PA- PE THI TOT NGHIEP THPT 2020-MA 102

“ IRA,E;VN Thoi gian: 90°
Ciu | Mirc 46 | Pap an Hwéng din giai Piém
5 5
1 I D | [f(x)=4=[3/(x)=34=12. 0,2
1 1
Goi A' 14 hinh chiéu vudng goc ciia A(1;2;5 ) 1én truc Ox
2 I C x, =1 0,2
=4 " = 4'(100).
A'e Ox
3 I D r=4,h=l=3:qu=27rrh=27r4.3=247z. 0,2
4 I B z=x+ yi=—1+3i= Phan thyc ctiaz 1a-1. 0,2
5 I A u,=u,.q=23=6. 0,2
6 I B z, +z,=3+2i+2-i=5+1. 0,2
7 1 C | Ban kinh mat ciu (S) 1a: R=/9 =3 0,2
C Diéu kién: x > 1
8 I 3 0,2
logz(x—1)=3 & x—1=2" < x=9 (thoa man).
1
P Sx+1 2+
lim y = lim = lim X_>-5
9 1 X—> + o e | x>t b 1 0,2
X
Vay y =15 latiém can ngang cua d6 thi ham so.
1 1 32
10 I C \r=tn=20V=—mih=—nrs2=20 0.2
3 3 3
B Sf) nghiém cua phuong trinh la sO giao diém cua do thi ham
sO y = f(x)va duong thang y =1. Trong hinh v& dé bai, ta
11 I ké dudng thang y =1 va thiy n6 cit do thi da cho tai 3 diém | (2
phén biét. Do d6, phuong trinh f'(x)=1c6 3 nghiém phan
biét.
1
12 I B log . b= Eloga b. 0,2
13 I C 3x_2:9©x—2=10g39<:>x—2:2<:>x:4. 0,2
1
14 I Dl [¥ax=—x'+C. 0,2
4
C 1 1
15 I V==Sh=-32=2. 0,2
3 3
Pdp dan dé kiém tra Trang 1




PA- PE THI TOT NGHIEP THPT 2020-MA 102

) Yeuqoc phops Thoi gian: 90°
| [ ] Tacé: 4(=2,0,0), B(0;3;0), C(0;0;4) nén mitphing | |
16 11 A (ABC) ¢6 phuong trinh 1 iz +§+§ =1. 0,2
f'(x)>0 voi xe (—oo;—l) hodc x e (0;1).
17 - C Ham s6 dong bién trén khoang (—ooE—l) va (0,1) . 02
Trong cac phuong a4n dua ra, ham so6 chi dong bién trén
(0:1).
18 I B Ham s_o dat cuc dai tai 3. Gia tri cuc dai cua ham so la 02
/(3)=2.
x—2 y+5 z- , , .
d: = = c6 vecto chi phuong la
19 I A 3 4 -1 0,2
u=(3;4;,-1).
Do thi ham sb da cho ¢6 3 cuc tri nén ham sd ¢6 dang:
y=ax* +bx* +c.(Loai bé B va D)
20 II A Ngon d6 thi bén phai huéng xudng dudinén a <0. 0,2
Ham s6 c6 3 cuc trinén ab<0<=b>0.
Tir d6 ta chon A.
4 4 256
21 I D V=—rR =—74"= 0,2
3 3
22 11 B S6 cach xép 7 hoc sinh thanh mgt hang doc 1a: 7!=5040. 0,2
23 11 C Thé tich khdi hopla V' =2.4.6=48 . 0,2
24 II D Sé lién hop cuia sb phitc z=-2+5i 1a z=-2-5i. 0,2
25 11 B Tap xac dinh ctia ham s6 y = log, x la: D= (O; +oo) . 0,2
f(x)=x"-21x
f(x)=3x"-21
' ) x=+/7¢€[2;19]
2 I B f(x)=0<:>3x -21=0< 2
6 x =7 ¢[219] O
£(2)==34 1 (N7) ==147: 1 (19) = 6460
Gia tri nho nhét ctia ham s trén [2;19] 1a f(\/7)=-147.
Pdp dan dé kiém tra Trang 2
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Yéu hoc todn

27

II C

PA- PE THI TOT NGHIEP THPT 2020-MA 102
Thoi gian: 90°

D@ thay AC 13 hinh chiéu cua SC trén (ABC).
Suy ra (SC,(ABC)) = (SC, AC) =5C4

Vi AABC vuodng tai B nén

AC? = BA* + BC* =9a° +3a’ =124’

= AC=2a\3

S4_ 2a B

AC 2a\/_ T

Ta co: tan@ =

— SCA=30",

28

I B

Ham so da cho dat cua ti€u tai x==1.
Suy ra so diém cuc tiéu la 2.

