SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH
VINH PHUC LOP 12 THPT NAM HOQC 2013-2014

PE CHINH THUC

Mén: VAT LY THPT ‘
Thoi gian: 180 phut, khong ké thoi gian giao de.
Ngay thi: 25/10/2013.

Céu 1. (2 diém)

Mot 10 xo0 nhe ¢6 d6 cimg k = 50 N/m duoc treo thang dung, dau trén cb dinh, dau dudi gin vao
vat khéi lugng m = 500 g. Di chuyén vat theo phuong thang dung dén vi tri 10 xo dan 12 cm r6i tha nhe.
Chon tryc toa do Ox c6 chidu duong hudng xuong dudi, goc O tai vi tri can bang, gbc thoi gian lac tha
vat, boé qua moi ma sat, coi vat dao dong diéu hoa, 1ay g = 10 m/s?.

a) Viét phuong trinh dao dong cua vat.

b) Sau thoi gian bao lau ké tir luc bét dau tha thi vat di dugc quing duong s = 17 cm. Tinh tdc do
trung binh cua vét trong khoang thoi gian do.

Céu 2. (2 diém)

Cho co h¢ nhu hinh v&, cac 16 xo nhe ¢6 d§ cimg tuong
ung 1a k; = 120 N/m, k, = 60 N/m m = 400 g. B6 qua moi ma %
sat. Kéo vat theo phuong ngang de hé 16 xo dan tong cong 12 %
cm roi tha nhe dé vat dao dong diéu hoa doc theo truc cac 10 7
XO. “

a) Tinh thoi gian tir luc tha tay dén luc vat qua vi tri 10 Hinh céu 2
x0 k, dan 4 cm lan thi 2.

b) Khi vat di qua vi tri ¢6 dong nang bang thé ning, ngudi ta gitr chit diém ndi gitta hai 10 xo.
Tinh bién d6 dao dong didu hoa cua vat sau do.

Cau 3. (1,5 dzem)

Tai hai diém A, B trén mat nudc dat hai ngudn song gidng nhau, AB = 16 cm. Hai song truyén di
c6 budc song A =4 cm. Buong thang xx’ thudc mat nude va song song véi AB, cach AB mot doan 8 cm.
Goi C 14 giao diém cua xx' v6i duong trung truc cua AB.

a) Tim khoang cach ngan nhat tir C dén diém dao dong véi bién do cuc dai nam trén xx’,

b) Doan thang PQ = 20 cm thudc mit nudc nhan AB lam trung tryc va cit AB tai K. Biét K cach
trung diém I cua AB mot doan 5 cm. Xac dinh s6 diém dao dong voi bién do cuc dai trén PQ.

Caud. (1,5 dzem)

Hai ngudn song két hop dat tai hai diém A va B trén mat chat long dao dong theo phuong trinh
ux = ug = 4cos10xt (mm). Coi bi€n do song khong doi, tbc do truyén song 1a 15 cm/s. Hai diém M, M,
cing nam trén mot elip nhan A, B 1am tiéu diém c6 AM, - BM,= 1 cm va AM,- BM,= 3,5 cm.

a) Tinh dg léch pha ctia dao dong tai M, va M,.

b) Khi li d6 cua M, 1a 3 mm thi li d§ cua M, 1a bao nhiéu?

Cau 5. (1,5 diém)

Mot tu dién phang c6 hai ban cuc hinh Vuong canh a = 30 cm dat cach nhau doan d = 4 mm.
Nhung chim hoan toan tu dién trong mot thung dau co hang s dién moi € = 2,4 sao cho cac ban tu song
song voi phuong ding. Hai ban cuc duoc ndi voi mot ngudn dién co suét dlen dong E =24V, dién tré
trong khong dang ke Bang mot voi ¢ day thung, ngudi ta thao cho dau chay ra ngoal va murc dau trong
thung ha thap voi tbc dd v =5 mm/s. Tinh cudng d6 dong dién trong mach trong qua trinh dau ha xudng.
Céau 6. (1,5 diém)

a) Mot hon bi kim loai, nho khoi luong m dugc gan vao thanh kim
loai manh nhe dai L. Thanh treo ¢6 dinh ¢ O va c6 thé quay dé dang quanh
O. Trong qua trinh chuyen ddng hon bi ludn tiép xuc véi vong tron kim loai.
Hé thdng duoc mic véi tu dién C tao thanh mach kin va dit trong tir truong
déu c6 véc to cam Umg tr B vudng goc v4i mat phang mach dién. Bé qua ma
sat va dién tr¢ day noi. Dua thanh kim loai den vi tri 1éch khdi phuong ding
gdc o nho 16i tha nhe. Tim chu ki dao dong diéu hoa ciia hon bi.

