SO GIAO DUC VA DAOTAO  KY THI CHQN HQC SINH GIOI CAP TINH THPT NAM 2021

TiINH QUANG NINH Mon thi : TOAN - Bing A
£ . ; Ngay thi : 21/12/2021 .
BE THI CHINH THUC Thoi gian lam bai : 180 phit, khong ké thoi gian giao dé

Ciu 1. (4 diém)
a) Cho ham sd y = 2(x + [ 4x" +4(m+2)x+5m+7]+4 c6 b thi I (C,), v6i m 14 tham sb. Cho

dudmg thing (d): y=2x+6 va diém I(-3;4). Tim m dé (d) cit (C,) tai ba diém phan bigt
A(-1;4), B, C sao cho tam giéc IBC cé dién tich béng 4.
b) Mot dai 1y xang diu cin lam mét c4i bdn chira diu hinh try c6 thé tich bing u%(m3).ﬂmbén

kinh d4y cua bdn chira diu sao cho bdn chira ddu dugc 1am ra tén it nguyén vt ligu nhét.
Ciiu 2. (4 diém)

a) Cho ham sé f(x) = x* —3x+2 va hai sb thyca , b théa man céc diéu kién: a>2021%=* >1;
S (108, @) +2 = f(l0B,y, 8) . Tinh log,e,,(a+b).

b) Cho tam giéc ABC c6 cc goc théa man didu kién tan B =%§. Chimg minh AABC ¢6
mt géc td va tinh dién tich hinh trdn ngoai tiép tam giéc ABC , biét ring BC =6.
Chu 3. ( diém)

a) Mot hop dyng 10 qua clu dugce dénh sd tir 1 dén 10. Liy ra n qué ciu trong 10 qua ciu d6, biét

xédc suat ldy dugc it nhét mdt qua ciu ma sé ghi trén do6 chia hét cho 5 trong 7 qua cdu dugc 14y ra 1a %
Tim n.

b) Tinh gi6i han I=lim"/9 4x +2x" - Tx* +6x 1‘
=2 f12x-15+3x*-14x+13

Ciu 4. (4 diém)
Cho hinh chép S.4BC c6 day ABC 13 tam gidc vudng tai A, géc SBA = STA = 90° AB=aV6,

AC =a+f3, khoang céch tir C dén (S4B) bing l—if

a) Tinh thé tich khoi chép S.ABC.

b) Goi O, M 1an luot I4 trung diém ctia BC, SC; (P) 1a miit phing chira BM va song song véi AO.
Goi goc gira SB va (P) 1a a. Tinh sina.

c) Tinh ban kinh mt cdu ngoai tiép hinh chép M.ABC.

Ciu 5. (2 diém)
33y

V3 +48-2,f6y+24 = 46-x

Giai h¢ phuong trinh

Céu 6. (2 diém)
Cho céc sb thyc duong a, b, ¢ thoa man ab>1vA c(a+b+c)23.

b+2c a+20+6|n(a+b+20).

+
14+a 1+b

Hét
- Thi sinh khéng dugc sir dung 1di li¢u va mdy tinh cdm tay.
- Gidm thj khong gidi thich gi thém.

Tim gi4 trj nhé nhét ciia biéu thic P =




PE THI CHON HOQC SINH GIOI LOP 12
NAM HOQC 2021 - 2022
MON THI: TOAN(BANG A)
Thoi gian: 90 phit (Khéng ké thoi gian phdt dé)

LOI GIAI CHI TIET

Loi gidi dwge thuwe hién béi tap thé quy thiy cé: Truong Giang, Quynh Hwong, Tran Xudn Thién, Ky

Cau 1.

Téng, Puwong Ngoc Lan va Anh Tudn.
a) Cho ham s y =2(x+1)[ 4x> +4(m+2)x+5m+7]+4 c6ddthila (C,), véi m 1a tham sé. Cho
dudng thing (d):y=2x+6 va diém I(-3;4). Tim m dé (d) cit (C,) tai ba diém phan biét
A(-1;4), B, C sao cho tam giac IBC c6 dién tich bang 4.

