SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI CAP TINH THPT NAM 2019
TINH QUANG NINH Man thi: TOAN - Bang A

bE CHING THUC Ngay thi: 03/12/2019

(Pé thi c6 01 trang)

Thoi gian: 180 phuat (khdng ké thoi gian phdt dé).

Bai 1 (4,0 diém). Cho ham sé y = 22 _11 coddthi C . Goi M 1a diém bét ki thuge C . Tiép tuyén
m —

cua C tai M cit hai duong tiém cancia C tai hai diém A, B. Goi | 1a giao diém cua hai tiém can.
Tim toa do tat ca cac diém M thuoc @ thi €' sao cho chu vi tam giéc IAB nho nhat.
3 2
6I3+xy2 - 61/(3+y.f1 4 111 x° + Ty _

Bai 2 (3,0 diém). Giai hé phuong trinh P+
Jo9y—2+ 3Tz +2y—5 =2y +3

0

Bai 3 (4,0 diém).

a. Cho a = log, 3,b = log, 5,c = log_2. Tinh log, 441theo a, b, c.

b. C6 hai nha kho, nha kho thir nhat c6 8 cai diéu hoa tét va 4 cai diéu hoa hong; nha kho thir hai
6 9 cai diéu hoa tot va 6 cai diéu hoa hong (gia thiét moi cai diéu hoa ¢ hai nha kho dung trong hop
kin, nhin bé ngoai khéng phan biét duoc). Hung vao méi nha kho lay ngau nhién 2 céi diéu hoa. Tinh
X4C suat dé trong 4 cai diéu hda Hung ly ra c6 it nhat 2 cai diéu hoa tot.

Bai 4 (3,0 diém). Trong mit phang véi hé toa do Oxy, cho tam gidc ABC c6 ba goc déu nhon va noi
tiép duong tron tm 1. Goi K 1a hinh chiéu vuéng géc cua B trén duong thang AC, H 1a hinh chiéu
vudng goc caa C trén dudng thang Bl. Cac dudng thang AC va KH lan luot ¢6 phuong trinh 13
z+y+1=0vaz+2y—1=0.Biétdiém B thuoc duong thing y — 5 = 0 va diém | thudc duong
thang z +1=0. Tim toa d6 diém C.

Bai 5 (4,0 diém). Cho hinh chdp tir gidc S.ABCD c6 ABCD la hinh thoi canh a, tam O. Pudong thing
SO vudng goc véi mat phang (ABCD), SB = 3a va BAD = 120°. Goi M, N lan luot 1a cac diém

thuoc cac canh BC va SA sao cho BM = %BC, SN = %SA.
a. Tinh thé tich khdi chép S.MND theo a.
b. Goi ¢ la goc giira duong thang MN va mit phang (SBD). Tinh cosg.

Bai 6 (2,0 diém). Cho cac sb thuc a,b,c € [1;4] . Tim gia tri nho nhét cua bidu thuc:

2
a+b

_02+4 ab +be 4+ ca

Thi sinh khéng dwoc sir dung tai ligu va may tinh cam tay.

Can b coi thi khdong giai thich gi thém.



HUONG DAN GIAI (THAM KHAO)

Bai 1 (4,0 diém). Cho ham sé y = 22 _11 coddthi C . Goi M 1 diém bt ki thusc C' . Tiép tuyén
:E‘ —_—

cia C tai M cit hai duong tiém cancua C tai hai diém A, B. Goi | 1a giao diém cua hai tiém can.

Tim toa do tat ca cac diém M thudc dd thi € sao cho chu vi tam giac 1AB nho nhat.

Huoéng dan.

. 2m —1 .2 : . R

Goli M[m; m N ] € C ,m =1, phuong trinh tiep tuyén cia C tai M la:
m _
1 2m —1 . e R A R
y=————1x—m + d .Puongtiémcandangla z =1, tiémcanngang la y = 2.
m—1" m—1
Cac giao diém cua (d) vadi cac duong tiém can la A[l; —ml],B 2m —1;2 , giao diém cua hai tiém
m _

canla I 1,2 .Suyra JA= 2 p- 2‘m—1‘ = JAIB =4.
m =1

Chuvitam giac IABla P = AB+ IA+ IB = IA® + IB® + IA+ IB. Suy ra:

P>\RIAIB +2IAIB =22 + 4 = minP =22 +4 = JA=IB =2.

