SO GIAO DUC VA PAO TAO Ki THI CHON HQC SINH GIOI TiNH LOP 12

NGHE AN NAM HOC 2021 - 2022
Mbobn thi: TOAN - B.ANG A .
L PE CHINH TH('C Thoi gian: 150 pht (khong ké thoi gian giao dé)
Céu 1 (7,0 diém).

a) Tim tAt ca céc gi4 trj thyc cia tham s& m dé ham s§ y =f(x)=x*—5x" +mx+2 ddng bién trén
khoang (0;+00).
y* —16y” +15=2x(3y* —4x —17)

(y? +2x—15)(~./5x 1 —4y? +x+3)=14

b) Giai hé phuong trinh (x,y €R).

Céu 2 (4,0 diém).
a) Cho ham s6 béc ba y = f(x) c6 dd thj nhu hinh v& bén. Tim sé diém cyc tri cia
2
ham sé g(x)= [f(&-h/S—x)l ;

b) Trong qué trinh truy vét lich sir tiép xtGc cta bénh nhin Covid-19 & mot truong hoc, trung tam y té xac

dinh dugc 3 gi4do vién va mot sd hoc sinh c6 su lién quan dén bénh nhin d6. Ngudi ta chon ngiu nhién 10

ngudi trong sd cdc gido vién va hoc sinh lién quan dé lam xét nghiém gdp. Biét ring x4c suit dé trong 10
ngudi duge chon ¢6 3 gido vién béng 6 1an xdc sudt trong 10 ngudi dugc chon déu 1 hoc sinh. Tinh xéac
sut dé trong 10 ngudi duge chon 1am xét nghiém cé nhidu nhét 2 gido vién.

Can 3 (1,5 didm). Cho a, b, ¢ 1a cic sb thuc khéng 4m thay dbi thoa mian didu kién

1+a% ++/1+2b ++/1+2¢c = 5. Tim gi4 tri 16n nhét cia bidu thirc P =2a% +-b® +¢°.
Céu 4 (6,0 diém). Cho hinh hop ABCD.AB,C,D, c6 diy ABCD 1la hinh thoi canh bing a, ABC =60° va
B,A L (ABCD). Biét géc gifta hai mat phing (B,CD) va (A,B,C\D,) bing o, véi cota:%. Goi Mla
trung diém ciia CD, E 1a trung diém ctia B,M.

a) Tinh the tich khéi hop ABCD.A B,C,D,.

b) Goi F la diém thude duomg théng DD, sao cho EF L AC. Tinh d6 dai doan EF va cosin géc gifta hai
mat phing (AEM) va (AEF).
Ciu 5 (1,5 diém). Cho ti dién ABCD v diém M nim trong t& dién. Qua M dung céc mit phing
(«)//(BCD),(8)//(ACD),(~)//(ABD) va (n)//(ABC). Biét (o) cit AB tai E, (3) cat BC tai F, (v)

. . . . ; ' EA (FB (PC |[QD
at CD tai P, cit AD tai Q. Ching minh ,|—+,/—+./[— +,[=— >4+/3.
‘ A P (1) . & EB + FC \PD +\/QA B

CHE



SO GIAO DUC VA PAO TAO Ki THI CHQN HQC SINH GIOI TiNH LOP 12

NGHE AN NAM HQC 2021 - 2022
W ool SN Mon thi: TOAN - BANG B i
‘ PE CHINH THUC I Thoi gian: 150 phit (kkong ké thoi gian giao dé)
Ciu 1 (7,0 diém).

a) Tim tht ca c4c gid trj thyc ctia tham s6 m dé ham sé y =f(x)=x’ —3x* + mx +2 dbng bién trén R.

x’—y’+1=2(,/37—JxT—I—x)

b) Giai hé phuong trinh (x,y€R).
VX+HI+y-3+x-y=2 vy
Ciu 2 (4,0 diém).
y E vy R 5 —_— L 2v2\4 T
a) Cho ham s0 bic ba y =f(x) c6 db thj nhu hinh v& bén. Tim s6 diém cyc trj O
ctia him sb g(x)=f(\/;+\lg~—x). ¥ = f(z)

b) Trong qué trinh truy vét lich sir tiép xuc cua bénh nhan Covid-19 & mét trudng hoc, trung tdm y té xac
dinh dugc 3 gido vién va 13 hoc sinh ¢6 s lién quan dén bénh nhin d6. Ngudi ta chon ngau nhién 10
ngudi trong sb gido vién va hoc sinh lién quan dé 1am xét nghiém gop. Tinh x4c sudt dé trong 10 ngudi
duoc chon lam xét nghiém c6 nhiéu nhét 2 gio vién.

