SO GD&DPT HAI DUONG PE THI NANG KHIEU LOP 11L (LAN 2)

TRUONG THPT CHUYEN NAM HQC 2020 - 2021
NGUYEN TRAI MON: VAT LY
PE CHINH THUC Thoi gian lam bai: 180 phiit (khéng ké thoi gian giao dé)
(Dé thi c6 02 trang, gom 05 cdu)

Céu 1 (3,0 diém):

Mot con lic 10 xo, mot dau cd dinh, dau con lai gén v6i vat ning c6 khoi lugng

= 120g, 10 x0 nhe c6 do cumg k = 48 N/m. Lay g = 10m/s?, ©* =10.

1 Dit con lic 16 xo trén mit phang nam ngang khong ma sat Ban ddu vét ding yén & vi tri 10
x0 khong bi bién dang, chon goc toa do O tai vi tri nay, truc Ox doc theo truc 10 xo. Kich thich
cho vat dao dong diéu hoa doc theo truc Ox véi bién do 6cm. Chon géc thot gian 1a lac vat co i
do x = 3cm va dang tang.
a. Viét phuong trinh dao dong cua vt.

b. Xac dinh gia tri lyc kéo vé tai thoi diém t = 2—7:)s .

¢. Xac dinh thoi diém vat c¢6 1i do x = -2 cm va dang ting lan dau tién (tinh tir luc t = 0).

d. Xac dinh téc d6 trung binh trong thoi gian tinh tir lac t = 0 dén khi vat t6i vi tri co 1i do
x =4 cm lan tht 2.
e. Tinh tir thoi diém t = 0, khi vat di hét quing duong 18cm thi vat ¢6 li d6 x. Tim x, tim ti s6
giita dong ning va thé ning cta con lic tai vi tri ndy.
2. Treo con lic 10 x0 théng dtng nhu hinh vé. Chon géc toa do O tai vi tri can
bang cua vat, truc Ox thing dimg huéng xudng. Kich thich cho vét dao dong diéu
hoa theo phuong th'flng dtmg doc theo truc 16 xo voi bién do 8cm. k

a. Xac dinh khoang thoi gian 16 xo bi nén trong mot chu ki.
b. Xac dinh khoang thoi gian luc kéo vé ciing hudng luc kéo vé trong mot chu ki. m
Céu 2 (1,5 diém):

Thau kinh hoi tu L, va thau kinh phan ki L, c6 cac

A , \ <, i L L
tiéu cy tuong ung 1a f =15cm, f, =-15cmdugc dit dong !
truc nhur hinh v&. Vat sang AB phang moéng dugc dit vuong
gdc voi truc chinh trong khoang gitra hai quang tam O, O,
(Hinh v&), A nam trén doan 0,0, . Biét 0,0, = 40cm . 0,
a. Dt vat & vi tri cach déu hai thau kinh, tim vi trf anh cua
AB cho béi mdi thau kinh.
b. Xac dinh vi tri dit vat AB trén doan 0,0,dé hai anh c6 vi
tri trung nhau.
c. Dit vat AB trén doan 0,0,. Goi A B,la anh ctia AB qua thau kinh L, , A,B, 14 anh cia AB
qua théu kinh L,. Xac dinh vi tri dat vat AB trén doan 0,0, dé A,B, =2A,B, .
Céu 3 (2,0 diém):

Mot hat proton (co khédi lwong m =1,67.10""kgva dién tich (P) (P,)

> —>w

q, =1,6.10"°C) dang chuyén dong thang déu véi toc dd v, =4790m /s

I

I
thi bay vao mién khong gian gii han boi hai mit phelmgq thang dung : :
(P,); (P,) song song v6i nhau va vudéng gbc v6i mat phang hinh v&. v I
Mién khéng gian nay cé tir trudng déu véi vecto cam tng tir B vudng H%-YO ------ -:
gdc voi mat phang hinh v& (B L 6; ), hudng tir trong ra, B=5.10"T, bé :
rong cua mién nay la d=0,75cm. Goi H 1a vi tri hat proton bat dau di 1
vao mién khong gian c6 tir trudng, lac nay vecto van tdc vT, hop véi :

phuong nim ngang goc o =30° (Hinh v&).



B6 qua tac dung cua trong luc, ma sat, lyc can. Proton chi chuyén dong trong mat phéng
hinh vé.

1. Xac dinh ban kinh quy dao cua proton trong mlen khong gian co tu truong.
2. X4c dinh thoi gian proton chuyén dong trong mién khong gian c6 tir truong.
Cau 4 (1,5 diém):

Mot vong ddy dan manh tim O, _ban kinh R, c6 dong dién khong do6i
cuong do I chay qua. Mot diém M nam trén duong thang qua tdm O va
vudng goc v6i mat phang vong diy, M cach mit phang vong mot doan z. z
Hé dat trong khong khi. Xac dinh cam tmg tir tai diém M (két qua tinh theo
w,,I,R,z).

Ciu 5 (2,0 diém):

Mot vong ddy manh, tron c6 ban kinh R dugc tich dién q phan b z
déu theo chiéu dai cia vong day. Vong day duoc dit nim ngang trong M
khong khi (Hinh v€). Chon truc Oz théng ding trung véi truc cua vong
day, géc O tai tdm vong day. Mot diém M n3m trén truc Oz, toa do cua z
diém M 1a z.

Cho biét: Mot vi phén dién tich dq (ing vo1 vi phan chiéu dai d/
trén vong day) gy ra tai diém M mét dién thé dV dugc xac dinh theo cong O R

. 1 .
thic dv =k39 (véi k=——, &, 14 hing sb dién).
er 4me,

1. AR dung cong thirc trén hay tinh dién thé do toan bd dién tich trén vong day gay ra tai diém
M (két qua tinh theo q,¢,,R,z).