Tu d6 ta duoc hai diém M cantimla M 0:1 UM 2;3 .

3 2
3,9 6, 4 T+
695 +ayt ey +y + ll’l—y —

Bai 2 (3,0 diém). Giai hé phuong trinh Yo+t :
Jo9y—2+ Tz +2y—5 =2y +3

0

Huwéng dan.
Dit et = ¢" e’ = ¢, khi d6 phuong trinh tht nhét tré thanh: e* +Inu =€’ +Inwv.
. . 1 . \ .z .
Hamso f ¢t =€ +Int,t >0= f't :e‘+;,Vt>O nén f t dongbiéntrén 0;4oc0 , do do tr
3
fu=fwuv <:>u:v>0<:>:z:3—|—xy2:y6—|—y4>0<:>[£] +£:y3—|—y>0.
Y Y

Xéthamsd gt =t*+t=g¢'t =3t°+1>0,Yt € R nén g t dongbiéntrén R, do d6

3
[E] +§:y3 +y>0(:>£:y<:)a::y2 > 0. Thé vao phuong trinh tht hai cua hé ta duoc
) Y )

\/9y—2 +%/7y?+2y—5 = 2y + 3. Diéu kién yzg .Pit §7y° +2y —5 = a ta c6 phuong



3 q 2
. y+1 —a’ 9y —2— y" +4y +4
trinh: y+1 —a=% —-2— y+2 & > S =
y+1 +ay+1 +a \/9y—2+y+2

3 gy —yf? _ y+1 y' —5y+6 — 4 =5y +6
oY y+y+6 y+5y6© B

y+1 day+l +a® NW-2+y+2  y+1 tay+l +a® —-2+y+2

+1 1
oy —5y+6 - +
y+1 +ay+l +a® NIWY-2+y+2

=0« 3y —by+6.M=0 (%

Do diéu kién y z%;» M>0.Tu(*)< > —5y+6 =0« y =2y =23 (thoa man diéu kién).

Vay hé phwong trinh da cho cé hai nghiémla z;y € 4,2, 9;3
Bai 3a (2,0 diém).
Cho a = log, 3,b = log, 5,c = log_ 2. Tinh log,  441theo a, b, c.
Huéng dan.

Tu a =log,3,b=log,5,c =log. 2=3=2"5=3"2="7".

1 2 2
log,, 441 = = = =
log212 280  log, 280 3log, 2 +log, 5+log, 7 3 n 1 n 1
log,21  log 21 log 21
2 2
log, 441 = =
Sas0 3 1 1 3 1 1
log, 3 +1 7+1 341 7+1+1 3 1+1 +1 log_2°
0g, 0g, 0g; 0g, 0g, at+- “+log,T + log,
c b 3
2 2
].O 44]_ — =
Sas0 3c b 1 3c b 1
+ + + +
l+ca 1+log,7 1+alog 2 1+ca 1—{—log2d7 1+4+ac
| 41 2 1+ac Vav 1 41 2 1+ac
0 = = . Vay log =
Bax0 3c n b i 1 3c+abc+1 Y %8m0 3c 4+ abc +1
1+ ca 14 1 I+ac
ac

Bai 3b (2,0 diém).

C6 hai nha kho, nha kho tha nhét c6 8 cai diéu hoa tot va 4 cai diéu hoa hong; nha kho thir hai c6
9 cai diéu hoa tot va 6 cai diéu hoa hong (gia thiét méi cai diéu hoa ¢ hai nha kho dung trong hop kin,
nhin bé ngoai khdng phan biét dugc). Hing vao mai nha kho lay ngéu nhién 2 cai diéu hoa. Tinh xéac
suit dé trong 4 cai diéu hoa Hung lay ra c6 it nhat 2 cai diéu hoa tét.

Huoéng dan.



Dit bién cd A: "trong 4 cai diéu hda Hung lay ra c6 it nhat 2 cai diéu hoa tot".
+ Truong hep 1: "trong 4 cai diéu hoa Hung lay ra c6 dung 2 céi diéu hoa tot ™.
. . o c: c: CcC
Truong hop nay ta co xac suat la: p, = —>-.—% + —-.—- = ﬁ.
G
+ Truong hep 2: "trong 4 cai diéu hoa Hung lay ra c6 dung 3 céi diéu hoa tot "

G GG, G0 G 148
G, Cy  Ch G 38

Truong hop nay ta c6 Xac suat 1a: p, =

+ Truong hep 3: "trong 4 cai diéu hoa Hung lay ra c6 dung 4 céi diéu hoa tot ™.

