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== | imits and continuity

Chaptertwo ==
L n(2-1): T nt lin th
length of a curve

2023 - 2024
Estimate the arc length of the curve BA 3y = (x — 1) Gouiall (gd Jsb 48
y = (x—1)%> ontheinterval 0 < x <3 dopiiun aladm = 2 pliswiwb 0 < x < 3

using n = 2 line segment

(3,4

y=(x—1 )2

(@ 2.81250 ® 4.03592 (©) 5.71592 (d)32.6717
2022 — 2023

Estimate the arc length of the curve sl § f(x) = X3+ 2 Gl wgd Jgb Hu3
f(x) = x3 +2ontheinterval -1 <x <1 dodiiume pad 1 = 2 pldstiwlb —1 < x < 1
using n = 2 line segment

@2 ® 2v2 © Ve @2

L= s> des 1 GRADE 12 ADV




= Limits and continuity Chapter two ==
L n (2-2) : The concept of a limit
2023 — 2024
Use the graph to determine oz bl Jelad! pusicl
m [ <lim f(x)
| r®
@_2 @_1 4 -2-1“\1234561
©o @ 2 4 \
2022 — 2023
Use the graph to determine i) 3bedl Jdeid! pusic!
lim f(x) if it exists Ouz9 Ol ¢ lim  f(x)
x>—2 x—>=2
ey
: 4] 8 ' flx)
N
\ oL
=8 .*4\0 | e 8x
@1 OFY! I [
©o0 @ D.N.E 535230 i
2021 — 2022
Evaluate lim |x2+ o li |x2+ 1] dosd U9
x—» -1t x4-1 x—»—1t x4 -1
1 1
@ -1 O 2 ©1 @ 2
L= sz de 2 GRADE 12 ADV =




== | imits and continuity

Chaptertwo ==

Use the graph to determine e bl Jelad! pusicl
lim f(x) if it exists Od9 ol ¢ lim  f(x)
xX—27 xX—27
y
f ({{'f., LN\'\I\. ,.\‘\.. } |I e
@ _1 @ _2 #_,f ; ., -
© 2 @3
2020 — 2021
Use the graph to determine it 3bd! Jbed! pusiul
am @ <lim f(x)
g
@ -2 ®o
©1 (@) D.N.E 525230 1
2019 — 2020
. 2x— x| L ; o 2x— x|, .
o o ‘
Evaluate !gl(} 3xl 2%’ if it exists Sd9 O ¢ !cl_l}(} axl—2x >l
= sz des 3 GRADE 12 ADV =




= Limits and continuity Chapter two ==

2018 — 2019
= = 2 op o . ] . -2 . o £
Evaluate lim — , if it exists Oz Ol ¢ lim a dosd U9
x-2 |x— 2| x-2 |x— 2|
1 . .
@0 ® -6 GE @DNE 5o s

With my best wishes

Mr. Ahmed Giwily
056 782574
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Limits and continuity

Chapter two

L n (2-3) : Computation of limit
2023 — 2024
. x3 - 27 . x3-27 . . .
Evaluate 561_1}3} 79 L1_1)131 o dosd U9
@ ® > ©2 @6

Suppose that f(x) is bounded: that is, there

exists a constant M such that |f(x)| < M for
all x. Use the squeeze Theorem to prove that
lim x%f(x) =0

x-0

il M dasd SUd O aes Bagazes f(x) OF (248!
x 08 e | f ()| < M 0555 Com
Ol LY B pladdl duylas adswiw
lim x2f(x)=0
X—

Hg:- Jo=|

GRADE 12 ADV




Limits and continuity

2022 — 2023
. . sin x i ] .
Given that lim =1 lim — =1 cal13)
x—0 X x—0 X
. cos’x -1 . cos’x-1 . . .
Evaluate lim 5 lim ——— ded iyl
x—0 2x x—0 2x
1 1
@1 ® 1 © -1 @-1
2
-1 x3 -1 .
Evaluate lim —— im ——————— 4o Ul
x—1 x%2 +2x-3 y_{ﬁl x2 +2x-3 " 79
3 1 1
0 —_ — -
@ ® 3 ©; @
) +Vx -2 - I .
Evaluate lim i ] lim =& V-2 dosd U9
x—1 x—1 x—1 x—1
3 2
@ o0 ® 2 © 2 @3

Hg:- Jo=|

GRADE 12 ADV

Chaptertwo ==




== | imits and continuity

Chaptertwo ==

Evaluate lim x2 csc?x
x—0

lim x% csc?x  dosd d>gi

x—0

@0 ® 1 © 2 @ D.N.E 325250 1
2021 - 2022
. 1- 1 1- 1 ..
Given that lim # == lim C;S R co13)
x—07+ X 2 x—-0* x
) V11— cos x vli—cosx . . o
Evaluate lim ——— lim —— dad U9l
x—-0*t X x—-07t X
V2 1
@2 ® vz ok @:2
N 1- ezx . 1- 2x Q o s
Evaluate lim lim doud U9l
x—»0 1-¢€* x—»0 1-—e*
1 1
@ 2 b > © -2 @ -3
Evaluate lim _3x lim _ X doud U9l
x—>0 3_Vx+9 x_)o 3_ Ix+9 ) n~9
(@ -18 ® o ©1 d —12

