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BO CUC SACH

A.THEO CHU'C NANG
Phan 1: Dé bai
Phan 2: Pap an

- Pap an chi tiét.

- Huong dan khai thac tu phat trién cac van dé tiém ning.
Phan 3: Danh muc tra curu cac van dé tiém ning

- Céc van dé tiém ning ngan gon c6 thé khai thac triét dé
trong 1 dé.

- Céc van dé tiém ning hiém hoc khai thac trong nhiéu
d?e, dé trudc goi ma, dé sau giai quyét, dé sau nita tong
ké.

- Céc van dé tiém nang kho nho duoc lap di lap lai o
nhiéu dé.

Phian 4. Phu luc

- Céc cong cu hd trg (tinh nham, phy luc toan hoc).

- Gioi thiéu mot so dang bai tap.

- Gioi thjéu diém xuyét mot so cau than chu (trong 36 cau
than chu).

B.THEO CAU TRUC

Pé 1. Dao dong & soéng co hoc.

Pé 2. Co — dién.

Pé 3 — 10. Bé luyén tap dot 1(50 cau trac nghiém co dap

an lya chon).

Pé 11, 12. Bé luyén tap dot 1 (50 cau, cac cau dinh luong

chi co dé bai hoc sinh phai tu ghi dap so)

Pé 13 — 17. Bé luyén tap dot 2 (50 cau trac nghiém co dap

an lua chon).

Pé 18. Pé luyén tap dot 2 (50 cu, cac cau dinh luong chi

c¢6 dé bai hoc sinh phai tu ghi dap sd).
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B _ T hy Zc uy Phg
18 PR L UYEN THI

TRINH PO CAO

PE SO 4
Cau 1. Mot chat diém dao dong diéu hoa theo phuong trinh:
s = 5cos(6nt + 0,2m)cm, t tinh bang gidy. Tinh toc d6 dai cua vat
khi i 46 bang 2,5cm.

A.15mv2cm/s.  B. 15m/3cm/s. C.2,5cm/s.  D. 2,5v3cmis.
Cau 2. Cho budc song tia thir 2 va thir tu trong day lai man cua
quang phd Hidré 1an luwot bang 0,0951um va 0,1027um. Tinh
budc song tia thur 2 trong ddy Pasen.

A.0,1285um. B.1,0591um. C.1,2851um. D.0,2011um.
Cau 3. Mot vat dao dong diéu hoa doc mot duong théng theo
phuong trinh: x = 4cos(2nt + ©/6)cm, t tinh bang gidy. Xac dinh
vi tri ma tir d6 vat di tiép 1/3s dugc quing duong dai nhat.

A. 2cm. B.2+/3cm. C. 2+/2cm. D. 4cm.

Cau 4. Cho mach dién xoay chiéu RLC ndi tiép R = Z¢ = 100Q
tan s6 dong dién bang 50Hz, L bién thién. Khi L = 0,65H thi
hiéu dién thé trén cudén cam thuan béng 100V. Khi L = 0,75H thi
hiéu dién thé trén cudn day bang bao nhiéu?
A.100V2V. B. 150V. C. 80V. D. 200V.
Cau 5. Mot 10 xo nhe ¢6 d6 cliing K = 50N/m dugc gan mdi dau
mot vat m; = 200g, m, = 50g. Vat m, lai duoc gén vao mot dau
soi ddy mém, manh nhe khong gian, dau con lai cua soi day duoc
treo vao mot diém cd dinh. Khi vat dang dung yén O vi tri can
bang ngudi ta truyén cho vat mot van téc vo theo phuong thang
dtng. Tinh gia tri 16n nhat cta v dé hé con dao dong diéu hoa.

A.12,5mv/2cm/s. B.50ncm/s.  C.25rcm/s.  D. 25v/3mcmis.
Cau 6. Tim két luan sai vé hop luc tac dung 1én mot chat diém
dao dong diéu hoa.

A.Tai vi tri can bang hop luc luén bang khong.
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B.Tai vi tri bién hop luc theo phuong tiép tuyén véi quy dao 16n
nhat.
C.Bién thién tuan hoan theo thoi gian.
D.C6 phuong chiéu thay doi khi vat dao dong.
Cau 7. Trong mot thi nghiém voi giao thoa ké Y ang nguoi ta
dung mot ngudn sang c6 2 birc xa A1 = 0,60um va A,. Trén mot
doan MN ddi xtmg qua van trung tdm c6 20 van sang mau vang

18 van sang mau do va 3 van sang mau cam. Trong do6 tai 2 mép
MN la van mau cam. Tinh A,.

A.0,640um. B. 0,660um. C. 0,666um D. 0,580um.
Cau 8. Pé xac dinh khéi luong riéng cua khong khi nguoi ta
cho mot con lac don dao dong trong chan khong thi do dugc chu
ky dao dong bang 2s. sau d6 cho con lac don d6 dao dong trong
khong khi, Biét khoi lugng riéng cua vat bang 6500kg/m® va
khoi luong riéng cua khong khi bang 1,3kg/m®. Néu thi nghiém
chinh xac thi chu ky dao dong ctia con lic do duoc phai bang
bao nhiéu?

A.2,002s. B. 2,0002s. C.2,001s D. 2,0001s.
Cau 9. Mach dién xoay chiéu RLC ndi tiép, cudn cam thuan L
bién thién. Khi L = L, thi dién ap trén dién trd c6 biéu thuc: u; =
40c0s(100xt + 0,6w)V. Khi L = L, thi dién ap trén dién trd co
biéu thic: u, = 30cos(100xt + 0,1m) V. Tinh dién ap hiéu dung
trén toan mach.

A.24V. B. 50V. C. 25V2V. D. 60V.
Cau 10. Mot con lac 10 xo dao dong dicu hoa theo phuong thang
ding. Trong mot chu ky thoi gian 10 xo nén 1a 2/15s thoi gian 10
x0 gian la 4/15s. Tinh bi€én do dao dong cua vat.

A.4cm. B. 2cm. C. 1cm D.8cm.

Cau 11. Tim két luan sai vé buéc séng cta séng co hoc.

A.C0 gia tri bat bién khi truyén tir khong khi vao nudc.

B.Biang khoang cach giita 2 diém trén cung phuong truyén song
gén nhau nhat ludn dao dong cung pha.

C.Bing quang duong gon song chay duoc trong 1 chu ky.

D.Phu thudc tan sb song.

Cau 12. Trén mot con tau vii tru khi dang & rat xa trai dat mot
nguoi mudn do khdi luong ctia minh béng mot thiét bi gém mot
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ghé ning 40kg gan voi mot 10 xo cé khoi lugng nho so vor khoi
luong ghé, 10 x0 ¢ dd cung K = 16 000N/m, dau con lai ctia 10
xo0 ¢6 dinh. nguoi d6 ngodi ¢ dinh trén ghé roi kich thich cho ghé
dao dong diéu hoa doc truc 16 xo va do duoc trong thoi gian 1
phat ghé thyc hién duoc 120 dao dong toan phan. Tinh khoi
lugng cua nguoi.

A.50kg. B. 60kg. C. 65kg. D. 66Kkg.
Cau 13. Cho mach dién RCL ndi tiép theo dung thur tu trén, cudn
cam thuan, mach dugc méc vao mot nguodn dién xoay chiéu hjéu

dién thé co biéu thirc: u = 100v/2 cos(wt + /8)V. » bién thién. Khi
® = o, nguoi ta thay doi R thi hiéu dién thé trén doan RC khong
thay doi. Khi © = o, ngu:(‘)'i ta thay d6i R thi hiéu dién thé trén dién
tr& khong doi. Tinh ty s6 =L

wZ

A2, B. ﬁ. C. 2. D. 0,5.

Cau 14. Mot vat dugc tha khong van toc ban dau tir mot vi tri trén
mit phang nghiéng c6 goc nghiéng o. Trong d6 tan a = 0,3. Biét
hé s6 ma sat giita vat va mit phang nghiéng tuan theo quy luat p =
2S.v61 S la khoang cach tir vi tri tha dén vi tri khao sat dugc tinh
bang don vi mét. Tinh thoi gian vat di duoc tir khi tha dén khi vat
di duoc 7,5cm.

1 s
A.gs. B. W S. C. %S. D 0,245s.

Cau 15. Mot sang di hoc Xuan thay trén 14 lidu c6 nhiing giot
suong lap lanh nhu nhitng hat chan chau. Xuan thac mac khong
hiéu hién tuong vat Iy nao lam cho giot swong trong subt tré nén
lung linh thé:

A.Hién tuong giao thoa anh sang. B. Hién tuong phan xa loc lua.
C. Hién tuong tan sac anh sang. D. Hién tuong hap thu anh sang.

CAu 16. Trong thi nghiém giao thoa séng nudc 2 ngudn gidng
hét nhau dao dong vdi phuong trinh: u = 2cos(100nt + 7/3)cm.
Van toc truyén song bang 1,2m/s khoang cach 2 ngudn bang
20cm. Coi bién d6 song khong d6i khi truyén di. Xac dinh so gon
khong dao dong.

A.16 van. B. 17 van. C. 8 van. D. 9 van
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CAau 17. Mot dai phat thanh sir dung céng nghé A —na — 16¢ dung
phuong phép bién diéu bién d6 dé tron dao dong Am tan véi dao
dong cao tan. Pién truong xung quanh ang ten phat song cia dai
phat thanh d6 c¢6 dang: E = Acos(10007t)cos(2.10°tt + n/3)
V/m. A 1a hing s, t tinh bang gidy. Xac dinh tan sd ciua am
thanh dugc song mang di.