Loi giai

Phuong trinh hoanh d¢ giao diém cta dudng thang (d) va do thi (C,):
2(x+1)[4x" +4(m+2)x+5m+7 |+4=2x+6
& 2(x+1)[ 45" +4(m+2)x+5m+7]-2(x+1)=0
x=-1
4x’ +4(m+2)x+5m+6=0(*)
Duong thang (d) cat do thi (C,) tai ba diém phan biét < (*) c6 hai nghiém phan biét khac —1

- A':[Z(m+2)]2—4(5m+6)>0 @{mz—m—2>0<:>{me(—00;—1)u(2;+00)
4-4 '

& 2(x+1)[ 457 +4(m+2)x+5m+6]=0 c{

—4(m+2)+5m+6#0 m#—2 m#—2
Goi x;, x, 1a nghiém cua phuong trinh (*).
X +x,=—m-2
Theo dinh ly Viét ta co 5m+6
XX, = 4

Ta c6 toa dd B(x;;2x,+6), C(x,;2x, +6). Suy ra Efz(x2 —x;2(x, —xl)).

Khi d6 BC=‘B—C‘ = \/()c2 —xl)2 +4(x, —)cl)2 .
Theo dé bai dién tich AIBC bang 4, nén suy ra

S, =%.BC.d(I,BC) o4 =%.¢(x2 ) +4(x, -1

[2.(-3)-4+6|
V22 +1
<:>2\/§—«/ X, —Xx) ‘o= \/x2+xl 4xlx2©2=\/(m+2)2—5m—6<:>2= m—m-2

om-m—-6= 0@{

m=3
Vay m =3 thoa man yéu cau bai toan.
1257

b) Mot dai Iy xing dau can tim mot cai bon chtra dau hinh tru c6 thé tich bang (m3 ) . Tim ban

kinh day cua bon chira dau sao cho bon chura dau dugc 1am ra ton it nguyén vat li€u nhat.

Loi giai
b) Goi ban kinh d4y va chiéu cao clia bon chira dau lan luot 1a x, h (m), (x>0, 7 >0).
Taco: V= ﬁthc)lzﬂ: h< h—lz—f

4 4x

Dé bon chua it ton nguyén vat liéu nhat thi dién tich toan phan phai nho nhat.
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Ma S, = 27Rh+27R* = ﬂg+ 27Xt = n[lz—5+2x2j= n[lz—5+12—5+2x2].

2x 2x 4x 4x
, A . 125125 .,
Ap dung BDT AM-GM cho 3 s6 khong am a ae va 2x°, ta duoc:
X X
S 27[3312_512_52)(2 :75_72-_
? 4x 4x 2

Dau " =" xay ra khi va chi khi f—S =2’ <8’ =125 «x :% (thoa man).
X

Viy dé bon chtra dau it ton nguyén vat lidu thi ban kinh dy bang %(m) .

a) Cho ham s6 f(x) =x’ —3x+2 va hai s6 thuca , b thoa min cac diéu kién: a > 2021’ >1;
f(og,,, a)+2 = f(logy,, b). Tinh log,,,(a+b).

b) Cho tam gidc ABC c¢6 cac goc thdéa man diéu kién tan B = m. Chting minh AABC c6
) 2+3tanC
mat goc tu va tinh dién tich hinh tron ngoai tiép tam gidc ABC , biét rang BC =6.
Loi giai
a) Xétham: f(x)=x"-3x+2= f'(x)=3x"-3.
f'(x)=0& x=4=1.
Bang bién thién
Y e = | 0 | + g
fix) 3 1] - 1] 4
fixi 4 g
b v

bat u =log,,, a, v=1og,,, b.
Vi a>2021°2" nén log,,, a >log,,, b=0=>u>v>0.
Laico: f(lngozla)+2=f(10g2022b)~

Nén f(u)+2=f(v)= f(v)>f(u) véimoi u>v>0.
Do d6 : u,ve[0;1] . Khi d(’)tirf(v)—f(u)=23{u:

Suyra a =2021 va b=1.Vay log,,, (a+b)=1.
b) Ta co:
_ 3-2tanC - sin B _ 3cosC—-2sinC
2+3tanC  cosB 2cosC+3sinC
< 2sin BecosC+3sin BsinC =3cos BcosC—2cos BsinC
& 2sin(B+C)=3cos(B+C)
&< 2sin A=-3cos A.

tan B

Vi sin 4 > 0 nén cos4 <0 suy ra goc A tu.