GRADE 12 ADV



Limits and continuity

2020 — 2021

Chapter two

If |g(x) —4| < 2(2 — x) forall values of x

Evaluate lim g(x)
x—-2

2o Az | g(x) — 4] < 2(2 — x) <3613
x o8

lim g(x) =gl
x—2

@ -4 ® o

© 2

1
Evaluate lim <x+ 2
x—-0 X

_ L
2

> , if it exists

Ody Of ¢ lim
x—0

1 1 . .
@ -+ ® o © (@ D.N.E 315250 s
. 1-cosx . . . PR 1-cosx . = .
Evaluate lim if it exists a9 Ol lim , VERET
x—0 X sinx x-0 Xx sinx
1 . .
@0 ® 2 © 2 @ D.N.E  3asse

Hg:- Jo=|

GRADE 12 ADV




Hg:- Jo=|

== | imits and continuity Chapter two =
2019 — 2020
= 1 4 o o . 9 & - 1 4’ . o £
Evaluate lim ( — = ),lf it exists Od>g O ¢ lim ( — ) dod U9l
-2 \x—2 x4 x-2 \x—2 x“—4
1 1 . .
@ © 2 ©- @ D.N.E 3isa30
. 1 — cos?x . . o ) 1-cos*x\ . . .
Evaluate lim (—2) , if it exists Od>g Of ¢ lim ( 5 ) VERES]
x—0 X x—0 X
@ o0 ® 2 ©1 @ D.N.E 535350 1
2018 — 2019
X X o . €
i —— im —— KCTY
Evaluate !gl(} P gclll(} Y i
1 . .
@ -6 ® o ©3 @ D.N.E 3asase
i 2+h)3-8 , . (2+h3-8 . .
Evaluate lim E+h -8 if it exists Odg O ¢ lim @+h -8 dosd U9l
h—-0 h—0 h
@ 12 ® 4 ©s ) D.N.E 535350 4

GRADE 12 ADV




== | imits and continuity

Chaptertwo ==

3_ 9 - 3_8 . o £
Evaluate lim — if it exists Od9 Ol ¢ lim Zx— dosd J=>9l
x—2 2x4—-3x-—2 x—2 2x2-3x-2
2017 — 2018
2 xz < o0 e
Evaluate lim ——— lim ——— 4od U9l
x>0 cosix—1 x—0 cosix—1
@1 ® o © oo @ -1
Evaluate lim =i if it exist a9 Ol ¢ lim _x-1 doud ol
— ¢
valua ex_)1 —— if it exists >9 O] m e —x_3 ¥ U
— (s> o> 10 GRADE 12 ADV




= Limits and continuity Chapter two ==

L n (2-4) : Continuity and it n n

2023 — 2024
Determine the interval(s) where s 9SS I (WIAL) & A Su
fx) = %;ex is continuous daia f(x) = %;ex
@ [1,V2)u (VZ,) ® (-1,v2) U (V2 , )
© [-1,v2)u (V2,) @ (1, vV2) U (VZ, )
2022 — 2023

—9_x2 i i (—o0 , ) (=00 , 00)5Aall ddaie = 9-x ~36°13)
If f(x) = el continuous on , @) , ©)BA e flx) = . 3|
Find the value of m , where m is a constant Colods M Eus M dasd ugl
@ -1 ® o © -1 @9

L9z do] 11 GRADE 12 ADV




= Limits and continuity Chapter two ==

Determine the interval(s) where s Og55 I (SIAI) B A du>
n(1-x? WL el

f(x) ! (1\/} ) is continuous daia f(x) = %

@ (0,) ® (0,1) © (-1,1) @ (1,00)

2021 - 2022

Determine the interval(s) where Luws 0§ G (SLA) A S

f(x) = V9 — x2 is continuous daio f(x) = V9 — x2

@ (-3,3) ® [-3,3]

(© (=0, —3] U [3,—) @ (-0, —3) U (3, —)

With my best wishes

Mr. Ahmed Giwily
056 782574
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Limits and continuity

Chapter two

2020 — 2021

Determine the values of m and n where

X2 —mx+2

o if x+1
n if

iscontinuousatx = 1

h(x) =
x=1

DI Ja3 J m,n o8 du>

X2 —mx+2

h(x) = " if x+1
n if x=1
x =1 Lis daio

@m=3,n=1
@m=—3,n=1

2019 — 2020
Determine the interval(s) where s Og55 I (DIA) A i
flx) = x;;jex is continuous dais f(x) = %

@ (—vZ,-1) u(1,V2)
© (-1,)

Q) [-1,V2) U(\/i,oo)
@ (VZ, )

Hg:- Jo=|
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= Limits and continuity Chapter two ==

Identify all points where the function is BB g $T 3d>9 ¢ Juail aus bl arez dgl
discontiuous , and which is(are) removable Uy
sinx if x<0 sinx if x<0
flx) = x? if 0<x<2 flx) = x? if 0<x<2
4x — 3 if x> 2 4x — 3 if x>2
2018 — 2019
Determine the interval(s) where s 9SS I (©IAL) A Su
In (x*-1) . In (x*-1)
x) = ————= is continuous dlaia = ——
f = = e
@ (—,-1) U (2,) ) (—o0,—1] U [2,)
© (=0,-1) U (1, ) @ (—e0, 0) U (2,)

L9z ol 14 GRADE 12 ADV




== | imits and continuity

Chaptertwo ==

Find the values of a and b where f{(x)
is continuous
a(tan ™1 x + 2) if

f(x)={ bcos(x+§)1t if 0<x<3
In(x—2)+ x*+1 if

x<0

x>3

a(tan™! x + 2) if x<0
f(x) = b cos (x+§)1t if 0<x<3
In(x—2)+ x*+1 if x>3

dlais flx) 0813 a, b od dxgl

2017 — 2018

Determine the interval(s) where

f(x) =In (3x — 6) is continuous

s 098 (I (SlAD) 8 A su
daio f(x) =Iln (3x —6)

