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CHUYEN DE

A

VII PAI SO TO HOP

~—

Cau 130: Trén gia sach co 15 cudn sach khac nhau, gém 6 cudn sach mon Toan, 5 cudn sach mon Vat 1i,
4 cudn sach moén Hoa hoc. Co bao nhi€u cach 1ay ra 2 cudn sach khac mon tir 15 cudn sach do?
Loi giai
Dé Iy ra 2 cudn sach khac mén tir 15 cudn sach cé 3 trudng hop sau:
- TH1: Chon 1 cudn sach Toan va 1 cudn sach Vat Ii.
Dé hoan thanh cong viéc trén ta c6 hai cong doan:
+ Cong doan 1: Chon 1 cudn séach tir 6 cudn sach Toan co 6 cach;
+ Cong doan 2: Chon 1 cudn sach tir 5 cudn sach Vat li ¢o 5 cach.
Do d6, c6 6.5=30 cach.
- TH2: Chon 1 cudn sach Vat 1i va 1 cudn sach Hoa hoc.
+ Cong doan 1: Chon 1 cudn sach tir 5 cudn sach Vat li co 5 cach;
+ Cong doan 2: Chon 1 cudn sach tir 4 cudn sach Hoa hoc ¢6 4 cach.
Do d6, c6 5.4 =20cach.
- TH3: Chon 1 cubn sach Toan va 1 cubn sach Hoa hoc.
+ Cong doan 1: Chon 1 cudn sach tr 6 cudn sach Toan co 6 cach;
+ Cong doan 2: Chon 1 cudn sach tir 4 cudn sach Hoa hoc c¢6 4 cach.
Do @6, c6 6.4 =24 cach.
Vay dé Iy ra 2 cudn sach khac mon tir 15 cudn sach ta co 30+ 20+ 24 =74 cach.
Cau 131: Cho hai duong thang d, va d, song song véi nhau. Trén d; c6 12 diém phan biét, trén d, c6 10
diém phéan bi¢t. Hoi c6 bao nhi€u tam giac ma ba dinh ctia n6 dugc chon tir 17 diém vira noi

trén.
Loi giai

THI1: Tam gidc ¢c6 mot dinh thudc d, va hai dinh thuoc d, .
Sb cach chon mot diém trong 12 thuoc d,: CL,.

S6 cach chon b hai diém trong 10 diém thuoc d,: CJ.
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Cau 132:

Cau 133:

TH nay c6 C;,.C. tam giac.

TH2: Tam giac ¢6 mot dinh thugc d, va hai dinh thudc d, .

Sb cach chon bo hai diém trong 12 thuge d,: C2 .

S6 cach chon mot diém trong 10 diém thugce d,: Cl, .

TH nay c6 C/,.C,, tam giac.

Vay c6 tat ca 1200 tam giac thoa man yéu cau bai toan.

C6 bao nhiéu sb tu nhién c6 7 chir s6 khac nhau sao cho chir s6 2 dang lién gitta sé 1 va 3.
Loi giai

Goi s6 c6 7 chir s6 khac nhau 1a m .

Pé tim s trén ta c6 cac truong hop sau:

TH1: S6 2 dang lién gitra cac sé 1 va 3 canh nhau ké ca truong hop s6 0 ding dau.

- Xép s6 2 dung lién gifia cac s6 1 va 3 ¢6 2 cach.

- Xép 356 trén vao 3 vi tri lién tiép trong 7 vi tri c6 5 cach.

- Chon 4 s6 xép vao 4 vi tri con lai c6 7.6.5.4 = 840 cach.

Theo quy tic nhan c6: 10.7.6.5.4 = 8400 s6.

TH2: S6 ¢6 dang Obcdefg.

- Xép s6 2 dung lién gifia cac s6 1 va 3 ¢6 2 cach.

- Xép 3 sb trén vao 3 vi tri lién tiép trong 6 vi tri co 4 cach.

- Chon 3 s6 xép vao 3 vi tri ¢6 lai ¢6: 6.5.4 = 120 céch.

Theo quy tic nhan c6: 8.6.5.4 =960 S0.

Vay sb théa man ycbt: 8400—960 = 7440 Sb.

T cac chit 6 0,1,2,3,5,8 co thé 1ap dugc bao nhiéu s6 tu nhién 1é ¢6 bén chit sb d6i mot khac
nhau va phai c¢6 mit chit sé 3.
Loi giai

* bit X ={0;1;2;3,5;8} .

Goi s6 tu nhién c6 bon chir s6 khac nhau 1a abed (a=0;a,b,c,d € X;a,b,c,d d6i mot khac
nhau).

Do s6 can lap lasd 1énén d e {1; 3 5} va phai c6 mit chit sé 3 nén ta c6 cac truong hop.

