SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 T}

TINH QUANG NINH NAM HOC 2023-2024
‘ . , Mén thi: Toan (Danh cho moi thi si:
DE THI CHINH THUC Thoi gian lam bai: 120 phit, khong ké thoi «

. (Dé thi nay cé 01 trang)
Cau 1. (2,75 diém)
a) Thuc hi€n phép tinh: Zs/‘} - \/1—6
b) Xac dinh hé sé a dé d6 thi ciia ham sé y=ax’ di qua diém A(1;2).
2wy

¢) Giai hé phuong trinh .

d) Rut gon biéu thirc P =(

1 2 ) Vx-1
+ : voi x20.x#1, x#£9.
Vx-3 Jx+ 3] Jx -3
Cau 2. (1,75 diém)

Cho phuong trinh x* =2(m+1)x~9=0, véi m la tham sb.

a) Giai phuong trinh khi m =3;

b) Tim cac gia tri caa m dé Pphuong trinh ¢ nghiém x=2;

¢) Tim céc gia tri cia m dé phuong trinh ¢6 hai nghiém phdn biét x,x, sao cho x,<x,va
||| =-6.
Cau 3. (1,5 diém)

Hai dia diém A va B cach nhau 280 km. Hai 6 to cung xuat phat tir A dén B. Biét van téc cua
xe thir nhét 16n hon van téc ciia xe thit hai 10 km/h va xe thir nhat dén B sém hon xe thi hai 30
phut. Tinh vén téc mbi xe?
Cau 4. (3,5 diém)

Cho nira dudng tron tim O, dudng kinh BC. Trén nira dudng tron (O) lay diém 4 (4 khic B va
C), goi H la hinh chiéu cia 4 trén BC. Trén cung AC cia nira dudng tron (0) ly diém D (D khac
A va C), goi E la hinh chiéu ctia 4 trén BD, [ 1a giao diém cla hai dudmg thing AH va BD.

a) Chirng minh t& giac 4BHE ndi tiép;

b) Ching minh BL.BD = BH.BC;

¢) Ching minh hai tam giac AHE va ACD dong dang;

d) Hai dudng thing AE va DH ct nhau tai F. Chitng minh IF // AD.

Ciau 5. (0,5 diém)

Mot ngudi thy co khi cn cit vira du mét cay st dai 100 dm thanh cac doan dé han lai thanh
khung mt hinh ldp phuong va mét hinh hop chir nhét. Biét hinh
hop chit nhét c6 chiéu dai gap 6 lin chiéu rong va chiéu cao bing [ | I L
chiéu rong (hinh vé minh hoa). Tim d dai ctia cic doan sit sao cho
tdng thé tich cia hai hinh thu dugc nhé nhit?
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LOI GIAI CHI TIET
Pham Vin Ninh & Nguyén Viét Ding (GV THPT Chuyén Ha Long)

Bai 1: (a) Thyc hién phép tinh 2/9 — /16
(b) X&c dinh he s6 ctia a dé do thi ham s6 y = ax® di qua diem A(1;2).
(c) Giai hé phuong trinh
2e+y="7
{x —2y=-4

(d) Rit gon biéu thitc

P =

(\/51—3+\/52+3>:ﬁ:i1’>

Loi gii
(a) 2¢/9 — V16 =23 —4=2
(b) D& thi ham s6 y = az? di qua diém A(1;2) khi va chi khi a.12 =2 < a = 2.
(c) Xét he:

20 +y="7(1)
x—2y=—4(2)

Tu phuong trinh (1) ta c¢6 y = 7 — 2z. Thay vao phuong trinh (2) ta co:
r—27T—-2r)=—-4debr—14=-4& =2
Khi d6y =7 — 2.2 =3,

Vay tat ca cdc nghiem clia hé phuong trinh da cho 1a (z,y) = (2, 3).
(d) Dkxd: x > 0,2 # 9,2 # 1.

Ta c¢6 bién doi: X ) Vi1
PGty

_ VEH342/T-3) Va3

VE+3)(Ve—3) Vi1

B 3vr —3 Vo —3
TV (Va-3) Va1
3
T VT+3
" ) 3
VaytacoP:\/E_i_g.

