SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI CAP TINH THPT NAM 2024
TINH QUANG NINH Mo6n thi : TOAN
Thoi gian lam bai . 180 phut, khong ké thoi gian giao dé

PE MINH HQA
Phin 1. TRAC NGHIEM (6 diém)
Caul: Cho ttr dién ABCD. Goi P, Q la trung diém ciia AB va CD. Chon khing dinh dung?
1l 1l
A. PQ:Z(BC+AD). B. PQZE(BC+AD).
C. PG = (BC- AD). D. PQ = BC + AD.
Cau 2. Trong khong gian voi hé truc toa dd Oxyz , cho hinh hop ABCD.A'B'C'D’ . Biét toa do céac
dinh A(=3;2;1), C(4;2;0), B'(-2;1;1), D'(3;5; 4). Tim toa d6 diém G 1a trong tdm cla
tam gidc A'B'D’.
2.8 1.1
A. G(-3;3,3). B. G| —=;3—=|. C. G(-3,-3;3). D. G(-=;3,2).
3 3 3 3
Cau 3. Trong khdng gian Oxyz , cho tam gidc vuéng ABC véi A(-2;—4;1); B(12;2); C(1,—6;4). Goi
toa d diem 1(a;b;c) 1a tim duong tron ngoai tiép tam giac ABC. Tinh a+b+c.
A. 1. B. 2. C. 3. D. 4.
Cau 4:  Cho hai ham s y = log x va y=log, (x +1) ¢6 @6 thi nhu hinh v&. Ménh d& nao dung trong

cac ménh deé sau?

A. l<a<b. B. l<a=b. C. a=b<l D. 1<b<a.
Cau5. Cho A, B la hai bién cb doc lap. Biét P(A)=0,5 va P(B)=0,6. Tinh P(AB).
A. P(AB)=0,1. B. P(AB)=0,2. C. P(AB)=0,3. D. P(AB)=0,4.

Cau 6. Théng ké diém thi cua céc thi sinh tham gia ky thi HSG cip trudng mén toan nhu sau:

Diém thi [3,4) [4,5) [5,6) [6,7) [7,8) [8,9) [9,10]
S6 thi sinh 6 7 15 23 17 8 4

Tim trung vi cta mau sb liéu trén.
A. 6.3. B. 6.4. C. 6.5. D. 6.6

Cau 7. Cho hinh chép tam giac S.ABC c6 day la tam giac déu canh bang a, SA=2a va vudng goc voi
day. Binh phuong khoang céch tir diém A dén mat phang (SBC) la

A 122 g, 12 c. p. 4

19 17 9 5

Cau 8. Biét rang khi nung néong mot vt voi nhiét do tang tir 20°C, mdi phut ting 4°C trong 70 phdt,
sau d6 mdi phut 2°C trong 50 phut. Ham sb biéu thi nhiét do (OC) trong ti theo thoi gian t (phat) cd




20+4t khi0<t<70

dang: T (t) = a 1a hang s6). Biét rang T (t) 1a ham s lién tuc trén tip xac dinh.
ng: T (1) {a—Zt khi 70 <t <120 gs0) g T(t) : ap xac di

Tim a?

A. 440 B. 20 C. 160 D. 70
Cau 9. Tim sé nguyén duong n sao cho C?+3C!+9C? +...+3"C" =1024.

A. 4. B.5. C.6. D. 7.

Cau 10. Mot tinh ¢6 2 tridu dan vao nam 2024 véi ti 1¢ ting dan s6 1a 1%/nam. Goi u, 12 s dan clia tinh
d6 sau n nam. Gia sir ti 16 ting dan s 1a khong doi. S6 dan cua tinh d6 sau 10 nim ké tir nam 2024 gan

nhit véi sb nao sau day?
A. 2,19. B. 2,4 . C. 2,5. D. 2,7.

