


Limits and continuity

— Chapter two
L n(2-1): T nt lin th
length of a curve
2022 — 2023
Estimate the arc length of the curve BA 3 f(x) = x° 4 2 Gomiall (ugd Jgb )ud
f(x) = x3+2ontheinterval -1 <x <1 dopiuns plad = 2 pldsiwlb —1 < x < 1
using n = 2 line segment
@ vz ® 2v2 © Ve @2
= s>t 1 GRADE 12 ADV




Limits and continuity

L

2022 — 2023

n (2-2) : Th

ncept of a limit

Chaptertwo ==

Use the graph to determine
lim2 f(x) if it exists
x—>—

ol Gl el pusil
9 Of ¢ lim f(x)
F==

=
T )
\ 4 e
@1 ) -4
©o0 (@ D.N.E 315330 & Y
2021 — 2022
Evaluate lim |x2+ 3 li |x2+ 1 dod U9
x- -1t x4-1 x——1t x4 -1
@ -1 ®- ©1 @
Use the graph to determine i 3bedl Jdeid! pusic!
lim f(x) if it exists @iy ol ¢ lim  f(x)
xX—27 xX—27
y
|{{,:/' i\'k\." \: t II e
@ -1 OF: )
!
© 2 @3
= s> de 2 GRADE 12 ADV =




== | imits and continuity

2020 — 2021

Chaptertwo ==

Use the graph to determine

Jim, /(0

il bl e puSeiwl
lm F)

@ -2 ®o

©1 (@ D.N.E 335354 1

2019 - 2020

Evaluate li 2x — | if it exist S>3 Ol ¢ i 22— |xf 3 U0
valua exl_l)l(} |3x|—2x'| IT exISts >9 U,‘xl_l;l(} |3x|_2x 5 >9

2018 — 2019

Evaluate lim ~—— , if it exists Gud O ¢ lim ———  ded d g

x-2 |x— 2| x-2 |x— 2|
@0 ® -6 : @ D.N.E  53s25a 18
= s>t GRADE 12 ADV =




Limits and continuity

Chapter two

[ ] [ ] [ ]
L n (2-3) : Computation of limit
2022 - 2023
i sin x . sin x v
Given that lim = lim =1 a1
x—0 X x—0 X
) cos’x -1 ) cos’x—-1 . . .
Evaluate lim lim dosd U9
x—-0 x2 x—0 2x2
1 1
@ 2 ® 1 © -1 @ — 2
. 3_1 ] 3_1 - .
Evaluate lim Zx— lim Zx— dosd U9l
x—>1 x4 +2x—-3 r—1 x2 +2x-3
3 1 1
@0 Q) 2 © 2 ©) 2
) +Vx -2 ) +Vx -2 . . .
Evaluate lim i ] li x4x-2 daud U9l
x-1 x—1 x—1 x—1
3 2
@0 ® 2 © 2 ()5

u—-b&" o>
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== | imits and continuity

Chaptertwo ==

Evaluate lim x2 csc?x
x—0

lim x2 csc?x  dad uzgl

x—0

@0 ® 1 © 2 @ D.N.E 325250 1
2021 - 2022
. . 1-cosx 1 1—-cos x 1 .
Given that lim ———=- lim = —caK13)
x—0t x2 22 x -0t x2 2
Vv1-— v1— R
Evaluate lim ———— lim — % dosd U9
x—-0*t X x—-07t X
V2 1
@2 ® 2 ok @:2
N 1- ezx . 1- 2x Q o s
Evaluate lim lim doud U9l
x—0 1-eX x—»0 1-—eX
1
@ 2 ® - © -2 @ -2
Evaluate lim ———— lim — dedu=gl
aate X0 3-Vx+o #20 3-Vxro &I
(@ -18 ® o ©1 d —12
= by s>l 5 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
. 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  3as2se

u—-‘b&" o>
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Limits and continu

