NHOM TOAN VD - VDC pé thi hoc sinh giéi

SO GD&DPT CAN THO KY THI CHON HOC SINH GIOI THPT / :
PE CHINH THUC CAP THANH PHO LOP 12 :
NAM HOC 2018 - 2019 % & k&
Ngay thi : 27/02/2019 MON: TOAN
Dé thi ¢6 02 trang Thoi gian: 180 phut
HO VA TN ...ttt SBD:.ii .
Caul: (3diém)Chohamsé y=x*-8mx’+16m’>—m+1 (meR) c6 doithi (C) vadiem H (0;1). Tim
tatca gia tri m dé do thi (C) cobacuctri A B,C saocho H Iatryc tim tam gidc ABC.
Cau2: (2 diém) Mot xe khach chat lugng cao di tir Can tho dén Ha Noi chd dugc nhiéu nhit 50 hanh
khach trén mot chuyén di. Theo tinh toan ctia nha xe, néu xe chd duoc k khéch thi gia tiém ma
2
mdi khach phai tra khi di tuyén duong nay la (180—%) tram dong. Tinh s hanh khéch trén
mdi chuyén xe sao cho tong sé tién thu dugc tir hanh khach nhiéu nhat. Tinh sé tién do.
Cau 3: (4 diém) Giai cac phuong trinh sau:
a) log, vx*—x+1+log, (1-2x)+2x=1-vx* —x+1
3
b) cos® x—+/3c0SX+6SinX.coSX = (sin X+ CO0S x)2 —sin® x—sinx
Caud: (3 diém)
a) Mot chiéc xe 6 t6 dang chay Véi van téc v, (m/s) thi ngudi lai xe dap phanh. Ké tir thoi diém
d6, 6 to chuyén dong cham dan déu véi van toc v(t) = -4t +v, (m/s), trong d6 t (tinh bing giay)
la khoang thoi gian ké tir lac nguoi 14i xe dap phanh. Tinh van toc v,, biét rang tir luc dap phanh
dén khi dung han 6 td con chay tiép mot quing duong dai 8 mét.
b) Mat 16p hoc trong mot trudng dai hoc c6 60 sinh vién, trong d6 c6 40 sinh vién hoc tiéng
Anh, 30 sinh vién hoc tiéng Phap va 20 sinh vién hoc ca tiéng Anh va tiéng Phap. Chon ngau
nhién 2 sinh vién cua I6p hoc nay. Tinh xac suat dé 2 sinh vién dugc chon khong hoc ngoai
ngit. Biét rang trudng nay chi day hai ngoai ngir la tiéng Anh va tiéng Phap.
Caubs5: 4,0 diém). Cho hinh lang tru ABCD.A'B'C'D’ ¢6 day ABCD la hinh thoi canh a, BAD =120°
. Biét cac duong thang A'A, AB, AC clng tao véi mt phang (ABCD) mét goc bang 60°. Goi
M, N lan luot 14 trung diém cua BB',CC’.
a) Tinh thé tich khéi lang try ABCD.A'B'C'D’.
b) Tinh khoang cach gita AD va mit phang (D'MN )
Cau 6: (2 diém) Trong mit phang véi hé toa do Oxy, cho tam giac ABC nhon, khdng can, noi tiép

duong trontdm | . Goi E, M lan luot 1a trung diém cua cac canh AB va BC ; cac diém F va
D twong tng la hinh chicu vudng goc cua A va B trén cac duong thang BC va Al .
a) Chang minh rang ME 1a duong trung truc cua doan thang DF .

b) Tim toa d¢ cac dinh cua tam giac ABC, biét rang M (2;-1), D(%;—gj va duodng thang

AC c6 phuong trinh Xx+y—-5=0.
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Cau7: (2 diém) Mot nha san xuat sita bot danh cho tré em can thiét ké bao bi cho loai san pham méi.
Theo yéu cau cua lanh dao nha may, hop sita méi ¢6 dang hinh hop chit nhat voi day 1a hinh
vudng hoic cé dang mot hinh tru. Biét ring hop sita méi co thé tich bang 1dm®. Hay giuyp 1anh
dao nha may thiét ké hop sita nay sao cho vat liéu st dung 1am bao bi 1 it nhat.

