TUYEN CHON CAC BAI TOAN HAY LA KHO
(PIEM 9, 10 TRONG KY THI THPT QUOC GIA)
Phéan IV. DAO PONG & SONG PIEN TU. TINH CHAT SONG CUA ANH SANG.
TINH CHAT LUONG TU ANH SANG. HAT NHAN NGUYEN TU

CHU PE 15. DAO PONG & SONG PIEN TU

Céau 1. Ba mach dao dong dién tir LC 1i tuong dang c6 dao dong dién tur ty do véi cac cuong
d6 dong dién tirc thoi trong ba mach lan luot 1a iy = 42 cos4000mt (mA), ip = 4cos(4000xt +
0,75m) (mA) va i3 = 3cos(4000mt + 0,25m) (mA). Tong dién tich trén ba ban tu trong ba mach
& ciing mot thoi diém c6 gia tri I6n nhat bang

A. ﬂuC B. E},LC C. EHC D. ﬁuc
T T T T

Céu 2. Trong mach dao dong 1y twong c6 dién dung C = 2 nF. Tai thoi diém t; thi cuong do
dong dién 1a 5 mA, sau d6 T/4 hiéu dién thé giira hai ban ty la u = 10 V. Do ty cam cua cudn
day la:

A. 0,04 mH. B. 8 mH. C.2,5mH. D. 1 mH.
Ciu 3. Mach dao dong LC dang thuc hién dao dong dién tir ty do véi chu ky T. Tai thoi diém
nao do dong dién trong mach c6 cuong do 8m (mA) va dang tang, sau d6 khoang thoi gian
3T/4 thi dién tich trén ban tu c6 do 16n 2 (nC). Chu ky dao dong dién tir cia mach bang

A. 0,5 ms. B. 0,25 ms. C. 0,5 ps. D. 0,25 ps.
Céu 4. Mach dao dong LC 1y tuong c6 L = 5 pH, C = 8nF. Tai thoi diém ty, tu dién c6 dién
tich q1 = 0,024 nC va dang phong dién. Tai thoi diém t, = t; + « (us) hidu dién thé hai ban ty
la bao nhiéu?

A.-3V. B.3V. C.-5V. D.5V.
Céau 5. Mach dao dong LC li tuong thuc hién dao dong dién tur ty do voi dién ap cuc dai trén
tu 1a 12 V. Tai thoi diém dién tich trén tu c6 giatriq = 6.10° C thi cuong do dong dién qua

cudn day 1a i =3v3 mA. Biét cuon day c6 do

tur cam 4 mH. Tan sé goc cuia mach 1a :k .- X T\
A.5.10* rad/s. B. 5.10° rad/s.

Cau 6. Hai mach dao dong dién to LC i / / /i Haw)

tuong dang c6 dao dong dién tur tu do vai cac i K W

cuong do dong dién tac thoi trong hai mach 1a 3

i1 va i, dugc biéu dién nhu hinh v&. Tong dién  4|—; 350,50 1,00 A/

tich cta hai tu dién trong hai mach ¢ cung



mot thoi diém c6 gia trj 16n nhat bang
A. 5/t (uC). B. 3/ (uC).
C. 4/m (nC). D. 2,5/nt (nC).

Cau 7. Hai mach dao dong dién tur LC li tuéng sni (mA)
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dang c6 dao dong dién tur tu do vai cac cuong do

dong dién tirc thoi trong hai mach 1a i; va i, duoc

biéu dién nhu hinh v&. Tong dién tich cua hai tu >

dién trong hai mach & cing mét thoi diém co gia

tri Ion nhat bang <o
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A 24,64 uC B. E;,LC C. 25'64uC D. EuC
T T T T

Cau 8. Khi mic tu dién c6 dién dung C véi cudn cam thuan co do tu cam Ly dé 1am mach dao
dong thi tan s6 dao dong riéng cua mach 1a 20 MHz. Khi mac tu C vai cudn cam thuan L, thi
tan s6 dao dong riéng cia mach 1a 30 MHz. Néu mac tu C véi cuon cam thuan cé do tu cam
Ls = 4L, + 7L thi tin s6 dao dong riéng cuia mach 1a

A. 7,5 MHz. B. 6 MHz. C. 4,5 MHz. D. 8 MHz.
Cau 9. Mot mach dao dong dién tir LC 1i tuong géom cudn cam thuan c6 do ty cam 2 pH va tu
dién co dién dung 2 pF. Trong mach c6 dao dong dién tir ty do. Khoang thoi gian gitra hai lan
lién tiép ma nang lugng dién truong cua tu dién co do 16n cuc dai la

A. 27 ps. B. 4m ps. C.m ps. D. 1 ps.
Cau 10. Mot mach dao dong gdm mat cudn cam thuan cé do ty cam xac dinh va mét tu dién
1a tu xoay, co dién dung thay d6i duoc theo quy luat ham sé bac nhat cia goc xoay o cua ban
linh déng. Khi & =0°, tan sé dao dong riéng cua mach la fo. Khi o =¢,, tan s6 dao dong
riéng ciia mach 1a fo/2. Khi a = ¢,, tan s6 dao dong riéng ciia mach 1a fo/5. Chon phuong 4n
dang.

A. 8p, =3¢p,. B. 3p, =9, C. 3p, =8¢, D. ¢, =8¢,
Cau 11. Mach dao dong LC li twong gdm cudn cam thuan L va tu dién C c6 hai ban A va B.
Trong mach dang c6 dao dong dién tir tw do voi chu ky T, bién do dién tich cua tu dién bang
Qo. Tai thoi diém t, dién tich ban A 1a ga = Qo/2 dang tang, sau khoang thoi gian At nho nhat
thi dién tich ctia ban B 1a qg = Qo/2. Ti s6 At/T bang

A. 1/3. B. 1/6. C.0,75. D. 1/2.



Ciu 12. Mach dao dong LC li twdng gom cudn cam thuan L va tu dién C c6 hai ban A va B.
Trong mach dang c6 dao dong dién tir tw do voi chu ky T, bién do dién tich cua tu dién bang
Qo. Tai thoi diém t, dién tich ban A 1a ga = Qo/3 dang ting, sau khoang thdi gian At nho nhat
thi dién tich ctia ban B 1a qg = Qo/2. Ti s6 At/T bang
A. 1/3. B. 0,56. C. 0,44, D. 1/2.

Cau 13. Khi ndi cuon cam c6 d¢ tw cam L = 4 (uH) dién tré R =0,1(Q)vao hai cyc cua mot
nguon dién mot chiéu c6 suat dién dong khong doi va dién tro trong r = 2,4(Q)thi cuong do
dong dién trong mach bang I. Dung ngudn dién d6 dé nap dién cho tu dién c6 dién dung C =
8 (pF). Khi dién tich trén tu dién dat gia tri cuc dai, ngat khoi nguon dién rdi ndi véi cudn
cam noi trén tao thanh mach dao dong. Do cudn cam co dién tro R, = O,l(Q) nén mach dao

dong tat dan, dé duy tri dao dong cua mach véi dién tich cuc dai ciia tu dién nhu trén nguoi ta
phai cung cip cho mach cong suit trung binh bang P = 1,6 (uW). Gi4 tri cua | bang:

A.0,8 A B.0,4A. C.16 A D.0,2 A
Cau 14. Mach dao dong LC dao dong diéu hoa véi tan sé goc 1000 rad/s. Tai thoi diém t =0,
dong dién dat gia tri cuc dai bang lp. Thoi diém gan nhat ma dong dién bang 0,61 1a

A. 0,927 (ms). B. 1,107 (ms). C. 0,25 (ms). D. 0,464 (ms).
Cau 15. Trong mach dao dong dién tir tw do LC, c6 tan sb goc 2000 rad/s. Thoi gian ngan
nhét giira hai lan lién tiép ning lwong tir trudng trong cudn cam bang 6 lan nang luong dién
truong trong tu la

A. 1,1832 ms. B. 0,3876 ms. C. 0,4205 ms. D. 1,1503 ms.
Cau 16. Trong mach dao dong li tuéng LC. Lac t = 0 ban tu A tich dién duong cuc dai, ban
tu B tich dién 4m va chiéu dong dién di qua cudn cam tir B sang A. Sau 3/4 chu ky dao dong
cua mach thi:

A. dong dién qua L theo chiéu tir A dén B, ban A tich dién am.

B. dong dién di theo chiéu tir A dén B, ban A tich dién duong.

C. dong dién di theo chiéu tir B d&én A, ban A tich dién duong.

D. dong di theo chiéu tir B dén A, ban A tich dién am.
Cau 17. Trong mach dao dong li tuéng LC. Lic t = 0 ban tu A tich dién duong, ban tu B tich
dién 4m va chiéu dong dién di qua cudn cam tir B sang A. Sau 5/4 chu ky dao dong ciia mach
thi:

A. dong dién qua cudn cam theo chiéu tir A dén B, ban A tich dién am.

B. dong dién qua cudn cam theo chiéu tir A dén B, ban A tich dién duong.

C. dong dién qua cudn cam theo chiéu tir B dén A, ban A tich dién duong.
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D. dong dién qua cudn cam theo chiéu tir B dén A, ban A tich dién am.
Cau 18. Cho hai mach dao dong 1i tuong L1Cq va L,Cp véi C,=C, =0,1uF; L, =L, =1uH.
Ban déu tich di¢n cho tu C; dén hi¢u dién thé 6 V va tu C, dén hiéu di¢n thé 12 V rdi cho cac
mach cung dao dong. Xac dinh thoi gian ngan nhat ké tir khi cac mach bat dau dao dong dénn
khi hiéu dién thé trén hai tu C; va C; chénh nhau 3+/3 V?

A.10%3s. B.10%/2s. C.10%6s. D.10%12s,
Cau 19. Mot mach dao dong 1y tuéng gdm cudn cam thuan c6 do tu cam L = 0,05 H va tu
dién c6 dién dung C = 5 pF. Lac dau tu da dugc cung cap nang luong cho mach bang cach
ghép tu vao ngudn khong ddi co suat dién dong E. Biéu thic dong dién trong mach c6 biéu
thae i =0,2sinwt(A). Tinh E.

A.20 V. B.40 V. C.25V. D.10 V.
Céu 20. Mot mach dao dong 1y tusng gom cudn cam thuan c6 do tu cam L va ty dién c6 dign
dung C. Lic dau ty da dugc cung cap ning luong cho mach bang cach ghép tu vao ngudn
khong dbi c6 suat dién dong 2 V. Biéu thirc ning luwong tir trong cudn cam c6 dang
W, =20sin’wt(nJ). Dién dung cua tu 1a

A. 20 nF. B. 40 nF. C. 25 nF. D. 10 nF.
Cau 21. Néu ndi hai ddu doan mach gém cudn cam thuan L mac ndi tiép véi dién tro thuan
R =1Q vao hai cuc caa ngudn dién mot chiéu cé suét dién dong khong ddi va dién tré trong
r=1 Q thi trong mach c6 dong dién khong doi cuong do 1,5 A. Dung nguén dién nay dé nap
dién cho mét tu dién c6 dién dung C = 1 pF. Khi dién tich trén tu dién dat gia tri cuc dai, ng'flt
tu dién khoi nguon rdi néi tu dién vai cudon cam thuan L thanh mot mach dao dong thi trong
mach c6 dao dong dién tir ty do vai tan sé goc 10 rad/s va cuong d6 dong dién cuc dai bang
lg. Tinh Io.

A.15A. B.2 A C.05A. D.3A
Cau 22. Mot mach dao dong LC Ii tuéng gém tu dién c6 dién dung C va cudn cam thuan cé
d6 ty cam L. N&i hai cuc cua ngudn dién mot chiéu co suét dién dong E va dién trg trong r
vao hai dau cuon cam. Sau khi dong dién trong mach 6n dinh, cit ngudn thi mach LC dao
dong hiéu dién thé cuc dai gitra hai ban tu 1a Uo. Biét L = 25r°C. Tinh ti s6 Up va E.

A. 10. B. 100. C.5. D. 25.
Cau 23. Pién 4ap trén tu dién va cudng d6 dong dién trong mach dao dong LC co biéu thic
twong tmg 1a: u=2cos(10°t)(V)va i=4cos(10°t+m/2)(mA). Hé s6 ty cam L va dién

dung C cua tu dién lan luot 1a



A.L=0,5uyHvaC=2pF. B.L=0,5mH vaC=2nF.
C.L=5mHvaC=0,2 pF. D.L=2mH vaC=0,5nF.
Cau 24. Trong mach dao dong LC 1y tuéng, tu dién phiang c6 dién dung 5 nF, khoang cach
gitta hai ban tu dién 13 4 mm. Dién truong giita hai ban tu dién bién thién theo thoi gian véi
phuong trinh E = 1000c0s5000t (kV/m) (voi t do bang gidy). Cuong do dong dién cuc dai 1a
A.01A. B. 1,5/+/3 mA. C. 15/+/3 mA. D. 0,1 mA.

Céu 25. Cho mach dién nhu hinh v& C = 500 pF; L = 0,2 mH; E = 1,5V, ldy n? ~10. Tai
thoi diém t = 0, khoéa K chuyén tir (1) sang (2). Thiét lap cong thic biéu dién su phu thudc

cua dién tich trén tu dién C vao thoi gian.

A. q=0,75.cos(1000007t +7)(nC). Ll F

B. g =0,75.cos(1000007t)(nC). ale e

C. q=7,5.5in (1000007t — 7/ 2)(nC). ¥ ¥ LE
D. q=0,75.5in(1000007t + 7/ 2)(nC).

Ciu 26. Mot mach dao dong gom mot tu dién c6 dién dung C va cudn cam c6 do ty cam L =
0,1 mH, dién tr& thuan cia mach bang khong. Biét biéu thuc dong dién trong mach la
i =0,04c0s(2.107t)(A). Biéu thic higu dién thé giira hai ban tu la

A. u=80co0s(2.10"t)(V) B. u=80co0s(2.10"t—n/2)(V)

C. u=10cos(2.10"t)(nV) D. u=10cos(2.10"t+n/2)(nV)
Céu 27. Cho mot mach dao dong LC i tuong dién tich trén mot ban 1 cua tu dién bién thién
theo thoi gian voi phuong trinh: g =Q, cos(wt+¢). Lac t = 0 nidng luong dién truong dang
bang 3 1an lan nang luong tir truong, dién tich trén ban 1 dang giam (vé d6 lon |q|) va dang
c6 gia tri am. Gia tri ¢ c6 thé bang

A. /6. B. -n/6. C. -5n/6. D. 5x/6.
Céau 28. Trong mot mach dao dong LC i tudng, tu dién c6 dién dung C va cuon cam thuan
c6 d6 tu cam L. Dong dién trong mach cé gia tri cuc dai lp. Trong khoang thoi gian tir cuong
d6 dong di¢n qua cudon cam béng khong dén luc dat gia tri cuc dai, dién lugng da phong qua
cudn day la

A. 21,(LC)™. B. 1,(LC)™". C. 21,(LC). D. I,(LC).

Céu 29. Mot mach dao dong dién tir gdm cudn day thuan cam va 2 tu dién méc song song C;

= 2C, = 3puF. Biét dién tich trén tu C, va cuong d6 dong dién di qua cudn day & thoi diém t;



Va tp ¢6 gia tri trong udng 1a /3 nC; 4 mA va 2 uC; 442 mA. Tinh o tw cam L cia cudn
day.

