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Cau 1: (5.0 diém)

a) Tim gia tri I6n nhat va gia tri nho nhét cua ham s6 y =(x—18)+/x* +16 trén doan [0;3].
b) Tim tét ca cac gia tri cua tham sé m dé do thi ham so y = x* —(m+1)x* + 2022 ¢ ba diém

cuc tri tao thanh mot tam giac co ba goc nhon.
Cau 2. (4,0 diém)

a) Cho da giac déu 21 dinh. Goi Q 14 tap tat ca cac tam giac c6 3 dinh 1a 3 trong 21 dinh cua
da giac déu nay. Chon ngau nhién mot tam giac thudc tap Q. Tinh xé&c sut dé tam giac duoc
chon Ia tam giac nhon.

b) Xéthamsb f(x) :%x5 +mT_6x4 —(2m+1)x* +9x?+2022 v4i m la tham sé. Tim tat céc gia tri
cia m sao cho tong do dai cua cac khoang nghich bién ciia ham sé f (x) trén (—oo;+w) la

Cau 3( 2diém)

Mot co s& san xuat khau trang y té véi gia ban mdi hop khau trang 30000 dong va mdi thang co
s& bén ra thi truong trung binh 3000 hop. Co sd san xuat dang co ké hoach ting gia ban dé ¢ loi
nhuan tot hon. Sau khi tham khao thi trudng, nguoi quan ly thay rang néu tir muc gia 30 000
ddéng ma ctr tang gia thém 1000 dong thi mdi thang s& ban it hon 100 hop. Biét von san xuat mot
hop khau trang khong thay doi 1a 18 000 ddng. Hoi co sé san xuat phai ban vai gia méi 1a bao
nhiéu dé dat lgi nhuan 16n nhat.

Cau 4. (5,0 diém)

a3

a) Cho hinh chép S.ABCD c¢6 day ABCD la hinh thoi, ABC =60°. Canh SA:T va vudng goc

véi ddy. Goc gita hai mat phang (SAB) va (SCD) bang 45°. Tinh theo a thé tich khdi chdp
S.ABCD.

b) Cho tam giac déu ABC c6 canh bang 2. Trén duong thang d di qua A va vudng goc voi mat
phiang (ABC) lay diém M sao cho AM =x,(x>0). Goi E, F lan luot Ia hinh chiéu vudng goc

cia C Ién AB, MB. Puong thang qua hai diém E va F cat d tai N . Xac dinh x dé khéi ti dién
BCMN c6 thé tich nho nhat.

Céu 5( 2 diém) s 0 ¢ s =
Mat tim nhdm hinh chir nhat ABCD cOAD =60 | | o
cm. Ngudi ta gip tim nhom theo hai canh MNva | 5

PQ (MN va PQ song song vé6i AB) vao phia trong | |

den khi AB va CD trung nhau (nhu hinh v& minh K A s
hoa) dé’du’qc mot hinh lang truqdl’rr]g khuyég hai 4! L ) N
day. Bict AN =PD = x, tim x d¢ thé tich khoi lang ~ «—*— - T AD

tru I6n nhat.



DAP AN

Céu

Noi dung

Piém

Caul
(4,0
diéem)

a) Tim gid tri Ién nhit va gid tri nhé nhat caa ham sé

y=(x—18)vx*+16 trén doan [0;3].

Ham sb da cho lién tuc trén doan [0;3].

2 _ x =1(nhan
20 18x+16 (nhan)

Jx +16 x =8 (logi)

Tacd y'=

Lai c6 y(0)=-72,y(1) =-1717,y(3) = -75.

Vay miny =75, maxy = ~1717.

[0:3]

b) Tim tat ca cac gia tri caa tham s6 m dé do thi ham so
y =x*—(m+1)x*+2022 c6 ba diém cyc tri tao thanh mot tam giac c6

ba goc nhon.

Taco y'=4x’—2(m+1)x=2x(2x*-m-1).

Ham s cobacuctri ©@m+1>0<m>-1.

