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Lesson 5and 6

Objective questions

MATHEMATICS

CONCAVITY AND THE SECOND DERIVATIVE TEST

by.sabey 0020102696817
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choose the correct answer: _:431auall Y 23‘

I f Al ol Citaniy) ddads )l %: x% — 1 <l 13y (1)

r(l) Ifitis % = x2 — 1 then the inflection point for the indication

of the function fisatx =

>(a) 1 (b) — 1 (c)0 (d) Does not exist

T Aol f(x) =23 —3x:x€[—3,3] cils 1l (2)
DA e e f (ke

(2) 1f f(x) = x3 — 3x : x € [-3, 3] then the concavity
of the f curve upward over the interval:

C(a) (=2,0) (b)(0,3) (c) (0,0) (d) (=2,3)

rdua f A (-1,1) Ao Jiudl aliada jads ) Al (3)
(3) The function concave down to (-1, 1) isf, where:

(@) f(x) = x* (b) f(x) = x|x]|

(o) f(x) =—x3 (d) f(x)=—x*

s 4 s Ui Ta Qe M) 08 Gas Uinal el
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c b f(x) = ;‘_11 A2 st mad ) G B2 Aslaa (4)

(4) The equation of the vertical asymptote for the function

statement f(x) = ;:11 is:
(a)— 1 (b)1 (c)0 (d) Other than that <l e
l LAJEEH‘JHJ&&Q.JJGrLﬁQ }ﬂ;x) =

> : Jb f adyal) u‘e:ﬂ Al
X .

(5) Tobe f(x) = .1 X€E [1, 3], the number of vertical
l_asymptotes for the indication of the function f is:

(@)1 (b)0 (c) 2 (d)3

yaf(x)_ Ao 1 sl Ja ghad 23 ( 6)

( (6) The number of vertical and horizontal asymptotes for

X

the function statement f(x) = oy is:

m (a)1 (b)0 (c)2 (d)3

p) Fx) = o A ¢l (7)

(7) Statement of the function f(x) =

x2+1

x =1mab.aguiJgngh$M (a)

(a) (It has a vertical asymptote whose equation x = 1)

00971503393009 =3- (Cpall) Gmess M|
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(il ot A AL Ll (b)
I(b) ( It has no vertical asymptote.)
R (B8 (g AT ()
l—(c) It has no horizontal asymptote.
x = —1 Al il 2 b3 A (d)

(d) Has a vertical asymptote with the equationx = —1

—

fx) =— Al Gk (8)

I (8) Statement of the function f(x) = xiﬂ.
¥ = 1z\ﬂldhaguiJgngb$M (a)

C (a) (It has a vertical asymptote whose equation x = 1)

W il U A A Lt (D)
(b) (It has no vertical asymptote.)

W (A8 ot bl AL Gl ()

m(c) It has no horizontal asymptote.

—_— x = —1 Alabaa ol 2 bd AL (d)

Z (d) Has a vertical asymptote with the equationx = —1

00971503393009 -4~ (Cpall) Gneas S|
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f(x) = 57— A gx (9)

x2—x
x

(9) Statement of the function f(x) = =

X =1m4b-n‘;uiJg.gJEEb$M (a)

(a) (It has a vertical asymptote whose equation x = 1)

) (o A AT (it ()

(b) (It has no vertical asymptote.)
(28 o had AL Lt ()
(c) It has no horizontal asymptote.
x = —1 Al il 2 bd A (d)

C (d) Has a vertical asymptote with the equation x = —1

f(x) = x_lz A ks (10)

U’(lO) Statement of the function f(x) = x_12
N = OMJLLngubgq‘)ﬁ:bi‘u (a)

(a) (lt has a vertical asymptote whose equation x = 0)
O o 29 (R s T30 Qaodiay Sl (9% Cran Ulng) pgdl

M
Z
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(il ot A AL Ll (b)
I(b) (it has no vertical asymptote.)
e = 1 ‘_,.es\ o i A ()
l—(c) It has horizontal asymptote y = 1
x = —1 Alabaa ol LA A (d)