Ciu 3 (1,5 diém). Cho a,b,c 13 cic sb thwc khéng 4m thay ddi théa min didu kién

J14a? +JT+2b ++/1+2c =5. Tim gié trj 16n nht ciia biéu thire P=2a’ +b% +¢.
Ciu 4 (6,0 diém). Cho hinh hép ABCD.A,B,C,D; c6 ddy ABCD 14 hinh thoi canh bing a, ABC = 60° va

B,A L (ABCD). Goi M 14 trung diém CD, géc giita dudng thing B;M va mit phing (A,B,C,D,) bing

o, VOi cota:l.
2

a) Tinh thé tich khéi hop ABCD.AB,C,D,.

b) Tinh khoang cach gira hai dudng thing B/M va A,C,.
Ciu 5 (1,5 diém). Cho tir dign ABCD va diém M nim trong tir di¢n. Qua M dyng cdc mit phing
(«)//(BCD),(B)//(ACD),(~)//(ABD) va (n)//(ABC). Biét (c) cht AB tai E, (8) cit BC tai F, ()

cht CD tai P, (1) cit AD tai Q. Chimg minh \/ QA __4J_

Héto

Ho va tén thi sinh... R 86 bdo danh...
Chii y: Thi sinh klzong du’p'c phép st dung mdy tinh bé tii,



LOI GIAI THAM KHAO PE THI HSG TINH NGHE AN NAM 2021-2022

Ciu 1: (7,0 diém)

a, Tim tat ca cac gid tri thuc cia tham s6 m dé ham sb y = f (x) =x® —=5x°> +mx+2 ddng

bién trén khoang (0;-+0)
Gidi:
Tacod: y'=6x>—15x"+m.
Pé ham s6 dong y ddng bién trén khoang (0;+w0) thi y'>0 vdi Vx e (0;+w)

Hay m>h(x) = -6x°> +15x* vGi Vx € (0;+w) <> m>maxh(x)
(0;+0)

Xét ham sb h(x) = —6x° +15x? trén (0;+0) cd h'(x) =—-30x* +30x’
X = 0(ktm)

h'(x) =0 < | x=-1(ktm)
X =1(tm)

Ta c6 h(0) =0;h(1) =9;limh(x) =—w = maxh(x) =9

X—>+00 (0;+00)

Vay voi m>9 thi ham sd y = f(x) = x* —5x* + mx+2 ddng bién trén khoang (0;-0)

y* —16y* +15=2x(3y* —4x-17)

b, Giai hé phuong trinh
P 8 (y2+2x—15)(\/5x+ —«/y2+x+3):14
Giai:

DKXD: xz%l



y* —16y% +15=2x(3y* —4x—-17)
<yt —2y*(3x+8) +8x* +14x+35=0
& (Y2 —-2x-1)(y* -4x-15)=0

y> =2x+1

y? =4x+15

+) V6i y* = 4x+15 thay vao phuong trinh con lai, ta duoc:

17
J5x+1++/5x+18
< X+1++/5x+18)+51x =

7(J5 1+5 18) 51x = 0(*)

6x(J5x+1—J5x +18) =14 < 6x.