@ (-2,) ®[2,)
© (~,2) @ (2,00)
= sz desi 15 GRADE 12 ADV =




= Limits and continuity Chapter two ==

Find the values of @ and b where f{x) dais fx) 0513l a, b pd dxgl
is continuous ae* + 1 if x <0
.aex1+x1 lf x<0 f(x) — sin~1 (g) lf 0<x<2
f(x): sin~ (E) lf 0<x<2 xZ_x_l_b lf x> 2
x>—x+b if x> 2

With my best wishes

Mr. Ahmed Giwily
056 782574

L9 dox] 16 GRADE 12 ADV




= Limits and continuity Chapter two ==

L n (2-5) : Limits involving infinit

asymptotes
2023 — 2024
Determine all vertical and slant asymptotes J abledlg ol Il Oyl b glas S Sus
x3 53
off(x)—m f(x)_m
@x=—2,x=3,y=x—1 @ x=-3,x=2,y=x+1
@x=—2,x=3,y=x+1 @x=—3,x=2,y=x—1
Evaluate lim (V4x2 — 2x + 1 — 2x) lim (V4x2 —2x+1—2x) 4 uxgl
xX— oo X— 00

L9z ol 17 GRADE 12 ADV




== | imits and continuity

Chaptertwo ==

2022 — 2023
_ _ L .
Evaluate lin(} sin (e x2> , if it exists Od>9 O lin(} sin (e x2> doud u>ol
@1 ® o © -1 @ D.N.E  s35a5a 18
Evaluate lim (Vx% +1 — x) lim (VxZ+1—x) deduxgl
x— oo X—00

@ o ® o ©1 @
Determine all horizontal asymptotes J 4asy oyad! bghas S ou>

— i . x
Fx) = == f(x) = —
@y=-1 ® y=0 ©y=1 dDy=+1

= by s>l 18 GRADE 12 ADV =




== | imits and continuity

Chapter two

2021 — 2022

Determine all horizontal and vertical
x2

asymptotes f(x) = T2

J dlyl g 4ddY Oyladl bghas S s>

x2

4 — x2

fx) =

@x=4,y= —X
©x= -2 , x=2,y=1

® x= -2 , X=2, y=4x
dDx= -2 , x=2,y=-1

Evaluate lim (e'*"%) lim (e!™*) 4ol usl
xeg xqg
@ —oo ® o © -1 @ oo
2020 — 2021
. 3xt +mat—2x3 -1 . 3xt +mxt-2x3 -1 G

If ;l_)l’g 2x4 +2x3 — x chl_>nolo 2x4 +2x3 — x = 4 051
Find the value of constant m m coldl dad uf
@ -2 ® - © 4 @s

= by s>l 19 GRADE 12 ADV




== | imits and continuity

2019 — 2020

Chaptertwo ==

2
. _ x“+1
Evalaute lim sec™! ( )
x— 00 x+1

0 -1 xz +1 - e e
lim sec dosd U9
X— o x+1

@ o ® o ©n ©) g

2018 — 2019

Evalaute lim cot™! x lim cot ™! x d&duxl
@1 ® o ©-7 @

2017 — 2018

Evaluate lim sin (tan1x) lim sin (tan~1x) ded d>gl
@ o ® 1 ©o @ — o

(—h9> Jol 20

GRADE 12 ADV




= Limits and continuity Chapter two ==

Evaluate lim o li S NN Y|
x>0 3x3+2x+1 xl—g}) 3x3 +2x+1 - =

@ oo ® 3 © 2 @o
a 2

Determine the slant asymptote of y = x“+1 > Sl il Jas du

x24+1 xo2

Y= x—2

@y= -2 & y=2

@y= x+2 @y= x—2

With my best wishes

Mr. Ahmed Giwily
056 782574

L9z do] 21 GRADE 12 ADV




— Differentiation

L n(3-1):T

2023 — 2024

nt lin

velocit

The function s(t) = 3t3 + t represents the
postion function in feet of an object at time t
seconds

Find the avderage velocity between t = 0 and
t =2

b e 2890 15 s(t) = 383 + ¢t VI Jias
AL t el dis pudll
t=29t=0 o dawgiol dgzeicdl ds udl dzg

@ Vg4 = 24 ft/s

© Vapy =13 ft/s

® V4 =26 ft/s

@ vgpg =12 ft/s

2022 - 2023

Find the equation of the tangent line to the

function f(x) = xf—lat x=1

f(x) = % A Lolead! Dalas dof
X

x=1%xs

@yz—%(x+1)+1

©y=->(x-1)-1

2

® y=-2(x-1)+1

@ y=;x-D-1

—Re=> do 22

GRADE 12 ADV

Chapter Three ==




= Differentiation Chapter Three ==

Suppose that the height of a falling object t oAb t da Jaduy e gLASH O y2y8 Lo
second after being dropped from a height dolaoll dlial ¢ 64 ft gLyl (po dbogiuw
64 ft is given by s(t) = 64 — 16t ft dgoinl! ds dl d9l ¢ s(E) = 64 — 162
Find the average velocity between t=29t=1 eyl o dawgioll
t=1landt=2
@ —24 ft/s ® —6 ft/s
© —36 ft/s @ -48 ft/s
2021 — 2022
The function h(t) = 10t* — 24t represents the b e gyl A(t) = 10t* — 24t I JioS
height of an object, calculate velocity and t =1 el Lis @yl 9 dgomial! de pd! s
acelerationatt = 1
@v(1) = —4,a(1) = -20 ® v(1) = 4,a(1) = —20
©wv(1) = —4,a(1) = 20 @ v(1) = 4,a(1) = 20
List points A, B, C, and D in order of Lliedl el CS/s D, C, B, A bl dossY elas
increasing slope the tangent line u\z.ux" o ol
@B,C,D,A :

