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Limits and continuity

L n(2-1):T

2023 — 2024

Chapter two

nt lin th

length of a curve

Estimate the arc length of the curve
y= (x—1)?ontheinterval 0 < x < 3
using n = 2 line segment

AN 3y = (x — 1)% goiall pugB Jgbo )b

chsn Zelmb0<x<3

(%, 4

(3, 4)

& G5, 55)

a,.,.m_of (a5 =205
(15 o2.5) 8“3 3
d- v (3-15) 4 (o258} *

d=d, d, 25 3

\E'l ~ 5. HH

(@ 2.81250 ® 4.03592 (© 5.71592 ) 32.6717
2022 - 2023
Estimate the arc length of the curve BAI 3 f(x) = x4 2 gouiall (ugd Jgb )ud
f(x) = x3+2ontheinterval -1 <x <1 dodiiume pad 1 = 2 pldstiwb —1 < x < 1
usmg n = 2 line segment v,
-1)° = | -
fer-Cras =8 . o
Q) = o +2 =2__3 \02
(Y = (Y 3 TP d=dB-af+0-0F =¥z
= 2 = t
’ — d-.'_' d‘ +d2 = ZE
@2 ® 2v2 © V6 @2
= L s GRADE 12 ADV




= Limits and continuity Chapter two ==
L n (2-2) : Th t of a limit
2023 — 2024
Use the graph to determine oz bl Jelad! pusicl
)!irzrl f(x) ¢ ]}llzn f(x)
F(OC) =0 1 r@
9(’»-)2"1" \ :
@—2 @—1 4 X =2 = 1‘.\:\#3 2 s
0 o NIZ
2022 — 2023
Use the graph to determine oo bl Jelad! pusic
xlllzlz f(x) if it exists Od9 O ¢ xlllpz f(x)
. [ 1] yI 111
0/;'—[21 o+ F (%) = T8 (1]
DME \ 4 C—s
_pe= ~4
@1 ) -4
© o0 (@ D.N.E 53990 & T8
2021 — 2022
Evaluate xLiEIL |;r2+_11I xl_)i_1+ l;;_ll dasd U9l

AH’YZ m

Ky ~1T (e 1) X~ cO—1
@ -1 ®- ©1 @
L9 do> 2 GRADE 12 ADV =




= Limits and continuity Chapter two ==

Use the graph to determine e bl Jelad! pusicl
lim f(x) if it exists Ouzx9 O« lim  f(x)
xX—27 xX—27
Lim L= 1
yﬁl = - H\--""\-\._
o x\
|r1{ v L II'~. i |I *
@ -1 @ -2 ,’f —:=..~‘
© 2 @3
2020 — 2021
Use the graph to determine o !l Jelad! pusicl
am @ <lim f(x)
Lim  [lx) = |
X507 P
@ -2 ®o
©1 (@ D.N.E 825234 s
2019 — 2020
. 2x— |x| ... . e e 2x— x| .. -
Evaluate !cl_l)l(} 3xl 2%’ if it exists Oy O ¢ !gl(} axl—2x >9l

(—h9> Jol 3 GRADE 12 ADV




== | imits and continuity

2018 — 2019

Chaptertwo ==

. X
Evaluate lim
x-2 |X—

-2 ... . . s . .
Tk if it exists Od9 Ol ¢ lim

X — 2 « w .
doxd J
x-2 |x— 2|

D.N.E
@ o0 ® -6 ©3

Lim ‘((% = ¢ Z,}nf %g; -~
7"1-)2—" X 1 X o= =(2) |

(d) D.N.E 539>90 &

With my best wishes

Mr. Ahmed Giwily
056 782574
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Limits and continuity

Chapter two

L n (2- mputation of limit
2023 - 2024
Evaluate lim 2_ 27 lim xsz_ doud U9
x—3 x“-9 x—-3 x“ -
(3) = 3 23 -0 (9(755,(3((‘ +3x+9)
) -9 Q 3D (x+3)
32> +3(3) +9 _ 9
3 +3 2
@ ® 2 © 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 x2f(x) =0

x-0

il M dasd Sld O aes Bagazes f(x) OF (248!
X 0 gpazdd | f ()| < M 0555 oy
Ol OLSY B pladdl duylas adswiw
lim x2f(x)=0
X—

mtwt
L\r\’\

)< M

2,

)

4»&\("1 )(Q'F(I
__}-( () < vaL ,X'z, f_(](

\dj m‘*Q’\PB b_\s ?(7\
L \M M’)ﬁk
< }j\(o)

O
L\NL B Cb(\ &)

{50

GRADE 12 ADV




== | imits and continuity Chapter two =
2022 — 2023
Given that lim smx_ 1 lim S x_ 1 cak'13)
x-0 X x—0 X
cos®x—1 cos’x—-1 . . .
Evaluate lim 5 lim 5 w9 d>9
x—0 2x x—0 2x
2 y 2 .
CoSx-| = _ Sinx - —Sx o\ Mi\:
2 x* 2\ x
- \ _ \
=—=(\) = - =%
@ ® 1 © -1 @ -
3 _ 3 _ ]
Evaluate lim Zx—l lim Zx—l doud U9l
x—»1 x4 +2x—-3 x—1 x4 +2x—-3
M> =1 - O s (AN 4 1)
Oy 42003 O (xx) (X 43)
O +(D+1 - 3
(3 3 + 1 1
@0 ® ©3 93
Evaluate lim Y2 =2 lim 2522 4 ERES
x-1 x—1 x—1 x—1
M+ =2 _ o Q’J—("‘Z)(% ) _ VX +2 =\IT+2.
= © (ox+1) (=) Vit VT 41
- 3
2
@0 ® > ©2 @
Evaluate lim x% csc?x lim X% csC?x  dasd uxgl
x— o
. whulgyr 2
2 i I—
SCx = by divcn X
Sinx SYCX j j éy ——= _L: 1
S%‘J(: [
@ o0 ® 1 ©2 (@ D.N.E 839390 p&
= b s> 6 GRADE 12 ADV =



u—b&"' Jo=|

= Limits and continuity Chapter two =—=
2021 — 2022
Given that lim 1_C;S I lim 1—c;)s X_lessn
x-0t X 2 x -0t X 2
. Vv1-cos x ] vli—cosx . . .
Evaluate lim lim >0l
x—-0t X x—07t b
. & \_ o . ’ A
Since Qé:;rg“g—\_;f’( H\B‘ %’ hklf\lj {— [oc both Sdes
L'Im }- oS x = E
X—=>pt x 2
@2 ® V2 GE @2
1- ezx 1-— 2x . " .
Evaluate lim lim dosd U9
x>0 1-—e* x-»0 1-¢*
P |
j— 6‘2(6) _ 0 U/./ex)o-!- / = ) CEO) .y
@ TS T )
@ 2 ® - © -2 @-1
Evaluate i i li 3 dedd usl
valuate lim ———= m == ded 29
T P— 3% (3449 _3x (3P
3-\]0+q o 3—yx+g 3+\/7c+c, /?’—- p(_kqj
-3(31-\5—1-0\) = -3 3+w] q} -
@ —18 ® o ©1 D —12

