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Mathematics G112

Advonced

uestlons.whlch lncluded MOE Exa Tem1 20252026
Grade 12 Advanced : The curriculum which included in the Final Exam Term1 (2025.2026)
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> ___aq | . learningOutcome*** | Bxample/Exercise | Page 9
- _Estlmate an arc length of a given function. (7-12) 68 3
< Find a limit algebraically or graphically, if it exists. (7-8) 75 ‘j)
~ “ Find limits of polynomial, rational, and trigonometric functions using theorems. (21-28) 85 =
?) Y  Usc the squeeze theorem to find limits (29-32) 85 j
- _ Use the continuity properties to study the continuity of a function or a composition (21-28) 95 Math<ilcals 3Ll a
s of functions at a given point. . ol ™
A — Find horizontal, vertical, and slant asymptotes using limits e foe 12 Adv pie 12 . | 3
ol B  vertical Y : 12/2025. SESUAN| =
g j b) Find limits at infinity and limits that are infinite. (9-22) 106 s 150 S PCAN R §
‘n = — Link and interpret the slope of a secant line and tangent line 2 136 438y 60 ;‘é_':j)ESN\ Olaial 32 g
8 ;j‘ _ Find the derivative of a function at a given point (Ex3) 145 438 90 :g;,)ﬁ“ Olaial) 3aa
(=4 D Understand the relationship between continuity and differentiability 13-18 151 J s 26 DAY 2
o * Use differentiation rules and higher derivatives in solving real-life problems. 21-24 161 (:“}w‘ 20 4'“‘93:4}& . }“ e
= 1742 L61 bl 6 - A el ALY aae
% q o nf a q q o a a -
LL ;. Use differentiation rules and higher derivatives in solving real-life problems. cla 03 g;“—yb}“” Jlpadl da ja
— Apply the chain rule for differentiation 31-38 177 Al 010- 4 ;&M\ gl Cila o
g} Find the derivative of an inverse function using the Chain Rule. 17-22 176 2100 A ‘4;‘)45\
i/ 918 o daxie (pe plidl [ ia Pl g g
zél‘ Find the derivatives of trigonometric functions using differentiation rules ?‘ il 4;0)353‘ /‘;J} - 3,auil)
Find the derivatives of natural logarithmic functions 39-44 194 el Ly g el o
Find the derivatives of exponential functions it — )
Goill y ladlly aaall il cubl s
Use implicit differentiation to find derivatives of inverse trigonometric functions 29-32 204
Learn Rolle's Theorem and use it in applications Ex1 214 Lgﬂ\)ﬂ A e
Ex5 219
“ Learn the Mean Value Theorem and use it in applications Mr. Abdalla Abouelnaga
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Questions which included in MOE Exam Term1 (2025.2026 Mathematics Glc Advanced
Grade 12 Advanced : The curriculum which included in the Final Exam Term1 (2025.2026) §‘
! I N Ve eV TR 4
o a) Determine the continuity of a function at a given point. (39-41) 106 3
§ — b) Find limits at infinity and limits that are infinite. (33-37) 3)
- : Apply the Product Rule on derivatives (25-30) 169 j
-g 5 Solve real-life problems using derivatives of exponential and logarithmic functions (25-30) 194 Math<ilasal 3Ll a
5 ;3" Find derivatives implicitly (ZI;X:Z) izz 12 Adv i 12 ‘Caall §
- 2 Use implicit differentiation to find derivatives of inverse trigonometric functions 12/2025 D okaayl @Ju =
S zaz dady 150 s Oolaiey) s Ty)
- : (30-40) 119 o . o
v Understand the Mean Value Theorem and use it in applications. 438060 1SS Gy Baa g
8 488>y 90 tBsl) Olatia¥) Baa
& EOT Questions_(2025/2026) Term 1 _12Adv_ Math J3u26 AL e
) d\}u‘ZO tdae gua gall dw:ﬁ\ Qe
= Unit 2 Unit 3 Al 6 s Adlaall Ay dae
S Cla 3 3 1 e e pall ) gadl da

GaoM0- 4 e Jsad) s

Lesson 2.1 Lesson 3.1 42100 Al A 0l
fess0ms6 Made e Jial [ Qi ALY g s
Lesson 2.2 2 Lesson 3.2 9,10 pladiuly S Il / A - Luavil)
Lesson 3.7 16,17,23 ) oy g el
Lesson 2.3 3,4 Lesson 3.3 11,12
Lesson 3.8  18,24,25 Aol g il apeal! cilialll qubl aa
Lesson 2.4 5,21 Lesson 3.4 22
Lail) ool ) 2
Lesson 2.5 6,7,21 Lesson3.5 13,14 Lesson 3.10  19,20,26 Mr. Abdalla Abouelnaga
0505114830

Mr. Abdalla Abouelnaga i)y ol aall LA oo paall QS Cpall)y ABaY) o3 5 S0iag agd B 2gta) 1 i) g5 Solution Steps Before Choosing
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Questions which included in MOE Exam Term1 (2025.2026)

f(x) =cosx ,0<x<T/,

1.906 E 1.305 1.214 E 2.321
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n Learning Outcome Example/Exercise ;
> 3
= Estimate an arc length for a given function 412 daia o (ugdll Jgh s Exercises (7-12) ff;
N Bllara Lesson 2.1 j
= .
Ell| 7)Estimate the arc length of F(x) siniall s s Sl 8 [
M || the curve f(x)on the interval saasalls il %
=) . . -
= =2 : PR e - 3
% using n line segments Al adadll e n=2  aladiuly |fRE
(=4
=
=
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f(x) =sinx ,0<x<T7/,

2.895 E 1.935 1.910 E 1.895

7
£
n Learning Outcome Example/Exercise ;
> 3
= Estimate an arc length for a given function 412 daia o (ugdll Jgh s Exercises (7-12) ff;
N Bllara Lesson 2.1 j
= .
Ell| 8)Estimate the arc length of F(x) siniall s s Sl 8 [
M || the curve f(x)on the interval saasalls il %
=) . . -
= =2 : PR e - 3
% using n line segments Al adadll e n=2  aladiuly |fRE
(=4
=
=
5

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 J ¥ ol 31 Juall 5515511 laa) (B Adaaial) A5a) Mothematics Gl12 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

f(x) =+x+1, 0<x<3

1.166 E 2.166 3.166 E 3.965
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n Learning Outcome Example/Exercise ;

> 3

= Estimate an arc length for a given function 412 daia o (ugdll Jgh s Exercises (7-12) ff;

N Bllara Lesson 2.1 j

= .

Ell| 9)Estimate the arc length of F(x) siniall s s Sl 8 [

M || the curve f(x)on the interval saasalls il %
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n Learning Outcome Example/Exercise g

> 3

< Estimate an arc length for a given function 41 daia o (usdll Joh yais Exercises (7-12) 2

& Bllans Lesson 2.1 :jg’

= .

|| 10)Estimate the arc length of F(x) siniall s s Sl 8 [

‘g the curve f(x)on the interval saasalls yuall §

@ using n = 3 line segments. dagivall adadll e n=3  aladiuly 2
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n Learning Outcome Example/Exercise g
> 3
< Estimate an arc length for a given function 41 daia o (usdll Joh yais Exercises (7-12) 2
& s Lesson 2.1 i
)
Ell| 11)Estimate the arc length of F(x) siniall s s Sl 8 [
‘g the curve f(x)on the interval sl yall & %
@ using n = 4 line segments. daiinall ahadll (pa n=4  aladiuly 3
2 A .
2 fx)=x*+1, -2<x<2
=
=
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fx)=x3>+2, -1<x<1
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n Learning Outcome Example/Exercise g

> 3

= Estimate an arc length for a given function 412 daia o (ugdll Jgh s Exercises (7-12) ff;

N Bllara Lesson 2.1 j

= .

Ell| 12)Estimate the arc length of Fx) iniall Gusd Jsh i [
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Term 1
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Questions which included in MOE Exam Term1 (2025.2026)

Mathematics G112

Acdvanced

the given interval using (a) n = 4 and (b) = 8 line segments.
(c) If you can program a calculator or computer, use larger #'s
and conjecture the actual length of the curve,

7. i) =cosx 0 <x<mf2
8. fl¥) =sinx, 0 <x<nf2
9. fly) =
10. fx)=1/x1<x<2

1L f)=x"+1,-2<x€2

1. fi

1,0<x<3

=1 42,-1<x<]1

In exercises 7-12, estimate the length of the curve y = f(x) on

Full Answer for questions in the cases

(a) For the z-values of our points here we use

(2pproximations of)

LR H

D'.n'"rSrand'r

Left Right Length
0,1) | (0.393,0.92) | 0.400
(0.393, 0.92) | (0.785, 0.71) | 0.449
(0.785, 0.71) | (L.18, 0.383) | 0.500
(118,0.383) | (1571, 0) | 0543

| |  Total | 1.906 |

(b) For the z-values of our pomts Tere we use

(approximations of) 0, &, &, 3£ Z 5

%, %, nd 3.

Left Right Length
0,1) | (0.196, 0.98) | 0.197
(0.196, 0.98) | (0.393, 0.92) | 0.204
(0.393, 0.92) | (0.580, 0.83) | 0.217
(0.580, 0.83) | (0.785, 0.71) | 0.232
(0.785, 0.71) | (0.082, 0.56) | 0.248
(0.082, 0.56) | (L.178, 0.38) | 0.262
(1.178, 0.38) | (1.37, 0.195) | 0.272
(137, 0.105) | (L57L,0) | 0277

| [ Tod | 1000 |

(c) Actual length approximately 1.9101.

Estimate an arc length for a given function 413 daia o (udll Jgh s
slana

(approximations of)

Exercises (7-12)
Lesson 2.1

rRY 47

Graraﬂrmdw

Left

Right

Length

(0,0)

{0.393, 0.38)

0.548

{0.393, 0.38)

{0.785, 0.71)

0.509

(0.785, 0.71)

(1.13, 0.924)

0.449

{1.18, 0.924)

(157, 1)

0.400

Total

| 1.906 |

T w

(b) For the z-values of our points here we use
(approximations of) 0

dr m 5w

' 160 Br 16 41 167
¥ 36 and 3
Left Right Length

(0,0) (0.196, 0.2) | 0.277
(0.196,0.2) | (0.39,0.38) | 0.272
(0.39,0.38) | (0.589, 0.56) | 0.262
{0.589, 0.56) | (0.785, 0.71) | 0.248
(0.785, 0.71) | (0.982,0.83) | 0.232
(0.982, 0.83) | (1.13, 0.924) | 0.217
(1.18,0.924) | (1.374,0.98) | 0.204
(1.374,098) | (L571,1) | 0.197

| |  Total [ 1.909 ]

(c) Actual length approximately 1.9101.

a)n=4 ,b)n=8

8. (a) For the z-values of our points here we use 9. (a)

n Learning Outcome Example/Exercise

Left Right Length
(0,1) (0.75,1.323) | 0.817
(0.75,1.323) | (1.5, 1.581) | 0.793
(1.5, 1.581) | (2.25, 1.803) | 0.782
(2.25, 1.803) (3,2) 0.776

| | Total | 3167 |
Left Right Length
(0,1) (0.375, 1.17) | 0.413
(0.375, 1.17) | (0.75, 1.323) | 0.404
(0.75,1.323) | (1.125, 1.46) | 0.399
(1.125, 1.46) | (1.5, 1.58) | 0.395
(1.5, 1.58) | (1.88, 1.696) | 0.392
(1.8, 1.696) | (2.25,1.80) | 0.390
(2.25, 1.80) | (2.63, 1.904) | 0.388
(2.63, 1.904) (3,2) 0.387

\ | Total | 3.168 |

(¢) Actual length approximately 3.168.
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n Learning Outcome Example/Exercise Page
Estimate an arc length for a given function 413 daia o (udll Jgh s Exercises (7-12)
Bllara Lesson 2.1
Full Answer
10. (a) 11. (a) 12. (a)
Left Right Length Teft Right | Length Left Right Length
(1, 1) (1.25, 0.8) | 0.3202 2,5) | L. 2) | 3.162 (-1, 1) (-0.5, 1.875) | 1.0078
(1.25, 0.8) (1.5, 0.67) | 0.2833 1,2) | (0, 1) | 1414 (-0.5, 1.875) (0, 2) 0.5154
(1.5, 0.67) | (1.75, 0.571) | 0.2675 ©,1) | (1,2) | 1414 (0, 2) (0.5, 2.125) | 0.5154
(1.75,0.571) | (2,0.5) | 0.2600 L,2) [ (25 | 3162 (0.5, 2.125) 1, 3) 1.0078
| | Total [ 1.1310 | [ Total | 9.153 | | [ Total | 3.0463 |
. (b) (b)
{b) _ Left Right Length Left Right Length
Left Right Length (2,5) | (1.5, 3.25) | 1.820 CL, 1) (0.75, 1.58) | 0.630
D) (1.125,0.89) | 0.167 (15,32) | (L2 1.346 (075, 1.58) | (-5, 1.88) | 0.3s8
{1.125, 0.89) | (1.25, 0.8) 0.153 ('1’ 2') s - ) 501 RN Y e
(1.25, 0.8) | (1.375, 0.73) | 0.143 El_5,1 5 _ 'G’ 1‘ D."Q (-5, 1.88) (-0.25, 1.98) Sl
1375, 0.73) | (1.5, 0.67) | 0.130 (-0.5, 1.25) ©, 1) 99 (-0.25, 1.98) (0, 2) 0.251
(1.5, 067) | (1.625,062) | 0.135 (G, 1) (0.5, 1.25) | 0.559 (0, 2) (0.25, 2.016) | 0.251
{1.625, 0.62) | (1.75, 0.57) 0.133 (0.5, 1.25) (1, 2) 0.901 (0.25, 2.016) (0.5, 2.13) 0.273
(1.75, 0.57) | (L.875, 0.53) | 0.131 (1, 2) (1.5,3.25) | 1.346 (0.5, 2.13) | (0.75, 2.42) | 0.388
[1.875, 0.53) (2, 0.5 0.120 (1.5, 3.25) (2, 5) 1.820 (0.75, 2.42) (1, 3) 0.630
| [ Total | 1.132 | | Total | 9.253 | | [ Total | 3.084
{c) Actual length approximately 1.1321. (¢) Actual length approximately 9.2036.
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n Learning Outcome Example/Exercise g

> 3

'g Find a limit algebraically or graphlcally, if it exists. Exercises (7-8) &

I Ciang o Libu g U Adali wie A8 44lgs Aad slay| Lesson 2.2 %

G .

)

t i y olJJJI oo .. I[-D ° oo I

) Sl Jlodloaa iy o

£ 7)Use the graph to detrmine . Sang ol itaiapal)  |[B

= e wy e . =

Ell| the limit, if it exist. : \ o

o 0

> i i ] (=)

2 %=

® —2

M| @) lim_f(x)

i X—0

-2 E 0 2 E Does not exist

b) lim f(x) =.... ¢) lim £ (x)=..... d) Iim_fC)=... e)lim f(x)=..

x—07t

0505114830

f) lim_f(x)=.... g) lim f(x0)=.... R) lim_f (x)=....
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Mathematics Gl2 Advanced

a) lim f(x)

X-1"

=
3
n Learning Outcome Example/Exercise g
Find a limit algebraically or graphlcally, if it exists. Exercises (7-8) "3
Gda g o il s U Akl wic 400 Llgs Lad alay Lesson 2.2 ﬁ’

y . oo .. o oo
. Pl Jodl oad il o
8)Use the graph to detrmine . Sang ol itaiapal)  |[B
the limit, if it exist. /\2 \ 2
(=)

i i i .,\l i {I‘ i Lol

1 ST

2 E Does not exist

b) lim f(x) =...

x—1t

) lXi_Ipzf(x)= ..... g) )1i_)rg1_f(x)= .....

¢) lim f (x)=... d) lim_f(x)=....

B) lim_f (x)=....

e) Iim f(x)=...

_2+

Mr. Abdalla Abouelnaga
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n Learning Outcome Example/Exercise

2 Find a limit algebraically or graphically, if it exists. Exercises (7-8) 75

G g O Lo g b saa Adal e Ad)a 40 dad Al Lesson 2.2

i

QJI%JI | L & o II rD ° oo I

Use the graph to detrmine g ol &l Gl aan)

the limit, if it exist. ?:/j /

@) lim f(x) =l -
1 E 0 2 E Does not exist
b) lim, f(x) =... ¢) lim f (2)=.... d) lim_f(x)=.... e) lim f(x)=....

Laill o) alle S
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-
3
n Learning Outcome Example/Exercise g
> 3
'g Find a limit algebraically or graphlcally, if it exists. Exercises (7-8) 13
t;l g O Lt g L e Adali aie Al Al dad ol Lesson 2.2 ‘j:b
O
2 Full Answer 2
2 2
Al 7. @) lm f@)=-2 8. () lim flw)=1 5
:z =" . _ g
3 (b) lim f(z)=2 (by lim fle) =
= (¢) lim f(z) Docs not exist. (o) lun fle) =1
S (d) lim f(z)=2 () limn f{a) = —1
e L b e Tt |
(e) I—l;il_nﬁ flz)=2 [ -r:]_.l;l!_:rll Fila) =3
() Il_i}H_lgf[j:J =2 (1) 1_'}1}:_1_1jr Sl doos ot oxist.
&) Il_i}H_llf{H:J =0 ey _1'11}11 Sy =25
(h) a:l—i;H_lft flz) =1 (L) _litu__sf[;,!:'] = 1.5
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n Learning Outcome Example/Exercise
Find limits of polynomial, rational, and trigonometric functions Exercises (21-28)
using theorems. Lesson 2.3

Cillgl) ey i aladiialy LKAl g dyadl) g 3 gaad) 3 S ) gall Ayl Al

PP : ¢aag yl Wil dla) dosd 2agl
Evaluate the limit, if it exist. "9J ? 9229

0505114830 Lol s alilase L)

2y ifx <2

21, ll_rgf , where f(x) = 2 iy
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Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise
Find limits of polynomial, rational, and trigonometric functions Exercises (21-28)
using theorems. Lesson 2.3

Cillgl) ey i aladiialy LKAl g dyadl) g 3 gaad) 3 S ) gall Ayl Al

PP : ¢aag yl Wil dla) dosd 2agl
Evaluate the limit, if it exist. "9J ? 9229

' 41 ifx <1
2. im je)wher j)=14 01 x>

2 E —2 —1 E DNE

0505114830 Lol s alilase L)
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=
3

n Learning Outcome Example/Exercise g

> 3

'g Find limits of polynomial, rational, and trigonometric functions Exercises (21-28) 3

~N using theorems. Lesson 2.3 j?b

P Sl il s aladiidy 4f0AN g dpaadll g 3 gand) 3 S ) gal) dlgd o) '

=) P (=

© e ey g . waag yl il dwla Goud 20gl | B

©l|| Evaluate the limit,if it exist. | 79 J : (| 2

= x+1 ifx <-1 5

+ & . c

2 23, lim f(x), where f(x)=1{3 f-l<x<l S

Q Ko | :

& x+1 ifx>1

<

=

£

-1 E 3 -3 E DNE
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n Learning Outcome Example/Exercise g
> 3
'g Find limits of polynomial, rational, and trigonometric functions Exercises (21-28) 13
N using theorems. ) Lesson 2.3 ﬁf
k LGN il 3 Al 2Ry ANaY g Al g 3 ganl) 5 8 ) g2l Algs alay)
- o
© . ay e . <aag gl dladl dule o angl 1
©l|| Fvaluate the limit,if it exist. 79 J RS | 2
= r \ -—
2 x+1 ifx < -1 2
K- . - =
3 24, Iim f(x), where f(x)= {3 f-1<x<l
x=+] .
E 2x+1 ifx =1
E

-1 E 3 -3 E DNE
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n Learning Outcome Example/Exercise

Find limits of polynomial, rational, and trigonometric functions Exercises (21-28)

using theorems. Lesson 2.3
Cillgl) ey i aladiialy LKAl g dyadl) g 3 gaad) 3 S ) gall Ayl Al

PP : ¢aag yl Wil dla) dosd 2agl
Evaluate the limit, if it exist. "9J ? 9229

2 —_—
25. lim 2+ h)

J1= () h

4 E 3 -3 E DNE
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&
3
n Learning Outcome Example/Exercise g
> 3
'g Find limits of polynomial, rational, and trigonometric functions Exercises (21-28) 3
~ using theorems. Lesson 2.3 3
‘0 llgll ey plai aladialy dtal) g Agaaail) g 3 gand) 3 A8 ) gal) dilgs ol 3
g p o
& Y . waag yl il dwla Goud 20gl | B
©l|| Evaluate the limit,if it exist. (1+h) — 79 RS
: Ay
S 26. lim 5
- m— —Il[:l (=)
>
)
=
"
c
=

—1 E 3 -3 E DNE

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 J ¥ ol 31 Juall 5515511 laa) (B Adaaial) A5a) Mothematics Gl12 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

- I S [ o

5
3
n Learning Outcome Example/Exercise g
> 3
'g Find limits of polynomial, rational, and trigonometric functions Exercises (21-28) 3
~ using theorems. Lesson 2.3 3
‘0 llgll ey plai aladialy dtal) g Agaaail) g 3 gand) 3 A8 ) gal) dilgs ol 3
g p o
& Y . waag yl il dwla Goud 20gl | B
e[| Evaluate the limit, if it exist. sin(x2 — 4) 9 ARG (| 2
S 27. lim 5
@ =1 x2—4 =
>
)
=
"
c
=
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3
n Learning Outcome Example/Exercise g
> 3
'g Find limits of polynomial, rational, and trigonometric functions Exercises (21-28) 3
~ using theorems. Lesson 2.3 3
‘0 llgll ey plai aladialy dtal) g Agaaail) g 3 gand) 3 A8 ) gal) dilgs ol 3
Q< P (=
& Y . waag yl il dwla Goud 20gl | B
5|l Evaluate the limit, if it exist. tan v 9 i =29 K
- 28. Iim — 5
2 =0 dx 2
>
)
=%
"
c
=
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P
n Learning Outcome Example/Exercise Page g
> 3
'g Find limits of polynomial, rational, and trigonometric functions Exercises (21-28) =
~ using theorems. Lesson 2.3 :jg’
‘0 Cillgl) ey i aladiialy LKAl g dyadl) g 3 gaad) 3 S ) gall Ayl Al i
-
: 2
3 Full Answer S
=
c - p . >
© In exercises 1-28, evaluate the indicated limit, if it exists. .oy 13) gd) L)) Llgd) aed ooyl (1-28 [ ,lad) o Y
2 Assume that lim sinx = 1. ’ . Sinx S
5 x—=0 X Jim — =1 U' U‘JJ u-'-‘
=7 2 ifx <2 ) X
i 21. lim f(x), where f(x) = { o e 2y 2
T s v :‘lx ‘i‘_: 1 21 lim f(), e [0 = { X wm x=2
e 22. lim f(x), where f(x) = lx e Ay =
r—r 1 3x4+1 ifx=—1 29 xr_l.llll FO), s f(x) = ;i:]i : i; _i
2x +1 ifx = —1
23. IIm f(x) where f{x) = if—1 =x <1 2x+1 x < —1
o 2x +1 ifx=>1 23. lim f(x), <um f@@) =43 . 1<x<1
- 2x+1 x>1
2x+1 ifx = —1 2x+1 . x<-—1
24. lim f(x), where f(x) = { 3 if—1<x<l 24. lim f(x), cus f(X)=<K3 , —l1l<x<1
= 2x+1 ifx>1 2x+1 , x>1
2400t —4 1+ =1 . 2+ -4 . (1+h)P -1
25, tim S0 g6, fim ST =0 25. Jim =—=—— 26 lim———
—w 1 - -
] . sin(x® — 4) . tanx
27 1im P gy X mTeo W
=2 J[z —4 =0 Sy
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3
n Learning Outcome Example/Exercise Page g
> 3
'g Find limits of polynomial, rational, and trigonometric functions Exercises (21-28) i
~N using theorems. ) Lesson 2.3 i
‘0 Sllgil) @by a5 aladiily Ailial) g dpscdl] g 3 ganl) 3 58 J) gall Aulgd Ao
© o
k Full Answer H
i =30 ol . b
g 21. 111121 flz) = li%] 2 =2(2)=4 o 1 (2 + h)% — 4 27. Consider f(x) = and a polynomial 0
e - - « 111
’E lim f(z) = lim z?=2% =4 h—0 h ) p(z) = z* — 4 such that p(2) = 0. S
) z—2+ z—2% . (4 + 4h h.-z} —4 sin @
= lim f(z) =4 = E‘}] . Also lim —— =1
2 22. Undefined. The limit from the left is 2, but the — lim 4h 4 h* — lmd+h=4 Therefore by the theorem 3.4(viii),
[ limit from the right is -2. - h - ' :
lim f(p(z)) =
23. lim z)= lim (2z+1 )
r——1- f( ) z:—:-—l_{ :] . (1 -+ h.-)d - 1 . Siﬂ(:}:g - 4)
=2(-1)+1=-1 26. }1111}] ; = lm —o—— = 1.
L—*
11111 L (x) = llm1 3=3 — lim L+ 3h + 3h% + A" — . tanz sin
Therefc-le lim f(x) does not exist. h—( h 28. m 5c¢ i, 5z cos x
z——1 — lim h(3 + 3h + h?) iy [(lsinz 1 )
24, 1111111 flz) = h—0 F Il_}u 5 x cosw 1
— _ - = lim3+3h+h*=3 = = ( 1im 225 '
hm f(z) - Ili}n]l+ 2x+1=3, f— § | ? (:]slg}l g;l M cosw
Therefole I11_}1111 f(z) =3. _ 5(1)(1) ==
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n Learning Outcome Example/Exercise g
Use the squeeze theorem to find limitscbigl) dlag ¥ 8 juhadl) 4y i asiiicd Exercises (29-32) ;‘:_i