A. 0,3 H. B. 0,0625 H. C.1H. D. 0,125 H.
Cau 30. M6t mach dao dong dién tur 1i twdng gdm hai tu dién méc song song véi nhau roi
méc vai cudn cam thuan L = 7,5 mH. Dién dung cua hai ty dién twong tmg 1a C, C, véi Cp =
2C;. Luc cuong do dong dién di qua tu C; 1a 0,04 A thi nang luong cua tu C; la 13,5.10'6 J.
Trong qué trinh dao dong cuong d6 dong dién cuc dai qua cudn cam bang:

A.0,18 A. B. 0,15 A. C.0,14 A. D.0,21 A
Céu 31. Mach dao dong dién tir gom cudn day cé do tir cam 1a L = 0,257 H, c6 dién tro R =
50 Q va tu dién c6 dién dung C=4.10"*/x F. Mach dao dong tat dan. Dé duy tri dao dong
cho mach ngudi ta 1am nhu sau: vao thoi diém ty tich dién cuc dai, nguoi ta thay doi khoang
cach hai ban tu 1a Ad va khi dién tich ctia tu bang khong thi dwa ban tu vé vi tri ban dau
(cach nhau d). Xac dinh @6 Ad/d.

A. 1/5. B. 1/2. C. 3/4. D. 1/3.
Ciu 32. Mot ang — ten phat ra mot song dién tir c6 budce séng 13 m. Ang ten nay nam & diém
S trén bo bién, c6 d6 cao 500 m so véi mat nudc bién. Tai M, cach S mot khoang 20 km trén
mat bién c6 dat mot may thu. Trong khoang vai chuc km, c6 thé coi mit bién nhu mot mat
phang nam ngang. May thu nhan dugc déng thoi song vo tuyén truyén thang tir may phat va
song phan Xa trén mat bién. Khi dat ang — ten cia may thu ¢ do cao nao tin hiéu thu dugc 1a
manh nh4t? Coi d¢ cao cta dng — ten 14 rat nho c6 thé ap dung cac phép gan dung. Biét rang
song dién tir khi phan xa trén mat nuée sé bi doi nguoc pha.

A.65m. B. 130 m. C.32,5m. D. 13 m.
Céu 33. Mot may rada quan sy dat trén mat dat ¢ dao Ly Son c6 toa do (15°29°B; 108°12°D)
phét tin hiéu song vo tuyén truyén thing dén vi tri gian khoan HD 981 c6 toa do (15°29°B;
111°12’P). Cho ban kinh Trai Dt la 6400 km, toc do truyén song 2mc/9(c=3.10°m/s) va

1 héa Iy = 1852 m. Sau do, gian khoan nay dich chuyén dén vi tri méi c6 toa do (15°29°B;
x’P), khi d6 thoi gian phat va thu song cua rada tang thém 0,4 ms. So vé&i vi tri cli, gian
khoan da dich chuyén y hai 1y. Chon phuong 4n dung.

A.y=23haily. B. x = 111°35°P. C.x =131°12°P. D.y =46 hai ly.
Ciu 34. Mach dao dong cudn diy va tu dién phang khong khi thi budc song dién tir cong
huong véi mach 1a 62 m. Néu nhtng cac ban tu ngap chim vao trong dién méi 1ong c¢6 hang
sb dién moi € = 2 thi bude song dién tir cong hudng vai mach la

A. 60 (m). B. 73,5 (m). C. 87,7 (m). D. 63,3 (km).



Ciu 35. Mach dao dong LC c6 tu phing khong khi hinh tron ban kinh 48 cm cach nhau 4 cm
phat ra song dién tir co bude séng 100 m. Néu dua vao giita hai ban tu mot tim dién moi
phang song song va cung kich thudc véi hai ban c6 hang sé dién méi € =7, bé day 2 cm ghét
sat vao mot ban thi phat ra song c6 budc song la:

A. 100 m. B. 1002 m. C. 507 m. D.175m.
Cau 36. Mach dao dong cua mot may phat vo tuyén dién co cudn diy voi do ty cam khong
ddi va tu dién co dién dung thay d6i dugc. Khi dién dung cua tu dién 1a C; thi may phat ra
song dién tir c6 budc séng 100 m. Dé may nay c6 thé phat ra séng c6 bude séng 50 m nguoi
ta phai mac thém mot tu C; c6 dién dung

A. C; = Cy/3, ndi tiép voi ty C;. B. C, = 15Cy, nbi tiép véi tu Ci.

C. C, = C4/3, song song vai tu C;. D. C, = 15C4, song song Vi tu C;.
Céu 37. Mach dao dong LC c6 dién tro thuan khong dang ké. Ctr sau khoang thoi gian ngén
nhat 10 us thi ning luong dién trudng trong tu bang khong. Téc d6 4nh sang trong chan
khong 3.10% (m/s). Mach nay c6 thé cong hudng duoc v séng dién tir cd bude song

A. 1200 m. B. 12 km. C. 6 km. D. 600 m.
Cau 38. Mach chon song cia mot may thu gdm mét tu dién va mot cuon cam. Khi thu dugc
song dién tir co budc song A, ngudi ta nhan thiy khoang thoi gian hai lan lién tiép dién ap
trén tu co gia tri bang gia tri dién ap hiéu dung 13 5 (ns). Biét tbc do truyén song dién tur 1a
3.10° (m/s). Budc séng A la

A.5m. B.6m. C.3m. D.1,5m.
Cau 39. Mach chon song ctia mot may thu vo tuyén dién gom cudn day thuan cam co do tu
cam 20 (uH) va mot ty dién xoay c6 dién dung (dién dung 1a ham bac nhat cia goc xoay)
bién thién tir 10 pF dén 500 pF khi goc xoay bién thién tir 0° dén 180°. Khi goc xoay cua tu
bang 90° thi mach thu dugc song dién tir c6 budc song bao nhiéu?

A. 107 m. B. 188 m. C.135m. D. 226 m.
Cau 40. Mot mach chon song gdm mot cudn cam thuan L va mot tu dién 13 tu xoay, c6 dién
dung thay d6i duoc theo quy luat ham sé bac nhit cia goc xoay a cia ban linh dong. Khi lan
luot cho o = 0° va o = 120° thi mach thu duge séng dién tir c6 budc song tuong Gmg 15 m va
25 m. Khi o = 80° thi mach thu dugc song dién tir c6 budc song 1a

A.24m. B. 20 m. C.18 m. D.22m.
Cau 41. Tai Ha Tinh, mot may dang phat song dién tir coi bién do song khong doi khi truyén

di voi cam ang tu cuc dai 1a Bo = 0,15 T va cuong do dién truong cuc dai 1a 10 V/m. Xét mot



phuong truyén c6 phuong thang ding hudng 1én. Vao thoi diém t, tai diém M trén phuong
truyén, vecto cam ung tir c6

A. d6 16n 0,06 T va hudng vé phia Tay. B. d I6n 0,06 T va huéng vé phia Péong.

C. d6 16m 0,09 T va huéng vé phia Pong. D. d6 16n 0,09 T va huéng vé phia BAc.
Ciu 42. M6t dai ban dan c6 thé thu duoc ca dai song AM va dai song FM bang cach thay doi
cudn cam L cua mach thu séng nhung van dung chung mot tu xoay. Khi thu séng AM, dai
thu dugc dai song tir 100 m dén 600 m. Khi thu séng FM, dai thu dugc budce song ngin nhat
14 2,5 m. Budc song dai nhat trong dai song FM ma dai thu duoc 1a

A.5m. B.7,5m. C.15m. D. 12 m.
Ciu 43. Mot mach dao dong gom maét cudn cam thuan cé d6 tu cam xac dinh ca mot tu dién
1a ty xoay, c6 dién dung thay d6i dugc theo quy luat ham sb bac nhat cia goc xoay a cua ban
linh dong. Khi o = 0° mach thu duoc song di¢n tur co budce song 400 m. Khi o = 128°, mach
thu dugc song dién tir co bude song 1200 m. Pé thu dugc song dién tir ¢ bude song 900 m
thi a bang

A. 85 B. 65°. C. 60°. D. 90°.
Ciu 44. Mot mach dao dong gdm mat cudn cam thuan cé do ty cam xac dinh va mét tu dién
xoay, ¢ dién dung thay doi dugc theo quy luat ham sé bac nhit cia goc xoay o ciia ban linh
dong. Khi a = 0°, chu ky dao dong riéng ciia mach 1a 3 ps. Khi a = 120 chu ky dao déng
riéng ctia mach 1 15 ps. Pé mach nay c6 chu ky dao dong riéng bang 12 us thi a bang

A. 65°. B. 45°. C. 60°. D. 75°,
Ciu 45. VVé tinh Vinasat — I dugc dua vao st dung tir thang 4/2008, ding yén so véi mat dat
& mot do cao xac dinh trong mat phang Xich dao Trai Pat; dudng thang ndi vé tinh véi tam
Trai DAt di qua kinh tuyén 132°D. Coi Trai DAt nhu mét qua cAu, ban kinh 1a 6370 km; khdi
lwong 12 6.10%* kg va cgu ki quay quanh truc ciia nd 1a 24 h; hang sé hip din G = 6,67.10™"
N.m?/kg? Song cuc ngin f > 30 MHz phat tir vé tinh truyén thing dén cac diém ndm trén
Xich Pao Trai Bt trong khoang kinh d6 nao duéi day:

A. Tir kinh d6 85°20°D dén kinh do 85°20°T.

B. Tir kinh d6 50°40°D dén kinh do 146°40°T.

C. Tir kinh d6 81°20°D dén kinh d¢ 81°20°T.

D. Tir kinh d6 48°40°D dén kinh d¢ 144°40°D.
Ciu 46. V& tinh vién thong dia tinh Vinasat — 1 ciia Viét Nam nam trén quy dao dia tinh (1a
qu§ dao tron ngay phia trén Xich dao Trai Dat (vi do 0°), & cach bé mat Trai Dat 35000 km
va ¢6 kinh d6 132°D. Mot song vo tuyén phat tir Dai truyén hinh Ha Noi ¢ toa do (21°01°B,

105%8°D) truyén 1én vé tinh, rdi tic thi truyén dén Dai truyén hinh Cin Tho & toa do
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(10°01°B, 105%48’D). Cho ban kinh Trai DAt 1a 6400 km va tdc do truyén song trung binh 1a
8.10%/3 m/s. Bé qua d cao cua anten phat va anten thu & cac Pai truyén hinh so véi ban kinh
Trai Dat. Thoi gian tir lac truyén song dén lac nhan song 1a

A. 0,268 s. B. 0,468 s. C. 0,460 s. D. 0,265 s.

HUONG DAN GIAI
Cau 1.
i =i+, +i, = 4J2 + 420,757 +3£0,257 = 720,257

= i =7c0s(40007t +0, 257 ) (MA)

I 7.10° 1,75
=1,=7(MA)=>Q,=-"2= =—--.10°(C)= Chon D.
0()Q0a)40007z7r (©) ?

Cau 2.
L 4R . R . .1
Vi hai thoi diém vudng pha nén: |u,|=[i,Z.| =i, —‘
: -3
o=l 210 o5 10¢(rad /s)= L= —— =8.10°(H)
u,[C 10.2.10 w*C
Cau 3.
Vi hai thoi diém vuéng phanén: |u,|=[i,Z¢| =| 2| =i, i‘
C wC
-3
=2.10° = 8”;0 T=T=0,5.10°(s)= Chon C.
T
Cau 4.
Vi hai thoi diém vuéng pha nén: g, =—@, =0, 024( ,uC)
= u, =%=—3(v):> Chon A,
Cau 5.
q° Li* CU¢ 2 2~ 2 2, 1°_Ug
=—+—=—>"=>q0+LCI"=CU; =0 +—=
c 2 2 1 IR I

= w=5.10°(rad /s) = Chon B.

Cau 6.
Biéu thirc cac dong dién: i, = 4cos 20007t (mA),i, = 3cos (20007t —0,57)(mMA).

=i=i+i,=4+32(-0,57)=52(-0,6435)= I, =5(mA)



=Q, _L_25 10°(C)= Chon D.
[0} T
Cau 7
-6
i, = 8003(5007[t —zj(mA) =q = 48.10 cos (20007t —7)(C)
3 2 T
. 500xt =« 36.10°° T
1, =6C0S +—1|(mA)=q, = cos| 2000zt —— |(C
=0=0,+0, =§4—ﬁ+§4—£=%4—2,32
T T 6 T
=Q,=22%(,c)= chon A,
T
Cau 8
T fo— s oo 1 tathdyLtilevei P
27+JLC 4r’Cf?’ ‘

Vivay, tr Lg=4L; + 7Ly suyra: f,? =472 +7f,7
= f,7=4.20%+7.30" = f, =7,5(MHz)

Céu 9.

Khoang thoi gian gitta hai lan lién tiép ma niang lugng dién truong cua tu dién c6 do
lon cyc dai 1a T/2=7+/LC =27.10°(s) = Chon A,
Ciu 10.

2 -2 - _ (
Ap dung: f" -1, _&Ta % 0 _

f
5

f,~f,* a-a -0 (foj_z ~(f )72
5 0

=8= ChonD.

Cau 11.
Tai thoi diém t, dién tich ban A 1 ga = Qq/2 dang ting (¢ VT dau).

Tai thoi diém t+At, dién tich ban B 1a gs = Qo/2 thi dién tich ban A 1a qa = - Qo/2 (6 VT
sau).
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Goc quét nho nhét 13 Ap = 7 twong Gng vai thoi gian: At=T /2= Chon D.

Cau 12.
Tai thoi diém t, dién tich ban A 14 ga = Qo/2 dang ting (& VT dau).
Tai thoi diém t+ At, dién tich ban B 1a qs = Qo/2 thi dién tich ban A 1a ga = - Qo/2 (¢

VT sau).
) a B VT sau
‘ p qa

® ©

CAAERAAARRRIRAMARRA

VT diu

Goc quét nho nhat 1a At:2?7[+arccoso,8z0,44.27z'tu0ng ung voi thoi gian:

At =0,44T = Chon C.

Céu 13.

Luc dau dung ngudn dién mot chiéu c6 suat dién dong
E va dién tro trong r cho dong dién chay qua R thi +E 5 R

£ o
|=——=E=I(r+R).
r+R

Sau d6, ding ngudn dién nay dé cung cap ning lugng a, b

cho mach LC bang cach nap dién cho ty thi Up = E va lk
C L

+

| =wCU, CE= \/EI R "
o—a)Q —ﬁ E (I’+ )

Pé duy tri dao dong thi cong suat can cung cip ding bang cong suit hao phi do toéa

. VA 1 1C
nhiét trén R: Pcc:EIgRO EII 2(r+R)R,
-12
-1,610°=2%1%" 1215 4,0.1) .01 1 =1,6(A)=Chon C.
Cau 14.

Thoi gian ngin nhat di tir i = lo &én i = 0,61, 14 arcos:

t= larccosli = isarccos 0,6~9,27.10"(s)= Chon A.
w 0

Cau 15.
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W, :%W :>|U|=U1 :\/%Uo <$:>tmin :Ziarcsini

\E 10} U,

t = 21 arcsin \F ~3,876.10*(s)= Chon B.
2000 7

Ciu 16.

Dong dién 1a dong chuyén doi c6 hudng cua cac dién tich (theo quy uéc chiéu dong dién 1a

chiéu chuyén doi ciia dién tich dwong). Dong dién sang ban nao s& lam dién tich ban do tang.

.A B
_i Ci)i mlfh

VT sau VT dﬁu

Lac t = 0 ban ty A tich dién duong, ban tu B tich dién am va chiéu dong dién di qua cudn
cam tu ban B sang A. Nghia la dién tich trén ban A c6 gia tri duong va dang tang (trén vong
tron lugng gic thudc goc phan tu thir 4).

