Caul.

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh tam O. Goi [ 1a diém thudc doan

SO sao cho SI =%S0. Mt phang (« ) thay doi di qua B va I . (a)cét cac canh S4,SC,SD

V.
14n luot tai M, N, P . Goi m,n lan lugt 1a GTLN, GTNN cuia ~S22.  Tinh 2 |
5.4BCD h
A. 2 B.Z. gg D.§.
5 5 5
Loi giai
Tac gia : Luu Thi Thém,Tén FB: Luu Thém
Chon C
s _
< | SM
+) Pat S(x,y>1) .
) P sC (x,y21)
SN 4
+) Co SB 5D _ SO:2.3=6 :>S—D=5.
SB SP ST SP
+)C(’)x+y:2&:6<:>y:6—x,lﬁxﬁ5.
S1
4 Vepupy _ X+1+y+5 12 3 __ 3
Ve isen 4.x.1.p.5 20xy  Sxy 5x(6—x) 5(6x—x2)
) Xét f(x)=———— ,véi1<x<5 .
f() 5(6x—x2)
. 3 2x-6
90 f(x)=2. 220
5 (6x—x )

S x=
l<x<5

+) {f'(x):o 3.



Email: Vqdethi@gmail.com , i
Cau 2. Cho khoi chép S.ABC c6 day la tam giac vudng can tai C . Khoang cach tr 4 dén mat phang

(SBC) bang a3 , SAB=SCB=90". Xac dinh do dai canh 4B dé khéi chop S.ABC cb thé

tich nho nhét.

A. AB=2a+/2. B. AB=3“f. C. AB=3a. D. AB=3a+2.
Loi gidi
Tdc gid : Nguyén Vin Quy,Tén FB: Quybacninh
Chon C

= BC 1 (4SC).

2

Ké AH 1L SC= AH = a3 .Pit AC=x,5C=y=CH="".
y

Ve se =V 10 = %AH.SABCS dat GTNN khi va chi khi S, ., = %xy dat GTNN.

Do BC L(SAC)= BC LS4 ma SA L AB (theo gia thiét) nén S4 1 (4BC). Suy ra ASAC
vuong tai A.

4 2 3
X X

X
Trong AAHC c6 AC?* —CH? = AH®? & x*—=—=3a" S Y= XY = ——
J’z Vx?=3a® Vx?=3d’



o 3 o 352 4
Xét ham f(x):ﬁ(x>ax/§).Cof (x):\/xziﬁ—( x2i3a2)3 (x>a\/§)

F(x)=0en w0 =92 o - 220,
Coas e oo
f'(x) - 0 +
) \ 903 /
2
Vay: Min(xy)= 9“2*/5 khi AB=x~2=3a

Email: mp01100207@gmail.com
Cau 3. Cho hinh chop déu S.4BCD c6 canh bén bang a, goéc hop bdi duong cao SH cua hinh chop va

mit bén bang « . Tim « dé thé tich S.4ABCD la 16n nht.
A. 30° B. 45° C. 60° D. 75°
Loi giai
Chon B
Tac gia: Phuc Minh Anh,Tén FB: Phuc Minh Anh

Do hinh chép S.ABCD 14 hinh chop déu nén H 1a giao diém cia AC va BD
Goi M 1a trung diém cia CD ta c¢6 CDL(SHM) nén(SHM)L(SCD) ma

(SHM )(SCD) = SM nén tir H dung HK 1 SM tai K thi HK L (SCD)
Hay SK 14 hinh chiéu ctia SH lén mit phang (SCD) suy ra (SH,(SCD)) = (SH,SK)=HSK do

tam giac SHK vudng tai K theo gia thiét ta c6 HSM = véi 0<a < %



2 2
Pit SH =h= HC* =a* —h> = HM = ,|* 2h va BC =+/2(a* —h%)

2 2
Tam gidc SHM vuédng tai H : tana = AM _Na™ =1 o an’ = o — 1
SH 2k
s h(l+2tan’a)=a’> > h=—-"2t
V1+2tan® o
4a’ tan’ 1 1 44’ tan’
BC* =2 -h)=4h’tan> g =——2 % —y - BCSH=-——2 ¢
1+2tan” o ' 3 3 (1+2tan2a)3
it 1 =1+2tan’ @ V6i te(l;+oo):>tan2a:%
: 2a° t-1
Xéthamso f(t)=—.——= trén D =(L;+o0
3wt (1)
3
N N A
(=% 2 _a (3-1)
3 £ 3 22t
f'(1)=0=1=3
Béng bién thién
t 1 3 +00

f£'(t)

4a°

f(t _
(t o

NN

3
Vay maxf(z‘)=;l\7§ khi t=3=tana =1 do O<a<% hay a =45°.

Mail: anhquanx!1979@gmail.com
Cho hinh chép S.ABCD c¢6 day ABCD la hinh vudng canh a, canh bén S4 =5 va vudng goc

véi (ABCD).Piém M thay d6i trén canh CD, H 1a hinh chiéu vuéng goc clia S trén BM .
Tim gié tri 16n nhét cua thé tich khdi chop S.ABH theo a, b.

a’b a’b a’b a*b
A —. B. —. C.—. D. —.

12 24 8 18

T4c gia: Nguyén Anh Quin Face: Nguyén Quéin
Loi gii

Chgn A



Cach 1.

{BH 1L SH
0

= BH 1 (SAH )= BH 1. AH ,nén H thudc duong tron duong kinh AB .
BH 1 54

Goi K 13 hinh chiéu vuéng goc ciia H 16n canh 4B . D& dang suy ra duoc
. 1 1 b.HK
Thé tich VS.ABH ZESASAABH ng'SAABH = a 6 .

Do d6 dé thé tich 1on nhat thi HK 16n nhat. HK 16n nhat khi H 1a diém chinh giita cung

AB, tic1a H tring v6i tim hinh vuong ABCD hay M trung v6i D . Khi do HK = %

2
. ab
Vay Vmax = E
Cich 2.
BH | SH
0 = BH | (SAH)= BH 1 AH
BH 1 SA
1 b b HA*+HB* b.AB* a%b

v — 2 SAS\pr =~ HAHB <2,
SABH = 3 ZEAMBH 6 2 12 12

2
b . .
Vay V.. = “1—2 khi HA = HB < H tring v6i tam day, hay M = D

Email: tc_ ngduychien2006@yahoo.com

Goi x, y,z 1a chiéu dai, chiéu rong va chiéu cao cua thung gidy dang hinh hdp chitr nhat khong
6 nép trén (hinh vé). S 1a tong dién tich xung quanh va ddy con lai. Trong céc thung cé cling
dién tich S, tim tong x+ y+z theo S cua chiéc thung c6 thé tich 1on nhat.

&

A.x+y+z=T. B. x+y+z=



J3s 538

C.x+y+z=——-. D. x+y+z=——.
Y 3 4 2

Tdc gid : Nguyén Duy Chién,Tén FB: Nguyén Duy Chién
Loi gidi
Chon B
Taco S=xy+2xz+2yz

+2xz+2 sY 1 I(sY
Theo Cauchy 22 =2T2V2 5 3/43202,2 :(Ej > 4x7y’z? = 417 :>ng (?j
Déu“=”xéyrakhixy=2xz=2yz<:>x=y:222\/§:>x+y+z:§\/§:5_“63s

Email: vannguyen300381@gmail.com

2a\/§

Cho hinh chép déu S.4BC cb canh day bang a, canh bén bang va O la tam cua day. Mt

phing (P) thay ddi chira SO va cit cac doan thing 4B, AC lan luot tai cac diém M, N

(M,N khac A4). Khi goc tao boi duong thing SA va mit phing (P)co sé do 16n nhét, hiy tinh
AM* + AN?

A B.3¢ .39 D32
400 9
Loi giai
Tidc gid : Nguyén Thi Vin Tén Facebook: Vin Nguyén Thi
Chon D

Goi H 14 hinh chiéu cua 4 trén MN ,tacé AH L MN,AH L SO = AH 1 (SMN)
= H 1a hinh chiéu cta 4 trén mit phang (SMN)
= Goc giira duong thang S4 va mit phing (SMN) la goc HSA

Do goc 0° < HSA <90° nén HSA 16n nhit khi sin FS4 16n nhat

a3
Ta co sinﬁLSTél:A—HS%Si
SA~ SA” 243

3

1
<=
2




Cau 7.

Cau 8.

Vay sin HSA dat gia tri 16n nhét béng % khi H=0

Hay goc giita duong thdng S4 va mit phang (P) dat gid tri 1on nhat khi MN L 40

Khi d6 duong thang MN di qua O va song song v6i BC
2

:>AM=AN=§a:>AM2 + AN? =8%

Min - Max hinh hoc khéng gian_Khai thdc Tinh chit hinh hoc_Nguyén Dinh Trung

Email: trungthuy2005@gmail.com

Cho khéi chop S.ABCD, c¢6 day ABCD 1a hinh thoi canh a, SA=SB=SC =a. DPit

x=S8D (0 <x< a\/g). Tim x theo a détich AC.SD dat gia tri 16n nhat.

A.x:a\/g. B.x:a\/g. sza\/g. D.x:a\/g.
2 3 2 3
Tdc gid : Nguyén Dinh Trung,Tén FB: Nguyén Pinh T-Rung
Loi giai
S
A D
o
B C

Ta c6 ABCD 1a hinh thoi canh a nén ASOC = ABOC = OS = OB = OD = tam giac SBD
vuong tai S'.
a’+x°

>

Suyra BD=va’+x* = OB =

AC=20C =24 BC* —OB* =\3¢* —x* . Do d6 ACSD = x\3a* —x* .

2 2 2 2 2
] . +3a” — 3 3
Ap dung bét ding thirc C6 — Si, ta ¢6 xv3a® — x> <> ; aligs ‘21 — AC.SD s%.

% , C a6
Déu “=" xay ra khi va chi khi x=+3a’ —x> & x*=3a"-x" & x = :

Vay x = # thi tich AC.SD dat gia tri 16n nht.

Email: nhatks@gmail.com
Cho hinh chop S.ABCD c6 ddy ABCD la hinh binh hanh. Goi K 1a trung

diém cua SC. Mit phang (P) qua AK va cit cac canh SB, SD lan luot tai



V. |4
M va N. bat Vi= Vs.amkn , V = Vs.apcp. Tim S= max;l +min71

AS=1 B.S=1 c.s=7 D.S=2

2 4 B 24 4

Tdc gia: Pé6 Thé Nhit Face: P6 Thé nhit
Loi giai
Chon C
3
D
v,

bitx = Sﬂ, y= S—N Tinh — theox va y.

SB SD 14

V
Ta co M:Sﬂ_S—K:lx:VHM,{ =£V. Tuong tu ta co Vi :ZV
Veusc SB SC 2 ' 4 ' 4

——)

.
Suyra — =
Y V 4

) 1
Lai ¢6 Do Vi = Vs amnt Vsmnk va Vs aBc = Vs.apc 25 V. Ma

v

_S.AMN _ SﬂS_N =xy = VSAAMN — QV

VSAABD SB SD 2

VSMNK:S_MS_NS_K:ﬂ:V :EV
: : S.MNK

Vespe SB SD SC 2

Vs.xvn

Vs.cep

Vi 3xy
Suyra —="2(2
yra == (2)

Tir (1) va (2) suyra y = ﬁ Do x>0; y> 0 nén x>§
x_

X

Viy<l= Sl:xZ%.Véytacéxe{%;l}

3x-1



2
Xét ham s6 f(x) = W 3w Y hice Fél] Co f(x) = salCas 22) :
V 4  4(3x-1) 4(3x—1)
BBT:
X 1 E i
2 3
fx) - 1] -
f{}i) E i
. 8

/
\

|4 V
Tu BBT suy ra min—lzl;max—1=§:>S=l+§=£
V3 V8 3 8 24

Email: tiendv@gmail.com
Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng, AB =1, canh bén S4 =1va vudng gbéc

v6i mat phang day (4BCD). Ki hiéu M 1a diém di dong trén doan CD va N la diém di dong
trén doan CB sao cho MAN = 45° . Thé tich nhé nhat ciia khéi chép S.AMN l1a?

A. \69“. g%. C. ﬁgl. D.%.
Téac gia : Pao Vin Tién
Loi giai
Chon B

bat DM =x,BN =y taco

tan45°:tan(m+m): tanDAil\ftanBﬂ _XtY .Suyra y:l__x_
1—tan DAM .tan BAN 1-xy 1+x

2 2
va AM =N AD* + DM?* =~Jx* +1, AN =\ AB* + BN? =1+ :\/G‘_xj +1 =\/2(x—1+1)_
+x X+

2 —
Vi vay V:lSA.SAMN :lSA.AM.ANsin45°=f(x)= ¥+l zf(\/i_1):Q_
3 6 6(x+1) 3



Email: thachtv.tc3@nghean.edu.vn i
Cau 10. Cho tor dién ABCD co6 tam giac ABC vuong tai A, AB=3a,AC =a. Mat phang
(DBC),(DAC),(DAB) lan luot tao véi mit phang (ABC) céc géc 90°,a,p trong d6
a + #=90°. Thé tich khoi tr dién ABCD c6 gia tri 16n nhat bang

3 3 3 3
i*/g“ : B. 3% ¢, 32 . 2%
4 13 10 8
Loi giai
(Gv: Trinh Vin Thach, facebook: www.facebook.com/thachtv.tc3)
Chgn A
D
h
C
A EX . 7
3a
F
H

K¢ DH 1 BC tai H.

Do (DBC) L (ABC)= DH L (4BC).

B F A

Ké HE L AC tai E; HF 1 AB tai F. Suyra

a=((DAC),(BCD))= DEH
p =((DA4B),(BCD))= DFH

Suy ra



Cau 11.

tana = ——

h
Ta co HE:—zlzhzwlxy
HF x h
cotff=——
DH

. X a-y y+a-y a3
Ma —= =3(a- h=\xy=~3 -y)<+3 = .
a =X (a y):> Xy V3 y(a y) NG 5

3a a 2
2 3
.SuyraV_ :%hmax'SABC 1 a\/§.3a _4 \/§

372 72 4

:hmax = - 3
2

Email: Tanbaobg@gmail.com ) .

Cho khdi chop tir gide déu S.ABCD ma khoang cach tir dinh A dén mp(SCD) bang 2a . Goi «
1a goc giita mat bén hinh chép véi day ctia hinh chop d6. Véi gia tri nao ctia o thi thé tich cua
khdi chop S.ABCD dat gia tri nho nhat?

.2 2
ia=arcs1n\/;. B. o =45". C. a=arccos\/;. D. a=60".

Loi giai
Ho va tén: P6é Tin Bio  Tén FB: Pé Tin Bio

Chgn A

Goi O 1a tam hinh vudng ABCD thi SO vudng goc véi (ABCD) va SO 1a chiéu cao ctia khdi chop
S.ABCD.

Goi M va N lan luot 1a trung diém ctia AB va CD. Suy ra CD L (SMN).
Goi K 1a hinh chiéu ctia N 1én SM. Suy ra MK L (SCD) nén NK =d (N, (SCD)).

Tir AB || CD suy ra AB || (SCD). Do d6 NK =d (A,(SCD))=2a.

 [CDIMN
Ta lai c6 = ((scD).(4BCD))=a.
CD 1 SM
Dodo MN =YK _ 29 . 60— OM.tana = .
Sino Sino coSa
1 1 4a>  a 4a’

sina cosa  3sin’ acosa

Suy 1 ¥, ey = -8 1oy SO = ~MN?.SO = L
' 3 3 3
Vivay V, pcp Nho nhit< f(a) =sin® acosa 16n nhat, véi 0° <a <90°.

it £ =cosa,0 <t <1 thi ¥y ;0, nh6 nhit < f ()= (1-1" )¢ =1~ 16n nhét véi 0<r<1.



Duya vao bang bién thién thi V .., nhé nhat

1 1 . 2 .2
Slf=—F=S S =—FSSIna =, [— S a=arcsin, |— .
N NG \3 \3

Email: Tanbaobg@gmail.com

Cau 12. Cho lang try déu ABC.A'B'C c6 tit ca cac canh bang nhau va bang a . Liy cac diém M, N nim

Cau 13.

trén canh BC ; P,Q lan luot nam trén canh AC, AB sao cho MNPQ 1a hinh chir nhat. Hinh hop
chit nhat MNPO.M N P'Q noi tiép trong lang try déu ABC.A'B'C c6 thé tich 16n nhét 1a :
73 N NG

3
B. L C. D.
8 = 8 4

A.

Tac gia : Lé Thi Phuong Lién facebook : Phuonglien Le
Loi gidi

(a=x)3

Goi d6 dai doan MN 1a xvéi (0<x<a)thi MO = 5

x(a—x)\/g
—

Thé tich cia hinh hop chi nhat MNPO.M'N'PO'1a V =~

Xét ham séf(x)=M c6 f'(x)=2

23 (a—2x) ; f'(x)zO@x:%
a3

. . SR 3
Vay thé tich 16n nhat cua hinh hdp chit nhat MNPQ.M N P Q la . Nén chon C

Cho hinh chop S.ABCD . Mot mat phrfmg song song mat day cit cac canh SA4;SB;SC;SD lan
luot tai M,N,P,Q.Goit M''N',P". Q' lan luot 13 hinh chiéu cua M,N,P,Q lén mat day. Tim
ti s6 i—ﬁj dé thé tich khéi da dién MNPQO.M'N'P'Q" 16n nhit.
ASM_3 B M _2 c. b p. M _1

SA 4 S. 3 2 S4 3

Loi giai



Cau 14.

Détsﬂ:x.Suyra S_N:S_P:&:x
SA SB SC SD

Goi h,h' 1an luot 1a chiéu cao hinh chép va chiéu cao khéi da dién MNPO.M'N'P'Q".

Do MN //AB nén ta co Sﬂ:ﬂ@xzwaN:x.AB.
SA AB AB

Tuong ty ta c6 BC = x.NP
Ta cd Syp = X785 < Synpo = XS aep (Vi tam gide AMNP ddng dang tam giac ABC)

Mat khac ta co A—M :h—
AS  h
SA-SM  h'
&S —=—
SA h

'

@l—xz%@h'z(l—x)h

Ta c6 Vipporrnrg = ' Sywro = (1= %) hX*.S 10p = (1= %) X 1S 1y

Do £, ¢, khong thay d6i nén V,,,, 1y po dat gid tri 16n nhat khi va chi khi (1-x)x” dat

16n nhét.

X X }
Taco (1-x)x* =4.(1-x) 2> <4. .
22 27 27

Dau = xdy ra khi va chi khi 1—x=g<:>x=§
Tvluatc3tt@wgmail.com
Xét khoi ta dién ABCD c6 canh AB =x, cac canh con lai déu béng 2\/§ . Tim x dé thé tich

khéi tr dién ABCD dat gié tri 16n nhit.

A. x=+6. B. x=+14. C. x=3J2. D.x=23 .

Gido vién: Trdan Ludt Facebook: Tran Ludt
Loi giai



Cau 15.

N

D
Goi M ,N lan luot 1a trung diém CD va AB: H 1a hinh chiéu vudng goc cua A 1én BM .

CD 1 BM
acé'{ = CD L (ABM )= (4BM) L (BCD).
CD L AM

Ma AH L BM;BM =(ABM )~ (BCD); AH L(BCD).

Do ACD va BCD 1a hai tam giac déu canh 2+/3 = AM = BM = 26.? =3

2
Tam giac AMN vudng tai N, co: MN = AM? — AN> =1/9—%.

Mat khac ta lai co:

S0 =2 (215 =345,

i 366 X \/_——x\/36 x?

1 1
VABCD = 5 AH 'SBCD = E

2 2
Ta c6: ¥y =~ AH.S, 0y =£x\/36—x2 B 24362 33.
3 6 6

2
DAu bing xdy rakhi x=~/36—x% = x=3+/2.
Vay V 5cp 160 nhat bing 3+/3 khi x=3v2.

Email: Tinh.danlapts@gmail.com . . . i
Cho lang tru t&r giac déu ABCD.A’B’C’D’ canh day bang 1, chiéu cao bang x. Tim x d€ goc tao
boi B’D va (B’D’C) dat gié tri 16n nhat.

Ax=1 B.x=0,5 C.x=2 D. x=42

Loi giai

Tac gia: Nguyen Van Tinh FP: Duongtinhnguyen
Chgn A



a2 Cl
A b
B C
A D
Goi H 1a hinh chiéu ctia D 1én mit phiang (B’D’C) suy ra sin(B'D,(B'D'C)) = 57) __bH -
2+x

X .
Mat khac DH =d(C';(B'D'C))=——— (St dung duong cao trong tam dién vudng
NV2x? +1

C’B’D’C).
DH DH x x°

sin(B'D,(B'D'C)) = —— = - _
B'D \21x P +2)@x*+1) V2x'+5x7+1

Goc  1én  nhat  khi sin(B'D,(B'D'C))16n  nhat.  Xét  ham s

t 2t +2
e = ') =—————
S 217 +5t+1 Ay (22 +5t +1)
f(t) 16n nhatkhit=1suyrax=1.
Email: nhuthanh3112@gmail.com i ) )
Cau 16. Cho tr dién ABCD c6 AB = AC =BD =CD =1. Khi th¢ tich cua khoi tir di€én ABCD 16n nhat
thi khoang cach giita hai duong thing AD va BC bing

1 2 1 1
A.g. B.ﬁ. C'ﬁ' Qﬁ.
Loi giai
Tdc gid : Tran Nhw Thanh Nha, FB: Nhi Tran Nhw Thanh
Chon D

C
Goi H,K lan lugt 1a trung diém cua BC va 4D .
Theo gia thiét: AABC cén tai 4 va ADBC can tai D



Cau 17.

BC 1 AH, BC 1. DH = BC 1 (ADH )= BC 1L HK
VaAH = DH = AD 1 HK Do d6: d (AD;BC)=HK
bat BC=x (0<x<2).

2 / 2
AH = DH =~/DC? - HC? = /1—(%) = 4;‘

Goi 7 12 hinh chiéu ctia 4 1én HD = Al L (BCD)
1 11 1 1
Viseo = 3 Saaco Al < 5.— BC.DH AH; (WAL < AH) = V0 < g35.2(4 -x)

Xét ham sd f(x)=x(4—x2)=—x3+4xtr1<n(0;2) ) fl(x)=-3x>+4; f'(x)zO@x:—zf
I=H AH 1 (BCD)
:I/maXQ 2\/53 ,/4_x2 6
3 2 3
AAHD vudng can tai H = HK :DH%:T3

Email: nhuthanh3112@gmail.com
Cho tir dién déu ABCD c6 d¢ dai canh bang 1. Goi M, N 13 hai diém thudc cac canh AB, AC sao
cho mit phang (DMN) vudng goc v6i miat phang (ABC). Piat AM = x; AN = y . Tim x, y dédién

tich toan phan cua tir dién DAMN nho nhat.

sV =

| —
W | N

éxzyz% B. x=y=— C.x:y:% D. x=

Téc gia : Nguyén Trung Nghia

c

+Tacd Sy = Spum +Saumy © =22 (0<x<1)

P : 4
+ Theo bat dang thirc c6 si 3xy =x+y>2./xy < xp 25



Cau 18.

1 : \/gxy
4

+Taco S, :EAN.AM sin 60° =

4

S = EAD.AM sin 60° =

1 . 3y
4

Sonp = EAD.AN sin 60° =
+Tacd DH =\ AD* — AH’ =\E;MN2 =x2+y2—xy:%\/g (x+y) =3xy
Vay S, —@ 3 \f\/ (x+) ? 3xy = \/_xy+ 75 3(xy)2—3xy,

4 L . ) 3 ) 4
bat1>t=xy> 5 Ta thu dugc gia tri nhé nhat cua dién tich toan phan dat duogc khi ¢ = xy = r
o1 2
ticla x=y= 3

Email: buinguyenphuong1991@gmail.com

Trong mit phing (a) cho duong tron (T) duong kinh AB =2R. Goi C 1a mot diém di dong
trén (7). Trén duong thing d di qua 4 va vudng goc véi mit phing () lay diém S sao cho
SA=R.Ha AH 1 SB va AK 1 SC . Tim gi trj 16n nhat ¥, cua thé tich t dién SAHK .

RS RS _RW3 R\

AV . = . B.V . = . C.V,.= . D.V . =
75 25 27 9
Loi giai
Tac gia: Bui Nguyén Phuwong,Tén FB: Bui Nguyén Phuong
Chon A
S
H
s~
/7N
A B
QD
C

Do SH L (AHK) nén tir dién SAHK c6 chiéu cao SH khong d6i. Do d6 thé tich V,,, dat gid
tri 16n nhét khi va chi khi dién tich S, dat gi4 tri 16n nhat.
Tacd: BC L (SAC)= BC L AK . Ma AK L SC = AK L (SBC)= AK L KH .

Do diém K ludn nhin doan thrflng AH ¢b dinh dudi mot gboc vuong nén AAHK co di¢n tich 16n
nhat khi K 1a diém chinh gitra nira cung tron duong kinh 4H (c6 hai vi tri cua K).



Cau 19.

Ta c6: SB® =SA*>+ AB* = R* +4R* =5R> = SB=R+/5..
2 2
Xét ASAB vudng tai A c6: SA* = SH .SB=> SH = S _ R RVS
SB RJY5 5
SAAB R.2R 23R
SB RJ5s 5

2 2
Dién tich 16n nhét cia AAHK 1a: S, =%.ATH.AH = Af =R?.

