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SO GIAO DUC VA DAO TAO NAM HOC 2020 - 2021

HA TINH
- ! . Moén thi: TOAN
DE THI CHINH THUC Thi gian lam bai: 180 phiit.
Cau 1.(2,5 diém) Cho ham s y = —2x-|1—1 c6 d0 thi la duong cong (C) va duong thing d:y =2x+m.
X+

Tim m dé d cat (C)tai hai diém 4, B sao cho dién tich tam gidc OAB bing J7 (v6i O 1a gbe toa d).

Cau 2. (2,5 diém) Mot hop dung 20 tdm thé duge danh sd lién tiép tir 1 dén 20 . Mot ngudi rat ngiu
nhién cing lic 3 tAm thé. Tinh xac suat dé bat ki hai trong ba tdm thé ldy ra c6 hai sé twong tng ghi
trén hai tAm thé luon hon kém nhau it nhét hai don vi.

Cau 3. (2,5 diém) Cho ham sd bac ba f(x)=x"+ax’ +bx+c v6i a,b,c e R, biét da+c>2b+8

va 2a+4b+8c+1<0. Tim sb diém cuc tri cta d6 thi ham s g(x)= |f(x)|

Cau 4. (2,5 diém) Cho khdi chép S.ABCD c¢6 day ABCD la tir giac 16i, tam giac ABD déu canh a,
tam gidc BCD can tai C va BCD =120°. Canh SA vudng gbc v6i mit phang(ABCD)va SA= V2a.
Mit phing (P) diqua 4 va vudng goc voi SC cit cac canh SB,SC,SD lan luot tai M, N, P. Tinh thé
tich khdi chop S.AMNP .

Cau 5. (2,0 diém) Cho ham sb y=f(x) c6 dao ham f'(x)=4-x. Tim m d¢ ham s

S

y= f(x2 + x) + m(Zln X —lj nghich bién trén khoang (1;+oo),
X

Céu 6. (2,0 diém) Phan trén ctia mot cay thong Noel c6 dang hinh nén, dinh
S,d6 dai dudong sinh /=2m va ban kinh day »=1m. Biét rang 4B 1a mot
duong kinh day ciia hinh nén va 7 1a trung diém doan thang SB (tham khdo
hinh vé). Dé trang tri, ngudi ta lip mot day bong nhdy trén mit ngoai cua cay

thong tir vi tri A dén L. Tinh d6 dai ngan nhat ctia day bong nhay.

Cau 7. (2,0 diém) Cho phuong trinh x>+ (m+2)x+4 = (m—1D\x* +4x véi m 1a tham sb thyuc. Tim
m dé phuong trinh da cho c6 4 nghiém thuc phan biét.

Céu 8. (2,0 diém) Cho ham s6 y = f(x)=~/1+x* +x. Tim m dé bat phuong trinh

l+m
f(l+ﬁ)

Cau 9. (2,0 diém) Cho cac sb thuc a,b,c €[4;8]. Tim gid tri 16n nhét ctia bicu thic

<0 nghiém ding v6i moix e[-11] .

(x—m)f(x—m)+

F=a’+b*+¢ —%logz (abc).

- Thi sinh khong dwoc sir dung tai liéu va mdy tinh cam tay.
- Can bo coi thi khong giai thich gi thém.



(Hwdng ddn chdm gém cé 4 trang)

I. HUONG DAN CHUNG

- Moi cach giai khac dap an, ma dung va du cac bude déu cho diém tuong Ung;
- Ban Giam khao c6 thé thong nhét phan chia cic y dé cho diém dén 0.25;
- Piém toan bai khong quy tron.

