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PHAN I: BE BAI
Caul. [Mircdd 1] Chohamsd y= f (x) ¢6 d6 thi 1a duong cong trong hinh bén. Ham s da cho nghich

bién trén khoang nao dudi day?
A. (—oo; 1) .

C. (-L1).

=
[

B. (1;+0). 5'1 3
D. (0;3). [/1?

%

Cau2. [Mirc d 1] Trong khong gian Oxyz cho mit phing (P) :2x+4y—z—-1=0. Vecto nao dudi day
1a mot vecto phap tuyén cia (P) ?
A. ny=(-2;41). B. 1, =(2;4;1). C.n=(24-1).  D.n,=(2-41).
Cau3. [Mirc d9 1] Cho khdi chop co dién tich diy B =84 va chiéu cao & =a. Thé tich ciia khdi chop
da cho bang
3 8 3 4 3 3
A. 8a’. B. —a’. C.—-a. D. 4a°.
3 3
i 4 4 4 .
CAud.  [Mircdd 1] Néu [ f(x)dr=4 va [g(x)dr=-3 thi [ f(x)-g(x)]dr bing
1 1 1
Al 1. B. 7. C. -1. D. 7.
Cau5. [Mirc dj 1] Trong khong gian véi hé truc Oxyz , cho diém A(2;—1;4). Toa do cia vecto O4 la:
A. (2;-1;4). B. (2;1;4). C. (-21;,-4). D. (-2;1;4).
CAu 6. [Mircdd 1] Cho a>0 va a#1, khi d6 log, Va bing
A. 5. B.5. C. —l. D.l.
5 5
Cau7. [Mirc @9 1] Thé tich cta khdi 1ap phuong canh 2a bang
A. 24’ B. a’. C. 8a’. D. 4a’.
Cau 8. [Mirc dd 1] Nghiém cia phuong trinh log, (5x) =3 la:
A.x=§. B.ng. C.x=9. D. x=8.
5 5
Cau9. [Mirc d9 1] Tap xac dinh ciia ham sé y = 8" la:
A.R\{O}. B. R. C. (O;+oo). D.[0;+0).
Cau 10. [Mirc @9 1] Tap nghiém cua bat phuong trinh 2* > 5 1a:
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A. (logs2;+). B. (log, 5;+). C. (—oo;log, 5). D. (—o;log,2).
Cau 11. [Mirc dd 1] Cho hai s6 phitc z=3+2i va w=1-4i.S6 phitc z+w bang

Cau 12.

A.2+6i. B.-2-6i. C.4+2i. D.4-2i.

[Mire d9 1] Dién tich S ciia mit cau ban kinh R dugc tinh theo cong thic nao dudi day?

4

A.S=§7rR2. B.S=7R". C. S=4zR’. D.S=16zR’.
Cau 13. [Mirc dd 1] Trén mit phing toa do, diém M (—4;3) 1a diém biéu dién cta sé phirc nao sau day?
Az, =—4+3i. B. z, =4+3i. C.z,=4-3i. D.z,=-4-3i.
Cau 14. [Mirc d9 1] DO thi ciia ham s6 y = —2x° +3x” — 5 cit truc tung tai diém c6 tung d6 bang
A. 0. B. 1. C.2. D. 5.
Céu 15. [Mirc d9 1] Trong khong gian Oxyz, cho mit cdu (S) c6 tam 1(—1;3;0) va ban kinhR=2 .
Phuong trinh cta () 1a
A. (x—1)2+(y+3)2+22=4. B. (x+1)2+(y—3)2+22=4
C. (x+1) +(y-3)" +22=2. D. (x-1) +(y+3)" +22=2
Cau 16. [Mirc d9 1] Cho ham sé y = f(x) c6 bang bién thién nhu sau:
X | —o -1 0 1 +0
' + 0 - 0 + 0 -
3 3
Gia tri cuc tiéu ctia ham s d3 cho bﬁng
A. 3. B. 1. C. 1. D. 0.
Cau 17. [Mikc d9 1] Cho khdi tru c6 ban kinh ddy =35 va chiéu cao 4 = 3. Thé tich cta khéi try da cho
bang
A. 157 B. 257. C. 75r. D. 45x.
Cau 18. [Mirc @9 1] Cho cip sé nhan (un)vc'ri u, =2 va u, =10. Cong boi cua cap s nhan di cho bang
A. 5. B.%. C. -8. D. 8.
Cau 19. [Mirc @6 1] D) thi ciia ham s6 nao dudi day c6 dang nhu duong cong trong hinh bén?
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A, y=x"-3x+1. B. y=x"+4x"+1.
C.y=—x +3x+1. D. y=—x"+2x"+1.
Céu 20. [Mirc d@9 1] Cho ham sd yzf(x) 6 bang xét dau cua dao ham nhu sau:

x | —o ) -1 2 4 +90
fo + 0o - 0 + 0 - 0 +

S6 diém cuec tri ctia ham s6 da cho la
A.2. B. 5. C. 4. D. 3.
Cau 21. [Mirc @9 1] V6i n 1a s6 nguyén duong bat ky, n >3, cong thirc nao dudi ddy dung?

N — I ) LSO S

(n—3)!' n! 3!(n—3)!'

D. 4 =

(n-3)!"

Cau 22. [Mirc d9 1] Tiém can dimg ctia d6 thi ham s6 y = T a duodng thang c6 phuwong trinh

A. x=1. B. x=-2. C.x=-1. D. x=2.
Céau 23. [Mirc d9 1] Cho ham s f(x)=e"+4. Khang dinh nao duéi day ding?

A. [ f(x)de=¢"—4x+C. B. [f(x)dx=c""+C.

C. [ f(x)dr=e"+4x+C. D. [ f(x)dr=c"+C.
Céu 24. [Mirc d9 1] Cho ham s f (x)=x"+2. Khang dinh ndo dudi ddy ding?

A. [f(x)dr=x"+2x+C. B. [ f(x)dr=2x+C.
3
C. If(x)dx=x2+2x+C. D. J‘f(x)dx=x?+2x+c.
Cau 25. [Mirc d 2] Phan thyc cta s6 phitc z=4-2i bang
A. 2. B. 4. C. -2 D. 4.
Céu 26. [Mirc d9 2] Trong khong gian Oxyz cho dudng thang d di qua diém M (1;5;-2) va c6 mot vecto
chi phuong u =(3;-6;1). Phuong trinh ctia d 1a:

x=1+3¢ x=1+3¢ x=3+¢ x=1+3¢
A. {y=5+6¢. B. {y=5-6¢. C.{y=-6+5t D. {y=5-6t.
z=-2+t z=2+t z=1-2¢ z==-2+t
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Cau 27. [Mirc do 2] Trén khoang (0;+oo), dao ham cua ham sd y=x*la:
3 2 5 2 3 8 5 2
A. y'==x3. B. v ==x 3. C. y'==x3. D.y ==x3.
4 5 4 3 7 8 7 3

3 3
Cau 28. [Mike 49 2] Néu [ f(x)dx =3thi [4(x)dx bing
0 0

A. 12. B. 36. C. 4. D. 3.

Ciau 29. [Mirc d9 2] Voi moi a, b thoa man log, @’ +log, b =5, khang dinh nao duéi day ding?
A.a’+b=32. B. a’b=25. C.a’ +b=25. D. a’h=32.

