TOANVN

N e PA-PE THI TOT NGHIEP THPT 2020-MA 122
Thoi gian: 90°
Cau | Mirc dd | Pap an Hwéng din giai Piém
1 I A Hinh chiéu vudng goc cua A trén truc Ox c6 toa do (8;0;0) 0,2
(+) Nhin vao dang db thi ta thdy day la mot dang d6 thi cta
) 1 A ham trung phuong = Loai dap an B; D 0.2
(+) Nét cuoi do thi di 1én thi hé s6 a duong = a >0 ’
Vay chon dép an A
z=a+bi thiso phtucliénhgpciazla z=a-bi
3 | A Ap dung ta duoc: 0,2
z=3-5i=z=3+5i
4 I B Sap xép 8 hoc sinh vao 8 vi tri c6 8!=40320 céach sip xép 0,2
M _1_ 2 R X A r £ o
5 | C A( ,‘A):>Mb71eu dlSn sO phuc z=—-1+2i 02
Vay phan thuc cua z bang -1
Theé tich khoi cau la:
6 I D poAnr _4n2 _ 32x 0,2
3 3 3
x+2 _ _ _ _
7 I A 3 =2T<ox+2=log,27To x+2=3x=1 0.2
8 | C V=abc=237=42 0,2
0 I A z,=1-3i;z, =3+i 02
=z +z,=1-3i+3+i=4-2i ’
1
3+
lim 2+ g — X 3
10 1 D e | X—>+00 a l 0’2
X
Vay TCN: y =3
Cong thue tinh di¢n tich xung quanh cua hinh tru la:
1 I C S, =2mrl=2773=42x 0.2
12 I C DK: x>0 =TXD : (0;+0) 0,2
Nhin vao bang bién thién, ham sb di cho dong bién trén
13 I C (=3;0) va khoang (3;+o0) 0.2
Trong cac dap an c6 dép an C thdéa man.
1
14 I B jxsdx =—x'+C 0,2
6
1
Ioga,,,b =—Ilog b
m r
(v6ia,b 1a cac s6 thuc duong, a#1)
15 I b Ap dung ta duoc: 0,2
1
log ,.b=—log b
g, 4 g,
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Tai x =—1; f'(x) ddi du tir dwong sang 4m. Suy ra x=—1 1a

16 1l diém cuc dai ciia ham s. , 0,2
f(=1)=2, suy ra gia tri cyc dai cua ham so 1a 2.

Phuong trinh mit phang (P) di qua 3 diém A(a;0;0),

B(0;5;0), C(0;0;c) c6 dang la ﬁ+%+5 —1 v6i abc #0.
a C

Trong d6 4€Ox, Be Oy, CeOz.Khidd (P) dugc goi la

17 1 phuong trinh mat chén. i 0,2
Ta co6: A4(2,0,0), B(0;—-1;0), C(0;0;3) nén mat phang
(ABC) c6 phuong trinh la §+ll+§ =1.

Thé tich khdi non da cho 1a:
18 1 V= lh.mf2 = l4.7[.22 _lom (dvtt) 0,2
3 3 3

19 1 Bén kinh mit cau la R =16 =4 0,2

20 I log,(x-2)=2x-2=3ox-2=9<x=11 0,2
Thé tich khdi chép da cho la:

21 1 v=Lnp=lgs_s (avn 0,2

3 3
Puong thing d: 2o = 2"V _ 27 %0 (4pe 2 0)co véc to
a b c
chi phuong u (a;b;c)

22 1 x—4 +2 z-3 0,2
Nhu viy duong thing d: =2 ===" c6 VICP
u(3;-1;-2)

Néu (u,)l1a cap s6 nhan véi cong boi ¢, ta co cong thirc
truy hdi u, =u__,.q voi *.

23 1 ruy , 0iu,=u,,.q voi neN 0.2
Ta co:
u,=u,.q=43=12.

24 - S6 nghiém thuc ciia phuong trinh f(x) =2 bang s giao 0.2
diém cua DTHS y = f(x) va duong thing y=2. ’
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T BTHS y = f(x) suy ra duong thing y =2 cit DTHS
y = f(x) tai 3 diém phan biét.

