SO GIAO DUC PAO TAO GIA LAl DE THI CHON HQC SINH GIOI VONG TRUONG
TRUONG THPT CHU VAN AN MON: TOAN
Thoi gian: 180 phut

Céu 1(4 diém). Cho ham s6 y =x’ —3x* —mx+2 (m 1a tham s8) c6 dd thi 1a (C,). Xéc
dinh m dé (Cm) cb cac diém cuc dai va cuc tiéu cach déu duodng thzflng y=x-1.
Céu 2(4 diém).

1)Giai phuong trinh cosz 4 cos3z =1+ 2 sin| 22 —|—§
2)Giai phuong trinh 2 ++v4 -2* =2+ av4 - 2*
Cau 3(4 diem).
2
2
3y = 4 ;
1)Giai hé phuong trinh 2x
Ay = xT+2
SRR)
y
, u, =1 ,
2)Cho day sO (u,) x&c dinh nhu sau P SV (1). Chimg minh day s0 (u,) co
T 3+u

gi61 han hiru han khi » — +e

Cau 4(2 diém). Trong mat phang véi hé toa do Oxy cho tam gidc ABC can tai A , ¢6
dinh A(-14) va cac diém B, C thudc duong thang A:x-y-4=0. Xéc dinh toa do dlem B
va C, biét dién tich tam giac ABC bang 18.

Cau 5(3 diém).

1) Chitrng minh rang 3C +7Cy, +...+2017C2 1 =1010.2*",

2014 2014

+5C

2014 2014

2) Cho tap A {1;2;3;4;5;6,7;8;9} . Lap ngau nhién mot s6 ¢6 3 chit s6 khac nhau véi cac
chit sb chon tir tap A. Tinh xac suit dé sb 1ap dugc chia hét cho 6.

Cau 6(3 diém).

Cho hinh chop S4BCD, day ABCD la  hinh cht nhat c¢o
AB=a, BC=b,S4=SB=SC=SD=c. K 14 hinh chiéu vudéng goc ciia P xudng AC.

a/ Tinh d6 dai doan vudng goc chung cua S4 va BK .

b/ Goi M, N 1an luot 13 trung diém cta doan thing 4K va CD. Chtng minh: Cac dudng
thang BM va MN vudng goc nhau

(Giam thi coi thi khong giai thich gi thém. Hoc sinh khong dwoc sir dung tai liéu)
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Ca Noi dung Dié
u m
1. Taco: y'=3x"—6x—m.
Ham s6 c¢6 CP, CT &< y'=3x>—6x-m=0 ¢6 2 nghiém phdin biét X5 X,
SA'=9+3m>0=m>-3 (%) 1.0
Goi hai diém cuc tri la A(x5,):B(x30,)
1 1 2
Thuc hién phép chia y cho y’ta dwoc: y = (Ex—gjy'— (Ter 2}x+(2—?)
2m m 2m m
= ylzy(xl)z— —+2|x+|2—— ;yzzy(x2)=— —+2|x,+| 2-—
3 3 3 3
=  Phuong trinh dwong thing di qua 2 diém cuc tri la
1,0
A.-yz—(z—m+2jx+[2—ﬁ]
3 3
Cdc diém cuec tri cdch déu dwong thang y = x —1 < xdy ra 1 trong 2 trueong hop:
THI: Puong thang di qua 2 diém cwc tri song song hodc tring véi dwong thang y = x—1
1,0
<:>—(2Tm+2j=1<:>m=—% (théa man) ’
TH?2: Trung diém I ciia AB nam trén dwong thing y = x —1
2
oy =x -l 010 o [ZM o) sx)+2| 22 = (5 +x,) -2
2 2 3 3
@(2—m+3}2=6—2—m<:>m=0
3 3
Vay cac gia tri can tim ciia m la: m={0;—%} 1,0
2. 1) PT< 2cos2zcosx =1+ sin2zx 4 cos2zx
& cos2z(2cosz —1) =14 2sinzcosx
& (cos® z —sin® z)(2cos z — 1) = (cos z + sin z)? 0.5
cosz +sinz =0 1)
(cosz —sinzx)(2cosz —1) = cosz + sinz  (2)
. s 7 us 0,5
(1)<:>\/§sm x—l—z :0<:>x+Z:k7T<:>x:—Z—|—k7r
cosz =0 1= 4 kn
(2) & 2cosz(cosx —sinz —1) =0 < | e 2 (kEZ)
\/gcosx—i—z =1 s+ =+ 4 g
4 4
0,5

