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CHUONG II: SONG CO
A.TOM TAT LY THUYET:
1. Song co hoc:
a. Song co hoc trong thién nhién:
- Pinh nghia: Séng co 14 nhitng dao dong co lan truyén trong mdi trudng vat cht.
- Song ngang: 1a soéng trong d6 cac phan tr cia modi truong dao dong theo phuong vuong goc voi
phuong truyén séng.
- Séng doc: 1a song trong dé cac phan tir cia moéi trudong dao dong theo phuong trung véi phuong
truyén song.
b. Buwéc séng:
- Khoang céch giita hai diém trén phuong truyén séng gan nhau nhéat va dao dong cung pha v6i nhau
goi 1a budc song.
- La quing dudng ma séng truyén duoc trong mot chu ki.

- Cong thic: A = v.T = %

¢. Chu Ki, tin s6 va van toc ciia séng:
- Chu ky: Chu ky dao dong cta cac phan tir vat chit ma song co hoc truyén qua déu nhu nhau va bang
v6i chu ky dao dong ciia ngudn. D6 1a chu ky song.
- Van tdc truyén séng: Van tdc truyén pha dao dong goi 1a van tdc song.
d. Bién d¢ va ning lwgng séng:

Qua trinh truyén song 14 qua trinh truyén nang luong. Truyén cang xa thi ning lugng cang giam,
bién do cling gidm theo.

e. Phwong trinh song: uy = aycos(ot +o+ wi) = amcos(ot+o+ Zn%)
v

Do 1éch pha giira hai diém cach nguon mot khoéng d;, d:
— |d1_d2|_ |d1_d2|
0] =2r

hay Ap = a)9 = 272'9
v A

2. Giao thoa song:
a. Song két hop:
- Hai nguén dao dong cung tan s0, ¢6 do léch pha khong d6i theo thoi gian goi 14 2 ngudn két hop.
- Song ma do 2 ngudn két hop phét ra goi 1a 2 séng két hop.
b. Hién twong giao thoa:
Hién tuong giao thoa 13 hién twong hai song két hop khi gip nhau thi c¢6 nhiing diém ¢ d6
chiing luén tang cuong 1an nhau: C6 nhimng diém ¢ d6 ching ludn triét tiéu 1dn nhau.
- Cyc dai giao thoa: Ap=k2mx; d,—d, =k4; (k =0,41, iZ,...)

A

- Cyc tiéu giao thoa: A@=(2k +1)m; d, —d, = (2k+12) 75 (k=0,+1,%2,...)

3. Song dung: ) )
a. Pinh nghia: Song c6 cdc nut va cac bung c6 dinh trong khong gian. Cac diém bung hodc

r < R , . A A A A A /1
cac diém nut cach déu nhau mot s6 nguyén lan rE
4. Diéu kién dé c6 song dirng:

N A .
* Hai dau déu la nut song: | = kE (keN")

) 5 A
* Mot dau 1a nat song con mot dau 1a bung song: | = (2k +1) 2 (keN)
5. Song am:
a. S6ng am va cam giac am: )
- Binh nghia: Song co hoc c6 tan so tir 16 Hz dén 20.000 Hz. Gay cam giac am.
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- Song siéu 4m: Séng co hoc ¢o tan s6 > 20.000 Hz.
- Song ha 4m: Séng co hoc ¢o tan sb < 16 Hz.

b. Sw truyén 4m — Van téc am:
- Séng am 1a song doc nén chi truyén duge trong méi trudng ran, 16ng va khi.
- Van toc am phu thudc vao tinh dan hdi, nhiét d6 va mat do méi trudng.
- Van tc 4m trong chét long nhé hon van tdc truyén am trong chit rin va 1on hon vén tdc truyén am
trong chat khi.

c. Pg cao ctia Am: DO cao cia am 1a mdt ddc tinh sinh 1i cia am, phu thudc tan so.

d. Am sic: La mot dic tinh sinh 1i ciia Am, phy thudc tan s6 va bién do.

e. cwong d§ am:

Cuong d6 am I: 1a luong nang lugng duge song am truyén trong 1 don vi thoi gian qua 1 don
vi dién tich dat vudng goc véi phuong truyén. Pon vi: W/m?: = % :g
(voi song cau thi S 1a dién tich mat cdu S=47R?).

f. mlrc cwong do amL: L= IgIl (Ben) thuong ding dB (déxibel) véi: L =10. IgIl
0 0