Tacod:
4sin* A-9cos*4=0 3
=sind=—.
sin® A+cos’* A=1 V13

Ap dung dinh Iy Sin ta c6 R =—2C— =13
2sin A

Vay dién tich hinh tron ngoai tiép tam giac ABC 1a 137
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Cau 3.

a) Mot hop dung 10 qua cau duoc danh sé tir 1 dén 10. Liy ra n qua cdu tir 10 qua cau

d6, biét xac suat lay dugc it nhat mot qua cdu ma ghi sd trén d6 chia hét cho 5 trong n qué cau
% 2
duoc lay ra la 3 Tim n.

Jo— 3 4.2 B
b) Tinh gi6i han / =lim 9 Ax+2x Tx 46l
=2 \J12x-15 +3x> —14x+13

Loi giai
a) Taco n(Q)=Cy (n eN',n< 10) .
Goi A 1a bién cb 1ay dugc it nhdt mot qua cau ma ghi sb trén d6 chia hét cho 5 trong 7 qua cau da
cho=n(4)=C,.C; +C;.Cy

1 n—1 2 n—2
Ta cé: P(A):g:> GG +G G =z

3 Ch 3
3 2.8! N 8! B 10!
(n—l)!(9—n)! (n—2)!(10—n)! B n!(lO—n)!
b 3 . 60 on—191+60=0 |
n—1 10—n n(n—l)(lO—n) n=
Vay n=4.
b) Ta co

1—1imm+2?€3—7x2+6x—1 -1 (m—1)+2x3—7x2+6x

=1l1m
=2 \J12x—15+3x> —14x +13 Hz(\/lzx—IS—3)+3x2—14x+16

8—4x —4
s x(x-2)(2x-3 —+x(2x-3
i N9 —4x +1 Fxm2)(2 ):hm V9—4x +1 *(2573)
x—2 12x—24 +(x—2)(3x—8) x—2 12 +(3x—8)
V12x-15+3 J12x-15+3
-8
_74+2+(2x2—3x—2) (vo—4x 1)2+2x+1
e —4x+
= lim 2= = 24 =
"~ —2+(3x-6) +3 7

Vi2x-15+3 (Vize—15 +3)

Cho hinh chép S.4BC c6 day ABC la tam giac vudng tai 4, goc
SBA =SCA=90", AB = a/6, AC = a3 , khoang cach tir C dén (S4B) bang 1273.
a) Tinh thé tich khbi chop S.4BC.
b) Goi O,M lan lugt 14 trung diém cia BC,SC ; (P) 1a mit phang chira BM va song song véi AO
. Goi goc gitta SB va (P) 1a «. Tinh sina .

¢) Tinh ban kinh mét ciu ngoai tiép hinh chép M.ABC.
Loi giai
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a) Goi D 1a hinh chiéucta S trén mp(ABC). Ta cé:
AB 1L SB
. = AB 1 (SBD)=> AB L BD .
AB 1 SD

= AC L(SCD)= AC LCD.

. AC L SC
AC L SD

= ABDC 1a hinh chit nhat.
Ké duong cao DH cua tam giac. Ta co:

DH 1 SB
{ S :>DHJ_(SAB):>DH:d(D,(SAB))Zd(C,(SAB)):ﬁ'
DH 1 AB 7

1 1 49

Trong ASBD vudng tai D, ta co: s=—+ e =
DH® SD° BD 144a~ SD

+L2:> SD=12a.
3a

Vay: Vy e = %SD.SABC = %.SD%.AC.AB = % 12a%a\/§.a\/g =624,
b) Goi / la giao diém cta SO va BM = I € (P)N(SAD)=> (P)N(SAD)=EF ,véi EF diqua

I vasongsong AD, EeSA,F €SD.
Goi K 1a trung diém ctia CD = MK //SD = MK 1 (ABDC).

BR D - (B DK ) (4B + AC ) - B.AB + B.AC+ DR 4B + DRAC 30" -3¢ 05 -0

3BKJ_AD3ADJ_(BMK):>ADJ_BM,mé EF//AD= EF 1 BM .

