CUM LIEN TRUONG THPT KY THI KSCL POI TUYEN HQC SINH GIOI LOP 12
QUYNH LUU - HOANG MAI POT 3 - NAM HQC 2022 - 2023
NGUYEN XUAN ON - LE LQI Mén: TOAN ‘
Thoi gian: 150 phut (khong ké thoi gian giao dé)

Cau 1. (7.0 diém).

. 1 . . . ‘ . . ‘ .
a) Cho ham s6 y = gxs —(m —1)2* + (m* —2m)z +m® — 2m . Tim tat c4 c4c gia tri nguyén cua m dé

ham s6 da cho nghich bién trén (0; 1) .

by Gii hé ph - 2420 +3x =9 —y +2y—2 ( ]R)
1a1 h¢ phuong trin , (T € .
NI* =2y + 7 + 24y +1 =4(z +1)

CAu 2. (4.0 diém).

a) O mot dia phuong, co 2 con dudng (1) va (2) vudng goc v6i nhau tai O @)
nhu hinh v&. M6t dia danh lich st ¢6 vi tri dat tai M, vi tri M cach duong

(1) mot khoang 1 km va cach dudong (2) mot khoang 8 km. Ngudi ta mudn
B
lam mét doan duong thang AB (A thay d01 trén duong (1), B thay doi trén

duong (2)) di qua vi tri M, biét ring gia tién dé lam 1 km duong 1a 1,2 ty

dongﬂ(gla tién khong phu thudc vao vi tri cua} A v’a B). Chon vi trl’cua A Vé}
B dé hoan thanh con duong vdéi chi phi thap nhat. Héi chi phi thap nhat dé

hoan thanh con dudng 14 bao nhiéu? (Cho biét: /3 ~ 1,732, v/5 ~ 2,236). é y 1

b) Mot doi thanh nién tinh nguyén trong chién dich “fiép sirc mia thi” ky thi T6t nghiép THPT nim 2022
phu trach tai céng truong cila mot diém thi gém 7 nam va 6 nit hoc sinh 16p 10; 5 nam va 8 nit hoc sinh
16p 11. Poan trudng chon ngau nhién 4 hoc sinh vao to giit vit dung c4 nhan khong duoc phép mang vao
phong thi cta thi sinh dy thi (vi tri giit d6 ¢ ngoai khu vuc thi). Tinh x4c suit dé 4 hoc sinh dugc chon co
nam 1an nit va c6 khong quéa 1 hoc sinh 16p 10.

b+ ¢
a

Céu 3. (1.5 diém). Cho a,b,c 1a cac sd thuc duong thoa méin (b+ c)be = . Tim gi4 tri nho nhat cua

a’ n b’ n c n 4abc
(a+1) (41 (e+1) (a+1)p+1)(c+1)
Cau 4. (6.0 diém). Cho hinh ling try dimg ABC.A'B'C' c6 day la tam giac vudng can tai dinh B. Goi M la
diém thay doi trén tia d6i cua tia C'C . Pat CM = x, biét AC =2a, canh bén A4'= a\/§ .

biéu thitc P =

a) Khi x = % mit phang ( AB’M ) chia khdi lang try thanh hai khéi da dién. Tinh thé tich khdi da dién
chtra dinh B.
b) Goi H,K lan kuot 13 hinh chiéu vuéng goc cia C 1én MB, MA. Tim x dé sin goc giita duong thang
HK va mit phiang (A'B'C') bang %
Cau 5. (1.5 diém) . Cho hinh chép déu S.ABCD c6 tat ca cac canh bang a va M 1a diém tiy ¥ bén trong
hinh vuéng ABCD. Dudng thang qua M, vudng goc véi (ABCD) cat cic mit phing (SAB),
(SBC), (SCD), (S4D) lan lwot tai E, F,N,P. Tim gia tri nhd nhit cia biéu thuc

1 1 1 1

2 + 2 + 2 + 2"

ME® MF* MN- MP

HET
Chu y: Thi sinh khong dwoc phép sir dung mady tinh bo tii.
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A

