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PHAT TRIEN PE 101 THI TN THPT 2021 BGD
MON: TOAN
THOI GIAN: 90 PHUT

STRONG TEAM TOAN|\VD-VDC

10 27

DE BAI
Cau 1. Cho hinh lang tru dtmg ABC.A'B'C’ c6 day
1a tam giac déu canh a, canh bén A4’ = a2 (tham khao hinh bén). Géc giita 4B’ va BC' bang

A &

-
A. 30° B. 60° C. 45° D. 120°
Cau 2. Cho hinh ling try tam giac déu ABC.A'B'C’

c6 AB=a va AA'=a~/3 (tham khdo hinh bén).

A

Goc gitra hai duong thing 4B’ va CC’ bang
A. 30°. B. 90°. C. 45°. D. 60°.
Cau 3. Cho hinh 1ap phuong ABCD.A'B'C'D" (hinh

v& bén dudi). Goc giira hai duong thang AC va A'D bang

A. 45°. B. 90°. D. 60°.
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Cau 4.

Véi moi sb thue a, b, ¢ théa mén
log, a —2log, b+3log,, (c+1) =1, khing dinh dung 1a

A.a-2b+c=0. B. a-2b+(c+1) =3.
C. a(c+1) =3p%. D. a(c+l)=9b2.
Cau 5.

V&i moi sb thue a, b thoa mén
3log, a+2log, b =3, khang dinh nio dudi day ding?

A. a’b* =8.

B. a’h* =6. C. 3a+2b=8. D. 3a+2b=6.
Cau 6. Cho cac sb thyc duong a, b, x thoa man
log, x=—log, a—llog1 b . Ménh d nao dudi day dung?
> 3 3 5 5
21 2 1 2z 3
A. x=a’b’. B.nga—gb. C. x=a’b’. D. x=a%b".
r 3 3 N
Cau 7 Néu [ f(x)dv=2 thi [[2x- 1 (x)]dx bang
-1 -1
A. 6. B. 8. C. 10. D. 12.
3
Ciu 8. Néu [f(x)dr=-2 thi
1
3 N
[[27 (x)-3x*+1]dx bing
1
A. -30. B. -28. C. -26. D. -27.
3
Cau 9. Cho [f(x)dr=5. Khi d¢
0
3 ‘
I=[[f(x)+2sinx]dx bing
0
A T=17. B.I=5+%. C.1=3 D.I=5+z
Cau 10.

do 1=i[x+2f(x)—3g(x)]dx bang

A T=—. B.]zz.
2
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Cau 11.

Cau 12.

Cau 13.

Cau 14.
Cau 15.
Cau 16.

Cau 17.

Cau 18.
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. > —2x—1khix>2
Cho ham s f(x)={>" =¥~ 1khir=2
2x+3 khix <2
Goi F languyén ham cia f trén R théa man F(l) =4. Gia tri cia 2F(0)—3F(3) bang
A. 65. B. 57. C. -61. D. -69.
2x" —3x+1khix >0

Cho ham so f(x)z{l_xz khix<0

Biét F(x)1a mot nguyén ham cia ham s £ (x) théaman F(-2)= % Gid tri ciia F(—4)+4F (3)
nam trong khoang nao?
A. (52;53). B. (53;54). C. (54;55). D. (55;56).

3x* —2x—1khix <3

Cho ham s6 f(x)= .
f( ) {—4x+32 khix >3
Gia st F' la nguyén ham cia f trén R thoa man F(l) =4. Gia tri cia 3F(—2)—F(4) bang

A. -69. B. -25. C. —45. D. -53.
C6 bao nhiéu s6 nguyén x thoa min

(8°=2"7) [log 5 (2x+21)-4]> 02

A. 10. B. 8. C.6. D. 7.
C6 bao nhiéu s6 nguyén x thoa min

(97 -39 )(log, (2x-18)-5)<0?

A1 B. Vo sb.

O>
a

. 17. D. 16.
C6 bao nhiéu sé nguyén x thoa min

Jlog, (x+25)-2.(27 =274 <02

A.l B. 18. C. 16. D. 17.
C6 bao nhiéu s6 nguyén x thoa min

(o7 —27 ){logl (x+2022)+ 1} >0?
2

A. 2020. B. 2022. C.5. D. 4.
Cho ham s bac bén y = '(x) c6 db thi la

duodng cong trong hinh bén

1 1

A

S6 nghiém thyc phan biét cia phuong trinh 2/ ( f (x))+1=0 1a
A.9. B. 4. C.8. D.7.
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Céu 19. Cho ham s6 f'(x) c6 bang bién thién nhu
sau
1 —OC 0 9 +0C
f'(x) + o - 0 B
3 +00
f(x) e S
—00 —1

S6 nghiém thyc phan biét ciia phwong trinh 1 (4x2 -2x* ) =11a

A. 9. B. 6. C.8. D. 12.
Céu 20. Cho ham s6 y = f(x) c6 bang bién thién
nhu sau
X — —1 0 1 +~o
f'(x)

+ 0o - 0o + 0 -
2 2
/e / \ / \
— 0 —_nu
‘ . 9
S6 nghiém thudc doan{o;f} cua phuong trinh f(f(cos x)) =2 1a

A. 3. B.5. C.7. D. 9.
Cau 21. Mot hinh nén dinh S, day 1a hinh tron tdm

O va SO =a. Mot mit phing (P) qua dinh S cat duong tron (O) theo ddy cung AB sao cho

goc AOB =90° va cach O mot khodng % . Dién tich xung quanh hinh nén bang

ﬁazx/ﬁ ﬂazx/ﬁ ﬂazx/m 27m2\/ﬁ

A. . B. . C. . D.
6 33 3 3

Cau 22. Cit hinh non (N ) boi mit phing (a) di qua

5 Ay ) . A oA , \ \ .1, 3a TP ‘s )
dinh va c6 khoang cach dén tam O cua duodng tron day la > ta duoc thiet dién la tam giac déu

canh 4. Thé tich cuia (N ) bing

3 3 3
AT PREL L JRELC D. 7ra’.
3 3 3
Cau 23. Cho hinh tru ding c6 hai day 1a hai duong

tron tim O va tim O', ban kinh bang a, chiéu cao hinh try bing 24 . Mit phang di qua trung
diém 0O’ va tao v6i OO’ mot goc 30°, cit duong tron day tim O theo diy cung AB. D¢ dai
doan AB la

2a 4\/5 2\/6

A. a. B. —. C.—a. D.—a.
3 9 3
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Cau 24.

Cau 25.

Cau 26.

Cau 27.

Cau 28.

Cau 29.

Cau 30.
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Hinh nén (N ) co dinh S, tdim duong tron
day 1a O, goc & dinh bang 120°. Mot mit phang qua S cat hinh nén (N) theo thiét dién 1 tam
gidc vuong SAB . Biét ring khoang cach giita hai duong thang 4B va SO bang 3. Tinh dién tich
xung quanh S~ cua hinh noén (N )

A. S, =36\37. B. S, =27\3x. C.S,=18/3z.  D.S, =%3z.

Trén tap hop cac s6 phtic, xét phuong trinh
z* —2(m—l)z+m2 -5m=0 (m la tham sb thuc). Goi S 1a tap hop cac gia tri nguyén m dé
phuong trinh d6 c6 nghiém z, thoa m€1n|zo|3 = 3‘2_0‘ +2. Tong cac phan tir ctia tap S 1a
A. 8. B. 9. C. 4. D. 7.

Trong tap s phtc, cho phuong trinh
222 +2(m—1)z+m?-3m—-2=0, m e R.Cé bao nhiéu gia tri nguyén cia m trong doan [0;2021]
dé phuong trinh c6 2 nghiém phan biét z,;z, théa man |zl| = |zz| ?
A. 2016. B. 202 C. 202 D. 2017.

Cho hai sé phic z,, z, théa |iz, —1]=1 va
|2, +=2. Khi bi¢u thire P =[2z, +3z,| dat gid tri nho nhét thi |z, —2z,| bing
A. 4. B. 1. C. 3. D. 2.