Sau 3T/4 thi goc quét 13 7+ /2, trén vong tron luong gidc thudc goc phan tu thir ba. Nghia
la ga < 0 (ban A tich dién am, ban B tich dién duong) va qa dang tang nén dong dién di vao
A =Chon D.

Cau 17.

Dong dién 1a dong chuyén doi co hudng cia cac dién tich (theo quy udc chiéu dong dién 1a

chiéu chuyén doi cua dién tich dwong). Dong dién sang ban nao s& lam dién tich ban d6 ting.

A B VT sau
_i._| ‘_

qa

& (O]

[CEEEEEEREETEE T

...........................

VT diu
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Lic t = 0 ban tu A tich dién duong, ban tu B tich di¢n am va chiéu dong dién di qua cudn

cam tir ban B sang A. Nghia la dién tich trén ban A c¢6 gia tri duong va dang tang (trén vong

tron luong gic thude goc phan tu thir 4).

Sau 5T/4 thi goc quét 1a 27+ /2, trén vong tron luong gidc thude goc phan tu thir nht.

Nghia la ga > 0 (ban A tich dién duong, ban B tich dién 4m) va ga dang giam nén dong dién

dirator A = Chon B.

Ciu 18.

1

JLC,
Chon biéu thtrc dién ap trén tu:

u, =6coswt(V)

{uz =12coswt(V)

Tansé: o=, =w, = =10°z(rad /s)

= Au=u,—Uu, =6cosawt(V)

-6

Thoi gian ngin nhit dé Au =33V chinh la et =%:>t = 1% (s)
= Chon D.
Céau 19.

2 2

w = :ﬂ:uo = |OF=0,2 fo’—oi =20(V)=Chon A.

2 2 C 5.10
Céau 20

Uy =2(V ;W =20.107°(J)

1 L max
2 -9 = Chon D.
W, ax :W:CU° :>C:2V\2/:2'20'210 :10*8(F) ’
2 U, 2
Cau 21

Ap dung II—Oza)C(r+ R):»l'_%:loe.loﬁ (1+1)= 1, =3(A) = Chon D.

Cau 22
2 2
Ap dung cong thic — =r?[ :>25=2L: Yol Y% 5 chonc.
C E r<c E E
Cau 23,
-3

ly=Q, =wCU, = C = =%=2.10‘9(F)

Cach 1: aJ, ) . ChonB.
1 1
L=—r= =5.10(H
©’C 102210° (H)
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woCUs _LiE L U

— =2 _ 250000 y
z L=510"(H
Ciich 2: 2 2t :{c i 109( F):> Chon B.
LC = izlo*12 =2107(F)
)

Cau 24.
U, = E,d =1000.10°.4.10"° = 4000(V )
= Chon A.
l, =Q, =Cal, =5.10°.5000.4.10* =0,1( A)
Cau 25.

Dién tich cuc dai trén ty Q, =CU, =0, 75.10°C.

Vi luc dau g = +Qo nén ¢ =7,5sin (10000007t + 7/ 2)(nC)=> Chon D.

Cau 26.
1 —11
C= =2,5.10""(F)
602L ue tré honi 1z ; T
CU' LI - 2 sy =80cos|2.10 -3 (V)
W=t :70:U0=10\/:=80(v)
= Chon B.
Cau 27.
3
W=, == w o gea @l
4 4 2 = Chon C.
Vigdang giam veé do lonvacé gidtri dmnén=> Q= —%T
Cau 28.
T/4 /2(0
= sin wt.dt = ——cos o " =|—°= LC.I, = Chon B.
o= [ 1,5in otot ly t .
0 1) 0 )
Cau 29.

C=C,+C,=3+15=4,5(uF)

C,/IC,= * _Caqp

S VTR B R N M T
C C, C, 2C 2C,

W :q_2+|__i2:q_'2+ |_i'2
2C 2 2C 2

=10°(10*3-10"2)=1(4°2.10°-410"°) = L =0,0625(H ) = Chon B.

Cau 30.
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Cu 2

*Ti $6 nang luong: &:%:&:E:\Na _Wep 6,75.107°(J)
2
=W =Wg; +We, = 20,25.10°(J)
*Ti s6 dong dién:
L . i
hoZa_Zea G 1 o _008n) J
ZC2 - ,'2 C2

Li?

i =iy +i, =0,12(A) =W, =—=54.10"°(J
=1=h+, =012A =W = ) i

2
*Miat khac: W = 210 —WL +W, =7,425.10°(J)

-5
=1y = / 2742512 =0,14(A) = Chon C
7,5.10

Cau 31.
Cong suét hao phi do toéa nhiét:

LIZ CUZ 2 . .oC
(I W=—F=—"=10=Ug~ 1 2C
R, =1?R=21/R 22 L 5B, ==U§
hp 2 0 hp 2 L
Cong suat caa ngoai luc cung cap cho tu: d

C'Ui CU? , V
_AW o _Yp . | |
Pec = = T = Fec = JLC (C'-C)

At T
4 Ad
D —

2
C
Dao dong cia mach dugce duy tri khi Pec = Pho hay (C'- C)_ UZ=R
g y cc P m/— 07
c . z_c c-—5 d d
= —=1+=R,[==2 210drd =2=Ad === ChonB
2 c € d —Ad 2

9.10%47(d-Ad)
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Chu 32. ; : 1

Goi S’ 1a anh cua S qua guong phang (S’ ddi

xung véi S qua mat bién — guong phing ).
] . 500m

Nhu vay, c6 thé xem S va S’ 1a hai nguon ket R
500 mi

hop ngugc pha, phat song két hop vé phia )
L,
may thu (a=SS'=1000m; D =10km) B

Hi¢u duong di ctia hai song két hop tai M: d, —d, = %

Do léch pha cua hai song két hop tai M:

27 ax
Ap=— +— d,—-d))=—7m+——
@ 72 (dy—dy) T 1D

Tai M 1a cyc dai néu Ap=k.2z . Pé M thu duogc tin hiéu manh nhat thi M cyc dai

gitra, tirc 1a Ap =0, hay:

3
s 27 ax —0= Xzﬂzw:jBO(m): Chon B
1D 2a 2.1000
Cau 33.

Khoang cach giira hai diém c6 vi do kinh do (@, 4) va (¢,;4,) tinh theo cong thuc:

I_R\/ +(Z-A4) . Khi g =g, thi | =R(,—4)
Khoang cach luc dau: |, = 6400. 10° == 3z _ 320000
180 3
Luc nay, thoi gian phat dén khi thu dugc song trg vé:
5, 320000

3 -3
(=L-_— 3 __32107%()
v 273108

9 c

Sau di chuyén gian khoan, thoi gian tir khi phat dén khi thu

(m)

dugc song tro vé:
t, =t, +0,4ms =3,6.107(s)
Khoang cach luc nay la:

8 -3
I :v% _ 2”':;10 _ 3’6'210 —1200007(m)

Mt khéc: I, = 6400.10° X7 suy ra:
180

16



AX = m 180 _ 3,375° ~3°22,5' = x =108%12'+3°22,5' =111°34,5'
6400.10° 7
Ta co: y =l, -, =1200007 —w ~ 41887,9(m) ~ 23 (hai 1Y)
— Chon A, B.
Ciu 34.
S ) .
Co=—rp—=C=—"—=5Cy = A'= e =624/2 ~87,7(m)
9.10°.4~d 9.10°.4d
= ChonC
Cau 35.

Cac ban cwc kim loai

x
| %

:|s s
Tu dién phing z
d d-‘..?-

Chéit dién méi

*Néu ghép sat vao mot ban tu mot tam dién moi co héng s dién moi ¢ co bé day

bang x phan trim bé day cua l6p khong khi va cac yéu t6i khac khong doi thi bo tu C gém

S CO 85 €C0
9.10°47z(1-x)d  (1—x) 9.10°47zxd X

- GG, = € Cy . Budc song mach thu dugc 4 = 4, S —
C,+C, Xx+é&(l-x) X+e(1-X)

=

hai tu C;,C, ghép ndi tiép: C, =

) 7
Str dung két qua trén: A4 =100 =50+/7(m)= ChonC
Cath \/o,5+7(1—o,5) V7(m) = ch
Cau 36.
A=67.10%,/L - -
" G < /C —C'=0,25C, <C, = C'=C,ntC,
1'2672'.108\/LC C 100 C
i=i+i =C, = GC —L—= Chon A
C' ¢ G, cC,-C'
Ciu 37.

Khoang thoi gian hai lan lién tiép niang luong dién truong trong tu bang khong la

T/2 nén: % =10.10%(s) =T =2.10°(s) = 1 =3.10%T =6.103(m) = Chon C
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Cau 38.
Hai lan lién tiép dién ap trén tu c6 gia tri bang gia tri dién 4p hiéu dung chinh 13 hai

lan lién tiép W, =W nén:

2_510 (s) =T =2.10"8(s) = A =cT =6(m) = Chon B
Cau 39.
Apdung G e €10 a0 o 25 L i000F)
“C, ay-a 500-10 180-0 9
Cho a=900:C—295 90+10 = 260( pF) = 1 = 67.108LC ~135(m) = Chon C
Cau 40.
— 2 —_—
Ap dung: 13 4 =% /13 —15 80 0:>/13z22(m):> Chon D
— A7 az—al 252 152 1200
Cau 41.

Trong song dién tir thi dao dong cua dién trudng va cia tir truong tai mot diém ludn
luén dong pha voéi nhau nén ludn co:

5 _E . g-gE-012-000m)
B, E, E, 10

Song dién tur 1a song ngang: ELBLC (theo
ding thtr tw hop thanh tam dién thuan). Khi quay tir E

sang B thi chiéu tién cua dinh éc 1a ¢

Ngta ban tay phai theo huéng truyén song (hudng thiang dimg dudi 18én), ngén cai
huéng theo E thi bdn ngén hudng theo B

= ChonC
Cau 42.

Dai song AM: A =3.10%27LC = Zmax _ [Cmax

in Cmin

Dai séng FM: 1'=3.10827JL'C = ilmax _ [Cmax

min Cmin
:ﬂ,ﬂzﬁsi'm = A iy X fmax _p 5 @_15(m):>0hon C
A'min Amin Amin 100

Ciu 43.
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2,2 B 2 1002 A0
Ap dung: /12 112: i/ BN 9002 4002= “OO ~= 0 =65"= ChonB
2222 ap-aq 120024002 128°-0
Céu 44.
2 12 B 2 2 0
Ap dung: T2 T12: 4R :122 32: aOO 0:>a:750:ChQnB
Cau 45.

Véi vé tinh dia tinh (dtng yén so v6i Trai Dat), luc hip dan 1a luc huéng tAm nén:

2 2
m(z—ﬂ] r:GmM :>r:3GM(lj

T r2 2

2
== i/G, 67.1016.10% (@j ~ 42297523,87(m)
T

Quf dyo vE tinh dja tinh

T

Ving phtl séng nam trong mién giira hai tiép tuyén ké tir vé tinh voi Trai Bat. Tur d6

tinh dugc cos ¢ = R, ¢ =81°20"
r

Tur kinh d6 132°D - 81°20"=50%40D dén kinh do 360° — (132° —81°20") =146°40'T
= Chon B
CAu 46.

*Goi A va D la giao cua duong xich dao va kinh tuyén qua kinh do 105°48'D va 132°D. Goi

H va C 1a vi tri cia Ha Noi va Can Tho V 1a gia tri cia Vinasat — 1 nam trong mit phang
Xich dao va mat phang qua kinh tuyén 132°D. AV nim trong mit phang xich dao nén vudng

gdc v6i mat phang qua kinh tuyén 105%48'D. Do do, céac tam gidc HAV va CAV la cac tam
giac vuong tai A.

*Cung AD =132° -105,8° = 26,2° = AV 2 = OA? + OV 2 —2.0A0V cos 26, 2°

= AV =35770km

* AH? = 2R? —2R? c0s21°01' = AH = 2333km
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* AC? = 2R? —2R? c0s10°01' = AC =1116km

*Thoi gian tir lac truyén song dén lic nhan song 1a: t = HV+VT

JAVZ + AH? £+ AV2 1 AC?
=t=
\Y

=0,268(s) = Chon A
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CHU DE 16. GIAO THOA ANH SANG

Cau 1. Anh sang tir hai nguon két hop c6 bude song 500nm truyén dén mot cai man tai mot
diém ma hiéu duong di hai ngudn sang 1a 0,75um . Tai diém nay quan sat dugc gi néu thay
anh sang trén bang anh sang c6 budc song 750nm ?

A. Tir cuc dai cia mot mau chuyén thanh cuc dai cia mot mau khac

B. Tur cuc dai giao thoa chuyén thanh cuc tiéu giao thoa

C. T cyc tiéu giao thoa chuyén thanh cuc dai giao thoa

D. Ca hai truong hop déu quan sat thiy cuc tiéu
Ciu 2. Trong thi nghiém Young vé giao thoa véi anh sang don sic xac dinh, thi tai diém M
trén man quan sat 13 van sang bac 5. Sau d6 giam khoang cach gitra hai khe mot doan bang
0,2mm thi tai M tré thanh véan tdi thir 5 S0 V&i van sang trung tdm. Ban dau khoang cach
gitra hai khe 1a

A. 2,2mm B. 1,2mm C. 2mm D. Imm
Cau 3. Trong thi nghiém giao thoa Iang, khoang cach hai khe 1a Imm. Giao thoa thyc hién
véi anh sang don sic co budce song A thi tai diém M c6 toa 6 1,2mm 1a vi tri van sang bac
4. Néu dich man xa thém mot doan 25cm theo phuong vudng goc véi mat phing hai khe thi
tai M 1a vi tri van sang bac 3. X4c dinh budc song.

A. 0,4um B. 0,48um C. 0,45um D. 0,44um
Ciu 4. Trong thi nghiém giao thoa Y-ang, ngudn S phat anh sang don sic c6 budc song A
ngudi ta dit man quan sat cach mat phang hai khe mot khoang D thi khoang van 1a 0,3mm.
Khi khoang cach tir man quan sat dén mat phang hai khe lan lugt 1a D+AD hoic D—AD thi
khoang véan thu duoc trén man twong tng 1 2i va i . Néu khoang cach tir man quan sat dén
mat phang hai khe 1a D+4AD thi khoang vén trén man la:

A. 0,7mm B. 2,5mm C. 2mm D. 4mm
Ciu 5. Thi nghiém giao thoa I-ang v6i anh sang don sic c6 bude song A , khoang cach gitra
hai khen a=1mm. Ban dau, tai M cach vén trung tdm 5,25mm ngudi ta quan sat dugc van
sang bac 5. Giir ¢b dinh man chra hai khe, di chuyén tir tir man quan séat ra xa va doc theo
duong thang vudng goc véi mit phang chia hai khe mot doan 0,75m thi thay tai M chuyén
thanh van toi 1an tha hai. Budc song A c6 gia trj 132

A. 0,60um B. 0,50m C. 0,70um D. 0,64um
Ciu 6. Thyuc hién thi nghiém Y-ang vé giao thoa véi anh sang co budc song A . Khoang cach

hai khe hep 1a dén man 1a 0,8m . Trén man quan sat, tai diém M céach van trung tdm 2,7m
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c¢6 van tbi thi 5. Gitr ¢ dinh cac diéu kién khac, giam dan khoang cach hai khe dén khi van
giao thoa tai M chuyén thanh vén sang lan thir ba khoang cach hai khe da giam 1/3mm .
Budc song A gan nhit gia tri ndo say nhit sau day?

