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3& Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi
SO GD&DT QUANG NAM KY THI OLYMPIC LOP11
TRUONG THPT THAI PHIEN MON: TOAN
‘ Nam hoc: 2016- 2017 ‘
Dé tham khdo Thoi gian : 180 phut (khong ké thoi gian giao dé)

Ciu 1.(3 diém) Giai phuong trinh sau:

a. cos’2x +3sin2x —sin’2x+1=0
b.(tan2x.cotx —1)sin4dx =sin(x + %) + 2cos37x.sing

u, =0u, =1
Cau 2 (4 diém) Cho dy so(un): |, _Hwatth ) .
n+2

a.Ching minh rang: u_, = —%un +1.

B. Xac dinh cong thuc u, . Tinh limu,
Céu 3.(4 diém)

a/ Mot théy giao co 12 cudn sach d6i mot khac nhau,gé)m 5 cudn sach Toan,4 cudn Vin va
3 cudn Tiéng Anh.Thay ldy 6 cudn ting déu cho 6 hoc sinh. Héi ¢6 bao nhiéu cach ting ma
sau khi ting xong thi mdi loai sach con it nhat 1 cudn.

a/Go1 A 1a tap hop céac so tu nhién c6 5 chit s6 .Lay ngéu nhién mot so tir A.Tinh xac suat
dé s6 1ay ra c6 tong céc chit so ctia n6 12 mot so chén va s6 d6 phai khong nhé hon 50000.

¢/Cho mdt luc giac déu c6 2n canh (n>2),Biét s6 hinh chit nhat tao boi 4 dinh trong 2n
dinh cta da giac bang % sO tam giac tao boi 3 dinh cua da giac va c6 mot canh 1a canh

cua da giac do. Tim n?
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Jx +12x+1-1

X

khi >0

Cau 4.2 diém)Cho ham s y= f(x)=4m’ —m+ gkhix =0

x 20 COSL+£ khi x<0

X

Tim m dé ham s lién tuc tai x =0

Céu 5.(3 diém) Cho hai dudng tron (O, R) va (O’, R’) v&i R=R' cit nhau tai hai diém

phan biét A va B. Mot duong thang d tiép xtic voi dudng tron (O) va (O’) 1an luot tai P va

P’. Goi Q va Q’ 1an luot 1a chan dudng vudng goc ha tir P va P” xubng O0’.Cac dudng

thang AQ va AQ’ cit cac dudng tron (O) va (O’)tai M va M’.Chimg minh ring M, M’, B

thang hang

Ciu 6.(3 diém) Cho hinh chop S.ABCD c6 day ABCD la hinh thoi tdm O, canh a, goc
BAD bang 120°.Hinh chiéu vudng goc cua S 1én day tring véi trong tm tam giac ABC,
canh bén SD tao véi day (ABCD) goc 60°.

a) Ching minh tam gidc SCD vudng.
b) Goi M la trung diém SD. Chimg minh AM L CD.
¢) Tinh khoang cach tir A dén (SCD).

Hét
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SO GD&DT QUANG NAM KY THI OLYMPIC LOP11
TRUONG THPT THAI PHIEN MON : TOAN
Nam hogc : 2016- 2017
HUGNG DAN CHAM
Cau Noi dung Diém
la
cos’2x +3sin2x —sin®2x+1=0
I & —2sin*2x +3sin2x+2 =0
biém |
< sin2x =——vsin2x =2(VN
5 (VN) 0.25d
<:>2x=—£+k27zv2x:7—ﬂ-+k27r 0.25d
6 0.25d
T I
Sx=——+knvx=—+kmkeZ .
D D 0.25d
(tan2x.cotx —1)sin4x =sin(x + Z) + 20033—x.sin£
1b b. 3 2 2
o ' L . . 0.25d
) bicu kién: sinx sinx=#0;cos2x #0 ; khidd6 phuong trinh (*) tuong
Piém duong

0.25d

0.25d

0.5d
0.25d
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0.25d
sin2x.cosx —cos2xsinx . : T 3x . X
- .sin4x =sin(x +—)+2cos—.sin—
C0S2Xsinx 3 2 2
0.25d
: I . 3 . :
< 2sin2x = Esmx +7c:osx +sin2x —sinx
: 3 | : . T
&> sin2x =——Cosx —Esmx & sin2x = sm(g—x)
& 2x = %—X+k272’ V2x=r1 —%+x+k27z
<:>x=£+k2—ﬂvx:2—7[+k27r;k e/
9 3 3
Két hop v6i diéu kién, nghiém phuong trinh &
T K2rx 2r K2rx
X=—+——vx=—+—"keZ
9 3 3 3
Cau 2 - R . . S z .
Adid a.(1,5diém)Ching minh bang phuong phap qui nap
iém
Taco : u,=1 =—%ul +lu, =2 ;rul =%=—%u2 +1 .Cong thic dung vai| 0.5d
n=1,n=2
Gid sir cong thirc ding voin=k, (k>2),ttcla: u,_, = —%uk +1. 0.25d
Ta chung minh cong thirc dung voi n=k+1.
. | . 0.75d
r u u
Taco: u,,= % =5t +l-u,, = — M +1
Vay cong thuc dung Vne N *
b..(2,5diém)
0.5d
1 2 1 2
Ta Cé- un+1 :_Eun+1<:>un+l _Ez_z(un _g)
0.5d

< 2 1 _ 1
bat : v, =u, —§:>Vn+1 :—Evn=>(vn)lé cap sO nhan voiq :—5
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0.5d
n-1 __ _% __1 n-1
vn - vl q - 3( 2 )
2 2 2 -1, 0.5d
=u,=v,+—=———(—)"
3 3 32
) 0.5d
Vﬁy hmun = 5
Cau3 |a/Do tong 2 loai sach ndo ciing 1on hon 6 nén khi 6 cudn thi khong thé hét
a 12 }oai sach. , o 0.25d
1,5di€m | SO cach chon 6 sach bat ki trong 12 cudn dé cho 6 hoc sinh 1a
A%1,=665280 . , 0.25d
Céc truong hop cho hét 1 loai la:
+Het sach Toan c6 : 4;.4,=5040 cach 0.25d
+Hét sach Vian cb: 4'.42=20160 cach 0.25d
+ Hét sach Tiéng anh c6: 4>.4£=60480 cach 0.25d
b Vay sd cach can ting 13:665280-(5040+20160+60480) = 57960 ( cach) 0.25d
1,5diém | . , :
b/S6 ¢ 5 chir s6 co 9.10‘,‘=90,000, S0
n(€)=90000,Goi A 1a bién cd” s0 lay ra thoa YCBT” 0.25d
S6 can tim c6 dang: &;:;:;;&; A
Trong d6 a;>4 va a; + a» + azt+ ag +as la s6 chin.
Trudc hét ta tim sb c6 4 chu s6: hhdds g 5x10° sO
1.NCu a; +a» +ast asla s 1€ thi as phai la s6 1é.vay c6 5 cach chon as. 0.25d
2. Ne€u a; + a» + as+ a4 1a s6 chan thi as phai 1a s6 chan.Vay ciling ¢6 5 cach 0.25d
chon as
—> ¢6 5%x103.5=25000 $6.=> n(A)= 25000 0.25d
C  |PA)=5/18 0.25d
1 diém 0.25d
+ S6 hinh chit nhat 1a : 0.25d
+ S6 tam gidc co 1 canh la canh cua da giac: 2n(2n-4) 0.25d
57 0.25d
C = 7.2n(2n —4)
n=15 V n=0 (loai) 0,25d
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Caud Ur+12x+1-D+ Rx+1-1
2diém lim f(x) = lim O EDECEEED 0.254
3 _ 3 / _
lim f(x)==lim \/x+1(\/2x+1 1)+ lim vx+l-1 1:1+ 1—: ad .
x—0" x—0" X x—0" X 3 3 OSd
lim f(x) = lim x**"" cos —
x—=0" x—>0" X
I cosL I<1;Vx <0 =>x*"cos LISI x| 0.25d
+ X X
fim |7 =0 => Tim | ¥ cos —-I=0 0.25d
x—0" x—0" X
. 2017 1 . 4
=>lim x~ 'cos—=0=>lim f(x)=— 0.25d
x—0~ X x—0~ 3 )
. L oen P 4 4
Ham s6 lién tuc tai x=0 <=>m -m+g = g<= > m=0,m=1 0.5d
Cau 5
3diém
Goi S 1a giao diém cua d va OO’, khi d6 S 1a tAm vi tw ngoai cta hai 0.5d
duong
Tron
(0) va (0°). Dit & = % khi do ta co.
V(S,5):(0) > (0),P—> P,0—> Q' 0.5d
Goi I, J 1a giao diém cua AB v6i PP’ va OO’. Khi d6 ta co '
[P>=TAIB=1P" = IP =[P
MaPQ /11 // P°Q’ nén JQ =JQ’
Suy ra AB 1a trung truc cua QQ’.
Ma OO’ 1a trung tryc cua AB. Vay tir gidc AQBQ’ 13 hinh thoi
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+Trong tam giac SDG ta cd: GD = va == tan 60° =+/3 = SG =2a.

3

Do d6 Q’B //AQ hay Q’M’ // QM. 0.5d
Gia st V(S, k) bién M thanh B’ khi d6 QM // Q’B’
Ma M thuoc (O) suy ra B’ thudc (O’) do do6 B’ trung voi B. 0.5d
Vay V(S, k) bién M thanh B.
Tuong tu ta c6 V(S, k) bién M’ thanh B.
Suy ra M, B, M’ thang hang.
0.5d
0.5d
Cau6b
4diém | Hinh v& 0,25d
a) +Ta c6: ABCD la hinh thoi, géc | =120° 0.5d
= ZABC = 60" = AABC va AACD déu. 0.5d
+ G 1a trong tam tam giac / = AB 1 CG.(1)
+ Lai co: 4B L SG(SG L (4BCD))(2) va CGNSG=C (3). 0.25d
Tu (1), (2), (3)= 4B L (SCG).
+Mat khac: AB // CD = CD 1 (SCG)=> CD 1 SC = ASCD vudng. 0.5d
b) +Goi I 13 trung diém CD-Ta-¢é:-AL- i-&P{-dudng trung tuyén trong tam
T 0.25d
giac déu)(*)
+ MI 1a duong trung binh cua tam giac SCD
= M1 // SC ma SC L CD = MI 1 CD (**)
+ AM N\ MI = M (*%%). 0.5d
T (*),(**),(***) CD L (AMI)= CD 1 AM.
¢) + Ta c6: AB//CD < (SCD)=> AB//(SCD)=> d(A,(SCD))=d(B,(SCD)). 0.25d
+ Goi G'= AINBD = G' 1a trong tdm tam giac ACD. Khi d6 ta c6: BG =
GG’ =G’D =§Bo
Twr do suy ra: 56 _1_, d(B,(SCD)) =3d(G,(SCD)) .
BD 3 0.5d
+ Goi H 14 hinh chiéu ctia G 1én SC. Ta c6:
GH 1. SC; GH L CD va SCNCD=C 0.25d
Suy ra: GH L (SCD)= d(G;(SCD)) = GH.
+ SD c¢6 hinh chiéu 1én (ABCD) 12 GD, SD tao vé6i day goc 60°
= ZSDG =60°.
2a33 . SG 0.5d
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a3 gy ) -
+ Lai c6: GC 3 Khi d6 trong tam giac SGC ta co: 0.25d
1 1 1 SG.GC  2a\13

GH =

= + =
GH® SG* GC*?

JsGvGcr 13 025

PE PE NGHI THI OLYMPIC LOP 11

TRUO'NS} TH?T NONG SON NAM HOC : 2017-2018
TO TOAN - TIN MON : TOAN
LR

Thoi gian lam bai :180 phiit (khéng ké thoi gian giao dé)
skoskoskeosk sk sk sk sk sk skeskosk

Cau 1 (3,0 diém).
Cho phuong trinh: sin’® 4x —cos” 6x = sin(18.57 +10x) .

Tim tat ca cic nghiém ctia phuong trinh thudc khoang (0;%) .

Cau 2 (4,0 diém).

Cho dy s6 (un) xéc dinh boi: 3 | VéimoineN
un+l = e Z’ln
3n

a) Tim s6 hang tong quat ciia diy s6 (un) va tim lim u, .

b)Tinh tdng S =u, + -2+ 4 ...+4L
2 3 11

Cau 3 (4,0 diém).
a) Trong khai trién (x> +l)” , neN,n>2 .Téng cac hé sb cua cac hang tir thu nhat, tht hai,
X

thir ba 1 46. Tim hang tir khong chira x trong khai trién trén.
b) Tt cac chir s6 0,1,2,3,6,9 c6 thé 1ap dugcbao nhi€u s6 tu nhién chan cé 3 chir s6 khac nhau
va chia hét cho 3.

Cau 4 (2,0 diém).
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Tim m dé ham s sau lién tuc tai diém x = 0.
201+ x -1+ x -1
S(x)= x

2x+m-—1, khi x <0

Jkhi x > 0

Cau 5 (3,0 diém).

Cho duong tron (O;R) va diém cb dinh A trén (O;R). Mot goc ZxAy c6 sd do khong d6i, hai
canh Ax, Ay thay d6i cat duong tron (O) lan luot tai B va C. Dung hinh binh hanh ABDC. Chting
minh rang:

a) Tryuc tim H cta tam giac BCD la diém c6 dinh.
b) Truc tam K cila tam gidc ABC thudc dudng tron ¢ dinh.

Cau 6 (4,0 diém).
Cho hinh chép S.ABCD c6 ABCD la hinh chir nhat, AB = a2, AD=a, SA vuong goc
mp(ABCD) va SA = 2a. Goi M 1a trung diém BC, N 1a trung diém AB.
a) Tinh goc ¢ hop boi dudng thang SM va mp(SBD).
b) Tinh khoang cach gitta hai duong thang chéo nhau SM va DN.

-Hét
DAP AN
Cau Noi dung DPiém
Caiu 1| Cho phuong trinh: sin’® 4x —cos’ 6x = sin(18.57 +10x) (1) 3,0
5,0 .
’ Tim tat ca cac nghiém cua phuong trinh thudc khoang (0;%) .
(1)<:>1_COSSX—1+COSIZX:c0s10x 0,5
2 2
cos12x +cos8x +coslOx =0 0,25
<> coslOxcos2x+cosl0x =0 0,25
< coslOx (1+cos2x)=0 0,25
& cosl0xcos’x =0 025
< cos10x =0 (vi cosx>0, voi moi x thudc khoang (0;%))
0,5
ox=Z M ez 0.25
20 10
Vio<x<Z=0<Z(1+2k) <
2 20 2 0.5
Do do6 k nhan cac gia tri 0,1,2,3,4
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Vay tap nghiém cua PT (1) trén (O;%) la:

b) b)Tinh tong S =u, + 2+ %4 .+
23 11

p_ )7 37 Sn Ix O 0.25
2072072072020
Cau 2 B 2,5
4,0 ~ A , . 5 . ul B E . . *
a) Cho day so (un) xac dinh boi: . Véimoi ne N
un+l = nr un
3n
a) Tim sO hang tong quat cua day so (u,) va tim limu, .
V61 moi n € N* ta co:
n+l
il = un
3n
P un+1 —__n 095
n+l 3 n
u 1 0,5
batv, =—.Khido v, =-v,
n 3
A N s A A | A 1 0.5
Vay (v,) la cap s6 nhan co cong bdi ¢ = gva s0 hang dau v, = 5 ’
| 1 0.25
Suyra v, = vl(gj :3—n,Vn eN
e 0.25
Suyra u, = 3—n,‘v’n eN’
. 0.5
Vay limu, = lim3—n =0
1,5
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b=1, c6 3 cach chon b tir {;3;6 ;9}
Suy ra 4+3=7 s6
c) Vo1 c=6

0,5
- L
1 3!
3 0,5
3 1
3
3 0,25
T 23"
88573 0,25
177147
C;u(l)3 a) Trong khai trién (x? +l)” ,neN,n=2, téng cac hé sb cua cac hang tr 1,5
’ X
thir nhat, thir hai, thi ba bang 46. Tim hang tir khong chira x trong khai trién
trén.
Theo dé ta co :
€O +Cl+C = 46 0:25
Snt+n-90=0 0,5
=>n=9 0,25
Tur khai trién (x> + l)9 , Tim duoc hang tr khong chira x 13 CJ 0.5
X
b) TL‘F cac chir s6 0,1,2,3,6,,9 c6 thé 1ap dugcbao nhiéu s6 tu nhién chan c6 3| 2,5
chir s6 khac nhau va chia hét cho 3.
Goi s6 can tim 1 x = abc (a # 0))
Vi x chia hét cho 3 nén (a+b+c) i3 0,25
x 1a 56 chdnnén ¢ e {0;2;6} 0,25
a) Véi c=0 0,25
(a+b) :3 ¢62Kkhanang
a,bg {1;2}. Khi d6 ¢6 2! cach chon ab 0,5
a,b e {3:6:9}. Khi d6 c6 42 cach chon ab
Suy ra 2!+ A2 =8 s0
b) Véi c=2 ’ ’
Khi @6 a hoac b phai la chir s0 1, chit so con lai thudc tap {0 :3:6 ;9}
a=1, c6 4 cach chon b tir {0;3;6 ;9} 0,5
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a,b & {1;2}, c6 2! cach chon ab
a,b ¢ {0;3;9}, ,c0 2.2 cach chon ab 0.5
Suyra 2! +4=6 sb
Vay 8+7+6 = 21 s théa yéu ciu bai toan 0,25
Cau4| Taco: f(0)=m-1 0,25
2,0 2VT+x-1+x-1
lim f(x)= lim JI+x-Al+x
x—>0" x—0" X
i _3
:Zlim(\/1+x 1)+lim(l \/1+x) 0,5
x—>0" X x—>0" X
3 0,5
lim f(x)=limQ2x+m-1)=m-1 0.25
x—0" x—>0"
Ham s6 f(x) lién tuc tai x = 0 khi va chi khi:
lim f(x) = lim 7(x) = £(0) 0,25
2 5
om-l=—om=—
3 3 0,25
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3d
Caus
3 diém
C
H
a) 1.0
— Goi H' 1a xuyén tdm cta A trén (O;R), ta c6: BH' L AB = BH' L CD, tuong | 0.5
tw CH' L BD. Vay H' trang H.
— A cb dinh nén H cd dinh. 0.5
b) 2.0
— Goi I 1a tAm hinh binh hanh ABDC suy ra hai tam gidc BCD va CBA ciing d6i | 0,5
ximg nhau qua I. Suy ra K d6i xtmg v&i H qua 1. Hay: HK = 2HI.
- H ¢ dinh nén tr HK = 2HI, suy ra K 1a anh cta I qua phép vi ty tam H, ti sb 0,5
bang 2.
— S6 do goc ZxAy khong doi nén BC ¢o d6 dai khong d6i — OI ciing c6 d6 dai | 0,5
khong doi. Suy ra, I thuoc duong tron tim O, ban kinh OL
— I'thudc duong tron (O;0I) nén K thudc duong tron anh cua dudng tron 0.5
(O;0I) qua phép vi tu tdm H ti s6 bang 2.
S
Cau 6
4 diém P
A
a) 2.0
— Goi G=AM~n BD, G la trong tdm tam gidac ABC. Dung GP//SM, Pe SA, ta 0,5
c6 gbc ¢ gitra SM va mp(BCD) cling 1a goc gitta PG va mp(BCD) va
SleSA .
3 0,5
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Goi H 1a hinh chiéu cta A trén BD, ta ¢6 (SAH) L mp(BCD). Goi K, E lan
luot 12 hinh chiéu cua A va P trén SH, ta c6 AK va PE déu vudng goc
mp(BCD). Nhu vay, gbc gitta PG va mp(BCD) 1a goc ZPGE .

