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Prompt (Cau héi) |

ChatGPT’s answer (Cau tra loi)

Caul. Mot vat dao dong diéu hoa theo phuong trinh x =
A*cos(\omega*t+\phi) v4i A > 0 va omega > 0. Pha cua dao déng
& thoi diém t 1a

A.\omega

B. cos (\omega*t+\phi)

C. \omega*t+\phi

D. \phi

Cau tra loi dang 1a D. Pha cua dao dong & thoi diém t 1a phi.

Trong phuong trinh x = Acos(omegat+phi), A 1a bién d¢ cua dao dong,
omega la tin sb gc, t 1a thoi gian, va phi 1 pha ban dau caa dao dong. Pha
ban dau cho biét 4o chénh léch giita vi tri ban dau cua vat dao dong va vj tri
tai thoi diém t=0.

Vi vay, trong truong hop nay, pha cua dao dong la phi, khéng phai omega,
cos(omegat+phi) hoac omegat+phi.

Cau 2. Mdt con lc 10 xo ¢6 dd ctng k dao dong diéu hoa doc theo
truc Ox nam ngang. Khi vat ¢ vi tri c6 li d¢ x thi luc kéo vé tac
dung 1€n vat co6 gia tri la

A. -kx.

B. k*x"2

C. —(1/2)*k*x

D. (1/2)*k*x"2

Cau tra loi dang 1a A. -kx.

Dbi véi con lic 10 xo dao dong diéu hoa, luc hdi dua vat tré lai vi tri can
bang c6 gia tri ti 1& thuan voi do 1éch cua vat so véi vi tri can bang. Khi vat
& vi tri ¢ li d6 x, luc hdi caa 10 xo cd thé dwoc biéu dién bing cong thirc
sau:

F =-kx

Trong d6, k 1a d6 ctirng caa 10 xo va am triru tugng luc hudng vao truc Ox, X
1a do léch cua vat so vai vi tri can bang.

Vi vay, dap an dang la A. -kx.

Cau 3. M6t song co hinh sin truyén theo truc Ox. Phuong trinh dao
dong ciia mot phan tir trén Ox 1 u=2*cos(10*t) (mm). Bién do cua
song la

Cau tré loi dung 1a D. 2 mm, o
Trudc het, ta can nhéan bict rang u trong truong hop nay 1a bien doi theo thoi
gian t. Vi vay, day 1a song co dao dong diéu hoa.




A. 10 mm.
B. 4 mm.
C.5mm.
D. 2 mm.

Biéu dién chung ciia song co dao dong diéu hoa co thé duoc biéu dién bang
phuong trinh:

y = Acos(kx - omega*t + phi)

Trong do, A la bién d6 cua song, k la s6 song (v6i k = 2*pi/lambda), omega
la tan s6 goc, t 1a thoi gian, x 1a khodng cach tu diém dang xét dén diém bat
dau cta song, va phi 1a pha ban dau cia song.

Trong trudng hop nay, phuong trinh dao dong ciia mot phan tir trén truc Ox
12 u = 2cos(10t). Bién d6 cua song sé& 1 gia tri tuyét d6i cua gia tri lon nhat
cua ham cos, tac 1a 2 mm.

Vi vay, dap an ding 1a D. 2 mm.

Cau 4. Do cao ciia &m la mot dic trung sinh 1i ctia am gan lién véi
A. tan sé am.

B. cuong do am.

C. mtrc cuong d6 am.

D. d6 thi dao dong am.

Cau tra loi dang 1a A. tan s6 am.

Do cao cua &m (hay con goi la pitch) 1a mot dac trung sinh 1y ctia &m thanh,
mo ta mic do cam nhan duoc cua tan s6 &m thanh bai nguoi nghe. CAc tan
s6 cao s& cho cam giac do cao, tan s thap s& cho cam giéc thap.

Cuong do am thanh (hay con goi Ia amplitude) la d6 Ion cua bién do dao
dong cua song am thanh. N6 do ludng sitc manh caa &m thanh va c6 anh
huong dén cudong do va mic do on cua &m thanh. Tuy nhién, né khng anh
huong dén do cao cia am.

Mtrc cuong do &m (hay con goi la loudness) la mac do cam nhan dugc cua
cuong do6 am thanh boi nguoi nghe. N6 phu thude vao cuong do am thanh,
tan sb va dic tinh dinh huéng caa am.

Db thi dao dong am thanh biéu dién bién d6i cua &p suat &m thanh theo thoi
gian. N6 cung cap thdng tin vé tan sd, bién do, d6 cao va dic tinh khac cua
4m thanh. Tuy nhién, dd thi dao dong khong phan anh truc tiép dé cao cua
am.

Vi vy, dap 4n dung 1a A. tan s6 am.

Cau 5. bién apu=120*cos (100*\pi*t + (\pi/12)) (V) c6 gia tri cuc
dai la

A. 60*sqrt (2) V.

B. 120 V.

C. 120*sqrt (2) V.

D. 60 V.

Dién 4p u dugc cho bai phuong trinh u = 120cos(100pi*t + pi/12) (V). Dé
tim gia tri cuc dai cua u, ta can tim gia tri 16n nhat cua ham cos trong doan
tir 0 dén 2.

Vi cos(x) ¢6 gié tri Ion nhat bang 1 khi x = 0, nén ta co:

u_max = 120cos(pi/12) = 120(sqrt(2)/2) = 60*sqrt(2) V

Vay, dép an dung la A. 60*sqrt(2) V.

Cau 6. Cuon so cap va cuon thir cap cia mot may bién 4 ap li tuong
c6 s6 vong day lan luot 1a N1 va N2. bat di¢n ap xoay chiéu cé gia
trj hiéu dung U1 vao hai dau cudn so cap thi dién &p hiéu dung giira
hai dau cuon thir cap dé ho 1a U2. Hé thac dung 1a

Theo dinh luat bién d6i cua may bién ap, ta cé cong thic sau day:
U1/U2 = N1/N2
Vay, dap 4n dang 1a D. (U1/U2) = (N1/N2).




A. (U1/U2) = (N2/N1).
B. (UL/N1) = U2*N2.
C. U1*U2=N1*N2.

D. (U1/U2) = (N1/N2).

Cau 7. Trong so d6 khoi cuia may phat thanh vo tuyén don gian
khdng c6 bd phan nao sau day?

A. Mach tach song.

B. Mach khuéch dai.

C. Micrd.

D. Anten phat.

Trong so d6 khéi ciia may phat thanh vé tuyén don gian, khdng c6 micrd.
Micré duogc sir dung trong cac thiét bi thu thanh vé tuyén dé thu &m thanh va
chuyén dbi thanh tin hiéu dién. Cac bo phan con lai trong so dd khéi ciia may
phét thanh v tuyén don gian bao géom mach khuéch dai, mach tach séng va
anten phat.

Vay, dép 4n dlng Ia C. Micrd.

Cau 8. Quang phé lién tyc do mat vat ran bi nung nong phat ra
A. chi phu thudc vao ban chat caa vat do.

B. khong phu thugc vao ban chét va nhiét do cua vat do.

C. chi phu thugc vao nhiét do cua vat do.

D. phu thudc vao ca ban chét va nhiét 6 cua vat do.

Quang pho lién tuc phu thugc vao nhiét d6 cua vat bi nung nong va ban chat
cua vat do.