Bai 2: Cho phuong trinh 2% — 2(m + 1)z — 9 = 0 véi m la tham s6.
1. Giai phuong trinh khi m = 3.

2. Tim tat cd cac gia tri ctia m dé phuong trinh c6 nghiem z = 2.
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3. Tim tat ca cac gia tri ctia m dé phuong trinh c6 hai nghiém phan biét 21 <
sao cho |z1| — |z2] = —6

Loi giai
1. Khi m = 3, phuong trinh tré thanh:
72 —8r—9=0 (1)
Phuong trinh (1) 1a phuong trinh bac 2 an , c6 biét thiic
A'=4*—1.(-9) =25
Suy ra phuong trinh (1) c¢6 hai nghiém phan biét 1a :
x =4+ V25 =
Ty =4 — 25 =1

Vay tap nghiém ctia phuong trinh da cho khi m = 3 la
S ={9;-1}
2. Phuong trinh c¢6 nghiém la = 2 khi va chi khi:

22—2(m—|—1).2—920<:>—4m—9:0<:>m:—g

3. Xét phuong trinh
22 —2m+ 1)z —-9=0 (2)

Phuong trinh (2) 1a phuong trinh bac hai an o c6 biét thitc
AN=m+1)*4+9>0

Vay nén phuong trinh sé luon c¢6 hai nghiém phan biét x1, x5 v6i moi m thuec.
Khi d6 theo hé thiic Viete ta co:

{xl +x9=2(m+1)

2711‘2:—9
Béi 1 < w9 va 2129 = =9 < 0 nén x; < 0 < x5.
Khi do
|z1| — |22 = =21 — 20 = — (21 + 22) = —2(m + 1)
Ta ¢c6 duge:
21| — |2a| = =6 —2(m+1)=—6om+1=3=m=2

Vay m = 2 1a tat ca cac gia tri ctia m thod man deé bai.
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Bai 3: Hai diém A, B cach nhau 280 km . Hai 6 t6 cling xuat phat tit A dén B. Biét van
téc clia xe thit nhat 16n hon van téc clia xe thit hai 10 km/h va xe thit nhat dén
B s6m hon xe thtt hai 30 phat. Tinh van tdoc mdi xe?

Loi gii
Goi z (don vi: km/h) 1a van tdc ctia xe thit nhat. (DK: z > 10)
Khi d6 z — 10 1& van tbéc ciia xe thit hai.

) . . 280
Thoi gian dé xe thi nhat di tit A dén B la — (gio).
T

280

xr —

Thoi gian dé xe thit hai di tit A dén B la

i0).
5 (8i9)
Bdi xe thit nhat dén B sém hon xe thit hai 30 phit nén ta c6 :

280 280

1, 280 1
r—10 2 2 z(z—10) 2

= z(z — 10) = 5600 < 2 — 10z — 5600 = 0

Phuong trinh & trén 1a phuong trinh bac hai an « va c6 :
A’ = 5% 4+ 5600 = 5625

Vay nén phuong trinh sé ¢6 hai nghiém :

r1 =5 — /5625 = =70 (loai do khong thod man diéu kien x > 10)
Ty =5+ /5625 = 80 (lay do thod man diéu kién x > 10)

Nhu vay = = 80 va do do:

- Van t6c ctia xe thi nhat 1la 80 km/h
- Van t6c cta xe thit hai 1a 70 km/h.

Bai 4: Cho ntta dudng tron (O), duong kinh BC. Trén nita duong tron (O) lay diém A
(A # B,A # C). Goi H 1a hinh chiéu vuong géc ctia A len BC. Trén cung AC
ctia nita duong tron (O), lay diem D (D khac A va C), goi E 1a hinh chiéu ctia
Alen BD, I la giao diém ciia hai duong thang AH va BD.

(a) Chiing minh tt giac ABHFE nai tiép.

(b) Chiing minh BI.BD = BH.BC

(c

(d) Hai duong thang AE va DF cat nhau tai F. Chiing minh IF || AD.

Chiing minh rang tam giac AHE va ACD dong dang.

)
)
)
)
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Loi gii
(a) E la hinh chiéu vuong goc ctia A len BD nén AEDB = 90°.
H 1a hinh chiéu vuong goc ciia A len BC nén AHB = 90°.
Do d6 néen AHB = AEB — 90° va thu duge AEH B nai tiép.
(b) Ta ¢ THC = IDC = 90° nén THCD la tit gidc noi tiép. Do d6 nén

IDH = ICH
Xét ABIC va ABHD ta cb :
B chung

BDH = IDH = ICH = BDC
= ABIC ~ ABHD(g.9)

:>BI_BH
BC  BD

(¢) Béi ADCB; AEHB la cac tit giac noi tiép nen :

= BI.BD = BH.BC

AEH = 180° — ABH = 180° — ABC = ADC

AHE = ABE = ABD = ACD
Xét ANAHE va NACD ta co:

AEH = ADC
AHE = ACD

= ANAHE ~ NACD(g.9)
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(d) Xét AFED va ATHC ta c6 :
FED = THC = 90°
EDF = IDH = ICH
= AFED ~ AITHC(g.9)
FD DE

IC’ HC
Xét ANAHC va NAED ta cb .

AHC = AED = 90°
ACH = ACB = ADB = ADE
= ANAHC ~ ANAED(g.9)

DE _AD

HC AC
Suy ra
FD_AD FD IC

c AC’ AD ~ AC
NABC vuong tai A c6 AH 1a duong cao nén

TAB = HAB = ACB = ADB
Xét ABAI va ABDA ta co:

ABI = ABD
TAB = ADB
= ABAI ~ ABDA(g.9)
L AD _BA
Al  BI

Suy ra
FD IC BA

Al AC BI
Theo lap luan y (b) ta c6 ABDH ~ ABIC nén :
BI BH
IC ~ HD

Xét ABAH va ABCA ta c6 :
BAH = BCA
BHA = BAC = 90°
= ABAH ~ ANBCA
BH BA
AH ~AC
Do do6 nén :
FD e BA BA IC BH HD HD
Al AC BI CA 1B AH’ HB AH

Ap dung dinh 1y Thales ddo cho tam giac ADH ta c6 IF || AD.
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Bai 5: Mot tho co khi cit vita dit mot cay sat dai 100dm thanh céc doan dé han lai
thanh khung ctia hinh 1ap phuong va mot hinh hop chit nhat. Biét hinh hop chit
nhat c¢6 chiéu dai gap 6 lan chiéu rong va chiéu cao bang chiéu rong. (xem hinh
vé dudi). Tim do dai clia doan cét sao cho tong thé tich ctia hai hinh thu dudc
nhé nhat ?

Loi giai
Goi canh ctia hinh 1ap phuong 1a z (don vi: dm). Diéu kién :z > 0.

Goi chiéu cao ctia hinh hop chit nhat 1a y (don vi: dm). Diéu kien y > 0.

Tt gid thiét ta c6 chiéu rong ctia hinh hop chit nhat 1a ydm va chiéu dai ctia hinh
hop chit nhat 6y dm.

Tong do dai ctia hinh hop lap phuong 1a 12zdm.
Téng do dai ctia hinh hop chit nhat 1a 32y.

Ma thg cat vita di mot cay sat dai 100m.

Nén ta c6 phuong trinh:

122 4+ 32y =100 & 3z + 8y = 25

Thé tich ctia hinh lap phuong la

Vi =a?
Theé tich ctia hinh hop chit nhat 1a

Vs = 6y’
Tong thé tich ctia hai hinh la

V=Vi+V, =2+ 64°
Ap dung bat ding thic Cauchy ta co
3+ 3%+ 33 23\3/m:27x
6(y® +2° 4+ 2°) > 6.37/23.23.3 = T2y
Suy ra :
V +227+6.822>27x+ 72y =9(3x +8y) = 9.25

=V >175
Dau bang x4y ra khi va chi khi z = 3,y = 2,
Vifxy dé tong thé tich dat gia tri 16n nhét, ta can cit thanh 12 do&_}n c6 do dai 3dm
de lap thanh hinh 1ap phuong va 8 doan 2dm, 4 doan 12dm dé lap thanh hinh
hop chit nhat.
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