2019 — 2020

ity

Chapter two

4

Evaluate lim
x—2

1
(x — x2_4) , if it exists

Sd>9 o) ¢ lim
x-2

( 1 4 ) doud "..\.‘>T
x—2 x%-4 e

1 1 . .
@ b 2 © @ D.N.E 515250 16
. 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 b 2 ©1 @ D.N.E 325250
2018 — 2019
X X . o €
i —— i R J=9f
Evaluate lim ——— lim - dod U9
1 . .
@ -6 ® o ©3 (@ D.N.E 315350 18

u—-b&" o>
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== | imits and continuity

Chaptertwo ==

u—-‘b&" o>

) 2+h)3-8 s ) 2+h)3 -8 . . .
Evaluate }lm(} (CRAOREL if it exists Od9 O) ¢ }lma G+h -8 dosd J=>9l
(@ 12 ® 4 ©8 (d) D.N.E 32530 s
Evaluate li i e 1 e i

valuate lim if it exists A9 ¢ im —————  doud U9l

x—2 2x2-3x-2 79 O ¢ xle 2x2 -3x-2 e
2017 — 2018

- 2 x2 a o )
Evaluate lim —— lim ——— 4e8 U9l

x—0 cos“x—1 x—0 cosix—1 -

@1 ® o © o @ -1
Evaluate lim zo L if it exist a9 ol ¢ i x 1 doud gl
—IT1 XISTS ¢ 1M —
x_)l Vlo_x_3 "90‘ x_)l llo_x_3 o 03
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= | imits and continuity

Chaptertwo ==

Find the value of m , where m is a constant

L n (2-4) : Continuity and it n n
2022 - 2023
9 —x2 ) - “ 9-x% ..
If f(x) = —— s continuous on (o0, @) (-0, )8l e dbaio f(x) = — s 13

colbode m Cus> mz\.o.@.\:-ﬁ

@ -1 ® o © -1 @9

Determine the interval(s) where s 0§ G (SLA) A S
n — xz n - xz

f(x) = % is continuous daino f(x) = l(lT)

@ (0, ) ® (0,1) © (-1,1) @ (1,00)

2021 — 2022

Determine the interval(s) where

f(x) = V9 — x2 is continuous

uie 5585 I (LAD) 8 AR ou>
daio f(x) = V9 — x2

@ (-3,3)
(© (=0, -3] U [3,~)

® [-3,3]
@ (o, -3) U (3,—)

‘_;_JA? o=
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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) = x;+_+26x

@ (—vZ,-1) u (1,v2)
© (-1,)

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

u_.bg.:- o=

10
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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,) B (—o0,—1] U [2,)
© (—0,-1) U (1, ) @ (—e0, 0) U (2,)

—h9> Sl 11 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 fx) 0813 a, b ed dzgl

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) @ (2,0)
= sz e 12 GRADE 12 ADV =




= Limits and continuity Chapter two ==

Find the values of « and b where f{(x) dlais f(x) OS13a, b a8 a9l
is continuous ae® + 1 if x <0
ae* +xl if x<0 f) = { sin? (g) if 0<x<2
fo =14 sint (3) if 0<x<2 x2—x+b if x> 2
x*—x+b if x> 2

=g o 13 GRADE 12 ADV




== | imits and continuity

Chaptertwo ==

L n (2-5) : Limits involving infini
asymptotes
2022 — 2023
_1 _1 .
Evaluate lin(} sin (e x2> , if it exists Od>9 O lin(} sin (e xz) doud u>ol
@1 ® o © -1 (@ D.N.E 535350 s
Evaluate lim (Vx% +1 — x) lim (VaZ +1—x) 4oyl
xX— oo X—00
@ o ® o ©1 @
Determine all horizontal asymptotes J 4ady oylad! bglas S ou>
— X . x
Fx) = == f(x) = —
@y=-1 ® y=0 ©y=1 dDy=+1
= by s>l 14 GRADE 12 ADV =