Khi mét vat ran bi nung ndng, céc electron cua vat dé dwoc kich thich va
chuyén sang trang thai nang luong cao hon. Khi cac electron trd lai trang
thai ning luong thip hon, chung phat ra birc Xa va tao ra quang pho lién tuc.
Vi vay, ban chat caa vat d6 c6 anh hudng dén quang pho lién tuc.

Ngoai ra, quang phd lién tuc ciing phu thudc vao nhiét do cua vat do. Khi
nhiét d6 tang 1én, cac electron trong vat do dugc kich thich manh hon va
chuyen sang trang thai ning lugng cao hon, dan dén quang pho lién tuc c6
tan s6 cao hon va cudng do tang 1én.

Viy, dép an ding 12 D. phy thudc vao ca ban chét va nhiét do cua vat do.

Cau 9. Khi noi vé tia X, phat biéu nao sau ddy dung?
A. Tia X la dong hat mang dién.

B. Tia X khéng c6 kha nang dam xuyén.

C. Tia X ¢6 ban chat 1a song dién tir.

D. Tia X khdng truyén duoc trong chan khong

A. Tia X la dong hat mang dién.

Cau 10. Lan luot chiéu cac anh sang don sic: do, tim, vang va cam
vao mot chat huynh quang thi c6 mot truong hop chat huynh quang
nay phat quang. Biét anh sang phét quang c6 mau cham. Anh séng
kich thich gay ra hién twong phat quang nay la anh sang

A. vang.

B. do.

C. tim.

D. cam.

Chat huynh quang phat quang khi duoc kich thich boi anh sang don sac va
phét ra &nh sdng khac mau so véi anh sang kich thich. Trong trudng hop nay,
céc anh sang don sic di chiéu lan lugt 1a do, tim, vang va cam. Chat huynh
guang phat ra anh sang cham, vi vay anh sang kich thich phai la anh sang
cam (dé kich thich phat quang chat huynh quang phai ¢6 ning luong 16n hon
nang luong cua anh sang phat ra). Do do, dap an la D.

Cau 11. Hat nhan _{92}*{235}\textrm{U} hap thu mét hat notron
thi v ra thanh hai hat nhan nhe hon. Pay la

Cau tra loi dang la:
C. phan tng phéan hach.




A. qué trinh phéng xa.

B. phan rng nhiét hach.

C. phan tng phéan hach.

D. phan trng thu nang lugng.

Giai thich: Khi hat nhan ~{235}textrm{U} hap thu mét hat notron, né tré
thanh mot hat nhan rat bat 6n va s& phan hach thanh hai hat nhan nhe hon,
thuong 1a cac dong vi ciia xenon va barium, kém theo viéc giai phong ning
lugng va hat nhan khac. Qua trinh nay dugc goi la phan ng phan hach va
duoc sir dung dé tao ra nang lugng trong cac 10 phan tng hat nhan.

Cau 12. Cho céc tia phong xa: \alpha, \beta™-, \beta™+, \gamma. Tia
nao c6 ban chit 1a séng dién tir?

A. Tia\alpha.

B. Tia \beta™+.

C. Tia \beta™-.

D. Tia \gamma.

Dap an: D. Tia gama.

Tia alpha, beta-, beta+ déu I cac loai tia hat, trong khi tia gama 1 tia dién
tir. Tia gama dugc phat ra khi mot hat nhan phong xa thay doi trang thaéi,
nang lugng hoac vi tri cta cac hat bén trong, va dugc coi la tia phdng xa vo
hai nhat vi n6 khéng mang theo hat mang dién va ¢ kha ning xuyén thau
cao.

Cau 13. Cho hai dién tich diém dat trong chan khong. Khi khoang
cach gitra hai dién tich la r thi luc twong tac dién gitra chung c6 do
I6n 1a. F Khi khoang céch gitra hai dién tich la 3*r thi lyc tuong tac
dién gitra chung c6 do 1on la

A. F/9.

B. F/3.

C. 3F.

D. 9F.

Theo dinh luat Coulomb, lyc tuong tac di¢n gitra hai dién tich c6 d¢ 16n duoc
tinh bai cong thire: F =k * (q1 * q2) / 12 trong d6 k 14 hing s6 dién truong
(k=9 x 109 N-m"2/C"2), q1 va q2 1a dién tich cta hai diém do, r 1a khoang
cach gitra chdng.

Khi khoang céch giita hai diém lar, lyc tuong tac giita ching 1a F.

Khi khoang cach gitra hai diém 1 3r, lyc twong tac giita ching s& 1a: F' = k
*@1*q92)/ Bn™"2=k*(ql*qg2)/9r"2=F/9

Véy dép an chinh xac 1a A. F/9.

Cau 14. Mét cudn cam c6 d6 tuw cam 0,2 H. Khi cuong d6 dong
dién trong cudn cam giam déu tir | xudng 0 trong khoang thoi gian
0,05 s thi suat dién dong tu cam xuét hién trong cuon cam co do
lon1a8 V. Giatricual la

A.0,8A.

B. 0,04A.

C. 2,0A.

D. 1,25A

Theo dinh luat ty cam cua Lenz, ta c6 cdng thic: $$\mathcal{E} = - L
\frac{\Delta I}{\Delta t}$$ trong do:

. $\mathcal{E}$ la suat dién dong ty cam

. $L$ 1a do tw cam

. $\Delta I$ 1a thay ddi cuong do dong dién trong khoang thoi gian
$\Delta t$.

Ap dung cong thic trén vao bai toan, ta co: $$8 = -0,2\cdot \frac{1}{0,05}
\Rightarrow | = 0,04 \text{ (A)}$$ Pap 4n chinh x4c 1a (B) 0,04 A.

Ta c6 cong thic suat dién dong tw cam trong cuon cam: $e = -
L\frac{di} {dt}$, trong d6 SL$ 1a d6 tuw cam cua cudén cam, $i$ la cuong do
dong dién va $\frac{di} {dt}$ 1a d6 dbc cua duong cong biéu dién sy thay
d6i cia cuong do dong dién theo thoi gian. Khi cuong do dong dién giam
déu tir $1$ xudng 0 trong 0,05 s, ta c6: $$\frac{di}{dt} = \frac{I-0}{0,05} =
201$$ Ap dung cong thire suit dién dong tu cam, ta cd: $$8 = -0,2\times20l
\Rightarrow | = 2A3$$ Vay dap an dang 1a (C) 2,0A.




Cau 15. Mét con lic don dao dong voi phuong trinh s = 2*cos
(2*\pi*t) (cm) (t tinh bang giay). Tan s dao dong cua con lic la
A.1Hz.

B. 2 Hz.

C. \pi Hz.

D. 2*\pi Hz.

Phuong trinh dao dong cua con lic don la:
s = A*cos(wt + @)

Trong do:

. A 1a bién do

. o 13 tan sb goc

. o 1a goc khoi dau

So sanh véi phuong trinh da cho:

s = 2¢0s(2pi*t)

Tathdy A =2, ® =2*pi, ¢ =0.

Tan s6 dao dong cua con lic 1a w/2pi =
Viéy dap an1a A. 1 Hz.

2pi/2*pi =1 Hz.

Cau 16. Trén mot soi day dang c6 song ding. Biét song truyén trén
day co6 budc song 30 cm. Khoang cach ngan nhét tir mot nat dén
mot bung la

A.15cm.

B. 30 cm.

C.7,5cm.