GRADE 12 ADV




= Limits and continuity Chapter two ==

2020 — 2021
If |g(x) — 4| < 2(2—x) forallvalues of x |amad dmmio [g(x) — 4] < 2(2 — x) <3513

Evaluate linzl g(x) X o8
x—

lim g(x) 49l
x—2

210 L YW-E < 2(2-%)
~L42x < AR - Lt & Ly 2K — Shf2x 34 < 30 £ 8-2x
Lim 2 < Ln. 300 < %.('gtzﬁ_‘:.y__) 21323 <L abd <220 = @)

2
@ -4 ® o © 2 @ 4
11 L
Evaluate lim (x = 2> , if it exists Ody Of ¢ lim <M> dod U9
x—0 X x—0 X
2% [IFZVIPAN e — AP
=7 __1\XF2) X2 7K ~
2(X+2)  (MXp) = 20042) 2x4D) 2(?<+z§ -
x X 2(x 412)
~| _ |
. 2(0+2) L. )
@ - ® o ©- @ D.N.E 5asa5e 1
Evaluate lim — 2% if it exists Gd9 Of lim L= T dad usyl
x>0 X Sinx x-0 Xx sinx
)— 5 x % | +CalSx — J_:‘;};»%"& s S\r'?'( 7.4 ____(S"\n Z) { \
ASinx ¥ CeSxX X Sinx X S (\4-CeS20 X ;fos;;z/
. } +@S0 oy
@0 ® © 2 @ D.N.E  sasase 8

(—hg o] 8 GRADE 12 ADV




= Limits and continuity Chapter two ==

2019 — 2020
Evaluate !gn (x i A x24_4) , if it exists Gd>9 O ¢ gcl_l)‘n (x i 5~ x24_4) doud U9l
142y b o X#2 =4 x=% -
(X_Q2)  (x_2)X42)  eedx+2) (D0 y2) X2
\ = |
2+2 L
@% ® 2 @i () D.N.E 33350 2
_ cos? 2
Evaluate gcl_{n (1 :ZS x) , if it exists Sd>9 Ol ¢ 561_1}3 (1 :ZS x) doud d> gl
YT
Sy (B =1 _,W
Lim Sints :x = Lo \5\“7(T =\
x>0 X~0
@ o0 ® 2 ©1 (@ D.N.E sasa9e
2018 — 2019
Evaluate 56111(} 3—W gcl_m B—W doud U
+
X L B3+¥x +9 /X@ hat) - (3 +V%3)

N 3+\/—+7 A— &7

(l

3+J °l> -5
@ —6 ® o @% @ D.N.E 3asase s

i 2+h)3-8 2+h)3-8 . .
Evaluate lim @+h) -8 if it exists Sd>9 Ol ¢ lim @+h -8 dosd U9l
h—-0 h h—0 h

213GThizaWe—8 - &+1h JGh’z:L :G){(j{ *h) = 6(2 4h)

Z.m? 6 (2 +h) = 6(7_4—0) =
h_)o
@ 12 ® 4 © 8 @ D.N.E  525a5e s

5 S| 9 GRADE 12 ADV




= | imits and continuity Chapter two =
3 _ x-8 - .
Evaluate !grzl 7 3r 2 if it exists CSd>9 O ¢ 11 m dosd U9
945(?& ) - f S OFSlNY Py
G <2) 23y 22y + 5
2017 — 2018
2 2 . .
Evaluate lim > lim — dosd U9
x—0 cos“x—1 x—0 cos“x—1
> X
CoSxa—) = _dnX Ol deﬂ .‘)
5% S‘N“'*._\n;J’JJX:wi_
-;‘—‘- = ~ - ‘3%2/(
@1 ® o © o @ -1
. . xz — o e €
Evaluate llm m_slflteXIStS Sd>9 O ¢ 561_1)1} 3 dosd 9
(x=V)(x+t) X J\B—DQ S O ﬂb@\—‘X\l 0 ~X +3) _ M }(-H wlm-:x +3
ViI0-x -3 W=x 3 (18-¢) — 9 %)
—(%+ 1)‘ 0~x + 3)
_ (\!+(> \‘i\m -1 4 3\ —_ l’l_.
= by el 10 GRADE 12 ADV =




= Limits and continuity Chapter two ==
L n (2-4) : Continuity and its con n
2023 — 2024
Determine the interval(s) where s 9SS I (WIAL) & A Su
f(x) = % is continuous daia f(x) = %

X-{ 20— DQVTZ_\}A
But domain L) s F-2.4.0

@ [1,v2)u (V2 ,)
© [—l,ﬁ)U(ﬁ,oo)

So (&) js Continuous g
LI | E)U (\I-Z—‘ao)

@(—l,ﬁ)U(\/E,oo)
@ (1, vV2) U (VZ, )

Find the value of m , where m is a constant

2022 — 2023
9-x% | ) - . 9-—x% .
If f(x) = ——— is continuous on (o0, @) (=00, )8 e dyaio f(x) = — IS

colbodse m Cu> ma.wé.b-ﬁ

[0 73 Contindous on R
So doma}n oF p()() ‘-‘-d—.oolao>
mxy 2. 40
® o

@ -1

m. Should be epuls
©

-1

11
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Limits and continuity

Chapter two

Determine the interval(s) where

s Og55 M (SIA]) AR Si>

n —xz n - X
f(x) ! (1\/} ) is continuous daio f(x) =%
(5)17&0)1_., X >0 —5 (0,20) [ 1~ K >0 —3 1—00+x¥)>0| So T_hc) \sConTinous
e ot (0,1
aq l: (-1, l)
@ (0,) ® (0,1) © (-1,1) @ (1,00)
2021 — 2022

Determine the interval(s) where

f(x) = V9 — x% is continuous

L 0sS5 I (LA BN sd>

daio f(x) = V9 — x2

@ (-3,3)
(© (=0, -3] U [3,—)

£
9-xX 20 ——

(3_'>€>(3+’3<>20’__ — e —+ +

=3

® [-3,3]

@ (=00, -3) U (3,-)

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

a.ﬂ..\HM‘ng m,n pg@.b..\a-

X2 —mx+2

(1Y =m(x) 2 =0
M43 -0

@m=3,n=1

©m=—3,n=1

R =1 22 4 x*1 W)= | i x#1
is continuousatx = 1 x =1 s dyain
(X ) 'S o [aclor £ 2 Dc; I X
oy | | o - — — - — 20
f f X — Mt = =3

@ m=3,n=-1
@ m=-3,n=-1

GaCe %-2=nn ol =]

|-2=n ((\N=-0)

2019 — 2020
Determine the interval(s) where s Og55 I (DIA) A i
f(x) =x:+_+ex is continuous dain f(x) = %
2
7(2_2 =0 WG )2@1 Sf(a() s Gontinuess od
2
X=2 @ X4\ yo [ VZ)u (2 e0)
K= +{2 X 2-1
@ (—vZ,-1)u(1,V2) ® [-1,v2) u(VZ,)
© (-1, ) @ V2, »)
= L s 13 GRADE 12 ADV =




