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Q1- Suppose a forest fire spreads in a circle with G il JG e i alle 3 s o
radius changing at arate of 5 ft / min. Sft/min Jye bkl Caal et (1)
When the radius reaches 200 ft, at what 48 yinall dalaiall daliss s Jaze 22
rate is the area of the burning region 200ft ks Caai ()5S Larie
increasing?

2 Suppose a forest fire spreads in a circle with 5 Joaals pld caal patyd iy 8 50 el 3 G s
a) 200w ft /min radius changing at a rate of 5 feet per minute Ay ) ki) Aalins 0l 53 Jaee an gl AEAN) i o)
When the radius reaches at what rate is Sal 200 Y kil Caad oy Lanie

the area of the burning region increasing?

N = et Ausshive

alN iY's
N T

Av
an (Lee) &) éf‘—'—\”‘
S T o

¥z Lec

b) 5007 ft*/min

c) 1000w ft®/min

00011' ft?/min
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Sand is poured from the pipe with rate Im3/sec Jue cusl (e Jay aal o
9m3/s  So that formed a conical pile by s Ll ) Auda g jaa A S I Gy (2)
a height equal to half the diameter of the B Jame aa gl g Al sacld il Caal

base of the cone. Find the rate of increase 3m Leldi ) oS Laie Jall 4 S e lds )

in the height of the sand pile when it

reaches a height of 3 meters.

Sand is poured from the pipe with rate 9 m3/s  So that 9m3/sec Jaw gl e ey a
formed a conical pile by a height equal to half the diameter O@h el 33818 . gt LG ) A g rhn Ae € (IS0 o
a mTm/sec ; i T g el 32l hat Chuat (g gl Lo i ) Ak g hie e oS JS0L Zuny
the base of the cone. Find the rate of increase in the height of the 3m Lol ) oo Lo ol A g€ 151 4 5 Joma 2 )
sand pile when it reaches a height of3 meters.
—

b) 9T m /sec v oS
V=4 T h 2. 2

1
il _ W
c) an/sec ‘ Vil ® W

YopO prw

U-A RW
> -l f)
T - wov

t AW
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L and M two vertical roads in C, a gas station gl A et Glasiiee Gk L 5 M
is 12 km on M road from the intersection 2ty M Gkl Je agy ddans 2 €
point C.Ifa car moves towards C with velocity 3k &S a3 13 € pdlil) Aks e 12km
26 km/h. find the rate of changing distance sail (B 26 km/h e L Gkl e
between the car and the station when car B obuall o Adlidll pai Jare Lad | € Adaail)
about 5 km from C 5 e 3Ll 0 6S8 Laxie 258 ddasa g

¢ ablal) dass 0 km

» 0 (o0 Adas ya Y ama) (haalaia (piy sk e 3585 A s 5 ous (g ilisal) 3335 Joms Al

a) _4km/h 2y M Gkl e oy e al | € Akl G Gl leies ik m 51
, C il oladl 326 km/h ey | Gy e 8 )b &S 23 13 | € alaladl) 4ats oo 12km
¢ adalitl) Al e 5 ko 3 e 8 ) 0585 Laxie 3 g8 gl Aasae g5 jlad) (p ABluaal] 585 Jina L

b) 4km/h

st =x2+122 Jdall s= R+ 12

@_10km/h 25’&:2.\'E+() s = 5% +128

dt dt s=v169 =13

ds 2xdx xdx
d) 10km/h dt~ 2sdt " sdt

= =26 km/k
— ==26km/h
ds ) dt

= —(=26) = —10km/h
T /

'Q4- Anisosceles triangle 10 cm each and the 4wl o IS Jsh cpeliall Gl Clie
angle between them 6 if the angle change .0 Lagin 44 5 Ll 5 10 cm R (4)
with rate % rad /min.Find the rate of /60 rad/min Jy 0 <Rl

Ladie Clial) dalie Hé
change of the tringle area when 6 = = 1 e
: » 0=m/3

\ocer /o h:__{ab Sv» 9

5w .
a) — cm? /min

b) g cm? /min

n J
c) P cm?/min

@i—: cm? /min
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Q5- The radlius of a circle is changing at the 2 % in/s Jasay 3 iy jlad Cacal iy
rate of — in/s. Caal 5S) Ladie 3 ylall dalise pad Jaza
At what rate is the circle’s area changing S5cm W ki
when r = 5 in?

o
(5)

5. o Q5- The radlius of a circle is changing at the aa gl ﬁ in/s "J_'“'“"’ 30y jldcaal jut (5) o
a) ; n /S rate of = in/s. a6 Laxie 5 yilall dalie it Jaae
At what rate is the circle’s area changing Scm s ld

2 whenr =5 in?
b in“/s J!,J;,_gc_f\wp TRLY
[ | q\b‘ t

¥=5¢

Yopo prwy
yopo prwy

c) 1—: in%/s
d) 15in?%/s

0507614804 525 s Jiy)
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Q6- The length of a rectangle is increasing at a lifan 8 Jaray 1) iy Jibisall J5ha
rate of 8 cm/s and its width is increasing Ladie 4il/am 3 Jamay 4a e 2 Jhg
at a rate of 3 cm/s. When the length is Lad s 10 paadl s an 20 Jshll oS
20 cm and the width is 10 ¢m, how fast Skl dalise 82 4o ju
is the area of the rectangle increasing?

