PE THI THU PAI HQC SO 4
BO GIAO DUC VA PAO TAO PE THI THU PAI HQC
MON VAT LY KHOI A

Thoti gian lam bai: 90 phut;

(50 cau trac nghiém)
PHAN CHUNG CHO TAT CA THI SINH (40 cu, tir cdu 1 dén ciu 40):
Cau 1: Chon phét biéu diing?

A. Bbi véi cung mdt hé¢ dao dong thi ngoai lyc trong dao dong duy tri va trong dao dong cudng burc cong
huong khac nhau & tan s6

B. Ddi v6i ciing mot hé dao dong thi ngoai luc trong dao dong duy tri va trong dao dong cudng birc cong
hudng khac nhau & lyc ma sat

C. Dbi v6i cing mot hé dao dong thi ngoai lyc trong dao dong duy tri va trong dao dong cudng bic cong
huong khac nhau ¢ moi truong dao dong

D. Dbi v6i ciing mot hé dao dong thi ngoai luc trong dao dong duy tri va trong dao dong cudng burc cong
hudng khac nhau & chd ngoa1 lyc trong dao dong cudng btrc doc 1ap ddi véi hé dao dong, con ngoai lyc trong
dao dong duy tri dugc diéu khién bdi mot co cau lién két voi hé dao dong
Cau 2: Mot con lic 16 xo dang dao dong diéu hoa véi phuong trinh x = Acosot. Sau day 1a dd thi biéu dién
dong nang Wy va thé nang W, ctia con lic theo thoi gian:

Wa

W, = '/, KA?
Wo/2

W,

> t(s)

0

Ngudi ta thiy cir sau 0,5(s) dong ning lai bang thé ning thi tan s6 dao dong con lac sé la:

A m(rad/s) B. 2m(rad/s) C. g(rad/s) D. 4n(rad/s)

Cau 3: Cho mot vat dao dong diéu hoa c6 phuong trinh chuyén dong x = IOcos(Znt - gj (cm). Vat di qua vi
tri can bang 1an dau tién vao thoi diém:
1 1 2 1
A —(s B. —(s C. = (s D. —(s
3( ) 6( ) 3 (s) ’ " 2( )
Cau 4: Mot 16 xo ¢6 d6 climg k = 10(N/m) mang vat nang c6 khoi luong m = 1(kg). Kéo vt m ra khoi vi tri
can bang mt doan x, roi budng nhe, khi qua vi tri can bang vat cé van toc 1a 15,7(cm/s). Chon goc thoi gian 1a

lac vat co6 toa do X—zo theo chiéu dwong. Phuong trinh dao dong cua vat la:
T T
A x= 5COS[7‘C’[ _Ej (cm) B. x= 5COS[7‘Ct - gj (cm)

C.x= SCOS(TE'[ + %nj (cm) D. x= SCOS(TE'[ + %j (cm)

Céu 5: Mot dong hd qua lic duoc xem nhu con lic don mdi ngay chay nhanh 86,4(s). Phai diéu chinh chiéu
dai cua day treo nhu thé nao dé dong hd chay dung?

A. Tang 0,2% B. Giam 0,2% C. Tang 0,4% D. Giam 0,4%
Céu 6: Mot con lic don dao dong diéu hoa. Ning luong sé thay doi nhu thé nao néu cao d6 cuc dai cua vat
tinh tir vi tri can bang ting 2 lan:

A. ting 2 lan B. giam 2 lan C. ting 4 1an D. giam 4 lan
CAau 7: Do thi cia hai dao dong diéu hoa cung tan s6 duoc vé nhu sau:
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Phuong trinh nao sau ddy 1a phuong trinh dao dong tong hop ciia ching:
A. X = 5cos—t (cm) B. x= COS(E‘[—E (cm)
2 2 2

C.x= SCOS(g t+ nj (cm) D. x= cos(g t— nj (cm)

Cau 8: Tai cing 1 dia diém, ngudi ta thiy trong thoi gian con lic don A dao dong duoc 10 chu ky thi con lic
don B thuc hién dugc 6 chu ky. Biét higu s6 d6 dai cua ching 1a 16(cm). Chiéu dai ciia A, va Ay lan luot la:
A. X, =9(cm), Ay =25(cm) B. A, =25(cm), Ay =9(cm)
C. A, =18(cm), Az =34 (cm) D. A, =34(cm), Az =18(cm)
Cau 9: Mot nguoi quan sat trén mat nude bién‘théy mot cai phao nhd 1én 5 lan trong 20(s) va khoang cach
gitra hai dinh song lién tiep 1a 2(m). Van toc truyén song bién la:

A. 40(cm/s) B. 50(cm/s) C. 60(cm/s) D. 80(cm/s)
Cau 10: Khi cuong d6 am tang 1000 lan thi muc cuong do am tang
A. 100(dB) B. 20(dB) C.30(dB) D. 40(dB)

Cau 11: Cho hai loa 14 ngudn phat séng am S, S, phat 4m cung phuong trinh ug =ug =acoswot. Van toc

song 4m trong khong khi 1a 330(m/s). Mot nguoi dimg & vi tri M cach S; 3(m), cach S, 3,375(m). Vay tan sd
am bé nhit, dé & M nguoi d6 khong nghe duge am tir hai loa 1a bao nhiéu?

A. 420(Hz) B. 440(Hz) C. 460(Hz) D. 480(Hz)
Cau 12: Mot dao dong lan truyén trong moi trudong li€n tuc tu diém M dén diém N cach M mét doan 0,9(m)
v6i van toe 1,2(m/s). Biét phuong trinh séng tai N ¢6 dang ux = 0,02cos2nt(m). Viét biéu thirc song tai M:

A.uy = 0,02cos2nt(m) B. uy =0,02 cos[21ct +37nj (m)

C. uy =0,02 cos(Znt —%"j (m) D. uy =0,02 cos(zfmgj (m)

Cau 13: Khung dao dong vai tu dién C va cudn day c6 d6 tu cam L dang dao dong tu do. Nguoi ta do dugce
dién tich cuc dai trén mot ban tu 1a Qo = 10°°(J) va dong dién cyc dai trong khung Ip = 10(A). Budc song dién
tu cong hudng véi khung cé gia tri:

A. 188,4(m) B. 188(m) C. 160(m) D. 18(m)
Cau 14: Mach dao dong bit tin hiéu ciia mot may thu vo tuyén dién gdm mot cuén cam L = 2(uH) va mot ty
dién C, =1800 (pF). N6 c6 thé thu dugc song vo tuyén dién véi budc song la:

A. 113(m) B. 11,3(m) C. 13,1(m) D. 6,28(m)
Cau 15: Khung dao dong (C = 10uF; L = 0,1H). Tai thoi diém uc = 4(V) thi i = 0,02(A). Cudng do cuc dai trong
khung bang:

A.2.107%A) B.20.107*A) C.4,5.1072(A) D. 4,47.107(A)
Cau 16: Trong qua trinh lan truyén séng dién tir, vecto B va vecto E ludn ludn

A. tring phuong va vudng goc v6i phuong truyén song

B. dao dong cung pha

C. dao dong nguoc pha

D. bién thién tuan hoan chi theo khong gian
Cau 17: Khi tir truong ciia mot cudn day trong dong co khong dong bd ba pha co gia tri cuc dai B; va hudng
tir trong ra ngoai cudn day thi tir truong quay cia dong co co tri sb

A. B, B. %Bl C. %Bl D. 2B,
Cau 18: Nguyén tic san xuat dong dién xoay chiéu la:

A. 1am thay ddi tir trudng qua mot mach kin

B. lam thay d6i tir thong qua mot mach kin

C. lam thay d6i tir thong xuyén qua mot mach kin mot cach tudn hoan

D. 1am di chuyén mach kin trong tir truong theo phuong song song véi tir trudng
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Cau 19: Mot hiéu thé xoay chicu f= 50(Hz) thict l1ap gitta hai dau cua mét doan mach dién gom R, L, C véi

107

L=—(H), C= 5 (F). Nguoi ta muon ghép tu dién c6 dién dung C' vao mach dién noi trén dé cho cuong do
T T

hiéu dung trong mach dat gia tri cuc dai thi C' phai béng bao nhiéu va dugc ghép nhu thé nao?