Lesson 2.3 j

o &l dule oud nagl ||

29)Evaluate the limit RPN |
. o . li 2 1/X) &ang gl 6 il au piag plaa ol 3
using Squeeze Theorem, if it exist. 1I1X sin( 5
x—0 S

(=)

0 E 1 -1 E DNE
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I T S
Use the squeeze theorem to find limitscbilgl) oy ¥ 3 uladl) 45 Jad aadic) Exercises (29-32) ff;
Lesson 2.3 j
30) Why can’t you use the Squeeze ) polaA Ll aniug Dlale) |15
Theorem to prove that lim x*sec (1/x)=0 Il Gl Ul (8 il (e
Tp)
. (=)

because the secant because the secant because the secant because the secant

A\ function is not bounded by function is bounded [ @ function is not bounded function is
-1,1 by-1,1 by-2,2 bounded by -2, 2
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n Learning Outcome Example/Exercise

Use the squeeze theorem to find limitscbilgl) oy ¥ 3 uladl) 45 Jad aadic) Exercises (29-32)
Lesson 2.3

31) éJlJl dulei 6oud angi
<ang gl 6 a6y A plaa ol

im [V cos? (/)]

-1 n DNE
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n Learning Outcome Example/Exercise
Use the squeeze theorem to find limitscbilgl) oy ¥ 3 uladl) 45 Jad aadic) Exercises (29-32)
Lesson 2.3
&Il éula Goad angl

<ang gl 6 a6y A plaa ol

}Ci_r}(l) x2f(x), where |f(x)| <

VR T >

0505114830 Lol s alilase L)

Mr. Abdalla Abouelnaga

Asiilly il apaall ALl e pdall QUSHL (el g ALiaY) 038 5 SI3a g agd 8 agial ¢ itk (500

Solution Steps Before Choosing



>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise
Use the squeeze theorem to find limitscbilgl) oy ¥ 3 uladl) 45 Jad aadic) Exercises (29-32)
Lesson 2.3
. . . éJlJl dulei 6oud angi
Uusing Squeeze 7’ belorem, If it exist 1299yl 8 bl & 455 rolaA el
Lvaluate the limit
1111% h(x), where |h(x) — 4| < 2(2—x) forall x
X—

4 E 0 ~4 n DNE
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n Learning Outcome Example/Exercise

Use the squeeze theorem to find limitscbilgl) oy ¥ 3 uladl) 45 Jad aadic) Exercises (29-32)
Lesson 2.3

Full Answer

29, Use numerical and graphical evidence to conjecture the
value of lmn sin(l/x). Use the Squeeze Theorem lo
prove that' ynu are correct: ldenhf} the functions f and h,

.lim:x2 sin (1/x) deud fpesnal dolag dsae als) aasan) .29
x—+(

Getllal) 83e ilpa Gle B @lSY b dat) & day pasa

0505114830 Lol s alilase L)
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show graphically that fix) < x*sin(1/x) < i(x) and justify 3 ey f(x) < x?sin(1/x) € h(x) 5 ils pdgs J1 g f
Iing flx) = lini} hi(x). lim flx) = lim h(x)
30. Why can’t you use the Squeeze Theorem as in exercise 29 to LY 29 L) 8 LS 5 ) d e plasau) pedazs ¥ 150 .30

pr:‘.uw.mll’:.'llI1i__r.1“1I sec(lfx) = O?Explorethislimitgraphically. Lol dolyd) eia catiSil gl-m[}xz sec (1/x) =

T T S S vrathat 13 = e d —
31, UsetheSqueeze Theoremtoprovethat Jﬂlnlrhh cos*(1/x)] = .lir?‘[\/;cosz(]/x)] 205 iy 5ulatd) i s st 31

0. Identify the functions [ and h, show graphically that £ < VEcos(1/2) < h(x) of Gl s s f el 3

flx) < \ﬁr.m’ (1/x) < h(x) fnr all x>0, and justify

hl'l’l f() = 0 and ]m} i) = .31{}}1 h(x) =0, }1{})& f) =075 Hey x>0 03 pead

T N )T

32, Suppose that f(x) is bounded: that is, there exists a constant 955 e &l M lia ol s s83gama ) 5 5 201,32
M such that |f(x)| £ M for all x, Use the Squeeze Theorem &) aldY ,dadd) dy day aasaw) X pd aeend [f(¥)] <M

to prove that !13_1(:':1‘*_{[:] = 0. ,}Elgxzf(x} =0
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n Learning Outcome Example/Exercise Page g
> 4
< Use the squeeze theorem to find limitscbigdl slay ¥ 5 juhadl) 4y 55 aadia Exercises (29-32) ff;
g Lesson 2.3 7
: i
- Full Answer =
- oo
O 30. Y ze T in ex- b
ag, . You cannot use the Squeeze Theorem as in ex r ) .
c | & | 2%sin(l/x) | creise 29 because the secant function is not 32, Sﬂ'} lng that ‘f (“EH < M for all  is the same as l.t:)
.9 —0.1 0.0054 bounded between -1 and 1 like the sine fune- S&yillg -M < f[Jj) < M for all . o
w —0.01 5 % 10—5 tion is. This is difficult to investigate graph- - - g
- _ry ;Jﬂl 8 < 107 ically because of the infinitely many wertical This implies that
Q : — - asymptotes as x approaches 0.
e 0-1 —0.005 ~Ma? < 22 f(z) < Ma?.
- 0.01 —5 x l'[i? 31. Let f(=) =0, h{zx) = /. We sece that
- 0001 | &x10 ) < VFeos?(1/2) < h(z), Since +Mz® — 0 as z — 0, the Squeeze The-
L Conjecture: lim x?sin (1/2) = 0. 1_1&12 0=0, lnn vzE=0 orem shows that liﬂh mzf{rj =
Let f(x) = —a?, h(x) = 2>. Therefore, b_v,,r thc Squeeze Theorem, i
Then f(x) < z2sin () < h(x) lim +/zecos? (1) = 0.
=0 E

: 2y ; 2y _
limg(—2%) = 0, iy (=) = 0

Thercfore, by the Squeeze Theorem,
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n Learning Outcome Example/Exercise
Use the continuity properties to study the continuity of a function Exercises (21-28)
or a composition of functions at a given point Lesson 2.3
g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin
21)Detrmine where the function is fx) = 4 v+ 3 alaJl @aic yg4ii Ul wlyiell aan
is continuous? alato

[-3,00) H 3,-1] (-3, o) H (~o0, 00)

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise
Use the continuity properties to study the continuity of a function Exercises (21-28)
or a composition of functions at a given point Lesson 2.3

g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin

22)Detrmine where the function is Fx) = - ,.l"_xg — 4 @il @aic ggAad Ul ol yial 22
is continuous? alnio

(-2, Oo) H (_2:2] (_oo' _2] U [2' Oo) H (_Oo' _2) U (2, OO)

0505114830 Lol s alilase L)
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&
3
n Learning Outcome Example/Exercise g
> 3
'g Use the continuity properties to study the continuity of a function Exercises (21-28) =
~N or a composition of functions at a given point Lesson 2.3 3
‘0 g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin 4
=) o
o] ™
— L] - " - - .. .. .. o w
|| 23)Detrmine where the function is flx) = {f‘x + 2 il l@aic ygAai (Ul lyidliann |[Rs
S is continuous? alnio |
.; (=)
v
=~
©
=
=

(_21 OO) H (—OO, 2] (—OO, OO) H [_3r OO)
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n Learning Outcome Example/Exercise
Use the continuity properties to study the continuity of a function Exercises (21-28)
or a composition of functions at a given point Lesson 2.3

g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin

24)Detrmine where the function is fx) = (x — 1]332 @il l@aic ggAi (Ul olyisl 22
is continuous? alnio

(17 OO) H (—OO, _1] [1' OO) H (—OO, OO)
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g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin

is continuous?

n Learning Outcome Example/Exercise
Use the continuity properties to study the continuity of a function Exercises (21-28)
or a composition of functions at a given point Lesson 2.3

25)Detrmine where the function is flx) = gin~? (x +2) @il l@aic ggAi (Ul olyisl 22

5 LA

0505114830 Lol s alilase L)

(-1, 00) H [-3,—1] (=3,-1)

[_Zr _1]
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3
n Learning Outcome Example/Exercise g
> 4
'g Use the continuity properties to study the continuity of a function Exercises (21-28) 13
~N or a composition of functions at a given point Lesson 2.3 j?b
‘0 g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin i
=) o
1] ™
L - . - - - ©
Ol 26)Detrmine where the function is f(x) = In(sinx) alall@aic ygii (Ul wlyieliann |[Rs
S ? alnio ||BE
2 Is continuous: 3
>
9 nw,(n+ nm,(2n — 1w 2nm, (2n + 0.5«
£ (2nm, (2n + 1)m) (n, ( : )7) ( .( ) ( ( )7)
= : For all integer [€| For all integer values For all integer values
£ For all integer values of n.
= values of n. of n. of n.

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 J ¥ ol 31 Juall 5515511 laa) (B Adaaial) A5a) Mothematics Gl12 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise
Use the continuity properties to study the continuity of a function Exercises (21-28)
or a composition of functions at a given point Lesson 2.3

g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin

v+ 1+e” dlall laaic gygAaT Ul Clpisll aaa

27)Detrmine where the function is f(x) = 75 .
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n Learning Outcome Example/Exercise
Use the continuity properties to study the continuity of a function Exercises (21-28)
or a composition of functions at a given point Lesson 2.3

g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin

28)Detrmine where the function is (
is continuous? f&) = Vi — 2%

('1' Oo) H (—OO, _1] (_oor _1) U (2' OO) H (_Oo' _1] U [2' OO)

In(x* — 1) @il @aic ygAaT Ul Olyisll aan
_ L
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n Learning Outcome Example/Exercise
Use the continuity properties to study the continuity of a function Exercises (21-28)
or a composition of functions at a given point Lesson 2.3
g 4l dic ) gall de gana gl AN Jlad) 4w Al JLaty) pailad addin
Full Answer
In exercises 21-28, determine the intervals on which f is flasic eSSl ealaall sis 21-28 oaolead) 8
Cﬂﬂﬁﬂﬂﬂus. 21. Continuous where = + 3 > 0, i.e. on {(—3, 0c) o
22. Continuous where =2 — 4 0, ie on (co,—2

21, f() =y +3 22. f() = Va2 =4 and (2, 00). - (o= 2]
23, f(;t') — {/m 2. f{x) — (IH].]E'FZ 23. Continuous everywhere, i.e. on (—oco, co).

- F 24. Continuous where x — 1 > 0, i.e. on (1, c<).
25. f(x) = s {I‘]’ 2} 26. f(I} = lﬂ(Slﬂ I) 25. sin~ ! (x + 2) is continuous on interval [-3, -1].

'\.I'I + + e:‘ In IE -1 26. In(sin x) is continuous whenever sinx > 0, that
27. f(.'l'.'} 28. f(x) - ( ) is on the interval (2&kw, (2& + 1) ) for all in-

Vy2 =2y tegral values of k.

oo (=27, —m), (0, ), (27, 3m), (4m, 5m), ...

27. f(x) is continuous, on interval [-1, o¢ ) when-
ever 1 £

28. f(wx) is continuous on the intervals (—oc, —1)
and (2, o)

0505114830 Lol s alilase L)
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=
3
n Learning Outcome Example/Exercise ;
> 3
- Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 =
N Cillgl) aladioly Abilall g A 1) g 48891 o a0 o glad sl Lesson 2.5 ﬁf
-§ B2 2024/2025 2
G Find the horizontal asymptotes of. f(x) = ———— A A yE aghed aagl [
it |x|3 + 1 ] " " u‘_’
= S
- D
2
<A y=-2,3 x=-1,1 C y=-11 x=-2,3
&
E

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

=
3
n Learning Outcome Example/Exercise g
> 3
= Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 2
> gl aladiady Alilal) g Ly 1) g A8EY) G jED a ghad alay) Lesson 2.5 ﬁ’
£ .
< . 2023/2024 o
& Determine all vertical and slant S Alilally dacal ) ldil) Jaghs 1€ aka §
c x3 o =
=) e Tp)
2 asymptotes of f(x) Zix6" Sf(x) = 2 tx—b §
2
=~
g A x:—211:3’y:x—1 x=—3,x=2,y=x+1 C x=—2’x=3}y=x+1 x=—3’x=21y=x—1
Ll
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n Learning Outcome Example/Exercise

7
> 3
= Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 i
& i) alaiiody ALLall g Ayl 1) g A88Y) G LT Ja ghail sl Lesson 2.5 "j;b
o .
v
- . . . o
: 23a)Determine all Vertlca.l and horizontal N a4661lg dpuwl Il Bl hgha J& 22n ([
4|l Asympyotes for the function y= —— @ial aag ol (B3
=)
i 4—x 2
2
B lX| VA:x=2,-2, HA:y =0 VA: x=2, HA: y =0 VA: x=-2, HA: y=-1 VA: None , HA:y =-2,2
=
L
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n Learning Outcome Example/Exercise

-
> 3
= Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 i
& i) alaiiody ALLall g Ayl 1) g A88Y) G LT Ja ghail sl Lesson 2.5 "j;b
2. .
v

- . . . o
: 23b)Determine all Vertlca.l and horizontal X2 a4661lg dpuwl Il Bl hgha J& 22n ([
4|l Asympyotes for the function y= ——— aial csaag ol |[B=
S 4 — x? S
R D
3

X VA:x=2,-2,HA:y=-1 VA: x=2, HA:y =-1 VA: x=-2 , HA: y=0 VA: None , HA:y =-2,2

=

S
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=
3
n Learning Outcome Example/Exercise g
> 3
= Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 i
& i) alaiiody ALLall g Ayl 1) g A88Y) G LT Ja ghail sl Lesson 2.5 "j;b
Gl .
v
i : . . I
E 24a)Determine all Vertlca¥ and horizontal N 485lg dpwl I el behas J4 2an (|
4|l Asympyotes for the function y = &ilall craag ol [[BS
- V4 + x? 2
>
()
°_‘ A VA:None, HA:y=1,-1 VA: x=1, HA:y=1,-1 VA: x=-1, HA: None VA: None , HA:y =1
=
E
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=
3
n Learning Outcome Example/Exercise g
> 3
= Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 i
& i) alaiiody ALLall g Ayl 1) g A88Y) G LT Ja ghail sl Lesson 2.5 "j;b
o .
v
b o . . . o
: 24b)Determine all vertical and horizontal X a4661lg dpuwl Il Bl hgha J& 22n ([
= Asympyotes for the function y = Ny @ial aag ol (B3
i 4 x g
>
()
°_‘ A VA: x=2,-2, HA: None VA: x =2, HA: y=None | © VA: x =-2,1, HA: y=1 VA: x =2,-2, HA: y=0
e
E
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n Learning Outcome Example/Exercise

7
> 3
= Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 i
& i) alaiiody ALLall g Ayl 1) g A88Y) G LT Ja ghail sl Lesson 2.5 "j;b
o .
v
-} . . . o
: 25)Determine all vertical .and horizontal a4661lg dpuwl Il Bl hgha J& 22n ([
= Asympyotes for the function 3x2 + 1 &lal g ol (B3
- m— — (=]
= YT X2 2x—3 S
()
(=4
A2 VA: x=-1,3, HA: y=3 VA:x=-1,3 ,HA:y=1 [ 8| VA:x=-2,1, HA:y=3 VA: x =1, HA :none
£
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n Learning Outcome Example/Exercise

A VA: x =-2, HA: y=0 VA: x =2, HA: y=1 VA: x =-2,1, HA: y=0 VA: x =1, HA :none

7
> Ey
= Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 i
& i) alaiiody ALLall g Ayl 1) g A88Y) G LT Ja ghail sl Lesson 2.5 "j;b
s .
)
k||| 26)Determine all vertical and horizontal 1 duBsill duui gl Uil boha J4 220 |15
O : — X C auy - ®
4|| Asympyotes for the function y = @lal waag ol ||B2
.2 X% +x — 2 3
- m— (=
>
)
(=4
=
c
£
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Asympyotes for the function

f(x) =4tan 1x —1

Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

=
3
n Learning Outcome Example/Exercise 9
Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 !
gl aladiady Alilal) g Ly 1) g A8EY) G jED a ghad alay) Lesson 2.5 j?’
27)Determine all vertical and horizontal ataslilg apwlpll oylatlihgha J5 222 - g
CUBTIREET (| <
3
3

Y=2m — 1,Y=-2m — 1 And No Vertical Asymptotes
o Al a5 a s aa s Al ) ol laghad aa g Y
Y=2r—1,Y=-2mr—1

A

x=2m — 1,x=-2m — 1 And No Horizontal Asymptotes

o Al ) ol T ghad da g 4] e da ghad da gy Y
x=2m—1,x=-2mr—1

Y=2m, Y=-2m And No Vertical Asymptotes
o Al )l gl aa g Al ) i aghad aa g Y
Y=2m, Y=-21

x=21, Xx=-21m And No Horizontal Asymptotes
o Al i da ghad da g g 488 s b ghad da gy Y
X=2T, X=-21
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=
3
n Learning Outcome Example/Exercise g
> 3
< Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 2
8 Cllgl) aladiiady ALial) g Lyl 11 g A:88Y) G LT Ja ghad dlay Lesson 2.5 éb
ol .
)
k|| 28)Determine all vertical and horizontal d188llg duwll O ylell hgha J4 110 (B3
&) . 5 - . <
= Asymptotes for the function v = In(1 — cosx) allall &raqg ol =
@ 2
2
= (lX| VA: x = 2nm, HA: None VA: x =nm, HA: None [ ¢| VA:x=2nm, HA: y=1 VA: x =(2n+1)m, HA .y =0
&
E
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Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise

Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106

Cililgl) aladinly ALiLal) g A 1 g 4:88Y) o A3 Ja ghad ala) Lesson 2.5
29)Determine all vertical and slant 3 ‘
) _ X aliloJlg duwl Pl ujlol hgha JA 2aa
Asymptotes for the function y = 71— <2 sl
A Vertical asymptotes at x=+42 Vertical asymptotes at x=2 Vertical asymptotes at x=—2 Vertical asymptotes at x=—2
Slant asymptotes is y=-x Slant asymptotes is y=-x Slant asymptotes is y=x Slant asymptotes is y=-x

0505114830 Lol s alilase L)
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7
3
n Learning Outcome Example/Exercise g
> 3
< Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 2
N Cllgl) aladiiady ALial) g Lyl 11 g A:88Y) G LT Ja ghad dlay Lesson 2.5 j;b
- ;
()
|| 30)Determine all vertical and slant : =
5 ) _ 2 11 dlloJlg duwl gl el hghha (JA aan §
rt Asymptotes for the function X® + s IS
o — Y
g X—2 2
>
nqﬁ) A Vertical asymptotes at x=2 Vertical asymptotes at x=2 Vertical asymptotes at x=—2 Vertical asymptotes at x=2
Té Slant asymptotes is y=x+2 Slant asymptotes is y=x-2 Slant asymptotes is y=x+2 Slant asymptotes is y=-x+2
=
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X% +x—4

X=_1i2m, y =x-1 H =_1+2m, y =x+1 X=_1+2m, y=X H =1i;/ﬁ, y = X-2

=
3

n Learning Outcome Example/Exercise 9
Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106 !

i) alaiindy ALiLall g Al 1) g 48891 G AT o ghad sl Lesson 2.5 ﬁb

: : 1
31)Determine all vertical ancli slant 3 &liLoJlg dwwiyll L laDI gl J4 22a ([
Asymptotes for the function y = il [[Bs

(=]

Tp)
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n Learning Outcome Example/Exercise

Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106

G aladialy ALLal g A 1) 5 488Y) ) Lo glad sla) Lesson 2.5

32)Determine all vertical and slant o4

_ aliloJlg duuwi gl u el hgh4 J4 220
Asymptotes for the function y =

—_ &l
X3 + 2

X:—i/i’ y =X H X=-2, y=X+1 X:W, y =X H X:—W, y = -X
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n Learning Outcome Example/Exercise

Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106
Sl aladiuly Alilal) g dpu i1 g A588Y) G Ja glad Lo Lesson 2.5

Full Answer

In exercises 23-28, determine all horizontal and vertical asymp- A 3% ) daglas S s3> .23—28 L_,J_',L._._li u;q.
totes. For each side of each vertical asymptote, determine I_,Ji w,laz)) Jas wuilga o —ale JSI @ PO TR
whether f(x) = oo or f(x) = =0, . flx) = —o0 PI fx) = oo cals 13) sus

0505114830 Lol s alilase L)
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L

3 1 ; X x
23. (a) flx) = (b) f(x) = 23. = b =
AL g B e @ f&) =3"% () f&) 4—x2
24, (a) flx) = —= b) flx) = —= 24. (a) f(x) s (b) f() *
) | = —————— D \X) = ’ = =
V4 + 22 V4 -x V4 +x? Véd—x?
o o 3x* 4 1 ‘ ] - X 25 =3:f2—+1 6. __1=x
23. I_\):m 26, “U:m f(x} x2_2x_3 2 _f(x) x:+x_2
y - . T — _ o
27, f(x) =4tan""' x~1 28. f(x) = In(1 = cosx) 27. fx) =4tan™" x—1 28. f(x) =In(1 - cosx)
In exercises 29-32, determine all vertical and slant asymptotes, dl J) oyl dogdas S 33> 29—32 o ,lad) B
29, y= — 30, y= =t £ 241
o/ I NI S——— s U=
4 = x? =g 2. y=7"% 30. y="—+
) 4 3 4
X X — X e
3. y= 32 y= o N e o k=
\’.’ + “-_‘1 ‘_‘+2 X< 4 Xx 4 x3 42
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n Learning Outcome Example/Exercise

Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106
Clilgil) aladiuly ALl g duil ) 5 Au88Y) 83 Ja glad Mlay Lesson 2.5

Full Answer

(b) The function is only defined in (—2,2).
Two one-sided vertical asymptotes at

. 24. (a) Since 4 + =% is never 0, there are no ver-
23. (a) 4— 22 =0 = 4 = z? so we have vertica (a) Since 4 + x* is never 0, there are no ver
tical asymptotes. We have
™

asymptotes at r = +2. x==%2 flz) +ocasz— 2, and

0505114830 Lol s alilase L)
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lim ——
f(z) >0 asz — -2 w0 A2 flx) & —o0 as = — —2+.
= lim ——— No horizontal asymptotes.
f(z) — —oo as x — —27F 1 25. The denominator factors:
flx) = ccas o — 27 = lim —— 3 _
Flz) — —o0 as = —» 2+ w=os fa r~ —2r — 3= (z - 3)(z + 1).
1 Since neither ¥ = 3 nor © = —1 are zeros of
Again, we have - V1 =1 the numerator, we see that f(x) has vertical
lim @ asymptotes at x = 3 and z = —1.

z—Foo 4 — 2 mlld T fla) = —occas o — 3.

