SO GIAO DUC VA PAO TAO THI CHQN HQC SINH VA HQC VIEN GIOI

TINH PONG NAI LOP 12 THPT VA GDTX NAM HQC 2020 - 2021
TOANMATH.com Maén thi: TOAN
Pé thi gom 01 trang & 06 cdu Thoi gian lam bai: 180 phiit (khéng ké thoi gian phdt dé)

Céu 1. (5 diém)

Cho ham s6 y = f(x)=x"-3x"—9x ¢6 d thi la (C).

1) Tim toa d¢ diém cuyc tiéu clia do thi (C).

2) Viét phuong trinh tiép tuyén cua d6 thi (C) tai diém c6 hoanh do x=3.

3) Tim tat cd cc gié tri thyc cla tham s6 m dé ham s6 g(x)= ‘f(x)+ m‘ ¢6 dung 5 diém cuec tri.
Céu 2. (3 diém)

1) Giai phuong trinh log, (x2 —4x +1) +log, (%j =1 (v6i x e R).

2) Giai phuong trinh 4sin x +4sin x.cos2x+2sin2x—6cosx—3=0.
Céu 3. (2 diém)
Ban An 1am hai céi banh 13 hai khdi tru bang nhau c6 tong thé tich bang 1447 cm’® va dung gidy carton

lam mat cai hop hinh hop chir nhat (c6 da 6 mat) dé dung vira khit hai cai banh nhu hinh v€. Tinh dién
tich nho nhat cta giay carton dung trong viéc néu trén.

Céu 4. (3,5 diém)

Cho hinh chop S.ABC ¢6 AB = AC =10a, BC =12a (v6i 0 < a € R), hinh chiéu vudng goc cia dinh S
1én mit phing day tring voi tim O ciia duong tron ngoai tiép tam giac ABC, gbc giita hai mit phang
(SBC) va (ABC) béng 60°.

1) Tinh theo a dién tich cia mit cau ngoai tiép hinh chép S.ABC.

2) Goi hai diém D, E lan luot thudc hai canh 4B, BC thdéa mdn AD.BE = 604> . Tinh theo a thé tich cua
khéi chép S.ADE.



Cau 5. (3 diém)
1) Mot chiéc hop dung 20 vién bi giéng nhau, mdi vién bi dugc ghi mdt trong cac s6 tu nhién tir 1 d&én
20 (khong c6 hai vién bi ghi cing mdt s6). Boc ngau nhién 4 vién bi tir chiéc hop noi trén, tinh xac suat
dé tong cac sd ghi trén cac vién bi chia hét cho 3.
r I 2 10
2) Tim hé s6 ctia so hang chirta x'* trong khai trién [1 -x*(1+ x)} thanh da thic (véi x e R).
Céiu 6. (3,5 diém)
x* =y =3x* +6x-3y=4

V3x-2-2x"=\/y+2-y-4

2) Cho ba s6 thuc a, b, ¢ thoa man a® +b* + ¢* = 2. Tim gi4 tri 16n nhat cta biéu thitc P =a+b+c —abe.

1) Giai hé phuong trinh { (v6i x,yeR).

HET

https://toanmath.com/

Thi sinh dwge phép sir dung may tinh cim tay, khéng dwge phép sir dung tai lidu khi 1am bai./.
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Caul. (5,0 diém)
Chohams8 y = f(x)=x"-3x" —9x c6 do thila (C).
1) Tim toa d6 diém cuc tiéu ctia d6 thi (C )

2) Viét phurong trinh tiép tuyén ctia d6 thi (C) tai di€m c6 hoanh d6 x =3.
3) Tim tat ca cac gid tri thuc ctia tham s§8 m dé ham s§ g(x | f(x)+ m| c6 dung 5 diém

cuec tri.

Cau2. (3,0diem)
a) Giai phuong trinh log, (x2 —4x+1)+log3 (%j:l .
—X

b) Giai phuong trinh 4sin x + 4sin x.cos2x+2sin2x—6cosx—-3=0.