0,2

29

II A

Mit phang di qua M (1,1,-2) va vudng goc v6i dudng thang
d: XT_I = yT-i-Z = i3 nhan vécto 7 = (1;2;-3) lam VTPT
c6 phuong trinh la:
I(x-D+2(y-1)-3(z+2)=0<=x+2y-3z-9=0.

0,2

30

I A

410g2ah =3a <:>(210g2ab)2 =3a @(Clb)z =3q < ab2 =3,

0,2

31

I D

Taco w=2—i=>zw=(2+2i)(2~i)=6+2i

\z.ﬂ -J6* +22 =210 .

0,2

32

I D

Xét phuong trinh: x> —1=x-1<x=0;x=1

Vay dién tich can tinh la: S = h(xz -1)- x 1 ‘dx _1
0

0,2

33

111 B

Xét phuong trinh hoanh d6 giao diém: x* —x* = —x? +5x
Phuong trinh trén c¢6 3 nghiém 1a x =0;x = +/5
Vay hai dd thi da cho c6 3 giao diém.

0,2

34

111 C

Ta co If(x)dx:F(x)+C=x3
:>_2[[2+f(x):|dx:j2dx+jf(x)dx:2x | +x =

0,2

35

I C

BC =(2;3;-1)

0,2

DPap an dé kiem tra

Trang 3
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Yéu hoc todn

PA- PE THI TOT NGHIEP THPT 2020-MA 102
Thoi gian: 90°
Phuong trinh dudng thang di qua A4(1;2;3) va nhan
BC =(2;3;—1) lam VTCP la:
x=1_ y-2 z-3
2 3 -

36

I

Ta c6 goc & dinh bang 60° = Goc tao béi truc va duong
sinh 13 30° <> IS4 =30°
Xét tam gidc SIA vudng tai I nén:

R

sin30°=£<:>l= - =i
sin30° 1
2

= S, =7RI =507 (dvdt).

0,2

37

111

Tacd 3¥ 2 <9033 <3 > x?-23<2
< xP-25<0< -5<x<5.

0,2

38

111

Tacod z2—6z+13=0<=z=3+2i;z=3-2i
Z, €O phan 4o dwong nén:
=z,=3+2i=>1-2z,=1-3-2i=-2-2i
Vay diém biéu dién 1a P(-2;-2).

0,2

39

I

Taco y'= m—_ZVx #—m . D& ham s6 ludn ddng bién
x+m)
trén khoang (—o0;—8) thi:
y'>0, Vx#-m
{—m & (—oo; —8)

m-5>0 m>5
= = < me(5;8]
-m=>-8 m<38

0,2

Pap dan

de kiem tra

Trang 4
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Q‘ TOANVN

Yéu hoc todn

111 D

PA- PE THI TOT NGHIEP THPT 2020-MA 102
Thoi gian: 90°

Goi M 14 trung diém BC. O la tim tam gidc ABC.

Ta c6 goc giita 2 mat phang (SBC) va (ABC) 1a goc SMA.
Ké duong thang d qua O va song song véi SA.

= d vudng gbc véi (ABC).

Goi K 1a trung diém ctia SA. Ké duong thing qua K va
vudng goc voi SA cit d tai L.

= I 1a tAm mit cau ngoai tiép SABC.

AM = 4“2*/5 =243 = AOz%AM =§2af= 4“3\/5

SA = AM .tan 30° = 2a+/3.

€

NG

R=I4=I10*+ AO* = a2+(

=2a=>KA=10=aqa

4a\/§J2 _ a\/ﬁ

3 3

5, = 4nR’ = 17

0,2

41

1A% D

Nhiic lai: Cong thirc nguyén ham ting phan:
J.udv = uv—Jvdu .

Ta C(')I=Ig(x)dx=j(x+l)f'(x)dx.

_u=x+1 du =dx
Dat civ:f'(x)abc:> v:f(x)

:>[:(x+1)f(x)_jf(x)dx:(x+1)\/xj+3_'[\/xjc+3dx
=(x+1). S A e e}
x*+3 x*+3

0,2

DPap an dé kiem tra

Trang 5
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Yéu hoc todn

IV

PA- PE THI TOT NGHIEP THPT 2020-MA 102
Thoi gian: 90°
Tinh tir 2019, sau n ndm téng dién tich ring tréng cua tinh
A la:
1000(1+6%)" (ha).
Yéu cau bai toan
< 1000(1+6%)" >1400
7
< n>log ., = 5,8
Sau it nhit 6 nim dién tich rung trong méi dat trén 1400 ha.
Vay 2019 + 6=2025 1a nam déu tién.