A.500Hz. B.1MHz. C.10°+500Hz. D. Hz.

Cau 18. Mot éng sao 7 16 gém mot khe thoi va 6 ndt bam.
Khoang cach tu khe thoi den dau ho cua sdo 1a 30cm. Biét am
truyén trong ong sao voi toc do 330my/s. Co 1€ do qua trinh ché
tao c6 so suat 1am cho khi thoi not @6 (bit hét 6 ndt bAm) nguoi
ché tao thdy Am khong chuan va nghi ngd hoa am bac 2 ¢ cudng
d6 kha 3. Tinh tan s6 hoa 4m bac 2 cta not do.
A.225Hz. B.550Hz. C. 275Hz. D. khong co.
Cau 19. Mot soi day dan dai 1,2m khi dugc gay thi trung diém
cia day dan dao dong vdi bién do (bién do tirc thoi) 3cm, tinh
bién do tai mot diém cach dau day 20cm khi do.
A.3cm. B.3V3cm.  C.1,5V3cm. D. 1,5¢cm.
Cau 20. Hom nay Tai 1én tham thay day ly. Tai thay nha thay
khong mac dién véi dién ludi quoc gia ma thay cac thiét bi dién
duoc kéo day 1én mai nha ¢ d6 c6 mot “tam lop”. Tai cho rang d6
14 mot thiét bi phat ra dién. Ban hay giai thich cho Tai biét thiét
b1 d6 hoat dong dua trén hi¢n tuong vat 1y nao?
A.Hién tugng quang dién ngoai.
B. Hién tugng quang dién trong.
C. Hién tuong phat quang.
D. Hién tugng cam tng dién tur.
Cau 21. Trén mot phuong truyén song. Tai thoi diém to diém A
dang dat d0 cao cuc dai, diém B gén A nhét dang di Ién qua vi tri
can bang. Phuong trinh dao dong tai A 1a u = 2cos(100xt + =/3)cm.
Viét phuong trinh dao dong tai C trén phuong truyén séng voi A,
B, cach A mdt khoang bang 1/3 budc song khong cung phia véi B.
A.u = 2c0s(100xt + =/2)cm. B. u=-2cos(100xt)cm.
C. u=2cos(100nt - m/3)cm. D. 2co0s(100nt - w/2)cm.

109+ 500
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Cau 22. Trong thi nghiém giao thoa séng nudc 2 ngudn két hop
O;; O, cach nhau 20cm dao dong cung pha, song dugc tao ra co
budc song 2cm. Xét trén dudng thang A di qua O, vudng goc véi
0,0, c6 mot diém M cach O, 10cm. Xac dinh khoang cach tir
diém N gan M nhét cling thudc A va nim trong doan MO, dao
dong véi bién do cuc dai dén diém M.

A.1,57cm . B. 2,36cm. C. 1,5cm. D.19/7cm.
Cau 23. Mach chon song LC ¢6 L khong d6i, khi L méc véi tu C,
thi bat dugc séng c6 budc song 15m, khi dung L mac véi tu C, thi
bat dugc séng cd bude song bang 20m. Hoi néu mic voi ca 2 tu
ndi tiép thi bat dugc séng co tan s6 bang bao nhiéu MHz

A.12. B. 30. C.25. D. 2,5.
Cau 24. Mach chon soéng ctia mdt may

thu thanh duoc diéu chinh dé bat cac & | = 7O
bing tan khac nhau. ¢ vi tri chiét ap | ' |

(nim vin dé do soéng) chua van thi -

thanh hién thi & vi tri 120MHz, khi vin

hét nira vong thi thanh hién thj chay vé
vi tri 60MHz. Hoi van nam khoang 1/4

vong thi thanh hién thi & vi tri bao
nhiéu. Cho rang dién dung tu bién thién theo géc quay bang quy
luat ham béc nhat.
A.90MHz. B. 94MHz. C.76MHz. D. 105MHz.
Cau 25. Tim két luan ding vé niang luong lién két:
A.Ning luong lién két cang 16n thi hat nhan cang bén viing.
B.Ning luong lién két 1a ning luong téa ra khi hinh thanh hat
nhan.
C.Ning luong lién két 1a nang lugng cap vao cho hat nhan dé pha
v0 thanh nuclon.
D.Ning luong lién két 1a nang lugng can cap vao cho hat nhan dé
bién thanh hat nhan khac.
CAau 26. Mot tram phat song trén bo bién c6 do cao 500m phat
mot song co tan s6 300MHz dang huéng ra khong gian. Tai mot
noi doc theo bd bién cach tram phat song 20km c6 mot toa nha
cao 6c. Ngudi ta mudn 1ap mot sd gian chao thu dé bat dugc song
c¢6 cuong d6 manh nhat (mdi gian 1a nhitng chao mac & cung do
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cao — cung mdt tang). Tinh do cao cua gian chao thép nhat . Gia

SUr rang song dén an ten bang 2 duong: truyen truc tlep va phan

Xa tir bdi bién, bo qua cac hién twong nhiéu xa, coi rang séng sau

khi phan xa thi nguoc pha.

A.20m. B.4m. C. 10m. D. 15m.
Cau 27. Mot tram bién ap truyén di mot cong suat khong doi dén
mot khu dan cu. Ban dau khu dan cu c6 100 ho hiéu dién thé trén
duong day la 220V. Sau d6 c6 thém 50 ho nhap cu tram phai tang
ap 1én dén 440V. Tinh hiéu suat truyén tai sau khi ting ap.

A.71%. B. 86%. C. 90%. D. 95%.
Cau 28. Séng vo tuyén c6 budc song bang 3m truyén qua tang
dién di 1én vé tinh bi giam 20% cudng do. Biét tang dién li co bé
day 200km, coi qué trinh hap thu cta tang dién li theo quy luat
nhu hap thy anh sang. Tinh hé so hap thy cua tang dién li

A.111.10* (m™). B. 111.10° (m™).

C.111.10° (m™). D. 111.10° (m™).

Cau 29. Nguoi ta ban mot notron c6 dong ning 1,34MeV vao B
theo phuong trinh phan tmg hat nhan: B + n — Li’ + He*. Cho
khoi lugng cua cac hat nhan : mg = 10,0129u, my; = 7,01600u,
Mye = 4,00260u, m, = 1,008665u. Tinh dong nang cua He, biét sau
phan Uing Li va He bay vudong goc nhau.

A. 9,12MeV. B. 5,01MeV.

C.1,03MeV. D. khong ton tai hién tuong nay.
Cau 30. Cho mach dién xoay chiéu gom 3 linh kién thuan R, L, C
méc noi tiép. Biét R = 100vV30, L = 1/= H, C = 0 4F Hiéu dién
thé dat vao 2 dau doan mach co dang: U = 200\/— 2¢0s(100xt +
n/3)V. Viét biéu thire cuong d6 dong dién chay qua mach.

A.i = /2 cos(100xt + /2)A. B. i=2+v2co0s(100xt + 7t/6)A.

C.i=2v2 cos(100nt + w/2)A.  D.i=+/2cos(100xt + n/6)A.
Cau 31. Cho mach dién xoay chiéu gom 3 linh kién thuan: RLC

c L= ik - £ _ 3 104
mac nol tiép. Biet R = 100q, L = — H, C= \/_nF Hiéu dién thé

dat vao 2 dﬁg doan mach c6 dang: u = 200~2c0s(100xt + =/3)V.
Tinh cong suat ti€u thu trén toan mach.
A.100W. B.50v/3W.  C.100v/3W. D.200W.

TRUNG TAM HOA TU - THAY VU DUY PHUONG - 0984 666 104



Sach phat hanh thang 3.2016 http://hoatuphysics.com

Cau 32. Mot dng ronghen hoat dong trong dudi dién ap gitra 2
cuc Anot va Ktot bang 50 000V. Gia su dong dién chay qua éng
bang 1A. Biét c6 0,1% ning luong éng Chuyen hoa thanh nang
luong cua buc xa co budc song ngan nhat. Tinh sé pho tén cua
brc xa ngan nhat phat ra trong 4 phit.

A.62,5.10%hat. B. 150.10*hat.

C. 375.10" hat. D. 75.10"hat.
Cau 33. Mot tua bin tao ra mot suat dién dong xoay chiéu co biéu
thire: & = 100v/2 cos(100xat + «/3). Viét biéu thic tir thong xuyén
qua tua bin

A= —COS(lOOTct n/6) Wh. B. ¢ = %COS(lOOnt + 571/6) Wh.

C.¢= \/‘ 5cos(100xt - ©/6) Wb. D. ¢ = ncos(100xt + 51/6) Wh/
Cau 34. Dong dién chay qua mot doan mach cé biéu thuc la :
i = 2 + 4c0s°(100xt + =/3)A. Cudng d6 dong dién hiéu dung chay
qua doan mach nay bang bao nhiéu?

A2V2 A B. 2v/3A. C.3vV2A D. 4A.
CAu 35. Mot may phat dién co cong suat 10kW can truyen tai dén
mot to may (coi hé s6 cong suat bang 1). Pién tré duong day bang
10V. Tinh hiéu dién thé t6i tiéu giira 2 cuc may phat dé hiéu suat
truyén tai bang 90%.