10 T, 10° ,
A. —— (F) ghép ndi tiep B. (F) ghép song song
2n 2n
107* -4 o
C. (F) ghép song song D. (F) ghép noi tiep
n T

Céu 20: Cho mach R, L, C mic ndi tiép uap = 170cos1007t(V). Hé s6 cong suét cua toan mach 1a cos; = 0,6
va hé s0 cong suat cua doan mach AN Ia cosp, = 0,8; cudn day thuan cam. Chon cau dung?
A. Uan=96(V) R L

C
B. Uan = 72(V) A g M| B
C. Uan = 90(V) ~
D. UAN = ISO(V) \y/

CAu 21: Giita hai diém A va B ciia mot nguén xoay chiéu ¢6 ghép nbi tiép mét dién tré thuan R, mot tu dién co
dién dung C. Ta co u,z =100 cos[lOOnt + gj (V). b6 léch pha gittau va i la % Cuong d6 hiéu dung I = 2(A).
Biéu thirc ctia cudng do tic thoi la:
. 5 :

A i=242 cos[lOOnt + gj (A) B.i= 2\/§cos[100nt - T—SJ(A)

C.i= ZCOS(IOOM - %j(A) D.i= \/Ecos(mOm - %} (A)
Cau 22: Mot may bién thé ¢o ti sb vong W 5, hiéu suit 96% nhan mot cong suét 10(kW) & cudn so cép va

n,

hiéu thé & hai dau so cdp 1a 1(kV), hé sb cong sudt ciia mach thir cap 13 0.8, thi cuong d6 dong dién chay trong

cudn thir cap la:
A.30(A) B. 40(A) C.50(A) D. 60(A)

Céu 23: Cho mach dién nhu hinh v&. Cuén day thuan cam co L = Zi (H). Ap vao hai dau A, B mot hiéu thé
T

xoay chiéu uag = Ugcos100mt(V). Thay doi R dén gia tri R = 25(Q) thi cong suat cuc dai. Dién dung C c6 gia
tri:

4107 4107
A. F) hoic F : ﬁR QnmLm £
. ( ) d In ( ) A |—¢B

4 4
B. 10 (F) hoac 4.10 (F)
T 3n
4 4
C. &(F) hoac 10 (F
T 3n
4 4
D. 3.10 (F) hoic 4.10 (F)
T
. " 107"
Cau 24: Cho mach di¢n, uag = Uas V2 cos100nt(V), khi C = (F) thi von ke chi gia tri nho nhat. Gia tri
cua L bang: (V)
A.l(H) B.E(H) A —( AN —_ +——=# B
T T
3 4 r. L C R
C. =(H) D. —(H)
T T
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Céu 25: Cho mach dién R, L, C v&i u y = 2008/2 cos100xt (V) va R =100+/3 (Q). Hiéu dién thé hai ddu doan

mach MN nhanh pha hon hiéu thé hai dau doan mach AB mét goc 2—3“ Cuong do dong dién i qua mach cé

biéu thirc nao sau day?

R L C
A. iz\/ECOS(IOOTEt-F j(A) A|_”B
B.i= \/Ecos(lomm J(A)

C. i=+/2cos 100nt — = |(A)
3

T

D. i=+/2s cos(lOOnt - gj (A)

Cau 26: Trong thi nghiém Iang, dung hai anh sang c6 budc song A = 0,6(um) va A' = 0,4(um) va quan sat mau
clia van gitra. Hoi trong khoang gitra hai van sang thir 3 ¢ hai bén van sang giita cia 4nh sang A co tong cong
bao nhiéu van c6 mau giéng van sang giira:

Al B.3 C.5 D.7
Cau 27: Chiét suat ciia nudc ddi voi tia do 1a ng, tia tim 13 n,. Chiéu tia sing tGi gdm ca hai anh sang do va tim

L A s e e 1 o1 .y
tr nude ra khong khi voi goc tdi i sao cho — < sini <— . Tia 16 la:

I N4
A. tia do B. tia tim
C. ca tia tim va tia do D. khong c6 tia nao 16 ra
Cau 28: Quang pho mat troi ma ta thu dugc trén trai dat la quang pho
A. vach hap thu B. lién tuc C. vach phat xa D. ca A, B, C déu sai

Céu 29: Hi¢u thé giita anot va catot trong mot dng Ronghen 1a U = 10°(V). D¢ dai song tia X phét ra c6 gia tri
nho nhat 1a bao nhiéu?