Xét cac sb6 phic z, w théa man |Z| =2,
liw—2+5i|=1. Khi ‘zz —wz—4‘ dat gid tri nho nhét thi |z|+|w| bing

A. 2445, B. 2(1+£). C.1++5. D. 24/5-2.

Cho hai s6 phic z,z, thoa min
|z, =3i+5|=2 va|iz,-2—i=6.Khi T =|2iz +z,| dat gid trj nho nhét thi |z, +z,| bing

5629 V2259

A. . B. 13. C. 26. D. .
13 13

Cho hai s0 phuc z, z, thoéa man

|2, =3—i| =5 vi|z, ~1+i|=

z, -5+ i‘ .Khi T =|z, —iz,| dat gi tri nh6 nhét thi phan thyc cua

z, + 5z, bang

A. 19. B. 21. C. -18. D. 5.
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Cau 31. Trong khong gian Oxyz, cho duong thing

2 3 -
thang co phuong trinh

d:x y=2_ Z*1 Hinh chidu vudng goc cua d trén mit phiang (P):x+y+z-5=0 la duong

A.fzy—2:z+1' B. x—2=y—5=z+2'
1 1 1 1 1 1
C. x—2=y—5=z+2‘ D. x—2=y—5=z+2‘
4 -3 -1 -2 -5 7
Cau 32. Trong khong gian Oxyz cho dudng thing
x=1+¢
d:iy=t . Hinh chiéu vuéng goc ciia d trén mit phing (Oxz) 1a duong thing c6 phuong
z=—1+2¢
trinh
x=0 x=0 x=1+¢ x=1+t¢
A <y=t. B.<y=t C.iy=t . D.<y=0
z=0 z=-1+2¢ z=0 z=—14+2¢
Cau 33. Trong khong gian Oxyz, cho duong thing
x+1 y-1 z-3 __| .4 A L, A e g2 \
d: = = . Hinh chiéu vuong goc ctia d trén mat phang (P):2x-2y+z-3=0 1a

1 2 -2
duong thiang c6 phuong trinh

x+2 y+1 z-5 x+2 y+l z-5

A. . B.
17 10 14 -17 10 -14
C. x—2:y—1:z+5. D. x+2:y+1:z—5.
17 10 -14 -17 -10 14
Cau 34. Trong khong gian Oxyz, cho duong thing
x-1 y-2 z-3 _| £ R . . . 12 \
d: 2 = 2 = . Hinh chi€u vudng goc cua 4 trén mat phang (P):x—y+2z+1=0 la

duong thing c6 phwong trinh

A X y=3_z-1 p X2_y-l_z-5
2 4 1 2 4 1
C.fzy—?a:z—l' D. x—2:y—1:Z—5'
2 -4 -3 2 4 -3
Céu 35. Cho ham sb y = f(x)=x"+ax’ +bx+c ¢cb

dd thi (C), duong thing y = mx +n 14 tiép tuyén cua (C) tai diém cé hoanh dp x = -1 vacat (C)
tai diém c6 hoanh do bang 2 (v6i a, b, ¢, m va n 1a cac sb thuc). Dién tich hinh phing gi6i
han boi d6 thi ham s y = (x2 —1) 2/ U3 truc hoanh bang

B B. 2. C. 212, D.——.
16.In2 16 16 16.In2
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Cau 36.

Cau 37.

Cau 38.

Cau 39.

Cau 40.

Cau 41.

Cau 42.
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Cho ham sb y = f(x)=ax’+bx+c V6i
a,b,c € R. Biét ring ham s6 g(x)= f(x).e™ c6 hai gid tri cyc tri 1a 5 va —3. Dién tich hinh
phing gi¢i han boi d thi ham s6 g (x) va h(x)=(2ax+b).e™ bing
A. 2. B. 8. C.e’—¢”. D. e’ —¢.
Cho ham s f(x)=x"+ax’ +bx’ +cx+d
v6ia,b,c,d e R. Biétham so g(x)= f(x)+ f'(x)+ f"(x)+ f"(x) c6 ba gid tri cyc trj la —14;

/(%)

m va y:1 béng

4; 6. Dién tich hinh phang gi6i han boi cac duong y =

A.2In3. B. In10. C. In3. D. In5.

Cho ham s6 f(x)=3x"+bx’ +cx+d voi

b,c,d eR. Biét ham s6 g(x)=f(x)+ f'(x)+ f"(x) c6 hai gia tri cyc tri 1a —12; 6. Dién tich
/()

g(x)+18

A. 2In3. B. In6. C.2In2. D. In5.

hinh phang gi6i han boi cac duong y = va y=1 bang
Cho hai ham s6 f(x) =x*'+ax’ +bhx+1 va

g(x) =cx’ +dx+3 (a,b, ¢, de R) . Biét rang d6 thi cia ham sé y =f(x) va y= g(x) cit nhau

tai hai diém c6 hoanh d6 1an luot 1a —2; 1. Hinh phing gii han boi hai d6 thi d4 cho c6 dién tich

bang
A.ﬁ. B. 2. C.%. D.i.
5 10 2

C6 bao nhiéu cip sd nguyén (x;y) thoa man

2<x<2021 va 2 ~log, (x+2"")=2x—-y?
A. 2020. B. 10. C.9. D. 2019.

C6 bao nhiéu sé nguyén y sao cho ton tai

1 >

xe (5 ; SJ thoa man 8 " = (1+xy).84x ?
A.7. B. C.6. D. 5.

C6 bao nhiéu s6 nguyén y>5 dé ton tai sd
thyc x thoa man log (4x+3y+l) =log, (x2 —2x+y2)?

A. 3. B. 0. C. 1. D. 2.
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Ciu 43. Cho khéi hop chir nhat ABCD.A'B'C'D' c6

AB=a, AD = 2a\3 . Goi 7 l1atrung diém canh AD, goc giira hai mat phang (A'BI) va (ABCD)
bang 60°. Thé tich ctia khdi hop chir nhat da cho bing
A.Bd. B. %aﬂ C. 2\3d". D. 3334

Cau 44. Cho hinh hdp chir nhat ABCD.A'B'C'D’ ¢c6
ddy 1a hinh vuéng canh a, géc giita hai mat phing (A'BM) va (ABCD) bang 60° véi M la

trung diém CD. Thé tich khéi hop chit nhat di cho bang

A. ﬁcﬁ. B. Ecﬁ. C. ﬁcﬂ D. ﬂcf.
15 5 5 5
Cau 45. Cho khéi lang try dimg ABC.A'B'C' ¢o day

1a tam gidc déu. Mt phang (A'BC) tao véi ddy goc 30° va tam gidc A'BC c6 dién tich bing 8.
Thé tich ¥ cua khéi lang try da cho 1a

A. 643 . B. 2/3. C.16\3. D. 8/3.

Cau 46. Trong khéng gian Oxyz, cho ba diém
A(2:3;9), B(2;3;4) va C(2;15;9). Mot mit cau (S) ludn di qua 4, B va tiép xtic véi mat
phiang (Oxy) tai D. Biét ring khi CD dat gié tri nho nhat thi toa d6 tm cta mat cau (S) la
I(a;b;c). Khidé a—b+2c bing

A. -13. B. 9. C.2 D. 6.
Cau 47. Trong khong gian Oxyz, cho hai diém

A(5;1;1) vadiém B(5;0;5). Xéthai diém M va N thay doi thuoc mat phing (P):x+z—-2=0

sao cho MN =2. Gi4 trj 16n nhat cua |AM — BN| béng

A. 3T B. \/21. C.\17. D. /33
Cau 48. Trong khong gian véi hé toa d0 Oxyz, cho

mit phing (P):2x-2y+z+15=0.Goi M la diém di dong trén (P), N 1a diém thudc tia OM

sao cho OM.ON =10. Khodng céch nho nhat tir N dén mit phing (P) béng bao nhiéu?

A.S. B. 3. C.2. D. 4.
Chu 49. Cho ham s6 y=f(x) c6 dao ham
f'(x) :(x—7)(x2 —9), Vx e R. C6 bao nhiéu gia tri nguyén duong ctia tham s6 m dé ham s6

g(x) = f(‘ax3 +bx‘ +2m +3) v6i ab >0 co it nhat 3 diém cuc tri?

A. 1. B. 2. C. 3. D. 4.
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Cau 50. Cho ham s6 f'(x) lién tyc trén R, c6 bang

bién thién dudi day

Jx) - 0 + 0 - 0 +

Sflx) | 7= 3\ -
\ j .

C6 bao nhiéu gia tri nguyén ciia tham sb m dé ham sé y = ‘f(|6x—5|) +2021 +m‘ ¢6 3 diém cyc
dai?
A. 5. B. 6. C.7. D. 8.
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BANG DAP AN
| 2 R] 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

26 27 28 29 30 31 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

LOI GIAI CHI TIET

Caul. [1H3-4.6-3] Cho hinh lang tru dung

ABC.A'B'C' ¢6 day 1a tam giac déu canh @, canh bén A4’ = a2 (tham khao hinh bén). Goc gitta AB" va
BC' bang

A. 30° D. 120°

FB tic gia: Nguyén Huong

Tacd: AB' = BC' =a 3
=5~ (55 . o) (55 . oA 2 TITE BT > L, 3,
AB.BC:(BB +AB).(BB +BC)=BB +ABBC=24"~_a’ =Zd’.

35

1 7 —a

:>COS(AB',BC’)=ﬂ= 2 - _l
AB'BC'  3a 2

Viy goc gitta AB' va BC' bang 60°.
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Cau 2. [1H3-4.6-3] Cho hinh ling tru tam giac déu

ABC.A'B'C' ¢6 AB=a va AA' =a/3 (tham khao hinh bén).

A c

Goc giita hai duong thing 4B’ va CC’' bang
A. 30°. B. 90°. C. 45°, D. 60°.

Loi giai

Ta cd: AA'// CC' nén goc giita hai duong thang AB' va CC' 1a goc giita hai duong thang 4B’ va

FB tic gia: Liéu Hoang

AA' va bang goc A'AB' (do A'AB' nhon).

a 3

Tam giac AA'B’ vudng tai A" nén tan AAB' == " & 4 4B =30°.
a3 3
Viy goc giira hai duong thing 44’ va BC' bang 30°.
Cau3. [1H3-4.6-3] Cho hinh lap phuong

ABCD.A'B'C'D' (hinh v& bén dudi). Goc giita hai duong thang 4C va 4'D bang

A’ B

o/ ! c

¢ A- ....... B

A. 45°. B. 90°. C. 30°. D. 60°.

Loi gidi
* STRONG TEAM TOAN VD-VDC- Noi héi tu cia nhitng dam mé toan THPT Trang 11 *




* SP TO 27-STRONG TEAM PHAT TRIEN DE 101 BGD NAM 2021
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FB tdc gid: Dinh Ngoc

D \C
Ta co: m=m=@'=600.