€ im — +
= lim T —oc /1 + 22 fla) — oo as o — 37,

w—rkoo p? (_"" - 1) — lim &€ fla) = oo ns e — —17, and

1 - - - e G e 1+

=$£r£m$( _1)=0_ Tb—oo 'ff;r+1 fla) = —coas o — —17.
3 . —1 We have
So there is a horizontal asymptote at = lim 9?4 1
y=0 T i 2L
z—rboo pf — P —
(b) Vertical asymptotes at = = +2. _ —1 - 1 31
f(x) wocasx — 2 and @ — —27F. V1 = limn I 9-'; f'%,/ =13,
— o = — ST J_'

f(x) - —ocasx — 2" and x — —27. so there are horizontal asymptotes at
Horizontal asymptote at 3 — —1. y—=1andy—= —1. So there is a horizontal asymptote at ¢ = 3.
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n Learning Outcome Example/Exercise

Find horizontal, vertical, and slant asymptotes using limits. Exercises (23-32) 106
Clilgil) aladiuly ALl g duil ) 5 Au88Y) 83 Ja glad Mlay Lesson 2.5

Full Answer

0505114830 Lol s alilase L)

26. Vertical asymptote at = = —2. 28. The function Inz has a one-sided vertical 30. Vertical asymptote at z = 2

ﬁ:“% Trecasw _2_2'+ N 5 asymptote at x = 0, so f(z) = In(1 — cosz) '
I —F —Oo0 as r —r — an T —y =27 . . . - ]

Again, we have will have a vertical asymptote whenever The slant asymptote is y = = + 2.
i l1—u=x ; .

lim —5 5 =0 1 —cosx = 0. L.e., whenever cosx = 1.
So ther ho Fetion] ac e _1+TF
t} h trl t t t == - Y . . " :- Sr “- : — —
So there is a horizontal asymptote at y =0 This happens when = = 2k for any integer k. 31. Vertical asymptotes at a 5

Since 1 —cosx = 0 for all &, f(x) is defined at

27. The function s continuous for all 2, so no ver- all points except for these vertical asymptotes.
tical asymptotes. We have
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The slant asymptote is y = = — L.

Thus as f(x) approaches any of these asymp-
i “lx —1=4( lim tan~'x) — . . oo . - ‘ertical asy e at = —v
Jim dtan™ a — 1 =d4(lim tan™"w) — 1 totes (from either side), it behaves like In 2 ap- 32. Vertical asymptote at z V2
=4(x/2) — 1 i ioht. so f(x —00 as T :
proaching 0 from the right, so f(z) - —oc A The slant asymptote is y = .
=2m—1 x approaches any of these asymptotes from ei-
and ther side.
lim dtan ™tz —1 o
T oo i . 29. Vertical asymptotes at © = £2.
=d4{ lim tan™ =z} —1
T =D . .
— A(—m/2) — 1 The slant asymptote is y = —ux.
= —2w — 1,
so there are horizontal asymptotes
at y =27 — 1 and y = —27 — 1.
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9)Evaluate the limit,if it exist. lim
x=oa 3x2 +4x—1

1/3 E 3 -3 E ~1/3

%
3

n Learning Outcome Example/Exercise 9
Find limits at infinity and limits that are infinite. Exercises (9-22) 106 .73

T i Tl 5 g () J (Al g s Lesson 2.5 j”

P o

x> +3x—2 @229 yl Wil dila) dod angl |[RS

<

3

3

>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

10)Evaluate the limit, if it exist. 1lim
x—o0 4x? — 3x — 1

=
3

n Learning Outcome Example/Exercise 9
Find limits at infinity and limits that are infinite. Exercises (9-22) 106 .73

T e Akgll s Agd ) J35 (A gl sl Lesson 2.5 j“’
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n Learning Outcome Example/Exercise
Find limits at infinity and limits that are infinite. Exercises (9-22) 106
LD wis dilgdll s Alg DU (1 it AN gl slay Lesson 2.5

—X ¢ang gl dlal dulei Goad angi
vVd 4+ x2

- I o W ow

11)Evaluate the limit,if it exist. . lim

X—r—o0
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12)Evaluate the limit,if it exist. 1
) / ot 43 — 5y — 1

- I S W o
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3

n Learning Outcome Example/Exercise 9
Find limits at infinity and limits that are infinite. Exercises (9-22) 106 .73

T i gl A ) 5 (Al gl ) Lesson 2.5 3
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oo o I S B

7
3
n Learning Outcome Example/Exercise g
| 4
= Find limits at infinity and limits that are infinite. Exercises (9-22) 106 =
N T i gl AU () da35 A gl Lesson 2.5 j“’
Ay — N
3 x2 laUll e 6oad angl (IS
< . e e ; ¢JANQ ¢ wla dodd 10
dl|| 13)Evaluate the limit,if it exist.  lim In { > 9y S|
c X = O X —_— 3 5
s S
o D
>
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7
g
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n Learning Outcome Example/Exercise
Find limits at infinity and limits that are infinite. Exercises (9-22) 106
LD wis dilgdll s Alg DU (1 it AN gl slay Lesson 2.5

14)Evaluate the limit, if it exist. lim In(x sin x) @aag yldla)l dila dois a9l

X—» o+

oo g - S B
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=
3
n Learning Outcome Example/Exercise 9
Find limits at infinity and limits that are infinite. Exercises (9-22) 106 g
T i Tl 5 g () J (Al g s Lesson 2.5 j”
£ (=]
. sy i . : - <aag gyl i)l wle) Goad 109l ||
15)Evaluate the limit, if it exist. lim =2/~ 9 ARSI | 2
x—0F g
S
o0 E — 00 0 E DNE
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X—o0

=
3

n Learning Outcome Example/Exercise 9
Find limits at infinity and limits that are infinite. Exercises (9-22) 106 .73

T i gl 5 gid) () J5 (A gl sl Lesson 2.5 j”

P o

. ey g . , <aag gl aladl awley doud angl o

16)Evaluate the limit, if it exist.  ]im e~®+1/t+2) 9 i =29 K
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n Learning Outcome Example/Exercise
Find limits at infinity and limits that are infinite. Exercises (9-22) 106
LD wis dilgdll s Alg DU (1 it AN gl slay Lesson 2.5

17)Evaluate the limit,if it exist. lim cot™! x @ang yldll dilai dotd angl

A —+ 0D

/[ E /2 0 E DNE
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18)Evaluate the limit,if it exist. lim sec™
00 x+1

/[ E /2 0 E DNE

%
3

n Learning Outcome Example/Exercise 9
Find limits at infinity and limits that are infinite. Exercises (9-22) 106 .73

T e Akgll s Agd ) J35 (A gl sl Lesson 2.5 j“’
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n Learning Outcome Example/Exercise
Find limits at infinity and limits that are infinite. Exercises (9-22) 106
LD wis dilgdll s Alg DU (1 it AN gl slay Lesson 2.5

L " " ] I L] = — z . . hid oo o e . <
19)Evaluate the limit,if it exist. lma sin(e~1/*") @ang yl i dlai dodd angl
X

- I T [ o
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n Learning Outcome Example/Exercise
Find limits at infinity and limits that are infinite. Exercises (9-22) 106
LD wis dilgdll s Alg DU (1 it AN gl slay Lesson 2.5

20)Evaluate the limit, if it exist. lim sin(tan™? x) waag ylaiaflala) dos angl

J= 00

- I S W o
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21)Evaluate the limit, if it exist. lim e
x—nf2

=
3

n Learning Outcome Example/Exercise 9
Find limits at infinity and limits that are infinite. Exercises (9-22) 106 .73

T e Akgll s Agd ) J35 (A gl sl Lesson 2.5 j“’
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n Learning Outcome Example/Exercise
Find limits at infinity and limits that are infinite. Exercises (9-22) 106
LD wis dilgdll s Alg DU (1 it AN gl slay Lesson 2.5

22)Evaluate the limit, if it exist. lim tan 1(]11 ;f} waag gl Aol dula) dosd gl

=0+

/[ E /2 -t /2 E DNE
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=
3
n Learning Outcome Example/Exercise g
> 3
= Find limits at infinity and limits that are infinite. Exercises (9-22) 106 =
~N Al e Algih g gD L) s ) clilgll sla) leeeer 2.5 -j?’
G i
©
= Full Answer 2
— (o)
&) i <
= 9. lim x” +3x 2 10. lim 26" —x+1 wlaid¥) s *-'-"") alg JS 23> 522 U‘)L"‘J' u" =
(=) =00 3I2+4I—1 x—o0 4x2 — 3x —1 ' ' | g
- N33g> 90 yuk gl —00 gl 00 9] Do 0
= i —-Xx 2x2 —1 T
Q 11. lim —— 12. lim
(a4 L m x—eo 4dx3 = Bx—1
©
— . x2+1
% 13. }Hﬂ In ( 3 ) 14. xlf.‘él In(x sin x)
15. lim e~ 16. lim ¢~ &+D/=+2)
r—t X—o0
2
17. lim cot™! x 18. lim sec™' = +1
X—ro0 x—00 x4+ 1
19. lmasm{e 1/5) 20. lim sin(tan™" x)
21. limﬂ gt 22. lim tan” L(Inx)
X—r X
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Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced

Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise
Find limits at infinity and limits that are infinite. Exercises (9-22) 106
Al aie Al g LD ) Jo35 Al cligl) ) Lesson 2.5
Full Answer
9. I S +B3r—2
=eo Ja=tdw —1 2% -1 14. lim Infxsinx
= lim = E;i — ?g 12, lim e 0. - 0* sins)
- il s L ¥ == r_}m ;TH —_ :];T —_
Jim (1+2—ZF) 4 .
m BFf_Z) 3 ) lim [In(zsinz)]= lim (Inz)=-c0
e = = £ +1 :{:—}U-I_ $—>‘0+
2 a1 13. lim In | ——
10. Hm 43:22—233: —1 L riye F—0 T—3 2/3
o T — a4+ an | - ' =211
_Tll.}.gﬂzz_ax_l(uf) o 1+4 15, lime
oy 2o Wwigw® 1 = lm |In| +—= x=0
r—}mi—ﬂfﬂ*—lfﬂ“g 2" =00 L E_i;._"-
) —a B l 7 ]_
11. lim — . ]_ -|- =T 2
oA, = lim |In (ﬁ) lim ¢ =% = hm — =
e 1 = lim [ln 1=
o — e m =0
_ 1,
- 2= =

0505114830 Lol s alilase L)
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7
3
n Learning Outcome Example/Exercise g
> 4
- Find limits at infinity and limits that are infinite. Exercises (9-22) 106 ff;
N LD wis dilgdll s Alg DU (1 it AN gl slay Lesson 2.5 ‘j
= ;
v
S Full Answer 3
H S
DA 16. 1im emernsete2 T ’ g
= xe o =
% —(z+1) (—HwZ{%Jﬁﬁgj) - RECES| B Llhl}élsm(e ) §
S lim e+ = lim e\ * OFF2) 18, fLm SEC 1 ‘ 1 , . T
2 oo T aea) e Xt im {sinfe™7 ) ) = lin (sin ()
L =0 I—=-x
= = lim e[ (r+ %) }:1 1 $2+1 ! . .
= wTee lim sec™ = lim (sinz) =0
LL r—=0T :
17. j}im cot ™! x L—00 r+1 ) .
9 1 lim (sm (e F))
lim cot™ z = 0. . -1 it (1 + 33_2) 1‘—>0
a—00 = lim sec — = lim (sin(e%))
(Compare Example 5.8) We are looking for the T—00 72 (—; + —2) :r—+-oc:-
angle that # must approach as cot# goes to :{'h- v = lim (sin $) =0
oo. Look at the graph of cot§. To define the = lim SEC_1($) — a—07
inverse cotangent, you must pick one branch =300 ) and hence 1
of this graph, and the standard choice is the = lim [ sin (6_?)) = ().
branch immediately to the right of the y-axis. z—+(
Then as cot  goes to co, the angle goes to 0.
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Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise

Find limits at infinity and limits that are infinite. Exercises (9-22) 106
Al aie Al g LD ) Jo35 Al cligl) ) Lesson 2.5

Full Answer

lim sin(tan~!z) = lim (sinz) = L.
T=$00 I_:-%

21. lim e~'nT = |im ="
E_:...E— T—+00

= lim " =10, but

==

lim e~ 0% — lim ="
z—:t%"' T=F=00

= lim ¢* =00,

T =00

o the limit does not exist.

22. lim tan'(lnz)= lim tan~'z
T T—}=D0

0505114830 Lol s alilase L)
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7
£
| n Learning Outcome Example/Exercise 3
< Link and interpret the slope of a secant line and tangent line Ex 3 136 3
‘: ulaal) ladl) g adalll) Jadd) Jra jead g day Lesson 3.1 -j:b
v
g . . . 5
£ Graphically and numerically approximate J Jtodl angi g
' x—1 =
|| the slope of the tangent line to y = at x = 5
‘® x+1 B
2
z 1 S I o W -
<
=
£

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing




Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

=
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n Learning Outcome Example/Exercise 4
Link and interpret the slope of a secant line and tangent line Ex 3 136 3

ubaall Bil) g adalal) BA) Jaa peadlig by Lesson 3.1 i

Find the slope of the tangent lineto  y=x3+4 at x = 3 J Jtoll 20gl ||
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n Learning Outcome Example/Exercise 4
Link and interpret the slope of a secant line and tangent line Ex 3 136 3

ubaall Bil) g adalal) BA) Jaa peadlig by Lesson 3.1 i

Find the slope of the tangent lineto  y=x%2+«x at x = 4 J Jtoll 20gl ||
<

=

3

f'(4) =8 E f'(4)=9 f(4) = =9 E £1(4) = -8
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Mathematics Gl2

Acdvanced

FIGURE 2.10a

x—1

x+1

104
S..
} — %
4 -2 2
S..
107

FIGURE 2.10b

Tangent line

Ex3
Lesson 3.1

n Learning Outcome Example/Exercise

Link and interpret the slope of a secant line and tangent line
ulaal) ladl) g adalll) Jadd) Jra jead g day

Full Answer

136

EXAMPLE 1.3 Graphical and Numerical Approximation

of Tangent Lines
x—1

Graphically and numerically approximate the slope of the tangent line to vy = Py

x=0.

at

x—1
Solution A graphof y = a is shown in Figure 2_10a. We sketch the tangent line

X

at the point (0, —1) in Figure 2.10b, where we have zoomed in to provide better detail.
To approximate the slope, we estimate the coordinates of one point on the tangent line
other than (0, —1). In Figure 2.10b, it appears that the tangent line passes through the

— (=1

point (1, 1}. An estimate of the slope is then my, = = 2. To approximate

the slope numerically, we choose several points near (0, —1) and compute the slopes
of the secant lines. For example, rounding the y-values to four decimal places, we
have

Second Point e Second Point ;7 -
0—(—D —3—(—D
1,0 —5 =! (—0.5, —3) o5 —p =40
0.1,—08182) | 2282 =D gs | con,—12000y | ZEEETED 5o,
(0.1, -0. } —Qoi—o "~ & (=01, —1. y ——1 o~ 22
— J QS —_ ¥ — =
001, —0osoy | 229802 — 20 og | —oo1, —1ozozy | Z1202 D50
0.01—0 —0.01—0

In both columns, as the second point gets closer to (0, —1), the slope of the secant
line pets closer to 2. A reasonable estimate of the slope of the tangent line at the point

(0, —1)isthen 2. m

X —
L).\.LA'.’L-JL_ux=O_Ln.f.y—

LS (0, —1) alazdl sie uleal) puys 3.10a JS20) 3 punge ¢ =
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1-(-1)
1-0

ole hass atie Sl 2o¥ Y opd cosms ane JE) s e aalalall doglasd) Jees cowsis

0, —1) e a3 dolas sae Jlasly poms ase Jood) csad) gy

ovleed) o) g3aally Sl cuyall 1.3 Jle

—1
+1

1
J Leo]! -
1 Joo 030

Jh__,.sl__H il )
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=2 13) el pazs

Zol) ez

SOy, (05, -3) ey (1,0
%:é—l) — 2222 | (c01, —1.222) %;o{_n =1.818 | (0.1, —0.8182)
—‘lfgzzl‘_(o_” =202 |(-0.01, -1.0202) %:DH) =1.98 |(0.01, —0.9802)
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| n Learning Outcome Example/Exercise 3

'g Find the derlvatlve of a functlon at a given point Ex 3 13

g .

8|l Find the derivative to f@=- ,x#0 dlalactutell 2l g

: A

£ f(x+h>—f<x> A 2

2 : '(x) = i | U S

> using f'(x) }ll_r>r(1) o D

-~

=1(12 F00) = ~1/x? [ ro=1e2 [ rw=-2 E FG) = 2/

S

f’(X) — _x—z E f’(X) — x—2 f’(X) — _xz E f/(x) — _x—l
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n Learning Outcome Example/Exercise
Find the derivative of a function at a given point Ex 3
dima ddads die Ad)all d8idal) alay) Lesson 3.2
, , , 3 7 allall daidiall anol
Find the derivative to f=—— X% aobitoll aag

Fw=-3c-2¢ [ ro=3c-2° [ rw=-3/a+2* [l re=-3/a-2°
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n Learning Outcome Example/Exercise

Find the derivative of a function at a given point Ex 3

A Al wic AJall 4515 alay Lesson 3.2

Compute f'(2) for f)=x*+3x+1 Wil f(2) Go4d cuunl

f'@ =7 n f1(2)=-7 f'(2) =8 n £1(2) = -8
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n Learning Outcome Example/Exercise ;

> e |

'g Find the derivative of a function at a given point Ex 3 13

~ dima ddads aie Ad)all A8TEAY Moy Lesson 3.2 j;b

< 3

|| Compute f'(x) for f(x) =vV2x+3 atthe point(1,3) d&ndihic &l f'(x) dotdcuunl |l

5 -

2 V5 — 5 V7 —V7 S

2 A ! = — ! = — C ! = — ! 1) = ——

g f) == f)=— I f) =3 f)=—

-
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n Learning Outcome Example/Exercise

Find the derivative of a function at a given point Ex 3
dima dladi aie A)all AT Aoy Lesson 3.2

Full Answer

EXAMPLE 2.3 Finding the Derivative of a Simple Rational Function

ity oty 13 e sl 2.3 L
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If fix)= % {x £ 0), find f(x).
Solution We have

Sl +h)— flx)
h

(.r J]rfa B %) |

= lim ———— Eince fix + i) = .
iy f: ince Flv 4 ) Py

|:_1: —(x+ fz}]
. x(x 4+ 1)
=lim——*° =

Ji—0 fi
. —h
= lim ——— Cancel Ji's.
=0 frx(x 4+ k)

0 = Jin

>
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<
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®
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Add fractions and cancel.

|

n_»n x(x+h - x

[E¥]

sothat f{x) = —x"2 m
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n Learning Outcome Example/Exercise

10 Understand the relationship between continuity and differentiability Exercises (13-18) 151
GUELEY) 5 Juad) (i ABDlal) ag

13a)Use the graph of f to sketch the graph of f’ Frow b fallall ) Jiiadl) arsiiud
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n Learning Outcome Example/Exercise

Understand the relationship between continuity and differentiability Exercises (13-18)
GUELEN) g Juai) (m A8Dlal) agl

13b)Use the graph of f to sketch the graph of f' Frow b fallall ) Jiiadl) arsiiud
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n Learning Outcome Example/Exercise g
Understand the relationship between continuity and differentiability Exercises (13-18) 3

GUELAY) 5 Jualy) (s A8Dlal) agd j35

!/ - . RS .o .

14a)Use the graph of f to sketch the graph of f flom A Slal)l Jdadl) ardiul | (8
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n Learning Outcome Example/Exercise 9
10 Understand the relationship between continuity and differentiability Exercises (13-18) 151 f
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n Learning Outcome Example/Exercise

Understand the relationship between continuity and differentiability Exercises (13-18)
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15a)Use the graph of f to sketch the graph of f’ Frow b fallall ) Jiiadl) arsiiud
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n Learning Outcome Example/Exercise

Understand the relationship between continuity and differentiability Exercises (13-18)
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n Learning Outcome Example/Exercise g
Understand the relationship between continuity and differentiability Exercises (13-18) 3
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n Learning Outcome Example/Exercise

Understand the relationship between continuity and differentiability Exercises (13-18)
GUELEN) g Juai) (m A8Dlal) agl

16b)Use the graph of f to sketch the graph of f' Frow b fallall ) Jiiadl) arsiiud
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n Learning Outcome Example/Exercise g
Understand the relationship between continuity and differentiability Exercises (13-18) 3

GUELAY) 5 Jualy) (s A8Dlal) agd ﬁi
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n Learning Outcome Example/Exercise g
.- Understand the relationship between continuity and differentiability Exercises (13-18) 3
i GULEY) 5 Juad¥) ¢y ABDlal) agh ja;
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n Learning Outcome Example/Exercise g
Understand the relationship between continuity and differentiability Exercises (13-18) 3
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n Learning Outcome Example/Exercise g
Understand the relationship between continuity and differentiability Exercises (13-18) 3

GUELAY) 5 Jualy) (s A8Dlal) agd ﬁi
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n Learning Outcome Example/Exercise

Understand the relationship between continuity and differentiability Exercises (13-18)
GUELEN) g Juai) (m A8Dlal) agl

Full Answer

In exercises 13-16, use the graph of f to sketch a graph of f".
13. a) y (b)
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(a) The derivative should look like: (b) The derivative should look like:
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o ] . .
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Learning Outcome Example/Exercise

7
~§l
> 3
'g 10 Understand the relationship between continuity and differentiability Exercises (13-18) 151 3
GUELEN) g Juai) (m A8Dlal) agl 3
N .
oy 4
S Full Answer =
iz &
- - s
S Y y . 0
S 14. (@) J (b) ) 14. (a) y 14.(b) Y 10
@ / 5
P f(x) -
s -
= v - - r
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£ : :
S X
(a) The derivative should look like: (b) The derivative should look like:
E " 14.(b) ¥
. - 14. (a) ¥y 4
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n Learning Outcome Example/Exercise g
> 3
'g Understand the relationship between continuity and differentiability Exercises (13-18) 3
i GUELAY) 5 Jualy) (s A8Dlal) agd "];5
- |
)
= Full Answer S
G In exercises 13-16, use the graph of f to sketch a graph of f'. g
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(b) The derivative should look like:
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n Learning Outcome Example/Exercise

Understand the relationship between continuity and differentiability Exercises (13-18)
GUELEN) g Juai) (m A8Dlal) agl

Full Answer

In exercises 13-16, use the graph of f to sketch a graph of f', '
16. (a) Y (b) Y
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W (b) The derivative should look like:
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n Learning Outcome Example/Exercise

Understand the relationship between continuity and differentiability Exercises (13-18)
GUELEN) g Juai) (m A8Dlal) agl

Full Answer

In exercises 17 and 18, use the given graph of f to sketch a

0505114830 Lol s alilase L)

>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

! ' * IT_ a Sl = -
plausible graph of a continuous function f E JJ i " LT () .p:r"“"—"“"'ﬂ 3 P,,F..ir,-r‘
17 (a) y (b) y B oie @ b F-LA- e et
» fale 2l e
- .
e b =r = | .
T ¥ fl W N i N = ¥ -u...nlﬂ'-"""".“L
T =T *
(b) The derivative should look like;

(a) The function should look like: “]
-
'z: - .
. . 1 7L -
2; L L L | r'_‘-q.--f‘ T T T T T
=10 =B =6 =4 =2 2 4 6 8 10
LI U L L B g T T 1 =2+

T T T T =T = T
=10 -8 -8 -4 =2 T 2 4 B 8 10 * i \.IIII".
M -2
E =4
=i ¥y -
LN -6
e i -
-

e

=10 -0

Mr. Abdalla Abouelnaga

Gl gzl el ALK o paal) GUSIL (o jLalll g ALAY) 038 B SI3a g agd (2 gl 1 Solution Steps Before Choosing



Term 1

2025.2026 J 51 ol Al Jualll 351 5l clatia) 8 Aladaiall ALY

Mathematics Gl2 Advanced

Example/Exercise
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Learning Outcome

> Ey
'g 10 Understand the relationsf\i.p between cgntinui.ty and differentiability Exercises (13-18) 151 jfj
i ; GUELEY) 5 Jua¥) ( ABDad) agd §
S 4
° Full Answer S
- 0
&) In exercises 17 and 18, use the given graph of f’ to sketch a 5. =
c plausible graph of a continuous function f. el A Sk _ 0
2 () y Lo 18. (b) 1 S
K2 8@ Y i < £) v T
2 e & = :;/ 2
(=4 x ni X
© 5 :
c x e . b
e (b) The derivative should look like: '?

