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Prompt (Céu héi)

ChatGPT’s answer (Cau tra loi)

Cau 1. bat dién ap xoay chiéu co gia tri hiéu dung U vao hai dau mot
doan mach chi c6 cuon cam thuan thi cam khang cua doan mach 1a ZL.
Cuong d6 dong dién hiéu dung I trong doan mach duoc tinh bang cong
thirc nao sau day?

A. 1=2UZ {L}

B. |=\frac{2UHZ {L}}

C. I=\frac{UHZ {L}}

D. 1=UZ {L}

Dap an 1a: C. 1 = U/ZL

Giai thich:

Trong doan mach chi c6 cudn cam thuan thi cam khang ZL duoc tinh
bang cdng thic ZL = oL, trong d6 » 1a tin sé g6c cua dién &p xoay
chiéu. Cuong d6 dong dién hiéu dung I trong doan mach duoc tinh bang
cong thue I = U/ZL, trong d6 U la gié tri hiéu dung cua dién ap xoay
chiéu.

Cau 2. Mot vat dao dong diéu hoa doc theo truc Ox véi phuong trinh x
=Acos(\omega t+\varphi ). Khi vat di qua vi tri can bang thi d6 16n gia
tdc cua vat co gia trila

A. \omega A

B. 05A

C. \omega™2 A

D. 0

Pap an la: C. 0"2A

Giai thich:

Dé tinh d6 lon gia toc cua vat khi n6 di qua vi tri can bang, ta can tinh
dao ham bac hai cua phuong trinh dao dong x = Acos(wt+¢) theo thoi
gian t. Pao ham bac hai cua x theo thoi gian t la:

a = d"2x/dt"2 = -Aw2cos(ot+d)

Khi vat di qua vi tri cn bang, cos(ot+¢) = 1, Vi vay:

a=-Ao™2

Do d6, do 16n gia téc cua vat khi n6 di qua vi tri can bang c6 gié tri la
0" 2A.

Céu 3. Theo thuyét lugng tir anh sang, mdi 1an mot nguyén tir hay phan
tur phat xa anh sang thi ching phat ra

DPap an la: C. Mot photon.
Giai thich:




A. mdt notron.
B. mot €lectron.
C. mot photon.
D. mot proton.

Theo thuyét luwong tir anh sang, anh sang dugc xem la mot dang song
hat, goi la photon. Khi mét nguyén tir hay phén tir phat xa anh sang, no
phét ra mot lugng nang lugng nhat dinh dudi dang céc photon. Vi vay,
dap an chinh xac 1la mét photon.

Cau 4. Mot chat phong xa ¢d hang sé phong xa 1a \lambda. Chu ki ban
ra T cuia chat phong xa nay duoc tinh bang cong thirc ndo sau day?

A. T =\lambda In2

B. T = \frac{In2}{\lambda}

C. T=2\lambda In2

D. T=\frac{\lambda}{In2}

bap an la:
. T=1n2/A
Giai thich:
Hang s6 phong xa A dugc dinh nghia 1a s6 hat phong xa (hoic s6 phan
rd) phat ra mdi don vi thoi gian. Chu ki ban rd T 14 thoi gian can thiét
dé ntra s lwong chét phong xa ban dau phan ra hozc phéng xa di.
Theo dinh nghia cua chu ki ban ra, ta cé:
N(t) = N(0)/2
véi N(t) 1a s6 luong chat phong xa con lai sau thoi gian t, N(0) 1 s6
lwong chat phdng xa ban dau.
Tur d6 suy ra:
AN(0) = N(H
Tuong duong vai:
Adt = -d(N(D)
Giai phuong trinh trén ta duoc:
T = [[0,N(0)/2] (dt) = -J[N(0),N(0)/2] (AN/AN)
T = [In(N)]*[N(0)/2]_[N(0)] / &
Véi N(0) ¢b dinh va khi t->co thi N->0, do d6:
T=1In(2) /A
Do do, dap an 1a B.

Cau 5. Hai dao dong diéu hoa cung tan sé c6 pha ban dau Ia \varphi
{1} va\varphi {2}. Hai dao dong nay cung pha khi

A. \varphi _{1}-\varphi _{2}= (2n+1)\Pi v&i k=0, +1, £2...

B. \varphi _{1}-\varphi _{2}=2n\Pi vé6i k k=0, £1, £2...

C. \varphi _{1}-\varphi _{2}= (2n+\frac{1}{5})\Pi

D. \varphi _{1}-\varphi _{2} = (2n+\frac{1}{3})\Pi

Pap an la:

B. \varphi _{1}-\varphi {2}=2n\Pivé6i k=0, +1, £2...

Giai thich:

Hai dao dong diéu hoa cung tan sb A\cos(\omega t+\varphi _{1}) va
B\cos(\omega t+\varphi _{2}) s€ cung pha khi chiing dat gia tri cyc dai
hogc gia tri cuc tiéu dong thoi. Vi vay, dé hai dao dong cling pha, phai
c6 diéu kién:

\omega t+\varphi _{1}=\omega t+\varphi _{2} +2n\Pi

Tuong duong véi:

\varphi _{1}-\varphi _{2}= 2n\Pi

Do do, dap an 1a B.




Cau 6. Trong so do khdi cia mot may thu thanh vo tuyén don gian khong
c6 bo phan nao sau day?

A. Mach chon séng.

B. Anten thu.

C. Mach tach séng.

D. Micro.

bap an la:

D. Micrd.

Giai thich:

May thu thanh vo tuyén la thiét bi dung dé thu séng vé tuyén, duoc sir
dung rong rai trong truyen thong vo tuyén va cac ung dung lién quan
dén song vo tuyén. So do khdi cia mot méy thu thanh v tuyén bao gom
cac bo phan chinh sau:

1.Anten thu: ding dé thu séng vo tuyén va chuyén ddi thanh tin hiéu
dién.

2.Mach chon song: dung dé loc tin hiéu va chon tan sb song can thu.
3.Mach khuéch dai: dung dé khuéch dai tin hiéu dién thu duoc tir anten.
4.Mach tach song: dung dé tach tin hiéu thanh céc thanh phan tan sé
khac nhau.

5.Mach phuc hdi tin hiéu: dung dé khoi phuc tin hiéu sau khi da duoc
tach song.

Do d6, bo phan khdng xut hién trong so d6 khi cia may thu thanh vo
tuyén 1a micro, dap 4n 1a D.

Cau 7. Xét mot tia sang di tir mdi trudng co chiét suat nl sang moi
truong co chiét suat n2 nho hon. Biét igh 1a goc gisi han phan xa toan
phan. Biéu thtc nao sau day dang?

A. sin(i_{gh})=\frac{n_{2}H{n_{1}}

B. sin(i_{gh})= {n_{1}}-{n_{2}}
C.sin(i_{gh})=\frac{n_{1}H{n_{2}}
D.sin(i_{gh})={n_{1}}+{n_{2}}

Pap an: A. sin(i_{gh})=\frac{n_{2}}{n_{1}}

Gidi han phan xa toan phan 12 hién tugng khi anh sang di tir méi truong
c6 chiét suat 16n dén moi truong c6 chiét suat nho hon gap giao dién
nghiéng vai goc nghiéng 16n hon mot gia tri goc nho nhét nao do thi tia
sang khong thé di qua duoc giao dién ma bi phan xa hét vé méi truong
ban dau.