Vi AD=A4'C'=CD.
[2D2-3.2-3] Véimoi sb thue a, b, ¢ thoa

man log, a—2log,b+3log,, (c+1)=1, khing dinh ding la

A.a-2b+c=0. B. a-2b+(c+1) =3.
G aler)=. D)5
Loi gidi

FB tic gia: Hiéu Luu
Ta c6: log,a—2log, b+3log,, (c+1)=1
< log; a—log, b* +3log (c+1) =1

& log, a+log, (c+1) =log,3+log, b’

& log,[a(c+1)]=log, (3b2)

& a(c+l) =3p>.
[2D2-3.2-3] Vi moi s6 thue a, b thoa man

3log, a+2log, b =3, khang dinh nao dudi day ding?

A. @’b* =8. B. a’b’ =6. C. 3a+2b=8. D.3a+2b=6.
Loi gidi
FB tic gid: Tran Minh Hung
Ta c6: 3log,a+2log,b=3
< log,a’ +log, b” =3
< log,a’bh’ =3
sabh =2

< a’h’ =8.




SP TO 27-STRONG TEAM PHAT TRIEN PE 101 BGD NAM 2021 *
Cau 6. [2D2-3.2-3] Cho cac sb thuc duong a, b, x

2 1 )
thoa man log, x =—log, a——log, b. Ménh d¢ nao dudi day dung?
2 2 2

21 2 1 3
A. x=a3b’. B. x=§a—gb. D. x=a2b"’.

Loi giai

FB tac gid: Quang Tri

2 1 2 -t
Ta co: log, x=—log, a——log, b & log, x=log, a* +log, b°>
2 2 2 2 2 2

2 -l
< log, x=log, a*b>
2 2

2 1
=x=a*b’.

Ciu7. [2D3-2.1-3] Néu j f(x)dx=2 thi

3

I[2x—f(x)]dx bing

-1
A. 6. B. 8. C. 10. D. 12.
Loi giai

FB tic gid: Nguyén Thi Quynh Nga

Ta c6: j[zx—f(x)]dx=2jxdx—jf(x)dx=8—2=6.

3
Ciu8. [2D3-2.1-3] Néu j f(x)dx=-2 thi
1

j[zf(x)—sx2 +1]dx bing

A. -30. B. -28. C. -26. D. 27.
Loi giai

FB tac gia: Quang Thoai
Ta co _3[[2f(x)—3x2 +1]dx=2j.f(x)dx+j.(—3x2 +1)dx.
1 1

1
3
+Taco 2 f(x)dx=—4.
1
3

+ Mt khic [ (-3 +1)dr =~ +x)‘j — 04,

1

Vay _3[[2f(x)—3x2+1]dx=—4—24=—28.

1
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Cau9. [2D3-2.1-3]

I=T[f(x)+2sinx]dx bang

B./=5+2.
2

PHAT TRIEN PE 101 BGD NAM 2021 *

3
Cho [ f(x)dr=5. Khi ¢
0

C.1=3. D.I=5+7x.

Loi gidi
FB tic gid: Duyén Nguyén

s

Taco: [ = j.[f(x)+2sinx]dx = if(x)dx+2fsinxdx

O o [y

Vay: I=7.

Cau 10. [2D3-2.1-3]

£ (x)dx —2c0s x|z =5-2(0-1)=7

Cho jf(x)dx=2 va

jg(X)M=—l. Khi do I=j[x+2f(x)—3g(x)]dx bang

- B.[:Z'
2

Ta co: I=j[x+2f(x)—3g(x)]dx

2
2
X

2

3
=—+22-3(-1
2 122-3(-1)

+2j.f(x)dx—3j.g(x)dx

-1

17

2

17
Vay [ =—.
ay 5

Ciau 11. [2D3-2.1-3]
f(x) ={

cua 2F (0)-3F(3) béng

3x* = 2x—1khix>2
2x+3 khix<?2

A. 65. B. 57.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhitng dam mé toan THPT

C.Izé. D./=—.
2 2

Loi giai

FB tic gia: Duyén Nguyén

Cho ham sb

. Goi Fla nguyén ham cua f trén R thoa man F (1) =4. Gia tri

C. -61. D. —69.

Trang 14 *
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Cau 12.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 15 *

Loi giai
FB tac gida: Son Que Nguyen.
Ta co6:
0 3

1=2[ f(x)dx=3[ f (x)dx = 2F (0)-2F (1)~ [3F (3)-3F (1)] = 2F (0)-3F (3)+ F (1).

1 1
Do d6 2F (0)-3F (3)=1-4.
1

Ma 2if(x)dx =—2[(2x+3)dx=-8

0
va 3jf(x)dx :3j.(2x+3)dx+3j.(3x2 ~2x-1)dx =57,
1 1 2

Do d6 I =-65. Vay 2F(0)~3F(3)=1-4=-69.

[2D3-2.1-3] Cho ham sb
f(x)z{lzi1:3x+lllilii;czg. Biét F(x)la mot nguyén ham ciia ham sé f(x) théa man
F(-2) =§. Gia tri cia F(-4)+4F (3) nam trong khoang nao?
A. (52;53). B. (53;54). C. (54;55). D. (55;56).

Loi giai

FB tic gid: Trinh Trung Hiéu
0
Taco [ f(x)dv=F(0)-F(-2)= [ (1-")dv ==
-2

=>F(O)=—+F(—2)=_T2+§=1. Ham s6 £ (x)lién tyc tai x =0

Mt khac J.f()c)d)c=J(1—)c2)d)c=)c—%x3+C1 khix <0.

17(—2):%:—2—%(—2)%01 :%:Cl =1.

Vay F(x)zx—§x3+1, khi x <0. T d6 ta tinh duoc F(—4)=%.

Xét If(x)dxzj(bcz—3x+1)dx=§x3—%x2+x+cz khix>0.
Taco F(0)=1=C, =1
R 2.5 3, : o 17
Vay F(x)zEx -2 +x+1, khix>0. Tur do ta tinh duoc 4F(3):4.7:34.

Vay F(—4)+4F(3):?+34:%z52,(3).




SP TO 27-STRONG TEAM PHAT TRIEN PE 101 BGD NAM 2021

Cau 13. [2D3-2.1-3] Cho ham so0
3x? —2x—1khix <3
x)= .Gia st F languyén ham cua f trén R théaman F(1)=4. Gia
f( ) {—4x+32 khix >3 e / ( )
tri cta 3F(—2)—F(4) bang
A. —69. B. -25. C. 45, D. -53.
Loi giai

FB tic gia: Hiéu Lé
Ta co I:—3jf(x)dx—jf(x)dx:—3F(1)+3F(—2)—F(4)+F(1).

Do d6 I =3F(-2)-F(4)-2F(1)=3F(-2)-F(4)-8=3F(-2)-F(4)=1+8.

Ma —3jf(x)dx= —3}(3)8 —2x—1)dx=-27

-2

va if(x)dx =j(3x2 —2x—1)dx+i(—4x+32)dx=34.

1 3

Suyra [ =-27-34=-61.
Vay 3F(-2)-F(4)=-61+8=-53.
Cau 14. [2D2-6.2-3] C6 bao nhiéu s6 nguyén x thoa
min (8 ~277).[log ; (2x+21)-4]>0?
A. 10. B. 8. C.6. D. 7.
Loi giai
FB tac gia: Quang Thoai

biéu kién: x > —% (*).

Truong hop 1:
x 42 3x ©+2 3 x<-2
8 -2""7"2>0 2% >2 -x +3x-220 —-6<x<-2
1 2x+21 4>0<:> 1 2x+21 >4<:> 2x+21>9 =t @ 1
_ > xX=
og ; (2x+21)-4> og; (2x+21)> x e e
Két hop véi diéu kién (*) ta duoc xe[-6;-2]U{1}.
Trudng hop nay ta duge 6 gia tri nguyén cua x thoa yéu cau.
Truong hop 2:
8 -2 <0 2% < ' +3x-2<0 _ [x2-2
= = = :
log ; (2x+21)-4<0 log ;(2x+21)<4  (2x+21<9 <-6

Truong hop nay khéng c6 gia tri nao ciia x théa man.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 16 *
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Cau 15.

Cau 16.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 17 *

Vay ¢6 6 gid tri nguyén clia xthoa ycbt gom {—6;-5;—4;-3;-2;1} .
[2D2-6.2-3] C6 bao nhiéu s6 nguyén x thoa
man (9% -39 ) (log, (2x~18)-5)<0?
A. 1 B. V6 sb. C.17. D. 16.
Loi giai
FB tic gid: Nguyén Thanh Bing
Diéu kién: x>9 (*).

