BO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT
PE THI CHINH THU'C NAM 2014
Mén: VAT LI
Thoi gian: 180 phut (khong ké thoi gian giao dé)
Ngay thi tha nhit:  03/01/2014
(Dé thi ¢6 03 trang, gom 05 cau)

Cau | (4,0 diém)

Cho co hé gdm mét vat ran M va hai vat d& gidng hét nhau. Vat M khéi luong m ¢6 dang hinh
nén kép dugc tao boi hai hinh ndn dac dong chat giéng hét nhau, day chung 1a hinh tron ban kinh R,
khoang cach gitra hai dinh AB = 2I. Vit d& hinh hop chit nhat c6 do cao H va khdi lugng m. B6 qua
moi ma Sat.

Hinh 1a

Hinh 1c

1. Pit hai vat d& rat gan nhau trén mit phang nim ngang nhan sao cho cac canh PP' va QQ' cia
chiing song song véi nhau. Tha nhe vat M trén hai vat d& theo hai cach. Gia thiét rang trong qua
trinh chuyén dong cac vat khong quay va truc AB cua vat M luén song song véi mat phang nim
ngang.

a) Truc AB vudng goc voi cac canh PP' va QQ' cua hai vat d& nhu hinh 1a. Tim d6 16n van tbc
vat M tai thoi diém n6 bt dau roi khoi hai vat do.

b) Truc AB song song véi cac canh PP' va QQ' cua hai vat d& nhu hinh 1b. Tim d6 16n van téc
ctia vat M ngay trudc khi nd va dap xudéng mit phang ngang,

2. bat hai vat do sao cho P', Q' trung nhau tai O va cac canh OP, OQ cua chiing hop véi nhau
g6c POQ =2pB. Nang déu cac dau P, Q cia hai vat dd 1én cho dén khi mit phang (POQ) hop véi
mit nam ngang mot goc y roi gitt chdng ¢d dinh (Hinh 1¢). Quan sat thiy rang vat M chuyén dong
thang déu va trong qua trinh chuyén dong ddy chung cua hai hinh nén ludén nim trong mit phang

thang dimg chira duong phan giac ciia goc POQ . Tim hé thuc lién hé gitta cac goc B, y.

Cau 11 (4,0 diem) P4
Mot luong khi thuc ludng nguyén tir tudn theo phuong =3 A 1
0
2
trinh trang thai P = @—% thuc hién qua trinh dan no tur
trang thai 1 (Po, Vo) dén trang thai 2 (Po/2, 2Vo) biéu dién trén  0,5Py------- 3 P
d6 thi PV nhu hinh 2. Biét rang trong qua trinh bién d6i doan | |
nhi¢t thuan nghich khi tudn theo phuong trinh | |
TVR'® =const, gia thiét rang nhié¢t dung mol ding tich 0 V, 2V, \7
Hinh 2
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C, =§R . Cho Py = 0,2MPa, V, = 25lit , R = 8,31 J/(mol.K), a = 1 I m*mol? n = 1mol.

1. Tim nhiét d6 cuc dai cta khi trong qué trinh 1-2.
2
2. Noi nang cua luong khi trén tudn gan ding theo phwong trinh U = nC,T —nTa trong do o la

hang sb. Ap dung nguyén 1i I cho qua trinh doan nhiét thuan nghich v cting bé, tim o.

3. T trang thai 2 (Po/2, 2V,) thuc hién qua trinh nén dang &p dén trang thai 3 (Po/2, Vo), sau dé
thue hién qua trinh ting ap dang tich dé tré vé trang thai 1 (Po, Vo). Tinh hiéu suét caa chu trinh.

4. Néu khi dang xét 1a khi li tuong ludng nguyén tir (a = 0) thi hiéu suét cua chu trinh dang xét
bang bao nhiéu?

Cau I11 (4,0 diém)

Hai vung khong gian I va II dugc ngédn cach véi nhau boi mat
phéng P (c6 toa do x = 0), trong do ton tai cac tir truong déu B, @
va B, c6 phuong chidu nhu hinh 3 va co d¢ 16n cam tng tir ®
twong tng la By va B, = kBy (k > 2). B,