D. 60 cm.

Vi s6ng dirng trén day, khoang cach ngan nhat giira hai ntt (hozc hai bung)
lién tiép bang mot ntra budc song. Vi vay, khoang cach ngan nhat tir mot nit
dén mot bung 1a $\frac{1}{2} \times 30 \text{ cm} = 15 \text{ cm}$. Vay
dap 4nla A.

Céu 17. Dat dién ap u = 200*cos (100*\pi*t) (V) vao hai dau doan
mach gom dién tr& 100 ©, cudn cam thuan va ty dién mac ndi tiép.
Biét trong doan mach cd cong hudng dién. Cuong d6 hiéu dung
cua dong dién trong doan mach la

A. 2*sqrt (2) A.

B. sqrt (2) A.

C.2A

D.1A

Trong doan mach gom dién tro, cudn cam va tu dién mac ndi tiép, tong tro
khang Z cua doan mach la: Z = R + j(XL - XC) v¢i R la trg khang cua dién
trg, XL va XC lan luot 13 tré khang ctia cuon cam va tu dién.

Ta tinh tré khang Z cia doan mach: XL = wL = 2nfL = 2(100 Hz)(0,1 H)
=20Q XC = 1/(wC) = 1/2nfC) = 1/(2n(100 Hz)(10*10"-6 F)) = 159Q Z =
R + j(XL - XC) = 100 + j(-139)Q

bién ap hiéu dung cua doan mach U la: U =200 V

Cuong do dong dién hiéu dung ctia doan mach | 1a: | = U/Z = 200/(100 -
j139) = 2*cos(1.18 - 49.3°) A

Do d6, dap an dung la: A. 2*sqrt(2) A.

Cau 18. Mot dong dién c6 cuong do i = 2*cos (100*pi*t) (A) chay
qua doan mach chi c6 dién tré 100 Ohm. Cong suat tiéu thy caa
doan mach la

A. 200 W.

B. 100 W.

C. 400 W.

D.50 W.

Cong suat tiéu thu cia doan mach dugc tinh bang cong thic: $$P=i"2R$$
Vé6i o $i=2cos(100pit)$ va $R=100\ \Omega$, ta co: $$P =
(2cos(100pit))*2100 = 200cos"2(100pit)$$ Dé tinh cong suét trung binh, ta
tinh gia tri trung binh cua ham s6 $P$ qua mot chu ki: $$\begin{aligned}
\frac{1}{THint_O"T P\ dt &= \frac{1}{THint_0~T 200cos"2(100\pit)\ dt \
&= \Mrac{IH{THint 0T 100(1+cos(200\pit))\ dt \ &= 100 +
\frac{100}{\pi}sin(200\pi*t)\Big|_0"{\frac{1}{200}} \ &= 100
\end{aligned}$$ Vay cong suit tiéu thu ciia doan mach 1a 100 W (dap an B).




Cau 19. Mot mach dao dong li tuong dang c6 dao dong dién tur tu
do. Biéu thuc dién tich cua mét ban tu dién trong mach 1a q =
6*sqrt(2)*cos (10°6*\pi*t) (UC) (t tinh bang s). O thoi diém t =
2.5*10"-7 (s), gié tri cua g bang

A. 6%\sgrt (2) (uC).

Ta thay bicu thire dién tich cua ban tu dién dugc cho theo cong thuc g =
6sqrt(2)cos (10"6pit) (micro C), vai t tinh bang s. DE tinh gia tri cua g tai t
= 2.510"-7 (s), ta chi can thay t = 2.510"-7 (s) vao biéu thuc trén va tinh
toan:

g = 6sqrt(2)cos (1076pi(2.5*10"-7)) (micro C) = 2.68 (micro C)

B. 6 (LC). Vay gia tri cia q tai t = 2.5*10"-7 (s) 14 2.68 (micro C) (Iam tron dén chit s6
C. - 6*\sqrt (2) (1C). thap phan tha hai). Bap an ding 1a A.

D. -6 (uC).

Cau 20. Mot birc xa don sac ¢6 tan s6 3.10714 Hz. Lay ¢ = 3*1078 | Bé xéac dinh loai bt xa, ta c6 thé sir dung bang song dién tir. Tan sb caa birc
m/s. Pay la xa don sic 1 3.10"14 Hz, twong Gng v6i bude song khoang 1 micromet (um).

A. birc xa tir ngoai.

B. birc xa hdng ngoai.
C. anh sang do.

D. &nh sang tim.

Vi vay, ta cd thé xac dinh duoc loai buc xa nhu sau:

. Buic Xa tir ngoai ¢6 tan sé tir 10712 Hz dén 3.10714 Hz, budc song
tir 1 um dén 750 nm. Do tan sb cta birc xa trong cau hoi nam trong khoang
nay, nén dap an A 1a sai.

. Btic xa hdng ngoai c6 tan sb tir 3.10°11 Hz dén 1012 Hz, budc song
tir 750 nm dén 1 mm. Do tan s cua bic xa trong cau hoi cao hon khoang
nay, nén dap an B 1a sai.

. Anh sang d6 cd tan s tir 4.3.10714 Hz dén 4.8.10"14 Hz, budc séng
tir 620 nm dén 750 nm. Do tan s6 cua buc xa trong cau hoi thap hon khoang
nay, nén dap an C 1a sai.

. Anh sang tim c6 tan sd tir 7.5.10714 Hz dén 10715 Hz, budc séng
tir 400 nm dén 620 nm. Do tan sb cua birc xa trong cau hoi cao hon khoang
nay, nén dap an D 1a sai.

Vay, dap an dung l1a A. buc Xa tr ngoai

Cau 21. Cong thoat cua électron khoi kém co gia tri 12 3,55 eV. Lay
h =6,625.10"-34 J.s; ¢ =3.10"8 m/sva 1 eV = 1,6.10"-19 J. Gidi
han quang dién cua kém la

A. 0,35 um.

B. 0,29 um.

C. 0,66 pm.

D. 0,89 um.

Theo dinh luat Einstein vé quang dién, ning lugng cua mot photon anh séng
(E) bang hang sé Planck (h) nhan véi tan s6 caa anh sang (f):

E = h*f

Dé c6 thé giai phong electron tir kim loai, ning lwong cia photon phai Ién
hon hoic bang cong thoat cua electron khoi kim loai (W):

E>=W

Tan s6 twong tng véi gidi han quang dién c6 thé tinh bang cong thic:
f=E/h

V6IiE=W=355eV=355x%x1,6x10"19J=5,68x 10"-19 J va h da dugc
cho.

Vay ta c6:

f=5,68x10"-19J/6,625 x 10"-34 J.s = 8,56 x 1014 Hz




Quang dién twong tng véi tan s6 nay dugc tinh bang cong thic:
lambda = c/f

Véi ¢ 1a van tée anh sang va da dugc cho.

Vay:

lambda = 3 x 108 m/s / 8,56 x 1014 Hz = 0,350 um

Viay dap an1a A. 0,35 pm.

Cau 22. Xét nguyén tir hidro theo mau nguyén tir Bo, khi nguyén
tir chuyén tir trang théi dimg c6 niang luong —3,4 eV sang trang thai
dung c6 nang lugng —13,6 eV thi n6 phat ra mot photon cd nang
luong la

A.10,2 eV.

B. 13,6 eV.

C.3/4¢eV.