0,2

43

IV

Nhic lai:

+Dinh 1i Ta 1€t (tu nho)

+ Cho mp (P) , duong thing d cit (P) tai M; hai diém A va
d(4;(P) _ AM

B nim trén d khac M. Khi d6

d(B:(P)) BM

Giai:

&
Goi E va F lan luot 13 trung diém cta AB va CD. G 1a trong

tam tam giac SCD. M, P, I, K 1a cac diém nhu hinh vé.
Ta co:

0,2

Dap an dé kiem tra

Trang 6
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Yéu hoc todn

PA- PE THI TOT NGHIEP THPT 2020-MA 102
Thoi gian: 90°

8a*

9

= SMNPQ

_(ijz _
J2
VS'MNPQ = %'SABCDd(S S (MNPQ))

18’ a\/_ 20a3J_

39 2 81

(dvtt)

44 1A%

Goi N 1a trung diém cua BC, ké AH 1 A'N tai H.
Goi I 1a giao diém cua A'Cva AM .

A’ C'

M

Ta co:

BC L AN
BC L A4’
AH 1 BC
AH LA'N
d(M,(4'BC)) M1 _MC 1
d(4,(4'BC)) 4l

}:BCJ_(AA'N):BCJ_AH.

}: AH 1 (A'BC) = d(A4,(4'BC))=A4H .

A4

2

Al

1
d(M,(A'BC))=—AH
Xét tam gidc vuong AA'N co:

1 1 1 1

(a3

1 119
AH® 44" AN’
2

Jz + (2a)2 - 12(12

0,2

DPap an dé kiem tra

Trang 7
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PA- PE THI TOT NGHIEP THPT 2020-MA 102

“ Yéu hoc todn Thoi gian: 90°
app =257 d(M,(4'BC))=221
19 19
Nhiic lai: , , ‘
+ Céch xac dinh ham s0 khi bi€t bac, dang do thi va cac
diém ma do thi di qua. ) q
+ S6 nghiém cua phuong trinh f(x)=m 1a s6 giao diém cua
d6 thi ham s y = f(x) va duong thang y = m.
Giai:
Tir 0 thi ta tim raham s6 y = f(x)=—4x" +8x* - 1.
Ta co:
4
g(x)=x"[f(x-D)]
[ 4 2 ! 3
g'(x)= 2x.[f(x—l)] +4x°.f (x—l)[f(x—l)]
1 3 '
g'(x)= 2x.[f(x—l)] [f(x—l)+2x.f (x—l)]
x=0
g'x)=0=| f(x-1)=0 (1)

45 v f(x=-D+2x.f'(x-1)=0 (2) 0,2
Tir bang bién thién ta dwgc phuong trinh (1) c6 4 nghiém
phan biét khac 0.

Phuong trinh (2):

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

& —4(x=1)" +8(x=1) =1+ 2x[ -16(x~1)" +16(x~1) | =0
& —4x* +16x° ~16x7 +3+2x.(~16x +48x” —32x) =0
& —36x* +112x° —80x” +3=0

Khao sat va lap bang bién thién ham so6

h(t)=-36t* +112¢> —80¢> +3

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
nghiém cua (1) va khac 0. o
Vay g’(x)= 0 c6 9 nghiém don phan biét, tir d6 dan dén
g(x) c6 9 diém cuc tri.

bay la ham bac 3. . )

Nhanh cu6i bén phai cua d6 thi di xu6ng suy raa <0.

Do thi cat tryc tung tai diém c6 tung d0 am nén d < 0.
Ham s6 ¢6 hai diém cuc tri x,;x,> 0, suy ra phuong trinh
y'=0 c6 hai nghiém duong phan biét.

46 v Tacod y'=3ax’ +2bx+c. 0.2
Phuong trinh y'=0 c6 hai nghiém phan bi¢t am nén

-2b 20
x+x>0 |3, b>0
{ 1 T X PN 3a - {
x.x, >0 <0 c<0
3a
Pdp dan dé kiém tra Trang 8
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Yéu hoc todn

