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(Dé thi gom 01 trang) Thoi gian 1am bai: 150 phiat (Khéng tinh thoi gian phat dé)
Bai 1. (2,0 diém)
a) Véi a,b 1 cac s6 thuc duong théa man (a + b)(a — b) = 1. Tinh gia tri ctia biéu thic
P = J(4a + 50 + (3b)" — /(40 — 5) + (3b)".

b) Biét a,b 13 hai nghiém thyuc ctia phuong trinh 2° — 4z +¢ =0 va —a la mot nghiém thuc cua phuong

trinh 112° — z + 2¢ = 0 v6i ¢ 1a mot sb thuc khac 0. Tinh gia tri cua biéu thire o™ + ™% 4 *%.

Bai 2. (2,0 diém)

a) Mot 6 to va mot xe tai chuyén dong cung toc do khong doi a(km/h) doc theo hai con dudng giao nhau
huéng dén giao 16 (a > 0). Biét rang vao cac thoi diém 14 gio va 15 gid ciing ngay, khoang cach tir 6 t6 dén
giao 16 déu gap d6i khoang cach tir xe tai dén giao 16. Hoi xe tai dén giao 16 luc miy gio?

b) Anh Ha dy dinh lam mot cai mang nudc c6 dang hinh ling try ding c6 day 14 hinh thang can tir mot miéng
t6n c6 dang hinh chir nhat ABCD véi chiéu dai 2 (m) va chiéu rong 1 (m). Anh Ha thyc hién lam mang
nudce bang cach gip déu hai bén chiéu rong AB clia miéng ton, mdi bén z(m), 1én mot goc 60° nhu hinh

vé. Tim z dé hinh thang can EFGH c6 dién tich 16n nhat?
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Bai 3. (3,0 diém)
Cho tam giac nhon ABC (AB < AC) ndi tiép duong tron (O) c6 BE,CF 1a cac duong cao. Goi M, K theo
thir ti 1a trung diém ciia cac doan thang BC,EF. Goi N 1a giao diém cia hai dudng thang AM va EF. Ké
ND vuodng goc voi BC tai D.

a) Ching minh ring AKE = M vabadiém A, K,D thing hang.

b) Tiép tuyén tai A ciia duong tron (O) cat duong thang BC' tai Q. Chimg minh ring QB.DC = QC.DB.
Bai4. (1,5 diem)

S6 nguyén duong n duoc goi 1a s6 dep néu ton tai cac s6 nguyén a,b sao cho n = a* + 7b%.

a) Tim hai s6 dep co hai chir s6 va chia hét cho 11.
b) Chitng minh rang néu n 1as6 dep va n chia hét cho 11 thi % ciing 1a sb dep.

Bai 5. (1,5 diém)
a) Goi S 1a tap hop céc sb nguyén co gia tri tuyet dbi khong vuot qua 100. Chon ngiu nhién mot sé nguyén
a thudc tap S. Tinh xac sudt sao cho sé a duoc chon thoa min cic nghiém cua phuong trinh

2° —az +2a +10 = 0 déu 1a s6 nguyén. ‘
b) Cho tap hop A = {1;2;3;...;100} va tap hop B la tap hop con chira 11 phan tir cia tdp hop A. Ching
minh rang tp hop B ludn chira ba s6 a,b,¢ phéan biét sao cho a,b,c 1a dd dai ba canh ciia mot tam giac.
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Bai 1. (2,0 diém)

a) Véi a,b 1 cac s6 thyc dwong théa man (a + b)(a — b) = 1. Tinh gia tri ctia biéu thirc

