TRUONG PAI HOC KHOA HQC TU NHIEN PE THI THU THPTQG LAN 2
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Thoi gian lam bai: 50 phut

Cau 1: Mot vat dao dong diéu hoa theo mét truc c6 dinh (moc thé nang & vi tri can bang) thi
A. dong nang cua vat cuc dai khi gia toc caa vat c6 do 16n cuc dai
B. khi & vi tri can bang, thé nang cua vat bang co nang
C. khi vat di tr vi tri can bang ra bién, van toc va gia toc caa vat luén cting dau
D. thé nang cua vat cuc dai khi vat & vi tri bién
Cau 2: Mot thiét bi phat am c6 cong suat P di chuyén doc theo truc Ox, mét thiét bi thu am dat trén truc

Oy, khéo sat cwdng do am theo toa do X cta may phat duge do thi (nhw hinh). Khi thiét bi phat chuyén
dong qua vi tri M c6 x = 1 m thi mitc cwdng d6 am thu dwoc bang bao nhiéu? Cho I, =10"*W/m®. Lay

x* =10.

A.110dB B. 120 dB C. 126 dB D.119dB
Cau 3: Mach dao dong & 16i vao cia mot may thu thanh gém cudn cam thuan c6 d6 tw cam SuH va tu
dién c6 dién dung thay doi duwgc. Biét rang, muon thu dwgc séng dién tir thi tan s6 riéng cia mach dao
dong phai bang tan s6 cta séng dién tir can thu (dé c6 cong hwdng). Trong khong khi, toc do truyén song
dién tir 1a 3.10° m/s, dé thu dwgc song dién tir c6 bude séng tv 60m dén 1000m thi phai diéu chinh dién
dung ctia tu dién cé gia tri

A. tir 203 pF dén 5,63 nF B. tir 203 pF dén 56,3 nF

C. tir 20,3 pF dén 56,3 nF D. Tt 20,3pF dén 5,63nF
Cau 4: Mot chat diém thyc hién dong thoi hai dao dong diéu hoa cuing phwong cung tan so cé bién do lan
lwgt 1a A; va A, pha ban dau c6 thé thay d6i dugc. Khi hai dao dong thanh phan léch pha 7/4 va 7 /2
thi nang lwgng dao dong tong hop lan lwgt 1a 8W va 6W. Khi nang lwgng dao dong tong hop la 7W thi do
léch pha giita hai dao dong thanh phan gan véi gia tri nao nhat sau day?

A.85,5 B.2° C.65,69’ D. 124,5°
Cau 5: Dat dién ap xoay chiéu u vao hai dau mot doan mach ghép néi tiép gom dién tré R, mot cudn cam
thuan c6 do tw cam L va mot tu dién c6 dién dung C thay doi dugc. Goi i 1a cwong do dong dién tirc thoi
qua mach, ¢ la d6 1éch pha giita u va i. Khi diéu chinh C thi thay sy phu thudc ctia tan@ theo Z. dwoc
biéu dién nhw d6 thi hinh bén. Gia tri cia R la:

tang
12

0 6 Z.(0)
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A.5Q B. 5,89. C. 109. D. 7,2Q.
Cau 6: Mot nguoi mat khong co tat, co6 diém cuc can cach mat x (m). Khi diéu tiét toi da thi do tu cta
mat tang thém 1 dp so vé&i khi khong diéu tiét. Do tu cta thau kinh phai deo dé nhin thay mot vat cach
mat 25 cm trong trang thai diéu tiét t6i da la D. Gia tri cia D gan nhat véi gia tri nao sau day? Biét rang
kinh deo cach mat 2 cm.

A.2 B. 4,2 C.33 D.1,9
Cau 7: Cau vong sau con mua dugc tao ra do hién tuwgng

A. quang dién trong. B. cam tng dién tw. C. quang dién. D. tan sac anh sang.
Cau 8: Mot dai song dién tir trong chan khong c6 tan so tir 2.10" Hz dén 8.10" Hz. Dai song trén thudc
vlung nao trong thang séng dién tir? Biét toc do anh sang trong chan khong ¢ = 3.10° m/s.

A. Vung tia hong ngoai B. Vung anh sang nhin thay

C. Vung tia t¥ ngoai D. Vung tia Ronghen

Cau 9: Goi m,,m,,m, lan lwot 1a khéi lwgng cia proton, notron, hat nhan , X . Nang lugng lién két cta

mot hat nhan ?X dugc xac dinh bdi cong thirc:

AW Z[Z.mp +(A- Z)m, - mx] B. W Z[Z.mp -(A- Z)m, - mx] c?

Cc. W =[Z.mp +(A-Z).m - mx] c? D. W =[Z.mp +(A-Z).m, +mx] c?
Cau 10: M6t may phét dién xoay chiéu ba pha dang hoat dong binh thwdng. Trong ba cudn day & phan
{tng c6 ba sudt dién dong c6 gia tri e,e, va e,. O thoi diém ma e, =35V thi tich e,e, =- 1275V°. Gia tri
cye dai caa € la

A. 57,7V B. 40V C. 45V D. 35V
Cau 11: Pin quang dién hién nay dugc ché tao dya trén hién twgng vat li nao sau day?

A. Téan sac anh sang B. Quang dién ngoai. C. Giao thoa song D. Quang dién trong
Cau 12: Doan mach dién xoay chiéu khong phan nhanh géom cu6n day c6 do tw cam L, dién tré thuan R

1
va tu dién c6 dién dung C. Khi dong dién c6 tan s6 goc Jic chay qua doan mach thi hé s6 cong suat

ctia doan mach nay

A. phu thudc dién tré thuan cua doan mach B. bang 0.

C. phu thudc tong tré cia doan mach. D. bang 1.
Cau 13: bat mot hiéu dién thé xoay chiéu c6 gia tri hiéu dung khong doi vao hai dau doan mach RLC
khong phan nhanh. Hiéu dién thé gitta hai dau

