SO GIAO DUC VA PAO TAO  Ki THI CHON HQC SINH GIOI CAP TiNH THPT

LAO CAI NAM HQC 2021 - 2022
MON: TOAN (THPT)
IPE CHINH THUQ Ngay thi: 15/01/2022

Thoi gian: 180 phut (Khdng ké théi gian giao dé)
(D& thi gdm: 05 cau, 01 trang)
Céu 1 (5,0 diém)

a) Cho ham s6 y = 3551 c6 d6 thi (C). Goi I 1a giao diém ciia hai duong tiém cn cia (C). Tim tt
-X

cd cAc gié tri cila tham s& m d€ duong thing d:y=x+m cit (C) tai hai diém phan biét M,N sao

cho tam gidc MNI c6 trong tdm nim trén (C).

b) Cho him s y = f(x) lién tuc trén R, biét f'(x)=x° (,1:—2)3(x2 —8x+m’ —3m—4),Vx eR. Tim
tat ca cac gia tri cta tham s§ m dé€ db thi hamsb f (Jo) co 5 diém cuc trj.
Ciu 2 (4,0 diém)

a) Giai bit phuong trinh 32—'2-6— <2 trén tap s6 thyc.

2x -1
27x* —54x+9m

b) Tim tat ca cac gia tri ctia tham sb m dé phwong trinh log, =3x"-8x+m-1¢62

nghiém thuc phan biét thudc (%Jfoo)

Ciu 3 (5,0 diém) Cho hinh chép S.4BCD c6 d4y 12 hinh thoi canh bing a, dudng chéo AC=a.
Tam giac SAD la tam gidc can tai S va (S4D) vudng gbc v6i (4BCD). Biét S4 tao véi (4BCD)
mdt goc bang 45°.

a) Tinh khodng cach giita hai duong thang chéo nhau 4B va SC.

b) Goi M la trung diém cta SD, ldy diém N thudc canh SC sao cho SN =2NC, goi P la giao
diém ctia (4MN) va BC. Tinh thé tich khéi da dién AMNPCD.
Ciu 4 (4,0 diém)

a) C6 bao nhiéu s hang 1a s6 nguyén trong khai trién (\E +3f5 )
b) Goi § 1a tép hop cac sb tu nthién c6 6 chir 56 dugc ldp tirtdp A= {0; 1;2;3:4;5;6; 7;3;9}, Léy ngau
nhién mét s6 tir tdp S, tinh x4c sudt dé 14y duoc s6 ¢6 dang abeder sao cho ab.cde.f =1400.
Ciu 5 (2,0 diém) Cho a,b 12 nhimg s6 thyc thoa man o® —gb +5? =1, Tim gié tri 16n nhét va gia tri
at+b* -2

a+b +1

2022

nho nhét cta biéu thirc P =
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Thoi gian: 90 phit (Khéng ké thoi gian phdt dé)

, 1 \ s
a/ Cho ham s0 y = ;C; c6 do thi (C).Goi I la giao diém cua cua hai duong tiém cén cua (C).
—X

Tim tat ca cdc gié tri ciia tham s0 m dé dudng thang d:y =x+mcit (C) tai hai diém phén biét

M, N sao cho tam gidc MNI c6 trong tm ndm trén (C).

Loi giai
Chgn C
Tap xac dinh D=R\{3}.

X+ 1+l
lim y = lim P lim —%=-1= y=-1 1a tiém c4n ngang cua do thi (C).
X—>+00 X>+0 § — x X—>+00
-1

X
lim y = -0 = x =3 1a tiém c4n dimg cta do thi (C).

x—3"

= I(3;-1) 1a giao diém cua ciia hai dudng tiém can cta (C).

Phuong trinh hoanh d9 giao diém: ;C;l =x+me—x° +(2—m)x+3m -1=0 (*) .
- X

Duodng thang d : y = x+mcét (C) tai hai diém phan biét < (*) c6 hai nghiém phan biét va khac 3

-16 20
e +8m>0<:>me(—oo;—8)u(0;+oo)

Duodng thing d : y =x+mcét (C) tai hai diém phan biét M (x,;x, +m), N (x,;x, +m) véi x,,x, 1a
nghiém phuong trinh (*).
M ,N,I tao thanh tam giac khi m = —4

x1+x2+3_x1+x2+2m—1J=(m+l_m_lj

Tam giac MNI c6 trong tdm G( 3 ; 3 3

m+4 m=2

—m

Ge(C):m—lz :>—m2+8m—12:0:>{

m=6
Viy m=2;m=6.
b/ Cho ham s y = f(x) lién tyc trén R, biét f'(x) =x* (x-2)’ (x* —8x+m’ —3m—4),VxeR .
Tim tat ca cac gia tri ctia tham sé m dé do thi hamsb y = 1 (|x|) c6 5 diém cuc tri.
x=0
f(x)=0|x=2
g(x) =x"-8x+m’-3m—-4=0 (*)
Ham s6 y = f(|x]) c6 5 diém cyc tri <> dd thi ham s6 y = f(x)c6 hai diém cyc trj ndm bén phai
truc Oy < f'(x)=0 c6 hai nghiém boi 1¢
< PT(*) c6 hai nghiém trai dau va khac 2 hodc PT (*) c6 mot nghiém bang 0 va nghiém con lai