A.100V. B. 1000V. C. 10 000V D. 2000V.
Cau 36. Cho mach dién xoay chiéu gém dién trd thuan mic ndi
tiép voi mot cudn day c6 cam khang Z, va dién tré thuan r. Biét

Z. =r/3 = R?. Hiéu dién thé cuc dai trén 2 dau doan mach b:?mg

100+/3V. Tinh hiéu dién thé trén cudn day khi hiéu dién thé trén
dién tré thuan bang nira gia tri cyc dai ctia n6 va dang ting.
A.50V3V. B.50V6V. C. 100V. D. 50V.
Cau 37. Cho mach dao dong tu do LC, cudong do dong dién chay
qua mach co biéu thirc: i = 3cos(2.10%:it) (mA), t tinh bang giay.
Tinh dién luong chuyén qua tu trong thoi gian 1/3ns dau.
A.107""C. B. 1,5mC. C. 1,5v3mC. D. 10°C.
Cau 38. Mot nguoi thuc hién mét thi nghiém nhu sau: dat 2 ludi
dao lam rat gan nhau, xen giita 2 dao lam 12 mét s¢i day dong co
duong kinh Imm dé tao ra 2 khe cuc hep, nguot do chiéu mot dén
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laze mi ni vao 2 khe d6 va quan sat trén man hinh cach dao lam
2m ¢ mot sd vach mau do dang hinh chit nhat, khoang cach 2
duong trung binh giita 2 hinh chit nhat lién tiép d6 bang 1,4mm.
Tinh budc song cua den laze.

A.0,65um.  B.0,7um. C. 0,60pm. D. 0,55um.
Cau 39. Soéng dién tir khong c6 tinh chit nao sau day.

A. La soéng doc truyén trong chan khong véi toc do 3.10°m/s.

B. C6 thé xay ra hién tuong giao thoa.

C. C6 thé truyén theo duong vong.

D. S6ng vo tuyén dién tir co thé truyén dugc trong nuéc.

Cau 40. Mot ngdi nha quay hudng tay — nam, cua kinh cua ngoi
nha d6 nghiéng so véi phuong thang dtng, tdm kinh duoc gia
cong lam cho 2 bén mat khong song song ma hop vo1 nhau 1 goc
0,05rad. Mot budi chiéu nang giot ting giot vang, cac tia nang
chiéu vudng goc canh ctra. Nguoi chu nha thay cdc tia nang sic sd
thi ding mot tAm bang trang dit song song canh cura cach canh
cua lm thay tren bang c6 mQt gidi mau cau Vong rong 15mm.
Chiét suit cta tm kinh dbi véi tia d6 va tim chénh 1éch nhau bao
nhiéu.

A.0,03. B. 0,33. C.0,3. D. 0,15.
Cau 41. Trong thi nghiém giao thoa Y ang nguoi ta dung anh sang
c6 bude song 0,6um chiéu vao khe Y ang, khoang cach 2 khe bang
0,5mm, man quan sat cach 2 khe Im. Tinh khoang cach tr van
trung tdm dén van t6i thir 3.

A.2,5mm. B. 3,6mm. C. 4mm. D. 3mm.
Cau 42. Mot nguoi thuc hién mot thi nghiém vé giao thoa anh
sang trang v6i khe Yang. Trong thi nghiém nay, khoang cach 2
khe Y ang bang Imm, khoang cach 2 khe dén man bang 2m.
Nguoi d6 quan sat thay trén man anh c6 mau sac s, nguoi nay
suy luan rang, anh sang trang la tong hop vo sb nhing anh sang
don sic, trén man c6 mau sac sic s0 chung t6 mo1 v1 tri khuyet
thiéu nhimg birc xa. Ngudi ndy mudn tim sb bic xa khuyét thiéu
tai méot vi tri cach tAm man 2mm lién khoét mot khe cuc nhd & do
va dat khe truc chuan ctia mdy quang pho phia sau khe, thdy mot
sO vach den trén man anh. Hoi thi nghiém nay c6 bao nhiéu vach
den. Cho anh sang nhin théy co buoc song 0,38um <A <0,76um.
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A.1 vach. B. 2 vach. C. 3 vach. D. 4 vach.

Cau 43. Mot kim loai c6 cong thoat electron béng 4,14eV. Tinh
gid1 han quang di¢n cua kim loai do.

A.0,35um. B. 0,36um. C. 0,3um. D. 0,5um.
Cau 44. Dong dién xoay chiéu 13 dong dién:

A.C6 chiéu thay d6i theo thoi gian.

B. Bién thién diéu hoa theo thoi gian.

C. buoc tao ra tir mot tua bin quay trong tir truong.

D. C6 tan s6 bién thién theo thoi gian.

Cau 45. Mot kim loai c6 gidi han quang dién bang 0,5um. Ngudi
ta chiéu mot chum sang kich thich c6 budc séng bang 0,25um.
electron ¢6 van toc thoat khoi kim loai 16n nhét béng bao nhiéu?

A.0,39.10° m/s. B.0,93.10° m/s. C.0,39.m/s. B. 0,93.10“m/s.
CAu 46. Trong thi nghiém voéi té bao quang dién ngudi ta chiéu
mot chum sang don sic vao katot. Ban dau do duoc cuong do
dong quang dién bang 1mA sau do6 thay doi cuong do sang thi
thay cuong do dong quang dién bang 1,5mA. Hoi cuong do sang
da tang hay giam bao nhiéu lan.

A.Giam 1,5 lan. B. tang 2,25 lan.

C. Tang 1,5 lan. D. khong d6i.

Cau 47. Mot nguoi lam thi nghiém véi té bao quang dién va veé
ddc tuyén von am pe thi thay duong dic tuyén di qua goc toa do.
Biét gidi han quang dién cua katot bang 0,3ym. Tinh dong ning
ban dau cuc dai cia e trong thi nghiém trén.

A.6,625eV. B. 0. C. 4,05eV. D. 3eV.
CAu 48. Mot mau chat phong xa Na** phong xa thanh Mg** véi
chu ky ban ra la T. Tai thoi diém ban dau mau Na nguyén chat,
thoi diém to = 45h nguoi ta dung may quang pho xac dinh dugc ty
1& khoi 1u:0’ng cua Mg va Na trong mau chat 1a 7:1. Tinh chu ky
béan ra ciia Na**

A.30h. B. 15 ngay. C. 8,9h. D. 15h.
Cau 49. Gia st rang mdi ngudi st dung dién véi cong suat trung
binh 20W. M0t nha may st dung dién hat nhan st dung nang
luong hat nhan tir phan hach U?® véi ning luong hat nhan bang
200MeV do voi do giau U% 1a 25% hiéu suit phat dién 1a 90%.

I8 J& lunay@nn thi tramls b ca®
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Hoi néu nha may ndy mudn cap cho mot dat nudc véi dan s6 90
triéu dan thi mdi nim phai dung khoang bao nhiéu nhién liéu U

A.351kg. B. 531kg. C. 30kag. D. 3000kg.
Céu 50. Tinh chat nao khong dung vé photon.

A.Chi ton tai trong trang thai chuyén dong.

B. C6 khdi luong bang khong.

C. C6 thé truyén qua chan khong.

D. Trong chiim &nh sang don sac moi pho tén cing xung luong.

DAP AN DE SO 4

Céu 1. Pap 4an B 157/3cm/s.
C6 thé ap dung cong thirc (G)LA)2 + (%)2 = 1, tuy nhién néu cac

em da biét * tam anh than toc” thi ta se tinh nhanh hon.

, A A3 5.6.
TaCOX=E:>V:iw2\/— ;T\/_—15 \/—ch8

Xem phu luc 1, cac em hoc thudc phu luc nay dé khi gap tinh
huong quen thudc ta phan xa cho nhanh nhiy.

Cau 2. Pap an C: 1,2813um

Truoc hét ta xac dinh ti a thu 2 va
thu 4 trong d~ay Laiman la nhung tia
nao, vay phal xac dinh quy luat
danh s6 (tu trai sang phai hay tu L2
phai sang trai).

Cac em ghi nhd cau  than chu sau

day: cang dai cang ngin  tuc la g
vach cang dai thi buéc song tuong Hinh 4.9
mg cang ngan (vi vach cang dai thi

&0

2 zo0w
&
<
|

o \ ’ \ h.c A \ 7

nang lyong photon cang lon ma g = — hén lam la cang ngan).

Ap dung quy tac nay ta thay dem tur phai qua tra 1 cac vach c‘ang
dai thi budc song phai cang ngan Theo gia thiét bu’oc song tia thur
2 ngan h(m buoc song tia thu nhat (khong thoa man ) vay phal
danh s6 tu trai qua phai . Ta xac dinh duoc tia thy 2 trong day
Laiman la tia do nguyén tu chuyén tu muc ning luong thu 3)
xuong muc 1 (ky hiéu 1a As;). Tuwong tu tia thu 4 trong day Laiman

la }Lgl Tuong tu tia thu 2 trong day Pasen la Ass.

1 1
Ta co: €53 = €51 — £31 = = — = As3 = 1,285um.
/153 Ast 431

TRUNG TAM HOA TU - THAY VU DUY PHUONG - 0984 666 104
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Chu y: Trén day thay huong dan phuong phap chung . Tuy nhién
c6 thé 1am bai nay nhanh hon néu cac em di duoc trang bi nhiing
k¥ ning “ghi cht”. Ngoai ra v4i bai nay ta c6 thé “gian 1an” bang
cach suy doan . Truoc hét ta xac dinh duoc  tia thu 2 trong day
Pasen chi co thé la Ass vay 2 tia trong day Lai man co quan hé d6
dai vach chi co thé 1a As; va dg; dé tir d6 tinh duoc bude song cia
Ls3 do do ta bot duoc buoc xac dinh quy luat danh s
Cau 3. Pap an B: 2+/3cm.

