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| PE THI CHINH THUC | Mbn thi: TOAN
(Dé thi c6 02 trang, gom 05 cdu) Thoi gian 1am bai: 150 phut

Céiu 1. (4,0 diém)
a) Giai phuong trinh (1+ tanx tan 2x)sin4x + cos4x—1=0.
b) Cho mot tam gidc co ba 6 tron & cac dinh va ba 6 tron ¢ trung
diém cua cac canh (xem hinh v& bén).
Viét ngau nhién sau chit s6 1, 2, 3, 4, 5, 6 vao sau 6 tron do sao
cho mdi 6 chi viét dung mot chit sé va chir s ¢ cac 6 1a doi mot
khac nhau. Tinh xéac suit dé tong ba s trong cac 6 & dinh va tong
ba s6 trong cac 6 con lai 12 hai sd ty nhién lién tiép.

Cau 2. (4,0 diém)
2
a) Cho ba s6 thuc a,b,c € (1;+0) théa man log? b’ +log, c.log, (%) +9log, c=log /- b’

Tinh gia tri ctia biéu thirc P = log ,b+log,c

b) Trong hoi tru’c‘)'ng, xét mot diy gdom 25 chiée ghé duoc >§ép the‘u}h ) Ngudn am O
hang doc va cach déu nhau, tic 1a khoang cach gitra hai ghé lién ti€p
bat ki bang nhau. Mot nguén phat am thanh duoc dit tai diém O
thang hang v6i day ghé va nam ngoal day ghé (xem hinh v& bén). Ghé dau tién
Biét rang muc cuong d6 am tai diém M cach O mot khoang R (mét)

Ghé thir 9
duoc ki hiéu l1a L,, va tinh theo cong thuc L,, 1og > (don vi: Ben),
v6i ¢ 12 mot hing s6 duong. Xem mdi ghé nhu mot dlem, nguoi ta do
dugc muc cuong do am tai ghé dau tién 1a 4 (Ben) va tai ghé cuoi o
cung 13 2 (Ben). Hoi mirc cudng do am tai ghé thir 9 bang bao nhiéu? Ghé cudi ciing

Céiu 3. (6,0 diém)

a) Trén bdi c6 bang phang c6 mot cdy xanh than
thang dimg. D& co6 bong mat va thuan tién cho viéc
cim trai, mot nhom ban da dong ba cai moc trén mat
dit vao cac vi tri B, C, D sao cho ABCD 13a mot hinh
chit nhat trong d6 diém A4 duoc coi 1a trang véi gbe
cdy va AB=3 (méf), AD =4 (mét). Trén than cay cd
dinh mot diém goi 1 S, cing ba soi ddy khéng gidn
thanh cac doan thang SB, SC, SD 1am khung trai, pht
vai bat xung quanh tao thanh 1&u trai 13 hinh chép tir
giac S.ABCD (xem hinh v& bén).

Biét ring dudng thing AC tao véi midt phang (SBC) mot géc bang « thoa main

2 . r J S A 5 *A J A A 1A 5
cosa =, /% . Hé1 nhém ban do phai sir dung tat ca bao nhi€éu mét day dé lam khung ctia

chiéc 18u trai noi trén? (khong tinh phan day dung dé budc vao than ciy va moc).
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b) Cho lang try tam giac ABC.A'B'C’ ¢6 M la trung diém BB'. Cac diém E, F lan luot
. CF
a :

cA

nam trén cac dudng thang AB', CA' sao cho EF//C

Cau 4. (4,0 diém)

2
Vx“+ax+b—6x+1+
a) Tim tat ca cac sb thuc @, b dé ton tai giéi han lim rorax > al al

va gidi
x—0 X

han nay 14 htru han.

b) Xét mot tam gidc déu ABC c6 canh bang 1. Ta xdy dung qua trinh tao hinh c¢6 dang

bong tuyét nhu sau:

Pau tién, chia mdi canh cia tam gidc ABC thanh ba doan thiang bang nhau. Trén mdi
doan thang ¢ gitra, dung mot tam gidc déu ndm ngoai tam gidc ABC ro61 x6a day cua no,
ta duoc hinh (H,).

