SO GIAODUC VAPAO TAO  KY THI CHON HOC SINH GIOI TINH LOP 12 THPT

HA TINH NAM HQC 2019 - 2020
PE CHINH THUC M@n thi: Toan
(Pé thi c6 1 trang gom 9 cau) Thoi gian: 180 phuat (khdng ké thoi gian phdt dé)

Cau 1 (2,5 diém). Cho ham s y = —~—>— (¢,
T4+ x+2

Tim toa d¢ tit ca céc diém thudc dd thi (C') cta ham s6 va c6 tung do nguyén.

4
Cau 2 (2,5 diém). Cho ham sé y = %— 3z +% (€).

Tim toa do tat ca cac diém M thudc do thi (C) sao cho tiép tuyén cua do thi ((J) tai M cét ((J) tai
hai diém phan biét P, Q khac M théa man MP = 3MQ véi P nam gitta Q va M.

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

(\/(f—x+1—\/x2+x+1)(\/x2—x+1—m)+x+2m+620.

Cau 4 (2,0 diém). Goi S la tap nghiém caa phuong trinh (x —2log, x>\/91 — (m — 1)31 —m =0 (véi

m la tham sé thyc). C6 tat ca bao nhiéu gia tri nguyén dwong cua m dé tap hop S cé hai phan ta?

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

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

A
Cau 7 (2,0 diem). 3 '| |'
Cho ham sé g(m) =az' +br’+ca® +dr+c
c6 d6 thi nhu hinh bén. Tim sé diém cyc tiéu cia ham

s6 f(2)=g(g(=)). B "'.I '
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Cau 8 (2,0 diém). Goi S la tap hop céc s tu nhién c6 4 chir s6 d6i not khac nhau. Chon ngau nhién mot
sb tir S. Tinh xéc suat dé sb chon duoc chia hét cho 15.

2 +27" -2 2" -1 N L
ks +3p + ¢. Tim tat ca cac gia tri cua p,q
2" +27 42 2" +1

dé gia tri 16n nhét caa ham sb y = ‘f(x)‘ trén doan |—1;1| 1a nho nhat va tim gia tri nho nhét do.

Cau 9 (2,0 diém). Cho ham sb f(z) =9

Thi sinh khéng dwoc sir dung tai ligu. Can bg coi thi khdng giai thich gi thém.



HUONG DAN GIAlI

Cau 1 (2.5 diém). Cho ham sé y = —2—>— (C).
'+ x4+ 2

Tim toa do tt ca cac diém thude dd thi (C ) ctia ham sé va co tung d6 nguyén.
Hwéng dan
+ D& thay ham sé xac dinh véi moi z € R. Xem y 1a tham s, xét phuong trinh 4n z sau:

yr’ +(y—1)z+2y+3=0 (*).Tacd y = 0 < z = 3. Xét y = 0 thi phuong trinh (*) cd nghiém
Y

_7-214 71214
= —rrevis

7

—l;—2],
2

khi va chi khi:(y —1) —4y(2y +3)>0& —7)° ~ 14y +1>0 = <y<

+Yéuciu y € Z = y € {~2—1;0}. Khi 6 toa do cac diém can tim la (~1;—2),

(—1—\/5;—1),(—1+x/§;—1), (3:0).

4
Cau 2 (2,5 diém). Choham s y = %— 32 +% (0)

Tim toa do tt ca cac diém M thudc do thi (C) sao cho tiép tuyén caa do thi (O) tai M cit (C)
tai hai diém phan biét P, Q khac M théa man MP = 3MQ véi P nam giira Q va M.