IL. PAP AN VA BIEU PIEM
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Cau NOI DUNG Piém
Pt hoanh d¢ giao diém cua d va (C)
Caul ,
- —-1=0(* 0.5
@sd) | 22ty o RO m=1=0(Y) s 0 vme R,
x+1 x#—1
JA _m’ 24,
|xA—xB| y3|—|2xA 2xB|
| | 2 0.5
\J5(m’ +24)
AB =G, =3, + (5, =2,)* = V5 |~y =T
m
d(0,AB :|— 0.5
(0.45)="2
\JS(m” +24)
Sy =7 1 ~d(0.4B).4B = N |\'/",| (m” -7 0.5
2
oSm'+24m* -112=0< m==12. 0.5
Goi Q 1a khong gian mu. Ta c6 n(Q)= C;, =1140. 1.0
(Cza;l (_; Goi A 1a bién cb rat duoc ba tam thé sao cho bét ki hai trong ba tam thé 14y ra d6 c6 hai s6
) tuong u:ng ghi trén hai tim thé luon hon kém nhau it nhat hai don vi.
0.5
Bién cb 4 xay ra khi co céc tru’O’ng h0’p sau:
TH 1. Chon ra 3 tim thé ghi sb lién tiép co 18 cach.
TH2. Chon ra 3 tdm thé trong d6 c6 dung 2 tdm thé ghi sd lién tiép:
N@u hai t@m thé lién t,iép‘d() danh S(A), 1,2 Vé’ 19,20 thi co 17 céch~chon tém thé con lai.
Néu ha}i tam thé do bat dau tur cap so 2,3 dén cdp so6 18,19 thi moi cdp so s€ ¢6 16 cach
chon tam thé con lai. 0.5
Vay TH2c6 2.17+17.16 =306 cach.
Suy ra n(4)=18+306 =324
_. n(4 _
Suy ra P(A)zﬂzﬁzzl,su ra P(A):I—P(A):ﬁ 0.5
n(Q) 1140 95 95
Taco 4a—2b+c-8>0= f(-2)>0
Cau 3 11 1 1 05
(25d) | 2a+4b+8c+1<0<= 8| —+—a+—b+c |<0= f| = |<0 '
8 4 2 2
Ta thiy lim f(x) =, nén ton tai s6 p >% sao cho f(p)>0
X—>+0 05

lim f(x)=—o0, nén ton tai s6 ¢ <2 sao cho f(¢q)<0

X—>—0

1




Taco f(q).f(~2)<0: f(_z).fejw; f(%jf(p)<0

0,5
Suy ra f(x)=0c6 3 nghiém thudc cac khoéng(q;—2);[—2;%j;(%;p)
Nén ham s y = f(x) ¢6 2 cuc tri 0,5
Suyra g(x | f | cc') 5 diém cyc tri. 0,5
s
Cau 4 Tam giac ICD: IC = ID.cot60° = a;/g;AI = a\2/§
2.5 d) 203 0,5
— AC = Al +IC = "3
2
Tam giac SAC vuong tai 4 co S—N= SA2
SC SC
% SN s4 3 0,5
SC  SA*+AC* 5
Tam giac ABC vuoéngtai B = BC L (SAB); = BC 1 AM Mait khac AM 1 SC, nén 0.5
AM 1 (SBC),suyra AM 1 SB
2 2
Trong tam giac vuong SAB ta cod M _ SA2 = M _ ZSA ==
SB SB SB  SA"+AB° 3
Tuong tu S—P=Sﬂ= 2 Khi do Vs_ﬂ:Sﬂ'S_N zi-gzz = Vv = ZVs.ascp -
SO SB 3 Ve we SB SC 53 5 S _5s
1 Vs e _ 2 0.5
Tuwong tw Vg ,p ==V .Suyra =—
5 VS ABCD 5
2
S wen :%AC.BD :%.a. 2“5/5 =2 ;/5 .
0.5
1 azf N6 .V, 2 24°\/6
Suyra V ypep == 3 SAS jpep = a\/7 9 Vay ﬁ :g = Vs ive = 4—5
1 m(2x+1
Cau5s. |[Taco y= f(x2 +x)+m(2lnx——j Suyray'(x)= (2x+1)f'(x2 -l-x)-l-# 0-5
(2.0d) X X
Ham s6 nghich bién trén (1;+00) khi y'(x) <0 Vxe (1;+00).
0.5
Hay (2x+l)[f'(x2 +x)+ﬁ2} <0 Vxe(l;+oo)<::>f'(x2 +x)+ﬁ2S0 Vxe(1;+oo).
X X
2 of L2 2(( .2 2 6 5, .4 2 . .
Suyra m<—x".f (x +x)=x ((x +x) —4):x +2x° +x" —4x" voi Vxe(l,+oo)
0.5
Pt g(x)=x"+2x" +x" —4x, g'(x)=6x" +10x* +4x’ —8x = 2x(3x" + 5x° +2x° — 4)
Do x € (1;+OO) suyra 3x*+5x’ +2x*—-4>0
suyra g'(x) >0, suyra g(x) dong bién trén (1;+0) 0.5