Vi xz%l nén ta co VT (*) 27(\/5.%1+1+\/5._?1+18j+51.%1>0

Suy ra phuong trinh (*) vo nghiém

+) V4i y? = 2x+1 thay vao phuong trinh coOn lai, ta duoc:

(4x—14)(\/5x+1—\/3x+4)=14<:> (2x—7)(\/5x+1—\/3x+4)=7
2x-=7)(2x-3)
V5X+1++/3x+4
N [\/245x 149 — (5x + 7)] —[\/147x 1196 — (3x +14)] _4x2+28=0
175x — 25%° 63x —9x°

= +
V245X +49 + (5x+7)  147x+196 + (3x +14)
25 9

= —X(X=7 +
( ){\/245x+49 +(5x+7) 147x+196 +(3x+14)

:7<:>7(\/5x+1+J3x+4)—(2x—7)(2x—3) =0

—4x2+28x =0

+ 4} = 0(**)

Vixz_—1 né 25 d 4>0

en + +
5 NJ245x+49 + (5x+7)  J147x+196 + (3x +14)

x=0
Nén(**)@[

X=17
Véi x=0=y=+1
Véi x=7=y=+15

Vay tap nghiém cta hé phuong trinh (x;y) € {(0;1); (0;-1);(7:+/15);(7:~15 )}



Ciu 2:(4,0 diém)

a, Cho ham sb bac ba y = f(x) c6 dd thi nhu hinh bén. Tim sb

diém cyc tri cua ham sé g(x) = [ f(Vx+B- X)T

Giai:
Diéu kién: 0<x<8
Ta co6: g'(x):(%— 81 jf'(«/;+\/8—x).f(\/§+\/8—x)
X —-X
[x=4
(%_ 1 ]zo Jx+B-x =ae(0:2v2))
X 8-X
g'(X)=0< f(& 8—x):0<:> ﬁ+ 8_Xb\€f(2\/§;4)(2)
X ++/8—X =2+2(3)
f(Vx+B8-x)=0 SR B - 40

| Vx+B-x=t<22(5)
Xét ham s6 h(x) =+/x ++/8—x trén [0;8] c6 h'(x) =

1 1
- h'(X)=0= x=4
2Jx  24/8—x 9
Bang bién thién
x | 0 4
h'(X)V '

Dua vao bang bién thién ta co

+)Phuong trinh (1); (5) v6 nghi¢m
x=ce(0;4)
Qe {x —de(48)
-0
+3) < K _g

+) (4) < x =4(kep)



Béng bién thién ctia ham s6 g(x) véi 0<x<8

“ 1 0 ¢ 4 d 8

g'(x)

IVAVAN

Vay ham s6 g(x) c6 3 diém cuc tri

b, Trong qué trinh truy vét lich st tiép xdc caa bénh nhan Covid-19 & mét truong hoc,
trung tdm y té xac dinh duoc 3 gido vién va mot sb hoc sinh ¢6 su lién quan dén bénh
nhan d6. Nguoi ta chon ngau nhién 10 ngudi trong sé cac gido vién va hoc sinh lién quan
dé lam xét nghiém gop. Biét rang xac suit dé trong 10 ngudi duoc chon co 3 gido vién
bang 6 1an xé4c suat trong 10 ngudi dugc chon déu 13 hoc sinh. Tinh xac suit dé trong 10
ngudi duoc chon 1am xét nghiém cé nhiéu nhit 2 gido vién.

Giai:
Goi s hoc sinh lién quan dén bénh nhan Covid -19 la n(n>10)
Taco: n(Q)=C,’

n+3

, ) . C3 C? C7
Xac suat dé chon 10 nguoi trong d6 c6 3 gido vién bang —-" =10
Cn+3 Cn+3
’ ” N ClO
Xac suat dé chon 10 nguoi déu la hoc sinh la —%
n+3
7 10 | 1
B Y SN Y Y o R L S
c®,~Cco, 7(n-7)! 10Y(n-10)!
Theo bai rata cd: = ! = < (N=7)(n-8)(n-9)=120=6.5.4
(n=7)(n-8)(n-9) 8.9.10
=n=13
Ay A X, 22 NP X PN C173 11
Vay xac suat dé trong 10 nguoi ¢6 nhiéu nhat 2 gido vién la P =1—@ 1
16

