SO GD&PT VINH PHUC KY THI CHON HSG LOP 12 THPT NAM HOQC 2019 - 2020

PE THI MON: TOAN - THPT

PE CHINH THUC Thoi gian lam bai: 180 phiit (khéng ké thoi gian giao dé)

Céu 1. Cho ham s6 y =x’—3x> —mx+2 ¢6 d6 thi 1a (C, ). Tim tt ca céc gia tri thuc clia tham sb

m dé (C, ) co diém cuc dai va diém cuc tiéu cach déu duong thang y =x—1.

cotx—2

Cau 2. Tim tit ca cac gia tri thuc ciia tham s6 m dé ham s y = dong bién trén khoang

()

Cau 3. Giai phuong trinh: 8sinx =

—cotx+m

1
+—
cosx sinx

Cau 4. Cho day s§ (u,) c6 sb hang téng quat u, =In(n’+2n), (neN"). Tinh limsS, biét

Sn:(lJ +(1J ++(lj .
e e e
Cau 5. Giai phuong trinh: Vx+4 +/3—-x +v12—x—x" =x—1++/2x+5.

Ciu 6. Mot hop c6 50 qua cau duge danh s6 tir 1 dén 50. Liy ngiu nhién 3 qua cau tir hop d6. Tinh
xac suat de tich 3 so ghi trén 3 qua cau lay dugc 1a mot s6 chia hét cho 8.

Céu 7. Cho hinh ling try ABC.A'B'C’ ¢6 day 1a tam giac déu canh a, A4’ = a. Hinh chiéu vudéng goc
ctia ' trén mat phang (4BC) tring véi trung diém canh 4B. Goi I 14 trung diém ctia 4'C, diém S thoa
mén B = 28I. Tinh theo a thé tich khdi choép S.44'B'B.

Ciu 8. Cho tir dién ABCD c6 G 1a trong tAm tam gidc BCD. Mit phang (P) di qua trung diém / cta
AG va cét cac doan AB, AC, AD tai cac diém khac 4. Goi h > hy, he, by lan luot la khoang céach tur

hy +hl +h 2
L4 < _D>p

cac diém 4, B, C, D dén mat phang (P). Chirng minh rang;
Cau 9. Trong mat ph'fmg v6i hé truc toa‘ do Oxy, cho tam ’giéc ABC vuong tai A. Piém D la chan
duong phan giac trong goc A. Goi M, N lan luot 1a hinh chiéu vuong goc cua D trén AB, AC. Pudng
tron (C): (x+2)> +(y—1)* =9 ngoai tiép tam giac DMN. Goi H 1a giao diém cta BN va CM, dudng
thang AH c6 phuong trinh 3x— y+10 = 0. Tim toa d diém B biét M c6 hoanh d6 duong, 4 c6 hoanh
do nguyén.

Cau 10. Cho a, b, ¢ 1a cic sb thuc duong théa man abc =1 va a’b+b’a +Lb =ab+2. Tim gia tri
a

1 1 3

16n nhét cua biéu thic P = -+ -— .
1+a” 1+b~ 1+2c

https://toanmath.com/
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SO GD&DPT VINH PHUC KY THI CHON HSG LOP 12 NAM HOQC 2019-2020
PE THI MON: TOAN - THPT
PE CHINH THUC Thoi gian: 180 phiit, khéng ké thoi gian giao dé

Cau 1. Chohamsb y =x’ —3x" —mx+2 c6 do thila (C, ). Tim tat ca céc gid tri thuc clia tham

so m de (Cm) co diém cuc dai va diém cyc ti€u cach déu duong thang | = {—4.
A Y NSV , I 2 1.a X cotx—2 A A
Cau 2. Tim tat ca cac gia tri thuc ctia tham s6 m dé ham s6 y =—— dong bién trén
—cotx+m

Vs
khoang | 0;— |.
g( 4j

J6 4

Cau 3. Giai phuong trinh: ;vig{ = ——+—.
phuong o e
Cau 4. Cho day sb (u,) c6 s6 hang tong quét u, = ln(n2 +2n), (neN*). Tinh limS,, biét

Snz(lj +(lj +m“+(lj .
e e e
Cau 5. Giai phuong trinh: Jx+4+83-x+V12—x—x* =x—1+/2x+5.

Céu 6. Mot hop co 50 qua cau duge danh sé tir 1 dén 50. Lay ngiu nhién 3 qua cau tir hop
d6. Tinh xac suat dé tich 3 so6 ghi trén 3 qua cau lay dugc 1a mt so chia hét cho 8.

