B() GIAO DUC VA PAO TAO KY THI TRUNG HOC PHO THONG QUOC GIA NAM 2020
PE THI THAM KHAO Bai thi: TOAN
Thoi gian lam bai: 90 phiit, khong ké thoi gian phdt dé

Ho, tén thi sinh:
So bao danh:

Cau 1: Tir mot nhém hoc sinh gdm 6 nam va 8 nit, c6 bao nhiéu cdch chon ra mot hoc sinh?
A. 14 B. 48 C.6 D. 8

» Huéng din :

Chon 1 hoc sinh tif 6 + 8 = 14 hoc sinh nén s6 cdch chon 13 14 — chon A.

Cau 2: Cho cap s6 nhan (u,) v6iu; =2 va uy = 6. Cong bdi cla cip s6 nhan da cho bing
1

A.3 B.-4 C.4 D. g
» Huéng din :
Ta c6: ups1 = Up.q. Do dé: L=u;.q= q= S g =3 — chon A.

1
CAau 3: Dién tich xung quanh cda hinh n6n ¢6 do dai dudng sinh I va bén kinh ddy r biang
1

A. 47rl B. 27l C. mrl D. gnrl
» Huéng dén :
Dién tich xung quanh hinh nén la: S,y = Rnl — chon C.
Cau 4: Cho ham s6 f(x) c6 badng bi&n thién nhu sau:
X |- -1 0 1 +00

£ (x) L0 0 L0 _
2 2

Ham s& di cho dong bién trén khodng nao dudi diy?
A. (1; +0) B. (-1;0) C.-1;1 D. 0; 1)

» Hudng dan :
Nhin vao bdng bién thién, ta thA'y HSPB trén cdc khodng (—o0; —1) va (0; 1) — chon D.

Cau 5: Cho khdi 14p phuong c¢6 canh biing 6. Thé tich ctia khdi 14p phuong di cho bing
A.216 B. 18 C. 36 D.72

» Huéng dan :
Thé tich ctia khoi lap phuong V = (canh)3 =6°=216 > chon A.

Cau 6: Nghiém ctia phuong trinh logz(2x — 1) =2 1a
A.x=3 B.x=5 C.x:% D. x =

N |

» Huéng din :

biéu kién : 2X—1>O<:>X>%
logs(2x — 1) = 2 2x—1=3? <:>x—5(nhan)—>chonB
Cau 7: Néu I (x)dx =2 va J. (x)dx =1 thi If x)dx bing

1 2

A.-3 B.-1 C.1 D.3
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» Huéng dan :

2 3

£(x)dx = [f(x)dx + [ f(x)dx =—2+1=~1 — chon B.
1 2

Cau 8: Cho ham s6 y = f(x) ¢6 bdng bi€n thién nhu sau:

Ta co:

—_——

X —a0 0 3 +aoD
£'(x) f 0 - 0 =+

- / 2 \_4/+m.

Gi4 tri cuc tiéu clia ham s& di cho bing

A.2 B.3 C.0 D.—4

» Huéng ddn :

Nhin vao bang bi€n thién ta thi'y gid tri cyc ti€u clia him s da cho 1a y = —4 tai x =3 — chon D.

Cau 9: D6 thi ctia ham s6 ndo dudi diy c6 dang nhu dudng cong trong hinh bén?

v
A.y= —x* 4+ 2x?
B.y=x"-2x’ -
C. y - X3 _ 3X2 l.{.} .

D.y=—x+3x’

» Huéng dén :

Nhin vao dd thi ta thd'y day 12 d6 thi ciia ham s& tring phuong = chon A hoic B.
Do phin cudi clia dd thi c6 huéng di xuéng nén a < 0 — chon A.

Cau 10: V6i a 1a s6 thuc duong tily ¥, loga(a®) bing

A.2 +logra B. %+ log, a C. 2logra D. %log2 a

» Hugng din :
Ta c6: log, b* =alog, b (véi a € R). Do d6 : log(a%) = 2logya — chon C.

Cau 11: Ho tat ¢4 cdc nguyén ham cta ham sd f(x) = cosx + 6x 1a
A. sinx + 3x° + C B. —sinx + 3x° + C C. sinx + 6x*> + C D. —sinx + C

» Huéng dan :
Ta c6: If (x)dx = I(cosx+6x)dx = Icosxdx+f6xdx =sinx+3x?+C — chon A.

CAu 12: Modun ctia s6 phitc 1 + 2i bing
A.5 B. V3 c. s D.3
» Huéng dén :

Ta c6: |Z|=«sz+y2 :>|1+2i|=’\/12+22 =\/§ — chon C.

Cau 13: Trong khong gian Oxyz, hinh chi€u vudng géc ctia diém M(2; —2; 1) trén mit phing (Oxy) c6 toa
do 1a

A.(2;0; 1) B.(2;-2;0) C.(0;-2; 1) D. (0;0; 1)

» Huéng din :

Hinh chi€u vudng géc clia diém M(2; —2; 1) trén mit phﬁng (Oxy) c6 toa do 1a M’(2; —2; 0) — chon B.
Céu 14: Trong khong gian Oxyz, cho mit ciu (S): (x —1)* + (y +2)* + (z =3)* = 16. Tam cta (S) c6 toa do 1a
A. (-1; -2; -3) B.(1;2;3) C.(-1;2;-3) D. (1;-2;3)

» Huéng din :

Tam cua (S) ¢é toa do 1a I(1; —2; 3) — chon D.
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Cau 15: Trong khong gian Oxyz, cho mit phing (a): 3x + 2y — 4z + 1 = 0. Vecto nao dudi day 1a mot vecto
phép tuyén cia (o)?

