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Nguyén Minh Hiéu Phan I. DE THI

— & PESO 1

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2022-2023

Phin I. TRAC NGHIEM (4,0 diém)

CAu 1.1 Cho ham sb y=axd+bx’>+cx+dVbia,b,c, dla bbn sb thuc théa man ac < 0). Sb diém
cuc tri cila ham s6 da cho bang

A. 2. B. 0. C. 1. D. 3.

N \ A r—m + 2 7 \ A N A 2 ; .7 . o R 1N A
Cau 1.2 Cho ham so y = e (v6i m la tham so0). Tim tat ca cac gia tri thuc cua m dé ham so
da cho ludn nghich bién trén cac khoang xac dinh ctia né.

A. m< —3. B. m < =-3. C. m< 1. D. m<1.

C4au 1.3 G AFF Cup 2022 ¢6 10 déi béng tham du dude chia ngéu nhién lam hai bang, mbi bang 5
d6i. Biét ring cac dbi béng binh ding gibng nhau. S6 cach chia 13

A. 405. B. 252. C. 30240. D. 60480.
Cau 1.4 Cho ham s6 y = f(z) lién tuc trén R va ¢6 dao ham f/(z) = (z + 1)(z — 2)2(z — 3)3(z + 5)*.
S diém cuc tri ctia ham s6 y = f(z) bing

A. 2. B. 3. C. 4. D. 5.

CAu 1.5 Cho ham sb f(z) = az* 4 bz? + c. Biét f(z) < 0, V2 € R va a, b, ¢ 1 ba sb thuc théa man
ab > 0. Ham s6 d6 dong bién trén khoang nao dudi day?
A. (—o0;+00). B. (0;+00). C. (—00;0). D. (—2;2).
A A A \ A A A 7 [y FEPEN 2 « 1A 7
Cau 1.6 Theo thong ké, xac suat thanh cong mot lan stt penalty cua Messi la 3" Messi lan lugt sut 5

14n penalty mét cach doc 1ap. Xac sut dé€ Messi stit thanh cong it nhit mot 14n trong 5 14n d6 bang

22 B . c . D, 22
243 243 243 243
C4u 1.7 Cho ham sb y = f(z) lién tuc trén R va c6 dao ham f/(z) = —%. V6i a, b 12 hai s thuc
T
duong va théa mén a < b. Gia tri nhé nhét ctia ham sb y = f(z) trén [a; b] bing
fla)+ f(b a+b
A. f(b). B. f(a). C. ()2() D. f .
C4u 1.8 Cho ham s6 y = f(x) c6 bang bién thién nhu hinh sau:
r | —oo 0 1 +00
f'(=) - - o+
f(z) \ \ /
-5 0

T6ng sb tiém cn ding va tiém cin ngang cta dd thi ham sb di cho bing
A. 3. B. 2. C. 1. D. 4.

8
Cau 1.9 S6 hang khéng chita = trong khai trién nhi thitc (x + %) la
%
A. 1800. B. 1729. C. 1792. D. 1700.

C4u 1.10 Cho ham sb y = f(x) ¢6 bang bién thién nhu hinh sau:

3
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x —00 —1 +00
f'(x) + 0 — 0 +
f(@) / 5 ~_. 2
2 6

S6 nghiém thuc ctia phuong trinh f(z) = 3 bing
A. 1. B. 2. C. 3. D. 4.

C4u 1.11 Cho ham sb y = f(z) lién tuc trén R va dao ham y = f/(z) c6 d6 thi y
nhu hinh bén. S6 diém cuc dai ctia ham s da cho bang

A. 0. B. 3. C. 2. D. 1. A

A A 4A 1.13 A 2z —
Cau 1.12 Trén do6 thi hamso y = i

T, N T N .
¢6 bao nhiéu diém c6 toa d6 nguyén?

3r+4
A. 1. B. 0. C. 2. D. 4.
p 1
Cau 1.13 Tap xac dinh clla ham s6 y = (2* — z — 2)_3 +(4—-2%51a
A. 2 =R\ {-1;2}. B. 2 = [-2;—1].
C. 2= (-2;2)\ {-1). D. 2= (=2;2]\ {-1}.

C4u 1.14 Cho ham sb mil y = (2m — 1) (v6i m 13 tham sb). S gia tri nguyén ctia m thudc khoang
(—2023;2023) d€ ham s6 di cho ludn nghich bién trén khodng (—oo; +00) bang
A. 2021. B. 2022. C. 0. D. 2023.

C4u 1.15 Cho a, b, ¢ 12 cac s6 thuc duong khac 1 thdéa man log, b = 6, log, b = 3. Gid tri ctia log, ¢
bang

A. 2. B. 9. C. % D. 3.
CAu 1.16 Cho céc sb thuc duong a, b, ¢ khac 1 thda man log, (be) = 2, logy(ca) = 4. Gia tri clia log,.(ab)
bang

AL B. .. c ¥ D. o,
7 6 9 9
Cau 1.17 Ham sb y = logy (22 + 1) c6 tap gid tri 14
2
A. (—o0;0]. B. [1;400). C. R. D. [0;+00).

Cau 1.18 Gid st A, B 1a hai diém phan biét trén db thi cia ham sb y = logs(5z — 3) sao cho A 1a
trung diém ctia doan OB (O 1a goc toa d6). Khi d6, AB c6 d6 dai bang
A YO B. Y2, c. YA p. Yo
) 3 3 )
C4u 1.19 Cho khéi chép S.ABC c6 SA vudng gbc v6i mit day, SA = 4 cm, AB = 6 cm, BC = 10 cm
va CA = 8 cm. Thé tich ctia khbi chép S.ABC bang
A. 24 cm3. B. 32 cm?. C. 40 cm?. D. 192 cm3.

C4u 1.20 Cho hinh chép S.ABC c¢6 SAB va ABC 13 hai tam gidc déu canh @ va ndm trong hai mit
phang vudng géc v6i nhau. Thé tich cia khéi chép S.ABC theo a bang

3 3 3 3
A2 B. = c L. D. 3%
3 3 8 8
CAu 1.21 Thé tich ctia khéi ldng tru tam gidc déu c6 canh day bing 2a va canh bén béng a 13
3 3 3
A. ‘/‘Za : B. /3d. C. \/ia : D. \/ia :
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CAu 1.22 Cho khbi ling tru ding ABCD.A'B'C'D’ ¢6 day 1a hinh vuéng, AC’ = 3a va AA’ = 2a.
Thé tich ctia khoi ldng tru ABCD.A'B'C'D’ theo a bang

5v/3a3 5a3
\ga . % C. 5v343. D. 543,

CAu 1.23 Cho hinh lang tru tam gidc ABC.A'B'C’ c6 day la tam gidc déu canh 2 cm, canh bén bing
3 ¢cm va hop v6i mit day géc 60°. Thé tich khoi ling tru ABC.A'B'C’ bang

A. 6 cm®. B. 3 cm?. C. 6v/3 cm3. D. g cm?.

A. B.

CAu 1.24 Cho khéi nén cé dé dai dudng sinh bang 2a, goc giita dudng sinh va mit dy bang 45°. Thé
tich ctia khoéi nén da cho bang
2/ 27ma?

A. 8V2mad. B. 3v2ma’. C. T D. 2¢/27ma’.

CAu 1.25 Mit phing di qua truc hinh tru va cit hinh tru theo thiét dién 14 mot hinh vudng canh bang
2a. Thé tich khéi tru tuong ting bang

7TCL3

A= B. 2rma?. c.
2 3
Cau 1.26 Cho hinh chép S.ABCD cé day ABCD la hinh vuong canh a, mat bén SAB la tam giac
déu va vudng géc véi day. Thé tich khbi nén c6 dudng tron day néi tiép tam gidc SAB va dinh nim
trén mit phang (SCD) bang

D. 4ma3.

3 3 3 3
L B, T3¢ c. ™ p. 2%,
54 6 36 21
Cau 1.27 S6 nghiém thudc khoang (0; 20237) ctia phuong trinh tan? z = 2022527 bing
A. 4045. B. 2022. C. 4046. D. 2023.
CAu 1.28 Cho hai sb thuc duong a, b va ham sb f(z) = logyee[(2023 + az)(2023 + bz)] thda man
1 .
1) —  Gid tri cfia ab b3
(1) 52002 Gia tri cua ab bang 1 1
A. 2023. B. 20232 C. ——. D. —.
20232 2023

CAu 1.29 Cho ham sb f(z) = Gia tri ctia £(2022)(0) (v6i £(2022)(0) 1a dao ham cAp 2022 clia

1
) ) N x2 -1
ham so0 tai diém x = 0) bang

2022!
A — 02 . B. 0. C. 2022!. D. —2022!.

C4au 1.30 Cho tit dién déu ABCD c6 canh bang 1. Diém M bit ky ndm trong t dién ABCD. Goi k
1a téng khoang cach tit diém M dén 4 mit ctia tit dién ABCD. Gia tri ctia k bang
V6 V3 V3 V6

A k=—. B. k=—. ck=—. D. k=—.
k 3 k 3 C. k 7 k 5

CAu 1.31 Cho hinh ling tru déu ABC.A'B'C’ ¢6 canh day bang 2a, gbc gitta hai dudng thing AB’ va
BC' bang 60°. Thé tich khoéi ling tru déu ABC.A’B'C’ bang

2 3 2 3
A. ‘/36“ . B. 2v/343. C. 2v/6a3. D. ‘/33“ .
CAu 1.32 Cho ham s6 y = f(z) lién tuc trén R va c¢6 dd thi nhu y
hinh bén. S6 nghiém phén biét ctia phuong trinh f (f(x)) — f(z) =0
bang AN
A. 9. B. 7. C. 3. D. 5. |
—2/ 1
I Y P
7777;§4>77 |
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CAu 1.33 Cho ham s6 f(z) = (z — 2021)(z — 2022)(x — 2023) ¢6 db thi (C). Biét trén (C) ton tai mot
diém M (z0; yo) ma c6 duy nhat mét tiép tuyen clia (C) di qua. Gia tri clia ¢ + yo bang

A. 6066. B. 2023. C. 2021. D. 2022.
C4u 1.34 Cho ba sb thuc z = 20222023y = 11 4224 33 + ... 420222022 > — 20232"", Khing dinh nao
duéi day dung?

A z<x<y. B. z<z<y. Cy<z<z. D.z<y<ua.
CAu 1.35 Cho ham sb y = f(z) lién tuc trén R va ¢ d6 thi nhu hinh y

bén. Gia tri nhd nhét ctia ham sb g(z) = f(z) + 22022 4 4. 22021 4 4.
22920 ¢ 22 1 42 + 2023 bang
A. 2014. B. 2023. C. 2019. D. 2021.

-5

CAu 1.36 Cho ham sé y = 2* — 2ma? + m ¢ db thi (Cp,) (v6i m 14 tham s6). Biét luén c6 mot gid tri
m = mg d€ tiép tuyén d ctia (C,,) tai diém c6 hoanh d6 bang 1 cit dudng tron (C): 22442 —2y—3 =0
theo mét day cung c6 dd dai nhé nhét. Lic dé, gid tri mo thude khoang nao dudi day?

A. (0;1). B. (1;2). C. (-1;0). D. (—2;-1).

Cau 1.37 Cho hinh ldng tru ABC.A'B'C’ ¢6 d6 dai dudng cao bang 3a va dién tich day bang 6a42. Trén
cac doan thang AB’, AC’, BC' 1an luot lay cac diém M, N, P théa min M B’ = 2M A, NC' = 2N A,
PC'" = 2PB. Thé tich (theo a) ctia khéi da dién 16i c6 cac dinh 13 cac diém A, B, C, M, N, P bang
3 4 3 92 3 3
A2 B. 209 c. 20 p. &7,
4 9 9 9

C4u 1.38 Cho ham s6 y = f(x) lién tuc trén R va c6 bang bién thién nhu sau:

T —00 = 0 2 400
+0o0 5 +oo
1 -1

S6 diém cuc dai ctia ham sb g(x) = 2022/ ) — 2023/(®) bing
A. 5. B. 8. C. 3. D. 2.

Cau 1.39 Mot bién s6 xe 6 t6 clia tinh Quang Binh c¢6 dang 73A — abe.de (trong d6 a, b, ¢, d, e 1a cac
chit s6 khong dong thoi bang 0). Chon ngau nhién mét bién so. Goi bién so “cap so cong” la bién so
ma ba chit sO a, b, ¢ theo thit tu d6 1ap thanh mot cap so cong. Xac suat dé bién so dudc chon la méot

bién s6 “cAp sb cong” bing
2000 B 4000 C 2999 D 4999

© 99999 " 99999 199999 © 99999
CAu 1.40 Cho ham sb y = 2022%"~2e+1=2le=ml _ 1o , , . (2]z —m|+2) c6 db thi (C,) (V6i m 1a
tham s6). Goi (a;b) \ {c¢} (v6ia,b,c € R;a < ¢ < b) 1a tip hop cac gi tri ctia m d€ (C,,) cit truc hoanh
tai 4 diém phan biét. Gia tri ctia a + b + ¢ bang
A. 3. B. 6. C. 10. D. 8.

Phan II. TU LUAN (6,0 diém)

CAu 1.41 (1,0 di€m) Cho ham sb y = —z* + (2m — 3)2% + m (v6i m 1a tham $6). Tim tht ca céc gia
tri thuc ctia tham s6 m d€ ham s6 da cho nghich bién trén khoang (1;2).

6
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Cau 1.42 (1,0 diém) Cho ham s y = 23 — 3(m 4 1)2% + 12mz — 3m + 4 ¢6 db thi (C,,). Tim tht ci
cac gia tri thuc clia tham s6 m d€ do thi (C,,) c6 hai diém cuc tri A va B sao cho hai diém nay cting

v6i diém C (—1; —%) 14p thanh tam gidc nhan gbc toa d6 O 1am trong tim.

CAu 1.43 (1,0 diém) Cho phuong trinh log2 z — (m + 1)y/logZz +1 — 2m — 1 = 0 (v6i m 1a tham

s6). Tim tit ca cac gia tri thuc ctia tham sb m d€ phuong trinh trén c6 it nhat mét nghiém thudc doan
[1; 3‘/5} .

C4u 1.44 (1,0 di€ém) Cho ba sb thuc z, y, 2 16n hon 1. Tim gia tri nhé nhét ctia biéu thic:

__ logyw log2 y logg »
log, z +1log,z  log,x+log,y log,y+log,z’

CAu 1.45 (2,0 di€ém) Cho hinh chop S.ABCD c6 day ABC D la hinh binh hanh, SA = SB = SC =
AB = 2a, BC = 3a.

a) Gi st ABC = 60°, héy tim thé tich ctia khbi chép S.ABCD theo a.
b) Tim tit ca cac gid tri ctia SD theo a d€ tich SD - AC dat gi4 tri 16n nhét.

Hét
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PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2021-2022

CAu 2.1 (1,0 diém) Tim gi4 tri 16n nhét va gi tri nhé nhit cta ham sb

y = (z—18)V/z% + 16
trén doan [0; 3].
CAu 2.2 (1,0 diém) Tim tit ca cac gia tri cta tham sb m d€ d thi ham s
y =zt — (m 4 1)2? + 2022
6 ba diém cuc tri tao thanh mét tam giac 6 ba géc nhon.

Cau 2.3 (1,0 di€m) Gidi phuong trinh:

10g3\/1'2—:E+1—|—10g%(1—2$)—|—2$:1—\/$2—$+1.

C4u 2.4 (1,0 diém) Goi A 14 tAp hop tit ca cac sb tu nhién c6 5 chit s6. Chon ngiu nhién mét sb tir
tap hop A. Tinh xac suat dé chon dugdc mot so sao cho so dé chia hét cho 7 va c6 chit s6 hang don vi
bang 1.

Cau 2.5 (1,0 diém) Cho F(z) la mot nguyén ham ctia ham sb
1
f(z)=+vVIn®z+1. L
x

. ..
thoa man F(1) = 3 Hay tinh [F(e)]>.
CAu 2.6 (1,0 diém) Trong khong gian Ozyz, cho mit ciu
(8): (x+ 1>+ (y—4)°+2>=38

va hai diém A(3;0;0), B(4;2;1). Goi M 1a mot diém bt ky thuéc mit cau (S). Tim gia tri nhd nhat
ctia biéu thitc M A + 2M B.

C4u 2.7 (3,0 diém) Cho hinh chép S.ABCD, ddy ABCD 1a hinh chit nhit ¢6 AB = a, AD = b, SA
vubng goc véi day va SA = 2a. Goi M 1a diém nam trén canh SA sao cho AM =z (0 < z < 2a).

a) Tinh dién tich thiét dién cta hinh chép S.ABCD cit béi mit phang (M BC) theo a, b va .

b) Tim z theo a d€ mit phing (M BC) chia khéi chép S.ABCD thanh hai phin c6 thé tich bing
nhau.

