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Cau 1 (3,0 diém):

Mot con lic 10 xo gém vat nang co khdi lugng m = 50g, 160 xo nhe d6 cung k = SON/m dat trén mat
phang nam ngang. Ly n° =10 ; g=10m/s’, vat dang dimg yén & vi tri 10 xo khong bi bién dang. Kéo vat
doc theo truc 10 xo tdi vi tri 10 xo gidn 10cm, tha nhe vat. Chon truc Ox trung véi truc 10 xo, chiéu duong
hudng theo chiéu 16 xo bi gian, géc toa do tai vi tri 10 xo khong bién dang.

1. B6 qua moi ma sat va luc can, vt dao dong diéu hoa doc theo truc Ox. Chon gbc thoi gian (t = 0) 1a lac
vat ¢6 1i d¢ x = - Scm va dang tang.

1.1. Viét phuong trinh dao dong cua vat.

1.2. Xac dinh thoi diém vat c6 d6 10n 1i d6 bang 2cm 1an thir 2015 tinh tir lac t = 0.

1.3. Xac dinh khoang thoi gian vat c6 do 16n gia toc khong vuot qua 4007” cm /s’ trong mot chu ki.

1.4. Xac dinh toc do trung binh ctia vat trong khoang thdi gian ngan nhét tir luc vat c6 van tc —50m+/3em /s
dén luc vat ¢6 van téc 60mem /s .

1.5. Trong qua trinh vat dao dong, dung luc vat c6 1i d6 x = Scm va dang chuyén dong theo chiéu 4m truc toa
dd thi dat nhe mot vat c6 khi lugng m’ = 25g vao vat m, hai vat dinh chat vao nhau va cung dao dong diéu
hoa. Xac dinh bién do dao dong cua hé vat luc nay.

2. Hé s6 ma sat giira vat m va mit phang ngang 1a 0,3. Xéac dinh d6 16n van toc cuc dai ciia vat trong qua
trinh dao dong.

Cau 2 (2,5 diém): ‘ ‘
Cho mach dién xoay chi€éu nhu hinh v&. Cudn day thuan

cam co6 do ty cam L ¢o6 gia tri thay ddi duogc, R 1a mot bién tro (dién R L C
. . . . 10~ —|¢I—’W I
tro c6 gia tri R thay d6i duogc), tu dién c6 dién dung C=—-F. A N_l B
T (V)
Dién 4p gita hai dau mach dién c6 phuong trinh N\
u = 200~/2c0s100mt (V). Von ké nhiét 1y tuong (dién tré von ké vo cung 16n), bd qua dién tro day din va
chd ndi.

1.Cho L = EH . Thay d6i gia tri ctia R.
T

a. Khi gia tri cia R thay ddi thi ton tai hai gia tri cia R dé mach dién c6 cung mot gia tri cong suét tiéu thy,
mot trong hai gia tri d6 béng 50Q . Xac dinh gia tri thu hai cua R va cong suét tiéu thu ctia mach khi do.
b. Xac dinh gia tri ciia R dé cong sudt tiéu thy ciia mach dién dat gia tri 16n nhat.
2. Cho R =100Q2, thay ddi gia tri ciia d6 ty cam L.
a. Xac dinh gia tri ciia d6 tu cam L dé dién ap hi€u dung gitia hai dau cudn day dat gia tri 16n nhat.
b. Xac dinh gia tri ca d¢ tw cam L dé sb chi Von ké dat gia tri lon nht.
3. Cho L =Ly, trong khi thay doi gi4 tri ctia dién tr¢ R thi thay s6 chi von ké khong thay doi. Tim gia tri Lo.
Cau 3 (2,0 diém):

Trong thi nghiém Young vé giao thoa 4anh sang, khoang cach giita hai khe sang 1a a, khoang cach tir
mit phang chtra hai khe sang dén man quan sat 1a D.
1. Cho a = Imm, D = 2m, ngudn sang phat ra anh sang don sic c6 budc séng A = 600nm .
a. Xéc dinh hiéu duong di tir van tdi thir 3 dén hai khe sang.
b. Hai diém M, N trén man quan sat, thuc mién giao thoa, & vé& hai phia van sang trung tim O, véi
OM = 6mm, ON = 9mm. Xéc dinh sd van sang, sb van tdi trén doan MN.
¢. Mot diém P thudc mién giao thoa trén man quan sat, tai P 1a vi tri cua van sang bac 3. Dich chuyén man
quan sat theo phuong vuéng goc véi mat phéng chtra hai khe sang mdt doan d, thi tai P 1a vi tri ctia van sang
bac 5. Xac dinh d.



