Khao sat moén chuyén lan 2
Mon: Toan 12
Thoi gian 180 phuit

Cau 1. Giai phuong trinh
?(z + 1) = 2(z + m)(z + 2m)

v6i m 1a tham sb thue.

Cau 2. Cho tit giac ABC'D nai tiép trong duong tron (O). Goi E, F, G theo thit ty 1a
gido diém ctlia cac cip duong thing AB va CD, BC va DA, AC va BD. Cac
duong tron (DAE), (DCF) cat nhau tai diém thit hai H. Phan gidc clia géc
ZAHB cat AB tai I, phan giac ctia goc ZDHC cat C'D tai J. Ching minh
rang I, G, J thang hang.

Cau 3. Ky hieu R* 1a tap hop tat ca cac sb6 thyc khac 0. Tim tat ca cac ham so lien
tuc f: R — R* théa man
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Cau 4. Tim tt ca cac bo ba s6 nguyen duong (z;y; z) thoa man
(z+ 1™ +1=(x+2)
Cau 5. Cacsb 1,2,...,n% duge dien vao bang kich thudc n x n theo cach nhu hinh vé.

Xo6a di n s6 tit bang, sao cho khong c¢6 hai s6 nao dude x6a cliing hang, cling
nhu khong ¢6 hai sé6 nao dudge x6a ciing cot. Hay tim tong cac s6 con lai clia

bang.
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Dap an
Cau 1. Phuong trinh da cho tuong duong véi z* + 2% — 222 — 6maz — 4m? = 0 &
4m? 4+ 6zm — (' + 2° — 22%) =0
Coi day la phuong trinh bac hai 4n m va z 1a tham s6. Ta c6
A =92" +4(z* + 2° — 22%) = 222 + 1) > 0
—3z—2(2+1 —9p2 2 N
xﬁ(m—l—): 2x2—4x —%—I’V&
my = — 20%—2x 2?2
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T d6, phuong trinh da cho tuong duong véi

tu do my =
—3z+x(22+1)
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Tu do, giai duge
1
T2 = -1+ \/1—2m y X34 = §Z|: \/1+8m
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Cau 2.

Lai giai 1. Tu gia thiét suy ra (HD; HE) = (AD; AE) = (AD; AB) = (CD;CB) =
(CD;CF)= (HD;HF) (mod «) do d6 H, D, F thing hang.

Ap dung bd dé Mi-ken cho tam giac BEC, ta dugc cac dusng tron (BAF), (CFD)
va (DEA) ciing di qua mot diem (khac D). Do dé bon dusng tron (BAF), (CFD),
(DEA),(EAB) cung di qua H.

Vay

(HA; HD) = (EA; ED) = (EB; EC) = (HB; HC) (mod 7)

va

(CB;CH)=(CB;CD)+ (CD;CH) (mod 7)
= (AB;AD)+ (FD;FH) (mod )
= (FA;EH) (mod 7) = (DA; DH) (mod 7)
B AHDA Vivay 5 = 48 — 2€
c_ac
1A~ GA
Suy ra GI,GJ la phan giac cua goc ZAGB, ZCGD theo thu ty dé va vi vay,
I,G, J thing hang.
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Loi gidi 2.

Tu gid thiét, suy ra (HD;HE) = (AD;AE) = (AD;AB) = (CD;CB) =
(CD;CF) = (HD; HF) (mod ). Suy ra F, H, F thang hang.

Ap dung b dé Mi-ken cho tam gidc BEC ta dudc cac duong tron (BAF), (CFD)
va (EDA) cing di qua mot diém (khac D) va do do, bon dudng tron (EDA), (FCD),
(FAB), (EFBC) cung di qua H.

Mat khac
(D.C. B, J) = FED JD HD-sin(HFE;HD) HDsin(HJ;HD)
T EC " J HCsin(HE; HC) ~ HEsin(HJ; HE)
sin(AD; AB)
~ sin(BC; BA)
wa titano tir ( A F T\ — M Ty A4 va da nhén n]rﬁén ~v11van tam (+am (1)
va tuong t (B, A, E, 1) = Fgagay T do, va do phép chieu xuyen tam (tam &)
bao toan ty s6 kép, suy ra G, I, .J thing hang.