A. 0,64um B. 0,45um C. 0,72um D. 0,48um
Céu 7. Thi nghiém giao thoa l-ang voi anh sang don sic c6 budc song A =0,4um, khoang
cach gitra hai khe a=0,6mm . Goi H la chan duong cao ha tur S; t6i man quan sat va tai H
12 mot van téi. Giir 6 dinh man chtra hai khe, di chuyén tir tir man quan sat ra xa va doc theo
duong thang vudng goc v6i mat phang chira hai khe thi chi ¢6 ba 1an H 1a cyuc dai giao thoa.
Khi dich chuyén man nhu trén, khoang cach giira hai vi tri ciia man dé H 1a cuc dai giao thoa
lan dau va H 1a cuc tiéu giao thoa lan cudi 1a

A. 16m B. 0,75m C. 0,32m D. 1,2m
Cau 8. Thuc hién thi nghiém Y ang vé giao thoa véi anh sang c6 budc song A . Trén man
quan sat, tai diém M co van tdi. Giir ¢d dinh cac diéu kién khéc, di chuyén dan man quan sat
doc theo duong thang vudng goéc voi mat phang chira hai khe ra xa mot doan nho nhat 1a
1/7m thi M chuyén thanh van sang. Dich thém mot doan nho nhat 16/35m thi M lai 1a van
sang. Tinh khoang cach hai khe dén man anh khi chua dich chuyén.

A. 2m B. 32/7m C. 18m D. 1,5m
Cau 9. Trong mét thi nghiém giao thoa anh sang véi khe I-ang, hai khe cach nhanh 2mm,
khoang céach tir hai khe t6i man quan sat 1a 2m . Anh sang don sic c6 budc song 1 =0,5um.
Cho M va N 1a hai diém nam trong truong giao thoa, chiing nam khéc phia nhau so véi van
chinh gitra, c6 OM =12,3mm,ON =5,2mm. S6 van sang va b van toi trong doan MN la

A. 35 van sang, 35 van tdi B. 36 van sang, 36 van tdi

C. 35 van sang, 36 van toi D. 36 vén sang, 35 van tdi
Ciu 10. Trong thi nghiém giao thoa Y-ang, ngudn S phat anh sang don sic c6 budc song

A =0,5um chiéu vao khai khe S; va S,. Goi M va N Ia hai diém nam vé 2 phia cua van

trung tim O trén man. Biét OM =0, 21cm,ON =0,23cm va goc $,0S, =0,5.103rad . Téng
s6 van sang quan sat duoc trén doan MN bang

AT B.9 C.8 D.5
Ciu 11. Trong thi nghiém vé giao thoa anh sang, chiéu dong thoi vao hai khe hai birc xa c6

budc song A4 =0,6um va A, =0,4um. Hé théng van giao thoa duge thu trén man, tai diém

M trén man 1a van t6i thir 4 cua bac xa 4, , va diém N 1a van sang bac 17 caa buc xa 4, . Biét
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M va N nam cung vé mdt phia so v6i van sang trung tdm. Trir hai diém M, N thi trong
khoang MN co

A. 16 vach sang B. 14 vach sang C. 20 vach sang D. 15 vach sang
Cau 12. Trong thi nghiém giao thoa Iang thyc hién dong thoi hai birc xa don sic véi khoang
van trén man anh thu duoc lan luot 1a h=2,4mm va i =1,6mm. Khoang cach ngén nhit
gitra cac vi tri trén man c6 2 van sang trung nhau la

A. 9,6mm B. 3,2mm C. 1,6mm D. 4,8mm
Ciu 13. Trong thi nghiém giao thoa Iang thuc hién dong thoi hai birc xa don sic véi khoang
van trén man anh thu duoc lan lugt 1a h =0,5mm va i, =0,3mm. Khoang cach gﬁn nhat tur
Vi tri trén man c6 2 van tdi tring nhau dén van trung tim 1a

A. 0,75mm B. 0,32mm C. 1,6mm D. 1,5mm
Cau 14. Trong thi nghiém Iang thuc hién dong thoi hai btc xa don sic véi khoang van trén
man anh thu duoc lan luot 12 1,35mm  va 2,25mm . Tai hai diém gan nhau nhét trén man la
M va N thi cac van téi ciia hai btc xa tring nhau. Tinh MN.

A. 3,375(mm) B. 4,375(mm) C. 6,75(mm) D. 3,2(mm)

Ciu 15. Trong thi nghiém giao thoa Iang, thuc hién dong thoi véi hai biic xa don sac khoang
van lan luot; 1,35mm va 2,25mm. Tai diém M trén man cach van trung tam mot doan b ca
hai birc xa déu cho van tdi tai d6. Hoi b chi ¢6 thé nhan gia tri nao trong cac gi tri sau?

A. 3,75mm B. 5,75mm C. 6,75mm D. 10,125mm
Cau 16. Trong thi nghiém cua Iang, khoang cach gitra hai khe 1a 1,5mm, khoang cach gitra
hai khe dén man M 1a 2m. Ngudn S chiéu dong thoi hai bac xa don sac c6 bude song 4, va
A, =413J;. Nguoi ta thay khoang cach giita hai vach sang lién tiép c6 mau gidng nhu mau
cta van chinh gitta 1a 2,56mm . Tim 4;

A. 4 =0,48um B. 4 =0,75um C. 4=0,64um D. 4 =0,52um
Ciu 17. Trong thi nghiém giao thoa 4nh sang I-ang, thuc hién dong thoi hai bic xa c6 budc
song 560nm (mau luc) va 640nm (mau d6). M va N 12 hai vi tri lién tiép trén man cé vach
sang cung mau vai vach sang trung tam. Trén doan MN c6

A. 6 van mau do, 7 van mau luc B. 2 loai vach sang

C. 14 vach sang D. 7 van do, 8 van mau luc
Cau 18. Trong thi nghiém Y-ang vé giao thoa 4nh sang, ngudn sang phat dong thoi 3 bic xa

don sic 4 =0,6um va A, =0,45um va A; (co gia tri trong khoang tir 0,62um dén
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0,76m). Trén man quan sat, trong khoang gitra 2 van sang gan nhau nhét va cing mau voi
van sang trung tadm c6 hai vi tri trung nhau cua cac van sang ng voi hai buc xa 4 va 4, .
Giatricua Az la

A. 0,720um B. 0,675um C. 0,640um D. 0,685um
Ciu 19. Trong thi nghiém giao thoa Iang thuc hién dong thoi hai birc xa don sic véi khoang
van trén man anh thu dugc lan lugt 1a i =0,5mm va i, =0,4mm . Hai diém M va N trén
man ma tai cac diém d6 hé 1 cho van sang va hé 2 cho van t6i. Khoang cach MN nho nhét 1a

A. 2mm B. 1,2mm C. 0,8mm D. 0,6mm
Ciu 20. Trong thi nghiém Iang vé giao thoa anh sang, hai khe cach nhau a=1mm , hai khe
cach man quan sat mot khoang D =2m . Chiéu vao hai khe ddng thoi hai bac xa c¢6 budc
song 4 =0,4um va A, =0,56um. Hoi trén doan MN véi X, =10mm va Xy =30mm co
bao nhiéu vach den cua 2 buc Xa trung nhau?

A 2 B.5 C.3 D. 4
Ciu 21. Trong thi nghiém Young vé giao thoa 4nh sang, khe hep S phat ra ddng thoi hai birc
xa don sic khac nhau thudc ving anh sang nhin thay ¢6 budc song lan luot 1a A4 =0,75um
va A, chua biét. Khoang cach hai khe hep a=1,5mm , khoang cach tir cic khe dén man
D =1m . Trong khoang rong L =15mm quan sat dugc 70 vach sang va 11 vach téi. Tinh 4,
biét hai trong 11 vach téi nam ngoai cting khoang L

A. 0,5625um B. 0,45um C. 0,72um D. 0,54um
Ciu 22. Trong thi nghiém Young vé giao thoa anh sang, khe hep S phat ra dong thoi hai birc
xa don sic khac nhau thudc ving anh sang nhin thay c6 budc song lan luot 1a A4 =0,75um
va A, chua biét/ Khoang cach hai khe hep a=1mm , khoing cach tir cac khe dén man
D =2. Trong khoang rong L=99mm quan sat duoc 150 vach sang va 7 vach téi. Tinh 4,
biét hai trong 7 vach t6i nam ngoai cing khoang L

A. 0,5625um B. 0,45um C. 0,72um D. 0,55um
Ciu 23. Trong thi nghiém Y-ang vé giao thoa anh sang vdi cac thong sé a=0,5mm, D = 2m
VOi nguén S phét ra ba anh sang don s&c: A4 =0,42um, A, =0,56um va A3 =0,7um. Trén
bé rong ving giao thoa L =48mm s van sang don sic quan sat dugc 1a

A. 49 B. 21 C. 28 D. 33
Ciu 24. Trong thi nghiém Young vé giao thoa anh sang, khe hep S phat ra dong thoi ba bic

xa don sic khac nhau thudc ving anh sing nhin thdy c6 budc song lan luot la
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A =0,42pum, A, =0,54um va A; chua biét. Khoang céach hai khe hep 1a a=1,8mm, khoang
cach tir cac khe dén man D =4m . Biét vj tri van toi gan tim man anh nhat 13 vi tri van toi
thir 23 cta A. Gid tri A gan gid tri ndo nhét sau day?

A. 0,5625,m B. 0,456 um C. 0,581um D. 0,545um
Ciu 25. Trong thi nghiém giao thoa Iang, v6i ngudn sang don sic chiéu vao S. Dich chuyén
S song song Vvéi hai khe sao cho hiéu s6 khoang cach tir n6 dén hai khe bang A/2. Hoi
cuong do sang tai O 13 tAm man anh thay ddi thé nao?

A. Luén ludn cyc tiéu B. Lu6n ludn cuc dal

C. T cuc dai sang cuc tiéu D. Tt cuc tiéu sang cuc dai
Ciu 26. Trong thi nghiém Young vé giao thoa anh sang v&i anh sang don sic c6 budc song
A , khoang cach hai khe a=1mm . Van giao thoa dugc nhin qua mdt kinh lap c6 tiéu cu
5cm  didt cach mat phang hai khe mot khoang L =45cm. Mot ngudi ¢6 mat binh thuong dat
mét sat kinh lap va quan sat hé van trong trang thai khong diéu tiét thi trong thiy goc trong
khoang van 1a 15" . Budc song A cua anh sang la

A. 0,62um B. 0,50um C. 0,58um D. 0,55um
Ciu 27. Mot tim nhom mong, trén c6 rach hai khe hep song song S; va S, dat truéc mot
man M mot khoang 1,2m . Dit giita man va hai khe mot thau kinh hoi tu tiéu cu 80/3cm |
ngudi ta tim duoc hai vi tri caa thau kinh cho anh rd nét cia hai khe trén man. O vi tri ma anh
bé hon thi khoang cach giira hai anh S'; va S', 1a 1,6mm . Bé thau kinh ra réi chiéu sang hai
khe bang mot ngudn diém S phét anh sang don sic co bude song A =0,6um . Tinh khoang
van giao thoa trén man.

A. 0,225mm B. 0,9mm C. 0,6mm D. 1,2mm
Céu 28. Mot tim nhom mong, trén co rach hai khe hep song song F; va F, dit truéc mot
man M mét khoang 1,2m. Dit gitta man va hai khe mét thau kinh hoi tu, nguoi ta tim dugc
hai vi tri ciia thiu kinh, cach nhau mot khoang 72cm cho ta anh 1 nét cta hai khe trén man.
O vi tri ma anh I6n hon thi khoang cach gitra hai anh F*, va F', 1 0,4mm . Bo thau kinh ra
roi chiéu sang hai khe bang mot nguon diém S phat anh sang don sic c¢6 budc song
A=0,6um . Tinh khoang van giao thoa trén man

A. 0,45mm B. 0,85mm C.7,2mm D. 0,4mm
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Ciu 29. Khi thyc hién giao thoa voi anh sang don sic trong khong khi, khoang cach hai khe
dén man 1a D. Néu dua thi nghiém trén vao nudc c6 chiét suat 4/3 ma mudn khoang van
tang hai 1an ta phai doi man quan sat

A. lai gan thém D B.raxathém D/3

C.raxathém D D. lai gan thém D/3
Céiu 30. Trong thi nghiém Y-4ng vé giao thoa anh sang, hai khe cach nhau khoang
a=0,5mm, mat phang chira hai khe cach man quan sat khoang D =1m. Chiéu vao khe F
dong thoi hai buc xa c6 budce song 4 =0,3um va A, =0,4um. Trén ving giao thoa rong
10mm , mat ta quan sat dugc téi da X vansang 4 va y vansang A, . Tim X va y

A x=12 B. y=8 C. x=13 D. y=10
Céu 31. Trong thi nghiém giao thoa anh sang véi khe lang (Y-ang), chiéu sang hai khe bang
anh sang hon hop gom hai 4nh séng don sic c6 budc séng 4 = 720nm va A, thi trén doan
AB ¢6 19 vach sang trong d6 c6 6 mau 4, va 9 vach sang mau 4, . Biét tai A va B 14 hai vach
sang khac mau nhau cia 4 va 4, . Tim 4,

A. 490nm B. 480nm C. 540nm D. 560nm
Cau 32. Thuc hién giao thoa anh sang v6i nguén gom hai thanh phan don sic nhin thiy c6
budc song 4 =0,63um; A, . Trén man hirng cac van giao thoa, gitta hai van gan nhét cing
mau v6i van sang trung tim dém duoc 13 véan sang. Trong d6, s6 van cua bic xa A va cua
btrc xa cua A, Iéch nhau 3 van, budc séng cua 4, la:

A. 0,4um B. 0,45um C. 0,42um D. 0,54um
Ciu 33. Trong thi nghiém Iang vé giao thoa anh sang. Lan tha nhat, anh sang dung trong thi
nghi¢ém c6 2 loai biic xa 4, =0,56umva A, (voi 0,67um< A, <0,74um), thi trong khoang
gitra hai vach sang gan nhau nhat cling mau véi vach sang trung tim cé 6 van sang A, . Lan
thir 2, anh sang dung trong thi nghiém c6 3 loai buc xa 4,4, va Az , voi 43=74,/12, khi
d6 trong khoang giira 2 vach sang gan nhau nhit va ciing mau véi vach sang trung tim con co
bao nhiéu vach sang don sic khac?

A. 25 B. 23 C. 24 D. 19
Ciu 34. Trong thi nghiém khe I-ang vé giao thoa 4nh sang, ngudn S phét ra dong thoi ba anh
sang don sic co budc song lan lugt: 0,40um (mau tim), 0,48um (mau lam) va 0,72um
(mau do6). Giira hai van sang lién tiép c6 mau gidng nhu mau ctia van trung tim c6 bao nhiéu

van c6 mau don sic lam va bao nhi€u van c6 mau don sac do:
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A. 11 van lam, 5 van d6 B. 8 van lam, 2 van do

C. 8 van lam, 4 van do D. 9 van lam, 5 van do
Ciu 35. Trong thi nghiém khe I-ang vé giao thoa 4nh sang, ngudn S phét ra ddng thoi ba anh
sang don sic co bude song 1an lugt: 0,404m,0,5um va 0,6um . Giita hai van sang lién tiép
c6 mau gidng nhu mau cia van trung tim c6 bao nhiéu vach sang?

A. 26 B. 27 C. 25 D. 28
Ciu 36. Trong thi nghiém Y-ang vé giao thoa anh sang, ngudn S phat ra ba anh sang don sac:
0,42um (mau tim); 0,56,m (mau lyc) va 0,70um (mau do). Giira hai van sang lién tiép c6
mau gidng nhu mau ciia van trung tdm s& quan sat thiy tong cong c6 bao nhiéu van sang don
sdc riéng 1é clia ba mau trén?

