuad

abail) il

Liidal Al Jadl) o faladie ) A ade sy

(1-28) P286
(49-52) P287

Sketch the graph of a given function using its properties and its first and second derivative

6.2 JUall A LS bl Jfiail) Al JSiy I8 Al ANl Wiy s (1-22) Ga crsball) B
In exercises 1-22, graph the function and completely discuss the graph as in example 6.2
ablia Jia i jral) 35 o Ul (e o e Gl W) rling W adata (e JLEALS (o glianall ana 1) 2l

1) f(x)=2x3—-3x%+3x

Jalshobaki.com

Sl ralas)
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) f(x) = x4~ 322 + 2x
2

3) f(x)=x5—2x3+1

) o) =x+4x0 -1

#H$&!
Jalshobaki.com Sl

Page |15

ST
[ ———— — - 15— I 1
Ly ] / i
I % mt f 1
: \\ Yo / :
1 % 3 !
: \ :__|||%||||||3|=
: "||||II"'”‘III‘ i :
[TT11 '_'- -1 m
N |
| . I
[ . -
I ——————————
P g
-

---------- ]
P N
I e
T
! i .
:I,u"LIIIFEI I :
: I A -2 :
I . |
I ~s03 1
! / E -
I e
G
o
s s } 3 P31
E L ‘x?.vhiﬂﬂlllll :

FI!III 1
P /- i
[ \ /. I
: | s :
! R /o !

f —2 |
: R / -2 :
L\ -----
I ————————
L

&) g lalel i sal

uﬂ&MﬂQ%“J

bl ol ; 2023/2024

) Gl aiiall 12 cheall cibpaly
i) Juadll o

o«




Page |16

2

1

A T 1T T 1 T 1T T 1
i 2 3 4 =5

1/

10—_|:
8
1
T
H
/_
=
-4
-]
.
.

I LT I I
eI

100—

=1

¥

wed

]
I

11T =T

[TTTTTT T F

-0 -8
-

1
[
I
[
I
[
I
[
I
[
I
LT
I
[
I
[
I
[
I
[
I
]

4
x
x2-1
X
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5 f(x)=x+
6) f(x)
7) f(x)
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8) fx)="

2x

9) fx) = 2=

r T L L]
I'l/__

Ty

3x2
x2+1

10) f(x) =
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11) f(x) = x + sinx

12) f(x) = sinx — cosx

(¥

_mv_a!&:é 2 va 0

-3

13) fx)=xlnx peeeeeeeee—————————————
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14) f(x) = x Inx?

o
o

&
h

s AR ARERANEY
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—z 2 _
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]

|
o
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i
15) f(x) =+/x%2+1 : :
l I
1 I
1 I
1 I
1 I
1 I
1 I
I ) I
1 I
I ™~ I
L L S L A A
- |
16) f(x) =V2x—1 L ——— ;
1 3 P
] I
: ;] rd I
1] :
1] !
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1 ] I
I a -_- I
17 : !
. i
I TTo e 1 M R LA |
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17) f(x) = 3';/x3 —3x% + 2x

18) f(x) = Va3 — 3x2 + 2x
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19) f(x)
20) f(x) =3
21) f(x)=e
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22) f(x) = exiz

Gy Sl oy (a1 a3 130 By gl i paall s 33 (23-28) G Gkl
In exercises 23-28, determine all significant features (approximately if necessary) and sketch a graph

1 I . 1

23 X)=—4—""F— .
) f( ) x3-3x2-9x+1 : 5.0 :
: ] I
= |
| 25— 1
: N I
A -
=|||||||r||_|u-_w --T||-|'—|—1\|I|I
i -8 -5 -4 -3 }2 -1 3( 1 2 3 a s =&l
. |

I ]
i -2.5 :
| ] !
] |
| 5.0 1
1 ] I
e o o o o o o e e e e e J
1 . — -
24 X)=—F/—"7F—" I * I
) f(x) x3+3x2+4x+1 I 231 |
: |
2.4 I
I y I