Hwéng din

4
+ Gia st ton tai diém M m;m7 _3m? + 3| thuge b thi (') thoa mén bai toan. Tiép tuyén cia dd

thi (c) tai M 13 y = (2m3 - 6m)<:v —m)+ %4 —3m® + g cét ((J) tai P, Q khac M théa man
MP = 3MQ véi P nam gitra Q va M.
+Tirdé suy ra MP = 3MQ < OP —30Q = —20M = x, — 3z, = —2m/*).
+ Mit khac z, z, khac m la cac nghiém cua phuong trinh:
1 1

x——3x2+§:(2m3—6m)(:1c—m>+m——3m2+§<:>x4—4m3x+3m4 :6(:1c—m>2
2 2 2 2

= (3: + m>2 =6— 2m2,|m| < \/g =&, =-—m=x \V6 —2m” . Thay vao (*) ta dugc m = i\/g (thoa

man). Vay ta c¢6 hai diém M can tim 13 M[—\/g;—g] va M[«/g;—g :

Loi binh:
Bai nay giai tuong ty d& thi hoc sinh gioi tinh Khanh Hoa ngay 31/10 nim 2019.

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



(\/x2—1:+1—\/x2+x+1)(\/x2—x+1—m)+1:+2m+6=0.

Hwéng din

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

le—(\/af—x%—l—\/aEQ%—x—l—l)}—i—

x2+1—\/(x2—x+1)<x2+$+1>]+6:0.

—2z
\/xQ—:L’—I—l—f—\/x?—f—x—kl

Pt t = —z+1-? tat+1= day ham 1¢ déi véi x va

lim —2 — 1, lim —2 = —1 nhu thé ta c6

"'"_’_°°\/x2—:1:+1+\/x2—|—x+1 “’_'+°°\/x2—x+1—|—\/x2—|—x—|—1

te(-11).

2

+ Tir 46 ta c6 phuong trinh an ¢ la: m(2 —t) +%—|—6 =0,t e (—1;1)

112 1 1
som =20 10 e ()= () =1 - —0 <ovee(-11).
t—2 t—2 (t—2)2
Suyra—13<2m<—E=>—E<m<—E.
3 2 6
FOTN 2 \ ~ , i n . 13 13
+ Keét luan: Bé phuong trinh da cho c6 nghiém thi —?<m<—g.

Cau 4 (2,0 diém). Goi S Ia tap nghiém cia phuong trinh (2 — 2log, :13)\/9 —(m—1)3" —m =0 (vi

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

Hwéng din
. ) . 2
+ Xét phuong trinh f(x) =r—2log,z =0,z € (0;+oo). Taco f'(z) =1- =0
xln2
S r= 2 la diém cuc tiéu cua f(a;) va min f(:z:) -2 2log, |—| < 0 nhu thé phuong trinh
In2 (05400) In2 ?1In2

f(a;) = 0 c0 dang hai nghiém z =2,z =4.

+ Bay gio ta xét \/9m—(m—1)3‘”—m:O.Dét 3'”:t>0:>\/t2—(m—1>t—m:0.
Ta phai c6 diéu kien £ — (m — 1)t —m > 0,t > 0 & (¢t +1)(t —m) > 0.
“Trudnghop 12 #* —(m—1)t—m >0Vt >0 t>mVt>0em<0.MameN =meg

« Trudong hop 2: ¢ —(m—l)t—m =0,t >0 <t =m>0.DéSco hai phan t thi ca hai nghiém

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



+ Két luan: C6 hai gié tri nguyén duong cia m dé S ¢6 hai phan t.

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 phing (BCD).

Hudéng dan

Goi M, N, P, Q lan luot 14 trung diém cua AB, BC, CD, DA. Dé thdy cac mit cua tir dién la cac tam
giac bang nhau (c.c.c) nén céc trung tuyén twong ng bang nhau: CM = DM hay ta ¢ tam giac CMD
can. Suy ra (trong mit phang (MCD)) thi MP 1a dudng trung tuyén ciing 1 trung truc caa 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 duwoc MNPQ 12 hinh binh
hanh tam I. Suy ra IA = IB = IC = ID = R va | 1a tim mat cau ngoai tiép t dién ABCD. Hon nita bbn
mat cua tir dién 1a cac tam giac bang nhau nén cac ban kinh dudng tron ngoai tiép bang nhau, suy ra |
cach déu 4 mat cua ta dién.