A. 2 =(3;2; 4) B. ns = (2;—4; 1) C.m =(3;—4; 1) D. ns = (3;2; -4)

» Hudng dén :

VTPT clia mit phing (o): 3x +2y —4z+1=01a a =(3;2;—4) — chon D.

x+1 y-2 z-1
-1 3 3

A.P(-1;2;1) B. Q(1;-2;-1) C.N(-1;3;2) D.M(1;2; 1)
» Huéng dén :

Thé toa d6 diém P(—1; 2; 1) vao phuong trinh d: X +11 = y;2 _Z —!

?

Cau 16: Trong khong gian Oxyz, diém nao du6i day thudc dudng thing d:

, ta co:

~141 2-2 1-1
1 3 3

=0 — chon A.

Cau 17: Cho hinh chép S.ABCD c6 ddy la hinh vudng canh J3a, SA vudng géc
véi mit phing ddy va SA = +/2a (minh hoa nhu hinh bén). Géc gitta dudng
thing SC va mit phing (ABCD) bing

A. 45° B. 30°

C. 60° D. 90°

» Huéng dan :

Do SA 1 (ABCD) nén AC Ia hinh chi€u vudng géc ciia SC 1én (ABCD)

= gbc tao bGi SC va (ABCD) la géc SCA.

SA  SA a2 1

AC AB2 av32 B

Cau 18: Cho ham s6 f(x), bing xét ddu cia f ’(x) nhu sau:

ASAC vudng tai A c6: tanSCA = — SCA =30° — chon B.

X ‘—oo -1 0 1 +00
£7(x) | + o - 0 - 0 +

S6 di€m cuc tri cia ham s da cho 1a

A.0 B.2 C.1 D.3
» Huéng dan :

Dua vao bing xét diu f ’(x) ta thdy:

o f’(x) d8i ddu tir + sang — khi x di qua —1 nén ham s6 dat cuc dai tai di€m x = —1.
o f’(x) d6i ddu tir — sang + khi x di qua 1 nén ham s6 dat cuc tiéu tai diém x = 1.
Vay ham s6 ¢6 hai di€m cyc tri — chon B.

Céu 19: Gi4 tri 16n nhdt cta ham s6 f(x) = —x* + 12x* + 1 trén doan [-1; 2] biing
A.l B. 37 C.33 D. 12
» Huéng ddn :

x=0 (nhan)
Ta c6: f°(x) = —4x° + 24x = £°(x) = 0 & —4x" + 24x = 0 & < 4x(-X* +6) =0 x=+6 (loai)
X =—J6 (loai)

f(=1)= 12 ; f(2) = 33 : f(0) = 1
Vay Maxf(x)=33 — chon C.

xe[-1;2]
Cau 20: Xét tat ci cdc so thuc duong a va b thda min log,a = logg(ab). Ménh dé nao dugi day ding?
A.a=b’ B.a’=b C.a=b D.a’=b
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» Huéng dan :
1
Ta c6: log, (ab) = % log, (ab) = log, (ab)z =log, 3ab

Do d6: log,a = logg(ab) <> log,a =log, ¥ab <> a=3ab < a*=ab«<>a?=b — chon D.

Hodc: log,a=1log,(ab) < log,a= %logz(ab)<:> 3log, a=log,(ab)<a’ =ab<>a’ =b — chon D.

Céu 21: Tap nghiém ctia bt phuong trinh 5" > 55 1a

A. [-2; 4] B. [4; 2] C. (—oo; —2] U [4; +0) D. (—o0; 4] U [2; +0)
» Hudng dén :

Doa=5>1néntacé: 5 >57° ox-1>x>—x-9<x>—2x—-8<0<2<x<4 - chon A.

Cau 22: Cho hinh tru c6 ban kinh ddy bing 3. Biét ring khi cdt hinh tru di cho bdi mot

mit phing qua truc, thi€t dién thu dudc 13 mdt hinh vudng. Dién tich xung quanh ctia hinh ' |
tru da cho bing

A. 187 B. 36m C.54n D.27=n

» Huéng dén :

Ta c6: Syq = 2Rml. » <
Do bédn kinh ddy 1a R =3 nén dudng sinh 1 =BC =2.R =2.3 =6 (ABCD la hinh vudng)

Dién tich xung quanh cida hinh try la Syq = 2Rnl = 2.3.1.6 = 36m — chon B.

Cau 23: Cho ham s8 f(x) c¢6 badng bi€n thién nhu sau:
X —00 2 3 +a0
£ (x) L0 — 0 +

1 +00
2
f(x) — ™, — y=3

S6 nghiém thyc clia phuong trinh 3f(x) — 2 =0 1a
A.2 B.0O

» Huéng dén :

Ta c6: 3f(x) -2 =0 f(x) = %

)
w
)

s N ’ 2 N . -’ 2 2
S6 nghiém cla phuong trinh bang s6 giao di€ém ctia do thi ham s6 y = f(x) va dudng thang y = 3 (song
song v6i truc hoanh). Nhin vio bang bi€n thién ta thdy c6 3 giao di€m nén phuong trinh di cho c6 3
nghiém thuc phan biét — chon C.