¢ TH1: a=3 khi d6 s6 c6 dang 3bcd .
C6 2 cachchon d,vi d #a,d e{1;3,5}.
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Cau 134:

Cau 135:

C6 4 cachchon b,vibzab=d,beX.

C6 3 cachchon c,vi c#2a,c#b,c#d,ce X.
Theo quy tic nhan c¢6 1.4.3.2=24.

¢ TH2: b =3 khi d6 sb c6 dang a3cd .

C6 2 cachchon d,vi d #b,d €{1;3;5} .

C6 3 cachchon a,vi azb,a=d,a=0,aeX.
Co6 3 cachchon c,vi c#a,c#b,c#d,ce X.
Theo quy tic nhan c¢6 1.2.3.3=18.

¢ TH3: ¢ =3 khi d6 s6 ¢6 dang ab3d .

C6 2 cachchon d, vi d #c,d 6{1;3;5}.

C6 3 cachchon a,vi a#c,azd,a=0,aeX.
C6 3 cachchon b,vib=#ab=#c,bzd,beX.
Theo quy tac nhan c6 1.2.3.3=18.

* TH4: d =3 khi d6 sb c6 dang abc3.

Cb6 4 cachchon a,vi a#d,az0,aeX.

C6 4 cachchon b,vibz#ab=d,beX.

C6 3 cachchon c,vi c#a,c#b,c#d,ce X.

Theo quy tic nhan c6 1.4.4.3=48.
* Theo quy tic cong c6 24+18+18+48=108.
bé hon 100.

Mot cong ty c6 9 nam va 13 nir trong d6 c6 dang 2 cap vo chong. Cong ty mudn chon 1 d6i choi
tham du teambuilding gom 5 ngudi. Hoi ¢6 bao nhiéu cach chon ra 5 ngudi trong s6 22 nguoi do
nhung khong ¢6 cap Vo chong nao?

Loi giai

Dé chon ra 5 nguoi trong s6 22 nguoi d6 nhung khong c¢é cap vo chong nao ta co cac TH sau:

TH1: Chon 5 nguoi tir 18 ngudi khong c¢6 cap vo chdng nao co C;, cach.
TH2: Chon 1 nguoi tir 2 cap vo chong va 4 ngudi tir 18 nguoi c6 C;.C,h cach.

TH3: Chon 2 nguoi tur 2 cap vo chdng sao cho khong phai 1a mét cap va 3 nguoi tir 18 nguoi:
¢6 (CZ-2)C;, cach.

Vay c6 24072 cach.

C6 28 phan thuang géom 9 cudn sach, 8 cudn sd, va 11 chiée but duge phét cho 14 hoc sinh gioi,
mdi nguoi nhan duoc 2 phan thuong khac loai. An va Binh 14 hai trong sb 14 hoc sinh duoc nhan
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Cau 136:

thuang. Hoi co bao nhiéu cach phat phan thuéng cho 14 hoc sinh d6 dé An va Binh dugc nhén
phan thuong c6 loai gidng nhau?

Loi giai
Goi a 1a s6 hoc sinh nhan duoc sach va sd; b 1a s6 hoc sinh nhan duoc sach va but; ¢ 1a sb
hoc sinh nhan duoc sb va bat. Ta co: a+b=9, a+c=8va b+c=11.
Giairataduoc a=3, b=6, c=5.
Xét ba truong hop sau :
TH 1: An va Binh cung nhan dugc sach va $6. Co 3 nguoi cung nhan dugce sach va $0, trong do
c6 An va Binh. Vi vy can chon ra 1 nguoi trong s 12 hoc sinh dé nhan sach va sb suy ra cé
Cll2 cach chon. Sau d6 chon ra 6 em trong s6 11 hoc sinh con lai dé nhan sach va but va 5 hoc
sinh con lai nhan s6 va but. Vay s6 két qua trong TH nay la: C;,.C;,
TH 2: An va Binh ciing nhan dugc sach va bat. Lap luan tuong tu TH 1 ta c6 s6 két qua trong
TH nay la: C,.CJ.
TH 3: An va Binh cting nhan dugc s6 va bit. S6 két qua trong TH nay 1a: C.C;.
Vay c6 C,.C5 +C,.C2+C}.Cd =51744 cach phat phan thuong thoéa méan bai toan.
Tu cac chirsd 0 L 2; 3 4: 5 ¢6 thé lap dugc bao nhiéu s6 tu nhién c6 bén chir s6 khac nhau,
trong d6 chir s6 2 va 3 khong dung canh nhau.

Loi giai
* it X ={0;1;2;3;4;5}.
Goi A 1a tap hop gom céc s6 tw nhién c6 bon chit s6 khac nhau ma khong quan tam dén chix s6
2 va 3 co6 dirng canh nhau hay khong.

