SO GIAO DUC VA DAO TAO KY THI CHON HOC SINH GIOI TINH CAP THPT

HA TINH NAM HOC 2016 - 2017
. - - Moén: TOAN - Lép: 11
PE THI CHINH THUC Thai gian lam bai: 180 phiit

(Dé thi c6 1 trang, gom 5 cau)

Cau 1.

1 1 1
a) Giai phuong trinh - =2|cot2x — — ).
) N g cosz +/3sinz ( \/§)

b) Mbi lugt, ta gieo mdt con stic sic (loai 6 mat, can déi) va mot dong xu
(can d6i). Tinh xac suat dé trong 3 lugt gieo nhu vay, c¢é it nhat mot lugt
gieo dudc két qua con siic sac xuat hién miat 1 cham, dong thoi dong xu xuat
hién mat sap.

Cau 2.

. . V14221 4+ 3z — /1 + 4z
a) Tinh L = lim .
z—0 1+ax—+/1+2z

b) Tim s6 do cic géc ciia tam giac ABC sao cho biéu thiic

P = sin®? A + cos B + cos? C

dat gia tri 16n nhat.

Cau 3. Cho lang tru ABCD.A’B’C’'D’ c6 day la hinh thoi canh a,% = 120°.

Hinh chiéu ctia B’ 1én miit phing (ABCD) la trung diém H ctia doan thing
CD va ABB'’ la tam giac vuong can.

a) Tinh d6 dai doan thing A’D.

b) Tinh cosa véi a la goc giita hai dudng thang BH va AC'.

Cau 4. Cho céac s6 thuc duong =, y, z théa man z2+y2+ 22 +4xyz = 2(xy+yz+2x).

Tim gia tri 16n nhit ctia biéu thitc

P=z(1-y)(1-=z).

Cau 5. Cho day sb (z,,) xac dinh bdi

:le

x1 = 2017 va xp41 = v6i moi n > 1.

- . L 1 2
Véi moi s6 nguyén duong n, dat = .
guy g n, dat y, i§($i+1+x§+1)

Chitng minh day s6 (y,) c6 giéi han hitu han va tim giéi han dé.

HET
- Thi sinh khong duwoc sit dung tai liéu va mdy tinh cam tay.
- Giam thi khong giat thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI TINH CAP THPT
HA TINH NAM HOC 2016 - 2017
Mon: TOAN; Lép: 11
(Hudng dén gidi gém 7 trang)

HUGNG DAN GIAI
Cau Pap an
La. 1 1 [ 1
——— = 2|cot 2z — —|.
COS T J§ sinx \/g

Piéu kién: sin2z = 0. Khi d6 phuong trinh da cho tuong duong véi
\Esin:c—cos:s - 2[ cos2z 1 ]
\/5 sinzcosz

2sinrcos® \E
< W3sinx —cosx = \6 cos2x —sin 2x

m 27
< cos|2r +—|=cos|lz — —
$=_5—ﬂ—+k2ﬂ'
& 6 (k € R).
T 2T
6 3

Da&i chidu diéu kién ta thu dude tap nghiém ciia phuong trinh da cho 1a

S = keZ

E-i— kﬂ_;ﬁ_w+ k2w
6 6

Ta ¢6 thé bién doi phuong trinh da cho vé dang
(2cosz + \/Z_i)(\/gcosx —sinz —1)=0.

Lb. | S8 phén tit ctia khong gian mau 1a ‘Ql =(6.2)" =1728.

S6 trudng hop xay ra dé ca 3 lugt tung dé déu thu dude siic sic mat 1 cham va xu sap la 1.
S6 trudng hop xay ra dé trong 3 lugt tung d6 ¢ diing 2 lugt duge stic sdc mat 1 chdm va xu
siapla 3.1.1.11 = 3.11.

S@ trudng hop xay ra dé trong 3 lugt tung d6 ¢ diing 1 luot duge stic sdc mat 1 chdm va xu
sipla 3.1.11.11 = 3.11%

Vay xic suét can tim la

_1+311+3.11° _ 397

P - = .
12° 1728

Ngoai cdch giai trén, ta con c6 thé giai theo hudng

3 3
p=1-1-11 .
6 2 12°




Ta cb
14221+ 32 — 1+ 42
L =lim
= l+:v—\/1+2:c
3 _
=““51.J1+2x\h+§$ Jl+4x(1+x+\/1+2x)
£ T
3 . _
=ling\!1+2x\/1—|—3x (1+?j‘”)—|—(1+2x) \#1+4x(1+$+m)
z= T
3 42°
\/1—1—2:5(\/1—1—33:—\/1—{—23:)—{— J
= lim L2 NI 4y 1y 2a)
T— T
Ta cb
J1+2m(§/1+3x—\ll+2m)
lim —
20 72
\f1+23:(x3/1+3x—(1—}—:13)—{—1—!—.1'—\/1—}—23:)
= lim e
:lirr(} 1+ 2z ! — 5 3+2
. I+o+\1+22 3143, + 143201+ 2) + (1 + 2)°
__1
>
. -1
Dovay L = 7+2.2=3.