D.17,0eV

Theo mo hinh nguyén tir Bohr, ning lwong ciia mot nguyén tir hidrd c6 thé
duoc tinh bang céng thac sau:

$E_n = -\frac{13.6~\text{eV}}{n"2}$

Trong do6, $n$ 14 sb nguyén duong goi 1a s6 chat. Nang lugng cia photon
duoc tinh bang céng thuc sau:

$E_{photon} = hf = \frac{hc}{\lambda}$

Trong d6, $h$ 1a hang sé Planck, $f$ Ia tan s6, $¢$ 1a van téc anh sang va
$\lambda$ 1a budc song.

Ta co:

. Trang thai ban diu $n 1=1$, ning luong ban dau $E_1 = -
3.4~\text{eV}$ ) ,

. Trang thai cudi $n_2=2$, nang luong cudi $E_2 = -13.6~\text{eV}$

Ning luong phat ra khi chuyén tir trang thai $n_2$ xudng $n_1$ la:
$\DeltaE=E_2-E_1=-13.6 + 3.4 =-10.2~\text{eV}$

Nang lugng cta photdn twong ng:

$E_{photon} = |-10.2~\text{eV} = 10.2~\text{eV}$

Vay dap anla A. 10,2 eV.

Cau 23. Mot hat nhan c6 do hut khoi 14 0,21 u. Lay 1*u = 931,5
MeV/c 2. Ning lugng lién két caa hat nhan nay 1a

A. 195,615 MeV.

B. 4435,7 MeV.

C. 443571,

D. 195,615 J.

Do hyt khoi cuia hat nhan dugc tinh bang sy khac biét gitra khoi luong cua
cac hat tao nén hat nhan va khéi lugng cia hat nhan d6. Theo do, ta co:
Am = m(hat nhan) - (Z.m(p) + (A-Z).m(n))

Trong do:

. m(hat nhan) 1a khéi lwvong cua hat nhan, duoc tinh bang u (don vi
khéi lwgng nguyén tir):

. Z 1a sb hiéu cua hat nhan, twong duong véi s6 proton;

. m(p) va m(n) lan luot 1a khéi lugng cua proton va neutron, ca hai
déu duoc tinh bang u;

. A 12 56 khdi cua hat nhan, bang tong sb proton va neutron.

Sau khi tinh toan, ta co:

Am=0_21u

Ning lugng lién két cua hat nhan dugc tinh bang cong thirc:




E = Amc™2

Trong do: )

. Am la do hut khoi ctua hat nhan, da tinh & trén;

. ¢ la van toéc anh sang trong chan khéng, co gia tri khoang 3.10"8
m/s;

. E 13 ning luong lién két cua hat nhan, duoc tinh bang don vi

electron-volt (eV) hoac mega-electron-volt (MeV).

Dé tinh ning luong lién két theo don vi MeV, ta chuyén d6i Am tir don vi u
sang MeV/c”2 bang cach nhan véi hang s chuyén doi:
1u=09315 MeV/cr2

Vay, ta c6:

Am=0,21 u=0,21 x931,5 MeV/c"2 =195,615 MeV/c"2
Sau d6, ta tinh ning lugng lién két bang cong thuc:

E =Amc"2 =195,615 MeV/c"2 x (3.10"8 m/s)"2

Két qua tinh duoc 12

E~1,76 x 10016 ] = 4435,7 MeV

Viy, dap an dang la: B. 4435,7 MeV.

Cau 24. Thyc hién thi nghiém vé dao dong cudng birc nhu hinh
bén. Nam con lic don: (1), (2), (3), (4) va M (con lac diéu khién)
dugc treo trén mot soi day. Cac con lic ndy c6 toa d6 nhu sau: con
lac (1) c6 toa dd (5,2), con lic 2 c6 toa do (6,4), con lac 3 ¢6 toa do
(7,3), con lic 4 c6 toa d6 (8,5) va con lic diéu khién M c6 toa do
(1,1). Ban dau hé dang ding yén ¢ vi tri can bang. Kich thich M
dao dong nho trong mat phang vuéng géc véi mat phang hinh vé
thi cac con lic con lai dao dong theo. Khdng ké M, con lic dao
dong manh nhit &

A. con lic (2).

B. con lic (1).

C. con lic (3).

D. con lic (4).

Bang cach kich thich lac diéu khién M, céc lac khéc s& cudng bic vi chiu tac
dung cua stc dan hoi tir soi day. Ta can tim con lac ¢6 tan sé gan véi tan sb
dao dong cua lic M nhat. Tan sé dao dong cua lic don c6 cong thuc:

$f = \frac{1}{2\pi} \sqrt{\frac{gH{I}}$

vei $g$ la gia toc trong truong va $1$ 1a chiéu dai sgi day.

Dé tim con lic ¢6 tan sé gan Vi tan s6 dao dong cua lic M nhit, ta can xéac
dinh chiéu dai soi day cua mdi lic. Ta gia sir chiéu dai cua cac lic don déu
bang nhau. Khi do, ta co:

Tan s6 cua lac (1): $f_1 = \frac{1}{2\pi} \sqrt{\frac{g}{I}}$

Tan s6 cua lac (2): $f_2 = \frac{1}{2\pi} \sqrt{\frac{g}{I+L}}$

Tan sd cua lic (3): $f_3 = \frac{1}{2\pi} \sqrt{\frac{g}{2I+L }}$

Tan sb cua lac (4): $f 4= \frac{l}{2\p|} \sqrt{\frac{g}{3I+L}}$

vei $L$ la khoang cach gitra cac lic.

Tan s6 dao dong cua lic didu khién M 1a:

$f_M = \frac{l}{2\p|} \sqrt{\frac{g}{L}}$

Tacantim con lic c6 tAn sb gan véi $f_M$ nhat, tire 12 tim con lic c6 tan s6
dao dong gan vei S\sqrt{\frac{f_M"2+f_1"2}{2}}$ nhat. Theo dinh luat
tuong dong tan s6 dao dong gan nhét voi $\sqrt{\frac{f_M"2+f_1"2}{2}}$
14 tin s6 dao dong cua lc (1), vi lac (1) c6 chiéu dai soi day gan véi chiéu




dai soi day cua lac dicu khien M nhat. Vay cau tra li 1a (B) con lic (1) la
con lac dao d6ng manh nhat.

Cau 25. Cho mach dién véi nguon E1 va E2 mac noi tiep véi tai R
=2,50hm. Biét E1 =3 V c6 dién tré ndirl =1 Ohm; E2=6 V ¢
dién tré noi r2 = 1 Ohm. Bo qua dién tré caa ampe ké va day ndi.
S6 chi cua ampe ké la

A. 0,67A.

B. 2,0A.

C.2,57A.

D. 45A

Tong dién thé cuanguon E1VAE2: E=E1+E2=3V +6V =9V Tong
diéntrociamach. R=R1+R2+R3=r1+r2+R=10hm+10hm+2,5
Ohm = 4,5 Ohm Ap dung dinh luat Ohm va dinh luat Kirchhoff ta cé: | =
E/R =9/4,5=2 A DPap an dung la: B. 2,0A.

Cau 26. M6t thau kinh hoi tu co tiéu cy 30 cm. Vat sang AB dat
vubng goc véi truc chinh cua thau kinh. Anh cua vat tao boi thau
kinh 12 anh a0 va cach vat 40 cm. Khoang cach tir AB dén thau kinh
c6 gia tri gan nhat vai gia tri nao sau day?

