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Cau 1: Trao doi nwéc va dinh dwong khoang (2 diém).

1. Mot nha thuc vat hoc d3 tién hanh xac dinh thé nang ap suét (¥p), thé ning trong luc (¥g) va thé
nang chat tan (Ws) cua dich dat va mot sé vi tri (bo phan) trong co thé mot loai cay than gd. Céc sb liéu
két qua vé Wp, Wg va ¥s & mdi vi tri duoc biéu thi trong bang dudi day:

Vi tri Thé ning ap suat | Thé ning trong luc Thé ning
(MPa) (MPa) chat tan (MPa)
A -0,7 +0,1 -0,2
B +0,5 0 -11
C +0,2 +0,1 -11
D -0,8 +0,1 -0,1
E -0,5 0 -0,1
Dich dat -0, 0 -0,1

a/ Hay tinh thé nang nudc (Pw) cua dich dat va ting vi tri A, B, C, D va E trén cay.

b/ Hay cho biét mdi vi tri A, B, C, D va E tuwong mg véi vi tri ndo trong s6 nhiing vi tri sau ddy trén
cay: (1) mach gb cua ré, (2) khong bao 16ng hut, (3) khong bao md giu, (4) mach g cua 14, (5) vach
té bao mo giau? Tai sao co thé két luan nhu vay?

2. Abscisic acid (ABA) 1a mot acid yéu. Cau trac o

caa no co thé dugc biéu dién la ABA-H. Sy phan L
li thanh ion H* (proton) va tinh ion ABA™ dugc

biéu thi nhu sau: ABA-H < ABA™ + H*

Céc thuc nghiém duoc nghién ctiru boi cac nha AR
khoa hoc: W\ |
- Anh sang kich thich sy hap thu proton (H* ion) \
vao grana luc Lap L

- ABA-H c6 thé vao va ra khoi luc lap, nhung Vo
ABA" thi khong thé. Thong tin nay dwgc tom tit

trong so d6 hinh 1: Hinh 1

a/ Str dung tat ca cac thong tin dugc cung cip, du doan nhiing gi s& xay ra voi do pH clia stroma trong
anh sang?

b/ Khi 4nh sang chiéu 1én trén lyc lap, su phan ly cia ABA-H duoc kich thich. Giai thich tai sao diéu

nay xay ra?

¢/ Khi céc té bao thit 14 bi mat nudc, mot sé6 ABA duogc luu trix trong céc luc lap s& giai phong vao
dong thoat hoi trong con dudng vd bao. ABA di trong con dudng apoplast téi cac té bao bao vé. Giai
thich tai sao diéu nay la mot loi thé khi 14 bi mat nudc.

Cau 2: Quang hep, ho hdp ¢ thuc vt (2 diém).

1. Mdi quan h¢ giita cudng do quang hop, cudng do anh sang va nhiét do dwoc minh hoa & hinh 2 (A
va B). Trong d0, cuong do quang hop duoc tinh theo ham lwong CO2 cay hip thu (do tai thoi diém
hap thu).
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Hinh 2

Hay cho biét:
a/ Trong giGi han nhiét do tir 15°C dén 25°C, lo c6 thé trang voi diém 0 khdng? Giai thich.

b/ Buong cong (1), (2) va (3) twong (tng véi cuong do quang hop caa nhom thuc vat nao trong cac
thuc vat C3, C4 va CAM? Giai thich.

2. Qué trinh phan gidi hiéu khi phan tor glucose S
dugc chia thanh ba giai doan: duong phan, chu
trinh Krebs va chudi chuyén electron. Hinh 3 md

ta chudi chuyén electron va tong hop ATP theo co ® ; A 4 e
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CAau 3: Sinh truéng, phét trién, sinh sdn, cam #ng ¢ thuc vit (2 diem).
1. a/ Hay phan tich anh huong cua dat trong bi ngap Gng 1&n kha ning sinh truéng caa thucvat.
b/ Cac nha khoa hoc da tao ra gidng lda chuyén gen Oryza sativa c6 trinh ty ting cuong duoc gin vao
ving diéu hoa ciia gen ma hoa enzyme tong hop ethylene. Két qua thuc nghiém cho thay ti 1& théi ré ¢
gidng lda chuyén gen nay giam 50% so véi giéng lua dai. Hay giai thich két qua thyc nghiém trén.
2. a/ Tai sao khi lam gia dd ngudi ta thuong sir dung nuéc sach?
b/ Pé giit dugc cac bong hoa hong trong lo hoa dugc twoi lau ngudi ta phai 1am thé nao? Giai thich?

Cau 4: Tiéu hoa, ho hdp (2 diém).

