N TOAN.VN PA-DE THI TOT NGHIEP THPT 2020-MA 124

Yéu hoc todn
Thoi gian: 90°

Ciu | Mirc dd | Pap an Hwéng din giai Piém
Cong thtre tinh dién tich xung quanh cua hinh tru la:
1 I D s =2zrl=2743=24zx 0.2
5 DK: x>1 5
I ¢ log,(x—1)=3 e x—1=2" < x—1=8 & x = Y(tm) 0,
(+) Nhin vao dang do thi ta thiy ddy 1a mot dang do thi cua
ham trung phuong = Loai dap an B; C
3 | A (+) Nét cuoi do thi di xudng thi hé s6 a am 0,2
=a<0
Vay chon dép an A
1
5+—
fim 2 i X =5
Xt x — 1 X—>+0 _ l
4 I A X 0,2
=TCN:y=5
5 I B Nhin vao BBT ta théy ham s6 dat cuc dai tai x =3 0.2
= Gia tri cuc dai y=2 ’
Thé tich khoi cau bang:
6 I D 7 4z’ Axd® 2567 0,2
3 3 3
7 I B u,=u.q"" =>u,=23=6 0,2
Coéng thirc tinh thé tich khdi nén
1 1
V= ghSd = g.h.l"z.ﬂ'
8 I D Co 0,2
r=4,h=2=V 21.2.42.72 :27r
3 3
3?7 =9
9 1 B < x-2=log,9 02
&S x-2=2
& x=4
, Z K . . S 1a T — : 4
10 1 B igpcach sap x&p 7 hoc sinh vao 7 vi tri 1a 7!= 5040 cach sap 0.2
Cong thire tinh thé tich khéi chop:
V= l.h.S d
11 I B 3 0,2
h =28, :3:>V:%.2.3:2
12 I C A(-2;0;0) e Ox; B(0;3;0) e Oy; C(0,0;4) €0z 0,2
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Thoi gian: 90°

"""""""""""""""""""" Phuong trinh mat phang (ABC) c6 dang phuong trinh mat | |
chan:
IR A
2 3 4
Nhin vao BBT ta thiy ham sé f(x)dong bién trén
13 I B (—oo0;—1) va (0;1) 0,2
Trong dap an c6 dép an B thdéa man.
Phuong trinh mat cau (S) cO tam ](a;b;c) , ban kinh R 1a:
(x—a)2 Jr(y—b)2 +(z—c)2 =R>.
14 I D 0,2
Ap dung vé6i (S): x> +y* +(2-2)" =9
= R’=9< R=3.
5 5 5
s . b !f(x)dx=4:>!3f(x)dx=3!f(x)dx=3.4=12 02
16 11 D A(1;2;5) co6 toa do hinh chiéu trén Ox 1a (1;0;0) 0,2
17 II C log, x co TXD (0;+00). 0,2
Puong thang d: X IV _ET4 (abc #0)co véc to chi
a b c
phuong u (a;b;c)
18 II B o2 L5 29 0,2
Nhu vay duong thang d: = y4 = N c6 VTCP
u(3;4;-1)
19 1 C [ = Teve 0,2
4
20 I C M(-1;3) biéu dién sé phirc z, phan thyc cia z 1a: a= -1 0,2
21 1 A |V =2.4.6=48(vt) 0.2
z,+z,=3+20)+(2—i
22 11 C 7 =(3+20) _ ( ) 0,2
=3+2)+(2-Di=5+i
Sb nghiém thuc ctia phuong trinh f(x)=1 bang sb giao diém
cua DTHS y=f(x) va duong thang y=1. )
23 II C Tt DTHS y=f(x) suy ra duong thang y=1 cat DPTHS y=f(x) 0,2
tai 3 di€ém phan biét.
S6 nghiém thyc 1a 3.
24 11 B z=-2+5i c6s6phucliénhopla: —2-5; 0,2
1
25 11 A log . b= Eloga b(a#1;a,b>0) 0,2
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Yéu hoc todn
Thoi gian: 90°

2 - A j.[Z + f(x)]dx = j2dx -ijf(x)dx

=2x|’ +x'|’=22-21+2-1"=9

0,2

Phuong trinh hoanh d¢ giao diém:

¥-x=-x"+5x<x -5x=0
x=0=>y=0

27 11 D olx='/5=y=-5+5/5

x——\f:>y——5 SI

) giao diém cua 2 DPTHS bang sb nghiém cua phuong trinh
(*). Suy 2 DTHS c6 3 giao diém.

