TRUONG THPT PUC HQP KY THI CHQN HSG LOP 11 NAM HQC 2024-2025
TO TOAN TIN Mén thi: TOAN

Pé gom c6 01 trang

Cau 1 (2,0 diém):
a)  Tim gi4 tri 16n nhét, gi4 tri nho nhat cua ham sé y = 2+/cosx +1-3.

e T
, cho biét 0<a<5.

l+sina

b) Rt gon bidu thirc A = \/”S?n“ +\/1_Sm“
1-sinex

Cau 2 (2,0 diém): Giai cac phuong trinh sau:
a) 2cos’ x—3sinx=0.

b) élogz (x—1) +log, (x+1)=log, (5—x).

Cau 3 (2,0 diém):

. 1 2 2
a) Cho ham sb f(x) thoa man lin}% =16. Tinh lirrll (x i x)fl(x) i :
X—> X — X—> X —

b) Hoc sinh Nam t&1 Hoi chg Xuan 2025 va tham gia tro choi ném bong, mdi lan ném nguoi choi
phai dit cugc mot sd tién sau d6 méi duoc choi. Lan choi dau tién Nam dit 20 000 dong, mbi lan choi tiép
theo tién dat gip doi lan tién dat cuoc trudc. Nam choi thua 9 1an lién tiép va thang & lan thir 10. Hoi Nam
thang hay thua bao nhiéu tién?

Cau 4 (1,0 diém):

Cho ham s6 y=f (x) lien tuc trén R va a,bla cac s6 thuc bat ki. Xét ham sé

g(x)= f(a)+ f(b)-2f(x). Ching minh ring phwong trinh g(x) =0 ludn c6 nghiém thuc

Ciu 5 (1,0 diém):

Cho céc s6 thuc x, y thoa mén cac diéu kién 5x — v, 2x — 3y, x + 2y theo thi tu 1ap thanh cip sb
cong, va cac s6 (y + 1)%,xy + 1, (x — 1)? theo thtr tu 1ap thanh cap s6 nhan. Tim x,y .

Céu 6 (2,0 diém):

Cho hinh chép S.ABC c6 day 1a tam giac déu canh a, SA =SB = SC , dudng cao SO cua hinh chép
S.ABC c6 d6 dai bang 2a .

a) Chimg minh rang S4 | BC

b) M 1a diém thudc duong cao AH cua tam giac ABC (M khac A va H ). Mit phang (P) di qua M va
vudng goc voi AH cét hinh chop theo thiét dién. Tim vi tri cia M dé dién tich thiét dién 16n nhat.

Hét

Lwu y: Gidm thi khong giai thich gi thém. Hoc sinh khong dwoc sw dung tai liéu.



TRUONG THPT PUC HQP KY THI CHQN HSG LOP 11 NAM HQC 2024-2025
TO TOAN TIN Mon thi: TOAN
HUONG DAN CHAM
Pdp dn nay gom cé 06 trang
Cau Noi dung Piém
. Ciu 1 (2,0 diém): L0
a a) Tim gi4 tri 16n nhit, gia tri nho nhit ciia ham s6 y = 2J/cosx +1 —3. ’
—1<cosx<1=0<cosx+1<2=0<+/cosx+1<+2 0,50
0<2Jcosx+1<2y2 = -3<2Jcosx+1-3<2y/2-3 0.25
GTNN béng 3khi cosx=-1<x=rn+k2r,keZ 0,25
GTLN bing 2+/2 —3khi cosx=1< x=k2r,k e Z
b) Rut gon biéu thirc A = \/”S?n“ +\/1_5Tn“ ,cho biét 0<a <.
1b l-sina l+sina 2 1,0
I+si I—sina | l+sing 1-si 4 4
Khi dé 4° = \/ +s?na+\/ —s%na _ +s%na+ —s%na+2: . 0.50
l-sinax l+sina l-sina 1+sina I-sin"a cos"«a
s T , 2
ViO<a<—nén cosa >0 dodo 4= 0,50
2 cosa .
Cau 2 (2,0 diém): Giai cac phwong trinh sau:
2a 2 . 1,0
a) 2cos” x—3sinx=0.
Ta ¢6: 2cos’ x—3sinx =0 < 2(1—sin2x)—35inx:0<:> 2sin*x+3sinx-2=0 | 0,5
sinx =-2(VN)
2sin x+3sinx-2=0<| 1 0,25
sinx =—
2
1 X :%+k27r
sinx:E:sin%Q s kel
X =—”+k27r 0,25
6
) o o 4 Sm
Vay phuong trinh ¢6 2 hg nghiém la x = P + k27, x = o +k2r,keZ
1
2b | b) Elog2 (x—1)" +log, (x+1) =log, (5—x). 1,0
bk: -1<x<5; x#1. 0,25
1
Taco Elog2 (x—1)" +log, (x+1)=1log, (5—x)
< log, |x—1|+log, (x+1) =log, (5 x)
< log, |x—1|(x+1) =log, (5—x) < [x—1|(x+1) =5—-x 0,25




