Loi giai dé thi hoc sinh giéi Toan 16p 9
tinh LaAm Pong nim 2024-2025
CLB TOAN HQC CHUYEN BAO LOC
CAo Quéc HuNG (TK10) TRAN XU4N NAM (TK11)
NGUYEN BAO QUYNH NHU (TK11) T6 NGUYEN THAO NGOC (TK11)

§1 Dé bai

Bai 1. (4,5 diém)

1.1 Rat gon biéu thirc:

A= 1—2\/; : 1 - 2\/; voix=>0
X+1 1+\/; x+1+x\/;+\/;

1.2 Chimg minh rang v6i moi s6 nguyén chan n thi n® +44n chia hét cho 48.

Bai 2. (4,5 diém)

2.1 Sé hoc sinh dat "Hoc sinh gidi cép tinh" cta thanh phé X nam hoc 2023-2024 1a mot sd tu
nhién c6 hai chir s6 16n hon 50. Biét rang tich hai chir s6 16n hon tong hai chit sé cta sé d6 1a 5
va chit sb hang chuc 16n hon chix sb hang don vi. Hoi nam 2023-2024, thanh phé X ¢06 bao nhiéu
hoc sinh dat "Hoc sinh giéi cip tinh".

2.2 Ban Thanh di xe dap tir A dén B (gdm doan 1én dc AC va doan xudng dbc CB). Biét

AB = 1420m,A = 6°, B = 12°, van tdc 1én dbc 1a 8km/h va xudng dbc 1a 15km/h (Minh
hoa hinh bén dudi). Tinh thoi gian ban Thanh di xe dap tir A dén B

(Cho biét cot 6° =9, 5; cot 12° =4, 7; sin 6°0, 1; sin 12° =0, 2)

C

8km /h L5km/h

A7 g 1420 L

Bai 3. (4,0 diém)

3.1 Vao dip hop mat gia dinh ddu nim Giap Thin 2024, ban An hoi me vé tudi cta bac Hai va
cha Sau thi dwoc me tra 16i "Lic tudi ciia bac Hai bang tudi chii Sau hién nay thi tudi ciia bac
Hai gép ba lan tudi ctia chu Sau; luc tudi cht Sau bang tudi bac Hai hién nay thi tong sb tudi cia
hai nguoi d6 1a 98". Em hay gitip ban An tinh tudi ciia bac Hai va cha Sau hién nay.



3.2 Cho ttr giac ABCD ndi tiép duong tron (0, R) c6 hai dudng chéo AC va BD vudng géc nhau
tai I (I khong trung O).

Chimg minh ring: +/AB? + BC® +CD? + DA? = 2R+/2
Bai 4. (4,0 diém)

4.1 Cho ba sé thuc duong a, b, c théa man 3a + 4b + 5¢ = 12. Tim gia tri 16n nhét cia biéu
thuc:

. ab N 2ac N 3bc
ab+a+b ac+a+c bc+b+c

4.2 Cho hinh thoi ABCD ¢6 D = 120°. Mot duong thang d di qua C cit tia ddi cua tia BA tai
E va cit tia dbi cua tia DAtai F. Goi I 13 giao diém cua BF va DE. Chting minh rang:
BC?=BI.BF

Bai 5. (3,0 diém)

X2+y2: _ﬂ

5.1 Giai hé phuong trinh: X+Yy
JX+y+y=x°

5.2 Trong khudn vién san trudong c6 khu dat hinh chir nhat voi cac kich thudc 1a 16 mét va 18
mét. Nha truong 1am hai bon hoa hinh tron, phan con lai cta khu dat d6 nha trudong giao cho 16p
9A tréng cd (Minh hoa hinh bén). Tinh dién tich phan trong c6 (1ay 7 = 3, 14).

C

§2 Pap an
Bai 1. (4,5 diém)

1.1 Rt gon biéu thirc:

A= 1—2\/; : 1 = 2\/; voix=>0
X+1) 114X X421+ xx +/x

1.2 Ching minh rang v6i moi sb nguyén chén n thi n®+44n chia hét cho 48.




1.1 Ta co:
Loi gidi
1.1. Ta c6:

) e
X+1 ) 1+x  x+1+x/x+/x

O
Cox+1 {1+ (x+D(WX D)
C(Wx-D? . x+1-2Vx

x4+l T (Wx+D(x+)
_(Wx=1)? (Wx+n(x+1)

T x4l (Vx 1) =+l

1.2Donchinnéntaditn = 2k, k € Z.