Caus: (I diém)

Nim ban hoc sinh Tinh, Nghia, Tuan, Phi va Thuan & chung mét phong trong ky tic xa cia
mot truong trung hoc phd théng. Mot hom, ngudi quan 1y ky tac xa dén phong ciia nam hoc

sinh nay dé xac dinh lai ho khau nha cia timg hoc sinh. Vi déu 13 hoc sinh gioi toan nén cac
hoc sinh khong tra 1oi truc tiép ma ndi vaéi nguoi quan 1y ky tic xa nhu sau:

- Tinh: “Nha ban Pha ¢ Théi Lai con nhaem ¢ Co Bo”

- Nghia: “Nha em ciing & Co Do con nha ban Tuin & O Mén”

- Tun: “Nha em ciing & C D6 ¢on nha ban Phi & Thbt N6t

- Phu: “Nha em & Thai Lai con nha ban Thuan & Ninh Kiéu”

- Thuan: “Nha em & Ninh Kiéu con nha ban Tinh & Théot Nét

Em hay gitip ngudi quan 1y ky tic x4 xac dinh dang ho khau nha cua cac hoc sinh trén.

Biét rang trong cau tra 16i cia mdi hoc sinh déu ¢6 mot phan dung va mot phan sai dong thoi
mai dia phuong 1a dia chi ho khau cia diing mot hoc sinh.
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SO GD&DPT CAN THO HUONG DAN GIAI BE THI HOC SINH GIOI / :
PE CHINH THUC CAP THANH PHO LOP 12
NAM HOC 2018 - 2019

Xk kK

Caul: (3 @iém) Cho ham s y=x*-8mx’+16m’-m+1 (meR) c6 ddi thi (C) va diém H(0;1).

Tim tat cd gia tri m dédo thi (C) cobacuctri A B,C saocho H la truc tam tam giac ABC .

Loi giai
TXD: D=R; y'=4x" —16mx = 4x(x* —4m).
y'=0 C{X:O .

x? =4m
(C) c6 3 cyc tri khi m>0 (1)

Khong mét tinh tong quat, gia sir céc diém cuc trj cia ham s6 1a A(0;16m* —m-+1),
B(2vm;1-m), C(-2m;1-m).
AH (0;m—16m?); BC(~4v/m;0); CH (2m;m); AB(2v/m;-16m ).

AH.BC =0 0.(—4«/ﬁ)+(m—16m2).0:0
L N
0

Do H latryc tm tam gidc ABC nén
CH.AB=0 2Jm.2Jm +m(~16m)=

(Do két hop véi diéu kién (1)).

m=0  (loai)
<4m-16m*=0 <

m= nhan)

1
4
. S W
Vay m =7 la gia tri can tim.

Cau 2: (2 diém) Mot xe khach chat luong cao di tir Can tho dén Ha Noi chd duoc nhiéu nhat 50 hanh
khéch trén mot chuyén di. Theo tinh toan cua nha xe, néu xe ché duoc k khach thi gia tiém ma

2
mdi khach phai tra khi di tuyén duong nay la (180—%) tram dong. Tinh s hanh khach trén

mdi chuyén xe sao cho tong sé tién thu dugc tir hanh khach nhiéu nhat. Tinh sé tién do.
Loi giai

2
S tién thu duoc trén mdi chuyén xe la: T =k [180 - g k] :0<k <50

2
Goi T (k) - k(lSO—gkj

2
Bai toan tro thanh : Tim k dé T (k) = k(lSO—%kj dat GTLN, véi 0<k <50.

Taco: T'(k) - (180—gkj[180—%k]
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k =120 ¢ (0;50)

T‘(k):0<:> K — 40

Bang bién thién:

x [0 40 50

V' + 0 —~

) / T (40) \

Vay: Sé tién thu duoc nhiéu nhit khi xe chd 40 hanh khach va sé tién thu duoc 1a 576000 trim

dong (57.600.000 dong).