RYS R*_R5

1
375 75 75

Va: AH.SB=SA.AB= AH =

Vay: V. = %.SH.SmaX =

sptoanchien@gmail.com

Cho tir dién ABCD ¢6 DA=DB=DC =6 va d6i mot vuéng goc v6i nhau. Diém M thay
d6i trong tam giac ABC'. Cac duong thing di qua M song song DA, DB, DC theo tht tu cit
cac mat phing (DBC),(DCA),(DAB) lan luot tai A;B,;C,. Tim thé tich 16n nhét cua khoi
tw dién MAB,C, khi M thay d6i.
AL B. 2 c.1 p. 2

3 3 — 3

Loi giai
Tdc gid: Tran Vin Minh Chién Tén FB: Hung Ho

Chon D
Ta cb VMBCD — d(M’(BCD)) — MAI — MA] . Tuong tu VMADC — MBI .VMABD — MCI

Visen d(A,(BCD)) AD 6 Visen 6 " Viseo 6
Suyra MA +MB, +MC| =6.Mitkhac MA; MB,; MC, d6i mét vudng goc nén

VMA

1

3
so = %MAI.MBI.MCI < é(MAI +MSBI + MG, j :%

Dau "=" xay ra khi M I trong tim tam giac ABC.



Cau 20.

Binh luan: Bai niy hoan toan cé thé lam manh gid thiét bang cdch chi can cho tir dign ABCD
co thé tich bang 36. Két qud bai todn khong thay doi.

Email: dangvietdong.ninhbinh.vn@gmail.com

Cho hinh chop S.ABCD c6 day ABCD 1a hinh vuéng canh a, S4 = a~/3 va S4 vudng goc
v6i mat phang day. M va N 1a hai diém thay ddi 1an luot thudc cac canh BC va DC sao cho
MAN = 45° . Tinh ti sb giita gia tri 16n nhat véi gia tri nho nhét cua thé tich khéi chép S.AMN

1+\/§ 1+«/§

A 2+242. B. : C.

D. 242 -1.
P 6

Loi giai
Tac gia: Dang Viét Dong Tén FB: Dang Viét Dong
Chon B

1 a\/g

Ta co VS.AMN = ESA'SAMN = T'SAMN .

Do M, N 142 diém di dong va SA cb dinh nén thé tich cua khéi chép SAMN phu thudc vao
dién tich tam gidc AMN .

Ta c6 céc cach tinh dién tich tam giac AMN nhu sau:

Cach 1.

bat BM =x,DN = y;x,y €[0;a].
Tam gidc CMN vudng tai C nén
MN?=CM? +CN? hay MN* = (a—x) +(a—y)".

Ap dung dinh 1y ham sb cosin cho tam giac AMN ta c6

MN? = AM* + AN —2AM.AN cos MAN = MN* =24 +xX+y —\/Z(a2 +x2)(a2 —l—y2)

Suyra (a—x) +(a—y) =2a* +x* +)* —\/2<a2 —i—x2>(a2 ~|—y2>

a’ —ax
a-+x

<:>(ax+ay)2 :(az—xy>2 <:>ax+ay:a2—xy<:>y:

Di¢n tich tam giac AMN la



SAMN = SABCD - SABM - SADN - SCMN = >

2 2

X +a
X+a

Xét ham sb f (x) = trén doan [O; a] )

Ta co f,<x>:x2(%a);)—2az; f'(x>:0<=>)€:(\/§—l>a.

(@) =a;f((N2-1)a)=2(v2~1)a

Ta lai co6 f(O)

2
Suy ra rféa?f(x): a;I[r();iI]lf<X): 2(\/5—1>a :az(\/i_l)SSAAMN <2

\9}

Vay ti sb giita gia tri 16n nhét v6i gia tri nho nhat cta thé tich khdi chép S.AMN bang

1+«/§
2

Cdch 2:
bat Diﬁ\/=(0:>@=45°—(0

Ta co:
:+, AN =1
cos(45" - ) )
2
:SAAMN:lAM-AN.Sin450 l a . \/—
2 2 cosp.cos(45° —p) 2
_Q 2a° ﬁ a2
T 4 cos45” +cos(45' —29) 2
z 2
Mgt khic: 0 < cos(ds’~29) <12 Y2 = (YT S, <5
V2+2 2
Cach 3:
_ [BM=x [AM’ =x"+d’ > 2 2
Dat = = MN :(a_x) +(a_y)
BN =y AN? =y +d

Theo dinh ly cosin ta ¢6 :

MN?> = AM* + AN*> —2AM .AN.cos 45" < a* —xy = a(x+ )

2
— L M AN sinas® =& =%

s AMN :E . . >

bat: \/EthO:az—tzZ2at<:>te[0;(\/§—l)a]

2 2
a —ti

2

2
—<=t=0

= SAAMN =

S

sAMN,, —
SAAM\/min = az(\/z—l) t= a(‘/z -1)

Cdch 4. (Hinh hoc thudn tity)



Cau 21.

Cau 22.

A D
N
B M c

Dung dudng thing qua A vudng goc véi AM cit duong thing DC tai P, khi d6 ta chimg
minh dugc AAMN = AANP = MN = NP va BM +CN = MN = MN + NC+CM =2a Vi

MN < MC+CN va MN =+ MC*+CN? Z\E(Mcwzv) tir 6 suy ra 2(v2~1)a < MN <a

Email: phuongnamthptgxl@gmail.com o )
Mot nguodi tho go lam mot cai thung dung nudc dang hinh hdp chir nhat c6 nap bang ton. Biét
rang dudng chéo hinh hop bang 6dm va chi dugc sir dung vira dii 36dm’ t6n.Véi yéu cau nhu
trén ngudi tho lam duogc cai thung co thé tich 10n nhat 13 Vdm® . Gia tri ctia ¥ gan gia tri ndo nhat
trong cac gia tri sau?

A.11,3. B. 11,32. C. 11,31. D. 11,33.

Loi giai.
Tdc gid: Tran Viin Nam,Tén FB: Trin Vin Nam
Chon C

Goi kich thuéc cua khdi hop 14 x, v,z (x,y,z 2 0) theo baira ta c6

{x2+y2+zz =36 {x+y+z:6\/§ {x+y=6*/5_z
= =

xy+yz+zx=18 xy+yz+zx=18 xy=18—(6x/§—z)z

Taco (6v2-z) 272-4(6v2—z)z = z e[ 0:442 ]

Thé tich: xyz =2* —6322> +18z = f(z)
F(2)=322-1242z+18; f(2) =0 > z=/2;2 =32

Khi d6 [z()\%]f(x) = Max{f(0), f(N2), (32, f(42)} ={ f(V2), F(42)} =82 ~ 11,31

Vay thé tich 16n nhét cua thung 8v2 ~11,31 khi (x;y;z) = (v2;+/2;44/2) va céc hoan vi ciia nd.
Email: phuongnamthptgxl@gmail.com

Goi ¥ 1a thé tich nho nhat ctia khoi chop tir gide déu trong s6 céc khoi chop tir gidc déu c6 khoang
céch giita hai duong thiang chéo nhau gdm mot duong thing chira mot duong chéo cua day va
dudng thang chira mot canh bén hinh chép bang /3 .Khi d6 ¥ bang bao nhiéu?



Cau 23.

A.V=3. B.V=9. C. V=93. D. v =27.

Loi giai.

Tac gia: T ran Vin Nam wlén FB: T ran Vin Nam
Chon B
Xét hinh chop tir giac déu S.4BCD, dat AB=x, SO=h. Vi O la tam cua hinh vudng 4BCD
=80 1 (4BCD). Qua O ké duong thang OH vudng goc vOi S4 V61 H €S4.

. [BD L AC S
Ta = BD 1 (SAC)= BD LOH.
Lso

Suy ra OH 1a doan vudng gdoc chung cia S4 va BD.

Theo bai ra, ta c6 d =d(S4,BD)=O0H ——OH =+/3 .

Tac gia: Ti ran Vin Nam,,Tén FB: Tran Vin Nam
Gmail: inh.thpthauloc2@gmail.com
(Ho tén : Pham Vian Binh,,Tén FB: Pham van Binh)
Cho hinh chop S.ABCD ¢6 day ABCD 13 hinh binh hanh va c6 thé tich 1a ¥ . DPiém P 1a trung
diém cua SC . Mt phang ()qua AP cit hai canh SB va SD lan luot tai M va N.Goi V; la

thé tich ciia khdi chop S.4MPN . Tim gi4 tri nho nhét cia ty sb % ?

A2 B. L. cl D. >
3 8 -3 8
Loi giai
Chon C
Cach 1




Tacd ~L = Veasr ¥ Vs anp _ Vs awp + Vs anp :l(&S_P_i_S_NS_Pj 1(a+b) (1)
% v W we Ve 2\SB SC SD'SC) 4
Lai ¢c6 5 _ Vs.aun + Vs paw
’ V V

_Vsaww | Vsrw _1 (SM SN SM SN SP
2VS.ABD 2VS.CBD 2

SM SN SM SN SPA_3 b ).
SB SD SB SD SC) 4
1 3

SuyraZ(a+b)zzabc>a+b=3ab:>b=

5 < - Tu digu kién (0<b<1), taco
a_

<1,
3a-—1
haya>l
>
2
Thay vao (2) ta dwoc ti sé thé tich L=> %4
V 4 3a-1
=0(L)
3 & 1 3 3a®2a 4
bat f(a)=—. cael—;1|,taco f'(a)=—. =0 .
@)= 5 [z } /@)= Ga—1) a:%
1 3 (2) 1 v 2) 1
— 1)==; =—,dodé Min—L= Min f(a)=f|=|==.
f(2j ) 8]{3) 3 v ae[;n}f() f&) 3
Céch 2 : (Tham khéo y kién C6 Luu Thém)
Tu gia thiét va cach dung thiét dién ta co :
azﬁzl;b:S—B;c:EZZ;dZEDa+c=b+d=3
SA SM SP SN
Khid(,)5_a+b+c+a’: 6 _ 3 S 3 2_13521
V  dabced  4.12bd 4bd 4(b+d) 3 7V 3
2
:Minﬂzl
3

Email: lamdienan@gmail.com
Cau 24.

Cho tir dién déu ABCD c6 d6 dai canh bang 1. Goi M, N 1an luot 14 hai diém thudc cac canh

AB, AC sao cho mit phang (DMN ) vuong goc voi mat phéng(ABC ) . Goi S 1a dién tich toan
phan cua tir dién DAMN . Tim gia tri nho nhét cta S ?

A 3+V2) g 2B3+2 c B2 p. Y31+v2)
B 9 4 4 9
Loi giai

Tdc gid : Lam Dién An,Tén FB: Lam Dién An
Chgn A



Cau 25.

Ké DH 1 MN , do (DMN) 1 (ABC) suyraDH 1 (ABC) .

Ma ABCD la tir dién déu, nén suy ra H 1 trong tdm cta tam giac déu ABC .
Dién tich toan phan cua ti dién DAMN :

S=S. 4S5 +S 48§ :%AD.AM.sin60°+%AD.AN.sin60°

AMD AND DMN AMN

1 1 0 J6
+ = DH.MN+— AM.AN.sin60" = \/gxy+?4/3xy(3xy—l)

Mit khic: S, = %.AM.AN.sin 60° =gxy

9

. . 1
Som = S+ Sown = % AM .AH sin30° + %AN.AH.s1n30°:Z f(x+y)
Suyra?xy—%g(x—i—y) = x+y=3xy ; 0<x,y<I

Tim gi4 tri nho nhét ciia S = ~/3xy ~|—§,/3xy (3xy—1) 5 x+y=3x,(0<x;y<1)

Tu 3xy:x+y22\/§:>\/52§:xyzg.

:>3xy—123.g—1:l

f
= 8§ = \/—xy+§ 3xy(3xy—1 g\/—+£1/ —— 4+

V3(4+42)

. 2
Suyra minS =20 FVE) i eo 22
Y 9 Y73

Email: ngchthuv.tranphu@gmail.com. o ,
Cho mdt tam nhom hinh vudng canh 1 (m) nhu hinh v€ dudi day. Nguoi ta cat phan dam cua tam
nhom rdi gap lai thanh mot hinh chép tir gidc déu canh day bang x (m) sao cho bdn dinh cua
hinh vuéng gap lai thanh dinh cta hinh chép. Tim gia tri cia x dé khéi chop nhan dugc c6 thé
tich 16n nhét.




v

1
A.x:ﬁ B x:ﬁ gxzﬁ D X=—
4 . 3 5 2
Loi giai
Tac gia: Quach Phwong Thiay Tén FB: Phwong Thuy

]

Duong chéo hinh vuong canh 1 1a \/5 = 0E =

Khi d6 h—m_\/[\/i_xj_(g

2

e R

Xét ham s6 f(x)=x" (1 - X\/E) trén (0;%)

f’(x)z 4x° —5x*2



f()=0e| 22
5
x [0 2’:5 2
V' + 0 -
242

Ham s6 f (x)16n nhat khi x = =
Email: ngonguyenanhvu@gmail.com.

Ciu 26. Cho tam gidc ABC vudngtai 4 c6 AB =3a, AC =a. Goi (Q) la mit phing chira BC va vudng
goc véi mat phang (ABC). Piém D di dong trén (Q) sao cho tam gidc DBC nhon va hai mit

phang (DAB) va (DAC) lan lugt hop véi mit phing (ABC) hai goc phu nhau. Thé tich 16n
nhét ciia khéi chop D.ABC bing
@3 3a’ 3432 b 3a’

A. .. B. —.. C. . .
- 4 8 10 13

Loi giai.

Tdc gid: Ngé Nguyén Anh Vii TéenFB: Euro Vii

D

Ké DH L BC véi H € BC. Suy ra DH L (ABC). Vi dién tich tam gidc ABC khong ddi nén
thé tich khéi chép D.ABC 16n nhit khi DH 16n nhit.
Ké HM | AB v&i M € AB, HN 1 AC véi N € AC.

Khi d6 theo gia thiét, ta c6 (DAB),(ABC) = DMH =a vi (DAC),(ABC)= DNH =90°—a.



Cau 27.

1 1 2
Tacd Sy +8 s =S s & -DH cot(90—a).a+—.DH cotar.3a = %

:)DH:3—a
tana +3cota
bat tana=x = DH = iax
X +3
, TN - 3
Xét f(x)= =3 trén (0;+o0), dugc gl;f%f(x)—f(x/g)—?.
3
Khi d6 DH__ =§ vary, =2 f.

Email: luuthedungl982@gmail.com . q
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thoi canh bang a ; SA = SB = SC = a . Khi d6 thé
tich ctia khdi chop S.4BCD 16n nhét bang

AL B, 3¢ el p. 3.
2 4 - 4 2
Loi giai
Tdc gid : Luu Thé Diing,Tén FB: Luu Thé Diing
Chon C
Cach 1.

Goi O 1a giao diém cia AC va BD. Theo gia thiét suy ra SAC 1a tam giac can tai S nén
SO 1 AC,day ABCD la hinh thoi nén AC | BD.

Xét tam gidc SOC va BOA ta thiy SC = BA = a;0C = 04;SOC = BOA = 90"
Suy ra ASOC = ABOA = SO = BO = ABSD vudng tai S.
1

bat SD =x, (x>0), suyra BD =+a* + x> ; OB:EBD:%\/a2+x2 ;
AO =+ AB* — OB* =\/a2—i(a2+x2) :%\/3612 -x°

A0 LSO
" A0 1 BD

Ta co } = AO L (SBD).



1 21 g 1 1
Vs ascp = 2‘VSAABD = 2‘§AO'SASBD = g E 3a’ - x° Ea X = gax\/30 -x°
2 2

. L +b
Ap dung bat dang thuc ab < a

;Va,b e R, diu bang xay ra khi va chi khi a = b ta co:

x*+(3a® = x° 3
Vs asen < %M = % dau bang xdy ra khi va chi khi x = i

2
a . a6

Vay GTLN cta V; ., bang " khi x =

2

Cach2

bat BO=x,(x>0), dung SH 1L (ABCD)= H € BD.

1
Vs aep = ESH'SABCD

Tacod S 0 =2xNa" —x°

K¢ OK 1 SB tai K, SO=BO =a.

» a
as X —
Khi d6 SH.BO = OK.SB=> SH = 4
X
aZ
2 24 a’—x"+x° s
Suyra Vg pep = a\/a -x -——<— =
4 3 4
2
1
Dau dang thirc xay ra khi a’ —x* =x —a—<:>x =i:>x=a\/_0

4

3
. 10
Viy GTLN cta V, ., bing % khi x = "f .
Email: phamcongdung2010@gmail.com
Cau 28. Cho tir di€én OABC vudng tai 0, g(_)ia’ﬂ >V 1an luot 1a goc tao boi cac mat phéng (04B),

(OBC), (04C) v6i mit phang (ABC). Tinp gia tri nho nhét cia biéu thirc

M =tan’ a+tan’ S +tan’ y +cot’ a +cot’ S +cot’ y



A. 6. B. — C. 10. D. =

Loi giai
Tac gia : Pham Cong Diing,Tén FB:Pham Cong Diing
Chon B

B
Goi H 13 hinh chiéu ctia O 1én (ABC) ta c6 OH L (ABC)va H 1a truc tAm tam giac ABC.
Goi AE,BF,CD la cac duong cao trong tam gidc ABC.
Ta cod O/lffza,O/Eél:,B,O/ﬁ?:y.
Tacod: cos’ a+cos” f+cos’ y =1

Dit cos’a=a, cos’ f=b, cos’y=c=a+b+c=1.

1 1 1 b c
tana=—-1,tan’ f=——1, tan’ y =——1; cot’ a = —, cot’y=——
a p b 4 c l-a -b’ 4 l-c
M=(l+l+l)—3+ ? . b +-< —(—+ +—) ( + ! + ! )—6.
a b c l-a 1-b 1-c c —a 1-b 1-c
9 9 15
Hay M > + -6=—.
a+b+c 3—-(a+b+c) 2

L 1
Dau bang xay ra khi va chi khi a:b:c:% hay cosa:cosﬂ:cosyzﬁ.

Email: doanphunhu@gmail.com i
Cau 29. Chotudi¢n ABCD c6 thé tich bang V. Diém M di dong trong tam gidc ABC . Qua M ké cac
duong thang song song véi DA, BD, DC lan luot cit cac mit (DBC),(DCA),(DAB) tai A", B',C'
. Gia tri 10n nhat cta thé tich tr dién MA'B'C"' bang
AL B.Z. c.”. p. L.
- 27 9 18 4
Loi giai
Tac gia :Doan Phu Nhu,Tén FB: Nhw Doan
Chon A



Cau 30.

Goi 4 =AM NBC,B,=BM N CA,C, =CM N AB thi
MA'+MB'+MC' M4, MB MC
DA DB DC A4 BB CC

Phép tinh tién theo véc to MD bién M — D, A'— A",B'—> B",C'— C", bién tit dién
MA'B'C" thanh tir dién DA"B"C"

Phép d6i ximg tim Dbién 4" — 4,,B"— B,,C"— C,, bién t dién DA"B"C" thanh ti dién
DA,B,C,. Do &6 MA'= DA,,MB'= DB,,MC'= DC,

Taco 1=

MA' MB' MC'_D4, DB, DC, 3\/1)/12_1)32_1)(:2:33 V(DA4,B,C, )
DA DB DC DA DB DC DA DB DC V (DABC)

= V(DAZBZQ)S%: V(MA'B'C')<—

MaxV(MA'B'C'):Lkhl D4, _DB, DG, l<:>MAI:]VIBIchlzlc:>Mléttr(,)ng
27 DA DB DC 3 A4 BB CC, 3

tdm tam giac ABC .

Email: trandotoanbk35@gmail.com

Cho hinh chép S.ABCD c¢6 didy ABCD la hinh thang can (AD//BC), BC=2a,
AB=AD=DC=a,(a>0). Mat bén SBC la tam gidc déu. Goi O 14 giao diém cia AC va
BD. Biét SD vudng goc v6i AC.

Mit phang (&) di qua diém M thudc doan thing OD ( M khac O va D ) va song song véi
dudng thing SD va AC. Xac dinh thiét dién cua hinh chép S.ABCD cit bdi mit phang («)
biét MD =x. Tim x dé dién tich thiét dién 16n nhét.

ix=#. B.xza\z/g‘ C.x:af. D. x =a3.

Loi giai

Tdc gid : Tran Thé D, Tén FB: Trin D
Chon A



Cau 31.

Goi I 1a trung diém ctia BC nén t&r giac ADCI 13 hinh thoi canh a nén IA = IB = IC = a thi tam
giac ABC vuong tai A, suy ra AC vudng géc DI

AC L ID(ID/IAB), AC L SD = AC L (SID)
= AC L SI

Do AC L SI,BC L SI = SI L (ABCD)=> (ABCD) L (SBC)

Ta co: SD =~/SI* +ID* =2a

Tir M ké hai duong thiang lan lugt song song voi SD, AC ching cit theo thir i SB tai Q va AB
tai G, AC tai N. Tir G ke duong thang song song SD, cat SA tai E,tir N k¢ duong thang song song
v6i SD cat SC tai P. Ta dugc thiét dién la ngli gidc GNPQE.

Tacd BD = a+/3 nén tinh duoc EG:NP:2(a—xx/§),QM:2(a—ij, GN =3x

3

Tt giac EGMQ va MNPQ 14 hai hinh thang vuéng dudng cao 1an lugt 13 GM va NM nén
Sywror = 4%(3a—243x)

3\/52. a\/§
4

Max S, por :Ta tal x =

Email : luongvanhuydhsphn@gmail.com
Cho hinh chép tam gide SABC c6 ddy ABC 1a tam gidc déu canh a,S4 L (ABC) va

SA=a. M 12 mot diém thudc canh 4B .Ké SH | CM tai H . Gia tri lén nhat cta thé tich t&
dién S.AHC la

3 3 3 3
AL B.aﬁ. C.“‘/g. D. L.

4 4 12 12

Loi giai
Tac gia :Lwong Vin Huy FB: Lwong Vin Huy
Chon D



Cau 32.

1
Ta co VS,AHC ZESASAAHC

Do S4 = akhong d6i nén ¥V 4c 16n nhét khi va chi khi Sy 4z 16n nhat.
Ma Sy ¢ 16n nhat < AAHC vudng can tai H

1 a2 a3
=V ax == —

374 12
Cho t¢ dién ABCD¢6 AB=2a,CD =2b va céc canh con lai déu co do dai béng 1. Gia tri 16n
nhét cua dién tich toan phén ta dién ABCD la

A.(ab)3. B.(ab)3. C.1. p.L.
12 6 2
Loi giai
Tac gia :Luwong Vian Huy FB: Lwong Van Huy
Chon C

C

Goi I,J lan luot 1a trung diém cia ABva CD. Taco
Hai tam giac cdn ACD va BCD bang nhau.
Hai tam giac can ABC va ABD bang nhau.

CI L AB va DI 1 AB va IC=1ID=V1-a* .

JALCD va JBLCD va JA=JB=+1-b>.

I.

2.2 424 g2
Khi d6 S, =25 g +2Sapep = a1 —a? +baf1-p? <12 BTHIZ0

2 2
2

Diu = xdyra <> a=h=——.

Email: Phungthan.ddn@gmail.com



Cau 33. Hinh hinh hop chit nhat ABCD.A'B'C'D', c6 dudng chéo AC'=d hop voi mit phing
(ABCD) mét goc o, hop véi mat bén (BCC'B')goc B. Biét d khong ddi, A'D'CB l1a hinh

vuong va thé tich khdi hop 16n nhat. Khi d6 gia tri cta biéu thirc o0 + B bang:

A. 60°. B. 90° . C. 120°. D. 75°.
Loi giai
Tac gia : Phung Van Than,Tén FB:Thdn Phung
Chgn A
Loi giai
c b’

Ta co (fAE"zoc, A/C'\B:B,CC':AC'sinOL =dsina, AC=AC'cosa =dcosa
AB=AC'sin =dsinf3,

BC =AC? — AB> =dy/cos’ 0. —sin’ P

Thé tich khéi lang try 1a V = AB.BC.CC'=d’ sina..sin [3.\/ cos” a.—sin’ B

Tir gidc A'D'CB 1a hinh chit nhat & A'D'CB 1a hinh vuéng thi A'C* = 2CB?

<:>2(coszoc—sin2[3):1:>sin[3:‘/coszoc—%
V:Q.d3.sin(x. cosza—lzﬁ.f. sin’ o coszoc—l
2 \ 2 2 2

Ap dung bt dang thuc c6 si ta co

2

1
sin® o + cos” o0 — —
VS\/E.d3. 2 :ﬁ.&
2 2 32

. . 1 1
Pang thtrc xay ra khi sin® o = cos” o _E & cos2a = E <a=30" = B =30°



Cau 34.

Cau 35.

Vay o + B =60’

DaothihongxuandhsphnkS55b@gmail.com

Cho hinh 1ap phuong ABCD.A'B'C'D" canh@. M thudc doan théngAC'ic'M =xC'd N
thuoc doan thang CD': D'N =2x.CD' Gia trj cia X dé tir dien CC'NM ¢4 thé tich 16n nhat 1a:

Al B! cl. b. L
(Tdc gid: Pao Thi Hong Xudn,, Tén FB: Hong Xuan)
Loi giai
Chon C

D

D@ thdy: 0 <x< %Ta co.

CD'=a\2 = D'N =2xa2 = CN:a\/E—Zx.a\/Eza\/E(l—Zx)
AC'=a3=C'M =xa\3

Vo = é.C'M.CN.d(C'M,CN).sin(C'M,CN)

:éxa 3.a7/2(1-2x).d(C' 4,CD").sin(C' 4,CD")

TG dién CC'NM ¢6 16n nhét khi

_ 2 2
() = L @B 2x(1— 20 < L a2 6. 2x 1220 _a J6
6.2 6.2 4 43

Dau bang xdy ra < 2x=1-2x < x:%
Email: xuanmda@gmail.com

Cho hinh 1ap phuong ABCD.A'B'C'D" canh@. M thudc doan théngAC'ic'M =xC'd N
thudc doan thrfmg CD'":D'N =2x.CD" Gi4 tri cuaX dé tir dien CC'NM ¢4 thé tich 16n nhit 1a:



Al B! el b. L
Loi giai
Tac gia: Dao Thi Xudn, face: Hong Xuan
Chon C

B

D

x .z 1
Dé thay: 0<x< ETa co.

