SO GD & BT NGHE AN PE THI KSCL HQC SINH GIOI LOP 12
TRUONG THPT NAM PAN I NAM HOC 2022 - 2023

Mon: Toan hoc 12 — Lan 1
Thot gian: 150 phut (khong ké thoi gian giao dé)
Cau 1 (7,0 diém).
1) Cho ham s y = f(x) c6 dao ham f”(x) :(x—l)3 [xz +(4m—5)x+m’ —7m+6],Vx eR.
Tim tat ca c4c gid tri nguyén cta tham s6 m déham s6 g(x)= f (|x|) c6 ding 5 diém cuc trj?

X+y—-3Vx+3=3\y-5 1
2) Giai hé phuong trinh Y (x,yeR)
«/x2+16(y—x)+y=2\/x—y (2)

Cau 2 (4,0 diém)
1)Ngudi ta mudn xdy mot doan duong 4B (nhu hinh v&) va doan dudng niy phai di qua diém
M . Biét rang vi tri diém M cach OD 125m va cach OE lkm . Gia sir chi phi dé lam 100m
duong 13 150 triéu ddng. Chon vi tri cia 4 va B dé hoan thanh con duong véi chi phi thap
nhét. Tinh chi phi thap nhit dé hoan thanh dugc con dudng?

D
A

2) Cho tap hop S ={1,2,3,4,5,6}. Hai ban A, B mdi ngudi chon ngau nhién mot tap
con cia S. Tinh xé4c suat dé tdp con ma A va B chon duoc c6 dung 3 phan tir
chung.

Cau 3 (1,5 diém).

Cho x,y,z1a cac sb thuc khong am thoa man x+ y+z =4.Tim gia tri 10n nhét cta
biéu thirc
P=x+y"+2 +8(x)" + yz° + zx°)
Cau 4 (6,0 diém). Cho hinh chop tr gidc S.ABCD c6 ABCD la hinh thoi canh a, tam O. Puong
thang SO vudng goc voi mat phang (ABCD), SB =3a va BAD = 120°. Goi M, N lan luot 1a

cac diém thudc cac canh BC va SA sao cho BM = %BC, SN = %SA )

a. Tinh thé tich khéi chép S.MND theo a.
b. Goi ¢ la goc gitra duong thang MN va mat phang (SBD). Tinh cos¢@.
Cau 5(1,5 diém). ‘ ‘
Hai hinh chép tam giac déu c6 chung chiéu cao, dinh cua hinh chop nay trung véi tam cua day

hinh chép kia. Mdi canh bén ctia hinh chép nay déu cit mot canh bén cuia hinh chép kia. Canh
bén c6 dd dai / cia hinh chop tha nhét tao véi duong cao mot géc « . Canh bén cta hinh

chop thir hai tao voi dudng cao mot goc . Tim thé tich phan chung cua hai hinh chop.



Ca | Noi dung pié
u m
Ca . . .
u 1) Cho hams6 y = f(x) c6 dao ham
1.1 f(x)=(x=1)"[x* +(4m=5)x+m’ ~Tm+6],Vx eR.
(4 , . : : :
d) Tim tat ca cac gid tri nguyén ciia tham s6 m dé ham s6 g(x)= f (|x|) c6 dung 5 diém
cuc tri?
Do ham s y:g(x)zf(|x|) xéc dinh trén R = ham s6 y = g(x) la ham sb chinnéndd | 1.0
thi cia ham s6 y = g(x) nhan truc Oy 1am truc déi xtng.
Ta xét voi x>O:>y':g'(x)zf’(x):(x—lf[x2 +(4m—=5)x+m’ —7m+6}
Khi d6 ¢'(x) =0 | |
ido g'(x)=0<
& ) x2+(4m—5)x+m2—7m+6 (*)
Ham sb y = g(x) co dung 5 diém cyc tri < phuong trinh (*) ¢6 hai nghiém x,,x, thoa 0.7
5
(4m—-5) —4(m* —Tm+6)>0
m> —=Tm+6<0
N . l<m<6
man x, <0<x, va x, 21 <3| (m>-Tm+6=0 <
m#2
5-4m>0
m*=3m+2#0
Do m nguyén suy ra tap cac gia tri ciia m thoa man la {3;4;5}. 0.2
5
Ca o . X+y—-3Vx+3=3,/y-5 (1)
u 2) Giai hé phuong trinh . (x,yeR)
1.2 X +16(y—x)+y=2\/g (2)
(3d >0 0.5
) | Loi giai. Digu kién {y>5
x2+16(y—x)20
Tt phuwong trinh (1) ta co y—5-3\y-5+x-3vx+3+5=0
bat t=y-5>0
Khidotacd #-3t+x-3Vx+3+5=0
A =9-4(x+5-3Vx+3)20c 4(x+3)-12Jx+3-1<0
@03\/“336*?@:“16
Mat khac ttr (2) ta co 1.0




Jx2+16(y—x)—\/@—\/5+y:0
-16

& (x- ad —(x-y)—L—=
( y){\/x2+16(y—x)+\/g] ( y)y+\/5

)

16

< (x- e S =
( y)L\/x2+16(y—x)+\/E y+\/6] 0

x—16

_ y
\/x2+16(y—x)+\/5 y+xy

<0

Do 0<x<16;y>5=

0.5

Voi x=y:>2x=3(\/m+\/E)
S 2% -9x+9=9x* -2x-15
=x*-9x® +9x* +324=0
= (x—6) (x* +3x+9)=0
=>x=6
Thtr lai thdéa man
Vay nghiém ctia hé da cho la (x;y)=(6;6).