x>1 . x<l1 0,25
= 0dc
(x—l)(x+l) =5-x (—x+1)(x+1)=5—x
x>1 x<l1
<9, hodc § < x =2 thoa man.
X +x-6=0 x'—x+4=0
Vay phuong trinh c6 nghiém duy nhat x =2. 0,25
Céu 3 (2,0 diém):
3 , , x)+1 (P x) f(x)+2 1,0
2 a) Cho ham so f(x) thoa man hnllf(—)1 =16. Tinh lll’Ill( fl( )
x— X — xX—> X —
2 2 2
. + +2 . (X +x X)+1)=x"—=x+2
iy &2 (/) 1)
x—1 X — x—1 D
0,25
. (x2+x)(f(x)+1) CoxXt+x=2
= lim —lim——
x—l x—1 x—1 x—1
2
. (xT+x x)+1 ) _ +1
* hm( )(f( ) ) = lim(x* + x).hm& =2.16=32 0,25
x—1 X — 1 x—1 x—1 X —
2
: +x-2 . -D(x+2 :
# lim* =2 iy PV 0y 23 0,25
x—1 B 1 x—1 X — 1 x—1
2
: + +2
Vay lim (0 F2 35 309 0,25
xX—> X —
b) Hoc sinh Nam t¢i Hji chg' Xuén 2025 va tham gia tro choi ném bong, n‘u:)i lan
ném nguoi choi phai dat cwge mgt so tién sau dé méi dwgc choi. Lan choi diu tién
3b | Nam dit 20 000 dong, moi lan choi tiép theo tién dat gap doi lan tién dat cwgc trude. | 1,0
Nam choi thua 9 lan lién tiép va thang ¢ 1an thir 10. H6i Nam thang hay thua bao
nhiéu tién?
S tién Nam dat trong rp@i lan 1a cép sO nhan co u; = 20 000 va cong boi g = 2.
Nam thua trong 9 lan dau tién nén tong so tién thua la: 0.5
—p2 N ?
So = Uy + Uy + o+ Uy = %p”) — 10220000 ddng
S tién ma Nam thing trong 1an thir 10 1a: u;, = u,q° = 10240000 dong
Ta c6: uyg —Sg = 20 000 > 0 nén Nam thang 20 000 dong 0,5
Cau 4 (1,0 diém): Cho ham sb y= f(x) lién tuc trén R. Xét ham sb
4 | g(x)=f(a)+ f(b)-2f(x). Chirng minh ring phwong trinh g(x)=0 luén c6 | 1,00
nghiém.
Pit g(x)= f(a)+ f(b)—2f(x) khidé g(x) ciing Ia ham s lién tuc trén doan [a;b].
Taco:
gla)=f(a)+ f(b)-2f(a)= f(D)- f(a) va 0,25
gb) = f(a)+ f(b)=2f(b)= f(a)- f(D).
Do do: g(a).g(b) =-If () - f(a)].
. xX=a
Néu f(a)= f(b) thi { b théa man bai toan. 0,25
X =
Néu /(a)# /(b) thi g(a)g(®) =/ (B) - f(@)] <0 005
nén phuong trinh g(x) =0 c6 it nhat 1 nghiém thudc khoang (a;b). ’
Vay phuong trinh g(x) = 01ludn c6 nghiém. 0,25