CD'=a\2 = D'N =2x.a\2 = CN = a2 - 2x.a\2 = aN2(1-2x)
AC':a\/§:>C'M:x.a\/§
Veeons = %.C'M.CN.d(C'M, CN).sin(C'M,CN)

:éxa 3.a72(1-2x).d(C' 4,CD").sin(C' 4,CD")
_L 2\/_ _ ' N o ' '
= =50’ \6.2x(1-22)d(C' 4,CD ) 5in(C" 4,CD)
_ 2
Tt dién CC'NM ¢6 16n nhét khi (0 <2x<1) = g(x) =2x(1—2x)SM=%

Déubéngxéyra c>2x:1—2x<:>x:%

Email: manhluonghl4@gmail.com
Cau 36. Cho hinh thoi 4BCD c¢6 BAD = 60", AB=2a.Goi H la trung diém AB, trén duong thang d
vudng goc véi mit phing (4BCD) tai H lay diém S thay doi khac H . Biét rang goc giita SC

\ L A . £ . m ‘e T4  n . m . A K L As
va(SAD) co6 so do 16n nhat khi SH =a.¢/— ( v6i m,n 1a cac sO tw nhién va — la phan so toi
n n

gian). Khi d6 téng m+n bang:

A.7 B. 25 C.23 D.5



Loi giai

Tdc gid : Nguyén Vin Manh,Tén FB: Nguyén Vin Manh

Goi M 14 hinh chiéu ctia C 1én (SAD) va ¢ 1a goc gitta SC va(S4D).

cM _d(C;(54D))
sC sC
BC//(SAD)= d(C;(S4D))=d (B;(SAD))=2d (H;(S4D))

Tacod sing = . Vi

Goi E 1a hinh chiéu cia H trén AD, Goi F 1a hinh chiéu cua H trén SE ta co
d(H;(S4AD))= HF

Khi d6 sing :Z:—CF' bat SH = x(x > 0) vi tam gidc SHC vudng tai H nén

SC=~[SH> + CH? =/SH” + BC* + BH” —2BC.BH.cos CBH =~/x* + 7d’

. . —— HE 3 :
Tam giac vuong EHA c6 sin HAE = T = HE = %. Do HF la dudng cao cia tam giac
vudng HSE nén 12: 12+ 12: 42+L2:>HF:A.Khidé
HF® HE- HS® 3a" x J3a? +4x?
__2HF 2\3ax 2\3ax
sing = = = .
SC J4x* +3a®)(* +7a*)  J(4x* +21a*) +31a°x’

: 243 : 12 ¢ e . 21

=sing < ax =sin@ <, [———— Dau dang thtrc xay rakhi x=4—.a.
\/4x/ﬁﬂ2x2 +31.a°x’ 4421 +31 4



Cau 37.

Vay ¢ 16n nhat khi va chi khi sin¢ 16n nhat khi va chi khi SH = 4 /%.a =m=2l,n=4
Khido m+n=21+4=25

Email: huonghieptb@gmail.com
Cho hinh chop tir gidc S.ABCD c6 day ABCD Ia hinh binh hanh, AD=4a, cic canh bén cta hinh

chop bang nhau va bang a+/6 . Cosin cia goc giira hai mit phang (SBC) va (SCD) khi thé tich
ctia chop S.ABCD 16n nhét bang:

A. i B. i C. \/g D. 3
5 5 =\ 5
Loi giai
Chon C
Tac gia : Dao Thi Huwong,Tén FB: Huong Dao

Goi O 14 hinh chiéu cua S trén (ABCD)
Do SA=SB=SC=SD nén OA=0B=0C=0D = 0ABCD la hinh chit nh4t

Pat DC=x (x>0)= AC=+/x"+16a’ ::>OA=%\/><2+16212

2

—S0 = \/6a —l(x +16a*) =, |24’ —X—

2 2

X X
/ Lo X x_1g 23 Aoty s
2a’ ——4aX——Sa 2a’ - — = <— =—,
Vsncn = 42 3 2 3

Vay thé tich S.ABCD dat gia tri lon nhat kh1 1 =2a’ —T ox’=4a"=x=2a

Goi H.K 1an luot 13 hinh chiéu cua O,D trén (SBC)
Do SO=OM nén H 1 trung diém SM
Do OD=0B nén H 14 trung diém KB = ASKC 14 hinh chiéu ctia ASDC trén (SBC)

SO=a
X:2a:>{OM =SM = ax/_:>SASKC ;ASBC —aV24a=a’\2

Goi N 1a trung diém DC = SN =+/6a* —a* = aJ5 =S =l.ax/§.2a =a’/5
ASCD 2

. 2
Theo cong thirc hinh chi€u ta c6 = S,gc = S,5pc.COS 00 = €OS GZ\E



Email: dunghung22@gmail.com
Cau 38. Cho hinh lang tru 4BCD.A'B'C'D'. Lay cac diem E,F lan luot trén cac doan AB,DA' thoa
3 DA 7 DA

min = ——+—.——=6. Goi ¥, V' lan luot la thé tich cta khéi lang tru ABCD.A'B'C'D'
7 DE 27 DF

va khdi t dién BDEF. Khi d6 GTNN cua ti sb % bang

i L i 1
A. 81 B. 468 C. 486 D. 9
Loi giai
Tac gia : Hoang Diing,Tén FB: HoangDung
Chgn C
Ta co:

V' _DE DF _ 6V'_DE DF

Vy e DA DAV DA DA
V' 1 DE DF

= —

V 6 DA DA'
Theo baira :

3 DA 7 DA'_.[3 7 DA DA’
=L L2 )

7 DE 27 DF 727 DE DF
DE DF _ 1
DA DA'_81
Dfiu "—" khi = 3DA 7 DA
7DE 27 DF
" 1 DE DF _1 1 1
Suyra: —=——. —>—.—=——
V 6 DA DA' 6 81 486

Email: thienhuongtth@gmail.com
Cau 39. Cho hinh chép S.ABCD cé thétichla V', ABCD 1a hinh binh hanh c6 tdam O. Goi / 1a trung

diém cia SO, (P) la mit phang qua / sao cho (P) cit céc canh S4,SB,SC,SD lan luot tai
cac diém M, N,P,Q. Tim gia tri nho nhat cta thé tich ciia khdi chop S.MNPQ .



Cau 40.

C. —. D.K.
12 - 8

NI
N
<

Loi giai
Tiéc gid : Nguyén Vin Thanh,Tén FB: Thanh Viin Nguyén
Chon D

pata A, SB _SC D
sM’ SN SPT SO
1

VSABD = VSBCD = Vo = EV

Voo =V VSNPQ =V,

Tacékétqué: a+c:b+d:2i—?:4

% =abd ; % =cb.d
| |

2

:&+&:b.d(a+c):4b(4—b) <16 v61 0<bh<3
v

Mitkhac: 2loso (Yoo Vo 2V 2
no n, Vv, WV+V, Vo

4

Do do: Vs ampo 2 3

<16 =

S.MNPQ

Email: ngbdai@gmail.com ) i
Cho tr dién déu ABCD canh a. Goi S 1a dién tich hinh chiéu cua tr dién 1€n cdc mat phang
khac nhau. Khi d6 S 16n nhét bang?

2 2 2
A. S=d’. B.s=% . c.s=L. D.S=‘“/§
=" 4 4

Loi giai

Tdc gid : Nguyén Bd Pai,Tén FB: Dai NB
Chon B



Cau 41.

I‘C'

2
Neéu hinh chicu la tam giac, gia su 1a tam giac B'C'D"', khi d6 S, <Sp0p = #.

Néu hinh chiéu 1a tr giac, giasi1a 4'B'C'D'. Goi M,N,P,Q, M',N',P',Q" lan luot 1a trung
diém cac canh AB,BC,CD,DA,A'B",B'C',C'D" D' A", khi d6

2
a

Sipep =28y ypo < 28w =

2

a
Vay §=—.
1y 5

Email: tranthithuyht@gmail.com )

Cho hinh chép S.ABCD c6 day 1a hinh vuéng canh a va dudng cao SA=2a . MNPQ la thiét
dién song song voi day, M € SAva AM = x. Xét hinh tru c6 day 1a dudng tron ngoai tiép tr giac
MNPQ va duong sinh MA . Gié tri ctia x dé thé tich khdi tru 16n nhit 1a

A x=2. &xzz—a. Cc.x=2. D.x:3—a.
3 3 2 4
Loi giai
Tdc gid : Tran Thi Thiiy,Tén FB: Tran Thiiy
Chon B

Ta c6 MNPQ 14 thiét dién song song véi day do d6 MNPQ ddng dang véi day. Suy ra MNPQla
hinh vuong.



Theo dinh 1y talét ta co: 2. - SM _247x ) _2a-x
SA 2a
Pudng tron day tru (T) 12 duong tron (C ) ngoai tiép hinh vuéng MNPQ nén ta c6 ban kinh day
cuatrula R MN _2a-x
U U = — =
V2 22

2
Khi d6 ta c6 thé tich khéi tru 1a: ¥ = zR%h = n(z" _xj x :éﬂ(2a—x)2 x

22

Theo bat dang thirc cauchy ta c6

3

3
V:%ﬁ(Za—x)Zx:%7[(2a—x)(2a—x)2xS%ﬁ(za_x+2a_x+2xj = 4ra

3 27
3
:>V£47m
27
3 0;2
V:—47m = xe( a) <:>x:2—a
27 2a—x=2x 3
dra’ 2a
Vay vV, = S x=—
y Max 27 3

Email: buikhanhas3@gmail.com
Cau 42. Cho tir dién ABCD ndi tiep trong mdt mat cau ban kinh R va théa man diéu kién AB = CD,

BC = AD, AC = BD . M 1a mot diém thay ddi trong khong gian.
it P = MA+ MB+ MC + MD, gia tri nh6 nhit cua P la:

A. Pmin = 2R\/§ B. Pmin =4R. C. P. =3R. D. P :16—R.

Chon B

Goi G la trong tam cﬁq tddién; £, F, K, L lan lugt 1a trung diém cua céac canh AB, CD, BC, AD.
Ta c6 tam gidc ACD bang tam giac BCD nén AF = BF suyra EF | AB, tuong tu ta chiing
minh dugc EF 1 CD va duong thaing PQ vudng goc voi ca hai duong thang BC, AD. Tu d6
suy GA=GB=GC=GD=R.
MA.GA+ MB.GB+ MC.GC + MD.GD

GA

Tacd MA+MB+ MC + MD =

. MA.GA+ MB.GB + MC.GC + MD.GD
B GA




Cau 43.

Cau 44.

—_———— ——— ———

= =4GA=4R.
GA

Dau bang xay ra khi va chi khi M trung véi diém G.

Vay P. =4R.

Tac gia : Bui Van Khanh,Tén FB: Khanh Bui Vin
Email: nhungcvp95@gmail.com q
AB 1a dudng vudng goc chung cia hai duong thang x, ¥ chéo nhau, 4 thuéc x, B thudc y

. bit d6 dai AB=d. M 1a diém thay d6i thuoc x, N 1 diém thay doi thuoc y. Dit
AM =m, BN =n (m=0,n20). Giasit luon c6: m* +n’> =k >0, k khong déi. Vi gia

tri ndo ctia m, n thi d6 dai MN nhé nhat?

A.mzn:x/z B. m= %,nzx/z.gmznz\/g. D.m=\/%,n=\/§.

Loi giai
Tac gia : Phung Nhung,Tén FB: Phung Nhung

Chon C

Ké Bx //Ax va MH |/ AB.

= MH L (Byx).

= MH L (Byx).

Goi o lagoc gitta x va ).

Taco: MN> =MH? + HN* =d* +n* + m* —2mancosa =d’ + k —2m.ncosa

Vid, k, a khong ddiva k =m* + n* > 2m.n nén MN nho nhét

, k
< man lé'nnhét<:>m=n:\/;.

Email: : trichinhsp@gmail.com )
Cho hinh choép c6 day 1a tam gidc vuong can tai B, BA=BC=2a, hinh chiéu vuong goc cia S lén
mat phéng (ABC) la trung diém E cua AB, SE=2a. Goi LJ lan luot 1a trung diém cua EC, SC,



diém M di dong trén tia dbi cua tia BA sao cho ECM =« (a < 900) va H 14 hinh chiéu vudng

goc cua S trén MC. Khi thé tich cta khéi tir dién EHIJ dat gia trj 16n nhat. Thi thé tich cua khi
cau ngoai tiép tir dién EHIJ 1a?

Ay lme il raV0 oy 3eaio eI
[ 48 6 16 24
Loi giai
Tdc gid : Nguyén Tri Chinh, Face: : Nguyén Tri Chinh
Chgn A

Co 1, J 1an luot 1a trung diém cua EC, SC. Nén IJ 1a dudng trung binh ASCE
. SE
Suy ra IJ//SE, SE L(ABC). Suyra IJ L(ABC),va IJ = = =a

C6 SH 1. MC , ma EH 1 hinh chiéu ctia SH. Suyra EH L MC
C6 CE=~CB> + EB® = a5 khong dbi. Suy ra H thudc duong tron (1) duong kinh CE
Goi V, 1a thé tich khéi tir dién J.ETH. Tt dién J.EIH c6 chiéu cao IJ
1 :
Co V= gIJ.azr(EHLI) , IT khéng ddi
C6 AECH vudng tai H, 11a trung diém CE. Suyra IH = IC = IE

Nén dt(EIH) =%dt(CEH)



Cau 45.

C6 di(CEH) =%d(H; CE).CE, c6 CE khong dbi

1
V. = gIJ.CE.d(H;CE) dat GTLN

& d(H:CE) dat GTLN , ma H thudc duong tron (/) duéng kinh CE
< Hla diém chinh giita ciia cung CE trong dudng tron (1 )

= a =45

Goi V, 1a thé tich khéi cau ngoai tiép khdi chép J.EHI

Khdi chop J.IEH c6 1), IE,TH d6i mot vudng goc. Nén

2 2
4
V=2 R:\/(g] +(EHJ _aVll . CE_ a0

2 2 4 V22

4 S1IW11 1lza’N11
V=7 3 - ‘
3 4 48

Email : Oanhhlqt@gmail.com . .

Nguoi ta can trang tri mot kim tu thap hinh chop tir gidc déu S.ABCD canh bén bang 200 m ,
goc ASB =15° bang dudng gip khuc diy dén led vong quanh kim ty thap AEFGHIJKLS . Trong
d6 diém L cb dinh va LS =40m (tham khao hinh v&)

Hoi khi d6 can dung it nhét bao nhiéu mét ddy dén led dé trang tri?

A. 4067 +40 mét.  B. 208111+40 mét. C. 40v31+40 mét.  D. 40111 +40 mét.
Loi giai
Tdc gid: Nguyén Vin Odnh Tén FB: Nguyén Viin Odnh
Chon C
Ta str dung phuong phép trai da dién

Cit hinh chép theo canh bén SA rdi trai ra mat phang hai 1an, ta ¢6 hinh vé sau



Tir d6 suy ra chiéu dai day dén led ngén nhit 1a bang AL+ LS .
Tir gia thiét v& hinh chép déu S.4BCD ta c6 ASL =120°.
Tac6 AL’ = SA® + SI* — 2SA.SL.cos ASL = 200 + 40> —2.200.40.cos 120° = 49600 .

Nén AL = /49600 = 40+/31 .

Vay, chiéu dai day deén led cin it nhét 1a 40v/31 +40 mét.

Email: tuannvebn@gmail.com

Ciu 46. Cho tir dién déu ABCD canh a. Mot miat phiang (Q) thay ddi ludn song song v6i mat (BCD)

cit cac canh AB, AC, AD thir tw tai M,N,P. Goi G 1a trong tAm tam giac BCD. Ban kinh mit
cdu ngoai tiép tir dién MNPG nho nhat 1a:

NS W2 -6 J6 -2

AL B. a C.———a D. ——a
3 3 [ 6 3
Bai giai:
Tac gia: Nguyén Vin Tuén, facebook: Tuin Nguyén.
Chon C

Goi K 1a tAm tam giac déu MNP. it KG = x, AG = h. Khi d6 AK =h—x.

MK —h_x:>MK=h_x.BG= (h—x)a
BG  h h J3h




Cau 47.

Tacd MG =~GK* + MK? = \/ (h=x)'a” x)a

R
L (h-x)a
. . 2 2
Bén kinh mat cau ngoai ti¢p MNPG c6 cong thuc » = MG = 3h
2.GK 2x
4 (h—x)’a’
B — 2 2 2
Taco he VO o 3wt A=) 1 Ko,
3 2x 4x X
a6
5 4 . h 3 a\/z © 17 . (3\/5 _\/g)
Suyra 7 nho nhatkhi x=—=——= . =—aq
5

Email: vanphu.mc@gmail.com

Cho tir dién ABCD ¢6 CA=CB=CD =a. Goi I, J 1an luot 14 trung diém cia CB, AD. Goi G
1a trung diém cta IJ. Mot mit phang (o) thay d6i di qua G sao cho mit phing (o) cit cac canh
CA, CB, CD lan luot tai cac diém K, E, F. Tim theo a gia tri nho nhat cta biéu thuc:

1 1 1
ck® cet e
A.i. B.ﬁ. C.E. D.i.

a = 34 a 3a’

Loi giai
Tdc gid : Nguyén Vin Phu,Tén FB: Nguyén Viin Phu

Chon B

Goi G la trong tdm tr dién CABD ta c6 GC +GA+GB+GD =0

—_—

C =—(a+C—B+C—D)=l(CACK CB@+CD67)
4 4\ CK CE CF

bit x=CK, y=CE, z=CF (x,y,z>0)

:>4E——C—K+1CE+1CF
a X y z
:(f—l—l—ljﬁ_l(;—lﬂlc;—mlc;lf oGE +BGF
a x y z X y z

(do 3 vecto G—If, @, GF dong phang )



Cau 48.

Cau 49.

New ——————— #0 thi 3 vecto CG, GE, GF dong phang (vo 1i)
a x y z
. I 1 1 1 1 1 4
Viy ——————— =0=>—+—+—=—
a x y z X y z a
+b+c)
Tacéa2+b2+czz(a 3 ©) n

1 1 1 1 1 1 _1(1 1 1\ 16
2+ 2+ 2:—2+—2+—22— — 4+ —4+— =
CK° CE~ CF~ x> y z 3\x y z

Email: lecamhoa474@gmail.com

Cho mét hinh lang try dimg c6 day la tam giac déu.Thé tich cua hinh ling try 12 7. Dé dién tich
toan phan cua hinh ling tru nho nhit thi canh day cua ling try 1a:
A ar . B.3V . c.ir. D.36V .
Loi giai

Tdc gid : Lé Cam Hoa
Chgn A
Goi canh day cua lang tru 1a a, chiéu cao lang tru 1a A.

2

Theo bairata co V =2 \/g.h:h— ad

= s

azx/g N 4\/§V
2

Dién tich toan phan cia lang try 1a Sy =8, tSm = »

PN . 237 . 23 3i/a2\/§ 237 237

Ap dung bat dang thirc AM - GM ta co S, = 5
a a

N3 23
2

a

2 a a

Déu béng xay ra khi hay a =3/4V

Email: ducnoidsl@gmail.com

Cho hinh 1ap phuwong ABCD.A'B'C'D' ¢ d6 dai canh bang a . Trén dudng thang AA4'lay diém
M , trén dudng thang BCliy diém N sao cho duong thing MN cit doan thang D'C' tai diém
I . Tinh gid tri nho nhét cua d6 dai doan théng MN .

A. min MN =2a. B. minMN =2+/2a.

C. min MN =3a. D. min MN =2/3a.

Loi giai
Ho va tén: Tran Pirc Noi. Facebook: Tran Pirc Noi
Chgn C



M
B' C!
|
| D' 1

AV
|
I
|
|
1B |

R N
7
7
7
A D

-

Dit a = AB,b= AD,c = A4' =|a

-

cl=a, ab=bc=ca=0

=‘B‘=

-

M e AA'=> AM = mAA' = mc
NeBC:ﬁVan—C 2E—E=nﬁzﬁ=;+ng

MN:AN—AM:5+nZ;—mZ' = MN? =a* + n’a* + m*a’ :az(m2+n2+1)

+) Do I 1a giao ctia dudng thang MN véi canh D'C'nén ID' = —kTC‘(k >0)

— - -

= 4D - A1 =—KAC'~ A1) & ¢4 b~ Al =-k(a+b+ = dD) & Al =——a+hec
+

M= Al —AM =G +h+(1-m)e
1+k

k

] lzt mn=m-+n
+
— — 1 1- 1
+)Do I € MN = MI =tMN = {1=nt ok L T=m R
1+ n —-m k
1-m=-—mt
m>0

Tacomn=m+nz22Vmn =>Vmn =22 mn=>4
+) Do d6 MN’ :az(m2+n2+l)2 a*(2mn+1)>9a*> = MN >3a.

Vay min MN =3a khi m=n=2 ticla AM =2A4A4', BN =2BC.
Ciach 2: ( Cua thiy Nguyén Viét Son)

M E
~
\ \\\
\ ~
B~
x|\ = R !
\ T ¢
< ~
X 7
A’ \ I ,
v b
v
\
\ a
7




Goi E 14 hinh chiéu ctia M 1én DD', khi d6 E,I,C thang hang (vi cing thudc hinh chiéu
vudng goc cia MN 1én mit phing (CDD' C')).
' 2
Pt AM'=x,do ME//CN, C'D'//CD nén ME _EL _ED' _x vra cN=2.
CN IC DD a X
Do tam gidc MBN vuédng tai B nén MN> = MB* + BN*> = AB*> + AM* + BN®

2
2 4 2
a a a
:a2+(a+x)2+[a+—j :(x2+—2J+2a(x+—J+3a2
X x X

4 2
>2 xz.a—2+2a.2 )c.a—+3az:9a2
V" x V' x

Suyra MN >3a.
Vay min MN =3a khi x=a tic1a AM =244, BN =2BC.

= e e
d.@ ME ,-1'- [}{)}::} Bl ﬂ'”ﬁ hass . |
J ME ,[‘-'_']' —ED :-_- 2

=

ENTTCT pp

B X- “ﬁj ; Tﬁlﬁ qﬁ{ﬂ'

Ak
= 0N= =

/U.NL: Rk 8= B Ata KNL o
- ot lawts (aa%
- (11-'. %‘:H]mm[m%{':u} at
i >{ ants J_:.‘-l.i'.ﬂ.—ti-ﬂlr g‘“L
=1 AN WA

Email: binhlt.thpttinhgial @thanhhoa.edu.vn

Cau 50. Cho hinh chop tam giac S.ABC c6 ddy ABC vudngtai 4, SA L (ABC) va SA = h khong doi;
hai diém B, C thay ddi sao cho AB+AC =h.Goi I, J 1a cic diém lan lugt di dong trén cac
canh SB va SC . Tinh chu vi ngdn nhét cia tam giac ALJ .

V3
2

A . B. 12 C. 3. p. X2,

Loi giai
Téc gid : L& Thanh Binh, Tén FB: L& Thanh Binh



Cau 51.

Chon B

Trén tia AC vatia AB lan luot 13y cac diém
A', A" saocho AA'= AA"=SA=h.

Goi S' 1a dinh thir 4 cia hinh binh hanh

AA'S'A".Khidd 4A4'S'A" 1a hinh vuong
canh

bang & .
D& thdy ASAB=AS'A'C, ASAC=AS'A"B

va ASBC =AS'CB (c—c—c).

Nhu vay mat xung quanh cua hinh chop da
duoc

trai ra trén mat phang chira day.

Goi ', J' lan lugt thugc cac doan S'C v
S'B saocho S'1'=S1I, §'J'=5J.

Khi d6 chu vi tam gidc ALJ bang d6 dai duong gap khiic A'['+1'J'+J'A".

Tacd A'I'+1'J'+J'A"> A'A"=hJ2 . Déu bing xdy rakhi A", I', J', A" thing hang.

Vay chu vi tam gidc ALJ nho nhét bing 2.

Email: thuyhung8587@gmail.com
Cho tir dién SABC va G la trong tam cua tir dién. Mot mp (a) quay quanh 4G, cit cac canh

SB,SC lan lugt tai M va N (M ,N khong trung S) . Goi ¥ 1a thé tich tir dién SABC , ¥, 1a

thé tich tr dién SAMN va goi m,n lan luot 1a GTLN va GTNN cua % .Hay tinh m+n .

A.m+n=1. B.m+n:1—7. C.m+n=§. D.m+n=£.
19 20

Loi giai
Tdc gid : Cin Viét Hung,Tén FB: Viet Hung
Chon B



B

+)Goi A’ 1a trong tAm aSBC, I la trung diém BC Tacod 4,G, A’ thang hang, S, 4,1 thang

hang
+)Détsﬂ:x,S—N:y,Véi0<x,y£1
SB SC
+)Ta co: ﬁ:Sﬂ‘S—N:xy
Vv SB SC
SB SC ST 1 1
+HMat khic: —+—=2—S—+—=3=y= X
SM SN S4 Xy 3x—-1
+)ViO<ySlnéntacé:%§x£l.
V x’ x 1
+)Khido: - =xy= CXét f(x)= ,—<x<l1
) Y 3x— /&) 3x—-1 2
, 3 —-2x
S ) ==, [(¥)=0=x=—
(3x—1)
+) Bang bién thién:
7 1/ a2 /D 1
1) n
1 1
fx)| 5 \ /5
nla
17

+) Tir bang bién thién suy ra : m = n:§:>m+n:§ .

1

2 b
Email: vungatoannvx@gmail.com

Cau 52. Cho hinh chép tir giac déu S.ABCD c6 khoang cach tr 4 dén mat phang (SBC) bang 2, goc

gitta mat phang (SBC) va mit phang (4BCD) bang o. Thé tich khdi chép S.4BCD nho nhat

khi cosa:\/% voi a;be N Vé% 1a phén s6 tdi gian. Tinh P =2018a—2019b.



A. P=-2020. B. P=-2022. C. P=-4039. D. P=-8077.

Loi giai

Tac gia : Vii Nga,Tén FB: Nga Vu
Chgn C

A

Goi M, N lan luot 1a trung diém BCva AD, H 1a hinh chiéu vudng goc cua N trén SM , [
la giao diém cia AC va BD.Taco: SI L (ABCD), BC L(SMN)=>SMN =a .

