SIEU PHAM TO 16-STRONG TEAM DE THI HOC SINH GIOI MON TOAN THANH HOA 2021-2022

SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
THANH HOA NAM HOQC 2021 - 2022
Mbén thi: TOAN - THPT
Thoi gian lam bai: 90 phiit (khéng ké thoi gian giao dé)

Dé thi gom 06 trang - 50 cdu trac nghiém

MA DPE: 106

Caul: Cho F(x) la mdt nguyén ham ciia ham s6 f (x)= — théa man F(2)=0. Tinh s6
nghiém phuong trinh F (x) =Xx.
A. 2. B.o. C. 3. D. 1.

Cau2: tap xac dinh ciia ham s6 y = log, (x2 ~Tx+ 10) la
A. (—0;2]U[5540).  B.[2;5]. C. (—0;2)U(5;+). D. (2;5).

Cau3: C6 bao nhiéu gia tri nguyén clia tham sé m thudc khoang (—2021;2021) dé ham s6
y= %ln (x2 + 4) —mx +2 nghich bién trén khodng (—o0;0)?
A. 2022. B. 2019. C. 2021. D. 2020.
Céu4: Chohamsé f(x) c6daoham f'(x)= (x—l)(x2 —3)(x4 —1) , VxeR. S6 diém cuc tri cua
ham sb y:f(x) la
A. 3. B. 2. C.1. D. 4.
Cau5:  Cho khdi lang tru dimg ABC.4'B'C’ ¢ ddy ABC la tam gidc can voi AB = AC =a,
BAC =120 . Mit phang (AB'C') tao véi ddy mot goc 60°. Tinh thé tich ¥ ciia khéi lang tru

da cho.
3 3 3 3
A V==L, BV =39 c.v=24. p.v=39
8 4 8 8
, . 3 2
Cau6: Chohamso y = f(x), biét f(0)=5 va f'(x)=xe", VxeR.Tinh tich phan
1
I:jxf(x)dx
0
AT=23 B. 7=t c.r=4 p. =2
4 4 2 4

Cau7: Cho hinh chép S.ABC c6 day ABC la tam giac vudng cantai 4, AB =2a. Tam giac SAB
déu va nam trong mat phang vudng goc voi day. Tinh thé tich khdi chop S.ABC.
3 3 3 3
NEAES g, 403 c. 223 p, o3
3 3 3 12

Cau8: Cho mit cau (S;) c6 ban kinh 1 a, mt cau (S, ) cé ban kinh 1a 2a. Ty s6 dién tich cua mit

cau (Sl) va mit cau (S,) bang
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A B. 4. C D. 2.

1 1
= e
Cau9: Cho hinh da dién déu loai {4;3} ¢O canh béng a.Goi S 1a téng dién tich tat ca cac mit cua

hinh da dién d6. Ménh dé nao sau day 1a ding?

A. S =4d>. B. S=6a". C. S =23d. D. S=+34".
Ciau 10: Tap gid tri cia ham s6 y =2sin2x+3 1a

A. [-2;2]. B. [1;5] C.[-2;5]. D. [1;2].
Ciau 11: S6 cach xép 5 ngudi ngdi vao mot hang ghé dai 1a

A. 130. B. 100. C. 125. D. 120.
Cau 12: Cho cép s6 cong (u,) thoa man u, =3 va u, =18. S6 hang u,, bang

A. 27. B. 30. C. —24. D. 21.

@

Ciau 13: Cho ham s6 y = ax® +bx® +cx+d c6 d0 thi nhu hinh v& bén.
Ménh d& nao sau day ding?
A.a>0,b>0,c>0,d>0.
B. a<0,6<0,c=0,d >0
C.a<0,b>0,c=0,d>0. 0
D. a<0,b<0,c>0,d <0. \

Céu 14: Cho hinh chép S.4BC ¢6 ddy ABC 1a tam gidc déu, S4 L (ABC). Goi (P) 1a mit phawgrn
qua B va vudng goc v6i dudng thang SC . Thiét dién do mp (P) cét hinh chép S.ABC la:
A. Tam giac déu. B. Tam giac can.
C. Tam giac vudng D. Hinh thang vudng.

Cau 15: MaJi dinh cia mét hinh da dién 1a dinh chung cua it nhét bao nhiéu mit?
A. Bamit. B. Hai mat. C. Nam mit. D. Bén mit.

Cau 16: Ban kinh day cta khdi tru tron xoay c6 thé tich bang ¥ va chiéu cao bang 4 1a

A.r:,/—3V . B.rz‘/z. C.rz‘fz—V. D. r= 3—V
27h h h h

Ciu 17: Pudng cong trong hinh v& sau 1 d6 thi ciia ham sé nao trong Ty
cac ham s6 sau?
A y=—x'-2x"+3.
B. y=x'-2x"-4.
C. y=x"-2x"-3.
D. y=x"+2x>-3.

Cau 18: Gia st khai trién (1-2x)" =a, +a,x+a,x” +...+a,x", biét ring a,+a, +a, =71. Tinh hé s a;
AL 672 . B. -627. C. -672. D. 627.

Cau 19: Cho ba sd thuc duong a,b,ckhac 1. Do thi cac ham s6 y=log, x,y=b",y=c" dugc cho trong

hinh v& bén. Ménh dé nao duéi day dung?
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.b<c<a.

c<bhb<a. ~ Y=
.a<b<ec. ‘ |
.a<c<b.

SAw»

Céu 20: Cho hamsb y = £ (x) c6 dao ham lién tyc trén doan [1;4],
4
S(1)=12 va [ f'(x)dx=17 . Khido f(4) bing
1

A. 29. B.9. C.5. D. 19.

P(x)—2
Cau 21: Cho da thuc P(x) thda man lim————=2.Tinh gidi han L =lim .
= x-3 (w2 =0)((P(x)+2+1)
1 1 1
A L=— B.L=—. C.L=—. D.L=2.
9 6 12 9
Cau 22: V&imoi sb thuc m,n, p thda man plog2=mlog8+nlog4. Ménh dé nao sau day ding?
A. 27 =8"+4" B. p=log(8’"+4"). C. p=3n+2m. D. p=3m+2n.
Céu 23: Mot nghuyén ham ciia ham s6 f(x) =3x? +sinx 1a
A. x’ —cosx+2021 B. 3x’ —cosx+2021. C.x’+sinx+2021. D. x’+cosx+2021.

Cau24: Chohamsd f(x)=In 202 llx
X+

Tinhtong S = f'(1)+ f'(2)+...+ f'(2022)

A. 5 =1n2021 _ 2021 c. 5=2022 D. 5 =2022.
2022 2023
Cau 25: Chohamsd y=f (x) lién tuc trén R va c6 bang bién thién nhu sau
X —on 1 2 3 4 +o0
v + 0 -0 + 0 -0 +
¥ +90

S6 nghiém cua phuong trinh 2.f (x—2021)=3 la
A. 4. B.5. C.2. D. 3.

Ciu 26: Cho hinh hop chit nhat 4BCD.A'B'C'D' ¢6 AB=1, AD=2 va AA =3.Goi M,N,P,L lan
lwot 14 tAm cia cac hinh chit nhat 4BB'A', AB'C'D',ADD'A',CDD'C’ va goi O la trung diém
ctia doan BL . Thé tich ctia khdi tir dién MNPQ bang

1 1

A.l. B. —. C. - D.
2 4 3

o0 | W
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Cau 27: Dé chuén bi ¢d vii cho doi tuyén Viét Nam tham du

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

giai AFF Suzuki Cup 2020, mét hoi ¢6 dong vién du
dinh son va trang tri cho 1000 chiéc non 14 nhu sau:

Do dai duong sinh cua chiéc nén 14 1a 40cm , theo
d6 dai duong sinh ké tir dinh non cir 8cm thi son
mau dé, mau vang xen k& nhau, sau d6 dan 20 ngoi
sa0 mau vang cho mdi chiéc noén (nhw hinh minh
hoa bén). Biét rang duong kinh ciia duong tron day ;
/e

nén 1a 40cm , moi ngdi sao mau vang va cong dan
o

y

gia 400 dong, tién son va cong son mau vang gia

30.000 dong/m?va tién son va cong son mau do gia
40.000 do6ng/m?>. Hoi gia thanh dé son va trang tri cho 1000 chiéc nén 14 nhu trén 13 bao
nhiéu?

A. 17.047.787 ddng.  B. 16.545.123 dong. C.16.545.132 dong. D. 17.047.778 dong.
C6 bao nhiéu gia tri nguyén ciia tham s m trong khoang (—202 L 2021) dé phuong trinh
6.2%" —(7m—48).2" +2m* —16m =0 c6 hai nghiém x,,x, thoa man x,.x, >15?

A. 1997. B. 1996. C. 2021. D. 2020.

Cho hinh lang tru ABC.A'B'C'c6 BAC = 60°, AC =120, AB = 40 va khoang céch gitta hai day
1a 45 . Biét hinh chiéu ciia 4' 1én mat day (ABC) 1a diém H thudc canh BC. Hai mit phang
(4BB'A4"),(ACC'4") cung tao véi mit ddy goc bang nhau. Khoang céch giita hai duong thang
AB' va A'C gan nhét v6i s6 ndo sau day?