Cau3. (2,0 diém)
Ban An 1am hai cai banh 1a hai khi try bang nhau c6 téng thé tich bang 1447 cm® va dung
gidy carton lam mot cai hop hinh hop chir nhat (c6 dii 6 miat) dé dung vira khit hai cai banh nhu
hinh vé.

Tinh dién tich nho nhat ctia gidy carton dung trong viéc néu trén.

Caud. (3,5 diém)
Cho hinh chép S.4BC ¢6 AB=AC =10a, BC =12a (v6i 0 <a eR), hinh chiéu vudng goc
ctia dinh S 1én mit phang day trung véi tim O cua dudng tron ngoai tiép tam giac ABC, goc

gitta hai mt phang (SBC) va (A4BC) bang 60°.
1) Tinh theo a dién tich ctia mit cau ngoai tiép tar dién S.ABC'.
2) Goi hai diém D, E 1an luot thudc hai canh AB, BC thoa min AD.BE = 604> . Tinh theo a
thé tich cta khéi chop S.ADE .

Cau5s. (3,0 diém)
1) Mot chiée hop dung 20 vién bi giéng nhau, mdi vién bi duorc ghi mot trong cac sb tu nhién
tir 1 dén 20 (khong co hai vién b1 ghi cting mot s6). Béc ngau nhién 4 vién bi tir chiéc hop néi
trén, tinh xac suét dé téng cac sb gh1 trén cac vién bi chia hét cho 3.

2) Tim hé s6 cta s6 hang chita x'> trong khai trién [1 -X (1 + x)]] thanh da thuc (voi x e R).
Cau6. (3,5 diém)

TAI LIEU ON THI HOC SINH GIOI Trang 1
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X -y -3x*+6x-3y=4

3x—=2-2x*= +2—-y-—-4
Yy y

1) Giai hé phuong trinh {

2) Cho cac sb thuc a;b;c thoa a’+b*+c>=2. Tim gid tri 16n nhit cua biéu thirc
P=a+b+c—abc.

HET.

Trang 2 TAI LIEU ON THU THPT QUOC GIA
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HUO'NG DAN GIAI

Caul. (5,0 diém)
Chohams§ y = f(x)=x"-3x" —9x c6 do thila (C).
1) Tim toa dd diém cuc tiéu ctia d6 thi (C).
2) Viét phurong trinh tiép tuyén ctia d6 thi (C) tai di€m c6 hoanh d6 x =3.

3) Tim t4t ca céc gia tri thuc cta tham s§ m d& ham s§ g(x)=|f (x)+m| c6 ding 5 diém

cuec tri.
Loi gidi
GVSB: Nguyén Thi Phuong Hién; GVPB: Hoang Ha

1) Tim toa d6 diém cuc tiéu ctia d6 thi (C).

¢ Tap xac dinh ciaham s6la:D =R.

’ ' i 2 i ! x:_l
sTacéd:y' = f'(x)=3x"-6x-9; y'= f'(x)=0= ;
_x:
+ Bang bién thién:
I —00 —1 3 oo
y + 0o - 0 T
oo
Y .
—27
—00

* Vay toa do diém cyc tidu cua 6 thi (C) la: (3;-27).

2) Viét phurong trinh tiép tuyén ctia d6 thi (C) tai diém c6 hoanh d¢ x =3.

s Tacd:k=f"(3)=0; y(3)=f(3)=-27.

¢ Vay phuong trinh ti€p tuyén cta do thi (C) la:y = O(x - 3) —27 hay y =-27.

3) Tim t4t ca céc gia tri thuc cta tham s§ m d& ham s§ g(x)=|f (x)+m| c6 ding 5 diém

cuec tri.
+ Theo cau 1) tac6 ham s§ y = f(x)c6 2 diém cuc tri.

