SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TRUONG
VINH PHUC NAM HOC 2013 - 2014
TRUONG THPT BINH SON Mén: VAT LY LOP 11
Thot gian lam bai: 180 phut
Cau 1 (2,0 diém: Mot qua cau c6 khdi lugng m= 2kg treo & mot dau mot soi diy co khdi luong khong déng ké va
khong co din. Bo qua ma sat va stic can. Lay g= 10m/s’.

a) Kéo qua cau khoi vi tri can bang mot goc a. r0i tha ra ( van toc ban dau bang khong). Thiét 1ap biéu thirc
luc cing day cua day treo khi qua cdu & vi tri 1éch mot gbc @ so véi vi tri cAn bang. Tim vi tri cta qua cau trén
qui dao dé luc cang dat cuc dai. Tinh d¢ 16n cua luc cang cuc dai néu goc a, =60°.

b) Phai kéo qua cau khoi vi tri can bang mot gbc bang bao nhiéu dé khi tha cho dao dong, luc cing cuc dai gap 3
lan trong luwong ctia qua cau.
¢) Thay soi ddy treo qua cau bang mot 10 xo ¢ trong lugng khong dang ké. Do cimg cua 16 xo 1a k= 500N/m,
chiéu dai ban dau 7,=0,6m. Lo xo c6 thé dao dong trong mit phang thang dung xung quanh diém treo O. Kéo qua
cau khoi vi tri can bang mot goc B =90° rdi tha ra. Luc bat dau tha, 10 xo & trang thai khong bi nén dan. Xac dinh
d6 dan ciia 16 xo khi qua cau dén vi tri can bang.
Céu2(2,0 diém: Mot day dan cung co6 dién tré khong dang ké, duogc udn thanh khung ABCD nam trong mit phang
nam ngang,cé AB va CD song song vdi nhau, cach nhau mot khoang 7=0,5m, duoc dat trong mot tir truong déu c6
cam Umg tr B=0,5T huéng vudng géc véi mit phang cia khung nhu hinh v&. Mot thanh ddn MN co dién trd
R=0,5Q c6 thé truot khong ma sat doc theo hai canh AB va CD.

a) Hay tinh cong suat co hoc can thlet dé kéo thanh MN trugt déu véi van tbc v=2m/s doc theo cac thanh AB
va CD. So sanh cong sut nay voi cong suét toa nhiét trén thanh MN va nhan xét.

b) Thanh dang trugt déu thi nging tic dung luc. Sau d6 thanh con c6 thé B |B M A
trugt thém dugc doan dudng bao nhiéu néu khdi luong ciia thanh 1a m=5gam? / | f
C V. D

Cau 3 (2,0 diém): Cho mach dién nhu hinh v&: E = 6V, E rN R,
r=R;=0,5Q,R=3Q,R,=2Q,C, =C,=0,2 4F, 36 16n dién tich | — —
electron e = 1,6.10"°C. B6 qua dién tré cac day ndi. c, K
a) Tim s6 electron dich chuyén qua khoa K va chiéu dich chuyén ctia ching A | } M B
khi khoa K tor mo chuyén sang dong? 1.

b) Thay khoa K bang tu C; = 0,4 4 F. Tim dién tich trén tu C; trong céc R, 7] R,
truong hop sau: — —
- Thay tu C; khi K dang mé. N

- Thay tu Cs khi K dang dong

Cau 4 (2,0 diém): Tiét dién thang ctia mot khdi dong chat, trong sudt nira hinh tru
14 nira hinh tron tdm O, ban kinh R (Hinh 1), kh6i nay 1am bang chét c6 chiét sut n
= /2, dit trong khong khi. Tia sang SI ndm trong mit phang vudng goc véi truc
ctia hinh tru, t6i mat phang cua khoi nay véi goc téi 45°.
a) V& duong di cua tia sang khi diém t6i I tring v6i tim O, noi rd cach vE.
Tinh goc 16 va goc 1éch D giira tia tdi va tia 16.
b) Xac dinh vi tri diém toi I dé goc 1éch D bang khong, v& hinh. s

Cau 5 (2,0 diém): Cb 4 qua cau nho giéng hét nhau, mdi qua c6 khdi lugng m, dién tich q. Treo 4 qua vao diém O
béng 4 so1 day manh cach dién dai I. Khi can brfmg, bdn dién tich nam tai 4 dinh ctia hinh vuong ABCD canh a=l.
a) Tinh luc dién do ba dién tich dit tai A, B, D tac dung lén dién tich dit tai C theo q, 1 va hang s6 dién k.

b) Tinh gia trj ctia q theo m, 1 va gia tdc trong trudng g.

Ap dung bang s6: 1=20cm, m—(1+2f) gam, g=10m/s* k=9.10’ Nm

Hét

HUONG DAN CHAM PE THI THU CHON HQC SINH GIOI MON VAT Li



CAU 1:

T =ny(3cosa - 2cosc, )

a
T . =no(3- 2cosa, ) =40(N)
b Tuwax= 3mg. Tir hé thirc trén suy ra: 3- 2C0sa,, =3
a_ =90°
Chon mdc thé ning tai VT thap nhat.
Co ning tai A(ngang): E, =mg(l,+Al) (1)
Co ning tai B(thdp nhat): E, Z%m/z +%kA/2 (2)
o v
c Luc dan hoi tai VT B: F =kA/ =n”g+mm (3)
0
Tt (1),2)= m/ =2n(l, +Al)- KAI?
Thay vao (3): k(l, +Al) =mo(l, + Al)+ 2nmg(l, + Al) - KAl?
Al +0,24A1- 0,036 =0
Giai ra: Al=0,104(m)
CAU2
_ Khi thanh MN chuyén dong thi dong dién cam Gng trén thanh xuat hién theo
chiéu M—N.
\ A TN “ A ” , N M E Bvl
Cuong do dong dién cam ng nay bang: /7 R R
Khi d6 Iyc tir tac dung 1én thanh MN s& hudng nguoc chidu voi van tde v va co
272
46 16n: F =8I =2 ]i v 0.25d
Do thanh chuyén dong déu nén luc kéo tic dung 1én thanh phai can bang voi
luc tur. )
. Vi vay cong suat co hoc (cong cua luc kéo) duge xac dinh:
272 2
p=rv=rFv=2L1Y" g25a
Thay cac gia tri da cho nhéan dugc: £ =0,5W". 0.25d
272 2
Cong suét téa nhiét trén thanh MN: P, =/°R B 0.25d
Cong suét nay dung bang cong suit co hoc dé kéo thanh. Nhu véy toan b cong
co hoc sinh ra duge chuyén hoan toan thanh nhiét (thanh chuyén dong déu nén dong
nang khong tang), dieu d6 phu hop voi dinh ludt bao toan nang luong. 0.25d
b b) Sau khi nging tac dung luc, thanh chi con chiu tic dung cua lyc tir. B 16n

trung binh cua luc nay la:

=_F _ B’I’v
2 2R
Gia su sau d6 thanh trugt duoc thém doan duong S thi cong cua lyc tir nay la:
272
A=Fs =21V 0.25d
2R

. 1
Pong nang cua thanh ngay trudc khi ngung tac dung luc la: W, =3 mv?.

Theo dinh lué‘g bao toan nang luong thi dén khi thanh dung lai thi toan bo dong
nang nay dugc chuyén thanh cong cua lyc tir (luc can) nén:




272
lmvz :B v g
2 2R
R
Turdosuyra: S :szz ~ =0,08(m) =8cm. 0.5d
CAU 3:
a)
+ Cuong do dong dién trong mach chinh khi K dong hay K m¢ 1a:
E 6
= = =1C4) 0,25
R +R, +R +r 3+2+0,5+0,5 ’
+ Khi Kmo : CI’ ndi tiép véi C, nén dién tich cua hé cac ban tu ndi véi M: gqu=20 0.25
Dau dién tich cta cac ban tu nhu hinh vé. ’
.............. Bl R E,r R;
] L I: I
Ci Ci
A—H B ey K
+ -
-;: C; :T_:CZ
R, R, R, R>
] | I I
L L N
N
+ Khi K déng: dau dién tich trén cac ban tu nhu hinh 0.25
q, =CQU,, =CU ;; =C.I(R *+R,) =1(uC) ’
q, =C,U,,, =C,U,; =C,.I.R, =0,4(uC)
Ty =4, 9, = L A(uC)
’ o 1,4.10°° 0.25
+ Cac electron di chuyén tir B— K — M ; +S6 hat n, =———— =8,75.10" (hat)
Cau 3 1,6.10
(2,0d) |b)
Thay tu C; khi K mo, K dong:
Goi dién tich cua cac t lac nay la: F r %
@1 9201+95y VA c6 dAu nhu hinh vé !
1 M C3
-:: C
Ri * )
| — 1
| | N LT
. __%Dm __ Du
Taco: + Uy =~ === (1
aco MN C, 0.2 (D)
+ U, =U,, +U,, =- q‘—M+I.R =- ql—M+3 )
MN MA AN Cl 1 ’2 0,5

+ Upyy =Upp +Upy =qé}j - LR, :6(])3)_,2_ 2 3)

Tu (1), (2), (3) ta dugc:
“ s ™ Gour Gy =0,8U, +0,2 “4)




- Khi K mg, thay tu Cs thi: - ¢q,,, = ¢,y + @5, =0= U, =-0,25(V)

Do d6 g3, =0,7uC 0.25

- Khi K dong, thay tu Cs thi: =gy, = @5y + ¢y, == 1,4= U,y =-2(V)
0,25
Do d6 Uwms = 0 (V), 93 =0

Cau 4:
a 2
+ Vi tia t61 SI = SO, tia khiic xa OJ chinh 1a ban kinh cta duong tron nén thang goc voi mat
cau tai J. Do do, tia OJ truyén thang qua mat try
Tur dinh luat khac xa dnh séng: n;sini = n,sinr
Suy ra: sinr = 0,5
r=30° _ 0,5d
+ Goc 16 tai J ra khoi mét cau bang 0 nén goc 1éch cua tia 16 so voi tia téi SO 1a
D=i-r=45"-30"=15" 0,5d
b +Goc t6i i ludn 1a 45° nén goc khic xa ludn la r = 30°
Néu diém J ¢ K, trung diém cung tron AB, tia khiic xa t&1 mat tru voi goc r = 30°
npsinr = n;sini’
- 2
sini” = —
2
" =1=45" 0,5d 7
+ Khi d6 tia 16 song song vai tia téi nén goc 1€ch triét ti€u. Biém I ¢ vi tri I,. Ta co6:
OI, = OKtanr = Rtan30° = R? ) 0,5d
CAU 5:
Luc tac dung vao di¢n tich dat tai C nhu hinh vé.
FAC +FBC +FDC :F (1) 0,25
Do tinh d6i xtmg nén luc ?7 cung chiéu voi AC 0,25
HV
! 0,25
Chiéu phuong trinh (1) 1én phuong AC ta dugc: 0,25
F = Fac + Fpccos45° + Fpecos45°
3 kq® (1
X4 11
ea |~ F=7 |72 0,25
Xét qua cau C. Cac luc tac dung vao qua cau gom: T ,P, F,., Fy., F,p. .
Tai vi tri can bang ctia qua cau C: T +P +?:C +?«£Buc +;;;C =0
—~ F +P =-T (nhu hinh vé)
— Hop luc cua F +P phai c6 phuong cua day treo OC. 0,25
kq® mgl’
Do =45 nén F =P — mg =—4(0,5+2) - ¢ = |—— 0,25
I k(0,5++/2)
Thay sé: ¢ =3.107C. 0,25







