SO GIAO DUC VA PAO TAO KY THI CHON HSG THANH PHO VA CHON PQI TUYEN

HA NOI HSG DU THI QUOC GIA CAC MON VAN HOA
; LGP 12 THPT NAM HOC 2025 - 2026
I CHINH THUC Mobn thi: TOAN (BANG A)

Negay thi: 22 thang 9 ndm 2025
. Thoi gian lam bai: 180 phiit
(Dé thi co 04 trang)

PHAN I - Tra 1o ngén (12,0 diém).
Thi sinh trd 10 tiv can 1 dén cau 15, Vi mbi cau héi, thi sinkh viét két qui vio gidy thi.
Chu 1. M6t chit didm chuyén dong trén truc Ox ¢d phuong trinh chuyén dong 13 x = 2cos (Zm‘) ~1

(don vi: centimer), véi (20 (don vi: gidy). Trong 3 gidy ké tir khi bat ddu chuyén dong, chit didm

di qua géc toa dd O bao nhiéu 14n? by
Cau 2, Cho ham sb bic ba y = f(x) x4c dinh trén R va cé db thi 1 duong ST

cong nhu hinh bén. Ham s g(x) = f (x3 + 1) dat cyc dai tai didm x,. Gid tri

clia x, bang bao nhiéu?

b b e

Chu 3. V&i x, va x, 1 cdc nghiém ciia phuong trinh 31 57 Gig tri ca \ / \
biduthic § = x, +x, bing bao nhiéu? -
Cau 4. Cho da gi4c 18i c6 10 dinh A4, 4,,..., 4,. C6 bao nhiéu tam gidc ¢ ba dinh 14 dinh cta da gidc d&
cho, trong d6 khdng c¢6 hai dinh nao ctia tam gidc 14 hai dinh ké nhau ctia da gidc?

Céu 5. Cho ham s6 y = f(x) c6 dao ham trén R va c6 d6 thi 1a
dudng cong (C) nhu hinh bén. Biét ring dudng théng d 1a tiép
tuyén ciia @b thi (C) tai didm A(2;-1). Tiép tuyén clia & thi ham

s6 y=f2(1~x) tai diém c6 hodnh &9 x=—-1 c6 hé sb goc bang

bao nhiéu?

CAu 6. Hinh chit nhat ABCD duoce trang tri boi mdt hinh elip, cdc hinh vudng canh 1 va cde hinh tron
dudmg kinh 1 nhu hinh v&, Dién tich cfia hinh chit nhit ABCD bang bao nhiéu?

A D

B o

CAu 7. Mot ¢ong ty tham gia ddu thiuba dy an 4, B, C déc lap véi nhau, Xac suft tring thiu cac dy 4n
A B, C lAnlvotia 0,5, 0,6 va x. Biét ring xéc sudt @é cong ty tring thiu it nhit mdt du 4n 13 0,94, Xic

suft dé cong ty tring thiu ca ba du én bang bao nhidu?
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Ciu 8. Trong mit phing toa & Oxy, xét A4 va B 14 hai diém l4n luot

ndm trén dd thi ham sb y = log, x va y=log, x sao cho diém C(3;O) la
B

trung diém cia doan thing AB (nhu hinh bén). Dién tich tam gidc OAB

bang bao nhiéu?

Chu 9. Cho hinh chép ti gide S.A4BCD c6 thé tich bang 56 va day
ABCD 1a hinh binh hanh. Goi 4,, B,,C,, D, theo thi tu 1a trung diém cua
cac canh bén S4,SB,SC,SD va S, la tdm cta ddy ABCD, ta dugc hinh
chép S,.4BC,D, (nhw hinh bén) c6 thé tich V,. Goi 4,,B,,C,,D, theo
thir tu 1a trung diém cta c4c canh bén S, 4,8,8,,5,C,,5D, va §, 1a tdm
clia ddy 4 B,C,D,, ta duge hinh chép S,.4,B,C,D, c6 thé tich ¥,. Ct tiép
tuc nhu véy ta dugc cac hinh chép S,.4,8,C.D,,S,.4,B,C,D,,...
S,.ABCD, c6 thé tich lan lugt 1a V,,7,,..V,. Gia tri cta

lim (V; +¥, +...+7,) béng bao nhiéu?

n—+eo

Cén 10. S8 luong té bao ctia mdt quéin thé nim men dugc nudi cdy trong phong thi nghiém tai thoi diém ¢

5 24 . N S . C s iy
duge mod hinh héa bang cong thie f(¢)= T (don vi: nghin té bao), v6i t =0 (don vi: gic). Biét
+3e
rang ham s6 y = f7(¢) bidu thi tde d9 sinh trudng ctia quén thé tai thoi diém 7. Tai thoi diém tbe d§ sinh

< " . o n e A ,
trudng clia quan thé 16m nhat, quan thé ¢6 bao nhiéu nghin té bao? P

C#u 11. Cho hinh lang tru ABCD.A'B'C'D' ¢6 ddy ABCD 1a hinh vudng
canh 1 (nhuw hinh bén). Biét ring A'A=A'B=A'C va sb do géc gifta
dudmg thing A4’ va mit phing (ABCD) bang 60°. Thé tich cta khéi

lang tru da cho bang bao nhiéu?

B 4
: i
Céu 12. Gieo mdt con xuc xac cin doi dong chét theo thi tu ba lan lién tiép. Goi A 13 bién co: “Tdng so
cham xuat hién trén mat con xtic xdc trong ba lan gieo bang 9. Xéc sudt clia bién cd A4 bang bao nhiéu?

Cau 13. Cho hinh chop S.ABCD c6 ddy ABCD la hinh thoi canh 2 va

BAD =120°. Biét ring canh bén SA vudng goc véi mit phing (4ABCD),

SA=2 va G latrong tim tam gide SAB. Xét M 1a mot diém di dong trén
duong thing BD (tham khdo hinh bén). Khoang cach gifta hai dudng
théng SC va GM bing bao nhiéu?

Cau 14. Cho hinh chép S.4BC c¢6 ddy ABC 1a tam gide vudng tai 4, ABC =30° SBA=SCA=90°,

I

SA=2+/7 va BC =4. Goi a 12 s6 do cua gbe nhi dién [S,BC,A], gi4 tri cla tana bing bao nhiéu?
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Ciu 15. Anh Binh diu tu mot khoan vén vao ba loai tréi phiéu véi 181 suét nhu sau:

Loai trdi phiéu A B C

Lai suét (% /nim) 5% 8% 10%

Sau khi tim hiéu v& thué va mirc do rii ro cta timg loai trai phiéu, anh Binh d4 dua ra phuong 4n
phén bd von dau tu vao ba loai trai phi¢u A, B, C thoa mén tat ca ti€u chi sau:

- S6 vbn dAu tu cho tréi phiéu A 16n hon hoiic bing hai 14n sé vén dAu tu cho trai phiéu B.
- 86 vén dAu tu cho trai phiéu C khong vuot qua 25% tdng s von dau tu.

Sau mdt nam, véi phuong an phén bd vén diu tu nhu trén thi ti suét loi nhuan 1én nhét ctia anh
Binh 1a bao nhiéu phan tram?
Trong do: Ti sudt loi nhudn 1 ti 1 phc‘fn tram gitia 6 tién 1di thu duoc va s6 tién vén da bé ra dau

tw trong mdt don vi thoi gian, thuong duoc tinh theo don vi la mot nam.

PHAN 11 - Tw luan (8,0 diém).
Thi sinh trd 167 tiv cau 16 dén cau 20. Vi mbi cdu héi, thi sinh trinh bay 10i gidi vao gidy thi.