== | imits and continuity

Chapter two

2021 — 2022

Determine all horizontal and vertical
x2

asymptotes f(x) = T2

J dlyl g 4ddY Oylanl bghas S s>

x2

4 — x2

fx) =

@x=4,y= —x
©x= -2 , X=2,y=Xx

® x=-2,x=2, y=4x
dDx= -2 , X=2,y=—Xx

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

s chl—glo 2x% +2x3 —x }cl—glo 2x% +2x3 — x = 4 051
Find the value of constant m m coldl dad us>f
@ -2 ® - © 4 @s

= by s>l 15 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&duxgl
@1 ® o ©-7 @

2017 — 2018

Evaluate lim sin (tan1x) lim sin (tan 1x) 4ed szl
@ o ® 1 ©o @ — o

—Re> do 16
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= Limits and continuity Chapter two ==

Evaluate lim ol li G g R
x>0 3x3+2x+1 xl—glo 3x3 +2x+1 - ©

@ oo ® 3 © 2 @o
. 2

Determine the slant asymptote of y = x“+1 w> Jiladl oyl Jas sus

x24+1 X2

Y= x—2

@y=-2 ® y=2

@y= x+2 @y= x—2

With my best wishes

Mr. Ahmed Giwily
056 7825743

L9 do> 17 GRADE 12 ADV




— Differentiation

Chapter Three ==

2022 — 2023

L n(3-1): T nt lin velocit

Find the equation of the tangent line to the

function f(x) = xf—lat x=1

) = —— B puloa Dslas uzf
X

x=1xs

@y=—%(x+1)—1

©y=-s@-1-1

® y=-2(x-1+1

@ y=;x-D-1

Suppose that the height of a falling object t
second after being dropped from a height
64 ft is given by s(t) = 64 — 16t ft

Find the average velocity between

o0 &00 t day Jaku e B OF (28 e
Uslaod! Alial ¢ 64 ft §LaT) o dlogiu
dgzioall ds ! d=>9l ¢ s(t) = 64 — 162
t=2 9t =1 cawyl o dawgiall

t=1andt=2

@ —24 ft/s ® —6 ft/s
© —36 ft/s @ -48 ft/s
2021 — 2022

The function h(t) = 10t?> — 24t represents the
height of an object, calculate velocity and
acelerationatt = 1

b e gl h(t) = 10t* — 24¢ I JioS
t =1 eyl Lis @yl 9 dgomial! ds pd! s

@v(1) = —4,a(1) = -20
©v(1) = —4,a(1) = 20

® v(1) = 4,a(1) = —20
@ v(1) = 4,a(1) = 20

<

o

GRADE 12 ADV



Differentiation

Chapter Three ==

List points A, B, C, and D in order of
increasing slope the tangent line

WF Jeall 150D, C, B, A bl a5 ol
W“”}wa

@B,C,D,A
® C.B,A,D
©DbD,C,B,A
@ A,B,C,D

}

1

B

7\
/ Ko

I

)
>

2020 — 2021

Find the equation of the tangent line to the
function f(x) =Vx+ 3 atx = -2

f(x) =Vx+3 Al uleal) dslaa 23 f

1

@y=—(x—1)+2

NN

@y=5(x+2)+1

) y=%(x—2)+1

@ y=4x+2)+2

2017 — 2018

Find the average velocity for given positiosn

function s(t) = Vt? + 8t between t = 0 and
t = 1, where S in meters and t in seconds

2390l DI dawwginall dgzmiall ds audl dzgl
t=19t=00s(t) =Vt + 8t
Qb t g VL S S

@yzgm/s

Q) 3m/s

© om/s @ — 3m/s

u_.bg.:- o=
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— Differentiation

2022 — 2023

Lesson (3-2) : The Derivatives

Chapter Three ==

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

y =f(x)_"3l#.’|‘w“ v |‘=J.‘>°é°w|
Y = () Gl daidl o)