1.0

2.1
Qd

1)Nguoi ta mudn xay mot doan duong 4B (nhu hinh v&) va doan dudng nay phai di qua
diém M . Biét rang vi tri diém M cach OD 125m va cach OE lkm. Gia sir chi phi dé
lam 100m duong 1a 150 triéu dong. Chon vi trictia 4 va B dé hoan thanh con duong véi
chi phi thap nhat. Tinh chi phi thip nhit dé hoan thanh duoc con dudong?

D
A

Dé hoan thanh con dudng véi chi phi thap nhat thi phai chon A4, B sao cho doan
thang 4B 13 bé nhat. Thiét 1ap khoang cach giita hai diém 4, B va tim gia tri nho nhét.
Chon hé toa @ xOy nhu hinh dudi day véi OD nam trén tia Oy, 1km trén thuc té ung

voi 1 don vi trén hé truc toa do. Khi d6 diém M (é;lj .

Goi B(m;0),A4(0;n) (m,n>0).Khidé ta co phuong trinh theo doan chinla X4+ 2 -1,

m n

0.5




Do duong thang di qua M l;l nen —4+1o1o o L. 8mol o 8m
8 8m n n 8m 8m 8m—1

2
Co ABZ:m2+n2:m2+(88mlj — f(m). Xétham s6 f(m), taco :
e

m :0(10ai)

f!(m):2m+2' 8m —8 —2m(l—ﬁ],f'(m):0<:> 1— 64 —0

0.5

2 .
rmz 1 (2)=(2) +| 2| -2 2B e 125 595
8) \8 g5 1| 64 16 64 64 8

8

55

Vay quing dudng ngan nhat 13 T(km)

0.5

Gia dé 1am 1km dudng 1a 1500 tridu dong = 1,5 ty dong nén khi do chi phi thap nhat dé

55

hoan thanh con dudng 1a ra 1,5~ 2,0963 (ty dong).

0.5

(2.0

2) Cho tap hop S ={1,2,3,4,5,6}. Hai ban A, B mdi ngudi chon ngdu nhién mét tap con

ctia S. Tinh x4c suat dé tdp con ma A va B chon dugc c6 diing 3 phan tir chung.

ViSco6 phén tir nén sb tap con ctia S 1a 2° = 64. Mbi ban A va B ¢6 64 cach chon tap
con, do vay s6 phan tir ctia khong gian miu 1a 64°.

1.0

Ta tim s cach chon tap con thoa man yéu cau.
Vi tip con ctia A va B chon duogc c6 chung 3 phan tir nén cac tap con nay phai c6 it nhat 3
phan tr.
Gia sir tap con ciia A va B gdm x; y(x, y= 3) phan tt, khi d6:
A ¢6 C; cach chon tap con, lic nay S con (6 —x) phan tu.
Chon ra 3 phan tir goi 14 a, b, ¢ ¢6 trong tdp con gdm x phan tir ctia A ( dé lam 3 phan tir
chung véi tdp con ma B chon) c6 C céch;
Ltc nay tap con ma B chon da c6 3 phﬁn tor chung véitdp concia Alaa, b, cta can chon
thém ( —3) phan tir khac trong (6 —x)phén tir con lai sau khi A da chon tap con, ¢6 C.;
cach.
Vay c6 tit ca CXC>C;} 7 cach.
Cox o xy23 3<x<6
Ta c6 diéu kién: & .
y—=3<6—x 3<y<9—x

Khi do6 so cach chon tap con thoa man diéu kién cua bai toan la:




6 5 4 3
Y GGG+ Y CLCCy+D.CLCCI + ) CL.CL.Cy =160+240+120+20 =540

y=3 y=3 y=3 »=3

- . 0.5
Xac suat can tinh bang 54(2) = 135
64~ 1024
Ca | Cho x,y,z1a cac s6 thuc khong am thoa man x+ y+z =4 .Tim gia tri 16n nhat
u3 | cua biéu thirc
511).5 P=x+y+2 +8(xy* + yz° + zx°)
Khong mat tinh tong quat gia st rang x<y<z.Khidd 2y<x+y+z= y<2. 0.5
Va
(y—x)(y—z)S0:>y2+xz£xy+yz:>xy2+xzz£xzy+xyz:>xy2+xzz+zzy3x2y+xyz
Do do
xy2 +)czz+22y£x2y+xyz+22y=y(x2 +)cz+22)Sy(x2 +2xz+22)=y(x+z)2.
Hay ta co
xyzerzZJrZZySy(4—y)2 (1)
Tiép tuc ddnh gia phan con lai, ta co
X +y 4z =y +()c+z)3 —3xz(x+z)£y3 +(x+z)3 =y’ +(4—y)3.
Vi vay ta duoc
X+y +z £y3+(4—y)3 (2)
Tu (1),(2) ta duoc
P<y’ +(4—y)3 +8y(4—y)2 =8y’ —52)" +80y+64.
Ky hiéu 0.5

f(»)=8y"-52)" +80y+64,y[0;2].
Ta co
£'()=24y> ~104y+80
y=1

"(y)=0<24)"-104y+80=0 <
7'(») y y y:§¢[0;2].

£(0)=64; £(1)=100; /(2) =80




x=0 0.5
Vi vay gi tri 1én nhat ciia P 12 100 khi s »=1 va c4c hoan vi.
z=2

Ca | Cho hinh chép tir giac S.ABCD cb6 ABCD 13 hinh thoi canh a, tim O. Puong thang SO
u4 | yuong goc voi mit phing (ABCD), SB=3a va BAD = 120°. Goi M, N lan lugt I cac

diém thudc cac canh BC va S4 sao cho BM = %BC,SN = éSA.

a. Tinh thé tich khdi chép S.MND theo a.

b. Goi ¢ 1a goc giita dudng thang MN va mat phiang (SBD). Tinh cos.

S
E
0 D

4d | vi ABCOD 14 hinh thoi c6 BAD = 120° nén AABC vi AADC 13 céc tam gidc déu canh

a

2
SO =SB — BO* = J9a* = 3% — /33
4 2
2
dt(ABCD) = AB.AD.cos BAD = #
dt(MAD) = dt(ABCD) — dt(MAB) - dt(MCD)
2
dt(MAD) = dt(ABCD) ldt(ABCD) Ly (ABCD) = ldt(ABCD) =2 V3
3 6 2 4
1 a?’\/ﬁ
Vo = E.SO.dt(MAD) -
Veuan SN 1 a*11
- =—=—.Suyra, V=~ =

Ve SM 3 24

2d Lay diém F trén canh SD ho SD = 3SE. S NE//MC
ay diem ren ca sao cno = . duy ra, NE = MC

Do do EC//MN .
Suy ra, goc gitta duong thing MN va mp(SBD) bang goc gitra EC' va mp(SBD).




Vi ABCD 1a hinh thoinén CO 1 BD = CO L (SBD).

Suy ra goc giita EC va mp(SBD) 1a goc CEO .

S
E
0 D
COSITSB—EO \/_3 :§SD—a Suy ra,
— 2 2
OB — SO + SE' — 2.50.5F.00s D50 — 330 4 gt _ 9. 0¥38 N33 _ 150"
4 2 6 4
2 2
Do dé, OE:a\/B = \CO* +OE” = az+154a — %
Vay COSC/'E-?\O = EO \/_5

EC 4

Hai hinh chép tam giac déu c6 chung chiéu cao, dinh ctia hinh chép nay tring véi tim
ctia day hinh chop kia. M&i canh bén ciia hinh chop nay déu cat mot canh bén cua hinh
chop kia. Canh bén / cua hinh chop thi nhét tao voi dudng cao mot goc o .Canh bén cua

hinh chép thir hai tao véi dudng cao mot goc AB. Tim thé tich phan chung cta hai hinh

chop.

Goi hai hinh chop déula 0.4BC va O'.A'B' C' v6i O Ia tam tam giac A'B'C', O' la
tam tam giac ABC . Theo bai ra thi OO' 1a chiéu cao chung cua hai hinh chép.

0.5




Goi D,E,F 1a cac giao diém ciia cic cip canh bén tuong (mg cta hai hinh chép. Phan thé

tich chung ctia hai hinh chép 1a thé tich cua khdi da dién ODEFO' . Goi V 14 thé tich d6

thi V=%OO'.SADEF; AOO'C vudng tai O' nén00'=[cosa. .
Do tinh dbi xtmg nén 00" di qua tim I cua ADEF . 0.5
Xét AIOE : Ol =1E.cota, AIO'E:O'l =IE.cotf.
00' /
= 00'=IE(cota.+cotB) = IE = S R
cota+cotfy cota+cotf
ADEF déu c6 dudng cao 0.5

e EIE _ 3/cosa ,
2 2(cota+cotP)

h ) 3/cosa ﬁ_ \/glcosa

DF =2( - . .
tan 60° 2(cota+cotp) 3 (coto+cotP)

Viy S _DF*\3 _ 33Pcos’a
oo 4 4(cot0c+cot[?))2 .