(d) Has a vertical asymptote with the equationx = —1

r
f(x) =

I(ll) Statement of the function f(x) =

x2+4

(a) (lt has a vertical asymptote whose equation x = 0)
m ,wiJg@JﬁSL&MH(b)
U’(b) (it has no vertical asymptote.)
y=1 A naibid(c)
I-I-I(c) It has horizontal asymptote y = 1
— x = —1 Allas ) U b3 A (d)
Z (d) Has a vertical asymptote with the equationx = —1

00971503393009 -6~ () Gmes S|
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f(x) = — 4 gls (12)

x—4
x = 0 4ldbas ol oE LI A (3)

(12) Statement of the function f(x) =

(@) (it has a vertical asymptote whose equation x = 0)
(il (& B A L (b)
(b) (it has no vertical asymptote.)
y=1 (M niiibkid(c)
(c) It has horizontal asymptote Y = 1
x = —1 Adldlaa ol ol bd A1 (d)

C (d) Has a vertical asymptote with the equation x = —1
f(x) =

(13) Statement of the function f(x) =

X
x2+x

x = 0 Alalaa il & Ld A (a)
(a) (It has a vertical asymptote whose equation x = 0)

(i) U bA Al (b)

(b) (it has no vertical asymptote.)

00971503393000 =7~ (Cpall) Gmess M|
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y = 1 uﬁﬁ\ il La 4l ( c)
I(c) It has horizontal asymptote y 1

l_ (d) Has a vertical asymptote with the equationx = —1

> B ia f Al Lgud (4S5 AN B d (14)
l—(14) The interval during which the function f is increasing

1)

6
5
Vi e
3
2
1

(@) (1,2) (b)(1,5)

(c) (5,6) (d) (2,6)
Z it s s T Qasses O O Ges nal pgll
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dailiia f AdJA) Lgd o oS3 A 3 38l (15)

(15) The interval during which the function f is decreasing

S

/ N

(b)(1,5)
(d) (2,6)

Sad Jia o f AN g 85 AN Bl (16)

(16) The interval during which the function f is not increasing

J&)

(b)(1,5)
(d) (2,6)

00971503393009 =9- (Cpall) Gmes JMa|
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dallila p& f AN Lgd (685 A 3 58l (17)
I (17) The interval during which the function f is not decreasing

—
>
—

(a) (1,2) (b)(1,5)
I (c) (5,6) (d) (2,6)

(2,3) aadil aic JS&l) & agall £ AN ol (18)

(18) To show the function f shown in the figure at point(2, 3)

Ve

a4
21

Ohpind 38 Qa9 A g T.000 Qs Ol gt a9 (raa Ulng pgdl)
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(a) A local maximum value Alaa alic dad (a)
I (b) A local minimum value dlaa 5 a dad (b)
(c) an absolute maximum value dilhaa ks Aok (c)

(d) an absolute minimum value dilha 5 jua 4ad (d)

(4,1) iy aic & & magall £ A Gl (19)

(19) To show the function f shown in the figure at point(4,1)

J®)

—
—
L
C

N |
U’(a) A local maximum value ddaa alic dad (a)
(b) A local minimum value dslaa 5 hua 4ad (D)

(c) an absolute maximum value dilha ol 4ad (c)

s (d) an absolute minimum value ditha ¢ ua dad (d)

Z Sl 28 9 oy g T.o0 sy Sl Gt agy Oaa Ulng agdll

00971503393009 -1 1- (Cmall) s M




A ol o) Juadl Aualdl) A d gaill o) g8 A jde
2022/2021  Gpeas PR Clbudlb ) aadie 12 Cikall

(—1,0) it xic J<i&) B magal) £ QA clad (20)
I (20) To show the function f shown in the figure at point(—1,0)

6_-

- | ™

—
>
—

=
24

(a) A local maximum value dlaa alic dad (a)

(b) A local minimum value dalaa 5 a dad (b)
(c) an maximum value s dad (c)

(d) an minimum value S Iua dad (d)

() i ol citteasyy Qs o3 2 = 2x% — 1 s 13 (21)

(21) If it is 3—1 = 2x% — 1 then the inflection point for the
mindication of the function fisatx =
1 1 .
— (@) T — (b) + - (©)o0 (d) Does not exist
Vx 4

Z QMJ&@J@M£$J¥MM§&§MW%§NE
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(6,4) il sic J&) & magadl £ A1 ol (22)
I (22) To show the function f shown in the figure at point(6,4)