B 1a tap hop gom cac sb tu nhién gdm bdn chir s6 khac nhau ma chirs6 2 va 3 dung canh
nhau.

C 1a tap hop gom céc s ty nhién gdm bdn chir s6 khac nhau ma chit sé 2 va 3 khong ding
canh nhau.

Khi do: n(C)=n(A)—n(B).

Goi a,8,3,3, 14 sb tu nhién gom bdn chit s6 khac nhau (a, #0;a,,a,,a,,a, € X;a,,a,,a,,a, doi
Mot khac nhau).

* Néu a,a,a,a, 1a s6 ty nhién gdm bén chir s6 khac nhau ma khong quan tim dén chir s6 2 va
3 ¢6 dung canh nhau hay khong.

¢ @, ¢6 5 cach chon, vi a #0,8 € X..

a, co 5 cach chon, vi a, #a,,a, € X..

a, c6 4 cachchon, vi 8, #a,,a,#a,,8, € X.

a, c¢6 3 cachchon, vi a, #a,,8, #a,,a8, #a,,a, € X .

Suy ra, ¢ 5.5.4.3=300 s0.

*+ Néu a,a,a,a, 1a sé ty nhién gdm bén chit s§ khac nhau ma chit sé 2 va 3 dang canh nhau.

+ Truong hop 1: Hai chirs6 2 va 3 ding o vi tri a, va a,.
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Néu hai chir s 2 va 3 theo thir ty ding ¢ vi tri a, va a, thi

a, co 1 cachchon,vi a, =2.

a, co 1 cach chon, a, =3.

a, c6 4 cachchon, vi 8, #a,,8, 73,8, € X..

a, c6 3 cachchon, vi a, #a;,a, #a,,3, #3,,8, € X .

Suy ra, ¢6 1.1.4.3=12 sb.

Twong tu, chir s6 3 dang ¢ vi tri a, va chirs6 2 duang ¢ vi tri a,; ta ciing 1ap dugc 12 s0.
Do d6, trong truong hop nay c6 12+12 = 24 sb.

+ Truong hop 2: Hai chirsé 2 va 3 dang o vi tri a, va a,.

Néu chir s 2 dang & vi tri a,, chir s 3 dang ¢ vi tri a, thi

a, c63 cachchon,vi a #0,a #2,a #3,8, € X.

a, co 1 cachchon, vi a, =2.

a, c¢6 1 cach chon, vi a, =3.

a, c6 3 cachchon, vi a, #a;,8, #a,,3, #3,,8, € X .

Suy ra, ¢6 3.1.1.3=9 sb.

Tuong tur, chir s6 3 dtng ¢ vi tri a,, chir s6 2 dung & vi tri a,; ta cing lap dugc 9 sb.
Do d6, trong trudng hop 2 ¢6 9+9=18 6.

+ Truong hop 3: Hai chir s6 2 va 3 dtng o vi tri a, va a,.

Tuwong tu trudng hop 2, ta lap dugc 18 sb.

Do d6 c6 tat ca 24+18+18=60 6 c6 bon chir s khac nhau ma chit s6 2 va 3 ding canh nhau.
* Vay s6 cac s6 co bon chir s6 khac nhau ma chit s6 2 va 3 khong ding canh nhau la

300—60 = 240 sb.

Cau 137: Cho da giac déu 30 canh ni tiép duong tron. Xac dinh s6 hinh thang khong 14 hinh chir nhat c6
4 dinh 1a cac dinh cta da giac déu noi trén.
Loi giai

Hinh thang ndi tiép dudng tron 13 hinh thang can va ludn co truc d6i xtmg di qua tdm nén ta chi
xét tryc ddi xtimg vudng goc voi hai day ciia hinh thang trong hai truong hop.

TH1: Truc d6i xng ctia hinh thang di qua hai dinh cua da giac déu

Chon mét truc ddi ximg ¢6 15 cach

MOi truc dbi ximg nhu vay ta c6 C2 cach chon cac dinh caa hinh thang nhan truc ddi xing d6
Suy ra 15.C% =1365 hinh thang c6 truc dbi xtng di qua cac dinh da dién

TH2: Truc d6i xtmg khong di qua dinh cua da giac déu

Chon mét truc dbi xtmg nhu vay ta ¢6 15 cach

Mai truc doi xtng nhu vay ta co CZ cach chon cac dinh cia hinh thang nhan truc ddi Xung do

Suy ra 15.C% =1575 hinh thang c6 truc dbi xtimg khong qua cac dinh cta da gidc déu
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Cau 138:

Cau 139:

Cau 140:

Lai c6 CZ =105 hinh chit nhat 12 hinh thang c¢6 hai truc ddi xtmg nén s hinh thang thoéa méan
yéu cau bai toan 14 1365+1575—105 = 2835.