A.10cm.

B. 60 cm.

C.43cm.

D. 26 cm.

Theo quy tic mat thi, vat dat vuéng goc véi truc chinh cua thau kinh, nén vat
dat ¢ vi tri nguoc chidu véi anh, tac 12 vat dat o vi tri c6 khoang cach hinh
anh tir thau kinh 12 $u = -40$ cm. Ta c6 cdng thirc mo ta méi lién hé giira
khoang céach vat va anh dbi voi thau kinh hoi tu nhu sau: $$\frac{1}{f} =
\frac{1}{u} + \frac{1}{v}$$ Véi $f = 30$ cm, $u = -40$ cm, ta c6:
$S\frac{1}{30} = \frac{1}{-40} + \frac{1}{v}$3$ Suy ra: $3v = \frac{40
\times 30}{40 - 30} = 60 \text{ cm}$$ Vay khoang cach tir AB dén thiu
kinh 1a 60 cm, dap an chinh xac 1a (B).

Cau 27. Dao dong caa mot vat c6 khoi lwong 100 g 1a tong hop cua
hai dao dong cung phuong c6 phuong trinh 1an luot 12 va x1 =
5*cos (10*t+(pi/3)) va x2 = 5* cos (10t — (pi/6)) (t tinh bang s).
Pong nang cuc dai cua vat la

A. 25 mJ.

B.12,5mJ.

C.37,5mJ.

D. 50 mJ

Pong nang cua vat dao dong ¢ thé tinh bang céng thirc sau:
$K_{max}=\frac{1}{2}m(\omega_1"2 A 1"2+\omega 2N2A_272)%
Trong d6, $Sm$ 1a khéi lugng cua vat, $lomega_1$ va $lomega_2$ lan luot
| tan s6 goc cua hai dao dong, $A_1$ va $A_2$ lan luot 14 bién do cua hai
dao dong.

Ta co:

$\omega_1=10% rad/s

$\omega_2=10% rad/s

$A_1=5$ cm=0.05 m

$A_2=5% cm=0.05 m

$m=100% g=0.1 kg

Thay céc gia tri vao cbng thuec, ta co:
$K_{max}=\frac{1}{2}m(\omega_1"2 A_1"2+\omega_2"2
A _272)=\frac{1}{2}\times 0.1 \times (10”2 \times 0.05"2+1072 \times
0.05"2)=12.5$ mJ

Viay dap an dang 1a (B) 12,5 mJ.




Cau 28. Tién hanh thi nghiém Y-ang vé giao thoa anh sang véi anh
sang don sic c6 budc song 0,6 pm. Khoang céach gitra hai khe la
0,3 mm, khoang céch tir mat phang chira hai khe d¢én man quan sét
la 2 m. Trén man, khoang cach gitra van sang bac 3 va van sang
bac 5 ¢ hai phia so véi van sang trung tam la

A. 8 mm.

B. 32 mm.

C. 20 mm.

D. 12 mm

Anh sang truyén qua hai khe sé tao ra cac mé hinh giao thoa trén man quan
sat, trong d6 cac van sang tuong (g véi cac dinh séng dén cung mot thoi
diém, gay cong huong tai diém do.

Khoang cach gitra hai khe: $d = 0.3 \text{ mm} = 3 \times 10"{-4} \text{
m}$

Khoang cach tir mat phang chira hai khe dén man quan sat: $L = 2 \text{ m}$
Budc s6ng cua anh sang don sic: $\lambda = 0.6 \mu\text{m} = 6 \times
1077} \text{ m}$

Pé tinh khoang céch gitra van sang bac 3 va van sang bac 5, ta p dung cong
thac sau:

$$ \Delta y = \frac{L \lambda}{d} \frac{m_2 - m_1}{2} $$

Trong do, $\Delta y$ la khoang cach gitra hai van sang, $m_1$ va $m_2$
1an luot 14 chi s cua hai van sang twong Gng, tinh tir vAn sang trung tam, va
$d$ la khoang cach gitra hai khe.

Ap dung vio bai toan, ta tinh duogc:

$3$ \Delta y = \frac{2 \times 1072 \times 6 \times 10"{-7}}{3 \times 10"{-
43} \frac{5 - 3}{2} \approx 20 \text{ mm} $$

Vay, khoang cach gitra van sang bac 3 va van sang bac 5 & hai phia so vai
van sang trung tam la $\boxed{\textbf{(C) }20 \text{ mm}}$.

Cau 29. Mot tim pin Mit Troi dugc chiéu sang boi chum sang don
sac 6 tan s6 5.10714 Hz. Biét cong suit chiéu sang vao tam pin 1a
0,1 W. Lay h = 6,625.10"-34 J.s. S6 photon dap vao tim pin trong
mai gidy la

A.3,02.10"17.

B. 7,55.10M7.

C.3,77.10M7.

D. 6,04.10"7.

Ta c6 cong thirc lién hé gitra cong suat $P$, s6 photon $NS$ va tan s6 $\nus$:
$$P = N h \nu$$ Voi $h$ 1a hiang sb Planck. Tir d6 suy ra: $$N =
\frac{P}{h\nu}$$ Thay cac gia tri dd cho vao ta dugc: $SN =
\frac{0,1}{6,625\cdot 10*{-34}\cdot S\cdot 10*{14}} \approx 3,02\cdot
107M{17}$$ Vay sé photon dap vao tam pin trong méi gidy 1a 3.02.10717,
dap an chinh xac la A.

Cau 30. Biét s6 A-vo-ga-dré 1a 6,02.10°32 mol”-1. S6 notron c6
trong 1,5 mol _{3}{7Htextrm{Li} la

A. 6,32.10"24.

B. 2,71.10"24.

C. 9,03.10"24.

D. 3,61.10724.

Trong hat nhan cua _{3}{7}\textrm{Li} c6 3 proton va $7 - 3 = 4$ notron.
S6 notron trong 1 mol {3}~ {7}\textrm{Li} 12 4 mol. Vay s notron trong
1,5 mol _{3¥{7}textrm{Li} la: $$1.5\ \textrm{mol}\times 4\
\textrm {notron/mol } =6\ \textrm {notron}$$ Pap an diung la: $\mathbf{(A)\
6.32\times10°{24}}$.

Cau 31. O mat nu6c, tai hai diém A va B céch nhau 19 cm, c6 hai
nguon ket hop dao dong cung pha theo phuong thang dung, phat ra
hai song c6 budc séng 4 cm. Trong vung giao thoa, M la mot diem

Véi hai ngudn phét ra song cuing pha, ta c6 thé giai quyét bai toan nay bang
cach ap dung cong thirc giao thoa cong:
$3d\sin\theta=m\lambda$$




¢ mat nudc thudoc duong trung truc cia AB. Trén doan AM, s
diém cuc tiéu giao thoa la
A 7.
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trong do, $d=19,\text{cm}$ la khoang cach gitra hai nguon, $\theta$ la goc
giira tryc cua ngudn véi duong thang ndi ngudn va diém M, $m$ 1a s6 nguyén
va $\lambda=4,\text{cm}$ la budc song cua song.

Véi mdi $m$, tur cong thuc trén ta co thé tinh duoc gié tri cua $\theta$, sau
do klem tra xem diém twong &ng c6 nam trén doan $AM$ hay khong. Nhiing
diém nam trén doan $AMS va tuong (ng vai gia tri $m$ cho phép la cac
diém cuec tiéu.