B
® c.B,A,D ‘/‘\ D

-

©D,C,B,A W .
@ A,B,C,D /

P ESRVES 23 GRADE 12 ADV




= Differentiation Chapter Three ==

2020 — 2021
Find the equation of the tangent line to the f(x) =Vx+3 Al uleal) dslaa 23 f
function f(x) =vx +3 atx = -2 x=-2
1
@y:z(x—1)+2 @y=%(x—2)+1
1
©y=;@+2)+1 @ y=4@x+2)+2
2017 — 2018
Find the average velocity for given positiosn 29 90dl AW dlawgiall dgxiall de ! a9l
function s(t) = Vt? + 8t between t = 0 and t=19t=00s(t) =Vt + 8t
t = 1, where S in meters and t in seconds Slsdlb t 9okL S Cuw
5
@gm/s ® 3m/s ©0m/s @—Bm/s

With my best wishes

Mr. Ahmed Giwily
056 782574

L9z do] 24 GRADE 12 ADV




2023 — 2024

— Differentiation

L

Chapter Three ==

n (3-2) : The Derivativ

the given point

Which graph does not have a tangent line at

Collanall Aaidl Wie polos ) ud Slo s

Yy
A

y=sinx,X=nx

Yy ., _ —
A }[—xz_l 11_0

ax+b
x% —3x

@ = {

if x<0
if x>0

Find all real numbers a and b

Such that f *(0) exists

ax+b if x<0
x*—3x if x>0

@ = {
0353 Cuzo a, b dadddl sluedl & ..\q-gi

83994 f(0)

@a=-3,b=0

©a=0,b=3

®a=0,b=-3

Wa=3,b=0

u—b&"' Jo=|

25
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Differentiation

Chapter Three ==

Use the given graph of f " to sketch a 219 Qe Jeed puyd 7 Gl Jded! puSeial
plausible graph of continuous function f f AW Jedao
o] |
i |- 5 ,,,,,,,,,,,,,,,,,,,,
facs S AN EEEEENANEEEEEESAEES.
H 1 NG N N N
HH S NMEENESERNEEEEEESEEES.
5 4 S S o S o A e s A s
1T I I e e
o A T
Chg e e e T D T T T
4] 07 0
-5 AT 5
| -6y -6y
2022 - 2023
Use the graph of y = f(x) to sketch Y = f(x) 3 Q! Jeitatd! puseiul
a graphof y = £ () y = £ () Gl bl sy
Y
A
y=r@
] u
/ | /
@ ® © \ / @ —
L o f

Hg:- Jo=|

26
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— Differentiation

2021 — 2022

Chapter Three

Determine the values of a and b if

x? 4+ 2x
f&) = {ax + b

if x<0
if x>0

Such that f *(0) exists

DI Ja5 I a,b o du>

if x<0
if x>0

x% + 2x

f(x)z{ax+b

83990 f7(0) 09 Cum

@a=-2,b=0

©a=0,b=2

®a=0,b=-2

Wa=2,b=0

Use the graph of y = f *(x) to sketch
a graphofy = f (x)

Y = £ J Gleall Jebadll puti
Y = F () Jbd o sy

: :{
©) ® ]} © 4 / @ _\T'__"'_""v -
/ \/\/ \
I : \
L= s> des 27 GRADE 12 ADV




Differentiation

Chapter Three

2020 — 2021

The function f(x) = /|x — 1| is defined for
all values of x
Which of the following is true?

X o o) dgao fi(x) = 4/[x — 1] DI
Sdoazmio A3V Jozell 0

@ f is not continuous atx = 1

Q) gcillllf(x) # 0

@ f is differentiable at x = 1

(© £ is continuous and not differentiable at x = 1

x=1 Lis duaio p& f

x =1 L UL b peg duaie f
x=1 Ls i LG f

With my best wishes

Mr. Ahmed Giwily
056 782574

If f(x) =x*—5x,then x OB f(x) = x*—5x o513
lim - () lim [ (x)- f(2)
X2 x—2 x-2 x—2

(a) 38 ® 6 © 27 d 48

Hg:- o=

28
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= Differentiation Chapter Three ==

2019 — 2020

Which of the following is not differentiable | ¢ x = 2 wis FELAN B ne &3V JIgl ;o S
atx =27?

4 if x<2 2
@f(x)={2x if x=2 ® g(x)—x+2
© h(x) = |x — 2]? @ qx) = x2 -4

P ESRVES 29 GRADE 12 ADV




— Differentiation

Chapter Three ==

Use the graph of f to sketch
a graphof f°

f A 3l Jkad! pusind
[ ! deadd! o)

u_b? Jo=|

30
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— Differentiation

Chapter Three ==

If f(x) =2x*+bx+3

and lim fe+h-f2) _
h -0 h
find the value of b

10,

lim f(2+ h) - f(2)
h -0 h

f(x) =2x* + bx + 3 <3613

= 10 <38y

2018 — 2019

Use the graph of f to sketch
a graphof f

£ AW 3l Jeiadd! p i
[ gl Jbed! oy

[ /\

@ '_/.f\ O, /

B - —

[

| \

/ \
© - Af @

EsiE
A
1

L= sz de 31 GRADE 12 ADV




Differentiation

Chapter Three

Sketch a graph for a function satisfying the
following conditions

f@W=-3,f2=0,f(0)=-1,
f@=-2,f2)=1,f(0)=0

AW ailasdl 399 dIul Libe Mdted ouny!
f@W=-3,f@=0,f(0)=-1,
f@=-2,f2)=1,f(0)=0

2017 — 2018

Use the graph of f * below to sketch
a plausible graph of y = f (x)

