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Cau 2
2.1

GIAI PE HSG 12 HT

bo dai quang hoc cuiakinhd =L —f;, — f, =15cm
S6 boi giac Go, = 22 = 75

Nf2 i
Céac vi tri M, N giai han vi tri vat dugc xac dinh nhu sau

4 MYyt sy =C,

djp dpg dpy dp
dy; > ®,dy; =f,=5cm

dii=L—dy;=16cm=>dy; = Auft 1,0667 cm

di1~f1
di2 le'lz N da2 de'zz >Nz =Ce
dy, =—D = —-20cm;dy; = % = 4,1667 cm
dly =L —dyy = 16,8333 cm => dy, = d”iZ_f;l — 1,0632 cm

Nhu vay dé nhin r6 anh cua vat qua kinh phai dat vat cach vat kinh trong khoang tir
1,0632 cm den 1,0667 cm
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Mt tréng anh A2Bz dudi goc trong o. Bé phan biét dugc hai diém A, B qua kinh
turc phan biét 2 anh A2B» cua nd, muon vay a.>¢

+Taco: a~tga= AZ?Z
]
+ Vi ngam chung & vo cuc nén: A“;Fr = A;Bl o= Ale >e=>AB >fe (1)
2 2 2
/ /
rMa AB_|h g % AR @)
AB |d, d,
d/
+ Tu (1) va (2) cho: |-|.AB>f.e
1

Madi=L—f,;dy =2

di-fi
=>AB > 22 = 210"*cm =2 um
—J17J2

+ Vay khoang cach nho nhét giira hai diém A, B ma mat con phan biét duoc 1a 2
pm.

Goi Alp 1a d6 bién dang cua 16 xo khi hé can bang
mlg +T01 - kAlO = 0
myg — T2 =0

To1 = 2Tq2
=>myg +2m,g — kAl =0 @
=>Al, = T2t29 _ g1 m=10em ()

k
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Céau 3
3.1

3.2

Chon truc toa do thiang dang, chiéu duong hudng xudng, goc toa do 0 tai vi tri can
bang ciia m1. Ap dung dinh luat Il Newton cho céc vat khi my c6 li d6 x
Vatmi:myg + 1, —k(Aly +x) =mya; ()

Vat my: myg — 1, = mya, 4)

Taco; 1, = 21, vaa, = 2a,

=>myg + 2m,g — kAly — kx = (m; + 4my)a; (5)

Tu (1) va (5) => —kx = (my + 4my)a,

k A A < k d
=>q, = — x =>Tan s6 g6c w = / = 2,512
mq+4m, mq+4m, S
. n , , +4
Chu ki dao dong cuamy: T = 27 % =0,8s

Sau khi tha vat m; dao dong diéu hoa véi bién do A = Aly = 10 cm
Ap dung dinh luat 11 Newton cho vat m; ta co

myg + 1, — k(Aly + x) = mya, Voi a; = —w?x

=> 1, = k(Aly + x) —m;g — myw?x

Day dat khit, =3 N

=>25(0,1 +x) — 0,1.10 — 0,1(2,5m)?x =3=>x=0,08m =8 cm
Viy do bién dang cua 16 xo khi day dut 1a: Al = Al, + x = 10 + 8 = 18 cm
Khi day dut van toc caa vat my 1a

v=wyA%? —x?2 =15m cm/s

Sau khi day dut, tai vi tri can bang ciia m1 10 xo bi gi&n

Aly, =%= 0,04m=4cm

Chon lai goc toa d6 01 tai vi tri can bang méi cua my

Ta ¢6 li @6 mai cia my khi day dat

xp = Alg —Aly; +x =14 cm

Tan s6 goc cia my sau khi day dut

,k
Wy, = m_1 = 5mrad/s

Bién d¢ dao dong ctua my sau khi day dut
172
Ay = [x{+—5=V205=143cm
Wq
Quang duong vat my di dugc tir khi day dirt dén khi 1én dén vi tri cao nhat la
S=A4A,—x;+24, =289 cm

l At
T—ZTI,'\/;—AL—O (1)
-
T'=o2m s= 4 (2)