Tai mot thoi diém nao do, mdt vat nho khoi lugng M tich dién

duong q dugc ban tir gbe toa do 0 voi van tdc ban dau v, theo @ (03]
chiéu duong cua truc 0x. Bo qua tac dung cta trong truong. B
1. V& quy dao cua vt trong vung khong gian nay. Tim d¢ lon

A X N ) A — At n , .. <
van toc trung binh cua vat (VTB :Xj trong mot khoang thoi Hinh 3
t

gian du dai theo v, vak.
2. Sau thoi gian da dai, ban tiép tir gbc toa d6 0 mot vat nho khac co khdi lwong m va dién tich
q' = —q v6i dong lugng ban dau p'=-Mv,. Quy dao clia hai vt giao nhau tai A. Biét thoi gian hai

vat chuyén dong tir 0 dén A 1a nhu nhau. Tim ti s6 % theo k.

Cau IV (4,0 diém)

Ly thuyét nguyén tir Hydro va céc ion twong ty Hydro (He", Li*",...) dugc Bohr xdy dung dua
trén hé tién dé sau:

— Electron mang dién tich —e (e = 1,602.10°C), khéi lugng m, (me= 9,1094.10 *kg) chuyén
dong trong nguyén tir theo nhitng quy dao tron ban kinh r xung quanh mét hat nhan mang dién tich
+Ze dudi tac dung cua lyc hut Coulomb

2
iz
r
(k = 8,987552.10°Nm?/C? Z =1 dbi v6i nguyén tir Hydro, Z>2 dbi vdi cac ion khac). Cac quy
dao tron kha di ctia electron phai 1a cic quy dao dimg va thoa méan didu kién luong tir hoa

L,=m.v,r, =nl; n=123,..
2n

(h =6,62607.10"**Js 1a hing s6 Planck).
— Khi electron chuyén dong trén quy dao dimg thir n thi nguyén tir khong hap thy hodc birc xa
song dién tir va c6 nang lugng E, xac dinh. Nguyén tir chi hap thy hay buc xa song dién tir khi
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chuyén tir mot trang thai dimg nay sang mot trang thai dimg khéac. Tan s ctia birc xa khi nguyén tir
chuyén tir trang thai dimg c6 niang lugng E, vé trang thai dimg c6 ning luong E, thap hon dugc

tinh bang cong thirc

fnsz“_E”‘ =% n>m21
h A

nm

(A, la budc song cua buc xa, ¢ =299792458m/s 1a van tdc 4nh sang trong chan khong).
1. Tinh bén kinh quy dao r, va ndng luong E_ cua electron.

2. Biét thoi gian sdng cua trang thai kich thich thir nhat 1a 1078, tinh 6 vong ma electron thuc
hién dugc quanh hat nhan nguyén tir Hydro trong trang thai nay.
3. Khi nguyén tir chuyén tir trang thai dimg c¢6 ning luong E_ vé trang thai dimng c6 ning luong

E.. thap hon no birc xa photon c6 budc séng A thoa min cong thirc
i = RZ? (i _ ij ,
/- m? n?
R duogc goi 1a hang sé Rydberg Iy thuyét. Tim biéu thirc ciia R va tinh gié tri ctia no.

4. Trong cac tinh toan 1y thuyét trén, hat nhan dugc gia thiét 13 di ning so véi electron va xem
khdi lugng cta hat nhan 13 16n v6 cung. Trong thuc té khdi luong cua hat nhan nguyén tir Hydro va
hat nhan nguyén tr Heli lan lugt 1a my ~ 1836m, Va Muye = 7298,33me.

a) Tim biéu thuc chinh xac va tinh gi4 tri ctia hang sé Rydberg Ry ctia nguyén tir Hydro.

b) Tinh hing s6 Rydberg Rye cho ion He™.

¢) Tinh hiéu sb giita budc song cua vach quang phd tng véi sy chuyén doi 3— 2 cta Hydro va
budc song cua vach quang phd tmg véi su chuyén doi 6 — 4 ciia ion He".

Cau V (4,0 diém)

Mot dng phét tia X 1am viéc ¢ hiéu dién thé U phét ra photon c6 budc séng ngin nhat 1a
Ao = 0,1250nm.