18. (a) The function should look like:

10— 20

15 Thhe— 18. (a) ¥ v

a-|
6 -
T 10 +
a T
LI L I A T T 1 rrr1 5 i
=10 -8 -8 - 4 a8 1 " -
" -

o
.
-2+
7 Frrrrprra T rr [ I rrrr[rrrrj
4: =50 -2.5 0 2.5 5.0 75 100
\"_B_ B "
—B
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Find the acceleration function.

%
3

| n Learning Outcome Example/Exercise 3

< Use differentiation rules and higher derivatives in solving real-life Exercise (21-24) 161 &

~ problems. Lesson 3.3 ij

2 Agilal) cSEal Ja b Ll ciEidall g Jualiil) ao) gh aladi '

g o

5 ; __2024/2025_Jf €

o]||  The function s(¢£) = v4t + 16 — 4 s(f) = VAT F 16 — 4 iy Jro BREETEUERN |

: <«

o e - - . s o

B represents the position of an object. foobuadll Al)s aagh . La puocal 28 gall aliy §

8

e

"

c

=

4 —_—
-J(él-f + 16) a(t) = _J(‘ilt +16)3 C a(t) = 4"./(4t + 16)3 a(t) = \/(41' +16)3

A ﬂ(t) = —
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Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Term 1

2025.2026 J Y1 ol sl Juadll 551 381 Oladial (8 Alaaiall ALY

Questions which included in MOE Exam Term1 (2025.2026)

Use differentiation rules and higher derivatives in solving real-life

problems.
Aflal) Sl Ja 8 Llad) ciliidial) g Jaldtl) s g aladic)

The function s(&) = 2/t + 2&2
represents the position of an object.

Find the acceleration function.

n Learning Outcome Example/Exercise

s(L)

Mothematics Gl2 Advanced
=
4
Exercise (21-24) 161 f.;i
Lesson 3.3 3
@
2023/2024 2
= 2T + 262 A Jia 2
o

-La EI.A-LI—"_LJ. :‘I"E_g-ijb 'a-“_"n
L) Atls an g

1
a(t) = —=t-3/2) + 4

1
a(t)==t\3/2 +4
N al®) =3 5

® a(t) =tC-V2 + 4¢

a(t) = t1/2) + 4¢

Mr. Abdalla Abouelnaga
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Questions which included in MOE Exam Term1 (2025.2026)

=
3

| n Learning Outcome Example/Exercise 3

< Use differentiation rules and higher derivatives in solving real-life Exercise (21-24) 161 3

~ ) _problems. ) Lesson 3.3 Ti

3 Al cdeaall Ja b L) ciliidall g Jalidl) o) b aladic

=) o

< . PR ™

= : aJlaJl JioJ )

() <

:g represent the position of an object s(f) = —16% + 40t + 10 euuiliddiaang ||

5 Find acceleration function.

®

=

S

A a(t)=32 a(t)=-32 C a(t)=-64 a(t)=64

Mr. Abdalla Abouelnaga
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=
3

| n Learning Outcome Example/Exercise 3

< Use differentiation rules and higher derivatives in solving real-life Exercise (21-24) 161 &

N ) _problems. ) Lesson 3.3 Ti

T Aglal) coSaal) Ja b L) ciliida) g Jalial) s g aladiod

=) o

] . P ™

i : aJlaJl JioJ 00

| 22)The function o 3

c o _ 9 . Lo outnJ g8goJl dlia =

Sl represent the position of an object s{f) = —4.9¢ +12{ -3 eJuwbiddhang (K

K| Find acceleration function.

©

=

L

N s ()=-9.8 s (£)=9.8 ¢ s (£)=-9.8t+12 s (£)=-9.8t-12
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7
3
Learning Outcome Example/Exercise Page .
! n ple/ _ page ||
= Use differentiation rules and higher derivatives in solving real-life Exercise (21-24) 161 ff;
o ) , _problems. , . Lesson 3.3 7
5 Agilal) cSEal Ja b Ll ciEidall g Jualiil) ao) gh aladi
o
1] ™
= . . . e o
4| 23)use the position function to find the velocity alayll 6lncoll gdgoll diapaiil [k
© : : ¢Jlulig danioll e judl | P
x|l and acceleration functions S(t) = Vit + 2t2 3
>
Q T 1 1 1
% _
5 v(t) = —=+2 v(t) = — +4t v(t) = —=+4t v(t) = — +4t
E 2Vt 2 NG Zﬁ 2 Vvt
L (t) 1 +2 1 < t) 1
a(t) = a(t) =——=+4 a(t) = +4 a(t) =——=+4
G O 0= N
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Mr. Abdalla Abouelnaga



Term 1 2025.2026 J ¥ ol 31 Juall 5515511 laa) (B Adaaial) A5a) Mothematics Gl12 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

=
3

| n Learning Outcome Example/Exercise 3

< Use differentiation rules and higher derivatives in solving real-life Exercise (21-24) 161 &

N ) _problems. ) Lesson 3.3 Ti

3 Al cdeaall Ja b L) ciliidall g Jalidl) o) b aladic

Q< =

] . P ™

= : aJlaJl JioJ )

W <

4|| 24)The function N | 10 ol gsgoliala ([

Il represent the position of an object s(f) =10 - n eluildihang ||

‘S : : : T

F|| Find acceleration function.

©

c

E

N oa()=-20t"3 a(h)=20t3 |§ a(t)=-20t"2 a(t)=-20¢t3

Mr. Abdalla Abouelnaga
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n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (21-24)
problems. Lesson 3.3

Aglal) coSaal) Ja b L) ciliida) g Jalial) s g aladiod

Full Answer

In exercises 21-24, use the given position function to find the
velocity and acceleration functions,

alasy)l gl 4l pasl 21-24 )Ll o

0505114830 Lol s alilase L)

>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

gobully gl e pudl 13 sl 21. s(t) = =16t* + 40t + 10 2, 4(l) = x/h*zﬁlz (o
21. s(f) = ~16f* + 40t + 10 u(t) = (£) = =321+ 40 off)= () =50 o
e at) =v'(t) =" (t) = -32 1,

22. s(f) = —4.9 +12t -3 i) =vit)=st)= -1+
22, $(t) = -4.9P + 12t - 3 |

23. s(t) = V/t+2F v(t) = ¢ (t) = -98t +12 o, ft) = 10~ 10~ ) = (1) = 102

10 L (t) =V (t) =5 (t) =-98 alt)=§"[t) = o
24. 5(t)=10-

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing
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is horizontal.

5
3
n Learning Outcome Example/Exercise g
> 3
< Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161 3
N ) . _problems.. ) Lesson 3.3 i
'8 Agibad) adlsdall Ja (2 Lilal) cliidial) g Jualdil) oo 62 aladdiu) 2023/2024
(=]
o] . ™
O Find all values of x for which the s pebaadl (S baie S X aud aan dag) 3
c ] =
S tangent line to y = 3x* — 6x2 + 1 adl y = 3x* — 6x% + 1 2
.; (=)
)
ez
"
c
=

N x=—-1x=0x=1 3] x=-2x=0x=2 [0lx=—/2x=0x=12 Hx=— 3,x=0x=13

Mr. Abdalla Abouelnaga
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)

3
I n ple/ __page I
'g Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161 =
N ) . _problems.. . ) Lesson 3.3 Ti
'8 dgibal) ad<iall Ja 2 Llal) Gliilial) g Jualdil) a0 68 aladdiud 2021/2022

o
(41 . . . - £
|| 37a)Find all value(s) of x for which the olad bitie JS8 g x af gren 2l [
H|| tangent line to f(x)= x3 —3x + 1lis at angle of f(x) = x3 — 3x + 1 e e |3
8- : : : A ° PTRRE | S
Al| 45° with the x axis, assuming that the angles X ol ge 45 bt |
=% : Ao ladl o jlial pSlea oladly el 4 6 30 o (a8
=1/l measured counterclockwise. ' SOl Sl eladly Gl A5 0 O a8 e
=
£

23 H _ V3 RE H 3
X =T 3 X = 3 X—_3 X—3
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)

3
I n ple/ __page I
'g Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161 =
N ) . _problems.. . ) Lesson 3.3 Ti
-8 dgibal) ad<iall Ja 2 Llal) Gliilial) g Jualdil) a0 68 aladdiud

o
(41 . . . - £
&4/l 37b)Find all value(s) of x for which the olad bitie JS8 g x af gren 2l [
H|| tangent line to f(x)= x3 —3x + 1lis at angle f(x) = x3 — 3x + 1 e e |3
= . . . \ ° 34,y 1S
|| 30° with the x axis, assuming that the angles X ossall e 30" euld 45l [
e Aeludl o jliad eSlaa sladly (@ 30 o) 311 o 2 j8
=1/l measured counterclockwise. SOl Sl eladly Gl A5 0 O a8 e
=
£

_ / 1 f 1 RE _V3
SRR W H ”af I =t =73
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n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161
problems.. Lesson 3.3

Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

38. Find all values of x for which the tangent lines to il Aubeal! Olesiiuall 3653 baie S X o g g
A -
y=x'4+2r+1 and y=x'+x*+3 are (a) panllel Ae Y=+ 043y y=B+2r+1

i
5

-+

1 1 73
X =t — _ V3
A \/_ X 5{/? C X = 2

0505114830 Lol s alilase L)

Mr. Abdalla Abouelnaga

Asiilly il apaall ALl e pdall QUSHL (el g ALiaY) 038 5 SI3a g agd 8 agial ¢ itk (500

Solution Steps Before Choosing



>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise

Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161

) _problems.. Lesson 3.3
Aghall e Ja b Lial) clitdall s Joalisl) o1 g aladiul

38. Find all values of x for which the tangent lines to il Aubeal! Olesiiuall 3653 baie S X o g g
y=x'+2r+1 and y=x'+x'+3 ar

(b) perpendicular.

x = —0.83 H x = 0.83 x=1 H X

ddelaie y=x'+x3+3 5y y=x3+2x+1

I
I
—

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161
problems.. Lesson 3.3

Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

39. Find a second-degree polynomial of the form ax® + bx + ¢ such that
@ f(0)=-2,f'"(0)=2and f"(0) =3 Commy ax” + DX + € Srpall le AOEN Aasull Go 39d 5558 g
S"(0) =3 5:f(0) =2:f(0) = -2

f(x)=;x2+2x—2 Hf(x)=;x2—2x—2 f(x)=x%+2x+2 H f(x)=x%+2x—2

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161
problems.. Lesson 3.3

Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

39. Find a second-degree polynomial of the form ax? + bx + csuch that
) f(0)=0,f(0)=5and f"(0) =1. ey ax” + DX + € Byguall (ole AGLN Doyl 5o 39 30 vl
f(0)=0,f'(0)=5and f"(0) = 1.

f(x)=%x2+5x H f(x)=%x2—5x f(x)=%x2+x H f(x) = 2x% + 5x

0505114830 Lol s alilase L)
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Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161
problems.. Lesson 3.3

Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

40. Find a general formula for the nth derivative £ (x) for (a) f(x) = Vx
@ fO) =4/x 170 25,0 oo anziiod) sloud dole dicn asgl .40

_ -1 — 2 = B '
FM(x) = (-1)" =it fO) = D" m S X

0505114830 Lol s alilase L)

2n—2)! —@n-1 e
(Tl) = (— n-1 ( (n) — (— n—1 (Zn 2) S’
=0T, G ﬂ [ = O mmy
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Mothematics Gl12 Advanced

Questions which included in MOE Exam Term1 (2025.2026)

problems..

(b) f(x) =

n Learning Outcome Example/Exercise

Use differentiation rules and higher derivatives in solving real-life

Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

40. Find a general formula for the nth derivative f[“) (x) for (b)Y fx) =

fW0) = (D™ (n+ 1)L.x "2

—-n+2

fMWH) =m+1lx

Exercise (37-42) 161

Lesson 3.3

3 %) a5 1) oo M,JI slow¥ dale dicn asgl .40

Ff@0) =)+ 1)L.x "2
fW(x) = (—1)nx 2

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161
problems.. Lesson 3.3

Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

41. Find the atea of the triangle bounded by x = 0, = 0 and the tangent line to y = -arx = 1.

x=1 e }'=§M¢uw|m|}£}'=D¢I=Dﬁgjml¢m1hmqq-ji

S T
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n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161
problems.. Lesson 3.3

Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

41, Find the area of the triangle bounded by x = 0,y = 0 and the tangent line to ¥ == atx =2

y:iﬂtxz2_'Mwwihﬂ[§£}'=D£I=UMJWI¢M1LMJ?_5]
X

S T
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n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161
problems.. Lesson 3.3

Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

41. Find the area of the triangle bounded by x = 0.v = 0 and the tangentlineto y ==acx=0>0,

y=iﬂtx:ﬂ:}0_"r’uﬂuﬂuﬂl¢ﬂih5ﬂ[5£}'=D£I=Dﬁgjyﬂd|¢m1hmq?ji
X

2 12 1
A=35)(2a) H A= (5)(2a) A= - () (@) H A= = (2a)
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Aglal) calSaal) Ja b L) ciliida) g Jaliall s g aladiod

n Learning Outcome Example/Exercise
Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161
problems.. Lesson 3.3

42.Find the area of the triangle bounded by x = 0,y = 0 and the tangent line to v =at x=2
y:izﬂtxzz__ (miall ulaedl Iaxtlg iy = 0 cx = 0 oo yoammell Sliel) donlive gl

0505114830 Lol s alilase L)

3 3
4 -

e} IiNe)

1
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7
3
LR |
n Learning Outcome Example/Exercise Page 9
) 3
< Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161 2
3
N ) _problems.. ) Lesson 3.3 9
) Agibad) adlsdall Ja (2 Lilal) cliidial) g Jualdil) oo 62 aladdiu)
= 2
™
c Full Answer %
W) <
=
= 37. Find all walues of x for which the tangent line to | = - R i 37 lt‘_7
.9 ¥ =x"—3x + 1 is (a) at an angle of 45° with the xv-axis; ole woledd L"'L"'_‘: JSdy Gills X 3 geexr axs) . o
u (b) at an angle of 30° with the x-axis, assuming that the angles S J9—"‘-°J1 o 457 Lewl® sl (@) y =27 —3x+1 s g
> are measured counterclockwise. al e le ¢ x Heddl po 30° Lewli® ansl; (b)
(<)) dcloll ylaa) GuSlas ol plwlas opessg)3J)
a4 38. Find all walues of x for which the tangent lines to . i - S . 'B_IJ
- yv=x*+2v+1 and y=x*+x 4+3 are (a) parallel; e ololed) 3S Lasie 2 X 0B zoe> 2] .38
g = (b) perpendicular. Oeilsie @AY=+ 43, y=x+2x+1
L 39. Find a second-degree polynomial (of the form ax?® + bx + ¢) Gaall) Aol ax ad) e sgasd) 5,45 assl W39
such that (a) FfIO0)=-2 F (01 =2 and [f"(0)=3. fO)=-2,f(0) =2() s L (ax? +bx+c
(b) F(0) =0, £{0) = 5and £"(0) = 1. Oy=3,
40. Find a general formula for the nth derivative f'"'(x) for S0y =1, f(0) =0, (0) = (b)
2 (r) - .
(a) Fix) = /% (b) fix)== 37 35,00 e aaiiid) slewd dele ddio ool -240
_ _ ! @ f0) = /x ®) f) ==
41. Find the area of the triangle bounded by x =0, ¥y =0 and x
the tangent line to y = 1 at x = 1. Repeat with the triangle woloodly X =01 =0 o3usy A i) aslins oyl 41
bounded by x = 0, v = 0 and the tangent line to vy = ; at 3N LN - IR | a......u ¥ 538 . x =1 aue y—lu.Lc
x = 2. Show that you get the same area using the tangent line sy . X=2 aue Y= .L_,_L.-_ weleddly x =0,y =0 a3asy
oy = 'Tal any x = a = 0. le soleod) alas ~....L_. Lgaiy as>Lougl) l:-‘J..a_ﬁ-& _L.li
. P = ae.d gl A y==-
42. Show that the result of exercise 41 does not hold for v = T'-_r R @ e
That is, the area of the triangle bounded by x =0, v = 0 and &) ;._«;" u_l_c Bedas ¥ 41 o ol aoem o iy 42
the tangent line to v = TI'—’ at x = a > 0 does depend on the Le _,.,L.,_,_Hg x=0,y=0, sgas ) A8 ) anlus
value of a. . @ dguB #M“Yx:ﬂ)ﬂmy:_%z

Qllll (s 5
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Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)
n Learning Outcome Example/Exercise g
> 4
= Use differentiation rules and higher derivatives in solving real-life Exercise (37-42) 161 ff;
~ ) _problems.. ) Lesson 3.3 g
‘0 Agbal) edISdal) Ja 8 Lilal) cliidial) g Jualdil) a0 g8 afadiic) i
=) o
c Full Answer &
S g
& = . -~
% 37. (a) g!;lﬂ;ngxg-.-:g @ — 1) 38. Answers depend on CAS. i\ 1 —_1 —_3 _5/2 uga
‘; The tangent line to ¥ = f (x) intersects 39. f{ ) — ar? + bz +c, f( 2 2 2 ©
Q the xz-axis at a 45° angle when _ (n)
o’ Ffliz)=1 f ( ) = 2ar +HEE _)f ([}) = f (.’E)
- = 3(z"—1) =1 f"(z) = 2a, f"(0) = 2a 1.3.5...(2n =3
= = x?=1 +% Given f"(0) = 3, we learn 2a = 3, or = (—l]n_l (nn )E_{En_l}ﬁ
S _ 2 _ 2 a = 3/2. Given f'(0) = 2 we learn 2 = b, -
SE= BT T A : 1.23..(2n-2)
By The ¢ 3 ¢ line ¢ 3 N and given f(0) = -2, we learn ¢ = —-2. In (—l]n_l. Paedee p—(2n-1)/2
) the x-axis at o 50" e wrhan e the end . 2".24..(2n - 2)
ey = ——— — ?2 — : ?2 —_ — l
F@) = 1 f(z)=az"+br+c 5 + 2z — 2 _ (—1]“_1. (2n - 2)! L—(2n-1)/2
22 1) — L r 22n—1(p —1)!
A 0. @) fla) = Vi=a" s
v I ()= g2
1
= @ = (1 + —3\},5 or f”(g_r) _ } _1 _T:—Hfz
em (14 22)" 2\ 2
— 575
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Term 1

2025.2026 J 51 ol Al Jualll 351 5l clatia) 8 Aladaiall ALY

Questions which included in MOE Exam Term1 (2025.2026)

Mathematics G112

Acdvanced

n Learning Outcome Example/Exercise

(b) f'(z) = —22~

<41 .

Use differentiation rules and higher derivatives in solving real-life

problems..
Aflal) Sl Ja 8 Llal) ciliidal) g Jalitl) s g aladiad

#"(x) = 6z~

f"(z) = —24z"

The pattern is

F™ (@) = (1) (n + 1)tz

1
For iy = —, the
a

1

slope of the tangent line at © = a is ——5.

Wihen a = 1, the slope of the tangent lineaat.
{1, 1) is —1, and the equation of the tangent
line is ¢+ = —x + 2. The tangent line inter-
sects the axes at (0, 2) and (2, 0). Thus, the

1
area of the triangle is 5{2}(2) = 2.
WViwhen o« = 2, the slope of the tangent line
1 . 1
at (2, E) is — I

tangent line is ¢y = — —x + 2.

1
we have 3y = ——
o

z - Thus,

and the eqguation of the

The tangent

line intersects the axes at (0, 1) and (<, O).
1

Thus, the area of the triangle is 5 (4)(1) = 2.

In general, the equation of the tangent line is

= — (iz) x E The tangent line inter-
o a

sects the axes at (0, E) and (Za, 0). Thus,
@

1 2
the area of the triangle is 5(2&) (Z) = 2.

Full Answer

1
42. For y = o z 72,

we have

f —3 2
flle)=-207"=——
Thus, the slope of the tangent line at
T =als —'E.‘.

a3
When a = 1, the slope of the tangent line at
(1, 1) is —2, and the equation of the tangent

line is y = —2x + 3. The tangent line inter-

sects the axes at (0, 3) and g,. 0]. Thus

the area of the triangle is %(3)(§) =7
When a =

1 1
at (2, 1) is -1 and the equation of the

2, the slope of the tangent line

‘3_.
Exercise (37-42) 161 2
5
Lesson 3.3 3
o
™
00
<
-
tangent line is s
1 3 o Q
y=-72 + 1 The tangent line intersects 10
the axes at (0, 2) and (3, 0). Thus the area
i . 1.3 9
of the;:rlanggle is 5(1_1)(3) =3
Since 1 # g we see that the result for exer-

cise 41 does not hold here.
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Term 1 2025.2026 J ¥ ol 31 Juall 5515511 laa) (B Adaaial) A5a) Mothematics Gl12 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

QLAY (B Alualial) B0 (gt Lesson 3.5
Given that the function h(x) = g(f(x)), h(x) = g(f(x)) A of pap e
use relevant information dlaall ol cilaglaal) aadiud
to compute i'(2), h(2) cleal

ffB)=3f2)=-1,f(2)=2
g(1)=5,9'@2)=-2,9(2)=2

h'(2) =6 H h'(2)=-2 h'(2) =2 H h'(2) = -4

0505114830 Lol s alilase L)
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Term 1 2025.2026 J ¥ ol 31 Juall 5515511 laa) (B Adaaial) A5a) Mothematics Gl12 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

¢(1)=-2and g 3) =

s [ ; ; -

n Example/Exercise 3
'E Apply the chain rule for differentiation Exercise (31-38) 177 ffj
N GEIAY) (b Aludad) Baold (ke Lesson 3.5 i
0
E 31) Given that the function h(x) = g(f(x)), h(x) = g(f(x)) Aah ol Lap e g
2 use relevant information dlial)l =il culaglaall aadicd =
- m— (=}
2] ’ 0
5 to compute /i'(]), where f(l) =3 g(l) =2, f"(l) =4 f’(Z) =3, (1) wleald )
"
=
Ll
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Questions which included in MOE Exam Term1 (2025.2026)

o'(1)=2and g'(2) = 4

2 [ o : B

< Apply the chain rule for differentiation Exercise (31-38) 177 2
~ Y b ALul) 5ae gl Lesson 3.5 'i
O
k|| 320  Given that the function h(x) = g(f(x)), h(x) = g(f(x)) Al ol pad 2
() <
£ use relevant information Alal) il Cala glaal) addio s
o (=]
2 to compute 1'(2), where f(2) = 1, 2(2) =3, f'(2) = -1, f'(3) = -3, R(2) cleal S
(=4
"
-
Ll
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Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

AuLdy) A Allad) 3asd gaadat Lesson 3.5

33) A function f is an even function if f(—x) = f(x) for all x, and it is an odd function if f(—x) = —f(x) for all x.
Which statement is true

0505114830 Lol s alilase L)

The derivative of an even function is odd, and the derivative of an odd function is even.

The derivative of an even function is even, and the derivative of an odd function is odd.
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Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

The derivative of an even function is even, and the derivative of an odd function is even.

