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CAU HOI TRAC NGHIEM

Ciu 1. Heli ;‘He tré thanh chét siéu chay & nhiét 46 7' < 2,18 K. Diéu nay chi ¢ thé
xay ra néu budc song de Broglie A cta nguyén tir heli (khdi lwong m) c6 thé so sanh
v6i khodng cach gilra cadc nguyén tir trong chat long. Khi do, biéu thuc nao dudi day
c6 the 1a biéu thuc cho bude song A cia nguyén tu heli?

A. A =~3mkT | h B.  A=h/~N3mkT
c.  A=~h/3mkT D.  A=3mkT/h
Papan: B
Thur nguyén cua cac dai lwong m, h, k, T, A la
[m]=M, [h]=ML’T", [kJ=ML’T°K", [T]=K , [AJ=L .

Bit A=m* k' T° ta cé phwong trinh thir nguyén
L = M* Pty [205t) p(Br2) grrtd

Suyraa=y=06=-1/2; B=1.Dodé, A< h/\NmkT .

Ciu 2. Hai hanh tinh X va Y chuyén dong nguoc chléu kim dong hd theo cac quy dao
tron xung quanh mot ngoi sao nhu trén hinh vé. Ty s6 ban kinh quy dao cua chiing 1a
3:1. Tai mot thoi diém, hai hanh tinh va ngdi sao nam trén mot dudng thang nhu trén
hinh 1. Sau 5 ndm, hanh tinh X c6 do dich géc 1a 90° nhu trén hinh 2. Hoi d6 dich goc
luc d6 cua hanh tinh Y 1a bao nhiéu?

A. 90°

B. 135°
C. 270°
D. 468°

Hinh 1 Hinh 2

Papan: D

Ky hiéu Ty va Ry (Ty va Ry) lan lwot la chu ky va ban kinh quy dao cia hanh tinh X
(hanh tinh Y). Theo dinh luat Kepler 3, ta co

2 3

Ty Ry




trong dé w la toc dg géc cua hanh tinh. Viy dé dich goc @y sau 5 nam cua hanh tinh

Yia
Oy =27 oy =~/27 x90° ~ 468°.

Cau 3. Tan so am thip nhét cong hudng trong dng organ mot dau kin mot dau ho 1a
300 Hz. Hoi tan s6 nao dudi day khong cong huong trong 6ng nay?

A. 900 Hz B. 2100 Hz
C. 3300 Hz D. 3600 Hz

bapan: D

Song dm co buoc song /1 cong hu’(j’ng trong 5ng néu théa man diéu kién L = ni/4,
trong do L la chiéu dai éng, n la sé nguyén Ié. Neu Ao (fy) la buce séng dai nhat (tan
s6 thap nhat) ciia dm thanh céng hwong trong ong thi cac dm cong huong co buoc
séng Ava tan s6 [ théa man A = Ay/(2k-1) , f = (2k-1)fy, k > 1 la s6 nguyén cho biét
bdc cua hoa ba twong ung.

Am thanh ¢é tan 56,’3 600 Hz = 12 x 300 Hz khéng théa mén diéu kién nay nén khong
cong hwong trong ong da cho.

Ciu 4. Mot giot dau (chiét suat n;=1,4) ndm trén mot tim thiy tinh phiang rat mong
(chiét suat n,=1,5). Mot ngudi quan sat nhin truc tiép giot dau tir phia trén bang anh
sang trang phan xa. Vi mdi mau trong phd kha kién, nguoi d6 nhin thiy mot sb van
tron giao thoa. Hoi 10p dau day khoang bao nhiéu tai vi tri van xanh thir ba tinh tir
mép ngoai giot dau? Co thé ldy budc song anh sang xanh 1a A = 450 nm.