Céu 7. Cho hinh ling tru ABC.A'B'C’ ¢c6 day 1a tam gidc déu canh a, 44’ = a . Hinh chiéu
vudng goéc cia A’ trén mit phang (ABC ) trung voi trung diém canh 4B. Goi I 1a trung diém

cia A'C, diém S théa man [B = 2SI. Tinh theo a thé tich khdi chop S.44'B'B.

Cau 8. Cho tir dién ABCD c6 G la trong tim tam giac BCD. Mit phang (P) di qua trung
diém I ciia AG va cat cac doan 4B, AC, AD tai cic diém khac A. Goi h,,hy,h.,h, 1an luot

h +h+h

1a khoang cach tir cac diém 4, B,C,D dén mit phang (P). Chimg minh rang: > I

Cau 9. Trong mat phéng v6i hé truc toa do Oxy, cho tam giac ABC vuodng tai 4. Piém D la
chan duong phan giac trong géc A. Goi M, N lan luot 1a hinh chi€u vudng goéc cua D trén
AB,AC. Pudng tron (C) :(x+2)*+(y—1)* =9 ngoai tiép tam giac DMN . Goi H 1a giao
diém cua BN va CM, duong thing AH c6 phuong trinh 3x—y+10=0. Tim toa d6 diém B
biét M c6 hoanh d6 duwong, A4 c6 hoanh d6 nguyén.

Cau 10. Cho a,b,c la cac $b thuc duong théa man abc =1 va a’b+b’a +Lb =ab+2. Tim gia
a

tri 16n nhét cua biéu thic P = 12+ 12— 3 .
l+a” 1+b° 1+2c¢
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SO GD&PT VINH PHUC

HUONG DAN CHAM MON: TOAN - THPT
(Hudng dan cham cé 05 trang)

I. LUU Y CHUNG:

- Hudng ddn chdm chi trinh bay mét cdch gidi bao gom cdc y bat budc phdi ¢é trong bdi lam

ciia hoc sinh. Khi cham néu hoc sinh bé qua buée ndo thi khéng cho diém buée do.

KY THI CHON HSG LOP 12 NAM HOQC 2019-2020

- Néu hoc sinh lam theo cdch khéc, gidm khdo can civ cdc y trong huéng dan cham dé cho

diem.

- Trong bai lam, néu o mot buoc nao do bi sai thi cac phan sau co sw dung két qua sai do sé
khong dwoc diém.

- Trong 101 gidi cdu 7, 8 néu hoc sinh khéng vé hinh hodc vé hinh sai thi khéng cho diém.
- Diém toan bai tinh dén 0,5 va khong lam tron.
II. DPAP AN:

Cau

N§i dung

Cho ham s6 y =x* —3x> —mx+2 ¢é do thi la (C,). Tim tdt cd cdc gid tri thue ciia tham

s6 m dé (Cm) cé diém cwe dgi va diém cwce tiéu cich déu dwong thing | = { - a.

Tacd: y'=3x>—6x—m.
Ham sd ¢6 cuc tri < y'=0 c6 2 nghiém phan biét < 3x*> —6x—m =0 c6 2 nghiém phan
biét x;x, ©A'=9+3m >0 m>-3 (¥)

. 2m m 2m m
Ta co: 34 =y(xl)=—(7+2jxl +(2—?j, Y, =y(x2)=—£7+2]x2 +(2—?j

1 = Phuong trinh dudng thang di qua 2 diém cuc trila A y= _(ZTm + 2]x + (2 —%)
Céc diém cyc tri cich déu duong thing | = {—4 khivachikhi |
THI1: Puong thing di qua 2 diém cuec trj song song hodc trung v6i dudng thing | = {-4
o —(2—m+2] =1 m=-—= (loai)
‘TH2: Trung diém / cia AB nim trén duong thang | = {-4 | |
2
oy =x-laih _HTh g —(—m+2j(x1 +x2)+2(2—ﬂ]=(x1 +x,)=2
2 2 3 3
PN —(%’"+2).2+2[2—%) =2-2 < m=0 (théa man (*))
Vay gid tri cia m can tim 1a: m=0.
Tim tit cd cdc gid tri thwe ciia tham sé m dé ham sé y = _cox=2 dong bién trén khodng [O;EJ.
—cotx+m 4
1
- inZ (m - 2)
Taco y' =0 X -
5 (—cotx+m)

https.//hdgmvietnam.org



https://hdgmvietnam.org

< m<1.Vay m<1 thi ham s dd cho dong bién trén khoang (o;%) .