Cau Pap an Pi¢m
1. 1
(7,0d) | a. Cho ham s6 y = grc?’ —(m —1Dz* + (m* —2m)z +m® — 2m . Tim tit ca c4c gi4 tri nguyén clia
m dé ham sé da cho nghich bién trén (0; 1) .
Taco: y'= 2> —2(m — D)z +m’ —2m 0,5
2 2 T =
y'=0 2 —2m—lz+m —2m=0&| 5 1,0
BBT
x —0 m—2 m +a0
¥ + 0 _ 0 53
0,5
. m—2<0
Do 6 yebt tm khi (0;1) C (m — 2m) < s1<m<2 1,0
m>1
Lai cé m € Z = m € {0;1;2} . 0,5
- 2 +22° +3z =9 -9 +2y—2
b. Giai h¢ phuong trinh 5 ,(:v € R).
Vo2 =2y +7 + 24y + 1 = 4(z +1)
z’ — 2y +7 >0
DK:
4y+12>0
Ta cod
2 420" +3z =9 —y +2y—2
3 2
@(qu) —(m+1) +2(~’E+1):y3—y2+21/(*) 1,5
Ta xét ham sé:f(t) =t~ 42t €R
f'(t) =3t* =2t +2> 0, Vt € Rnén ham f(t) luén dong bién trén R
(e flr+1)=fly).Suyraz+1=y
Thay y = z + 1 vao phuong trinh thir hai cua h¢ ta dugc:
1,0

Vot =22+ 5 + 244z + 5 = 4(z + 1)




Sdz—-1)—Nz*—22+5-2)—2(K4r+5-3)=0
4 z—1 B 8
\/x2—2x+5—|—2 \/4x+5+2
rz=1

®4 z—1 8

o (z—1)(

)=0

_ _ ~0
Jr —2r+5+2 Az +5+2

rz—1 B 8
Vit —22+5+42 Az +5+3

Tac/mpt: 4 —

That vay

z—1 8 —0

S —20+5+2 Jlzt5+3
r—1

8
_ 43— % 9
&t — 224542 Jiz +5+3

Ta co:

4

<1

| z—1 |‘ z—1

= 0 vO nghiém

z—1

‘\/2_ ‘: - <l=1-
T —2x+95+2 ‘\/(x_l) +4+2‘
8 1+ 3V4z +5

3 -
Jiz +54+2 iz +5+3

>0

Do d6 PT VN

Vit =2z +5+2

>0

0,5

Vay hé c6 nghiém duy nhat (1;2).

0,5

(4,(;6)

a) O mot dia phuong, c6 2 con duong (1) va (2) vudng
g0c vdi nhau tai O nhu hinh v€. M6t dia danh lich st
co vi tridat tai M, vitri M cach duong (1) mot
khoang 1 km va cach duong (2) mot khoang 8 km.

Ngudi ta mudn lam mot doan dudng thang AB (A thay
d6i trén duong (1), B thay ddi trén duong (2)) di qua
vi tri M, biét rang gi4 tién dé lam 1 km duong la 1,2 ty
ddng (gia tién khong phu thudc vao vi tri cia A va B).
Chon vj tri cia A va B dé hoan thanh con duong véi
chi phi thap nhat. Hoi chi phi thap nhat dé hoan thanh
con duong la bao nhiéu? (Cho

biét: /3 ~ 1,732, /5 ~ 2,236).

(]

bat OA=2,0B=y (x> 0,y > 0)

0,5




M
K 8
1
0 B H t
Ta ¢/m duoc: §+l =1
r oy
Tac():§+l:1:>1:1—§:x_8:>y: d
T oy Y x x z—8
2
CoOAB’ =2* +9y* =2" + x]
Tz —8
2
Xéthémséf(x):a:2+ ],x>0
z—8
x -8 8
fz)=22+2——. =2z.|1— : 1.0
CE) (e8] ’
r=0(KTM)
fe)=0e|, 8 _je(z-8) =8sz=10
_ - =
(=-8)
Lap BBT ta c6: f(2) > f(10) = 535
Véiz=10=y=5
Vay quing dudng ngin nhitla AB = 5\/3 (km) 0.5
9

