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Caul. Trong cac ham sd sau ddy, ham sé nao 1a ham s6 chin?
A. y=sin x—i—%]. B. y=sinx. C. y=sinx+tanx. D. y=sinx.cosx
Cau 2. Mot hoc sinh ¢6 4 quyén sach Toan khac nhau va 5 quyén sach Ngit van khac nhau. Hoi ¢o
bao nhiéu cach xép 9 quyén séach trén gid sao cho hai quyén sach ké nhau phai khac loai ?
A. 20. B. 2880. C. 362880 . D. 5760 .
Cau3. Cho cép so cong (u,) véi u;=6; d=9. Khi d6 so 2022 1a s hang thir bao nhiéu cua cap
s6?
A. 226 . B. 225. C. 223. D. 224.
Caud4. Timmdéhamsd y=(m—1)x*+(2m-1)x’+1 c6 dung 3 diém cuc tri.
1 1 1 1
A.—<m<]1. B. —<m«<l1. C. —<m<l. D. —<m<1
2 2 2 2
Cau5. Dit a=In2,h=1In5, hiy biéudién I = lnl+ln%+ln§+...+ln%+ln2 theo a va b.
2 3 4 99 100
A. I=-2(a+Db) B. I=-2(a-b) C. I=2(a+b) D. I =2(a-b)
Ciu 6. Ling tru ding c6 ddy 1a hinh thoi c6 bao nhiéu mit phang ddi xtng?
A. 2. B. 9. C.3. D. 5.
Cau7. Cho doan thing AB c6 d6 dai bang 2a, vé& tia Ax vé phia diém B sao cho diém B ludn
cach tia Ax mot doan bang a. Goi H 1a hinh chi¢u cia B 1én tia Ax, khi tam gidc AHB
quay quanh truc AB thi duong gap khuc AHB v& thanh mat tron xoay c6 dién tich xung
quanh bang:
2 3443 )7d 143 ) zd® 2+2)7d?
NEE I ) I (e ) e )
2 2 2 2
Cau8. Cit hinh tru (T ) béng mot mat phéng di qua truc dugc thiét dién 12 mot hinh chir nhét c6 dién
tich bang 30cm? va chu vi bang 26 c¢m . Biét chiéu dai ctia hinh chit nhat 16n hon dudng kinh
mat ddy cua hinh tru (T ) Dién tich toan phﬁn cua (T ) la:
2 237 2 697 2 2
A. 237z(cm ) . B. T(cm ) . C. T(cm ) . D. 697r(cm )
Ciau9. Chohamsd f(x) xac dinh trén R\{%} thoa min f'(x)= 5 2 1,f(O) =1,/(1)=2. Gia tri
x —
cua biéu thirc f(—1)+ f(3) bang
A. 2+1Inl5 B. 3+1In15 C. Inl15 D. 4+1Inl5
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Cau 10.

Cau 11.
316p ?

Cau 12.

Cau 13.

Cho J.(3x2 —2x+ l)dx = 6. Gié tri ciia tham s6 m thudc khoang nao sau day?
0

A. (-1;2). B. (—;0). C. (0;4). D. (-3;1).
C6 bao nhiéu cach phan cong 4 thay gido day toan vao day 12 16p 12, ma mdi thay day ding

A. 369600 B. 396900 C. 220 D. 369000

xt+xt+2

5 két qua la :
(x*+1)(3x-1) core A

X—>+%0

Gidi han lim \/

A. 3 B. ? C. 3 D. 3

3
Cho tr dién OABC c6 OA, OB, OC d6i mdt vudng gdéc voi nhau va O4= 0B =O0C . Goi

M 14 trung diém ciia BC (tham khao hinh v& bén dudi). Goc giita hai dudong thaing OM va AB bang

Cau 14.

Cau 15.

A

o

A. 45° B. 90° C. 30° D. 60°
Cho ham s y = f(x) c6 d6 thi ham y = f’(x) nhu hinh vé bén dudi.
AY

Ham s6 da cho nghich bién trén khoang

A. (—0;-2). B. (-2;1). C. (—0;—4). D. (-2;3).

C6 bao nhiéu gia tri nguyén duong cua m dé khoang cach tir gbc toa d6 O dén duong thing
diqua?2 diém cuc tri cta dd thi ham s6 y =x’ —3x+m nhd hon hoic béng V5.

A.S. B. 2. C.11. D. 4.
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Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Cau 21.

Cau 22.

.Cau 23.

Gia tri nho nhét va 16n nhat cia ham sb y= x—2\/; trén doan [0;9] lan luot 1a m va M .
Gia tri cua tong m+ M bang

A. 2. B. 3. C.0. D. 1.
\ A ax+1 v AN 2 12 e . \ ~
Chohamso y = 3 (a,b,c1a cac tham s6) co bang bién thién nhu hinh vé
X+ ¢
L e 2 +o0
y + +
+00 1
Y
1 —00
Xét cac phat biéu sau:
(1): e>1.
(2): a+b<0
(3): a+b+c=0.
(4):a>0
S6 phat biéu dung 1a
A. 1. B. 2. C. 3. D. 4.
Pit log, 2 =a khi d6 log,, 27 bang
A2 B. - c. = p. X
4 4a 3a 3

Cho hai s6 thuc duong x, y théa man log, <x2 +y2> — 1+ log, xy. Ménh & nao dudi day

dang?
A.x=y. B.x>y. C.x<y. D. x=)".

. , N +nb .
Pit a = log,3; b=log, 3. Néu biu dién log, 452 8UmEm) s » bing

b(a+p)

A.3 B. 4 C.6 D. -3
Mot hinh da dién 16i c¢6 s6 mat M , sb dinh D va sé canh C. Khi d6, hé thic nao dudi day 1a
dang ?
A.D+M-C=2 B.D+C-M=2 C.M+C-D=2 D.M+D=C
Tinh the tich 7 cua khdi lang try tam gidc déu ABC.A'B'C" ¢c6 AC'=5a,canh dayla 4a.
AV =124°. B. V =20a’/3 . C.V =20d". D. vV =124°3.

Cho hinh chop S.4ABC c6 day ABC latam giac cantai 4, AB= AC =4a; BC = 6a .Hinh

chiéu vudng goc ctia S trén mit phang (ABC ) nam trong tam giac ABC . Cac mit bén cta hinh chop

cling tao voi day goc 60°. Tinh thé tich khdi chop S.4BC.

Cau 24.

A. 6a°+3. B. °+\/3. C. 84°3. D. 34°\3.

Cho hinh nén dinh 7, dudng cao 10 (O 1a tAm cia ddy) va co d6 dai dudng sinh bang 3cm,

goc & dinh bang 60°. Goi K 1a diém thudc doan 10 théa méin IO = %IK , cat hinh non bang
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Cau 25.

Cau 26.

Cau 27.

Cau 28.

Cau 29.

Cau 30.

Cau 31.

Cau 32.

mit phang (P) qua K va vudng goéc v6i 10, khi d6 thiét dién tao thanh co dién tich 1a S .
Tinh S'.

V4 27
A. S==(cm*). B. S=7x(cm?). C. S=37(cm?). D. S =""(cm*).

" (en) (em) (en) (o)

Cho F (x):x2 1a mot nguyén ham cua ham sb f (x)ezx. Tim nguyén ham cta ham s

f'(x)ezx.

A. J.f'(x)ezxdxz—sz +2x+C. ]?o.J-f'(x)ez"dx=—x2 +2x+C.
C. J.f'(x)ezxdx:—x2 +x+C. D.J.f'(x)ez”‘dx:bc2 -2x+C.
X
C6 bao nhiéu s6 thuc a dé J. ~dx =1.
ya+tx
A. 2 B. 1 C.0 D. 3

S6 gia tri nguyén cua tham sb m thudc doan [—2022;2022] dé phuong trinh
(m+1)sin® x—sin 2x +cos2x =0 c6 nghiém la:

A. 4045. B. 4044 . C. 2023. D. 2024.

Cho hinh chop S.ABCD c6 day ABCD 1la hinh vuong canh a, S4 vudng goc voi day va
SA=a~/3.Goi a la goc giita SD va (SAC). Gia tri sine bing

A2 B Y2 e . Y2
4 2 2 3

C6 bao nhiu g4 tri nguyén 4m coa tham s6 m d& ham s
y= %x“ —%xz +(2m+15)x—3m+1 dong bién trén khoang (0;+0)?
A. 2. B. 3. C.5. D. 4.