Chon I 6 tin s§ f=1000 Hz dé 1am cuong d6 am chuén (I ~10? W/m?).

g. Do to ctiia am: phu thudéc mirc cuong do am

B. TRAC NGHIEM ( 60 cau)

Cau 1. Toc d6 truyén song trong mot moi trudng

A. phu thudc ban chat méi trudong va tan sb song. B. phu thudc ban chit méi trudng va bién song.

C. chi phu thudc ban chat méi truong. D. chi phy thudc bién do song.
Cau 2. Song doc

A. khong truyén dugc trong chét ran.

B. tmyen dugc trong chit ran, chét 16ng va chét khi.

C. truyén dugc trong moi chat, ke ca chan khong.

D. chi truyén duoc trong chat ran va bé mit chat 1ong.
Cau 3. bai lugng nao sau day cta sOng co khong phu thude vao méi truong truyén song?

A. Bién do. B. Tdc dd truyén song. C. Tén sb. D. Budc song.
Cau 4. Téc do truyén song

A. 1a toc d6 ciia cac phan tir vat chat.

B. 12 tbc do truyén pha dao dong.

C. 14 tdc d6 truyén pha dao dong va toc dd ctia cac phan tir vat chét.

D. phuy thudc vao bién do song.
Cau 5. Trong céc phat biéu sau day, phat biéu nao sai?

A. Budc song la quang duong song truyen dugc trong khoang thoi gian mot chu ki.

B. Hai diém cach nhau mét sb nguyén lan nira budc song trén mot phuwong truyén song thi dao
dong nguoc pha nhau.

C. Budc song 1a khoang cach ngin nhét giita hai diém trén mot phuong truyén séng dao dong
cung pha.

D. Hai diém cach nhau mot s6 nguyén lan nira bude song trén mot phuong truyén séng thi dao
dong cung pha.
CAau 6. Tan s6 cia mot soéng co hoc truyén trong mot moi truong cang 1on thi

A. budc song cang nhd. B. chu ki cang tang.

C. bién d¢ cang lon. D. toc do truyén séng cang giam.
Cau 7. Phat biéu nao sau day 1a sai?

A. Quaé trinh truyen song 1a qua trinh truyén ning luong.

B. Trong su truyén song chi 6 pha dao dong truyén di, cac phan tir vt chat dao dong tai chd.

C. Song co hoc la sy lan truyén ctia dao dong trong moi truong vat chat theo thoi gian.

D. Téc d6 truyén song trong moi truong phu thude vao tan sO song.
Cau 8. “Khi séng truyén cang xa nguon . . cang giam”.

Chon cum tir thich hop nhét sau day de dién vao chd tréng cho hgp nghia.
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A. tan s6 song. B. bién do. C. téc do truyén song. D. nang lugng song.
Cau 9. Budc song la

A. quing dudng ma moi phén tor cua moi truong di dugc trong mot giay.

B. khoang céach giita hai phan tir cua song dao dong cung pha.

C. khoang céch gitra hai vi tri xa nhau nhat ctia mdi phan tir song.

D. khoang céch giita hai phan tir song gan nhau nhat trén mot phuong truyén song dao dong cung
pha.
Céau 10. Song dung la

A. song khong lan truyén nira do mot vat can chan lai.

B. song duogc tao thanh giita hai diém c6 dinh trong mot méi truong.

C. song duoc tao thanh do su giao thoa ctia song tdi va song phan xa trén cung mot phuong.

D. trén mot soi ddy ma hai dau duoc giit ¢6 dinh.
Cau 11. Khi c6 séng dirng trén mot day dan hoi, khoang cach ngin nhét gitta bung song va nat song
la

A. mot budce song. B. hai 1an buéc song.
C. mdt ntra bude song. D. mét phan tu bude song.
Cau 12. Khi c6 song dimg trén mot day dan hoi, khoang cach giira hai bung song
A. ludn bang mdt budc song. B. ludn bang hai lan budc song.
C. ludn bang mot nira budc song. D. bang mdt s6 nguyén lan nira budc song.