Cau3: (4 diém) Giai cac phuong trinh sau:

a) log, vx*—x+1+log, (1-2x)+2x=1-vx* —x+1

3
. . 2 . .
b) c032x—\/§cosx+63|nx.cosx:(smx+cosx) —sin? x—sinx
Loi giai
S ea 1
a) bieéu kién: x<5.

Ta co: log, VX* —x+1+log, (1-2x)+2x =1-~/x* —x+1

3
& log, VX* —x+1-log, (1-2x)+2x =1—/x* = x+1
< log, U X+l 44X —x+1= log, (1-2x)+1-2x (*)

Xéthamsd f(t)=log,t+t, t>0. Tathay f'(t)=ﬁ+1>0w>0. Suy rahamso f (t)
ddng bién vt > 0.

Do do: f (\/x2 X +1) = f (1-2x) < VX’ —x+1 =1-2x nén phuong trinh (*) twong dwong

1
1-2x>0 X< =
v6i phuong trinh: X* —x+1=1-2X < ) = 2 < x=0.
x> —x+1=(1-2x) 2
X“—x=0
Vay phuong trinh da cho c6 nghiém x=0.
b) Taco: COS® X — 3cosx+63inxcosx:(sinx+cosx)2—sinzx—sinx

<> €05° X —~/3¢0s X +3sin2x =1+5sin 2x —sin? x —sin x

&> —A/3C0S X+ 2sin2X = —sin X

B3

. 1.
< S8IN2X =—C0S X ——SINn X
2 2

. . T
< Sin 2x:sm[§—xj
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ZX:%—x+k27r X="+kZZ
= =
2x:7r—(%—xj+k27z X=—+k2x

Vay phuong trinh da cho c6 nghiém: X=%+k2—ﬂ.;x=2§+k2ﬂ' vai (keZ).

Cau 4: (3 diém)
a) Mot chiéc xe 6 t6 dang chay véi van téc v, (m/s) thi ngudi lai xe dap phanh. Ké tir thoi diém
d6, 6 to chuyén dong cham dan déu véi van toc v(t) =—4t +v, (m/s), trong d6 t (tinh bang giay)
la khoang thoi gian ké tir lac ngudi 14i xe dap phanh. Tinh van toc v, biét rang tir lac dap phanh
dén khi dirng han 6 td con chay tiép mot quang duong dai 8 mét.

b) Mot 16p hoc trong mot trudng dai hoc ¢6 60 sinh vién, trong d6 c6 40 sinh vién hoc tiéng
Anh, 30 sinh vién hoc tiéng Phap va 20 sinh vién hoc ca tiéng Anh va tiéng Phép. Chon ngau
nhién 2 sinh vién cua I6p hoc nay. Tinh xac suat dé 2 sinh vién dugc chon khong hoc ngoai
ngit. Biét rang trudng ndy chi day hai ngoai ngir la tiéng Anh va tiéng Phap.

Léi gidi
a) Vi van toc chuyen dong cham dan deéuv(t)=—4t +v,, thi sau thoi gian ZO 0 t6 méi dung
Vo

Vo Vo 2
han. Khi d6 6 t6 di di duoc quang duong s = J?(—4t +V, ) dt =(—2t2 +v0t)‘04 = Vgo(m) .

Theo y8u cau bai toan, 6 td chay thém dugc quang dudng 8(m), ta c6 phuong trinh:

ﬁ:8<:> Yo =8 .
8 v, =-8

Vi ban dau van chuyén dong c6 van toc, sau 6 méi hdm phanh, ta chon v, =8(m/s).
b)
Céach 1:

Str dung biéu d6 ven nhu hinh vé& bén dudi

Tiéng anh

Tiéng Phap Toan
= bé l6p

Nhu vay 16p hoc dai hoc da cho ¢6 10 hoc sinh khéng hoc ngoai ng.
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Cau 5:

Ta xét phép thar: Chon 2 hoc sinh bat ky trong sé 60 hoc sinh cua lép hoc.