0,2

+)Xét tam giac ABC vuong S
tai B, ta co

AB* + BC? =a* + (\2a)’
=3a’> = AB=3a

+)84 L (ABC), AC 1a hinh
chiéu cua SC trén (ABC),
xét:

tan@ =

28 II B

SA a 1

N

— SCA =30°
= (SC,(ABC)) = 30°

0,2

£(1), £ (1) khong x4c dinh, tai x=1 vax=-1thi, f'(x)doi
29 II D dau tir &m sang duong, nhu vay ham s6 da cho c6 2 diém
cuc tiéu.

0,2

Goi (d) 1a duong thang di qua A (1;2;3) va song song voi
BC.

BC(2;3;—-1) 1a VTCP ctia (d)

x-1 y-2 z-3
d): = =
@ 2 3 -1

30 I B

0,2

Hoanh d6 giao diém cua hai dudng y=x>—1va y=x—11a
nghi¢m cua phuong trinh:
x=0

x2—1:x—1<:{
x=1

31 II D
Vay dién tich hinh phang gi6i han boi hai duong y = x* -1

va y=x-11a S=h(x2 —l)—(x—l)‘dx:%.
0

0,2

Nhiic lai: Cong thire tinh dién tich xung quanh ciia hinh nén
32 1 C lus, =z

0,2
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Goc ¢ dinh cua hinh non 1a 60° = Goc tao boi truc va

dudng sinh cia hinh nén 1a 30°.

—=/=—"_=10.
sin 30°

Di¢n tich xung quanh ctua hinhnénla S, =7zrl=507x.

Nhic lai: Néu b>0,a>1 thi o' <b & f(x)<log,b.

3x2—23 <9
33 I C>X2—23<10g39 0.2
< xt <25
& -5<x<5
f(x)=x—21x. TXD:D=R
Ham s6 x4c dinh trén R nén xéac dinh trén [2;19]
, , x=~7(TM)
34 - f(x)=3x"-21= f'(x)=0 = 02
X= —ﬁ(loai) ’
f(2)=-34; £(19) =6460; f(N7) =147
GTNN ctia ham s6 can tim 1a: —14/7
w=2+i=>w=2—i
35 0| Ta co: B 0,2
2w =(2+20)(2-1) = 6+2i = |zw| =6’ + 2* =2410
5 z=3+2i
z°-6z+13=0<
z=3-2i
36 II z, 1a nghiém phurc c6 phan a0 dwong nén zZy,=3+2i 0,2
l—z,=1-(3+42i)=-2-2i.
Diém biéu dién s6 phiic 1-z, cé toa do: (—2;-2)
Pdp an d@é thi THPT 2020 Trang 4
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Phuong trinh mit phang qua M (1;1;—2) vudng géc véi d
37 - nén c6 VIPT 1a n(1;2;-3) 1a: 02
x—1+2(y—1)—3(z+2)=0<:> x+2y-3z-9=0
Nhic lai: Cong thirc a"**" =b(b>0,0<a #1);
38 I log, b" = alog, b 0,2
Ta c6: 457 =3q e 2°2 Z 34 & (ab)’ =3a < ab® =3
Sau n nam dién tich tréng rimg méi 1a 1000.(1+6%)" ha
Dé dién tich trong rimg méi dat trén 1400 ha thi
1000.(1+ 6%)" >1400 < n>5,77
39 III A 1A < A Ao - A 0,2
Vay sau it nhat 6 nam thi dién tich trong ring moi dat trén
1400 ha tinh tir nam 2019 \
Ta c6 2019+6=2025 1a ndm dau tién dién tich trong rung dat
trén 1400 ha
Nhic lai: Haim s6 y = l ddng bién trén (m,n) thi thoa
X+
man 2 diéu kién sau:
ad —bc>0
40 11 —d 0,2
—¢(m,n
L ¢ (mn)
|m=5>0 m>5 m>5
Ta co = o < me (58]
—-m ¢ (—oo;—8) -m>-8 m<
S 0,2
41 v
Goi M la trung diém BC, suy ra AM 1 BC.
Taco BC_L AM, BC L SA, suy raBC L (SAM)
Pdp an d@é thi THPT 2020 Trang 5
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Suy ra ((SBC),(4BC)) = SMA =30".
Goi O 1a tim tam giac ABC. DO tam giac ABC déu nén O
la trong tAm va O e AM,AO:%AM.