Vay pt co nghiém la z = —%—Hﬂr, $:g+kﬂ,$: k27r(k € Z).




2) bibukién 2<z<2

PT & (x-2) = (x— IV4 —2” = (x-2) = (x— 1’ (4 - %) 1,0
o a(x-2)(x*-2) =0 r=0z=27=1+/2
Thir lai diéu kién théa min 0,5
1)DK: xy =0
3xX°y=y"+2 )] .
H¢ < 5 5 . Trur vé hai phuong trinh ta dugc
3y’ x=x"+2 (2)
x—y=0 1,0
3y =3xp" =y — x> & 3xp(x— )+ (x - y)(x+y) =0 7 ’
3xy+x+y=0
THI1. x—y=0< y=x thévao (1) taduge 3x’ —x* —2=0<x=1
2 2
+2 X +2
TH2.3xy+x+y:0.T1‘r3y=y —=>y>0, 3x=—3—=x>0
y
= 3xy+x+y>0.Dod6 TH 2 khong xay ra.
Véy hé phuong trinh ¢6 nghiém duy nhat (1 ; 1) 1,0
2)Chimng minh bang phuong phap qui nap duoc u > =3 J; G véimoin=1,2,...
Chirmg minh dugc day (u,) gidm 0,5
. A . g ca oo, s —3+\/g
Do d6 (u,) ton tai gidi han. Gid sir limu, = a thi a > 5
n—>+w0 075
Chuyén qua gi6i han hé thirc (1) ta dugc a = 3 L @ 430+1=0a= _3;\/3
+a
Vay limu, = ‘326 1,0
Goi H 14 hinh chiéu ciia A trén A, suy ra H 1a trung diém BC.
. 9
Khi d6: AH =d(A4,BC)=—
2
S, s = BC AH < BC =42
2
AB = AC—JAHZ BC /
Suy ra B va C thudc duong tron tim A va ban kinh R = /% 1,5
Do d6 B va C 1a giao diém cua A va dudng tron nén toa do diém B va C 1a
97
. 1A +1)"+ 4)" =
nghiém cua hé: (4D + (=47 = 2
x—y—4—0
Giai duogc: B= (11 3)C (= —%) hoac Bz(% -3),C= (E E) 1,5
. A=3Cy,, +5C;,, +TCo, +...+2017C1
= (2G5 +4Co0, + .+ 2014C501 ) +3(Chyy + Crpy + Coopy + -+ oty ) 0.5

’ 0 2 4 2014 _ ~2013
Tinh duoc C,y,, + Cspy + Coppy +--.+Coppy =2

Chtmg minh kCj,,, =2014C), ), Vk,ne N,0<k <n.




Suy ra, 2C5,, +4Cy,, +...+2014C501 =2014(Chyys + Coyy +...+ Copls ) =2014.277

2014

Vay 4=2014.2""7+3.2*" =1010.2*".
2) - S6 chia hét cho 6 1a s6 chia hét cho 3 va s6 d6 14 s6 chén.
- S6 chia hét cho 3 13 56 a,a,a, c6 tong ba chit s6 (q, + a, + a,) chia hét cho 3.