Ciu 30. [Mirc d9 2] Trong khong gian Oxyz , cho hai diém A(I;O;O) va B(3;2;1) . Mit phang di qua
A vavuong goc voi AB c6 phuong trinh 1a
A 2x+2y+z-2=0. B. 4x+2y+z—-17=0.
C.2x+2y+z-11=0. D. 4x+2y+z-4=0.

Ciu 31. [Mirc @9 2] Trong khong gian Oxyz , cho diém M(2;1;—2) va (P) :3x+2y—z+1=0.Puong
thang di qua M va vudng gbc v6i mit phing (P) c6 phuong trinh 1a

x=2 y-1 z+2 x+2 y+l1 z-2

A. . B.
3 2 1 3 2 1
C. x—2:y—1:z+2' D. x+2:y+1:z—2'
3 2 -1 3 2 -1

Cau 32. [Mikc dd 2] Trén doan [—1;2] ,ham s6 y =x’ +3x° +1 dat gia tri nho nhat tai diém

A . x=2. B. x=1. C. x=-1. D. x=0.
Cau 33. [Mikc d9 2] Cho hinh ling try dimg 4BC.A'B'C’ c6 tit ca cac canh bang nhau (tham khao hinh
bén).
A C
B

B’

Goc gitta hai duong thing AB' va CC’ bing
A. 45°. B. 60°. C. 90°. D. 30°.

Cau 34. [Mirc d9 2] Cho hinh chép S.4BC c6 day la tam giac vuong can tai B, AB =4a va SA vudng goc
v6i mdt phang ddy. Khoang cch tir C dén mit phang (S4B) bang

A. 2a. B. 2\/5(1 . C.44. D. 4\/§a .
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Céu 35. [Mirc d 2] Biét ham sb y= % (@ 1a sb thyuc cho trudce, g« —1) c6 dd thi nhu hinh v& sau:
X—

Ménh dé nao duéi day dung?
A. y'>0,VxeR. B. y'>0,Vx=#1.
C. y'<0,vxeR. D. y'<0,Vx#1.

Céu 36. [Mirc dd 2] Tur mot hop chira 12 qua bong goém 5 qua mau do va 7 qua mau xanh, lay ngau nhién
dong thoi 3 qua. Xéac suat d€ lay dugc 3 qua mau do bang

l B.i. C.z. D.i.
44 22 7 12
Céu 37: [Mirc d9 2] Cho sb phirc z thoéa man iz =4+3i. S phirc lién hop cua z :
A. z=3+4i. B. z=-3+4i. C.z=-3-4i. D. z=3-4i.

2 2
Ciu 38: [Mire d9 2] Néu [ f(x)dx =4 thi [[2/(x)-1] dx bang
0 0

A. 10 B. 6. C.7 D. 8.
2x+2 khix>1

3x7+1  khix<1
théa man F(0)=2. Gié trj cia F(—1)+2F(2) bang

Cau 39. [Mirc d9 3] Cho f(x) ={ . Gia st F(x)la nguyén ham cta f(x) trén R

A. 9. B. 20. C. 24. D. 18.
Cau 40. [Mirc d9 3] C6 bao nhiéu s6 nguyén x thoa man

(2x2 —4x).(10g3(x+25)—3) <0. (1)

A. 25. B. 26. C. 24. D. V6 s6.
Cau 41. [Mirc d9 3] Cho ham s6 bac bon y = f(x) c6 do thj 1a dudng cong nhu hinh bén. S6 nghiém
thuc cia phuong trinh f(f(x))=0 la
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Cau 42. [Mirc d 4] C6 bao nhiéu sd nguyén y sao cho ton tai x e (%;6} théa man 27> " = (1+xp)27"*

A.21. B. 18. C. 20. D. 19.

, ~1 ,
Cau 43.[ Muc do 3] Trong khong gian Oxyz, cho duong thang d :%zlz% va mat phing

-1
(P) :x+2y—2z+2=0. Hinh chiéu vuéng goc ciia d trén (P) c6 phuong trinh:

i_Z_Z-"l Bi_l_z_l C
T2 4 3 T2 4 3 )

==~ D
8

_Y z-1 y_z+l
1 1

x
" 14

==

Cau 44. [Mirc @ 3] Cat hinh non (N ) bdi mit phang di qua dinh va tao v6i mat phang chira diy mot goc
bang 30°, ta duoc thiét dién 1a tam giac déu canh 2a. Dién tich xung quanh cta (N ) bang
A 137d”. B. \77a. C. 2J13zd’. D. 27za’.

Cau 45. [Mirc d9 2] Cho khdi hop chit nhat ABCD.A'B'C'D' ¢6 day 1a hinh vuéng, BD =4a, goc giita

hai mit phing (4'BD) va (ABCD) bing 60°. Thé tich ctia khoi hop chit nhat da cho béang

A. 16v3d’. B. #a% C. 483’ D. #aé

Céu 46. [Mirc d 3] Trén tap hop céc sd phire, xét phuong trinh z* —2(m+1)z+m* =0 ( m1a tham s6
thuc). C6 bao nhiéu gia tri cia m dé phuong trinh d6 ¢6 nghiém z, théa min |ZO| =6 ?
A. 1. B. 3. C.2. D. 4.

Céu 47. [Mirc d§ 3] Cho ham s f(x)=x"+ax’ +bx+c v6i a,b,c 1a cac s6 thuc. Biét ham sb

g(x)=f(x)+/"(x)+ f"(x) c6 hai cyc tri 1a -5 va 2. Dién tich hinh phang gidi han boi cac duong

f(x) \ 3
y g(x)+6 va y ang
A. In3. B. In10. C.3ln2. D. In7.