Sl o)l oo 801 bl ko)l putseis!
f alaiall DI Jginall

@

1%
@
i
® /] @
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- Differentiation

Chapter Three

2017 — 2018

Determine the function that is differntaible
atx =2

x = 2 Lo G ALl Uil su>

o 4x if x<2
@f(x)_{x2+4 if x>2

x <2
x=>2

© px) = {4 erxe i;

(4 if x<2
® g(x)_{Zx if x>2
@h()_{Bx if x<2

V= x+4 if x=>2

Use defintion of limits to find derivative of
function f(x) = x> —2xatx =3

AN didun Sl Bolgid! Ciyas puisciu
x=3 e f(x) = x* —2x

With my best wishes

Mr. Ahmed Giwily

056 782574

Hg:- o=

33

GRADE 12 ADV




= Differentiation Chapter Three ==

Lesson (3-3) : Computation of Derivatives

(The power Rule)

2023 — 2024

The function s(t) = 2Vt + 2t? o) 2Bgall D> s() = 24/t + 262 DI i
represents the position of an object & Ll A1 dzi Lo
Find the acceleration function

@ a(t) =1tz +4 ® a(t)=—§t‘%+4

N

@a(t)=t_%+4t @ a(t)=t%+4t

Find all values of x for which the tangent line & polead! Ladis 090 9 x 08 aro d= gl

to y = 3x*—6x%+1 is horizontal Wbl osSo y = 3t — 622 + 1 sovial
@xz—l,xzo,le @ x=-2,x=0,x=2
©x=—V2,x=0,x=+2 @ x=—V3,x=0,x=+3
2022 — 2023

Find all values of x for which the tangent line Je poleall s G09S Mg x o8 gper A9l
to y = x*—2x%+ 3 is horizontal Widl oS y = x% — 242 + 3 sovial
@x=-1,x=2 ® x=1,x=+3

©x=+1,0 @ x= —vZ,x=v2
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Differentiation

Chapter Three

Find the derivative of the function

f(t) = 3t™ — 2¢13

AW diio dgl

f(t) = 3t™ — 2¢13

@ f(t) = 3mr—2.6t
© () = 3mt™ 1 — 2.6t°3

® f(t) = 3wt — 2.6t
@ £ (t) = 3mt™ — 2.6t%3

2021 — 2022

Find all values of x for which the tangent line
to y = x3 —2x+ 1 makes an angle of
measure 45° with x — axis counterclock wise

Ao pelendl e S5 G x p:éwx?j
45° gl dglhy S y = a3 — 2x 4+ 1 Gl
uSlae oLl (ol A9l OF posd (e X ygoeall e

deludl Oyldal

@x= —vV2,x= -1 ® x=+V2,x=1
©x=—V2,x=+2 DWx=-1,x=1
2020 - 2021

A ball is propelled upward with a relation
s(t) = 56t — 4t* where ¢ in seconds and
S in meters.

Determine the maximum height

MW\WCAS)MQLSS’S;LSASPS
QYL s 9 3IsWL t Eus s(E) = 56t — 412
€ 8ySI1 ] i O S gLl (a8l Lo

@7m

(@ 168 m

© 196 m d 392 m

Hg:- Jo=|
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— Differentiation

Chapter Three

If h*(x) = n.,/h(x) wheren > 0and sn>0<&e>h'(x) =n,/h(x) <613

h " (x) = 18 at a given point, then find the x Blaxe dladi wic h '(x) = 18

value of n N ded Al
@6 ® 36 ©3 @ 3v2
2019 - 2020

4x?% - 3 4x?* - 3 . .

Find (1) I g(x) === g0 = T 13 g (1) sl
@g1)=6 ® g'@1)=4 ©g (1) =10 @ g (1)=5
2018 — 2019

1
If f(x) = x*+3x%—2,thenfind f™ (g)

1 ¢ o
f (g) Aol ¢ f(x) = x* +3x% — 2 0613

o ()5 o (-4
or () ar @)

(—h9> Jol 36
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— Differentiation

Chapter Three ==

Find all values of x where the tangent line to
y = x3 — 6x% + 1 is horizontal

loall ke 39S Jlg x o8 axer dxol
Widl y = x% —6x2 +1

@xz 0, x=14
@x= —4.,x=0

@ x=—4,x=0,x=4
@x= -1, x=0,x=1

2017 — 2018

If f(x) = 2x—x°+1,thenfind f> (-1)

f (1) d=sle f(x) = 2x — 25 + 1 0513

@ f" (-1)=-20

©f" (-1) =20

® fr(-1D=0

Df(-1)=-3

With my best wishes

Mr. Ahmed Giwily
056 782574
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= Differentiation Chapter Three ==

L n (3-4) : Derivativ f Pr t an
Quotient Functions
2023 — 2024
i ; i APTIETI
Given that the function h(x) = ™ h(x) = ) ol uoyd Mo
f2)=2,f@=1 f@=15f2) =2
Compute h' (2) he(2) T
@h(2)=-5 ® h'(2)=-1
©hn(@2)=1 @h(2)=3
2021 — 2022
Find the derivative of the function U diie d>
6x 6x
f(x)=\/§+1 f(x)=\/}+1
oy 3Vx-6 o 6Vx+6
@f(x)—(\/;+1)z ® f(x)_(\/}+1)z
oy 3Vx+6 N 6= 3Vx
©f W=z Df o=

L9 dox] 38 GRADE 12 ADV




— Differentiation

Chapter Three ==

2019 — 2020

Suppose the price of an object is AED 2.4
and 12,000 units are sold. If the price
increases at a rate of AED 0.1 per year and
the quantity sold decreases at a rate of
1,500 per year , at what rate will revenue
increase?

