TOANVN
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PA-PE THI TOT NGHIEP THPT 2020-MA 121

Thoi gian: 90°

Cau | Mirc dd | Pap an Hwéng din giai Piém
A(-1;0;0) € Ox; B(0;2;0) € Oy; C(0;0;3) Oz
1 I B Phuong trinh mit phang (ABC) c¢6 dang phuong trinh mat 0.2
; X vy z ’
chan: —+—+—=1
-1 2 3
2 | A u, =u.q"" =u,=u.4=34=12 0,2
3 I c M(—%; 1) biéu fiién sO phiic z=-2+i 02
= Phan thuc cia z =-2
3x+1 — 9
4 [ B < x+1=log,9 02
S x+l=2
o x=1
5 I B Taco:z, =1-2i,z, =2+i 0.2
z4+z,=1-2i+2+i=3-i ’
2+—
fim 2+ gy —x
X—>+00 x_ X—>+00 _l
6 1 D - 0,2
2+~
fim 2 i x )
X0 x — 1 x—0 x —
= Tiém can ngang: y=2
¥+ +(z-1)7 =16
7 I C RrHE-D 0,2
— R=\16=4
5
8 | B jx4dx:x—+c:1x5+c 0,2
5 5
(+) Nhin vao dang do thi ta thay day 1a mot dang do thi cua
9 I C ham trung phuong = Loai dap én A; B 0.2
(+) Nét cuoi do thi di 1én thi hé s6 a duong = a > 0 ’
Vay chon dép an C.
Vi a, b 1a cac so thyc duong; a =1
1
10 I D o log b =§10ga b 0,2
11 I C Sap xép 5 hoc sinh vao 5 vi tri ¢c6 5!=120 cach sip xép 0,2
12 I A z=2-5i=>z=2+5i 0,2
Thé tich hinh hop chir nhat:
13 I B V=abc=26.7=84 0,2
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Cong thitc tinh thé tich khéinon [ ]
1 1
V=-"hS,==hr'rx
3 3
14 I D Co 0,2
r=2h=5=>V L.,
3 3
Cong thuc tinh di¢n tich xung quanh cua hinh try:
15 I B S, =2mrl =2753=30z% 0.2
16 11 A Thé tich khéi chop 1aV = %.B.h = %.2.3 =2 0,2
17 11 A yodapta 32, 0,2
3 3
18 11 D 0,2
1 ( 2) 3 x=2>0 x>2 10
19 II D 0g,(x—-2)=3& = X = 0,2
8 x—2=2° x=10 ’
Ham s6 d6i dau tir am sang duong tai diém X, =—2nén ham
20 I B s6 dat cuc tiéu tai X, =-2. 0,2
= gid tri cuc tiéu ctia ham sb 1a f(—2) =-1
21 II C 0,2
4__
22 11 C e 0,2
_2__
S6 nghiém ciia PT f(x) = 1bang s giao diém ctia do thi
ham s6 y = f(x) va duong thang y=1
Dua vao do thi da cho suy ra phuong trinh ¢6 3 nghiém.
Dua vao bang bién thién, ham s6 dong bién trén cac khoang
23 11 A (—oo; _2) Vfi(O;Z) 0,2
2 2 2
24 1l C [f@)de=2=[37(x)dx =3[ f(x)dx=32=6 0.2
1 1 1
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25

II

log, x xéc dinh khix>0=TXD : D =(0;+x)

0,2

26

I

27 <4277 <P X2 T <2 3<x<3

0,2

27

I

Dudng thing song song véi BC ¢6 mot vtep 1a BC(1;2;-1)

Ma duong thang qua A(1;2;0)

x=1 y-2 =z
S pti——=—"="
P 1 2 -1

0,2

28

II

[T+ r@e=(x+ F(x)) = (x+2) =28

0,2

29

I

Sb giao diém cta hai do thi bang s6 nghiém cua phuwong
trinh hoanh d¢ giao diém:

x=0
Y+x’=x"+5xox -5x=0s x:\/g

x=—5

=6 3 giao diém.