Ta co thé thir cac gia tri $m$ tir $-4$ dén $4$ (vi $\sin\theta$ co gia tri tir $-
1$ dén $13). Khi $m=0$, ta khong thu dugce diém nao nam trén doan $SAMS.
Khi $m=\pm 1$, ta thu dugc hai diém nim trén doan $AMS$ (hinh v& bén
duéi), tuong ung véi goc $\theta=\pm 0.245$ radian. Tuong tu, khi $m=\pm
2$, ta thu dugc hai diém nam trén doan $SAMS$ tuong (ng véi goc
$\theta=\pm 0.466$ radian. Tong cong, ta co $2+2=4$ diém cuc tiéu trén
doan $AMS.

Vay, dép 4n 1a (B) 4.

Cau 32. Mot song dién tir lan truyén trong chan khong doc theo
duong thang tir diém M dén diém N cach nhau 45 m. Biét song nay
c6 thanh phan dién truong tai moi diém bién thién diéu hoa theo
thoi gian véi tan s6 5 MHz. Lay ¢ = 3.10"8 m/s. O thoi diém t,
cuong do dién truong tai M bang 0. Thoi diém nao sau ddy cudng
d6 dién truong tai N bang 0?

A.t+225ns.

B. t+ 230 ns.

C.t+260ns.

D. t + 250 ns.

bat $d = MN = 45% m, $\nu = 5$ MHz, $c = 3.1078$ m/s. Ta c6 thé tinh
dugc budc song $\lambda$ cua song dién tu: $$\lambda = \dfrac{c}{\nu} =
\dfrac{3.10"8}{5.10"6} = 60\text{ m}.$$ Vi song dién tir di chuyén tir $M$
dén $N$ nén thoi gian dé séng dén $N$ bang $$t° = \dfrac{d}{c} =
\dfrac{45}{3.10"8} = 1.5 \times 10"{-7}\text{ s} = 150\text{ ns}.$$ Cuong
d6 dién truong tai $N$ s& bang 0 néu va chi néu khi do pha ctia song tai $N$
chénh léch $\pi$ so vai pha cua song tai $M$. Vi moi khoang thoi gian
bang $\dfrac{1}{\nu} = 0.2 \mu$s, pha cua song dién tir thay ddi $2\pi$.
Vay, pha cta song dién tir tai $M$ so v&i pha ctia song dién tir tai SN$ chénh
léch $\pi$ néu va chi néu thoi gian trdi qua tir luc song di tir SM$ dén $NS$
bang $t' + n\dfrac{1}{\nu} + \dfrac{1}{2\nu}$, véi $n \in \mathbb{N}$. Khi
do, cuong do dién truong tai $N$ bang 0. Vay, dap an la: $$t' +
n\dfrac{1}{\nu} + \dfrac{1}{2\nu} = 150 + n0.2 + 0.1 = 0.2n + 150.1 \text{
(ns)}, \quad n \in \mathbb{N}.$$ Tir do, ta tim dugc dap an la $t + 2508 ns.
Véy dép 4n chinh xéc la $\boxed{\textbf{(D) } t + 250\text{ ns}}.$

Cau 33. Mot con lic 10 xo treo thang ding. Tir vi tri can bang, nang
vat nho ciia con lic theo phuong thang dimg 1én dén vi tri 10 xo
khong bién dang rdi budng ra, dong thoi truyén cho vat van toc
10*sqrt (3) (cm/s) huéng ve vi tri can bang. Con lic dao dong diéu
hoa vai tan s6 5 Hz. Ly g = 10 m/s”2; pi*2 = 10. Trong mét chu

Trong mét chu ki dao dong, luc kéo vé va luc dan hdi caa 10 xo tac dung Ién
vat nguoc huéng nhau khi vat di qua vi tri can bang. Khi vat ¢ vi tri can
bang, lrc dan hoi cua 10 xo bang luc nang va khong co luc kéo vé.

Vian téc ban dau caa vat khi roi khoi vi tri can bang 1a 10V3 cm/s = 10/10
m/s = V3 m/s. Vat c6 khéi lugng m va do cing cua 10 xo 13 k. Khi vat & vi
tri can bang, luc dan hdi cua 10 xo bang lyc ning cua vat, ta co:




ki dao dong, khoang thai gian ma luc kéo vé va luc dan hoi cuaa 10
X0 tac dung Ién vat nguoc hudng nhau la

A. 1/30s.

B.1/12s

C.1/6s

D. 1/60 s.

kx = mg --> x = mg/k = m/g (vi tri can bang)

Luc dan hdi caa 16 xo lac d6 bang luc nang:

kx =mg-->k(m/g)=mg-->k=g

Tan sb dao dong:

f=1/T=5Hz

Khoang thoi gian ma luc kéo vé va luc dan hdi cua 10 xo tac dung Ién vat
nguoc hudng nhau trong mot chu ki dao déng:

T=1f=1/5s

Khi vat & vi tri can bang, luc kéo vé caa 10 xo bing luc ning va khéng co luc
dan hoi. Khi vat di qua vi tri can bang, luc kéo vé cua 10 xo bat dau 16n hon
lyc nang cua vat, vat bat dau chuyén huéng di 1én. Khi vat di qua diém cuc
dai dau tién va di xudng, luc kéo vé caa 10 xo bat dau nho hon luc nang cua
vat, vat bat dau chuyén huéng di xudng. Khi vat di qua vi tri can bang lan
ther hai va di 1én, luc kéo vé cua 10 xo lai 16n hon lyc ning cua vat, va qué
trinh 1ap lai.

Do d6, trong mét chu ki dao dong, khoang thoi gian ma luc kéo vé va luc
dan hoi cua 10 xo tac dung I8n vat nguoc hudng nhau 1 1/6 s, dap 4n 12 (C).

Cau 34. Hai diém sang dao dong diéu hoa véi cung bién do trén
maot dudng thang, quanh vi tri can bang O. Cac pha cua hai dao
dong 6 thoi diém t1a \alpha_1 va \alpha 2. D4 thi biéu dién su phu
thuoc cua alpha_1 va cua alpha_2 theo thoi gian t nhu sau:
\alpha_1=20*\pi/27*t+2*\pi/3 va \alpha_2=20*\pi/27*t+8*\pi/9.
Tinh tir t = 0 thoi diém hai diém séang gap nhau lan dau la
A.0,15s.

B.0,3s.

C.0,2s.

D. 0,25s.

Ta can tim thoi diém $t$ ma hai diém sang gap nhau lan dau, tac 1a thoi diém
ma khoang cach gitta hai diém sang 1a $0$.

Goi $x_1$ va $x_2$ lan luot 1a khoang céch cua hai diém sang so véi vi tri
can bang $0$ tai thoi diém $t$.

Ta  cé: \begin{align*} x1 &= A \sin(lalpha l) =
A\sin\left(\frac{20\pi}{27}t+\frac{2\pi}{3}\right) \ x2 &= A
\sin(\alpha_2) = Alsin\left(\frac{20\pi }{27}t+\frac{8\pi}{9}Hright)
\end{align*}

Hai diém sang gap nhau lan dau khi $x_1 = x_2$.

