UBND TINH HA NAM KY THI CHON HOQC SINH GIOI LOP 12 CAP TINH

SO GIAO DUC VA PAO TAO Nim hoc 2024 - 2025
PE CHINH THUC Mén: Toan
(Pe thi gom 02 trang) Thoi gian lam bai: 180 phat

Cau | (6,0 diém).

x?+3x-9

1. Goi A, B 14 hai diém cuec tri ctia d6 thi ham s6 y = . Tim toa d¢ cua diém M nim trén

truc hoanh sao cho chu vi tam gidc MAB nho nhét.

2. Trén mot khic sdng cd dong nuée ling, mot chiée tau chay véi téc do khong ddi, chi phi nhién liéu
duoc tinh bai hai phan: Phan thir nhat khong phu thugc vao toc do va mét chi phi 1a 700 nghin dong/gio;
Phan tht hai ti 1& thuan voi binh phuong cua toc do, khi tau chay véi tée d6 10 km/h thi chi phi phan thi hai
1a 70 nghin dong/gio. Tim tdc d6 cua tau dé tdng chi phi nhién lidu khi tu chay 1 km trén song la nho nhat.
(B6 qua van téc cua dong nudc)

3. Xét diém A va duong thang d. Goi H 1a hinh chiéu vudng gdc caa A 1&n d. Xét hai diém B va C di
chuyén trén tia Hx sao cho HC =3HB (Nhu hinh v& bén dudi). Biét ring AH =5. Khi d6 16n cua goc
BAC 16n nhét hay tinh d6 dai doan BC.
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Cau 1 (3,5 diém).
1. Giai phuong trinh sau trén tap sb thyc: e* +e* = 2(x +4/1-x? )(1+ Xv1-x° )

2. Bang sau thong ké muc lwong cuia hai cong ty A, B (don vi: triéu dong) trong cling mot thang

Nhom [10;15) | [1520) | [20;25) | [2530) | [30;35) | [35;40)
cong ty A 15 18 10 10 5 2
Congty B 25 15 7 5 5 3

Ngudi ta ¢6 thé s dung do léch chuan dé so sanh mirc d6 dong déu vé mic lwong cia cac cong ty. Muc
lwong cua cong ty nao c¢6 do léch chuan nho hon thi s& dong déu hon. Theo quan diém trén, hdy so sanh
muc do ddng déu vé mic luong cua cong ty A va cong ty B.

Cau 111 (3,0 diém).

1. Cho ham sb f (x)#0,Vxe[0;+00) co dao ham lién tyc trén (0;+o0) thoa man f (1)=—% va

f'(x)=(2x+5)-( f(x) )Z‘V’XE(O;+OO). Tinhtong S = f (1)+ f (2)+ f (3)+...+ f (2025).

2. Mot chat diém A chuyén dong trén truc OX, véi van toc v(t)=-2t+3 (m/s), trong d6 thoi diem
t =0 (gidy) tinh tir IGc chat diém bat diu chuyén dong va khi d6 chat diém ¢ tai goc toa do. Tai thoi diém
t=0, tai gc toa do mot chat diem B khac A chuyén dong trén truc Ox véi van téc v, (t)=3"In3 (m/s).

Sau khoang thoi gian bao lau thi hai chat diém gap nhau lan tht hai (thoi diém t=0 dugc xem Ia thoi
diém hai chat diém gap nhau lan thi nhat)?
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Cau IV (5,5 diém).

1. Cho hinh lang tru ABCD.A'B'C'D', c6 BAD =BCD =90°, BD =1, ABD=CBD = 30° Cho biét tir
giac 44°C’C 1a hinh thoi c6 A'AC =60° va ndm trong mat phang vudng goc véi mat phiang (ABCD).
Tinh thé tich cua khéi ling tru ABCD.A'B'C'D".