Trudng hop 1:
x<_—l 1
9* ~3°9"1 > 3 >3%2 (27 >3x42 T2 x<—
= L& Slysn © 2
log, (2x—18)-5<0  |2x-18<2 2x<50 = 1< x<25

Két hop véi diéu kién (*) ta duge x e (9;25]
Ma xeZ = xe{10;11;..;25} = c0 16 gia tri nguyén cuia x thoa man.

Truong hop 2:

9% —37 9" <0 32 <332 2P <3t |—d<x<2
& = < 2
log,(2x—18)-5>0  [2x-18>2° [2x250

Truong hop nay khéng c6 gia tri nao cia x thda man.

Két hop céc trudng hop, ta c6 tit ca 16 gia tri nguyén ciia x théa mén deé.
[2D2-6.2-3] C6 bao nhiéu sb nguyén x thoa

man \flog, (x+25)-2.(2 ~274") <02

A. 1l B. 18.

@)

. 16. D. 17.
Loi giai
FB tic gig: Nguyén Thanh Bing
Diéu kién: x> -25 (*).

Ta co: \flog, (x+25)-2.(27 ~2747) <0

{10g3(x+25)—2>0 {x+25>32 {x>—16 {x>—16 6 |
=N =N & & -16<x<

27 24T <0 27 <20 X <6-5x  |x<l
Két hop véi diéu kién (*) ta duge x e (-16;1)
Ma xeZ = x e{-15;-14;..;0} = c6 16 gid tri nguyén ciia x théa man.

Vay c6 16 gid tri nguyén ciia x thoa man y€u cau cta bai toan.
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Cau 17. [2D2-6.2-3] C6 bao nhiéu s6 nguyén x thoa

mén (9 —27"){10;;1 (x+2022)+ 1} >0?
2

A. 2020. B. 2022 . C.5. D. 4.
Loi giai
Téc gia: H6 Hivu Tinh
Diéu kién x > —2022(*).
Taco

9% -27"20
log, (x+2022)+1>0 (1)

2
9 -27°<0
log, (x+2022)+1<0 (2)

2

(o7 - 27X)[10g1 (x+2022)+ 1} >0

2

Khi d6
3
2x2 3x 2x2 23)6 xZ—
(1) e o 1o 2x2_3x20<:> < x<-2020
log, (x+2022)> -1 x+2ozzs(1] x42022<2 x<0 -
? 2 X <—2020
32x2 <3 2x? < 3x

2)c2—3xS0<:> 0Sx<3

<— 3
(2)= = 1 1@{ 2 ©0<x<=
log, (x+2022)<-1
g%( ) x+2022 > [Ej x+2022=2 £>-2020

Két hop diéu kién (*) taco tat ca 4 gia tri nguyén cta x 1a —2021; —2020; 0; 1.
Cau 18. [2D1-5.3-3] Cho ham sb bac bén y = /()
c6 d6 thi 1a duong cong trong hinh bén

vA

=Y

S6 nghiém thyc phan biét cia phuong trinh 2f(f(x)) +1=01a

A.9. B. 4. 8l D. 7.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toan THPT Trang 18 *
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Cau 19.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toén THPT

PHAT TRIEN BE 101 BGD NAM 2021 *
Loi giai
Tac gia: Tang Vin Vii

Ta bién d6i: 2/ (/(x))+1=0< f(/(x)) =—%.

N

(
Cin cr vao d6 thi ham s da cho ta thay: f(f(x)) = —% & fz
(

Cén clr vao dd thi ham s y = f(x) ta c6:

+ V6i g < -1, phuong trinh f(x) =a vO nghiém.

+ Véi —1<b <0, phuong trinh f(x) =b ¢6 4 nghiém thyc phan biét.
+Véi 0<c <1, phuong trinh f (x) =c ¢6 2 nghiém thyc phan biét.
+Véi d >1, phuong trinh f (x) =d c6 2 nghiém thyc phan biét.

Cac nghiém cua cac phuong trinh f(x) =a, f(x) =b, f(x) =cva f(x) =d la cac nghiém thuc
phéan biét.
Vay phuong trinh da cho c6 8 nghiém thuc phén biét.

[2D1-5.3-3] Choham s6 f'(x) c6 bang bién

thién nhu sau

1 —00 0 9 +0o0
f'(x) + o - 0 +
3 +00
f(.l') / \ /
—0o0 —1
S6 nghiém thyc phan biét ciia phwong trinh 1 (4x2 -2x* ) =11a
A.9. B. 6. C.8. D. 12.

Trang 19 *
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Loi giai

Tac gia: Tang Vin Vii

M~
-
=

;.
+
+

\
// ;
\

EEET TEEY iy
~+
&

|
&
|

4x* =2x" =a (a<0)
Dya vao bang bién thién ta thdy: f(4x*-2x")=1e|4x" —2x" =b(0<b<2).
4x° =2x" =c (c>2)

V& d thi (hodc bang bién thién) ctia ham s& y = 4x* —2x*:

Cin cr vao d thi ham sé y = 4x* —2x*, ta c6:

+V6i a<0, phuong trinh 4x”> —2x* =a (1) ¢6 2 nghiém thuc phan biét.
+V6i 0<b <2, phuong trinh 4x” —2x* =b (2) c6 4 nghiém thyc phan biét.
+Véi ¢ >2, phuong trinh 4x* —2x* =¢ (3) vO nghi¢m.

Céc nghiém cutia cac phuong trinh (1) , (2) va (3) la cac nghiém thuc phan biét.

Vay phuong trinh da cho c6 6 nghiém thuc phan biét.
Cau 20. [2D1-5.3-3] Cho ham s6 y = f(x) c6 bang

bién thién nhu sau

X -~ —1 0 1 +~

f'(x) + 0 - 0 + 0 _
2 2
7() N /' \ 0 / \_,\,

S6 nghiém thudc doan 0;97”} cua phuong trinh f(f(cos x)) =21a

A. 3. B.5. C.7. D. 9.

Loi giai

FB tac gia: Pham Hung
* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toan THPT Trang 20 *
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Cau 21.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 21 *

Tir bang bién thién ta suy ra: f(f(cosx)) =2 ;Ezzzi; Z 1—1

THI1: f(cosx) =-1

bat t=cosx, ¢ e[—l;l]

Khi d6 phuong trinh f (cosx)=—1 tr¢ thanh f(r)=—1, véi t e[-1;1].

Day la phuong trinh ¢6 hoanh dé giao diém cua d6 thi ham sé y = f (t) va duong thing y=—1.
t=a<-1

Dya vao bang bién thién, ta cé f(¢)=-1< L pol = phuong trinh v nghiém.
=b>

TH2: f(cosx) =1

Tuong ty TH1: Bat t=cosx, t € [—l;l]

_Z=me(—oo;—1) (L)
t=ne(-10)
t=pe(01)

[ t=ge(l;+0) (L)

f(t)=le

+V6i t=ne(-1;0)

. A T . . \ o n A 1A . Or
Ung v&i moi gia tri ¢ € (—1 ; O) thi phuong trinh cos x =¢cd 4 nghiém phan biét thudc 0;7
+Véit=pe(0;1)

. A T . . \ i A 1A . O
Ung v&i moi gia tri ¢ € (0 ; 1) thi phuong trinh cosx =#cd 5 nghiém phan biét thudc 0;7 .
Hién nhién, 9 nghiém trong nhitng truong hop trén déu khac nhau.

Vay phuong trinh da cho c6 9 nghiém thudc doan {0;97”]
[2H2-1.2-3] Mot hinh nén dinh S, day la
hinh tron tim O va SO = a . Mot mit phing (P) quadinh § cit dudng tron (O) theo day cung

AB sao cho goc AOB =90° va cach O mot khoang % . Dién tich xung quanh hinh nén bang

2 2 2 2
A.iza\/m‘ B.ﬂax/ﬁ‘ gﬂa\/ﬁ. D.Ziza\/m‘
6 33 3 3

Loi giai

FB tac gia: Minh Tri
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11 1 1 4 1 3 a3

= + =
OH* SO* oI’ oI o o d 3
Tam giac OAB vuong can tai O nén:

2a\/§ a\/g

, R=04=0B= .

3 3
2
Suy ra: SB=+/SO’ + OB* = a“r(a\f] =a\ég.

Dién tich xung quanh cta hinh nén:

2
s :”Rl:”a 6 a\/E:ﬁa \/E
i 3 3 3
Cau 22. [2H2-1.2-3]

AB=20I =

Cit hinh nén (N ) boi miat phang

. , \ 5 . A oA , \ \ . 1. 3a TV
(a) di qua dinh va c6 khoang cach dén tdm O cuia dudng tron day la > ta dugc thict dién 1a tam

giac déu canh 4a. Thé tich cia (N ) bang

A.

Loi giai

Tra’ B 4\/Bfra3 C 8\/§7ra3 -

3 3 3

FB tac gia: Shangri La

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toan THPT Trang 22 *
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Goi O 14 tim dudng tron day va thiét dién 14 tam gidc SAB déu canh 4a.
Goi H 1a trung diém cua AB.
3a SO.OH

Ké OK L SH ,khid6 d(0,(a))=SK =—=—— (1)
2 SO’+0H’

Mit khac ASAB déu co canh 4a suy ra SH = 4a.§ = 2\/§a.

Lai co OH? = SH* —SO* =12a° — SO*.

