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Ciu 1. (4,0diém) Haixe A va B xudt phat khong van téc dau /
ciing mdt lic tir cling mot vi tri trén dudng thing véi céc gia toc L%‘,@ ."j,f:::'l

khong ddi lan luot 12 0,80 m/s? va 0,45 m/s2. Két qua xe A dén
dich sém hon xe B mot khoang thoi gian 5,0 s.
1. Tinh d6 chénh léch véan toc cuia hai xe khi can vach dich.
2. Tinh khoang cach giira hai xe khi xe A can dich.

Hinh 1

Ciu2. (3,0 diém) Dat dién 4p xoay chiéu gia tri hidu dung
U =200 V vao hai diu doan mach mic ndi tiép gdm mot bién tro R,
mot cudn cam thuan L va mét tu dién C nhu Hinh 2a. Khi diéu chinh Hinh 2a
R, ngudi ta thu dugc dd thi bidu dién su phu thude ctia cong sut trung P (W)
binh P vao cuong d9 hiéu dung 1 nhu Hinh 2b. Bo qua dién tré cac TNM
day ndi. Von ké V va ampe ké A 1a Iy tuong. Bibt s chi von ké V 143 // 1
{mg véi diém M trén dé thi 1a 170 V. / \
1. Tinh gi tri cuc dai cia cong suat trung binh P. N/ \
2. Xéc dinh s6 chi ampe ké A va von ké V tmg véi diém N trén ‘
dé thi. /|

T 1(A)

o

Hinh 2b

Ciu 3. (3,0 diém) Thuyc hién giao thoa anh sang bang hai khe Young. Chiéu vao
khe hep S nim ngang anh sang don sic bude séng 600 nm. Phia sau 1 hai khe
Young song song cach nhau 0,4 mm va cach déu khe S. M6t méan (E) hinh chit
nhat song song voi mat phang hai khe, ¢6 mép trén va mép dudi nim ngang va
cach nhau 5,9 cm. Man (E) ¢6 thé di chuyén theo hudng vudng goc véi mit phing E
céc khe dé himg vén giao thoa (Hinh 3). Q
1. Lic dau dé man (E) cach mat phang hai khe 1,0 m thi mép trén cliia man
cach van sdng trung tm 1,9 em. Tinh s vén sang thu dugc trén man (E).

2. Tirvi tri ban d4u, tinh tién man (E) ra xa hai khe mdt doan nho nhét bfmg bao nhiéu dé trén man thu
duogc 15 véan sang?

Hinh 3

3. Thay anh sang don sic trén bang anh sang da séc gdm vé sb céc birc xa c6 bude séng bién thién lién
tuc tir 500 nm dén 720 nm. Hoi phai dit man (E) cich mét phing hai khe mot doan gén nhét bing
bao nhiéu dé tai mép trén clia man c6 4 biic xa cho vén sang?
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Ciud. (3,0 diém)

1. Trong mjt phang toa d6 vudng gbc Oxy, hai dién tich didm g, = 3,5 uC va g, = —56 uC dat lin
luot tai M(21,21) va N(69,57). Cac gié tri toa dd tinh theo don vi cm. Goi P(xp,yp) la diém
c6 cudng do dién trudng tdng hgp do q; va g, giy ra bing khong. Xac dinh xp va yp.

2. Mot hé gom hai dién tich diém q; va g, dit gn
nhau. Mgt dudng sirc xuét phat tir g, két thuc tai
q> hop véi dudng ndi hai dién tich 1an luot cac

goc a; = 30° va a, = 60° (Hinh 4). Hiy xac a, e
dinh ti sb 2. q1 2
4 Hinh 4
Ciu 5. (4,0 diém) Con lac don gbm mot soi ddy nhe, manh, khong co gidn, dau dudi B

gén qué ciu nho, dau trén cd dinh tai didm B. Con lic dao ddng diéu hoa tu do tai noi
¢6 gia tbc trong truong g voichuky T (Hinh 5).

1. Néutichdién g > 0 cho qua cau nhé va gén tai B mot dién tich diém gq. Khéng
tinh toan, hoi chu ky dao dong bé cta con l4c bay gid thay dbi ra sao so véi luc
d4u? Giai thich?

