SO GIAO DUC VA PAO TAO PAK LAK KY THI TOT NGHIEP THPT NAM 2021

TRUONG THPT NGUYEN THAI BINH o (Baithi: TOAN
PE THAM KHAO Thoi gian lam bai: 90 phut, khdng ké thoi gian giao dé

(Dé thi ¢é 06 trang)
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Cau 1. C6 bao nhiéu cach xép 4 ban ngdi vao 6 chd trén mot chiéc ghé dai?
A. 15. B. 720. C. 10. D. 360.

Cau 2. Cho cp sb cong (u,) ¢6 u, =—1 va cong sai d =2. S6 hang tong quat u_ 1a

A. u,=2n-3. B.u, =2n-1. C.u,=-2n+3. D.u,=-2n+1.
Céu 3. Nghiém ctuia phuong trinh log, X+ log, (X—Z) =11la
A x=-1. B.x=-Lx=3. C.x=1. D.x=3.
Cau 4. Cho khéi hop c6 thé tich V =30 va dién tich day B =15. Chiéu cao h cua khdi hop di cho bang
A 2. B.6. C.3. D.9.
Cau 5. Tim tap xac dinh caa ham s6 y = (—x* +3x+4)°.
A. (0; +00). B. (-L4). C. R D. R\{-14}.
Cau 6. Cho F(x) 1a mot nguyén ham cua ham sé f (x) trén K. Chon ménh dé sai.
A [ £ (x)dx =F (x) +C. B. ( [ f(x)dx)' = f(x).
c. ([t (x)dx)' — £/(x). D. ([ 1 (x)dx)' — F'(x).
Cau 7. Thé tich ciia khdi cau co6 ban kinh bang 3a la:
A. 710872'a3. ’ B. 9a’. C. ?7ﬂa3. D. 367za°.
Céau 8. Thé tich ctia khoi hop chit nhat c6 kich thudc ba canh lan luot 2a,3a,4a la:
A. 8a°, B. 24a°. C. 32a°. D. 12a°.

Cau 9. Cho quay tam giac ABC vuédng tai A quanh canh AB, ta duwgc mot hinh nén. Biét dién tich tam giac ABC
bang 6 va canh AB bang 3. Dién tich xung quanh hinh n6n da cho bang

A 12r. B. 20 . C. 15x. D. 30rx.
Cau 10. Cho ham sé y = f (x) c6 bang bién thién nhu sau

Tr |—oo —2 0 2 +00

+ 0 0 + 0
3 3
~1
4 Y\ . ’_OCA . -
Ham so da cho dong bién trén khoang nao dudi day

A. (-2;0). B. (—0;-2). C. (-22). D. (0;+00).
Céau 11. V6i a la sb thuc duong tiy y, log, (4a”) bing

1

A. 8log,a . B. 4+§Iogza. C. 2(log,a+1). D. 2+log,a.
Cau 12. Thé tich khéi tru c6 d6 dai duong sinh | va ban kinh day r bang

A. 3zrll . B. %ﬂrzl. C. 2xrl. D. zrl.
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Cau 13: Cho ham so f () c6 bang bién thién nhu sau. Ménh dé ndo duéi day 1a dung?

0 +a0

\ ) /

B. Ham s6 c6 gia tri 16n nhit bang 1.

A. Ham s6 c6 gid tri cuc tiéu y., =0.
D. Ham s c6 gia tri nho nhét bang 0.

C. Ham sb c6 mét diém cuec tri.
Cau 14: Pudng cong trong hinh v& bén 1a d6 thi cia mot trong bén ham sb dugce liét ké & bén phuwong an A, B,

C,D duéi day. Hoi @6 1a ham s6 nao?
y &

<

—1

A y=x'-2x*. B. y=x"+2x". C.y=x'-2x*+1. D.y=—x"+2x.
Cau 15. Tiém can ding cua d6 thi ham sé y = ] la
A x=1. B. x=-1. C. y=1. D. y=-1.
Cau 16. Tap nghiém cua bat phuong trinh log, x <1 Ia
B. (0;3]. C. [3;+x). D. (—00;0) U (3;+00).

A. (3; +oo).
Cau 17. Cho ham s bac ba y = f (x) c6 6 thi nhu hinh bén. Sé nghiém cia phuong trinh 2 f (x)—4=0 la
|

CoOow>»
N B W
| |
(M
<
S

I Ny
N |
] ] \/
Cau18. Néu I f(x)dx=4 thi I[3f (x)—2x]dx bang [l
o o)
A. 39. B. 15. C. -15. D. 10.
Cau 19. Tim s phirc lién hop cua sé phuc z =i(3i+3)
B.Z=-3+i C.7=-3-3i. D. z=3-i

A E:3+i_
Cau 20. Cho sé phic z, =1—i, z, =3+2i . Tim sé phirc Z théa mén z.z,+2, =0
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A Zzl—Ei B.z:—l+§i. C. z:l+§i. D. z:—l—gi.
2 2 2 2 2 2 2 2

Cau 21. Trén mat phang toa do, goi A 1a diém biéu dién sb phirc z =—3+2i. Hinh chiéu A' caa A xudng truc
Ox 1a diém nao dudi day ?

A A'(-32). B. A'(-3;0). C. A'(2;-3). D. A'(0;-3).
Cau 22. Trong khong gian Oxyz , hinh chiéu vudng goc caa diém M trung diém AB v&i A(=3;2;1) va B(=1;2;3)
trén mat phang (Oxz) c6 toa do 13?

A. (-2:2;2). B. (-2;0;2). C. (-2;0,0). D. (-2;2;0).

Cau 23. Trong khong gian Oxyz , cho mat cau (S):x*+y®+2z° +4x—2y+2z-1=0. Tinh toa do tdm 1 va ban
kinh R cua (S).

A 1(2;-1;1) va R=A7. B. 1(-2;1;-1) va R=+/7.
C. 1(-2;1;-1) va R=7. D. 1(2;-1;1) va R=7.
Cau 24. Trong khong gian Oxyz , cho mat phing (P):g+l+i:l. Vécto nao dudi day 1la mot vécto phap
tuyén cua (P)?
A n=(2;-3;-1). B. n=(-2;3;1)
C.n=(3;-2,-6). D. n=(3;-2;6)
X=3+2t
Cau 25. Trong khong gian véi hé toa do Oxyz, cho (P):3x—4y+z-6=0va duong thang d :{y=5-2t.
z2=2-9t
Giao diem M cua mat phang (P)va duong thang d la
A M (9;-1-25). B. M (-3;11;29). C. M(35,2). D. M (9,-17).

