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PE THI CHINH THUC| Mén thi: TOAN ‘
(Dé thi co 01 trang, gom 05 cdu) Thoi gian 1am bai: 150 phat (khéng ké thoi gian giao dé)

Céu 1. (6,0 diém)
. . 2 . . .
2) Giai phurong trinh sin2x—2cos” x—5sinx—cosx+4 0.
2cosx + \/5

b) Trén cac canh AB, BC, CA cta tam gidc ABC lan luot 1y 2,4,n diém phan biét (n >3
va cac diém khong tring voi cac dinh cia tam gidc ABC). Biét rang s6 tam giac c6 cac dinh 1ay tir
n+6 diém da cho la 247. Tim hé s6 cua x” trong khai trién P(x)= (x2 - Zx)n :

Cau 2. (5,0 diém)

(x+1)\/1—2x +3/1+3x—x—2

2

a) Tinh gi¢i han L =lim

x—0 X

b) Bang hinh vuéng (10x10) gdém 100 hinh vudng don vi, mdi hinh
c6 dién tich bang 1. Hoi c6 bao nhi€u hinh chit nhét tao thanh tir cac hinh

vuong don vi cua bang. Chon ngau nhién mot hinh chir nhét trén, tinh xac
suét dé hinh chit nhat chon dugc c6 dién tich la sb chan.

Céu 3. (5,0 diém)

a) Cho hinh hop ABCD.A’B’C’D’. Hay dung duong thang A cit ca hai du’O‘ng thang AC’ va
BA’ ddng thoi song song véi dudng thang BD. Goi 7, J 1an luot 1a giao diém ctia A voi AC’ va BA'.

Tinh ty s6 i
AC'

b) Cho hinh chop S.ABC ¢6 SA=SB=2a,SC=a,/ZASB=/4BSC=/ZCS4A=a .Goi M la
trung diém SB. Tinh dién tich thiét dién cua hinh chép khi cdt boi mp(P) chira AM va song song

vo1 BC. Tim « e( 2} dé dién tich thiét dién 16n nhét.

Cau 4. (2,0 diém) Cho céc s thuc a,b,c¢ duong thoa man ab + be + ca = abe . Tim gia tri nho nhat

cua biéu thirc P = a4 +\/§( b + ¢ j
a+bc b+ca c+ab

. ) a =la,=2
Cau 5. (2,0 diém) Cho day s6 (a,) xac dinh boi )
a =1+a1a2...an71+(a1a2...a ) ,Vn=2

n+l1 n—1

Tim lim(i+i+---+i)

a, a, a

n

HET
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Luwu v: Moi cich gidi khdc ddp dn ma ding déu cho diém twong irng

1,2,...,10,11 (6 dudng danh s6 1é va 5 duong danh s6 chin).

Trude hét dém sd hinh chit nhat ¢ dién tich 1a sb 1é

Ciu Noi dung Diém
Caula | . 3 Sx
Diéu kién: cosx¢—7<:>x¢i?+k27r, ke Z(*) 0,5
3 diém Vi dk trén, phuong trinh da cho twong duong
sin2x—2cos’ x—5sinx—cosx+4 =0 <> sin2x+2sin’ x—5sinx—cosx+2 =0 0,5
< (2sinx—1)(cosx+sinx—2)=0
<:>(2sinx—1){\/§sin(x+%j—2}:0 0,5
2sinx—1=0 1 x=21kozm
. 6
= &sinx =—< kel 1,0
s1n(x+£j=«/§(VN) 2 5z ( )
4 x=—+k27
6
Dbi chiéu vai diéu kién (*) dugc nghiém cta phuong trinh 1a x = %+ k2r,keZ. 0,5
Cau 1b | S§ tam giacla C’ ,—C; —C’ =247 1,0
3 diém @(n+6)(n+5)(n+4)_n(n—l)(n—2)=251 0.5
6 6
5 5 n="7
< 18n” +72n-1386=0n"+4n-77=0< 0,5
n=-11 (KTM)
Khi 6 P(x)=(x"~2x) 6 s6 hang tong quat 1a Cix™").(<2x) = CF.(-2)" x'** 0,5
Séhangchl'ra x’ xuét hiénkhi 14—k =9 < k =5. 0.5
Vay hé s6 can tim 1a C: (-2)’ =672 ’
Cau 2a
" , , x(\/l—2x—1) J1=2x—(1-x) Y1+3x—(1+x)
Taco L=1lim + + 1,0
x—0 XZ x2 x2 ’
2,5 )
diem . \/1—2x—1+(V1—2x—(1—x))(\/1—2x+1—X)+ (1+3x)—(1+x)’ 05
0 X xz(\/l—zx +1—x) )cz(,3/(1+3x)2 +3143x (14 x) +(1+x)° ’
pl 2 1 ~ 3+x L5 s
0 V12041 VI-2x+1-x J(+3x) + 31+ 3x (14 x) + (1+x)’ 2 2|7
Céu 2b | Moi hinh chir nhat twong Gmg véi viéc chon 2 duong nam ngang va 2 dudng nam doc cia
hinh vudng da cho. Vay s hinh chit nhat Ia C2.C3 = 3025 1,0
d?éfn Danh s6 dudng nam doc 1an luot tir trai qua phai 1a 1,2,...,10,11 (6 ' > T
i . L s
duong danh so 1¢ va 5 duong danh so chan).
Panh s6 dudong nam ngang 1an lugt tir trén xudng dudi 1a 0.5




Dé c6 mot hinh chir nhat c6 dién tich 1a s 16 thi mdi kich thudc cua hinh chit nhat d6 phai
1a s 18.