1,0 diém
P = \J(4a +5) + (3b)° — (40 — 5) + (3b)".
Tacod (a+b)(a—b)=1=b"=a"—1 0,25 diém
Do ds P = /(4a +5Y + 9(a® — 1) — /(da — 5)° + 9(a® — 1) 0,25 didm
= J(5a +4)> — /(50 — 4) 0,25 didm
:‘5a+4‘—‘5a—4‘ ma b> =a” —1>0 nén a > 1,dodéd 0,25 diém
P =(5a +4)—(ba — 4) = 8.
b) Biét a,b 1a hai nghiém thyc ctia phuong trinh z° — 4z + ¢ = 0 va —a 1a mot nghiém cua
phuong trinh 112> — 2 4+2c =0 v6i ¢ 1a mot sd thuc khac 0. Tinh gia tri cua biéu thic 1,0 diém
a2025 _|_ b2025 _|_ 62025.
a+b=4 0,25 diém
Theo hé thic Vi-ét ta co
ab =c¢
—a 1a mot nghiém cua phuong trinh 112° — 2 +2¢ = 0 nén 11a> +a +2c = 0 0,25 diém
Tir d6 ta c6 duge 11a® +a +2ab=0= 11> +a+2a(4—a)=0=>a=0Va=—1 0,25 diém
Véi a=0 thi b =4;¢ =0 (loai)
Véi a = —1 thi b = 5;¢ = —5 (nhan) 0,25 diém
Véy a2025 + b2025 _|_ 02025 — _1
Bai 2. (2,0 diém)
a) Mot 6 to va mot xe tai dang chuyén dong cung téc do khong doi a(km/h) doc theo hai con
dudng giao nhau huéng dén giao 16 (a > 0). Biét ring vao céc thoi diém 14 gio va 15 gio | 1,0 diém
cung ngay, khoang céach tir 6 t6 dén giao 16 déu gap doi khoang cach tir xe tai dén giao 10. Hoi
xe tai dén giao 16 lac may gio?
Goi z (km) 1a khoang cach tir xe tai dén giao 1§ luc 14 gio (z > 0), 0,25 diém
21 (km) 1a khoang cach tir xe 6 to dén giao 16 lic 14 gio
Ta co ‘2:3 - a‘ = 2‘:3 - a‘ 0,25 diém
a=0()
= 42" —4axr + a® = 4(2* — 2az + a’) = dar — 30 =0 = a 2
r=—(n) 0,25 diém
4 s gA o qa1s L 3 ..
Suy ra thoi gian d€ xe tai di tur lac 14 gio deén giao 16 1a — = —(gio)
a 4 .2
0,25 diém

Viy xe tai dén giao 16 lac 14 gid 45 phut.




b) Anh Ha dy dinh 1am mét cai mang nudc c6 dang hinh lang tru dimg c6 day la hinh thang
can tir mot miéng ton c6 dang hinh chit nhat ABCD véi chiéu dai 2 m va chiéu rong 1 m.
Anh Ha thyc hién 1am méng nudc bang cach gip déu hai bén chiéu rong AB cta miéng ton,
mdi bén z (m), 1én mot goc 60° nhu hinh v&. Tim x dé hinh thang can EFGH c6 dién tich

16n nhat?
N B 1,0 didm
H G Fl T T T T T T T T T T T T :
1m
A E F B ‘| 1é
T K~z S —— 5D
2m
Tacd EF =1—-22;GH =1—1z
Khoang cach tir H xubéng AB 1a h = x23 0,25 diém
o GH+EF, 3 0,25 diém
Dién tich hinh thang S, .. = Th = Tw(2 — 3x)
2 .
- 0,25 die
:£-3$(2—3x)§£ 3z4+2—3x :ﬁ , iém
12 12 2 12
p A e A 1 0,25 diém
Vay dién tich hinh thang lén nhatkhi 3z =2 -3z =z = g(m) ’
Bai 3. (3,0 diém)
Cho tam gidc nhon ABC (AB < AC) ndi tiép duong tron (O) c6 BE,CF la cac dudong
cao. Goi M, K theo thtr tir 1a trung diém cua cac doan thang BC, EF. Goi N 1a giao diém
ctia hai duong thang AM va EF. Ké ND vuong goc véi BC tai D. ,
3,0 diém