Ta ¢6: ° +44n = 8k® + 88k = 8K (k> —1) + 96k =8k (k —1)(k +1) + 96k

[8K(k+1)16

o: {(k_l)k(k+1)z3:>8k(k—1)(k 1+1):48

Ma 96k :48 = 8K (k —1)(k +1) +96k 48

hay n®-+44n chia hét cho 48.

Bai 2. (4,5 diém)

2.1 S6 hoc sinh dat "Hoc sinh gioi cp tinh" ciia thanh phd X nim hoc 2023-2024 1a mot s tur
nhién c6 hai chit s6 16n hon 50. Biét rang tich hai chit s6 16n hon tong hai chir s6 ctia s6 d6 1a 5 va
chir s6 hang chuc 16n hon chir s6 hang don vi. Héi nam 2023-2024, thanh phé X c¢6 bao nhiéu hoc
sinh dat "Hoc sinh gioi cap tinh".

2.2 Ban Thanh di xe dap tir A d@én B (g0m doan 1én dc AC va doan xudng doc CB). Biét

AB = 1420m.A = 6°, B = 12°, van tdc 1én dbc 1a 8km/h va xudng dbc 1a 15km/h (Minh hoa
hinh bén du6i). Tinh thoi gian ban Thanh di xe dap tir A dén B

(Cho biét cot 6° =9, 5; cot 12° =4, 7; sin 6°0, 1; sin 12° =0, 2)

C
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A" ¢ 1420m " 5



Loi gidi.
2.1 S6 hoc sinh dat "Hoc sinh gidi cép tinh" 1a ab voi (5£a<90<b<96=<a).
Theo gia thiéttacé: a.b =a+b+5 & (a—1)(b—1) =6

Doa>5=>a—-1>4maa-1l6néna—-—1=26

a-1=6 a=7 . .
Vay {b 1-1 = {b _s Vay s0 hoc sinh dat "Hoc sinh gidi cap tinh" 1a 72 hoc sinh.

2.2 Goi D 14 hinh chiéu cua C 1én AB.

e .
._‘_'_'_'_—_— .b"_"-—.
A 6 D 12 b
Khi do:
1420 = AB = AD + BD
= CD.cot CAD + CD.cot CBD
=CD.(95 + 4,7) = 14,2.CD
= CD = 100
Lai c6: AC = _CD :@:1000,BC: _CD :@:500
sin6® 0,1 sin12° 0,2
. 1 05 19
Vay thoi gian ban Thanh dixedaptr A dén B la =+ — =" (gid
ay g . xe dap 3 15 12O(g)

Bai 3. (4,0 diém)

3.1 Vao dip hop mit gia dinh dau nam Giap Thin 2024, ban An hoi me vé tudi cua bac Hai va
chi Sau thi duoc me tra 16i"Luc tudi cia bac Hai bang tudi chi Sau hién nay thi tudi ciia bac
Hai gép ba lan tudi ctia cht Sau; lic tudi chii Sau bang tudi bac Hai hién nay thi tong s tudi
ctia hai nguoi d6 1a 98". Em hiy gitp ban An tinh tui ctia bac Hai va cht Sau hién nay.

3.2 Cho tir giac ABCD ndi tiép duong tron (0, R) c6 hai dudng chéo AC va BD vudng goc nhau

tai [ (I khong trung O).

Chimg minh ring: AB2 + BC2 +CD’ + DA? = 2R+/2

Loi gidi.



3.1 Goi tudi chii Sau va tudi bac Hai hién tai lan luot 1a x va y.

Theo gia thiét ta co:

245
X=3(2x-Y) 3y =5X% y—?
= =
y+(y+y—-x)=98 |3y—x=98 X_4_9
2

A A A+ o ’ + 1 245 A A 5 , ’ \ 49
Vay s0 tudi cua Bac Hai la ry va s0 tudi cua chur Squ la —

3.2 Ké duong kinh BE, ké EF L AC tai F

Taco ED//AC (vi cung vudng goc voi ID nén suy ra ACDE 1a hinh thang cdn ma EF L AC,
ID 1L ACnéntaco AF = IC.

Do EF//ID,ED//IF nén IDEF 13 hinh binh hanh = ED = IF
Taco AB?+BC?+CD?+DA? =2(Al?+BI?+CI?+DI?)
=2(Al*+CI?=2Al.Cl +BI?+DI?+2BI.DI)

= 2[(Al —C1)?+ (Bl + ID)?]
=2(FI?+BD?) = 2(ED? + BD?) = 2BE? =8R?

Bai 4. (4,0 diém)

4.1 Cho ba s thuc duong a, b, c théa man 3a + 4b + 5¢ = 12. Tim gia tri 16n nhét cta biéu
thire:

_ab N 2ac N 3bc
ab+a+b ac+a+c bc+b+c

4.2 Cho hinh thoi ABCD c¢6 D = 120°. Mot dudng thang d di qua C cét tia d6i cua tia BA tai
E va cit tia d6i cua tia DA tai F. Goi I 1a giao diém cta BF va DE.

, . M 2
n]’\'lmf\’ miﬂh ﬂﬂﬂﬂﬂ BC — BI.BF



Loi giai.
4.1 Ta c6 bat dang thirc

9
a+b+c

IN

1+1+1 e <1+1+E,Vahc>0
a b c c

a+b+c a b

Pang thic xayrakhia = b = ¢

A ab 2ac 3bc
Do vay: P= + +
ab+a+b ac+a+c bc+b+c
1 N 2 N 3
1+£+1 1+1+1 1+1+1
a b a c b ¢
S1+a+b+2(1+a+c)+3(1+b+c)
9 9 9
_6+3a+4b+5c_2
9

Pang thirc xayrakhi a = b = ¢ = 1.

4.2

D g

ADC _120°

Co ADB = =60°

= ABD la tam giac déu

suyraAB = AD = BD = BC =DC



EB_CE
BC//AB__|BA CF
o _JBA CF _EB_DA_EB_BD
CD//AB~ |DA_EC  BA DF BD DF
DF FC

EBD = BDF (=120°)
Xét AEBD va ABDF cb EB BD

ED DF
suy ra AEBD ~ ABDF (c.g.c)
suy ra BDE = DFB
Xét ABID va ABDF (c.g.c)

Bl

— = BD?=BI.BF
BD

suy ra BD_
Y BF

hay BC? =BI.BF
Bai 5. (3,0 diém)

X2+y2: _ﬂ X2+y2: _zﬂ

5.1 Giai h¢ phuong trinh: X+y X+y
JX+y+y=x  |[Yx+y+y=x°

5.2 Trong khudn vién san truong c6 khu dat hinh chir nhat véi cac kich thudc 1a 16 mét va 18
mét. Nha truong 1am hai bon hoa hinh tron, phan con lai ctia khu d4t do nha truong giao cho 16p
9A tréng co (Minh hoa hinh bén). Tinh dién tich phan trong c6 (1ay 7 = 3, 14).

A B

-
Q
7
—~——

Loi giai. 5.1 PKXD: x+y >0

Tur phuong trinh (1) ta co:



(x+ y)2—2xy=1—ﬂ
X+ Y

< (X+ Y)Y =2xy(x+y) = (x+y) —2xy
< (X+y-D(x+y)(x+y+1) =2xy(x+y-1)

X+y=1
X2 42Xy + Y2+ X+ Y = 2%y

Truong hop 1: Néu X2 +2xy + Y2 + X+ y = 2Xy < X2+ Y2+ x+y =0 (vo li).
Truong hop 2: Néu  x + y = 1 tir phwong trinh (2) ta co:

x> =1-x+1

& xP+x-2=0
x=1=y=0
{x:—2:>y:3

Thr lai: (X,y) € {(1; O);(—2;3)}

5.2 Dung hinh vudéng AYXD nhu hinh v&

\

\

o
.
\ NS
\
\\ 7
N 7
L \v// < Y
D X

Trén XY lay I sao cho XI = 2

Ta chimg minh (I, 2) tiép xtc (0).

That vay: Ol =+/8°+ 67 =10=8+2

Pit S(m?)1a phan dién tich trong co. Piéu kién: S > 0.
Taco: S =350 =Sy~ Sy
Mat khac, ta co:

Sascp = 16.18 =288 (m?)



Sy = 7.82=0647 (M)
Syy=m.2"=47 (Mm?)

=S =288—-64r —4x ~74,48(m%)