The derivative of an even function is odd, and the derivative of an odd function is odd.
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Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

AuLdy) A Allad) 3asd gaadat Lesson 3.5

34)  Ifthe graph of a differentiable function f is symmetric about the line, x = @ then f"is symmetric about
S AL f' ol = @ sl g Silda GRS ALGD £ A S Jha S 13

@0 | 0, 2) 20 [l 0

0505114830 Lol s alilase L)
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Questions which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

LAY B Aluled) Sacld ks Lesson 3.5
35a)Find the derivative of f(x?) Adide 2o
£ (c2) B2 ez B e

0505114830 Lol s alilase L)
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Questions which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

LAY B Aulod) BB ol Lesson 3.5
35b)Find the derivative of (F(0)]? Aide 2 |
2f COf' (0 [ 270016y 260 @ [ forw

0505114830 Lol s alilase L)
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Term 1 2025.2026 Js3) ol sl datllo )5l Gladal 2 ddaaial) 4l Mothematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

(S LA Allad) 3asd gaadat Lesson 3.5
35c¢)Find the derivative of f(f(x) Adidie 2a
F' () ' H awrw Few) 2 ) rw
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Term 1 2025.2026 Js3) ol 8l Jatlls )l sl ladal (2 Adaaial) 4l Mothematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

GUERAY) b Aladud) SaclB ks Lesson 3.5
36a)Find the derivative of f(\Vx) Adile 2
F o 2 S IREE e

0505114830 Lol s alilase L)
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Questions which included in MOE Exam Term1 (2025.2026

=
3
! n ple/ M |
< Apply the chain rule for differentiation Exercise (31-38) 177 2
N LAY B Aluled) Sacld ks Lesson 3.5 i
3 R
|| 36b)Find the derivative of V() 0 2
: A
= &
o D
> 1 , 1 1 ,
= ! &) H el ™ i) (V) E VIS (x)
e
=
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Questlons which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38)
(S Lﬁ Al 3ac1d Caalal Lesson 3.5
36¢)Find the derivative of f(xf(x) Axide 2

0505114830 Lol s alilase L)
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f’(Xf(X))'(f(XJHf’(X)) Hf’(XJf(Xf(X)) f(XJHf’(x) H f'(xf(x))
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Questions which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

GUERAY) b Aladud) SaclB ks Lesson 3.5
37a)Find the derivative of f(1/x) Aiie 2
A Q-2 = | re-x f'6)-

0505114830 Lol s alilase L)
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Questions which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise ;
'E Apply the chain rule for differentiation Exercise (31-38) 177 ffj
~ Y b ALul) 5ae gl Lesson 3.5 ﬁf
3 : —_— 1 i8ide aa 2
El| 37b)Find the derivative of — =9 g
= Fix) =
.8 5
- D
H| 5 '@ e I Jw ')
= (FG0)? (f ()2 (F ()2 f()
=
£
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Questions which included in MOE Exam Term1 (2025 2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177
(S @ ALl sac1d Caalal Lesson 3.5
37c)Find the derivative of f ( Side 225

f(x)

fF)—xf"(x) v X N fOO)-xf'(x)
[F(x)]* E f (f(x)) [f(x)]?

0505114830 Lol s alilase L)
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Questions which included in MOE Exam Term1 (2025 2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

G b Aldod) 5 gk Lesson 3.5
38a)Find the derivative of 1+ f(x?) Aida 2

1+2f'(0) [ 27 ) Fe Bl Fe)

0505114830 Lol s alilase L)
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Term 1 2025.2026 Js3) ol 8l Jatlls )l sl ladal (2 Adaaial) 4l Mothematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

G b Aldod) 5 gk Lesson 3.5
38b)Find the derivative of 11+ f(x)]? SCIRONRENg

21+ /@@ | 2+ [J1+rer [ e
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Term 1 2025.2026 Js3) ol 8l Jatlls )l sl ladal (2 Adaaial) 4l Mothematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the chain rule for differentiation Exercise (31-38) 177

GELEY) b Alulod) 5016 Gyl Lesson 3.5
38¢)Find the derivative of F(1+ f(x) 4Lida 2 |

f’(x)f’(1+f(x)) H '+ £0)) 1+/° ™) E fa+7 @)

0505114830 Lol s alilase L)
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Term 1 2025.2026 J ¥ ol 31 Juall 5515511 laa) (B Adaaial) A5a) Mothematics Gl12 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

n Learning Outcome Example/Exercise
Apply the chain rule for differentiation Exercise (31-38)
(S Lﬁ Al 3ac1d Caalal Lesson 3.5

Full Answer

f ;JI"\JJ Ml ""'?3' 33_35 'J'.UL‘:'” U', =l Sleglagd! sascw! 32 5 3] fa ead! B
* B = Flgl)) ian i) ilusd alual)

3%, (@) fo) () [ () f (ft) s h(1) 31

f(2)=3,1(1)=4, g(1)=2, [(1)=3, g(1)==2,g(3)=5

6 Wi Byl Of6f) m H(2) 32

F(3)==3, f(2)==1, g(2)=3, f{2)=1, g(1)=2, g(2)=4

0505114830 Lol s alilase L)
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afil B 0 ey P e et
o ajall alls aaclag yly cdpa 3 alls Er*""_-'"?.rj..:l:j
Bo@1+HE)  OD+EF  ©f(0+/) ) s S
P! )l BLS e Jgal) cliSy 15L3 x=a ,-......:}..J-:
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7
3
n Learning Outcome Example/Exercise g
> 4
< Apply the chain rule for differentiation Exercise (31-38) 177 2
N QLAY b Al 3ac B gaudas Lesson 3.5 i
< o
c Full Answer %
0 3
E 31. W/ (x) = f'(g(x))g’'(x) 34. To say that f(x) is symmetric about the line §
wn R(1) = f'(g(1)g’"(1) = f'(2)- (—2) = —6 xr = a is the same as saying that f(a + x) = P
7 f(a—=zx). Taking derivatives (using the chain
& 32. h(x) = f'(g(x))g’(x) rule), we have
E 1(2) = £(9(2))g'(2) = £/(3) - (4) = —12 L fa+a) = Fla+a)
i dx
33. As a temporary device given any f, set if(a — ) = f'(a—z)(—1) = —f'(a — z).
g(x) = f(—x). Then by the chain rule, x

i
Thus, f'(a+x) = —f'(a—=x) and the graph of
g () = ' (—x)(—1) = —f' (—a). f'(x) is symmetric through the point (a, 0).

In the even case (g = f) this reads f'(—x) =
—f’(x) and shows f’ is odd.

In the odd case (g = —f and therefore
g = —f’), this reads — f'(x) = —f'(—x) or
f'(x) = f'(—=x) and shows f’ is even.

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 J53) oml Al Juaaill 5 ) 3 6l) (latial & Abaaial) ALY Mathematics Gl2 Advanced
Questions which included in MOE Exam Term1 (2025.2026)

7
3
Page |,
! n ing ple/ __page |
< Apply the chain rule for differentiation Exercise (31-38) 177 2
~ Y b ALul) 5ae gl Lesson 3.5 'i
< o
c Full Answer %
O -
g 35. (a) Chaln rule gives, 36. (a) Chﬁln rule gives, 5
- m— (=}
£ =l @D = 1 @) (@) aet (V) = 5 (V) G (V) 5
= — e fub) = /" (V=) ‘gﬁ‘
g = 2z f7 (7). (b) Cflilain rule gives, d
= (b) Chain rule gives, VT @) — 1 .
- — f(x)) = S (=)
i[.ﬂ"(ﬂ?)]2 = Qf(iﬂ)%f(ﬂ?) clx ( ) 2V { () dx
= 2f(x) f' (). = me () -
(<) Céla'ill rule gives, d (c) Chain rule gives,
gL @) = S (F(@) F-f (=) ﬂ%[f (xf(x))]
= f(f I (x). ) - e F
(f(x)) £ (=) — S/ (@ f (@) - (& f (=)

and product rule gives
— 5 @re@) (@) =i f@)
= f' (=f (=) (f(x) +=f(x)).
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7
3
n Learning Outcome Example/Exercise g
> 4
< Apply the chain rule for differentiation Exercise (31-38) 177 2
N GUELEY) 8 Alulad) Bas B gaakas Lesson 3.5 i
.
g o
s Full Answer %
S g
g 37. (a) Chain rule gives, 38. (a) C]_lELl]‘_l rule gives, g
2 e (D] =7 () £ L (14 F@?) = £ (@) L (?) £
Q o 1 1 = f (.:.2) (2x) = 2w f” (.{2)
é G KA e
RO}
Ll . .
(b) Chain rule gives, da
( )=(_ 1 )'d.f(u:) = 2[0S G
dx \ f (x) F=)? ) e — 21+ F)] F) = 257 () [+ F ()] -
1 £
= (_ 2) Sy {(c) Chain rule gives,
(<) Clldll]_ rule gives, _ [,ilF (1 —+ f{I})]
G
_ w —f(1+f(:c))f(-r)
@x el @ . .r
and (‘111£t{iEl)TB rule gf:ré-:,) =@ A=)
_ g i f(f)—ﬂff’(xl
=/ (f{x)) ( LF ()] )
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n Learning Outcome Example/Exercise

Find the derivative of an inverse function using the Chain Rule. Exercise (17-22)
dludud) sasd aladiuly A1 G gSaa AL Alay) Lesson 3.5

Given that f(x) = x> + 2x + 1 hasan f(x) @aglgagecle

inverse function g(x), find g'(-2). g(x) GuwAc dialal

g'(-2) cuual
- M S

Ul =
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B

3

n Learning Outcome Example/Exercise g

> 3

'g Find the derivative of an inverse function using the Chain Rule. Exercise (17-22) i

~ Aloded) BactB aladinly A1) (yusSaa Akidia Alay Lesson 3.5 ﬁf

':5; 2024/2025 o

] H """’ * & m

5 Given that the function alall o) pap e g

E f(x) = x° + 2x® — 1 has an inverse Al f(x) =x +2x% — 1 0

7 0

E function g, compute g'(2). .8(2) ) (g duase 1

"

E 1 1
=lIRA -1 0 C — —
11 5
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n Learning Outcome Example/Exercise

Find the derivative of an inverse function using the Chain Rule. Exercise (17-22)

ALl sacd e‘duuh a3 O 952 A8k, Jl&! Lesson 3.5
17)Given that f(x) = x> + 4x — 1 hasan Fx) @iyl gays ole

g(X) auuAc allala)
g'(-1) cuual

1
-4 H -Z

inverse function g(x), find g'(-1).

4

N
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n Learning Outcome Example/Exercise

Find the derivative of an inverse function using the Chain Rule. Exercise (17-22)

Al sasld e‘duuh AJ‘J UJ.IJS!.A PR Jl&! Lesson 3.5
18)Given that f(x) = x° + 4x — 2 hasan Fx) @iallglgbys ole

g(X) auuAc allala)
g'(-2) cuual

1
-4 H -Z

inverse function g(x), find g'(-2).

4

N
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n Learning Outcome Example/Exercise

Find the derivative of an inverse function using the Chain Rule. Exercise (17-22)
dludud) sasd aladiuly A1 G gSaa AL Alay) Lesson 3.5
19)Given that f(x) = x> + 3x3 + x hasan f(x) @niglyagsele

g(X) auuAc allala)
g'(5) uual

-1 1 1 -1
- s W

inverse function g(x), find g’'(5).
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n Learning Outcome Example/Exercise

Find the derivative of an inverse function using the Chain Rule. Exercise (17-22)

ALl sacd e‘duuh a3 UJ.IJSMMA Jl&! Lesson 3.5
20)Given that f(x) = x3 4+ 2x + 1 hasan Fx) aalliglgas ol

g(X) auuAc allala)
g'(-2) cuual

1
_5 H ] E

inverse function g(x), find g'(-2).

-

Ul =
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n Learning Outcome Example/Exercise

Find the derivative of an inverse function using the Chain Rule. Exercise (17-22)

Aalid) 3acld aladiinly A3 (u gSaa A8idia Jla) Lesson 3.5
21)Given that f(x) = +/x3 + 2x + 4 hasan f(x) daiglyassele

g(X) auuAc allala)
g'(2) cuual

1 1
i H 5 N H i

inverse function g(x), find g'(2).
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n Learning Outcome Example/Exercise

Find the derivative of an inverse function using the Chain Rule. Exercise (17-22)
dludud) sasd aladiuly A1 G gSaa AL Alay) Lesson 3.5
22)Given that f(x) = /x5 + 4x3 + 3x + 1 has an fx) aaliglagsele

g(X) auuAc allala)
g'(3) wuual

3 3
i H 10 B H 1o

inverse function g(x), find g’(3).
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n Learning Outcome Example/Exercise

%
> 3
< Find the derivative of an inverse function using the Chain Rule. Exercise (17-22) =
> Aeaded) 52218 aladinly 413 (usSan Abida oy Lesson 3.5 ;j?’
= .
S o
c Full Answer ]
- -
c . - . -~
k I?(E;{ermses 17-22, f has an inverse g. Use Theorem 5.2 to find 17. f{l‘) — Bt dy— 1a=-1 §
.; g . o
0 N . f 5

e || ) pasi) 8 uasas L J 1722 u-uLo-J' o 18. flx)=x +4x-2,a=-2

< 8'00) 5Ly 5.2

=

19. fO)=x" +3° +x,a=5

20. f(x):r?'+2r+1,n= -2

21 f(x) = V3 +2v+4,a=2

22, f)= V¥ +43 +3x+1,a=3
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n Learning Outcome Example/Exercise

Find the derivative of an inverse function using the Chain Rule. Exercise (17-22)

0505114830 Lol s alilase L)

>
<
t;l ALl sactd ?‘MQ ad)a U4 5% Al Alaa) Lesson 3.5
v
=
c Full Answer
&)
=
). 17. f{z) = 2* + 42 — 1 is a one-to-one function 20. f(x) = &° + 22 +1 is a one-to-one function N SR
R with f{0) = —1 and f/(0) = 4. Therelore with f(—1) = =2 and f'(—1) = 5. Therefore 21. {{T) _d i{; +_212+4 lsgaflﬁ't:[m]e i:;l]llﬂ-
2 g(—1) = 0 and 4(~2) = -1 and ion and f(0) S s0 g(2) = 0. Meanwhile,
=~ "(2) = —m——=—=(32" 4+ 2
= g(-1) = 1 1 _1 1 1 1 [z) Ev;r;i-l—ﬂ;r—l—ei( )
- flg(=1))  f(0) 4 §(=2) f’(g{ 2)) _f’{—l} Ty f’(ﬂ) =1/2
[ . ; 1
18. f(x) = 2" + 4r — 2 is a one-to-one function [/} (2} = = =2
with f(0) = —2 and f'(0) = 4. Therefore I(HEE}} -F(ﬂ}
g(—2) =0 and = _
22, flz) = V' + 423 + 32+ 1 is a one-to-one
F-2)=—-op 1 _1 function and f(1) = 3 so g(3) = 1. Mean-
fe(=2))  f(0) 4 while,
- oy et 1207 43
19. f{z) = 2" + 32® + & is a one-to-one function fla)= et +dad L 3+ 1
with f(1) = 5 and (1) =5+9+1 = 15 ; 20 10
Therefore g(5) = 1 and f1)= 5 = 3
1 1 3
1 1 1 fray = = = —
_ _ _ 1 g(3)=— = =—.
Q’r(m - f’[g(&]} - f"{l:l - 15‘ f (HES}} fir(l} :m
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3
n Learning Outcome Example/Exercise g
> 3
'g Find the derivatives of trigonometric functions using Exercises(9-18) 13
~ differentiation rules J<alil) 1o ¢ aladicly 480l J) gal) cliidia oy Lesson 3.6 .’jb
= i
v
:;3 9Find the derivative of the f(t) = sin 3t sec 3t Alal) dEtia aa §
= function 5
- m— (=}
I 0
5 f'()=2sec*3t E f'()=3sec? 3t f'(H)=2tan* 3t E f'(t)=-3sec*3t |||
g
=
=
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n Learning Outcome Example/Exercise
Find the derivatives of trigonometric functions using Exercises(9-18)
differentiation rules J&alil) 1o gh aladiuly AAtal) J) gal) cliidia ala) Lesson 3.6
10)Find the derivative of the allall d8iia as gl
) f f(x) = Vcos 5tsec5t I )
function
F'69=0 d ro-: Fo=1 [ few=z
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-
3

n Learning Outcome Example/Exercise 9
Find the derivatives of trigonometric functions using Exercises(9-18) ffj
differentiation rules J<liil) s g8 aladialy A0l J) gal) ciliidia alay) Lesson 3.6 ﬁ)

. . . - " s £ o
11)Find the derivative of the flw) = — 1 a)al) dsidia 2 2
function sin 4w =
(=]

Tp)

(=)

—4cos4x 4cos4x —sindx sindx
A f’(W)= sin?4w H f,(W)_ sin?4w I f (W)_ sin?4w H f,(W): sinZ24w
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n Learning Outcome Example/Exercise
Find the derivatives of trigonometric functions using Exercises(9-18)
differentiation rules J<liil) s g8 aladialy A0l J) gal) ciliidia alay) Lesson 3.6
12)Find the derivative of the f(w) = w? sec? 3w adlall d8iiae aa

function

f'(w)=6w?sec?3w tan 3w+2wsec?3w “ f'(w)=w?sec?3w tan 3w - 2wsec?3w

f'(w)= - 6w?sec?3w tan 3w+2wsec?3w n f'(w)=2w?sec?3w tan 3w-3wsec?3w

0505114830 Lol s alilase L)
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function

f'(x)=4cos?2x — 4 sin®2x “
f'(x)=2cos?2x — 2 sin?2x n f'(x)=-2 cos?2x — 2 sin?2x

&
3

n Learning Outcome Example/Exercise 9
Find the derivatives of trigonometric functions using Exercises(9-18) ffj
differentiation rules J<liil) s g8 aladialy A0l J) gal) ciliidia alay) Lesson 3.6 ﬁ)

13)Find the derivative of the  f(x) = 2sin2xcos 2x Al d8iia as §
2

3

f'(x)=-4cos?2x + 4 sin®2x
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&
3

Page |,

= e e

'g Find the derivatives of trigonometric functions using Exercises(9-18) 13

~ differentiation rules J<alil) 1o ¢ aladicly 480l J) gal) cliidia oy Lesson 3.6 .’jb

= i

v

k| 14)Find the derivative of the , ] alall d8iia aa 2

L . — Aci . 3

2 function f(x) = 4sin“3x + 4cos“3x -

s 0

o D

o !/ !/ / !

= f =z E frx)=-2 f (=0 E f'@=1

g

=

=
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n Learning Outcome Example/Exercise

Find the derivatives of trigonometric functions using Exercises(9-18)
differentiation rules J<alil) 1o ¢ aladicly 480l J) gal) cliidia oy Lesson 3.6
15)Find the derivative of the Alal) d8iie an gl
) / f(x) =tanyx? + 1 ™5

function

H ro-2=

0505114830 Lol s alilase L)

=sec 2\x2 + E f! (X)— =sec 2Vx2 + If (x)=sec®Vx? + E f'(x)=sinvx? + 1
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Mothematics Gl12 Advanced

15

Learning Outcome

Find the derivatives of trigonometric functions using
differentiation rules J&alill i) gh aladiuly 4ital) J) gal) ciliida sla)

16)Find the derivative of the fx) =
function

4x? sinx sec 3x

Example/Exercise

Exercises(9-18) 184
Lesson 3.6

allal) agiia .l;ji

f' (x)= 8x sinx sec3x + 4 x*(cosx sec3x
+ 3sinx sec3xtan3x)

Jal

f'x)=

0505114830 Lol s alilase L)

- 8x sinx sec 3x + 4 x?(cosx sec3x
+ 3sinx sec3xtan3x)

f'(x)= 8x sinx sec3x — 4 x*(cosx sec3x
+ 3sinx sec3xtan3x)

- 8x sinx sec 3x — 4 x?*(cosx sec3x
+ 3sinx sec3xtan3x)
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=
3

n Learning Outcome Example/Exercise g
> 3
'g 15 Find the derivatives of trigonometric functions using Exercises(9-18) 184 13
~ differentiation rules J<aliill s g8 aladiuly 4ilal) J) gal) cliidia da) Lesson 3.6 ﬁf
v
ﬁ " ] ] o4 v e «, £
d|| 17)Find the derivative of the f(x) = sin® (ms V3 + 11-2) 1Al ddtia an ) 2
G . 3
3| function =
o (=]
2 A 3x(3x+4)sin“(cos Vx3+2x%)cos (cos Va3+2x%)sin Va3 +2x? S
Q iy 2 3 2 3 2 =
& 3sin 2(cos vx3 + 2x2)cos (cos vx3 + 2x2) No 2
<
=
T - 3x%sin 2(cos V3 +2x2)sin V34242 3sin 2(cos Vx¥+2xZ)cos V4212

2Wi342x? 234252
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function

&
3

n Learning Outcome Example/Exercise 9
Find the derivatives of trigonometric functions using Exercises(9-18) ffj
differentiation rules J<liil) s g8 aladialy A0l J) gal) ciliidia alay) Lesson 3.6 .’jb

18)Find the derivative of the  f(x) = tan*(sin’(x® + 2x)) Al d8iia as g
2

3
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7
3
n Learning Outcome Example/Exercise g
> 3
'g Find the derivatives of trigonometric functions using Exercises(9-18) 13
~N differentiation rules J<alil) s g8 aladiuly 488 J) gal) clitda alay| Lesson 3.6 j?b
s ;
3
= Full Answer S
S S
= -7 i e i s . - o
.% In exercises 1-18, find the derivative of each function. s JS syl 1-18 gyl ":5’3 §
- m— (=)
>
K 9. f(t) = sin3fsec 3t 10. f(f) = \/cos 5 sec 5¢
w 1
1. f(w) = 12. f(w) = w?sec? 3w
i_% flw) sin 4w f)
13. f(x) = 2sin2xcos 2x 14. f(x) = 4sin® 3x + 4 cos? 3x
15. f(x) =tan/x2 +1 16. f(x) = 4x* sinx sec 3x

17. f(x) = sin® (cns X3 + Zr?) 18. f(x) = tan®(sin®(x* + 2x))
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7
3
n Learning Outcome Example/Exercise g
> 3
'g Find the derivatives of trigonometric functions using Exercises(9-18) 13
~ differentiation rules J<aliill s g8 aladiuly 4ilal) J) gal) cliidia da) Lesson 3.6 i
<
= Full Answer S
- oo
O svats ] S = 2 si 3 cos (22 <
| BEEJM Derivatives of 10. f(t) = VeosSEsecHi RS ) e 3
o Trigonometric Functions Y
= 1 + cos (2x) [cos (2x)] (2) } 8
- m— . 5 - =1 At ) ) (=)
Al 9. (i) =sin3isec3t = tan3t O Teos ) 4sin® (2) + doos” (22)
o F d . = d 0 = dcos™ (2x) — 4sin” (2x)
E f{t)= i [tan (3t)] = sec” (3t) (3) F=g0= 14. f(x) = 4sin? (32) + dcos? (3x)
T 3 9 L 1 = 4 [sin® (3x) + cos® (32)] =
= Jsec” (31) L1 f(w) = sin dw f=) = % (4)=0
Fw)= (ﬂin:lw]E cosdu (4) 15. flx) =tan+'x? 4+ 1
- —4cosdw I'(x) = (sec®/x2 + 1)
T sin’dw - (%) (2 + 1) 3 (2)
12, f(w)=w qecgﬂu, _ = N
S {w) = w® (2 sec 3w) (sec 3w tan Jw) (3) VEaT o VT '
4+ gec> {3“__) {EJL} 16. f({z) = 427 sin v sec 3z
f'(x) = 8rsinxsecdx + 427 [cos v sec 3z
= Gw’sec3x tan 3w + 2w sec” Jw
T ’ ) A + sinx sec 3z tan 3x(3)]
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n Learning Outcome Example/Exercise
Find the derivatives of trigonometric functions using Exercises(9-18)
differentiation rules J<aliill s g8 aladiuly 4ilal) J) gal) cliidia da) Lesson 3.6

Full Answer

17. [i{x) = sin’” (r'ms ot 4+ E:L'E)
_1'_" (o) = 3sin” (1‘:1::5 a4+ ?;;;3)