Vay d(DN; SM) = =

0,5
Taco: AH = &,AKZ 2—a,PE= lAK=2—a va GP = zSMzs—a.
3 J7 3 W7 3 3
0,5
Trong tam giac vuong tai E, ta co: sing = 2 = 0= arcsini.
57 57
Hay ¢@~8°41
b)
— Goi Ny 1a trung diém CD, F 1a trung diém CNy, ta c6 MF//DN va 0,5
d(DN;SM) = d(DN;(SMF)).
— Goi F2 va Fy 1an lugt 1a giao diém cua AC véi DN va MF, ta cé: 0.5
DFngDNzﬁ,métkhéc: 12+ 12: 32= 12 = DF, L AC.
3 3 DA® DC° 2a” DE
Do d6 MF L AC, Suy ra mp(SMf) L mp(SAC).
— GoiAjvaF; lénrlu(_)*t 1a hinh chicu ctia A va F; trén SFy, khi d6 A va Fs 0,5
cling 1a hinh chi€u cua A va F> trén (SMF) va F,F; = d(DN;(SMF)) =d(DN;
SM).
1 173 10a 0,5
— Taco: AR ~SA2 +AF]2 =100 —AA = ﬁ
3 6a\/73
VéF2F3=§ 1= 3
6a\/73
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SO GIAO DUC VA PAO TAO  KY THI OLYMPIC 24/3 QUANG NAM NAM 2018

QUANG NAM

THPT NGUYEN HIEN
Moén thi: TOAN — LOP 11

Thoi gian: 150 phat (khéng ké thoi gian giao dé)

Céu 1 (3,0 diém). Giai cac phuong trinh sau:

a) cos x(l +2+/3sin Zx) =cos3x—4 cos( 20 1277T - 2xj

b) Tinh téng cac nghiém cta phuong trinh: % =1+cot” 2x thudc (0;107).
—COS 42X
u, =2018
Ciu 2 (4,0 diém). Cho day so (u,) xac dinh bdi ut 420172 )
Upy ==, VAEN
u, —u, +4034
a) Ching minh rang u, >2017,Vne N’
b)bit S, = 23;, VneN'.Tim limS, .
L 2017
Ux+1+42x+1-1
khi x>0
X
Ciu 3 (2,0 diém). Cho ham s6 y = (x) = mz—m+§ khi x=0
x*" cos—+— khi x<0
X

Tim m dé ham so lién tuc tai x=0

Ciu 4 (4,0 diém)
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a) Xép ngau nhién 14 hoc sinh cta 3 khdi gom 7 hoc sinh khdi 10; 4 hoc sinh khéi 11; 3 hoc
sinh khdi 12 thanh mot hang ngang. Tinh xac suat dé cac hoc sinh cung mot khbi khong dimg
canh nhau.

b) Co6 bao nhi€u s6 tu nhién c6 7 chir s6 chia hét cho 5 va dong thoi thoa man céc diéu kién sau:
+ Tong cac chit sO cia nd 1a so 1¢.
+ Tong cua squ chit s6 dau cua nd (khong ké chir s6 hang don vi) 1a mot so 1é.

+ Téng cua nam chir s6 dau (khong ké hai chit s6 hang don vi va hang chyc) 1a mot sb 16.

Ciu 5 (3,0 diém). Cho tir giac 16i ABCD khong phai 14 hinh binh hanh, dung vé phia ngoai ti
giac d6 bdn hinh vudng 1an lugt co cac canh AB, BC, CD, DA. Goi O, Oz, O3, O4 lan luot 13 tAm
ctia cac hinh vudng trén theo tht ty d6. Chimg minh rang, trung diém cac dudng chéo cua tir giac
ABCD va 0,0,030; 1a bbn dinh ctia mot hinh vudng.

Céu 6 (4,0 diém). Cho hinh chdp S. ABC c6 day ABC la tam gidc vudng can tai B, 4B=a,
SAL(ABC), SA=aV2 .

a) Goi ¢ la goc gitra (SBC) va (SAC). Tinh tang.

b) Tinh khoang cach gitra AB va SC

SO GIAO DUC VA PAO TAO KY THI OLYMPIC LOP 11 CAP TINH

QUANG NAM Nim hoc 2017 — 2018

DAP AN — THANG DIEM

Moén thi: TOAN

Céu 1 (3,0 diém)
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a cosx(1+2\/§sin 2x) =CoSs 3x—4cos(20127ﬂ —2xj
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1,5
cosx(l + 2\/5 sin 2x) =CoSs 3x—4cos(201277r - 2xj
& cosx+ 2\/§sin 2x.cos x =cos3x—4sin2x 0.25
< (cos3x—cosx)= 23 sin 2x.cos x + 4sin 2x
<:>—2$in2x.sinx=2sin2x(x/3_cosx+2) 0.25
<:>2sin2x(\/§cosx+sinx+2):0 0.25
0.25
sin2x=0&<x= k—”
o 2 , (ke Z)
\/gcosx+sinx+2 =0 x= ?ﬂ+k27z
0.25
Viy 582" skon, ke z 0.25
6 2
Tinh téng cic nghiém cta phuong trinh: Itcot2x 1+cot’ 2x thudc
b I—cos2x 1,5
(0;107).
I+cot2x _ 1+ cot? 2x (1)
1—cos2x
sin2x#0 ke
bK: Sxxr—ANkeZ
{cos 2x #1 2 ( ) 0.25
1+C0t2x:1+cot22x<:>1+(f022x: ' 1 0.25
1—cos2x 2sin“x  sin” 2x
< cos2x(sinx+cosx) =0 0.25
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cost:0<:>x:%+k7ﬂ
=

sinx+cosx=0<:>x=—%+k7r

T krx

Sx="F— 0.25

R

1 39
0<x<107z<:>—E<k<7,keZ:>k:0,1,2,3,...,19 0.25
Goi S a téng cac nghiém cua phuong trinh (1) (gém 20 sb hang)
Taco: S="x204 2 (0414243 +..+18+19) =57+ 2. 220 _1007 0.25
4 2 2 2
Ciu 2 (4,0 diém)

a | Chimg minh rang u, >2017,Vne N" 1,0
Bude 1: 4, =2018>2017 (ding) 0.25
Budc 2: Gia sir ménh dé ding v61 n=k>1,ta cod u, >2017 0.25
Ta can chiing minh, u,, >2017

4120172 u, —2017)(u; +2017
Ta cé: uk+l—2017=3’“‘k+¢—2017=( L ) )0 2x0.25
u} —u, +4034 u, (u —1)+4034
=dpcm
bat S,=) ———,Vne N . Tim limS, .
b T S +2017 " 3.0
Rut gon S,
, (1, —2017)(u; +2017)
Ta co: u,, —2017 = 0.25
(27 +2017)—(u, —2017)
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1 1 1
= = -
U, —2017 wu, —2017 u; +2017 0.25
NS SRS SR ,
W +2017 u, —2017 u,, —2017 0.25
P S S S P — 0.25
u —2017 wu,, —2017  u,, —2017
Chirng minh (u,) la ddy s6 tang
2
Ta xét (1, 22007) e 0.25x2
axétu,  —u = >0,Vne .
" u, (12 —1)+4034 X
Gia st limu, =a (a>2018) 0.25
4 2
Taco: a=—227 (42017 = 05 a=2017 (v6 1) 0.25x3
a —a+4034
Nén ta co: limu, =+ 0.25
Vay limS, =1 0.25

Ciu 3 (2,0 diém)

Ax+1~2x+1-1 .
khi x>0
X
\ A 2 4 .
Cho ham s6 y = f'(x)=1<m —m+§ khi x=0
x2°17.cosl+i khi x<0
X

Tim m dé ham so lién tuc tai x=0

fm /()= lim %/ﬁ(\/zx+1—1)+(i/ﬁ—1) 095

x—0" x—>0" X
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%/ﬁ(\/zxﬂ—l)

hozc sau hang) con 6 hoc sinh con lai xép vao chd tréng & gitta cac ban
hoc sinh khéi 12 ¢6 2x7! Cach.
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Ux+1-1
= lim + lim u: L 0.25x2
x—0" X x—0* X 3 3
lim f(x)=lim| x*" cosL+2
x—0" x—0" ) x 3
1 2017 1 2017
cos—|<L,Vx<0=|[x""".cos— S‘x ‘ 0.25
X X
lim ‘xm”‘ =0= lim xzon.cosl =0 0.25
x—0" x—0" X
. 2017 1 . 4
= limx™" ".cos—=0= hmf(x):— 0.25
x—0" X x—0" 3
; =1
Vay ham s0 lién tyc tai k=0 m—mr it | 0.25x2
3 3 m=0
Ciu 4 (4,0 diém)
Xép ngiu nhién 14 hoc sinh cia 3 khéi gdm 7 hoc sinh khéi 10; 4
a | hoc sinh khéi 11; 3 hoc sinh khéi 12 thanh mét hang ngang. Tinh xac 2,0
suat dé cac hoc sinh cung mot khéi khong dimg canh nhau.
Khong gian miu 1a xép 14 hoc sinh thanh mot hang 025
ngang= n(Q)=14! '
Goi A: “ Trong 14 hoc sinh, khong c6 hai hoc sinh cung khdi ding
canh nhau”.
Ta xép nhu sau:
Pau tién Xép 7 hoc sinh khdi 12 ¢6 7! Cach. Khi do gitta 7 hoc sinh
khéi 12 ¢6 tit ca 8 chd trong (g0m 6 chd tréng & giita va 2 chd tréng & 0.25x2
trude va sau).
Ta xét 2 truong hop sau:
+THI1: C6 1 hoc sinh khéi 10 hodc khéi 11 & phia ngoai (trudc hang | (2552
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+TH2: C6 mot cap hoc sinh (gém 1 hoc sinh khéi 10 va 1 hoc sinh
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khoi 11) xép vao mot cho trong, 5 hoc sinh con lai xép vao 5 vi tri con 0.25
lai cO 4x3x2!C,x5! cach.
= n(A4)=71(2x7+4x3x2x Cyx51) 0.25
A n(4 19
Vay P(A)=M=— 0.25
n(Q) 12012
b C6 bao nhi€u so ty nhién c6 7 chit s6 chia hét cho 5 va dong thoi
théa man cac diéu kién sau:
+ Tong cac chit so cia nd 1a so 1¢.
+ Tong cua sau chit s0 dau cua nd (khong ké chir s6 hang don vi) la 2.0
7 9
mot so 1é.
+ Tong cua nam chir s6 dau (khong ké hai chit s6 hang don vi va
hang chuc) 1a mot s6 1é.
3 . P : aa,a,a,aa.a, ,a,<€40,1,2,...,8,9
S6 tu nhién can tim cd dang "2 0T { i }
Do s06 tu nhién chia hét cho 5 nén a, =0hoédc a, =5 0.25
Viag +a,+a,+a,+a,+a,+a, lasoléva a,+a,+a,+a,+a,+a, 1a
s01é va a,+a, +a, +a, +a, 1250 1&,ta cé a,1as06 chdnnén a, =0co 1 0.25x2
L s 25x
cach chon va a, 1a s6 chan nén a, c¢6 5 cach chon va a, +a, +a, +a, +a;
la so 1¢.
Xét a,+a,+a,+a,+a; lasdlé
+ Néu g, +a, +a,+a, 1las01éthi a,1a s6 chan = a, ¢6 5 cach
0.25
+ Néu g, +a, +a,+a, 1asod chan thi a;las61¢ = a, c6 5 cach
= s0 cach chon qa,a,a,a; 1a 9x10° x5 0.25x3
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Viy ¢6 5x9x10° x5=225000 sb 0.25

Ciu 5 (3,0 diém)

Cho tr giac 10i ABCD khong phai 1a hinh binh hanh, dung vé phia ngoai tir gidc d6 bon hinh
vuong 14n luot c6 cac canh AB, BC, CD, DA. Goi O, Oz, O3, O4 lan lugt 1a tim cta cac hinh
vuodng trén theo tht ty d6. Chitng minh rang, trung diém cac dudng chéo cua tir gidc ABCD
va 010,0304 12 bdn dinh ctia mot hinh vuong.

H

Ta can chiing minh tt giac ILKJ 1a hinh vudng

XétQ(B’%O) (E) =4 0.25
Q(B,9o°) (C) =H 0.25
= FEH 1 AC;EC =AH 0.25

KO,,KO, la duong trung binh cia AMEC,ACAH

— KO,/ :%EC;KOZ //:%AH 0.25
— KO, L KO,;KO, = KO, 0.25
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Chtrng minh tuong tu ta c6 = KO, L KO,;KO, = KO, 0.25
Nhu vay, Q(K,goo) (02) = 01;Q(K’900) (04) =0, 0.25x2
= AKO,0, = AKO,0, 0.25

Ma KJ, KL lan luot 1a hai duong trung tuyén cia hai tam giac

AKO,0,,AKO,0,

= KJ L KL;KJ =KL 0.25
Chung minh tuong tu, tacoé: = IJ LIL;1J =1L 0.25
Vay tr gidc IJLK 1a hinh vudng 0.25

CAu 6 (4,0 diém)

Cho hinh chop S. ABC c6 day ABC la tam gidc vudng cén tai B, AB=a, S4A1(4BC),
SA=a 2 .

a) Goi ¢ la goc gitra (SBC) va (SAC). Tinh tang.

b) Tinh khodng cach gitta AB va SC
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(hinh v& phuc vu ciu a — diém)

a | Goi ¢ la gbéc gitra (SBC) va (SAC). Tinh tane. 2,0
Tu B ha BH 1 AC trong (ABC) 0.25
Tu B ha BK 1 SCtrong (SBC) 0.25
= (BHK) L(SCB) va (BHK) L (S4C) 0.25
Ma (BHK )N(SAC) = HK;(BHK ) n(SBC) = BK
Nén goc giita (SBC) va (SAC) la ¢ = HKB 0.25
Tacé: HB =L ac=Laya =92 0.25

2 2 2
; HK CH
ACHK d@ong dang ACSA = ——=—— )
g dang <1 Cs 0.25
a2
SACH 5 a 0.25
= HK = = =—
C§¥ a242 2
HB a~?2
:>tan(p:§:2a=\/§ 0.25
2

b | Tinh khoang cé4ch gitta AB va SC 2,0
Tu Cké Cx//4AB ; Tk Aké Al LIC 0.25
Luc d6, AB//(SIC)=>d(AB,SC)=d(4,(SIC)) 0.25
Ma IC L AL IC L SA, Al nSAtrén (SAI)= IC L(SAI)=>(ICS) L(S4I) 0.25
Do (AIS)N\(SIC)=SI
Nén d(4,(SIC))=d(4,SI) 0.25
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Xét ASAI vudng tai A c¢6 SA =a~/2; Al =a(do AICB 14 hinh chir nhat) 0.25

bt v 13 a
AJ S4* Al (a \/E)Zlaz 24° 3 0.25x2

0.25

Viy d(A4B,SC)= “‘3/6

SO GD VA DT QUANG NAM Ki THI OLYMPIC
TRUONG THPT NGUYEN THAI BINH MON: TOAN 11- NAM HOQC 2016-2017
Thoi gian: 150° (khéong ké thoi gian phdt dé)

DPE CHINH THUC

Céu 1 (3,0 diém). Giai phuong trinh : cos2x —3sin 2x + 52 sin (x + 977[} =3;

Céu 2 (4,0 diém)

a) Chtrng minh rang néu tam giac ABC vudng tai A, BC =a, AB = ¢, AC = b thi vi moi sb
tunhién n>2 thi " +c" <a".

u =3

b) Tim cong thirc sé hang tong quat cua diy sd (u, ) biét
) g ang tong q y so (u,) {2un+1—un=4,khin21
Ciu 3 (4,0 diém)

1) Tim hé sb cua x'° trong khai trién thanh da thac coa (3- Zx)n biét rang

3"CY—3"C 43" C 4 (1) CF =2048,n €N.

2) Xép 24 thi sinh ngdi vao mot phong thi gdm 12 ban, mdi ban du 2 thi sinh. Tinh xac sut
dé hai thi sinh A va B ngdi cing mot ban.
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332
Cau 4 (2,0 diém). Tim gi6i han lim V5-x ; \{x 7
x—1 X —

Ciu 5 (3,0 diém)

Cho diém M thay ddi trén nira duong tron (C) tim O, dudng kinh AB ( M khac A va B). Vé
phia ngoai tam giac AMB dung hinh vuéng BMDC. Tim tap hop diém C va xac dinh vi tri
ciia M dé d6 dai AC nho nhat.

Ciu 6 (4,0 diém)

Cho hinh lang try day t&r gidc ABCD.A,B,C,D, . Mt mét phang (a) thay d6i song song vai
hai day lang tru cit cac duodng thflng AB,,BC,,CD,,DA, lan lugt tai M, N, P, Q. Hay xac
dinh vi tri cua mat ph:flng (a) sao cho tur gidc MNPQ c6 dién tich nhd nhéat.

DPAP AN DPE THI OLIMPIC TOAN 11 NAM 2016 — 2017
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Céu Noi dung DPiém
Cau 1 97 3,0
Giai phuong trinh cos2x —3sin2x + 52 sin (x + T) =3
Pt < (cosx+sinux)(cosx—sinx)—3(sinx+ cosx) >+ 5 (sinx+cosx )=0 01’5
< (sinx+cosx)(4sinx+2cosx—5)=0 ,
. /4
sinx+cosx =0 x:—z+k7r 1,5
4sinx+2cosx—5=0
vn
Cau 2 - 2,0
a) Chung minh rang néu tam gidc ABC vuong tai A, BC=a, AB=c, AC=b thivoi
moi s6 twnhién 7>2 thi b" +¢" <a”".
Véin=2thi a’ +b> = ¢’ nén déng thic ding 0,5
Gia st b* + " < a* (k> 2), khi do ta thiy
Py =p b+ cfe<hra+cta= (bk + ck)a < g s
Vay bdt dang véin =k + 1, suy ra dccm ’
im sO hang tong quat cua (u it ]
" 2u, ,—u, =4,khin>1
Thayn=1, 2, 3, 4 vao (1)ta dugc 0,5
2 3 1
U, = —_— _——
2 2 3
1 1 1
2 2 2
1
u4 = = —_ ?
1 0,5
Poan u, =...=4- 1,0
2n—1
Chtng minh quy nap va két luan
Cﬁu 3 \ A A 5 10 . R \ /. 5 n A
1) Tim hé so ctia x' trong khai trién thanh da thirc cuia (3 - Zx) bict 2.0
9
3'CY-3"'CL+3"2CP 4.+ (=1)"C" =2048,n e N.
Theo dé 3"C. —3"'CL +3"2C’ +...+(=1)"C" =2048,n e N
<:>(3—1)"=2048<:>n=11 1,0
. . 10
SO hang can tim Cllf 31.(—2x) = 3.210.C11?x10 1,0
2) Xép 24 thi sinh ngdi vao mot phong thi gdm 12 ban, mdi ban du 2 thi sinh. Tinh x4c 2,0
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suat dé hai thi sinh A va B ngdi cing mot ban.

n(Q)=24! 0,75
_ 5 | 0,75
Goi B 1a bién ¢0 theo d¢, ta co n(B) = C,,.1.22!
1 0,5
P(B)=—
23
Céu 4 N . \/5T—3/x2+7 2,0
Tim gi6i han lim 5
x—1 X —1
: 5-x" =RIxX*+7 . 5 x - 2 Ix*+7 -2
Taco lim v bS =lim 5 0,5
x—1 x —1 x—1 X —1
. N5-x7-2 3 0,5
llmz— =.=——
-l x7 =1 8
3/ 2
X +7-2 1
lim — == 0,5
x=1 x -1 12
0,5
b4 11
ap s6 ——
24
Cau 5§
Hinh v&
Gia st ABM c6 huong duong. Khi d6 C 1a anh ciia M qua phép quay Q( ”j :
B~ 1,0
D) s
Mait khac M thude ntra duong tron (C) tam O, duong kinh AB nén tap hop C la nira
duong tron (C) tam O’, 1a anh cta (C) qua @, .
.~
Do thudc (C’) nén AC 16n nhat khi AC di qua O’. Khi d6 M 1a giao diém ciia AO’ véi
© 1,0
Cau 6 4,0
Giasit (@) cit AB,,BC,,CD,,DA, lanlugttaiA’, B, C’, D’
AA' BB' CC' DD'
f— = = = .
A4, BB, CC, DD, 1,0
bat —=x,850p =95
1
A'M  AM  AA'
A'B  AB, AA,
A'Q A Q A, A' .
A'D' AD AA
1,0
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S,
:ﬂzx(l—x)
A'B'D'
= S =XA=X)S 15
= Sywpg =S _x(l_x)[SA s+t SagcScnpSy 'D'C'] 1,0

:S.(1—2x+2x2)

2
1,0
_sftaofx-d) 52
2 2 2

o S
Vay minSyp, = Y

= ((Z) song song va cach déu hai day

TRUONG THPT NGUYEN HIEN PE THAM KHAO OLIMPIC KHOI 11(2017)

TO TOAN-TIN MON: TOAN (thoi gian 180 phiit)

Céu 1/(3diém) Giai phuong trinh sau day trén tap sb thyec:
a/ 2co0s2x — sin2x = 2(sinx + cosx)

b/ (cosx — 2sindx).sin4x + (1 + sinx — 2cos4x).cosdx = 0

_2015n+1

>
pil =301 Ut (Fn21).

Ciu 2/(4 diém) Cho day s (un) c6 u; =2017; u

a/ Ching minh day s6 (u,) giam va bi chin dudi.

b/ Tinh lim(u,)

Cau 3/(4 diém)

a/ C6 thé lap dugc bao nhiéu s6 tu nhién gém 5 chit s6 sao cho chit sb ding sau 16n
hon chit s6 ding trude dong thoi hai s6 5 va 7 khong nam canh nhau?
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b/ Cho da giac déu T ¢6 2017 dinh, chon ngau nhién mot tr gidc co cac dinh 1a cac
dinh cua T. Tinh x4c sudt dé ttr gidc d6 Chitra dung 2 canh cta da giac T.