¢) Trong trudng hop ABCD 14 hinh vuéng canh a goi K 14 diém di dong trén C'D, H 14 hinh chiéu
ctia S 1én BK. Tim vi tri clia diém K trén CD dé thé tich khoi chép S.ABH 1a 16n nhat.

C4u 2.8 (1,0 diém) Cho cac sb thuc duong a, b v6i a < b. Chitng minh rang:

2 < Inb—Ina < ab+1
b+a b—a 2ab
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A oA \ A 2 , A . . \ 4 . R > 7. 4
Cau 3.1 (1,0 diém) Cho ham so y = Tt 7 €0 do thi (C). Goi A, B la cac giao diém cua (C') v6i cac

truc toa d6. Tim trén (C) cac diém M c6 toa dd nguyén sao cho tam gidc M AB c6 dién tich bang 8.
Cau 3.2 (1,0 diém) Tim m dé gi4 tri 16n nhét ctia ham sb

— | = sin3z + cos?z — s
Yy = 12Slﬂ!13 COSs™ o 4Sln$ m

bang 1.
Cau 3.3 (1,0 diém) Cho day sb (uy,) théa man

{’/logulg —logu, + \/logu19 —logu; +3=3

VA Upy1 = Up + 2, v6i moi n € N*. Tim n sao cho (x/i)u" = 42020
20200
20207 + /2020

51 (ar) + 4 () 4o+ ()

Cau 3.5 (1,0 diém) Cho da giac déu A1 As ... Asgao noi tiép trong duong tron (O). Chon nggu nhién
3 dinh bat ky ctia da giac déu. Tinh xac suit dé nhan dugc mot tam giac tu.

Cau 3.4 (1,0 diém) Cho f(z) Tinh téng:

Cau 3.6 (2,0 di€m) Chting minh rﬁng:

(Choso)” + (2C2050)° + (3C3400) + -+ - + (2020C3929)° = 20202 - €342

CAu 3.7 (3,0 diém) Cho t dién ABCD va hai diém M, N 1an luot thudc cic canh AB, AC sao cho
2AM = BM, 2CN = AN. Mit phang (P) di qua hai diém M, N va song song v6i canh AD, cat cac
canh BD va CD lan lugt tai K va L.

a) Goi V 1a thé tich ctia khéi tit dién ABCD. Tinh thé tich khéi da dién BCM NLK theo V;
b) Gia st tit dién ABCD ¢6 BC = x (0 <x< \/3), tAt ca cac canh con lai déu bang 1. Tim » dé
thé tich khéi t dién ABCD dat gié tri 16n nhét.
C4u 3.8 (1,0 diém) Chdng minh ring v6i moi sé nguyén duong n 16n hon 1, ta lubn c6

n+1 1 1 1 n+1

1 -+ -+ + =<1 .
n 5 <2+3+ +n<og2 5
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sinz +cosz + 1
V2 +sin 2z

c6 6 thi (C) va diém A(—1;1). Tim cac gia tri ctia m dé

C4u 4.1 (1,0 diém) Tim gia tri 16n nhét, gia tri nhd nhét cda ham sb y =

Céu 4.2 (1,0 di€m) Cho hamsby = °
— X

duong thang d: y = ma —m — 1 cit d6 thi (C) tai hai diém phan biét M, N sao cho AM? + AN? dat
gia tri nhé nhat.

A o A \ A s 2 A P 7,
Cau 4.3 (1,0 diém) Cho ham so f(x) . Tinh ti s0 0’ vGi

1
T 1+2019°
P=f'(1)42f(2) + -+ 2019//(2019)

va
Q= f'(~1) +2f'(=2) + - - + 2019’ (—2019).

Cau 4.4 (1,0 diém) Giai phuong trinh log, [3logy(3z — 1) — 1] = z.

Cau 4.5 (1,0 diém) Cho tam giac déu ABC canh 8 cm. Chia tam A
gidc nay thanh 64 tam gidc déu canh 1 cm béi cac dudng thang song
song Vv0i cac canh tam giac ABC (nhu hinh v€). Goi S la tép hgp cac /%

dinh ctia cc tam gidc canh 1 cm. Chon ngiu nhién 4 dinh thudc S.
Tinh x4c sult sao cho 4 dinh dudc chon 13 4 dinh ctia hinh binh hanh
nim trong mién trong cla tam gidc ABC va c6 canh chita cic canh
clia cac tam gidc canh 1 cm & trén.

B C

CAu 4.6 (1,0 diém) Tim cong sai d ctia cAp sb cong (u,) ¢6 tit ca cac s6 hang déu duong va théa
man:
{u1+u2+"-+u2020 = 4(u1 +ug + -+ uio10)

log§ us + log% us + logg ulg = 2.

C4u 4.7 (3,0 diém) Cho hinh chép S.ABCD cé day 1a hinh vuéng canh a, SA | (ABCD), SA = a.
Mot mét phang («) qua C'D cat SA, SB lan lugt tai M, N. bat AM =z, v6i0 < z < a.

a) T& giac M NCD la hinh gi? Tinh dién tich t& giac M NCD theo a va x.
; . N N s A , M 2 A N s A ,
b) Xac dinh z dé thé tich khoi chop S.M NC D bang 9 lan thé tich khoi chop S.ABCD.

Cau 4.8 (1,0 diém)
a) Cho céc sb thuc phan biét a,b > 1. Chitng minh rang: log, (log, b) > log, (log, b).

b) Cho céc sb thuc a; > as > -+ > a, > 1, (n > 2). Chltng minh ré”lng:

10ga1 (logm a2) + logaz (logaz a3) +oee loganq (IOganA a”) + logan (logan al) > 0.

Hét

10



Nguyén Minh Hiéu Phan I. DE THI

— B PESOD

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2018-2019

A .2 N L N N 55 4
Cau 5.1 (1,0 diém) Cho ham so y = — c6 do thi la duong cong (C) va diém [ (_6; Z) . Viét phuong
0y
trinh dudng thing d di qua I va cit (C) tai hai diém M, N sao cho I 14 trung diém ctia M N.

CAu 5.2 (1,0 di€m) Cho ham sby = z + |2? — 22 4+ m|, v6i m la tham s6. Tim m d€ ham sb ¢6 cuc

dai.

C4u 5.3 (1,0 diém) Giai phuong trinh sau trén tip sb thuc R:

2 —T2? +9z+12=(z-3) (z-2+45v2-3) (Va—3-1).

CAu 5.4 (1,0 di€ém) Cho sau thé, mbi thé ghi mét trong cac sb clia tip E = {1;2;3;4;6;8} (cac thé
khac nhau ghi cac s6 khac nhau). Rut ngau nhién ba thé, tinh xac suat dé rat dudc ba thé ghi ba so la
s6 do ba canh ctia mét tam gidc c6 goc tu.

t
Cau 5.5 (2,0 diém) Cho tich phan I(¢) = / (zsinz)? dz.
0
a) Tinh I(t) khit = ;

b) Chiing minh rang I(¢) 4+ I(—t) = 0,V € R.
C4u 5.6 (3,0 diém) Cho khoi tit dién SABC va hai diém M, N l4n luct thudc cic canh SA, SB

SM 1 SN . N 2 . R \ 20 oo
sa? cho YA- 3 NB - 2. Goi (P) la mat phang di qua hai di€ém M, N va song song vdi duong
thang SC.

a) Trong trudng hop SABC 13 tit dién déu canh a, x4c dinh va tinh theo « dién tich thiét dién cta
khoi tt dién SABC véi méat phang (P).

b) Trong trudng hop bét ki, mit phang (P) chia t dién SABC thanh hai phan. Tinh ti s6 thé tich
cta hai phan dé.

C4u 5.7 (1,0 diém) Ching minh ring v6i moi sé nguyén duong n > 1, ta ludn ¢

log, (n+ 1) > log,, {(n +2).

11



6. D& thi chon hoc sinh gidi I6p 12 Quang Binh nim hoc 2017-2018 Nguy&n Minh Hiéu

— B DPESOO

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2017-2018

CAu 6.1 (2,0 diém) Viét phuong trinh tiép tuyén véi d6 thi (C): y = Ll’ biét rang khoang cach tit
x [R—
tAm dbi xting cta d6 thi (C) dén tiép tuyén 1a 16n nhét.

C4u 6.2 (2,0 diém) Cho céc sb thuc duong z, y théa man:

%
1‘3+:E+log2§:8y3+2y+1.

Tim gi4 tri nhé nhét cta biéu thitc:
P=—2%+ 2%+ 4y + ¢ — 22y + 22y + 4.

Cau 6.3 (1,0 di€m) Cho I, = /ln”xdx, (n € N*), chiting minh rﬁng
1

Ins1=e— (n+ 1)I,.

Cau 6.4 (1,0 diém) Tinh tich phan I = [ In(1 + tanz) dz.

O\Mﬂ

C4u 6.5 (3,0 diém) Cho hinh chép S.ABCD c6 ddy ABCD 1a m6t hinh binh hanh. Goi K 13 trung
diém ctia SC. Gia sit (P) 1a mit phang di qua hai diém A, K va lubn cit cac canh SB, SD 1an ludt tai
M, N (M, N khong trung S).

S B D
a) Ching minh rang S—M g—N 6%

b) Goi V4 va V theo thit tu 13 thé tich ctia khbi chép S.AMKN va S.ABCD. Xac dinh vi tri cla
mit phang (P) dé ty s6 % dat gié tri 16n nhét.

C4u 6.6 (1,0 diém) Cho a, b, c 12 cac sb thuc khong 4m, théa mén a + b+ ¢ = 3. Chting minh ring:

w

a? N b2 N 2 -
2+1 2+1 2417 2

12



Nguyén Minh Hiéu Phan I. DE THI

— B PESO T

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2016-2017

Cau 7.1 (2,0 diém) Tim tit ca cac gia tri cia tham s6 m (m # 0) dé€ dudng thang d: y = 3(z — m)

¢ A N 3x —2 o g A pia Ay . S
cat do thi ham so (H): y = % tai 2 diém phéan biét A, B sao cho dién tich tam giac OAB bang
mx
V21
2

Cau 7.2 (1,0 di€m) Gidi phuong trinh:

22+ zx+3

logagi7 52

2
T x4+ 3z + (x )

A o A A 2 1 7 . Y
Cau 7.3 (1,0 diem) Cho 2017 s0 a1, as, as, . .., a7 thudc khoang (4; 1). Chtng minh rang:

1 1 1 1
log,, (ag — 4> +log,, (ag — 4) 4+ -+ loga2016 <a2017 — 4> + logaQON (al — 4) > 4034.

1
V2

CAu 7.4 (1,0 di€m) Chiing minh 1< / <"

° b g \/§ ~ /71 — :[;2017 ~ 4 el
0
) g (2017+COS$)2017+S1H$

Cau 7.5 (1,0 diém) Tinh tich phan I = /ln T dz.

/ (2017 + sinx)

C4u 7.6 (3,0 diém) Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh 14 a. Trén AA’, BB’ lay 1an luot

, o R 3 . \ o 2 . o« A \ \
cac diém M, N sao cho AM = —a, BN = g. Goi (P) la mat phang di qua ba diém M, N, Cva @ la

4
giao diém ctia DD’ v6i mit phang (P).
a) Thiét dién clia hinh 14p phuong ABCD.A'B'C'D’ khi cit béi (P) 14 hinh gi? Tinh dién tich ctia
thiet dién do.
b) Tinh khoang cach tit diém B’ dén mit phang (P) theo a.

¢) Goi E, F lan luot 13 trung diém ctia B'C’ va C'D’. Tinh ban kinh mit ciu (S) di qua bbn diém
A, C, E, F theo a.

CAu 7.7 (1,0 diém) Cho a,b, ¢ 1a cac sb thuc duong. Tim gid tri 16n nhit clia biéu thic:

4 9
T = — .
Vaz+ 2 +c2+4  (a+b)y/(a+2c)(b+2c)

13



8. D& thi chon hoc sinh gidi I6p 12 Quang Binh nim hoc 2015-2016 Nguy&n Minh Hiéu

— B DPESO8

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2015-2016

6 db thi (C). Tim toa d6 diém M thude db thi (C) sao

. R . ,'\ -3
Cau 8.1 (2,0 diem) Cho ham so y = x 1
X
cho téng khoang cach tit di€m M dén cac dudng tiém can dat gia tri nhé nht.
Cau 8.2 (1,0 diém) Giai hé phuong trinh sau:

z+vVa2—2c+2 = 3141
(x,y € R)
y+Vy2—2y+2 = 31+1

C4u 8.3 (1,0 diém) Hai d6i A va B thi d4u trn chung két béng chuyén nit chio muing ngay 08-03
(trin chung két t6i da 5 hiép). Doi nao thang trude 3 hiép thi thang tran. Xac suat dé d6i A thang mbi
hiép 12 0,4 (khong c6 hoa). Tinh xac suat d€ doi A thang tran chung két.

Cau 8.4 (2,0 diém)
a) Cho ham sb f(z) lién tuc trén [—7; 7]. Chling minh ring:

™

xf(sinz) f(sinz)d
[ettmarse= |

0

iy
Irsmx

b) Tinh tich phan I = / = —dz!
sin“x + 3
0

C4u 8.5 (3,0 diém) Cho ling tru diing ABC.A’B'C’ ¢ day 1a tam gidc ABC vudng cin tai A, AB =
a, canh bén AA’ = a+/2. Lay M 13 diém bat ky trén canh AB sao cho MB = z (0 < = < a). Goi (P) 1a
mat phang di qua M va (P) L B'C.

a) Xac dinh thiét dién ctia ling tru ABC.A’B'C’ khi cit béi (P);
b) Tim x d€ dién tich thiét dién dat gi4 tri 16n nhAt;

¢) Mit phing (P) chia ling tru ABC.A’B'C’ thanh hai phan. Tinh thé tich khéi da dién chita cac
dinh A va C theo a va z. Tim vi tri diém M d€ thé tich khdi da dién d6 dat gia tri 16n nhét.

CAu 8.6 (1,0 diém) Cho a, b, ¢ 14 cac sb thuc duong thod man a + b + ¢ = 3. Chting minh rang:

2 +\/ab abc =
3+ ab+bc+ ca 14+a)1+b)(1+c)

14



Nguyén Minh Hiéu Phan I. DE THI

— B PESO9

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2014-2015

N R \ 4 1
Cau 9.1 (2,0 diem) Cho ham soy = me
T+m

6 db thi (Cm). Goi M 1a mét diém bét ky thude d6 thi

(C'm), tiép tuyén ctia (C'm) tai M cit cac tiém can tai A, B. Tim m d€ dién tich tam gidc I AB bing
2015, v6i I 1a giao diém cta hai dudng tiém can.

Cau 9.2 (1,0 di€m) Gidi phuong trinh:

2V37 — 2+ V9" —4=/3" +2.

Cau 9.3 (1,0 diém) Cho
Codly + Cof2 + O3l + - + oy + Ot = 2%,
biét sb hang thit 3 trong khai trién

P(z) = (W—i— V 2_x10g2;§>” (n € N)

bang 45. Tim .

p _—
CAu 9.4 (1,0 di€m) Tinh tich phan: I = / S e dz.
J vsinx 4 y/cos x

1
n—i—I

in"zd N), ching minh rang 1,45 = o
sin"xdx (n € N), chiing minh rang 7,12 o

Cau 9.5 (1,0 diém) Cho I, =

D\w\:\

C4u 9.6 (3,0 diém) Trong khong gian cho hai tia Az va By chéo nhau va nhin AB lam doan vudng
gbc chung v6i AB = 3a. Cac diém M, N 14n luot di déng trén Az va By (M khéng tring v6i A va N
khéng trung véi B) sao cho AM + BN = MN. Goi Az 1a tia song song va ciing chiéu véi tia By, P 13
hinh chiéu vudng géc clia N trén tia Az, O 14 trung diém AB, H 1 hinh chiéu vuéng géc ctia O trén
MN.

a) Hay tinh thé tich tit dién ABM P trong trudng hop AM = a, MN = 5a;
b) Chting minh ring H nim trén mot dudng tron c¢b dinh;
¢) Chting minh thé tich t dién ABM N khong déi.

C4u 9.7 (1,0 diém) Cho ba sb thuc a, b, ¢ théa méan diéu kién a3 + b3 + ¢3 — 1 = 3abe. Tim gid tri nhd
nhét ctia biéu thic
P=d+b 4+

15



10. D& thi chon hoc sinh gidi 16p 12 Quang Binh n3m hoc 2013-2014 Nguy&n Minh Hiéu

— s pEsO 10

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2013-2014

Ciu 10.1 (2,0 diém) Cho ham sb y =

=+ 11 ¢6 db thi (C). Tim toa dé diém M thube db thi (C),

biét tiép tuyén ctia (C) tai M cit cac tiém cin tai A, B sao cho chu vi tam gidc IAB bang 4v/3 + 21/6,
v6i I 1a giao diém ctia hai dudng tiém can.
Cau 10.2 (2,0 diém) Giai phuong trinh:

3Vl 4 9z = 3°+ (2 € R).