A. cudn day luén ngugce pha véi hiéu dién thé giira hai dau tu dién

B. tu dién ludn cung pha véi dong dién trong mach
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C. doan mach luon cung pha v6i dong dién trong mach
D. cudn day luon vudng pha véi hiéu dién thé gitra hai dau tu dién
Cau 14: S6 nuclon c6 trong hat nhan ;; Na 1a

A. 34 B. 11 C.23 D. 12
Cau 15: Mot day dan thang dai vo han dat trong chan khong mang dong dién cweong dé I (A). P 16n cam
Ung tr cda tir treong do dong dién gay ra tai diém M cach day mot doan R (m) dugc tinh theo cong thitc

I I I
A.B :2.10'7.E B.B :2“7r.10'7.E C.B :4Jr.10'7.E D. B =47.10".I.R

Cau 16: Xét nguyén tir hidré theo mau nguyén ti¥ Bo. Khi electron trong nguyén tit chuyén dong tron déu

trén quy dao dirng M thi c6 toc do v (m/s). Biét ban kinh Bo la 1. Néu electron chuyén dong trén mot

T .
%(s) thi electron nay dang chuyén dong

quy dao dirng véi thoi gian chuyén dong hét mot vong la

trén quy dao
A.N B.M C.P D.L
Cau 17: Mot con lac 10 xo treo thing ditng tai noi c6 gia téc trong treong g = 10 m/s?, dau trén 16 xo géan

co6 dinh, dau dwéi gan vdi vat nang c6 khoi lwgng m. Kich thich cho con lac dao dong diéu hoa theo
« . . < . s L R s L A
phuong thang ditng v6i chu ki T. Khodng thoi gian 10 xo bi nén trong mot chu ki la ry Tai thoi diém vat

di qua vi trf 16 xo khong bi bién dang thi t6c do ctia vat 1a 107+v/3(em/s) . Lay 72 =10, chu ki dao déng
cta con lac la

A.0,6s B.0,2s C.04s D.0,5s
Cau 18: Mot tia sang don sac c6 budc séng trong chan khong la 0,64 4M, trong thuy tinh 1a 0,40 «4m.
Biét ring toc do anh sang trong chan khong bang 3.10° m/s. T6c do truyén cta tia sang don sic nay trong
thuy tinh la

A. 2,314.10%m/s. B. 1,875.10% m/s. C. 1,689.10° m/s. D. 2,026.10° m/s.

Cau 19: Dat dién ap xoay chiéu u =UOCOS(1OOJtt)(V) vao hai dau doan mach noi tiép gom dién trd

) .o ) 2 R o 100 .
thuan R :100\/§Q, cudn cam thuan c6 do tv cam L =—H va va tu dién c6 dién dung C =—— uF . Tai
1 1

thoi diém khi dién ap tic thaoi gitra hai dau doan mach c6 gia tri bang mét nira gia tri cye dai thi cwong do
o mea e 1 . /3 A A Y An 2 AA e e 1 AR A LA AA LA A
dong dién tic thoi trong mach la g A. Dung von ké nhiét c6 dién trd rat 16n dé do hiéu dién thé hai dau

tu dién thi von ké chi

A.502v B.100/2V C.200V D. 100V
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Cau 20: Hai nguon sang dong bo A, B dao dong trén mat nuwdc, I 1a trung diém cia AB, diém J trén doan
IA valJ =5 cm. Diém M trén mdt nwdc nam trén duwong thang vudng goc v4i AB va di qua A, v6i AM =

x. Do thi hinh bén biéu dién sy phu thudc cta goc o =ZIMJ vao x. Khi x =b cm va x = 24 cm thi M

. o o o D .
twong tng la diém dao dong cuc dai gan va xa A nhat. Ti s6 — gan vai gia tri nao nhat sau day?
a

o oa & 24 xicm)

A. 4492. B. 5,25. C. 5,05. D. 4,70.
Cau 21: Tai thoi diém dau tién t = 0 dau O cua sgi day cao su cang thang nam ngang bat dau dao dong di
1én véi tan s6 2 Hz v&i bién dd A =6+/5cm. Goi P, Q 1a hai diém cling ndm trén mdt phong truyén séng
cach O lan lwgt 1a 6 cm va 9 cm. Biét van t6c truyén song trén day la 24 cm/s va coi bién do séng khong
doi khi truyén di. Tai thoi diém O, P, Q thang hang lan th 2 thi van t6c dao dong cua diém P va diém Q
lan lwgt 1a v, va v, . Chon phurong an ding

A. vV, =24xcm/s. B.v, =48zcm/s. C.v, =-24mcm/s D. v, =-24mcm/s.
Cau 22: Mot mdy bién ap gom hai cudn day véi s6 vong N; va N,. Ban dau, ngwoi ta mac cudén N; vao
nguon xoay chiéu cé gia tri hiéu dung U (khong doi) va do dién ap hiéu dung hai dau cuén N, dé ha dugc
gia tri hiéu dung U'. Sau d6 mac cuén N, vao nguon va do dién ap hai dau cuén N; dwoc gia tri hiéu
dung U". Hiéu dién ap U' - U" = 480V. Tang s6 vong cudn N; thém 50% va tién hanh cac budc trén thi
dwgce hiéu dién ap la 270V. Hoi tiép tuc tang s6 vong cudon N; thém 30% thi hiéu dién ap trén bang bao
nhiéu ? (gan nhat)

A. 337V B.275V C.210V D. 160 V

Cau 23: Dbdt vao hai dau doan mach dién RLC khong phan nhanh mot hiéu dién thé

u :220\/5 Ccos

T . . T A
wt - E]V thi cvong do dong dién qua mach c6 biéu thirc 1 =2/2.cos| wt - Z] A. Cong

suat tiéu thu cia doan mach bang

A. 220W B. 440W C. 4402 W. D. 2202 W.
Cau 24: Cho cac cau veé tinh chat va (tng dung cta tia X nhw sau:
(1) Tia X dung dé chita bénh coi xwong

(2) Tia X c6 kha nang dam xuyén rat manh
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(3) Tia X dung dé chiéu hoac chup dién.