Tt O ké duong th;ing d vudng goc véi mit phang ABC.
Goi K 1a trung diém SA.
Vi d//SA, mp(d, SA) dung d’ la trung truc SA, d’ cat d ta1 I. Khi
d6 11a tim mat cau ngoai tiép chop S.ABC va mit cau do6 co
ban kinh IA.
D¢ dang ching minh duge IOAK 1a hinh chir nhét.
Tam giac ABC déu, suy ra
AB\3  4a3
3 3
Xét tam gidc SAM vudng tai A c6
4= AM. tan SMA=2a+/3.tan 30" =2a.
Suy ra KA=aq..
Do IOAK 1a hinh chir nhat nén 04 = K4 = a.

2
4a3\/§J L loa

A0 =

Do d6 1A2:IOZ+OA2:( 3

7674

Dién tich mat cu S =47z(14)’ =

Taco 1= g(x)dx=[(x+1)f"(x)dx.

- u=x+1 du = dx
A dv:f'(x)dx:> v=f(x)

42 v X X 0,2
=I=(x+1)f(x)—| f(x)dx=(x+1 - dx ’
(1) (5) = £ e = (o) e [
=(x+1). SR P bt B
x*+3 x*+3
43 v 0,2
Gidi: )
Pdp an d@é thi THPT 2020 Trang 6
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Goilla trong tam tam giac AA'B, H 1a trung diém AC, K 1a
hinh chiéu cua B Ién (AB'C). Khi do6:
d(M'(AB’C)) M _1

d(B:(4B'C)) 1B 2
a3

BH.BB'  2a\5]

=2a, HB——:MZ( :(4B'C))=BK =

aJ57
19

JBH +BB® 19

=d(M;(4B'C))=

44

v

Ta co:

3
2x+ p 4T 230 25424 223
3
3 wry-d
<:>2(x+y—EJ+2y(4 2—1]20
A 3 A1y
Néu x+y—5<0:> VT <0 (vO1y)

:>x+y—%20:>y2%—x.

2
=P>x"+ é—)c +6x+4 i—x =2x2- +£>§
2 2 4 8

Déu bang xdy ra khi va chi khi (x; )= (l éj

0,2

45

v

Tir do thi suy ra a<0.
Do thi cat tryc tung tai diém c6 tung d¢ duong nén d>0.

Ham s6 ¢6 hai diém cuc tri X;3X, <0, suy ra phuong trinh
y'=0 ¢6 hai nghiém thuc phan biét am.

Taco y'=3ax’ +2bx+c.

Phuong trinh y'=0 c6 hai nghiém phan biét &m nén

x +x, <0 <0
{l 255 ) 3a = ¢<0;h<0.

x,.x, >0 < 0
3a

Vay chi ¢ d 12 s6 duong

0,2

46

IV

Vi khéng c6 2 chit s lién tiép cung 1é nén sb can tim chi co
thé 6 0, 1 hogc 2 chit s6 1é.

THI: 0 c6 chit s6 1¢ nao: 4! s8.