A. 10. B.7. C. 32. D. 21.

e’ +1 ;x>0

2xVx*+342 ;x<0

dx=ae+b\3+c véi a,b,ce Q. Giatri a+b—9¢c bing

. Biét rang ham s& f (x) lién tuc trén R va tich

Cho ham s6 f(x)= {

X

ohan j-f(lnx)

A. 69. B. 33. C. 13. D. 25.

Cho ham s6 y=x’ —mx” +3x+1 (C)va diém M (1;-2). Biét c6 hai gid tri m 1a m, va m,dé
duong thfmg Ay=x+1 cat dd thi (C) tai ba diém phan biét A(O;l) , B va C sao cho tam
gidc MBC c6 dién tich bang 42 . Hoi tong m; +m; thudc khoang nao trong cac khoang sau
day?

A. (35). B. (1517). C. (16;18). D. (31;33).

Cho hinh lang try ABCD.A'B'C'D" c¢6 ddy ABCD la hinh chit nhat véi

AB = \/g, AD = \/g,A'C =3 va mit phang (ACC'A') vudng goc véi day. Biét hai mat phang
(ACC'A") va (ABB'A") tao v6i nhau géc o véi tana =%. Thé tich ¥ cua khéi tir dién
BDA'C' 1a

A. V =16. B. V' =8. C.V=§. D.V:E.

3 3
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Cau 33: Chohamsd y=f(x) c6 daoham f"(x)=ax’+bx* +cx+d ( y
a,b,c,d 1a cac sb thuc). Him s6 y = f'(x) ¢ db thi nhu hinh
vébénva f(1)=0.Sé diém cyc tiéu ciia ham sb
g(x)zf(l—2x)f(2—x) la
A. 3. e =
B. 5.

C.2.
D. 4.

Céu 34: Xét cac s6 thyc dwong x, y thoa man 4(x* + y* +4)+ log, (nggj =(xy—4)*.Khi x+4y dat
Xy

gi4 tri nho nhat, gid tri ciia x—2y bang

A. 0. B. 9. C. 9. D. 6.

Cau 35: Cho hai hamsdbacba y= f(x),y=g(x) c6 dd thi nhu y
hinh vé.
Biét ré'mg x=1,x =3 déu la cac diém cuc tri ctia hai ham s S
y=f(x),y=g(x) dong thoi
3/(1)=g(3)+L 2 (3)=g(1)+4 va
f(=2x+7)=g(2x-3)-1.Goi M,m lan lugt 1a gia trj 16n =0
nhat, gia  tri nho nhat cia  ham 0 [
S(x)zfz(x).g(x)—gz(x)—27f(x)—4g(x)+2 trén : i x
doan [1;3]. Tinh M +m. / 01 3 \
A. -225. B. —184.
C. -154. D. -170.

Céau 36: Cho ham s6 y = x° —8x? +<m2 +1 l)x —2m* +2 (m 1a tham s6). C6 bao nhiéu gia tri nguyén
ctia tham s m dé dd thi ham sb c6 hai diém cuec tri & vé hai phia cua truc Ox ?
A. 8. B. 5. C.7. D. 6.

Cau 37: C6 bao nhiéu gia tri nguyén ctia tham sb m nho hon 10 dé ham s6 y =[3x* —4x* —12x* +m
nghich bién trén khoang (—oo; —1) ?
A. 3. B. 4. C.6. D. 5.

Cau 38: Cho ba mit ciu (Sl),(Sz),(S3) ¢6 ban kinh 1an luot 1a R, R,, R, d61 m{t tiép xuc vo1 nhau va
cung tiép xuc v6i mat phang (P) . Cac tiép diém ctia ba mat cau voi mat phang (P) 1ap thanh
mot tam giac c6 d dai ba canh lan luot 1a 2,3,4 . Tinh téng R+R +R?

Al B. 2. c. 2. D. 2.
12 12 12 12
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Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cho hai ham s6 bac ba y = f(x) va y=g(x)=—f(mx+n), (trong 46 m,neQ) c6 dd thi nhu
hinh v& bén. Biét réng diém cuc tiéu cia ham sd y= g(x) 16n hon diém cuc dai caa ham sd
y=g(x) 1a 5 donviva g(0)=-1.Khi d6 gi tri biéu thic P=3m+2n la

16
A, —. B.Q. C. —H. D.
5 2 2

(S NN

Cho ham sb y = 2% +11 (C) vadiém M e(C). Tiép tuyén cua (C) tai M cdt duong tiém can
v

ngang cta do thi tai diém A . Héi c6 bao nhiéu diém M thude dd thi (C) c6 toa d¢ 14 céc sd

nguyén dé diém 4 cach gbc toa do mot khoang nho hon 2\/5 ?
A. 4 B.6 C.5 D. 3.
Cho K latap hop cac sb tu nhién c6 bdn chit sb, chon ngau nhién mot sb tir K . Tinh xé4c suét
dé sb duoc chon ¢o téng céc chix s6 1a boi cua 4.
. 2243 ‘ B. 2226 ‘ C. 2250 ‘ D. 2249 ‘
9000 9000 9000 9000

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat, AB=a, AD = a\/§ . Mat bén SAB la
tam giac déu va nam trong mat phang vudng goc véi mat ddy. Cosin ciia goc giita duong thang
SD va mit phang (SBC ) bang

245 J13 V3

B. . c. X2, D. =,
4 4

A.

I
(9]

x—1
N2x*=2x—-m—-x—-1
dd thi ham sd ¢6 bon duong tiém can la
A. me(—5;4]\{4}. B. me[—5;4]\{—4}. C. me[—5;4]. D. me(—5;4)\{—4}.

Cho ham sé y = (m 1a tham s6). Tap hop céc gia tri ciia tham s6 m dé

C6 bao nhiéu gia tri nguyén ciia m thudc doan [O; 2021] dé phuong trinh
In*(x+m)+m’+3e"In(x+m)" =™ c6 nghiém 16n hon 6?
A. 2021. B. 1010. C. 1624. D. 2020.

Cho hamsé y = f (x) c6 dao ham lién tyc trén R va thoa man diéu kién

5f(x)=7f(1-x)=3(x*-2x),Vx e R . Biét réing tich phan / =jolx.f'(x)dx=—% (voi a,b 1

céc sO nguyén duong va % 1a phan s6 t6i gian). Tinh T =3a—b.

A. T=-48. B. I'=16. C.T=0. D.T=1.

2020 2020 .

Cho phuong trinh sin**’ x +cos™ x =2 (sin2022 x 4 cos™"? x). Téng cac nghiém cua phuong

trinh trong khoang (O; 2021) béang

A. [@]Z 7. B. (643) 7. C. [ D. (644)" .

1287]2
— T.
2

4

Mot tinh 4 dua ra nghi quyét vé giam bién ché can bo cong chirc, vién chirc hudng lwong tir
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Cau 48:

Cau 49:

Cau 50:

ngan sach nha nudc trong giai doan 2015—-2021( 6 nam) 1a 9,9% so vdi s6 lwong hién c6 nam
2015 theo phuong thirc “ra 2 vao 17(ttrc 1a khi giam ddi twong hudng lwong tir ngan sach nha
nudc 2 nguoi thi dugce tuyén maéi 1 nguoi). Giad st ty 1€ gidm va tuyeén dung moi ndm so voi
nam trugc do6 la nhu nhau. Tinh ty 1€ tuyén dung mdéi hang nam(lam tron dén 0,01%).

A. 1,72%. B. 2,06% . C. 1,13%. D. 1,85%.

C6 bao nhiéu bd (x;)véi x,y la cac s6 nguyén va 1< x,y <2021 dong thoi thoa man diéu

kién (xy+2x+4y+ 8)log3 (yszJ < (2x+3y 9 6)log2 (ixj;)?