CAu 48. [Mire a9 4] Xét cic s6 phire z,w  thoa man |z| =1 va |w|=2. Khi |z +iw + 6+ 81| dat gid tri

nho nhit, Z—W| bang
A5, B.@. C. 3. D._stzl'

Céu 49. [Mirc d 4] Cho ham s6 y = £ (x) c6 dao ham f'(x)=(x—9)(x*~16),VxeR. C6 bao nhiéu
gid tri nguyén duong cia tham sé m dé ham s6 g(x)= f (|x3 +7x| +m) c6 it nhat 3 diém cuc
tri?

A. 16. B. 8. C.9. D. 4.

Cau 50. [Mirc dj 4] Trong khong gian Oxyz , cho hai diém A(—2; 1;—3) va B(l;—3;2) . Xét hai diém M

va N thay ddi thuoc mit phing (Oxy) sao cho MN =3. Gia tri 16n nhét ciia |AM - BN | bang

A. 65 B. \/29. C. \o1. D. V26
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POT1 X

PHAN II: BANG DAP AN

1.C 2.C 3.B 4.D 5.A 6.D 7.C 8.A 9.B 10.B
11.D 12.C 13.A 14.D 15.B 16.B 17.C 18.A 19.C 20.C
21.D 22.B 23.C 24.D 25.B 26.D 27.D 28.A 29.D 30.A
31.C 32.D 33.A 34.C 35.D 36.B 37.A 38.B 39.D 40.B
41.C 42.C 43.C 44.A 45.A 46.B 47.C 48.B 49.B 50.A
PHAN III: LOT GIAI CHI TIET
Caul. [2D1-1.2-1] [Mirc d9 1] Cho ham s y = f(x) ¢ db thi 1a duong cong trong hinh bén. Ham sd

da cho nghich bién trén khoang nao dudi day?

A. (—oo;l). B. (1;+oo).
C (). b.03)
Loi giai

Dua vao do thi ta théy ham sb nghich bién trén khoang (—1; 1) .

FB tic gii: Hung Trin

FB tic gig: Hung Trin

FB tic gia: Hung Trin

Cau 2. [2H3-2.2-1] [Mirc @9 1] Trong khong gian Oxyz cho mit phang (P) :2x+4y—-z-1=0. Vecto
nao dudi ddy 1a mot vecto phép tuyén cta (P)?
A, =(-2:41). B. n, =(2:41). CR=@E0) Do =(2-41).
Loi giai
Mt vecto phap tuyén clia mt phing (P):2x+4y—z—-1=01a n, = (2;4;-1).
Cau 3. [2H1-3.2-1] [Mirc d9 1] Cho khdi chop co dién tich ddy B =84> va chiéu cao 4 =a. Thé tich
ctia khéi chop da cho bang
A. 8a°. - C §a3 D. 4a’.
Loi giai
X o , T 1 8a’
Thé tich cua khoi chop la V' = EBh =
o4 4 4 .
CAud. [2D3-2.1-1] [Mirc d 1] Néu [ f(x)dr=4 va [g(x)dr=-3 thi [[f(x)—g(x)]dx bing
1 1 1
Al B. 7. C.-1. D. 7.
Loi giai
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FB tic gii: Hung Trin

4 4

Ta co: I[f(x)—g(x):ldx =j.f(x)dx—'|.g(x)dx =4-(-3)=17.

1 1

Cau 5.  [2H3-1.1-1] [Mirc d§ 1] Trong khong gian véi hé truc Oxyz, cho diém 4(2;-1;4). Toa dd cia
vecto OA la:
A (3-14). B. (2:1;4). C. (-21,-4) . D. (-21;4).
Loi giai
Fb tac gia: Minh Nguyen
Taco A(2-14) va 0(0;0;0) nén O4 =(2;-1;4).
Ciu 6. [2D2-3.2-1] [Mirc d§ 1] Cho a >0 va a =1, khido log, Ja bang
A. 5. B. 5. C. —l. .
5
Loi giai
Fb tac gid: Minh Nguyen
g ‘ s s) 1 I
Véi a>0 vaa#l, taco logax/2=loga a’ =§.logaa =5
Cau7. [2H1-3.2-1] [Mikc dd 1] Thé tich cua khdi 1ap phuong canh 2a bing
A. 24°. B. d. C. 84°. D. 4a°.
Loi giai
Fb tac gid: Minh Nguyen
Khéi 1ap phuong canh 2a ¢6 thé tich 1a: ¥ =(2a)’ =84’
Cau 8. [2D2-5.1-1] [Mirc d§ 1] Nghiém cua phuong trinh log, (5x) =3 la:
- B.x:% C.x=9. D. x=8.
Loi giai
Fb tac gia: Minh Nguyen
Ta c6 log,(5x)=3 < 5x=2’ <:>x=§.
Cau 9. [2D2-4.1-1] [Mirc d¢ 1] Tap xac dinh cia ham s6 y=8" la:
AR\{0}. B.R. C. (0;+0). D.[0;+).
Loi giai
FB tic gid: Dao Kiém
Tap x4c dinh cia ham s6 y =8 1a D=R.
Cau 10. [2D2-6.1-1] [Mirc dd 1] Tap nghiém cta bat phuong trinh 2* > 5 la:
A. (logs2;+). _ C. (—o;log, 5). D. (—o0;log,2).
Hdy tham gia STRONG TEAM TOAN VD-VDC- Group danh riéng cho GV-SV todn! Trang 8
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Loi giai
FB tic gid: Dao Kiém
Taco 2" >5<«< log,2" >log,5< x>log, 5.

Cau 11. [2D4-2.1-1] [Mikc d9 1] Cho hai sé phttc z=3+2i va w=1-4i.S6 phtic z+w béng

A.2+6i. B.—2—6i. C. 4+2i. D.4-2i.
Loi gidi
FB tic gid: Dao Kiém
Taco z+w=3+2i+1-4i=4-2i.

Cau 12. [2H2-2.1-1] [Mvrc d¢ 1] Dién tich S ctia mat cdu ban kinh R dugc tinh theo cong thirc nao dudi

day?
4 2 2 2

Loi giai
FB tic gid: Dao Kiém
Ta c6 dién tich ctia mat cau ban kinh R 1a S =47R>.
Cau 13. [2D4-1.2-1] [Mike d9 1] Trén mit phang toa do, diém M (—4;3) 1a diém biéu dién cua sb phirc
nao sau day?