@ , ®

2021 — 2022

Determine the values of a and b if
if x<0

fo) = { if x>0
Such that f *(0) exists

x% + 2x
ax + b

3J|JJ|M‘§J| a,b pg.'é.)u\}

if x<0
if x>0

839290 f(0) 09N Cuses

x% + 2x

f(x)z{ax+b

@a=-2,b=0

@az 0,b=2

Wa=2,b=0

@az 0,b=-2

Hg:- Jo|

20
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— Differentiation

Chapter Three ==

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

Y = () Gl o pasii
Y = f (1) Gl el pusy)

@ — B s

0 e

v
-

2020 — 2021

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

x b gz Byae f(x) = |f|x — 1] DI
$douce A daadlu.a%si

@ f is not continuous at x = 1
O] linllf(x) 0
xX—

@ £ is differentiable at x = 1

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

x=1 Lis daino p& f

x =10 GEEW B aeg dain f

u_.bg.:- o=

21
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= Differentiation Chapter Three ==

If f(x) =x*—5x,then x OB f(x) = x*—5x 051
lim [ - f(2) lim f(x- f(2)
X2 x—2 =) x—2

@ 38 ® 6 © 27 d 48

2019 — 2020

Which of the following is not differentiable | ¢ x = 2 Wi FELAN B ne 43V JIglll ;o i
atx=27?

4 if x<2 2
@f(x)={2x if x=>2 ® g(x)—x+2
© h(x) = |x — 2/? @ q(x) = x* -4

P PSRV 22 GRADE 12 ADV




— Differentiation

Chapter Three ==

Use the graph of f to sketch
a graphof f°

f A 3! Skl pisiad
[ QU Jbadd!l pnyd

—h9> Sl

23
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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 f2+ 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 Jiaid! peias!
[ gl Jebed! oy

[ /\

@ R ® g

/ \: | / ;

[ 1)

| \

/ \
© A F @

mme =
e
A

L= s> de 24 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@2=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 putsesis!
 dlyaiodl DIAL J el

@

1%
@
i
® /] @
= sz des 25 GRADE 12 ADV




— 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

(4t 2x if x<2
@h(x)‘{ 2x  if x>2

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

FURUE TSP FRVTIE S PRECIW
x=3 e f(x) = x* —2x

u_.bg.:- o=
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Differentiation

Chapter Three

Lesson (3-3) :
Th

2022 - 2023

omputation of Derivatives

Find all values of x for which the tangent line
to y= x*—2x%+ 3 is horizontal

L”;l.cuu\.o.o."\.b.\l.c‘)gsg‘gs)bx p,ﬁ&p»j
Ladl HgSo y = xt —2x% 4 3 Gowall

@x= -1,x=2
©x=41,0

@ x=1,x=+3
@ x= —V2,x=+2

Find the derivative of the function

f(t) = 3t™ — 2¢13

AW ddiine dgl

f(t) = 3t™ — 2¢13

@ f () = 3m—2,6t
© (@) = 3mt™ 1 — 2, 6t°3

® f(t) = 3wt —2,6t
@ £ (6 = 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 polendl e O9%0 Wlg x B arer dgl
45° lguild dogly S y = x° — 2x + 1 Gl
Slan o3l ol Doslll o 233 e x s9omall g

deludl Oyldal

@ X = \/E,x= 1
@ x = —-1,x=1

27
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= Differentiation Chapter Three ==
2020 — 2021
A ball is propelled upward with a relation AWl o CSyouid oY 5yS 8IS o
s(t) = 56t — 4t* where ¢ in seconds and U s 9 Isdb t Cus s(E) = 56 — 4¢2
S in meters. c: Lo T
Determine the maximum height TSl gl gt gl a2
@ 168m ® 7m © 196 m @ 392m
If h"(x) = n.,/ h(x) wheren > 0 and 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 7 dod dgl
@6 ® 36 ©3 @ 3v2
2019 — 2020
4x* - x+ 3 4x* - x+ 3 .
o _ =X T a8 g |
Findg (1) If g(x) = g(x) = o813 g (1) 49
@g 1) =6 ® g (1) =4 ©g 1) =10 @g1)=5
= sz des 28 GRADE 12 ADV =