- S6 chan la s6 cho chir s6 tan cung chia hét cho 2.

bé lap duogc s6 ¢6 3 chit s6 khac nhau tir tap A sao cho s6 d6 chia hét cho 6 ta chia lam
hai giai doan.

1/ chon b6 ba chit sé khac nhau tir tap A sao cho téng 3 chir s6 cong lai chia hét cho 3 va
trong ba chit s6 d6 6 it nhat 1 chir s chan.

2/ Xép mdi bo chon dugce thanh sb ¢6 3 chit sb sao cho sb tan cung phait 1a sb chan.

Dé chon va xép khoa hoc ta nén chia ra ba trudng hop nhé nhu sau:

THI: trong 3 chit s6 chi c6 mot chit s6 chén, gém b céac bo sb sau:
{1,2;3}, {1,2;9}, {1;3;8}, {147}, {1;5;6},
{237}, {2:7;9}, {3;4:5}, {3;6:9}, {3;7:8}, {4:5;9}, {5:6;7}, {7;8;,9} .
Vi truong hop nay: s6 cach chon va xép 1a: N, = Cl, ¥1*2*1 =26

TH2: trong 3 chit s6 chi ¢6 hai chit s6 chin, gdm c6 cac bd s6 sau:
{1,2;6}, {1;6;8}, {2;3;4}, {2:4;,9}, {2;5:8}, {2:6;7},
{3;4;8}, {4;5;6}, {4;8;9} {6;7;8}
Vi truong hop nay sb ccah chon va xép 1a: N, = Cl, *2*2*1 = 40

TH3: trong 3 chit sb chon duoc dé 1a chit sb chin, gém ¢ cac bo sb sau:
{2;4;6} , {4;6;8}

Vi truong hop nay sb ccah chon va xép 1a: N, = C) *3! =12

SO cach chon sb c¢6 3 chit s6 khac nhau sao cho sb d6 chia hét cho 6 la:
Ny + Npgy + N3 =78

Phép thir: 18p s6 ¢6 3 chir s6 khac nhau tir A = n(Q) = 4; =504

A: 1a bién cd 1ap duoc sb ¢0 ba chit s6 khac nhau sao cho sb d6 chia hét cho 6.
N(4) = Ny + Ny + Ny

N T8

= 0.155
N(©Q) 504

Xac suét cta bién cd A: P(A4) =

0,5
0,5

0,5

0,5

0,5




a) + Theo gi thiét ta duge: SO L (ABCD) = (SAC) L(ABCD).
Ma BKC(SAC)Vé BBK 1 AC= BK 1 S4.
+Goi H 1a hinh chiéu cia K xubng S4
= HK 1 SA va HK 1 BK (vi HK c(SAC))
= HK la doan vudng gbéc chung ciia S4 va BK .
Suy ra dugc: BH L SA vaAHBK vudng tai K .

21.2
+ Do AABCvubng dinh A nén: ! ! L

+ ASABcan dinh S, BH la duong cao nén HB = SLAB =

= + = = .
BK® AB’ BC? a’+b’

SA c
+ Do AHBK vubng tai K nén:

2 2 2 21.2
HK? —HB?—BK> = ¢ 2 )a’ _ ab

4¢c’ a’+b’
HKZ—(4C2_a2_b2)a4 :>HK—£ (4¢c* —a’ —b?)
4c*(a® +b%) 2c (@’ +b?)

b) + 2BM = BA + BK (viM 1a trung diém cua 4K )
+W=M—B+ﬁ;+cw=%(@+@)+fc%ﬁ

+ MN=-KB+BC.

N | =

+ Do do:
4BM.MN = (BA + BK).(KB + 2BC)
= BAKB+2BA.BC + BK KB +2BK.BC
= BAKB+BK KB +2BK.BC
= KB.(BA + BK —2.BC)
= KB.(BA -BC +BK -BC)
= KB.(CA +CK) =KB.CA +KB.CK =0
Viay: BK 1L MN .

1,0

1,0

1,0