Cau 13. Pé c6 song dimg xay ra trén mot s¢i day dan hoi voi hai dau day déu 13 nat song thi
A. chiéu dai day bang mot phan tu bude song.
B. chiéu dai day bang mot sb nguyén 1an nira budc song.
C. budc song ludn dung bang chiéu dai day.
D. budc song bang so 16 1an chiéu dai day.
Cau 14. Ta quan sat thay hién tuong gi khi trén mot soi day c6 song ding?
A. Tit ca cac phan tir cua ddy déu dimg yén.
B. Tét ca cac phan tir ciia ddy déu dao dong.
C. Tt ca cac phan tir ctia diy déu dao dong véi bién do bang nhau.
D. Trén day c6 nhitng diém ludn dng yén.
Cau 15. Toc do truyén song trén mot soi day dan hoi duoc cang thang & hai ddu phy thudc vao
A. bién d0 song. B. chiéu dai doan day. C. tan sb song. D. suc cang day.
Cau 16. Trong mot moi truong co su giao thoa ciia hai song két hop, thi hai song thanh phan tai
nhiing diém dao dong v&i bién do téng hop cuc dai sé c6 do 1éch pha la

A. Ap=k2x. B. Ap=(2k+1)z. C. A¢:(2k+1)%. D. Ap=kn.

Cau 17. Song tai hai ngudn A va B ¢6 dang u = asinwr . Song tir A va B clng truyén dén diém M
cach A vaBlan luotla d; va d,. M la diém dao dong vai bién do cuc tiéu trong vung giao thoa khi

A d,—d, :(Zk +%}§.B. d, —d, :(k+%j/1. C. d,—d, =(k +1)§. C. d,—d, =(2k +1)

Cau 18. Dé hai song phat ra tir hai nguon két hop ciing pha khi gap nhau tai mot diém trong mot moi
truong co tac dung tang cuong 1an nhau, thi hiéu dudng truyen cta ching luén bang
A. mdt s6 nguyén lan budc song. B. mot s6 nguyén lan nira budc song.
C. mot sb chan lan budc song. D. mét s6 1& 1an bude song.
Cau 19. Chon cum tir thich hop nhét dé dién vao chd trdng trong cau sau day cho hop nghia.
“Trong hién twong giao thoa ciia hai nguon két hop cing pha, tai nhitng diém ma hiéu

dwong di bang mét ...... ldn bwdc séng thi hiéu sé6 pha bang ...... nén bién do song ......... »
A. s0 nguyén; 2Kz ; nho nhat. B. so I€ ntra; 2Kz ; nho nhat.
C. s0 nguyén; (2k +1)x ; 16n nhat. D. s6 nguyén; 2kz ; 16n nhat.

Cau 20. bé khao sat giao thoa song co, nguoi ta bb tri trén mat nudc nam ngang hai ngudn két hop
A va B. Hai nguon nay dao dong dleu hoa theo phuong thang dung, cung pha. Xem bién dg song
khong thay d6i trong qua trinh truyén song. Cac diém thudc mit nudc va nam trén dudng trung truc
cua doan AB sé
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A. dao dong voi bién do béng ntra bién do cuc dai. B. dao dong véi bién dd cuc ticu.

C. dao dong voi bién do cuc dai. D. khéng dao dong.
Cau 21. Trong giao thoa séng nudc, khoang cach ngan nhét tir trung diém O cta hai ngudn két hop
A va B, cung pha dén mot diém dao dong véi bién do cuc dai trén doan AB 1a

A & B. 3—/1 C. i D. 3—/1

2 2 4 4

Cau 22. Diéu kién dé co giao thoa song 1a

A. hai song chuyén dong nguoc chiéu, giao nhau.

B. hai séng chuyen dong cung chiéu, giao nhau.

C. hai séng cung tan sb, do léch pha khong d6i, giao nhau.

D. hai song cung budc song, giao nhau.
Cau 23. Khi mot song mit nude gap mot khe chin hep c6 kich thude nho hon bude song thi

A. song truyén thing qua khe.

B. song gap khe bi phan xa nguoc lai.

C. song gap khe s& dumng lai.

D. song truyén qua khe giéng nhu khe 1a mot tim phat song méi.
Cau 24. Tai nguoi c6 thé nghe duoc

A. céc am thanh ¢6 tan s6 tir 16Hz dén 20000Hz.

B. cac 4m thanh c6 du cac tan s tir thap dén cao.

C. cac am thanh c6 tan sd trén 16Hz.

D. céc am thanh ¢6 tan s6 duéi 20000Hz.
Cau 25. Cudng d¢ am thanh duoc xac dinh bang

A. ap suit tai diém ctia moi trudng ma séng 4m truyén qua.

B. binh phuong chuyén dong dao dong cta cac phan tir méi truong (tai diém ma séng am truyén

qua).