4
: | :

0. —\
: =] T T I N T T T 1] :
-4 -y R 2 4

1 \D.B— 1
! n. :
: it :
I 4 I
1 -4 |
L —— 4
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_____________________ 1
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25) f(x) = (x° —3x“+ 2x) ! /1
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1 2 1 o 1 2 a 1 I
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27) f(X) =355 ! ] i
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5x
x3—x+1

28) f(x) =

[TTT T T TIr (TP TT I T T T T TTT1T1]
-2 -2 -1 1 1 2 3

3 Usmall g il daghd Al Lgbdady aa g0 A3 33 g1 ((49-52) /Gl B
In exercises 49-52, find a function whose graph has the given asymptotes?

49) x=1 , x=2 and y=3

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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52) x=1, y=2and x=3

sl plad) i
8 s 9aill ol o Duale g Lala) il Ja (Example’9.7) P312
(33-36) P314

Solve mathematical and real-life problems on related rates

A tag A1 — 0.05 iliSay ¢ (s i 2 (BilaalyBlaly agi 14 alia 4,103 JLA G Alial) A3l gl 31l (auali (9.7 JUa
B A Ll aagld | gL Gl £ O Cua L 232 sin 2t Apdidial) Al zlalal) a8 el Ll G g 232 dlaa)
¢ Q(t) =10e7 5 + 2te 2t + 3 sin 2t — 7cos 2t ABlally a5 )al) o2 B Linl) Cils 1Y) ¢ ol die
The electrical circuit shown in Figure 3.103 includes a 14-ohm resistor, a 2-henry inductor, a 0.05-farad
capacitor and a battery supplying 232 volts of AC current modelled by the oscillating function 232 sin 2t ,
where t is measured in seconds. Find the current in the circuit at any time ¢ if the charge in this circuit is
given by Q(t) = 10e7 5 + 2te %t + 3 sin 2t — 7cos 2t ?

v G i caglsS Q(F) = e 2 (cos3t — 2Sin3t) b Al sl 5N b Q(F) Aadll G sk e (330
Suppose that the charge in an electrical circuit is Q(t) = e"?!(cos3t — 2sin3t) coulombs. Find the ¢ ¢ w0} ‘gi
current?

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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¢l e S 2 aslsS Q() = ef(3cos2t + SIn2t) o At <) 51 A Q(8) Aaddl & G e (340
Suppose that the charge in an electrical circuit is Q(t) = e'(3cos2t + sin2t) coulombs, Find the current? St

Gl gl Q) = e 3cos 2t + 4 sin 3t Al g 5 1al B aasa Gl B Al G pad e (350
o Al A 4:\1..\ i 4sin3t 9l da e 3tcos 2 (s Jalal C}-’M ¢ o oo oIy A o3¢l
¢ L) AlNal 5 yalad) g A Al ad da gl Adadl) Al o E) Jad dasd

Suppose that the charge at a particular location in ‘an electrical circuit is Q(t) = e 3!cos 2t + 4 sin 3t
coulombs. What happens to this function as t — oo ? Explain why the term e 3!cos 2t is called a transient
term and 4 sin 3t is known as the steady-state or asymptotic value of the charge function. Find the transient
and steady-state values of the current function?

tOA e ) Adla cadas 13) 3 paladl g ALY ANAY) 4 3390 35 el B LaS (360
Find the steady-state and transient values of the current function if the charge function is given by:

Q(t) = e ?*(cost—2sint) + te 3t + 2 cos4t

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal
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JIgead aladl) @3l
9 Blara Ad)a! ABLEY (uSe ala) (5-28) P329

Find the antiderivative of a given function

Find the general'antiderivative? ALl Adlal) an AN il B
5 [f(3x*—3x) dx

6) [(x3-2) dx
7y [ (3Vr =) dx

8) f(Zx‘2+\/i;) dx

1
x3-3

dx

9 J

2z
x3

x+2x4

10) [ dx

3
x4

11) [(2sinx + cosx) dx

12) . [(3cosx — sinx) dx

13) [2secxtanx dx

4
1—x2

dx

14) |

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal




15)