2. Trong khdng gian Oxyz, xét diem M (a;b;c),a>0,b>0,c>0 sao cho MOy=MOz=60° va
OM =12. Goi A, B lan luot la hinh chiéu vudng goc cua diém M Ién cac truc Ox, Oy.

a) Tim toa do cua diém M.
b) Tim toa d6 cua diém C sao cho tir gilc ABMC 1a hinh thang c6 day 1a AB va dién tich hinh
thang ABMC gap ba lan dién tich tam giac MAB.

3. Mot chiéc dén tron duoc treo song song véi mit phang nim ngang boi ba soi day khong dan xuat
phét tir diém O trén tran nha lan luot budc vao ba diém A, B, C trén dén tron sao cho tam giac ABC déu
(Hinh v& bén duéi). Bo dai cia ba doan ddy OA,OB,OC déu bang L (dm). Trong luong cua chiéc dén
la 27 N va bén kinh cua chiéc dén 12 5 dm. Goi F 1a do lon cua céc lyc cang F,, F,, F, trén mdi soi day.
Khi d6 F = F (L) 1a mot ham s6 véi bién sé L. Xac dinh ham s F =F (L) va tim chiéu dai toi thiéu cua

mdi soi day, biét ring mdi soi day do dugc thiét ké dé chiu duoc luc cang tdi da 14 9,75 N.

. _ o . o, In(x+1)— X+ 2x? . o
Cau V (2,0 diém). Goi (H) la mién gioi han boi do thi ham s6 y = ( )2 , truc hoanh va céc
X

duong thang x=1, x=2025. Chon ngau nhién mot diem M (X,;Y,).% €N, y, €N thuoc mién (H).

Tinh xac suét dé diém M (X,; y, ) dugc chon théa méan x, > 2025y,.

----- HET -
Ho VA 8N thi SINN: .., SO DAO HANN:..e e
CAN DO COI NI SO Lo CAN DO COI i SO 27t
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UBND TINH HA NAM

SO GIAO DUC VA PAO TAO Niam hoc 2024 - 2025

HUONG DAN CHAM MON TOAN
(Huéng dan cham thi cé 08 trang)

I. HUONG DAN CHUNG

o Huéng dan chdm chi trinh bay so hirge cdc buéc gidi, loi gidi cia hoc sinh can ldp ludn chat ché, hop

KY THI CHQN HQC SINH GIOI LOP 12 CAP TiNH

logic. Néu hoc sinh trinh bay cdch lam khdc ma ding thi van dwoc diém theo thang diém twong vng.

o Déi véi bai toan hinh hoc néu hoc sinh chizng minh c6 si dung d@én hinh vé thi yéu cdu phdi vé hinh,

néu hoc sinh vé hinh sai hogc khdng vé hinh thi khéng cho diém phan twong ing.
o Biém toan bai khéng lam tron.