. . +2
Cau 24: Ho tit ca cdc nguyén ham ctia ham s6 f(x) = X trén khodng (1; +o0) 1a

A.x+3In(x-1)+C B.x-3Inx-1)+C C.X—L+C D. x+ 3

(x-1) (x—1)

+C

» Huéng din :

X+2 3
Ta c6: _[f X ) dx —I—d —J.(1+X—ljdx:x+3.ln|x—l|+c

Vi x e (l;40)nénx-1>0 = |x—1|=x-1.Do d6 : jf X)dx =x+3.In(x-1)+C — chon A.
Cau 25: P& dy bdo dan s6 clia mot qudc gia, ngudi ta sit dung cdng thifc S = Ae™ ; trong d6 A 13 dan s&

cla nim Iy 1am mdc tinh, S 12 din s& sau n ndm, r 1a ti 1& ting din s6 hang nim. Nim 2017, dan s6 Viét
Nam 12 93.671.600 ngudi (T6ng cuc Thong ké&, Nién gidm thong ké 2017, Nha xuit ban Thong ké, Tr.79).
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Gia st ti 1& ting din s6 hiing nim khong d6i 12 0,81%, du bdo din s6 Viét Nam nim 2035 13 bao nhiéu
ngudi (k€t qua 1am tron dén chit s& hang trim)?

A. 109.256.100 B. 108.374.700 C. 107.500.500 D. 108.311.100

» Huéng dan :

Ta c6: 2035 -2017=18 = n=18.

Th& A =93.671.600 ;n=18 var=0,81% vao cong thic: S = Ae™

Dan s6 Viét Nam nim 2035 1a S = 93.671.600 x e'®**'% ~ 108.374.741 — chon B.

CAau 26: Cho khdi ling tru ditng ABCD.A’B’C’D’ ¢6 ddy la hinh thoi canh a, BD = V3a va AA’ =4a (minh

hoa nhu hinh bén). Thé tich ctia khdi ling tru da cho biing . o
A. 2/32° B. 432’

3 3 B, c
C. 2./3a D. 43a

3 3
» Huéng dan :
Do AA’ 1a dudng cao cia khdi léng try ddng nén ta c6: V =S,5.5.AA’ A b
“,.-"’ ‘:.-_ o..- I

GoiO=ACNnBD.Tacé: BO== BD = i E._::":---"' N e

AABO vudng tai O ¢6: AO =+/AB? —BO? = ’ af ,/ —31 \/7 & LAC=2A0=a
aZ«/_

Dién tich hinh thoi ABCD 1a: S,;, = > AC BD = E

azﬁ
2
Hodc: Do AA’ 1a dudng cao clia khoi ling tru ddng nén ta c6: V =S, AA’

-da = 2\/§a3 — chon A.

Thé tich khdi ling tru ABCD.A’B’C’D’ 1a: V =S,,,.AA'=

ABCD \/p(p BC)(p—CD)(p—-BD) = \jp(p ~D(p-1(p- \/_) \/_ a2 ,.p:1+1;-\/§:2+2\/§
= SaBcD = 2.SABCD = .azzl/_:azg/_

Thé tich khdi ling tru ABCD.A’B’C’D’ la: V =S,,,.AA'= -4a=2+/3a® - chon A.

a’\3
2

5x% —4x —1

Cau 27: Téng s6 tiém cin diing va tiém cin ngang ctia dd thi hAim s§ y = o 1a
X —
A.0 B.1 C.2 D.3

-Hu’éfngdén:

Téap xdc dinh: D=R\ {-1; 1}

5x? —4X—1_(X—1)(5X+1)_5X+1
x* -1 (X—l)(x+1) x+1

e lim y= lim x+1

x—>-1" x—>-1" X 4

Tacod: y=

=00 = x =-11a ti€m cdn ding.

e lim y = lim

=5 = y=>51a tiém cadn ngang.
X—>+00 x>+ X 4+ ]
VAay d6 thi ham s& ¢6 1 tiém cin ditng 13 x = —1 va 1 tiém cin ngang 1a y =5 — chon C.
Hodgic: Do bic tif bing bAc miu nén ta c6 ngay tiém ngang y = 5.
xX’—1=0<x==1. Th€ x = 1 vao i thitc thiy biing 0 nén x = 1 khong 12 tiém cin ditng. Con thé x = —1
vao tif thitc thdy khdc 0 nén nhian x=—1 1a tiém cin ddng.
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Céu 28: Cho ham s6 y = ax” + 3x +d (a, d € R) ¢6 dd thi nhu hinh bén.

Ménh dé nao dusi day ding? .
A.a>0;d>0 ‘
B.a<0;d>0 \ * /-\x
C.a>0;d<0

D.a<0;d<0

» Huéng din :

Dua vao hinh v&, dang dd thi 12 ham bac ba c6 a < 0.

Véix=0tacdy(0)=d<0—>chonD.