16)

17)

18)

19)

20)

21)

22)

23)

Jalshobaki.com

[5sec?x dx

Ccosx
f4sin2x
[(3e*—2) dx
[(4x — 2€*) dx

f (3cosx—1) dx

X

[(2x™! + sinx) dx

4x
fx2+4- dx
3
f4x2+4 dx
J*COS.X' dx

sinx

Sl ralas)
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24) [(2cosx —Ve?x) dx

ex
e*+3

dx

25) [

et+3

dx

26)" 'f

eX

27) fx% (x% — 4) dx

28) fxg (x_g — 3) dx
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J\pedl el gl
10 ARLEA) (uSe Alhuay 3 ganall b JalST) p ggia o il (45-48) P330

Understand the notion of indefinite integral as finding an antiderivative

P0ls(0) =3 Ay adsdly p(t) =3 — 121 & L4aidl) de pudl Ao cuils 1Y) g(F) Ail<all A 238 45

Determine the position function if the velocity function is v(t) = 3 — 12t and the initial position is s(0) =3 ?

¢ 5(0)=0 AN adsaly v(t) =3t —2 (A dgaial de yudl Al il g(t) Axall dlal 3,46

Determine the position function if the velocity function is v(t) = 3e~* — 2 and the initial position is s(0) = 0 ?

v(0) = 0 A 4l dgaiall de pully a(t) = 3sint + 1 & gl Ay cils 13) g(f) Ailsal) Aal) 3 47
Determine the position function if the acceleration function is a(t) = 3sint + 1, ¢ s(0) =4 s S éydb
the initial velocity is v(0) = 0 and the initial position is s(0) = 4 ?

v(0) =4 A LAY dgaiall de pully a(t) = 2 + 1 (A gl Ay cils 13) s(f) Ailsal) Aal) 23a 48

Determine the position function if the acceleration function is a(t) = t?+1, ¢ S(O) =0 % g-‘a\ﬁ,a‘i\ é}du
the initial velocity is v(0) = 4 and the initial position is s(0) =.0; ?
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JIgmadl alal) il
1 das) aalaal) ¥ Ladaw £ ganall Jay aladin (5-18) P337

Use the sigma notation to compute basic summation

Write out all terms and compute the sums? 8 sanall quual g 2 ganl) JS Giishi(5-8) cuotall) b
5 ¥%,3i%=

6) Y32+ =

7)1 2ile(4i+2) =

8) Yle(i2+2)=

Use summation rules to compute the sum? 8 sanall Glual £ ganall 200 g8 axiin) (9218 ¢ lalll B

9) Y@Bi-1)

10) ¥#,3i-4)

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal




11) TP -i%

12) ¥3%(8-10)

13) 2% (n? -3n+2)

14) X% +2n-4)

15) Y3%[(I-3)2 + (i—3)]

16) Y22, (i—3)(i +3)
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17) Yi-s(k* —3)

18) Yi-o(k* +5)

Jgmadl alal) gl
12 Cdblioeal) aladiuly 33aaa 343 8 Al dadall il dabual) il (35-38) P345

Estimate the area under a curve on a given interval using rectangles

§ el Aulgal) Aali g (o paudd) Algdl) Adai B aladialy Aadal) ciad dalocal) il SUaead) AN ad aniin)

|Use the given function values to estimate the area under the curve using left-endpoint and right-endpoint evaluation?)