Cau 16. (2,0 diém) Cho diém M (~1;2) vaham sd y =x—+i c6 dd thi (C). Tim toa d6 cac diém 4, B
x —_

thudc db thi (C) sao cho cée tiép tuyén ctia dd thi (C) tai 4 va B song song v6i nhau, ddng thoi tam gi4c
MAB 1a tam gidc can tai M. Biét ring diém 4 c6 hoanh @0 16m hon 1.
Céu 17. (2,0 diém) Cho hinh ling tru ABC.A'B'C" ¢6 d&y ABC 13 tam gidc déu canh 2, matbén BB'C'C
] hinh chit nhét va canh bén A4’ = 2+/3. Biét ring tam gidc AB'C' c¢6 dién tich bing 3.

a) Tinh thé tich ctia khéi lang tru ABC.4'B'C’.

b) Xét O 1 diém bt ki ndm trong hinh binh hanh 4BB'A’ va a, b 1an lugt 12 khoang c4ch tir diém
O dén cac mit phing (BB'C'C),(44'C'C). Chimg minh 4a +b+/13 =6.
Cau 18. (1,5 diém) M6t hd nude c6 dang nira hinh tron dudng kinh M
AB bing 300 mét. Ngudi ta dw dinh thiét ké mot dudng di tlr vi trf e
A quaviti M vadénvitd B gom hai phan (nhu hinh minh hod): /
Phiin I: Chu b nbi thing tir vi trf A dén vi tri M.
Phin II: Lb1 di ven bd hd theo cung tron tir vi tri M dén vi trf B. /

A

Mot nha thiu dua ra bao gid x4y dung nhu bang sau: = B
Phén thi cong Phan I Phin II
Gi4 tién (triéu ddng/m) 2 1

Nha thdu d4 nhén thi c6ng tron gbi cong trinh nay véi gid 900 triéu ddng. Véi béo gid nhu trén, loi
nhuén t6i thidu ma nha thiu c6 thé nhan duge khi thuc hién cong trinh nay 14 bao nhiéu triéu dong (lam

trom két qua dén hang phdn triim, biét ring \3 ~1,73 va  ~3,14)?
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+3

Can 19, (1,5 diém) Cho ham sb y =%

¢6 dd thi (C). Goi S1a tap hop cée dudng théng c6 diém chung

v6i db thi (C) sao cho tat ca diém chung ctia mbi dudng thing d6 véi dd thi (C) déu co toa do la cac sb
nguyén. Tim sé phan tir ctia tép hop S.

Céu 20. (1,0 diém) Cho hinh chit nhat 4BCD tdm O, canh 4B =8 va 4D =6. Xét diém M di dong trén
duomg tron tim O bén kinh bing 2 (mhu hink v&). Tim gié tri 16n nhét ciia biéu thirc 7 =2M4+5MC.

B K 8 A
i ' 6
0
& D
------------- 2| ) ONOR—

Gidm thi khéng gidi thich gi thém.

Ho tén thi sinh: ... 222, L0ndee... TS devace . S6 bao danh: ....2.6. 0098
Ho tén va chit ki cta giam thi 1: Ho tén va chit ki ctia gidm thi 2:

Il

/ [//Ef’i?f“_“

Nap e .
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SO GIAO DUC VAPAO TAO  KY THI CHQN HSG THANH PHO VA CHON POI TUYEN

HA NOI HSG DU THI QUOC GIA CAC MON VAN HOA
S— LGP 12 THPT NAM HOC 2025 - 2026

PE CHINH THUC

Mbn thi: VAT LI (BANG A)
(Dé thi ¢6 03 trang) Ngay thi: 22 thang 9 ndm 2025
Thoi gian lam bai: 180 phiir
Bai I (4,0 diém)

1. Nguoi ta bd trf thi nghiém giao thoa 4nh . )
séng d6 6 bude séng 4 = 750 nm qua hai khe Man quan sit
hep voi khoang cach gifta hai khe 1a 0,86 mm, Hai khe hep
khoang cach tit man quan sit dén hai khe 1a 2,4 m
(Hinh 1.1).

r r __-> H =7
) Tinh khodng céch i vinséngbje S dén  Anh séng [ 086 mm
van toi thir 8 & hai bén so voi vén séng trung tAm. .

2,4m

b) Ban dau, 4nh sang di qua mdi khe c6
cing cudng d6. Didu chinh cudmg d6 4nh sing
di qua mdt trong hai khe gidm &, Du doédn va Hinh 1.1
giai thich hién tugng xay ra (néu cd) tai vi tri
céc van tbi trén man.

magnetron

2. Lo viséng nAu chin thitc dn béng cach —
tao ra birc xa dién tir. Blrc xa nay chuyén hoa M%
thanh ning lugng bén trong cic nguyén tir va
phén tir cha thue phim. Thiét bi goi 13 magnetron
trong 10 vi séng phat ra birc xa dign tlr c6 tAn Hinh 1.2
sb 2,45 GHz tir mét phia cia 16 nhw Finh 1.2.
Séng dimg duoc tao ra bén trong 10 nhu Hinh 1.3,

a) Tinh khodng cach gifta hat ntit séng
lién tiép. Biét toc dd cia ble xa dién tir trong
khéng khi 12 3.10%m/s.

b) Hay v& lai Hinh 1.3 vao bai thi va
dénh dau céc diém P, Q, R dao dong cing pha,
cung bién d¢ trén hinh anh séng dimng.

Bai II (4,0 diém)

Trong nhiét lugng ké thir nhit c6 m = 200 g nude ¢ nhiét do to1 = 20°C. Trong nhiét leong
k& tht hai ¢6 luong nude gap doi ¢ nhiét dd te = 80°C. D6 Am = 50 g nude tir nhidt luong ké thir
hai vao nhiét lugng ké thir nhat. Sau khi cdn bing nhiét, ta lai db cing mdt luong nudce trd lai nhiét
lwong ké thir hai.

Biét nhiét lrgng vét thu vao hay toa ra duge tinh theo cong thite: Q = me. At
Trong d6: m 14 khdi huong ctia vat (kg) ; At 1a d6 thay dbi nhiét d6 (°C hojc K); ¢ 1a nhiét
dung riéng (J/kg.K).

B qua sy mét nhiét trong qué trinh truyén nude va nhiét dung ciia cac nhidt luong ké.
1. Tinh d chénh léch nhiét & nudc trong cic nhidt lwong ké sau khi nhiét 46 n dinh.

2. Néu ta l3p lai thao tac trén mot 14n niva thi @6 chénh léch nhiét d6 nude trong cAc nhiét
Juong ké 14 bao nhidu?

3. Phai lp lai qué trinh d6 nude nay bao nhiéu 1dn dé chénh l&ch nhiét 6 trong céc nhiét
lirgng ké nho hon 1°C?
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Bai TT1 (4,0 diém)
1. Hai tAm kim loai d#it song song trong l o o _[
chén khong cdch nhau mot khodng la 15 mm.
Pit vao hai tdm mot hiéu dién‘thé U, Mt hat Hat
¢6 dién tich +1,6.10""? C ban dau dimg yén tai
diém A trén mot tam klm Ipai. Hat dugc dién
truong dich chuyén dén diem B trén tam kim p---omneSmannoes ]
loai con lai (Hinh 3.1). Hat dén diém B véi A
dong ning 2,4.10°1% J. B qua tac dung cla i T
trong lye. Tém kim logi
a) Xdc dinh lgc va cong ma dién trudmg 15mm
thuc hién d¢€ di chuyén hat tr A dén B.
b) X4c dinh hiéu dién thé Upa. Hinh 3.1
¢) Hay v& dd thi biéu dién su bién thién 1
ddng ning ctia hat theo khodng cach x tir hat dén diém A doc theo dudng thang AB.

Tam kim loai

—
[

d) Mot electron chuyén déng tir A huéng vé B v61 dong néng ban dAu nho hon 2,4.10°16 7,
Hiy mé ta chuyen ddng cua electron va g1a1 thich ngén gon.

2. Bén tAm kim logi A, B, C, D g}ong nhau, dit song song va cich ’c‘féu nhau trong khong
khi tao thanh bd tu dién nhu Hinh 3.2, Biét dién dung ciia tu dién tao boi 2 tam
kim loai lidn tiép 14 Cy. Tinh dién dung cita bd tu dién khi : B C D
a) Liy A va D 14 hai cyc cia bd tu.

b) Néi B va D bing diy dn, 14y A va C 12 hai cuc cia b ty.

¢) Nbi A voi D bing day dén, ldy B va C 14 hai cyc cta bd tu.