Cau 29: Dién tich hinh phing dugc gach chéo trong hinh bén bing ’ =t 2r -2
2 2
A. I(— 2x? +2x+4)dx B. I(2X2 —2X—4)21X ; 3 / N
-1 '

-1

2

C. j.(— 2x? —2X+4)dx D. I(sz +2x—4)dx
| -1

» Huéng dén :
Nhin vio hinh vé ta thi'y hinh phing dudc gach chéo 1a gigi han bdi 2 ham sy = —x>+2va y= x* —2x =2.
Hai d6 thi nay cit nhau tai 2 diém c6 hoanh dd 1a —1 va 2.
Mit khac, db thi haAm y = —x* + 2 niim phia trén dd thi hAm y = x> — 2x — 2 nén dién tich la:
2 2
J'[(—x2 +2)—(x* —2x —Z)de = I[(—sz +2X +4)} dx — chon A.
-1 -1
Cau 30: Cho hai s§ phiic z; =—3 +iva z, = | — i. Phdn 4o ctia s6 phiic z, +z> bing
A.-2 B. 2i C.2 D. -2i
» Huéng dén :
Tacé: zo=1-i = z2=1+i.Dod6 z,+z, =(-3+i)+(1+i)=-2+2i
— phin 40 ciia s8 phic z, +z, 1a 2 — chon C.
Hodc : BAim MODE 2 va nhdp -3 +i+ 1 +i— “=" — -2 + 2i.
Cau 31: Trén mit phing toa do, diém bi€u dién s& phic z = (1 + 2i)* 1a diém nao dudi day?
A.P(-3;4) B. Q5 4) C.N(4; -3) D.M4;5)

» Huéng dan :

Tacéz=(1+20)=1+4i-4=-3+4i

Vay diém biéu dién s phitc z = (1 +2i)” trén mit phing toa do 1a diém P(-3; 4) — chon A.
Hodc : Bim MODE 2 va nhip z = (1 + 2i)> > “=” — -3 + 4i.

Cau 32: Trong khong gian Oxyz, cho cdc vectd a = (1; 0; 3) va b = (=2; 2; 5). Tich v6 hudng 5.(;1 + B) bing
A. 25 B.23 C.27 D. 29

» Huéng dan :

Tac: a+b =(-1;2;8)

Do dé: 5.(5+B) =1.(=1) + 0.2 + 3.8 =23 — chon B.

Cau 33: Trong khong gian Oxyz, cho mit cAu (S) c¢6 tim 13 diém 1(0; 0; —3) va di qua di€m M(4; 0; 0).
Phuong trinh cta (S) la

A X+y +(z+3)°=25 B.xX+y +z+37=5 C.x>+y +(z-3)=25 D.x>+y’ +(z-3)*=5

» Huéng dén :

Mit cau (S) c6 tam I(0; 0; —3) va di qua di€m M(4; 0; 0) nén ban kinh mit cau (S) 1a:

R=IM=+/(4-0) +(0-0) +(0+3) =5 = phuong trinh mat cdu (S): x*> + y> + (z + 3)* = 25 — chon A.
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Cau 34: Trong khong gian Oxyz, mit phing di qua di€ém M(1; 1; —1) va vudng géc v6i dudng thing
x+1 y-2 z-1
2 2

A.2x+2y+z+3=0 B.x-2y-z=0 C.2x+2y+z-3=0 D.x-2y-z-2=0

» Huéng dén :

Pudng thing A cé vectd chi phudng a = (2; 2; 1).

Vi mit phing phdi tim vudng géc v6i dudng thdng Anéncé VIPTI1a n = u =(2;2; 1).

= phudng trinh mét pheztng cintim1a: 2(x - ) +2(y - 1)+ 1(z+ 1) =0 < 2x + 2y +z— 3=0 —> chon C.

c6 phuong trinh la

Cau 35: Trong khong gian Oxyz, vectd nao dudi day 1a mot vectd chi phuong clia dudng thing di qua hai
diém M(2; 3; —1) va N(4; 5; 3)?

A.ws=(15 15 1) B.us=(1:1;2) C.ui=(3:4;1) D. u> =(3;4;2)

» Huéng dan :

Ta c6: MN = (2;2; 4) hay (1; 1; 2) = dudng thaamg di qua M, N c6 mot VTCP la u= (1;1; 2) - chon B.

Cau 36: Chon ngiu nhién mdt sd tif tip cdc sd tu nhién c6 ba chit s6 do6i mot khic nhau. Xdc suit dé s§

dudc chon c6 tdng cdc chit s6 12 chin bing

A B. & c. L p. 10
81 9 2 81

» Huéng dan :

Tac6: X=1{0,1,2,3,4,5,6,7,8,9}. Tap X c6 5 chit s6 chdn va 5 chir s6 1&.

Goi s0 phdi tim 12 : x = a,a,a,

C6 9 cach chon ay, co AS cach chon a,, az. Do @6 cé 9.A§ =648 cach chon.
S6 phin tif ciia khong gian mau 1a: 648.

Goi A 12 bi€n ¢d: “S8 dugc chon c6 tdng céc chif s6 1a chin”.
* S phan ti clia bi€n cd Ala :

THI1: C4 3 chit s6 déu chin. Ta cé:
CCC:4x4x3=48(sd)(Doa;#0)

= Trudng hgp nay c6: 4.12 = 48 (s0)

TH2: C6 2 chit s 1& va 1 chit sd chdn. Ta c6:
eCLL:4x5x%x4=280(sd) (Do a; #0)

e LCL:5x5x%x4=100 (s0)

eLLC:5x4x5=100(s6)

= Trudng hdp nay c¢6: 80 + 100 + 100 = 280 (sd)

= SO phan ti clia bi€n c¢d A 1a : 48 + 280 = 328 (s0)

vay p(a)= 328 _ 4

=——=— —chonA.
648 81 ’

Cau 37: Cho hinh chép S.ABCD c6 ddy la hinh thang, AB = 2a, g
AD = DC = CB = a, SA vudng géc vdi mit phing ddy va SA = 3a (minh
hoa nhu hinh bén). Goi M 1a trung di€m cia AB. Khodng cdch giita hai
dudng thing SB va DM biing
N g

4 2

3413a D 6+/13a

13 T3 i

» Huéng dén :

Do M la trung di€m ctia AB nén ta c6: CD = MB = MA = %AB =a

\

C.