2. B dién tich g tai B rdi thiét lap mot dién trudng déu khong ddi trong ving
khong gian chita con lic, ma dudng sirc hop véi huéng cua g motgéc 6 = 60°
thi khi cin biing, day treo léch mdt goc & so véi phuong thing dimg va chu ky

. T .
dao dong bé ctia con lac lic nay 1a T’ = 7. Xéc dinh a. Hinh 5

o

Ciu 6. (3,0 diém) Trong hé truc toa dd Oxyz, mdt qua ta nho khéi lugng m = 3 kg mét 2 s khi di chuyén
tir diém A dén diém B véi 04 = (T + ya] + ZAE) m va OB = (157-7j - 6%) m dudi tac dung cla
trong lwe va luc F=(120-3]+ 2175) N. Biét vin téc cia qud ta tai A va tai B lan lugt 1a
Uy = (Vpxl + Vay] + vpzk) mfs va Bp = (1204] - 4k) m/s. Véi 7,7,k 14n lugt 1a cac vecto don vi clia
cac truc Ox, Fy,ﬁz' va k huéng 1én thing diing, Lay g=10 sz

1. Xacdinh vy, Vay, Vgz-

2. Cho bibt: AB = —;—ﬁtz + Byt voi d la gia toe clia qua ta. Xéc dinh x4, Ya, Za.

—-HET -
(Cdn bé coi thi khdng giai thich gi thém)

Ho va tén thi SINh:.....ooueiie Sobaodanh:.......cooceeeiiiiiinnn
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Caul, (4,0 diém) ’ ‘
1. Goi t, 12 khoang thi gian xe A di dén dich, thoi gian xe B di dén dich 1a (t, + At). Goi v, vavg lan
luot la vin tdc xe A va xe B khi can dich

Ta co: Vp=ayuty ; Vg = aB(to + At) ...................................................................... (0,5 dlé!'n)
Av = Vy— Vg = (aA - aB)tO = aBAt ........................................................................ (0,5 diém)
% 3 1 1 JVag .2 .2
Vi ciing doan duong: s = EaAtg =-ap(ty + At)?: oty = m_ffﬁl\t ............... 0,5 dll‘em) +(0,5 d.lfm)
Thay vao: Av = (a, — ag)ty — aght = Jaaght =3,0m/s .ooooovveviniiieinns (0,5 diém) + (0,5 diém)
2. Khoang cach giira hai xe khi xe A cén dich: AS = %aAtg - %agtg .............................. (0,5 diém)
Jag . i o
= = . =30,375 M. i 0,5 diém
Thay t, m—mm 15 5. Tinh ding AS = 39,375 m ( )

Cau2. (3,0 diém)

1. Dé sir dung cac dir kién trén dd thi.
Rit ra ham P theo |

P=U.L J1 e icierrissenssiva s s R (0,5 diém)
Tai M, thay P = 143 W; U = 200 V; Uy = 170 V. Tinh duoc

I =1,3573 A= Ipmar = (5/6) X 1,3573 A= L1311 Aro.ooovvovoieeeeeeeeeieiieeeeeen (0,5 diém)
12~ Ze| = 125,250 = Prgy = o = 1597 W e (0,5 diém) + (0,5 diém)

2. Thay P =143/2 W; U=200V; |Z, — Z¢| = 125,25 Q
- Tinh dugc: ] = 0,36735 A= Uy = 46V ceeeveiciieiiiieiiicie e (0,5 diém) + (0,5 diém)

Ciu3. (3,0 diém)

1. Khoang van giao thoa: i = iaE SLEMM. (0,5 diém)
$6 van séng trén man: =2 < k < = ok =-12,..,26.Co tht ca 39 van sing ......... (0,5 didm)

2. Dé trén man thu duoc 15 vén sang, phai di chuyén man ra xa hai khe mét doan tdi thiéu sao cho mép
trén ciia man 12 VAN SANE DAC 5. ...vvviieiiieeeiiee e, (0,25 diém)
Khi 6 khoang Van 11 1" = 2 = 38 MIML.oooovooiiniiisee e (0,25 diém)
Khoéng céch tir hai khe dén man khi d6: D' = 2222 =2~ 253m...................... (0,25 diém)
Khoang di chuyén t6i thiéu ciiaman: AD = 2,53 =1 =153 M.......ccoocoeeeveiiinn. (0,25 diém)

3. Goi k 1a bac nho nhat cua 4 bic xa. Cac diéu kién la:
Kimaz = (K 4 3)knimesvveeeeeeeensreeeeeesoisiee e et e e et e e (0,25 diém)
(k= Dimax < (0t Blmin. o ooeeieeiiie et (0,25 diém)
Trdo: 681 <k <1236— k=17;8,9;10;10; 12, . e eieirearieens (0,25 diém)

Man gan nhét tvong (g véi k = 12.

