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Cau 1l (25 diem). Chohamso y = —— C .
T +x+2

Tim toa d6 tat ca cac diém thuoc dd thi € cua ham s va co tung d6 nguyén.

4
Cau 2 (2.5 diém). Cho ham s6 y = - — 35" +g .

Tim toa do tat ca cac diém M thude do thi €' sao cho tiép tuyén cia do thi C taiMcat C
tai hai diém phan biét P, Q khac M thoa man MP = 3MQ véi P nam giira Q va M.

Cau 3 (2,0 diém). Tim tat ca cAc gia tri m dé phuong trinh sau c6 nghiém:

\/:1:2—:1:+1—\/x2—|—x+1 \/x2—:c—l—1—m +x4+2m+6=0.

Cau 4 (2,0 diém). Goi S la tap nghiém cua phuong trinh — 2log, © \/9”” — m—13"—m =0 (voi
m la tham sé thyc). C6 tat ca bao nhiéu gia tri nguyén duong ctia m dé tap hop S cé hai phan ta?

CAu 5 (2,0 diém). Cho ti dién ABCD ¢6 AB = CD = /5, AC = BD =10,4D = BC =13 .
Tinh khoang cach tir diém A dén mat phang (BCD).

Cau 6 (3,0 diém). Cho hinh chép tir giac S.ABCD c6 SA = x va tit ca cac canh con lai déu bang 1.
Tinh thé tich khéi chop S.ABCD theo x vatim x dé thé tich d6 16n nhat.

A

Cau 7 (2,0 diém). 3 '| |'
Chohamsé g z = ax' +bz® + co’ +do + ¢ 2 I|I Iil
ro3A i s A s A 2R - 2 , N 1 | |
¢ d0 thi nhu hinh bén. Tim s6 diém cuc tiéu caa ham o 1l 2 53 4 [|g -
X | ] o
sbfx=gguz . a \ /
-2 |IIII 1 II|
3 N

Cau 8 (2,0 diém). Goi S 14 tap hop cac sb tu nhién c6 4 chir s6 d6i not khac nhau. Chon ngau nhién

mot so tir S. Tinh xac suét dé sé chon duoc chia hét cho 15.

9" 127 9 9" 1
——+3p—

2 127 42 24

dé gia tri 16n nhat cua ham sé y = ‘f T ‘ trén doan [— 1 1] Ia nho nhat va tim gia tri nho nhat do.

+ ¢. Tim tét ca céc gia tri cua p,q

Cau 9 (2,0 diém). Chohamsb f = =9

Thi sinh khong dwoc sir dung tai li¢u. Can b coi thi khéng giai thich gi thém.
HUONG DAN GIAI (THAM KHAO)



Cau1 (2,5 diém). Chohamsé y = —2—9 _ ¢ .
T+ x+2

Tim toa d6 tat ca cac diém thuoc dd thi € cua ham s va co tung d6 nguyén.
Huwéng dan.
+ D& thay ham sé xéac dinh véi moi 2 € R. Xem y 1a tham s6, xét phuong trinh 4n 2 sau:

yr’ + y—124+2y+3=0(*).Tacd y =0« x = 3. Xét y = 0 thi phuong trinh (*) c6 nghiém

—7-214 —7 4214
= i eNE

7

——;—2],
2

khivachikhi: y—1 —4y 2y+3 >0 -7y —1dy+1>0 & <y<

—

+Yéuciu y e Z = ye —2—1;0 .Khidotoadd cacdiémcantimla —1;,—2 ,

121, 14421, 30,

4
Cau 2 (2.5 diém). Cho ham s6 y = =~ — 32° +g .

Tim toa do tat ca cac diém M thudc do thi €' sao cho tiép tuyén cia dd thi C tai Mcat C
tai hai diém phan biét P, Q khac M thoa man MP = 3MQ véi P nam gitra Q va M.

Huwéng dan.

4

+ Gia sur ton tai diém M m;m? —3m? + % thuoc do thi € thoa man bai toan. Tiép tuyén cua do

4

thi ¢ LiMIay= 2m®—6m z—m +m7—3m2+gcét C' tai P, Q khic M thoa mén

MP = 3MQ véi P nam gitra Q va M.
+T1‘J:d(')suyra]\ﬁzB%@@—S@z—QOﬁiq—SxQ =—2m * .