Céau 26. Cho hinh chop S.ABCD c6 ABCD la hinh thang vuéng tai A va B, AD=2BC va
AB=BC =a. SA_L(ABCD) va SA=av2.Géc giita duong thing SC va mit phing (SAD)bing

A. 30°. B. 45°. C. 60°. D. 90°.

Cau 27. Tim tat ca cac gia tri thuc ctia tham sé m dé hamsé y = (m—1)x*> —(m—2)x* +(m—2)x +1 c6 hai
diém cuc tri?

A.me(l;%j. B.me(%;Zj. C.me(%;2)\{l}.D.me(l;2).

1—m?x

X+1

Cau 28. Chohamsé y= . Tich tat ca cac gia tri m dé gia tri 16n nhat cua ham sé trén doan [2;4] bang
-1la:

A -2. B. 2. C. V2. D. /2.
Cau 29. Xét cac sé thyc a va b thoa man log, (Iog2 4% ) =log, 8" . Ménh dé nao dudi day dung?

B ®

A.2a-3b=2. B.a 5 C.2a—-3p=-2. D.2a—?:0.

Cau 30. Goi M a;b 1a giao diém cuia d6 thi ham s6 y = x® + 2x® + 2x +1 va truc hoanh. Tong
S=a+b bang
Al. B. -1. C. -2. D. 2.
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Céau 31 : S6 nghiém nguyén caa bat phuong trinh log, (x+7)>log,(x+1) la

A. 3. B. 1. C. 4. D. 2.
Cau 32. Trong khong gian cho hinh chr nhdt ABCD c6 canh AB =3a;BC =a . Khi quay hinh chr nhat quanh
canh BC thi dudng gp khic BADC tao thanh mét hinh try. Dién tich toan phin ctia hinh try d6 bang:

A. 67a* . B. 157a” . C. 24ra’ . D. 127a’ .

Cau 33. Chohamsd y = f(x) co daoham f'(x)Vx e R va c6 do thi nhu hinh v&:

A&y

—1 0 1

1 1
Khi d6 xét tich phan [ f*(x)e" ™™ dx, néu dat u = f (x)+2020 thi | f*(x)e ™™ dx bing:
0 0

2021 2021
A. je”du. B. J'e“du. C.

2022 2020

2022
e! " 0%qy D. j e'du.

2021

O ey

X2

Cau 34. Diéntich S caa hinh phang giéi han béi cac duong y =5 y=-x, X=—-2, Xx=0 dugc tinh boi cdng

thirc nao dudi day ?

0 X2 0 X2
A.S:—I —+ X [dX. B.S=7TI —+ X [dX.
S\ 2 S\ 2

0 2 2 0 2
C.Sz;rj X——x dx D.S:I x+X— X
S\ 2 s 2

Cau 35. Goi z la sé phuc théa man: (4+7i)z=iz+5—-2i . Timtich caa phan thuc va phanao ciasé  phuc z
?

3 B c. 2. D. -2
25 25 169 169

Cau 36. Cho sb phic Z ¢ phan 40 am thoa man z°—2z+3=0. Tim md dun cta s6 phic @ =2z—3++/2i.

A 17 B.1 C. J19. D. 3.
Cau 37. Trong h¢ toa dd Oxyz cho diem A(3;1-2)va mat phang(a):2x—y+2z+8=0. Mt phing di qua A
va song song véi (a) c6 phuong trinh la:

A. 2x+y-2z-10=0. B. 2x-y+2z+1=0.

C. 2x-y+2z-1=0. D. 2x-y—-2z+1=0.
Cau 38. Trong hé toa dd Oxyz cho diém M (1;,-2;0)va mat phang(P): 2x— 4y —2z+8=0. Duong thing di qua
M va vuéng géc vai (P) c6 phuong trinh la:
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X=1-2t X=1+t X=1+t X=1+t
A Jy=-2-4t. B.{y=-2+2t. C.qy=-2+2t. D.qy=-2-2t.
z=-2t z=t z=- z=-
Cau 39. Mot hop gom 9 vién bi, trong d6 ¢6 5 vién bi d6, 3 vién bi xanh va 1 vién bi vang. Lay ngau nhién mdi
lan mot vién bi cho dén khi lay hét so bi. Tinh xac suat lan lay bi vang khéng xuat hién gitra hai lan lay dugc bi
do.
A -y c i b 2B
18 2 36 36 q
Cau 40. Cho hinh chép S.ABCDc6 day ABCD la hinh vuéng canh a. Hinh chiéu vuéng g6c caa diém S trén

mit phang (ABCD) tring véi trong tam cua tam giac BCD. Goc giira mat phang (SBC) va mit day (ABCD)

bang 30°. Tinh khoang cach giita hai duong thaing AD va SC.

A2 B. 2. c. 3 D. a.
2 6 2
3
, ) X iy
Cau 41. Timtham s m sao cho ham s6 f (x) =(m +l)§+ mx” +(2m—1)x + 3 nghich bién trén R ?

< _1_2\/5
A. . B. m>-1.
~1++/5
>
2
_12\/_3 3_1;‘/6. D. ms_l;ﬁ.

Cau 42. Mot nguoi ¢6 sb tién 1a 50.000.000 dong dem giri tiét kiém theo thé thic 13i kép, loai ky han 6 thang
vao ngan hang vai l3i suat 8%/ nam. Vay sau thoi glan 4 nam 9 thang, ngudi d6 nhan dugc tong s6 tién ca vén
1an 14i la bao nhiéu (s6 tién duoc lam tron dén 100 dong). Biét rang ngudi d6 khong rat ca von Ian 13i tat ca cac
dinh ky truéc va néu rit trude thoi han thi ngan hang tra Iai suat theo loai khong ky han 0,01% mat ngay. (1
thang tinh 30 ngay).

A. 71.165.500 d¢ong.  B. 71.806.100 dong. C. 100.849.783 dong. D. 72.802.100 dong.

Cau 43. Chohamsb y= ax+b

¢ d6 thi nhu hinh vé.
cx+d

Ménh dé nao sau day 1a dung?
A. ad <bc, ab<cd. B. ad>bc, ac<bd. C.ad>bc, ab<cd. D. ad>bc, ab>cd.

