SO GD & PT NGHE AN PE KSCL PQI TUYEN THI HSG TiNH LOP 12
TRUONG THPT NGUYEN XUAN ON Nim hoc 2022- 2023
8/10/2022 Thoi gian lam bai: 150 phiit, khong ké thoi gian giao dé.

Ciu 1 (6.0 diém).

a) Chohamsd y=x’—3mx’+4m*> -2 c6 dd thi (C,) vadiém C(1;4). Cé bao nhiéu gia tri nguyén
cta m dé dd thi ham sb (Cm ) c6 hai diém cuc trj 4, B sao cho dién tich tam giac ABC bﬁng 47

(17-3x)5-x+(3y—-14)J4—y =0

, (x,yeR).
2\2x+y+5+33x+2y+11=x" +6x+13

b) Giai hé phuong trinh {

Ciu 2 (5.0 diém).
a) Cho ham sé y = f(x) c6 dao ham f'(x)= (x-3)" (xz —x+%j(x2 —2x). Tim tat ca cac gid tri

thuc ctia m dé ham sb f(x2 —8x+ m) c6 diing 3 diém cuc tri sao cho x] +x7 + x7 = 50, trong d6
X,, X,, x; la hoanh d¢ cta ba cuc tri do.
2018 (

b) Tinh téng S:L(CZ‘W)2 +L(c§019)2 b
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Ciu 3 (1.5 diém).

Trén sa mac c6 mot khu dat hinh chit nhat ABCD ¢6 chiéu dai AB =70 km , chiéu rong AD =10 km
. Van tdc trung binh cta xe may trén khu dit nay 1a 20 km/h, riéng di trén canh CDthi van tbc 1a
40 km/h . Mot nguoi di xe may xuat phat tir 4 e 8h sang va mudn dén B sau 3hnira. Hoi nguoi d6
c6 thé dén B kip thoi gian khong? Xay dung phwong an di chuyén trén khu dat tr 4 dén B dé hét it
thoi gian nhat.

Ciu 4 (6.0 diém).

a) Cho hinh chép S.4BCD c6 day la hinh vudng canh bang «. Biét hinh chiéu vudng goc ciia S trén
mit phiang (ABCD)la diém M théa man AD =3MD . Trén canh CD lay cac diém I, N sao cho
ABM = MBI va MN vuéng goc v6i BI . Biét goc gitta SC va (ABCD) bing 60°. Tinh thé tich khéi
chop S.AMCB vakhoang cach tir N dén mit phang (SBC).

b) Cho hinh chép SABCD c¢6 day 14 hinh binh hanh. Goi K 14 trung diém cta SC. Mit phang qua AK cit
cac canh SB, SD lan Iuot tai M va N. Goi Vi, V thi tu 13 thé tich cta khdi chop SAMKN va khéi chop

. . 5 A \ s s 1z A 5 s A V
SABCD. Tim gia tri nho nhat va gia tri lon nhat cua ty so 71 .

Ciu 5 (1.5 diém). .

1 6
a+~lab+3abe Ja+b+c

Cho cac sé duong a, b, c. Tim gia tri nho nhat ciia biéu thirc P =




Ciu 1 (6.0 diém).
a. Cho ham s y = x* —3mx’ +4m’ -2 ¢6 dd thi (C,) va diém C(1;4). C6 bao nhiéu gié tri

nguyén ctia m dé do thi ham sé (C,, ) c6 hai diém cyc trj 4,B sao cho dién tich tam gidc 4BC
bang 4?

Loi giai
) 5 x=0
TXD: D=R .Taco: y'=3x"-6mx=0< .
x=2m
Dé db thi ham s ¢6 2 diém cyc tri thi diéu kién [a: m =0 (¥).
Toa d6 hai diém cuec tri 1a: /1(0;4m2 —2), B(2m;—4m3 +4m® —2) )

Phuong trinh duong thang AB:2m°x+ y—4m*> +2=0

6-2m*|
d(C;AB):M : AB = (2m;—4m’) = AB =4m® +16m® =2|m|\1+4m*
1+4m
1 m
m

=+1
Do dé: S, 50 = Ed(C; AB).AB =|6m-2m’|=4 { _ ().

Vay c6 4 gia tri nguyén m thdéa man yéu cau bai toan.

