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MUC LUC

Dé HSG Toan cap trwong 1an 1 ndm 2019 — 2020 truong Tién Du 1 — Bac Ninh
Dé thi hoc sinh gidi tinh Todn 12 THPT ndm 2019 — 2020 s& GD&DT Pdng Nai
Dé thi hoc sinh gidi tinh Todn 12 THPT ndm 2019 — 2020 s& GD&DT Hung Yén
Dé thi chon hoc sinh gidi Quéc gia THPT mdn Todn nam hoc 2019 — 2020

Dé thi HSG tinh Todn 12 ndm 2019 — 2020 s& GD&DT LAm Pdng

Dé chon hoc sinh gidi Toan 12 THPT ndm 2019 — 2020 s& GD&DT Thai Binh
Dé thi HSG Toan 12 THPT cap tinh ndm 2019 — 2020 s& GD&DT Quang Binh
Dé thi hoc sinh gidi tinh Todn 12 THPT ndm 2019 — 2020 s& GD&DT Gia Lai
Pé thi hoc sinh gidi tinh Todn 12 ndm 2019 — 2020 s& GD&PT Lang Son

. Dé thi hoc sinh gidi tinh Todn 12 ndm 2019 — 2020 s& GD&DT Quang Ngai

. Dé thi chon HSG cap tinh Todn 12 THPT ndm 2019 s& GD&DT Quang Ninh

. D& thi chon hoc sinh gidi tinh Todn 12 ndm 2019 — 2020 s& GD&DPT Ha Tinh

. Dé thi chon HSG Toédn 12 THPT ndm hoc 2019 — 2020 s& GD&DT Vinh Phuc

. Dé chon d6i tuyén dy thi HSG Quéc gia 2020 mén Toan s& GD&DT Bac Ninh

. D& chon hoc sinh gidi tinh Todn 12 ndm 2019 — 2020 s& GD&PT Binh Dijnh

. D& thi HSG Toadn 12 [An 2 ndm 2019 — 2020 truwdng THPT Déng Dau — Vinh Phic
. Dé thi chon HSG Todn ndm 2019 — 2020 truong THPT Ngd Gia Tw — Phu Yén

. Dé thi hoc sinh gidi Todn 12 ndm 2019 — 2020 trwdng Yén Lac 2 — Vinh Phuc

. Dé thi hoc sinh gidi Toan 12 cap tinh ndm 2019 — 2020 s& GD&DT Yén Bai

. D& thi thlr HSG [an 1 Toan 12 ndm 2019 — 2020 trudng Ly Thai T6 — Bac Ninh

. D& thi hoc sinh gidi Todn 12 ndm 2019 — 2020 trwdng Dong Dau — Vinh Phc

. Dé thi HSG Toan 12 THPT chuyén ndm hoc 2019 — 2020 s& GD&DT Vinh Phuc

. D& thi chon hoc sinh gidi Todn 12 ndm 2019 — 2020 s& GD&DT Quang Tri

. Dé chon hoc sinh giéi MTCT 12 ndm 2019 — 2020 s& GD&DT Thira Thién Hué

. Dé thi chon HSG thanh phé Todn 12 ndm 2019 — 2020 s& GD&DT Ha Noi

. Pé thi chon HSG tinh Todn 12 ndm 2019 — 2020 s& GD&PT Thira Thién Hué

. Toan canh dé thi HSG mén Toan céc tinh thanh ndm hoc 2018 — 2019

. D& thi chon d6i tuyén hoc sinh gidi Todn ndm 2020 s& GD&DT Cao Bang

. D& chon HSG thanh phé Todn 12 ndm 2019 — 2020 s& GD&DT Hai Phong

. D& thi chon HSG Todn 12 ndm 2019 — 2020 trudng chuyén Lé Quy Don — Quang Tri
. Dé thi chon hoc sinh gidi tinh Todn 12 ndm 2019 s& GD&PDT Binh Phudc

. Dé chon ddi tuyén HSG Toan ndm 2020 s& GD&DT Khanh Hoa (vong 1).

. Dé thi chon HSG Todn THPT cdp tinh ndm 2019 — 2020 s& GD&DT Ninh Binh

. D& chon ddi tuyén HSG Toan 12 ndm 2019 — 2020 trudng Lé Quy Don — Ha Noi
. D& chon ddi tuyén thi HSG Quéc gia Todn 12 ndm 2019 — 2020 s& GD&DT Bén Tre
. Dé thi chon HSG tinh Todn 12 ndm 2018 — 2019 s& GD&BT Quang Binh

. D& thi hoc sinh gidi Todn 12 ndm hoc 2018 — 2019 s& GD&DT Nam Pinh

. D& thi hoc sinh gidi Toan 12 cap tinh ndm 2018 — 2019 s& GD&DT Bac Giang

. D& thi hoc sinh gidi tinh Toan 12 ndm 2018 — 2019 s& GD&DT Bac Ninh

. D& thi hoc sinh gidi Todn 12 THPT ndm 2018 — 2019 s& GD&DT Ha Nam

. D& thi hoc sinh gidi Todn 12 THPT nam 2018 — 2019 s& GD&DT Can Tho

. D& thi chon HSG Toan 12 ndm 2018 — 2019 s& GD&DT thanh phd Ba Nang
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Pé thi hoc sinh gidi cap tinh Todn 12 ndm 2018 — 2019 s& GD&DT Bén Tre

Dé thi hoc sinh gidi Todn 12 ndm 2019 s& GD&DT TP H6 Chi Minh

Deé thi HSG Todn 12 cap trwdng ndm 2018 — 2019 trudng Thuan Thanh 2 — Bic Ninh

D& thi HSG Todn 12 ndm 2018 — 2019 cum trudng THPT huyén Yén Diing — Bac Giang
Dé thi chon HSG Toén 12 chuyén ndm hoc 2018 — 2019 s& GD&DPT Déng Nai

Dé thi chon HSG Toén THPT cdp tinh ndm 2018 — 2019 s& GD&DT Hung Yén

D& thi chon hoc sinh gidi cap tinh Todn THPT ndm 2018 — 2019 s& GD&DT Lo Cai

Dé thi chon HSG Toén 12 THPT ndm 2018 — 2019 s& GD&DT Dong Nai

Dé thi chon HSG cap tinh Todn 12 THPT ndm 2018 — 2019 s& GD&DT LAm Pdng

P& thi chon hoc sinh gidi Qudc gia THPT 2019 mdn Todn (ngay thi thir nhat)

Dé thi chon HSG Toén cap tinh THPT ndm 2018 s& GD va BT Quang Ninh (Bang B)

Da thi giao lwu HSG Todn ndm 2018 — 2019 cum Gia Binh — Luong Tai — Bic Ninh

D& thi chon HSG cép tinh Todn 12 ndm 2018 — 2019 s& GD va BT Binh Thuan (Vong 2)
Dé thi chon HSG cap tinh Todn 12 ndm 2018 — 2019 s& GD va BT Binh Thuan (Vong 1)
Dé thi chon HSG Toén 12 cép tinh ndm 2018 — 2019 s& GD va BT Gia Lai

Pé thi thlr chon HSG Todn 12 ndm 2018 — 2019 cum Tan Yén — Bic Giang

Dé thi chon HSG Toén 12 cap tinh ndm hoc 2018 — 2019 s& GD&DT Ninh Binh

D& thi chon HSG Toan 12 cdp co s& ndm hoc 2018 — 2019 sé& GD va DT Dién Bién

D& thi chon hoc sinh gidi Todn 12 THPT nam 2018 — 2019 s& GD va BT Thai Binh

Dé thi chon HSG Toén cap tinh THPT ndm 2018 s& GD va BT Quang Ninh (Bang A)

P& thi chon hoc sinh gidi tinh Todn 12 ndm 2018 — 2019 s& GD va BT Ha Tinh

Pé thi chon HSG Todn 12 THPT nam hoc 2018 — 2019 s& GD va BT Vinh Phc

Dé thi chon HSG thanh phé mdn Todn ndm 2018 — 2019 s& GD va DT Hai Phong

Dé thi chon HSG cép tinh Todn 12 THPT ndm 2018 — 2019 s& GD va BT Thira Thién Hué
Deé thi chon hoc sinh gidi cdp huyén Todn 12 ndm 2018 — 2019 s& GD va DT Cao Bang

Dé thi KSCL ddi tuyén HSG Toan 12 ndm 2018 — 2019 trudng Yén Lac 2 — Vinh Phc

Dé thi chon hoc sinh gidi cdp tinh Todn 12 ndm 2018 — 2019 sé& GD va DT Thai Nguyén
Dé thi chon hoc sinh gidi cip tinh Toan 12 ndm 2018 — 2019 s& GD va DT Quang Ngai

Dé thi chon hoc sinh gidi tinh Todn 12 THPT ndm 2018 — 2019 s& GD va DT Hai Duong
Dé thi chon HSG Toén cap tinh vong 2 ndm 2018 — 2019 s& GD va BT Long An

Dé chon ddi tuyén hoc sinh gidi Todn ndm 2018 — 2019 s& GD va BT TP. HCM

Dé thi chon hoc sinh gidi Todn THPT c4p tinh ndm 2018 — 2019 s& GD va BT Ninh Binh
Dé thi chon ddi tuyén dy thi HSG Qudc gia ndm 2018 — 2019 mén Toan s& GD va DT Ha Tinh
Dé thi chon ddi tuyén dy ky thi HSG Qudc gia Toan 12 ndm 2018 — 2019 s& GD va BT Phd Tho
Pé chon doi tuyén dy thi HSG Qudc gia ndm 2018 — 2019 mén Toan s& GD va BT KonTum
Deé thi chon ddi tuyén hoc sinh gidi Todn 12 ndm 2018 — 2019 s& GD va DT Bén Tre

Dé thi chon ddi tuyén tham du ky thi HSG Quéc gia Toan 12 ndm 2019 s& GD va BT Lang Son
Dé Toén chon déi tuyén hoc sinh gidi du thi Qudc gia 2019 s& GD va BT Pong Thap

Dé chon ddi tuyén du HSG Qudc gia 2019 mén Todan s& GD va BT Quang Binh

Dé thi chon ddi tuyén mdn Todn ndm 2018 — 2019 trudrng THPT chuyén DHSP Ha Noi
P8 thi chon HSG Toadn 12 THPT n3m hoc 2018 — 2019 s& GD va BT Ha Noi

D@ thi gidi todn 12 trén may tinh cdm tay cdp tinh ndm 2017 — 2018 s& GD&DT An Giang

https://tieulun.hopto.org


https://sachhoc.com

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

1009.

110.

111.

112.

113.

114.

D& thi chon HSG tinh Todn 12 ndm 2017 — 2018 s& GD&DPT Quang Binh
D8 thi chon HSG tinh Todn 12 THPT nam 2017 — 2018 s& GD va BT Ha Tinh
Dé thi HSG Toan 12 ndm hoc 2017 — 2018 s& GD va DT Quang Ninh (Bang A)
D& thi chon hoc sinh gidi Todn 12 ndm hoc 2017 — 2018 s& GD va BT Nam Djnh
Pé thi chon HSG THPT ndm hoc 2017 — 2018 mdn Toan 12 s& GD va BT Ha Nam
Dé thi chon HSG Toén THPT cap tinh ndm hoc 2017 — 2018 s& GD va DT Hung Yén
P& thi chon HSG Toan 12 THPT cép tinh ndm hoc 2017 — 2018 s& GD va BT Phid Tho
L&i gidi va binh ludn dé thi VMO 2018
Dé thi chon hoc sinh gidi Toan 12 cdp tinh THPT ndm hoc 2017 — 2018 s& GD va BT Hoa Binh
P& thi hoc sinh gidi Todn 12 c4p tinh ndm hoc 2017 — 2018 sé& GD va BT Ninh Binh
Dé thi chon hoc sinh gidi Todn 12 THPT ndm hoc 2017 — 2018 s& GD va BT Thai Binh
Dé thi chon HSG cép tinh Todn 12 ndm hoc 2017 — 2018 s& GD va DT Binh Phudc
Dé thi chon HSG Todn 12 THPT ndm hoc 2017 — 2018 s& GD va BT Vinh Phic
Pé thi chon hoc sinh gidi cap tinh mén Toan 12 THPT hoc 2017 — 2018 s& GD va BT Thira Thién
Hué
Dé thi th&r HSG Toan 12 THPT ndm hoc 2017 — 2018 trwdng THPT Binh Xuyén — Vinh Phuc
Dé thi chon hoc sinh gidi vong trwdng mén Todn trudng THPT Chu Van An — Gia Lai
D& thi chon HSG tinh Todn 12 ndm hoc 2017 — 2018 s& GD va DT Hai Duwong
D@ thi chon déi tuyén tham duy ky thi chon HSG Quéc gia 2018 s& GD va BT Quang Ngai
(Ngay 2)
Dé thi chon déi tuyén tham duy ky thi chon HSG Qudéc gia 2018 s& GD va BT Quang Ngai
(Ngay 1)
Deé thi chon hoc sinh gidi Toan 12 cap trudng ndm 2017 — 2018 trweong Ly Théi T6 — Bac
Ninh
Dé thi chon HSG Toédn 12 ndm hoc 2017 — 2018 trudng THPT Lé Quy P6n — Théi Binh
Deé thi chon ddi tuyén dy thi HSG Quéc gia THPT 2018 m6n Todn s& GD va DT Bac Ninh
Dé thi chon ddi du tuyén thi HSG Qudc gia THPT 2018 m6n Todn s& GD va DT Dong Nai
Dé thi chon HSG thanh phé Todn 12 ndm hoc 2017 — 2018 s& GD va BT Hai Phong
(Khéng chuyén)
Dé thi chon HSG |&p 12 cip trudrng ndm hoc 2017 — 2018 mén Toan trwdng Tran Hung
Pao - Vinh Phic
Dé thi chon HSG cap huyén Iép 12 THPT ndm hoc 2017 — 2018 mdn Toadn s& GD va BT
Cao Bang
Dé minh hoa ky thi chon HSG Todn 12 THPT cép tinh ndm hoc 2017 — 2018 s& GD va BT
Phd Tho
D& thi hoc sinh giéi mén Todn 12 ndm hoc 2017 — 2018 trwdng THPT Dan Phuwong — Ha
NoOi
Dé thi chon hoc sinh gidi cap tinh Todn 12 ndm hoc 2017 — 2018 s& GD va BT Thai
Nguyén
Dé thi chon HSG cap tinh |&p 12 THPT ndm hoc 2017 — 2018 m6n Todn s& GD va DT Hai
Duong
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115. Dé thi thanh 1ap d6i tuyén HSG Toan 12 du thi Qudc gia ndm hoc 2016 — 2017 s& GD va
DT Binh Thuan

116. Dé thi chon HSG Toén 12 cap tinh ndm hoc 2016 — 2017 s& GD va BT Binh Thuan

117. Dé thi chon HSG van hda cdp cum mdn Todn 12 ndm hoc 2016 — 2017 cum THPT Lang
Giang — Bac Giang

118. Dé thi chon hoc sinh gidi Todn 12 ndm hoc 2016 — 2017 s& GD va BT Vinh Phuc

119. Dé thi chon hoc sinh gidi Toan 12 ndm 2016 s& GD va BT Quang Ninh

120. D& thi chon hoc sinh gidi Todn 12 ndm hoc 2016 — 2017 s& GD va BT Ninh Binh
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SO GD&DPT HA NOI KY THI OLYMPIC MON TOAN 11
TRUONG THPT LY THANH TONG NAM 2019-2020
(Pé thi gém 01 trang) Thoi gian lam bai 120 phut

Cau 1.(2,0 diém).
Tim gid trj 16n nhat ctia ham s§ y =+/3sin x—cosx +2019.
Cau 2.(2,0 diém).
Tim tit ca c4c gia tri cia m dé phuong trinh (m—1)sin x—3cosx =m+2 c6 nghiém.
(m 1a tham sd) .
Cau 3.(4,0 diém).
a) Giai phuong trinh 3cos2x+2cosx—5=0

b) Tim nghiém cua phuong trinh 2x—1.sin(2x+%j =0 trén khoang (—Z;—j ?

Cau 4 .(2,0 diém).
Cho tap A ={0,1,2,3,4,5,6,7,8}. Tir c4c chix s6 lay trong tap A ¢ thé lap duoc bao

nhiéu sé tu nhién gdém 4 chit s6 d6i mot khac nhau ?
Cau 5. (3,0 diém).

a)Trong mot chiéc hop dd choi c6 25 qua bong nho duoc danh sb tir 1 dén 25. Mot em
bé khi choi da ldy ngau nhién ra 2 qua. Tinh xac suat dé em bé d6 chon duoc 2 qua co tong
sb ghi trén 2 qua d6 1a mot s6 1¢ ?

b) X&c suit ban tring muc tiéu cia mot van dong vién khi ban mét vién dan 1a 0,6.
Van dong vién d6 ban hai vién mot cach doc 1ap. Tinh xac suat dé van dong vién do ban
tring muc tiéu dung moét vién?
Cau 6. (2,0 diém).

Véi n 1a sé nguyén duong théa manC?+C! +C2? +...+C"* +C" =2, Tim s hang

, , 2 Y
khong chira x trong khai trién caa biéu thirc (X?’ +X—2] ?

Cau 7. (4,0diém)
Trong mat phang Oxy, cho diém A(3;5) va duong tron (C):(x -3 +(y+4) =9

a)Tim anh cua diém A qua phép tinh tién theo vécto V = (-2;1)

b) Tim phuong trinh duong (C’) sao cho (C) la anh cta (C’) qua phép vi tu tam O véi
ty s6 vi tu bang -2?

Céau 8.(1,0 diém).

Cho hinh vuéng ABCD ( theo chiéu duong) . Biém | 1a tam cta hinh vuéng . Goi H Ia
trung diém AD, K 13 trung diém AH, L 14 trung diém Al. Tim anh cua hinh thang IHKL qua
phép ddng dang co dugc bang cach thuc hién lién tiép phép quay tam | goc quay - 90° va
phép vi tu thm D véi ty s6 bang 2.

HoO VA tN. .., SBD...ccoovvvii,
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DPAP AN-THANG DIEM CHAM

~ ~ " THANG
CAU NQI DUNG CHAM BLEM
Tim gia tri 16n nhét caaham s6 y = J3sin x—cosx +2019.
vxeR
cau1 ; - _ ; ; _ 0,75
e Oa(;’_;m) — /3" +(=1F <+/3sin x—cosx < /3" +(~1f < —2<+/3sin x—cosx < 2
,0 diém).
<> 2017 < +/3sin x—cosx +2019< 2021 0,75
max y = 2021 khi x:z?ﬂ+k27z,kez 0,5
Tim tt ca cac gia tri caia m dé phuong trinh (m —1)sin X—3C0SX=m+2 cbnghiem.
CAu 2. (m IatharTl 30),. _ ' . g :
(2,0 diém). Phuong trinh ¢6 nghiém khi (m —1) + (— 3) > (m + 2) 0,5
< -—-bm=>-6 0,75
<=<m<l 0,75
a) Giai phuong trinh 3C0S2X+2C0SX—5=0
3c082X+2c0sX—5=0<>6c0s’ X+2c0sXx—8=0 0,75
cosx=1
= 4 0,75
CoSX = —§(VN)
cosx=1=>x=k2z,keZ 0,5
b) Tim nghiém cta phuong trinh 2x—1.sin(2x+ Zj 0 trén khoang (_E 3?”)
1
bk: x= E 0,25
A V2x-1=0
Cau 3. 2x—1 sin(2x+£j—0® 0,25
(4,0 di€m). ' 4 sin[Zx + ZJ =0 '
4
Jox-1 1 7T 3
2X-1=0x==¢| ——;— 0,5
2 2 2
: K
sin| 2x+ % |=0 2x+ L =kr o x=-Z+°2 0,5
4 4 8 2
Vé&i x thubéc khoang (—% 3?”) tim duoc k = {0,1,2,3} tuong (tng cac nghiém
0,25
x={_Z.5% Iz 1z
8’888
137 7n 11x
S=yoioi oo 0,25
{2 8'8'8 }
Chotap A={0123456,78} Tur cac chir s6 Iy trong tap A c6 thé lap duoc bao nhiéu s6
tu nhién gdm 4 chi s phan biét ?
Sé can tim c6 dang a,a,a,a, 0,25
Cau 4. a, # 0 C0 8 lya chon 0,25
(2,0 diém). | a,c6 8 lya chon 0,25
a, €0 7 lya chon 0,25
a, ¢0 6 lya chon 0,25
Theo quy tic nhan c6 8.8.7.6= 2688 s6 0,75
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a)Trong mot chiec hop d6 choi c6 25 qua béng nho dugc danh so tir 1 den 25. Mot em bé khi
choi da lay ngau nhién ra 2 qua. Tinh xac suat d€ em bé d6 chon dugc 2 qua c6 tong so ghi
trén 2 qua do 1a mot so 1¢ ?
n(Q)=CZ =300 05
A “2 qua c6 tong sb ghi trén 2 qua do 1a mot s6 1¢”, n(A)=CL,.Cl, =156 0,5
n(A) 156 13
Caus. n(Q) 300 25
(3,0 diém). | b) Xé4c suat ban tring muyc tiéu cia mot van dong vién khi ban mét vién dan 1a 0,6. Van dong
vién d6 ban hai vién mdt cach doc lap. Tinh xac suat dé van dong vién do ban tring myc ti€u
ding mot vién?
Ky higu As Ia bién c6 vién thir nhat bén tring, P(A)=0,6;P(A )=0,4 o
Ao Ia bién cé vien thir hai bén tring , P(A, ) = 0,6, P(A, )= 0,4 |
A: “Van dong vién d6 ban tring ding mot vién”
_ — 0,5
P(A)=P(A)P(A, )+ P(A,)P(A )=206.04=048
Vi n 1a s nguyén duong théamanC° +C* +C? +....+ C" +C" = 2°  Tim sé hang
2 n
. . 3
khbng chira x trong khai trién cua biéu thirc (X + x_zj ?
caus | Tac0 2" =(1+1) =C°+C+C2+...+C™ +C'=2" =n=10 05
(2,0 diém). 5
. . 0-k _
Xét s6 hang tong quat Ty, = CL5 () (Fj = Cpp 2% 0,5
Khai trién khéng chirax <>30-5k =0=k =6 05
= T7 = Cl% 26 0,5
Trong mat phing Oxy, cho diém A(3;5) va duong tron (C): (x—3F +(y+4F =9
a)Tim anh cua diém A qua phép tinh tién theo vécto V = (-2;1)
T.(A)=A(xy) = AN =V (*) 0,75
AA'=(x-3;y-5) 0,5
X-3=-2 x=1 .
(*)= = = A'(L6) 0,75
b) Tim phuong trinh dudng (C”) sao cho (C) 1a anh ciia (C”) qua phép vi tu tm O voi ty s6
Cau7. |ty bing -2?
(4,0diém)
GIS M(x;y)e(C)M'(x;y)e(C)
Theo gia thiét V(. ,)(C')=(C) © Vo, (M")=M < OM =-20M" 05
X =-2x' .
= y=-2y ; thay vao phuong trinh duong tron (C) 0,5
= (- 2x-3f +(-2y+4)’ =9 0.5
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3Y , 9
S| x+= | +(y-2) == 0,5
( 2) (y-2) =7
Cho hinh vudng ABCD ( theo chiéu duong) . Biém I la tim cua hinh vuéng . Goi H
la trung diém AD, K 1a trung diém AH, L 1a trung diém Al. Tim anh cua hinh thang
IHKL qua phép dong dang c6 dugc bang cach thyc hién lién ticp phép quay tam |
goc quay - 90° va phép vi tu tdm D véi ty s6 bang 2.
A K H D
L g K
HI
Céu 8. |
(1,0diém).
B C
H’ 1a trung diém cua DC, K’ 1a trung diém caa DH’, L’ 1a trung diém cua ID
Qo0)(IHKL) = IH'K' L' 0.5
Vo) (IH'K'L") =BCH' 0,5
Vay, anh cua hinh thang IHKL qua phép dong dang co dugc béng cach thuc hién lién
tiép phép quay tam I gdc quay - 90° va phép vi tu tdm D véi ty s6 bang 2 1a hinh
thang BCH’I.
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TRUONG THPT HAU LQC 4 KY THI KHAO SAT HQC SINH GIOI CAP TiNH LAN 1
TO TOAN Nim hoc: 2019 - 2020

Moén thi: TOAN - Lép 11 THPT i
S bao danh Thoi gian: ;180_ p!ll’lt (khong ké; thoi gicAm giao dé)
bé thi co 01 trang - gom 05 cau

Cau I (4,0 diém)
1. Lap bang bién thién va v& do thi (P)cua ham sé y =x* —(m+2)x+m+1,biét ring (P) di qua diém M(3;0).

2. Giai phuong trinh: (x —%j\/1+ X +(x+%jx/1—x =X.

Cau II (4,0 diém)

2cosx+2sin2x—2sinx—1

1. Giai phuong trinh: cos 2x ++/3 (1+sinx) =

2cosx—1
—y+3)Vx+3=4y+1
2. Giai hé phuong trinh: (x=y=3)3x d (x,y€R).
(x—y+3)\/;+\/y—2x+1—x2+y=0

Cau Il (4,0 diém) ‘
1. Cho a, b, c 1a cac s6 thyc duong tuy y. Chung minh rang:

a b c 23\/5‘

+ +
\/aub+b2 \/bc+c2 \/ca+a2 2
2. Goi S'latap hop cac s6 tu nhién c6 6 chit sd khac nhau dugc thanh 1ap tr cac chir s60;1;2;3:4: 5.6, 7; 8.

Chon ngau nhién mot sd tir tap S . Tinh Xac suat dé s6 dugc chon khong c6 hai chit s6 chin ding canh nhau.
Cau IV (4,0 diém)
1. Trong mat phang véi hé toa do Oxy, cho tam giac ABC céan tai A (—1;3). Goi D 1a mot diém trén canh AB

sao cho AB =3AD va H 1a hinh chiéu vuong géc ciia B trén CD. Piém M (%, —gj 1a trung diém doan HC.

Xac dinh toa do diém C, biét diém B nam trén duong théng x+y+7=0.

2. Trong mat phéng v6i truc toa dd Oxy cho hinh thang can ABCD (AB//CD). Goi H,I lan luot 1a hinh chiéu
vudng goc clia B trén cac dudng thang AC,CD . Gia st M,N lan lugt 14 trung diém ciia AD, HI . Viét phuong
2

N

trinh duong thing AB biét M(1;-2), N(3;4) vadinh B nam trén duong thing x+y-9=0, cos ABM =

Cau 'V (4,0 diém)

—_

1. Cho hinh chép S.ABCD c6 day ABCD la hinh binh hanh. Goi 4’ 1a diém trén S4 sao cho - A4 = EA'S .

Mit phing () qua A' ¢t cdc canh SB, SC, SD lanluottai B, C', D'. Tinh gié trj ctia biéu thirc
_SB N SD SC
SB" SD'" SC’
2. Cho hinh choép S.4BCD day la hinh thang, day lon BC =2a, AD =a , AB=5b.Matbén (SAD) la tam giac
déu. Mt phang (a) qua diém M trén canh AB va song song véi cac canh S4, BC. (ar)cat CD, SC, SB lan
luot tai N,P, Q.Piat x=AM (0<x<b). Tinh gia tri 16n nhét cia dién tich thiét dién tao boi (cr) va hinh
chop S.4ABCD .
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DAP AN - THANG PIEM

Ciu NOI DUNG Piém

I 1. Lap bang bién thién va vé& do thi (P) ctia ham s6 y = x* —(m+2)x+m+1, biét rang

(P) di qua diém M(3;0). =0
4}50 Do (P) di qua diém M(3;0)néntacd 9-3(m+2)+m+1=0< 2m+4=0=m=2 0.50
M hi d6 ta o ham 56 y = ¥* —4x+3
Ta c6 dinh 1:{;:::1(2;—1) 0.50
Bang bién thién
x| @ 2 +00

+oo +00
! \ / 0.50
-1

\ 0.50

ks

X
I ]

2. Giai phuong trinh sau (x —%jxfl + X +(X +%j\/1 -X =X. 2.0
Diéu kién —1<x <1.
Phuong trinh da cho twong duong voi: 0.50

2x(\/ﬁ+\/ﬁ—1)—(M—ﬂ)=o

Pit a=~/1+x; b=+/1—-x, (a,b=0) =2x=a’-b".
Phuong trinh da cho tré thanh:

(¢ =b*)(a+b-1)—(a+b)=0< (a=b)[(a+b)(a+b-1)-1]=0 0.50
a=>b a=b
Tl a+bf —(asb)-1=0 " a+b=1+2\/g
+Véi: a=b =>l-x=l+x < x=0 0.50
+ Voéi: a+b:1+\/g = 1+x+\/1—x:1+\/g oS x=* 5+45
2 2 8 0.50
5+5

- Két luan. Phuong trinh c6 cac nghiém x=0; x ==+ .
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11 .. ) i —2sinx— 2.0
1. Giai phuong trinh: cos 2x+x/§(1+s1n x)= 2cosx+2sin2x—2sinx 1
2cosx—1
0 1 pidu kien:2 120 ! +Z i kon(keZ
diém iéu kién: 2cosx —1 # c>cosx¢5<:>x¢_§+ n,(keZ).
. 0.50
2cosx—1)+2simnx(2cosx—1
Pt@cos2x+\/§(l+sinx):( ) ( )
2cosx—1
2cosx—1)(1+2sinx
<:>cos2x+\/§(1+sinx):( 5 )( | )
COS X —
0.50
& 1-2sin x+3 +/3sinx =1+2sinx
<:>25in2x+(2—\/§)sinx—\/§=0 <:>sinx=§ hodc sinx =-1.
L 3 ) . T . 27
Véi sinx =—— < sinx=sin= < x="—+k2x hodc x="—+k2r,(keZ)
2 3 3 3
- 0.50
Véi sinx=—1<:>x=—3+k27r,(keZ)
0.50

So v6i diéu kién nghiém ctia phuong trinh: x = 27”+ k27 x = -%+ k2, (ke Z).

(x—y+3)Vx+3=4/y+1 2.0
xX—y+3 \/;+ y=2x+1-x>+y=0
( )

2. Giai h¢ phuong trinh: {

x>0
Diéu kién: {y+1>0
y—=2x+120 0.50
Phwong trinh thir nhat trong hé dugc bién ddi thanh phuong trinh : '
(x—y+3)Vx+3=\y+1 o (x-y+2)Vx+3=y+1 -Vx+3
—-x=2 1
o(x-y+2)Vx+3=--T 22 o(x—y+2)|Vx43+—o-—[=0 (1
(x=y=+2) JYy+1+4x+3 ( Y )( y+1+\/x+3J (1 0.50
3 1
Vé6idieukién x >0,y>-1tacd: Vx+3 +———>0.
Y Jy+1+4x+3
Néntir (1) taco: x—y+2=0cy=x+2.
Thay vao phuong trinh thir nhét trong hé ta dugc phuong trinh :
Jr+B3-x=x'-x-2 (*)
Pidu kién 0<x<3. Vi FT>0=VP>0= xe[23]. 0.50
Voimoi x €[2;3] tacd: (1) (x—1)=+/x +(x—=2)=3—x +x*-3x+1=0
2 2
- x°=3x+1 L X 3x+1 34120
(x=1)++/x  (x=2)+3-x
1 _3+\/§ 0.50

+1}=0c>x2—3x+1=0<:>x

) 1
= _3“1)[(x_1)+&+(x_z)+J3_x
7++/5

2 > (tmdk). Vay hé phuong trinh da cho c6 nghiém (x; y) =

b

2 2

[3+\/§'7+\/§J.
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III | 1.Cho a, b, ¢ 1a cac s6 thyc duong tuy y. Chirng minh rang: 2.0

a b C >3\/§

+ +
\/ab+b2 \/bc+c2 \/(3a+a2 2

4,0 | Ap dung bat dang thirc Cauchy ta co

diem 2b.(a+b)s2b+(a+b):a+3b

, 2 2 0.50
Ap dung tuong tu ta dugc

a N b N c S 2a\/5 +2b\/§+2(:\/§
\/ab+b2 \/bc+c2 \/ca+a2_a+3b b+3c c+3a

222 N 22 N 232 _ 32
a+3b b+3c c+3a 2
a b C

+ +
7 a+3b b+3c c+3a
Ap dung bat dang thirc Bunhiacopxki dang phan thuc ta dugc

2

a b c (a+b+c)
+ + > — — .
a+3b b+3c c+3a a’+b° +c” +3ab+3bc+3ca

Mat khac, tr mdt danh gia quen thudc ta co
2
(a+b+c) > 3(&b+bc+ca)

Ta can chirng minh

Hay

3
> —.
4 0.50

Do do ta duoc
0.50

a2+b2+C2+3(ab+bc+ca)=a2+b2+(:2+2(ab+bc+ca)+(ab+bc+ca)

S(a+b+c)2+é(a+b+c)2 =§(a+b+c)2

a b c . (a+b+c)2 _3

+ + >
a+3b b+3c c+3a é(a+b+c)2
3

Tir d6 suy ra 0.50

Vay bt ding thirc dugc chimg minh. Pang thirc xay ra khi vachikhi a = b = c.

2. Goi S'latap hop cac s6 tu nhién c¢6 6 chit s6 khac nhau duoc thanh lap tur cac chir ) 2.0

0; 1; 2; 3; 4; 5; 6; 7; 8. Chon ngau nhién mot s tir tap S . Tinh Xac suit dé s6 duogc

chon khéng c6 hai chit s6 chin dimg canh nhau.

S6 phan tir ciia S 1a 8.4] =53760. Do do, chon ngau nhién mot s tir tdp S c6 53760 0.50
(cach).

Vi s6 duoc chon c6 6 chir sb nén it nhét phai c6 hai chir s6 chin, va vi khong co hai chit
s0 chan dung canh nhau nén s6 dugc chon c6 toi da 3 chit s6 chan.

TH1: Sb dugc chon ¢6 ding 2 chir s6 chin, khi d6 goi s6 can tim 1a abcdef
% ST , , 0.50
Xeép 4 s0 1¢ trudce ta co 4! cach.

[ Te ] [le] Jie] [le]| |
Xép 2 s6 chin vao 5 khe tréng cua cac s6 1é co C;.A2 —4.C} cach.

Trong trudmg hop nay c6 41(C?.4; —4.C} ) = 4416 (s6).
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TH2: S6 duoc chon c6 dung 3 chit s6 chan, khi d6 goi s6 can tim 1a abcdef
Xép 3 chir s6 1é trude ta o 4] cach.
L el Jee ] fe] |
Xép 3 chit s6 chin vao 4 khe tréng cua cac s6 1é c6 C;.4; —C;.A; cach. 0.50
Trong truong hop nay co Aj.(Cj A - Cf.Af) = 4896 (s0).
Vay c6 tat ca 9312 s6 ¢6 6 chit s6 sao cho khong c6 hai chit s6 chin dimg canh nhau. 0.50
LA a1y 9312 97
X4c suat can tim la =—.
53760 560
IV | 1. Trong mit phang v6i hé toa d6 Oxy, cho tam gidc ABC can tai A (-1;3).GoiD la
mot diém trén canh AB sao cho AB=3AD va H 1a hinh chiéu vudng goc cta B trén 2.0
CD. Piém MG - gj 14 trung diém doan HC. Xéc dinh toa do diém C, biét diém B
nam trén duong thang x+y +7=0.
4,0
diém \ ,
Goi N, I 1a giao diém cua duong thang qua
B vuong goc véi BC véi cac duong thang
CD va CA.
Do tam giac IBC vudngtai B va 1.0
AB = AC = A la trung diém cua doan IC,
suy ra D la trong tdm tam giac IBC . Do d6
AN//=1BC.
2
Goi E latrung diém BH , khi d6 E 1a truc
tam tam giac NBM va tir giac NAME 1a
hinh binh hanh nén tur
NE | BM = AM | BM.
Puong thang BM c6 phuong trinh x — 3y =5. Toa d6 diém B 1a nghiém cua hé
S 0.50
Ty = |B(-4;-3)
x—3y=5
T AB=3AD = D(—2; 1) . Luc d6 ta c6 phuong trinh cac duong thing
CD:x+y=-1; BH:x—y=-1.Suyratoaddiém H(-1;0).Suyra |C(2;-3) 0.50
2. Trong mit phang véi truc toa dd Oxy cho hinh thang cdn ABCD (AB/ICD). Goi
H,I lan luot 13 hinh chiéu vudng gbc cia B trén cac duong thang AC,CD . Gia st
M,N lan luot 1a trung diém ciia AD, HI . Viét phuong trinh duong thing AB biét 20
M(1;-2), N(3;4) vadinh B nam trén duong théng x+y-9=0, cos ABM = %

https://tieulun.hopto.org



Xét tam giac ABD va HBI co:

ABD - HCI - HBI . S——n
Va ADB=ACB=HIB. Suyra aABD H< _
M D N L
~HBI e b R 0.50
j A
Ta c6 BM,BN lan luot 13 hai trung tuyén / \|
cia tam gidc ABD, HBI do d: N =7
BM BA
PR _22 g,
BN BH
Lai co

ABM =HBN = MBN =ABH  (2).
Tr (1) va (2) suyra nABH ~ aMBN .

Do d6 MNB = AHB =90° hay MN L NB

Puong thing BN diqua N va vudng goc v6i MN nén c6 phuong trinh 1a: x+3y—-15=0.

x+y-9=0 {x=6 0.50
=

Toa d6 diém B thoa mén .Suyra B(6;3) .
x+3y—-15=0

Goi ﬁ(a; b) (a2 +b* = 0) 1a mot vec to chi phuwong ctia dudng thing AB .

Ta c6 MB(5;5) cung phuong véi vec to u,,, (1;1) . Theo bai ra ta c6:

2 o+ 0.50

— =1 o 8a’+b*)=5(a’+2ab+b*) <= 3a® -10ab+3b* =0

V5 J2(a? + b

a=3b

=
3a=b

Véi a=3b , chon b=1=>a =3 tac6 phuong trinh 3x+y-21=0

V6i b=3a chon a=1=5b=3 ta c6 phuong trinh x+3y—15=0 (loai do trang véi BN ) 0.50

Vay phuong trinh dudng thang AB 1a: 3x+y—-21=0 .

V' | 1. Cho hinh chép S.4BCD c6 day ABCD 13 hinh binh hanh. Goi A’ 1 diém trén S4

sa0 cho - 4’4 = %ﬁ Mit phang (a)qua A’ cit cac canh SB, SC, SD lan
2.0

SB . SD _SC
SB' SD' SC'

luot tai B', C', D'. Tinh gia tri ciia biéu thirc 7 =

4,0
diém | Goi O la giao cia ACva BD.Tacd O
1a trung diém cua doan thang AC, BD.
Cac doan théng SO,A'C', B'D' déng
quy tai /.
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Ta co:

S

sar T SSC'I = SSA’C'

S r S ’ S [Frall
s Dsar | Pscr _ Psac

SSAC SSAC SSAC

SSA’I + SSC'I — SSA'C'

2SSAO 2SSCO SSAC

0.50

oS4 SL SC' SI_SA SC' _ SI (S4' SC\_s4 SC
284SO 25C SO SA SC 250\ S84 SC) S4 SC

0.50

sS4 SC SO SB SD SO
= +—=2.——; Tuong tu: =2.—
s4" SC’ SI

+—=2.
SB"  SD' S1

0.50

SB SD SC S4 3

Suy r

A—t————=——=—.
SB'" SD' SC' S4'" 2

0.50

2. Cho hinh chop S.ABCP day la h7inh thang, day lon BC=2a, AD=a , AB=b.Mit
bén (S4D) la tam giac déu. Mat phang () qua diém M trén canh 4B va song song
véi cac canh S4, BC. (ar)cat CD, SC, SB lan lugt tai N,P, Q. Piat x = AM

(0 < x < b). Tinh gia tri 16n nhat cta dién tich thiét dién tao bai (a) va hinh chop
S.ABCD .

2.0

(a)|| SA va BC nén
() | (SAD) = MQ|| SA, NP || SD Ta co
MN || PQ|| AD|| BC

Theo DL Talét trong hinh thang

aBcp: 2 _EV ()
BA CD

Theo DL Talét trong
BM BO MQ 2
B4 BS S4

Theo DL Talét trong

ascp:CN _CP_PN
ch CS SD

ASAB :

0.50

b—x

Tir (1), (2), 3) suyra MO = NP ="""g; PQ=%2a; MN=a+%a

MN—PQT

. 1
= Thiét dién 13 hinh thang cAn va S, = 5 (MN + PQ)\/MQZ —( 5

0.50

b’ 4p* 2 b 2b

_ l(ab+ax+2axj\/a2(b—x)2 _a2(b—x)2 1 a(b+3x) ax/g(b—x)
b b '

0.50
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12\/_ 2\/_(3x+b+3b 3xj _ a3

(G +h)3b=30) < 5 3

2

Vay dién tich 16n nhét ciia thiét dién 1a V> khi x = g . 0.50
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TRUONG THPT NHO QUAN A PE THI CHON HSG LOP 11 THPT NAM HQC 2018 — 2019
TO TOAN- TIN Mbén: Todn - Lép 11 - Chwong trinh chudn
Thoi gian: 180 phiit (Khéng ké thoi gian phat dé)

M3 dé thi
HO VARN:. ... LOPi..oiiiiiie e 123

I. PHAN TRAC NGHIEM (14,0 diém)
mx3 mxz

3

Cau 1. Chohamsé f(x)=- —(3-m)x+2. Tim tap hop tat ca céc gia tri thyc cua tham s6 m dé

f'(x)<0 véimoi x.

A. (0;2) B. (0;2}. C. [0;2}. D. [0;2).
5 5 5 5

Cau2. Tircacchitsd 1,2,3,4,5,6 1ap dugce cac sb6 ¢6 bodn chit sd khac nhau. Léy ng'flu nhién mot sd.
Tinh xé4c sut dé sb do c6 chir sd 4.
A S B. L. c. 1. . 2.
4 3 4 3
Cau 3. Cho tor di¢n ABCD. Goi M, N, P tht ty 1a trung trung diém cta AC, CB, BD. Goi d 1a giao

tuyén cta (MNP) va (ABD). Két luan ndo dung?
A. dIlAC. B. d = (4BC). C. d//BC. D. d//(4BC).

Céu 4. Tim gia tri thuc cua tham sb m #0 dé ham sd y = mx® —2mx—3m—2 co gia tri nhé nhit bang —10
trén R.

A. m=2. B. m=-2. C. m=-1. D. m=1.
CAu 5. C6 bao nhiéu s6 tu nhién x thoa man 347 — 47, +42>0?
A. 2. B. 0. C. 7. D. 5.

CAu 6. Trén doan [—2018;2018] phuong trinh sinx (2 COS X — \/5) =0 c0 tat ca bao nhiéu nghiém ?

A. 3856. B. 1286. C. 2571. D. 1928.
2sin2x+cos2x

Céu 7. Trong tap gia tri cia ham s6 y = c6 tat ca bao nhiéu gi tri nguyén?

sin2x—cos2x+3
A. 1. B. 3. C. 2. D. 4.

Céu 8. Cho ham s6 y = ax’ + bx+c¢ c6 dd thi nhu hinh bén duéi. Khiang dinh nio sau day dung?

\ ALy /
xT
5 >
A. a>0,b<0, c<0. B. <0, b<0, c<0.
C. a>0,b<0, c>0. D. a>0,56>0, ¢c>0.

Cau 9. Xéthamsd y =tanx trén khoang (—%,%) Khiang dinh nao sau day 1a dung ?

A. Trén khoang (—%;O] ham s6 déng bién va trén khoang (O; %j ham sd nghich bién.
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B. Trén khoang ( % %) ham s6 luén dong bién.
A ” T . X A . e
C. Trén khoang ( > Ej ham s6 luén nghich bién.
D. Trén khoang ( % OJ ham s nghich bién va trén khoang (O;%) ham sé dong bién.

Cau 10. Cho ham s y =2

. c6 d6 thi cit truc tung tai A(0;-1), tiép tuyén tai A4 co hé sb goc k=-3.
x—

Céc giatricua a, b la:
A. a=2, b=1. B. a=1, b=2. C. a=1, b=1. D. a=2, b=2.
Céu 11. S6 dudng thing di qua diem M (5;6) va tiép xtic véi duong tron (C): (x—1)* +(y—2)* =1 1a

A. 0. B. 1. C. 2 D. 3.
A A K 1A Uy —uy =54 X £ A v A A- s A A A a
Cau 12. Cho cap s0 nhan (un) bict . Tim s0 hang dau u, va cong boi g cuia cap so nhan trén.
Ug—u, =
A, uy=-9;g=-2. B. u,=9;g=-2.
C.u=9;q=2. D. u,=-9;¢=2.

3 (=) 22

n+l lé
5+(-4)

Cau 13. Giatri cua lim

A. —%. B. —wo. C. 4. D. 0.
Cau 14. Cho hinh 1ap phuong ABCD.A'B'C'D’ c6 canh bang a. Tinh khoang tir diém B dén mit phing

(4B'C).
A 2 B 43 c. @3 p, 46
3 2 3 3
Céu 15. Cho hinh lang tru tam giac ABC.A'B'C’', ¢6 M 1a trung diém cua doan thing BC. Vecto A'M
duoc biéu thi qua cac vecto ﬂ?, E‘,ﬂ nhu sau

A AM=AB+AC—AA'. :&ZM%?E%ZL;H.

c.ZﬁZ:%Z§+%Zﬁ—ZZ. D.ZGZ:%Z§+526+ZZ.

Cau 16. Cho bdn diém khong ddng phang, ta c6 thé xac dinh duoc nhiéu nhit bao nhiéu mit phing phan biét
tir bon diem da cho?

A. 2. B. 4. C. 6. D. 3.
Cau 17. Cho hinh ling try tir giac déu ABCD.A'B'C'D’ c6 canh day bang a, goc giita hai mit phang
(ABCD) va (ABC') c6 s6 do bang 60°. Canh bén ctia hinh ling tru bang:

A. a\/g. B. 2a. C. a\/z. D. 3a.

J2x-1-1

Cau 18. Tim gidi han sau 4 =lim——F———

22X

A. 1. B. i C. 2. D. 2
2 3

Cau 19. Cho hinh 1ap phuong ABCD.A'B'C'D' c6 canh banga . Goc giita hai dudng thing AC va BA' 1a:
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A. 45°. B. 60°. C. 30° D. 120°.

‘ -1 .
Cau 20. Him s6 y =, fM c6 tap xac dinh D la:
4+cosx

A. D=R. B. D=0.
C. D=R\{k7z|keZ}. D. D={k27z|keZ}.

Cau 21. Cho hai duong thang phéan biét a, b va mit phang (P), trong do a L (P) Chon ménh dé sai trong
cic ménh dé sau?
A. Néu b L(P)thi a // b. B. Néu b // a thi b L(P).

C. Néua Lb thib//(P). D. Néu b (P) thi b La..

Céu 22. Lap phuong trinh tiép tuyén v6i do thi ham s6 y = f(x) théa man f*(1+2x)=x—-f(1-x) tai
diém c6 hoanh d§ x=1?
1 6 1 6 1 6 1 6

A. =—=X——. B. =——X+—. C. =—X+—. D. =——X——.
4 77 4 7 7 4 7 7 4 77

Cau 23. Mot hop dung 4 vién bi xanh, 3 vién bi dé va 2 vién bi vang. Chon ngau nhién hai vién bi. Xéc
suét dé chon dugc hai vién bi cung mau la
A L. B. L. c. - D. >
12 6 36 18
Céu 24. Cho hinh ling try déu ABC.A'B'C’ cb tat ca cic canh bang a (tham khao hinh bén). Goi M 1a
trung diém cua canh BC . Khoang céach giita hai duong thang AM va B'C la

A D2 B. av2. c. W2 D. a.
4 2
Cau 25. V6i gia tri ndo cua m thi phuong trinh (m—5)x*+2(m—1)x+m=0 c¢6 2 nghiém x,, x, thoa
X <2<x,?
A. m=>5. B. m<§. C. gﬁmSS. D. §<m<5.