3a  SO~N12a* - SO’ SO~N12a* — SO

Thay vao (1) ta dugc — = = < SO =3a.
) JS0* +124* - 5O° 2\3a

Taco OA4 = (4a)2 —(3a)2 —a7.

Vay V(N) = %72’.7612.361 =Tra’.

Cau 23. [2H2-1.2-3] Cho hinh tru diing c6 hai day 1a
hai dudng tron tim O va tim O’, ban kinh bang a , chiéu cao hinh tru bing 24 . Mit phang di qua
trung diém OO’ va tao v6i 00’ mot goe 30°, cit dudng tron day tim O theo day cung AB. Do
dai doan 4B la

2a 43 26
D.—a.

A. a. B. —. C.—a.
3 9 - 3

FB tic gia: Hoang Yén

Goi M, N lanluot 1a trung diém cua 00’ va AB.
Ta c6 (00';(ABM))=(00'; MN) = OMN =30°.

a3

Tam gidc OMN vudng tai O c6 ON = tan OMN.OM < ON = tan30°.a = =

2

AB=2NB=2VOB*-ON* =2 az—a?=2\/3€a.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 23 *
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Cau 24.

Cau 25.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toan THPT Trang 24 *

[2H2-1.2-3] Hinh nén (N) c6 dinh S, tam
duong tron day 1a O, goc ¢ dinh bang 120°. Mot mit phang qua S cit hinh non (N ) theo thiét
dién 1a tam giac vuong SAB . Biét rang khoang cach giita hai dudng thang AB va SO bang 3. Tinh

dién tich xung quanh S cua hinh non (N )

A. S, =36\37. B.S,=2\37z. @S, =i8Bzl  D.s, =9z

FB tic gia: Hodng Yén

Theo gia thiét ta c6 tam gidc SAB vudng tai S va OH =3 va BSO = 60°.

Goi r 1a ban kinh dudng tron day cua hinh non thi duong sinh / = SB =— T = 2
sin 60° \/5
2
ASAB vudng tai S nén: AB = N2 = \/gr. Suy ra BHzéAB = r36 .
. < R . , 6r°
Xét tam giac OBH vuong tai H , ta co 9+T =’ or=3/3.
Vay S, =zrl =183z
[2D4-4.1-3] Trén tap hop cac sd phirc, xét

phuong trinh z* —2(m—l)z+m2 —5m=0 (m la tham s6 thuc). Goi S la tip hop céc gia tri
nguyén m dé phuong trinh d6 c6 nghiém z, thoa m?1n|zo|3 = 3‘2_0‘ +2. Tong cac phan tir ctia tap S

la

A. 8. B.9. C. 4. D. 7.
Loi giai
FB tic gia: Nam Hong Lé

Do |z,|=|z,| nen |z, =3[z,|+2 & |z - 3]z -2 =0 |z, =2
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Cau 26.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 25 *

A =(m-1°—m”+5m=3m+1.
THI: Néu A'20<:>3m+120<:>m2—%, phuong trinh c6 2 nghiém thuc

Khi d6 |z)| =2z, =£2.

Thay z, =2 vao phuong trinh ta dugc: m* -9m+8=0 < [ - (T™M).
m=
\ . ) m=0
Thay z, =-2 vao phuong trinh ta dugc: m* —m =0 < : (TM).
m=

TH2: Néu A'<0=3m+1<0om< —%, phuong trinh c6 2 nghiém phuc z;, z, thoa man

z|=|z|=2.Khid6 z.z, =|z| =m* ~5Sm=4 <= m= 51;/5 (Khong thoa man).

z, =27,

Vay S ={0;1;8} .

Suy ra téng la 9.

[2D4-4.1-3] Trong tap so phc, cho phuong
trinh 22> +2(m—1)z+m* -3m—-2=0, meR. C6 bao nhiéu gia tri nguyén cua m trong doan
[0;2021] dé phuong trinh c6 2 nghiém phan biét z,;z, thoa mén |z,|=|z,|?

A. 2016. B. 202 C. 202 D. 2017.

Loi gidi
FB tdic gid: Nhdt Lé
Phuong trinh ¢6 2 nghiém phan biét

<5
THI: A>0<:>—m2+4m+5>0<:>{m
m>-—1

Phuong trinh da cho ¢6 2 nghiém thuc phan biét z,, z,.

z+z,=—(m-1)
Theo dinh 1i Vi-ét ta c6: s
zz,=m" =3m—2

Theo dé bai ta ¢6: |z)|=|z,| < 2z, =—z, (Vi z,# z,)
<z +z,=0

= —(m-1)=0

< m=1 (nhan)

m>5
TH2: A<0<:>{
m<-—1

Phuong trinh ludn ¢6 2 nghi¢m phirc z,, z, luon thoa méan |z,|=|z,|.
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Vay c6 2017 gia tri m thoa man.
Ciu 27. [2D4-5.1-3] Cho hai sb phiic z,, z, théa

iz —1]=1 va |z, + = 2. Khi biéu thirc P=[2z, +3z,] dat gid tri nho nhat thi |z, - 2z, bing

A 4. B. 1. C.3. D.2.
Loi giai

FB tac gia: Tho Nguyen

Ta co: |izl —1| =ls |z|

zl—%‘=1<:>|zl+i|=l <2z, +2i|=2
Goi M 1a diém biéu dién s6 phiic 2z,.

= Tap hop M thudc dudong tron tdm 1(0 ;—2) , R=2.
Taco: [z, +i| =2 |z, ~ =2 |32, +3]=6

Goi N 1a diém biéu dién s6 phirc —3z,.

= Tap hop N thudc dudng tron tam I'(0;-3), R'=6.
Suy ra: P=|221 +3zz| =MN

= P < MN__ < M,N,I,I'thing hang (M nim giita N va I ) MN =3 va IM ==21I', M 1a
trung diém cua NI'. Tir d6 ta tinh dugc M (0;0), N(0;3).
= 2z,=0,-3z, =3i.Khi do, z, -2z, =2i. Vay |zl —2zz| =2.

Ciu 28. [2D4-5.1-3] Xét cac s6 phic z, w thoa man
|2[=2.

iw=2+5i|=1. Khi |z* = wz —4| dat gid tri nh6 nhat thi |z[+[w] bing

A 2445, - C.1++5. D. 245-2.

Loi giai
* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toan THPT Trang 26
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Cau 29.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toan THPT Trang 27 *

FB tic gia: Ngo Thi Hang

v

—2+5i

Ta co: |iw—2+5i|=1< |i].

w+

=l<|w+5+2i|=1.

’ 2
Ta co: Tz‘z2 —wz—4‘=‘z2 —wz—|z|

=‘zz—wz—z.E‘=|z|.|z—w—E|=2|z—w—E|.

bat z=a+bi,(a,beR), suyra z—z =2bi. Vi |z|=2:>—2£b£2.

Goi 4, B lan luot 1a diém biéu dién ctia w, 2bi nén:

A thudc dudng tron tam I(—5;—2); R=1, B thudc truc Oy va -4<x,<4

=T =24B>2MN =2.4=8

Dau "=" xay ra khi va chi khi

A=M(~4-2)=>w=—4-2i=|w=23/5 va B=N(0;-2)=2bi=-2i=>b=-1=z=a-i
:>|z|=2:>a2+1=4:>a2=3:>a=i\/§:>z=i\/§—i:>|z|=2

Vay |2 +w]=2+245.

[2D4-5.1-3] Cho hai s phic z,, z, théa min

|z, =3i+5|=2 va |iz,-2—i|=6.Khi T =|2iz +z,| dat gid trj nhé nhat thi |z, +z,| bing

Loi giai

FB tac gia: Dwong Thi Ly

Gia st M, N lan lugt 1a diém biéu dién cho s6 phtic 2iz, va —z, .
Tacd |z, —3i+5| =2 & |2i].| z, = 3i + 5|=]2i| 2 < | 2iz, + 6 +10i|=4.
Suy ra tap hop diém M 1 dudng tron (C1) tam I(—6;— 10) vabankinh R =4.

iz, -2—-i|=6<i|iz, -2-i=l|i|.6 & |-z, +1-2i]=6.
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Suy ra tip hop diém N 1a duong tron (Cz) tdm J(—l;2) vabankinh R, =6.

Tacd T =|2iz, +z,|= MN.

minT =1J-R —R, =13-4-6=3.

4 58 82
[M:iU M(—E;—Ej iz, = ﬁ_g le_ﬂ gl
ouat {7 PR,
IN=—1J N —ﬁ;—ﬁ -z, =————1 Z, =— +—1i
13 137 13 13 13 1313
. 2 75] /5629
Vay |ZI+ZZ|= — +—i|l= .
13 13 13
Cau 30. [2D4-5.1-3] Cho hai s6 phirc z,, z, thoa man

|z, =3 -1 =5 va |z, —1+i|=‘Z—5+i‘.Khi T =|z —iz,| dat gi tri nh6 nhét thi phdn thyc cia

z, + 5z, bang

A. 19. B. 21. C. -18. D.5.
Loi giai
FB tac gia: Dwong Thi Ly

Gia stt M (x;), N(x';)") 1an luot 1a diém biéu dién cho sé phic z, va iz,
Tacod |z, -3-i| =5 & |(x=3)+(y 1) =5 & (x=3)" +(y-1)’ =5.
Suy ra tap hop diém M 1a duong tron (C) tam 7(3;1) va ban kinh R =+/5 .
|2, =1+ =]z, =5+i] e iz, i -1 =|iz, - 5i

e|(x' =1+ (¥ =1)i =|[(=x"=1)+(y'=5)i| & x'=2y'+6=0.