Cho ham sb y = |x3 —3x% +m|, voi m 12 tham s6. Goi S 1a tip hop tit ca cac gid tri nguyén cta

tham s6 m dé do thi ham s c6 5 diém cuc tri. Tong tat ca cac phan tir ciia tap S 1a
A.3 B. 10 C.6 D.5
Cho ham s0 y = f(x) c6 bang bién thién nhu sau

X | —o0 0 2 +00
y' — + 0 —
+o0
—1 | —0 —a0

Tap hop tat ca cac gia tri thuc ctia tham sd m dé phuong trinh | f (x)| +m =0 c6 5 nghiém

phan biét la
A. (-2-1]. B. [-1;2). C. (-2-1). D. (-21).

Cho hinh chép déu dinh S c6 ddy la da giac déu 8 canh. Mot hinh nén dinh S ¢6 day
1a duwong tron ngoai ti€p day hinh chép. Tinh ti s6 thé tich ctia khoi nén va khoi chop
twong tng.
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Cau 33.

Cau 34.

Cau 35.

Cau 36.

Cau 37.

Cau 38.

V4 T V4 2
A —. B. —. C. —. D. —.
3 22 2 33
14 . N . , 4 _1_ 2 2
$6 dubmg tiém cdn dimg clia dd thj him s§ y= XL VX ¥2X40 ),
X +x-2
A. 3. B. 2. C. 1. D. 0.
Goi x, = a+by3 voi (a,b,ce N ,ﬁ t6i gian) 14 mot nghiém 16n hon 1 cua phuong trinh
C C

l 1-x
2){(\/5))6 —Gj +l}:2x2 _1.Giatrictia P=a+b+c la
A. P=6. B.P=0. C.P=2. D. P=4.
Cho céac ham s6 f(x), f,(x), £,(x),... thoa man:
e +1
fl(x):f(x):lnﬁ; frn() = f(f,(x),Vn=1;2;3;...
Khang dinh nao sau ddy ding?

A. fy(In2)=In2. B. fy;(In3)=In4. C. fy,;(In2)=In3. D. fy,;(In3)=In3.

C6 bao nhiéu gia tri nguyén cua m dé phuong trinh (x— 1).log(e"‘ + m) =x—2 ¢62 nghiém
thuc phan bi¢t
A. Vo sb. B. 11. C.9. D. 10.
Cho hinh hép dimg ABCD.4,B,C,D, ¢6 canh AB=AD =2, A4, =~/3 va gbc BAD =60°.
Goi M, N lan luot 1a trung diém ciia cac canh 4,D, va A B,. Tinh thé tich V' ctia khdi chop
A.BDMN .
A.Vzi. B.V:i. C.V=4. D.V=2.

2 2
Mot con qua dang khat nude. N6 bay réat 1au dé tim nudc nhung chang thay mot giot nudc

nao. Mét qua, né du xudng canh cdy nghi. N6 nhin quanh va bong thdy mot cai binh hinh tru
c6 ban kinh day 1a 2c¢m, chiéu cao 21em ¢ dudi mot goc cay. Trong binh dang c6 mot it
nudc, khoang cach giira day cde va mit nude 13 12¢m (Hinh v&). Nhin chung quanh, qua thay
nhing vién d4 nho nam lay It & gin ddy. Lap tirc, né dung mé gip mot vién da hinh cu co
ban kinh 0,6cm tha vao binh. Cur nhu vay, né gap nhiing vién da khac va tiép tuc tha vao
binh. Gia sir cac vién da déu 1a hinh ciu c6 ban kinh 0,6¢m Chang bao 1au, nuée da dang 1én.
Dé udng duoc nude thi con qua can tha vao binh it nhat bao nhiéu vién da biét rang qua mudn
uong dugc nude trong coc thi mat nude phai cach miéng coc khong qué 6¢m ?
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Cau 39.

Cau 40.

Cau 41.

Cau 42.

Cau 43.

e I’ ) % - - o '-7 'S"
e, s ' ﬁ e~
e S - = —

Tl o —

A. 42. B. 41. C. 30. D. 27.

N
N
1N

Trong tt ca cac hinh chop tir gidc déu ndi tiép mat cau c6 ban kinh bang 9, khdi chop co thé
tich 16n nhat bang bao nhiéu ?

A. 576v2 . B. 144. C. 576. D. 1446 .

Xét ham s6 f(x) lién tyc trén [0;1] va théa man diu kién 4x.f(x2)+ 3f(1-x)=+1-x".

1
Tich phan 7 = If(x)dx bang:
0

AT=2 B. /=2, c.1==2. p. /=%
20 16 6 4
4 2 _ 2022
Cho £(x)#0, f/(x)=25 =L p2(2), £(1)=—L. xet szzf(k):l(ﬁ-lj vi 2
X 3 pa 2\ a a
t6i gian. Tinh a+b.
A. 4092530. B. 4090507 . C. 4088485. D. 4086463.

Mot ban cd vua gém 8x8 0 vudng, mdi 6 co canh béng 1 don vi. Mgt 6 vura 1a hinh vuong
hay hinh chit nhat, hai 6 1a hinh chit nhat,... Chon ngiu nhién mét hinh chit nhat trén ban co.
Xéc suit dé hinh duoc chon 1a mot hinh vudng c6 canh 16n hon 4 don vi bang

A B. c. > D. .
216 108 196 216

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chir nhat tdim O, AB=a, BC = a\/§ . Tam
gidc ASO cantai S, mit phing (SAD) vudng géc véi mit phing (ABCD), géc gilta SD va
(ABCD) bang 60°. Khoang céch giira hai duong thing SB va AC bing

B. 22 C.

3 3a
2 2

1

AL

NCHENY
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Cau 44.

Cau 45.

Cau 46.

Cau 47.

Cau 48.

Cau 49.

Cau 50.

Cho ham s6 y=ax’ —x*+bx—1 v6i a,b 1a cac sb thuc, a#0, a#b sao cho dd thi ham sb
cit truc Ox tai ba diém co hoanh do duong. Tim gid tri nho nhat cua biéu thuc
5a* -3ab+2

a’ (b - a) '
A. 1543, B. 8+/2. C. 114/6. D. 124/3.

Cho ham s6 f(x)=x"—6x"+9x. it f* (x)zf(f’"1 (x)) v6i k 1a sb ty nhién 16n hon 1.

P=

Héi phuong trinh [~ (x) =0 c6 bao nhiéu nghi¢m?

A. 19684. B. 9841. C. 19683. D. 9842
Cho x;yeR, (x>0) thoa man: 2021 +20217* + x+1=2021""" +m—y(x+3).
Tim gi4 tri nho nhat cia 7 =x+2y.
NES B. 1. c. -2 D. 1.
3 3

. x2
S6 nghiém cua phuong trinh PREE In (x2 —~ 2) =2022 1a
A. 3. B. 1. C. 4. D. 2.

xX+y
XY xp+2

Xét cac sb thuc duong x, y thoa man log =x(x-3)+y(y-3)+xy. Tim

gia tri 16n nhit cua P = 3x+2y+1 .
xX+y+6
A. 2 B. 1 C.3 D. 4

Cho hinh chép S.4BCD c6 day 1a hinh binh hanh. Géc tao béi mit bén (S4B) véi ddy bang
a. Ti s6 dién tich cua tam gidc SAB va hinh binh hanh 4BCD bang k . Mt phang (P) di
qua AB va chia hinh chép S.4BCD thanh hai phan c6 thé tich bang nhau. Goi () 1 géc tao
bdi mit phang (P) va mit day. Tinh cot 8 theo k va a.