Co tit ca bao nhiéu sd tu nhién co ba chit sé abc saocho a, b, ¢ 1a d6 dai ba canh ctia mot tam
giac can.
Loi giai

Khong mat tinh tong quat, gia st a=bh =c<2a.

TH1. a=b=1 =>c<2=c=1.

TH2: a=b=2 =c<4=ce{l;2;3}.

TH3:a=b=3 =c<6=ce{1;2;3,4,5}.

TH4: a=b=4 =>c<8=ce{],23,4,5...;7}.

TH5: a=be{56;7;8,9} =ce{l;23;..;9}.

Do d6 c6 tit ca 1+3+5+7+9.5=61 bo s thoa min bai toan trong d6 c6 9 bd s6 1a do dai ba
canh cia mot tam giac déu va 52 bo s 1a do dai cua ba canh tam giac can khong déu.

Véi mdi bo basd a, b, ¢ 1a do dai ba canh cua tam gidc cin, ta co 3 cach sip xép dé tao
thanh mot s ¢6 ba chix sd.

Vay s6 cac s can tim la: 9+52.3=165.

C6 bao nhiéu sb ty nhién c6 5 chir s6 ma téng cac chir s6 trong mdi s6 1a 3.
Loi giai

Tong 5 chit s6 bang 3 thi tap hop céc s6 d6 co thé 1a {0,1,2}, {1,1,1}, {3,0}.
THI1:sd¢c6 5 chﬁ’ségém 3 chitsd 0,1 chitsd1valchirsd 2:

Chon chit s0 x&p vao vi tri dau cd 2 cach, xép chit so con lai vao 4 vi tri cudi ¢ 4 cach nén
co: 24=8

TH2: s6 ¢6 5 chir s6 gdm 3 chitsé 1, 2 chirsb 0 c6 6 sd.

Xép s6 1 vao vi tri dau c6 1 cach, 2 s6 1 con lai vao 4 vi tri cudi c6 C? cach nén co: C2 =6
TH3: s6 ¢6 5 chir sb gdm 1 chits6 3, 4 chitsbé 0 c6 1 sb.

Vay c6 8+6+1=15 sd thoa yéu cau bai toan.

Mot hop dung 20 vién bi khac nhau dugc danh sb tir 1dén 20. Léy ba vién bi tir hop trén 1O
cong sé ghi trén dé lai. Hoi co bao nhiéu cach lay dé két qua thu duoc 1a mot s chia hét cho 3?
L&i giai

20 vién bi khac nhau duoc danh s tir 1dén 20, chia lam ba phan:

Phan 1gom céc vién bi mang s6 chia hét cho 3, ¢6 6 vién.

Phan 2 gdm cac vién bi mang sb chia cho 3du 1, c6 7 vién.
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Cau 141:

Cau 142:

Phan 3gdm cac vién bi mang s chia cho 3du 2, co 7 vién.

L4y ba vién bi tir hop trén roi cong sé ghi trén do lai, duoc mot s6 chia hét cho 3c¢o cac trudng
hop sau:

Truong hop 1: liy dugc 3vién bi & phan 1, c6 CZ cach.

Truong hop 2: liy dugc 3vién bi & phan 2, c6 C2 cach.

Truong hop 3: lay dugc 3vién bi ¢ phan 3, co C2 cach.

Truong hop 4: liy duoc 1vién bi & phan 1, 1vién bi & phan 2 va 1vién bi & phan 3, c6
C..C:.Cicach.

Viy c6 Cd+C?+C?+C..Cl.C) =384 cach lay duoc ba vién bi thoa min yéu cau bai toan.

Cho tap hop A= {1; 2;3;4,5;6;7;8; 9} .C6 bao nhiéu s6 gdbm 4 chir s6 dugc chon tir tip Ava chia
hét cho 6.

Loi giai
Goi A 12 bién ¢b “ chon duoc sb ¢6 4 chir sb chia hét cho 6 7

Sb dugc chon c6 dang abcd .