Cau 44. Trong khong gian Oxyz, cho mot hinh cau c6 tam 1(1;—3;5). Biét rang khi cit hinh cau da cho bai
mat phing (P):2x+2y+z+8=0 thi thiét dién thu dwoc la mét hinh tron ¢6 chu vi 1a 87 . Thé tich cia khéi
cau da cho la
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A 1007r. B 125”. c. 2257z' b, 5007r.
3 3 3 3

. ﬁsin(x—jj z
Cau 45. Chohamso f(x) co f(zjz—vz‘i f'(x)== _ ,XE(O;ﬂ).Khid(')jf(X)dX
2) 2 sin 2x+2(1+sin X +cos x) !
bang
A. # B. 4_2\/5. C. In2. D. %.InZ.

Cau 46. Cho ham s6 y = f (x) lién tuc trén R va c6 bang bién thién nhu sau :

y' + 0O - 0 + 0 -
-}?

00/1\0/1\00

Phuong trinh f[ f (cos2x)]=0 c6 bao nhiéu nghigm thuoc khoang [0;47]?

A 5. B. 6. C. 8. D.7.
Cau 47. Cho a,b,c 1a cac sb thuc thudc khoang (0;1), véi a* =bc,b’ =ca,c’ =ab. Tim gia tri nhd nhat cua
biéu thirc P = X+ y + 25z
A 27. B. 2. C.12. D. 22.
x2+(m—2)x+2—m|
x—1

Cau 48. Cho hamso f (x)= , trong d6 m 1a tham sé thuc. Goi S 1a tap hop tit ca cac gia

tri cia m théa man min f (x)+2max f (x)=—. S0 phan tir caa tap S la

7
[23] 4
Al B. 2. C.3. D. 4.
Cau 49 . Cho hinh chép S.ABC c6 SA=SB=SC=a. Goi M, N lan luot 1a trung diém cia SA,BC. Goi G la
trung diém cia MN . Mot mat phiang (o) thay d6i di qua G sao cho mat phang (a) cit cac canh SA, SB,SC lan
luot tai cac diém 1, J, K.

. . 1 1 1

Tim theo a gid tri nho nhat cua biéu thitc: —+——+—.
SI- SJ° SK

N 5 16 ¢ 16 o 4
-7 w R ek
2
Cau 50. Cho 0<%,y <1 théa mén 2020" =Y =2X+i. Goi M,m lan luot 12 gia tri lon
y® -2y +2022

nhat, gia tri nho nhat cia biéu thac S = 2x° +6y® +3x> —9xy
Khi d6 M +m bang bao nhiéu?

AL B 1 C.5 D. 2

2 2 2
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DAP AN

1D 2A 3D 4A oB 6C 7D 8B 9B 10B

11C 12D 13A 14A 15B 16B 17D 18B 19C 20B

21B 22B 23B 24C 25A | 26A | 27C 28A | 29C 30B

31D |32C  |33A [34A |35D [36D |37C  |38D | 39A | 40A

41D 42B 43C 44D 45C 46C 47D 48B 49B 50B

Cau 1. C6 bao nhiéu cach xép 4 ban ngdi vao 6 chd trén mot chiéc ghé dai?

A. 15. B. 720. C. 10. D. 360.
L oi gii

ChonD

Mdi cach xép 4 ban ngdi vao 6 chd trén mot ghé dai 1a mot chinh hop chap 4 cia 6 phan tir. Vay cd A? =360

cach.

Cau 2. Cho cap s6 cong (u,) ¢6 U, =—1 va cong sai d =2. S6 hang tong quét u, la
A. u,=2n-3. B. u,=2n-1. C.u,=-2n+3. D. u,=-2n+1.

Léi giai

Chon A
Tacd u, =u, +(n-1)d =—1+(n-1).2=2n-3.

Cau 3. Nghiém cua phuong trinh log, x+log, (x—2) =1 la

A x=-1. B.x=-1x=3. C.x=1. D.x=3.
Lai giai

Chon D

Céch 1:

x>0
Pkxd: S X>2.
Xx—2>0

Xx=-1

log, x+log, (x—2)=1< log, x(x—-2)=1< x2—2x—3:0<:>[x_3

So sanh diéu kién, phuong trinh c6 nghiém x=3. ’
Cau 4. Cho khoi hop c6 thé tich V =30 va dién tich day B =15. Chiéu cao h cua khoi hop @i cho bang

A2, B.6. C.3. D.9.
Loi giai
Chon A
VeBhmh=Y-30_5
B 15
Cau 5. Tim tap xac dinh caa ham s6 y = (—x* +3x+4)°.
A. (0;+c0). B. (-L4). C. R D. R\{-1,4}.
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L oi gii
Chon B
Tacd e~2,718¢Z nénham sd y = (—x* +3x+4)° xéac dinh khi va chi khi —x* +3x+4>0< -1<x<4.
Vay tap xac dinh cia ham s6 1a D = (-1;4).
Cau 6. Cho F(x) la mot nguyén ham cia ham sé f(x) trén K. Chon ménh dé sai.

A [ £(dx=F(x)+C. B. ([ £(0dx) = f (x)
c ([t (x)dx)' — £/(x). D. ([ f (x)dx)' —F'(x).
Lo g
ChgonC

Taco ( [f (x)dx) = f(x). Do d6 dap an C sai.

Cau 7. Thé tich ciia khdi cau c6 ban kinh bang 3a la:
A. 108ra’. B. 9ra®. C. 27ra’. D. 367a’.

Léi giai

Chon D
Tacd: V= ﬂ7ZR3 = ﬂ7r(3a)3 =367a’
3 3
CAu 8. Thé tich ciia khdi hop chir nhat 6 kich thudc ba canh lan luot 2a,3a,4a Ia:

A. 8a°. B. 24a°. C. 32a°. D. 12a°.

Léi gidi

Chon B
Taco: V=2a.3a.da=24a’.

Cau 9. Cho quay tam giac ABC vuéng tai A quanh canh AB, ta duwgc mét hinh nén. Biét dién tich tam giac ABC
bang 6 va canh AB bing 3. Dién tich xung quanh hinh nén di cho bang
A 12r. B. 20r. C. 157. D. 307.
Lo giai
Chon B.