A. cotﬂzcotoz+\/§_Jr1 B. (:o‘t/3=tan05+\/§_Jr1
ksina ksina
C. COtﬂZCOta-}-\/g._l D. cot,ﬁ':tanowr\/g._1
ksina ksinax

Cho tir dién ABCD c6 thé tich 1a ¥ . Diém M thay dbi trong tam giac BCD . Cac duong
thang qua M va song song véi AB, AC, AD lan lugt cét cdc mat phang (ACD), (A4BD),

(ABC) tai N, P, Q. Gié tri 16n nhat cia thé tich khéi tr dién MNPQ la

A~ B. . c.o. D. ~.
27 16 8 54
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BANG DAP AN

Cau |1 2 3 4 5 6 7 8 9 10 11 12 13
DA | A B B A B C B C A B D
Cau | 14 15 16 17 18 19 20 21 22 23 24 25 26
DA | B A A B B B A D D B A B
Cau | 27 28 29 30 31 32 33 34 35 36 37 38 39
DA |D A D C A B C D C D B A C
Cau |40 |41 42 143 44 45 46 47 48 49 50

DA | A B A D D D C C B A A

Xem thém: PE THI HSG TOAN 12
https://toanmath.com/de-thi-hsg-toan-12
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Cau l.

Cau 4.

Cau 5.

Trong cac ham so sau day, ham s nao 1a ham s6 chan?

B. y=sinx. C. y=sinx+tanx. D.y=sinx.cosx

Loi gidi

Chon A

Tacé y:sin[x—l—g]:cosx nén y:sin[x+§]lé1hém s0 chin.

Mot hoc sinh ¢6 4 quyén sach Toan khac nhau va 5 quyén sach Ngit van khac nhau. Hoi c6
bao nhiéu cach xép 9 quyén sach trén gia sao cho hai quyén sach ké nhau phai khac loai ?
A. 20. B. 2880. C. 362880 . D. 5760.

Loi giai
Chon B
Dé xép 9 quyén sach trén gia sao cho hai quyén sach k& nhau phai khac loai, ta 1am nhu sau:
Xép 5 quyén sach Ngit vin canh nhau c6 5!=120 céch.
Gitra 5 quyén sach Ngir van trén c¢6 4 chd tréng, xép 4 quyén sach Toan vao 4 chd trong d6
cO 4!=24 cach.
Theo quy tic nhan c6 120.24 = 2880 cach sap xép thoa diéu kién dé bai.
Cho cép s6 cong (u,) véi u, =6; d =9. Khi d6 s6 2022 1a s6 hang thir bao nhiéu ciia cap s6?
A. 226 . B. 225. C. 223. D. 224.

Loi giai
Chon B
Taco: u, =u, +(n—1)d <2022=6+(n—-1).9 < n=225.

Timmdé hamsé y=(m—1)x*+(2m—1)x* +1 c6 dung 3 diém cyc tri.

B.l£m<1. C.l<mS1. D.
2 2

Loi gidi

N | =
IA
3
IA
p—

Chon A

Céch 1: cht<:>(m—1)(2m—1)<0<:>%<m<1.

Cach 2: y'=4(m—1)x3 +2(2m—1)x = 2x[2(m—1)x2 +2m—1}

' x=0

yzoc;{Z(m—l)x2+2m—1:0(l)

Ham s0 c6 ding 3 diém cuc tri < p' ¢6 3 nghiém phan biét << phuong trinh (1) c6 hai

nghiém phén biét khac 0 < (m—l)(2m—1)<0<:>%< m<1.

bat a=1n2,b=1n5,h5ybiéu dién I=lnl+lng+ln§+...+ln%+ln2 theo a va b.
2 3 4 99 100

A. [=-2(a+b) B./=-2(a=b)  C.I1=2(a+b) D. [=2(a-b)

Loi gidi



Cau 6.

Cau 7.

1 =1n—+1n2+ln§+...+ln%+ln£
2 3 4 100

=1In 1.3.3...%.2 :1nL:1nlo—2
234 99 100 100

=—21n10=—2(ln2+ln5)=—2(a+b).

Lang try dimg c6 day 13 hinh thoi c6 bao nhiéu mit phang déi xtng?

A.2. B.9. C.3. D. 5.
Loi giai
' I
i
[ i
I T
1 ,r ————— - -
1 = 1
I = ]
1 b 1
e e ) - ) DE—— ——
- - - -
I-‘ ‘:."_..- -’.l
- - \\ \\ &

Lang tru dimg c6 day 14 hinh thoi c6 tit ca 3 mat phang d6i xing (Hinh v&).

Cho doan théng AB c6 d0 dai béng 2a, vE tia Ax vé phia diém B sao cho diém B ludn cach
tia Ax mot doan bang a. Goi H Ia hinh chiéu cia B 1én tia Ax, khi tam giac AHB quay
quanh truc 4B thi duong gap khic AHB v€ thanh mat tron xoay c6 dién tich xung quanh
bang:

Loi giai
A

Xét tam gidc AHB vudng tai H.Tacd AH =~ AB* - HB* = a3

AH.HB av3.a a3
AB 2a 2
Khi tam giac AHB quay quanh truc 4B thi duong gap khiic AHB v& thanh mit tron xoay (co
dién tich xung quanh l1a S') 1a hop cia hai mat xung quanh cua hinh nén (N1) va (N2).
Trong do:

Xét tam gidc AHBvudngtai H, HI | AB tai [ taco HI =




Cau 8.

Cau 9.

(N1) 1a hinh nén c6 dugc do quay tam gidc AHI quanh truc A/ c6 dién tich xung quanh la

2
S = HILAH = 7. “23 a3 = 3”2”

(N2) 1a hinh nén c6 dugc do quay tam gidc BHI quanh truc Bl c6 dién tich xung quanh la

a\/ga_\/gﬂ'az
2

2

3rd> . Brd* (3+\/§)7mz
2 2 '

S, =m.HILBH = 7.

=8§=8+8, =

Cit hinh tru (T ) béng mot mat phéng di qua truc dugc thiét dién 1a mot hinh chir nhat c6 dién
tich bang 30cm’ va chu vi bang 26 cm . Biét chiéu dai cua hinh chit nhat 16n hon duong kinh
mat ddy cua hinh try (T ) Dién tich toan phén cua (T ) la:

A. 237r(cm2). B. 23Tﬂ(cmz). C. 697”(cm2). D. 697r(cm2).

Loi giai

Chon C

Goi Ah,r lan luot 1a dudng cao va ban kinh day cua hinh tru (T ) Thiét dién ciia mat phéng va

hinh tru (T ) 1a hinh chit nhat ABCD . Khi d6 theo gia thiét ta co

h>2r h>2r h>2r h>2r

S scp =h.2r =30 = <hr=15 =<h=13-2r =<h=13-2r

Cscp =2(h+2r)=26 h+2r=13 2r*+15r-15=0 r=5=h=3()
3

r=>=h=10(TM)

. , 3 3V 69r;
Vay §,, zSXngZSo =2nrh+ 27r =27T.E.10+277[5] :T(Cm )
Cho ham s6 f(x) xéc dinh trén R\{%} thoa man f'(x)= > 2 1,f(O) =1,/(1)=2. Gia trj
x_

ctia biéu thirc f(—l)+f(3) bang



Cau 10.

Cau 11.

Cau 12.

A. 2+In15 B. 3+Inl5 C. Inl5 D. 4+In15
Loi giai
Chon C

2
J.zx_ldx—ln|2x—l|+C—f(x)
V('rix<%,f(0):1:>C=1 nén f(-1)=1+In3

Vi x>%,f(l):2:>C:2 nén f(3)=2+In5

Nén f(-1)+f(3)=3+Inl5

Cho j(3x2 —2x+ l)dx = 6. Gié tri ciia tham s6 m thudc khoang nao sau day?
0

A. (-1;2). B. (—0;0). C. (0;4). D. (-3;1).

Loi giai
Chon C
Ta co: ]Z<3x2 —2x+l)dx = (x3 -x° +x):

0

3 2
=m —m +m.

]n'(3x2—2x+1)dx=6 om-m+m-6=0=m=2¢e(0;4).

0
Vay m:2e(0;4).
C6 bao nhiéu cach phan cong 4 thay gido day toan vao day 12 16p 12, mbi thay day ding 3 16p

A. 369600 B. 396900 C. 220 D. 369000
Loi gidi

Chon A

Gido vién thir nhit c6 C;, cach chon.

Gido vién thir hai ¢6 C; cach chon.

Gi4o vién thtt ba c6 C; cach chon.

Gido vién thir tw ¢6 C; cach chon.

Vay s6 cach phan cong 4 thay gido vao day 12 16p 12 1a: C>.C:.C2.C; = 369600 cach

4 2
Gidi han lim X X 2 co két quala:
==Al(x0 +1)(3x-1)

A —3 . c.\3 D. —?