. b) Cho cac dung cu: Mot khau sting va mot vién dan khéi luong m,
mot mau gb khéi lugng M, mot soi ddy manh khong dan, mdot thudce do chleu
dai. Hay trinh bay phuong an thi nghiém do vén toc cua vién dan khi roi
nong sung.
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Cin b coi thi khéng gidi thich gi thém
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KI THI CHQON HQC SINH GIOI LOP 12 NAM HOC 2013-2014
HUONG DAN CHAM VA THANG DIEM MON VAT Li KHONG CHUYEN
(Pap 4n gom 03 trang)

Cau Loi gidi van tat Diém
l.a | Phuong trinh dao dong: x=Acos(wt+¢)
(1d) \/f 0 0,25
0): —_——
 Vm_ds ]
Tai VTCB 10 xo dan la: Al= —O,lm 0.25
| Bién d6 dao dong: A=2ecm 1025 ]
______ X ;%Eo&pzz_c&%_z___o_____2__1_0:(__)____________'_0_25_'
. — Q= . x=2cos10t(cm
Tai t=0: | v ,=-0Asing=0 = Vay ’
1.b | S=17 cm=8A +1. Vay li d6 cta vat ¢ thoi diém d6 1a x=1 cm 0,25
() "% mdi quan hé gilta dao dong didu hoa va chuyén dgng ron ||
ta xac dinh dugc thoi gian ké tir luc vat bat dau dao dong dén
vat qua vi tri x=1 cm la:
0,5
a=wt=13—n t=13—n ~1,36
30
_____________ A I
Téc do trung binh: ¥© ¢ 136~ cm/s 0,25
Bién d6 dao dong cua hé sau khi buong tay la A=12 cm
Chon chiéu duong huéng tir vi tri can bang cta vat dén vi tri budng tay. 025
Tai vi tri bit ki %7K X, = Xlzj (do k;=2k,)
> Khiloxokdan4 cmlan 2 thilo xo k; dan2em [ 025 |
| > Vat cich vj tri can bang 6 cm va dang chuyén dong theo chicuduong. | 777 |
Do cung trong duong cua hé: k=k;.k./(k;+k>) = 40 N/m
2.a k 0,25
Ad) | o=y m —10 rad/s . Hinh v&: Ap=£xOM =57/3
| Thoi glaﬁﬁu_hi: buéng tay dén khivatqua ~ _— | ]
vi tri 10 x0 k, dan 4 cm lan thir 2 1a: /_\
_ — 0 6
6 a
Khi d6 thé nang dan hoi cua 10 xo k; la:
2b | W =k1X12 =21<2X§ W, W, +W, =W — W, W._W 0,25
(1d) _JL_;__jL__;;Mi__________é__Q _________________
— Sau khi gilr chdt diém c6 dinh thi nang luong hé bi gidm W/6 — Nang lugng hé con 025
lilaW=sweo T
_ kA% SkA? | 5A
Tace: W= =0 A== —4/Sem ~8.94em 025
Diem M gan C nhatkhi M thuoc cyc daibac 1 - dy -dy=A=4em | ( 025 |
3a Dat IH = x. Tir hinh v& ta co: 025
(0,75) | 4" = (AT HTH)” + MH® = (8+x)° +8”, dy” = (BI-TH)’ + MH* = (8-x) +8% | ™™~ |
5 \/(8+x) +64-/(8-x)> +64=4 — x=2.87 cm 0,25
3.b | Trén PK xét mot diém thudc cuc dai back - AP - PB <k A < AK - BK 0,25