(4) Tia X dung dé chuyp anh Trai Dat tir vé tinh.

(5) Tia X dung dé kiém tra hanh 1i caa khach khi di may bay.

SO cau viét dung la:
A.3 B.2 C.4 D.5

Cau 25: Mot vat dao dong diéu hoa c6 quy dao 1a mot doan thang 10 cm. Bién do dao dong ctia vat bang
A. 20 cm. B. 10 cm. C. 4 cm. D. 5 cm.

Cau 26: Mot mach dao dong gom cudn cam thuan c6 do ti cam L va tu dién c6 dién dung C. Chu ki dao

dong riéng cta mach la:

2 JILC 1
A — B. 274/ c. =% D. ——
JLC 2AVLC o 27JLC

Cau 27: Trong thi nghiém Y-ang vé giao thoa anh sang vdi nguén don sac, biét khoang cach gitra hai khe
la a = 0,1 mm, khodng cach tir hai khe dén man la 1,0 m. Ngudi ta do dugc khoang cach giita 7 van sang
lién tiép la 3,9 cm. Budc s6ng anh sang dung trong thi nghiém la
A. 0,65 um B. 0,49 um C. 0,56 um D. 0,67 um

Cau 28: Trong thi nghiém Young vé giao thoa anh sang don sac, khoang cach tir mat phang chita hai khe
dén man quan sat la 1,5 m. Trén minh quan sat, hai diém M va N d6i xitng qua van trung tam c6 hai van
sang bac 5. Dich man ra xa hai khe thém mot doan 100 cm theo phuwong vudng géc vGi mat phang chia
hai khe. So v@i lic chua dich chuyén man, s6 van sang trén doan MN lic nay gidm di

A. 8 van. B. 7 van. C. 2 van. D. 4 van.

210
Cau 29: Chat phong xa poloni 84 Po phét ra tia * bién d6i thanh hat nhan chi. Chu ki ban rd cta poloni

la 138 ngay. Ban dau c6 mét mau Poloni nguyén chat, sau khoang thai gian t, ti s6 gitta khoi lwgng chi
sinh ra va khoi lwgng poloni con lai trong mau la 0,8. Coi khéi lwgng nguyén tit bang sd khdi cua hat
nhan ctia nguyén tt do tinh theo don vi u. Gia trj caa t la

A. 117 ngay. B. 105 ngdy. C. 34, 5 ngay. D. 119 ngay.
Cau 30: Mot con lac don dao dong véi phuong trinh x =2cos4st (cm) (tinh bang gidy). Tan s6 dao
dong cua con lac la

A. 27 Hz B.1Hz C.2Hz D. 47 Hz
Cau 31: Theo thuyét lwgng tir &nh sang thi nang lwgng cta

A. mot photon phu thudc vao khoang cach tir photon dé téi nguon phat ra né.

B. cac photon trong chum sang don sac bang nhau.

C. mot photon ti 1€ thuan voi budc song anh sang twong ng vdi photon do.

D. mot photon bang nang lwong nghi cia mot électron (electron).

Cau 32: Am 6 tan s6 12 Hz 1a
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A. Siéu am. B. Hoa am. C. Ha am. D. Am thanh.
Cau 33: Mot séng dién tir ¢6 tan sé6 30 MHz, truyén trong chan khong véi téc dé 3.10° m/s thi c6 bude
song la:

A.16 m. B. 9 m. C. 10 m. D. 6 m.
Cau 34: Khi ndi vé dao dong cudng birc, phat biéu nao sau day la dang?

A. Dao dong cudng biic c6 bién do khong doi va c6 tan s6 bang tan so cta lyc cudng birc

B. Dao dong cudng bitc c6 tan s6 nho hon tan s6 cda lwc cudng birc

C. Biéen do cua dao dong cudong bic la bién do caa lyc cudng bic

D. Dao dong cuia con lac dong ho la dao dong cuwdng biic.

Cau 35: Hai chat diém dao dong diéu hoa véi cung tan so, c6 li do ¢ thoi diém tla X, va X, Gia tri cyc

. . Mo . . C oam . om ~
dai cua tich X,.x, la M, gia tri cuc tiéu ctia X,.X, la - 7 D0 léch pha gitta X, va X, c6 do 16n gan nhat

v0i gia tri nao sau day?

A. 0,95 rad. B. 1,82 rad. C. 1,04 rad. D. 1,82 rad.
Cau 36: Mot mach dién kin gom nguon dién c6 suat dién dong E, dién trd trong r =5Q. Mach ngoai la
mot dién trd R =20Q2. Hiéu suat cia nguon la

A. 80%. B. 75%. C. 40%. D. 25%.

Cau 37: Mot con lac 16 xo treo thang ditng dang dao dong diéu hoa. Hinh bén la d6 thi m6 ta sy phu
thudc giita do 16n lyc dan hodi cta 1o xo theo thoi gian t. Ldy g =a’m/s’. Méc thé ning tai vi tri can

bang. Co nang cua con lac la:

H:J
A.15mlJ. B. 18 mJ. C.9mlJ. D. 12 mJ.