0,2

30

II

f'(x)d6i1 dau tir am sang duong tai x =-2va x =2nén
ham so0 ¢6 hai diém cuc tiéu

0,2

31

I

w=l+i=>w=1-1i
Ta co:

zw = (4+2i)(1-1) =6-2i = |zw] = 6* +(-2)" =210

0,2

32

I

9log3(ab) —4g > (ab)10g39 PN (ab)2 _ 44
Vi a 1a s6 thuc duong nén chia ca hai vé ciia phuong trinh
trén cho a ta duoc: ab’ =4

0,2

33

IT

f(x)=x"-30x. TXD:D=R
Ham s x4c dinh trén R nén xéac dinh trén [2;19]
x=10(TM)

'(x) =3x* -30 '(x)=0
S(x)=3x = f'(x) Qx:—\/E(KTM)

£(2)==52; £(19) =6289; £(~/10)=—2010
GTNN ctia ham s can tim 1a: —20\/5

0,2

34

I

Phuong trinh hoanh d¢ giao diém:

x2—2:3x—2<:>x2—3x:0<:>{

Dién tich hinh phing can tim 1a:

S=j‘x2 —2—(3x—2)‘dx:j‘x2 —3x‘dx :j.—(x2 —3x)dx= z
0 0 0

0,2
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35

I

+) Ta co: SA L (ABC)
= (SC,(4BC))=5C4
+) Ap dung dinh 1y Pytago trong tam giac vuéng ABC
vudng tai B
AB’+BC* = AC?
& a* +(3a)’ = AC* = AC =+10a+)
SAL(ABC)= S84 L AC
Trong tam giac vudng SCA:
SCa-SA_Ba_
AC

tan SCA
J10a

— SCA = 60"

0,2

36

I

Gia str thiét dién qua truc 1a tam giac 4ABC

Goi H 1a tdm cua duong tron day.

Ta co6: CAH =30° va sinci?lzlj—g: ac=_HC

—

sin CAH

= AC=—=6

l\)\»—*|w

Dién tich xung quanh cta hinh nén:
S, =7Rl=r3.6=187 (dvdt)

Theo gi4 thiét géc & dinh ctia hinh nén la: = CAB = 60°.

0,2

37

II

Vecto chi phuong cita duong thing d: u, =(2;3;1)

0,2
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Phuong trinh dudng thang di qua M vudng goc voi dudng
thang d nén nhén vecto chi phuong cua dudng thang d lam
vecto phap tuyén, do d6 ta c6 phuong trinh can tim 1a:

2.(x=2)+3.(y+1)+1.(z-2) =0 2x+3y+2z-3=0

z=-2+3i

22 +4z413=0<
z=-2-3i

tam giac ABC
Tacé: SA L(ABC)= SAL BC;
SA 1 BC
AD 1 BC
SANAD = A
SA c (SAD); AD — (SAD)
Tir (1) va (2) suy ra: ((ABC),(SBC))=SDA = 60"
Dung duong thing (d) vudng géc véi (ABC) tai H. Cac diém
nam trén (d) cach déu A, B, C.
SA|(d) (vi ciing vudng goc véi (ABC) ), suy ra SA va (d)

ddng phang. Dung mit phang trung truc canh bén SA cit (d) tai
O. Suy ra, O I tim mit cau ngoai tiép chop S.4BC ban kinh

= BC 1 (S4D)= BC 1 SD(2)

R=04

38 II z, 1a nghiém phurc co6 phan a0 dwong nén Zy=—2+3i 0,2
1-z, =1-(-2+3i)=3-3i.
Diém bicu dién s phirc 1-z, ¢6 toa do: N (3;-3)
A
A
Co (ABC)m(SBC) =BC
39 1 Ke ADLBC(I),BHLAC (H € AD) = H la trong tam cta 0.2
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Thoi gian: 90°