17-3x)V5—x +(3y-14)\[4—y =0
b) Giai hé phuong trinh ( ) x+(3r-14) 4 , (x,yeR).
2\2x+y+5+33x+2y+11=x" +6x+13
Loi gidi
5-x20
biéu kién: 4-y20 (*).
2x+y+520
3x+2y+1120
bat V5-x=a>0; \J4—y =b>0, phuong trinh (17-3x)v5-x+(3y—14)/4-y =0 tr6

thanh:
[17—3(5—a2)].a+[3(4—b2)—14]=0<:> (3a* +2).a=(3b+2)b = 3a" +2a =30 +2b

Xétham s6 y = f(¢)=3¢"+2¢ trén [0;+0).
Tacd f'(t)=9+2>0, V¢e[0;+00) nénham so y = f(¢) dong bién trén [0;+00).

Vithé véi a>0, b>0 thi 3¢’ +2a=3b"+2b< f(a)=f(b) < a=b.



Suyra VS5—-x=\/4-y<=5-x=4-y y=x-1.

Thay y =x—1 vao phuong trinh thtr hai trong hé ta dugc phuong trinh:
2V3x+4+3y5x+9 =x" +6x+13 (1).

Diéu kién x e {—%;5} .

Khi d6 phuong trinh (1) < (2v/3x+4 =2)+(345x+9 —6) = x* + 6x+5
4(3x+4)-4 9(5x+9)-36

IS +
23x+4+2  345x+9+6

6(x+1) . 15(x+1)
3x+4+1 f5x+9+2
[x+1=0

= 6 N 15
_\/3x+4+1 J5x+9+2
[x=-1

= 6 N 15

| \Bx+4+1 5x+9+2

z(x+1)(x+5)

z(x+1)(x+5)

=x+5

=x+5 (2)

15
+ -
V3x+4+1 5x+9+2

Phuong trinh (2) tuong dwong véi x=5.

bat g(x)= 6 + 15 —x,xe[—i;S]
Bx+4+1 f5x+9+2 3

-9 75

(Vax+4 +1)2 Nl 2(V5x+9+ 2)2 J5x+9

Taco g'(x)=

-1<0, ‘v’xe(—%;Sj.

Suy ra ham s6 g(x) nghich bién trén {—%;5}

Vi thé phuong trinh g (x)=5 c6 nhiéu nhat mdt nghiém trén {—%;5} .

Talai c6 x=0 la nghiém ctia phuong trinh g(x)=5 nén ddy la nghiém duy nhét.
Véi x=-1thi y=-2.

Véi x=0 thi y=-1.

So sanh diéu kién (*), hé da cho c6 hai nghiém (x ; y) 1a (=1;-2); (0;-1).

Ciu 2 (4.0 diém).



a) Cho ham s0 y = f(x) c6 dao ham f'(x)= (x—3)2022 (xz —x+%j(x2 —Zx). Tim tat ca cac

gia trj thuc ctia m dé ham so f(x2 —8x+ m) c6 ding 3 diém cyc tri sao cho x; +x; +x; =50,

trong do x,, x,, x; la hoanh d¢ cua ba cyc tri do.

Loi gidi
Cach 1.
x=3
Taco f'(x)=0<|x=0.Trong do, x =3 1a nghiém bdi chin.
x=2

Xétham g(x)= f(x* —8x+m) c6 g'(x)=(2x—8) f'(x* ~8x+m). Khi do,

x> —8x+m=3 x*—8x=3-m (1)
& .
X2 —8x+m=2 X' —8x=2-m (2)

x> =8x+m=0 x*—8x=-m (3)

g(x)=0

Ta xét ham h(x) = x* —8x. Ham s6 nay c6 bang bién thién nhu sau
X —0 4 40

h'(x) - 0 +

0| T~ y _—

Néu 3—m<—-16 < m>19 thi cac phuong trinh (1) , (2) , (3) déu vo nghiém. Do d6, ham sb

g(x) chi c6 mot cuec tri.

Néu 2-m<-16<3-m < 18<m <19 thi phuwong trinh (1) c6 2 nghiém bdi chin hoic
nghi¢m kép, phuong trinh (2) v6 nghi€ém hodc c6 nghiém kép, phuong trinh (3) v6 nghiém. Do
d6, ham s6 g(x) chi ¢6 mot cuc tri.