Cau 38: bién 4p u =200cos V' 6 gia tri cuc dai la

1007t + il
4

A.10042V B.200/2V C.200V D. 100V

Cau 39: Cong thitc lién hé giita gigi han quang dién, cong thoat electron A cua kim loai, hang s6 P-lang h
va toc do anh sang trong chan khong c la

A.%:é B.AO:% C.hy = D. J, =2
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Cau 40: Trén mot soi ddy dang c6 song dirng. Biét song truyén trén day c6 budc song 40 cm. Khoang
cach ngan nhat tr mot ntit dén mot bung la

A. 10 cm. B. 20 cm. C. 40 cm. D. 5 cm.

Trang 7



bép an

1-D 2-D 3-B 4-C 5-A 6-C 7-D 8-C 9-C 10-A
11-D 12-D 13-A 14-C 15-C 16-B 17-A 18-B 19-A 20-C
21-B 22-C 23-D 24-B 25-A 26-B 27-A 28-D 29-D 30-C
31-B 32-C 33-C 34-D 35-A 36-A 37-D 38-C 39-C 40-A

LOI GIAI CHI TIET
Cau 1: Pap an D

Phuong phap giai:
Cong thitc dong nang, thé nang va co nang trong dao dong diéu hoa:
1
W, =—myv’
2
1
TW, ==k.x*
2
1 2 1 2 2
\% :W[ +Wd :EkA ZE.m.a) A

Giai chi tiét:
2

1
W, =—.mv
2

1
Ta c6: 1 W, =E.k.x2

t

W =W, +W, =%.k.A2 =%.m.a)2.A2

1
Tai bién x =A=> W__ =§kA2

Cau 2: Pap an D
Phuwong phap giai:

I
Céng thitc tinh mitc cwong do am: L :101081—
0

N

P I

= 1
Arr® 1,

Mitc cwong do am: I =

wnlo
JM|,\,1

Giai chi tiét:

Khodng cach tir nguén am dén may thula r =/x* + y*

x =0;1 =IW /m’
Tir db thi ta thdy khi: {x =2;1 =0,5W / m’
x =1 =I,
I, 2°+y* 1
Tacod: — =% = = =2= y=2(m)
aco I '12 y2 0.5 y
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2
+
L_r :2 y: 8:1_§05 =0,8(W/m?)
I, 7 ’+y’ 5 5

—_2
2

0, 8
Mitc cuong do am khi x =1 m la: L 10108— _10108 =119dB

O
Cau 3: Pap an B
Phuwong phap giai:
Ap dung cong thiic tinh buéc séng ctia séng dién tir: A =c.T =c.27~/LC

Giai chi tiét:

2

C = %0 - =203pF

2 8 -6

22 47°.(3.10°)" 5.10
Ta co: ), =cT :C2.7[\/LC = C :?ﬁ J
4z°.c°.L 10002

¢, = > =56,3nF

47°.(3.10°)" 5.10°

Vay dé thu dugc song tir 60m dén 1000m thi C thay dai tir 203 pF dén 56,3 nF.
Cau 4: Pap an C

Phuwong phap giai:

Phuong trinh hai dao dong 1a x, =A.cos(wt +¢,); x, =A,.cos(wt +¢,)

Dao dong tong hop 1a x =A.cos(wt +¢) véi A :\/Af +A; +2AA,.cosAp

1
Nang lwong cia dao dong la: W ZE.k.AZ
Giai chi tiét:
x, =A.cos(wt +q,)

Ta co: X, :AQ.COS(CUt+q02)

X =x, +x, =A.cos(wt + )

Véi: A :\/A12 +A> +2A A,.cosAg

T T
Nang lvgng ctia dao dong trong hai treong hgp 1éch pha " va > lan lwot la:

w_%kAQ —gw— Al+A2 +2AA,. cos—] l (A1 +A2 +\/—A,A2)
o 21 > kA.A =242
A %kA"Z —6W— k.| A*+A +2A A, cos— E (Ai +A2)

Khi ndng luvong dao dong la 7W ta co6:
W, =7W :%.k.(Af + A2 +2A A, cosAp) =6+2+/2.cos Agp = cos Ag -1 Ag =69,295°

22

Cau 5: Pap an A
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Phuwong phap giai:

A 1A . .. Z,-Z.
Do léch pha gittau va i: tang = =
5 thi ta thiv kh Z. =0= tangp =1,2
Tt d6 thi ta thay khi:
ot ta Hay & Z. =6= tangp =0
Giai chi tiét:
Z -7
Ta cé: tangp =—-—5
v R
Z. =6 Z -6
+ Khiz { © = tangp =—L— =0 Z, =6Q
tangp =0
Z. =0
+Khi: { © S p=2=% =50
tang =1,2 L2 1,2

Cau 6: Pap an C

Phuong phap giai:

Mit ngwoi khong c6 tat thi cuc vién & vo clng.

Ap dung cong thitc do tu cua mat khi nhin vat & cuc can (diéu tiét t6i da) va cyc vién (khong diéu tiét)
IS S S OO N U

OC. OV f 0oC, ov f,

Khi deo kinh, so do6 tao anh la:

AB— -/-— A'B'— dz—fgzﬁ A"B"

d, d'
d,'+d, =00,,
Vat & cach mat 1 khoang d = 25cm, anh o tao ra & vi tri cyc can.
1 1 1
Do tu ctia kinhla D =— =—+—
f dl dl

Giai chi tiet:
Mit nguai khong 6 tat thi cue vién ¢ vo cung.
Ap dung cong thttc d6 tu ctia mét khi nhin vat & cuc can (diéu tiét t6i da) va cuc vién (khong diéu tiét)

1,1
oc. ov f
1 1 1 1 1 1
_—t s —+— =—
oc, ov f, = ov f
Dmax-Dmin :]_c:)i-i:1<:> _1 =l= OCC =lm
fl f2 OCC

Khi deo kinh, so d6 tao anh la:
AB__f__> A'B'__f__>A"B"

dl dl ' dZ d2 '

d,'+d, =00, = d,'=00,, - d,
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Vay & cach kinh 1 khoang d, =25- 2 =23cm, &nh 4o tao ra & vi tri cyc can.
Nén d,' =2- OC, =-98cm
1 1 1

1 1
= — =+
f d d' 023 -0,98

Do tu cta kinh 1a P6 tu caa kinh 1a: D = =3,32dp

Cau 7: Pap an D

Phuong phap giai:

Tan sac la sy phan tdch mot chum anh sang phitc tap thanh cac chum anh sang don sac khac nhau.
Giai chi tiét:

Cau vong sau con mua la hién twgng tan sac anh sang.