2. Nguon sang phét ra dong thoi hai birc xa don sic c6 bude song tuong tng 1a A, =480nm, A, = 540nm.
a. Xac dinh khoang cach ngan nhat gilta hai van sang cung mau van sang trung tam.

b. Xac dinh s6 van sang trén mién giao thoa c6 bé rong 19mm (vi tri cac van sang tring nhau chi tinh 1 mot
van sang).

3. Nguon sang phat ra dong thoi ba burc xa don sic co budc séng tuong ng la 400nm, 450nm, 550nm. Xac
dinh sb van sang trong khoang gitra hai van sang lién tiép ciing mau vén sang trung tim (vi tri cic van sang
trung nhau chi tinh 1a mot van sang).

4. Ngudn sang phat ra cac biic xa co bude song tir 400nm dén 750nm.

a. Mot diém B thudc mién giao thoa trén man quan sat cach van sang trung tim O mot doan OB = 3,7mm.
Tai B ¢6 bao nhiéu birc xa cho van tdi, xac dinh budc song cua cac birc xa do.

b. M6t diém Q thudc mién giao thoa trén man quan sat. Tai Q chi ¢6 4 burc xa cho van sang, xac dinh khoang
cach ngan nhat tir Q dén van sang trung tam O.

Cau 4 (1,5 diém):

A A ) 210
Mot lugng chat phong xa o,

Biét ;110 Po phong xa o, va bién doi thanh hat nhan X, N, = 6,023.10”mol .
1. Cho m =2g.

a. Xac dinh sb hat nhan X @uo‘c tao thanh sau thoi gian 414 ngay.
b. Xac dinh khoéi Iuwgng chat X dugce tao thanh sau thoi gian 690 ngay.

Po ban déu nguyén chét c6 khdi luong m,, chu ki ban ra 138 ngay.

2. Tai thoi diém t, ti s giita khéi luong chat X va khoi lugng chat phong xa gio Po trong mau phong xa 1a 5.
Hoi sau d6 bao lau thi ti s giita khdi lugng chat X va khdi luong chat phong xa gio Po trong mau phong xa
la9.

3. Biét ning lugng toa ra tir mot phan mg trén 1a 6,43MeV, luc’ =931,5MeV , toc do anh sang trong chan
khong la ¢=3.10°m /s.

a. Xéc dinh ning luong toa ra khi phan tmg hét 2,5g luong chat phong xa 20 Po (tinh tir thoi diém ban dau).
b. Xac dir}h nang lugng toa ra khi luong chat X {iuqc tao tl}énh la 0,8g (tinh tur th(‘ri diém ban dﬁu).

¢. Coi khoi lugng hat nhan tinh theo don vi u bang s6 khoi cia né. Xac dinh toc d6 cua hat o ngay sau khi
xdy ra phan 1’Ir}g trén.

Cau 5 (1,0 diem):

1. Theo thuyét tuong d6i: Mot hat dang dimg yén c6 ning lugng nghi E,, khi hat do chuyén dong thi co
dong luong va nang luong twong ddi tinh twong Gng 1a p, E. Téc d6 anh sang trong chan khong 1a ¢. Chung
ming cong thie p°.c’ =E* —E;.

2. Mét photon cé budc séng A chuyén dong theo p}}uong Ox t61 va cham voi mét electron dang dung y@n
lam cho electron nay chuyén dong con photon bi d6i hudng. Sau va cham, goc 1&ch gitta phuong chuyén
dong cua photon va electron so véi phuong Ox twong ung 13 0 va ¢. Hé dugce xét trong moi trudng chén
khong. Hang s6 Planck 1a h, toc do anh sang trong chan khong 1a c, khéi lugng nghi cua electron 1a m_.