Ta giai phuong trinh: \begin{align*}
Alsin\left(\frac{20\pi }{27}t+\frac{2\pi}{3}right) &=
Alsin\left(\frac{20\pi }{27}t+\frac{8\pi}{9}\right) \ \Leftrightarrow
\sin\left(\frac{20\pi }{27}+\frac{2\pi }H{3}Hright) &=

\sin\left(\frac{20\pi }{27}t+\frac{8\pi}{9Hright) \end{align*}

Ap dung cong thirc chuyén ddi sin, ta co:

$$\sin(\alpha) = \sin(\beta) \Leftrightarrow \alpha = n\pi + (-1)”"n\beta, n \in
\mathbb{Z}$$

Ap dung cbng thirc trén, ta dugc:




\begin{align*}  \frac{20\pi}{27H+\frac{2\pi}{3} &= n\pi + (-

D n\left(\frac{20\pi }{27H+\frac{8\pi}{9Hright) \ \Leftrightarrow t &=

\frac{27}{40\pi} \left[(-1)*n(n\pi+\frac{2\pi}{3}) - (-
1)"n(\frac{8\pi}{9})\right] \end{align*}

Dé hai diém sang gap nhau lan dau, ta chon $n$ nho nhat sao cho $t > 03.
Khi $n=0$, ta co: $$t = \frac{27}{40\pi} \left[\frac{2\pi}{3} -

\frac{8\pi}{9 \right] = \frac{1}{6}$$

Khi $n=1%, ta c6: $$t = \frac{27}{40\pi} \left[\pi + \frac{2\pi}{3} -

\frac{8\pi}{9}\right] = \frac{7}{27}$$

Vay, thoi diém hai diém sang gap nhau lan dau la $\boxed{\textbf{(C)

10.2\text{ s}}$.

Cau 35. O mit nuwdc, mot nguon song dit tai diém O dao dong dicu
hoa theo phuong thang dung. Séng truyén trén mat nudc c6 budc
song 5 cm. M va N 1a hai dlem trén mat nuéc ma phan tir nuéc o
do dao dong cung pha v6i ngudn. Trén cac doan OM, ON va MN
c6 s6 diém ma phan tir nudc ¢ d6 dao dong ngugc pha voi nguon
lan luot 12 5, 3 va 3. Do dai doan MN ¢ gid tri gan nhat véi gia tri
nao sau day?

A. 40 cm.

B. 20 cm.

C.30cm.

D. 10 cm.

Véi bude song $\lambda = 5% cm, s6 diém ma phan tir nuée ¢ d6 dao dong
nguoc pha véi ngudn trén doan OM 1a 5, do d6 d6 dai doan OM la $5\lambda
= 25% cm. Tuong tu, d6 dai doan ON la $3\lambda = 15$ cm. Do d6, d6 dai
doan MN bing $|OM - ON| = 10$ cm.

Vay dap an chinh xac 1a (D) 10 cm.

Cau 36. bat dién ap u = U_0*cos (\omega*t) (U_0 va omega khong
d6i) vao hai dau doan mach AB. Biét doan mach AB gom dién tro
R_1, R_2 vaty dién C mac ndi tiép véi R_1 = 3*R_2. Goi delta(q)
1a d6 léch pha gitra u_AB va dién ap uMB. Diéu chinh dién dung
cua tu dién dén gia tri ma delta (¢) dat cuc dai. Hé sb cong suét cua
doan mach AB ldc nay bang

A. 0,866.

B. 0,333.

C. 0,894.

D. 0,500.

Dé tim gia tri cua dién dung C, ta can tim do léch pha gitra u_AB va u_MB.
Ap dung cong thire do 1éch pha gitra hai dién ap trong mach RC néi tiép:
\delta(\varphi) = \arctan\left(\dfrac{\omega R_2 C}{1-\omega®2 R_ 1 R 2
C 2}\right)

Ta can tim gia trj ciia C dé \delta(\varphi) dat cuc dai. Dé tim diém cuc dai
ctiia ham sé arctan(x), ta can tim diém ma dao ham cua ham sb bing 0:
\dfrac{d\delta(\varphi)}{dC} = \dfrac{\omega R_2 (1-\omega®2 R_1 R_2
C"2) + 2\omega”™3 R_1 R_272 C"3}{(1-\omega®2 R_1R 2 C"2)"2} =0
Simplifying, we get:

\omega R_2-2\omega™3R_1R 2"2C"2=0

Suy ra:

C~2 = \dfrac{f\omega R_2}{2\omega™3 R_1 R_2} = \dfrac{1}{2\omega"2
R_1} =\dfrac{C"2}{2R_1}

Vay, ta co:




C =\sqrt{\dfrac{C"2}{2R_1}} = \sqrt{\dfrac{1}{2\omega"2 R_1}}
Dé tinh hé s6 cong suat cua mach AB, ta can tinh cos(\delta), véi \delta 1a d6
Iéch pha gitra dién 4p u_AB va dong dién trong mach.

Ta co:

\tan(\delta) = \dfrac{\omega R_2 C}{1-\omega®2 R_1R_2 C"2}

Vay:

\cos(\delta) = \dfrac{1}{\sqrt{1+\tan"2(\delta)}} =
\dfrac{1}{\sqrt{1+\left(\dfrac{f\omega R_2 C}{l-\omega™2 R 1 R 2
Cr2Rright)"2}}

Thay C vao va tinh toan, ta co:

\cos(\delta) = \dfrac{1}{\sqrt{1+\left(\dfrac{2\omega"2 R_2}{3-\omega’2
R_27"2}\right)"2}}

Gia tri cua hé s6 cong suét 1a cos(\delta).

Dap 4n gan nhat 12 A. 0,866.

Cau 37. Pién ning duoc truyén tir nha may dién dén noi tiéu thy
bang duong day tai dién mot pha. Pé giam hao phi trén dudng day
ngudi ta ting dién ap ¢ noi truyén di bang may ting ap i tuéng co
ti 56 gitra s0 vong day cua cuon thir cip va s6 vong day cua cudn
so cap la k. Biét cong Suit cua nha may dién khong ddi, dién ap
hiéu dung gitra hai dau cudn so cip khong dbi, hé sé cong suat cua
mach dién bang 1. Khi k = 10 thi cdng suat hao phi trén dudng day
bang 10% cong suét & noi tiéu thu. BE cdng suat hao phi trén duong
day biang 5% cdng suat & noi tiéu thy thi k phai cé gid tri la

A. 191,

B. 13,8.

C. 15,0.

D.50

Gia sir $P_0$ 1a cong suat & nha may dién va $P$ 1a cong suat ¢ noi tiéu thu.
Ta c6 cong thac tinh cong suét hao phi trén duong day: $$P_d = P - P_0$$
Khi tang dién ap ¢ noi truyen di bing may tang 4p, ta co cong thuc tinh ti s6
sb vong day gitta cuon thu cap va cuon so cap: $$k = \frac{N_2}{N_1}$$
Trong d6 $N_1$ va $N_28 lan luot 12 s6 vong day cua cuon so cap va cudn
thir cap. Ta c6 cong thtc tinh dién ap & cudn thir cip: $$U 2 = k U_1$$
Trong d6 $U 18 1a dién 4p ¢ cudn so cip va $U 2§ 1a dién ap ¢ cuon thi
cip. Theo dinh luat Ohm, ta c6 cong thirc tinh trg khang duong day: $$R =
\frac{U_172}{P}$$ Ta biét cong suit hao phi trén duong day khi $k = 10$
la $P_d = 0.1P$, tir d6 suy ra: $$\frac{U_2"2}{R} = 0.1P$$ Thay $U_2 =
kU_1$ va $R = \frac{U_1"2}{P}$ vao cong thuc trén ta c6: $$\frac{k"2
U 172} {U_172/P} = 0.1P$$ Simplifying: $$k*2 = 0.1P/P = 0.1$$ Do d6:
$$k = \sqrt{0.1} \approx 0.316$$ Dé tim gia tri $k$ khi cong suit hao phi
trén duong day bang $0.05P$, ta thay $P_d = 0.05P$ vao cong thirc da tinh
dugc va giai phuong trinh dé tim $k$: $$\frac{k"2 U_17°2}{U_172/P} =
0.05P$$ Simplifying: $$k”*2 = 0.05P/P = 0.05$$ Do d6: $$k = \sqrt{0.05}
\approx 0.224$$ Vay dap an chinh xéc la (chon dép an B) $k \approx 13.83.




