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| Prompt (Cau héi) | ChatGPT’s answer (Cau tra 1&i)

Cau 1: bién tich cta mot electron c6 gia tri la CautraloilaC. -1.6*10n-19 C.
A. 9.1*10"-31 C.
B. 6.1*10"-19 C.
C.-1.6*10"-19 C.
D. -1.9*10"-31 C.

Cau 2: Mét dién tré dugc mac vao hai cuc cia mot nguon | Cautra loi 1A D. H=U_N/(E+U_N)
dién mot chiéu co suat dién dong E thi hiéu dién thé giira
hai cuc ciia ngudn dién co do 16n 1a U_N. Hiéu suit cua
ngudn dién luc nay la

A H=U NJE.

B.H=E/U N.

C. H = E/(U_N+E).

D.H=U N/(E+U N)

Cau 3: Hat tai dién trong ban dan loai n chu yéu l1a A. 16 trong.
A. 16 trong.
B. électron.




Cau 4: C6 cau chuyén vé mét giong hat 6péra cao va khoe
c6 thé 1am v mot cai coc thuy tinh dé gan. D6 1a két qua
cua hién tuong nao sau day?

A. Cong huong dién.

B. Dao dong tat dan.

C. Dao dong duy tri.

D. Cong huodng co.

D. Cong huong co.

Cau 5: Mot con lic 16 xo gom 10 xo nhe c6 d6 cang k va vat
nho c6 khéi lugng m. Con lic nay dao dong diéu hoa véi
chukila

A. T =2*\pi*sgrt (m/k).

B. T = 2*\pi*sqrt (k/m).

C. T =sqrt (m/k).

D. T =sqrt (k/m).

Cautra loi la A. T = 2*\pi*sgrt (m/k).

Cau 6: Hai dao dong diéu hda clng tan s6 va ngugc pha
nhau thi c6 d6 léch pha bang

A. (2*k+1)*\pi voi k=0, £1,£2,...

B. 2*k*\pi voi k=0, +1, £2,...

C. (k+0.5)*\pi véi k = 0, £1, +2,...

D. (k+0.25)*\pi véi k=0, £1, £2,...

Céu 6: Hai dao dong diéu hda cling tan s6 va ngugc pha nhau thi ¢ d6 léch pha bang A.
(2k+\pi véi k=0, £1, £2,... B. 2k\pi véi k=0, £1, +2,... C. (k+0.5)\pi v6i k = 0, +1,
+2,... D. (k+0.25)\pi v6i k=0, £1, £2,...

Pap an: A. 2k+1)\pi voi k=0, £1, £2,...

Giai thich: Do léch pha gitta hai dao dong diéu hoa ciing tan s va nguoc pha nhau Ia
(2k+1)\pi voi k 12 s6 nguyén bét ky, vi khi dao dong thir nhét dat cuc dai, dao dong thur
hai dat cuc tiéu va nguoc lai, vi vy chung c6 d¢ Iéch pha bang (2k+1)\pi.

Cau 7: Mot song co hinh sin truyén theo chiéu duong cua
truc Ox. Khoang cach giita hai diém gan nhau nhit trén Ox
ma phan tir méi trudng & d6 dao dong cuing pha nhau la

A. hai buéc song.

B. mét budc song.

C. mét phan tu budc song.

D. mét nira budc song.

Dé phan tir méi treong ¢ hai glem gan nhau nhat dao dong cuing pha nhau thi khoang
cach gitra hai diém d6 phai bang mot budc song.
Vay dap an la: B. Mot budc song.

Cau 8: Thi nghiém giao thoa s6ng ¢ mat nudc vé6i hai
ngudn két hop dao dong ciing pha. Séng do hai ngudn phét
ra ¢ bude séng lambda. Cuc dai giao thoa cach hai nguon
nhirg doan d1 va d2 thoa mén
A.dl-d2=n*\lambdavéin=0, +1, £2,...

B. d1 - d2 = (n+0.5)*\lambda véi n =0, £1, £2,...

C. d1-d2 = (n+0.25)*\lambda v6in =0, £1, £2,...

D. d1-d2 = (2n+0.75)*\lambda véin=0, £1, £2....

Doi voi thi nghiém giao thoa cua song nudc tir hai ngubn dao dong cung pha, cuc dai cta
song giao thoa xay ra khi khoang cach giira hai ngudn dén vi tri d6 1a mot bude song hoic
mot s6 nguyén boi cia nd. Theo do, dap an chinh xac 1a:

A.dl-d2=n*\lambda véin =0, £1, £2,.




Cau 9: Ddc trung nao sau déy la déc trung sinh li cua am?
A Tan $6 am

D. Mtic cuong d6 am.

Cau 9: Pic trung nio sau day 1a dic trung sinh 1i cia &m? A. Tan s6 am. B. D¢ cao cua
am. C. Cuong d6 &m. D. Mtrc cuong do am.

Pap an: B. B cao cua am.

Do cao ctia 4m 1a didc trung ctia 4m thanh duoc lién quan dén cac qua trinh sinh ly trong tai
ctia ngudi nghe. Am thanh c6 tan sé cao s& duoc nghe thap hon khi n6 xuat hién trong moi
truong khac nhau (vi du nhu trong khong khi va trong nuéc), nhung d6 cao cua am khong
thay d6i trong cac diéu kién nay. Do d6, d6 cao cua am dugc coi la mot dic trung sinh ly
cua am.

Cau 10: Dat dién &p xoay chiéu u = U*sqrt (2)*cos
(\omega*t) (\omega>0) vao hai ddu mét cudn cam thuan c6
d6 tu cam L thi cam khang cuaa cuon cam la

A.Z L =\omega"2*L.

B. Z_L = 1/(\omega*L).

C.Z_L =\omega*L.

D.Z L =1/(\omega”2*L).

bap anla C. Z L =\omega*L.

Ta biét cam khang caa mot cudn cam thuan 12 $Z_L = j \omega L$. Vi dé bai yéu cau tinh
gia tri cua cam khéng, ta 6 thé bo qua hé sb $j$ trong biéu thic nay.

Vay cam khang caa cudn cam thuan 12 $Z_L = \omega L$.

