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KIEM TRA CUOI KHOA HOC KY 1 N&m hoc 2024 - 2025

DE CHINH THUC Mboén thi: TOAN CHUYEN 9
Thaoi gian: 150 phait

20 +3 a/z—1 22+

VT * T—\T a/T+a

(Dé thi gom c6 01 trang)

Bai 1 (1,5 diém). Cho biéu thiic P = véi x>0,z # 1.

a) Riit gon biéu thic P.
b) Tim gid tri nho nhat ctia biéu thic P.
P Dap an

a) Riit gon biéu thic.

_ 2043 avz-1 P+
Rz r—\T T+
=2:L‘+3+(\/5—1)(:L’+\/;L_’+1)_\/5(\/5—1—1)(1'—\/54-1)
e i1 FIWCESY
=2x+3+x+\/5—|—1_x—\/9_c+1
VT Vi VT
:—2$+3\§+3 (0,75d).

b) Tim gia tri nhé nhat ctia P.

3 / 3
P2 —+2>2 2/ ——=+2
\/E+ﬁ+ > VT \/5+

=2v6+2 (0,5d)

P

3 .
Vay GTNN ciia P = 2v/6 + 2 khi va chi khi 2vz = —— & 2 = 5 (thoa diéu ien) (0,25d)

e

Bai 2 (1,5 diém). Giii cdc phuong trinh sau
a) Vr+1=2zx—1

b) V212 + 82+ 6+ Va2 — 1 =2(x + 1)

¢) 2245z — 14 =2(x 4+ 2)vVz — 2
® Dap an
a) Phuong trinh da cho tuong duong: x + 1 = (22 — 1)? <v6i x> —)

& da® —br =0 -
< o =0 (loai) hoac z = 1 (nhan)

5
Vay phuong trinh c6 nghiém = = T (0,5d)
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b)

Phuong trinh da cho suy ra:

Vie+ D2z +6)++v(z— Dz +1)=2(x+1)
:¢x+1(¢2x+6+\/x—1—2\/x—4r1)=0
=z=—1lhoicV2r +6+vVr—1=2Vr+1
Gidi: V2xr +6+vVr—1=2Vz +1
=30+54+2vV222 4 4x —6=4r+4
=202l +4r —6=2—1

=822 + 160 —24 =222 +1

= T2° + 182 — 25 =0

—25
:>x:1hoacx:7

Tht lai, ta nhan cdc nghicm z =1vaz = —1

Vay phuong trinh da cho ¢6 nghiém la © =1 va o = —1. (0,5d)

Diéu kien: = > 2

Phuong trinh da cho tuwong duong;:

(x+2)?2 =2 +2Vr—2+2—-2=16

& (e+2-vz-2) =16

sr4+2—vVr—2=4 (Dhoicz+2—vVz—2=—-4 (2)
Giai (1):

(HYer-—2=+vzr—2
< 2 =2 (nhan) hodc = 3 (nhan)
Giéi (2):

2)er+6=vVr—2

Sa®+120+36 =2 —2

& 22 + 11z + 38 = 0 (phuong trinh vo nghiém)

Vay phuong trinh da cho ¢6 nghiém = = 2 va z = 3. (0,5d)

Bai 3 (2 diém). Giai cdc h¢ phuong trinh sau

Vr+ty—-3=v2r-1 (2 +xy)y+1) =4
a) b)
Pyt —ay =7 2 +3ry+yi+a=-3
® Dap an

a)

Ta co: \/:U—l—y—3=\/2x—1
srv+y—3=2r—1

& r=y—2,(0,25d) thé vao phuong trinh 2% + y* — vy = 7, ta dugc:

(V=2 +y* = (y—2y=7
Sy —dy+d+y -y +2y="7
ey —2—-3=0

S y=—1hodcy=3
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Khiy = —1 thiz=—3
Khi y =3 thi z =1 (0,5d)
Tht lai ta nhan nghiém (z,y) 1a (3,1). (0,25d)

Taco: (2 +ay)(y+1) =4 < (z+y)(vy +2) =4
bat a =2+ y,b = zy + x, ta ¢6 hé phuong trinh:

ab =4 ab =4 (1)
& (0,25d)

a’>+b= -3 b=-3-a*> (2)

Thay (2) vao (1) ta duge: a(—3 —a*) =4 < a® +3a+4=0

& a = —1 hoiic a® — a + 4 = 0 (phuong trinh vo nghiém)

= b=—4 (0,25d)
r+y=-—1 y=—1—ux

Vay ta cé hé sau: & =22 -4=0
xy+ux=—4 z(—1—z)+z=—-4

& v =—2hoac x =2

Khiz=-2thiy=1

Khi z = 2 thi y = —3 (0,25d)

Vay hé phuong trinh ¢6 nghiem (z,y) la (=2, 1) va (2, —3). (0,25d)

Bai 4 (3 diém). Cho tam gidac ABC nai tiép dudng tron (O, R) ¢6 cac duong cao AD, BE,C'F
dbng quy tai trie tam H. Ve duong kinh AL. Cho biét BAC = 60°, ACB = 45°.

a)

b)

c)
d)

Ching minh ti gidc BHCL la hinh binh hanh va tinh AH theo R.