A. 44 van B. 35 van C. 26 van D. 29 van
Cau 37. Trong thi nghiém Y-ang vé giao thoa anh sang, khe hep S phat ra dong thoi ba buc
Xa don séc ¢o bude song la A4 =0,40um, 4, =0,56umva A3 =0,63um. Trén man, trong
khoang gitra hai van sang lién tiép c6 mau giéng mau van trung tam, sd van sang don sic cua
24,2, A3 tudng ang bang

A. 62;44;39 B. 10;7;7 C. 54;32;35 D. 11;8;7
Ciu 38. Trong thi nghiém Y-ang vé giao thoa anh sang véi cac thong s6 a=2mm, D =2m
Vv6i ngudn S phat ra ba anh sang don sac: 4 =0,64um (mau d6), A, = 0,54um (mau luc) va
A3 =0,48um (mau lam). Trong vung giao thoa, ving c6 bé rong L=40mm (c6 van trung
tam & chinh giita), s& c6 may vach sang mau luc?

A. 34 B. 42 C. 58 D. 66
Ciu 39. Trong thi nghiém giao thoa Y-ang, néu chiéu vao hai khe anh sang don séc c6 budc
song A=0,72um thi trén man trong mot doan L thiy chira 9 van sang (hai van sang & 2
mép ngodi ciia doan L, van trung tAm & chinh gitra). Con néu dung anh sang tap sic gom hai
budc song 4 =0,48um va A, =0,64um thi trén doan L s6 van sang quan sat dugc 1a

A. 18 B. 16 C. 17 D. 19
Ciu_40. Trong thi nghiém Y-ang vé giao thoa anh sang véi cac thong sb
a=1,5mm, D =1,2mvéi ngudn S phat ra hai anh sang don sic: 4 =0,45um va A, =0,6um.
Trén man quan sat, trong khoang giira cdc van sang tring nhau lan dau va 1an thir 3 ¢ bao
nhiéu vach sang cua hai birc xa (khong tinh tai hai ¢au mut)?

A. 15 B. 13 C.9 D. 11
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Ciu 41. Trong thi nghiém giao thoa Iang, thuc hién déng thoi véi hai anh sang don sic co
budc séng 1an luot 1a 500nm va 700nm . Biét khoang cach giita hai van sang lién tiép cung
mau voi van sang trung tam 14 1,5 . B& rong ving giao thoa quan sat duoc trén man 5,5mm .
S6 vi tri ma vén t6i ciia hai bic Xa tring nhau trong viing giao thoa 1a

A 2 B. 3 C.7 D. 4
Ciu 42. Trong thi nghiém khe I-ang vé giao thoa anh sang, ngudn S phat ra déng thoi ba anh
sang don sic c6 bude song lan luot: 0,42um,0.56umva 0,63um . Giita hai van sang lién
tiép c6 mau gidng nhu mau cia van trung tim c6 bao nhiéu vach sang?

A. 26 B. 27 C. 23 D. 21
Ciu 43. Trong thi nghiém Y-ang vé giao thoa anh sang, man quan sat E cach mat phang chaa
hai khe S;S, mot khoang D =1,2m . Dit giita man va mit phang hai khe mot thau kinh hoi
tu, nguoi ta tim dugc hai vi tri cua thau kinh cach nhau 72cm cho anh rd nét cua hai khe trén
man, & Vi tri anh 16n hon thi khoang cach gitra hai khe anh S''S', =4mm. B thau kinh di,
roi chiéu sang hai khe bang nguén diém S phat buc xa don sic A =750nm thi khoang véan
thu dugc trén man la

A. 0,225mm B. 1,25mm C. 3,6mm D. 0,9mm
Ciu 44. Trong thi nghiém I-ang, anh sang don sic c6 budc song A, ta dat mot ban thay tinh
song song ddy e, chiét sut n, truéc mot trong hai khe. Khi cho anh sang vudng goc véi ban
song song thi van trung tim chuyén dén van sang bac 5 cii. Khi nghiéng ban song song mot
gdc @ , van trung tm chuyén dén van sang bac 7 cii. Goc o gan nhat véi gia tri nao sau day?

A. 45° B. 30° C. 60° D. 25°
Ciu 45. Mot hoc sinh tién hanh thi nghiém do budc song dnh sang bang phuong phap giao
thoa khe I-ang. Hoc sinh d6 do dugc khoang cach hai khe a =1,20+0,03(mm); khoang cach
tir hai khe dén man D =1,60+0,05(m) va do rong cua 10 khoang van L =8,00+0,16(mm) .
Sai s6 twong d6i cua phép do 1a:

A. 6=160% B. 6=7,63% C. 6=0,96% D. 6=5,83%
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HUONG DAN GIAI

Cau 1.
-9
%:%:Ls: van t6i thit 2
1 500.10 — Chon C
Ad _ 750.107° NP
—=——=1= vansingbacl
A 0,75.10
Cau 2
Xy = ’1D=4,5 AD :>§: 4.5 = a=2(mm)= ChonC
a a-0,2 a a-0,2
Cau 3
LI
;‘D 035 o /1:>/1:O,4.106(m):> Chon A
xy =320*029) 32D 475 4
a a
Cau 4.
A(D+AD) ..
— =2
N AD . a D
Khoang van giao thoa: — =0, 3(mm); = AD=—
a //L(D_AD)_i 3
a
Khi D'=D+4AD =7D/3 thi khoang van: i':£:§@20,7(mm)
a a
= Chon A
Cau 5.

Vi tri diém M: x,, =5i =5@=5, 25.103(m) (1)
a

Ban déu, cic van tdi tinh tir van trung tam dén M lan luot co toa d6 13 0,5i;1,5i; 3, 5i
va 4,5i. Khi dich man ra xa 0,75m M tré thanh van t6i lan tha 2 thi xy =3,5i hay

A(D+0,75)
a

Xy =3,5 =5,25.103(m) (2)

Tu (1) va (2) tinh ra: D =1,75m, 1 =0,6um=> Chon A
CAau 6.

Vi tri diém M: x, =4,5i =4,5@=2,7.1o—3(m) (1)
a

29



Ban dau, cac van sang tinh tr van trung tam dén M lan luot co toa do 1a: i;2i;3i va

4i . Khi a giam thi i ting (cac van bac cao dich ra phia ngoai) M trd thanh van sang 1an thi 2
AD

a-102/3

Tur (1) va (2) tinh ra: a=0,6mm, A =0,45,m=> Chon B

thi xy =2i' hay Xy =2 =2,7.103(m) (2)

Cau 7.
Toa d6 cua diém H va Xy =0,4mm D N
Lic dau, H 1a mot van toi: s, 3
Xy = (m+0,5)% a{s: i

Khi D tang thi m gidm nghia 1a cic van

bac cao chay ra ngoai. Vi chi c6 ba lan van cuc

dai chay quanén m=3 hay x4y =(3+0, S)Q
a

Khi cuc dai lan dau thi Xy = 3£ —=D'= Ay
a 31
Khi cuc tidu I3n cudi thi xy = 0,522 = D" = 4.
a 0,51

—~ AD=D"-D'= 21 _&H _ ¢ 75(m)=Chon B

0,54 034
Cau 8.
Lic dau M 1a van t6i: Xy =(k—o,5)@
a
A(D+;j
Xy =(k-1)——=
Dich lan 1 va 1an hai M 14 van sang: a
16
A D+£
Xy =(k-2)———=
m =(k-2) "
Lelpll ey
T2 / = 32 = Chon B
16, 3 32 =—
—k-=D=— 7
3B 2 5
Cau 9.

Khoang van: i= 4D =0,5(mm)
a
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Vi hai diém M va N trén man & khac phia so voi van sang trung tdm nén cé thé chon
Xpm =-12,3mm va Xy =5,2mm

Xy Ski=k0,55xy =-24,6<k<10,4= k=-24;..;10

co35giatri
Xy <(m+0,5)i =(m+0,5)0,5<xy = -251<m<9,9=m=-25;...;9
—_—
co35giatri
= Chon A
Cau 10.
Tu hinh v&: o = tana = L al2 =2 2= 0,5.103(rad)
10 D D
D M
S
a{ Ij> 0
S,
N

KA s n AD
SO van sang trén doan MN: xy <k — < xy
a

% <0,23107% = -2,1<k<2.3

— -0,21.107° <k.0,5.107°.

=k =-2,-3;...;3:C6 5 gia tri = Chon D

Cau 11.

i i =3i

WA 30T i Caoice
b A 2 i, =2i

S6 van sang cua hé 1, hé 2 va sb van trung trong khoang MN(trir M va N, diéu kién:

10,5i < x < 34i) dugc xac dinh:

10,5i < kjiy = k.31 <34i = 3,5<k; <11,3= ky = 4;..511
%,—J
co8giatri

10,50 < kyiy = ky.2i <34i = 5,25<ky <17 =k, = 6;...;16

—
collgiatri

10,51 < k_i_ =k_.6i <34i=>1,75<k_ <56 = k_= 2;...;5

co4 giatri

Téng s6 vach sang trén khoang MN: 8+11—4=15= Chon D
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b L6 2 i i -3i,=224=48mm)=Ax= ChonD
h 24 3

Cau 13

b _03_3 i -3 =5i,=305=15mm)

i, 05 5

Vi tai gc toa d6 O khong phai 14 vi tri van tdi tring va O cach vi tri tring gan nhat 1a

=0,5i_ =0,75mm = Chon A

mln

Cau 14.

I_—zzﬁ:§:i525i1:3i2:5.1,35:6,75(mm):Ax:MN:ChQnC
h 135 3

Ciu 15.

2m+1 5

2my+1 3

Cach 1: x=(m +0,5).1,35=(m, +0,5).2,25(mm) =

2m; +1=5(2n+1) = m =5n+2
2m, +1=3(2n+1)
n=1= x=3,375(mm)

x=(n+2+0,5).1,35(mm) =6, 75n + 3,375(mm) =
n=2= x=10,125(mm)

= Chon D

Cich 2: 222 _ 2 — i_ =5i, = 3i, =5.1,35=6,75(mm)

i 1,35

Vi tai gc toa d6 O khong phai 1a vi tri van t6i tring va O cach vi tri tring gan nhat 13
Xmin = 0,5i_ =3,375mm nén céc vi tri trung khac x =(n+0,5)i_ =6,75n+3,375mm (véin la
s6 nguyén) =Chon D

Cau 16.
Cach I

2 _% 4:|_—4|1—4ﬂ1 = 2,56=4. 2123z>ﬂi=o,48.1o—6(m)
'1 A3 1,5.10

= Chon A
Cich 2:

ki =4n
:klﬂsz@:ﬁ—ﬂ: ! :>x:4nﬂl—D
a k, 3

= AX= 4n% =2,56(mm) = 4, =0,48(um)
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k, _1_2 kz 560 7{(7 1)=6  vansiangi, . Chon A

ky, 1 N 640 8 |(8=1)=7  vansangl,

M=k = 2 3 4 5 6 8 (luo)
¢ I I I I (%)
A=k = 7 (d3)

Cau 18.
=k1ﬂ'lD=k //I’ZDzk ﬂSD

a 2a 3c’:l

A3 0 9 (Goviud tring!)
kb 4 4 8 12
Tk 045 5,4 = Chon®
B2 =2t 00sK0T6s ) 4o 4, =0,675(um)
ky A 12 n
Cau 19.
Cach I:

kl 0 5I2 O 50,4 2 kl N 2(2n —1)
= - =—=
2m, -1 i 05 5  |2m,-1=5(2n-1)

X =2(2n+1)0,5(mm) = X, 4 — X, = 2(mm) = Chon A
Cach 2:
*Van tbi ctia A, tring v6i van sang /; :

i, 04 2

£ = =—=1i_=5i, =5.0,5=2(mm) =MN = Chon A
2 205 5
Cau 20.
= 4D =0,8(mm)
Khoang van: aD
iy = %D _ 1,12(mm)
a
Khoang van trung: Il _L2 7 = i_ =5i, =5,6(mm)
h 08 5

Vi tai gbc toa do O khong phai 1a vi tri van tbi trung va O cach vi tri trung gan nhit 1a

Xmin = 0,5I_ nén cac vi tri trung khac:
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I =10svs =30 3¢ <A 8= n=2:.:4

x=(n+0,5)i_ =5,6n+2,8(mm)

c6 3 gia tri

Cau 21.

—6
Khoang van cua 4 1 = AD _0.7510 1

" L5107 =0,5(mm)

Cach 1:
Vi c6 11 vach tdi trung nén c6 10 vach sang trung A4 =4:N_=10
Tong s6 van sang ctia Ay : Ny = E _D 30
h 05
L

Tong sb van sang cia Ay : N, =70+10-30 =50 =-
12

. -3 -3
al, =1,5.10 .0,3.10 _0, 45.10_6(m)

15 .
=50="-=1,=0,3(mm)=> 4, =—%=
i, 2 (mm) = 4, D 1
= Chon B
Cach 2:
l.l = ) = phanso toi gian = b =i_=bi; =ci,
i A4 c
11-1 4 0,5
2y =24, =3 0,75 um) —L3BUum<076um)_ 5 g6 < <59
c ¢

c=3=4, :&3’75:0,75(,um)

c=4=4 = % =0,5625(um) = i, =0,375(mm) = loai = Chon B

c=5= 4, =&5175=0,45(,um):>i2 —0,3(mm)

Ciu 22.
Khoang van cua A, :i; = 4D =1,5(mm)
a

Vi ¢6 7 vach tbi tring nén ¢6 6 vach sang tring 4 =4, = N_=6

Tong sb van sang cia A4 : N, =_L = % =66
B 1
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Tong s6 van sang cia A, : Ny =150+6—66 =90 =

:>90z£:>i2=1,1(m):>22=

I2
= Chon D
Cau 23.

Khoang van cta 4,4, va Ay qi

D

Khoang van cia 4 =4, :k—2 =

ky

aip _

h_A

L

I

-3 -3
10711107 =0,55.10~%(m)

= =1,68(mm)

I = = 2,24(mm)

RIS

i3 = =2,8(mm)

A 4

iy

Khoing van cia 4, =45 <2 =8 -8 -5 i _5i 11 5(mm)

ks

AL 4

)

Khoang van cua ﬂizﬂeZgz_li:ﬁ=§:>i13:5i1=8'4(mm)
ki I3 A4 5

N, =2 L s1=2| 2 _111-29 Ny, =2 i s1=2| 217
2i 2.1,68 i 2.6,72

N, =2 LN ) LI Y Nyg =2 L Y D
2i, 2.2,24 ing 2.11,2

Ny =2 L= 28 o1y Nj; =2 B P D P
2i; 2.2,24 i3 2.8,4

Sb van sang don sac 4, khong tring la: 29—7-5=17

Sb van sang don sac 4, khong triung la: 21-7-5=9

Sb van sang don sac A khong tring la: 17-5-5=7

Téng s6 van sang don sic khong tring 1a: 17 +9+7 =33= Chon D

Cau 24.
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2 72
b_ip _A _9_27_45_63
c iy A4 7 21 35 49
ﬂs—b—ﬂl—c%— 7 b= 3 c 0,38<43<0,76 40,7<b#27<814
45 45 750 250  %a#042054 |31 6<c«=35<633
b=63 ! 63-0,588(xm)=> Chon C
= = 3 =——63=0, =
c=a7 " 750 # °
Cau 25.

Luc dau, hi¢u duong di cta hai séng két hop tai O 1a 04 = van sang trung tdm nam
tai O. Sau d0, hiéu dudng di cua hai song két hop tai O 1a 0,54 = van tdi thir nhat nam tai O
= ChonC
Cau 26.