At = T/3 = véc to quay quét duoc 1 goc v ro- 2N

1 Ag = 27/3 = x = 222 (xem hinh 4.3). o o

4\ - g ] a
Phat trién : Bai toan quang duorng dai nhat 5.
ngan nhat kha pho bién va nhiéu dang , duoi
day thay gioi thiéu mot ghi chu dé cac em tinh
toan co dong hon trong truong hop dac biét.
Ghi chu “6:; 4;3-1; 2; 3)
Giai nghia:

q=1/6 © Spx=AV1

q=1/4 < Spx=AV2

q0=1/3< Smax=AV3
Trong do q = % Khi do khi dé bai cho At ta chi viéc tinh q va d6i chiéu
than ch trén dé ap dung cong thiic tuong Gng
Vi du minh hoa: (xem cau 5).
Cau 4. Dap an C: 80V.
Truoc hét ta tinh gia tri L o dé hiéu dién
thé trén cudn day cuc dai.

R%+ 7% _ 100241002

Khi do ZLO . AT 2000 o )
= LO - ; ~ O,GS(H) 0,63 0,65 0,75 L(H)
Theo hinh 4.4 tur gia tri L o = 0,63(H) do Hinh 4.4

thi dang doc Xuong vay U < 100V. Trong
4 dap an chi co dap an C thoa man.

- Vit con dao dong

I),h al: Ir ,le’? - diéu hoa khi day con
Tat ca ca bai todn bién luan cua dong dién xoay cang.

S . ’ . Y N . N ’ N - Qua trinh dao déng
chiéu déu co thé mo ta bang do thi . Tu cac gia chi co vat 1 tham gia
tr1 dac biét cua bai toan cac em hay phat trién m, dao dong
cac dang doc d06 thi d¢€ duogc bai toan madi . Van Hinh 4.5
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dé nay chung ta sé gap nhicu trong nhitng dé tiep theo.
Cau 5. Pap an C: 25rn cm/s.
Gioi han bién d6 dao dong dé hé con dao déng diéu hoa cua hé

(m1+my)g

duoc tinh theo cong thuc: Anax = = 5cm

= g10’1 han van toc Max (Vmax) = ®.Amax = 5. 5t = 251 cm/s.

ChU y: Chi ¢6 vat 1 dao ddng nén tan s6 goc cua hé la: o = mil :
Phit trién:
- Céc em c6 thé giai bai toan diéu kién can bang cua cac hé khac.
- Thay bai toan kich thich truyén (nhu bai nay ) thanh bai toan kich
thich kéo — tha, kéo truyén.
- C6 thé phdi hop voéi bai toan quang duong cuc dai
Vi du minh hoa . Hé dao dong khac két hop voi quang
dU:O’ng cuc dai.
Cho co hé nhu hinh  4.6. Vat nho co khéi luong  100g
duoc g%“ln voi mét lo xo nhe c6 do cung béng 100N/m, 1o
xo duoc budc vao mot soi day mém , manh, nhe, khong
gian, sot day duoc budc vao mot diém c6 dinh . Tinh
quéang duong t6i da vat co thé di duoc khi con dao dong
diéu hoa trong thoi gian 0,05s.

Giari. Hinh 4.6

Truoc hét ta tinh gioi han bién d6  : Apax = % = lcm.

(xem chuyén dé 7 sach 36 chuyén dé luyén thi than toc, Vii Duy Phuong).

Quang duong to1 da vat di dugc khi con dao dong di€u hoa la quang duong
At 0,05 1

cuc dai {mg voi bién d6 cuc dai. Theo cau 3 ta co: g A nhu
vay quang duong dai nhat la Spax = AV2 = v/2cm.
Cau 6. A

Vi tai vi tri can bang hop luc theo phuong tiép tuyén(luc hdi phuc
hay lyc keo) bang khong. Hop lyc khong nhat thiét bang khong.
Vidu con lac don khi dao dong quy dao co dang duong cong , khi
do hop luc co thé phan tichlam 2 thanh phan, thanh phan tiép
tuyen chinh la lue hoi phuc , thanh phan phap tuyen chinh la lyc
huong tdim . Khi o vi tri can bang tha nh phan tiép tuyen bang
khodng, vat van dang dao déng vén toc kha khong nén thanh phan

phap tuyén 1a luc huéng tam F y =

luc chac chan khac khong, chi co vat dao dong theo qui dao thang

TRUNG TAM HOA TU - THAY VU DUY PHUONG - 0984 666 104
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thi vi1 tri can bang hop luc méi bang khong . Trong dé nay khong
hé noi1 vat dao dong trén quy dao thang nén dap an A sai.

Vi du minh hoa.

Mot con lic don gom vat nho co khéi lwgng  100g duoc bude vao so1 day
mem manh, nhe, khong gian, con lic dao déng tu do trong trong trufO’ng
voi bién d6 bang 4cm. Tinh hop luc tac dung 1én vat khi & vi tri cAn bang
Giai:

Truoc hét ta tinh tan s6 goc cua dao dong

® = \E = 7t (rad/s).

Van toc khi vat o vi tri can bang v = ©.A = 0,04 « (M/s).
Tai vi tri can bang hop luc tac dung 1én vat 1a lyc hudng tam:

2
Fre = =0,16N

Cau 7. B: 0,66pum

C6 3 van sang mau cam (tong hop ctia mau do va mau vang day
chinh la van trung) trong d6 c6 1 van la van trung tam nhu vay
con 2 van trung nira. TU van trung tAm dén van trung thir nhat c6
20:2 = 10 van vang va 18: 2 = 9 van do = tai van trung la van

sang bac 11 cua métu vang (ky, = 11) va bac 10 cia mau do (kq =
Ay kg

10):>E= k_v_ 1 = Aq = 0,66pum.
L)
Ug, R
Ui ULcz
U U,
(a) (b)
U
\;\3 W
)
Hinh 4.7

Cau 8. Pap an B: 2,0002s.
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Dy

r 2
(F) = 5
vat

Ciu 9. Pap an C: 50V (xem hinh 4.7).

A = 0,6n — 0,1t = n/2 = hiéu dién thé trén dién tro trong 2
trudng hop vudng pha nhau. Truong hop 1 duge mo ta bang hinh
a, truong hop 2 duwoc mé ta bang hinh b

Béy gio ta xoay hinh a ngugc chicu kim dong ho, xoay hinh b
thuan chiéu kim dong ho dé véc to U déu nam ngang chu ¥ rang
hiéu dién thé toan mach khong ddi va ra ghép 2 hinh lai ta thay
Ur2 / Uc: ma Ug; lai vuong géc voi Ug, = hinh ¢ 1a hinh chir

nhat. = Up =50V = U = 25+/2V.
Mo 1ongie ,
D¢ mo rong V?}n d§ nay cac em can hoc’ thuoc 3 bo s6 c;_léc biét trong phu
luc 1. Trong bai nay ta da su dung bo s6 3:4:5:2,4 khi do ta dé nham duoc
Uo = 50V. Bay gio ta thir sirc phan xa voi bo 1:3:2:%2,
Vi du minh hoa 1 ‘ o ‘ ’
Mach dién xoay chieu RLC noi tiépq, cuon cam thuan L bién thién. Khi
L = L, thi dién ap trén dién trd cd biéu thic: u; = 40c0s(100xt + =)V. Khi
L = L, thi dién &p trén dién tro c6 biéu thire: u, =40+/3c0s(100nt + 7/2) V.
Tinh dién ap hi¢u dung trén toan mach.
Gidi: Tuong tu ta tinh duyoc Uy = 2.40 = 80V = U = 40v2V.
Cau 10. Pap an D: 8cm
Phat trién.
N , , 1 & S
- Trong bai nay chung ta xet tr wong hop Atng, = EAtgién hay giai bai

1 —

toan voi 2 truong hop sau:
Atnen

Atnen
- Sau do tong khai quat hoa thanh gi chu (cc') thé xem chuyén dé 6 sach
36 chuyén dé than toc).
- K&t hop bai toan sau khi khai quat hoa voi cac bai toan khac nhu
diéu kién dao dong diéu hoa (cau 5) hay quang duong cuc dai.
Ciu 11. Pap an A. L = v.T khi song truyén qua cic mdi truong
khac nhau T khong d6i. Nhung v thay doi.

TRUNG TAM HOA TU - THAY VU DUY PHUONG - 0984 666 104
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Céau 12. Pap an B: 60kg
Ta co chu ky dao dong: T = 120:60 = 2s. = o = 27/T = = rad/s

Ma: o= \/ K , thay SO ta duoc: Mygwoi = 60Kg.

Mgps+ Mpg i

Cau 13. Pap an A: /2.
Khi ® = ®; ma cam khang va dung khang 1a Z, va Zc. Khi ® = oy

lam cho cong huong thi: ; = 0)0\/51- Trong bai nay: Khi ® = o,
C

thi URC kh6ng phll thUC)C R thi Z|_ - ZZC
Khi ® = o, thi Ug khong phu thuf)c R ching to xay ra cong hudng
(12 o trong cong thic trén) = ~* = /2.

w2
Cau l14.Papan D
Néu hé s6 ma sat c6 dang p = k.S thi vat chuyén dong nhu dao
dong diéu hoa vai tan so goc  o” = k.g.cos a.