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

~ a?+b?—c? 9 . 7 X s
cosB=cosa = = =sina = nén dién tich moi mat la:
2ab V130 \/130
2 2 2 2
s—Lapsina =2 . Dods r—cH =206 526\ ypr ez _cpro @D €8 ¢
2 2 4S 14 2 4 4
= MP = 3:>IP—§ Nén R*=IC*=CP*+IP* = E+g:Z:h:IH: R*—r? = Z—ﬁzé
2 4 4 2 2 196 7

Tir d6 thé tich ter dien 1AV =4V, ___ = %.h.S :% % g — 2. Goi d Ia khosing céch tir A dén (BCD):

Taco d—3v —12

S 7

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



Hudéng dan

Goi H 1a hinh chiéu vuéng goc caa 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 la tim duong tron ngoai tiép tam gidc BCD, do d6 H thudc AC. Goi |
1a tm hinh thoi. Khéng giam téng quét ta gia st H thudc doan IC.

Dit SH = h,JH = y. Taco IB> =’ —y> vd AC® + BD* = 2(AB2 +BCQ) = 4 nén:

1—2r? 1— 2
r,AH:r—i—2y: T
2r r

(2T+2y)2+4(T2—y2):4<:>27“2+2ry:1:>y:

2)? 2
l\/lélh2:1—r2:x2—1 " <:>7’2:i2—1:>r: -2 ,Tﬁ:d(’)r+y:i:L’
T T 2r 91— 22
[ 2
rT—uy :1—(r+y)2=—,h2:2—(1+r2):2—%:>h:£.Tac()
4(1—:62)

X X
1 1 — 1 :1: 4—5z% g4 — B
S ZEAC.BD:E(ZT+2y).2\/r -y :;\/r —y = =

e G-z \a(t-2*)  2(1-2?)

V22 — 134 — 52 (20" ~1)(4 - 52°)

Ay V = _1
Vay V= 6(1—$2) - 6 (1_x2)2

xét f(t) = (2t —1)(4 - 5t) _ 108 13-4,

14
bit 2> =t € - -
(1_t) 2 —2+1

——

Y

e .Do d6 maxf(t)z%.

J— 2 J— J—
(t):0<:> 102t +13¢ 4: 2015—|—13<:>t:§E 14
" =2t +1 2t —2 7




Cau 7 (2,0 diém). 3 | |
Cho ham sé g(a:) =az' +br’+ca® +dr+c
c¢6 @ thi nhu hinh bén. Tim sb diém cyc tiéu caa ham

56 £(z) = o(s(0))- ol 1l Ll

381

-

)
)

3 \/ AN,

Hwéng din

'(x)zO
(ofa) =0
+ Xét g'(x) =0 cécacnghiém z =2,z =3,z = 4.
()
+ Xét g'(g(a:)) =0« g(x)
()

Do d6 f'(x) 6 9 nghiém don khac nhau va d6i dau 9 lan nén c6 9 cuc tri. Bay gio ta thiy a > 0 nén

Tacs f'(a) = g'(e).g'(g(x)) = 0 & z

2
3 ¢6 6 nghiém khac nhau vakhac © =2,z = 3,2 = 4.
4

f (=) dat cuc tiéu truoc tién va cyc tiéu cudi ciing Vi lim f(z) = +o0, lim f(z) = +o0.

T ——00 T—+00

Vay sb diém cuc tiéu cua f(x) bang 5.
Cau 8 (2,0 diém). Goi S 14 tap hop cac sb tu nhién cd 4 chir s6 doi not khac nhau. Chon ngau nhién
mot so tir S. Tinh xac suét dé sé chon duoc chia hét cho 15.

Hwéng dan

S6 phan tir khéng gian mau l1a n(S) =9.47.