The length of a rectangle is increasing at a rate of8 cm/s apd its . A0/au 3 Jaac da jo o g 2ulifan B Jaaw 2f i Jibinell J ol
width is increasing at a rate of3 cm/s. When the length {s 20 Aalia 82l j Ao s Leb o 10 Lia pall 5 o 20 Jghall S Lot
cmand the width i§10 em)how fast is the area of the rec e £lahioea)
increasing?

A= %Y \ ' Y 2o

A - .Y+ X X
a 31 ] -éf-:g("-h/‘
g

Aa 1) + 20 (3) de
AN

= I

2 \MU > walls

yopo peuy
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A 2
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Q7- A 10 ft ladder leans against the side of a siall cils e 10ft dgb ol S5 (7) s

building as. If the bottom of the ladder is ~ Jasa: Jaall (e Jaxiae Ll Jaud 3150 13)

pulled away from the wall at the rate of Dlaall Ladle iy a0 3 fit/s

3 ft/s and the ladder remains in contact

with the wall
find the rate at which the top of the lad) Jisl 6 Laaie alud) el @Y 5 de s aa ) ()
ladder is dropping when the bottom is 6ft 1 e
6 ft from the wall.

Find the rate at which the angle between 28] Tadll g ablul) Ao ol 1 paas Jama aa ol (o

the ladder and the horizontal is changing Daall e 6 fE 2 Lo aludl Jind oS Lexie

when the bottom of the ladder is 6 ft

from the wall. alud) Aol g JSaal) Ealial) dalise i Jara b ()
(c) At what rate is the area of the triangle ¢ LYl hilall

formed by the ladder, wall, and ground

changing then?

. . - A 0 A 10 foot ladder leans against the side of a building as. If the adl Cans 3 13) | s il 1281 10 4 Si
A 10 foot ladder leans against the side of a building as. If the fial com g 1) e cala e ol 40 algh alpSs o i of th X uglled , o atgthe rate ;l):‘L n .\; 5 ; J:L;‘:li‘l f H JF‘L" T
bottom of the ladder is pulled away from the wall at the rate AL s g Ll 3 Junes Islall e 1y oLl e S0 off 3 ft/s hnd the Iaddel_'_-‘_’r s i e i fewEl hall B, S i s o g o
of 3 ft/s and the ladder remains in contact with the wall ailally Joad] e @ il Juail e

Latie 031y ol g 0 4s i 3 Gl saof () (a) find the rate at which the top of the ladder is

O 5l L ) (e o stall e 3all g adasy s3I (I}
Al e i 6 2as o plll e bl 6l g dropping when the bottom is 6 ft from the wall. O Lot ull Gu g el <52l 40 2l dd 2251 ()

(b) Find the rate at which the angle between the ladder and the ;
1 the angle betweent .Lsuu-@u.ac i el

horizontal is changing when the bottom of the ladder is6 ft from
the wall

lo‘* x'+y"

- AX LV A — 9 (£ )0 )+ 2€8)
o 27(_5 o —S o =2( )

Y2pO prwy

16 22
. . . o= 36+ o
lo*= (g5~ IR
Y = looe =3¢

9:3

0507614804 8255 s 3541 0507614804 535 slas i)
https://t.me/lomaths12 http://) youtube. https://t.me/lomaths12 http://www.youtube.com/@imath£022

HTTPS://YOUTU.BE/OOPX06PD7V4?SI=DEZLXJAN CE7FS3T

0507614804 5255 s i)
https://t.me/lomaths12 http://www.youtube.com/@imaths2022
5




YopO pew

Imad Odeh

Q8- A camera tracks the launch of a vertically
ascending spacecraft. The camera is
located at ground level 2 miles from the
launchpad.

If the spacecraft is 3 miles up and
traveling at 0.2 mile per second, at
what rate is the camera angle (measured
from the horizontal) changing?

Gl 4liad 45 ja 3l | HulS aa 5
e e 2 2 e | el cnilS 1Y) b gae

13) A8 all dea )y Ayl ) st Ao 2 )
A1/ U500.2 A yal) G e S

e 3 i) le o) Lavie

A camera tracks the launch of a vertically ascending spacecraft.
The camera is located at ground level2 miles from the
launchpad.