CAu 10.3 (2,0 diém)

a) Chitng minh ring néu f(z) 12 ham sb chin va lién tuc trén [—a; o] véi a > 0, thi:

/ f(x) dx:/f(:c)dx, véia>0vaa+l.
,a )

b) Tinh tich phéan sau:
g
/ sin? z cos® :17
e +1

C4u 10.4 (2,5 diém) Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh vuéng canh bang a (a > 0),
SA =a, SA L (ABCD). M 1a diém trén AC va dit AM = z <0 <z < M). Mot mit phing (P)
di qua M song song véi BD va SA.

a) Dung thiét dién ctia hinh chép cit bdi mit phing (P) va tinh dién tich ctia thiét dién theo a va
5

b) Khi thiét dién cé dién tich dat gia tri 16n nhét thi hinh thiét dién chia khéi chép thanh hai phan.
Tinh ti sb thé tich hai phin dé.

Cau 10.5 (1,5 diém)
a) Chung minh r.:?lng véi hai sb thuc khong am a, b ta co:
Vi+ta+V1i+b21+V1+a+0d.
b) Cho céc sb thuc khong 4m z, y, »z thdéa man diéu kién

V1+a22+/1+2y+V1+22=5.

Tim gia tri 16n nhit ctia biéu thitc

M =223 + 3 + 23

Hét
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Nguy&n Minh Hiéu Phan 11. LOI GIAI

— & PESO 1

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2022-2023

Cau 1.1. Tacbdy = 3az? + 2bx + c. Vi ac < 0 nén ¢ cb 2 nghiém phén biét. VAy ham sb da cho c6 2
diém cuc tri.
Chon phuong an A. O

Cau 1.2. Tapxdcdinh 2 =R\ {-1}. Tacd

;1= (-m+2) m-1
Y= T e 0z T (@rle

Ham sb da cho nghich bién trén cac khoang xac dinh ctia né khi va chi khi

Yy <0,Vz€Eem—-1<0&m<]1.
Chon phuong an D. O
Cau 1.3. Chon 5 dbi béng vao bang thit nhit c6 C3, cach. Chon 5 d6i béng vao bang thit hai c6 C?

cach. VAy sb cach chia bang 13
5, - C2 =252 (cach).

Chon phuong an B. O
CAu 1.4. Nhén thiy f'(z) c6 2 nghiém bdi1é 1a 2 = —1 va z = 3 nén ham sb f(z) ¢6 2 diém cuc tri.
Chon phuong an A. O

Cau 1.5. Viab > 0 nén ham sb ¢6 1 diém cuc tri z = 0. Vi f(z) < 0, Vo € R nén hé sb a < 0. Tit d6
suy ra ham s6 dong bién trén khoang (—oo;0).
Chon phuong an C. O

Cau 1.6. Goi A4; v6ii = 1,5 1a bién cb: “Messi stit penalty thanh céng 14n thit 7, ta c6

Goi B 1a bién cb: “Messi stit penalty thanh c6ng it nhit mét 14n”, ta cé
B = A1 AyA3A4As.

Vi cac lan stt la doc 1ap nén

P(B) =P (A7) P () -P (A3) - () P (@) = (3) = o
Vay xac sult can tim 12 X -
P(B)=1- v
Chon phuong an A. O
Cau 1.7. Taco .
f@) =06 -5 7 er=0

Bang bién thién

19



1. D& thi chon hoc sinh gidi 16p 12 Quang Binh nim hoc 2022-2023 Nguy&n Minh Hiéu

Tit bang bién thién va vi 0 < a < b nén suy ra f(z) nghich bién trén [a; b], do d6 I[nibr]l f(z) = f(b).

Chon phuong an A. O

C4u 1.8. T bang bién thién, suy ra d6 thi ham s c6 tiém can diing = = 0 va tiém cin ngang y = 3.
Chon phuong an B. O

Cau 1.9. Tacod
8\° v sk (8)F k 8—dk ok
(1‘4—;) :ZCS'ZL’ <E> :ZCS-x - 8%,
k=0 k=0

S6 hang khéng chita z khi
8—4dk=0&k=2.

Vay sb6 hang khéng chia z 1a
C%.8%=1792.

Chon phuong an C. O

CAu 1.10. Tit bang bién thién, suy ra phuong trinh f(z) = 3 c6 2 nghiém thuc phén biét.
Chon phuong an B. O

Cau 1.11. 86 diém cuc dai bing sb 14n dao ham d6i diu tit duong qua 4m. Tir db thi ctia f/(z), suy
ra ham so f(x) c6 2 diém cuc dai.

Chon phuong an C. O
. - N IR G 2r—1 A A .
Cau 1.12. Gia su (zo; yo) la diém trén do thi ham so y = 31: v c6 toa d6 nguyeén, ta co
T
6xg — 3 11
Yo = =2- .
3xg + 4 3xg + 4
Viyg € Z = 3yp € Z nén T € Z, hay 3z + 4 1a uéc nguyén cta 11. Tt d6 suy ra
Zo
= 7 i
3wo +4 = 11 zo =3 (loai)

3rg+4=-11 To = —H
=

3$0+4:1 1'0:—1

3xg+4=-1

5 .
|20 =—3 (loai).

Ao aAars & 2x—1 . A A 1 R
Vay trén do thi ham so y = 33; 1 c6 2 diém c6 toa d6 nguyén la (z;y) = (=5;1) va (z;y) = (—1;3).
X
Chon phuong an C. O
C4u 1.13. Diéu kién x4c dinh

{:UQ—x—2;£O {x;é—l;x;aéQ {x;é—l
4 -~

4—22>0 —2<z<?2 —2< <2

TAp xé4c dinh ctia ham sb dd cho 13 2 = (—2;2) \ {—1}.
Chon phuong an C. O

20



Nguy&n Minh Hiéu Phan 11. LOI GIAI

CAu 1.14. Ham s6 di cho lubn nghich bién trén khodng (—oo; +00) khi va chi khi
1
O<2m—1<1<:>§<m<1.

Vay khong c6 gia tri nguyén nao ctia m théa méan yéu cau bai toan.

Chon phuong an C. O
Cau 1.15. Taco )

log, c=1log,b-log,c=6- 3= 2.
Chon phuong an A. O

Cau 1.16. batx =log, b, y = log; ¢, ta c6

1

log, b+ log, c =2 ztay=2 (1)
<~
log, ¢+ logya =4 y+—=4. (2)
T

. 1 . ,
Tu (2), suyray = 4 — —, thay vao (1), ta co
xr

3 7
dr—-1=22x=-=y=.
r+4r T 5 Y 3

Vay
1 5 3 8

log.(ab) =log.a +log. b= — + ” = + =
Chon phuong an A. O
Cau 1.17. Viz?+1>1,Vz € Rnén

log1 (a:2 +1)<log11=0,Vz eR.
2 2

VAy tip gia tri ctia ham sb da cho 1a (—oo; 0].
Chon phuong an A. O

Cau 1.18. Gia st A (x1;logs(bx — 1 — 3)), B (x2;logs(5xe — 3)), v6i g < 1 < x9. Vi A la trung diém

ctia OB nén ta cd

xo = 221 - T2 = 271 (1)
logs(5x2 — 3) = 2logs(5z1 — 3) 5z9 — 3 = (5z1 — 3)% (2)
Thay (1) vao (2), ta co
6
r1 = 5
10x; — 3 = 2527 — 3021 + 9 < 2527 — 4021 + 12 =0 & )
Z1=g (loai).
V6i x1 = g, ta co
A(g; ), B(u;2> :>AB:@
Chon phuong an D. O

Cau 1.19.
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1. D& thi chon hoc sinh gidi 16p 12 Quang Binh ndm hoc 2022-2023

Nguyén Minh Hiéu

Nhan thiy BC? = AB? + AC? nén tam giac ABC vudng tai A, do d6

SpaBC = %AB FAC =24 (em?) .

VAy thé tich khdi chép da cho 1a

Chon phuong an B.
Cau 1.20.

Dién tich day ABC la Saapc =

1 1
Vs.aBc = zSaapc - SA = i 24 -4 =32

3

a?V/3

C

(cm?) .

. Goi H 1 trung diém AB, ta c6 SH =

c6 (SAB) L (CAB) nén SH L (ABC). VAy thé tich khi chép d cho 1a

Chon phuong an C.
Cau 1.21.

1
Vs.aBc = gSAABC -SH =

A/

1
3

a*V/3 a\/g_a3

4

C/

B/

22

2

3

av'3
2

va SH | AB. Lai



Nguy&n Minh Hiéu

Phan II. LOI GIAI

Dién tich day lang tru la
2
B = (2a)4 v3 =a?V3.
Thé tich ctia khéi ling tru 13
V =Bh=d>V3-a=dV3.

Chon phuong an B.
Cau 1.22.
A’ D’
|
|
B’ | c’
! /
! /
| /
| /
| /
I ,
| /
| 7/
| /
L/
/)(: 777777777777
AN D
B C
Ta co

AC = \/AC”? — CC”? = \/9a2 — 4a? = aV/5.

Vi ABC'D la hinh vuéng nén

g AC _avb
V2 V2
Dién tich day ABCD la

Sapcp = A32 = ga?.

Véy thé tich khéi lang tru da cho 1a

5
Vapep apop = Sapep - AA = §a2 -2a = 5a>.

Chon phuong an D.

Cau 1.23.

Dién tich day ABC la




1. D& thi chon hoc sinh gidi 16p 12 Quang Binh ndm hoc 2022-2023

Nguyén Minh Hiéu

Goi H 1a hinh chiéu ctia A’ trén (ABC), theo gia thiét ta ¢6 A'AH = 60°. Do d6

AH — AA -sin60° — 3. Y3 _3Y3
2 2
VAy thé tich khéi lang tru di cho 13
3v3 9
Vapc.apror = Saapc - AH =3 - —r 5 (cm3)

Chon phuong an D.

Cau 1.24.

Theo gia thiét, ta ¢6
0 =2a; h=~{sind5° =av?2; r=1~_-cosd5’ =aV?2.

VAy thé tich cta khbi nén di cho 1a

1 1 2v/2ma?
V:§7rr2h:§7r' (a\@)z-a\@: \/;)mz )

Chon phuong an C.

Cau 1.25.

Theo gia thiét, ta c6

Vay thé tich ctia khéi tru dé cho 1a
V =7ar’h =7-a?- 2a = 2mwa’.
Chon phuong an B.
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Nguy&n Minh Hiéu Phan 11. LOI GIAI

Cau 1.26.

a\f

Goi H 1a trung diém ctia AB, ta c6 SH = ——. Goi O 1a trong tdm ctia tam giac SAB, suy ra O tim

day ctia khéi nén. Ban kinh ddy ctia khbi nén 1a r = §SH — i Goi M 1a trung diém CD, suy ra

HM 1 AB = HM L (SAB). Goi I 1a diém trén SM sao cho SI =2IM,tac6 Ol L HM = OI L

, \ 2 > \ ’ <A > \ s \ 2 2 A R s A
(SAB), do d6 I la dinh cua hinh ndn. Chiéu cao cua hinh nén la 710 = §M H= ga. Vay thé tich khoi

2
1 1 3 2 3
V:?)Wahzgﬂ.(af> -

non can tim la

6 54

Chon phuong an A. O

Cau 1.27. Diéu kién z # g + kr  (k € Z). Khi d6 ta c6 phuong trinh tuong duong

2
—1=29022°52% & ___— ___ _ 14 90220052%
cos? z 1+ cos2x

Dt cos 2z = t, v6i t € (—1;1], phuong trinh tré thanh

2 2
=1+2022". & 1+2022 — —— =0. 1
T+t " g T3 )

I 2 A :
Xét ham s6 f(t) = 1+ 2022° — T 0 trén (—1;1], ta co

f'(t) = 2022" In 2022 +

2
>0, Vt € (—1;1].
(1+1)2 ( }
Do d6 f(t) dong bién trén (—1;1]. Lai c6 f(0) = 0, do d6 (1) c6 nghiém duy nhit ¢ = 0. Véi t = 0, ta
co
T T 2 =
cos2c =0& o = 1 + k§ (thoa man).

Khi do
€ (0;2023m) & 0 < ZH@% < 20237”:—% <k< %-
Vi k € Z nén
k€ {0;1;...;4045}.
VAy c6 phuong trinh da cho c¢6 4046 nghiém thudc khoang (0; 20237).
Chon phuong an C. O
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Cau 1.28. Tacod
2abx + 2023(a + b)

(2023 + az)(2023 + bz) In 2022

flz) =

Suy ra
£(1) = 2ab + 2023(a + b)
(2023 + a)(2023 + b) In 2022

Do do

71 = R 2ab + 2023(a + b) _ 1
In 2022 (2023 + a)(2023 + b) In 2022~ 1n 2022
o 200+2023(a+b)
(2023 + a)(2023 + b)
2ab + 2023(a + b) = 20232 + 2023(a + b) + ab

ab = 20232,

T 0

Chon phuong an B. O

Cau 1.29. Tacéd

1 1 1 1
f(x)_a:Q—l _2(w—1_a:+1>'
. 1
Xétg(z) = — Ve h(z) = P ta cod
! o (_1) -1
g ($) - (IB . 1)2
g”(l’) _ (_1)2 -1-2 _ (_1)2 - 2!
(z—1)% (z —1)°
Sy = (=1)?-2-3 _ (-1)°-3!
(z —1)* (z - 1)*
Tt d6 suy ra
(2022) (z) = (—1)2922. 2022!
9 (z — 1)2023
Tuong tu
12022 () (—1)2022.. 022!
(.’17 + 1)2023
Do d6
£(022) () _ (—1)2022.. 2022! { 1 B 1 }
2 (x _ 1)2023 (:L‘ + 1)2023 :
Vay
_1)2022 |
f (O) 2 (0 _ 1)2023 (0 + 1)2023 20221,
Chon phuong an D. O
Cau 1.30.

26
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V6
3
Ta co 1
Vapep = gSABCD -AH. (1)
Mit khac
Vapecp = Vmac +Vmacp + Vamasp + Vu.Bebp
1
1
= gSaBop -k (2)
Te (1) va (2),suyrak = AH = \26
Chon phuong an A. O
Cau 1.31.
Dién tich day ABC la

2a)%V/3
@S _ a3,
Goi D 1a diém dbi xiing v6i C qua B, ta c6 BA = BC = BD, suy ra tam giac AC'D vudng tai A, do d6

AD = \/DC? — AC? = \/(4a)? — (2a)? = 2aV/3.

Vi DB’ || BC', nén suy ra

SaaBc =

—

AB'D = 60°
(AB',DB') = (AB',BC") = 60° = | ___
AB'D = 120°.

Ta c6 DB’ = BC' = AB’, suy ra tam giac AB’D can tai B’.

27



1. D& thi chon hoc sinh gidi 16p 12 Quang Binh nim hoc 2022-2023 Nguy&n Minh Hiéu

TH1: AB'D = 60°, suy ra tam giac AB'D déunén AB' = AD = 2a+/3. Khi d6

BB' =\/AB”? — AB? = \/ (2a\/§)2 — (20)% = 2aV/2.

Suy ra thé tich ctia khéi lang tru da cho 1a

Vapc.apor = Saapc - BB = a*V3 - 2av2 = 2a3V6.

TH2: AB'D = 120°, suy ra DAB' = 30°. Goi M trung diém AD, ta c6 AM = a/3, suy ra

AM a\/§
! B/ _ _ _ _ A 7
"~ c0s30°  cos30° 20 = S

Vay thé tich ctia khéi lang tru di cho 13 Vage apor = 2a3V6.
Chon phuong an C. O

Cau 1.32. Tit d6 thi, suy ra

Lai tlt d6 thi suy ra
> f(r) = —2co62nghiémz = -2,z = 1.
> f(x)=0c63nghitmz =0,z =a€ (-2;-1),z=0¢€ (1;2).
> f(x) =2c6é2nghiémz = —1, 2 =2.

Vay phuong trinh da cho c¢6 7 nghiém phan biét.
Chon phuong an B. O

CAu 1.33. Vi f(z) 1a ham s6 bac ba nén diém trén (C') ma cé duy nhat mét tiép tuyén ctia (C) di qua
chinh 14 tdm doi xdng cta (C). Ta c6

f'(z) = (x — 2021)(x — 2022) + (z — 2021)(x — 2023) + (z — 2022)(z — 2023).
Suy ra
f"(x) = x — 2021 + x — 2022 + x — 2021 + z — 2023 + = — 2022 + = — 2023 = 6z — 12132.