Cau 8: Pap an C

Phuwong phap giai:

c
Tinh buéc séng A 27
St dung thang song dién ti

Giai chi tiét:

c _3.10°

= =—"_=0,15.10"° =0,15um

A f, 210"
Ta co: 3.10°

A, =— =22 =0,0375.10° =0,0375um
f, 8.10

o™ 108 38107 7.6.107 10

SRR iFFE S S S
A1) I R 5 O 1 N
Tia Tia X Tia nr & Song vo
ngoai  astim 4o 45 108 hong tuyén

ngoai
Vay cac birc xa nay nam trong vung tir ngoai.
Cau 9: Pap an C
Phuwong phap giai:
Ning lugng lién két ciia mot hat nhan ; X : W, =[Z.m, +(A- Z).m, - m, |
Giai chi tiét:
Nang lwong lién két cia mot hat nhan , X duwoc xac dinh bai cong thic:
W :[Z.mp +(A-Z).m, - mx] ¢’
Cau 10: Pap an A
Phuong phap giai:
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e, =E,.cos(wt)
p ain an on 2
Suat dién dong xoay chiéu: je, =E;.cos| wt +?
2
e, =E,.cos| wt - ?ﬂ]

Giai chi tiét:

-

e, =E,.cos(wt)

g oxiA 2 o 27
Suat dién dong xoay chiéu: je, =E;.cos| wt +?
2
e, =E,.cos| wt - —ﬂ]
| 3
Tich:
1 4 1 1
e,e, =E2.=.| cos(2at) +cos| = || =E2.=.|2cos’ wt - 1- —
2 3 2 2

3 3 3 100
o e,e, =E2.cos’ wt- ~E? =(E,.coswt)’ - ZE? =-1275 & (35)° - ZE? =-1275=> E, =—=V ~57,7V
4 4 4

V3

Cau 11: Pap an D
Phwong phap giai:
Pin quang dién hoat dong dya trén hién twgng quang dién trong.
Giai chi tiét:
Pin quang dién hoat dong dva trén hién twgng quang dién trong.
Cau 12: Pap an D
Phuong phap giai:

R
\/R2 +(z,-z7.)

R
Hé s6 cong sudt: 057 = =

Khi c6 cong hwéng dién: Z, =Z, = 0 =———
Ong g di€ L c \/ﬁ

Giai chi tiét:

—

Khi dong dién c6 tan s6 goc @ = chay qua doan mach thi trong mach x4y ra cong hwéng dién.

g‘

A~ A . R R
Hé s6 cong suat bang: cos@ :E :E =1

Cau 13: Pap an A
Phuong phap giai:

St dung gidn do vecto md td mdi quan hé veé pha giita cac hiéu dién thé va cudng do dong dién.
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Giai chi tiét:
Gian do vecto mach RLC ndi tiép

& UL

UL + U

Ur

Uc »

Ta thay dién 4p hai dau tu dién va hai dau cudn cam ngwoc pha nhau.
Cau 14: Pap an C

Phuong phap giai:

Hat nhan , X c6 A nuclon va Z proton
Giai chi tiét:

Hat nhan ;; Na c6 23 nuclon

Cau 15: Pap an A

Phwong phap giai:

. o1
Cam tng tr ctia dong dién chay qua day dan thang dai: B =2.10 7.}

Giai chi tiét:
Mot day dan thang dai vo han dat trong chan khong mang dong dién cwong do I (A). Bo 16n cam wng tr
cta tu truong do dong dién gay ra tai difm M cach didy mot doan R (m) dwoc tinh theo cong thic:

B :2.10'7.i
R

Cau 16: Pap an D
Phuwong phap giai:
St dung bang ban kinh nguyén tt Bo.

N U . k k_|d
Lyc Cu-long déng vai tro Iyc hwdng thm: k— =m—+=v, = —-|€| =
r r m.r, mr, n

n n

271, 2mwn’r,

n

Thoi gian chuyén dong ctia electron trén quy dao dirng nao dé la: T = =

Giai chi tiét:

Thoi gian chuyén dong ctia electron trén quy dao dirng nao dé la: T = =
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2
Theo dé bai T =% —2%h3" | g
\% \%

St dung bang ban kinh nguyén t& Bo.

Te1~1 ban klnhK I M N o p
quy dao
Sochin |1 2 3 4 5 6
Ban kinh I 4r, 9r, 16r; 25r, 36r,
Mitc nang
E E E E E E
lu’()’ng 1 2 3 4 5 6

Vi n = 3, vay day la ban kinh quy dao M.
Cau 17: Pap an A

Phuong phap giai:

_mg
+D§ dan ban dau A ===

k

+Tan s6 goc @ =4/ -

2
~ , A A Zye . . 2 =A?
+ Cong thitc doc 1ap véi thoi gian X +— =A

+ Sttu dung VTLG tim thoi gian 10 xo bi nén trong mot chu ki
Giai chi tiét:

_mg
+ P06 dan ban dau Al, %
+ Ta c6 VILG:
&
| o II &
Al Al < | A

Thoi gian 10 xo bi nén la:

arccos Aly
A Al
At :2_a .T —.T =£:> arccos —> =

6
f f \/5 2g
+ T w = = Al == =— _A> a)z - J
an so gOC Al 2 \/EA

Ap dung cong thitc doc 1ap véi thoi gian:

V3

2

T Al

2
v2

X2 +—2 :A2 [—t
w

A
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2
100

vi=—A'w' =
100

4 47 " J3A 23

2
L= [29 _ 10022 _107 22T g s
Vv34 V3643 3 W

Cau 18: Pap an B

2 1A2 2g _ ga _[10«/511

Phuong phap giai:
A o e P P PR c c
Cong thite tinh chiét suat moi truong n =—= v =—
v n
N e
Cong thitc tinh budc song: A =v.I =—T =—
n n
Giai chi tiét:
4
Ta co A=vTlT =—T :ﬁﬁ n=-—=2 :0’6 =16
n n 0,4
8
Laics: n == v=S=210 1875 10°m/s
’ % n 16
Cau 19: Pap an A
Phwong phap giai:
Z, =wL
) 3 i . . 1
Cam khang, dung khang, tong trd: {Z. :a)_C
z :\/RZ +(z,-2.)