Bai IV (4,0 diém) Hinh 3.2

1. Mbt ngudn didn mot chidu
duoe nbi véi mot bibn trd tao thanh
mach dién kin. Hinh 4.1 m6 t& su bién
thién cha chng sudt toa nhidt trén bién trd
Pr theo gid tri dién tr& R cta bién trdr.

a) Xac dinh hidu dién thé gitta
hai ddu bién tro khi cdng suét Pr cue dai.

b) Giai thich tai sao hiéu dién thé 0 2 4 6 8 10 12
gitta hai dAu bién tré khi Pr cuc dai khong Hinh 4.1
bang suft dién ddng cia ngudn.

2. Cho mach di¢én dugc tao ra boi 2 loai dién tréd R =200 Q;
r=100 £, ngudn dién c6 suat dién dong E =9 V, bo qua dién tr&
trong cia ngudn, dién trd diy n6i (Hinh 4.2).

-~ Ay W A
T
/
g

R N |

Z,
)

Ngit nguén ra khoi mach, ding sdu doan diy c6 dién tré
khéng déng ké, nbi véi nhau timg cip d1em 1-4,2-5,3-6, 4-7, 5-8,
6-9. Tim cudong d6 dong didn qua ngudn sau khi ta méc ngudn
dién vao vi tri cli trén mach.
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Bai V (4,0 diém)
Mot tAm vén cimg, nhe duge gin vao dau

trén mot 16 xo nhe ¢6 d6 cling k, dau con lai cia @9
16 xo0 duoe ¢o dinh trén mit san ndm ngang. Gid d\@

str khéi luong ctia Robot 1 m. Dit 1én tAm van
mdt cuc dt sét ¢b khdi lwong my = r.my, véirla
mdt hing sb. Sau d6, Robot nhe nhing bude 1én
tAm van, tAm véan ha xubng vi trf can b%mg mai,
cach vi tri ban déu mét khoang D theo phuong
thing dtmg nhw Hinh 5. Robot tir tir nhdc cyc dét
sét 18n va gitt no & dd cao h so vai thm van. Khi tha nhe cuc dt sét, Robot va tAm vén s& dao dbng
didu hoa theo phuong thing dimg, cuc dAt sét va cham mém vao tAm van ngay khi tAm véan hoan
thanh dGng mot dao déng. Trong ca bai toén, Robot ludn tiép xtic véi tAm van.

1. Tinh chu ki dao déng ctia hé sau khi tha cuc dét sét theo g va D.

2. Xéc dinh t 56 .

3. Tinh vén téc cia hé ngay sau khi va cham véi cuc d4t sét theo D var.

4. Tinh ty sb gifta bién d6 dao ddng cla thm van sau va cham (Az) va bién dd dao ddng
clia tAm van trude va cham (A1) theo .

5. Lay t = 012 thei difm tha cuc dat sét, géc toa d6 tai vi trf cAn bing ciia hé Robot - vén,
chidu dwong hudng tir dudi 1én trén. Bidu din vi trf clia tAm vén theo thoi gian tir t = 0 dén khi hé
dAt sét - van - Robot thue hién hét mét dao dbng.

Hinh 5

Hét

Gidm thi khong gidi thich gi thém.
Ho tén thi sinh: ..o S8 bAo danh: .ovevrveer e

Ho tén va chit ki clia gidm thi 1: Ho tén va chit ki clia gidm thi 2:
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SO GIAO DUC VA PAO TAO KY THI CHON HSG THANH PHO VA CHON DOI TUYEN
HA NOI HSG DU THI QUOC GIA CAC MON VAN HOA
LOP 12 THPT NAM HOC 2025 - 2026

PE CHINH THUC

Lo Mon thi: HOA HQC (BANG A)
(Dé thi c 04 trang) Ngay thi: 22 thdng 9 nim 2025
Thoi gian lam bai: 180 phait

Cho biét: + 1 mol khi & diéu kien chudn (25 °C va dp sudt 1 bar) c6 thé tich 24,79 lit.
+ S6 hiéu nguyén ti (Z) va nguyén tik khoi (M) ctia mot 56 nguyén 6.
Neuyénts| H |Li | C [N | O | F |Na|Mg|Al|Si|P | S| Cl|Ca|K|Cu|Zn

Z 1136|789 |11|12|13|14|15|16| 17 [20]19]29 |30
M 1| 711214161923 |24 |27 |28 |31 |32(355|40|39|64]|65
Caul (4,0 diém)

1. Nitric acid 1a mdt trong ba acid chinh ciia cong nghi¢p hoa chét hién dai.
- a) Vi sao dung dich nitric acid khong mau & 1au ngoai khong khi chuyén sang mau vang?
.b) Néu céch béo quan dung dich nitric acid trong phong thi nghiém.
2. Trong co thé ngudi, hemoglobin (Hb) két hop v6i khi oxygen theo phan tmg thudn nghich duge
biéu dién don gian nhu sau:
Hb(aq) + O2(g) == HbO2(aq) (1)
Tuy nhién, Hb két hop v6i khi carbon monoxide thuén lgi hon nhiu so v&i oxygen, nén khi c6 mit
carbon monoxide, khi ndy s& canh tranh va thay thé oxygen.
a) X4c dinh chidu uu tién xay ra ctia phan tng (1) & ph01 & té bao.
b) Dua Vao can bang (1), gii thich hién tuong mot so nguoi bi dau déu, chong mit khi & trén nui cao.
c) Mot s6 ca nhiém dgc xay ra do d6t than dé sudi Am trong phong kin. Ngudi bi nhiém ddc 6 thé b
hén mé, ton thuong than kinh, thdm chi t& vong. Giai thich nguyén nhén géy nhidm ddc trong truong
hop nay 4,28%
3. Ddng thau 12 hop kim cua dong va kém. Dé x4c dinh phin trim khdi lugng ddng trong mdt mau
d6ng thau (gia st khong cé tap chét khéc), mdt hoc sinh thuc hién thi nghiém theo cac bude sau:
- Bude 1: Hoa tan hoan toan 1,00 gam ddng thau vio binh nén A chira dung dich HNO3 dam déc (du).
- Budc 2: Thém timg giot dung dich NazCOs vao binh A cho dén khi xuft hién két tia. Sau d6, nho
timg giot dung dich CH;COOH loéng cho dén khi két tha tan hoan toan.
- Bude 3: Chuyén toan bo dung dich trong binh A sang binh dinh mtrc B va dinh mirc dén 100 mL
bang nude cht.
- Bube 4: Chuyén 10 mL dung dich trong binh B vao binh nén C. Thém 10 mL dung dich KI (du) vao
binh C.
- Buéc 5: Thém dung dich chuén NazS203 0,06 M vao burette, 101 chuén d6 dung dich trong binh C
v6i chét chi thi D.
Céc bude chudn do duge lap lai 3 14n.
a) Viét phuong trinh héa hoe ctia céc phan tmg xdy ra & bude 1 biét NO; 14 s&n phim khir duy nhat cia N'*.
@Neu 6 muc dich cia budc 2.
¢¢) Viét phwong trinh héa hoc xéy ra & bude 4 va x4c dinh tén chét chi thi dugc dung & bude 5. Biét:
- O budc 4, chi cé mot cation bi khir bai I vé mite oxi hod +1 va san pham khir ctia I" 13 I (ton tai &
dang K13 trong dung dich KI du).
-G bude 5, Kls duge tao thanh sau bude 4 phan tng véi NazS203 theo phuong trinh hoa hoc:
K13 + 2NazS203 —— NazS40¢ + 2Nal + KI
s d) Tinh phén trim khéi luong ddng trong mau ddng thau. Biét tai didm két thic chuén d6, thé tich
dung dich Na2S203 0,06 M clia ba 14n chudn do co gi tri nhu sau:
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Lan 1 Lin 2 Lan 3
Vgt e,5,0, ban dau (mL) 24,80 45,35 22,50
Vs 5,0, 52U chudn d6 (mL) 4,50 24,80 2,00

Caull (4,0 dzem)

Nguyen t6 X thude chu ki 3, nhém VA trong bang tudn hoan c4c nguyén t6 hoa hoc. Péng vibén Y clia
X c6 s6 khéi bang 31.

a) Xac dinh nguyen t6 X; sb proton, sb electron va s& neutron ctia ddng vi Y.

b) Viét cong thic cAu tao va cong thirc Lewis clia c4c phén tir: XHs, XCls. Dy doan dang hinh hoc
phén tir cia timg chét theo md hinh VSEPR va giai thich.