If the spacecraft is 3 milesup and traveling at 0.2 mile per second

at what rate is the camera angle (measured from the horizontal)
changing?

YopO pruip

https://t.me/lomaths12

o 1alSH S 13 (Lt gac (Ui il A e (35Uail ypalS 2m 5
A pall 3l A 0 a2 205

0.2 S yal) B e e 6lS 13 XS 5l 2y Byg) ) ke s 22 )
Jie 3 glin ) e (555 Laxie 401/ 0z
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Q9- Sand is dumped such that the shape of
the sandpile remains a cone with height
equal to twice the radius. If the sand is
dumped at the constant rate of 36ft3/s .
Find the rate t which the radius is
increasing when the height reaches 6 ft.

(Hint: Cone volume v = inrzh)

I 258 ol IS8 s o) L
Cial M (g by gl )b g A JSG
a‘).ﬁ QJGJMMJLAJ“ \J\ )Lﬁ“

Coai 4g 213 (Al Janall aa 36ft3/s

A8 6l gl Jaay Laxie Ll
(v = %n’rzh) BEPRTON| FEEN M)

Sand is dumped such that the shape of the sandpile remains a
cone with height equal to twice the radius. If the sand is

dumped at the constant rate g

Find the rate #which the radius isi ing when the height
reaches 6 ft.(Hint: Conem%

4opO pew]

0507614804 515 s Joud)

s L5 L s e JSO e A S el S Sy Ja ll iy
2936 3 /5 o8l Janay Ty Sl 13l s e
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(v = %n‘rzh) o g Al paa 1zali)
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sl (35d ol 6 plii)) e Canay  (10) o
Capa ) dila e s ol o jail
Culd Jaray iy Ua g je Sa caas
e Y )l o (i il Apli/and 2 o 08
Lo iy ) Ao pull Lo elall (5 e ie
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fipa Il (e Wi 20

Q10- A dock is 6 ft above water. Suppose you
stand on the edge of the dock and pull a
rope attached to a boat at the constant
rate of 2 ft/s. Assume that the boat
remains at water level. At what speed is
the boat approaching the dock when it is

20 ft from the dock?

A dock is 6 ft above water: Suppose you stand on the edge of the —iua Vi dila o i ol (a ill L) 38 1l 6 glis)) e Cina
dock and pull a rope attached to a boat at the constant rate of <l o o A8 2 o8 Sl Jamay o iy U gy e Sm centy

2 ft/s. Assume that the boat remains at water level At what e e Sl uj: f"m 4"?_““:}““‘ S J:)!_y
speed is the boat approaching the dock when it i§ 20 ft from the Pt M (0 L 20 3 ol (1554 Lo
dock?

yopO pruig
YopO e

- R
20

T LA T
Jueet 34 u o
[,

,;:_ - 2 .88

0507614804 538 slae 30l
https://t.me/lomaths12 R
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Q11- Suppose that you are blowing up a
balloon by adding air at the rate of

1 ft3/s.If the balloon maintains a

spherical shape, the volume and radius
are related by V = gn'r?’ . Compare the
rate at which the radius is changing

. 4 .
Jaa o8 ¥V =§1T1'3—.‘OU=-.'-'J£
r = 055 Lae hall Caal s
r =055 ke Jlie 8 0,01

YopO pew

when r = 0.01 ft versus when p¥ 0.1
r = 0.1 ft

Suppose that you are blowing up a

elsell ALl 05l in a5 Al (o jial
Ladiay LN S 13 L1 FE3 /5 Jaman
obill Caiaig anall b g5 Sl AlS iy
Jars 0B W = g T3 - Jlas g

r = OS5 ledie phaall Cacad el

r = OsS lexie Qi a8 0.01
aE0.1

W R

3 o
\}:L;. =77

ompare the
rate at which the radius is changing
whenr = 0.01 ft versus when

r = 0.1 ft.

are relate

b by adding air at the rate of
1 ft3/s)If the balloon maintains a
herical @e and radius
4 3
Y vV = ;ﬂ-’r -

YOpO e
yapO prw

VR RV
EV By

r=o.l
J=umen)ar
YR

E
VS

= = .ol

2 Af \
V= 4 T C(orel) Jr _éf - . L = (=zo.°
215 = F ab fe/s >
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Q12- Suppose a 6-ft-tall person is 12 ft away
from an 18 ft-tall lamppost.

If the person is moving away from the
lamppost atarate of 2 ft/s, at what
rate is the length of the shadow

changing?