A. 482 nm @ nguoi quan sat

B. 563 nm

C. 675nm khong khi thity tinh

D. 788 nm m '/
Papan: A

Ky hiéu d la do day lop dau tai vi tri van xanh thir ba. Vén sang dwoc tao thanh do su
giao thoa cua cac tia sang phan xq tai mdt phan cdach khong khi — dau va tai mat phan
cach dau — thuy tinh. Do do ta co

2dn, =34 > dziﬂ,z482nm

27’11

Ciu 5. Hai cira s6 I va II ¢6 kich thudc nhu nhau. Cira s6 I lam bang tAm thuy tinh
day 4mm. Ctra s6 II gdm hai 16p thuy tinh rit méng cach nhau boi mot 16p khong khi
day 2mm. Do dan nhiét cua thuy tinh va cua khong khi lan luot bang 0,8 W/(m °C) va
0,025 W/(m °C). Ty s toc do dong nhiét qua cira s6 I va qua cira s6 11 1a

T Trong
ron ctra sO
A2 Thiy | cUa s \\
B. 4 Ngoal |tinh Ngoai Thi
C. 8 cura so cua so tinhy
D. 16 i

Chasdl & —» Cuasoll <«

v 4mm 2mm



Dap an: D
Téc dé dong nhi¢t ty ¢ thugn voi do chénh léch nhiét do AT gitta hai dau vdt dan
nhiét va tiét dién S cua vit dan, 1y 1é nghich véi khodng cach L gitka hai ddu vit dan
dQ_ 1 sAT
dt L
Hé sé ty 1¢ la dg dan nhiét k ciia vat lieu. Thay s6 liéu vdo cong thitc trén, bo qua do

day cua hai [6p thuy tinh ¢ cua s6 II, ta nhén dwoc ty s6 toc do dong nhiét qua cira s6
Iva civa s6 11 la 16.

Céu 6. Cay dang séng 6 lugng carbon phong xa Hc khong thay doi. Ngu:orl ta lay
mot mau gd di chét c6 khdi luong 1g de tinh tu01 cua go do. B phong xa "C cua
mau bang 12,5% d¢ phong xa cua cay go dang song hién nay. Cho biét chu ky ban ra
cua *C 1a Ti»=5734 nam. Tudi ciia mau go la

A. 3970 nam B. 8270 nam
C. 13200 nam D. 17200 nam
Papan: D

Ldy goc tinh thoi gian t=0 la thoi diém cdy chét. Ky hiéu Ny va N(t) lan ot 1a s6 hat
nhén "C & thoi diém t = 0 va & thoi diém hién tai. Tir biéu thirc

N(t) = Nye™''"
dN (t N, _ 12,5 N,
ta co ——() =0, te _ 222 710 voi tla thoi gian Song t=Tin/(In2) ~8272
’dt T 100 7
nam. Cuoi cung, ta nhdn dwoc
100

t = Tlnl— ~ 17200 nam.

5

Céu 7. Mot tia sang di tir mién I dén mién IV (xem hinh v&). Chiét suét cua cac mién
L, 11, 111, va IV 1an lugt 1a ng, n¢/2, n¢/3, va ng/4. Goc 6 bing bao nhiéu vira dui dé tia
sang khong di vao mién IV?

I II II vV

0 0,2m 0,6m
A. 0 = arcsin(1/2) B. 0 = arcsin(1/3)
C. 0 = arcsin(1/4) D. 0 = arcsin(3/4)

Papan: C



Theo dinh ludt khic xa, ta co

nysin@ = —sin@, =—sinfd; =—Csind .
2 3 4

. . : 1 .1
Tia sang khong di vio mién 1V néu 5= 90", hay sin@ = Z ,tiee la 0 = arcsmz .