Cau 26. Cho tam gidc ABC c6 A(O;l) trong tam G(l;—l)du(‘)’ng cao AH :2x+y—-2=0 khi d6 duong
thang BC c6 phuong trinh:

A. 2x+y-3=0. B. x-2y-2=0. C. 2x—4y-11=0. D. x-2y-4=0.
Cau 27. V6i gid tri ndo ctia m thi phuong trinh 3sin® x +2cos” x =m+2 c6 nghiém?

A. m>0. B. m<0. C. 0<m<l. D. -1<m<0.
Cau 28. Cho ham s f(x)=x(x—l)(x—2)...(x—2018).Tinh f’(O).

A. f'(O)=2018!. B. f’(O):—2018!. C. f'(O)zO. D. f'(O)=2018.

Cau 29. S6 nghiém cua phuong trinh sin 5x + V3 cos5x =2sin7x trén khoang (O;%j la

A. 2. B. 1. C. 4. D. 3.
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Cau 30. Cho khai trién (3x+2)" = a, +a,x +a,x* +...+ a,x'* . Hé s6 16n nhét trong khai trién d6 1a

A. a;. B. a, C. a,. D. a,.
Céu 31. Gieo hai con suc sic. Xac suat dé tong hai mat 1a mo sé chia hét cho 3 1a.
A2 B. 1L c. B D. L.
36 36 3

X +x+1khix>1

(a 1a tham s6). Khi ham s6 lién tuc tai diém x =1 thi gia tri
ax+2 khix<l1

Céu 32. Cho hamsé f(x) :{

clia a bang:
A. 0. B. 3. C. 1. D. 1
Cau 33. Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a . Khoang cach giita BB' va AC bang:

g a3 a a2
.—3 .

A. C. —. D. .

a
2 3 2
Cau 34. Cho tam giac ABC vudngtai B, BC = a~/3. Tinh AC.CB.

2 2
A. —“2‘6. B. 3d°. C. "f. D. 34>

Céu 35. Mot chat diém chuyén dong c6 phuong trinh s(¢)=¢" -3¢ +9¢+2, (¢>0), ¢ tinh bing gidy va

s(t) tinh bang mét. Hoi tai thoi diém nao thi van toc cua vat dat gid tri nho nhat?

A. t=3s. B. ¢t=1s. C. t=2s. D. r=6s.
2

Céu 36. Cho hamsd y = al

. Tinh y(mo) (O) .

A. Y(0)=1001.  B. '™ (0)=99L. c. y"(0)=-1001.  D. Y (0)=-99!.
A L2 21 - \ 2 \ x==l+t . A, 2R 3 A
Cau 37. Xéc dinh a d¢ hai duong thangd, :ax+3y+4=0 va d,: 343 cat nhau tai mot diém nam trén
y=3+

truc hoanh.

A. a=1 B. a=-1 C. a=-2 D. a=2
Cau38. Tucacsd 1,2,3,4,5,6 lap duoc bao nhiéu $b tu nhién co6 ba chir s khac nhau. Tinh téng tat ca
cac s6 do?

A. 120. B. 42000. C. 2331. D. 46620.

Céu 39. Cho tir dién déu ABCD c6 do dai cac canh bang 4. Piém M 14 trung diém cua doan BC, diém E
nam trén doan BM , E khong trung véi B va M . Mat phang (P) qua E va song song v&i mat phang
(AMD) . Dién tich thiét dién cta (P) vdi tr dién ABCD bang # . Do dai doan BE bang

B 2. C. 1. D. 2.

1
6 3 3
Céu 40. Cho hinh chép déu S.ABCD . Mit phang («) qua AB va vudng géc v6i mit phing (SCD). Thiét

A.

dién tao boi (@) véi hinh chép da cho la:

A. Hinh thang vudng. B. Hinh binh hanh.

C. Tam gidc can. D. Hinh thang cén.
Cau 41. Cho hinh chop S.ABCD c6 day ABCD 1la hinh thoi canha, goc ABC =60 Mit phang (SAB) va
(SAD) cung vudng goc véi mit phang day. Trén canh SC 1ay diém M sao cho MC =2MS . Khoang cach tir
diém M dén mat phang (SAB) bang:
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A L B W2 c. 3. p, 93
3 3 6 3
Cau 42. Biét rang phuong trinh x° + x* +3x —1= 0 c6 duy nhat mot nghiém x,, ménh dé nio dudi day dung?
A. x,€(1;2). B. x,e(0;1). C. x,€(-10). D. x,e(-2;-1).

Céu 43. Cho tr dién ABCD ¢6 AB =6, CD =8. Cat t dién boi mdt mit phang song song v6i AB,CD sao
cho thiét dién d6 1a mot hinh thoi. Canh ciia hinh thoi d6 bang:

A2 B. 18 c. L p. 5.
7 7 7 7
Cau 44. Cho ham sd y = f(x) =1+ cos’ 2x . Chon két qua dung ?
—sin4x —sin2x
A df(x) = —=—%% gy B. df(x)= —2% 4y
241+ cos® 2x 1+ cos® 2x
C. df(x)= —Sm4% 4 D. df(x)=—252% 4y
V1+cos® 2x V1+cos® 2x
. 2x+1 .z . \ ,
Ciau 45. Cho ham s0: y = x+1 (C). S6 tiep tuyen cua do thi (C) song song voi duong thang A:y =x+1
x+
la:
A. 0. B. 3. C. 1. D. 2.

u, —u; +u; =10

Céu 46. Cho cap sb cong (u,) voi { . S6 hang dau va cong sai 1an luot 1a

uy, +u, =17
A u =3d=1 B. u,=3d=2 C. uy=2,d=-3 D. u,=1,d=3
. +3 .,
Cau 47. Gid trj cita Tim ~ bing
=20 x—=2

A. 13. B. +oo. C. 5. D. —oo.
Céu 48. Bit phuong trinh: vx* —4 > x+3 c6 nghiém

A. x<-3. B. xﬁ—%. C. 3<x<£2. D. —3Sx£—%.
Cau 49. Biét cacs6 C',C?,C’ theo tht tu 1ap thanh mot cép s6 cong v6i n>3. Tim 7.

A. n=35. B. n=7. C. n=9. D. n=11.

A \ A COS X A A s L: AAL. An
Cau 50. Chohamso y= . Ménh dé nao dudi day dang?
X

A 2y +x" =—xp. B. 2y +xy" =xy. C. y+x"=—xp. D. y +x" =xp.

Ciu 51. Cho diy s6 (u,) voiu, = 1+2+23 +1...+n . Chon ménh dé dang?
n°+

A. limu, =%. B. limu, =%. C. limu, =+o0. D. limu, =0.
Céu 52. C6 bao nhiéu gia tri nguyén cua tham s6 m dé ham s6 y = \/ x* —2mx—2m+3 co tap xac dinh 1a
R?

A. 3. B. 5. C. 6. D. 4.

Cau 53. Cho hinh chop S.ABCD c6 day 1a mot hinh vudng, S4 vudng goc day. Goi M, N lan luot 1a hinh
chiéu vudng goc ctia 4 1én cac duong thang SB,SD. Goi P 1a giao diém cua SC va (AMN). Khi d6 goc
giita hai duong thing 4P va MN bang
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P B. 2. c Z D. =
3 6 4 2
-10 10 .
Cau 54, Cho limZ 105 Gigi han lim /(x)- bang
x—1 x_l x~>1 ( } X)+9+3)
A. 10. B. % C. 1. D. 2.
1 10
Céu 55. Tim s6 hang khong chtra x trong khai trién (xz +—3J ,x#0.
X
A. C,. B. C)/. C. C,. D. C.
Cau 56. Cho biét lim il | —|7)1c;r 2_2 . Gia tri ctia a thudc khoang nao sau day:
X—>—00 alx
A. (—4-1). B. (-7;-4). C. (L4). D. (3;5).

II. PHAN TU LUAN (6,0 diém)
. 2 . ) 3
Cau 1 (1,0 diém). Giai phuong trinh €0s” 2x + cos 2x — ig 0
Céu 2 (1,0 diém). Cho khai trién (3x° - 2)3 (2x-3)’ = ay +ax+a,x* +...+a,x"* . Tim q,,

x2+y2+1:2(xy—x+y) @

x,yeR).
X +3y° +5x-12=(12-y)V3-x (2 (x.yeR)

Cau 3 (1,5 diém). Giai hé phuong trinh {

Cau 4 (1,0 diém). Trong mit phang Oxy cho duong tron (C,):x” + y* =13, dudng tron
(C)):(x=6)*+y*> =25
a) Tim giao diém cta hai dudng tron (C)) va (C,).
b) Goi giao diém co tung d6 dwong cta (C,) va (C,) 1a A, viét phuong trinh dudng thang di qua A
cat (C,) va (C,) theo hai day cung c6 do dai bang nhau.
Cau 5 (1,5 diém). Cho hinh chop S.ABCD c¢6 diy ABCD la hinh vudng canh a,canh S4=a va vudng
gbc véi miat phang (ABCD).
a) Chimg minh ring cac mit bén cia hinh chép 1a nhitng tam giac vudng.

b) M 1a diém di dong trén doan BC va BM =x, K 13 hinh chiéu cia S trén DM . Tinh d6 dai
doan SK theo a va x.Tim gia tri nhé nhat cia doan SK .
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TRUONG THPT NHO QUAN A HDG PE THI CHON HSG LOP 11 THPT
TO TOAN- TIN NAM HOQC 2018 — 2019
Mbn: Todn - Lép 11 - Chwong trinh chudn
) Thoi gian: 180 phiit (Khéng ké thoi gian phdt dé)
I. TRAC NGHIEM: (14 diém). Mbi ciu trd loi diing dwoc 0,25 diém
Mﬁ dé [123]

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

5 6
mmm-m-n---m-mmm-nm-m

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

C|C/A|C|CIDIDI DD B/ADIDD[D CIB/A[CICIDB|/B B|A]

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Mﬁdé[234]
\6 7 8 9 10\11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

26 27 28 29 30\31 32 33 34 35\36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

D/ADIDD/B/BAICIAIAID D/B/A/B/D/B/C/A[C/B/A[B|D]

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

| |
BI/B/B/C/AID/CICIB/A|CIAIB/A[CIAID/D|/D/ CI/D/B|B /D A]

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Mﬁ dé [456]

\6 7 8 9 10\11 12 13 14 15 16 17 18 19 20\21 22 23 24 25\

26 27 28 29 30\31 32 33 34 35\36 37 38 39 40 41 42 43 44 45\46 47 48 49 50\

clc/p/B[B|C|CID|/D/CIB|[D/D|[CID|/C|/B/A|/D/D|/B/A|IC[B|D]

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

II. TU LUAN: (6 diém)

Ciu Pap 4n Piém
s . 3
Giai phuong trinh cos® 2x + cos 2x — 1 0
1 cos2x = %
(L0 | PT< 3 0,5
diém) cos2x = -3 (L)
< 2x= 3+k271<::>x 6+k7z kel 0,5
2 (3x2 —2)3 (2x—3)8 =a,+ax+a,x’ +..+a,x" . Tim a,
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1,0 ; RE ,
diém) (3x* —2)’ (2x-3)' {203"(3;8 ) (~2) ‘Mzc: (2x)" (-3)° ”}
= = 0,25
o (3x° -2) (2x-3) {ZC’%’“ -2y’ }chz”(—z»)g‘h.xh}
h=0
2k+h=11
Theo yéu cau ta c Osks<3 0,25
€0 y€u cau ta co
Y 0<h<8 :
k,heN
k=2 k=3 0,25
\Y4
h:7 ]’l:5 s
suy ra @, = C23% (=2) C]27 (-3)+ C33° C32° (-3)" = 1140480 0,25
1y +1=2(xy—x+ 1
Giai h¢ phuong trinh Y (xy > y) O (x,yeR).
43y +5x-12=(12-y)3-x (2
(1)<:>(x—y+1)2:0<:>x—y+1:0<:>y:x+l 0,25

Thay y =x+1 vao phuong trinh (2) ta dugc phuong trinh
3 2
X +3x +11x—9:(11—x)\/3—x 0.25

<:>(x+1)3+5(x+1)=(\/ﬁ+1)3+5(\/E+1) (3)

it a=x+1; b=+/3—-x +1, phuong trinh (3) tr¢ thanh

(135 S a+5a=b+5b
s 4 v 3 3
diém) Néu a>b thi a” +5a>b" +5b 0,25

Néu a<b thi @®+5a<b>+5b
Néu a=b thi @ +5a=5b>+5b

Vay a=b.
x>0 _
Dodé (3) = x+1=B-x+leB-x=x <1 I LAVIEN
x +x-3=0 2
_—1+\/§ 0.25
Vay h¢ da cho c6 nghiém (x;y) véi 2 .
_1+\/E

2

Trong mit phiang Oxy cho dudng tron (C,):x* + y* =13, duong

tron(C,): (x—6)> +y*> =25

a) Tim giao diém cua hai duong tron (C)) va (C)).

b) Goi giao diém c6 tung d6 duong cia (C) va (C,) la 4, viét phuong trinh dudng
thang di qua A cit (C ,) va (C,) theo hai day cung c6 d¢ dai bang nhau.

(2 ) | @ (C)eotim 0(0;0), ban kinh R, =+/13, (C,) cotam I(6;0)1(6;0), ban kinh

diém) | B =3 0,5
Giao diém cta (C,) va (C,) A(2;3) va B(2;-3).

b) Vi 4 c6 tung 4o duong nén A(2;3)

Puong thang d qua A ¢o pt: a(x—2)+ b(y —3): 0 hay ax+by—2a-3b=0
Goi d =d(0;d);d,=d(I;d)

Yéu cau bai toan tré thanh R,* —d,’= R’ —d,’ =d,’ —d,> =12

0,25
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b=0

2 2
(4a-3b)" (2a+3b) :12352+3ab=0:{b

A +b> a+b’
*h=0 ,chon a=1,suyraptdla: x—2=0.
*b=-3a,cho a=Lb=-3,suyraptdla: x-3y+7=0.

=—3a 0,25

Cho hinh chop S.ABCD c6 day ABCD la hinh vudng canh a, canh S4=a va vudng goéc
v6i mit phang (ABCD).

a) Ching minh rang cac mit bén ctia hinh chép 1a nhiing tam giac vuong.

b) M la diém di dong trén doan BC va BM =x, K la hinh chicu cia Strén DM . Tinh
dd dai doan SK theo a va x.Tim gid tri nhé nhat cua doan SK

0,5
5
(1,5
diem)
a) S4 vudng goc v6i mp(ABCD) nén SA vudng goc véi AB va AD. Vay
ASAB va ASAD vudng tai A4
Lai c6 S4 vudng goc v6i (ABCD) va AB L BC nén SB vudng goc véi BC.
Vay tam gidc SBC vuong tai C. Tuong tu tam gidc SDC vuodng tai D.
b) TacO BM =x nén CM =a—x
Ta c6 AAKD ddng dang véi ADCM (vicé6 AKD = DCM =90°, DAK = CDM ) 025
AK  AD ’
=>—=—
CD DM
2

:AK:DC.;AZ?I:\/%.

X" =2ax+2a — — 0.25
Tam gidc SAK vudngtai 4 nén SK =+/SA° + AK’ = a.\/xz—a—aﬁ-az

x°=2ax+2a

SK nhé nhat khi va chi khi 4K nhonhdt < K=0<x=0 0,25
Vay SK nho nhit bing @ 0,25
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SO GIAO DUC & PAO TAO THAI BINH * = i .
. - L 3 . DE THI CHON HQC SINH GIOI CAP TRUONG
TRUONG THPT NGUYEN PUC CANH NAM HOC 2018 - 2019

D¢ chinh thirc Mon : TOAN 11 | ‘
(Thoti gian lam bai: 90 phut khong ké giao dé )
M3 dé thi 001

Ho vatén thi sinh:............coovviviininninnnn, SO bao danh: ...eeeeeeeeeeere,

I. CAU HOI TRAC NGHIEM ( 6 diém )
Cau 1: Cho hinh chép S.ABCD véi day ABCD 1a hinh binh hanh. Goi E, F 1an lugt 1a trung diém céc

canh SA, SB Goi M 1a diém bt ki trén canh BC ( khong trung voi B, C). Thiét dién ctiia mat phrfmg
(MEF) véi hinh chop S.ABCD la:

A. Hinh tam giac B. Hinh binh hanh C. Hinh thoi D. Hinh thang
Céu 2: Cho ham s y =M . Tim céc gi tri m dé y'>0,Vxe (—E;OJ
sinx—m 2
A. m<0 hoac m>?2 B. m<—1hoac 0<m<?2
C. m<0 hoac1<m<?2 D. m<2

Céu 3: Cho hinh ling tru tam giac déu ABC.A’B’C’ ¢c6 AB =a, AA'= a6 . Goi E 1a trung diém cta
B’C’. Goi ¢ 1a goc giita duong thang AE va mit phiang (ABB’A’) thi:

1 4B e 6
A.singp =— B. sinp =— C.sinp=— D. singp=—
4 6 4 6 4 3 4 6
Cau 4: Cho hinh chép S.ABC c6 cac canh SA, BC, AB d6i mot vuong goc véi nhau. Goi M 1a hinh

chiéu vudng goc cia A trén SB. Tim khang dinh sai trong cac khang dinh sau:

A.SA1(ABC) B. AML(SBC) C. ABL(SBC) D. BCL(SAB)
Céu 5: Cho tir dién ABCD déu canh bang a . Hay chi ra ménh dé sai trong cdc ménh dé sau day:

A ABAC=C B. 4B+ CD+ BC+ D=0

C. ABCD=0 D. AC.AD=BC.CD

Cau 6: Cho hinh chép S.ABC c6 SA=SB=SC=AB=AC=1cm va BC=+/2 cm.Tinh gbc giita hai
duong thang AB va SC

A. 30° B. 45 C. 60° D. 90°
Cau 7: Cho hinh chép S.ABCD diay ABCD la hinh thoi tam O, biét SO vudng goc v6i mat phang
(ABCD). Cho AB=a; SB=a; SO= a 36 . S6 do cuia goc gitra hai mat phang (SAB) va (SAD) bang:

A.90° B. 45° C. 60° D. 30°
Cau 8: Tim s6 ty nhién n thoa man : C! +2.C2 +3C} +...+nC" = (n—304).2"

A. 608 B. 2019 C. 305 D. 2018
Céu 9: Trong bdn gidi han sau day, giéi han nao 1a +00?

_ 2
A. lim 22**4 B. lim % C. lim—>**  p, fjm 22 F4
¥t x—2 =2t x =2 =27 x" —4x+4 -0 x—13

Céu 10: Khi phan tich s6 1000! thanh tich cac thira s6 nguyén td, s6 céac thira s6 3 1a:
A. 499 B. 500 C.501 D. 498
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Cau 11: Ong B giri ngan hang 100 triéu dong (ky han thang) voi 13i suat khong d6i 0,5% mot thang . Hoi
sau it nhit may thang thi 6ng B rut ca von va lai du tién d&¢ mua mot chiéc xe may tri gia 130 triéu dong?
A. 52 B.53 C. 60 D. 61

u, =+v2851

(u,,) =(u,) +n , n>1

n+

Chu 12: Cho ddy s6 (u,) x4c dinh boi {

S6 hang thir 2020 ciia day s6 (un) la:

A. 1427 B. 1429 C. 2019 D. 1428
Cau 13: Cho biét ( 372 ] _(2ax-b+D) VA1 61 ab 14 s6 nguyén. Tinh gid tri biéu thirc
Jax—1 (4x-1)
P=3b-2a
A P=29 B.P=-13 C.P=19 D. P=23

3
A £ \ <A £ I TRE F{ X ALK I o
Cau 14: SO phuong trinh tiép tuyén ctia do thi ham s6 y = 3 2x* +3x+1, bict ticp tuyen song song voi

duong thang d:y = 8x —9?7 va cat truc hoanh tai diém c6 hoanh d6 duong la:

A.0 B.2 C.3 D. 1
Ciu 15: V6i m 13 hing s duong. Tinh giéi han lim (\/ x> —4mx+2019 + x) ta duoc két qua bang
1 -1
A. —2m B. — C.2m D. —
2m 2m

Cau 16: Cho hinh chép S.ABCD, diay ABCD la hinh vudng canh 2a, tam giac SAB 1a déu va nim trong
mit phang vudng goc vi mit phang (ABCD). Goi M 1a trung diém cua AD . Khoang céch tir diém B dén
mit phang (SCM) 1a :

a

22 B. a2 C. 32/5 D. 3ay/2
Céu 17: Ham sb nao sau déy lién tuc trén R ?
3 1 x+3

A y=——F+ =—
Y 6+ tan’x B. Y (2 arrd
C.y=+x"-7x"-8 D. y sin3x -1

2sin x —cosx —3

A.

Céu 18: Cho ham sb y=%(m—2)x3 —(m-2)x’+(2m+1)x—5m. Goi S 1a tip hop cac gia tri nguyén

ctia m trén khoang (—3;7) sao cho y'(x) >0,V x e R . Tinh tong cac phan tir cia tap S ta dugc két qua 1a
A. 19 B. 20 C. 17 D. 18
Céu 19: Mot hop dung 9 thé duoc danh sé tir 1 dén 9 (mdi thé ghi mot sb). Rut ngiu nhién 3 thé va nhan

3 s6 ghi trén 3 thé d6 voi nhau. Tinh x4c sudt dé tich nhan duoc 12 mot sé 1é ?

A. % B. % C. % D. %
Cau 20: Cho ham s6 ham s0 y = x.cosx. Chon khang dinh Piing?

A. 2(cosx—y)+x(y" +y)=1 B. 2(cosx—y)—x(y" +y)=0

C. 2(cosx—y)+x(y" +y)=0 D. 2(cosx—y )—x(y" +y)=1
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II. CAU HOI TU LUAN (4 diém )

Céu 1. Cho ham sd y = c6 dd thi 1a (C). Viét phuong trinh tiép tuyén cua dd thi ( C) biét tiép

X+2

tuyén tao véi truc tung mot goc 45°.

Vx?+4+cosx—3

2

Cau 2. Tinh gidi han : ling
X—> X

Cau 3 . Cho hinh ling try ding tam giac ABCA’B’C’ ¢6 day ABC la tam giac vudng tai B, biét AB = a;
AC =2a; CC’ =2a. Goi M, I lan luot 1a trung diém A’B’ va BC’. Tinh goc giita hai dudng thing IM va
AC

Cau 4. Cho hinh chép SABCD, day ABCD I hinh vudng canh a, biét SA vudng goc véi mit phing
(ABCD). Biét goc giira hai mat phang ( SBC) va ( SAD) bang 45° . Goi E, M 1an luot 1 trung diém cta

SC va SA. Tinh khoang céch giita hai duong thang DM va BE.
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KY THI HQC SINH GIOI CAC TRUONG THPT CHUYEN
KHU VUC DUYEN HAI VA PONG BANG BAC BQ
LAN THU XII, NAM 2019

PE THI MON: TOAN HQC 11
Thoi gian: 180 phiit (Khéng ké thoi gian giao dé)
(Dé thi g(fm 01 trang) Ngay thi: 20/4/2019

PE CHINH THUC

Cau 1 (4 diém). Cho daysé (u,) ::1 bi chan trén va thoa mén diéu kién

U, g.um + g.un, Vn=1,2,3,..

Chimg minh rang diy (un ) 6 gidi han hitu han.

Céu 2 (4 diém). Cho A4BCc6 dudng tron noi tiép (1) tiép xic véi BC, CA, AB & D, E, F.
DPuong thing qua A song song BC cit DE, DF lan luot tai M, N. Pudng tron ngoai tiép tam giac
DMN cét duong tron(7) tai diém L khéc D.

a) Ching minh 4, K, L thang hang.

b) Tiép tuyén véi dudng tron ngoai tiép tam giac DMN tai M, N cit EF tai U, V. Chimg minh
rang dudng tron ngoai ti€p tam giac UVL tiép xuc voi dudng tron ngoai tiep tam gidc DMN.

Cau 3 (4 diém). Tim tat ca cac da thiac P(x) € Z[x] sao cho véi moi s6 n nguyén duong, phuong

trinh J'ix) = 3% c6 nghiém nguyén.

Ciu 4 (4 diém). Cho p 1a s nguyén t6 c6 dang 12k +11. Mot tip con S cua tap
M={;23..;p-2; p-1}

dugc goi la “t6t” néu nhu tich cua tat ca cdc phan tir cia S khong nho hon tich ciia tit ca cac phan

tircia M\ S. Ky hiéu A, hi¢u ciia hai tich trén. Tim gié tri nho nhét cta s du khi chia A cho p

R oA I f s -1 % .
x€ét trén moi tdp con tot cia M c6 chira ding P phan tur.

Cau 5 (4 diém). Cho da giac 16i n dinh 4)4,...4, , (n>2). MJi canh va duong chéo cua da giac
dugc t6 boi mot trong k mau sao cho khong c¢6 hai doan thing nao cliing xuat phét tir mot dinh cing

mau. Tim gia tri nho nhat cua k.

HET

(Thi sinh khong dwoc sir dung tdi liéu va may tinh cam tay Cdn bé coi thi khéng gidi thich gi thém)
Ho va tén thi SINh: ......oooovviiiiiiiiiie e SO a0 danh: .....o.veeeeeeeeeeeee
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DAP AN

Noi dung trinh bay

Piem

Pé xuit ciia treomg THPT chuyén Bién Hoa, Ha Nam
~ A +oo . - A N 5 ~ 5 ‘A
Cho day s6 (¢, ),—, bichdn trén va thoa min diéu kién

3

un+2 e g'unﬂ + g'un’

Vn=1,2,3,..

Chimg minh rang diy (un ) 6 gidi han hitu han.

4,0

Tacodu,, > zuw1 + iun S, Jréun+1 u,, +§un, vn=1,2,3,... (1
5 5 5 5

Dﬁwzu4%%,W:m&mmHMmevM2w,Wz&@m 2)

n+l

1,0

1~ A ~+00 . - A A X 4
Vi day so (u,),-, bichin trén nén ton tai so M sao cho u, <M, Yn=1,2,3,... suyra

wSM+§M=§M,WFLL$” 3)

Tir (2) va (3) ta thdy ddy (v,) khong giam va bi chan trén. Do d6, n6 1a diy hoi tu.

0,5

Dat limv, =a va b= %a. Ta s& chimg minh limu, = b.

A A . e . £
Thét vy, vi limv, =a nén Ve >0 nho tiy y, 3n, € N sao cho |v, —d|<=, Vn2n,.
5

Khi d6, nho c6 danh giad
8b| &

Uy t2U, =<7

5 51 5

u b|—§

n+l un _b| < (un+l

—b)+§(un—b>‘=

ta thu duoc

u,, —b|<%un —b| +§, Vn 2 n,

1,0

Tur su kién nay ta suy ra

U, —b‘ <% u, —b‘ +§;

hay

1,0
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3 k
e e 8oy e
u, ., —b‘<(—j u, —b‘+——<(—j u, —b‘+—.
g 5) e 5 .3 \s) 2
5
Do d6 |u, ., —b‘ <evoikdulon thcla |u, —b|<evéindilén va >0 nho tuy y. Vay
limu, =b
s 0,5
Hay day (u, ) c6 gi6i han hitu han (dpcm).
Pé xuit ciia treomg THPT chuyén Lao Cai, tinh Lao Cai
Cho AA4BC c6 duong tron ndi tiép([ ) tiép xtic v6i BC,CA,AB & D,E,F . Puong thiang
qua A song song BC cit DE,DF lan luot tai M,N . Pudng tron ngoai tiép tam giac
DMN cit dudng tron(/) tai diém L khac D. 4.0
b

a) Chung minh 4,K,L thang hang.

b) Tiép tuyén voi dudng tron ngoai tiép tam giac DMN tai M, N cat EF tai U,V .
Chimg minh dudng tron ngoai tiép tam giac UVL tiép xtic véi dudng tron ngoai tiép
tam giac DMN .
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a) Trudc hét ta chimg minh K la triec tdm AMDN . That viy:
Do AN || BC nén ANF =FDB .
Do D,E.F la tiép diém cua (1) trén BC,CA, AB nén BD = BF

— BDF = BFD = ANF = BFD = AFN => AANF cantai A= AN = AF . 1,0
Chung minh tuong ty ta cO AM = AE ma AE = AF nén

AN = AF = AE = AM = ANEM vudng tai E; ANFM vudng tai F

= NE L MD;MF 1 ND ma NE(\MF =K suyra K la trgc tam AMDN

-Bdy gio ta chirng minh A,K,L thang hang:

+Goi T 1a tam duong tron ngoai tiép tam giac DMN . Goi D' 1a diém ddi ximg
cua D qua 7. Tacd ND'||KM (vi cung vudng goc véi ND), MD'|| KN (vi cung
vudng goéc véi MD). Do d6 ND'MK 14 hinh binh hanh. Do A 14 trung diém MN
nén K ciing 13 trung diém KD’.

Do d6 D’, A, K thang hang. (1)

+ Hon nita, t giac DFKL ndi tiép duong tron duong kinh DK nén DL vudng
goc voi LK. Mit khac DD’ 1a dudng kinh duong tron ngoai tiép tam giac DMN
nén DL vudng goc voi LD’. Do d6 L, K, D’ thang hang.  (2)

Tir (1) va (2) suy ra4, K, L thang hang (dpcm).

1,0

b) Goi P lagiaocua UL va (DMN)(P#L); Q lagiao LV va (DMN)(Q#1L).
Do MU tiép xuc (DMN) tai M nén DMU = DNM . Lai c6 MEU = FNM (do 1,0

NMEF ndi tiép duong tron dudng kinh MN) nén UME =UEM = AUME cén tai
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U=UM =UE.

Tac6 UM* =UPUL = UPUL =UE* = % = U—]Lf = AUEP ~ AULE (c.g.c)

— UPE = UEL = 180° —-UPE =180° ~UEL = EPL = LEF (3)

Lai c6 LEF =180° — LDF (do LEFD ndi tiép) va LPN =180° — LDN (do LPND
ndi tiép) nén LPN = LEF (3).

T (3) va (4) suy ra LPN = EPL = P,E;N thang hang.

Chung minh tuwong tu ta ¢ Q;E;M thang hang.

Do MNQP ndi tiép nén ZW\Q = ]VP\Q 1,0
Do NMEF ndi tiép nén NMF = NEF .

Do d6 NEF = NPO = EF || PO = UV || PO.

Do dé (LOP) tiép xtic v6i (LUV) tai L suy ra (UVL) tiép xic véi (DMN) tai

L (dpcm).

Pé xuit ciia truong THPT chuyén Lé Quy Dén, tinh Quang Tri

Tim tat ca cac da thirc P(x} € Z[x] sao cho véi moi s6 n nguyén duong, phuong trinh 4,0

P(x) = 27 c6 nghiém nguyén.

R3 rang deg(P) > 0. Pat deg(P)=m va a 13 hé s6 bic cao nhit cua P, khong mat tong
quat, coi @ = €.
Goi x,, 1a nghiém nguyén 16n nhat ciia phuong trinh P{x) = 27, 1,0

Dé théy limx, = 4+ nén '.imﬁ—:iit m ], vado do limﬁ-?‘- = W,
5

Hon nita, do &g = & 18 udc ciia PQig.g ) — PO nén g =, = 2%, v6i k, 12
sO ty nhién nao do. Suy ra
x afn

bl 1,0

L -] h—
Jg A
i

. Y ghny &I -
va (WZ=1) -lim(ﬁﬂ) = I - a2,

Do do, day (. k, =) phai hoi tu dén [ (nguyén) nao do. Kéo theo

(%2 = 11" = @.3". Do d6, m phai bing 1. 1,0

Dat POx) m gx + . T @y — a0y} = 2 ta suy ra g s 41, 43, Tr do, ta tim duoc tat ca
cac da thirc P(x) thoa méin 13 PCx) m @(x = k) vOi ¢ = <=1, +3 va k 1a mot s nguyén | 1,0
tuy y.

Pé xuit ciia truong THPT chuyén Binh Long, tinh Binh Phuéc 4,0
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Cho p 1a s6 nguyén t6 c6 dang 12k +11. Mot tip con S cua tap
M={;23..;p-2; p-1}
duoc goi 1a “t6t” néu nhu tich ciia tat ca cac phan tir ciia S khong nho hon tich ciia tat ca cac

phan tir cia M\ S. Ky hiéu A ¢ hiéu cua hai tich trén. Tim gia tri nho nhét cua s6 du khi chia

A cho p xét trén moi tap con t6t cia M c6 chira diing phan ti.

p—1
2

p+l p+3
272

AS — (_1)%1 (pT_lj!_ (pT_lj' =2 (pT_lj' =2a (mod p), 150

-1
trong d6 a = —(ij! va théa man p|a®—1 theo dinh Iy Wilson.

Trude hét, xét tip con S = { yees D=2, P — 1} thi rd rang S 1a tap con tét va

Ta xét cac truong hop:
-Néu a =1 (mod p) thi Ay =2 (mod p).

-Néu a=-1 (mod p) thi trong tip con S, thay p;Ll

boi 2L _ Pt
2 2
d& thiy dau ctia A, s& dugc thay d6i thanh 2. Khi do, trong ca hai trudng hop, ta déu chi ra

(mod p) thi 1,0

dugc tap con tot co A s =2 (mod p).

Ta s& chirng minh rang khong ton tai S t6t sao cho A ¢ =1 (mod p). Xét mot tap con t6t S bt
ky va goi a,a’ 1an luot 14 tich cac phan tir cua S,M \ S. Theo dinh Iy Wilson thi 1,0
aa'=(p-1)!=-1 (mod p).

Khi d6, néu a=a’ (mod p) thi p|a®+1, vo 1y vi ta di biét a” +1 khong c6 udc nguyén td

dang 4k +3. Connéu a—a' =1 (mod p) thi (2a —1)* =-3 (mod p), ciing vo 1y vi (_—SJ =-1 1.0
p ’

do theo gia thiét thi p =11 (mod12).

Vay gi4 trj nho nhat can tim 1a 2.

Pé xuit ciia truong THPT chuyén Lé Quy Pon, tinh Binh Pinh
Cho da gidc 16i n dinh 4 4,...4, , (n=2). M3i canh va dudng chéo clia da giac duogc to boi
mdt trong k mau sao cho khong cé hai doan thing nao cing xut phat tir mot dinh cing mau.

Tim gi4 tri nho nhat cua k.

D@ thiy k_ >n—1, boi vi k <n -1 thi hién nhién c6 hai doan thing xuat phat tir mot 0.5
dinh dugc t6 cung mot mau. ’

THI1. Néu n 14 s6 chin thi €01 cac mau cantd 13 0,1,...,n—2. Ta t6 mau nhu sau:
AA; td mau i+ j(mod(n-1)) (0<i,j<n-2)va 44, t6 mau 1,0
2i(mod(n—1)) (0<i<n-2)

Céch t6 mau nay thoa man dé bai. That vay 0,5
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+Néu 44,44, (04, j,k<n—2)td cung mau thi j=k(mod(n—1)). Vo i !
+Néu 44, ,44,(0<i,j<n-2)td cing mau thi i = j(mod(n—1)). Vo 1i !

n—1%*7

+ Néu Ad, A4, (0<i,j<n-2) cling mau thi
2i=2j(mod(n-1)) & i=j(mod(n—1)).Vo1i!

Vay cach nhu trén thoa méan yéu cau bai toan.

Nhu vay k. =n-1.(1)

TH2: Néu n la s6 1¢ thi gia sir t6 v6in— 1 mau la 0,1,...n—2 . Khi d6, tat ca cac doan

thang c6 mau 1,..,n—2 x6a hét chi con lai cac doan thang déu c6 mau 0. Suy ra

n—1 . 0 , N A X X \ A 17 1 0
deg4, =1 do d6 ) deg4 =ni2 ( Vi tong so bac bang 2 lan s6 canh). Diéu nay vo li. |
i=0
Do dé & >n.
Véi k = n ta chi t6 mau nhu sau: Goi n mau can t6 1a 0,1,...n—1 thi A4A; t6 mau
i+ j(modn). Cach t6 nay thoa man yéu cau bai toan . That vay A.A4;, 4,4, t6 cung mau
thi i = j(modn) vo li. 10

Nhu vay k&, =n. (2)

Tu (1) va(2)suyra k__ =2{n2_1}+1.
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SO GD&DT VINH PHUC  KY THI CHON HSG LOP 10, 11 THIPT NAM HOC 2018-2019
pe T MON: TOAN 11 - THPT
Ther gian lam bai: 180 pinit, khing ké thai glan giao dé.

PE CHINH THUC

Ciu 1: Gidi phtrong trinh cos z.r-sin(g- - x} -2=10,

Céu 2: Cho khai trién nhi thirc Newton (¥ = x) =gy +ax + a2 +...+ d,x, (n€N*). Tim h¢ s0

a,,, bictring €'+ C07 =21,
Ciu 3: M6t tAm vai hinh chit nhit duge cudn 100 vong (theo chitu dai thm vai)

quanh mét 13i hinh try ¢6 bén kinh ddy bing Scm sao cho mép vai ludn mng song
v6i trye cia hinh try. Biét ring bé day tm vai 14 0,3cm . Tinh chiu dai tim véi d6.

Ciu 4: Chimg minh rng phuong trinh 4x° +2018x+2019 =0 ¢6 duy nhit m§t nghi¢m thyc.
Ciiu 5. Tir 2018 sb nguyén duong dhu tién 1y ra 6 s xép thanh | day S0 cO dang @, dy,dy,dy,dg, .
Héi ¢6 bao nhiéu diy s6 dang trén biét a,,q,,a, theo thir ty [p thanh mit cdp sb cong.

u, =2019
¢ . :
Ciu 6: Cho ddy sb (,) xéc dinh boi — _z"f-_*_m‘_sl,vne N+’
u, —u, +4036
Z ,YneN*. Tinh limv,.
o+ 20!3

Céu 7: Cho hinh hop ABCD.A'B'C'D'. Goi M 1a mdt diém trén canh AD sao cho AM =—}AD, N

12 mét diém trén dudmg thing BDY, P 1a diém trén dubmg thiing CC" sao cho 3 diém M,N,P thing
. MN
ang. Tinh i s6 ——.
hang. Tinh ti s0 MP
Ciu 8: Cho hinh chép S.4BCD c6 dhy ABCD la hinh thoi canh a, BAD = 60", SA=SB=8C=b va
SD =2b. Goi M 12 trung diém cia BC, diém P trén canh SD sao cho SD = 4SP. Mt phing () qua
M, P vi song song véi AC. Tinh theo a,b dign tich thiét dién tao bdi miit phiing (@) v hinh chop

S.ABCD.
Chu 9: Trong mét phing v6i hé toa d Oxy, cho tam gidc 4BC cln tai 4, phuong trinh duimg thang

AB, AC Vin luot Ja Sx—y—-2=0, x—5y+14=0. Goi D 4 trung diém ciia BC, E la trung dicm cua
AD, M (% %J 1 hinh chiéu vudng gée cia D trén BE. Tim toa d{ cic diém 4, B, C.
Ciu 10: Cho a,b,c 1 cdc sb thye duong va théa min a+b+c¢=1. Tim gid trj nho nhét cda biéu thirc
: [.§r+c-—a:1)2 5 (c+a-b)’ . (a+b-c)
.:Jl+{|b+c}1 b +[c:+r:.'}1 c2+{a+b)z'

SRS ¢ T

Thi sinh khong dwpc sk dung tai ligu va mdy tinh cim tay.
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SO GD&DT QUANG TRI KY THI CHON HSG VAN HOA LOP 10, 11
TRUONG THPT THI XA QUANG TRI Khéa thi ngay 03 thang 4 nim 2019
Mon thi: Toan lép 11

PE THI CHINH THU'C 7 ‘
(Pé co6 01 trang) Thoi gian lam bai: 180 phut, khong ké thoi gian giao dé

Cau I (5,0 diém).

1. Giai phuong trinh: sin®3xcos2x +sin” x = 0.

2. Cho x, va x,la hai nghiém cta phuong trinh: x*—3x+a =0, x, va x,1a hai nghiém cta
phuong trinh: x* —12x+b =0. Biét ring X,,X,,X%,;,x, theo tht ty 1ap thanh mot cap s6 nhan. Hay
tim a,b.

Cau II (3,0 diém).

1. Cho k& la sO tu nhién thoa man: 5<k <2014.

Chimg minh rang: CYCy,, +CiChl +..+ CiCol =CL o .

2. Tim m dé phuong trinh sau c6 nghiém thyc:

m(\/l+x2 N +2)=2\/1—x4 11 —1-22.

CAu III (3,0 diém).

sinn .
+——,v01 VrneN, n>2.

Cho day s6 (u,) dwoc x4c dinh boi: u, =sinl; u, =u, e

Chung minh rang day sb (u,) xac dinh nhu trén 1a mot day s6 bi chan.

Cau IV (3,0 diém). Cho tir dién ABCD c6 tam giac ABC déu canh bang a va tam giac BCD can
tai D v6i DC=% .

1. Chtng minh rang: AD 1 BC'.
2. Goi G la trong tdm tam gidc BCD, tinh cosin goc gitra hai duong thang AG va CD, biét
goc gitra hai mat phang (4BC) va (BCD) bang 30°.

Cau VvV (3,0 diém). Trong mat phéng toa d6 Oxy, cho tam giac ABC véi A(2;1), B(1;-2), trong
tim G cla tam giac nam trén duong thang x+ y —2=0. Tim toa d6 dinh C biét dién tich tam giac

ABC bing %

Cau VI (3,0 diém). Cho cac s6 duong a,b,c théa man: a’ +b* +¢* =3. Ching minh rang:

4 4 4 2 ; )
+1 +1 +1|=23(a+b+c) .DPang thirc xay ra khi nao?
(612+b2 J(if—i—cz )(02+a2 j ( ) 8 Y

HET

Thi sinh khong dwoc sw dung tai lieu va MTCT.

Cadn b¢ coi thi khong gidi thich gi thém.
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Huéng din cham — Toan 11

Cau | Noi dung Piém
Caul. | Giai phuong trinh: sin’ 3xcos2x+sin’ x =0.
(3a)
1. 3d) sin®3xcos2x+sin’ x =0 (1)
Ta c6: sin3x =(1+2cos2x)sinx.
(1) & ((1+2cos2x)’cos2x +1)sin* x =0 1.0d
& (14 cos2x)(1+4cos’ 2x)sin* x = 0 1.0d
sinx =0 kx
|:C082X=—1 RGNS 1.0d
2.(2d) |Cho x, va x,la hai nghiém cua phuong trinh: x*-3x+a=0, x, va x,1a hai
nghiém cta phuong trinh: x> —12x+b=0. Biét ring x,,x,,x,,x, theo thir tu 1ap
thanh mot cip s nhan. Hay tim a,b.
Goi q la cong bdi ciia CSN = x, = x,¢;x, =x,¢°;x, =xq°
Theo viet ta co:
X +x,=3 x(1+q)=3
ah=a e T 1.0d
X, +x, =12 xg' (1+q)=12
x,x,=b x,x,=b
Suyra ¢° =4
+q=2=ux=1,gidiradugca=2,b=32 1.0d
+q=-2 = x, =-3, gidiradugc a=-18, b =-288
Cau IL.
(3d) ,
1. (1.5d) | Cho k 1a s0 tu nhién théa man: 5<k <2014
Ching minh rang: CCk, +CIChL +. .+ C3Cks =k,
Taco: (1+x)°(1+x)*" =(1+x)*"
M=(1+x) =C!+Cix+C:x* +C}x’ + Cix* + C2x° 0.5d
N=(1+x)"" = Chy + CrpraX oot Cog X 44 Cogax ™0 + Gt x™
P=(1+x)" = Chyo + CaproX + oot Choox* +.. 4+ Colisx™® + Cotd ™ 0.5d
Ta c6 hé s6 cia x* trong P 1a C%,, ,P=MN
Ma s hang chira x* trong M.N 1a :
CICh X + CixCll X" + CIxXPCo X 7 + CxXCh i x 7 + CixP O X ™ + Ol O o X 0.5d
Vay : Csocéfom + Cslcgo_ll4 ot Csscé{o_lszt = Cé{ow
2. (1.5d) Tim m dé phuong trinh sau c6 nghiém thuc:
m(m—ﬂJrZ) :2\/1—x4 +\/1+x2 —\/l—x2
DK: -1<x<1, bat t:ﬁ—ﬁ,tliéntuctrén [-1] va t20
=1 =2-21-x' <25 1e[0:42] 0.5d
Pttt: m(t+2)=—t>+t+2 <= m :ﬂ
t+2
Xét (1) = A2 [o;ﬁ ] , f(t) lién tuc trén [o;\/i ] 0.5d
t+2
f'@)= ' 4 <0,Vte (O;\/E) https://tieulun.hopto.o

(t+2)

g




= /(¢) nghich bién trén [ 0;+/2 |
Vay pt dé cho ¢6 nghiém thuc khi f(2)=~v2-1<m<1= f(0)

0.5d

Cau 111
(34d)

N+ . . . . sinn e .
Cho day so (u,) duwoc xac dinh boi: w =sinl; u, =u, ,+——, v6i moi
n

neN, n>2. Chimg minh rdng ddy s6 (u,) xac dinh nhu trén 1a mot day sb bi

chan.

Ta co: %2+2—12+...+L2<2,VneN*,Vi
n
1 1 1 1 1 1
Sttt <l+—+—+..+ =
- 2 n 1.2 23 n(n—1)

=1+1—%+l—l+...+L—l=2—l<2

3 n-1 n n

_sinl N sin 2 sinn

+...+
1? 2? n’

Bang qui nap ta CM duoc: u,

Suy ra : —2<—(1l2+2—12+...+ni2j§un Sllz+21—2+...+n—12<2,VneN*

Vay diy s6 (u,) xac dinh nhu trén 1a mot day s6 bi chan.

1.0d

1.0d

1.0d

CaulV.
3ad)

Cho tir dién ABCD c6 tam giac ABC déu canh bang a va tam giac BCD can tai

D véi DCz% )

1. (1d)

Chung minh rang: 4D L BC .

Goi M la trung diém BC, ta c6:AABCdéu nén AM 1 BC, ADBC cAn nén
DM 1 BC = BC 1 (AMD)= BC 1 AD.

1.0d

2. 2d)

Goi G la trong tdm tam giac BCD, tinh cosin goc gitta hai dudng thang AG va
CD, biét goc giita hai mit phang (ABC) va (BCD) bang 30°.

