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Dé thi gdbm 01 trang — 05 cau

Céu 1. (5,0 diém)

a) Cho ham s6 y = f(x) lién tuc trén R, biét f'(x) =—(x+2)(x—4)", Vx € R. Xét tinh don diéu cta
ham s yzf(x2 —3x).

b) Cho ham s6 y = f(x)=(x+ 2)(x—1)2, Vx e R. Tim tit ca cac gia tri ctia tham s m dé dd thj ham
s6 y :‘fz(x)—2f(x)—m‘ ¢6 9 diém cyc tri.

Céu 2. (4,0 diém)

a) Giai bat phuong trinh (2 +\/§)x - 2.(2—\/§)x >1.

b) Tim tat ca cac gié tri cia tham s& m dé phuong trinh log, (2x + m) —2log, x=x"—4x-2m~1 c6 hai
nghi¢m thuc phan biét.

Céu 3. (5,0 diém)

Cho hinh chép tir gidc déu S.ABCD biét AB = a, gbc giira hai mat phing (SBC) va (ABCD) bang 60°.
a) Tinh khoang cach giira hai dudng thang chéo nhau 4B va SC.

b) Léy cac diém M, P lan lugt thude canh AD, SC sao cho % = %, % = % Goi N la giao diém cua

SD vé&i mit phang (BMP). Tinh thé tich ctia khéi da dién SABMNP.
Céu 4. (4,0 diém)
Cho tap S ={1;2;3;...;2016} .

a) Hoi c6 bao nhiéu tap con gém 3 phén tr khéc nhau chon tir tap S, sao cho 3 s6 duoc chon 13 d6 dai 3
canh cua mQt tam gidc ma canh 16n nhat d¢ dai 1a 1000.

b) Chon ngau nhién 3 s6 khac nhau tir tap S. Tinh xac suét sao cho 3 sb dugc chon 1a d6 dai 3 canh cua
mot tam giac ma canh 16n nhat do dai 1a s6 chan.



Cau 5. (2,0 diém)

a) Cho x,y >0 vathéa man xy >1. Ching minh rang 1 + ! > 2 .
I+x 1+y 1+\/E

b) Cho a, b, c 14 cac sb thuc tity ¥ thoa man didu kién a >b > ¢ > 0. Tim gia tri nho nhat ctia biéu thirc

M:l(b N cj+3a.
2 a+b c+b) a+c

HET
https://toanmath.com/

Thi sinh khong dugc sir dung tai liéu va may tinh cam tay. Can bd coi thi khong giai thich gi thém.
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Caul. (5,0 diém)
a) Cho ham s& y= f(x) lién tuc trén R , biét f'(x)=—(x+2)(x—4)",VxeR . Xét tinh don

diéu cia ham s y = f(x2 —3x).
b) Cho ham s y = f(x)=(x+2)(x~1)",VxeR. Tim tit ca cc gia tri ciia tham s6 m dé db thi

ham s6 y = g(x) =| f>(x) = 2 (x) — m| 6 9 diém cyc tri .

Cau2. (4,0 diém)
a) Giai bit phuong trinh (2 +3 ) —2.(2 -3 ) >1.
b) Tim cét cd céc gié tri clia tham s6 m dé phuong trinh log, (2x+m)—2log, x =x* —4x—2m—1

¢6 hai nghi¢m thuc phan biét.

Cau3. (5,0 diém)
Cho hinh chép tir gidc déu S.ABCD biét AB=a, gbc giita hai mat phing (SBC) va mit phang

(ABCD) bang 60°.

a) Tinh khoang cach giira hai dudng thing chéo nhau 4B va SC .
A, a2 A n AM 1 SP 3 . .
b) Lay cac diéem M , P lan luot thudc cac canh AD, SC sao cho —=—, —==.Goi N 1la
AD 2 SC 5

giao diém cta SD va mit phing (BMP). Tinh thé tich ctia khéi da dién S.ABMNP.

Caud. (4,0 diém)
Cho tap S ={1;2;3;...;2016}.
a) Hoi c6 bao nhiéu tap con g6m 3 phﬁn tir khac nhau chon tir tap S sao cho 3 s6 duoc chon 1a do
dai ba canh cua mdt tam gidc ma canh l6n nhét c¢6 do dai 1a 1000.
b) Chon ngau nhién 3 s6 khac nhau tir tap S . Tinh xac suét sao cho 3 sb duogc chon 1a do dai ba
canh cia mdt tam gidc ma canh 16n nhét ¢6 do dai 1a sb chin.