- 0% (ﬂl'.ll."i ot E;r:g)

- (— sin '-.,m)

] %[J'H + EJ'E}_“_ ['?: + -Lr}
"-; {?J - -LJ:I II:;' -+ ?::;ﬂ:ll_]"rE

3
- sin® (m‘m Wt 4+ E;r:g)

- COS (m‘n»: ot 4+ E;r:g)

- (— sin *.,m)

18. f(x) = tan’ [55112 (J'H + EJ')]
[y = 4 fan® (sin® (2% + 20))]
: -Hlf!l’:g [:~:'lt1E (;r::3 + E;r:)]]
: 25]11 ( Sy ]]
: _l’:ﬂﬁ (:L"i + E’:n]] - (3.!'2 + E}
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7
3
n Learning Outcome Example/Exercise g
> 3
< Find derivatives of natural logarithmic functions Exercises(39- 44) &
‘: daadal) duay 1S oll) ) gal) culiiiia Ao Lesson 3.7 -jg’
El|| 39)Use logarithmic dif ferentiation to Al alle sl Jualdi axaial - (fE5
w . . " " o b <
ind derivative of the i )l dsiia ||
£ f f f(X) — 4 SInX =
3z 5
>
é) A f'(x)= xS (cos xIn x ﬂ ) f'(x)= (sinx)* .(x cot x + In(sin x))
1]
c
i C f'(x)= (sinx)* .(2x +In(sin x)) f'(x)= x5 (sinxInx ﬂ)
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P
3
n Learning Outcome Example/Exercise y
> ‘—n
'g Find derivatives of natural logarithmic functions Exercises(39- 44) =
~ doagdal) day 18 llf ) gal) culiiiia Aoy Lesson 3.7 "]:b
o DU . '
=1l 40)Use logarithmic dif ferentiation to 2023/2024 2
= : . : 2 J\;_\Ye.\.ul.c)m(;‘am A0 g
M| find derivative of the fx) = x4* =t T e 3
3 Al dsse ||
R D
5 / 4—x? 4—x2 / 4—x?
% A f'(x)=x (-2xIn x+——) f'(x)= (-2xIn x+——=)
=
i 2 2 4?2
fl(x)=x*"*" (-2xIn x+(4 — x?)) E fl(x)=x*"%" (-2xin x - xx )
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'E Find derivatives of natural logarithmic functions Exercises(39- 44) g
~ daadal) duay 1S oll) ) gal) culiiiia Ao Lesson 3.7 -jg’
3 : g s

i5{|| 41)Use logarithmic dif ferentiation to Ay sl sl Jalss anacinl [
= " ] " o4 s 2, =
M| find derivative of the . Adlal) daiia (RS
8 f(x) = (sinx)* 2
- m— (=)
>

& f'(x)= (sinx)* .(x cot x) E f'(x)= (sinx)* .(x cot x + In(sin x))

w

- f'(x)= (sinx)* .(x +In(sin x)) E f'(x)=(xcotx +In(sinx))
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R S N ST
'E Find derivatives of natural logarithmic functions Exercises(39- 44) y
~ donydal) doaty S oll) ) gal) ClBidia Aoy Lesson 3.7 -jg)
v . . . . .
El|| 42)Use logarithmic dif ferentiation to Al alle sl Jualdi axaial - (fE5
= ind derivative of the _ (24 adlal) daiia (R
- (IKd / fx) = (@)*
2 S
.; o
& f'x)= (x?)%.(8Inx +8) E f'(x)= (x?)**.(8Inx +8)
=
= f'(x)= (x?)**.(8Inx- 8) E f'(x)=(8Inx +8)
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n Learning Outcome Example/Exercise

fx) = x

2lnx Inx
ylnx 277 X+ Iy C xx=1 Iny xnx ——
X X

P

4

Find derivatives of natural logarithmic functions Exercises(39- 44) 2

daphal) duady & gl ) gal) ciliiidia ala Lesson 3.7 j;b

43)Use logarithmic dif ferentiation to Mg p e sl dualds sl 2
. . . . "o s <
find derivative of the Allal) 2sii g
(=}

H

o

>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L
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n Learning Outcome Example/Exercise

7
> 3
< Find derivatives of natural logarithmic functions Exercises(39- 44) &
~ doagdal) day 18 llf ) gal) culiiiia Aoy Lesson 3.7 "]:b
s .
Q ol o o
|| 44)Use logarithmic dif ferentiation to Mg p e sl dualds sl 3
(W) . . . :\j‘.ﬂ\ e <t
ind derivative of the =
H| / 4 f@) = x* E
o D
>
()
(=4
=
=
£

A ﬁ(1l+1 \/E(ll 1 C (1l+1 ﬁ(1l+1
X zﬁnx\/} X 2\/Enx\/} Z\Enxﬁ x\/}nx\/}
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=
3

| ﬂ ple/ - )

'g Find derivatives of natural logarithmic functions Exercises(39- 44) =

AN 4".-’:‘1‘&‘ %JEJ“‘ Jlgal) Ciliilia Ayl Lesson 3.7 'jg)

< Full Answer -

= 0

2 -

|| In exercises 39-44, use logarithmic differentiation to find the ud o legll Jolid f""""‘“l -4 el UJ =

k|| derivative. ) §

>

M| 39. f(x) = xinx 40. f(x) =

"

S|l 41 f(x) = (sinx)” 42, flx) =

43, f(x) = x™ 44, f(x) =V
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Find derivatives of natural logarithmic functions Exercises(39- 44)
daadal) duay 1S oll) ) gal) culiiiia Ao Lesson 3.7
Full Answer
- 43, f(z)=o"

39. flz =" : —

]11( f)(:r,) sinz.lnz L. f¥) = finxf 2. /i) = () 1}1;{ (3]*] :];W g = hEIIT

My} d RN ) ng
ol = e )= ) fe)=) R iahars
. Wil =l Inf(z)=8zInwx
- sz I+ sin g Ilf (ib’ = 1.1 (SIIILL’) f' () 1 f (2) = e Elﬂ = 9yl{nz)-1]lnz
= c08 1. = o B =1 =
r f'ie) d =8z 4 8z ¥
1) = (a:msm.ln:r-]—ainm) m - — (2.In(sin) f(z) , T
' 703 T fla)=(2")" 8z +8) 44 fa)=a”

40. f(z)=2" 4 = —— +In(sinz) Inf(z)=/rlng

111_}’(:1*):( 'E)ln:r, SlLg M:thﬂ‘-l-\/_‘l

flo) ] = ot +In(sing) TR A
f(ﬂ”) ——Eﬂtlni-l-(ni—i)E i |
? i '(2)= (e (zcotz + 8 /() =" (—IIII-I-—)
(1) =i (—2m1na:+(4—a:9) i) {'(x) = (sinz)". (xcotz + I (sin)) Wi
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

WY\ Jigal) claidia alan) Lesson 3.7
1) Find the derivative of the Fx) = 23X 0l AEidie aa

function

x?eX(x+3) H x%eX(x-3) x? (x+3) H eX(x+3)
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

dal) J)gal) it Aoy Lesson 3.7

2)Find the derivative of the

. f(x) = e**cos 4x 1Al ddtia aa
function

f'(z) = 2 cosdz + € (- sindz) -4 H f'(z) = e cos dz + 2¢* sinde (0] [(z)= 2¢™ sindz + €% (4 cos dz) H f(z) = € cos bz — 2™ sinda
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)
) J) gl i Syl Lesson 3.7
3)Find the derivative of the ¢ v :
f(H)y=t+2 ANl At dagl

function

Fyl f=1+2¢ q f()=1+2In2 [¢| f(®)=t+2In2 5] f()=1+In2
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

WY\ Jigal) claidia alan) Lesson 3.7
4) Find the derivative of the FD) =t 43t Alal) ddiia aa

function

43 (1+3t1n 4) E 43%(1- 3tIn 4) 43t (1+tIn 4) H 43t (1+ In 4)
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n Learning Outcome Example/Exercise
Find the derivatives of exponential functions Exercises(1- 14)
Aauad) gl i S Lesson 3.7
5) Find the derivative of the f {x) — D pxt] A Adie 3o

function

Ze4x+1 H e4x+1 _8e4x+1 H 8e4x+1
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n Learning Outcome Example/Exercise
Find the derivatives of exponential functions Exercises(1- 14)
Aauad) gl i S Lesson 3.7
6) Find the derivative of the 6 = (1/e)* Allal) 4ide 2 ]

function

e % H 2e % —e™* H 3e™*
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

dal) J)gal) it Aoy Lesson 3.7
7) Find the derivative of the 2 ARECIA
function h(x) = (1/3) A8iiia A g
1 1 1 NX
d —2x0.m@3)0) x? —2x .In(3).3) N C " n(3).() x? /InG3)-(7)
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dal) J)gal) it Aoy

8) Find the derivative of the

_ g2
function h(x) = 4

n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

Lesson 3.7

Al d&tia aa

—_— _xZ
A 2% .47 In(4) 2x.4_x2.ln(4) C X.4_x2.1n(4)
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

dal) J)gal) it Aoy Lesson 3.7

9) Find the derivative of the
function

e WHAL (y 4+ 4) H e WHAL (29 4 2) e WHAL (D9 — 4) H e WHAL (29 4 4)

Flu) = REES P ANl dgiia an
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

WY\ Jigal) claidia alan) Lesson 3.7
10)Find the derivative of the e ,
function flu) = Jetanu adlal) dsidiae aa )

2
ZetalUgpc?2y HBeta“”secutanu 3etan U]y 3 sec?y H 3eSeC Ugor2y,
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n Learning Outcome Example/Exercise

=
4

Find the derivatives of exponential functions Exercises(1- 14) 3

Aol J)gall ciliidia Aa Lesson 3.7 —jg)

] ] ] dre . s : a

11) Fl?:ld the derivative of the Fw) = el TRECRIR |
function =
S

3

w
A e™ (4w — 1) etV (4w—1) C e (4w + 1) eW(w—1)
) ] w2 W2 W2
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)
dal) J)gal) it Aoy Lesson 3.7
12) Find the derivative of the Flw) = Allal) 4ide 2 ]

function eﬁ'w

(1—-6w) (1+ 6w) (1—-3w) (1—-6w)
= e = f
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

Aol J)gall ciliidia Aa Lesson 3.7

13) Find the derivative of the f(x) = In 2x
function

Al d&tia aa

1 -1 -1
il C - _
H 2x I X 2x
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n Learning Outcome Example/Exercise

Find the derivatives of exponential functions Exercises(1- 14)

dal) J)gal) it Aoy

Lesson 3.7
14) Find the derivative of the Cr e s ;
. x) = In vV 8x adlall dsiia aa
function f&) ?

1 1 1
A — - — C — i
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] __Example/Bxercise | Page |
< Find the derivatives of exponential functions Exercises(1- 14) i
> dal) J)gal) it Aoy Lesson 3.7 i
v
- W i (=]
5 In exercises 1-24, differentiate each function Aly S s sl 1-M kel A H
Hl 1. fix) = xPe” 2. f(x) = e cosdx g
Bl 3. f()=1+2" 4. f(1) = 14*
5l 5. f(x) = 2¢¥ 6. f(x) = (1/¢)"
7. hix) = (1/3) 8. h(x) =4~
9. flu) = e+ 10. f(u) = 3e'™»*
e
11. f(w) = 12. f(w) =
13. f(x) =In2x 14. f(x) =In+/8x
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Questions which included in MOE Exam Term1 (2025.2026

Mathematics Gl2

Acdvanced

EWA Derivatives of
Exponential and Logarithmic

Functions
1. f'(x) = 326" + o’ = 22" (z + 3)

2. f'(z) = 2™ cos dx + e (—sindx)d

3. flt)y=t+2°
J(t) =1+ 2¢log?2
4. f(t) = 4"
f/(t) = 4% + 4% (In4) 3 = 4% (1 + 3t Ind)
5. f"[i':] — 2E4I+I(d} — &3414_1
6. f(2)=c¢", 50 f'(z) = —e~*

Find the derivatives of exponential functions
dal) J)gal) it Aoy

7. hiz) = (5)°

9.

R () = In(3) - 22 - (1)
= 22-In(}) - (1)
— —2z-1In(3) - (1)*
h(x) = -:1—’—*2
B (z) = 4= - In(4) - (—2z)
= —22.47% .In(4)

flu) = en"Han
f’[u] — Eu5+4u . %{uﬂ —|—41H:J

. 11

= (2u+4)

n Learning Outcome Example/Exercise

Exercises(1- 14)
Lesson 3.7

Full Answer

10. f{-—n} — 3etHnI

o
f{x) = 3etam= . E{tﬂ.n:ﬂj
— 3etanmscc2$
A
11. flw) = -
, _w_de‘liu_efiw_l
filw) = w2
et (dw — 1)
o w2
12, flw) = T ] .
1. — .. 8
Han —
F(w) —
e — Bwe® {1 — Guw)
- |::f Ew}z Felsiry
13. /(=) [ Y= =

14.
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n Learning Outcome Example/Exercise
Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32)
functionsiswsal) 4htal) J) gall cildida sl ‘_,3 (aal) GELEN aladiu
29a)Find The derivative of f(x) = sin”' (2 +1) A8idae 2
3x* x* 3x° —x?
A

J1—(x3 +1)2 J1—(x3+1)2 C J1+ (x3+1)2 J1+ (x3+1)2
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n Learning Outcome Example/Exercise

Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32)
functionsiswsal) 4htal) J) gall cildida sl ‘_,a (aal) GELEN aladiu

29b)Find The derivative of f(x) = sin"1(/x) Adide 2

1 -1

2 1
A C
2Vx — x*? H Vx — x? I V1 —x? 2V1 — x?
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n Learning Outcome Example/Exercise
Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32)
functionsiswsal) 4htal) J) gall cildida sl ‘_,3 (aal) GELAY) aladic
30a)Find The derivative of flx) = cos (a2 +) alall 45ida aa
—(2x + 1) (x+1) —(2x + 1) —(x+1)

J1— (x2 + x)2 J1— (x2 + x)2 : J1+ (x2+ x)2 J1— (%2 + x)2
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7
3

| ﬂ ple/ - )

'g Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32) i

~ functionsiswsal) 4htal) J) gall cildida sl gﬁ (aal) GELAY) aladic .jg’

Ay N

m <

K1l  30b)Find The derivative of flx) = cos™1(2/x) allall 48idie aa gl ([

‘2 -

g 2 —2 2 2 5

SIIA C

= xV x% + 4 xV x2 —4 xV x2—4 vV x2 —4

c

=
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n Learning Outcome Example/Exercise

Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32)
functionsiswsal) 4htal) J) gall cildida sl P aal) GELEY) aladdiu)

31a)Find The derivative of £6) = tan (/) Al Agisia 2 )

1 1 —1
2+/x(1 + x) H Vx(1+ x) 2(1—x) 2+/x(1 + x)

A
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=
3

n Learning Outcome Example/Exercise g

> EY

'g Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32) i

~ functionsiswsal) 4htal) J) gall cildida sl ‘_,3 (anall (RGN aladli) .jb

Ay N

m £

|| 31b)Find The derivative of tan~1(1/x) ) ddide a5l |l

‘2 -

c ~

0 —1 1 —1 1 2

2(I|A — S C S — S

g x?+1 x?+1 x? —1 x% —1

©

c

=
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n Learning Outcome Example/Exercise
Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32)
functionsiswsal) 4htal) J) gall cildida sl P aal) GELEY) aladdiu)
i ivati - alall datia 2
32a)Find The derivative of flx) = V2 +tan1x > 9
1 -1 1 1
2 —1 2 - C 2 - 2 =
21+ x2)V2+tan~1x 21+ x2)V2+tan~1x ] 2(1 +x2)V2—tan~lx (1+x2)V2+tan~1x
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n Learning Outcome Example/Exercise g
> Y
'g Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32) i
~ functionsiswsal) 4htal) J) gall cildida sl ‘_,3 (anall (RGN aladli) .jb
4|l 32b)Find The derivative of (x) = tan=1 x allall 48idie aa gl ([
: flx)=e 3
H
’% A etan_1 x etan_1 x c etan_1 x etan_1 x =
& - - - -
= 1+ x? 1— x? x? x2 —1
=
=
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n Learning Outcome Example/Exercise

Use implicit differentiation to find derivatives of inverse trigonometric Exercises(29-32)
functlonsw\ MJMS\ Jlgad) caldidia alan) gﬁ M‘ g ORAY pladio

In exercises 29-34, find the derivative of the given function. Al JS Aiida aa 5l 34 - 29 oyl

29. (a) f(x) =sin~" (¢ +1) (b) f(x) = sin” (1/x)
30. (a)f(x) = cos!(x? +x) (b) f(x) = cos™(2/x)

31, (a)f(x) = tan™! (y/3) (b) f(x) = tan™'(1/x)

32. @f0)=V2+tanTy (b)) =

0505114830 Lol s alilase L)
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>
3
n Learning Outcome Example/Exercise 9
Use implicit differentiation to find derivatives of inverse Exercises(29-32) 3
trigonometric functions jas
Full Answer 3
o0
RIS (b) f(x)=sin" (V) (b) f(x) = cos™ G) -
29. (a) f {:]L] = :?llll (:]L. + 1) Diffrentia{tfing with respect to o, Diffrentiating with respect to z, u‘_,
D1ffmntm:.;ng with respect to , Fz) = —= [sin~! (vVE)] . J () = % [cus_L ( % )] §

ff (I} — E [sin'l (:]?3 i ]‘J] . By the Chain rule, we&g;et By using Chain rule,

by W= e (v s =i (2)
f'(z) = d—(:r, +1) :;(L> =_—1(;_§)

By the Chain rule we get,

1 (% +1) I=E \3VE V-
:;(3:{2) - 2/x(l —x) 2:11.-"3‘2 4
,, s0. La? s S1. (a) £ (z) = tan~" (v3)
- (:{ -H} {a] Dliij;?entrc;?ng ';:Jlth ligipﬁﬂf- to =, lefrentm.tmg with respect to o,
d ef e an—!
ST @) = 7 [oos™ (a7 4 2)). L Sl
9 By using Chain rule, Y 1 T d
L=+ P S '@ = e O
1—(I2+m}2dﬂ: _ 1 ( 1
__—(2z+1) “J“’“‘i} 2
1—(::2—]—11:}2 ZEﬁ{lh—:?a:}

Mr. Abdalla Abouelnaga
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7
3
n Learning Outcome Example/Exercise g
> 3
'g Use implicit differentiation to find derivatives of inverse Exercises(29-32) =
~ trigonometric functions :jg’
= |
v
= Full Answer Q
L 2
&) L1 3
c b) flz)=tan™" [ — —_— -7
Hl| @/ 32. (a) J(2) = V24t ls (b) f(x)=e™" 2
‘E Dlﬂ_rentnlﬂ-&].l]g "Hp'lt].i ].‘Ei[le'ﬂt' to T, Dillrent lﬂ.ll LE w ith re sl Lo, lefr-entjatulg with IESI?EC'L to €, g
é) ..l.}_— tan _)] Jrr.!\h— (1.’"_-.:'_1}'”1 ) EI} (tfl.!l'.l :I:')J
= By the Chain rule, By the C h i rule, By the Gham rule,
1 if _ 1
c ' -1 Ly
> €Tl = + : r ) p— Jt-ﬂ.l:'l a
= L Ix) AT (2+tan™"a FlES (F’ ) (1+z9)
|I rl
JIl I:.;'I“I.] . T (_) 1 1 Ftan":u
1_(l]_ '!'Jil-!' £ — ? — .
RY: 22 +lan~ e W1+ 14+ a2
B 1 -1 _ L
- (1 + ?l_r) J_E 21+ o) v2 +tan~la
-1
(02 + 1]

Mr. Abdalla Abouelnaga
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n Learning Outcome Example/Exercise g
> 3
'g Learn Rolle's Theorem and use it in appllcatlons Ex 1 13
~ Clindail) (B Lgasdind g J g BRI agd Lesson 3.10 %’
X !
v
= >
6 EXAMPLE 10.1  An lllustration of Rolle’s Theorem oy ki sy 10.1 JLe g
E Find a value of ¢ satisfying the conclusion of Rolle’s Theorem for Al g d ks gass 2 € aad 3] g
72 3 2 A
E fl)y=x"=3x"+2 +2 f(x)=x°-3x2+2x+2 3
=% on the interval [0, 1]. 10,1 5l o
E Solution First, we verify that the hypotheses of the theorem are satisfied: f is 5,8 f00) o Ll x osd JS) alazeg gl abi3 f sy i) clois 3 slacial 5 &l Yol s S|
bl differentiable and continuous for all x [since f(x) is a polynomial and all polynomials 0 = (1) =2 '_ [ P _
are continuous and differentiable everywhere]. Also, f(0) = f(1) = 2. We have Lo f (0) ‘f (1) = 2 .cuas iy alaxt W ablhy dlate sgas) @l 128 ey 290>
1\ — A
F) =3 6x 42 fix)=3x"-6x+2
« i s ) . 4
We now look for values of ¢ such that ol e g sl ol
PN somad =
f0) =3 6c+2=0. fl9=3¢-6c+2=0
By the quadratic formula, we get ¢ = 1 + l~/_ 72 1.5774 [not in the interval (0, 1)] and [0, 1) 5 S ewd =14 %\/5 ~ 19774 g asi plal) gilall plasialg
e=1- VI~ 042065 € 0.1). ne=1- Y3045 €01,

Mr. Abdalla Abouelnaga
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&
3
s s e
'g Learn Rolle's Theorem and use it in appllcatlons Ex 1 ;‘3
s Clindail) (B Lgasdind g J g BRI agd Lesson 3.10 .’i
(S
-g Find a value of ¢ satisfying the conclusion of Rolle’s Theorem for allall sy e gass () € aed Al §
&) <
E ) =2 =33+ 2r +2 f) =2 =32 +2x+2 =
s S
54| on the inerval [0, 1]. [0, 1] 5,28t S
Q
(=4
- 1.5774 E 0.42265 —1.5774 H —0.42265
c
=
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3
n Learning Outcome Example/Exercise g
> 3
'g Learn Rolle's Theorem and use it in appllcatlons Ex 1 ;‘3
s Clindail) (B Lgasdind g J g BRI agd Lesson 3.10 %
S
-g Find a value of ¢ satisfying the conclusion of Rolle’s Theorem for allall sy e gass () € aed Al §
&) <
E ) =2 =33+ 2r +2 f) =2 =32 +2x+2 =
& S
54| on the inerval [0, 1]. [0, 1] 5,28t 3
Q
e 1 1 1 1
=||[A 1+=vV3 1-=v3 C ~1+=43 -1-=v3
= 3 3 3 3
Ll
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Learn Rolle's Theorem and use it in applications Ex 1
Cllall) (B Lgasdinl g Jg) A3 ki agd Lesson 3.10
. 2 - r .
Determine the interval where the function f(x) = x~ — X + 1 satisfies Rolle’s
thecrem and find the value of C.
N 117, e =2 LB =22l c=0f [01],c=2
[_5]30_5 [O,l],c—_ [_5 ]50__ [ 5]?6_
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u%hﬂ\@t@a“\g@ﬂ\wﬁ\@)be@

n Learning Outcome Example/Exercise

Learn the Mean Value Theorem and use it in applications Ex5

Lesson 3.10

EXAMPLE 10.5 Proving an Inequality for sin x

Prove that Isina| < |a| for all a.