Khi d6 ba diém cuc tri cua dd thi ciia ham so [a A(0;2022),

2 2
BL M +1. 2090 M+ ]va c(— [m+L ppp— (M*+1) J
2 4 2 4

Suy ra

ﬁ[ m+1;_(m+1)2}E£_ m+1;_(m+1)2].

2 4 2 4

Tam gidc ABC ludn cén tai A. Do d6 tam giac ABC nhon khi va chi khi
goc BAC nhon

m+l (m+1)*
16

& ABAC >0 — >0<:>(m+1)[(m+1)3—8}>0

Két hop diéu kién m>—1, ta dwoc (m +l)3 >8<m>1.

Vay m>1 1a gia tri can tim.




Cau 2b
(2,0d)

Cho da gidc déu 21 dinh. Gei £ 14 tdp tat cd cdc tam gidc ¢é 3 dinh 1a 3 trong
21 dinh ciia da gidc déu nay. Chen ngdu nhién mgt tam giac thugc tap 2.
Tinh x&c sudt dé tam gidc dwoc chen 14 tam giac nhen.

S6 phan tir caa khong gian mau n(Q)=C;,

0,25

+ Tinh s6 tam giac tu c6 3 dinh 1a 3 trong 21 dinh cua da giac.

Xétdinh A, . Ta dém s6 tam gidc td nhan A lam dinh cua géc nhon (véi A, la
mot trong cac dinh cua da giac).
Goi d 1a duong thang di qua A, vatam O cia duong tron ngoai tiép da giac
déu.

Ta thay: Tam giac t0 nhan A, 1am dinh cua géc nhon thi hai dinh con lai phai

cung phia so vai d.

0,5

S cach chon 2 dinh cing phia véi d 1a 2C2 va c6 21 cach chon dinh A, suyra
s6 tam giac t 1a 2.21C2 .

Do mdi tam giac ti c6 hai goc nhon nén s6 tam giac tu duge dém lap 2 lan. Do
d6 s6 tam giac t 1a: 21C7 .

0,5

+ Tinh s6 tam giac vudng c6 3 dinh I 3 trong 21 dinh cua da giac.

Canh huyén ciia tam giac vudng 1a duong kinh cia dudng tron ngoai tiép da giac
déu. Ma da giac déu cd Ié dinh nén khdng ton tai hai dinh cua da giac dbi xting
nhau qua O. Vay s tam giac vuéng 1a 0.

0,5

S6 tam giac nhon la: C; —21.C° .

Viy P=

0,25

Céu 2b (2diém)Xét ham s f(x) = % X° +

m-—6

x* —(2m+1)x* +9x? +2022 véi m la tham sb

Tim tat c4c gi tri cia m sao cho tong d6 dai cua cac khoang nghich bién cia ham sé f (x)
trén (—oo;+o0) la 2.

Léi gidi

Taco

f'(x) = x* + (M-6)x* —3(2m +1)x* +18x
= X(X—6)(X* + mx —3).

Khido f'(x)=0< x=0,x=6 va x> +mx—-3=0.




Dé ham s ¢6 céc khoang nghich bién thi f’(x) phai c6 4 nghiém phan biét. Ta thay phuong
trinh x? +mx—3=0 ludn c6 hai nghiém trai dau Ia x, <0< x, théa man

X, +X, =—m va xx, =-3.
Ta xét cac truong hop sau:
(1) Néu 0 < x, <6 thi bang cach v& bang bién thién, ta thdy ham sé nghich bién trén (x;;0)
va (x,;6). Tong do dai hai khoang nay la

0—X|+[6—X,|=6—(X +X,) =6+m

nén m+6=2 hay m=—4. Thu lai taco X, :2+ﬁ<6, thoa man.
(2) Néu x, > 6 thi bang cach vé bang bién thién, ta thiy ham sé nghich bién trén (x,;0) va
(6;,). Tong do dai hai khoang nay la

0—%|+|6=X,| =X, —x, —6
nén x, —x, =8. Binh phuong Ién, ta dugc

(X +%,)2 —4xX, =64 hay m®+12 =64 < m=42:/13.