Cau 11: Mot vat chuyén dong theo phuong trinh S = %ts —2t> +5t+10, t (tinh bang gidy) 1a khoang

thoi gian dugc tinh tir lic vat bt dau chuyén dong; S (tinh bang mét) 1a quing dudng vat chuyén dong
dugc trong khoang thoi gian d6. Ménh dé nao sau day dung?
A. Van tdc cna vat tang tir gidy thir 1 dén gidy thir 3.
B. Van tdc cia vat giam tir gidy thir 1 dén gidy thir 4.
C. Van tbc cia vat giam tir gidy thir 4 dén gidy thua 7.
D. Van tdc cia vat tang tir gidy thir 3 dén gidy thu 6.
Cau 12: Cho hams6 y = f (x) c6 bang bién thién nhu sau:
X - 0 ] 2 o0
Vo » 0 | 0

7 B FO0 ~_ -
,‘. V 7 7

Cho 3 phat biéu:
1) Db thi ham s6 y = f (X) co diém cyc daila x=2.

2) Phuong trinh duong thang di qua 2 diém cuc tri cuia do thi ham sé y = f (X) la y=2x+2.
3)Po thi hamsd y = f (X) ¢6 hai diém cuyc tri nam phia trén truc hoanh.

Hoi c¢6 bao nhiéu phat biéu ding?

Al B. 0. C. 3. D. 2.
Cau 13: Cho ham s6 Y = f (X) c6 dao ham f'(x)=x(x—4),¥x e R . Khing dinh nao sau day 1a ding
A f(4)>(0). B.f(0)>f(2). C. f(5)>f(6). D. f(4)>f(2).

Cau 14: Chohamso y = f(x) c6 dao ham lién tuc trén R. D4 thi ciia ham sé y = f'(x) duoc cho
trong hinh vé dudi day.
A

A -
o\/. .)\

Gia tri nho nhat caa ham sé g(x)= f (sinx) trén doan [0;7] Ia

A 1(0). B 1(1). c f[% D. f@



2
A . R i LN P P U S U ) mx X— T
Cau 15: Goi S latap hop cac giatri m deé tiém can xién cta do thi ham sé y = mx”+x—3 tao vai hai

truc hé toa d6 Oxy mét tam giac co6 dién tich biang 2 . Khi d6 téng cac gia tri caa S bang bao

nhiéu?
A. E B. —E C. —E. D. —5.
2 2 2

Phin 2: TU LUAN (14 diém)

Cau 1: (2,0 diém)

Tim m dé d6 thi ham s6 y = x® —3x? +mx+2—m cét truc hoanh tai 3 diém phan biét A,B,C sao
cho tong hé s goc cua cac tiép tuyén voi dd thi ham sd tai cac diém A,B,C bang 3.
Cau 2: (2,0 diem)

Nguoi ta dem nhét 9 con thé trong d6 c6 3 con tho 16ng mau tring, 3 con tho 16ng mau vang,
3 con tho 16ng mau den vao ba cai chudng, mdi chudng cé ba con. Tinh xac suit sao cho khéng c6 3
con tho cung mau 16ng nhdt chung trong mét chudng.
Cau 3: (2,0 diém) o

Ong T c6 mot mieng dat hinh tam giac ABC vdi AB =10m; ac =18m; BC = 25m (tham khao hinh
dudi). Ong T mqén chia miéng dat thanh hai phan c6 dién tich bang nhau dé ting cho hai nguoi con. Tuy
nhién vi phan dat phia AB, AC 1a hai mat duong nén ong T phai chia theo doan MN dé hai ngudi con
de€u c6 hai phan mat dudng. Sau d6 0ng T phai xdy doan tudng MN cao 2m d¢ chia dat, chi phi d€ xay
moi mét vudng tuong hét 200.000d0ng. S6 triéu dong (lam tron dén hang phan tram) chi phi it nhat dé
xdy dung doan tuong MN bang bao nhiéu?

A

Bm
0m N

8 c

Cau 4: (2,0 diém)

Trudce khi hét tudi lao dong, ong A c6 danh dum dugc mét khoan tién dé gui tiét kiém ngan hang
v6i 13i suat wu dai danh cho ngudi gia 1a 0,9% /thang. Sau khi guri tiét kiém ngan hang, di mdi thang gui,
ong A dén ngan hang rat ra mot khoan tién 13 5 triéu dong dé chi tiéu hang ngay. Sau ding 5 nam ké tur
ngay gui tiét kiém, so tién tiét kiém con lai ciia ong ay 1a 100 triéu dong. Hoi sb tién ban dau ma ong A
gri tiét kiém 13 bao nhiéu?