Limits and continuity

Chapter two

Identify all points where the function is BB s T 3d>9 ¢ JuaiVl pus bldS arez dgl
discontiuous , and which is(are) removable Uy
sinx if x<0 sinx if x<0
f&ﬁ={ x> if 0<x<2 f&%={ x? if 0<x<2
4x — 3 if x> 2 4x — 3 if x> 2
L
ol X=0 s ij_x: 2
Flo)=(o} =0 p(z)—_- @5 = 4
Lim = (oY =o = 4@)3 =
={0) = 3 =5
x—o¥ ""2* Lim (00 DV
Lim = &nb\zo Lim :(}) :4 X2
'X—)G“S ) ; t x>2" ) s — t
2018 — 2019 X=2
Determine the interval(s) where s 0§ G (SLA) AN S
_In (x2-1) . I I (x2-1)
f(x) = T ox is continuous Adaia f(x) = T 2x
(Vo2 )2>(o)z_., F2X 50 | Aol >0— )X+ >0
x(x-2) = 0 ! I 7::_ —
= -2 =O0p +++ —— = + 2
= ’x v ~I I fx) is Con’fmuau_s of !
tae oo ain (=700 =) % (o0, -1) U2, 00)
@ (0, - U @) (—o0,-1]U [2 %)
© (-w,-1) U (1,) @ (=0, 0) U (2,0)

L",_bg.:- o=

14
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== | imits and continuity

Chaptertwo ==

Find the values of a and b where f{x) dlais flx) 0813 a, b od dxgl
is continuous

a(tan™' x +2) if x<0 a(tanlx +2) if x<0
f(x) = b cos (x+§)1t if 0<x<3 f(x) = e (x+§)1t if 0<x<3
ln(x—123+x2+1 if  x>3 Im(x-2)+x*+1 if  x>3
. 1
od X=3 aA X=0
2 ‘ ‘1-4 ""‘ |
1as72) (3} bs(3 %)7;’ d\lon o+z) = _h’zocos(o+3)m’
lo = :_b._
2 200 = _\0
2017 — 2018
Determine the interval(s) where s OS5 I (SIAI) A i
f(x) =In (3x — 6) is continuous daio f(x) =Iln (3x —6)
3
3X_6 >0

@ (-2, ) ®[2, )
© (—,2) @ (2,0)

L9 dox] 15 GRADE 12 ADV




== | imits and continuity

Chaptertwo ==

Find the values of a and b where f{(x)

Aaio fix) 0613 a, b o Sz

is continuous ae* +1 if x<0
aex+xl if x<0 f(x)={ sin1 (g) if 0<x<2
f(x) = { sin™? (E) if 0=x<2 x*—x+b if x>2
x*—x+b if x> 2
) 1
al X=2 al X=0
-1 Q
Sia (Z)= (2 ~(2) b e+ =S (S
I = 2+b '
0=—{

With my best wishes

Mr. Ahmed Giwily
056 782574
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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
x> 53
Off(x):xz+x_6 f(x)=x2+x—6
Neckicoll agympicte X_6= Slagt asmeiote C/VB
e Hiia)(x 20.) =6 e X+ x-6 1531 02 0x.10
><+f~0 X_2=o ;,@/::x’-,éor
- +67<+2
C>x=—ipx=3gy=x—1 <) =-%3x—2;y—x+1ﬂx+
(Dx=—&x=3y=x+1 (Dx=—&x=2y=x—1
hmmmgmihqﬂ 2x + 1 — 2x) lim (V4x2 —2x + 1 — 2x) 4ed uxg
LW ot =231 —2x X — a2
VLR =X+ 42X
i
VP-4 | X VhZ- 20 $2x
X 3‘%0 -2, 1
372 =

R T

17
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= Limits and continuity Chapter two ==
2022 — 2023
1 _1 .
Evaluate llm sin (e 2) if it exists Od>9 O lin(} sin (e xz) doud u>ol
L
Lim e >} =0
X—=>0
@1 *7° ® o © -1 @D.NE  sasase s
Evaluate lim (Vx% +1 — x) lim (VxZ+1—x) deduxgl
x— oo X—00
Lim Nx?| _;)Jx+ X _ 24l X S N
7,57' +loex VX X V%l +X
Lim - Ed = =0
A0 folk ol W+0 + ;
@ o “® o0~ ©1 @
Determine all horizontal asymptotes J 4ady oyadl bglas JS.:..\:.
_ X
= fe) = m
XL \ )
F('X) = X = 21lim )
2+ W+%I Aoyoo F;g V)
N P
@y=-1 ® y=0 ©y= @y=+1

u—b&"' Jo=|

GRADE 12 ADV




Limits and continuity

Chapter two

2021 — 2022

Determine all horizontal and vertical
x2

asymptotes f(x) = T2

J Al g 4a8YI Oyladl bglas S sus>

x2

4 — x2

fx) =

NE2HeN | S5 155

@x=4,y= —X
©x= -2 , x=2,y=1

f-F=0 —5[4=$F

g..\o("zon’taﬂ 0\3«\9‘? ate

dearee of numentar = degze

J If dc"rs\:w\'«a.pfbr
==y —

) x=-2 ,x=2,y=4x
dDx= -2 , x=2,y=-1

Evaluate lim (e**"*)

=
x2

lim (ef™*) dod =9
x_)%_( ) deduxg

Find the value of constant m

g
ol == o2
LJ'”? f (2') = @ =o2
—
X-a—i_
@—oo @ 0 @—1 @00
2020 - 2021
4 4 _ 3 _ 4 4 _ 3 _
If lim 3x* + mx 2x 1 — 4 lim 3x* + mx 2x 1 — 4 C)Sl.S!
X—> 2x4 +2x3 — x X— 00 2x% +2x3 — x

m coldl dad uf

J)erflw L)< 4

S0 hofizontad asygate = 1

b —s 3em=g =5
@ -2 ® - © 4 @s
L= sz de 19 GRADE 12 ADV =




= Limits and continuity Chapter two
2019 — 2020
e g sect (221 i sect (522 auon
b)) — gl -
Lim CoE(o) — Iﬁ
@ w % ® o ©n @2
2018 — 2019

Evalaute lim cot™! x

i

[eoe Japh o ot x
We et %im ot x =0

@1 ® o ©-7 @ o
2017 — 2018
Evaluate lim sin (tan™'x) lim sin (tan~1x) dod sl
|
Lim (tan x) = TC
X500 P
Lim _ [Sin 2y = |
it (S0
@ o ® 1 ©o @ -
L= sz de 20 GRADE 12 ADV




Limits and continuity

Chapter two

6x% -6 ) 6x% -6 . :
Evaluate lim ————— lim —/—— 48 49l
x—o 3x2+2x+1 , xX— 00 3x3 +2x+1
- 2 1
X~ -~ K. O >
L) >3 X3 = =X < = 0 —o = Q
Ayeo 3]<3,+29<+r 3+ 2 34040
%3 X3 53 x> x3
@ oo ® 3 © 2 @o
a 2
Determine the slant asymptote of y = ?;:rzl Lo Jlell oyl Jas su
_ x2+1
Y= x—2
USifj ﬁn’fhe)fiC diViS'norl 7_5 T -
2 —
ELr 5 — =242
@y= -2 ® y=2
(Dy=x+2 (Dy=x—2