Do AD song song véi mit phing (SBC) nén d(A4;(SBC))=d(N;(SBC))=NH =2.

NH 2 4
MN=——=—"—=8,,=MN’=——.
sina sina sin” a
SI=MI.tanag=——-tana = .
sin & cosa
1 4
V ==S81.8 =
SABCD 3 PP 36in® a.cosa

Ap dung bét dang thirc Cauchy ta co:

. 2 . 2 2 N 3
.4 ) .2 .o ) sin“a+sin” a+2cos” a 2
sin” @.2¢cos” a =sin” a.sin” a.2¢cos” a < 3 =| =

. 2
=sm  a.cosax < ——=

NER

.2
(VS.ABCD )min < (Sln o.COS a)

max

=1
o sin‘a=2cos’ a < cosa =\/§:> {a = P=20184-2019b =—-4039.



Cau 53.

Dat

Mail: congnhangiang2009@gmail.com

Cho hinh hgp cht nhat 4BCD.A'B'C'D" ¢6 AB=a,AD = a\/E, AA' = a\/g. Goi G la trung diém

ctia BD', mit phang(P) diqua G va cit cac tia AD',CD', D'B’ twong (ing tai ba diém phan biét
+ ! + ! .

D'H* D'K* D'I’

el mret aretl o brel

Ho va tén: Hoang Nhan, fb: Hoang Nhan
Loi gidi

H,I,K . Tim gia tri nh6 nhét ctia biéu thic T =

A.

Chgn C

C!

A

D'H . DI DK _
D'A4 " DC 7]
1 .

tac DG=LDB= DA+ DC+LDD
2 2 2 2

Taco D'H =xD'A= x(D'D+D'A) L 5 B,

X

S ] — —
D1=yD'C=y(DD+D'C)=—D1=DD+DC

y

DK =zD'A= Z(D’A’ n D'C') 15k _-pa.DC

z

DG D+ L DI+ L DR

4x 4y 4z

— . , 1 1 1
Do DG,DH,DI,DK khoéng dong phang nén 4—+—+—=1.

4y 4z
D4 DC DB _

= - + =
D'H D'l DK

=4’ = ( +
D'H DI DK

D'A D'C DBY 1 1 1
+ S ! 2+ /2+ 12
D'H> DI* DK

16 4

j(D’AZ +D'C? + D’B'z)
16

=72 = =

D'A*+D'C*+D'B* 124* 3d°

Email: Tanbaobg@gmail.com . . )
Cau 54. Goi V' la theé tich ctia khoi chop tir giac déu ¢ canh bén bang b . Tim gia tri 16n nhat cta V' ?



N b’ b3 o 26°\2
SNk 32 A R
Loi giai
Ho va tén: P6é Tin Bio  Tén FB: Pé Tin Bio

Chgn A
Gia str hinh chép déu S.ABCD ¢6 O 1a tam hinh vuéng ABCD. Suy ra SO L (A4BCD).

Dit OD=x= SO =+b>—x*,0<x<b.

Do d6 thé tich S.ABCD 14 ¥, . = %ﬁ b —x".

Pit t =/b*—x*,0<1<b thi ¥, 00 =§(b2 —tz)tzgf(t) véi f(1)=bt—1.

Céch 1. Dung bat dang thire Cosi (C6 Luu Thém)

3
, 2 2 2 2 2 4 2 2 \/5 .X?z + )C2 + 2b2 —2)(?2 4b3
T V==x\b"-x" == b"—x")<— = .
e v =205 =2 [ () 3J( 3 >

3
iy =

max ﬁ *

Céch 2. Dung ham s

Bang bién thién
B b .
— -— 0 — b =
r b f
It = 0 + + 0 - -
25
7t) / 343 \
0 0

Dua vio bang bién thién thi V. nho nhét ¥ == Max f(t)= 220 4 (ddvtt)
< S.ABCD max 3 3 . 3\/5 9\/5 :

(0:0)
Phuong 4n B 1a doan tam giac SOD vuong can.

Phuong an C 1a doan goc gitta canh bén véi day bang 60°.

Phuong 4n D 13 do nham 14n x = i

NG

Email: chuviettan@gmail.com




Cau 55. Cho hinh chép S.4BCD , c6 ddy ABCD la hinh thang can (4D//BC) vaBC=2a ,
AB=A4D=DC=a(a>0). Mit bén SBC la tam gidc déu. Biét SD vudng goc v6i AC . Mit
phing (@) qua diém M thudc doan BD (M khac B, D) va song song voi hai dudng thing SD
va AC . Thiét dién cta hinh chop S.ABCD cat boi miat phang (« ) c6 dién tich 10n nhat 1.

A. ﬁaz. B. ﬂaz. C. 24", D. a’.
= 4 2
Loi giai
Tdc gid : Chu Viét Tan,Tén FB: Chu Viét Tin
Chon A

o _Loi giai
Dé thay ddy ABCD la nira hinh luc gidc déu canh a.
Ké DT songsong AC (T thuoc BC ). Suyra CT = AD =a va DT vuodng goc SD .
Tacé: DT = AC =a 3.
Xét tam gide SCT ¢6 SC=2a,CT =a, SCT =120° = ST =a~/7
Xét tam gidc vudng SDT ¢6 DT =a3, ST =a\7 = SD=2a
TH1: M thudc doan OD

A N ‘ D

Qua M ké duong thing song song voi AC cit AD , DC lan luot tai N, P . Qua M,N,P ké
cac duong thiang song song v6i SD cit SB,SA,SC lan luot tai K,J,Q . Thiét dién 13 ngii giac
NPQKJ .

Ta co: NJ,MK, PQ cung vudng géc véi NP.

dt(NPQKJ ) = dt (NMKJ )+ dt (MPQK ) = %(NJ + MK)MN + %(MK + PO)MP

=%(NJ+MK).NP (doNJ =PQ).

av3 : .
st 0=, 0< v <202 20D Tact: W MD_ p ACHD_ras
3 AC 0D op  a
NE)
a
NJ AN OM SD.OM 2a'(ﬁ_xj
A T N =2 = 2(a-x3)
SO~ AD OD oD a
NE)
2a.(a\3-x
KM _BM _ . SDBM _ ( ):i(aﬁ—x)

SD ~ BD BD a3 J3



Suy ra: dt(NPQKJ )= %(Z(a —x3) +%(ax/§ - x)j3x =2(3a - 23%)x

TH2: M thudc doan OB

S

Qua M ké duong thing song song v6i AC cit AB, BC lan luot tai N, P.
Qua M cit SB, SA, SC lan luot tai K . Thiét dién la tam gidc NPK .

1
Ta c6: MK vudng goc voi NP nén S, =§MK .NP

Pat MD = x nén xe{a;/g;a\/gj

Ta co:
E—@ NP—AC'MB—a\/g(a 3—x)_3(a 3—x)
AC  BO BD 2a/3 2
3
2a. a\/g—x
KM:%:KM:SD.BM: ( ):2(a\/§_x)
SD  BD BD a3 NE)

Suy ra: dt(NPK)= %(ﬁa —x)’

Vay dién tich thiét dién

2(3a—23x)x khi xe (o- “*f}

b

S)=f(x)=

%(\Ea—x)2 khi x{“f;aﬁJ

Tir bang bién thién ta c6 dién tich thiét dién 16n nhét bang ﬁa2 khi x = ?a
Email: dmathtxqt@gmail.com i i i
Cho hinh chép S.ABCD c6 day la hinh binh hanh va c6 thé tich 1a V. Biém P la trung diém

cia SC. Mot mit phing qua AP cit hai canh SB va SD lan luot tai M va N.Goi V; 14 thé

Cau 56.

tich ctia khdi chop S.AMPN . Tim gié tri nho nhat cta n .

AL B... c.2. D.
- 3 8 3

o | W



Cau 57.

Loi giai

Tac gid: L.é Canh Dwong,Tén FB: Canh Duwong Lé

Chon A
pat x=
SB
Ta cb _1:VS.AMP+VS.ANP _ Vs amp n Vs avp :l(&S_P_i_S_NS_Pj :l(x+y) (1)
% % Wi e Weme 2\SB SC SD'SC) 4

. AN SPY_3 . o),
s85 0 s spsc) Y@

4

2 5 Vs.auw Vs pun _ Vs aun + Vs pun _l(SﬂS_N SM SN SP) 3
V Wsamp Wsemp 2

g A 1a , X
. T dieukién 0< y<1,tacd <1,

Suy ra %(x+y):%xy:>x+y:3xy =>y=

3x—1 3x—-1
2
hay le.ThayVéo (2) ta duoc ti s6 thé tichﬁzg. al .
2 Vo 4 3x-1
_ =0 (L)
2 3 32 -2 g
bit f(x)zi.x—,xe l;1},‘[21«') f'(x):—.x—f, f'(x)=0& 2 .
43x-1"" |2 4 (3x-1) =2 V)
1 3 2) 1 .V ) 2) 1
—|=f(1)==, f|=|==,dod min—L=min_ f(x)=7|=|=—.

Email: chuviettan@gmail.com ) . ) ) )
Trong céc hinh chop tr gidc deéu ngoai ti€p hinh cau ban kinh a , thé tich khoi chop nhé nhat 1a
32 16

A. —=a’. B. 10a’. C. @cﬂ D. —a’.
3 3 3
Loi giai
Tdc gid : Chu Viét Tan,Tén FB: Chu Viét Tin
Chgn A
Gidi:
Xét mit phang di qua dudng cao SH cua hinh chép va trung diém M cua 1 canh ddy cat hinh

chop theo tam giac can SMN va cit hinh cau theo dudng tron tim O ban kinh a noi tiép tam
gidc SMN.



M H N

Pat SNH =1,SH = x taco HN = xcott, MN = 2xcott

. . 1 4
Thé tich khdi chop 1a V = §MN *SH = 5x3 cot’ ¢t

SH:OH+SO<:>x:a+L<:>cost:
CcoSt? xX—a

Ta co 2
2 2
a x° —2ax a
a

2, _
5,Cot™ =

x(x—a)

sint=1-cos’t=1-
x_

(x —a
4a*x*

3(x—2a)

Ta xét ham s f(x) =

Vay V' = 1d rang x > 2a thi thé tich d6 moi ton tai.

4a*x*
3(x - 2a)

B 4a’x(x —4a)

khido f'(x) (e 22)

324°

khi x = 4a va canh déy bing 2a~/2

Vay khéi chop co thé tich nho nhat bang



Cau 58. Email: mhiepHD@gmail.com
Céiu 59. Cho hinh chop t&r gidc déu S.ABCD c6 canh bén bang 1, cac mit bén 1a cac tam giac co goc &

dinh S bang 45°. Cho A’ 14 trung diém SA, C’ thudc canh SC sao cho % = % Mit phang (P) di

qua A’, C’ cit cac canh SB, SD lan luot tai B’, D’. S6 nao gﬁn voi gia tri nho nhét cua chu vi t&

giac A’B’C’D’ .
A. 1.79 B.3.3 C.2.05 D. 1.3
Loi giai.
Tac gid: Vuong Manh Hi¢p.,Tén FB: HiepVuong
Chon A
5
N
/;' | \‘.
AR T
.’/ F \ \\-.
famimrt. N\
.'.\/*/ R BRSNS
y \.\\\ I, :- !',_ ——— :7\\
/ J‘.—\H\ . '-‘ ‘|I // \\
/ o, N\ / Noi
/ ' R L e moo
/ v 1B '- ,/"r
/. AN s
Al S g
B
5
4
3
o
10 8 ] T L] 5 4 3 2 1 1 2 3 5 [} T 8 8 10 1" 12 13 14
1
-2
-3
-4
-5
NPT S , SA SC _SB  SD __ SB sD 7
Tugid thiét ctabaitoantaco: — +—=—F+-—==>— +—==(1)
sa’ © sc’  sB’ ' sp'  SBr sp’ 2

Trai phing 4 mat bén cia hinh chop va ghép lai sao cho thu duge mot nua luc giac déu véi canh
SA tach thanh SA va SA’ va dit vio hé Oxy(hinh v&)
C a8t o S0 0 A0 1) A0 —1)- A (0-2)- a7 (0- =7 (2.0) - va
Khi 6 ta co: S(0; 0); A(0; 1); A'(0;—1); 4’ (0;5); 4 (0;=3) ¢ (350) s va
B'(a;a); D'(b; —b);a; b € (0;?).

M 1+1 7 7> 4 +b>4\/2
o — —_——_— — = _—
a b 2 2 a+b ¢ -7

Chu vi cin A’B’C’D’lac = A'B' + B'C' + C'D’ + D'4}




Cau 60.

m:jaz+(a_;)2+j(a_§)2+a2+jb2+(b_;)2+j(b_§)z+bz
- jaz+(a_;)2+jbz+(b_g)z . j(a_§)2+az+j(b_g)z+bz

2

=>c2\/(a+b)2+(a+b—1)2+\/(a+b)2+(a+b—§) >

= min(c) = 1.79

2% B'D' J BD.

Email: nvthang368@gmail.com ‘ . .

Cho hinh chop tir gidc S ABCD c6 mat bén SAB la tam giac déu canh bang anam trong mat
phang vudng goc voi ddy, day 1a hinh thang vuong tai A va B, va AD+BC=2b, véi a, b 1a

cac sd duong cho trude khong doi, C, D 13 2 diém thay ddi. Goi m 1a gia tri nho nhét cia dién

Dau “="xayrakhia =b =

tich toan phan cta hinh chop S ABCD (dién tich toan phan bang tong dién tich tat ca cac mit

4m ‘
cua hinh chép). Khi do gia tri — c6 dang: \/>_(.a+ y.b+\za +t.b°,véi x, y, z t 1a cac sb
a
nguyén duong. Tinh téng X+ y+ z+t
A.16. B. 18. C. 14 D. 13.
Loi giai

Tdc gid: Nguyén Viin Thing; FB: Nguyén Thing
Chon B

Goi E, F 1an luot 1a trung diém cua AB, CD = Ta c6 SE 1a duong cao cua hinh chép va EF 1a
duong trung binh cta hinh thang vuéng ABCD

Ha El L CD ta chirng minh dugc CD 1 (/)= S L CD
Ta cling chung minh dugc SA 1 AD, B 1 BC

a3 a3

Ta tinh duoc S:_:T; EF =b; SSAB=T; Spep =@, Sy, + S, =ab



Cau 61.

Va: &, =—S CD

Vi tong S TS

wsen T S + Sge khong doi nén dign tich toan phan cua hinh chép

SABCD dat GTNN < S, dat GTNN

Goi IFE= ¢ thi: El = EF.sing = bsing . Theo PL Pytago ta tinh duoc:

9=JE +EI? =%\/332 +apPsin

Ké DK//AB = DK=AB=a= CD=—2—

sing
2
= SSCD 11_\/33 +4b%sin® ga_la 382 +4b* = SSCD dat GTNN &
2 sing 2 4 \sin“gp

.
sing =1« ¢=90° va GTNN ctia S, bang: Za\/3az +4b°

2
Vay m \/_+2ab+4a\/3a vap2 = MM 0348043 + 41
a

=> x=3, y=8 z=3 t=4=x+y+z+t=18
tongtuetam2112@gmail.com

Cho hinh chop tam gidc S.ABC, S4 L (ABC ) .bay ABC latam giac vudng candinh B, SB=a
.Goi a 1a géc gitra hai mt phing (SCB) va (ABC). Xéc dinh gid tri clia sinar dé thé tich khéi
chop S.ABC 16n nhit.
_.sina:?. B. sina:%. C.sina=1. D. sinag =—
Loi giai ]

Tac gia : Tong Tué Tam, FB: Tam Tam Tué

Chgn A
(SBC)n(ABC)=BC

Taco: {BC L AB = BC L SB = ((SBC),(ABC))=a = SBA.

BC 154

= AB=a.cosa =BC;SA=a.sina.Nén V .. = %SA.SABC = %.SA.AC.BC = éa3.sin a.cos’ a.



: 2
Suyra V; - max < (sm a.cos a)max
bat x:sina(0<x<l), khi @6 sinoz.coszot=x(1—x2)=x—x3

Xéthamsé y=x—x° v6i 0<x<1tacod y =1-3x7,

1ap bang bién thién ta c6 Vinax = y(?} = V3_\3 = &

39 9

: 3
Vay V.. < sina = 5

Phongvathao@gmail.com
Ciau 62. Cho hinh 1ap phuong ABCD.A'B'C'D’ canh a. G la trung diém BD', mit phang (P) thay doi

qua G cat AD";CD'; D'B’ twong ung tai H,I,K . Khi d6 gia tri I6n nhét biéu thirc

1 1 1
= + +
D'H.D'l D'I.D')K D'K.D'H

1 2 2

A B.1%¢ c. 1o p.3
3a 3 3a 3
Loi giai

Chon A

Vi G la trung diém BD' nén G 1 trong tAm cua tir dién D'ACB’ ‘
Xét bai toan phu: Trong tam gidc ABC, O la trung diém cua BC; duong thiang bat ki cat

AB, A0, AC 1an luot tai E,1.F . Khi dé ta co: 22+ AC _, 40

AF Al

A
F

E
B
1) C
N
T B,C ké cac dudng song song voi EF cit AO lan luot tai M, N . Suy ra OM = ON va theo

Talet ta co:

AB AC _AM AN _AO-OM +A40+ON _, A0
AE  AF Al Al Al Al




Ap dung két qua trén vao bai toan ta duoc:
D'B' N D'C N D'4 ) D'M N D'F B D'O ,D'O
D'l DK DH D'N D'T D'G D'G

a2 a2 a2

. 1

Hay ta co: + + =1. Ta chimg minh duoc (ab+bc+ca)<—(a+b+c)* nén
4D'l 4D'K 4D'H 3

1 1 1 1 L, 1. 8

DHDI DIDK DKDH 3DI D'H D'K 3a’

Dau bang xdy ra khi (P) di qua G va song song v6i mp(ABC). Vay chon A.

Mail: lenhan42a2@gmail.com

Cau 63. Cho tir dién ABCD. Hai diém M, N lan luot di dong trén hai doan thaing BC va BD sao cho

2 ]f]\i 3% =10. Goi ¥;,V, lan lugt 1a thé tich cua cac khéi ta dien ABMN va ABCD. Tim

N SR 41
gia tri nho nhat cua —L.
2

N

A B.D. c.2. D>
8 8 7 25
Nguwoi giai: Lé Vin Nhédn Tén FB: le van nhan
Loi giai

Chon D

1

—d(4;(BMN)).S

v, 1

L4 (4:(BCD)) S, S

Goi H 14 hinh chiéu cia M 1én BD va K 14 hinh chiéu caa C 1én BD, khi d6 ta c6
Sy _ MHBN BM BN

S CK.BD  BC BD




BC _BD BC BD BC BD 25 BM BN _ 6
10=2—"+43—>2 6 — — =" "< " T > -
BM BN BM BN ~BM BN 6  BC BD 25
Déu “=" x4y ra khi BM = %BC, BN = %BD
Suy ra -2 > — 6 .
SABCD 25

Vay 4 nho nhat bing i
v, 25

2

Mail: lenhan42a2@gmail.com
Cau 64.

, BC BC BD

BM

N SR 41
gia tri nho nhat cua L.

£
A.i. B.é.
8 8
Chon D
1
—d(4;(BMN)).S
Ta cb 5: 3 ( ’( )) ABMN S

ABMN
1

SABCD

£ gd(A;(BCD)).SABCD

Cho ttt dién ABCD . Hai diém M, N lan luot di dong trén hai doan théng BC va BD sao cho

3ﬁ_10 Goi 1,V lan luot 1a thé tich cua cac khdi tir dién ABMN va ABCD . Tim

c.2. D2
7 25
Nguwoi giai: Lé Vin Nhédn Tén FB: le van nhan
Loi giai

Goi H 1a hinh chiéu cia M 1én BD va K 14 hinh chiéu caa C 1én BD, khi d6 ta ¢

Sy _ MH.BN BM BN
Sy CK.BD BC BD
022 BC BD /6.BC'BD _ BC BD _25  BM BN 6
BM BN BM BN ~BM BN 6  BC BD 25
Déu “=" xay ra khi BM = %BC,BN = %BD
Suy ra —28YN. Sap > — 6

25"

ABCD

Vay 4 nho nhit bang %

2

Email: lanntn.c3tk@nghean.edu.vn



Céu 65. Cho hinh hop dimg ABCD.A'B'C'D'.c6 canh bén AA'= a\/g , day 1a hinh thoi canh
a,BAD = 60" .Trén canh AB ly diém M khac A4 va B. Goi (P) la mat phing di qua M va song
song véi mit phang (ACD").

Khi thiét dién ctia hinh hop va mit phing (P) c6 dién tich 16n nhat thi dién tich caa 4AACD' 1a

302@ 3a2x/§ 3a2\/§ azx/ﬁ

B. C. D.

A.
- 8 4 2 8

Loi giai

Tdc gid : Nguyén Thi Ngoc Lan
Chon A

Trong mp(4BCD), qua M v& dudng thang song song vdi AC cit DB, BC lan luot tai E, N.
Trong mp(BDD B’), qua E v& duong thang song song véi D’O (O=ACNBD) cit B’D’ tai F.
Trong mp(4 'B’C’D’), qua F v& dudng thang song song véi AC cit A’D’, D’C” lan luot tai R, O.
Trong mp(44°D D), qua R v& duong thang song song voi AD’ cit A4’ tai S.

Trong mp(CC’D’D), qua Q vé& dudng thiang song song véi CD’ cat CC tai P.

Thiét dién 1a luc giac MNPORSDo cac mat dbi dién cta hinh hop song song nén cac canh dbi cua
luc giac thiét dién MNPQRS song song va 3 cdp canh do6 lan lugt song song vdi cac canh tam giac
ACD’.
= Cac tam giac JKI, ACD’, ROI, JMS, NKP déng dang=
MJ] MA NC NK PC PK D' Ji
= = = = = _Q = or = MJ=NK va PK=QI
MN MB NB NM PC'

PO QC' QP
= Cac tam giac RQI, JMS, NKP bang nhau (goi dién tich ctia chung 1 S1 va goi dién tich cac
tam gidc JKI, ACD’ lan lugt 1 S2, S)

Dit %:k; ta c6 didu kién 0<k <1 va co:



Cau 66.

2 2 2
s \ac DC AB
S_z_(ﬂjz_(JM+MKj2_(JM+MK
s luc AC AC  AC

= Dién tich thiét dién: S, = S, —3S,

2
j = (k+1)* = S, =(K+ 2k +1)S

1 3 1V 38 . s 1
S =28S(—k*+k+=)=2S|2—|k——| |<== (ddubing xdyra< k=—
= 28( >) L ( 2” 5 ( g xay 5)

S16n nhat < k = % < M 1a trung diém cta AB

2
Tacod: AACD'cantai D',AD =2a= S, =¢,

Email:datltt09@gmail.com
Cho khdi hop chit nhat ABCD.A'B'C'D’ ¢6 tong dién tich cua tat ca cac mat 1a 36, 46 dai dudng
chéo AC' bang 6 . Tim gi tri 1én nhat cta thé tich khéi hop ?
A. 8. B. 8/2. C.16v2 . D. 2443
Loi gii
Tdc gid :Vii Thi Hing,Tén FB:Pat Lim Huy
Chon B

, 2 b 4P =36
it a,b,c 14 kich thuéc ciia khéi hop thi tacohe 4& € 1).
2(ab+bc+ac) =36

(1)©{(a+b+c)2 —2(a+b+c)=36<:>{(a+b+c)2 =72 @{a+b+c:6\/§

2(ab+bc+ac) =36 ab+bc+ca=18 ab+bc+ca=18

Can tim GTLN cua V = abc.
Cach 1.

,{b+c:6\/§—a {b+c=6\/§—a
Ta cod

=
bc=18-a(b+c) be =18—a(632 —a)
Do(b+c)2 > 4bcnén suy ra (6\/5—0)2 24[18—51(6\/5—61)}

& 3a° -1242a<0= 0<a <42
Do d6 V =abc = a[18—a(6\/§—a)} =a’ —63/2a> +18a .Lap bang bién thién cua ham sb
fla)=a* —632a> +18a trén (0; 4\5] ta tim dugc GTLN ciia 7 la 82 dat dugc khi
a= 4\/§,b = ¢ =+/2 va cac hoan Vi.

Cich 2.
Dk tam thoi a,b,c e (0;6+/2)



Ta thdy a,b,c 1a 3 nghiém cua phuong trinh x* — 6+/2x> +18x—V = 0(2)
(2) < x* —6+2x% +18x = V7 .Lap bang bién thién cua ham s§ f(x) = x* — 64/2x> +18x va tim

V 16n nhat dé phuong trinh c6 3 nghiém(khong nhat thiét phan biét) thudc khoang (0;6~/2) thi
ra dap sb tuong ty cach 1.

Sai lam mic phdi la hoc sinh ding bdt Cési tim GTLN ciia V nhung diu =’ khéng xdy ra.
Tacd AC”? =a*> +b* +c* =36;8 =2ab+2bc+2ca=36=(a+b+c)’ =72= a+b+c=62

3 3
‘”é’”z 3 abc:abcﬁ(a+§+cj :[gj :16J5.Vay V stax =162

Ho va tén: Pham Thanh My

Email: phamthanhmy@gmail.com

Facebook: Pham Thanh My .
Cau 67. Cho hinh chop S.ABCD c6 ddy ABCD 1la hinh thoi canh a, cac tam giac SBC va SCD déu la

cac tam giac vudng can dinh . Tim thé tich 16n nhat ctia khéi choép S.ABCD .

A N2 B, a2 c a2, p. a2,

3 6 = 12 T 24

Chon C

ASBC va ASCD d&u la cac tam gidc vudng can dinh S = CS =2 BCS = DCS = 45°

aV2
2

Pit BCD =

Ve isen =2V sep = %CB.CD.CS\/I +2c0s BCS.cos DCS.cos BCD - cos> BCS —cos® DCS - cos® BCD

a*\2 ;
= Jcosa -cos’ a

6
V2 1 (1 a2
= ——| —-—cosa | <
6 4 \2 12

X . .. 3 —
Thé tich khoi chép S.ABCD dat gié tri 1én nhat bang £ 1\2/5 khi va chi khi cos BCD = % .