V1 tri can béng cua vat hop luc tac dung 1én vat br?mg khong nén:
Frns = M.g.SIN0L < p.M.g.COS . = m.g.Sina.
< tano = p
< tana = K.S

Vay vi tri can bang la vi tri vat da truot
duoc 1 doan:

Sk=
Ma ban dau vat dung yén suy ra vi tri ban
dau la diém bién nén bién d6 dao dong bang 15cm.
— thoi gian vat di tu luc tha (bién) dén khi di dugc mot doan 7,5
cm (li 46 x = 7,5em nhu hinh 4.8) la: At ==~ ~ 0,245,

Céau 15.C hién tuwong tan sac anh sang. Kh1 tia nang (anh sang
trang) chiéu vao giot swong da bi tan sic , sau do tia sang phan xa
toan phan lam goc phan ky gitra cac tia khac mau tang 1€n khi 16
ra khoi gjot suong thi goc phan ky nay du lon dé mat cam nhan
duoc su phan li cac mau nén ta thay giot swong co mau sic so.
Cau 16. Dap an A.

Cau 17. Dap an A. 500Hz

Trong phuong phap bién di¢u bién do cua mach phat song vo
tuyén, bién d6 cua song tong hop bién thién véi tan s 4m tan,

tana

= 15cm

Hinh 4.8
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trong phuong trinh: E = Acos(1000xt)cos(2.10°tt + 7/3) V/m. dai
lwvgng Acos(1000mt) ¢ ¥ nghia 13 bién do. (dé nghi nguoi doc
xem SGK 12 NC trang 135 hinh 25.5).
Cau 18. Pap 4n D. khong c6. Vi sdo khong c6 hoa 4m bac chan.
Cau 19. Pap an D 1,5cm.
C6 thé ap dung cong thirc bién do song ding
Aw =| 2.Asin== |
Trong do: d = 20cm; A trong truong hO’p nay la budc séng am co
ban cua dan A = 2L = 240cm = Ay = A = A./2 = 1,5cm.
Pht trién
Trén day chung ta da lam quen tru’O’ng hop bién d6 song dung Ay bang
bién d6 am thoa A. Day la mot tru’O’ng hop dac biét. Cac em hay dung cong
thuc trén thiét Jap moi lién hé giwa d va A cho 2 truong hop tiép theo la:
= A\/—z
I \ 4 = A\/g 2
Sau do tim ra quy luat va khai quat hoa thanh ghi cht dé tién stir dung
Cau 20. Pap an B — tam lop 14 pin quang dién hoat dong dua trén
hién tuong quang dién trong. (xem muc pin quang dién bai 46
trang 233 SGKVL12 NC).
Cau 21. Pap an B: u = - 100co0s(100xt )cm
Theo hinh v& ta thay sau % chu ky B s&
lén cao cuc dai nhu A, chimg to B “bat Chicu truyén song
chudc theo A” = séng truyén theo chiéu
tir A dén B.
Piém C dung truéc A (cach A mot
khoang nho hon budéc song) nén C
nhanh pha hon A hay noi cach khac pha
ctia C 16n hon pha ctua A)

Mit nuée tmh

77 2”-& 21
A A 3
= @c = @a + 27/3
Vayphuong trinh dao dong cua phan tu tai C la:
u = 2c0s(100xt + n/3 + 2n/3) = 2c0s(100~nt +m)
Phdt trién:

- Trén day chung ta lam quen bai toan chiéu truyen song . Trong bai
nay ta da biét nhan dang bai toan chiéu truyén séng qua mé ta trang

|
w
I
|
~
QD
o

D¢ Iéch pha gitra C va A 1a Agq =
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thai (diém A dang cuc dai thi B qua vi tri can bang di lén ). Cac em
hay nghién ctru bai toan xac dinh chiéu truyén song dua vao pha dao
dong.

- Bai toan trén yéu cau v1et phuong trinh song tai mot dlem cac em cO
thé thay bang cac yéu cau khac nhu xac dinh trang thal o mét diém
nao do. Van dé nay chung ta se tiép tuc ban luan o cudn sach khac

Cau 22. Pap an D: 19/7cm.
Xét diém M (xem hinh 4.10).
Ta co MO; — MO, = 10v5 — 10 ~ 12,2cm ~ 6,11 = M ndm trong
van 16i bac 6 (cang gan O, bac van cang lon).

Nhu vay diém N nam trong M dao dong

voi bién do cuc dai phal thudc van 161 bac (O I
7. Bén day ta co 2 cach giai.
Céach 1: dung dinh 1y pitago i

NO; — NO, = 7\ ( HS tu giai). 0 °
Cach 2: Ta viét phuong trinh Hypebol '
cua van 10i bac 7. \

. , 2 2 \
Phuong trinh co dang: z—z — y—z =1 \_}
Ban truc ngang a=7. /21 7.%2 cm Hinh 4.10

Ti€ucu. c= E: 10cm
= ban truc dimg 1a: b* = ¢* — &’ 51 (xem phu luc 2)

Vay phuong trinh van 16i bac 7 1a: E = a =1 (1)

Tai N hoanh d6 x = 10 thay vao phu:ong trmh ta duocy =51/7cm
= khoang cach MN = MO, -y = 10-7 = 7cm

Cau 23. Pap an C: 25MHz

Chu y dé cho budc song. Ta cling tinh budc song binh thuong:

121 /12 + = dung 3 b6 s6 dii biét (phuluc 1) ta nhim nhanh

cnt

duoc: A = 12m — f= Z = '12 " =25.10°Hz = 25MHz.

Cau 24. Pap an C: f = 7T6MHz
- G f2y2 1
Ta co: , (fl) 7 (4.24.1)
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Do dién dung phu thudc goc quay theo quy luat ham bac nhat nén
ta co: C = Cy + k. a, thay cac gia tri o va C twong tmg trong dé bai

(C =Cy + kO

ta dyoc: {cz — ¢, + k180
Két hop voi (4.24.1) ta dugc 180k = 3Co
Bay gid ta thay vao gia tri gbc quay bang 90° = C; = Co + 90k =
2,5C,. Két hop voi mot trong hai phuong trinh ctia hé (*) ta tinh
duoc tan sd bat duoc khi van 1/4 vong la: f3~ 76MHz.
Céu 25. Dap an C (xem dinh nghia SGK).
Bay g10’ ta giai thich vi sao cac cu con Jai khong dung.
Dap an A sai vi nang luong lién két riéng moi dic trung cho muc
bén vung cua hat nhan.
Pap an B sai vi ning luong lién két la nang lyong can cap vao cho
hat nhan chtr khong phai toa ra (méc du d6 lon bang nhau)
Pap an D sai vi bién thanh hat nhan khac la chua pha (pha tan) hat
nhan thanh nuclon.
Ciu 26. Pap an c. 10m xem ghi chl dong thanh twong wéng
dong khi twong cau tai:
http://hoatuphysics.com/formDetail.aspx?Id Menul=51&Id Men
u2=94&I1D=52
Tai mat dat “twong dwong voi van toi” diém c6 cuong do song
manh nhat tiép theo “twong duong vdi van sang ké tiép” nhu vay
khoang ndy bang ntra khoang van:

x=05i=05 22=05.
Cau 27. Pap an C: 90%
Khi tang ap 2 lan thi hao phi giam 4 lan = AP, = 4AP, (4.27.1)

, (P = AP; + 100P,
Ta co: {P — AP, + 150P, (4.27.2)
P — 4AP, = 100P,

thay(4.27.1) vao (4.27.2) ta co: { P — AP, = 150P,

trinh dudi cho phuong trinh trén ta dugc AP, = 0,1P = hiéu suét
truyén tai la: Hy = 1- 52 = 0,9 = 90%.

Cau 28. Pap an B: 111 107 (m™)

Taco: | = lo.e™ (1) theo dé bai cuong d6 giam 20% = 1 = 0,8l,,
thay vao 1 va str dung d = 600 000m ta dugc o nhu dap an.

20 000.1
1000

=10m

Ochia phuong
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Cau 29. bap 4n D. Khong ton tai.

Nang luong phan u’ng E =(mo- m)C

Trong do m o, m lan luot la tong khoi lwgng cac hat truoc va sau
phan tng.

Thay s6: E = (10,0129 + 1,008665 — 7,01600 — 4,00260). c’
Chuy: biéu thuc trong ngoac co dO’n vi u nén E trong biéu thu’c
trén co don vi  (u.c?) mat khac 1u.c’> = 931,5MeV vAy ta co thé
viét: E = (10,0129 + 1,008665 — 7,01600 — 4,00260).931,5 (MeV)
= E =2,76MeV.

Ap dung dinh luat bao toan nang luong ta CO: kL, + kHe =k, +E

Ap dung dinh luat bao toan dong 1u:0’ng ta co: PLl 5 PHe = P
Do He bay vudng goc voi Li nén ta co: PZ + P53, = P2
Két hop voi cong thuc P* = 2m.k ta co:

2rﬂLi-kLi + 2mHe-kHe . 2mn-kn P’

Thay s0: 7.ky; + 4.kye = 1.k, két hop voi ,P"

biéu thuc bao toan ning luong ta co: '
kLi + kHe —3 4,1 .

{7. ki + 4kye = 1,34 P

Giai hé nay ta dugc ki = -5,02MeV vo ly Hinh 4.11
= khong ton tai hién tuong nay.
Cau 30. Pap an A. i = v/2cos(100xt + ©/2)A.

Giai bai nay thyc sy khong khé nhung dé 10043
giai trong thoi gian cuc ngan  (dwoi 15S)

can phai co phurong phap tot va truoc do /6 1100
phai trang b1 tot nhimg ky nang can thlet

Trong bai giai nay thidy  yéu cdu cac em Hinh 4.12
phai thudc k¥ phu luc 1.