Céu 5 (1,0 diém): Cho cac s6 thuc x, y théa mén cac diéu kién 5x —y,2x — 3y ,x +

2y theo thir ty 1ap thanh cip s6 cdng, va cac so (y + 1)%,xy + 1, (x — 1)? theo thir

5 Lo
tw 1ap thanh cip s6 nhan. Tim x,y .
5x —y,2x — 3y ,x + 2y theo thir ty 1ap thanh cép s6 cong nén
2(2x-3y) = (x+2y)+(5x—y) = 2x+7y=0 (1) 0,25
(y +1)%,xy + 1, (x — 1)? theo thtr ty 1ap thanh cp s6 nhan nén
xy+l=(y+1)(x-1)(2
(xy+1)2 :(y+1)2(x_1)2 PN ( )( )( ) 0,25
xy+1= —(y+1)(x—1)(3)
U . = 14 4
Giai h¢ gom (1) va (2) ta dugc nghiém (x;y) = 3;—5 0,25
LA A . n \ 9 9
Giai h¢ gom (1) va (3) ta dugc nghiém (x;y) = (0;0) va (x;y) = Z;_ﬁ 0,25
Cho hinh chép S.ABC cé day la tam giac déu canh a , SA = SB = SC , dudng cao
6a | SO cuia hinh chop S.ABC c6 do dai bang 2a . 1,0
a) Chirng minh ring S4 1 BC
TeSA=SB=SC - OA = OB = 0C - O latam duong tron ngoai
tiép tam gidc ABC => O cling la tryc tam tam giac ABC — OA vudng 0,25
gbc BC (1)
Ma SO vudng goc voi (ACB) nén SO vuong goc voi BC (2) 0,25
Tu (1) va (2) suy ra BC vudng goc voi (OSA) 0,25
Viay BC vudng goc véi SA 0,25
b) M 1a diém thudc dwong cao AH ciia tam giac ABC (M khac A va H). Mat
6b | phang (P) di qua M va vudng goc v6i AH cat hinh chép theo thiét dién. Tim vj tri 1,0
ciia M deé dién tich thiét di€n 16m nhat.
Hinh 1 Hinh 2
Vi (P) di qua M va vuéng goc voi AH nén (P) song song hodc chira AH ’
- Do do: Giao tuyén (P) voi (SAH) song song hodc trung voi AH => Goi giao tuyén la
GM. Theo dinh i giao tuyén thi (P), (SCB), (ABC) d61 mét cat nhau nén giao tuyén EF
(qua G) // BC // 1J (qua M) )
Chu y: Vé dung hinh ca hai truong hop thiét dién la tam gidc va tinh ding cho 0,5
diém, hinh thang can va tinh dung cho 0,5 diém
3 3 3
bit AM = x,xe[O;%),SOZ SO=2a;OH=aT;OA:aT 0,5




THI1.Néu 0< x < # thi thiét dién 1 tam giac K1J. Thiét dién c6 dién

tich Ion nhat khi AM = AO-%AH—i hay #
TH2. Néu “f <x< “f thi thiét dién 1a hinh thang IJEF.
Ta co: Y =AM N :>IJ=2X\B
BC AH a3
2 0,25
X — Cl\/g
EF:SG:OM: 3 :>EF:2(x 3—a)
BC SH OH a3
6
a3
EF _GM _MH _ = GM =2(3a-2x\3)
BC SO OH a3
6
Khi dc’) dién tich thiét dién IJEF 1a
0.25

S =— (IJ+EF)GM (4x\/_ 3a)(6a 4X\/_)<— (BDBT C6-si).

2
Vay dién tich thiét dién 16n nhit 1a 3Z khi x = 3"8f
2
Két hop céc truong hop, dién tich thiét dién 16n nhét Ia 33 khi x = 3“:5




Xem thém: PE THI HSG TOAN 11
https://toanmath.com/de-thi-hsg-toan-11
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