S6 kha ning x4y ra ctia phép thir 1a n(Q)=C2.

Xét bién cb A: Chon ra 2 hoc sinh khdng hoc ngoai ngi.

Nhu vay didu kién thuan loi cua bién ¢6 A 1a chon 2 hoc sinh trong 10 hoc sinh khéng hoc

ngoai ngit. Do d6 n(A)=Cg.

. n(A 2
Suy ra xac suat d¢ chon dugc 2 hoc sinh khdng hoc ngoai ngix 1aP(A) = EQ; = % = % .
n 60

Cach 2:

Goi A P,K lan luot Ia tap hop sinh vién hoc tiéng Anh, hoc tiéng Phap va khdng hoc ngoai
ngtr. Khi do6 n(AuPuK):60 n(A)=40, n(P)=30, n(Am P)ZZO.

Taco
n(AUPUK)=n(A)+n(B)+n(K)-n(AnP)-n(AnK)-n(PNK)+n(ANPNK)
Nén 60 =40+30+n(K)—20-0-0+0<>n(K)=10.

Goi X labién cd “2 sinh vién dugc chon khéng hoc ngoai ngir”.

Taco n(Q)=C3, n(X)=C},.

Dod6 P(X)=

4,0 diém). Cho hinh lang tru ABCD.A'B'C'D’ ¢6 day ABCD lahinhthoicanh a, BAD =120°
. Biét cac dudng thang AA, AB, AC clng tao véi mit phang (ABCD) mét goc bang 60°. Goi
M, N lan luot 13 trung diém cua BB',CC’.
a) Tinh thé tich khéi lang try ABCD.A'B'C'D’.

b) Tinh khoang cach gita AD va mat phang (D’MN )

Lai gidi

a) Tinh thé tich khéi lang tru ABCD.A'B'C'D".
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Goi H la hinh chiéu cua A" trén (ABC), do céc duong thang A'A, A'B, A'C cling hop Véi
mit phang (ABCD) mot goc 60° nén H 1a tim dudng tron ngoai tiép AABC. Do ddy ABCD

la hinh thoi va BAD =120° nén AABC la tam giac déu, suy ra diém H ciing 1a truc tam, trong

_2aV3_aVs
22828,

2 3

tdm cua AABC = AH

A'H L (ABCD)
o
ANAN(ABCD)=A

—goc giita A'A véi mat phang (ABCD) lagoc A'AH = A'AH =60°.

AA'HA vudng tai H = A'H = HA tan 60° :a_f,f: a

2 3
Viy thé tich khéi lang tru ABCD.A'B'C'D" 1&:V =S,,.,. A'H =2.2 y 3a-2 f .
b) Tinh khoang cach giita duong thang AD va mit phiang (D'MN).
Cach 1:
Goi E=A'M NAB,F=D'NNDC=EF//BC//AD va B,C lan luot 13 trung diém cua
doan AE,DF.

Taco d(AD,(D'MN)):d(A,(A'EF)):gd(H,(A‘EF)).

Vi AH LBC nén AH L EF hay HF L EF =d(H,(A'EF)) bang chiéu cao h cua tam

giac AA'HF,
2
trong do A'H=a,HF=2.HA=2a§/§, A'F =JAH? + HF? = a2+[2a;/§J :a*éﬂ.
. HA'HF _ 2a
Xét AA'HF vuong tai H = h = =48,
e vuong tal = AF \/7
3 3 2a 3a
Vay d(AD,(D'MN))=d (A (AEF))=2d(H,(AEF)) =22 -2
y d(AD,( ))(())2(())2ﬁﬁ

Céch 2:

Chon hé truc toa do Oxyz sa0 cho | Eo(o;o;o),B(—%;o;oj, C[E;O;Oj,

(0258) o285 0] a2fs
"6 ) 2 ) 2 .
Do m:@:@:B’(—%;—a—\/g;a}c(é;—a—\/g;aj.