Suy ra m Sg(x) véi Vx & (1;+00)khi va chi khi m< g(1)=0




s Khi lap day bong tir 4 dén I trén mit noén sé& co hai

gﬁ(l)ldg huéng, do tinh ddi xtng nén ta chi xét mot hudng.
) 7 Trai mot nira mat noén 1én mat phrfmg ta dugc mot hinh 0.5
i 4 quat (nhu hinh vé)
D6 dai ngan nhat cua diy bong nhay bang Al
Cung 4B lanira duong tron day nén I = z(m) 0.5
, — L L g
S6 do goc ASB: =25 =" =— 0.5
SA I 2
= Al =~/SA* + SI* =~/5(m) 0.5
Piéu kién: x> 0.
(Cza(l)ld; Nhan xét x =0 khong phai 1a nghiém cua phuong trinh, suy ra x >0, ta co 0.5
. 4 1 .
X A(m+2Dx+d=m-1Wx +dx &S x+——(m-1) [x+—+m+2=0 (1)
X X
/ 4 / 4 , *_4
bat ,[x+— =t xét t(x)=,[/x+— tacc')t(x):x > 2x ,
X X 2x7 \x"+4
x 0 2 +0oo
t - 0 +
+00 +00 0.5
4 \ /
t=1jlo+—
X 2
£ +1+2
V6i 122 phuong trinh (1) trd thanh * =(m—1)t+m+2=0<m= -~ (2)
. £ +t+2 P —2¢t-3
Xét ham s6 m(t) =———— voi t>2 taco m'(¢t) = —
-1 (-1
t 2 +00
m/(t) - + 0.5
+00
124t +2 8 /
Dua vao hai bang bién thién ta co: Phuong trinh d4 cho c6 4 nghiém < phuong trinh (2)
c6 2 nghiémt>2.Suyra 7<m<8. 0.5
Cau 8. Ta xét f(—x)z 1+(—)c)2 +(—x)=\/l+x2—x= ! = 1 Vay f(—x): ! 0.5
(2.00) Jiex+x f(x) S(x) |
I~ (1+ 1—x2)
Suyra (x—m) f(x—m)+—"N"Y <o (xom)f(x-m)s——— L
f(1+\/1—x2) f(1+ 1—x2) 0.5

@(x—m)f(x—m)é(—l— l—xz)f(—l— l—xz)(l)

Xétg(t)zt.f(t):t( 1+t2+t)=t £ +1+1




2

12622 W1+2 —— +2: =24 +2¢ (BPT Cauchy)

t2
g'(t)=N1+1 +
Q 1+ N1+

= g'(¢)22|f|+2:>0, Vay ham s6 g(¢)ludn dong bién trén R

0,5

(1)c>g(x—m)£g(—l— l—xz)(:)x—mﬁ—l—\/l—xz Sm>x+1+1-x

bé (1) ludén dung ta phai co6 m > j%/[fﬁc(er 1++/1-x7 )

X

VI—x? .

Twr d6 suy ra Z%llqﬁc(x+l+\/l—x2):l+\/§. Vay m=>1+/2.

h'(x):0<:>x: !

Dat h(x):x+l+\/l—x2:>h'(x)=l— 3

0,5

Cau 9
(2.08)

Xétham s f(x)=x’ —48log, x+80 trén [4;8] ta cd
. 48  (2In2)x*-48 [ 24
f'(x)=2x- —( ) ; f(x)=0=x= E(zxo)

xIn2 xIn2

T 4 Lo 8
f'(x) — 0 +
0 0

f(z) \ . /

= x’ —48log, x +80 < 0=> x* < 48log, x—80, Vx e[4;8]

0.5

=a’ +b*+c’ —%logz (abc) < 48(log, a+log, b+log, c)—240 —%logz(abc)

=a’+b*+c’ —%log; (abc) < 48log, (abc)— 240 —ilogz(abc)

0.5

a,b,c €[4;8] = log, a,log, b,log, ¢ €[2;3] = log, (abc) €[6;9]

Xét ham sb g(x) :48x—240—%x3 trén [6;9] ta co

g'(x)= 48—%#; g(x)=0=x=8

x 6 8 9
g'(x) + 0 -

9@ | \

Suyra g(x)<16

0,5

a’+b*+c’ —ilogz(abc) <48log,(abc)—240 —ilog;(abc) <16

Dau bang xay ra khi abc =256 va log, a, log, b, log, ¢ nhan gia trj bang 2 hodc 3.

Suyra a=b=8,c=4; a=c=8,b=4 hodc c=b=8,a=4
Viy maxF =16

0.5
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