A. 12.10"(m) B.0,12.10"°(m) C.1,2.10"°m) D. 120.10'%(m)

Cau 30: Hién tuong mot vach quang phd phat xa sang tré thanh vach t6i trong quang phd hap thy duogc goi la:
A. su tan sic anh sang B. sy nhiéu xa anh sang
C. su dao vach quang phd D. su giao thoa anh sang don séc

Cau 31: Mot vat khi hap thy anh sang c6 budc song A; thi phat xa 4nh sang co budc song A,. Nhan xét nao
dang trong cac cau sau?

A >y B. A=A C. M <Ay D. Mét}'/ khac
Céu 32: Mot anh sang don séc c6 tin s6 4.10"*(Hz). Budc song cua tia sang ndy trong chan khong 1a:

A. 0,25(um) B. 0,75(mm) C. 0,75(um) D. 0,25(nm)
Céu 33: Tinh van toc ban dau cuc dai cua electron quang dién biét hiéu dién thé ham 12(V)?

A. 1,03.10°(m/s) B. 2,89.10°(m/s) C. 2,05.10°(m/s) D. 4,22.10%m/s)
Cau 34: Khi nguyén tir Hidro buc xa mot photdn anh sang c6 budc song 0,122(um) thi nang lwgng cua nguyén
tir bién thién mot luong:

A.5,5(eV) B. 6,3(eV) C.10,2(eV) D. 7,9(eV)
Cau 35: Mot chit phat quang c6 kha ning phat ra 4nh sang mau vang luc khi duoc kich thich phat sang. Hoi
khi chiéu vao chit d6 anh sang don sic nao dudi ddy thi chat d6 s& phat quang?

A. Luc B. Vang C. Da cam D. bé
Cau 36: Mot ph6ton cd nang lugng 1,79(eV) bay qua hai nguyén tir c6 muc kich thich 1,79(eV), nam trén
cung phuong cta photon téi. Cac nguyén tir nay cé thé & trang thai co ban hoac trang thai kich thich. Goi x 1a
sO photon co thé thu duge sau do, theo phuong ciia phdton téi. Hay chi ra dap so sai:

A.x=0 B.x=1 C.x=2 D.x=3
Cau 37: B'1 ¢6 chu ky ban rd 1a 8 ngay. Do phong xa ctia 100(g) chat d6 sau 24 ngay:
A. 0,72.10"(Bq) B.0,54.10""(Bq) C.5,75.10'°(Bq) D. 0,15.10"(Bq)

Cau 38: Mot chit phong xa c6 chu ky ban rd 1a 360 gio. Khi ldy ra st dung thi khdi lugng chi con 3% khéi

lwong lic méi nhan v&. Thoi gian tir lic méi nhan vé dén lic st dung:
A. 100 ngay B. 75 ngay C. 80 ngay D. 50 ngay

4
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Cau 39: Tim phat biéu sai vé phan (g nhiét hach:
A. Sy két hop hai hat nhin rat nhe thinh mot hat nhan ning hon va téa ra ning luong
B. Mdi phan tmg két hop toa ra nang luong bé hon mdt phan tng phan hach, nhung tinh theo cung khdi
lwong nhién liéu thi phan tng két hop toa ra nang lugng nhiéu hon
C. Phan g két hop téa ra nang lwong nhiéu, lam néng moi truong xung quanh nén ta goi 1a phan g nhiét
hach
D. Con ngudi da thuc hién duge phan tng nhiét hach nhung dudi dang khong kiém soat duge d6 13 sy nd cua
bom H
Cau 40: Trong cac loai: Photon, Mézon, lepton va Barion, cac hat so cép thudc loai ndo c6 khdi lugng nghi
nho nhat:
A. ph6ton B. lepton C. mézon D. barion

PHAN RIENG: Thi sinh chi dugc chon 1am 1 trong 2 phin: Phin I va Phén II
Phan I: Theo chwong trinh Chuan (10cdu, tir cau 41 dén cdiu 50):

Céu 41: Mot chat diém M dao dong diéu hoa theo phuong trinh: x =2,5 cos(lOnt +gj (cm). Tim toc do trung

binh ctia M trong 1 chu ky dao déng:

A. 50(m/s) B. 50(cm/s) C. 5(m/s). D. 5(cm/s)
Cau 42: Dau mot 10 xo gin vao mot 4m thoa dao dong vai tan sd 240(Hz). Trén 10 xo0 xuét hién mot h¢ thong
song dung, khoang cach tr nut thir 1 dén nat thtr 4 1a 30(cm). Tinh van tdc truyén séng:

A. 12(m/s) B. 24(m/s) C. 36(m/s) D. 48(m/s)

Cau 43 Chon phat b1eu dung khi n6i vé cac loai song vo tuyén:

A. Song dai chu yéu dugc dung dé thong tin dudi nude

B. Song trung c6 thé truyén di rat xa vao ban ngay

C. Song ngin ¢6 nang lugng nho hon song dai va song trung

D. Ca A, B, C déu ding
Cau 44: Cho doan mach nhu hinh v€. Dién 4p hi€u dung giilra hai dau cudn day, giita hai ban tu dién, giira hai
dau doan mach 1an luot 1a U, Uc, U. Biét U, = UC\/E va U = Uc. Cau nao sau day ding voi doan mach
nay? c
A. ViUcq # Uc nén suy ra Z # Zc, v@y trong mach khong xay ra cong huong — N —

B. Cudn day c6 dién tr¢ khong dang ke

C. Cudn day co dién tro dang ké. Trong mach khong xay ra hién tugng cong huong

D. Cudn day c6 dién tré dang ké. Trong mach xay ra hién tugng cong huong
Cau 45: Hai dudng dic trung von-ampe ciia mot té bao quang dién cho trén do thi & hinh bén 1a (g véi hai
chum sang kich thich nao:

A. Hai chum sang kich thich c6 cung budc song

B. C6 cung cuong do sang

C. Budc song khac nhau va cudng do sang bang nhau

D. Budc song gidng nhau va cuong do sang bang nhau
Cau 46: Sy phat xa cam ung la gi?

A. D06 1a su phat ra photon bdi mot nguyén tir

B.bé la sy phat xa cua mot nguyén tir ¢ trang thai kich thich dudi tac dung ctia mét dién tir trudng c6 cung

tan so

C. D6 1a sy phat xa dong thoi ctia hai nguyén tir ¢6 tuong tac 1an nhau

D. D6 1a su phat xa ciia mdt nguyén tir & trang thai kich thich, néu hap thy thém mot photon co cing tan s6
Céu 47: Sau 8 phan rd o va 6 phan rd . Hat nhan ***U bién thanh hat nhan gi:

A. 2pb B. 219, C. 219B; D. 2Ra
Cau 48: Cac tuong tac va ty phan ra cac hat so cép tuan theo cac dinh luat bao toan:

A. khéi luong, dién tich, dong lugng, momen dong lugng

B. dién tich, khdi lugng, ning lwong nghi, dong luong

C. dién tich, khdi lwong, ning lwgng nghi, momen dong lugng

D. dién tich, dong lwrong, momen dong lwong, ning lugng toan phan (bao gdm ca ning lugng nghi)

U

Cau 49: Hat Xi trir (E7) c6 spin s :% va dién tich Q = —1. Hat nay chira hai quac la va no la to hop cua ba

quac. D6 14 to hop nao sau day?
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A. (ssd) B. (sdu) C. (usd) D. (ssu)
Cau 50: Thi nghiém giao thoa anh sang v&i khe Iang, hai khe cach nhau 3(mm) va cich man 3(m). Anh sang
thi nghiém c6 budc song trong khoang 0,41(um) dén 0,65(um). S6 birc xa cho vén téi tai diém M trén man
cach van sang trung tam 3(mm) la:

A.2 B.3 C.4 D.5

Phan II: Theo chwong trinh Nang cao (1 0 cau, tir cdu 51 dén ciu 60):
Cau 51: Momen quan tinh cia mot vat ran khong phu thugc vao
A. khdi luong cua vat B. téc d6 goc cua vt
C. kich thudc va hinh dang cua vét D. vi tri truc quay cua vét
Céu 52: Phuong trinh nao sau day biéu dién mdi quan hé giira van téc goc o va thoi gian t trong chuyén dong
quay nhanh dan déu cuia vat rin quay quanh mot truc ¢ dinh?
A. =2+ 0,5t%(rad/s) B. ® =2 — 0,5t(rad/s)
C. o =-2-0,5t(rad/s) D. ® =-2 + 0,5t(rad/s)
Cau 53: Cho mot chét diém chuyén dong tren dudng tron tdm O nhu hinh v€ va c6 vecto momen luc M/ A

