SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH
LANG SON LOP 12 NAM HQC 2021 - 2022
Maén thi: TOAN 16p 12 THPT
Thoi gian: 180 phat (khdng ké thoi gian giao dé)
(Dé thi gom 01 trang, 05 cdu)

PE THI CHINH THUC

Cau 1 (5,0 diém).
a) Tim tat ca cac gia tri thuc ctia tham s6 m dé ham sé y = x* + (m—1)x* + (m+1)x—1 ¢6 hai
2 . . a 43
diém cuc tri x,, x, thoa man |)c1 —x2| = T\/_

b) Cho ham s y = 2X"2
x_

c6 dd thi (C). Cho d 1a tiép tuyén cua (C) tai diém M (x,;y,),

d cat hai duong tiém can cia (C) lan luot tai 4 va B. Tinh do dai 14, IB theo x, (I 1a giao

diém cuia hai dudng tiém can) va tim ban kinh 16n nhat ctia duong tron ndi tiép tam giac I4B.

Cau 2 (5,0 diém).
. . 4 1. 3 V2 .
a) Giai phuong trinh: 4sin” x+2cos2x + Esm 4x = 5 + 7s1n X.

. x =y’ =9y* + x—28y =30
b) Giai h¢ phuong trinh sau
\V2-y+5-x=2x-6

Ciu 3 (2,0 diém). Cho 2021 tdm thé dugc dénh sb theo thir tu tir 1 dén 2021 (mdi tAm thé dugc
danh duy nhat mot sé va khong c6 hai thé nao co sé gidng nhau). Cac tdm thé duoc up xudng mat
ban va khong nhin thiy sb trén thé. Béc ngau nhién 1 tim thé, tinh xac xuat dé sd ghi trén tdm the

a) Chia hét cho ca 6 va 15.

b) Chia hét cho 2, hodc chia hét cho 3 hoic chia hét cho 5.

Cau 4 (2,0 diém). Mot cira hang ban quyt loai I vai gia 1a 50.000 dong/kg. Véi gia ban nay thi cira
hang chi ban dugc khoang 40kg mdi ngay. Ctra hang du dinh giam gia ban, udc tinh néu cira hang
clr giam 5000 dong/kg thi sd quyt ban duoc ting thém 1a 50kg. Xac dinh gia ban dé cira hang d6
thu duoc loi nhuan 16n nhat, biét rang gia nhap mdi kg quyt ban dau 1a 30.000 dong?

Ciu 5. (6,0 diém). Cho tt dién ABCD véi AB L (BCD) va AB =242 . Tam gidc ACD c6 ba goc
nhon, dudng cao AK = 2x/g va AC=5,AD="17.

a) Tinh thé tich khdi tir dién ABCD .

b) Goi L la trung diém ctia BC. Tinh géc tao boi duong thang KL va mit phang (ACD).

c) Goi M,N lan luot 1a trong tdm cac tam gidc ABC, ABD va [ la tam dudng tron ndi tiép
tam gidc ACD . Tinh khoang cach tir diém D dén mit phang (MNI).
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KY THI CHON HQC SINH GIOI CAP TINH