Trong tam giac ABD:
BD :%: a; AB =2a = AD =\ AD* — BD* =[3a
=2 4p =23
3 3
— S4
SA 1 (ABC)= SA L AD;tan SDA = D = SA=3a=20H
- 2 2 2 43a’ 2
Trong tam giac AHO: OA" =OH" + HA™ = 1 =R
Dién tich mét cau ngoai tiép chop:
2 2
S=47R* = 4x. 43; _ B i
Ig(x)dx = I(x + 1)f'(x)dx
u=x+1 du = dx
bat: =
du =f'(x)dx v=f(x)
40 m :Ig(x)dx:(x+1)f(x —If(x)dx 02
=(x+1) I =(x+1) *__J¥+l+C
\/x +1 \/x +1 x> +1
2
X +x—(x"+1 _
= ( ) +C=—2 ! +C
\/x2 +1 Vx+1
Nam 2019, dién tich trong rirng méi cua tinh A 1a F, =900 02
ha. .
Sau 1 nam, ndm 2020, dién tich trong riing maéi tang 6% so
voinam 2019
= dién tich trong rirng madi cua tinh A 1a
P =P +R).6%=R)(1+6%)
Sau 2 nam, nam 2021, , dién tich tré)ng rung mai tang 6% so
v6i ndam 2019
41 IV =>dién tich trong rung mai cua tinh A la :
P, =P +PB.6%=P,.(1+6%)
Dién tich trong rimg méi ctia tinh A ¢t nim sau ting 6% so
v61 nam lién ké treudc = sau # nam, tir nam 2019, dién tich
trong rimg méi cta tinh A 1a P, = P.(1+6%)".
P, >1700 < P,.(1+6%)" >1700 < n>10g,,, 4 % ~10,91
Vay sau 11 ndm, nam 2030 thi dién tich tréng rung mdi cua
tinh A 16n hon 1700 ha.
42 v y= x+2 .DPiéu kién: D=R\ {—m} 0,2
xX+m
Pdp an d@é thi THPT 2020 Trang 6
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, m=2
y'=——F.x#-m
(x+m)
Ham s dong bién trén khodng (—o0;—5)
& p'>0,Vxe (—oo;—S)
m—2
—3>0 m—2>0
< {(x+m) = & 2<m<S
—S5<-m
(—oo;—S) cD
y=ax’+bx’ +cx+d 0.2
Tur hinh déng d6 thi ham s6 bac 3 suy ra a <0
Do thi cat Oy tai diém c6 tung do duong suy ra d >0 (cho
x=0=>y=d)
a v Do thi c6 2 diém cuec tri ¢6 hoanh dd 4m suy ra y'=0 ¢ 2
__2b< 0
nghiém m phan bist= 1 ¢ . Ma a<0=5<0,c<0.
50
3a
Vaychicd d>0.
2
Ta co: 0
3
x4y 4T >3 2x+2p.4 223
3 rhy—
& 2(x+y—5j+2y£4 2 —1}20
w |l W Néux+y—%<0:VT<0(V61}")
3 3
+y-=>0 > —x.
=>Xx+Yy > =y > X
2
=P>x"+ i—x +2x+4 i—x =2x2—5x+22ﬂ.
2 2 4 8
£ ) , -y ) . 51
Dau bang xay ra khi va chi khi (x;y) = Z,Z .
45 v Ttr d0 thi ta tim ra ham s6 y =—5x" +10x* —2. 0,2
Ta co:
Pdp an d@é thi THPT 2020 Trang 7
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g0 =x[f(x-D]
g =2x"f"(x-1) =D+ 42’ [f(x-D]
g'(x)= 2x3.f(x—1)[2xf '(x-1) +f(x—1)]
x=0
g'x)=0=| f(x-1)=0 (1)
f(x=D+2x.f'(x-1)=0 (2)
Tir bang bién thién ta dugc phuong trinh (1) ¢6 4 nghiém
phan biét khac 0.
Phuong trinh (2) tuong duong
=5(x=1)* +10(x—1)* = 2+2x.[ 20(x=1)’ +20(x 1) | =

& —45(x—1)" +40(x 1)’ +50(x—1)* —40(x —1)-2=0
Khao sat va 1ap bang bién thién ham sé

h(t)=—45t" +406 +506* =40t —2

Ta nhan thiy d6 thj ham s6 y=h(t) c6 4 giao diém v6i duong
thang y=0, do d6 (2) c6 4 nghiém phan biét khac nghi¢ém
cua(l) va khac 0 o

Vay g’(x)=0 c6 9 nghiém don phan biét, tir d6 dan dén g(x)
co 9 diém cuc tri.