Cau 5: (3,0 diém)
Cho hinh chop S.ABCD c6 day ABCD la hinh thang vudng tai A vaB; AB=BC =4a. Tam giac

SAB déu va nam trong mat phang vudng goc véi mat phang(ABCD). Goi H  a trung diém cua AB,
biét khoang cach tir C @én mit phang (SHD) bing av10.
a) Tinh thé tich cua khéi chép S.HBCD.
b) Tinh cosin cua goc giira hai duong thang SC va HD .
2X+y+1
X+ Yy

Cau 6: (1,5 diém) Cho x, y la cac sd thuc duong théa man log, = x+2y . Tim cap sd

(X;¥) 1a nghiém ctia phuong trinh /2—2y +1=4x*+,/3-6Y .
Cau 7:(1,5 diém)

(x+2)+y(y+2) 2(2+2)
2x°+1 2y +1 2741
------------------------- Hét ------nn-mmme-

Cho x,y,Z€ R thoaman X+ Yy+2z=0.Ching minh




SO GIAO DUC VA PAO TAO

HDC PE MINH HQA CHON HQC SINH GIOI CAP TiNH

TINH QUANG NINH THPT NAM 2024
Mon thi : TOAN
Phin 1: TRAC NGHIEM
1B 2.B 3.A 4.D 5.C 6.D 7.A 8.A 9.B 10.A
11.D 12.D 13.D 14B | 15D
Phin 2: TU LUAN (14 diém)
Cau Néi dung Piém
1 Tim m dé do thi ham s6 y=x>—3x*+mx+2—m cit truc hoanh tai 3 diém
phén biét A,B,C sao cho tong hé sb géc ciia cdc tiép tuyén véi do thi hams6 | 2.0
tai cac diem A,B,C bang 3.
D6 thi ham so cat truc hoanh tai 3 diém phan bi¢t khi va chi khi phuong trinh
x*—3x* +mx+2-m=0 (1) c6 3 nghiém phan biét. 1,0
X° =3x* +mx+2-m=0< (x—1)(X* —2x+m-2)=0
Phuong trinh (1) c6 3 nghiém phan biét <> x* —2x+m—2=0 (2) c6 hai nghiém
o A'=3-m>0 05
phén biét khac 1 < < m<3 (%) ’
1-2+m-2=0
Goi X, X, 1a nghiém cua phuong trinh (2), suy ra téng hé s6 goc tiép tuyén cua
db thi ham sb tai giao diém A, B, C 1a:
Y (1) +y' (%) +Y'(%)=3(x+ xz)2 —6XX, —6(X +X,)+3m-3=9-3m 0,5
Tong HSG cuia céc tiép tuyén bang 3<9-3m=3<m=2 (t/m dk(*)).
bS: m=2
2 Ngudi ta dem nhot 9 con thé trong dé cé 3 con thé 16ng mau tri'mg, 3 con 2,0
thé 1ong mau vang, 3 con thé 10ng mau den vao ba cai chudng, moi chuong | diém
c6 ba con. Tinh xac suit sao cho khong c6 3 con thé cung mau 16ng nhot
chung trong mot chuong.
Nhét 9 con tho vao 3 chudong mdi chudng cé 3 con tho, sé phan tir cia khong
gianmaula n Q =1680.
Goi A4 1a bién cb khdng c6 3 con tho nao cting mau 16ng nhét chung mot
chudng. 0,5
- A A 2h: o - A 4 s L. A A X 7 . 2z diém
Bién co doi cua bienco A la A4 : “Co it nhat mot chuong co 3 con tho cd chung
mau 16ng”.
Panh s6 cac chudng 1a I, IT va II1. Khi d6 dé dém s6 phan tir cia A4 ta ¢ cac
truong hop sau:
TH1: O ca ba chudng, chudng nao cac con thé ciing c¢6 cing mau 16ng. 1,0
. . diém
S6 cach nhot tho trong truong hop nay 1a 6 cach
TH2: Chi ¢6 dung mot chudng chira ba con th c6 ciing mau 16ng c6 162 cach
Tadotacon A =168=n A =1512
0,5
diém