L_ZC

Do léch pha gittau va i: tang =
S6 do cua Von ké xoay chiéu la dién ap hiéu dung: U, =1.Z.
Giai chi tiét:

Z, =wL =200Q

1
Cam khang, dung khéng, tong trd: {Z. :_C =100€2

4]
Z =R +(2, - 2.)" =200Q

o6 loch o et va 1 tanqp =27 Ze 200°100 1 7
0 lecC ad d al: - - —_—F —_
> leciipha glua u val R 10083 3 6

Khi dién 4p bang ntra gia tri cuc dai thi:

u—lU = (oS 2 g T =g =
2 0 wu 2 (pu 3 (pi wu ¢

w|
o

r
6
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V3
Khi d6: i =I,.cosg, = I, =— :Lﬂ =1A

Cos—

. ) 1 cA 1N A 2 1A I, 1 \/_
S6 do ctia Von ké xoay chiéu la dién ap hiéu dung: U, =1.Z. :—Z-ZC Zﬁ-loo =50v2V
Cau 20: Pap an C
Phuwong phap giai:

V€ hinh theo cac dit kién cta bai.
) ] tan ¢, - tan ¢
. .o tan( - ) — 1 2
Ap dung biéu thic: (2 1+tang, tang,
Diéu kién c6 cuc dai giao thoa: d, - d, =kA;kE€Z
- AB AB
Ta tim dwgc s6 cuc dai trén AB la s6 gia tri k thoa man <k<—

Tim dugc k, ta xac dinh vi tri M (b) 1a diém cuc dai gan A nhat thoa man: BM - AM ' =kA.

Giai chi tiét:

Ta c6 hinh vé

M X
A e
7
i Fi
] - /
/
ik
I = ,fr
B 1.*';
Ap dung biéu thiic:

tan( ZIMA) - tan( ZJMA)
tan & =tan( ZIMJ) =tan(ZIMA- ZJMA) < tana =

1+ tan( ZIMA) .tan( ZJMA)

Al AJ U
o tng =AM _AM __ AM _ _ J ___ S
Al AJ ALLAT ALLAT ALLAJ
1+ . 1+ — AM+ X+
AM ~AM AM AM X

Biét rang ham tana 1a ham dong bién, nén khi @ cyc dai thi tana cyc dai.

Al.AJ
(tanoc)lmIX o | x+
X min
Ap dung BDT Cosi ta cé:
X+ ALAJ >2JAI.A] = | x+ ALAJ min & X _ALAJ o x? =AI.AJ
X X X
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Tt d6 thi khi x = 6 thi @ cuc dai, nén: AI.AJ =6* =36

Tai x = 24 va x = a thi c6 cung gia tri goc &. Ta co

5 5 36 a, =1,5cm
tan = => a+— =255 a’-255a+36=0< | '
24+§ a+% a a, =24cm
24 a
Vay a = 1,5cm.

AI.AJ =36 {AI =9cm

U = 3 = e j: =
Tw AILAJ = 36, ma 1J = 5 cm, nén ta co: {AI —AJ +5 AJ =dem

Vay AB = 2A1 = 18 cm.

Khi M & vi tri X = 24 cm thi M la cue dai xa A nhat, ap dung diéu kién cuc dai cho M ta c6

BM - AM =)\ < VBA*+ AM?* - AM =A= A =+18*+24% - 24 =6cm
So6 cuyre dai trén AB thoa man diéu kién:

_AB<k<£z %<k<%: -3<k<3

Khong ké hai nguon A, B, khi M & vi tri x = b thi M la cuc dai gan A nhat, ttng véi k = 2, ta cé:

BM'- AM'=2A= \VBA2+AM?*- AM'=2A= A =418 +b*- b =2.6=12= b =7,5cm

S A
aCOtlSOa 1,5

Vay gia tri gan nhat la 5,05.
Cau 21: Pap an B

5)

Phuong phap giai:
v
Buéc séng: A 27

2md
Cong thitc tinh do 1éch pha: Ag :T
Phuong trinh séng: u =A.cos(wt + @)
Phwong trinh van toc cta phan t séng: v =u'
Giai chi tiét:
v 24

Buéc séng: A 27 = =12cm

2xd
St dung cong thitc tinh d6 1éch pha: Ag :% ta co:

+ P cach O ntta budce séng do vay P ludn nguge pha vai O

+ Q cach O mot khoang 0,754 nén Q ludn vudng pha véi O.