Ta c6 cong thirc lién quan dén géc gisi han phan xa toan phan la:
sin(i_{gh})=\frac{n_{2}H{n_{1}}

Trong do:

. i_gh 1a g6c gidi han phan xa toan phan

. nl va n2 lan luot 14 chi s khlic Xa ciia méi trudng ban dau va
moi truong dén.

Vay dap én 13 A.

Céau 8. Mot mach dao dong LC 1i tuong dang c6 dao dong dién tir tu do.
Do léch pha cua cuong do dong dién trong mach so véi dién tich cua
mot ban tu dién ¢6 do I6n la

A. \frac{\Pi }{2}

B. \frac{\Pi }{4}

C. \frac{\Pi }{6}

Trong mach dao déng LC, dao ddng dién tir tu do duoc xac dinh béi
phuong trinh: $$\frac{d"2Q}H{dt"2}+\frac{1}{LC}Q=0,$3$ vai $Q$ la
dién tich trén tu dién va $L$, $C$ lan luot 1a ty dién va cudn cam trong
mach. Phuong trinh nay c6 nghiém dang: $$Q(t)=Q_0\cos(\omega
t+\varphi),$$ voi $lomega=\frac{1}{\sqrt{LC}}$ la tan so goc cua dao
dong va $\varphi$ 12 hé sb diéu tiét (phase constant).




D. \frac{\Pi }{3}

Cuong do dong dién trong mach dao dong LC sé duogc xac dinh boi
cong thac $1 = \frac{dQ}{dt}$, vay: $3I(t)=-\omega Q_0\sin(\omega
t+\varphi).$$ Vi do I6n cua dién tich 13 $Q_0$, nén dién tich $Q(t)$ va
cuong do dong dién S$I(t)$ co do lech pha bang $\frac{\pi}{2}$, tic la:
$S\frac{\phi}{\pi} = \frac{1}{2} \Rightarrow \phi = \frac{\pi}{2}.$$
Do d6, dap an ding 1a (A) $\frac{\pi}{2}$.

Cau 9. Mbt con lic don co6 chiéu dai |, vat nho khéi lwong m, dang dao
dong diéu hoa ¢ noi c6 gia tc trong truong g. Khi con lic di qua vi tri
¢6 1i @6 cong s thi luc kéo vé tac dung Ién vat Ia:

A. F=-\frac{mgs}{I}

B. F=\frac{mis}{g}

C. F=-\frac{mls}{g}

D. F=\frac{mgs}{I}

Pé tim lyc kéo F tac dung 1én vat khi con lc di qua vi tri c6 li d6 cong
s, ta str dung lyuc trong truong va luc cing cta day dé tinh toan.

Khi con lic & vi tri can bang, luc cing cua day tiép tuyén voi quy dao
va c0 gié trj bang trong luc:

T=mg

Khi con lic & vi tri ¢6 1i d6 cong s, ta s& phan tich luc trong luc thanh
hai thanh phan:

Mot phan hudng xubng tim (theo phuong vudng goc véi li o cong)
Vi gid tri 1a mgsin6.

Mot phan hudng song song vai li do cong véi gia tri 1a mgcoso.
Trong d6 0 1a goc giita phuong thang dirng va day con I4c tai vi tri s.
Theo dinh luat Newton, luc net F tac dung Ién vat bang tong luc cua hai
thanh phan trén:

F =T - mgsin® = mg - mgsinf

Str dung hé thirc lién hé gitta 1i do cong, chiéu dai caa con lic va goc
giira day con lic va phuong thang dimng, ta co:

sinb = s/l

Vay F = mg - mgsin® = mg - mgs(s/l) = mgs(1 - s/l) = -mgs(s/l - 1) = -
mlg(s/l - 1)

Pap an la: A. F=-mgs(s/l - 1) = -mgs/l + mg = -mgs/l + T.

Cau 10. Tia X c6 cung ban chat véi tia nao sau day ?
A. Tia\beta "{+}

B. Tia\alpha

C. Tia hong ngoai.

D. Tia \beta "{-}

Pap an: D. Tia X cung ban chat véi tia beta &m (\beta ~{-}). Tia X la
cac tia dién tr co tan s cuc cao, duoc tao ra boi qua trinh dﬁy dién to
ra khoi nguyén tir. Cac tia beta am ciing duoc tao ra boi sy phan huy
phéng xa, trong d6 cac hat beta &m dugc phong ra tir nhan nguyén ti.

Cau 11. Hai dién tich diém gay ra tai diém M hai dién truong c6 cac
vecto cuong do dién truong \overrightarrow{E_{1} va
\overrightarrow{E_{2}. Vecto cuong dé dién trudng tong hop
\overrightarrow{E} tai M dugc tinh bing cong thiic nao sau day?

bap an: C.

$\overrightarrow{E}=\overrightarrow{E_{1}}
+Hoverrightarrow{E_{2}}$

Giai thich: Cang thirc dé tinh tong hai vecto 1a $\overrightarrow{A}




A \overrightarrow{E}=\overrightarrow{E_{1}}-
\overrightarrow{E_{2}}

B. \overrightarrow{E}=2\overrightarrow{E_{1}}+
\overrightarrow{E_{2}}

C. \overrightarrow{E}=\overrightarrow{E_{1}}+
\overrightarrow{E_{2}}

D. overrightarrow{E}=2\overrightarrow{E_{1}}-
\overrightarrow{E_{2}}

+\9verrightarrow{B}$, do d6 vecto cuong do dién truong tong hop tai
diém M duoc tinh bang $\overrightarrow{E}=\overrightarrow{E_{1}}
+overrightarrow{E_{2}}$.

Cau 12. Hién tugng tan sac anh sang gilp ta giai thich duoc hién tuong
nao sau day?

A. Cau vong bay sic.

B. Hién tuong quang dién.

C. Phéng xa.

D. Nhiéu xa &nh séng.

A. Cau vong bay sac.

Cau 13. Mot con lic 16 xo dang dao dong diéu hoa theo phuong nam
ngang. Méc thé niang & vi tri can bang. Khi ndi vé co ning cua con lac,
phét biéu nao sau day sai?

A. Co ning cua con lic ti 18 véi binh phuong cta bién do dao dong.

B. Co ning cta con lic bang dong niang cuc dai cua con l4c.

C. Co ning cua con lic bang thé ning cuc dai cua con lic.

D. Co ning cua con lic ti 1& nghich véi binh phuong ciia bién do dao
dong.

Pap an 1a D. Co ning cua con lic ti 1¢ nghich véi binh phuong cuia bién
d6 dao dong 1a sai. Co ning cta con lic bang tong ciia dong nang va thé
ning. O cac diém cuc dai, dong ning bang khong va co ning chi bing
thé nang, nén phat biéu B va C la dung. Vi bién do dao dong cang I6n,
co ning cang 16n, do d6 phat biéu A 1a dung, va phat biéu D 12 sai.

Cau 14. Mot song co ¢6 chu ky T, lan truyén trong mot méi trudng Voi
tbc do v. Budc song \lambda duoc xac dinh bang cong thic nao sau
day?

A.\lambda =\frac{T}{v}

B. \lambda =\frac{v }{T}

C.\lambda =2vT

D. \lambda =vT

Pbapanla A.

Budc song duoc xac dinh bang cong thuc:

\begin{align*} \lambda = vT \end{align*}

Trong d6, v 1a toc do truyén song co trong mdi truong va T 1a chu ky
cua song. Chon dap an A vi no la cdng thac dang cta budc song trong
truong hop song co.