46 v

d(M;(AB‘C))=%d(A';(AB'C))
VA‘AB'C = VB'A‘AC
1 1
Ve :gd(B';(A'A C))-Suinc :EB'M.SAA,AC
A'B'C'= B'M = \2/5 Soiac = ;.AA'.ACzé.Za.a=a2
l a\/— a3\/§
B'AAC 3 2 -a 6
v,
Ve :—d(A';(AB'C)).SAAB,C ©d(45(4B'C)) =A<
3 SAAB'C
19 .
SAAB.C:\/p(p—AB')(p—AC)(p—B'C)—\/4_a voi
_AB'+AC+B'C
- 2
3.0Y3
3, :
=d(45(4B'C))="Amc = 56 2T,
Saic \/Eaz 19
4
a57
d(M;(AB'C
= d (M:(48'C)) =

0,2
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47

111

Vi khong ¢6 2 chit s6 lién ti€p cung chan nén so6 can tim chi
co thé ¢6 0, 1 hoac 2 chir so chan.
TH1: 0 c6 chit s0 chan nao: 4! so.

TH2: C6 1 chir 58 18: 3.4.4; =288 s6.
TH3: C6 2 chir s6 1: 3.4;.4; =216 s6.
Q=4

44+288+216 22

Khido: p= =—.
o p Q 35

0,2

48

v

@

Goi E va F lan luot 1a trung diém cua AB va CD. G la trong
tam tam giac SCD. M, P, I, K 1a cac diém nhu hinh vé.
Ta co:

IP = OF

1 :>KP=£OF:>MP=§OF=ia
IK:EOF 3 3 3

2 5 5a/6

OK=—80=KS§S'==80 =
3 3 6

(MPY 84
ZheoS() T
Vsunro = %.SABCD.d(S S(MNPQ))

184> 5a/6 _20a’\/6
397 6 81

0,2

49

v

Phuong trinh f (x2 f (x)) = -2 ¢6 s6 nghiém chinh 1a s6

giao diém ctia 40 thi y = f () v6i duong thing y = 2.

0,2

Pdp an d@é thi THPT 2020
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Dua vao d0 thi, ta thdy y=f (l ) cat duong thang y = -2 tai
4 diém phan biét. Do do, ta co:

f(xzf(x))=—
" (x)=0 M
x)=a>0 (2)
= Ex; b>0 (3)
2 f(x)=c>0 (4)
x' =0 x=0
+) Xét phuong trinh (l)c{f(x)=0<:{f(X)0

Duya vao db thi, d& thay f (x) =0¢6 2 nghiém phan biét
khac 0 1a X,%,. Vay (1) ¢6 3 nghiém phan biét la
x=0,x,x,.
+) Xét cac phuong trinh (2), (3) ,(4) va ta chi quan tim dén
cac nghiém chua phai 1a nghiém cua (1) nén ta xét x#0.
Khi do:
(2)= f(x)=—5>0

b
(3)=f(x)==>0

(@) ()=S0

Dua vao d6 thi, d& thdy mdi phuong trinh (2) ( ) ( ) déu
c6 2 nghiém phan bi¢t x # 0. Hon nita, vi g,b,c phan biét
nén 6 nghi€ém d6 d6i mot khac nhau va moi nghiém déu
khac 0,x,x, .

Vay phuong trinh £ (x2 f (x)) = -2 ¢6 9 nghiém thyc phan

biét thude tap hop S ={052523255%,5 X5 X5 X5 X }.

50 IV

log, (x2 +y) >log, (x+) (1)
2
Pidu kién: {* T
x+y>0

(1) & x>+ p > 3oul)

SX 4y (x+y)logz3

o X’ —xz(x+y)1°g23 —(x+y)

0,2

Pdp an d@é thi THPT 2020
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Taco: xeZ,yeZ,x+y>0 nén x+y€[1;+°0)-
bat t = x+ y tadugc:
o xP x> oy, te[l;+oo) 2)

Yéu cau bai toan twong duwong phuong trinh (2) c6 khong
qua 255 nghiém t nguyén.

f(t)=1"% -t

1'(¢)=(log,3).r = 1.

Vigz 1= 1olomd p e o gmithed 5

< (log, 3).477* 2 log, 3

< (log,3). 8 ~12log,3-1>0< f'(1)>0,
Vi €[l;+0).

:>f(l‘) dong bién trén [1;+ o).

Néu x2 — x >128°% —128 = 2059 thi s& c6 it nhat 128
nghi¢m nguyén ¢ >1.

Vay nguoc lai, dé c6 khong qua 127 sé nguyén y thoa man
yéu cau bai toan thi x* — x <2059 <>-44,9 < x < 45,9

Do xeZ = ¢6 90 sb nguyén X théa min yéu cau.

Pdp an d@é thi THPT 2020 Trang 11