S6 duge chon chia hét cho 6 <> né chia hét cho 2 va 3, nén de {2;4;6;8} = c6 4 cach chon d

Ta thdy abcd chia hét cho 3 <> phai chia hét cho 3, xét cac truong hop xay ra
TH1: Néu a+b+d chia hét cho 3 thi ¢ chia hét cho 3 nén ¢ e {3, 6, 9}, c c6 3 cach chon.
TH2: Néu a+b+d chia cho 3 du 1 thi c chia3 du 2, nénc e {2, 5, 8}, ccd 3 cach chon
TH3: Néu a+b+d chia cho 3 du 2 thi cchia3 du 1, nénc e {1,4,7}, ccd 3 cach chon
Trong moi truong hgp thi ¢ luén c6 3 cach chon; a va b c6 9 cach chon; d c6 4 cach chon.
Vay: n(A)=4.3.9.9=972 sd.
Tir cac chit s6 1,2,3,4,5,6 1ap duoc bao nhiéu s6 ty nhién, mdi s6 gom sau chir s6 d6i mot khac
nhau sao cho tong cua ba chit s6 dau va tong cua ba chir s6 cubi hon kém nhau mot don vi?
Loi giai
Goi 6 can lap c6 dang a,a,8,3,3,8, ; & #a,;i # j;i, j=1,6;a €{1,2,3,4,5,6}.

bit Xx=a, +a,+a,,y=a,+a; +a;.
X+y=21

x+y=21 x=10;y=11

Ta co: S x-y=1l < .

[x—y|=1 x=11;y =10
X—-y=-1

x=10

Truong hop 1: { 11 = 8+ 8 +3 =10, khido (a;a,58,) €{(1;3;6),(2:3;5),(1;4;5)} va3

vi tri sau xép 3 chit s6 con lai trir (a,;a,;3,).
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Viy c6 3.31.31=108 $6.
Truong hop 2: Tuong tu Truong hop 1, chi dao vi tri dau va cudi.
Viy c6 tat ca 2.108 =216 sd.

BAI TOAN PEM BANG CHIA KEO EULER

Cau 143:

Cau 144:

Bai toan co ban:

Bai toan chia keo Euler 1a mot bai toan t6 hop xuat hién tir thoi xa xua, day 1a mot bai toan rat
hay va c6 nhiéu @ng dung trong Toan hoc. Xuat phat tir mot van dé rat don gian, nha bac hoc
Leohard Euler da phat biéu né thanh mot bai toan nhu sau:

"C6 m chiéc keo giéng nhau, can chia chiing cho N em bé. Hoi ¢ bao nhiéu cach chia keo
nhu vay?"

Phwong phap giai bai toan co ban

Néu goi s6 keo ma mdi em bé nhan duoc lan luot 13 X, X,,..., X (OS X, <m;Vi:l<i< n) .
Bai toan khi d6 s& tr thanh: Dém s nghiém nguyén khong 4m cia phuong trinh:

X, + Xy +-+ X, =M

coi rang gitra mdi em bé c6 mot s6 0 va sb keo clia em bé thir i nhan duoc s& biéu dién bang
mot day gdm x, s6 1, thi bai toan tré thanh dém s6 cau hinh c6 dang:

11.1011...10..011.. .1
L 4 L 2 L 2

Xl XZ Xn
Véimsélvan-1s60
Nhu vay, thuc té ta dang dém s6 cach dat n—1 s6 0 vao mot day gdm m+n—1 vi tri, con lai
s& 1a cac s6 1. Theo quy tic to hop khong 1ap, sb nghiém cia bai toan s& la: C

m+n-1
Thay giao mudn chia mot hop but bi gdm 12 chiéc giéng hét nhau cho 10 hoc sinh sao cho méi
ban c6 it nhat 1 chiéc. Hoi thay ¢ bao nhiéu cach chia?

Lai giai

Céch 1: Ap dung phuong phép chia keo Euler: S6 cach chia C., =55 cach.
Cach 2: TH1: Trong 10 ban ¢6 1 ban duogc 3 but, cac ban con lai mdi ng 1 but: ¢6 10 cach chia
TH2: c6 2 ban mdi ng hai but, cac ban con lai mdi ng 1 bat: c6 C; =45 céch chia.
Viy co tit ca 55 cach chia.

Nhan xét: cach 2 chi ding duoc khi s6 lugng vat duge chia chénh 1éch so vai sé phan chia ra
rat nhé.

Bé Nam c¢6 10 vién bi mau xanh, 8 vién do va 8 vién vang; cac vién bi cung mau giéng hét nhau.
Bé mubn chon ra 10 vién ddng thdi mdi mau nhiéu nhit 5 vién dé ting bé An. Hoi bé co bao
nhiéu cach chon.

Loi giai
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Goi 56 bi mau xanh, d6 vang bé Nam chon ra twong tmg 13

"y.z X+y+z=10 N (6—x)+(6—y)+(6—z):8.
X<5,y<51z<5 6-x>16-y>16-z2>1

Vay s6 cach chon 1a CZ =21 cach.

Céu 145: Siéu thi con 10 chai nuéc rira bat gidng hét nhau dwoc ban giam gia, co 5 khach hang & quay
nudc rira bat dang dinh mua hang. Hoi siéu thi c6 tat ca bao nhiéu cach ban 10 chai nuéce rira bat
cho 5 vi khach do.