. V6i m=2+/13 thi ta tinh dugc X, = 4—+/13 <6, khong thoa man.
. V6i m=—-2413 thi ta tinh dugc X, = 4++/13 > 6, thoa man.
Vay tit ca cac gia tri cn tim ctia m 13 —4 va —2/13.

Cau 3 Goi sb tién can ting gia mdi hop khau trang 13 X (nghin dong)

Vi ctr ting gia thém 1 (nghin dong) thi s6 hop khau trang ban ra giam 100 hop nén
khi tang X (nghin dong) thi s6 hop khau trang ban ra thi trudng giam 100X hop.

Do d6 téng sé hop khau trang ban ra mdi thang 1a 3000 — 100X hop.

Luc dau ban ra véi gia 30 (nghin dong), mdi hop khau trang c6 14i 12 (nghin dong).
Sau khi ting gi4, mdi hop khau trang thu dugc sb 13i 1a 12 + x (nghin dong).

Do d6 téng s lgi nhuan mot thang thu dugc sau khi ting gia la

f(x) = (3000 -100x)(12+x) voi x>0

Xét ham s6 f(x) = (3000 -100x)(12+x) véi x>0

Ta co: f(x) = -100x* +1800x + 36000 = -100(x-9)? + 44100 < 44100

Dau “=" xay ra khi x=9

Vay co s& ban mdi hop 39000 thi loi nhuén 1 cao nhét

Cau 4 ,
(5,0d) a) (2,0 diém).Cho hinh chép S.ABCD c¢é ddy ABCD la hinh thoi, ABC =60° .

3 . > R
Canh SA= % va vudng goc véi ddy. Géc gia hai mat phing(SAB) va

(SCD) bang 45°. Tinh theo a thé tich khéi chép S.ABCD .




0,25

Giao tuyén cia 2 mat phing (SAB) va (SCD)la duong thing d di qua Svasong | 029
song vai AB va CD

SAL AB=SAld

Tam giac ABC c¢6 AB =BC va ABC =60° 0,5
— AC = BC = AD = ASAC = ASAD (c-g-c) = SC = SD = ASCD cén tai S . Goi

M 14 trung diém cua CD suyra SM L CD, ma d//CD suyra SM Ld .

ViSALd va SM Ld nén ((SAB),(SCD))=ASM =45°,

SA L (ABCD)=>SA | AM = ASAM vudng cin tai A 05
— AM =%:>AB=BC=AC=a

3 0,5
Vay, V =15AS, =L SABABC.sin60° = . 2Y3 aasineoe = &
3 3 3 2 4

b) (3,0 diém).Cho tam giac déu ABC c6 canh bang 2. Trén duong thing d di qua

A va vudng goc véi mit phang (ABC) lay diém M sao cho AM =X, (x> 0) . Goi

E, F lan Iuot 14 hinh chiéu vudng gdc cia C 1én AB, MB. Puong thang qua hai
diém E va F cit d tai N .Xacdinh x dé khdi ta dién BCMN c6 thé tich nhé nhat.

M
0,25




Tac6 MA L (ABC)= MA LEC, kéthop EC L AB=EC 1L MB

0,25

2./6

Vay minVeg,, === khi AM = AN =2 hay x=+2.

MB L FC 05
= MB L EF. ’
MB L EC
0,5
Taco ANAE «~» ABAM :M:E: AM.AN = AE.BA=2.
BA AM
0,5
2
Vaenn %.SAABC.(AM +AN)=%.2 f.(AM +AN)Z¥.\/AM.AN =¥.
0,5
Vaenn :¥©AM = AN.
0,5

Cau 5 Ta c6 PN = 60 — 2x, goi H 14 trung diém caa PN suy ra AH = v/60x — 900
Dién tich tam giac ANP la

Sanp = > AH.PN = = (60-2x) V60x — 900 = (60-2x) VI5x — 225

Do chiéu cao ciia khéi ling tru khong doi nén thé tich khdi lang tru 16n nhat khi dién tich tam giac ANP

I6n nhat

Xét ham s f(x) = (60-2x) v15x — 225 trén khoang (15;30) c6

—45(x—-20)
V15x—-225

F'(x) = 0 € x=20

F(x)=

Lap bang bién thién va két luan x=20