35) | « 00|01 02|03 |04 |05 06|07 |08
flx) |20 | 24 | 26 | 27 | 26 | 24 | 2.0 | 14 | D6

Jalshobaki.com Sl tdlae) G Juadl) adiial) 12 diaal) il ) 2023/2024 ASGN Juadl) Algs Cladial 73 gal




36)

37)

38)
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x 00|02 |04 06|08 10|12 |14]16

flx) |20 122 |16 |14 |16 | 20| 22|24 |20

x 1.0 (11 |12 (13|14 |15 | 16|17 | 18

fla) |18 [ 14 |11 [ 07 |12 |14 | 18 | 24 | 2.6

x 10|12 |14 (16 |18 |20 (22| 24| 26

flz) OO |04 |06 |08 |12 |14 |12 14|10
Sl ralas)
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sl plad) il
13 330aal) JalSill paibad le il (23,24) + (35-38) P356

Learn the properties of definite integrals

Compute f:f(x) dx ? ¢ f:f(x) dx <) 24523 ol b

23) fo={ %+ 5]
24) f() ={ 32x , iig

€ hla JalSi 3 ) gua B s LU 4,2 A0 ardil) ¢36 9 35 Cphupailt B
Use Theorem 4.2 to write the expression as a single integral?
2 3
35) A) [, f(x) dx+ [, f(x) dx
3 3
B) [, f(x) dx— [, f(x) dx

36) A) fozf(x) dx+f21f(x) dx

B) [*f() dx+ [ f(x) dx
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s, [Pg) dx=-2 5 [[f(x) dx=3 {ilah 38537 e b
Assume that f13 f(x) dx=3 and ffg(x) dx = -2 ,find:

3
37) 4) ] [0 +g(®)] dx
1
3
B) f 2f(x) — g(x)] dx
1
3
38) 4) f F) - g@)] dx
1

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

g =
14 Jalsil) (b Lo gial) dagdl) 4 (3 (25-28) + (33,34) P356

Apply the Integral Mean Value Theorem
lanal) 3 dl) & Al)all ddau gial) Aagll) ol (25-28) s kel A

Compute the average value of the function on the given interval?

25) f(x)=2x+1 ,  [0,4]

26) f(x)=x*+2x , [0,1]
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27) f(x)=x*-1 [1,3]

28) f(x)=2x-2x* , [0,1]

Jalsil) (B ddau giall dalll 4 i Al 385 AN ¢ dad 3y

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

33) [, 32% dx(=8)

34) f_ll(x2 —2x) dx (= g)
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Jsuad

Al gl

15 Ao gita J) g3 Ao Lgluadati g Jalsill g Jualdill | 3 g% Apndal) Ay a1 to i) (1-18) P366

54 gaaa COLalSE Al

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

A8y JalSi JS Gluad dpula) 4 B3 G JgY) 5 2l aadicd (1-18) (e cotall) B

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

1) [J(2x-3) dx
2) fog(xZ—Z) dx
3) [1,(x%+2x) dx

4) foz(x3 +3x—-1) dx

5) [} (wx+3) dx

6) flz (4x — %) dx

Jalshobaki.com  Sisddl ralae)

S Sl adital) 12 Chall cilualy) 2023/2024 G Juadll Lilgs Glada) zisa




7) [,(6e73* +4) dx

8) foz (er;;ezx) dx

9) [r(2sinx —cosx) dx
2

10) [Z3cscxcotx dx
4

11) [fsect tant dt

12) [fsec’t dt

Jalshobaki.com  Sisddl ralae)
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13) |2

19) [} —5 dx

15) [ =2 de

16).nfy t(t—2) dt

17) fot (ef) dx

18) fot(sinzx+coszx) dx
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Part (2) 5 FRQ 5-10 Marks 40
JIgead alal) il
16 (tial) adl) sy (s paalll 2l o diba g dpdaly ) Jieaa Ja (1-7) P296
(8,9). P297

Solve mathematical and real-life optimization problems

ddalaall dabuall Aldaices Allaial ol ) cailad) JS 3 ¢ gill e aniowal) ancdll ) gaw cuil g A (pe gl £l i 1
fdalual) odgd JEUL Fluadl syl g lusall 5 jhual) Lol 22451 . 1800 f2 s slus
A three-sided fence is to be built next to a straight section of river, which forms the fourth side of a rectangular

region. The enclosed area is to equal 1800 ft? .Find the minimum perimeter and the dimensions of the
corresponding enclosure?