II. DPAP AN VA THANG DIEM

Cau So lwoc |oi giai piém
. . Pt ., A C g Z X2 +3x-9 . N
1. Goi A, B 1a hai diém cyc tri cia d6 thi ham s6 y= — Tim toa d0 cua 20
X — ,
diém M nam trén truc hoanh sao cho chu vi tam gidc MAB nho nhét.
., XP—4x+3
TXD:D=R\{2}. Tacd y'=—— 0,25
(x-2)
Tinh duogc toa d¢ hai diém cuc tri cua d6 thi la A(L5),B(3;9). 0,25
Nhan xét A, B nam vé ciing phia so véi tryc hoanh.
Goi B, ddi xting v6i B qua truc hoanh, khi d6 B, (3;-9). 05
Khi d6 chu vi tam gidc MAB Ila: 5
MA+MB + AB = MA+MB, +2/5 > AB, + 24/5 =10+/2 + 2+/5. 0.25
Diu "="< M = AB, N Ox. 0,25
Phuong trinh AB, 1y =-7x+12. 0,25
Vay M (%O) 0,25
2. Trén mot khic song ¢6 dong nudc ling, mot chicc tau chay véi toc do khong doi, chi
I phi nhién liéu dugc tl'nh bai hai ph‘ﬁn: Phan thir nhat khong phu thudc vao toc do va mat
(6,0 diém) | chi phi 12 700 nghin dong/gio; Phan thr hai ti I& thuan véi binh phuong cua tée do, khi |, o
’ tau chay vei toc d6 10 km/h thi chi phi phéan thtr hai 1a 70 nghin dong/gio. Tim toc do '
cua tau de tong chi phi nhién liéu khi tau chay 1 km trén séng la nho nhat. (Bo qua van
toc ciia dong nude)
Goi x (km/h) la toc d6 cua tau (x >0).
Thoi gian dé tu chay 1 km trén song la 1 (9i0). 05
X ,
. N LKL 2R e . 1 700 o ar
Chi phi cho phan th nhat dé tau chay 1 km la p, =700-— = — (nghin dong)
X X
Chi phi cho phan thir hai dé tau chay 1 km 1a p, = kx’ 2k (nghin dong). 05
X 1
Khi x=10thi p, =70 nén k=7. Do d6 p, = 7x(nghin ddng).
Tong chi phi dé tau chay 1 km trén khuc séng 1a
f(x):@+7x (nghin dong). 0,25
X
Xéthamsé: f(x)= @+ 7x, x> 0.
X 0,25
Taco f'(x) :—7—020+7.

X
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Cau So lwoc 10 giai Piém
Giai phuong trinh f'(x) =0 <> x =10 (thoa man) hoic x =-10(loai).
Lap BBT cua ham so f(x),
X 0 10 +00
f'(x) — 0 +
—+00 +00
0,25
f(x)
140
Ta tim duoc min f (x) = f (10) =140.
x>0
Vay toc do cua tau dé tong chi phi nhién liéu khi tau chay 1 km trén séng nhoé nhat Ia 0.95
10 km/h. ’
3. Xét diém A va duong thang d. Goi H 1a hinh chiéu vudng goc cua A Ién d. Xét hai
diém B va C di chuyén trén tia Hx sao cho HC =3HB (Nhu hinh v& bén duéi). Biét
rang AH =5. Khi d6 16n cua géc BAC 16n nhat thi khoang cach BC 1a bao nhiéu?
A
|
| 2,0
5|
|
d L X
H B C
bat HB=x>0, suy ra HC =3x.
0,25
Khi d6 AB=+/25+x*; AC =+/25+9x%;BC = 2x.
Xét tam giac ABC, theo Dinh ly cos, ta ¢
2
cospac L ABTTAC?-BC?  50+6¢ _\/ (3x*+25)
2ACAB 2725+ x2/25+9x%  V9x* +250x° +625 0,25
~ \/9x4+150x2+625
9x* +250x% + 625
Ta c6 goc BAC 16n nhat khi va chi khi cosBAC nho nhit. 0,25
2
Pt t=x2>0 vaxéthamsb f (t)= oo 10025 0,25
ot° + 250t + 625
2 —_—
] (9t? + 250t + 625) 3 !
Tach:
25
t 0 3 +00
f'(t) - 0 +
1 1 0,25
f(t)
0,75
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Cau So lwoc loi giai piém
Vay GTNN cua cosBAC la /0,7 =§.
25 25 5.3 0.2
Dau bang xay rakhiva t="=—=x* === x="—"—,
3 3 3
Vay BC =2x=%. 0,25