A. 2018.2021. B. 2. C. 4036. D. 2018.

Cho khdi tru (T )c() hai day 1a hai hinh tron (0) va (O') . Xét hinh chit nhat ABCD c6 hai
diém 4,B cung thudc dudng tron (O) va hai diém C, D cing thudc dudng tron (O') sao cho
AB=a\3 ,BC =24 d6ng thoi mit phang (ABCD) tao voi mat day cta hinh tru mot goc 60°.
Thé tich khoi tru (T') bing

3 3
A. 7m3\/§' B. 7m3\/§. C. 7m9\/§_

D. 2zd’ \/5 .

Cho hinh chop S.4BC, c6 day ta gidc ABC vudng tai A, AB = a2 , AC = a~/5 . Hinh chiéu
clia diém S trén mit phang (ABC ) tring v6i trung diém cia doan thang BC . Biét goc giita
mit phang (SAB) va mit phiang (SAC) bang 60°. Thé tich ciia khdi chép S.4BC 1a

3 3 3 3
A.“‘/%. B.S“m. C.S“‘/g. p, &N210.
12 12 12 24
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DE THI HOC SINH GIOI MON TOAN THANH HOA 2021-2022

BANG DPAP AN
1.D 2.C 3.D 4.A 5.D 6.B 7.C 8.C 9.B 10.B
11.D 12.B 13.C 14.C 15.A 16.B 17.C 18.C 19.B 20.A
21.A 22.D 23.A 24.C 25.B 26.B 27.A 28.B 29.D 30.B
31.D 32.C 33.A 34.A 35.D 36.B 37.D 38.A 39.A 40.D
41.D 42.C 43 A 44.C 45.D 46.A 47.A 48.C 49.B 50.A
Xem thém: PE THI HSG TOAN 12
https://toanmath.com/de-thi-hsg-toan-12
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Cau l:

Cau 2:

LOI GIAI CHI TIET
[Mire d6 2] Cho F(x) 12 mot nguyén ham ciia ham s f(x) = = thoa man F(2) =0.
8—x
Tinh s6 nghiém phuong trinh F (x) =x.
A. 2. B.O. C.3. D. 1.
Loi giai

FB tic gia: Nguyén Loan
_ X _ 1 d(8_x2)_ 1 2 ‘% 2\ _ 2%
F(x)—jﬁdx'—_zjﬁ——zj(g—x ) d(8—x )——(8—)6 ) +C.
Vay F(x)z—\/8—x2+C:>F(2)=0=c—2<:>c=2.
Phuong trinh: 2—+/8—x> =x & +/8—x> =2—x

22<x<2 22<x<2  [22<x<2
= = = <:>x=1—x/§.

X —4x+4=8-x> |x’-2x-2 x=1%3
Vay phuong trinh F (x) =Xx c6 mQt nghi¢m

[Mire d9 1] tap xéc dinh ctia ham s y =log, (x* —7x+10) 1a
A. (—o0;2]U[5;+0). B. [2;5]. C. (—0;2)U(5+40). D. (2:5).
Loi giai

FB tdc gia: Nguyén Loan

>5
Pk: x2—7x+10>0<:>[x .
x<?2

Vay TXD ciia ham sé D = (—o032) U(5;+0).
[Mike @6 3] C6 bao nhiéu gia tri nguyén ctia tham sd m thudc khoang (—2021;2021) dé ham
O y= %ln (x2 + 4) —mx +2 nghich bién trén khoang (—o0;00)?
A. 2022. B. 2019. C.2021. D. 2020.
Loi giai

FB tic gia: Minh Nguyén Quang

Ham s6 yz%ln(x2+4)—mx+2 c6 dao ham ' = -m.

X’ +4

Pé ham sb da cho nghich bién trén khoang (—00;00) thi y'=— 1 m<0, Vxe (—oo; +oo) .
X+

——, Vx e(—0;40) < m> Max

Suyra m> .
Y x +4 (=es+o) X° 4 4
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a <ﬂ<l, ‘v’xe(—oo;+oo) = MaxLz

Méx2+424|x -5 < 5 l
x+4 x"+4 4 (=) x"+4 4

, Vx e (—oo; +oo) =

Suyra m> % Thir lai ta co m =% thoa man.

Vay c6 2020 gia tri nguyén cua tham sé m thudc khoang (—2021; 2021) thda man.

Caud:  [Mirc @) 2] Cho ham s6 f'(x) c6 dao ham f'(x)= (x—l)(x2 —3)(x4 —1) , VxeR. S6 diém

cuc tri cia ham s6 y = f(x) la

A.3. B. 2. C. 1. D. 4.
Loi giai
FB tic gia: Minh Nguyén Quang

Taco f’(x):(x—l)z(x+l)(x—\/§)(x+\/§)(x2 +1).

Suy ra fr(x) =0 L 43 nén ta c6 bang xét dau nhu sau

T |—occ —4/3 ~1 1 V3  H4oo

fz) — 0 + 0 — 0 - 0 +

Vay ham s6 y = f(x) ¢6 3 diém cyc tri.

Cau5:  [Mirc d 2] Cho khdi lang tru ding 4BC.4'B'C' c6 day ABC la tam giac cin véi
AB = AC =a, BAC =120°. Mit phing (4B'C’) tao véi ddy mot goc 60°. Tinh thé tich ¥
ctia khi lang try di cho.

3 3 3
Av=2L. B. V=% c.v=2%
8 4

FB tdac gia: Hanh Nguyen

Goi H la trung diém B'C',tacdé B'C' L A'H .
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Cau 6:

Vi 44" L(A'B'C')nén A4' L B'C'.
Tird6 B'C' L (AA'H) nén B'C' L AH . Vay goc giita hai mit phing (4B'C’) va (ABC) bang
AHA' , hén AHA = 60°.

Vi tam gidc A'B'C’ cantai A", B'A'C' =120° = HA'C' = 60° = AH = A'C".cos 60° = %

a3

Tacd AA'= A'H.tan60° = -

oa\/—

1 3 34
Vay V=8 e A4 = Jaasin120’. 55 S

8

[Mirc d 2] Cho ham s y = f(x), biét £(0) =% va f'(x)=xe", VxeR. Tinh tich phan

A T=5"3 c.r=1 p.7=¢*2
4 2 4

Loi giai

FB tac gia: Hanh Nguyen

2

Taco If’(x)dx =J‘x.exzdx=%jex2d(x2)=%ex +C.

Ma f(o)%:»f(x):%efﬂ.

Do do
1 1 1 s 1 1 R 1 11 R 1 2
I=J.Xf(x)dx=_[x[5ex +1]dx=5Ixex dx+J.xdx=Zje" d(x2)+jxdx=

0 0 0 0

0

[Mirc d 2] Cho hinh chop S.ABC c6 day ABC la tam giac vudng can tai 4, AB=2a. Tam
gidc SAB déu va nam trong mat phang vudng goc véi day. Tinh thé tich khdi chép S.4BC.

3 3 3
A.“\E. B.4“\/§. D.“‘B.
3 3 12

Loi giai

FB tic gid: Nguyén Vin Phu

B - ¢

H
o

A
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Cau 8:

Cau 10:

Cau 11:

1

Tacd AC=AB=a, Sypc = %AB.AC L 2424 =24% . Goi H 13 trung diém cita 4B, khi

2
d6 do ASAB déunén SH L AB, ma (SAB) L(ABC)=AB= SH L (ABC).

Tac6 ASAB déu canh 2a = SH = 2a.§ = a\/§ .

1 24%\3

1
Vay Vs 4pc =§SH-SAABC =§.a\/§.2a2 ==

[Mire d§ 2] Cho mat cau (Sl) c6 ban kinh 13 @, mit cau (Sz) c6 ban kinh 1a 2a. Ty s6 dién
tich cia mat cau (Sl) va mit cau (S,) bang

AL B. 4. cl.
2 4
Loi giai
FB tdc gid: Nguyén Vin Phu

- Dién tich mat cau (S)) 1a S, =47R} = 47a’.

_ 2 2 2
- Dién tich mjt chu (52) 13 S2 =47Ra =47 (2a)" =167a"

2
-Ty s6 dién tich cua mit cau (Sl) va mit cu (Sz) la: St = 4”—6"2 = l
S, 167za 4

[ Mire dd 1] Cho hinh da dién déu loai {4;3} cO canh b?mg a.Goi S 1a téng dién tich tat ca
c4c mit cua hinh da dién d6. Ménh dé nao sau day la dang?
A. S=4a>. B. S=6d". C. S=234. D. S=+/3.
Loi giai
FB tic gia: Nguyén Trinh
{4;3} 1a hinh 1ap phuong canh a
Vay tong dién tich 6 mat cta hinh 13 S = 64°.
[ Mire @9 1] Téap gia tri cia ham s6 y =2sin2x+3 la
A. [-2;2]. B. [1;5] C.[-2;5]. D. [1;2].
Loi gidi
FB tic gid: Nguyén Trinh
Ta c6 sin2x e[-1;1]
= 2sin2x+3¢€ [1;5].
[Mire d9 1] S6 cach xép 5 ngudi ngdi vao mot hang ghé dai 1a
A. 130. B. 100. C. 125. D. 120.
Loi gidi

FB tac gia: Dinh Len
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Cau 12:

Cau 13:

Cau 14:

S6 cach xép 5 ngudi ngdi vao mot hang ghé dai 1a 5!=120 (cach).

[Mirc d9 2] Cho cép s cong (un) théa man u, =3 va u, = 18. S6 hang u,, bang

A. 27. B. 30. C. —24. D. 21.
Loi giai

FB tac gia: Dinh Len

oy, =3 u =3 u =3
Taco < < .
ug =18  |u,+5d =18 |d =3
Vay u,, =u, +9d =3+9.3=130.

[Mike dd 2] Cho ham s§ y = ax® + bx*> +cx+d c6 dd thi nhu hinh v& bén. Ménh d& nao sau day

dung?

u

o T
A.a>0,b>0,c>0,d>0. B. a<0,b<0,c=0,d >0
C a<0h>0,c=0d>0. D. 4<0,5<0.>0.d<0.

Loi giai
FB tic gid: Nguyén Cong Thién

Tathdy lim y=—o nén a<0.

X—>+0
D6 thi cat Oy tai diém nam phia trén Ox nén d > 0.