PA- PE THI TOT NGHIEP THPT 2020-MA 102
Thoi gian: 90°

""""""""""""""""""""""" Vaychicob>0.
A: “S6 do khong co hai chir sO lién tiép cung 1¢”
A “S6 d6 6 hai chir sb lién tiép cung 167
Ta c6 | S| = 45 =3024
Goi cac phan tir cta A4 ¢co dang abcd voi
a,b,c,d €{1;2;3;4;5;6,7,8;9}, a,b,c,d d6i mot khac nhau.
THI: 4 chit s6 a,b,c,d déu 1é
Suy ra, c6 A =120 sb.
TH2: c¢6 3 chit s6 1& va c6 1 chit s chin
47 v A Suy ra, C6 C:.C,.4!=960 sb (chon 3 s6 1¢, 1 s6 chan va 0,2
xép vao 4 vi tri) N
TH3: ¢6 2 chit s0 1¢ dirng canh nhau va ¢6 2 chir s6 chan
Suyra, c6 A2.3.(4.3)=720 sb (c6 A;.3 cach xép 2 chir sO
1é canh nhau, ¢6 3.2 cach chon 2 chir sd chin)
Do d6 : [4]=120+960+720=1800.
st s 42
Cach 1: Ta co:
2x+y AN >3 20424 223
3 x+y—§
<2 x+y—§ +2y|4 " 2-1|20
Néu x+y—i<0:> VT <0 (voly)
48 v A 2 0,2
3 3
+y—-——20 > ——X.
=Xty > =y > X
2
=P>x"+ g—)c +6x+4 i—x =2x’- +£>ﬁ
2 2 4 8
S , C N g 15
Dau bang xay ra khi va chi khi (x;y)= (Z,Zj
log, (x2 +y) > log, (x+y) (D)
. +y>0
Pidukién: {7
x+y>0
(1)<:>x2+y24l°g3(“y)
49 v D 4 0,2
c>x2+y2(x+y) .
R (x+y)1°g34 —(x+y)
Taco: xeZ,yeZ,x+y>0nén x+ye[l;+x).
bat 1 =x+ y ta duogc:

DPap an dé kiem tra

Trang 9
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Yéu hoc todn

PA- PE THI TOT NGHIEP THPT 2020-MA 102
Thoi gian: 90°

"""""""""""""""""""""""" ox-x2f te[ltwe) @ | |
Yéu cau bai toan twong duong phuong trinh (2) ¢6 khong
qué 242 nghiém t nguyén.

f(t) — t10g34 —t
f'(1)=(log, 4).r " —1.
Vi tZ 1 . t—1+10g34 2 l—1+10g34 = t—1+log34 21
< (log, 4)."®% > log, 4
< (log, 4).r % —1>1log,4-1>0
< f'(t)>0, Vie[+x).
= f(t) dong bién trén [1;+ ).
Néu x* —x >243"* —243 = 781 thi s& c6 it nhat 243
nghiém nguyén ¢ 2>1.
Vay nguoc lai, d€ c6 khong qué 242 s6 nguyén y thoa man
yéu cau bai toan thi x* —x <781 < —27,4<x<28,4
Do x € Z =>cb 56 s6 nguyén x théa min yéu ciu.
Phuong trinh f(x3f(x))+l =0 f(x3f(x)) =—1c6s6
nghiém chinh 1a s6 giao diém ctia d6 thi y = f'(¢) véi duong
thang y =—1.
Dua vao d6 thi, ta thdy y = f(¢)cdt duong thing y = -1 tai
3 diém phan biét. Do d6, ta co:
f(x3f(x)) =-
*f(x)=0 @)
S (x)=a ( -2) @
W (x)=be(-6:-5) (3)
=0 x=0
50 v +) Xét phuong trinh (1) < ( 1202 | £ (x)=0 0,2
Dua vao d6 thi, d& thdy f(x)=0c6 1 nghiém duy nhat
x, #0. Vay (1) c6 2 nghiém phan biét 1a x =0, x,.
+) Nhan xét thdy x =0 khong phai 1a nghiém cua céc
phuong trinh (2), (3). Do vay, véi x#0 ta co:
(2) e f(x)=5<0,ae(-3-2)
X
b
(3) & f(x)=—2<0,be(~6:-5)
X
Xét ham sé: h(x)= ﬁ} (m<0) ta c6 bang bién thién:
X
Pdp dan dé kiém tra Trang 10



PA- PE THI TOT NGHIEP THPT 2020-MA 102
"‘ TOAN.VN Thoi gian: 90°

4 Yéu hoc todn

—i

Dua vao bang bién thién ctia /(x) va dd thi ham s6 f(x),
d& thiy mdi phuong trinh (2) , (3) déu c6 2 nghiém phan
biét trai dau. Hon nira, vi a,b phan bi¢t nén 4 nghiém do
do1 mot khac nhau va moi nghiém déu khac 0, x, .

Vay phuong trinh f(x3f (x)) +1=0 c6 6 nghiém thuc
phan biét thudc tdp hop S ={0;x,;x,;x;5x,;x} .

Pdp dan dé kiém tra Trang 11