Truoc hét ta cung phai nham nhanh 7, = 100Q, Z¢ = 200Q

= Z.c = 100Q. Pén day cac em co thé ap dung cong thuc tinh
tong tro mach: Z = \/Rz + (Z, — Z)? = (100+/3)* +100?

Tuy nhién ta van dung bo s6 tht 2 (trong phu luc 1) ta thay day la
bo 1: v/3:2 vay Z = 2.100 = 2000).

Ciing theo b sb thtr 2 cho biét goc cua tam giac vudng nay mot
gdc 1a n/6rad va mét goc la n/3 rad. Nhin vao hinh 4.12 ta thay
goc gitta U va I nho hon 45° vay chéc chin la n/6rad (dung binh
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khong ngai gian tra). Voi phuong phap nay mét la ta nham nhanh
duoc tong trb hai la ta nhAm nhanh duoc goc 1éch pha gitra u va i
ma khong can dung may tinh va cong thirc lugng gidc.

Sau khi t1nh duoc tong tro va goc 1éch pha ta dé dang xac dinh
duoc dap an dung la dap an A.
Ciu 31. Pap an A. P = 100W, nham tuong tu nhu cau 30 dé tinh
I sau do dung cong thuc: P = I2.R = 1.100 = 100W.
Cau 32. Pap an B. biic xa c6 budc song ngan nhat chuyén hoa hét
nang luong ma e da duoc dién truong tang toc. Ta c6 € = e.U
Ma nang luong doi Katot nhan dugc trong thoi gian At la:

A=P. At=U.I At
— nang luong chuyén hod thanh biic xa c6 budc séng ngan nhat
bang: W =H.A=U.I AtH

So6 hat ph()t()n du’Q’C phét ra: np = W/e=> np = LAtH
~1.107%.240 e
" 61010 '

Cau 33.Ddp 4n B: . ¢ = %COS(lOOTct + 51/6) Wh.

E 100v2 _ 1
¢0:f: e - (chi y n° = 10) Ma:gy = @ + /2 = 57/6

= ¢ = ﬁcos(loorct + 51/6) Wh.

Phit trién
- Bai toan nay yéu cau viét tir thong qua ca tua bin . Hay giai bai toan
bang cach thay yéu cau dé bai bang : Viét biéu thuc tu thong xuyén
qua mot vong ddy biét tua bin c¢6 1000 vong.
- Tu d0 léch pha giva ¢ va & hdy lap 3 cong thuc lién hé giva 2 dai
lyong nay.
Cau 34. Pap an C: 3v2A.
Ta viét ]ai cuong d6 dong dién duoi dang:
i =2 +2+2005(200nt + 2)A < i = 4 +v/2.4/2c05(200mt + 2)A
ma dong dién cua dong dién c6 dang:
=1+ |2\/§C05((&)2t + (|)2) +.... |n\/§COS((Dnt + (Pn)
thi cuong do hiéu dung c6 biéu thuc: 1° =17 + 12 + .12
Ap dung cho bai toan nay ta duoc: I = 4° + (/2)* = | = 3v2A.
Cau 35. Pap an B. 100V.
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Hiéu suat truyén tai dat 90% chung to hao phi 10% = cong suat

hao phi AP = 0,1.P; = 0,1.10 000= 1000W.
Ma: AP = (—2het ph‘“)z R < 1000 = (—-)2.10 = U = 100V.

Vay deé cong suat truyen tai dat 90% thi hiéu dién thé t61 thiéu
giua 2 cuc may phat phai bang 1000V.

Phat trién:
Ta co: Pphat = AP + Py Trong do AP va Py lan luot la cong suat hao ph1 trén
duong truyén va cong suat noi tiéu thu nhan duoc . Tu day ta hay giai bai
toan truyen tai theo 2 huong.
- Thu nhat: Cho Py khong doi, thay doi U dé P  thay doi tu do giai
bai toan cung cap dién nang cho n ho dan
- Thu hai: Xét trudng hop cong suat noi tiéu thu nhan dugce khong doi,
giai bai toan ting ap dé giam ha o phi (twong tu bai 5.30 BTVL12
NC).
Cau 36. Pap an C. 100V.

o 100
T(PL U

/3

Pr
v

(b)

Hinh 4.13
Do Z, = rv/3= hiéu dién thé trén cuén day nhanh pha hon cuong
d6 dong djén n/3rad va Zq = 2r = R (xem hinh 4.13a).
Ta c6 tong tré cudn day Zg = R va dién ap cudn day nhanh pha n/3
so voi dién ap dién tro = hiéu dién thé cuc dai trén cudn day la :
Ug

Ugg = =5 = 100V. Khi dién tré thuan bang nta cuc dai va dang

ting = pha dao dong cua hjéu dién thé trén 2 dau dién tro khi do
1a: or = -1/3 (xem hinh 4.13b). Ma ug nhanh pha hon ug mét goc
3 = @g=-m/3+1/3=0= ug=Uy=100V.

Cau 37. Pap 4an A. 10™°C ghi chu “ tirc nhu khong doi”.

Nghia 1a gia tri tirc thoi dugc khao sat nhu dong dién khong doi
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Taco: T=107%, At=1/3.107 s tirc 1a At rat nho so vé&i T. Khi d6
ta coi khoang thoi gian 0 — 10% nhu mot thoi diém (tie thoi) do
do trong tho1 gian nay cuong do dong dién coi nhu khong do1 (tire
nhu khong doi) va tinh cac dai lwong nhu dong dién khong doi:
AQ =i. At =3. 10‘3 ~.10~2 = 10™C (i dwoc 14y & thoi diém t = 0)

Chl y: bai nay cac em khong nén tinh A = ®.At = 2. © 10°.10”
= 27110 rad. Gia tri ndy qua nho dé tinh theo duong tron Fresnel
boi trong thoi gian do pha dao dong gan nhu chua thay d6i, mdi
hién twong ta can hiéu rd ban chat vat 1y, toan hoc chi la tuong
d6i, c6 khi phai chinh xac, luc phai ding cic phép gan dung. Chi
¢6 thé hiéu ban chat méi chii dong céng cu toan hoc.

Cau 38. Dap an B: 0,7um

Pay 1a mot bai VO CUNG DE nhung
thay tin khong nhiéu nguoi lam

dugc. Boi vi nhiéu em hoc sinh da

qua quen thudc v&i cach 4p dung =
cong thirc ma chang hiéu gi.

Nhin hinh v€ ta c6: a = 1mm. D = 2m Hinh 4.14

Piém nhan trong dé nay 1a cac hinh

chit nhat mau do day la gi? do chinh la cac van sang. Khi hoc
chung ta cr mo ho rang van sang

l1a nhitng vach (co kich thudc vo

cung mong). Nhung trong thuc

nghiém cac van sang la nhiing

vach sang co6 kich thuodc, vi tri Hinh 4.15

van sang dugc xac dinh 1a chd

sang nhat cua vach 1a dinh ciia vach hay noi theo cach cta hinh
hoc la duong trung binh cua hinh chir nhat. Nhu vay khoang cach
2 duong trung binh chinh la khoang van. Trong bai nay ta xac
dinh dugc khoang van i = 1,4mm, viéc con lai tinh A khong con gi
kho khan nira.

Cau 39. Pap an A. chu ¥ doc k¥ dé bai (song dién tir khong phai
song doc).

Cau 40. Dap an C. Tuong tu nhu bai 38. Day la hi¢n tugng tan
sac anh sang:
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AX - (nmax - nmin).A. L
Cau 41 D: 3mm
’, . D
Tatinhduoc : I = ;/1 = 1,2mm.

Khoang cach tir van trung tdm dén van
toi thu 3 1a: Ax = (2,5 — 0).i = 3mm.
Chu y: van sang bac k (ciing 13 thir k) thi Hinh 4.16
toadd vanlax = kl ( vi du vén sang béc 3 ,
thi xg3 = 3i). Van t6i THU k thi toa d6 la x = (k — 0,5)i (vi du véan toi thir 3
thi xis = 2,51).
Cau 42B: 2 vach
Trong giao thoa ké Y ang, mot diém trén man giao thoa co thé 1a
van sang, van tdi ctia mot sd blrc xa con lai cac buc xa khac ¢
cuong d6 trung gian do d6 ta thay c6 mau sic s&. Khi ta cho anh
sang ndy vao may quang pho ta sé thu duoc tat ca cac mau do, moi
mau hién thi trén mét vi tri xac dinh. Néu khuy’ét mau nao thi vi tri
twong Gmg trén man anh cia may quang pho s& xuat hién vach
den. Do vay vach den nay chinh 1a do vi tri dat khe truc chuan co
nhiing birc xa cho van t6i.
S6 van toi dugc xac dinh bang s6 gia tri k trong hé thirc sau
0 <k+05 < —

Lmax Lmin
Vi xg = 2mm, imin = 0,76Mm, imax = 1,52um = ¢6 2 gia tri k
nguyén thoa man, vay co 2 vach den.

Cau 43 C. kg === =2 = 0,3um (xem 18 kinh nghiém).
Cau 44 B. Dong dién bién thién diéu hoa theo thoi gian.
Cau 45 B. Ap dung cong

h.c 2

thuc: — = == + -m.v
P /10 Fiiizg a 1(mA)

Céau 46: C. cu’ong do dong
quang dién bao hoa ty 1e
thuan voi cuong d6 sang.
Cau 47. Pap an B: 0eV

Cl: Pic tuyén von — ampe

. A A , ) 0 Ui (V)
di qua goc toa do ching to >
khi Uak =0 Hinh 4.17

thi I = 0 nghia la cac e khong
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tu bay ra khoi Katot dugc = Wyomax = 0.