Caus. (2,0 diém)
1 2

1
+ 2 .
l+x 1+y 1+\/E

a) Cho x,y >0 vathéoa man xy >1. Chiing minh rang

TAI LIEU ON THI HOC SINH GIOI Trang 1
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b) Cho a,b,c 1a cac sb thuc tiy ¥ thoa mén diéu kién a >b>¢> 0. Tim gia tri nho nhét cua biéu

thl’IcM:l b + ¢ + 3a.
2 a+b c+b) a+c

HET.

Trang 2 TAI LIEU ON THU THPT QUOC GIA
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HUONG DAN GIAI

Caul. (5,0 diém)
a) Cho ham s6 y = f(x) lién tuc trén R , biét f'(x) :—(x+2)(x—4)2 ,VxeR . Xét tinh don
di¢u cia ham s6 y = f(x* -3x).

Loi giai

¢ =0
S @) L:4 (nghiém kép)
* Pit ham sé g(x) = f(x* —3x) > g'(x) = (2)6—3).f'(x2 —3x)

3

xX==

0] 2370 12

g x*—3x=-2

x=2
+ Bang xét dau:

3
x ‘ —00 1 ) 2 +00
g’(:):)‘ + 0 -0 4+ 0 -

¢ Vay : Ham s6 dong bién trén khoang (—o0;1) va (%;2).
Ham s nghich bién trén khoang [l;%j va (2;400).

b) Cho ham sé y = f(x) = (x+2)(x—1)2 ,Vx e R . Tim tat ca cic gia tri ciia tham sé m dé do thi
ham s6 y = g(x) =| f>(x) =2 (x) —m| 6 9 diém cuc trj .
Loi gidi

o 1) =(x-1) +2(x-1)(x+2)=(x~1)(3x+3)

f,(x):()@[x=—l:>y=4
x=1 =y=0
T | —0o —1 1 +0o0
f'(z) + 0 - 0 +
—+00
f(z) /4 Y= 1
—00

*+ S diém cyc tri ciia ham s6 y = g(x) :|f2(x)—2f(x)—m| bang s6 diém cuc tri ciia ham s

h(x)= f2(x)=2f(x)—m cong véi sd giao diém ( khac diém cuec trj ) ciia d6 thi ham sb

TAI LIEU ON THI HOC SINH GIOI Trang 3
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h(x)= f*(x)=2f(x)—mvay=0 .
(x)=2f'(x).f (x)=2f"(x) = 2f"(x).( £ (x) 1)

x=-1
' 0 x=1
h'(x):O:{f(x)_ =|x=a (a<-1)
f(x)=1 .
x=b (-1<b<l)
| x=c (c>1)
Tl —o0 a -1 b 1 c +00
W () - o + 0o - 0 4+ 0 - 0 +
+00 00

\ S . /
N NS

* D&éham sb y=g(x)=|/(x)=2/(x)~m| c6 9 diém cyc tri thi didu ki¢n :

-m< 0 < 8—m & 0<m<8.

Cau2. (4,0 diém)
a) Giai bat phuong trinh (2+J§ ) —2.(2—\6 ) >1.
b) Tim tat ca céc gia trj clia tham s6 m dé phuong trinh log, (2x+m)—2log, x = x* —4x—2m -1

¢6 hai nghi¢m thuc phan biét.
Loi giai
a) Giai bt phuong trinh (2 + \/§)x - 2.(2 - «/g)x >1.
* Diat 1= (2 + \/g)x (t > 0) = % = (2 —\/g)x , bAt phuong trinh tr¢ thanh:

2 .
—-=>1letf 2>t —t-2>0=1t>2vit>0
t

:><2+\/§)x >2&x>log, 52

* Vay S = (log2+ﬁ 2;+oo).

b) Tim tt ca cac gia tri cua tham s m dé phuong trinh

* log, (2x+m)—2log, x =x* —4x—2m—1 ¢6 hai nghiém thyc phén biét.
x>0

bicu kién xac dinh: m
xX>——

* Ta co: log, (2x+m)—2log, x = x* —4x—2m—1

Z
A

Trang 4 TAI IAII?ZU ON THU THPT QUOC GIA
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Cau 3.

< log, (2x+m)+1-log, x> =x* —4x—2m

< log, (2x+m)+log, 2~log, x* =x* —4x—2m
< log, (4x+2m)—log, x* =x* —4x—2m

< log, (4x+2m)+4x+2m = x* +log, x°

* Xéthams6 f(¢)=log,t+t véi 1>0.

+1>0 vl t>0.

= f'(t)=
= f(t) dong bién trén (0;+0).
=/

tln2

4x+2m)= ( 2)(:)4x+2m:x2

2
X

<:>m:7—2x (l)

2

+ Xét ham sb f(x):%—bc voi x>0:>f'(x)=x—2.