96 ft As Adlkica dlhaial g ) quilal) J<y 21 gl (o putianal) andl) ) g il g2 A (o gl sl a2
fdaload) o3¢t U ) Masl 5 zlsally Adalaall Aalvall painll el an gf 7 laaddl (1
A three-sided fence is to be built next to a straight section of river, which forms the fourth side of a rectangular

region. There is 96 feet of fencing available. Find the maximum enclosed area and the dimensions of the
corresponding enclosure?

v b

-y — -
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Eloadl (0 120 fit dla G 13 G glate Gaiidaia Cplidiion Juba) bbadia (8o 0 plia (e (980 Jibad) sl .3

Sz bmadly Anlaal) dalucal) ) Jabaod) Ldsanan (A1) Sla¥) A Lad ¢ gia

A two-pen corral is to be built. The outline of the corral forms two identical adjoining rectangles. If there is 120
ft of fencing available, what dimensions of the corral will maximize the enclosed area?

_ =t : =
$ f";\\\w- =

‘t ¥+
| ==
y g

Omilal) (B 6 fit Gl cilaidy il ga ADG A o)) pas A Albiiens aludY) dmia jaliay gl Ala 0S5 O e 4
A Al A L 800 (fE)? Laad Alla duda i dalua (1585 o) i L Adal Jlaad) (3 10 fE Qb Aadd g cplilinal)
fasiiuall Jlaall b jiual ¢3S

A showroom for a department store is to be rectangular with walls on three sides, 6-ft door openings on the two

facing sides and.a 10-ft:door:opening on'the remaining wall. The showroom:is to have 800(ft)% of floor space.
What dimensions will minimize the length of wall used?

T |

xr Bm Bm

10

L s
— "
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flail gipe P A Ao ddana abind) daliial) (o3 Jubaiendd) & 0 L5
Show that the rectangle of maximum area for a given perimeter P is always a square?

flala mije 4 ALl dad dialuay jiuay) ) 53 Jakaisal) &) (1 .6
Show that the rectangle of minimum perimeter for a given area A is always a square?

udds. (6 X 10) inch 4ialus 38l 3 9l e g o 3L LAY e 7 giba (§9tia sl a7

_ @sial) aaal calial) Aol 383 Al x dad a9l il gl g daglS IS o (x) in
o = [ A box with no top is to be built by‘taking a (6~ x“10) inch sheet of
6

cardboard, cutting (x) in squares out of each corner and folding up
X  the sides. Find the value of x that maximizes the volume of the box?

- . L\
3 -
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JS dalus clay o ey 16 in - o - 12 in Adalua g shall G50 G g o 3L oY) (e 7 gl (Goaia sly 2y .8

f@saiuall pand alinl) dadl) g8a3 x dad aa il sad) Gl dagl) S (e x in? e

A box with no top is to be built by taking a 12 inch - by - 16 inch sheet of cardboard, cutting x-in. squares out of each
corner and folding up the sides. Find the value of x that maximize the volume of the box?

,
= |
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paay Gy g ey 6im- b= 6in Walua g giall (G 5l (e dakd 3L teY) e g sike (G9dia sl a1 (1) L9
9 oY) (a7 siha) Ll B gaiia JSl lea x in? Asbuay dag ) clag jal) (ual a3 25 il gl (g da9l5 IS m x — in

Clial) alaal caliall dal) 38a3 x dad 3 (A
$6In-f- 4in alua s siall Gl e dakady feny Alal) £ (b)

(a) A box with no top is built by taking a 6 in — by - 6 in piece of cardboard, cutting x-in. squares out of each corner and
folding up the sides. The four x-in. squares are then taped together to form a second box (with no top or bottom). Find the
value of x that maximizes the sum of the volumes of the boxes. (b) Repeat the problem starting witha 4 in-by-6in

.piece of cardboard? .