Sau d6, chia mdi canh cuia (H,) thanh ba doan thang bing nhau. Trén mdi doan thang
& giita, dung mot tam gidc déu nim ngoai (H,) rdi x6a ddy cua nd, ta dugc hinh (H,).

Ctr tiép tuc qua trinh nhu trén ta duoc diy cac hinh (H)),(H,),(H,), .. (H,),-...
(tham khao hinh v€ du¢i day).

INTREIES

Tinh chu vi va dién tich ctua h1nh

Cau 5. (2,0 diém)
u=1,u,=2

+ .
:L3 VneN .

u

n

Cho day s6 (u, ) xac dinh boi

un+2

Tinh nm(;;...+ ! j
noto\ U, Ul u,u

n"n+l

- Thi sinh khong dvwoc su dung tai liéu,
- Can bo coi thi khong giai thich gi thém.

Hovaténthisinh: ... S bao danh: oo
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NHOM CHINH PHUC BE HOC SINH GIOI

Céu 1.

a) Giai phuong trinh (1+tan x tan 2x)sin4x+cos4x—-1=0.
Huwdéng din

cosx#0

Diéu kién xé4c dinh .
cos2x =0

Phuong trinh < (COSXCOS 2x+sin xsin 2X]Sin 4x+cos4x—-1=0
COS X COS 2X
) . sin2x=0
&.sin4x+cos4x—1=0@25ln2x—25ln22x:0<:> ) <:>x:k7z(keZ).
COS XCOS 2X sin2x=1

b) Cho mét tam giac c6 ba 6 tron ¢ cac dinh va ba 6 tron ¢ trung diém cua cac canh (xem hinh Ve). Vjé’t
ngau nhién sau chir so 1, 2, 3, 4, 5, 6 vao sau 0 tron do sao cho moi 0 chi viet dang mot chir s6 va chit s6 ¢
cac 6 la doi mot khac nhau. Tinh xac suat d¢ tong ba so trong cac 6 ¢ dinh va tong ba so trong cac 6 con lai
Ia hai so6 tu nhién lién tiep.
Huwdéng din
n(Q)=720.
Goi a, b, ¢ va x,y, z lan luot la cac s dién vao ba 6 tron ¢ dinh va ba 6 tron ¢ trung diém cua ba canh.
Taco a+b+Cc+x+y+z=1+2+3+4+5+6=21.
Truong hgp 1: a+b+c=x+y+z+1< a+b+c=11
Cotatca3bo {a;b;c} thoa man la {1,4;6}; {2;3;6}; {2;4;5}.
Mbi b¢ {1;4;6};{2;3;6};{2;4;5} c6 3! cach dien cacsb a, b, c.
Twong tng c6 3! cach dién cac sé X, y, z.
Suy ra treong hop nay cé 3.31.31=108 (cach).
Truong hop 2: x+y+z=11.
Tuong tu truong hop 1, ¢6 108 céch.
108+108 3

Vay xac suat 1a P = =,
720 10

Céau 2.

2

a) Cho ba s6 thuc a,b, ¢ e (1;+w) théa man log? b? +log, c.log, [%)+9|oga c=log . b*.

Tinh gié tri cua biéu thuc P =log_, b+log, c.

Huéng dan

bat x=log,b va y=log,c. Vi a,b,c>1nén x,y>0.

Ta dugc 4x*+y(2y —1)+9xy =4X < 4x* +9xy +2y* —4x—y =0
4x+y=0 (L)

4 2y-1)= 2y=1.
< (4x+y)(x+2y-1) 0®{x+2y—1=0 & X+2y

Vay P =log,, b+|ogbc:%logab+logbc:%(x+2y):%.
b) Trong héi truong, xét mot ddy gébm 25 chiéc ghé duogc xép thanh hang doc va cach déu nhau, tac 1a

khoang céch gitra hai ghé lién tiép bat ki bang nhau. Mot nguon phat ra 4m thanh dt tai diém O thang hang
véi day ghé va nam ngoai ddy ghe



NHOM CHINH PHUC BE HOC SINH GIOI

Biét rang mirc cuong do am tai diém M cach O mot khoang R (mét) dwoc ki hiéu a L,, va tinh theo cong
thac L, = Iog% (don vi: Ben), v6i ¢ la mot hang s6 dwong. Xem mdi ghé nhu mot diém, nguoi ta do
dugc mirc cuong do &m tai ghé dau tién va ghé cudi ciing lan luot 12 4 (Ben) va 2 (Ben). Hoi mirc cuong do
am tai ghe thir 9 bang bao nhiéu?
Huwéng dan o ’ o
Goi A, B, C lan lugt la ghé dau tién, ghé thir 9 va ghé cuoi cung = AC =3AB.

c c c c

CoL,=lo =4= =10*. Tuong tu L. =lo =2= =10°.