¢) Vi sao NHj tan trong nudc tbt hon XH3?

2. Mot dam chay bung phat tai mot kho chira hoa chét. Doi ciru hoa di cb gang déap t&t dam chdy bang
nuée, nhung dam chay khong nhitng khong tht ma con bung 1én dit doi hon. Sau khi dém chéy dugc
kiém sodt, cac chuyén gia phat hién trong kho c6 mot s6 thing chira mot chét rdn mau xam (X) ¢6 kha
ning tac dung véi nuée tao ra khi Y thuong duge st dung trong han cat kim loai.

a) X4c dinh cong thirc hoa hoc ctia X va viét cac phwong trinh phan {mg giai thich hién tugng trén.

b) Gia su: khi sinh ra tix phan g cta X v6i nude cb gidi han nd duéi & dke (LEL - Lower Exploswe
Limit - 1a nong do thap nhit ciia khi hodc hoi trong khong khi ¢6 thé bét lira va gay no) 122,5% the tich;
kho ¢6 thé tich 1000 m? va dugc dong kin & dkc Tinh khéi luong (don vi kg) t6i thiéu ctia X cén phan
{tng v&i nude dé thé tich khi dat dén gidi han nd dudi.

3)Cho day chuyén hoa: \
X +Y, +Y, ¥ % +X, +Y, +¥, +Y,+Y,
e)) %27 X 3) : @ e e Xs ™ s
. (a}lﬂfs
X7

Viét phuong trinh héa hoc cta cac phan (ing thyc hién day chuyén hoa trén.

Biét: + Hop chit XOH (X2) ctia kim loai X 1a hoa chét co ban quan trong trong cong nghiép gidy, dét,
xa phong, chét tay rua,.

+ Céc chét X, X3, X4, Xs, X6, X7 cling 12 hop chét ciia X;
+ Dung dich X7 lam quy tim héa do;
+My + My = 96.

Caulll (4,5 dzem)

1. LAp céc phuong trinh héa hoc sau béng phuong phap thing bing electron, x4c dinh chét khir va
chét oxi hoa:

a) CO+NO —— CO2 + N2
b) CrCls + NaOH + Cl, —— NayCrO4 + NaCl + H20

¢) CH3-CH=CH: + KMnO4 + HzSO4 — % 5 CH3-COOH + CO; + K2804 + MnSOq4 + H20

2. Phan tich thanh phan nguyén t§ ctia hop chét hitu co A thu duoc két qua: %C = 55,81%;
%H = 6,98%; con lai la O.

a) X4c dinh cong thirc phén tir cia A biét mot trong nhiing dong phén clia A ¢6 phd khéi nhu sau:

100

Cuimg db twong ddi (%)
& [} o
= = =]
| 1 1 1

[
=
|

=

rrrrprrrrr e H T T
10 20 30 40 50 60 70 80 90
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b) Viét cac ddng phén cAu tao, don chirc, mach ho cua A.
@ Ay, A; 12 céc ddng phan don chitc clia A va d&u c6 ddng phan hinh hoc. Thuy phén A, trong moi
trudng kiém thu duge san pham X1 va Xa. Viét cac phuong trinh hod hoc theo so @b sau (biét tic nhan
trong cac phan img déu 1a chit vo co):

A—> X, > X, > X, —> A,
3. Hop chét hitu co E, mach hé ¢6 cong thire tong quat CsHi204. Tir E thye hién céc phan tmg hoa

hoc theo ding ti 1€ mol:

(1) E + 2NaOH—"— E; + Ez + B3 (@)E+Hy —¥C 5 By
(3) E4 + 2NaOH £ 5 9B + B (4) By + HCl ——> NaCl + Es

Xéc dinh cbng thic cAu tao cua E, E1, E, Es, B, Es va vidt phuong trinh hod hoc ctia cdc phan Gng
trén.
Cau IV (3,5 diém)
1 Trong nghién cu khao cb hoc, dé xac dinh tudi cta cac ¢b vat 1am tir vat liéu hitu co (nhu xwong,
o, ngum ta thuong st dung mot ddng vi phéng xa clia nguyén t6 X. Ddng vi ndy dugc tao thanh

trong khi quyén khi hat nhan &1 hép thu mot hat neutron. Trong tu nhién, ddng vi d6 khéng bén, phat
ratia B~ (e) dé tro vé dang ") N.

a) X4c dinh ki hi¢u hat nhén cta ddng vi %X.

b) Viét phuong trinh hat nhan hinh thanh va phén 14 ctia dong vi 5X.

¢) Giai thich vi sao ¢o thé ding ddng vi nay dé x4c dinh tudi cta cb vt hitu co.

d) Thang 12/2024, tai Béc Ninh, ngudi dén phét hién thdy
hai mAu thuyén ¢d. Cac nha khao cb hoc da cho khai quét
vo thang 4/2025. Mot manh g8 tir chiée thuyén dugc gir di

do hoat d6 phong xa cua dbng vi 2X (theo Vnexpress ngay
04/5/2025).
(i) Tinh tudi ctia con thuyén trén, néu gia thiét phong thi

nghiém bdo két qua hoat @6 phong xa clia ddng vi 4 X trong

mau 1a 77,26% so v6i hoat d6 phong xa cua df’ing vi QX

trong vat sbng. Biét tudi ciia ¢b vat dwge tinh theo phuong
trinh:

f= llnA— vdik = L2
k A, tn
Trong do:
-t 12 tudi ctia ¢ vat (nim);
- k 12 hing sb phéong xa;

- Ao 12 hoat @ phéng xa ciia ddng vi 45X trong vét song;

- At 1a hoat dd phong xa cua ddng vi ’;X trong mau vat tai thoi diém nghién ctru;

- ti 1a chu ki bén 1 ctia ddng vi %X ¢6 gid tri 1a 5730 nam.

(i) Néu mot 1i do ¢6 thé din dén sai s6 ciia két qua xdc dinh tudi cla chiéc thuyén cb khi st dung
phuong phap do hoat do ciia ddng vi phéng xa trong trudmg hop trén.

G X 1a mudi carbonate trung hoa, ngam nuGe ctia mot kim loai R. X ¢6 trong mot loai khoéng vat
duge tim thiy & nhitng ving khi hau kho céin, trén bé mit hodc t10ng céc hbc nui lra. Hoa tan hoan toan
49,60 gam X trong 100,00 gam nude & £1°C, sau do 1am lanh xubng t°C thu duoe 58,00 gam tinh thé Y

@'@@ \RQ(UU,) R0 R oy
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(My < 280 g/mol) va dung dich Z. Khi thém tir tir 36,5 mL dung dich HCI 36% (d = 1,18 g/mL) vao
dung dich Z thu duge 128,07 gam dung dich T. Cho bay hoi dén kho dung dich T thu dugc 17,55 gam
chét rin khan Q. Xéac dinh cong thirc héa hoc cua X, Y.

Cau 'V (4,0 diém)

1. Biodiesel (diesel sinh hoc) 1a hdn hop cdc methyl ester cua acid béo (ki higu tbng quat la
RCOOCHg) Biodiesel duoc san xudt dua trén phan ting chuyén hoa ester (transesterification) xay ra khi
cho chét béo (ki hidu tng quat 1a (RCOO)gCgHs) tac dung voi lucmg du methanol ¢6 xuc tac 1a kiém.

a) Viét phuong trinh hod hoc tong quét diéu ché biodiesel biét san phdm di kém la glycerol.

b) Chi ra ba nguyén nhén khién biodiesel than thién v6i mi trudng hon so véi dau diesel.