Lrb}"' o=

21

With my best wishes

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

L n(3-1): T nt lin vel
2023 — 2024
The function s(t) = 3t3 + t represents the b e 2890 AIs s(t) = 383 + t DI JiS
postion function in feet of an object at time t AL t el dis pudll
seconds t=29t=0 o dawgiol dgzeicdl ds udl dzg
Find the avderage velocity between t = 0 and
t = 2
\lw = S(l) S(G) L3(2j+l )——\3 0)“'0 / _ 13 QC\S
J = 2

@ Vapy = 24 ft/s ® Vapg =26 ft/s
© Vapy =13 ft/s @ vgpg =12 ft/s
2022 — 2023
Find the equation of the tangent line to the f(x) = TRV kol Aslre dogf

. 2 x+ 1 :
function f(x) = x+—1atx=1 xr=1ds
[ = < = . )= - = -_.i_. ‘ —
4 1 Q) j_(x 2(3(4-\) So Y=— (1) +1

[l(‘xB = _-2.(7<+\)

@y=—§(x+1)+1 F(l):_2(|+,)@y=—2(x—1)+1
(T
©y=->@x-1D-1 AN @yz%(x—l)—l

2
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Differentiation

Chapter Three

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

Find the average velocity between
t=1landt=2

0n BB t oy Bl gy £ O oyd e
Aolaoll dlial ¢ 64 ft §LaS)l (o dAbgiuw
dgziall ds dl U9l ¢ s(E) = 64 — 162
t=29t=1 eyl o dawgiall

it 17 10 W (PR 1% N (PR
J- -1 l =—HEF1XG
@ —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 eux gl h(t) = 10t% — 24t VI Jiod
t =1 ool L gLl 9 dgamiall ds d! s

\J(i'\)::: 20%_..21'.{.

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

() =20(1] 24 =-4
all) =20
® v(1) = 4,a(1) = —20
@ v(1) = 4,a(1) = 20

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

Wi Jeoll a5 D, C, B, A bladl Aoy olas
W‘&Sww

@B,C,D,A
® Cc.B,A,D
©D,C,B,A

@ A4,B,C,D

—Re=> do 23
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Differentiation

2020 — 2021

Chapter Three

Find the equation of the tangent line to the

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

@y=5(x+2)+1

function f(x) =Vx+3 atx = -2 x = -2
o\, | . ‘
=375 0 [ ags [JFoen) !
F(D= @
2\(...
@y=%(x—1)+2 +%I=E(x—2)+1
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

a8 g0l U1 dawginall dgzmiall ds audl dzgl
t=19t=00s(t) =Vt + 8t
Qb t g VL S S

3

Ny = §(_“)_%@ ;ﬂmm\- (o 1+8(0)
@Em/s ® 3m/s © om/s @ — 3m/s

With my best wishes

Mr. Ahmed Giwily
056 782574
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— Differentiation

2023 — 2024

L n (3-2) : The Derivativ

Chapter Three ==

Which graph does not have a tangent line at
the given point

Collanall Aaidl Wie polos ) ud Slo s

Y
A :
y=sinx,X=nx

@ - ®

Yy -
2 =x2=1,x=0

o

vy y=tanlx,x=0

_(ax+b if x<0
f(x)_{xz—sx if x>0

Find all real numbers a and b

Such that f *(0) exists

@ = {

09 Cusw a, b ddudd! sluasdl &p.?.\q-gi

ax+b if x<0
x*—3x if x>0

83994 f(0)

Lim = Lim
%50 Xof

9sb = o7 3485 So (B

@a=-3,b=0

©a=0,b=3

F\E ) = ?(0‘)-\:

¢ = 2457-3

®a=0,b=-3

Wa=3,b=0

S Q=3

—Re=> do 25
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= Dijfferentiation Chapter Three ==

Use the given graph of f " to sketch a 29 3l Juiked ey f7 I Qled! Juladd! pulseiud
plausible graph of continuous function f f Al Jgiao
™ 6h (N |
e yoo i
\ - / 2 -
T //\ | // B
s / e ox zman R
%a432\i012345? 4!/ 1_?\1 /54'_'6’
\ R s
t i
-6y | [ /
Find the derivative of f(x) = % atan il dedll Wi f(x) = % AW diidie dgl
unspecifed value of x using definition of diiiunll Lo yas (g8 pldstiuwl X J Bodxe
derivative N
(7( J . 3
Zim j: '\'h) "F (.70 — () + 1 (X +0)
h—o h h
28,5 23X _3K% |
(X +h +N(oc+ 1) = —3
y 4 (V—J—f){)ﬂ);b(*_l)
Lim =3 - _—3
h—0 (9(+!)(9(+ () (y_,_{)z
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Differentiation

2022 - 2023

Chapter Three

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

Y = F(2) 3 Sudl Jral gl
Y = (%) Gl daidl sy

cubic Func’t:'oﬂ With,
PaSke \eud.'mj CseS Cenk

A

Se s dernrine

Lill be @ adiddic

/ so (unClien With postie

whsT+ b = (ofyatss

@a=-2,b=0

@az 0,b=2

/ lecoling eFiCient
/
@ /| .. ® @
2021 — 2022
Determine the values of a and b if Ul Jax5 S a, b o8 U
_(x*+2x if x<0 _(x*+2x if x<0

f(x)_{ax+b if x>0 f(x)_{ax+b if x>0
Such that f(0) exists 839290 f(0) 09N Cusns

. n P\ N —

Lm [0 =Lim [(X L

it = 11 09 POy =16

WDa=2,b=0

@ = 2x+2

ad= 2409 +2

@az 0,b=-2

L",_bg.:- o=
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Differentiation

Chapter Three

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

y =f(x) F Gl Sl puseiul
y = f (x) Q! el oy

ty y Jx)

4 cquackat |
-un( % ol m Jf\rl \ f'/

P te LQQO\% COQ,(\: ce S

,"f - @ '. : X

Fiv

@ ®

;"

{ N}

S0 ?(x)
13 CICU

ﬁgfn‘% ,ofLeoa) th

\ Coef C (‘(m{"

2020 — 2021

The function f(x) = /|x — 1| is defined for
all values of x

Which of the following is true?

X o ppexd By f(x) =

|x — 1| 41l
¢ donno SV Jodl 0 L§i

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

@ £ is differentiable at x = 1

beppu e F(X) Jas a Cusp af X=]

x=1 Lis daino p& f

x = 1 die BEEMW dbld peg duaio f
x =1 Jis UL 4Ll F

With my best wishes

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

If f(x) =x*—5x,then x OB f(x) = x*—5x OS5I
lim - () lim f()- f(2)
X2 x—2 =) x—2

) 3

OO = 4% ._35

\

f(2)= 4{2)-5 =27
(@ 38 ® 6 © 27 @ 48
2019 — 2020

Which of the following is not differentiable | ¢ x = 2 wis FELAN B ne A3V JIgll ;o S
atx=27?