9
Vay P A =—
1y 10




Mot nguoi c6 mot mleng dat hlnh tam giac ABC(hmh vé dudi) voi AB=10m.
AC=18m, BC = 25m. Ong Ay mudn chia miéng dit thanh hai phan c6 dién
tich bing nhau cho hai ngudi con ciia 6ng ta. Tuy nhién vi phan dat phia AB,
AC 14 hai miit dwong nén ngudi d6 phai chia theo doan MN dé hai nguoi con
déu c6 hai phin méit duwdng. Sau d6 ngudi cha phai xay doan twong MN cao
2m dé chia dat, chi phi dé xdy mdi mét vudng twong hét 200.000dong. SO

triéu dong ( lam tron dén hang phin tram) chi phi it nhat dé xay dung doan Piém
twong MN bang bao nhiéu? 20
A
18m
10m N
M
/— 25m \
8 c
bat
AM =x,AN =vy; S —ixysinA—ES —ES:>y—
’ PN 2 e 2 xsin A 1,0
2
MN? = x® + y? —2xycos A= x* + ——————2X———COs A
X“sin® A Xsin A
2 2 25 (1-cosA
=X+ S —2ScotA> 2,/x S —25cotA=_2—S—ZScotA:¥
x*sin” A x’sin* A sinA sinA
2
Déu =" Xay ra X == = X2 = 015
X“sin® A sin A
2 2 2 [
Ta cO: cosA= 10°+18° -25° _ 67 =sinA= v9911
2.10.18 120 120
. N} J 2S(1-cosA) </
S =EAB.AC.SII’I A=1.10.18. 9911 = 39911 ;MN . = ( - ) = 1122
2 2 120 4 sin A 2 0.5
Vay chi phi it nhat dé xay dung doan tudng MN 1a: ’
2. MN.200000=200000. 1122 =6.699.254
Truéc khi hét tudi lao dong, ong A cé6 danh dum dwge mdt khoan tién dé giri
tiét kiém ngin hang véi lii suat wu dii danh cho nguwdi gia 1a 0,9% /thang.
Sau khi giri tiét kiém ngin hang, di mdi thing giri, ong A dén ngan hang rit | Pidm
ra mot khoan tién 1a 5 triéu déng dé chi tiéu hang ngay. Sau ding 5 nim ké 2,0
tir ngay giri tiét kiém, so tién tiét kiém con lai ciia dng ay 13 100 triéu dong.
Héi s6 tién ban diu ma dng A giri tiét kiém 13 bao nhiéu?
Goi s6 tién ban dau 1a M, 13i suat mot thang 13 r.
Hét thang thir nhat, s tién ca von va 13i ong A co 1a: M +Mr =M (1+7)
Ngay sau d6 6ng rat 5 tridu dé chi tiéu nén sb tién con lai dé tinh 13i thang thir 2
a: M(1+r)-5
S tién ca von 1an 13i hét thang thtr 2 6ng c6 1a: M (L+r)* =5(1+r) 10
Sau d6 6ng rat 5 triéu dé chi tiéu nén sb tién dé tinh 1di cho thang tht 3 la:
M (@1+r)*> =5(1+r)-5.
Cu nhu vay quy nap ta co:
. X [@+r)-1]
M@+r)"-50+r)""-51+r)""—-..-5=M(+r)"-5=~——=
r
1,0

Sau 5 nam tuc 60 thang, s6 tién con lai 1a 100 triéu nén ta co:

1+1)" 1]
—

M(@L+r)" —5[( =100 & M =289,44




5 Cho hinh chop S.ABCD ¢6 day ABCD Ia hinh thang vudng tai Ava B; | 3 diém
AB =BC =4a. Tam giac SAB deu va nam trong mat phang vuéng géc
véi mat phang (ABCD). Goi H la trung diem cua AB, biet khoang cach
tir C dén mit phing (SHD) bang a+10.
a) Tinh thé tich ciia khéi chép S.HBCD.
b) Tinh cosin cia géc giira hai dwong thang SC va HD.
5a) Tinh thé tich ctua khoi chép S.HBCD. 15
diem
+) Tam giac SAB déu nén = SH L AB
SAB) L (ABCD) 025
+) (SAB) N (ABCD) = AB}: = SH 1 (ABCD) diém
SH 1 AB
+) Ké CK L HD,K € HD ma SH L (ABCD) = SH L CK 0,25
Do d6 CK L (SHD) = d(C, (SHD)) =CK =a+/10 diem
+ Tinh dugc CH =a+/20 = HK = a+/10 =CK . Do d6 tam giac CHK
vuodng can tai K
Nén KHC =45° = DHC =45° = tan DHC =1
+) Tam giac BCH vudng tai B nén tan BHC =2 05
+) tan BHD = tan(BHC + CHD) = 21 BHC +1anCHD _ .
1-tan BHC.tanCHD
Ma BHD + AHD =180°. Do d6 tan AHD=3:>%=3:> AD =6a
Tacod S,eep = (AD+ SC)'AB =20a’
Shecp = Sagco ~ Sap = 20a’° —6a” =14a’ Oi?
. 28a3\/§ diém
Vay Vs vgep = ESH Sheco = —
5b) Tinh cosin caa géc giira hai dwong thang SC va HD. 15
diem
Tam giac SHC vubng tai Hnén SC = a\/32. 05
+) Goi M = ACNHD;E=BCHD d;'ém