Loi gidi
Chon B



X—>+00

[ [
4 2 7 2t a
Ta c6: lim\/ XY Ax+2 g - lim XX _73'

e T )

Cau 13. Cho tr di€én OABC c6 OA, OB, OC d6i mot vudng goc voi nhau va O4= 0B =0C . Goi M
1a trung diém ctia BC (tham khao hinh v& bén duéi). Goc giita hai duong thang OM va AB
bang

A. 45° B. 90°

Chon D

Q
o

C

bat O4=a suyra OB=0C =a va AB=BC=AC=a\2

a2
2

Goi N la trung diém AC tacd MN //AB va MN =

Suy ra goc (m) = (m) . Xét OMN

., , a\/z ~ \ ./ A
Trong tam giac OMN ¢6 ON =OM = MN = - nén OMN la tam giac déu
Suy ra OMN = 60", Vay (OM/,A\B)=(W,M\N)=6OO

Chu 14. Chohamsd y = f(x) c6 dd thi ham y = f(x) nhu hinh v& bén dudi.



Cau 15.

Cau 16.

Ham s6 da cho nghich bién trén khoang
A. (-0;-2). B. (-2;1). C. (—0;—4). D. (-2;3).
Loi giai
Chon B
Tir d6 thi ham sé y = f ’(x) ta thiy ngay ham sd nghich bién trén cac khoang (—2;1) .
C6 bao nhiéu gia tri nguyén duong ctia m dé khoang cach tir gbc toa 40 O dén duong thang di
qua 2 diém cuc tri cua dd thi ham sb y =x"—3x+m nhd hon hoic bf?mg \/g
A.S. B. 2. C.11. D. 4.
Loi giai
Chon A
; , ) , x=1
y=x -3x+m; y'=3x"-3; y =0<:>L=_1.
= V&imoi m phuong trinh ) = 0c6 hai nghiém phan biét va ' d6i dau khi qua hai nghiém.
= D06 thi ham s6 c6 hai diém cuc tri voi moi m .
Dudng thang di qua hai diém cyc tri ciia do thi ham s6 da cho 1a: y =-2x+m (A).

[

Khodang cach tir O t6i duong thang A 1a d(0;A)= 5
d

Theo bai ra ta ¢6: d (0,A) <5 < ﬁs\/5©|m|ss & -5<m<s.

Vi m nguyén duong nén m e {1; 2;3;4;5}.

Gi4 tri nho nhat va 16n nhét ciia ham sb y:x—Z\/; trén doan [0;9] lan luot1a m va M . Gia
tri ctia tong m+ M biang
A.2. B. 3. C.0. D. 1.
Loi giai

Chon A
Pao ham y'=1—L;Vxe(0;9]—> y'=0<:>x=le[0;9].

Jx
/(0)=0 m=min f (x)=-1
Taco {f(1)=-1—>d " s m+ M =2.

£(9)=3 M =max f (x)=3



ax+1

Cau 17. Chohamsb y= (a,b,c1a cac tham sd) c6 bang bién thién nhu hinh vé

bx+c
L — 2 +o¢
y’ + +
+00 1
)
1 —

Xét cac phat biéu sau:

B.2. C.3. D. 4.
Loi giai
Chon B
Dua vao bang bién thién ta c6 ham s6 luon dong bién trén timg khoang xac dinh, do thi ham s
c6 tiém can dtng 13 duong thang x = 2 va tiém c4n ngang 13 duong thang y =1nén ta c6 hé

C_,
b c=—2b c=-2b 01<c<1
ac—b>0 2b*-b>0
ac—b>0 1
—-—<b<0
2
a+b+c=0

Dua vao hé trén ta co cac phat biéu (1),(4) 1a sai, (2),(3) dung.

Cau 18. Dit log,2=a khido log, 27 bang
A2 c. = p. 2
4 3a 3

Chon B
33
4.log,2 4a

Ta co log, 27 = %log2 3=

Cau19. Cho hai s6 thyc dwong x, y théoa min log, <x2 + yz) —1+1log, xy. Ménh d nao duéi day

dang?
N =) B. x>y, Cx<y. D.xo )

Loi giai
Chon A



Cau 20.

Cau 21.

Cau 22.

Cau 23.

Voi x, y>0 taco:
log, (x2 +yz)zl+log2 xy < log, (x2 —F);z):log2 2xy.
& x4yt =2xy.

Sx=y.
. . ~ +nb .
it a =log,3; b =log, 3. Néu biéu dién log, 45 _almEnb) s p bing
b(a+p)
A.3 B. 4 C.6 D. -3
Loi giai

Chon B

1
2+—
2b+1
Taco 10g645:10g345:10g39+10g35: b _ )

log,6 log,2+log,3 1+1_b(l+a)
a

Suyram=Ln=2,p=1=>m+n+p=4
Mot hinh da dién 16i ¢6 s6 mat M , s6 dinh D va sb canh C. Khi d6, hé thic nao dudi day la

dang ?
A D+M-C=2 B.D+C-M=2 C.M+C-D=2 D.M+D=C
Loi gidi
Chon A , |
Tinh thé tich V' cua khoi lang try tam giac déu ABC.A'B'C’ ¢6 AC'=5a,canh dayla 4a.
AV =124d". B. V =20a’/3. C.V=20d". D. ¥ =124°\3.
Loi giai
Chon D
AI
4 I ’
C : B
\ |
Nsa
\
\
N
4a - N
s
7 N ~
C B

Vi ABC.A'B'C’ 1a lang try tam gidc déunén ta c6 CC' L (ABC) va A ABC déu canh 14 4a.
ot e 2 162 A, 1 2N3 2
Do d6: CC'=+25a" —-16a” =3a; SAABC _5(4a) 7—4a 3
Viserpe =CC'Sy e =3a.4a’\3 =12a°3.
Cho hinh chop S.ABC c6 day ABC la tam giac can tai 4, AB = AC =4a;BC =6a .Hinh
chiéu vudng goc ciia S trén mit phiang (ABC) nim trong tam giac ABC . Cac mit bén cua

hinh chdp cung tao voi day goc 60°. Tinh thé tich khdi chop S.4BC.

A. 6a°/3. B. &’\/3. C. 84°\/3. D. 3a°\3.
Loi giai
Chon D



Goi H 1a hinh chiéu vudng goc cua diém S 1én mat phrfmg (ABC ) , M,N,P lan luot 1a hinh
chiéu vudng goc ctia diém H 1én AB,BC,CA.

Khi d6 ta co0 ASHM = ASHN = ASHP

Suy ra HM = HN = HP

Suy ra H la tam dudng tron ndi tiep tam gidc ABC

Sasc = J63a’

Spisc _ V63

7

HN =

p
SHzga

Céu 24. Cho hinh nén dinh 7, dudng cao 10 (O 1a tim cua ddy) va c6 d6 dai duong sinh bang 3cem,
gbc O dinh br:ing 60°. Goi K 1a diém thudc doan /O théa man 1O = %IK , cat hinh nén br:ing

mit phang (P) qua K va vudng goc véi 10, khi @6 thiét dién tao thanh cé dién tich 1a S . Tinh

S.

A. Sz%(cmz). &S=7r(cm2). C. S:3ﬂ(cm2). D. S:%T(cmz).
Loi giai

Chon B

Wi
S
[0

Thiét dién tao thanh la duong tron tdm K, ban kinh KM .

Ta co: KM = %.ON - %%.IN =1. Dién tich thiét dién 1a: S = 7.KkM> =7 (cmz)

VS‘ABC = %\/aaz. 3\/75 a= 3\/§a3.



Cau 25.

Cau 26.

Cau 27.

Cho F (x):x2 1a mot nguyén ham cia ham sé f (x)ezx. Tim nguyén ham cua ham s
f(x)e™.

C. J.f'(x)ez"dx:—x2+x+c. D-If'(x)ezxdx=2x2—2x+C.

F(x)=x" 1a mot nguyén ham ctia ham sé f(x)e

= F'(x) = f(x).e” = 2x= f(x)e = If(x).ezxdx =x>+C,

Loi gidi

2x

bat
u=e* du =2e*dx
=
dv=f'(x)dx v=f(x)

= [ £ (o) dx = f(x).e =2 f(x).e"dx+C, = 22" +2x+C

1
X

C6 bao nhiéu sb thuc a dé J. >
o a+x

A2 B.1 C.0 D. 3
Loi giai

dx=1.