Cau 8. Trong thi nghiém Young hai khe nguoi ta dung anh sang cd budc song
A=0,4pm. Khi dﬁt mot bé,n mong trong sudt ¢o chiég suit n=1,5 trudc mot khe thi van
trung tdm chuyen dich dén vi tri van sang bac 3. Be day e cua ban cd gia tri nao sau
day

A. 24.10°m B. 0810°m  C. 12.10°m D. 1,0.10°m
Pap an: A
Hiéu quang trinh g véi van sang bdc m la AL = mA. Néu hiéu quang trinh thay doi
mot lwong dL thi bdc cua van sang thay doi mét lu’p’ngydm. Ta co dL = dm A. Khi anh
sang di qua ban mong co do day e, quang trinh thay doi mot lwong dL = (n - 1)e, bdc
ciia van sang thay doi dk = 3. Suy ra e = 3/(n-1) = 2,4.10° m.

Cau 9. Chum anh sang khong phan cyc truyén vuéng goc qua hai kinh loc phan cuc
gidng nhau dit song song voi nhau. Hudng phan cuc cua hai kinh 1ap véi nhau mot
goc 6. Hai kinh nay khong hoan hao nén ching hép thu mot phan anh sang t6i. Biét
rang cuong d¢ anh sang truyen qua kinh thtr nhat bang 30% cuong d6 anh sang ti,
con cuong do anh sang truyén qua ca hai kinh bang 13,5% cuong d6 anh sang t4i.
Goc 0 gitta hudng phan cuc cua hai kinh 1a

A, 30° B. 45° C. 60° D. 90°
Pap an: A

Ky hiéu 1 la hé sé truyén qua cua kinh phan cuc, Iy (1)) la cuong do anh sang t6i kinh
1 (kinh 2), I la cwong do anh sang truyén qua ca hai kinh. Ta co
1

A =§77]0 , I =nl, cos? @

Mat khac,
11:0(1[0 , I:a2]0
voi o =30%, a,=13,5% . Do do,



2% ﬁ

cosf = —5 = — 0=30°
2&1 2

Cau 10. 1 mol khi Ii twong don nguyén tir thuc hién chu trinh nhu hinh v&. Gia thiét
nhié¢t dung mol déng tich Cy va déng ap C, khong phu thudc vao nhiét do.
Pa

2Py

Po

Do bién thién entropy cua khdi khi trong qua trinh 1-2 1a

A. 37,4 J/K B. -37,4 J/K
C. 25,4 J/K D. -25,4J/K
Papan: B

Ky hiéu AS,_y, la do bién thién entropy trong qud trinh a-b. Ta c6
ASI—Z = AS1_3 +AS3_2 .
Qud trinh 3-1 la qud trinh dang tich. Do dé

3dO 3dT
AS;_; = [ =nC) [£
=[]

trong dé n la so mol khi. ) )
Tw phuwong trinh PV=nRT rutra V dP =nRdT doivoiqua trinh dang tich. Do do

3 3
V dP nR dP P
AS;_3 =nCy [————=[nCy —=nCyIn-=3=-nCy In2
1-3 V,!- R PV { Y p v 4
Twong tu, doi véi qud trinh dang dp 2-3 ta cé
2
dVv V.
AS; 5 :njcp7=ncp ln72=—2nCp In2 .
3 3
Do do

AS) 5 =-n(Cy +2C,)In2=-n(3Cy +2R)In2 .

. 3 . .
Mat khdc, doi véi khi don nguyén tir, Cy =5R. Thay gia tri cua hang so khi

R=8,31 J/(mol.K), n = 1 mol, ta co

ASl_z = —EI’IR In2~ -37,4J/K .
2



Céu 11. M6t thanh kim loai quay déu xung quanh tryc thang dung di qua tam cua
thanh va vuéng goc voi chiéu dai thanh. Thanh quay trong tir truong déu c6 phuong
song song vdi truc quay. Hi€u dién thé cam tng gitra hai dau thanh

A. c¢0 gia tri dao dong dang hinh sin.

B. co gié tri bang 0.

C. c¢o0 gia tri duong.

D. c6 gia tri am.
bapan: B ) . .
Hiéu dién the cam ung gitta diem gitta thanh va hai dau thanh c6 do I6n bang nhau
va cung dau. Do do hiéu dién thé giita hai dau thanh bang 0.