Solution First, note that f(x) = sinx 1s continuous and differentiable on any interval
and that for any a,

|sina| = [sina — sin ()],
since sin() = 0. From the Mean Value Theorem, we have that (for a # 0)
sina — sin0
a-10

for some number ¢ between a and 0. Notice that if we multiply both sides of (10.6) by a
and take absolute values, we get

= f'(c) = cose, (10.6)

sina| = |sina —sinl)| = |cos ¢| |a — 0] = |cos ¢ |al. (10.7)
But, |cos ¢| < 1, for all real numbers ¢ and so, from (10.6), we have
sin a| = |cos ¢| la| < (1) |a| = |al,

as desired. m

sin X J aulae wtd) 10.5 L

|sin a| < |a| for all a i el

8 J8g 58 o le gliatpl ablsy dlazo f(X) = sinx of dasy Nf S
|sin a| = |sin a - sin 0|

(040 15 15) &l o iagzal) 20l &,k plasaly $IN0 = 0 1o L

(10.6) sing —sin0
a-0

gt ialladl gl bisly @ ;3 (10.6) go gt all s piny bl 15] ol Jasd 05 @ gy € sl

=f'() = cosc

ole s
(10.7) |sina| = |sina=sin0] = |cos ¢| |a = 0] = |cos ¢| |a]
ol a3 (10.6) alasaals 13] 1€ aas) Jae) J8 Joos ¢ <159,

|sin a| = |cos c| |a| < (1) |a| = |a]

B olhddl 52y

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise

Learn the Mean Value Theorem and use it m appllcatlons Ex5

Prove that |sinal<|al for all real numbers a.Which of the ) .0 48 o8l ] sina <lald Sl
following methods correctly proves this inequality? faibiall oda LAY Lealhsdiul (S 4N 3Lk G )

0505114830 Lol s alilase L)

By applying the Mean Value By noting that sina By differentiating both sides By using the identity
A Theoremto f(x) = sinx on is always less than 1. |@| of the inequality sina < a. sin®a + cos?a = 1.
the interval [0’ a]

>
-
<
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Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
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=
3

n Learning Outcome Example/Exercise g

> 3

'g Learn the Mean Value Theorem and use it in appllcatlons Ex 5 2

~ Cilidail) A Lgaadin g Ay giall dagdl) 4 Jlas agd Lesson 3.10 -jg’

£ |

v < of

B[l Prove that Isinal<lal for all real numbers a.Which of the ) 0 3] il e sina |<| a | o 3

‘-=° following methods correctly proves this inequality? faibiall oda LAY Lealhsdiul (S 4N 3Lk G ) <

o ) : 0

= : : . Using a geometric S

B Using the Mean Value Using the Taylor By comparing the slope of . 5 .g 3

> ) . . . inequality from the

ALyl Theorem on the function expansion of the |[®| sin xwith the slope of y = x . . .

e . L right triangle in the

= f(x) =sinx. function sin x atx = 0. L

= unit circle.

Ll
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&
3
n Learning Outcome Example/Exercise g
> 3
'g Learn the Mean Value Theorem and use it in appllcatlons Ex5 _‘;1
‘: il datl) ‘”A Lgaadliu) g A.Ea.n‘g.s.d‘ Mg.ﬂ\ ‘QJ.E.\ ﬁﬁ Lesson 3.10 -j
)
',3 Which of the following statem.ents correctly proves or explains why 13al i IS 08 LS PUEWER A L (RE I I (O gsi §
5 | sina I<| a | | sina |<|a | =
c e - -
S for all real numbers a? fa daasall aal) J 0
2] - n
‘; S|nce the Slope Of Sln X ,Wh'Ch |S Because sin a is always B . d Since Slnza + COSZa =1 ,the S
K cos x ,is always between —1and 1, less than 1, we have ecaus>e siiix and x are inequality follows directly.
JA e ) @ | parallel lines when x — 0.
= the change in sin x is always less | sina [<[ a Ifor all
E than or equal to the change in x. a>1
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for f(x)=x%+2 on|0,2]

b=
3

n Learning Outcome Example/Exercise 9
Learn the Mean Value Theorem and use it in appllcatlons Ex5 ffj

Clinbil) (b Lgasdini g Aau gial) dabl) 4 i pgd Lesson 3.10 ﬁ)

find the value of C that satisfying the Al 4yl 38a AN C A aa =
conclusion of the mean value thereom sUazall 3 yiall e ddas giall g
0

(=]

Tp)

(=)

2019/2020 2021/2022

C=1 E C=2 C=0.5 H C=0

>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L
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n Learning Outcome Example/Exercise
Learn the Mean Value Theorem and use it m appllcatlons Ex5

find the value of C that satisfying the gl : ; :
. b \ - - 5l o \ -~ ‘
conclusion of the mean value thereom Al 4 Hlas 5aa3 Al C A 2a

slaxall 5)435\ L.Ar’ a.la...nj.mj\
_ 3
or x)=x>+x on|[-1,0
f f&) ! ] 2023/2024

C=1 E C=2 C=0.5 H C=0

0505114830 Lol s alilase L)

>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 Js3) ol sl datllo )5l Gladal 2 ddaaial) 4l Mothematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025.2026

the function.

C=0.88 H C=2 C=1 H C=0

=
3
n Learning Outcome Example/Exercise g
> 3
'g Learn the Mean Value Theorem and use it m appllcatlons Ex5 13
-;: Check the hypotheses.of the Mean . a9 a5 Aaa gilal) Aagdl) 4y a3 cilda b (e (38T 3
k|| Value Theorem then find a V_alue f(x) =sinx ,[0,m/2] B 4 il Galdl) Ukl dead 30 ¢ 4ad | [
|| of c that makes the appropriate 2024/2025 adat [|es
=) . . g
¥|| conclusion of the theorem true for 5
3
[
"
=
=
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n Learning Outcome Example/Exercise

21-a Determine the continuity of a function at a given point. (39-41)
BUana dda81 aie 413 Juad) gﬁ Gl Lesson 2.4

Paperbased — hdllepll

In exercises 39-41, determine values of a and b that make the Lo 2l b g @ ped 33> 39-41 oo, ledl) L9
given function continuous. , i ileane 3lasdl dladl

0505114830 Lol s alilase L)

2sinx

» ifx <0 — Solutionv
39. f =1, ifx=0 '
becosx ifx >0
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n Learning Outcome Example/Exercise

21-a Determine the continuity of a function at a given point. (39-41)
BUana dda81 aie 413 Juad) gﬁ Gl Lesson 2.4

Paperbased — hdllepll

In exercises 39-41, determine values of a and b that make the Jai Sl b g a pd 33> 39-41 Goyled) B
given function continuous. ilans slasg)) J1od
(@ +1  ifx <0 (2
40. f(x) =4 sin™! % ifF0<x<? — Solution
¥=x+b ifxr>2

0505114830 Lol s alilase L)
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41, f{x) =<4 2™ +1 ifF0<xy<3
In{x =2) +x* ifx>3

e

b
3
n Learning Outcome Example/Exercise g
= 4
'g 21-a Determine the continuity of a function at a given point. (39-41) 2
~ BUana 48 aie 413 JLad) gA Gl Lesson 2.4 .j;b
Ay .
':?; Paperbased — l&llgyall S
Cl|| In exercises 39-41, determine values of @ and b that make the Jasi Sl b g a pd s3> 39-41 L) o i
5 given function continuous. 4 iluane alasgd) AJ1aJ) 0
& g S D
5 a(tan™' ¥+ 2) ifx <0 = i =
- ,
c
=
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n Learning Outcome Example/Exercise
21-a Determine the continuity of a function at a given point. (39-41)
BUana 48 aie 413 JLad) gﬁ Gl Lesson 2.4
Paperbased — hdllepll
. 2024/2025
a) Defcermme.VaIues of a and b that make the Aliaie L4 Joad L b 5 2 o 355 (a
function continuous. 2 ) x < —1 "
x)=qjax+ b , —1<x<3
/¢ { - x=3

0505114830 Lol s alilase L)
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7
3
n Learning Outcome Example/Exercise g
> 4
Y|l 21-a Determine the continuity of a function at a given point. (39-41) _‘;1
t;l BUana 483 aie 413 JLad) o ) Lesson 2.4 j
<
© Full Answer S
= )
L:|j 39. lim f(x)= | Ersiu:z: 41. First note that E
o . lim flz)= lim - I A= L Inlr — 92+ o2 0
:z =0 == ql";l . I:_l:-:ljl+ f("l} m—l:}il+ LI(J‘. 2) + §
2 —9 lim —9 =In(3-2)+3"=9.
e z—0= I
ch Hence a must equal 2 if f is continuous. Also f(3) = 23 41,
i lim f(x)= lim bcosa so if f is continuous, 2¢* 4+ 1 must equal 9;
o—0— r—— . 14 r
—b lim cosz = b. that is ¢ =4, so h=1 =5 Lhen note that
z—+0-= '
e (0) =200 11 =3,
s0 b and a must equal 2 if f is continuous. f0) =2 T
Also,
40. We need ae® +1=5in"10, s0 a = —1. lim f(z)= lim a(tan™ z+2)
z—+0~ 0~
We need 22 - 24+ b=sin"'1, 50 b= 5 — 2 =a(tan™' 0+ 2)

=a(0+2) = 2a,

so ¢ must equal 3/2 if f is continuous,
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Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026

o
3
n Learning Outcome Example/Exercise g
> 3
'g 21-a Determine the cont}nmty of a function at a given point. (39-41) ;‘3
N Slara 4adadi Ale Ad)a Juad) gﬁ Gl Lesson 2.4 .jg)
= ;
v
T Full Answer S
— (o)
"2 2024/2025 =
Tp)
- f-1)=2 2
.; (=)
| Amse=lm2=2
Té ,!E‘}J(x)=,!f_'_'}+ax+b=—a+b
i —a+b=2
f@)=-2

}_l.rsn_f(x) =}!g;_ax+b =3a+b

Jmf) = li -2 = -2
3a+b =-—

-a+b=2
3a+b=-2

-a+b=2—-—(-1)+b=2-h=1

Mr. Abdalla Abouelnaga
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Questions which included in MOE Exam Term1 (2025 2026)

Mothematics Gl2

Acdvanced

Find limits at infinity and limits that are infinite.
AU die el gD LY Jai Al gl dlay

n Learning Outcome Example/Exercise

21-b

(33-37)
Lesson 2.5

106

33. Suppose that the size of the pupil of a certain animal is given

by f(x){mm), where x is the intensity of the light on the pupil.
80x "4 + 60

Paperbased — hdllepll

If fx) =

and the size of the pupil with an infinite amount of light.

, find the size of the pupil with no light

gmaJ' ) d...tLg.t'f d.-.os S5y A0 Ao g £ 5D g0

)3) ,_,,_.le_,uh 9...-_-.J'.I ﬁu}axugiuu} f(x) {mm}

_ 80x%% 4+ 60

2x 03 4+ 5

oS
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n Learning Outcome Example/Exercise

21-b Find limits at infinity and limits that are infinite. (33-37) 106
gD wis gl s AlgDU) ) s AN gl slay Lesson 2.5

Paperbased — hdllepll

8013 4 60

34. Repeat exercise 33 with f(x) = FPEENRTE

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise
21-b Find limits at infinity and limits that are infinite. (33-37) 106
LD e gl gD ) Ja A gl s Lesson 2.5
Paperbased — hdllepll
33, Modify the function in exercise 33 to find a function f such Gosepsgen Ul S8 e g SIS ke s T

. J}irn flx) =25 xl_ifg}_ f(x) =8

that im f{x)=28and lim f(x)= '
0! e - Solution

0505114830 Lol s alilase L)
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o emoweore | bewibense | rw
21-b Find limits at infinity and limits that are infinite. (33-37) 106
AU die el g 4lg DU ) Joi (Al ligdll sy Lesson 2.5
206~ + 16 20x~ %4 + 16

36. Find a function of the form f (x) =
lim fi{x)=23and ]1111 fix) =

r—0t

- lim f(x) =4 9 lim f(x} '—'5

x—0*

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise
21-b Find limits at infinity and limits that are infinite. (33-37) 106
Al die Sllel g Adlg B ) JgB (AN Clilgll alag Lesson 2.5
Paperbased — hdllepll
37. Suppose that the velocity of a skydiver f seconds after jump- Aasd janll aes Aol f A, ,—*—-Jl serl) oW de,w o) oo ,aed 37
321 — e 2V avsl 321 — eV aayLIL
ing is given by v(f) = —,/ — ——————. Find the limiting 7ol o(h) = — & YN
k14 e-2v3l . e L . 1+e i
velocity with & = 0.00064 and & = 0.00128. By what factor s Jole b - k= 0.00128 5 k = 0.00064 +=rv =B

l&_cHuda.é‘u.aaaand_nzd#:mJJaJl}mﬁJ'%'fuJ_c

Szl

does a skydiver have to change the value of & to cut the limitin
velocity in half?

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise
21-b Find limits at infinity and limits that are infinite. (33-37) 106
AU die el gD LY Jai Al gl dlay Lesson 2.5
Paperbased — ldllepll 2024/2025
b) Suppose that the length of a small animal t days after birth BN Gm s t s s Ol b Of Gl
350
is h(t) = mm. h(t) = mmsA
s h(t) = 80.8)t 7 2+8(08)
What is the length of the animal at birth? T35l e ) geall Jh La -
What is the eventual length of the animal Ogall (Al Jghll La -

(i.e., the length as t > 0)? ft— oo Latie Jshll

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise
21-b Find limits at infinity and limits that are infinite. (33-37) 106
LD die cillel g gD L) J a5 Al el s Lesson 2.5
Paperbased  lsall el 2020/2021
: : . 160x7%% 4+ 90
Suppose that the diameter of an animal pupils is given by f (x),f(x) = T—oi 5 ™M where x

is the intensity of light on the pupils Find the diameter of the pupils with:
a. Minimum light b. Maximum light

0505114830 Lol s alilase L)
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P

n Learning Outcome Example/Exercise g

2 EY

'g 21-b Find limits at infinity and limits that are infinite. (33-37) 106 ;‘j

~N AL die gl g gD L) J o AN cllgdl) dlay Lesson 2.5 jb

Ay N

(S

[ Full Answer =

S 3

< || 80z=3 +60 [z 802-03 + 60 37. As in Example 5.10, the terminal velocity is E

2 || I Y I 35, flo)= ——— B . 2

w 20 + 60z 102-03 +30 —\/; When k£ = 0.00064, the terminal veloe- | |

> .
A = lim ———— _
=0t 24 5ed ity is — ~= —224. When k = 0.00128,
E 80 36, g(z) = | ¥ nnuﬁq
= =5 =40 mm . the terminal velocity is —/ =32 & —158.
e .3 +
3 liz Bm—,ﬂ:@:lgmm ::'f(:]— 1z-044]
=00 2277 + 5 5] 32 1 [a2

Solve /== = 31/5. Squaring both sides,

. : . (2027%4416)2" .
34. Re-write the fungt_iiﬂn as Therefore, 11_1:}]1? Jz)= Ilffjh (4203 44).0- 3_2 — i : % g0 a =4,
80 + 60z 4 k
fe) = ——57 W4+16:™4 _ 20 _ = :
8 + 1520 = lulﬂl+ T = 7 =oand
to see that the size with no light is -
e fleY — i 202709416 _
£(0) = 10 mm, and the size with infinite light lim f(z) = lim PP =4
is im f(z)=4 mm.
T=r00
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n Learning Outcome Example/Exercise
21-b Find limits at infinity and limits that are infinite. (33-37) 106
Al wie cililgdll s AU L) Jaist Al cligll dlay Lesson 2.5

Full Answer
2024/2025 2020/2021

350 Minimum light=40mm ,
2 + 8(0.8)t Maximum light=6mm

0505114830 Lol s alilase L)

h(t) =

>
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O
=
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Q
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L

e BEET S0
0 =378080 10 _ >°mm

R
Hmh(t) = i 5 8(0.8)

= sk =175 mm
T 240

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Term 1 s 08l glaal (A Aacaiali Al Mathematics GI2 Advanced
Questlons which included in MOE Exam Termf1 (2025 2026

n Learning Outcome Example/Exercise
Apply the Product Rule on derivatives (25-30)
Claiiall u.b _pal) 3acld u.b 4,.\.\1,); Cilhyudat Lesson 3.4
Paperbased — hill eyl
25. Suppose that for some toy, the quantity sold Q(r) at time ane seddl glen) ol o QUF) ase o) 2SN 5 4o, e .25
t years decreases at a rate of 4%; explain why this translates e S 7oA 4% JIae sl hlasudl 1ans Fooyas])
to Q'(t) = —0.04Q(t). Suppose also that the price increases o=28) Q) = —0.04Q(H) aBdall ] par2e 2Us 9“' o2
at a rate of 3%; write out a similar equation for P'(#) in terms agalio alslas _‘-‘:‘5_' 3% Jiaw a5 -_'-’-:"J" ol Lso)
of P(t). The revenue for the toy is R(t) = Q(t)P(z). Sub- R = QP aa IV 512] (soluw P(H) AI¥ e PI(1)

1_1_,_..9J| sacls L’ﬁ P'r(f} a Q'rl:t) L.SJ""'JJ LS G5 .
A% JSass paises s1¥) 5T ok R() = QOPO + Q0P (O

stituting the expressions for '(¢) and P’(t) into the product
rule R'(t) = Q'(1)P(t) + Q(t)P'(r), show that the revenue
decreases at a rate of 1%. Explain why this is “obvious.”
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n Learning Outcome Example/Exercise
Apply the Product Rule on derlvatlves (25-30)
Paperbased — hill eyl
26. As in exercise 25, suppose that the quantity sold decreases at Jiae Ganses dsced) a2.S 5 Lo ,28) .25 o)) B LS .26
a rate of 4%. By what rate must the price be increased to keep P T ,; ___._,:‘_]*1 53503 e (gad) J:-.:._,Jl L .4%

the revenue constant?

o1= 1=
/// LG o) oY)
P

- Solution
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n Learning Outcome Example/Exercise
Apply the Product Rule on derivatives (25-30)
Cliidall Ao G puall dac® s Al caldas Lesson 3.4
Paperbased — hill eyl
27. Suppose the price of an object is $20 and 20,000 units are sias A%y Aalanll AED 20 Lol gas) a5 L= za) (27
sold. If the price increases at a rate of $1.25 per year and the o® AED 1.25 Jaae slas el olS 150s Laalas 20,000

e 2000 Ji=gs d=..ol) agSI :-l:-_,..-r_g aslgll alal)

quantity sold increases at a rate of 2000 per year, at what rate IR 3 LB ol alad)

will revenue increase?
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Apply the Product Rule on derivatives (25-30)
Cliidall Ao G puall pacld s 4,.\.\1,); Cilhyudat Lesson 3.4
Paperbased — hill eyl

28. Suppose the price of an object is $14 and 12,000 units are sold. 12,000 cosw a3 &1y JAED 14 aalazn)) e 51 o 28 .28

The company wants to increase the quantity sold by 1200 units axln® 1200 Jazng asc ) az S asby aS,20) oy 5 cdalad

it o would (e pries hve 10 b inpreased 10 reach drse Shnglall P ARRLE SO0 Sl slisfl ol plall o

e P Sodagl) i e a Lald) s ran i) Jis)
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Apply the Product Rule on derivatives (25-30)
GliLial) o qpdll sl o 4ila cliyula Lesson 3.4
Paperbased — hill eyl
29. A baseball with mass 0.15 kg and speed 45 m/s 1s struck by a 45 m/s L 0.15 ko LS . .2 29
baseball bat of mass m kg and speed 40 m/s (in the opposite s f) 4:5!6-;:1 7;5_ 5 Fot Ii:]i. # 55 kTU_‘m '
direction of the ball’s motion). After the collision, the ball has AU & g M K Jorasss 0 ps
initial speed (m) = 2" 1 . Show that i) > 0 AU 220l eyl il plibed _,;_,5 s ’éjé'sd
initial speed u(m) = m/s. Show that u'(m) =
pe m40.15 &g s ruﬁgﬂ{fﬂ)?ﬂu‘ b t(m) = 82.om m/s
and interpret this in baseball terms. Compare u'(1) and u'(1.2). m+0.15

41'(1.2) 9 /(1) 08 - Jgmnd) ﬁ-blu Slodlaias
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Apply the Product Rule on derivatives (25-30)
Cliidall Ao Gl 3aeld o dgla ciliydas Lesson 3.4
Paperbased — hill eyl

30. Inexercise 29, if the baseball has mass M kg at speed 45 m/s MKg Jowd) 3,5 aliS S 13) .29 ¢ ,0)) o2 30

and the bat has mass 1.05 kg and speed 40 m/s, the ball’s 1.05 sl liS colS 151 45 M /S Lyie s

il pees i ) B6.655-45M o 5,1 2815 de ) calSy 40 M/S wie g kg

mtial speed 18 i = 5. Compute u' .

SR s O v ayla) niy (M) sl u(M) = 200D =M
and interpret its sign (positive or negative) in baseball terms. Z M+1.05

- Solution Do) ainly loblaas 339 (adlo sl aga)
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026

n Learning Outcome Example/Exercise

Apply the Product Rule on derivatives (25-30)
cliidall o ol 3ol o Adka clipkh Lesson 3.4

Paperbased  lall el 2019/2020

Suppose the price of an object is AED 2.4 and aas o lel aa 0 2.4 s e dalu jr O (ia il

12,000 units are sold, if the price increasing at
the rate of 10 fils per year and the number
sold is decreasing at the rate of 1500 unit per
year. At what rate is the total revenue is
increasing or decreasing?

10 Jarey i p el IS5 32 512,000 Leie
1500 Jazas glaall 22all (bl Loy o s a 5ld
flal ) (Alaa) a8l S a3 Jare Lo Ggiwdan g
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the revenue by AED15,000 per year. At what rate ;7 335 Jane 8 Lo Lisia Sl olel a pa 1050 v jlaie;
= eCila Tl saa 3dad Cigllall e

would the price have to be increased to reach these

Solution
goals?

=
3
n Learning Outcome Example/Exercise g
> 4
- Apply the Product Rule on derivatives (25-30) 2
~ Gliidal) o qpdl) Baold o 4l cliyks Lesson 3.4 ﬁ)
o .
-:.: Paper based (il eyl 2017/2018 2
— R .. (o)
b4 || Suppose the price of an object is AED12 and 10,000 G () a o )Y s Ledal pa ) (m yidal ||
4[| units are sold. The company wants to increase the Apell 80y 5 (A AS pall b i Ban g Y ese e Leda |2
|| quantity sold by 1000 units per year, while increasing Ledlal ) 3L ) e clsin Ban g Ve v latay Ao ladll [
&
®
=
L

=
=
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Questlons which included in MOE Exam Term1 (2025.2026

n Learning Outcome Example/Exercise

Apply the Product Rule on derivatives (25-30)
Gliidal) o qpdl) Baold o 4l cliyks Lesson 3.4

Paperbased &l ayall

Full Answer
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25, The rate at which the quantity ¢ changes is 26. Revenue will be constant when the deriva- 28, We are given P = $14, @ = 12,000 and
Q*_ Since the amount is said to be “decreas- tive is 0. Substituting, @' = —0.04Q and, ' = 1,200. We want R’ = $20, 000. Substi-
ing at a rate of 4%” we have to ask “4% P: = aP into the expression for R’ gives, Et'ﬁfctiﬁfc; il';(; ;zeﬁsth“ expression for
of what?” The answer in this type of con- R: = —0.04QF + “gp 20, 000 = 1200 - 14 + 12,000 - P*
text is usually 4% of itself. In other words, £ =(-0.04+ a)QP. _ Solve to get P' = 0.27 dollars per year.