Az =—4+3i. B. z, =4+3i. C.z=4-3i. D. z, =—4-3i.
Loi giai
FB tdc gia: Nguyén Vin Binh

Trén mit phang toa do, diém M(— 4;3) 1a diém biéu dién cta s phirc z, = —4+3i .

Cau 14. [2D1-5.4-1] [Mire @ 1] DO thi ciia ham s6 y = —2x° +3x? —5 cit truc tung tai diém co tung do
bing
A.0. B. —1. C.2. D. -5.
Loi gidi
FB tic gia: Nguyén Vin Binh

DO thi cia ham s6 y = —2x° +3x” —5 cit tryc tung tai diém c6 x=0=> y=-5.

Céau 15. [2H3-1.3-1] [Mike d 1] Trong khong gian Oxyz, cho mit cau (S) c6 tam /(-1;3;0) va ban
kinh R =2 . Phuong trinh cua (S) la

A (03 454 B (1) 43 47 =4
C. (x+1) +(y-3)" +22=2. D. (x-1) +(y+3) +z°=2
Loi giai
FB tdc gia: Nguyén Vin Binh

Mit ciu (S) c6 tam I(~1;3;0) va ban kinh R =2 phuong trinh 1a (x+1)" +(y—3)" +2* = 4.
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Ciau 16. [2D1-2.2-1] [Mirc d9 1] Cho ham sé y = f(x) c6 bang bién thién nhu sau:

X | —o -1 0 1 +x

/3\1/3\

Gia tri cyc ti€u ciia ham so da cho bang

A. 3. B. 1. C. 1. D. 0.

Loi giai

e

FB tdc gia: Nguyén Vin Binh
Tir bang bién thién ta ¢ gia tri cuc tiéu cia ham s da cho bang 1.

Cau 17. [2H2-1.1-1] [Mie d@p 1] Cho khéi tru c6 ban kinh day =5 va chiéu cao 4 =3. Thé tich cua
khoi try da cho bang

A. 157, B. 257. C. 757, D. 457.
Loi gidi
FB tic gig: Thu Hang
Ta c6 thé tich khéi tru 1a V = zr*h = 7.5%.3 =757.

Cau 18. [1D3-4.1-1] [Mirc d9 1] Cho cép s6 nhan (u, ) v6i u, =2 va u, =10. Cong boi clia cap s nhan
da cho bang

| -

C. 8. D. 8.

| —

Loi giai
FB tic gia: Thu Hang
Taco u, =u.q nén g=-2=5
,=u,.q nén q=—==3.
ul

Cau 19. [2D1-5.1-1] [Mirc dd 1] D6 thi ciia ham sb nao dudi day c6 dang nhu dudng cong trong hinh

bén?
y
vl
A. y=x"-3x+1. B. y=x"+4x"+1.

Loi giai
FB tic gia: Thu Hang
X Hdy tham gia STRONG TEAM TOAN VD-VDC- Group danh riéng cho GV-SV todn! Trang 10 X
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Pudng cong trong cau hoi nay 1a hinh anh ctia 6 thi ham sb bac ba y = ax® +bx* +cx+d

va lim y=—-o0 nén a<0.

Cau 20. [2D1-2.2-1] [Mirc dg 1] Cho ham ) y= f(x) co6 bang xét déu cta dao ham nhu sau:

x | —o -2 -1 2 4 +90
f&®| + 0 - 0 + 0 - 0 o+

S4 diém cuc tri ctia ham sb da cho 1a
A.2. B. 5. C. 4. D. 3.
Loi giai
FB tic gia: Thu Hang
Ta thiy f'(x) déu d6i du khi di qua mdi gia tri —2;—1;2;4 nén ham s6 y = f(x) c64
diém cuec tri.

Cau 21. [1D2-2.1-1] [Mirc d 1] V6i n 1a sb nguyén duong bat ky, n >3, cong thirc ndo dudi day ding?

A. Aj=i. B. A3=M. C. Ajzn—!.
(n—3)! n! 3!(71—3)!

Loi giai
FB tac gia: Phuc Bui

Theo cong thirc tinh s6 chinh hop, voi 7 14 s6 nguyén dwong batky, n>3,taco 4 =

(n—3)1"

Cau 22. [2D1-4.1-1] [Mirc d9 1] Tiém cén dung cua do thi ham sé y = x—; 1a duong thing c6 phuong
X+
trinh
A x=l. B. x=—2. C.xenl D.x=2.
Loi giai
FB tac gida: Phuc Bui
Tacd lim y= lim =—o0; lim y= lim ——=+w.
o(2) T (-2 x+2 (2 T a(2) x+2
x—1

Nén d6 thi ham s6 y = ¢6 tiém cén dung 1a duong thang x = -2.

x+2

Céu 23. [2D3-1.1-1] [Mitc dd 1] Cho ham s f (x) =e" +4. Khang dinh nao dudi day ding?

A. [ f(x)dr=e"—4x+C. B. [f(x)dx=e"*+C.
€.t i D [tyiec.
Loi giai

FB tic gid: Phuc Bui
Taco: [ f(x)dv=[(e +4)dr=c"+4x+C.

X Hdy tham gia STRONG TEAM TOAN VD-VDC- Group danh riéng cho GV-SV todn! Trang 11 X
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Céu 24. [2D3-1.1-1] [Mirc d 1] Cho ham sé f(x)=x’ +2. Khang dinh nao dudi day ding?

A [ (x)de=x"+2x+C, B. [ f(x)dx=2x+C.
Loi giai

FB tic gid: Phuc Bui
3
Ta co: jf(x)dx=j(x2 +2)dx=%+2x+C.