C2: Chiing ta ciing c6 thé giai bang cach dung cong thirc hiéu dién
thé ham.

eUn = Wiomax. Theo dic tuyén Von — Ampe Up = 0 = Wiomax = 0
Cau 48: D. Do Mg* va Na* cung s6 khoi nén ty s6 khéi luong
gira chung bang ty so s hat gitra chung . Ma sb hat Mg tao thanh
dung bang s6 hat Na da phanra AN nén ta co s6 hat con lai bang
1:8 s6 hat ban dau vay thoi diém nay bang 3 chu ky ban ra.

Cau 49: dap an D: 3000kg.

Pién nang 90 triéu dan su dung trong 1 nim:

A; = 90.10°P. At = 90.10°.20.86400.365

Ning luong lo phan ung phai cung cap: Ay = % (4.49.1)

Trong do H la hjéu suat lo phan ung bang 90%.

Ma nang luong Ay, lay tur khoi nhién liéu U phan hach toara | ta
c6: Ay = 222 N,.200.1,6. 10713 (4.49.2). m la khdi lwong nhién

liéu, 25% la do giau nhién li¢u, A = 235 la s6 khoi cua U
Pong nhat 2 phuong trinh (4.49.1) va (4.49.2) ta co:
90.10°.86400.365.235

) - 0,25.0,9.6,02.10%%.200.1,6.10~° g QOOg
Vay khoi lugng nhién liéu can dung la 3000kg (3 tan).
Bai tap nay do tac gia dat gia thiét nh~1rng s0 liéu Ky thyat co thé chua
chuan voi thuc tién, bai tip chi mang tinh chat minh hoa vé nang lyong hat
nhan.

Cau 50. B:
Theo thuyét luong tu nang luong photon la: € :%

Theo thuyét twong d6i hep ta co : € = m.c® tu 2 cong thuc nay ta
, A h
tinh dugc khot luong photon: m = F 5

Cc

DANH MUC CAC VAN PE TIEM NANG
1. Dao dong co hoc
Diéu kién dao dong diéu hoa C5.
Luc hoi phuc cua con lac don (goi mo) C6.
Thuc hanh do kho1 luong riéng khong khi bang con lac don C8.
Thoi gian nen gian C10.
Gia dao dong diéu hoa C14.
2. Song co hoc
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- Daic tinh ch?m 1¢ ctia hoa am (goi mo) C18.

- Chiéu truyen song (mo dau) C21.

- Giao thoa song, phuong phap toa 6 C22.

3. Song dién tir

- Bién djéu bién 46 C17.

- Tu xoay — do séng cua dai caset C24.

- Phan xa song dién tu — tinh twong dong voi bai toan giao thoa anh
sang C26.

4. Dong dién xoay chiéu

- D6 thi cong huong C4.

- Ky thuat xoay gian do — Phuong phép moi trong dién xoay chiéu C9.

- Bai toan tong hop: @ bién thién két hop doi xung céng huwong C13.

- Hijéu suat truyen tai — cung cap cho N ho dan C27.

- Lién hé pha giua ¢ voi & cia may phét dién xoay chiéu C33.

- Cau 36. Gia trj ttrc thoi (u) bo sung dé 1.

5. Quang song

- Van trung C7.

- Van giao thoa trong thuc nghiém C38.

- Cau 40. Quan sat hjén tyong tan sac qua cura kinh (40.

- CAu 42. Vach den trén may quang pho.

6. Quang llr0'ng tu
Ly thuyét pin quang dién (mcr dau) C20.

- Ongron ghen — hiéu suat phat quang C32.

- Dic tuyén von — am pe — vai tro cua Uax CA7.

7. Vit ly hat nhan

- Bién luan trong phan ung hat nhan— Tinh chat dong nang C29.

- CAu 49. Nha may dién hat nhan— bai toan dién nang qubc gia.

8. Thuyét twong doi

- Khoi lyong tuong ddi tinh cua photon.

GIOI THIEU THAN CHU
Hwong dan sw dung than chu “gan dinh thi cao”
Pay la 1 trong 36 than chu vat ly luyén thi dai hoc. Do thoi gian co han
thay chi huong dan su dung mot s6 “tinh hudéng co dong” dé cac em tién
su dung. Viéc trinh bay Ky luong than chu nay se duoc thuc hién trong
cudn “Hoa Tu ky thu - 36 than chu vat ly”.

e Giai thich y nghia

Cac em hay nh¢, than chu phél co t’mh pho qu'at trru tyong nhung van cb
¥ niém tryc quan. Pé hiéu than chu nay ta hay hinh dung ta dang quan sat
mot ngon nui. Nhung diém nao cang gan dinh thi diém do cang caa
Trong vat ly, cac hién tuong dugc mo ta dang do thi cong hudng co khac
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nhiéu (khi quan sat do thi tathay tuwong tu nhu mot ngon nui) do do ta lay
hinh anh ngon ndii dé tao cam hung

e Huwong din s dung

Than chu day du “ gan dinh thi cao, ngoai nhé trong lén”

Chudn bi:

- Lijét ké tat ca cac hién tyong vat 13/ duoc mo ta bang do thi dang cong
huong co (tam goi d6 thi cong hu’O’ng)

- Xac dinh cac diém dac biét: cuc dat, cit truc tung, truc hoanh, diém
dac bjét khac (tuy hién tuong).

Sw dung

- O mét phia cta dinh, cang gan dinh do thi cang cao (gié tri ctia ham
cang 16n).

- Khi 2 gia trj bién cho cung 1 gia tri ham f, néu gia tri bién thu 3
ngoai khoang 2 bién da cho thi ham co gia tri nho honf, va ngugc
lai.

e Minh hoa

Cac hién tuong co van dung do thi cong hudng co thé 1iét ké nhu sau:

- Dao dong co cuong buc — ¢ong huong.

- Do song ctia mach chon séng — cong huong dién.

- Mach dijén xoay chiéu co o bién thién — cong huong dién.

- Mach dijén xoay chiéu R, L hodc C bién thién — cac cuc dai.

- Vanhiéu hién tyong khac nua

Sau day thay Xin gioi thiéu mot bai toan thuoe tru:orng hop dau tién

VD: M6t xe gan may, bo giam x6c c6 4o cu’ng bang 20000N/m (so liéu co
tinh minh hoa). Xe c6 kh01 luong 85kg co 2 nguoi ngoi trén xe co khoi
luong lan luot la 65kg va 50kg. Khi xe di voi toc do 36km/h thi giam xoc
rung voi bién d6 5cm. Khi xe di voi toc d6 14m/s thi g1am X0C rung voi
bién do bang 3cm. Hoi néu xe di véi toc d6 54km/h thi giam xoc co thé
rung voi bién d6 bang bao nhiéu. Biét trén doan duong d6 cé cac ranh nho
song song cach nhau 2m.

A.3,5cm., B.2cm. C.5,4cm. D. 6cm.

Giai

Khi xe di trén doan dwong co cac ranh, cu
gip ranh thi xe bi vap tao ra mot xung luc
tac dong manh 1én giam xéc. Thoi gian
giwa 2 1an bi vap la T = Liv (trong doLla
khoang cach 2 ranh, v la van toc xe). Nhu

vAy voi van toc on dinh thi T 6n dinh, tuc o 1o ()
la cr mot khoang thoi gian T xe chiu mot Hinh 4.18

luc do do luc nay co vai tro nhu ngoai luc
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e
cuong buc tac dung 1én hé dao dong. Vay ta co tan sé goc cua xe trong 3

truong hop lan lyot la ® bang 10m; 14m; va 15m rad/s.
Mit khac khi cong hwong tan s6 goc ngoai luc biang tan sd goc riéng

= \P = /20000 = 10x rad/s.
m 200

Bay gfo’ ta ve do thi bién do dao dong A theo tan sO gbc cua ngoai luc ®
(hinh 4.18).

Ta co: khi @ = 107 thi bién do cuc dai, dung than cha gan dinh thi cao ta
c¢6 khi = 14nrad/s co bién d6 nho hon 5 va 16n hon 3cm. vay A = 3,5cm.
Do thoi gian co han rdt tiéc thay chi co thé trinh bay dwoc it oi kién thurg
hen gap lai cdc em trong mot aion sach khac.

GIOI THIEU CHUYEN PE THAN TOC

Chuyén dé 7. PIEU KIEN DAO PONG PIEU HOA (sach 36 chuyén
dé than toc).

1.Bé dé

e Diéu kién dao dong — bién dd gi6i han

Céac hé dao dong tur do khong phai c6 thé dao dong véi nhitng bién do bat
ky. Mdi hé déu c6 gi61 han bién d§. Bo qua yéu to d6 beén, ta xét dicu
kién dao dong diéu hoa cua cac hé nay.

Hinh a. Néu bién d6 qua gii han day sé& bj trung.

- Bién do giéi han Apax = % = Al

- Chu y dung kinh nghiém tinh nham Al va két hop voi T =~ 2+/Al
Hinh b

iy

(a)

(b1) (b2) (b3) fc)
Hinh 7
- Bién do gi61 han Ay = W

- Hinh bl chi c6 vt 2 dao dong. Néu bién do qua gii han day s& bj
trung, vat 1 bi nhac 1én.
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- Hinh b2 chi ¢6 vat 1 dao dong. Néu bién d§ qua gidi han vat 2 bi nhac
kho1 mat san.
- Hinh b3 ca 2 vat dao dong. Néu bién d6 qua gi61 han vat 1 s€ b1 nhac
khéi vat 2.
Hinh c. Néu bién d6 qué 16n vat m; s& truot trén m,.