A =100 OAZ g ke =log 5= 0C?

OA?

= —100 < OC =10.0A=> OB = 4.0A.

c 10* QA2
Dodo L. =lo =lo =4(1-1log2) (Ben).
8 gos2 g16.0A2 (1-log2) (Ben)

Cau 3.

a) Trén mot bai co bang phang c6 cay xanh than thang dimg, dé c6 bong mat va thuan tién cho viéc cam trai
mot nhom ban da dong ba cai moc trén mat dat vao cac vi tri B, C, D sao cho ABCD Ia mét hinh chir nhat
trong d6 diém A duoc coi la tring voi goc cay va AB =3 (mét), AD =4 (mét). Trén than cay cd dinh mot
diém goi la S, cang ba soi day khong gian thanh cac doan thang SB, SC, SD lam khung trai, phu vai bat
xung quanh tao thanh I&u trai 1 hinh chdp tu giac S.ABCD (xem hinh v&). Biét rang duong thang AC tao
voi mat phang (SBC) mot goc bang o théa man cosa :\/Z—E. Hoi nhém ban d6 phai st dung tong bao

nhiéu mét day dé dung chiéc 1éu trén? (khéng tinh phan ddy diing d@é bugc vao than cay va moc)

Huéng din

Goi H lahinh chiéu cua A trén SB thi AH L (SBC)= & = ACH

C6 CH = AC.cos ACH =5 /2 — AH =+ AC2—CH? _ 1
61 J61
111 4,5
SA> AH? AB? 25 2

Suyra SB =+/SA? + AB? =@, SD =+/SA? + AD? =@, SC =+/SA? + AC? =¥.
Jﬁ+@+5£
5 )

b) Cho ling tru tam giac ABC.A'B'C’ ¢c6 M Ia trung diém BB’. Cac diém E, F lan luot nam trén céc

duong thang AB’, CA’ sao cho EF //C'M . Tinh cac ti s6 :s, va %

Vay téng s6 mét day ma nhom ban st dung la

Huéng dan



NHOM CHINH PHUC BE HOC SINH GIOI

Goi D 1a diém dbi xing véi M qua B thi C'M //CD.

Goi E=ADNAB'.Ké EF//CD (F e AC)thi EF//C'M .

AF AE AE AA 2 . AE 2 . CF 3
= = = =—.Dod6 —=—va — .

FC ED EB' BD 3 AB" 5 CA 5

Taco

Céau 4.

X2 +ax+b —v6Xx+1+X

2

a) Tim tat ca céc so thuc a, b dé ton tai gisi han lim va gi6i han nay 1a hitu han.
X—>

X
Huéng dan
3 . AIX*+ax+b—+6x+1+x
bat L:I|rr01 5 :
X—> X
Vi L hitu han nén Jb-1=0=b=1.
[\/xz+ax+1—(2x+1)}+[(3x+1)—\/6x+1}
Khi d6 L =lim . .
x—0 X
o (Bx#)—Bx+l . (Bx+1)—(6x+1) 9 9
Co lim > =lim =lim =—.
x0 X X0 %2 [(3x+1)+ 6x+1] =0 (3x+1)+/6x+1 2
2 J—
Do 6 L hitu han khi va chi khi | =1im X raxt (2X+1) | v han.
X—> X

o A rax+l-(2x+1)  xP+ax+l-(2x+1) _ ~3x+(a-4)
Co I =lim > =lim =lim )
x>0 X x=0 xz[x/x2+ax+1+(2x+1)} x>0 x[\/x2+ax+1+(2x+1)}

Vi | httuhannén a=4.
Viy a=4,b=1.

b) Xét mot tam gidc déu ABC c6 canh bing 1. Ta xay dung qua trinh tao hinh c6 dang bong tuyét nhu sau:
Chia mdi canh cua tam gidc ABC thanh ba doan thang bang nhau. Trén mdi doan thang o giita, dung mot
tam giac déu nam ngoai tam giac ABC rdi x6a ddy ciia nd, ta dugc hinh (H,).