A

B

Theo gt ta c6 goc gitta MA va MD bang 30°. Ké GN//CD, ndi AN
a3

+THI1: goc DAM bang 30°, ta c6: MD =a = MG = %,AABC déu nén AM = -
Ap dung dinh i cosin cho AAMG

a\/ﬁ Q_aS aﬁ
6

,GN = 3 P AANC co AN:T.Trong AANG

co cos(AGN)=_—55.GQi goc (AG;CD) = o thi cos05=i

J65 J6s

+TH2: Goc AMD bang 150°. Tinh tuwong tu ta c6: thi cosa=£ https://tig

tacd AG =

0.5d

0.5d

lLﬁl:ll-ﬁ(}]opto.o

75

g




0.5d

Cau V. | Trong mat phang toa do Oxy cho tam giac ABC, v6i A(2; 1), B(1;-2), trong tdm
Gad) G ciia tam giac nam trén dudng thang x +y — 2 = 0. Tim toa do dinh C biét dién
tich tam giac ABC bang ?7
Goi M 14 trung diém AB, ta c6 : M(%,;j Goi C(a; b),
suy ra G(“”;Ejed:“” A o atb-d=0,0), Lod
3 3 3 3 :
3a—b-5|
mat khadc 4B:3x-y-5=0=d(C;AB)="——,
J10
1 =[3a-b-5 27
Dién tich S= EABd(C :AB) ="~ J_ To = [3a-b-5=27,(2) Lod
T (1) va (2) ta co hé:
[(a=9 ‘
aib=4 b:_5:>C(9,—5)
3a-b=32 "
b=4 |97
3a~b=-22 ||, _17 272
T 1.0d
Cau VL. ) .
(3d) Cho céc s6 duong a,b,c théa min: a* +b* +c* =3. Chitng minh rang:
4 4 4 2 s .
+1 +1 +1|>3(a+b+c) . DPang thirc xay ra khi nao?
£c12+b2 ](b2+cz j(02+a2 j (a c) 8 Y
T gia thiét ta c6 0<a’,b%,¢* <3. Ap dung BDT Cauchy ta co :
4 4
3—a2+(3_a2)24:>3—a2+122+a2'
4 4 1.0d
Tuong tu: ~+122+b%——S+122+¢°
3-b -c
Do d6: ( 4 +1]( 4 +1j( 4 +1J>(a2+2)(b2+2)(c2+2) (1)
\a?+b’ b* +c? cc+a’ - ’
Ap dung BDT Bun... ta co: 1.0d
(az+2)(b2+2)=(a2+1)(b2+1)+a2+b2+32(a+b)2+%(a+b)2+3
:3((0 +b)’ +2)= (a* +2)(b* +2)(c* +2) > 3((a +b)’ +2)(c* +2)
7 2 1.0d

> %(\/E(a+b)+\/§c)2 —3(a+b+c).(2)
Tir (1) va (2) ta duoc BDT can chirng minh. Pang thiic xay ra khi a=b=c=1
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SO GIAO DUC VA DAO TAOHA NOI  DE THI OLYMPIC NAM HQC 2018-2619
CUM TRUONG THPT MON TOAN - KHOI 11
HA DONG - HOAI DUC Thoi gian lam bai : 150°(khong ké thoi gian giao ¢¢)
........................................... Dé thi gom I trang
Bai 1. (4,0 diém). Giai cdc phuong trinh sau :

a) sin3x++3cos3x=2sin2x.
b) SINX+SIN2x _ 4

sin3x
Bai 2. (4,0 diém).

a) Tim s6 hang chira x° trong khai trién: (2——31'2)10 (x#0).

b) Trong mét hop kin dung 100 tam thé nhu nhau dugc danh sb tir 1 dén 100. Lay ngau

nhién ba tm thé trong hop. Tinh xac sudt ¢ ldy duoc ba tAm thé ma ba sb ghi trén ba tm
thé d6 14p thanh mot cap so cong.

Bai 3. (4,0 diém).

0 © 2018,.2018 _ 52017
a) Tinh 1lmC2018+C"»013x +Cogpx” e+ Coppgx™ " —2

x—-1

=1, u,=4

byoy = U, —6u-2Vn2l, ne[l
Xac dinh cong thirc sb hang tong quét cha diy sé (1,).

Bai 4. (6,0 diém).

a) Cho hinh hgp ABCD.A’B’C’D’ ¢6 tht ca cac canh bang nhau. Diém M di ddng trén
canh AB, diém N di dong trén canh A’D’ sao cho A’N =2AM. Goi (&) la mjt phéng

chira MN va song song véi1 AC. Dung thiét dién cta hinh hop béi () va ching minh ring
() ludn chira mdt dudng thing cb dinh.
b) Cho tr dién ABCD. Ching minh ring;
(AB+CD)?+(AD+BC)? > (AC+BD)?.
Bai 5. (2,0 diém). Ching minh ring véi moi sb thuc a, b, ce[1;2] taludn co:

1 1 1
I Ml St . 1 9
(a+b+c)(a+b+c)'

b) Cho day sé (u,) xac dinh boi: {

Hoc sinh khong st dung tai liéu.
Howa tensthl Sinhzvssmesommmssm 2006 st manamesmsss S&bao danhi.....evveevennn...,
Can b coi thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THPT CAP TiNH

TINH PHU YEN NAM HOQC 2018 - 2019
. ) Mén: TOAN
DE CHINH THUC Ngay thi: 28/3/2019

Thaoi gian: 180 phut (khéng ké thoi gian giao dé)

Cau 1.(3,50 diém) Giai va bién luan béat phuong trinh sau theo tham sb m:
\/x+2\/mx—m2 +\/x—2\/mx—m2 < 2\/; voi m>0.

Cau 2.(3,50 diém) Cho bon s thuc p,q,m, n théa man hé thic
2
(q—n) +(p—m)(pn—qm)<0.
Chimng minh rang hai phuong trinh
X+ px+g=0vax’+mx+n=0
déu c6 cac nghiém phan biét va cic nghiém cua chung ndm xen k& nhau khi biéu dién trén truc sb.

Cau 3.(4,00 diém) Cho tam giac ABC c6 cac canh BC = a, AC = b, AB = c. Goi I 1a tAm dudng tron
ndi tiép tam giac. .

a) Ching minh rang a.I4*+b.1B*+c.IC* = abc.

b) Chiing minh ring \/a(bc — IAZ) + \/b(ca — IBz) + \/C(ab —]Cz) <+/6abc .

Hay chi ra mét trudng hop xay ra ddu ding thirc.

Ciu 4.(4,00 diém) Cho x, y, z 14 3 s6 thyc thoa man x* + y* +z> =1.
a) Tim gia tri nho nhat ctia biéu thirc P = xy + yz +2019zx .
b) Tim gia tri 16n nhét ciia biéu thirc O = xy + yz + 2zx .
Cau 5.(3,00 diém) Cho day s thye (x, ) théa man diéu kién
O0<x, <1

'xn+l(1_xn) 2

a) Chimg minh rang x, >l—i,‘v’n =1,2,3,...
2 2n

b) Tim gidi han cua day (xn) .
Cau 6.(2,00 diém) Cho ham s6 f lién tuc trén R | thoa méan
i) f(2020) =2019;

i) f(x).£,(x) =L ¥x R, wong s ki hicu £,(x) = £ (£ (/ (/(x)))).

Hay tinh f(2018).
Hét

Thi sinh khong sir dung tai liéu va may tinh cAm tay. Giam thi khong giai thich gi thém.
Hovaténthisinh: ... Sdbaodanh: ........oiie

Chitkigiamthi 1: ... Chirkigiamthi 2: ...,

1

https://tieulun.hopto.org



HUGNG DAN CHAM THI
_ (Gom co 5 trang)
1. Huwdéng dan chung

- Néu thi sinh 1am bai khong theo cach néu trong dap 4n ma van ding thi cho du diém timng
phan nhu huéng dan quy dinh.

- Viéc chi tiét hoa thang diém (néu c6) so voi thang diém cham phai bao dam khong sai 1éch
v6i huéng dan chdm va duoc thdng nhit thuc hién trong Hoi ddng cham thi.

- Diém bai thi khong 1am tron sd.

2. Pip an va thang diém

CAU DAP AN  PIEM

~ Giai va bién luan bat phuong trinh sau theo m:

1 H
: \/erZ\/mx—m2 Jr\/x—Z\/mx—m2 <2Jm v6i m>0.

3,504

mx—m>>0

x+Vmx—m* >0

Diéu kién: < x>m (). 0,50 &
x—mx—-m*=>0

m=>0

t* +4m?
bat t=2mx—m’;t20. Thi x = — ——

\/x+2m /t +4m* / t+2m ‘t+2m‘ L00d
Va\/x 2m /t +4m* /t—Zm ‘t—2m‘

 Khi d6 bat phuong trinh da cho la: |¢ + 2m|+ [t — 2m| < 4m,m > 0 (2). 0,504

Vi m>0,t>0nén ‘t+2m‘=t+2m nén:
(2) < t+42m+|t=2m|<4m < |t —2m|<2m—1,m >0 0.50 d
=>t-2m<0=0<¢t<2m

Nghiala 0<2vmx—m’> <2m < m” <mx<2m’> & m< x<2m.

, 1,00 d
Vay tap nghiém cua bat phuong trinh 1a: S = [m; 2m] :

Cho 46 thye p,q,m,n théa man h¢ thitc (q—n)" +( p—m)( pn—gm)<0 (1).

2 Chimng minh ring 2 phuong trinh x” + px+¢=0 (2) va X" +mx +n= 03) 3504
- déu co cac nghiém phén biét va cac nghiém cua ching nam xen k& nhau kh1
_biéu dién trén truc sd.

Tud1euk1¢n(q—n) +(p—m)(pn—qm)<0 suyra p—m#0. 0,50 &

2
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Cac phuong trinh (2) va (3) déu c6 hé s6 a = 1 > 0 nén cac parabol biéu dlen 0.50 d
; déu c6 bé 16m quay 1én trén. e

' Hai pt c6 nghiém phan biét va nam xen k& nhau khi biéu dlen trén truc sb khi va
chi khi @ thi cac ham sé y=x"+ px+¢ (C)va y=x>+mx+n(C')cit 0,50 d
nhau tai 1 diém nam dudi truc hoanh (4).

Hoanh d¢ giao diém ciia (C) va (C’) 1a nghiém ctia phwong trinh

Xtpxtg=xttmxtnox=—r_>. 0,50 d
p—m
Tung d6 giao diém cua (C) va (C*) 1a
2
n— n-—
p—m p—m
1 ) 5 1,00 &
-————|(n=q) + p(n-q)(p-m)+a(p-m) |
(p—m)
1 2
= —2[(11 — q) + (p - m)(pn - qm)} < 0(do (3)).
(p—m)
Vay (4) duoc ching minh, nén khing dinh cua dé bai da chimg minh xong. 0,50d
4,00 d
a) Chimg minh a.I4*+b.IB*+c.IC*= abc 2,50d

Gia sir duong tron (1) tiép xtic véi BC, CA,

AB theo tht ty tai D, E, F. Goi K 1a diém 0,50 d
; doi xting cua / qua AC.
é S N ALAK 1A
Taco —HHE = 4K - =— 0,504
' Spe S ABAC  be
S IB*> S IC?
Tuong ty —2DIE. = Deen - 0.50d

e ca Spe ab
2 2 2
Suy ra 14 T 1B n IC _ S e T Seir + Scem -1 050d
bc ca ab S i5e 7
Suy ra a.l4*+b.1B*+c.1C*= abc. 0,50 d

b) Chirng minh \/a(bc—IAz) +\/b(ca —IBZ) +\/c(ab—IC2) <A6babc 1,50d

Ap dung bat dang thirc Bunhicovski ta c6
\/a(bc—IA2)+\/b(ca—IBz)+\/c(ab—IC2) 0.50 d

S\/(1+1+1)[a(bc—IA2)+b(Ca_[Bz)+c(ab_lcz)]

=\/3[3abc—(alA2 +bIB® +ch2)] =~/6abc . 0,504
D@ thay khi @ = b = ¢ hay tam gidc ABC déu thi ddu ding thirc xay ra. 0,50 d
Cho x, y, z 12 3 s6 thyc thoa man x* +y* +z° =1. 4,00 d

a) Tim gia tri nho nhét cia P = xy + yz +2019zx 2,00d

Ta co: OS()chyan)2 =x2+y2+22+2(xy+yz+zx)=l+2(xy+yz+zx)

0504

3
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: 1 . > .
~ Suy ra xy+yz+zx2—E-Déudéngth1'xc xdy rakhi x+y+z=0.

Do vay

: 0,50 d
P=(o+yz+20)420182r> —~ +20182¢> — - 2018 2 +), 1 2018 2019
2 2 2 2 2 2

X +y 4z =1

P . x+y+z=0 1
Dau “=" x4y ra & S y=0,x=—z=+—
X=-z 2
2 +xt =1 1,00 d

Viéy min P——%khl y=0,x=—z=

\/_

b) Tim gié tri 16n nhat cta biéu thirc Q = xy + yz + 2zx. 2,00 d
- Xét cac gia tri duong cia x, y, z. Vi x>+ y* +z° =1 nén ta c6 thé dat ’

| y=cosa

x=sinacos f, voi a,ﬁe{o;z] 0,50 d
z=sinasin f 2 :

| Thé thi Q= y(x+2z)+2xz=cosasina(cos f+sin B)+2sin’ asin Scos B

Vi ﬂe{ 2} nenQ<\/§cosasma+sm a(l)-

) 1 0,50 d
Dau “=" xay ra khi cos f=sin f=—-
V2
- Bién d6i (1) voi dang
- - 0,504
Qsﬁsin2a+ﬂ=l+l(\/§sin2a—c052a)§l+£=1+\/§-
f 2 2 2 2 2 2 2
V2 -1 sin 2« =?
Diu “="xay ra <> {sin2a cos2a =

V3

J2sin2a —cos2a =3 cos2a =— 3

Slna +\/_ O,SOd
- \/ 3+4/3
Suy ra ;tacla y= = .
12
cosa =

Viay maxQzﬂkhi yz,/ﬂ,x=z=,/3+\/§-
2 6 12

O0<x,<l1

- Cho day s6 thue (xn ) théa man diéu kién

x (l—xn)z

n+l

1 ,
4 3,004

. 1 1
- a) Chung minh rang x, > ——-—,Vn=1,2,3,...
i 2 2n
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b) Tim gidi han cia day (xn) .

. I 1
a) Ching minh rang x, > ———,Vn=1,23,... L50d
2 2n
Ta chiing minh rang bang quy nap: 0.50 d

+Voi n =1, bat dang thic dung.

+ Gia sur bat dang thirc dtiing véi n = k.

I 1 1 1 k+1
Vix,>———=1-x <—+—=—7—- 0,50d
2 2k 2 2k 2k
- 1 2k k 1 1
Laico: x, (1—-x )2—=x,, > = =—— .
| (1= 477 4(k+1) 2(k+1) 2 2(k+1) o504
' Vay bét déng dung véi n = k +1. Vay bét ding thirc ding v6i Vne N . '
b) Tim gi6i han cta day (x, ) 1504
1
TaCé (an—1)220<2>xn(1—xn)ﬁz' OSOd
Kéthop véi (2) taco: x, (1-x,)<x,, (1-x,)=x, <x,,,, day ting.
- Hon nita, theo (1) ddy bi chin, nén ton tai gi¢i han limx, = x,. 0,50 d

L o 1 1
- Lay gi6i han bat dang thirc xn+1(1—xn) ZZ ta dugc xo(l—xo) ZZ =X, = i
i - 0,504

'V‘ limx !
a = —
: .y n 2

Cho ham s6 f'lién tuc trén R, théa méan

i) £(2020)=2019;

ii) f(x).f,(x) =1,¥x € R, trong do f;(x)zf(f(f(f(x)))).
Hay tinh f(2018).

2,004

Kihicu £,(0) =/ (/f (x)). /) =1 (/(/(x)).
Goi D, 1a tap gia trj cia ham s6 f(x) 0504

eDf :

Tir (i) suy 1a2019€ D, tir f(x).f(x)=LVreR=> ﬂ(zozo)zz()ll9

va xf; (x) =LVxeD,.

N . . 1 . 1
Do f lién tuc trén D.=|:m,2019:|CDfnen f;(x):;,‘v’xeD;

0,504
Suyra f ladonanhtrén D vado f'lién tuc trén R nén f nghich bién trén
D.

co a0 A . 1 N 1N : s A A
Gia str ton tai x, € D sao cho f (xo) >— (1). Do la ham nghich bién nén
, X,
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1
fz(xo)<f[_J(2)~
Xo 0,504
! 1 1 1
Va—=f3(xo)>f2 — |suyra f| — |< f;| — |=x,(3).
Xo Xo Xo Xo
1 5.
Tir (2) va (3) suy ra x, > f,(x,) hay f(x,)<f;(%,)=—, mau thuin véi
Xy
(D).
Tuong ty, cling khong ton tai X, € Dsao cho f (xo) <—
o 0,50 d
Vay f(x):l,VxeD. Do 2018 € D nén suy ra f(2018):ﬁ-
X

https://tieulun.hopto.org



SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH G101 CAP TINH LGP 11

QUANG NGAI NAM HOC: 2018 - 2019
Ngay thi: 29/ 3/ 2019
Mbon: Todn
DIt CHINH THUCJ Théi gian lam bai: 180 phut

Bai 1: (5,0 diém) Giai cdc phuong trinh sau:

a. 2cos’x—sin2x.sinx = ~2\/§cos[x+ 2019”]_

b. ():—2)3 + 2. (JL‘—I)3 =3(Jc2 —3x+2).
Bai 2: (4,0 diém)

a. Goi S la tap hop tat ca céc s tu nhién gom nim chir sé dugc chon tir cac chit s6
I; 2: 3; 4; 5, 6; 7. Chon ngdu nhién mot s6 tir S, tinh Xéc suit dé sé duoce chon c6 mat
ding ba chir sé khéc nhau.

b. Cho ham s y = f(x) lién tuc trén [0;1]. Chimg minh phuong trinh
T+ = F(0)]x = £(1) c6 it nhét 1 nghiém thuge [0;1].
Bai 3: (2,0 diém)

Cho day sO (u,) thoa man 2, - Tim cong thic 56 hang tong quét

u, clia ddy sé di cho.

Baii 4: (4,0 diém)
Cho hinh chdép S.ABCD c¢6 day la hinh chi nhat, AD=2a, AB=a; O la giao

diém cua AC véi BD, SO vudng géc véi mat phing (ABCD) va SO =%. Goi M la

trung diém cia BC.
a. Chimg minh dudng thang SM vuéng géc v6i mat phéng (SAD).

b. Goi ¢ 1a goc giira dudng thang SC va mat phfing(SAD) , tinh sing.
Bai 5: (2,0 diém)

Trong mat phéng toa d6 Oxy, cho tam gidc ABC vudng tai 4, c6 dinh B ( —3;2),
dudng phén gide trong géc A 6 phuong trinh x+ y—7 = 0. Viét phwong trinh duong tron
noi Iiép tam gidc ABC, biét dién tich tam giac ABC b°ang 24 va A ¢6 hoanh d6 duong.

Bai 6: (3,0 diém)
a. Cho cac sd thuce duong a, b, c thdoa man a+b+c=ab+bc+ac. Tim gid tri

, ) 2 2 2
nho nhat cua biéu thire P = 7a + qb o +Ja+b+c.
a’+3bc b’ +3ac ¢ +3ab

b. Tim tat ca cac b9 (n,k, p), véi n, k 1a céc s6 nguyén Ién hon 1 v p la mét s

nguyén t6 thoa man »° +»n* —2n* —2p? +1= .

Ghi cha: Cdn b coi thi khéng gidi thich gi thém. https://tieulun.hopto.org



SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI CAP TiNH

THANH HOA NAM HOQC 2018 — 2019
Mon thi: TOAN — Lép 11 THPT
PE THI CHINH THUC Thoi gian 1am bai: 180 phat (Khdng ké thoi gian giao dé)
Ngay thi: 21 thang 3 nam 2019
Sé bao danh............... (Pé thi ¢ 01 trang, gom 5 cau)

Cau | (4,0 diém)
1. Lap bang bién thién va v& d6 thi (P) cua ham s6 y = x*—2mx + 3, biét ring (P) c6 truc ddi ximng 1a x = 2.

2. Giai phuong trinh: X+ 247 —X = 2JX—1+—x? +8x—7 +1.

Cau Il (4,0 diém)

2sin2xX—cos2x—7sin x+4+\/§ B
2c0s X ++/3

y? —4y° +4y:\/x+1(y2 —5y+4+«/x+1)

2JX* = 3x+3+6x—7 =y (x=1)" +(y* —1)v/3x -2

1. Giai phuong trinh: 1.

2. Giai h¢ phuong trinh: (x,yeR).

Cau 111 (4,0 diém)
1. Cho ba sb duong x, y, z théa man: 4x* + 4y® + z° = %(2x+2y+ z)z. Tim gid tri 16n nhat cua biéu thirc:

8x* +8y% +7°
(2x+2y+2)(4xy +2yz+22x)

u =2 o . . e . 2n*+3n+1
' .. Tim sb hang téng quét uy, va tinh gigi han ljm 2030 +1

2. Cho day s6 xéc dinh béi: )
Uy =4U,+3.4" neN u

Cau 1V (4,0 diém)
1. C6 bao nhiéu s6 tu nhién c6 8 chir s khac nhau ma c6 mit hai chix Ié va ba chit s6 chén, trong d6 moi chix s
chin ¢ mit dang hai 1an?.
2. Trong hé toa do Oxy, cho tam giac ABC noi tiép dudng tron (C) tam |, trong tam G (%;Oj , cac diém
M (0;1), N (4;1) lan luot di xing véi I qua AB va AC, diem K (2;-1) thuge duong thang BC. Viét phuong
trinh duong tron (C).
Cau V (4,0 diém)
1. Cho hinh chép S.ABCD c¢6 day la hinh binh hanh tam O. M6t miat phing khdng qua S cit cac canh SA, SB,
SC, SD lan luot tai M, N, P, Q thoa man: SA=2SM,SC =3SP. Tinh ti s % khi biéu thuc
2 2

T =(S—BJ +4 SD dat gia tri nho nhat.

SN sQ
2. Cho hinh lang try ABCD.A1B1C1D;. Mot mit phang (o) thay doi va ludn song song véi day cét cac doan ABy,
BCy, CDy, DA lan luot tai M, N, P, Q. Hay xac dinh vi tri caa mp( o ) sao cho dién tich MNPQ nho nhat.

--HET... https://tieulun.hopto.org



Huéng din giai Pé thi HSG Thanh Hoéa ngay 21/3 nim 2019

Cau 1.2. Giai PT: x+2J7—x =2X -1 ++—x2 +8x—7 +1.

Pit J7-x=u>0;Vx-1=v>0=u?+v? =6 taco pt:

VZ+l+2u=2v+l+uv <= 2(u—-v)=v(u-v) <
R R

= {X ij (théa man). Vay tap nghiém S = {4;5}.

2sin2x —cos2x —7sinx +4++/3 4
2c0sx +1/3 |

Cau 1l. 1. Giai phuong trinh:

PK: 2c0sX ++/3 #0

Tu pt = 2siN2X —C0S2X —7SINX +4 = 2C0SX < ZCosx(Zsinx—1)+2$in2x—75inx+3=O

. 1 : 1
SinX = — SinX = —
2 = 2

(2sinx—1)(2cosx +sinx —3)=0 <
2cosx+sinx =3 cosx =sinx =1(loai)

<:>sinx=1<:>x:g+k2n (loai nghiém x:%n+ k2n ). KL: nghiém cua pt la X:%+k2n.

y? —4y? + 4y =X +1(y2 —5y+4++/X +1)

Cau ll. 2. Giai hé phuong trinh: , :
24X —3x+3+6x-7=y*(x-1) +(y2 —1)\/3x—2

PK: x> % . T pt dAu twong duong: y(y—2)° —(y—2)° Vx+1=+/x +1(x/x +1—y)
y—-2=x+1=0

<:>(y—\/x+1)[(y—2)2+ x+1]=0<:{ y=vx+l < y=+x+1 (loai nghiem x=-1,y = 2)

Thé y? =x+1 (y > 0) vao pt thir hai thi duoc:

2\X? —3x+3-2+(3x —2) - x/3x 2 = (x +1)(x—1)° —(3x -3)

oo X2 +3x=2(V3x =2 - x) = (x+1)(x ~1)° ~3(x -1)

IX?—3x+3+2
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2 2
o2 X2 a2 X TE2 (2 _gx42)(x+2)

X —3X+3+2 J3x—2+X

+ TH1: x*-3x+2=0<=x=1ux=2 :heconghlem xy =(1,ﬁ u(z,\/?j)

+ TH2: 2 __ V-2 =X+2& 2 82 +X+2 (%)
X2 =3x+3+2 V3X-2+X «/x2—3x+3+2 \V3X =2 +X

D3 théy (*) v6 nghiém vi x z% thi VT(*) < 1 < VP(*).

KL: h¢ ¢6 nghiem (x;y)=(L2)w(243).

Cau lll.1. Cho x, y, z >0 thoa man: 4x*+4y? +z° =%(2x+2y+ 2)2. Tim GTLN cua biéu thuc;

B 8x°® +8y°® +2°
(2x+2y+2)(4xy +2yz + 22x)

bit 2x —a, 2y =D, z =c:>S:a+b+C=l;a2+b2+02:l va biéu thic P
2X+2y+2 2X+2y+2 2X+2y+2 2
3 3 3
tro thanh: p= & T2 ¢
ab+bc+ca

Taco (a+b+c) =a®+b*+c®+3(a+b)(b+c)(c+a) hay la:
(a+b+c)’ =a®+b*+c*+3(a+b+c)(ab+bc+ca)—3abe
a’+b®+c® =S -35(ab+bc+ca)+3abc thé vao P thi:

—3(ab+bc+ca)+3abc ,
( e )+ :>P+3=ﬂ. Mat khac tur gia thiét ta co:
ab+bc+ca ab+bc+ca

1
P=
2 l l A \ 1
1=S :§+2(ab+bc+ca):>ab+bc+ca=ZthevaoPth1taduqc:
P+3=4+12abc = P =1+12abc. Ta chitng minh P =1+12abc£1§1. That vay khi d6 bdt < 6abc£%.
Ta co: (a2+ij+(b2+iJ >a,b 1—C2+i2£(1—C):>CE(O;E:|
36 36) 3 3 2 18 3 3

Xét Q = 6abc = 2ab.3c < 4ab = 2[(a+ b)* ~(a%+ bz)} = 2{(1—0)2 —G—czﬂ < %
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<:>2(1—2C+CZ—%+Czj—éﬁo<:>c2—C+§SO<:>%SCS§. Bdt dung néu ta lay ¢ 1a s6 Ién nhat thi

2 1

1=a+b+c330:>%£c.Tacédpcm.Véy maxlegl tai a:b:%,c:§<:>X=y= z.

‘ : =2 L : . <o
Cau 111.2. Cho day so xac dinh boi: { t .. 11m so hang tong quét u, va tinh

U,,=4u,+34" neN

2n?+3n+1

gidi han lim
u

n

S6 hang tong quat c6 dang u, = 4" (an +b) that vay thay vao cong thic truy hoi thi:

44" (an+a+b)=4.4"(an+b)+4a4" =4u, +4a4" tachon a= % thi thoa mén cong thuc.

Vi u1=4(b+%)=2:>b:—%:>un =4"*(3n-1),neN".

2 2 2n+1)(n+1
207430+l L 20’430+l (2n+1)( +)=4Ii (; j]j.limszrl:O.%:O.

| = n,=
| u m4”‘1(3n—1) 'm 4"(3n-1) e " 3n-1

n

Cau IV.1. C6 bao nhiéu sé c6 8 chit sé khac nhau ma c6 mat hai chit sé 1¢é va ba chit s6 chén,
trong d6 mdi chix s6 chan c6 mat dung hai 1an?.

Goi cac chit sb Ié khac nhau Ia x, y thuoc A ={1,3;5,7;9} va ba chit s6 chin khac nhaulaa, b, ¢
thuoc B ={0;2;4;6;8}.

+ TH1: Néu chon mét chit s6 x 1é dung dau thi c6 5 cach chon, chit s6 16 y con lai va ba chix s6
chan thi s6 cach chon la 4.C3 va chon lai bo (a; b; ¢) c6 mot cach. Bay gio ta ta sap xép vi tri cho
7!
21.21.21
cach chon nghia 1a da xép vi tri cho x, viéc con lai 1a sap xép vi tri cho bo 7 chir s6 con lai).

bo 7 chit s (khdng ké sb 1é x dimg dau) thi ¢6 cach khac nhau la: 4.C2.1. . (Tandixco5

‘ N ! .
Vay truong hop 1 ¢6 céc so thoa mén bai toan la: 5.4.62.% =126000 (S0)

21212

+ TH2: Néu chon mét chir s6 chan a dung dau thi c6 4 cach, hai chir so b, ¢ c6 C2 céach, chon lai

chir s6 a c6 1 cach, chon lai cap (b, ¢) ¢6 1 cach. Chon hai chir s6 ¢ c6 C2 céach . Bay gio ta sap
71

xép Vi tri cho bo 7 chit s6 (khong tinh a) thi s6 cach khac nhau la: Ci.l.l.cg.m = 75600 .

Truong hop 2 ¢6 s6 cac sb thoa man 1a: 4.75600 = 302400 sb.

Vay s6 céc sé thoa man bai toan 1a: 126000 + 302400 = 428400 s.
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Cau IV. 2. Cho tam gi4c ABC néi tiép duong tron (C) tam I, trong tam G(g;oj , cac diém

M(0;1),N(4;1) lan lugt d6i xting v6i I qua AB va AC, diém K(2;-1) thuge duong thang BC.
Viét phuong trinh duong tron (C).

Ta thay IM va IN vudng goc véi cac day cung AB, AC nén di qua céac trung diém E, F cua AB va
AC. Két hop tinh d6i xitng cua M, N qua cac canh AB, AC thi dé dang suy ra cac hinh AICN,
AIBM la céc hinh thoi va do d6: AM=AN=NC=BM=AI=IC=IB=R.

Hon nita ta c6 BM//NC (cuing //Al) va bang nhau nén BMNC 1a hinh binh hanh suy ra BC//MN.
Phuong trinh MN la y = 1, va BC di qua K nén c6 phuong trinh lay = - 1.

Goi D(d; - 1) 14 trung diém cta BC thi toa do caa Bva C laB(d—b; - 1) va C(d + b; - 1).

Viys=0yg =Y. =-1=y, =2.

X =§:>XA+XB+XC =8=X, +2d=8=x, =8-2d= A(8-2d;2).

Mit khac BC = MN =(4;0)=2b=4=b=2.VAMB=MA =R = (d-2)" +4=(8-2d)" +1 nén
d=3ud :% . Tuong ty NC = NA nén (d —2)° +4=(4-2d)" +1 nén d = 3 1a nghiém chung cua
hai phuong trinh trén va khi d6 toa d6 ba dinh: B(1; -1), C(5; -1), A(2; 2).

Goi I(3;m), tr IA=MA=R =6 tac6:1+(m-2)"=5=>m=0um=4=1(3,0)U1(3;4)

Loai I(3; 4) Vi IC = /5. Vay duong tron (C) 1a: (x—3)" +y? =5.

https://tieulun.hopto.org




Cau V. 1. Cho hinh chép S.ABCD c¢6 day 14 hinh binh hanh tdim O. Mot mat phang khong qua S
cit cac canh SA, SB, SC, SD lan lugt tai M, N, P, Q thoa man: SA=2SM,SC =3SP . Tinh ti s6

2
SB hi bidu thirc T = (SBJ +4] 2P dat gia tri nho nhit.
SN SN SQ

it 2—5 - x,:—g —y. Goi O Ia tam hinh binh hanh va G 14 giao didm cia SO véi mp(MNPQ).

SA _SE SC _ SF

Trong mp(SAC) vé AE, CF song song véi MP cit SO tai E, F. Khi d6
SM SG'SP SG

Cong cac Vé ta duge 2 4 2¢ _SOFOE+SO=OF _ 550 1 s BCF 14 hinh binh hanh). Tuong
SM 'SP SG °SG
tu ta cling c6 tong: S—B+S—D gsuyra X+y=2+3=5,
SN 'SQ “SG

Khi d6 ta xét T =x?+4(5-x)" =5x> —40x +100 =5(x—4)* +20>20 =>min T =20 < x = 4.

Cau V. 2. Cho hinh ldng tru ABCD.A;B,C,D;. Mot mét phang (a.) thay doi va ludn song song
Vi day cat cac doan ABy, BC,, CDy, DAy lan luot tai M, N, P, Q. Hay xac dinh vi tri caa mp(a)
sao cho dién tich MNPQ nho nhat.
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D& thay thiét dién A’B’C’D’ c6 dién tich bang hai ddy va bang S. Pat AB =a, BC =b, CD =c,

DA = d, cac canh bén bang nhau va bang 1, ti s6 = AA'=X,0 < x <1. Khi d6 ta lan luot tinh

1

A Ly . S
dugc: A'M = ax, A’Q = (1 - x) d nén ti s6 dién tich —2M =x(1-x).

AABD

4 - e ' ' S ' \ J4 A z
Tuong ty ti so dién tich Sagun _ x(1-x), Sace X(1-x), =2 =x(1-x)va do d6 cong cac
AABC SABCD AACD

2 , N . 1 1
dang thuc trén ta co 2S = W(SA’*“Q +Saemn +Sacne +Sanro ) = m(S—SMNPQ)

Dit Syppo =S' thi S'=S-2x(1-x)S . Vay d¢ dién tich S’ nhé nhat thi 2x(1-x) I6n nhat va ta c6

. (x+1-x)" 1 o1
theo bdt C6 si: 2x(1-x) < Z.T =3 dat duoc tai x = >
Vay khi mp(o) di qua trung diém canh bén va song song véi hai déy thi Syyeq =S'nhé nhat va

bang nira dién tich day.

HET.

Nguoi huéng dan giai: Nguyén Xuan Chung — THPT L& Lai — Ngoc Lic — Thanh Hoa
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SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH G101 TiNH LOP 10,11 THPT

HA TINH NAM HQC 2018-2019
e - Mboén thi: TOAN LOP 11
IDE CHINH THU'Q Thoi gian lam bai: 180 phut

(Dé thi ¢6 01 trang, gom 4 cdu)

Céu 1. (5.0 diém)
(sinx — cosx)(sin 2x — 3)—sin2x—cos2x +1

2sinx—\/§

Héi phuong trinh ¢6 bao nhiéu nghiém thugc khoang (-20187:2019.7)?
b. Tuy theo gia trj ctia tham sé m, tinh gidi han lim (\/" X 42x 1 -NAxT +2x+3 + "L\‘]-

x—d=—s0

=0.

a. Cho phuong trinh

Ciu 2. (5.0 diém)

a. Cho 7 1a s nguyén duong thoa man C'

n?

C?,C? 14n luot 1a sb hang thir nhit, thir 5, thr 15

)2 +(C§m)2 +..+(Co )2 - _:!):(:;

“ 2n+1

clia mjt cp sb cong. Chimg minh ring (CS,H, )2 + (szm:
b. Cho lu6¢i 6 vudng nhu hinh vé&, ¢6 mét con
kién di chuyén tr diém A dén diém B bing
cach di chuyén trén canh dé di qua cac diém
nut cia ludi (diém nut 1a dinh cua cac hinh
vudng nho), mdi budc né di chuyén xudng
dudi hodic di chuyén sang phai dé dén diém
nit gan nhat. Biét ring néu dén diém C thi
kién sé& bj an thit. Gia sir kién di chuyén mot
cach ngdu nhién va né khéng biét tai C sé&
gip nguy hiém. Tinh xdc sudt dé kién dén
duge diém B.

Ciu 3. (5.5 diém)
Cho hinh chop tir gidc S.4BCD cé day 1a hinh chit nhat tim O, canh 48 = a, AD=2a. Goi
M, N lan luot 1a trung diém clia cic canh S4, BC. Biét ring SA=SB=SC = SD va goc
gitra duong thing MN va mat phing (4BCD) 1a 60°.
a. Tinh dién tich tam gidc SBM theo a.
b. Tinh sin cua géc giira dudng thing MN va mit phéng (SBD).

Ciu 4. (4.5 diém)

A

M

a. Cho diy s (u,) théa min 2u, _
Uy =—F——==—, n21, neN
Jou, +1+1
B3t S, =u +u] +u} +....+u’. Chimg minh ddy (S,) c6 gi6i han hiru han va tinh giéi han do.
b. Cho tam giac ABC. Tim gi4 trj 16n nhét cia bidu thirc P = \/sin 4 + /sin B + Y12 sin C.

- Thisinh khéng dugc sir dung tai liéu va mdy tinh cdm tay;
- Cadn bg coi thi khong giai thich gi thém,
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inx — inX— 3- sin®- s 1
Cau 1. Xét plrong trinh: (smx COS()( >IN _ ;; sinx~¢ o =0 (1)
25|nx—x/_2

x¢7—T+k277

PK sinxigo ;‘ (k,10Z)
X¢T]T+|27T

Khi @6 phuang trinh (1) = (six-cox)( sin- B- sin®-c osa =

= (six-cox)( sinX- 3- 2simcosx+ 2sfix=

= (sinx-cox)( sinX- 3+ 2six (si-cosx 3

= (six-cox)( sinX+ 2six—- B= G- {S,mx_COS(,: 0 (@)
sin2x+ 2sinx— 3= 0 (3

PT(2) - sin(x—’zT)z 0o x=lzr+kﬂ, d6i chiéu didu kien ta céx:STn+k2ﬂ(kDZ).

: . sin=1
PT(3) = sinX+2sirk= 3= { , (vn)
sinx=1
Vay x:%r+k2ﬂ(kDZ).
Y/ 5

x[0(-20187;20197 )= - 201ﬂ<7+k 2< 2018~ - 20384—r+ kz 2C
Do kOZ nénk{ -1009, -1008,....,100¢ suy ra c6 2018 ngém.
Cau 1b.Tinh lim (%/X"’ +25% +1 =4 + 2x+ 3+ mx)

X — —00

Néu m=-3 thi lim (\3/x3+2x2+1—\/4x2 + X+ 3+ mx)

X — —00

= Jim ((%/xs F2C +1-X) = (A + 2x+ 3+ 2x))

X - —00

2
. . +
Taco lim (\3/x3+2x2+1—x): lim 2x’ +1 :%

X —00 X —00 %/(XS + 2%2 +1)2 +X{°’/(X3+ X2+ 1)2+ x 2

Iim( 4x* +2x+ 3+ 2x): lim 2x+3 -1
fim |~ I e a2

Suy ra lim (€/x3+2x2+1—\/4x2+ X + 3+mx):%

X - —00

Néu m< -3 thi lim (\3/x3+2x2+1—\/4x2 + X+ 3+ mx)

X > —00

= lim (€ +2X +1-) = (/8¢ + 2+ 3+ 2+ -+ 3K = +00

X - —00

Néu m> -3 thi lim (\3/X3+2X2+1—\/4X2 + 2X+ 3+ mx)

X — —00

= lim (€ +2XF +1-) - (/8¢ + 2+ 3+ 2+ -+ 3K) = oo

) c:-c! _c’-c!

Cau 2a.Theo ga thiét ta c0C> =C!+4d; C* =C! +14d = "

= 7(C-C)=2(C;-C)) » L -7+ &, = (
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n=11

SN-H-2) n0M=-1), o _ 5. 22— of+ 55 0 5
6 2 =50

Vé6i n=11, thi lai théa man ép sH cong

Ta din ching minh (C3,)° +(CZ,)" +(C2)” +...+(C2)’ :%ng

Ta € ching minh bai toanong quélt(C,?)2 +(C§)2 +(C:)2 +....+(C,;“1)2 =%C§n véi n lé

Xét khai trén (1+x)™" = (1+ x)' (x+ 1) =(C2 + Clx+...+ CIx") (COX" +Cox" "+ .+C7)

DPdng nHit hé sd caa X" caadang thirc trén ta co
(o) +(ca) +(ci) +(cd) - (cr) =cy,
n-1 n+1

Donléevac®=C’; Cl=C'"..C2 =C2?;

n n

(1)

nen (C2)" +(CE) +(C2) #(C2) () = 2 () (2 (et ()

n

H

Thay vao (1) ta C(iCr?)2 +(C§)2 + (C,j‘)2 +....+(C,']‘1)2 ==Cj (dpcm

N

Cau 2b Kién mudndi dén B thi kit buéc pha
diqua D

Goi m la sb cach ditt A dén D

Goi n la s cach ditt D d¢én B

Goi k la & céachdi tir D dén B ma khéngdi D E
qua C
G F
H
B

Ta c6 $ cach ditr A &én B la mn; s cach di tr A @én B ma khéngti qua C lamk .

, . z N . z < mk k
Ta co xac sit ma kendi dugcdenBla p=—=—
mn n

Céc cAchii tir D dén B ma cadi qua C 1&: DCEFB; DCIFB; DCIKB; suy ra $achdi tir D dén B c6

ma khoéngdi qua C la 3.

Vi tinhddi xng aia i 6 vudng 2x2 nén &scéach di tr D dén B ma khéng qua C 1a 3.

Suyrak=3,n=6. Do do p=%=%

Céu 3a Vi SA=SC nénOOAC

Vi SB=SD nén SO OBD

Do d6 SO [0 (ABCD)

Trong tam giac SAC ke
MH OAC(HOAC)= MH || SO

— MH O (ABCD)
Theo ga thiét thi MNH = 60°
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Tacé:HQ:ga;QN:% A D
0
3a) (a) _13° H
Z=HQ?*+QN?=| = | +| Z| =
oo ={ 3] +(3) -1
SuyraNH:aT\/E
Do d6 MH = NH tan 60 = a\/4—9 suy raSO =2MH = a\/2_9

2

TaCéSASMB:%SASAB::]iSK-AB; K =+0?+KO? = _3948 +a2:a\/24—3
1 a’+/43
8

Suyra Sg = 4SK AB =

Cau 3b Goi Pla trungdiérp ailaD, taco giécMPCN la h‘lnh binh hanh suy MN//CP ”

Goi a la goc giraduong thing MN va mit phing (SBD), ta thly a bang géc gira duong thing CP va mit
phang (SBD)

Ké Cl OBD = Cl 0(SBD)= a =CPI

Tam giadBCD vubng &i C c6 Cl laduong cao, suy ra

1 _1,1_1,1_5 ol = _ 2
CIZ CB? CD? 4a’ a’ d4a? J5
Tac6CP=MN = 2NH—a\é_3
NG
u =1
Cau 4a Xet day: U = 2u, ——
ou, +1+1

Bang quy np ta ching minhdugc u, > 00n
2u 2( a"ln +1- ])

Tacou,, = =
Su,+1+1 5
o Bu, +2=2/8 +1- 207+ 20, + & 20+ 4 U3, = g%_unﬂ
4 9 4
S :U2+U2+u2+____+u2:u2+_ u-u)==--—u 1
n 1 2 3 n 1 5( 1 n) 5 5 ()

Ta € chang minh (u,) la day gaim.

2(J6-1)
5

That vay co u, = <u, gia St U, >u,,,, thay vao cong trc xacdinh day ta thy u,,, >u,,,.

Vay (u,) la day gim, mau, > 00n suy raén ti gioi han limu_=1 (1 =0)

) 2(\/5u, +1- VB+
Tu dang thic u ,, = ( E ]):I:Z( : )@5I+2:2\/5+]
297+ 20+ 4= 20+ 4~ | = (. Thay vao (1) tacdimSnzg
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Cau 4b P=+/sinA++/sinB+%12/ sirC
Tacé(\/sinA+\/sinB) 2(sinA+ siB F 400% ce%;—B< 40325

= /SINA++/SiNB < %/

= P<2\/;+ %/7\/SI—< 2\/% co&+§ sﬁ}

Ta lai c6 cosg+£ SiC | < co§—+— sitC |= 4c @+§ 3 3
2 2 2 4 2 2

2
_8.3 cosC——l <—8 suy racosg+ﬁ SinC < ?‘/7
32 2 2

Do d6 P<21/4——4</7

1
C=
6 “ ="khi cos%=£ SiC < arccos?—)

A=B
cosC =—
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SO GD&PT NGHE AN KY THI CHON HOC SINH GIOI TINH LOP 11 CAP THPT
NAM HQC 2018 - 2019

Pé chinh thirc

Moén thi: TOAN - BANG A ‘
Thoi gian: 150 phiit ( khong ké thoi gian giao dé)

Cau 1 (7,0 diém).
a) Giai phuong trinh cos2x+ 7cosx — \/g(sin 2x--Tsinx)=8.

x+VE 42x+2 =y +1-y-1

b) Giai hé phuong trinh (x.y e R).

2x*~y-2=0

Cau 2 (2,0 diém). Goi S ’lé tap hop tit ca cac sé tu nhién gém 4 chir s6 doi m’{)t khac
nhau dugc chon tir cdc s0 1,2, 3,4,5,6,7,8,9. Xac dinh s6 phan tu cua S. Lay ngau
nhién mot sb tir S, tinh xéac suit dé sé duoc chon 1a s6 chia hét cho 11 va téng 4 chir sb
clia n6 ciing chia hét cho 11,
Cau3 (2,0 diém). Trong mat phéng v&i hé truc toa dé Oxy, cho hinh chit nhat ABCD ¢6
AB=2BC. Goi M la trung diém cua doan 4B va G la trong tAm tam giac ACD. Viét

. N ( \
phuong trinh dudng thang 4D, biét rang M(1;2) va G| g OJ.

\ 3
Cau 4 (5,0 diém). Cho hinh chép S.4BCD cé déay ABCD la hinh thang can (AB//CD)
ndi tiép dudng tron tim O va SBA = SCA = 90°. Goi M la trung diém cia canh SA.
a) Chimg minh ring MO L (4BCD).

b) Goi ¢ la géc giira hai duong thang 4B va SC. Ching minh rang cos <—i—§.

Céau 5 (4,0 diém).
: ; * gy
a) Cho day s6 (), biét u, =12, ot _ %t 2072 o oy,
_ n +5n+6 n +n
Tim lim—2—.
2n +1

b) Cho ba s6 thuc a, b, ¢ théa min a’ +5° + ¢ = 3abe +32. Tim gia tri nho nhat
cua bidu thirc '
P --:(a'2 +5° +c2)(1a—b|+|b—c|+|c~a’_).

--- Hét---

Ho vaténthisinh.......ccoocoooiovnvvcvicaneee.. Sébdodanh.....................
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SO GD&PT NGHE AN KY THI CHON HQC SINH GIOI TINH LOP 11 CAP THPT
NAM HOC 2018 — 2019
HUONG DAN CHAM PE THI CHiNH THUC
Mén: TOAN — BANG A
(Hudng dan chdm ndy gom 06 trang)
Cau Pap an | Piém
1. a) (4,0 diém) Giai phuong trinh cos2x +7cosx—+/3 (sin2x—7sinx)=8. (1)
7,0d
( ) (1)<:>(cost—\/§sin2x)+7(cosx+ 35inx):8 0,5
<:>cos(2x+%j+7sin[x+%j—4=0 1,0
<:1—2ﬁ#(x+%}+79n(x+%)—4:O
1,0
= Zsinz(x+£]—7sin(x+zj+3=0
6 6
- ) 1
sin| x+—= [==
S
& 0,5
sin(x+%j =3 (ptvn)
" x=k2rx
< keZ).
X=2—7Z+k27r( <Z) 0:5
L 3
Vay phuong trinh ¢6 nghiém x=k27z, x= 2{ +k27,k eZ. 0,5
b) (3,0 diém) Giai hé phuong trinh
x+Jﬁ+2x+2=JWﬂ4—y—1 ) ( )
X,y eR).
X° —(3x* +2y? —6)«/2x2 —y-2=0 (2)
Diéu kién 2x2—y—2>0.
0,5
(D<3(x+l+yyhfx+12+1—Jy2+1:0
<3(X+1+yyk(x+1+yXX+1 )
«/x+1 +1+¢y +1
o (X+1+y)| 1+ xtl-y =0
Vﬁx+nz+l+Jy2+l 0,5
X+1+y=0
X+1-y

1fx+1 +1+Jy +1
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y=—-x-1
= 2
J 14y +1+(x+D)-y=0(*
(x+1)" +1+y° +1+(x+1)—y=0(*) 0.5
Ta cb af(x+1)2+1+«/y2+1+(x+l)—y>|x+]4+(x+1)+|y|—y20 nén
phuong trinh (*) vd nghiém.
Thay y=-x-1 vao phuong trinh (2) ta dugc phuong trinh
X* — (5% +4x—4)V2x* + x-1=0 05
<:>x3+[3x2—4(2x2+x—1)]x/2x2+x—1=0 (3)
Dbit a=+/2x*+x-1>0, phuong trinh (3) tr¢ thanh
x3+3x2a—4a3=O<:>(x—a)(x+2a)2:Oc{ x=3 0.5
X =-2a
>0 — -1-
x=ao V2 +x-1l=x<9 X =35 1+J§:y= 1-5
X“+x-1=0 2 2
Xx=-2a 22 +x-1=-x=1{_ x=0 <:>x=_2_4\/§:>y:_5+4\/E
X +4x-4=0 7 7 05
X_—1+J§ X_—2—4\/§ !
Vay hé d cho c6 nghiém (x;y) véi 2 va o
1+5 —5+42

(2,00)

Goi S 1a tap hop tat ca cac sb tu nhién gém 4 chit s6 d6i mot khac nhau duge
chon tircac s 1, 2, 3, 4,5, 6, 7,8,9. Xac dinh so phan tir cua S. Lay ngau nhién
mot s6 tir S, tinh X&c sudt dé s6 dugc chon 1a s6 chia hét cho 11 va tong 4 chit sd

ctia n6 ciing chia hét cho 11.