Q' = —0.040 This is zero when a = (.04, so price must 39. If u(rm) — 825m —6.75
As for P tlllc 3% rate of increase would ncrease by 4%. . tient u.l_ 045 e
3 . ient rule, _ _ _
translate as P’ = 0.03P. By the produet rule 27. R =Q'P+QF j_“ _ {m +0.15)(82.5) — _(82‘25”" — 6.75)1
with R = PQ, we have: At a certain moment of time (call it ¢g) m 16195 (2 + 0.15)
R =(PQ) = P'Q+ PQ we are given P(fg) = 20 (3/item), Q{to) = = m
= (0.03P)Q + P(-0.04Q) 20, 000(items) :
_&G 01 J p Q _ [—U‘ ﬂl) B J= [tnj =1.25 {$ ;’item ‘Jlr}rﬂﬂrj :-’-'llii::i. isi ::'lcf:fl_yi I}ic-:jiltim‘ f_{t seCIs j;o b seLy-
* - - - F _ - g thiat nitia E3 spee 15 All INCTIeAasing
In other words, revenue is decreasing at a Q@ j(t”} = 2,000 (item /year) function of the mass of the bat. Meanwhile,
rate of 1% F'(ty) = 2,000(20) + (20,000)1.25 21y = 19.125 . s
' R/(to) = 65,000 ( $/year) . 1_11&:3'312_}
So, revenue is increasing by $65, 000/ year at u'(1.2) = 7 = 10.19,
the time f;. which suggests that the rate at which this

speed 1s increasing is decreasing.
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=
£
n Learning Outcome Example/Exercise g
| 4
'g Apply the Product Rule on derivatives (25-30) 2
o Cliidall Ao Gl 3aeld o dgla ciliydas Lesson 3.4 %
'§ Paperbased &l ayall 3
5 Full Answer <
(= -~
2 %
Q| 50 o = ML L0)(86.625 — 45M) 2019/2020 2017/2018 2
2 (M +1.05)
S L (M + 1.05)(86.625 — 45M) Revenue is Decreasing at AED 0.3 per year
E - (M +1.05)° rate of AED2,400 per year
3 _ (—45M — 47.25) — (86.625 — 45M)
(M + 1.05)
_ —133.87T5
(M + 1.05)°

This quantity is negative. In baseball terms,
as the mass of the baseball increases, the
initial velocity decreases.
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Solve real-life problems using derivatives of exponential and logarithmic (25-30) 194
functions Lesson 3.7

Aty J& ol g Agaadl) ) g2 cilitidia alafiady Alald) cdSELY Ja

Paper based  liall sl

In exercises 25-28, find an equation of the tangent line to Y= flx) i goleed| Walag g 25-28 9 ,Lec] o2
y= f(x)atx = 1. .

25. f(x) = 3e*

X=10s

flx)y=3"

0505114830 Lol s alilase L)

Mr. Abdalla Abouelnaga

Asiilly il apaall ALl e pdall QUSHL (el g ALiaY) 038 5 SI3a g agd 8 agial ¢ itk (500

Solution Steps Before Choosing



>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise

Solve real-life problems using derivatives of exponential and logarithmic (25-30) 194

functions Lesson 3.7
Ly & glll g A J) gl g aladinly Abal) cOSEL) Ja
Paper based  (liall ol
In exercises 25-28, find an equation of the tangent line to Y= flx) i goleed| Walag g 25-28 9 ,Lec] o2
y= flx)atx =1L x=12
///»f,

27. f(x) = lnx = Solution — 28. f(x)=2Inx’
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise

Solve real-life problems using derivatives of exponential and logarithmic (25-30) 194

functions Lesson 3.7
Aty J& ol g Agaadl) ) g2 cilitidia alafiady Alald) cdSELY Ja

Paper based  (liall ol

In exercises 29 and 30, find all values of x for which the tangent olead] 058 ) x pud JS ..\_»,.3i 30 § 29 (o el S
line to y = f(x) is horizontal. ’ Caal y=f) U_Q._,J

A7

29. (a) f(x) = xe™™ — Solution (b) f(x) = xe™™

0505114830 Lol s alilase L)
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Solve real-life problems using derivatives of exponential and logarithmic (25-30) 194
functions Lesson 3.7

Aty J& ol g Agaadl) ) g2 cilitidia alafiady Alald) cdSELY Ja

Paper based  liall sl

In exercises 29 and 30, find all values of x for which the tangent olead] 058 ) x pud JS ..\_»,.3i 30 § 29 (o el S
line to y = f(x) is horizontal. ’ Caal y=f) U_Q._,J

30. (a) f(x) = x> (b) F(x) = yle—3x
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Solve real-life problems using derivatives of exponential and logarithmic (25-30) 194
functions Lesson 3.7
Ay & 5l g A ) gal) clitidin afadiady Abal) cNEAY Ja

Paperbased il ol 2023/2024

Ao laall O3S aie Al X el aiea dagl
gkl y = 3xt —6x% + 1

Find all values of x for which the »
VS
tangent lineto y = 3x* —6x° + 1 ~

- Solution

is horizontal.
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Solve real-life problems using derivatives of exponential and logarithmic (25-30) 194
functions Lesson 3.7
Ay & 5l g A ) gal) clitidin afadiady Abal) cNEAY Ja

Paperbased il ol 2021/2022

Find all values of x for which the tangent linetoy = x3 - 2x + 1 I ulaall baall e 068y llX o asen 2
is at an angle of 45 with the x-axis, assuming that the angle is  leuld aiy A5l 30 ) Gl yil e ox ) saall pe A0 45 Ay )
measured counterclockwise. Al G jlie ol uSe

0505114830 Lol s alilase L)

>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Mr. Abdalla Abouelnaga

Gl g zladlly aaall ALEAT o pal) GUSIL (G JLaill g ALLGY) 038 B SI3a g agd (2 aga) 1 ) (530 Solution Steps Before Choosing



Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Solve real-life problems using derivatives of exponential and logarithmic (25-30)
functions Lesson 3.7
Ay & 5l g A ) gal) clitidin afadiady Abal) cNEAY Ja

Paperbased il ol 2019/2020

Find all values of x for which the s A ) B8 055 K o g2 225
tangent line to f(x) = xe %X

0505114830 Lol s alilase L)

LIy

is horizontal
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n Learning Outcome Example/Exercise

Solve real-life problems using derivatives of exponential and logarithmic (25-30) 194

functions Lesson 3_7
Aty J& ol g Agaadl) ) g2 cilitidia alafiady Alald) cdSELY Ja

Paperbased — hill el
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Full Answer
=x

25. f(x) = 3e™ 28. f(z) =2In z* _9g

f(1) =3er” =3¢ PR 29. (a) f(x)=uze

F(z) = 3¢ 22 T8 T Given that, the tangent line to f(z)

f(1) = 3e"2(1) = 6e Slope = f' {fg} at z=1. is horizontal. Therefore slope is zero.

So, the cquation of the tangent line is, Slope m = — = 6.

y = Ge(r — 1)+ 3e. 1 Henee,
06 _ g=" Equation of the line passing through (=1 ,141) Fria)=e 2 —2pe—2F =

: § ETH _ 31° _ 3 with slope m is y — y1 = m(z — x1). e (1 — 2x) =0
) =3""In3 - exlc—1 ﬁt$1=1,y1=f{lj=2.ln13=ﬂ. .’L‘=l,
ff{(1)=3In3-e Therefore equation is y —0 =6 (z — 1) or £ }2 o
th ti f the t: t line i — Gx — Ey=x-c
Sﬂ; 31&{'}3‘:1.1 f{?i?} +"33 rsen e y=6x-6. Given that, the tangent line to f(x)
T o is horizontal. Therefore slope is zero.

27. f(1y=0 Hence,

J('J' {:I:'::I — Dop 111‘1‘ 4+ 1:'2.% — D lIl.‘I‘ 4 = ‘f"l(:]-:J = (—3(:"_3::) + (:'_BI = []

Ff1y=2-1ln14+1=2-04+1=1 = e (—3x+1)=0

So the equation of tangent line is =3 —1=10

y=1{zx—1)+0Dory=mx—1. 1

= L = =
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Solve real-life problems using derivatives of exponential and logarithmic (25-30) 194
functions Lesson 3.7

Aty J& ol g Agaadl) ) g2 cilitidia alafiady Alald) cdSELY Ja

Paperbased — yls&llayall
Full Answer

30. (a) flz) = z?-e7%

Given that, the tangent line to f(z) 2023/2024

is horizontal. Therefore slope is zero.

Hence, X=—1,x= 1,x=0
flx) = 2 {—2.3_2"} +2x-e"%F =0
= —z+1=0
DO 2021/2022
(b) f(@) = a®-e7
Given that, the tangent line to f(x) X = —1,X =1
is horizontal. Therefore slope is zero.
Henee

Fla) = 2% - (—3e=3) + 22 . =3 = 2019/2020

= —3Jx+2=0
2 X=75

2 2
= I 3"
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise

Flnd derlvatlves 1mpl1c1tly Ex 4

Paper based — lill eyl

Find y"(x) implicitly for y* + 2™ = 6. Then find the value of y” at the point (0, 2). 002) izl e ad angl 5 2207 = 6~ L gy ey

0505114830 Lol s alilase L)
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n Learning Outcome Example/Exercise

Flnd derlvatlves 1mpl1c1tly Ex 4

Paper based — lill eyl

a) Find the derivative y(x) implicitly. — Liaa px) daidal) aagl (a
) y(x) implicitly y2+Ze XY_e y (%) (

b) Find the value y(0). y(0) % 324 (b

///
_a—

- Solution

0505114830 Lol s alilase L)
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Term 1 ‘ ‘ - o Mathematics G12 Advanced
Questlons which included in MOE Exam Termf1 (2025 2026

n Learning Outcome Example/Exercise

Flnd derlvatlves 1mpl1c1tly Ex 4

Paper based — lill eyl

EXAMPLE 8.4 Finding a Second Derivative Implicitly Lied Zald) 45 )1 (e ddndie slswl 8.4 JLw
Find y"(x) implicitly for y* +2¢~** = 6. Then find the value of y" at the point (0, 2). 0,2) atazd) e y' s asgl o3 . Y242 =6 —J Laen ¥ (x) Al

Solution We begin by differentiating both sides of the equation with respect to x. We
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b .
ave y p Lond . x ¥ Asladd) 80 3lazsl jas oo o
—(* Ny = —(6). d _ d i
cfx('} +2¢77) dx(G) E(yz—i-Ze .'ry):a(s)
By the chain rule and the product rule, we have Lot az g v ) aob saelhy bl 3acl® e
2yy'(x) + 26~V [—y — xy'(x)] = 0. (8.3) (8.3) 2yy’ (x) + 2¢7¥[~y —xy' ()] = 0
Notice that we don’t need to solve this for ¥'(x). Dividing out the common factor of 2 2 i) Jeled) gl 3y (x) slen® U3 (o slew) ) abow Lo L) Lo
and differentiating again, we get ole o (51 50 glaal¥) ol =)y
YY) + 337 (x) = € =y — 1y Wy + 1y ()] Y @Y @)+ yy" () - ey =2y @lly + 1y’ ()]
— e VY () + () + 13" ()] = 0. Y @ +y' @ +xy" ()] =0
Grouping all the terms involving y”(x) on one side of the equation gives us Le J 5 aalaod) e axlg B, 1s L_:ﬁ y' (x) [ L_:-"J' 3gad) S aeeming

yy'() = xe™Ty () = —[Y0F = ey + 21y 0F + 2677y ().
Factoring out the ¥"(x) on the left, we get
(y — xe7)y"(x) = =[P = e Py + 5 () + 277y (x),

e 2 __ =Xy cast 2 =¥ o 4e
co that V) = [y ()] — e[y +: (:r)] + 2¢ y(x)_ 8.4)
y —_—yp—X

vy () — xe™y" (x) = —[y' ()]* — Y[y + xy ()]* + 267V (x)
ole dhass ¥ o, e () & aiadl Jeladl dsbs
(y — xe7¥)y" () = —[y W]* — e[y + xy’ ()]* + 27y (x)

—[y O — e[y + xy' (0)]? + 2y (x) ok 14
y — xe Y

(8.4) Y () =
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Term 1 ' - ;
Questions which included in MOE Exam Term1 (2025 2026)

Mothematics Gl2

Acdvanced

Find derivatives implicitly.
4,.\.1.“4.“ Ml clatiall )

n Learning Outcome Example/Exercise

Ex 4
Lesson 3.8

Paper based — lill eyl
a) Find the derivative y(x) implicitly. 2

, eX Y =2x+ 2y
b) Find the value y(0).

Liaa y(x) didal) a4 (a

2024/2025
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y(0) 4 12 (b
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026

Find derivatives implicitly. Ex 4
4.\.\.».4.“ el clEiiiall ) Lesson 3.8
Paper based — lill eyl
Full Answer
2024/2025
7R b)e"7=2x+2y
€7 = 2x +2y e%0) =2(0) +2y
e [2xy + 22y'\x)] = 2+ 2y (%) 1=2y-y=3
2xye”? + 2y (x)e¥7 = 2y (x) = 2 i 2 -2(0) (%) 2 .
y'(0)= 7
y(x)[x%ey - 2] = 2 - 2xye®? 0e(®) -2
2-0
= — -]
_2-2xye"? 0-2
T
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Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Use implicit differentiation to find derivatives of inverse trigonometric (29-32)
functions Lesson 3.8

dpual) Afitial) J) gal) ciliidia Moy Aaall GUELEY) aladiu

Paperbased — liall el

In exercises 29-34, find the derivative of the given function. Al S daida an 5l 34 - 29 ol

2. (a) flx) = sin" (3 + 1) —Solution” (b) F() = sin™" (/)

0505114830 Lol s alilase L)

Mr. Abdalla Abouelnaga

Asiilly il apaall ALl e pdall QUSHL (el g ALiaY) 038 5 SI3a g agd 8 agial ¢ itk (500

Solution Steps Before Choosing



>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Use implicit differentiation to find derivatives of inverse trigonometric (29-32)
functions Lesson 3.8

dpual) Afitial) J) gal) ciliidia Moy Aaall GUELEY) aladiu

Paperbased — liall el

In exercises 29-34, find the derivative of the given function. Alls JS dEida an 5l |34 - 29 o lall 3
30. (a)f(x) = cos™ (x> +x) (b) f(x) = cos™1(2/x)

,,:;/Solutlon
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Use implicit differentiation to find derivatives of inverse trigonometric (29-32)
functions Lesson 3.8

dpual) Afitial) J) gal) ciliidia Moy Aaall GUELEY) aladiu

Paperbased — liall el

In exercises 29-34, find the derivative of the given function. Al S daida an 5l 34 - 29 ol

31. (@)f(x) = tan™! (\/E) %Solut/iovhi (b)f(x) = tan~!(1/x)
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Use implicit differentiation to find derivatives of inverse trigonometric (29-32)
functions Lesson 3.8

dpual) Afitial) J) gal) ciliidia Moy Aaall GUELEY) aladiu

Paperbased — liall el

In exercises 29-34, find the derivative of the given function. Al S daida an 5l 34 - 29 ol

32. (@)f() = V2+tan”x ~soution OO E T
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Questions which included in MOE Exam Term1 (2025.2026

fi=z) =

7
3
n Learning Outcome Example/Exercise g
> 3
< Use implicit differentiation to find derivatives of inverse trigonometric (29-32) =
~ ) ) functions Lesson 3.8 ﬁ’
E dpuasal) AN ) pal) cliidie Aoy Aaall GUELEY) a)adia) '
o
© Paperbased — liall el Q
‘2 -
£ Full Answer 5
:E b)Yy fi{x) = sin™ ! (T bY filx) =cos ! 2 -
P 29. (E.] f(i:I = Sin_l (:.'L'a + 1} (=) Dlilﬁientm.mng{wit;i respect to o, = D:ﬂ:eut.ia.t.ing 1(,_,:1'12 respect to -, T
é) Diffrentiating with respect to z, Frx) = == [sin~! (VE)] . Py = 4 [mﬁ L (E)]
TU f.« (I} — i [qin'l (T:E + 1)] Byv the CITF.I.!.H rule, we get By using (’Jham rule,f
: d:r I . . 1 d’
=

By the Chain rule we get,

Vi 1o gy )
7= (=7) - &)
1— (23 +1)° @ 2z @ =

f'(@) = - (& +1)

’ 30. (a) f(z)=rcos ' (2® + = 31. (a) f(x)=tan™' (V&)
1- {:{ +1} Diﬁrenﬁiaﬁing E.H."ith l‘es};pecf. to @, Dlﬂ‘reuma.;n]g with respect to o,
- 7@ = 2 foos™* (% +-2)]. E o g,
’ By using Chain rule, Y - 1 i . .

L+ 1) fix) = —- = (2 +a @ = e V)

V11— (22 +a)? O _ ( )
=22+ 1) (1+f? 2\/®

V11— (2 + )7 T A/E ()
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Questlons which included in MOE Exam Term1 (2025.2026

7
3
n Learning Outcome Example/Exercise g
> 4
< Use implicit differentiation to find derivatives of inverse trigonometric (29-32) 2
~ i o functions Lesson 3.8 'j;b
% Ao} AT () gal) cliidia Mo Sadal) BELEY) aladil '
=) o
© Paperbased — ylidlloyall @
5 3
£ Full Answer o
- 1 t 2
_ —_— — tan” Ly
S (b) f(x)=tan™" (_> 32. (a) [lo)=+2+1an~ e (b) J(z)=e
o’ & ST , Diffrentiating with respect to .
= lefrentlatmg with respect to z, Dillrentiating with respect 1o ., @) d [,
1 il Jc"' ) = e an~le ]
c (2 — |tan~! (—):| . v = — W~ an~ e ) d.r( )
i )= [ ¥ [l i (H' = tan J) By the Chain rule,
B:g.' the Gham rule, By the Chain role, , — 1
, 1 d _ f(i‘}=('° )(1 .g)
M) = 1 2+ tan +z
Jr-.' ':,-l'] "\ 1 i (l) 242+ tan ‘il ptan” Ly
K B .-_|__ - =
CE () -
2+ an~ e W1+t
1 -1
- 1+ L) ) S
1:" 2(1+u?) V2 + tan
(e 41)
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Understand the Mean Value Theorem and use it in applications. (30-40)
Clidail) A Lgaladini g Ao gial) dagdl) 4, 85 o G i) Lesson 3.10
Paperbased — lidllepdl
30. If f'(x) < Oforall x prove that f is a decreasing function: e eatiin s o f0) o sl 0 J f1(8) < 01515130

that is, if @ < b, then f(a) > f(b) DAz S) > f0) ols a < b glS )3

—Solution—
>,
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise

Understand the Mean Value Theorem and use it in applications. (30-40)
Cilidail) & Lgaladin g ddau giall dagdl) 4y 53 e G il Lesson 3.10
Paperbased — liall el
In exercises 31-38, determine whether the function is increasing, Jov |.i P fi sl yie &1y colS 13 Lo 33> 31-38 gLl

decreasing or neither.

31 f(x) =x> +5x+1 32. fx)=x"+3x> -1

F re

;//Solutlon
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise

Understand the Mean Value Theorem and use it in applications. (30-40)
Cilidail) & Lgaladin g ddau giall dagdl) 4y 53 e G il Lesson 3.10
Paperbased — liall el
In exercises 31-38, determine whether the function is increasing, Jov |.i P fi sl yie &1y colS 13 Lo 33> 31-38 gLl

decreasing or neither.

33. f(x) = —x>—3x+1

U5

4. fx)=x*+2x*+1

s

—Solution —
>,

0505114830 Lol s alilase L)

Mr. Abdalla Abouelnaga

Gl 5 Zladlly el Lia (oan jial) ISy 0 el A1 028 5 S13a 5 agh b 2gial ;) (e

Solution Steps Before Choosing



>
-
<
(@]
Ay
Q
-
1]
S
O
=
2
=
>
Q
(=4
®
=
L

Term 1 2025.2026 53] o) Juatll's )10 ol Glasal (A2 aaial) AL Mathematics GI2 Advanced
Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise

Understand the Mean Value Theorem and use it in applications. (30-40)
Cilidail) & Lgaladin g ddau giall dagdl) 4y 53 e G il Lesson 3.10
Paperbased — liall el
In exercises 31-38, determine whether the function is increasing, Jov |.i P fi sl yie &1y colS 13 Lo 33> 31-38 gLl
decreasing or neither. )
U35
35. f(x) =¢* gz 36. f(x) =¢e7"

j:/;//Squtlon
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise

Understand the Mean Value Theorem and use it in applications. (30-40)
Cilidail) & Lgaladin g ddau giall dagdl) 4y 53 e G il Lesson 3.10
Paperbased — liall el
In exercises 31-38, determine whether the function is increasing, Jov |.i P fi sl yie &1y colS 13 Lo 33> 31-38 gLl
decreasing or neither. )

U5

37. f(x) =Inx %Solut/io'n{ 38. f(x) = In x*
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| ﬂ Example/Exercise 3
'g Understand the Mean Value Theorem and use it in applications. (30-40) 2
i Ciliglail) B Lgaladi g Adaes gial) dagdl) 4 5 Lo Ci e Lesson 3.10 ﬁf
.

E Paperbased — lidllepdl 3
< =
= . e : . A1 sl . R f o -

S 3. .Sup.pose th.at $(1) gweslthe position of an object at time r..If $ Gl § S 1y F gl s s i o 5([) o Uj_hgg 2
2 1s differentiable on the interval [a, b], prove that at some time o ' o . 1
°T: t = ¢, the mstantaneous velocity at ¢ = ¢ equals the average tie Gl el o 17 et @) S b ]°"'J | b s
= velocity between times f = ¢ and f = b. (7= 1=l o b= i) o) i pal) il = €

,%Solutlon
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Questions which included in MOE Exam Term1 (2025 2026)

n Learning Outcome Example/Exercise
Understand the Mean Value Theorem and use it in applications. (30-40)
Cilidail) & Lgaladin g ddau giall dagdl) 4y 53 e G il Lesson 3.10
Paper based — lidll epall
40. Two runners start a race at time 0. At some time ¢ = a, one phad =0 a3 30 3,28 53,0 a9 0 gail) 8 Blew glelic Ty 40
runner has pulled ahead, but the other runner has taken the lead gl g Glead) 3)hs aia g B lucal 38y glasd) e
by time t = b. Prove that at some time ¢ = ¢ > 0, the runners eyl by L) 308 = 0> 0 ol e @l el = )

were going exactly the same speed. 9. bl L

—Solution -
-
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n Learning Outcome Example/Exercise
Understand the Mean Value Theorem and use it in applications. (30-40)
Clidail) A Lgaladini g Ao gial) dagdl) 4, 85 o G i) Lesson 3.10

Paperbased — ylidlloyall
Full Answer

0505114830 Lol s alilase L)

30. Let o < b. f is differentiable on (a, b) and 34
continuous on [a, b], since it is differentiable
for all z. This means that

. f'(z) = 42® + 4z is negative for negative =,
and positive for positive z, so f(x) is nei-
ther an increasing funetion nor a decreasing

f '['5!)} = fla) _ — (o) function.

>
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=
L

35. f'(x) = e®. This is positive for all z, so f(z)
for some ¢ € (a, b). Therefore f(b) — fla) = s increasing.
f'(e) (b — a) is negative, and f(a) > f(b).

/ — —p T i T
31. f'(x) = 32 +5. This is positive for all x, so 36. f(z) - & ": 0 for all z, so f(z) is a
f(x) is increasing. decreasing function,

32. f'(z) =52* + 922 > 0 for all z. ' =0 only 37, f(a) 1
at =0, so f(x) is increasing,.

F(z) > 0 for & > 0, that is, for all z in the

33. f'(z) = —3z% — 3. This is nagative for all z, domain of f. So f(z) is increasing.

so f(x) is decreasing.
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n Learning Outcome Example/Exercise

Understand the Mean Value Theorem and use it in applications. (30-40)
Sl datl) gﬁ Lgaladiie g dday grial) Aaddll 4y s s il Lesson 3.10

Paperbased — ylidlloyall
Full Answer

! z . . 40. Let f(t) be the distance the first runner has

38. [(z) = =2z = — is negative for negative gone after time ¢ and let g(¢) be the distance
2, and p{fmhm fﬂrﬂpﬂmtn © 2, 80 f( ) is nei- the second runner has gone after time ¢t. The
functions f(¢) and g(¢#) will be continuous

and differentiable. Let h{t) = f(f) — g(t).

ther an increasing function nor a decreasing

function. At £ =0, f(0) =0 and g(0) = 0 so A{(D) = 0.

s(b) - s(a) f‘it t = a, fla) > gla) so hia) = 0. Sim-

39. The average velocity on [a, b is ilarly, at t = b, f(b) < g(b) so h(b) < 0.
b—_ﬂ Thus, by the Intermideate Value Theorem,

gpy SO —sld hito) = 0. Rolle’s Theorem then says that

¢ € (a, b) such that §(c) = h—a there is time { = ¢ where ¢ € (0, to) such
Thus, the instantancous velocity at t = ¢ is that h'(c) = 0. But K'(t) = f'(t) — g'(t),

so B'(c) = f'(¢) — g'(¢) = 0 implies that
fle) = ¢'(e), i.e., at time ¢t = ¢ the runners
are going e:-:act.lg,r the same speed.

equal to the average velocity between times
t=gand t=0.
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