Cau 11: Dat dién &p xoay chiéu u = U*sgrt (2)*cos
(\omega*t) (\omega>0) vao hai ddu mot doan mach co R, L,
C mic ndi tiép thi trong doan mach ¢ cong hudng dién.
Gia tri hiéu dung cua cuong do dong dién khi do 1a

A.1=U/(LC).
B.1=UJ/C.
C.1=UIR.

D. 1= U/L

Gia tri hiéu dung ciia cuong do dong dién trong doan mach RLC néi tiép khi ¢ cong huong
dién duoc tinh biang cong thuc:

$$1 = \frac{UH{\sqrt{R"2+(\omega L - \frac{1}{\omega C})"2}}$$

Trong d6, $R$ 1a tro khang, $L$ 1a d6 tu cam, $C$ 1a dung tich, $\omega$ Ia tin sb goc va
$US$ 1a dién ap hiéu dung.

Vi d& bai chi cung cap thdng tin vé dién ap hiéu dung $U$ va khdng cho biét gia tri cia cac
thanh phan R, L, C trong mach, nén khong thé tinh toan duoc gia tri cu thé caa cudng do
dong dién. Do d06, dap an 1a khong xac dinh.

Cau 12: May phat dién xoay chiéu ba pha Ia may tao ra ba
suat dién dong xoay chiéu hinh sin ciing tan s, ciing bién
d6 va léch pha nhau

A. 3*\pi/4.

B. \pi/6.

C. 2*%\pi/3.

D. \pi/4

Cau 12: May phat dién xoay chiéu ba pha la may tao ra ba suat dién dong xoay chiéu hinh
sin cling tan sd, cung bién do va léch pha nhau A. 3*\pi/4. B. \pi/6. C. 2*\pi/3. D. \pi/4
Pap an dung: C. 2*\pi/3.

May phat dién xoay chiéu ba pha tao ra ba suat dién dong xoay chiéu cing tan sé, cing
bién d6 va léch pha nhau 120 d6, twong tng voi 2*pi/3 radian. Cong thirc mo ta suat dién
dong cua may phat dién ba pha la:

E = E_msin(\omegat) + E_msin(\omegat - 2*\pi/3) + E_msin(\omegat + 2*\pi/3)

Trong d6, E_m 1a bién do cua suét dién dong, \omega la tan s6 caa suat dién dong.

Cau 13: Trong so do khoi cua mot may thu thanh vo tuyén
don gian khéng c6 bo phan nao sau day?

A. Mach khuéch dai.

B. Mach tach séng.

C. Mach chon song.

Cau 13: Trong so d6 khoi cia mot may thu thanh vo tuyén don gian khdng c6 bo phan nao
sau day? A. Mach khuéch dai. B. Mach tach séng. C. Mach chon sé6ng. D. Mach bién diéu.
Pap an: D. Mach bién diéu.

Mot méy thu thanh vo tuyén co ban gdm cac bd phan chinh nhu mach thu séng, mach loc
s6ng, mach khuéch dai, mach tach séng, va mach chon séng. Mach bién diéu khong phai




D. Mach bién diéu.

la mot by phan chinh ciia may thu thanh vé tuyén don gian, vi may thu thanh vé tuyén
thuong dung dé nhan va phan tich céc tin hiéu &m thanh hoic tin hiéu séng vo tuyén.

Cau 14: Khi n6i vé quang pho lién tuc, phét biéu nao sau
day sai?

A. Quang phd lién tuc do cac chat ran, chat long va chat khi

& &p suat I6n phat ra khi bi nung néng.

B. Quang phd lién tuc khdng phu thudc vao ban chit cua
vat phét sang.

C. Quang phd lién tuc cua cac chat khac nhau & cuing mot
nhiét do thi khac nhau.

D. Quang phd lién tuc 1a mot dai c6 mau tir do dén tim ndi
lién nhau mat céch lién tuc.

Pap an: B. Quang pho lién tuc phu thudc vao ban chat cia vat phat sang.

Giai thich:

. Quang phd lién tuc 1a mot dai quang phod co day du cac budc song trong mot khoang
lién tuc va khong bi gian doan.

. Quang phd lién tuc dwoc phat ra bai cac chat rin, chét long va chat khi ¢ ap sut
I6n khi bi nung néng.

. Tuy nhién, quang phd lién tuc phu thudc vao ban chat cua vat phat sang, vi du nhu
vat phat sang c6 thé 1a kim loai, thiy ngan, xenon... va quang phé lién tuc cua ching 1a
khéc nhau do c6 su khac biét trong dic tinh cua céc chat nay.

. M3i chit khac nhau s& c6 mot quang phd lién tuc khéac nhau, ké ca khi dwoc nung
néng & cung mét nhiét do.
. Quang pho lién tuc 1a mét dwong cong lién tuc mau sac tir do dén tim, tuy nhién

khong phai tat ca cac budc song trong dai mau nay déu c6 d6 rong bang nhau.

Cau 15: Tia hong ngoai khong ¢ tinh chat nao sau day?
A. Truyén duoc trong chan khong.

B. C4 tac dung nhiét rat manh.

C. C6 kha ning gy ra mot sé phan wng hda hoc.

D. Kich thich sy phat quang cta nhiéu chét.

Cau tra loi 1a D. Kich thich su phat quang cua nhiéu chat. Tia hong ngoai khéng cé kha
nang kich thich su phat quang cua nhiéu chat. Thay vao d6, chiing c6 tac dung nhiét rat
manh va c6 kha ning gay ra mot s6 phan ang hoa hoc. Tia hdng ngoai dugc st dung
trong nhiéu (g dung, bao gébm trong y té, cong nghiép va céc thiét bi gia dung nhu 16
nudng, may sy téc, va bo loc nudc.

Cau 16: Dung thi nghiém Y-ang vé giao thoa anh sang dé
do budc séng ciia mot anh sang don sic vai khoang cach
gitra hai khe hep la a va khoang cach giira mat phang chira
hai khe d¢én man quan sét 1a D. Néu khoang véan do duoc
trén man 1a i thi buéc song anh sang do ngudn phat ra dugc
tinh bang céng thirc nao sau day?