D=L-f =0,45-0,05=0,4(m) L .
ai 10°.2,18.10
:}l: N - p—

i = ~0,55.107°
tan « =%: i =2,18.107%(m) D 0.4 (m)

= ChonD
Cau 27.

1
. . d=f|1-=
Ap dung cong thuc thau kinh: d +d'=D thay ( kj

d'=f(@-k)
k, =-0,5
8001 1180 _y120= 0"
37 k)3 Ky =2
Anh 16n nén chon k=-0,5 va a, :|k|a:>a=|%|:3, 2(mm)
:i:@:O,ZZS(mm): Chon A
a
Céau 28.
L+] s X _ 0,96
Xty =L x:T:0,96(m) anh 16n: al—ay:>0,4—a0’24
x—y=I:> L-I =
y=——=0,24(m) anh nho: azzaz
X

=a=0,1(mm)=1i =£ =7,2(mm)= ChonC
a
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Cau 29.

;4D
Khoang van trong hai truong hop: /5)’
==
na
=S p = 1,5nD = AD=D'— D =(1,5n—1)D =D = Chon C
Céu 30.
D
iy = = =0,6(mm);i, = &b _ 0,8(mm)
a
Khoang van: < . 6 3
L= =i =4 =2,4(mm)
Ip 8 4
N, = i _o| 19 |27
2 2.0,6

N

N2:2 +1= 2{ 10 }
212 0.8

N_=2|—|+1=2 10 +1=5
- _21’5 2.2.4

S6 van ctia hé 1 khong tring: 17-5=12

h

S6 van cua hé 2 khong tring: 13—5=8
= Chon A, B
Cau 31.
S6 van tring: 19—-6-9=4
. K K N, =6+4=10= AB=9j,
SO van sang cua hé 1 va hé 2: :

=120, =%, = 4, = %11 = 540(nm)=> Chon C

Cau 32.
T quy trinh giai nhanh:

kl iy 22 {(b I)- vansing/

x=ki, =k ==
th =l = A (c—1)— vansiang/,

(b—1)+(c-1) =13

Theo bai ra:
eo baira {(b—l)—(c—l):i3:>
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b=0;c=6= 4, = 2 4 =0,945(um)
C

b=6c=9= 1, :%/11:0,42(,um)



= ChonC
Cau 33.

Lan thiz nghiém 1:

ky iz_ﬂz_é{(b—l)— vansang 4,

Tukétqua x=kij =kyi, > L =2="2= /
ky i A4 ¢ |(c=1)- vansing/,

Theo bai ra: ¢—1=6 nén c=7. Suy ra: Ay = 4 2 = 0, 08b(um) — O87A<0.74
C

8,375<b<9,25=b=9=> 4, =0,72(um)

Léin thi nghiém 2:

k072 9

=——=c ki =9

szlﬂlDzkz/igDzkaﬂ@D:> k, 0,56 7 N
a a a k; 0,54 12

—== =— |ky=12

k, 0,756 7
Néu khong co trung nhau cuc b thi giira hai vach sang lién tiép cing mau véi vach

9-1=8 van/
sang trung tdim co: { 7—-1=6 van4,

12-1=11 van,

Nhung thuc té thi ¢6 sy tring nhau cuc bo nén sé van s& it hon, cu thé nhu sau:

Hé 1trung v6ihé 2 & 0vi tri khac: I]z—l = 2
2
Hé 1trung v6ihé 36 1vi tri khac: = 3 = 2
, 4 12
k
Heé 2 trung v6ihé 3¢ 0vi tri khac: k—3 = %
2

= Gitra hai vach sang lién tiép cing mau véi vach sang trung tdm c6: 7 van sang ;. 6 van
sang A, , 10 van sang 4 . Tong cong co 23 vach sang don sic = Chon B
Cau 34.

a a a
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b _A_ 6 12 18

k, A4 5 10 15
Co2vitri 41=4,

B _AH_2_4_6_8_10

= =—= — =
ky A 3 6 9 12 15
Co4vitri A3=4,
h_A&_ 2 18
kA 5 10
CélVitl’l’ﬂlEﬂg

x=18-1-2-1=14
Sb van sang ctia A, Ay, A3 lan lugt la: {y=15-1-2-4=8 = Chon B

2=8-1-4-1=2
Céiu 35.
h_k_ o 5_10 15
kLA 4 8 12
Co2vitri {1=4,
5 5 10

, MD D D k
Taco: x=K la =k, » =k3ﬂsa = k3_/13 6 5
Z Célvitri 3=Ay

kA& _3_6_9_12_15

ki A4 2 4 6 8 10
Co4vitri 41=13

x=15-1-2-4=8
S6 van sang cua Ai,ﬂz,ﬂglﬁn luot 1a: < y=12-1-2-1=8 va cd 7 vach tring cuc bd nén
z=10-1-4-1=4

tong s6 vach sang 1a 8+8+4+7 =27 =Chon B
Cau 36.

(K ﬂiD:k ﬂZD:k ﬂng k, 0,42 3 15
Ya fa Ca |k 05 4 12
k, 07 5 15

k 056 4 20

k; =20= Neéukhongtruingc619
=1k, =15= Néukhongtrungc614
ky =12= Neéukhongtrungcd11
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Hé 1trungvoihé 26 4 vitri khac : 4 8_12_
ky 3 6 9
Hé 1trungvoihé 30 3 vitri khac: A 5 1015
ky 3 6 9
Heé 2trangvihe 3 6 2vimrikhac: 2=2_38
ky 5 10

Hé 1chicon 19-7=12 (mautim)

Hé2chicon 14-6=8 (mauluc) = Tongcong 12+8+6=26= Chon C
Hé 3chicon 11-5=6  (maudo)
| ——
BEEEERICCEEINEERIND R E,
HEEIEERIINEER SR -,
0 1 2 ) 5 ) : ] 1:0 1:1 1:2
— l
Cau 37.
Tacé:x=k121D=k222D=k323D
a a a
kA _T_14_21_28 35 42 _49_56_63
ky A4 5 10 15 20 25 30 35 40 45
Co6 8vitri 41=4
ks A _8_16_24_ 32 40
ky A4 9 18 27 36 45
Co6 4vitri Az=4)
ki _ A &3
ky A coovitiy=1; 40
X =63-1-8-0=54
Sb van sang ctia 4, Ay, Az lan lugt 1a: <y =45-1-8-4=32= ChonC
7=40-1-4-0=35
Cau 38.
Khoang van cta 4, i, = %D _ 0,54(mm)
a
Khoing van cia 4 =4, 2 =12 _32 ;391 _17,28(mm)
kk 1, A 27

Ko
Khoang van cta 4, Eﬂe:k_3:|_2

. :ﬁ:g:iz3:8i2:4,32(mm)
2> I3 A3 8

40



Khoang van cia 4 =4, = 43

103 = 32i, =17,28(mm) =i, = 4i,3 = Cac vi tri tring ctia 4 =4, =13va cia Ay =1, déu
nam trong cAc vi tri tring ctia A, = . Vi vay, ta chi quan tim dén cac vi tri ctia A, = 1, ma
thoi.

Néu khong c6 tring nhau thi s6 van mau lyc trén L:

lez{osﬂ e 2{0540} 175
[ 54

Sb van sang ctia A, = A1 Nog =2| —— 0.5L +1= 2{054()}&:9
I3 4,32

Sé van mau luc con lai: N; —N;, =75-9=66 = Chon D
Cau 39.

Trén doan L ¢6 8 khoang van va L =8i

Dé thdy, i =2i/3,i,=8i/9 va khoang van tring dugc xac dinh tur
iy /i, =3/4=i_=4i,=8i/3 . S6 van sang cua hé 1, hé 2 va s6 van tring 1an luot la:

N, = 2| &5t O5L | 4 2[058@ 1-13
i 2i/3

N, = 2| &5L 05L],,_ 2{05&} o
I 8i/9

N o %5t 0,5L 1 2{05&} 123
- I 8i/3
Trén doan L sb van sang quan sat dugc la: 13+9-3=19= Chon D
Cau 40.

Xét ti s6; —+ _ 4 k, 4 8 12

k2 4 3
Trir hai ddu mat: c6 6 van sang hé

1, c6 4 van sang hé 2 va ¢6 1 van trung. eyl 0 G 9
Téng 13 11 (néu tinh ca hai ddu mat 13 13) = Chon D
Cau 41.

Theo bai ra khoang van trung 1a i;, =1,5mm
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Vi tri cac van t6i trung nhau: x = (n—0,

5)i;, =1,5(n—0,5)mm (véi n 14 s6 nguyén).

—ESJCSE
—2 2 5 13<n<23=n=-1..;2= ChonD
—
C64gid tri
Céau 42.
h_AH_ 4.8 _12
ky 4 3 6 9
co2vitri =4,
Ta co: X—kl P —kz P —k3 P = kz 2/3 c(’)OvitrfﬂBEﬂz 9
h_A_3_6_9_12
ky A4 2 4 6 8
| —
cO3vitri 2’1 5/13
x=12-1-2-3=6
S6 véan sang cua Mo A, A3 lan luot 1a: { y=9-1-2-0=6 va c¢6 5 vach trung cuc bd nén
z=8-1-0-3=4

tong sb vach sang 1a 6+6+4+5=21= Chon D

Cau 43.

{

= a=1l(mm)=i=

L

+
2
2

~

xX= =0,96(m)
=

=0,24(m)

x+y=L
=
L
y=—""

~

x—y=I

AD

—=0,9(mm)= Chon D
a

Cau 44.

anh 16n:

anh nho:

X 0,96
a=a—=4=

0,24
a, = a’
X

e/cosa
1 4P
e 1

E

Do dich chuyén hé van luc dau va sau khi nghiéng lan luot 1a:

_(n-1)De _
a
., (n—a)De/cosa

X0 6i

7i

5
:>COSa=?:>0(=

41,4° = Chon A
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Cau 45.

Tur cac cong thac i=AD/a va i=L/10 suyra: A:i

10D
Tz -3 -3
g La_=8.10161i2610 =0'6l10—6(m)
)7 10D 1 — Chon B
AT/1=(ATZ+£+£]: 016,003,005 =7,63%
2 \L a2 D 8 12 16

CHU DE 17. HIEN TUQNG QUANG PIEN
Cau 1. Hai tim kim loai phang A va B dat song song d6i dién nhau va dwoc ni kin bang mot
ampe ké. Chiéu chum buc xa cong suat 1a 3 mW ma mdi ph6ton co niang luong 9,9.107° (J)
vao tdm kim loai A, 1am but cac quang electron. Ctr 10000 photén chiéu vao catot thi co 86
electron bj bt ra va chi mot sé dén duoc ban B. Néu sb chi caa ampe ké 1 3,375 uA thi co
bao nhiéu phan trim electron khong dén duoc ban B?

A. 74%. B. 81%. C. 26%. D. 19%.

Ciu 2. Mot ngudn sang c6 cong sudt 2,4 W, phat ra anh sang c6 budce séng 0,6 um toa ra
déu theo moi hudéng. Hay xac dinh khoang cach xa nhat nguoi con trong thay duoc nguon
sang nay. Biét rang mat con cam nhan dugc anh sang khi ¢o it nhat 100 photon lot vao mat
trong mdi giay. Cho hang s6 Pling 6,625.10* Js va toc do anh sang trong chan khong 3.10°
m/s. Coi duong kinh con nguoi vao khoang 4 mm. Bé qua su hap thu anh séang boi khi quyén.

A. 470 km. B. 274 km. C.220 m. D. 269 km.

Ciu 3. Chiéu mot chum burc xa don sic co6 tan s6 2,924.10"° (Hz) qua mot khdi khi hidrd &
nhiét do va ap suat thich hop. Khi d6 trong quang pho phat xa cta khi hidrd chi c6 ba vach
g Véi cac tan s 2,924.10" (Hz); 2,4669.10" (Hz) va f chua biét. Tinh f.

A. 0,4671.10° Hz.  B. 0,4571.10° Hz.  C. 0,4576.10° Hz.  D. 0,4581.10" Hz.
Céu 4. Khi électron ¢ quy dao dung thu n thi nang lugng cia nguyén tur hidré dugc xac dinh
boi cong thic E, =—13,6/n* (eV) (v6i n=1,2,3,... ). Khi électron trong nguyén tir hidrd
chuyén tir quy dao ding N vé qu§ dao dimg L thi nguyén tir phat ra photon cé budc séng A,
Khi électron chuyén tir quy dao ding O vé quy dao dimg M thi nguyén tir phét ra photén co
buéc song A, . Méi lién hé giita hai bude song 4 va A, la:

A. 254, =364,. B. 64, =54. C. 2564, =6754,. D. 6754, =2564,.
Ciu 5. Hiéu dién thé giira andt va catét cia mot éng Ronghen 13 18,75 kV. Biét do 16n dién

tich électron, tdc do anh sang trong chan khong va hang sé Pling lan luot 1a 1,6.10™% C,
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3.10° m/s va 6,625.10**J.s. Bo qua dong ning ban dau cia électron. Budc song nhd nhat

cta tia Ronghen do 6ng phat ra 13
A. 0,6625 pm. B. 66,25 pm. C. 0,4625 nm. D. 5,625 nm.

Cau 6. Mot dng Ronghen phat ra buc xa co budce song ngan nhat 1a 6,21.10™ m. Biét do
I6n dién tich électron (électron), tbe do anh sang trong chan khong va hang s6 Plang lan luot
1a 1,6.10™% C; 3.10° m/s va 6,625.10J.s. Bo qua dong ning ban dau cua électron. Hiéu
dién thé giita andt va catdt cua ng 1a

A. 2,00 kV. B. 2,15 kV. C. 20,00 kV. D. 21,15 kV.
Cau 7. Mot bo pin quang dién gom nhiéu pin mac ndi tiép. Dong anh sang chiéu vao bd pin
c6 cuong d6 5000 W/ m?. Khi cudng d6 dong dién ma bo pin cung cap cho mach ngoai 1a
1,7 A thi dién ap do duoc hai cyc cua bo pin 13 100 V. Néu hiéu suat caa bo pin 1a 8% thi
dién tich str dung cua pin la

A.0,0425 m?. B. 0,0525 m?. C.0,0325 m°. D. 0,0465m?.
Cau 8. Goi niang luong do mot chum sang don sac chiéu toi mot don vi dién tich dit vudng
gdc voi phuong chiéu sang trong mot don vi thoi gian 1a cudng do ciia chum sang don sac, ki
hiéu la I (W/ mz). Chiéu mot chum sang hep don sic (budc soéng 0,5 1m) téi bé mat cua
mot tim kim loai dat vudng goc voi chum sang, dién tich ctia phan bé mat kim loai nhan
dugc anh sang chiéu téi 1a 25 mm? . Buc Xa don sic trén gy ra hién tuong quang dién ddi
véi tim kinh kim loai (coi rang ctr 20 photon toi bé mat tim kim loai 1am bat ra 3 electron),
s6 electron bat ra khoi bé mat tim kim loai trong thoi gian 1s 1a 3.10". Gia tri cua cudng do
sang [ la

A. 3,18 W/m®. B. 9,6 W/m®. C. 2,65W/m>. D. 5,67 W/m®.
Ciu 9. Chiéu vao mot dam nguyén tir hidrd (dang & trang thai co ban) mot chum sang don
sac ma photon trong chium co nang luonges =E, —F, (E,,E, la niang lugng cua nguyén tir
hidré khi electron ¢ quy dao P, K). Sau dé nghién ctru quang phd vach phat xa caa dam
nguyén tir trén, ta thu dugc bao nhiéu vach?