- Differentiation

Chapter Three

2018 — 2019

1
If f(x) = x*+3x%—2,thenfind (g)

1 . .
f (g) dxgle f(x) = x* + 3x% — 2 0613

o) > (-2
©5(5) = @5 (3) =10

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

loall s 35S0 Jlg x o8 axer dxl
LWadl y= a3 —6x2 +1J

@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)

o (—1) dxeic f(x) = 2x— 2% + 1 0613

@ f" (1) =-20

©f" (-1 =20

® (D=0

Df(-1)=-3

—Re> do 29
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Differentiation

Chapter Three ==

Evaluate lim —ﬁi:l——Ti ist 238y o) nnl—iiil—— dad aa g
v u - ;‘ -~ -

aluate Im q0 _x_ 3 " 'L eXIsts SO M To-x-3 <
(@ 12 ® -12 © 6 (d D.N.E 33533« &

u_%y?dm>l

30
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= Differentiation Chapter Three
L n (3-4) : Derivativ f Pr t an
Quotient Functions
2021 - 2022
Find the derivative of the function U ddiine d>
6x 6x
f(x)=\/;+1 f(x)=ﬁ+1
von_ 3Wx-6 N 6Vx+6
@f®=5r12 ® F&=Fro
oy 3V +6 oy 6 —3Vx
©f®= 572 Df =
2019 - 2020

and 12,000 units are sold. If the price

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)

Suppose the price of an object is AED 2.4

increases at a rate of AED 0.1 per year and

AED2.4 9& bu>lg dalad) Jloel yaudl O 0,8 e
31330 yaad! OB 13 . yaud! 13g3 12,000 Caang
daoll 4l Ji5g d1g)l pladl (§ Coludd 10 Joao
313355 Juae Sld uslgl alall (31,500 Juaes

¢ bl

(4aaSJl 3 Ly niae (el (S9lud CilolyYl) Ly

u—.b? o=
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— Differentiation

Chapter Three ==

2017 — 2018

If f(x) = —— , then find £ °(x) £ dsl FQ) = ﬁc‘ssm
N -3 N 3

@r® 2x+ 1) b f () = Gxr 12
N =6 N 6

©fw 2x + 1)2 @ f %) =Gt 12

The price of an object is AED 12 and

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?

10,000 units are sold. The company wants
to increase the quantity sold by 1000 units

AED 12 b dalus ¢y Bulgll dadadll an yauw
duaSdl 8oLy A4Sl o yS L lgie dalad 10,000 g
SlyYI 83L) ae plall (§ dxlad 1000 ,ldies dxsel!
S Juaall Ld pladl yuis § AED 15,000 e
€ Odugll (2 Gl paldl BaL) 4 ek

u_.b3.> o=
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Differentiation

L n

2022 - 2023

=5) : The Chain Rul

Chapter Three

Use the graphs to find the derivative of the

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

I Aitn Sy &bl Ol p sl
x =3 % f(g(x)) &Sl

Y Y
3

‘-
1t 2/\/

\_\;/ y=r(x) _j \/
@0 ® 3 ©9 @ D.N.E  sasase s
2021 - 2022

Suppose that the function h(x) = f(g(x))
Use the relevant information
ff[2)=3,f1=4,f1)=3
g'3)=5,g1)=-2,g(1)=2

To compute h'(1)

pusinl ¢ h(x) = f(g(x)) W1 Of g8 Je
dall OIS Sl glaadl
f[2)=3,f1)=4,f1)=3
g'3)=5,9g1)=-2,g(1)=2
h'(1) Qlu