Céu 3:(1,5 diém) Cho a,b,c 1a c4c sé thuc khong 4m thay ddi thoa mén diéu kién

V1+a® +4/1+2b ++/1+2c =5. Tim gia tri I6n nhét cua biéu thic P =2a° +b® +¢®
Giai:




Trudc tién, ta xét bai toan phu sau:
Cho hai s6 thuc x,y khong &m. Chang minh V1+2x +\1+2y >1+ 1+ 2(x +y)
e Chuang minh: Vi x,y khéng am nén ta co: xy >0

= 1L+2X)1+2y) 21+ 2(x+y) = 1+ 2x)+ 1L+ 2y) + 2\/(1+ 2X)1+2Y) 21+ 2(Xx+y) + 21+ 2(x+Yy) +1
= (\/1+ 2X +\/1+ 2y)2 > (1+1/1+ 2(X+Y) )2
= V142X + 1+ 2y 21+ 1+ 2(x+y)

s x=0
Dau bang xdy ra < {
y=0
Quay tro lai bai toan, ta co:

5=+1+a’ +(\/1+ 2b +/1+ 2c)2 V1+a? +1+1+2(b+c)
= 4>+/1+a% +1+2(b+c) 21+\/1+a2+2(b+c)
2

=a’+2b+2c<8=b+c<

8—a’

Vib+c>0=> >0=>0<a<2y?

Ta c6: b*+¢® = (b+c)*—3bc(b+c) < (b+c)® vi be>0

:P$2a3+(b+c)3£2a3+[8 2a ]

2

3
Xétham sb f(a) =2a3+£8_2a j trén [O; 2\5} co:

2
1A\ A2 a’ 3 3 2 3 2 2
f'(a) =6a —3a(4—?J =2 a@-2)(-a’-2a +12a+32)_za(a—2)[a(12—a )+2(16-a )]

a=0
fla)=0<=|a=2

a(12-a*)+2(16-a*) =0



ae[o;zﬁ]:>a(12—a2)+2(16—a2) >0

Vi a=0

= f'(a)=0< [
a=2
Ham sé f(a) lién tuc trén [o; 2\/5} ddng thoi f(0)=64; f(2) =24; f (2@) =322

Suy ra aer[rgg%] f(a)=1(0)=64

Vay gia tri 16n nhat cia P bang 64. Dau bang xay ra khi a=b=0;c=4 hoic
a=c=0b=4

Ciu 4: (6,0 diém) Cho hinh hop ABCD.AB,C,D, c6 ddy ABCD la hinh thoi canh bang
a, ZABC =60° va B,A L (ABCD). Biét géc giira hai mt phang (B,CD) va (ABC,D,)

bang a véi cota = % Goi M 1a trung diém cta CD, E 14 trung diém ciia BM
a) Tinh thé tich khdi hop ABCD.AB,C,D,

b) Goi F 1a diém thudc duong th?mg DD, sao cho EF 1 AC. Tinh d¢ dai doan EF va
cosin goc gitra hai mit phang (AEM) va (AEF)

Giai:

a) D& thdy aACD déu suy ra AM L CD va

AM :%.Khi do ta co:

CD LBA
= CD L (B,AM )= a = ZAMB,

Ch 1AM

Xét tam gidc vuong AMB, ¢6 :

AM 1
Coto = =—= AB, =2AM =a+/3
AB 2 ! V3

1

Ta cling ¢6 S,g0p = 25 ,5c = BABC.sin60° =2

3a’
:>VABCD.A181C1D1 = AB,.Spcp = 7



b)
- Tu AB, =ay3= /B AA=60%/AAB=120°

Ké D,H L (ABCD);FK //D,H = FK L (ABCD) = FK L AC

., [FK LAC
Ta co: = AC L (EFK)= AC 1L EK
EF L AC

Goi Q 1a trung diém cua AM

— EQ//B,A= EQ L (ABCD)= EQ L AC

., |EK L AC
Ta co: = AC L (EQK)= AC L QK
EQ L AC

D& thdy AH//BD = AH 1L AC = QK //AH

Suy ra K 1a trung diém ctiia MH

:>DK=MK—MD=%MH—MD=%(MD+DH)—MD=%

DK 1

DR L DF 1 or-lpp-lan-l/eariar-2
DH 4 DD, 4 4 4 4 2

EM =+/FD? + DM? — 2ED.DM..c0s120° =a—23

Ta cling co: JE
BM =./BA? + AM? =¥
Ké FR L (ABC,D,)= FR//C,D
FR_DF _3_ rr-3cp-3ga- 3ay3
_ /D bp, 4 4 4 4
CR_DF 1_ .. GCD _a
CD, DD, 4 4 4