‘ \ o a s c: G 8
Truong hop nay ta co xac suat la: p, = —-.—- = —.
A
718

Do d6 xac suat cantimla: p A =p +p,+p, :ﬁzO,GQ.

Bai 4 (3,0 diém). Trong mat phang véi hé toa do Oxy, cho tam giac ABC c6 ba goc déu nhon va noi
tiép duong tron tam 1. Goi K 1a hinh chiéu vuéng géc caa B trén duong thang AC, H 1a hinh chiéu
vubng goéc cua C trén dudng thang Bl. Cac duong thang AC va KH lan lugt ¢6 phuong trinh 13
z+y+1=0vaz+2y—1=0.Biétdiém B thuoc duong thang y — 5 = 0 va diém | thudc duong
thang z +1=0. Tim toa d6 diém C.

Hud6ng dan.

K 1a giao diém cua HK va AC nén cé toa do 1a K(-3; 2). Puong thang BK vudng goc véi AC nén cd
phuong trinh: x - y + 5 = 0. Vi B thugc duong thang y - 5 = 0 nén toa d6 B(0; 5).

. 37 . ) R \
Goi E[—E,g] la trung diém cua BK, M 1a trung diém BC thi EM // AC nén phuong trinh EM la: X +y

-2=0.SuyratpadocaaMla: M m;2 —m . Do MH = MK nén tam gidc HMK cén tai M, c6 MD la

, . r=m-+1
trung tuyén ciing 1a trung truc, nén phuong trinh duong thang MD c¢6 dang: , thay
y=2—m+2t
vao phuong trinh cia HK ta co:
— -3 4—
m+t+22—-—m+2t —1=0&1t= mn 3,suyratoadc_‘>cﬁaDla: D[6m5 3; 53m].




12m+9 —2-6 —
mt ; m}.SuyratQadévéctO BH la;

Tir toa do cua D va K suy ra toa do cua H[ : :

e 12 —27 — . J— :
BH = W;:Lg; 7= 6m .Matkhac goi I —1;n ,taco Bl = —1;n—5 cunghudéng véi BH
nen n—5 12m+9 =27+6m< n—5 4m+3 :9+2m:>n:—2im:::§4 (1).

m

Ngoairaﬁ.ﬂzo néntacé: m m+1 — m+3 2—m—n =0
&2m’ +2m—6+n m+3 =0 (2). Thé (1) vao (2) ta duoc:

11m +12

m? +m—3+
4m + 3

m+3 =0=m+m—-3 4m+3 + 1lm+12 m+3 =0

= 4Am® +18m* +36m +27=0< 2m+3 2m* +6m+9 :0:>m:—g.

Khi d6 toa do M[—g;g] = E[—g,g] = (C —3;2 =K —3;2 néntam giac ABC vudng tai C.

Vay khong co tam giac nhon théa méan bai toan.
Loi binh:

Bai toan giai kha dai dong, dac biét 12 khong st dung may tinh cam tay nén ta chi ¢ thé nham nghiém
dé phan tich thanh nhan tir. Ta c6 thé giai cach khac ciing cho két qua twong ty hoac két qua dep hon
nhu: Toaddo cua M 0;2 ,toadd C 0;—1 ,toadd I —1;2 nhung kiém tra lai thi duong thang Bl cat
HK tai H tuy nhién BH va CH khéng vuéng géc nhau?.

Can sura lai phuong trinh HK 1a: 2x +y + 4 = 0.
Bai 5 (4,0 diém). Cho hinh chdp tir gidc S.ABCD c6 ABCD la hinh thoi canh a, tim O. Pudong thang
SO vudng goc véi mat phang (ABCD), SB = 3a va BAD = 120°. Goi M, N lan luot 1a cac diém

thuoc cac canh BC va SA sao cho BM = %BC, SN = %SA.

a. Tinh thé tich khdi chép S.MND theo a.
b. Goi ¢ la géc giira duong thang MN va mit phing (SBD). Tinh cosg.
Huoéng dan.
a. Tinh thé tich S.MND:

Dé& dang ching minh dugc ABC 1a tam giac déu canh a. Goi T 1a giao diém cua AC va MD. Ta c6:

A_D:£:3:>M:4:>£:4:>£:2 suy ra T 1a trung diém cua CO, suy ra
MC TC TC TC TC
TO 1 SN

L —-—2_ L 0ON//ST=ON//mp SDM =d N, SDM =d O, SDM
TA 3 SA



Ké OH vubng goc véi MD va OK vubng goc véi SH. Theo dinh 1y 3 duong vudng goc suy ra MD
vubng géc vai SH vado d6 MD 1L mp SOH = MD 1 OK.Suyra OK L mp SDM ,chonénta

c6 d O, SDM = OK . Tatinh:

2
2
+ Trong tam gidc BMD c6 MD = \/ a\/g + 2

—a\/g.%l.cos?)()” = a\éﬁ.

+ Ké MF vubng gdc véi BD, taco MF = —CO = — — . Tir hai tam giac vudng dong dang DHO

a\33
S

la
32

OH DO a af/?_a\/_

vaDFMsuyra — = — = OH =
MF DM 6 g\22 /3 442

+ Trong tam giac SOH ta cé:

SH = JOI* + 50 = [ «/_] [J_3]2 2702 il

,va tinh dugc SO =

422 44 36

a1t

36

a\/_ 27a\/_ af\/ﬁ
48 |

44

Do d6 thé tich khdi chop N.SDM la: V = %

wlr—\

b. Tinh cos¢:

Goi E 1a giao diém cia AM va BD, | 1a giao diém cua SE va MN. Ta c6 MF//AC nén dé thady MF
vudng gdc véi mit phang (SBD), suy ra MIF = ¢ |a g6c giita MN va mp(SBD).

Taco ME = MB = — va hai tam giac vudng MFE, AOE dong dang nén
EA  AD
FE ME 2 1 a3 a3

FE_ME_ 2 pp_2pomaro=Llpo=1o3 _ a3
EO EA 3 3 3 3 2 6



2 2
- he ngo :&;FE :ﬁ_ Suy ra SE = \SO* + EO* = \/9a2 - SZ 438 3“*/5.

10 15 100 5

S S

|

M £ A >
2 2 2
Tir d6 ta dugc 1E = = SE = 2¥23 Trong tam gidc SBE c6: cos BES — 22+ SE”— 5B
3 5 9BE.SE
cos BES = —— ,nén IF = \/FE2 + IE? — 2.FE.IE.cos BES = Y93
2169 5
' £ o:
Dén day ta dugc cosp = = a\/g/5 — 6\/% Vay |cosg = ()\/E .
JFI + FM?  a93/25+1/36 /3373 2373

Loi binh:

Bai toan chura cac phép tinh toan la céc s6 v ti khéa 16n nhung khong dugc sir dung may tinh cam tay
nén mat nhiéu thoi gian, tham chi kho kiém tra lai két qua tinh toan. Viéc dung hinh va tinh cac yéu té
lién quan twong di vong véo. Pay 1a bai toan kho.

Bai 6 (2,0 diém). Cho cac s thyc a,b,c € [1;4] . Tim gia tri nho nhat cua biéu thirc:

2
a-+b

_02+4 ab +be + ca

Huong dan.

(Nhan xét biéu thtrc d6i xtng véi a, b nhung khong ddi xang véi ¢ va 1a dang cap bac hai).

Tacod P = 1 > 1 :i.
¢V dab Ac 1Y 16 13
a+b]+ s [2 Ty

a-+b a+

. 4 .

(vi ab2§1vaa+b22:> ngé)

Diang thie xay ra khi va chikhi a =b = 1,¢ = 4. Vay mian%(:}c:%a:b:l.



Loi binh:

Bai toan bat dang thirc trén tuong d6i d& nhung van khé hon Bang B. Bai toan bat diang thac ¢ Bang B

nhu sau:

Bai 6 (2,0 diém). Cho cac s6 thyc duong a,b,c théaman a + b + ¢ = 1. Chang minh bat dang thuc:

1 2
+ >
a> +b> 4+ ab+bc+ca

Huwéng dan.
Ta co:

B 1 2 1 1

1 , ap dung bat

@+ ab+bec+ca ad+b 4+ ab+be+ca
dang thirc B.C.S ta co:

1+1+1° 9
P>——— = —~ =9 (dpcm).
a”+b" +c¢ +2 ab+bc+ca a+b+ec

Ding thire xay ra khi vachikhi a =b = ¢ = é

_|_
ab +be + ca






