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Page 296
Solve mathematical and real-life optimization problem (1-7)
HLiadl el msY S gadll el A dsle>g 3,@,0[3) Bl J=> Page 297
(8,9)

L]

A three-sided fence is to be built next to

a straight section of river, which forms
fourth side of a rectangle region. The
enclosed area is to equal 1800 ft2. Find the
minimum perimeter and the dimensions of
the corresponding enclosure

0]
£3l lgam Cilgar A (o e el oo
dilared ol bl JSin U1 gl (o ol
1800 ft? $9Lud doloeall dluadl . Aidaius

pig) sl ool LiSan dasd yiol dx

- ER N |

[2]
A three-sided fence is to be built next to

a straight section of river, which forms
fourth side of a rectangle region. There

is 96 feet of fencing available. Find the
maximum enclose area and dimensions of
the corresponding enclosure.

2]

e3l lgam Glgar M oo law slio aomy
ddibaied glyll GOl S S ygidl (po edticaned|
w|4¢cEW|y96ﬁ BCIVIRR-TAZS I
Tlead! Sy Zlewdb Abloeal| d>Luoll olaall
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[3]

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

3]

dalases S a0 098 Judaus] sl o
O3] . cpstario asliaie caldate Jalawl
1ol (& Led ¢ Pgie zluwdl 0 120 ft JUa
by Ablomall do-lusall J) JudassY! s

4]

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?

[4]

“-sl.u@‘)" ddaie yxied 2 4E Ao C)ﬂ Oi )
Sl lonidy Sl D30 3 Ol 2350 Adaine
310 ft Ob doudy cablized! eslodl § 6 ft
Do Gyl Lo 055 O oz ¢ kol sl
ol 998w M1 sla¥l (» ¢ 800 ft? (ol

” € pusciuel) Jlzel) Jobo

—Re> do 2
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5]
Show that the rectangle of maximum area
for a given perimeter P is always a square

[5]
dlaces 1 olaadl d>luwdl (85 Judaiunal! O o
Ladls lapyo JSin P Al dosd

[s]
Show that the rectangle of minimum
perimeter for a given area A is always a square

[S]
dad di>lumg oY ammall (53 Judasiuunal! OF (s
Ldlo b e S0 A Al

—h9> Sl 3
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7]

A box with no top to be built by taking a 6 in
by 10 in sheet of cardboard, cutting x in
squares out of each of corner and folding up
the sides. Find the value of x that maximize
the volume of the box

2

o o dlawlgs AoV (o Zgide Gguiuo sl o
oAl cl3g 10in —6in oolai sedall @9l
lgmdl (Jog gl JS e xin gakid (el Cilasgs
Gakiall il dogdll 35 @ x Aard e

(8]

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

[8]

o0 T8 Aawlgs SV (o oo Ggiuo sl oy
vad U39 16 in — 12 in sala Ggdall )9l
gl (Jog dugly JS e x in lgakd (ol Clasge
Bguall (plaall dodlll Bimi (I x dogd Uz

—h9> Sl 4
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[9] (a) (a) 9]
A box with no top to be built by taking a 6 in oo dalad dsl AV oy Zoiin B9iuo sy o3

by 6 in piece of cardboard, cutting x in
squares out of each of corner and folding up the

Olasye 289 60N §6in giluw Soiall Gyl

sides. The four x in squares are then taped Gl @3 05 .lgx! &;bﬁ dgly S xin ez
together to form a second box (with no top or LG Bodiuo S lae x in? dolunoy ke ol
bottom). (Ja Mg d_;‘}" e T9kn)

Find the value of x that maximize the sum of
volumes of the boxes

ewywiwlwg|x dod U >

&oluall
[9]1 (b) (b) [9]
Repeat the problem stating with 4 in by 6 in lgi>luwo (S9iall Bygll po datady e ;ULMAJ‘)JS
piece of cardboard ) ) 6 R

== u_.b3.> Jo=>| 5 GRADE 12 ADV
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rates

Solve mathematical and real-life problems on related

Page 303 @
(1-13)

s o)l SYomall e Aoy dpolyy Jils J>

1

Oil spills out of a tanker at the rate of

120 gl / min. The oil spreads in a circle with
a thickness of %4 in Given that 1 ft® equals
7.5 gallons , determine the rate at which
the radius of the spill is increasing

when the radius reaches 100 ft and 200 ft

M

120 gl / min Jdaes Jadidl ABU (pe Jadidl O s
OY 1515 Vs in Slow 8,515 (3 Jadidl iy