<t T T T T TES S,

2.6:4

Vi dien tich tam gidc ABC 1 6 nén d¢ dai canh AC 13 % -2

Do dai canh BC 1a: BC = AC2+ AB? =32 +4° =5
Dién tich xung quanh ctia hinh nén Ia:
Sq=nrl=r-4-5=20r.
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Cau 10. Cho ham sé y = f (x) c6 bang bién thién nhu sau

T |-o00 —2 0 2 +00

!

y + 0 — 0 + 0 —
3 3
Ham sb da cho dong bién trén khoang nao dudi day

A. (-2;0). B. (—0;-2). C. (-22). D. (0;+).
Loi giai

0. @]

Chon B.
Dua vao bang bién thién, ham sb da cho dong bién trén khoang (—o0;—2) va (0;2) .
Cau 11. V6i a la s6 thuc duong tiy ¥, log, (4a”) bing
1
A. 8log,a . B. 4+Elog2a. C. 2(log,a+1). D. 2+log, a.
Loi giai
Chon C.
Taco log,(4a’)=log,4+log,(a”)=2+2log,a=2(1+log,a).
Cau 12. Thé tich khdi try c6 d6 dai duong sinh | va ban kinh day r bang

|

A. 37zrl . B. %ﬂ'I’ZL C. 212l .

|©

. Tr
Loi giai
Chon D

Ta c6 cong thic tinh thé tich khoi tru ¢ ban kinh r va do dai duong sinh | 1AV = zr?l .
Cau 13. Cho ham s6 f () c6 bang bién thién nhu sau. Ménh dé nao dudi day l1a dung?

x | —x¢ -1 0 +a
1 I
1 +%
,
. / \ 0 /
A. Ham sb ¢6 gia tri cuc tiéu Yor =0. B. Ham sb c6 gia tri 16n nhit bang 1.
C. Ham s6 c6 mét diém cuyc tri. D. Ham sb ¢ gia tri nho nhét bﬁng 0.
Loi giai

Chon A

Dua vao bang bién thién ta thiy ham sb c6 gia tri cuc tiéu bang 0.

Cau 14. Puong cong trong hinh v& bén 1a dd thi cia mét trong bon ham sé dugce liét ké ¢ boén phuong an A, B,
C,D duéi day. Hoi @6 1a ham s6 nao?
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U ) = =

—1

A y=x"-2x°. B. y=x"+2x". C.y=x'-2x*+1. D.y=-x"+2x°.
Loi giai

Chon A

Dua vao db thi ta thiy day 1a dang ham sé Y =ax* +bx*+¢ c6 a>0. Loai dép 4n D.

Ham s ¢6 3 cuctri nén ab <0=>b <0. Loai dap an B.
Mit khac do thi ham sé di qua diém O(0;0). Loai dap an C. Vay chon A.

Cau 15. Tiém can ding cua d6 thi ham s6 y = 1 la
X+

A x=1. B. x=-1. C.y=1. D. y=-1.
Loi giai

Chon B
Tap xac dinh: D=R\{-1}.

Taco lim f(x)= lim 2% =40,

x—(-1) x-(-1)" X+1
lim f(x)= lim 2% = o
x—(-1)” x-(-1) X+1

Suy ra d6 thi ham s6 nhan duong thing X =—11a tiém can dung.
Cau 16. Tap nghiém cua bat phuong trinh log, x <1 Ia
B. (0;3]. C. [3+).

Léi giai

A. (3;+). D. (—0;0) U (3;+00).

Chon B
Bat phuong trinh d4 cho twong duong véi:

x>0
Iogsx31<:>{ < 0<x<3 4
x<3 |
s ['
Vay tap nghiém ctia bat phuong trinh 1a: (0;3] 2 /\
f |
Cau 17. Cho ham s6 bac ba y = f (x) c6 db thi nhu hinh bén. S& I/ Jl'
nghiém ctia phuong trinh 2 (x)—-4=0 Ia 2t \ S Jﬂé 4
=1 \ |
\ f
=2/ \ III

A l.
B. 3.

/-
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© O
N B

Léi giai
II
thi

Chon D
duong

Sb nghiém cua phuong trinh 2 f (X) —4=01asb giao diém cua d6
ham sé y = f (x) véi duong thang y = 2. Dya vao do thi ta thay, S\
oy |
2 10 I,' 134 3 4 5 |6

thang y = 2 cit do thi ham s6 y = f () tai 2 diém phan biét.

44

——
[

&
L

i
NI

1 1
Céau 18. Néu jf(x)dx:4thi j[3f(x)—2x]dx bang
) )
A. 39. B. 15. C. -15. D. 10.
Lo giai

Chon B

1 1 1
Taco I[3f (x)—2x]dx:3j f(x)dx—zjxdx:ls.
2 -2 -2
Cau 19. Tim s6 phuc lién hop cia sé phirc z=1(3i+3)
A z2=3+i. B.z=-3+i. D. z=3—i
Loi giai

C.z=-3-3i.

ChonC
Theo dé bai ta co:
2=i(3i+3)=-3+3i=>z=-3-3i.

Cau 20. Cho s phuac z, =1-1i, z, =3+ 2i. Tim s6 phirc Z théa man z.z,+z, =0
z:—l+§i. C. z:l+§i. D. z:—l—gi.
2 2 2 2 2 2

I

1 5.

A z=———I
2 2
Lai gidi

Chon B
Ta co:
Trang 11



— = = i=>z=
z 1-i 2 2 2 2
Cau 21. Trén mat phang toa do, goi A 1a diém biéu dién sb phic z =—3+2i. Hinh chiéu A' caa A xudng truc
Ox 1a diém nao dudi day ?
A A'(-32). B. A'(-3;0). C. A'(2;-3). D. A'(0;-3).
Loi giai
Chon B
A 1a diém biéu dién s6 phirc z =—3+2i nén ta cd toa do diém A(=3;2) . Hinh chiéu A' caa A xudng truc Ox s&
¢6 tung d6 bang 0= A'(=3;0)
Cau 22. Trong khéng gian Oxyz , hinh chiéu vudng goc caa diém M trung diém AB vé&i A(=3;2;1) va B(-1;2;3)
trén mat phiang (Oxz) c6 toa do 13?
A. (-2;2;2). B. (-2;0;2). C. (-2;0;0). D. (-2;2;0).
Lo giai
ChonB
M trung diém AB véi A(=3;2;1) va B(-1;2;3) = M(-2;2:2).
Hinh chiéu caa M trén mat phang (Oxz) sé& co tung d6 bang 0 nén hinh chiéu cia M s& ¢6 toa do (-2;0;2).