S6 phan tir cia S 14 A =3024 (s6).

S0 phan tir ciia khong gian mau 1a n(Q)=3024

Goi A 1a bién ¢b “,sé duoc chon 1a sb chia hét cho 11 va téng 4 chir s6
cua no cling chia hét cho 11”.

0,5

Goi s0 tu nhién gém 4 chit s6 doi mot khac nhau la

abcd (a#0,a=b=c=d)

Theo gid thiétta co (a+c)—(b+d):11va (a+c)+(b+d):11
Suy ra (a+c):11 va (b+d):11.

0,5

Trong cac chit s6 1, 2,3,4,5,6,7,8,9 co cac bo sd gdm hai chir s6 ma
tong chia hét cho 11 1a {2,9};{3,8};{4, 7};{5, 6}.

0,5

Chon cdp s6 {a, ¢} c6 4 kha ning, mdi khd ning c6 2 céch.
Khi d6 chon cdp s6 {b,d} con 3 kha ning, mdi khd ning c6 2 céach.
Nhu vay n(A)=4.2.3.2=148 (sd).

0,5
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n(A) 48 1

Xéc sut can tim la p(A) = Q) = 3024 " 63"

Trong mit phing voi hé truc toa dd Oxy, cho hinh chit nhat ABCD c6
AB=2BC. Goi M Ia trung diém ctua doan AB va G la trong tAm tam gidc

ACD. Viét phuong trinh dudng thang AD, biét rang M (1; 2) va G(g; Oj.

(2,0d)

D K C

Goi H 1a hinh chiéu vudéng goc cia G 1én AB va K Ia trung diém
doan CD.
Pit BC =3a>0, suy ra AB=6a, GH =2a, HM =a.

, 8 22 0,5

MGQ:4a2+a2<:>ﬂ:5a2<:>a —— o a=——,
9 9 3

2 2 8

Suy ra AM =3a=24/2, AG =2 AK =§(3aﬁ)=§.

Go1 A(x,y). Khi dé
AM =22 (1—x)2+(2—y)2=8
|

X +y?—2x—4y=3 0,5
8 <1(5 .Y ., 64
AG=—= ZoX| 4y =—
3 9

x=3y-1

0,5

+) Néu A(-1,0). Puong thaing ADdi qua A va vudng goc véi dudng
thang AM nén phuong trinh dudng thang AD 13 x+y+1=0.
) Néu A(%,g). Puomg thing ADdi qua A va vuéng goc véi duomg | O

thang AM nén phuong trinh dudng thang AD 13 7x—y—-25=0.

Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang can (AB//CD) ndi ticp
duong tron tim O va SBA=SCA=90" Goi M 1 trung diém ciia canh SA.

a) Chtmg minh rdng MO L (ABCD).

b) Goi ¢ 1a goc gitta hai duong thang AB va SC. Ching minh rang

(5,00)

3
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COS <§
?<sa’

a) (3,0 diém)

Goi H 1a hinh chiéu vudng goc ctia diém M trén mat phang (ABCD)
Xét cac tam giac AMHA, AMHB, AMHC c6 1,0

MHA = MHB = MHC =90°

1
MH chung MA=MB =MC ==SA
d 2 1,0

Suy ra AMHA = AMHB = AMHC nén HA=HB = HC

Do d6 H =0, vi vay MOJ_(ABCD). 1,0

b) (2,0 diém)

Vi AB//CD nén goc giita hai duong thang AB va SC la goc giira hai

duimg thing CD VA SC, suy ra cos=|cos SCD| =1-sin*SCD (%) 0.5
Goi diém | 1a hinh chiéu vuéng goc cia diem M 1én mat phing (SCD)
Tacd MD=MC = %SA nén ASDA vuodng tai D 0,5

Mit khac lai c6 MS =MD =MC suy ra | 1a tim dudng tron ngoai tiép

ASCD. Khi d6 sinscD = 2.5 SP__SD

> = Vi AMID vudng tai | nén 0,5
2ID 2MD SA ( 8
ID < MD)

Tu (*) suy ra

2 2 2 >
CoS@ = 1-sin?SCD <\/1_222 :\/SA SD :\/AD :AD_BC .

SA? SA2  SA  SA

BC
cosp < — (dpcm
?<cx (dpcm)

(4,00)

2
a) (2,0 diém) Cho day s6 (u,), biét u, =12, — 2 U *N"=N=2 (g5 og
n“+5n+6 n“+n
Tim lim—2—
2n° +1
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Ta co:
n+l _ un n-2

20, ., :un+n2—n—2<:> 2U _ N
n’+5n+6 n+n (n+2)(n+3) n(n+1) n
2|Jn+1 n n-2
A 2 = 2 +
(n+1)(n+2)°(n+3) n(n+1)"(n+2) n(n+1)(n+2)

0,5

2u. ., u, 2 1
= = + —

(n+1)(n+2)’(n+3) n(n+1)’(n+2) (n+1)(n+2) n(n+1)

U,y 1 _ 1 u, 1 *)

T nen)(nr2)(n+3) (n+(n+2) 2| n(n+1)(n+2) n(n+l)

0,5

u 1 1 A \
bat v, = . - ,tr(*)tacov,,,==v, nén (v,) la
© " n(n+1)’(n+2) n(n+) ) b2 ()

I SR s 1 1 -
cap sO nhan co6 cong boi q:E,v1 =3 suy ra v, =vq =0
2
Uy I :incunzn(n+1)n(n+2)+(n2+3n+2)
n(n+1)°(n+2) n(n+1) 2 2

0,5

Khi @6
n(n +1)2(n+2)
oy . on +(n*+3n+2) n(n+1)’(n+2) n*+3n+2
lim—2—=Iim =lim +
2n? +1 2n? +1 2" (2n2 +1) 2n? +1

Tacod 2"=C°+C +C?+C3+..+C'>C’ = n(n—l()s(n—z)

n(n+1)2(n+2) _0 va lim n®+3n+2 1
2”(2n2+1) 2n’+1 2

) u 1
Vay lim n_—=
a4 2n+1 2

Suy ra lim

0,5

b) (2,0 diém) Cho ba s6 thuc a, b, ¢ thoa man a®+b® +c® =3abc +32. Tim gi4 tri

nhé nhét ctia biéu thic P = (a2 +b? +c2)(|a—b| +b—c|+[c—al).

Taco
a3+b3+c3—3abc=32<:>(a+b+c)(a2+b2+c2—ab—bc—ca):32 (*) 0,5
batt=a+b+c,tu(*)suyrat=a+b+c>0
(*)<:>(a+b+c)[3(a2+b2+cz)—(a+b+c)2J=64

2> 64 0,5
3(a’+b*+c%)= +(a+b+c) =—+t

a+b+c t
Ta chirng minh
0,5

|a—b|+|b—c|+|c—a|2\/2[(a—b)2+(b—c)2+(a—c)2J (**)

5
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That vay,vi vai tro a,b,c binh dang nén gia st a>b>c
la—b|+|b—c|+|c—a|=(a-b)+(b-c)+(a-c)=2(a-c)

Tacs () 2(a-c)>,[2[ (a-b)’ +(b-c)’ +(a—c) |
<:>(a—c)2 2(a—b)2+(b—c)2
& (a-b+b-c) >(a-b)’ +(b-c)’

< 2(a-b)(b-c)=0 ludén ding
Vi vay

32 :8\/5
a+b+c it

\a—be—cMc—a\z2«/a2+b2+cz—ab—bc—ca =2

3P :3(a2 +b? +c2)(\a—b\+\b—c\+\c—a\).

3P 2(%+t2j%:8ﬁ(%+tﬁj28ﬁ.2W:128ﬁ

Suyra P> 1282 :
3
1282 0
Vay gia tri nho nhat ca biéu thirc P 12 ;
Pat duoc khi a= 4+§ﬁ, b=c= 4_?/5 va cac hoan vi cua a,b,c

Ghi ch(: Hoc sinh lam cdch khéc néu ding vin cho diém téi da
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UBND TINH BAC NINH PE THI CHON HQC SINH GIOI CAP TINH

SO GIAO DUC VA PAO TAO NAM HOQC 2018 — 2019
—— , Mén thi: Toan — Lép 11 ‘
BE CHINH THUC Thoi gian lam bai: 150 phit (khong ké thoi gian giao dé)

(Dé thi co 01 trang)

Cau 1. (2,0 diém) Cho ham sé y = (m - 1);1: —2m —3 c6 db thi 1a dudng thing d. Tim m dé duong
thang d cit truc Oz,Oy tai hai diém A va B sao cho tam gidc OAB can.
Ciu 2. (4,5 diém)
37?]
x _—
4
=0.

4Sin2§—\/§COSQ$—1—2COSQ
\V2cos3z +1

x§5+xy2+x:2y3+y
2) Giai hé phuong trinh :
(ZL’3 + 3y + 5)\/2332 +52 =3y +52° +2y+5

1) Giai phuong trinh

Cau 3. (4,0 diém)

V3z+1—z+3

i ) > khi z>1 i
1) Tim @ dé ham sb f(z)= -1 lién tyc tai diém z =1.
M khi z<1
1 <
2u +u

2) Cho day sb (u, ) xde dinh boi u, = 2019;u, = 2020;u, | = - —=n > 2,0 € N Tinh limw,

Cau 4. (2,5 diém) Trong mat phéng véi hé toa d0 Oxy, cho hinh vuéng ABCD c¢6 tam [ . Trung diém
canh AB l1a M(0;3), trung diém doan CI 1 J(1;0). Tim toa d¢ cac dinh ciia hinh vuong, biét dinh D
thuoc duong thing Az —y+1=0.
Ciu 5. (4,0 diém)

1) Cho hinh chép S.ABCD, c6 day ABCD 1a hinh chit nhat vé61 AB = a\/g, BC =a va
SA =SB =SC=25D=2a.Goi K 12 hinh chiéu vudéng géc cia B trén AC va H 1a hinh chiéu vudng
goc cua K trén SA.

a) Tinh d6 dai doan HK theo a.

b) Goi I 1a giao diém cua hai duong thang HK, SO . Mit phang (a) di dong, ludn di qua I va cat
cac doan thang SA,SB,SC,SD lan lugt tai A’, B’,C’, D’ . Tim gié tri nh6 nhat cia P = SA'.SB’.SC".SD’.

2) Cho tir dién déu ABCD c6 dudng cao AH . Mt phang (P) chira AH cét ba canh BC,CD,
BD lan luot tai M, N, P; goi oz 3;~ 1a goc hop boi AM;AN; AP véi mit phéng(BCD). Chtrng minh
rang tan’ o + tan® 8 + tan®y = 12.

Ciu 6. (3,0 diém)
1) Cho tam thirc f(:v) = 1’ + bz + ¢. Chirng minh rang néu phuong trinh f (x) = z ¢06 hai nghiém

phan bidt va b’ — 2b — 3 > 4c thi phuong trinh f[ f(x)] — 2 ¢6 bbn nghiém phan biét.

2) Cho a,b,c 1a cac s6 thuc duong thay dbi théa man (a + b — ¢)* = ab. Tim gia tri nhé nhat cia
Jab | & ¢
+ = .
a+b a 40 a+b—c
3) Lop 11 Toan c6 34 hoc sinh tham gia klém tra mon Toan dé chon doi tuyén duy thi hoc sinh gioi
cép tinh. Dé klem tra gdbm 5 bai toan. Blet rang moi bai toan thi co it nhat 19 hoc sinh giai quyet duoc.
Chtrng minh rang c6 2 hoc sinh sao cho mdi bai toan déu duoc mot trong hai hoc sinh nay giai quyét duoc.

Hét -
HO VA 11 I STIN :... So bao danh ..........cceeeei....

biéu thic P =

https://tieulun.hopto.org



UBND TINH BAC NINH HUONG DAN CHAM
SO GIAO DUC VA PAO TAO THI CHQON HQC SINH GIOI CAP TINH
NAM HOC 2018 - 2019
Mon: Toan — Lép 11

Cau | Loi giai so luge | Piém

1. (2,0 diém)

2m + 3

m —

Taco d cit truc Oz tai diém A[ ;0] (diéu kién m = 1)
0,5

d cit truc Oy tai diém B(O;— 2m — 3)

2m + 3
m—1

Khi d6 AOAB vudngtai O nén AOAB cantai O < OA=0B < = |2m + 3| 0,5

2m+3 =0

= =
|m—q:1

0,5

3 3 3
[l
o W

iy 3 , X \ . C o~

V61 m = -3 ta co ba diém A, B,O trung nhau (Loai). Hai truong hgp con lai thoa man. 0
,5

Vay m = 0;m = 2 1a cac gia tri can tim.

Chu y:

+ Hoc sinh thiéu dieu kién m = 1 trie 0,25 diém.

+ Néu hoc sinh thieu dau tri tuyét doi o buoc 2, ma lam dung cac budc trén va tim ra duoc

m =2 cho 1,25 diém.

+ Néu hoc sinh thieu dau tri tuyét doi o buoc 2, ma lam dung cac budc trén va tim ra duwoc

m=2;m = —g cho 1,0 diém.

CACH’Z: Hoc sinh co"thé) gidi theo cdch ngin hon nhw sau (vén cho diém téi da) )
Vi d cat truc Ox,Oy lan lugt tai A, B sao cho AOAB vuong cin tai O nén d c6 hé so goc
k=1

k = tan45°
==
k=-1

k= tan135°
Mit khac theo gia thiét d c6 hé sd goc k =m — 1.
m—1=1 lm =0

k., voi

Do do6

= .
m—1=0 m =2

2.1 (2,25 diém)

. 1
biéu kién: cos 3z > -3 0,25

Ta c6: phuong trinh da cho twong duong véi

4sin?Z — 3 cos2z = 1 4 2 cos? x_3_7r 075
2 4 >

= 2—2COS$—\/§COSQ$ =2—sin2x < —2cosz = \/§c052x—sin2x

bt

T = —%T—i—k%r( )

T
< COS

2x+%]:cos(7r—x)(:>
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Véi z = —%T +k2m (k € Z), taco cos3z = 0> —% (thoa man diu ki¢n (*) )

. 2 A
Véi z = om + kD <k € Z), ta co cos3z = —ﬁ < 1 (khong thoa man diéu kién <*) ) 0,5
18 3 2 2
Vay phuong trinh da cho c¢6 nghi¢émz = —%T + k27 (k: € Z)
2.2 (2,25 diém)
x3—|—xy2+:1::2y3—|—y(1>
(acs + 3y + 5)\/23&2 + 5z = 3y’ + 52’ + 2y + 5(2)
o« A .« A 2 IS__
biéu kién: 22 + 52z > 0 & 2
x>0
Ta c6 phuong trinh (1) (a:3—y3)+(xy2—y3)+x—y:0
r=y
vyl +ay+29° +1) =0 0,5
(o)l a2 b1 =0 b 1o
2 7 9
Maz® +ay+2y° +1=|z+Z| +2L +1>0,Vz,y € R nén phuong trinh (*) v
2 4 0,25
nghi¢m.
Thay y = = vao phuong trinh <2) ta co
(:z:3+3:z:+5)\/2:z:2+5:1;:31173+5:z:2+2:c+5
<:><:E3+3$+5)(\/2$2+53§—1):3£3+5$2+2$+5—(£E3+3$+5)
2 R
(:)(:l:3+3:c+5)- 20 tov—l :x-<2x2+5x—1) 1.0
V22" + 5z +1 ’
4 2 _ —
@(2$2+5x—1) o +3c+5 —-z|=0& S 1_0(3>
Joz? 452 +1 a:3+3:1:+5:x(\/2w2+5:c +1)(4)
(3)®x:MVx:ﬂ,théamén.
4 4
2
(4) & 2 + 21+ 5= ay22° + 51 = [335 + 2z + 5)}2 = (x.\/2x2 + 5:E)
4\2 , f
& (2") +22" (22 +5) + (22 + 5 = 2°(20 + )
2 ;
<:>($3) +2*(2z +5)+(2r+5)° =0
2 3 0,5
22+ 5 3 ) 20 +2x+5=0 ) , N ’
& |2 + +—-2z+5"=0«& , khong thoa man.
4 ( ) {2%4‘5:0 g
Vay h¢ phuong trinh da cho c6 nghiém
—5++33 —5+33][-5-33 —5-33
(IS?J): 1 ) 1 ) A ) 1 .

3.1 (2,0 diém)
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TXD: R. 0,25
Tacod
lim f(2) = lim———2 T2 225 gy 2 . 0,75
el ol (x2 — 1)(\/337 +1+ \/a; + 3) el (a: + 1)(\/33: +14+ \/x + 3) 4
(a + Q)x a-+2
. T _ _ 0,5
tim f(«) =t === = /(1)
\ X 1 n Co4e R . . a +2 1
Hamsohentuctaldlem$:1<:>hmf(:1:):11mf(m>:f(1)<:> =—&a=-1. 0,5
z—1" r—1" 4 4
3.2 (2,0 diém)
. . 2u +u
Vé6i Vn>2tacou  =—"—"+ &3u  =2u +u  <3u,  —3u =-u +u
n 3 n+1 n n—1 n+1 n n n—1
. 0,5
= (un-H B un) = _g(un B un—l) '
Do do6, day (vn) voi v = (T la mét cép s6 nhan vai v, =1,congbdi ¢ =——
Tacou =u —u  +u ,—u ,+..+u,—u+u =v  +v , +.+v +uy
n—1 1 O
1 )
1 n—1 1 - [_ g 3 1 n—1
— 1_‘-’ tu =1 S+ 2019 = 1_[_5 +2019.
1 1+
3
n—1
Vay u :2019-1—2—2—l = limu :@ 0,5
n 4 4 n 4
4. (2,5 diém)
A 0 B
1
J
D C
Goi a la do dai canh hinh vuéng ABCD .
2 2
2
Tacs AC = av2= JD* = DI’ + 1J* = “;/5] +[“f] :5g 0.5
2
2 2
JM? = JA® + AM? —2JAAM cos 45" = 302 +L 2 302 .ﬁﬁ _ 5o
4 4 4 2 2 8
2
DM?* = AM? + AD* = ‘% = DM* = DJ? + JM*> = ADMJ vudng tai J .
Do d6 JM vudng goc voi JD (1) 7 )
Chu y: Hoc sinh co thé dung cach vec to dé chirng minh tinh chdt vuéng goc
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D thude A nén D(t:¢ +1) = JD(t — 1;¢ + 1), JM(—1;3). Theo (1)
JDJM =06 —t+1+3t+3=0=1=-2= D(—2—1).

0,25

2

D& thiy DM = 24/5 = a2+aZ:>a=4.

4
-~
(@42 1) =16 [o=2iy =1

, |AM =2 |2+ (y—3) =
Goi A(z;y). Vi 1AD:4 (

0,5

V6i A(—2;3) (théa méan)(vi khi d6 A,J cung phia so voéi DM).
= B(2;3) = 1(0;1) = C(2;—1) = J(1,0)

0,75

Vi A[g,g] (loat). (vi khido A,J cung phia so voi DM ).

Vay toa do cac dinh hinh vudng la A(—2;3),B(2;3),C(2;—1), D(—2;—1).

0,5

5.1.a) (1,5 diém)

D/,
Goi O 1a giao diém ciia AC' va BD . Theo gia thiét ta co:

SO 1 (ABCD)= SO L BK,

Ma BK L AC = BK 1 (SAC)= BK L SAva BK 1 HK .

2
! L :>BK2:3%.

Do AABC vuong dinh B nén: > = 5 .
BK AB BC

0,75

D thiy SA L (BHK )= BH L SA.

ASAB can dinh S, BH la dudong cao nén dé thiy HB =

aN 39
.

270" _ e _ 303
T

Chi y: Néu hoc sinh khéng vé diém K nam trong doan AC' thi trir 0,25 diém.

Do AHBK vuéngtai K nén HK’> = HB* — BK®> =

0,75

5.2.b) (1,5 diém)

Taco SH =SB* — BH* :54—a:>HA:??Ta.

T O ké dudng thiang song song v6i SA cit HK tai J .

Theo dinh li Talet ta co ﬂ = OK _ l
AH

AK 3

0,75
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\ 3 oJ 1 ol 1 SO ©6
My — = = = 2 —
5 SH 5 SI 5 ST 5

Chi ¥: Néu ding dinh Iy Melenauyt (khéng chitng minh dinh li) dé tinh ti sé 56:_? =—trr

0,5 diém.
T A,C lan luot ké cac duong thing song song v6i AC cit SO lan luot tai E, F .
SA n SC _S_E+S_F_ SO —-OF + SO + OF _250 _ 12
sA” s’ SI ST SI SI 5 0,5
SO 12 SA  SB SC  SD 24

Khi do6

, 9B
Tuong tu ta cO0 —— + —— .
SB'  SD' 5) SA'  SB' SC' SD' 5)

Ap dung bét dang thirc Cési ta c6
%>4</SA.SB.SC_SD
5 \SA'"SB''SC' SD'

. SA'SB'SC'SD' > 6;—15a4

L 0,25
Dau bang xay ra khi SA' = SB' = SC' = SD' = 5?@

Vay gi4 tri nho nhét cia biéu thie SA’.SB’.SC’.SD’ bang %’a‘* :

5.2 (1,0 diém)

Goi a 1a d0 dai canh tr dién ABCD khidoé AH = a\/g.

Ping thirc can ching minh tan® o + tan® 8 + tan® v = 12 (1) 0,5
1 1 18

b= (2

MH* NH® PH® a @

Tuong duong voi
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Xét tam gidc BCD Tu H ké HI;HJ; HK vudng goc voi BC;CD; BD . Khong mat tinh
téng quat ta co thé gia st M thudc doan BI va goi b3 P3P, lan luot 1a ba goc hop béi
HM;HN;HP véibacanh BC;CD;BD.

Ta co tam giac HMI va HNJ vuongtai I va J nénta giac HICJ noi ti€p

= IHJ =120°= ¢, + ¢, = 120°

Mit khac tong ba goc cuia tam giac BMP bang 180° nén

BMP + BPM + B =180° & (180° — ) + ¢, + 60° = 180° ¢ ¢, — ¢, = 60°

Tu d6 suy ra
1 1 1 12
;T 2 )
MH NH PH a

[sin2 o, + sin’ o, + sin’ ¢3}

)

= L2lnt g+ sin? (120 — ) 4 sin (6, + 60 )

a
_on 20 +1 2(120° 1 2 60°
== —cos2¢, +1— cos ( —¢1)+ — cos (¢1+ ) 05

6 1 1. 1 1. 18

:E 3 — cos2¢, +5C082¢1 —581n2¢1 —i—EcongzS1 -1—5311r12gb1 ==
Vay tan® a + tan® 3 + tan® v = 12

6.1. (1,0 diém)

< C oA 1A , 2 \ \/@ 1 1
bat a = zc,b = yec tu dicukiéntacd (z+y—1) =zy va P = +— - +—.
r+y 4y wy
2
Tacs (a+y— 1 =ay <[ 73| = @ a) a4 o 2w +2) +1]20 03
2 2
< 3(z+vy) —8(x+y)+4§0<:>§§x+y§2.
2 y
batt =z +y, 3 <t <2| thay zy = (t —1)* vao bicu thic P ta duoc
t—1) 1 1 t—1)° 1 1
p— ( )_|_ - 2+ = ( )—|— 5 + 5 0,5
t £ —20t—17 (t—1) t 4+ 4t—2  (t—1)
(t—1) 1 1 1
- + 2+ 2 + 2
t At —17° —t24+4t—2 21t—1)

https://tieulun.hopto.org



2 + A — = 2 +iz2,we
tlt—1] —* +4t—-2+20t—1) tlt—1] ¢

Vaiy P =2&a=b=c=1.

2;2}
3

6.2. (1,0 diém)

Tacéf(f(a:)) v=f(z)+0f (z)+c—x
I (@)} (2) = o]+ 2l f () = 2| + 8] () ~ 2] + 2* +bw e 2
=[f(z)—2|[f(a) + 2 +b+1]. 0.5

Do do T —a::()(:)f(x):x(l)
,f(f( )) 7 +(b+1)z+b+c+1=0(2)

Theo gia thit, (1) c6 hai nghi¢ém phan biét; do b* —2b —3 > 4c nén (2) ciing c6 hai
nghi¢m phan biét.
Goi 7, la nghiém cua (1) ta co xf] +bx, +c=z,.

Khi d6 néu =, 1a nghi¢m cua (2) thi

b+1 0,5
:Ef)—I—(b+1)x0+b+c—|—1:0:>2$0+b+1:0:>x0:_%. :
2
b(b+1 ’
= b—;_l - (2 )+C=—b2i:>4c:bQ—2b—3,tré1igiéthiét.

Do dé, x, khong la nghiém ctia (2). Vay phuong trinh f ( f (x)) — 2 ¢6 bén nghiém phan biét.

6.3. (1,0 diém)

Gia st nguoc lai, tire 1a véi hai hoc sinh bat ky tdn tai it nhat mot bai toAn ma ca hai hoc sinh
d6 déu khong giai dugc. Bay gid ta sé dém cac bo ba (a;, a, y) trong d6 x,y la hai hoc sinh va

a 13 bai todn ma ca hai hoc sinh z,y déu khong giai quyét duoc. Goi & 1a sb tat ca cac bo ba

nhu vay. 0,5
Ta co C’; cach chon hai hoc sinh tir 34 hoc sinh. Vi hai hoc sinh bat ky thi co it nhét mot

bai toan ma ca hai hoc sinh déu khong giai quyét dugc nén & > 054 =561 (1)

Mit khac, vi mdi bai toan a co it nhat 1a 19 hoc sinh giai dugc nén moi bai toan c6 nhiéu

nhét 1a 15 hoc sinh khong giai dugc. Nhu vay, dbi v6i mdi bai toan a c6 nhiéu nhit 0125 cap

hoc sinh khong gidi duogc bai toana .

Dodé k <502 =525 (2 0,5

Tu (1) va (2) din dén mau thuln.

Diéu gid su sai, tre 1a bai todn dugc chung minh.

1. Hudng dan chim nay chi trinh bay so lugc mot cach giai. Bai lam cia hoc sinh phai chi tiét, lap
ludn chat ché, tinh toan chinh xac méi dugc tinh diém t6i da.

2. Vi cac cach giai ding nhung khac dap an, t6 chdm trao doi va thong nhit diém chi tiét nhung
khong dugc vuot qua s6 diém danh cho bai hoac phan d6. Moi van dé phat sinh trong qua trinh
chim phai dugc trao d01 trong t6 chidm va chi cho diém theo sy thong nhit cua ca t6.

3. Diém toan bai la tong sb diém cua cac phan da chim, khong 1am tron diém
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SO GIAO DUC VA DAO TAO KY THI CHON HQC SINH GIOI THPT

HANAM NAM HQC 2018 - 2019
PE CHINU THUC Man: Todan - Lép 11
(D¢ thi gom O frang) Thei gian lam bai: 180 phit

Ciu 1. (4,0 diém)
1. Tinh tdng cdc nghi¢m cta phurong trinh sau (rén |”;ltl{l().rr|

2sin’ [.\' gl J— ms(,\' + L Jsin 3x - 2 [
4 4 4 g
2cosx—+2 e

A —— m—Ssin X —Ccosx — 2sin xcos x -
2. Tim m d¢ ham so y= . 2017 2019 XAc dll'lh vl mm xe|—;—|.
sin®” x —cos® x +2 22

Ciu 2. (4,0 d:em)
1. Mot ngudi A dimg tai gbe O cia truc s x'Ox. Do say rugu nén ngudi A budc ngiu nhién sang

trai hodc sang phai trén truc toa dd véi d6 dai méi budce 1a 1 don vi. Tinh xéc sudt dé sau n(n> 2)

bude thi ngudi A quay lai gbc toa dd 0.

2. Cho hinh vuéng ¢& 9.9 tdm O dugc tao tir 9.9 hinh vuéng don vi. Hai hinh vuéng don vi
dugc goi 1a k& bén néu chiing ¢6 mét canh chung. Mot con bo ban ddu & O . M3 lan di chuyén con bo
s& nhay ngiu nhién tir tim hinh vuéng don vi n6 dimg sang tidm hinh vuéng don vi ké bén. Tinh x4c
sudt dé con bo sau 4 budc nhay sé quay lai diém O.

3. Cho hinh ldp phuong tdim O dugc ghép tir 9.9.9 hinh 18p phuong don vi. Hai hinh 1dp phuong
don vi duoc goi 1a k& bén néu ching ¢6 chung mét mat. Con bo ban ddu & tim O . M&i budc nhay con
bo s& nhay tir tam khéi lap phuong don vi né dimg sang tim khéi lap phuong don vi k& bén. Tinh xac
sut d con bo sau 4 budc nhay s& quay lai diém O.

u, =2019

Ciu 3. (2,0 diém) Cho day sb (u”) dugc xdc dinh nhur sau .
u,,, =2u,—n+1 vneN,

Tim céng thitc tong quat clia day s6 (u, ). Tinh lim 22

n—pto0

Céu 4. (2,0 iém) Tinh gi6i han L = lim V2x+1 —2\/3:; +l
¥ x

Ciu 5. (8,0 diém) .
1. Cho lap phuong ABCD.A'B'C'D’ canh a. Liy hai diém M, N sao cho AM =kAC",
CN =(CD' véi tk #0. Tinh dd dai MN theo a khi MN song song véi B'D.

2. Cho hinh chép S.4BCD ¢6 ddy 14 hinh binh hanh tdm O. Goi M 1a diém di dong trén canh BC (M
khéc véi B va C). Mit phing (a) di qua M va song song v6i hai dudng thing SB, AC. Xéc dinh thiét
di¢n ctia hinh chop cit boi mp(c). Xéc dinh vi tri cia M dé thiét dién c6 dién tich 1én nht.

3. Cho hinh ldp phuong ABCD.A'B'C'D' tdm O canh c6 46 dai bang 1. Goi M, P 14 hai diém sao

— 33— —— 1= ; 3 . o
cho AM = EAA' CP = iCC' . Mit phing (a) thay doi di qua M va P dong thoi cdt hai canh BB',
DD'lan lugt tai N va Q. Tim gi4 trj [6m nhét va gia tri nho nhat cua chu vi tir gidc MNPQ.

Hét
Ho va tén thi sinh:.....oovevvveveeveesinne .86 bA0 dANN: ..o
ICR HU I svninsissscnscennens s SO DAO dANN. e,
Ngudi coi thi s0 1.. Ngum COE thi 8 2%.eeeeeeceree e
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SO GD&PT VINH PHUC PE KSCL POI TUYEN HQC SINH G101 KHOI 11
TRUONG THPT YEN LAC 2 MON: TOAN — NAM HQC 2018-2019
Thoi gian 1am bai: 180 phut, khdng ké thoi gian phat dé
Pé thi gébm: 01 trang

Cau 1 (2,0 diém).

a) Tim gia tri I6n nhat, nho nhat cia ham so: vy = cost 28z + 3

2cost —sinz +4

b) Giai phuong trinh: cos2z + (1 + 2cosz)(sinx — cosz) = 0
Céu 2 (1,0 diém). Cho tam gidc ABC ¢6 BC = a, AB = ¢, AC =b . Biét goc BAC = 90° va

a, \Eb, ¢ theo tht ty tao thanh cap sb nhan. Tinh sé do goc B, C.

45 12 & s6 cua 2°"* trong khai trién

Céu 3 (1,0 diém). Cho n 1a mot s6 nguyén duong. Goi a
thanh da thuc cua (z* 4 1)"(z + 2)". Tim n sao cho a,, , = 26n.

Cau 4 (1,0 diém). Cho cac chir s6 0;1;2; 3; 4; 5; 6; 7. Tir 8 chir s6 trén lap duoc bao nhiéu so tu
nhién cé 8 chir s6 d6i mot khac nhau sao cho tong 4 chir sé dau bang tong 4 chit s6 cudi.

u, = 2019

Cau 5 (1,0 diém). Cho ddy s6 (u,) thoa man: I, 1 . Tim cdng thac sé hang
Uy =" U,y T 2019"

tong quat va tinh lim v .
Cau 6 (2,0 diém). Cho hinh chép S.ABCD c¢6 day ABCD la hinh thang co
AD =24, AB = BC = CD = a, BAD = 60° , SA vudng goc véi day va SA = a\3. M va I

I hai diém thoa man 3MB + MS = 0, 4IS + 31D = 0. Mit phing (AMI) cit SC tai N.

a) Ching minh duong thang SD vubng goc véi mat phang (AMI).

b) Chitng minh ANI = 90°; AMI = 90°.

c) Tinh dién tich cua thiét dién tao béi mat phang (AMI) va hinh chép S.ABCD.

Cau 7 (1,0 diém). Cho ti dién ABCD, goi G la trong tm tam giac BCD,G' 1a trung diém cua
AG. Mot mat phang (o) di qua G' cat cac canh AB, AC, AD lan luot tai B',C', D'. Tinh
AB n AC n AD

AB' AC' AD"

Cau 8 (1,0 diém). Cho n s6 a,, a,, a,,...,a, € [0;1]. Ching minh rang:

17 720 300t

l+a +a,+a,+...4+a,) >4’ +a°’+a’+...+a}).

Thi sinh khéng dwoc sir dung tai liéu.
Can bg coi thi khdng gidi thich gi thém.
Hovaténthisinh:...........o o il :Sdbdodanh..........ceeeiii
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SO GD&PT VINH PHUC PAP AN KSCL POI TUYEN HQC SINH G101 KHOI

TRUONG THPT YEN LAC 2 11

MON: TOAN — NAM HQC 2018-2019
Dap 4n gém: 05 trang

I. LUU Y CHUNG:
- Huéng dan cham chi trinh bay mét cach giai véi nhitng y co ban phai ¢d. Khi chim bai hoc sinh
lam theo cach khac néu ding va du y thi van cho diém téi da.
- Diém toan bai tinh dén 0,25 va khdng lam tron.

- Vi bai hinh hoc néu thi sinh khdng vé hinh phan nao thi khong cho diém twong ng véi phan do.

I1. PAP AN:
Cau N@i dung trinh bay pié
m
1 | (2,0 aiém)
a.(1,0 diem).
Goi y, lamot gia tri cia ham s6 y = cosT + QS.mx + 3. Khi d6 phuong trinh
2cosz —sinz + 4
_cosr+2sinx + 3 ohai c6 nghiem
Yo 2cosx —sinz + 4 o 0,5
Ta c6 phuong trinh
Y, = CosT + 28.1111’ +3 & (y, +2)sinz + (1 —2y,)cosz = 4y — 3 (1)
2cosz —sinz + 4
Phuong trinh (1) ¢6 nghi¢ém khi va chi khi:
2
(y, +27 + (1 —2y,)* > 4y, =3 11y’ —24y, + 4 <0 & I <y <2 0.25
Vay maxy = 2,miny = TR 0,25
b.(1,0 diém)
< (cos®x —sin® z) + (1 + 2cosz)(sinx — cosz) = 0
Phuong trinh < (cosz — sinz)(cosz + sinx) + (1 + 2cos z)(sinx — cosz) = 0
& (cosx —sinz)(sinz —cosz —1) =0 0,5
cosz —sinz = ()
| .
sinx —cosz —1=20
+) Vi cosx—sinsz<:>tanx:1<:>x:%—|—k7r. 0,25
+) Véi sinz —cosz —1=0 & \/Esin(x— E) —ler=—+ k2m;x = k2.
4 2 0,25
Vay phuong trinh ¢6 3 ho nghiém.
2 | (1,0 diém)
0,25

.2 . R .
Ta co: ng = ac. Do tam giac ABC vubng tacé
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a b ¢
sinA  sinB sinC

= b =asinB;c = asinC = acos B.

Suy ra %az sin®’ B = a’ cos B < B = 60° 05
Vay A = 90", B = 60°, C = 30°. 0,25
(1,0 diém) 7
Theo cong thirc khai trién nhi thic Newton ta c6:
(332 + 1)71, (.T + 2)71, — (Z Crl;ka)(Z C:'in2nfz') :(2 ijszk)(Z 2n77? C:lmz) 0125
k=0 =0 k=0 =0

S6 hang chtra z*"* twong ting véi cap (k,7) théa man:

2k+1=3n—3 w 5 . .

0<ki<n = (ki) € {(n,n —3);(n —1L,n — 1)} 0,5
Do d6 h¢ sd cua 2% % 1a a,, , = C".2°.C" % + C"'.2L.C"] = 8C° + 2n?

) f n(n —1)(n —2)
Theo gia thiét ta co: SC, +2n° = 26n < 8 6 +2n” = 206n 095
<20’ —=3n—-35=0sn=> ’

Vay n = 5 thoa mén yéu cau bai toan.
(1,0 diém)
DoO0+1+2+3+4+5+6-+7=28,nén dé tong 4 chix s6 dau va tong 4 chir s6 0.95

cudi bang nhau, diéu kién 1a tong d6 bang 14.

-Ta lap bo 4 so6 ¢6 tong 1a 14 va c6 chir s6 0 a:
(0;1;6;7); (0;2;5;7);(0;3;4;7);(0; 3; 5;6). Vi mdi bo ¢6 s6 0 trén ttng véi mot bo con 0,25
lai khong c6 sb 0 va c6 tong bang 14.

-TH1: B ¢6 s6 0 dimg trude: C6 4 bo ¢6 chix s6 0, tng véi mbi bo co:
+) Xé&p 4 chir s6 dau c6 3.3! cach.

+) Xép 4 chit s6 cubi c6 4! cach.

Ap dung qui tic nhan c6 4.3.31.41=1728 s6

0,25

-TH2: B6 ¢6 s6 0 dirng sau: C6 4 bd ¢o chix s6 0, mdi bo ¢o
+) Xép bo khong co chix s6 0 trudc co 4! cach.

+) Xép bo c6 chir s6 0 sau c6 4! cach. 0,25
Ap dung qui tac nhan c6 4.4!.41=2304 sd.

Vay c6 1728+2304=4032 s6 thoa man yéu cau bai toan.

(1,0 diém)

Tacs wl = =l =
2019" 2019"

1
W= g
3 2 1 0,25

Dodé: s~ Y2 T 20192

0,5
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1

1_( )n—l
Suyra: u' —u, = 1 + 1 4.+ 1 — 2019
' 2019 20197 2019" ! 2018
. 1— 1 )n—l
Vay u = {/2019 4+ —2019°
" 2018
Taco
1_( 1 )n—l
1< u = {2019 + —2019" /5020 = ¥/1.1..1.2020 < L1 L1202
2018 n 0.25
14201 ( Cosi cho n —1 sb 1 va s 2020)
n
Mt khac lim(1 + 222%) — 1. Vay limu, — 1.
n
6 | (2,0 diém)
a)
0,75
Pit AB = a, AD = b, AS = ¢. Ta c6
— q- - . . ol N . 0,25
BCzib, al = a, b‘z?a, cl=aV3,ab=a’ ac=0,bc=0.
Ta co: SD:b—c,AI:§b+éC,AM:§a+lc. 0,25
7 7 4 4
Suyra: SD.AI = 0,SD.AM =0.Dod6 SD 1. AI, SD 1. AM.Vay SD 1 (AMI). | 0,25
b) 0.5
Taco: AN = 105+lb+1c, NI = —1a+£b+ic
2 4 2 2 28 14 0,25
= AN.NI =0 = AN L NI = ANI = 90".
- 3- 1- 37 37 9~
AM = —-a+—-c¢, Ml = ——=a+-b+ —c
44 4 1 28 0,25
= AMMI = 0= AM 1 MI = AMI = 90"
0 0,75
Thiét dién tao boi mat phang AMI  va hinh chop S.ABCD lata giac AMNI. Tacd | 0,25
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St = Sawt T Sanw
Taco: AM = % AN = @, NI = al“f

1 3027 0,25

a
= Sy = §AN.NI = 53
-, 9 P
Taco: AM.AN = 15a = cos MAN = AMAN = 0 = sin MAN = @
AMAN 42 8
3a2\7 0.95

— S, = %AN.AM. SnMAN =

B 3a2\[7 n 3a2\7 _ 45027

S —
AMNI 28 32 224

Vay

(1,0 diém)

Ta c0 bai todn : « Cho tam giac ABC, trung tuyén AM . Mot duong thang d bat ky

cat AB, AM, AC lanluottai B, M,, C,. Khi d6 AB | AC _,AM
AB,  AC, —AM

1

»

1

0,25

That vay : Ké BE, CF lan luot song song véi B,C,

Tacé BE / /B.M, nén AB _ AE _AM — ME
AB  AM AM

1 1 1

AC AF  AM + MF
AM AM

1 1 1

Mit khac ABME = ACMF(g — ¢ — g) nén ME = MF

. AB AC AM — ME AM + MF AM
Do do + = + =2 .
AB,  AC| AM AM, AM,

1
Goi M, N lan luot 1a trung diém cia CD, BG; M', N' 1a giao diém ctiia mat phang
(@) voi AM, AN.
Ap dung bai toan vao tam gidc ACD , ta co: 05

A AD AM

€ AD _,AM

) AC" AD' AM'
Ap dung bai toan vao tam giac ANM , ta co:

CF / /C,M, nén
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AN  AM AG AN AM AG
= =2 2 + 2 =4 (2)
AN'  AM' AG' AN' AM' AG'
Ap dung bai todn vao tam giac ABG, ta c0:

AB AG AN

|+ ':2 |(3)
AB' AG' AN

AB AC = AD AG

Thay (1), (3) vao (2) ta duoc: + + =3—— =6. 0,25
y (1), (3) vao (2) T 1ot 2ao
(1,0 diém)
Xét tam thirc
f@)=2*—-QQ+a, +a,+a, +...4a)r+ (@’ +a°+a’>+..+a) 095
Taco fA=1-01+a +a,+a,+..4+a,)+(a’+a°’+a’+..+0a?) ’
=a(a, —1) + a,(a, — 1) + a,(a, —1) + ... +a (a, —1).
Mat khac a,, a,, a, ...., a, € [0;1] nén:
a,(a, —1) <0
-1)<0
| (LQ(az ) =5 f(l) <0 0,25
a(a, —1) <0
Ma f(0) =a’ +a’° +a’°+...+a°>>0= f(1).f(0) <0 0.5
Do d6 phuong trinh f(z) = 0 ¢6 nghi¢m trén doan [0;1] ’
=(1+4+a +a,+a,+...+a,) —4a’+a’+a’+..+a%)>0 0,25

A
Suyra 2 2 2 2 2
= {1+a +a,+a,+..+a) >4’ +a’+a’ +..+a?)
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SO GIAO DUC VA PAO TAO HA Npl PE OLYMPIC MON TOAN 11
CUM TRUONG THPT THANH XUAN- NAM HQC 2018 — 2019

Céau 1.

Cau 2.

Cau 3.

Cau 4.

Caub.

CAU GIAY-THUONG TiN Man: Toan ‘
Thoi gian: 120 phat (Khéng ké thoi gian phdt dé)

Giai cac phuong trinh sau:
1) 1++/35sin 2x =cos 2x .

2) 9sin X+6Cc0osXx—3sin2x+Cc0s2x =8 .

1) Hoa c6 11 bi thu va 7 tem thu khac nhau. Hoa can giri thu cho 4 ngudi ban, moi ngudi 1 thu.
Hoi Hoa c0 bao nhiéu cach chon ra 4 bi thu va 4 tem thu, sau d6 dan moi tem thu 1én moi bi

thu dé gui di? i N

2) Mot bai thi trac nghiém khach quan gom 5 cau hoi, moi cau c6 4 phuong an tra loi, trong do
c¢6 1 phuong an tra oi dung, 3 phuong an sai. Tinh xac suat dé mot hoc sinh 1am bai thi tra loi
dung duoc it nhat 3 cau hoi?

Tim hé s6 ctia s6 hang chira x*° trong khai trién Niuton ctia biéu thic (2+3x)" biét n 1a sb

nguyén duong théa man hé thae C; , +CZ2  +..+C)  =2"-1.
Yx+7 -5-x*

1) Tinh gidi han sau lim
x—1 X—=1
2) Cho tam gidc ABC c6 d6 dai 3 canh 1ap thanh mot cép s nhan. Ching minh rang tam giac

d6 ¢6 2 goc trong ma sé do khong vuot qua 60°.
Cho tir dign ABCD

1) Goi E,F,G lan luot la trong tam céc tam giac ABC, ACD, ABD .

a) Ching minh (EFG)//(BCD).

b) Tinh di¢n tich tam giac EFG theo dién tich cua tam gidc BCD.

2) M 1a diém thugc mién trong cia tam giac BCD. Kéqua M duong thang d // AB.

a) Xéc dinh giao diém B’ ciia duong thang d va mit phang (ACD).

b) Ké qua M cac duong thang lan luot song song véi AC va AD cit cac mat phang
4 H i ’ /. - N MB, MC' MDI
(ABD),(ABC) theo thtr tu tai C',D’. Ching minh rang: B AD =1.

¢) Tim gié tri nho nhat cua biéu thuc T = \/ \/ \/ .
MB’ MC’ MD’

Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay.
Giam thi coi thi khong gidi thich gi thém.

Hovaténthisinh:. ...
SO DA0 AANN:. . oo

1
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Céau 1.

Cau 2.

HUONG DAN GIAI CHI TIET

Giai cac phuong trinh sau:
1) 1+ J/3sin 2x = cos 2x

2) 9sinX+6cosx—3sin2x+cos2x =8

Lot giai
1) 1++/35in2X = c0s 2X <> /3sin2x—cos2x =—1
<:>£sin2x—lc052x=—1 <:>coszsin2x—sinzc032x:—l
2 2 2 6 6 2
2X—£:—Z+k27z X=kr
. T 1 . V4 6
&sin 2X—— |[=——=sin| —— | & = 27 .
( 6) 2 ( 6} V4 V4 X=—+kr
2X—€:7Z'+E+k27l' 3

2) 9sinx+6c0sx—3sin2x+0s2x =8 <> (6c0sx—3sin 2x)+(cos2x+9sinx—8)=0
< (6cosx—6sin xcos x) +(1-2sin’ x+9sin x—8) =0

& 6c0sx.(1-sin x)+(-2sin® x+9sinx—7) =0

<> 6cosx.(1-sinx)—(2sinx—7)(sinx—1)=0 < (sinx—1)(—6cosx—2sinx+7)=0

sinx=1< X:£+k272'
P 2

6cosx+2sinx =7 (*)

Phuong trinh (*) v nghiém vi cé a*+b® =40 <49=c?.
Vay phuong trinh da cho cé nghiém la x = %+ k27 .