Ayl iy Juao dd> ¢« Ol 7.5 Solun 1 ft°
Jl )l Caal Jgog s Gl ylad

. 200 ft 9100 ft

sl Cual wlih Jiaed! (@85 o =

[2]
Oil spills out of a tanker at the rate of

90 gl / min. The oil spreads in a circle with
a thickness of Vs in determine the rate

at which the radius of the spill is
increasing when the radius reaches 100 ft

[2]
90 gl / min Jdae Jadidl AU o Jadidl O ey

Yo in o 85515 (§ dadidl s
Jgo9 e Ol yad Caal Wiy Jdae dd>
100 ft J) sladll Casa

u—b&" Jo|
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[3] 13]
Oil spills out of a tanker at the rate of Jimas Jaddl AU po Lokl O sy
g gallons per minute. The oil spreads in g gl / min
a circle with a thickness of Y4 in Y in &l 5yls @ badidl 4
(a) Given that the radius of the spill is increasir] , . s
ol | s O (g
at rate of 0.6 ft / min when the radius equals ) :.J4£ = _,.b_e © _‘P)s ‘?1‘42!
100 ft , determine the value of g (- W-%) c§3Lw-.? Luwis 0.6 ft / min Juxes
g doud 0uxd 100 ft kil

(b) If the thickness of the oil is doubled , AR LS ¢ Jaddl leww Caslias 13] (b)

how does the rate of increase of the

3l Ll iy Jiae
radius changes? il Ll wiis J

== u._.bg:- Jo=>| 7 GRADE 12 ADV




— Second Semester

FRQ

[4]
Assume that the infected area of an injury is
circle

(@) If the radius of the infected area is 3 mm and
growing at a rate of 1 mm / hr, at what rate is
infected area increasing?

[4]

D15 b HUob Llaoll dikill O (2,8 Je

3mm Lladl dilaiedl ad Caual 131 (a)
Jiao 92 d 1 mm/ hr Jdaes 213359
dlas ddlaiel! Wi

(b) Find the rate of increase of the infected area
when the radius reaches 6 mm. Explain in
commonsense terms why this rate is larger
than of part (a)

Jis Lilbaal dilaioll Wiy Jdas J= (b)
Sk 7% 6 mm J| yadll Caas Jgaeg
Juas op0 ST Juaell 108 (39S Ctan oas

(a) 3=l

—h9> Sl 8
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[5]

Suppose that a raindrop evaporates in such
a way that it maintains a spherical shape.

Given that the volume of a sphere of radius r

isV= g nrr3 and its surface area is A = 4mr?
if the radius changes in time , show that
V "= Ar'. If the rate of evaporation (v ') is
proportional to the surface area , show that

the radius changes at a constant rate

[3]

Jadlox dlyylay y5elS sl 8yhad O yoyd e
S e O Lale 59,81 Ll e gao
ols V==Cmr® 9o 1 had el $a,S
35130 A= 4mr? (B dxdaw d>lue
V= Ar ezl oy (o3l ae yadll
bLm&owhigVMl Juae 0513
Sl Juroy iy sl Caal OF o ¢ edasd!

[6]

Suppose a forest fire spreads in a circle with
Radius changing at a rate of 5 ft / min.

when the radius searches 200 feet , at what
rate is the area of the burning region
increasing?

[6]

Cuai Byls § Ay bl Gy O (28 e
cuad Juas i 5 ft / min Jdaes paiis yhad
dlune I35 Juo 9 Lod 200 ft J] yladll

€ 48 fioeod| dilaiall

—h9> Sl 9
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7] [7]

A 10 ft ladder leans against the side of 130 . aedl Gl (Le 10 ft Jglay el 555y

a building. If the bottom of the ladder is ) ) 5 -
S |dums e | eyl

pulled away from the wall at the rate of OF e M“ O ol 32l e o3

3 ft / sec and the ladder remains in constant Luodlo luudl (B9 3 ft / sec Jdas yldadl

with the wall Il

(a) Find the rate at which the top of the ladder is Skl £330l s Jaduw SUI Jizell A (a)
dropping when the bottom is 6 ft from the wall - . -
lamy Lol 3l O950 bodie eduud! ¢p0
ol e 6 ft yludes

