Trang 1

PHAN TICH, PHAT TRIEN MQT SO CAU HOI TRONG
PE THI TOT NGHIEP THPT NAM 2020 -2021
Chung ta thiy rang, ké tir khi Bo Gido duc va Dao tao chuyén mén Toan trong Ki thi
THPTQG tir hinh thirc ty ludn sang hinh thirc tric nghiém da thay doi nhiéu cach day cua thay
(cd) va cach hoc cua tro. Bac biét 1a khi co dé thi minh hoa TNTHPT 2020-2021, trong dé thi
¢ nhiéu diém méi, trong do ndi bat 1a cac bai toan & mac dd van dung va van dung cao. Diéu
nay lam trin tré nhidu thay c6 day toan trong viéc tim hiéu phuong phap day, tim hiéu cac dang
toan tric nghi¢m dac biét 1a phat trién cac bai toan theo d& minh hoa dé lam nguén tai liéu phuc

vu giang day va hé théng bai tap cho hoc sinh rén luyén.

T ndm hoc 2019 - 2020, Bo Gido duc va Dao tao di diéu chinh tén ki thi trung hoc phé
thong qudc gia (THPTQG) thanh ki thi t6t nghiép trung hoc phd théng (TNTHPT) va nhin
manh muc dich chinh cua ki thi 1a dé xét cong nhan tdt nghiép trung hoc phé thong (THPT) va

dé thi ndm nay 2020-2021 ciing dam bao bam sat muc tiéu nay.

Ky thi t6t nghiép THPT nidm 2021 dién ra trong hai dot. Bai thi mdn Toan ca hai dot
nam nay nhin chung vé muc do twong dwong nhau; ndi dung dé thi nam trong chuong trinh cip
THPT, chu yéu 1a chuong trinh 16p 12, dam bao kién thirc co ban dé xét tét nghiép THPT va co
d6 phan hoa phi hop dé cac co s¢ gido duc dai hoc, gido duc nghé nghiép lay két qua thi dé xét
tuyén sinh. B¢ thi bam sat cau tric va dang thic cia dé thi tham khao (31/3/2021) va tuan tha
dung cau tric ma Bo Gi4o duc va dao tao di cong bd bao gom 50 cau hoi véi thoi gian 1am bai
90 phut va phu hgp vai tinh hinh én tap trong giai doan dich bénh. Trong do, 90% cau hai (45
cau) thudc chuong trinh ciia I6p 12 va 10% s cau hoi (5 cau) thudc chuong trinh 16p 11.

Pé thi gom 24 ma dé duoc sinh ra tir 4 ma dé gdc 101,102,103,104. Cac ma dé gbc co
ndi dung twong tu nhau, trong d6 38 cau dau & muc do nhan biét, théng hiéu duoc ra trong cac
ma dé nham kiém tra kién thtic co ban ciia I6p 11, 16p 12 ; trong cac ma dé tir cau 39 dén cau
45 kiém tra kién thirc hoc sinh & murc d van dung, tir cau 46 dén cau 50 & mirc d6 van dung
cao di thé hién rd tinh phan hoa bang cach sir dung tong hop cac kién thire trong chuong trinh
THPT. Hoc sinh ¢6 hoc luc kha, gioi; cd ki nang phan tich, tng hop, tinh toén, lién hé hé tét
véi céac kién thac noi bo toan hoc thi méi c6 thé hoan thanh tét bai thi. Bé c6 cai nhin mot cach
toan dién vé dé thi mén Toan ca hai dot nam 2021, bén canh viéc chi ra nhitng kién thirc co ban
van dung, nhitng ky ning can thiét dé tra 1oi nhanh cau hoi tric nghiém va chi ra nhitng sai 1am
ma cac em thuong gap khi giai toan. Thay cd gioi thiéu véi cac em hoc sinh bai viét: "Phan
tich, phét trién mot s6 cau hoi trong dé thi tét nghiép THPT nam 2021".

Hy vong, bai viét s& gilp cac céai nhin toan dién vé bai thi mén Toan nim 2021, ddng
thoi gilp cac em cd tai liéu tham khao 6n thi TNTHPT nam 2022 va rén luyén tt ki nang thi

tric nghiém bai thi mon Toén.