Ta ciing ¢6 thé tinh nhit sau
\/1+2:r"\‘/1+3x —\/1+4:s

L = lim

w0 1+x—\/1+2:t:
(\/1+2x—1)(%/1+3x—1)+\/1+2x+’¢/1+3:s—1—\/1+4;c
:lin(l' ~ (1+x+\|"1+2:c)‘
I—l Z_-

Ta cd

L, =lm(1+z+1+20)=2,
(\jl + 2z — 1) (\:‘;‘1 + 3z — 1)

]L2 = lim -

z—0 T

= lim 6 =1

o (MH)[Q/H%Q +31+ 32 +1]
it2e 4430 -1-V14 4z

L, =lim 5
b x—0 T
_lim\jl+2x—(1+x)+31+3m—(1+:s)+(1+2x)—\,|'1+4x
- = 2

T




~1 —3—z 4
. ~+
J1+2x+1+:c A+Al+2)+(1+2) 1420 +1+4z

= lim

x—0

(trong d6 A = 31+ 3z2)

1

Dovay L=L (L, +L,)=2 1-{—5 =3

2.b.

Ta c6
P =sin® A + cos B 4 cos’ C
~ 1—cos24 + 14 cos2C
2
=1+ sin Bsin(4d — C) + cos B
<1+sinB+cosB

+cos B

:1+\/§cos B—g]
<1++2.
DPang thiic xay ra khi va chi khi
sin(d—-C)=1 BT .
) e 4 op=2L2p=Cc=Z
cos|B——|=1 m 8 4 8
4 A—C:E

4
VaiyA=2p-"¢c-T
8 4 8

Ta ciing c6 thé dai s6 héa nhu sau:
Dit cos A = z,co8 B = y,cosC = 2 thi z,y,2 € (—1,1) va 2° +y* + 2 + 22y2 = 1. Suy ra

(y+zz) =1-2" -2 +2222 =1-2")(1-2") = y+ 22 <1 -2°)(1-2%).
Khi dé, ap dung Bt dang thitc Bunhiacopxki ta dugce

ysaf(l—zz)(l—xz)—xz§J(1—z2+$2)(1—$2+z \/l (2 — %)
Do vay
P=1-2"+y+2 <l4+y+loy® <1420 +1—3°) =1++2.

Pang thitc xay ra khi va chi khi

(=21~ 7) y:%““z -
Y+ zr = - -z 2
— z 2 _,_ﬁ >__\/5 2+\/§
Jl 2=\/1 13220 “1 2 N
Tz - P 1) =0
D e e
$2+z2+\6$z=5 2 '
Khi d6 A:arccosﬂ,Bzz,C:arccos%&.




Ta cé CAD = %EEB = 60° nén ACD 1a tam gidc déu.

Suyra AH L CD nén AH | AB. Laicé B'H 1. AB (do B'H 1 (ABCD)) nén
AB 1L (AHB'). Suyra AB L AB’ hay tam gidc ABB’ vuong tai A.
Theo gia thiét tam gidac ABB' vuong can nén AB' = AB = a.

Suyra B'H =VB'A* — AH® = ,32 _%{;2 — %
Dovay A'D=B'C =+B'H* + HC® = \’%— TRLI %

4

C6 thé 1y luan BB’ > BH > BA két hgp ABB' 1a tam gidc vudng can suy ra tam gic
ABB' vuéng can tai A. Suy ra AB' = AB = a, sau dé6 tinh tiép nhu trén.

3.b.

Ldy diém E thuoc dudng thang CD sao cho AE || BH.
Khi d6 a bing géc gifta 2 dudng thang AE va AC'.
Tacé6 ABHE 1a hinh binh hanh nén

2
AE = BH = JHA* + AB* = */3%”2 = %
¥ a5

Tac6 EC' = VEA" + A'C" =VB'H® + AC? = %M‘*: 5

Goi I 1a tam ciia hinh binh hanh ADC'B’.

@ a4

Tacé AC' =241 = \2AD? + AB”)— B'D* = [2(a* + a*) — ==

7’ + 140> —5a> 42

Do dé cosm = = > 0. Vay cosa = ﬂ
270’2 7 7

Ta c6 thé giai bing phuong phap vecto nhu sau:
- a3

Pit HA=7,HC = §,HB' = 7 thi |7 =

Khi d6 AB.AB' = 2§(Z — %) = 0 nén tit gid thiét ta c6

= %}z\ =h>0.vA 2§ =77 =2F=0.

27| = - 7| & a = !ﬁ+3—f-¢>h.=~;—>0.




—_— 2
b) Ta cing ¢6 BH = —% — 2y nén BH = 3%

2
+4.2 =
4
Mat khéc
AC"= AH + HB' + BC
=-Z+7Z-(Z+2§)+¥y

= 92F—j+7
SuyraAC"=\/4.3a_+a—_+£=aﬂ.
4 4 4 2
Do vay
R AC 230 o0
o [BHACT |@+opei+i-2)| |4 4| 4
cosa = cos(BH,AC") = = = ‘ - .
BH.AC a7 a14 TaZ\E 7
2 2 4

Tacé z° + (y + 2)* — dyz — 2a(y + 2) + 4ayz = 0.