Xem twong tac giita electron va photon lic ndy nhu va cham giita hai hat twong dbi tinh, dong luong cia
h s .
photon dang xét la p = I Ching minh rang: budc song cua photon ngay trudc va ngay sau va cham bién
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thién mot luong AL dugc xac dinh theo cong thic AL =2

Hét
- Thi sinh khong dwoc swr dung tai li¢u;
- Giam thi khong gidi thich gi thém.




PAP AN
Cau 1:
1.1. x =10cos(10nt—%)cm

1.2.t=100,71s
1.3.0,0524s
1.4.130,07cm/s
1.5. 54/3cm
2. 97tcm/s

Cau 2:

1.

U=200V;ZL=L(D=2.100TC=ZOOQ ; ZC:L _

C = = =100Q
& @ 2 100n
. T
Cong suat tiéu thy ciia mach dién duogc xac dinh theo biéu thirc

U’R
2 2
R™+ (ZL - Zc)
Vi ton tai hai gia tri cia R dé mach c6 cung mot gia tri cuia cong suat ti€u thu nén phuong trinh (1) phai cé 2
nghiém phéan biét.
Theo Vi-ét, ta co:

P=TR=

< PR*-U’R+P(Z, -Z.)’=0 (1)

2 2
R, +R, =U? - R1+R2=200

RR,=(Z, -Z. )’ R,R, =(200—- 100)*
Khong lam mét tinh tong quét, gia st R, = 50Q, thay vao trén, ta dugc

200’

2 _
504R, =220 - S0+R, =—5 {R2=2OOQ
2 P=1
50R, =(200-100)* =100’ R, = 128 =200Q 60w
Phuong trinh biéu dién sy phu thudc cua cong suét tiéu thu ctia mach theo R 1a
2 2 2 2
P_IR = : UR — U - U _< U
R*+(Z, -Z.) R'+(Z,-Z) o, (Z.-Z)  2(Z,-Z(]
R R
Vay P khi R =|Z, = Z.| =100Q
2a.
R =100Q ) 7
- Bién ap hi¢u dung gitta hai dau cudn day dugc xac dinh theo biéu thiic
U 17 — uz, U U

L

CRez -z [Rrz-z) Rz 70
z: 7z

L



R*+Z{ 100%+100°

Vay (U,)  khi Z,Z . =R’+Z; & Z, =
L L~cC C L ZC 100

=200€Q2

2b.

3.
S6 chi von ké bang dién ap hiéu dung giita hai diém A, N

UV=UAN=L/R2+z§O=\/UVRZJFZE‘) S Y

R*+(Z, —Z.) \/Rz (2, -Z.)

R*+Z77
B U
- 7:.-27, 7.
R*+7]

bé s6 chi von ké khong phu thudc vao gia tri cua dién trd R, thi ta phai co

7.-27, 7

—— =0 ©Z.=22, &7, _Ze 500 o L,= 0 _ 1

R +Z, 0 © 2 100 2=

Cau 3:
Cau 4:
Cau 5:

Céc ki hiéu dugc goi nhu trén hinh v€. Goi ndng lugng nghi cia

electronla E_ P,
. g,

Theo dinh luit bdo toan dong luong va nang luong, ta co : c 2P N
e +E =¢e,+E [e,-&,+B =B ) SR (N $p,
e e o
pl:fsz 2 2 P=P,—P, P K LE\

p.c=E -E; P

2 2 2 2

E"-E_ =¢ +¢&,—2¢.8,+2E (¢, —¢,)
2 2 2 2 2 2 2—'*

p.c =p,.c +p,.c —2p,.cp,c

.. h — —
Véi p, :k_j €, =pC;e, =pzc;9=(p1,p2)
1
E’-El=¢
b=

2
+¢&,—2¢.6,+2E .(¢,—¢,)
2
2

2
1
2 2 2

E"-E =¢ +¢ —281820089



= ¢,.&,(1-cos0)=E_.(¢, —¢,)

hc hc h
:>—C——C=—C.(l—cos€))
82 81 e
h h 0 0
= AL=A, -\, = (I-cos0) =L _.(1-cos0) <> A=A, —A, = 2.——.sin°—= 2.Xc.sin2—
m_.c m_c 2
Véi ), =
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