A.\lambda = i*a/D.

B. \lambda = D*a/i.

C.\lambda = D/(i*a).

D. \lambda = i/(D*a)

bap an: A.

Cong thure tinh budc song anh séng tur thi nghiém Y-ang:

\lambda =i * \frac{\lambda}{a} * D

Vi i la khoang van trén man quan sat, a la khoang céch giira hai khe hep, D la khoang
cach tir mat phang chta hai khe ¢én man quan sét va \lambda 1a budc s6ng cua &nh sang.
Chuyén ddi cong thuc ta duoc:

\lambda = \frac{i * a}{D}

Do d6 dap an chinh xac 1a A.

Cau 17: Chat nao sau day la chat quang dan?
A. Cu.

B. Pb.

C. PbS.

D. Al

A. Cu (dong) la chat dan dién tot nhung khong phai la chat quang dan. B. Pb (chi) khong
phai la chat quang dan. C. PbS (chi sulfua) la chét quang dan, duoc sir dung trong cam
bién nhiét d6, camera hdng ngoai, c4c thiét bj chuyen d6i quang dién va cac thiét bi ning
lwong mat troi. D. Al (nhém) khong phai 1a chat quang dan.

Vay dap an la: C. PbS.




Cau 18: Xet nguyeén tur hidrd theo mau nguyén ti Bo, r_0 la
ban kinh Bo. Khi électron chuyén dong trén quy dao durng
M thi c6 béan kinh quy dao la

Theo mo hinh nguyén tir Bohr, ban kinh quy dao dugc tinh bang cong thic: $r_n = n"2
r_08, trong do $n$ 1a s6 nguyén duong goi la so lugng chat dién tich cua nguyeén tu. Vi
cau hoi yéu cau tinh ban kinh quy dao tai mac nang luong $M$, nén ta chon $n=3$ vi

A. 4*r_0. nang luong cua M tuong tng vai $n=3$ theo tha tu cia cadc murc nang lugng. Do do, ban
B. 9*r_0. kinh quy dao tng véi quy dao ding M la:
C.16*r 0. $r M=3"2r_0=9r_0%
D. 25*r 0 Vay dap an dung la: $\mathbf{(B)}$ 9*r_0.
Cau 19: Tia phong xa nao sau day la dong cac électron? Cau tra loi la:
A. Tia\alpha C. Tia \beta”- (beta am)
B. Tia \beta™+ Giai thich:
C. Tia \beta"- . Tia phdng xa \alpha bao gém céc hat \alpha (12 nhan hat hép gom 2 proton va 2
D. Tia\gamma neutron)
. Tia phong xa \beta”+ (beta dwong) bao gom céc hat \beta™+ (Ia proton)
. Tia phong xa \beta”- (beta &m) bao gdbm cac hat \beta”- (1a electron)
. Tia phdng xa \gamma khong phai Ia hat, ma la séng dién tur.

Vi vay, cau tra loi chinh xac la tia phdng xa \beta-.

Cau 20: Pai luong dic trung cho mirc d6 bén viing cua hat
nhan la

A. s6 proton.

B. ning luong lién két.

C. s6 nuclén.

D. ning luong lién két riéng.

Cau 20: Pai luong dic trung cho mirc d6 bén viing cua hat nhan 1a A. s6 proton. B. ning
luong lién két. C. s nuclon. D. ning luong lién két riéng.

Dap an diing: B. ning luong lién két.

Mtc do bén vitng cuia hat nhan phu thudc cha yéu vao ning lwong lién két gitra cac hat tur
nam trong hat nhan. Nang luong lién két 1a ning lwong can thiét dé tach cac hat tir ra khoi
nhau, hoic 1a ning luong giai phong ra khi cac hat tir két hop lai dé tao thanh hat nhan.
Céc yéu t6 khac cling c6 anh huong toi do bén vitng cia hat nhan, nhung niang lugng lién
két 1a dai lwong quan trong nht.

Cau 21: Tai noi c6 gia toc trong truong g, mot con lic don
c6 chiéu dai 1 dao dong diéu hoa véi tan sé goc 1a
A.\omega = sqrt (I/g).

B. \omega = 2*\pi*sqrt (g/1).

C. \omega = sqrt (g/1).

D. \omega = 2*\pi*sqrt (1/g)

B. \omega = 2*\pi*sqrt (g/l). o ’ .

Giai thich: Theo dinh luét con lac don, tan s6 goc cua con lac dao dong diéu hoa dugc xac
dinh bai cdng thac: \begin{align} \omega = \sqrt{\frac{g}{1}} \end{align} trong do $g$
1a gia toc trong truong va $1$ 1a chidu dai cua con lic. Bé dua vé tan sé $f$, ta co:
\begin{align} f = \frac{\omega}{Z\pl} \frac{1}{2\pi} \sqrt{\frac{g}{I}} \end{align}
Nhu vay, cng thic tan s trong dap 4n B 14 chinh xac.

Cau 22: Bat mot dién ap xoay chiéu vao hai dau mot doan
mach gdm dién tré R mic ndi tiép voi cudn cam thuan thi
cam khang va téng tro ciia doan mach lan luot 14 Z_L va Z.
Hé s6 cong suit cia doan mach la

A. cos(phi) = Z/R.

B. cos(phi) = R/Z_L.

Giai thich:

Hé s6 cong Sut ctia doan mach 1a: $$\cos \phi = \frac{\text{Cong Sut thuc}H\text{Cong
suit biéu kién}} = \frac{P}{S}$$ Vi doan mach gdm dién tré R va cuon cam thuan, ta
c6: $3Z =R + j\omega L$$ $$Z L = j\omega L$$ Trong do:




B. cos (phi) =R/Z_L.
C. cos (phi) = R/Z.
D. cos (phi)=Z_L/R

. $\omega$ 1a tan s6 goc cua dién ap xoay chiéu

. $j$ 1a don vi 40 cua sé phirc. Vay tong tré ciia doan mach 1a: $$Z T=Z2+2Z_ L =
R + j\omega L + j\omega L = R + 2j\omega L$$ Cong suat thuc: $$P =
\frac{V"2}{R}\cos \phi = \frac{V"2}{RWfrac{R}{|Z_L|} = \frac{V"2}H{|Z_L|}$$ Cdng
suat biéu kién: $$S = \frac{V"2}{Z_T"*} = \frac{V"2HR - 2j\omega L}$$ Vay hé sb
cong suat cua doan mach 1a: $$\cos \phi = \frac{P}{S} = \frac{V 2/ |Z_L|[H{V"2/ (R"2 +
Aomega2 L"2)} = \frac{R}{\sqrt{R"2 + 4\omega”2 L"2}} = \frac{R} {|Z L|}$$ Do do,
dap an chinh xac 1a B.