Cau 15. Mot vat dian dang c6 dong dién mot chiéu chay qua. Trong
khoang thoi gian , dién luong dich chuyén qua tiét dién thing cua vat
dan 12 \Delta q. Cuong d¢ dong dién | trong vat dan duoc tinh bang cong
thirc nao sau day?

A. {2\Delta g}{\Delta t}

B. \frac{\Delta q}{\Delta t}

C. {\Delta g}{\Delta t}

Cuong d6 dong dién I dugc dinh nghia 1a lugng dién dich chuyén qua
mot diém trén mot don vi thoi gian. Do d6, cng thirc tinh cuong do
dong dién la:

| =\frac{\Delta g}{\Delta t}

V6i dién luogng dich chuyén qua tiét dién thang cua vat dan trong khoang
thoi gian \Delta t 1a \Delta g, ta c6:

| =\frac{\Delta g}{\Delta t}




D. \frac{2\Delta g}{\Delta t}

Véy dap &n ding 13 B.

Cau 16. S6 nuclén co trong hat nhan _ {40} {90} \textrm{Zr} 1a
A. 40
B. 90
C. 50
D. 130

S6 nuclon cia mot nguyén tir bang tong so proton va s6 neutron trong
hat nhan. Do hat nhan $_{40}*{90}\textrm{Zr}$ c6 40 proton nén so
neutron trong hat nhan la $90-40=50%. Vay dap an la (C) 50.

Cau 17. Bt mot dién &p xoay chiéu ¢ gia tri hi¢u dung khong doi, tan
s6 goc \omega thay d6i duoc vao hai ddu mot doan mach gom dién tro,
cudn cam thuan cé do ty cam L va tu dién c6 dién dung C méc ndi tiép.
Cuong d6 dong dién hiéu dung trong doan mach c6 gié trj 16n nhat khi
A.\omega L=\frac{2}{\omega C}

B. \omega L=\frac{1}{2\omega C}

C.\omega L=\frac{C}{\omega}

D. \omega L=\frac{1}{\omega C}

Poan mach gém dién tré, cuon cam thuan va tu dién mac ndi tiép tao
thanh mot mach LC xoay chiéu. Cuong do dong dién trong mach s& c6
gia tri 16n nhat khi mach dat tan sé tiéu cuc, tic 12 gi tri \omega khién
cho dong dién xoay chiéu trén mach dat gia tri I6n nhat.

Tan s6 tiéu cuc trong mach LC dugc xac dinh boi cong thic:
\omega_{0}=\frac{1}{\sqrt{LC}}

Ta can tim gié tri cua \omega dé cuong d6 dong dién hiéu (dung trong
doan mach dat gié tri 16n nhat, tac 1a tim cuc dai cua ham sb:
I(\omega)=\frac{V_{0}}{\sgrt{R*{2}+(\omega  L-\frac{1}{\omega
CHM2H} ‘

Trong d6 V_{0} la dién &p hiéu dung, R 1a dién tro, L va C lan lugt la
d6 tu cam va dién dung ctia cudén cam va tu dién.

Pé tim cuc dai cua ham sb, ta ldy dao ham cua I(\omega) theo \omega
va giai phuong trinh dao ham bang 0:

\frac{dlI(\omega) }{d\omega}=\frac{-V_{0}left[\omega L-

\frac{1}{\omega CHright]}{[\omega RN 2}L+(\omega L-
\frac{1}{\omega C}H"{3/2}]"{3/2}}=0
Twr d6 suy ra:

\omega L=\frac{1}{\omega C}
Vay dap an chinh xac la (D) $\omega L=\frac{1}{\omega C}3$.

Cau 18. Am co6 tan s6 nam trong khoang tir 16 Hz dén 2000 Hz duoc
goi la

A. siéu @m va tai nguoi nghe dugc.

B. siéu am va tai nguoi khong nghe duoc.

C. am nghe dugc (am thanh).

D. ha am va tai nguoi nghe dugc.

B. Siéu am va tai nguoi khong nghe duoc.

Cau 19. Cau tao ctia may phat dién xoay chiéu mot pha gom hai bo phan
chinh la

A. Phan &ng va cudn so cap.

B. Phan ting va cudn thir cap.

May phat dién xoay chiéu mot pha c6 cau tao chinh gom hai bo phan la
cudn stator (hay cudn so cap) va cudn rotor (hay cudn thir cip), duoc
lip dat trén mot truc xoay chung va van hanh dya trén nguyén Iy dién
dong hoc.




C. Phan cam va phan ang.
D. Cudn so cap va cuon thir cap.

Cuon stator la cudn day duoc lap dat ¢b dinh trén vo may phat va duoc
két ndi véi hé thong ngudn cung cap dién. Cudn rotor 1a cudn day dugc
gan 1én truc xoay va xoay cling Véi truc, dugc két ndi vai hé thong tai.
Khi truc quay, cudn rotor cling quay theo va dugce dién thé tir cuon stator
truyen dén théng qua su cat tuyen tinh Cua duong tu tu Cuon stator.

Vi vy, dép 4n dung 14 D, gom cudn so cip va cudn thir cap.

Cau 20. Dt dién ap xoay chiéu co gi tri hiéu dung U vao hai dau doan
mach ¢6 R, L, C mic ndi tiép thi cuong d6 dong dién hiéu dung trong
doan mach 1a 1. Goi cos\varphi 1a hé s cong suét ciia doan mach. Cong
suét tiéu thu dién cua doan mach 1a

A. P = Ulcos\varphi

B. P =\frac{2I}{U}cos\varphi

C. P =\frac{2U}{I}cos\varphi

D. P =\frac{UIH{ cos\varphi}

Dap an diung 1a: $$\mathbf{P = Ulcos\varphi}$$

Giai thich: Cong suat tiéu thy dién ciia doan mach 1a $P=Ul\cos\varphi$,
trong do U la dién &p hiéu dung, I 1a cuong d6 dong dién hi¢u dung
trong doan mach, $\cos\varphi$ 1a hé sé cong sut ciia doan mach. Cong
suit tiéu thy dugc do bang ddng hd cong suat.

Cau 21. Mot soi day mém PQ cang ngang c6 dau Q gan chat vao tudng.
Mot séng tGi hinh sin truyen trén day tir dau P toi Q. Pén Q, séng bi
phan xa tré lai truyén tir Q v& P goi la séng phan xa. Tai Q, song tdi va
song phan xa

A. luén nguoc pha nhau.

B. lubn cung pha nhau.

C. léch pha nhau \frac{\Pi }{5}.

D. Iéch pha nhau \frac{\Pi }{2}.

Doi véi song phan xa, ta co thé twdng twong rang song ti va song phan
Xa déu truyén trén day tir dau P toi diém Q va tir diém Q quay tro lai
dau P. Khi d0, song t6i va song phan xa ctng pha nhau tai diém Q. Vi
vay, dap an chinh xéc la B.

Cau 22. Theo mau nguyén tr Bo, néu nguyén tir dang & trang thai dirng
¢6 nang lwong Em ma hap thy duoc mét phétén co nang lwong En - Em
thi n6 chuyén 1én trang théi dirmg co6 ning luong

A. En/9

B. En/16

C.En

D. En/4

Cau 23. Mot khung day dan phang, kin duoc dit trong tir truong déu.
Trong khoang thai gian 0,05s, tir thong qua khung day tang déu tir 0 dén
0,02 Wh. Trong khoang thoi gian trén, d¢ I6n ciia suat dién dong cam
ung la:

A .25V

B.0,02V

C.0,06 vV

The induced emf in a closed loop is given by Faraday's Law of
electromagnetic induction:

e=-do/dt

where ¢ is the induced emf, @ is the magnetic flux through the loop, and
tis time.