Trong nodi dung bai viét nay, ching tdi tap trung phan tich va phét trién mot s6 cau hoi

thuoc mirc d6 van dung trong cac dé thi vira qua.

Ciu 39. (Cau 39 dé thi TNTHPT dot 1 ma 101).

Cau 1.

Céau 2.

Trang 2

2x+5 khix>1
3x%+4 khix<1
F(0)=2. Gia tri cia F(-1)+2F(2) bang

A. 27. B. 29. C.12. D. 33.

Cho ham s f (x) :{ Gia st F 1a nguyén ham cta f trén R thoa man

Loi giai
Taco | :j f(x)dx+2j f (x)dx = F (1) — F(0) + 2F (2) — 2F (0)..

0

Do d6 | =F(-1)+2F(2)-3F(0) = F(-1)+2F(2) -6 = F(-1)+ 2F(2) =1 +6.
Ma jlf(X)dXZ—j(sz +4)dx:—5 va 2J2' f (x)dx :2(}(3x2+4)dx+i(2)(+5)dxj: 26.

Suyra | =26-5=21.
Vay F(-1)+2F(2)=21+6=27.
Nhan xét:
Day 1a cau hoi yéu cau tinh gia tri cua biéu thirc chira céc gid tri ctia nguyén ham tai mot diém.
Khé khdn ma hoc sinh gap phai trong cau hoi nay la ham so cho bai nhieu cong thic va xac
dinh hang so C cua nguyén ham thoa man yéu cau gia thict cua bai toan. D¢ giai quyet cau hdi
nay trugc tién hoc sinh phdi c6 ky ndng thanh thao tinh nguyén ham va mau chot dé giai quyet
cau hoi nay la tim hang so6 C thoa man gia thiet caa cau hoi thong qua tinh chat lién tuc cua
ham so da cho tai diém x=1.
- M6t so6 sai 1am hoc sinh thuong gap khi giai cu nay la: Thir nhat, sau khi tim dugc ham so
F(x) hoc sinh thay ca hai gia tri —1,2 vao cong thuc F(x) = x> +4x+2 hoic thay hai gia tri
—1;2 vao hai cong thirc nguoc lai s& dan dén chon dap an D . Tha hai, khi tim ham s6 F(x)
khéng st dung tinh chat lién tyc cia ham sb F(x) tai diém x=1 nén tim duoc
2 -
X“+5x+2 khix>1
F(x) ={

, _ , $& dan dén chon dép 4n B.
X*+4x+2 khix<l1

Phét trién cau héi twong tur:
, 2 _2x—1khix>
Chohamso f(x)= 3K~ 2x 1kh|_x_ 2 . Goi F languyén hamcua f trén R thoa man
2X+3 khix <2
F(1)=4. Giatrj cia 2F (0)—3F (3) bang
A. 65. B. 57. C. -61. D. -69.
2x* —3x+1khi x>0

. Biét F(x)1a mot nguyén ham cua ham s f (x)
1-x2 khix <0

Cho ham sb f (x):{

thoa man F(—Z):g. Giatricua F(-4)+4F(3) nam trong khoang nao?
A. (52;53). B. (53;54). C. (54;55). D. (55;56).



Cau 3.

Cau 40.

Céau 1.

Céau 2.

Cau 3.

Trang 3

3x* —2x—-1khix <3
-4x+32 khix>3
F(1)=4. Giatrj cia 3F (-2)—F (4) bang
A. —69. B. —25. C. —45. D. -53.

(Cdu 40 dé thi TNTHPT dot 1 mi 101) C6 bao nhiéu sé nguyén x thoa man
(3 ~9).[log, (x+25)-3] <07

Cho ham s f(x)={ .Giast F languyénhamcua f trén R thoa man

A. 24, B. Vo sb. C. 26. D. 25.
Loi giai
Diéu kién: x>-25 (*).

Truong hop 1:

1
vV IA
N O
1
xX X
I IA
N O

3¢ -9">0 3¢ >3 X2 > 2x
= = =
log, (x+25)-3<0 |log,(x+25)<3  [x+25<27
Két hop voi diéu kién (*) ta duge X € (-25;0]u{2}.