Suy ra tap hop diém N 1a duong thing (d):x—-2y+6=0.

Tacd T =|z —iz,|=MN.

25
=

minT =d(I,d)-R
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Dat dugc khi N 13 hinh chiéu cta 7 trén d va IM = %ﬁ .

Suy ra N(%,?j va M(2;3)

1 1
=z, =2+3i; iz, =§+—9i:>z2 =—9—§i:>z1 +5z, =21-5i
5 5 5 5
Vay phan thyc cia z, +5z, 1a 21.
Cau 31. [2H3-3.2-3] Trong khong gian Oxyz, cho

duong thing d %:yT—2:z_+ll‘ Hinh chiu vudng goc cua d trén miat phéng

(P):x+y+z-5=0 la duong thing c6 phuong trinh

A.Ezy_—2:z+1‘ B. x—2=y—5=z+2.
1 1 1 1 1 1
C. x—2=y—5:z+2‘
4 -3 -1
Loi giai

FB tic gid: Bii Tuin Anh

7

©Q @

M

x=2t
Phuong trinh tham s6 ctia d :{ y =2+3¢.
z=—1-t¢
Goi M =d N (P)= M (2t;2+3t;-1-1).
* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toan THPT Trang 29 *
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Cau 32.

Cau 33.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhitng dam mé todn THPT Trang 30 *

Do M e(P):2t+2+3t-1-1t-5=0=>1=1= M (2;5;-2).

Goi d’ 1a hinh chiéu vudng géc clia d 1én mit phang (P). (Q) 1a mét phang chira d’ va d.

(Q)i(P)Z@LZ} ng =gy | = (4:-3:-1)

d'c(P)=u, Ln,| — — _
< ( ):>u_d n_P}:ud,z[n ”p]=(—2§—5;7)

Duong thing d' qua diém M (2;5;-2) vanhan u, = (=2;-5;7) 1a vecto chi phuong c6 phuong

trinh chinh tic 1a a":x_2 = y=3 = Z+2.

-2 -5 7
[2H3-3.2-3] Trong khong gian Oxyz cho
x=1+t¢
duong thang d :{ y =t . Hinh chiéu vuéng géc cua d trén mit phang (Oxz) la duong thing
z=—1+2¢
¢6 phuong trinh
x=0 x=0 x=1+¢
A <y=t. B.{y=t¢ C.iy=t
z=0 z=-1+2t z=0
Loi giai

FB tac gia: Phuong Tran
Mit phing (Oxz):y =0, d c6 vécto chi phuong la u=(1;1;2)

d N (Oxz)=A(1;0;—1). Goi A 14 hinh chiéu vudng géc cta d trén (Oxz)

x=1+¢
= Ae A va A c6 vécto chi phuong 1a v=(1;0;2) = A:{y=0
z=—1+2¢t
[2H3-3.2-3] Trong khong gian Oxyz, cho

+1 y-1 z-3

duong thing d: xl 3 5 Hinh chiéu vudng géc cia d trén mit phang

(P):2x-2y+z-3=0 la duong thing c6 phuong trinh

x+2 y+1 z-5 x+2 y+1 z-5

A. . B. .
17 10 14 -17 10 -14
C. x=2 _ y—1 _ z+5'
17 10 -14
Loi gidi

FB tac gid: Phuong Tran
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Cau 34.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé toan THPT Trang 31 *

d
M

d ¢ vécto chi phuong 1a u = (1;2;-2)

Mit phing (P) ¢6 vécto phap tuyén la n=(2;-2;1)

Goi duong thdng @ 1a hinh chiéu vudng goc clia d trén mit phang (P), (Q) 1a mit phang chira
a va d = (Q) c6 vécto phap tuyén la [u,n | va a=(P)n(Q)

= a c6 vécto chi phuong la [[;,ﬂ,ﬂ =(-17;-10;14)

dn(P)=1(-2;-1;5)=>1€a

a_x+2 _y+l z-5
=17 -10 14
[2H3-3.2-3] Trong khong gian Oxyz, cho

-1 y-2 z-3

5 2 Hinh chiéu vuong géc ciia d trén mit phang

duong thing d: al

(P):x—y+2z+1=0 la dudng thing c6 phuong trinh

B. x=2 _ y-1 _ z—5.
2 4 1

x_y-3_ z-1 D x-2 y-1 z-5
2 4 3 2 4 3

Loi giai

FB tac gia: Phuong Tran

/__.,___

Goi dudng thang a 1a hinh chiéu vuéng géc cua d trén (P)

d c6 vécto chi phuong 1a ﬁ:(2;4;1) va d diqua M (1;2;3)

Mit phing (P) c6 vécto phap tuyén la n= (1;,-1;2)

un=0 -
Co =d//(P)= a nhan u =(2;4;1) lam vécto chi phuon
o = i(P)a sn 2 phung
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Cau 35.

Cau 36.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 32 *

Goi H 1a hinh chiéu vudng goc cia M trén (P)

x=1+t¢
= MH :{y=2—-t ma He(P)= H(0;3;1)
z=3+2t

= a diqua H(0;3;1)

SR S N el
2 4 1
[2D3-3.1-4] Cho ham sb

y=f(x)=x"+ax* +bx+c c6dd thi (C), duong thing y = mx +n 1a tiép tuyén cua (C) tai diém
c6 hoanh d9 x=-1 va cit (C) tai diém c6 hoanh d¢ bang 2 (v6i a, b, ¢, m va n 1a cac sd
thyc). Dién tich hinh phang giéi han boi dd thi ham s6 y = (x2 - 1) 2/ ya truc hoanh bing

B B. 2. C. 22 D.——.
16.In2 16 16 — 16.In2

Loi gidi
FB tac gia: Dwong Thdi Bao
Vi f(x)-mx—n=x’+ax’+(b—m)x+c—n 1a ham s6 bac ba ¢ hai nghiém x =—1 (nghiém

kép) va x =2 nén f(x)—n1x—n=(x+1)2 (x—2).

bat g(x)zf(x)—mx—nz(x+l)2(x—2), suy ra g'(x)=3x"-3.

7 =1
Phuong trinh hoanh d¢ giao diém (x2 - I)Zg(x) =0 {x -
X =

Dién tich hinh phang can tim 1a

1 Ol < (*) 5
S=[[(x*-1).25"dx| ==|| g'(x).25"dx| = .

Il( ) ‘ 3_j1g( ) ‘ 16.1n2
[2D3-3.1-4] Cho ham sb

y=f(x)=ax’+bx+c véi a,b,c e R. Biét ring ham s6 g(x)= f(x).e™ 6 hai gia trj cyc trj 1a
5 va —3. Dién tich hinh phang gi6i han béi do thi ham sb g (x) va h(x)=(2ax+b).e™ bang
A. 2. B. 8. C.e’—e”. D. e’ —¢’.
Loi gidi
FB tac gia: Dwong Thdi Bdo
Ta co g’(x) = [f'(x)—f(x)].e”‘ = [—ax2 +(2a—b)x+b—c].e”‘ .
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Cau 37.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 33 *

g(x)=0 |g(x)=5
0 va

Goi x,, x, 1a hai nghiém cua g'(x), khi d6 { , )
g'(x,)= g(x,)=-3

Ta c6 phuong trinh hoanh d¢ giao diém

X=X

X=X,

f(x).e"" =(2ax+b).e"x = [—ax2 +(2a—b)x+b—c].e_x =0 {

Viy dién tich hinh phang dugc giéi han bang

Sz]Z[ ax +(2a b)x+b c

X

J.g ‘=|g(x2)—g(xl)|=8.

[2D3-3.1-4] Cho ham sb

f(x)=x4+ax3+bx2+cx+d voia,b,c,d eR. Biét ham )

g(x)=f(x)+f"(x)+ f"(x)+ /" (x) cobagiatri cuc tri 1a —14; 4; 6. Dién tich hinh phang giGi

e ()
han béi cac duong y =————— va y=1 bang
g(x)+24
A. 2In3. B. In10. C.In3. D. In5.
Loi giai

FB tac gida: Luu Le Van
Xétham sé: g(x)= f(x)+ £/ (x)+ £ (x)+ £ (x).
Taco g/(x) = f'(x)+ £ (x)+ ")+ £ = £1(x)+ /" (x) + £ (x) + 24
Vi f"(x)=24. Goi x;x;x, la cic diém cuc tri cia ham s6 thi ta ¢6
g(x)=-14
g'(x)=g'(x,)=g'(x,)=0 vaco thé gia su { g(x,)=4
g(x,)=6
Xét phuong trinh:

X=X

f(x) _ : ’ _ _
m_qu(x)_g(x)+24<:>f(x)+f (x)+ f"(x)+24=0<| x=x,

X=X

Dién tich hinh phang cin tinh 1a
B A G A P A 5 I PN N AL G
_le(g(x)+24 lex_I(g(x)+24 ld“x[ g(x)+24 L

( ();)(+) Jd“i%]dx‘mg(mm -

= |In|g (x,)+ 24|~ Ing (x,) + 24|+ |In]g (x,) + 24|~ In|g (x,) + 24|

X3

+‘ln|g(x)+24 .
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Cau 38.