Loi giai
S6 chai nuéc rira bat ban cho mdi vi khach lan lugt 1a x;,i =15. Khi d6 mi bo (X,)_-, 1a mot
nghiém khong am ctia bat phuong trinh X, + X, +---X, <10.
Bat phuong trinh dua vé dang tim s6 nghiém khong 4m cta phuong trinh
X, +X, 4+ % +m=10
Pap s6 C, cach.

Céu 146: C6 bao nhiéu cach phan phéi 2023 quyén sach toan gidng hét nhau cho 100 cira hang ban sach
sao cho mdi cira hang nhan duoc it nhat mot cudn sach?
Loi giai

Goi X, X,,..., Xloo(xl,xz,..., X100 € N*) lan luot 14 sb séch ma mdi cua hang nhan dugc.
Taco X +X, +...+ X, =2023.

Viét day 11...11. Ta théy, v6&i mdi cach dién chin muoi chin sé 0 vao day trén ta dugc mot bo
202356

nghiém nguyén duong cua phuong trinh.
Do d6, c6 C5y,, cach dién chin muoi chin s6 0 tng véi Cje,, nghiém nguyén duong ctia
phuong trinh da cho.
Vay c6 Cio,, cach chia sao cho mdi cira hang nhan dugc it nhat mot cudn sach.
Céu 147: C6 N vat giéng hét nhau va m hopp phan biét (n>m,n,meN").
a) Hoi co bao nhiéu cach phan phdi hét n vat d6 vao m hop da cho?
b) Hoi ¢ bao nhiéu cach phan phdi hét n vat dé vao m hop da cho sao cho mdi hdp co it nhat mét vat?
Loi giai
Dénh s6 cac hop theo tht ty tir 1 dén m . Gia sir ta di phan phdi hét n vat vao m hop da cho.

Goi x, 1a s6 vat duoc phan phéi cho hop thi i, voi i =1,m.

a) S6 cach phan phdi thoa man bang s6 nghiém nguyén khong am cia PT X, +X, +...+X_=n

m-1
m+n-1-*

vabing C
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Cau 148:

b) S6 cach phan phdi thoa man mdi hdp cé it nhat mot vat bang s6 nghiém nguyén cua hé
phuong trinh

X + X +...+X, =N
x >1, Vi=1m.

Két qua can tim 1a C™.

Cho mot nhém c6 5 co gai, ki hiéu 1a G,,G,,...G, va 12 chang trai dugc xép vao 17 chiéc ghé

duoc sap thanh mot hang ngang sao cho cac diéu kién sau ddng thoi thoa man:

1) Mdi ghé c6 ding mot ngudi ngoi;

2) Thir ty ngoi ctia cac co gai, xét tir trai qua phai 1a G,,G,,G,,G,,G;;

3) Giita G, va G, c6 it nhat 3 chang trai;

4) Gitra G, va G, c6 it nhat 1 chang trai va nhiéu nhat 4 chang trai;

Cau 149:

C6 tat ca bao nhiéu cach xép nhu vay?
Loi giai
Goi X, 1a s6 cic chang trai ngdi bén ngoai G,, X, 1a s cac chang trai ngdi giita G, va G,,. X
14 s6 cac chang trai ngdi giira G, va G, X la sO cac chang trai ngdi ngoai G, . Theo baira ta
X + X, + X =12
co 1 X, >3
1<x,<4

biata=x +Lb=x,-2,c=x+Ld=x,+Le=x+1

a+b+c+d+e+x,=14

Suy ra ta tim cac nghiém nguyén duong cua phuong trinh
y ghie guy g p g {1 <x <4

Ta c6 s6 nghiém caa hé trén 1a C;, +C, +C,i +C,; =1161. Vi cac chang trai c6 thé dbi chd cho

nhau nén s6 cach xép 1a 1211161 cach.

C6 bao nhiéu cach xép 30 vién bi gidng nhau vao 5 chiéc hop khac nhau sao cho: Hop 1 c¢6 it
nhat 5 vién bi; hop 2 va hop 3 ¢6 khéng qua 6 vién bi.

Loi giai
S6 cach phan phdi thoa man biang sé cach phan phdi 25 vién bi cho 5 hop va thoa man diéu
kién hop 2 va 3 déu cé sb bi nho hon hoic bang 6.

+ S6 cach phan phdi 25 vién bi cho 5 hop la: Cj, = 23751.

+ S cach phan phdi 25 vién bi cho 5 hop sao cho hop 2 chira s6 bi 1on hon hoic bang 7 1a: C5,
Tuong tu: S6 cach phan phdi 25 vién bi cho 5 hop sao cho hop 3 chira s6 bi 16n hon hoic
bang 7 la: C,,.
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Cau 150:

Cau 151:

Cau 152:

S6 cach phan phdi 25 vién bi cho 5 hop sao cho ca hop 2 va 3 chitra sé bi 16n hon hodc bing
7 la: Cp.