/
®

D C
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Do CD // MB va CD = MB nén BCDM Ia hinh binh hanh == DM =BC=a = DM = %AB

= AADB vudng tai D. Chitng minh tuong tu AACB vudng tai C.
ViDM // CB = DM // (SBC) = d(DM, SB) = d(DM, (SBC)) =d(M, (SBC)) = %d(A, (SBC))

Trong (SAC), vé AH L SC, ta c6: BC L AC va BC L SA nén BC L (SAC) = BC L AH.
Vi AH L BC va AH L SC nén AH L (SBC) = AH la khodng cich tir A d&n (SBC).

ASAC vudng tai A c6: 12= 12+ 12= 12+ 12= 42:>AH=§ d(SB, DM) = ——)chonA
AH® SA° AC" 9a” 3a° 9a 2 4
8
. X N
Cau 38: Cho ham sd f(x) c6 f(3) =3 vaf’(x) = ————, Vx> 0. Khidé |f(x)dx bang
Xx+1-+x+1 '!. ( )d
A.7 B. 197 C. 2 D. 181
6 2 6

» Hugng din :
Ta c6: f(x) :jf '(x)dx

(X+1+\/F) x +x xX+1 1
_-[x+1 \/ﬁ _J. x+1 —(x+1) _I x* +X X:J-(H\/m

Ma f3) =3 < 3+2«/3+1+C:3 SC=4=1fx)= x+2Vx+1-4
8 8

Do d6: [ f(x)ix = [x+2vx+1 —4)(1)(2% —> chon B.
3 3

jdx:x+2\/x+1+C

Cau 39: Cho ham sd f(x) = mx - (m 13 tham s6 thuc). Cé bao nhiéu gid tri nguyén cia m dé ham so da

X—m
cho ddng bié€n trén khodng (0; +o0)?
A.5 B.4 C.3 D.?2
» Huéng dan :
2
Tap xdc dinh cda ham s6: D = R\{m}. Ta c6: f'(x)= 4—n12
(x—m)
f'(x)>0 4-m?>0 m? < 4 -2<m<?2
HSDBB trén (0; +©) < ( ) & & & & -2<m<0
me(0;+) m<0 m<0 m<0

Dom € Znénm € {—1;0}. Vay c6 2 gia tri nguyén ctia m théa man bai todin — chon D.

Cau 40: Cho hinh nén c6 chiéu cao biing 245 . Mot mit phing di qua dinh hinh
nén va cit hinh nén theo mot thi€t dién 13 tam gidc déu c6 dién tich bing 9.3.
Thé tich ctia kh&i nén duge gidi han bdi hinh nén d cho bing

A. 32?" B. 32n
C. 3245 D. 967

» Huéng dén :

Mt phing qua dinh cda hinh nén va cit hinh nén theo thi€t dién 13 tam gidc déu SAB. Canh tam gidc déu

23
4

=1°=36=1=6

s ) 1’3
SAB chinh la dudng sinh 1. Ta c6 : S g5 = 1 —9\3=

ASOB vudng tai O c6: R= —h? = [6° (25) =16 =4
2\/—_32\/_

Viy V= ; nh— 1 — chon A.
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Cau 41: Cho x, y 1a cdc sd thuc duong thda min logox = logey = logs(2x + y). Gid tri clia X bing

y
A.2 B. 1 C. logz[éj D. log, 2
2 2 2
» Huéng dén :
Xx=9' 1)
Ditlogox = logey = log4(2x +y) =t = {y=6' 2
2x+y=4" (3)

6 |2
Tt 3), ta c6 : 2x+y =4' < 2.9' +6' =4t

t
. t (gj :—1<O(loai) a1
2{% +(§j 120 & . Do dé: 5:(-) ~= 5 chonB.
4 2 3 Y y 2 2
(—j =—>0 (nhén)
2) 72

t t
Tir (1) va (2), ta c6 = X =2 =£§j
y

Cau 42: Goi S 12 tap hop tit cd cdc gid tri thyc clia tham s6 m sao cho gid tri 16n nhat cda ham s6
f(x):‘x3 —3X+m‘ trén doan [0; 3] bing 16. Tdng tit ci cdc phan ti cia S bing

A.-16 B. 16 C.-12 D.-2
» Huéng dén : ,
e Nhé: Khi c6 gid tri tuyét d6i thi bd phan & duéi truc Ox va 1at 1én phia trén Y 4

truc Ox, khi d6 2 trudng hdp xay ra: phan 1at 1én c6 thé cao hon phin c6 sin |
& trén, ma ciing c6 thé thap hon phin c6 sin & trén.