+ Mat khac z,z, khac m la cac nghiém cta phuong trinh:

4 4
%—3x2—|—g: om* —6m x—m +m7—3m2+g<:>524—4m3x+3m4 =6z—m

2

> o4+m =6 —2m2,‘m‘ <\3= z,, = —m £ 6 —2m” . Thay vao (*) ta dugc m = 142 (thoa
man). Viy ta c6 hai diém M cin tim la M[—\/E;—g] va M[\/E;—g].
Loi binh:

Bai nay giai tuong tu dé thi hoc sinh gioi tinh Khanh Hoa ngay 31/10 nam 2019.

Cau 3 (2,0 diém). Tim tat ca cac gia tri m dé phuong trinh sau c6 nghiém:



\/xZ—x+1—\/x2+x—|—1 \/xZ—x+1—m +z4+2m+6=0.

Huoéng dan.

+ D& thiy phuong trinh x4c dinh véi moi z € R . Biém d6i dé co lap m, ta co:

m[2— \/xQ—a:—l—l—\/x2+:c+l ]+[m2+1—\/x2—x+1 4+ z+1 ]+6:O.

—2x

day ham 1é ddi véi x va
\/xQ—x+1+\/x2+x+1

Détt:\/x2—x+1—\/x2+x—|—1:

lim —2 — 1, lim 2

Y S R R S

— —1 nhu thétaco

te —1;1 .

2

+ T d6 ta c6 phuong trinh an ¢1a: m 2 — ¢ +%—|—6:O,t€ —-1;1

2

Soom=l +12:t+2+£:f tite L1 =f'"t =1- 10 <0 Vte —L1.
P i—2 t—2°

Suy ra —13<2m<—?:>—§<m<—%.

+ Két luan: Dé phuong trinh da cho c6 nghiém thi 13 <m < 13 :

Cau 4 (2,0 diém). Goi S 1a tap nghiém ciia phuong trinh z —2log, \/9 — m—13 —m=0 (Véi

m Ia tham s thyc). C6 tat ca bao nhiéu gié tri nguyén duong cua m dé tap hop S ¢6 hai phan ta?

Huwéng dan.
. . . 2
+ Xét phuong trinh f 2 =2z —2log, x =0,z € 0;+oc0 .Taco f' x =1— | 2:0
zln
2 \ < R = R 5 A . 2 2 A 3
& o =——1adiémcyctiéucua f r va min f r = — —2log, |——| < 0 nhu thé phuong trinh
In2 0;+00 In2 In2

f x =0 cb dang hai nghiém z =2,z =4.

+Baygi<‘ytaxét\/9“’—m—1 3”—m:O.Bat3”:t>O:>\/t2—m—lt—m:O.
Taphaicodidukien t> — m—1t—m>0,t>0< t+1 t—m >0.
«Truonghopl: t* — m—1t—-m>0Vt>0ct>mVi>0m<0.MameN =>meg

«Truonghop2: t* — m—1t—m =0,t >0 < ¢t =m > 0.DéS co hai phan tir thi ca hai nghiém

z = 2,z = 4 déu la nghiém cia phuong trinh ndy = m =9 Um = 81.



+ Két luan: C6 hai gia tri nguyén duong ctia m dé S c6 hai phan tu.

Cau 5 (2,0 diém). Cho tir dién ABCD c¢6 AB =CD =+/5, AC = BD =+/10, AD = BC =+/13. Tinh
khoang cach tir diém A dén mat phang (BCD).

Huwéng dan.

Goi M, N, P, Q lan luot 13 trung diém cua AB, BC, CD, DA. Dé& thiy cac mat caa ti dién 1a cac tam
giac bang nhau (c.c.c) nén cac trung tuyén tuong tng bang nhau: CM = DM hay ta c¢6 tam giac CMD
can. Suy ra (trong mat phang (MCD)) thi MP 1a dudng trung tuyén ciing 1a trung truc cua CD. Ciing
nhu thé MP 14 trung truc cua AB.

Tuong tu ¢6 NQ I trung truc cia BC va AD. Mit khéac dé dang ching minh dugc MNPQ 14 hinh binh
hanh tam 1. Suy ra IA = 1B = IC = ID = R va | 12 tim mit cau ngoai tiép tir dién ABCD. Hon nita bon
mit cua tir dién 1a cac tam giac bang nhau nén cac ban kinh dudng tron ngoai tiép bang nhau, suy ra |
cach déu 4 mit cua ttr dign.