Email: anhtu82t@gmail.com



Cau 68.

Cau 69.

Cho tam giac ABC déu canh a . Mot diém M thay ddi trén duong thang vudng goc voi mit
phing (ABC) tai A ( M khac 4). Goi H, O lan luot 13 tryc tAm tam giac MBC va ABC.
Gia trj 16n nhét cua thé tich khéi tt dién OHBC bang:

a’ a a’ a

A —. B. —. C. —. .
121 144 145 112
Loi giai
Tdc gid : Pong Anh Ti,Tén FB: Anhtu
Chon B
M
F
d
B A
D
C

Ta c6 CE L (MAB) = MB L (CEF)= MB 1 OH

Tuong ty MC L OH = OH L (MBC)=> DHO =90° . K¢ HH' 1 (OBC) = H' thudc DO . Ta

NEYE

cO Sppe = 7 nén thé tich OHBC 16n nhit khi HH' 16n nhat; H chay trén dudng tron

3a

. 1
duong kinh OD nén HH' 16n nhat khi HH':%DO,khi do HH'=gAD:>HH':F va

1 , a3 a3
Vir osc ngH -SOBC Zm. Suyra V= m

Email: nghianguyennhan78@gmail.com ) . )

Cho lang tru tam giac déu ABCA'B'C"' voi d0 dai tat ca cac canh bang a. Xét tat ca cac doan
thang song song v&i mit bén 4BB'A' va co mot dau E nam trén duong chéo 4'C clia miat bén
AA'C'C, con dau kia F nam trén dudng chéo BC' ciia mit bén BB'C'C . Hiy tim d6 dai ngan
nhét ctia cac doan thang nay.

2a 2a

a a
A = B. — iy D. =
5 =5 5 NG
Tdc gid : Nguyén Thi Thanh Thdo,Tén FB: Nguyén Thanh Thdio
Loi gii

C

Chon B



Cau 70.

A v B

Dung mp(P) chira EF va song song mp(AA'B'B) cat AC va BC tai D va L
Tromg mp(P) tir L ké duong thiang song song v6i EF , cit DE taiK .
Dg‘ttCL=x,(()<x<a) .

Khiddétaco: EK=FL;,CL=LD=CD=x vaBL=a—x

BB'C'C 1a hinh vudng, suy ra AFLB vudngcantai L nénEK =FL=LB=a—x (1)
AA'C'C la hinh vudng, suy ra ADEC vudng cantai D nén ED=DC=x (2)

Tur (1) va (2) ¢6: KD =|ED— EK|=|x—(a—x)|=|2x—a] .

2
2a a

5 s

Suy ra d6 dai EF = KL = NKD* + DI’ =\x* +(2x—a)’* = \/(ng_

Suy ra EF ngan nhit bang 2 khi x= Z?a’ tuc la CL = % BC.

J5

Email: lethuhang2712@gmail.com
Cho hinh chép S.4ABCD day la hinh thang, day 1én BC =2a, AD =a , AB=b.Métbén (SAD)
1a tam giac déu. Mt phiang () qua diém M trén canh AB va song song Vi cac canh SA, BC.
(a)cit CD, SC, SB lanluottai N,P, Q.Dit x=AM (0<x<b).Gié tri 1on nhit cia dién tich
thiét dién tao boi (cr) va hinh chép S.4BCD 1a
2 2 2 2
AR g O3 ¢ & a3
6 12 - 3 2

Loi giai

Ho va tén ngwoi swu tam : Lé Thi Thu Hing,Tén FB: Lé Hing
Chgn C



Cau 71.

Hinh 2

(a)]|S4 vi BC n°n () || (SAD) = MQ|| S4, NP|| SD
Tacdé MN|| PQ|| AD|| BC

Theo DL Talét trong hinh thang ABCD: % = C—N (1)
BM BQ MQ
BA BS 84

Theo DL Talét trong ASCD : N _CP_ ﬂ (3)

CD CS SD
b—x

Theo DL Talét trong ASAB :

2)

Tu (1), (2), (3) suyra MQ = NP =

a; PQ:%Za; MN:a+%a

= Thiét dién 1 hinh thang cin va

MN—PQJZ

1 2
S, —E(MN+PQ)\/MQ ( 5

_l(ab+ax+2axj\/a2(b—x)2_az(b—x)z 1 a(b+3x) a3(b-x)
AN b b? 4p* 2" b 2
2 2
f(3 P B)(3b—3)< I(3x+b+3b 3xj _a\3
T 126 120 2 3
a3 b

Vay dién tich 16n nhat cua thiét dién 1a khi x = 3

Email: danhduoc@wgmail.com

Cho ba ntra duong thang Dx, Dy, Dz d61 mot vuong goc. Trén Dx, Dy, Dz lan lugt lay ba diém
A,B,C saocho 4,B,C#D va Sy pc =5 (s>0, s khong d6i). Gia trj 16n nhét cua dién tich
toan phan cua tir dién 4BCD 1a

A. 3. B. 3s. C. (\/§+1).s. D. 2435
Loi giai
Tac gia : Vii Danh Dugc,Tén FB: Danh Dugc Vii
Chon C



Goi H 1a hinh chiéu vuéng géc cia D 1én (ABC), trén (ABC) goi K = CH N AB
D¢ dang chimg minh dugc 4B 1 (CDH)=> CH L AB tai K va DK 1 AB.
Trong tam gidc CDK vudngtai D, c6 DH la duong cao nén HK.CK = DK 2
Suy ra
1 1 1 ?
AB* HK.CK = DK* AB* = 1K AB.—CK.AB = (EDK.ABJ = Sup4B-Saupc = SApAB

Chl'mg minh tlIOTlg tu co SAHBC'SAABC = SiDBC va SAHAC'SAABC = SKDAC

< s 2 2 2
Tir d6 (SAHAB +Sampc + SAHAC)'SAABC =SApap +Sapac +SApac

2 2 2 2 2
Suy ra Sxpap +SApsc +Sapac =Saupc =S

Theo bat ding thirc Bunhiacopxki ta co:

2

Do d6 SADAB+SADBC+SADACS 3.5
Suyra Sl‘p :SADAB+SADBC+SADAC +SAABC S(\/§+1)S

Dau bang khi Sxp45 = Sapac = Sapsc = DA= DB =DC

Email: tranquocanl980@gmail.com
Cau 72. Cho hinh chép S.ABC c6 day ABC la tam giac vuong can dinh C va SA L (4BC),SC =a .Tim

s6 do cuia goc gitra hai mat phang (SCB) va (ABC) dé thé tich khdi chop S.ABC 16n nhit..

A.arccos T6 B. arccos 76 C. arctan —6 D. arccot —6



Cau 73.

Loi giai
Tdc gid : Tran Quéc An,Tén FB: Tran Quoc An

Chgn A
BC 1 AC _—  — .
Taco: = BC L (S4C)= ((SBC),(ABC)) =SCA=a (0<a<90")
BC 1 84
Xét tam giac SAC vudng tai A, ta co: S
SA=SCsinS/a4=asina;AC=SC.cos§é'71=acosa
Do do :
11, 1, . |
Vs pe ==-—AC".SA=—a" cos” a.asina =—a’ cos” a.si
32 6 6
Xétham sé f(a) =cos’ a.sina trén (O;%) ,taco: AN > C
f'(a) =3cos’ & —2cosa = cos a(\/gcosa—\/a)(\/gcow
B
Vi ae(O;%j:cosa>O,\/§cosa+ 2>0.
. ' 6 6
Dodd: f'(a)=0=cosa =T<:> o = arccos —.
Bang bién thién :
o \/6_ T
0 arccos — —
3 2
f (@) + 0 -
f(@) Jam
0 0

2 r 4 6
Vay thé tich khoi chop S.4BC 16n nhat khi a = arccosg.

Email: dovancuongthptin@gmail.com i
Cho tir dién déu SABC canh AB=2a, D la diém thudc canh 4B sao cho BD=2A4AD . Goi [

1a trung diém cua SD. Mot duong thang d thay d6i di qua diém [ cit cac canh SA,SB tai

303
M, N . Khi duong thing d thay déi thi thé tich nho nhat cua khéi chép S.CMN bing (ﬂJ j_
n m

,voi (m,n)=1,m,neN.Tinh m+n

A.m+n=4. B. m+n=6. C.m+n=17. D.m+n=5.
Loi giai
Tdc gid :Pé Viin Cwong,Tén FB: Cuong Dé Vin
Chon D



Cau 74.

Trong tam gidc S4B ké AE,BF lan luot song song voi MN

Tacs SM_SL SV S o,
S4 SE SB SF
Suyraﬁ+2S—B:3S—D:6
SM SN ST

pat 22 _ v 1
SN

S—A=6—2x,x<3
SM

< .. SM 1 SN 1
Trddé —= —— =
S4 6-2x SB «x
1

= Vs MNC T

3

(2a)3 V2

3
Vi 6x—2x" dat gia tri 16n nhat khi x == nén min Ve e = 5VSABC = g— = (—j —

2 2\ o

2 12 3 2

Vay m=2,n=3=>m+n=>5

Email: builoivka@gmail.com

Cho hinh chop déu S.ABCD c6 dién tich tam giac SAC béng L Tim gia tri 16n nhat cua

N

khoang cach tir 4 dén(SBC).

B. 1. C.\/E- D L

NG

A.

N | =

Loi giai
Tac gia: Bui Thi Loi Facebook: LoiBui



Cau 75.

Goi O=ACNBD.Do S.ABCD la hinh chép déu nén SO L (ABCD).

SO 1L BC

= BC L (SOM)
OM 1 BC

Goi M la trung diém cua BC, ta cd {

= (SBC) L (SOM ) ;(SBC) N (SOM )= SM

OH Trong mit phang (SOM),ké OH L SM (H e SM ) thi OH L (SBC).
d(4,(SBC))=2d(0,(SBC))=20H .

Goi canh hinh vudng 13 x (x> 0). Ta c6 AC=x/2.

1 1 28 V2o
S, ==SO.AC==8S0xJ2 = S0="Lasac - N2 _
ASAC o 2 AC  x2 «x

Tam giac SOM vudng tai O c6 dudong cao OH nén

1x
o 2 S0OM <) 1 _
SM 1 X 1 X’
5t 25t
x4 x* 4
x’ 1 x’ R 1
Ma —+—2>2,|—.—=1nén OH <—=d(0;(SBC))<1.
X 4 x° 4 2

2
Dau bang xay ra khi Lz = x? & x=+/2. Vay gia tri 16n nht cia OH bang 1 khi x = V2.
X
Email: Samnk.thptnhuthanh(@gmail.com
Cho hinh chép tir gidc S.ABCD, c6 day ABCD 1 hinh binh hanh, AD =4a(a > 0), c4c canh bén

ctia hinh chép bang nhau va bang a+/6 . Thé tich cua khéi chop S.ABCD 16n nhat thi cosin ciia
goc giira hai mit phang (SBC) va (SCD) bang:

1 2 1 2
Ao B. /1o C.510 D.3 770 -
Loi gii
Tdc gid : Nguyén Khic Sam,Tén FB: Nguyén Khic Sam
Chon B



Cau 76.

Goi O la giao diém cua AC va BD do ASAC, ASBD cén tai S nén

SO L AC, SO L BD=>SO L (ABCD). Tir gia thiét suy raOA =0B=0C=0D = ABCD la
hinh chir nhat.

PitAB=x,x >0= AC=+16a” + x>

J16a? +x° \8a? —x? 1 8a’ — x?
:AO:#: O:T: —

S VABCD = §4a.x.

8a’ 8a’
S%.(xz +8a’ —xz):% = V,pcp Max =% khi x =2a. Suy ra, SO=a.

Chon h¢ toa do sao cho O(0;0;0), S(0;0;a), B(—a;—2a;0), C(—a;2a;0), D(a;2a;0)
Tim duogc vtpt cua mp(SBC) 1a n—SBg(l;(); —1) ,

vtpt ctia mp(SCD) 1a n_SC;(O;1;2) .

2 .
=CcosQ= E’ vl ¢ la goc gitra hai mat phang (SBC) va (SCD).

. . ) g . 2
Vay cosin cua goc gitta hai mdt phang (SBC) va (SCD) bang E

buichithanh1987@gmail.com q i
Cho tam gidc OAB déu canh a. Trén duong thang d qua O va vudng goc voi mit phang
(OAB) lay diém M sao cho OM = x. Goi E, F lan luot 1a hinh chiéu vudng goc ctia 4 trén
MB va OB .Goi N lagiao diém cia EF va d . Thé tich tt dién 4BMN cb gia tri nho nhét la:
a2 a3 a*\J6 a2

B. C. D.
12 12 Y 6

A.

Loi gidi
Tac gia: Bui Chi Thanh Faceebook: Thanhbui
Chon C



Cau 77.

Do tam gidc OAB déu canh ¢ = F 14 trung diém OB = OF = %.

AF 1 OB
Ta co = AF 1 (MOB) = AF 1 MB.

AF 1L MO

Mit khac, MB L AE Suyra MB 1 (AEF)= MB L EF.

. OB OM OBOF d°
Suy ra AOBM @« AONF nén — =——=0ON = =—,
ON OF OM  2x

Taco Vg = VABOM + VABON

2 2 2 2 2 2 3
:§SA0A3(0M+0N)=%.” ‘/5.(““_):“ */g(xﬂ_]z“ */g.sz.;—:” Xy
X

4 2x 12 2x 12 12
2
. 2
Pang thuc xdy ra khi x = 9 o= ay2 .
2x 2

Email: trungthuong2009@gmail.com . ‘
Cho hinh choép tam giac déu S.ABC c¢6 canh day bang canh bén va bang 1. Goi M, N 1a hai

diém thay ddi 1an lugt thudc cac canh AB, AC sao cho mit phing (SMN ) ludn vudng goc voi
mat phang (ABC) . Pit AM =x, AN = y(0< x;y <1). Goi M,m la cac gia tri 16n nhat va
gi tri nho nhét cua dién tich tam gidc SMN . Tong F = M +m 1a:

A 4x/€+9x/§ B 4\/€+9x/§ C 4\/€+3x/§ D 2\/€+3\/§

36 18 18 9
Loi giai
Tac gia : Pham Thanh Trung,Tén FB: Pham Thanh Trung
Chon A

J6

Goi H la trong tdm tam giac ABC . Khi d6 c6 SH 1 (ABC);SH = N
Do mit phang (SMN) L (4BC)= SH — (SMN)

1 J6

Vay S(SMN)=_SH.MN == ~MN .

Goi K 1a trung diém BC khi d6 c6

AB  AC _AK 1 1
+ =2 S>—+—=3x+y=3x
AM AN  AH x y

Laico MN* =x"+y> —xy=(x+y)* —3xy =9(xy)* = 3xy



4
Do x+y:3xy<:>2\/gé3.xy<:>xy2§.\/i x;y£1:>(x—l)(y—l)20<:>xy£l

. 2
A min £(¢) = i min MN = g
Xéthim sb f() =97 —3t(= <1< =) taco =
9 3 3
max f(t)=— max MN =—
4 2
. 246
MN)=——
) min S(SMN) 9 46+ 942
Vay >F=—
2 18
max S(SMN) = 7
hoatoankl 5@gmail.com

Céu 78. Cho hinh hop chit nhat ABCD.A’B’C’D’, ABCD l4 hinh vuéng canh bang 1, A'A =2. Goi (P)

12 mit phing chira CD’, tao v6i mit phang (BDD’B’) mot goc 30°va cit canh BB’ tai K . (P)
chia khéi ling tru ACD.A’C’D’ thanh hai phan, ti s6 phian nhd va phan lén bang

% (aeN,beN,(a;b):l).Téng a+b bang

A.8 B. 10 C.11 D.9

Loi giai

Tdc gia: Nguyén Viét Hoa, FB: Hoa Nguyén Viét

. Goi ©=ACNBD=CO L (B'D'DB)



0 Goi H 1a hinh chiéu cua O trén D’K, suy ra goc giita (P) va (B’D’DB) 1a
CHO =30°.
\/5 0 . \ < A o 9 ,
O CO=—=0H=CO.c0s30" = 7 . Goi I 1a trung diém cua BB’, ta c6
|l ' ’\/g 1
BB'=+/2,D [LO0LOI====(CDT)=(P)=>H=K=1.

O Xac dinh thiét dién cta (P) va ling try ACD.A’C’D’ 1a tam giac CD’N nhu hinh

ve

]

1 1 1 1 1 1 1 1 1 1 1 2 1 1 2
MO'==B'K==BB'=—=MO=NO'=-0C=-A'C'=>C'N==A"'C'= S cp ==S,cp
2 4 3 6 3
1 . 2 ., 2

Veenn = ECC Syep = §CC Syen == -Vacpacp > a+ b=9.

Email: kimngochnl981@gmail.com
Cau 79.

Cho tt dién ABCD ¢ AB.AC.AD =3a” , O 1a mot diém bét ky thudc mién trong cta tam giac
BCD. T O ké cac duong thang lan lugt song song véi AB,AC,AD cat cic mit phang
(ACD),(ABD),(ABC) lan luot tai M, N, P . Gia tri 1on nhat cta tich OM .ON.OP
3a B. & c . <
8 =9 3
Loi giai

Tiéc gid : Nguyén Thi Kim Ngoc,Tén FB: Kim Ngoc Nguyén
A

Goi BONCD =E . Trong (ABE) ké duong thing qua O song song voi AB cit AE taiM
Tuong tu voi N, P .

Ta co _OE _Ssoe )

AB  BE S,

Tuong ty: ON — Saosp OP — Sonc
. C SABCD AD SABCD
OM ON OP
= + + =1
AB AC AD

OM ON OP
f—t—>

3
_33/OM.ON.OP — OM.ON.OP < AB.AC.AD _
AB  AC AD AB.AC.AD

a

9




Cau 80.

3
max(OM.ON.OP)=a— khi oM = ON = op =l hay O la trong tam tam gidc BCD .
9 AB AC 4D 3

Email :Binh.thpthauloc2@gmail.com
Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh va c6 thé tich 1a ¥ . Diém P 1a trung
diém cua SC. Mt phang ()qua AP cit hai canh SB va SD lan luot tai M va N.Goi V; la

thé tich ciia khdi chop S.4AMPN . Tim gi4 tri nho nhét cia ty s6 % ?

c. L. D.

A2 B. L. C.
3 8 3

o0 | W

Loi gidi
(Ho tén : Pham Vian Binh,,Tén FB: Pham van Binh)

Chon C
Cach 1
Détazﬁ, =
SB
Ta ¢6 ﬁ:VS,AMP+VS,ANP _ VSAAMP n VS.ANP Zl(&.S—P+S—N.S—PJZL(a+b) (1)
v v W, e 2WVipe 2\SB'SC SD'SC) 4
Lai ¢6 ﬁ:VS.AMN""VS.PMN _ Vs aun n Vs.pun :l(%S_N Sﬂ.S—N.S—PJZEab Q).
7 % W o 2Viewy 2\SB SD SB SD'SC) 4
Suyra L(atb)=2ab e a+b=3ab=b=—" Tudidukién (0<b<1),taco <1,
4 4 3a—1 3a—1
1
haya > —.
yaz o
2
Thay vao (2) ta dugc ti sé thé tich 5:i a
V 4 3a-1
=0(L)
3 & 1 3 34> -2a ¢
bat f(a)=—. ;ae|l—;1|,taco f'(a)=—. =0
@)= 5 [2 } /@)= (Ga—1)’ a:%
1 3 2 1 V 2 1
—|=f()==;f|=|==,dodd Min—+= Min f(a)=f| = |=—.
a)7r0=50(3) 3 to 0o e =1 3)-5

Céach 2 : (Tham khéo ¥ kién C6 Luu Thém)

Tir gia thiét va cach dung thiét dién ta co :



Cau 81.

Cau 82.

S4 SB _SC—2;d:E:>a+c:b+d:3

a=—=b=——;c=—=
sS4 s sp SN
Khids L-dtbrerd 6 35, 3 1. Nh,1
V. dabed  412bd  4bd 4(b+dj 37773
2
:>Min£:l
Vo3

Email: phuongnamthptgxl@gmail.com o )
Mot nguoi tho go lam moét céi thung dung nudc dang hinh hop chir nhat c6 nap bang ton. Bict
rang dudng chéo hinh hop bang 6dm va chi duoc st dung vira du 36dm* t6n.Voi yéu cau nhu
trén nguoi tho lam duoc cai thung cé thé tich 16n nhat 1a Vdm®. Gia tri ciia V gan gia tri nao nhat
trong cac gia tri sau?

A 11,3, B.11,32. C. 11,31. D. 11,33.

Loi giai.
Tac gia: Tran Vian Nam,Tén FB: Trdan Vin Nam
Chon C
Goi kich thude cua khoi hop 1a x,y,z (x,y,z>0) theo bai ra ta cé

X4y 42 =36 [x+y+z=6J2 x+y=632-2
= =
xy=18—(6\/§—z)z

xXy+yz+zx=18 xy+yz+zx=18

Ta ¢6 (6&—2)2 >72-4(6v2~z)z = z e[ 0442 ]

Thé tich: xyz =2 —622% +18z = f(2)
F2)=322—12422+418; f(2) = 0 = z=~/2;2 =32

Khi d6 []Ol;/{cj_;c]f(x):Max{f(O),f(ﬁ),f(3\/§),f(4\/5)} = {f(2), f@2)} =82 = 11,31

Vay thé tich 16n nhét cua thung 82 ~11,31 khi (x;y;2) = (v2;+/2;44/2) va céc hoan vi ctia no.
Email: phuongnamthptgxl@gmail.com

Goi ¥ 1a thé tich nhd nhat cua khoi chop tir gidc déu trong so cac khoi chop tur gidc deéu c¢6 khoang
cach giira hai duong thang chéo nhau gdm mot dudng thang chira mot dudng chéo cua day va
duong thang chira mot canh bén hinh chop bang +/3 .Khi d6 7 bang bao nhiéu?

A.V=3. B.V=9. C. V=93. D. v =27.
Loi giai.
Tdc gida: Tran Vin Nam,Tén FB: Tran Vin Nam
Chon B

Xét hinh chép tir giac déu S.4BCD, dat AB=x, SO=h. V&i O 1a tim cta hinh vuéng ABCD
=80 1 (4BCD). Qua O ké duong thang OH vudng goc voi S4 Vi H €54 .



, |BD 1L AC
Taco{

= BD 1 (SAC)= BD LOH.
BD LSO

Suy ra OH 1a doan vudng goc chung cia S4 va BD.

Theo bai ra, ta c6 d =d(S4,BD)=O0H ——OH =+/3 .

Tam giac S40 vudng tai O, c6 dudng cao OH suy ra

1 1 1 1 12 c

= ==t
3 OH® SO 04> W x°

L?‘ic"’l:LJri:LJriJrL > 33L.L@hx2227.
30K xR X X, T VA X!

1 1
Vay Vigep = gSO-SABCD = ghx2 >9=V =9

Tdc gida: Tran Vin Nam,Tén FB: Tran Vin Nam
Email: nguyenhangl5401@gmail.com
Cho khéi chop S.ABC c6 day la tam giac vudng can tai B . khoang cach tir 4 dén mit phing
(SBC) bing av2, SAB=SCB=90". Xac dinh do dai canh 4B dé thé tich khdi chop S.ABC
nho nhat.

av/10

2

éax/g. B. 2a. C.

D. 3a«/§

Loi gidi
Chon A
Tén tic gid: Nguyén Thity Hang Tén FB: Hang-Ruby-Nguyén

Duyng hinh vuéng ABCD , canh bang x, ta cd6 SD L (ABCD); dit SD=h.
Dung DH L SC= DH 1 (SBC) Ta co d(A; (SBC)) =d(D;(SBC))=DH = a2
1 1 1

=>—+—=—(%
xZ h2 232()
2 3
:>V=lh.x2=a—. 2h >
6 3 h-2a

3

Xét f(h) =hzh—2 (n>av2)

272
—za



W (h2 —632)

"(h) =
S 3(}12—2a2)2

h aﬁ a\/g oo

y' 3 0 +
@
Vay f(h) nho nhatkhi 4 =av6 —Lsx=0a3

Email: honghacma@gmail.com

Cau 83. Cho hinh chop tr gide S.ABCD, c6 day ABCD la hinh binh hanh, AD=4a (a>0), cac canh bén
ctia hinh chép bing nhau va bing av/6 . Khi thé tich cta khdi chop S.ABCD dat gié tri 16n nhat
thi cosin ctia goc giita hai mat phang (SBC) va (SCD) la

2 2 1 1
A ——— B. — C. - D.—
V10 J10 5 S
Loi giai
Tdc gia : Trwong Hong Ha,Tén FB: Truwong Hong Ha
Chon B
Dung hinh

Goi O la giao diém cua AC va BD, Do ASAC va ASBD cén tai S nén
{so LAC

— SO L (ABCD)
SO L BD

Tir gia thiét = ABCD 1a hinh chir nhat

[ 2 2
Pit AB=x (x> 0)= AC =+/16a° +x’ :AO:%\/16a2 +x° :SOz%
2 2
=V, %4a.x.—m=%.2x.\/8a2 —x’

2



Cau 84.

8a’

‘ a
Ap dung bdt cosi ta dugc Vg spop < g(x2 +8a° —x*)=—m

= V§ apep Maxkhix =2a = SO =a

Chon h¢ truc toa d§ nhu hinh vé€ ta dugc O(0; 0; 0) , S(0; 0; a), B(-a; -2a; 0), C(-a; 2a; 0), D(a;
2a; 0)

VTPT ciia mp(SBC) 1a ng. = (1;0;—1)

— 2
VTPT cua mp(SCD) 1a ny, =(0;1;2) = cosp=—=

J10

Email: Nguyenvandieupt@gmail.com
Cho tir dién déu ABCD c6 canh bang 1. Hai diém M, N di dong trén cac canh AB, AC sao cho

mit phang (DMN ) vudng goc v6i mit phang (ABC).