Tacod: y' =3ax’ +2bx+c, y' =0 c¢6 1 nghiém bang 0 nén ¢=0.

x=0
Khi dé: ' =0< 3ax* +2bx =0 < 2b . Ta thdy diém cuc dai ndm bén phai Oy nén
X=——
3a
—%>0:>b>0.
3a

Vay a<0,b>0,c=0,d >0.

[Mirc d9 1] Cho hinh chép S.4BC c6 ddy ABC la tam gidc déu, SA L (4BC). Goi (P) la
mit phawgrn qua B va vudng goc véi duong thang SC . Thiét dién do mp (P) cét hinh chép
S.ABC la:

A. Tam giac déu. B. Tam giac can. _ D. Hinh thang vuong.

Loi giai
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FB tic gid: Nguyén Cong Thién

. .z BE 1 AC
Goi E latrung di€m cua AC, ta co: = BE 1 5C.
BE 1 84

Ké BF L SC(FeSC), khi d6 (BEF) chinh la mat phing qua B va vudng gbc voi SC.
Vi BE L (SAC) nén BE L EF hay thiét dién la tam gidc vudng BEF .
Cau 15:  [Mirc d9 1] Mbi dinh ctia mot hinh da dién la dinh chung cua it nhét bao nhiéu mat?
A. Ba mit. B. Hai mit. C. Nam mit. D. Bén mit.
Loi giai
FB tac gida: Lé Cuong
Theo tinh chit cua hinh da dién, mdi dinh cua hinh da dién 1 dinh chung cua it nhét ba mit.

Ciau 16: [Mirc d9 1] Ban kinh day ctia khdi tru tron xoay c6 thé tich bang ¥ va chiéu cao bang 4 1a

A.r=,/3—V. C.rz‘/z—V. D.r=,f3—V.
27h 7h 7h

Loi giai
FB tac gia: Lé Cuong

Vinnrzh:rzzljrz L
h h
Ciu 17: [Mirc d9 2] Puong cong trong hinh vé& sau 14 d6 thi ctia ham s ndo trong cac ham s6 sau?

'y

v

- M

A y=—x'-2x*+3. B. y=x'-2x’-4. _ D. y=x"+2x"-3.

Loi giai
FB tac gida: Thu Nghia
STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhitng dam mé todn THPT Trang 13



SIEU PHAM TO 16-STRONG TEAM DE THI HOC SINH GIOI MON TOAN THANH HOA 2021-2022

+ Do thi ham s giao Oy tai diém c6 toa do (0;—3) nén loai dap an A va B.

+ Ham sd ¢6 3 cuc tri nén ab <0 suy ra loai D.
+ Vay chon C.

Cau 18: [Mirc d9 2] Gia st khai trién (1-2x)" =a, +ax+a,x* +...+a,x", biétring a,+a, +a, =71.
Tinh hé s6 a;.

A. 672. B. -627. C. -672. D. 627.

Loi giai
FB tac gida: Thu Nghia
S6 hang tong quat 7,,, = C* (1) (=2x)" = C*(-2)" x*.

ay+a,+a, =71 CP+CH(-2) +C*(2) =Tl n*~2n-35=0=>n=7.

Vay a,=C3(-2) =—672.
[Mite dd 2] Cho ba sb thuc duong a,b,c khac 1. D6 thi cac ham sé y = log, x,y=b",y=c"

Cau 19:
dugc cho trong hinh v& bén. Ménh d& nao dudi ddy ding?
Y
./ .
y="b"/
y = et . e y = IOE—';“_;'.[;
1 - d ’/’/
C /
n’/ 1 ‘lb
/
f/
/
A. b<c<a. B.c<b<a. C.a<b<c. D.a<c<b.
Loi giai

FB tac gida: Mai Vinh Phu
Dua vao do thi y =¢* nghich bién = 0<c<1, y=b" déngbién =1<b=c<b
Vahiamsb y= log, x dong bién = 1 < a. Ké duong thang y =1 1én do thi ta thdy b<a.

Vay c<b<a.
Céiu 20: [Mirc d§ 2] Cho ham s y = f(x) c6 dao ham lién tuc trén doan [1;4], f(1)=12 va

4
[f'(x)dx=17.Khido f(4) bang
1

C.5. D. 19.

A.29. B.9.
Loi giai

FB tac gida: Mai Vinh Phu

4

Taco [f'(x)dx=17< f(x) =17 f(4) -/ (1) =17 f(4) =17+ (1) =17 +12=29.

1
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

MR , . P(x)—Z
[ Mirc dd 2] Cho da thuc P(x) théa man Im———=2.

x-3  x—=3

P(x)-2
Tinh gi6i han L = lim (x)

x>3 (x2—9)(\/m+1)'

1 1
B. L——. C.L=—. D.L=2
6 12 9

Loi gidi
FB tic gid: Tran Thiiy
Ta co limM =2= P(x)—-2=(x-3)Q(x) trong d6 Q(x) la da thuc.

x—3 x_3

= P(x)=(x-3)0(x)+2= P(3)=2

Khi d6 L =lim Px)-2 = lim P(x)-2
(2 =9)(fP(x)+2+1) 7 (x=3)(x+3)(YP(x)+2+1)

P22 ! EYLI

2 (xm3) o (ea3)((P(x)241) 189
Viv L=

ay L=7.

[ Mike d9 2] Vi moi s6 thyc m,n, p thdaman plog2 =mlog8+nlog4 . Ménh dé nao sau
day dung?

A. 27 =8" +4" B. p=10g(8'"+4"). C. p=3n+2m. _

Loi giai
FB tic gid: Tran Thiiy
Tacod plog2=mlog8+nlogd < log2” =log8” +log4"
& log2? =10g(8’”.4")

&2 =2""" < p=3m+2n

[ Mire d9 1] M6t nghuyén ham cta ham s6 f(x) =3x* +sinx 1a
A X =Cosx+2021  B.3x’—cosx+2021. C.x’+sinx+2021. D. x*+cosx+2021.
Loi giai
FB tic gid: Tran Thiiy
Tacé J.f(x)dx = J.(3x2 +sinx)dx =x"—cosx+C
Vay ham s6 can tim 1a x* —cos x +2021 13 mdt nguyén ham ciia ham sé f(x) = 3x” +sinx

[ Mire d 2] Cho ham sé f(x)=ln&illx Tinh tong S = /'(1)+ /'(2)+...+ f(2022)
X

A. §=In2021 B.Szﬁ. . D. §=2022.
2022
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Loi gii
(2021;(},
x+1 1 1 1
Taco f'(x)= = =—- .
2SS0 T ) xed
x+1
Khidé S=f'(1)+ f'(2)+..+ f'(2022)
1 11 1 1 1 2022
=l-—4——=4....+ - =1- =
2 2 3 2022 2023 2023 2023
: 2022
Vay dudng thang 1a § ==—=.
ay g thang 03

FB tdc gia: Tran Thiiy

Ciu 25: [Mitc d 2] Cho ham s y=f (x) lién tuc trén R va c6 bang bién thién nhu sau

X —o0

1

2

3 4 o0

y' + 0 - 0 +

0 0

_|_

S6 nghiém ctia phuong trinh 2./ (x—2021)=3 1a
A. 4. B.5.

Loi giai

Taco: 2.f (x—2021)=3 & f(x—2021) %

S6 nghiém ctia phuong trinh £ (x—2021) ;

g(x)zf(x—2021) va duong thang y=%.

C.2.

SN

D. 3.

Fb tac gia: Thai Huy

== chinh la s0 giao diém cua d6 thi ham so

Xétham s6 g(x)=/(x—-2021) c6 g'(x)=/"(x-2021).

x—2021=1
x—=2021=2
=
x—2021=3
x—2021=4

Cho g'(x)=0< f'(x—2021)=0<

Béng bién thién
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X —0 2022 2023 2024 2025 +o0

Duya vao bang bién thién ta thiy duong thiang y =% cat ham sb g(x) =f (x—2021) tai 5 diém.

Vay phuong trinh da cho c6 5 nghiém.

CAiu 26: [ Murc d 3] Cho hinh hop chix nhdt ABCD.A'B'C'D’ ¢6 AB=1, AD=2 va AA'=3.Goi
M ,N,P,L lan luot 1 tAm cta cac hinh chit nhat 4BB'A’, AB'C'D', ADD'A’,CDD'C’ va goi
O la trung diém ctia doan BL . Thé tich cua khéi tir dién MNPQ bang

A. l C. l D. 3
2 3 8
Loi giai
FB tic gid: Quang Tran
B C
SN
ad i ! S 8
M D| YL
) \k:--"" il ity ot c’
Ill’ //,/ % < Iy/””‘,
e D'
, , 1 1 1132 1
Ta c6: BL//D'M => BL//(MNP)=Vyynp =Vgnp = ZVBAAD,B, = ZVAAAD'B' = Z%z "

Ciu 27: [ Mirc d9 3] Dé chuén bi c6 vii cho doi tuyén Viét Nam tham duy giai AFF Suzuki Cup 2020,
mot hoi ¢d dong vién du dinh son va trang tri cho 1000 chiéc non 14 nhu sau: PO dai duong
sinh ctia chiéc non 14 1a 40cm , theo do dai duong sinh ké tir dinh nén c&t 8c¢m thi son mau do,
mau vang xen k& nhau, sau d6 dan 20 ngdi sao mau vang cho mdi chiéc noén (nhu hinh minh
hoa bén). Biét rang duong kinh cuia duong tron day nén 1a 40cm , mdi ngdi sao mau vang va
cong dan gia 400 ddng, tién son va cong son mau vang gia 30.000 dong/m? va tién son va
cong son mau do6 gia 40.000 déng/m?>. Hoi gia thanh dé son va trang tri cho 1000 chiéc non 1a
nhu trén la bao nhiéu?
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AT 17.047.787 dong. B. 16.545.123 dong. C.16.545.132 dong. D. 17.047.778 dong.
Loi giai
FB tic gia: Nguyén Bd Long
*) Ta tinh gia thanh dé son 1 chiéc nén.
Dién tich xung quanh cua 1 chiéc non 1a S, =7.0,2.0,4=0,087 m?