Cau 25.[2D4-1.1-1] [Mikc d9 2] Phan thuc cia sb phitc z=4—2i biang
A. 2. B. 4. C. -2. D. 4.
Loi giai
FB tac gid: Ycdiyturb Thanh Hdo
Phan thyc cua sé phitc z=4—-2i bing 4.
Céu 26. [2H3-3.2-1] [Mirc d$ 2] Trong khong gian Oxyz cho duong thing d di qua diem M (1;5;-2) va

6 mot vecto chi phuong u = (3;—6;1). Phuong trinh cta d la:

x=1+3¢ x=1+3¢ x=3+¢
A. Jy=5+6¢. B. {y=5-6¢. C.<y=—-6+5t
z=-2+t z=2+t z=1-2¢
Loi giai

FB tac gid: Ycdiyturb Thanh Hdo

Phuong trinh duong thing d di qua diém M (1;5;-2) va co mot vecto chi phuong u =(3;-6;1)
la:

x=1+3t¢

y=5-6t.

z=-2+t

5

Cau 27. [2D2-2.2-1] [Mirc d¢ 2] Trén khoang (O;+ oo) , dao ham cua ham sb y= X la

Loi giai
FB tac gia: Ycdiyturb Thanh Hdo
, 3 5 3, 5 2
Pao ham cua ham s6 y=x3 la: )’ =§x3 = §x3.

3 3
Cau 28. [2D3-2.1-1] [Mirc d$ 2] Néu j f(x)dx =3thi j 4f (x)dx bang
0 0

A 12, B. 36. C. 4. D. 3.

Loi giai

X Hdy tham gia STRONG TEAM TOAN VD-VDC- Group danh riéng cho GV-SV todn! Trang 12 X
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FB tac gid: Ycdiyturb Thanh Hdo

Néu if(x)dx =3thi j.4f(x)dx = 4if(x)dx =43=12.

0

Cau 29. [2D2-3.2-2] [Mirc 49 2] Véi moi @, b thoa man log, a’ +log, b =5, khing dinh ndo dudi day
dang?
A & +b=32. B. i’h=25. C.d +h=25. D. a’h=32.
Loi giai
FB tac gia: Hoang Hué
Taco log,a’ +log,b=5<log,a’h=5< a’h=32.
Céu 30. [2H3-2.3-2] [Mirc d§ 2] Trong khong gian Oxyz, cho hai diém 4(1;0;0) va B(3;2;1). Mit
phing di qua A4 va vudng goc véi AB c6 phwong trinh 14
A. 2x+2y+z-2=0. B. 4x+2y+z-17=0.
C.2x+2y+z-11=0. D. 4x+2y+z-4=0.
Loi giai
FB tac gia: Hoang Hué
Mat phfmg qua A(I;O;O) va c6 VTPT AB = (2;2;1).
Vi vy ta c6 phuong trinh mat phang do 1a 2(x—1)+2y+z =0 2x+2y+2z-2=0.
Cau 31. [2H3-3.2-2] [Mic a9 2] Trong khong gian Oxyz, cho diém M (2;1;—2) va

(P):3x+2y—z+1=0. Dudng thing di qua M va vudng gbéc véi mit phang (P) cé phuong

trinh 1a
A x—2:y—1:z+2‘ B. x+2:y+1:z—2'
3 2 1 3 2 1
D. x+2:y+1:z—2.
3 2 -1
Loi giai

FB tac gia: Hoang Hué
Puong théng di qua M(2;1;—2) va nhan VTCP u= % = (3;2;—1).

x=2 y-1 z+2
2 -1

Vay phuong trinh duong thing d6 1a

Cau 32. [2D1-3.1-2] [Mire d9 2] Trén doan [—1;2], ham sé y =x’ +3x” +1 dat gia tri nho nhit tai diém
A . x=2. B. x=1. C. x=-1. -
Loi giai
FB tac gia: Hoang Hué

Tacd y'=3x"+6x
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Cau 33.

L x=0 (n)
=0 x=-2(I)
y(0)=1
y(—l):3
y(2)=21

Vay Elli%yzl khi x=0.

[1H3-2.3-2] [Mirc @9 2] Cho hinh ling tru ding 4BC.A'B'C’ c6 tit ca cac canh bang nhau (tham
khéo hinh bén).

Goc giira hai dudng thing 4B’ va CC' bing

Cau 34.

A. 45°. B. 60°. C. 90°. D. 30°.
Loi giai
FB tic gia: Nguyén Ut

B

Ta co: CC'// BB' nén goc giita hai duong thing 4B’ va CC' 1a goc giita hai duong thing BB’
va AB' vabing goc BB'A (do BB'A nhon).

Tam giac BB'A vudng can tai B nén BB'A = 45°.

Viy goc gitra hai dudng thing 4B’ va CC' bang 45°.

[1H3-5.3-2] [Mirc d§ 2] Cho hinh chép S.4BC c6 day la tam gidc vuong can tai B, AB =4a
va S4vudng goc v6i mat phang ddy. Khoang cach tir ¢ dén mit phang (S4B) bang

A. 2a. B. 224 C.44. D. 424
Loi giai
FB tic gia: Nguyén Ut
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POT1 X

Cau 35.

Cau 36.

X Hdy tham gia STRONG TEAM TOAN VD-VDC- Group danh riéng cho GV-SV todn!

S

SAL(ABC)=SA L CB

CB 1 4B

CB 1S4
S4,AB < (SAB)
SAN AB = {B}

Ta c6 = CB L(S4B).

Do d6 d(C,(SAB))=CB=A4B=4a.

[2D1-5.8-2] [Mirc d9 2] Biét ham s6 y 2% (@ 1a sb thuc cho trude, g =1) c6 do thi nhu
e

hinh v& sau:

Ménh dé nao dudi day dung?

A. y'>0,VxeR. B. y'>0,Vx=#1.
C. y'<0,VxeR. D. y'<0,Vx#1.
Loi gidi

FB tic gia: Nguyén Ut
Ham s da cho c6 tap xac dinh 1 D =R\ {1}.
Dua vao do thi ta thiiy ham sb di cho nghich bién trén moi khoang xac dinh.
Do d6 y'<0,Vx#1.

[1D2-5.2-2] [Mire d§ 2] Tir mot hop chira 12 qua bong gdém 5 qua mau dé va 7 qua mau xanh,
ldy ngiu nhién dong thoi 3 qua. Xéc sut dé lay duoc 3 qua mau do bang

Al . c.? .5
44 7 12

Loi giai
FB tic gia: Nguyén Ut
Trang 15
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S6 phan tir ciia khong gian mau l1a: » (Q)=C;, =220.
Goi 4 la bién co: “Ly duge 3 qua mau do”. Tacod n(4)=C: =10.