Cau I |
(3,5 diém)

biéu kién: xe[-11].
it x+V1-x" =t. Vi xe[-Ll]=te|-142]. 05
2 2 _
Taco: t? :(x+\/1—x2) =1+ 2xV1- X% = xy/1-x? _t 5 1.
Phuong trinh da cho tré thanh:e™ +e* =t° +1. (*)
Xétham soh(u)=u®+u,h’(u)=3u*+1>0 Vu do d6 ham s6 h(u) dong biéntrén R. | 0,5
Suyra e =t=e*=x++1-x* (¥
et —x=+1-x,
Xétham s f(x)=e*—x, xeR.
Taco f'(x)=e*-1va f'(x)=0=>x=0
BBT:
X —0 0 +00
f'(x) - 0 + 0,5
f(x)
1
Suyra e*—x>1VxeR.
Mt khac 1> v1-x* vxe[-11].
Suyra e’ —x>+1-x* Vxe[-11]. 0.5
Vay phuong trinh (*) c6 nghiém duy nhit 1a x =0.
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Cau So lwoc 10 giai Piém
Xét mau sb lidu vé luong cua cong ty A:
S6 trung binh cia mau sé liéu ghép nhom 1 0.5
o= 15-12,5+18-17,5+10-22,5+10-27,5+5-32,5+2-37,5 ~ 20,67 (tricu déng).
60
Phuong sai cua mau s6 liéu ghép nhom la
, 15-(12,5-20,67)" +18-(17,5-20,67) +10-(22,5-20,67)"
31 =
60
10-(27,5-20,67)" +5-(32,5-20,67)" +2-(37,5-20,67)’ 05
N ~ 49,1389,
60
D¢ léch chuan caa mau sé ligu cong ty A las, ~ /49,1389 ~ 7 (trigu dong).
Xét mau sb liéu caa cb phiéu B :
S trung binh ciia mau s6 liéu ghép nhom Ia 0.5
% = 25-12,5+15-17,5+7-22,5+5-27,5+5-32,5+3-37,5 ~19,08 (tricu déng).
60
Phuong sai cia mau sb liéu ghép nhom la
, 25-(12,5-19,08)" +15-(17,5-19,08)" +7-(22,5-19,08)’
s2 =
60 00
5-(27,5-19,08)" +5-(32,5-19,08)" +3-(37,5-19,08)’ o
+ ~57,9097.
60
Do léch chuan caa mau s6 lidu cong ty B 1as, ~ /57,9097 ~ 7,61 (triéu dong).
Vi s, ~7<s,~7,61 néncong ty A c6 mirc luong dong déu hon mirc luong cong ty
B - : g 0,25
Chua y: Néu hgc sinh si dung may tinh cho két qud diing, thi cho 0,75 diem.
1.Choham s f(x)#0,V x €[0;+00) c6 dao ham lién tuc trén (0;-+oo) théa man
diéu kign f'(x)=(2x+5)-( f(x) )ZVXE(O;+OO) va f (1)=—%. 1,5
Tinhtong S = f (1)+ f (2)+ f (3)+...+ f (2025).
Véi x>0 taco:
=X A= ’ 2 f’(x) 1
Bién doi f'(x)=(2x+5).f*(x) & = =2x+5<| - =2X+5 05
(%) f(x)
1] 1
(3.0 diém) AT J (2x+5)ox
1 1 0,25
S-———=X+5x+C= f (X)=-5—.
f(x) X* +5x+C
Ma f(1)=-= nén C=6.
12 0,25
Dodé f(x)=-mg b= 1 =—( L1 j |
X*+5x+6  (x+2)(x+3) X+2 X+3