Néu -m<-16<2-m <16 <m <18 thi phuong trinh (1) c6 2 nghiém bdi chén, phuong
trinh (2) c6 2 nghiém bdi 1€, phuong trinh (3) v6 nghiém hodc c¢6 nghiém kép. Do d6, ham )
g(x) ¢ ba cuc tri. Khi do, gia st x, =4 thi x,, x; la hai nghiém cua phuong trinh (2) thda

~ «A “A 2 2 2
mén dieu kién x; +x; =34 < (x, +x;) —2x,x, =34.

Két hop véi dinh Iy Vi-et ta c6 64—2(m—2)=34 < m=17 (théa dicukién 16 <m <18).



Néu —m >-16 < m <16 thi phuong trinh (1) ¢6 2 nghiém boi chén, phuong trinh (2) ¢6 2
nghi¢m don, phuong trinh (3) ¢6 5 nghiém don. Do d6, ham sé g (x) khong théa man c6 ba
cuc tri.

Vay m =17 1a gia tri cn tim.

Cach 2.

Xétham g(x)=f(x* —8x+m) c6
g'(x)=(2x—8)f’(x2—8x+m)

= (2)6—8)()(2 —8x+m —3)2018 (e”zm”zm gt b +§j[(x2 —8x+m)2 - 2(x2 —8x+m)} .

Dau cua g'(x) cung dau véi (2x—8)[(x2 —8x+m)2 —2(x2 —8x+m)} .

x=4 x=4
Ta co (2x—8)[(x2—8x+m)2—2(x2—8x+m)}=0<:> X —-8x+m=0|x*—8x=—-m
X —8x+m=2 X —8x=2-m

Ta xét ham 4 (x) = x* —8x. Ham s6 nay c6 bang bién thién nhu sau

x| o 4 o
W (x) - 0 +
oo +o0
h(x) \ /
-16

Ham s6 c6 ba cuc tri khi va chi khi —-m<-16<2—m < 16 <m <18 . Khi do, gia sit x, =4 thi

X,, X, 1a hai nghiém ctia phuong trinh x* —8x =2—m thda min diéu kién
X +x =34 (x2 +x3)2 —2x,x, =34.
Két hop véi dinh Iy Vi-et ta cé 64—2(m—2)=34<> m=17 (théa diéu kién 16 <m <18).

Vay m =17 la gi tri can tim.

Ciu 2b(2.0 diém). Tinh téng S = L(c;m ) +L(c§mg )+ ...+¥(C§§f§ ) +@(c§§f§ ).

2019 2018 1
Loi giai
Xét s6 hang tong quat :
k 2 k 2019! : 2019!
T, = —( §019) , 4
2020 -k

T 2020k (2019 k)&l T (2020 k)1 (k—1)1 "
= Ol CRYE ik =1,2,...,2019

2019



0 2018 1 2017 2017 1 2018 0
Suyra S =Che.Coorg + Crpig-Coprg - F Crgig Cprg + Crgrg Copro

Xét

2019 2019 0 1 2019 2019 0 1 2019 2019
(1+x)" (1+x) —(szg+C2019x+...+C2019x )(szg+C2019x+...+C2019x )

A A 5 2018 . <A 2019 2019 .
Hé so cua x™" trong khai trién (1+x)" (1+x)" la:
0 2018 1 2017 2017 1 2018 0
C2019 'C2019 + C2019 'CZOI‘) t...t C2019 'C2019 + C2019 'C2019 (1)

2018 2018 C4038x4038

_ 0 1
=Chpsg T ChpsX + .ot Copie X7 + 0+ Coie

Xét khai trién : (1+x)""

A QA ~iia 2018 ALY 4038 1x 2018
H¢ s0 cia x™" trong khai trién (1+x)" 1a Cgyy (2)

Tir (1) va (2) taco
1 ) 2 2 2018 2 2019 2
S= m(czlmg) +m(c’22019) + +T(C22(§)1198) +T(C22(())1199) = ng;g

Céau 4a) Cho hinh chép S.ABCD c6 day la hinh vudng canh bang « . Biét hinh chiéu vuéng
goc ctia S trén mit phing (ABCD) 1a diém M thoa man AD=3MD . Trén canh CD lay céc

diém 7, N sao cho ABM =MBIva MN vudng goc véi BI . Biét goc giita SC va (ABCD)
bang 60°. Tinh thé tich khéi chop S.AMCB va khoang cach tir N dén mit phing (SBC).