X X

6

o 6

Jalshobaki.com

_-"__._-\,___
& B x
K-\J_ "__-'. %
R

X

—
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Jsuad

17

RETPEE
gyl Al L Al s Al (M (1-13) P303

Solve mathematical and real-life problems on related rates

~—

14 w o v w T . % w
LT ey 5503 (b B ity ARBN Jpa s 120 ey B AU (pa il Gy 1

€200 ft,100 ft N kil Ciai Jgay die Qi jhb Ciuai 4 35 Jla 33s (A

+43a %0

1ft3=7.50=x

1 !
1"(inch) = 1z (ft)

¢ k!l Chal ) 3 Jhral) (Bl cuw 44 (B
Oil spills out of a tanker at the rate of 120 gallons per minute. The oil spreads in a
circle with a thickness of % . Given that 1 ft3 = 7.5 gallons, determine the rate at

which the radius of the spill is increasing when the radius reaches 100 ft , 200 ft ?
Explain why the rate decreases as the radius increases?

Jalshobaki.com

Sisad) ) G Juadl) adiial) 12 cikall cilualy; 2023/2024 G Juall) Al ladal gl gald




Page | 47

144 ” - -~ ” % - %
) b Ciial &) 3 Jlra dda % sy 5500 B badll) jihy ARENG Jra e 90 Sy Jadll) ABU (oo Jalll) cupuutyy 2
£.100 ft A ohil dual Jypay 2

12

Qil spills out of a tanker at the rate of 90 gallons per minute. The oil spreads in a circle with a thickness of % .

Determine the rate at which the radius of the spill:is increasing when the radius reaches 100 feet?

" .
.i lacy pdily ABBN) (A Jua n g Jray Dl Goedy 3

¢ gdad adad « 1 = 100 ft bl Ciual (g sbas Laitis 20] 6t /Min Jias 4l i qudl) jhb Ciudi Bzl oA
¢ !l Chual ) 35 Jlra iy Cish Jadll) dlaw dieLias 1Y) (B

Oil spills out of a tanker at the rate of g gallons per minute. The oil spreads in a circle with a thickness of i (A) Given

that the radius of the spill is increasing at a rate of 0.6 ft/min when the radius equals 100 feet, determine the value of g?

(B) If the thickness of the oil is doubled, how does the rate of increase of the radius change?
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Ao Le Alaly Al ABhial) G a8 e 4
$dilaal) ddhatall 4l 35 Jlea A ladl g mm/hrJ&x 33355 3 mm Llaal) dalaial) b Cial oS 130 (A

6 mm ) bl dial Jpay i Lilaad) ABhidl 4 5 J3a 3240 (B
Assume that the'infected area of an injury is circular. (A) If the radius of the infected area is 3 mm and growing

at a rate of 1 mm/hr, at what rate is the infected area increasing? (B) Find the rate of increase of the infected area
when the radius reaches 6 mm?

A Jine S5 adl aa B Claal a3 13 g 98l LISE o Lgaa Jiblas A8yl AT e 5k Gl e b e 5
Sl Jhnay gty phall) cial &) (b el dabia g quulily (p')
Suppose that a raindrop evaporates in such a way that it maintains a spherical shape. if the radius changes in
time, and If the rate of evaporation (v') is proportional to the surface area, show that the radius changes at a
constant rate?
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¢ 200 ft ) bl il Jay Ladie | 5 ft/ min i JEh skl cial § il b pdih Ge Gis O pad e 6
Suppose a forest fire spreads in a circle with radius changing at a rate of $43 jiaal) d8hial) dAalue &) 5 Jira 5o Lad
5 feet per minute. When the radius reaches 200 feet, at what rate’is the
area of the burning region increasing?