Cau 39.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 34 *

=|in|4+ 24|~ In|-14+ 24|+ |In|6 + 24|~ In|4 + 24| = In 3.
[2D3-3.1-4] Cho ham sb

f(x)=3x"+bx" +cx+d v6i b,c,d e R.Biéthamsé g(x)= f(x)+ f'(x)+ f"(x) c6 hai gié trj
/(%)
g(x)+18

A. 2In3. B. In6. C.2In2. D. In5.

cyc tri 1a —12; 6. Dién tich hinh phang gidi han boi cac dudong y = va y=1 bing

Loi giai
FB tic gi: Luu Le Van

Xétham sé: g(x)= f(x)+ /" (x)+ (%)
Taco g'(x)=f"(x)+f"(x)+ /" (x)=f"(x)+ /" (x)+18
Vi f"(x)=18. Goi x;; x, 1 céc diém cyc trj cia ham s0 thi ta c6 g'(x,)=g'(x,)=0 va cé thé
gia sit {g(xl) -

g(xz) =6
Xét phuong trinh:

/(%)
g(x)+18

X=X

=l<:>f(x)zg(x)+18<:>f’(x)+f”(x)+18=0<:>[

X=X,
Dién tich hinh phang cin tinh 1a
X, X, _ _ X /
:J- f(x) 4 dx=J. f(x) g(x) 18 = J- g J- (g +18) &
(x)+18 AU g(x)+18 ( +18 x)+18
x)+18]|] =[in|6+18/~In|- 12+18||—1n4 2In2.
[2D3 3.1 4] Cho hai ham s

Xz

—‘ln|g (x,) +18| 1n|g (x)

f(x) =x*+ax’ +bx+1 va g(x) =cx’ +dx+3 (a, b,c,d e R) . Biét rang d6 thi cua ham s6
y=f (x) va y= g(x) cit nhau tai hai diém c6 hoanh d6 lan luot 1a —2; 1. Hinh phang giéi han

boi hai d thi da cho c6 dién tich bang

A. ﬁ B. 2. C. % D. i
5 10 2
Loi giai

FB tac gia: Luu Le Van

_2= _2 _ _ B
Theo bai ra ta co: {f( )=8(-2) {16+4a 2b+1=4c-2d +3

F(M)=g() l+a+b+l=c+d+3

@{4(a—c)—2(b—d):—l4c>{a—c:_z

(a—c)+(b—d)=1 b—d=3

Ta co f(x)—g(x)=x4+(a—c)x2+(b—d)x—2
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Dién tich hinh phang cin tinh 1a

S= j(f(x)—g(x))dx‘z j(x4+(a—c)x2+(b—d)x—2)dx‘

PHAT TRIEN PE 101 BGD NAM 2021 *

a—c=- S_(=2) L P—(=2) _1r-(=2)
Thay tacéS—| (2) ,r-(2) ;1r=(2) —2(1—(—2))=%
b—d = 3 10
Cau 40. [2D2-5.5-4] C6 bao nhiéu cip s6 nguyén
(x:) thoa man 2<x <2021 va 2" ~log, (x+2"")=2x-y?
A. 2020. B. 10. C.0o. D. 2019.
Loi giai
FB tic gia: Nguyén Thi Vin
it log, (x+2"")=t = x+2"" =2 < x=2'-2""
Phuong trinh da cho trg thanh: 27 —¢=2(2'=2"") -y < 2.2" +y =2.2" +1
Xét ham s6 f(x) =2.2"+x dongbiéntrén R = y=1.
Suy ra phuong trinh log, (x +27! ) =y x+27 =2 o x=2"
2<x<2021=2<2"" <2021 1< y—1<log, 2021 < 2< y<log, 2021+1.
Do yeZ nén y 6{2;3;4;...;11} c6 10 gia tri nguyén cua y .
Ma x=2"" nén v6i mdi sd nguyén y € {2;3;4;...; 1 1} xac dinh duy nhét mot gia tri nguyén clia x
Vay ¢6 10 cip sb nguyén (x;») thoa man bai toan.
Cau 41. [2D2-5.5-4] C6 bao nhiéu s6 nguyén y sao

cho ton tai x € (% ; 5) théa man 8+ = (1 +xy).84x ?

A7 B. C.6.

Loi giai

8 = (14x).8% < 8™ _(14x)=0
Xétham sb f(x)= g —(1+xy)

Ap dung BPT o* >x(a—1)+1 ta co

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT

FB tac gia: Thao nguyen
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Cau 42.

* STRONG TEAM TOAN VD-VDC- Noi héi tu ciia nhing dam mé ton THPT Trang 36 *

f(x) =8 (14 xy) > 7(2x7 +xp —4x) +1-(1+xp) =142 +2x(3y-14) >0,V y 25
Do dé y<4

Véi y<-2= xy<-1= f(x)>0 (loai)

Vi y=—-1= f(x)=8""" 4 x-1
Taco f(5)>0; f(%j<0:f(x):0 c6 nghiém xe(%;S) = y =1 théamén

x=0

p— h" 3
. (TM) = y =0 thoaman

V(’yiy=0382x2=84x<:{

Voi y>0co f(5)=8"""~(1+5y)>0,Vy>0

1) _33 y
f(§j=82 2—[1+5j<0,Vy={1;2;3;4}

= f(x)=0 c6 nghi¢m xe[é;S)
Vay y={-1;0;1;2;3;4}.
[2D2-5.5-4] C6 bao nhiéu s6 nguyén y >3
dé ton tai s6 thuc x théa min log,, (4x+3y+1) =log, (x2 —2x+y2)?
A. 3. B. 0. C. L D. 2.
Loi giai
FB tac gia: Nguyén Huynh Tan Trung

4x+3y+1-15' =0

bit log,. (4x+3y+1)=log (x* -2x+)* )=t &
ng( y ) gs( J’) {(x—1)2+y2=6t+1

Hé c6 nghiém < dudng thang A:4x+3y+1-15 =0 va dudng tron (C):(x—l)2 +1*=6"+1¢od
diém chung, voi tim / (1,0)

5-15
uﬁ\/G +1 <225 -10.15'-25.6' <0

< d(I,A) <R
@15’—6.@) -10<0

Xét ham s6 f(t)=15’—6.@j -10

t
bao ham f'(1)= 15’.1n15—6.[%} ln%> 0,Vt

Do vy: ham s6 f(¢) dong bién trén R.
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Khido f(1)<0< 1<0,9341
Do (x—l)2 +y*=6'+1 nén |y| <J6' +1, din dén ly|<6
Két hop gia thiét ta suy ra y =6.
Thur lai:
Véi y =6, hé (*) tré thanh

4x+19-15'=0 (15 _23Y
, = =6 —35& 225 +1089=46.15" +16.6' (**)
(x—1)"=6'-35 4

Néu 7 <0 thi 15" <1,6' <1 = 225" +1089 > 46.15" +16.6" .
Néu 1 >1=15">6', ta s& chirng minh 225’ +1089 > 62.15".

That vy, ta c6 225' +1089—62.15' =(15' —31)2 +128>0

DAan dén 225" +1089 > 62.15" > 46.15 +16.6" .
Néu 0<r<1 thi 15" <15,6' <6 = 225" +1089 > 46.15' +16.6'

Viay (**) vo nghiém.
Cau 43. [2H1-3.2-4] Cho khéi hop chit nhat

ABCD.A'B'C'D' ¢6 AB=a, AD=2a~/3.Goi I 1a trung diém canh 4D, goc giita hai mit phing
(A'BI) va (ABCD) béng 60°. Thé tich ciia khdi hop chit nhat da cho biang

2
A. \/§a3. B. gcf. C. 2\/§a3. D. 3\/§a3.
Loi giai
FB tac gia: Huong Nguyen
A D'
-
! |'I|\\
! | i\ s,
Doy
! i 5,
B s @
/! \ h
.'r | \
/eS| _p
! v "\’:iﬂ - -
! ,/ _'_.-'H
s =
Ble= C

Goi a la goc giita hai mat phang (A'BI) va (ABCD).

Trong (ABCD):Ké AH L BI tai H; AA' L BI(do A4' 1 (ABCD) suyra AH 1 BI
Vay a:(M):m':@O.

Tam giac ABI vuongtai A, AH la dudng cao nén co:
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1 1 11 1 4 a3
3 = 2+ 2 :—2+_2:_2:>AH:_
AH AB°® AI° a° 3a 3a 2

Tam gidac A'AH vuong tai A c6: AA'= AH .tan 60° = 3761

, 3
VABCD‘A’B’C'D' = A4 'SABCD = 7&1.2\/5 a* = 3\/5 a’.