@ Trinh bay mot phucmg phép thyc nghiém dé tach biodiesel khoi glycerol sau phan ung.

d) Ttr 500 kg mét loai dAu an d& qua st dung c6 chita 86% chét béo (phan tir khdi trung binh cta cht
béo 12 860), con lai 14 tap chét khong c6 kha nang chuyén héa thanh biodiesel, tinh khm luong biodiesel
(dom vi kg) t6i da thu duge véi hidu sudt chuyén héa 12 90%. ? o

* Aspmn (acetylsahcyhc acid) 14 mot dan xuét cia salicylic acid (o-hydroxybenzoic acid) dugc sir
dung phd bién trén thé gwl dé ha sbt, giam dau, khang viém. Mot nhém hoc sinh, sau khi tim hiéu ki dac
diém, tinh chét cta cac chit lién quan, da tién hanh téng hop aspirin trong phong thi nghiém tir salicylic
acid theo cac budc sau:

-Budce 1: Can 5,0 gam salicylic acid, cho vao binh tam gidc 150 mL (binh A).

- Bude 2: Thém tiép 7,0 mL acetic anhydride (CH3CO)20 (d = 1,08 g/mL) vao binh A 1di tiép tuc nho
vao binh 8 giot dung dich H>SO4 dédc. Thuc hién bude 2 trong ta hut.

- Buéde 3: Pat binh A chira hdn hop phéan tmg vao cbe nude néng va dun cach thiy trén bép dién cho
dén khi s6i, dun thém 15 phit nita.

- Buéc 4: D& ngubi va thém 15,0 mL nude cht 0 nhiét do phong vao binh A, lic ddu. Khi c4c tinh thé
aspirin bt ddu hinh thanh thi ngdm binh A vao cbe nude d4 trong 10 phut. Loc 14y san phdm bang phéu
loc chén khong.

- Budce 5: Hoa tan aspnm thé trong binh B dung 20,0 mL ethanol 90° va lam 4 4m binh B trén bép dién
cho dén khi aspirin tan hét. Ngay lap tirc nhéc binh ra khoi bép va tir tir thém 13,0 mL nuée lanh. Ngdm
binh B vao trong cbc nuée da @& 1am lanh rdi thu thap tinh thé biang phéu loc chin khong.

- Budc 6: Lam khd va cén san pham, thu dugc 4,0 gam aspirin.

a) Phan tng gitta acetic alhydride va salicylic acid ngoai san pham chinh 1a aspirin con thu dugce acetic
acid. Viét phuong trinh phan ting va tinh hiéu suét cia qud trinh didu ché aspirin & trén.

b) Phur(mg phap tach va tinh ché aspirin trong thi nghiém trén 1& phuong phép gi? Trinh bay ngén gon
nguyén tic ciia phuong phép va gidi thich théng qua ndi dung thi nghiém.

¢) Aspirin tan trong nudc hay tan trong ethanol t6t hon? Giai thich. o phe o

Ho tén thi sinh: ...N.“.}.(i n.}m_....H.L!t.:. o .ht,LC .................. Sébao danh: .0 60 223 e
Ho tén va chit ki cta giam thi 1: Ho tén va chit ki ctia gidm thi 2:
g i R
Sfl— 1\}\‘ A
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SO GIAO DUC VAPAO TAC  KY THI CHON HSG THANH PHO VA CHON DQI TUYEN
HA NOI | HSG DU THI QUOC GIA CAC MON VAN HOA
LOP 12 THPT NAM HOC 2025 - 2026

DE CHINH THUC Mon thi: SINH HOC (BANG A)
(Dé thi c6 04 trang) Ngay thi: 22 thdng 9 ndm 2025
Thoi gian lam bai: 180 phuit

Caul (3,0 diém)

1. Hinh 1.1 mb ta cfu tao ciia mdt 1€ bio dong vat. Xét ce cu tric c6 ki hidu tir 1 &n 6 véi céc diic
diém v& chu tao va chiic ning cta ching.

a) Viét tén cac cdu tric theo thi ty tr 1 dén 6 trén hinh, sau d6 ghép véi cdc dic didm (ty A &én F)

& cOt “Noi dung” trong bang dudi ddy cho phu hop.

T
Ki o Noi dung
hiéu céiu tric
! A Trén mang chira nhidu cu tric cé chirc
ning téng hop protein.
2 B | Téng hop lipid.
Trung tim didu khién moi hoat dong
3 C LA
clia t& bio.
buge xerm 13 “Nha mdy ning leong”
4 D o x
clia té bao,
5 E i Bao quan tdng hgp protein,
6 F Lflp rgap,‘ déng goi, phén phdi san pham Hinh 1.1
cla te bao.

b) Néu tén cée chu trie chita nucleic acid trong 8 bao trén va phan biét nucleic acid trong céc cdu tric do.

2. Trong co thé sinh vat, c4c té bao trao ddi thong

tin véi nhau va voi mdi truomg dé duy tri c4e hoat

dong séng. Qué trinh truyén tin giita cc t& bao dwoc
mo ta nhu Hinh 1.2.

a) Trinh bay céc giai doan tir 1 dén 3 clia qua trinh
truyén tin gifta cée té bao.

b) Mot nha khoa hoc d3 st dung hormone insulin
gay kich thich chuyén hoa glucose thanh glycogen
d8 nghién ctru dap ung té bao gan binh thudng théng
qua thi nghiém nhu sau:

- Thi nghiém 1: Nudi chy té bao gan (A) trong moi trudng thich hop ¢6 chita insulin va glucose.
- Thi nghiém 2: Tiém true tiép insulin vao bén trong té bio gan (B) rdi cho vao médi trudng thich hop b
chtra glucose.

" Luong glycogen trong t€ bao A va B thay dbi nhw thé nio sau mot thoi gian nudi cAy? Giai thich.

Cau Il (3,0 diém)

1. Mét s6 qua trinh sinh hoe din ra & c4c vi trf trong mot té
bao thue vat duwge mé ta &6 Hinh 2.1. Trong d6: 1, 2, 3,4 la ki
hiéu clia céc giai doan (pha); A, B, C 13 ki hiéu cta mét sb
chét duoce tao ra.

a) Néu tén cia bao quan 1, II; cac giai doan (pha) 1,2, 3, 4
va céc chit A B, C.
b) Phén biét cdu tric, chire ning ctia bao quan I va IL.

Hinh 2.1
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2. Cho so dd chuyén hod tir chét A tao ra chit R va chét

Y 12 san phém cudi cong; mbi phan img’hoé hoe duge xtic 1 l
‘:;?go;;;}ff; enzyme (ki hiéu tir E1 dén E6) duoc md ta ChitA “};3_1_} LM .If’.?...;. ey E_} CHitQ ..E_i.,;,. ChAR
a) Khi nhu ciu ctia t6 bao 481 véi chét Y téng Ién, bing lES
cach ndo té 1?2‘10 thic dy sw tng hop thém chét Y tir con > Kich thich ChitX E8 cnbry
dudng chuyén hod nay? Giai thich. e cbé .
b) Néu ngudn cung cp chét A va nhu cdu clia té bao Hinh 2.2

61 véi chit R, chét Y du khong thay dbi nhung té bao bi thiéu cofactor clia enzyme ES5 thi su thay déi
ndng @b chét M va chét R didn ra nhu thé ndo? Giai thich.
3. Theo d&i qua trinh phén bao binh th'uétng & 18 bao ctia mot loai sinh vat, khi phén tich ham lugng
DNA trong t€ bao, ngudi ta thu dugce két qua the hién & bang sau:
Thoi gian (gi0) 021345678 ]9]10]12

Ham lugng DNA 2¢i2ci2ci4c|4dc|dc|dc| 2¢ 2| ¢ | ¢

(c [a ham luong DNA trong t6 bao don bdi)

a) V& dd thi dién bién ham legng DNA trong té I
bao theo thdi gian va chi thich cac giat doan cla qua
trinh phén bdo. Té bio ndy dang thuc hién qué trinh
phén bao nao?

b) Trong Hinh 2.3, cée té bao 1, 11, HI dang thye
hién phéan bao. Té bao nio dang & qué trinh phan bao
trén va & giai doan ndo? Giai thich. Biét bo nhifm séc
thé clia lodi 12 2n = 4.