e, 4

Gidi phwong trinh: ; =
phiroms tinh A= 5

sinx#0 ) T
<:>sm2x¢0<:>x¢k5(keZ) (*)

biéu kién:
cosx =0

V6i diéu kién (*), phuong trinh d3 cho <> 8sin” xcos x = J3sinx + cosx

<> (4—4cos2x)cosx =~/3sinx+cosx < 4cosx —4cos 2xcos x —/3sinx+cosx

= 3cosx—2cosx—2cos3x=\/§sinx <:>cosx—\/§sinx =2c0s3x

3x=x+—+k2x7 xX=—+kr
= = (théa man (*))
3x=—x—£+k27r x:—£+kZ
3 12 2

Vay nghiém cua phuong trinh da cho la: x =%+ km; x = —%+ k% (k € Z) :

Cho day sé (u,) cé sé hang tong qudt u, zln(n2 +2n), (neN*). Tinh limS,, biét

Sn:(lj +(lj ++(lj .
e e e
1

Suy ra Sﬂzl(l—l 1.1 l—l+ L j

2 3 2 4 3 5 n n+2
A R T T T T
_E(E_T_HJ_?(TT_MJ ________________________________________________________
Vay, limSn:llim(i—L— ! ]:i

2 2 n+l n+2 4
Giai phwong trinh: x+4+B3—x+V12—x—x> =x—1+/2x+5

x+42>0
Diéu kién: {3-x>0 o-2<x<3 (*)

2x+520 2

bat t=vx+4+v3-x(1>0)
= =T+2012-x-x’

Phuong trinh da cho tr¢ thanh t+t ! =x—1+\2x+5 7 +2t =2x+5+22x+5 (1)

Xéthamsd f(u)=u’+2u véi u>0
Taco: f'(u)=2u+2>0,(Vu>0)=Ham s6 dong bién trén (0;+0)

Khi d6: (1) &t =2x+5

2_

hay Vx+4 +v3—x =v2x+5
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& T+24012—x—x> =2x+5

12-x—x*=x-1

xX= 1 (thoa man (*))

1+\/@
T

12—x—x>=x>-2x+1

Vay nghiém cia phuong trinh la: x =

Mot hép c6 50 qud cau dwoc dinh sé tie 1 dén 50. Ldy ngdu nhién 3 qud cdu tic hép do.
Tinh xdc suat deé tich 3 so ghi trén 3 qud cau lay dwoc la mot so chia hét cho 8.

Co C cach ldy ra 3 qua cau tir 50 qua cau da cho

Chia 50 qua cau trong hdp thanh 4 nhom:
Nhom 1: gbm 25 qua céu mang sé 1é
Nhom 2: gom 13 qua cau mang so chia hét cho 2 ma khong chia hét cho 4
Nhom 3: gom 6 qua cau mang so chla het cho 4 ma khong chia hét cho 8

Dé tich 3 s6 ghi trén 3 qua cau lay duogc 1a mot sb khong chia hét cho 8 thi c6 4 trudng hop
sau xay ra:

TH1) 1 qua thudc nhom 1 va 2 qua thudc nhém 2: ¢6 C,,. C; cach lay
. A , \ ) A . Lo 12 1 A

TH2) 2 qua thugc nhém 1 va 1 qua thuge nhom 2: c6 C,.C,, cach lay

TH3) 2 qué thudc nhém 1 va 1 quéa thuge nhém 3: c6 C2.. C; céch lay
TH4) 3 qua thudc nhom 1: co 02’5 cach lay

1 2 2 1 2 1 3
C?S'CIB + C25'CIS + C25'CG + C?B — 193
Cgo 392

Vay x4c suat can tinh 1a: P = 1 —

Cho hinh ling tru ABC.A'B'C' ¢é ddy la tam gidc déu canh a, AA' = a. Hinh chiéu vuéng

goc ciia A' trén mdt phing (ABC) tring vdi trung diém canh AB. Goi I la trung diém
ciia A'C, diém S théa man 1B =2SI. Tinh theo a thé tich khoi chép S.AA'B'B.

C!
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BT o7 ! 3 ! 3 1!
Do B=2T = dS(BB) =y L (MBEN =G NCMEE) ]
3 3a’
Suy ra Vs gy = ZVC.AA'B’B = %'

Cho tir dién ABCD ¢6 G la trong tim tam gidc BCD. Mt phing (P) di qua trung diém
I ciia AG va cit cic dogn AB, AC, AD tai cic diém khic A. Goi h,,hy,h.,h, lin lwot la
khoding cdch tiv cic diém A,B,C,D dén mat phing (P) Chitng minh ring:
hy +h.+h,

3 > 1.