+ Q cach P mot phan tw budce séng, do d6 Q cling vudéng pha véi P.
Ta c6 hinh vé:
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U,
Cip s . . « s Yo _6_ _
Tuw hinh vé, ta thay rang khi O, P, Q thang hang thi: 1 3 =2= u, =2u,
P

u, =6cm

u, =12cm

2
|vP| =wA fl- [UXP] =48rcm/ s
Toc do cua diém P va Q twong ¢ng la: | .
/ u
‘VQ‘ =wA,[1- | =% | =24xcm/s
A

Lan thing hang thit 2 ting véi v, =247cm/s

Mt khac P va Q ludn cling pha nén ta cé: up +u, =A* = 5u, =A* = {
Q

Cau 22: Pap an C

Phuwong phap giai:
Apd ong thirc may bién a Al
p dung cong thitc may bién ap U, N,
Giai chi tiét:
Ta c6 bang s6 liéu nhu sau:
Cudn so cap Cuonthitcap |Usocap |Uthit cap [Hiéu dién ap
N, N, U U’ AU =U"'- U " =480V
N, N, U u"
1,5N; N, U U, AU =U,"- U," =270V
N, 1,5N, U U,
1,8N N U . 77 w_
> 1 2 U2 AU _Ul = U2 —?
N, 1,8N; U U,
U_N_yply
i . U N N,
Ap dung cong thitc may bién ap ta co: U' N N
— =l y"=—y
U N, N,
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Ul N o Ny U
i N e 50% 5 vone dav s 1 & 7O ' L5N, 15
i N; tang 50% so vong day thi: .
Ul LN, gy v Z5ON, gy g e
U N, N,
ﬂ: NZ = 2': NZ [j:E
e N them 309% na b U 18N, L,8N, 1,8
i tiép tuc tang N; thém 30% nita thi: .
U," _L8N, _ U _L8N, 1 gy
U N, N,

Xét cac hiéu dién ap, ta co6
AU =U"'- U" =480V
Ul _U'_ 1’52U"

AU, =U,- U,"=—-1,5U0" =270V
1,5 ,
U'- U" =480V U' =540V U'
o = = AU, =U,"- U,"=—- 1,8U" =192V
U'-15U"=405V |U" =60V 1,8
Vay gan nhat véi 210V.

Cau 23: Pap an D

Phuong phap giai:

Ap dung cong thiic tinh cong sudt P =U.I.cos@
Giai chi tiét:

Cong suat tiéu thu cia doan mach:

=JT

P =U.I.cos ¢ =220.2.cos 7” T] =2202W

Cau 24: Pap an A

Phuwong phap giai:

Tinh chat cua tia X:

+ Co kha nang dam xuyén manh

+ C6 kha nang lam den kinh anh, nén dung dé chiéu, chup dién
+ Kiém tra hanh li khach Ién may bay.

+ C6 kha nang hay diét té bao, chita tri ung thu nong.

+ Lam ion héa khong khi.

Giai chi tiét:

Tinh chét cua tia X:

+ Co kha nang dam xuyén manh

+ C6 kha nang lam den kinh anh, nén dung dé chiéu, chup dién
+ Kiém tra hanh li khach Ién may bay.

+ C6 kha nang huy diét té bao, chita tri ung thu nong.

+ Lam ion hda khong khi.
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Vay c6 3 cau ding

Cau 25: Pap an C

Phwong phap giai:

Quy dao dao dong diéu hoa L = 2A.

Vi A la bién do dao dong.

Giai chi tiét:

Quy dao dao dong diéu hoa: L =2A =10cm = A =5cm
Cau 26: Pap an B

Phuwong phap giai:

1
W=

JLc
Tan s6 goc, chu Ki, tan s6 dao dong riéng cia mach LC: {T =27~ LC
1

! =oic

Giai chi tiét:

Chu ki dao ddng riéng ctia mach LC: T =27+/LC
Cau 27: Pap an A

Phuong phap giai:

. A
Khoéng van la khoang cach gitta hai van sang gan nhau nhat: i =——
a

Giai chi tiét:

.39
Khodng cach gitta 7 van la 6 khodng van i; ta cé: i = o =0,65cm =6,5mm
Laico i =22 o 5 =10 8501 o oo
a D 1
Cau 28: Pap an D
Phuwong phap giai:
. . ._AD
Khoang van: i =——
a
. AD
Vi tri van sang bac k: x, =ki =k.—
a

Giai chi tiét:
AD

Khoéng van: i =—
a

Vi tri M, N ban dau cach van trung tam la: x =5i
Khi D tang thém 100cm = 1m thi khodng van mdi la:

Trang 20



., AD+Y) A i
] =——/m— =]+ — =1+ — =
a a 1,5

I
1+-—

15

Vay M, N Idc nay 1a van séng bac 3. Do d6 s6 van séng giam di la: 2.(5- 3) =4 (van)

Cau 29: Pap an D

1+i

e

I

Phwong phap giai:

N~

S6 hat nhan con lai sau thoi gian tla y = 2’
-t
S6 hat nhan bi phan rd, bién thanh hat nhan khacla: N'=N,- N ZNO.[l- 27 ]

Khéi lugng hat nhan: m =N.A(u)
Giai chi tiét:

-t
+ S6 hat nhan Po con lai sau thoi gian t1a: = N,. Xi

1

+ S0 hat nhan bi phan ra, bién thanh hat nhan Chi la: N'=N;- N =N0.[1- 2

|

-t
+ Khoi lwgng hat nhan Po con laila: m, =N.A, (u) =210.N,.27

+ Khéi lwong hat nhan Pb tao thanh la: m,, =N".A,, (u) :206.N0.[1- 2TJ
+ Ti s6 khoi lugng:

206.N,.

1- 2T]
M 0,8 =

-t
Mo 210.N,.27

-t ot -t N
o 1-2T7 :0,8.2—10.2 T & 2T _103 t =0,86.T =119 D&ay.
206 187

Cau 30: Pap an C

Phuong phap giai:

Phuong trinh dao dong diéu hoa x =A. cos( 27 ft +¢) cm

Giai chi tiét:

Ta c6: x =2cos4nt(cm)

Vay tan s6: [ =2Hz

Cau 31: Pap an B

Phuwong phap giai:

Thuyét lwgng tir anh sang:

+ Chum anh sang la chum cac photon (cac lwgng t¥ anh sang). Moi ph6ton cé nang lwgng xac dinh (nang

lwong cta 1 phd ton € =hf (J).
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+ Cac photon bay doc theo tia sang vdi tdc d6 ¢ = 3.10° m/s trong chan khong.