So F (2" F(z)

@y = o Phea 00 st J-:Ffe@njc\ab\a ok x=2
@f(x)_{;x Z’r fcig ® g()—x+2
© h(x) = |x — 2/? @ q(x) = x* — 4

L9 dox] 29 GRADE 12 ADV




— Differentiation

Chapter Three ==

Use the graph of f to sketch
a graphof f°

Bl ! Sl pdSeies
f 3 e
[ @ Sl gunyd

A Puncf;oa of
4% dogree with
poS ke \euol'mj

Qoefficient

|

SOF\ IS a (uic

F onClisn Wik

Pesitie Jeodin
CDCmCiMJ(
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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,

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

lim
h -0

[ =B _ 1 g,

b desd a9l

F@) = 88, b

¢(2'5 =10 _.___%8(2/)3_1_}):: 10 __ﬁYb: _'SZI\

2018 — 2019

Use the graph of f to sketch
a graphof f

f AW 3Ll Sl peias!
[ gl Jbed! oy

A Cub; Fm(‘i\o{\.
With fsitre

~

){’ﬂolifj CnemC]Enf h)i”’l Pos‘,{ N3 -
Jeacling Coefficien
/1 | ;/ ==
R S . © 1]
\ /
= sz des 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

aJul uajL,a.z" ééﬁ EVRW) QJQJWMJ
ff@=-3,f2=0,f(0)=-
f@W=-2,f2)=1,f0)=0

o

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!

QUaoé‘u{i C PunC\Lo/L

&

U,H’L P“S; Ne Jed VB
Gifﬁ} (‘JPn
]
@

e S 4

' 4

v
=

s

’X) 15
bi#h ,%514

Ve /(,ao{
(’oeff/ClMJC
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= Differentiation Chapter Three ==

2017 — 2018

Determine the function that is differntiable x = 2 Lo G ALl Uil su>
atx =2

) 2 — St -
%('iZJXX): L tG= }Conﬁnuws E:(Z) =22) = %Lge@\)tﬁb\c
ji/i’:z‘ P(Y) = 4(2/> = F(ls-. =

@f(x)={ 4x if x<2 @ g(x)={4 if x<2

xX>+4 if x=2 2x if x>2

_(4+2x if x<2 _(3x if x<2
@p(x)—{ 2x  if x=>2 @h(x)_{x+4 if x=>2
Use defintion of limits to find derivative of AW diiine Sl dlgdl Cuyal pdseil
function f(x) = x2—2xatx=31 s N ’x=13 s f(x) = x* —2x
Yo Yo (G+h )= 2B+h)) —(3)-5)
i ;
Lim A+6h+h*<8~2h <3 NI e L
h>o R h—o n

gim )ég\\.q-'-k\ 5 g'[m \b‘m = O . [1 _(l!}
-0 —*0

With my best wishes
Mr. Ahmed Giwily
056 782574
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Differentiation

Chapter Three

Lesson (3-3

2023 — 2024

omputation of Derivatives

(.The power Rule)

The function s(t) = 2Vt + 2t?
represents the position of an object
Find the acceleration function

o) aBgall A1 S(E) = 2/t + 262 I il
bl A1 w9l Lo

5('(') = 2.‘(:% _|.2'('2'
N = 2 _f_Z,'(‘

@ a(t) =§t2+4

© a(t) = 7+ 4t

pjw

alt) = EE R

3
® a®)=-tz+4

@ a(t) = £z + 4t

Find all values of x for which the tangent line
to y= 3x*—6x%+ 1 is horizontal

&wb&ﬂbd&ﬁ&é&]bx ﬁd@p.}oﬁ
Ladl 59Sh y = 3x* — 6x% + 1 Goull

i
)u Jenl hne S hoeron‘l‘ul

So F(D()_. 0

@x= -1,x=0,x=1
©x=—V2,x=0,x=+2

N, 3
I— (X)::' 12X _Y2X = o
2
Rx(X_1) =o

122 (X )X D=0 7(‘6{3
® x=-2,x=0,x=2 7(..—[

@ x=—V3,x=0,x=+3

2022 — 2023

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

‘",lsuuw|um03$3@‘3x ﬁéw»j
Uﬁi&gﬁy— x* —2x% 4 3 Gowall

}Gfl‘jenl hnﬂ LS RDYJZon‘a.)‘
So f ") =0

Foo- ivf’— X =0

=\ =o

o R ~EAD PP
@ x=1,x=\/§ 7(:—-(
@ x= —V2,x=+2

34
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= Differentiation Chapter Three ==

Find the derivative of the function AW ddiine dgl
f(t) = 3t™ —2t'3 f(t) = 3t7 — 2413
K el 4043
F(th=3vt _—26°T
@ f(t) = 3mr—2.6t ® f(t) = 3wt — 2.6t
© £ (¢) = 3mt™ 1 — 2. 63 @ £ (t) = 3mt™ — 2.6t%3
2021 — 2022
Find all values of x for which the tangent line S poleod Lais O9S g x 08 e a9l
to y = x> —2x+ 1 makes an angle of 85° guokd dogly K y = 23 — 2 + 1 gowkell

measure 45° with x — axis counterclock wise 3 . .
uuSL’.n olxil pwlds 43_9|J’J| Ol g2y L?l.cvx Jj:u." &o

deludl Oyldal
AT WY . -3
J =leass =l X -3 =0
- 32 3(x-1) =0 A=
3-34-2 = |
3X-DX+) =0 A=
@x= —V2,x= -1 ® x=+V2,x=1
©x=—2,x=+2 Dx=-1,x=1
2020 - 2021
A ball is propelled upward with a relation AWl s S youid oY 8yS 84S (o
s(t) = 56t — 4t* where ¢ in seconds and JEd §5 3t t Cus (E) = 568 — 412
S in meters. ' T ) ) .
Determine the maximum height € 850 4] i Of S 15 aslle
Maximum heiyvf——,\l(ﬁ:o S =56()- L\L-ﬁ‘_-_-\%m
\)(‘{‘): 56 ]t=o L="3 SeC
@ 168m ® 7m © 196 m ) 392 m
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= Differentiation Chapter Three ==
If h*(x) = n,/h(x) wheren > 0 and sn>0<&eh'(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
PRI Z
SinCe () -nf ('x> V]%)M’_@:\g —_ % =\
D)
W x
S0 )lbf)- —l =13 N=\2xg =6
('x)
@ 6 ® 36 ©3 @ 3vz
2019 — 2020
2 _ 4 2 _ 3 . . .
Find g°(1) If g(x) === 900 = T2 o1 g (1) sl
Lo o . PR . }.‘2’, Mo, ~Vh
X ) _\ —
3 (7() Xt A= 257*
/ b .
3 ) =MLY ey
@g (1) =6 ® gm=4 ©g (1) =10 @g(l)—s
2018 — 2019

1
If f(x) = x*+3x%—2,thenfind f™ (g)

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

F(X)= 446X
F\\ () = /29(2+6

Fi) - 24) = b

f (7C> - ?547( 1 19
@5 (5) =5 ® r(g)=%
or()- o5 )10
= sz des 36 GRADE 12 ADV =




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

- 2 . | - ”
}a@jfn/ e, 1S JUol | LoNTak

@x= —4.,x=0

ﬁ\(X).—_o X=0 . X=4
P () =3X _1x =0
@x=0,x=4 @x=—4,x=0,x=4

@ x

.5%(9( —-Z.f- > =0

=-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\(X) =2 57‘1‘l

F\x('?Q =20 7(5 3,

F\\( | ) = 20 (""l)