Ciu 4 (2 diém) :
[ 19230 —
o/ lim x—1x/x+30-2
x—2 x—2

a b c
2017 2016 2015

trinh: ax2 + bx + ¢ = 0 ludn c6 nghiém trong khoang (0; 1)

b/ Cho cac sd thuc a, b, ¢ thoa man 0. Chuing minh phuong

Céu_5 (3 diém) Cho tam giac ABC. Goi M , N lan luot 13 trung diém BC va BA. Goc
BAM =BCN =30° . Chimg minh tam gidc ABC déu.

Ciu_6 (4 diém) Cho hinh chdp S.ABC c6 day ABC 1a tam giac déu canh bang a. Cac tam
giac SAB va SAC vudng can tai A. Goi M, N lan luot 14 trung diém SB va SC

a/ Tinh cosin ctia goc « tao boi AM va BN
b/ Tinh khodng cach gitra AM va BN

Hét.

Hovaténthisinh............................. Chirki gidmthi.......................oon
SODA0 danh..... ..o i | e

o Luuy: Hoc sinh khong su dung tai lieu, Can bo coi thi khong giai thich gi thém
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TRUONG THPT NGUYEN HIEN PAP AN PE PE NGHI THI OLYMPIC LOP 11

TO TOAN - TIN NAM HQC : 2016-2017
e MON : TOAN
Thoi gian lam bai : 150 phut (khong ké thoi gian giao dé)
skskoskosk sfeoskoskeosko sk sk skeskosk
CAU NOI DUNG PAP AN PIEM
Giai phuong trinh sau day trén tap s6 thuc:
a/ 2cos2x — sin2x = 2(sinx + cosx)
Cau 1
b/ (cosx — 2sin4x).sin4x + (1 + sinx — 2cos4x).cosd4x =0
30d
Pua vé phuong trinh: (1 + sinx)(2sinx + cosx — 1) =0 0,5
* Giai sinx + 1 =0 cho x = -Z+ k27
a) 2 0,5
(1,5d) 1 - . -
* Giai phuong trinh: 2sinx + cosx — 1 = 0 cho nghi¢m
X = k27 hodc x = 7 -2 +k2r 0,5
Pua vé phuong trinh: sin5x + cos4x = 2 0,5
2) sin5x=1
(1,5d) | |cosdx =1 0,5
Cho nghiém x = Z +k2x
2 0,5
~ K . 2015n+1
= . >
Cho day soO (un) c6 u; =2017; Uil = 30Tens ( u,+1)  (Vnz1).
Cau 2 , . ~ X .o N . - ;.
a/ Chung minh day so (u,) gidm va bi chan dudi.
b/ Tinh lim(u,) 4,0 d
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Ta co u, >0 Vn>1 suy ra diy so (u,) bi chan dudi. 0,5
2015n+1—nu 0,5
Xét Unr1-Un = L
T T3NS
) Chtng minh n.u, > 2015n+1 bang quy nap 0.5
@,5d) Kiém tran = 1; gia st ding v6i n =k
Ching minh v6i n = k+1. That vay (k+tl)uw = 05
(2015k+1)(1+%)>2015k+2016(dpcm) ’
Suy ra up+1-un < 0 . Suy ra u, gidm 0,5
Lap luédn hoi tu 0,5
b) Goi L 1a gi61 han suyra L = 20 (L+1) 03
(1.5d) 2016
Ruyra L =2015 0,5
a/ Co thé 1ap duoc bao nhiéu s6 tu nhién gém 5 chit s6 sao cho
chit s6 dimg sau 16n hon chir sé dimg trudc ddng thoi hai sb 5 va 7
khong nim canh nhau?
Cau 3 . .
b/ Cho da giac déu T c6 2017 dinh, chon ngau nhién mot tir
giac c6 cac dinh 1a cac dinh cta T. Tinh x4c suat dé tr giac d6 Chira
dung 2 canh cua da giac T.
4d
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Goi abcde 1a s6 tu nhién gom 5 chit s6 sao cho chit s6 dirng sau 16n

hon chit s6 dimg trude 0,5
Lap luan vang s6 0 va cho kq C; 05

2,08) | Goi ajarazasasla so tu nhién gobm 5 chir s6 sao cho chir s6 dung sau 1on

hon chir s6 dung trude va 5,7 gan nhau kq : C 0.5

Vay ¢6 C;- C; 0,5
. 0,5

’ Q |= C2017

Goi A 13 bién co...... 0,5

b TH1 : Tt gidc chon ra chtrta 2 canh lién ké : 2017.2012 cach

(2,00) . 0,5
TH2 : Tt giac chon ra chtra 2 canh khong ké : (2017.2012)/2

P(A) = 2017.2012+2017.1006 0,5
C;017
o L Y1 +30-2
x—2 x—2
3 ~ b c
A ho cAc 6 th he a 0.
Cau 4 b/ Cho céac so6 thuc a, b, ¢ théa man 2017+2016+2015

Chirng minh phuong trinh: ax? + bx + ¢ =0 ludn c6 nghiém trong
khoang (0; 1)

2,0
5 IR _
a/(1d) | Tach ra 1im2 Vx+30(/x )lc 12)+ x+30-2
x—> —
0,25
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Nhan lién hgp tinh lim

x—2

[5\/“30(@_1)}1
x—2

0,25
5
Patt=Yx+30 vatinh lim | Y 20=2 /1
A , 81
Keét —
etqua -
0,25
TH1 ¢c=0
*a =0 suy ra b=0 suy ra pt c6 nghiém tuy y 0,25
. C A b 2016
* 0 t h =-Z="""<1
a » 0 suy raptcdnghiém x = —=""C 0.25
b | TH2 c = 0 xét f(x) = ax? + bx + ¢ lién tyc trén R 0,25
1d Xet f(O).f(% ) <0 suy ra pt c6 nghiém thudc (0,1)
0,25
Céu_5 (3 diém) Cho tam giadc ABC. Goi M , N lan luot 13 trung diém
BC va BA. Géc BAM =BCN =30° . Chirmg minh tam giac ABC déu.
| Vi BAM =BCN =30° nén ACMN ndi tiép. Goi (O;R) la dwong tron
Cau5 ngoai tiép ACMN. 0,5
(3:00) | Goi Bu(A)=B; Pn(0)=01
DBm(C)=B; bm(0)=0> 0,5
Chimg minh 00,0, déu 0,5
C6 BO;= B0, = 2R =0,0; suy ra B 1 trung diém 0,0, 0,5
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Tam giac BAC dong dang voéi Tam giac BMN

Tam gidc BMN dong dang v6i Tam giacO0,0; 0,5
Suy ra Tam gidc BAC dong dang voi Tam giacOO;0, nén déu 0,5
Cho hinh chép S.ABC c6 day ABC la tam giac déu canh bang a. Cac
tam giac SAB va SAC vudng can tai A. Goi M, N 1an luot 13 trung
diém SB va SC
a/ Tinh cosin ctia géc « tao boi AM va BN
b/ Tinh khoang cach gitta AM va BN
a/ Goi F 1a trung diém SN suy ra goc gittra AM & BN 1a goc giita
MA&MF 0,5
Ciu 6 | TIh AM = av2/2 ; MF = a/2 ; AF = a\/10/4
0,5
(4,0d)
Cos AMF= 1/442 0,5
Két qua 1/4y2 0,5
b/ Goi S’ ddi xtmg S qua A va G 1a trong tam SCS’ suy ra mp(BNG)
chtra BN va song song AM 0,5
d=d(A, BGN) = 2d(H,BGN) véi H 1a trung diém AC 0,5
Dung HK vudéng BG tai K.
Dung HI vudng NK tai I suy ra 2d(H,BGN) =2HI 0,5
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1 1 1 1 1 1 _ 4 36 4 124 0.5
2= 7T 2 = 7t Tt T it it T g >
HI* HN® HK° HN® HG" HB a~ a 3a° 3a
V93
KQ="*
Q 31

TRUONG THPT NGUYEN TRAI
PE PE NGHI - OLYMPIC TOAN - NAM HQC 2016-2017

Ciu 1: (3 diém)

—tanx=5. Tinh P=
COS X COS X

+ tan x

a) Cho cung x # % +kn thoa

cosdx

1—2c0s2(x—3ﬂj
8

u1:2

b) Giai phuong trinh: 2+/2(1+ cos3x.cos x) =

Cau 2: (4 diém)

Cho day sb (u;,) dugc xac dinh nhu sau : 2
_Up
Y1

+1,neN*

a)Chung minh day (u,,) tang nhung khong bi chan.

1 1

+ +...
u1+1 u2+1

+L . Tinh

bat §=
b) bt § u, +1

lim S
n—>+00

Ciu 3: (4 diém)
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a) Chon ngau nhién ba s6 d6i mot khac nhau tir tap hop 4=1{1;2;...;20}. Tinh xéc suat dé

trong ba s6 dugc chon khong c6 hai s6 tu nhién lién tiép.

b) Tim hé s6 cua x° trong khai trién cta P(x) = x(1-2x)" + x*(1+3x)*" biét 4> —C!.| =5

.  N2017x+1-1
Ciu 4: (2 diém) Tinh gi¢i han: lim al

x—0 X

Ciu 5: (3 diém) Cho tam giac nhon ABC ndi tiép trong dudng tron tim O, cic dudng
cao AA’ va BB’ cit nhau tai H (A’ thudc BC, B’ thudc AC), CO cit AB tai P, CH cat A’B’
tai Q. Goi M 1a trung diém cua AB. Chtrng minh : PQ /HM.

Ciu 6: (4 diém) Cho tir dién déu ABCD canh a. Trén canh BC, CD lan luot 14y M, N sao

cho M€ _ l,C—N ~2 Trén trung tuyén AH cta tam giac ABD lay diém P sao cho Ar _ 2
MB 2 CD 3 PH 5

a)Xéc dinh thiét dién tao thanh khi cat tr dién ABCD béi mat phang (MNP).

b) Tinh dién tich thiét dién.

PAP AN
PE PE NGHI - THI OLYMPIC TOAN
NAM HOQC 2016-2017
TRUONG THPT NGUYEN TRAI

Ciu 1: (3 diém)

a)

2

—tanzx:1:>[ ! —tanxj( ! +tanxj:1 (0,5 diém)
cos’ x COS X COS X

(0,5 diém)

:>P=l
5
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cos4x
) 3z
1-2cos (x — j
8

. PK: x# 5?” +kr  va bién déi pt thanh

b) pt: 242 (1 + cos3x.cos x) =

—cosdx

cos[2x — 3”)
4

cos4x

2\/5(1 +cos3x.cosx) =

- & 24+ cosdx.+cos2x=——
cos2x —sin2x

- & 2sin?2x+sin2x-3=0

Ra nghiém va két hop diéu kién, két qua x = %Jr kn, keZ

Ciu 2: (4 diém)

a) cm U, q >y SUy T2 day (u,) tang

cm khong bi chin bang phan chimg

b) Thiét lap —— =1 1
uy +1 u, -1 un+l_1

Tinh Iim § =1
n—>+00
Ciu 3: (4 diém)
a) S cach chon ba sb doi mot khac nhau tur tap A 1a CZO =1140 cach.

S6 cach chon ba s lién tiép 1a 18 cach.

Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

(0,5 diém)

(0,5 diém)

(0,5 diém)
(0,5 diém)

(1diém)
(1 diém)

(1 diém)

(1diém)

(0,5 diém)

(0,5 diém)

S cach chon ba sb trong d6 c6 dung hai s lién tiép 1a 2. 17 +17.16 =306 (0,5 diém)

1140-18-306 _ 816 _ 68
1140 1140 95

Vay x4c suat can tim la
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b) — Giai phuong trinh 4> —C!./ =5dugcn=>5 (0,5 diém)
-Co P(x)=x(1-2x)" +x*(1+3x)"
Hé 86 ¢O x°: a, = CH(=2)*+C2,3° (1 diém)
- Pap sb a, =3320 (0,5 diém)

Ciu 4: (2 diém)

J2017x+1-1 J2017x+1 -1

= (0,5 diém)
x x(lz/2017x+116 +X2017x 41 +...K2017x +1 +1)
_ . 7 (1 diém)
(W2017x+1 +¥2017x+1 +...... 1«7/2017x+1+1)
17 - < R
~ lim /2017 x +1 1:2(1);7 (0.5 diém)
X —> x

Cau 5: (3 diém)
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- Hinh v& q (0, 5 diém)
- CO cat duong tron(O) tai D, goi O’la trung diém CH 7
Chtirng minh AHBD 1a hinh binh hanh = M Ia trung diém HD.

Suyra: 00’ // HM (1) (0, 5 diém)
- Ching minh A4BCddng dang A4'B'C , 0,5 diém)
- Chimg minh O’ la tam duong tron ngoai tiép A4'B'C (0, 5 diém)
= phép dong dang f bién: AABC thanh A4'B'C,O0 -O’,P -Q

Ta ¢6 % _ % — 00"/ PO (2) (0, 5 diém)
- T (1) va (2) suy ra : PQ // HM (0, 5 diém)

Cau 6.(4 diém)
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a) Dung thiét dién MNGQ (1 diém)
b) Cm : MNGQ 14 hinh thang cin (1,5 diém)
- Tinh : QG = % (0,5 diém)
duong cao cua hinh thang af (0,5 diém)
_Tinh = “"7 2*5 (0,5 diém)

TRUONG THPT NGUYEN DUY HIEU

TO TOAN PE THI PE NGHI OLYMPIC TOAN 11 ( Thoi gian la bai 150°)
Cau 1 (3,0 diém) :

1) Giai phuong trinh: JV3sin2x—1=cos2x—2cos x

5+ 7cosx+3sinx+cos2x 1

2) Gidi phuong trinh : -
COS X —sin x

Cau 2 (4,0 diém) :

Trang chu: https://vndoc.com/ | Email hd trg: hotro@vndoc.com | Hotline: 024 2242 6188



https://vndoc.com/
https://vndoc.com/support/contact/tel:+842422426188

£ 53 Thu vién D2 thi - Tric nghiém - Tai liéu hoc tip mién phi

1) Tim 4 s6 nguyén khac nhau 1ap thanh 1 Cap s cong co6 sd hang thir nhét bang tong binh phuong ciia 3
sb hang con lai .

2) Cho day (un): 1" " va dit: 5, =3 L
y i oo =l u g, , n=12;3;... T ey
1 1 1 R .
CMR: = ——,Vne N An>1 va Tim lim(S,)
urﬁ—l_l un_l un

Cau 3 (4,0 diém)
9 5 8
1) Tim hang tir khong chira x cta khai trién: P(x) = (2 X+ _)
X

2) Phong thi c6 24 thi sinh (trong d6 c6 2 thi sinh A va B) duoc xép vao 12 ban, mdi ban xép du 2 thi sinh.
Tinh xac suat dé hai thi sinh A va B duoc ngdi chung mot ban .

Ciu 4 (2,0 dém)

1) Tinh gidi han sau: lim

1 1 1 1
%[ ﬁ+ﬁ+3ﬁ+2ﬁ+4ﬁ+3ﬁ+"'+(n+1)\/2+n\/n?]

a b c

+ + =0. Chimg minh rang phuong trinh
2016 2017 2018 = b s

2) Cho ba s6 thuc a,b,c thoa man diéu kién:

ax’ +bx +c =0 ludn c6 nghiém .
2) Cau 5 (3,0 diém): Pudng tron S tiép xtic véi cac canh bang nhau AB, BC cua tam giac can ABC tai

cac diém P va K , dong thoi tiép xuc trong véi dudng tron ngoai tiép tam giac ABC. Ching minh rang
trung diém doan thang PK 13 tAm ctia dudng tron ndi tiép tam giac ABC .

Ciu 6 (4,0 diém): Cho hinh chép S.ABCD c6 déy 1a hinh thang, AZAS'C - BAD = 90’ BA=BC=a, AD=
2a . Canh bén SA vuodng goc voi day va SA = a2 . Goi H 1a hinh chiéu vudng goc ciia A 1én SB. CMR:
Tam gidc SCD vudng va tinh khoang cach tir H dén mp(SCD). ...hét...

HUONG DAN CHAM
Cau 1: 1) Giai phuong trinh: J3sin2x—1=cos2x—2cos x (1,54d)

pt<> 2+/3.sin x.cos x + 2.cosx-2 cos” x = 0 025
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<:>2(:osx(\/§sinx—cosx+1)=0 025
cosx=0
Sd ( Hj 1 05
sin| x —— |=——
6 2
= x:k27r;x=%+k7r;x=—27ﬁ+k2ﬂ;(keZ) 05

5+7cosx+3sinx+cos2x

2) Giai phuong trinh : _ 1 (1,5d)
COS X —sin x
DK: tanx =1
pt < 6cosx+4sinx+cos2x+5=0 025
& 6cosx+4sinx+cosx-sin?x+5=0 025
& (cosx+3)*=(sinx-2)? 025

cos—sinx = -5
= : 025
cosx+sinx =—1

& x= H+k2H,—%+k2H 025

k/h dk dugc nghiém  x [[+k2 H,—%x =+k2]1 025

Céu 2: 1) Tim 4 s6 nguyén khac nhau Iap thanh 1 CSC c6 s6 hang thi nhét bang tong binh phuong cia 3
sb hang con lai .(1,5d)

L L |usdeZz
Hd: Goi45s0:ur;utd;u+2d; ui+3d voi (*) 025
u, >0;d #0

Co: u, = (u, +d)* +(u, +2d)* +(u, +3d)’ 025
< 3ul +(12d —Du, +14d* =0 025
ptcéng@AZO@MSdSM 025

24 24

k/h (*) tadugc: d=-1suyra: ui=2. 025
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Vay 4 s6 can tim 1a: 2; 1; 0; -1 025
2)(2,54)
Co:u,, =l+uu, . .u, u, ,—l=vu,.u, =u (wu,.u, —1+)=u, (u,-1);Vn=2;3;.. 05
1 1 1

= = ——Vn=23;... 05
-1 wu,(u,-1) wu,-1 u

Dé théy gt =>u, >1;Vn=23;... ;Suyra:
u

n+l n

~1 1 &1 1 ¢ 1 1 1 1 1
S, = —:—+Z—:—+Z[ - j:—+ -~ 025
ou, u ou, u o\u -1 ou, -1 u ou, 1w, —1
Do u,=Lu,=14u,=2=S5, =2~ 1 " (1) 025
un+1 B
. . 1
M= 11mS.=2-IIm " (2) 025
n—>-+ooi n—+oo W, T
Do u,,—l=wuu,.u, >u,(1+u)"" =2"" 025

(Do: u, =1+uju, =l+uu, =l+u,(A+u,)>1+u, .. u, >l+u, S uu,.u, >u,(1+u)"™") 025

= lim(un 1 —1):+oo 2 = lim$, =2 025

n—+o0 n—>+0

8
Ciu 3: 1) (2d) Tim hang tir khong chira x cta khai trién: P(x)= [2 +x+ éj
X
5 8
G: P(x)= {2 +(x+ —)} 025
X

5)° 5 5\’ 5)°
P(x)=(2+x+—) =C8°.28+C82.27.(x+—]+C§.26.(x+—j +...+C§(x+—)
X X X X 05

ma:

5k

k 1 2 n
5 0k k-1 5 2 k-2 5 n( 5 _ _k L k2 2 k-4 g2
(x+;j =X toX < +eo, X = +..te, ol +te, X T S+e, xS ...+x—k(*) 025
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S6 hang & Vé phai cuia (*) khong chira x khi k = 2m , hé s6 ctia s6 hang nay 1a :
C;"m.S”’,meN/\mS4 05

Vay hang tir khong chtra x trong P(x) 1a : (O, .2° + (C..2° ()5 +et Co-CL5" = 05

2) (2 &) Phong thi c6 24 thi sinh dugc xép vao 12 ban, mdi ban xép du 2 thi sinh. Tinh xac suat dé hai thi
sinh A va B duoc ngdi chung mot ban .