Sé nghiém thuc 1a 3.

25

I

j'2f(x)dx = ij(x)dx =2.6=12

0,2

26

II

Ny z,=2+3i
Taco z7—4z+13=0=
z,=2-3i
Vi z, ¢o phan 4o duong, suy ra: z, =2+3i
:>1—Zo=1—(2+3i)=—1—3i
Diém biéu dién s6 phic 1-z, 1a N(-1;-3)

0,2

27

II

Mit phing (P) qua M(xo;yo;zo)vé cO mot vtpt ﬁ(A;B; C)
thi co pt:

A(x=x)+B(y—y,)+C(z—2,) =0
Puong thing d c6 1 vtep u(1;2;-2).
— mat phing vudng goc véi d c6 1 vipt n(1;2;-2), ma mp
qua M (3;-2;2)
= pt:1(x=3)+2(y+2)-2(z-2)=0

0,2

S x+2y-2z+5=0
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Xét aSOA , vuong tai ]
0.co: S
,C0:
04 =r=4;450 =30°
= sin 4SO = o4
28 I A sS4 Z 0,2
= sin 30’ =i:SA=8
SA
S,=nrl=487=32rx
A
) x=+11€[2;19]
f'(x)=3x"-33; f'(x)=0<=
x==/11¢[219]
29 I C 0,2
£(2)=-58, f(N11)==224/11; £(19) = 6232
= Min, . f (x) ==224/11
Phuong trinh hoanh d6 giao diém ciia 2 DTHS la:
¥ —x’=-x +3x(*) & x-3x=0
x=0
30 11 B @x(x_\g)(ﬁﬁ):o@ x=+3 0,2
x=—\3
S giao diém cuia 2 DPTHS bér}g s6 nghiém ctia phuong trinh
(*). Suy 2 BDTHS c¢6 3 giao diém
Nhac lai: Cach x4c dinh goc gitra duong thang d va (P)
Buéce 1: Tim d n(P)=1
Budc 2: Chon Aed
Budc 3: Tim H 1a hinh chiéu cua A trén (P)
Khi d6 (d;(P)) = AIH
g
31 111 D 0,2
Ta co
Pdp an d@é thi THPT 2020 Trang 4
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Yéu hoc todn
Thoi gian: 90°

SC(4BC)=C
SesSC = (SC;(4BC))=S5C4
54 L (4BC)

Taco AC =+ AB* + BC? =a* +2a> = a3
Xét ASAC vuong tai A, C(')

tan@l\c_ﬁ — SAC =30°

5F

Nhic lai: Phuong trinh chinh tdc cia duong thang (d) di

qua M (x,;¥,;2,) vanhan u = (a;b;c) 1am vécto chi

- f'(x) d6i dAu tir + sang - khi chay qua x,

T BBT ta thdy c6 2 diém x, thoa man.

phuong la:
X=X _ V=V _Z27% .
32 il A a b N 0,2
Duong thang di qua 4(1;1;0) song song véi BC nén co 1
VTCP la g@(z;l;—l) c¢6 phuong trinh chinh tac la:
x-1_y-1_z
2 1 -1
Nhic lai: Dién tich hinh phéng gi61 han bdi 2 duong
y=f(x)vay=g(x laﬂf )‘dx(a b 12 nghiém
phuong trinh £ (x) = g(x))
33 111 B Phuong trinh hoanh d¢ giao diém 0,2
5 5 x=0
X =3=x-3x -x=0&
x=1
1 2 3 1 1
Dién tich 1a Hx —x‘dx I(x xz)dx SN
) 2 30 6
Nhic lai: a* <a’ (a>1) < x<y
34 I D Ta co 0,2
2782 <P e 13o <4 2<x<2
Nhic lai: z=a+bi, s6 phirc lién hop 1a z = a—bi
Modun cta s phitc z 1a |z|=+a® +b°
35 m C Tacd zw=(1+3i).(1-i)=1+2i+3=4+2i 0,2
Taco [z =V16+4 =420 =245
Nhic lai: x, 1a diém cuc dai cta ham s6 néu
- f'(x,)=0 hoac f'(x,) khong xac dinh tai x,
36 111 C 0,2