@ h(1)=3 ® h (1) =20

©h(1) =-6 @h@1)=5

33
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Differentiation

Chapter Three

2019 — 2020

Let f(x) = x5 + 4x — 2 has an inverse

function g(x) , compute g (2)

fx) = 2% + 4x — 2 Ol oy Je
g (2) el ¢ g(x) S s Y

@92 =4 ® g'(-2)=7
©g'(-2)=-3 Dy -D=-7
2018 — 2019

Given that f(x) = x> + 5x+ 6 has an

inverse function g(x) , determine g *(x)

f(x) = x> + 5x+6 O oke13
g (x) 34> ¢ g(x) dwSs Ao g

|

® g @ = 35mn

@ ‘(x)=;
Y 3[g)]2 +5

2017 — 2018

If g(x) is an inverse function for

f(x) = x3+2x+ 1, compute g (—2)

DIl LSl D11 g (x) 13

g (=2)d=sl¢ f(x) = a3 +2x+1

u_.bg.:- o=

34

GRADE 12 ADV




= Differentiation Chapter Three ==
L n (3-6) : Derivatives of

Trigonometric Functions

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 (%) =2 sin (tan x).sec’x

©) f(x) = 2 sin (tan x) cos x.sec*x

2021 — 2022
Find the derivative of the function W diibie dgl
f(x) = tan 3x — csc*x f(x) = tan 3x — csc*x

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

© f (x) =3sec?3x + 2 cot’x cscx

@ £ (x) =3sec?3x — 2 cot’x cscx
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Differentiation

2020 — 2021

Chapter Three

Find the derivative of the function
2

I ddiine Aol

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

2x

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

x%

@ fw=2r

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 ddiine dogl
f(x) = \/tan (a3 + 2x)

u_.bg.:- o=
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— Differentiation

Chapter Three ==

L n (3-7) : Derivativ

Logarithmic Functions

f Exponential

2022 — 2023
Find the derivative of the function AW ddiine dgl
fa) = 22 fa) ==
. _1-2Inx R _ 1
@ fw=—7F= ® f@=gr e
. _1-2Inx . _1-2Inx
© r@= 2x2\/lnx @ f@= 2x2

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

AN Aiéne o @i)le gl bl pusei!
f(x) = (sin x)*

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

plustiwl S t el (§ Hlediwdl doyd
v(t) =60e 02t
il Jazelll Juaol) dgiall daddl drgl

@ -60% ® -25%

© 20% @ 60%

—Re> do 37
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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= i+e"

@ f@=eG+inx

2020 — 2021

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

JJ dgnial 4?31
f(x) = (£ +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

Hg:- o=
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= Differentiation Chapter Three ==

2019 — 2020
Use logarithmic differentiation to find the W ddiine Sl eiyle gl ol puseicl
derivative of g(x) = (x*)3*,x >0 x >0 Cu>c glx) = (x?)3*
The concentration c of a certain chemical t e o AleasS Boled S AN s @
after t seconds of an autocatalytic reaction is pluseiwl pased! 313 Jeladl oo (O1g5) 486
£ 6

- — AN N " . —_— —
given by c(t) =T show that ¢ '(¢) > 0 ‘C (t? > 0o gU «c(t) 2o
and use this information to determine that Sl 1535 OF (o STl o ghandl 2 puseiud
the concentration of the chemical never 6 sy Y Jless

exceeds 6

—hg> do 39 GRADE 12 ADV




— Differentiation

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*

® rw= §+xe"
© f(x)= %x+lnx
@ f(x) = e"+i

u_.bg.a- o=
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f(x) = sin™! (Vx)

= Differentiation Chapter Three ==
L n (3-8) : Implicit Differentiation inver
Trigonometric Functions
2022 — 2023
Find the derivative of - dainell dgl

f(x) = sin™ (Vx)

) — L
@ @)= NI
o
© f)= e

N 1

® / (x)_z x (1-x2)
1

@ rw= VA (1-3)