Ta co: BC =+ AB>+ AC> =3a = AD =3a; SB =/SD* + BD* = 7\[3a;

2 2 2
SC: ,SD2+DC2:5\/EZ>BM:\/SB ‘;BC _SC :9\/561

4 2

Do 7 la trong tam ASBCnén EF = %AD =2a.
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1 1 i 9J52_

Vay S —EF .BM =—. a=—-—a
AY O ppyr = ) 2 ) >
, V. SM SE SF 2 2 1
Ta co: ﬁ:E'S_A.S_D:;: S.MEF :gvscw :§VS.ABDC;
Vs per  SE SF 4 4 2
V—: <4 SD 5 S.BEF ZEVS.BAD =—Vs sspc
5.BAD

= %VSAABC =42a’ = d (S;(BEMF)) = Wspor 82

= VSABEMF = VS.MEF + VSABEF = EVSAABDC 3
BEMF

d(S;(BEMF)) 83
SB 63

Vay: sina =

¢) Do ABDC 1a hinh chit nhat nén mat ciu ngoai tiép hinh chop M. ABC ciing 1a mit ciu ngoai
tiép hinh chop M.ABDC .

SC 56

Xét tam gidc DMC c6 DM = MC = B a= AMDC cantai M .

Goi P 1a tim dudng tron ngoai tiép AMDC = P thudc dudng thing MK .
Goi 7 1a ban kinh dudng tron ngoai tiép AMDC , ta co:

2 2 2
cos DNC - MD+MC* =DC? 23 o e Ao DC 2%
2MD.MC 25 25 2sin DMC 8

Dung duong thang d di qua P va vudng goc voi (DMC ) = d la truc duong tron ngoai tiép
AMDC .

Dung dudng thing A di qua O va vudng goc v6i (ABC)= A 1a truc dudng tron ngoai tiép AABC

Goi O la giao diém ctia d va A= Q la tim mat cu ngoai tiép hinh chép M.ABC.

Goi R 1a ban kinh mit cu ngoai tiép hinh chop M.ABC, ta co:

R=[MP* + PQ*> =/MP* + OK’ :\/(ﬁaj {MJ Yons,

8 2 8

3#%7_1“ _33}7+1+1 +x_3y:6
V3748 -2\foy+ 24 = a6

Loi giai

Cau 5. Giai hé phuong trinh

x<6

biéu kién .
y=>—4

Téng hop: Tran Minh Vi Trang 5/7



Ta ¢ 3iEH 3 L x—3y=6 @3§EH+3(§—1)=33-“+‘+‘+3(y+1) @f(%—lj:f(yﬂ),

voi f(6)=3"" 43,

Hamsb f(t)= 391 4 3¢ ddng bién trén [0;+00).

Khi d6 f[g—ljzf()wl)@%—1=y+1<:>x=3y+6.

Thay x=3y+6 vao phuong trinh +/3x> +48 —2/2x+12 = 4/6—x .
Piéu kién ciia phuong trinh -6<x<6

\/3x2+48—2\/2x+12:4\/6—x<:>\/3x2+48:2(\/2x+12+2\/6—x)
—-6<x<6
= =
3x2 +48=-8x+144+16172-2x" 168772 -2x% =3x* +8x—96
—6<x<6,3x’ +8x-96>0 [-6<x<6,3x>+8x-96>0
< < 4 3
16872 —2x% =332 +8x-96  |9x* +48x° —1536x-9216=0
—6<x<6,3x>+8x-96>0
3x2—96=0
3x2+16x+96=0(vn)

—-6<x<6

—6<x<6,3x> +8x-96>0
@ (3x2 —96)(3x2 +16x+96):0<:> {

—6<x<6,3x*+8x-96>0
= x:4\/§ ®x=4\/§
x=—42

Thay x = 42 vao (3) tadugc y =

42 -
3

6. Hé phuong trinh c6 nghiém la (x;y) = (4\/5;

4\/5—6]

3

Cau 6. Cho a,b,c >0 thoaman ab>1,c(a+b+c)=3. Tim gia tri nhod nhat cua
_b+2c a+2c
l+a 1+b

+6In(a+b+2c).