Cau 23. Trong khdng gian Oxyz , cho mit cau (S): x> +y* +z° +4x—2y+2z-1=0. Tinh toa do tdm | va ban
kinh R cua (S).

A 1(2;-1;1) va R=A7. B. 1(-2;1,-1) va R=+/7.
C. 1(-2;1;-1) va R=7. D. 1(2;-1;1) va R=7.
Léi giai
Chon B
Tu phuong trinh mit cau (S):x* +y* + 2> +4x—2y+2z-1=0, taco tdm 1(-2;1;-1) va ban kinh R=47.

. : X z
Cau 24. Trong khong gian Oxyz , cho mat phang (P):§+l3+—1 =1. Vécto nao duéi diy 1a mot vécto phap

tuyén cua (P)?

A. ﬁ=(2;—3;—1). B. ﬁ=( 2;3;1)
C. n=(3;-2-6). D. n=(3;-2;6)
Loi giai
ChonC
Taco g+_l+_i1=1<:>3x—2y—62—6=0 nén mit phiang (P) c6 mot vecto phéap tuyén
n=(3;-2-6).
X=3+2t
Cau 25. Trong khong gian véi hé toa do Oxyz, cho (P):3x—4y+2z—6=0va duong thang d :{y=5-2t.
z2=2-9t
Giao diém M ciia mét phang (P)va duong thang d 1a
A. M(9;-1-25). B. M (-3,11;29). C. M(352). D. M(9;1-17).

Loi giai
Chon A
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Taco Med=M (3+2t,5—2t,2—9t)
Mat khac M e (P)=>3(3+2t)—4(5-2t)+2-9t—6=0<>9+6t—20+8t+2-9t—6=0
&h5t=15<t=3.
Vay M (9;-1-25).
Céu 26. Cho hinh chép S.ABCDc6 ABCD la hinh thang vuéng tai A va B, AD=2BC va
AB=BC =a. SAL(ABCD) va SA=a+/2 . Géc giita duong thing SC va
mit phang (SAD)béng

A. 30°. B. 45°, C. 60°. D. 90°.

Léi giai

Chon A

Goi F la trung diém canh AD.
AF || BC

Taco < AB L AF, AB L BC = AFCB Ia hinh vudng.
AF =BC = AB

= CF L AD
= CF L(SAD).
CF L SA(SAL(ABCD))

= SF Ia hinh chiéu cia SC I1&n mp (SAD).
= (sc,(sAD)]=(sc, F) = Fsc.

SF = (a«/f)z +a’ =av3.

tan FSC = ';—C L

a

F a3 B
= FSC =30°

Cau 27. Tim tat ca cac gia tri thuc ciia tham so m dé ham s6 y =(m—1)x* —(m—2)x* +(m—2)x+1 ¢ hai diém

cuc tri?
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A.me(l;%j. B.me(%;z) g.me(%;zJ\{l}. D. me(1;2).

Loi giai

ChonC
Tap xac dinh: D=R.
y'=3(m-1)x*-2(m-2)x+m-2.

Ham sé da cho c6 2 diém cyc tri khi va chi khi phuong trinh y' =0 ¢6 2 nghiém phan biét

az0 m#1
& = 5
{A'>O (m—2) —3(m—1)(m—2)>0
m=1 m=1
C>{(m—2)(—2m+l)>0<:> %<m<2'

Vay m e (%;2}\{1} thi ham s da cho c6 hai diém cuc trj.

- 2 4 .z . 2 -z . 4 by 4 N
Cau 28. Chohamsé y= ! mlx . Tich tat ca cac gia tri m dé gié tri I6n nhat caa ham so trén doan [2;4] bang
X+
-1la:
A -2. B. 2. C. V2. D. /2.
Léi giai

Chon A
Tap xac dinh: D:R\{—l}._

, —m2 -1 ~ R X an~ . e "
y'= ( 1)2 <0,Vxe [2;4] nén ham so6 da cho nghich bién trén doan [2;4].

X+
, —2m2 +1 2
Do d6 maxy=y(2)= 3 - lo2m+l=-3m=1/2.
[2:4]

Tact: —J2+2=-2.

Cau 29. Xét cAc s thuc a va b thoa mén Iogz(logz 42""): log, 8°. Ménh d& nio duéi day dung?
3b 3b
A.2a-3b=2. B.az?. C.2a—-3b=-2. D.2a—?:0.
Loi giai

ChonC

Taco: log, (Iog2 4% ) =log, 8° < log, (Iog2 2*% ) =log,, 2*

<:>Iogz(2.2a):3—2b<:>I0922+I0922a =%<:>1+a=%

<=2a-3b=-2.
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Cau 30. Goi M a;b 14 giao diém cuia d6 thi ham s6 y = x® + 2x* 4 2x +1 va truc hoanh. Téng

S=a+b bing
Al. B. —1. C. —2.

Léi giai

Chon B

Xét phwong trinh hoanh d¢ giao diém:

X} 42X +2x+1=0<x=—-1=y=0.

Vay M —1,0 .

Suyraa=-1 b=0.

Cau 31 : S6 nghiém nguyén cua bt phuong trinh log, (x+7)> log, (x+1) la

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

ChonD

biéu kién x>-1.

log, (X+7)>log, (Xx+1) = x+7 > x* +2x+1

S X +Xx-6<0-3<x<2.

Két hop diéu kién tap nghiém cua bat phuong trinh 1a S = (-12).

Vay tap nghiém nguyén cua bét phuong trinh 1a {0;1} .S6 nghiém nguyén 1a 2.