Phan mau vang l1a 2 hinh non cut, c6 tong di¢n tich xung quanh cua hai hinh nén cut mau vang
la

5, - (0,32.0,2 . 0,24.0,16)”‘0,08_{0,16.0,12

0,4 0,32

+0, 04).72’.0, 08=0,0327 m?
Dién tich dé son phin mau dé 1a S, , = 0,087 —0,0327 = 0,0487 m?
Gia thanh dé son va trang tri cho mot non la
400x20 +30.000x0, 0327 +40.000x0,0487 =17047,787 ddng.
Vay dé hoan thién 1000 chiéc non can 17.047.787 dong.
Cau 28: [ Mirc d9 3] C6 bao nhiéu gié tri nguyén ctia tham s m trong khodng (—2021;2021) dé
phuong trinh 6.2 —(7m—48).2" +2m* —=16m =0 c6 hai nghiém x,,x, thoa man x,.x, >15?
A. 1997 B. 1996. C. 2021. D. 2020.
Loi giai
FB tic gia: Bd Thing
biat t=2"t>0.

Khi d6 phuong trinh di cho tr thanh 3¢ —(7m —48).t+2m2 —16m = 0(*)

Yéu cau bai toan < phuong trinh (*) c6 hai nghiém duong va thoéa man

log2(2m—16).log2%>15.

m2=25
msﬁ
A>0 > m=>25
Phuong trinh (*)c()hainghiém duvong & 15>0< m>g = 8<m<48.(1)
P>0 "3
{m<0

Tacoham y = f(m)=log, (2m—16).log2% ludn dong bién va c6 f(m)>15= f(24) suy ra
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Cau 29:

m>24(2).
Tur (1) va (2) va gia thiét m e (-2021;2021),m € Z = m € {25;26;.....2020} .
Co6 1996 gia tri nguyén ciia m thda man bai toan.

[Mirc d§ 4] Cho hinh lang try ABC.A'B'C'céd BAC = 60°, AC =120, AB = 40 va khoang cach
gilta hai ddy la 45. Biét hinh chiéu ciia 4' 1én mit day (4BC) la diém H thudc canh BC.
Hai mit phing (ABB'A"),(ACC'A") clng tao véi mit ddy goc bang nhau. Khoang cach giita

hai duong thang AB' va A'C gan nhit véi s6 nao sau day?
A. 10. B. 7. C. 32. D. 21.

Loi giai
FB tac gia: Toan Hoang

B =

A
Goi 0,1 lan luot 1a trung diém cua A'B,BC = A'C//(AOI).
Do hai mit phang (4BB'A4'),(ACC'4") cung tao véi mit ddy géc bang nhau nén H 1a chan
duong phan giac trong cua goc 4.

Ta co H—C=£=3:>H 1a trung diém cua BI .
HB AB

Goi G:A'HmO]:GH:ATH:H.

Khid6 d(A'C,AB")=d(C,(A4IG))=2d (H,(4IG)).
Goi M, N lan lugt 1a hinh chiéu ciia H 1én AI, MG = HN L (AIG).

Theo dinh 1y Cosin trong tam giac ABC c6 BC = 404/7 .

Theo cong thirc d6 dai duong trung tuyén c6 Al = 203 .

Taco HM =ld(B,A[): St _ S 5c _ 30\/5 ‘
2 Al 241 13
1 1 1

= +
HN*® HG* HM?

Trong tam giac vuong GHM c6 = HN =63
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Vay d(A'C,AB")=2HN =124/3 ~ 21,

e +1 ;x>0

Cau 30: [Mirc d 3] Cho ham s6 1 (x)= . Biét rang ham s6 £ (x) lién tuc trén
( ) 2xVx*+3+2 ;x<0 ( )

)dx ae+b\3+c véi a,b,ce Q. Giatri a+b—9c bing

R va tich phan J f
X

e

A. 69. B. 33. C.13. D. 25.

Loi giai
FB tic gii: Hupnh Nguyén Ludn Luu

Ta co

¢ f lnx)

f(lnx)d(lnx)zjlf(t)dtzif(x)dxzjif(x)dx+if(x)dx

Q| — C—
II
Q| = C—

Mat khac:

jf j(zxmu)dx i2(x2+3)\/_+3dx+j2dx IZ(\/x2+3)2.d(\/x2+3)++J92dx

-1

@ +(2x), =2\/§—?+2=\B——

=2
3
-1
j.f(x)dx j.(e"+1)dx=(e"+x)‘i)z(e+l)—1=e.
0 0
suyrajf e+ 243 - ?:a—lb 2c——%:a+b 9¢ =33.

Cau31: [Mirc d) 3] Chohamsé y=x"—mx’ +3x+1 (C)va diém M (1;-2). Biét 6 hai gid trj m 1a
m, va m,dé duong thing A:y=x+1 cit dd thi (C) tai ba diém phan biét 4(0;1), B va C
sao cho tam giac MBC c6 dién tich bang 42 . Hoi tong m; +m; thudc khoang nao trong cac
khoang sau day?
A. (35). B. (15;17). C. (1618). D. (31;33).
Loi giai
FB tdac gia: Lé Van Quy

Phuong trinh hoanh d¢ giao diém cua d6 thi ham s (C ) va duong thang A:
' —mx’ +3x+1=x+1

x=0

X -m+2x=0 5
x —mx+2=0 (1)
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Cau 32:

Duodng thang A:y=x+1 cdtdd thi (C) tai ba diém phan biét

< phuong trinh (1) c6 hai nghiém phan biét khac 0
m*—8>0 m> 2\/5

& = (*
2#0 m<-22

Do vay diéu kién (*) thi dudng thing A:y =x+1 cit dd thi (C) tai ba diém phan biét 4(0;1),

B vacC.

).

Gia st B()cl;x1 +1) , C(xz;x2 +1) , VO1 X,, X, 1a hai nghiém cua phuong trinh (1).

Theo dinh Iy Vi-éttacod: x, +x, =m; x,x, =2.

Ta 6 S,y =%d(M;BC).BC

1|I+2+1
<:>4\/_=5%'\/(x1 —x2)2 +(x, —x2)2

= 2\/_ =\/(x1 —x2)2

NOE \/(x1 +x2)2 —4x,x,

=22 =\m* -8

& 8=m’ -8 < m=+4 (théa min didu kién (*)).

Do d6 c6 hai gid tri tri m 1a m, =4 va m, =—4 thoa man yéu cau bai toan.
Vay m’ +m; =32 ¢ (31;33) .

[Mirc d 4] Cho hinh lang try ABCD.A'B'C'D"' ¢6 day ABCD la hinh chit nhat véi
AB=+/6,4D =+/3,4'C =3 va mit phing (ACC'4") vuong gbc v6i déy. Bibt hai mit phing
(ACC'A4") va (ABB'A") tao véinhau goc @ véi tana :% . Thé tich V cua khoi tir dién
BDA'C' 1a
16

D.V=—.
3

A. V =16. B. V' =8.

o
N

Il
W | oo

Loi giai

FB tac gia: Toan Hoang

Goi H 1a hinh chiéu cia B 1én AC.
HA  AB’
%Z 2
d6 BH L(ACC"),BH =~/2,a =90" —(BH,(ABB"))

Khi do =2 nén H la trong tdm tam giac BCD . Khi
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d(H,(4BB"))

Suyra cosa = :d(C,(ABB'))z%cosa.

Goi K 1a trung diém cta 44' = CK 1L A4'

d(C,(4BB')) W2

=sina = :>CK=—cota=2\/§
CK 2

Clz-gA 2_4‘3/5 v6i I 13 hinh chiéu ciia 4' 18n AC .