Céu 11 (3,0 diém)

1. D3 thi Hinh 3.1 mé ta sy sinh tredng clia quin thé vi
khuén E. coli trong mdi trudng 6 ham luong glucose va sorbitol
theo ti 1€ 1:1.

a) Cht thich céc giai doan sinh trudng tir 1 dén 5 ciia quin
thé vi khudn trén 0 thi.

b) V& db thi sinh truéng cla quén thé vi khudn E. coli trong
hai trirdmg hop:

- Trudng hop 1: Mbi truomg nudi chy khong bd sung thém dinh dudng va khong 14y di céc séin phim

sh hromg té bio

Hinh 3.1 Thel gian

chuyén hoa.
- Trudmg hop 2: Moi trudmg nudi cdy thudmg xuyén b sung thém dinh dudng va l4y di san phim chuyén
héa véi hegng pha hop.
¢) Vi sinh vét trong da c6 cha ddng vat nhai lai c6 kiéu sinh trwdng twong tmg véi kidu sinh trudng
ndo trong hai trudmg hop trén? Giai thich. P \:“%3
2. Vaccine mRNA ¢6 chiva mRNA mang théng tin Protein gal o (21

e

mé hoa cho protein bé miit ctia virus. Co ché hoat d6ng .{ “’ aO‘j*m"og,%
clia vaccine mRNA mé hoa protein gai cua virus 9»3"’ v. Il A $3 ~, 2
. - \ LT S t ] f
SARS-CoV-2 duge minh hoa don gian trong Hinh 3.2, #%, - ™ 5 & Qui wioh ¥ A
g g i X 5 .
4% o‘%?;sﬁ"‘"" dich mi v PFY

a) Vaccine mRNA c¢6 thé kich hoat sy sin sinh

. 2 . . \ \ £ 4 s . SARS-CoV-2 Vi hat lipid chira
khang thé khang V.H'}}.S va tao dong t€ bao nhd tuong RNA m hoa -
ung hay khéng? Giai thich. protein gai T4 bio ngubi

b) Tai sao mRNA clia vaccine cén duge bao goi

trong vi hat lipid? Hinh 3.2
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Cau IV (4,0 diém)

1. O thye vét trén can, 1€ 14 co quan sinh dung c6 vai trd hip thu mde va ion khodng chi yéu. Hinh 4.1
14 so d6 minh hoa 14t cit ngang ciia mdt phén 1& thé hién céc con dudmg van chuyén nude va ion khoéng
tir d4t vao trong hé thdng mach gd ciia 18, tir 36 dua 18n mach gb cta than va 14 cay.

a) Mién nao ctia 1& (chdp ré, sinh trudng, 16ng hit, tredng thanh) gitt vai trd hip thu nude va khodng
chi yéu cho ciy? Giai thich. Néu vai tro
chia dai Caspary.

b) Phén biét hai con dudmg vin
chuyén nuée va ion khoang tir dét vao
mach gb ctia .

2. Trinh b3y cac budc thi nghiém
chitng minh quang hop tao tinh bot. Tai
sao trude khi tién hanh thi nghidm cn Thanh té bao
dat chéu cdy trong bong 61 2 - 3 ngay?

3. Hinh 4.2 thé hién cudng d6 quang hop ca lodi A va loai B & cdc mirc ndng d6 CO: khéc nhau,
nhiét 6 va cudng d6 chidu sang on dinh (30°C, chifu sing manh). Hinh 4.3 thé hién sy anh huéng cia
nhiét 4§ @61 v6i cuomg d6 quang hop ciia hai lodl M va N,

Chu sinh\chét Mang & bao

Hinh 4.1

»
=]
i

o

o

1

Loal A /

"
Q

o
o,
I

N
o

b

53
I

/Lo s

Cudng dé quang hop
{umol CO3 / don vi dign tich/gidy)

-

o

N

o
I

Cuong do quang hop
{(Hmal CO;/ domn vi dién tich/giay)

] ] 1 £ i

s} 1:30 259 300 400 500 4] 10 _ 20 30 40 B0
Nong da CO, ndi bao (ml COJL) Nhigt d¢ 1a (°C)
Hinh 4.2 Hink 4.3

a) Loai A va loai B thudc nhém cy Cs hay C4? Giai thich. Phan bidt pha tb1 (pha ¢b dinh CO,) & lodi
A valoai B vé&: chit nhan COz dau tién, san phém én dinh ddu tién, s6 loai t& bao tham gia c¢b dinh CO,,
niing suét sinh hoc.
b) Tai sao & ndng d6 CO;, cao, cudng dd quang hop cta loai B ¢6 thé tidp tuc ting trong khi & loal A
cudmg 46 quang hop chi dat @n trang thai bdo hoa va khong thay dbi?
¢) Sép xép loai M, lodi N vao chung nhém véi lodi A, loai B cho phit hop. Giai thich.
Cau 'V (4,0 diém)
1. Ké tén céce co quan trong 6ng tiéu héa & ngudi xay ra ddng thii tidu hda co hoc va tiéu hoa héa hoc.
Vi sao thanh da day khong bi phén giai béi dich vi?
2. Hinh 5.1 md ta cdu tao va hoat ddng co quan hd hép & cé xuong.

y My ngheo

Miu gidn O
T

Phin méng

T T oL Nap
vae mang
riiérrg nang ong mauchay

Idn 0 !_xor.ig.mac)sm;ach
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b) Cho biét mach chira mau nghéo Oz va mach chira mau giau O trong Hinh 5.1 thude loai mach mau
nao? Giai thich. 1 :
3. Hinh 5.2 thé hién su thay dbi ap luc trong tAm nhi phai ciia
mdt chu ki tim & mot nguoi binh thuémg. Céc ki higu tir (1) dén
(6) thé hién su thay dbi 4p luc trong budng tim.
a) Co tAm nhi phai dan trong giai doan nao? Giai thich.
b) Khi ndng dd CO; trong mau tang cao hon so véi binh Thoi gian
thuong, ap luc tdi da ciia giai doan (3) trén hinh tang hay giam? (dm;r::ht:;ug aed)
Giai thich. '
4. O ngudi binh thudong ndng do dudng glucose trong méau duge duy tri trong khoang 3,9 - 6,4 mmol/L
nh¢ hormone insulin va glucagon
a) V& so dd md ta co ché duy tri didu hoa ndng do glucose khi ndng d6 glucose trong mau ting. Giai thich.
b) Trong mot kiém tra kha nang dung nap glucose & ngudi khoe manh, sau khi cho ngudi duge kiém
tra ubng dung dich giadu glucose tién hanh do lugng dudng trong méu dinh ki, thiy ring dudng méu ting
nhe e ddu rdi giam xubng gin binh thudng sau 2 - 3 gid. Néu kiém tra kha ning dung nap glucose &
ngudi bi bénh tidu duong thi két qua s& nhu thé nao? Giai thich.

Cau VI (3,0 diém)

1. Hinh 6.1 mb ta cu tric mdt don phan céu tao nén
mot doan gene & Hinh 6.2. Mot doan phén tir DNA chira
gene ndy budc vao qua trinh tai ban nhu Hinh 6.3.

a) Néu tén c4c thanh phan & cée vi tr 1, 2, 3 trong Hinh
6.1; tén cua cac loai lién két Z, K trong Hinh 6.2 va cho
biét vai trd cla cac lién két nay dbi véi DNA.

b) Qud trinh t4i ban DNA trong Hinh 6.3 xay ra & t€ bao
nhan so hay nhan thuc? Giai thich. Néu diém khac nhau co
ban trong qué trinh tdi ban DNA & hai loai té bao nay.