A. 15 vach. B. 10 vach. C. 6 vach. D. 3 cach.
Cau 10. Cuong d6 caa mot chum sang hep don sic co6 bude song 0,5.10° (m) khi chiéu

vuéng géc t6i bé mat ciia mot tim kim loai 1a T (W/m?), dién tich cua bé mat kim loai nhan

dugc anh sang toi 1a 32 mm?. Ca 50 photon téi bé mat tam kim loai thi giai phong duoc 2

electron quang dién va sb electron bat ra trong 1s 1a 3,2.10* . Tinh L.
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A.9,9375 W/m?. B.9,6 W/m*. C.2,65W/m’. D.5,67W/m’.
Cau 11. Thiét lap hé truc toa do Dé cac vudng goc Oxyz, trong mot ving khong gian ton tai
mot dién trudng déu va mot tur truong déu. Biét véc to cuong do dién trudong song song cung
chidu véi Ox, véc to cam Gng tir song song cung chiéu voi Oy. Cho mot chum hep céc
electron quang dién chuyén dong vao khong gian d6 theo huéng Oz thi.

A. luc tir tac dung 1én electron ngugc hudng OXx.

B. luc dién tac dung lén electron theo hudng OX.

C. lyc dién tac dung 1én electron theo hudng Oy.

D. lyc tur tac dung 1én electron theo hudng OX.

HUONG DAN GIAl

Cau 1.
Goi N 1a s6 photon chiéu vao A trong 1 gidy thi: P=Ng= N = fa .
£

* Goi n 14 s6 electron but ra khoi A trong 1 giy thi: Ny o j %

N 10000 & 10000
* Goi n’ 12 s6 electron dén dugc B trong 1 gidy thi s6 chi ampe ké: | =n 'le|=n'= |I—| .

e
1 3,375.10°
n' el 16107

~81%.

* Phan tram electron dén duoc B 1a: h=—= =
an tram €lectron den dugc a N P 94 3.1073 94

£10000  9,9.10™™ '10000
= Phan trim khong dén duoc B 1a 100% —81% =19% => chon D.

Cau 2.

2 5 ,
Ap dung: n :Q%ﬂ —~100 = 2’4'0’6-1(-126 1 = 7.0,004
hc 4zR* 4 19,875.10° 4zR 4

= R ~ 269(km) = Chon D.
Cau 3.

fo, = fpp+ f,, = f =2,924.10° — 2,4669.10" = 0,4571.10° (Hz) = Chon B.

Cau 4.

E:E4—E2:_t1?;'6—_12§’6:13,6.%

:1 136 -13.6 16 jﬁzg_gzjcmnc'
T _E-E-=C =136 A

P 5 3 225

Cau s
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2
B =N = =W, = W+ [elU < [elU = 4, = o = 66,25.10° (m)
ﬂ“min |E|U
= Chon B.
Cau 6.
hc mv? he ,
Eay = M =—— =W, = =W, +[e]U ~|e]lu = U T ~20.10*(V)
= ChonC
Cau 7
po O _ U g Ul 10017 =0,0425(m*) = Chon A.
Pang  leangS lgH  5000.0,8
Cau 8

S6 photon chiéu vao trong 1 s 1a: N =3.10".20/3=2.10" va niang lugng mdi pho ton:
£=hc/A1=3,975.10"].
Tong nang luong photon chiéu vao dién tich d6 trong 1s: A=N.e =7,95.10°J

-5
Cuong do chim sang: | = g - % —3,18(W/m?)= Chon A

Khi bi kich thich chuyén 1én quy dao P tng véi n=5 .

S6 vach quang pho: n(n2—1) = 5(52_1) =10= Chon B.

Cau 10.

S6 photon chiéu vao trong 1 s 1a: N =3,2.10".50/2=8.10" va ning luong mdi phod
ton: £=hc/A=3,975.10"J.

Cong suat ciia chiim sang (Tong ning luong pho ton chiéu vao dién tich d6 trong 1 s):
P=N.&e=38.10"W.

. A P 38.10" )
Cuong d6 chum sang: | =— = — = 9,9375(W/m ):> Chon A.
S 3210

Cau 11.
Electron chiu tac dung dong thoi hai lyc:

* lyc dién nguoc huong véi Ox va ¢ do lon F, =|e|E.
* lyc tir cing huéng véi Ox va ¢6 do I6n F, =|e|v,B = Chon D.

CHU PE 18. PHAN UNG HAT NHAN
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Cau 1. Dung mot protén p bén vao hat nhan ,Be® dang dung yén gy ra phan ang hat nhan.
1H +; Be —j a+ Li. Phan ung tao tod ning lugng 2,125 MeV. Hat « va hat Li ¢6 dong
ning lan luot 12 2 MeV va 3,575 MeV. Lay khdi luong céc hat tinh theo don vi khéi lwong
nguyén tir bang sé khéi cua ching. Tinh goc giita huéng chuyén dong cua hat o va hat p.

A. 162°. B. 18°. C. 170° D. 155°.
Ciau 2. Mot hat & c6 dong ning 3,9 MeV dén dap vao hat nhan LAl dimng yén gy nén

I” —n+, P*. Tinh tong dong ning ciia cic hat sau phan tng.

phan ung hat nhan o+, A
Cho m, =4,0015u; m, =1,0087u; m,, =26,97345u; m_=29,97005u;luc* =931(MeV ).

A. 17,4 (MeV). B. 0,54 (MeV). C. 0,5 (MeV). D. 0,4 (MeV).
Ciu 3. Hat o c6 dong ning 6,3 (MeV) ban vao mot hat nhan ,Be’ dimg yén, gy ra phan
ng: a+, Be® —, C*?+n. Cho biét phan ung toa ra mot ning luong 5,7 (MeV), dong ning
cua hat C gip 5 lan dong ning hat n. Pong ning cta hat nhan n 1a

A. 9,8 MeV. B. 9 MeV. C. 10 MeV. D. 2 MeV.

Ciu 4. Hat A c6 dong ning W, ban vao mét hat nhan B dimg yén, giy ra phan ung:
A+B —C+D. Hai hat sinh ra c¢6 cliing o 16n van téc va khéi luong lan lugt 14 m, va my.
Cho biét tong nang lugng nghi cia cac hat truge phan (ng nhiéu hon tong ning lwong nghi
cua cac hat sau phan tmg 1a AE va khong sinh ra biic Xa y . Tinh ddng nang cta hat nhan C.

A. W, =m, (W, +AE)/(me +m,). B. W, =(W, +AE).(m. +mg)/m..

C. W, =(W, +AE).(m. +mg)/m,. D. W, =m (W, +AE)/(m. +my).
Ciu 5. Hat nhan o c6 dong niang 5,3 (MeV) ban pha hat nhan ,Be’ dung yén va gy ra
phan tng: ,Be’ +  —n+ X. Hai hat sinh ra c6 phuong vecto van toc vudng goc vai nhau.
Cho biét tong ning luong nghi cua cac hat trugc phan ¢ng nhiéu hon téng ning luong nghi
cia cac hat sau phan ung la 5,6791 MeV, khéi lwong cua cac hat:
m, =3,968m_;m, =11,8965m, . Dong nang cua hat X la

A. 0,92 MeV. B. 0,95 MeV. C. 0,84 MeV. D. 0,75 MeV.
Céu 6. Nguoi ta dung hat proton ban vao mot hat nhan bia ding yén, dé giy ra phan (ng tao
thanh hai hat giéng nhau, bay ra véi cing dong ning va theo cac hudéng 1ap véi nhau mot goc
120° . Biét s6 khdi cua hat nhan bia 16n hon 3. Phan Gng trén toa hay thu ning luong?

A. Khong du dir liéu dé két luan.

B. Phan ting trén 1a phan tng thu nang lugng.
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C. Phan ung trén la phan rng toa nang lugng.

D. Phan ung trén la phan ung khong toa nang luong, khong thu nang lugng.
Céu 7. Mot hat nhan c6 khéi lugng nghi m, dang dtng yén thi v& thanh hai manh c6 khdi
lugng nghi m,, va m,, chuyén dong véi téc do twong tmg 0,6¢ va 0,8c (véi ¢ 1a téc do anh
sang trong chan khong). Bo qua ning luong lién két gitra hai manh. Tim hé thirc dung.

A. m, =0,8m, +0,6m,. B. m, =0,6m,, +0,8m,,.

C. my=m;,/0,8+m,/0,6. D. Ym,=0,8/m,, +0,6/m,, .
Ciu 8. Nguoi ta dung hat proton bin vao hat nhan ILi dung yén, dé gay ra phan ung
"H +. Li = 2¢ . Biét phan (ing tod nang lwong va hai hat & c¢6 cung dong ning. Lay khoi
luong cac hat theo don vi u gan bang sé khdi cua ching. Goc tao boi hudng cia cac hat o
gan gia tri nao nhat sau day:

A. 90°. B. 60°. C. 140°. D. 120°.
Ciu 9. Ding mot hat proton c6 dong ning 5,58 (MeV) ban pha hat nhan ,Na® dung yén
sinh ra hat « va hat nhan X va khong kém theo bic xa y. Biét khdi luong cac hat
m, =1,0073u, my, =22,9850u, m, =19,9869u, m, =4,0015u,1u =931,5MeV /c? va dong
nang cua hat o 1a 6,6 (MeV). Goc tao boi huéng chuyén dong cua hat a va hudng chuyén
dong hat X gan gia tri nao nhat sau day?

A. 169,4°, B. 164,9°. C. 146,9°. D. 149,6°.

HUONG DAN GIAl
Cau 1.
Nang luong phan tng:

AE =W, + W, =W, =W, < 2,125=2+3,575—W, —0=>W, =3,45(MeV )

Ap dung dinh luat bao toan dong leong: m,v, =m.v_ +m,V,,

=M.V, —m,v, =m,,V,, . Binh phuong v6 huéng hai vé:
—\2 —\2 _— — —\2

(mpvp) +(mava) —2mpV,m,V, =(muvu)

=>mW, +m W, -2,/m;W,m W, cosp=m;W,;

_ cosp = MeWe MW, MW, 134544263575 _ oo

2Jm.Wom W, 21.3,45.4.2

= ¢ =162° = Chon A.
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Cau 2.
Cich 1: AE=(m,+m, —m, —m,)c*~-3,5(MeV)

= W, + W, =W, +AE =0,4(MeV )= Chon D.
Cich 2: Ap dung dinh luat bao toan ning lugng toan phan:

(m, +m, )c? +W, =(m, +m,)c? +(W, +W,)
=W, + W, =W, +(m, +m, —m, —m_)c’ =0,4(MeV )

Cau 3.

1
{WC +W, =AE+W, =12 |W, =2.12=2(MeV)

S =N : = Chon D.
We =W, W, =£-12=10(MeV)
Cau4
M Ve
We_ 2 _Me
W, mpvi my =W, =(W,+AE) o +CmD — Chon D.
2
W, +W, =W, +AE

Cau 5.

Vi hai hat sinh ra chuyén dong vudéng goc v6i nhau nén: m W, +m, W, =m W,

mW,+m W, =m W, m,W, +11,8965m W, =3,968m,.5,3
=
AE =W, +W, -W, 56791=W, +W, —-5,3

= W, =~0,92(MeV )= Chon A.

Ciu 6.

P+ Y o7 X2 X

Ap dung dinh luat bao toan dong luong: mP\Tp =m, \a +my \E

= (MaV, )2 = (mex1)2 +(mXVX2)2 +2m,v,,m,V,,Cosg.

= 2m, W, =4m, W, +4m, W, c0s120° = W, = ﬂwp
m

X
Nang lugng cua phan (ng:

2m,

AE =D W, — > W, = 2W, —W, :( —1]WP <0: thu nang lugng (vi 2A+1>3 nén

X

A>2 hay 2m, <m, )
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= Chon B.
Cau 7.

* Theo dinh luat bao toan ndng luong toan phan: > mc? =>"m,c?

N m, o2 = Moy e 4 My, c2 — GV_:O M = %4_&
2 2 2 =006, =0.8¢ 0,8 0,6
Vv V. V. ! !
TR
C C C
= Chon C.
Cau 8.

*Vi AE=2W, - W, >O:>%<2
Wa
* Ap dung dinh luat bao toan ning dong luong:

m,v, =m,v,, +m,v, = mW, =2m W, +2m, W, cos¢

:>C08(p=0,125%—1<—0, 75= ¢ >138,59° = Chon C

a

Cau 9.

* Tinh: AE =(m, +m, —m, —m, )c* =3,63285(MeV )

W, +W, =W, +AE = W, =2,61285
*Tu — — .
m,v, =m_v, +m, v, = mW, =mW_+m, W, +2cos (px(ﬂ/mawamX W,

= ¢y, ~169,4° = Chon A.

CHU PE 19. PHONG XA, PHAN HACH, NHIET HACH

Ciu 1. Pong vi Na24 phong xa beta trir v6i chu ki ban 1 1a 15 gid, tao thanh hat nhan con
Mg24. Khi nghiém cau mau chat ngudi ta thdy & thoi diém bat dau khao sat ti s6 khdi lugng
Mg24 va Na24 14 0,25. Sau d6 bao lau ti s nay bang 9?

A. 3h B. 6h C. 15h D. 45h
Ciu 2. Chit phong xa X c6 chu ky ban ra T,, chat phong xa Y ¢6 chu ky ban ra T, voi
T, = 4T,. Ban dau hai mau nguyén chat s6 hat nhan caa chat X bang nira chat Y. Sau mot
khoang thoi gian, néu chit phong xa Y ¢ sé hat nhan con lai bang 0,25 Ian s6 hat nhan Y ban
dau thi ti s6 gitra s4 hat nhan X bi phén ra so voi sb hat nhan X ban dau 1a

A. 1/16. B. 1/256. C. 255/256. D. 15/16..
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Ciu 3. Radon ., Rn*? 1a mot chat phong xa c6 chu ky ban ra 1a 3,8 ngay dém. Néu ban dau
c6 64g chat nay thi sau 19 ngay khdi lwong Radon bi phén ri la:

A. 62g. B. 2g. C. 16g. D. 8q.

Ciu 4. Sau 1 nam, khéi luong chit phong xa nguyén chat giam di 3 1an. Hoi sau 2 nam, khdi
lwong chit phong xa trén giam di bao nhiéu 1an so véi ban dau?

A. 9 lan. B. 6 lan. C. 12 Ian, D. 4,5 lan.

Cau 5. Mot mau radon ,,Rn*? chira 10" nguyén tir. Chu ki ban i cua radon 1a 3,8 ngay.
Sau bao lau thi s6 nguyén tir trong mau radon con lai 10° nguyén ti.

A. 63,1 ngay. B. 3,8 ngay. C. 38 ngay. D. 82,6 ngay.
Cau 6. Mot chat phong xa c6 chu ky ban ri 1a 3,8 ngay. Sau thoi gian 11,4 ngay thi d6 phong
xa (hoat d6 phong xa) cua luong chit phong xa con lai bang bao nhiéu phan trim so véi do
phong xa ctia luong chat phong xa ban dau?

A. 25%. B. 75%. C.12,5%. D. 87,5%.

Ciu 7. Goi At 1a khoang thoi gian dé s6 hat nhan ciia mot leong chéat phong xa giam di e 1an
(e 12 co s cua loga tu nhién Ine=1). Sau khoang thoi gian 0,51.At chat phong xa con lai
bao nhiéu phan trim lugng ban dau?