Do d6, s6 cach phan phdi thoa man diéu kién la: Cj, —|2C2 —Ci|=10486.

Cho da giac déu 10 canh noi tiép trong duong tron tim O. C6 bao nhiéu tam gidc ma cic dinh

la 3 dinh cta da giac va 3 canh 1a 3 duong chéo cua da giac?
Loi giai

Goi s6 do mdi cung chira mot canh cua da giac déu 1a 1 don vi

Xét mot tam giac thoa yéu cau bai toan, voi mdi dinh goi s6 do 3 cung chira 3 canh cia né 1a
X,Y,z thitacd x,y,z2>2 va x+y+z=10.

X'=x-1
5 , x,y,z'>1
bat{y=y-1=¢ '~ _.
, X'+y'+7'=7
Z'=71-1

Phuong trinh X' +Yy'+2'=7 ¢6 C. =15 nghiém nguyén dwong.

Thuc hién cho 10 dinh nhung mdi tam giac dugc dém 3 1an ¢ng véi 3 dinh cia no.
A A e aooa o 10 .y
Vay so tam gidc thda yéu cau bai toan la: 3.15 =50 tam giac.

Cho da giac déu AA,...A, noi tiép trong dudng tron tam O . Biét rang s6 tam giac c6 dinh 1a 3
trong 2n diém A, A,,.., A, gap 20 lan so v&i s hinh chit nhat cé dinh 1a 4 trong 2n diém
AA,.. A, . Timn?

Loi gidi
Sé tam giac ¢6 cac dinh 1a 3 trong 2n diém A, A,,..., A, la: C .

Ta thiy ung véi hai duong chéo di qua tim O cua da giac AA,...A, cho tuong (ng mot hinh
chit nhat c6 4 dinh la 4 diém trong 2n diém A, A,,..., A, vanguoc lai mdi hinh chit nhat nhu
vay sé& cho tuong tmg hai dudng chéo di qua tim O cua da giac. Ma s6 dudng chéo di qua tAm
ctia da giac 1a N nén s6 hinh chir nhat c6 dinh 1a 4 trong 2n diém bang C°.

—20MD g,

Theo gia thiét: C3 =20C? < 5

2n(2n-1)(2n-2)
|

Cho da giac déu c6 2023 dinh noi tiép dudng tron tim O. Tim s tam giac ¢ 3 dinh 1a 3 dinh
cua da giac d6 nhung khong c6 canh nao la canh cua da giac da cho.
Loi giai

S6 tam giac c6 3 dinh 1a 3 dinh cta da giac 1a CJ,, tam gidc.

+ TH1: S6 tam giac c6 2 canh la 2 canh cua da giac da cho bang sb cach chon ra 3 dinh lién
tiép ciia da giac 2023 canh=>C¢6 2023 tam gic c6 2 canh la 2 canh cua da gic di cho.
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Cau 153:

Cau 154:

+ TH2: S tam gidc c6 dung 1 canh 1a canh cua da giac di cho bang s6 cach chon ra 1 canh va
1 dinh khong lién véi 2 dinh cta canh d6=>C6 2023 cach chon 1 canh va 2019 cach chon
dinh=C06 2023.2019 = 4084437 tam giac c6 dung 1 canh la canh cta da giac da cho.

Vay co C3,;, — 20234084437 =1373732311 tam giac thoa man yéu cau bai toan.

Cho hai duong thang d, va d, song song véi nhau. Trén d, c6 10 diém phan biét, trén d, c6 n
diém phan biét (n>2). Biét rang c6 33540 tam giac co cac dinh 1a ba trong s6 cac diém thuoc
d, va d, néi trén. Tim tong cac chir s6 cia n.

Loi giai
Ta thay cir mot diém bat ky trén dudng thang d, cung véi hai diém phéan biét trén d, hoic cir
mot diém bat Ky trén duong thang d, ciing voi hai diém phan biét trén d, tao thanh mot tam
giac.

Do d6 tong s6 tam giac thoa man dé bai 1a 10.C7 + nC/ tam giac.

, I
Theo gia thiét ta co: 10.C§ + nCle =33540 10.% +45n = 33540
n=78 (thda mdn)

< 5n(n—1)+45n-33540=0 <> 5n* +40n-33540=0 < )
n=-86 (logi)

Vay n=78 thoa man yéu cau bai toan.

Cho da giac déu c6 100 dinh. Hoi c6 bao nhiéu tam giac tu duoc tao thanh tir cac dinh cia da
giac déu da cho?
Loi giai

A;

Ay - Asi

Panh sd cac dinh 1a A, A,,..., A,,.