D. 2.

o
N

Céu 32.Trong khong gian cho hinh chr nhat ABCD c6 canh AB =3a;BC =a . Khi quay hinh chit nhat quanh
canh BC thi duong gép khic BADC tao thanh mot hinh tru. Dién tich toan phﬁn cua hinh tru do béng:

A. 67a° . B. 157a° . C. 24ra* .
Loigiai
ChgonC
y 3a B
|
]
— — -—I— — —
| o~

r"i—-—_
A

D. 127a’ .
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Hinh tru duoc tao thanh c6 ban kinh r =3a va chiéu cao h=a . Dién tich toan phan cua hinh try 1a
S, =212 +2zrh=2x.(3a)" +27.3a.a = 247a’,

Cau33. Chohamsd y= f(x) c6 daoham f'(x)Vx e R va c6 do thi nhu hinh vé:

LAy

—1 0 1

1 1
Khi d6 xét tich phan [ f*(x)e" ™™ dx, néu dat u = f (x)+2020 thi | f*(x)e ™™ dx bing:
0 0

2021 2021 1 2022
A J'e“du. B. je“du. C. Ie“”‘mdu. D. je“du.
2022 2020 0 2021
Loi giai
Chon A

Dt u = f (x)+2020 = du = f '(x)dx . Can ctr &6 thi ham sé:

Ly

. x=0= f(x)=2=u=2022
Dol can .
x=1= f(x)=1=u=2021

1 2021
Vay If'(x)ef(x)*zozodx= J. e’du.
0 2022

2
Cau 34. Diéntich S cua hinh phang gigi han boi cac duong y :X? , y=—X, Xx=-2, x=0 duoc tinh bai céng

thire nao dudi day ?

0 X2 0 X2

A S:—I —+Xx [dx. B. S:ﬁj —+x [dx.
%\ 2 S\ 2
0 2 2 0 2

C. S=7rj X——x dx D. S:I X+X— X
S\ 2 s 2

Léi giai
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Chon A

dx:i)§+x

-2

dx .

012
Di¢n tich hinh phing da cho1a S = | %—(—x)
2

X2 0 XZ
Taco ?+x<0 Vxe(-2;0) nén S :—I[?+ dex.
2
Cau 35. Goi z la sé phuc théa man: (4+7i)z=iz+5—-2i . Timtich caa phan thuc va phanaociasé  phuc z
?

B B. -2 c 2 D. -2
25 25 169 — 169
Lai giai
Chon D

Taco, (4+7i)z=iz+5-2i.
< (4+61)z=5-2i.

5-2i

4460

PR (5—2!)(4—6!) |
(4+6i)(4-6i)

=z

2 19

= :
13 26

Vay tich cua phan thuc va phan ao cia s6 phic z 1a 2 (_19) —E.
13 26 169

Cau 36. Cho sé phirc Z ¢6 phan 40 am thoa man 2> —2z+3=0. Tim mé dun cta s6 phirc @=2z—3++/2i.

A 17. B. 1 C. \19. D. 3.
L oi gii
ChonD
z, =1++2i
Taco z22-2z+3=0<| ' V2 .
22:1—\/§i
Sé phtrc Z c6 phin a0 am nén z =1—+/2i.
=27-3+/2i
=2(1-2i)-3++2i
=—1-+/2i

Vay |a)|=\/1+2 =\/§.
Cau 37. Trong h¢ toa dd Oxyz cho diém A(3;L-2)va mat phang(a):2x—y+2z+8=0. Mat phing di qua A

va song song véi (o) c6 phuong trinh la:
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A 2x+y-2z-10=0. B. 2x—-y+2z+1=0.
C. 2x-y+2z-1=0. D. 2x-y—-2z+1=0.

L oi g
ChonC
Mat phang di qua A va song song véi (a)cé phuong trinh 14 :
2(x=3)—(y-1)+2(z+2)=0<2x-y+2z-1=0
Vay phuong trinh mat phang can tim 1a 2x—y+2z-1=0.
Cau 38. Trong hé toa 6 Oxyz cho diém M (1,—-2;0)va mat phang(P): 2x—4y — 2z +8=0. Duong thing di qua
M va vudng géc véi (P)co phuong trinh la:

Xx=1-2t X=1+1
A Jy=-2-4t. B.iy=-2+2t.
z=-2t z=t
Xx=1+t X=1+t
C.qy=-2+2t. D.jy=-2-2t.
z=—t z=—t
Loi giai
Chon D

Duong thang can tim vudng goc véi (P)nén cé VTCP la: (2;,-4;-2) =2(1-2;-1)

Vay duong thang di qua M (4,-2;0) va nhan 6(1; —2;-1)1am VTCP c6 phuong trinh 1a:

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

Cau 39. Mot hop gom 9 vién bi, trong d6 ¢6 5 vién bi do, 3 vién bi xanh va 1 vién bi vang. Lay ngau nhién mdi
lan mot vién bi cho dén khi lay hét so bi. Tinh xac suat lan lay bi vang khéng xuat hién gitra hai lan lay dugc bi
do.

A.E. B.l. C.E. D.E.

— 18 2 36 36
Loi giai

Chon A

S6 phan tir khéng gian mau: € =9!

Goi A la bién cb “Lan lay bi vang khong xuat hién gitta hai 1an lay dugc bi do”
Ta c6 cac trudng hop xay ra bién cb A:
Lan lay bi vang xuat hién giira hai lan liy duoc bi xanh: A27!
Lan lay bi vang xuat hién giita mot lan lay dugc bi dé va mét lan lay dugc bi xanh: CIC1217!
Lan lay bi vang xuat hién ¢ lan lay dau tién hoac lan lay cudi cing: 2.8!
A71+CICI2171 2.8 13

VAy Xac suat xay ra bién cd A: P(A) = ==
ay at xay en co (A) o1 18
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Céau 40. Cho hinh chép S.ABCD c6 day ABCD la hinh vuéng canh a. Hinh chiéu vudng goc cua diém S trén
mat phang (ABCD) triing véi trong tam cua tam giac BCD. Goc gitta mét phang (SBC) va mit ddy (ABCD)

bang 30°. Tinh khoang cach giita hai dudng thing AD va SC.

A2 B. 2. c. 2.
=3 6

Léi giai

Goi G latrong tam tam giac BCD. Theo gia thict SG L (ABCD).

Ké GI L BC (I €BC).

~|BC LGI
Ta co: = BC L(SGI)=BC LSI.
BC 1 SG

Mat khac: (SBC)(ABCD)=BC. Suyra ((SBC),(ABCD))=(SI,GI)=SIG =30°.

Do AD//BC = AD//(SBC) nén ta co:
d(AD,SC)=d(AD,(SBC))=d(A,(SBC))=3d(G,(SBC)).
Trong mit phang (SGI)ké GK LSI (KeSI) (1).

Vi BC L(SGI)=BC LGK (2).

Tir (1) va (2) suyra GK L (SBC).Nén d(G,(SBC))=GK.

Taco: E—EZEDCH =

a
AB AC 3 '

Trong tam giac vudng KGI cé: GK =Gl.sinKIG :%.