Cau 3.
. 1
+ Néu f(z) = ¢ Vz € R thi hodc ¢ = —1 hoiic ¢ = 5
Néu ton tai g € R sao cho f(xg) = —1 thi

14 fly— ) + fly—w0)

fy) = flzo+ (y — x0)) = 1= 2/ (y — a0)

-1 VyeR

N 1
Néu ton tai o € R sao cho f(xg) = 5 thi

st /y—20)—5-fly—m0) 1
1+ f( — CC()) 2
+ Xét truong hop f(x) khong dong nhat bang hing s6. Trong (1), thay x,y bdi

3, ta duge f(z) = 2f(1%l_2;{§))2
T d6 suy ra —1 < f(z) < 3 Vaz (do f(z) # —1; & Va).

fy) = flxo+ (y — m0)) = vy eR
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1-2f(x
Dat g(z) = T]{((I; , do nhan xét trén thi g(z) > 0 Vz va do f(z) lién tuc,
nén g(x) lien tuc. Ta ¢

@) )~ F () Fw)
1-2f(z+y)  1=2- 570w
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_1-2f(x) —2f(y) + 4/ () f ()
L+ f(z)+ f(y) + f(z)f(y)

C1=2f(x) 1-2f(y) _

S Ti ) 1+ /W) =g(z)9(y) (2)

Tu (2) va do g(z) lien tuc, theo két qua vé phuong trinh ham Cauchy, ton tai ¢ > 0

) l—g(z) 1-c
sao cho g(z) = c¢*. Do d6 f(z) = F -3

+ Th lai:

. 1—c*ty 3 — 351V

Ty = o e = 64 30
22"+ =247 2 — TV — 1 4 Y — Y
44+ 20" + 209 + Y 4 2 — 2¢% — 2¢Y + 2cFHY

et e e e f@)+ fy) — [(@)f(y)

142575 e L+ 2f(x)f(y)

1—¢"

2+ c*

. ) 1
+ Vay, tat ca cdc ham so f(x) phai tim la f(z) = -1, f(z) = 3 va f(z) =
véi ¢ > 0 nao do.
Cau4.Ditz+1=a,y+1=b,2+1=c.Dox,y,z € Z" néna,b,c € Z",a,b,c > 2
va
A +1=(a+1) < (a+1)-1)°+1=(a+1)
Suy ra (=1)*+1=0 (mod (a+ 1)) do d6 b 1é.
Do cong thiic khai trién nhi thitc Newton, ta ¢

Cla+1)(—1)" 1+ (=1 +1=0 (mod (a+1)?)

suy ra (a+1)| b va a chin
Mt khéc, do b > 2 nén Cla+1 =1 (mod a?)suy ra a| c va c ciing chin.
bat a = 2a1,c = 2¢; ta co

2af +1=(a+1)°—1=((a+1)" = 1)((a+1)" +1)
Suy ra ged(((a+ 1) —1); (a+ 1) +1) = 2. T d6, do 2a; | (a+ 1) — 1, nén dugc
(a+ 1) —1=2a},(a+1)" +1=2""
Tudoay =1, =1=0a=20b=3,c=2 Vay (xyy;2) = (1;2;1)
Cau 5. Ky hiéu a;; 1a dé chi s6 duge ghi 6 hang ¢ va cot j. Khi do, do cach xéac dinh

bang nén
a;=({—1)n+j Vi,j=1,2,...,n



Do céach x6a, nén hai s6 dugc x6a khong ciing hang, ciing nhu khong cting cot; hay
no6i mot cach khac, trén mdi hang va méi cot chi c6 ding mot sd duge x6a bd. Goi

A1jy s G2jyy - - - 5 Unjy, 18 CAC s6 xo6a di (6 day (J1, ja, - - -, Jn) 12 mOt hoan vi nao do cla
(12, )
Ta co
n n n n 2
, ~ n(n?*+1)
E Akjy, = E ((’f—l)n+3k>=n§ (k—1)+ E Jh=—mg
k=1 k=1 k=1 k=1

Suy ra téng can tinh bing
n*(n*+1) nn*+1) nn-—1)(n*+1)
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