G: chon 2 ts xép vao ban thir nhat, c6 C?, cach, sau d6 chon tiép 2 hs trong 22 hs con lai xép vao ban thir

, , N2 2 2 2 2
2,¢6 C;, cach, clr tiep tuc nhu theé ta co ‘Q‘ =C;,.C5, .C20 ..C; .G,
075

Goi bién co M:”....... ”

Chon 1 ban trong 12 ban dé xép 2ts A, Bco Cll2 cach, xép 22 ts con lai vao 11 ban , moi ban

2hsnéntheotréncéd: C},.C;,...C;.C; , suyra: |Q,|=12.C,.C5..C; .C; 1,0
1
Vay: P(A :%: — 025
. n

Céau 4: 1) (1,0 d) Tinh giéi han sau:

lim

1 1 1 1
»[ ﬁ+ﬁ+3ﬁ+zﬁ+4ﬁ+3¢z+"'+(n+1)¢;+nm]

1 1 n+l-n 1 1

Nhan xét: = = =—— 0,25
(n+1)\/;+n\/n+1 \/;\/n+1( n+1+\/;) Jndn+1  n i+l

Nén lim ! + ! + ! +...+ ! 0,25
| WT+42 324243 43434 (n+1)\/;+n\/n+1 ’
_hm(L_L+L_L+L_1_+ L4 1 j
VT N2 N2 SR noNnd 025 +025
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a b c

2) (1,0 &) Cho ba s6 thyc a,b,c théa min diéu kién: + + =
2016 2017 2018

Chimg minh rang phuong trinh ax” + bx + ¢ =0 lu6n c6 nghiém

G: Pit: f(x)=ax’ +bx +c liéntyc trén R suy ra f(x) lién tuc trén {O; %}
Vi c=0 = f(x)=0 c6 nghiém x=0 025
Véic#0
Taco: f (0) =c
2017 20177 2017 2017 ( a b 2016
f =a. ~+0D. +c= + +c. 5 025
2016 2016 2016 2016 \ 2016 2017 2017
20177 c 2016
= - +c.
2016 \ 2018  2017°
— 2. g 025
2016.2018
2017 -c? (g 2017
= f(0).f|l — |==————<0=3Jitnhat 1 s0 a €| 0;—— |: f(x) =0
s ”{2016) 2016.2018 ( 2016) f(@)
) 1A n A 2017
hay phuong trinh  f(x) = 0 c6 it nhat 1 nghiém thudc (O;WJ 025
Vay phuong trinh da cho luén c6 nghiém
Cau 5: (3d) Hinh vé: 025
Gia str duong tron (O) tiép xuc trong voi dudng tron ngoai tiép tam giac ABC tai D suy ra D 1a
A A L A 2 .2 C s 2 . ~, BA" BC
trung diém A’C’ .ké duong thang qua D, // AC vacat ABtai A’, cat BC tai C’ .Co :a = BC
5 B4 BC' Koy oz . y s . .2 \ A \
batk = B = B_C’ suyra: |/, bién doan AC thanh A’C’. Goi trung di€ém PK la O, tim dudng
tronS1a 0. 05
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C6: duong tron S 1a dudng tron ni tiép tam giac BA’C’, do d6 ta can ching minh: Vl; bién O,

thang O trc 1a chung minh BO _BA .
BO, BA

BO B4

£ 53 Thu vién D2 thi - Tric nghiém - Tai liéu hoc tip mién phi

075

Co6: OP L BA';0D 1. A'C'= ABPOxABDA'= 30" Bd (PO1; BAIa 2 duong cao twong tng ) 075

1

Vay ta c6 dpcm .

Cau 6: (4d) Hinh vé:

+ Goi N 1a trung diém AD. Ta c6:
AN//=BC = a, suy ra CN//=AB = a, suy ra CN = 1/2AD
suy ra tam gidc ACD vudng tai C.

Suy raCD L AC. Ma CD 1 SA nén CD L SC, suy ra tam gidc SCD vuong tai C.

+ Ta c6 ND//=BC = a, suy ra BN//CD.

+ Dung HP//BI (I 14 giao diém cua AC va BN, P e SI) suy ra HP//CD

= d(H,(SCD)) =d(P,(SCD))
+ké IE L SC, suy ra IE L (SCD) ( vi (SAC) L (SCD)).
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) ) ) ) SA.IC
+ Tam giac ICE dong dang véi1 tam gidc SCA nén: [E = ~c_ = %. 05
+ K¢é PK L SC, suy ra PK//IE, suy ra PK L(SCD) 025
SHIE SA’IE a a
d(P,(SCD) =PK = = =— . Vay d(H,(SCD)) = — 05
(P,(SCD) <5 5323.y(())3
.. hét...
TRUONG THPT LE HONG PHONG PE THI PE NGHI OLYMPIC 24/3QUANG NAM
TO TOAN — TIN Mén thi: TOAN 11

Thoi gian lam bai: 150 phiit, khong ké thoi gian giao dé.

Cau 1(5,0 diém).

cost—x/Esin(x+Z)+2
=1

a/ Giai cac phuong trinh sau: :
I —sinx

b/ Cho céc tap hop cac sé nguyén lién tiép nhu sau: {1},{2,3},{4,5.6}, {7.8,9,10},..., trong
d6 modi tap hop chira nhiéu hon tap hop ngay trude nd 1 phan tir, va phan tir dau tién cta
mdi tap hop 16n hon phén tir cubi cing cta tap hop ngay trude nd 1 don vi. Goi S, 14 tong
ctia cac phan tir trong tap hop thir n. Tinh Soos.

Cau 2 (3,0 diém).
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u, =11

a/Cho diy s6 (un) x4c dinh boi :
u, =10u, +1-9n,VneN.

Tim cong thire tinh u, theo n.

b/ Cho phuong trinh: ac0s2X +bcosx+csin2x+dsinx =0, véi a, b, c, d 1a cac sb thuc.

Chutng minh rang phwong trinh trén ludén c¢6 nghiém.

Céu 3 (4,0 diém).

a/.Cho f(x)= (%x2 +x+1)2(x+2)*, v6in 14 s6 tu nhién thoa man: 4> +C"> =14n.

Tim hé s0 cua x'° trong khai trién trén.

X limX+X2+X3+""+X2m7_2017
b/. Ti 101 H=
1 glot han x>l X +X2+X° +....+x218-2018

Cau 4 (2,0 diém).

C6 bao nhiéu sb tu nhién gém 10 s6 d6i mot khac nhau, trong do cac chix $61,2,3,4,5
duogc xép theo thir tu tang dan tur trai sang phai nhung cac chix s61,2,3,4,5,6thi khong
duoc xép nhu vay.

Cau 5(2,0 diém).

C6 3 trung tam thanh phd A, B, C tao thanh mot tam giac trén ving dong bang. Tim
vi tri M trong tam giac ABC dé xdy dung mot bén xe ma tong khoang cach di tir bén xe M
dén cac trung tAm thanh phé 13 ngan nhat.

Ciu 6 (4,0 diém). Cho hinh chop S.4BC c6 S4 vudng goc vi mit phang day. Goi M 14

trung diém cua BC va H1a trung diém ciia AM.Biét HB = HC =a , HBC =30"; goc giira

mat phang (SHC ) va mit phang (HBC) bang 60’

a/Tinh AH.

b/ Tinh cosin ctia goc gitra dudng thang BC va mit phang (SHC ) :
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Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

TO TOAN - TIN Moén thi: TOAN 11

PAP AN PE THI PE NGHI OLYMPIC 24/3QUANG NAM

Thoi gian lam bai: 150 phiit, khéng ké thoi gian giao de.

Caul | piéu kién: x = "+ k2n (ke Z) 0,25
a 2
cos2X — \/Esin(x + Z) +2
Khi do , =1
I-sinx
& 2c0s” x—1—(sinx+cosx)+2=1-sinx
0,5
cosx =0 X =2 4nn
& 2cos’x—cosx =0 & 1 < 2 (neZ)
COSX = — T
2 Xx=t*—+n2n
3
Pbi chiéu diéu kién phwong trinh c6 nghiém la:
X = —§+n2n, X=i§+n2rc (n €2) 0.75
0.25
Cau | Ta thay tap hop thir n chita n s6 nguyén lién tiép ma sé cudi cung 1a 0.5
1b n(n+1)
1+24+3+4+..4+n=—""—.
Khi d6 Ss 13 tong cua n s6 hang trong mot cip sd cong co sd hang dau
nin+1 ) .z Lo R T
u, = %, cong sai d=-1(coi s0 hang cuoi cung trong tap hop thi n 1a so6 0,5

hang dau cua cap so cong nay), ta cod
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1 1
S, =§n[2ul +(n—1)d] =En(n2 +1).

Vay S, :%.999(9992 +1)=498501999 0,5
0,5
Cau | Taco:
2a
u =11=10+1 0.25
u,=10.11+41-9=102=100+2
u, =10.102+1-9.2=1003 =1000 + 3
LS = n 4
Dy doéan: u, = 10"+ n (1) 0.5
Chtrng minh:
Tacé: w=11=10"+1, cong thirc (1) dung véi n=1
Gia str cong thirc (1) dung v6i n=k ta c6 : ux = 105+ k 0.5
Ta céd: ug+1 = 10(105 + k) + 1 - 9k = 105! + (k + 1). Cong thire(1) dung voi
n=k+1
Vay u,=10"+n, Vn e N.
0.25
Cau | bat f(x) = acos2x + bcosx + csin2x + dsinx 0,25
2b :
f(x) lién tyc trén R
f(0)=a+tb,
0,5

r&=-a+d, () =a=b, f(%[) =-a-d
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Co £(0) + f(%) + f(z) + f(%”) =0 nén ton tai it nhat mot cip sd i,

jel0.2 70
0,5
Sao cho f(i) £(j)< 0 hodc ca 4 gia tri bang 0 0.25
Hay pt da cho c6 nghi¢m.
Cau |Tu 4 +C'? =14n timduocn=>5 0,5
5 1 1 1
o f(x)=—(x+2) (x+2) ”:g(x+2) " :R(HZ)
_L < C* xF19+
_1 kz: 2
Hé s6 ing voi x'° 1a: 62 °Clt =2956096 0.5
0,5
lim WD £ (x> -D+ (X =D +...+ & -1 0.5
e o XD+ (- D)+ Dt + (1) ’
Cau
3b =D+ +D+ &> +x+D+. + (X" + x4+ x+1)] 0.5
H(x DI+ x+D+E +x+ D+ + &7+ x4 4+ x+1)]
1+ x+D+ X +x+D+. 4 X +x*P + L+ x+]) 0,25
ool (XD F XD A T T x4 ])
1+ (A+D+C+1+D) +. o+ 1+ 1P 1 +141) 0,25
B TGS ) RO S S ) R § RS RIS S
1+2+3+....+2017 0,5
© 14243+4....+2018
0,5
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2017.2018 2017
2018.2019 2019

Cau 4 | Goi s6 ty nhién ¢6 10 chit 86 13: a,a,a,...a, (ai€ {0, 1,2...., 9}, a; 0
Theo fié thi nhat t}}ié’t cacchitsd 1,2,3,4va6 phai dung trudce s6 5. Do d6
chir s0 5 chi ¢6 thé dat & cac vi tri: ag, a7, as, ao, ajo. 0.25
+ TH1:a10=5: Chit s6 6 ¢6 9 vi tri, bd (1,2,3,4) ¢6 C% vi tri va bdn chit sb
0,7,8,9 co 4! Céch sap xép. Nhu vy c6 9C44! Cach sap xép (ké cas6 0
ding dau)
Ta bo di truong hop a; = 0 c6 8C*3! cach
Nhu vay TH1 c6: 9C44! - 8C473! (s0). 0,5
+ TH2: a9 = 5: ta co: 8C*4! - 7C43! (sd). 0,25
+ TH2: ag = 5: ta cO: 7C4%4! - 6C*53! (sd). 0,25
+TH2: a7 = 5: ta c0: 6C*s4! - 5C43! (s6). 0,25
+ TH2: ag = 5: ta co: 5C%4! (sd). 0,25
Tir cac trudng hop trén cong lai ta duogc sb cac sb can tim 13: 22680(sd) 0,25
Ciu | Dung phép quay quanh A véi goc quay 60° bién M thanh M’; C thanh C’ 0,5
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5: Ta c6 MA+MB+MC = BM+MM’+M’C’ 0.5
MA+MB+MC bé nhat khi bon diém B,M,M’,C’ thing hang. 0,5
Khi d6 goc BMA=120°,
goc AMC=120° 0.5

Ta dugc vi tri cia M trong tam giac ABC.
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Hinh vé cho cau a

Goi K 13 hinh chiéu vudng goc ctia 4 trén HC. 0,5
; o3 0,5
Ta c6 AH =HM = HBsin30" =— = AK = AH.sin60° =——.
2 4
0,5
Goc gitra (SHC)va (ABC) 1a SKA = 60° = SA4 = AK .tan 60° = %a 05
Hinh v€ cho cau b
Goi B’ 12 hinh chiéu cta B trén (SHC), suy ra goc gitta BC va (SHC) 1a B(B.
C o o1s s A n 0,5
Goi / 1a hinh chiéu ctia 4 trén SK — 47 L (SHC).
TacO BB'=d(B,(SHC))=2d(M ,(SHC)) = 2d(A,(SHC)) =2 AI .
0,5
Trong tam giac vudng SAK, tacod
2
- AKAS  3\3¢* 2 _3a_ ., _3a
Jak?+ 48> 16 a3 8 4
0,5
Do do sinB/CF:BB __da 3a O=£.
BC 42BM 8.HB.cos30 4
0,5
Vay cos BCB' = 1—i =@.
16 4
SO GD&PT QUANG NAM
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PE THI OLYPIC 24/03 NAM HOC 2016- 2017
Mon: Toan 11

Thoi gian: 150 phit ( khong ké thoi gian giao dé)

CAu 1: 2 diém

1) Giai phuong trinh : 2tan x + cot x = tan” x + —
sin2x

2) Timm dé phuong trinh sau ¢6 nghiém x (%;%)

4(sin* x + cos® x) —4(sin® x + cos® x) —sin*4x = m

Chu 2: 2 diém

1) Tinh gi6i han sau:  fj Y3 =23 +x=2
x—1 2\/;_1_)6_

2) Tim s6 nguyén duong n sao cho: 222 +3.2° +4.2% +...+n.2" =2
Cau 3: 2 diem

Chocacso:1,2,3,4
1) Hoéi lap dugc bao nhi€u s6 ¢6 5 chit so trong d6 cd 2 chir s6 1 va ba chir s0
con lai khac nhau va khac so 1.

2) Tinh téng cac s 1ap dugc & cau 1)
Cau 4: 3 diém

1) Lap phuong trinh duong tron (C) qua diém A (-1;-2) va tiép xtic v6i duong
thang d: 7x-y-5=0 tai diem M (1;2)

2) Cho lang try tam giac ABC.ABC . Trén tia doi cta tia AB lay diém M sao
cho AM =%AB . Goi E 1a trung diém cua CA.
a) Xac dinh thiét dién cta lang tru cat boi mat phang (MEB”).
b) Goi D=BC(MEB), K =AA ~(MEB) . Tinh ti s g_l; va 2K

AA
Cau 5: 1 diém
Tim gi4 tri 10n nhat va gia tri nho nhét ctia ham s y =sin’ x + /3 cos x.
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Ghi chu: - Hoc sinh khong dvwoc sur dung tai liéu trong qud trinh thi.
- Dé thi ¢6 01 trang.
DAP AN — THANG DIEM
Cau Noi dung Piém
1 2,00
1(1,0 &) | +) biéu kién 0,25
+) Tim duoc tanx=1 hoac tanx=0 0,25
3. .. iq i . X 0,5
+) Giai ding va loai nghiém dung. BS: x = Z+k7r
2(1,0d) | +) Pua PT vé dang: 2cos*4x—cosdx=2m+1 (1) 0,25
. T 0,25
bat t =cosdx vo1 x e (g;z) —>te(-1;0)
+ Xét f(t)=2t2+1t trén (-1; 0)co bang bién thién
Va PT (1) c6 nghiém khi dudng thang y = 2m +1 (song song hoic
trung Ox ) cat f(t) trén (-1; 0) 0.25
1
+)DS: me (—E;l)
0,25
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2,00
1(1,0 d) 4 lim\/3—2x tx=2_ . (x=2)°~(3-2x)’ 2Wx +1+4x
=l 2fx—1-x =1 x-2-3-2x 4x-(1+x)’ 0.75
lim— 20x +1+x 5
=l x—-2-+3-2x
0,25
2(1,0 ) | Tim s6 nguyén duong n sao cho: 2.2> +3.2° +4.2% + ... +n2" =2""
+) Ta cb: k2% = (k —1).2" — (k —2).2%, Vk 0,25
+)= ik.zk = Zn:[(k —1).2"" (k- 2).2"] =(n-1.2"
k=2 k=2 0,25
)= (mead) 2™ = 212 = 5 1= 2" = n = 2049 0,5
2,0
1(1,0 d) |+) Mdi s6 c¢6 5 chir s6 gdm 2 s6 1 va 3 s6 khac 1a hoan vi 5 phan tur
1,1,2,3.4. Do 2 s6 1 khi hoan vi van dugc 1 sd. vay cac sb can 1ap 1a:
P.
= =60 1,0
2
2(L,O®) | +) 86 ¢6 5 chit sb dang: abcde
S=>abcde=10"> a+10°> b+10°> c+10D d+e
M3i sb a co 4! cach chon bede -> mdi sd ae {1,1,2,3,4} xuét hién
#lan
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=Y a=(1+1+2+3+4).24=264
Tuongty » b=>c=> d=) e=264
Vay S :—264'1'1111 =1466652
1,0
3,0d
1(1,0 &) |+) Viét duoc phuong trinh dudng thang A di qua tdm I cua duong | 0,25
. Colx=1+T7t
tron (C) la: oy tr do6 suy ra I[(1+7t;2-t)
+) (C) tiép xuc véi d khi va chi khi IM=R <> IM2=R? < R2=5012
+) (C) ¢6 dang (x-1-7t)>+(y-2+t)>=50t> 0,25
+) A € (C) = t=-1. Vay (C): (x+6)*+(y-3)>=50 0,25
0,25
2(2,0d) |a,0,75)
+) Xac dinh duoc diém D va suy ra dugc 2 doan giao tuyén DE va 0,25
DD’
+) Xac dinh duoc diém K; suy ra dugc doan giao tuyén EKvaKB’ 0,25
+) Két luan 1a tir gidic DEKB’
b,(1,25) 0,25
+) Xét tam giac MBB’ co AK =M—A:l:> A_K: L
BB' MB 3 AA' 3 0.5
+) Trong (ABC). Dung EN // AB (NeBC), khi d6 EN=%AB
0,25
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+) Xét tam giac DBM coé: % = % = % = DN = %BN 0.5
Suy ra D 1a trung diém CN. Vay b = 1
CB 4
1,04
Tim Max y: y =sin’ x +~/3.cosx <sin* x +/3.cosx (1)
Ta chimg minh: sin® x ++/3.cosx<+/3 ,Vxe R (2) 095
& /3.(1-cosx) —sin’ x> 0 <> /3.(1—cosx) — (1 —cos x)> > 0
< (1-cosx) [\/5— (1—cos x)(1+ cos x) 2]2 0 (3)
Theo bét ddng thire C6 si:
(1—-cosx)(1+cosx)(1+cosx)= %(2 —2cosx)(1+cosx)(1+cosx) <
l(ijz_ﬁ«/g P 0,25
243 27
T (3) luén dung suy ra BT (2) ludn dung suy ra y < 3 ,Vx
Diu “=" < cosx=1< x= k27 . Max F\/g
Tuong tu: y=sin’ x +/3.cosx > —sin* x +/3.cos x, 0.25
Min y = —\/g,dat x=rn+k2r
0,25
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SO GIAO DUC VA PAO TAO QUANG NAM  KY THI OLYMPIC 24/3
TRUONG THPT DUY TAN NAM HQC: 2016-2017
MON : TOAN

(Thoi gian lam bai: 150 phut)

Bai 1) Giai pt:

2015 2017 2017

1 . 20115 .
a) —(SIN77 X+ cos xX)=sin" " x+cos” ' Xx
2

b) 2) Tim m dé pt 2(sin” x + cos” x) + cos4x + 2sin 2x —m = 0 c6 nghiém trén [O;%}

Bai 2)
Cho phuong trinh: xtraxd +bx* +ex+d =0
a) V6i d =—2017, ching minh rang phuong trinh c6 it nhit hai nghiém phan biét.
4
b) Vi d =1, gia sitr phuong trinh c¢6 nghiém, chimg minh a*> +5° +¢* > 5
Bai 3)

a) Mot da giac déu c6 30 canh. S 1a tap tat ca cac tir giac co dinh lay tir cac dinh cua da giac d6. Chon ngau
nhién 1 tr giac tr S. Tinh xac suét dé ttr giac duoc chon 1a hinh chir nhat.

b) Tir cac s6: 0;1:2;3:4:5:6 lap s6 ¢6 3 chit s khac nhau. Chon ngﬁu nhién 1 sb. Tinh x4c suit dé s6 chon
duoc 1a s6 ¢6 chir s6 hang don vi gap d6i hang tram.

u, =1,
Baid) Cho (1,): - :%(un +2017)(neN*)

n

a)CMR U, >0 Vne N’

b) CMR (u,) la c6 gidi han va tim limu,
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fim x*7 —2017x+2016

BAi 5) Ti
ai5) Tim " (x—1)2

Bai 6) Cho hinh chép S.ABCD, ¢6 day ABCD la hinh thang can (AD//BC) va BC=2a, AB=AD=DC=a (a>0). Mit

bén SBC 1a tam giac déu. Goi O 1a giao diém ciia AC va BD. Biét SD vudng goc véi AC.

a) Tinh SD.

b) Mit phang (« ) qua diém M thudc doan OD (M khac O, D) va song song véi hai
duong thang SD va AC.

Xéc dinh thiét dién cua hinh chop S.ABCD cit bgi mit phang (« ). Biét MD = x.
Tim x d¢ dién tich thiét dién 16n nhat.