(b) Find the rate at which the angle between the oy plad! o Dglidl adS Juas u= (b)

ladder and the horizontal is changing when . ft [ i Lo« o sdll
the bottom of the ladder is 6 ft from the wall 06 M e oy 0“’;‘
A=

P PSRV 10 GRADE 12 ADV
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[8]

Two buildings of height 20 ft and 40 ft,
respectively , are 60 ft apart. Suppose that
the intensity of light at a point between the
buildings is proportional to the angle 6

(a) If a person is moving from right to left at
4 ft /s , at what rate is 6 changing when the
person is exactly halfway between the
buildings

40'
20'I )

[8]

Slodl A 40 ft 920 ft Logeldlyl Oluine

sguall B OF (259 (e 60 ft Logiw A3l

& byl Caulils (el o e dlads

SEd1 3 0 gl

Sttt I el 0 o paseds £y 13) (a)
09 s 9 il Jiao Ld 4 ft /s Juman
el (s Dluned! Lisaiio § paseddl
bl

(b) Find the location at which the angle 0
is maximum

7516 Lglill puled 0582 SV aBgall uz (b)
OSez Lo

—Re> do 11
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[9]

A plane is located x = 40 mile (horizontally) away
from an airport at an altitude of # mile. Radar at
the airport detects that the distance s(?) between
the plane and airport is changing at the rate of

s ‘() = -240 m/h

(a) If the plane flies toward the airport at the
constant altitude 4 = 4 , what is the speed
| x°(t) | of the airplane?

2]

Jlasdl e Ladh x = 40 mi da e 8yl 285
Sy s slasdl G loh drgr ¢ Juo gl
Juaas psiog jlacllg 8y5lall ca ddluwdl

s (1 = =240 m/h

ol &mJngLhoJIy:d 8 lall cél>13] (a)
?8)5@ |x‘(t)| a.CJwJ”A.Qh=4

(b) Repeat with a height of 6 mi. Based on
your answers , how important is it to know
the actual height of the airplane?

bl J 1ol 6 mi §L5)L dudeal! 54S (b)
8 5lall Jndll £1a3)Y) ddyme duonl Lo

—Re> do 12
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[1o]

A car is traveling at 50 m/h due south at a point
= mi north of an intersection A police car is
traveling at 40 m/h due west at a point /2 mi 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

(a) If the police car is not moving. Does this
make the radar gun’s measurement more
accurate?

yglcﬂ

=
40

[10]

o0 Dgicddl 05 50 m/h A8 e Byl susd

Sk ey o)l 5 i o s

% mi dad dadd 0 40 m/h de i db &

IS oty Aaselll o (§ i ol (B,

ALuuall o 35 U1 Jokmol) Ao 21 Byl §

bl o

i U ¢ Hyo3 Y o ) Byl CIE'13] (a)
B> ST lolydl pobd Jazmy

(b) Show that the radar gun gives the correct
speed if the police car is located at the origin

13] doerseall de audl 3o 4ol OF ¢ (b)
. JuoYI Ands § 285 A il Byl <58

—Re> do 13
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[11]

Show that the radar gun of last example gives the
correct speed if the police caris at x =%

moving at a speed of 50(vV2 — 1) m/h

[11]

de pudl daze @Galadl JBadl @ 1011 O e
_‘JJ.‘:;Z.'S a.waJl 8yl CLJSLS!x =1 @.‘:ga."
50(vV2 — 1) m/h 4s o

[12]
Find a position and speed for which the radar

gun of last example has a slower reading than
the actual speed

[12]
Gl JEadl § oyl ds g 2990 U
dudad)l ds padl oyo Ul diely8 (9SS Lois

—h9> Sl 14
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[13]

For a small company spending AED x per year in
advertising suppose that annual sales in
thousand of dollars equals s = 60 — 40e
The three most recent yearly advertising figures
are given in the table

—0.05x

Year 0 1 2
Adver 16,000 18,000 20,000

Estimate the value of x'(2) and the current
(year 2) rate of change of sales

[13]