J®

21

I (a) A local maximum value dilaa alic dad (a)

(b) A local minimum value Llaa 5 pua 4ad (D)

( (c) an maximum value aBe 4ad ()

(d) an minimum value S dad (d)

m o JAd f ade jali b f(x) = &% + xt @ikl (23)
: 5_ydl)

rl-l(23) If f(x) = x° + x* then the concavity of the f curve
downward over the interval:

) 0k=) ©(F9) @ (=g

00971503393009 -13- () Cmess M
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S B b L S b il e f AN Giata S 13 (24)
I @WfFfx>0 Bfx)<0 ©Of' x>0 @f'(x)<0

B O Lad s B eV ke f AN iata S 13) (25)
— @f x>0 bfx)<0 @Wf'x>0 @f'(x)<0

v i) Akl (b f(x) = a3 — 3x — 1 i)Y (26)
(@) (0,1) (b)(0,-1) (c)(-1,0) (d) (-1,1)

die Cillaniy) ddadi A oS flx) = ax3 + 9x?% «ils 1y (27)
(@) —4 (b)3 (c)—9 (d) 9

o Cillaedy) dbil aa g8 f(x) = (2x — b)3 + 4 ik 13 (28)
b=--x=5
(a)10 (b)5 (©)4 d) 2

FO) s8R AoV £ AN Aale G813 (29)
(a) 3 — x? (b)3 — x3 (c)3 —x* (d)3 + x*

Z el o o9 S o QS04 Ol slus Gae Lilap! ppll
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Ladie Jiul o i f(x) = a3 — 3x2 + 2 A Aade cils 13) (30)

(@) (=,0) (b)(=x,1) (c)(1,3) (d) (1,)

bl e Jial g AoV 2l (ghiia (o Juadl ) LAY (31)

(@)izn  (b)gruaiad  (C) gebeded  (d) il

die Cilkand] Al DAl Sy F(x) = Var — 2 Al Aada cuils 1) (32)
F/'(2) e e e e OB (2, 0) Al

—2
(a) S (b)1 (©0 (d) S 5

Q5SS (0,0) el Gd f(x) = x* Dl Sada cils 1) (33)
C(a) bclas  (b)idsa gomniad  (C)ilse abicdad  (d) ilaail

m L aaan (e A g pall Claalaall gan (358 a8 £ AN Aada ¢S 13) (34)
GsSs Al dada Gl dadal)

() @3 Gl @l (@Y

m L e (e 238 S ol daal 1) A al) cue £ ANAN dada 1S 1Y) (35)
‘-__gJLug LQJ uUaa.l'ﬁ

E— (a)2 (b)1 (c)3 (d) 4

Z Ohpand 28 Q19 Shag s To0 Qeudgy Gl O 8 ae e Ulng! pgdl
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a€R& f(x) =ax?+sinx S f A Aaid ols 1Y) (36)
', SRp— | | % e Cillan) Adaks

o= ! 1 1 3
(@) (b5 ©: @2

l A o el pls f(x) = (x — 2)e* Al Aada cuils 13 (37)
> (@) (=»,%)  (b)(=1,2) (c)(0,2) (d) (0,)

tx >0

dua f AN isia (38
- / ) 5

I (a) (0, ) (b)(=,0) (o R (d) R*

BN Lo Jaul 1 aka 00S
(@) (=o,-2) ((b)(-2,3) ()(B,o) (d) (-=,3)

C A dada b f(x) = (x — 2)(x + 2) Al Aada cils 13) (39)

et le dania i jlal) e 0ld £ (x) = —2x + 6 Al wils 1) (40)
U )(a) (—00,0) e JiuY 1 eie oS fFallall i
I-I-I(b)x = 3 die das g adadl] £ A
(€) Claxi) ddadial Ll f AllAl) iaia
T ) .
(d) (3,00) 5l dduadls £ A
Z s 4 s g s T Qs Ol Qs G Ulnal all
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il

:.‘43:1.4 12 il

A daall e aaie) (41)

|

3

4

24

0

-

0

9

—18

—6

0

6

12

(a) -1

:r = e

x: “aw

(b)1

(b)2

(c) 2

(d)

o L e LE f(1) (1)