¢) Cée doan 1, II, 1II, IV trong Hinh 6.3 1am khubén tng
hop mach m6i lién tuc hay gidn doan? Giai thich. Tai sao
qué trinh tbng hop mach méi trong tai ban DNA lai can

(€Y

Aplee
(don vi twong d1)

Hinh 6.3

doan mdi?
2. Mot doan gene & sinh vat nhin so ¢d trinh ty nucleotide nhu sau:

5. ATTCCATTACGCGGGGCTGAACACCATGAA.Y
?.TAAGGTAATGCGCCCCGACTTGTGGTACTT .Y

Gene nhén d6i lién tiép 3 14n, cic gene con thyc hién phién ma 2 14n. C4c mRNA tao ra tién hanh dich
mi. Trén mdi mRNA c¢é 5 ribosome cling truot 1 14n tdng hop chudi polypeptide.
Cho céc bd ba ma hoa cdc amino acid nhu sau:

1:;20 Phe Pro | Leu lle Gly | Ala Glu | Arg | Val | His Ser | Asn | Tip Met
B ba ccc 5 GCU CAU

C . s 5 ; 5 e G ,

S BB uucC e UUA | AUU | GGG GCG GAA | CGC | GUG CAC AGC | AAU | UGG | AUG

a) Tinh sb gene con mang nguyén liéu hoan toan méi duge tao ra.

b) Viét trinh ty nucleotide cia mRNA dugc phién ma tir gene ndy va trinh tu amino acid cta chudi
polypepotide do mRNA nay ma hoa.

¢) Tinh s6 luot tRNA mang amino acid tham gia thyc hién qué trinh dich ma trén.

HET
~  Gidm thj khong gzaz thich gi thém.

Ho tén thi sinh:. KI L..Cl} Thl Her ‘JCJ /'\(}}.'.\ .......... S8 DAO AN .. e e
Ho tén va chit ky cua gidm thi 1: Ho tén va chit ky cua giam thi 2:
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S GIAO DUC VAPAO TAO  KY THI CHON HSG THANH PHO VA CHON BOQI TUYEN

HA NOI HSG DU THI QUOC GIA CAC MON VAN HOA
' LGP 12 THPT NAM HOQC 2025 - 2026
PE CHINH THUC Mén thi: TIN HOC (BANG A)

Ngay thi: 22 thang 9 ndm 2025

(Dé thi c6 04 trang) Thor gian 1am bai: 180 phiit

TONG QUAN PE TII

STT Tén bai Tén tép chwrong trinh | Tén tép dit liéu vao | Tén tép két qua ra | Pim
Bai 1| Trituénhan tao TTNT.* TTNT.INP TTNT.OUT 6,0
B 2 Pén long DL.* DL.INP DL.OUT 5,0
Baj 3 Rirng ciy RC.* RC.INP RC.OUT 4,0
Bai 4| Day F-Fibonacei 3} DF INP DE.OUT 3,0
Bai 5 Théng tin TT.* TT.INP TT.0UT 2,0

Chii y: Ddu * dwoc thay thé b&i CPP, PY ciia ngin ngi¥ I8p trinh dwgc sit dung twong ving 1d C/C++ hodc Python.

Bai 1. Tri tué nhén tao (6,0 diém)
M0t trf tué nhan tao cin két ndi véi mot mdy chil tir xa dé dng bo héa dir ligu. May chinay hoat
dbng theo mdt chu ky o dinh dé béo tri va 161 wu hiu ning:
o X gity & trang théi “Online” (cho phép két ndi);
o Sau do, S gify & trang thai “Offline” (tlr choi moi k&t noi).
Chu ky nay lap lai lién tuc va bit dAu tir gidy thit 1 véi trang thai “Online”.
Yéu cdu: Mot tri tué nhén tao giri yéu ciu két nbi @n may chi vao gidy the T. Hay kidm tra tai
gidy thir T, méay chit dang & trang thai “Online” hay “Offline”?
Dit liéu vao tir t¢p vin bin TTNT.INP:
o Dong dhu tién gdm sb nguyén duong X (1 < X < 10%);
o Dong thi hai gdm s6 nguyén duong S (1 < S < 16%);
e Dong tht ba ghm sb nguyén duong T (1 s T < 10).
K6t qué ghi ra tép vin bin TINT.OUT:
e Néu tai giay thir T may chi dang “Offline” ghi ra sé 0, may chi dang “Online”
ghi ra so 1.
Vidu:

TTINT.INP TINT.OUT

N IR 3 n

Rang bupc:
e C680% sb test tmg véi 80% sb diém c6 T < 105;

e 2004 sb test con lai tmg vai 209% s6 diém khong cb rang budc thém.

Trang 1/4



Bai 2. Dén long (5,0 diém)
Nhan dip Tét Trung thu, khu phé da treo N chiée dén 16ng c6 mau vang va mau do, tir tréi sang
phail. Mét diy dén long lién ti€p duge goi la “dep” néu 0 luong dén mau vang gap d6i sb luong dén
mau da.
Yéu cau: Cho mdt xau S chi gém cackytw 'V' va 'D' mdtd ddy dén 1ong, ky tu ' V' mb ta dén
Idng méu vang va k¢ tu 'D' md ta dén 1dng mau d6. Hay tim do dai cta day dén 1dng “dep” dai nhit.
D liéu vao tie tép vin ban DLINP:
o Mbtxau S chigbmcackytw 'V' va 'D' md ta diy dén c6 4o dai khong vuot qua 10°.
Két qué ghi ra tép vin bin DL.OUT:
oMbt s6 nguyén duy nhét 13 két qué ciia bai todn.
Vidu:
DL.INP DL.OUT
VDVVDDVVD )

Rang budc:
o (6 60% sb test Gng v6i 60% sb didm c6 ¢ dai xau S khong vuet qua 100;

o 20% sb test khac (mg véi 20% sb didm c6 @ dii xau S khdng vuot qua 1000;
o 20% sb test con lai tng véi 20% sb diém khong c6 rang budc thém.

GIAI THICH
Dy dén 16ng “dep” dai nhat duge in dam: VDVVDDVVD,

Bai 3. Rirng ciy (4,0 diém)
Trong mdt khu rtmg ¢6 N cdy. Cac cdy dugce danh sb tir 1 dén N, ¢ tht ca M loai cdy.

Cay th { thude loai B; (1 < By < M) vacé chiéu cao 14 C;.
Chénh lach chidu cao ciia rimg cy dugc tinh theo cong thirc: tdng céc gid tri tuydt dbi ciia hidu
chidu cao giita tit ca cic ciip cdy khdc loai nhau. Nghia 12 chénh 1éch chidu cao cha rimg ciy duge tinh
bang cong thic:
Y|i—-Clvisi<j<NvaB;#B;.

Yéu céu: Hay tinh chénh léch chiéu cao cia rimg cdy da cho.
Die liéu vao tir tép viin ban RCINP:
e Dong diu tién gdm hai sb nguyén duong N va M (1 < N < 10% M < N);
o Dong thi hai gdm N sb nguyén duong B; (1 < B; £ M);
e Dong thirba gbm N sb nguyén duong C; (1 < €; < 10%).
Két qua ghi ra tép vin bin RC.OUT:
e Mot sé nguyén duy nhét 14 chénh 1&ch chiéu cao clia rimg ciy d4 cho.

Vi du:
RC.INP RC.OUT GIAI THICH

5 3 14 Chénh léch chiéu cao cha rimg cdy 1a:

12321 |Gy — Co| + 164 = Gl +1Cy = Cal + 165 — G5l + 16, — Gl

34567 + |05 = Col +1C5 -~ Cs| + 1€ — Csl
=13—4|+[3-5{+|3~6]+[4—-5|+14—-7+|5-6]

+15—=7]+ 16— 7|

=14+24+3+1+3+1+2+1=14

Rang budc:
o (6 60% sb test tmg v&i 60% s6 didmed 1< N < 1000; 1 < C; < 200;

o 20% sb test khéc tmg v61 209% sd didmeo 1 < N < 10% M = 2;
o 20% sb test con lai tmg v6i 20% sb didm khdng c6 rang bude thém.
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Bai 4. Diy F-Fibonacci (3,0 diém)
V6i hai s6 nguyén dwong X, Y cho trude, diy F-Fibonacei 1a day s6 dugce dinh nghia nhur sau:
e Fp=X;F,=Y,;
e [ =F_+F_,voimoeii =2
Cho day A gdbm N s6 nguyén dwong Ay, Ay, As, ..., Ay Ngudi ta mudn chia ddy A thinh céc doan
con lién tiép sao cho tng céc phén tr clia mdi doan con déu thude day F-Fibonacci.
Yéu cdu: Hay dém sb cach chia d&y A thanh cac doan con sao cho tdng cdc phin tir cia mdi doan
con déu thude diy F-Fibonacci.
Dit lidu vao tir tép vin ban DF.INP:
o Dong diu tién gdm sb nguyén duong N (1 < N < 10%),
o Dong thit hai gdm N sb nguyén duong 4y, Ay, 4s, ..., Ay (1 S A; <10%1<i<N)
e Dong thit ba gbm hai s6 nguyén duong X,¥ (1 <X <Y < 100).
K&t qua ghi va tép vin ban DF.OUT: _
o Mot sb nguyén duy nhét 14 két qua bai toan sau khi chia du cho 10° + 7.