Loi giai

Taco: P+2= b+2c+1 + a+2c+1 +6In(a+b+2c)
l1+a 1+b

_ a+b+2c+1+a+b+2c+1
a+l b+1

+6In(a+b+2c)

:(a+b+2c+l)(

+L +6In(a+b+2c).
l+a 1+b

(1 1 1 |
Tablax(1+a_1+J23]+(1+b_1+J25j

Jab—a N Jab b
(1+a)(1+@) (1+b)(1+\/ﬁ)
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:\/Z—\/Z[ Va JZJ

1++Jab \1+a 145

b —a Na—~b—ab(Ja-b)
1++/ab (1+a)(1+b)
(- (-

= ZO,(do a,b>0;ab21)

(1++ab)(1+a)(1+b)
N 1 N 1 S 2 S 2 _ 4 S 4 _ 4
l+a 1+b_1+\/£_1+ab+1 ab+3  ab+c(a+b+c) (a+c)(b+c)
2
P+2=a+b+2c+1+a+b+2c+l+6ln(a+b+2c).
l+a 1+b
:(a+b+2c+l)(L+LJ+6ln(a+b+2c).
l1+a 1+5b
Détt=a+b+2c>0tacc’>P+2216(;2+1)+61nt.
2
Xét ham s f(t)=16(;2+1)+61nt :>f'(t)=6t_lt#:>f'(t)=0<:>t:4.
r 0 4 +ac
S} = 0 +

2 e e

f(4)=5+6In4 = P>3+6In4=minP=3+6In4. Dau bang xdy rakhi a=b=c=1.

HET

Téng hop: Tran Minh Vi Trang 7/7



Cau 1.

Cau 1.

UG, YA PAO TAO PE THI CHON HOQC SINH GIOI LOP 12
QMNJNH NAM HOC 2021 - 2022
oA MON THI: TOAN(BANG B)

Thoi gian: 90 phit (Khéng ké thoi gian phdt dé)

[HSG-QUANG NINH-B 2021-2022] a) Cho ham s6 y =2(x+1)[ 4x* +4(m +2)x+5m+7 |+4 ¢4
dd thila (C,), véi m 1a tham sb va duong thing (d):y =2x+6.Tim m d¢ (d) cit (C,) tai 3 diém
phén biét 4(-1;4), B,C saocho BC =24/5.

Loi giai
Xét phuong trinh hoanh d6 giao diém:
2(x+1)[4x2 +4(m+2)x+5m+7]+4 =2x+6

@2(x+1)[4x2+4(m+2)x+5m+7]—2(x+1)=0
e 2(x+1)[4x” +4(m+2)x+5m+5]=0

< 2(x+1)g(x)=0 (*)
bé (d) cat (C,) tai 3 diém phan biét 4(-1;4), B,C thi phuong trinh 4x” +4(m+2)x+5m+5=0
phai co6 hai nghiém phan biét x,,x. khac —1. Diéu kién d6 trong duong voi

i 1+\/§

m >
a=420 2\/_
1_
A'=4(m2—m—1)>0<:> m<—5.
2
g(—l):m+1¢0 m=—1
Xy + X =—(m+2)
Khi d6 toa do 2 giao diém B,C 1a B(x,;2x, +6),C(x.;2x. +6) véi s5(m+1)
XpXe =
Theo gia thiét BC =25 < BC? =20 < 5(x.—x,)’ =20
c>(xc—x3)2 =4c>(xc+x3)2—4xcx3 =4®(m+2)2—5(m+1)=4
1+\/ﬁ
m=
om-m-5=0 2 tho# man didu kién.
1421
2
[HSG-QUANG NINH-B 2021-2022] b) M6t dai 1y xang dau can lam mot cai bon chtra dau hinh tru

1257

c6 thé tich bang (m3 ) . Tinh béan kinh d4y cua bon chita dau sao cho bon chira dau duoc 1am ra

tén it nguyén liéu nhat?
Loi giai

Goi r,/h(m) lan lugt 1a ban kinh ddy va chiéu cao ctia chiéc bon 7,/ > 0.

ik , 1257 125
Theo gia thiéttacé: V =nr’h=—""—=h=—"—.