:>f'(x)=0<:>x—2=0<:>x:2.

x 0 2 +0
S — 0 +
-0
A 0
-2

+ D¢ phuong trinh log, (2x+m)—2log, x = x* —4x—2m—1 c6 hai nghiém thyc phan biét
<> Phuong trinh (1) c6 hai nghiém thyc phan biét
< me(-2;0).

(5,0 diém)
Cho hinh chép tir gidc déu S.4ABCD biét AB=a, gbc giita hai mat phing (SBC) va mit phang
(ABCD) bang 60°.

a) Tinh khoang cach giira hai duong thiang chéo nhau 4B va SC .
AM 1 SP 3

b) Lay cac diém M, P lan luot thudc cac canh 4D, SC sao cho —=—, =—==_Goi N la
AD 27 SC 5

giao diém cta SD va mit phang (BMP). Tinh thé tich ctia khéi da dién S.ABMNP.

Loi giai

TAI LIEU ON THI HOC SINH GIOI Trang 5



8 NHOM TOAN VDC&HSG THPT PE THI HOC SINH GIOI 2020 - 2021

a) Goi 7 1a trung diém BC.
1 BC

= BC 1(SOI)=BC LSI.
LBC

) Ol
* Khi do ta cod
SO

Suy ra goc giita hai mat phang (SBC) va mit phing (ABCD) la géc SIO hay SIO =60°.

¢ Trong ASIO vuong tai O taco: OI = AzB %

a3

tanﬁzge SO:OI.tanglb:E.tan@O:—
04 2 2

SI =~/SO* +0I* = =a.

4
Do AB//CD=> AB //(SCD) = d(4B,8C)=d(4B,(SCD))=2d(0,(SCD))=2d(0,(SBC)).

* Trong ASIO ké OH L SI (1) v6i H e SI.

* Do BC 1 (S0OI)= BC L OH (2).

* Tir (1) va (2) suy ra OH L (SBC). Vay d(O,(SBC))=0OH .
¢ Trong ASIO vudng tai O ta co:

12:12+ 12© 12=iz+42© 12:162<:>0H:a\/§.
OH olr- SO OH a- 3a OH 3a
a3

* Vay d(4B,5C)=20H ===

b) Goi O la giao diém ctia CD va BM .

Trang 6 TAIL II U ON THU THPT ()l(;
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Cau 4.

¢ Taco

e (MBP) m(SCD)} = (MBP)(SCD)=PQ.

" Pe(MBP)(SCD)
* Goi N 1a giao diém cua SD va PQO.
¢+ Do PQ < (BMP)= SD(BMP)=N .
* Trong ASCD ¢6 P, N, O thang hang nén theo dinh Iy Menelaus ta co

SOCND_, . 3,ND_ | ND__1
PC OD NS 27 NS NS 3
1 la\/§ ) a3\/§

* Thé tich t dién S.ABCD 1a V, .. E'SO'SABCD =35 YT (dvtt).

* Ta thiy AAMB = ADMQ (¢ —g—¢) = Syye0 =S,pp =4 .

d(P,(4BCD)) = %d(S,(ABCD)) =% SO = “‘5/_
1 1 af a3x/§
. VP‘QBC=§.d(P,(ABCD)) Sapoc = 37 a’ = T
d(N,(ABCD)):%d(S,(ABCD)):% SO—% %:%
1 2
Sug = S = ABAM = "T.

1
VN.MDQZE' (N’(ABCD)) SAMDQ

1 ax/g 2_a3x/§
8

a
— dvtt).
59 @Y
3 3 3
+ Thé tich khéi da dién PNBCDM 13 Vyyyeps =V soc =V pow = “lf 9*/— 9 ‘/_ (dvtt).

Vay thé tich khéi da dién S.ABMNP 1a

3\/_ 94’ \/— 53a3 \/—

VSABMNP = VS.ABCD - VPNBCDM = 6 160 (dvtt).

(4,0 diém)
Cho tap S =1{1;2;3;...;2016}.
a) Hoi ¢6 bao nhiéu tap con gé)m 3 phﬁn tr khéc nhau chon tir tap S sao cho 3 s6 duoc chon 1a d6
dai ba canh cua mot tam giac ma canh 16n nhét ¢6 d6 dai 1a 1000.
b) Chon ngau nhién 3 s6 khéac nhau tur tap S . Tinh xac suét sao cho 3 sb dugc chon 1a d6 dai ba
canh cua mdt tam giac ma canh 16n nhét c¢6 do dai 1a sb chin.