Tu()va (=>4 =12

Tathay I’ <1 >l’ =[-0,81

= ! —2—>l—1681cm
[-0,81 40

Chu ki dao ddng cuaa con lic cd chiéu dai |
T—2n\/;—0825—>Th0|glanAt—40 T =328s

Khi con lic dao dong trong phong kin c¢6 dén nhap nhay ma thay con lic nhu ding
yén chung to chu ki nhay sang To bang maot sé nguyén lan chu ki dao dong T cua
con lac. Vi néu xét mot thoi diém khi dén sang, con lic dang ¢ mot vi tri, khi dén
tat con lic dao dong trong tdi ta khdng thiy duoc, sau mot sé nguy@n chu ki con lic



3.3

Cau 4
4.1.a

4.1b

4.2.a

4.2.b

4.2.c

tré lai vi tri ban dau lic nay dén sang va ta cam thay nhu con lic van dang dtng
yen tai do.

To=nTVvéin=1,2,3, ...

ViTo<1lmaT=082s=>n=1=>To=T=0,82s.

Chiéu dai con lic ting thém mot doan Al => chu ki cua con lic T’ = 2@ % >To
Chu ki ta nhin thay con lic dao dong khi dén nhip nhay

Tok =nTo=(n-1)T"

T
=>n =-2£=83
To

T
:>T’=£=0,83s
T'2

412

=>Al=—g—1=4,12510"3m = 4,125 mm

Trong khoang thai gian tir tz dén tp séng truyén dugc mot doan 10 cm
Tée do truyén song la v = —— = 2> = 1000 cm/s = 10 m/s.

t,—t; 0,01
Budgc séngla: A =80cm =0,8m
Tansdsong: f =2 =22 =12,5Hz

A 0,8
Tan s6 goc: o = 2nf = 257 rad/s ‘ ‘
Tur d6 thi ta thay tai thoi diém t> diém M c¢6 vi tri can bang céch vi tri can bang caa
diém dang & dinh song phia sau né mét khoang /51 =>M ¢ li d6 u = 2v/2 cm va
dang di xubng

=y = —gwA = —50/2m cm/s

Vi gitra N va trung truc caa AB ¢6 4 van cyc tiéu giao thoa nén N nam trén van giao
thoa cuc dai ung voi k=4

=> Budc song A =%=@= 3cm

Xét diém P trén doan Al, cach A mot

khoang di, cach B mét khoang d2. P dao

dong vaéi bién d6 cuc dai khi d; —di =kA

Ma Bl - Al<d>—d1 <AB

=>-23<k<76 | B
=>k=4{-2;-1;0;1;2;3;4;5;6; 7} d
Trén Al ¢6 10 diém dao dong véi bién

do cuc dai

=> Trén duong tron tdm O béan kinh 10

cm ¢6 20 diém dao dong voi bién do cuc

dai

Xét diém Q trén Ax cach A khoang ds, cach B
khoang da

Q dao dong vaéi bién do cuc dai khi

d, —d; = kA

biém Q cang xa A thi d2 — d1 cang nho

Ta co d2 — d1 > - AB.cos60°

=>k>-3,8

=> Piém dao dong vai bién d6 cuc dai xa A
nhat nam trén Ax thudc cuc dai tng voi k = - 3
d2—-d;=-3.3

=> /232 + d? — 2.23.d,.c0s60° — d; = —9
=>d; = 89,6 cm

Vay diém dao dong véi bién do cuc dai xa A
nhat trén Ax cach A 89,6 cm
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T 46 thi ta thiy chu ki T=20ms = 0,02 s => w = 2?” = 1007 rad/s.
Dung khang cua tu dién la: Z, = ﬁ =100 Q
Tir gian dd vecto ta thiy Uan s6m pha hon Uwms,
Ums S6m pha hon uns. Ket hop véi do thi ta co
biéu thurc cac dién ap
uay = 200 cos (1007t + E) %

2
uyp = Up,,p c0s 1007t V

s = 200 cos (1007t — g) %

Trén gian dd vecto ta thiy AN = NB dong thoi
géc ANB = §:> Tam giac ANB |a tam giac déu
=> Uoag =200 V; Ung tré pha % 50 Vi Uan

=> 11,5 = 200 cos (1007t + %) V

AH 1a dudng cao ciing 1a trung tuyén nén U, = %UC
=>7,=27,=500=>L=—=H
2 2T

Ta thdy uy s vudng pha véi usy => BM vira 1a duong cao ciing 14 trung tuyén =>
M la trong tm tam giac
V3 100V3

:>UR=§UCCOS(%):>R=?3ZC= . Q