VI3 1043 <dk <10 o149 <k<25-k=2 | ¢ 025 |
— Trén doan PK c6 1 diém cyc dai va khong trung v6i P, K
— C6 2 diém cyc dai trong doan PQ.
0,25
Gia su hai di€ém M;; M, cach cac ngudn cac khoang di, da; di’, do’.
Hai nguon g1ong nhau c6 A =3 cm.
Phuong trinh séng tai M, va M, ¢6 dang: 0,5
A + A '+’
u,, :2.4cosnicos(03t-n d,+d, ) Uy, = d, a4t );
4a | A A T M A ]
(1d) | Thay s ta co:
+ '
u,,, =4cos(ot-n d, ) Uy =4/3c0s(t-m Xd ) 0,25
_H_ai_di_ériﬁa?nﬂaﬂnfngnﬁ& elipnén: d,+d,=d'+d, | 005 |
— Hai diém M,, M, dao ddng nguoc pha ’
U — =
(045bd) Tur phuong trinh trén ta c6: y V3= e \/guMl 33 mm 0,25
Khi li d6 ctia M, 1a 3mm thi li d§ ctia M 1a -3v/3 mm 0,25
_ &S - -10 -
i T Toe=ck Tuswore | >
a
Goi x 1 do cao ciia ban tu 16 ra khoi ddu: x = vt (0 <7<2) \hi diu tut xubng tu tro
thanh 2 ty mic song song.
C = S, awt 0,5
Tu C; ¢6 dién moi la khong khi: ~1 dnkd  4mkd
. C= eS, _ea(a-vt)
(g o CcodienmoiAdin: 2 g 4mkd ||
’ = vi(e-1)
Dién dung cua ty trong khi thdo dau: C=GHG C[l_ ea 0,25
 Dién tich clia ty trong khi theoodau [ ]
Q'ZC'EZCE 1- Vt(S-l) =Q 1- Vt(S-l) 0,25
1 e J | & 1 ]
_18Q]_[QQf_, v(e-D) 0
Dong dién: =~ o 121074 025
6.a _, _da
(d) | Xét tai li do o, tdc dd goc bang dt 0,25
_________ I:T ________E______ ___L_l__________'____
— S:J'[Ifg:—a—) (i):B.S:B—a—) €. —-@— B <«
T 2 2 dt 2 0,25
L'a'
— q=Ce,. =-CB. ;1
““““““““““““ Co ¢ T
Béo toan nang lugng: mgL(1- cosa) + + oo —oonst 095
— mgL o + ml (o)’ + CBL (a")* =const ’
Ty T M T Ty U Y
Pao ham hai vé theo thoi gian: 0,25




20.0' mL’ C’ Bl
gL + 2 .2(1' n 2 1 ":
213
ne . mL+BLC
_)a":_TUCQ__mQ - T=—""=2n 4
mL + w mg

6.b
(0,5d)

Treo mau go vao so1 diy manh va treo vao mot diém c6 dinh.

Ban vién dan theo phuong ngang vao mau go dé dan ghim vao go

Vién dan va cham mém va chui sau vao mau g6 1am cho mau gd chuyén dong lén
dugc do cao cuc dai H so véi vi tri ban dau.

e — e —— U —

Ap dung DLBT dong luong cho h¢ gobm vién
dan va mau go ngay trudc va sau va cham ta
co:
mv, =(M+m)v (1)
Ap dung DLBT co nang cho hé ngay sau va
cham va khi Ién d0 cao 16n nhat ta co:
(m+M)v*/2 = (M+m)gH — v>=2gH (2)
Thay v tu (1) vao (2) ta duogc:

m M+m
(V) Vo =2g = Vo= — —y2eHl By
Dung thude ta do duge H tir d6 xéac dinh dugce > ;
van toc vy cua vién dan ngay trudc khi va
cham véi mau gd (gan bang toc do vién dan
khi ra khoi nong sting)

0,25

Chu y:

HET

* Thi sinh lam theo cach khac ma dung ban chat va két qua thi van cho dlem t6i da.
* Thi sinh viét thiéu hoiac viét sai don vi tir hai lan tré 1én thi trix 0,25 diém cho toan cau do.