UMY e Lgiuw OYVI § piso A% (345
oo YL AED x giwd! gilasss Of 259 e
s = 60 — 40e7 005" (g9l ealyl

s 1 Aagid] OS] o] e
o9l gl § 8 asdl

‘”;la" ‘aw‘ ‘;3 CJ%J‘J}&S ‘Ju\a.og x‘(2) 3.%5).\5
(cols)

—Re> do 15
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Solve mathematical and real-life problems on Page 312
related rates Example 9.8
Soadll el e duodeg L0Lasdl JSluw J> | Page 314 and 315
(37, 38)

Example 9.8

the equation p*(t) = 2p(t)[1 — p(t)]
(the logistic equation with r = 2)

Suppose that a population grows according to

Find the equation for which the growth rate
is a maximum. Interpret this point graphically

Dolaally Jamy (8wl gadl Of (238 e

p(t) = 2p(®)[1 - p(D)]

(r = 2 pluseiwly dudusglll dolaall)

9 ol Juan 4ud 950 I ! Sluaidl u>
olandl dond!

Lol dadidl odd wd

[37]
the equation p*(t) = 4p(t)[5 — p(1)]

growth rate is a maximum

Suppose that a population grows according to

Find the population at which the population

ddnz gl dolaoadl sy 8L godd! Ol uosd S
sl az p(0) = 4p (D[S — p(D)] 35
! dodll Jf gaidl Jimo 4 Jay sl ,_;gs.u.ﬂ

u—b&" Jo|
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[38]
Suppose that a population grows according to | dduusgll dolaedl iy (K goid! Ol uoyd e
the equation p'(t) = 2p(t)[7 — 2p(t)] St = p*(t) = 2p(8)[7 — 2p(t)] 2

Find the population at which the population | el desdll J geidl Juas 4 Juay I S8l
growth rate is a maximum

P PSRV 17 GRADE 12 ADV
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and limits

Compute the area under a curve using summations Page 341

Oblgdly arelzall pluseiwl dIW sovedl Gl d>luwdl S| | Page 344

Example 3.2

(11 -14)

Example[3.2]

Find the area under the curve

y = f(x) = 2x — 2x? on the interval [0, 1]

Gl Gl d>lunadl da
y = f(x) = 2x — 2x?
[0, 1] 54! e

the exact area under the curve

Use Riemann sums and a limit to compute

dosd sl Llehg Ol fgame plseiuw
ol o ddd !l d>luwd!

@ y=x*+1
[0,1] [0,2] [1,3]
@ of |o @®F |97 o
©2 @ © @ = ©3 @
= L s 18 GRADE 12 ADV =
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@ y= x*+3x

[0,1] [0,2] [1,3]
11 62 62 4 62
ry ® @3 3 3 ® 5
o @ @*  ar |ob  ef
\B) y=2x*+1
[0,1] [—1,1] [1,3]

10 5 10 5 4 5
O ®3 5 ®3 @3 ®3
© @F @ @F @ @
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@ y = 4x*—x
8 5 8 8 8 8
@3 ® 3 @3 3 @3 ®3
5 92 5 92 5 92
©3 @ ©3 5 |9 Ok
L= s> de 20 GRADE 12 ADV =
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Learn the Fundamental Theorem of Calculus (Part )
and use it to compute derivatives of functions
defined as definite integrals

lgiudaly JolSilg Juplail) Al dauoluadl duylasdl (S By
G liiine dlowl Bogdoms LIS ddya0 JlIgo

Page 366

(25— 32)

Find the derivative of f "(x)

D>

®

flx) = f(t2 — 3t +2)dt
0

f(x) =x%2—-3x+2

®

flx) = f(tz _3t—4)dt
2

f(x)=x*—3x—4

@ 2

fx) = f (e +1)dt
0

f(x) =2x(e™ +1)

f (x) = —secx

f(x) = f sin t* dt

eX

f(x) = —e*sin e** — sin(2 — x)?

u—-b&" Jo|

21
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)
f(x) = f e’t dt

2—x

f(x) = e* 2% + e2*¢" (xe* + e¥)

)

flx) = f sin (3t) dt

f(x) = —2x sin (2x?%) + 3x%sin 2x3

@

f(x) = j (t> +4) dt
3x

—27x% — 12 + sin*x cos x + 4 cos x

With my best wishes

Mr. Ahmed Giwily
056 7825743
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