Do d6 4yz(1—z) = (y+2z—=2z)° > 0. Suyra z < 1. Tuong tut y,z < 1.
Do vay z,y,2 € (0,1].

Viét lai gia thiét thanh 2° +222yz —y —2) +y° + 2° —2yz = 0.

Do A =4yz(1—y)(1—2) >0 nén z =y + z — 2yz + 2\yz(1 — y)(1 — 2).

Suy ra
T<y+z—2yz+2Jyz(1—y)(1—2) =(J;\f1—z +\[;\/1—y)2-

Néu (1—y)(1—2)=0thi P=0. Néu (1—y)(1—2)>0thi 0 < y,z < 1.

Khi d6 dait y = sin? B,z = sin’C | B,C € 0;%

] thay vao bién doi ta duge

z <sin*(B+ () =sin* A
véi A, B,C 1a 3 géc cia mot tam gidc.
Suy ra
P < sin® Acos® Bcos® C.
Tacé
P< (sin Acos B cos C)2

2

cos(B—C)—cos A
2

=gsin’ A

2
1—cosA
2

<sin®A [

= sin® Asin’ % = 4sin® écoszg




(do 0 < cos B.cosC — cos(B —C')—cos A < 1—cosA )

2 2
Suy ra
3
P <4|1—cos —] coa»2£
2 2
3 4
££3cos?é 1—(:05")é Siﬁ :E.
3 2 2 314 64

Khi z = é,y =z= 1 thi P = ﬁ Vay gid tri l16n nhat cua P 1a 2—
4 4 64 64

Ta ¢6 thé chitng minh z,y,2z € (0,1] nhu sau:
Viét lai gia thiét thanh 2° +22(2yz —y — 2) +y° + 2° —2yz = 0.
Dodé A’ > 0= (y—1)(z—1) > 0. Tuong tit tacé (z—1)(z —1) > 0,(z —1)(y — 1) > 0.
Suy ra z,y,z ciing nhoé thua hoéic bing 1 hodic cting 16n hon hoic bing 1.
Néu z,y,z > 1 thi
2P 4yt 42 4 dayz > ay oy + 2+ ay + yz + 2w+ zyz > 2xy + yz + 2x), vo ly.
Vay z,y,z € (0,1].
Tt vz < \/y(l —-2)+ \{z(l — 1) ta c6 thé danh gid tiép bing Bat dang thitc Cosi nhu sau:

2

P<(1-y)1-2)(Jyl—2) +=0-y)

23y(1 — y)-2/32(1 - z)]
6

=(l-y—z+y2)|y+2—2yz +

2 1)(2 1
<(l—y—z+y2) y+z—2yz+(y+)6¢
4 1
=—(1-y—z+y)|y+z—-yz+=
3 8
2
<Alhii =z
3 4 8 64

Ta ciing c6 thé danh gi4 tidp bing Bat dang thitc BunhiacSpxki nhut sau:

P<(1-9)1-2)({s1—2) +=0-9))
Sl-y—2+y2)(y+2)2-y-2)

2
g[l—y—w@(wzm—y—w
1 3
ZZ(yH)(?—y—Z)
1
1 . 16 27
=—By+32)2-y—2PF<—|=| ==.
12(ij AE-y=2) 12 4} 64




-1 —1)(z, +1)(z) +1
Tacéoz —1= x”4 = (=, )(a:"4 ), );Vn >1.

Két hgp véi o, = 2017 ta c6 ngay z, >2017,Vn > 2.
) ' —dx +3  (z —1P(2’ +2z +3)
T'd. cO xﬂ_._l — 3:" p— i} n - b} n b}
' 4 4
Dodé z —=z >0;Vn >1. Suyra (z,) la day tang ngat.

Vn > 1.

Giasit (z,) bichan trén suy ra (z,) ¢6 gi6i han hitu han.
DPat limz, = L thi L > 2017.
Tacéd

4
L:L +3

S L' —4L+3=0& (L-1(F+2L+3)=0& L=1 voly.

Do vay limz, = +oc.

- z —1)(a® +2z +3
Ta co nir = T = (£" )(3“ +2 St );Vn > 1.
r,  —1 (z, +1)(z, +1)
Do dé
2 42 3 T -
1 _|_ . 2 — :'Err + 5:12+ - n+l n — ]- . 1 ;Vﬂ Z 1-
:EN + 1 xn + 1 (xrr + 1) (xll + 1) (g;rr+1 - 1) (.’.,','“ - 1) :'cn - 1 :I':n+1 - 1
Do dé 1 =Z L1 = LI 1 Vn > 1.
! i=1 m:’ -1 Ia’+1 -1 2016 1.|'a+] -1
Do lim = 0 nén day so ¢6 gidi han hitu han va lim y = ——.
oy 1 ¥y 56 (3,) €6 gidi b e IR T 5016

n+l1

HET