Vy xac sudt cua bién co 4 1a: P(4)= n(4) 1o 1
n(Q) 220 22
Céu 37: [2D4-3.2-2] [Mikc d9 2] Cho s phtc z thoa mén iz = 4+3i. S6 phuic lién hop cua z :
B. z=-3+4i. C.z=-3-4i. D. z=3-4i.
Loi giai

Tacod: iz=4+3i=z=

4+.3i :(4231')1' :(4+fi)i :41'—13 _3_4;
1 l - -

= z=3+4i.
2 2
Cau 38: [2D3-2.1-2] [Mirc d§ 2] Néu jf(x)dx =4 thi j[zf(x)—lj dx bing
0

0

A. 10 B.6. C.7 D. 8.
Loi giai
-2 2 2 2
Taco: [[2f(x)-1]dx=[2/f(x) dx—[dx=2[ f(x) dx—x|, =2.4—-(2-0) =6.
0 0 0 0

2x+2 khix>1
3x*+1 khix<l1

f(x) trén R théaman F(0)=2.Gia tri cia F(-1)+2F(2) béing

A.9. B. 20. C.24. D. 18.

Loi giai

Cau 39. [2D3-1.1-3] [Mire do 3] Cho f(x):{ . Gia sir F(x)la nguyén ham cua

F(x):{x2+2x+cl khix>1 (1)

> Co x3+x+C2 khix <1 (2)

_ .3 .
> Co F(O)—2 thay vao (2) ta dugc C, =2, khi do F(x)—x +x+2 khi x<1.

Vay F(—1)=0.
» Do f(x) lién tuc tai x =1 nén F(x) cling lién tuc tai x =1 nén ta co
lim F(x)=lim F(x) ©3+C =2+C, = C =1

xolt x—l1

Viay F(x)=x2+2x+1 khix=>1 .
Khido F(2)=9= F(-1)+2F(2)=18.
Cau 40. [2D2-6.2-3] [Mirc d 3] C6 bao nhiéu sb nguyén x thoa man
(2)“2 —4").(10g3(x+25)—3) <0. (1)

A. 25. B. 26. C.24. D. V6 sd.
Loi giai
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Piéu kién xac dinh : x >-25.

Ta co:

(2 _ g 2

2 -4 =20 x* 2 2x

<0 <

log, (x+25)-3<0 x+25<27 g =0 x<0
(1)< ) el | x<2 e|lx=2e]

2x —4xS0 {X S2x OS)CSZ x:2 -

log, (x+25)-3>0 L[ ¥+25227 {_

—25<x<0

Déi chiéu diéu kién ta c6 1| x=2 & xe{-24,-23;...;0;2} .

xeZ
Tong s6 26 gia tri x thoa man.
Pé xuat cach 2:

biéu kién xac dinh : x >-25.
2
Taco 2° —-4" :0<:>[

log, (x+25)-3=0=x=2

Bang xét dau ve trai :

x —25 0 2 +
o _yx + 0 - 0 +
logs(x+25)-3 . - _ 0 +
VT - 0 + 0 +

Tir bang bién thién suy ra x € {-24;-23;.....;0;2} .

Cau 41. [2D1-5.4-3] [Mire d9 3] Cho ham s6 bac bdn y = f(x) c¢6 dd thi 1a duong cong nhu hinh bén.

S6 nghiém thyc ciia phuong trinh £ (/(x))=0 la

Loi giai
FB tac gia: Khanh Ly Vu
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f()=x<-1 M)
f@=xe(-10) ()
f@=xe:) @)
f()=x,>1 @)

Phuong trinh (1) c¢6 2 nghiém phan biét

Jx)=0=

Phuong trinh (2) c6 4 nghi€ém phéan biét

Phuong trinh (3) c¢6 4 nghiém phan biét

Phuong trinh (4) c6 v6 nghiém

Do d6 phuong trinh f'(f(x)) =0 c6 10 nghiém phan biét.
Chon C.

Ciu 42. [2D2-5.5-4] [Mirc dd 4] C6 bao nhiéu sb nguyén ysao cho ton tai xe[%;6j théa man

273x2+xy — (1+W)2718x

A.21. B. 18.
C. 20. D. 19.
Loi giai

FB tdac gia: Khanh Ly Vu
273x2+xy — (1 + xy)2718x Py 273x2—18x+xy _(l +»Xy) — 0
Dit f(x) _ 273x2—18x+xy —(+xy)

Nhén xét 1+)cy>0:)cy>—1:>y>_—1 (x>0)
X
. ||
Vix>—nén —>-3=y>-3
3 X

. Truong hop =0
V6i y=0: PT v0 nghiém

Voi y=-2: f (%), f(6)<0, ma f(x) lién tuc trén (%;6) nén PT f(x)=0 c6 nghi¢ém trén

V61 y=-3: tuong tu.
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!

Vay y e{-2,—1} phuong trinh c6 nghiém trén (%;6]

. Truong hop ¥ 2!
Ap dung bdt Bernoulli: (1+x)" 21+nx VneR, x>-1 ta dugc:

f(x)= 273 e A+xy)=(01+ 26)3"2"18"”y —(1+xy) > 1+26(3x” —=18x +xy) — (1+ xy)

) (1)
>78x" —468x+25xy
X 468-25y 1
156 3
h(x)=78x" —468x +25xy \ /
468-25y < 1
3 3 y>18,68 5
{ 45 25 = 17 68:>Vy219:78x —468x+25xy >0 (2)
h(_j;_+_yzo y>17,

3 3 3
Tr(l)va(2)suyra f(x)>0Vxe [%;6), vy =19
Suy ra phuong trinh f(x) =0 v0 nghiém x € (%, 6), vy 219
Xét Vy: 1<y <18

1 17,y y
f(gj.f(6)= 273 3 _I_E (2754*6y—1—6y)<0 Vy €[1;18] (Dung TABLE)
f(x)=01udn c6 nghiém trén x € (%;6], Vy e[1;18]: 18 gid tri y nguyén
Vay ¢6 20 gia tri y nguyén thoa yéu cau bai toan.
Chon C.

. . -1
Cau 43. [2H3-3.2-3] [ Mirc d¢ 3] Trong khong gian Oxyz , cho duong thang d :%:ll =ZT va mat

phang(P):x+2y—2z+2=0. Hinh chiéu vudng goc ciia d trén (P) c6 phuong trinh:
A i_z_z+1 B L_X_Z_l D i_Z_Z"'l
T2 4 3 T2 4 3 14 1 8

FB tac gia: Bai Nguyén Son
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Ta co: LTd(l; —1;2)1a mot véc to chi phuong d va E(l; 2;—-2)1amot véc to phap tuyén clia (P)

Goi (Q) 1a mat phang chira d va vudng goc véi (P) . Khi d6 mét vec to phap tuyén cia (Q) la:

Z=[Z,E]=(—2; 4;3).