Chon B
A Lian 4 A dA o s 2 a<-1
biéu kién tich phan ton tai la a +x ¢0,‘v’xe[0;l]:> 0
a>

bit t =a+x* = dt = 2xdx . Khi d6

1 1+ 2 a=
17 1. 11 l+a=ea 2 _
I xzdx=—J‘ﬁ=—ln +a=1<:> = e —1
pa+x 1 a l+a=—-€*a -1
a=——-
e” +1
So sanh diéu kién ta dugc a = ol
e —

SO gid tri nguyén cia tham sb m thudc doan [-2022;2022] dé phuong trinh

(m+1)sin® x —sin 2x +cos 2x =0 ¢6 nghiém la:

A. 4045 . B. 4044 . C. 2023. D. 2024.
Loi gidi

Chon D

Ta co:

(m+1)sin2 x—sin2x+cos2x=0 < (m+l)ﬂ—sin2x+cos2x=0

<:>—sin2x+1_mcos2x:%_l.

Diéu kién dé phuong trinh asin x+bcos x = ¢ ¢6 nghiém 1 a +b* > ¢* mg v&i phuong trinh
trén ta duoc

. 2 o 2 _ 2 2
1+(17mj 2( mz lj <:>1+1 2n;+m > +im+l<:>4ms4 < m<l.




Cau 28.

Cau 29.

Viy céc gi tri nguyén cta tham s6 m thudc doan [—2022;2022] théa man la
{-2022;..;-1;0;1} vAy c6 2024 s0.

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuong canh a, S4 vudng goéc voi day va
SA=a3.Goi o 1a goc giita SD va (SAC). Gié tri sina bang

ad2 B Y2 RER D Y2
=y 3

DO 1 AC

= DO 1 (A4BCD).
DO 1 S4(S4 L (ABCD))

Goi O=ACNBD . Taco: {

= SO 1a hinh chiéu ciia SD Ién mat phing (SAC) = (SD;(S4C)) = (SD;S0) = DSO =« .

Xét ASAD vudngtai A: SD =+/3a* +a*> =2a.

Xét ASOD vudng tai O: co6 SD =2a, 0D=¥:>sina=sinl§$‘b=%=£.
, “ A .y . A A 5 A A1 A 3 4 9 2
C6 bao nhiéu gia tri nguyén am cua tham so6 m dé ham so6 yzzx —Ex +(2m+15)x—3m+1

ddng bién trén khoang (0;+00)?
A. 2. B. 3. C. 5. D. 4.
Loi giai
Yéu cau bai toan <> ' =3x’ —9x+2m+1520 Vx (0;+) va déu bang xdy ra tai hitu han
diém thudc (0;+00) < 3x° —=9x+15> —2m Vx € (0;+).
Xét ham sb: g(x)=3x’ —9x+15 trén (0;+00).
Taco: g'(x)=9x" -9

¢(x)=0 :{ x=1

x=-1()

Béng bién thién:



Cau 30.

Cau 31.

1
x 0 +0
g'(x) - 0 -
15 +oo
N __—
9

Tu BBT ta co: —2m£9<:>m2—%
Vay me{—4;-3;—-2;—1}.

Cho ham s6 y = |x3 —3x? +m|, v6i m 1a tham s6. Goi S 1a tap hop tat ca cac gia tri nguyén cia

tham s& m dé do thi ham sb c6 5 diém cuc trj. Téng tAt ca cac phén trcuatap Sla
A.3 B. 10 C.6 D.5
Loi giai:

Xét ham s6 g(x) = x* —3x” +m c6 dd thi nhu hinh v&. VA

Pé d6 thi ham s6 y = |x3 —3x*+ m| c6 5 diém cuc tri thi

vt N

< 0<m<4.DodoS={1;2;3}, tong tit ca cac gia tri (e Tx
ctaSl1a6.
Céch khac: y= |x3 —3x7 +m| = \/(x3 —3x’ +m)2 , -4-+m

(x3 —3x +m)(3x2 —6x) /

\/(x3 —3x’ +m)2
D6 thi ham s6 dad cho ¢6 5 diém cuyc trj khi va chi khi phuong trinh y’ = 0 ¢6 5 nghiém phan
biét va y’ d6i du qua 5 nghiém d6, diéu nay twong duong véi x* —3x> +m c6 ba nghiém phan
bi¢t khac O va 2.
Cho hamsé y=f x) ¢6 bang bién thién nhu sau

x | —o 0 2 +o0
v — + 0 —
+a0 2
-1 —0 —o0

Tap hop tat ca cac gia tri thuc ctia tham sé m dé phuong trinh | f (x)| +m =0 c6 5 nghi¢m phan
biét la
A. (-2-1]. B. [-12). C. (-2-1). D. (-21).

Loi giai

Tir bang bién thién ctia ham s6 y = f(x).Ta c6 bang bién thién ctia ham s6 y = |f(x)|



Cau 32.

[ R

h - e a - A +a

-0 o+

vix)

N NN

Khi d6 phuong trinh | f (x)| +m =0 co6 5 nghiém khi phuong trinh | f (x)| =-mc6 5 nghiém hay

|

=

+
[ e

dd thi ham s6 y =/ (x)| va y =—-m cét nhau tai 5 diém phan biét

Dovay 1<—-m<2< 2<m<—1.

Cho hinh chép déu dinh S c6 ddy la da gidc déu 8 canh. Mot hinh nén dinh S ¢6 day la
duong tron ngoai tiép day hinh chdp. Tinh ti s thé tich ctua khdi non va khoi chop

tuong tng.
T b T 2r
A, —. B. —. C. —. D. —.
3 22 2 33
Loi giai
Chon B

Goi O; R lan luot la tam va ban kinh ddy cta hinh nén dinh §, 2=S0 la 46 dai
duong cao cua hinh nén= /% cing la d0 dai duong cao ctia hinh chép déu
S.AA4,4,4,4;4,4, A, co day la da giac déu 8 canh ndi ti€p day cua hinh nén.

Ta c6 ddy nén ngoai tiép day ctia hinh chép déu 8 canh nhu hinh vé.




Ta thdy da gidc déu 4 4,4,4,4,4,4,4,duoc chia thanh 8 tam gidc can bang nhau c6
canh bén biang R va goc & dinh bang 45°=Dién tich cia da gidc déu
AAAAAAAA 1A

1 .
S =8Ss04, =85-04,04, 5in 404, = 2\2R?.
Goi 7;;V, Tan luot la thé tich ctia khoi chép déu va khoi non da cho.

Thé tich khéi khéi chép déu da cho 1a: V] = %.h.S = %Zﬁth :
Thé tich ctia khdi nén da cho la: V, = %ﬁth :

lﬁth

Ti s6 thé tich ctia khéi nén va khéi chop la: ~2 = 13 =z,
4 g2\/§th 22

4x—1-+x*+2x+6

Céu 33. SO duong tiém can dimg cua dd thi ham sé y = . 5 1a
X +Xx-
A. 3. B. 2. C. 1. D. 0.
Loi giai
Chgn C

Tap xac dinh D =R\ {l;—Z}
Vx, e R\{1;-2}

lim Ax—1-x>+2x+6 3 4x, —1—+lx] +2x,+6
¥ X +x-2 X +x,—2

4x—1—-+/x*+2x+6

- chi c6 thé 1a hai dudng
X +x-2

Suy ra tiém can ding néu c6 cia do thi ham s6 y =

thang x =1;x=-2

 Ax—1-xX"+2x+6 . 4(x=1)+3-x"+2x+6
lim 5 =lim
x—l1 X +x-=-2 x—l1 (x—l)(x+2)

9—(x2+2x+6) 41 (x—1)(x+3)

4(x-1)+ -
_lim (x-1) 34X 42046 _ o 3+Vx’+2x+6
x>l (x—l)(x+2) x>l (x—l)(x+2)
4 (x+3)
im— 3t Nx +2x+6 _ 10
x>l (x+2) 9

Suy ra x =1 khong phai la dudng tiém can dung
o Ax—1-+x*+2x+6
Xét lim >
x>-2" X 4+x-2

lim (4x—1— e +2x+6):—9—\/€<0

x—>-2"




lim (x—1)(x+2)=0, va (x—1)(x+2)>0 v6i moi x thudc lan c4n cia —2 nhung nho hon

x—-2"
-2
. Ax—1-+x"+2x+6
Suy ra lim =—0

x—>-2" X +x-2
Vay x =-2 latiém can ding
Két luan: D6 thi ham s6 ¢6 mdt duong tiém can dung.

a+b\/§

c

Ciu 34. Goi x, = voi (a,b,ce N ,ﬁ tbi gian) 1la mdt nghiém 16n hon 1 cua phuong trinh
c

1 1-x
2){(\5)&(3 +1}=2x2—1.Giétrjcﬁa P=a+b+c 1a
A. P=6.