—Xét kich thudc thir nhat: Dé tao ra kich thude 1 so 1€, ta chon 1an luot 1 duong danh %)
1¢ ( 6 duong) ghép véi 1 duong danh sb chin (5 duong). Nhu thé s& c6 6.5 =30 (cach)
— Xét kich thude thir hai: Dé tao ra kich thudc 1a s 1€, ta chon 1an luot 1 duong danh sb
1& (6 duong) ghép voi 1 dudng danh sé chin (5 dudng). Nhu thé s& co 6.5 =30 (cach)
Do d6 s hinh chir nhat nhu thé 1a: 30.30 =900 (hinh)

0,5

Vay s6 hinh chit nhat co6 dién tich bang chan 1a 3025—-900 = 2125 (hinh).
2125 85

X4c suit can tim 1a =—
3025 121

0,5

Cau 3a

235
diem

Gia str dd xac dinh duoc duong thang A cit AC’ va
BA’ 1an luot tai [ va J. Xét phép chiéu song song 1én
mp (ABB’4’) theo phuong chiéu D’B’. Khi d6, hinh
chiéu ctia ba diém thang hang A4,7,C' lan luot 1a ba
diém thang hang 4,J,K (K 1a diém ddi xing véi 4°
qua B’). Do J thudc BA’ nén J chinh 1a giao diém ctia
AK va BA’. Ttr d6 suy ra cach dung:

0,75

Dung K 13 hinh chiéu ctia C’ theo phuong chiéu D’B’ 1én mp (ABB’A’)
Lay giao diém J cua AK va BA’ ] ‘
Qua J dung duong thang Asong song C’K ta dugc duong thang can tim

0,75

Tathdy A'B'=B'K = A'K =2A4B.Do AB//A'K nén %:ﬂz

1
A'K 2

0,5

Laico IJ//C'K = Al _A—J=13£=l

IC' JK 2 AC' 3

0,5

Luweu y: Néu hoc sinh diing phirong phdp vecto dé tim ra vi tri cac diém I, J va tinh ty s6

ﬁ thi van cho diém toi da.
AC'

Cau 3b

235
diem

Goi M, N lan lugt 13 trung diém SB, SC thi thiét dién 1a tam giac )
AMN. Ta co

S sy = %\/AMz.ANZ ~(4M.AN) = %\/AMz.ANZ ~(4M AN S

0,5

Mat khac
AM? = SM* +S4* =25M .SA.cosa = a’ (5—4cosa)

2

AN? = SN* + 84> —25N.SA.cos o = %(17—80050:)

0,5

2
UG G —)

AM AN =(SM ~SA)(SN - S4) = SM SN — SASN — S4.SM + SA z%(S—Scosa)

0,5

Khi do6

4

4 2
S :%\/%(5—4COSCZ)(17—8COSOC)—%(8—5COSOC)2 :%\/7cosza—28cosa+2l

0,5




Dit t =cosa(0<¢<1). Lap bang bién thién ciia ham s6 f(¢)=7¢>—28¢+21 trén [0;1)
ta 6 GTLN ciia f (¢)bang 21, dat duge khi £=0.

0,5
: 2la® .
Vay S, dat GTLN bing 4“ khi a:%
Cau 4 { { / f { f
Ta cd ab+bc+ca =abc < b_c+ %‘i‘ %= b_c %. a_b
2,0 a cb a c _ 0.5
diem |, 46 t3n tai tam giac ABC nhon théa man —c:tanA, %:tanB, a—:tanC
\ a \ V ¢
Khidoé P= lb+\/§ 1+ lb: 12+\/§( 12+ lzj
142¢ 1464 1,90 | l+tan” 4 I+tan" B l+tan" C 0,5
a b c
=0052A+\/§(COSZB+COSZC)=%|:0052A+\/§(COSZB+0082C):|+%+\/§
Xét QICOSZA+\/§(COSZB+COSZC)220082A—1+2\/§COS(B+C)COS(B—C)
2
. V3 3.
=2cos A—1—2x/§cosAcos(B—C):2 cosA—Tcos(B—C) ~cos (B-C)-1 05
2—icosz(B—C)—12—£
2 2
Suy ra P24\/§_3
4
4= a=7+2\3 0,5
Dau bang xay ra khi 6 57r:> ~ _3+2\/§
B=C=— b—C— 3
12
Caus | Tq4¢6 an+1=1+a1a2...an_1(1+ala2...an_l) nén bang quy nap, ta chirg minh duoc
2,0 | % =1+aa,...a,,Vn=1.
diéem |Dod6 a,, +a,=1+a,+aa,...a,=1+a. véimoi n>2. 0.75
9
. 1 1 1
Tur d6 ta ¢ bién doi a,,, —1=a,(a, -1) = —= — ,Vn>2.
a, a,—-1 a, -1
1 1 1
bith =—+—+--+—,Vn2>1.
a a a,
(o1 1 1 1 1 075
Suyra b, =1+ ) - =1+ — =2- :
k=2 ak_l ak+1_1 az_l an+1_1 an+1_1
Dé thay a, >1,Vn>2.
Theo trén a,, +a, =1+a. = a,, —a, =(a, —1)2 >0, suy ra ddy (a,) ting.
Gia st ddy (a,) bi chan trén thi n6 s& hoi ty vé L(L >1).
0,5

>1+a

n+l — n—1
Chuyén qua gi6i han, taco L>1+L+I* hay 1+ L° <0, vo Iy.
Suy ra ddy (a,) khong bi chin trén. Do d6 lima, = +oo.

Do d6 limb, =2

, 2 , . .
Taco a +a , véimoin=>2.
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