TH2: C6 1 chit s6 1&: 4.5.4; = 480 s8.

TH3: C6 2 chir s8 1&: 3.4;.42 = 720 sb.

|Q= 4! =3024

0,2

Pdp an d@é thi THPT 2020

Trang 7




N TOAN.VN PA-DE THI TOT NGHIEP THPT 2020-MA 124

Yéu hoc todn
Thoi gian: 90°

41+480+720 17

Khi do: p = =—,
P Q| %)

'ﬁil.

47 v C ‘ ‘ . 0,2
Goi E va F lan luot 1a trung diém cua A7B va CD. G la trong
tam tam giac SCD. M, P, I, K 1a c4c diém nhu hinh v&.

Ta co:
8 4
IP = OF KP:§OF MP=§0F=§G
1 = =
IK =—OF 2
3 ok=250 |Ks=3g0 3010
3 3 6
L5 (MPY _s8d
MNPQ \/E 9
1
VS'MNPQ = E‘SABCD'd(S S(MNPQ))
1 84> 5a\10 _ 20410
39 6 81
Ttr db thi ta tim ra ham s§ =—5x" +10x° -2. 0,2
Taco
g =x"[f(x-D]
') =2x[f(x-D]" +4x> S (x-D[f(x-D]
8 | v A | g@=2x[fG-D] [fx-D+2xf (x—1)]
x=0
g'x)=0=| f(x-1D)=0 (1)

f(x=-D+2x.f'(x-1)=0 (2)
Ttr bang bién thién ta duoc phuong trinh (1) ¢6 4 nghiém
phan biét khac 0.
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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¢m
cua(l) va khac 0 o

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

Phuong trinh £ (x3 f (x)) = —1 ¢6 s6 nghiém chinh 1a s6
giao diém cta d6 thi y = f (x3 f (x)) v6i duong thang

y=-1.
S s (x)=-
X f(x)=0 O
X f(x)=a<0 (2)
X f(x)=b<0 (3)
’ e x' =0 x=0 0,2
49 1A% +) Xét phuong trinh ( ) g L{(X) 0 C:{f(x) _0
Duya vao db thi, d& thdy /(x)=0 co 1 nghiém khac 0 13 X,
. Vay (1) ¢6 2 nghiém phan biét 1a 0,x,.
+) X¢ét cac phuong trinh (2) va (3):
Véia<0,b<0thi dd thj cic ham y=%,y :% cling chi ndm
trong géc phan tu thir 2 va thir 4 nén chi c¢6 2 giao diém véi
y= f(x) , cac giao diém ciling d6i mot phan biét.
Vay phuong trinh c6 2 + 2.2 = 6 nghiém thyc phan biét.
log, (x2+y)210g3(x+y) (1)
Pidu kién: {xz tr>0
x+y>0
50 v (ex’+y= gloss(xe)
SxX+y> (x+y)log34
&S xT-x2 (x+y)1°g34 —(x+)
Taco: xeZ,yeZ,x+y>0 nén x+ye[1;+00).
Pdp an d@é thi THPT 2020 Trang 9
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biat ¢ =x+ y ta duogc:
& xP—xztet oy, te[l;+oo) ()

Yéu cau bai toan twong duong phuong trinh (2) ¢6 khong
qué 242 nghiém t nguyén.

f(e)=1"" ¢

1'(£)=(log, 4).r % -1,

Vi>1= ¢ithost > ithed o poitlosd 5

< (log, 4).* 2 log, 4

< (log, 4) % —121log, 4-1>0 < f'(£) >0,
Vi €[L+0).

:>f(t) dong bién trén [1;+ ).

Néu x* — x > 243"®* _ 243 > 781 thi s& 6 it nhat 243 nghiém
nguyén f2>1.

Vay nguoc lai, dé c6 khong qua 242 sb nguyén y thoa man
yéu cau bai toan thi x* —x <781 <>-27,4 < x < 28,4

Do x e Z => ¢ 56 sb nguyén X thoa man yéu cau.

0,2
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