+ Truong hop 1: Sb c6 dang abc0. Nhur thé ta chi can a,b, ¢ khac nhau d6i mot va co tong chia hét
cho3trcactap hop A={3;6;9}, B={1,; 4; 7}, C={2;5; 8}.
- Néu chon ca ba s6 a,b,ctir Athi c6 C? cach, va co C) 3! Sé duoc 1ap. Tuong tw cd ba s6 a,b,c tir B

hay ca ba sb a,b,c tir C thi déu c6 C;.3! sb duoc lap.
Vataco 3.C;.3! = 18 sb.

- Néu chon a,b,c mdi tap hop A, B, Cmot sd thico C..C..C, cachvacod C,.C..C..3! s6 duoc lap,
hay c6 162 s6.

Khong cé hai trong ba chit s6 a,b,c thuoc mét tap hop va chir s6 con lai thudc tap khéc.

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

+ Truwdng hop 2: S6 ¢6 dang abceh . Nhu thé ta chi can a,b, ¢ khac nhau d6i mét va cé tong
a + b+ ¢+ 1 chiahét cho 3 (a khéc 0) tir cac tap hop M = {0; 3; 6; 9}, N = {1; 4; 7}, P = {2; 8}.



- Néu chonatir M thicé C; céch, by b,c sao cho mot chit s6 tir M va mot chit s6 tir P thi c6
1 1 4 by 2 1 1 1 A A 2 A
C,.C, cach.Vaco C,.C,.C,.2! so duoc lap, hay co6 36 so.
- Néu chonatir M thi cé C; cach, vabg b,cdéutir N thicd C; cach, vaco C,.C:.2! s6 duoc lap, hay
6 18 sb.
- Néu chon a,b,c sao cho hai chit s6 tir P thi ¢6 C? cach, mot chir sé tir N thi ¢6 C; cach, va co
2 Aqa , X
C,.C, .3!'so lap duoc, hay c6 18 so.
Nhu thé trong truong hop 2 ta ¢6 36 + 18 + 18 = 72 sb.
Ca hai truwong hop ta c6 180 + 72 = 252 sb.

£ ci&t aRm tie 1A 252 1
Xac suatcantimla p = =—

9.4 18

:92 + 2 l—2+3p2‘ —1
24274+ 2 2" +1

dé gia tri 1on nhat cua ham sé y = ‘f(a:)‘ trén doan [—1; 1] la nho nhit va tim gié tri nho nhat do.

+ ¢ . Tim tat ca cac gia tri cua p,q

Cau 9 (2,0 diém). Cho ham s6 f(z)

Hudéng dan
20 =1 X . 9 co
bat =t{t=te|——;—|vataco g(t):9t + 3pt + ¢, tatinh:
2" +1
L 1 ) B A N
g 3 qa—p9g 3 qT D9 6 1 q.
X . b 1 p_1 e i x
+ Trwong hop 1: —E<—§U—g>5<:>p>2Up<—2.Khldog1atr1nhonhatCuayz‘f(x)‘

a+b

thuoc {|1 +p+ q|;|1 +p— q|} Cha y rang véi max {a,b} > > min {a,b} thi ta ta cho dau bang

q=20

Xdyra < a =b,vaco: |1+p+q|=|1+p—Q|<:) l4+p+qg=q—1—p

T=0 S0 sénh vii didu kien thi ta d —1 3.(p>2,q=0
& p:—1<l>' 0 sanh vai dieu kién thi ta duoc [r[n%j(f@)‘]mm— +p> ,<p> ,q = >
+ Trudng hep 2: p € [—2;2]. Khi do —%2+q = %Q—q <[t—gvali+p+q <P+,
|1+p—q|§|3—q| nén I[n%f](f(:ﬁ)‘:|3+q|:> r[n?ﬁc‘f(xﬂ mm:3(:>p:2,q:0

Hoac max f(:z:)‘:|3—q|:3—q>3,<p:2,q<0>.

]



Két luan: Véi p =2,¢ = 0 thi [r[nax
11

] f(a;)‘] _3.

min
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