=26

@ 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
uotient Function

2023 — 2024
x? 7 s,
Given that the function h(x) = ™ h(x) = o NI Ol (238 s
f2)=2,f@=1 f@=15f2) =2
Compute h' (2) B (2) o]
4N, ; , 2N
Ro0- 2fl) — ZF ) T - FFe)
[FOOP [F@*
i]-)( 22— Lx() -
@h@=-5 ) ® h'(@2)=-1
©h'@2) =1 @h(2)=3
2021 — 2022
Find the derivative of the function U diie d>
6x 6x
f(x)=\/§+1 f(x)=ﬁ+1
P \ P f___!__\ 3;1( ;ﬁ
(\b_': + |)2 (\/52_-1_')1'
)= 6\x +6 —3yx . 3x +6
(VX +1)* WX 3
@ ) =228 ® f@)=Bte
! T (Wx+1)2 C (Wx+1)2
N 3Vx+6 N 6 —=3Vx
©f(x)_(\/i+1)2 @f(x)_(ﬁ+1)2
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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 & bu>lg dalad) Jloel yaudl O j2yd e
21330 sl OB 13 . yauad! 13g3 12,000 a9
daoll &Sl Ji5g d1g)l pladl (3 Coludd 10 Jiaoy
313355 Juae Sld w9l alall (31,500 Juaes

¢ bl

(4SI1 § g a0 ol (9l ilolyp) oLy

P N - \.1:\ n .f.\ 7N ﬂ_\f.\
REO=PEX R —S REO=POE - PE=@ E)
R(E) = (0. 1)(12000) + (2.4)(— I560) Pl =2.4
Q(t)=12000
— 2
- lrao AED}jear P
Q t)=-1500
2017 — 2018
If f(x) = 2x3+1 , then find f *(x) £ sl () =ﬁamg
P _ ol —3(2) . _§
@1} R
@F =57 +1)2 ® fw=5 +1)2
©f()_(2x+1)2 @f()_(2x+1)2

u—b&"' Jo=|
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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 b daki (3o B gll dakall o yaw
duaSdl Bl S 4l oyl L lgie dalad 10,000 g
SlyYI 83L) ae plall § dalad 1000 yldies dasel!
Sl Jumall L3 plall yuds § AED 15,000 sl
S pdagll (i o) yaudl Bal) 4 st

RH)= Q) x PO Py =12
R(D= @® P 4+ QB xp &) Q) = 16,000
) 5000 = ()060)(\1> + |soos P\('{'\ 65("5): l,000
5t 15000 ~(o00)(2) ¢ 3 4r R ()= 15,800

{ 0000

Hg:- Jo=|

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) = x3 + 2x + 1 fx) =23+ 2x + 1AW O (28 Je
has an inverse function g . g duSe dIs g
compute at g *(—2) g (~2)

\7P+2:r+[2j.— -2 5 X= | .
F(?O:?))( + 2 _ F("D:“- 3(—“ _1_21 ::.5

" r
J= L 1
@ -1 O ® o ©3 @s
2022 — 2023
Use the graphs to find the derivative of the I dditiee Sl Al OO pdSeic!
composite function f(g(x)), atx = 3 x=3xe f(g(x)) &Syl

[(3)).9Q)| Fom Jeeh & im,
> )= | R
F ( 4> . 3 j(\j 14 / | I,//\\ /
j (3):‘ 3 %\;"/{ EE :;Ti 1\2, /:r Y
3 P 3 - q '-. B _:;4/ y=r(x) —2 \/
F(1)=3
@0 ® 3 ©9 @ D.N.E sasase s
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Differentiation

Chapter Three

2021 — 2022

Suppose that the function h(x) = f(g(x))
Use the relevant information
fF@2)=3,f1=4,f1)=3

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

pdseiwl ¢ h(x) = f(g(x)) VIV Ol uosd Je
dall O3 Cileglaadl
ff2)=3,f1=4,f1)=3
9 3)=5,9g1)=-2,91)=2

To compute h*(1) h(1) ol
RGO= £(360).9 ) F(z) - (-2)
[ CIAN YAy (3)-(2)=-¢
@hr@®=3 ® h'1) =20 ©hr@®=-6 @hr@=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

(00 = 57

[560- 5

@g‘(—2)=i

©g'(-2)= -3

7C5+ 4‘2/__2, = 2 iTx:OS -
=0 5 ;(0)

:M—M = 4

b g'(-2)=

L9 do> 42
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= Differentiation Chapter Three ==

2018 — 2019
Given that f(x) = x> + 5x + 6 has an f(x) = x> + 5x+6 O ok&13
inverse function g(x) , determine g *(x) g (%) 34> ¢ g(x) dwSs dls g
oy \
3\(2’) = -FT(%(—_)_ [_‘\(2)-_-3.7(- D P(S(x)) :3(3(x)f+5
x) S \
X)) = -
1 9¢ 2, (S( )) + 5 ’
@ oW =mEe ® 90 =307
“(x) = 1 -t
©9°® = 3er sl Do'® =smrrs
2017 — 2018
If g(x) is an inverse function for Il dewSal Al g (x) <SE13)
f(x) = x® 4+ 2x + 1, compute g ‘(-2) g (=2)d=sl¢ f(x) = a3 +2x+1
3
7(+27(—|-\:-1 ’x:—-l
F(-,n =3¢ =5, gln= =

With my best wishes

Mr. Ahmed Giwily
056 782574
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— Differentiation

L

2023 - 2024
2022 - 2023

n (3-6) : Derivativ

Trigonometric Functions

Chapter Three ==

f

f(x) = sin? (tan x)

Find the derivative of the function

AW Ao dorgl
f(x) = sin? (tan x)

F(:x) z8n \Twm’)\g_ Tan;r)
’Z,Sm(’vomx) Se &

® £ (x) =2 sin (tan

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

x).cos x + sec*x .sin’x

© f (x) =2sin (tanx).sec®x

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

2021 — 2022

f(x) = tan 3x — csc*x

Find the derivative of the function

DI ddiine dagl

f(x) = tan 3x — csc®x

fo0) = 35ec” x4 2.C5xlesex Cafo)
=38

3X + ZCSC X CO',-J(

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

@ f'(x) =3sec?3x—

2 csc?x cot x

2 cot*x cscx

44

GRADE 12 ADV
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2020 — 2021
Find the derivative of the function AW ddiine dgl
sin x? in x2
f) == f0 =7
CO) = 2 Cos (%)—231&07(;___ 20°0s X~ —2XSin K
()ﬂ-)z xz-l—
.\ _ 2xcosx? . 2x3 cos x2 —2x sin x2
® =" ® f@= =
3 2 in 32
@ f‘(x)=2x cosxxl—szmx @ f‘(x)=w;;c
2018 — 2019
A spring hanging from the ceiling vibrates up | 489 ¢ Jéwl Jl ‘?l.ci Jl 2dudl oo Glao 2 0) A
and down. Its vertical position at time pldiwb t el @»LJI dad go S>>
0 <t < misgiven by f(t) = 4 cos (2t) what 0 <t <m > f(t) =4cos (2t
is its location when its velocity is 0? $0 depdl ey bodis 28g0ll Lo
Vii_}":—— 851” /21&>::0 g
| =)
st o EPAET |
=
o) =Car) = 4 =
(Y= L. :
i A 7 {
2017 — 2018
Find the derivative of AW diiiio dgl
f(x) = Jtan (23 + 2x) f(x) = Jtan (3 + 2x)
5 ,
0O = (gf2)5eC (C+2x)
261 (x5 +2x)
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Differentiation