Suy ra

f"(x) =0 2 =2022 =y =0.
Do d6 M (2022;0). VAy xg + yo = 2022.
Chon phuong an D. O
CAu 1.34. Tacéd 2'' = 2048 > 2023 va 2023 > 2022 nén

20232" > 20222023 hay z > x.
Lai co

20222023 — 90222022 . 9022 = 20222022 | 90222922 1 ... 4 20222022,

Do d6
20222022 > 1t 4 22 1 33 ... +2022%°%2 hayz > y.

Vayy < x < z.
Chon phuong an C. O
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C4u 1.35. Tu dd thisuyra
f(z) =2 f(-2) & f(x) > =5, Vx € R.

Dit h(z) = 22022 + 4. 2921 4. 22020 4 22 4 49 + 2023, ta ¢6

h(z) = (:J[:2 + 4z + 4) 22020 4 22 4 4z 4+ 4 + 2019
= (2 +2)%22% 4 (z +2)% + 2019
> 2019.

Do dé
g(x) = f(z) + h(z) > —5+ 2019 = 2014.

DAu béng xay ra khi va chi khi z = —2.
Chon phuong an A. O

Cau 1.36. buong tron (C) ¢6 tdm I(0;1). Ta cd
y =423 —dmz; Y1) =4—4m; y(1)=1-m.
Do dé phuong trinh tiép tuyén d 1a
d:y=4—-4dm)(z—1)+1—m=(4—m)z+3m — 3,

hay
d: (4—m)r —y+3m—3=0.

Khi d6

3 9
Z(4m —4)4+1-(-1) \/+1 [(4m — 4)? + 1]
A(l.d) = Bm—4] |4 ‘< (16 ) _

Ja—mE+1 Ja-mE+l o JaA—mpEt1 1

DAu béng xay ra khi va chi khi

4m—4 _ 3 13
I
A g A 2 A . J2 A v 5 . ]-3
Vay d cat (C) theo day cung nho nhat khi d(7, d) 16n nhat bang 1 khi m = T € (0;1).
Chon phuong an A. O
Cau 1.37.
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Ta co

VABC.A’B’C’ =B-h= 6@2 - 3a = 18@3.
Goi H, K, L 1an lugt 13 cac diém thudc cac canh AA’, BB', CC' sao cho HA' = 2HA, KB' = 2K B,
LC' = 2LC, khi d6 (HKL) | (ABC) va M,N,P € (HKL). Dit V = Vapc.uxr, ta

1 1
V = *VABC.A’B’C’ = - 18&3 = 6a3.
3 3
Ta co
1 1 1 1
Varun = gd(A, (HKL)) - SaumMN = gd(fh (HKL)) - §SAHKL 27V;
1 1 2 2
VB.kMP = gd(B, (HKL)) - Saxmp = gd(B, (HKL)) - §SAHKL 27V;
1 1 4
Vernp = gd(a (HKL))-SaLnp = gd(a (HKL))- SAHKL =5V
Vay
v —V—(V, +V +Vornp) =V — <1V+ Zvy— V) U
'ABCMNP = A.HMN + VB kmp + VeLne) = 57 o7 57 9
Chon phuong an B. O
Cau 1.38. Vi f(z) lién tuc trén R nén g(x) lién tuc trén R. Ta c6
d(x) = f(z)-20227® 12022 — f'(z) - 20237 (®) . 1n 2023

= f'(=) [2022/®) . 12022 — -20237) . In2023] .

Do dé @)
fi(x)=0
") =0 <
g (@) 20227 . 1n 2022 — 20237 . 1n 2023 = 0. (1)

Tit bang bién thién, suy ra
z=0
e |

Lai ¢

(1) < 20227@) .1n2022 = -2023/®) . 1n2023

2022\ /@)
(2023) = 10g2022 2023

< f(z) = logao22 (logygos 2023) ~ —0,13.
2023

Tit bang bién thién, suy ra (1) c6 2 nghiém z; € (0;2) va 25 € (2;400). Tit d6 suy ra bang bién thién
cua g(z) nhu sau:

x —00 -2 0 r1 2 2 +00

“| NN N

Tit bang bién thién, suy ra ham sb g(z) ¢ 3 diém cuc dai.
Chon phuong an C. O
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CAu 1.39. S6 phan ti khong gian méu 13
n(Q) = 10° — 1 = 99999.

Goi A 14 bién ¢b: “Chon dudc bién s6 ma ba chit sb a, b, ¢ theo thit tu d6 14p thanh mét cip sb cong”.
a+c

Vi a, b, ¢ 1ap thanh cAp sb cong nén a va ¢ cling chin hodc cling 16 va b = — Do d6 sb phan ti bién
cb Ala
n(A)=10-5-1-10-10 — 1 = 4999.
VAy xac sudt can tim 13
(4) = 4999
©99999°
Chon phuong an D. O

C4u 1.40. Phuong trinh hoanh d6 giao diém

2022+ 2+ 2e=ml _jog o o (20z —m|+2) =0

20227°~27+3  In (2% — 2z + 3)
20222lz=m|+2 ~ In (2| — m| + 2)
& 202277203 n (22 — 2z + 3) = 202222 0 2]z — m| + 2)., (1)

Xét ham sb f(t) = 2¢ - Int trén [2; +00), ta c6
2t
f/(t)=2"-Int-In2+ > 0, Vt € [2; +00).
Do d6 f(t) dong bién trén [2; 4+00), suy ra

22— 22 +1=2z—2m 22 —4dz4+2m+1=0 (@)

Der?-22+3=2z—m|+2< & ’
2 2
x4 —2x+1=2m —2x ¢ —2m+1=0. (ii)

Gia st 7o la nghiém chung cuaa (i) va (ii), ta co

T3 —4xo+2m+1=0
9 = Tg = —m.

o —2m+1=0

Db thi (Cyn) cat Oz tai 4 diém phan biét khi va chi khi (i) va (ii) c6 2 nghiém phan biét khac —m, suy
ra

3
4—(2m+1)>0 m<yg 1 3
2m—1>0 el 1ed2 " )
m? —2m+1#0 2 m# 1.
m# 1
, 13 1 3 .
Do dom € 35 \{1},suyraa:Q,bzi,c:l.Vaya—i—b—i—c:&
Chon phuong an A. O

Cau 1.41. Taco
y = —423 +2(2m — 3)x = 2z(—22% 4+ 2m — 3).

Ham sb nghich bién trén (1;2) khi va chi khi

Y <0, Vre(1;2) & —222+2m-3<0,Vze(1;2)
& 2m < 22?43, Vr e (1;2)

& m<

| Ot

Vay m < —. O

| Ot
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Cau 1.42. Taco

/

y =322 —6(m+ 1)z +12m = 3(z* — 2mzx — 22 +4m) = 3(z — 2)(z —2m); ¥y =0&

V6i m # 1, d6 thi ham s da cho ¢6 2 diém cuc tri
A(2;9m), B (2m;—4m® +12m* — 3m +4) .
Vi A, B, C' nhan O lam trong tam nén ta co6
24+42m—-1=0 1
9 Sm=——.

9m—4m3—|—12m2—3m+4—§:0 2

1
VAy m = —-. 0

Cau 1.43. Dity/logiz +1=1t Vdiz € [1; 3\/5] , ta cod t € [1;2], phuong trinh tré thanh

)

— Nt—2m—-2=0&cm=
(m+1) mn mn t+2

trén [1;2], ta co

12+ 4t
+ 5 >0, Vt e [1;2].

(t+2)

Do d6 phuong trinh dé cho c6 it nhat mét nghiém trén [1; 2] khi va chi khi

fi(t) =

F)<m< f(2) e —= <m<O.

R 2
Vay—ggmgO. (Il
Cau 1.44. Détlog, x = a,log,y =b,log, z =c. Viz,y,2 > 1 nén a,b,c > 0 va abc = 1. Khi d6
p_ a? " b? 5 c3 _a3bc+b3ca+c3ab B a? " b? H c?
1 171 171 1 bte c+a a+b bt+c c+a a+b
c ¢ a a b

b+

a? b2 >
Tt 171 1
C C

! +
b a a b
a®be b3ca cab

+ +
b+c c+a a+bd

2 b2 62

a
b+c+c+a+a+b'

Ap dung bét dang thitc Cauchy — Schwarz dang Engel, ta cb
Jlatb+o)® atbtc  3Vabe 3

“20a+b+e) 2 T2 2’

DAu béng xay ra khi va chi khi
a=b=c=1l=z=y==x

Viy P dat gié tri nhd nhit bing g khiz =y =2>1. O
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Cau 1.45.

a) Taco

3a2/3

= Sucp = 3a%V/3.

1 _
SaaBc = iBA - BC -sin ABC = 5

Trong tam giac ABC, ta c6

AC = V/BA? + BC? — 2BA- BC - cos ABC = av/7.
Goi I 1a tAm dudng tron ngoai tiép tam giac ABC, ta c6

AC av/21

Al = L
2sin ABC 3

VilI[A=IB=1ICvaSA=SB=S5CnénSI | (ABCD), suy ra

ST =+/SA2 — AJ? = L\/ﬁ.

3

VAy thé thich khi chép 1a
1
Vs.apcp = gSABCD - ST = a®V/5.

b) Pt SD =z > 0. Goi O 1a giao diém ctia AC va BD. Tam giac SAC c6 SO 1a trung tuyén nén

_SAP+SC? _AC?_ , AC?

2

SO 5 1 a 1 1)

Tam giac SBD c6 SO 14 trung tuyén nén

SB?+ SD? BD? 44’422 BD?
so? = 22 T on  BUT_faitat BOT ®)
2 4 2 4
Tu (1) va (2), suy ra
AC?*  4a*+2? BD?
4a? — f = a;l" -—— © AC’=8d’-2"+BD’

& 2407% = 8a% — 227 + AC? + BD?. (3)
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B6 dé Cho hinh binh hanh ABCD. Khi d6

AC? + BD?* =2 (AB? + BC?).
That vay,

AC?+ BD* = AC?+ BD?

= (,@+E)2+ (Eﬁtﬁ)z

= 2(AB%+ BC?) +2(AB- 4D + BA- BC)

= 2(AB®+ BC?).
Tu (3) va (4), suy ra

2AC? = 8a® — 2z° + 2 (AB® + BC?) & AC® = 17d” — 2.

Vi AC > 0 nén

x<aVl? va AC =+\/17a? — z2.
SD .- AC = z+/17a2 — 22.

Ap dung bt dang thitc AM — GM, ta c6

Do dé

2 2 2 2
SD'AC<$ +172a x :172a'

DAu bing x4y ra khi va chi khi

av/'34
5

176> -2’ =2 2=

iy 17a% 4
Vay SD - AC dat gia tri 16n nhat bang % khi SD = a\f.
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— & PESO2

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2021-2022

CAu 2.1. Ham sb di cho lién tuc trén doan [0; 3]. Ta c¢6

x-(x—18) 22% —18x+ 16

= Va2 +16+ —
! z2 416 Va2 + 16
Do do6
/ 2 r=1€(0;3)
Yy =0&22"—-18r+16=0< .
Lai co
y(0) = —72; y(1) = —17V17; y(3) = —75.
Vay

miny = —75; %aﬁcy = —17V17.

Cau 2.2. Taco
y =423 — 2(m + 1)z = 22(22% — m — 1).

Ham sb c6 ba cuc tri khi va chi khi m + 1 > 0 < m > —1. Khi d6 d6 thi ham s6 dat cuc tri tai

A(0;2022), B(W 2022_(7”';‘1)2)7 C(— m;—12022_(mz1)2>‘
m+1  (m+1)>? m+1  (m+1)?
ﬁ(\/i_ 4 ) ﬁ( \/T_ 4 )

Tam giac ABC ludn cén tai A. Do dé tam giac ABC nhon khi va chi khi goc BAC nhon khi va chi khi

Suy ra

AB-AC >0 m+1+(m£21)4>0<:>(m+1)[(m+) —8] > 0.

Két hop diéu kién m > —1, ta dude (m + 1)3 > 8 < m > 1. VAy m > 1 14 gia tri cAn tim. O

. A 1sa 1 e , \
Cau 2.3. biéukién z < 7 Khi dé6 ta c6 phuong trinh tuong duong

logs Va2 —xz+ 14 V22 — x4+ 1 =logs(1 — 2z) + (1 — 2z). @))

Xét ham s6 f(t) = loggt +t, v6it > 0, ta cd f'(t) =
trén (0; +00). Do do

W e f(Val-z+l)=fl-2) e Val-a+l=1-2

1 3+1 > 0, Vt > 0. Suy ra ham sb dong bién

1-22>0 c<t
& 5 , & 2 Szr=0
z*—z+1=(1-2z) 2 =0
Vay phuong trinh c¢6 nghiém x = 0. O
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C4u 2.4. Sb cac s tu nhién c6 5 chit sb 13 90 000. Gid st sb tu nhién c6 5 chit sb chia hét cho 7 va chit
s0 hang don vi bang 1 1a abcdl. Ta cé

abedl =10 -abed +1 = 3 - abed + 7 - abed + 1
chia hét cho 7 khi va chi khi 3 - abed + 1 chia hét cho 7. Dit

- - -1
3-abcd+1:7h<:>abcd:2h+hT.

nguyén khi va chi khi » = 3t + 1. Khi d6 ta dugc

Vi abcd nguyén nén

abed =Tt +2 = 1000 < 7t + 2 < 9999
998 9997
e G g
7 7

& te {143,144, ..., 1428}.

Suy ra s6 cach chon ra t sao cho sb abedl chia hét cho 7 va chit s6 hang don vi bang 1 13 1286. Viy xéac
sult can tim 13 1286 643 O
90000 45000

Cau 2.5. Xét

1
/f(x)dx—/\/ln2x+1-1;xdx.
1
Pit vInlz + 1=t =2z =12 1= 2 dz =tdt, tachd

X
3
/f(w)dx=/\/W-m;dm:/t2dt:t+C.

3
Suy ra
(In?z +1)3

F(z) = f—FC.

Do F(1) = % nén C = 0. Vay [F(e)]? = 0

©| oo

CAu 2.6. Mit cu (S) ¢6 tdm I(—1;4;0), ban kinh R = 2v/2. Ta ¢6 IA = 4y/2 = 2R = 2IM;

IB = +/30 > R nén B nim ngoai mit cu (S). Ly diém K sao cho K = iﬁl, suy ra K(0;3;0). Ta

O IK = %R = %IM nén K nam trong mit ciu (S). Lai ¢6 % = % =2& MA=2MK. Khido
MA+2MB =2MK +2MB > 2BK = 6v/2.

DAu déng thitc xay ra khi M = BK N (S) va M nam giita B, K. Viy gia tri nhd nhit cta M A + 2M B

bang 6v/2. O

Cau 2.7.
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a)

b)

)

Vi AD || (M BC) nén qua M ké dudng thang song song AD, cit SD tai N, ta c6 MNCB la thiét
dién cuaa hinh chép cat béi (M BC). Tacé MN || AD = MN || BC va BC L (SAB) = BC L
BM, do d6 thiét dién M NCB la hinh thang vuong tai B va M. Ta c6

BM = \/BA2 + AM? = \/a? + z2.

Vi MN || AD nén

_SM-AD  (2a—=x)b

MN
SA 2a

Vay dién tich thiét dién 1a

1 [2ab—b 4ab — b
SMNCBzg[uM} SR rpo dab—br s

2a 4a

Goi V 1a thé tich ctia khbi chép S.ABCD ta cb

1 2a2b
V=-8A4-8 =,
3 ABCD 3

Goi V; 12 thé tich cta khdi chép S.MNCB ta cb

Vi =VsmBc + Vs.unc.
Mait khac
VsmBe SM-SB-5C _ SM _2a-—c
Vs aBc ~ SA-SB-SC SA  2a
2a—z V. _ (2a—z)ab

. Vo .
ma Vs apc = 5 hen VsmBe =

., 20 2 6
Lai co
Vsunc _ SM-SN-SC _ SM-SN _ (MN)2 3 (2@—3:)2
Vsapc SA-SD-SC  SA-SD \ AD N 2a
. vV o a?b 2a — )% a%b 2a — x)2
ma VSACDZ;ZTHGH VS.MNC:(ZLCZQ)‘3:(12)I)-

Yéu cAu bai toan tuong duong véi

V.  a’b  (2a—2z)ab  (2a—1x)*b  a?b
i=g=5%"% T 1w ~— 3
z = (3+ v5)a (loai)

z=(3— \/g)a (nhan).

= $2—6a$+4a2:0@[

Vay véi . = a (3 - \/5) thi mit phang (M BC) chia khéi chép S.ABCD thanh hai phin c6 thé
tich bang nhau.

7 A 7 \ ]- N A N A N o ’, A .
Theé tich khoi chép S.ABH laV = §S ABH - SA, ma SA khong doi nén theé tich V' 16n nhat khi

va chi khi Sx 4pp 16n nhét.
Theo bat ddng thiic AM — GM, ta c6

1 2
o’ = AB® = AH’ + BH’ > 2AH - BH = Spapn = AH - BH < QZ.
o2
Suy ra max Sa oy = y dat dugc khi AH = BH, hay tam giac ABH vuong can tai H. Khi do

K = D. Vay khi K = D thi thé tich khéi chép S.ABH dat gia tri 16n nhit va thé tich 16n nhét
d6 1a , ,

a a
C— 2= —.