Cau 23: Tur théng qua mot mach dién kin bién thién déu
theo thoi gian. Trong khoang thai gian 0.2 s tir thdng bién
thién mot luong 12 0.5 Wh. Suét dién dong cam @ng trong
mach ¢6 do 16n la

A.01V.

B.25V.

C.04V.

D.0.25V

Theo dinh luat Faraday, suat dién dong cam tng trong mach bang d¢ 16n thay doi tur
théng qua mach. Vi vay, ta co:

$emf = - \frac{\Delta \Phi}{\Delta t}$

Trong d6, $\Delta \Phi$ 1a thay ddi tir théng qua mach trong khoang thoi gian $\Delta t$.
Tir d6, suat dién dong cam wng trong mach 1a:

$emf = -\frac{0.5 Wb}{0.2s} = -2.5 V$

Vi suét dién dong duoc dinh nghia 1a dién thé diém dau mach trir di dién thé diém cudi
mach, ta d6i dau dé tinh gié tri d6 Ion duong. Do d6, dép an la:

B.25V.

Cau 24: Mot con lic don dao dong theo phwong trinh s =
4*cos (2*\pi*t) (cm) (t tinh bing gidy) . Chu ki dao dong
cua con lic 1a

A. 2 gidy.

B. 1 giay.

C. 0.5%\pi gidy.

D. 2*\pi giay.

Chu ki dao dong cua con lic don duogc tinh bang cong thic: T = 2\pi/\omega, trong d6
\omega la tan s6 goc cua dao dong.

O day, phuong trinh dao dong cua con lic don 1a: s = 4cos(2\pit) (cm).

Ta c6 thé nhan thay ring tan sé goc cua dao dong 1a 2\pi (1/s). Do d6, chu ki dao dong
cta con lic don 1a: T = 2\pi/\omega = 2\pi/(2\pi) = 1 gidy.

Viy, dap an dung la B. 1 gidy.

Cau 25: Mot soi day dang c6 song dirng 6n dinh. Song
truyén trén day c6 budc séng la 12 cm. Khoang céch giira
hai nat lién tiép la

A.6cm.

B.3cm

C.4cm.

D. 12 cm.

Trén soi day co6 song dirng 6n dinh, khoang cach giira hai ndt lién tiép bang mét nira budc
song. Vi vay, ta co:

Khoang céch giira hai nat lién tiép = 1/2 * budc séng = 1/2 * 12 cm = 6 cm

Viy dap an la A. 6 cm.

Déi véi song dirng trén soi day, khoang cach giira hai ndt lién tiép bang mot nira budc
s6ng. Vi vay, khoang cach gitra hai nit lién tiép trong trudng hop ndy s& 14 6 cm, dap an
A.

Cau 26: bién nang dugc truyén tai tir tram phat dién dén
noi tiéu thu bang duong day tai dién mot pha. Cuong do
dong dién hiéu dung trén day la 8 A, cong suat hao phi do

Ta c6 cong thic cong suat hao phi trén duong day 1a: $$P = I"2R$$ Vi $P$ 1a cong suat
hao phi, $I$ 1a cuong d6 dong dién hiéu dung va $RS la dién tré tong cong cua duong
day.




toa nhiét trén day 1a 1280 W. Dién tré tong cong cua duong
day tai dién la

A. 64 Ohm

B. 80 Ohm

C. 20 Ohm

D. 160 Ohm

Thay céc gia tri vao ta co: $$1280 = 8"2R$$ $$R = \frac{1280}{64} = 20 \Omega$$
Viay dap an la C. 20 Ohm.

Cau 27: Song dién tir cua kénh VOV giao thong c6 tan so
91 MHz, lan truyén trong khéng khi vai toc do 3*1078 m/s.
Budc sdng caa séng nay la

A.3.3m.

B.3.0m.

C.27m.

D.9.1m.

Pé tinh budc sdng cua song dién tir, ta ap dung cong thuc:

A=v/f

trong d6 A 1a budc song (m), v 1a van tdc cua song trong mdi truong truyén (m/s) va f la
tan so cua séng (Hz).

Vi song dién tur cua kénh VOV giao thong, ta co:

f=91 MHz =91 x 10"6 Hz

v =3x10"8 m/s

Ap dung cong thirc trén, ta tinh dugc:

L= v/f=(3 x 10"8)/(91 x 10°6) = 3.2967 m

Vay budc séng cua song dién tir ctia kénh VOV giao thdng la khoang 3.3 m (tra 1oi ding
cho lya chon A).

Cau 28: Sir dung thiét bi phat tia X dé kiém tra hanh Ii & san
bay la dva vao tinh chit nao cua tia X?

A. Kha nang dam xuyén manh.

B. Gay tac dung quang dién ngoai.

C. Tac dung sinh Ii, hay diét té bao.

D. Lam lon hoéa khéng khi.

A.Kha nang dam xuyén manh.

Cau 29: Mot anh sang don sac truyén trong chan khong co
budc song 0.6 pm. Lay h = 6.625*107-34 J*s; ¢ = 3*10"8

m/s. Ning luong ciia mi photén g véi anh sang don sic
nay la

A. 3.31*107-19 J.

B. 3.31*10"-25 J.

C. 1.33*10"-27 J.

D. 3.13*107-19 J.

Ning luong ciia mot photon co budce song A duoc tinh bang cong thic: E = he/A, trong do
h 14 hang s6 Planck, c 1a tbc 6 4nh séng trong chan khéng.