3 2 3
BC=AD = D’[a;a—f;a] .
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Cau 6:

. - — 3a ay3 a a a—
MN =(a;0;0)=a(L0;0)=ai, MD'=| —;——; = |=—(92+3;3)=—m
(2:0:0)=a(£;0;0) =ai [232]6(f)6-

Véc to phap tuyén caa (D'MN) 1a n= F;ﬁ] = (0; -3, 2\/§)

M3t phang (D'MN )cc') phuong trinh 3y — 23z +¥ =0.

Vi AD song song véi MN nén AD song song Vi (D'MN).
_ 3a

-7
(2 diém) Trong mat phang véi hé toa dd Oxy, cho tam giac ABC nhon, khong can, noi tiép
duong tron tdm | . Goi E, M lan luot 14 trung diém cua cac canh AB va BC ; cac diém F va
D tuong ung la hinh chiéu vudng goc cia A va B trén cac dudng thang BC va Al .

a) Chitng minh rang ME 1a dudng trung truc caa doan thang DF .

b) Tim toa d¢ cac dinh cua tam giac ABC, biétrang M (2;-1), D(%;—%J va dudng thang

Taco d(AD,(D'MN))=d(A,(D'MN))

AC c¢6 phuong trinh X+y—-5=0.

Léi giai

a) Tac6 BFA=BDA=90°, suy ra tir gisc ABFD ndi tiép duong tron tim E , duong kinh AB.

Mt khéc IEB = IDB = IMB =90°, suy ra ngii giac BEIDM noi tiép duong tron duong kinh BI .

Tir d6 ta c6 DEM = DBM = DBF ( cling chin cung DM )
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b)

Cau 7:

Ma géc DBF = % DEF ('s6 do goc ¢ tam bang ntra cung bi chan).
Suy ra DEM = DBM = DBF =%DEF , suy ra EM Ia tia phén giac cua goc DEF .

Ma DE =FE :%AB do cung nam trén duodng tron tam E, duong kinh AB .

Suy ra ME 1a duong trung truc cua canh FD.
Tacod ME||AC=ME:x+y-1=0.Do D va F ddi xang qua ME ta tim dugc diém

5 5
X—2 y+1

Suy ra phuong trinh dudng thang BC : 3 -2 < x—3y—-5=0. Suy ra diém
E—Z _§+1

C=BCNAC=(50)=B=(-1-2).
. ) 9 8
Ta c6 phuong trinh AD L BD = AD:7 X—g + y+g =0 7x+y-11=0.

Vay A=ADNAC :(];4)

(2 @iém) Mot nha san xuat sira bot danh cho tré em can thiét ké bao bi cho loai san pham moi,
Theo yéu cau cua lanh dao nha may, hop stra mai co6 dang hinh hop chit nhat vai day la hinh
vudng hoic cé dang mot hinh tru. Biét rang hop sita méi co thé tich bang 1dm®. Hay giuyp 1anh
dao nha may thiét ké hop sita nay sao cho vt liéu st dung 1am bao bi 14 it nhat.
Loi gidi
- Néu hop sita c6 dang hinh hop chit nhat véi déy 1a hinh vudng: Goi d¢ dai canh day x(dm),
chiéu cao h(dm)(x,h>0).