1. M6t thi nghiém thuc hién trén nhom ngudi béo phi ning duoc phau thuat thu hep da day. O thoi
diém trudc phiu thuat va sau phau thuat, nhitng ngudi ndy duoc udng ciing mot luong glucose (thoi
diém uéng 1a phut 0 trén do thi). Sau do, ho duoc do ham luong glucose, insulin va GLP1 huyét tuong;
két qua su bién dong ndng do cc chét dugc thé hién 6 hinh 4.1, 4.2, 4.3. Trong d6, duong nét lién (—)
phan &nh théng s trudc phau thuat thu hep da day; duong nét dut (...) phan anh thong s6 ¢ thoi diém
3 thang sau phau thuat.
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- Su bién d6i ham lugng glucose, insulin, GLP1 dugc thé hién twong tng véi hinh nao? Giai thich.



2. Hinh 5 dudi mo ta su bién dong gia tri ap luc khoang mang phdi va thé tich khi lwu thong trong mot
nhip tho cua 3 nguoi ¢ trang thai nghi ngoi:

(1) Nguoi khée manh, khong luyén tap (nguoi binh thuong).

(2) Nguoi khoe manh luyén tap thuong xuyén.

(3) Nguoi bi nhidm virus Corona c6 hdi chimg suy hd hip cip tién trién (ARDS)
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Hinh 5

a/ Xac dinh thé tich théng khi phit, thé tich thong khi phé nang ciia ngudi binh thuong. Cho biét &
ngudi binh thudng, khoang chét giai phiu 14 150ml, nhip ho hap 1a 12 nhip/ phit.

b/ Trong 2 nguoi A va ngudi B, sirc gidn nd phdi clia ngudi ndo cao hon? Ngudi nao bi suy ho hap cip
tién trién (ARDS), ngudi ndo khoe manh luyén tap thuong xuyén? Giai thich.

¢/ So voi nguoi B, ngudi A ¢6 pH méau dong mach chu cao hon, thdp hon hay bang? Giai thich.

d/ Trong 3 nguoi, kha ning tao chat hoat dién ctia ngudi nao 1a thap nhat? Visao?

Cau 5: Sinh Ii mau, tuan hoan (2 diém). ’

1. Tu ching Fallot 1a mét bénh i tim bam sinh, trong d6 c6 cac bat

thuong trong cau tric tim gay anh huong nghiém trong dén hoat

dong chirc ning cta tim. Hinh 6 mo ta 4 bat thuong dién hinh trong

C4u trdc tim cta nguoi ma‘}c tar chung Fallot, bao gom: e

+ Hep van dong mach phoi. mach phel

+ Thanh tam thit phai day.

+ Pong mach chu “cudi ngwa” trén vach lién that: dong mach cha bi

Iéch sang phai so véi binh thuong.

+ Théng lién that. 2 Day thit ha,
Hinh 6

a. So véi nguoi khoe manh binh thuong ciing do tudi, can nang va hoat dong song tuong duong, nguoi

mac tr chung Fallot c6 cac chi s6 sinh 1y sau day: Chi s6 hematocrit, pH méau, mirc d6 béo hoa 02 mau

dong mach chu, nhip hd hap ting, giam hay khong d6i? Vi sao?

b. Tai sao ngudi méc tir chimg Fallot ngay cang phi dai tim that phai?

2. Méi quan hé giira thé tich va ap luc méau cua tdm that trai trong mot chu Ky tim & nguoi truong

thanh binh thudng duoc thé hién ¢ hinh 7 (cdc giai doan dwot gidi han béi ddu cham “e ). Hay tra loi

cac cau hoi sau:

a/ Mdi diém A, B, C, D la twong Gtng vSi mdi mo ta

nao sau day: (1) van ban nguyét mg, (2) van nhi tht

dong, (3) van ban nguyét dong, (4) van nhi that ma?

Giai thich.

b/ Diém nao thé hién thé tich cudi tam truong va thé

tich cudi tm thu? Giai thich.

3, Dong mach chi cwol

Ngua trén vach lién that.
' 4. Thtag e thit.
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Cau 6: Bai tiét va can bang ngi moi (2 diém).

1. Hinh 8 ¢6 cac dudng cong tir (1) dén
(6) thé hién su thay dbi ti 1¢ nong do giira
dich loc/huyét tuong cua cac chit & céac
doan khac nhau trong dng than cta ngudi
khoe manh binh thuong, cho biét 6 chat
dé cap t6i gobm: K*, Na*, HCO3", acid
amine, urea, creatinine.

- Cac duong cong tr (1) dén (6) twong
g v6i cac chat nao ké trén? Giai thich.