Ma XeZ = Xe {—24; -23;...;1,0; 2} = ¢0 26 gia tri nguyén cua x thda man.

Truong hop 2:
39" <0 3¢ < 3% X2 < 2 0<x<?2
= = = ©x=2(tm).
log,(x+25)-3>0 |log,(x+25)>3 [x+25>27 [x=2

Két hop céc truong hop, ta co tat ca 26 gia tri nguyén ciia ctia x thoa man de.
Nhan xét:
Day 1a cau hoi giai bat phuong trinh tich chira biéu thire mii va logarit. Dé giai bat phuong trinh
tich f(x)-g(x)<O0 thong thuong ta l1ap bang xét dau f (x)-g(x). Tir bang xét dau suy ra tap
nghiém cuia bat phuong trinh. Trong qua trinh xét du, hoc sinh can luu y dén tinh chat cua ham
SO mii va ham so l6garit.
Hodc c6 thé tiép can cach gidi khac chia céc truong hop ciia f (X) sau khi da néu diéu kién xac
f(x)>0 f(x)<0
dinh cua BPT: f(x)-g(x)<0 < f(x)=0 hoic (x) hozc (x) .
g(x)<0 g(x)=0

- Mot s6 sai 1am hoc sinh thuong gap khi giai cau nay la: Thir nhat, khong tim diéu kién xéac
dinh cua bat phuong trinh, sau khi giai s& chon dap an B ; Thu hai, dwa vao bang xét dau khong
ldy nghiém cua bat phuong trinh tai cac diém dau bang cua bat phuong trinh xay ra, dan dén
chon dap an A hoac D .

Phét trién cau héi twong tu:

C6 bao nhiéu s nguyén x thoa man (8X —2*3*2).[IogJ§ (2x+21)—4] >07?

A. 10. B. 8. C.6. D.7.
Co bao nhiéu s nguyén x théa mén (9 -39 )(log, (2x~18)-5)<0?
Al B. V6 sb. C.17. D. 16.

C6 bao nhiéu s nguyén x thoa man \/Iog3(x+ 25)—2.(2*3 —2‘*.43‘“) <0?



Al B. 18. C. 16. D.17.

Cau4. C6 bao nhiéu s nguyén x thoa mén (9*2 - 27*)[Iogl (x+ 2022)+1} >07?
2
A. 2020. B. 2022. C. 5. D. 4.
Ciu 41. (CAu 40 dé thi TNTHPT dgt 1 ma 101) Cho ham s6 bac ba y = f (X) ¢6 dd thi 1a dudng cong
trong hinh bén.

S6 nghiém thyc phan biét ciia phuong trinh f ( f (X)) =11a
A 9. B. 3. C.6 D. 7.

Léi giai

Yy =ala - 1)

&
f
|

Can ctr vao d6 thi ham s6 da cho ta thay:
f(x)=a(a<-1)

f(f(x))=1e|f(x)=0
f(x)=b(1<b<2)

Cin ctr vao dd thi ham s6 y = f () ta co:

+Véi a<-1, phuong trinh f(x)=2a c6 1 nghiém.

+ Phuong trinh f (X)=0 c6 ba nghiém thuc phan biét.

+Véi 1<b<2, phuong trinh f (Xx)=b c6 ba nghiém thyc phan biét.

Cac nghiém cua cac phuong trinh f (x)=a; f(x)=0; f(x)=b la cic nghi¢m phan biét.

Vay phuong trinh di cho ¢6 7 nghiém thuc phan biét.
Nhan xet:

Trang 4



Céau 1.

Céau 2.

Cau 3.

Cau 42.

Trang 5

- Pay 1a cau hoi quy vé xét su twong giao giita do thi cua ham hop cua ham sé bac 3 chua xac
dinh (ham hop cua ham an) y = f (f(x)) va duong thang y=k , trong d6 k la hang s6 cho
true va do thi cua ham s y = f (x) ciing cho truée. DE giai cau hoi nay hoc sinh phai nam
viing bai toan twong giao; ¢6 ki ning quan sat dé xac dinh hoanh do giao diém do thi ham s6
y = f(x) va duong thang y=k.