Ciu Noi dung Pi¢m
la V' =33 +2(m—1)x+(m+1)
259 Pé ham s6 c6 hai diém cyc tr x,, x, thi phuong trinh y" =0 phai c6 2 nghi¢ém phan biét tirc 0,5
la A'=(m—1) =3(m+1)>0
5-433
m< 5
oSm -5m-2>0 0,5
5+/33
m>
2
Theo dé bai |x, - x,|= W3 & a| a5
3 | a | 3
0,5
4(m* —5m-2 ‘ ’
= ( ) =4\/§<:>m2—5m—14=0
3 ‘ 3
m=-2
< 0,5
m=17
Két hop v6i diéu kién, c6 m =2, m =7 1a cac gia tri can tim 0,5
1b Do thi (C) c6 tiém can dung x =1, tiém cén ngang y =2 = 1(1;2)
2,5 0)
, 4 0,5
V' =——7,Vx=l.
(x-1)
Phuong trinh tiép tuyén d cia (C ) tai diém c6 hoanh do x, 1a
2 —_—
pee 4 2x+2x0+4x0 2’XO¢1.
(XO _1) X0 -1 0,5
Toa do didm 4| ;290 | B(2x, - 1,2).
x, —1
4 8
Khi d6 14 =——,IB=2|x,—1|. 0,5
|xO -1 >
Tam giac I4B vudng tai I cd [A.IB=16 .Goi p, S, r lan luot nira chu vi, dién tich va ban
kinh dudng tron noi tiép tam gidc I4B . Ta cd
FZE _ IA.IB < IA.IB _ 16 _4-22. 0,5
P IA+IB+IA +1B  2JIAIB+\2141B 2416 +/32
A _ X, =3
Vay Max(r)=4-22 khi I4=I1B=4 < . 0,5
X, =—
2a L 1 3 42
(2,5d) | 4sin x+20052x+5sm4x=—+75mx 0,5




. . 1 . 2.
= 4s1n4x+2(1—2sm2 x)+—sm4x=i+—smx
2 2 2

) 1 . 1 2 .
<:>(251n2x—1)2 +—sindx=—+—sinx
2 2 2

0,5
& cos’ 2x+lsin4x =l+—2sinx
2 2 2
I+cosd4x 1 . 1 2 .
———+—sindx=—+—-sinx
2 2 2
<:>lcos4x+lsin4x=—25inx 0,5
2 2
: T .
= sm(4x+zj =sinx 0,5
V2 V4 2
Adx+—=x+k2rx X=——+k—
N = 312 23(kez) 0.5
4x+Z = g-x+k2n x=L ik E
4 20 5
2b =y’ =9y +x-28y=30 (1)
2,5 d)
2y +5-x=2x-6 (2)
x<5 035
DK: .
y<2
PT (1) X° +x:(y+3»)3 +(y+3)
Xéthamsd f(t)=r +tc6 f'(t)=3+1>0,VieR .
C s . )5
Suyra f (t) la ham s6 dong bién, lién tuc trén R .
Phuong trinh f(x)zf(y+3)<:>x=y+3<:>y=x—3 0,5
Thay y =x-3 vao phuong trinh (2) ta dugc v5-x=x-3 0,5
x23
x>3
<9, Sdx=lox=4=>y=1
X =5x+4=0 0,5
x=4
Vay hé phuong trinh c¢6 nghiém duy nhét (4;1) .
3a | 8§ cach chonra 1 tim thé tir 2021 tAm the la n(Q)=2021.
(L0 | Goi X 1a bién 8 S trén the béc ra chia hét cho ca 6 va 15", viy X labiéncé "Sdtren | 0.5
thé boc ra chia hét cho 30”
86 céc s6 théa man la n(X )= [%} =67.
0,5
s . X ’
Do d0, xac suat cam tim bang P (X )= M = 6—7
n(Q) 2021
3b Goi 4 1a bié:n ccf) "Sf:) trén thé b(f)c ra chia hé:t cho 2".
(1,0 d) | Goi B labién co0 "SO trén thé b@c ra chia hét cho 3".
Goi C la bién c0 "SO trén thé boc ra chia hét cho 5". 0.25

Khi d6:
AN B labién co "So trén thé boc ra chia hét cho 6".
BN C 1abién co "SO trén thé boc ra chia hét cho 15".




AN C 13 bién cd "SO trén thé boc ra chia hét cho 10".

ANBANC 1abién cd "Sé trén thé bdc ra chia hét cho 30", ddy chinh 1a bién cd X ¢y a.
AUBUC 1abién cb "SH trén thé bdc ra hodc chia hét cho 2, hodc chia hét cho 3 hodc chia
hét cho 5" va day 1a bién cb can tinh xéac sut.

n(A){%} =101o;n(3)=[%} =673;n(,4)={%}=404

0,25

2021 2021} 134

n(AmB):{T}:?a%;n(AﬁC):{ 0z

n(ANBNC)=n(X)=67

=202;n(BNC) :{%}

0,25

Vay xac suat can tim 1a
P(AUBUC)=P(A)+P(B)+P(C)
~P(ANB)-P(ANC)-P(BNC)+P(ANBNC)
_1010+673+404-336-202-134+67 1482
2021 2021

0,25

(2,0 d)

Goi x 1a gia ban thyc t€ ciia mdi kg quyt, (x: dong; 30000 < x <50000 dong).
Khi do6 s6 kg ban thém duoc la:

(50000~ x).—2 =L (50000 x).