khong d6i hu'ong 1én va momen dong hrong L/A Chit diém chuyén dong Al M/A
A. tron déu cung chiéu kim dong hd
B. tron nhanh dan déu ngugc chiéu kim dong hd CD
C. tron cham défln déu cung chiéq kim dét}g ho ‘ 1-
D. tron cham dan déu ngugc chiéu kim dong ho L/A
Cau 54: Mot thanh manh AB dong chat tiét dién déu, chidu dai A, c6 thé quay xung quanh truc nim ngang di
qua dau A cta thanh va vudng goc véi thanh. B qua ma sat & truc quay va sirc can ciia moi truong. Momen

) ’ 5 A 7,: 2\ 1 \ . A . \ A 5 A A A
quan tinh cia thanh doi voi truc quay la 1= 3 m\? va gia tdc roi tu do 1a g. Néu thanh duoc tha khong van toc
dau tir vi tri nim ngang thi t&i vi tri thang ding dau B cua thanh ¢6 tbe d6 v bang:

PNELS B. |28 C. \3gh D. | &
A 3 3L

Céu 55: Tinh d6 co chiéu dai cia mot cai thudc co chiéu dai riéng bang 30(cm), chuyén dong véi toc do v =
0,8c:

A. 3(cm) B. 6(cm) C. 18(cm) D. 12(cm)
Cau 56: Mot tau hoa tir xa chay vao ga véi van tdc khong d6i 10(m/s). Khi dén gan, tau kéo mot hoi coi dai,
nguoi dung o san ga nghe dugc am cua hoi 001 VO‘l tan s6 1250(Hz). Sau khi nghi, tau chuyén dong de dl tiép
va luc dat van toe nhu ci, tau lai kéo coi voi tan s6 nhu cii. Ngudi d6 s& lai nghe tiéng coi tau véi tan sd bao
nhiéu? (van tdc truyén 4m trong khong khi 1a 340 m/s)

A. 1178,6(Hz) B. 1250(Hz) C. 1325,8(Hz) D. Mot dap s6 khac
Cau 57: Chon phat biéu sai khi néi vé dién tir truong:

A. Khi mot tir truong bién thién theo thoi gian, no sinh ra mot dién truong xody

B. Di¢n truong xody la di€n truong ma dudng stc la nhitng dudng cong

C. Khi mét dién truong bién thién theo thoi gian, né sinh ra mot tir trudng xody

D. Ttr truong xody la tu truong ma duong cam Ung tir bao quanh cac dudng sirc dién truong
Cau 58: Can ghép mot ty dién ndi tiép voi cac phan tir khac theo cach nao duéi day, dé duoc doan mach xoay

chiéu ma cudng d6 dong dién qua né tré& pha Z so v6i dién 4p hai dau doan mach? Biét ty dién trong doan

mach nay c6 dung khang 20(Q)

A. Mot cudn cam thuan c6 cam khang bang 20(Q)

B. Mot dién tr¢ thuan co do 16n bang 20(Q)

C. Mot dién tré thudn c6 d6 10n bang 40(Q) va mot cudn cam thuan c6 cam khang bang 20(Q)

D. Mot dién tro thuan ¢ d6 16n bang 20(Q) va mot cudn cam thuan co cam khang bang 40(Q2)
Cau 59: Tim d6 phong xa ciia mo = 200(g) chat it phong xa £3'1. Biét rang sau 16 ngay lugng chét d6 chi con
lai mot phan tu ban dau:

A. 9,22.10"(Bq) B.2,30.10'%Bq) C.3,20.10"(Bq) D. 4,12.10"(Bq)
Cau 60: Pion trung hoa dimg yén c6 ning lugng nghi 14 134,9(MeV) phan ra thanh hai tia gamma 7° — y + .
Budc song cua tia gamma phat ra trong phan ra cia pion nay la:

A.9,2.10"°(m) B. 9200(nm) C.4,6.10"*(m) D. 1,8.10"*(m)
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1D,2A,3A,4A,5A,6A,7B,8A,9A,10C,11B,12B,13A,14A,15D,16B,17B,18C,19B,20C,21A,22D,23A,24A,25A,
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A48D,49A,50A,51B,52C,53C,54C,55D,56A,57B,58D,59A,60D
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