duong khac 2.
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, 2 _3m-16%0
e PT(*) c6 hai nghiém tri ddu va khic 2 < | "7 T eme(-114).
m*=3m—-4<0
e(—k4)
L o . ) m=-1
* PT(*) c6 mdt nghiém bang 0 < m* -3m-4=0< A
m=
Véim=—1=x*-8x=0c| . Vay m=—1.
x=8>0
Voim=4=x*-8x=0| . Viy m=4.
x=8>0
Véyrne[—h4].
Ciu 2 (4,0 diém )
a) Giai bit phuong trinh %32.
2x-1

=3x"—8x+m—1¢c62

b) Tim tit ca cac gia tri ctia tham s m dé phuong trinh lo
) gla th P 8 & 27x* =54x+9m

nghiém phéan biét thude (%;ﬂnj .
Loi giai
a) Picu kién: 6* 24" < x=0.
3y

o z.(j_s x
Tacé:u<2<:>2—£2.})étt=[%j,diéukiént>0ve‘1t¢1.

6x _4x - X
{5
3

1
1 x<log, —
. — 2- 0<t<— 3
Bat phuong trinh da cho tr¢ thanh: 2 13£2<:>w£0:> < 2= 22
1-- t-1 1<t<2 |0<x<log,2

t 2

. 1
Vay tap nghiém cuia bat phuong trinh la: S = [—oo; log, 5} v, {O; log, 2} .
2 2
1
N x>—
b) bicu kién: 2
3x* —6x+m>0

2x—1
27x* —54x+9m
& log,(2x 1)~ log,(3x” = 6x+m) =3x" ~8x+m+1 (*)

=3x"—8x+m—1

log,

bit u =3x" —6x+m,v=2x—1(u >0,v>0).
Khi d6 phuong trinh (*) twong duwong: log,u+u =log,v+v.

Viham sé y = f(f) =log, ¢+ ddng bién trén khoang (0;+0) nén
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Cau 3.

log,u+u=log,v+v=u=v.

Suy ra3x’ —6x+m=2x—-1=3x"-8x+m+1=0.

Yéu cau bai toan tr thanh tim m dé phuong trinh : 3x* —8x+m+1=0 c6 hai nghiém phan biét
A . 1
thugc khoang (E;Jrooj.

Taco 3x” —8x+m+1=0< m=-3x" +8x—1. Xét ham s6 g(x)=—3x*+8x—1 c6 bang bién

thién sau
l 4
voo- - -
2 3
¥ 13
[{RY) _
3
4

Vay phuong trinh da cho c6 2 nghiém phan biét thudc (%, +ooj khi %< m< ?

Cho hinh chép S.ABCD c6 day la hinh thoi canh bang a, dudng chéo AC =a. Tam giac SAD la
tam gidc can tai S va (SAD)L(ABCD). Biét S4 tao véi ddy mot goc bang 45° .

a) Tinh khoang cach giita hai duong thang chéo nhau 4B va SC.
b) Goi M la trung diém SD, léy diém N thudc canh SC sao cho SN =2NC, goi Plagiao diém cua
(AMN) vé6i BC. Tinh thé tich khéi da dién AMNPCD .

Loi giai:
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a) Goi H 1a trung diém 4D .
Suy ra SH 1 AD=> SH | (ABCD)=> (S4;(4BCD))= SAH = SAH = 45 = SH = AH =2
Ta c6 AB//CD = AB//(SCD)=>d (AB;SC)=d(AB;(SCD))=d(4;(SCD))=2d (H;(SCD)).

Day 1a hinh thoi canh bang a, dudng chéo AC =a nén tam giac ACD déu.
Goi 1,J lan luot 1a trung diem CD, ID.Khido HJ L CD.

Goi L 13 hinh chiéu cia H 1én canh SJ .Khi d6 ta ching minh duoc HL L (SCD).

2 2
Dodéd(H;(SCD)):HL:»d(AB;SC):zHL:\/W:
HS” +HJ

Ta c6 tam giac ACD déu canh bang a nén A/ =%.

mz [1 a\/gjz
2) 12 2 3
Vay d(AB;SC)=2 2=\ﬁ.
( ) (ajz (1 a\/g} 7
R + _—
2 2° 2
b) Goi Q=MN N CD = P=BCnN AQ.