KI THI OLYMPIC 24-3-2017
DE DE NGHI TOAN 11 —- TRUONG THPT SAO NAM

Cau 1: (5d)
a. Giai phuong trinh:  sin2x—cos2x+3sinx—cosx—1=0

2x° + 3 =3xyp+3x-2y+1=0

b. Giai h¢ phuong trinh:
{4x2—y2+x+4=\/2x+y+\/x+4y

Ciu 2: (4d)
u =1
Cho diy sb (Un) xac dinh boi: ”

un+1 :un + ;
2017

< u u u N .
bat §, =—t+—=+..+—.Tim lim S,
U, U u

n+l
Cau 3: (3d)
a. Co 2 hdp chira bi, hop tha nhét chtra 3 bi xanh 2 bi do, hop thtr 2 chura 1 bi xanh 2 bi doé.
Bdc ngau nhién mdi hop ra 1 bi. Tinh xac suat dé 2 bi chon ra ¢6 cling mau.
b. Cho céc s6 0,1,2,3,4,5,6,7.
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Goi X 1a sb tu nhién gém 5 chir s6 khac nhau 1ap nén tir cac chir s6 da cho ma mdi sb ludn
c6 mit chit s6 1 va 7. Tim s6 phan tir cia X. Chon ngau nhién tir X ra 1 sb. Tinh xac suit
dé s6 chon ra c6 chit s6 1 va 7 ding ké nhau dong thoi chit s6 1 ding bén trai chir sd 7.
Cau 4: (2d)
Tim m dé ham sd sau lién tuc tai x=0
Witx-B-x i x>0
f(x)= x

mx+m+?2 khi x<0

Cau 5: (2d)
Cho AABC c6 M (_79,%) 1a trung diém canh AB. Piém H(-2;4) 13 chan dudng cao ké tur

B va I(-1;1) 1a tAm dudng tron ngoai tiép tam gidc AABC. Tim toa d6 diém C.
Cau 6: (44d)
Cho hinh chép S.ABCD. Pay ABCD la hinh vudng canh a. AS4B déu va nam trong mat
phang vudng goc véi (ABCD). M 1a trung diém cua AB, I 1a trung diém cta BM.
a. Tinh goc gitra DI va (SCD)
b. Tinh d(DM,SC)
DAP AN TOAN 11

Cau 1:
a. (2d)
Pt<> cosx(2sinx—1)+(2sin*x +3sinx—2) =0 0,5d
&< (2sinx—1)(cosx+sinx+4)=0 0,5d
2sinx—1=0
c{ T 0,25 d
cosx+sinx+4=0
x="1kon
o 2sinx-1=0 56 0,5 d
x:—ﬂ-+k27r
e Chtng minh duogc: cosx+sinx+4=0 0,25d
b. (3d)
s 2 >0
Didu kién: { Ty
x+4y=>0
=x+1
(1)@? N 0,25 d
y=2x+1

* y=x+1taco:
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(2) = 3x —x+3=V3x+1+~/5x+4

S3(xP—x)+(x+1-V3x+ 1)+ (x+2-/5x+4)=0 0,5d
2 2
& 3(x% —x X + r X -0
( )x+1+\/3x+1 x+2+/5x+4 05d
{x:O
& X = Y 0,5d
y=2

* y=2x+1 ta co:
(2) ©3-3x=+4x+1+9x+4

S 3x+(W4x+1-1)+(\9x+4-2)=0

4 9 0,5d
< x| 3+ + =0
( Vax+1+1 \/9x+4+2j
0 x=0
Sx=0& b=l 0,5d

5 =0 =1
e Keétluan: {x ;{x
y=1|y=2

Cau 2: (44d)
2 2
Uy Uy Uy Uy
Uy — U, = = 05d
2017 u, 2017.u,
oM T M O M 017 1 1
Wty 20070, oy, U  Ups 0.5d
o« - 2017(i—i]
u, u
LeR 2017(i—iJ
Uy U, U
o ...
2y =2017[i—i)
unH un un+1
DS:2OI7LL—LJ=2OI7(1—L] 1d
un un+1 un+1
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2

u
u =—2—>0,vn>1= (u ) tang.
"= 3017 (u,) tang

Gid st (u,) bichan trén = (u,) c6 gidi han va limu, =a(a >1)

Taco: u,, —

0,5d

2
y a
Tacod: a=a+

< a’=0 vd 1y = (u,) khong bi chan trén

017
= limu, :+oo:>limL:O:>limS=2017 0,5a
Z’tn+1
Cau 3:
a. (1d) Khong gian mau: |Q|=C,.C; 0,5d
Q,|=C.c+Cl.cl 1d
Q
= P= [, 0,5d
]
b. (2d)

e (6 A2 cach chon chirsd 1 va 7 vao 5 vi tri.
C6 5 cach chon chit sb tan cung bén trai.
C6 42 céch chon 2 trong 5 chit s6 con lai vao 2 vi tri con lai = 42.5.47 = 2000 s6.
0,5a
e S6 cach chon 2 chit s6 1 va 7 diang ké nhau ma chir s6 1 dimg bén trai chi s6 7
trong 1 day co6 5 vi tri 1a 4 cach. Xét 2 kha nang:
- Trudng hop chit s6 1 dung tin cing bén trai luc d6 chit s 7 ding & hang ngan.
Con lai 6 chit s ( ca chir s6 0). Xép vao 3 vi tri = 47 cach chon = 42 =1205s6.
0,5d
- Trudng hop chit s6 1 ding & vi tri khac: chir s6 1 & vi tri hang ngan, trim, chuc:
¢4 3 cach chon chir s6 1 tire 1a ¢6 3 cach chon chit sb 7 dimg ké sau chir sd .
S6 cach chon chir s6 hang chuc ngan 1a 5, con lai 5 chir s6 bo vao 2 vi tri con lai.

= A? cach.
Truong hop ndy co: 3.5.42 =300s6 0,5d
= 1204300 =420 sb.
_420 21 0,5 d
2000 100
Chu 4: (2d)
e f(0)=m+2 0,254
e lim=m+2 0,25d

x—0"
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. . 21+ x—8—x . 2(v1+x—1) . 2-38—x
lim = lim = lim + lim
e 0" x507 X x—>0" X x—>0" X 035 d
IR S
12 12 0,5d
n . 13 9
e flién tuc tai x=0 <:>m+2:7c>m25 0,5d
Cau 5: (2d)
. W=(—%;%):>ptAB:7x—y+33=0 0,5 d
 AeAB c¢6 A(a;7a+33) = B(-a—9;-Ta—30)
N, —_4
HA.HB =0 @{a . 0,5 d
a=-

THI1: a=-4= A(-4;5) va B(-5,-2) = ptAC:x+2y—-6=0

, _1
Liy Ce AC co C(6-2c;c). IA:IC:{C (=€) (logi c=5) 0,50
C

TH2: a=-5= A(-5,-2),B(-4;5)
= ACF2%-948=0.

= ]
Lam tuong tu: = {c L = C(-1;6) ( loai c=-5) 0,5d
P

Ciu 6: (4d)

a. Goi N 1a trung diém cta CD. J =MN DI . Ké MH 1 (SCD) 0,5d
Ké JK //MH = JK 1 (SCD)= gbc giita DI va (SCD) 1a KDJ 0,5 d
e Tinh KDJ : - Tinh duoc JK 0,25 d

- Tinh duogc JD 0,25d

- Tinh sin@:j—g:...:@:.... 0,5d

b. K¢ Cx//DM. Ké ME 1 Cx
Ké MF 1 SE, chiing minh dugc MF 1 (SEC) = d(DM ,SC)= MF
e Tinh dugc ME=.... 0,5d

e Lo Ll - 0,5d
MF*  ME® MS
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TRUONG THPT CHU VAN AN PE PE NGHI THI OLYMPIC LOP 11
TO TOAN - TIN MON : TOAN
e NAM HOQC : 2016-2017

Thoi gian lam bai :150 phiit (khéng ké thoi gian giao dé)
skeoskeoske sk sk sk sk sk ske sk ske sk sk
Céu 1:( 4,0 diém ).
. 2 .
a). Giai phuong trinh: (cos2x —cos4x)” =6+ 2sin3x

b). Tinh gid1 han sau

lim Vox+1.3/23x+1.3/34x+1..14/2016.2017x+1-1

x—-0 X
Cau 2: (4,0 diém ).

x , u =u, =1
a) Cho day so duoc lap theo quy tac: b el ;
) 4 /g i {un —2u,  tu,,=2;Vn=3

Chung minh s6 hang tong quat cta day trén 1a: u_=n> —3n+3

4
. a, =—
b) Cho day s6 (a,) thoa man: '3 Vn>l,neN
2

(n + 2) a,= nzan+1 — (n +1)anan+1
Tim lima, .
Cau 3: (3,0 diém ).

. R 11
a) Cho khai trién: (l+x+x2 +x° +...+x“’) =ay+a,x+a,X" +ax +..+a,,x"

Chtng minh dang thic sau: Cja, - Cl,q, +Cla, —Ca; +...+C/la,, —Clla,, =11

-C, 26, 3G ()'nC)

b) Tinh tong: S =
)b Ong: S = e as T ) (e 2)

Cau 4: (3,0 diém ).Cho phuong trinh: x* +ax’ +bx* +cx+d =0

Trang chu: https://vndoc.com/ | Email hd trg: hotro@vndoc.com | Hotline: 024 2242 6188


https://vndoc.com/
https://vndoc.com/support/contact/tel:+842422426188

3 Thur vién D2 thi - Trc nghiém - Tai ligu hoc tap mién phi

¢) Véid=-2017, ching minh rang phuong trinh c6 it nhat hai nghiém phan biét.
d) Véi d =1, gia st phwong trinh ¢6 nghiém, ching minh o +5b* +¢* 2%

Cau 5.(3,0 diém ).

a) Cho tam giac ABC c¢6 do dai cac duong cao BB'=+/5;CC'=2va cos ZCBB'=——. Tinh

Sl

dién tich tam gidc ABC.

b) Cho tam gidc ABC c¢6 céc géc thdaman A<B<C< % Tinh cac goc ctua tam giac do
khi biéu thirc sau dat gia tri nho nhit P=2cos4C +4cos2C +cos2A+cos2B

Céu 6( 3,0 diém ). Cho hinh chép SABC c6 SC 1 (4BC) va tam gidc ABC vudng tai B. Biét

AB = a; AC = a3 va gbc giita hai mit phang (SAB), (SAC) bang a vdi sina = \/%

a) Tinh d¢ dai SC theo a.
b) Tinh khoang cach gitra SA va BC

HET
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TRUONG THPT CHU VAN AN PAP AN PE PE NGHI THI OLYMPIC LOP 11
TO TOAN - TIN NAM HOQC : 2016-2017
e MON : TOAN
Thoi gian lam bai :150 phiit (khéng ké thoi gian giao dé)
skeoskeoske sk sk sk sk sk ske sk ske sk sk
lLa & 4sin” xsin’ 3x = 6+ 2sin3x 0.5
& 4(1—sin” xsin”3x) + 2(1+sin3x) =0
&> 4| sin” x(1-sin3x) + cos’ x |+ 2(1 +sin3x) =0
< 4(sin’ xcos*3x + cos” x) + 2(1+ sin3x) =0 0.5
sin3x =-1 .
. 5 (sin3x=-1 T
< qsin“xcos 3x=04 S x=—+k2n (ke Z)
i lcos"x=0 2 0.5
cos"x=0 )
0.5
_ 3 » .4 Ax ."2017 . -
1b = lim (\/2x+1 1).\/2.3 +1.3/3.4x+1 V2016.2017x+1—1 1,0
x—0 x

2017

. (23xr1-1).ABax+1.. 22016 2017 x+1-1

+ lim

x—0 x

2007 /2016.2017x+1-1

+....+ lim

x—0 x

Ching minh cong thite:  lim ~—

x—0 x

=§ (a#0,neN) (1)

Ap dung (1) ta thu duoc

L=1+2+3+...42016 = 1008 . 2017= 0.5
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0.5
2a. 2. a) Ding phwong phdp quy nap dé chirng minh sé hang tong qudt ciia 1.0
day trén la u, =n* —3n+3 diém
+ Véin=1;2 dang
+v6in=k>2 thi u, =k* -3k +3
+v6in=k+1 thi u, = (k+1)> =3k +1)+3 ding
X 4 * . A +2 ? 2 3.0
b) D€ thay a, #0,vne N . Tl gia thiét ta cd (n+2) :n——(n+1)
n+l an
V6i moi n thude N*, dat v, = L+% taco y, =1 va 0.5
an
> 1 ) 1 > . n’
(n+2) Yu——l=n"ly,—— —(n+1):> (n+2) Vol =0V, =V0 = ——V,
4 4 (n+2)
0.5
0.5
2 2 2 2 2 0.5
- - 4 +1
Do d6 , :(” lj ( Zj (lj P O AR
n+l n 3 (n+1) n’ 16—n*(n+1) 0.5
Vay limu, =—4
0.5
3a. Xét x #1 tir khai trién trén nhan hai vé véi (x— 1)ll ta co:
(x” —1)11 = (x—l)11 (ao +ax+a,x’ +...+a”0x“°) (2)
0.5
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1
VT(2)=Y Cix'*(-1)'"" = Heé s6 ciia x" trong vé trai bang C}, =11

k=0

0.5

11

VP(2) = (ZClﬁx“k (—l)kj (ao +ax+a,x’+..+a;x" )
k=0

= Heé s6 ciia x'' trong vé phai bang

0 1 2 3 10 11
CllaO _Cllal +C11a2 _C11a3 +---+C11a10 _Cnan

Tir d6 suy ra dang thiic can chimg minh 0.5

k+1 ki (k+1)(n=k)! n+1 (k+1)[(n+1)=(k+1)]! n+1

) . 1\ k 1\ k+2 0.5
3b. Ap dung 2 lan cong thirc (3) ta duoc: (=) 4, = (-1) %G5
(k+1)(k+2) (n+1)(n+2)

Cho k chay tir 1 dén n r0i cong vé cac dang thiic trén ta co 0.5

n+2

(n+1)(n+2)S=-C,,, +2C,

n+2 n+2

-3C},, +...+(-1)" nC52

=—(an+1+C3+1)+2(Cj+1+C:+1)—3(C:+1+C:+1)+...+(—l)nnC:++ll
=-C., +C., —Cl +..+(-1) C

n+l n+l n+l n+l
= Cr(l)+l - C:i+l - (C;(1)+1 - Crlz+l + C:+1 - C;i—l + C:+1 - Cj+1 +..1 (_ 1)er(:n}j-ﬁll ):
1-(n+1)-(1-1)"=-n

—n

0.5

Trang chu: https://vndoc.com/ | Email hd trg: hotro@vndoc.com | Hotline: 024 2242 6188



https://vndoc.com/
https://vndoc.com/support/contact/tel:+842422426188

Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

4 a) d= 2017
Pit f(x)=x"+ax’ +bx’ +cx—2013 lién tuc trén R.
Ta c6: 1(0)=-2017 <0 0.5
Mit khac lim f(x) =00, nén ton tai 2 s6 a <0;4 >0 sao cho

X—>Fo0

f(@)>0; f()>0.Do do f(0).1 () <0; 1(0).£ () <0.

Vay phuong trinh ¢ it nhat hai nghiém phan biét thudc hai khoang («,0) va 0.5
0,5)

b) d=1: Goi x, 1a nghiém cua phuong trinh (x, #0)

-1 1
Xy +axy+bx; +ex, +1=0b=—x; + ——ax,—c —
X, X, 0.5
Ta co:
2
( 2 2 2 2 1 | o2 2 ,» 1 1 > 1
a +b"+c )(x0 +t—+)=|a" +c"+| —xgt——ax,—c— | |(x; +—5+])
Xo Xo Xo Xo
2 2
1 2 _1 1 9 1
2| @y T Cmm X t— A C—| =X +—
xO xO xO xO
1 2
[xg'kxz] tz 1
Suy ra: (a2+b2+c2)2 L= VOl t=x;+—22
2, 1 t+1 X,
Xo+—+1
xO
2
Mat khac: 12%<:>3z‘2—4t—420<:>(t—2)(3t+2)20 (ding do 1>2).
i+
A 4 0.5
Vay a’ +b* +c* > —.
3
Déu bing xéy ra khi a:b:c:—g({mg Vi x, =1)
2 2, .
a=c=—,b=——(mg vo1x, = -1
3 ; (mg voix, =-1)
0.5
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0.5
5a) Xét hai truong hop: 1
+) B va C khong tu. Khi do6 A
cosLCBB'—i:>sinC—i cosC—l— B
5 NN
BB’ w5 S5
cosZCBB' 2
. ' 3
Suyra sinB=——=—,cos B=—
y BC 5 5 g
2.5
diém
' 1,0
:>sinA:sinBcosC+sinCcosB:i:AB: Z'RB :§:>S: I—AB.CC': >
Js sind 2 2
+) B hoac C tu 0,5
' Vo NP ) 2
Do BB'>CC' nén B<C vaCtu:>smC—\/_ cosC——T
) 4 3 . ) 2 25
Con sinB=—,cosB=— (gidng truong hop 1) =>sind=——,4B=— Suy ra
5 5 (giong g hop 1) 575 > y
s=2
2
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5h 0,5
) aco a<B<c=Z<c<Zo0<cosC<t
3 2 2
cos2A4+cos2B =2cos( A+ B)cos(A—B)=—-2cocCcos(A—B)=—-2cosC (3) 0,5
(Do cosC >0 va cos(A4—B)<1).
25 Dau bang trong (3) xay rakhi 4= B hoic C :%
diém p
Tirds P 4(2cos’ C—l)+2[(2cosz C-1) —1}—20056’:
0,5
=8cos’ C(2cos2 C—l)—2c0sC
16cos* C—~8cos> C+1+1-2cos C—4 = (4cos’ C—1) + (1-2cosC )-42—4 (). | »°
< T
Dau bang trong (4) xay rakhi C =—
g trong (4) xay 3 0,5
Viy P dat gi4 tri nh6 nhit khi 4= B =C =%
6a a) Goi H, K 14 hinh chiéu cua C 1én S4, SB. 0,5
Ta chitng minh dugc
CK 1 (S4B), SA L (CHK).
Suy ra ACHK vuong tai Kva SA | KH .
Do d6 a = ZCHK.
0.5
bat SC=x>0. Trong tam gidc vudng SAC ta cd
0.5
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2.2
S SN SN/
CH Cc4- CS 3a” +x
2a°x’

Tuong tu, trong tam gidc vudng SBC ta c6 CK* = TR
2a” +x

. 13 CK* 13 2(Ba’+x*) 13
Tacd sina=,|— = o=
19 CH 19 32a"+x7) 19

& x=6a,vix>0.Vay SC 5

0.5
6b b)ké Ax//BC, tir C ké CE vuong Ax, ké CF vudng goc SE ; 0.5
ta chirng minh duogc CF 1a khoang cach 0.5
1 1 1 xa
= CF=———.
CF’ T CE’ CS® Jxi+a?
1.0

. A ) KI THI OLIMPIC NAM HOQC 2016-2017
TRUONG THPT KHAM PUC

o Mén thi: TOAN - Lép 11
DE PE NGHI ) .
Thoi gian: 150 phut (khong ké thoi gian giao dé)

Cau 1 (5,0 diém).
a) Giai phuong trinh: sin2x+2cos2x =1+sinx—4cosx
b) Giai hé phuong trinh: sin® x(tanx +1) =3sinx (cosx —sinx )+3

-2

. . u =
Cau 2 (4,0 diém). Cho day s6 thyc (u,) xac dinh boi: :
u, =3u,  —1. Vn=2

a) Chimg minh ddy sé d cho 1a day so giam.
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1 A A r 5 ~ A N . 3n
b) Tim s6 hang tong quat cua day so (u,) va tim lim—
u

n

Cau 3 (3,0 diém).

a) Tir tAp hop tat ca cac sb tu nhién co bay chit s6 khac nhau dugc lap tir cac chir s6 0, 1, 2,
3,4, 5, 6. Lay ngau nhién mot so. Tinh xac suét dé trong s ty nhién duogc 14y ra c6 chit s6 0 va
1 dtmg canh nhau.

b) Tim ba sb hang lién tiép 1ap thanh cép s6 cong trong diy s sau

C,,C.,,Cs

23
235 ~23> 23""’C23'

{ . ) I3x2 —1 2 +1
Chu 4 (2,0 diém). Tinh giéi han  lim B =142 +
0 1—cosx

Céu 5 (3,0 diém). Cho hinh binh hanh ABCD. Tir B ké cac duong thang BE vudng goc vdi CD va
BK vuéng goc v6i AD (E € CD, K € AD). Biét KE = a va BD = b (b>a). Tinh khoang cach tir B
dén truc tAm cua tam giac BEK.

Ciu 6 (3,0 diém). Trong mat phang (P) cho tam giac ABC véi ca ba goc nhon. Trén dudng thang
(d) vudng goc v6i mat phang (P) tai A, lay diém M. Dyng BK L AC, BH L CM. Puong thing KH
cit (d) tai N.

a) Chting minh rang BN L CM va BM L CN

b) Tim vi tri diém M trén (d) sao cho doan MN ngin nht.