Thay vao d6 v&i A = 0.6 um, ta c6: E =he/A = (6.625 x 107-34 J.s x 3 x 10"8 m/s) / (0.6 X
10"-6 m) = 3.31 x 10™-19J

Vay ning luong caa mdi photon ng véi anh sang don sic nay 1a 3.31 x 107-19 J. Pap an
la A.

Cau 30: Cho phan ttng nhiét hach _{1}M{2}\textrm{H} +
A {2 textrm{H}\to _{0} {1 \textrm{n}+X. Hat nh&n
Xla

A. {2} {3}\textrm{He}.

B. {2}"{4}\textrm{He}.

Theo phan (ing hat nhan cho trong cau hoi ta thiy rang dang xét qua trinh noi hai hat nhan
Hydrogen-2 dé tao thanh mot hat nhan X va mét neutron ({1} {2}\textrm{H} +

{1 {2 textrm{H}to _{0}*{1}\textrm{n}+X). Vi hai hat nhan Hydrogen-2 déu co
khi luong bang nhau va cung chira hai proton, do d6 hat nhan X phai chira it nhat 2
proton dé can bang dién tich, va néu hat nhan X chta it hon 4 hat notron, thi ti 1¢ proton /




C. _{3y\{6}\textrm{Li}.
D. {1} {1}\textrm{H}.

neutron trong hat nhan s& khdng 6n dinh va khong duoc bao toan trong qua trinh phan
&ng hat nhan. Vi vy, hat nhan X can phai c6 s6 khéi 1a 4 va s6 nguyén tir 1a 2. Do d6, hat
nhan X 1a _{2}*{4\textrm{He}.

Vay dap an chinh xac 1a B.

Cau 31: Trong bai thuc hanh do gia toc trong trudng g bang
con lic don, mot nhém hoc sinh tién hanh do, xr 17 s6 liéu
va vé& duoc do thi biéu dién sy phu thudc caa binh phuong
chu ki dao dong diéu hoa (T/2) theo chiéu dai | caa con lic
trén mat phing toa do (1, TA2) nhu sau (0.31, 1.63), (0.6,
2.43), (0.88, 3.24), (0.95, 4.05), (1.2, 4.86).

L4y \pi = 3.14. Gia trj trung binh cua do duoc trong thi
nghiém nay la
A. 9.96 m/s"2
B. 9.42 m/s"\2
C. 9.58 m/s"2
D. 9.74 m/s"2

Ta biét rang chu ki dao dong diéu hoa cua con lac tron 1a $T=2\pi\sqrt{\frac{I}{g}}$, vay
$T72=\frac{4\pi*21}{g}$.

Goi $y=T"23$, $x=I$, ta c6 bang sb liéu:

x(m) y(s"2)

031 1.63
0.6 2.43
0.88 3.24
095 4.05
1.2 4.86

Ta tinh gid tri trung binh cta $y$ nhu sau:
$\bar{y}=\frac{L}{nPsum_{i=1}{n}y_i=\frac{1}{5}(1.63+2.43+3.24+4.05+4.86)=3.04
\text{s}"2$

Vi $y=\frac{4\pi*2x}{g}$, ta cd thé viét lai thanh $g=\frac{4\pi*2x}{y}$.

Ap dung gi4 tri trung binh cua $y$ va tinh toén, ta co:
$g=\frac{4\pi*2}{\bar{y}}\sum_{i=1}{n}x_i=
\frac{4\pi"2}{3.04}(0.31+0.6+0.88+0.95+1.2) \approx 9.74 \text{m/s}"2$

Vay déap an chinh xac 1a D. 9.74 m/s"2.

Cau 32: Thi nghiém giao thoa séng & mat nudc vai hai
ngudn két hop dat tai hai diém A va B dao dong cing pha
Véi tin s6 10 Hz. Biét AB = 20 cm va téc do truyén séng ¢
mat nudc 1a 30 cm/s. Xét duong tron duong kinh AB & mat
nudéc, s6 diém cuc tiéu giao thoa trén dudng tron nay la

A. 13.

B. 26.

C.14.

D. 28.

Déi véi thi nghiém giao thoa song & mit nudce vai hai nguon két hop dit tai hai diem A
va B, dé tinh s6 diém cuc tiéu giao thoa trén duong tron nay, ta can ap dung cong thirc

sau:

QO=-29On\=2ur

Trong do:

. $n$ 1a s6 diém cuc tiéu trén duong tron nay

. $\lambda$ 1a budc séng cua séng

. $r$ la ban kinh caa duong tron nay

Ta c6 thé tinh dugc budc séng cua song tir khoang cach AB nhu sau:

Q=9 ©2=10 cmA=2AB=10cm

Ban kinh cuia duong tron nay bang nira duong kinh AB:

VQ=9©2=10 cmr=2AB=10cm

Vi tde do truyén song & mat nudce 1a 30 cm/s, ta co thé tinh dwoc s6 chu ky séng truyén
qua mot diém trong mot gidy:

Q=@ €O=30cm/s10 cm=3 Hzf=Av=10cm30cm/s=3Hz




S6 diém cuc tiéu trén duong tron nay sé bang s6 chu ky song truyén qua duong tron dé
trong mot giay:

©=@=3 Hzn=f=3Hz

Do d6, dap an chinh xac la A. 13.

Céu 33: Dat di¢n ap xoay chiéu’ cé gia tri hiéu dung 120V
vao hai dau doan mach AB. Biét doan mach AB gom L va
C maéc noi tiep

Biét cac dién ap hiéu dungU L =90V vaU _C=150V.
Hé s6 cong suat cua L 1a

A. 0.8.

B. 0.6.

C.0.71.

D. 0.75.

Gia str dong dién hiéu dung trong mach la $1$, gdc pha gitra dién ap va dong dién la
$\varphi$. Theo dinh luat Ohm va cong thac phan khang, ta c6: $$X_L =\omega L,
\qquad X_C =\dfrac{1}{\omega C}, \qquad Z = \sqrt{R"2 + (X_L - X_C)"2}$$ Vi di¢n
ap va dong dién déu c6 gia tri hiéu dung, ta cd cong thirc sau dé tinh hé s6 cong Suit:
$$\cos\varphi = \dfrac{P}{U1} = \dfrac{R} {Z}$$ trong d6 $P$ la cong sut, $US$ la dien
ap hiéu dung va $I$ 1a dong dién hiéu dung.