- Mot sb sai lam thuong gap khi hoc sinh giai cau nay l1a: Tha nhat, quy viéc tim s6 nghiém cua
phuong trinh f (f(x))=1 twong duong véi s6 nghiém cia phuong trinh f (x)=0, dan dén

chon dap an B. Thw hai, thiéu k§ nang 1ap luan nén ngdé nhan mdi phuong trinh (1), (2), (3) déu
c6 3 nghiém phan biét dén dén chon dap an A.

Phat trién cau héi twong tu:

Cho ham sé bac bén Y = f(X) co dd thi 1a duong cong trong hinh bén

$6 nghiém thuc phan bigt cia phuong trinh 2 (f (x))+1=0 la
A. 9. B. 4. C. 8. D. 7.

Cho ham sé f () c6 bang bién thién nhu sau

T —00 0 2 +00

J'(z) + 0 - 04
f(z) T T~ _—
—00 —1

S6 nghiém thuc phan biét cia phuong trinh f (4x2 —2X4) =11la
A. 9. B. 6. C. 8. D.12.

Cho ham sé y = f (x) c6 bang bién thién nhu sau

X —v -1 0 1 +~

+ o - o + 0o _
2 2
7(x) _,\/ \U/ \_,\

S6 nghiém thudc doan {0;97”} cua phuong trinh f ( f (cos x)) =2 la

A. 3. B. 5. C.7. D. 9.

(Cau 43 dé thi TNTHPT dot 1 ma 101) Trén tap hop cic sb phirc, xét phuong trinh
2 -2(m+1)z+m?*=0 (m la tham s6 thuc). C6 bao nhiéu gia tri cia m dé phuong trinh d6

c6 nghiém Z, théa man |Zo| =77



Cau 1.

Céau 2.

Trang 6

A 2. B. 3. c.l. D. 4.
Léi gidi

Phuong trinh z°-2(m+1)z+m*=0 (1) c6 A"=2m+1,
. , 1
+Truong hop 1: A 20c>m2—§.

Phuong trinh (1) c6 nghiém Z, thoa min |z,|=7 suyra Z, =7 hodc Z, =—7.

m=7++14

Néu Z,=7 suyra 49-14(m+1)+m*=0< m’-14m+35=0< , (chon).
m=7-+14

Néu Z, =7 suyra 49+14(m+1)+m’ =0 < m* +14m+63=0 vo nghi¢m.
+ Truong hop 2: A'<0< m< —% . Khi d6 phuong trinh (1) ¢6 hai nghiém phurc Z;,Z, thoa

man z,=2,=12,.

Suyra |z,|=7<12,2,=492,.2,=49 &> m’ =49 & m=17.
X A peA 1
Két hop diéu kién m <—§ suyram=-7.

Vay c6 3 gia tri cia m thoa man.

Nhan xét:

- Pay 1a cau hoi quen thudc tim cac gia tri caa tham sé m dé phuong trinh bac hai voi hé sb
thuc cd nghiém phic thoa man diéu Kién cho trudce. DE giai giai quyét cau hoi nay trudc tién
hoc sinh can tinh biét thuc A ; xét hai truong hopp A>0,A <0, dong thoi luu y khai thac dieu
kién |zo| =7 vanéu z, 1a mot nghiém phirc cua phuong trinh da cho thi Z, ciing la nghiém cia
n6 dé giai quyét truong hop A<O0.

- Mot sb sai 1am thuong gap khi hoc sinh giai cau nay 1a: Tht nhat, chi xét truong hop phuong
trinh c6 nghiém thyc thoa man diéu kién, to d6 chon dap an A . Thir hai, khong xét truong hop
phuong trinh c6 nghiém thuc thoa man diéu kién, tir d6 chon dap an C. Thir ba, Xét cac cac
truong hop cia A nhung khdng kiém tra lai cac gia tri cua tham s6 tim duoc, tir d6 chon dép an
D.