Goi S, la dién tich 16n nhét cta tam gidc AMN . §, 1a dién tich nho nhét cta tam giac AMN .

S
Tinh 7 =—L.
2
A T—E. &ng. C.T:§. D.ng
9 8 7 7
Loi giai
Tdc gid : Nguyén Vin Digu,Tén FB: dieupt Nguyén
Chon B

Taco (ABC)N(DMN)=MN va (ABC)L(DMN) nénké DH L MN thi DH 1 (ABC).
Do DA=DB=DC = HA=HB=HC, = H latim dudng tron ngoai tiép tam giac déu ABC .

bat AM =x,AN =y (0<x,y<1),taco S, :%AM.AN.sin60°:§xy (1).

Mat khéc, Sy =S +Sams = %AH.AM.sin 30°+ % AH.AN sin30° = g(x +y) (2)

Tu (l)va(2)suyra x+y=3xy.
bat xy =t = x+y =3¢ = x, y la nghiém cua phuong trinh X*-3tX +1=0 (*).

Can tim ¢ ¢ phuong trinh (¥) ¢6 2 nghiém X,, X, thodmdn 0< X, <X, <1.

2

X
(NeBX-1)i=X’ot= 3 (do X = % khong phai 1a nghiém cia (*)).



2

. X 1 .
Xéthamso f(X)= T trén [0;1]\{5} 6 bang bién thién nhu sau:
* [y Y L L-.rl'-‘]
X 1 2
0 — — 1
3 3
fylo - - 0 ¥
X 1
f( ) 0 450 —
2
4
—i _
9
A A 1., 4 1
Yéu cau bai toan < —<r<—.
9 2
BB BB L
Sy =—xXy=—1t<—=§ =—  datkhi 2 hoac 1.
4 4 8 8 y=—
y=1 2
3 3 4B 3 . 2
SAMNZTWZTIZ?:S2=?’datkhlx:yzg‘
Vay T=—==.Dipan B

Email: nguyenminhduc.hl@gmail.com
Cau 85. Cho hinh chép S.ABCD c¢6 day ABCD la hinh vudng canh a, SA = a~/3 va S4 vudng goc
v6i mit phang day. M va N 14 hai diém thay d6i 1an luot thudc cac canh BC va DC sao cho

MAN = 45" Tim theo @ gia tri 16n nhat cua thé tich khdi chop S.AMN .

3 3 3 3
A.‘“/g. B.‘“/E. c.‘“/g. D.“*/g.
-6 2 3 4

Tdc gia : Nguyén Minh Pirc,Tén FB: Duc Minh
Loi gidi
Chon A



1 a\/g

Taco Vs ZESA'SAMN =—

S -

bat BM = x,DN = y;x,y €[0;4].
Tam gidc CMN vuong tai C nén
MN?* =CM* +CN’ hay
MN? :(a—x)2 +(a—y)2.

Ap dung dinh 1y ham s6 cosin cho tam giac AMN ta co

MN? = AM* + AN*> —2AM .AN cos MAN
=MN*> =2a" +x* +y’ —\/Z(a2 +x2)<a2 +y2)

Suy ra (a—x>2 +(a—y)2 =2a" +x" 4+’ —\/2<a2 +x2)(a2 +y2)

2
a —ax
a+x

& (ax+ay) :(az—xy>2 Saxtay=a —xyy=

Dién tich tam giac AMN la

:l(az—xy> a a +x '

SAMN = SABCD - SABM - SADN - SCMN
x* —{—a2
x+a

Xétham sé f(x)= trén doan [0;4].

_ x4+ 2ax—a’
(x+af
Talaics f(0)=/(a)=a:/((V2-1)a)=2(v2~1)a.

Suy ra Iﬁa?f(x) =a.

Taco f'(x) ;f'(x):O@xz(\/E—l>a.

Vay thé tich khoi chop S.AMN dat gid tri 16n nhat bang %cf.

Email: thienhuongtth@gmail.com
Cau 86. Cho hinh chép S.ABCD cé the tich1a V', ABCD 1a hinh binh hanh c6 tdim O. Goi [ 1a trung

diém cua SO, (P) 1a mat phing qua I sao cho (P) cit cac canh S4,SB,SC,SD lan luot tai
cac diém M, N,P,Q. Tim gia tri nho nhat cta thé tich ciia khdi chop S.MNPQ .



AL B. L. c. L. p.~.
4 2 12 — 8
Loi giai
Tiéc gid : Nguyén Vin Thanh,Tén FB: Thanh Viin Nguyén
Chon D

pata A, SB _SC D
sM’ SN SPT SO

1

VSABD = VSBCD = Vo = EV

Voo =V VSNPQ =V,

Tacékétqué: a+c:b+d:2i—?:4

% =abd ; % =cb.d
| |

2

:&+&:b.d(a+c):4b(4—b) <16 v61 0<bh<3
v

Mitkhac: 2loso (Yoo Vo 2V 2
no n, Vv, WV+V, Vo

4

Do do: <16 =V o ZE

S.MNPQ

Email: tranducphuong.rb@gmail.com
Cau 87. Cho OABC la tr dién vuong c6 OA=a,0B =b,0C =c va chiéu cao OH = h. Tim gia tri 16n

nhét cua .
at+b+c

1
A. 343. B. 3. C.—. D.

(99)
ey
W | =

Chon C



1 1 1 / 2,22
Ta co —:—2+—+L2233 %, (a+b+c)2 >N a’h’c’
a a’bc

h? b ¢

2
SN UAL AT NS SN R By
h a+b+c 33

Dau “="xayrakhi a=b=c.

Tdc gid: Tran Dirc Phwong,Tén FB: Tran Pirc Phwong



Cau 88.

Cau 89.

Email: tranducphuong.rb@gmail.com
Cho OABC la ttr dién vudng c6 OA=a,0B=b,0C=c va chiéu cao OH =h,

Suots = Si-Saone = S3>Ssocs = Sy - Tim gid tri nhé nhét cia w .
A9 B. L. c.2. D. 2.
3 2 9
Ce ens , 1 1 1 1 1
Loi gidi Ta co F=?+b—2+c—2, Sl+S2+S3=E(ab+bc+ca)
S+S,+S8, 1(1 I 1 1 1 9
Vay —————=—| —+—+— |(ab+bc+ca) >3} 3a*h’c® ==,
i h? 2(a2 b’ czj( ) 2 Na*bc? 2

Dau “="xayrakhi a=b=c.
Tdc gid: Tran Dirc Phwong,Tén FB: Tran Pirc Phwong

Email: dongpt@c3phuctho.edu.vn

Cho tir dién S ABC va M 1a mot diém di dong, nam bén trong tam gidc AABC . Qua M ké

cac duong thang song song voi S4, SB, SC cit cac mit phiang twong tng (SBC), (SAC), (SAB)

lan  lwot tai A, B,C . Khi d6 g4 tri 1én nhdt cua biéu thuc

MA" MB' MC' MA MB' MC'

+ + +

T= iy 1a
SA4 SB SC SA SB SC
A2 B, 2 c. 2 p. 3
8 = 27 27 8
Loi giai
Tdc gid : Hoang Tién Péng,Tén FB: Hoang Tién Péong
Chon B

Trong (ABC) goi N=AM NBC; P=BM N AC; Q=CM N AB .



Cau 90.

Trong (SAN) ké MA'//SA; A'€ SN .

Trong (SBP) ké MB'//SB; B'e SP .

Trong (SCQ) ké MC'//SC; C'e SQ .

MA' MB' MC'_NM PM OM _Suuc , Suuc , Swus

Theo dinh ly Thales ta c6 : = = =1
S4 SB  SC NA PB 0OC S s Swuic Sius
Theo Bét dang thitc AM-GM lai ¢6 1= MA + M5 + Mc >33 M4 .MB .MC
Ss4 SB SC S4 SB SC
MA'" MB' MC' 1 1 28 \ MA' MB' MC' 1
. . <—=T<l+—=—.Dau"="xayra & = = =—.
S4 SB SC 27 27 27 S4 SB  SC 3
28

Khi d6 M 14 trong tim tam giac ABC . Vay gia tri I6n nhét cia T’ 1a 57

Email: duckhanh0205@gmail.com

Cho mit ciu (S) cobankinh R khong dbi, hinh non (N) bat ki noi tiép mat cau (S) nhu hinh
v&. Thé tich khdi non (N )Ilavw; thé tich phan con lai 1a V. Gié tri 16n nhét cia g béng
2
NG
N\ %
32 B. 22 c.® D. 2.
49 - 76 81 81
Loi gidi
Tac gia : Huynh Dwrc Khanh,Tén FB: Huynh Dirc Khanh
Chon B
Thé tich khéi clu: ¥ == zR®. Ta c6 V,=V-V, J_ 1
3 AT
4

V., : 14 . 1, £
Suy ra — 16n nhat < — nho nhat <V, dat gia tri lon nhat.
2 1

Xét phan mat cat va ki hi€u cac diém nhu hinh ve.
M

N\«

\ /

Tam gidc AKM vuodng tai K nén IK* = AIIM ——r* =h(2R—h).

Thé tich khdi nén: V; = %mfzh = %ﬂhz (2R-1)

— 3 3
=éﬂh.h.(4R—2h)glﬂ.(thth:R 2h} :32;rlR .

_ 3 3
Ta cé lnhz(ZR—h):lzzh.h.(4R—2h)Sln_(h+h+4R 2hj _32zR"
3 6 6 3 81



Cau 91.

Cau 92.

2zR’ 2
2R hido =22
v, 76

Vay GTLN ctia V; bang

Email: thinhvanlamha@gmail.com
Cho hinh vuéng ABCD canh a . Trén duong thing vudng goc véi (4BCD) tai A lay diém S
(S khéng tring véi A4) va trén canh AD 1dy diém M sao cho SA”>+ AM?* =4’ . Tinh gié tri
16n nhat ¥ cia thé tich khdi chop S.4ABCM khi S va M thay doi.
3 3 3 3
N B.V I A £ D.VO=3a\/§.
max 12 max 8 max 24 8

Loi giai

Tdc gia: Nguyén Vin Thinh Tén FB: Thinh Nguyén Viin
Chon B

bat AM =x, SA=y (0Sx£a,y>0).
. 1 1
Taco Vg oo ZESABCM.SA:g(a+x)ay.
Do SA* + AM* =a” hay x>+ )y’ =a* = y=a’ —x".

Khi do Vg o =— (a+x)\/a -x’ \/a+x ) (a—x).

Ap dung bét dang thirc Cosi cho bon s (a+x),(a+x),(a+x),(3a-3x), ta co

3

4
:(Ej .a4:>(a+x)3(a—x)ﬁf—ga4.

4

(a+x)3(3a—3x)ﬁ{
a3\/—a 3\/3'

6 4 8

3(a+x)+3a—3x}4

Suyra Vg ypey <

max

e a3
Vay V. —%,datdu:qc khi a+x=3a—3x<:>x=%; y=la*-| & :i.
Email:kientoanhl2@gmail.com . )
Cho hinh chép S.ABCD c6 day ABCD la ntra luc giac déu ndi ti€p duong tron duong kinh
AD =2a; SD =a+/3, gbc gilta SD va AC 1a ¢ véi sing =§. Goi M 1a diém thay ddi trén
CD, goi () la mit phing di qua M , song song v6i AC va SD. Xac dinh va tinh dién tich
thiét dién khi (e) cdt hinh chép S.4BCD . Tim gié tri 16n nhét S

max

cua dién tich thiét dién do.



3 2 2 2 2 4 2
A S, =22 B.S_ = N c.smax=“ﬁ. S, =22
5 5 5 5

Loi giai _
Tac gia: Nguyén Trung Kién., Tén FB: Nguyén Trung Kién

Chgn A

-Ké MN//AC (N € AB); NP//SD (P e SA4); MQ//SD (Q € SC).

Goi O= ACNBD; E = MN NBD; F = PQNSO; R = EF N\ SD.

Khi d6 thiét dién can tim 1a ngii giac MNPRQ , trong d6 t giac MNPQ 1a hinh binh hanh.
- Nhan thdy ABCD 1a nira luc giac déu noi tiép dudng tron duong kinh AD = 2a

_,1ACD=90° | - 3 OB_BC_1_BO_1
BC—CD=a OD 4D 2 BD 3

- bat x=% (0<x<1). Khiddo MN =x.AC, MQ =(1-x).SD.

Suy ra Sy, = MN.MQ.sin ¢ = x(1-x).SD.AC.sin g

- Dung OK//SD (KeSB):O—K:&:l:OK:lSD.
SD BD 3 3
Laico: LR _SE_DE_DM _\  pp_vox="sD
OK SO DO DC 3

Do goc gitta RE va PQ bang ¢ nén

2

S %PQ.RF.singo :%MN.RF.singo :%SD.AC.sin(o

Q =

A Sx :
Vay Synpro = Sunro + Spro = x(l —?j.SD.AC.sm(p (*).

Ap dung bét dang thic Cauchy, ta c6

2
S_X l_s_x Sl 5_X+1_5_X :l:>)(f 1_5_x Si
6 6 41 6 6 4 6 10

2
Tu (*) Suy ra SMNPRQ S%-SD.AC.SiH@Z%.a 3,a\/§,§:3i

5



Cau 93.

Cau 94.

Ding thirc xay ra khi va chi khi %zl—%@xz%

3a®
Viy §  =—
. y max 5

Email: huunguyenl979@gmail.com
Cho tir dién déu c6 canh bang a. M 1a mot diém thudc mién trong cia khoi tir dién twong Ung.

Tinh gia tri 16n nhét cua tich cac khoang cach tur diém M dén bon mat cua t dién da cho.

4 4 4 4
.4 ) c.‘“@ D.‘“@
521 576 81 324

Ho tén: Pao Hiru Nguyén Fb: Dao Hiru Nguyén
Loi gidi
Goi 1, 1y, 1y, 1, lakhoang canh tir diém M dén bdn mat
cua tir dién.
Goi S 1a dién tich mot mat cua tir dién
Thé tich cua tir dién 13

Vzé.S.h:%.S.(iﬁl+r2+r3+r4)<:>r1+r2+r3+r4:h_

Puong cao cta tir dién 1a 4 =

S av6 S 44 a
uyraT—r1+r2+r3+r4_ K1y B by & K0, < —

576
Dau “="xayrakhi r,=r,=n =r4:ﬁ=a\/g

4 12

Khi d6 M 1a trong tdm cua tur dién.
Email: diephd02@gmail.com
Cho hinh chép S.ABC c6 SA=a (0<a<+2), cdc canh con lai ciia hinh chép déu bing 1. Khi

Ve e dat gia tri 16n nhat thi gia tri biéu thic P =4a" +a” —2 thudc khoang nio sau day?

A. (1—5;8) B. 2,2 1 C. 9;3—7 . D. 8;2 )
2 — 4 4 4 4

Loi giai
Tdc gid : Nguyén Ngoc Diép,,Tén FB: Nguyén Ngoc Di¢p
Chon B



Cau 95.

B

Goi 1,J lan luot 1a trung diém cua S4 va BC.
ASAC cantai C = S4 L IC
ASAB cantai B = SA 1 IB = SA 1L (IBC).

2
AIAB Vuéngtai[,IA=%SA=%,AB:1:>IB=\/ABZ—IA2: 42“ .

[ 2
AIJB vuodng tai J , JB=%:>IJ:\/IBZ—BJ2 = 32a .

_ 2
S e :%IJ.BC: 3—a
1 1 1 1 a3 —a?
VS,ABC = VS.IBC + VA.IBC :§SI'SNBC+§AI'SAIBC :g(SI"' AI)'SAIBC = _SA'SAIBC = T
2 7 2
L oy Latdza 1
12 12 2 8
, 6 17
Déu "="xayrakhi a’ =3-a’ @az%:sz. Chon dép an B.

Email: dactuandhsp@gmail.com q ’ ,
Cho tir dién ABCD ¢6 AB = AC = BD = CD =1. Khi thé tich ctaa khoi tir dién 4ABCD 16n nhat
thi khoang cach giita hai duong thing 4D va BC bing

1 2 1 1
.= B. —. C. —. D. —.
3 V3 V2 — B
Loi gidi o ] N
Tac gia: Nguyén Pac Tuan Face: Do DPai Hoc

A

Chon D



Cau 96.

H

C

-bat BC=x, AD=y (x,y>0).
- Goi H,K lan luot 1a trung diém cua BC va 4D . Do cac tam giac ABC va DBC can tai 4
va D nén AH 1 BC, DH | BC = BC 1 (ADH )= BC L HK .

Lai do cic tam gidc ABC va DBC bang nhau nén AH = DH = HK 1 AD hay
HK =d (4D, BC).

2 _ 2 4_ 2_ 2
-Tacé:AH:\/ABz—Bsz\/l— =\/4 Y S HK = AHZ_AKZZ—V’;Y

X
4 2

=S = %HK.AD =SV g = %.BC.SAHAD = %.BC%.HK.AD = %x.y.«/4 -x' =y
Ap dung BPT Cési ta co :

! 1 1 (22 +d4-x2—3*Y) 243
VABCD:E’W“‘XW:EJX‘y’(“—f—f)S—J[ y yj -

12 3 27

X 2
Dau ”=" xay ra o x? =y2 :4—)c2—y2 C)X:yzﬁ_

_ 2_ 2
2\3 2 Khid();HK:—V“xy_L

DodoV, =—x=y=
27

NE) 2 B

1

-7

Cho hinh chép S.4BC c6 day ABC la tam giac déu va co S4 = SB = SC =1. Tinh thé thich 1én
nhat ¥ ctia khdi chop da cho.

Vay d(A4D,BC)



Cau 97.

B
- Goi H la trong tim tam giac déu ABC, theo gid thiét suy ra SH 1 (ABC).

X3 \/l_3x2 _\/9—3x2 ) X3

-bat AB=x=>AH=——=SH = ) =2 Y-
’ 3 9 3 AABC 4
1 1 J9-3x> ¥*\3 1
:>VS.ABC ZE'SH'SAABCZE' 3 N 1 :E.xz_ 3—.X2 .

Ap dung BPT Cési ta duoc:

3
1 2 2 2 1 X2+X2+6—2X2 1
V. =—— /x"x".(6-2x") < =—.
S22 \/ ( ) 122 \/( 3 6

Dau "=" xay ra o x=42.
Vay ¥, :%QAB:\/E.

Email: doantv.toan@gmail.com . i . i
Cho hinh lang tru déu ABCD.A'B'C'D' canh bang a . Biém M va N lan luot thay doi trén

cac canh BB' va D D' sao cho (MAC)L(NAC) va BM =x, DN =y. Tim gia tri nho nhat
cua thé tich khéi tr dién ACMN .

3 3 3 3
a a a a
A. . B. —. C. . D. .
=32 2 22 23
Loi giai
Tdc gid : Tran Vin Poan,Tén FB: Tran Viin Poan
Chon A
A' D’
B C' N
y
M %




Cau 98.

1

VACMN =V unr T VCMN] = gAC-S IMN
1
= Ea\/z'(SBDD'B' - SMND‘B' - SB[M - SIDN)

= %aﬁ.[abﬁ— (2b-x-y)av2 _xaV2 _ y-a\/ij

B 2 4 4

L xay2 + yay2 = laz(x+y)
3 4 4 6
mp(MAC) L mp(NAC).
2 2 2

& MIN =1v < IM* + IN? = MN? <:>x2+a?+yz+a7=20¢2+(x—y)2 <:>xy=a7

3
Tudo, V cuy :%az(ery) Z%az\/JT :;W

Cach 2. Tinh tryc tiép V., = éAC.IM.IN hodc Ve = %AC.SBDNM (Déu coi AC la dudng

cao).

Céch 3. Ching minh dugc ! =+ ! > = 12 1a hang sb, tir d6 dung bat dang thirc suy ra gia tri
IM~ IN° IB

. 1
nho nhatcva V., = EAC.IM AN

Email: ngbdai@gmail.com ) i
Cho tr dién déu ABCD canh a. Goi S 1a dién tich hinh chiéu cua tr dién 1€n cdc mat phang
khac nhau. Khi d6 S 16n nhét bing?

a’ a3

2
A. S=d’. B.s=% . c.s=2L. D. S= .
=" 4 4

Loi giai
Tdc gid : Nguyén Bd Pai,Tén FB: Dai NB
Chon B



Cau 99.

I‘C'

2
Neéu hinh chicu la tam giac, gia su 1a tam giac B'C'D"', khi d6 S, <Sp0p = #.

Néu hinh chiéu 1a tr giac, giasi1a 4'B'C'D'. Goi M,N,P,Q, M',N',P',Q" lan luot 1a trung
diém cac canh AB,BC,CD,DA,A'B",B'C',C'D" D' A", khi d6

2
a

Sipep =28y ypo < 28w =

2

a
Vay §=—.
1y 5

‘ Gmail: nvanphul981@gmail.com
Cho hinh chép tir giac déu S.ABCD c6 gbce tao bdi mdt bén va mat day la «. Biét khoang cach
giita hai duong thang AD va SC bang a va thé tich khéi chop S.4BCD dat gia tri nho nhat.
Khi d6 gia tri cia cosa bang:

A.cosa = C.cosaz%. D.cosa:T6 .

-

—_. B. cosa =
\/g —

Tén fb: Nguyén Vin Phi
Loi giai

Do AD//BC ma BC < (SBC)=> AD//(SBC)=> d(AD;SC) = d(AD;(SBC)) = d(M;(SBC)) .
Trong tam giac SMN ké MH | SN, H € SN , ta co: s
MH 1 BC (do BC L (SBN)) '
= MH 1 (SBC)
MH 1 SN
= d(M;(SBC))=MH =a

Tam giac vudbng HMN co6
2

MN=—""=AB=S,,., = AB* =——
sina sin”
Tam giac vudéng SON co
SO=ON.tana=lMN.tana= —.tan
2 2sina



Cau 100.

1 1 a a’ a’ 1

Khi d@o6 V. =-.50.5 =—. .tan . =—.
S-ABCD 3 ABD 3 sina sina 6 sin*a.cosa
a’ 1
bat t =cosavol 0<t<1.Taco: V. =—. — 0<t«l
g S.ABCD 6 t(l_tz)

Vs o Dho nhat < f(t)=t(1-¢*) =¢—¢* 16n nhat trén khoang (0;1).
Tacod f(H)=1-3t;f()=0t=

Lap BBT taco f(¢) 16n nhit <t =—==cosa =

G- &l
-

Chon B

Email: mp01100207@gmail.com .
Cho hinh chép déu S.ABCD c6 canh bén bang a, goc hop boi duong cao SH cua hinh chop va
mit bén bang « . Tim a dé thé tich S.4BCD 1a 16n nhét.

A.30° B. 45° C.60’ D.75°
Loi gidi
Chon B
Tac gia : Phuc Minh Anh,Tén FB: Phuc Minh Anh

Do hinh chép S.ABCD 14 hinh chop déu nén H 1a giao diém cua AC va BD

Goi M la trung diém cia CD ta ¢6 CDL(SHM) nén(SHM)L(SCD) ma
(SHM )(SCD) = SM nén tir H dung HK 1| SM tai K thi HK L (SCD)

Hay SK 14 hinh chiéu ciia SH lén mit phang (SCD) suy ra (SH,(SCD)) = (SH,SK)=HSK do

- s ~ . ca 1A Y, e T
tam gidc SHK vuodng tai K theo gia thiét ta co HSM =a voi 0 < a < >

2 2
Pit SH =h= HC* =a* —h* = HM = |2 2h va BC =+/2(a® —h%)

Tam gidc SHM vudng tai H : tana = HM _ o2k tan” o = a’ -’

SH 2k




o R(1+2tan’a)=a’ = h= a

V1+2tan® o
2 2 3 D)
BC? =2(d* —h*) = 4h* tan’ & = 4a tanza jVSABCD:lBCZ'SH:l 4a’ tan” o
1+2tan" & ' 3 3 (1+2tan2a)3
Pt t=1+2tan’ & Véi te(1;+oo):>tan2a:%
X 2a° t-1
Xéthamso f(t)=—.——= trén D =(L;+o0
3 l‘\/; ( )
3
N N
fv(t):a_ 2 :a_ (3—1)
3 r 3202t
f'()=0<1=3
Bang bién thién
t 1 3 400
7‘
£1(t) é + 0 -
4a’°
£t |/ L
/) 9.3
/|

3
Vay maxf(t)::f;§ khi t=3=tana =1 do 0<a<% hay o =45° .

Email: lehongphivts@gmail.com i ,
Cau 101. Cho hinh hdp chit nhdt 4BCD.A'B'C'D" c6 tong di¢n tich tat ca cac mat 1a 36, do dai duong
chéo AC' bang 6 . Hoi thé tich cua khdi hop chir nhat 16n nhét 13 bao nhiéu?

A 82, B. 66 C. 2443 . D. 16V2.
Loi giai
Nguwoi gidi : Lé Hong Phi,Tén FB: Lé Hong Phi
Chon A
Cach 1.

Goix, y, z 1an luot 12 d0 dai cua cac canh AB, AD, AA'.

Dién tich tat ca cac mat 1a Sp = 2(xy +yz+ zx) =36 < xy+yz+zx =18, (1)



Do dii dudng chéo AC =[x’ +)* +2> =6 & x>+ > +2° =36.
Suy ra (x+y+z)2 =x’ +y2+z2+2(xy+yz+zx):72<:>x+y+z=6\/§, (2).
Tir (2) taco y+z=6+2—x. Do d6, két hop véi (1) ta duogc
yz=18-x(y+2)=18-x(6v2 —x) =x* ~ 62x +18.

Ta luén c6 (y+z)2 >4yz, Vy,z nén

(6v2-x) 24(x* - 6320 +18) ¢ 32 ~ 12422 <0 > 0 <x <42
Thé tich cita khdi hop chit nht 1d ¥ = xyz = x(x” —6v2x+18) = x’ —63/2x” +18x.
Bai toan tr¢ thanh tim gié tri 16n nhét ctia ham sb f (x) =x —6\/§x2 +18x trén doan [0; 42 J
x=\/§e[0;4\/§}
x=3V2e| 0442 ].
Ta tinh dugc f(0)=0; £ (42)=8v2; f(¥2)=82; 1(3v2)=0.