Chapter Three

L n : Derivativ

Logarithmic Functions

2023 — 2024

f Exponential

Use logarithmic differentiation to find the
derivative of

flx) = x4

Aiine Sl eiyle gl Jiolal puseil
f(x) = x4-%

2 (60 _Ln(e(‘*—/‘( /
d Zn[&)r—&—— Uot) Inx

&
_%% = lax 4 () 7()(7(

£ =0 t—zfx lnx 4 (14_72()(%:—)‘
AR f[ 2Kl gy L (L\ X,

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

@ ()= 2(4-%) [— lnx+%(4— xz)]

Find the equation of tangent line of
y% + xe¥ = 4 — x at the point (2, 0)

Y2 +xe¥ =4 —x I polesl dolas dzgl
(2,0) daddldic

233\+g_}9<g(3\)_ |

2_\j+7<§? - \-&
3\ 2y xe” 20)
J = 0—-\+;_1 ~

670@‘{:'00 of Tangent line
3-3, = m (3('"3(0
4-0 =-1(x-2)

46
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= Differentiation Chapter Three ==
2022 — 2023
Find the derivative of the function AW ddiine dgl
fo = Y22 flx) =02
|
1-2 l(n?;\)z ’12-72 \‘m
@ [ (x) = JInx @ f\(x)=m
© f@= 7= @ = g

Use logarithmic differentiation to find the

A1) Eiidne oY @iyl glll Jiold sl

L lnf0) =% xLn(Sin )

derivative of f(x) = (sin x)* r\ ( f(x) = (sin x)*
. X 1 ] - N | £ aa A
Ln [z)=1a(Sin 2) A — ] ST Cos X

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

(x cot x + In (sin x))

F
F r Sinsd) +% CoTyt

)=f [

R m@‘[ (Sn )+ ¥ cm

2021 — 2022
The value of investment in time t is given by plistiawl 3dzs t il (§ Hlediawdl dasd
v(t) =60e 02t v(t) = 60e02t
Find the instantaneous percentage rate of il u&zﬂl Juaol) dsgiad! dpudd! a9l
change of the value ., —o2t —0- l't'
@ —60% ® —20% \lk‘t)-(-ol)bbe =1L

L —— N 2XI00
© 20% @ 60% | —57 =04 X

) 2-’('
S C—— s
= by el 47 GRADE 12 ADV =




Differentiation

Chapter Three

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

D) Aidns Slomsd @iyle gl S5 pukseis

Ln FG)=ln 7g>4>< fo) = ()™

]
@ ()= x®)*™.[(8Inx+8)] j‘;t/
® ()= @**.[(4inx+4)]
© f(x)= 4(x®)3*.[(8Inx+8)]

@ fx) =202 .[AInx+4)]

In F(’X)_d gxlalx)
F(x =8 M@+87(<29

L= L) [gin X +8\

2020 — 2021

(;e«jv[sm X +8 |

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

J A8z Al
f(x) =e*lnx

@ f(x)=e*+Inx

TV

® f=5<

)=

]

eo’(j_fl\)(_;. g(

_L)
X

® f@®=

t3+3t

o 3243
©fr©= t3+3t
@ f=3C+3
@3 + 3¢t

X
© )=~ +e e <Lny(+_;?)
@ f @) =eG+iny
2020 — 2021
Find the derivative of J ddinadl usgl
f(®) = In (83 + 30 f(x) = In (£ + 30)
f"
@ = (3t2 +3).In (3 + 3t) F\(?(D — 3%@_}‘5

[ 1

= H?mi
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— Differentiation

2019 — 2020

[

LT P

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

N 3(7()=J~ﬂ7(§7‘/
X ox

(x

% (x)= 767([6 In +€J

v [ h
9 ()= 3G0L6 Lnx 4 63

2023 - 2024

2019 — 2020

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

given by c(t) = show that ¢ *(t) > 0

2e 8t 41
and use this information to determine that
the concentration of the chemical never
exceeds 6

b dume dbluesS Boled S dodad oy
plistiwl pasadl 313 Jeladl oo (0193) &b

\ p 6
e (t)> 00 gmec(t) = T

CSyadl 24555 O (e WS ile glaadl 02 puseivw
6 o Y Gl

c(t)= 6 (9_68{; J)_I

- 62y )8

96 ¢3¢

—

o -t
e e >o

(2 e"gt)l> o thee SO 4]

/ 8]\.— Y
(2€°" 41 )”

With my best wishes

Mr. Ahmed Giwily
056 7825743
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2018 — 2019
Find the derivative of Adiinadl dgl
f(x) = S f(x) =
.-. /

G () — e *

ﬁ(ﬂ - € 7)) ( )
(2}
3
P (22— -1)
€ 26 +1
(2%

Use logarithmic differentiation to find the
2

X
derivative of h(x) = G)

A1) didne dowY @iyl glll Jold puseicl
2

o= ()

—

na)"- (XJ 44(5372

Dl.—;

RO k0| 2¢ [ ()

<ﬂwMﬂ

X
b f(x)= e;+ e*lnx
X

© f‘(x)ze;+lnx
@ f () = ex+;1c

h (70 =2x In ’) 0 )
£) + (= n (5]
J¥¢H) (3 Y( LQOC )
2017 — 2018
Find the derivative of A8l dgl
f(x) =e*lnx f(x) =e*lnx
@ f(x)=xe"
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= Differentiation Chapter Three ==
L n : Implicit Differentiation inver
Trigonometric Functions
Find the derivative of < d&iwll ugl
f(x) =4sec™! (x*) (x) = 4sec”! (xb)
J -l Ol
' d Sec ((XH=___FXI
4(43{) _ 16 \EE[ b \F| r—(Fb(fl-l
o Va® —I X A% =
oy 16

@ rw=—== ®f(x)_xjﬂ

. . 16
© [ = xvaxt-1 @ [ = x/x4-1
2022 — 2023
Find the derivative of J Adziad Al
f(x) = sin™! (Vx) f(x) = sin™! (Vx)

| Sin ;(70
F\@: \/"’_Vz_l = 7 | Jj\ Ja (%)
L—éfyT}l X (=X O oy f oF

N N J— 1

® r®W= e @f(x)—zm
-1 1
SR = 9 r9- mas
= L s 51 GRADE 12 ADV =
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Find implicitly y'(x) for x?y — 3y3 = x2 + 1 22y —3y% = 22 +1 J e y'(x) Sl
VRN 2\
N
N \
XY -9y = 20027
S
(=94 = 2x_ 224
Y= 2 X2
’q‘/zi Tgxgl 2x— 2
@ yw= Grpg ® yw= 757
. 2x + 2x . 2x — 2
@ y () = x2+y2y @ y () = x2y+9;2
With my best wishes
Mr. Ahmed Giwily
056 782574
2021 — 2022
Find the derivative of - dainell dgl
f(x) = cos™1 (2x3) \ f(x) = cos™! (2x3)
2 2 =0 )
Co- =6X . __—6X j\ &)
v/ (16963)1 J— 4x6 - Vm?
) — 20X N 6x —_
® rw- = ® 1w = (
N —6x2 N 62
© f@= 70— @ Fo= =
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Differentiation