A. 50%. B. 60%. C. 70%. D. 80%.

Cau 8. Mot luong hdn hop gom hai d6ng vi véi sé luong hat nhan ban dau nhu nhau. Bong
vi thir nhat c6 chu ki ban ra 1 2,4 ngay, d6ng vi thir hai c6 chu ki ban ra 1a 40 ngay. Sau thoi
gian t, thi co6 87,75% sb hat nhan trong hdn hop bi phan ra, sau thoi gian t, thi c6 75% s6
hat nhan cta hdn hop bi phan ra. Tim ti s6 t,/t, .

A. 2. B. 0,5. C. 4, D. 0,25.

Cau 9. Mot ngudn phéng xa s Ra”* (chu ky ban rd 3,7 ngay) ban dau co khéi luong 35,84
(9). Biét s6 Avogadro 6,023.10. Ctr mdi hat Ra224 khi phan ri tao thanh 1 hat anpha. Sau
14,8 (ngdy) s hat anpha tao thanh 1a:
A. 9,0.10%. B. 9,1.10% C. 9,2.10%. D. 9,3.10%.
Ciu 10. Peloni Po210 1a chat phong xa anpha, c¢6 chu ky ban rd 138 ngay. Mot mau Po210
nguyén chét co6 khdi luong 1a 0,01 g. Cac hat He thoat ra dugc hing 1én mot ban tu dién
phing co dién dung 2uF , ban con lai ndi dat. Gia sir mdi hat anpha sau khi dap vao ban tu,
sau d6 thanh mot nguyén tir heli. Cho biét s6 Avogadro N, =6,022.10% mol™. Sau 5 phut

hiéu dién thé gitra hai ban tu bang
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A.32V. B.80 V. C.8V. D. 32V.
Ciu 11. Ban dau c6 1000 (g) chat phong xa Co60 vai chu ki ban rd 1a 5,335 (nam). Biét rang
sau khi phong xa tao thanh Ni60. Sau 15 (ndm) khdi luong Ni tao thanh la:

A. 858,5¢. B. 859,00. C. 857,69. D. 856,69.
Ciu 12. Gia sir ban dau c6 mot mau phong xa X nguyén chit, c6 chu ky ban rd T va bién
thanh hat nhan bén Y. Tai thoi diém t, ti Ié giita hat nhan Y va hat nhan X 1a k. Tai thoi diém
t, =t +2T thitil¢ do la:

A k+4. B. 4k/3. C. 4k +3. D. 4k.
Cau 13. Hat nhan 2 X phong xa va bién thanh mot hat nhan f;Y bén. Coi khéi luong cua hat
nhan X, Y bang sé khdi cta chiing tinh theo don vi u. Biét chat phong xa X ¢6 chu ky ban ra
1a T. Ban dau c6 mot khéi luong chat X, sau 2 chu Ky ban ré thi ti s6 gitta khdi luong cua
chat Y va khdi lugng cua chat X 1a

A. 4A/A,. B. 4A,/A. C. 3A/A,. D. 3A,/A.
Cau 14. Hat nhan Po210 1a hat nhan phong xa « , sau khi sau khi phat ra tia & no trd thanh
hat nhan chi bén. Dung mot miu Po210, sau 30 (ngdy) ngudi ta thiy ti sé khéi lwong caa chi
va ciia P0210 trong mau bang 0,1595. Xac dinh chu ki ban ra cua P0o210.

A. 138,074 ngay. B. 138,025 ngay. C. 138,086 ngay. D. 138,047 ngay.
Céu 15. Hai chat phong xa (1) va (2) c¢6 chu ky ban ri va hang s6 phong xa twong ting 1a T,
va T,; A4 va A, va sd hat nhan ban dau N, va N,. Biét (1) va (2) khong phai 1a san pham

ctia nhau trong qua trinh phan ra. Sau khoang thoi gian bao 1au, sé hat nhan cua hai chat bang

nhau?
At=—t N B.t=—— InNe,
b=h N A=A N
C. t:(TZ_Tl)m%_ D. t:(Tl—TZ)In%.

1 1
Cau 16. Trong diéu tri ung thu, bénh nhan dugc chiéu xa vai mot lidu xac dinh nao do tir mot
nguon phong xa véi chu ki ban ra 1a 4 nam. Khi ngudn duoc sir dung lan dau thi thoi gian cho
mat 1an chiéu xa la At,. Ctr sau 1 nam bénh nhan phai téi bénh vién kham bénh va tiép tuc
chiéu xa. Tinh At, biét lan chiéu xa thir 4 chiéu trong thoi gian 20 phat.

A. 15,24 phut. B. 11,89 phut. C. 20,18 phaut. D. 16,82 phut.
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Céu 17. Hat nhan A dang dimg yén thi phan ra thanh hat nhan B ¢6 khéi lwong m, va hat o
c6 khdi lugng m . Ti s6 gitta dong ning cta hat nhan B va dong ning cia hat a ngay sau
phan ra bang

A. (m,/mg). B. (mg/m,)’. C. (m,/mg)". D. mg/m, .

Ciu 18. Poloni ,, Po®™ 1a chat phong xa thanh hat nhan chi Pb206 véi chu ki ban ra 1a
138 (ngay). Po phéng xa ban dau cua mot lwong chat phong xa 1,5.10" (Bqg). Cho khéi
luong: m_ = 4,0015u; m,, = 209,9828u; m,, = 205,9744u ; N, =6,02.10%;
luc® =931(MeV ) . Tim ndng luong toa ra khi luong chat trén phéan ra hét.

A.1,844.10° (MeV). B. 6,42(MeV). C.1,845.10° (MeV). D.1,66.10°(MeV).
Cau 19. Mot nha may dién hat nhan c6 cong suit phat dién P, ding ning lwong phan hach
cta hat nhan U235 véi hiéu suat H. Trung binh mdi hat U235 phan hach toa ra ning luong
AE. Hoi sau thoi gian t hoat dong nha may tiéu thy s6 nguyén tir U235 nguyén chét 1a bao
nhiéu.

A (P1)/(HAE).  B.(HAE)/(Pt).  C.(PH)/(AEL).  D.(PLH)/(AE).
Cau 20. Mot nha may dién hat nhan co cong suat phat dién P (W), dung ning luong phan
hach cua hat nhan U235 véi hiéu suat H. Trung binh mdi hat U235 phan hach toa ra ning
lugng AE(J). Hoi sau thoi gian t (S) hoat dong nha may ti€u thu bao nhiéu kg U235 nguyén
chit. Goi N, 1a s6 Avogdro.

A. (P1.0,235)/(H.AE.N,). B. (H.AE.235)/(Pt.N,).

C. (P.H.235)/(AEL.N,). D. (P+t.235)/(H.AE.N,).

Ciau 21. Biét U®™ c6 thé bi phan hach theo phan Gng sau jn+2°U -t | + 3Y +kin. Khoi
lugng cua cac hat tham gia phan ung m, =234,99322u; m,=1,0087 m, =138,8970u;
m, =93,89014u . Néu c6 mét lugng hat nhan U?® du nhiéu, gia st ban dau ta kich thich cho
10" hat U?® phan hach dé phan ung diy chuyén xay ra voi hé sé nhan notron 1a 2. Nang
luong toa ra sau 19 phan hach dy chuyén dau tién gan gia tri ndo sau ddy:

A. 175,66 MeV. B. 1,475.10"J. C. 1,5.10"J. D. 9,22.10” MeV.
Cau 22. Trong phan tng diy chuyén cua hat nhan 235U, phan ¢ng tha nhat ¢ 100 hat nhan
235U bi phan ra va hé sé notron 1a 1,6 tinh tong s6 hat nhan bi phéan rd dén phan tng thir 101

A. 6,9.10%. B. 6,6.10%. C. 7,9.10%. D. 6,5.10%.
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Céu_23. Khéi luong cua cac hat tham gia phan ang: m, =234,99332u; m, =1,0087u;
m, =138,8970u; m, =93,89014u; luc’ =931,5MeV. Biét U235 co thé bi phan hach theo
phan Gng sau: jn+a U —e 1+ Y +3n .

Néu c6 mot lwong hat nhan U235 da nhiéu, gia sir ban dau ta kich thich cho 10 hat U235
phan hach theo phuong trinh trén va sau d6 phan tmg day chuyén xay ra trong khdi hat nhan
d6 voi hé s nhan notron 1a k =2. Coi phan g khong phong xa gamma. Ning lugng toa ra
sau 5 phan hach day chuyén dau tién (ké ca phan hach kich thich ban dau):

A. 175,85MeV. B. 11,08.10”*MeV . C. 5,45.10°MeV . D. 8,79.10” MeV.
Cau 24. Mot ngudn phong xa, tai thoi diém t=0, c6 trong 1 s c6 1000 phan ra; dén thoi
diém t =2 ngay trong 1s c6 899 phan ra. Pé tiép xtc voi ngudén phong xa d6 an toan thi
trong 1 s s6 phan rd nho hon 133. Hoi sau bao lau thi tiép xuc an toan voéi ngudn phong xa
do?

A. 37,9 ngay. B. 25 ngay. C. 35 ngay. D. 40 ngay.

HUONG DAN GIAl
Cau 1.

Gia s ¢ thoi diém t =0, miu phéng xa nguyén chat c6 N, nguyén tir Na24. Dén

thoi diém t s6 nguyén tir Na24 con lai va sb nguyén tir Mg24 tao thanh 1an luot 1a:

In2
Ny =Ne’

In2 In2
2\ = Nug _eT ' 1= g :Mze?t—l
NMg:AN:Noﬂl—eTJ Nia My Ny
m Iz, 2,
Khit=t thi —2=e’ -1=0,25=e7 =1,25(1)
Na
m In72t2 Iniz
Khit=t, thi —2=eT "—1=9=eT ' =10(2)
Na
Tt 10 "y In2
—(t,—4
Tr(l)va@2)suyra: ——=——=1¢e"% =8=—(t,-t)=In8.
(1) va (2) suy ra: =g = T

eT

= (t,—t,)=45(h).

Cau 2.
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N, —Nge T o AN No=Ne T, (1)
binh luat phong xa: ! 0 N,
In2

N, =2N,e 4T

In2

Theo baira: N, =0,25.2N, =e 47 =0,5=t=4T thay va (1)

In2 In2
AI\|1=1—e T =1-e T =E:> Chon D.
N, 16
Cau3

_Inizt —M.19
mzmo(l—e T j:64 1-e %8 ]=62(g):> Chon A.

Cau 4
2, 2
. o t=1(nam)=>—=2=eT =3=eT =3
_In< m nz, ml
m=me T =>—2=eT = Chon A.
m m In2 b
t=2(nam)=>—"L=eT =3°=9
m2
Cau s
In2 7m72t
N=Nye T —10° =10 3% =t~631 (ngay) = Chon A.
Cau 6
H 7|I’12t —M. !
h_H——e T =e 3%  =0,125=12,5% = chon C.
0
Cau 7.
N =N,e™" e Ny Ne ™ = At =1
€ — Chon B,
=0,51A= conlai =— =™ =g+ — 0% 5 §0%
0
Cau 8

_n2 _In2,
% con lai = N;_ N, :0,5(6 hope ™ J
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O,5[e_2*4t1 1e J 0,1225 = t, —81,16585
= LY =2= Chon A.

2

1%, _
O,S(e 24° 4 g 4OtJ 0,25=>t, = 40,0011

_In2 N2 a7
N =ﬂNA(1—e Tt] 35 i“ 6,023. 102{1— 37 }=9.1022:> Chon A.

e

Cau 10.
2
N, =Moo, [1e T [o Moy N2y 008 0 g0m N2 5510
e AT 210 138.24.60

=80(V )= Chon B.

ele

Q=2N,.1,6.10"=16.10" (C)=U-=

Cau 11.

In2 _In2 15
m, =Am=m, [1—e T t]:lOOO[l—e 5,335 J:857,6(g):> Chon C.

Cau 12.

N

N LLETE ) In2g 12,

2| =leT " 1|=|eT eT ' —-1|=4k+3
Ny ),

Meon _M(elqzt_q:i(eh}zg 1]:3i: Chon D.
A, A A

n2 In2
Mo =h(e T 4}:0,1595—%[ 1]:>T ~138,025 (ngay).

= ChonB

Cau 15

N = N,e ™ = gl (L-A4)t=In—2=t= 1 InW2
1 B 1

= Chon A
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Cau 16.

In2 In2

At=AteT =20=Ate* = At, ~11,89 (phut)=> Chon B.

Cau 17.
A—-B+ao

Cich 1: Pong ning cac hat sinh ra ti 1& nghich véi khdi luong: % M = Chon A.
a mB

i ~ — — 2 2 W, m
Cich 2: 0=mgvg+m v, =(mgvy) =(m,v,) = m,W, =m W, :WE‘:—“.
m
a B

Cau 18.
AE =(m, —m, —my, )c* ~ 6,4239(MeV)

11
0=NaE = HT og _ 15:10".138.86400

6,4239 ~1,66.10" (MeV):> Chon D.
In2 In2

Cau 19.
Nang lugng c6 ich: A =Pt

Nang luong co6 ich 1 phan hach: Q, = H.AE

N=A_ P hona
Q HAE

Cau 20.
Nang luong c6 ich: A =Pt .

Nang lugng c6 ich 1 phan hach: Q, =H.AE

— N :ﬂ:l
Q HAE
S6 kg U cén phan hach: m :E.O,ZBS:M — Chon A.
N, N,.H.AE
Cau 21.

Vi hé s6 nhan notron 1a 2 nén k = 2. Nang luong toa ra sau mdi phan hach:
AE =(m, +m, —m, —m, —3m, )c* =0,18878uc’ =175,84857 MeV.
Khi 1 phan hach kich thich ban dau sau 19 phan hach day chuyén téng s6 phan hach

19
Xdyrala: 2°+2'+...+2% :% =524287 .

Khi 10" phan hach kich thich ban dau sau 19 phan hach day chuyén tong sé phan
hach xay ra la: N =524287.10".
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Nang lugng toa ra: E = NAE =9,2195.10° MeV =1,475.10"(J )= Chon C.
Céu 22.
Vi hé s6 nhan notrén 1a 1,6 nén k =1,6.
Khi 1 phan hach kich thich ban dau sau 101 phan hach day chuyén téng s6 phan hach

1’ 6101 _1

xayrala: 1,6° +1,6"'+...41,6'° =
16-1
Khi 100 phan hach kich thich ban dau sau 101 phan hach day chuyén tong sé phan

1’ 6101 _1

hach xay rala: N = .100 ~ 6,9.10% = Chon A.

Cau 23.
Vi hé s6 nhan notrén 1 2 nén k = 2. Nang luong toa ra sau mdi phan hach:
AE =(m, +m, —m, —m, —3m, )c* =0,18878uc’ =175,84857 MeV.
Khi 1 phan hach kich thich ban dau sau 5 phan hach ddy chuyén tong s6 phan hach

5_
Xdyrala: 2°+2' +..+2* :%:31

Khi 10" hat nhan kich thich ban dau sau 5 phan hach day chuyén tong sé phan hach
Xay rala: N =31.102 .
Ning lugng toa ra: E=NAE =9,2195.10% MeV =5,45.10"° MeV = Chon C.
Céu 24.
Cach 1: Khong dung cong thirc 4§ phong xa (sach gido khoa co ban).
*Tir AN =Ny (e —e )= Noe * (1—e ™) » Ne 24t

t=0=1000= AN *°
AN . }: e =./0,899
=~ = ANe* = t= 2=899=AN.e
t
t=t,=133=ANge ** =0,133=(,0,899)" =1,=37,9
= Chon A.
Ciach 2: Dung cong thirc d§ phong xa (Sach giao khoa nang cao): H =H, .e™

899=1000e** =e " = «/0,899
= = Chon A.

133=1000.e* =133 =1000. (ﬂ/o, 899 )t —1t=37,9

58