5000 100

0,5

Do d6 s6 kg quyt ban dugc twong ing voi gia ban x:
40+L(50000—x) = —Lx+540
100 100 .
Goi f(x) la ham lgi nhuan thu duoc ( f(x): dong).
Taco: f(x)= (—Lx + 540).(x -30000) = —sz +840x —16200000
100 100

0,5

Bai toan tr¢ thanh tim GTLN cua
f(x)= —ﬁxz +840x —16200000 véi 30000 < x <50000.

f'(x)=—5—10x+840

f'(x)=0<:>—%x+840:0<:>x:42000

0,5

Viham f (x) lién tuc trén 30000 < x < 50000 nén ta co:
f (30000) =0

f(42000) =1440000

f(SOOOO) =800000

Vay voi x =42000 thi f (x) dat GTLN.

Vay dé cira hang d6 thu duoc loi nhuan 16n nhat thi gia ban thyc té ciia mdi kg quyt 1a 42.000
dong.

0,5




Sa
250

Ap dung dinh 1i Pitago cho cac tam giac vuéng ACK, ADK thi ta co

CK =JAC? - AK* =25-24 =1 1,0
DK =\ AD* — AK*> =J49-25=5,suyra CD =6.
AB 1 (BCD)= AB 1 BK , 4p dung dinh li Pitago cho tam giac vuéng ABK ta c6
0,5
BK =+ AK*> — AB* =/24-8 =4.
Vi CD L AK,CD L AB=>CD 1 (ABK)=>CD 1 BK .
1 1 0,5
Tac6 Sy, =5 BKCD=4x6=12.
Thé tich khéi chép di cho bing V' = %AB.SBCD = %.2\/5.12 =842 (dvtt). 0.5
5b | Ké BT L AK (1),vi CD 1 (ABK)=CD L BT(2).
25d 0,5
( ) Tur (1) va (2) suy ra BT L(ACD), vay thi d[B;(ACD)] =BT.
Tam gidc ABK vudng nén > = 12+ 12=1+L=i:>BT=ﬂ,Véythi
BT® BA~ BK® 8 16 16 3 05
43 ’
d| B;(ACD) |=BT =——.
[B:(dcp)]= 57 =
d| L;(ACD
Ta c6 R )]=2=l:d[L;(ACD)]=l—4*5:—2*6 0,5
[ B;(4cD)]| CB 303
d[ L;(ACD)]
Ta goi (KL;(ACD))=¢ = sing = 0,5
g0i (KL;(ACD))=p=sing <0
KL 1a trung tuyén tam giac vuong BKC suy ra KL =%BC =%\/BK2 +KC? =g.
23 0.5
.. d[L(4CD)] T3 451 451 ’
Do d9, sing = = = = @ = arcsin .
KL V17 sl 51
2
Sc Goi AINCD=E,AN "BD =G. Vi CI, DI 1a phan giac cua cac tam gidc ACE, DCE nén
(1,0 @) 0,5

AL_AC_ 4D
IE CE DE’




Al AC+AD AC+AD 5+7

Theo tinh chat ti 1¢ thirc thi — = =2.
IE CE+DE __ CD 6
Theo tinh chit trong tam thi ta co A—M = AN =2,dodo AM = AN = ﬂ vay thi
ML NG ML NG IE
MI||LE,MN || LG (theo Ta-1ét ddo) suy ra (MN]) I|(BCD) .
0,5
Ta goi Z=(MNI)NAB = 742 AN o gz 22 2‘/_
ZB NG
Do d6, d (D;(MNI))=d(B;(MNI))=BZ = ¥