Taco f'(x)=3x" —1242x+18 va f'(x)=0

yz =38

Véi x=+2 thi {”_Zzsﬁ. Nhu thé (x;y32) € {(v2:4v2:42), (V242442

Véi x =442 thi {y+2:2\/§.Nhuthé (x;y;z):(4\/§;\/§;\/§)_

yz=2

Vay thé tich cita khdi hop chit nhat 1o nhét 1a 8v/2 khi (x; y;2) =(v/2;4v/2;4/2 ) vé cic hodn vi
cua no.

Cach 2.

Goix, y, z lan luot 1 do dai cua cac canh AB, AD, AA'.

Dién tich tAt ca cic mdt1a S, =2(xy+yz+2x)=36 & xy+yz+2x=18, (1).
Do dai duong chéo AC’=\/m=6©x2+y2+z2 =36.
Suy ra ()c+y+z)2 =x’ +y2+22+2(xy+yz+zx)=72<:>x+y+z:6\/§, (2)
Thé tich ctia khéi hop chit nhatla ¥ = xyz, (3).
Tir (1), (2) va (3) suyra x, y, z la 3 nghiém cua phuong trinh

X —62X° +18X -V =0V = X* —6J2X* +18X, (4).

Bang bién thién ctia ham 6 f (X)= X" ~6v2X* +18X trén (0;6v/2 ) nhu sau



10842

| SN

Dua vao bang bién thién, gia tri 1on nhat cia ¥ d€ phuong trinh (4) ¢6 3 nghiém (khong can

phan biet) trén khoang (0;6v2) 1a 812

Vay thé tich cita khdi hop chit nhat 16 nhét 1a 8v/2 khi (x; y;2) =(v/2;4v/2;4/2 ) vé cic hodn vi

cua no.

Mail: hunglxyl@gmail.com
Céu 102. Cho hinh chép S.4BCD c¢ thé tich bing ¥ , ddy ABCD 1a hinh binh hanh. Mat phing (P) song

song voi (ABCD) cit cac doan SA, SB, SC, SD twongingtai M , N, E, F(M , N, E, F
khac S va khong nam trén (4BCD)). Céc diém H, K, P, Q tuong (ng la hinh chiéu vudng
géccua M, N, E, F 1én (ABCD). Thé tich 16n nhat cta khéi da dién MNEFHKPQ 1a

AiV B.EV. C.EV. D.iV.
9 9 3 27
Loi giai
Tdc gia: Lé Xuan Hung,Tén FB: Hung Xuén Lé
Chgn A

Pit k:Sﬂ, (0<k<1).
SA

Ta c6 MNEF va ABCD ddng dang véi ti sd k = Sﬂ

Suyra S, = szABCD .

Goi S7 1a duong cao cua S.ABCD . Khi d6 MH = M4 = 54— SM =1-k.
SI SA SA

Ta co



Cau 103.

VMNEFHKPQ = Syner-MH = SABCD'kZ'(l —k).SI = 3V-k2-(1 —k)

]3:

Do d6 thé tich 16n nhét cua khéi da dién MNEFHKPQ 1a gV khi k=2-2k e k= % .

3V

W kk—20) <2, 4
2 2

V.
9

k+k+2-2k
3

Email: cvtung.lg2@bacgiang.edu.vn
Cho hinh 13p phuong ABCD.A'B'C'D' canh bang a. Trén AB, CC', C'D' lan luot lay cac

diéem M,N,P sao cho AM =C'N =C'P <a. Thiét dién tao béi mit phang (MNP) véi hinh
1ap phuong c6 chu vi bé nhét bang.

A. 4a 2 . B. 3ay2 .

D. 3a.

C. 2(1+42)a.
Loi giai
Tac gida :Cao Vin Tung,Tén FB: Cao Tung
Chon B
*) Dyng thiét dién: K¢ NPNDD'=S;NPNCD=T; MT "BC=H; MT "AD=R; SR
giao voi AA' va A'D' lan luot tai O, K . Khi d6 thiét dién 1a luc gidc MHNPKQ .

B H
T

y
M H "
L]
1 ~

s
bat C'N=C'P=x, (O<x<a) ta c6 tam gidc C'NP vudng can; suy ra goc
PNC' =CNT =45 suy ra ANCT vudng can tai Cta dugc NC=CT =a—x, ta lai co
BM =a—x va BM //CT nén Hla trung diém BC tir d6 ¢6 BH:CH:%

Chirng minh tuong tutacé A'K =D'K :%.

Ta tinh duwgc MQ = NP = X2+ x° =xﬁ;

2 2
MH:HN:PKzKQZ\/(a—x)2+(§j =1/x2—2ax+5%
2
Chu vi thibt dién 12 C,pe = 2%4/2 14,3 —2ax+5% f(x).




f(x)=2y2 + ;cho f'(x)=0< , ta co bang bién thién:
2_9 Sa’ x=3—a¢(0 a)
X — ax+T 9 )
v 4] % a
I'(x) _ 0 +

Két qua 1a chu vi nho nhit min C,pp, =3a4/2 .

Email: ngvnho93@gmail.com

Cau 104. Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh vudng canh a, canh bén S4 vudng géc voi mat
day (ABCD) va SA= a3 . Goi M la diém di dong trén canh CD va H 1a hinh chiéu vudng
goc ciia S 1én duong thang BM . Khi diém M di dong trén canh CD, thé tich khéi chop S.4BH

c6 gia tri 16n nhat bang

a3 a3 @3 a3

A. . B. . C. . D.
6 12 3 2
Loi giai
Tdc gid : Nguyén Viin Nho,Tén FB: Nguyén Vin Nho
Chon B
D
Cach 1

bat CM =x (0<a<a),taco

2
a

S =8 -S -S =a’——ala—x)—-—ax=—.
AABH ABCD AADM ABCM 2 ( ) 2 2

Mit khac S, ,,,, = %AH.BM ,V6i BM =/x* +d’

2
N I T SN TN [Py Ry s R S

BM ¥ +d Vx* +a’
1 a4x\/§

DO d6 Vs s = Saams-SA = (e

Theo bat ding thirc Cauchy, ta co



Cau 105.

Vs apn = N = =
‘ 2 12
6(x+aj 6.2,]x. %
X X

3 2
3 .
:maxVSABH:i,datduqckhl x=2=x=a >M=D.
' 12 X

A ai_dB

Cach 2
Trong tam giac SBM ké dudng cao SH, ta co

BM L SH
= BM L (SAH)=BM L AH .
BM 1S4

Pit ABM = a (45°Sa<90°),tacé)

AH = AB.sina =asina, BH = AB.cosa =acosa .
Thé tich khéi chép S.ABH la:

1 1 1 a3
12

Ve i = =S gy -S4 :gAH.BH.SA :gasina.acosa.a 3=

3
a3 a3

Taco V ST = maxV ., ZT,datduzqc khi sin2a =1=> a =45" hay M = D.

sin 2« .

Cich 3
1

Tacd Vy py :§SAABH-SA .

Ma S4 = a~/3 khong ddinén ¥, ., 16n nhatkhi S, ,,, 16n nhét.

Cauchy

Laicod a° = AB* = AH* +BH* > 2AH.BH

2 a3\/§

= S, =%AH.BH s% =7,

S.ABH—T
a3 . — 0
= max/V .. :T,datduqc khi AH =BH = ABH =45"=>M =D.

Email: chitoannd@gmail.com . .
Cho khoi chop tr gidc déu S.ABCD c6 canh bén bang a, mat bén tao véi ddy mot goc bang ¢ .

Biét rang khig = ¢, thi thé tich ctia khéi chép S.ABCD dat gia trj 16n nhat. Chon khang dinh
dang.

A. g, (40%;55°). B. ¢, (0%39°). C. 9, €(58%79°).  D. g, (72%90°).
Loi giai
Tdc gid : Nguyén Vin Chi,Tén FB: Nguyén Viin Chi
Chgn A



Cau 106.

Goi O=A4CNBD= SO 1(A4BCD) .

OM 1 BC
Goi M 1a trung diém cua BC, ta c6: < SM L BC —p= SMO .
(ABCD)N(SBC)=BC
bat BC =2x,tacd OM = x, Trong tam gidc vuong SOM c6 SO =OM tanp = xtan ¢ .
Trong tam giac vudng SOB c6: SO* = SB* —OB* =a’ —2x”.

a

J2+tan’ @

Do vy ta ¢6 phuong trinh: @ —2x* = x* tan® ¢ < x =

2a atan @
—>BC=————=; 50 =————=
2+tan’ @ J2+tan® @

v —lSOS _ 1 atang 4a> 4a’ tan @ _4d tan’ ¢
s w3 \/2+tan2(p 2+tan’ @ 3(2+‘[an2 q))\/2+tan2(p 3 (2+‘[an2 (/))3
Ta co:

tan’p  tan’g 1 1 cavem 1 tan” @ N 1 N 1 3_L
(2+tan2(p)3 2+tan’ @ 2+tan’p 2+tan’ | 3(2+tan’p 2+tan’p 2+tan’g 27

4a’ tan’ ) 4a’
. T < .
3 (2 +tan’ (p) 93

Nén Vg jpep =

tan’ @

Ding thirc xay ra khi va chi khi Stan’p=1=¢p=45".

2+tan’p 2+tan’ @

Email: quangtqp@gmail.com
Cho hinh tir di¢n SABC c¢6 d6 dai cac canh SA=BC=x, SB=AC=y, SC= AB =z théaman

x* + y* +z* =27 . Tinh gia tri I6n nhét cia thé tich khdi tir dién SABC .



a2 .. 28 0.2
Loi giai
Tac gia: Phi Van Quang Tén FB: QuangPhi
Chgn C

Thé tich khéi tir dién V¥ :%\/(y2 +z° —xz)(z2 +x° —yz)(x2 +y° —22) .

Ma x> + > +z> =27 nén V =%\/(27—2x2)(27—2y2)(27—222) .
Ap dung bét dang thire Cauchy cho 3 sb duong (27—2x2), (27—2y2), (27—222) ta co

(27-2¢)+(27-2")+(27-22%) |
3

>(27-2x")(27-2)%)(27-22)

© 7292 (27-2x")(27-2)")(27-227) :VS%.«/@ @Vs¥

92 . .
Vay V.. = T, dat dugc khi x = y =z =3 thc la tr dién da cho la tr dién déu canh bang 3.

Email: minhngau@gmail.com.
Cau 107. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh bang 2, S4=2 va SA vudng gbéc

v6i mit phang day (ABCD). Goi M, N 1a hai diém thay doi trén hai canh 4B, AD sao cho

mat phang (SMC ) vudng goc voi miat phing (SNC ) . Tinh tong T = ALN2+ﬁ khi thé tich

khéi chop S.AMCN dat gia tri 16n nhat.




Ho va tén: Chau Minh Ngau FB: Minhngau Chau

Loi giai

Chon B

Cich 1: Chon heé tryc toa d§ Oxyz sao cho A(0;0;0), B(2;0;0), D(0;2;0), S(0;0;2).
Suyra C(2;2;0). Ddt AM =x, AN =y, x,y€[0;2], suyra M (x;0;0), N(0;;0).

SM =(x;0;-2), SC=(2;2;-2), SN =(0;y;-2).

= n, = SM,SC | = (4:2x~4;2x), n, =| SN,SC |=(4-2y;-4;-2y).

Do (SMC) L(SNC) nén m.n, =0 <> 4(4-4y)—4(2x—4)-4xy =0 < xp+2(x+y) =8.

8—2x . 8—=2x
= ,do y<2 nén
x+2 x+2

S.amen = Sasep ~Spuc ~Spne =4—(2—X)—(2—y)=x+y.

=)

<2< x21.

, 1 2 2( . 8-2x) 2x’+8
Do do6 VS_AMCD=§SA-SAMCNzg(x—i_y):g()ﬁ_ x+2xj:§);+2 .
25248 2x* +4x-8
Xt _Z 5 L2], f'(x)=m——5—
()= el =

f'(x)=0<:>x2+4x—8=0©x:—2+2\/§; x=-2-23 (loai).

Lap BBT ta suy ra r%%igf(x):f(l):f@):z.

{le
=2
y T 1 1 _Lz

Spo Lo L 1,15
{x=2 AM?  AN? x* y* 4

y=1

Vay max Vs ey =2 <

Cach2: Dt AM =x, AN=y.Go1 O=ACNDB; E=BDNCM ; F=BDNCN.

H 14 hinh chiéu vuéng géc cua O trén SC, khi d6: HO = \/% .



Cau 108.

SC L HE

. [SC LOH
’ SC | HF

Ta c6 D:>SCJ_(HBD):>{
Do d6 goc giita (SCM ) va (SCN) bang géc gilta HE va HF . Suyra HE L HF .

< . 1 2
Mat khac Vs ,en =§SA‘SAMCN :E(x+y).

Tinh OF, OF :
Taco: x>0, y>0 vanéu x#2, y#2 thigoi K létrungdiémcﬁa AM , khi d6:

OE KM  x OE EB OB 2

EB MB 4-2x X 4-2x 4-—x 4—x

Tuong ty: OF:I—\/E. Mi OE.OF =OH* < (x+2)(y+2)=12.
~y

Néu x=2 hodc y=2 thitaciingcéd OE.OF =OH® < (x+2)(y+2)=12.
Toém lai: (x+2)(y+2):12.

1 2 2 2 12
Suy ra: ¥y jen =§SA.SAMCN =§(x+y)=§[(x+2)+(y+2)—4] =§[(x+2)+ —4]

x+2
{le
d _ y=2_ 1 1 1 1 5
Do d6 maxV; ,,cv =2 < x:2:>T_W+W_?+7_Z'
y=1

Email: hongvanlk69@gmail.com q ‘7

Cho tam giac 4BC déu canh a ,trén duong thang d vuodng goc vdi mat phang ( ABC) tai A
lay diém M bat ky khac 4 . Goi H 1a tryc tdm tam giac MBC , biét ring duong thiang (A)
vudng goc véi mat phang MBC tai H ludn cat dudng thang d tai N .Tim gia tri nho nhét cia
dién tich toan phan tir dién MNBC

R a> (N2 +/5)

A. > B.. —a2(2€+‘/§) C. 2+ . D 26+32) .

2 ’ 2
Loi giai
Tdc gid : Lé Thi Hong Vin
Tén FB: Rosycloud
Chgn A



o % X 1 , : BC L mp(MAT)
Goi [ latrung diem BC ta dé dang ching minh duogc
(A) c mp(MAI)
Goi O=(A)N Al ,taco O latryc tam tam giac MNI
suyra AM.AN = AO.AI (do AAMO ~ AAIN )
= MN >2~/A0.AI (BDT cauchy)
Ta dé dang ching minh duoc O 1a trong tAm tam giac ABC

a\/_ _a3

= MN>a 2 vi A0= 5 do tam giac ABC déu canh a .

Ro rang MN 1 AB;MI | BC; NI 1 BC nén

S, = %(MN.AB+M].BC+MN.AC+N].BC) =%a(2MN+M1+NI) vi ABC déu canh a.

2
Tacd MI =\ AM? + AI* = | AM? +3%

VNCREENE
Nén theo BDT Bunhia ta c6 MI >
\E
ANA2 + 22 a\f 3
Tuong tu ta cling c6 NI >
g g \/g
Dodé S >La@MN+MN, |2 +39)
) 5 5
2
Ma MN > a2 (cmt) nén S, Z@
a2

Dau bang xay rakhi AM = AN = —

Chon A
Gmail: tuonganh0209@gmail.com




Cau 109. Cho hinh chép S.4BC c¢6 d¢ dai cac canh SA=BC=x, SB=AC=y, SC = AB =z thoa man
x* + y* +z* =12 Gia tri 10n nhat cta thé tich khbi chop S.4BC 1a

av-22 e LR by =32,
3 3 3 2
Tdc gia: Nguyén Ngoc Thio —,Tén FB: Nguyén Ngoc Thio
Loi giai
Chon A
Cach 1

Trong mit phing (ABC) dung D, E, F saocho 4, B, C lan luot 1 trung diém ctia DE,
DF, EF .Khidotacdo DE =2SA=2x; DF =28B=2y; =28C =2z.Suyra SD, SE, SF
do61 mot vuong goc.

1 1
Taco V;‘.ABC = ZVS.DEF = ZESDSESF .

SD?+SE =4y |SD*=2(x*+y -2")  [sD=26-7’
Mt khic { SD* + SF> =4y> = 1SE* =2(x’ +2° =" ) = {SE=2,/6-)" .
SE'+SF* =4z |\gp2=2()? 422 —x)  |SF=24/6-2

3
Khi d6 VS_ABCD=21—4.8.\/(6—x2)(6_y2)(6_22) S%\/[6—x2+6—3y2+6—22J =2\3/§'

o oy 22
Vay Vs s dat gia tri 16n nhat 1a T\/_

Cach 2



Goi M va N lan lugt 1a trung diém cia S4 va BC.
Lic d6 MN 1la duong vudng géc chung ciia SAva BC.

2, .2 2
ASMN ta c6 MN =+JSN* —SM? =, /”% .

12y+z—x

=—SA BC.MN. sm SA BC

2
Lafreeor ) W25 e )

\/12 222)(12-2x) (12252 [\/86 22)(6-2*)(6-»?)
=%J<6—zz><6—x2><6_yz>%J(é—z ooV 2l

¥ +y +z =12

1—cos*(S4,BC
N

Déubéngxéyrakhi{ Sx=y=z=2.

X=y=z

2\/—

Lacddo V =



Gmail: phuongthu081980@gmail.com " , ‘
Cau 1.  Cho hinh try ndi ti€p hinh non chi€u cao h, ban kinh day R , thé tich 16n nhat cua hinh tru bang:

2 2 2
A. 4”2}‘713 B. ”1; 4 C. ’“Z U D. 7R
Loi gidi
Chon A

Tac gia: Nguyén Thi Phuong Thu FB: Nguyén Phuong Thu

S

]

()9 C'J

B D O C A

Mp qua truc cua hinh nén cit hinh nén theo thiét dién 1a tam giac can SAB va cit hinh tru ndi
tiép theo thiét dién 1a hinh chit nhat ndi ti€p tam gidc SAB

bat OC:x(0<x<R);C'C:y(0<y<h)

' - h(R-
asoacs ccrisom CCAC v Rox | h(R-x)
SO A0 h R R
. o , 7whx*(R-x)
Thé tich cta hinh tru ndi tiép hinhnén la : V' = 7x Y

x+x+R X
. X X PR R
Theo bat dang thirc Cosi ta co: ﬂz-z-(R—x) < %=§

. 2
Dau “=" xdyra X = ER

2(R- 3 Wl (R — 3 2
_X(R-x) R _ 7k’ (R-x) 4zhR _  _47hR
4 27 4 27R 27
4rhR’
= maxy=
27

Email: tuangenk@gmail.com
Cau 2. Cho tir dién vudong O.ABC, goi R va r lan luot 1a ban kinh mét cau ngoai ti€p va ndi ti€p cua tor

dién. Biét ring R =§r(1+\/§ ) va 20C+304> +60B> =10. Tinh V.2

A2 B.
3 b.

W | =

c.2 D..
3 3
Nguyén Minh Tuén ,Facebook: Minh Tuin
Loi gidai
Chon B



Cau 3.

Dé don gian bai toan ta dit 04 = a,0B =b,0C =c.

Ta c6 cong thic quen thudc dé tinh ban kinh mit ciu ngoai tiép cua tir dién vudng 1a
R= %\/az +b +¢* . Cong viée con lai ta s& di tinh ban kinh mat cau ndi tiép t&r dién nay. Goi T
1a tAm mat cau noi tiép t dién OABC, ta cb:

Vo

1 1
Voase =Vioas + Vioac + Viose * Viase = gr(SOAB +Souc +Sosc +S45c) = 57”'Szp =r=

ip

) 1 R1%4
Vay tom lai ta c6 R:E\/a2 +b°+c’ va r=%, do do:

p

2 2 2 1 272 2.2 2.2
2R [ B + 2 S, la? +b% + 2 _\/a +b" +c .z(ab+bc+ca+\/a b*+ac +bc )

r 3Vousc 3V ousc 3. @
S, 6
IR Na’ +b’ +cz.(ab+bc+ca+\/azb2 +a’c’ +b202) \/3%/“21’202 (3%/0217202 + \/3%/0417404)
: _— Z
r abc abc

_ 3\/§abc+3abc _ 3(\/§+1).
abc

Vay: Z—RZ3(1+x/§).Déu“=”xéyrakhi a=b=c
r

Thay véo gia thiét thir 2 ta im dugc a=b=c=2=V, . = %.2.2.2 =%
Email: slowrock321@gmail.com
Cho hai hinh cdu dong tam 0(0,0,0), ban kinh R, =2,R,=~/10. Tt dién ABCD c6

A,Be(O,R); C,De(O,R,). Tim gid tri 16n nhat cta thé tich tir dién ABCD.

A. 633 B. 632 C. 42, D. 43.
Loi giai
Tdc gid : P6 Minh Ding,Tén FB: Johnson Do
Chon B



+ Dung mit phang (P) chira AB va song song CD cit (O, Rl) theo giao tuyén 1a dudng tron tim
L

+ Dung mit phang (Q) chira CD va song song AB cit (O, Rz) theo giao tuyén 1a dudng tron
tam J.

+ Lan luot dung 2 dudng kinh A'B’, C'D' vudng gbc nhau.

Khi d6, IJ =d(A4B,CD)=d(A'B',C'D")

Ta co: Vg = éAB.CD.d (AB,CD).sin(A4B,CD) < %A’B’.C’D’.IJ =V yycry - DO d6 chi can xét

cac t dién dang A'B'C'D'.
Vay diéu kién can dé V., 1énnhat1a 4B 1 CD . Goi M, N lan luot 1a trung diém cia 4B va
CD.

bat AM =x,CN = y. (xe(O,\/ﬁ},ye(OJ])

= ON =\10-x*; OM =J4—)?; d(AB,CD)=MN =OM +ON =10-x* +/4—* .
Khi do:

V nen =%AB.CD.d(AB,CD)=%-2x.2y(\/10—x2 +Ja-y? ) =§xy(\/10—x2 +\/4—y2)

2
Ta co: VABCD=§)‘3’[\/5 102x \/7\/4 y J \/2+1 (102)6 +4—y2j

=V isep < 3(39")2 (3(9—\/§xy)):§.ﬂ.



Cau 4.

Cau 5.

3
=SV < %(%j =72=V 40p < 672 . Vay V= 6+/2. Déu “=" xay ra khi:

-
v
&5

Email: vutoanpvd@gmail.com

SOAN CHUYEN PE VAN DUNG CAO —HiNH HQC KHONG GIAN
Cho hinh tru c6 chiéu cao & =2a, cac dudng tron day lan lugt 1a (O;R) va (O%R) véi R=a.

Biét 4B la duong kinh cb dinh cia dudng tron (O;R) va MN 1a mot duong kinh thay doi trén
duodng tron (O'; R) sao cho AB va MN khong dong phing. Tinh gia tri 10n nhat cta thé tich
khéi t dign ABMN .
A 42 B. 2 C.d. D. 24’
- 3 3
Loi giai

Tac gia: Vii Huynh Dirc. Tén facebook: Huynh Dire.

Chon A

—

Véi moi tt dién ABCD ta c6 cong thirc tinh thé tich V = %AB.CD.d (AB;CD ).sin( AB,CD)

Ap dung cong thuc trén ta c6 thé tich ctia khéi tr dién ABMN 1a

Vi =% MN. AB.d(MN; AB).sin( MN, AB)

Vi MN = AB=2R=2a, d(MN; AB)=h="2a, sin(MN,AB)<1 nén

3 3 N
Vi :4Tasin(MN, AB)< 470. Ding thirc xdy ra

& sin(MN,AB)=1< MN 1 AB.
Vaiy thé tich khéi t&r dién ABMN dat gia tri 10n nhét bang %f’ khi MN L AB.

Email: trichinhsp@gmail.com )

Cho hinh nén dinh S chiéu cao 1a 4. Mot khoi tru khac c6 tam cua day trung véi tam day cua
hinh nén va day con lai 13 mot thiét dién song song voi day cua hinh nén dinh S di cho (hinh
v&). Khi khdi tru nay co thé tich 16n nhat, biét 0 < x < / thi ti sb k giira thé tich ctia khdi nén va
khéi try 142



Ak=2 §k=2 Ck=3 D. k="
4 4 2 4
Loi giai
Tdc gid : Nguyén Tri Chinh,Tén FB: Nguyén Tri Chinh
Chon B

Thé tich khéi non 1a ¥, = %;:th

Tur hinh vé ta co 22 =3/ _h=* _R(h-x)
sl h I

2
Thé tich khdi tru can tim 1a: V, = 7Z'R—2(/’l —x)’x.
h

2
Xét ham sb V(x) = ﬁi—z(h—x)zx, 0<x<h.
RZ
Taco V'(x)= 72'?[—2(h—x)x+ (h-x)’ ]

V/(x)=O<:>x=h hay ng'



Cau 6.

2
Co V(0)=0;V(h)=o;V(ﬁj= AR
3) 27
2
Suy ra GTLN cia 7, 1a ¥, = 27K
| .
—7R"h
Licdo k=1=3"___2
v, 4zR’h 4
27

Email: quangtyv.c3klwgmail.com
Cho hinh chop S.4BC ¢6 SA L(ABC), AC =1, AB=2++3, BAC=a.Goi B, C' lin lugt

13 hinh chiéu vudng goéc ciia 4 1én SB, SC . Vi gid tri ndo cta o thi ban kinh mit cau ngoai
tiép hinh chép A.BCC'B’ dat gia tri nhd nhét?

A. a=arccos(2—\/§) B. a:arcsin(Z—\/g)
C.a=75 D. o =45’
Loi giai

Tdc gia: Trwong Vin Quding Tén FB: OcQuang
Chgn A

Goi M, N lan luot 14 trung diém cua AB va AC.