Goi d' 13 hinh chiéu cua d trén (P), khi @6 d'=(P)ﬁ(Q). Mot véc to chi phuong cua d' 1a:
ty =| ngoy | =(14; 1;8).

Goi Izdm(P), vi Ied nén toa (o I(t;—t;1+2t), teR. Vi [E(P) nén:
1+2(~1)=2(1+26)+2=0 <1 =0. Khi d6 7(0;0;1)

n

Phuong trinh duong thang d' qua 7(0;0;1) va c6 véc to chi phuong u, =(14;1;8) la:
x_y_z-1
14 1 8

Ciu 44. [2H2-1.2-3] [Mike @ 3] Cat hinh non (N ) boi mit phang di qua dinh va tao véi mit phang chira
day mot goc béng 30°, ta dugc thiét dién 13 tam giac déu canh 2a. Dién tich xung quanh cua

(N) bang
A. V137a®. B. \V77a. C. 2J13zd". D. 2/7za’.

Loi giai
FB tdac gia:
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S

\

B
Xét hinh no6n (N ) va mit phang (SAB) di qua dinh cit (0) tai 4, B.
Goi H 1a trung diém ciia doan thang 4B .

AB_\/§=2a.\/§=\/§a.

2 2

Tam giac SAB déunén SH =

(S4B)(0A4B) = 4B
Taco {SH 1 AB = ((84B),(04B)) =(SH,OH) = SHO =30°.
OH 1 AB

sinSHO = 29 SO=SH.sin30°=&.
SH 2

2 2

OBzm:\/(zay _(@I _ 134

Vay S, =7.OB.SB=r. \/12_361 2a=-137d".

Cau 45. [2H1-3.2-3] [Mirc d9 2] Cho khi hop chit nhat ABCD.A'B'C'D' c6 day 14 hinh vudng, BD = 4a
, gbc giita hai mat phang (A'BD) va (ABCD) bang 60°. Thé tich ctia khéi hop chit nhat di cho
bang

A. 1633d°. B. @f. C. 4834, D. @a%

Loi giai

FB tic gid: Nguyén Duy Nam
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pPOT1 X

!

Cau 46.
thuc).

Hdy tham gia STRONG TEAM TOAN VD-VDC- Group danh riéng cho GV-SV todn!

A D

=,
¢

#

B :

s h

U TPRRPUN P P —_— Y b
1]

|

B kK= >

Ta c6 day ABCD 1a hinh vudng, BD =4a = AB = 2a42 .
2
Dién tich ddy ABCD 1a: S0, = AB® =(2av2) =8a”.
Goi ACABD=0.Khid6 ((4'BD);(ABCD))=A'04=60°.

Suy ra AA' = AO.tan A'OA =2a.tan 60° = 2a+/3 .

Khi d6 thé tich ctia khdi hop chit nhat 1a: V = A4S ., = 2a~/3.84> =163a’.

[2D4-4.4-3] Trén tap hop céc sb phirc, xét phuong trinh 2 —2(m + 1)Z+ m* =0 ( mla tham sb

C6 bao nhiéu gia tri cia m dé phuong trinh d6 c6 nghiém z, thoa man |ZO| =6 ?
A. 1. B.3. C.2. D. 4.
Loi giai
FB tac gia: Johnson Do
Phuong trinh z° —2(m+l)z+m2 =0 (1) cO A =2m+1.
Truong hop 1: A’ 20<:>m2—%.

Phuong trinh (1) c6 nghiém z, théa man |zo| =6 suyra z, =6 hodc z, =—6.
=6+2v3

MO

m=6-23

Néu z,=—6 suyra 36+12(m+1)+m2 =0 m’ +12m+48=0 vo nghiém.

Néu z, =6 suyra 36-12(m+1)+m’ =0 m’ - 12m+24=0 <

Truomghop 2: A <0< m< —%. Khi d6 phuong trinh (1) c6 hai nghiém phirc z;z, thoa man
Zo :Zl :Z_Z‘
Suyra |z,|=6 2,2, =36 2.2, =36 &> m* =36 S m=16.

Két hop diéu kién m < —% suyra m=—6.

Vay c6 3 gia tri cua m thoa man.
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Chu 47. [2D3-3.1-4] Cho ham s6 f(x)=x"+ax’+bx+c v6i a,b,c 1a céc so thyc. Biét ham sb
g(x)=f(x)+7"(x)+f"(x) c6 hai cyc tri 1a -5 va 2. Dién tich hinh phang giéi han boi cac duong

/(x)
g(x)+6

A. In3. B. In10. C.3In2. D. In7.

va y =1 bang

FB tac gia: Héng Nhung Tréan
Loi giai
Ta co: g(x)zf(x)+f’(x)+f”(x):>g'(x):ff(x)Jrfu(x)Jrfm(x)
Ma ["(x)=6=g'(x)=f"(x)+ f"(x)+6

Gia sir x,,x, (x, <x,) 1a hai cuc tri cua ham s6 g(x)

T N -q‘AAg(xl)z
Vi lim g(x) =400 va -5 va 2 la hai gia tri cyc tri cia ham s6 nén

X—>+o0 g(xz) =-5
Phuong trinh hoanh do giao diém cua hai duong thang:
—g{x()xj6 =1<:>f()c)=g(x)+6<:>f'(x)+f"()c)+6=0<:>{iZj2
Dién ti s 2 ae \ _ f(x) s 1 1a
ién tich hinh phang gidi han boi cac duong y = vay=11a
g (x) +6
g +6 f )+6
S= d.
I J I O

dx

—‘1n|g —‘ln|g(x2)+6|—1n|g(xl)+6H:1n8:31n2.

Cau 48. [2D4-5.1-4] [Mirc 39 4] Xét céc s6 phirc z,w thoa man |z| =1 va |w|=2. Khi

‘z +iw+6+ 81“ dat gi4 tri nho nhét,

A A5, B 29 C. 3. p. Y22

s 5
FB tic gii: Pham Thu Ha, Nguyén Viin Hoa
Loi giai

Trong mit phang Oxy :
Goi M 1a diém biéu dién cua sd phitc z = OM =1 = M thudc duong tron (Cl) tam O
ban kinh R, =1.
Goi N la diém biéu dién ctia sé phirc iw = ON =2 = N thudc dudng tron (C,) tam O
ban kinh R, =2.
Goi A(6;8).Khi 6 P=|z-+iw+6+8i =|OM +ON +OA4.