Trang chu: https://vndoc.com/ | Email hd trg: hotro@vndoc.com | Hotline: 024 2242 6188


https://vndoc.com/
https://vndoc.com/support/contact/tel:+842422426188

Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

HUONG DAN CHAM THI OLIMPIC

TRUONG THPT KHAM PUC ]
o Mbén thi: TOAN - Lép 11
PE DE NGHI 9 .
Thoi gian: 180 phut (khong ké thoi gian giao dé)
CAU NOI DUNG PAP AN DIE

a) Gidi phuong trinh: sin2x+2cos2x =1+sinx—4cosx

Cau 1
(*) ¢ 2sinx cosx + 4 cos”x — 2= 1+ sinx — 4 cos x
& (4008’ x — 1) + sinx(2cos x — 1) + 2(2cosx — 1) = 0
la & (2cosx —1)(2cosx + 1+ sinx +2)=0
2,5d)

2cosx—1=0

2cosx +sinx = —3 (VN) ko, (k Z)

T
COSX = COSg X

w3
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e Diéukién: cosx = 0.
e Do cosx = () nén chia hai vé (*) cho cos®x = 0 , ta duoc:

O Sin2x<tan><+1): 3sinxcosx —3sin’x .

2 + 3. 2
COS X COS X COS X

1b

2 _ . 2 2
2,5d) < tan X(tanx-i—l)—StanX 3tan x+3<1-|—tan X)

< tan® x + tan’x — 3tanx + 3tan’x — 3tan’x —3 =0

T
tanx = —1 X =——+km

tanX:i\/g =T (k’l Z)

tan®x  tan’x —3tanx —3 =0

; u, =-2
Cho day s6 thuc (u,) xac dinh béi: 3§
u,=3u,  —1. Vn=2

Ciu 2 a) Chung minh ddy s da cho 1a ddy s giam.
b) Tim sb hang tong quat cia diy s (u,) va tim lim3—
u

n

4,0d

Ching minh u,,, <u, Vn=>1 (1)

That vay, véi n=1tacoé u, =-7<-2=u, (1) ding

Gia sur (1) dung vé1 n=k =1 tic la ta c6 u,,, <u, . Ta chimg minh (1) ding voi

2a 1
n=k+1 tacla u, , <u,,,

20a) | . .
That vay, u,,, <u, < 3u, ,<3u, <3u,, , -1<3u, -1u,,, <u,,,

(1) ding v6i  Vay ddy s6 (u,) bi chin dudi bai 2
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2b

(2,0d)

1 ) 5
bat: vi=un -5 ta co: Ta ¢o (va) xac dinh: vi= -E , Vo= 3. Vn-1.

_ 5
Suy ra (va) la cap s0 nhan cong boi q= 3. Vay: vi=- —5.3”71

5 .0 1
Tir d6 suy ra: up =——.3"" +—

2

lim—=lm——=lm———=—

3" 3" 1 6
U, Sy L _5,+1(1J" 5
2 2 6 2.3

Cau3

a) Tur tp hop tat ca cac sd tu nhién c6 bay chir s6 khac nhau duoc lap tir cac chir s6
0,1,2,3,4,5,6. Léy ngau nhién mot s6. Tinh xac suét dé trong s6 tu nhién dugc léy
ra ¢6 chit s6 0 va 1 dimg canh nhau.

b) Tim ba s6 hang lién tiép 1ap thanh cip s6 cong trong diy sb sau

0 1 2 23
TN TN G- NNN Geg

3a

(1,5d)

Got1 s0 tu nhién theo yéu cau bai toan c6 dang a,a,a,a,a,a,a, (a, #0)

Ta c6: n(Q)=6.6!=4320 s6

0,5

Goi 4 1a bién ¢0 can tim xac suat, ta ¢ chit s6 0 va 1 dung canh nhau s€ c6 hai
truong hop

THI : Ta xem sb 10 ¢6 vai trd nhu mét chix s6. Nhu vay s6 cach 1ap s6 tu nhién c6
bay chit s6 khac nhau ma s6 1 va 0 ding canh nhau 13 6 ! = 720 s6.

TH2 : Ta xem s6 01 c6 vai trd nhu mot chir sd, thé thi chit s6 nay khong duoc ding
dau nén so cach 1ap so tu nhién co bay chir sé khac nhau ma sé 0 va 1 dimg canh
nhau 13 5.5 ! = 600 sb.

Vay: n(A4) =720+ 600=1320.

0,5
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Két lugn: P(4)="A 2 1B20 114 306
n(Q) 4320 36 0,5
Xét ba sb lién tiép trong day so trén co dang Ch,,Chi',Coi” (k= 0;1;21) ba sb nay
theo thir tir 14p thanh cip sé cong khi va chi khi
0,5
3b 2C§3+1 = C§3 + ng A 4C§3+1 = C§3 + Cgrl + Cgl + ng = Cfs
! !
(1,5d8) | < 4.23! = 25! < (23— k)(k+ 2)=150
’ 22-B)W(k+1)! 23-k)(k+2)! 0.5
o’ -2n+104=0=n=8n=13
Vay c6 hai cip s6 cong thoa yéu cau bai toan 1a : Cs,,Cs,,Chy va Ch2,Coa, Ch)
0.5
3 2 2
A . AN3xT =14+42x" +1
Cau4 | Tinh gi6i han hm\/ al V2x
x>0 I—cosx 20d
P3x? =1 ++/2x7 +1
W1+ +1 2
lim =lim
x—0 1—cosx x—0 l—cosx
x2
2,0d 0.5
1 2sin® >
... l—cosx . 1
Taco lim———=Ilim S =—
x—0 X x—=0 X
4| =
2
0.5
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3 2 2
| (\/3x 1 +l)+(\/2x +1 —1) e 1el . a1l
lim 5 =lim 5 +1lim >
x—0 X x—0 X x—0 X
=lim 3 + lim 2 2
x_>0(33x2—1)2—\3/3x2—1+1 N2 14 0s
3.2 2
vy b A3 12 4l 2
x>0 1—cosx 1
2
0.5
B B' C
T E
A
A = D
0,50
Caus .
Qua D ké duong thang vuong goc véi BC tai B.
(3,0d)
Goi H 1a tryc tdm cua tam gidc BEK. Do EH vuong goc vé1 BK va KH vuong goc
v6oi BE
Suy ra: DE = KH va EH = KD do d6 ta c6 Phép tinh tién theo vecto KD bién K
thanh D, H thanh E va B thanh B’ nén BH = B'E .
1.5
Vi BH 1 KE nén B’E L1 KE hay tam giac B’EK vuong tai E
= B'E*=B'K*-KE*>=BD*-KE*=b"—a" (vi BB’DK 12 hinh chit nhat nén
B’K=BD =b. 1.0
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Vay BH = B'E =\b* - d*

0.5
a) Ta co
BK 1 AC (gt)
= BK 1 (AMC)= BK L CM
BK 1 MA (gt)
ma BH L. CM = CM 1 (BKH )> BN = BN LCM
Cau 6 Ta co
GOD T gk 1 (amC)>CN = BK LCN (1).
Mit khéc, xét tam gidc MNC ¢6 MN L AC,NH 1L MC (do MC L (BKH )) suyra
K 1a tryc tdm cua tam giac MNC = MK 1 CN (2). Tt (1) va (2) suy ra
CN L(MBK)= CN 1L MB
1.5
b) Vi K 1a tryc tim ciia tam giac MNC nén AM.AN = AK.AC. Do AAMK dong
dang v6i ~ AACN . Nhu vay khi M di chuyén trén (d) thi tich AM.AN khong doi.
Vay MN = AM + AN bé nhét khi va chi khi AM = AN =+/AK.AC 1.0
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/ﬁ% Thu vién Dé thi - Tric nghiém - Tai liéu hoc tip mién phi
SO GIAO DUC QUANG NAM KY THI OLYMPIC 24-3-2018

TRUONG THPT LUONG THE VINH MBoén thi: TOAN 11

Thoi gian lam bai: 180 phiit, khéng ké thoi gian giao dé.

\/gsm2x—3cosx—3 =sinx—«/§

Cau 1.(3 diém)Giai phuong trinh
( ) P 8 2sinx + \/g

Cau 2. (4,0 diém) Cho day s6 (u, ) dugc xéc dinh boi: u, =2018,u,,, =u’ —u, +1,n=1,2,3,...

a) Chimg minh rang diy (un) tang va limu, = +oo.

. I Al 1 .
b) Vi moi so nguyén duong 7, dat v, = 2018(—+ 5 o St —) Tinh limv,.
u, u, u

n

Cau 3. (4,0 diém)
1 ) 10
1)Cho khai trién nhj thirc: (3 + Exj =ay+ax+...+ax +a,x".

.Tim hé $6 16n nhét trong cac hé ) Ay, Ay, sy .
2) Nguoi ta ding 18 cudn sach bao gdm 7 cudn sach Toan, 6 cudn sach Ly va 5 cudn sach Hoa (cac cudn
sach cung loai thi giong nhau) dé lam phan thuéng cho 9 hoc sinh 4, B,C,D,E,F,G,H,I , moi hoc sinh

nhan duoc 2 cudn sach khéac thé loai (khong tinh thir tu cdc cudn sach). Tinh xéac suat dé hai hoc sinh A4
va B nhan dugc phan thuéng gidng nhau.

Cau 4.(2,0 diém) .
Va+xM+2x -2 Khi x>0
Tim m dé ham s sau lién tuc tai diém x =0: f(x) = N » Xl X

m+l1, khi x <0.
Céu 5.(3,0 diém) Cho hai dudng tron (O,R) va (O’,R”) tiép xtic trong tai A (R > R’).dwong kinh qua A cit
duong tron (O,R) tai B va cit duong tron (O’,R’) tai C Mot dudng thang di dong qua A cat (O,R) tai M
va cat (O°,R")tai N .Tim tap hop giao diém I ctia dudng thang BN va CM.
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Céu 6.(4,0 diém)

Cho hinh hop ABCD.A’B’C’D’ ¢6 tat ca cac mit déu 13 hinh vudng canh a.

a) Chimg minh raing AC' vudng goc véi mit phang (A'BD) va duong thang AC' di qua trong tim cla
tam gidc A'BD.

b) Hay xac dinh cac diém M, N lan luot ndm trén cac canh 4°D, CD’ sao cho MN vuong géc voi mat
phang (CB’D’). Tinh do dai doan MN theo a.

HUONG DAN CHAM
Cau Noi dung Piém
Caul ) i _ _ 3,0
3.0 | Cau L.(3 diém)Giai phuong trinh V3sin2x-3cosx=3 _ sinx -3
’ 2sinx++/3
—/3 0,5
bK: sinx # >
Bién d6i phuong trinh thanh J3sin2x—3cosx—3= (sinx — x/g)(Z sin x + \/5) 0.5
< 3sin2x=2sin’ x++/3sinx —3cosx =0
& (2sin x —3)(Bcosx —sinx) = 0 0,5
-2sinx—\/§=0@x=%+k27zvx=%”+k27z (ke Z) 0,5
J x/gcosx—sinx:0c>x:%+k7z 0,5
Két hop PK phuong trinh ¢6 nghiém 1a x = %+ k2mv x = 2%+ k2r (ke Z) 0.5
Cj“(‘) 2 | a) Chimg minh ring diy (un) tang va limu, = oo 2,0
" | Tacd u,, —u, =u’—2u, +1 0,5
2 0,5
=(u,—1) 20=>u,, >u,,Vn>1. Do dé (u,) ting.
Ta chtng minh bang quy nap u,>n+1, moine N° ().
Véi n=1 taco u, =2018 >1+1 0,25
Giastr (1) ding véi n=k (k>1) taco u, >k+1 0.25
Ta di chiing minh (1) dung v6in =k+1 : 0,25
wey =, (u, =) +1>k(k+1)+1=k>+k+1>k+2
0,25
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Vay (1) dang v6imoine N™. Tur (u,) tdng va u, >n+1,Vn >1 suy ra limu, =+o.

cubn sach Hoa (cac cudn sach cung loai thi gidng nhau) dé 1am phan thuéng cho 9
hoc sinh 4,B,C,D,E,F,G,H,I , mdi hoc sinh nhan duoc 2 cuén sach khac thé

2,0
<. I 1 1 . ’
b) V6i moi so nguyén duong n, dit v, = 2018(—+—+...+ —J Tinh limv,.
ul u2 un
1 1 1
Tacou  ,—1=u (u,—1).Suyra = = ——
n+l1 n( n ) y un+1 un (un_1> Mn—l Z,tn 0,5
Twdo L=+ 1 0.5
u, u,—1 wu,  —1
Do do
v, =2018 l+i+...+i =2018 L1 =2018 LN 0,5
u, u, u, w—-1 u, -1 2017 wu,,,—1
Tu limu, = +oo = limi=0. Vay limv, :&.
u, 2017 0,5
Cau 3 | a)Cho khai trién nhj thic: 2,0
4,0 1 2 = 9 10
(§+§xj =a,+ax+..+a,x +a,x .
.Tim hé s6 16n nhat trong cac hé s6 @,,4a,, ...,a,, .
i T 1 “Eae
Taco: | 3+3x :3To(l+2x) =3T;c10(2x) =4, =35 C2 0,5
Ta c6 ax dat dugc max
a, >a,, |Ch2°=Cl2
= a >a < Ck 2k >Ck—12k—l 0’5
k= "kl 10 = 10
o 10!
k'(zl()lo-k)'z(k f)vl(g' 0 L2
(10—k)! +1)1(9-k ) _r
- 10—k k+1<:>gsk£2 05
210t 2M10! 2,2 3 3 ’
K(0—k) ~ (k—1)(1-k) Lk 11—k
= k=7(keN,ke[0,10]) 0.5
A 2"
Vay max a, =a, =3T)C]0
b) Nguoi ta diung 18 cudn sach bao gom 7 cudn sach Toan, 6 cudn sach Ly va 5| 2,0
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loai (khong tinh thir tu cac cudn sach). Tinh xac suat dé hai hoc sinh 4 va B nhan
duoc phan thudng giong nhau.

Goi x,y,z (x, v,z € N) lan luot 1a s6 hoc sinh duge nhan cac bd giai thuong (Toan-
x+y=17 x=4 0.5
Ly); (Toan-Hoéa) va (Ly-Hoa). Tacoh¢: x+z=6 < y=3.
yv+z=5 z=12
S6 cach phat thuéng ngiu nhién cho 9 hoc sinh la: C;.C2.C; =1260.
Goi T 1a bién cb “hai hoc sinh 4 va B ¢6 phan thudng giéng nhau”.
+) Néu 4 va B c6 phan thuong 1a sach (Toan- Ly), c6: C2.C:.C2 =210 cach phat.
+) Néu 4 va B c6 phan thuéng 13 sach (Toan- Hoa) c6: C).C.C2 =105 cach phit. 0.5
+) Néu 4 va B c6 phan thuéng 1a sach (Ly- Hoa) co: C;.C; = 35 cach phat.
210+105+35 5

VAay xéc suit cam tim 13 P(T) = —.
W D 1260 18 0,5

0,5

Cau 4 | .Tim m d¢ ham so sau lién tuc tai diem x = 0:

2,0 i+ xN+2x -2 2,0

, khi x >0
f(x)= X
m+1, khi x <0.
Taco: f(0)=m + 1 0,25
\/4+x(\3/1+2x—1)+\/4+x—2 025

lim f(x) = lim
x—>0" x—>0" X

2N4+x 1 0,5

= lim +
0 (1+2x) + P+ 2x +1 VA+x+2
_D 0.25
12
lim £(x)=m+]1 0.25
x—>0" )
Ham s6 f(x) lién tuc tai x = 0 khi va chi khi:
lim f(x)= lim f(x)="1(0) 0,25
x—0" x>0
<:>m+1=£<:>m=l 0,25
12 12

| Cau 5 | Cho hai duong tron (O,R) va (O’.R’) tiép xuc trong tai A (R > R’).dwong kinh qua |
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3,0 | Acat duong t’r(‘)n (O,R) tai B va 5:?1‘[ duong tron (O’,R’) tai C .Mot 7du(‘)’ng théng di
dong qua A cat (O,R) tai M va cat (O’,R”)tai N .Tim tép hop giao diém I cua duong
thdng BN va CM.
hl
° A
2 cCy O o
0,5
Tacé : BM // CN . Hai ABMI ~ ANCI . Do dé :£= N
IM BM 0.5
Hai AACN ~ AABM . Do d6 : AC =C—N
AB BM 0,5
IC AC 2R’" R’ IC R’
= — =8 =— =
IM AB 2R R IM+IC R+R’
V(Ck=—") >
’ . (SR T K= 5 0,5
AR _G-R _oMowMm: R+R .7
CM R+R’ R+R’
Va :Ta h pca e Ila ng tro (@) v t cu ng 0,5
tron (O,R) trong phép vitu V(C;k = R ) .
R+R’
Chu 6 | a. Chimng minh rang AC' vudng goc voi mit phang (A‘BD) va duong thang AC' | 1,5
4,0

di qua trong tdm cua tam giac 4'BD .
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A,
A8
|
‘6
D — .
M
A‘ """""""""""""""""""" g
N
D ‘o 0,25
0,5
Tacoé BD L AC va BD L AA' nén BD L (ACC'A')= AC' L BD. 0.25
Tuong tu ta chimg minh dugc AC' L A'D. Tu do ta suy ra AC'J_(A'BD).
Goi I 1a giao diém ctia AC va BD.Khi d6 G = AC'n A'I chinh la giao diém cia 0.5
AC' va mit phang (A'BD). ’
Gl Al : | .
Do AC//A'C'= =———=2 suyra G latrong tam cua tam gidc 4'BD.
GA' A'C'
b. Hay xac dinh cac djém M, N lan luot nam trén cac canh A’D, CD’ sao cho MN| 2,5
vuong goc v6i mat phiang (CB’D’). Tinh do dai doan MN theo a.
Piat A'"A=m,A'D'=n,A'B'=p= a;m.n =n. m=0
p=ppl=pil=p|=amn=np=p. s
va A'M =x.A'"D;D'N =y.D'C
Taco A'M =xm+xm;D'N=ym+yp=MN=MA'+A'D'+D'N 0
=(y—x)171+(l—x);z+y; ’
Do duong thang MN vudng goc voi mit phang (CB’D’) nén ta co
MNB'C=0 ((y—x)m+(1—x)n+yp)(m+n):O 0.5
- Snd - ’
MN.D'C=0 ((y x)m+(1- x)n+yp)(m+p)=0
2
X=—
I+y-2x=0 3 0,5
< 2 0 < 1
—X =
y y=1
0,5

Vay M, N 1a cac diém sao cho 4'M =§A'D;D'N:%D'C

Trang chu:

https://vndoc.com/ | Email hd trg: hotro@vndoc.com | Hotline: 024 2242 6188



https://vndoc.com/
https://vndoc.com/support/contact/tel:+842422426188

/ﬁ% Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi
2
Do d6 ta c6 W=—1%+l£+15:>MN2 =4 S MN = ay3
3 3 3 3 3
SO GIAO DUC VA PAO TAO KY THI OLYMPIC 24/3
TINH QUANG NAM MON TOAN - LOP 11

Nam hoc 2016 -2017

Thoi gian lam bai: 180 phiit (khéng tinh thoi gian giao dé)

(Dé thi ¢6 02 trang)

TRUONG THPT NUI THANH|
(PE THAM KHAO)
Cau 1: (3 diém)

3 3

1) Giai phuong trinh:  sin” x+cos> x = cos2x(2cosx—sin x)

2) Giai phuong trinh:  2sin2x —cos2x —7sinx—2cosx+4=0

Cau 2: (4 diém)

1
2

Xy =
1) Cho day so0 (x,)x4c dinh nhu sau : voimoi ne N .

X

n

X  =—"—
" 2(n+x, +1

Tim lim (n°x,).
n—>+0
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2) Cho day s6 (x,) (n= 1, 2, ...) duoc xac dinh nhu sau:

xi1=1va x,, =x,(x, +D)(x, +2)(x, +3)+1 voin=1,2, ...
. =] o
bat y”:;x.+2 (n=1,2,....). Tim lim , .

Cau 3: (4 diém)

1) Tim hé so cua x" trong khai trién nhi thirc Niu-Ton cua:

2 n
(ﬂﬁj , bidt 242 L
C

9 x

n n

2) Trong mot hop bi ¢6 3 vién bi do, 4 vién bi vang, 5 vién bi xanh ; 1dy ngiu nhién
4 vién bi trong hop. Tinh xac suat dé trong 4 vién bi dugc lay s bi d6 16n hon sb bi xanh.
Cau 4: (2 diém)

2015
1) Tinh gi6i han 7=lim* (20151;? 2014
X—> x—

2) Chiing minh rang phuong trinh 8x* —6x—1=0 c6 ba nghiém thuc phan biét. Hay
tim 3 nghiém do.