TAI LIEU ON THI HOC SINH GIOI Trang 3
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+ D& ham s8 g(x)=|f(x)+m| c6 ding 5 diém cuc tri thi phuong trinh
h(x)=f(x)+m=0 c6 3 nghiém phan biét hay f(x)=x"-3x’ —9x=-m c6 3 nghiém
phan biét.

+ Bang bién thién:

¢+ Tt d6 phuong trinh x’-3x>-9x=-m 6 3 nghiém phan biét khi
27<-m<5& -5<m<27.
¢ Vay véi =5 <m <27 thi ham s6 g(x) = |f(x) + m| c6 dung 5 diém cuec tri .

Cau2. (3,0diém)

1-x

a) Giai phuong trinh log, (x2 —4x+1)+log3 (Ljﬂ )

Loi giai
¥ —4x+1>0
* Pidukién { | ox<2-43

—>0
1—x

2
* log, (x2 —4x+1)+10g3 [i}zl < log, (%}zl
x=-1

X =

2
XAl 5y —x—2:0<:>[
I-x
* Ta thdy x = 2khong thoa diéu kién phuong trinh.
¢ Vay phuong trinh c6 m¢t nghiém x =-1.

b) Giai phwong trinh 4sin x + 4sin x.cos2x+2sin2x—6cosx—3=0.
Loi giai

¢ 4sinx+ 4sin x.cos2x+2sin2x—6cosx—3=0

<4sin x.(l + cos2x) +4sin x.cosx—3 (2cosx + 1) =0

< 4sin xcosx.(2cosx + l) -3 (2cosx + l) =0

2cosx+1=0

<:>(2cosx+l).(25in2x—3):0<:{ )
2sin2x-3=0

Z
A

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

Cau 4.

>1.

¢ 25in2x—-3 =0<sin2x :% . Phuong trinh v6 nghiém vi

. 200sx+1:O<:>cosx:—% <:>COSX=COS2T”<:>X=i2Tﬂ+k27Z’,(kEZ).
* Vay phuong trinh ¢6 cac nghiém x:i%[+k27z,(k €Z).

(2,0 diém)

Ban An lam hai cai banh 13 hai khoi try bang nhau c6 tong thé tich bang 1447 cm® va dung
gidy carton lam mot cai hop hinh hop chir nhat (c6 dii 6 miat) dé dung vira khit hai cai banh nhu
hinh vé.

Tinh dién tich nho nhat cta gidy carton dung trong viéc néu trén.

Loi giai
+ Goi ban kinh cta hinh tru 1a » (v6i 7> 0), chiéu cao ctia khdi tru1a & (véi h>0).
Chiéu rong ctia day hinh hop chit nhat 1a 27, chiéu dai ctia day hinh hop chit nhat 1a 4.
 Tong thé tich hai khéi try bang 1447 cm’.
Thé tich khéi try bang 7r*h =727 (cm3) :

72
— -
r

Chiéu cao cuakhoitrula A=

Chiéu cao cta hinh hop chir nhat 1a 7—3
r

¢ Dién tich toan phﬁn cua hinh hop chit nhat la:
2(27«47’ + 4r.7—§+@.2rj = 2(87*2 +E+EJ = 16(7*2 +EJ .

ad V4 r r r

Ta co r2+ﬁ:r2+2+223$/r2.2,£ —-27.
r roor roor

¢ Vay dién tich nho nhét ctia gidy carton can ding 13 16.27 = 432(cm2 )

(3,5 diém)

Cho hinh chép S.ABC ¢6 AB=AC =10a, BC =12a (véi 0<a e R), hinh chiéu vudng goc
cua dinh S 1én mat phang day trung véi tdim O cua duong tron ngoai tiép tam gidc ABC, goc
gitta hai mt phang (SBC) va (ABC) bang 60°.

1) Tinh theo a dién tich cia mit ciu ngoai tiép tr dién S.ABC.

2) Goi hai diém D, E 14n luot thudc hai canh AB, BC thoa min AD.BE = 604> . Tinh theo a
thé tich ctia khbi chop S.ADE .