Hinh 8
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2. Céc inulin 1a nhiing polysaccharide khong thé
di qua mang té bao. Inulin dugc truyén vao mot
tinh mach cua nguoi véi tde do khong ddi 14 0,2

mol/phut. Ngay sau khi truyén xong, tong s6 25
mol inulin d3 duoc thu nhan & nudce tiéu. Dua vao
d thi trén hinh 9, Xac dinh:

a/ Thé tich huyét twong ma than loc trong mot
phat.

b/ Tong thé tich dich loc qua than cta ngudi ndy
sau khi truyén xong 25 mol inulin.

0 Nalmg truyén mulin The gian

Hinh 9

Cau 7: Cam ing, sinh trwéng, phat trién, sinh san ¢ dgng vat (2 diém).

1. Hinh 10 cho thay su thay ddi tbc do chuyén hda cua nhirng cé4 thé truong thanh cua 5 loai dong vat
(1, IL, 111, IV, V) khi dap &ng véi sy thay doi cua nhiét d6 moi truong bén ngoai. Cac ca thé cua 5 loai
nay c6 khdi lugng co thé gan nhu nhau (khoang 30 gram). Sé lidu do duogc khi chling & trang théai nghi
ngoi.
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Hinh 10
- Hay két luan va giai thich cho cac cau hoi vé 5 loai trén:
a/ Loai nao 1a dong vat bién nhiét? Loai nao la dong vat hang nhiét?
b/ Loai nao c6 kha ning cach nhiét cao nhat?
¢/ Loai nao co tde do chuyén hoa co ban cao nhat?
d/ Sy tang than nhiét & nhitng loai nao chu yéu phu thudc vao qua trinh trao doi chét cia co thé?
2. Mot noron khi duoc dit trong dung dich sinh 1y binh thudng c6 dién thé nghi -70 mV, dién thé dao
cuc tdi da khi duoc kich thich 13 +40 mV. Nguoi ta tién hanh do dién thé hoat dong cua noron trong
mdt s6 diéu kién khac nhau, két qua thu dugc nhu & hinh 11.



Hinh 11
Cho céc mo ta:
(1) Dung dich sinh ly ¢6 bd sung chét 1am ting tinh thim ctia mang véi CI-.
(2) Dung dich sinh 1y ¢6 b6 sung chét trc ché hoat dong bom Na-K va c6 ndng dé Na* ngoai bao tang.
(3) Dung dich sinh |y c¢6 néng do K* ngoai bao tang.
- Hay cho biét mdi két qua thu dwoc ¢ hinh A , B, C 1a twong tmg véi mo ta nao sau day? Giai thich.

Cau 8: Ngi tiét (2 diém).

1. Khi nghién ciru danh gia mirc anh huong theo Iira tudi cua 3 loai hormone X, Y, Z dén sinh truéng
ctia tré em nam, két qua cho thdy mdi hormone c6 mirc anh hudong dén sinh truong khac nhau va phu
thudc vao do tudi cua tré. SH lidu trong bang sau thé hién ti 1&é % muc anh huoéng dén sinh truéng cua
mdi loai hormone ¢ d6 tudi nhat dinh so v&i mirc anh huong cuc dai (100%) ctia chinh hormone d6 d6i
v6i tré em nam tir d6 tudi 1 dén 20.

Tudi (nim) 1| 2| 4| 6| 8| 10| 12| 14| 16| 18| 20
Hormone X(%)| 30| 88 | 100| 100| 100| 100{ 100| 100| 75| 50 | 10
Hormone Y(%)| 1 1 1| 10| 40| 80| 100| 100, 80| 30| 10
Hormone Z(%) | 100] 100| 94| 78| 67| 56| 44| 33| 22| 11| 3

Hay tra 101 cac cau hoi sau:
a/ X, Y, Z twong tng v&i hoocmon nao sau day: GH, tiroxin, testosteron. Giai thich?
b/ So v&i ngudi binh thuong khoé manh, tré nam 15 tudi bi nhuge ning tuyén yén (giam kha nang tiét
céc hoocmon tuyén yén) c6 ham luong ctia hoocmon X, Y, Z ting, giam hay khong d6i? Giai thich.
2. Hinh 12 m6 ta anh hudng ciia ndng do calcium (Ca) huyét twong dén sy tiét cta hai loai hormone (A
va B) ¢6 vai tro quan trong trong diéu hoa calcium mau ctia nguoi binh thuong, va su thay d6i ndng do
cac hormone nay trong huyét twong dugc thé hién twong ing & hai dudng (A) va (B).

