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SO GIAO DUC VA DAO TAO BA RIA VUNG TAU KY THI OLYMPIC TRUYEN THONG 30/4
TRUONG THPT CHUYEN LE QUY PON LAN THU XVIII NAM 2012
’ y ot Khoa ngay 07 thang 4 nam 2012
PE CHINH THUC Moén thi: Vit ly, 16p: 11

Thoi gian lam bai: 180 phiit, khéng ké thoi gian phdt dé

Chuy:
— Pé thi nay ¢6 2 trang.
— Hoc sinh 1am bai: nhitng cau khac nhau khong duoc 1am chung trén 1 to& gidy thi,

Ciu 1 (5 diém) , : i
Cho co hé nhu hinh vé&. Khoi tru dong chat khoi lugng M,
2

ban kinh R, momen quan tinh d6i véi truc cua tru lal= . Gifra

A r A ~ £ 1 r r 7 R r A A \
khoéi tru c6 mot ranh hep, véi 161 ¢d ban kinh 3 c6 quan day, rong

= A r A M & \ A A \ .
roc B rat nhe, vat C co khoi lugng m = = gan vao dau day con lai.

Tru dat trén mat phing nghiéng hop véi mat phing ngang goéc o =

30°, day néi song song véi mat nghiéng, hé sb ma sat nghi giira try va mat nghiéng la p. B6 qua ma sat ¢
rong roc, ddy manh, nhe, khong dén. Cho gia tdc trong truong 1a g.

a. Tinh gia téc ag cud truc khéi tru va gia tdc a cla vat C khi tru ldn khong trugt. Tinh luc cang cua day.
Tim diéu kién vé hé sé ma sat p.

b. Gia sir gia tri cia p khong thoéa man diéu kién trén. Tim gia toc a; cia truc khéi tru va gia téc a; ctia
vat C.

Cau2 (5 dlem)

manh va ¢6 kha ning chiu luc tét. Kich thich vat B cho né dao dong theo phuong thing
dimg v6i bién do 1a m,g 7k . Khi vat B t6i vi tri thp nhat thi ddy treo vat A bi dut. Chon
géc thoi gian lic day dut; truc toa do théng ding hudng xuéng va géc toa @0 tai vi tri clia

. Cho co hé nhu| hmh ve Lo xo 11 tudng ¢é do cimg k, do dai tunhién Ia l,. Cac vat™
nhé A, B co6 khéi lwong lan ]LI'O’t 1a m; va m;_ Vat t A duoc treo vao gid-do-bang-modt diy ‘ )

A lic nay. Thanh lap phuong trinh toa do cia mdi vat bang phuong phap dong luc hoc.

Bé qua moi ma sat.

Ciu 3 (5 diém)

Cho mach dién nhu hinh v&. Ngudn c6 suét dién dong K El.
E =9V, dién tr6 r = 0,5 R; cac tu dién ¢6 dién dung C =3uF, £
ban dAu chua tich dién. Dién tr& cac day ndi va khéa K khong SV
dano ké A Sl 1l B

g ké. q
a. Tinh dién luong chuyén qua ddy MN khi K dong; C
b. Tinh nhiét luong tda ra trén cac dién tr& & mach ngoai. ——I:I—N-—I - —
ZR
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Céu 4 (5 diém) : 3

Cho mach dién nhu hinh vé. Bi‘ét |___[:
C;=C,C,=2C,R, = R.R, =2R. Dién é&p xoay chiéu ) l—|cz R
dat vao hai diém A va B c6 biéu thirc u = U,.coswt. o~ 5, fwes R,
Thay d6i gi4 tri @ trong mot khoang rong. B T

a. Tim gia tri cuc dai cua dién ap hi¢u dung U, giita hai
dau dién tror Ry?
b. Khi U, dat cuc dai thi dién ap hi¢u dung U, bang bao nhiéu?

Ciu 5 (5 diém)
Mot vat sang AB hinh miii tén dat song song véi mdt man EORIP - NN G L i

E nhu hinh bén. Khoang cach gitta AB va E 1a L. Giira AB va E c6 B ;

mét thau kinh hdi tu tiéu cy f. Tinh tién théu kinh doc theo truc T

chinh AE nguoi ta thay c6 hai vi tri ctia thiu kinh déu cho anh 16 A

nét cua AB trén man.

a. Tim diéu kién cua L dé bai toan thoa man.

b. Biét khoang cach giita hai vi tri cua théu kinh la a. Tim tiéu cu f

ctia thau kinh theo L va a. Ap dung bing s: L = 90cm, a = 30cm.

c. Van thiu kinh va man E nhu trén, thay AB béing diém sang S dit trén truc chinh ctia théu kinh va cach

E mot khoang 45cm. Xéc dinh vi tri dit thdu kinh @ trén man thu duge ving sang c6 kich thudc nho

nhit.