C. nang luong ma song am truyén qua trong mot don vi thdi gian qua mot don vi dién tich dat
vuong goc voi phuong truyen song.

D. co ning toan phan ctia mot don vi thé tich ctia méi trudng tai diém ma song 4m truyén qua.
Cau 26. Cac dac tinh nao sau day khong phdi 1a cua song am?
A. Toc do truyén song dm phu thude vao tinh dan hoi, khéi lugng riéng (mat do) va nhiét d6 ciia moi
truong truyén song.

B. Song 4m 1a nhing séng co hoc lan truyén trong mdi truong vét chat va trong chan khong véi
van tdc hiru han.

C. Trong cing mdt mdi trudng, soéng am do cac ngudn khac nhau phét ra déu truyén di véi cling
mot van tdc.

D. Téc do truyén 4m trong chat ran thuong 16n hon trong chat long va trong chat long 16n hon

trong chat khi.
Cau 27. Am sic 1a mét dic tinh sinh 1i ctia &m
A. chi phu thudc vao bién do¢. B. chi phu thudc vao tan so.
C. chi phu thudc vao cudng do am. D. phu thudc vao tan sb va bién do am.

Cau 28. Luong nang lugng truyén qua trong mot don vi thoi gian qua mot don vi dién tich dit vuéng
goc v6i phuong truyén am goi 1a

A. nang lugng am. B. d¢ to ctia am. C. cuong do am. D. mtrc cuong do am.
Cau 29. Khi mot song am truyén tir khong khi vao nuéc thi dai luong nio sau day luon khong thay
doi?

A. Téc do. B. Budc song. C. Chu ki. D. Nang luong.
Cau 30. Khi mét song am truyén tir khong khi vao nuée thi bude song cua song

A. ludn giam vi tan sO song tang. B. ludn ting vi tan s6 song giam.

C. ludn tang vi toc do truyén song ting. D. ludn giam vi téc do truyén séng giam.

Cau 31. Phat biéu nao sau  day khong dung?
A. Am nghe duoc c6 tan sb trong mién tir 16Hz dén 20kHz.
B. V& ban chat vat 1i thi song am, song siéu am, song ha &m déu 1a séng co hoc.
C. Song siéu 4m 14 séng am duy nhit ma tai ngudi khong nghe thiy dugc.
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D. Séng 4n truyén trong khong khi 1a song doc.

Cau 32. Mot song 4m c¢6 tan s6 200 Hz lan truyén trong méi trudng nude véi van tde 1500 m/s. Bude
song cua song nay trong nudc la

A. 75,0 m. B.7,5m. C.3,0m. D. 30,5m.
Cau 33. Mot song am c6 tan sb xac dinh truyén trong khong khi va trong nude véi van tde 1an luot 1a
330 m/s va 1452 m/s. Khi séng 4m truyén tir nude ra khong khi thi budce song ciia nd s&

A. giam 4,4 lan. B. giam 4 lan. C. ting 4,4 lan. D. tang 4 lan.
Cau 34. Nguon phat séng dugc bicu dién: u =3cos207zt(cm). Van te truyén séng la 4 m/s. Phuong

trinh dao dong ctia mot phan tir vat chat trong méi trudng truyén séng cach ngudn 20cm 1a

A u :3cos(20ﬁt—%j(cm). B.u =3cos(20;rt+%)(cm).