» Huéng dan:

Xétham s8 g(x) = x> — 3x + m, Vx € [0; 3] = g’(x) = 3x% -3
x=1 (nhan)

x=-1 (loai)
g)=m-2;g(0)=m;gB3)=m+18

g’(x):0<:>3x2—3:0<:>[

- y e o 3 . ) ming(x):m—2
Ta thay m — 2 nho nhat va m + 18 16n nhat nén loai g(0) =m =
Maxg(x) =m+18
Xéty = |g(x] = Maxy ¢6 2 trudng hgp xay ra:
e THI: N&u |m —2| 1a gi4 tri 16n nhat thi khi d6

m-2=16 {mzlS

m —2| =16 va tat nhién |m —2|>|m +18|

m—2:—16<:> m-—14
Thay m = 18 vdo [m—2/>|m+18 16| =|36| (BDT sai) = loai m = 18
Thay m = —14 vao |m—2|>|m +18 16| >4/ (BPT diing) = nhan m = 14
o TH2: N&u |m +18| 12 gid tri I6n nh4' thi khi d6
m+18=16 m=-2
m+18:—16<:>{m—34
Thay m = -2 vao |m+18| > |m—2 , ta co: 16| > |4| (BT ding) = nhin m = -2
,ta c6: [16| > [36| (BDT sai)= loai m = -34

Ta co: |m—2|:16<:>{

, ta cO:

,ta co:

m +18/ =16 va tat nhién |m +18/>|m -2

Ta co: |m+18|:16<:>{

Thay m = -34 vao |m+18| > |m—2

= S = {~14; -2} = tng cdc phin ti cia S biing —16 — chon A
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Céu 43: Cho phuong trinh log,%(2x) — (m + 2)logox + m — 2 = 0 (m 12 tham s& thuc). Tap hop tdt ca cdc gid
tri cia m d€ phuong trinh da cho c6 hai nghiém phéan biét thudc doan [1; 2] 1a

A.(1;2) B.[1;2] C.[1;2) D. [2; +0)
» Huéng din :
Ta co : log22(2x) —(m+2)logox +m—-2=0 (1)

biéu kién: x >0
(1) & [1og2(2x)]* = (m + 2)logox + m— 2 =0 < (1 + logzx)* — mlogsx — 2logox +m—2 =0
5 {log2 x=1
< logyx —mlogox +m-1=0&
log,x=m-1
Do x € [1; 2] = logyx € [0; 1]
Do d6 phuong trinh da cho c6 2 nghi€ém phan bi€t thudc doan [1; 2]
&0<m-1<11<m<2=1[1;2) > chonC.
Cau 44: Cho ham s& f(x) lién tuc trén R. Bi€t cos2x 12 mdt nguyén ham clia ham s& f(x)e*, ho tit cd céc
nguyén ham ctia ham s6 f ’(x)e* 1a
A. —sin2x + cos2x + C B. —2sin2x + cos2x + C
C. —2sin2x — cos2x + C D. 2sin2x — cos2x + C

» Huéng ddn :
cos2x 14 nguyén ham cia f(x).e” thi dao ham ctia cos2x chinh 1a f(x).e*

Taco: 1= If’(x)e"dx
u=e" =>du=e"dx
bat
¢ {dv = f'(x)dx =>v= f(x)
= e".f(x) — Je" .f(x)dx = e".f(x) — cos2x + C (do cos2x 1a 1 nguyén ham cia f(x).e")

Mit khéc, do cos2x 12 mot nguyén ham cia f(x).e* nén ta ciing c6: f(x).e* = (cos2x)’ = —2sin2x
Do dé, ta c6: I = —2sin2x — cos2x + C — chon C

Cau 45: Cho ham s6 f(x) c6 bang bi&n thién nhu sau:

X —a0 —1 0 1 +60
£ (x) -

0 + 0 — 0 +
+o0 -1 +o0
f(x) \ / \ /'
2 2

S6 nghiém thudc doan [—n; 27] cla phuong trinh 2f(sinx) + 3 =0 1a

A. 4 B.6 C.3 D.8
» Huéng dan :
sinx — X —D X1 —1 1 X4 +20
f(x) _ 0+ 0 0+

S L "
2

‘ o
4

f(sinx) >  f(x) \_’\‘ - // \-\ - — . =
Ta c6: 2.f(sinx) + 3 = 0 < f(sinx) = _%

Nhin vao bang bién thién, ta thdy dudng thing y = —% cit dd thi ham s6 f(x) tai 4 giao di€ém = c6 4

nghi€ém X, X2, X3, X4. Ta co6:
e sinX = X; € (—o0; —1) nén bi loai do sinx e [—1; 1]
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e sinx = x; € (—1; 0) nén c6 nghi€m, ta chon x, = —% e (-1;0).

e sinx = x3 € (0; 1) nén c6 nghi€ém, ta chon x3 = % e (0;1).

e sinx = x4 € (1; 4+00) nén bi loai do sinx € [—-1; 1]
Xét dd thi y = sinx trén doan [—-m; 2xt]. Nhin vao hinh vé ta thay:

* Khi sinx = X» =—% : Xét trén 2 doan: [-m; 0] va [0 ; 2m].

- Tt —r d€n 0, ta c6 2 nghiém.
- Tir 0 d€n 2, ta ¢6 thém 2 nghiém nita.
= trudng hgp nay cé 4 nghiém.

* Khi sinx = X3 =% : Xét trén 2 doan: [-w; 0] va [0 ; 2m].

- Tt — d€n 0 ta khong c6 nghiém nao.
- Tt 0 d€n 2x ta c6 2 nghiém.

= trudng hgp nay c6 2 nghi€ém.

Viy téng cdng c6 6 nghiém — chon B.