Vay d(AD,SC) =

N |

3

, . X ,
Cau 41. Tim tham s6 M sao cho ham s6 f (x) =(m +1)§+ mx* +(2m—1)x + 3 nghich bién trén R ?
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A 2 B. m>-1
mz_lJM/g
2
T \/_s s_lJ”/g. D.ms_l_\/g.
2 2 = 2
Léi giai
Chon D

Taco: f'(x)=(m+1)x*+2mx+2m-1
D¢ ham s6 nghich bién trén R khi va chi khi f'(x)<0 hay (m+1)x*+2mx+2m-1<0 (1).
+ Néu m+1=0<>m=-1thi (1) tr¢ thanh: -2x-3<0 < xz—g

Vay m=-1 (Khéng thoa méan).

+Néu m+1#0<m=-1 thi (1) tro thanh: (m+1)x° +2mx+2m-1<0

A'<0 —m*—m+1<0 ms_l_\/gvmz_“\/g ~1-5
o o 2 2 =>m< .
a<0 m+1<0 2
m<-1

Cau 42. Mot nguoi c6 sb tien 1a 50.000.000 dong dem giri tiét kiém theo thé thie 13i kép, loai ky han 6 thang
vao ngan hang vai i suit 8%/ niam. Vay sau thoi glan 4 nam 9 thang, nguoi d6 nhan dugc tong s tién ca vén
Ian 13i 12 bao nhiéu (sé tién duoc lam tron dén 100 dong). Biét rang ngudi d6 khong rat ca von Ian l4i tat ca cac
dinh ky truéc va néu rit trude thoi han thi ngan hang tra 1ai suat theo loai khong ky han 0,01% mat ngay. (1
thang tinh 30 ngay).

A. 71.165.500 dong. B. 71.806.100 dong. C. 100.849.783 dong. D. 72.802.100 dong.
L oi gii
Chon B

Doi 13 suat 8%/ nam twong tng Vi g%IG thang = 4%/ 6 thang = 4%/ ki han.

Ddi 4 nam 9 thang bang 9x6 thang +3 thang = 9 ki han +3 thang.

Ap dung cang thic tinh Ii sudt P, =P (1+r)’

S tién duogc linh sau 4 nim 6 thang = 9 ki han Ia P, =50.000.000(1+4%)’ = 71165590,62 ddng.

Do 3 thdng =90 ngay con lai rat truéc han nén i suat 1a 0,01% maot ngay.
Suy ra sb tién dugc linh 1a T = P, + P,.0,01%.90 = 71806080, 84 ~ 71.806.100 dong.

Cau 43. Chohamsb y = ax+b
cx+d

¢6 @6 thi nhu hinh vé.
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Ay

o
/

Ménh dé nao sau déy la ding?
A. ad <bc, ab<cd. B. ad >bc, ac<bd. C. ad>bc, ab<cd. D. ad>bc, ab>cd.

Lo giai
ChonC
Tu dd thi ham sb ta co

. S . a
+ Tiém can ngang nam trén truc Ox nén —>0 (1)
c
. : N n d
+ Tiém cén dirng nam bén tréi truyc Oy nén —— <0 (2)
C
T e n . b
+ Do thi cat truc tung tai diém c6 tung d6 am nén 3 <0 (3)

+ P04 thi cat truc hoanh tai diém c6 hoanh d6 duwong nén b >0 (4)
a

T (1),(2).(3),(4) taco

ac>0 ac>0 ac>0>hd
ac > hd
—dc <0 dc>0 dc>0>ab )
= = 2 = <dc>ab = loai A, B, D
bd <0 bd <0 adc” >0
ad > bc

—ab>0 ab<0 bcd® <0

Cau 44. Trong khong gian Oxyz , cho mét hinh cau ¢ tam 1(1;,-3;5). Biét rang khi cat hinh cau da cho boi mit
phang (P):2x+2y+2z+8=0 thi thiét di¢n thu duoc 1a mot hinh tron co chu vi la 87z . Thé tich cia khéi cau da
cho la

100z 1257 2257 5007z
A —. B, ——. cC.——. D, ——.
3 3 3 - 3
Loi giai
Chon D
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Chu vi hinhtronla 87 = 2x2r =87 =r =4.
|2.1+2.(-3) +5+8|

Khoang cach tir | dén mat phing (P) la d(1,(P))= =3.
( ) V22 +22 41
Béan kinh mat cau 1a R:\/d2+r2 :\/32+42 =5.
Thé tich ctia khdi cAu da cho 1a V = %nR3 - %7[.53 = %.

\/Esin(x—;j

2
Cau 45. Cho ham sé f (x) c6 f(z):l va f'(x)== . ,xe(0; ). Khi d6 _[f( )dx
2) 2 sin2x+2(1+sin x+cos x) :
bang
A ﬂ B. 4_3\/5. C. In2. D. L2
2 4 2
Léi giai
ChenC
ﬁsin(x—”j .
4 SIn X —COoS X

f'(x)=

sin2x+2(1+sin x +cos x) B (2sin x.cos x+1)+1+2(sin x+cos x)
sSin X —Ccos X _ sin X —cos X
(sin x+cosx)2+2(sin x+cosx)+1 (sin x+cosx+1)2

i —d sin X + cos X
Dodé If (X)dx _J sin X — oS X _I ) 1 iC
(S|nx+cosx+1 smx+cosx+1) ~ sinx+cosx+1

dx =

z z
2 2
:>J-f dX J-
0 O5|nx+cos.x+l

=In (tan 5Jrlj
2

L dx:i 1 dx
0

. X X ) X ) X
2sIn—.c0S—+2Cc0S" — —t 1
2 2 2 2 (an2+ j

O =Ny

z
2

=In2

0
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*x —o0 —1 (4] 1 40
V' + O - 0 + 0 _
}?

00/1\0/1\00

Phuong trinh f [ f (Cos 2X)] =0 c6 bao nhiéu nghiém thudc khoang [0;472]?