4 7%

1
V =35napr 54 =

W =
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O

Cau 2.8. Tacod

b+a< b—a 2ab <~ b+a <ln£< 2
(b—a)
+a

2
» Ching minh 5

2 Inb—1 b+1 2(b-— b b-— 1
n na<a+ (b—a) a(1+ab>

b 7. \ , A \ N A e A
< In —, v6i a, b 1a cac so thuc duong ma a < b. That vay: V6i so thuc a > 0
a

tuy y, xét ham so

x  2(x—a)
—In= —
/() a r+a
xac dinh trén khoang (0; +c0). Ta c6
' (z — a)2 /
= > M == == .
f(x) 2@ Fa) >0,Ve>0; fl(z)=0&2x=a
A A A X n 2(b—a) b
Suy ra f(z) dong bien trén (0; 4+00). Vib > a nén f(b) > f(a) =0 < b T <In-.
a a

b—a
2
a > 0 tuy y, xét ham so

, . b 1 s NI \ PO
» Ching minh In — < (1 + b) v0i a, b 1a cac so thuc duong ma a < b. That vay: Vii so thuc
a a

r—a x

=552 (14 2)

xac dinh trén khoang (0; +00). Ta ¢6

—1)2
g (z) = (x2$2) >0,z >0; J(z)=0&z=1.

A X . A b b— 1
Suy ra g(z) dong bién trén (0; +00). Vib > a nén g(b) > g(a) =0 & lna <= a (1 + )
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Cau 3.1. Giao diém ctia db thi (C) véi truc hoanh 13 A(—2;0), véi truc tung 1a B(0; —2). Phuong trinh

\ 2 \ . 2 s ,
dudng thang ABlaz +y+2 =0, AB = 2v/2. Goi M <x0; o 1) € (C)vbizg#1,tacod
xro —
zo+ 2
zo4+ 22 19 )
zog— 1 ’370 + 2$0’
d(M; AB) = = .
V2 V2|zo — 1]
Do do )
1 1 2
Spiap =8 AB.d(M; AB) =8 & = .2v2. S0t 200 _ g
2 2 N/ |;p0 = ]_|
Hay
T
|z + 20| = 8|zo — 1 %~ 6a0 +8 =0 o=
X ol = ro — = =
o ’ 2241020 —8=0  |z0=—5+V33
ro = —H — V33.
Két hop véi 2y # 1 va diém M c6 toa dé nguyén, ta c6 hai diém M thdéa man yéu ciu bai toan 14
M (2;4) va M(4;2). O
CAu 3.2. Ham sb dugc viét lai nhu sau:
3sinz — 4sind x . 9 sinzx sin® .9
Y= D +1—sin“z — 1 = +sin“z+m —1].

Ditt = sinz, t € [—1;1], ta cAn tim gid tri 16n nhét ctia ham s6

1
y=|-2+t2+m—-1

, voite[-1;1].
; voit € | ]
Xét ham sb 1
g(t) = §t3 +t24+m—1, textvite [—1;1].
Ta co
t=0¢€[-1;1]
") =2+ 2 Jt)=0s ’
q'(t) g(t) t——2¢[-1;1].
Do dé 1 1
gD =m=-z, g0)=m-1, g)=m+.

. 1 L A
Laicom71<m—§<m+§.Vay

maxy = max

dl
zeR [~1;1] mt 3‘ )

13 2
gt +t*+m — 1| = max {|m — 1,

bat A = {|m -1y,

=
m+ <.
3
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7
TH1: m—-1]=1¢« = . Truong hop nay chi ¢6 m = 0 théa man.
m=0 1
A=11;=
3
1
m:g A:{l;f
1 3 3 \ S o 2 ., -
TH2: ]m+§\:1<:> e . .Tru0ngthnaych1c0m:gthoaman.
w2t el
3 3
NS A1 2
Vaycacglatrlmcantlmlame{0;3}. O

CAu 3.3. Diéu kién u; > 0, uyg > 0 loguig — loguy +3 > 0. bat a = Jloguig —loguy, b =
Vioguig — loguy + 3 v6ib > 0, suy ra a® — b?> = —3. Ta dudc hé phuong trinh

a+b= b=3-a a=1
4 ~ 5 ~
a® —b* = -3 (a—1)(a®+6)=0 b=2 (thoamanb > 0).

Vi up+1 = u, + 2 nén day ) (up) la cép sb cong vGi cong sai d = 2. Do d6 uig = uy + 18d = uy + 36.
V6i a = 1, suy ra

loguig —logu; =1 @log@ =1 u9g = 10u; & ug + 36 = 10u; < uy = 4.
U1

S6 hang t6ng quat u,, = u1 + (n — 1)d = 2n + 2. Do d6
n 2n+2
(V2)™ = 220 & (V)" = 4290 & = 4039,
VAy n = 4039. O

Cau 3.4. Tacod
2020

2020 + /2020

s = 1 (am) + 4 () -+ ()

= 1)+ Goon) + (o) + 7 G )+ () + 7 ()
= 1010.

f(l—2) = = fle)+f(1-2z)=1

Do dé

O

Cau 3.5. S6 phén tlt khong gian méu 1a n(Q) = C2020 Goi A 12 bién c6: “Chon dudgc 3 dinh tit da giac
dé tao thanh tam glac tu”. Xét dudng chéo A; Ajg11 ctia da giac deu la derng kinh ctia duong tron (O)
ngoai t1ep da glac déu, chia dUOng tron lam thanh hai phan mbi phan c6 1009 dlem tt A, dén A1010
Va tlt Ajpo dén Asgeg. Khi d6, mdi tam gidc c6 dang A1 A4;A; la tam giac tu néu A; va A; cung nam
trong ntta duong tron (O) dudng kinh Ay A1g11.

» Chon ntta dudng tron c6 2 cach chon.
> Chon hai diém A;, Aj; tuy y dugc léy tlr Ag, As, ..., A1o10 €6 C2;, cach chon.

> Gia st A; nam gitta dinh A1 va A; thi tam gidc A;A;A; tu tai dinh A4;. Khi cb dinh A; va hoan
déi vi tri A;, A; thi két qua bi lap la1 hai l4n.

» C6 2020 cach chon dinh, suy ra n(A) = s

40



Nguy&n Minh Hiéu

Phan II. LOI GIAI

Vay
n(82) Co20 673
O
CAu 3.6. Dit
2 2 2 2
S = (C%ozo) + (203020) + (303020) +oet (202003838) :
Ta co k:sz = anLj v6i 1 < k < n. Tut d6 suy ra
Do dé ) , ) )
Lai c6, hé s6 clia 2209 trong khai trién da thitc (1 4 2)2019(z + 1)209 13
2 2 2 2
(Cgmg) + (0%019) + (03019) +.o.+ (ng%g) .
Hé s6 clia 22019 trong khai trién da thiic (1 + 2)%038 13 C2019. Do d6
2 2 2 2
(0(2)019) + (C%mg) + (03019) +.o..+ (038}8) = C303. (2)
Ti (1) va (2), suy ra
2 2 2 2
(Caoz20)” + (2C3020) " + (CBo20) ™ + -+ - + (2020C333) ™ = 2020% - Co33.
O
Cau 3.7.
a) K& MK | AD, NL | ADvéi L € CD, K € BD. Ta ¢6
BM_BK 2 4
BA - BD _ 3 ABMK = gSABAD:
va d(N;(ABD)) NA 2 2
! = = - =d(N;(ABD)) = =d(C;(ABD)).
L iBD] — o1 = 3 ~ A0Vi(ABD)) = 4(C(ABD)
Suy ra V, — 3 V. Tuong ty, ta ¢6 d(N,(BCD)) = 1d(A; (BCD)). Lai 6 28 — 1
y N.BMK—27- g 1, ) =3 ; - Lg DB 3
DL _ g Suy ra
pc 3 °W , ;
SADKL = §SADBC = SBcLk = §SABCD-
Vay
15 5
VBecunNLKk = VN.BMK + VN.BCLK = 2*7‘/ = §V-
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b) Goi E, F 1an luct 1a trung diém ctia BC va AD. Tac6 EF L BC, EF L AD va AD 1 (FBC).
Tam giac F'BC can tai F' nén

2 2 2 2
gpr—pp2_ B8 _ ypp AD" BCT_3- o
4 4 4 4
V3 — x? ,
Suyra EF = Tx Do d6
1 1 ?+3—22 1
V. =—-AD-S =—.z-V3-—x2g— " =,
ABCD = 3 AFBC = 157 x 2 g
2 ’ > PR 2 . 6 .7 « A \ \ 6
bang thtc xay ra khi va chi khi z = \2[.\/'21}7 giatrican timla z = \2[

O

n—+1

. I ’ T S| 1 A A, 22 ’
Cau 3.8. Trudc heét ta chttng minh 3 + o+ ...+ = < log . That vay, theo bat dang thtc
n

3
AM —GM v6ik >2, keN,tacd

241+14---4+1 k+1 A1 Y A 5
I I O Il s sl st e e (dau bang khong xay ra).

k k
Do dg 345 n+l
V2.2V < 22 -
2 3 4 n
Suy ra
1,1 1
2§+§++E<n+1
2
LAy l6garit co sb 2 hai vé, ta ¢6
1+1+ +1<1 ntl (D
g gt to 089 5
n+1 1 1

1 A ) e A /.o
5 < 5+§+~--+—.Tacénsudungtmhchatsauln(m+1) < x vOi
n
1

> 0. Xét ham sb =1 )—2v6iz>0.Tacd fl(z) = —— — 1= —
- fla) =Inz +1) — o Vi z flay= —=—1=—=

d6, ham sb f(z) nghich bién trén (0; 4+00), suy ra f(x) < f(0) = 0. VAy In(z + 1) < 2 véi = > 0.
Ap dung bat dang thtic trén, suy ra
1
a(1+3)
ni{l-+ 5 <

1

2

1\ 1
w(i21) <!
n\tty) <3

Bay gi0 ta chitng minh In

< 0,v6iz > 0.Do

Cong theo vé, ta co

1(1+ >+1 <1+1)+ +1 <1+ ><1+1+ +1
. p) T 3 . 273 -
& 1<1+1><1+1> <1+1><1+ + +1
. 2 3 2 -
3 4 n+1 1 1 1
1( ) t, 1,1
< M\33 T, s T3t T
n+1 1 1 1
(B < b :
& In{— <2+3+ + (2)
Tu (1) va (2), suy ra
n-+1 1 1 n-+1
In 5 <§+§+..+E<log2
0
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Cau 4.1. Ditsinz +cosz =t € [—v2 V2| = sin2z = > — 1. Ham s6 tré thanh

y=—2L _ ), voite [-v2v3].

VET1
Ta c6 L
£ = mrp ey [O=0et=
Khi d6 /s /s
1—-+v2 1+ +v2
f(—\@)=7\/§, f(v2) = 5 W=V

Vay

minyzlz/%/i@x:?zr+k27r; maxy:\f?<:>w:k27r,9::g+k2w.

O

Cau 4.2. D& thiy dudng thang d: y = mz — m — 1 luén di qua diém I(1; —1) 1a giao diém ctia hai

dudng tiém can. Lai c6 ¢ = 5 > 0,Vx # 1 nén d€ dudng thang d cat (C) tai hai diém phan biét

1-2)
M, N thim < 0. Khi 6 I(1; —1) ludn la trung diém ctia doan M N. Ta cé

AM? + AN? = (AM + AN’ — 2AM - AN = 441> - 2AM - AN = 32— 2AM - AN. (1)
Xét trong tam giac AM N co
MN? = AM? 4 AN? — 2AM - AN cos A = AM? + AM? — 2AM - AN. )
Trit theo vé (1) va (2) dudgc
AM? + AN? — MN? =32 — (AM? + AN?) & AM? + AN? = 16 + %MNQ.

Do d6 AM? + AN? dat gia tri nhd nhét khi M N dat gi4 tri nhé nhét. Ma (C) 1a Hypebol nén khi

d la dudng phén giac cta gbc tao bdi hai tiém cin th‘l_wz) = —1vad:y = —z cat (C) tai hai diém
phan biét M (0;0), N(2; —2) vd MN nhé nhit, ta c6 AM - AN = 1.3 +(-1)(—=3) =6 > 0, suy ra
AM? + AN? = 32 — 12 = 20. VAy min (AM? 4+ AN?) = 20 khi va chi khi m = —1. 0

Cau 4.3. Tacd
2019% In 2019 2019% In 2019 _

! ’ ,
~ (1 +20197)2 —T) =~ ootoE = R.
5 chi £ 1o 2019
Do d6 f'(x) la ham s6 chan, suy ra g(z) = —zf'(z) 1a ham s6 le. Khi d6 P = — 3 g(k) va Q =
k=1
2019 2019 P
Yog(—=k)=—-> g(k)=P.Vay = = 1. -
k=1 k=1 Q
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. A1 I . 1 . Jr—1=2 (1) _ .
Cau 4.4. biéu kién z > —. Dat logy(3x — 1) = y, ta c6 hé phuong trinh . Tru theo
3 3y—1=2% (2)
vé (1) va (2), ta cb
3r —3y=2Y - 2% & 3r 42" =3y + 2Y. 3

, A (1 , 1 A A A
Xét f(t) = 3t + 2! trén (§;+oo) co f'(t)=3+2'In2 >0, Vt € (g; +oo). Suy ra f(t) dong bién trén

1
<3; —i—oo) nén (3) & x =y, suy ra

3r —1=2% 4)

; N ,

Xét g(z) =2 —3x + 1 trén <§; —|—oo>. Ta co
/ T " T 12 1
g(x)=2"In2-3; ¢'(z)=2"In"2>0,Vx € g;—i—oo .

\ P 1
Do do6 (4) c6 nhiéu nhat 2 nghiém trén <3; +oo). Mat khac ¢(0) = ¢g(3) = 0 nén (4) c6 ding hai
nghiém = = 1, x = 3. Vay phuong trinh da cho c6 ding hai nghiém =z =1, = = 3. O

Cau 4.5. Trén canh BC ta ¢6 9 dinh clia cac tam giac déu canh 1 cm (k€ c& B va (), trén dudng
thang t1ep theo song song BC (phla trén BC) ta c6 8 dinh ctia cac tam gidc déu canh 1 cm,... cubi
cung dén A c6 1 dinh ctia tam 1 gidc déu canh 1 cm. Suy ra n(S) =94+8+7+---+2+4+1=45. Do do
s6 phan ti cta khong gian mu 1a n(Q) C4s. Theo yeu cAu: néu c6 hinh blnh hanh tao thanh tu 4
dinh trong S thi 4 dinh d6 chi ¢ thé thude tam gidc déu canh 5 cm (ttc 12 b di tit ca cac dinh clia
c4c tam gidc canh 1 cm nim trén ba canh BC, C A, AB va canh c6 lién quan dén cc dinh do).

M N

TH1: CAc canh ctia hinh binh hanh nam trén M N hodc c¢6 dting 1 dinh thuéc M N.

» Céc hinh binh hanh c¢é canh nam trén M N va
> Tao béi hai doan M N, DE: Ta cin chon thém 2 duong thezlng song song hoac trung
v6i DM (hodc song song trung FN) thi tao ra hinh binh hanh va moi trudng hdp nay
¢6 C2 cach. Nhu vay c6: C2 + C2 = 20 hinh binh hanh.
> Tao bdi hai doan M N, GF: Lap lai 14p luan trén ta c6 ¢6: C3 + C3 = 12 hinh.
> Tao bdi hai doan M N, HI: Lap lai 14p luén trén ta c¢6 c6: C3 + C3 = 6 hinh.
> Tao béi hai doan M N, KT: Lap lai 1ap luan trén ta c6 c6: C3 + C2 = 2 hinh.
VAy cac hinh binh hanh c¢6 canh nam trén M N ¢6 20 + 12 + 6 + 2 = 40 hinh.
» Céac hinh binh hanh c6 dtng 1 dinh thudéc M N
> Dinh s6 1 va sb 4: déu c6 4 hinh binh hanh
> Pinh s6 2 va s6 3: déu c6 3 hinh binh hanh.
VAy cac hinh binh hanh ¢6 dtng 1 dinh thuéc M N ¢6 2 - (4 + 3) = 14 hinh.

Do d6 truong hop 1 ta c6: 40 + 14 = 54 hinh.

TH2: CAc canh hinh hanh ndm trén DF nhung khéng thudc M N hodc c¢6 ding 1 dinh thudc DE.
So v6i truong hop 1 thi chi s6 t6 hop gidm di 1, ta 1am tuong tu va co:

(C3+C}) + (C3+C3) + (C5 + C3) + (3+3+2) =28 hinh.
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TH3: Cac canh hinh hanh nam trén GF nhung khéng thuéc M N va DE hodc ¢é ding 1 dinh thude
GF. Tuong ty ta c6 (C3 + C3) + (C5 + C3) + (2 +2) = 12 hinh.