B.P=0. C.P=2. D. P=4.
Loi gidi

Chon D
biéu kién xac dinh: x#0.

l I-x 1
Zx{(\/g)x —Gj +1} =2x" -1 & 32 -3 +l:x—L

2x

1
o 3% +2i=3*-1+x—1 (1). Xéthamsd f(¢)=3"+¢(¢=0), f'(1)=3"n3+1>0
X

(1)<:>f(%j=f(x—l)<:>2l=x—l@xz#:azl, b=1,c=2.Vay P=4.
X

X

Cau 35. Chocachamsd f(x), f;(x),f,(x),... théa man:

T +1
K@) =7 ()=S0 0= £ (£,09). 90 =123
Khang dinh nao sau day dang?

A. fi;(In2)=In2.  B. fo,;(In3)=In4. € fas(IN2)=In3. D. 1, (In3)=In3.

Loi giai
Chon C
T +1
fi(x)=f(x)=n"—
Ta co:
et €X+1+1
e “1+1 * .
A= £ (A ()= = €=l e =
e e—l_l . —1
e —1
T +1
fi(x) =1 (4(x) =S



X

e +1

fi(x)=f(fi(x)=In—

e —1
N , . e +1
Bing quy nap ta chimg minh dugc f,,, (x)=In— o
e’ pa—
e +1 e+l 3
Tur d6 suy ra: f2023(ln2)=ln =In3; f;(In3)=In ==

ean _1

In3 :
e -1 2
Cau 36. C6 bao nhiéu gia tri nguyén cia m dé phuong trinh (x— 1).log(e"‘ + m) =x—-2 ¢62 nghiém

thuc phan biét

A. Vo sb. B.11. C.9. D. 10.
Loi gii

Chon D

Didu kién: e +m >0 (*).
Vi x =1khong la nghiém nén phuong trinh nén:
x-2 x-2
1

log(e™ +m) :x—_? < e +m=10""(théa min (*)) & m=10""—¢ ™.
x_

x-2
bat y=g(x)=10""—-¢™
1 x=2
Tacod: y' = =10 In10+e™* > 0,Vx #1
(x=1)
Béng bién thién:
b4 - o 1 —+ a0
v’ + -+
=+ oo 10
y /
1
-0 e

Vay phuong trinh c¢6 2 nghiém thuc phan biét khi ! <m<10,
e

Suy ra cac gia tri m can tim la: 0,1,2,3,4,5,6,7,8.9.
Cau 37. Cho hinh hop dimg ABCD.AB,C,D, c6 canh AB= AD =2, A4 =3 va géc BAD =60°. Goi
M , N lan luot 14 trung diém ciia cac canh 4D, va A B, . Tinh thé tich ¥ ctia khdi chop

A.BDMN .
A.V=%. 51/:%. C.V=4. D.V=2.



Cau 38.

60" // :
A — D
L g1
[ G c1
e
/ — D1

Goi E la diém dbi xtmg véi 4 qua 4,,taco:

AN/l AB

4B = N la trung diém cua doan EB
AN =—
2
AM /] AD
= M 1a trung diém cua doan ED
a4 : -
2
1 o= 1 .
Taco S,y = ABAD.sin BAD =—2.2.5in 60° = V3
ABCD.AB,C,D, 1a hinh hop dimg, A4, =~/3 = EA=23
1 1

=Veaso =5 EAS s = 5.2@.@ =2
Ve EM EN 1 1 3 3

ED EB = Z - VEAAMN = ZVEAABD = VAABDMN :ZVEAABD = 5

VE.ABD
Mot con qua dang khat nude. N6 bay rat 1au dé tim nudc nhung ching thdy mét giot nudc nao.
Mét qua, né ddu xudng canh cay nghi. N6 nhin quanh va bdng thdy mot cai binh hinh tru c6 ban
kinh d4y 14 2¢m, chiéu cao 21em & dudi mot gde cdy. Trong binh dang ¢6 mét it nudce, khoang
cach giira day cdc va mit nude 1a 12¢em (Hinh v&). Nhin chung quanh, qua thiy nhiing vién da
nho nam lay it & gan day. Lap tirc, nd dung mo gap mot vién d4 hinh cau cé ban kinh 0,6cm
tha vao binh. Ctr nhu vay, né gap nhimg vién da khac va tiép tuc tha vao binh. Gia sir cac vién
da déu 1a hinh cau c6 ban kinh 0,6c¢m Ching bao 1au, nudc di dang l1én. Pé udng dugc nudce
thi con qua can tha vao binh it nhit bao nhiéu vién da biét ring qua mudn ubng duoc nudc
trong cdc thi mat nude phai cach miéng cdc khong qua 6cm ?



- D. 27.
4 (3Y 36z
Ta c6 thé tich cia méi vien da la: —.z.| = | =—= (cm’).
3 5 125
Goi 1 1a s6 vién da ma con qua can tha vao cdc (n € N*). Khi tha vao sb vién da dé, thé tich
, . < N n.36x
cua nudc duge ting thém 1a: V = —— (cm’)

Dé con qua udng duoc nude trong cde thi muc nude trong cde can dang 1én thém it nhat la:
h=21-12—6=3 (cm), tic la tng voi thé tich nuéc ting 1én 1a: V'=h.z.r’ =3.2.2° =127
Ta ¢6 diéu kién: ¥ > V'@%Zl%r@nzlz?s:ﬂ,%
Viy s6 vién da tdi thiéu con qua can bo vao coc 1a 42 vién.

Céu 39. Trong tit ca cac hinh chop tir gidc déu ndi tiép mat cAu co ban kinh bang 9, khdi chop c6 thé
tich 16n nhat bang bao nhiéu ?
A. 5762 . B. 144. C. 576. D. 1446 .

s

Loi giai
Chon C

Gia st khdi chop S.ABCD 1a khéi chop tir giac déu ndi tiép mit cau c6 ban kinh bang 9.
Goi O la tam hinh vuéng ABCD thi SO L (ABCD). M 1a trung diém ciia S4, ké MI vudng

goc véi SA va cat SO tai I thi I 1a tAm mit cdu ngoai tiép hinh chép S.ABCD , ban kinh cua
mitcaula I4=1S=9.



Cau 40.

bat I0=x, 0<x<9,do AIAO vudng tai O nén AO:\/AIZ—IO2 :\/81—x2 , suyra
AC =2+81-x".

Do tr gidc ABCD 1a hinh vuong nén 4B =— =\24/81-x ,suyta S, = AB’

\/_

=2(81-x7).
Vay Vs iscp =§SDABCD.SO =§(8I—x2).(9+x) =§(—x3 ~9x* +81x+729).

Xéthamsd f(x)= %(—x?’ —9x> +81x+729) v6i x€[0;9].

f'(x)=2(—x2—6x+27) ; f1(x)=0< g

Bang bién thién :

Dua vao bang bién thién ta thy Zxrlel[f)l;)g(]f(x) = f(3)=576.
Vay khdi chop c6 thé tich 16n nhat bang 576.

Xét ham sb f(x) lién tuc trén [0;1] va thoa man diéu kién 4x.f(x2)+ 3f(1-x)=+1-x".
Tich phan [ = J f(x)dx béng:

A T=2 B. =", c.1=-=% p. /=%,
=790 16 6 4

Loi giai

Vi f(x) lién tuc trén [0;1] va 4xf( 2)-|—3f(1—x)=\/1—x2 nén ta co
j[4x.f( 7)+3/ (1-x) Jdx I\/l x*dx @j4xf dx+j3f(l—x)dx:j\/l—x2dx (1).