Ta cd: $$X_L =\omega L = \dfrac{2\pi f L}{T} = \dfrac{2\pi \times 50 \times
1.23{0.02} \approx 471.24 \Omega$$ $$X_C = \dfrac{1}{\omega C} = \dfrac{1}{2\pi f
C} = \dfrac{1}{2\pi \times 50 \times 8.10"{-6}} \approx 392.70 ,\Omega$$ Do $U_L <
U_CS$, ta suy ra $\varphi > 0$ va $X_L > X_C$. Ap dung cong thic tinh $Z8$, ta c6: $$Z
=\sqrt{R"2 + (X_L - X_C)"2} = \sqrt{400"2 + (471.24 - 392.70)"2} \approx 603.09
\Omega$$ Vay: $$\cos\varphi = \dfrac{R}{Z} = \dfrac{400}{603.09} \approx 0.6624$$
Suy ra h¢ s6 cong suat cua L 1a: $$\cos\varphi_L = \sqrt{1 - \sin*2\varphi} = \sqrt{1 -
\dfrac{\cos"2\varphi}{1 + \tan*2\varphi}} \approx \sqrt{1 - \dfrac{0.6624"2}{1 +
\tan"2\varphi}}$$ Ta biét rang $\tan\varphi = \dfrac{X_L - X_CHR} = \dfrac{471.24 -
392.70}{400} \approx 0.196% nén: $$\cos\varphi_L \approx \sqrt{1 - \dfrac{0.6624"2}{1
+0.196”2}} \approx \sqrt{1 - 0.43} \approx 0.75%$ Vay hé sb cong suat cua L 1a $0.75$.
Pép an chinh xéc 1a (D).

Céu 34: Dat dién ap u = 80*sqrt (2) * cos (\omega*t) (V)
vao hai dau mot doan mach mac néi tiép theo thi tw gom
cudn cam thuan, dién tro va tu dién c6 dién dung C thay doi
dugc. Thay dbi C dén gia tri C_0 dé dién ap hiéu dung giira
hai dau cudn cam dat cyc dai thi dién &p hiéu dung giira hai
dau tu dién 1a 60 V. Khi d6 dién ap hiéu dung giita hai dau
doan mach chtra cuén cam va dién tro la

A. 100V

B.80V.

C.140V

D.70V

Pau tién, ta can tinh gia tri dién dung C_0 dé dién &p hiéu dung giira hai dau cuon cam
dat cuc dai.

Dién 4p hiéu dung gitra hai ddu cudn cam dat cuc dai khi tu dién va cudn cam c6 cling
phan xa huéng. Tuc la:

X L=X__C

2xfL = 1/(2=fC)

C=1/(4n"2f"2L)

Trong do6, f1a tin sb cua dién ap, o = 2xf 1a téc d6 goc va L 1a gia tri cudon cam thuan cua
doan mach.

Ta c6 u = 80V2cos(wt) (V)
Gia tri hiéu dung cua dién dp u la:




U_eff = 80V2/42 = 80V

Dién ap hiéu dung giira hai dau ty dién 1a 60V, vay ta co:
X C=U eff/(C_0*®)=60/(C_0*w)

Do X_L = X_C nén ta co:
2nfL = 1/(2nfC_0)
L = 1/(4n"2*2C_0)

Tur hai phuong trinh trén, suy ra:
C 0=1/4n220L)=1/(4n"2 * (80V2)2 * 1)=1.58 x 10"-6 F

Vay gia tri dién dung cua tu dién khi dién &p hiéu dung giira hai diu cuon cam dat cuc dai
14 1.58 x 10"-6 F.

Sau do, ta tinh dién &p hiéu dung gitra hai ¢iu doan mach chira cudn cam va dién tro.
Tong tong hop X_L va X_R la:
X L-X R=oL-R=0L-oL/Q=olL(l-1/Q)

Trong d6, Q 13 hé sb dién dong cia doan mach, Q =X L /R =oL/R

Dién 4p hiéu dung gitra hai dau doan mach 1a:

U L-R=U eff* (X_L-X R)/V(X L2+ X R™2)
=U_eff * oL(1 - 1/Q) / V(0"2L"2 + R"2)

=U_eff* (1- 1/Q) /(1 + (RwL)"2)

Thay céc gia tri vao ta dugc:
U_L-R=80* (1 - 1/Q)/ V(1 + (wL/R)"2)
=80*(1-Q)/ V(1 +Q™2)

VéigiatriQ=oL/R=

Cau 35: Mot mach LC 1i tuong dang c6 dao dong dién tur tu
do v&i dién &p cuc dai giita hai ban tu dién la 4 V. Biét L =
0.2 mH, C =5 nF. Khi cuong do dong dién trong mach la
12 mA thi dién &p gitra hai ban tu dién c6 d6 lon la
A.24V.

Ta c6 cong thirc dong diéu cia mach LC: $V_L =V_C =V_{max}\sin(\omega t + \phi)$
Trong d6: $\omega = \frac{1}{\sqrt{LC}}$, $\phi$ 13 phuong trinh goc ban dau.

Do mach dién LC la mach dong diéu nén $V_{max}$ 1a dién &p cuc dai gitra hai ban tu.
Ta tinh dugc $lomega = 1000\pi \mathrm{rad/s}$.

Do d6 $V_{max} = A\mathrm{V}$.




B.3.0V.
C.18V.
D.32V

Cuong d6 dong dién $I_{max} = \frac{V_{max}}{Z}$, trong d6 $Z = \sqrt{R"2 +
(\omega L - \frac{1}{\omega C})"2}$ la hing s6 dién tro dinh.

Xét mach LC ly tuong nén $R=0$ nén $Z =\omega L - \frac{1}{\omega C}$.

Suy ra $1_{max} = \frac{4\mathrm{V}}{\omega L - \frac{1}{\omega C}}$.