4 4r

De bon chira dau dugc lam ra ton it nguyén li¢u nhat thi di¢n tich toan phan cua chiéc bon hinh tru
phai nho nhat.



Tacé dién tich toan phan cua chiéc bon la: S, = 27rr14£ +27r’ =2rx (142+ rzj .
r r

Xéthamsd f(r)= 2”(1412+er trén khoang (0;+ o).
r

_ 3
Ta co f’(r) = 2ﬁ(_12j-;—8r ]
r

;f'(r)=0:>r=§e(0;+oo).
, 125 ,\. .. 5
Ta tinh dugc gid tri nho nhat ciia ham so f () =27 T ungvei r= E(m) .
r
[HSG-QUANG NINH-B 2021-2022]
a) Cho a,b,c 1 cac sb thuc duong khac 1 théa man: log,,,, a = 3;log, Jb = 2;log, b = % Tinh

10g,5, * (abc)4 )

. A -2t .
b) Cho tam gidac ABC c6 cac goc thoa man dicu kién tan B = %. Chirng minh A4ABC c6 mét
+3tan
gdc tli va tinh dién tich hinh tron ngoai tiép tam giac ABC, biét raing BC = 6.

Loi giai

log,, a=3  [a=2022°

4 28
a) 1log, Vb =2 1b=a'=2022" = log,, 3/(abe)’ =log,y,, (2022") =5

_ _ 6
10&%:% c=~/b=2022

b) Vi 4, B,C la ba gdc ciia mdt tam giac nén 0°< 4, B, A+ C <180°. Vai diéu kién nay ta co:

3
——tanC

tanB:ﬂQ—tan(A+C): 2
2+3tanC 14> tan C

< tan(-A4-C)=tan(a—C), (véi tanaz%)
=1 tan(—A) =tana

Stan 4= —% <0 suyragoc 4 tuhay AABC c6 mot goc tu (dpem).

tanAz—E:cotAz—%:%zgjsinA:ﬂ_
2 sin“"4 9 13
Goi R 1a ban kinh duong tron ngoai tiép tam giac ABC ta c62R = BCsin A = 6.—3\1/;_3 =R =—9\1/?1,_3.

. 1
Dién tich hinh tron ngoai tiép tam giac ABC la: S =zR* = 81—37[
. [HSG-QUANG NINH-B 2021-2022]

a) Cho da thitc P(x)=(x—2)"" biét n thoa man 34> -5C> =21, neN". Timhé sbcia  x” trong

khai trién ciia P(x).

2x-3)V9—4x + x> —x-3
b) Tinh gi6i han PR o) Nt Sk e
=2 J12x-15+2x-7
Loi gidi

a) Tacod
| |
342-5C =n = 3— 5

(n-2)1 31 (n-3)1

2n




<:>3n(n—1)—%n(n—l)(n—2):2n
<:>18(n—1)—5(n—1)(n—2)=12
< =50 +33n-40=0
n=>5
= 8
n=-—.
5
Do d6 P(x)z(x—2)20.
keN

k<n
Theo yéu cau bai toan: 20—k =7 < k=13.

S6 hang tong quat: Ckx>* (—2)k , {

Vay hé s ciia x” trong khai trién 1a CJ3 (-2)".
b) Ta cod

. (2x—3)\/9—4x+x2—x—3
I =1lim

=2 J12x-15+2x-7

(2x-3)(VO—4x —1)+x*+x-6

=lim

x2 VI12x—15+2x~7

. (2x—3)(v9—4x—1) . X’ +x-6
=lim im

+1 .
=2 J12x—15+2x-7  =2+12x—15+2x—7

Ta tinh
2x-3)(Vo-4x -1

Il:yg(\/IZx)—(15+2x—7)

(2x-3)(9-4x—1)(V12x—15 - 2x+7)
xB}(M+1)(l2x—15—4x2+28x—49)
4(2x-3)(2-x)(V12x =15 -2x+7)
2 (Vo—4x +1)(—4x” + 40x—64)
4(2x-3)(2-x)(V12x =15 -2x+7)
S a(Jo—dx +1)(x-2)(x-8)
(2x-3)(Vi2x=15-2x+7)
1 (Vo—dx +1)(x-8)