= BR=4/BC,? +C,R*~2.C,R.BC,.c08120° = aTJﬁ

— B,F =/BR?+RF? =a\/3

Ap dung cong thirc dudng trung tuyén trong tam giac BFM ta co:



- J2(BF?+FM?)-BM* 4 /i5

2 4

- Goi f la goc gitra hai mat phang (AEM) va (AEF)

d(F;(AEM))

Ta co: sin g = d(F: AE)

+) Ta co: d(F;(AEM))=d(F;(ABM))=d (K;(ABM))

d(K;(ABM)) KM _, KD
d(D;(ABM)) DM ~ DM

:>d(K;(ABlM)):gd(D;(ABlM))

3
2

Ké DT L AM = DT 1 (B,AM)=d(D;(B,AM))=DT

Ta c6: DT.AM = AD.DM sin60°(= 25 ,,,, )

. DT- AD.DM .sin 60 =§:>O|(D;(E;1AM))=E
AM 2 2
:d(K;(BlAM))=%

2
+) AF =+ AK? + KF? :\/ADZ+DK2—2AD.DK.C0812O°+(H:)1J :ﬁ

Xét tam giac AEF cantai E. Ké EE, L AF = EE = %a

Ké FF, L AE = d(F; AE) = FF,

Ta co: FF.EA=EE, AF(=2S.,. )= FF, = EE.AF _ 33 =d(F;AE) = 32
EA V10 V10
d(F;(AEM N
Suy ra sin g = ( ( )): 10:)C03ﬁ:£

d(F; AE) 4



Céu 5: (1,5 diém) Cho tt dién ABCD va diém M nam trong ti dién. Qua M dung céc
mét phdng « // BCD , 8 // ACD , ~ // ABD VA u // ABC . Biét « cit AB tai

E, 3 Cit BC tai F, ~ Cat CD tai P, p Cit AD tai Q.

Chirng minh /EJF /@Jr /EJF @24\/5.
EB VFC \PD Y\OQA

Giai:
Goi A, =AMN BCD, B, =AMN ACD ,

C, =AMN ABD , D, =AMnN ABC

+) Trong mit phang ABA, ké dudng thing qua M
EA _ MA
T MA,

1

song song v4i AB cit AB tai E =

+) Tuong tu ta cling co:

FB_MB PC_MC QD _MD
FC MB "PD MC, ' QA MD,

< 1 EA FB PC QD MA MB MC MD
Khi do: ,|[—+,— +,[—+.[=— = + + +
EB \FC VPD Y\QA {MA, \MB, \MC, \MD,
Dét VABCD = V' VMBCD - V VMACD - V VMABD - V VMABC - Vd'
v, dM;BCD S,, dM;BCD MA,

Khi d6 —* = — _
V. dABCD S,, dA BCD AA,

LMA_AA-MA _AA L VL VSV Ve VetY 33V, V.V, "
MA, MA, MA, v, v, v, V.

33IV.V.V 33/V.V.V BNV VYV
Tuong tu ta co: MBZ acd. MCz a b 7d . MD2 aVoVe
MB, Vv, MC, V. MD, Vv,

MA MB MC MD _ .
MA, MB, MC, MD, —

Khidé\/l\l\/IA:+\/MB+\/MC+\/MD>4\/\/MA MB MC MD_ 43

. \MB, "\MC, \MD, MA, MB, MC, MD,

)

Twr (1), (2) suy ra

MA MB MC MD

= = = =23 hay M la trong tam tu dién.
MA, MB, MC, MD,

bang thirc xay ra khi va chi khi
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