Pdp an d@é thi THPT 2020 Trang 5
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37

111

Nhic lai: Cong thirc a'**" =b(b>0,0<a=1);
log, b* =alog, b

Taco 90" = 44° & 3707 Z g

= 310g3(aZb)2 =4a’ & (azb)2 =4a’ < ab’ =4

0,2

38

I

Nhic lai: F ( ) 1a mot nguyén ham cta f(x) khi
[7(x) x) hay F'(x)=f(x)
Ta co f(x) 2x

3 3
j1+f (x))dx = j1+2x )dx = (x+x) =12-2=10
1 1

0,2

39

111

Taco I

mdx:Jd(\/x2+4)=\/X2+4+C
Tinh [ (x+1) f"(x)dx

Cfu=x+1 du = dx

bat {dv:f'(x)dx:{v=f(x)

JGra) £ (x)dr=(x+1) £ ()= [ £ (x)
=(x+1)'x_M+C= x—4 +C

x +4 X +4

0,2

40

111

Goi M la trung diém ctia BC

AM 1 BC

Ta 6 BC L (SAM )= BC L SM
BC 154

Khi d6 ((SBC);(ABC))=(AM;SM )= SMA=30"

0,2
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Thoi gian: 90°

AABC déu canh 2anén AM = a\/g
Xét ASAM vudng tai A, co

tan 30° :% — S4 =AM .tan30° = aﬁ.i —a

NG
Goi G tim A4BC, d 1a dudng thang vudng goc véi (ABC)

tai G, A la duong trung truc cua SA

Khi 36 d WA =1, I 13 tAm mit cAu ngoai tiép hinh chop
S.ABC ,bankinh R =I4

Goi N 1a trung diém cua SA

Ta ¢6 tir gidc NIGA 1a hinh chit nhat nén /G = AN = %

2 2 2
Khidé 4 = 1G* + G2 =& 3 _1Pa” _ps
4 3 12
2
Vay S =4zR’ =47zQa2 = 197a
12 3

ax+b

41 v Nhic lai: Him s6 y = (a.d —b.c#0) dong bién trén 0,2
cx +
tung khoang xac dinh khi y’>0.
Gidi:
bicu kién: x#-m
x € (—00;—6) = —m €[-6;+0) < —m > —6 < m < 6. (¥)
Taco: y'= m——32
(x+m)
Ham s6 dong bién trén (—o0;—6) khi:
= m_32 >0 Vi Vx e (—0;—6)
(x+m)
<& m—-3>0 véi Vx e (—o0;-6)
< m >3 voi Vx e (—o0;-6).
Két hop diéu kién (*) ta dugc m e (3;6].
Tinh tir 2019, sau n nam tong dién tich rimg trong cua tinh 0.2
Ala: ’
800(1+ 6%)" (ha).
Yéu cau bai toan
42 v < 800(1+6%)" >1400
7
< n>logl., 9,6
Sau it nhat 10 nam dién tich ring tréng mai dat trén 1400
ha.
Vay 2019 + 10=2029 14 nim dau tién.
Pdp an d@é thi THPT 2020 Trang 7
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43

IV

Nhic lai: 4 1a bién cb déi cta bién ¢ A. Ta c6 P, +P =1
Giai:

A: “S6 d6 khong c6 hai chir sd lién tiép cung 167

A: “S86 d6 c6 hai chit sb lién tiép cung 18”.