C. u=3cos(20zt—r)(cm). D. u=3cos(20zt)(cm).
Céau 35. Trén mot soi day dan hdi dai 2,0 m, hai dau ¢6 dinh c6 song dung véi 2 bung séng. Bude
song trén day la
A. 2,0m. B. 0,5m. C.1,0m. D. 4,0m.
Cau 36. Mot soi day dan hoi 80cm, dau B giir ¢ dinh, dau A dao dong diéu hoa vai tan sé 50 Hz.
Trén day c6 mot song ding v6i 4 bung séng, coi A va B 1a nat song. Van tde truyén song trén day 1a
A. 10 m/s. B.5mfs. C. 20 m/s. D. 40 m/s.
Cau 37. Mot ngudn phat song dao dong theo phwong trinh U = acos(20zt)(cm) vdi t tinh bang gidy.
Trong khoéang thoi gian 2 s, séng nay truyén di dugc quing duong bang bao nhiéu lan budc song?
A. 10. B. 20. C. 30. D. 40.
Cau 38. Mot song lan truyén voi van tde 200 m/s co budce song 4m. Tan sb va chu ki cta song 1a
A.f=50Hz; T=0,02s. B.f=0,05Hz; T =200s.
C.f=800Hz; T=125s. D.f=5Hz;T=0,2s.
Cau 39. Mot song c6 tan sb 500 Hz, c6 toc do lan truyén 350 m/s. Hai diém gan nhau nhat trén
phuong truyén song phai cach nhau gan nhit mot khoang 13 bao nhiéu dé giita chung c¢6 d6 1éch pha
bang % rad?
A. 0,117 m. B. 0,476 m. C. 0,233 m. D. 4,285 m.
Cau 40. V6i mot song 4m, khi cudong do 4m tang gap 100 lan gia tri cudng do 4m ban dau thi muc
cuong do am tang thém:
A. 100 dB. B. 20 dB. C.30dB. D. 40 dB.
Cau 41. Mot song truyén trén mit nude ¢ bude song 0,4 m. Hai diém gan nhau nhat trén mot phuwong

truyén song, dao dong léch pha nhau goc % , cach nhau
A. 0,10 m. B. 0,20 m. C.0,15m. D. 0,40 m.
Cau 42. Nguon séng c¢6 phuong trinh u = 2C0$(27zt+%j(cm). Biét song lan truyén v&i bude song

0,4 m. Coi bién d6 song khong dbi. Phuong trinh dao dong cuia séng tai diém nam trén phuong truyén
song, cach nguon song 10 cm la

A. U :Zcos(2ﬂt+%j(cm). B.u _2cos[27r —Zj(cm)

C. u—2cos(27rt—37j(cm) D. u=2005(2;zt+37”)(cm).

Cau 43. Mot song co truyén trong moi truong voi tbc d6 120 m/s. O cung mot thoi dlem hai diém gan
nhau nhit trén mot phuong truyén séng dao dong nguoc pha cach nhau 1,2 m. Tan sb ctia song 1a

A. 220 Hz. B. 150 Hz. C. 100 Hz. D. 50 Hz.
Cau 44. Trén mot soi day dan hoi dai 1 m, hai dau cb dinh, c6 song dimg va & giita ddy c6 mot nat
song. Budc song ciia song truyén trén day 1a
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&

A.0,75m. B.2m. o C.o5m. D.15m. "
Cau 45. Trong mot mdi truong sOng co tan s6 50 Hz lan truyén va4i van toc 160 m/s. Hai diém gan

nhau nhét trén cing phuong truyén séng dao dong 1éch pha nhau % cach nhau

A.1,6cm. B. 0,4 m. C.32m. D. 0,8 m.
Cau 46. Trén mit mot chat 10ng c6 mot séng co, ngudi ta quan sat duge khoang cach giira 15 dinh
song lién tiép 1a 3,5m va thoi gian song truyén dugc khoang cach d6 1a 7 s. Tan sb cta song nay 1a
A.0,25 Hz. B. 0,5 Hz. C.1Hz. D. 2 Hz.
Cau 47. Mot song ngang truyén theo chiéu dwong cua truc Ox, c6 phwong trinh séng 1a
u= 6008(4711 -0, 0272'X) : trong d6 u va x tinh bang cm, t tinh bang s. S6ng ndy c6 budc song 1a
A. 200 cm. B. 159 cm. C. 100 cm. D. 50 cm.
Cau 48. Trén mot soi day dan hoi dai 1,8 m, hai du ¢b dinh, dang c6 song dung véi 6 bung song. Biét
song truyén trén day co tan s6 100 Hz. Téc d6 truyén song trén day 1a
A. 60 m/s. B. 10 m/s. C. 20 m/s. D. 600 m/s.
CAu 49. Séng truyén theo truc Ox véi phuong trinh u =acos(4zt—0,027X) (u va x tinh bang cm, t

tinh bang gidy). Toc do truyén ctia sdng nay 1a

A. 100 cm/s. _B.150cmfs. C. 200 cm/s. D. 50 cm/s. )
Céau 50. Mot day dan c6 chiéu dai L, hai dau co dinh. Song dung trén day c6 budc song dai nhat la
A.0,5L. B. 0,25L. C.L. D. 2L.