Loi giai
Loi giai tong quat
¢ V6imdi k. Xéttap S, ={1;2;...;k—1}. Bai toan trén tuong duong véi bai toan: “C6 bao nhiéu
cach chon 2 phan tir phan biét cua S, sao cho téng cta ching 16n hon & .
Gia st hai phan tor duoc chon1a 1<a<b<k-1 .
Pit s=a+b.Suyra k+1<s<2k—-3. Vay v6i mdi s c¢b dinh thi ¢ hoan toan xac dinh khi biét
b. Tir diéu kién cua a,b taco

* Néu s chén thi %Jrlsbsk—l. Suy ra c6 k—l—% cach.

TAI LIEU ON THI HOC SINH GIOI Trang 7
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o Néu s 1¢ thi ST“sbsk—l. Suy ra co k—ST+1 céch
Vay néu k chén thi co

Ijk =(k_MJ+(k_Mj+...+(k_2k—_2j
2 2 2

+ k—l——k+2j+ fo1-k*4 +---+£k—1——2k_2j
2 2 2
Rﬁtgondu’ocPk:2{(k—%)+(k—#j+...+(k_2k7_4ﬂ+l_u

:[(k—2)+(k—4)+---+4]+1—k_4:2(16_2+k_4+---+2+1j—E
2 2 2

2
=(EJ[E+1J_E=1(;{_2)2
2 2 2 4

a) V6i k=1000 tacoé 499° tap con cua S

1008 1008
b) Véi k =2i chan vathudc S tacé B= %24(1'—1)2 =Y (-1’ = 1007'1008'é2'1007+1) cac
i=1 i=1

h

chon

A s 1. B 1
Vay xadc suatla ——=—

2016

Trwong hop & 1é

Ijk :(k_gj+(k_ﬂJ+...+(k_ﬁj
2 2 2
+(k—l—ﬂj+(k—l—gj+w+£k—l—2k—_4
2 2 2

Rut gon duoc
Pk =2 (k_m)+(k_gj++(k_ﬁj
2 2 2

:[(k—3)+(k—5)+---+1]:i(k—l)(k—3)

Viy sb tam gidc ma canh 16n nhat c6 do dailasd1é k=2i+1 la:
1007

C- Z(iz _i)= 1007.1008.(2.1007+1) 1007.1008
i=1 6 2

Vay sb cach chon ba sb lap thanh ba canh cua tam giac la

1007.1008.(2.1007 +1) 1007.1008
3 2
Tir day c6 thé tong quat thay 2016 bang n bat ki.

C=

Caus. (2,0 diém)
1 2

1
+ > .
I+x 1+y 1+\/E

a) Cho x,y >0 vathéoa man xy >1. Chiing minh rang

Loi gidi
+ Bit dang thirc can ching minh twong dwong véi

Trang 8 TAI IAII?]U ON THU THPT QU 0C GIA



8 NHOM TOAN VDC&HSG THPT PE THI HOC SINH GIOI 2020 - 2021

(1ix_1+j/ﬁj+[1jy_1+\1/5]20 x+\1/%+):/7) y+\1/?1+)\;/7)

- J‘{( f] iy reafrenE

T 14y Tex I+ (+x)(1+y)

- L (V=) (Vo - )20 (V- \/—)(\/_ )>0
T () (1) (14 ) (1+x) (1+)

(ludén ding vé1 Vx,y >0 va xy >1).

* Déau “=" xay ra khi va chi khi x =y hodc xy=1.

b) Cho a,b,c la cac s6 thuc tuy y théa man diéukién a>b>¢>0. Tim gia tri nho nhét cia biéu

thl’IcM:l b + ¢ + 3a.
2 a+b c+b) a+c

Loi giai
b + ¢ j+ 3a < 2M = ! + ! + 6 .
a+b c+b) a+c a b c

*Taco: le[
2

. . a
,via2b>c>0nén u>v>1.Suyra uv=—
c

1 1 6
+ + T
u+l v+l 1+

uy

. |utl<uv+l 1 1 2
Do u2>v2>1 nén , suy ra + > .
v+1<uv+1 u+l v+l 14wy

Thay vao biéu thirc trén ta co6: 2M =

2 N o6uv <:”\/[Z1+3uv<:>]‘/123_ 2

* Khi do 2M > .
l+uv 14+uv 1+uv 1+uv

Viwz2lesl+tuw22 < <l,suyra M >2.

1+uv
Viy gia tri nho nhit cta biéu thrc M bang 2 dat duwockhi u=v=1,tacla a=b=c.

HET.

TAI LIEU ON THI HOC SINH GIOI Trang 9
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