Chia mdi canh ctia (H,) thanh ba doan thang bang nhau. Trén mdi doan thang & giita, dung mot tam gidc
déu ndm ngoai H, rdi xoa ddy ctia né, ta dwoc hinh (H,).
Cir tiép tuc nhu thé d€ tao nén cac hinh (H,), (H,), ...



NHOM CHINH PHUC BE HOC SINH GIOI
Tinh chu vi va dién tich cua hinh (H,).
Hudéng din
V6i mdi s6 ty nhién n, goi a, d , P, S lan lugt 12 s canh, &6 dai mdi canh, chu vi, dién tich caa hinh
(H,).
Vi mdi canh & hinh (H, ) tao ra 4 canh cho hinh (H,,,) nén a, =3.4".
Mdi canh cua hinh (H,.,) c6 do dai bang % d6 dai canh cua hinh (H,) nén d, = 3%

Do d6 chu vi cua hinh (H,) 1a P, =a,.d, =3.(gj Suyra P, _%

Trén mdi canh cua hinh (H,) duoc dat thém mot tam gidc déu c6 canh bang %dn d tao thanh hinh (H,,,,),

2 n
c6 a, tam giac nhu thé nén Sn+l=Sn+an.£.(ldnj =S,.-5, :ﬁ(ﬂj :
4 \3 12 \ 9

=5,-S, _Zn:(s s_l):l—fi(gj“

k=1
<SS, -5, = { }

c>S=£ 3\/—{[j}8y m
9 S

"4 20 2187
u=Lu,=2
Cau 5. Cho day s6 (u,) xac dinh béi 2 +3 \
2 = Yna 72 , Vne N,
un
, . 1 1 1
Tinh Ilm( + +..+ .
N>+ ulu2 u2u3 ununJrl
Hwéng dan
X oA o 1 1
De thay u, >0, VvneN . bdt S, =
u1uZ U U unun+1
2
, us,+3 u,,,u, +3
Tacou, ,=—"1"u U =U>, +3 < 20 = U
un un+1un+2 un+1un+2
u u 3 u u 3 .
o n__ n+l_|_ P n__ “n+l _ ,VnEN. (*)
un+1 un+2 un+lun+2 un+l un-¢-2 un+1un+2

Dodé S, =+ :lz[ukl_ Uy j: L +1[i_ Uy J:E_l_ U
uu, Ul 3= u U, uu, 3 u Uu., 3 3 u,.,

. . u u 3 x
Mat khac tir (*) ta c6 —— L = >0, VneN". Do do day (
u u

Uy J la day giam, bi chin dudi boi 0
u

n+1

n+1 n+2 n+1un+2

nén co6 gidi han hitu han.

=L,viddy | 4 _ﬂzl,Vn,suyra le.
un+1 u, 2 2

n+l n+l

Mat khac, tir gia thiét taco u,_,u —u’, =3, vneN",
Do d6 u,,,u, — uk+1 = U Uy _uk < Uy (uk+2 +U, ) =Uy (uk—l + uk+l)



NHOM CHINH PHUC BE HOC SINH GIOI

u,.,+u u.,+u *
= k+2 Kk — k+1 k—lyvkeN )
uk+1 uk
X u ,+Uu u.,+u u +u u, +u
Lan luotcho k=1,2,...,n tadugc 02— - "nd _“n  ‘n2 3 1 _4,
un+1 un l"In—l u2

Chuyén qua gii han ta duoc %+L:4<:> L=2++/3. Ma Ls% nén L=2-+3.

Vay lim S, =3—%(2—J§)= ?

Tur déng thic 2% _ 4 chuyén qua gisi han tim dugc L =2++/3 .

n+l

MaL>2nén L=2++3.
Vay lim snzé(zwé—z):@.

n—+o0 3



Xem thém: PE THI HSG TOAN 11
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