>
a6 (x=2)(x+3)(Vi2x-15-2x+7)
I, =lim =lim 5
=2 12x—15+2x-7 2 —4x* +40x — 64
) (x=2)(x+3)(V12x=15-2x+7) ) (x+3)(V12x=15-2x+7)
= “4(x—8)(x-2) S —4(x-8)



Cau 4.

vy 12210323
24 4
[HSG-QUANG NINH-B 2021-2022] Cho hinh chép S.ABC c6 day ABC 1a tam giac vudng tai 4,

g0c SBA=SCA=90°, AB=aJ6, AC=a /3, khoang cach tir C dén (S4B) bang 127‘1.

a) Tinh thé tich khdi chop S.4BC.
b) Goi O, M lan luot 1a trung diém cua BC, SC; (P) la mat phang chira BM va song song voi
AO. Tinh khoang céch tir diém S dén mit phang (P).

¢) Tinh ban kinh mit cau ngoai tiép hinh chop M.ABC.
Loi giai

a) Dung hinh chit nhat ABDC = SD L (ABCD).

ACLCD
0
AC L SC

>: AC L(SCD)= SD 1 AC (1).
Tuong tw: SD L 4B (2).

Tur (1) va (2) suy ra SD L (ABCD).

bat SD=x,x>0.

Ké DH 1 SB, (H € SB)= DH 1 (SAB).

B BD.SD _a 3.x
JBD*+SD*  \3ai+x*

Suy ra d(D,(S4B)) = DH

Do CD// AB=>d(C,(84B))=d(D,(84B)) < 127“ = IV 3 =T

N3a? +x2
1232 +x2 =T Bx = 144(3a2 +x2)=147x2 144> = x> & x=12a.

Suyra SD=12a.

Vay thé tich khéi chép S.4BC 1a V = %.SD.SAABC = %.12a%.a\/g.a\/§ = 63/24° (dvtt).

b)



Goi BM NSO =1.
Khi d6 I latrong tam ASBC.

K¢ dudng thang di qua I va song song v6i AD , lan luot cat SA va SD tai N va Q.

Do 10//0D= L =52 _5
10 0D
Mat khac
Vomor  SM SO 2 1 - |
M e 2 e S = S Vs =2 Vs =5-—-SD.DB.DC =— .12a.a\/3.a3/6 =22
Veerg SC SD 23 3 SMQB ~ 3 VS.CDB T 3¢ 3

2
Tacoé BO® = OD* + BD? =G.12a] +3a> =194 = BK = a19..

Mit khac SB® = SD* + DB* =144a” +3a” =147a° = SB = a /147 ;

SC* = SD* + DC* =144d* + 64° =150a" = SC = 56a ;

BC =+ AB* + AC? =/64* +34* =3a.

Ap dung cong thirc dudng trung tuyén vao ASBC ta c6

SB*+BC* SC* 1474*+94> 150> 8la* 942
_ _ - - = =MB=""4
2 4 2 4 2

MB*
Ap dung dinh 1y cosin vao ASMQ ta c6

MQ* = SM? + SO* — 2.5M .SO.cos MSO = SM> + SO* —2.SM .SQ.cos MSQ

—sm?+80"—2.5M.50.°L — Lgcr 1 2 gp 2L sc?2sp 5P
SC 4 9 2773 se
2
s tsp 2spr=tser—Zsp =L as0a — 2 a4 =1 p0 = 22 .



Ap dung hé qua dinh 1y cosin vao AMBQ ta c6

81a’ +19a2_11a2
cos]\?ﬁP\Q—MBZJFBQz_MQ2 =2 2 =3 38 :sin@zﬁ
2.MB.B 19 19 °
0 2.9\2/§a.a\/ﬁ

Dién tich AMBQ 14 S,,,,, = ;MBBQ s,mM?Q—l 9\/_“ a19.2 ‘/_ 9*/5 @ (dvdt).