1) Hoa c6 11 bi thu va 7 tem thu khac nhau. Hoa can guri thu cho 4 ngudi ban, méi ngudi 1

thu. Hoi Hoa c6 bao nhiéu cach chon ra 4 bi thu va 4 tem thu, sau d6 dan moi tem thu 18n moi

bi thu dé giri di?

2) Mot bai thi tric nghiém khach quan gdm 5 cau hoi, mdi cau c6 4 phwong an tra loi, trong
d6 c6 1 phuong an tra 1oi diing, 3 phuong 4n sai. Tinh xac suat dé mot hoc sinh l1am bai thi tra
161 dung duoc it nhat 3 cau hoi?

Loi giai
1) Chon 4 bi thu tir 11 bi thu c6 C;} cach.

Chon 4 tem thu tir 7 tem thu ¢6 C; cach.

Dan 4 tem thu va 4 bi thu vira chon c6: 4! cach.
Gui 4 bi thu da dan 4 tem thu cho 4 nguoi ban cé: 4! Céach.

Vay c6 tat ca: C;}.C;.41.41=6652800 cach.

T . . 1 C a3
2) Xac suat d¢ mot hoc sinh tra loi ding 1 cau la 7 tra loi sai 1 cau la rk

13} 45
XAac suat dé mot hoc sinh tra 1oi dang dang 3 caula: C2.| = | | 5| =——.
4)\4) 1024

2
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1)(3

4
Xéc suat ¢é mot hoc sinh tra 101 diing diing 4 cau 1a: c;.(—j (—) 15

4)\4) 1024

5
Xac suat d& mot hoc sinh tra loi ding ca 5 cau la: C.. A
4 1024
4 15 1 61
+ - = .
1024 1024 1024 1024
Cau3. Tim h¢ s6 cua sé hang chira x*° trong khai trién Niuton cta biéu thuc (2+3x)" biét n 1a sé

Vay xac suit ¢ mot hoc sinh tra 11 dung it nhat 3 cau la:

nguyén duong théa man hé thac C;, , +CZ  +..+C)  =2"-1.

Loi giai
Taco: C,,,+C2 ,+..+C) =2 -1<C) +C)  +CZ  +.+C) =27,
Lal Cé: C§n+1 + C;n+l + C22n+l t.o.t C2nn+l = C;r:—il + Can:fl + C2nr-:—+31 to.t CZZ::E- '
Mt khéc: (1+1)"" =C0 , +Ch., +C2 4 +...+Ch, +Co% +CI2 4 CI% 4.+ C2L,

&2 =220 & 22" =2" < 2n+1=21<n=10.
Xét khai trién Niuton (2+3x)”, taco: (2+3x)° =C52° +C52°%(3x) +..+C2 (3x)".
Suy ra h¢ s6 cua s6 hang chira x™ 1a: C93'° =59049.

3/ e _y2
Caud. 1) Tinh gi6i han sau lim X+1 15 X,
X—>. X_

2) Cho tam gidc ABC c6 do dai 3 canh lap thanh mot cép s6 nhan. Ching minh rang tam
gidc d6 c¢6 2 goc trong ma s6 do khong vugt qua 60°.

Giai:
3f _ / 2 3f _ _ / 2 3f _ _ _y2
1) Taco lim X ZVO=X i WX =242-N0=X0 | WX+ T =2 | oy 220 =X
x—1 X—-1 x—1 X—-1 x—1 X—-1 x—1 X—1
=lim x-1 +lim (X—l)(X—i—l)
Hl(x—l)(f‘(x4r7)2+23/m+4) Xﬁl(x—l)(2+\/5—xz)
1 X+1 1 1 7

=lim +liM————=—=+=-=—

x—1 3’(X+7)2 +23,X+7+4 X1 oy ,5_)(2 _12 2 12 '

2) Gia st do dai ba canh cua tam gidc ABC lan luotla a, b, ¢>0.
Khéng mat tinh chét tong quat gia st 0<a<b<c.
]?0 ba canh lap thanh cép s6 nhan nén ta c6 b® = ac.
Ap dung dinh 1y Cos trong tam giac ta co:
b? =a? +c? —2ac.cosB < a? + ¢? —2ac.cosB = ac
a’+c’—ac a’+c® 1
& c0sB=——— < cosB= .
2ac 2ac 2
2 2
a +c —121: B <60°
2ac 2 2

Mit khac a*+c¢® > 2ac Va,c nén cosB=

Ma a<b= A<B<60°.
Vay tam giac ABC ¢6 2 goc c¢6 s6 do khong vuot qua 60°.
Caub5. Chotuedién ABCD.

3
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1) Goi E,F,G lan luot la trong tdm cac tam giac ABC, ACD, ABD..
a) Chung minh (EFG)//(BCD).

b) Tinh dién tich tam giac EFG theo dién tich cua tam giac BCD.
Loi giai

a) Goi M,N,P lan luot 1a trung diém BC,CD, DB.

Theo tinh chét trong tam ta c6 SE ZE:E: EF //MN .
SM SN 3

Ma MN < (BCD) nén EF//(BCD)(1).

Chimg minh tuong tw tacé EG//(BCD)(2).

Tir (1) va (2) taco (EFG)//(BCD) (dpcm).

EF _SE _EG 2

MN SM MP 3

b) Ta co (Theo dinh ly Talet).

1 .
~ EF.EGsinGEF
:>SAEFG _2 _EF EG—E(g) (Do (EF;EG):(MN;MP))

S e ;MN.MPsinNMP MN MP 9

1 MN.MP sin NMP

Miit khdc = Saune _ . _MN MP _1
Sxsco ,BDCDsinBDC BD CD 4

(4)

Tir (3) va (4) taco S_G:% VaY Sy :%sm |

ABCD

2)

4
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D) BM NCD={E} .

a) Trong mit phang (BC
E) Ké MB'// AB (B’ € AE)=d = MB’

Trong mit phang (AB
B'ed
) =dn(ACD)={B'}
B'e AE —(ACD)
b) Trong mit phing (BCD) CM nBD ={F},DM nBC ={G}
Trong mit phang (ACF) Ké MC'// AC (C' € AF)
Trong mat phang (ADG) Ké MD'// AD (D’ e AG)
P
BCD
Tuong ta M — Sueo 2) MDD’ _ Sy 3)
AC Sy AD Sy,
Tir (1,(2),(3) = MB' MC' MD'_ Syco +Susn +Susc _g
AB  AC | AD Seco

. MB" MC' MD’ MB'.MC'.MD’
c) Taco + + >33
AB AC AD AB.AC.AD

1 27
>

f— =
MB'.MC'.MD" AB.AC.AD

Taco: MB'// AB =

\/ \/ \/ o3 \/ AB.AC.AD 233\/27.AB.AC.AD _3f3
MB' VMC' \MD’ MB".MC'.MD’ AB.AC.AD

B’ MC’ MD' 1 ME_MF _MD_1

Diu "=" xayra oM 2N
AB AC AD 3 BE CF DG 3

<M latrong tim ABCD.
5
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SO GIAO DUC VA DAO TAO HA NOI PE THI OLYMPIC NAM HOQC 2018 - 2019
TRUONG THPT KIM LIEN Mén: TOAN - Lép 11

Thoi gian lam bai: 150 phit, khong ké thoi gian phdt de.

Céu 1(3,0 diém). Giai phuong trinh: 2 cos’ x.sin x —2sin’ x.cos x = sin” 4x.

2
X

Cau 2 (2,0 diém). Giai phuong trinh = x—2/x +6.
3-+/x

Cau 3 (4,0 diém). Cho s6 thuc a € (0;1) va day sd (u,) xac dinh boi:

u =1
W) *
u,,=iau, +a-1 ,neN.

a) Goi (v,)la ddy s6 xac dinh béi v, =u +1. Chimg minh rang day s6 (v,)1a mot cap sd

nhan lui vo han.

b) Tim tit ca cac gia tri cia a biét ring: lim(u} +u +...+u’ +n)=4.
Céu 4 (3.0 diém). Danh sach ding ki du thi Olympic cdp trudong cua 1op 11A ¢6 25 hoc sinh,
moi em ding ki du thi mot mon trong s6 cac mén: Toan, Van, Tin hoc, Sinh hoc, Lich St, Vat
1i, Hoa hoc, Anh va bia Li. Trong d6 ¢6 6 hoc sinh dang ki du thi mon Toan va 5 hoc sinh dang
ki du thi mén Anh. Chon ngiu nhién 3 hoc sinh trong danh sach trén, tinh xac sut dé trong 3
hoc sinh do6 c6 ca hoc sinh dang ki du thi mon Toan va hoc sinh dang ki du thi mén Anh.
Céu 5 (6.0 diém). Cho hinh 1ap phwong ABCD.A’B’C’D’ canh bang 1. Ly diém 7 thudc canh
AB, diém E thudc canh DD’ sao cho AI=D'E=x,(0<x<1) .

a) Chirng minh /E vudng goc voi A'C .

b) Tim x dé goc giita hai dudong thang AC' va DI bang 60".

c) Goi M,N lan luot 1a trung diém cua cac canh 4B, A'D'. Xac dinh giao diém K cua mat

B'C"

phing (CMN)véi dudong thing B'C' va tinh ti sd

Céu 6 (2.0 diém). Cho cac sd thuc khong 4m a,b,c thoa min a’ +b> +c¢* —3b<0. Chung

! + 4 + 8 >1
(a+1)2 (b+2)2 (c+3)2_'

minh rang:

Thi sinh khéng dwoc si dung tai liéu. Thay cé coi thi khéong gidi thich gi thém.
Hovaténthisinh: ... i SBD Y .
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TRUONG THPT KIM LIEN DAP AN PE OLYMPIC MON TOAN LOP 11

NAM HQC 2018 - 2019

CAU NOI DUNG PIEM
2cos’ x.sin x —2sin’ x.cos x = sin” 4x
&> 2c0s x.sin x(cos” x —sin’ x)(cos” x +sin’ x) = sin’ 4x L5
) ) 1 . )
< sin2x.cos2x =sin’ 4x < S sin 4x =sin” 4x
1 2
(3 diém) _ dx=krx x=k 4
sin4x =0 1,5
& 1< 4ax="rior o x=£+k£,keZ.
sin4dx =— 6 24 2
2 b4 S Vs
dx=—+k2r X=—+k—
L 6 | 24 2
Diéu kién xac dinh: x >0;x #9.
2 ? 1,0
X X
=x-2Jx+6 —— _x+2(3—\/§)@( j = +2. :
) 3-+x E J_ 3-Vx ) 3-x
(2 diém) Y s
— =-2Jx+6
o3 T L rm o x=8-247. 1,0
X =—1 X = \/; -3
3—+x
a)Taco '  =au +a-1<u +1= a(uj -+ 1). Suyra v, =av,. 1,0
Nhu vay ddy s6 (vn) 1a cap s6 nhan voi cong bdi @ nén no 1a cap s6 nhan It vo han. 1,0
2(1-a") 2(1-a")
3 b) Ta dugc VY by, = :>uf+u;’+...+uj+n:1—
(4,0 diém) “ a 1.0
2(1-a")
lim(ul3 +u; +otu’ +n):4 =>lim——>=4
! l1-a
2(1-a"
Vi O<a<1 nén lim ( ): 2 = 2 =4<:>a:l. 1,0
l1—a l-a 1-a 2
T 1a phép thir ‘Chon ngéu nhién 3 hoc sinh trong s6 25 hoc sinh’. Ta ¢ : |Q| =C,..
Goi 4 1a bién ¢b : 3 hoc sinh duge chon ludn ¢6 hoc sinh du thi mén Toan va hoc sinh du thi | 0,5
mon Anh. Ta cé cac trudng hop sau thuan loi cho bién ¢b 4 :
e (6 1 hoc sinh chon moén Toan, 2 hoc sinh chon mén Anh ¢6 : Cé.CS2 kha nang
4 e (6 2 hoc sinh chon moén Toan, 1 hoc sinh chon mén Anh ¢6 : C62 .CSl kha nang
(3,0 diém) ) . . ) . . . o 2,0
e (o 1 hoc sinh chon mon Toan, 1 hoc sinh chon mén Anh, 1 hoc sinh chon moén khac
(Van, Tin, Sinh hoc, Lich sir, Vat Li, Hoa, Dia 1) ¢6 : C,.C.C,, kha ning.
Q
Q| = C;.C2 + C:C} + C,CiC},. Vay x4c suat clia bién c6 4 1a P(A4) = | | 555 _ 1 0.5
Q] 2300 460 ’
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Pit A'B'=a;A'D'=b;A'A=c. ek
a) Ta co: A'C=a+b+c. N 3"':: :::—";"""’:":{':::'/;;f ’
o -1 T
Lai ¢6: IE = IA+ AD + DE Ngr A e BT
S . RN ’ :
=—xa+b—-(1-x)c. N i
Xt WE ]
sl RO N 3.0
(6,0 diém) A'C.IE:(a+b+c).(—xa+b—(l—x)c) :{‘\{*\\ N
-2 =2 -2 /::.\“\"\T """"""" ::;;E/‘C
=—xa +b —(1-x)c =—x+1-(1-x)=0. b NN T
Suyra A'C LIE. A&” \ﬁ)\:’ B
. ) ‘E.TC' \(ﬂ+ﬂ)(@+ﬁ+ﬂ)\ 1+ x]
Tacd: cos60 = ———= — = .
|Di| |4 |Di| [4C? 1+ A3 s
-1+ ’
Suy ra: Q=l©x2—8x+l=0<:>x=4—\/g.
\/1+x2.\/§ 2
¢) Goi M 1a trung diém canh 4 B’
Trong (A'B'C'D"): ké dudng thing di qua N va song song véi C'M 'cét dudng thang
B'C'tai K. Khidé K 1a giao diém cua miat phang (CMN)véi duong thang B'C'. 1,5
Ap dung dinh 1i Ta-1ét ta tinh duoc: Bk zé.
B'C'" 2
1 4 8
bat P= >+ >+ 5.
(a+1) (b+2) (c+3) 0
Ta thiy: @’ +b* +¢* —2a—4b—2c+6=(a—1) +(b-2) +(c—1) 20, theo gia thiét |
thi a* +b> +c> <3b.Suyra 3b—2a—4b—2c+6>0 hay 2a+b+2c+10<16.
s X |y 220y 2, 2 2 2.2
Véihais6 x,y >0 taco: =@ +y)x+y) =28x7y".
(x+y)2 > 4xy
1 1 8
Do do —2+—22—2 (1)
oy (x+y) 0,5
6v Ap dung (1) ta co:
(2 diem) 1 4 8 1 1 8
(a+1)2+(b+2)22 b Y b 2+(c+3)22 b .
a+—+2 a+—+2 a+—+c+5
2 2 2
8 8 8 16°
> 2 + 2 > 8. 5 = 7 ¢
Jab s (c+3) aaob s (2a+b+2c+10)
2 2 0,5
Theo gia thiét va ching minh trén thi 0<2a+b+2c¢+10<16,= P>1.
Khi a=1,b=2,c=1thi P=1. 0,5

Hoc sinh lam theo cdch khdc, néu ding van dwoc dii diém t6i da nhw dap én qui dinh.
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S& gido duc va dao tao Ha Noi
Truong Phing Khac Khoan

ok PE THI HQC SINH G10I CAP TRUONG
M6n : Toan- Khoi: 11 Nam hoc 2018-2019
Thoi gian: 150 pht ( Dé c6 01 trang)

Cau 1 (4 diém)

1 - Tinh tong c4c nghiém clia phuong trinh sin xcos x +|cos x+sin x| =1 trén (0;27).

2 - Tim tat ca cac gia tri ciia tham s6 m dé phuong trinh sau c6 ba nghiém phan biét 1ap thanh mot
cap s6 nhan: x° —7x*+2(m*+6m)x—8=0.

Ciu 2 ( 6 diém)

1 - Cho n la s6 duong thoa mén 5C™* =C2,

Tim sb hang chira x° trong khai trién nhi thac Newton P = (%—%j .

2 - Mot t6 gom 9 em, trong d6 c6 3 nit dugc chia thanh 3 nhom déu nhau. Tinh xac xuat ¢é mai
nhém cd mot nir.

3 - An va Binh thi dau véi nhau mot tran béng ban c6 toi da 5 séc , nguoi ndo thing truée 3 séc s8
gianh chién thang chung cugc. Xac suat An thang moi séc la 0,4 (khong c6 hoa). Tinh xac suat dé
An thang chung cuoc .

Ciu 3 (4 diém)

1-Trong mt phang toa do Oxy, cho cac diem A(-2;3), A'(15) va B(5,-3),B'(7;-2). Phép quay tam
I(x;y) bién A thanh A va B thanh B', tinh x+y.

2- Cho duong tron (O;R) duong kinh AB. Mot duong tron (O') tiep xUc véi duong tron (O) va
doan AB lan lugt tai C va D . Duong thang CD cét (O;R) tai I . Tinh d6 dai doan Al .
Céau4 (4diém)

Cho hinh chép S.ABC, M la mét diém nam trong tam gidc ABC. Cac duong thiang qua M song
song véi SA,SB,SC cit cac mat phang (SBC),(SAC),(SAB) lan luot tai A',B',C'.

, ) N M4 _ dt(usc)
a) Chuang minh rang 54 —dt('ABC). |

b) Chtring minh rang Z—j + Z—g + % =1 khi M di dong trong tam giac ABC
MA" MB'" MC'
SA SB SC
Cau5 (2diém) Cho a, b, c laba hang sé va (u,) la ddy sb dugc x4c dinh béi cong thuc:

U, =ayn+1+byn+2+cyn+3 (¥neN*). Ching minh ring limu_ =0 khi va chi khi a+b+c=0.

N—o0

¢) Timvitricua M trong tam gidc ABC dé dat gia tri 16n nhat.
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PAP AN Thi hoc sinh gisi cip truong MON TOAN
LOP 11 ( 2018- 2019)

Caul Noi dung Thang
Tinh tong cac nghiém cua phuong trinh sin xcos x +|cos x+sinx| =1 trén (0;27) diem
sin xcos X +|cos x +sin x| =1 (3)
Pt t =|sin x+cosx|:\/Esin[x+%j‘:>te[0;\/§]
2 2 —
. . -1 -1 t=1
£2 =1+ 25iN XCOS X => SiN XCOS X = . 5 :>(3):>t +t=let’+2t-3=0= t=-3(1)
2
.2 : ) 2
diem sin X+Z :7
Vc’ritzl:\/ﬁsin(x+£j‘:1<:> 1.0
4 T J2 ’
sin| X+— |=——
4 2
i T A
X+Z:Z+k2ﬂ- _X:k27Z'
X+%:7r—%+k27z X=%+k27z
& =
x+Z=_" (kor x=-2kox
4 4
T T X=mw+Kk2r
X+Z:7z+z+k27z -
1,0
Suy ra phuong trinh ¢6 3 nghiém trén (O; 272') la X = Z; X=7m;X= 3;”
A az 4 KY/4
Vay tong 3 nghiém la E+7r+— =3r.
2 - Tim tat c3 cac gid tri cia tham s& M dé phuwong trinh sau cé ba nghiém phan biét |14p thanh mét cap
s8 nhan: x° —7x’ +2(m’ +6m)x—8=0.
+ Diéu kién can: Gia sir phuong trinh da cho c6 ba nghiém phan biét x,,X,,x, lap thanh mot
2 cap s6 nhan.Theo dinh Iy Vi-ét, ta cd x x,x, =8.
diém | Theo tinh chat caa cap s nhan, tacd xx, =x2.Suyratacod x; =8 < x, = 2.
+ Piéu kién dii: Vi m=1va m=7 thi m?+6m =7 nén ta co6 phuong trinh 1,0
X} —7x? +14x-8=0.
Giai phuong trinh nay, ta dugc cac nghiém 1a 1,2,4. Hién nhién ba nghiém nay lap thanh mot
cap sb nhan véi cong bdi q = 2.
Vay, m=1va m=—7 la cac gia trj can tim. 1,0
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1 - Cho n 13 s6 dwong théda man 5C:7l :CS.

2 n
y . nx- 1
Tim s6 hang chira x° trong khai trién nhij thirc Newton P= (ﬁ ——j
X
pidukien ne N, n>3.
- 5.n! n! 5 1
Tacé 5C ' =C} < = = =
. (n-1)! 3.(n-3)! (n-3)!(n-2)(n-1) 6.(n-3)!
) n= 7(TM )
&n-3n-28=0<
n=-4(L) 10
x2 1Y
Véi n=7tac6 P=| ——=—
2 X
S8 hang thit k +1 trong khai trién 1a T, —(_1)k Ck xt-3
6 hang thtt K +1 trong khaitriénla T, ,, =G
Suyral4d—-3k=5<k=3 1,0
A ~ , 5 . .« \ 35 5
Vay s6 hang chira X® trong khai triénla T, = ——6X .
2 - Mot t6 gdm 9 em, trong dé c6 3 nit dwoc chia thanh 3 nhém déu nhau. Tinh xac xuat dé
mbi nhém cd mét nikr.
Buwdrc 1: Tim s& phan tir khong gian mau.
Chon ngau nhién 3 em trong 9 em dua vao nhédm thit nhat cé s6 kha ning xay ra la Cg3
Chon ngau nhién 3 em trong 6 em dwa vao nhém th hai cé s6 kha ning xay ra la Cg’.
Con 3 em dwa vao nhém con lai thi sé kha nang xay ra la 1 cach. 10
vay |Q] =C;C:.1=1680 ’
Bwdc 2: Tim s6 két qua thuan lgicho A.
Phan 3 nit vao 3 nhom trén cé 3! cach.
Phan 6 nam vao 3 nhém theo céch nhu trén c6 CZC:.1 cach khéc nhau. 1,0
= |Q,|=31.C{C;.1="540.
. C e Q 540 27
Bwdc 3: Xac sudt cha biénco A la P(A) = u =—=—
|Q| 1680 84

3-An va Binh thi d4u v&i nhau mot tran béng ban cé 5 séc , ngudi ndo thang trwdc 3 séc sé gianh
chién thang chung cudc. Xac suat An thdng mdi séc [a 0,4 (khong cé hoa). Tinh xac suat An thang

chung cudc
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diém

Gia slr s6 séc trong tran dau giita An va Binh |3 X . Dé dang nhan thdy 3<x<5.

Ta xét cac trwong hop:

TH1: Tran dau c6 3 séc=> An thdng cd 3 séc. Xac suat thang trong truong hop nay la:
P, =0,4.0,4.0,4-0,064

TH2: Tran dau cé 4 séc=> Anthua 1 trong 3 séc: 1,2 hodc 3 va thang sécth 4.
S6 cach chon 1 séc dé An thua la: C; (Chu y xac xuat dé An thua trong 1 sécla 0,6.)
=P, =C;.0,4°0,6=0,1152

TH3: Tran dau cé 5 séc => An thua 2 séc va thdng & sécthir 5.

S8 cach chon 2 trong 4 séc dau dé An thua la Cf cach.

= P, =C}.0,4°0,6” =0,13824

Nhu vay xac sudt dé An thang chung cudc la: P =P, + P, + P, =0,31744

1,0

1,0

1-Trong mat phang toa do OXy, cho céc diém A(—2;3),A’(l;5) va B(S;—3),B’(7;—2). Phép
quay tam | (X;y) bién A thanh A’ va B thanh B’, tinh X+

diém

Q(O,a)(A): A'= A=A (1) Q(O’a)(B): B'=IB=IB" (2)

N e e it (el
JE=x) +(-3-y)" =(7-x) +(-2-y)

_|_

25
X = —

{6x+4y:13
=>X+y=-3

<~
4x+12y =19 31
2

1,0

1,0

Cho dudng tron (O; R) duong kinh AB . Mot dudng tron (O') ti€p xuc véi dudng tron (O)

va doan AB lan lugttai C va D . Puong thang CD cét (O; R) tai | . Tinh d6 dai doan Al .

diém

R!

R (=peco=Ler (2

(0)=0"&C0'=-CO (1)V[C’R,

Taco: V
C,
R

(o5
Tu (1) va (2)=
AB .

(é—'?):%:»me O'D=0Il L AB=1 la diém chinh giita cua cung

1,0

1,0
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Cau | Cho hinh chép S.ABC, M 13 mét diém ndm trong tam giac ABC . Cac duwong thang qua M song
4 song v&i SA, SB, SC cét cac mat phang (SBC),(SAC),(SAB) lan lwot tai A',B',C’.

MA" _ dt(mpe)

SA dt(apc)

b) Ching minh rang MALEE LY —1 khi M di dong trong tam giac ABC ?
c)

a)  Ch&ng minh rang

SA SB ScC
MA’ MB' MC’
SA SB SC

nhan gia tri I&n nhat. Khi d6 vi tricda M trong tam giac ABC Ia:

diém

a) Do MA'//SA nén bdn diém nay nidm trong cung mit phing. Gia st E 1a giao diém cla mét 05
MA" ME S '

SA  EA S,
MB'’ _ Syiac | MC'’ _ Swas Vay MA' N MB'’ N MC'’
SB S, SC S, SA SB SC
c) Ap dung bat dang thirc Cauchy ta cé :

MA" MB' MC’ >3dMA’ MB'" MC" MA" MB' MC' < 1

phdng nay véi BC . Khidé A, M, E thang hang va ta cé:

B/ Twong ty ta co: =1.Vay dap andingla.

0,5

+ + 2 . . = . . S—
SA SB SC SA'SB SC ~ SA'SB SC 27
MA' MB' MC'

Dau bang xay ra khi va chi khi: S8 - sc = Syac = Suas = Susc -

1,0
Diéu nay chixay ra khi M la trong tdm tam giac ABC . Vay dap én dung 1a B.

Cau5 (2diém)

Cho a, b, c laba hing s va (u, ) la day sé dugc xac dinh bai cong thuc:

u, =avn+l+byn+2+cyn+3 (VneN*®).

Ching minh rang limu, =0 khi va chi khi a+b+c=0. 20 d

batv, = ul =a+b\/n+2+c\/n+3 = Vv, > a+b+c khi n—+o
Jn+1 n+1 n+1 0.5

Taco: u, =v,/n+1 0,5

cho nén: néu a+b+c=0 thi lim u, (=) #0.
Nn—+o0

0,5

Nguoc lainéu a+b+c=0 = a=-b—c thi khi n—+o0 taco

U, =b(Jn+2—ne1)+c(var3—Jnel) = ——" 2 ___ o

+
Jn+2+J/n+1 Jn+3++n+1 0,5
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SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI CAP TRUONG

TRUONG THPT THUAN THANH 2 NAM HOC 2018 — 2019
PE CHINH THUC Moén thi: Toan — Lép 11

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

Cau I (4,0 diém).
1.Gidi phuong trinh 2 cos’ (% - 2x] ++/3cosdx =4cos” x—1

2.Cho cac sb x+5y;5x+2y;8x+y theo thu tu do lap thanh mét cép sb cong; déng thoi cac sb

(-D%xy-L(x+ 2)2 theo thir tu 1ap thanh mot cip sb nhan. Hay tim x, y.

Cau II (5,0 diém).
P 3 2 3 4
1. Tinh tong S=2.1C;, +3.2C. +4.3C; +...+n(n-1)C,
2.Chon ngau nhién mot so ty nhién c6 sdu chir s6 khac nhau. Tinh x4c suat dé chon dugc mot so co 3
chit so6 chan va 3 chir so 1¢.

Cau III (5,0 diém).
Y, I’l2 +n—n

4n* +3n-2n

X+4+x"+8x+17 =y+4y’ +1

2. Giai hé phuong trinh

x+Jy+fy+21+1=24y -3x

1. Tim lim

Cau IV(2,0 diém). 7

Trong mat phang Oxy, cho tam gidc ABC c6 dinh A(3; 4), B(1; 2), dinh C thuc duong thang
d:x + 2y +1 = 0,trong tdm G. Biét dién tich tam gidc GAB bang 3 don vi di¢n tich, hdy tim toa d¢ dinh
C.

Cau V (4,0 diém).

Cho hinh chop S.ABCD c¢6 day ABCD la hinh thang, day 16n BC =2a daybé AD=a , AB=b . Mat
bén SAD la tam giac déu. M 1a mot diem di dong trén AB, Mat phang (P) di qua M va song song vé1 SA, BC.

1. Tim thiét dién ciia hinh chép khi cét boi mp(P) . Thiét dién 1a hinh gi?

2. Tinh dién tich thiét dién theo a, b va x=AM,(0<x<b). Tim x theo b dé dién tich thiét dién 16n
nhét
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SO GIAO DUC VA BAO TAO PAP AN PE THI CHON HQC SINH GIOI CAP
TRUONG THPT THUAN THANH 2 TRUO’NG
PE CHINH THUC NAM HOC 2018 — 2019
Moén thi: Toan — Léop 11
Huéng din chim
Cau | Noi dung Piém
Caul
1
2cos’ (%—Zx}L 3cos4x=4cos’ x—1
T 0.5
PT I-cos| - —4x |+3cosdx = 2(1+cos2x) -1
& sindx +/3 cosdx = 2cos 2x
T 0.5
&> cos 4x—€ =Co0s2x
1.0
bx-F = oxvkor | x= kR
< 6 & 363 (rez)
7T T
4x ——=2x+k2r xX=—+kr
2 o x+5y;5x+2y;8x+ y theo tht ty 1ap thanh CSC nén ta co: 0.5
x+5y+8x+y:2(5x+2y)
S x=2y (1)
e (¥ —1)2 sxy—L(x+ 2)2 theo thir tu 1ap thanh CSN nén ta co: 0.5
2 2 2
(r=1) (x+2) =(-1) (2)
2
e Thay (1) vao (2) tadc: < 4(y*—2y" +1)=4y* =4y +1
3 |7 :%: x=—3
2
Sy ="
4 3
y=—=>x=+/3
2
Cau Il
1 $=2.1C2 +3.2C3 +43C! + .. +n(n-1)C"
S6 hang tong quét: 1.0
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!
w, = k(k=1)C* =k (k-1)—————
B n(n—l)(n—2)!
(k=2)1[(n-2)=(k-2)!]
=n(n-1)Ci3 (2<k <n)
S=n(n-1)(C),+C,,+..+C3) 1.0
= n(n—l)Z"’2 0.5
2. S6 phan tir cia khong gian mau: n, = A5 — 45 =136080 0.5
*S6 cac ’sé tu nhién ¢6 6 chit sd cg’)3 chit s6 chin va 3 chir s6 1¢ 1a 0.5
THI1: (s6 tao thanh khong chira s6 0)
e Liyra3sbchinco: C;
e Liyra3sbléco: C:
e S cac hoan vi cta 6 sb trén: 6!
Suy ra s6 céac sb tao thanh: C;.C2.6!= 28800
TH2: (56 tao thanh ¢6 s 0) 0.5
e Lay rahai s6 chan khac 0: C}
e Layra3sélé: C:
e S6 cac hoan vi khong co s ) dimg dau: 6!-5!=5.5!
S6 cac s6 tao thanh: C2.C:.5.5!= 36000
Goi bién ¢ A: “sd duge chon ¢6 3 chit s chin va 3 chit sb 167 1
Suyra: n, =28800+ 36000 = 64800
Xac suat xay ra bién ¢ A: P, = n, _ 64800 _10
n, 136080 21
Cau II1
1 [ +1—n n(\/4n2+3n +2n) 2.0
lim =lim
N4n® +3n -2n 3n(\/n2+n +n)
3
_lim’\/4n2 +3n+2n — lim \]4+; 2 2
Jn? 3
3( n +n+n) 3( 1+1+1]
n
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X+4+Vx"+8x+17 =y +/y* +1(1)
Xy +y+21+1=24y -3x (2)

Piéu kién: y>0

(1) (x=y+4) +3x* +8x+17—[y* +1=0

(x+4) - _
\/x2+8x+17+\/ 2 =0
vy +1

o (x—y+4)+

0.5

(x+4+y)(x+4—y)
=0
Va2 +8x 417 +4fy7 +1

o (x—y+4)+

(x+4+y)
VP +8x+17 44y +1

<:>(x—y+4)(l+ )=0

S y=x+4

0.5

Vi:l+

(x+4+y) ~ (x+4)2+1+(x+4)+\/y2+1+y

\/x2+8x+17+\/y2+1_ VP +8x+17 = y? +1

>0Vx, y

0.5

Thay y=x+4 vao 2 ta dugc

(2)<:>x+\/x+—4+\/x+25 +1.=2\/x+16
@(ﬂ—2)+(\/x+25—5)+(x+8—2\/x+16 =0)

@x( 1 1 x+12 jzo

+ +
Vx+44+2 Jx+25+5 x+8+2Ux+16

0.5

x=0=>y=4
1 1 x+12 0(vn)

+ + =
NX+4+2 x+25+5 x+8+2Jx+16

0.5

0.5

CaulV

Taco: BA=(2;2),4B=22

Phuong trinh duong thing AB: XT_l = yT_Z S x—p+1=0

0.5

Ced:x+2y+1=0:>C(—1—2t;t)

Goi G la trong tam cua tam giac ABC suy ra: G(l —§I;2 +§j

0.5

2 t
Khoang cach tr G dén AB: d = ﬂ

(G;4B) — \/5

0.5

Vi dién tich GAB béng 3 don vi nén ta co:

0.5
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ld 4B =3 t=3:>C(—7;3)
—d . .AB=3&
2 () t=-3=C(5-3)
CiuV |+ Tir M ké duong thang song song v6i BC va SA lan lugt cat DC tai N, SB tai Q. 0.5
+ Tir Q ké dudng thang song song v6i BC cét SC tai P. 0.5
Thiét dién hinh thang can MNPQ
S
P Q
P Q
AVZER\)
M b
N/ x
N o K M D a A
+ Tinh dién tich MNPQ 1.5
, b—x 2.a.x ab+ax oas
Ta tinh dugc MQ=NP= 5 a,PQO= 5 ;MN = tr do6 tinh duoc
ab—ax 3
K = 2
o b 2
n \ 1 V3.4 0.5
Suy ra dién tich MNPQ 1a: X S, = E(MN+ PQ).0K =————(b-x)(b+3x)
g _\/g.az (b_x)(b+3x)<\/§.a2[3b—3.x+b+3.x]z_\/§.a2 1
MNRe - gqp? T 12K 2 12

Dau “="xay ra khi x = 3
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TRUONG THPT HAU LQC 4 KIEM TRA CHAT LUQNG POI TUYEN

TO: Toén Nam hoc: 2018 - 2019
PE KIEM TRA LAN 1 Mon thi: TOAN - Lép 11 THPT ‘
S& bao danh Thoi gian: 180 phit (khong ké thoi gian giao dé)

Dé thi c6 01 trang, gdbm 05 cau

Cau I (4,0 diém)
1. Cho ham s6 y = x* +2x—3 (*) va duong thang d : y = 2mx—4.
Lap bang bién thién va v& do thi (P) ciia ham s6 (*). Tim m dé d cit (P) tai hai diém phan biét c6 hoanh

R e X tm X, +m
do x,;x, thoa man ———+ =2 =-6

x,-1 x-1
2. Giai bat phuong trinh (vx+3 -vx-1)-(1+vx* +2x-3)>4.
Cau Il (4,0 diém)

(1+sinx +cos2x)sin [x+Zj

1
1. Giai phuong trinh = ——CO0SX
P 8 1+tanx \/5

x/x+1+\/y+1 =\/4—x+5y

x,yeR).
Xty +2=5(2x—y+1)+3x+2 ( )
Caulll (4,0 diém) ‘
1. Cho a, b, ¢ 1a cac s6 thuc duong théa man abc = 1. Chirng minh rang
b+ + +b
c,fraa 2\/;+\/E+\/E+3

NN RN

2. Cho diy s6 (un) duoc xac dinh boi {

2. Giai h¢ phuong trinh {

u, =2018
(3n2+9n)u :(n2+5n+4)u n>1

n+l n’

. Tinh gid1 han lim[3—2.un}.
n

Cau IV (4,0 diém)

3x—62x+4 =43y +18 -2y

3x+2y—6-6m=0 '

2. Trong mit phang v6i hé toa dd Oxy, cho hinh chir nhat ABCD, c6 dinh A (-3;1), dinh C nam trén
dudng thang A:x—2y-5=0. Trén tia ddi cua tia CD lay diém E sao cho CE = CD, biét N (6;-2) la

hinh chiéu vuong goc cua D 1én duong théng BE. Xac dinh toa d0 cac dinh con lai cia hinh chir nhat
ABCD. i
Cau 'V (4,0 diem)

1. Tim m dé hé phuong trinh sau c6 nghiém {

u, =2
1. Cho day s6 (u,) xac dinh 1
Uy —U, = 2018

Tinh lim| -4 +u—2+...+ “y )
u, -1 wu,;—1 u,,, —1

(uj—un),anI n+l

2. Trong mdt phang véi hé toa dd Oxy, cho tam gidc ABC ndi tiép dudng tron (C):x* +)” =25 , dudng
thang AC di qua diém K (2;1). Goi M, N la chan cac dudng cao ké tir dinh B va C. Tim toa do céc dinh
tam giac ABC, biét phuong trinh duong thang MN 1a 4x—3y+10=0 va diém A c6 hoanh d6 am.
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DAP AN - THANG DIEM

Ciu NOI DUNG Piém
I | 1.Chohamsé y=x*+2x-3 (*) va dudng thing d : y =2mx—4.
40 | Lap bang bién thién va v& db thi (P) cia ham sb (*). Tim m dé d cit (P) tai hai diém 2.0
diem A .. X tm X, +m
phan biét c6 hoanh d x;;x, théa man + =-6
x-1 x-1
+ Lap bang bién thién va v& (P): y = x* +2x -3
x=-1
ta c6 dinh I:{ = I(-1;-4)
y=-4
Ta c6 bang bién thién:
-1
X | -0 +00 0.50
Foo +oo
y
4
d6 thi 14 parabol c6 bé 16m hudng 1én c6 truc doi ximg 1a dudng thang x =—1
cit truc hoanh tai diém (1,0);(-3;0) cét tryc tung tai diém (0;-3)
Ta c6 d6 thi ctia ham sé:
b Y
0.50
» X
1
-4
x #1
bk:
x, #1
Xét phuong trinh hoanh d¢ giao diem x* +2x-3=2mx—4 < x* —2(m—1)x+1=0 (1)
d cit (P) tai hai diém phan biét c6 hoanh d6 X,;x, < phuong trinh (1) c6 hai nghiém 0.50
o N=(m=1V=1>0 [m*-2m>0 [m>2 ’
phan biét x,,x, #1 < = =
1-2(m—-1)+1#£0 4-2m#0 m<0
L L ) x1+x2:2(m—1)
khi d6 theo dinh li viet ta co
x.x, =1
Taco tMm tm _ o X +x; +(m=1)(x, +x,)—2m 6
x-1 x-1 xlxz—(xl+x2)+l
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2 2
(x,+x,) —2x1x2+(m—1)(xl+x2)—2m:_6<:>4(m—1) —-2+2(m-1) —2m:_6 0.50
xlxz—(xl+x2)+l 1—2(m—1)+1
m=2
2 2
& 6(m-1Y —2m—-2=—6(4-2m) < 3Im* ~13m+14=0<| 7
m=—
3
£ pe a A 1A 7
ket hop voi diéu kién ta duge m =—
2. Giai bAt phuong trinh (Vx+3 —x—1)-(1+Vx2 +2x-3)24 (¥ 2.0
Piéu kién: x>1. Suy ra: vx+3 +/x—1>0. 0.50
(1422 _ 0.50
(o 2 IV +2073) oy 1 1235 xs3+4x-1
Jx+3++x-1
o1+ +2x -3+ 20 +2x -3 2 x+3+x—1+2(x +3)(x - 1) 0.50

& x*—4>0< x<-2 hoac x>2.
Két luan: Két hop voi diéu kién ta duogc tap nghiém cta bat phuong trinh 1a S= [2; +oo)- 0.50

1I ) . V4
4,0 ) ) (1+s1nx+cos2x)sm x+z 1 2.0
i& 1. Giai phuong trin =——C0SX
S P 8 1+tanx \/5
Vs
x#z—+knm
S cosx =0 cosx =0 2
Piéu kién : 0.50
1+tanx # 0 tanx # —1 V4 )
x#——+kr
4
. ) V4
(1+smx+cos2x)sm(x+4j
Pt SInx :Tcosx
1+ 2 0.50
cos X
cosx(1+sinx +cos2x) cosx+sinx 1
- . =——COSX
cOS X +sinx NG 2
. . 2 ) ) = ) 0.50
& 1+sinx+cos2x=1< —2sin x+smx+1:0<:>smx=7 hodc sinx =1 (loai).
i ~ x=1+k27r
Vi sinx = —— <> sinx =sin - & ,(keZ)
2 6 T
x=—+k2x
6 0.50
Két hop véi diéu kién ta dugc nghiém cua phuong trinh la: x = - +k2r1;
r ..
x:?+k27r voi (keZ).
\/x+1+\/y+1=\/4—x+5y 2.0

(X,yeR).

2.Giai h¢ phuong trinh
{xz +y+2=\/5(2x—y+1) +3x+2
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x>—% >-1
> 3,y_

Diéukién: |4-x+5y>0 .
2x—y+120 0.50
Ttr phuong trinh tht nhat trong hé ta 6 :

VX AT+ fy+1=Jd—x+5y & x+y+2+2 (x+1)(y+1):4—x+5y

S x-2y-— 1+,/x+1 y+1 0@x+1+,/x+1 y+1 y+1

0.50
<:>(\/x+1—\/y+1)(\/x+1+2\/y+1)=0<:>x/x+ =\y+lox=y.
Thay x =y vao phuong trinh thtr hai trong h¢ ta ¢6 phuong trinh :
X2 +x+2=~/5x+5+~/3x+2 <:>x2—x—1+(X+2—\/5X+5)+(x+1—\/3x+2)=
2 x> —x-1 x> -x-1 0.50
S xT-x-1+ + =
V3X+5+x+2 3x+2+x+1
) 1 1 j
S |xT—-x-1)| 1+ + =0
( )( VSX+5+x+1 A3x+2+x+2
14+/5 14+/5
T2 TV
2
&Sx-x-1=0<
1-+/5 1-+/5
2 2 0.50

1 1 2 O U G .
Vil+ + >0, Vx>-=. Doi chic¢u dicu kién ta c6 nghiém
VX +5+x+1 A3x+2+x+2 3 8

cua hé : (x,y)={(1+\/g;1+\/§}(1_\/§;1_\/§}}.

2 2 2 2

II | 1.Choa,b, ¢ 1a cic s6 thuc dwong théa man abc = 1. Ching minh rang
4,0 b+ + +b 2.0
diém c era avbhs Ja+svb+e+3

N

b+e 2\/_ be

=2

\/_ \/7 0.50
ca_ a+ b

Tuong tu ta dugc >2 > 2. —

R

Cong theo vé cac bat dang thirc trén ta duqc

b+c+c+a+a+b /E /_a ab
\/; \/E \/E a b ¢
Ciing theo bat dang thirc Cauchy ta lai co , /—
a

L /— 2ve
a
. / / b b /
Ap dung tuong tu ta duoc @ + a_ > 2\/;; a_ —2>2
c a
Cong theo vé cac bat dang thuc trén ta duoc A /— A / Fa A /— \/E + \/_ 0.50
a ¢

Ap dung bat dang thie Cauchy ta co

\Y
[\]

N——

0.50

ﬁ
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Do d6 ta suy ra b+c+c+a+a+b22(\/;+\/g+\/g)
Va b e
Ta can ching minh dugc
2(\/;+\/g+\/g)2\/;+\/g+\/g+3<:>\/;+\/g+\/gz3 0.50
Danh gia cudi ciing 1a mot danh gia dang theo bat dang thirc Cauchy va gia thiét
abc =1
Bai toan dugc giai quyét xong. Dau bang xay rakhi vachikhia =b =c =1.
, u, = 2018
2. Cho day s0 (un) dugc xac dinh boi .
Y 50 () due ' (3n2+9n)un+] z(n2+5n+4)un,n21 2.0
s s . (3
Tinh giéi han hm(—z.un].
n
2 0.50
Tacé u,, :l (n+1)2 +3(n+1) y o ZMH1 :l zun
3 n~+3n (n+1)"+3(n+1) 3n +3n
u 1 Lz 1 . )
batv =——"—=v  =—v = (vx)la cap soO nhan c6 cong bdi ¢ =— va so hang dau
3 n n2+3n n+l 3 n ( ) p g v q 3 C g 0.50
u, 2018 1009 1009 (1Y 1009 (1Y, ,
VW=—t=——=——>=DV,=—.=-| Du="-—|= (n +3n)
4 4 2 2 3 2 3
3" 3" 1009 (1) 3"
Khid6 lim| —u, |=lim| —u, |=lim| —.| = | (n°+3n).=~
e g s 0 i3
. (3027 n°+3n) 3027.. 3) 3027
=lim — |= lim| 1+— |=——. 0.50
n 2 n
v , 3x—6\2x+4=43y+18-2
4,0 | 1. Tim m dé h¢ phuong trinh sau c6 nghiém { x—62x+ \/ e Y 2.0
diém 3x+2y—-6-6m=0
Dk: x=>-2 7 YA
y=—6
3 K
H
I
1
o I 3 >
(§+1j+(§+2}2\/%+1—2\/§+2:3
Tacopt(l) <
i1 +(1+2j:m+4
2 3 0.50
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Q
Il

N | &
+

5 o . |a®+bh*=2a-2b=3
bat (dk a,b>0 ). Ta c6 hé phuong trinh (*) 0.50
P a+b’=m+4

w <

H¢ phuong trinh da cho c6 nghi¢ém < h¢ (*) c6 nghi€ém a,b >0
Néu m < —4 hé (*) vo nghiém = hé phuong trinh di cho v6 nghiém

Néu m >4 . Chon hé toa d0 Oab ta cd
Pt(1) cho ta% duong tron (C,) tam 1(1;1),R, =5 (vi ¢,b>0)

0.50
Pt(2) cho ta iduc‘mg tron(C, ) tim O(0;0),R, =vm+4 (vi a,b>0)

Hé phuong trinh c6 nghiém < (C,) cét(C, )

S OH<R, <OK &3<Jm+4<2+55<m<3+2J10

) 0.50
Vay hé da cho c6 nghiém < 5<m<3+ 2@

2. Trong mit phang voi hé toa dd Oxy, cho hinh chit nhat ABCD, c6 dinh A (-3;1),
dinh C nam trén duong thang A:x—2y—5=0. Trén tia ddi cta tia CD iy diém E sao
cho CE =CD, biét N (6;—2) 1a hinh chiéu vudng goc ciia D 1én duong thing BE. Xac
dinh toa do cac dinh con lai cta hinh chit nhat ABCD.

2.0

Tt gisc ADBN noi tiép = AND = ABD va ABD = ACD (do ABCD Ia hinh chit nhat).
Suy ra AND = ACD hay tt giac ANCD néi tiép duoc mot dudng tron, ma
ADC =90° = ANC =90° = AN L CN.