Céu 12. Trong phan tng phan hach, hat nhan uran U phén thanh hai hat nhan co6 khdi
luong trung binh. Cac hat nhan con thuong c6 du so notron so vdi hat nhan bén, do do
chung s€ phan ra. Su rd phong xa nay la

A. R3 meson B. Ra B~
C. Ra B* D. R3 proton
Papan: B
Do hat nhdn con c6 dw notron nén notron sé phdn ra dé hat nhdn con chuyén thanh

hat nhan bén. Phén rd cia notron la ra B~

Céu 13. Cac photon la cac lugng tir anh sang. D6 la cac hat co ban c6 khdi lugng nghi
bang 0, trong chan khong ching lubén chuyén dong voi tbe do c. Khi di vao trong mot
bé nudce, cac photon cua anh sang xanh chuyén dong véi toc do bang bao nhiéu, biét
chiét suit cia nude voi anh sang xanh 1a n?

A. c B. nc
C. c/n D. c/(n*+1)"?
Papan: A

Photon co nang luong E, = hf =0, trong do f la tan s6 ciia dnh sdng.
Mot hat ¢6 khoi heong nghl m chuyén dong véi toc dg v c6 nang lheong

mc2

Vi thé, mét hat cé khoi heong nghi bang 0 va c6 nang heong khdc 0 chi ¢é thé chuyén
dong voi toc do v = c.

E =



Cau 14. Ba ban phang rong vo han duoc dit song song v6i nhau nhu trén hinh v&.
Cac ban tich di¢n véi mat do dién tich bé mat lan luot 1a +o , +26 , va -c. Dién truong
tong cong tai diem X 1a (gy 1a hang so6 dién moi cia chan khong)

+c +20 -G
A. o/(2gp), hudng sang phai.
B. o©/(2¢), huéng sang trai. X
C. 40/(2¢p), huong sang trai. *
D. 0.
Papan: D

Pién trieong gdy boi ban phang réng vé han tai diém bat ky bén ngodi ban ¢6 dg lén
61/(2¢), trong dé o) la mdt dé dién tich bé mdt cia ban phang. Pién trwong gdy boi
hai ban tich dién +c va -c co do lon bang dién truong gdy boi ban tich dién +2c
nhwng ngue chiéu. Do do dién truong tong cong bang 0.

Cau 15. Mot cach tir nhidu xa co thé phan biét dugc hai budc song 400,0 nm va
400,1 nm ¢ cuc dai bac mot. Tong so khe ctia cach tur la

A. 400 B. 1000 C. 2500 D. 4000
Papan: D
Déi véi cach tir nhiéu xa ta cé
A
—=Nm ,
A

trong d6 N la tong sé khe cia cach tir, AA la dg chénh léch nhé nhat gika hai budc
song ma cach tir con phan biét dwoc o cuc dai bac m. Thay cdc gid tri so, ta nhdn
dwoc N = 4000.

Ciu 16. Mot qua cdu c6 ban kinh R trong hé toa d6 riéng cua nd. Qua cau chuyén
dong voi van tdc v=0,5c doc theo truc x trong hé toa do phong thi nghiém, trong do ¢
1a téc d6 cua anh sang trong chan khong. Pdi v6i nguoi quan sat ding yén trong hé
toa d6 phong thi nghiém, phuong trinh x4c dinh bé mat qua cau do 1a

A. GBi4x>+y*+z’ =R? B. Xty 2z’ = 4R%/3
C. (x/2)+y*+z" =R’ D. @4/3)x*+y*+z’ =R’
bapan: D

Phuwong trinh mat cau trong hé toa do riéng cua qua cau la

2 2 2
x2+yz+22=R2 hay (1) +(lj +(£j =1 .
R R R

Doi véi nguoi quan sdt dieng yén, kich thuée qud cau theo chiéu truc x la
2
v 43

R =R 1—(—
c 2



Do @6, xét trong hé toa dg phong thi nghiém, phwong trinh bé mdt qua cdu la
2 2 2
4
(L) +(Z) +(£j =1 hay —x*+y*+z"=R*.
V3r/2) \R) \R 3