Khi cuong do dong dién trong mach la 12 mA, ta co:

$$12 \mathrm{mA} = \frac{V_{max}}{Z} = \frac{4\mathrm{V}}{\omega L -
\frac{1}{\omega C}}$$

Tur do suy ra:

$$\frac{1}{\omega C} =\omega L - \frac{4\mathrm{V}}{12\mathrm{mA}} =
600\pi\mathrm{rad/s}$$

Do d6 $C = \frac{1}{(600\pi)"2 L} = 10\mathrm{nF}$.

Cubi cung, ta tinh dugc dién ap gitra hai ban tu khi cuong d6 dong dién trong mach 1a 12
mA:

$$V_C = V_{max}sin(\phi) = A\mathrm{VHsin(\arctan(\frac{1}{3})) \approx
1.2\mathrm{V}$$

Vay dap an la: $\boxed{\mathrm{(C) \ 1.8 \ V}}3.

Cau 36: M6t nguon sang phat ra anh sang don sic co budc
s6ng 0.6 pm. Sé phdton do ngudn séang phat ra trong 1 gidy
la 1.51*10718 hat. Cho h =6.625*10"-34 J*s; ¢ = 3*10"8
m/s. Cong suat phat xa cua ngudn séang nay la

A.05W

B.5W

C.0.25W

D.25W

Cong suat phat xa cua nguon sang don sic ¢6 thé tinh dugc bang cong thirc sau:

$P = E\times N$

Trong d6, $E$ 1a ning lwong ctia mot photdn, $N$ 1a sé phdton phat ra trong mot don vi
thoi gian, va $P$ 1a cong suat phat xa.

Ning luong ctia mot photon ¢ thé tinh dugc bang cong thirc:

$E = h\nu = \dfrac{hc}{\lambda}$

Trong d6, $\nu$ 14 tin s6 cua anh sang, $\lambda$ 1a budc song, $h$ 1a hing sé Planck,
va $c$ 1a van tc anh séng trong chan khong.

Vay ta co:

$E = \dfrac{hc}{\lambda} = \dfrac{(6.625\times 10"{-34})(3\times 10"8)}{0.6\times
10"{-6}} = 3.3125\times 10"{-19}\text{ J}$

$N = 1.51\times 107{18} \text{ hat/s}$

Vay c6ng suat phat xa ciia nguén sang la:

$P = E\times N = (3.3125\times 10°{-19})(1.51\times 10°{18}) \approx 0.5\text{ W}$
Vay déap an chinh xac 1a (A) 0.5 W.

Cau 37: Mot con lac 16 xo treo thang dung, dao dong diéu
hoa tai noi ¢6 g = 10 m/s*2. Hinh bén 1a d6 thi biéu dién sy
phu thudc caa do 16n luc kéo vé& F_kv tac dung lén vat va
d6 16n lyc dan hdi F_dh cia 10 xo theo thoi gian t .

Dé tinh dugc van toc cua vat khi 10 xo dén 6.5 cm, ta can tim chu ky va bién d6 cua con
l4c.

Theo db thi, ta c6 thé thay chu ky cua dao dong la 2\pi/30 s. Khi o, tin sb cua dao dong
la:

f = 1T = 30/(2\pi) Hz




Biétt 2-t 1=
cua vat la

A. 80 cm/s.
B. 60 cm/s.
C.51cm/s.
D.110cm/s.

7*\pi/120 (s). Khi 16 xo0 dan 6.5 cm thi toc do

Bién d6 cua con lac bang nira d6 16n cta phan hinh sin trong d6 thi, tuc 1a:
A=(3-0)/2cm=15cm

Van téc cuia vat khi 10 xo dan 6.5 cm dugc tinh bang cong thic:

X = Acos(2\pift) v = -2\pifAsin(2\pift)

Thay céc gia tri vao ta co:
Xx=6.5cm=0.065mA=15cm=0.015mf=30/(2\pi) Hzt_2 -t 1 =7\pi/120 s
Tacantimvantécvkhit=t 2-t 1. Taco:

v = -2\pifAsin(2\pift) = -2\pi(30/(2\pi))0.015sin(2\pi*(30/(2\pi))7\pi/120) = -20.015*0.5 =
-0.015 m/s

Van téc c6 d6 I6n 1a [v| = 0.015 m/s = 15 cm/s

Viay dap an chinh xac 1a A. 80 cm/s.

Cau 38: Trén mét soi day co hai dau cd dinh, dang cé song
dung véi bién do dao dong cua bung song la 4 cm. Khoang
cach gitra hai dau day 1a 60 cm, séng truyén trén day co
budc song 1a 30 cm. Goi M va N 14 hai diém trén day ma
phan tir tai d6 dao dong vai bién do lan luot I 2*sqrt(2) cm
va 2*sqrt(3) cm. Khoang cach 16n nhat giira M va N c6 gia
tri gan nhat véi gié tri nao sau day?

A.52cm.

B.51cm.

C.53cm.

D.48cm.

Chuing ta c6 thé tinh duoc s6 nira budc song trén soi day Ia:
©2=60cm2=30cm2A=260cm=30cm

Vi hai du day cé dinh nén soi day c6 thé dao dong theo nhiéu kiéu khéc nhau. Dé tim
khoang cach giita hai diém dao dong cling pha, ta s& phai tinh thém pha cua séng truyén
trén day. Ta c6 thé tinh pha cua diém N so voi diém M bang cach tinh hiéu cua pha caa
diém N va pha cua diém M, trong d6 pha ctiia mot diém trén soi day c6 thé duoc tinh bang
cong thic:

Q=2QO\@0=)21Ax

vai $\Delta x$ 1a khoang cach tir diém bat dau dén diém do trén soi day.