Tathdy P dat gia tri nho nhat khi M, N, 4 thang hang va OM va ON nguoc hudng voi 04
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Puong thang OA c¢6 phuong trinh 13 y = gx .

|
.
.

:
2Ly C

v

Toa do giao diém cuia duong thang OA va duong tron (Cl) la nghiém cua hé phuong trinh:

Vay M(—%;—%) (Vi oM nguoc hudng voi @).

Toa d6 giao diém cua duong thang OA4 va duong tron (Cz) la nghiém cua hé phwong trinh:

Vay N(—g;—%) (Vi ON nguoc hudng voi 5;1).

Do dé: z:—é—ii
5 5

. .= 8 6. 8
iIW=s————[ISW=—-t— S W=————]
5 5 5 5 5
A 2. 29
Vay|z—w|=1+—1=—.

5 5
Cach 2:

Ta 00 [z-+iw -+ 6+ 8] 2[6+8i| |z +iw| 2 |6+ 8] - (|2] +]iw]) = 10-3=7.
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Cau 49.

L z=kiw khi (k >0) Jeiw|=1; |iw| =2
Dau bang xay ra khi _ va
z+iw =k, (6+8i) khi (k, <0) [k, (6+8i)|=3
. 3 1
Giai h¢ tré k= ——: ko =—.
1a1 n¢ tren  Suy ra «, 10 1 5
1.~ 1.— 3 4.
Z=—IW Z=—IW Z=————1
Hay — -3 = i 3-2 - 58
Z+i.W=_—(6+8i) W=—— .(6+8i):——+_i W= ————j
10 10-3i 5
Khi d6 |z—w|:—“529.

[2D1-2.7-4] [ Mirc d§ 4] Cho ham s6 y = f(x) c6 dao ham f'(x) =(x—9)(x2 —16),vx eR.
C6 bao nhiéu gia tri nguyén dwong cia tham sé m dé ham s6 g(x) =f (|x3 + 7x| + m) c6 it nhat
3 diém cuc tri?
A. 16. B. 8. C.9. D. 4.
Loi giai
FB tic gia: Thay Phii Todn, Binh An
3x* + 7)(x3 + 7x)

|x3 +7x|

Taco: g(x)zf(|x3+7x|+m) nén g’(x)z( .f’(|x3+7x|+m).Dk: x#0.

Do ham g(x) xdc dinh tai x=0, va g'(x) ddi diu khi di qua gid tri x=0 nén x=0 1a mot

diém cyc trj cia ham s6 g (x) = f(|x3 +7x| + m)

|x3+7x|+m:9 |x3+7x|—9:—m
Mit khac g'(x)=0< f’(|x3+7x|+m):0<:> o 4<:> |x3+7x|+4:—m (*)

:+
|x " x|+m - |x3+7x|—4:—m

V& d6 thi cac ham so ¢ vé trai cac phuong trinh cta h¢:
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pPOT1 X

1Y

Ham s6 g(x)= f(‘x3 +7x‘ +m) c6 it nhat 3 diém cuc tri khi va chi hé phuong trinh (*) 6 it

nhét hai nghiém phan biét khac 0, hay duong thing cat cac duong cong tai it nhat 2 diém phan

biét khong thudc truc tung.

Piéu kién can vadu la: —-m>-9 < m<9.

Viay co 8 gia tri nguyén duong cuia m théa man yéu ciudébaila: me {1; 2;3;4;5;6; 7;8} .

Cach khac

Ta co: g(x) = f(‘x3 +7x‘+m) = f(‘x(x2 +7)‘+m) 1a mot ham s chén.

Suy ra ham sd g(x)zf(‘x3+7x‘+m) c6 it nhit 3 diém cuc tri < ham sb

h(x)= f()c3 +7x+ m) ¢6 it nhat mot diém cuc tri duong.

Ma: W (x)=(3x"+7) f'(x* +7x+m)

X +Tx+m=9 X+7x=9-m
S| X+ Tx+m=4 < |xX+Tx=4-m (*)

X +Tx+m=—4 X +Tx=—4-m

Xéthamsd y=x*+7x, y' =3x> +7

h(x)=0< f’(x3+7x+m)=0

! —00 0 +00
Y + +
IR
y o —
.
Do 9-m>4-m>-4-m nén hé phuong trinh (*) c6 it nhat mot nghiém duong

S9-m>0om<9.
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Vay ¢6 8 gié tri nguyén duong ctia m théa man yéu cau dé bai la: m € {1;2;3;4;5;6;7;8} .

Cau 50. [2H3-2.8-4] [ Mirc d¢ 4] Trong khong gian Oxyz, cho hai diém A(—2; 1;—3) va B(l;—3;2).
Xét hai diém M va N thay d6i thudc mit phiang (Oxy) sao cho MN =3. Gid tri 16n nhat cua

|AM - BN| bing
A. V65, B. 29 . C. \o1. D. V26

Loi giai
FB tdac gia: Phan Khanh

Dé thiiy hai diém A(—Z; 1;— 3) va B(l; -3; 2) nam vé hai phia ciia mat phéng (Oxy) .
Goi A’ 1a diém dbi xtmg cia 4 qua mit phang (Oxy) = A'(—2;1;3).
Goi B, 1a diém sao cho BB, = NM = BB, = MN =3,

: A Tam B(1;-3;2)
do d6 B, thudc duong tron (C)

Béankinh R =3
. , qua B(1;-3;2
voi (C) nam trén mat phang (Q) ( ) , (Q) c6 phuong trinh la z=2.
song song mp(Oxy)
S . ) MA=MA'
Do BB, = NM nén ti giac MNBB, la hinh binh hanh . Suy ra
NB = MB,

Goi K 1a hinh chiéu cua diém 4’ 1én mit phang (Q), khi d6 K(-2;1;2) va 4K =1.

Khi d6 P=|AM - BN| =|MA'~ BN| =|MA' ~ MB| < A'B, = \|AK* + KB? =1+ KB? (¥).

Ma KB=5 nén KB, < KB+R=5+3=8 thay vao (*)ta dugc P<+1+8> =+/65.
o3 HET =
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