D.04V

In this problem, the magnetic flux through the wire frame increases
from 0 to 0.02 Wb in 0.05 seconds. Therefore, the rate of change of
magnetic flux is:

dd/dt = (0.02 Wb - 0 Wb) / 0.05 s = 0.4 Whb/s

Substituting this value into Faraday's Law, we get:
g=-do/dt=-04V

Note that the negative sign indicates that the induced emf creates a
current that opposes the change in magnetic flux. Therefore, the correct
answer is D. 0.4 V.

Cau 24. Trong thi nghiém Y-ang vé giao thoa anh sang don sic, khoang
van do dwgc trén man quan sat 1a 0,8 mm. Trén man, khoang céch gitta
ba van sang lién tiép la

A. 2,4 mm

B. 1,6 mm

C. 0,8 mm

D. 0,4 mm

Trong thi nghiém Y-ang, khoang cach gitra hai khe la $d$, khoang cach
tir khe dén man 1a $L$, khoang cach giira cac van sang cd thé tinh bang
cong thuc sau: $$\Delta y = \frac{\lambda L}{d}$$ véi $\lambda$ la
budc song cua anh sang.

Trong trudng hop nay, khong gian giao thoa 1a don sic, nén $\lambda$
la hing s6. Khoang van do dugc trén man la $\Delta y = 0,84 mm, do
do: $$\frac{\lambda L}{d} = 0,8 \text{ mm}$$

Ta can tinh khoang céch giira ba van sang lién tiép, hay khoang céch
giira hai van sang lién tiép 1a $\Delta y {n}$. Theo d& bai, ta can tinh
$\Deltay {3} - \Deltay {2}$. Ta c6: $$\Delta y_{2} = \frac{\lambda
L}{d} \times 2$3$ $$\Deltay_{3} = \frac{\lambda L}{d} \times 3$$
Vay: $$\Delta y {3} - \Delta y_{2} = \frac{\lambda L}{d} \times 3 -
\frac{\lambda L}{d} \times 2 = \frac{\lambda L}{d}$$

Thay gia tri vao cong thuc ta c6: $$\Delta y = \frac{\lambda L}{d} =
\Deltay {3} - \Deltay {2} = 0,8 \text{ mm}$$

Vay dap an dung la $\mathbf{C. 0,8 mm}$.

Cau 25. Hat nhan {28} {56 }\textrm {Fe} c6 ning luong lién két riéng
la 88 MeV/ nuclon. Niang lwong lién két cua hat nhan
_{28}{56}\textrm{Fe} la

A. 492,8 MeV

B. 246,4 MeV

C. 123,2 MeV

D. 369,6 MeV

Pé tinh nang luong lién két cua hat nhan $7{56} {26}\textrm{Fe}$, ta
st dung cong thac:

$E = (\Delta m)c2$

véi $\Delta m$ 1a khéc biét khéi luong gitra hat nhan va cac hat riéng 1é
(tinh theo don vi ddng ndi), $c$ 1 téc do anh sang.

Trong trudng hop nay, s6 hat proton trong hat nhan 1 $Z = 28$, s6 hat
neutron 1a $N =56 - 28 = 28$.

Khéi lwong riéng cua proton va neutron lan luot 12 $m_p = 1.00728u$
va $m_n = 1.00867u$.

Khéi Iuwong riéng cua hat nhan 1a

$m =Zm_p + Nm_n \approx 28.09u$




Khéi Iuong cua hat nhan $7{56} {26} \textrm{Fe}$ la $56u$ nén khac
biét khdi lwong gitra hat nhan va céc hat riéng I¢é 1a:

$\Delta m = (56u - 28.09u)c”2 \approx 9.27 \times 10M{-11}$J
Chuyén dbi sang don vi MeV:

$\Delta m =\frac{9.27 \times 10"{-11} \textrm{ J} }{1.602 \times 10"{-
13} \textrm{ MeV}} \approx 578 \textrm{ MeV}$

Do d6, nang lugng lién két cua hat nhan 1a:

$E = (\Delta m)c”2 \approx 578 \times (3 \times 10"8)"2 \approx 5.2
\times 107{10} \textrm{ MeV}$

Viy nang luong lién két cua hat nhan $7M{56}_{26}\textrm{Fe}$ Ia:
$E b = \frac{E}{A} \approx \frac{5.2 \times 107{10} \textrm{
MeV}}{56} \approx 930 \textrm{ MeV/nucleon}$

Chon dap an (C) 123,2 MeV.

Cau 26. O mot noi trén mat dat, con lic don c6 chiéu dai | dao dong diéu
hoa véi chu ki T. Ciing tai noi d6, con lic don c¢6 chiéu dai 1/4 dao dong
diéu hoa vai chu ki 1a

A. T/4

B. 4T

C. T2

D. 2T

Xét chu ki dao dong cua con lic don cé chiéu dai $1$:

$T = 2\pilsgrt{\frac{I}{g}}$

Chu ki dao dong cua con lic don cé chiéu dai $1/4$ sé la:

$T' = 2\pi\sqrt{\frac{l/4}{g}} = 2\pi\sqrt{\frac{1}{4}\cdot\frac{I}{g}}
=\frac{1}{2}T$

Vay, dap an 1a $\boxed{\text{T/2}}$.

Cau 27. Mach chon séng & mot may thu thanh 1a mach dao déng gom
cudn cam thuan co d6 tu cam 50\mu H va tu dién c6 dién dung C thay
d6i dugc. LAy \Pi {2} =10. Dé thu dugc song dién tir c6 tan s6 10 MHz
thi gia tri caa C luc nay la

A.5mF

B.5pF

C.5\muF

D. 5nF

Ta c6 cong thirc co ban vé tan sé tu do cua mach LC:

$_0 =\dfrac{1}H{2\pi\sqrt{LC}}$

Tir do, ta c6 thé suy ra cong thire tinh dién dung $C$ can tim:

$C = \dfrac{1}{4\pi"2L f 0"2}$

Véi $L = 50 \mu \text{H} = 50 \times 10"{-6} \text{H}$ va $f 0 =10
\text{ MHz} = 107 \text{ Hz}$, ta tinh duoc:

$C = \dfrac{1}{4\pi*2 \times 50\times 10°{-6} \times (1077)"2}
\approx 5 \text{ pF}$

Vay dap &n chinh xac 1a (B) 5 pF.

Cau 28. Bat mot dién &p xoay chiéu co tan sb goc \omega = 100\Pi rad/s
vao hai dau doan mach chi c6 cuon cam thudn co dd tu cam L
=\frac{0,2}{\Pi}H. Cam khéng cua doan mach c6 gia tri la

A. 20 Ohm

B. 0,1 Ohm

C. 0,05 0hm

D. 10 Ohm

Cam khang cua cudn cam thuan co do tu cam L khi cho dién ap xoay
chiéu c6 tan sé g6c $\omega$ 12 $Z_L = j\omega L$. Ta c6:

$Z_L = jlomega L = j\times 100\Pi\times \frac{0,2}{\Pi} =
20\Omega$

Vay cam khang cua doan mach la $Z_L = 20\Omega$ (dap an A).




Cau 29. Gidi han quang dan cua PbS 12 4,14 \mu m. Lay h = 6,625.10"{-
34}Js, ¢ = 3.107{8}m/s.. Nang lugng can thiét (ning lwong kich hoat)
dé giai phong mot électron lién két thanh électron dan cua 12

A. 4,8%10M-26})

B. 1,6%10°{-34}J

C. 4,8%107{-20}J

D. 1,6%10°{-28}

Theo cong thic Einstein: $E = h\nu = \dfrac{hc}{\lambda}$, ta tinh

dugc nang lugng ciia photon ¢d budc séng bang gidi han quang dién

dan cua PbS:

$E =\dfrac{hc}{\lambda} = \dfrac{6.625\times 10"{-34} \cdot 3 \times
1078}{4.14 \times 10"{-6}} \approx 4.03 \times 10"{-20} \text{ J}$_

Vay d¢é giai phong mat electron lién két thanh electron dan cua PbS can

mét ning luong kich hoat bang ning lwong cia photon nay, ta co:

$E_\text{kich hoat} = 4.03 \times 10"{-20} \text{ J}$

Dap an chinh xéc 1a (C) 4,8 $\times$ $10°{-20}$ J.

Cau 30. Mot soi ddy mém co hai dau ¢6 dinh. Trén day dang c6 song
dirng va chi c6 mét bung séng. Séng truyén trén day cé budc séng 120
cm. Chiéu dai cua soi day la

A.60cm

B.90cm

C.120 cm

D. 30cm

Gia sir soi day c6 chiéu dai L va chi c6 mot bung song. Ta cd thé thay
dugc bung song bang cach danh dau hai vi tri di dién nhau trén day ma
trong d6 song dat dinh hodc day cung mot thoi diém. Vi ddy 1a song
dung nén phai c6 bung séng ¢ gitra soi day.

Theo dinh nghia ctia budc song, budc séng chinh la khoang cach gitra
hai diém trén duong truyén song ma trong d6 song dat dén cuing mot
thoi diém. Do d6, khoang cach gitra hai diém ma song dat dinh hoic day
cling mot thoi diém chinh 1a budc séng. Trong truong hop nay, budc
song la 120 cm.

Vi chi c6 mét bung séng trén soi day nén khoang céch gitta hai diém
ma song dat dinh hoic day ciing mét thoi diém chinh 1a chiéu dai cua
soi day. Do do,

L =1 budc sébng = 120 cm.

Vay dap an chinh xac 1a A. 60 cm.

Cau 31. Dt dién ap xoay chiéu cd gia trj hiéu dung U va tan sb khdng
ddi vao hai dau doan mach gom bién trg R, cuén cam thuan L va tu dién
C mic ndi tiép. Khi R = R1 thi dién &p hiéu dung giira hai dau L va hai
dau C lan luwot 1a UL va UC véi UC = 2UL= U. Khi R =
\frac{R1}{\sqrt{3}} thi dién &p hiéu dung gitra hai dau L 1a UL = 100V.
Giatricua U la:

A. 100V

B.50V

C. 50\sqrt{2} V

D. 100\sqrt{2} V

Dé bai yéu cau tim gia tri cua dién ap xoay chiéu cd gié tri hiéu dung U.
Ta s& giai bai toan bang cach sir dung phuong phép phan tich mach dién
xoay chiéu.

Ta biét rang, trong mach gdm bién tré' R, cudn cam L va tu dién C méc
ndi tiép, tong impedance Z cua mach duoc tinh bang cng thirc:
Z=R+jX

trong do:

. R la tré khang cua bién tré R

. X 13 téng cua tré khang cia cudn cam L va tu dién C, duoc tinh
bang cong thirc:

X = oL - 1/(0C)

trong do:

. o = 2xf 12 tan s6 gdc, vai f 14 tan s6 cua dién &p xoay chiéu




. L la gia tri tw cam cua cuén cam L

. C lagiatridung cua tu di¢n C

Trong mach gém bién tré R, cuon cam L va ty dién C mac noi tlep téng
impedance Z ciia mach c6 thé duoc biéu dién dudi dang phan sb phuc:
Z=R+jX)/(1+]jQ)

trong do:

. Q = 1/(0RC) 12 hé sb dién tré ciia mach
. j 1a don vi 40 cua s phuc, véi jA2 = -1
Véi didu kién R = R1, ta c6:

uc=2uUL=U

Do d6, ta c6 thé tinh duoc hé sb dién tré cia mach:
Q =tan(arctan(2)) = 1.107

Tir do, ta co thé tinh duoc gia tri cua R1:
R1=Q/(0C)=Q/(2xrfC)

Véi diéu kién R = R1/sqrt(3), ta co:

UL =100V

Tir do, ta c6 thé tinh dwoc gid tri cua Q:

Q = (UL™2 - (0L)*2) / (oULC) = 0.288

Tir d6, ta c6 thé tinh duoc gia tri cua R1:
R1=Q/(0C)=Q/(2nfC)

Sau do, ta sir dung gia tri cia R1 dé tinh gié tri cua U:
U =UL/sgrt(1 + (oL/R1)"2) =100 sqrt(2) V

Do d6, dap an la: D. 100 sqrt(2) V.

Cau 32. Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe cach
nhau 0,5 mm, man quan sat cach mit phang chira hai khe mot khoang
D c6 thé thay ddi dugc. Chiéu sang hai khe bang anh sang don sic co
budc song \lambda (380 nm \leq \lambda\leq 640 nm). M va N la hai
diém trén man cach vi tri van sang trung tdm lan luot 12 6,4 nm va 9,6
nm. Ban dau, khi D = D1 = 0,8 m thi tai M va N 13 vi tri cia c&c van
sang. Khi D = D2 = 1,6 m thi mot trong hai vi tri caa M va N 1a vi tri
ctia van tdi. Tinh tién man tur tir doc theo phuong vudng goc véi mit
phang chira hai khe va ra xa hai khe tir vi tri cach hai khe mot doan D1
dén vi tri cach hai khe mot doan D2. Trong qué trinh dich chuyén man,
s6 1an tai N 12 vi tri ciia van sang (khong tinh thoi diém ban dau) 1a

A. 4.

B.3.

Theo cong thac vé khoang cach gita hai van sang:
d\sin\theta=m\lambda trong d6, m 1a s thir tu cuia van séng, d 1a khoang
cach gitta hai khe, \lambda 1a budc séng cta anh sang va \theta la goc
gitta duong thang néi diém chiéu va trung diém hai khe voi duong thing
vubng gdc véi mit phang hai khe. Ta c6 thé tinh dwoc khoang cach gitra
hai van sang lién tiép tai N khi man dich chuyén mot khoang \Delta D
bang cong thirc: \Delta d=\frac{d\Delta D} {D 1D 2} Do d6, sb lan tai
N la vi tri caa van sang sé la: n=\left\Ifloor\frac{\Delta D}{\frac{\Delta
d}{\sin\theta} }\right\rfloor

V6i D=D 1=0,8 m, ta tinh duwoc: \sin\theta=\frac{Mn-
MNHD_1}=\frac{6,4\times 10"{-9}}{0,8}=8\times 107{-9} Dung
cong thirc vé khoang céch gitta hai van sang, ta tinh duoc budc séng cua
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anh sang la: \lambda=\frac{d\sin\theta}{m}=\frac{0,5\times 10"{-
3P\times 8\times 10M{-9} H{1}=4\times 10°{-12} m

V6i D=D 2=1,6 m, ta tinh dugc: \sin\theta=\frac{Nn-
MNHD_2}=\frac{9,6\times 10"{-9}}{1,6}=6\imes 10°{-9} Dung
cong thiic vé khoang cach gitra hai van sang, ta tim duoc s thi ty cua
van téi tai N 1a: m=\frac{d\sin\theta}{\lambda}=\frac{0,5\times 10"{-
3}\times 6\times 107{-9}}{4\times 10"{-12}}=750

Do d6, néu ta dich Chuyen man doc theo phuong vudng goc véi mat
phang hai khe tir D_1 den D_2, thi s& ¢ 750-1=749 van sang lién tiép
tai N, twong ng véi s6 1an tai N 12 vi tri cia van sang 1a 4.

Vay dap an dung la A. 4.

Cau 33. O mot noi trén mat dat, hai con lac don c6 chiéu dai | val + 45
cm cung duoc kich thich dé dao dong diéu hda. Chon thoi diém ban dau
1a lic day treo cua hai con lic déu c6 phuong thing dimg. Khi do Ion
g6c lgch day treo cua mot con lic so voi phuong thiang ding 1a 16n nhat
Ian thir ba thi con lac con lai ¢ vi tri c6 dy treo tring véi phuong thang
dung lan tha hai (khdng tinh thoi diém ban dau). Gia tri cua | 1a
A.90cm

B. 125 cm

C.80cm

D. 36 cm

Ta giai bai toan bang cach ap dung dinh luat bao toan ning lugng co
hoc.

Goi $T$ 1a chu ki dao dong caa con lic don, $m$ 1a khdi luong caa con
lic va $g$ la gia toc trong truong. Khi d6, ning lugng co hoc cua con
lic dao dong didu hoa la $$E = \frac{1}{2} m "2 \omega2,$$ Vvoi
$lomega = \frac{2\piH{T}$.

Do 16n goc cua con lic so véi phuong thang ding la $$\theta =
\frac{I}{1+45,\mathrm{cm} }\theta_{\max}.$$

Do d6, khi con lic dang & vi tri I6n nhét lan thi ba, thi con lic con lai
dang & vi tri $\theta = \frac{1}{2}\theta_{\max}$.

Theo dinh luat bao toan nang lugng co hoc, nang lugng co hoc cua hai
con lic don khi dang & vi tri $\theta = \theta_{\max}$ phai bang tong
ning luong co hoc cua hai con lic don khi dang & vi tri $\theta =
\frac{1}{2}\theta_{\max}$.

Khi d96, ta c6 \begin{align*} &\frac{1}{2} m 12 \omega_{\max}"2 +
\frac{1}{2} m (I+45\mathrm{cm}P)”*2 \omega {\max}*2 \ &=
\frac{1}{2} m \left(\frac{I}{2}\right)"2 \left(\frac{2\pi}{ T Hright)"2 +
\frac{1}{2} m \left(\frac{I+45,\mathrm{cm}}{2}right)"2
\left(\frac{2\piH{ THright)2. \end{align*}

Giai phuong trinh nay ta dugc $I = \boxed{\mathrm{(A) \ 90 \ cm}}$.

Cau 34. Trong thi nghiém giao thoa song & mat chat long, hai nguon két
hgp dat tai A va B cach nhau 9,6 cm, dao dong cung pha theo phuong
thang ding. O mat chat long, 1a diém cuyc tiéu giao thoa cach A va B
lan Tuot 12 15 cm va 20 cm, giita P va duong trung truc cia doan thang

Trong thi nghiém giao thoa song, khoang cach gitra hai nguon phat la:
d= AQ =9,6 cm

Cac diém cuc tiéu giao thoa dugc cho bai cong thie: dsin® = mA, trong
do:

. d 1a khoang cach giira hai nguon phéat




AB ¢6 hai van giao thoa cuc tiéu khac. S6 diém cuc dai giao thoa trén
doan thang AP la
A. 3

B. 4
C.5
D. 2

. 0 1a goc giita truc thang dung va duong ndi diem do dén cac
ngudn phat

. m 14 sé nguyén cho biét thir tu vach tdi thiéu, vach sang tdi
thiéu,

O diém P trén doan thang AP, ta co:

. AP =15¢cm

. Puong trung truc cua AB cat AP tai O, vi AB dit thang dung
nén O nam trén duong thang AP va OA = OB = AB/2 = 4,8 cm

. OP=AP-0OA=15cm-48cm=10,2cm

Str dung c6ng thirc trén, ta tinh duge A = d sind/m Véi diém P, dé c6
diém cuc dai giao thoa trén doan thang AP, thi cac diém giao thoa phai
nam & vi tri cach P mot khoang bang nhau.

Vi vy, ta tinh khoang cach giira hai van giao thoa cuc tiéu trén doan
thang AP:

dP =AP/2 = d sinBP/2mP

Ta tinh dugc dP bang cach lay hiéu cua hai khoang cach giao thoa tai P
va chia cho sb van giao thoa cuc tiéu gitra ching:
dP=(20cm-15cm)/(2-1)=5cm

Tuong tu, tinh dugc khoang cach giita hai van giao thoa cuc tiéu trén
doan thang PB:

dP=(20cm-15cm)/(3-2)=5cm

Sau do, ta tinh s6 Van giao thoa cuc dai trén doan thang AP bang céch
chia d6 dai doan thang AP cho khoang cach gitra hai van giao thoa cuc
dai:

S6 van giao thoa cuc dai trén doan thang AP = AP/dP = 15 cm/5 cm =
3

Vay dap 4n 13 A. 3.

Cau 35. Dat dién ap xoay chiéu u vao hai dau doan mach R, L mac ndi
tiép. Trong d6 dién tro R = 40 Ohm va cudn cam cé do tu cam L=
\frac{L}{2\Pi } H. Dién 4p u_{R}=60 cos(80\Pi t+ \frac{5\Pi }{12}) (V)
1a dién &p giita hai dau dién tré R theo thoi gian t. Biéu thic cua u theo
thoi gian t la:

A. u =120 cos(100\Pi t+\frac{7\Pi }{12})(V)
B. u =120 cos(100\Pi t+\frac{\Pi }{12})(V)
C. u = 60\sgrt{2} cos(80\Pi t+\frac{7\Pi H{12})(V)

Ta c6 mach R-L nhu hinh vé:

<img src="https://i.imgur.com/BH1GvzH.png" width="250">
Ta biét:

. $u_R = 60\cos(80\pi t + \frac{5\pi}{12})$

. $R = 40\Omega$

. $L = \frac{1}{2\pi}\text{H}$

Ap dung dinh luat Kirchhoff cho mach R-L, ta c6:

$3u_R = u_L + u_\text{dién tro} = L\frac{di}{dt} + iR$$
Trong do, $i$ 1a dong dién qua mach R-L.




D. u = 60\sqrt{2} cos(80\Pi t+\frac{\Pi }{12})(V)

Pao ham hai vé cua phuong trinh theo thoi gian $t$, ta dugc:
$$-\omega™2 u_R = L\frac{d"2i}{dt"2} + iR\omega"2$$

Trong do, $\omega = 2\pi f = 80\pi$.

Phuong trinh trén 1a phuong trinh vi phan bac hai véi hé s6 khong doi.
Ta giai phuong trinh nay dé tim ham s6 $i$.

bit $i = Alcos(\omega t + \varphi)$, ta c6:

$$\frac{d 2i}{dt"2} = -\omega”"2 A\cos(\omega t + \varphi)$$

Thay vao phuong trinh trén, ta dugc:

$$-\omega™2 u_R = -\omega"2 AL\cos(\omega t + \varphi) +
AR\omega”™2\cos(\omega t + \varphi)$$

Tu do, ta co:

$$AL = 60, \quad AR\omega”2 = 40A \quad \Rightarrow \quad A =
60\sqrt{2}, \quad \varphi = \frac{\pi}{12}$$
Do do, ta co:

$$i = 60\sqrt{2}\cos(80\pi t + \frac{\pi}{12})$$
Dién &p $u$ giira hai diu cua mach R-L Ia:

$$u = u R = L\frac{di{dt} + iR =
\frac{7\pi}{12})$$

Vay déap 4n chinh xac 1a (A).

120\cos(100\pi t +

Cau 36. Mot nguon phat ra birc xa don sac véi cong suat 50 mW. Trong
mot gidy nguon phat ra 1,3.10{7} photon. Chiéu buc xa phat ra tur
ngudn nay vao bé mat cac kim loai: ddng; nhém:; canxi; kali va xesi cé
giéi han quang dién lan luot 12 0,30\mu, 0,36\mu m 0,43\mu m 0,55\mu
mva 0,58\mu m. Liy h = 6,625.10"{-34}Js, ¢ = 3.10"{8}m/s. s6 kim
loai xay ra hién twong quang dién la

A 2.

B.5.
C.4.
D.3

Cong suét phat cua nguon buc xa 13 P = 50 mW = 50 x 107-3 W va s6
phétdn phéat ra trong 1 gidy la N = 1,3 x 10717 photon.

S6 electron duoc bat ra khoi kim loai méi gidy 1a: N_0 = P/hf

Trong d6, h 1a hang sé Planck, f 12 tan sé cia buc xa, va N_0 1a sé
electron dugc bt ra khoi bé mat kim loai.

Chung ta cd thé tinh duoc tan s6 f ciia bic xa tir bude song A bang cong
thuc:

f=c/h

trong d6 c 1a toc d6 &nh sang.

Budc song cua cac bic xa lan lugt 1a A1 = 0,30 um, A2 = 0,36 pm, A3 =
0,43 pum, A4 = 0,55 um, va A5 = 0,58 pum.

Vi vdy, tan sb cua cac buc xa twong tng 1a f1 = 1.0 x 10715 Hz, f2 =
8.33 x 104 Hz, f3 =6.98 x 10714 Hz, f4 = 5.45 x 10"14 Hz, va f5 =
5.17 x 1014 Hz.

Ap dung cong thie tinh s6 electron but ra tir bé mit cua tieng kim loai:
. Déng: N_0 =50 x 107-3/(6.625 x 10"-34 x 1.0 x 10"15/0.30 x
107-6) = 8.47 x 10"12 electron/s




. Nhém: N_0 =50 x 10"-3/(6.625 x 10"-34 x 8.33 x 10"14/0.36
X 107-6) = 2.39 x 10”13 electron/s

. Canxi: N_0 = 50 x 10"-3/(6.625 x 10"-34 x 6.98 x 10°14/0.43
x 107-6) = 3.18 x 10”13 electron/s

. Kali: N_0 =50 x 10"-3/(6.625 x 10"-34 x 5.45 x 10"14/0.55 x
10"-6) = 4.07 x 10713 electron/s

. Xesi: N_0 =50 x 10"-3/(6.625 x 10"-34 x 5.17 x 10"14/0.58 x
10"-6) = 4.73 x 10n13 electron/s

Viay sb kim loai xay ra hién twong quang dién 12 4. Pap an ding 1a C.

Cau 37 Trén mot soi ddy dang c6 song ding. Hinh bén mo ta mot phan
hinh dang cua soi day tai hai thoi diém t1 va t2 =tl + 0,8 (s) (duong nét
lién va duong nét dat). M l1a mot phan tar day ¢ dieém bung.

Tbc do cua M tai cac thoi diém t1 va t2 lan luot 1a v1 va v2 voi
\frac{v_{2} H{v_{1}}=\frac{3\sqrt{6}}{8}. Biét Mtai thoi diém t1 va
t2 ¢b vecto gia toc déu nguoc chiéu véi chiéu chuyén dong cua nd va
trong khoang thoi gian tir t1 dén t2 thi M dat tc do cuc dai v{max} mot
1an. Gia tri v{max} gan nhat véi gia tri nao sau day?

A. 27 cml/s

B. 20 cm/s

C.25cm/s

D. 22 cm/s

Ta c6 thé giai quyét bai toan nay bang céach st dung cac cong thic vé
song dung va chuyén dong diéu hoa. Pau tién, ta tinh dugc budc song
cua song dung trén sgi day:

\lambda = 2L = 2 \times 0.4 = 0.8 (m)

Str dung cong thirc van téc séng:

v = f\lambda

Ta suy ra duoc tan s6 cua song dirng trén soi day:

f = \frac{v}{\lambda} = \frac{20}{0.8} = 25 (Hz)

Ta biét rang toc do cua phan tir M dat t6i da khi vecto gia téc caa no co
phuong nguoc chiéu vai phuong chuyén dong cua né. Ta ciing biét duoc
ti 1¢ giita toc do cuia phan tir M ¢ hai thoi diém khac nhau:
\frac{v_2}{v_1} = \frac{3\sqrt{6}}{8}

Do d0, ta co6 thé tinh dugc tbe do cua phan tir M tai thoi diém t1 va t2:
v_1 =\frac{f \lambda}{2} = \frac{25 \times 0.8}{2} = 10 (m/s)

v_2 = \frac{3\sqrt{6}}{8} v_1 \approx 14.43 (m/s)

Vi vecto gia toc cua phan tr M c6 phuong nguoc chiéu véi phuong
chuyén dong cua né trong khoang thoi gian tur t1 dén 2, nén d6 lon cua
vecto gia toc ndy s& bang hiéu cua hai toc d6 nay:

a =\left| v_2 - v_1 \right| \approx 4.43 (m/s"2)

Ta st dung cong thtc van toc trong chuyén dong diéu hoa:

v_{max} = \sqrt{2ad}

Trong d6, d 1a khoang cach ma phan tir M di chuyén trong khoang thoi
gian tir t1 dén t2. Do phan tir M di chuyén theo dao dong diéu hoa va co
téc do t6i da tai mot diém trong chu ky, nén khoang cach d nay sé& bang
nira budc séng:

d =\frac{\lambda}{2} = 0.4 (m)

Thay céc gia tri vao cong thtec, ta co:




v_{max} = \sqrt{2ad} \approx 22 (m/s)
Vi dé bai yéu cau gia tri v{max} gan nhat véi gia tri nao trong cac dap
4n, nén d4p 4n chinh x4c nhét 1a (D) 22 cm

Cau 38. Poloni _{84}"{210}\textrm{Po} la chat phéng xa \alpha cé chu
ki ban rd 138 ngady va bién doi thanh hat nhan chi
_{82}{206}\textrm{Pb}. Ban dau (t = 0), mot mau c6 khéi luong
105,00 g trong d6 40% khéi lugng ciia mau la chat phong xa pdloni
_{84}"{210}\textrm{Po}, phan con lai khéng c6 tinh phong xa. Gia sir
toan bg cac hat \alpha sinh ra trong qua trinh phong xa déu thoat ra khoi
mau. Lay khdi lughng cua cac hat nhan bang s6 khdi cua chling tinh theo
don vi u. Tai thoi diém t = 552 ngay, khdi lwvong cua mau [a

A. 41259

B. 101,63 g

C. 65,63 ¢g

D.104,25¢

Ta sé tinh toan s lugng pdldni con lai trong mau sau 552 ngay. Sau do,
tinh khéi lwong cua mau dua trén khéi lugng pdldni con lai va khoi
lugng cua céc hat nhan chi dugc sinh ra trong qua trinh phong xa.