A 5. B. 6. C. 8. D. 7.
L oi gii
Chon C
Duya vao bang bién thién ta thay khi x e [-11] thi ye[0;1].
Do d6 néu dat t=cos2x thi te[-11] ,khidé f(cos2x)e[0;1].
f (cos2x)=0
Dua vao bang bién thién ta cé f [f (cos 2x)] =0« | f(cos2x)=a (a<-1) (loai).
f (cos2x)=b (b>1) (loai)

cos2x =0
Phuong trinh f (cos2x)=0<«>|cos2x=a (a<-1) (loai)
cos2x=b (b>1) (loai)

<:>c052x=0<:>x=%+k%(kez).Ma Xe[0;4ﬂ]<:>0£%+k%£47z

< 0,5<k<7,5(keZ).Co8 gia tri k nguyén

Két luan : Vay phuong trinh di cho c6 8 nghiém.
Cau 47.Cho a,b,c 1a cac sb thuc thudc khoang (0;1), v6i a* =bc,b” =ca,c’ =ab. Tim gia tri nhé nhét cia biéu
thtc P=x+Yy+25z
A 27. B. 2. C.12. D. 22.

Loi gidi

ChonD

Véi a,b,ce(0;1) = x=log, (bc);y =log, (ac);z =log, (ab)la cac s6 duong.
P =x+y+25z=log, (bc)+log, (ac)+25log, (ab)

=log, b+log, c+log, a+log, c+25(log, a+log_b)

=(log, b+log, a)+(log, c+25log, a)+(log, c+25log, b)

Ap dung bit ding thirc Cosi véi cic b hai sb, ta co:
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P >2,/log, b.log, a +2,/25log, c.log, a +2,/25log, c.log, b =2+10+10.
<P=22.

a:b:—
Viy P =22 , dhu bing xéy ra khi 2

C=—
25

x2+(m—2)x+2—m|

N , trong d6 m 1a tham s thuc. Goi S 1a tap hop tit ca
X_

Cau 48. Cho hamsé f(x)=

tri cia m thoa man |Er21_i3r]1 f (x)+2r[r;%i< f (x):%.sé) phan tir cua tap S 1a

Al B.2. C.3. D. 4.
Lo giai
Chon B
2 _ _ 2_
()= X’ +(Mm—2)x+2 m|: X 2X+2+m‘.
x—1 ‘ x—1
x> —2X+2

Xétham sé g(x) = trén doan [2;3], ta co

2
9'(x)= X7 —2x >0,vxe[2;3] (9'(x)=0 tai x=2). Suyra, tap gia tri cua g(x) trén [2;3] la doan

(x-1)"
5

[9(2); 9(3)]{2;5]

2
bit t:%, ham sé f (x) trén [2;3] trg thanh ham sé h(t) =t +m| xét trén [2%} Khi do:

c (m+2)+(m+2j+(m+2)—(m+g)‘ ol 1
maxf(x):maxh(t):max{|m+2|;‘m+—}: :‘m+—+—*)Xét
23] 22 2 2 4| 4

5 5
(m+z)(m+§jso@me{_5;_z}(1)
Khi do, min f (x)=0. Suy ra minf(x)+2maxf(x)=Z <:>‘2m+g +3=Z<:>‘2m+g=E
[2:3] [2:3] [2:3] 4 2| 2 4 2| 4
m=—i>
<:>‘2m+§ =%<:> 283 (khéngthéamén(l))

8

cac gia
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5
*) Xét (m+2)(m+§]>0<:> M=72 (2). Knido

m> -2
m;in f (x):minh(t):min{|m+2|;‘m+g}: (m+2)+(m+‘2j‘2 (m+2)—(m+2)‘ :‘er%

Vay S :{—2,—%} Suy ra, s6 phan tir caatap S bang 2.

Cau 49. Cho hinh chép S.ABC ¢ SA=SB=SC=a. Goi M, N lan luot 1a trung diém cua SA,BC. Goi G la

trung diém cia MN . Mot mat phing (o) thay d6i di qua G sao cho mit phing (o) cit cac canh SA, SB,SC lan
luot tai cac diém 1, J, K.

. . 1 1 1
Tim theo a gid tri nho nhat cua biéu thirc: —+—+—.
SI- SJ° SK
4 16 16 4
A —. B. —. C. —. D. —.
a = 3a a’ 3a’
Lai giai
ChonB .

Vi G la trung diém MN nén: GS+GA+GB+GC =0
SG—l(SA+SB+SC) S B SC sk
4\ 517 s sk

bat x=8I,y=8/,z=SK (x,y,z>0)
:4@—l§+1§+151(_ (L@+Cﬁ)+l(ﬁ+§)+
a X y z X

: 1(sG+GK)

z

4 1 1 1)z 15 10 12 —
= (— —————— JSG =—GI+~GJ +-GK = oGI + BGJ (do 3 vecto GI, GJ, GK ddng phang )
a x y z X y z
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Néu ——— —— —— #0 thi 3 vecto SG, GI, GJ ddng phang (vo Ii)
a x y z
a x y z X y z a

2
3 a+b+c R
Taco a2+b2+c22¥ nén

W

1 1 1 1 I _1{1 1 1 16

st t—S =S5t t5 2| —t—+— | ==
SI- SJ° SK° x oy z7 3\x y z 3a
x> +2021

Cau 50. Cho 0< X,y <1 théa man 2020 %Y = =~ ===
y? —2y +2022

nhat, gia tri nho nhat cua biéu thac S = 2x* +6y> +3x? —9xy

Khi 6 M +m bing bao nhiéu?

— B. 1 C. 5. D. 2
2 =7 2
Lovi giai
Chon B

2 1-y 2
Taco 2020 — 2X +2021 - 2020 . X +22021
y*—-2y+2022 2020 (1— y) +2021

2020 (x +2021) = 2020 | (1-y)* +2021 | F () = f (1-y)
Xétham s f (t) = 2020' (17 +2021) =t2.2020° + 2021.2020', c6

f'(t) =2t.2020' +1%.2020".1n 2020 + 2021.2020".1n 2020 > 0; V't >0
Suyra f(t) la ham dong bién trén (0;+o0) ma f(x)=f (1-y)=x+y=1
Lai c6 S =2x>+6y°+3x* —9xy = 2x° + 6(1— x)* +3x* —9x(1—X)

& S =2x"+6(1-x)%+3x* —9x(1—x) = —4x> +30x* —27x +6
Xét ham g(x) =—4x> +30x* —27x+6; xe[0;1]
Taco: g'(x)=-12x*+60x—27; xe[0;1]

X= 9 ¢[0;1]

Xét 9'(X) =0 —12x* +60x-27=0 <= )
X:EE[O;l]

Taco: 9(0) :6;g(1)=5;g(%) :_%

Vay: M+m=6—1=1—1.
2 2

. Goi M, m Ilan luot 12 gi& tri I6n
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