2. X¢ét mot hat khdi luong m, mang dién tich diing bﬁng dién tich q cuia vong day. Ta chi nghién
ctru chuyén dong cua hat doc theo truc Oz. Ban dau hat & vi tri N c6 toa do z = h. Hat duoc
cung cap vén toc dau vj huéng vé phia tim O cta vong day. Bo qua tac dung cta trong luc.

a. Tinh cong cua lyc dién do vong day tac dung 1én hat d6 trong qua trinh dich chuyén tir vi tri
N dén vi ‘Eri 0. ” 7 i

b. Tim diéu kién cua v, (theo q,¢,,R,h,m) dé hat co thé vugt qua mat phang vong day.

3. Xét c6 anh huong cua trong luc, chon khéi lugng m cua hat théa man didu kién

Z\Emg: k!
4 0

vi tri can bang (két qua tinh theo R).

voi g la gia tde trong truong. Xac dinh toa d cua hat trén truc Oz khi né ¢

Hét
- Thi sinh khong dwoc sw dung tai liéu;
- Giam thi khong gidi thich gi thém.



] PAP AN
Cau 1 (3,0 diem):

Cau 2 (1,5 diém):

a.
- Xét véi théu kinh L
d, =20cm = d,'= dfi _ 2015 60cm
d,—-f, 20-15
- Xét véi théu kinh L,
d, =20cm =d,'= dif _20(-15) 60 cm = —8,6cm
d,-f 20+15 7
b.
L L
AB— > ABL 3 AB— > AgBy

Goi x 1a khoang cach tir AB dén thau kinh L,
=d, =x=d,=40-x (cm)
Do dnh A,B, luén la anh 4o, nam trong doan O,F, 'nén dé anh A,B, tring v&i A B, thi A,B, phai

la anh ao.
= -d,'-d,'=0,0, =40
_15x  15(40-%) _ o
x—15 40-x+15
= x=10cm
c.
Dé A,B, =2A,B,.
= [k [ =2[k,|
fi =2. £ I ! = 2 & x=-25¢cm
fi—x f,-(40-x) 15-x 40-x+15
=
fio__ b ! 2 :>x:8—scm:28,30m

. = =
fi—x f,-(40-x) 15-x 40-x+15

Chu 3 (2,0 diém):
Khi proton chuyén dong trong tir trudng c6 vecto cam ung tir vuong  (P) (P
goc vdi vecto van toc, nd chiu tac dung cia lyc Lo - ren- xo nhu hinh vé. !

[
~—"

Vi E 4 70 nén d6 1on van tdc khong ddi, chi bi thay ddi hudng, quy dao 1
chuyén dong cta proéton 1a mot cung tron

I

1. :/YO
-Ap dung dinh luat II Niu-ton cho pré6ton, chiéu 1én phwong HO chidu ~ HFf~-%------- 1
hudng vé tim O ! ® !
L = Vo 5 !
F =ma, < q,v,Bsin(v,,B))=m — 1 B I
. e d —

m v -
R o 1,67.10 '479020,01m:1cm

~q,B, 16105107



- Proton bat dau ra khoi mién 1 & diém E trén mat phang (Az) .
- Tu hinh vE, ta ¢o

OD=d,-Rsina = 0,75-1.sin30° = 0,25cm
- Xét tam giac ODE

sin :%: 0,25 = P =14,4775°
- Quy dao chuyén dong cua proton 1a cung tron
HE = (0. + ) —— R = 0,7763cm

180

- Thoi gian proton chuyén dong trong mién 1 1a

HE

At=—=1,62.10"s
Vo
Cau 4 (1,5 diém):
Chia dong dién thanh cac phan tir I@, mdi phan tir ndy giy ra tai M mot vec to cam ung tir
| 147 , e A
dB :T , trong d6 p =1 vi dat dong dién trong khong
nr
khi.
- B4 16n cua cam ung tur la
ap = P19’
4mr
Idl . Idl R LdLR
dB, = Zo—zsm6=2u° > .—=2h.—3 (1)
4 4 =
T mmoor T (R2+Z2)2

Cam tng tir tong hop do ca vong day gay ra tai diém M 1a

B, - B, - Tz B LR p R’
0

3

4r 2 2\3 2 2 2
(R +z )2 2(R +z )2



Cau 5 (2,0 diém):
Chia vanh thanh nhiéu phan tir d/ , dién tich trén mdi phan tir
dl q
dg=——qg=""dua
7 27R 1 2
- Pién thé do mdi phﬁn tor gy ra tai diém M trén truc,
co toa dod z:

av-k—-—%______4da

\/Rz + z2 - 87[250\/R2 +z°

- Pién thé V do vanh tron tich dién gy ra tai M:

2z 2z
v=[ar=| gda - q
0 0 871'26‘0\,R2 +z’ 472'80\[R2 + z?
2- a- Dién thé do vanh gy ra tai tim: V, = 7
4re,R

Pé hat co thé xuyén qua vong day thi :
1
Emvé +qV, 2 qV, &
1 2 2
—mvg + q > q
PN R

2

2
q 1 1
=V, 2> ——
0 27rm80(R IR +h2J

b- Khi hat & d6 cao z, thé ning cua hat: U = mgz +

2

q

drg,\ R + 2°

2
-Co d_U= mg — q9:z 3
dz 472'80 (Rz + Zz)
2 2
- Thay 2\/EMg = q—z, tim duogc: ajv _ mg|l — &
472'80R dz (R2 N Zz )3

Khi z=R thi ‘;—Uzo. Vay z=R lavi tri can béng cua hat.
Z