S6 luong pdldni con lai sau 552 ngay dwoc tinh bang cong thirc:
$N=N_0 e"{-\lambda t}$

trong d6 $N_0$ 1a so lwong poloni ban dau (tai thoi diém t=0),
$\lambda$ 14 hang sb ban ra va $t$ la thoi gian. Ta co:

$N_O0 = 0.4 \times 105.00 \text{g} \times \frac{6.022 \times
10M{23}}{210 \text{u}} = 6.027 \times 10"{22}$ hat poloni

$\lambda = \frac{\In 2}{T_{1/2}} = \frac{\In 2}{138 \text{ ngay}
\times 24 \text{ gio} \times 60 \text{ phuat} \times 60 \text{ giay}}
\approx 5.02 \times 10°{-10} \text{ s}*{-1}$

$t=552 \text{ ngay} \times 24 \text{ gio} \times 60 \text{ phut} \times
60 \text{ gidy} \approx 4.769 \times 10"7 \text{ giay}$

Vay s6 lugng poloni con lai la:

SN =6.027 \times 107{22} \times e"{-5.02 \times 10"{-10} \text{ s}"{-
1} \times 4.769 \times 10°7 \text{ s}} \approx 2.745 \times 10"{21}$
hat poloni

Khéi lwgng caa cac hat nhan chi sinh ra trong qua trinh phéng xa Ia:
$\Delta m = N \times (206 - 210) \text{ u} \times 1.66 \times 10"{-27}
\text{ kg/u} \approx 2.3 \times 10"{-7} \text{ g}$

Vay khdi lwong cua mau sau 552 ngay la:

$m = 0.4 \times 105.00 \text{g} + \Delta m \approx 101.63 \text{ g}$
Vay dép 4n 1a (B) 101,63 g.

Cau 39. Mt con lic 10 xo dit thang ding gom 10 xo nhe c6 d6 cing k
=100 N/m. M6t dau duéi 10 xo dugc gin ¢ dinh trén san. Dau trén caa
10 xo dat mot vat nho m1 ¢ khéi luong 200 g. Ban dau, gitt m1 ¢ vi tri
10 x0 bi nén 7,1 cm (trong gi¢i han dan hoi cua 10 x0) roi dat vat nho
m2 c6 khéi lugng 50g 1én trén my.

Tha nhe dé cac vat bit dau chuyén dong theo phuong thang dung. Ngay
khi m2 dat d¢ cao cyc dai thi m2 duoc gilr lai. Biet 10 x0 lubn thang
dung trong qua trinh chuyén dong. Bo qua luc can cua khdng khi. Lay

Ta co thé giai bai toan ndy bang cach str dung dinh luat Hooke va dinh
luat vé bao toan ning luong co hoc.

Ban dau, 10 xo bi nén 7,1 cm, do d6 luc dan hdi cua 16 xo trén m1 1a:
F1=-kx1=-100 N/mx 0,071 m=-7,1 N

Khi tha cac vat, chlng s& chuyén dong theo phuong thing dimng va mat
diéu kién can bang, do d6 tong ning luong co hoc s& khong dugc bao
toan. Tuy nhién, tai mdi diém trong qué trinh chuyén dong, tong ning
luong co hoc va ning lugng dong cua hé thong van dugc bao toan.




g = 10m/s" {2}, sau khi m2 duoc giit lai, luc nén I6n nhat ma 10 xo tac
dung Ién san c6 gié tri gan nhét véi gia tri nao sau day?

A.58N

B.6,7N

C.29N

D.43N

Khi m2 dat d cao cuc dai, nang lwong dong cua ca hai vat déu bang 0.
Ta co:
mlghl+0+ 0+ 0.5mlvi*2 + 0.5m2v2~2 =mlgh2+0+0+0+0
Trong d6, h1 1a d6 cao ban dau cua hé théng, h2 1a d6 cao ma m2 dat
duoc, v1 va v2 1a van toc caa m1 va m2 tai diém cao nhat, va g = 10
m/s"2 1 gia toc cia trudng trong lyc.
Vi m2 duoc giit lai ngay khi dat do cao cuc dai, do d6 van téc ciia m2
tai diém cao nhit bang 0. Ta c6:
mlghl+0+0+0.5mlvi*2 =mligh2+0+0+0
Do d6,
h2 - hl=v172/ (2g) = 0,071 m
Khi m2 duoc giit lai, luc dan hoi cua 10 xo trén m1 van giit nguyén, do
d6 lyc dan hoi caa 10 xo trén san bang luc ddi nghich va bang gia tri
tuyét d6i cua luc dan hoi trén m1, hay:

=|F1|=7,1N
Vi cac dap an cho luc nén I6n nhit ma 10 xo tac dung 1én san la gan
nhét, do d6 dap an la:
D. 4,3 N.

Céu 40. Dat dién ap u = 120cos(100\Pi t-\frac{\Pi }{6}(V) vao hai dau
doan mach AB mic ndi tiép. Tu dién c6 dién dung thay d6i dwoc; cuon
day c6 do tu cam L va dién tré r; dién tro' R vai R = 2r nhu hinh bén

Khi C = C0 thi di¢n &p hiéu dung giita hai du doan mach AN dat cuc
tiéu.

Khi C = C0 /4 thi dién &p hiéu dung giita hai ddu doan mach AN dat cuc
dai va dién 4p gitta hai dau doan mach MN 1a u_{MN}, Biéu thuc
u_{MN} la

A. u_{MN?}=40 cos(100\Pi t+\frac{2\Pi {3} (V)

B. u_{MN}= 40\sqrt{3} cos(100\Pi t+\frac{\Pi }{2})(V)

C. u_{MN}=40\sqrt{3} cos(100\Pi t+\frac{2\Pi }{3}(V)

D. u {MN}= 40 cos(100\Pi t+\frac{\Pi H{2}(V)

Ta duing cong thirc tong quét dé tinh dién 4p hiéu dung trén mach C-L-
r: $$U_{AN} U \sgrt{\dfrac{R"2+(2\Pi L - \dfrac{1}{2\Pi
CHA2ZHRA2+(2\Pi L)*2}3$$ $$= 120 \sqrt{\dfrac{(2r)*2+(2\Pi L -
\dfrac{1}{2\Pi  C_O}2H@)™2+@2Pi  L)*2}I$$ Ta  co:
$\dfrac{1}{2\Pi C_O} = 2r \Rightarrow C_0 = \dfrac{1}{4\Pi"2r’2}$.
Thay gia tri $C = \dfrac{C_0}{4} = \dfrac{1}{16\Pi"2r"2}$ vao cbng
thire, ta duoc: $3U_{AM} = U_{C} = 120\sqrt{3}$$ Dién &p trén mach
L-r khi o 13: $$U_{MN} = U_{AN} - U_C = 40 \cos \left(100\Pi t +
\dfrac{\Pi}{2} \right) \mathrm{V}$$ Vay dap an chinh xac la
$\boxed{\textbf{(D)}}$.