*) Tinh thé tich khdi chop S.AMCB:
Taco:

DM:ATD,AM:%Z: CM =DM’ +CD?

a3

SM 1 (ABCD)= SCM =60°=> SM = CM.tan 60° =5

(AM +CB).AB 54’ 1 54’30

Khido: §,c, = 5 6 = Vs amcs = E'SM'SAMCB Y



*) Tinh khodng céch tir N dén mét phing (SBC)

av13 :cosﬁ/fzﬁzi:cosﬁ?]\\/[

3 BM 13

Tacd: BM =

2

Pit DI = x = IM? =x2+%,]B:(a_x)2+a2‘

Ap dung dinh 1y cosin ta c6

2 2

IM? = MB* + IB* = 2MB.IB.cos IBM <> x° +%:(a—x)2 v+ B g fa—xf +a
@x=7—a:>IB=13—a
12 12

Goi H =MN N BI .Taco AABM:AMBH:BH:AB:a,IHle—BH:%

BI _CI N[:_HI‘BI :@,CN:CD_DI_INzﬂjc_Nz

ACBI ~ AHNT = 22 =S4 1
NI HI I 60 5 CD 5

Suyra: d(N,(SBC)) =%.d(D,(SBC)) =%d(M,(SBc))

K¢ ME vudng goc vi BC, MK vudng goc véi SE . Suyra: MK =d (M.(SBC))

- 12Jr 12: 132:MK=a 130
MK* MS® ME”- 10a 13

= d(N,(SBC)) :%-d(M,(SBC)) -4 61530

Taco :

Bai 4b: (3 diém):
Vi ABCD 14 hinh binh hanh

. SM SN
=> VsaBc = Vsapc = — Vsapep = — V. Dat —=x, —=y
2 2 SB SD

ni Vs _ SM_ SK

xV V
. =V =—=>V=Vsamk + Vsank = — (X + 1
Vope SB SC . S™K T4 e =g @)

3xyV
4

).

Mat khac Vi = Vsamn + Vsmnk = X.y. % +x.y. %=> V=




Te(l)2)=>x+y=3xy=>y=—— (3)
3x—1

Dox>0ve‘1y>0néntir(3)=>x>%

1 1

Véy=S—N§1: <1e2x-120(Wi3x-1)0=>x> —dodd — <x<1
SD 3x-1 2 2

1

V 3 X 3x2
Tu ()= L= =—xy=-—ux
M vV 4( ) 4 Y 4 3x—1 43x-1)

98]

2
Xét ham sb f(x) = L véi l <x<1.TacodP(x)= 3x(3x -2)

4B3x-1) 2 4(3x —1)°

(x)=0 <:>[ x =0 khong thudc doan [ %;1 ]

X =

W | N

=> Béng bién thién

X l — 1
2 3
f(x - 0 +
f(x) 3/8 3/
\l
3
1 3 1 1 V3
Suyra — <f(x)< = v§iVx e [—;1]hay —< L <=
yra - () 2 [2] y 753
1 2 2
Vay Min d khix= = hay SM= = SB
y ( )= 3 3 hay 3
3 x:l M latrung diém cua SB
VaMax(‘) khi R
M=B
x=1
Cau 3.

Trén sa mac c6 mot khu dat hinh chix nhat 4BCD c6 chiéu dai AB = 70 km , chiéu rong
AD =10 km . Van toc trung binh ctia xe may trén khu dat nay 1a 20 kmv/h, riéng di trén canh



CD thi van toc 1a 40 km/h . Mot nguoi di xe may xuat phat tir 4 lac 8h sang va mubn dén B
sau 3hnita. Hoi nguoi d6 co thé dén B kip thoi gian khong? Xay dung phuong an di chuyén
trén khu dat tir 4 dén B dé hét it thoi gian nhat.

Loi giai

Cach 1.
Truong hop: xe may khong chay trén CD, khi d6 thoi gian ngan nhat di tir A d&én B 1a chay trén
70
ABsuyra t=—=3,5(h).
yrat=55=3504)
Truong hop: xe may co chay trén CD. Gia sir xe chay tir A dén B qua EF.

Pit DE=x,FC=y, 0<x,y<70 = EF =70 —(x+ y); AE = /x> +100; BF =/y* +100.