Khi d6 chi phi thip nhét d& hoan thanh con duong 14 : 5v5.1,2 ~ 13,416 ty déng

b. Mot doi thanh nién tinh nguyén trong chién dich “tiép siec miia thi” ky thi Tot nghiép THPT
nam 2022 phu trach tai cong truong ciia mot diém thi gom 7 nam va 6 nit hoc sinh 16p 10; 5 nam
va 8 nir hoc sinh 16p 11. Poan trudng chon ngiu nhién 4 hoc sinh vao to giit vat dung c4 nhin
khong dugc phép mang vao phong thi cua thi sinh dy thi (& ngoai khu vyc thi). Tinh x4c sudt dé 4

hoc sinh dugc chon c6 nam 14n nit va c6 khong qua 1 hoc sinh 16p 10.

Co tit ca 26 thanh vién cua doi nén n(Q) = C,, = 14950 0,5
Goi A4 1a bién cb chon dugc 4 hoc sinh ¢6 nam 13n nit va co khong qua 1 hoc sinh 16p

10.

TH1: C6 dung 01 HS 16p 10 la nit ¢6 C; cach chon

Khi d6 ta chon ta cdn chon 3 HS 16p 11 trong d6 c6 it nhat 1 nam sé cach chon la: Lo

C? — C?. 86 cach chon trong TH nay la: (C’f3 — C’;) O = 1380
TH2: C6 dung 01 HS lop 10 la nam c6 071 cach chon




Khi d6 ta chon ta can chon 3 HS 16p 11 trong d6 c6 it nhat 1 nit, s6 cach chon la:
C}, — G2 86 cich chon trong TH nay la: (C}, — C} ) C} = 1932

TH3: Khong c6 HS 16p 10 s6 cach chon la: Cfg =715

Suy ra: n(A) = 4027

) 4027
Vay XS can tinh la: p(4)=——— 0,5
Y p(d) 14950
3. ; bz + C2 7 2
(1,5d) | Cho a,b,c la cac so thuc duong thoa man (b + c)bc = . Tim gia tri nho nhat cua biéu
a
2 2 2
thie P=—2 P ¢ labe

(a+1) (1) (c+1) (a+1)(b+1)(c+1)

2 2
Ta co: (b+c)bc:b te @14_1:1
a b ¢ a

1 1
ve

Détle,yzl,z:l. (:E>O,y>0,z>0)
a b c

Do d6 ta chuyén bai todn vé bai toan: 0,5

Cho cdc s6 thuc dwong X, y, z théa man y + 2z = (y2 + zQ) . Tim gid tri nhé nhit ciia

biéu thirc:
p_ 1 n 1 n 1 n 4
(z+1)  (y+1) (s+1) (z+1)(y+1)(2+1)
Theogiéthiéty+z:m(y2+z2)21x(y+z)2:>y+z§2.
2 z
Ta co
2
12+122 2 S 822 82:2x2
(y+1) (z+1)  (+1)(z41)  (p+z+2) (2”) (x+1) 0.5
X
1 S 4 S 4 _ X
N AW B
X
2 2 3 2
Suyra P> 1 . 2x 4 4x 3:2x + 6x +3x+1
(x+1) (x+l) (x+1) (x+1)
3 2
Xét ham f(x)=2x + 0 +3x+1,x>0 tim duoc gid tri nho nhat cua f(x) 1a oL 0,5
(x+1) 108

1 . 91 1
khi x=—. Viaygiatrinhonhatcua P 1a — khi x=—,y=z=35.
5 108 5

4. Cho hinh lang tru dimg ABC.A'B'C’ ¢6 day la tam gidc vudng cén tai dinh B. Goi M 1a diém thay
(6d) | ddi trén tia dbi cua tia C'C . Pt CM = x , biét AC =2a, canh bén 44' = a3

3\/§a

a. Khi x= = mit phang ( AB’M ) chia khéi lang try thanh hai khéi da dién. Tinh thé tich khbi




da dién chtra dinh B.