Ma j4x.f(x2)dx =2jf(x2)d(x2) ’=—x2>2jf(t)dt =21

va j.Sf(l—x)dx :—3jf(l—x)d(1—x) %ﬁf(u)du =3/

0 0

; 3 3

Pong thoi J-\ll—xzdx Ity I\/ —sin® ¢.costdt Icosz rdt =%J.(1+c052t)dt =%.
0 0 0

Do dé, (1) < 21+31=Z hay 1=2”—0.



Cau 41.

Cau 42.

Cho f(x)%0, f/(x) =271 2y, 7()=-1. xé S:mff(k):l(é—lJ vei 2
X k=1

2\a a
ti gian. Tinh a+b.
A. 4092530. B. 4090507 . C. 4088485 . D. 4086463 .
Loi giai

Taco L) 3L :,»jf;(x)dx=j(3x2+1—i2]dx
f f (x) X

-X 1 —2x
:f(x):x4+x2+l:5()624_1)2_)62
1 (xz—x+1)—(x2+x+1) 1( 1 1 j

X Hx+1l xP—x+1

_5 (x2 +x+1)(x2—x+1) _E

- r00-Y st
Khi d6 :

x2 1 1 1 1 1 1 1
S=> f(k)== - + -~ +.t -
o 2\1.2+1 0.1+1 23+1 1.2+1 2022.2023+1 2022.2021+1

1 1 1 b
=l |=—| -1+ 2.
2 2022.2023+1) 2 a

= a=2022.2023+1, b=1= a+b=4090507.

Mot ban cd vua gdm 8x8 6 vudng, mdi 6 co canh bang 1 don vi. Mot 6 vira 1a hinh vudng hay
hinh chit nhat, hai 6 13 hinh chit nhat,... Chon ngau nhién mét hinh chir nhat trén ban co. Xac
suat dé hinh duoc chon 1a mot hinh vudng c6 canh 16n hon 4 don vi b?mg

A B. L. c. 2L D. 2.

- 216 108 196 216
Loi giai

Chon A

Ban co 8x8 can 9 doan thiang nim ngang va 9 doan thiang doc. Ta coi ban ¢ vua duoc xéac
dinh boi cac duong théng x=0,x=1,..,x=8va y=0,y=1,...,y=8.



Cau 43.

Mbi hinh chit nhat duge tao thanh tir hai duong thang x va hai duong thang y nén c6 C..C.
hinh chit nhat hay khong gian mau 1 n (Q) =C,.C; =1296.

Goi A 1a bién ¢b hinh dugc chon 14 hinh vudng c6 canh a 16n hon 4.

Truong hop 1: @ =5. Khi d6 mdi 6 duoc tao thanh do 2 dudng thang x cach nhau 5 don vi va
hai duong thang y cach nhau 5 don vi c6 4.4=16 cach chon.

Trudng hop 2: a = 6. Khi d6 mdi 6 duoc tao thanh do 2 dudng thing x cach nhau 6 don vi va
hai dudng thang y cach nhau 6 don vi c6 3.3=9 cach chon.

Truong hop 3: a=7. Khi d6 mdi 6 duoc tao thanh do 2 dudng thang x cach nhau 7 don vi va
hai duong thang y cach nhau 7 don vi ¢6 2.2 =4 cach chon.

Truong hop 3: a = 8. Khi ¢6 mdi 6 dugc tao thanh do 2 duong thang x cach nhau 8 don vi va
hai dudng thang y cach nhau 8 don vi c6 1.1=1 cach chon.

Suyra n(A4)=16+9+4+1=30.

X4c suat dé hinh dwoc chon 1 mét hinh vuong co6 canh 16n hon 4 don vi la
n(d4) 30 5

n(Q) 1296 216

P(4)=

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat tim O, AB=a, BC = a\/g. Tam
gidc ASO can tai S, mit phing (SAD) vudng goc v6i mit phang (ABCD), gée gitta SD va
(ABCD) bang 60°. Khoang cach giita hai duong thing SB va AC bang

A.#.  3a 22

D

a
2 "2 = 4

Ta co (SAD)J_(ABCD), (SAD)m(ABCD)=AD; trong mp(SAD), ké SH 1 AD thi
SH J_(ABCD)

Mat khac 7

Goi [ la trung diém OA, vi tam gidc ASO cantai S nén A0 L SI, AO L SH = HI 1 OA
Tam gidc ADC vuong tai D 6 AC=AD*+DC* =2a va tanDAC=2C__1

AD 3

— DAC =30°



Cau 44.

Al a\/§ Za\/g

Tam gidc AHI vuodngtai [ c6 AH = =——=HD=
cos30° 3 3
-z A . . 2 > 2a 2 a\/g
Tam giac ABH vuongtai A c6 HB=NAH + AB :f’ AB*=IB.HB = IB =T

Trong mit phing (ABCD), dung hinh binh hanh ABEC thi BE// AC, BEC(SBE)
= AC//(SBE) d(SB,AC)=d(AC,(SBE))=d(I,(SBE))

. IB 3 3
Ma — =2 nén d(],(SBE)):Zd(H,(SBE))

Lai c6 tam gidc OAB la tam giac déu canh a nén BI L AC = BI L BE, BE 1 SH
= BE | (SBH)
= (SBE) L(SBH) va (SBE)(SBH ) =SB
Trong mit phiing (SBH ), ké HK L SB thi HK 1 (SBE) = HK =d(H ,(SBE))
1 1
= +
HK* SH* HB®

Vay d(H,(SBE))=HK =a va d(],(SBE))=%d(H,(SBE))=%Ta.

=HK=a.

Tam giac SBH vuong tai H co

Cho ham s y=ax’—x>+bx—1 véi a,b 1a cac s6 thuc, @ =0, a#b sao cho do thi ham sb cét
5a* -3ab+2
az(b—a) .

truc Ox tai ba diém c6 hoanh d6 duong. Tim gié tri nho nhét cta biéu thac P =

A. 1543. B. 8/2. C. 1146. D. 124/3.
Loi giai

Xét phuong trinh ax’ —x* +bx—1=0 (*).

Goi m,n, p 1a ba nghiém duong cta phuong trinh (*) , khi d6

1
m+n+p=—
a

. 1
Taco <mn+np+ pm=—
a

mnp =—
a

0 < !

(m+n+p)223(mn+np+pm)<::> <a_m

m+n+ p > 33mnp 0<b£L

3a

Mat khac {

Xétham sé £ (b) =

2

2
w' be (O;L} 13 ham sb nghich bién nén
a (b - a) 3a

1 5a° +1
b)>f| —|=3. =3.9(a
1)z 1{5 )32 =34 (0)
, S| 1 , ,
Xét ham so g(a)=5a—+3; a €| 0;—= |, 1a ham s6 nghich bién nén ta co
a-3a 3\/5



1

a)zg| ——|=43.
g(a) g{3 ﬁj
Vay P>3.43=123.

Cau 45. Cho ham sé f(x)=x’—6x"+9x. Dit f*(x) :f(f"’1 (x)) v6i k 1a sd tu nhién 16n hon 1.
Héi phuong trinh f° (x) =0 c6 bao nhiéu nghi¢m?
A. 19684. B. 9841. C. 19683. D. 9842.
Loi giai

Chon D.
Taco f'(x)=3x"-12x+9. Bang bién thién:

X —aoo 0 1 3 4 +oo
J(x) + 0o - 0 -
4 4

e / "~ D

Tir bang bién thién ta co

_f(x):O
k-2 f(x):3
) S (x)=0
RV I o L e e
_fk—l(x):3

f(x)=x¢€(0;1)=(0; 4)
+ Phuong trinh fz( )=f(f(x)):3<:> f(x)=x2 e(l; 3)C(O; 4)
f(x)=x,¢€(3;4) ;
Tir bang bién thién ta c6 v6i mdi gié tri x,,x,,x, €(0;4) phuong trinh f(x)=x,,i= 1,3 coba

nghiém thudc (O; 4).
Nhu vay phuong trinh f?(x)=3 c6 9 nghiém thudc (0; 4).

+ Bang quy nap ta chirng minh duoc phuong trinh f* (x) =3 ¢6 3" nghiém thudc (0; 4).



Cau 46.