8

= AA4'=2=A'] =

Taco V,cpp =%V =

Cau 33: [ Mirc d9 3] Cho ham sé y = f(x) c6 dao ham f”(x)=ax’ +bx’ +cx+d ( a,b,c,d 1 céc s
thuc). Him s6 y = f'(x) ¢6 dd thi nhu hinh v& bénva f(1)=0. Sé diém cyc tiéu ciia ham sb

g(x)zf(l—2x)f(2—x) la

O 1 xr

A.3. B.5. C.2. D. 4.
Loi giai

FB tac gia: Toan Hoang
f'(x)=ax(x+1)(x-1):a(xs_x)jf(x)=a[§_%2j+c.
Theo bii f(1)=0 = a=4c(x#0) = f(x)=c(x*~1) .
g'(x)=—2f’(l—2x)f(2—x)—f(1—2x)f'(2—x)
=—2.c[(2—x)2—1T .4c.(1—2x)(—2x)(2—2x)—c[(2—x)2—IT 4e(2-x)(1-x)(3-x)

=4.4¢” 2x.(x=3)(x 1) [ 4x* ~11x+3]
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[ x=0=x

x=1=ux,

X =3=Xx

g'(x)=0e 11++/73
X=——=1x,

8

11-73

x:T:xz

Lap bang xét ddu ta co

X -00 X7 X2 X3 X4 X5 “+00

g ~0+0-0+0-07

Cau 34: [ Mirc d9 4] Xét cac s6 thuc duong x, y théoa man 4(x” + y* +4) +log, {%+ EJ =(xy—4).
Xy

Khi x+4y dat gia tri nho nhét, gia tri cia x—2y bang
A. 0. B. 9. C.-9. D. 6.
Loi giai
Tdc gia FB: Viét Thinh
Ta co
4(x* +y* +4)+log, (% + %] =(xy—4)

2(x+y)
Xy

< 4(x+y)’ —8xy+16+log, =(xy—4)

S [2(x+ )] +log, 2(x+ ) = (xp)* +log, (xp).

Xétham sd f(t)=t>+1,t>0= f'(t)=2t+1>0,V¢t >0=> f(¢) dong bién trén (0;+x).
Dodo f[2(x+y)]=f(xy) = 2(x+y)=xy (¥).

J > 4(tm)
Jo <oy

Nhén xét xy=2(x+y)24\/E:>xy—4\/EZO<:> {

bat P=x+4y < x= P-4y thay vao (*) tacod
2(P—4y+y):y(P—4y)<:>4y2—(6+P)y+2P:O. (**)

Xét bai toan phuong trinh (**) phai c6 nghié¢m.

) ) X P>1
Taco A=(6+P)" -32P>20< P -20P+3620< pe
Miit khac lai c6 P=x+4y>4xy = P>16.

=>x-2y=0.

A A C|2(x+y)=xy x=06
Vay x+4y dat gia tri nho nhat bang 18 khi =

x+4y=18 y=3
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Cau 35: [Mirc d) 4] Cho hai hamsbbacba y = f(x),y = g(x) c6 do thi nhu hinh v&.

Biét rdng x =1,x =3 déu 1 céc diém cyc trj ctia hai ham s6 y = /' (x),y = g(x) dong thoi
3£(1)=g(3)+1, 2/ (3)=g(1)+4 va f(-2x+7)=g(2x—3)~1. Goi M,m 14n luot la gid tri
16n nhét, gid tri nho nhét ciia ham s6 S(x)=f7(x).g(x)—g’(x)-27f(x)-4g(x)+2 trén
doan [1;3]. Tinh M +m.
A. 225, B. —184. C. -154. D. —-170.
Loi gidi

FB tdac gia: Toan Hoang

Tu f(—2x+7)=g(2x-3)-1:

+Thay x=2 vao tadugc f(3)=g(1)-1 kéthop véi 2/ (3)=g(1)+4 :{

+ Thay x =3 vao ta dugc f(l)=g(3)—1,kéth(_)’p véi 3f(1)=g(3)+1 :>{

Taco f'(x)=3a(x—1)(x=3)= f(x)=a(x’=6x* +9x)+b qua (1,1),(3;5)=>a=-1b=5
= f(x)=—x"+6x"-9x+5.

Tuong ty co g(x)=x"—6x"+9x+2.

bit 1= f(x)e[l;5],Vxe[1;3]= g(x)=7-1.

Xét S(x)=h(t)=-+6:>-91-75, 1 [1;5].

t=1

Ta co h'(t)=—3t2+12t—9=0c{t_3.

rﬂg?S(x)zrﬂgf(h(t):—% {M:—75

= =>M+m=-170.
min S (x)=minh(t)=-95 m=-95
[1:3] [1:5]
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Cau 36:

Cau 37:

Vay M +m=-170.

[ Mirc d§ 3] Cho ham s y = x° —8x +(m2 +11)x—2m2 +2 (m la tham sb). C6 bao nhidu gié

tri nguyén cua tham s6 m dé @6 thi ham s c6 hai diém cuc tri & vé hai phia cua truc Ox ?
A. 8. B. 5. C.7. D. 6.

Loi giai
FB tac gia: Loan Minh
Hai diém cuc tri cua dd thi ham s y= x> —8x? +<m2 +1 l)x —2m? +2 & vé hai phia cua truc

Ox khi va chi khi d6 thi cit truc hoanh tai 3 diém phan biét hay phuong trinh
x> —8x? Jr(m2 +1 1)x—2m2 +2=0 (1) c6 3 nghiém phan biét.

C6 (1) x* =8> +1Lx+ 2+ m” (x-2) =0 (x=2)(x* ~6x~1+m* ) =0

x=2
= .
x*—6x—1+m* =0 (*)
Phuong trinh (1) ¢6 3 nghiém phan bi¢t khi va chi khi phuong trinh (*) c6 hai nghiém phan

A>0 {10—m2>0 {—\/ﬁ<m<\/ﬁ
=N =N .

biét khac 2 <:>{
x#2 9_m?>£0 m# 13

Do m nguyén nén m e {—2;—1; 0;1;2}. Viay c6 5 gia tri nguén cia tham s6 mthéa man yéu cau
bai toan.
[ Mike d 3] C6 bao nhiéu gia tri nguyén cta tham sé m nhé hon 10 dé ham sé
y=03x"—4x’ —12x* + m‘ nghich bién trén khoang (—oo;—l) ?
A. 3. B. 4. C.6. D. 5.
Loi giai

FB tic gia: Quang Trin

x=0
Xét f(x)=3x"—4x’ —12x> +m c6 f'(x)=12x"—12x" —24x ; f'(x)=0|x=-1
x=2
Bang bién thién
@ —oo -1 ] 2 “+oo
@)

- 0 + 0 = 0 +
+oc m +oo
f(z)
—54+m =324 m

Ta thay ham s§ y = |f(x)| nghich bién trén (—o0;—1) khi -5+m>0< m>5

Do meZ va m<10 néntacod me{5;6,7;89}.
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Cau 38:

Cau 39:

[Mirc d9 3] Cho ba mit cau (S, ),(S,),(S,) c6 ban kinh lan lugt 1a R, R,, R, d6i mot tiép xtc
v6i nhau va cung tiép xic v6i mat phang (P) . Cac tiép diém ciia ba mat cdu voi miat phang
(P) 18p thanh mot tam giac c6 d6 dai ba canh lan lugt 13 2,3,4 . Tinh téng R+R +R?

A2 2 7. D. 2.
T 12 12 12 12

FB tic gia: Quang Tran.

0,
)
(o
(e
fu ‘l/&h
A B

Goi 4,B,C lan lugt 14 tiép diém clia cac mat cau (S,),(S,),(S;) voi mit phing (P). Khong
mat tinh téng quat, gia st AB=2,BC =3,4C = 4.

Goi H 14 hinh chiéu vuéng goc ctia O, trén O,B . Khi d6 ta co
(R +R,) =0,0,> =0O,H* +O,H* = A4B* +(R, —R,)’

Suyra 4R R, = AB”> hay RR,=1.

Tuong ty ta cling chimg minh dugc R,R, = % , RR, =4.

Ta co

RR, =1
RR, =1 = Rlzg

9 RR, =—
&&=ZC> 4 Syp 3
RR,=4 24

RR, =4

RRR =3 (R =3

Suy ra R1+R2+R3=16—21.

[Mirc d 3] Cho hai ham s bac ba y = f(x) va y=g(x)=—f(mx+n), (trong 46 m,ne Q)
c6 d thi nhu hinh v& bén. Biét rang diém cyc tiéu ciia ham s6 y = g(x) 16n hon diém cuc dai

ciaham s y=g(x) la 5 don vi va g(0)=—1. Khi d6 gi4 tri biéu thic P=3m+2n la
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Cau 40:

A.?. B.%. C. —%. D.%.
Loi giai
FB tac gia: Cao Ba Duyét
Do y= f(x) 12 ham sb bac ba nén y

y=1)

f(x)=ax’ +bx* +ex+d; f'(x)=3ax’ +2bx+c

Theo db thi ta co:

y = glx)

Do d6 f(x)=—x3+3x2—1.
Tacod g(x):—f(mx+n):>g(x):(mx+n)3—3(mx+n)2+l
n=1 (TM)

Do g(0)2—13n3—3n2+1=—1 = n=1+\/§(L).

nzl—\/g(L)
:>g(x)=(mx+1)3—3(mx+1)2+1=m3x3—3mx+2.