Phét trién cau héi twong tu:

Trén tap hop cac sé phic, xét phuong trinh z° —2(m-1)z+m*-5m=0 (m la tham s6 thuc).
Goi S la tap hop céc gia tri nguyén m dé phuong trinh d6 c6 nghi¢m z, thoa man

Iz, = 3‘2_0‘ +2.Tdng cac phan tu cuatap S la

A. 8. B. 9. C. 4. D. 7.

Trong tap s6 phirc, cho phuong trinh 2z° +2(m-1)z+m’-3m-2=0, meR. C4 bao nhiéu

gia tri nguyén ciia m trong doan [0;2021] d phuong trinh c6 2 nghiém phéan biét z,;z, thoa
mén |z,| =|z,|?

A. 2016. B. 202 C. 202 D. 2017.



Cau 43. (Cau 44 dé thi TNTHPT dgt 1 ma 101) Xét cac s phuc Z,W théa man |z| =1 va |w| = 2. Khi

‘z+i\7v—6—8i‘ dat gid tri nho nhat, |z—w| bang?

A —221 B. \/5. C.3. D.@.

Loi giai
Goi M, N 1an luot 1a cac diém biéu dién sé phitc Z—6—8i va—iw.
Tach |z]=1<|(z—6-8i)+(6+8i)|=1< Ml =1, voi | (-6;-8).
Suy ra tap hop diém M 1 duong tron (Tl) tam |(—6;—8) va ban kinh R, =1,

Taco ‘—i\Tv‘ = |—I|‘V_V‘ =2.Suyratip hop diém N 1a duong tron (T,) tam O va ban kinh
R,=2.

Taco P=‘z+i\7v—6—8i‘=MN .

= minP=0I-R -R,=10-1-2=7 (do (T,) va (T,) rdi nhau).

. . 27 36
oM :gOI (—?;—Ej Z—6—8i:—2—§i —§+—I
Pat duoc khi j.O 6 5 &
ON ==0I 5.8 —iw=—=-2j W=—+—i
5 5 5 5

B
)

2.
a — = —1—— =
Vay |z-w| ‘ 5|‘

Cach 2: Taco [w|=2=|iw=2.

Goi M, N 1a diém biéu dién ctia c4c s6 phirc z,iW va A(3;4).

Khi d6 [2-+iW—6-8i| =|OM + ON — 20| = 2|01 ~OA| = 2Al , v6i | 1a trung diém MN.

Do M, N thudc hai dudng tron tim O, ban kinh 1 va 2 nén | thudc hinh vanh tron dwoc giéi

han béi hai duong tron ban kinh % va rh

Trang 7



Céau 1.

Céau 2.

Trang 8

N

l

M

\Q//l 2 3

Suy ra Al nhé nhit « O,M,N, A thang hang.

z 3+ﬂi z §+ i
khido M[3:2) n(8:8]5) 5 5
5'5 5'5 6 8,
W=g+oi |w=gH

2.
a — = —1—— =
Vay |z-w| ‘ 5|‘

Nhan xét:

Dy 1a cau hoi tim modun cua s6 phirc hay, ¢ nhiéu céc giai khéc nhau, tily kha ndng va thoi
quen, nguoi giai co thé lya chon phuong phap khac nhau dé giai bai toan. D€ giai quyét cau hoi
nay yéu cau hoc sinh phai nam virng y nghia hinh hoc, médun cua sé phirc, cac tinh chat hinh
hoc.

Mau chét trong loi giai trén 1a st dung tinh chat: Néu M,, M, lan luot biéu dién cho cac sb
phtc z,,z, thi |z,—2,|=M;M, va khéo léo trong viéc biéu dién |z+iWw—6—8i|=MN thong
qua gia thiét | z|=1,| w|=2. Khoé khin ma hoc sinh gap phai khi di giai cau nay l1a khdng thiét
lap dugc mdi lién hé gitra gia thict va két luan cua cau hoi dé chuyén yéu cau cua cau hoi da
cho vé bai toan thuong gap.

Ngoai cach tiép can loi giai cau hoi trén, c6 thé sir dung bat ding thirc dai s6 dé giai cau hoi
nay.

Phat trién cau héi twong tu:

Cho hai s6 phuc z,, z, thoa |iz, -1 =1 va ‘z_2+i‘: 2. Khi biéu thuc P =|2z, +3z,| dat gia tri
nhé nhét thi |z, — 2z,| bang

A 4. B. 1. C. 3. D. 2.