TH4: Céc canh hinh hanh niam trén HI nhung khong thuéc M N, DE va GF hoic ¢ ding 1 dinh
thudéc HI. Ta c6 (C% + C3) + 1 = 3 hinh.

S6 cac hinh binh hanh trong bbn trusng hop 14 54 + 28 + 12 + 3 = 97 hinh. Viy xac suét can tim 1a
97 97

T CL T 148995

Nhén xét: D& bai yéu ciu cac dinh hinh binh hanh nidm trong mién trong ctia tam gidc ABC nén sb
hinh binh hanh la tuong doi nhé. Néu cac dinh hinh hanh khéng ngoai tam giac ABC thi sé nhiéu
hinh hon. O

CAu 4.6. T phuong trinh diu cta hé ta cé
2020 (2uq + 2019d) 4 1010 (2u; + 1009d)

5 2 & 2u; + 2019d = 4uq + 2018d < d = 2u;.

Tu d6 suy ra us = 5uq, us = uy, urg = 27uy thé vao phuong trinh thit hai ctia hé, ta c6
(logs 5 + logs u1)2 + (logs 9 + logs u1)2 + (logs 27 + logs u1)2 =2.
bit logg u1 = t, logg 5 = a, ta ¢6 phuong trinh

(a+t)2+2+t)2+B+1)2=2e3t24+2a+5)t+11+a%>=0. (1)

3 A p A N n - 5) ++v—2a%2 4+ 10a — 8
VlA’:—2a2+10a—8>0nen(1)co2ngh1¢mphanb1ett: (@ +5) V—24? + 10a .

—(a+5)+v—2a2+10a—8 —(a+5)+v—2a%2+10a—8
3 3

Viyd=2-3

Ti d6 suy ra up = 3 , VOi a = logg 5. O

Cau 4.7.

B C

a) Tacd AB || CD, suy ra (SAB)N (o) = MM || CD, do d6 MNCD la hinh thang. Lai c6
CD 1 ADvaCD 1 SAnén
CD L (SAD)= CD 1L DM.

Suy ra M NCD la hinh thang vuong tai D va M. Tam giac M AD vuong tai A nén

DM =+\/MA? + AD? = \/22 + a2.

Lai c6 M N || AB nén
MN SM SM - AB
SF = gL T MN="g—=a-u

Vay dién tich t giac MNCD la

(CD+ MN)-DM  (2a — z)Vx? + a?
2 B 2 '

SmncD =
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b) Ta co
Voo _SM SN SO_(aay Ly o1 (acayy
Vsapc SA SB SC a SMNC = 5 a S.ABCD-
Lai co
Vsmpc  SM Sng_ﬂév 1 a_xv
Vsapc SA SD SC  a SMDC = 5 S.ABCD-
Do dé 1 2
a—z a—x
VMNCD = VS.MNC —+ VS.MDC = 5 |:< " ) + VSABCD»
Tit gia thiét, suy ra
(a—x)2 a—1x 4<:>a—a: 1(:) 2
= — e r = —.
g a 9 a 3 3

7. 2 \ R A 7 v 2 A R A 7
Vay véi x = ?a thi thé tich khoi chép S.M NC D bang 3 lan thé tich khoi chop S.ABCD.

Cau 4.8.
a) Ditlog,b=1t>0,t+#1,tacédb=a. Bit ding thiic cAn chitng minh tré thanh

log,t > log,:t < (t —1)log,t > 0. 1)

> Neut>1thit—1 > 0 valog,t >0, suy ra (1) dung.
> Néu0<t<1thit—1<0vélogat<0, suy ra (1) dung.

VAy ta c6 bat ddng thitc can chitng minh.
b) Ap dung bét ding thitc trong ciu a), ta cé:

loga1 (loga1 ag) + loga2 (loga2 ag) > loga2 (loga1 a2) + loga2 (loga2 a3)
& loga1 (loga1 ag) + loga2 (loga2 ag) > loga2 (loga1 as - loga2 a3) = loga2 (loga1 ag) .

Lip lai 14n nita:

loga2 (10ga1 ag) + loga3 (loga3 a4) > loga3 (loga1 ag) + Ioga3 (loga3 a4)
& loga2 (1oga1 ag) + loga3 (loga3 a4) > logag (loga1 as - loga3 a4) = loga3 (loga1 a4) .

Cu tlep tuc ldp lai nhu thé ta 1an luot thay dugc co sb ngoai cung cta logarlt va sb lay l6garit
trong cung (chd ¥ mbi lan thay thi co s6 a1 khong d6i), ky hiéu vé trai 1a P, cubi cung ta c6:

P> logan (loga1 an) -+ logan (logan a1) = logan (loga1 an * logan al) = logan (loga1 al) =0.

Ta c6 diéu phai chiing minh.
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Cau 5.1.

TH1: Pudng thang d song song véi truc Oy. Khi d6 d cat (C) nhiéu nhét tai mét diém nén khong thoéa
man yéu cau bai toan.

TH2: Pudng thang d khong song song véi truc Oy. Khi dé d ¢6 phuong trinh dang

—k<x+5>+5
A 6) "4

Phuong trinh hoanh d6 giao diém ctia d va (C) 1a

1 < ) 5 z#0
—=klz+- )+ & 9
T 6 4 12kz* + (10k + 15)x — 12 = 0.

Puong thang d cit db thi (C) tai hai diém phén biét M, N khi va chi khi

k#0 o
A = 100k? + 876k + 225 > 0.

Vi M, N, I thing hang nén I 13 trung diém ctia M N khi va chi khi

TM+ TN 10k + 15 ) 3 > -
—_ = _—— = — = — (th 1)).
5 T & T sek=3 (théa man (1))

. 2 . . 3 5
Vay duong thang d c6 phuong trinh y = 2% + 3 hay 3z — 2y +5 = 0.

Ciu 5.2. Xéthamsb f(z) =22 — 2z +mtrén Rc6 A =1 —m.
TH1: 1—-m <0< m>1,tacod f(z) > 0,Vz € R. Khi &6 ham s6 tré thanh

2

y::r+x2—2:1:+m:ac —r+m

6 db thi 13 mét parabol quay bé 16m 1én trén nén khéng cé cuc dai.
TH2: 1 —m > 0 < m < 1, khi d6 f(x) c6 hai nghiém phéan biétz1 =1 — V1 —m, 29 =1+ 1 —m.
Ham s0 tré thanh
2 —x+m khi z € (—o0;21) U (z2; +00)
v — 243z —m khi z€ (x1;29).
Tt d6 suy ra
;22 -1 khi 2z € (—oo;x1) U (wg; +00)
v = —2x+3 khi x€ (r1;22).

Ta xét ba kha ning sau:

1 3
KN1: x1:§<:>1—\/1—m:

3 Je 2 <A JUN
Sm= 1 = 29 = 3 ta c6 bang bien thién

N |
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45 —00 X1 €2 —+00

i—

Ti bang bién thién suy ra ham s6 khong c6 cuc dai.

1 1 3 3 ’ 2 <A PN
KN2: :c1>5(:)1—\/1—m>§@m>f:>x2<§,tacobangb1enth1en

4
r | —o0 3 1 Ty 3 +00
Y - + + + +
CT

Tit bang bién thién suy ra ham sb khéng c6 cuc dai.

1 1 3 3 s 2 <A « A
KN3: 71 < 3 Sl-—vV1-m< 3 Sm< 1 = x9 > §,tacobangb1enthlen
z —00 1 % T2 400

y —~ -+ n - -+
Cb
N N
CT CT

\ > A [N \ A 0 . 3
Tu bang bién thién suy ra ham so dat cuc dai tai x = 2"

[J[ot

N 3 g A an : .
Vay v6i m < 2 thi ham so da cho c6 cuc dai. O

CAu 5.3. Diéu kién z > 3, ta c6 phuong trinh tuong duong

(z—3) (z —2+5vz — 3) (z — 4)
vz —-3+1 '

(z—4) (2> =3z -3) =

Hay
x = 4 (théa man)

(z—3) (z—2+5vVz - 3)

2
¢ =3r -3 = =0. (1
ve—3+1 ()
Vi z = 3 khong phai nghiém ctia (1), nén ta c6
B > —3z—-3 x—-2+5/x—3
x—3  Vz—3+1
(x—4)2+5x—-4)+1 z-3+5/r—3+1 @
r—4+1 B ve—3+1 '
fpa A £ +50+1 .
Xét ham so f(t) = % trén (—1;+00) ¢ f/(t) =1+ (tfl)Q > 0,Vt € (—1;400).
Suy ra f(t) dong bién trén (—1;+o0). Do do
z—4>0 9++/5
Qe fz—4)=f(Vr-3)eVr—-3=zx—-4< S = )
i )f( ) r—3=x°—8z+16 2
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945
e

O

Vay phuong trinh da cho c6 hai nghiém z =4 va z =

CAu 5.4. Sb phan tit clia khong gian mau 14 n (Q) = C} = 20. Goi A 14 bién cb “Rit dugc 3 thé ghi 3
s6 14 s6 do 3 canh clia mot tam giac c6 goc ti”. Goi sb ghi trén ba thé rit dudc 1 a, b, c. Khéng mat
tinh téng quat ta gid st a > b > c¢. Khi d6 a, b, ¢ 1 s6 do 3 canh cia mét tam gidc ¢ gbc tu khi va chi
. {a2< szrc 2 (D

a”>b"+c". (2)
Tt (1) vaa > b > ¢, suy ra a > 4. Ta c6 cac truong hop sau:

c<b<4
TH1: a=4,tac6{b+c>4 ,dododchicobd (b;c) = (3;2) thoa man.
b +c* < 16
c<b<b6
TH2: a =6,taco b+c>6 ,do dod chicobd (b;c) = (4;3) thoa man.
b* + ¢* < 36
c<b<8
TH3: a=8,tac6{b+c>8 doddchicd2bd (b;c) = (6;4) va (b;c) = (6;3) thoa man.
b* + ¢ < 64
N T R e Ay n(A) 1
Tu dé suy ra n(A) = 4. Vay x4c sudt can tim la P(A4) = @ =z O
n
Cau 5.5.
a) Ta co
[ - 1
I(m) = /(xsinx)2 dr = P /w2(1 —cos2z)dr = §I1.
0 0
C (u=a? du = 2zdx )
bat 1 , taco
dv = (1 — cos2x)dx U:gj—isian
s
2 L. T - 3
L=z <l‘ - 281n2x> ‘0 - /:E(Qa: —sin2z)dz = 7° — Is.
0
 (u==z du =dx )
Lai dat i = 1 ,taco
dv = (22 — sin 2z)dx v =22+ = cos2x

™
m

1 1
I, = =z <x2 + — cos 23:) — = / (23:2 + cos 2m) dx
2 0

2
0
3+7r 1<2x3+1,2>7r
= — — — | — 4+ =sin2z
Ty a\T3 T2 0
3
- 3, T _T
= 7T+2 3
_ 27T3+7T
-3 2
1 2 3 ™
VA I :(3——>:—.
yim=5\"-3"3)=% "1
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—t
b) Tacé[(—t):/(:vsinx)de. Ditu=—2=>du=—dz.Dicinz=0=u=0,2=—t=>u=
0

t, ta co
¢ t
I(-t)=— /(usin( / usinu)?du = —I(t).
0 0
Do d6 I(t) + I(—t) = 0,Vt € R.
O
Cau 5.6.
S
M
A C
K
B

a) Mit phing (P) di qua M, N va song song v6i SC cit (SAC) va (SBC) theo cac giao tuyén ML,
NK d6i mét song song v6i SC (L € AC, K € BC). Khi d6 thiét dién ctia khoi tit dién SABC
v6i mit phang (P) 1a hinh thang MNKL day ML, KN. Vi tit dién SABC déu nén MNKL 1a

hinh thang can. Ta c6 ML = 9 KN = %. Trong tam giac SM N ¢6

?:

MN = +/SM2+ SN2 _—2SM - SN - cos 60°
B \/+ g 2 1 a\/§
- 33 2 3

Goi H 1a hinh chiéu vudng géc clia N trén ML, ta c6 MH = e Trong tam giac M N H vudng

tai H co

6
2 2
NH:\/MN2—MH2:\/a——a—:a\/ﬁ
3 36

Vay dién tich thiét dién la

1 1 aV1l <a 2a) a?y/11
S — _NH-(NK + ML) = - - ) = .
MNKL =35 RSSaY), 5 6 \373 12

b) Ta cod Q S—M = 1 C—K S g Goi V, V1, Vs 14n lugt 1a thé tich cla céc khbi da dién

SA 3> CB___SB 3
SABC, SCMNKL, ABMNKL. Tacé V] = Vskro + Vsrxm + Vsxymn. Lai co

, Vskrc _ Voskr _ CL CK _ 2 1
\%4 \%4 CK CB 9
Veskrme ~ SM 1 Vskra  Satk _ Sabk -Sakc _ AL CK
> = = - va = = =——=.—= = -,suyra
Vskra SA 3 % SABC Sakc - SaBc AC CB 9
Vskrm _ 4 2)
\%4 27"

50
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Veung  SM SN 2 . Vsapk Sapk BK 1 Vsunk 2
_ 2 2 = = = —,suyra = —. 3)
VsaBk SA SB 9 V Sapc BC 3 |4 27
Tu (1), (2) va (3), tacd
Vi 2 4 2 4 4
vostuta T Tg"
, 4 ) Vi 4
Dodo Vo=V -Vi=V—--V=-V.Vay — = —.
0 do V3 1 9 9 ay v, 5
[l
Cau5.7. Taco
log,(n+1) >log, (n+2) < log,(n+1)—-1>log, ,1(n+2)—1
1 1
= lOgn <1 + E) > 10gn+1 (1 + n_'_1> .
V6i moi s6 nguyén duong n > 1, ta ¢6 log,,(n + 1) > 1, do d6
1 1 1 1
log,, 1—}—; =log,(n+1) -log, 1+E > log,, 1 1+ﬁ > log,, 1 1—1—7174_1 .
Ta c6 bat ding thiic cAn chting minh. O
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— B DPESOO

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2017-2018

CAu 6.1. Db thi (C) cb tAm dbi xing I(1;1). Ly M (wo;
M la

1> € (C), zo # 1, ta ¢ tiép tuyén tai
o —

T — Tg) + S ax+ IO,12y,$2:0‘
0

1
y_i(l“o—l)2 ro—1
Khi d6

14 (mo—1)2—ad 2z —1] 2

d(I,TT) = St @ 1D" _\/m_\/l—i—(xo—l)z.
(zo —1)2

Theo bat déng thiic AM — GM, ta c6

1 1
— 4 (z0—1)?%>2=d(,TT) < —.
(zo — 1) (@0~ 1) ( ) V2
DAu “=” x4y ra khi va chi khi
1 1‘020
e =(m -1 e (-1’ =1
(350—1)2 (o ) (=0 ) Ty = 2.

V6i zg = 0, ta 6 phuong trinh tiép tuyén y = —z. V6i zp = 2, ta 6 phuong trinh tiép tuyén y = —z+4.
U

Cau 6.2. Taco
23 + x + log, g =8P +2y+1 e 23+ +logyx = (2y)° + 2y + logy(2y). (D
, A , 1 A
Xét f(t) = t3 +t + logy t trén (0;+00) ¢6 f/(t) = 3t + 1 + T > 0Vt (0; +00). Suy ra f(t) dong
n
bién trén (0; +00), do d6 (1) & z = 2y. Khi d6

P=-82+ 4 +4yt + 12 — 4P + 42 + 4 =4 —12° + 9y + 4.