Dua vao do thi ham sd g(x) thi m>0=>meQ".

x=—

g'(x)=3m'x’ -3m=0=m’x’ =1 "

x=——
m

2
Theo bai ra ta co: X, —X, =5=>—=5=>m=—.
m 5
6 16
Vay P=3m+2n:g+2=?.

2x +11 (C) va diém M e (C) . Tiép myén cua (C) tai M cit

[Mirc d9 3] Cho ham s6 y =

dudng tiém can ngang cta do thi tai diém 4. Héi c6 bao nhiéu diém M thudc db thi (C) c6

toa do 1a cac sb nguyén dé diém 4 cach géc toa d0 mot khoang nho hon 2@ ?
A.4 B.6 C.5 D. 3.
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Cau 41:

Loi giai

Tdc gid: Nguyén Vin Khoa; Fb: Khoa Nguyen

—
(x-1)"
Gia su M(xo;zx0 +1JE(C), x, %1, x, €Z.
x,—1
Tiép tuyén cua (C) tai M : y =_—32(x—x0)+ 2%, +1(A).
(xo—l) xo—l

Dudng tiém can ngang cta do thi (C): y =2.

-3
Xét phuong trinh: 2=———(x—x, )+
(x0—1)2( 0) xo_l

2x, +1

< 2(x, —l)2 =-3(x—x,)+(2x, +1)(x, —1)

S x=2x,-1.
Tiép tuyén A cat tiém can ngang tai diém 161(2x0 -1 2) .

Taco 04 <2102 = 04 <40<:>(2x0—1)2+4<40<:>—§<x0<%.

Do x, € Z,x, #1 = x, =-2;-1;0;2;3.
Do toa d¢ diém M la cac s nguyén nén M (-2;1),M (0;-1),M (2;5).

[ Mitke d9 4] Cho K 1a tap hop cac sb tu nhién c6 bon chit sd, chon ngau nhién mét sb tir K .
Tinh x4c suit dé s6 dugc chon co téng céc chix s6 1a bdi cua 4.
. 2243 _ B. 2226 _ C. 2250 _ D. 2249 |
9000 9000 9000 9000

Loi giai
Fb tac gia: Lé Minh Hué
Khong gian miu ¢6 9000 phan tir.
Goi 86 ¢6 4 chit s6 ma téng cac chir sd chia hét cho 4 1a abed .

Xét nhom cac chit sé khi chia cho 4 ¢6 4 nhoém khac nhau vé sb du
(0,4,8),{1,5,9},12,6},13,7}.

TH1: a#9
Lap sb bed ¢6 10° cach.
Tiép theo chon asao cho (a +b+c+d)f4c() 2 cach.

= C6 2000 sb.
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Cau 42:

STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhitng dam mé todn THPT

b+9

TH2: a=9va
b#8

Lap sb cd c6 10> céch.

Chon b dé b+c+d chia cho 4 du 3 ¢6 2 cach.
= C6 200 s0.

TH3: ¢ =9,b=9

. #8
Néu {C 9thi chon d ¢6 10 cach, chon cc6 2 cach.
c#

Néu ¢ =8thi d chia 4 du 2 nén ¢6 2 cach chon.
Néu ¢ =9thi d chia 4 du 1 nén c6 3 cach chon.
= C6 2.10+2+3=25 sb.

TH4:a=9,b=8

. #8
Néu {C 9thi chon d ¢6 10 cach, chon cc6 2 cach.
c#

Néu ¢ =8thi d chia 4 du 3 nén c6 2 cach chon.
Néu ¢ =9thi d chia 4 du 2 nén ¢6 2 cach chon.
= C6 2.10+2+2=24 sb.

Vay ¢6 2000+200+25+24=2249 sb.

2249

XA4c suit can tim 1a .
9000

[Mire d 3] Cho hinh chop S.ABCD c6 day ABCD la hinh chii nhét, 4B =a, AD = a\/§ . Mat

bén S4B la tam giac déu va nam trong mit phang vudng goc voi mit day. Cosin cua goc giita

dudng thang SD va mit phang (SBC) bang

A. B. ¥

NG

Loi giai

FB tac gida: Ngo Yen
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Cau 43:

Goi H la trung diém cta 4B .

Do mit bén S4B 1a tam giac déu va nam trong mit phang vudng goc véi mit day

:>SHJ_(ABCD).
[ d(D,(SBC
Goi a = (SD,(SBC)) =sina =%.

Do 4D//(SBC)=>d(D,(SBC))=d(4,(SBC))=2d (H,(SBC))=2HK .

V6i K 13 hinh chiéu vudng goc cia H 1én SB.

Ta co AHzﬁ,BH:Emé 12= 12+ %31-[[{;&361(1),(53@')):&.
2 2 HK SH- BH 4 2

Tam gisc SHD vudng tai H = SD =~/SH> + HD® =\/SH? + AH> + AD” =2a.

.. d(D,(sBC)) 3 J13
Viy sina=———>=—=cosa=—-—
SD 4 4
[ Mie @ 3] Cho ham s y = x| (m 1a tham s6). Tap hop cac gia tri cia
N2X* =2x-m—x—1
tham s6 m dé do thi ham s6 c6 bon dudng tiém can la
A me(-54|\{4}! B.me[-54]\{-4}. C.me[-54]. D. me(-54)\{-4}.
Loi giai

FB tac gia: Cao Bd Duyét

. 1 .
Tacod lim y= va lim y = la cac

1
X—>+00 \/E _1 X—>—00 _\/5 _ 1

duodng tiém can ngang cia DTHS.

nén duong thang y = 1 va y= 1
V21 21

Nhan xét: Phuong trinh v/2x* —2x—m —x—1=0 c6 nhiéu nhét 2 nghiém.

Do d6 dé DTHS c6 4 tiém can thi phuong trinh v/2x* —2x—m —x—1=0 (1) phai c6 2 nghiém

phéan biét khac 1.

Taco V2x*—2x—m—x—-1=0<+/2x*=2x—m =x+1<:>{

x>-1

2x2—2x—m:()c+1)2

xz-1
< 2
X —4x-1=m

Béng bién thién ham y = x> —4x—1
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Tir bang bién thién suy ra phuong trinh (1) c6 hai nghiém phén biét khéc 1 khi m € (-5;4]\{4}
Cau 44: [ Mirc do 4] C6 bao nhiéu gia tri nguyén cua m thudc doan [0;2021] dé phuong trinh
In*(x+m)+m’+3e"In(x+m)" =™ c6 nghiém 16n hon 6?
A. 2021. B. 1010. C. 1624, D. 2020.
Loi giai

FB tdac gia: Cao Ba Duyét

Phuong trinh <> In’ (x + m) +m’ —e” +3me’ In (x+ m) =0 (*)
In(x+m)=a

bat <\m=»>

- =¢
Tu (*):>a3+b3+c3—3abc=0 c>(a+b+c)[(a—b)2 +(b—C)2 +(c—a)2}=0

{a+b+c:0 {ln(x+m)+m—ex:0 (1)
= o
a=b=c

1n(x+m)=m=ex (2)
Xét (2):In(x+m)=m=e"= ln(x—e”)z—ex.

Xét f(x)zx—ex. Co f’(x)zl—ex =0 < x=0. Ta c6 Bang bién thién:

f(x) - 0 -

Do x—¢' <£-1 Vx e R. = Phuong trinh ln(x—ex)z—ex v0 nghiém.
Xét (l): ln(x+m)+m—e"=0.

. t+m=e* . . .
bat ln(x+m)=l:> =>t—x=e¢ - e +tx=¢ +¢.
e =x+m

STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhitng dam mé todn THPT Trang 31



SIEU PHAM TO 16-STRONG TEAM DE THI HOC SINH GIOI MON TOAN THANH HOA 2021-2022

Cau 45:

Ham g(u)ze”+u. Co g’(u)ze“ +1>0 ‘v’ueR:g(u)déng bién trén R
Ma g(x)=g(t)=>x=tex=In(x+m)om=e"—x.

Xét h(x)zex—x.Xét h’(x)zex—l=0<:>x=0. Ta c6 Bang bién thién:

T —o0 0 6 +00

Dé PT da cho ¢6 nghiém x> 6 thi phuong trinh /4(x)=m c6 nghiém x>6.
Tir Bang bién thién = m > e° —6.
Ma me[0;2021]; mnguyén = m € {398;399;...;2021} . = C6 1624 gid tri ciia m .
[ Mikc d 3] Chohamsb y= f (x) c6 dao ham lién tuc trén R va théa man diéu kién
5f(x)-7/(1-x)=3(x* -2x),Vx R .. Biét ring tich phan / =j01x.f'(x)dx=—% (Vi a,b 1a
céc sO nguyén duong va % 1a phan sé t6i gian). Tinh T =3a—b.
A. T =-48. B.T=16. C.T=0. D.T=1.
Loi gidi

FB tac gia: Thanh Dvrc Trung

Taco 1= [ xd(f(x)=f (x), ~[ £ (x)dv=r (1)~ f(x)dx
0 0 0 0

Tir didukién 51 (x)-7/(1-x)=3(x’ -2x),VxeR
Cho x=0,taco 5/(0)-7/(1)=0

Cho x=1,taco ~7/(0)+5/(1)=-3

Tudosuyra f(1)=

0 |

[ f(x)dx=], f(1-x)dv

Ciing tir diéu kién 5/ (x)—7/(1-x) :3(x2 —2x),Vx eR,tasuyra

[[57(x)=77(1-x)]dv=] (3x* ~6x)ir = [ f(x)dr=1.
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Cau 46:

Cau 47:

Tacod I=§—1=_—3 nén a=3,b=8.
8 8

Vay T =3a-b=1
[Mirc d9 3] Cho phuong trinh sin”*’ x +cos™’ x =2 (sin2022 x + cos™? x). Téng cac nghiém

cua phuong trinh trong khoang (O; 2021) bang

2 2
A. [%] ™. B. (643) 7. C. [%) 7. D. (644)" .
Loi giai

FB tic gid: Trwong Thi Tuyén
Ta co:

sin®®® x +cos™™ x =2 (sin2°22 x + cos?* x) < sin?™ x (1 —2sin? x) +cos™ x (1 —2cos’ x) =0

x_7r+k7r
cos2x=0 )

< sin* x.cos2x — cos™® x.cos2x =0 < 2020 4 2 ,keZ
LR

Tdng cac nghiém ciia phwong trinh 1a: %—i— k%.