Find implicitly y'(x) for x?’y — 3y3 = x? + 1

@ y'() = 2;;3;;, ® y = 2;;__2;;’
© y@ = 2;2:2;2}’ @ y©) = xz;;; 3;2
2021 - 2022
Find the derivative of - dainell dgl
f(x) = cos™1 (2x3) f(x) = cos™! (2x3)
oy —6x N 6X
© fa)= —= @ Fw= ==
B V1 —4x° B V1 —4x°
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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 2xy
® y ()= x2+3 ® y(x) = 2x2y +3
. _ 4 — ny2 . _ 4 —2xy
© yw= 375 @ ym= 5=
2020 - 2021
Find the derivative of - dainell dgl
tan~! (x3) tan! (x3)
3x2 1 -1 1
® 1+ x0 ® 1 — x6 © 1— x6 @ 1+ x0

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

Sovoll wleoll Lidis OS5 (&I bﬁﬂlw.&q-ﬁ
Widix? + y2 -2y =10

@ (0,0),(0,2)
® (0,0),(0,-2)
© (0,2)

@ (0,0

u—-’b&" Jo|
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— Differentiation

2019 — 2020

Find the derivative of
f(x) = tan! (cos 2x)

- d&iiadl dgl
f(x) = tan™! (x3)

. _ 2 . _ —-2sin2x
@f @ 1+ 4x2 b= 1+ (cos 2x)2
N 2 N 2 sin 2x
©f @ J1 - (cos 2x)% Df@= 1 + cos (2x)?2
Find implicitly y'(x) for 5 + % =5 § + % =5 J L y'(x) dgl
2018 — 2019
Find the derivative of - dainell dgl
f(x) = cos™1 (2x) f(x) = cos™1 (2x)
. __2sin (2x) . _ -2
@f = cos?(x - 2) ® @ = J1+ 4x2
ry 2 o "2
Or W= O rw= s
= by s>l 43 GRADE 12 ADV
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— Differentiation

Chapter Three ==

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

u_.bg.:- o=
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— Differentiation

L
2022 - 2023

=10) : The M

Chapter Three ==

V. Theorem

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

. “ac '| %ﬁ o o . é'ﬂ‘ ]; & !b. c M &ai
[0,2] 8441 @ f(x) = x* — 2x AW dawgiell

@ 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]

Aogdill &yl Al S S ¢ asd gl
[0,2] 8480 & f(x) = x% + 1 UL dlawgioll

@ c=2
® c=0
© c=1
@ c¢=0.5

solutions

Prove that x* + 6x? — 1 = 0 has exactly two

Jauall oM g x* 4+ 6x% — 1 = 0 o el

u_.bg.:- o=
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2019 — 2020

Determine the interval where the function
f(x) = x* — x + 1 satisfies Rolle's theorem
and find the value of c

J gy duylas Bamd 31 B AR o>
cdoduzgl @ f(x) =22 —x+1

2018 — 2019

If f*(x) < O for all values of x, x pd () < 006513
prove that f (x) is a decreasing function that | f (a) > f(b) 0513 &adlie 3955 f (x) Of il

isf(a) > f(b)whena <b a <blys

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

duadlie 0gSS f (x) = 3 — x + e~ AW O zudg
Is decresing
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= Differentiation Chapter Three ==

2019 — 2020

Find a value of c satisfying the conclusion of dopdll doylas 3aoes e doud U9l
the Mean Value Theorem for BAN 3 f(x) = x% + 2x + 1 Ul dlawgiall
f(x) = x* + 2x + 1 on the interval [0, 1] [0, 1]

@ c= % @ c=0

@ c=1 @ c= %

2017 - 2018

If f and g are two contiunius on the [a, b], [a,b] A & caihaio iy g o f CSE13)
and differenentaible functions on the Eu>(a, b) A § bW a8y
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 | 4l s OLjlgie Olulaslogd g 9 f  Of culld
interval (a,b), f and g have parallel (a,b) 5/l § L

tangent lines

With my best wishes

Mr. Ahmed Giwily
056 7825743
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