Cau 44. [2H1-3.2-4] Cho hinh hop chir nhat
ABCD.A'B'C'D' c6 ddy la hinh vudng canh a, goc giira hai mit phang (4'BM ) va (ABCD)

bang 60° voi M 1a trung diém CD . Thé tich khéi hop chit nhat da cho bing

Loi giai
FB tac gia: Dwong Thdi Bdo
’ ’
A ,\\ B
I\I \\\\
Il. N
: 4 \‘ \\\
\ ] ~
D’ At
N ~
| l\ \ \\ CJ‘
oy \\ ~
: 1 \ N
\ A\ b
I ~
! ‘\ N *
I 1 \‘ \\
: l\ % \\
1 \ it S
A,"=:“ """" AT —# B
;’ ‘1‘ "'4-.__'_‘_/‘\* "f’
] P B
;’ 1 7 Hl N
’t \ -7
s lk"’
D M C

Goi N la trung diém cua BC, H 1a giao diém cua MB va AN .
Vi ABCD 1a hinh vuéng nén tac6 AN | BM ,suyra AH 1 MB.

Do dé A'HA=60°.

2
Taco AH = 45 =&a ,suy ra A4’ = AH .tan 60° =ﬂa
AN 5 5
. . . 2415
Thé tich khoi hop chir nhat da cho bang V' = A4S ;. = T\/_tf .
Cau45. [2H1-3.2-4] Cho khéi ling try dung

ABC.A'B'C’ ¢6 day la tam gidc déu. Mit phiang (A'BC) tao véi day goc 30° va tam giac A'BC
6 dién tich bang 8. Thé tich ¥ cua khéi ling tru di cho 1a

A. 643 B. 243. C. 16J3. D. 83,
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Cau 46.
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Loi giai

FB tdac gia: Son Truong

Goi 7 latrung diém canh BC.

Vi ABC.A'B'C’ 14 ling tru dtng c6 day 1a tam giac déu nén ABC.4'B'C’ 1a khéi lang tru déu.
Do d6 taco: A'B=A'C. Suy ratam giac A'BC cantai 4" = A'l L BC.

Mit khéc: tam gidc 4BC déu = AI 1 BC.

Suyra BC L(A'I4).

Vay géc gitta mit phang (4'BC) va mit day bang goc ATA=30°.
Ta c6: tam gidc ABC 1a hinh chiéu cua tam gidc 4'BC trén mit day

Nén S, =8, 5c.cosa =8.c0s30° = 43

2\/’
Dt AB=x = S0 == 2 43> x=4.
‘\/_ ! V
Taco: Al =22 =23 = A4’ = Al.tan AIA' =2.

Suy ra: Ve ppe = AA'S o =243 =83 .
[2H3-2.8-4] Trong khong gian Oxyz, cho

ba diém 4(2;3;9), B(2;3;4) va C(2;15;9). Mot mit cau (S) luon di qua 4, B va tiép xtic véi
mat phéng (Oxy) tai D. Biét réng khi CD dat gia tri nhd nhét thi toa d6 tAm ctia mat cau (S ) la
I(a;b;c). Khi dé a—b+2c bang

A. -13. B.9. C.2 D. 6.
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Loi gidi

Cau 47.
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FB tac gia: Lé Vin Doan

C(2;15;9)

Ta cé: AB=(0;0;-5)= AB L (Oxy).

Va H(2;3;0), D la hinh chiéu ctia 4, / 1én mit (Oxy).
= HA=9, HB=4.

Ta c6 HD = HA.HB = KD = HA.HB =6.

= D thu¢c duong tron (C) tam H, r=6.

Goi K 1a hinh chiéu cua C 1én (Oxy) :>K(2;15;0).

= HK =12 >r = K nam ngoai (C).

Tacé CD=CK* +DK* =J9" + DK” > 81+ (HK —r)’ = [81+(12-6)’ =343.

— CD_ =33.Déu"="xayrakhi H, K, D va D nim gitta HK .

min

Taco: r=HD =6, HK =12= HK =2HD = D la‘ltrungdiém HK:>D(2;9;O).

Goi I(a;b;c) latam cua (S), vi D 1a hinh chiéu ctia 7 1én mit phing (Oxy)=1(2;9;¢).

= namtrén (P):z = g 1a mat phing trung tryc ciia AB, (P)//(Oxy)=c :g.
13
=a=2,b=9, c=?:>a—b+2c=6.
[2H3-2.8-4] Trong khong gian Oxyz, cho

hai diém 4(5;1;1) va diém B(5;0;5). Xét hai diém M va N thay ddi thudc mit phang
(P):x+z-2=0 sao cho MN =2. Gié tri 16n nhat ciia | AM — BN| bing

INENTE B. V21. C. 7. D. \/33.
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Loi giai

FB tac gia: Tan Ngoc

P
Ta c6 A, B cung phia so v6i (P). Goi H, K lan luot 14 hinh chiéu cia 4, B 1én mit phing
(P).Khidé H(3;1;-1), K(1;0;1).
Taco d, =d(4,(P))=2v2, d, =d(B,(P))=42.
Dit 4'=T _;(A4), khi d6 tacé | AM — BN |=|A'N—BN|< A'B.

R& rang 4’ nam trén dudng tron ¢6 tim A va ¢ ban kinh bang MN , duong tron ndy cit mat phang
tao bi (AH,BK ) tai hai diém, gia st / 1a diém cach B mot khoang lén hon.

Khido taco |AM —BN| <> AB, < A'=1.

max

Vay A'B,, = 1B =+|(d, ~d,)’ +(HK + MN)’ = \/(2\/5)2 +(3+2) =33,

Cau 48. [2H3-2.8-4] Trong khong gian vdi hé toa d6
Oxyz , cho mit phing (P):2x-2y+z+15=0. Goi M la diém di dong trén (P), N la diém
thudc tia OM sao cho OM.ON =10. Khoang cach nhé nhit tir N dén mit phéng (P) béang bao
nhiéu?

A.S. C.2. D. 4.

I®
(U'8)

Loi giai

FB tac gia: Tan Ngoc

=

Goi H 1a hinh chiéu vudng goc cua O trén (P) va K thudc tia OH théa man OK.OH =10.

Do OH =d(0;(P))=5 nén OK =2.

Lai c6: OK.OH = OM.ON = AONK d6ng dang tam giac OHM . Suy ra ONK =90°. Do d6 N
thudc duong tron duong kinh OK . Suy ra d(N,(P)) > d(K,(P)) .
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Cau 49.

Cau 50.
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Vay khi N =K thi khoang cach tir N dén (P) nho nhét va bang KH =3.
[2D1-2.6-4] Cho ham s y = f(x) ¢6 dao

ham f'(x) = (x—7)(x2 —9), Vx e R . C6 bao nhiéu gia tri nguyén dwong ciia tham sé m dé ham

g(x)= f(‘ax3 +bx‘ +2m +3) v6i ab >0 co it nhit 3 diém cuc tri?

(@)

s
A. 1. B. 2. C. 3. D. 4.
Loi giai
FB tic gia: Vin Nguyén

Ta c¢6 BBT ctia ham y = |h(x)| = ‘ax3 + bx‘ nhu sau

€T |—oo 0 +o0
+o00 +0oo
e \ /
0
x(3ax2 +b)(ax2 +b)

Taco g'(x) =‘ax3 +bx" .f’(‘ax3 +bx‘+2m+3) = .f’(‘ax3 +bx‘+2m+3).

‘ax3 + bx‘
RO rang g'(x) khong xac dinh tai x=0 va d6i ddu khi x di qualOnén x=01a1l diém cuec tri cua

ham s g(x) zf(‘ax3 +bx‘+2m+3).

‘ax3+bx‘+2m+3=7 ‘ax3+bx‘=4—2m

Ta co: f'(‘ax3 +bx‘+2m+3) =0< ‘ax3 +bx‘+2m+3 =3 < ‘ax3 +bx‘ =—2m
‘ax3+bx‘+2m+3=—3 ‘ax3+bx‘=—6—2m

Dé ham s6 g(x) c6 it nhat 3 diém cuc trj thi phuong trinh g'(x) =0 c6 it nhat 2 nghiém phan

biét khac 0 va g'(x) doi déu khi di qua it nhat 2 trong sé cac nghiém do.

TuBBTtaco 4-2m>0<m<?2

Vi m nguyén duong nén m =1

Vay c6 1 gia tri ctia m thoa min yéu ciu dé bai.

[2D1-2.6-4] Cho ham s6 £ (x) lién tuc trén

R, c6 bang bién thién dudi day

—o -1 0 2 +mo

I(x)

N
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C6 bao nhiéu gia tri nguyén ctia tham sb m dé ham sé y = ‘f(|6x—5|) +2021+ m‘ ¢6 3 diém cuc

D. 8.

FB tac gia: Nam du

dai?
A. 5. B.6. C.7.
Loi giai
Xét ham s y = f(|6x—5|)+2021+ m
bat u =|6x—5| =(6x-5) = u'zM
{J(6x=5)
X o 5
Ham u dat cuc tri tai x = g
Bang bién thién
x o % por
. e 2 0 2 40
f’{”' i . /.-7‘)“‘-- " .?Fn
\_\\ T B et

~
=Y
4

m+2024

/N

flu)+2021+m | +°

\\
W //
:'m+ 2017

m+ 2017 ’

Suy ra ham s6 y = |f(u) +2021+ m| ¢6 3 diém cuc dai

m+2017<0
< 2024 <m<-2017

=
m+2024>0

Dom e Z = m e {-2023,-2022,-2021,-2020,-2019,-2018}.

HET
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