Hint : (Revenue equals product of price
and quantity)

AED2.4 g2 Ba>lg dakad) Jloul yaudl Of 20 e
21339 yraudl OB 13 . y2udl 1dgs 12,000 Carasg
daoll &Sl Ji5g d1g)l pladl (3 Coludd 10 Jiaoy
313355 Juae Sld w9l alall (31,500 Juaes

¢ bl

(35S § by piae (el 59l ololyp) Sl

2017 — 2018
I Fx) = in -~ then find f*(x) £ () w28l £(x) =ﬁasug
N -3 N3
@ f(x) Zxt 1) O, f(x)——(2x+1)2
© F(x) =——2 @ F(x) =—2>
fr T (2x + 1)2 fr T (2x+ 1)2

(—h9> Jol 39
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— Differentiation

Chapter Three ==

The price of an object is AED 12 and
10,000 units are sold. The company wants
to increase the quantity sold by 1000 units
per year while increasing the revenue by
AED 15,000 per year. At what rate wolud
the price have to be increased to reach
these goals?

AED 12 s dakus (yo 5419l daladll g pruw
duaSdl Bl S 4l oyl L lgie dalad 10,000 g
SlyYI 83L) ae plall § dalad 1000 yldies dasel!
Sl Juaodl Led alall yudS (§ AED 15,000 i
§ ol i G padl BoL) A cami

With my best wishes

Mr. Ahmed Giwily
056 782574
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= Differentiation Chapter Three
L n (3-5) : The Chain Rul

2023 - 2024

Given that the function f(x) = x> + 2x + 1 fx) =23+ 2x + 1AW O (28 Je
has an inverse function g . g duSe dIs g
compute at g *(—2) g (=2) ol
@ -1 ® o © @s

2022 — 2023

Use the graphs to find the derivative of the

composite function f(g(x)), atx = 3

AN Aiéine Doy Aoled! CiMi)! pusiu!

x=3%s f(g(x)) &Syl

Yy

‘t : y=9(x) /
i/ 21 A /
- l/ \
2 —1 2 8 4 4 ,/ g\; e
\_L _2/1—1 : \2 ol
7\; / v=I® —2
@ o ® 3 ©9 @D.N.E  3as25e 8
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Differentiation

2021 — 2022

Chapter Three

Suppose that the function h(x) = f(g(x))
Use the relevant information
ff@)=3,f1=4,f1)=3

9 B3)=5,9g1)=-2,91)=2

pasiwl ¢ h(x) = f(g(x)) I o o8 r
Aall 13 Sloglaall
ff@=3,fM)=4,f1)=3
g'3)=5,g1)=-2,g(1)=2

To compute h'(1) h(1) ol
@h@)=3 ® h'(1) =20 ©h@=-6 @h@)=5
2019 - 2020

Let f(x) = x5 + 4x — 2 has an inverse

function g(x) , compute g "(—2)

f) = 2% + 4x — 2 Ol Je
g (—2) >l ¢ g(x) drusSs A3 1Y

@g‘(—2)=i

©g'(-2)=-3

. 1

® g (_Z)ZZ
. 1
@g (_2)=_E

L",__bga- o=
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2018 — 2019
Given that f(x) = x> + 5x+ 6 has an fx)=x3 +5x+6 O ok 13)
inverse function g(x) , determine g *(x) g (x) 34> ¢ g(x) dusSs Ao g
)= L _
@o™=1m5e ® g = g(x)]2
“(x) = 1 1
© 9™ = 3er sl Do =35mrs
2017 — 2018
If g(x) is an inverse function for Il dewSal Al g (x) <SE13)
f(x) = x3 +2x +1, compute g (-2) g (—2)d=>9l¢ f(x) = 3 +2x+1

With my best wishes

Mr. Ahmed Giwily
056 782574
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L n (3-6) : Derivativ f

Trigonometric Functions

2023 — 2024
2022 — 2023
Find the derivative of the function AW ddiine dgl
f(x) = sin? (tan x) f(x) = sin? (tan x)

(@ f (x) = 2 sin (tan x). cos (tan x). sec®x
® f (x) =2 sin (tanx).cos x + sec®x.sin’x
© f (x) =2 sin (tanx).sec®x

@ f (x) = 2 sin (tan x) cos x.sec*x

2021 — 2022
Find the derivative of the function AW ddiine dgl
f(x) = tan 3x — csc*x f(x) = tan 3x — csc?x

@ f (x) =3sec?3x + 2 csc®x cotx
® f(x) =3 sec?3x — 2 csc’x cotx

x) = 3 sec?3x + 2 cot?x cscx
© f(x) =3 sec?3x + 2 cot?

@ f (x) =3sec?3x— 2 cot’x cscx

L9z ol 44 GRADE 12 ADV




Differentiation

2020 — 2021

Chapter Three

Find the derivative of the function
2

I ddiine Aol

sin x sin x2
fo0 == fx) ==—3
@ F(x) = 2x cos x> ®) £ = 2x3 cos x%2 —2x sin x?2

2x

. 2x3 cos x% + 2x sin x?
@ f (.X') = 2

x%

@ fw=25r

2018 — 2019

A spring hanging from the ceiling vibrates up
and down. Its vertical position at time

0 <t < misgiven by f(t) = 4 cos (2t) what
is its location when its velocity is 0?