Goi N la giao diém ctia BE va OA. Chiing minh ring ti gidc BHOC ndi tiép vi H la trung
diém ctia BN.

Chiing minh rang cac dudng thang CF, BO, DE dong quy.

Goi T 1a giao diém ctia DE va OH. Chiing minh rang TF = T'D.

P Dap an

a)

Ta c6 BH || CL va CH || BL nén t gidac BHCL la hinh binh hanh. (0,25d)
Do dé M la trung diém HL

= MO la duong trung binh tam gidc AHL nén AH =20M

Mt khac: OM 1a dusng phan giac BOC nen BOM = BAC = 60°

Nén OM = BO - cos60° = %R

Vivay AH =20M = R. (0,25d)

Ta c6 BHC = 180° — BAC = 120° = BOC nén tit giac BHOC ndi tiép. (0,25d)

Ta c6 BCH = 15° va OCB = 30° nen OCH = 15°, suy ra CH 1 phan giac OCB, kéo theo
BH = HO. (0,25d)

Cha ¥ AOB = 2ACB = 90°, hay tam giac BNO vuong tai O nén ta két luan duge H 1a trung
diém ctia BN. (0,25d)
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c)

Goi S la giao diém ctia DE va OB. Ta c6 BDS = 120° va DBS = 30° nén tam gidc BDS can
tai D. (0,25d) Chu y rang tam giac BDH vuong can nén DS = DH. (0,25d) Két hop vdi
HDS = 30° suy ra

DHS = %(1800 —HDS) =175° = AHF.

Do d6 F, H, S thang hang, hay S nim trén C'F. (0,25d)
Vi AH = R = AO nén tam gidc AHO can tai A. Bién doi goc:
DHO = DHC + OHC = ABC + OBC = 105° = 180° — ABC = AED.

Suy ra tit giac AHTE noi tiép (0,25d), kéo theo ATH = 90°. Ma tam giac AHO can tai A
nén T la trung diém ctia HO. Chi ¥ rang tam gidac BEC can tai £ nen FO L BC, dan dén
FEO || HD. Tu day ta két luan dugc t1t giac H DOE 1a hinh binh hanh, nén 1a 7' ciing 13 trung
diém ctia DE (0,25d). Chu ¥ rang tam giac DEF vuong tai F, vay la TF = TD. (0,25d)

Bai 5 (1,5 diém). Cho a,b, ¢ 1a céc s6 khong am théa man: o + b* 4 ¢* = 3. Chting minh

a)
b)

a+b+ce<3<ad+b+E

V2a* + 6b2 + 6¢2 — 13 + V2b* + 6¢2 + 6a% — 13 4+ V2¢2 + 6a2 + 602 — 13 > 3

& Dap an

a)

Ta chitng minh: (a + b+ ¢)* < 3(a* + b* + ¢*). That vay, bat ding thiic da cho tuong duong:
0<(a—0b)?+(b—c)?+ (c—a)? (luon ding)

Do d6tacé: (a+b+c) <3+ +c*)=9=a+b+c<3

Dau "=" xay ra khi a =b=c =1 (0,5d)

Ta chiing minh: V6i a, b, ¢, d 1a cac s6 thue thi (a + b%)(c? + d?) > (ac + bd)?
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Bat déng thitc da cho tuong duong: (ad — be)? > 0 (Iuon ding)
Ap dung:
Khi a+b+c =0 thi a = b= ¢ (mau thudn véi gia thiét)
Khia+b+c#0, ta co: \
@+ B+ atbtc)> (a2+ \/(b3+c3)(b+c))
> (2 + BT eR)
=@+ +c*)?=9
Do d6 a® +b*+¢* > ———— >
a+b+c
Dau "=" x4y ra khi a =b=c=1 (0,5d)

b) V2at + 6b% + 6¢% — 13 4+ v/2b4 + 6¢% + 6a2 — 13 4+ v/2¢4 + 6a2 + 62 — 13 > 3
Ditz=d’y=0z2==s+y+z2=3
Bét dang thic can ching minh tré thanh:
V222 — 6245+ /242 — 6y +5+ 222 —62+5 > 3
Ta chiing minh: v/222 — 6z + 5 > 2 — z, that vay bat déng thic can ching minh tuong duong:
202 — 62 +5 > (v —2)? < (z — 1) > 0 (luon ding) (0,25d)
Ap dung ta c6: V222 — 62 + 54+ /202 — 6y + 54+ V222 —62+5>2 - +2—y+2—2=3
Diu "=" x&y rakhi z =y = z = 1 hay a®> = b* = ¢* = 1. (0,25d)

Bai 6 (0,5 diém). Tim do dai cac canh clia mot tam gidc vuong biét tam giac c6 dién tich bang 6
va ban kinh dudng tron nai tiép ciia tam giac bang 1.

® Dap an

Goi cac canh la a,b, ¢ trong d6 ¢ la do dai canh huyen. Gia st a < b. Ta ¢6 ab = 12, ¢ = ® + 1%,
a+b—c=2(0,25d) gidi ra dugc a = 3, b =4, c = 5. (0,25d)

— HET —
Hoc sinh khong dugc si dung tai lieu. Nop lai dé thi va giay lam bai.
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