Trong tam giac SDQ c6 MS =MD, SN =2NCnén N la trong tam tam gidc SDQ .
Suy ra CD =CQ, PQ = PA.
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Vorne :Q ON 0C 1 5

Taco —— =—=—= v,

VQAMD 04 : oM : oD 6 AMNPDC — g 04AMD*
. 1 11 1 1 a B a3
Laico Vy,p0 =§VSADQ =5-§-SH-SAQD =g.SH.SABCD =2y T

5 5q4°\3

Vay Vwepe = EVQAMD = 144
7 s 9 2002
a) Co6 bao nhiéu s6 hang la s0 nguyén trong khai trién (\/E +3f5 ) .

b) Goi S 1a tap hop céac s ty nhién c6 6 chir s6 dugc lap tirtdp A= {0;1;2;3;4;5;6;7;8;9} . Lay
ngiu nhién 1 s6 tir tip S . Tinh xéc suat dé 1y dugc sb c6 dang abedef sao cho ab.cd.e.f =1400.

Loi giai

7 r 5 2002
a) C6 bao nhiéu so hang la s6 nguyén trong khai trién (\/5 +3/5 ) .

i i , 2002 2002-k k.
S6 hang tong quat cia khai trién (\/5 +35 ) la: T, =Cyp2 2 5°.
k
. Mok ko o ' EEN k=3n<2022
be T, =Cy,2 * 5° 1asonguyén thita co: = (m,neN).
2002 -k k=2m<2022
— € N

n=2p

Tur d6 ta suy ra ,peN
0<2p<674

Viy co %+1 =338 s6 p thoa man tic 1a c¢6 338 s hang 14 s6 nguyén trong khai trién

2002
(V2 + 35"
b) Goi S 1a tap hop céac sd tu nhién c6 6 chir s6 dugc lap tirtap A= {0;1;2;3;4;5;6;7;8;9} . Lay
ngiu nhién 1 sb tir tip S . Tinh xé4c suat dé 1y dugc sb c6 dang abedef sao cho ab.cd.e.f =1400.
Loi giai
S6 phan tr ctia khong gian mau: 7(Q)=9.10°.
Goi X 1a bién cd 1ay duoc s6 c6 dang abcdef sao cho ab.c.d.e.f =1400.

Tac6 1400 =2°57=2.4.5"7.1=8.5"7.1.1.
6!

=120 sb abcdef .
31201

Truong hop 1: a,b,c,d,e, f 1a 1 trong 6 s6: 2,2,2,5,5,7 ¢

Truong hop 2: a,b,c,d,e, f 1a 1 trong 6 s6: 2,4,5,5,7,1 ¢o =360 sb abcdef .

[IRIRIPIRE
. ! ; —
Truong hop 3: a,b,c,d,e, f 1a 1 trong 6 s0: §,5,5,7,1,1 co ﬁzl% sO abcdef .
Véy s6 phan tir cta tap X 1a n(X)=120+360+180=660.
660 22

X4c suét cta bién cd X 1a P(X) :W:m.

Cau 5 (2,0 diém) Cho ,b 14 nhiing s6 thyc théa man a” —ab+b> =1. Tim gia tri I6n nhat va gia tri nho nhat

4 4
W 1eR , a +b" -2

cua bi€u thie P=——-——.
a +b"+1
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Loi giai:
Theo gia thiét: a* —ab+b> =1 (a+b)’ —3ab=1 (1).

. |s=a+b ., .,
bat .Dbicukién: s*>4p.
p=ab

Khi d6 ( 1) tré thanh: s2—3p:1<:>s2:3p+120<:>p2—§.
Ma s> >4p nén 3p+1>4p < p<l1.
Tacod: a’ —ab+b* =1<a’ +b”> =1+ab.

a' +b'~2=(a* +5°) ~2a°%* ~2=(1+ab) ~2(ab)’ ~2.

(1+ab) ~2(ab)' -2 (l+p) -2p'~2 —p’+2p-1__(p-1)

Suyra P= .
l+ab+1 p+2 p+2 p+2
2
rp 1N Je (p—l) ‘o 1
Xét ham so =—— vo1 ——< p<l.
/(p) 2 37
, 2(p—1)(p+2) (p —1)2 2(]?2"']9—2)—172"'217—1 -p’—4p+5
f(p):_ = 2 = 2 -
(p+2) (p+2) (p+2)
f(p)=0=-p’-4p+5=0= }
Ta co: f(—lJ——— a =0.
' 3 15
o P Clab=1 a=b=1
Suy ra: Gid tri I6n nhat cua P 1a 0 khi =
a+b=12 =bh=-1
3 NG
16, |ab=—1 |75 =T
Gia tri nho nhit caa P 1a —— khi 3 & hoac .
a+b=0 b=——3 b——3
) 3 3
Het
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