Ciu 6 (5 diém) =
Cho mét mol khi ly tuong don nguyén tir bién doi theo
mot chu trlnh thudn nghich dugc bleu d1vewr} trén dd thi nhu ?_{ o
hinh v&. Trong d6 doan thang 1-2 ¢6 duong kéo dai di.qua P2 S
gbc toa do va qua trinh 2-3 1a qua trinh doan nhiét. Biét
P
T,=300K ; P,=3R;V, =4V,.
a. Tinh céc nhié¢t d6 7,,7;,7, P
b. Tinh hiéu suit chu trinh. & E \Y
c. Chimg minh rang trong qua trinh 1-2 nhiét dung ciia khoi 0 v, v, v, e
khi 1a hang so.
Hét
Hoc sinh khong dwge sir dung tai liéu. Gidm thi coi thi khong giai thich gi thém.
500 TG BT TanpE o o L - Lo e R e s S SEDWBnh: ... e
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Huéng dén gii dé thi OLYMPIC 30-4 lan thir XVII
Mén Vit Ly - Khai 11

Bai giai nay do thiy Pau Quang Dwong bién soan giri ting Thw Vién Vit Ly - thuvienvatly.com

Cau 1: Co
Dinh lua:t II Newton:
- Cho khoi tru:
o ~ Mg cosa = N @
P+T,+F,=Mg,= .
T+F,,—Mgsina=Ma, (2)
- Cho vat C:
- ~ M M
P+T,=ma=mg-T :ma:>€g—T =?a (3

Phuong trinh quay ctia khdi tru:

R R?
T——F R=1 =M — 4
5 ms /4 ( 2) (4)

a) Mat khac: a=a, +}/§ (5)
Khdi try lan khong trugt: a, = yR  (6)
Tu (5) va (6): a:gao :gyR (7

Tir 2), 3), @) va(5): T = % Mg
15 2

Te(3)® a=g-—g=——o

U@ @ a=g-29=-720

. 2 4
Tu (7) < ao=§a:_§9

4Mg N Mg 3Mg _ Mg
39 2 13 6

J3 Mg _+3

Taco: F, <uN :,ul\/lgCOSa:7,u|\/|g @—g—yMg:yzi

6 2 33

Tu (2)=> F,, =Ma,+Mgsina -T =—

, khoi tru vira 1an vira truot

1
Vu<3hB
i

F.. =uMgcosa = 7yMg

Cac phuong trinh (2), 3), (4)va(5) =T = % Mg =>a_ = _% g

C

Tu (2) => Mao=FmS+T—Mgsina=§yMg+%Mg—%=Mg( 5

B 5

~Dy=a =S a1
Hoe) 7R = %
Céu 2: Bai dao ddng co (cdu nay do thay Pdu Quang Dwong ra dé )

Khoang cach tur vat A dén khdi tam G cua hé hai vat khi 16 xo chua bién dang 14 :



m. |
lyy =—22— (0,25d)
m, +m,

P6 dain ciia 16 xo khi vat B t6i vi trf thap nhat : Al = m;g + m;g M i ™ g (0,25d)

Khoang cach tir vat A dén khéi tim G cua hé hai vat lac nay 1a :

m m m,+m m,g
|, = 2 (I, +Al)= 2|1, + 2g =1, +—== (0,254
(e = 1 P o, T 0250

Khi day dut khéi tim G roi tu do (0,5d)
Xét hé quy chiéu gén v61 G; truc toa do théng dang hudng xuéng va géc toa do taiG.
Trong hé quy chiéu nay trong lyc can bang vdi lyc quan tinh nén hé hai vat 1a kin nén ta c6 :

m,GA+m,GB = m,x, +m,x, =0= X, :—%& (1) (0,25d)

2

Vao thoi diém t bat ki theo dinh luat IT Newton gia toc ctia vat A duoc tinh bai

alz_:kI_IO:k(XZ_Xi)_IO (3)(0,5(1)
ml ml ml

Tu(l)va(3)tacod: alz—k(nni;mZ)(mnfm |0+X1]:—%(|01+X1) (0,5d)
2 2 1 2

k(m, +m,)

it X, =1, +X .Tasuyra: X, =—@’X, véi o= nm
2

(0,25d)

Vay X, =Acos(at+¢)  (0,25d)

. ) m m X
Luct:Otaco:x1=—I1:>Xl:Im—Il:Im—(loﬁ Zgjz— 20 Vav, =0

Vay X, = M9 cos(wt+ (0,5d)
Yok

S =X, ], = mﬁg cos(at+7)-—"2o (0,250)

m, +m,

m I
=X, =—sz1=%cos(a)t)+ﬁ (0,25a)

Phuong trinh tga d¢ cua hai vat theo yéu cau bai toan :

2 k 2
y1:X1+£:ng COoS (ml+m2)t+7l' _LIO'FQ (O,Sd)
2 k m1m2 ml+m2 2

2 k(m,+m 2 m
v, =1 +Al+x, + 98 2 M o k(m, +m,) 2)t LoU ammyy MM, g sa)
2 0 2 0
2 m,m, 2 m+m, K



Ciu 3: Pi¢n mot chiéu
a.
Khi K dong: q1 = CE, g, = CE =>q =2CE
Dién luong chay qua AM ; BN lan luot 1a 12 Ag; va Agy , ta cd: Ag; + Agp = q = 2CE
Mat khac:

Ag, LAt 1, 2R
Ag, LAt 1, R

= Aq, :§CE ,Aq, =—CE

m w

C

:>AqMN =AQ1_q1:?

b.

