,\ HOI TOAN HOC VIET NAM
s VMTC 2023
Théch thic Tai ndng Todn hoc Viét Nam
Ngay thi: 12/03/2023
Thoi gian lam bai: 120 phut

(Dé thi nay gom 1 trang)

Cau 1. Giai hé phuong trinh
24 y2 =2
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= 2.

Cau 2. O méi 6 vuong con ctia bang 6 vuong kich thudec 3 x 3, ¢6 4 vién bi. Ban Ha lay
bi ra khéi bang, theo qui tdc: Mai lan, 1iy hai vién bi nim & hai 6 vuong con ké nhan,
& moi 6 lay mot vien. Hoi, ban Ha c6 thé 1ay ra khoi bang toi da bao nhiéu vien bi?
(Hai 6 vuong dugc goi la ké nhau, néu ching c¢é canh chung.)

Cau 3. Tim tit ca cac ciip 6 ty nhién (a:y) thoa man 22 + 16 = 5Y.

Cau 4. Cho tam giac nhon ABC noi tiép dudng tron (0). Goi K la diem dbi xing vdi
A qua O, va D la hinh chiéu vuong goe ciia K trén BC. Goi M 1a trung diém ciia BC,
va N la trung diém ctia AM. Duong thang qua D va song song v6i AM céit dudng tron
tam K, ban kinh KD, tai diém thi hai E, khéc D.

(a) Goi H la chan duong cao ké tit A ena tam gide ABC. Chitng minh BH = CD.

(b) Chiing minh bén diém B, C, N, E ciing nam trén mot dudng tron.

Cau 5. Dién vao mdi 6 vudng con ctia bang 6 vuong kich thude 20 x 22 mot s6 nguyén
duong khong vugt quéa 10, sao cho hai s6 duge dién & hai 6 ¢6 dinh chung nguyén to
cung nhau. Chiing minh réng, ¢6 it nhat 74 6 vuong con duge dién s6 nhu nhau.

Cau 6. Cho hai s6 nguyén duong m.n théa man:
e m khong chia hét cho 101;

e Ton tai 50 udc duong cua n, ma s6 du trong cac phép chia 50 wde nay cho 101 la:
51,52,53,...,100.

Chitng minh ring, tdn tai wde duong d ciia n?, ma m — d chia hét cho 101.

Hét




,\ HOI TOAN HOC VIET NAM
VMTC 2023
Thach thic Tai nang Toan hoc Viét Nam
Ngay thi: 08/01/2023
Thoi gian lam bai: 120 phat

(Deé thi nay gom 3 trang)

Cau 1. Cho a,b 1a cac s6 thuc, sao cho phuong trinh ax + b = 20z + 23 ¢6 v s6 nghiém.
Tinh S = (a — b)™.

Cau 2. Giai phuong trinh 2¢/(z — 1)2(z + 1) = 2® — 2% — 2 + 2.

1

1+\/§+\/§+\/6:a+b\/§+c\/§+d\/6.

Cau 3. Cho a,b, ¢, d 1a cac s6 hitu ti, théa méan:

Tinh S = a® + % + & + d2.

2 2 4 . N
Cau 4. Trong mat phang toa dé Ozy, cho duong thang d: y = —3¢ +m, v6i m la tham

s6 duong. Biét rang, khoang cach tit gbc toa do dén duong théng d bang 12. Tinh dién
tich cia tam giac tao bdi d va hai truc toa do.

Cau 5. Véi moi s6 nguyéen duong k, dat

2k +1
0= e

Tim s6 nguyen duong n dé

F)+f(2)+--+ f(n)=0,99.

Cau 6. C6 bao nhiéu s6 ¢6 dang 2" (n € N) thudc khoang (100;2023)?
Cau 7. S6 N = 22923 x 3 x 52920 »x 7 ¢6 bao nhiéu chit s67?
Cau 8. Goi a va b tuong ting 12 s6 cac chit s6 ctia s6 A = 2°0 va s6 B = 5°°. Tim a + b.

Cau 9. Mot ngudi, mdi ngay, di bo 3km hoic 4km. Hoéi dé di dudce tong cong 250km,
nguoi dé can di trong it nhat bao nhiéu ngay?

Cau 10. Tim s6 nguyén duong n nhé nhat sao cho 2n 1a s6 chinh phuong va 5n 1a s6
lap phuong.

Cau 11. Tim s6 thyc M 16n nhat, sao cho 22 4+ y? + 22 > Mxz(y + z) v6i moi s6 thuc
xr,Yy,z.

Cau 12. Dién du 10 s6 nguyen duong dau tién vao 10 6 ciia bang 6 vuong 2 x 5 (mdi 6
duge dién ding 1 s6). Xét tong cac s6 trén mdi hang va tong cac s6 trén mdi cot. Hoi
trong 7 tong do, c6 tdi da bao nhicu tong la sé nguyen t6?




Cau 13. Ki hieéu N Ia tich ctia 5 s6 nguyén t6 dau tien. Hoéi, c6 bao nhiéu s6 nguyén
duong d thod man N? chia hét cho d, nhung N khong chia hét cho d?

Cau 14. Cho tam gidc ABC can tai A, c6 géc day bang 67, 5° va do dai canh bén bang 2.
Tinh ban kinh ctia duong tron di qua B va tiép xtc véi AC tai A.

Cau 15. Trong h/l@ duéi/dé\y, ABC' la tam giac can tai A, BD la duong kinh cta duong
tron tam O, va BEC = 2DBC. Tim s6 do géc BAC.

Cau 16. Cho hinh vuéng ABCD canh 1; M la trung diém canh C'D. Tinh ban kinh ctia
duong tron ndm bén trong hinh vuong dé va tiép xtc véi AM, MC, BC.
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Cau 17. Trong mat phing toa do Ozy, cho mot dudng “trai tim” nhu hinh duéi day.
Biét rang, diém M(z;y) thuoc dudng do khi va chi khi (22 + 4% — 4)3 = 2%y3. Hbi c6
bao nhiéu diém nguyen thuoc duong do?

- 2 ~ N -2 < N A~ N ~ X N - £ ~
(Piém nguyén la diém cé ca hoanh do va tung do déu la cac sO nguyén).

Cau 18. Cho day s6 1,1,2,3,5,8,13,21,.... Hoi trong 2023 s6 hang dau tién ctia day,
c6 bao nhiéu s6 167

Cau 19. Hoi, tit 11 s6 nguyéen duong dau tién, c6 thé chon ra duge téi da bao nhiéu sb,
sao cho 3 s6 doi mot phan biet bat ki, trong cac sd dude chon, 14 do dai ba canh clia
mot tam giac?

Cau 20. Mot chiéc banh hinh vuong duge chia thanh 9 miéng nhu hinh vé. Mot cha
chuot lan lugt chon titng miéng trong 9 miéng dé dé an hét chiéc banh. Miéng tht nhat
cht chon 14 mot trong 4 miéng goc. T miéng thit hai, miéng dude chon bao gio ciing ¢6
canh chung v6i miéng vita dugc chon trude d6. Héi chi chudt c¢6 bao nhiéu cach chon
nhu thé?