489 ¢ Jaol Jlg el JI Caiudl o Blas 055 A
plastiul t el § (gwlyl dadge a3
0 <t <m > f(t) =4cos (2t

€0 el Juas bois aBgall Lo

x&QQQQQQQQQ&'

2017 — 2018

Find the derivative of
f(x) = \/tan (x3 + 2x)

AW diiiio dgl
f(x) = \/tan (a3 + 2x)

Hg:- Jo=|
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L n (3-7) : Derivativ f Exponential

Logarithmic Functions

2023 — 2024

Use logarithmic differentiation to find the Aiine Sl eiyle gl Jiolal puseil
derivative of f(x) = x@- x2)
f(x) = x4=%9

@ f @) =2t |-2xinx+4- 22|
® @)= —2xlnx+%(4— x2)
© f)= x4 [-2xInx+4— x?]

@ fx)= x(4-*) [— lnx+%(4— xz)]

Find the equation of tangent line of Y2+ xe? =4 —x Jpolesd Dolae A9l
y% + xe¥ = 4 — x at the point (2, 0) (2,0) kil wis

P ESRVES 46 GRADE 12 ADV




— Differentiation

2022 — 2023
Find the derivative of the function AW ddiine dgl
Vin x Vin x
) ==~ fily ==
R _1-2Inx R _ 1
@ fw=—7F= ® f@=ga=
. _1-2Inx . _1-2Inx
© r®= 2x%\Inx @ f@= 2x2

Use logarithmic differentiation to find the

derivative of f(x) = (sin x)*

A1) didne Sl @iyl glll Juold puseicl

f(x) = (sinx)*

@ f (x) = (sinx)*.(x cot x + In (sin x))
b f(x) = (xcotx+ In(sinx))

© f'(x) = (sinx)*.(x + In (sinx))

©) f (x) = (sinx)*. (xcotx)

2021 — 2022

The value of investment in time t is given by
v(t) =60e 02t

Find the instantaneous percentage rate of
change of the value

plustiuwl adzs t il (§ Hlediadl dosd
v(t) = 60e 02t
23l Jaselll Juaol) dgiall dewdd! azgf

@ —-60% ® -25%

© 20% @ 60%

Hg:- o= 47
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— Differentiation

Chapter Three

Use logarithmic differentiation to find the
derivative of f(x) = (x®)**

I ddsiine Sl @ioyle gl Jiolal puseicl
fx) = (x*)*

@ ()= (xA)*.(8Ilnx+8)
® )= @)*.dlnx+4)
© f(x) = 4(x?)3*.(8Inx +8)
@ fx)=2a2)*.Ainx+4)

2020 — 2021

Find the derivative of
f(x)=e*Inx

J "‘-:.. =0 v\?j;"
f(x)=e*Inx

@ f'(x)=e+Inx
® f‘(x)=£;—x

© f‘(x)=i+e"

@ f@=eG+inx

2020 — 2021

Find the derivative of
f®) = In (t3 + 3t)

JJ dgnial 4?31
f(x) = In (t3 + 30)

@ f@®=@G@t2+3).ln + 30

w1

® f(t)_t3+3t

. 3t2 +3

© fo= t3 +3t
2

@ \(f) = 3t"+3

i (t3+3t)2

Lrb}"' o=
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2019 — 2020

Chapter Three ==

Use logarithmic differentiation to find the
derivative of g(x) = (x*)3*,x >0

W ddiine Sl eiyle gl ol puseicl

x>0 Cu>c glx) = (x2)3

2023 — 2024
2019 — 2020

The concentration c of a certain chemical
after t seconds of an autocatalytic reaction is

. 6 .
given by c(t) = T show thatc'(t) >0

and use this information to determine that
the concentration of the chemical never
exceeds 6

t s Dro AdleasS Baled 2SI o @
Bl asdl 313 Jelad e (0155) &
\ 6
«c(t) ? 0u|u33‘ c(t) = 2o 81
CSyall #1535 O e wSUl iloghasdl 840 pusein

6 i Y kel

With my best wishes

Mr. Ahmed Giwily
056 782574
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Chapter Three ==
2018 — 2019
Find the derivative of ABsiual! A gl
eV x3+1 eV x3+1
fx) =— f)=—5

Use logarithmic differentiation to find the
2

D11 Ao Sl eyl glll ol puei!
2

derivative of h(x) = G)x h(x) = G)x
2017 — 2018

Find the derivative of Adiial) A9
f(x) =e*lnx f(x) =e*lnx
@ f(x)=xe*

0] f(x)= (;—x+ e*lnx
© f‘(x)ze;x+lnx
@ f@= e"+i

Hg:- Jo=|
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f(x) =4sec™! (x*)

- Differentiation Chapter Three ==
L n (3-8) : Implicit Differentiation inver
Trigonometric Functions
Find the derivative of J Al ds ol

f(x) =4sec™! (x*)

N 4 von 16
@ rw=—== C@fbc)—xjE
. . 16
© rw= xv/x*-1 9 rw= x/xt-1
2022 — 2023
Find the derivative of J Adziad Al
f(x) = sin™! (Vx) f(x) = sin™! (Vx)
@ f@=— ® f()=———
2./x (1—x) 2 x (1-22)
AN —_ _1 AN — 1
© f ()= Jx(1-x) @ fr= Vx (1-x)
L= sz de 51 GRADE 12 ADV
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Chapter Three ==