Saaloe ay alull ¢ Ad) £ ol e 2510 RGN QIS Ao 10 £ b dlu 857
_J\J@ﬂhﬂaw\éﬁj 3ft/sec iy
Sl e 6 ft ey s Abadl i gad) 0 oS basis aladl (e g sladl £ 5ad) Ay ey 3 Jheall a2 gi (A

Sl (s 6 ft alad) Jhud sy Lesic (88Y) Jadd) g alad) ¢ 4930 S Jhea 2240 (B

A 10-foot ladder leans against the side of a building. If the bottom of the ladder is pulled away from the wall at
the rate of 3 ft/s and the ladder remains in contact with the wall.

(A) find the rate at which the top of the ladder is dropping when the bottom is 6 feet from the wall? (B) Find the

rate at which the angle between the ladder and the horizontal is changing when the bottom of the ladder is 6 feet
from the wall.
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Akl B g gl 3G G G f o JSEIL i ga g LS Lad 60 Legiin Adlucall g Lash 40 9 Ladd 20 Lege i) (liia .8
0 A9 3 e Lk i (el G Adina

Alosal) Cinaiia b (e (468 Ladie @ LS Jine Wb « 4 ft/sec e ) L) (el oo e gadd a3 13 (A
fhaually Gadaal) G
Two buildings of height 20 feet and 40 feet, respectively, are 60 feet apart. Suppose
400" that the intensity of light at a point between the buildings is proportional to the angle
llﬁ]"I \Fj 0 in the figure. (A) If a person is moving from right to left at 4 ft/sec, at what rate
is 0 changing when the person is exactly halfway between the two buildings?

&l

B) Find the location at which the angle 6 is maximum? $0Say La ST @ 439l 31 uld (9% o3 adgall 3360 (B
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ol Sy s() Jaal) (B 10, 3. b (mi) gWils bl oo (L81) x = 40 mi w0 Ao ikl 9
ch=4 <bgelil e gaidithll cdla 1Y) (@) . §'(£) = —240 mph Jaa piiy JUaall g 3 il oy
(Al ) A8 e Apati L cclia) ) Tl L 6 i gl Ldaadl S (D) SML |x/(£)] Al b L
A plane is located x = 40 miles (horizontally) away from an airport at an altitude of /2 miles. Radar at €5 yilall
the airport detects that the distance s(t) between:the plane and airport is changing at the rate of
s'(t) = =240 mph. (a) If the plane flies toward the airport at the constant altitude # = 4,
what is the speed |x'(t)| of the airplane? (b) Repeat with a height of 6 miles. Based on your answers,
how important is it to know the actual height of the airplane?

x =40 mi
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- - . » 1 . - Ty e, . - “ - - . & * -
Bl a9 2l Jladd 5 mi a0 Akl e igiadl slad 50 mph 48 s Blaw i 108 8.3 Jha &aly 10

Jmal) A i) 5 jlen B 1Y) sy AN 3N [ ALl 2 dal) 5 5 im" 2305 40 mph A L yd
) 100 e A ) Lad ¢y jlaad) Cp ABlosal) 4y s o 3Y)
A car is traveling at S0 mph due south at a point 3 mile north of an intersection. A police car is traveling at 40 mph due west

at a point i mile east of the same intersection. At that instant, the radar in the police car measures the rate at which the

distance between the two cars is changing. What does the radar gun register?

¥ E.,lﬁﬂ

40

€48 JiS) 1150 (B Jaag 138 Jgd (583 Y (o) A5 Ada ) 5 e ciils Ja B (a)
(a) if the police car is not moving. Does this make the radar gun’s measurement more accurate?

S0l Akl B aki dda pid) Bl IS 13) Aaanall A ) daay 10 G o (b)
(b) Show that the radar gun gives the correct speed if the police car is located at the origin?

de & At x:%mi m@c&hﬂ\b\.}ua}umw\k,m44*)\4\43\2,3059_11
. . . : _1 .
Show that the radar gun gives the correct speed if the police car is at x = ; mi ¢5 O( V2 — 1) mph

moving at a speed of 50(\/5 - 1) mph ?