Cau 46: Cho ham s6 bic bon y = f(x) ¢6 db thi nhu hinh bén.
S6 diém cyc tri cda ham s6 g(x) = f(x” + 3x%) 12

A.5 B.3
C.7 D. 11
» Huéng dan: 0 &~ 'z
Ta c6: g(x) = f(x” + 3x%) = g’ (x) = (3x* + 6x).f(x” + 3x?)
2'(x) =0 (3x* +6x).f (x> +3xH) =0
3x°+6x=0 x=0vx=-2-—cb 2 nghiém thuc
=

L'(x3+3x2)20 {XE{-1;2;4,5} | y= 00
(Nhin vao db thi, ta c6 thé chon cdc gid tri —1 ;2 va 4,5 ma khong lam mat :
tinh tdng quét cla bai toan). 7 |
eX’ +3x’=-1 & x’ +3x°+ 1 =0 - c6 1 nghiém thyc. W R VAR
ex’+3x°=2 < x +3x° =2 =0 — c6 3 nghiém thuc. |
e X’ +3x’ =45 x +3x—4,5=0— c6 1 nghiém thuc.
= Phuong trinh g’(x) = 0 ¢6 ding 7 nghiém thuc phan biét va 1a cdc nghiém don nén ham s8 y = g(x) ¢6 7
cyc tri — chon C

vy

Cau 47: C6 bao nhiéu cip s6 nguyén (x; y) thda man 0 < x <2020 va logz(3x + 3) + x =2y + 9°?
A. 2019 B.6 C. 2020 D. 4
» Huéng dan :
Ta c6:logz(3x +3) +x =2y + 9’
ologl3x+ D +x=2y+3¥ < 1 +logs(x+ 1) +x=2y +3¥ < logs(x + 1) + (x + 1) =2y + 3%
Pitt=3">0< 2y =logst. Do d6, ta c6: loga(x + 1) + (x + 1) = logzt + t

u=x+1>0
bit = logzu + u = logst + t = f(u) = f(v)
v=t>0

Xét ham dic trung f(h) = logsh + h = f(h) = %3 +1>0, Vt>0 = f(h) 1a ham ddng bi€n Vt > 0
t.

Do d6: fu)=f(v) u=vex+l=tox+1=3"<ox=3"-1
Vi0<x<2020nén0<3%-1<2020< 1<9¥<2021 < logel £y <10g92021 <0<y <3,46
Dox,yeZnény € {0; 1;2; 3} = x € {0; 8; 80; 728}
= ¢6 4 ciip s6 nguyén 1a: (0; 0), (1; 8), (2; 80), (3; 728) — chon D.
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CAu 48: Cho ham s6 f(x) lién tuc trén R va thda man xf(x®) + f(1 — x%) = —x'* + x® - 2x, Vx e R. Khi d6
0

J-f(x)dx bing

-1

N 17 . 13 17
20 4
» Huéng dan :
Ta cé: xf(x3) + (1 - xz) =x"04+x°- 2x, Vx € R
< ) + xf(1 - x) =" +x" - 2x* (1)

= ])'xzf (xg)dx+'(|)-xf (1—x2)dx = j)‘(—x11 +x’ —2x2)dx (2)
] ) )

0
Xét 1, = xzf(x3)dx.Détt:x3:>dt:3x2dx:>%dtzxzdx
-1
: —1=t=-1 p 2
Pican: | :llzljf(t)dtzljf(x)dx
x=0=1t=0 3Y 3J
0
oXétIzzjxf(l—xz)dx.]-)atu:l—xzzdu:—2xdx:>—%du:dx

-1

__ _ 1 1
Péi can: {X_ t=u=0_, =—%If(u)du=_ljf(x)dx
0

x=0=u=1 24
. h 1, 7 2 =17
e Tinh : J.(—X +X"—2X )dx=_
he 24
0 1
Dodé,tacé:(2)<:>%_Ilf(x)dx—%!f(x)dx:_z_lj 3)

Mit khéc, ta c6 : (1) < j.xzf(xs)dx+_1[xf (1—x2)dx =J1‘(—x“+x7 —2x2)dx
0 0 0

17 16 5 17 17 5
= §£f(t)dt—5£f(u)du:—§ = g_([f(x)dx+§_([f(x)dx:—§

5 5 r 3
— | f(xX)dx =——= f(xX)dx =——
= gl fod=—g = [f0gdx=—

. 1 1 _ _
Do d6: (3) = §£f(X)dX—E‘(—Zj——ﬂ@gj.f(X)dX——E

. 13
Vay If (x)dx = " — chon B.
e

Cau 49: Cho khéi chép S.ABC c¢6 ddy ABC la tam gidc vudng cin tai A, AB = a, SBA=SCA =90°, géc
gitta hai mit phang (SAB) va (SAC) biing 60°. Thé tich ctia khdi chép da cho bing

3.3 a3 a3

A.a’ B. — C. = D. —
3 2 6
= Hugng dan :
AABC vudng cintai AnénBC = AB\/E = a\/E
ASBA va ASCA 1a cédc tam gidc vudng c6 canh huyén chung SA vad AB = AC = a nén biing nhau
= hai dudng cao tuong tng BI va CI ciing bing nhau.
ViSA 1 Blva SA LIC nén SA L (IBC).

) 1 1 1 1
Ta c6: Vspac =Vsiae + Vaise = gSch Sl +§SAIBC Al = g(SI +ADS g = §SA'SAIBC
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Do BI va CI ciing vudng géc véi giao tuyén SA clia hai mit phing (SAB) va (SAC) nén géc tao bdi (SAB)

va (SAC) la gbc tao bGi IB va IC

= gbc BIC = 60° hay géc BIC = 120°.