0.50

Gid stt C(2¢+5;¢), tir AN.CN =0= 3(1-2¢)+(2+¢)=0=c=1=[C(7;1)

Tt gidc ABEC 1a hinh binh hanh, suy ra AC//BE. 0.50
Puong thang NE qua N va song song voi AC nén cé phuong trinh y+2=0.

o b=6->B=N(lo"i)
Gia sit B(b;—2),tac6 AB.CB=0= b —4b-12=0= 0.50
b=-2-[B(-2-2)

Tur d6 d€ dang suy ra |D(6;4)

0.50
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Vay C(7;1), B(-2-2), D(6;4).

\% u =2
40 | 1. Cho day s6 (u, ) x4c dinh
diém yso (u,) o lu, —u, =L(un ~u,),Vnz1 2.0
2018
Tinh lim| 2+ 22 4 4+ |,
u, =1 u,;—1 u,,, —1
. -1
Theo gia thiét ta co: u,,, = M +u, ma u, =2 suy ra.
2018 0.50
2=u <ty <uy <. do d6 day (u, ) la day tang.
Gia st ddy (u,) bi chan trén suy ra limu, = L v6i (L >2) khi do.
: _ul+2017u, L+2017L | L=0
limuy,,  =lim*+——S L=———— & .
2018 2018 L=1 0.50
. .1
Vo lydo L>2. Suy ra ddy (u,)khong bi chan trén do d6. limu, = +00 = lim—=0
uVl
. _ 1 2 _
Tacoiu,, —u, = 2018 (un —un) Su, (un —1) = 2018(un+1 —un)
u u, (u,~1)  2018(u,,, —u,) 0.50
= = =
Z’[;14—1 _1 (un+l _1)(un _1) (un+1 _1)(u" _1)
2018(u, , —1—(u, —1
= (10 =1 (o ))=2018. L1
(unJrl - 1)(”;1 - 1) un _1 un+1 _1
Pat 0.50
S, L . B
u, =1 u,—1 u,,,—1
1 1 1 :
=§,=2018 - =2018| 1- =1imS, =2018
ul _1 un+1 _1 un+1 -
2. Trong mit phang véi hé toa dd Oxy, cho tam giac ABC noi tiép dudng tron
(C):x*+y* =25, duong thang AC di qua diém K (2;1). Goi M, N la chan cac duong 2.0
cao ke tir dinh B va C. Tim toa d¢ cac dinh tam giac ABC, biét phuong trinh dudng
thdng MN 12 4x-3y+10=0 va diém A c6 hoanh d¢ am.
Goi I, J 1an luot 1a giao diém ctia BM, CN
v6i dudng tron (C).
Do tir gidac BCMN noi tiép nén
I\TB\CzCN/\M,laicé CJI = IBC (cung
chan cung IC) do do
CJI =CNM = MN //1J 0.50
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ACI = ABI
Laico JBA = JCA
ABI = JCA(doNBM = NCM )

. JBA-CA= )
Al=AJ = AO0LJI = AO0LMN

Tur do6 ta co:
+) Do OA di qua O(0;0) va vudng goc v6i MN :4x-3y+10=0 nén Phuong trinh
duong thang OA :3x+4y=0. 0.50
: 3x+4y=0 A(-43
+) Toa do diém A langhigm cta he |~ = (~4:3) _
X +y =25 | A(4-3) (l0'i)
+)Do ACdiquaA(—4;3) va K(2;1), nén phuong trinh duong thang
AC:x+3y-5=0.
3y-5-0 [C(-4:3)=A(lo"}) 030
2 X+ -9 = —4, =
Toa dg diem C la nghiém ctia hé Y =
X’ +y =25 C(5;0)
+) Do M la giao diém cia AC va MN nén toa do diém M 1a nghiém cua hé
4x—3y+10:0:> M(—1;2)
x+3y-5=0
+) Pudng thing BM di qua M (~1;2) va vudng goc véi AC nén phuong trinh dudng
thaing BM :3x— y+5=0
0.50

3x-y+5=0 B(0;5)
X+ y? =25 3{5(_3;_4)
Vay A(-4;3),B(-3;-4),C(5;0) hodac A(-4;3),B(0;5),C(5;0).

Toa do diém B 12 nghiém cua hé {
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SO GD&DPT HUNG YEN PE KSCL PQI TUYEN HQC SINH GIOI KHOI 11
TRUONG THPT MINH CHAU MON: TOAN — NAM HOQC 2017-2018
Thoi gian lam bai: 120 phit, khéng ké thoi gian phat dé

Pé thi gdm: 01 trang

Ciau 1 (1,0 diém). Giai phuong trinh cos’ 2x + cos 2x —% =0

) inx—1
Cau 2 (1,0 diém). Giai phuong trinh 2(1+ cos x)(1 +cot> x) = — X~
SInx + CoSx

Céu 3 (1,0 diém). Cho ham s6 y=x’—3x>+1 ¢6 d0 thi (C). Viét phuong trinh tiép tuyén cta dd
thi (C), biét tiép tuyén vudng goc v6i dudng thing A:x+9y =0.
x> —5x° +2x* +6x—4

Cau 4 (1,0 diém). Tinh gi6i han: [ = lim ————
w1 xT—x"—x+1

Cau 5 (1,0 diém). Cho » 13 s6 nguyén duong théa man 5C"" = C>. Tim hé s cua s6 hang chira x*

2 n
trong khai trién nhj thirc Niu-ton ctia [% —lJ x#0.
X

(45 +1)x+(y—-3)y/5-2y =0

45+ + 23— 4x =7
Cau 7 (1,0 diém). Cho tam giac ABC vudng can tai A. Goi M la trung diém BC, G la trong tam
AABM ; diém D(7; -2) nam trén doan MC sao cho GA = GD. Viét phuong trinh dudng thing 4B,
biét hoanh d6 cta 4 nho hon 4 va AG c6 phuong trinh 3x—y—13=0.
Ciu 8 (2,0 diém). Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang can (4D // BC), BC = 2a, AB
= AD = DC = a (a > 0). Mt bén SBC la tam giac déu. Goi O la giao diém ctia AC va BD. Biét SD
vuong goc voi AC.
a) Chung minh mat phang (5BC) vuong goc mé} phang (ABCD). Tinh d6 dai doan thang SD.
b) Mat phang («) di qua diém M thudc doan thang OD ( M khac O va D) va song song voi
duong thang SD va AC. Xac dinh thiét dién cuia hinh chép S.ABCD cat boi mat phang
(a)biét MD = x. Tim x dé dién tich thiét dién 16n nhat.

Céu 6 (1,0 diém). Giai hé phuong trinh

Cau 9 (1,0 diém). Cho day s6 (u,) xéac dinh béi:
2(n+1)u,, . 2—n

u, =1, u, = ,Vne N°. Tim cong thirc sb hang téng quat u, theo n.
n (n2 +n+ 1) +1
HET
Thi sinh khong dwoc su dung tai liéu.
Can bo coi thi khong giai thich gi thém.

Ho va tén thi sinh:........oveeeee s :Sdbaodanh..........coooiiiiiill

SO GD&PT HUNG YEN PAP AN KSCL POI TUYEN HQC SINH GIOI
TRUONG THPT MINH CHAU KHOI 11

MON: TOAN - NAM HOC 2017-2018
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Pap an gdm: 06 trang

I. LUU Y CHUNG:

- Hudng dan chdm chi trinh bay mot cach giai v6i nhitng ¥ co ban phai ¢6. Khi chidm bai hoc sinh
1am theo cach khac néu dung va du y thi van cho diém tbi da.

- Piém toan bai tinh dén 0,25 va khong 1am tron.

- Vi bai hinh hoc néu thi sinh khong v& hinh phan nao thi khéng cho diém twong tng véi phan do.
II. DPAP AN:

Cau Noi dung trinh bay Pié¢m
1 | (1,0 diém)
cos2x = 1
PT & 2 . 0,5
cos2x=—=(L)
2
T T
<:>2x:i§+k27r<:>x:ig+k7z,keZ 0,5
2 | (1,0 diém)
: x#kr
sinx # 0
bK: { . 0 = T i , kel.
sin x 4+ cos x # x¢—z+ /4 0,25
Pt < 2(1+ cos x).— 12 __sinx-l
sin"x  sinx+cosx
2 sinx —1 . .
& =— <> sinx+cosx+sinx.cosx+1=0
I—cosx sinx+cosx 0,25
Dat  =sinx+cosx = V2 sin(x + %),—\/5 <t<2 , Phuong trinh tr¢ thanh:
s 0,25
t+ +1=01=-1.
V4 V4
X+—=——+k2x b2
=——+k2n(t
Véi £ =—1, taco sin(x+%)=—%<:> 4 54 o | Ty Hhamm)
2 1 B2 ko | x=r+k220) 0,25
4 4
Vay phuong trinh c6 hg nghiém x = —% + k2.
3 | (1,0 diém)
Pao ham y'=3x" —6x.
Goi M(a;a’ —3a® +1) € (C). Phuong trinh tiép tuyén cua (C) tai M 1a 0,25
y=f'a)(x—a)+a’ —3a* +1.
Tiép tuyén vudng goc voi duong x+9y =0 nén 0,25
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1 5 a=—1
f'a)|——|=—-1e3a"—6a=9<
9 a=3
V6i a =—1, phuong trinh tiép tuyén 13 y = 9x+6. 0,25
Véi a =3, phuong trinh tiép tuyén 1a y =9x—26. 0,25
Tacd: x* —5x° +2x” +6x—4 = (x—1)" (x +2)(x* - 2).
0.5
X —x? —x41=(x-1) (x+1).
4.
. X =5x 2% +6x—4 . (x+2)(x2—2) 3
[=1lim S =lim———~=——.
=l xT—x"—x+1 1 x+1 2 0.5
3
Vay [ =——.
ay ’
(1,0 diém)
_2 _1 n:7
Ta ¢6 5C:’1=C3c>5n=w<:>n2—3n—28=0 o .| 025
6 n=—4(ktm)
> 7 1) (¥ 1) & (1Y
Xét khai trién | =——— | =| Z——| =Y (—j (1) X142y
14 x 2 x s 2
0,5
7 Tk i
=>C (lj (—1)" " . Ung véi x* suyra 14-3k =8 = k=2.
i \2
A A 8 oo (1) 21
Vay hé so cua x° trong khai trién la: C; 5 =% 0,25

5 —
Cau6 |pidyk ) i d {“:x o
biéu kién: Sau d6 dat = 5-p°
3 b=5-2 =
1,0 x=7 YU
diém)
Phuong trinh (1) tré thanh 0,25
8a'+2a—b'—b=0<(2a—b)(4a’ +2ab+b"+1)=0
2a=b
=
4a’ +2ab+b’ +1=0 (1)
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"""""""""""""""""""""""""""" x20
Véi 2a=b=2x=,/5-2y & 5 4x2
- D 0,25
Thay vao (2) taco pt 16x* —24x> —3+8/3-4x =0
& 4x* (4x° —1) - 5(4x° —1)+8<x/3—4x ~1)=0
; ) 16
<:>(2x—1) 8x +4x —-10x -5 ——=-—|=0
V3-4x+1
0,25
2x—-1=0
= 16
8x’ +4x° —10x -5 ———=—=0 (*
V3—-4x +1 ( )
Tach ()5 26 (4x—3)+3x{dx-3) 2 x-5- 0o |
V3—-4x +1
Véi OSxS2 co 2)62(436—3)+3x(4x—3)—2x2 —x—5—L<O
4 V3—-4x +1
0,25
Vay (*) khong c¢6 nghiém thoa man 0 < x < %
A 1A LA A 1s |
Keét luan h¢ c6 nghiém la(x,‘ y) = (5;2j
Cho tam giac ABC vudng can tai 4. Goi M la trung diém BC, G 1a trong tim
AABM ; &iém D(7; -2) nam trén doan MC sao cho GA = GD. Viét phuong )
trinh dudng thiang 4B, biét hoanh d6 cua 4 nhé hon 4 va AG ¢6 phuong trinh 0
3x—y—-13=0.
Goi 7 1a trung diém AB, dé thdy GA =GB =GD = Gla tim dudng tron ngoai
tiép AABD = ZAGD =2/4ABD =90° = AG L DG
C
0.25
G
A [ B

https://tieulun.hopto.org



DG =d(4;4G)=10= 4D =25

Gid st 4(a;3a-13), AD=2V5 & (a—7) +(3a~11) =20 = a =3(do a <4) 0.25
= A(3;—4)
AAMB vudng tai M = MI = [4 = 31G = AG = 101G = cos BAG =L = 3_
' 4G 10
Goi n(a;b) (a2 b ()) 1a véc to phap tuyén ciia 4B, n;(3;—1) la véc to phap 095
tuyén ctia AG '
, 3a —b| 3 b=0
Ap dung cong thurc tinh gbéc ta dugc | = =
p ¥ g g g v ’a2+b2~\/ﬁ \/ﬁ |:3a:_4b
Véi b = 0 thi phuong trinh AB1a x—3=0
Vi 3a=—4b thi 4B: 4x-3y-24=0= D, G nam vé hai phia di v6i AB=G
nam ngoai tam giac ABC(loai) 0.25

Két luan: Phuong trinh AB 13 x—3=0.

*Chii y: Néu hoc sinh khong loai nghiém thi khong cho diém phin nay.
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Goi I 1a trung diém ctia BC nén tir giac ADCI 1 hinh thoi canh a nén IA = IB = IC
= a thi tam gidc ABC vudng tai A, suy ra AC vuong goc DI

0,25

0,25
AC LID(ID||AB),AC L SD = AC L(SID)
= AC L SI

0,25
Do AC L SI,BC 1L SI = SI L(ABCD)= (ABCD) L (SBC)

0,25

Taco: SD=~SI’ +ID* =2a

L , 0,5
Tu M ké hai duong thang lan luot song song véi SD, AC ching cat theo thir tu SB
tai Q va AB tai G, AC tai N. Tu G ké duong théng song song SD, cat SA tai E;td N
ké duong thang song song véi SD cat SC tai P. Ta duoc thiét dién 1a ngii gic
GNPQE.
0,25

X

N

T giac EGMQ va MNPQ 14 hai hinh thang vudng duong cao lan lugt 1a GM va
NM nén

Tacd BD=a+/3 nén tinh dugc EG=NP=2(a—x\/§),QM=2(a— ] GN =3x
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Suwror = 4x(3a-24/3x)

NER

Max S, por = -

a3

a” tal x=——
4

0,25

1 diém)

0,25
2(n+1 - . —n’ .
u = (n+Du,, 2-n VneN & nu, =2(n+1)u,, + 2n n2 ,VneN .
n (n2+n+1) +1 (n2+n+l) +1
2,1 A2
<:>nu,,=2(”+1)”n+1 (ntl) +1 2(7; +1), neN’
(7 +1)[(n+1)* +1]
0,25
< (n+u —;—l[nu— ! 1 (1)
" m+)P+1 20" nP e+l
0,25
Dat Vn=nun_ > Khldé (1)<:>vn+1=lvn(v1=lzvnzi
n-+1 2 2 2"
0,25
1 1 1
Vay u, =— +—
el n(n2+l 2”)
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SO GIAO DUC VA PAO TAO BAC NINH PE THI CHON HQC SINH GIOI CAP TRUONG

TRUONG THPT LY THAI TO NAM HOC 2017 — 2018
Mbén thi: Toan — Lop 11 i
PE CHINH THUC Thoi gian lam bai: 120 phiat (khong ké thoi gian giao dé)

— Ngay thi: 14 thang 04 nam 2018
_ (Dé gom 01 trang)
Cau L. (4,0 diém)
3
Cho ham s6 y = % — 2’ + 2+ m c6ddthila (C). Tim tat ca cac gid tri cia m dé tiép tuyén clia dd

thi (C) tai diém M ¢6 z,, = 3 chén hai truc toa d mot tam gidc c6 dién tich bang 2.

Cau IL. (6,0 diém)
1) Giai phuong trinh

\/Esin[Zx—g]: sinz +cosx —1

2) Tim sb nguyén duong 1é n sao cho
C’; — 2.203 + 3.2203 — 4.23C: +...+ n.2"’1C’: = 2019.

2017(2018 — z*) — 2017
z—1 T —

Cau IIL. (4,0 diém)
1) Gidi phuong trinh: /22 + 3 +a +1 = 32 — 16 + 222> + 52 + 3

2’ — 9y’ +32° + 63 -3y +4=0

3WAz + 142420 +4y—8 =2 +2y+5

2) Giai hé phuong trinh: (2,9 € R)
Cau IV. (4,0 diém) 7
1) Trong mat phang toa dd Oxy, cho hinh vuong ABCD ¢6 dinh C thuoc duong thang

d:x+2y—6=0, diém M (1;1) thugc canh BD biét rang chinh chiéu vuong goc cua diém M trén canh
AB,AD du nam trén duong thang A :z +y —1 = 0. Tim toa d6 dinh C .
2) Cho hinh vuéng ABCD canh a.Goi O la giao diém ciia hai duong chéo. Trén nira duong thing Oz

vudng goc voi mat phang chira hinh vudng, ta lay diém S sao cho goc SCB = 60" . Tinh khoang cach giita hai
duong thang BC' va SD.

Cau V. (2,0 diém) Cho a,b,c,d 1a cac sb thyc thoda man a” + b> = 25;c’+ d° = 16 va ac + bd > 20. Tim
gia tri 16n nhat cta biéu thic: P = a 4 d .

Hét
Thi sinh khong dwoc swr dung tai liéu. Can b coi thi khong gidi thich gi thém.
Ho va tén thi Sinh:......vvveeeee oo SO DAO danh:. e

https://tieulun.hopto.org



SO GIAO DUC VA PAO TAO BAC NINH HUONG DAN CHAM

TRUONG THPT LY THAI TO THI CHON HQC SINH GIOI CAP TRUONG
NAM HOQC 2017 - 2018
Mon: Toan — Lop 11

Cau | Loi gidi so lugc | Piém
1(4,0 di€m)
Tacoy'=x*-2x+1
Theo gia thiét ta c6 M(3;3+ m) e(C), phuong trinh tiép tuyén ctia d6 thi (C) tai M 1a: 2,0
y=y'B)xx-3)+3+me y=4(x-3)+3+me y=4x-9+m (A)
. 9-m
Goi A=ANOXx= A T;O ; B=ANOy= B(0;m—9)
1 19— -9)?
Dién tich tam giéc OAB: S, = ~OA.OB =~ >~ Ml 9| _(m=9)
2 2 8 2.0
. —9)? m=13
Theo gia thiet: Sy, =2:>M=2<:> (m-9)° :l6<:>{ B
Vay m=5m=13.
2.1 (2 diém) \/5 sin [2:{; — E] =sinz +cosz—1.(1)
(1) sin2x—cos2x =sinx+cosx—1
< sin2x—sinx =cos2x+cosx—1 0,5
& 2sinxcosx —sinx =2cos’ x+cosx —1
<> sinx(2cosx —1) =(2cosx—1)(cosx+1)
cosx—l (a) 1,0
< (2cosx —1)(sinx—cosx—1) =0 < 2 ’
sinx —cosx =1(b)
(a)@xzi%+k27r
T T
w=E T i kon 7 0,5
=—+k2 ’
(b)@ﬁsin[x—%jzlc 4 ;‘ e TR
T ko x=n+k2x
4 4
2.2 (2 diém).
Ta co (1 + az)n = C’: + C’:La: + C’ij + Cj:z:3 +...+C'z"
1,0
Lay dao ham 2 vé ta duoe: n(1+ ) = C +20% + 3C%* + ...+ C'a"
Cho = —2 = n(~1)"" = C! 20?2+ 30°2* — ...+ nC" (2|
Vin lénéntaco: n = C’Tll — 2052 + 36’322 — ...+ n2”_1C: = 2019 1.0
Vay n = 2019
2.3 (2 diem)
\/2017(\/2018—)8 —\/2017) J2017 (1- %)
+7 =lim =lim 1,0
! x—1 = (x=1)(V2018-x" +12017
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Cm —~/2017(1+x) 22017 _
142018 -x7 +4/2017 242017

Vay [ =-1

1,0

3.1 (2 diém)

PKXD: 7 > —1
Pitt =22 +3 +z+1,dk: t>0= 2 = 3z + 4+ 24222 + 52 + 3

=3z +2022° + 5 +3=t"—4

t
PTtrothanh: t =t  —4—-16 > —t—20=0 &

1,0

Véit=5=+20+3+z+1=5e 3r+4+22> 45 +3 =25

. 21-3x >0
&SN 22"+5rx+3=21-3z &

4(22° + 5z + 3) = 441 — 1262 + 927

x <7 x <7
&9, & Sr=3
- —146x +429 =0 rz =143V =3

Vay phuong trinh c6 nghiém la x = 3

1,0

. 2’ -y’ +32°+62—-3y+4=0 (1)
3.2 (2 difm) Giai hé phuong trinh:

z,
WAz +1+2¥2z+4y—8 =z +2y+5 (2) (

yGR)

r>-1/4

Diéu kién
20 +4y—82>0

0,5

Phuong trinh (1) tvong dwong v6i (x+1)° +3(x+1) =3’ +3y
& (x+1-y)[ (x+ D’ +(x+Dy+y*+3]=0 (%)
Vi (x+1)° +(x+1D)y+y +3>0,Vx,y nén (*) & x+1-y=0= y=x+1

0,5

Thay vao phuong trinh (2) ctia hé ta dugc
3ax +1+236x -4 =3x+7

@[3@-(2“5)}[2%/@;——4—(“2)]:0
—4(x-2)° N —(x=2)’(x+10) _
3VAX+1+2x+5  43)(6x —4)? +2(x +2)/6x —4 + (x +2)°
(x=2)’ =0 < x =2(tm) = y = 3(tm)
& —4 N —(x+10)
3V2x+8+x+12 43/(6x—4)* +2(x +2)Y6x -4 +(x +2)

Nhan xét: Véi x > —1/4 ,vé trai ciia phuong trinh (**) ludn 4m , nén (**) v6 nghiém
Vay hé phwong trinh co nghiém ( 2,3)

= 0(%)

1,0

4.1 2 diém)
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I Goi H va K 1a hinh chiéu vudng goc ciia M trén AB va
A B AD; Goi N 14 giao diém cua KM va BC, goi I 1a giao
diém cua CM va HK. Ta ¢6 ADKM vudng tai K va
MDK = 45" = KM = KD=NC.
K N Lai c0 MH =MN (do MHBN la hinh vudng) suy ra
AKMH = ACNM = HKM = MCN . Ma NMC = IMK | Y
nén IMK + HKM = NMC + NCM = 90"
= Cl L HK .
D C
Puong thang CI qua M(1;1) va vudng géc voi duong thing d nén cé phuong trinh:
~(x-1)+(y-1)=0< x—y =0 . Do diém C thujc duong thang CI va duong thing A nén toa
L ) x—y=0 x=2 1,0
do diém C la nghiém h¢ pt =
x+2y-6=0 y=2
Vay C(2;2).
4.2 (2 diem)
Goi I, H 1a trung diém cta BC va SD.
Ta ¢6 SO la truc hinh vuéng va SCB = 60°
= SA=SB=SC=SD=CB=a va BC//mp(SCD) nén
d(BC,SD)=d(I,mp(SAD))
Ta lai c6 AD 1 (SIH) = (SIH) L (SAD) theo giao tuyén Lo
SH. Trong mit phang (SIH) dung ’
IJ L SH = IJ 1 (SAD) = d(1,(SAD))=1J
a—
Tam giac SIH ¢6: j; _ SO.HI _ 2 _ a/6
SH a3 3
— 1,0
2
Vay d(BC,SD)= a6

5 (2 diém) Cho a,b,c,d 1a cac sé thuc thoa man a® +b> = 25;¢’+ d° = 16 va ac + bd > 20 . Tim gia tri
16m nhéat cta biéu thite: P = a + d..

a=5sina;b=5cosa
c=4cos f;d =4sin
Khi d6 biéu thirc ac + bd > 20 c¢6 dang sin « cos 3 + cos asin 3 > 1 hay sin(a + 5) >1,1 1,0

T a® 4+ b* = 25;¢°+ d° = 16 = t6n tai hai goc a; 8 sao cho {

nén sin(a—i—ﬁ):l dodéﬁ:g—a—l—k%r,kEZ.Véy sin 8 = cos«

Ta co P:55ina+4sinﬂ:55ina+4cosaS«/ﬂ:Pmax:m 10
Vay gié tri 16n nhat cia P 13 J41 ’
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Huéng dan chdm nay chi trinh bay so luge mot cach giai. Bai 1am cta hoc sinh phai chi tiét, 1ap luan chat
ché, tinh toan chinh xac mé&i duoc tinh diém tdi da.

Véi cac cach giai dang nhung khac dap an, t6 cham trao déi va thong nhét diém chi tiét nhung khong
dugc vuot qua s6 diém danh cho bai hodc phan d6. Moi van dé phat sinh trong qua trinh cham phai dugc
trao do6i trong to cham va chi cho diém theo su thong nhat cta ca to.

Piém toan bai la tong sé diém ciia cac phan da chdm, khong 1am tron diém
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI TINH

HA TINH LOP 10,11 THPT NAM HQC 2017-2018
IPE THI CHINH THUC Mbén thi: TOAN LOP 11
( Bé thi ¢6 01 trang, gdbm 5 cau) Thoi gian 1am bai: 180 phut

Ciu 1. (5 diém)

. 3 sin x —cos x
a) Giai phuong trinh 3tan2x +2cos2x = +2— .
cos2x  sinx+cosx

o (¥ +2017)31-5x -2017
b) Tinh gi¢i han L =lim :

x—0 X

Céu 2. (5 diém)
a) Nam 2018 13 nim ky niém 50 nim Chién thing Pong Loc (24/7/1968-24/7/2018),
truong hoc X cho hoc sinh trong cac doi tuyén hoc sinh gioi Toan khdi 10, khdi 11 coa
truong vé tham quan khu di tich Ngi ba Dong 16c. Biét rang doi tuyén Toan khébi 10 c6 4
em gém 2 nam, 2 nit; do1 tuyén Toan khoi 11 ¢6 4 em g6m 3 nam, | nit. Trong dot tham
quan thu nhat, truong chon 3 hoc sinh voi yéu cau ¢6 ca doi tuyén 10, ca doi tuyén 11;cod
ca nam va ca ntt. Ho1 ¢6 bao nhiéu cach chon.

b) Cho 7 14 sb ty nhién théa man C3,, +3°CZ,, +...+32°C2!¢ = 2"(2"™" ~1). Tim hé

206 trong khai trién (x+2)"(x* + x +4) .

s6 ctia s6 hang chira x
Ciu 3. (5 diém) ‘ 7

Cho hinh chop S.ABC c6 day la tam giac déu canh 2a, H la trung diém cua 4B,

SH 1 (ABC), SH = x. Goi M 1a hinh chiéu vuéng gbc cia H lén duong thang AC va N

1a diém thoa man MH = HN .

a) Khi x = # , chimg minh dudng thing SN vuéng gdc voi mit phang (SAC).

b) Tim x theo a dé goc gitta duong thang SB va mat phing (SAC) bang 45°.
Cau 4. (2,5 diém) ,
Cho a >1 vaday so (x,) xac dinh nhu sau:

— - _ 2 o
X =a; x,, —\/a.xn +3x,+2018 véi n=12,..

Tim a dé lim2z:L = 2018.
X

Céu 5. (2,5 diém)
Cho cac sb thuc x,y,z théa man x*+ y* +z* +2xy?z” =1. Tim gia tri nho nhat cia

biéu thic P=x*+y* +2° - x/§|xyz|.

- Thi sinh khéng dwoc stk dung tdi liéu va may tinh cam tay.
- Gidm thj khong giai thich gi thém.

Hovaténthisinh: ... ... e Sébaodanh: .......veeueinnn,
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DPAP AN
Cau l.

cos2x #0

a) bK i < cos2x =0
cosx+sinx =0

Khi d6 phuong trinh da cho tr¢ thanh:

3s1n2x—3_2smx—cosx+2coszxzoc> 3sin2x-3 4 EOSXZSINX 5 a0

cos2x sin x + cos x (cosx—sinx)(cosx+sinx) sin x +cos x

3sin2x—3+2(cosx—sinx)’ +2cos’ 2x =0 < 3sin 2x—3+2(1-sin 2x)+2(1-sin’ 2x) =0

< —2sin” 2x+sin2x+1=0 < sin2x =1;sin 2x = —%
+) sin2x =1=> cos 2x =0 khong théa man bK

| 2x=-" 1 ko x=—" tkn
+) sin2x = —— (thoa man bK) < 6 = (keZ)
2 T
2x:7r+g+k27r x:1—+k7r

x2+2017)/1=5x -2017 2017(31-5x -1
b) 1= lim( ) =1lim| x31-5x + ( )

x—0 X x—0 X

Ta co: lirr(}xxs/l—Sx =0
_2017(Jf1-5x-1) 2017(=5x)
lim =lim

-0 X 0 ({/(1—5x)4 +{/(1—5x)3 +§/(1—5x)2 +3/(1-5x) +1)x

=lim —5.2017 =-2017

0 ({/(1—5x)4 #3J(1=5x) +5/(1-52)" +3f{1=5) +1)

CAu 2. (5 diém)

a) Ta xét cac truong hop

TH1: 2 hoc sinh khoi 10, 1 hoc sinh khoi 11

KN1: 2 nam khéi 10, 1 nit khéi 11 ¢c6 C2.C} =1 cach

KN2: 2 nit khéi 10, 1 nam khéi 11 ¢6 C;.Cy =3 céch

KN3: 1 nit va 1 nam khéi 10, 1 hoc sinh khdi 11 ¢6 C..Cs.C, =16 cich
Vay TH1 c6 20 caich chon ’

TH2: 2 hoc sinh khoi 11, 1 hoc sinh khoi 10

KN1: 2 nam khéi 11, 1 nit khéi 10 ¢c6 C7.C) =6 céach

KN2: 1 nit va 1 nam khdi 11, 1 hoc sinh khdi 10 ¢c6 C}.C].C; =12 céach
Véay TH2 ¢6 18 cach chon

Két hop hai trwong hop ta thdy coé 38 cach chon

b) Ta co Cy,, +3C,, +3°Chpy +... 4370 Coly + 327 Coly = (143)717 =427 (1)
Chr = 3Chy + 3 Cly . 430 CHE — 30T CT = (13" =227 (2)
Cong vé theo vé hai dang thuc trén ta co

C20017 +32 C22017 4 306 C2231176 _ %(42017 _ 22017) — p2016 (22017 _ l)

Tur gia thiét suy ra C%,, +32C2,, +....+3216C2I6 = 2" (2" 1) https://tieulun.hopto.org



22" =1)=2""*(2""7 -1) hay n=2016

(x+2)" (X +x+4)=(x+2)"? =3x(x+2)" = (x+2)*"® =3x(x+2)*""

Xét khai trién (x+2)*""*, s6 hang chia x™'° 1a C3, 27 x™'°

Xét khai trién (x+2)™', s6 hang chira x™" 1a C}, 2x™"

S6 hang chira x™ trong khai trién (x+2)"(x* +x+4) 1a €2, 2°x™°-3C}, 2x™'¢
Do d6 h¢ sé can tim la : 4C2,  —6C),

Cau 3.
a) Taco AC L HM, AC L SH = AC L SN (1)

Tir gia thiét ta c6 H 1a trung diém ctia MN

1 Cl\/g

Goi K 1a trung diém cta AC, ta c6 HM = EBK = ,

2
a3
2

dodbétaco HM = HN = SH =

= ANSM vudng tai S

suy ra SM L SN (2)

Tu (1) va(2)tacd SN L (S4C)

b) Goi I 1a hinh chiéu vudng goc ciia H 1én SM, ta ¢ HI L (SAC)
Trong mit (ABI) ké dudng thing qua B, song song véi HI cit Al tai P.
Taco BP L (SAC)

Goigla goc gitra SB va (SAC), ta c6 ¢ = ZBSP.

Tam gidc SHM vudng tai H va HI 1a duong cao nén

_SHHM _ +3ax 2+/3ax

M aairae o Vrarax
SB=+SH? + HB* =Jx* +d*
BP 23ax
SB \J(4x> +3a’)(x* +a°)
Theo gia thiét ta c6 23ax = V2 & 24a’x’ =4x* +3x +7x°a’
\/(4x2 +3a)(x*+a’) 2
17 /241

4x* 17x°a* +3x =0 = x =—————¢4°

8
/171\/241
=>X=a T

Cau 4.
Béng quy nap ta chimg minh duoc x,>0Vn

HI

sing =

Vi x =\/axj +3x, +2018 va a>1 nén x,,, >x, Vn suyra (x,) la day s ting

n+l

Gia st ddy (x,)bi chin trén = Ja >1 d¢ limx, = & . Khi do:

a :\/a.a2 +3a+2018 < (a—1)a’ +3a+2018=0,volyvi a>1
Vaylimx, =+o0 (1)

2
X, x x

n n

Taco xn+1=\/axj+3xn+2018 C}m:\/a+i+2018 (2)

T (1) va (2) suy ra : lim 22t = /g
X

n
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Do d6 Ja =2018 < a =2018

Cau 5.

TH1: Néu c6é mot s6 bang 0, gia st 1a z, khi d6 ta co x* +y* =1
va P=x’+y">{x*+y* =1,¢6 “=" khi mot s6 = 0; mot s6 =+1.

TH2: Néu céc s6 déu khac khong.
Tur gia thiét suy ra ton tai AABC nhon sao cho:

x* =cosA; y* =cosB; z* = cosC;

P= cosA+cosB+cosC-\/2 cos AcosBcosC =1+4 singsingsin% - \/2 cos AcosBcosC

Ta s& chimg minh 4sin§sin§sin% >/2cos Acos BcosC (1)

Taco (1) < 8sin’ gsin2 gsin2 % > cos Acos BcosC

8sin’ Lsin? Bsin? €
2 2 2 . cosAcosBcosC

& <:>cotA.cotB.cotCStang.tang.tan%

sin A.sinB.sinC  sin A.sinB.sinC

& tan A.tan B.tan C > cot?.cot?.cot% & tan A+tan B+tan C > cot§+cot§+cot% )

Bét dang thuc (2) dung do tan A+ tan B> 2 cot% va hai bat dang thirc tuong tur

. . o 1
C6 dau “=” khi tam gidc déu < x° =y’ =z" = 5

C . g ; 1
suyra P>1, c6 “="khi hais6 =0; mot sé6 =+1 hodc x° =y’ =2 =5
Vay GTNN ciia P la 1
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SO GD&DPT BAC NINH PE THI CHON HQC SINH GIOI CAP TRUONG

TRUONG THPT LE VAN THINH NAM HQC 2017 - 2018
N ; Mon thi: Toan Lop 11
BE CHINH THUC Ngay thi: 7/4/2018
(Dé thi gom c6 1 trang) Thoi gian lam bai:150 phiat (khong ké thoi gian phat dé)

Ciau 1 (1 diém). Giai phuong trinh
\/§c052x—sin2x—2cosx =0.
Cau 2 (2 diém).

[ A A A \ \ < A A [ A M 4 Ao s A
a) Cho da gidc 161 n canh ndi ti€p dudng tron, biet s6 tam gidc lap duoc bang 5 sO tir gidc 1ap duoc

tir n dinh clia da gidc d6. Tim hé sb cuia x* trong khai trién (3+2x)" .

0 1 2 n
b) Tinh tong S = C; + g + C; +... CM
(j (j (jn+2 (jn+2

n+2 n+2
2m

Cau 3 (1 diém). Cho @6 thi (C):y

(neN").

) va diém M(2;5). Pudng thang d di qua M va tiép xtc véi

(C). Tim m d¢ dudng thang d tao véi 2 tia Ox va Oy tam gidc c6 dién tich 16n nhat.
Cau 4 (1 diém).
Biét lim(\/nz +an+2018 —3/bn’* + 61’ +5n+2019) =0. Tinh & +5™" 1.

Céu 5 (2 diém). Cho hinh choép S.ABCD co day ABCD la hinh thang can (4D // BC), BC =2a,
AB=A4D = DC = a (a > 0). Mat bén SBC la tam giac déu. Goi O 1a giao di€ém cia AC va BD. Biét SD
vuong goc véi AC. 7 i q
a) Chirng minh mat phang (SBC) vudng goc mat phang (4BCD). Tinh d¢ dai doan thang SD.
b) Mit phing (@) di qua diém M thudc doan thang OD ( M khac O va D) va song song véi duong
thang SD va AC. Xéc dinh thiét dién cta hinh chép S.4BCD cét bdi mit phing () biét MD = x.
Tim x d¢ dién tich thiét di¢n 16n nhat.
Céu 6 (1 diém). Cho tam giac ABC, diém K nam trén canh BC sao cho KB = 2KC va KAB = 2K//-1\C

diém E(3 %] 1a trung diém canh BC, diém M [% %] 13 hinh chiéu cua B 1én dudng thing AK.

Biét rang 4 nam trén duong thang d: y = 5x va diém 7(0;5) thudc duong thang chia canh AC. Viét
phuong trinh duong thang chira canh BC.
Cau 7 (1 diém). Giai h¢ phuong trinh

{f +7x% +18x+18=y* —2y7 +3y

()c+2)2 +y° =3y-9+34x+1 :\/Exlxz+x+y—1(y+\/4x+l—3)'

Céu 8 (1 diém). Cho x,y,z>0 va x+y+z=3. Ching minh rang:

X y z 3

2 T T =

X +x+l+yz y +y+l+zx z4+z+1+xy 4
---------- HET -

Thi sinh khong dwoc s dung tai liéu. Can bg coi thi khong gidi thich gi thém.
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HUONG DAN CHAM

SO GD&DPT BAC NINH PE THI CHON HQC SINH GIOI CAP TRUONG
TRUONG THPT LE VAN THINH NAM HOC 2017 -2018
Mon thi: ...LOP ....
Céu Pap an Piém
1
(1 diém) 1
V3 cos2x—sin2x—2cosx =0
V4 0,5
= cos(2x+€j =Ccosx
x=—Zikon
& kel
T 27 ( ) 0,5
X=——+k—
18 3
2
(2 dibm) | 1
Tur gia thiét suy ra C = gC: <n=10 0,5
10
Xét (3+ Zx)10 =>Cy3""*2"x* nén ta xét k = 4 thu duoc hé s6 cua x* 1a )
k=0 .5
C;3°2* =2449440
1
2b)
0,25
o (k+1)(n—k+1 k+1)+1-k
Ta co C;”H :( )(n ):n( ) nén
C, (n+1)(n+2) (n+1)(n+2)
0,25
(1424 An+)+n+1-(1P+2° +..+n%)
- (n+1)(n+2)
0,5
_n+3
6
3 1
(1 diém)
, . . 0,25
Gid st d: y =ax+b.DPuong thang d cat 2 tia Ox va Oy lan lugt tai A va Bnén a <0.
d di qua M(2;5)nén b =5 - 2a.
0,25
d tiép xtic véi (C):y = 22”” ‘21 khi va chi khi 2mx—1=(ax+b)(2x—2) c6 nghiém kép
x_
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x #1 khi va chi khi 0,5

2
{(b—a—m) _2a(1—2b)=0 Tr trén ta ta c6 dugc

2m—1#0
0,25
5 %a)’ =2a(4a-9) m, =5-3a—/2a(4a-9)
-m—-3a) =2a(4a-9) =
m, =5-3a+/2a(4a-9)
Do a < 0 nén mi va mz la phan biét vay ta ludn tim dugc gia tri cia m véi mdi trudng hop
a<o.
0,25
L 15> (5-2a)
Talal (e{0) SOAB=5H=%.
2
Chon a=_—1(neN) thi S, =lM ta tim dugc m, 542y 2(9n—2+4) .
n 2 n n n

Khi 7 — +oo thi m, —5 va S,,, — +o tirc ta khong tim dwoc m dé thoa man bai toan.

0.5
Pit L=1im(\/n2 +an+2018 =3bn’ + 612 +5n+2019).
Néu b#1= L =00 (loai)
Nénb=1

0.5

Xétb=1taco 1im(%/n3 AP +5n+2019—n—2)=0 nén

lim(\/nZ +an+2018—n—2)=0 ma lim(\/nZ +an+2018—n—2)= “;4 . Ta duogc

a=4. VaiA = 40
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0,25

Goi I 13 trung diém ctia BC nén tir giac ADCI 12 hinh thoi canh a nén IA = IB = IC = a thi
tam gidc ABC vudng tai A, suy ra AC vudng géc DI

0,25
AC LID(ID||AB),AC L SD = AC L (SID)
= AC L SI
0,25
Do AC L SI,BC 1L SI = SI L (ABCD)=>(ABCD) L (SBC)
0,25

Tacd: SD=+SI*+ID* =2a

0,5
Tur M ké hai dudng thang lan lugt song song v6i SD, AC chung cat theo thir tur SB tai Q
va AB tai G, AC tai N. Tu G ké duong thang song song SD, cat SA tai E,tir N ké duong
thang song song véi SD cat SC tai P. Ta dugc thict dién 1a ngii giac GNPQE.

0,25
Tacé BD =ay3 néntinh duoc EG = NP =2(a—x3),0M = 2(0 —%j GN =3x
T giac EGMQ va MNPQ 14 hai hinh thang vuéng dudng cao 1an luot 1d GM va NM nén
Synor = 4x(3a—243x)

0,25

33 a3

Max S ="' tai x=——
MNPQE b : 4
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B

Ta duoc BC: 2x+33y-18=0

X +7x" +18x+18 =y’ —2y* +3y(1)

(x+2) 4" =3y=9+3ax+1 =2{x* +x+y—1(y+Jax+1-3)(2)

0,25

Chtng minh AC vuong gbéc voi EM.
0,25
Tir do AC : x = 0 nén A(0, 0). Va C(0; y) nén B(6;3\/§ - y)
- 0,25
Do BM L AM = y =33 nén B(6;0) va C(0;3+/3 )
0,25

7v
1 diém

Ta co (1)<:>x+2=y—1

0,25

Thé vao (2) ta duoc:
2% +4x—5 =(x+\/4x+1)(\/2x2 +Ax+4 —3)

2
(\/2x2 +4x+4 —9)
V2x7 +4x+4+3

o 2x° +4x—5=(x+M)
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22> +4x-5=0(3)

=S

X+VAx+1=~2x" +4x+4+3(4)

o= —2+4/14
2

x= 214 ‘Zm (1)

0,25

(t/m)
(3)e

0,25

(4) = x-3+/4x+1=+2x" +4x+4 .

Do 2x*+4x+4>4x+1>0 nén x>3. Tacd

(x-3)+VAr—T <V2Vx —6x+9+4x+1 = [2(x* ~2x+10)

< 2(x2+2x+2)

nén (4) vé nghiém.

Vay S={—2+\/ﬁ;4+\/ﬁ}

2 2

89
(1 diém)

0,25

. ~ X X \ s
Tacod x* +x+1>3x nén — < . Tu do
X +x+1+yz 3x+yz

r<— 42 =
3x+yz 3y+zx 3z+xy

0,25
Data=x+y,b=y+z,c=z+x néna, b, c 1a ba canh cia mt tam giac c6 p = 3.

yrob=b, p=c, p-a
ac ba ch

(a+b+c)(a+c—b) 1

p=b :g(1+cosB) nén VTZ%(3+COSA+COSB+COSC)

1
ac 6 2ac

0,25

Ma cosA+ cosB+ cosC < %

0,25

suy ra VT s% Dau “=" xay ra khi va chi khi x =y =z =1.
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SO GD&PT VINH PHUC PE KSCL POI TUYEN HQC SINH GI0I KHOI 11
TRUONG THPT YEN LAC 2 MON: TOAN — NAM HQC 2017-2018
Thoi gian 1am bai: 180 phut, khong ké thoi gian phat dé
Pé thi gém: 01 trang

Cau 1 (2,0 diém).

a. Timm déham sd y = — cosX co tap xac dinh la R.
J3sin5x —4cos5x —2m+3
b. Gidi phuong trinh 2(1+ cos X)(1+cot? x) = — ¥ =1
Sin X + Cos X

Céu 2 (1,0 diém). Mot tir giac c6 bdn goc tao thanh mot cap sé nhan va sé do goc 16n nhat gap 8
lan s6 do goc nho nhat. Tinh s6 do cac goc cua ti giac trén.

Céu 3 (1,0 diém). Cho n 1a sé nguyén duong théa man C™; —C" ,=4(n+2). Tim hé sb cua x°

n+4 n+3
trong khai trién nhj thizc Niu — ton ctia P = x(1—2x)" + x*(1+3x)*".
CAu 4 (1,0 diém). Cho hinh da giac déu H c6 24 dinh, chon ngau nhién 4 dinh cua hinh H. Tinh
X4c suat dé 4 dinh chon dugc tao thanh mat hinh chir nhat khéng phai 1a hinh vuéng?
Céu 5 (1,0 diém). Cho f(x) 14 da thc thoa man lim—-C0=2% 10 Tinh A= lim 0TI TS5
x>2  X—2 x>2  X“4+X-—6
Cau 6 (1,0 diém). Trong mat phang Oxy, cho tam gidc ABC vubng tai A, hai diém Ava B nam

trén duong thang x—3y+11=0, diém Acé hoanh do duong, trong tam cua tam giac ABCla
G(g;g) va chu vi cua tam giac ABC bing 3v10 +5+/2. Tim toa do cac diém A, B, C.

Cau 7 (2,0 diém). Cho hinh ch6p S.ABCD c6 day la hinh vudng canh a va cac canh bén déu bang
a.Goi M 1a diém nam trén SB sao cho Sﬂzéﬁ.

a. Goi (P) la mat phang chita CM va song song véi SA. Tinh theo a dién tich thiét dién tao
bai (P) va hinh chop S.ABCD.

b. E 1a mot diém thay d6i trén canh AC. Xac dinh vi tri diém E dé ME vudng goc Voi
CD.
Cau 8 (1,0 diém). Xét phuong trinh ax® —x? +bx—1=0 véi a, bla cac s6 thuc, a=0,a=b sao
cho cac nghiém déu 1a sé thuc duong. Tim gié tri nho nhat cua biéu thic
2—3ab-10a

2

P:

Thi sinh khong dwoc si dung tai liéu.
Can bg coi thi khong gidi thich gi thém.
Hovaténthisinh:. ... ... e, :Sébaodanh............coeiiiiil.
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SO GD&PT VINH PHUC PAP AN KSCL PQI TUYEN HOC SINH GIOI KHOI
TRUONG THPT YEN LAC 2 11

MON: TOAN — NAM HOQC 2017-2018
Dap an gom: 05 trang

I. LUU Y CHUNG:
- Huéng dan cham chi trinh bay mét cach giai véi nhitng y co ban phai ¢. Khi cham bai hoc sinh
lam theo cach khac néu ding va du y thi van cho diém téi da.
- Diém toan bai tinh dén 0,25 va khdng lam tron.

- Vi bai hinh hoc néu thi sinh khong vé& hinh phan nao thi khong cho diém twong @ng véi phan do.