Ta ¢o
y=0
3
P =16y —36y> +18y; P =0« |Y=
.
Yy = 9
Bang bién thién
3 3
Yy 1 b “+00
P’ 0 + 0 = 0 +
337 +00
64
P / \ /
4 4
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Tir bang bién thién, suy ra P dat gia tri nhé nhéit bing 4 khi va chikhiz = 3, y = g O
/ w=1In""z du—(n+1)1ln zdx
Cau 6.3. Tacd I, :/ln"“xdx, (n € N*). bat ,tacod
dv =dz V=
1 —
In+1:xln”+1 / I)In"zdz =e— (n+1)I,.
1
[l
I o T R A T T I
Cau 6.4. Datu:Z—wédu:—dx.DOICan$:0:>u:Z,:E:Ziu:(),taco
s s s
1 1 1 . 1 )
— 1
I = /ln{l—i—tan(—u /ln 8Lu)du:/ln u
1+tanwu 1+tanu
0 0 0
s s
1 4
- /ln2du—/ln(1+tanu)du:Zln2—]
0 0
1
Tedésuyral = = - Th2="1m2 O
2 4 8

Cau 6.5.

a) Goi O = ACNBDval=S0nAK. Trong (SBD), qua I ké dudng thing cit $B, SD lan lugt
tai M va N.Dat V = Vs agcp, ta co

1
Vs.apc = Vs.apc = Veap = Vecp = §V‘

Ta co
Vsamx _SA SM SK 1 SM ., _ 1 SM
Veagc SA SB SC 2 SB SAMK =4 " "gp "'
Tuong tu, ta co
1 SN 1 SM SN 1 SM SN
Vsank = 1 5p Vo Veman =5 -eg o5V Vemrn =155 5p v

Ta lai c6
Vsamrn = Vs amk + Vsank = Vsman + Vs mkn.
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Do do
1 SM 1 SN 3 SM SN SM SN SM SN
158V i sV i ss s Vst 3 s s W
SM SN ,SB SD
Chia c hai vé ctia (1) choS—B-S—D tac SiM—FSiN 3 (dpcm).
SM SN
b)DtS—B T op = y (0 <z < 1). Theo cau a), ta c6
1 1 T
—+-=3&rxt+y=3ry&y= :
Tz Yy 3z —1

Viy>0nén3x—1>0,khidoviy < 1nén

T 1
<1 <3z —1 > —.
S & x < 3x >y
Theo ciu a), ta cé
Vi 3 3 a2
e
% YT 43z 1
4 (o) = 5 w51
Xet = t —:1
ét f(x) g, 1 e |51 <o
3r° — 2x 2
! ! 0ex==.
@)= f@=0er=
Bang bién thién
1 2
x 2 3 1
f(x) - 0 +

~
—
=
N
Ol
D[ —

Do do % dat gia tri 16n nhét bang g khi va chi khi x = % hodc z = 1. Khi d6 P = (ABK) hodc
(P) = (ADK).

C4u 6.6. Trudce hét, ta c6 cac bat ding thitc co ban sau:

(a+b+0)?<3@ 4+ +)=>a®+v?+2 23
(a® + % + )2 > 3(a®b® + b2 + 2d?);
a®? b 62>(6L+b+0)

—t—4+—>2———— VYm,n,p>0.
m  n p m+n+p

Khi do
a* b ct
a?(b® +1) * b2(c2 +1) + (a2 +1)
(a? + b2 + ¢2)?
a?b? +b2c? + c2a® + a® + b% + 2
(a® + b2 + c2)?

WV

WV

1
gl@® +62+e%)2 +a? + b2 + 2
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3(a? +b? + ¢2)
a? + b2+ c2+3

') = ) > 0, Vt € [3;4+00).

(t + 3)2

Do dé S > f(t) > £(3) = g Dhu “—” xdy ra khiva chikhia — b= c — 1.
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— B PESO 7

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2016-2017

Cau 7.1. Phuong trinh hoanh d6 giao diém ctia d va (H) la

3:1:—2m_

1
r#——
=3(x — <~
eperit (x —m) m

3z? — 3mz — 1 = 0.
Xét f(z) = 322 — 3mx — 1 ¢

1 3
A=9m?+12 >0, Vm # 0; f(——>:—2+27é0,vm;£0.
m m

Do d6 v6i m # 0 thi d lubdn cat (H) tai hai diém phan biét
A(z1;3x1 — 3m), B(zg;3x2 — 3m),

, \ D A 1
trong do z1, z2 1a 2 nghiém cua f(z) nén x1 + x9 = m, r1x9 = —3

, [3m| .
Ta co d(O,A) = ——. Lai co
©.4) V10~

/ 40
AB = \/(1‘2 = 1‘1)2 + (31‘2 = 31‘1)2 = \/10 [(.7}1 + 33‘2)2 = 41’133‘2] =1/10m2 + ?

Suy ra

1 1 Bm| [ 40 V3|m| 5

Theo gia thiét, ta c6

3 21
\qm'm:\/2>(:*3m4+4m2:7<:>m2:1<:>m=ﬂ:1.

Cau 7.2. Dé thay
?+2+3>0,VzeR; 222 +4x+5>0,VzeR.

Do do6 phuong trinh da cho tuong duong véi
logogr7(@? + 2 +3) + 22 + z + 3 = logeg;7 (222 + 42 + 5) + 222 + 42 + 5.
Xét f(t) = logygi7t + t trén (0; +00) c6

B 1
~ t1ln2017

f'(t) +1>0, Vt € (0;+00).
Suy ra f(t) déng bién trén (0; +o0), do d6

r=—1
De?+r+3=202+4r+5< )
G 7%

Vay phuong trinh da cho c6 hai nghiém phan biét x = —1, z = —2.
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Cu 7.3. Dit
1 1 1
+ -+ 10ga2016 a017 — 1 + 1Oga2017 a; — Z .

1
M =log,, <a2 — 4) +log,, (ag 1

Nhén xét rang
1 1 3
Lai co
(ot) 30!
a; 9 = a; =2 a; 4

Do do6
M > logal a% + 10ga2 a% +oeeet 1Oga2017 a% =2 (logm az + logaz az+---+ lOgamn al)

Vilog,, as, log,, as,...,log,, a1 lacac s6 duong nén theo bit ding thitc AM — GM, ta cb

M > 22017 *Y/log,, as - log,, - -10g,,,. a1 = 4034.

DAu “=” x4y ra khi va chi khi
1
a1:a2:---:a2017:§.
Ta c6 bat ding thiic cAn chting minh. O
Cau 7.4. V6imoix € [0 ! } ta co
4. x i — |,
1 1
1< < .
V1= 017 1= 22
Do d6
1 1 1
V2 V2 . V2 )
ldzx < ———=dz < —duz. (D
0/ 0/‘/1—352017 0/1/1_:62

T ,
=t=—,taco

|
|y
N
N—
o,
8
I
Q
@}
wn
~
(oW
5
v
O
(e)
Q>
=]
8
I
o
~
I
=)
8
I
Sl
[\)
I

A~

)
1 —sin“t 0

vz ' I '
/dx:/costdt:t :%.
0 0

A

Vay
1
/5
1) <[ b <7
< 5B S S = oo U
0

Ta c6 bat dang thiic cAn chting minh.
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Cau 7.5. Tacd

(2017 + sin ) 2"

1 = (2017 + sinx) In(2017 4 cos z) — 2017 In(2017 + sin x).

Do do

O\wm

T
2

= 2017/1n(2017+cosx)dx+
0

sinz In(2017 4 cos x) dz
s
2
—2017/1n(2017+sinx) dz
0
= L+ —Is.
s
2
Xét I = 2017/1n(2017+ cosz)dz. Dit u = g— z = du=—do. Ddicnz = 0 = u = g

0

m /
x:§:>u:O,taco

I =2017 [ In [2017 + cos (g - uﬂ du = 2017 [ 1n(2017 + sinw) du = Is.

O\N\:\
O\w\:!

sinx
=—— — dx
2017 + cosx  ,tacod
v = 2017+ cosx

u = —1In(2017 + cos ) du
=

s
2
Xét I, = /sinxln(QOl? + cosx) dx. bat _
dv = —sinzdzx
0

(3

sinx
———dx
2017 + cosx

I = —(2017+ cosz)In(2017 + cos x) (2017 + cos x)

0

E]
v O\wm

= —2017In2017 4 20181n 2018 4 cosx

0
= 20181n2018 —20171n2017 — 1.

Vay I =1 + I, — I3 = I = 20181n 2018 — 20171n 2017 — 1. |

Cau 7.6.
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a)

b)

)

Dé& thAy MNCQ 1a thiét dién cta hinh 14p phuong ABCD.A'B'C’D’ khi cit bdi (P). Ta c6
(ABB'A') || (CDD'C’) va (P) N (ABB'A') = MN, (P)N (CDD'C’') = CQ nén MN | CQ.
Tuong tu ta co MQ || NC, do dd6 M NCQ la hinh binh hanh.

Ta co
MN = a2+(f;: ‘“{Lﬁ,
NC = \/a2+aj:a\2/5,
MC = 2a2 + 91%2 = a\iﬁ'
Xét tam giac MNC, dat p = MN+]\gP+NC, ap dung cong thiic Heron, ta co
Sannc = /p(p— MN)(p — MC)(p— NC) = a2\8/ﬁ-

Viy dién tich thiét dién 1a

a?v/21
Smncg = 25AmNC = TR
Ta co :
Ve . MNCcQ = gSMNCQ -d(B',(MNCQ)).
Do d6
p 3V .mNecQ
d(B', (MNCQ)) = 2 B-MNCQ.
Smnca
Lai ¢
Ve muncg = Ve.ung + Ver.ong = Vo.pun + Vo.Bon-
Trong do
1 11 a a’
Vopun = 3SamBN- d(B,(B'MN)) = 373705 %= 5
1 1 1 a a’
Vo.BcN = gSAC’B’N -d(Q, (B'CN)) = 3733 %°%=15
Tt d6 suy ra
CL3 CL3 CL3
VB . mMNcg = 1 + -6
Vay
3 @’ V21
-y 2av/21
d(B',(MNCQ)) = —8_ — .
4

Goi O = AC N BD, O' = A'/C' N B'D’ va I 1a tAm mit ciu (S). Ta ¢6 (ACC'A’) 1a mit phang
trung truc cia EF, suyra I € (ACC’A’). Lai ¢6 BDD'B’ 1a mat phang trung truc ctia AC, suy
ral € (BDD'B').Dodé I € (ACC'A"YN(BDD'B") =00'. bat 10 = z, ta co

/ a2 a2
I0'=a-z; IA=(le?+ o IE=\[(a-2)?2+ .

Vi I la tam (S) nén

2 2
IA:IE(:>x2+%:(a—x)2+az<:>x:3—a.
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Véy ban kinh mit ciu (9) 1a

9a> a® aV4l
=TA=¢/2 + = = .
R 64 * 2 8
O
Cau 7.7. Theo bét ding thitc Cauchy — Schwarz, ta b
1
(at+b+ec+2)’<4(@®+b +c2+4) & Satbte+2)< Va2 + 02 +2+4.
Theo bat dang thitc AM — GM, ta c6
b+de _1[4(a+b 2
3(a+b)y/(a+2¢)(b+2¢) < (3%3@% <3 [(”2“)} =2(a+b+c)?
Ti cac bat ding thic trén, suy ra
8 27
< — .
a+b+c+2 2(a+b+c)?
2
Xét f(t) = ti2 — % trén (0; +00), ta co
FO) =2 42 p)—0e 8B =27t +2) et =6
(t+2)2 37 '
Bang bién thién
z 0 6 +00
f'(z) - 0 +
5
8
—00 0
\ 2 <A [N 5 A 5 .
Tt bang bien thién, suy ra (énax) f(t) = f(6) = 3 Vay max T = 3 khia=b=c=2. O
;oo
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— B PESO8

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2015-2016

Cau 8.1. D6 thi (C) ¢6 dudng tiém cin ngang y — 1 = 0 va dudng tiém cin dimg = + 1 = 0.

A -3 .
Lay M (xo; 0 ) € (C), (o # —1),taco
To +
d(M, TCN) + d(M, TCD) Zo =3 1'+| +1] LI T
) ) = - x = T iy
To+ 1 0 |£EO+1‘ 0

4 P 2
> 2¢/——|zo+ 1| =4 (do bat dang thttc AM — GM).
‘xo—i-l’

Dau “=" xdy ra khi va chi khi

‘,BO_]- 2 ~
m:’$0+1‘¢>’$0+1‘:2@ [ . 3(thoaman).

xTo = —
Véy v6i M (1; —1) hodc M(—3;3) thi d(M, TCN) + d(M, TCP) dat gia tri nhé nhit bang 2. O
C4u 8.2. Tri theo vé cic phuong trinh trong hé, ta cé

T+ V22— 25 +2+3 1 =y4+/y2 -2y +2+3¥" L. (1)
Xét f(t) =t + V12 -2t +2+ 31 trén R, ta cd

t—1 V2 —2t+2+4+t-1

") = 14— +3"'In3= +3711n3
7 V2 =2t +2 V2 =2t +1

t—-1+t—-1 _,_,

L 43 'ln3>0,VteR.

V2 =2t +2 ’

Do d6 f(t) déng bién trén R nén (1) < z = y, thay vao phuong trinh tht nhat dugc

r+vVr2-22+2=3""14+1 & z-1++/(z—1)2+1=3""1
= ln(a:—1+ ($—1)2+1>:(x—1)1n3

= ln<x—1—|— (x—1)2+1)—(x—1)1n320. 2

Xét g(t) =1In (t + V2 + 1) —tln3 trén R, ta c6

¢
1+
N 1
Jt)= —YEtl pn3— ~m3<1-In3<0,VteR
t+ Vit +1 t2+1

Do d6 ¢(t) nghich ]Jién trén R nén ¢(t) c6 nhiéu nhét mot nghiém trén R. Lai ¢6 ¢(0) = 0 nén g(t)
c6 nghiém duy nhat ¢ = 0, hay (2) c6 nghiém duy nhat x = 1. Vay hé da cho c6é nghiém duy nhat
(z;9) = (1;1). O

C4u 8.3. Goi X 14 bién cb dbi A thing mdi hiép, ta cb
P(X)=04=P (X) =06

Doi A c6 thé thang tran chung két sau ba hiép, bbn hiép hoac nam hiép.
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TH1: Di A thing trin chung két sau ba hiép. Khi d6 ca ba hiép d6i A déu thing. Do dé xac suit trong
truong hop nay la
Py = [P(X))° = (0,4)*.

TH2: Dbi A thing tran chung két sau bbén hiép. Khi d6 trong ba hiép dau, doi A thing hai hiép thua
mot hiép va hiép cuoi doi A thang. Do d6 xac suat trong truong hgp nay la

Py =C%- [P(X)]”-P(X)-P(X)=C3-(0,4)° 0.

TH3: Doi A thang tran chung két sau nam hiép. Khi do trong bbén hiép dau, déi A thing hai hiép thua
hai hiép va hiép cubi doi A thang. Do dé xac sut trong trudng hgp nay la

= C3-[POOP- [P (X)]* - P(X) = CF - (0,4) - (0,6)%.

VAy x4c suit d€ d6i A thing tran chung két 1a

992
P =Py +Py+Py=(04)°+C5- (04 0,6+ CF- (0,4)° - (0,6)" = .
O
Cau 8.4.
a) Pitz=nr—t=>de=—-dt. Péicinz=0=t=maez=n=1t=0,tacd
s 0
/xf(sinx)da: = /(ﬂ—t)f(sin(ﬂ—t))(—dt)
0 T
= /(w—t)f(sint)dt
0
= /Trf(sint)dt—/tf(sint)dt
0 0
= /Wf(sinx)daz—/xf(sinac)da:.
0 0
Tu do Suyra/xf(sin:v)dx: ;r/f(sinx) dz.
0 0
b) Ham sb f(z) = ‘:1:2s1nm lién tuc trén [—; 7], do d6 theo cau a), ta co
sin“x + 3
I:ﬂ/ ‘Sme dm:ﬂ/ sinz
2 ) sinz+3 2 ) 4—cos’x
0 0
Pitu=cosz = du = —sinzdz. Pdicinz =0=>u=1,z =7 = u=—1,tacd
! / 1 [l 1
™ T T
Y SIS S (R R R
2/4—u2( v) 2/(u—2)(u+2) “ 8/ ut2 wu-—2/ "
1 21 1
1
= TMu+2-nju—2) =Z(@n3+mn3)="1I3.
8 . 8 4
VéyI:ZInS.
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Cau 8.5.

a)

b)

)

Goi I trung diém BC, ta c6

= AI 1 (BCC'B') = AI 1 B'C.

Al 1 BC
Al 1 BB

O

Mit khac (P) L B'C va AI ¢ (P) nén Al || (P). Trong (ABC), qua M dung dudng thing song
song Al cat BC, AC lan ludt tai E va F, tacd EF C (P). Ta cé BC = VABZ + AC? = a\/2 =
BB’, suy ra BCC'B' 1a hinh vuéng nén BC' L B'C, do d6 BC' || (P). Trong (BCC'B’), qua E
dung dudng thing song song BC’ cit CC’ tai L, ta ¢é L € (P). Trong (ACC’A') nbi FL cit AA'

tai N, tacé N € (P). Viy M N LE 1a thiét dién ctia ling tru ABC.A'B'C’ cit béi (P).

Tacé ME L (BCC'B’), nén goi ¢ la goc gitta (P) va (ABC), taco ¢ = LEC = 45°. D& théy

M ACE 1a hinh chiéu ctia M NLE trén (ABC). Do d6

SmacE

SMNLE = s V2SyacE.
Ta lai c6 2
Smace = SaaBc — SABME = %a2 — % <\f§) — %GQ _ ix%
Do doé

SMNLE:—a = CL2,V1‘€ [O;CL).