Vidu:
DF.INP DE.OUT GIAl THICH
6 4 'C6 4 cach chia ddy sd thoa man nhu sau:
132214 o {13,{3}, {2} {2} {14}
i o {1},{32},(2},{1, 4}
o {1322),{14};
o (132214}

Rang bupc:
o (b 40% sb test tng v6i 40% sb didmcod 1 < N <20; 1< 4; < 10° (1< i< N);
o 409% sb test khéc tmg véi 40% sb diém c6 1 < N < 1000,
o 20% sb test con lai tmg véi 20% sb diém khong c6 rang bude thém.

Bai 5. Thong tin (2,0 diém)
Trong st ménh khém phé ban @ s6, mdt r6-bdt tu hanh duge giao mdt nhiém vu di chuyén doc
theo mot ddy gdm N didm thu thap théng tin, duge dénh sbtir1dén N
Diém thu thip thong tin { (1 < i < N ¢6 lugng dit ligu 12 A;, néu r6-bét thu thép théng tin tai diém
ndy thi s& tiéu thu W; ning luong.
R&-bbt duge 1ap trinh d& quét cac diém théng tin lién tiép v& phai tudn thi nghidm ngit céc didu
kién sau:
o S luong diém thu thap thong tin duge quét phai 1a boi s6 cta K (d€ dam béo tinh todn
ven clia cdc gdi thong tin);
o Téng ning hrgng tiéu thy dé ro-bbt thu thap théng tin khong duoe vugt qua gidi han S ciia pin.
Coi n&ng lwong tiéu thy khi di chuyén qua cdc diém thong tin bing 0.
Yéu cau: Uiy viét chuong trinh 14p trinh cho r6-bdt d tim ra céc diém thong tin lién tiép thoa
min didu kién trén ma téng luong dit ligu thu thap duge 1a lén nhét.
Dir liéu vao tir tép vin ban TT.INP:
e Dong diu tién gdm ba sé nguyén N, K, S (1 S K < N £ 10%1 < § < 10%%);
o Dong thir hai gdm N s6 nguyén 44, A, ..., Ay (|4 £ 10%1 < i < N);
o Dong thitba gdm N sb nguyén Wy, Wy, .., Wy (0 < W; < 10% 1 < < N).
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Két qua ghi ra tép vin bin TT.OUT:
o GOm mdt sb nguyén 1a lugng dit liéu thu thip duoc 16n nhit. Néu khong ton tai cac diém
thong tin lién tiép nao kha thi, ghira s6 0.

Vidu:
TT.INP TT.OUT GIAI THICH
526 7 - Chon hai diém thong tin lién tiép 1a: 3 va 4.
3-125 -2 (c6 s0 lwong diém thu thip thong tin 14 2, chia hét cho K);
21221 - Téng nang lwong tidu thu: 2 + 2 = 4 < 6;
- Tong lwong dit liéu thu thip dwoe: 2+ 5 = 7.
325 30 - Chon hai diém thong tin lién tiép l&: 1va2.
10 20 5 (c6 s0 lugng diém thu thap thong tin 1a 2, chia hét cho K);
111 - Tong ning lwong tituthw: 1+ 1 =2 < 5;
- Téng lwong dit liéu thu thap duoc: 10 + 20 = 30.

Rang bujc:
o (6 25% sb test tng véi 25% sb6 diém thoa man: N < 100;
o  25% sb test khéc tmg vé&i 25% sb diém thod man: W; = 0 (1 < i < N);
e 25% sb test khac ung v6i 25% sb diém thod min: K = 1;
e 25% sb test con lai tmg v&i 25% s6 diém khong cé rang bude thém.

Gidm thi khong gidi thich gi thém.

A8 '
Ho tén thi sinh: . DS NGoG... Bich.............. S6 béo danh: ..Q6O43D...ov.ooee ..

Ho tén va chit ky ctia giam thi 1: Ho tén va chit ky cla gidm thi 2:
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SG GIAO DUC VADAO TAO KY THI CHON HSG THANH PHO VA CHON DPOI TUYEN
HA NOI HSG DU THI QUOC GIA CAC MON VAN HOA
LOP 12 THPT NAM HOC 2025 - 2026

Mén thi: LICH SU (BANG A)
Ngay thi: 22 thang 9 nam 2025
Thai gian 1am bai: 180 phut

PE cuiNng TnUc

Cau 1 (3,0 diém)

Trinh bay su phét trién cta chi nghia tw ban tix tw do canh tranh sang dgc quyén. Khai
quat cac dac dieém ctia chl nghia tu ban ddc quyén.

Céu 2 (4,0 diém) '

~ Néunhiing biéu hién cta sy phan chia thé gidi thanh hai cyc, hai phe sau Chién tranh
the gidi tht hai. Sy phén chia dé tdc dong nhu thé ndo dén quan hé quéc t€ thoi ki nay?

Cau 3 (5,0 diém)

Béing kién thirc lich sit vé cdc cude khang chién chdng quan Triéu (thé ki II TCN),
khang chién chong quén Minh (déu thé ki XV), khang chién chong thyre dan Phap (mia sau
thé ki XIX), hay:

a) Tom tit c4c cude khang chién trén.

b) Rt ra bai hoc lich st ¢6 thé van dung cho cong cudc bao vé TH quéc. _

Chu 4 (4,0 diém)

Poc doan tu liéu sau, két hop véi nhitng hiéu biét lich sit, thye hién yéu cu bén dudi:

. "Cdc chitc vu trung gian gifta vua va cde co quan hanh chinh nhu Tudng quoc, Boc xa.

Tu do, Dai hanh khién, Trung thw sanh, ... déu‘bj bdi bo. Vua truc tiép chi dao 6 bé Lai, Hg,

Lé, Binh, Hinh, Cong (do Thuong thu ding daw) la nhitng co quan chinh phy trdch moi mdt

cong tde cua triéu dinh. Giup viéc cu thé ¢é 6 Tw, Vién Han ldm, Vién Quéc su, Quoc tir

gidm, Bi thw gidm, ... B¢ phdn thanh tra quan lgi duoc tdng cuwong: ngoai Ngw stk dai c6 6
khoa chiu trdch nhiém theo doi ede bg.”

(Truong Hitu Quynh chi bién, Dai cuong lich su Viét Nam, tép 1,

NXB Giao duc Viét Nam, 2024, tr. 320)

a) Doan trich trén d:é cip dén linh vuc cai cach ndo cua vua L& Thanh Téng? Hay
khai quat ndi dung va két qua linh vuc cai cach dob.

b) Néu nhén xét va rut ra nhitng bai hoc lich str tir cude céi cach cia vua L& Thanh Tong.

Cau 5 (4,0 diém)

Bing kién thirc lich sir v& Bién Pong, hay:

@) Néu vi trf, tdm quan trong chién lwgc ciia Bién Dong d6i voi Vigt Nam vé
quoc phong, an ninh, phét trién cic nganh kinh t& trong diém.

_ b)Hay lam sang t mdi quan hé giira phat trién kinh té bién va bao vé chu quyén
bien, ddo ciia Viét Nam trong giai doan hién nay. :

Ho tén thi sinh: . Nepuyh. . TRé Mk o S6 béo danh: . QLAY ...............
Ho tén va chit ki cia gidm thi 1: Ho tén va chit ki cua giam thi 2:



