PE SO 1PB8+ PE THI THU TOT NGHIEP THPT
NAM HOQC: 2020 — 2021
MON: VAT LY
Thoi gian lam bai: 50 phit; khong ké thoi gian

phat dé

Cau 01PB- 31. bat dién ap U =2203/2 cos100mt (V) vao hai dau mot doan mach gdm dién tré co

107 3
C=——-(F) ; L=—®H) , | |
R =50Q , tu dién c6 dién dung T va cudn cam thuan c6 do tu cam 2n mac noi tiep.

Biéu thirc ciia cudong d dong dién trong mach la

=442 cos(lOOnt + %] (A) i=4,4\2 cos(lOOnt —EJ (A)

A. B.

i= 4,4cos(100m +§j (A) i= 4,4cos(100m —gj (A)

C. D.
Cau 01PB- 32. Cho mach dién nhu hinh vé. Nguén dién co suit dién

R

dong E = 12V, va dién tro trong khong déng ké (coi r = 0 Q). Mach |

ngoai géom bién tré R va cudn cam c6 L = 1 H. Diéu chinh gia tri cua |

bién tré giam tr 10 Q xudng con 5 Q trong khoang thoi gian 0,1 s.

Cuong do dong dién trong mach trong khoang thoi gian noi trén la
A.12A B.24 A C.0A D.1,6 A

Cau 01PB- 33. Mot vat thuc hién d@)ng thoi ba dao dong diéu hoa cung phuong, cung tan sé, colidod lan

luot 1a X , X2 , X3 Bidt phuong trinh 1i do téng hop cua cic dao dong thanh phén lan luot 1a

X, = 6cos(nt+£jcm Xy = 6cos(nt+2—nj; X3 = 6\/§cos(nt+£jcm
6 ; 3 4 . Khi li d¢ cta dao dong X3

dat gia tri cuc tiéu thi li d6 cua dao dong X 1a

A.0cm B.3 cm C. 3V6 cm D. W2 cm
Cau 01PB- 34. Cic mirc ning lugng cila cac trang thai dimg ciia nguyén tir hidro duoc xac dinh bang

B =_13,6ev

biéu thic n’ ("= 12,3.. ). Néu nguyén tir hidro hap thu mét photon cé ning lyogn 2,55 eV
guy g luog

thi budc song nho nhét ciia birc xa ma nguyén tir hidro d6 ¢ thé phat ra 1a
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A, 1,46.10°m B. 1,22.10°m C. 4,87.10°m D. 9,74.10°m

Céu 01PB- 35. Trong mdt thi nghiém vé hién tuong song dimg trén | (H2)
soi day dan hoi ¢ chidu dai L c6 mot ddu c¢b dinh, mot dau ty do,
kich thich s¢i diy dao dong véi tan s f thi khi xay ra hién tugng
song ding, trén soi day hinh thanh cac bo song. PO thi biéu dién
mdi quan hé giita tan sb f va sb bung song trén ddy nhu hinh bén. e

Tong cua a va b 6 gid tri 1a

A. 60 Hz B. 40 Hz C. 80 Hz D. 70 Hz
Cau 01PB- 36. Cho mach di¢n AMNB, doan AM chtra cudn day thuan cam L, doan MN chra dién tré R,

doan mach NB chira tu dién C. Pt vao hai ddu AB mot dién ap xoay chidu c6 biéu thuc

Uas = U2 cos(et) V, tan s6 o thay doi dugc. Khi O=O thi dién ap gitra hai ddu AN va MB vuong

pha nhau, khi d6 Up =505 v, U = 100y5 V. Khi thay d6i tan s6 goc dén gia trj ©~ @2~ 100my2
rad/s thi dién ap gitra hai dau cudn day dat gia tri cuc dai. Gid tri cua 12
A. 150x rad/s B. 60m rad/s C. 50z rad/s D. 100z rad/s

Ciu 01PB- 37. Trong thi nghiém Y-ang vé giao thoa 4nh sang, lan thir nhat, 4nh sang dung trong thi

A, =0,56 um va A, voi 0563 pm <A, <0,75 pm

nghiém c6 hai loai bic xa , thi trong khoang gitra hai

A 7 A A \ B 7oA ’ A r A 7 B 5 7\, A Ja ’ ,
van sang gan nhau nhat cing mau vdi van sang trung tdm c6 6 van sang mau do "2 . Lan thu 2, anh sang

. . oAy x Ay M=Th .
dung trong thi nghiém c6 3 loai birc xa ™" ™2 va "3, voi 3 7. Khi d6 trong khodng giita 2 van

sang gan nhau nhat va cung mau vdi van sang trung tdm cd bao nhi€u van sang mau dé?

A. 13 B.6 C.7 D.5
Cau 01PB- 38. Cho mach dién nhu hinh vé, X, Y la hai N
hop kin, mdi hop chi chira 2 trong 3 phan ti: dién tro M. ]—_r’i — X ] ‘ﬁ*’ -D
thuan, cudén cam thuan va tu dién mac ndi tiép. Ampe . [ . ‘
ké co dién tré rat nho, cac von ké cé dién tré rat 16n. I \Y \J =

Cac von ké va ampe ké do dugce ca dong dién xoay chiéu va mot chiéu. Ban dau méc hai diém N, D vao
hai cyc cua mot nguén dién khong ddi thi v, chi 45 V, ampe ké chi 1,5 A. Sau d6 mic M, D vao nguén
dién xoay chidu c¢ dién ap W =120cos1007t (v) thi ampe ké chi 1 A, hai von ké chi cang mot gi tri va
U cham pha 0,57 so vdi Unp | Khi thay tu C trong mach béng tu C' thi dién 4p hai dau tu dién 16n

nhét Ucmax . Gia tri U max gin gia tri nao nhit sau day?

A.90V B.75V C.120V D. 100V
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Cau 01PB- 39. Cho mdt soi diy dang c6 song dimg véi tan s§ goc @ =20 rad/s  Tai mot didm A trén
day 12 mot nut song, diém B 14 bung song gan A nhét, diém C giita A va B. Khi soi diy dudi thing thi
khoang cach AB =9 cm va AB = 3AC. Khi soi ddy bién dang nhiéu nhat thi khoang cach gitra A va C 1a

5 cm. Tdc d6 dao dong cua diém B khi nd qua vi tri c6 li o béng bién d6 cua diém C la

A. 16073 cm/s B. 803 cm/s C. 160 cm/s D. 80 cm/s
Céau 01PB- 40. Hai con lic 160 xo dao dong diéu hoa c6 dong
ning bién thién theo thoi gian nhu dd thi, con lic (I) 1a duong
lién nét va con lic (II) 1a duong nét dut. Vao thoi diém thé nang
ctia hai con lic bang nhau thi ti sé dong ning cua con lic (II) va (1L)

dong nang cua con lac (I) 1a

2 3 2 .
A 3 B. 2 C. 4 - L
4
D. 9
Dap an

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

LOI GIAI CHI TIET

Cau 01PB- 1: Pap an D

SGK Vat 1i 12, trang 44, muc I1I: DPé c6 cac van giao thoa on dinh trén mat nude thi hai nguén song phai
1a 2 ngudn két hop, tic 1a dao dong cing phwong, ciing chu ki (hay ciing tan s6) va c6 hiéu s6 pha khong
d6i theo thoi gian.

Cau 01PB- 2: Pap an D

SGK Vit li 12, trang 48, muc I1.2: Diéu kién dé co song dirng trén soi diy c6 mot ddu cb dinh va mot dau

r == (2k+1).& (k=0;1;2...)

tur do 1a chiéu dai soi day phai bang mot sb 1¢ lan 4 4 .

Cau 01PB- 3: Dap an C

cos _R_
? V4

A A A Lo \ R>+(Z, -Z.)
H¢ s0 cong suat cia doan mach la \/ ( L C) )
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Cau 01PB- 4: Dap 4n B

Anh sang c6 ludng tinh song hat.

Céc hién tuong: giao thoa anh sang, tan sic 4nh sang, nhifu xa anh sang ching té anh sang c6 tinh chat
song.

Céc hién tuong: quang dién ngoai, quang dién trong, quang — phat quang ching to 4nh sang c6 tinh chat
hat.

Cau 01PB- 5: Pap an B

, n,<n,<n
Taco: 4 ¢ t

Tur dinh luat khtic xa anh sang:

sini . sini

——=n=sinr= W S >, > T
sinr n

Cau 01PB- 6: Dap an C

Do 16n luc dan hdi cua 10 xo: Fo = k'|A{)‘

Luc dan hoi ca 1o xo ¢6 dd 16n cuc dai khi do bién dang cta 16 xo 13 16n nhat Al =A% + A

, tirc la
vat & vi tri bién dudi.

Cau 01PB- 7: DPap 4an A

S6 chi cia von ké 1a gia trj hiéu dung cta dién ap: V2 V)
Cau 01PB- 8: Pap an C

Vi tri van to1 trén man quan sat c6 hiéu duong di thoa man:

Ad=d,—d, :(k+ljk:> Ad_ . =&
2 2 khi k=0,
Cau 01PB-9: Pap an A
T=2n £(s)
Chu ki ctia con lac don la: g

At = Iz \/E (s)
Thoi gian ngan nhat dé vat nhd cua con lac di tir vi tri bién vé vi tri can bang la: 4 2Vg |
Cau 01PB- 10: bap an A

+ Hai hat nhan c6 cing d6 hut khdi AmM = ¢6 ciing nang luong lién két AE =Am.c’

+ Hat nhan X c6 s6 khi luong 16n hon hat nhan Y: Ax > Ay
AE AE
RN < R
A, A

X Y nang luong lién két cia X nho hon Y — Hat nhan Y bén viing hon hat nhan X.
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Cau 01PB- 11: Pap an C

A _ —ht
S6 hat nhan X con lai sau thoi gian t la: \ = No®

R . _ N — M
So hat nhan cua chat phong xa X bi phan ra la: AN =N, -N=N,(-e

Cau 01PB- 12: Dap an A

Biéu thirc xac dinh dién tich cua tu dién: Q = C.U c6 dang mot duong thing xién goc di qua gde toa do

nhu hinh vé.
Q]I.
/ i
r
O U
[ Hinh2 |

Cau 01PB- 13: Pap an B

A, =360nm

Gidi han quang dién cta tim nhom khong phu thudc vao méi trudng nén khong thay doi khi

dat tam nhom chim hoan toan trong nudc.

A =300nm <y 44 d6 c6 xdy ra hién twong quang dién déi

Khi truyén trong nudc buc xa cd bude song
véi tim nhom khi n6 duoc dit chim hoan toan trong chau nudc.
Cau 01PB- 14: Dap an C

2

.. . =n°T
Taco: 0

— 4%+ — -11 _ -11
Quy dao dimg N tng v6i n = 4 nén ban kinh quy dao 1a: " =41 =165,3.10"" =84,8.107"(m)

Cau 01PB- 15: Pap an D
Hién tugng cong hudng xay ra khi tin s ngoai lyc bang tan sé dao dong riéng cta hé:

_ O 3T )
2 2m .

Cau 01PB- 16: Pap an C
Ning luong cta hat proton theo thuyét trong ddi:

E =me’ =3m,c’ <> — — ¢’ =3m,c’ = v =22.10°(m/s)
v

-
CZ

Cau 01PB- 17: Pap an D

Nguoi nay deo kinh can 0,5 dp — D=-0,5 (dp)
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N3 N \ . \ \ v
— Khoang cuc vién cua nguoi nay la D (m)
— Nguoi nay c6 thé ngdi cach tivi xa nhat 2 m.

Cau 01PB- 18: Pap an B

Up=2200v) N, _U, _220_1
U,=880(V) N, U, 880 4
N N 220y uy=ss
Khi dt dién 4p 220 V vao hai ddu cuén day 2 taco: N Uz (V)
Cau 01PB-19: Dap an D
A
5 =2(cm) > A =4(cm)

o=25n(rad/s)=> T = 2 _ 0,08(s)
®

v :& :i =50(cm/s)
T 0,08
Cau 01PB- 20: Pap an A
,dl—dzz 2 =55,
Xéttisd A 400.10 Tai M 1a van séang bac 5.

Cau 01PB- 21: Pap an A

-34 8
. :B _ 6,625.107".3.10 :3’975.10_15“)

Ning luong ctia photon theo thuyét luong tir anh sang A 5.107™"
Cau 01PB-22: Dap an D

I, = \/EUO =0,04(A)
Vi mach dao dong LC ta co: L .

®, =LI, =2.10"%(Wb)

— Tu thong tu cam cuc dai
Cau 01PB- 23: Pap an D
Dé phan tmg x4y ra thi ning luong cua tia y it nhat phai bang nang luong cta phan tng

hf,, = Am.c® =(m, +2m, —m,,).c’ = (1,0087 +2.4,0015-9,0112).931,5 = 0,466(MeV)

_AE _0,466.1,6.10""

win = 10 =1,125.10*(Hz)

— Viay
Cau 01PB- 24: Pap an A

Khi dong dién trong mach 1a i thi di¢n tich trén tu c6 do 16n 1a g, ta co:
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Cau 01PB- 25: Pap an D

Dién 4p hi¢u dung hai dau doan mach AM:

9 = 2 _
— Dbé Usm khong phu thude R thi Zo =27, <2LCo" =1 .
Cau 01PB- 26: Dap an B

Khéi lwong hat nhan X con lai sau thoi gian b oja:

T Lt _
M2 28 o oo T T g
m, - 1 log,2,83 log,2,83
2 (ngay)
Cau 01PB- 27: Pap 4n C
Trong qua trinh lan truyén song dién tir thi cudong do dién truong va
cam Ung tur luén dao dong cung pha nhau.
g, , T '
E=Eocos(2n.10 t+—j . {p
Phuong trinh cuong d6 dién truong: 3 f .
E = & -E f'."-_x 0,5E, _..f': E 0
t=0: 2 :
T - |
0y = 3 ——

Tai

Ké tr lic t=0 @én thoi diém ddu tién E = 0, goc quét twong Gng trén dudng tron la:

=sin”' 0.5, =
? E, 6
T
6 107
PO (9

Thoi didm E = 0 1An ddu tién la: |~ © 2m10° 12
Cau 01PB- 28: Pap an A

Ap dung dinh luat khiic xa anh sang
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“14
sin(45°) = {1, 26 + %} sint,
n, sini=n,sinr — o M
sin(45°) = {1, 26 + %} sinr,
r, =30°33'30,48"
B T S Ar=Te114T”
r,=23°21'43
Cau 01PB- 29: Pap an C
=I’R = E'R
’ 2

Cong suat tiéu thy R la: (R+71)

E’R E’R ) .
P=P = ® +r‘)2 :(R +;)2 &R, (R, +1) =R, (R, +1) = =R R,

1 2
R, =2(Q)
= r=4Q)
R, =8(Q)
2 2

o == 20 25(W)
Mat khac: 4r 44
Cau 01PB- 30: Pap an D

(ij xwv-vx vi—ax o (A’-x")-(-o’x)x A’
- 2 - 2 2 A2 2 =
+ Xét dao ham sau: \V v v o (A" =x7) A*=x? (1)
LIRS R R 17

+ Xétbiéuthac: V1 Y2 Vs

+ Lay dao ham hai vé va ap dung dao ham (1) ta cé:

Vi v, Vs Vi v, V3

A? A A’ 10° 10° 10° 625

+ = = + = =
A -x; A-x; A-x; 10°-6" 10°-8 10°-x; 144

=X, = f% =8,77(cm)

Cau 01PB- 31: Pap an D

=

107 1 1
= =>Z =—=— " —100(Q
T (F) e 107 )

C
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L =i(H) =Z7Z =oL= 1001t.i =150(Q)
27 27

Z=\R? +(2, - Z.) = /50" +(150-100)° = 5052(©2)

U, 22042

Tz 5042

= 4,4(A)

z,-7
tan(Q, —¢;)=———-=1->9, ¢, =§—><Pi =—§

i= 4,4cos(1007ct —EJ(A)
Vay 4 .
Cau 01PB- 32: Pap an C
E 12

) [=—=—=1,2(A)
+ Dong dién trong mach khi bién tré c6 gia tri R =10 13, R 10

: R =10(Q r-=-B_sum
+ Dong dién trong mach khi bién tré o gia tri R =10(€2) 13, R" 5

Al
At

r-1_, 2,4-12

=L
At | 0,1

=L

=12(V)

etc

— Suét dién dong tu cam xuét hién trong mach c6 d¢ 16n la:
Do suat dién dong tu cam c6 cing do 16n nhung nguoc chiéu voi suit dién dong ciia ngudn nén cudng do
dong dién trong mach trong khoang thoi gian 0,1 s néi trén 1a 0 A.

Cau 01PB- 33: bap an A

+ TUr gia thuyét bai toan, ta co:

X, +X, =6cos(nt+£jcm
2 X, — X, =6\2 cos(nt—%} cm X, =3J€cos(nt+%} cm
X, +X, =6cos[nt+—n]cm = =

3 X, + X, =6\/§cos(nt+gjcm X, =3\/Ecos(7tt+1—;} cm

X, +X, = 6+/2 cos [nt+%} cm

+ Hai dao dong Xiva % vuong pha nhau.

X, ’ X5 ’ X; =—-A;
2 Ha ) 7% 20
Ta co ! 3 X = .

Cau 01PB- 34: Pap an D

Gia str nguyén tir dang & trang thai n, hdp thu mot photon & va chuyén 1én trang thai m.

— Ap dung tién dé Bo vé hap thu va phat xa ning luong: E,-E,=¢
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:—13,6(%—
m

Do m va n phai 1a cac s6 nguyén duong.
Dung churc nang TABLE may tinh Casio fx 570 ES nhu sau:
Buée 1: Bim Mode 7

1 . j—
ﬁ(X =1m, F(X) = n)

7_{_7
X* 16

F(X)=

Buwée 2: Nhap ham

Buére 3:

Start (bat diu) — nhap 1
End (két thuc) — nhép 10
Step (budc nhay) — nhép 1

M | Flnld
3| 3|1.8233
\ s f L 2
Man hinh may tinh thu dugc nhu sau: 5| 5| 2. 0965

—n=2vam=4.

Vay sau khi hap thy photon nguyén tir & trang thai dimg m = 4.

+ Budc song nho nhat tng v6i su chuyén mirc nang lugng cua electron tir quy dao dimg m = 4 vé quy dao

dung con=1.

hc hc

6,625.107°*.3.10°

w1 1
-13,6.1,6.10 19'[42_12j

=9,74.10"*(m)

Cau 01PB- 35: Pap an C
A \%
L=2n-1).—=2n-1).—
( )4 ( )4f
Tir db thi ta thay:

n=l:f=a=L=—()
+ 4a

n=3:foa+td0=L=(23-1)—" -
N 4a+40) 4(a+40) ()

n=d4:f-b=L=4-1) =LY
+ 4b  4b (3)

Tu(l)va(3)tacdb="7a;

Tur (1) va (2) ta ¢6 40+a=5=a=10;b=70=a+b=10+70=80
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Cau 01PB- 36: Pap an C

Z
©=0 . ﬁ.—czl—>ZL.ZC=R2
+Khi ™ "1 thi dién &p hai dau doan mach AN va MB vuong pha nhau: R R

R =1 1
- ZC -
N . 2.1 A s 1as . s <. 4, =X X
Khong 1am thay doi két qua bai toan, dat:

, UMB=2UAN@R2+2§=4(R2+z§)@1+%=4+4xz—>X=o,5
+ Két hop voi X .

0 =0, =1007+/2

. .o 5 =1 1 [N ’ A + 3A A 5 .
+ Khi rad/s (ta gid sir rang ®, = ho, ) thi dién ap trén hai dau cudn cam dat cyc dai

2 2
n

— Vay & =507 rad/s.

Cau 01PB- 37: Pap an B

+ Lan th& nhét: St dung 2 burc xa A, =0,56(um) va Ay

21 A A s | v A s , A
K¢ Iuén 2 van sang trung thi c6 8 van sang cia "2

o , AT |
— Vi tri trung nhau cua 2 van sang la: "2 .

ki, =71, & kA, =7\, = A, :%

Sy iy A \ A . A .
Goi k 1a s6 khoang van cua "1, ta co:

0,65 pm <A, <0,75 pm = 0,65 pm <%<0,75 um < 0,65 um < k'07’56 <0,75 um

<8,125<k<9,3715=k=9=A, = 9'07’56 =0,72 um

. A, =0,56(um); A, =0,72(um); A, :gkz =0,48 um
+ Lan tha 2, st dung 3 btrc xa: 3

Xét van sang tring gan van sang trung tim nhat.

Khi 3 van sang trang nhau X1 = %2 = %3
ko _M_9_18
kK, % 7 14 ‘s
k, A, 3 6 9 12 15 18 21
k, =21
k_A_6_12_ 18
kK, & 7 14 21
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5 k=14

A A A | s A A A oo~ k=0 , A
— Gifra van trung tdm va van trung mau gan van trung tam nhat (gitra 2 % ) ¢6 13 van

A k, =2,4,6,8,10,12

, . A . A e N A \ A s
sang cua btrc xa "2 trong d6 c6 6 van trung mau gitta “2 va "3 ( ) va 1 van trung

Mg M (ke =T

gitta "' va ).

— S4 véan sang mau d6 Ay gifta van trung tim va van tring mau gan van trung tim nhét 1a:
13-6-1=6 yan.

Cau 01PB- 38: Pap an D

+ Khi méc véo hai cuc ND mot dién ap khong ddi — ¢ dong trong mach véi cuong do I=1,5 A

R, = _300)

Y5

— ND khong thé chira tu (tu khong cho dong khong ddi di qua) va
+ Méc vao hai ddu doan mach MD mét dién ap xoay chidu thi "™ s6m pha hon Uwn mot goc 0,57.
—» X chira dién tré RX va tu dién C, Y chira cuén day L va dién tr& XY |

v V=V SRS UL = Uy =60(V) > Zy = Z, =60(Q)

— 2 _ 2 — 2 _ 2 _
+ Cam khang ctia cudn day: Z, = \/ZY Ry \/60 30 30\/§(Q)

tan(pY=£=M=\/§—>(pY=60°—>(px=30°

+V6i "N 118 pha 0,57 50 v&i UMD va Ry 30

{RX =30V3(Q)
._)

Z. =30(Q)

UJ(R, +R.) + 272
— J(Ry R, )+ L =100(V)
R, +R

U
+ Pién ap hiéu dung hai dau tu dién:

Cau 01PB- 39: Dap an B

X Y

+ AB 14 khoang cach giira nat va bung gan nhat

— AB =0,25A.

A A X (cm )
AB=3AC > AC=—

Mt khéc 12

— diém C dao dong voi bién do bang mot nira bién do

cua bung song.

+ A=4AB=36 cm

+ Khi soi day bién dang nhiéu nhét, khoang cach giita A va C 1a
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LAY (a. Y
d= [—] +(—B] =5—>a,=8cm
12 2
+ Khi B di dén vj tri c6 li d bang bién d6 cua C (

V3 V3

Vo =—— Vg = T(DaB = 80\/§(cm/s)

0,52, ) s& c6 tbe do:
2
Cau 01PB-40: Dap an D
Tur do thi ta théy réng tai t = 0, dong nang cua vat I cyc dai (vat I dang & VTCB), dong nang cua vat II

cuc tiéu va bang 0 (vat II dang & vi tri bién) nén dao dong cua con lac I va II vudng pha nhau.

Goi W, va W, lan luot 13 co nang cua con l4c T va con lc II, ta co: Wi =6 0, W, =4 0
W0 g5
W, 4

+ Ta bicu dien dong nang va thé nang cua céac vat theo co nang:

W, =W, W, cos’ g, = W, cos’ ¢, (1)
We, _ W, sin’ o, = We, _ W, (1- cos’ ¢,) (2)
W W, sin” @, We, W, (1-cos’ ¢,)

W, =W cos’ ¢
W, = Wsin® ¢
@

2 2 _
Hai dao dong vudng pha nén ta co: %5 @ +cos” g, =1

Tu (1) ta co:

W, cos” @, = W, cos” ¢, <> 1,5W,.cos” ¢, = W, (1—cos” ¢,) < 2,5.cos” ¢, =1=> cos’ ¢, =0,4
=cos’ @, =1-cos’ ¢, =1-0,4=0,6

W®z _ W2(1—0,6) _ﬂ
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