Cau 47.

k-1
Tir d6, s6 nghiém ctia phuong trinh f*(x)=0 1a 2+3+3% +...+3"" _o433 1

9-1
Vay s6 nghiém cua phuong trinh /7 (x)=0 1a 2+3 3 =1 ogan.
Cho x;yeR, (x>0) théa man: 20217 +2021"" +x+1=2021""" +;—y(x+3) .
2021
Tim gia tri nho nhét ctia 7= x+2y.
A2 B. —1. c. -2 D. 1.
3 3
Loi giai
Tacd 2021 +20217" 4 x 41202174 — 1~ y(x+3)
2021

& 20217 = 20210 4 x 43y = 2021777 = 20217 —xy—1 & f(x+3y) = f (- -1).
Véi f(t)=2021'-2021" +¢, teR. f'(t)=2021'In2021+2021"n2021+1>0, r e R.
= f lién tuc va ddng bién trén R. Do d6 f(x+3y)=f(-xy—1)< x+3y=—xy—1 (*).
Véi y=-1: (*) & -3=—1 (vd li).

_—1-3y
I+y

. 1
Voi y=-1: (¥)ox .Vix>0 nén—l<y£—§.

Tu (*) ta co:
x+3y:—xy—l©x+2y:—y—xy—1<:>x+2y=—(x+2y)y+2y2—y—l.

2" =yl 20—yl

2v)(1 =2y —yp—1 2y =
o (x+2y)(1+y)=2y"—y-1< x+2y il il

f’(Y):2yz—+4zy<0,VyE(—l;—l}.Dod() min f(y):f(_lj:_%_
(y+1) 3 1]

Vay minT:—§<:> 3.

S6 nghiém ciia phuong trinh x?+ x— ln(x2 — 2) =2022 1a

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

Xét ham sb f(x):x?+x—ln(x2—2) v&i xe(—oo;—x/z)u(\/z&oo).



Ta co f’(x):x+l—%; f"(x)=1+(i’;2_+2‘)‘2 >0,‘v’xe(—oo;—\/§)u(\/§;+oo).

Nén suy ra ham s f'(x) =x+1- 22x2 d6ng bién trén mdi khoang (—oo; —\/5) va (\/5, +oo) .
X

Mit khic f'(2).f'(v3)=1(1-43)<0 va f'(—3).f’(—2):—§.1<0 nén f'(x) c6 ding mot

nghiém a € (—oo; —\/5) va dung mot nghiém b € (\/5, +oo) .

Ta c6 bang bién thién

X —o0 a -2 2 b +00

f'(x) - - 0 +

SIIN NS
f(?)

Ta c6 f(a)<f(—\/§)=%—\/§<2022 va f(b)<f(«/§)=%+ 3<2022

2
Nén tir bang bién thién suy ra phuong trinh % +x— ln(x2 — 2) =2022 c6 4 nghiém.

Z +
Cauds. Xét cac sb thyc duong x, y thoa man log ; ——5 =
X +y +xy+2

:x(x—3)+y(y—3)+xy.Tim gia

tri 16n nhét cua P = M .
xX+y+6
A. 2 B.1 C.3 D. 4
Loi giai
xX+y

Ta co log ; —

= -3 -3
x+y2+xy+2 x(x )+y(y )+xy

<:>logﬁ(x+y)+3(x+y)+2:logﬁ(xz+y2+xy+2)+(x2+y2+xy+2)
<:>logﬁ(x+y)+3(x+y)+logﬁ3:logﬁ(xz+y2+xy+2)+(x2+y2+xy+2)
<:>logﬁ[3(x+y)}+3(x+y)=logﬁ(x2+y2+xy+2)+(x2+y2+xy+2) (*).
Xéthamso f (1) =log s+, v6i t>0.

1

€0 f,(l) - t.ln\/g

Vay ham s6 f(¢) lién tuc va dong bién trén khoang (0;+).

+1>0, V¢>0.

Do do: f(3(x+y)):f(x2+y2+xy+2)<:>3(x+y)=x2+y2+xy+2 (1)

Tu (l) <:>xy:(x+y)2—3(x+y)+2.



Cau 49.

2
+y+1
Ta co x:x+xy—xy:x(y+l)—xy§(x ; j —xy.

Ding thirc xay ra khi va chi khi x=y+1.

(x+y+1)2

Do do tu (1),suyra: x< —(x+y)2+3(x+y)—2.

batt=x+y,t>0.

2
2t+1+(t-;1) P 3-2

2 1 —342 —
Suy ra: P= Lrey)+ +x£ R 3:f(t)'
X+y+6 t+6 4(1+6)

2
Ta cé: f’(z‘):_3t _36t+2135:0<:>t:3 (nhan).

4(1+6)
Bang bién thién

t 0 3 +00

/(1) -

+ 0
£(1) / T~

x=y+1 x=2
= .
x+y=3 y=1

Dya vao BBT, ta c6 max P=max f'(¢)= f(3)=1 khi va chi khi {

(0;+00)

Cho hinh chép S.4BCD c6 day la hinh binh hanh. Géc tao bdi mit bén (S4B) véi day bang o .
Ti s6 dién tich cta tam gidc S4B va hinh binh hanh ABCD bang k . Mit phiang (P) diqua 4B
va chia hinh chép S.4BCD thanh hai phan ¢6 thé tich bing nhau. Goi () 1a géc tao boi mit
phing (P) va mit ddy. Tinh cot 8 theo k va .

ksina

V51 D. cotf=tana + \/3._1
ksina ksina

Loi giai

C. cotff=cota +




Cau 50.

C B

Giai st mit phang (P) cét SD,SC lan luot tai M,N . Khi d6 MN//CD .

Bétzsﬂ:S—N=m>0
SD  SC
Vsmng _SM SN _

. =m
Vspcg  SD SC

Ta co:
Vs.amp _SM _ m(*)
Vsapp  SD
_ Vsapuy _ 2 2 +m=1<:>m=£ (m>0)
2Vs acp 2

: 14 1++/5
Tu (*) = Vs.apy =mVs app =m-(Vs apyr +Vum.ap) = VS'ABM = m__ (1)
M.agp L—m 2

SSAB.Sin(a_ﬂ)

- .,V
Mit khac; —S4BM_

(2)

Vi .48D S 4gp-Sinf3
k.S .Sl -
T (1),(2)= 1+2\/§ = ABCD sin(a - f) & cotff=cota + 114.\/3 . Suy ra chon A.
sina

%.SABCD.sinﬂ
Cho tt dién ABCD c6 thé tich 1a ¥ . Piém M thay doi trong tam giac BCD. Cac duong thang
qua M vasongsong v6i AB, AC, AD lan luot cdt cac mit phing (4ACD), (ABD), (ABC)
tai N, P, Q. Gia tri 10n nhat ctia thé tich khéi t&r dién MNPQ 1a

A —. C

- B _. L :
7 16 8

Loi gidi



: MN NM
O Tam giac ABN' ¢c6 MN// AB = ——=——.
AB NB

MP P'M
O Tam giac ACP' ¢c6 MP// AC —=

AC PC

MQ _ oM

O Tam giac ADQ' ¢c6 OM /| AD = —=
8 o Q AD Q’D

MN MP MO NM PM OM
+ = + +

Khi dé: =
AB AC 4D NB PC QD

vy YM  PMOM Sy Sum , Susc _y pan MN , MP MO _
NB  PC OD Sup Sip Swo 4B 4C " AD

Lai e 1 = (MN MP MQJ [3 MN MP MQ

(Cauchy)
AB AC AD "AB AC 4D

MN _MP _MQ
AB  AC  AD

& MN.MP.MQ < 21—7AB.A C.AD = MN.MP.MQ 16n nhét khi

. MN MP MQ 1
— M la trong tam tam giac BCD = = = © == = (NPQ) //(BCD) ,
AB AC AD 3

S 2\ 1 \ 1 ‘ 1
SNPQ :(_j »Ma Sy :ZSBCD nén Sy, :§SBCD va d(M’(NPQ)):_

NP'Q'

d(4,(BCD))

, : ) 1
Vay gid tri 16n nhat cua the tich khoi tir dién MNPQ 18 Vypo =3 Sy d(M,(NPQ))

1 Voo, 1
& Vypno = SBCD.Ed(A,(BCD)) =27 V6i Visen = 5SBCD.ar (4.(BCD))=V.

L»J|>—~
\Ol»—ﬂ
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