+) Khi d6 AEBD la hinh binh hanh nén EB = AD =6a = EC =10a




+) AD//EC nén

EC MC 10a 5 5 8 8 2

+) Trong mit phang (ABCD), ké CN//HD véi N thudc duong AB.

Do d6 goc gitra SC va HD la goc gitra CN va SC. 0,5
Ta co: AH:SHN:HN:%a:BN:ga. diem
Taco:SN =+/SH?+HN? zga; CN =+/BN? +BC? :@a.
+) Ap dung dinh Iy Cosin trong tam giac SCN , ta c6 glifn
2 2 aN 2
cosSCN = SCPH+CN? SN :ﬁ.
2SC.CN 4
+) cos(SC, HD) = cos(CN, SC) = ‘cos SCN‘
N3 0,25
Vay cos(SC, HD) =‘cosSCN‘ =T5. diém
Cho x, y la cic so thue dwong théa mén I093M=x+2y. Tim cap (%I}sém
s0 (x;y) la nghiém ciia phwong trinh /2-2y +1=4x*+,/3-6y .
. ) 2X+y+1
Taco Taco log,————=x+2y < log,(2x+y+1)—log,(x+y)=x+2y
< log, (2x+y+1)=log, (3x+3y)+x+2y-1 05
< log, (2x+y +1)+2x+ y+1=log, (3x+3y)+3x+3y (*) diém
Xéthamsé f(t)=log,t+t véit>0.
Khi d6 f’(t):%+l>O,Vt>O, suy ra ham s6 f (t) lién tuc va dong bién
n
trén (0;+o) .
Do d6 (*) <= 2x+y+1=3x+3y © x+2y =12y =1-X.
Thay 2y =1—x vao phuong trinh ta duoc v1+ X +1=4x’ +\/§(1)
Taco
(*) = (4x* 1)+ (Bx - x+1) =0
2x-1
& (2x-1)(2x+1)+————=0
(x-1)(2xs1) 2 -~
1 diém
< (2x-1)| 2X+1+ ————=|=0(2
( )[ \/§+\/x+1] @)
1
Vi x>0 nén 2x+1+ ——F——>0
V3X ++/x+1
Do dé (2)<:>2X—1:0c>x:%.
Vi x=1:>2y=1—1=£:> y=l.
2 2 2 4 0,5
diém

Viy cip s6 (% ; %j la nghiém cua phuong trinh.




Cho Xx,y,z R théa min x+Yy+2z=0.Ching minh ring

Piém
x(x2+ 2) N y(y2+ 2) N z(22+ 2) S0 15
2x°+1 2y +1  2z°+1
Viét lai bat dang thire thanh:
2 2 2
2X 2+4X+1 N 2y 2+4y+1 N 21 2+4Z+1 >3
2x°+1 2y°+1 22°+1
2 2 2
hay (2x2+1) +(2y2+1) +(222+1) S>3 1,0
2x°+1  2y"+1  2z°+1
Tir gia thiét ta co x2 = (y+2) < 2(y2 +22). Suy ra 3x° < Z(X2 +y° +22).
Do d6
(2x+1)* (2x+1)° (2x+1)% +(2y +1)* + (22 +1)?
Z 2x2+1 ZZ 2,2, o2 - 4o 2, 2 =3
y v §(X +y +1z )+1 g(x +y +1z )+1 05