Xét duong kinh A A, ciia duong tron ngoai tiép da giac déu da cho. Puong kinh nay chia 98
dinh con lai cia da giac déu lam hai phan, mdi phan 49 dinh: tr A, dén A, vatir A, dén A, .

Khi d6 mdi tam giac c6 dang A A A, la tam gidc tu khi va chi khi A, A; cung nam trén nira

dudng tron tire 13 cing thuéc mot phan mé ta & trén.
Chon dinh A c6 100 cach.

Chon ntra duong tron co6 2 cach.

12 | Ths. Lé Viét — THPT Thing Long, Ha Noi — Phone: 0835221183 - On thi cam két diém s&



Trung tam BDVH Unix Thang Long — Fanpage: https://www.facebook.com/unixthanglong/
| [0 website: onthivip.com | [1 Kénh Youtube: UnixTL[] CSKH (zalo): 081.234.2211

Chon 2 dinh A, A, c6 Cj, cach.

Gia st tam gidc AAA, 1a tam gidc ti tai A thé thi tam gidc A, AA ciing duge dém thém 1 14n

vao sb cac tam giac ti ké trén. Tuy nhiéu hai tam giac nay chi 13 mét, vay ta da d&ém lip hai lan.

100.2.C2,

Tom lai s6 tam giac ti c6 thé lap duogc 1a =117600.

Céu 155: Trong mat phang cho 3 diém phéan biét A B,C. Tir A dung m duong thang, tir B dung n duong
thang, tir C dung p duong thang. Trong sb cac duong thang vira dung khong ¢6 3 dudng thang
nao dong qui va khong c6 cip duong thang nao song song. Tim s cac tam giac tao boi cac duong
thang dyng tir 3 diém A, B,C, trir ba diém A B,C.

Loi giai
S6 cac giao diém nam trén 1 duong thang ké tir Ala n+p.

S6 cac giao diém nam trén 1 duong thang ké tr B 1a m+p.

S6 cac giao diém nam trén 1 duong thang ké tir C 1a m+n.
Suy ra tong tat ca cac giao diém la %[m(n+ p)+n(m+p)+p(m+n)|=mn+np+mp.

Mot bo ba giao diém khong thang hang s& tao thanh 1 tam giéc.

Vay s6 tam giac duoc tao ra la C? -mC? _—nC: —pC?

mn+np+mp n+p m+p n+m*

Cau 156: _ Hinh v& bén trai dudi day la mot ludi 6 vudng kich thudc 3x2 ¢6 12 nut ludi. Tu 12 nut ludi
c¢6 thé chon 3 nat lam 3 dinh cia mot tam giac vudng. Hinh v& bén phai minh hoa mot s6 loai
tam giac vudng. Hoi c6 bao nhiéu tam giac vuoéng c6 3 dinh duogc ldy tir 12 nat ludi 6 vudng.

[ Y S Y A 3

Léi giai

O
~

Aq

* TH1: Cac tam giac vuong c6 2 canh goc vudng chira canh cia hinh vudng don vi.

Co6 CZ2.C; =18 hinh chit nhat. Suy ra c6 18.4=72 tam giac vudng.
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* TH2: Cac tam giac vuong c6 2 canh goc vudng khong chira canh cua hinh vuéng don vi.

+ TH2.1: Tam giac vuong tai A,, A;, C,, C; = c6 4.3=12 tam giac.
+ TH2.2: Tam gidc vudng tai B, B, = c¢6 2 tam gidc.

+ TH2.3: Tam gidc vudng tai B,, B, = c¢6 4.2+1+1=10 tam giac.
Viy c6 tong sb tam giac vudng 72+12+2+10=96.

Cau 157: Cho tam giac ABC, trong tam giac tir A chia thanh 7 tam giac nho, tir B ké duong thang cat
tat ca cac canh cua tam giac. Hoi trong hinh c6 tit ca bao nhiéu tam giac?
A

M

~

Loi giai
+ S tam giac tao boi 8 duong thang tir A va cac doan thang trén canh BC 1a s6 cach chon 2
duong thang tir 8 duong thang xuét phat tir A.

Suy ra c6: C. =28 tam giac dang nay.

+ Sb tam giac tao boi 8 duodng thang tir A va cac doan thang trén canh BM 1a s cach chon 2
duong thang tir 8 duong thang xuat phat tir A.

Suy ra c6: C. =28 tam giac dang nay.

+ S tam giac tao boi 7 duong thang tir A va cac doan thang trén canh BC, BM 1a s cach
chon 1 duong thang tir 7 duwong thang xuat phat tir A.

Suy ra c6: C; =7 tam giac dang nay.

Vay tat ca co: 28+ 28+7 =63 tam giac duoc tao thanh.
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