II. PAP AN:
Cau Néi dung trinh bay Piém
1 | (2,0 diém)
a.(1,0 diém).
Ham s6 ¢0 tap xac dinh 1a R khi va chi khi
f (X) =3sin5x—4cos5x—2m+3>0, Vx e R. 0,25
Ta co: f(X)>0,VX€R<:>§S“‘\5X—%COSSX> Zm_S,VXeR. 0,25
3
o coswzg
< sin(bx—¢) > , VX e R véi 4
Sln@zg 0’5
Do —-1<sin(5x—¢p) <1, VxeR nén f(x)>0,VxeR < 23 e m<-1.
Vay m<—1.
b.(1,0 diém)
) X #Km
sinx=0
. { ) 0<:> T K ,k e.
SiN X+ COS X # x¢—z+ T 0,25
Pt < 2(1+cos x). _12 = _smx—l
sin“x  sin X+ cos X
2 sinx—-1 . .
& =— & sinX+cosx+sinx.cosx+1=0
1-cosx sinX+cosX
0,25
bat t:sinx+cosx=ﬁsin(x+%),— 2<t gﬁ, Phuong trinh tré thanh:
2 q 0,25
t+ +1=0=t=-1.
T T
X+—=——+k2r /4
. , . X=——+k2z(tm
Vi t=-1, taco sm(x+%)=—%<:> 4 54 o 2 7 ).
2 X+%=Tﬂ-+k2ﬂ' X = 7 +k27(1) 0.25

Vay phuong trinh c6 ho nghiém x = —% +k27.
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(1,0 diém)

Giasir4goc A B,C,D (v6i A<B<C < D) theo thir ty d6 tao thanh cap s6 nhan

thoa man yéu cau véi cong boi q. Taco: B=gA C =q°A D=g°A 0.25
A+B+C+D=2360 Al+q+9°+q°)=360 =2
Theo gt, taco : = Ara+q +a) = d .
D =8A Ag® =8A A=24° 0,5
Suyra B=48°,C =96°, D=192". 0,25

(1,0 diém)

(n+4)! _(n+3)!:4(n+2)<:> (n+4(n+3) (n+3)(n+1) 4
(n+)L3t  nl3! 6 6 0,25
<3n=15<n=5.

PK: n>0,tacé

Véi n=5, tacd P =x(1-2x)° +x*(1+3x)"

5
Xét khai trién: x(1-2x)° =x>_C¢(-2x)" , suy ra h¢ s chira x° Gng véi k =4 vata

k=0

co a, =Cl(-2)* =80 0,5

10
Xeét khai trien: x*(1+3x)" = x2> Cjo(3x)", suy ra h¢ sb chira x° ung véi m=3 va

m=0

tacd a, =CJ.3° =3240.

Vay hé sb caa x° trong khai trién la: a, =80+ 3240 = 3320. 0,25
(1,0 diém)
S6 phan tir ciia khdng gian mau 1a | = C;, =10626.
Da giac déu 24 d‘inh c6 12 duong Ch(:eo qua}ém. Cu 2 duong chéo o‘lua\tém tuong 0.95
ung cho ta mot hinh chir nhat hoac hinh vuéng. So6 hinh chir nhat va hinh vuéng ’
dugc tao thanh la CJ.
Giasa A, A,,..., A, 1a24 dinh ciia hinh H. Vi H 1a da gidc déu nén 24 dinh nam
trén 1 duong tron tdm O.
) 360° 0
Goc AOA , = =15"vé611=12,...,23
24 0,5
Tathiay: AOA = AOA, =A,0A, =90°, do d6 AA A,A, 1amot hinh vudng, xoay
hinh vudng nay 15° ta duoc hinh vuéng A,A,A.A,,, Cit nhu vay ta dugc 6 hinh
vuong.
Sé hinh chir nhat khong la hinh vuéng 1a: C% —6 = 60.
VAy x4c suat can tinh Ia: 6—9 = ﬁ. 0,25
c, 1771
(1,0 diém)
Pt % —g(x) = f(x)=20 = (x—2).9(x) 0.25
e F(X)—=20 .
Ta co0: L@%:Llig g(x)=9g(2) = g(2) =10. 0.25
Lai co: f(2)-20=0= f(2)=20.
Suy ra: 0,5
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A:,im\3/6f(x)+5—5:"m 6(f (x) —20)

o2 X 4x—=6 02 (x—2)(x+3)(3[(6F (X)+5)2 +536(x)+5 +25)

i 6.9(x) 6.9(2)
2 (x 1+ 3)(3(6 1 (x)+5)° +536F(X)+5+25) 5(/(6f(2)+5)2 +536 1 (2) +5 +25)
!
25
(1,0 diém)
Goi H 12 hinh chiéu ciia G trén doan AB = H (0;1—31) \GH = d(G, AB) :@.
Goi 1, J 1an luot 1a trung diém cua AC, BC.Taco AC =2Al = Z.g.GH =24/10. 05
Tach BC?— AB? = AC? = (24/10)% = 40 BC =52
. = .
BC+AB=3J10+5J2-AC=410+5V2 |AB=410
AG=2p1=218c =%.
3 3'3 3
a=4
. , 52 )
Goi A(Ba—11,a)e AB. Taco AG=T<:>3a —-22a+40=0< 10- 0.25
a=— )
3
Véi a=4= AL 4)
.10 10
Voi a=—= A(-L—) ().
3 ( 3) M
Taco: AB=3AH = B(—2;3);%:§§:> 1(2:2).
Do | 14 trung diém cia AC = C(3,—2). 0,25
Vay AL 4); B(-2;3); C(3,-2).
(2,0 diém)
a.(1,0 diém) q ,
T M ké MN //SA (N € AB). Khang dinh thiét dién la tam giac CMN. 0,25
Taco: MN_BM _2_ yn-2
SA BS 3
, . ) ) ) a> , .a_ 1 7a°
= MC = %.
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CN =+BN?+CB? = =@.
4a° N 7a® 13a°
2 2 2 -
C6 cosCMN = N 2+MN(|:CM&CN -9 97 > 9 =_1—\/Z.
.MC. a a
2.———.— 0,25
3 3 ’
Suy ra sinCMN = y1—cos? CMN =31—\/?.
Dién tich thiét dién Ia;
Sy = —MC.MN.sinCMN =1 2 a7 2a 321 ﬁaz(dvdt). 0.25
2 2 3 3 14 6
b.(1,0 diém)
bat CE=xCA. K¢ EH L CD (H €CD) = EH //AD nén CH =xCD 0.5
Suy ra CH = xCD. ’
N Y

MH=CH -CM =xCD-(-CS+=CB

(3 3 ) 0,25
W =MH + HE ‘
bé MEvubng goc CD diéu kién la:
ME.CD =0< (MH + HE).CD=0< MH.CD =0 do HE L CD. 095
a{@_(ﬁ%@)}ﬁ:o@ «CD" —%&.?D:O do CB L CD
Do ASCD d&u nén CS.CD = CS.CD.cos60° = Ea Do d6
x.az—g.laz=O<:>a2(x—1)=0<:>x=1. 0,25

32 3 3

Vay E thuoc doan AC thoéa man CE = %CA
(1,0 diém)
Gia st phuong trinh da cho c6 ba nghiém X, X,, X; > 0. 0,25
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1
X + X, + X =X . X, X =—>0
Theo viet ta co: 2 Sab>o.
XXy + XX + XX, =—>0
a

bat t _1 (t>0).Taco:
a

3
X+ X, 4+ X = X X, X5 < (%)3 (ap dung BDT Cosi) =t < % o233,
Ta lai co:
2
XXy + X X + Xg X < (X +% + %) = —3(XX, + XX + XX ) = (X + X, + X, )? =%, 0,25
Khids p=2—o07108_» 1 3P yolsp ot 0,25

a a a a

Xét ham f (t) =t2 —10t, t > 3./3. Ta duoc

1
a=——
min f () =27-303 =t=3J3 < 33.
X€|:3\E;+OO) b _ Jg
1
la=——% . .
Vi 3J3 thay vao thoa man phuong trinh da cho. Vay min P =27 —304/3.

b=v3

0,25
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SO GD&PT QUANG BINH KY THI CHON HSG TINH NAM HOQC 2017-2018
Khoéa ngay 22 thang 3 nam 2018

PE CHINH THUC Moén thi: TOAN
Hovatén:....................... LGP 11 THPT ‘
3O BAO DANH: ... Thoi gian: 180 phut (khong ké thoi gian giao dé)

Dé gom co 01 trang.

Cau 1 (2.0 diém)

sin2x—cos2x—3sinx—cosx+2 0

a. Giai phuong trinh: .
sinx

33/x%y° =4(y2 —xz)
53x'y =y7+x°
," J— 4 p—
a. Tinh giéi han: lim Bx+8-x +3x 6.

pas (x_1)2

b. Mot hop dung chin qua cau dugc danh s tir 1 dén 9. Hoi phai lay ra it nhat bao

b. Giai hé phuong trinh:

Cau 2 (2.0 diém)

A 5 A A r A s A A 5 A - A . A 9 11 5
nhi€u qua cau dé xac suat c6 it nhat mot qua cau ghi s6 chia hét cho 4 phai 16n hon 3

Cau 3 (2.0 diém)
a. Cho day so6 (u,) dugc xac dinh bai:
1 n+n-2

u =5 u_,=—u, + ;nx1.
2 R34 2n

Tinh gi61 han lim(n.un )
b. Tim tit ca cac sd nguyén duong n sao cho 3*" +3n* +7 13 mét sd chinh phuong.
Cau 4 (3.0 diém)
Cho hinh hop ABCD.A'B'C'D'. Goi G la trong tam cua tam giac BC'D .
a. Xac dinh thiét dién cua hinh hop ABCD.A'B'C'D' khi cit béi mit phang
( ABG).Thiét dién d6 14 hinh gi?

b. Hai diém M,N lan luot thudc hai doan thang 4D, A'C sao cho MN song song

re = 2 ' - A 1 , ,  CN
voi mat phang (BC'D), biet AM = ZAD. Tinh ti sO i
Cau 5 (1.0 diém) Cho a, b, ¢ 1a cac sd thuc duong. Chting minh rang :

\/ 2a \/ 2b \/ 2¢
3 +3 + 3 <2
da+4b+c 4b+4c+a de+4a+b
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SO GD&PT QUANG BINH KY THI CHON HSG TINH NAM HOQC 2017-2018
] ) ) Khoa ngay 22 thang 3 nam 2018
HUONG DAN CHAM Moén thi: TOAN

LOP 11 THPT

Pdp an nay gom cé 06 trang

YEU CAU CHUNG

* Dadp an chi trinh bay mot loi giai cho moi bai. Trong bai lam ciia hoc sinh yéu cdu
phai lap ludn logic chat che, day du, chi tiét va ré rang.

* Trong méi bai, néu hoc sinh gidi sai 0 budc giai truoc thi cho diém 0 doi voi
nhitng buwéc gidi sau c6 lién quan. O cdu 4 néu hoc sinh khéng vé hinh hodc vé hinh sai
thi cho diém 0.

* Diém thanh phdn cia méi bdi néi chung phdn chia dén 0,25 diém. Poi véi diém
thanh phan la 0,5 diém thi tuy t6 gidm khdo thong nhdt dé chiét thanh tirmg 0,25 diém.

* Hoc sinh c6 16i gidi khdc ddp dn (néu diing) van cho diém t6i da tuy theo mirc diém
cua tung bai.

* Diém ciia toan bai la tong (khdng lam tron sé) ciia diém tdt cd cdc bai.

Cau Noi dung Piém
a. Gidi phuong trinh: sm2x—cos2x—.3smx—cosx+2 0. 1,0
sin x
biéu kién xac dinh: sinx #0 < x # k.
Phuong trinh <> sin2x —cos2x —3sinx —cosx+2=0
< 25in X.COSX — COS X —(1 —2sin’ x) —3sinx+2=0
& cosx(2sinx—1)+ (2sin2 x—3sinx+ 1) =0
0,25
< (2sinx —1)(cosx+sinx—1)=0
sinx =—
& 2
cosx+sinx=1
| X :£+k2n
Ciul |giny=-¢| O 0,25
(2,0 diém) 2 51t
x=—+k2n
6
x=k2=n
: ) T
sinx+cosx=l<sin) x+— |[=—f=<
( 4) \/5 x=g+k2ﬂ: 0,25
Déi chiéu diéu kién, nghiém cta phuong trinh la:
x:£+k2n;x=5—n+k2n;x=£+k2n.(keZ). 0,25
6 6 2
33x2y5 :4 yZ_xZ
b. Giai h¢é phwong trinh sau: ( )
S3xty =y +x° 1,0
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Ta thay (x; y) = (O;O) la mot nghi¢m cua hé phuong trinh 0,25
Voi (x;y) # (O;O) , ta co:
15277 =4(y" +x7) (17 =27 ) & (497 = 7 ) (x* +477 ) = 0 = y = 22x 0,25
THI: y=2x, tacd: 3Vx’32.x° =4(4x" -x*) Y2 32.4° = 4x?
&302x =64x" o x=2=y=4 (i (x;y);t(0,0)) 0,25
Do d6 hé phuong trinh ¢6 nghiém (x;y)=(2;4)
TH2: y=-2x, ta co:—33x".32x° =4(4x" —x" ) & —x* 325" =4x°
& -32x =64x" o x="2=>y=4 (vi (x;y);t(0,0)) 0.25
Do d6 hé phuong trinh c6 nghiém (x;y) = (—2;4)
Vay hé phuong trinh da cho ¢6 3 nghiém: (0;0), (2;4), (-2;4).
o A8x+8-x*+3x-6
a. Tinh : lim 3 1,0
x—>1 (X—l)
Ta co:
hm\/8x+8 x*+3x-6 . \/8x+8—(x+3)_x4—4x+3 0,25
x>l (x-1)° ol (x=1) (x-1)°
. V8x+8—(x+3) . x*—4x+3
= lim 5 —lim————
x—1 (X—l x—1 ()C—l)
2 0,25
. 8x+8—(x+3)° _hm(x—l) (x* +2x+3)
1 (x—1) (VBx+8 +(x+3)) ! (x-1)°
—(x—1)2 (x—l)z(x2+2x+3)
= lim (fots —lim 5
x—1 — x—1 —
Ciu Sl(x=1)*(VBx+8+x+3) * (x—1) 025
2,0 die —
GOBE | lim 1 ~lim (2% +2x+3)
ol\/8x+8+x+3 xol
-1 49
- _f=—— 0,25
8 8
b. Mot hop dung chin qua ca‘?lu‘ dwgc danh §6 tul dél’I 9. Hoi phai
lay ra it nhat bao nhiéu qua cau dé xac suat co it nhat mot qua 1.0
ciu ghi s6 chia hét cho 4 phai 16m hon %
Gia st ta lay ra x qua cau (1 <x<9,xe N) , s6 cach chon x qua cau
tir 9 qua cau trong hop 1a C, nén sd phan tir ciia khong gian mau 13
n(Q)=C;. 0,25
Goi A 1a bién cb ““trong s6 x qua cau 1y ra, co it nhat mot qua cau
ghi sé‘ chia hét cho 4°*, thé thi ‘pién cb dbi cua 4 la A: “‘trong s6 x
qua cau lay ra, khong c6 qué cau nao ghi s6 chia hét cho 4°°.
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S cach chon twong tng v6i bién ¢b A 1a n(Z) =C;.

—on(4) o (9-x)(8-x) X —17x+72 0,25
Tacé:P(A): ( ): 1:( )( ):x a
n(Q) G, 72 72
-\ .5 — X =17x+72 1
5: P(A)=1-P(A)>—< P(A4])= <—.
Do do ( ) ( ) 6<:> ( ) = p 0.25
hay x> —17x+60<0 <5< x<12
Vil<x<9,xeN nén 6<x<9,xeN.
Do d6 gi tri nho nhat cta x 13 6. 0,25
Vay s0 qua cau phai 14y ra it nhat ma ta phai tim 1a 6 qua cau.
a.Cho diy s6 (u,) dugc x4c dinh béi:
2 p—
u =3, un+1:lun+ 3n +112 2 ;n>1 1.0
2 n +3n" +2n
Tim lim(n.,)
Ta co:
“n+1:l“n+ (n—=1)(n+2) :lun+ 2 1
2 nn+1)(n+2) 2 n+l n 0.25
2 1 2
Hay: u ,———=—|u, ——
e T 2( " nj
< 2 4 e A 1
bat v, =u, —=;n>1 . Khi dé ta co day so (v,),v, =3;v,, :Evn;” >1
n
12 mot cap sb nhan co v, =3, cong b1 ¢ =%. 0.25
Nén v, :3.% hay u, :i_l+g;n21:>n.un :3—’:+2.
2" n 2"
Bang quy nap ta chimg minh duoc 2" >n*;Vn>1. (1)
Thay vay: V6i n=1,n=2,n=3, (1) dung
Gia st (1) dang voi n=k,(k >3) tirc 2" > k* dung 0.25
Ta chirng minh (1) ding véi n=k +1,
That vay: 272 =22 >2k% > (k+1)*,Vk >3
Suy ra: 0<%<2 . Tur day suy ra: lim%:o.
", 0.25
Khi do lim(n.un):lim( — +2j:2.
b. Tim tit ca cac s6 nguyén dwong n sao cho 3" +3n>+7 la L0
Ciu 3 | mjt so chinh phwong. )
(2,0 diém) | Néu 3*" +3n*> +7=>b* voi be N’ thi b*>>3" hay b>3". Piéu nay 0.25
chimg t0: b>3" +1. '
2
Do d6: 3% +3n” +7=b>2(3"+1) =3 +2.3" +1.
Suy ra 2.3" <31 +6 (%) 0.25
https/fieutunhoptororg




Néu n>3 thi (*)khong xay ra vi:
23"=2(1+2)"=2(C)+C,2+C..2" +...)
nn-1) .,
=2|14+2n+ 274
( T j 0.25
>2+4n+4n" —4n=3n"+(n’ +2)
>3n" +11>3n> +6
Do d6 n=1hoac n=2.
Khi n=1ta tinh duoc 3*"+3n’+7=19 khong phai 1a s6 chinh
phuong , 0.25
Khi n=2 ta tinh dugc 3*" +3n” +7 =100 la so chinh phuong.
Két luan: n=2
Cho hinh hgp ABCD.A'B'C'D'. Goi G la trong tam cuia tam giac
. 3,0
BC'D .
a. Xac dinh thiét dién cia hinh hép ABCD.4'B'C'D' khi cit béi
miit phing ( ABG ).Thiét dién d6 13 hinh gi? 1,5
0,5
Cau 4
(3,0 diém)
A B
Trong mit phiang ( BC'D) kéo dai BG cat C'D tai 1. 0,25
Khi do:
(ABG )N (CDD'C") = Ix
AB < (ABG),CD < (CDD'C') = Ix || CD 0,25
AB||CD
Tur d6, trong (CDD'C') ké Ix || CD cat CC',DD' lan luot tai E,F | 0,25
Vay thiét dién can tim 13 hinh binh hanh 4BEF (Vi EF = CD = AB
A iy 0,25
va EF song song véi AB)
b. Hai diém M, N 1an lwot thudc hai doan 4D, A'C sao cho MN song
song véi mit phing ( BC'D), biét AM = %AD. Tinh ti s6 % . 15
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Goi O =ACNBD. Tathiy A'C diqua G. ,
Khi do, qua M ke duong thang song song voi BD vacat ACtai K.
Trong mat phang ( ACC'A4'), goi L=KN N A'C", ta co:
MN || (BC'D
MK ||(BC'D

0,25

}:(MNKHHBCIU:DKNH(BCIU:>KNHOC'025

Mit khac, theo gia thiét, ta co: AR _AM % — Ko _3

A0~ AD 4 A0 4
KO _3  KC_7 e
AC 8 ~ AC 8
LC' 3 A'L 5
i KO=LC' AC=A'C'nén —==-=> ——=—
Vi KO=LC',AC CnenA'C, e 0,25
MéA'L_A'L AC_§§_§:>A'N_§
KC A'C'KC 87 7 c 7 0,25
~ CN 7
Vay@—lz. 0,25
Cho a, b, c 1a céc sb thue dwong. Chitng minh ring :
1,0
# 2a +d 2b +# 2,
4a+4b+c 4b+4c+a 4c+4a+b

Ta chimg minh b6 dé sau:

Cho cac s thuc duong m,n khi do: 34(m +n) > Im +3n 2),
Diu ‘=" xay ra khi va chi khi m = n.

That vay: Dat x=%,y=%/; ; (x,y>0).

Bit dang thirc (2) dugc viét lai ,3/4(x3 +y° ) >x+y. Taxét:

Cau 5
(LOdidm) | 4+ —(x+y) =3(x" -y —xp* +)’) 0.25
=3(x—y)(x2 —yz)

=3(x—y)2(x+y)20;Vx,y>O
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Nén ta co: 4(x* +°) > (x+ »)’ hay 43/4(x3 +y3) >x+y

hay bat dang thirc (2) ¢ bd dé duge chimg minh xong.

Bit dang thirc da cho twong dwong voi

i/ a +i/ +§/ ¢ <1
16a+16b+4c 16b+16¢ +4a 16¢c +16a +4b
St dung bat ding thire (2) ¢ bd dé trén ta co:

a a
§/16a+16b+4c _#4((461 +4b)+c)

“Ysa+b)y+¥e a+b+e

0,25
Tuong ty:
i T
16b+16c+4a ~ Ya+3b+3c’
leria Tt
16c+16a+4b ~ fa+3b+3c 0.25

Tu day ta co:

a c
i/ +i/ +i/ <1 3
16a+16b +4c 16b+16¢ +4a 16¢c+16a+4b

Piang thuc (3) xay ra khi 4a +4b =c,4b + 4c = a,4c + 4a =b nén
8(a+b+c)=a+b+c=a+b+c=0 mauthuin. Chimg t6 ddu ‘="’
khong xay ra. 0,25

Véyi/ 2a +i/ 2b +i/ 2 _,
da+4b+c 4b+4c+a dc+4a+b
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SO GD&PT NGHE AN  KY THI CHQON HQC SINH GIOI TINH LOP 11 CAP THPT
NAM HOQC 2017 - 2018

DPé chinh thire

Mon thi: TOAN HQC - BANGA
Thoi gian: 150 phut ( khong ké thoi gian giao dé)

Cau 1 (7,0 diém).
2sin? (32)( - Zj +/3c0s3x

1-2sinXx

a) Giai phuong trinh =1

X2+ Y2 +1=2(xy - x+Y)

X, YeR
x* +3y” +5x—12=(12 - y)+/3- X ( )

b) Giai hé phuong trinh {

Cau 2 (2,0 diém).

Mot hop chura 17 qua cau danh sO tur 1 dén 17. Lay ngau nhién dong thoi 3 qua
cau. Tinh x4c suat sao cho tong cac sb ghi trén 3 qua cau d6 1a mot s6 chan.

Cau 3 (5,0 diém).

Cho hinh chop SABCD, c¢6 day la hinh thoi canh a, SA=SB=SC =a. bat SD =x
(0 <x<ay3 )

a) Tinh goc giita dudng thang SB va mit phang (ABCD), biét rang x=a.

b) Tim x theo a dé tich AC.SD dat gia tri 16n nhét.
Cau 4 (2,0 diém).

Trong mit phang véi hé toa do Oxy, cho hinh binh hanh ABCD. Hinh chiéu
vudng goéc cua diém D 1én céc duong thrfmg AB, BC lan luot 1a M (—2;2), N (2;—2);
duong thang BD c¢6 phuong trinh 3x -5y +1=0. Tim toa do diém A.

Cau 5 (4,0 diém).

u? —n(u, —1)+n?
n

a) Cho day so (u,), biét u; =6,u,,; = ,véi n>1

Tinh gi61 han Iim(l+i+---+ij
U U U,
b) Cho ba s6 thuc a,b,c thudc doan [0;2]. Tim gid tri 16n nhat cta biéu thirc

P=(a’c+c’h-b’c-c’a-a’b)(a+h+c).

Hovatén thi Sinh...............cooooiiiee i iei e S6 bdo danh................c.....
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Céu Pap an Piém
1.
(7,0d) Zsinz(Bzx—Zj+ 3c0s3x
a) (4,0 diém) Giai phuwong trinh : =1 (1)
1-2sinx
x# L+ k2zx
Diéu kién: Sinx # = < 6 0,5
S5z
X#—+k2rz
6
(1)<:>1—cos(3x—%j+\/§c053x:1—25inx 1,0
<:>sin3x—\/50033x:25inx@Sin(Bx—%J:sinx 1,0
3x- L =x+k2r x="1kz
6
= = p 1,0
3x-Z=rz-x+k2z x=2 420
3 3 2
Pbi chiéu vé6i diéu kién, phuong trinh d cho c6 nghiém la
X:7—7[+k27z, X:—£+k27r, X:£+k7r. 0.5
6 6 3
b) (3,0 diém) Giai hé phuong trinh
X2 +y +1=2(xy—x+y) (@
(x,y eR).
X°+3y? +5x-12=(12-y)v3-x (2)
(1) = (x—y+1)" =0 1,0
S X-yY+1l=0 y=x+1
Thay Yy = X+1 vao phuong trinh (2) ta dugc phuong trinh 05
x°+3x* +11x -9 = (11-x)+/3- X
3
& (x+1) +5(x+1) = (V3= x+1) +5(v3-x +1) (3)
bit a=x+1;, b=+/3-Xx+1, phuong trinh (3) tré thanh
< a’+5a=b’+5b 10
2 2 1
<:>(a—b)Ka+9J +£+5}=0<:>a=b
2 4
Dodd (3) © x+1=+4/3-Xx+1<=3-X=X
x>0 ~1+413
1,2 eX=T 05
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_—1+\/TB
2
_1+\/E

2

Vay hé di cho c6 nghiém (X;Yy) véi

2. Mot hop chira 17 qua cau danh s6 tir 1 den 17. Lay ngau nhién dong thoi ba qua cau. Tinh xac
(2,0d) | suit sao cho tong cac sd ghl trén ba quéa cau d6 1a mot sd chin.
S6 phan tir khong gian mau n (Q) = Cf’7 0,5
Goi A la bién cb: ’LéyNdu(_)’c dong thoi ba qua cau sao cho tong cac sb ghi trén ba
qua cau dé la mot so chan.
Xet cac kha nang xay ra ’ . . o 0,5
KN 1: Lay dugc ba qua cau c6 cac so ghi trén ba qua cau doé déu 1a so chan. SO cach
chon la Cg’ .
KN 2: Lay dugc hai qua cau cé cac so ghi trén hai qua cau d6 déu 1a so 1é va mot 05
qua ciu c6 s6 ghi trén qua cau 14 s chin. S6 cach chon 1a CZ.C, . !
C3 + C C1 43
Vay: P(A)=———F—=—.
y: P(A)= c o 0,5
3. Cho hinh chép SABCD, c¢6 ddy ABCD 1a hinh thoi canh a, SA=SB=SC =a. bat
(5,0d)

X = SD (0<x<aJ§).

a) Tinh goc giita dudng thing SB va mit phing (ABCD), biét ring X = a.
b) Tim X theo a détich AC.SD dat gia trj 16n nhat.

a) (3,0 diém)

1,0
Goi O 1a tdm cua hinh thoi ABCD.
_ . [SOLAC
Khi x=a,taco = SO 1L (ABCD).
SO 1 BD
Suy ra goc giita thang SB va mit phang (ABCD) la goc SBO. 10
Ma ASOB = ASOC = OB =0C. ’
= bay ABCD Ila hinh vuéng.
Dods 0B =232 05550 - V2 550 - 45" L0
b) (2,0 diém)
Tacd ASOC = ABOC = OS = OB = tam gidc SBD vuong tai S . | 05
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/ 2 2
Suyra BD =+a’ + x* :OBz%

AC = 20C = 2/BC? —0B? =+/3a% - x* . 05

Do d6 AC.SD = x~v/3a® — x2..

Ap dung bt dang thirc C6 — Si, ta co

2 22 2 2
/332 - x2 <X +3§ X =32 :AC.SDSS%.

Dau “=" xdy ra khi va chi khi

a\/g 1,0

X =+/3a° — x* <:>x2=3a2—x2<:>x=7.

Vay X = # thi tich AC.SD dat gia tri 16n nhat.

(2,0d)

Trong mit phang véi hé truc toa dd OXy, cho hinh binh hanh ABCD. Hinh chiéu vudng
goc cua diém D 1én cac duong thang AB, BC lan luot 1a M (—2;2), N (2;—2); duong
thang BD c¢6 phuong trinh 3X—5y +1=0. Tim toa d¢ diém A.

M A B

Goi I(x;y) latam hinh binh hanh ABCD. 05

Vi tam giac BMD vuéng tai M va | 1a trung diém cia BD nén M =%BD (l)

Tuong tu ta c6 NI :%BD (2)
Tir (1) va (2) suy ra

MI = NI e J(x+2)° +(y=2) =(x=2) +(y+2) < y=x @)
Ma | thuoc BD nén 3x—5y+1=0 (4)

Tir (3) va (4) suy ra x=y=1:> |(1-lj.

2 22
Do d6 ID = 1B =Ml :gQ B,D thudc duong tron (T) cd tdm | ban kinh
2 2
0,5
Rzg. (T) c6 phuong trinh (X—%) +(y—%j :%.

Vi B, D la giao diém ctia duong thang BD va duong tron (T) nén toa dd B,D la
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3Xx-5y+1=0

[N 5 A 2 2 X:3 ° X:—2
nghiém cua hé 1 1 17 <y hodc P
)(_E + y_E = y=2 y=-1

TH1: B(3;2), D(-2;-1)

Suy ra phuong trinh dudng thang AB:y =2; AD:4x—-y+7=0= A(—%; 2).

0,5

TH2: B(-2;-1), D(3;2)
Suy ra phuong trinh duong thing

AB:x=-2; AD:x+4y-11=0= A(—Z;?J.

0,5

(4,0d)

uy —n(u, —-1)+n?

a) (2,0 diém) Cho ddy sé (u,), biét u, =6, u,,, =
n

véi n>1.

(1 1 1
Tinh gi6i han: lim| —+—+...+—|.
u u, u

n

Taco: u,=6>3.1

u,=u’-u+2=32>32

Gia sir U, > 3K, Vk € N". Ta cin chimg minh U, >3(k +l)

u? —ku, +k*+k U (u,—3k)+2ku, +k*+k
k - k

= U, >2u, +k+1>2.3k+k+1>3(k+1) (dpem)

Vay u_>3n, véimoi ne N ().

That vay: U, ,, =

0,5

2 2 2
Uy = ” S Uy, = ” +k+1

2_
<:>uk+1—(k+1)=uk kuk<:> L __k 1 1

U —(k+1) ul—ku, u -k u,

1 1 1

&= - 7 (2).

0,5

Ap dung (2) suy ra i1t 1
1 1

:u2—2_u3—3

1
uZ

1 1 1
U u-n u —(n+1)
Cong theo vé cac dang thirc trén ta duoc
1 1 1 1 1

SR - ==-————— (3)
u u, u u-1 u,—-(n+l) 5 u, —(n+l1)

n+l

Mit khéc theo (1) taco u,,, >3(n+1) < u, —(n+1)>2n+2>0,Vne N

0,5
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1|

1
va
Yo —(n+)| “2n+2
. . 1
Ma | =0=Im———=0(3
MMonv2 Imun+1—(n+1) (3) oo
Tu (2) va (3), suy ra |im(i+i+...+i}:1.
u u, u,) S
b) (2,0 diém) Cho ba sd thuc a,b,c thudc doan [0;2]. Tim gié tri 16n nhét cua
bidu thirc P:(azc+czb—bzc—cza—azb)(aer+c).
Vi ba sd thue a,b,c thude doan [0; 2] ta co
a’c+c’b-b*c—c’a-a’b<a’c+c’b+b*a—b’c—-c’a—a’b 05
= a’c+c’h—b*c-c’a-a’h<(a-b)(b—c)(c-a) ’
= P<Q véi Q=(a-b)(b—c)(c-a)(a+b+c) (D).
Ta s& chung minh Q < 329\/5 (2)
That vay: Khong mat tinh tong quat ta co thé gia sir a = max{a;b;c}
TH1: a>b>c=0Q<0
TH2: a>c>b, ap dung bat ding thitc C6 — Si cho ba s6 khong 4am
(\/§+1)(a—c); 2(c—b); (\/5—1)(a+b+c) ta co
3
2+/3a+(+/3-3)b 0,5
(\/§+1)(a—c)2(c—b)(x@—1)(a+b+c)g[ (3 ) ]
[2\/§a+(\/§—3)b}3
— -b b <
= (a-c)(c—b)(a+b+c) 108
(a—b)|:2\/§a+(\/§—3)bj|3
= (a-b)(a—c)(c—b)(a+b+c)< 108 (3)
3
a—b)| 2«/3a+(/3-3)b
(a-b)|23a+(V3-3)b| 53 “
108 9 0,5
T (3) va(4) suyra Q < 325;/5.
Do d6 (2) dang. Tir (1) va (2) suyra P < 329\/5 :
Khia=2,b:0,C=¥thiP=¥. 0,5
Vay gia tri 16n nhit cta biéu thac P 12 32;@.

Ghi chl: Hoc sinh lam cdch khdc néu ding van cho diém t6i da
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SO GD&DPT HA NQI DE THI OLYMPIC MON TO A '
CUM TRUﬁhG THPT NAM HOC IHIT_;E?;;N Lop1l
THANH XUAN-CAU GIAY . . =
Thai gian lam bai: 150 plyit

bl CHINH THUC

Ciu 1 (4 diém). Giai cac phuong trinh sau:
l. 2cos2x~-8cosx+5=0
Sin2x-sinx+2cosx-1
tan x+ \ﬁ
Ciu 2 (4 diém). Mot doan tau ¢ 6 toa & sdn ga, trén sin ga c6 6 hanh khéch chuén bj 1én tay,
mdi ngudri de 14p v&i nhau va chon toa thu mét cach ngdu nhién.
1. Hdi ¢6 bao nhidu cich xép & hanh khach 1én cac toa tau d6 sao cho 6 ngudi ciing lén
mot toa hodc mdi ngudi 18n mdt toa khac nhau ?
2. Tinh xéc suét sao cho mdt toa c6 3 hanh khach, mét toa ¢d 2 hanh khach, mjt toa cé 1

hanh khach, con ba toa con lai khdng cé ai lén.
& 2 l & L -;, r Ll A L]
Cau 3 ( 2 digm). Xét khai trién (I+ —] {(x#0;n=3,ne N). Biét tich cta 56 hang thir tu
X

tinh tir phai sang va s hang thir tu ké tir tréi sang bang 14400. Tim ».

Ciu 4 (¢ Efem}
l. Biét ring cac sé x; 2y—x; x+2y theo thir ty iap thanh cip s6 cong. Dong théni céc sb

I: ¥ —1: x+ 2y —1 theo thir ty lap thanh cép sb nhin. Hay tim x, .
u =1l

=0

2. Cho day sé (u,) biét: _— n(u, +21: nt 41 ey Tim limu, .
n

Caus (6 dié‘m}. Cho lang tru tam giac ABC.A'B'C'. Goi G, G\ 1 lan luot 14 trong tAm cdc tam
gidc ABC,A'B'C' va ABB'.
|. Chimng minh ring:
a. (A'BG"/I{AGC)
b. IGY/(BCC'B’)
Goi £, F lan lugt la trung diém cua BB' va CC'. Mot dudmg thang d di qua G cit AR’

tai £/ va EFtai K.

a. Xac dmh céc diém H, K.
b. Gia sir tat ca cdc canh cta hinh lang tru bing a va cac mat bén la cac hinh vudng.

Tinh d6 dai doan GH theo a.

HOVETER TRE SIS i vt i e s s S e oo i B e
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50 GD & BT HA NOJ HUGNG DAN CHAM THI OLYMPIC MON TOAN LOF T
CUM TRUONG THPT :
THANH XUAN - CAU GIAY NAM HOQC 2017 - 2018
— __—-—-—-—'[—'_"1_'_
Ciu Noi dung biem
1/1 | Giai PT 2cos2x—8cosx+5=0 2,0
* PT < dcos’x-8cosx+3=0 0.3
COSX =% (TM)
y 3 0,75
cosx = E (KTM)
. cax:i%+ﬁ:2rr(ke£’}.\!§,}r 5={¢~3’5+ux|kez} 0,75
12 | Gisi pT sin2x-sinx+2cosxul=n 35
tan x + \E
T 0,5
cosx# 0 L E""b"
SAD R ND x:eu~;£+k:r
sinx=-1 (KTM) 0.5
o PT & (2ecosx-1)sinx+D)=0 1 >
COSX = —
. ¢$I=i-§“+k2ﬂ (kel) 0,5
e Két hop véi PK tacd S:{%+k2nikEZ} 0,5
2/1 | Hoi co bao nhiéu cach xép 6 hanh khich 1én cac toa tau do sao cho 6 ngudi 2,0
ciing lén mét toa hodic méi ngudi lén mot toa ?
e THI. Xép 6 ngudi clng 1én mot toa cb 6 cach. 0,75
e TH2. Xép 6 ngudi mdi ngudi 1én mét toa ¢6 6! Cach. 0,75
e Viycb 6+ 6! =726 cach. 0,5
272 | Tinh xAc suat sao cho mét toa cé 3 hanh khach, mdt toa ¢6 2 hanh khich, 2,0
mét toa ¢6 1 hanh khich, con ba toa con lai khéng co al lén.
e Taco |Q| = 6{5 0,5
e Chon 3 hanh khéch va xép ho 1én | toa ¢6 C..C} cach. 0,25
e Chon 2 hanh khach tiép theo va xép ho lén 1 toa cd Ci.C; cach. 0,25
e Khi d6 1 hanh khach con lai 1én mbt toa c6 Cy céch. 0,25
e S& két qua thudn lgi cho bidn ¢b 1a (C2.CH(C} C;).C, =7200. 0.5
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7200 25

| 0,25 |
e Xi S .
| c sudt can tim la & Te |
|3 Tim n. llliﬂ |
* Taco [I+l] =i('.‘:x"'* [l] =iC:x"'“ (x=0), || 0,5 |
X k=0 x g | |
meoi séhangtmngkhaiuiéncédang Tin = C':I"'“, | |I
e Tichsdhang cantimla 7,7, , = C)x"*.C! " x> =(C) | 0.5
¢ Theo gia thiét ta cé: | 55 |
(C2) =14400 > C} =120 & ... n(n=1)}(n—-2) =720 (1) |
e Giai PT (1) tim duoc n =10 (TM). Vayn= 10, 0,5 |
|
| 4/1 |Timx,y. 2,0 |
1oy |2@y-x) =54 (x+2y) _ [ 2x-y=0 () 10 |
. Theogttacuhn;:PT{ - {  4y-x4220 @) |
: y=4 0.5
+ Thé () vio (2)tacs: 2 -9y+4=0es| 1 *
2
it £ .. i | 0.5
. | 1 .Thfr!a.i va ket luén x=2.y=4 hoac r=-‘-{,y=-£
y=-=x=-
2 4 _
4/2 | Tim limu,_. 2,0
e Tirhé thire truy héi ta cé : (n+Da,, =nu, +(n+1)" (3) 0,5
o Xét diy s0 [u,,] vai v, =nu, (4) =y =1
Tir (3), (4) = Vyu =1-'“+|:M+l}2 PV, ~V, =(n+1) 0,5
N -|,r”=(':,l"—-vn_,}|+|(1.-_l—'.rﬂ_,)+{1»rn_1—'..'*,_3)+...+{v]—'.:11}+[1u1—*-.--1]+1|sl
5 & o n(n+1)(2n+1) 0.5
= =1l +(n=2) +..+3+2 +1= ; | ;
0,5 ||
.2 1 *
g :H(H+1)(2n+i) Iimun=1im”{n+1]( n+l) _
" d 6n , bn
5/1/a | CMR: (4'BG")/ (AGC") 2,0
e Goi M,M'latrung diém cba BC va B'C' = Mit phing(4'BG") la 0,5
mf (4'BM"), mf{ (AGC") 1a mf ((AMC). 10 |
o CM: AM//IA'M', BMTIC'M 0.5 |
. » CM: (4'BGY)/(AGC)) o]
'5/1/b | CMR: IG'/ /(BCC'B) -
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. CM: BI:%SA‘ 025 |

|
o 2L AC g IG' IBM' | o5 |
| 4B A p oSy : 0,5
e« BM'c(BCC'B)'= IGY/(BCCB) | |
IG'@ (BCC'B") | |
H j
|
|
|
| ‘
5/2/a | Xac dinh cac diem H, K 1.0 |
GeAM:GEuB'M}} | 1
: = GH < (ABM), hayd c (4B'M) ;
* Taco ;. 4B'= He(4B'M) L 0,25
e Kl giao diém ctia d voi EF = K €(AB'M) = K la giao diem EF s
voi mf (A B'M) ‘ _
e Trong mf(BCC'B’) co EFNB'M ={K} = d la dudng thang GK 0,25
- n 1 K # lrl' D.Ej
s Trong mf (A 8'M) kéo dai AB' va GK cit nhau tai /1. -
5/2/b | Tinh 46 dai doan GH theo a 2,0
0,5
» HA _
v 0,25
e« CM: GH =4GK
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| 2 [
e Tinh AB':aﬁ,AM=a£,B'M =a£ i
2 2 0,5 |
CM: AB® = AM* + B'M* = AAB'M vuéng tai M
e Tinh GM=“—§,KM=”—45
0,25
19 57 ,
* Xét AGKM vubng tai M, tinh GK = a19 = GH =ﬂ£ |
43 3 0,5
J |

Ghi chii:

- HD cham chi giai t6m tat, hoc sinh phai lam chi tiét va suy ludn diy da, chit ché méi
cho diém téi da.

- Cach giai khic ma diing vén cho diém (GK t chia diém thanh phin).

- Khéng 1am tron diém bai thi.
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SO GIAO DUYC VA PAO TAO KI THI CHON HOC SINH G101 CAP TiNH
THANH HOA NAM HOQC 2017-2018

DE CHINH THUC Mén thi: TOAN - Lép 11 THPT

— Thoi gian: 180 phat (khdng ké thoi gian giao dé)
S0 bao danh Ngay thi: 09 thang 3 ndm 2018
-------------------------------------- (D¢ thi co 01 trang, gom 05 cau)

Cau | (4,0 diém).

1. Lap bang bién thién va vé dd thi (P) cua ham sé y = x?+bx+1 biét rang (P) di qua
diem A(2;1).

2. Giai bat phuong trinh \/4X2 +5x+1+ 2\/X2 +X+1>x+3.
Cau 11 (4,0 diém).

4sin® x —2cos x(sin x —1) —4sin x +1 B
1+ cos4x

\&+\/xy+(x—y)(\/x7y—2) =Jy+y

(y+ﬁ+x—x2>(x+1)—4:0

0.

1. Giai phuong trinh

2. Giai hé phuong trinh (x,y eR).

Cau 111 (4,0 diém). , ‘
1. Cho x,y,z lacac so thuc phan biét va khdng am. Ching minh rang
X+Yy y+1z Z+X 9

X~y (y-27 (2-%? x+y+z
u=2,U =5 . ]
' ? .Tinh giéi han Ilm(g—:j.

2. Cho déy s6 (u,) xéac dinh nhu sau
u,,=5U,,—6u,vn=1

Cau IV (4,0 di¢m). ‘

1. Xép ngau nhién 10 hoc sinh gom 2 hoc sinh cua 16p 11A, 3 hoc sinh cua lop 11B va 5
hoc sinh cua 16p 11C thanh mot hang ngang. Tinh xac suat dé khéng c6 hoc sinh caa cung mot
|6p dtrng canh nhau.

2. Trong mit phing toa d6 Oxy, cho tam gidc ABC vuéng can tai A. Cac diém M, N lan
luot thudc cac canh AB, AC sao cho AM = AN (M, N khéng trung véi cac dinh cta tam giac).

Puong thang d, di qua A va vudng goc véi BN cat canh BC tai H (g;—gj,dudng thang d,

di qua M vavudng goc véi BN cit canh BC tai K(é%) Tim toa d6 cac dinh cua tam giac
ABC, biét rang dinh A thudc duong thang (A):5x+3y +13=0 va c6 hoanh d6 dwong.
Cau V (4,0 diém). q 7

1. Cho tir dién SABC c6 SA =SB =SC =1. Mot mat phang («) thay doi luén di qua trong
tim G cua tir dién va cit cac canh SA, SB, SC lan luot tai cac diém A', B', C'. Chitng minh
ring bidu thirc T =—= +—— 4+ 1 ¢6 gid tri khong déi.

SA'" SB' SC' q

2. Cho hinh chop t& gidc S.ABCD c¢6 day ABCD Ia hinh binh‘hanh. Mot diem M di dong
trén canh day BC (M khac B,C). Mat phang («) di qua M dong thoi song song véi hai
duong thang SB va AC. Xac dinh thiét dién caa hinh chép S.ABCD cit bai (&) va tim vj tri
caa diém M de thiét dién d6 c6 dién tich 16n nhat.
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SO GIAO DUC VA PAO TAO

THANH HOA NAM HOQC 2017-2018

PECHINH THUC M@n thi: TOAN- Lép 11 THPT

Thoi gian: 180 phut (khong ké thoi gian giao dé)

Ngay thi: 09 thang 3 nam 2018

HUONG DAN CHAM VA THANG DIEM

K1 THI CHON HOC SINH G101 CAP TiNH

(Gom c6 07 trang)
Cau NOQI DUNG Piém
I | 1. Lap bang bién thién va vé do thi (P) ctia ham s6 y = x?+bx+1 biét ring (P) di
40 1 qua diém A(2:1) 20
diém | 4 )
Do (P) di quadiém A(2;1)nén4+2b+1=1<b=-2 0,50
Ta duoc ham sé y = x* —2x+1
Bdng bién thién nhw sau :
0,75
+00 400
y=x*—2x+1 /
0
Dé thj: C6 dinh 1(L0)va truc doi xtmg 1a dudng thang x =1 va c6 hinh dang nhu sau:
\\ " /
-
\\ /
\ 0,75
\\‘ /
\ /
2. Gidi bAt phwong trinh vV4x2 +5x+1+2vx? + x+1>x+3 (1). 2,0
Y . |4x®+5x+1>0 x<-1
bicu kién xac dinh cta bat phuong trinh la o 1 0,50
X* +X+1>0 X> 2
Taco (1) = (x +1)(dx+1) —(x+1)+2(\/x2 R x+1—1)2 0(2) 0.50
2
X6t x < —1,khi d6: —(x+1) > 0, ) + x+1-1=—2 X >0 nén (2) ludn ding.
VX +X+1 0.25
Vay x < -1 la nghiém cia BPT da cho.
2
Xét x> —1:BPT (2) & \/x+1(\/4x+1—\/x+1)+ﬂz 0 (3)
4 VX +x+1+1
0,50
3Xv/X+1 2X(x+1)
= >0 x>0
VXHALHVAX+L 144/ +x+1
Vay tap nghiém cua BPT 1a S =(—o0;-1]U[0;+0) 0,25
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Chu y 1:Néu hoc sinh khéng xét cic truwong hop nhw trén ma bién d@éi ludn tir BPT (2)
thanh BPT (3) va duwa ra diing tap nghigm thi chi cho téi da 1,25 d.

Chu y 2:C6 thé gidi theo cach sau

DKXD: x<-1 hoic xz-%. 0,50

BPT (1) < v4x2 +5x+1—(x +1)+2(\/x2 N x+1—1) >0 (2) 0,50

Nhan thay x =—1 la mot nghiém cua BPT. 0,25

Xét truong hop XE(—oo;—l)U[—%H—OOj. Khi d6 V4x* +5x+1+(x+1) >0

3(x*+x) 2(x% +X) 0,50
+ >0 (3)
VAXZ +5X+1+(X+1) 1+x*+x+1

< X*+Xx20e x<-1 hoic x>0.

nén BPT (2) twong duong vai

Tir d6 c6 tap nghiém cua BPT la S = (—o0;—1]U[0;+0)

Néu hgc sinh gidgi theo cich ndy nhung khong xét cic trwong hgp nhu trén ma bién | 0,25
doi lubn ter BPT (2) thanh BPT (3) va dwa ra ding tdp nghiém thi chi cho téi da 1,25 d.