TAI LIEU ON THI HOC SINH GIOI Trang 5
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Loi giai
1) ® Theo gia thiét O 1a tim duong tron ngoai tiép tam
giac ABC va SO L (ABC ) nén moi diém nam trén duong
thang SO déu cach déu 4,B,C. Goi €SO sao cho
IS = I4 . D& dang chimg minh dugc 7 1a tAm cta mit ciu
ngoai tiép tr dién S.ABC.
¢ Goi R 1a ban kinh mit cu ngoai tiép tir dién S.ABC,
khid6o R=IS=14=IB=1IC.
¢ Xét N 1a trung diém cua SA, khi do IN L S4.
¢ Suy ra ASNI ddng dang ASOA , suy ra
SN _SI SN.SA 184°
—=—I8= =— .
SO S4 SO 280
* Tacan tinh S4 va SO.
¢ Goi M 1a trung diém ctua BC. Dé& dang chimg minh duoc goc giita hai mit phing (SBC) va

(ABC) 1a gbc SMA =60,

¢ Taco
AM =8a .
40 = AB.ACBC _ 10al.10a.12a =§a, suy ra OM =1a '

ASusc 4.7 8a12a 4

2
¢ Trong tam giac vuéng SOM ta cd SO =OM .tan60° = 7a\3 ; SM = oM =Z
4 cos60” 2
¢ Trong tam gidc vuong SBM c6 SB=+SM’*+BM* = “1293 a,suyra SA=SB = V1293 a
V193 p
A 12 19343

Viy R=—. = a.

2" 7a\3 42

4

¢ Vay dién tich mat cau ngoai tiép tor dién S.ABC la:

2
1933 37249
a = wa .
42 147

2) Tinh thé tich khéi chép S.ADE .

Sye=4rR* = 472.[

D
B

* Theo gia thiét ta c6 AD.BE =60a’ < (BA—BD).BE = %BA.BC

Trang 6 TAI IAII?ZU ON THU THPT ()l'(;)(l GIA
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Cau 5.

< BA.BE - BD.BE = %BA.BC = %BA.BE sin B — %BD.BE sinB = iBA.BC sin B

1 1 |
- SABAE _SABDE ZESAABC P SAADE =ESAABC =§.48612 = 24(12 .

& Vay thé tich khdi S.ADE la:

VS ADE — lSOSAADE = l 7a\/§ .24612 = 14613\/5 .
' 3 3 4
(3,0 diém)

1) Mot chiéc hop dung 20 vién bi gibng nhau, mdi vién bi duoc ghi mot trong cac sd tw nhién
tr 1 dén 20 (khong c6 hai vién bi ghi cing mot s6). Béc ngau nhién 4 vién bi tir chiéc hop noi
trén, tinh xac suat dé tong cac so ghi trén cac vién bi chia hét cho 3.
Loi giai

+ LAy nglu nhién 4 vién bi tir chiéc hop gdm 20 vién bi, ta co: n(Q) = Cy, =4845.
* Goi ’A 12 bién cb: “Bdc duge 4 vién bi tir chiée hdp sao cho téng cac sb ghi trén cac vién bi
chia hét cho 3.
Cac vién bi trong chiéc hdp chia lam 3 nhém:
- Nhém céc vién bi dugc ghi bang cac sb chia hét cho 3: X ={3;6;9;12;15;18} .
- Nhom cac vién bi duge ghi bang cac s6 chia cho 3 du 1: ¥ = {1;4;7;10;13;16;19} .
- Nhém céc vién bi dugc ghi bang cac sb chia cho 3 du 2: Z ={2;5;8;11;14;17;20} .
¢ Pé bdc duge 4 vién bi tir chiée hop sao cho téng cac sb ghi trén cac vién bi chia hét cho 3
c6 cac truong hop sau:
- TH1: 4 vién bi déu thugc nhém X, c6 C; (cich lay).
- TH2: 1 vién bi thugc nhém X va 3 vién bi thuoc nhom Y, c6 CL.C: (cach lay).
- TH3: 1 vién bi thugc nhdm X va 3 vién bi thugc nhém Z, c6 C,.C; (cach lay).
- TH4: 2 vién bi thuéc nhém X, 1 vién bi thuéc nhém Y, 1 vién bi thudéc nhom Z,