(d) 3

s daa g e dad gl F(2) (2)
(c) 3

4

x € e Rallita f(x) (3)

(b)(1,3)
(d) (3, )

X E - o JiY pia f(x) DA Aaia (4)

(b)(—0,2)

(d) (1,00)

e A QO AR A f(x) A Hada (5)
(d) 3

(b)1

(c) 2

I I I Al BB (e sae JS) 8 Baad g Gildaed) Ada AL Al e (S 13 (42)
_.__c_”g‘gb.u.._\ hﬁlu L_S‘ & ad)aly g.'n.'u Lé_._\ﬁ éhl."m';

sedli(a)1

st 4 s g T e Qe

(b)2

(c)

3
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G f(x) =(a—2)x2 +3x—5 cua f A Al o\S 1) (43)
Ladie Jiu 1 aka 9% f A ade o8 x € R
(b)a < 2 (c)a=2 (d)a=0

g'(2) = h'(2) @ f(x) = g(x) — h(x) < f A cils 13 (44)
f A o8 x = 2 b g'"(2) < h''(2)
> (@)idae (5 yiona i (b) idas oalic ded
(€) ) i (d) il abic o

X € R a aanl lhm(}f (x+h;_f’(x) > 0 dus f Al cils 1Y) (45)

Q9Ss f Al Hada o

(@)Jiny 1 s (b) 1 jia

X1 < Xy €2 xq,X0 € [@, b] I8 [a, b] A& Aaia 42 f oS (46)
(G, B) SBH gA.....cocmimimnsns OB f'(x2) — f'(x1) > 0 ilsy

L
C o (d) e T
N
N

(@)s) jia f AN (b)a<ilin f adlall

(€)Jinsy | e fallall Sinia (d) ey T e £ Al inie

Z Okl 38 9 Chag s T.0 Qo s Ol 880 (ae Lilng gl
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) ol Ao oWl Al Jeaad) Jasi*

*Using the graph, complete the following table
. (—00,00) o Alaiall £ A Gy g g AN JSEI(1)

(1) The following figure shows the statement of the
continuous f function on (-o0, o).

V1IH

Periods of increase i & ji

Decreasing periodsy<ill & yi

Periods of concavity upley =&l < ya

Periods of concavity downwarddis il <l yi

Critical pointsis =l Ll

Inflection points2aiy) Lis

Ol 8 a9 Chag ) .90 Oaoshas Sl Qg Oaa Lilng) agdl)

. (—0,00) Ao i) £ F7 aial ol pa g S JSid(2)
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(2) The following figure shows the statement of the functions f"
of the continuous f function on (—oo, c0).

Periods of increase ! il <y

Decreasing periodsg =8l ol yi

Periods of concavity upley sl o yi

Periods of concavity downwarddisy jsall < i

Critical pointsis =l Ll

Inflection pointsaiy) L

(—00,00) As Aaial f Al 7 cpilial)l Gl g g AN JSE)(3)
00971503393009 -20- (Cxall) Cmess A
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ffO=fF1D=f(-27)=0 <&
I (3) The following figure shows the statement of the

functions "' of the function f continuous on (—, »)
wmmhere f'(0) = f'(—1) = f'(—=2.7) =0

Periods of increase for f(x) 2 il & 3

Decreasing periods for f(x) =il <l 5

Periods of concavity up for f(x)e¥ saill ol 8

Periods of concavity downward for f(x)Jisy sl &l yi

Critical points for f(x)sis =l Ll

Inflection points for f(x)2aY) L

Periods of increase for f'(x) x 3l <& %

—
>
—
i
C
N
N
m
Z
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26
27
28
29
30
31
32
bl Gl b oy I G Aidian g

gladlls (3 gilly liall) cushal aea
Ohpiad 3 139 g a9 7908 Osoda s Sl g8 g Orae Ulng) agdl)

Sl I3 Y) 2a

B
D
A
B
D
B
B
B

B
3
C
B
A
D
D

NIOD|@O»ww NOUO NN T |wm > w
OnN0>»0nNnw>» » 0w U w>»|0T®w0ONO

o
—
>
—
L
C
N
N
m
Z

00971503393009 -22- (Cxall) Cmess M