Né&u géc BIC = 60° va IB = IC thi AIBC déu = IB = IC = BC = a2 . Khi d6 tam gidc vudng ABI s€ c6

canh huyén AB = a nhd hon canh géc vudng IB = a/2 (vd 1y). Do dé géc BIC phai bing 120°.

Khi géc BIC = 120°, 4p dung dinh 1y ham cos trong AIBC ta c6 :
BC? =1B? + IC* - 2.IB.ICc0s120" = I1B? + IB® + I1B? = 3IB’

BC? (a\/_ ) 2@12:> af
3

= IB? =

AIBC vuong tai I c6: Al =+ AB? — ,’ _21 ’% %

2
ASBA vudng tai B c6: AB’ = ALAS= SA = Af J3a’ a3

I a
2
SAIBC 1 -IB.ICsin120° _E&a\/_‘/_ a
2 2 3 B 2 2
1 32 23
Vay V. ZSA _2 . onD.
a4y Vsasc = 3 SN \/_ 2% 5 chon

» Cdch khdc :

AABC vudng cin tai AnénBC = AB«E = aﬁ

ASBA va ASCA la cédc tam gidc vudng c¢6 canh huyén chung SA va AB = AC
= a nén biing nhau = SB = SC.

Hai tam gidc can SBC va ABC c¢6 chung canh ddy BC nén khi goi O Ia trung
di€ém ctia BC thi ta c6 SO L BC va AO L BC.

Do BC 1 SO va BC L AO nén BC L (SOA) = (ABC) L (SOA) theo giao
tuyén OA.

V& SH L AO thi SH 1 (ABC) = SH la dudng cao ctia hinh ch6p SABC

1
= VS.ABC = §'SH-SAABC

AC L SC (gt) va AC L SH (do SH L (ABC)) nén SH L (SCH) = AC L CH = gbéc ACH =90°.

Chttng minh tuong ty géc ABH =90°.

Tt gidc ABHC ¢6 goc ACH = géc BAC = g6c ABH =90° nén la hinh chir nhat.

Hinh chit nhat ABHC c¢6 AB = AC = a nén la hinh vuong.

Vé OE L SA, tacé: SA L OE (gt) va SA L BC (do BC L (SOA)) nén SA L (EBC) = SA L CE va SA 1L BE
Do EC va EB lan lugt nim trong hai mit phing (SAC) va (SAB) va EC, EB cling vudng géc véi giao tuyén
SA ciia hai mit phang (SAC) va (SAB) nén géc tao bdi 2 mit phing (SAC) va (SAB) la géc tao bdi EC va
EB. Ma theo gid thi€t géc tao bdi (SAB) va (SAC) biing 60° nén géc tao bdi EB va EC bing 60° suy ra géc
BEC = 60° hay géc BEC = 120°.

Né&u géc BEC = 60° va EB = EC thi AEBC déu = EB =EC =BC = aV2.

Khi d6 tam gidc vuong AEC sé c¢6 canh huyén AC = a nhd hon canh géc vuong CE = a2 (vo 1y).

Do d6 géc BEC phdi biang 120°.

AEBC can tai E ¢6 EO 1a dudng cao nén ciing 12 dudng phan gidc nén géc OEC bing 60°

= AEOC 12 ntta tam gidc déu = OE =0C- £:B—C 3 aﬁ.ﬁz a\/_ aCE=20E=2-— a\/_ a\/g
3 2 3 2 3 6 3
ASCA vudng tai C c6:
1 1 1 1 1 1 3 1 1

= + = = — = -~ —CE?’=23a’=CE=ay?2
CE®> SC®> CA? SC? CE? CA? 2a°> a* 2a’ \/_
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ASHC vudng tai H c6: SH :\/SCZ—CHZ :\/Zaz—a2 :\/a_zza

1 1 1 1 1 3

Vosse =5 SHS 0 = -a.-ABAC=_-a.7-aa =% > chon D.

S

Viay
Cau 50: Cho ham s6 f(x). Him s8 y = f ’(x) ¢6 dd thi nhu hinh bén.

Ham s6 g(x) = f(1 — 2x) + x> — x nghich bi€n trén khodng nao dudi day?
A.

)
b (013

2
C.(-2;-1)
D. (2;3)

» Huéng ddn :
Ta c6: g(x) = (1 - 2x) + X’ - X = gx)=-"20"(1-2x)+2x-1
Ham s& nghich bi€n <> g’(x) <0

S2701-2x)+2x-1<0< (1 -2x)> —

1-2x

batt=1 - 2x, ta co: f'(t) >—%

Xét su tuong giao clia dd thi hAm s6 y =f’(t) va y = —%
D6 thi ctia f ’(t) chinh 12 @b thi f *(x) da c6.
Po thiy = —% 12 mot dudng thing di qua cic di€m (-2 ; 1), (0; 0) va (4 ; -2).

e axa . t [—2<t<0
Nhin vao d6 thi, ta thay : f’(t) > —— <
2 t>4
) 1
_ —2<1-2x<0 [-3<-2x<-1 |5 %<3
Khi d6: g’(x) < 0 < =4
1-2x>4 | 2x <3 <3

Nhin vao 4 ddp dn, chi c6 ddp d4n A théa — chon A.
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