A N mi+my).
- Bién do gidi han: Apax = w

- Ca 2 vat cung dao dong
e Tinh cac gi¢i han khac
Tir gi6i han vé bién d6 ta co thé tinh cic gidi han khac thong qua cac cong
thire lién quan dén bién do.
- Gi6i han cua van toc cuc dai: maxv,,,, = . Ay,
4 Amax
T
G161 han cua luc kéo cuc dai tac dung 1én vat: maxF . = m. ®° Aoy
Gi6i han cia luc dan hoi cuc dai: maxF gy = K(Al + Amay)

Gi6i han cua toc d6 trung binh trong 1 chu ky: maxv,, () =

G161 han cua co nang dao dong: maxW = %m. W AN

2. Bai tdp dé nghi
Bién do gioi han
147. Mot 10 xo nhe ¢6 do cing K = 40N/m gén chiat mét dau vao 1 diém
trén san ngang, truc 1o xo thang dumg, dau con lai cta 1o xo gan chit voi
mot vat hinh 1ap phuong c6 khdi lugng 100g. phia trén vat ndy nguoi ta
dat mét vat nhé c6 khoi luong 20g. Kich thich cho 2 vat dao dong tu do
theo phuong thang dimg. Tinh bién d6 dao dong 16n nhat ma vat con dao
dong.

A.4cm. B.3cm. C.2,5cm. D. 0,5cm.
148. Mot vat nho ¢ khbi luong 100g duogc treo vao maot 10 xo nhe c6 do
cung béng 40N/m, dau con lai cua 10 xo dugc grfm vao mét vat nho co khoi
luong 20g, vat nho nay dugc bugc vao mot soi day mém, manh, nhe khong
gian, soi day dugc treo vao mot diém cd dinh. Nguoi ta kich thich cho vat
dao dong diéu hoa theo phuong thang dung. Tinh bién do 16n nhat dé vat
con dao dong diéu hoa.

A. 4cm. B.3cm. C.2,5cm. D. 0,5cm.
149. M6t vat nho ¢ khbi luong 100g duogc treo vao mdt 10 xo nhe c6 do
cung béng 40N/m, 10 xo duogc treo vao mdt sgi day mém, manh, nhe
khong gian. Ngudi ta kich thich cho vat dao dong diéu hoa theo phuong
thang dung. Tinh bién d6 16n nhat dé vat con dao dong diéu hoa.

A. 4cm. B.3cm. C.2,5cm. D. 0,5cm.
150. Mot 16 xo nhe c6 do ctng K = 50N/m, moi dau 10 xo duoc gén vol
mot vat nho hinh lap phuong c6 khéi lwong lan luot 13 50g va 100g. Nguoi
ta dat 10 xo théng ding cho mot vat dat trén san ngang. Kich thich cho vat
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%
0 trén dao dong di€u hoa. Tinh bién do 16n nhat cua vat nay dé vat con dao

dong diéu hoa.
A.3cm. B.1cm. C.2cm. D.0,5cm.

Cdc gidi han khac

151. Mot 10 xo nhe ¢6 do cirng K = 40N/m gén chiat mét dau vao 1 diém
trén san ngang, truc 1o xo thang dtng, dau con lai ctia 10 xo gin chit véi
mot vat hinh lap phuong co khéi luong 100g, phia trén vat nay nguoi ta
dat mot vat nho co khdi luong 20g. Kich thich cho 2 vat dao dong tu do
theo phuong thang dtmg. Vén toc 16n nhat ma vat co thé dat duoc khi con
dao dong diéu hoa.

A. %cm/s. B.60cm/s. C. 10+/30cm/s. D. 30cm/s.

152. Mot vat nho ¢ khéi lugng 100g duogc treo vao maot 1o xo nhe c6 do
ctimg bang 40N/m, dau con lai ctia 16 xo dugc gan vao mot vat nho co khoi
luong 20g, vat nho nay dugc budc vao mot soi day mém, manh, nhe khong
gidn, soi diy duoc treo vao mot diém c6 dinh. Nguoi ta kich thich cho vat
dao dong diéu hoa theo phuong thang dtmg. Tinh ning luong dao dong
16n nhat c6 thé cr?ip cho hé dé hé con dao dong diéu hoa.

A.9mJ. B. 90mJ. C.45mJ. D.18mJ.
153. M6t vat nho ¢ khbi luong 100g duogc treo vao madt 1o xo nhe ¢6 do
cung béng 40N/m, 10 xo duoc treo vao mdt sgi day mém, manh, nhe
khéng gidn. Nguoi ta kich thich cho vat dao dong diéu hoa theo phuong
théng dimg. Tinh tdc do trung binh cuc dai trong 1 chu ky vat dat dugc khi
dao dong diéu hoa.

A. mcm/s. B.10mcm/s. C. 10cm/s. D. 20cm/s.
154. Mot 16 xo nhe c6 dd cung K = 50N/m, moi dau 10 xo dugc gén VOl
mot vat nho hinh 1ap phuong c6 khéi luong lan luot 13 50g va 100g. Nguoi
ta dat 10 xo thang dung cho vat co khoi luong 100g dit trén san ngang.
Kich thich cho vat & trén dao dong diéu hoa, tinh lyc dan hdi cuc dai co
thé dat duoc khi hé con dao dong diéu hoa.

A.2 N. B.2,5N. C. 4N. D.5N.

Két hop bai todn kich thich

Bay gio ta xét mdt hé don gian va khai thac sau cac hinh thuc kich thich
dao dong cuia h¢ dao dong nay.

155. Mot vat nho ¢ khbi luong 200g duogc treo vao mdt 10 xo nhe c6 do
cimg bang 50N/m, 10 xo dugc treo vao mot soi day mém, manh, nhe
khong gian. Nguoi ta keo vat xubng sao cho truc 16 xo c6 phuong thang
dung, 10 X0 gidn 6cm roi truyén mot van tc vo. Tinh gia tri 16n nhét cua v
dé vat con dao dong diéu hoa.

A. 10mcm/s. B.10mv2cm/s. C.10mv/3cm/s. D. 20mcm/s.

I8 J& lunay@nn thi tramls b ca®

30



Cong ty TNHH Trung Tam Hoa Tit - 08/286 Dgi Cung — P. Trwong Thi — TP Thanh Hoéa

156. Mot vat nho c6 khoi lugng 120g dugce treo vao mdt 16 xo nhe co6 do
cung béng 40N/m, 10 xo dugc treo vao mot soi day mém, manh, nhe
khong gidn. Nguoi ta kéo vat xudng sao cho truc 10 xo c6 phuong thang
ding, 10 xo gidan mot doan a roi gilt chat sau do tha nhe. Tinh d§ 16n cuc
dai ctia a dé hé con dao dong diéu hoa.
A.3cm. B.0,33cm. C.4cm. D. 6cm.

157. Mot vat nho ¢ khbi luong 200g dugc treo vao mot 10 xo nhe ¢6 do
cung béng 50N/m, 10 xo dugc treo vao mot soi day mém, manh, nhe
khong gian. Khi vat dang dung yén ¢ vi tri can bang ngudi ta truyén cho
vat mot van toc ban dau vo theo phuong thang dimg. Tinh gia tri 16n nhat
ctia v dé vat con dao dong diéu hoa.

A. 20mcm/s. B.10m/3cm. C.10mv/2cm/s. D. 10rcm/s
158. *** Mot vat nho c6 khoi luong 100g dugc treo vao mot 10 xo nhe ¢co
do cung béng 100N/m, 10 xo dugc treo vao mat soi day mém, manh, nhe
khong gidn. Khi vat dang dimg yén & vi tri can bang nguoi ta tac dung mot
lwc c6 do 16n F vao vat theo phuong thang dimg hudng xudng dudi trong
thoti gian 1/30s roi dung tac dung. Tinh gia tri l6n nhat cua luc dé vat con
dao dong diéu hoa.

A.V2N. B.1+V2N. C.IN. D.2N
Két hop bai todn quéng dwong cuc dai
159. Mot vat nho ¢ khbi luong 100g duogc treo vao maot 1o xo nhe c6 do
cung béng 100N/m, 10 xo dugc treo vao mot soi day mém, manh, nhe
khéng gidn. Nguoi ta kich thich cho vat dao dong diéu hoa theo phuong
thang dung. Khi vat con dao dong diéu hoa tinh quing duong toi da ma vat
c6 thé di dugc trong thoi gian 0,05s.

A. lcm. B.v/3cm. C. 2cm. D.2cm.
160. Mot vat nho ¢ khbi luong 100g duoc treo vao mot 10 xo nhe co6 do
cung béng 50N/m, 10 xo duoc gén vao vat nho cé khdi luong 100g, vat
nho nay duge treo vao mot sgi ddy mém, manh, nhe khong gidn. Ngudi ta
kich thich cho vat dao dong diéu hoa theo phuong thang dung. Khi vat con
dao dong diéu hoa tinh quing duong t6i da ma vat co thé di dugc trong
thot gian 0, 1s.

A. 4cm. B.4+/3cm. C. 2cm. D. 4+/2cm.
Ddp dn bai tip dé nghi

147B 148B 149C 150A 151C 152D 153B

154A 155C 156D 157A 158C 159D 160D
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