Dé tong c4c nghiém trong khoang (0; 2021) < k ={0,1,...,1286} .

2
Khi do téng céc nghiém béng %.1287+%(1+ 2 1286) = [12287] _

[ Mitre @6 3] Mot tinh 4 dua ra nghi quyét vé giam bién ché can bo cong chirc, vién chirc
hudng lwong tir ngan sach nha nudc trong giai doan 2015—2021( 6 nam) 12 9,9% so véi s6
lwong hién c6 nim 2015 theo phuong thirc “ra 2 vao 17(tirc 1a khi giam dbi tuong huéng luong
tir ngan sach nha nudc 2 nguoi thi dugc tuyén méi 1 nguoi). Gia st ty 1¢ giam va tuyén dung
mdi ndm so voi nam trude d6 1a nhu nhau. Tinh ty 18 tuyén dung méi hang nam(lam tron dén
0,01%).
A. 1,72% . B. 2,06%. C.1,13%. D. 1,85%.
Loi giai

FB tic gia: Trwong Thi Tuyén
Goi x1a s6 can b cong chirc, vién chirc tinh 4 nam 2015 (x e N")
rlaty 1€ gidm hang nam.
Ta c6 s6 ngudi mat viéc nam tht nhat xr

SO nguoi mat viéc con lai sau nam thir nhat x—xr =x(1-r)
Tuong tw s6 ngudi mat viéc sau nim thir sau 1a x(1-7)°r

Suy ra tong s6 ngudi mét viée 1a: xr+x(1—r)r+...+x(1—=7r)’r =9,9%x
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Sr+(=-rr+.+(1-r)r=0,099

- r[l—(l—r) J

=0,099 < (1-7)° =0,901 < r~0,0172 =1,72%
1-(1-r)

Ty 18 tuyén dung méi hang ndm chinh 13 ty 1¢ giam hang nam.

Vay ty 18 tuyén dung hang nam 1a 1,72%.

Cau 48: [ Mikc d¢ 4] C6 bao nhiéu bd (x;y)vc’ri x, 1a cac s6 nguyén va 1< x, y <2021 dong thoi

théa man diéu kién (xy+2x+4y+8)log, 2y . (2x+3y —xy—6)log, (2x+1J?
y+2 x-3

A. 2018.2021. B. 2. C. 4036. D. 2018.
Loi gidi

FB Tic giad Toan Hoang, Kiéu Thanh Binh
Cich 1: Thiay Hoang Thanh Toan

,yEN":x,y <2021 .
Y Hr= {x,yeN 1x,y <2021

Piéu kién {2x+1 2y
>0, 0 ,
~—3 y—|—2> x>3,y>0
BPT < (x+4)(y+2).log 2y <(x=3)(2-y).log 2xtl
) P x-

2 +31 —log, 1) <0

<:>(x+4)(y+2)(10g3%—10g3 1j+(y—2).(x—3).[log2 -

<:>(x+4)(y+2)-2yy_%_2.m+(y—2)(x—3).%nSO,(m,n>0)
< (x+4)(y-2)(m+n)<0

&S y<L2

-1 ,
:[y , = ¥E.5.. 2021} = o 4036 by sb (x:).

Cich 2: Thiy Kiéu Thanh Binh

x,y €N 1x,y <2021

+ Piéu kién {2x+1 2
Xt >0, x>3,y>0

x—3 Ty42

x,y €N :1x,y <2021 {

>0

BPT cho ¢6 dang (x—3)(y—2)log2[x—-l_:+lj+(x+4)(y+2)log3[y_§+1jSO (*).
x— y+

x+4

+Xét y =1 thi (*) thanh —(x—3)log2(

2
3 +1j+3(x+4)10g3§£0, rd rang BPT nay
x_

nghi¢m ding voi moi x >3 vi
—(x-3)<0, logz(i:+lJ>log2(0+l)=0, 3(x+4)>0, log3§<0,
x_

Truong hop ndy cho ta ding 2018 bd (x;y)=(x;1) v6i 4<x<202L,xeN.
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Cau 49:

+ Xét y=2 thi (*) thanh 4(x + 4)log3 1<0, BPT nay cling luén ding v6i moi x ma
4<x<202,xeN.

Truong hop nay cho ta 2018 cap (x;y).

+Véi y>2,x>3 thi VT(*) >0 nén (*) khong xay ra.

Vay c6 ding 4036 bd s (x;») thoa man yéu cau bai toan.

[ Mirc dg 3] Cho khéi tru (T ) c6 hai day 1a hai hinh tron (O) va (O') . Xét hinh chir nhat
ABCD c¢6 hai diém 4, B clng thude duong tron (O) va hai diém C,D cling thude dudng tron
(0’) sao cho AB = a\/g ,BC =2a déng thoi mat phfmg (ABCD) tao voi mat day cda hinh tru
mot goc 60°. Thé tich khéi tru (T ) bang

3 3
A V3 7m3\/§ c. \/5 .

. B.

. D. 27a°\3 .
3 9

Loi giai

FB tac gia: Viét Thinh, word Quéc T. hép

Goi A',B' lan luot 12 hinh chiéu vudng goc cia 4, B 1én duong tron (O'). D@ thiy ABB'A’ 1a
hinh chit nhét. Do viy AB//A'B',AB=A'B' (1)

Ta c6 ABCD 1a hinh chit nhat nén 4B//CD,AB =CD (2).

Tt hai diéu trén suy ra DCB'A’1a hinh binh hanh, nhung vi tir gidc nay noi tiép duong tron
(O') nén no 1a hinh chit nhat.

Tacod B'C 1a hinh chiéu vudng goc ciia BC trén (A'B'CD)nén ta co:

DLB /\
{C ° ((4BCD),(A'B'CD))=(BC;B'C)=BCB'=60°.

CD 1 BC
= BB’ =2a.sin60° = a3 = h; B'C = 2a cos 60° = a

= DB' =+DC*+CB? =2a=r=a

=V=nr’h= 7m3\/§
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Cau 50: [Murc do 4] Cho hinh chép S.ABC, c6 day ta giac ABC vudng tai A, AB = a2 , AC = a5
Hinh chiéu ctia diém S trén mit phang (ABC ) trung v6i trung diém cia doan thang BC . Biét
goc gitra mat phang (SAB) va mit phang (SAC ) bang 60°. Thé tich cta khbi chop S.4BC la

3 3 3 3
A.“@. B.S“m. C.S“‘/g. p, &N210.
= 2 12 12 24

Loi giai

FB tac gia: Minh Pham

Taco SA4 L (ABCD) suyra SALCD, cing v6i CD L AD tadugec CD L (SAD) vi vay goc tao
boi SC voéi mit phing (SAD) 1a CSD hay ta c6 CSD =30°.
Goi 1,J lan luot 1a trung diém ctia 4B, AC va O la trung diém cia BC luc d6 taco OI,0J,0S

d6i mdt vudng goéc véi nhau, do d6 ta chon hé truc toa do (Oxyz) voi Ox,0y, Oz 1a cac tia trung

av's a\/E_O] B[a\/g _&_0]

véi OI,0J,0S. Pat SO =ha, toa d0 cac diém A[ 5 ; 5 ; ;

2 2
C(_a s;a\2/§;0

> ] va §(0;0;ha).
Toa d0 cac vecto ZEz(O;—aﬁ;O):a.ﬁ voi ﬁ:(O;—\/E;O),
ZEz(aﬁ;O;O):a.; voi ;z(\/g;O;O),

AS = (_ﬁa;—%a;haJ =ak v6i k= [—g;—ﬁ;h)

2
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Ta c6 vecto phap tuyén ciia mat phing (SAB) la nT = [ﬁ,l;] = [—ﬁh;o;—@] va phép tuyén

ctia m3t phiing (S4C) 1a n, =| v.k | {OQ‘*E ;_@}'

Theo gia thiét goc gitta hai mat phang (SAB) va mat phang (SAC ) bing 60° nén ta cd

| 1B
= h=—.
‘nl n| 2 2
3
Tir ddy ta c6 thé tich khéi chép S.4BC 1a V:%,_"; %-a\/z,a\/g: a 1230 .
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