20min? = 19 tmim - D = 0,95 M.vvevvr (0,25 diém)

Viy phai dat man cdch mét phéing hai khe mot doan I16n hon mot chiit so vdi gia tri 0,95 m.

Vi 12,00 > 1605, = Vi tri gan nhit;



Ciaud. (3,0 diém)

1. Khoang cich MN = /(69 = 21)% + (57 = 21)2 = 60 1 ...coovvrviriinrnc (0,5 diém)
Diém P ndm trén dudng thing qua MN, bén ngodi vé phia M véi PM thoa

Kal _ klaa|l PN _ faz _ &

il TR ol d (0,5 diem)

TR VAL P M = R HY o 15 5o s A0 5 e G i (0,5 diém)

Tinhduge Xp =5¢mM; Yp = 9 CM oot 0,5 diém)
2. Goc khoi (doi xung) nhin tir g, va q, dugc xac dinh bai:

Oy =2n(1—cosay) ; Qp =2m(1 = COS®y) . vvriiiriieeiiireieiiiieeaeaiieereene, (0,25 diém)

S6 dudng stic xuét phat tir g; chira trong géc khdi 0, bing sé dudng sirc dén g, chira trong goc khdi Q.
Do d6 Q __Q _ (1-cosap)

B My T (Imeosag) T (0,25 diem)
2,91 _ _ (1-cose0%) - i’
Thay so: 2= — =00 = ~(2FV3) = =373 (0,5 diém)
Ciu 5. (4,0 diém)
Lo (Chu Ky KRONG d8i: ...ttt (0,5 diém)
Vi lL}'? tuong téc giira hai dién tich c6 gid di qua truc quay B do d6 khong dong gop vao moment ngoai
luc ddi véi chuyén dong quay ciia con lac quanh B)...........ooeveviiiineiieiinienne, (0,5 diém)

2. Tir dinh ly ham cos, ta ¢6
(Mg")? = (MG)? + F2 4 2MGFCOSO......ooieeeeeeeeee e, (0,5 diém)
Goi T va T’ lan lugt 1a chu ky dao dong bé cua con lic khi chua cé thém va di cé thém ngoai luc F.

T' = . (0,75 diém)
tjl+(mig)2+2m—cosﬂ
Thay 6 = 60° va T' = T/Y/7, tinh dwgc =2 = % ............................................ (0,5 diém)
. ; . _ sin8 L2
Thay vao, ritra: tana = —m%% .......................................................... (0,75 diém)
Tinh dugc a = arctan (?) R AL e e (0,5 diém)
Cau 6. (3,0 diém)
1. Ap dung dinh luét Il Newton: Gia toc cia qua ta
-._F‘+m§__F:_ S _ 1 2 a2 Y10k = (47— 7 — e 2 )
d=—==o+i=3 (12i - 37 + 21k) — 10k = (41— j = 3k)m/s*........... (0,5 diém)
Van toc tai B va tai A lién hé boi:
By =dt+v, - (12047 —4k) = 2(4T = F = 3k) + Dp.ovorreeeicccries (0,5 diém)
Tirds: By = (414 3]+ 2K) M/S oviveriiioceeieie e (0,5 diém)
Hoidc (vpy = 4 m/s; Vay = 3M/S; Vay = 2M/5)
2. Do dich chuyén (do doi):
AB =1at? + 9yt =5 (41— ] — 3k)2% + (47 + 3] + 2k)2 = (167 + 47 — 2k)m........ (0,5 diém)
Mat khéc: 4B = 7y — 74 = Fy = 7g — AB = (=1 = 11] = 4k)M et (0,5 diém)

Vay: g = —1m; Y4 = —11M; Z3 = =4 M oo (0,5 diém)
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