c6 C2.C).C} (cach lay).
- TH5: 2 vién bi thudc nhém Y va 2 vién bi thugc nhém Z, co C2.C? (cach lay).
Tir d6 ta co: n(A4)= Cl+C,.C;+C,.C;+C..Co.Co+Ci.C =1611.
n(A) _ 1611 537
n(Q) 4845 1615

Vay x4c suét can tim 1a P(4)=

2) Tim hé s6 cta s6 hang chita x'> trong khai trién [1 -x*(1 +x)]10 thanh da thic (voi x e R).
Loi gidi
10
o Taco: [1-x (1+2)] =[x (1+2)-1]" =D ¢l (-1)"" ¥ (1+x)
k=0

10 k 10 Kk
=Sk ()" Y O =S (<) el (v6i ko heN,0< h <k <10).
k=0 h=0

k=0 h=0
h=0
3k+h=12 .y
 Hé s6 ctia s6 hang chira x'? phaithéa {0<h<k<10<
h=
k,heN
k=3

¢ Vay hé s6 ciia s6 hang chia x 1a (-1)".Ci.C) +(~1).C3,.C2 = 90.

TAI LIEU ON THI HOC SINH GIOI Trang 7
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Cau6. (3,5 diém)
x' =y’ =3x"+6x-3y=4

V3x—-2-2x"=/y+2-y-4

Loi giai

1) Giai hé phuong trinh {

+ Diéu kién: xZ%; y=>-2.

X -y =3x"+6x-3y=4 (1)
V3x—2-2x>=\y+2—-y—4 (2)

+ Tur phuong trinh (1)<:>(x—1)3 +3(x-1)=»"+3y

* Xéthe¢ {

y=x-1

@(x—l—y)[(x—l)z +y(x—l)+y2 +3}:0 C:)Lx—l)z +y(x—1)+y2 +3=0

¢ Phuong trinh (x—1)2+y(x—l)+y2+3=0 v6 nghiém vi A( =—3y?-12<0,VyeR.

x—l)

Thay y = x—1 vao (2) ta dugc phuong trinh:

N3x=2-2x"=Jx+1l-x-3 3x-2-Jx+1=2x"—x-3

3x-2-x-1 1
& =(2x-3)(x+1)<=(2x-3 -x-1{=0

J3x =2 ++/x+1 ( Jxet) = )[\/3X—2+\/x+1 j

2x-3=0
& 1 (D.

=x+1(*
N3x-2++/x+1 ( )
| 1 - L ‘{E<1
Vi ng — JV3x =24+ \/§+1 > nén phuong trinh (*) v6 nghiém.
x+1>1

1
¢ Tu hé phuong trinh (I) suy ra 2x—3=0<:>x=%:>y:5

1
Vay nghiém cua h¢ 1a (x;y) = [%,E j
2) Cho cac sb thuc a;b;c thoa a’+b*+c>=2. Tim gid tri 16n nhit cua biéu thirc
P=a+b+c—abc
Loi gidi

2+2 2+ 2+2
oTacéabsazb <& b2 € 1= ab-1<0

P’ :(aer+c—abc)2 =[(a+b).1+c(1—ab)]2 S[(aer)z +cz].[12 +(1—ab)2]
=(a® +b” +¢* +2ab)(1+1-2ab+a’h’ ) =(2+2ab)(2—2ab +a’h’ )

=2a’b’ —2a°b* +4=2a’b*(ab-1)+4<4 vi a’h* >0, ab—1<0

Suyra 2<P<2,

Vay P =2 xayra (a;b;c)e{(1;1;0);(1;0;1);(0;1;1)}

HET.

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