Khi d6 thoi gian xe chay la:

2 1100 70—
V100 74100 T0-(x+y) 1 NERSTN T L0 PP
20 20 40 20 2

! («/(ery) +400 —

2 +35J (4p dung M+Mz\&+§\)

Xét h(a)zx/a2+400—%+35; 0<a<70

, a 1 20
ha)=———2t— —— =0 a="r
@’ +400 2 3
20
0 = 70
a J3
W (a) - 0 +

Dua vao BBT = A(a) > h( (h)

20] 30 7+2J_
="—=+35=>1¢



X=Yy

10
ZLmin<:> 20<:>x:y:_
X+y=a=—f4 3
y=a="p 3
T 2 truong hop trén ta co thé két luan: Sau 3h xe c6 thé chay tur 4 dén B dugc, voi thoi gian
chay ngan nhét ¢ = 7+243 (h) khi DE =CF = ﬂ
4 3
Cach 2.
KNI: Dé di tiv A dén B néu chi di chuyén trén doan AB
thi hét s gio la \ 8
S 70 A . \ A
t= v = 20 =3,5 ( gi0), vay trong truong hop nay khong

thé dén B kip thoi gian sau 3 gio nhu yéu cau bai toan.

Vi van tdc trén khu dat ( trir canh CD) 1a 20km/h, do d6
chi di theo AB khong kip thoi gian thi moi con dudong p

khac ma khong di trén CD déu khong kip thoi gian. E F
Do d6 ta xét kha nang 2

KN2: Pé di ti A dén B va c6 di trén canh CD
Gia str di tir A &n E, tir E dén F va tir F ¢én B (nhu hinh v&). Dat DE =a,FC=b

Khi d6 thoi gian dé di chuyén tir A dén B 1a 7=

V100 + @ N V100 + L 70-(a+b)
2 20 40

Ap dung bdt Na® +b* +c* +d* 2 J(a+c) +(b+d)

Lo V100 + +\/100+b2 g JA0+10)° +(a+b)>  J400+(a+b)

T
20 20 20 20
ddu “=" xay rakhi a=b
2 2 _ \/—2 B
Vayt:\/100+ar +\/100+b +70 (cHrb)Z 400+ (a +b) +70 (a+b)

Dit a+b=ux,(0<x<70)

400 + x* N 70—x
20 40

fy=— L g<x<70

201/400+ x> 40
f'(x)=0<+/400+ x° =2x<:>x=¥

BBT

Xét f(x)=

70

(x) - 0 +




f(x) 2\3+7
4
Vay GTNN ciia f(x) 1a Ni* /

Cach 3:

1 x+y 1 x+y
t=—| VX 4107 +4/p7 +102 =222 435 | > —| J(x +y)> +400 - 22 1 35|,
20( ¥ vy 2 20 VD) 2

2
0<a<70= A =5%+400—a\/a2+400.

Xét A=~a> +400-2; 1
2 3

20\/§J:2\/§+7
4

2 4

2 2 2
Ta co: a\/a2+400=%-2a\/a2+400 S%(Lm ta +400j=5a +400

2
:>—a\/a2+4002—5%—100:>A22300:>A210\/§:>t2%(10\/§+35):7+j\/§.

(1,5 diém)

1 6

Cho céc s duong a, b, c. Tim gia tri nho nhét cta biéu thirc P = -
a+ab+3abc a+b+c

Loi giai
Vi a, b 1a cac s6 duong nén
a+4b>2adb & a+4b>4ab o Jab < “*4‘”’ (1).

Ding thirc xay rakhi a =4b.

Vi a, b, c 1a cac s6 duong nén

a+4b+16¢ > 3Ya.db 16¢ < a+4b+16¢ >123abe < Yabe S# (2).

Ping thirc xay rakhi a =4b=16¢.

Tur (1) va (2) suy ra:

a+4b+a+4b+16c
12

a+~ab +ilabc <a+ <Sa+ ab+3ach§(a+b+c)

1 3
> .
a++lab +3/abc 4(a+b+c)

=



3 B 6
4(a+b+c) a+b+c '

bat: t=a+b+c (t>0).

Do d6: P>

3 6 3 6 12t-3
Xét: f()=—-——1>0)= f't)=——F+—=——.
S0 a¢ t( )=/ 208 12
f'(t)—0<:>z‘—l
.
Bang bién thién:
t 0 1
4
A0 3 0 +
+00
S
-12

Tir bang bién thién ta co: sz(\/a+b+c)2f(%)z—lZ,Va,b,c>0.

1

azi

a=4b=16¢ )
Ping thitc xay ra khi: =S b=—.
s Y \/a+b+c=% 84
C:L

336

Vay minP=-12.