Cau 5: (3diém)

1) Cho dudng tron (O;R) va mot diém I ¢b dinh khac O . Mot diém M thay dbi trén
duong tron . Tia phan gidc goc MOI cat IM tai N . Tim quy tich diém N .
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2) V& phia ngoai ctia tam gidc ABC vé& cac hinh vuéng BCMN va ACPQ c6 tam 1a O
vaO’.

a/ Chirng minh rang khi ¢6 dinh hai diém A,B va cho C thay d6i thi dudng thang NQ ludn
di qua mot diém c6 dinh .

b/ Goi I 14 trung diém ctia AB . Chimg minh rang 100’ 1 tam gidc vudng can .

Cau 6 (4,0 diém).
1) Cho hinh ling try dimg ABC.AB'C c6 day ABC la tam giac can tai C, canh day
AB bing 2a va goc ABC =30° . Mit phang (C'AB ) tao véi day (ABC) mot goc 60°. Tinh

d6 dai canh bén cta lang tru va khoang cach gitta hai duong thang 4C'va CB'.

2) Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang can v6i AD // BC, AB =BC
= a, AD = 2a; tam giac SAD vudng can tai S va SB = 4+/3 .Tinh goc giira hai duong thang
BM va CD

HET
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SO GIAO DUC VA PAO TAO KY THI OLYMPIC 24/3

TINH QUANG NAM MON TOAN - LOP 11

Nam hoc 2016 -2017

Thoi gian lam bai: 180 phiit (khéng tinh thoi gian giao dé)

TRUONG THPT NUI THANH|
HUONG DAN CHAM
CAU |NOQI DUNG DIEM
1. Giai phuong trinh luong giac : sin> x +cos> x = cos 2x(2cos x—sinx) 1d
C©u | Bién doi dua vé tich (sinx + cosx)(2sinx - cosx)cosx = 0
1 *COSXZOQXZEZIUZ,ICEZ
(RX)) 2 0,25
*SinX + COSX < «/Esin(x+%) —0x= —%+k7r,k S/
*2SinX-COSX@tanx=%c>x=a:k7r,keZ,tana:% 0,25
bS:x= %+k7z,keZ ;X = —%+k7r,keZ ;X = a+krkeZ tana :% 0,25
0,25
2. 2sin2x—co0s2x —7sinx—2cosx+4=0 2,0
Phuong trinh <> 4.sinx.cosx — (1—2sin’x)—7sin x—2cos x+4=0 .
COu » ' ' 0,5
1 < (2sin” x—7sinx+3)+ (4sinx.cosx—2cos x) =0
< (2sinx—1)(sinx—3)+2cos x.(2sinx—1)=0 0,5
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< (2sinx—1)(sinx +2cosx—3) =0

2sinx—1=0 0.5
=
sinx +2cosx—3=0
| x="tkon
Véi 2sinx—1=0 < sinx = —< 6
2 Sw
x=—~+k2rx
6 0,5
Véi sinx+2cosx—3=0<sinx+2cosx =3
Vi 17 +2% <3 = pt vd nghiém
Cau 2. 1
14 . xO -y . .
(4d) 1)Cho day s6 (x,)xac dinh nhu sau : 2 véimoi ne N .
N 2d
2(n+1)x, +1
Tim lim(n’x,).
n—>+w
Ta co
= 3 1 _ 2(n +1)x, +1: 2+ Iyt 1 0.5
2(n+Dx, +1  x ) X,
@L—L:2(n+l) —>L—L:2n
xn+1 ‘xn ‘xn ‘xn—l
xn—l ‘xn—2
...................... 1.0
1,
X X
Cong vé véi vé suy ra: i—i=2(1+2+3+..+n)=2.n(n2+1) =n(n+1)
‘xn xO
1 P A . 2 . n2
=>—=nn+)+2 =>n"x, =— Vay hm(n xn):hm ———=1 0.5
; n +n+2 1>+ ot pt +n+2
2) Cho déy s6 (xa) (n =1, 2, ...) duoc xac dinh nhu sau:
2d

xi=1vax, :\/xn(xn +1D)(x, +2)(x, +3)+1 véin=1,2, ...
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S|
bat y, =
= ; X, +2

(n=1,2,....). Tim limy,.

Tacoxa=5vaxn>0voimoin=1,2, ...

X, =%, (x, +1)(x, +2)(x, +3) +1 :\/( 2, 43x)( X +3x,+2 +1=X, +3x,+ (1) |0,5
Tir do suy ra
Xnt1 71 = x> +3x, +2 = (Xn + 1)(Xq + 2)
0,5
1 1 1 1 1 1 1
= = — - = —
x,, +1 (x,+1)(x,+2) x,+1 x +2 x, +2 x,+1 x, +1
, 4 4 1 1 1 1 1 1
DO dO yn = Z 1 == — = — - —
ax,+2 Slx+l x, +1) x+1 x,  +1 2 x  +1
Tu (1) Xk = x; +3x, +1>3x, >3.3"" =3
Ta dé dang chting minh bang quy nap x, > 3™! (2) 1
Nén limy, = % (vi do (2) X1 > 37)
Cil‘; 3 | 1) Tim hé s6 cua x' trong khai trién nhi thirc Niu-Ton ctia: 2,0
(4 a2 1401
—+=| , biet —+—=—
9 x 3
n>3 1,0
bk |\neN ., taco:
= 9 ,
i2+1—43:l = 4 + 28 zl on'-Tn-18=0< " , két
C: 3¢, n  n(n-1) n(n-1)(n-2) n n=-
hop véi dk ta duge: n=9
2 " 9 9 5 k 9 0,5
Ta c6 khai trién: {E+EJ =(x2 +2J = ZC;‘.(xz )9 ‘ (gj = ZC;‘Qk.lek
9 X X k=0 X k=0
tng véi x'*,tacd 18 -3k =12 < k=2 = hé¢sdcua x la: C;.2° = 144 0,5
2)Trong mdt hop bi c6 3 vién bi do, 4 vién bi vang, 5 vién bi xanh ; 1dy ngau nhién | 20

4 vién bi trong hop. Tinh xé4c suat dé trong 4 vién bi duoc 13y s6 bi do 16n hon sd
bi xanh.

Tong s6 vién bi trong hop 1a: 3 +4 +5 = 12 vién bi
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Lay ngiu nhién 4 vién bi trong hop ta c6 sd cach lay la: sz =495 cach ldy 0,5
Ta tim s6 cach 1ay 4 vién bi ma sd bi d6 16n hon sb bi xanh, xay ra cac truong hop sau: 0,5
THI. Chon 1 bidd, 3 bi vang = ¢6 C,.C, =12 céch chon
TH2. Chon 2 bi d6, 2 bi vang = ¢6 C;.C; =18 cach chon
TH3. Chon 2 bi d6, 1 bi xanh, 1 bi vang = ¢6 Cf.CL .Cl5 =60 cach chon
TH4. Chon 3 bi 6, 1 bi vang = ¢6 C;.C}, =4 cach chon 0,5
THS. Chon 3 bi d6, 1 bi xanh = ¢4 C;.C =5 cach chon
Vay x4c suat dé trong 4 vién bi duogc 1y sb bi d6 16n hon s6 bi xanh la: 0,5
P=(C,.Ci+C;.Ci+C;.C,.Ci+C.Cu+ C5.C5): Cy = (12+18+ 60 +4+5): 495 =%
C©Ou , o . xP — 1d
1) Tinh gidi han 1= lim > 2015x2+ 2014
4 ol (x—1)
(24)  x®5 001542014 . x5 _1-2015(x—1) 0,25
I =lim ; =lim >
x—l1 (x_l) x—l1 (x_l)
2014 2013 o 2014 2013 -
im ¥ +x7 7 +.x+1 2015:lim(x D+ (x D+...x-1)
x—l x—1 x—1 x—1
= linlq(xzo13 +x 29k +...+x+l)+lirr11()c2°12 + ! +o X+ D+ lim(x+1)+1 0,5
=2014+2013+...+2+1 =M= 2.029.105
2 0,25
2) Chung minh rang phuong trinh 8x’ —6x—1=0 c6 ba nghi¢m thyc 1d
phan biét. Hay tim 3 nghiém do.
bat f(x)=8x’—-6x—-1; tdp x4c dinh D=R suy ra ham s6 lién tuc trén R . Ta
. 0,25
¢o f(-1)=-3, f(—%j _1, £(0)=—1, f(1)=1 suy ra
£(~1) f(—%j 0, f(—%] £(0)<0,7(0)£(1)<0 . Tir 3 bit ding thirc nay va
tinh lién tuc ctia ham s suy ra pt f (x)=0 c6 ba nghiém phan biét thudc 0,25
(-1;1).
Dat x =cost, 1 €[0; ] thay vao pt ta duoc:
0,5

2(4cos3t—3cost):1<:>cos3t:c0s%<:>t:ig+k27” , két hop véi te[0; 7] ta
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dugc ¢ e {% %T %T} Do d6 phuong trinh da cho c6 3 nghiém:

T Y4 T
X=C0S—,X=COS—,X=C0S— .
9 9 9

Caus
(3d)

Cho duong tron (O;R) va mét diém I ¢6 dinh khac O . Mot diém M thay

d6i trén duong tron . Tia phan giac goc MOI cat IM tai N . Tim quy tich 1,5
diem N .
- V& hinh . Tt hinh v& va tinh chat ctia duong phan giac trong chia canh doi
dien lam hai doan théng ty 1€ vo1 hai canh ké cta hai canh d6 . Ta c6 két
qua sau :
* Do 0,1 ¢b dinh cho nén Ol=a khong d6i . Goi N 1a chan duong phan giac
cua goc MOI ( N thuoc IM) , tr dé ta co :
NL_OF _a N _ 4 gy @ gy
NM OM R NM +NI  a+R a+R 1,0
Hay : < IN = IM = IN = IM .
a+R a+R
Vil cb dinh cho nén Viiy:M — N . Nhung M chay trén dudng tron (O;R)
cho nén N chay trén duong tron (C’) 1a anh ctia (O;R) qua phép vi tu tdm [
tisovitwlak.
0,5
2) V& phia ngoai ctia tam gidc ABC vé cac hinh vuéng BCMN va ACPQ c6
taimlaOvaO’.
a/ Chimg minh rang khi cb dinh hai diém A,B va cho C thay ddi thi duong 15
thang NQ luon di qua mdt di€m c6 dinh . ’
b/ Goi I 1a trung diém cta AB . Ching minh rang I00’ 1 tam giac vuong
can.
a/ V& hinh theo gia thiét da cho
-Giai bai toan: Cho hai diém A,B ¢b dinh , véi mdi diém M va voi hai phép
quay tam A , tam B c6 cung goc quay thi phép hop cta hai phép quay la
mot phép d01 xtmg ma tim ddi xtmg 1a dinh goc vudng cta tam gidc vudng
can OAB ( O 1a tam ddi xung ).
-Nhuvdy: 0,:C>N 0,:C— 0= NQdiquatim ddi ximg H dugc xic
dinh bang cach dung tam giac vudng cin HAB , 1.0
b/ Tuong ty nhu trén : 9,:C > B ;0,.:C > A= AB di qua tam doi xung | ’
dugc xac dinh bang tam giac vudng can OO’ ( véi I 1a dinh cua goc
vuong ). Nhu vay tam giac O’OlI 1a tam gidc vuong can . 0.5
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Cau

(4d)

1) Cho hinh ling try dtng ABC.A'B'C c6 ddy ABC la tam giac can tai C,
canh ddy AB béing 2a va goc ABC =30". Mt phing (C'4B)tao véi dy
(ABC) mot goc 60°. Tinh do dai canh bén cua lang tru va khoang cach gitra
hai dudng thing AC va CB'.

2d

0.25

Goi I 1a trung diémcua AB. Ta c6 goc gitta mp (C 'AB ) va (ABC) la goc
Pl a
CIC =60° .Trong tam giac vudng ICB c6 [ C =IBtan30° = ﬁ

Trong tam giac vudng ICC’ ¢6 CC' = ICtan 60° = a . Vay chiéu cao ciia LT
la a.

0.5

Dung hinh thoi ACBD. Ta cm dc AC//DB’, suy ra AC//(CDB)).

Vay d(4C'3CB')=d(AC(DCB ) =d (45(DCB))=d (Bs(DCE )

0,75

Goi H 14 trung diém cta IB’, vi tam giac BIB vudng can tai B nén ta cm dc
a2
2

BH =d(B;(DCB'))=d(AC';CB') =

0.5

2) Cho hinh chop S.ABCD c6 day ABCD 14 hinh thang can vdi AD //
BC, AB=BC =a, AD = 2a; tam gidc SAD vudng can tai S va SB =
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a3 .Tinh goc giita hai duong thang BM va CD

Hinh vé

Do BN //CD = (BM; CD) = (BN; BM)

Vi tam giac SAD vudng can tai S c¢6 canh huyén AD =2anén SA=SD = a2

ASAB ¢6 SA* + AB* =2a* + a*> =3a*> = SB> = ASAB vuéng tai A 1,0

2
— BM =\ AM?* + AB> =4/%+a2 =a\E va BN =CD = a; MN = %SD=a\2/§

Ap dung dinh li cosin trong tam giac BMN ta dugc

2 2 2
cosMBN = BM”+ BN" - MN = \/z = MBN = arccos\/2 ,
2.BM .BN 3 3

1,0
viy (BM; CD) = MBN = arccos\E
Hét.
SO GIAO DUC VA PAO TAO QUANG NAM KY THI OLYMPIC 24-3
TRUONG THPT TRAN CAO VAN LAN THU HAI
Moén thi: TOAN 11
PE THI CHINH THUC Thoi gian 1am bai: 150 phut, khong ké thoi gian giao dé

Cau 1 (5,0 diém)

- sin 3 tan’ x +2 tanx —1
a) Giai phuong trinh: ot ﬁ al a

cos2x cos2x 1 —tan’x

\/xz +y’ Jr\/x2 +xy+y
b) Giai hé phuong trinh: 2

x\/2xy+5x+3 =4xy—-5x-3
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Ciu 2 (4,0 diém).

, u =1
Cho day s6 (un) xac dinh boi:
u,, =Ju, u, +1)u, +2)u, +3)+1, (1=1,2,3,..)

n 1 .
bat v =) ,(n=1,2,....). Tim limv .
i=1 ui + 2 n—>+o0
Ciu 3 (3,0 diém).

a) Giai bat phuong trinh ( v6i hai an 1a n, k € N)

S <844

(n—k)' n+4

b) Mot hop dung chin vién bi duge danh s6 tir 1 dén 9. Hoi phai ldy ra it nhat bao nhiéu

* A s 3R 7 A s A A ‘A . - A . A 0o 17 5
vién bi d€ xac suat c6 it nhat mdt vién bi ghi s6 chia hét cho 4 phai 16n hon 6

Ciu 4 (2,0 di¢m).
(% +2x—45x—1
X EIXTINXYTD khix<2
Xét tinh lién tuc cta ham s sau : f(x) = ¢ 2 X +x-0
X +ox Khi x>2
L 15

Cau 5 (2,0 diém).

Cho dudng tron va day cung AB ¢ dinh. Goi M 1a diém chinh giita cung 16n AB valla
diém di dong trén cung 16n :4—}} Trén tia BI 1iy diém K sao cho BK = AL

Chtrng minh: M I = MK va IMK = AMB
Ciu 6 (4,0 diém).

Cho hinh chop S.ABC c6 day ABC la tam gidc vudng can tai B vd1 AB=BC = a\/g ,
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SAB =SCB =90" v SB =2 a2 . Goi I 1a trung diém ctua AC, mat phang (a) qua mot
diém N trén doan IB ( N khac I va B ) vudng goc voi AB

a) Xac dinh thiét dién cua hinh chép véi (a)

b) Tinh khoang cach tir A dén mit phing (SBC) theo a.

SO GIAO DUC VA PAO TAO QUANG NAM KY THI OLYMPIC 24-3

TRUONG THPT TRAN CAO VAN LAN THU HAI

MON THI: TOAN KHOLI: 11

HUONG DAN CHAM
Cau Piém
Caul in3 tan’ x +2 tanx —1 2,0
a) Gidi phuong trinh: ~ -~ — o = [ TR X T
5,0 COS2X COS2X I —tan"x
bK: cosxcos2x # 0,tanx # 1 0,25

khi d6 phuong trinh tuong duong voi

0,25
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sm3x_ COSX :\/E(tan2x—1)
cos2x cos2x

< sin3x— cosx = \/E(sin 2x—cos2x)

& sin3x —sin (ﬁ_ xj = 2sin (2x— Zj
2 4
< cos x+£ sin 2x—Z = sin 2x—7£
4 4 4

S sin(2x— %) =0 (vi cos2x#0 nen cos(x+ ;1) #1)

@x:%+k%,keZ(Th0a BK)

N \/x +y +\/x +xy+y )
b) Giai hé 2
x\/2xy+5x+3:4xy—5x—3 (2)

Tu(l)suyra x+y=>0. Tacod

2 2

X +xy+y 1 2 1 )

=—(x+ +—(x- >
3 4( y) 12( Y)

2 2
:>\/x +x§/+y 2%(x+y) 3)

i@+yf

x> +y° 1 2 1

4(x+y) +Z(x—y)2 > (x+y)2

1
. 4
va

2 2
5 25(x+ y) 4)

0,5

0,5

0,25

0,25

3,0

0,5
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2 2 2 2
Tur (3) Va(4) suy ra \/x —;y +\/x +x§/+y >x+y

Dodopt(l) ©x=y2>0

Dit 1=+/2x2+5x+3, >0

Phuong trinh (5) tr¢ thanh :
t=-3x

x=6x -t > +xt-6x2 =0
t=2x

e t==3x loai vi £>0,x>0 vakhix=0thi t=+/3

2 J—
o t=2x,tadugc 2x:m©{2x 5x-3=0

x>0
Vay h¢ da cho c6 mot nghiém (x;y) = (3; 3)

Thay x =y vao pt(2) ta dwgc  x+/2x°+5x+3 =4x°-5x-3

=x=3

)

Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

0,5

0,5

0,25

0,25

0,25

0,5

0,25

Cau2 | Cho day s6 (un) x4c dinh béi:

4,0 u =1
u,, =Ju, (u, +1)u, +2)u, +3)+1, (1=1,2,3,..)

] .
bat v =) ,(n=1,2,....). Tim limv .

i=1 u + n—>+0
1

Trang chu: https://vndoc.com/ | Email hd trg: hotro@vndoc.com | Hotline: 024 2242 6188



https://vndoc.com/
https://vndoc.com/support/contact/tel:+842422426188

Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

o Tu gid thiétsuyra u, =l,u, =5,u, =11Lu, >0 Vne N’
Ta co

., = it o, + 1), + 20, +3)+ 1= (7430, )+ 2 (17 +3u, W1
=u*+3u +1 (1)
=u,, +1=u’ +3u, +2=(u,+1)(u,+2)
1 1 1 1
— = — —
u, +1 (@, +D)w,+2) wu,+1 u,+2
1 | 1

= = -
u,+2 u,+1 wu,  +1

o] n 1 1 1 1
Vn = :Z — = —
, sy +2 =S\uw+l ow +1) wu+l u  +1
Do d6
1

1

P55 +1

e Chimg minh u, >3""" (2),n=2,3,... bing quy nap

Suy ra hmizO = lim =0

n—>+o n—>+oy) o+ 1

: 1
vay lim v, =—
n—+00

0,5

0,5

0,5

0,5

0,5

0,25

0,5

0,5

0,25
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Vay s6 vién bi phai 13y ra it nhat ma ta can tim 13 6.