+ Nang lwgng cua moi phéton rat nhd. Mot chum sang du yéu ciling chita rat nhiéu photén do rat nhiéu
nguyén t&, phan ti phat ra. Vi vay ta nhin thay chum sang lién tuc.

+ Photon chi ton tai trong trang thai chuyén dong. Khong c6 photon ditng yén.

+ Céc photon trong chum anh sang don sac thi c6 cung nang lwgng.

Giai chi tiét:

Thuyét lvgng t¥ anh sang:

+ Chum anh sang la chum cac photon (cac Iwgng tr anh sang). Moi ph6ton cé nang lwgng xac dinh (nang
lwgng ctia 1 phd on € =hf (J).

+ Cac photon bay doc theo tia sang véi tdc do ¢ = 3.10° m/s trong chan khong.

+ Nang lugng cua moi ph6ton rat nhé. Mot chum sang du yéu ciling chita rat nhiéu photon do rat nhiéu
nguyén ti, phan ti phat ra. Vi vay ta nhin thady chum séng lién tuc.

+ Ph6ton chi ton tai trong trang thai chuyén dong. Khong cé photén ding yén.

+ Cac photon trong chum anh sang don sac thi c6 cung nang lwgng.

Cau 32: Pap an C

Phuwong phap giai:

Am tai ngudi nghe dugc: Tir 16Hz dén 20000Hz

Ha am: f < 16Hz

Siéu am: f > 20000Hz

Giai chi tiét:

Am c6 tan s6 12Hz 1a ha 4m

Cau 33: Pap an C

Phuong phap giai:

c
Buéc song: A =¢.T =—

f
Giai chi tiét:

Buédc séng cta song dién tir: A =c.T :% _236.11()(:6 =

Cau 34: Pap an A

Phuwong phap giai:

Dao dong cudng bitc c6 bién do khong doi va co tan s6 bang tan s6 cua luc cudng birc.
Giai chi tiét:

Dao dong cudng bitc c6 bién do khong doi va co tan s6 bang tan s6 cua luc cwdng birc.
Cau 35: Pap an C

Phuwong phap giai:
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‘ x, =A.cos(wt +q,)
Phuong trinh dao dong diéu hoa
x, =A,.cos(wt +g,)

1
Xét tich x;.x, =A1.A2.E[cos(2a)t+qol +g02) +cos(<p1 - %)]
Giai chi tiét:
x, =A.cos(wt +¢,)

Ta co:
x, =A,.cos( ot +@,)

1
Xét tich x;.x, :AI.AQ.E[COS(ZQ)I +@, +@,) +cos(g, - %)]

Tich dé6 c6 gia tri cuc dai khi cos(2wt + @, +¢,) =1 va cuc tiéu khi cos(2wt + ¢, +¢,) =- 1 khi dé:

3 M
XX, =Al-A2-%[1+c05(c01- g)=M (1) |[(D+(2)= coslg - ¢,) “iAA
= 2
1 -M
X,.X, :A.AZ.E[- 1+cos(g, - @2)] = (2)  {(D-(2)= AA :%M (4)
Tw (3) va (4) = cos@ =§ = A@ =0,93rad
Cau 36: Pap an A
Phwong phap giai:
, : __R 0
Hiéu suét cia ngudn la: H ) .100%
Giadi chi tiét:
¢ 3 — R o/ — 20 o/ — [0)
Hiéu suat ctia nguén la: H “r+R) .100% —5+20-10(M) =80%

Cau 37: PapanD

Phuwong phap giai:

Tr d6 thi ta thdy Fammax = 1,8N; Frmin = 0; sau d6 Fa, tang dén 0,6N roi giam; vay 16 xo c6 bién do A 16n
hon do dan Al

Ap dung cong thite lyc dan hoi F =k.(x+Al)

Vitrikhit=0dént=0, 1s thi F = 0, tic 1a vat & vi tri 10 xo khong dan.
Ta st dung VTLG tim chu ki, tan s6 goc.

. 1
Ap dung cong thitc tinh ning lugng: W :E.k.A2

Giai chi tiét:

+ Tt d6 thi ta thdy Fawmax = 1,8N; Frin = 0; sau d6 Fa, tang dén 0,6 N roi giam; vay 1o xo c6 bién do A 16n
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hon do dan Al

, N Fdhmax :k(A+AIO) :]"8
+ Ap dung cong thic lyc dan hoi:
o =k.(A= Aly) =0,6
= Fdhmax :A+AIO :3: AIO :é
Epmin A= Al 2
A
= F, =k A+E =1,8 < k.A=12

. e, . A
+ Vi tri khi t = 0 thi F = 1,2N, vay vat dang & vi tri dan mot doan bang A, titc 1a c6 toa do x :E

bént =0,1s thi F = 0, titc la vat dang & vi tri 10 xo khong dan.
+ Ta c6 VILG:

Vay chuki: T =2.0,1=0,2s= w :2?3 =107 (rad /s)

Ma w = I 0w > Al, =0,01m =1cm
Al,

Nén A =2.Al, =0,02m

Ta c6 nang lwgng cta dao dong la: W Z%.k.Az :%.k.A.A- %.1, 2.0,02 =0,012J =12mJ
Cau 38: bap an D

Phuong phap giai:

Phuong trinh dién ap u =U,.cos(wt +¢) véi U, 1a gia tri cyc dai.

Giai chi tiét:

T

Phuong trinh dién ap: u =200 cos 100m+z 14

— Dién ap cuc dai la U, =200V
Cau 39: Pap an C
Phuong phap giai:
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hc
Cong thoat: A=—
& %

Giai chi tiét:

hc hc
fA=—> =
Ta co A Ay A

Cau 40: Pap an A
Phuwong phap giai:

A
Trong séng ding trén day, khodng cach gitta mot nit va mot bung la 2

Giai chi tiét:

Trong song dirng trén day, khoang cach gitta mot ntit va mot bung la:
A 40

d=—=

=— =10cm
4
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