Xét cac s6 phic z, w thoa mén |z] = 2, [iw—2+5i| =1. Khi [z* —wz 4| dat gié tri nho nhét

thi |z|+|w| bang

A. 2445, B. 2(1+J§). C.1++5. D. 245-2.



Cau 3.

Céau 4.

Cau 44.

Céau 1.

Trang 9

Cho hai s6 phtc z,, z, théaman |z, —-3i+5/=2 va |iz, -2—i|=6. Khi T =|2i 7 + z,| dat gia

tri nho nhat thi |z, + z,| bang

A. 5629 . B. 13. C. 26. D. 2259 .
13 13
Cho hai s6 phuc z,, z, théamén |z, —-3—i| =5 va |z, —1+i :‘Z—5+i‘. Khi T =|z-iz,
dat gia tri nho nhat thi phan thuc cia z, +5z, bang
A. 19. B. 21. C. -18. D. 5.

(CAu 46 dé thi TNTHPT dgt 1 ma 101) Cho hamsé f (x)=x’+ax’+bx+c véi a,b,c 13

cac s6 thuc. Biét ham sb @ (X) =f (X)+ f’(X)+ f”(X) c6 hai gia tri cuc tri 1a —3 va6. Dién

. f(x .
tich hinh phang gidi han boi cac duong y :L va y =1 bang
g(x)+6
A. 2In3. B. In3. C. In18. D. 2In2.
Loi giai

Xéthamso g(x)=f (x)+ f'(x)+ f"(x)
Taco g'(x)=f'(x)+ f"(x)+ " (x) = f'(x)+ f"(x)+6.

Theo gia thiét ta c6 phuong trinh g'(x) =0 c6 hai nghiém M,N va {

g(m)=—3.

g(n)=6

X=m

Xét phuong trinh ) =1=9g(x)+6-f(x)=0< f'(x)+f"(x)+6=0 @{

g(x)+6

Dién tich hinh phang can tinh la:

X=n

HERIC) X:“g(x)+6—f(x)X:”f'(x)+f”(x)+6 X:" a'(x) N
e R R e e R B PR
:‘In‘g(x) nm :‘In|g(n)+6|—|n|g(m)+6”=||n12—|n3|=|n4=2|n2.

Nhan xét:

- Pay 1a cau hoi kha la voi hoc sinh vé tinh dién tich hinh phang gisi han boi mot duong cho
boi ham sé chwa xac dinh c¢ong thire (hay con goi 1a ham an) va duong y =1. Hoc sinh kha ldng
tung khi giai quyét cau nay, boi thong thudng hoc sinh s& xac dinh ham an théng qua gia thiét.
Tir d6 dua vé bai toan quen thudc.

Dé giai quyét bai toan nay hoc sinh phai nhé cdng thic tinh dién tich caa hinh phang gisi han
boi hai duong; thiét 1ap phuong trinh hoanh dé giao diém, bién ddi va thiét 1ap lién hé né voi

biéu thuc g ( ) dé tim can; Bién d6i cong thic tinh dién tich hinh phing vé bai toan tinh tich
phéan quen thugc.

Phat trién cau héi twong tu:

Chohamso y = f (x)=ax* +bx+c véi a,b,ceR. Biét ring ham s g(x)= f (x).e™ c6 hai
gid tri cuc tri 1a 5 va —3. Dién tich hinh phang gisi han bai d6 thi ham sé g(x) va
h(x)=(2ax+b).e™ bang



A 2. B. 8. C.e°—e>. D. e’ —¢°,

Cau2. Chohamsé f(x)=x*+ax’+bx’+cx+d véia,b,c,d eR. Biét ham sé
g(x)=f(x)+f'(x)+ f"(x)+ f""(x) co bagiatri cuc tri 1a —14; 4; 6. Dién tich hinh phang

L . f(x) | .
gidi han bai cac duong y =————— va Yy =1 bang
g(x)+24
A. 2In3. B. In10. C. In3. D. In5.