Ciu3 |g) 1,0
3,0 k<n
o fme_o 84417 =
(n—k)! (n+5)(n+6)(n—k+1)<84 0.5
e Xét n>4 : chimg minh bat phuong trinh vo nghiém
e Xét ne{0;1;2;3} tim duge cac nghiém (n;k) cia bat phuong trinh 0.5
1a: (0;0), (15 0), (15 1), (25 2), (3; 3)
0,25
b) 2,0
Giastta ldy X viénbi (1<x<9,xeN)
, \ ) o 0,25
Ta ¢6 s0 phan tir cia khong gian mau 1a:  n(Q)=Cj
* GoiAla bién c6 : “ trong s6 X vién bi ldy ra, c6 it nhat mot vién bi ghi
s0 chia hét cho 4”
thi biéncd A:“ Trong sb x vién bi 14y ra , khong c6 vién bi nao ghi s6
chia hét cho 4”
suy ra n(Z) =C5
0,25
Coa(@) e (9-x)(s—
Tacs P(d)- (4) _c5 _(9-x)(8-x)
n(Q) Cy 72
—_5 — (9-x)(8-x) 1 -
P =1- - = —
Do dg P(4)=1 P(A)>6<:>P(A) <
& x*—17x+60<0= 5<x<12
Suyra 6<x<9 (vi 1£x<9,xeN) 0,5
Gi4 tri nho nhét cua x 14 6.
0,25
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Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

0,25

Cau 4

2,0 0,25

e Tim tap xac dinh D = |:%;+Ooj
3 —_— —
° ‘v’xe|:—;2j’ f(x):x +2.2X 4+/5x —1
5 X +x—6
x4+ 2x—4+5x -1

Xét Vx, € (%;2], ta co lim f(x)=1lim -

X=X, XX, X +x—- 6

1

:xo3+2x0—4 5x,—1

_f(XO)

2
x, +x,—6

Va lim f(x) :f(lj
A lj 5
s
Suyra f(x) lién tuc trén [%;2)
0,25
e Ching minh f(x) lién tuc trén (2; +oo)
32

e Taix=2,tacod f(2):E

3
. . +2x—4+/5x -1
lim f(x)z lim = 2x a
x—>2 x—2" X +x—6
X +2x—12 12— 4+/5x -1 0,25

= lim———+lim—;
= xT+x—-6 =7 x+x-6

— lim (x=2)(x* +2x+6) lim 80(2 — x) 0,25
ST (=2)(x+3) 7 (x=2)(x+3)(12+ 4/5x 1)
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_ limxz +2x+6+lim -80

=2 x+3 =2 (x+3)(12+445x 1)
_ 14 80 _32
5 120 15
. 5x’+6x 52°+62 32
lim = =—
=215 15 15

suyra. lim £() =lim £ (1) =2 = £(2) &> lim £() = £(2)

Do @6 f(x) lién tuc tai x =2

A A \ A ~ ‘A A 1
e K&t luan: Ham s6 da cho lién tuc trén {§;+ooj

0,5
0,25
0,25
Cau 5 , . \ TAIL . AASD
Chimng minh: MI=MK va IMK = AMB
2,0

Trang chu: https://vndoc.com/ | Email hd trg: hotro@vndoc.com | Hotline: 024 2242 6188



https://vndoc.com/
https://vndoc.com/support/contact/tel:+842422426188

Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

e Dat (W,Wa) =@, tacd (H,E) =@
Ching minh @, ,,: A B

e Gidast Q[T
— Al =BI ,(41,BI )= ¢

= SR 0,5
= BK va BI cung huéng, vado BI = Al = BK suyra BK = BI
=1 =K.Tuacla: Oy, I K
Vay MI1=MK vi IMK = AMB = ¢ s
0,5
0,5
Ciu6 |g) 1,5
4,0
eTaco SALAB,BCLAB, (o)L 4B,S4,AB z (&)
0,5
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= SA// (a),BC//(a)
()N (ABC)=EF //BC, 025
[ J B
EFquaN,E € AB,F € AC
. (a)m(SAB) =FEQ//S4,0 € SB
e (a)N(SBC)=QP//BC,PeSC 0.25
o (a) N(SAC)=PF / /54,
Vay thiét dién EQPF 13 hinh binh hanh 0,25
S
0,25
A
b) 2,5
Goi L, J 1an luot 1a trung diém cua AC va SB
e AABC vuong tai B = 113 tim dudng tron ngoai tiép A ABC 025
¢ SAB=SCB=90° = J4=JB=JC =JS = 1] la truc cuia AABC
eV& IM LBC,M €BC 0.25
Ching minh BC L (I JM)
e v¢ IK 1 MJ, ching minh /K 1| (SBC) tai K =d( [; (SBC))=1K 0.5
e Lap luan : d( A; (SBC)) = 2d( I; (SBC)) = 2IK ’
0,5
e Tinh duoc IK = a3 = d(A;(SBC)) = % os
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A
3’-@3 Thuw vién Dé thi - Trac nghi€ém - Tai li€u hoc tap mieén phi
‘ ‘ ‘ 0,5
SO GD&DPT QUANG NAM KY THI OLYMPIC 24-3 LAN THU 2
‘ PE THI MON: TOAN KHOI 11
PE CHINH THUC Thoi gian lam bai: 180 phiit, khéng ké thoi gian giao dé

Cau 1 (3 diém).

Giai phuong trinh; ———————— =—sin
P g tan® x +1 2

tan’ x + tan x \/5 ( ﬂj
X+Z .

Cau 2 (5 diém).

1. Goi 4 1a tap hop tat ca cac sd tu nhién ¢ 5 chit s6. Chon ngau nhién mot s tir tap A, tinh xac
suét dé chon duge mot sb chia hét cho 7 va chit sb hang don vi béng 1.

2. Chung minh dang thirc sau:

(OB )~ (Chis) +(Coie) ~(Couug) +er=(C2Y +(€28)

2 | 1o
= Lo -

Cau 3 (5 diém).
u, =4

1. Cho diy s (u,) duogc xac dinh boi: (n+2)2 (unﬂ—lj:nz (u —lj—(nﬂ) , v61 moi

n

neN,n>2.Tim s6 hang tong quat cua day.

2. Cho S, = 1 ( ! 1 1 j Tinh 1imS,

+ +...+
Jn\J1+410 V10 +419 Jon—8 +/9n+1

Cau 4 (7 diém).

1. Cho dudng tron (O) va mot diém P nam trong duong tron d6. Mot duong thang thay doi di
qua P, cit (O) tai hai diém A va B. Tim quy tich diém M sao cho: PM = PA+ PB.
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2. Cho hinh chép SABCD. Biét S4 1 (4BCD), day ABCD la hinh thang vudng tai A va B,
AB=BC= a, AD=2a, SA=2a.

a)X4c dinh va tinh goc giira hai mat phang (ABCD) va (SCD).
b)Xéac dinh va tinh d¢ dai duong vuong géc chung cua AD va SC.

3. Cho tir dién ABCD théa man diéu kién 4B =CD, BC = AD, AC = BD va mdt diém X thay
d6i trong khong gian. Tim vi tri ciia diém X sao cho tong XA+ XB+ XC+ XD dat gia tri nho
nhat.

— Hét—

Cdn bo coi thi khong gidi thich gi thém.

SO GD&DT QUANG NAM KY THI OLYMPIC 24-3 LAN THU 2
HUONG DAN CHAM MON: TOAN

I. LUU Y CHUNG:

- Huéng dan cham chi trinh bay mot cach giai véi nhitng ¥ co ban phai c6. Khi cham bai hoc sinh
lam theo cach khac néu dung va du y thi van cho diém tbi da.

- Piém toan bai tinh dén 0,25 va khong lam tron.
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Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

do.
II. DAP AN:

Ca NOi dung trinh bay Die
u m
1 3 diém

Didu kién: cosx#0 < x# —+krx (*)
2 0,5
Phuong trinh di cho twong dwong véi: 2cos” x(tan” x +tan x) =sin x +cos x
& 2sin” x+ 2sin x.cos x = sin x + cos x <> 2sin x(sin x+ cos x) = sin x +cos x 0,5
< (sinx+cosx)(2sinx—1)=0 0,5
+ Vi sinx+cosx =0 tanx=—1< x=—"+kr 0,5
4

+ Vo1 2sinx—1=O<:>sinx=%<:>x:%+k27r;x=%+k2ﬂ 0,5
Pbi chiéu diéu kién (*), suy ra nghiém ciia phuong trinh da cho la:

x:—£+k7r;x:£+k27z';x:5—ﬂ+k27r (keZ) 0,5

4 6 6
2 2.5 diém
SO cac so tu nhién ¢ 5 chir s6 1a 99999 —10000 +1 = 90000 0.5
Gia su sO ty nhién c6 5 chir s chia hét cho 7 va chir s6 hang don vi bang 1 la: '
abcdl
Ta c6 abedl=10.abcd +1=3.abcd +7.abcd+1 chia hét cho 7 khi va chi khi 05
3.abcd +1 chia hét cho 7. ’
bit 3.abed +1="Th < abed =2h +% 1a s6 nguyén khi va chi khi h=3¢+1 0.5
Khi do ta dugc: abed =7t+2=1000 <7t +2 <9999
998 9997 L %

&S —<t< <:>te{143, 144, ..., 1428} suy ra sO cach chon ra ¢ sao cho s6| 0.5
abedl chia hét cho 7 va chir s6 hang don vi bang 1 1a 1286. 0.5
Vay x4c suat can tim la: 128060 ~ 0,015
2,5 diém
Xét dang thue (1- x)zo18 (1+ x)2018 = (1 -x’ )2018 0,5
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2018

+) Ta co (l—x2 )20]8 = Ch, (—x2 )k suy ra hé s6 ctia s6 hang chira x™'® 1a C12% 0,5
k=0
2018 2018 018 k 218 O 5
+)Taco (1-x)" .(1+x) = (Zc;m (-x) j(ZCfmxkj ’
k=0 k=0

suy ra hé so cua s6 hang chira x*'"® 1a 0.5
o 2018 1 2017 2 2016 3 2015 2018 ~0
C2018C2018 - C2018C2018 + C2018C2018 - C2018C2018 +.t CZOIS C2018
2 2 2 2 2
0 1 2 3 2017 2017
= (C2018 ) - (CZOIS) + (C2018 ) - (CZOIS ) T <C2018 ) + (C2018 )
Tur d6 suy ra dang thic can chiing minh. 0.5

2

3 [1]2.5diém

(n+2)2[un+l—ij:n2(un—ij—(n+1):>(n+2)zun+1:nzun 0.5
n2
:>un+1:—2un 05
(n+2)
A (Y
" A\n+1) \n-1) \3)
S 0,5
(n+1)2 ’
limun=0 0.5
22,5 diém
S, =——(\10 14 V9 =10 +...+ VOn +1-on 8
9vn o

B AVOn+1-1
ovn 0,5

Jon+1-1 1 |

Suyra: limS_ =lim =

on 3

4 |1]2,0diém

Goi I 12 trung diém cta AB thi PI = PA er rB .
Boi viy PM = PA+PB =2P] . 03
Goi V 1a phép vi tu tam P ti s6 k=2 thi V bién 05

diém I thanh diém M.

Vi I 1a trung diém cua AB nén OI L AB. Suy
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ra quy tich cua diém I 1a duong tron (C) duong kinh PO. 0.5
Vay quy tich cua diém M la duong tron 0,5
3,0 diém
a)(1.25 ) V¢ dung hinh phuc vu cau a 0,25
Chung minh dugc CD L (SAC) 0,25
Chitg minh dugc (ABCD),(SCD))=SCA 0.25
i ing SCA =arctan/2
Tinh dung 0.95
KL: 0.25
b)(1.75)Vé diung hinh phuc cau b(c6 doan vuong gdc chung) 0,25
Chimg minh dung doan vudng goc chung 1
Tinh ding d6 dai doan vudng goc chung bang % 0.5
2,0 diém
0,5
Goi G la trong tdm cua to dién; M, N, P,‘ 0 lan luot 1a trung diém cua cac canh
AB, CD, BC, AD. Ta c6 tam gidc ACD bang tam giac BCD nén AN = BN suy ra
MN 1 AB, tuong tu ta ching minh dugc MN L CD va duong thang PQ vudng goc
vo1 cd hai duong thang BC, AD. Tu d6 suy GA=GB=GC=GD.
Ta c6 XA+ XB+ XC+ XD = XA.GA+ XB.GB+ XC.GC + XD.GD
GA 1
_ XAGA+ XBGB+XC.GC+XD.GD
B GA
Yé.(@+5§+55+55)+4.GA2 o _ _
= oA =4GA . Dau bang xay ra khi va chi khi X' trung | 5

véi diém G. VAy XA+ XB + XC + XD nho nhit khi va chi khi X 13 trong tAm cua ti
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| | dién ABCD. |

SO GDDT QUANG NAM
TRUONG THPT QUE SON  Nguwoi giri : Ng6 Vin Quyén
PE THI OLYMPIC TOAN 11 NAM HQC 2016-2017

Ciu 1(4 diém):Giai phuong trinh:

2
cos x

a/ tanx+4cosx=2sin(2x+zj+

b/Giai phuong trinh cos2x —3sin2x + 52 sin(x + %Tn) =3.
Cau 2(4 diém):

u =11

a/Cho day s0 (un) xac dinh bai :
u  =10u +1-9n,VneN.

Tim cong thuc tinh u, theo n.

b/ Tinh gi61 han sau: lim

1 1 1 1
Hwﬁ(ﬁ+\/§+\/§+\/§+m+\/2n—l+\/2n+l}

Cau 3(3 diém):
a/ Biét téng céc hé sb bac chén trong khai trién cta (1+x)" 1a 512. Tim hé sb cua
x* trong khai trién x*(1+3x)".

b/ Cho C =11, 2,3,...,119,120}. Chon ngau nhién 2 s6 tir C. Tinh x4c suat dé chon
duoc
2 s6 ¢6 tich chia hét cho 7.
Cau 4(3 diém):

1 1 1

a/Cho a > 0,b > O.Chfmgminhrﬁngphu’mgtrinh ;+ Y- a + x+p =0

c6 2 nghi¢m phéan biét thudc (a;b)

Trang chu: https://vndoc.com/ | Email hd trg: hotro@vndoc.com | Hotline: 024 2242 6188



https://vndoc.com/
https://vndoc.com/support/contact/tel:+842422426188

/ﬁ% Thu vién D¢ thi - Triac nghiém - Tai liéu hoc tip mién phi

x3x—5+32x-3-3
x’—4

b/Tim gidi han sau: lirr21
Céu 5(4 diém):Cho t&r dién ABCD c6 tam giac ABC déu canh bang a (a > 0) va tam giac BCD
can

a5
-

tai D vo1 DC =

a/ Chtirng minh AD 1 BC
b/ Goi G 1a trong tdm cua tam gidc BCD. Tinh goc giira hai duong thang AG va

CD
theo a biét goc giita hai mit phang (ABC) va (BCD) bang 30°.
Cau 6(2 diém): Cho tam giac ABC c¢6 3 goc nhon. Xac dinh diém M bén trong tam giac sao cho

MA + MB + MC nho nhét .

Dap an
cau | Noi dung Pi¢
m
l/a Diéu kién : x = %Jrk;r, keZ 0,25
2,0d . , . Vs 0,25
pt < sinx+4cos” x =2sin 2x+§ cosx+2
<:>sinx+2(1+cos2x)= (sin2x+ \Ecos2x)cosx+2 0.25
<:>sinx—sin2xcosx+2c052x—xgcostcosx=0
@sinx(1—2c052x)+0052x (2— \/gcosx)zo 0,25
<:>—sinxcost+cost(2—ﬁcosx)zo
<:>cos2x(sinx+ \/§COSX—2)=O 0,25
+) c052x=0<:>x=£+k£, keZ
4 2 0,25
+) sinx+x/§cosx—2=0<:>lsinx+—300$x=1
2 2 0,25
@sin(x+§]:1<:>x:%+k2ﬂ,k62
0,25
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So véi diéu kién ta duoc nghiém cuaptla: x= %+k%; xX= %+k27r,k e’
1/b PT < c0s2x —3sin2x + 5(cos X + sinx) =3 0,5
hod | € (cos’x —sin”x) —3(1 + 2sinx.cosx) + 5(cosx + sinx) = 0 0,5
’ &> (cosx +sinx)(—2cosx —4sinx +5)=0
<> cosx +sinx =0 (—2cosx —4sinx +5=0 VN) 0,5
<:>tanx:—1<:>x:—§+kn (kez) 0,5
2/a Ta co:
u =11=10+1 0,25
~10.1141-9=102=100+2 0.25
2,0d 4, =10 e 0,25
u, =10.102+1-9.2=1003 =1000+3 0,25
Dy doan: un =10"+n (1)
Chung minh:
Tacé: ur=11=10'+1, cong thirc (1) dung v6i n=1 0,25
Gia sir cong thirc (1) dung véin=k ta co : ux = 108+ k 0,25
Ta c6: ug+1 = 10(105 + k) + 1 - 9k = 108! + (k + 1). Cong thirc(1) dang voi | 0,25
n=k+1 0,25
Vayu,=10"+n, Vne N.
2/b 5 ( 1 = 1 ]
1m-——=
e \n \/_+\/_ V3+45 N2n—1++2n+1
2,0d | 1 |
lim + +..+
"—m\/—(ﬁ+\/— V3+45 \/2n—l+\/2n+1J
—1+3 45 - +7 - \/§+ +2n+1-+2n—-1
Hw\/_ 0,5
. AN2n+1-1
=lim————
n—»o0 2\/; 035
2
C 2
0,5
0,5
3/a | Tacé: (1+x) =C° +xC! +x°C? +..+x"C"
Cho: x=1: C,+C,+..+C; =2" 8’32
1,54 |Cho: x=-1: C)-C)+..+(-1)'C; =0 0:25
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Suyra: C +C; +..+C* +..=2""
Theo gia thiét: 2" =512=2° = n =10 0,25
10 10 0,25
Tur d6 ta co: x*(1+3x)" =x7> Cl3 x* = ¢ 3" X" 0,25
k=0 k=0
Ta dugc hé s6 ctia x® 1a 3240
3/b | Viét duge: [ =CP,.Goi A 1a bién ¢6 chon duge 2 s6 6 tich chia hét cho 7 0,25
S6 chia hét cho 7 c¢6 dang: 7k ( k nguyén duong) va 0,25
1<7k <120 = 1<k <17 hay c6 17 sb chia hét cho 7 va 103
1.5d s6 khong chia hét cho 7. Tich 2 s6 chia hét cho 7 xay ra 1 trong 2 truong hop
sau: 025
THI: ca 2 sb déu chia hét cho 7: C6 C2 cach chon
. . . . 0,25
TH2: 1 s0 chia hét 7 va mot s6 khong chia hét 7: ¢6 C},.C/; cach chonSuy
ra: |Q,|= C}+C},.Clys. Do do: 0,25
Q.| _ 37 0,25
A = 4 = — >
by Q140
4/a Ta co
1 1 1 xZ0AxZaAnx#-b 0,25
— + =0
1,5d X x—a x+b (x—a)(x+b)+(x+b)x+x(x—a)=0
pat f(x)=(x- a)(x+b)+(x+b)x+x(x- a) tacoham 0,25
s6 f(x) xac dinh va lién tuc trén R. 0.25
Taco f(-b)=b(b+a), f(0)=-ab<0, f(a)=a(a+b) nén | 0,25
SG0).f(0)=-ab’(b+a)<0 va f(0).f(a)=-a’b(b+a)<0 |
Do dé phuong trinh da cho c6 hai nghiém phan biét X,, X, thoa 0,25
-b<x,<0<x,<a
4/b - x3x-5+32x-3-3 . xB3x-5-2 . x-3-1 0,25
lim > =lim > +lim 5
x—2 X _4 x—2 X _4 x—2 X _4
*(3x-5)-4 3-
~ lim 2x (3x-5) +lim 2x 321 0,25
150 | (¥ -4)(xBx-5+2) (? —4)((%/2x—3) +32x-3 +1)
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. (x—2)(3x2+x+2) ) 2(x—2)
=lim +lim 5
X2 (x—Z)(x+2)(x\/3x—5 +2) X2 (x_z)(x+2)((3/2x_3) +32x—3 +1) 0,5
(3 +x+2) . 2 6 2
=l N = 2 T 44 43 105
(x+2)(xBx=5+2) (x+2)((%/2x—3) +%/2x—3+1) 4 4 )
5 1) CM: AD | BC
Goi M 1a trung diém BC, ta c6 : 0,25
AABC déunén AM 1 BC . 0935
ABCD can nén DM 1 BC 0,25
40d | = BCL(AMD)= BC L AD (dpcm)
A
0,25
1) Tinh goc gitta AG va CD.
-Ta ¢4 MA va MD cung L BC nén goc giita 2 mp (ABC) va (BCD) bang goc
gitta MA va MD . = Géc giita MA va MD bang 30° 005
-Trong AMCDké GN / /CD, ndi AN. ’
Thi goc gitta AG va CD bang goc gitta AG va GN. 025
*TH1 : G6c AMD bing 30°. ’
1
-ABCD can tai D nén tinh duoc MD=a = MG = EMD = %.
0,25
A n av3
-AABC déu canh a nén MA=——
2 0,25
0,25
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-Ap dyng dinh li cosin cho AAMG , ta tinh dugc AG =

a13
—

0,25
) 1 a~/5
-AMCD CO GN ZECD = T
0,25
P a 0 a \/7
AANCcONC =—;AC=a;C=60"=> AN =
3 3 0,25
7 5 13
AAGN ¢ AN = a\/—;GN: ‘“/—;AG =2
3 6 0,25
. -5
Ap dung hé qua dinh li cosin tinh dugc cos G = ? ) 0.25
5 9
., : 5
Goi goc(AG;CD) =« thi cosa = E
% s 3 0 0,25
TH2 : Goc AMD bang 150
o, , , : 26 0.25
Hoan toan twong tu tinh dugc : goc (AG;CD) = a thi cosa =—— J
76
Vay goc(AG;CD)=a t/m: cosa 2 hodc cosa e
ay goc 5 = m: =——=—=hodac =——
J65 746
6 Dung phép quay quanh A véi goc quay 60° bién M thanh M’; C thanh C’ 0,5
Ta co MA+MB+MC = BM+MM Z+M’C’ v 0,5
MA+MB+MC bé nhat khi bon diem B,M,M’,C’ thang hang. 0,5
Khi d6 goc BMA=120°, goc AMC=120° 0,25
2,04 Ta duogc vi tri cia M trong tam giac ABC. 0,25

Xem tiép tai li€u tai: https://vndoc.com/tai-lieu-hoc-tap-lop-11
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