a/ Dya vao db thi, cho biét hormone A va

“la cac hormone nao? Giai thich. 2 ’
A 1 1A 2 ) 3 ’
b/ Mot nguoi bi bat hoat thu thé nhay cam (8) , | 1000
I . . ~ r A A \ !
véi calci mau s€ c6 nong do hormone A va B - ’ | 265
A A X y . - -t 2 [
cao hon, thap hon hay khong do6i so véi nguoi E ° B
3 N r \ A 4~ q: ~ . = ’ - 600
binh thuong c6 cung ché do dinh dudng? Vi .
1}
Saot) 1 - h - 400
¢/ Mot ngudi bi roi loan ¢ tuyeén ndi tict san Mgt 16N g = - 200
xuat hormone A, xuat hién cic con co giat 0 - 0

T L} T
0 2 <4 6 8 10 12 14 16

nghiém trong (co tetany). Theo em, rdi loan
Calcium huyét tworng (mg/ 100ml)

ngudi ndy mac phai thuoc dang nhuoc ning hay
uu nang? Visao? Hinh 12

Cau 9: Phuwong dn thuc hanh (gidgi phdu thich nghi) (1 diém).



1. Hinh 13 la anh chup mét
phan tiéu ban giai phau 14 cua
cdy A da dugc nhuom mau
tinh bot bang thudc nhudém
Lugol, trong d6 cac vi tri co
chia tinh bot bit mau dam
hon.

- Cay A thuoc nhém thuc vat o -

C3, C4, hay CAM? Giai thich. Hinh 13 100 um

Té bao bao bé mach 4

2. Giai phiu co quan sinh
dudng cua mot sé loai cay,
mau tiéu ban nao (A, B hay C)
caa hinh 14 la cua cay thuy
sinh? Giai thich tai sao em lua
chon tiéu ban do. Hinh 14 A " «

Céau 10: Di truyén phan ti, diéu hoa hoat dgng gen (3 diém).

1. O nguoi binh thuong, gene RB (trén NST 13) m4 hda protein Rb tham gia kiém soét chu ky té bao &
pha G1. Rb lién két v6i nhan t6 phién md E2F va trc ché hoat dong ctia nhan t6 phién ma E2F, han ché
ting sinh té bao. Mot dang dot bién xay ra & gene RB c6 thé tao ra protein mat chirc ning (dot bién
lan).

a/ Gene RB dot bién 1a thudc nhom gene tién ung thu hay gene trc ché khdi u? Giai thich.

b/ Néu it nhat 3 nguyén nhan mot nguoi co kiéu gene di hop tir vé gene RB (do nhén duoc gene dot
bién tir cha hodc me) lai biéu hién bénh ung thu?

2. Hai hinh duéi ddy cho thong tin vé lién két hydro theo nguyén tic bd sung giita cac base binh
thuong trong DNA (hinh 15.1) va su bat cip nham giita cac base xay ra trong nhan doi DNA (hinh
15.2).

Bat cap binh thuéng Bat cap nham
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a/ Xéc dinh base nao trong hinh 15.2 ((a), (b), (c), (d)) 1a base dang hiém (%4 bién)? Giai thich.

b/ Trong su biéu hién cua gene cAu trac M & sinh vat nhan thuc, su bat cap nhdm & hinh 15.2 ¢6 thé
gdy ra hiu qua nao sau day? Giai thich co ché gy ra hau qua do. (biét dot bién khong xdy ra & vi tri
thudc bé ba mé dau va b ba két thiic qua trinh dich ma).

+ Hoan toan khong tim thay protein M bang cic phuong phap nghién ctru protein.

+ Tim thiy protein M ¢6 1 trong 4 mién cau triic bi thay doi toan bo trinh tyr amino acid.



3. Xét 2 gene D va F c6 céc kiéu dot bién khac nhau nhu mé ta ¢ hinh 16.1 va hinh 16.2.

\ CAG / 36-120 CAG— dét bién

\.../ 6-28 CAG — binh thudmng

\/
I

s

Gene D

PolyQ region

Gene D binh thwong c6 tir 6 dén 28 trinh tu lip CAG
ma hoa cho Glutamine (Q) nim trong khung doc mé
(ORF — Open Reading Frame). Céac alen bénh D c6 tir
36 — 120 trinh ti 13p CAG).

Hinh 16.1

CGG/' 200-4000 CGG — dot biér

~#5/ 5-55 CGG — binh thuwong
\/
/ 5 UTR

Gene F

ORE _.—

Gene F binh thuémg c6 tir 5 dén 55 trinh tu lip CGG
nim trong ving 5’ UTR ctia gene F. ngoai khung doc
m& (ORF — Open Reading Frame). Cac alen bénh F ¢
tir 200 — 4000 trinh tw 1ap CGG).

Hinh 16.2

- Co ché chu yéu gay ra dot bién & gene D va gene F 1a gi? M6 ta co ché do.