0,5
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Cau So lwoc 10 giai Piém
Khi d6
S=f(1)+f(2)+f(3)+..+ f (2025)
( 1 1 1 1 ]
= —+——+..+ +
34 45 2026.2027 2027.2028
1 1 11 1 1 1 1
e [ e R - + -
3 4 4 5 2026 2027 2027 2028
1,12
3 2028 676
2. Mot chat diém A chuyén dong trén truc OX, véi van téc v(t)=-2t+3 (m/s), trong
d6 thoi diém t=0 gidy tinh tir lGc chat diém bat dau chuyén dong va khi do chat
diém ¢ tai goc toa do. Tai thoi diém t=0, tai goc toa d6 mot chat diém B khac A L5
chuyén dong trén truc Ox v6i van téc v, (t)=3'In3 (m/s). Sau khoang thoi gian bao |
lau thi hai chat diém gap nhau lan tha hai (thoi diém t = 0duoc xem la thoi diém hai
chat diém gap nhau lan thir nhat)?
Xét chét diém A: Taco s(t) = [v(t)dt =[(-2t+3)dt =—* +3t+c. 005
Do s(0)=0=>c=0. Vay s(t)=-t*+3t (m). ’
Xét chét diém B: Tac6 s, (t) = [v, (t)dt =[3'In3dt =3' +c,. 005
Do 5,(0)=0=¢, =-1. Vay s,(t)=3" -1 (m). ’
Xét phuong trinh 3' —1=-t*+3t < 3' —1+t* -3t =0.
Xéthamso f(t)=3"+t*-3t-1t>0.
Ta c0:
f'(1)=3In3+2t-3;
f"(t)=3In*3+2>0Vvt>0.
Suyra f'(t)=0 c0 toi da 1 nghiém t,. BBT:
t 0 to +00 0,5
f(t) - 0 +
f(t)
Suy ra phuong trinh f (t) =0 ¢6 téi da 2 nghiém phan biét.
Tacé f(0)=f(1)=0. Suy raphuong trinh f (t)=0c6 hai nghiém phan biét 05
t=0,t=1. ’
Sau khoang thoi gian 1 gidy thi hai chat diém gap nhau lan thi hai. 0,25
1. Cho hinh lang tru ABCD.A'B'C'D'',c6 BAD=BCD=90° BD=1,
IV. | ABD=CBD=30".Cho biét & gisc 44'C’C la hinh thoi c6 A’AC=60° va nim | 15
(5,5diém)| yong mat phing wvudng géc Véi day. Tinh thé tich cia khéi lang tru

ABCD.A'B'C'D".
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Cau So lwoc 10 giai Piém
D' o’
0,5
T giac ABCD ndi tiép dudng tron duong kinh BD. Theo dinh ly sin trong tam giac
ABC ta co: — = BD = AC =BDsin ABC=1-sin60°:£.
sin ABC 2
Vi AA’C’C 1a hinh thoi va A'AC =60° nén tam giac 4 '4AC la tam giac déu.
Hai mit phang (ABCD) va ( AA’C’C) vudng gbc va cb giao tuyén AC nén néu goi
2
A’H la duong cao cua tam giac A’AC thi A'H L (ABCD), A'H = \/2_ \/2_ i 0.25
- R , 3
Tam gi4c vudng BAD c6 AB = BDcos30° = £
2
\/5 0,25
Tam giac vuéng BCD c6 BC = BDcos30° = >
Taco Supcp = Sansp + Sascp = % BA-BD-sin 30’ +% BC-BD-sin30° = ? 0,25
Thé tich khdi lang tru 1a: V = S,pcp A'H = £ 3. i 0,25
4 4 16
2. Trong khong gian Oxyz,xét diém M (a;b;c), a>0,b>0,c>0 sao cho
OM =12, MOy = MOz =60°. Goi A, B lan luot & hinh chiéu vudng gdc cua diém M
Ién cac truc Ox, Oy. 20
a) Tim toa do caa diém M.
b) Tim toa do cuia diém C sao cho tir giac ABMC 14 hinh thang c6 day 1a AB
va dién tich hinh thang ABMC gép ba lan dién tich tam giadc MAB.
a) Goi D la hinh chiéu vuéng goc caa M Ién truc Oz. 05
Tacdé OD=0M -cos MOz =6; OB = OM -cosMOy = 6. '
Mit khdc OM ? = OA? + OB® + OD? <122 = OA? + 62 + 6° <> OA = 6+/2. 0,25
Vay M (6&;6;6). 0,25
b) Ta co: A(6J§;O; 0), B(0;6;0). Hon nira:
o _(AB+CM)d(M;AB) (AB+CM)-2:S,
ABMC — 2 = 2. AB 0,5
AB+CM )-S
<3S, = ( ) Suwe < CM =2AB.
AB
Ma ABMC la hinh thang c6 day AB nén CM =2AB (1). 0,25
Ta co: Né=(—6\@;6;0);m=(6ﬁ—xc;6—yc;6—zc).
0,25

Tu (1),suyra C (18«/5; —6;6 )
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So lwoc loi giai

Piém

Goi A,B,,C, lan luot Ia cic diém sao cho OA =F,,0B, = F,, OC, = F,. Khi do hai
vecto OA,OA cling huéng, do dé ton tai s6 k>0 sao cho OA =kOA, tuong tur
OB, =kOB,0C, =kOC .

O

A, Gy

B,

Suy ra F=|E1|=k|a&|=k-L. (1)

0,25

Do chiéc dén & vi tri can bang nén F, +F, +F, = P. Goi | 1a tam chiéc dén hinh tron.
Vi tam giac ABC déu nén I ciing 14 trong tdm ciia tam giac ABC. Khi d6

o_A’+c73'+cf=3ﬁ©%(cTAl+cTBI+o_q)=3ﬁ suy ra P =3k-OI.

Theo gia thiét trong lwong caa chiéc dén 1a 27N, do d6 10 = %

0,25

Taco Ol =yOA? - Al2 =+/L>-25 (diéu ki¢n: L>5)
Suyra§= 725 k=2

J2-25
9 v (L) taco F __ 9% (N).
2 2
NEY NIEY

Thayk =

0,5
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Cau So lwoc 10 giai Piém
P -9.25
Taco F :—3<O VL >5.
(L -25)
BBT
L 5 +00
=X _ 0,5
+o0
F
9
Khi luc cing ciia mdi sgi day bang 9,75 N, ta co:
f—L ~9,75 < 36L =394/L2— 25 < L =13 (thoa mén didu kién L >5) 025
L°-25
Duya vao BBT ¢ trén ta thiy chiéu dai toi thiéu cuia mdi soi day dé luc cing tdi da 1a 0.5
9,75 N la 13 dm. ’
. . . In(x+1)—x+2x?
Goi (H) la mien gi¢i han boi do thi ham s6 y=f (x)= ( 2(2 , truc
hoanh va cic duong thang x=1, x=2025. Chon ngiu nhién mot diem | 2
M (X5 Yo ), X €N, Y, €N thuoc mién (H). Tinh xac suat dé diém M (Xx,; Y, ) duoc
chon théa mén X, >2025y,.
X x—2In(x+)) 005
Vi x>0, taco f/(x)=X+L ’
X
X 1 2 X?
Xét g(x)=——+x-2In(x+1); g'(x)= +1- = :
9() x+1 O+ g'(x) (x+1)° X+1  (x+1)° 0,25
Tace 9'(X) =0,¥x>0 nén ham so g(x) dong bién trén (0;+oo);
g(0) = 0. Voi moi x > 0 thi g(x) > g(0) hay g(x) >0 0,25
Do do f'(x) > 0,vx >0 vayham sb da cho déng bién trén (0; +0) .
V. ) _In(x+1)—x+2x°
(2,0 diém) | Ta ching minh: 2 <2Vx>0<In(x+1)-x<0vx>0 05
Lap BBT cua ham sé In(x+1)—x ta chimg minh dugc In(x+1)—x<0 Vx> 0.
Tir cac diéu trén ta c6 dugc mién (H) nhu hinh sau:
y
2
15— 025
B e it
6]
'2025
Suy ra trong mién (H) c6 2025-2 = 4050 diém nguyén.
Trong d6 c6 ding 2025 diém M (X,; Y, ) théa man X, > 2025y,. 0,25
Vay xac suat can tim 1a 205 1 0,25
4050 2
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