Ta co |S | =4

Goi cac phan tir cia A co dang abcd voi

a,b,c,d €{1;2;3;4;5,6;7}, a,b,c,d 361 mot khac nhau.
THI: 4 chir s6 a,b,c,d déu I¢

Suy ra, c6 4! s0. L

TH2: ¢6 3 chit s0 1€ va c6 1 chir sO chan

Suy ra, C6 C,.3.4! s6 (chon 3 s6 1¢, 1 s6 chan va xép vao 4
vi tri) ’ —
TH3: c6 2 chir s6 1€ diing canh nhau va ¢6 2 chir s6 chan
Suyra, cd 4;.3.(3.2) s6 (co A;.3cach xép 2 chir s6 1é canh
nhau, ¢6 3.2 cach chon 2 chir s chén)

Do do : [4]=41+C}.3.41+ 4;.3.32.=528

|4 IS4 13
LS s 38

0,2

44

IV

Nhic lai: Cho mit phing (P) va duong thang AB
(AB < (P)).

*Néu AB//(P)=>d(4;(P))=d(B;(P)).

*ABN(P)=1= A(4(P)) _ Al

d(B;(P)) BI

Giai:
Goi I la trong tdm tam giac AA'B, H la trung diém AC, K 1a
hinh chiéu cua B l1én (AB'C). Khi do6:

d(M;(AB'C)) _IM 1

d(B;(4B'C)) 1B 2

0,2
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BH .BB' a21

JBH>+BB® 7

BB':a,HB:%:d(B;(AB‘C)):BK:

a

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

45

v

Nhic lai: , ’ ‘
+ Céch Xéq dinh ham so khi biét bac, dang d6 thi va cac
diém ma d6 thi di qua. ) i
+ S0 nghiém cua phuong trinh f(x)=m Ia s6 giao diém cua
do thi ham s0 y = f(x) va duong thang y = m.
Gidi:
Tir d thi ta tim ra ham s§ y = —5x* +10x* —2.
4
g(x)= xz.[f(x—i- l)]
') =2x[fx+D] +4x2 L (x+ D[S (x+ D]

Taco €@ =2x[ O+ D] [fr+D+2x.f (x+1)]

x=0
g()=0]| f(x+1)=0 (1)

Fr+D)+2x.f'(x+1)=0 (2)

Tir bang bién thién ta dwgc phuong trinh (1) c6 4 nghiém

phan biét khéc 0.

Phuong trinh (2) tuong duong

S5(x+ 1) +10(x +1)> -2+ 2x.[—20(x +1)° +20(x + 1)] =0

& —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) = —45¢t" + 408 +50¢° — 40t —2

Ta nhan thay d6 thi ham sé y=h(t) c6 4 giao diém v&i duong
thang y=0, do d6 (2) c6 4 nghiém phan biét khac nghiém
cua(1) va khac 0

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

0,2

46

107

Cach 1: Ta c6:

3
2x+ p 4T 230 25424 223
3
3 x+y—=
<:>2(x+y—EJ+2y(4 2—1]20
Néu x+y—%<0:> VT <0 (voly)

:x+y—%20:y2%—x.

21 _ 41

2
=>P>x"+ é—x +4x+2 i—x =2xxt > —.
2 2 4 8

0,2
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= Thoi gian: 90
SO , C N g 15
Dau bang xay ra khi va chi khi (x;y)= (Z,Zj
Cach 2:
C 2x 4y 4T 2360 322 >3- 0x
6:
=227 >(3-2x) 22 (1)
Xét f (1) =12" trén [0;+00). Co
f'(t)=2"+12'In2>0,vt >0
= f () dong bién trén khodng [0;+0)
>(e2y23-2xs x+y2%<:> (x+2)+(y+l)2%
Co: P=x"+y’ +4x+2y:(x+2)2 +(y+1)2 -5
= (x+2)2 +(y+l)2 =P+5.
Ap dung BPT Bunhia cho 2 cip s6 (1;1),(x+ 2+ l) co:
(x+2)+(y+1)£\/2[(x+2)2+(y+1)2]= (P+5)
:%S(x+2)+(y+1)£ 2(P+5) @%sz(PJrs)
< P2 Al
8
1
A s . . |2y=3-2x g 4
Dau bang xay ra khi
x+2=y+1 _5
4
Vay MinP = %
Nhic lai:
7o Dinh Ii Ta lét (tynhé) q 02
+ Cho mp (P) , duong thang d cat (P) tai M; hai diém A va
: ., A4 (P) _AM
B nam trén d khac M. Khi do =
d(B;(P) BM
Giai:
Pdp an d@é thi THPT 2020 Trang 10
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@