Aa.._s...ae\ﬁi 60;1:&.\.3\145503 a )
Lox8 18 Alsha 3 1) agee (o Lad 12
Jgae e 1 & jaty el dll IS 1))
(5933\ Jaxddl Lad (2 ft/s Jaray 5 LYy

tdlll Jshb 4 ey

Suppose a 6-ft-tall person is 12 ft away from an 18 ft-tall
lamppost. If the person is moving away from the lamppost at a
rate of 2 ft/s, at what rate is the length of the shadow
changing?

1% - &
X+ 09
195 gx2 €5
\8s-45 = €%

]’,13 = £ %

YapO prw]
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£
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A car is traveling at 40 km/h due south at a
point 3 km north of an intersection.

A police car is traveling at 30 km/h due
west at a point 4 km 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?

D= x eyt

A0 A0 - g x At 27y M
_J-I:: Skt oL

Q13-

(s)Y40 _ () (-4e) ~ (W(-30)

S
~aMe _ - yq lealn

S =

G giall slaily (w/aS 40 Ao o 5 biw jaud
Al Jled oS 3 2 Al i

olatly (/oS 30 Ao s Ao i Bl
Ol (3 oS 4 2a g Aadl Nie )
D Gy laall) lls i sl

o8 Jane Aol 3 s (8 2 5 sall
st Alan M) L Jand) Gy Zilacall
¢ )l

(13)
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0il 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.

Q14-

Uslla 90 Jarey ot 418U e Jatil) Sty (14) u
W&BJ\JQM\M_MJ\Q
TURIRgY L;'ql\ Jazall 228 da g 1/8
Caal Joay Ladie OS] ol Caial
23 100 ) ksl

EXAMPLE 8.1

is increasing when the radius re.

YO

NP L)
AN
N = T‘G\L

YopO prui]

v AT gr 90
—c-qt AL

ox
\L= L om 2lhee)

2 52X -

e S
e
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An oil tanker has an accident, and oil pours out at the rate uf€0 gallons per minute. Suppose that the oil spreads onto the

7 ; /
water in a circle at a thickness (@ven that 1 f£3 equals 7.5 gallons, determine the rate at whic dius of the spill
—_—

="

\2 (abN
\2 (22
206 1

ne 3¢ _\@Y
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yopo prui
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For a small company spending $x thousand
per year in advertising, suppose that annual
sales in thousands of dollars equal

s =60 — 40e %%  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.

Q15-

oo Gt Vo0 Al x 858 pm 48,5 (15) o
4 i) Glaall Gl (81 (o Sley)

6 g Y ) e YL
—-0.05x

™

Gaal pa e a3 .5 = 60 — 40e
Jsaall 8 & i dudle) Q81 40

Year 0 |
Adver. | 16,000 | 18.000

EXAMPLE 8.4

A small company estimates that when it spends@
i ’ ill be

dollars for advertising in a-year-its annual
described by(s = 60 — 40e~5* thousand dollars. The four

most recent annual advertising totals are given in the following

8-4 Jia

& LYYl e s o Gl Bl vie 4l it 3 jkea 38 55 6 0

§ = 60 Al & il Lol ciaa s (Sl b il

Slilea) sl AT Jp2all s g o s il 40e7005%
.

\ gl e

table. i [ Year ] 1

_N\eRE
Estimate the current (year 4) value of and the
current rate of change of sales.
A9
e

Yopo pru

—o.e9%
b2 -MNe €
~o.e%

ue €

-
o -

-“Wo €

M

3¢
A
-5

A5

~ N
- ——— R VA
Advertising Dollars | 14,500 | 16,000 8,000 | 20,000
X’ vertising Dol |r\] | ) |} \l_/ ]

gl 350 ) o (£) (4 o) i 6
TN T reee

h S
a (_o-o“)\\%b\
PP 1 ) . tows] (.2) -
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A rectangle is inscribed in a circle of radius 5 inches. If
the length of the rectangle is decreasing at the rate of 2
inches per second, how fast is the area changing when
the length is 6 inches?

[200 (6)- ‘4(‘)3) GES
L laa(‘)l— (‘Y‘

- '-J.\V\l/s
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Two buildings of height 20 feet and 40 feet, respectively, are 60 feet apart. Suppose that the intensity of light at a
point between the buildings is proportional to the angle 8 in the figure.

(b) Find the location at which the angle 6 is maximum.
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Two buildings of height 20 feet and 40 feet, respectively, are 60 feet apart. Suppose that the intensity of light at a
point between the buildings is proportional to the angle 8 in the figure.
(a) If a person is moving from right to left at 4 ft/s, at what rate is 8 changing when the person is exactly halfway
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between the two buildings? 2z aaltgw 2y's 2 jﬂ ;15 K=3 o
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