Cau3. Chohamsé f(x)=3x>+bx*+cx+d véi b,c,d e R. Biét ham s6
g(x)=f(x)+ f'(x)+ f"(x) co hai gia tri cuc tri 1a —12; 6. Dién tich hinh phing gi6i han bgi
f(x)
g(x)+18
A. 2In3. B. In6. C. 2In2. D. In5.

cac duong y = va y=1bang

Cau4. Chohaihamsé f(x)=x"+ax*+bx+1va g(x)=cx’+dx+3 (a b,c,deR). Biét ring do
thi ciaham sé y = f (x) va y =g(x) cét nhau tai hai diém c6 hoanh d lan luot 1a —2; 1.

Hinh phang gigi han béi hai d6 thi da cho c6 dién tich bang
A D B. 2. c. ¥

. — D.
5 10

N w

Cau5. Chohamsé y=f(x)=x>+ax’+bx+c c6 dd thi (C), duong thang y =mx+n latiép tuyén
cua (C) tai diém c6 hoanh do x =—1 vacat (C) tai diém c6 hoanh d¢ bang 2 (véi a, b, c,
m va n la céc s thyc). Dién tich hinh phang gisi han boi do thi ham s6 y = (x* —1) 2™
va truc hoanh bang

15 B. E C. £|n2. D. >

16.In2° 16 16 16.In2°

\ . . 1
Cau 45. (Cau 47 dé thi TNTHPT dot 1 ma 101) C6 bao nhiéu s6 nguyén Y sao cho ton tai X € (é;SJ

thoa man 27 = (1+xy).27°?
A. 27. B. 9. c.11. D.12.
Loi giai
+) Tacod (1)< 3x*+xy =log,, (1+xy)+9x
< 3x*-9x-1=log,, t—t, véi t =1+xy > 0.

+) Xétham sé f (x)=3x*-9x-1.
. 31 1
Taco ——< f(x)<-1 Vxe| =;3].
4 3
+) Xétham s6 g(t)=log, t—t,t>0.

1 1
'(t)= -Lg(t)=0et=—n
g() tIn27 g() @ In27

Trang 10



Cau 1.

Céau 2.

Cau 3.

Trang 11

1

t |0 =~80710m =0043 o= In27 1 ~8.4 +0
g0 0+ 0 -
g(t,)~-0,66
H -\
—00 —o0

te(z8,07.10’12;z0,04)

31 1 31
Taco ——< f(x)<-1 VXe[—;3j,Su ra ——<g(t)<-1le
4= 3 v~y =9l te(L~8,4)

~1+8,07.10" -1+0,04
~ <y<x ————

~ _12 ~
hay [~ 8,07.107 <1+ xy <~ 0,04 _

1<1+xy<=8,4 O<y<zﬁ
X

-3< <—1 1
= y 3, (Xe[g;Sj, Yy nguyén).
0<y<22
+) Nhan thdy y=-2;y =—1 thoa man dé.

+) Vi 0<y<22,tacod (1) < 3x*—9x—1-log,, (1+xy)+(1+xy)=0.
. 2 _ 1 <
Nhap ham, thay cac gia tri nguyén cta y, kiém tra nghiém X € 5 ;3 | ddn dén chon 1<y <9.

Vay ye {—2;—1;1; 2;...;9} nén c6 11 gia tri nguyén cta Y thoa mén dé.

Nhan xét:

Day la céu hoi lién quan dén phuong trinh mil chtra hai biép, Cé’thé la cau kho nhét cua dé thi.
Dé giai quyet dugc cau hoi nay yéu cau hoc sinh phai ¢d von kien thic tong hop nhu: Dya vao
gia thiét da cho tim cho cac bién; Coi y nhu tham so, lay 16garit co so 27 hai vé, sau d6 dua
phuong trinh vé dang f (x)=0; st dung phuong phap ham sé dé xét ham s6 f (x) trén mdi
mién con caa tham s6 y ; ddng thoi sir dung céc két qua quen thudc nhu:

+Néu f lién tuc trén doan [a;b] va f(a)- f (b) <O thi phuong trinh f(x)=0 c6 it nhat mot
nghiém trén khoang (a;b).

+Néu a>e thihamsé f(x) =log, (L+x)—x nghich bién trén (0;+0).