ladl) Ao puad) (ha Unyf Alp) B (50 Ladie 011 4o jug aBiga 22 12
Find a position and speed for which the radar gun has a slower reading than the actual speed?
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ot a1 A o VL x AED A gind) Whlaaa O Gad o cBley) o G giu Y 8 e 48,5 (385513
1 AN Jgaadl BB Al il gia EEN B 4 giud) Lgilidle) dae) miali, 5 = 60 — 40e005%
For a small company spending x AED thousand —
per year in advertising, suppose that annual sales in 0 1 2 et
thousands-of dollars equal s = 60 — 40e~005* | 16,000 18,000 20,000 ekl
The three most recent yearly advertising figures are
given in the table. Estimate the value of x'(2) and
the current (year 2) rate of change of sales?

f(cpale) Al alal) B lagall s Juay x/(2) dad B

J)gad) alail) il
18 (Example 9.8) P312
s 5all) adll to dale g LalaBl Jilua Ja (37) P314
(38) P315

Solve mathematical and real-life problems on related rates

(r=2 aladiuly A 5l K.S.sla.d\) p'(t) =2p(®)[1—p(t)] Dslaally  Jory (Sd) galll O e = (9.8 Jis
il AdaBil) oda yud € calial) Aall) g gall) Jama 4d ()9S oA SIS danil) aa
Suppose that a population grows according to the equation . .p'(t) = 2p(t)[1 — p(t)] (the logistic equation
with r =2). Find the population for which the growth rate is a maximum. Interpret this point graphically?

1
l FY I
I = |
1 5 !
I ¥ I
| 08 > I
| // I
I o6 / 1
| |
| g 1
S i
| / :
I 021 /
I jf I
1 i i i 1
i 2 4 6 8 1
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dea ) (A N3 3L p'(8) = 4P(D)[5 — P(£)] s dfiean sl Alslaall iy A&l gall) (G b e .37
¢ palinl) dagdll ) salll Jina 4
Suppose that a population grows according to the logistic equation p’(t) = 4P(t)[5 — P(t)] . Find the population
at which the population growth rate is a maximum?

) AL i s, p(8) = 2P(E)[7 — 2P ()] 2 Afieen sll) Aslaall Tah g A&l 5all G 2 e .38
¢ painl) Lal) ) salll Jira 4 Juay
Suppose that a population grows according to the logistic equation p’(t) = 2P(t)[7 — 2P(t)] . Find the
population at which the population growth rate is a maximum?
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g platll gl
19 Cililgl 5 asalaall aladialy Al dadal) ciad Aalual) sl (Example 3.2) P341
(11-14) P344

Compute the area under a curve using summations and limits

¢ [0,1] 34t y=f(x) =2x—2x? M\MM&\LMN@@QJ&

Find the exact area under the curve y = f(x) = 2x — 2x? on the interval [0,1] ?
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€ siaial) ciaf 48BN Aalall Ao slag¥ Lilgi s Chay £ gane pdiiaad 11214 el b

Use Riemann sums and a limit to compute the exact area under the curve?

11) y=x*+1 on (a) [0,1] ) (b) [0,2] , (o) [1,3]
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12) y=x*+3x on (a) [0,1] ) (b) [0,2] , (o) [1,3]
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13) y=2x*+1 on (a) [0,1] ) (b) [-1,1] , (o) [1,3]
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14) y=4x*-x on (a) [0,1] ) (b) [-1,1] , (o) [1,3]
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Jigad RETPEE
20 4 jpa )93 Ao Lghulat g Jalsill g Jualdiilh 00N dgeda) A B30 e il (25-32) P366
Elaida alagy 84 gaaa Cdlalsic

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

¢ f(x) ARdal 3 25-32 ol b
25) J(0) = 5@ -3t+2) ae=

26) f(x)=[(t?—3t—4) dt=

27). )= (e +1) dt=

28) f(x) = fxzsect dt =

29) f(x) = fezx_x sint? dt=

xe*

30) f(x)= [,  e* dt=

31) f(x) = [ sin(3t) dt =

32) f(x)=["(t*+4) dt
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