Chapter Three

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

22y + 3y = 4x 2w y'(x) d9l

2 oy L3y <L
)@\ _/.3j\ = 4-2’)(_}
Y (43) = 4=

AN

j j—JrZ’X_Lf

3

_ ox \ = oxy?
® o 5B 5 yiw- S22
© yw= 52 @ yw= 52
2020 — 2021
Find the derivative of - dainell dgl
tan~! (x3) [ tan! (x3)
2 = jaﬂ* [ (’X\)
3x 3 J g S
3\1 'S )
+ = 5
- (X) i J [+ (F(x)
@ 3x2 ® 1 © =1 @\ 1
1+ x° 1 — x6 1 — x6 1+ x°

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

Sl wleall Lilis O550 (I blad! o> a9l
LWadix2 + y2 —2y =0

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

X2y -2y = | e e s
24y’ _29 = _2x hofzon‘faﬂ
49 ~g =-x | S0 Y=o

3\(3_9 = |t _x=0

\ =0\

By Substiting (o§'+§’-2j =0

U =
J
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Differentiation

Chapter Three

)y —-29?%0

2019 — 2020 =0l TY=2
Find the derivative of J Al ds ol
f(x) = tan1 (cos 2x) f (x) = tan” L (x3)
\ ¥ — Tm (7()“' _t—\L
(G- = 2RI S +(Fodft
J+ ( (052
. __ —2sin2x
@f = 1+4x2 @f(x)_1+(0052x)2
. _ 2 . _ 2 sin 2x
© freo= V1 - (cos 2x)? @ fr= 1+ cos (2x)2
Find implicitly y'(x) for =+ Z_ 5 i Z. 5 J L y'(x) A9l
y X y X
FEENY "' --’
=7y 2K =5 .

Y 00=y4 + 2y
]

|
Y
29—

X g - St 23—
SR ¥ T
— 23
y = S
2018 — 2019 - X
7 4
Find the derivative of ~ J A8 Al
f(x) = cos™1 (2x) f(x) = cos~ 1 (2x)
)—@x} )~ LV( j VI /L (0¥
. _ 2sin (2x) B 2 | J—U-'w\/
DIr®=ae-o Or®= e
N - N T
©OfwW=7=—= @ f@=7=
= L s 54 GRADE 12 ADV




— Differentiation

Chapter Three

Find the derivaltive y'(x) implicitly
If xy?+5x= (2y+1)3

Lo 3 (x) diiual] dzgl
xy? +5x = 2y +1)3

52'4_ 224y 45 =302 .,.;f(zj\)
Y45 =6 (29+ ,)lj\__ 27y
52'+5 = (6(13 +')2’—7-Vﬁ> g

N JZ’+5
I T oy

2017 — 2018

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

‘s\zlmu ovlea)l L1ie u353 G’J‘ bl o ..\.‘>31
Wadl x2y? = 3y +1

2;92‘ - (5__29<"j> j\

27X f+ 2] =3¢ Z0Y=0
2xf;3J\_z;?jj\ X=0 J=0

bY Substition

\(QSQQ)YPOL‘
4=~5

\
_9 = 42“,.5.‘:)_ ] (_ \/'1\
S=LXY N
= L s 55 GRADE 12 ADV




= Differentiation Chapter Three ==
L n (3-10) : The M V Theorem
2023 — 2024

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

doyd)] oyl dadd (I KL ¢ doud U9l
[—1,0] 84801 & f(x) = x% + x Al dawgioll

A\
Ly FOfED — 0=0 — o
e E—
F(C) = ZC.f_ | =0
ZC, = — | C= _..,\é_
2022 — 2023
Find a value of c as guaranteed by the Mean doyd] doyas dadsed SMI JSKEIL ¢ dogd a=gl
Value Theorem for the function [0, 2] 8480 § f(x) = x% — 2x Il dlawgial!
f(x) = x* — 2x ontheinterval [0, 2] ., C(?\-—C(O\
@ c=2 ]{- C):Tilgé; .‘:U;‘_ =0
® c=0 . i
C)=20G_2 =
® oy ¢
@ c¢=15 20=2 C =
2019 — 2020

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

gl oyl dddn (I JSEJL ¢ dagd Al
[0,2] 8441 & F(x) = 22 + 1 A daw giall

@ c=2 ;(C):Icg“)‘—fc(ﬂ\):f;ii = 2
0
@ c=0 \ C
© c¢c=1 F(C>=2
@ c=05 2C =2 C=|
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Chapter Three

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

huall O g x* + 6x2 — 1 = 0 Ol b

P(f):)([f-[- QXQ-H(.
FO=4x” t1ax =0
4“(9&} 3)=0

X=0

Qﬁ SQ\\A’Q

15 aaly e

N

Haen, OO has E’)(a(’!/j
7o Solujbﬂs-

Yor ()

2019 — 2020

Determine the interval where the function

I Jgy dylas 3amd A BAM S
f(x) = x* — x + 1 satisfies Rolle's theorem cdaduzgl @ f(x) =22 —x+1
and find the value of ¢

N
f(a):ﬁ(b) FCC) =2C_[ =o0
F(G) = FO) 20 =
N B ~ \/
00 =20 |C= Y%l
c
@[-1,1],c= 7 ® [0,1],c= -
©[-2,2],c= @ [0,1],c= 2
= L s 57 GRADE 12 ADV =




= Differentiation Chapter Three ==

2018 — 2019

If f*(x) < O for all values of x, x ed S (x) < 00513
prove that f (x) is a decreasing function that | f (a) > f(b) 0513 4adlie 39S f (x) OF Cui
isf(a) > f(b)whena <b a <blys

()= Q(b):ﬁ(m MJ ﬁ\ (C)<o So ash
()-F@) = (Elb0) <o 7
n )< AN

Show that the function f (x) =3 —x+e™* |dadloe 0s f (x) = 3 — x + e~ AW O 2y
Is decresing

(o= o <o
?\(7() = _ (\ . 5,72050 p@) \S CleC\(EUS':rB

2019 — 2020
Find a value of c satisfying the conclusion of Aopdill dylas 3aoes ‘é"Jl C doud Ul
the Mean Value Theorem for BA 3 f(x) = x% + 2x + 1 Ul dlawgiall
_ 42 :

f(x) = x* + 2x + 1 on the interval [0, 1] r\\\ (_.(0\ 4—“ [0, 1]
@ C:% @ c=0 ‘—(C)—_ ‘_- l ..._éf_

1 F(C> = 20'[‘2" — Zf
@ c=1 @ c= =

2 20=4-2

2 C =2 (=
N~~~
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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 differentiable functions on the interval Eu>(a, b) A § b a9y
(a,b) with f(a) = g(a) and f(b) =g(b)s f(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) 8/ 3L
tangent lines

Let b= (60360

h s diffecedtiable ;[ both o $01) and, 309 oe
di%?(f’c\t\ablej

C N VN P 3 -
O, WO=0)=0", Ay (II% Theorem

h(O=0 — then E(c,) a0, then i) anl

o]
With my best wishes [JRl3s

Mr. Ahmed Giwily

056 7825743
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