Goi H 1 hinh chiéu vuéng géc cua | trén mp(BCD) thi H 1a tim dudng tron ngoai tiép BCD. Pt
AB=CD=c=+5AC=BD=b=+10,AD=BC=a=+/13,IH =h,HC =r. Ta co:

a’+b*—c? 9 . T o X
cosB=cosa = = =sina = nén dién tich moi mat la:
2ab V130 V130
2 2 2 2
s=Lapsina =L . Dods r—cH =20 526\ yme_yee_gpr @D’ ¢ C
2 2 4S 14 2 4 4
= MP = 3:>IP—§ Nén R?=1C? = CP2+|P2_§ 921 h=IH =+vR?— Z_@ 3.
2 4 4 2 196 7
P PSR 4 4 37
Tu do thé tichtadienla Vv =4V, ;. = =3 hS =3'7'3" =2. Goi d la khoang cach tir A dén (BCD):
Tacéd:ﬂzg.
S 7

Cau 6 (3,0 diém). Cho hinh chép tir gidc S.ABCD c6 SA = x va tit ca cac canh con lai déu bang 1.
Tinh thé tich khéi chop S.ABCD theo x vatim x dé thé tich d6 16n nhat.



Huwéng dan.

Goi H 1a hinh chiéu vuéng géc cua S trén day ABCD. Tir gia thiét ta c6 ABCD Ia hinh thoi. Ta c6 cac

tam giac vudng bang nhau SHB = SHC = SHD (canh chung SH va canh huyén bang nhau va bang 1),

suy ra HB =HC =HD =r va H 1a tam dudng tron ngoai tiép tam giac BCD, do d6 H thuoc AC. Goi |
1a tm hinh thoi. Khong giam téng quét ta gia st H thudc doan IC.

biat SH = h,IH = y.Taco IB* = —y* va AC*> + BD* =2 AB’ + BC® =4 nén:

2 2
2r+2y2—|—4r2—y2 :4<:>27“2—|—2ry:1:>y:1 2T,AH:r+2y:1 "
r r
1—7“22 1 1—2° 1 €T
Mah’=1—7r"=2"— sr=—--1l=r= Tuddr+y=—=——,
T x° T 2r 91— 22
— 52 2 _
r -yt =1- T+y2=ﬂ,h2=2— 1+7° =2—i2:>h=—2m L Tacs
41—27° x T
1 1 1 4 — g2 4 — 52
SABCD =—-ACBD == 2r+2y .2\/7“2 —y2 :—\/rQ —y2 = r . bz — JJ\/ oz
2 2 r Ji—a2 \41—2>  21-—2°

2 2 22> —1 4—52°
VayV:\/2x 11— 5z 1 |

61—z 6 1_x22
1 4) | 2t—1 4 —5¢ —10t2 +-13f — 4
Pitz’ =te€|—;—|xét ft = - = Oergt ,
2'5 1—¢ t? —2t+1
—10t* +13t—4 —20t +1 14
f't =0& 0 +13 = 0 + 3<:>t:§€—;—.DodémaXft:g.
2 —2t+1 2t — 2 7 125 4
1 J
Vay V :—éx:&.

max 4 7



Cau 7 (2,0 diém). 3 | |
Chohamsé ¢ z = az' + b2’ + e’ +dz + ¢ 2 I| ||
¢ d6 thi nhu hinh bén. Tim s diém cuc tiéu caa ham 1 ] I|I 2 I|I
s0fz =ggux . 0 ':II ||=' 5
-1 I|| III
-2 I"u, - II."I
3 \ AN\

Huoéng dan.

Taco f'z =¢9'z.9' g2 =0&

+Xét g' x =0 cocacnghiém z =22z =3x=4.

gz =2
+Xétg' gx =0« |g x =3 c66nghiém khac nhauvakhac z =2,z = 3,z = 4.
gzr =4

Do d6 f' z ¢6 9 nghiém don khac nhau va ddi dau 9 1an nén c6 9 cuc tri. Bay gio ta thiy a > 0 nén

f z dat cyc tiéu trudc tién va cuc tiéu cudicongvi lim f z = +o0o, lim f 2 = +o0.