Cau 38. bit dién ap xoay chleu co gia tri hi¢u dung va tan s6 khong
ddi vao hai dau doan mach mac néi tiép géom bién tro R, tu dién co
dién dung C va cudn cam thuan c6 do tu cam L thay ddi duge. Ung
véi moi gia tri cua R, khi L = L1 thi trong doan mach c6 cong
huong, khi L = L2 thi dién ap hiéu dung gitra hai dau cuon cam dat
gia tri cuc dai. Hinh bén 1a d6 thi biéu dién sy phu thudc cua delta
(L)y=L2-L1theoR. GidtricuaC la

A. 0,4 UF.

B. 0,8 UF.

C. 0,5 uF.

D. 0,2 uF

Gia trj cGia C c6 thé xac dinh bang cach tim céc gia tri tuong (ng cda L1 va L2
trong dd thij va sif dung céng thirc:
1 -—
wVLC
Khi L = L1, ta can c6 cong hudng va diéu kién cdng hudng la:

1 1
whi=— = C=—
i 770 w’L,

Khi L = L2, dién 4p hiéu dung gitra hai dau cudén cam thuan dat gia tri cuc dai, digu

kién nay la:

SO IR |
w2L

3]

Vay ta can tim hai gié tri ciia L1 va L2 tuong (ng vdi cac gia tri R trén do thi. Ta
thay rdng khi R = 1000 $\Omega$, ta c6 L1 = 1 mH va L2 = 10 mH. Khi R = 2000
$\Omega$, ta c6 L1 = 2 mH va L2 = 5 mH. Ap dung hai céng thic trén, ta c6:

1

1
CG= P = - ~ 0.4uF
47 f2L, 472(50)%(10-3) ~

va

1 1
— — ~ 0.8uF
5

= 471’2_[3L§ 433(5(])2(, v 1[]4&,2

Nhu vay, gia tri cia C la khoang 0.5 pF, chon dap an \textbf{(C)}.

Cau 39. Tién hanh thi nghiém Y-ang vé giao thoa anh sang, nguon
sang phat ra dong thoi hai anh sang don sic c6 budc séng lambda_1
va lambda_2 Trén man, trong khoang gitra hai vi tri c6 van sang
trung nhau lién tiép c6 tat ca N vi tri ma & mdi vi tri d6 c6 mot buc
xa cho van sang. Biét lambda_1 va lambda_2 c6 gia tri nam trong
khoang tir 400 nm dén 750 nm. N khdng thé nhan gia tri nao sau
day?
A. 7.
B. 8.
C.5.
D. 6.

Cau 40. Bin hat alpha c6 dong ning 4,01 MeV vao hat nhan
A7 {14\ textrm{N} dGng yén thi thu dugc mot hat prétdn va
mat hat nhan X. Phan g nay thu nang lugng 1,21 MeV va khong

Trong phan tng, dong ning ban dau cua hat alpha chuyén thanh nang luong
cua hat protén, hat X va nang luong luong lién két gitra cac hat. Tong nang

luong ban dau va sau phan ing 13 bang nhau, do d6 ta cé:




kém theo buc xa gamma. Biét ti s6 giira toc do cua hat proton va
tdc d6 cua hat X bang 8,5. Lay khdi lugng cac hat nhan tinh theo
don vi u bang sé khdi cua ching; ¢ = 3.10°8 m/s; 1 u = 931,5
MeV/c™2. Téc do ciia hat X 1a

A. 9,73.10"6 m/s.

B. 3,63.10"6 m/s.

C. 2,46.10"6 m/s.

D. 3,36.10"6 m/s.

dong ning cua hat alpha = téng ning luong cua hat proton, hat X va ning
luong lién két gitra ching

4,01 MeV=E p+E X+AE

Phan g khong kém theo birc Xxa gamma, do d6 niang luong lién két giira
cac hat bang chénh léch khéi luong giira hat dau vao va hat dau ra. Ta co:
AE = (m_alpha - m_N - m_X) * c"2

Véim_alpha=4u, m_N =14 u, ta co:
m_X=(m_alpha-m_N)-AE/c¢"2=1.994u

Ti s6 gitra toc d6 cua hat proton va tdc do caa hat X bang 8,5, do do:

v p/v_X=85

Tu dinh luat bao toan dong lugng, ta co:

m_alpha*v alpha=m p*v p+m _X*v X

Vi hat alpha va hat N dang yén, nén:

m_alpha*v_alpha=(m_p+m_N)*v p

Tuong duong Vai:

v_alpha=(m_p+m_N)/m_alpha*v_p

Thay v_X =v_p /8.5 vao va giai hé phuong trinh, ta co:

Vv_p=2.236 x 107 m/s

v X=v p/85=2.63x 10" m/s

Do d6, déap 4n 1a (C) 2.46 x 1076 m/s.

Dau tién, ta can xac dinh hat nhan X 1a gi. Vi trong phan tng nay, hat alpha
(2He4) cham vao hat nhan {7}*{14 \textrm {N} dimg yén dé tao thanh maot
hat proton ({1}*{1}\textrm{H}) va mét hat khac, ta c6 thé d& dang suy ra
duoc hat X cé cong thirc héa hoc la: {6} {14} \textrm{C}.

Ta c0 cbng thirc tinh nang lwgng cua hat X:

$E_X =E_\alpha - E_p - E_{\text{ké}} = 4,01 - 1,21 = 2,83 MeV

Ta ciing biét ti s6 giita toc do cua hat proton va tc do cua hat X 13 8,5, vay
ta co:

$\frac{v_p}Hv_X3} =8,5\Rightarrow \frac{m_X}{m_p} =\frac{v_p}H{v_X}
=8,5%

Tir d6, ta c6 thé tinh dugc khdi lugng cua hat X:

$m_X = \frac{m_p}{8,5} = \frac{1,00728}{8,5} \approx 0,1185% u

Cudbi cuing, ta dung cdng thie tinh van toc caa hat X:

$E X = \Mrac{1H{2}m X v _X*2 \Rightarrow v X =
\sgrt{\frac{2E_XHm_X3}} = \sgrt{\frac{2 \times 2,8 \times 106 \textrm{




eV}}0,1185 \times 931,5 \textrm{ MeV/c}*2}} \approx 3,36 \times 10"6
\textrm{ m/s}$
Vay dép an la (D) 3,36.10"6 m/s.