e
N

b

Khi d6 thé tich hop: V =x2h=1<:>h=i2. Suy ra dién tich toan phan cua hop bing
X

Sp = 4xh+2x% = i+ 2x2. Vit liéu st dung l1am bao bi it nhat khi va chi khi S,, dat gia tri nho
X
foags 4 , 2 2 2 . N U S )
nhat. Ma —+2x" =—+—+2x"23.2=6. Vaytrong TH nay S_ dat giatri nho nhat bang 6dm
X X X

khi day 1a hinh vudng c6 canh x: 2_ 2x* < x=1(dm).
X

Néu hop sita c6 dang mot hinh tru day 1a duong tron c6 ban kinh R(dm), chiéu cao

h(dm),(R,h>0). Khi dé ta c6 thé tich hop: V = 7R*h=1<>h=—— . Suy ra di¢n tich toan
R
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phan cua hop bang S, =27Rh+27R? :%+27sz =%+%+27rR2 >3327 . Vay trong TH
nay S, dat gid tri nho nhat béng 3327dm?khi day 1a hinh tron c6 ban kinh

1 1
R: = =27R? R=—(dm).
- 7R & 3,_2”( m)

- So sanh hai trudng hop lanh dao nha may nén thiét ké hop sira cd dang hinh tru véi ban kinh
day R= L(dm) :

Yor
Caus: (I diém)
Nam ban hoc sinh Tinh, Nghia, Tuin, Phd va Thuan & chung mét phong trong ky tic xé caa
mét trudng trung hoc phé thong. Mot hom, ngudi quan 1y ky tic x4 dén phong ciia nim hoc
sinh nay dé xac dinh lai ho khau nha cua ting hoc sinh. Vi déu 13 hoc sinh gioi todn nén céc
hoc sinh khong tra loi truc tiép ma ndi vai nguoi quan 1y ky tic xa nhu sau:
- Tinh: “Nha ban Phu & Théi Lai con nhaem ¢ Co Do”
- Nghia: “Nha em ciing & Co Do con nha ban Tuin & O Mén”
- Tuan: “Nha em ciing & Co Do con nha ban Pha ¢ Thét N6t”
- Phu: “Nha em & Théi Lai con nha ban Thuan ¢ Ninh Kiéu”
- Thuan: “Nha em & Ninh Kiéu con nha ban Tinh & Thot N6t
Em hiy giup ngudi quan 1y ky tac x4 xac dinh ding ho khau nha cua céac hoc sinh trén.
Biét rang trong cau tra loi cia mdi hoc sinh déu c6 mot phan dung va mot phan sai dong thoi
mdi dia phuong 14 dia chi ho khau cua ding mot hoc sinh.

Lai giai
- Tinh: “ Nha ban Pha & Théi Lai con nha em ¢ Co Do ™. (1).
- Nghia: “ Nha em ciing & Co D6 con nha ban Tuan & O Moén ™. (2).
- Tuan : “ Nha em ciing & C Do con nha ban Phii ¢ Thét N6t . (3).

- Phu: “ Nha em ciing & Théi Lai con nha ban Thuan ¢ Ninh Kiéu”.  (4).

- Thuan: “ Nha em ¢ Ninh Kiéu con nha ban Tinh & Thét Not . (5).
Néu y dau cua (3) 1a ding thi nha Tuan & Co D6. Do d6 ca hai y cua (2) 12 sai.
Vay y dau cua (3) la sai. Do d6 ¥ sau cia (3) 1a ding hay nha ban Pha & Thét Not.
Do d6 ¥ dau cua (1) lasai vaysau cua (5) la sai hay y sau cia (1) 1a ding va y dau cua (5)
la ddng. Suy ra nha ban Tinh ¢ Co Do va nha ban Thuan & Ninh Kiéu.
Vi nha ban Tinh & Co D6 nén y dau cua (2) la sai hay y sau ciia (2) 1a ding. Suy ra nha ban
Tuan ¢ O Mon. Con lai nha ban Nghia ¢ Thai Lai.

K&t luan: nha ban Phi & Thét Nét; nha ban Tinh & Co D6 va nha ban Thuan & Ninh Kiéu; nha
ban Tuan & O M6n; nha ban Nghia ¢ Théi Lai.

NHOM TOAN VD - VDC
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