Goi E va F lan luot 13 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=O0F KP=§0F MPz%OFz%a
1 = =
K=—OF " | 2, KS':ESO=5a\/§
3 3 6
s (@j%ﬁ_
2 9

1 |
Vsunro =5 Sanco-d(S s (MNPQ))

18d” 5a2 2042
39 6 81

48

v

bay 1a ham bac 3.
Nhin do thi suy ra a<0.
Do thi cat truc tung tai di€m c6 tung d§ duong nén d>0.
Ham s6 ¢6 hai diém cuc tri x,;x,<0, suy ra phuong trinh
y'=0 co6 hai nghiém thyc phan biét am.
Tacod y'=3ax’ +2bx+c.
Phuong trinh y'=0 c6 hai nghiém phan biét &m nén
-2b
{xl +x,<0 3q <0
=
x.x, >0 < 20
3a
Vay chi ¢ d 12 s6 duong

=c¢<0;b<0.

0,2

log, (x2 +y) >log, (x+ ) (1)

Pdp an d@é thi THPT 2020
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49 v

2
) +y>0
Pidukién: {* 7
x+y>0
(1) & x? +y > 3000w

Sx+y> (x+y)10g23

o x’ —xZ()H—y)log23 —(x+y)

Tacé: xeZ,yeZ,x+y>0nén x+ye[l;+»).
bat t=x+y ta duogc:

o xT—x>t g, le[l;+oo) (2)

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

f(t)=1""—¢

£'(1) = (log, 3) %3 1.

Vi > 1 — t—1+10g23 > 1—l+log23 = t—1+log23 21

< (log, 3).r "% > log, 3

< (log,3)r "% —1>1og,3-1>0 < f'(t)>0

Vi e[l;+0).

= f(t) dong bién trén [1;+ ).

Néu x? —x > 256" —256 = 6305 thi s& c6 it nhat 256
nghiém nguyén ¢ >1.

Vay nguoc lai, dé c6 khong qua 255 s6 nguyén y thdéa man
yéu ciu bai toan thi x* —x <6035 < -78,9<x<79,9
Do x € Z =c¢6 158 s6 nguyén x thoa min yéu cau.

0,2

Phuong trinh £ (x2 f (x)) =2 ¢6 s6 nghiém chinh 1a s6 giao
diém cta d6 thi y = f(¢) véi duong thing y=2.

Dua vao d6 thi, ta thdy y = f(¢) cit duong thang y =2 tai 4
diém phan biét. Do do, ta co:

f(¥f (%)=
2 f(x)=0 )
_|¥s)=ac(ro) @
xzf(x): e( ) 3)
X f(x)=ce(-4;-3) 4)

x2 =0 x=0
+) Xét phuong trinh (1) < 0 =S

Pdp an d@é thi THPT 2020
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50 v

Dua vao d6 thi, d& thdy f (x)=0c6 2 nghiém phan biét
khac 0 1a x,,x,. Vay (1) c6 3 nghiém phan biét 1a
x=0,x,x,.

+) Xét cac phuong trinh (2), (3),(4) va ta chi quan tdm dén
cac nghi¢m chua phai la nghiém cta (1) nén ta xét x=0.
Khi do:

(2) < f(x)==<0,ae(-1;0)

2
X

(3)@f(x):§<o,be(-3;_z)

(4) < f(x)=—=<0,ce(-4-3)

2
B X
Dua vao db thi, d& thdy mdi phuong trinh (2), (3),(4) déu
c6 2 nghiém phan bi¢t x # 0. Hon nita, vi a,b,c phan biét

nén 6 nghiém do6 déi mot khac nhau va moi nghi¢m déu
khac0,x,,x, .

Vay phuong trinh 1 (x2 f (x)) =2 ¢6 9 nghiém thuc phan

biét thudc tap hop S ={0;x,5x,5X;5X,5 x5 XX, 5 X } -

0,2
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