Tam giac ABB' vuong tai B’ nén M chinh la tam duong
tron ngoai tiép tam giac ABB', suy ra tryc duong tron
ngoai ti€p tam gidc ABB’ chinh la duong trung truc

A ciia AB (xét trong mp (ABC)).

Tam giac ACC' vudng tai C' nén N chinh la tim duong
tron ngoai tiép tam giac ACC’, suy ra truc duong tron
ngoai tiép tam gidc ACC’ chinh 1a duong trung truc

A, ctia AC (xét trong mp (ABC)).

Goi I =ANA,,tasuyra/ latdm mdt cAu ngoai tiép A.BCC'B’.

Goi R 1a ban kinh mit ciu ngoai tiép 4.BCC'B’ thi R chinh 1a ban kinh dudng tron ngoai tiép
tam giac ABC.

BC \/12+(2+\/§)2—2.1.(2+x/§).cosa M-m

Tacd R=—— = - = -
2.sin¢ 2sinx 2sina

Taco =

\/Z—cosa _\/2—cosa

sina l—cos’a

r .
— Vol -1<t<l1

Xétham sd f ()= 12_



Cau 7.

—* +4t—1
t)=———

()

t=2+/3(L)
"(£)=0
r-o=|! 20
T —1 PR Y 1
y' 0 +

N

Ta suy ra: R dat gi4 tri nho nhat khi 7 = cosa =2 — NE)
Viy a = arccos(2 — \/5)

Gmail:nguyentuanblog1010@gmail.com
Cho mot hinh nén dinh S c6 day l1a duong tron tdim O, ban kinh R = \/g va goc ¢ dinh 12 2«

.o 2 A e 12 A s . R , A \
VOl sina = 3 Mot mat phang (P) vuong géc véi SO tai H va cat hinh non theo mdt duong
tron tim H . Goi ¥ 1a thé tich cua khéi non dinh O va day 1a duong tron tim H . Biét V' dat

AL 11 a . N N S S SR S AU R Y S
gia tri 16n nhat khi SH = 3 véi a,beN" va 3 la phan s6 toi gian. Tinh gia tri cia biéu thiuc

T=3a’-2b?
A. 12 B. 23 C. 21 D.32
Loi giai
Téc gia: Pham Chi Tuin Fb: Tuian Chi Pham
Chon C

Pit SH =x. Goi SAB 1a thiét dién qua truc SO va M, N lan luot 1a giao diém cia S4,SB véi
(P)-

Xét ASOA vudng tai O tacd SO=0Acota =Rcota = OH =SO—-OH = Rcota—x .

Xét ASHM vudng tai H taco HM =SH tana =xtano .



Cau 8.

Cau 9.

1 1
Taco V =§7Z'.HM2.0H =§7rxz.tan2 a.(R cotar—x).

Ap dung bét dang thirc Cauchuy ta co:
X X ’
—+—-+Rcota—x

xz(Rcota—x)=4.££(Rcota x)<4 2 2 =iR3cot3a
22 3 27
2
Viay VMaX:z—TR%ota dat duoc <:>x:2—Rcota:2—R ﬁ—l:%ﬁ %— :g

Tudaytacd a=5b=3=T=3.5-2.3 =21.

Email: chithanhlvi@gmail.com i

Trong cac khoi tru co6 the tich 1a V' (khong d61), hdy tim dién tich toan phan nhd nhat ctua hinh
try nay.

A. minS, =327V . B. minS, =372V . C. minS, =3/7V> . D. minS, =37z3/V”.
Loi giai
Tdc gid : Tran Chi Thanh
Chon A
+ Goi x, y theo thur ty 1a ban kinh day, chiéu cao cta hinh tru (x >0,y> 0) .Tacod V=rnx’y
Va S, =27zx’ +27xy = 27r(x2 +xy) 27[()6 + xzy xzyj

+ AD BDT AM-GM cho 3 s6 duong xz;%;% ta o

>33‘/x = S, >37z3‘/2( J =327V
Diu "=" xdyra < x ——xy=K ‘3/— y= 2‘3/— ‘3/4—V
2 T

+ Vay min S, =33/27)* khi chiéu cao bang véi dudng kinh day.

Email: thuytrangmn@gmail.com .
Cho hinh chép S.ABCD c6 day ABCD 1a hinh chir nhat, 4D =2 . Cac canh bén bang nhau va

bang 3. Tim do dai canh AB dé thé cua khéi chop S.ABCD tich 16n nhat.
A. AB=2. B. AB=3. C. AB=6. D. AB=4.
Loi gii

Tac gia : Lé Thuy Trang,Tén FB: Trangthuy
Chon D



Cau 10.

Goi O=ACN BD thi SO L(A4BCD).

Pit AB=x>0.Taco AC =+ AB* + BC* =~/x* +4.

AC* \32-x
4 2

Tam gidc vudng SOA nén SO =~/SA* — AO* = \/ SA® —
32
Khi do V 4pcp = %SABCD-SO = %-2)&% = %.(2)6\/32 —x’ ) < %.(xz +32- xz) = %

Dau "="xayra x=v32-x> & x=4.

Email: thuytoangx2@gmail.com

Cho mit cau tim O va ban kinh R . Tir mot diém S bat ky trén mat cau ta dung ba cat myén
béng nhau, cit mit cau tai cac diém A4,B,C (khac voi S) va ASB=BSC=CSA=a . Khi &
thay d6i, Tinh thé tich 16n nhit khdi chop S.ABC
3 3 3
A' Vmax = 8\/§R B’ Vmax = 8\/§R * Vmax = 4\/§R
3 27 3
3
D.V_ = 3V3R
9
Loi gidgi
Tac gia:lé thi thuy,Tén FB: ThuyLé
Chon B

b



Cau 11.

Tam giac ABC déu, ké SO’ L(ABC ) thi O’ 1a tim dudng tron ngoai tiép tam gidc ABC va
0'eSO.
Gid st SO’ cat mat cau tai D thi tam gidc SAD vuodng tai 4.
Goi S4A=SB=SC =1

A : 4
S _ I (1).Goi E 1a trung diem cua BC.
SD 2R

Trong tam giac SAD tacd SO'.SD = SA* = SO' =
Ta co:

" BC 2lsin% : : 4
BC =2BE =2lsin% = A0/ == = = SO =S4 —0'4* =1,[1-Zsin* = (2).
2 NEREENE) 37 2 (2)

2
Tu (1) va (2) ta  co L:l/l—fsinzﬁ@1=21e /1—isin23.
2R 372 372

=8 5= 43R (l—gsin2 %j siHZ%

, 4 L a 1. 83 4 LaY . La .
= 80'= 2R(l—§sm2 3) =V ise =§SO S s =TR3 (l——sm2 Ej 31n23.Dat

L,
x=sm23:>O<x<1

2
, 1
Xét ham sb yzx(l—%x} :é(l6x3—24x2+9x) :>y'=§(16x2—16x+3) —=)y=0c

| e |
o] -L~|'-n-'l

Y ™

NG

3
Thé tich khéi chép S.4ABC 16n nhat khi x = % & sin% L =600, V. = Sff

hoxuandung1010@gmail.com

Goi 4 1a chiéu cao cua khéi tru (T) noi tiép khoi cau S (O;R) . Thé tich cua (7 )dat gia tri 1on
nhit khi 4 bang
A.i. B. R C. &R. D.E.
NE] = 3 3
Loi giai

Tdc gid : Ho Xudn Diing, FB: Diing Ho Xudn
Chon C
Goi h=2x 1a chiéu cao cua khéi tru ( T). /S

Khi do thé tich cta khéi tru (')

V=nr’2x= 27rx(R2 - x2) =27x" +27R’x, 0<x<R . R




Cau 12.

V'=—67zx*+27R>.

V':O<:>x=£.

V3

Vay ¥V dat gi4 tri 16n nhat khi xzizh:E:&R

NG 33

Email: lanhoang0254@gmail.com
Khi cit mit cau (O; R) boi mot mit kinh, ta dwoc hai nira mat cAu va hinh tron 16n ciia mat kinh

d6 goi 1a mat day cua mdi ntra cau. Mot hinh tru goi 1a ndi tiép ntra mit cau (O;R) néu mot day
ctia hinh try nam trong d4y cla nira mit cau, con dudng tron day kia 13 giao tuyén cua hinh try
v6i ntra mat cau. Cho R =1, hdy tinh ban kinh day cta hinh try ndi tiép ntra mit cau (O;R) dé

khdi tru d6 c6 thé tich 16n nhét.

p. 2.
2

Loi gidi
Tdc gia: Nguyén Thi Dung, face: dungbt nguyen

Chon B
+ Hinh tru ndi tiép ntra mit cau, nén theo gia thiét duong tron day trén c6 tdim O ¢6 hinh chiéu
1a O xubng mat day (O) . Suy ra hinh tru va nira mit cau cung chung truc dbi ximg va tam cta
day dué6i hinh try tring v6i tim O ctia nira mit cau.
+Goi » va h lan luot 14 ban kinh day va chiéu cao cta hinh try. Ta ¢6
h=00 =R —r* =\1-r* (0<r<R=1)

Thé tich khéi tru la: V(r) =xr*h=nr’N1-r".

V'(r)= ﬂ[Zrm_ \/1r_3r2 }: m\(/lz__;rz)

(0<r£1)

V'(r)zO@r:\/g:g.

Bang bién thién:




Cau 13.

5
3

V! + 0 -
3

9
Vay: maxV (r)=V V6273 khi rzﬁ_
(01) 3 9 3
Cach2:tim V.
V:7Z'I"2 1_]/-2 :>Vmax<:'>r4(l_r2)
3

1 1 l7”2"'17”2+1—r2 4

Ta co r4(l—rz):4(_r2j(_r2j(l_r2)S4 2 2 _4

NG
5

% \ 1
Dau “=" xay ra ©5r2 =l-ror=

J6

:Vmaxqr:T'

Email: Thanhdungtoan6@gmail.com
Goi R 1a ban kinh mat cau ngoai ti€p lang tru ding ABC.4 B,C, . Gid st BC = a, A4, = h . Khi
R ngén nhat thi tam giac 4BC 1a

A. tam giac déu. B. tam giac can tai 4.
C. tam giac vuong tai 4. D. tam giac nhon.
Loi giai

Tdc gid : Nguyén Thanh Diing,Tén FB: Nguyén Thanh Diing
Chon C

Al C1
o1

Bl

\\*“‘:,-4:1

B

Goi 0,0, lan luot 13 tim dudng tron ngoai tiép tam giac ABC va 4 B,C,. Khi do, OO, la tryc
ctia dudng tron ngoai tiép dy. Trong mit phiang (A4 00, 4,) , dudng trung truc canh A4, cit 00,
tai 1. Ta ching minh duoc 7 1a trung diém OO0, va ciing 1a tdm mat cdu ngoai tiép lang tru
ABC.ABC,.Dodo, R=1IA4.



Cau 14.

2 2
Tacod 14> = 04> +OI° = 04’ +[%] =04’ +% (1)

Mat khac, &p dung dinh 1y ham sin trong tam giac ABC, ta duoc

_BC sou—ou——BC a

sm(EA\c) 2sm(1§4€) B 2sm(§21\c)

(2)

2
a

Tur (1) va (2) suy ra I4* _1 —
4 sinz(BAC)

+h*.

Do d6, R = I4 ngin nhit < 4> bé nhat
& sin’ (54\6’) 16n nhét
P sinz(gél\C>:1<:>B/A\C:90”

Hay tam gidc ABC vuong tai 4.

Email: Duyhungprudential@gmail.com ) i 7
Cho hinh hop ABCD.A'B'C'D'. Trén canh AB lay diém M khéc 4 va B. Goi (P) la mat phang
di qua M va song song véi mit phang (ACD"). Dt i—j‘; =k(0<k<1). Tim k dé thiét dién cta
hinh hop va mat phang (P) ¢ dién tich 16n nhét.

A k=— B. k:E C. k:1
[ 2 4 4
Loi giai
Tac gia : Dang Duy Hung va Facebook : Duy Hung
Chon A

Trong mp(4BCD), qua M v& dudng thiang song song vdi AC cit DB, BC lan luot tai E, N.
Trong mp(BDD B’), qua E vé& duong thing song song voi D’O (O=ACNBD) ¢t B’D’ tai F.
Trong mp(4’B’C’D"), qua F v& dudng thang song song v6i AC cit A’D’, D’C’ 1an luot tai R, O.
Trong mp(4A4°D D), qua R v& duong thing song song voi AD’ cit A4’ tai S.

Trong mp(CC’D D), qua O v& dudng thing song song voi CD’ cat CC’ tai P.

Vay thiét dién 1a luc giac MNPQORS

Do cac mit ddi dién cua hinh hop song song nén cac canh dbi cua luc giac thiét dién MNPORS
song song va 3 cap canh doé lan lugt song song vdi cac canh tam giac ACD’.



Cau 15.

= Céc tam giac JKI, ACD’, ROI, JMS, NKP dong dang

_MJ _MA_NC_NK _PC_PK_QOD' QI 0/ oo oI
MN MB NB NM PC' PQ QC' QP

= Cac tam giac RQI, JMS, NKP bang nhau (goi dién tich ciia chung 14 S1 va goi dién tich cac
tam giac JKI, ACD’ lan lugt 1a S>, S)

2 2 2
Ak (0<k<1).Taco:L (JM) =(AMJ =(AMJ =k> > 8, =kS
AB s \4c) \bc AB

2 2 2
&:(Ej Z(JM+MKJ =(JM+MKJ (k1) o> Sy = (k+1)°S
s \4c AC AC  AC

= Dién tich thiét dién: S, =S, —35,

1 3 1V | 35 . . |
S =2S(-k*+k+—)=2S|=—|k—=| |<== (daubing xayra < k =—
d ( 2) {4 ( 2J:| > ( g xay 2)

Email: mihawkdaculamihawkdacula@gmail.com ) .

Khoi (H) dugc tao thanh la phan chung khi giao nhau hai khoi nén c6 cung chieu cao h, c6 céc
ban kinh dudng tron day 1an luot 1a R va r sao cho dinh ciia kh6i nén nay tring voi tim dudng
tron day cua khdi non kia. Tim gia tri 10n nhit cua thé tich khéi (H), biét ring R va r thoa man

phuong trinh X* —(x+y)’ X +xy=0 (x,y>%).
1 1 1

A. —7h. B. —7h. C. zh. D. —7zh.
48 16 12

Loi giai
Tdc gid : Tran Tin Nhigm,Tén FB: Tran Tin Nhi¢m

Gia st R >r. Ta ¢6 hinh minh hoa nhu trén.

Goi a 1a ban kinh duong tron giao tuyén, b 12 khoang cach tir tim dudng tron giao tuyén dén
tam duong tron c6 ban kinh R.

St dung cac tam giac dong dang, ta suy ra

a_b

r h 252 b o pe Rh;
ﬁ_h b r h->b R+r
R h
o rb Rr



Cau 16.

Cau 17.

Mac khac V,, :lﬂa2b+lﬂa2(h—b) :lﬂazh .
3 3 3
Xét phuong trinh an X : X°—(x+y)’ X +xp=0 (x,y>0) c6

Sy =(x+y)2 >0

1
A, =(x+y) —4xy>(2Jxp)* —4xy >0, Vx,y > —. Theo vi-ét:
2 P, =xy>0

1
Vx,y>—
)

Suy ra phuong trinh luén c6 hai nghiém duong phan bié¢t la R var.

2
(x+)
X, 12 P Rr Xy 4 1 1
Theo bat dang thuc Co-si, a = = < = rE Vx,y > 3 Suy ra

1 1 1V 1 1
V. ==xha*<—7xh|—| =—nxh, Vx,y>—.
=3 3 (4) 7y

. 1
Dau “=" xdy ra khi va chi khi x =y > 5 Vay max V(H) = 4L87zh . Chon phuong an A.
Email: nguyentinh050690@gmail.com

» 1:a . AB,AC,AD . 3
Cho tir dién ABCD ¢6 do61 mot vuong goc voi nhau va ndi tieép mat cau ¢ ban kinh
R. Tt dién ABCD c6 thé tich bang bao nhiéu?

3
A. 4‘/2§7R : B. 43R’.

Chon A l

i 1
Thé tich t& dién ABCD la:V = s AB.AC.AD

C. %R? D. ?R?

Vi ABCD Ia tr di¢n vuong tai A nén:

2 2 2 3 2 2 2 6
pe o AB A ACHAD”  SABACAD” e yco e (OB AV g
4 4 27 76 27
= Vsﬂﬁ =V :ﬂﬁ
27 7

Déu =" Xéy ra < AB=AC=AD = 13’ 8\9/§R .

Email: buikhanhas3@gmail.com . .
Cho tir dién ABCD ndi ti€p trong mot mat cau ban kinh R va théa man diéu kién 4B =CD,

BC = AD, AC = BD . M 1a mot diém thay ddi trong khong gian.
it P = MA+ MB+ MC + MD, gia tri nh6 nhit cua P la:
A. P

min

= 2R3, B. P =4R. C.P._=3R p. p —10R

Loi giai
Tac gid : Bui Van Khanh,Tén FB: Khanh Bui Vin
Chon B



Cau 18.

Goi G latrong tdm cua to dién; E, F, K, L lan lugt 1a trung diém cua céac canh AB, CD, BC, AD.
Ta c6 tam giac ACD bang tam gidc BCD nén AF = BF suyra EF 1 AB, tuong tu ta chimg
minh duoc EF 1 CD va dudng thing PO vudng goc vdi ca hai dudng thang BC, AD. Tir d6
suy GA=GB=GC=GD=R.

MA.GA+ MB.GB+MC.GC +MD.GD

Tacdo MA+ MB+ MC + MD =

GA
. MA.GA+ MB.GB + MC.GC + MD.GD
B GA
Z\TG.(G—14+G—B+@+G7))+4.GA2
- o =4GA=4R.

Déu bing xay ra khi va chi khi M tring vé6i diém G.

Vay P. =4R.

Email: chautrieu75@gmail.com

Cat mot khoi try ¢6 chiéu cao h bdi mot mat phang song song voi hai mat day, ta thu dugc hai
khéi tru nho. Mot trong hai khdi d6 ngoai tiép mot lang try dung thé tich V c6 ddy 13 tam giac co
chu vi 14 p. Khéi con lai ngoai tiép mot khdi nén (H) co ban kinh day 14 R (R thay d6i). Tim gia
tri ctia R sao cho thé tich cta khdi nén 1a 1én nhat?

3 3 3

c.r="P_. p. R=—L .
162 162V

R=TP B.R="P_
1621 S U]
Loi giai
Tdc gid : Chau Cim Triéu,Tén FB: Chiu Cim Triéu
Chon B
Hinh lang tru c6 day la tam gidc voi do dai 3 canh 1a a,b,c va co chiéu cao 12 x.

abc x.abc

Khido S, = w3 va thé tich cua hinh ling try 13 V = x.%. Suyra R =

x.(a+b+c) B x.p’
274V 108V

Ap dung bat dang thirc Cauchy cho 3 s6 dwong a,b,c, ta co R <

x2p6
(1087)°

< 11s 1 1
Mat khac V) = g.(h—x).ﬂ'.R2 < g.(h—x).ﬂ'.



x x
X<y, =—7" (Ap dung BDT Cauchy cho 3 s6
22 27 27

6
Do d6 V., <~ 7. h'.—P— (khong dbi).
327 (108r)

2h
Al 2 h_x=_<:>x:_
Dau “="xay ra < 2 3
a=b=c
6
V@yV(H)(max):lﬁ.iﬁ. P 2khix:%w‘la:b:c
327 (1081) 3

3 3
Khido R= Z_hp_ = . Chon phuong an B.
3 108V 162V
Email: lucminhtan@gmail.com
Cau19. Cho hinhnén (H) dinh O, chiéu cao la 4 va mit phang (P) song song véi mit phing déy cua
khéi non. Mot khdi nén (T') 6 dinh la thm ctia duong tron ddy ctia (H) va déy cua (7)) 1a thiét

dién ctia (P) véi hinh nén. Thé tich 16n nhét cta (7') 1a bao nhiéu?

A, 4nR*h B. 4nR*h C. TR*h D. Rk’
81 27 24 3
Loi giai
Tac gia : Minh Tan,Tén FB: thpt tuyphong
Chgn A

?-----b

wfm

.'L“;\

Pat: AE=x(0<x<h),AC=R.



 SE_EN __h-x EN

* Xét ASAC, co: = = —EN=—~___ 7/
SA AC h R h
A .7 K- y N 1 2 1 R2 2
Thé tich khoi non (T) la V=-—nEN .x:—n.—z(h—x) X
3 3 h

* Pat f(x) = (h—x)2 X, X € (O;h)

Ta co:
f'(x)=3x* —4hx+ 1’
x:hg(O;h)
filx)=0e et 1)
3 3 27

Bang bién thién cua f (x)

h } 7
‘ z 0 2
3 <
L 4 L
4h’
27
Yy
0 0
& >

1 _R* 4 = 41.R*h
m3 R 27 81
Email: chithanhlvi@gmail.com i
Cau 20. Trong céac khoi tru co the tich 1a V' (khong doi), hay tim dién tich toan phan nho nhat cta hinh

x:lh
3

try nay.
A. minS, =327V . B. minS, =37z3/2V* . C. minS, =337V . D. minS, =377 .
Loi giai
Tdc gid : Tran Chi Thanh
Chon A

+ Goi x, y theo thur ty 1a ban kinh day, chiéu cao cta hinh tru (x >0,y> 0) .Taco V= 7zx2y

va S, =27x’ +27mxy :27z(x2 +xy) :27z(x2 +%+%j

+ AD BDT AM-GM cho 3 s duong x%2; 2 ta co:

b



Cau 21.

Cau 22.

2 2
B o I Y BN Vo 1 R I R P
2 2 2 2 v V4
, / [4
Déu":" Xéyra@ x2=x—y;x2y=K C}x:3£;y:231:3—V
2 V4 2 2 V4

+Vay minS,, =33/277* khi chiéu cao bang véi dudng kinh day.

Email: hoainam2732003@gmail.com N ) )

Hai ban A va B choi mdt tro choi nhu sau: Moi nguoi lay 1 miéng ton hinh tron ban kinh nhu
nhau, sau d6 cit bé di 1 hinh quat roi cudn lai, dung keo gén lai thanh 1 chiéc phéu nhu hinh v&.
Sau d6 A dung chiéc phdu ctia minh mtic day nude rdi trit sang phéu cua B. Néu phéu cua B day
ma ciia A van con nude thi A thing. Nguogc lai, néu phéu cia A hét nudc ma phéu cua B chua
day thi B thang. Hiy chi giip A cit miéng ton ctia minh c6 goc & tim hinh quat 13 bao nhiéu dé
khi choi khong thua B.

4

A. —(6_2*/8)”. B. —Ng”. C. 2‘/6”.
3 9 27

Loi giai
Tac gia : Trinh Hoai Nam,Tén FB: Trinh Hoai Nam

D.

2x/§7r
3

Chon A
Goi x 1a goc & tAm can cét (rad, 0< x < 27); R, r 1a ban kinh miéng t6n va ban kinh miéng phéu.

A A . - X A 1x 27— x)R?
Dién tich phan con lai ciia miéng ton 1a S = @r=0R”

S 27— x)R* 27— x)R
Dién tich xung quanh phéula S=zrR = 7rR= Qr=)R =>r= @r=0)R

2 2
Pudng cao ciia phdu la h=+R? —r? = %\/47rx—x2
= Thé tich phéu la
v :%ﬂrzh - %E%gxmm—xz - 255; War—t1=Qr-x72>0

3 2
Ap dung Cési : t4r? -1 = L t.t.(87z2 —2t) < 167°33 . Déu “=” xay ra < tzgi

2 9

2
[ -2
Tur d6 ta tim dugc Vmax<:>(t 47r2—t) <:>t=8i<:>x=6 \/672'

3

max

Email: cunconsieuquay1408@gmail.com

Cho hinh try cé day 1a hai dudong tron tam O va O, ban kinh ddy bang chiéu cao va bang 2a.
Trén duong tron day c6 tim O ldy diém A, trén dudng tron tim O’ lay diém B . Dat o 1a goc




gilta AB va day. Biét rang thé tich khdi tir dién OO'4B dat gia tri 16n nhat. Khang dinh ndo sau

day dung?
1 1
A. tana =+/2 . B. tana =—. C. tana=—. D. tana =1.
2 2
Loi giai
Tdc gid : Nguyén Thi Thanh Mai Tén facebook: Thanh Mai Nguyen
Chon B

-~ 7] | ~
” 0 A
_Ie- {,

+Goi A' 1a hinh chiéu ctia 4 1én mit phing chira dudng tron tim O’ .
+ Goi B' 1a hinh chiéu ctia B 1én mit phang chira dudng tron tim O .
+ Goi R la ban kinh cua duong tron tAm O, suyra: R =2a.Taco: a= BAB'.

Suy ra: AB'=2Rtana . Goi I 1a trung diém ciia AB' = OI 1 AB'.

+Ta co: O =OB? —IB? =\R*—=R*tan’* & = R\1—tan’ & .

va: S, :%OI‘AB’ :%R.\/l—tan2 a.2Rtana =R’ tana.N1-tan’ & .
1 1 1
Suy ra: V.5 ZEVOAB'.O’A’B ZEOO"SAOAB’ :§.2R.R2 tan a.\/1-tan’ o .

+ Ta co: V,,,, dat gia tri 16n nhét khi va chi khi tan @.v/1—tan® ¢ dat gia tri 16n nhat.

Xéthamsd f (1) =1.N1-1* véi te[-1;1]

, t(-t) 1-260 .
f(t)lel—t2+\/%:\/ﬁ véi t>0.
1

Xét f'(t)=0<:>1—2t2=0<:>t=i%:>t:—.

J2

Bang bién thién:

1
ﬁ +00
0




Dua vao bang bién thién, ta c6 V. khi ¢ =

1
max \/5

hay tana =

5i-
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