a) Ching minh AKE = AMB vaba diém A, K, D thang hang.
b) Tiép tuyén tai A cua duong tron (O)cat duong thang BC tai Q. Chimg minh rang
QB.DC = QC.DB.
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a) Ching minh duoc tt giac BCEF ndi tiép suyra ABC = ZJ—E’?’ 1) 0,25 diém
suyra AABC »AAEF
AE EF 2EK EK .
= = = = 2) 0,25 diém
AB BC 2BM BM
Tu (1) va (2) = AAEK “AABM = AKE = AMB
Ta c6 BCEF ndi tiép duong tron tim M ma K la trung diém EF nén MK 1 EF 0.25 didm
MKN = MDN = 90° = MDKN ndi tiép
= DKN + DMN =180° = DKN + AKN = 180°
Vay ba diém A, K, D thang hang. 0.25 diém
b) Cach 1. AQAB »AQCA (g-g) = Qi Qé jg
e4 @ 0,25 diém
Do d6 @B QB QA AB AB AR’ 3)
QC QAQC AC AC AC?
Suxr _ Saxr Sapr _ AK AF 5,4, _ Sixe Sapr _ AK AE 0,25 diém
SADB SADF SADB AD AB SADC SADE SADC AD AC
mas,,  =5,.,
DB SADB SADB Sup _ AD ABAK AE _ AE AB _ AB* (4) 0,25 diém
DC S SAKF S,e AK AF AD AC AF AC AC?
Tir (3) va (4) = 9B _PB _ oppe—qeps 0,25 diém
QC DC
Cach 2. Tir D ké dudng thang song song voi EF cat AB,AC lan luot tai J, L
Vi K la trung diém EF nén D la trung diém JL .
— — 1,0 diém
ACB=AFE=QAB=EF /| AQ=JL// AQ
Tacod JL//AQ = QB _04_@e4 _ Q¢ = @B.DC =QC.DB
DB DJ DL CD
Baid4. (1,5 diém)
S6 nguyén duong n duoc goi 1a s6 dep néu ton tai cac sd nguyén a,b sao cho n = a’ + 7b°.
a) Tim hai s6 dep c6 hai chit s6 va chia hét cho 11. 1.5 didm
b) Chitng minh rang néu n 1a s6 dep va n chia hét cho 11 thi 1_nl ciing 1a s dep.
a) Tim duogc hai s6 trong cac s6 11; 44; 77; 88; 99. 0.5 didm
a—2b:11 ié
b)Tacd n=a> +7b° = a’ + 116" — 4b*:11 = a®> — 4b°}11 = . 0,25 diém
a+2b:11
Vi n =a® 4+ 70> = a® 4 7(—b)’ nén ta chi can xét mot trudng hop a — 20111
n _ 11(e® +70°) _ (2a 4 7b)" + 7(a — 2b)’ 0,5 diém
11 121 121
Ma 2a + 7b = 2(a — 2b) + 11b va a — 2b:11
Nén % =2’ + Ty voiz = 201—'1 L vay = ¢ _12b 1a cac s6 nguyén. Vay % 1a s6 dep. 0,25 diem




Bai 5. (1,5 diém)

a) Goi S 1a tap hop cac s6 nguyén cé gia trj tuyét d6i khong vuot qua 100. Chon ngiu nhién

1,0 diem
mot sO nguyén a thudc tap S . Tinh xac suat sao cho s0 a dugc chon théa man cac nghiém
ctia phwong trinh z° — az + 24 + 10 = 0 déu 1a s6 nguyén.
S6 céc két qua c6 thé xdy ra 1a n(Q) = 201. 0.25 didm
A=a"—8a—40>0
Goi m,n 1a hai nghiém nguyén ctia phuong trinh (m > n) . 0,25 diém
. m+n=a
Theo hé thuc Vi-ét
mn = 2a + 10
mn =2(m+n)+10= (m—2)(n —2) =14.
m—2=14 m = 16
TH1: = = a =19 (nhan)
n—2=1 n=3
NPT K L 13 (nha
n—2=2 " |n=gq @713 0han)
m—2= -2 m =0
TH3: B B = a = —5 (nhan) 7
n—2=-7 n=-5 0,5 diém
T U 11 (nha
. = =q=—
n—2=-14 |n=-12 " (nhén)
Suy ra s6 két qua thuan loi ciia bién ¢d 1a 4
Viy xac suit can tim 1a i
201
b) Cho tap hop A = {1;2;3;...;100} va tap hop B la tap hop con chira 11 phan tir cua tap hop 0.5 didm
A. Chirg minh rang tap hgp B luon chira ba sé a,b,c phan biét sao cho a,b,c 1a do dai ba
canh cua mot tam giac.
Goi a,,i = E voia <a,<a,<..<a, lacac phan tir cia tip hop B 0,25 diém
Gia str cac phﬁn torcuatap B déu khong co b 3 s6 nao 1a d6 dai ba canh cta mot tam giac
Do a, >1 nén a, >2 va a, > a +a, =3
a, >a,+a,=5,.,a, >a,+a =89+55=144(v0 1y) 0,25 diém

Viy B lubn chita ba sé a,b,c phan biét sao cho a,b,c¢ 1a d6 dai ba canh cia mot tam giac.

-HET-