I 4sin® x—2cosx(sin x—1) —4sinx+1 _

1. Giai phwong trinh 0. 2,0
ﬁo a1 PRUOnS i 1+ cos4x
diem o o
bKXDb: 1+cos4x¢0c>x¢z+k5 0,25
Phuong trinh twong duong véi 4sin X(1—cos® X) —2€0s XSin X +2c0s X —4sin X +1=0
. ) . 0,50
<> —4sIin XC0S” X—2cosxsinx+2cosx+1=0
< (2cosx+1)(1—sin 2x) :Occosx:—% hoac sin2x =1 0,50
@X:i%’”+k27z hoic x:%+k7z. 0,50
So sanh véi diéu kién suy ra nghiém ctia phuong trinh di cho 1a x = J_r%er k2. 0,25
\/;+\/xy+ x=y)(v-2)=y+y @
2. Giai h¢ phwong trinh ( )( ) (x,yeR). 2,0
(y+ xy+x—x2)(x+1)—4=0 (2)
x>0;,y>0
DKXD: 0,25
xy+(x—y)(\/@—2)20.

Nhan thiy néu y =0 thitir (1) suy x =0. Thay X =y =0 vao (2) khong théa man.
Vay ta co diéu kienx >0,y > 0, diéu ny c6 nghia 1a

&+ﬁ¢0,\/xy+(x—y)(J7y—2)+y¢0.
Khi d6 ta cé:

(1)<:>\/§—\/§+\/xy+(x—y)(\/ﬁ—2)—y:0
o X7y (x—y)(y+\/ﬁ—2) 0
x4y \/xy+(x—y)(ﬂ—2)+y

0,50
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y+/xy -2 o
X+\/7 \/xy+ X — y ﬂ ) y
X=y 0,25
1 y+\/7 2
[+\/7 \/xy+ X — y \/_y ) y

= (x-

’ +
e Xét x=y.Thé vao (2) ta dugc x’-2x*-3x+4=0=x=1; x:l_;/ﬁ-
0,50
Vi x =y >0 nén truong hop nay hé cé hai nghiém (1,1); (H;/ﬁ ;1+;/1_7J'

y+yfxy -2 0@
\/;Jf\/_ \/xy+x y ﬂ ) y

e X¢ét phuong trinh

Tu phuong trinh (2) ta co:
2
4 4 2 2 2
FXY = X=X+ ——=X+1+——+(x=1) =2=| Vx+1— +(x=1)+2>2
y y X+1 X+1 ( ) ( MJ ( )
Do do yryxy -2 >0 nén (3) vo nghiém.
\/_+\/_ \/xy+ X— y \/7 2)+y 0,50

Vay hé c6 hai nghiém (L,1); (1+;/7;1+\/7].

2

Chu y 3:Néu hec sinh khong ldp ludn d@é chi ra

X+ Jy # O,\/xy+(x— y)(«/xy —2) +y # 0 trwéc khithee hign nhan chia lién hep
tie phwong trinh (1) thi chi cho téi da 1,75d.

I11 | 1.Cho x,Yy,z lacac sé thuc phan biét va khéng &m. Chitng minh rang

4,0 X+ Yy y+z Z+X 9 2.0
¥ + + > : :
diem (=Y (y-2 (=% x+y+z
T T T G Sy
- - - +y+
X+ +2 Z+X 0.25
<:>(x+y+z)( y y 2]2
(x—y)* (y z)° (—X)
Khoéng mat tinh tong quét, c6 thé gia st x>y >2>0.
Khi d6 c6 cac bat ding thirc sau:
+) X+Y+Z2X+Y
y+2 1 2 n as
s>2—oy(y+z)=(y-2) < z(3y-2)=0 (ludn diung) 0,50
(y-2)" ¥
+) Tuwong tu cling ¢ Z+X221
(z=x) X
DodénéudétF:(x+y+z)[ Xty , yrz ., Z+X2jthi
x=y)" (y-2° (z-x) 0.95

F>(x+ y)((xj;/) i/+a
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1

Ta c6 bét dang thirc co ban sau: 1+1+— > véi Va,b,c>0. 0,25
] a b c a+b+c
Ap dung ta dugc:
x+y2+1+1=(x+y)(++ij
(X=y)" y X (X+y)" —4xy xy 0,50

_ (x+Y) 12 N 1 N 1 29(x+y2): 9 .
(Xx+y) —4xy 2xy 2xy (x+y) X+Yy

Vay (X+ y)( X+ y2 +£+£j2 (x+ y)L:Q. Suyra F>9.
(X=y)" y X X+Yy 0,25
, z=0 z=0
bang thuc xay ra khi va chi khi { ) S :
(X+y)?—dxy=2xy |x=(2+3)y
. u=2u=5
2. Cho day so (u,) xac dinh nhu sau { ' ? :
u,,,=5u,,—6u,vn>1
2,0
Tinh giéi han Iim(:—:j.
T gia thiét taco u,,, —2u,,, =3(u,,, —2u,),vn>1. Suy raday v, , =u,., —2u, lamot
cap s6 nhan c6 cdng boi q=3=v_, =3""v,=3""(5-2.2)=3"" (1) 050
Ciing tir gia thiéttaco u,,, —3u,, = 2(u,,, —3u,),vn>1. Suyradiay w_,=u_,—3u, la
mot cap s6 nhan ¢6 cong boi q=2=w , =2""w, =2"(5-3.2) =-2"" (2 0,50
Uy, —2u,=3""
Tir (1) va (2) tacé hé {u g D =3 0,50
U

Suyra lim L) =lim M =lim Lul Ejn _1 050
3’ 3" 3 213 3 !

Chu y 4: C6 thé gidi theo cach sau

Xét phuong trinh dic trung ctia day truy hoi 1a A2 —51+6=0. 0.50
Phuong trinh c6 2 nghiém la 1, =2,4, =3. 0,50
Do do u, =a.2"+b.3". Véi u1:2,u2:5:>a:%,b:%. 0,50
n-1 n-1 A S H u 1
Suyrau, =3"+2"" vadodo I|m(3—2j=§. 0,50
IV | 1. Xép nglu nhién 10 hec sinh gém 2 hoc sinh lép 11A, 3 hec sinh lép 11B va 5 hec
4,0 | sinh16p 11C thanh mgt hang ngang. Tinh xac suat dé khong c6 hec sinh cia cung 2,0
diém | mét lép dirng canh nhau.
S6 phan tir ciia khong gian mau : [ =10! 0,25
Goi A la bién b “Khdng c6 hoc sinh ciia cing mot I6p ding canh nhau”. Bé tim | A ta
thuc hién theo hai budc sau: ’
Buéc 1: Xep 5 hoc sinh cua I6p 11C thanh 1 day: c6 5! cach xep. ) 0.25
Khi d06, 5 hoc sinh cua l6p 11C tao ra 6 khoang trong duoc danh so6 tir 1 dén 6 nhu sau: ’
1C2C3C4C5C6
Budéc 2: Xép 5 hoc sinh cua hai 16p 11A va 11B vao céc khoang tréng sao cho thoa man
yéu cau cua bai toan. Khi d6 chi xay ra hai truong hop sau: 0.50

Trwong hep 1: Xép 5 hoc sinh cua hai l6p 11AvallBvaocacvitril, 2,3, 4,5 hoac
cacvitri2,3,4,5,6:cod 2x5!=240 cach xép.
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Trwong hop 2: Xép 5 hoc sinh cua hai 16p 11A va 11B vao céc vi tri 2, 3, 4, 5; trong do
c6 1 vi tri xép 2 hoc sinh gdm 1 hoc sinh cua Iép 11A va 1 hoc sinh caa I6p 11B; 3 vi tri
con lai mdi vi tri xép 1 hoc sinh.

+ C6 4 cach chon mot vi tri xép 2 hoc sinh. 0.25
+ CO 2x3 cach chon cap hoc sinh gom 1 hoc sinh ¢ 16p 11A va 1 hoc sinh I6p 11B.
Suy raco (4x2x3)x2! cach xép 2 hoc sinh gom 1 hoc sinh ciia I6p 11A va 1 hoc sinh

cua lop 11B hoc sinh vao mot vi tri.

+ C6 3! cach xép 3 hoc sinh vao 3 vi tri con lai (mdi vi tri ¢d 1 hoc sinh).

Do d6 truong hop ndy c6 (4x2x3)x21x31=288 cach xép. 0,25

Suy ra tong s6 cach xép 1a |A| =5!x (240 + 288) = 63360 cach xép. 0,25
L A

Vay x&c suat can tim la P(A):u—@—£ 0,25

o 100 630

2. Trong mit phing toa dd Oxy, cho tam giac ABC vudng can tai A. Cac
diém M, N lan lwot thudc cac canh AB,AC sao cho AM = AN (M,N khéng
tring véi cac dinh ciia tam giac). Pwong thang d, di qua Ava vudng goc véi

BN cit canh BC taiH (g;—éj, dwong thang d, di qua M vavudng goéc véi| 2,0

BN cit canh BC tai K(%%) Tim toa dd cac dinh cia tam giac ABC,biét

ring dinh A thudc dwong thing (A):5x+3y+13=0 va c6 hoanh d6 dwong.

A N

C
H
M
s E
K
B D
\F

Goi D 1a diém sao cho ABDC la hinh vudng va E, F lan luot la giao diém cua duong
thang AH, MK véi duong thang CD.

Tacd AABN = ACAE(g.c.g) = AN = CE = AM = CE ma AM = EF = CE = EF 0,50
= E 14 trung diém cuia CF = H 1a trung diém ciia KC
T d6 tim duoc C(2;-2). Tacod m(%%ﬂj = vécto phéap tuyén cia BC 1a ﬁ(5; 3) 0.25
= Phuong trinh BC la: 5x+3y—-4=0.
Ta c6 AC 1a duong thang di qua C va tao véi BC mot goc 45°,
Goi vécto phap tuyén cia AC la n, (a;b), véi a”+b*>0.
_ 0,25
Ta cd cos45° [pa+ 3 < 4b*-15ba—-4a’ =0 ’ 4611
= — — = <=
J34./a? +b? b:—za
o V6i b=4a chon a=1=b=4 ta c6 phuong trinh
AC:x+4y+6=0 0.25
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.2 . . X+4y+6=0 X=-2 )
Toa do diém A la nghiém cua hé R (loai).
5x+3y+13=0 y=-1

o Vi b:—%a , chon a=4=b=-1 ta c6 phuong trinh
AC:4x-y-10=0 0,25
2 . . 4x—-y-10=0 x=1 .
Toa d6 diém A |a nghiém cua hé = (thoa man)= A(1;-6)
5x+3y+13=0 -6
Phuong trinh AB 1a: X+ 4y +23=0.
2 . . |x+4y+23=0 X=5 L
Toa do diém B la nghiém cua hé = (thoa man) = B(5;-7)
5x+3y—-4=0 =7
Vay toa do cac diém can tim la: A(L;-6), B(5;-7),C(2;-2). 0,50
Chu ¥ 5:Néu hgc sinh cong nh@n diém H la trung diém ciia KC (khdng chiing minh)
va tim dung toa ddcdc dinh cua tam giac thi chi cho toi da 1,0 diem.
V | 1. Cho tr dién SABCcd SA=SB=SC =1. Mt mit phiang («) thay déi luén di qua
4,0 | trong tam G cua tir dién, ciit cac canh SA, SB, SC lan lwot tai cac diém A', B', C'.
diém . . l 1 1 . 2a0
Chwng minh rang bieu thic T=—+—+ 6 gié tri khong doi.
SA' SB' SC'
s
Vi G 14 trong tam t&r dién SABC nén ta cé tinh chat; MG = %(WS+W+W+WC) , Vi
M 1a diém tly y. q 0.50
Ap dung tinh chat trén cho diém M = S ta cé: :
SG =2 (S5 + A+ 5B+ 5C) = =(SA+ 5B +5C)
4 4
Lai c6 SA= >N SA" §B = 20 §B" §C = 2~ 5C° 0,50
SA' SB' SC'
em. e, 1 =, 1 =
Do d6 SG=—SA"+ SB'+ SC 0,50
4SA' 4SB' 4SC"
. . . , . 1 1
Vibon diém A', B, C', G dong phang nén phai co + + =1=T =4. 0,50
on dié ONg PRang NEN PRAl €0 4 o T ase T asc
2. Cho hinh chop ti giac S.ABCD ¢é day ABCD la hinh binh hanh. Mét diém M di
dong trén canh day BC (M khéc B,C). Mit phing () di qua M dong thoi song song ”0

vé6i hai dwong thing SB, AC. Xac dinh thiét dién ciaa hinh chép S.ABCD cit béi (a)
va tim vi tri diém M dé thiét dién d6 cé dién tich Ién nhat.
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R
|
P
F
A Q
N D
E (@)
B M C

Ké MN //AC (N EAB); NP //SB (PESA); MQ//SB (QESC).
Goi O=ACNBD; E=MNNBD; F=PQnSO; R=EF NSD. 0,50

Khi d6 thiét dién can tim 1a ngii giac MNPRQ , trong d6 tir gilc MNPQ Ia hinh binh hanh.
Goi « lagéc gitra SB va AC.

Pt x=% (0<x<1). Khi d6 MN =xAC, MQ =(1-x).SB. 0.50

Suy ra Sy = MN.MQ.sina = x(1-x).SB.AC.sin a.

Goi I1a trung diém cia SD, khi do: A =57 _BE _BM _ o rr_xo1=XsB
Ol SO BO BC 2

Do gdc giita RE va PQ bang « nén

2
S, =L1PQRF.sing = - MN.RF.sina =X SB.AC.sina 0.50
PRQ ~ 5 2 4

Vay S, uero = Suneo + Sero = x(l—%TXj.SB.AC.sina (*).

Ap dung bat dang thirc Cauchy, ta c6

2
Sl PR AU I P
4 4 4\ 4 4 4 4 3

\ 1 .
Tur (*) suy ra Syyero SE.SB.AC.sma. 0,50
Ping thic xay ra khi va chi khi L I hay MB _,
4 4 3 MC
---------- Hét ------m-m--
Chuy:

- Céc cach lam khac néu ding vin cho diém téi da, diém thanh phan giam khio twphan
chia trén co sé¢ tham khao diém thanh phan caa dap an.
- Cac trwong hop khac to cham thong nhat phwong an cham.
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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. ) . )
a) Giai phuong trinh sz asinm 2 (cot 2z — \75) .
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. \
1+2x+/1+3xz—+/14+4
a) Tinh L = lim vit2evitiz—vi+ g

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.

Ho va t&n thi sinh: .....eeeeeiiiiiiiiiiiiiieeeeeeiieeeeeeeeeeeeeeeeeeeeeeeeeaees ; S6 bao danh: ...............
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SO GIAO DUC VA PAO TAO

HA TINH NAM HQC 2016 - 2017
Mon: TOAN; Lop: 11

(Hudng dén gidi gém 7 trang)

KY THI CHON HQC SINH GIOI TINH CAP THPT

HUONG DAN GIAI
Cau Pap an
La. 1 1 [ 1
— ———=2|cot2z — —|.
cos T J§ sinx \/g
Piéu kién: sin2z = 0. Khi d6 phuong trinh da cho tuong duong véi
\Esin:c —cosT [ cos2z 1
\/5 sinz cos 2sinzcosz \E
< \3sine —cosx = \6 cos2x —sin2x
T 27
& cos|2r +—| =cos|z ——
zT=-— om + k27
& 6 (k € R).
g=24 kg—ﬂ-
6 3
Da&i chidu diéu kién ta thu dude tap nghiém ciia phuong trinh da cho 1a
§ =1 4 km 22 4 konlk e 2}
6 6
Ta ¢6 thé bién doi phuong trinh da cho vé dang
(2cosz + \/Z_i)(\/gcosx —sinz —1)=0.
1.b.

S6 phan tit ctia khong gian mau la ‘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

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

= lim

x—0

(trong d6 A = 31+ 3z2)

Dovay L =L, (L, +L,) = 2 1+% —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

95\1(1—32)(1—$2)—-’b’2S\/(l—z?+$2)(1—$2+z \/1 (2 — %)
Do vay
P=1-2"+y+2 <l4+y+loy® <1420 +1—3°) =1++2.

Pang thitc xay ra khi va chi khi

y+zz=(1-2")(1-2%) 2 J_ J_ 5
—T — z >0 @‘32:$2+?2,2$2_72¢> . 2-'—\/5
Jl—zz \/1—332 - (zg—x‘?)(zz+9:2—1)=0
$'+Z'+\/£$z=5 2
Khidé A= arccosﬂjg = E,C = arccoS%&.
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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.
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b) Ta ciing ¢6 BH = 7 — 2y nén BH = 3%

Mat khac
AC'= AH + HB' + BC
=-Z+7Z-(Z+2§)+¥y

=27 —§j+Z
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 av14 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
z<y+z—-2yz+2Jyz(l—y)(1—2) = (J;v'l -2+ \[;\jl— yT-

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

Khi dé dat y = sin® B,z = sin* ¢

B,C‘e[o;1
2

] 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
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(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
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f o1 —1)(z, +1)(z" +1
Tacéoz —1= :v”4 = (z, ~ Dz, 1 ), );Vﬂ >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 = +oo.

- z —1)(a® +2z +3
Ta cé Tann “ % (z, =Dz, +2 <t );Vn >1.
r,  —1 (z, +1)(z, +1)
Do dé
2 3 r -
1 _|_ 22 — :'Err + 5:12+ - n+l n — 1 - 1 ;vn Z 1-
:EN + 1 xn + 1 (xrr + 1) (xll + 1) (g;rr+1 - 1) (:I:u - 1) :'cn -1 :En+1 -1
Do dé 1 =E L1 = LI 1 Vn > 1.
! i=1 x:’ -1 :I:Hl -1 2016 H:n+] -1
Do lim = 0 nén day s6 ¢6 gi6i han hitu han vd lim y = —.
"i—++00 .,Tn+1 -1 Y (y::) . ' ’ n=+00 J" 2016
HET
7
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SO GD&PT VINH PHUC  KY THI CHON HSG LOP 10, 11 THPT NAM HQC 2016-2017
PE THI MON: TOAN 11 - THPT CHUYEN
Thoi gian 1am bai: 180 phut, khdng ké thoi gian phdt dé.

PE CHINH THUC

Cau 1 (3,0 diém). Cho day s6 thuc (X, ) dugc Xac dinh boi

2

=1,x, =2017 va X,,, = ————— Vvd&i moi n>1.
% =5% "1+ (n+D)x,
,: X= A A - < s Xk
V61 mol s6 nguyén duong n, dat y, =nx, va z, = Z—
k=1 Xeq

a. Chung minh rang (Y, ) 1a day sé giam.

b. Tim gi¢i han cta day (z,).

Cau 2 (2,0 diém). Cho ba sé thuc a,b,c> 2 théa man didu kién 1+%+1:a+b+c—8.
a C

Chang minh rang

a+b+0292\/3(ab+bc+ca).

Cau 3 (3,0 diém). Cho tam gidc ABC can tai A. Goi D 1a trung diém canh AC va M la trung
diém canh BC. Poan thang AM cit duong tron ngoai tiép tam giac BCD tai diém E. Puong
thang BD cat duong tron ngoai tiép tam giac ABE tai diém F khac B. Puong thang AF cat
duong thang BE tai I, duong thang CI cat duong thang BD tai K.

a. Chting minh rang DA = DF.
b. Chitng minh rang | 1a tam duong tron noi tiép tam giac ABK.

Cau 4 (1,0 diém). Mot s6 nguyén duong a duoc goi 1a s6 k- phuong(k € Z*,k > 2) néu ton tai

s0 nguyén duong b sao cho a=b". Cho cap s6 cong (a,) . Véi cac s6 hang la s6 nguyén

n>0
dwong va cé cong sai bang 2017. Biét rang c6 hai s6 hang a_ va a_ cua cap so cong twong ng
la s6 i- phuong va sé j- phuong, trong d6 (i, j)=1. Ching minh rang ton tai mot s hang cia
cap s6 cong la sé ij- phuong.

Cau 5 (1,0 diém). Cho S 1a mét s6 nguyén duong sao cho S chia hét cho tat ca céc sé nguyén
dwong tir 1 dén 2017. Xét k s6 nguyén duong a,,a,,...,a, (khong nhat thiét phan biét) thuoc tap
hop {12,...,2017} théa mdn a +a, +...+a, = 2S. Ching minh rang ta c6 thé chon ra tir cac s6

a,a,,...,a,_ Mot vai s sao cho tong cua ching bang S.
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SO GD&PT VINH PHUC KY THI CHON HSG LOP 10, 11 THPT NAM HQC 2016-2017
(Pdp dn c6 04 trang) PAP AN MON: TOAN 11- THPT CHUYEN

I. LUU Y CHUNG:

- Huéng dan cham chi trinh bay mét cach giai vai nhitng ¥ co ban phai c6. Khi chdm bai hoc sinh 1am
theo cach khac néu dung va dua y thi van cho diém ti da.

- Piém toan bai tinh dén 0,25 va khong lam tron.

- Vi bai hinh hoc néu thi sinh khdng vé& hinh phan nao thi khong cho diém twong @ng véi phan do.

II. DAP AN:

Cau Néi dung trinh bay piém

1 |a(2,0diém)

Tathay ngay x, >0,Vn>0. 0,5

2
VL Uk 0L S L T VP | 1,0

Tacé Yo = Yo = NX, _(n+1)xn+1 n 1+(n+1)x 1+(n +1)X

Suy raday (y,) giam. 0,5
b (1,0 diém)

Day (,) gidamva y, >0,vn nén (y,) hoi tu. Bat limy, =a>0.

N—>+o0

, . nx : nx a ) 0.25

Tacéd 0= lim lim—————=1Iim - . Do d6 a=0. :

n—>+oo(y yn+l) —>oo1+(n +1)X n—>oo n+1 1+a 0o
(nx )
Tu gia thiétsuy ra x_, +(n+1)x x , =nx? = i Yo =nx, —(N+1)x_,,. 0,25
Xn
Do d6 Z, —Z +Z +x1 nx, =4034-vy,, Vn>1. 0,25
k=1 X1 k=2 X1 X0

Vay lim z, =4034. 0,25
2 | (2,0 diém)

bat x=a+b+c.Taco a+b+c— 8_1+l+1> J :>x—829. 0,5

a b c a+b+c X
< x> —8x—9>0 < x >9. Vay bt dang thic the nhat duoc chang minh. 0,5

Taco 2x-16=2+24+2822,022 €22 14 5 @)
a b c a b c

Ap dung bat dang thirc Cauchy-Schwazt ta dugc:

0,25
a-2 b-2 c-2_ [(a-2)+(b-2)+(c-2)] (x—6)’
+ + > =5 (2
a b ¢ a(a—-2)+b(b—2)+c(c-2) a®+b®+c®—2x
-6)° -6)°
Tu (1) va (2) suy ra 19—2x2az +(bxz+c)2_zx:>a2+b2+0222x+(1);_2)x (3). 0,25
BDT thir hai twong duong voi ab+bc+cas27<:>(a+b+c)2—(a2+b2+c2)£54 095

< a’+b?+c? > x?-54.
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) X—6)°
Ta can chitng minh 2x + (19 2) > X ~54 (4). Thatvay (4) < (x—9)(x* —2x—59)>0.
—2X
N 0,25
BDT nay luén dang do x>9. Tur (3) va (4) ta co dieu phai ching minh.
Ding thirc xay ra ¢ ca hai BDT khi a=b=c=3.
(3,0 diém)
3a (1,5 diém)
Do tt giac ABFE noi tiép nén AFD =180° — AFB =180° — AEB=BEM (1) 0,5
Mt khac do AM 14 trung tryc cia BC va ttr gidc BEDC noi tiép nén
1 1 0,5
BEM = -BEC ==BDC (2)
2 2
Tu (1) va (2) suy ra AFD :%BDC = AFD = DAF. Vay tam giac DAF can tai D, tac la 05
DA=DF.
3b (1,5 diém)
D& thay do tam giac ABC can nén duong tron ngoai tiép BCD di qua trung diém D’ cua 0.25
AB. Tir d6 hai cung ED va ED' bang nhau, suy ra BE 1a phan giac cia géc ABD (3). ’
Ap dung dinh Iy Ménelaus cho tam giac ADF va cat tuyén CIK ta duoc:
CA KD IF _, 05
CD KF'IA
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X X LA i .. IF BF
Ma CA=2CD va BI laphan giac goc ABF nén A BA’ Tur d6 ta duoc

,_, KD BF _, KD BF _KD BF
" TKF'AB  TKF'2AD KF AD’

BF KF , BD BF+FD BF KF DF AD
Suyra —=——,do do = = +1= +1= =
AD KD AD AD AD KD DK DK 05
Tir d6 suy ra hai tam giac ADK va BDA ddng dang, suy ra DAK = ABD
Khi d6 IAB = AFD — ABD = DAF —DAK = IAK , suy ra Al la phan giac géc BAK (4).
0,25
Tur (3) va (4) suy ra | 1a thm noi tiép tam giac ABK.
(1,0 diém)
Theo gia thiét, taco a_=x",a =y’ (i,j>2); X,y nguyén duong. Pat p=2017 la cong
sai cua cap s6 cong (a, ), ta thay p 1a s6 nguyén to. 0,25
Taco a,=a,+mp=a,=a,=x (modp), twong tw a, =Yy’ (mod p)
Do (i, j)=1 nén ton tai u,veZ sao cho ui+vj =1. Chon cic so nguyén duong r,s sao
cho r=u(mod p-1),s=v(mod p—1), khi dé ri+sj=ui+vj=1(mod p-1) 0.25
Suyra ri+sj=1+k(p-1),k eZ". Do dé:
i |5 i o o 0,25
(e} =) ) =000 -4 —a,8 =a, (modp)
Nhu vay ton tai s6 nguyén dwong h sao cho (xsyr )ij =a,+hp=a,. 025

Vay a, la s ij - phuong (dpem).

(1,0 diém)

Do S chia hét cho 2015,2016,2017 nén S >2015.2016.2017

Gia sit mdi s6 nguyén 1,2,3,...,2017 xuat hién nhiéu nhat 2015 lan trong cac s6
3,,8,,.,8, thi 25<a+a,+..+a <2015(1+2+3+..+2017)<2015.2016.2017, mau | ¢ 25

thudn. Do d6 ton tai mot sé ae{1,2,3,..., 2017} xuét hién it nhit 2016 lan trong cac sb

RN

Ta dé 2016 s6 a vao mot tap A. Xét k —2016 sb con lai, ta dé cac sé nay vao mot tap B.
Tong céc sb trong B 1a

a +a, +..+a, —2016a>2S -2016a > 2S —2016.2017 > S.

Néu k—2016<a thi k<2016+2017=>a +a, +..+3a, <(2016+2017).2017 <25, mu | 95
thuan, suy ra k —2016 > a. Tir tap B ta chon ra a s6 bat ki 1a b;,b,,...,b,.

- Néuton tai i €{1,2,...,a} ma (b +b,+..+b):a thitachoni sé nay vao mot tap hop T.

- Néu nguoc lai thi theo nguyén 1y Dirichlet s& ton tai i <r sao cho
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b +b,+..+b =b +b,+..+b, (mod a), suyra (b, +b,

1+1 1+2

+..+b )ia

Khi d6 ta chon(r—i) sé nay vao tap T.

Nhu vay ta luén chon duoc mot s6 sé vao tap T ma cé tdng chia hét cho a. Ta tiép tuc 1am
nhu vay véi cac sb con lai caa tap B dé bd sung thém cac phan tir vao T cho dén khi tong
cac s6 trong T (ki hiéu ZT ) 16n hon S —2017a thi dung lai.

That vay, néu ) T <S—2017a thi téng cac sé con lai trong B s& I6n hon hoac bang 0.25
2S — 2016&—(8 — 2017a) =S+a>2017a

;tac 12 van con it nhat a sé dé thuc hién thao tac.

Nhu vay, ta dd xay dung duoc tap hop T thoa man hai diéu kién:
(3.T):ava ) T>5-2017a
Chuyla Sianéntaduoc » T>S-2017a+a=» T >S-2016a 0,25

Do dé D T=S-ma véi me{0,12,..,2016}. Dén lic ndy ta chi can bd sung m sb a tir
tap A vao T thi ta s& dugc tong cac phan tir trong T bang S (dpem).
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SG GD & PT THANH HOA PE THI KTCL PQI TUYEN HQC SINH GIOI
TRUONG THPT LE LOI NAM HOQC 2016 -2017 - LAN 1
' Moén: Toan - 1ép 11

DPé chinh thire (Thoi gian lam bai: 120 phut, khong ké giao dé)
( Gém ¢6 01 trang )

Cau 1 (3,0 diém)

Giai phuong trinh: Sin 2x++/3cos 2x+(2+\/§)sin X—CosX=1++/3.
Cau 2 (3,0 diém) q

Cho phuong trinh bac hai x*-2mx+m’-2m+4=0 (x la an va m la tham s0). Tim tat
ca cac gia tri thuc cia m sao cho phuong trinh da cho c6 hai nghiém khong am x,, x,. Tinh

theo m gia tri cia biéu thic P = Jx +4/%, vatim gié tri nho nhit ctia P.
Cau 3 (4,0 diém) 1. Giai phuong trinh: v/3x+1+~/5x+4 =3x* - x+3
X+ Xy —xy’ +xy—y=1

2. Giai hé phuong trinh:
X'+ y*—xy(2x-1) =1

CAu 4. (3,0 diém):
C6 bao nhiéu sb ty nhién ¢ 4 chit s6 ma khong c6 chit s6 nao lip lai dung 3 1an.

Cau 5 (3,0 diém):

Trong mit phang toa d6 Oxy cho diém A(-1-1) va duong tron (T) c6 phuong trinh
X2 +y>—6x—4y—12=0. Goi B, C 1a hai diém phan biét thudc (T). Viét phuong trinh dudng
thang BC biét rang 1(1;1) 14 tim dudng tron ndi tiép tam giac ABC.
Cau 6 (4,0 diém):

Cho hinh 13p phuong ABCD.A’B’C’D’ ¢6 d6 dai mdi canh béng a.Goi M, N, P lan
luot 14 trung diém cua cac doan théng AD, BB’, C’'D’. Xac dinh thiét dién cit boi mat
phang (MNP) véi hinh 1ap phuong ABCD.A’B’C’D’, tinh theo a dién tich thiét dién do.

Hovaténthisinh .....................cccoccoevviiiiiiiiininiinnnn, SBD: ..o
(Cadn bo coi thi khong gidi thich gi thém, TS khéng dung MTBT)
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SO GD & BT THANH HOA
TRUONG THPT LE LOI

DPAP AN DE THI KTCL POI TUYEN HSG
NAM HOC 2016 -2017 -LAN 1
Mon: Toan —1ép 11

(Thoi gian lam bai: 120 phit, khdng ké giao dé)

Cau

Noi dung

Piem

Taco sin2x+J§cost+(2+\/§)sin X—CosX=1++/3
& 2sin x.cosx—cosx+\@(1—23in2 x)+(2+\@)sin X—+3-1=0

< cos x(2sin x—1)—(2sin x—l)(\@sin x—l) =0 < (2sin x—l)(cosx—\@sin x+1) =0

Qsinx:%v\@sinx—cosx:l

X=£+k27r

Hsinx=te| 8 (keZ)
2 S5t
X:?‘f‘kZﬂ'

+) \/§sinx—cosx=1c>£sinx—£cosx=i<:>sin x—2Z :i
2 2 2 6) 2

X:§+k272' (keZ)

i X=rw+k2xz

x—2=" kor T
6 6
X——= i +k27x
6 6
Vay phuong trinh da cho c6 cac ho nghiém la

X=%+k27r, X=5§+k27r, X=%+k27z,x=7r+k27r(keZ)

1,0

1,0

1,0

*) Phuong trinh X* —2mx+m?—2m+4=0 (1) c6 hai nghiém khong 4m
A'=m?-m?+2m-4>0

<<5=2m=>0 S m>2.
P=m*-2m+4>0

*) Theo dinh 1y Vi-ét ta c6 x, + X, = 2m; XX, =m’ —2m+4. Do do6

\/Z+\/Z:,[(\/Z+\/Z)2 :\/xl+x2+2m :\/2m+21/(m—1)2+3

Do m>2=> /X, +./X, >+/8. Diu ding thirc xay ra khi va chi khi m=2.

1,5

1,5

3.1

Giai phwong trinh: v/3x +1+~/5x + 4 =3x* — x +3(1)
*) Pidu kién: x> —%
Khi d6 (1)< (\/3x+1—1)+(\/5x+4—2) =3x2—X

- 3X N 5X
J3X+1+1 Bx+4+2

=X(3x-1)

0,5

0,5
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x=0(TM)

& 3 S
+ =3x-1 (*
Bx+1+1 Bx+4+2 ) 0.5
+Voix=1: VI(*)=2=VP(*) nén x=1 la mot nghiém cua (*)
+ Neéu x>1 thi VT(¥)<2<VP(*), + Ncu x<I thi VT(*)>2>VP(*). 0,5
Vay (1) ¢6 2 nghiém x=0; x=1
3.2 X2+ X3y —xy? +xy—y=1
2) Giai hé phuong trinh: y=y ey (2)
X' +y*—xy(2x-1) =1
(X = y)+xy(x* —y) +xy =1
*)Taco (2) < 2
(x2 - y) +xy=1
=x%— a+ab+b=1 0,5
bat a=x y. H¢ tr¢ thanh: 3
b =xy a’+b=1
a’+a’*-2a=0 [a(@*+a-2)=0
NHe () ot T o ja@ra=2)
b=1-a’ b=1-a°
Tur d6 timra (a; b) € {(0; 1); (L 0); (-2;-3)} 0,5
2 — =
*) Véi (a;b) = (0; 1) ta co hé {X V=0 x=y-1.
Xy =1
x*—y=1
Véi (a; b) = (1; 0) taco hé { < (%y) =(0;-1);(1,0);(-10). 05
XV = 1
*) Véi (a; b) = (=2;-3) ta ¢6 hé
XP—y=-2 y:—é y=—E
{ y=" o X = X o x=-1y=3.
Xy=-3 XX +2x+3=0 |(x+1)(x*—x+3)=0 05
*) Két luan: Hé ¢6 5 nghiém (x;y) € {(L; 1); (0;—1); (% 0); (- 0); (-1 3)} .
4 | *) C6 9.10° = 9000 s tw nhién c6 4 chit s0. , 0.5
*) Khi s0 1 1ap lai 3 1an, c6 C; =4 céach chon vi tri cho s0 1 va 9 cach chon
chit s6 con lai (bao gém ca truong hop s6 0 dung dau) o ‘
suy ra c6 9.C2 —1=35s6 ma sb 1 lap lai dung 3 lan (khong ké s6 0 dimg dau). | 09
*) Tuong tu v&i cac chﬁ:’ $62,3,...,8,9 mdisd cling 1dp lai ding 3 lan 0,5
Do d6 ¢6 35.9=315 so. ,
*) Kh1 s0 0 1ap lai 3 lan, co 1 cach chon vi tri cho 3 s6 0 va 9 cach chon cho 0,5
chir 86 con lai (1a s6 ding dau).
Theo quy tac cong, c6 315 +9 =324 s6 ma c6 mot chit s6 lap lai dung 3 tan |9°
*) Viy, 6 céc s6 thoa man yéu ciu 13 9000 — 324 = 8676 sb. 0,5
5 | *) Buong tron (T) c6 tam K(3;2), ban kinh R=5 0,5
*) Duong thang Al di qua hai diém A va I c6 phuong trinh x—y =0,
0,5

Al cit (T) tai hai diém A(-1-1) va A'(6;6)
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Taco A'B=A'C (1)
A'BC = BAI
= AA'BI latam gidc cantai A’ = A'B=A"l (2)
*)Tu (1), (2) suyra A'B=A'l =A'C hay cac diém B, I, C thuoc duong tron
tam A’, ban kinh A’I ¢6 phuong trinh la (x—6)2 +(y—6)2 =50 0,5

va — A'IB = ABI + BAIl = IBC + A'BC
0,5

A Xy —bx—4y=12
*) Toa d6 B, C théa man hé , , 3
(x—6)"+(x—6) =50

Giai hé (3) ta tim duoc B(7;-1), C(-L5) (hodac B(-15), C(7;-1) ) 0,5
*) Do d6 phuong trinh duong thang BC 13 3x+4y—-17=0 0,5

6 A M D

R

B <
\%\O

*) Goi S 1a trung diém cua AB, khi d6 MS//BD = MS //mp(BC'D) V&
NS //C'D = NS//mp(BC'D) suy ra (MNS)//(BC'D).

*) Do (MNs)//BC" nén (MNS) cit (BCC’B’) theo giao tuyén qua N song song | ¢ ¢
v6i BC’ cat B’C’ tai Q. , ,
*) Do (MNS)//BD va B’D’ nén mp(MNS) cat mp(A’B’C’D’) theo giao tuyén
qua Q song song voi B’D’ cit D’C’ tai P’, do P’ 1a trung diém ctia C’'D’ nén | 0,5
P’ tring véi P.

*) Do (MNS)//C'D nén (MNS) cat (CDD’C’) theo giao tuyén qua P song

1,0

song v6i C'D cat DD’ tai R. 0,5

*) Do d6 thiét dién cat boi (MNP) va hinh lap phuong ABCD.A’B’C’D’ theo 05

mot luc giac déu MSNQPR canh MR —i va co tdm la O suy ra: |
2

Swsnarr = BS0ms = 6-%OM 08.sin 60° :%- Vay MSNQPR :3\/—% 1,0

Ghi chu:
1) Thi sinh lam theo cach khac dap an ma ding thi cho diém theo thanh phﬁp da néu.
2) Cau HHKG thi sinh khong v€ hinh hodc v€ sai co ban thi khong cham diém
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SO GD & BT NGHE AN PE THI KSCL HQC SINH GIOI LOP 11
CUM THI THPT YEN THANH NAM HOQC 2016 - 2017
Mobn: Toan
Thoi gian: 150 phat (khdng ké thoi gian giao dé)

Cau 1 (6,0 diém).

a) Giai phuong trinh: 2(sinx + 3)cos4§—sin x(1+cosx)—3cosx—1=0.

b) Giai bat phuong trinh: (X +1)(vVX? +2 ++/%2 + 2X+3) > /%% +2 - 2x —1
Cau 2 (3,0 diém).
Cho da giac 16i (H) co 22 canh. Goi X la tap hop cac tam giac co ba dinh la ba dinh

cua (H). Chon ngiu nhién 2 tam giac trong X, tinh xac suat dé chon dwoc 1 tam giac ¢ 1
canh la canh cua da giac (H) va 1 tam giac khdng co canh nao la canh cua da giac (H).
Cau 3 (2,0 diém). Cho day sb (u,) xac dinh béi:

u, =2 s 9
, . Tim lim=(n*-n).u, .
n(n°-Yu, =u, +2u, +...+ (n-Yu,,, Yn>LneN. 2

Cau 4 (5,0 diém). Cho hinh lap phuong ABCD.A’B’C’D’ canh a. Cac diém H, K lan luot
la trung diém ctia AD, C’D’. Piém M thudc doan BC’, N thudc doan AB’. Duong théng
MN tao v6i mit phang (ABCD) mot goc 45°.
a) Ching minh rang: AK L BH ;
b) Chtrng minh rang: MN > (2—-+/2)a.
Céau 5 (2,0 diézng). Trong mat phelmg, Oxy, cho tam giac ABC; duong thang AD 14 phan
giac trong goéc A. Trén doan AD lay hai diem M, N ( M, N khac A va D ) sao cho
ABN = CBM . Puong thang CN cat dudng tron ngoai tiép tam gidc ABN tai diém F; biét
phuong trinh FA 1a x+y-8=0 va M(-3;-1),B(-4;-2) . Xac dinh toa do di€ém A biét duong
tron ngoai tiép tam giac AMC di qua diém Q(0;+/22).
Cau 6 (2,0 diém). ‘
Cho cac so thuc duong a,b,c thoa man ab +bc +ca=1. Chung minh rang :
a b c 3J3
+ + > :
b>+c*+2 c*+a’+2 a*+b*+2 8
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HUONG DAN CHAM PE THI KSCL POI TUYEN HSG CUM THPT YEN THANH

(Huwéng dan chdm nay gom 04 trang)

Cau Noi dung Piém
1. a. 3,0
(6,0d) Pt < 2(sinx + 3)cos* g—ZSin X.COS” 2—60032 §+ 2=0 0.5

& (sinx+3)cos4§—coszg(sinx+3)+1:0 0.5
& coszg(sinx+3)(coszg—l)+1=O 0.5
1, . 22 _ 3 -2 _ 0,5
@—Z(Slnx+3)sm X+1=0<«<sin"x+3sin“x-4=0
sinx =1 0,5
sinx =-2(vn)
@ x=Zkex (ke) 0.5
b. 3,0
Dit: a=x*+2 (az\/i)jx_btaz_l 0,5
T b=V 2x+3 (0=42) 2
BPT tr6 thanh: b’ —a’ +%(b2 _a? —1)a+%(b2 _a?+1)b>0 1,0
o (b-a)b+a+1)?>0 0,5
e b>ahay VX +2x+3 >x2 +2 0,5
S X > —%. Vay tap nghiém cua bpt la: S = (—%;+oo) 0.5
2. +) Pa giac 16i (H) co 22 canh nén co 22 dinh. 0.5
(3,0d) | +) S6 tam giac ¢ 3 dinh la ba dinh cua da giac (H) la C3, =1540.
+) S6 phan tir cuia khong gian mau Q la n(Q) = C%,, =1185030 0,5
S6 tam giac c6 mot canh la canh cua da (H) 1a 22.18 = 396 0,5
+) S6 tam giac co hai canh la canh cua da (H) la 22
S6 tam giac khdng co canh nao la canh cua da (H) la: 1540 - 396 - 22 = 1122 0,5
+) Goi A 1a bién ¢o “ hai tam giac dugc chon co6 mot tam giac co 1 canh la canh cua
(H) va 1 tam giac khoéng co canh nao la canh cua (H)"
Sb phan tircua A la n(A) = CL,.Ci,,, 0,5
o a Lt Ct 0,5
Xac suat cua bien co A la p(A) = N(A) _ Coos Crizp _ 748
n(Q) 1185030 1995
3 Tacoé:u, = 0.5
(2,0d) 3
Vé6in>3,tacld: u, +2u,+..+nu =n’u (1)

U +2u, +..+(n=Yu,_, =(-D°u , (2)
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T (1) va (2), suy ra: nu, =n’u, —(n-1)°u_, 0,5

(n-1)° (n—l)z n
=>U =-U_ =|—|.—U_

n

n®-n n n+1
(n—1)2(n—2j2 (2)2 n n-1 3 0,5
Su =—|.|—] .|| ——..2,
n n-1 3) n+l n 4
4 0,5
Uy == —+
n“(n+1)

Do do: Iim%(n3 -n)u, = Iim18(1—1) =18.
n

4, a 3,0

(5,0d) 1,0
Goi E 1a trung diém cua canh CD, ta c6: KE L (ABCD) = KE L BH (1)

Mit khc, ta c6: aABH =aDAE (c.g.c) = ABH = DAE 0.5

— AHB + HAE — AHB + ABH = 90’ 0,5

= BH L AE (2) 0,5

T (1) va (2), suy ra: BH L (AEK)=BH L AK 0,5

b. 2,0

0,5

Goi M”, N’ lan luot 13 hinh chiéu cia M, N trén (ABCD). Khong mat tinh tong quat
gid st MM’<NN’. Goi P=MN "M 'N", khi do:
(MN,(ABCD)) = MPM"'= 45" ,MM'=BM ', NN'=AN'=a-BN", MN = PN — PM

= MNCcos45° = PNcos45° — PMcos45° = PN'=PM '=M 'N" (1) 0,5

Do d6: M'N'=+/BN*+BM *? = MNcos45°

Ta c6:MN sin45° = PN sin 45° — PMcos45° = NN'-MM '=a—(BN'+BM ")  (2)
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Tu (1) va (2) suy ra: 0,5
MN (v/2¢0s45° +5in 45°) = \/2(BN %+ BM ?) +a— (BN '+ BM )

>(BN'+BM )+a—-(BN'+BM ") =a 0,5
(BDT Bunhiacopxki)
— MN > (2-+/2)a

(2.0d)

0,5
Goi E 1a giao diém tht hai cia BM va dudng tron ngoai tiép tam giac AMC. Ta
ching minh E thudc AF.
That vay tir gidc AFBN ndi tiép nén NAB = NFB
Tuong tw MAC = MEC, theo gia thiét NAB = MAC, suy ra: NFB = MEC
Do d6 tir giac BCEF noi tiép. Suy ra CFE = CBE = NBA = NFA = NFE .
Suy ra A, E, F thang hang.
Puong thang BM di qua B va M nén ¢6 phuong trinh: x—y+2=0.
E = AFNBM , suy ra toa dg cua E 1a nghiém cua hpt:
X+y-8=0 X=3
y o — E(35) 0,5
X-y+2=0 y=5

Puong tron (T) ngoai tiép tam giac AMC c6 phuong trinh dang:
x* +y?—2ax—2by+c=0(a*+b*-c>0)
6a+2b+c=-10 a=2 0,5
ViM, Q, E thudc (T) nén ta c6 hpt: { —2+/22b+c=—-22 < {b=0 (tm)
6a+10b—c =34 c=-22

Suy ra (T) co pt: X*+y*-4x-22=0.
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A la giao diém ciia AE va (T) nén toa dé diém A la nghiém ciia hpt:
Xx=7 0,5
X+y-8=0
=3
X*+y°—4x-22=0 {x:3

Vay A1)

Cé ab+bc+ca=1 nén
6. b?+c*+2=a’+b*+c*+2(ab+bc+ca)-a’=(a+b+c)*—a* =S*-a’
(2,0d) | trongdé S=a+b+c va S2=(a+b+c)?>>3(@b+bc+ca)>3=5>+/3. 0,5

Khi d6 —— +2b2 R L 33
b*+c°+2 c“+a°+2 a“+b°+2 8

2 2 2
za 2+ zb 2+ 20223\/§c;> 2aS 2+ ES 2+ 55223\/§Sz
S°—-a®~ S°-b° S°-c 8 S —-a~ S°-b° S°-c 8
3 3 3 0,5
o za ~+a+ Zb ~+b+ ZC 2+c23\/§s2
S“-a S°-b S —-c¢ 8
3 3 3
Za 2+ 2b 2+ ZC 2+823\/§SZ
S —a~ S°-b° S°—-c 8

<~

4 4 4
@aS?—a3+bSZb—b3+csf—c3+sz¥sz
Lai c6 theo Cauchy-Schazw thi
a’' . b* N c* . (@ +b* +c?)?
as?—a® bS?-b® cS?-c® S*(a+b+c)-(a%+b*+cd) 0,5
. s(a?+b?+c?) L S(8%-2)° _s(5%-2)
S*—(a+b+c)(@+b*+c®) S*—(S°-2)° 4S%-4

(Vi (a2 +b? +¢%)? = (Vafa® +vba/b® +4cA/c?)? <(a+b+c)(@ +b*+c?))

—5(82_2)2+s>ﬁ32@(82_2)2+1>3*/§s
4S°-1) "7 8 4S°-1) 8
< 25° 3352 +33 >0 (S—+/3)(252-/35-3) >0

& (S=+/3)2(2S++/3)>0  (ludn dung VS >+/3)

Vay BDT (*) dugc ching minh, ddu "=" x4y ra khi va chi khi a=b=c=

Ta di chung minh

0,5

-

Ghi chi: HS gidi cdch khdc ding van cho diém tdi da.
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