Cau 51. Ngudn am S phat ra mot am cd cong suat P khong ddi, truyén ding hudng vé moi phuong.
Tai diém A cach S mt doan 1m, muc cuong d§ dm la 70 dB. Gid sit mdi truong khong hap thu am.
Murc cuong do am tai diém B cach nguon mot doan 10 m la

A. 30 dB. B.40dB. C.50dB. D. 60 dB.
Cau 52. Mot song c6 chu ky 0,125 s thi tan so cia song nay la
A. 4 Hz. B. 10 Hz. C.8Hz. D. 16 Hz.

Cau 53. Mot song am truyén trong khong khi. Mirc cudng d6 4m tai diém M va tai diém N 1an luot 1a
40 dB va 80 dB. Cuodng d) am tai N 16n hon cudong dd am tai M:
A. 1000 lan. B. 40 lan. C. 2 lan. D. 10000 lan.
Cau 54. Séng truyén theo truc Ox véi phuong trinh U =acos(4zt—0,027x) (u va x tinh bang cm, t
tinh bang gidy). Toc do truyén ctia song nay 1a
A. 100 cm/s. B. 150 cm/s. C. 200 cm/s. D. 50 cm/s.
Cau 55. Mot soéng am truyén trong thép véi toc do 5000 m/s. Néu do 1éch pha cua soéng am d6 & hai

diém gan nhau nhat cach nhau 1 m trén ciing mot phuong truyén song la % thi tan s clia song bang
A. 1000 Hz B. 2500 Hz. C. 5000 Hz. D. 1250 Hz.
Cau 56. Mot ngudn phat song co theo phuong trinh u = 4C05(47zt —%) (cm). Biét dao dong tai hai

-2 A Ao oon o A Az , LA 1A T £ A
diém gan nhau nhat trén cung mot phuong truyén song cach nhau 0,5m c6 d¢ léch pha la 3 Toc do

truyén cta song do 1a

A.1,0m/s B.2,0m/s. C.1,5mfs. D. 6,0 m/s.
Cau 57. Trong mot ong thang, dai 2 m c6 hai dau ho, hién tuong song dimg xay ra véi mot am c6 tan
s6 f. Biét trong dng c6 hai nut song va tbe do truyén am 13 330 m/s. Tan s f c6 gia tri 14

A. 165 Hz. B. 330 Hz. C. 495 Hz. D. 660 Hz.
Cau 58. Mot sgi day dan hdi, hai dau cb dinh co song dung. Khi tan sd song trén day 1a 20 Hz thi trén
day ¢ 3 bung song. Mudn trén day c6 4 bung séng thi phai

A. ting tan sO thém 20/3Hz. B. giam tan sb di 10 Hz.

C. tang tan s6 thém 30 Hz. D. giam tan s6 di con 20/3Hz.
Cau 59. Tai mot diém M nidm trong méi truong truyén am cd mirc cuong do am 1a Ly = 80 dB. Biét
ngudng nghe cua am do 1a Ip = 109 Wim?, Cuong d6 am tai M c6 d6 lon

A. 10 W/m®, B. 1 W/m’. C.0,1 W/m®. D. 0,01 W/m?,
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Cau 60. Tai diém S trén mit nudc yén tinh c6 nguon dao dong diéu hoa theo phuong thang dung véi
tan s6 50 Hz. Khi d6 trén mit nude hinh thanh hé séng tron dong tdm. Tai hai d1em M, N cach nhau 9
cm trén duong di qua S lu6n dao dong cung pha voi nhau. Biét rang van toc truyén séong nim trong
khoang tir 70 cm/s dén 80 cm/s. Vian tdc truyén song trén mat nude 1a

A. 75 cm/s. B. 80 cm/s. C. 70 cm/s. D. 72 cmls.

Pap an chuwong 2

1 C 11 D 21 A 31 C 41 A o1 D
2 B 12 D 22 C 32 B 42 B 52 C
3 C 13 B 23 D 33 A 43 D 33 D
4 B 14 D 24 A 34 C 44 C 54 C
5 D 15 D 25 C 35 A 45 B 95 D
6 A 16 A 26 B 36 C 46 D 56 D
7 D 17 B 27 D 37 B 47 C 57 A
8 D 18 A 28 C 38 A 48 A 58 A
9 D 19 D 29 C 39 A 49 C 59 D
10 C 20 C 30 D 40 B 50 D 60 A
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