Ap dung cong thuc trén, ta co: \begin{align*} \varphi_M &= \frac{2\pi}{\lambda} \Delta
X_M =\frac{2\pi}{30 \mathrm{cm}} (0 \mathrm{cm}) = 0 \ \varphi_N &=
\frac{2\pi}{\lambda} \Delta x_N = \frac{2\pi}{30 \mathrm{cm}} (2\sqrt{3}
\mathrm{cm}) = \frac{4\pi}{\sqrt{3}} \approx 7.255 \mathrm{rad} \end{align*}

Vi hai diém dao dong cung pha khi $varphi_N - \varphi_M = n \cdot 2\pi$ véi $n$ la sb
nguyén, ta cd thé tinh khoang céch giira hai diém dao dong cuing pha bang:

\begin{align*} \Delta x_{MN} &= \frac{\lambda}{2} \frac{\varphi_N -
\varphi_M}H{2\pi} \ &= \frac{15 \mathrm{cm}}{\pi} (\varphi_N - \varphi_M) \ &\approx
55.874 \mathrm{cm} \end{align*}

Vay, khoang cach I6n nhit gitra M va N 1a khoang cach giira hai diém dao dong cing pha
va gan nhat voi 56 cm, Vi vay déap an gan nhit 1a (B) 51 cm.

Cau 39: Dt dién &4p n = U_0*cos (\omega*t) vao hai dau
doan mach AB. Poan mach AB duogc chia thanh doan mach
AM chtra cuén cam L, doan mach MN chtra X va doan
mach NB chua tu dién C.

Ta c6 so do mach nhu sau:

cssCopy code

----- L----X--- || C | [ [ A===[ | [ [ N---re-mmmeee--B C

Ap dung cdng thirc tinh hé s6 cong suit caa doan mach X:
cCopy code




Trong do, cudn cam thuan c6 do tw cam L; tu dién c6 dién
dung C; X 1a doan mach chtra cac phan tircO R_1, L_1,
C_1mac ndi tiép. Biét 2*\omega”2*L*C = 1, cac dién &p
hiéu dung: U_ AC =120V, U_MB =90V, goc léch pha
gitta U_AN va U_MB la 5*\pi/12. Hé s6 cong suat cua X la
A. 0.25.

B. 0.31.

C. 0.87.

D. 0.71.

cos(\phi) = \frac{P}{U_{AN} |_X} =\frac{P}H\sqrt{U_{AN}"2 - U_{MB}"2} \cdot
\sqrt{P~2 + Q"2}} = \frac{R_1}{\sgrt{R_1"2 + (\omega L_1 - \frac{1}{\omega
C_1})"2}}

Véi P 1a cdng suét trung binh, Q 1a phan du khong giai quyét duoc bai cudn cam va tu
dién, U_{AN} la dién &p hiéu dung giita diém A va N, U_{MB} la dién &p hiéu dung
giita diém M va B.

Ta co:

. U _{AN} = 120V
. U _{MB} =90V
. R1=X

. L1=L

. c1l=cC

\omega = \frac{1}{\sqrt{2 L C}}

2\omega™2 L C =1 =>\omega”2 = \frac{1}{2 L C} =>\omega =
\sqrt{\frac{l}{z L C}}

Tu d6 tinh duoc:

luaCopy code

\omega = \sqrt{\frac{1}{2 L C}} = \sgrt{\frac{1}{2 \cdot 1.5 \cdot 10~{-4} \cdot 2 \cdot
10"{-6}}} = 1000 rad/s

Vi goc léch pha gitra U_{AN} va U_{MB} la 5 \pi / 12, nén gdc léch pha gitra U_{AN}
val_Xl1a5\pi/12-\pi/2=-\pi/ 4. Ta tinh dugc:

cCopy code

\tan(\phi) = \frac{\omega L_1 - \frac{1}{\omega C_1}}H{R_1} = \frac{\sqrt{2} \cdot
\frac{1}{1000} \cdot 1.5 - \frac{1}{\sqrt{2}} \cdot 2 \cdot 10"{-6} \cdot 1000}{X} =
\frac{3 \sqrt{2} - \sqrt{2}}{ X} = \sqrt{2}

Do do:

cCopy code

\cos(\phi) = \frac{\sqrt{2} H{\sqrt{2 + (\sqrt{2})"2}} = \frac{\sqrt{2} }{\sqrt{4}} =
\frac{1}{\sart{2}}

Vay hé s6 cong suit caa doan mach X Ia:

cCopy code

\eta = \cos(\phi) = \frac{1}{\sqrt{2}} = 0.707

Viy da

Cau 40: Trong thi nghi¢m Y-ang vé giao thoa anh sang, hai
khe duogc chiéu bang anh sang gdm hai birc xa don sic
\lambda_1 va \lambda 2 c¢é budc song lan luot 12 0.5 um va

Gia su khoang cach gitra hai khe la d, khoang cach tir khe dén man la D, khoang céch
gitra hai vach toi gan nhau la y.




0.7 um. Trén man quan sat, hai van t6i tring nhau goi 1a Theo c6ng thirc giao thoa Y-ang, tai vi tri quan sat c6 goc 0, vai budce song A, khoang

mat vach tdi. Trong khoang giita van sang trung tam va cach gitra hai khe d va khoang céch tir khe dén man D, cudong do cua anh sang sé 1a:
vach t6i gan van trung tm nhit c6 N_1 van sang cua | = 41_0 cos"2(pidsin(theta)/lambda) cos"2(piDsin(theta)/lambda)

\lambda_1 va N_2 van sang cua \lambda_2 (khong tinh van | Trong d6 I 0 1a cuong d6 ciia anh sang tai trung tam man, va co thé coi nhu I_0 bang
séng trung tdm). Gia tri N_1+N_2 bang nhau dbi véi ca hai buc xa.

A.5. Tai vi tri c6 vach t6i, cos”2(pidsin(theta)/lambda) = 0, do d6:

B.8 pidsin(theta)/lambda = (2n + 1)/2

C.6 Va tai vi tri c6 van sang trung tam, sin(theta) = 0, do do:

D.3 pidsin(theta)/lambda = 0

Tur do suy ra:

y/D=(2n+ 1)A_1/2dD (véin=0, 1, 2, ...)

y/D = (2m+ 1)x_2/2dD (v6im =0, 1, 2, ...)

Do hai vach téi tring nhau goi 12 mot vach téi nén gitra hai vach t6i gan nhau c6 N_1 van
sang ciaA_1 va N_2 van sang cua A_2, ta co:

N 1=(2n+ 1)