V2 @x2<ﬁ
2 47 T 2

A 2 P 2 . 7 . \ .7 e 17 A M 2
Dau “=” xay ra khi va chi khi z = 0. Vay v6i « = 0 thi Sy, dat gia tri 16n nhat bang \2[

Cac tam giac EFC, CEL, AMF vudng can nén suy ra

X

EF=EC=LC=a 2—5; AF =AM =a —x; FC = AC + AF = 2a — .
FA a T
Laicé AN || LCnén AN = — - LC = — — —.Do do
; [ 7C ARG
Vamncer = Vierc — VN.AMF

1 1
= 5d(L,(ABC)) - Sppre — 3d(N, (ABC)) - Saanr

= 1LC~1EF-EC—1NA-1AM-AF
3 2 3 2
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= \225 [(2a — z)® —2(a — :U)S] .

Xét f(x) = ;{f [((2a — 2)* — 2(a — z)*] trén [0;a), ta cb

f(z) = \f [2(a — z)? — (2a — x)Q] = ? ( e 2(12) <0, Vx € [0;a).
Do d6 f(z) < f(0) = \fa:s, khi d6 M = B.Vay VayncerL = f [(2(1 — :U)3 —2(a — $)3] va khi

\ s A 1% 2
M = B thi V) negr dat gia tri I6n nhat bang \4[a3.

Il
CAu 8.6. Dit
p_ 2 i Vabe abe '
3+ ab+ bc+ ca 6 (1+a)(1+0)(1+c¢)
Ap dung bit ding thtic
(z+y+2)? > 3(zy +yz + 22), V2,9, 2 € R,

ta co

(ab + be + ca)? = 3abe(a + b+ ¢) = abe.
Suy ra

ab 4+ bc+ ca > 3V abce.
Lai co
I+a)(1+b(1+4+¢c) = 14+ (a+b+c)+ (ab+ bc+ ca) + abe
> 14 3Vabe + 33/ (abc)? + abe
f 3
> (l—i- Vv abc) , Va,b,c > 0.

Khi do ,

p< 2 i \/cgbc +\/abc.

3(1+Vabc) 1+ Vabe 6
3

Dit vabe = t, suy ra vabc = t2, Vabc = t3. Vi a,b,c > 0 nén 0 < abc < <a—|—§—|—c> =1, suyra

2 + G —i—ﬁtrén (0;1], ta co
3(1+t3)  1+4+1t2 6 T

0<t<1.Xét f(t) =

20— 1) (85 —1) #2
= + — >0, vVt € (0;1].
(1+13)> (1 +12)? 2 (©:1]

f1()

Do d6 f(t) dong bién trén (0;1] nén f(t) < f(1) = 1, suy ra P < 1. DAu “=” xay ra khi va chi khi
a = b= c = 1. Ta c6 bit ding thitc cAn chting minh. O

64



Nguy&n Minh Hiéu Phan 11. LOI GIAI

— B PESO9
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QUANG BINH NAM HOC 2014-2015

Cau 9.1. D6 thi (Cm) ¢b dudng tiém can diing 2 = —m va tiém cAn ngang y = m. Suy ra giao diém
) . \ JUN A \ A - ]- 7
cua hai duong tiém can la I(—m;m). Lay M (:1:0; mxi) € (Cm), (xo # —m), ta co
To+m
v m?+1 = o/ (o) m2+1
= ——— T = 5.
Y (x+m)? A (o +m)?

Suy ra phuong trinh tiép tuyén tai M 1a

2
m*+1 mxg — 1
$0+m)2($ Zo) + xo+m

Tiép tuyén cit tiém cin diing va tiém cin ngang lan ludt tai

2m? 42

A(—m;m—
o+ m

), B (2z¢g +m;m).
Khi do
2(m? + 1)

A=)
|zo + m)|

1
IB = 2|wo +m| = Sarap = ;1A IB = 2(m* +1).

Theo gia thiét, ta c6

2013
Sarap = 2015 < 2(m? +1) = 2015 & m = + =

. 2013 ., U S
Vay m = +4/ =0 thoa man yéu cau bai toan. O

Cau 9.2. Dat /3% —2 =u, v/3% +2 = v (u > 0;v > 0), phuong trinh da cho trd thanh

2 tuww =0 & -+l tuw=0% (u—v)(u+v)+ulutv)=0
u=—v (loai)
& (u+v)2u—v)=0« i
2u =w.
Tit d6 suy ra

34 34
23" —2= V3 + 26 16(3" - 2) =37+ 23" = ez =log .

. ~ : " 6
Vay phuong trinh da cho c6 nghiém z = logs £ O
Cau 9.3. Xét khai trién
(1+2)*" = Cppq + Copyra + - - + Ot e+,

Choz=1,taco

2n+1 _ 0 1 2n+1
2 = Cony1 + Coppr +--- + C301- (1)
Vicy,,, =Cot,Cl =C% ..., C , =Cytl nénti (1), suyra

22t = 2 (Ol + -+ O3 & 22 =220 o n = 10.
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Khi do
k
P<$) _ < 4/$10g2 r—3 + A/ 2*33 log, %) Z C ( xlOgQ xr— ) LU <q / 27m10g2 %) .
S6 hang tht ba tuong ting véi k = 2, khi d6 ta c6
2
C%O ( 4/7x1Og2 ac—3)8 (1 /2—:c10g2 g) = 45 x2(log2 x—3) | 2—$10g2% -1

x2(log2 x—3) _ 2x(10g2 z—3)

2(logy x — 3) logy x = x(logy x — 3)
(logox — 3)(2logyx —x) =0

tr t0¢ ¢

z =28
2logyz — 2 =0. (2)

Xét f(x) = 2logy x — x trén (0; +00) cd

2 2
! — _ 1' / — S
fla)= = -1 f@)=0sz=o
Suy ra f(z) = 0 c6 nhiéu nhat hai nghiém trén (0; +oc0). Mit khac f(2) = f(4) = 0, do d6 f(x) = 0,
hay (2) c6 dung hai nghiém x =2,z =4. Vayz =2,z =4, v = 8. O
2
Cau9.4. Xét J = / VST qs.Pitz = & —t = dr = —dt. Pdicanz =0 = t = _,
) Vsinz + /cos 2 2

Y /
r=—-—=t=0,taco

2
0 / T _ b
cos 2 t) vsint
V= (—dt) = ey dt =1
L (G-t +fem (o) 4 VRV
2 2 2
Lai ¢
2
I+J— /\/smx+\/cosx w)g_
4 vsinx + (/cosx 0
Vay I =~ 0
s
2
) i B o . (u=sin"tz du = (n+ 1) coszsin" zdz ,
Cau 9.5. Taco I,412 = [ sin""“zdx. Dat ] ,taco
dv = sin zdx V= —COST
0
s
2
In,o = (—cosxsin"“x +(n+1) /cos rsin” x dx
0
s
2
= (n+1) /(1 —sin? ) sin™ z da
0
= (n+ DI, — (n+ 1)
& ry 1
Tu dosuyra I,,40 = nt I,. O
n 4+ 2
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Cau 9.6.

a)

b)

Taco AB | Byva By | Aznén AB | Az,suyra AB 1 (AMP).Vi AM + BN = MN nén
BN = MN — AM = 4a. Mat khac ABN P 1a hinh chit nhat nén AP = BN = 4a, NP = AB =
3a. Tam giac M N P vu6ng tai P nén

MP =+/MN? - NP2 =4a = AP.

Goi I trung diém AM, suy ra PI 1 AM, do dé

PI = /AP? — AI2 = 307

2

Khi d¢6 dién tich tam giac AM P 1a

1 3a2V/7
Saamp = §AM-PI = 1

Vay thé tich khéi t¢ dién ABMN 1a

3a°\/7

1
VaBuN = §BA -Spamp = 1

Dit AM = m, BN = n. Trén tia d6i clia tia By léy diém C sao cho BC' = m, ta ¢
ANOBC = ANOAM (c.g.c) = O0C =0OM.

Tt d6 suy ra
AONC = AONM (c.c.c) = OB =0H = OH = %AB.

Do d6 AAH B vudng tai H hay AHB = 90°. Lai c6 AOBC = AOHN = MH = BC = m, suy
ra HN = n. Goi K 1a hinh chiéu ctia H trén M P, tac6 HK || NP, do do6

MK MH m AM _ AM

KP HN n BN AP’
Suy ra AK la duong phan giac trong cta goc MAP nén AK cb dinh. Do d6 mit phing (ABK)

cb dinh va H thudc mit phing nay. Tit d6 suy ra H thudce dudng tron cb dinh dudng kinh AB va
nam trén (ABK).
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c) bat 1Az = a khong d6i. Tam giac MNP ¢
MP? = MN? — NP? = (m +n)? — 9d°. (D
Tam giac AM P ¢6
MP? = AM? + AP? — 2AM - AP cosa = m? + n? — 2mn cos a. 2)
T (1) va (2), tacod

9a?

(m+n)% —9a® = m? +n? — 2mncosa < 2mn(l + cosa) = 9a® & mn = ————.
2(1 4 cos )
Goi J 12 hinh chiéu ctia M trén AP, tacé MJ L (ABN)va MJ = AM sina = msin . Dién

, y \ 1 3 .
tich tam giac ABN la Saapn = §AB -BN = . Khi do

1 3 1 9a3 si
VaBun = gMJ‘SAABN = g ~msino - §an = Qamnsina = ﬁ.

Véy VABMN khéng déi.

C4u 9.7. Tt diéu kién a® + b3 + 3 — 1 = 3abe, ta c6
1=a*+b+c*—3abc = (a+b+c)(a® +b*+c* —ab—bc — ca),
suy ra a? + b% + ¢ — ab — bc — ca # 0.

Lai co
a2+ +c?—ab—be—ca>0,Va,bceR

A+ +F—ab—bc—ca>0=a+b+c>0.

Do do

1
P=a’+b+*=—"— +ab+bc+ ca. (D
at+b+ec

bata+b+c=x2>0,tacod
2= (a+b+c)?=a?+b>+ 4 2(ab + be + ca) = P+ 2(ab + be + ca).

Tur do suy ra
22— P

ab + bc + ca = 2

Ta (1) va (2), suy ra
p_l. > — P 2
Tz 2 2 3z

3

: 2, :
Xét f(z) = % + % trén (0; +00), ta cd

Bang bién thién

Tit bang bién thién, ta cé (Omin) f(x) = f(1). VAy P dat gia tri nhé nhit bing 1 khi va chi khi (a; b; ¢)
;oo

la cac hoan vi caa bo (1;0;0). O
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— & pEsO 10

PE THI CHON HOC SINH GIOI LGP 12
QUANG BINH NAM HOC 2013-2014

Cau 10.1. Db thi (C) c6 dudng tiém cin ditng = 1 va dudng tiém cn ngang y = 2. Suy ra giao
2 1 ,
0 +1 > € (C), (xg £ 1, tacody =

diém ctia hai dudng tiém cén 1a 1(1;2). Liy M (Cﬂo;

xo — (x —1)2 ~
Y (z0) = —— . Suy ra phuong trinh tiép tuyén tai M 1a
(wo — 1)°
-3 220+ 1
Y= 7@0_1)2(30—3:0)—1— w0 1
Tiép tuyén cit tiém cin diing va tiém cn ngang lan luot tai
2 4
A(l; o+ ) B (2z0 — 1;2).
o — 1
Ta c6
A= —5  IB—9zg—1], AB= | —0 4 a4(my—1)?
- |£C()—].‘7 - 0 ) - ($0_1)2 0 .
Suy ra chu vi tam giac IAB la
6 36
IA+IB+AB=——+2/zg— 1|+ (| ———— +4(z0 — 1) > 4V3 + 2V6.
|xo — 1| (g — 1)
Déiu “=” x4y ra khi va chi khi
|x61’ — w1 (zo—1)2 =3 zo=1+v3 (thda man).
—
Vay v6i M (1 ++/3;2+/3) hodic M (1 — v/3;2 — V/3) thi chu vi ATAB biing 4v/3 + 2V/6. O

Cau 10.2. Ta xét hai truong hdp sau:
THI: z <0, tacé 3V=* 1 42|z > 3 > 371, do d6 phuong trinh dé cho khong c6 nghiém trén (0; +00).
TH2: z > 0, ta ¢6 phuong trinh tuong duong
3P _ (Va2 +1) =37+ — (z +1)2. )
Xét f(t) = 3! — t? rén [1;+0), ta co
f'(t)=3"In3—2t; f"(t)=3'In23—-2>3In%3—-2>0, Vt € [1;+00).
Do d6 f/(t) déng bién trén [1; +o0) nén
') > f'(1)=3In3-2>0, Vt € [1;+0).
Do d6 f(t) dong bién trén [1; 4o00) nén suy ra
(1)@\/JT—i-l:x+1<:>x2+1:x2+2x+l(:)x:O.

Véy phuong trinh dé cho c6 nghiém duy nhit 2 = 0. O
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Cau 10.3.

a) Véia > 0,a#1,taco

0
, T o R A ,
Xet/ /(@) dr,datz = —t=dex = —-dt. Doicanzr = —-a=zx=a,z=0=¢t=0,taco

a* +1

—Q

07

0 0 a
f) S [, [ atf(@)
_/az+1dx_/at+1( dt)—/at+1dt—0/ax+1dx.

Do doé

a®+1
—a 0

P 1) dx:/aawﬂx) dﬂ/‘“ @, / @+ D) / f(o)da.
0 0 0

Ta c6 dang thiic can chitng minh.

Cau 10.4.

a) Trong (ABCD), qua M ké dudng thang song song BD cit AB, AD, BC, DC 14n luot tai I, H,
Q, R, tacd QR = (P) N (ABCD). Trong (SAC), ké dudng thang song song SA cit SC tai K,
ta c6 K € (P). Trong (SBC), nbi KQ cit SB tai J, ta cé J € (P). Trong (SDC), nbi KR cit
SD tai L, ta ¢6 L € (P). Do d6 HI.JK L la thiét dién ctia hinh chép S.ABCD cit béi (P). Ta cb
MK || SA nén

_ MC-SA _ (aV2—z)a _ 7

— ac e o3 =a \/§

Tam gidc AMT vudng cin tai M nén IM = AM = z, AI = x+/2. Tam gidc SAB vudng cén tai

AvalJ| SA,suyralJ=1IB = a— z/2.Vivaitro cia B va D nhu nhau nén

MK

2
2
SH[JKL = 2SM[JK = (MK—I—IJ)IM: (a— \% —I—a—x\/§>x:2a$— 3$2\[
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b) Xét f(x) = 2ax —

322V2 av/2 ,
5 tren O;T ,taco

2
f(x) =2a—32v2; fl(z)=0s2= \3[
Bang bién thién
Y’ + 0 —
a2
3

a2
0 2

2

ﬂkhix:—a\f batV =

Tu bang bién thién, suy ra Sy dat gia tri 16n nhat bang
Vieopuisxn va Vo 12 thé tich khbi con lai. Ta c6 AM = gAC, suy ra

Vsapcp va'Vy =

1 4
IB=3IA,QC = 3BC,HD = ¢

Lya ro = gDC, MK =

2SA1J = HL = %SA.

Do do
1 1 1 2 1 4 4 16
% — KM --CQ-CR==-2SA.--.-CB-=-CD = —V
K.QUR 3 00 33 23 3 27
1 1 11 11 1 1
v — . JI-=BI -BQ=---SA-~-=AD--AD = —V.
JQIB 3 2 @=3"3 23 3 54
Tt d6 suy ra
16 1 5 4
. Vi 5
Vay — = —
Y =1
Cau 10.5.

a) Ta c6 bit ding thiic tuong duong

2+a+b+2¢/(1+a)1+b)22+a+b+2V1+a+b

“__»

Dau

b) Ap dung bét ddng thiic & ciu a), ta cb

vVi+a+b

e J1+a)(1+D)
o Vida+b+ab

VoWV

V1+a+b (dingVa,b>

0).

x4y ra khi va chi khi @ = 0 hodc b = 0. Ta ¢6 bt ding thitc cin chitng minh

1+vV1+224+2y+ V1422

=Vi+a2+/1+2y+V1+22 >
> 241 +22+ 2y + 22
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Tt d6 suy ra

2
VIt 12y +2:<3 022+ 2y +2: <8 y+r<4— .

2
Khi d6
582 3
M<2x3+(y+z)3<2x3—l—<4—2> .
332 3
Xét f(z) = 223 + (4 — 2) trén [O; 2\/5}, ta cé
22\% 3
f'(x) = 62 — 3z (4 = 7) = 22— 2) [z(12 — 2?) + 2(16 — 2?)] .
V6i x € [0; 2\/5], ta 6
f@) =0 [x _

Khi d6 f(0) = 64, f(2) = 24, f(2v2) = 32/2, suy ra s f(z) = f(0) = 64. VAy M dat gia tri
[0;24/2]

16n nhit bing 64 khiz =y =0,z =4 hoficz =2 =0, y = 4.
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