Goi B',C',D' 1a giao diém cua (P) véi AB,AC,AD
Tacod: Vygep =Vienr ¥Viger vVigors
1

SAGBC = SAGCD = SAGBD = ESABCD

Viper _AB AC Al _ 3,y 1 AB AC

Vipeo AB AC AG ~ V,, 2 AB AC
3VA.B'D’I _lAB, AD' 3VA.C’D’I _lAC! AD,

Visen 2AB AD° V,,, 2 AC AD

3V ey I(AB’.AC’ AC' AD' AB’.AD’)
Suy ra: —= =— + +
Visew 2\ABAC AC.AD  AB.AD

34B.AC'AD’ _1 AB'.AC' N AC'.AD' N AB'.AD' - DD’ N BB’ N cc' 3
AB.AC.AD 2\ AB.AC  AC.AD  AB.AD AD" AB" AC’

Mat khac ta co: BB =h—B,CC =h—c,£=h—D:>hD+hc+h3=3hA
AB" h, AC' h, AD' h,

2 2 2

Hon nita: (i, +he+hy,) <3(h+ b2+

Trong mdt phing véi hé truc tog dp Oxy, cho tam giic ABC vuéng tai A. Piém D la
chén dwong phén gidc trong géc A. Goi M, N lan lwot la hinh chiéu vuéng géc ciia D
trén AB,AC. Puong tron (C):(x+2)* +(y—1)’ =9 ngoqi tiép tam gidc DMN . Goi H la
giao diém ciia BN va CM , dwong thaing AH c6 phwong trinh 3x—y+10=0. Tim toa dp
diém B biét M c6 hoanh @ dwong, A cé hoanh dp nguyén.

Vi AMDN 1a hinh vudng nén 4 € (C ).
Toa do cia A 1a nghiém cta hé phuong trinh:

y=3x+10
3x—y+10=0 x=-2¢c7
(r+ 2 4 (-1 =9 19

X=——¢ZL

x=-2
@{ = A(-2;4)
y=4

Puong tron (C) c6 tim 1(-2;1), AMDN 1a hinh vudéng nén / 1a trung diém 4D
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Taco AMDN la hinh vuong nén
MF AN MD ME ME
MC AC AC AN MD
NF NF ND AN N

= = = = AANF va ABAN dong dang
AN AM AB AB
= ABN = NAF = BN L AF
Tuong tu CM | AE = H 1a tryc tim AAEF = AH | EF = AH 1 BC'.

Puong thang BC vudng goc AH, qua D nén c6 phuong trinh x+3y+8=0.

= EF//CD= EF//BC

Puong thang MN vudng goc AD, qua I nén c6 phuong trinh : y—1=0
Toa dd cia M, N 1a nghiém cia h¢ phuong trinh:

x=1
-1=0
{y Lc:—S

=
(x+2)2+(y—l)2 =9
y=1

ViM cohoanhdodwongnén M(LL). ]
DPuong thang AB qua A, M nén c6 phuong trinh :x+ y—2=0
Do B=ABNBC nén toa do diém B 13 nghiém ctia hé phuong trinh:
x+y-2=0 x=17
& = B(7;-5)
x+3y+8=0 y=-5
Vay B(7;-5).

Cho a,b,c li cdc sé thue dwong théa méan abc=1 va a’b+b’a+ Lb =ab+2.
a
cr e A . .2 , 1 1 3
Tim gia tri lon nhat cia biéu thirc P = -+ - = .
1+a” 1+b° 1+2c

Theo BPT Co-si ta co: a’bh+ab’ > 2a°b* = ab+2 > 2a°b* 4—1b
a

bit t=ab(t>0):>t+222t2+1<:>2t3—t2—2t+1SO<:>%StS1.

t
V61 a,b > 0;ab <1 ta ching minh -+ 12S 2 *)
1+a~ 14b° 1+ab
That vay: (*) < ( 1 )+( L1 )<0
T l+a®> l+ab  1+b* l+ab

a(b—a) b(a—b) o ,
S raizrab) A isap) — @by (ab=D =<0 (ding)

2 3 2 3t
= P< — 3 = — .
1+ab 142 I+ t+2
______________________________________ ab ]
1 2 3t 2 6
Xéttre|—:;1; t)=———; "(t)=-— - <0
[2 } /(1) I+t t+2 1) (1+t)2 (t+2)2

Hét
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