Find implicitly y'(x) for x2y — 3y3 = x2 +1

x2y —3y% = 22 + 1 Il y'(x) gl

f(x) = cos™1 (2x3)

® yw= Zx’;;zg ® yw= 35 _23
© yw= 22 @ yw= 505
With my best wishes
Mr. Ahmed Giwily
056 782574
2021 — 2022
Find the derivative of - dainell dgl

f(x) = cos™! (2x3)

. _ —6x . . 6x
@f(x)—m @f(x)_m
© f)= == @ Fw= ==
B V1 —4x6 B V1 —4x6
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Differentiation

Chapter Three

Find implicitly y'(x) for x2y + 3y = 4x

22y + 3y = 4x I Lied Y (x) A9

. _ 4 - 2xy . _ 4 — ny2
® y () = x2+3 ® y(x) = 2x%2y +3
. . 4 — ny2 . _ 4 - 2xy
© y®= 35,3 @ yw= 5=
2020 — 2021
Find the derivative of J a3z A9l
tan~1 (x3) tan~! (x3)
3x2 1 -1 1
@ 1+ x6 ® 1 — x6 © 1 — x6 @ 1+ x6

Find all points for which the tangent line to
x* + y?> — 2y = 0 is horizontal

LWadix2 + y2 -2y =0

@ (0,0),(0,2)
® (0,0),(0,-2)
© (0,2)
@ (0,0

Hg:- Jo=|
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2019 — 2020

Find the derivative of
f(x) = tan1 (cos 2x)

- d&iiadl dgl
f(x) = tan™! (x3)

. _ 2 . _ —-2sin2x
@f @ 1+ 4x2 ®fe= 1+ (cos 2x)?2
N 2 N 2 sin 2x
©f V1 — (cos 2x)? D s = 1+ cos (2x)2
Find implicitly y'(x) for 5 + % =5 § + % =5 J e y'(x) d9i
2018 — 2019
Find the derivative of - dainell dgl
f(x) = cos™1 (2x) f(x) = cos™1 (2x)
. __2sin (2x) . _ -2
@ f (X) - cosz(x— 2) @ f (X) - m
ry 2 o 2
Or®=re O r®=-r=0s
= by s>l 54 GRADE 12 ADV
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Find the derivaltive y'(x) implicitly
If xy?+5x= (2y+1)3

Wiawd ' (x) dlidinall S gl
xy?> +5x = 2y +1)3

2017 — 2018

Find all points for which the tangent line to
x%2y? = 3y + 1 is horizontal

Sl laall Lilis Og50 (I blad! o e d= gl
Ladl x2y2 = 3y + 1

Hg:- Jo=|
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— Differentiation

L n (3-10) : The M
2023 - 2024

Chapter Three ==

V. Theorem

Find a value of c as guaranteed by the Mean
Value Theorem for the function
f(x) = x* + x on the interval [-1, 0]

o “.."a:’).zs o o0 "‘é.:\." ]s...n?c aﬁéu\?jg"
[—1,0] 84801 & f(x) = x% + x Al dawgioll

2022 — 2023

Find a value of c as guaranteed by the Mean dapdll oyl dddos Gl JSEJL ¢ dogd ugl
Value Theorem for the function [0, 2] 8480 § f(x) = x% — 2x Il dlawgial!
f(x) = x* — 2x ontheinterval [0, 2]

@ c=2

® c=0

@ c=1

@ c¢=1.5

2019 — 2020

Find a value of c as guaranteed by the Mean
Value Theorem for the function
f(x) = x% + 1 ontheinterval [0, 2]

o “.." a:?)% o o ”‘”Sin ]s...'t?c w.&?ﬁi
[0, 2] BA) § F(x) = 2% + 1 DI A gied!

@ c=2
® c=0
© c=1
@ c=0.5

(—h9> Jol 56
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Prove that x* + 6x* — 1 = 0 has exactly two buall O xt + 6x%2 — 1 = 0 Of el
solutions

2019 — 2020

Determine the interval where the function

f(x) = x* — x + 1 satisfies Rolle's theorem
and find the value of ¢

J gy duylas Basd 31 B AL Sl
cdoduzgi@d f(x) =x% —x+1

2018 — 2019

If £ (x) < 0 for all values of x, x o8 (%) < 00813

prove that f (x) is a decreasing function that | f (a) > f(b) 0513 &adlie 0455 f (x) OF cud

is f(a) > f(b)whena <b a < blus

GRADE 12 ADV




— Differentiation

Show that the function f(x) =3 —x+e™*
Is decresing

duadlioe 0gSS f (x) = 3 — x + e~ AW O by

2019 — 2020

Find a value of c satisfying the conclusion of
the Mean Value Theorem for

B B 23 0 € Az
Sjﬁl‘;gf(x) =x2+2x+1 AL cUa.wy.oJl

f(x) = x* + 2x + 1 on the interval [0, 1] [0, 1]
@ c=% @ c=0
@ c=1 @ c=%

= sz des 58 GRADE 12 ADV
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2017 — 2018

If f and g are two contiunius on the [a, b], [a,b] 8AY § cihsaio adld g 9 f CSE13)
and differenentaible functions on the Eu>(a, b) A § b a9y
interval (a, b) with f(a) = g(a) and f(b) =g(b)sf(a) = g(a)
f(b) = g(b) , prove that at some point in the | i wie HLjlgie Olwko o) g 9 f  Of cbld
interval (a,b), f and g have parallel (a,b) 5 3L
tangent lines

With my best wishes

Mr. Ahmed Giwily
056 7825743
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