Cau 17. Mot giot thily ngan hinh céu c6 dién tich 8Q tach thanh 8 giot hinh cau nhu
nhau c6 cing ban kinh va dién tich. Sau khi cac giot thity ngan tach ra xa nhau dén
mirc c6 thé bo qua twong tac giita chiing, ty 1 phan trim ctia ning lugng tinh dién ban
dau chuyén sang dang ning luong khéc 1a

A. 0% B. 25%
C. 50% D. 75%
Papan: D
. N 2
Nang luong tinh dién cua qua cau dan dién ban kinh R va co dién tich q la F—_— .

Mbi giot thity ngdn nhé c6 dién tich Q va ban kinh bang 1/2 ban kinh giot thity ngdn
ban dau. Nang lwong tinh dién ciia méi giot nhé bang 1/32 ndng lwong tinh dién ciia
giot thiy ngdn to. Do dé nang lwong tinh dién ciia 8 giot bang 1/4 nang lwong tinh
dién ban dau. Viy 75% nang lwong tinh dién da chuyén sang dang nang heong khdc.

Céu 18. Mot khdi khi 1y twong gidn né théa man phuong trinh PT? = const. Hé s6 no
khoi cua khi nay la

A. /T B. 2/T
C. 3/T D. 4/T
bapan: C

Tir phwong trinh trang thdi PV = nRT két hop véi phiong trinh PT° = const suy ra
T2 =aV (aldhingsé). Tacé

2
adV:3T3dT . d—V:idTE;/dT L=
aV T VT

voi yla hé so no khoi.

3
T

Céu 19. Nang luong can thiét dé chuyén ion He' thanh ion He"" 1a bao nhiéu, biét
rang nang lugng ion hoa cia hydro 1a 13,6 eV?

A. 13,6 eV B. 29,2 eV C. 428eV D. 544¢eV
Dap an: D
Cdac mirc nang lwong cia nguyén tir hydro ty 1¢ voi ¢’ e la dién tich nguyén t6. Do do

cdac mirc nang luong cua hé gom mot electron va hat nhdn ¢é Z proton ty 1¢ véi Z°.
Vay nang lwong trang thdi co ban ciia ion héli He" la

E(He') =4 EH) =4(-13,6 eV) =- 544 eV ,
voi E(H) la nang luong trang thai co ban cua hydro.
Do do, nang lwong ion hoa cua ion héli He' la 54,4 eV.



Cau 20. Mot dong xu bang dong truot khong ma sat trén mit ban nam ngang, di qua
mot mién hinh vudng (c6 kich thude 16n hon nhiéu kich thudc doéng xu) co tir trudng
déu khong ddi vudng goc voi mit ban (xem hinh v&). D6 thi ndo phac hoa tdc do cua
ddng xu nhu 14 ham cua thoi gian?

\
o—

VRORX

OSSO Y

VRO

SRS Y

RDRORXX
vs}

VA VA
>t >t
A B
VA VA
>t >t
C D

bap an: C

Khi dong xu chuyén dong & bén ngodi mién tir trieong hodc nam hodn toan trong mién
tir trieong thi tir théng qua mdt dong xu khong thay daoi, trong dong xu khong co dong
dién cam ing, khong cé luc tac dung lén dong xu, do d6 dong xu chuyen déng véi téc
aé khéng doi. T rong khoang thoi gian dong xu di qua ranh giGi mién tir truong, tir
thong qua mat dong xu thay doi, trong long dong xu c¢é dong dién cam ing, liwc tir ¢6
tdc dung can tro dong xu di vao mién tir truong (& ranh gioi phia bén trdi) hodc di ra
khoi mién ti truong (o ranh gioi bén phai), lam giam toc do ciia dong xu. Do dé do
thi C phdc hoa sw thay déi theo thoi gian ciia toc dg dong xu.