Cong dich chuyén dién tich q trong mach:
A = gE = 2CE?

Nang luong 2 tu khi da tich dién:
W = 2.%.CE2 =CE?

Téng nhi¢t lugng tda ra trén dién trd:
Q=A-W=CE’=Qau+Qr (1)

Ta co ti 1€ sau :

Qu _ R _4
o0 ~r 3 (2)
Tir (1) va (2):

4
=—CE?
Q 7



Céiu 4: Pién xoay chiéu
I, =31, =2} =92}
R*+(Z, -Z.)? =9R*+9(Z, - Z. 13)?
< -8R*=(3Z,-Z.-2Z,+2.).(3Z,-2.+Z,-Z;)
< -8R’ =47,.(22,-Z,)
<8R =4Z,.(2.-22,)
& 2R*=27,.(2.-22))

Mat khac:

Z -2, 72,-2.13
R R

&R =—(Z,-2.)(Z, -2, 13)

& -2Z,-Z)NZ,-2.13)=2Z,(Z.-2Z))

& Z(2.-22,)-2Z,-Z)Z, -Z.13)=0

-1

2
2,7, —2zL2+2zL2—%—2szC+ZZ c_0
- 22°, 52,7, _0
3 3
ZC
Q?(ZZC—5ZL)=O
5
:>ZC :EZL
2
Rzzﬁz_lzL—L
276 4
Z, =2R
Z.=5R
UR:B U
U, = =
RZ_OR? 2

Cau 5: Quang hinh
a. Theo cong thirc thau kinh:



—=1+i ; d+d'=L=d'=L-d
d d

d'f (L-d)f
d—f L-d—f
=d?’-Ld+Lf=0

A=1?-4Lf
A>0
Dé thoa yéu cau: | Lf >0< L>4f
L>0
b. Theo dinh li Vi-ét:
d+d,=L
dd, = Lf < (d,—d,)* =(d,+d,)*-4d,d, = ° —4Lf = a® = L* —4Lf
d,—d, =a=30cm

L2-a®

=d=

= f= =20cm

c. Goi x 1a khoang cach tir S” dén E.

d:dd'—ff : d+d'=L+x=>d'=L+x-d
g Lrx=d)f
L+x—-d-f

= dL+dx—d?*—df =Lf + fx—df
= x(d-f)=Lf +d*-dL
‘o Lf +d?—dL
d-f
pé vung sang nho nhit < Xmin@x’(d) =0
e (d-f)@d-L)—(Lf +d*—dL) _
(d-f)
< (d-f)2d-L)—(Lf +d*—dL)=0
< 2d*—Ld —2df + fL—d?+dL—-Lf =0
o d?-2df =0
=d=2f

0

Cau 6: Nhiét
da.
Xét qua trinh 1 => 2: phuong trinh dudng thing c6 dang p = aV
=aV,
P 1}:>ﬂ:ﬁ:1:>3v1:v2
p, =av, p, V, 3
Theo phuong trinh Claperol:
V, =nRT,
P 1}:>L=—'01Vl ~ L1, —1200K
p4V4 = nRT4 T4 p4V4 4
Xeét qua trinh 2 => 3: doan nhiét



5
PV, =PV, (r :é) = 3p1(3v1)y = p3(4V1)y @
Mit khac : qua trinh 3 => 4: dang tich
PV, = nRTa}:> - p,T,

p,V, =nRT, T,
Thay vao (1):

T 3.3
3p,(3v,)" = T_s p,(4v) =T,= 7T4 =2229K

4
1 1
Ay = (Pt P)(Vo ~V;) =2 4P, 2V, = 4P\, = 4nRT, =9977,36 J

3
Ay =—AUy =-nC, (T, -T,) = _E-R-(Ts —T,)=5874]

A, =0

A, =p(V,-V,)=-3pV, =-3nRT, = -7483,02 J
Cong cua ca chu trinh:

A=Ap+ Ax+ Az + Ay = 8368 ]
Ta co:
Trong qua trinh 3=>4thi -AU=Q,Vvi-AU<0nénQ <0.
Trong quatrinh4=>1thiQ=A+AU,ViA<0,AU<0nénQ<0.
Nhiét nhan vao trong qua trinh 1 => 2:
Q,=A,+AU, =A+nC,(T,-T,)=3999,45 ]

HY% =2 ~ 21%
Q