b. Goi H,K lan kuot 13 hinh chiéu vuéng goc ciia C 1én MB, MA. Tim x dé sin goc giita duong

thing HK va mit phang (A'B'C") béing ﬁ
a. 3,0
M
A’ N c’
0,5
jr C
B
Ta cé: AB=BC=a2 va MC':#
Trong (ACC'A") goi N =AM NA'C',
Ap dung dinh 1i Ta-1ét ta co: N :ﬂzl: N suy ra A'N:%A'C':4—a
AC  MC 3 A'C' 3 3 1,0
. ' 21 24’
:mzﬂzzz . zg.SA,B,C, =2 —aa2=2
S,pe AC' 3 3 372 3
A \ 24°\3 14’3
Nén Ve pper = a’\3 va Vines = 9 suy ra Ve yope :T L5
b. 3,0
M,
K
0,5
C 4
F
B
E
Tacé AH L (MAB)
Goi E la giao diém HK véi AB, 0,5




Ta c6. MA L (CHK) suyra MA L CEva CE L(MCA) vatam gidc CEA vudng cén tai
Cdodd EC =2a

Goi F 1a hinh chiéu vudng goc ctia K 1én AC , ta c6 KF 1 (ABC)
— 0,5
Do d6 KEF 1a goc gitta HK va (ABC).

2 2
Ta c¢6 ﬁzﬁ:»KF:ﬁ.Mcz(ﬁ) MC=| 2|,
MA MA

MC MA 4a* + x*

4q*x* 2ax? x* 0.5
CK* = ——=>CF=——=FF=2a [l+ ——
4a” +x 4a” +x (4a2 +x2)

5 —

Ta ¢6 sinKEF = Y0 = tanKEF = L
6 J5
tanlaﬁ7 = E = 2ax = L

\/(402 +x° )2 +x* S 0,5

x*=2a’ {x = ax/E

<:>x4—6a2x2+8a4=0<:>[ =

2 2
x“ =4a

Vay c6 1 gid tri x thoa man ycbt: x =2a; 0,5

Cho hinh chép déu S.ABCD c6 tat ca cac canh bang a va M 14 diém tuy ¥ trong tr giac ABCD .
Duong thang qua M , vudng goc v6i (ABCD) cdt cac mit phang (SAB), (SBC), (SCD), (SAD)
lan luot tai E, F,N, P.

1,5d)

1 1 1
2+ 2+ 2+ 2"
ME®* MF* MN® MP

Tim gia tri nhd nhat cua biéu thirc

Ay
B
0,5
K
o H
D A

. , , a2
Goi O la tam hinh vudéng. Ta c6 SO 1 (ABCD)va SO = 5
Ké MK 1 AB(K € AB)
D@ thiy tan SHO = tan EKM = S0 = ME = ME = MK .50 = d{MAB) SO

OH MK OH dt(OAB)
Tuong tu ta cling co
p = SMBO) o pay = SMED) g pp - SHMAD) .
dt(OBC) dt(OCD) dt(OAD)

Lai ¢6 dt(OAB) = dt(OBC) = dt(OCD) = dt(OAD) 0,5




Suy ra:
dt(MAB) + dt(MBC) +dt(MCD) + dt(MAD)
dt(OAB)

ME + MF + MN + MP =

SO =4.50=2a\2

1 1 1 1 1,1 1, 1,1 1
st —+ st —= 22— (=t—=) +t = (——=+—2)
ME® MF* MN" MP° 2 ME MF 2 MN MP

> (=t —t—+—)°
4 ME MF MN MP

.o, 1 1 1 1 16 16 8
Lai co: + + + >

ME MF MN MP_MF+ME+MN+MP:2a\/§:a\/E

| ] 1 1 _1( 8 Y 8
= -+ >+ St — 22— :—2.D§u=xéyrakhthmngO.
ME®> MF> MN> MP* 4\a2) a

0,5

---Hét---
Ghi chii: Hoc sinh lam cach khdc néu dung van cho diém téi da