T — —00 T — 400
Vay sb diém cuc tiéu cia f = bang 5.
Cau 8 (2,0 diém). Goi S 14 tap hop cac sb tu nhién c6 4 chir s6 d6i not khac nhau. Chon ngau nhién
maot sb tir S. Tinh xé&c suat dé sé chon dugce chia hét cho 15.

Hudéng dan.

S6 phan tir khong gianmaula n S =9.4°.

+ Truong hop 1: S6 ¢ dang abc0. Nhu thé ta chi can a,b,¢ khac nhau d6i mot va c6 tong chia hét
cho3tircactaphop A={3;6;9}, B={1;4; 7}, C={2;5; 8}
- Néu chon ca ba sé a,b,ctir Athi co C? cach, vaco C; 3! S6 duoc 1ap. Tuong tw cd ba sb a,b,c tir B

hay ca ba so a,b,c tr C thi déu co C;.3! s6 duoc lap.
Vataco 3.C;.3! = 18 sb.

- Néu chon a,b,c mdi tap hop A, B, Cmotsé thico C,.C..C; cachvaco C..C,.C. 3! sé duoc Iap,
hay c6 162 s6.
Khéng cd hai trong ba chit s6 a,b, ¢ thudc mot tap hop va chir sé con lai thudc tap khac.

Nhu thé trong truong hop 1 ta c6: 18 + 162 = 180 s6.

+ Trudng hop 2: S6 ¢6 dang abcb. Nhu thé ta chi can a,b, ¢ khac nhau d6i mot va co tong
a + b+ ¢ +1 chia hét cho 3 (a khac 0) tir cc tap hop M = {0; 3; 6; 9}, N = {1; 4: 7}, P = {2; 8}.



- Néu chonatir M thicé C} céch, b b,c sao cho mét chit s6 tir M va mot chit s6 tir P thi 6
1 1 A pY 4 1 1 1 A A 4 A
C,.C, cach.Vaco C,.C,.C,.2! so dugc lap, hay c6 36 so.

- Néu chonatir M thi cé C} cach, vabo b,cdéu tir N thico C; cach, vaco C;.C:.2! s dugc Iap, hay
c6 18 sb.

- Néu chon a,b, ¢ sao cho hai chit so tir P thi ¢6 C cach, mot chit sé tir N thi ¢6 C; cach, va co
C2.C; .31'so lap dugc, hay c6 18 s6.

Nhu thé trong truong hop 2 ta c6 36 + 18 + 18 = 72 sd.

Ci hai truong hep ta co 180 + 72 = 252 sb.

, N 252 1
Xacsuatcantimla p = —=—,

9.40 18

2" 4277 =2 2" —1 .z g
9 + +3p -+ ¢. Tim tat ca cac gia tri cua p,q

Cau 9 (2,0 diém). Chohamsé f z =
2 y2° 42 9241

dé gia tri 16n nhét caa ham s y = ‘f T ‘ trén doan [— 1; 1] la nho nhét va tim gia tri nho nhét do.

Hudéng dan.

L 20 —1 X , 2 .
bat — =t=te|——;—|vataco g t =9t + 3pt + ¢, tatinh:

2" +1

e 1 ] P
g 3 q p,93 qTDpg 6 1 q.

N . .D L p_1 e i a

+ Trwong hop 1: —g<—§U—E>§@p>2Up<—2.Kh1d0g1atr1nhonhatcuay:‘f x‘

ath > min a,b thitatacho ddu bang

thuoc ‘1+p+q‘;‘l+p—q‘ . Chl y rang v6i max a,b >

qg=20

xdy ra < a = b, va co: ‘1+p+q‘=‘1+p—61‘@ l+p+qg=q—1—p

q=0 . ek LA
& 1l.Sosanhvérldléuklenthltactu:cyc r[nag}(fx‘] =14+p>3, p>2q9q=0.
p:_ -l min
2 2
+ Trwdng hep 2: p € [—2;2|. Khi do —pz—l—q:pz—qS‘l—q‘vé‘l—kp—i-q‘g‘?)—i-q‘,

‘1+p—q‘§‘3—q‘ nén max|f :1:‘:‘3+q‘:>[max‘f w‘] =3 p=29g=0
[71;1} 1;1] i

[,

Hoic max‘f x‘z‘B—q‘=3—q>3, p=2q<0.
&



Két luan: Véi p =2,¢ = 0 thi [r[na:j(
—-1;1

fx‘] =3.

min