Vsamo 3.2V24° _8a
SAMBQ 9\/_ az 3 :

Vay d(5.(P)) = (s (MBK) -

¢) Dung duong thing d di qua O va song song véi SD .
N

B

Khi d6 d 1a truc duong tron ngoai tiép A4ABC.
Suy ra tdm mat cau ngoai tiép hinh chop M.4ABC la diem G ed .

Goi N 1a hinh chiéu vuéng goc cia M trén CD. Suyra GO//MN va MN = %SD =6a.
R —\2 —_— —_— —\2

Taco R* =GB = GM> <:>(GO+OB) :(G0+ON+NM)

& GO* + 0B +2.GO.OB = GO* + ON? + NM* +2.(?0.W+?0.N—M + W.W)

& GO? + OB = GO*> +ON? + NM* +2.GO.NM
Do GO L OB, GO L ON, ON L NM .

2 2
Suy ra 2GO.NM = OB ~ON" ~NM’ = Log [“*/_J _(E 124 J :_692“

69a° 23a

< 2.G0O.6a.cos180° = - < GO0 = 5 = R=+GO’ +0B’ =

a\ 673
e

V2 oy 3y =6

3x? +13 +4f6y+24 = 24/6—x +5

Cau5. [HSG-QUANG NINH-B 2021-2022] Giai hé phuong trinh {

Loi giai



Cau 6.

Didu kién 3

Taco 277 -2 4 x 3y =6 277 4 x+2=2F 413y48 = f(x+2)= £ (3y+8),
voi f(t)=2*ﬁ+t.

Do f'(t)=2ﬁ.L.lnt+l>O, V¢ >0 suy ra him s6 ham sb f(t)=20+t dong bién trén [0;+0).

20t

Khidé f(x+2)=f(3y+8)<= x+2=3y+8<3y=x-6.

Thay 3y =x—6 vao phuong trinh +/3x* +13 +\/6y+24 =26 -x+5 ta duoc
V3x 413 +2x+12 =26 —x +5 = V3x> +13=5+/2x+12 - 2/6—x =0

37 +13-5+/2x+12-2/6-x =0
3x*—12 2x+12—4(6—x) o

= + =
B 41345 2x+12+246—x

o (x-2) 3x46 6 o
V3 +13+45 V2x+12+26—x

x=2
= 3x+6 6
+
B +13+5 V2x+12+2/6-x

=0(vn)

. 4
Voi x=2:>y=—§.
x=2
Vay h¢ phuong trinh da cho c6 nghiém 4.

3
[HSG-QUANG NINH-B 2021-2022] Cho a,b,c¢ >0 thoa méin ab >1, cla+b+c)>3. Tim gia tri nho
nhét cua

b+2c a+2c 3(a+b+2c)
P= + + .
l+a 1+b 2

Loi giai

Tacd: P+2= b+2c+1 + a+2c+1 +§(a+b+2c)
1+a 1+b 2

a+b+2c+1 a+b+2c+1 3
= + +=(a+b+2c)
a+1 b+1 2

+Lj+%(a+b+2c).

=(a+b+2c+1)[
l+a 1+b

Talaic()'( ! - ! j+( ! - ! j
S \U+a 1++Jab 145 1++Jab



_ Jab-a N Jab —b
(1+a)(1+ab) ~ (1+b)(1++ab)

()
1++Jab \1+a 1+b

_b—a Na—b—ab(Va )
1++ab (1+a)(1+b)

_ (a= ) (Jab 1)

> 0,(d0 a,b>0;ab > l)

- (1+ab)(1+a)(1+b)
o 2 2 4 4 4
> > - > -
:>1+a+1+b_1+\/ab_l+ab+1 ab+3  ab+c(a+b+c) (a+c)(b+c)

2

[a+c+b+cj a+b+2c

6(a+b+2c+1) 3
(a+b+20) 2

bat t=a+b+2c (1>0).

Do ab>1,c(a+b+c)>23=ab+c(a+b+c)>4

<:>(a+c)(b+c)24

Suyra: P+2> =(a+b+2c).

2 2
:4S(a+c)(b+c)§(a+c—+b+cj !

=—=124,
2 4
16(¢+1
Khi do: P> (tz )+%[—2:(?+IJ+(E+L+LJ_2

4 4
J&LL_Q 9

Vay: mmP 9 khia=b=c=1.

HET
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