Phat trién cau héi twong tu:

C6 bao nhiéu cap sb nguyén (x;y) thoa man 2<x <2021 va 2’ —log, (x+ 2”) =2X-Yy?

A. 2020. B. 10. C.9. D. 2019.

C6 bao nhiéu s nguyén y sao cho ton tai x € (% ; 5) thoa man 82+ =(1+xy).8"?
A T. B. C.6. D.5.

C6 bao nhiéu s nguyén y >5 dé ton tai s6 thuc x thoa man
log,; (4x+3y +1) =log, (x* —2x+y*)?



Cau 46.

Cau 1.

Céau 2.

Trang 12

A 3 B. 0. C. 1. D. 2.

(CAu 47 d& thi TNTHPT d¢t 1 mad 101) Cho ham s6 y=f(x) c6 dao ham
f'(x)=(x=7)(x*~9),vx R . C6 bao nhiéu gia tri nguyén duong cua tham s6 m déham sé
g(x)= f(‘x3+5x‘+m) c6 it nhat 3 diém cuc tri?
A 6. B. 7. C.5. D. 4.
Loi giai

Xx=7
Tacd f'(x)=(x-7)(x=3)(x+3) = f'(x)=0<|x=3 .

Xx=-3

' _X3+5X 32 f’ 3 _X(X2+5) 32 f’ 3

g (X)_‘x3+5x"( X +5) (‘x +5x‘+m)_m.( X +5) (‘x +5x‘+m).

9'(x)=0 < f’(

x3+5x‘+m)=0.
DPao ham khéng xac dinh tai X=0.
Do d6 diéu kién dé g(x) co it nhat 3 diém cuec tri 1a phuong trinh f’(\x3 +5x\+m) =0 ¢ it
nhat 2 nghiém don hodc bdi 1¢ khac 0.
‘x3+5x‘+m=7 ‘x3+5x‘—7:—m
f’(‘x3+5x‘+m):0<:> ‘x3+5x‘+m:3 = ‘x3+5x‘—3:—m

‘x3+5x‘+m:—3 ‘x3+5x‘+3=—m

— Phuong trinh f '(‘X3 +5X‘+ m) =0 c6 it nhét 2 nghiém boi 1¢ khac 0 ©-m>-7 < m<7
Vay c6 tit ca 6 gia tri nguyén m théa man.
Nhan xet:

- Day la cau héi tim dicu kién ctia tham s m dé ham hop ciia ham an g(x) = f (Ju(x)|+m) co
n diém cuc tri. Bé giai duoc cau hoi ndy hoc sinh phai van dung tong hop nhiéu kién thic nhu:
Céac budc tim diém cuc tri cua ham so; ap dung cho ham hop chtra dau gia tri tuyét doi; Tinh
chit ciia ham s6 chan, tir d6 quy vé bai toan tim diém cuc tri cia ham s6 g(x) = f (x° +5x+m)
trén khoang (0;+o0). Ngoai cach tiép can 1oi giai trén, co thé giai quyét cau hoi ndy bang phép
dat an phu va khao sét tryc tiép ham hop.

Phét trién cau héi twong tu:

Cho ham sé y = f (x) c6 dao ham f'(x) :(x—7)(x2 —9), vx e R . Co bao nhiéu gia tri
nguyén duong ctia tham s6 m dé ham sé g(x) = f (‘ax3 +bx‘+ 2m+3) V6i ab >0 cd it nhat 3

diém cuc tri?
A. 1. B. 2. C. 3. D. 4.

Cho ham s f (x) lién tuc trén R, c6 bang bién thién duéi day



Trang 13

I(x) - 0 + 0 - 0 +

C6 bao nhiéu gi4 tri nguyén cua tham s m dé ham sé yz‘f (/6x—5[)+2021+ m‘ c6 3 diém

cuc dai?
A. 5. B. 6. C. 7. D. 8.

Tai liéu tham khao:

1. B&o toan hoc tudi tré.

2. San pham caa nhém Strong VD-VDC.

3. San pham caa nhém Gio vién Toan Viét Nam.

NHOM TAC GIA
Tran Xuan Thién — Hoang Tuin Anh
TO TOAN - TIN