1. Tim hiéu dién thé 1am viéc ctia dng. B6 qua dong ning cua electron khi nd bat khoi catbt.

2. Photon c6 budc song Ao toi tan xa trén mot electron ty do dang chuyén dong voi van toc khong
d6i. Sau va cham ta thu dugc mot hé gom mét electron dimg yén va mot photon tan xa. Biét goc tan
xa 0 = 60°. Tinh:

a) Budc song cua photon tan xa.

b) Budc song de Broglie cuia electron trudge va cham.

Cho biét khéi luong nghi cia electron 1 me = 9,1.10_31kg, hang sé Planck h = 6,626.10*Js, van
tdc 4nh sang ¢ ~ 3.10%m/s.

o Thi sinh khong dwoc su dung tai liéu.
o Giam thj khong giai thich gi thém.
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BO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT
PE THI CHINH THU'C NAM 2014
Mén: VAT Li
Thoi gian: 180 pht (khéng ké thoi gian giao dé)
Ngay thi tha hai:  04/01/2014
(Dé thi ¢6 03 trang, gom 05 cau)

Cau | (4,0 diém)

Dit mot vat nho khéi luong m = 10g trén mot mit
phang, mit phang nay nghiéng véi miat phang ngang goc
o = 30°. Vat duge ndi vao diém O ¢ dinh trén mit nghiéng
nhd mot ddy manh, nhe, khong din c6 chiéu dai R = 40cm. )
Ban dau vat dugc gilr ¢ dinh trén mat nghiéng ¢ vi tri day L
nbi ndm ngang roi duge tha nhe cho chuyén dong (Hinh 1).

Vat d6i chiéu chuyén dong 1an dau tién khi day quay duoc
goc 120° so v6i vi tri ban dau. Trong subt qué trinh chuyén Hinh 1
dong day luon cing. Lyc ma sat co phuong tiép tuyén véi quy dao va c6 chidu nguoc véi chiéu
chuyén dong. Liy g = 10m/s°.

1. Tinh hé s6 ma sat giita vat va mat nghiéng.

2. Tinh @6 16n van tdc cuc dai va luc cing day cuc dai trong qua trinh vat chuyén dong.

3. Tinh tong quing dudng vat di duoc tir lac tha vat cho dén khi vat dimg lai han.

Cau 11 (4,0 diém)

Mot hdn hop gdm nudce, hoi nude bio hoa va khong khi duge chira trong mét xilanh cé pittdng
khit bang kim loai. Ban dau ap suét riéng phan ctia hoi nudc bdo hoa va khong khi bang nhau. Di
chuyén pittong vo cing chdm dé thuc hién qua trinh gidn nd ding nhiét thuan nghich hdn hop trén.
O trang théi cudi, thé tich cua hoi nudc va khong khi ting 1én 3 1an con ap suat ctia hdn hop hoi
nudc va khong khi 1én thanh xilanh giam 2 1an so véi trang thai ban dau. Coi thé tich cua nudc &
dang 16ng 1a khong dang ké, hoi nudc va khong khi tuan theo phuong trinh trang thai khi 1i tuong.

1. Chtrng minh rang hoi nudc ¢ trang thai cudi 1a hoi khé.

2. Tinh ti 1& khdi luong ciia nudc va hoi nudc bio hoa chira trong Xilanh luc dau.

3. V& do thi 4p suat ctia hoi nudc va khong khi 1én thanh xilanh theo thé tich khi hé bién doi tir
trang thai dau dén trang thai cudi.

Cau Il (4,0 diém)

Cho dong dién ba pha tan sb goc o chay vao ba cudn day gidng 3
hét nhau quén trén ba 151 sit dat 1éch nhau 120° trén mot vong tron,
cac cudn day s€ tro thanh cac nam cham dién (Hinh 2). Cam g tur X
trong cac cudn day bién thién diéu hoa cing tin sé v6i cuong do 0
dong dién twong tng trong cac cudn diy. Cho biéu thic cua cam
ung tur tai tam O cua vong tron gay boi ba cudn day tuong g la

v

: . 2n . 2n
B, =B, sinwt, B, =B sin(mt —?), B, =B, sin(ot + ?). Hinh 2
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O mét thoi diém bat ky, néu gia tri cta biéu thirc cam tng tir tai 0 ctia cudn day nao d6 duong,
nghia la vecto cam tng tir ctia n6 hudng tir 0 ra ngoai theo phuong vudng goc voi mat cia cudn
day, con néu gia tri cta biéu thirc cam tng tir tai 0 clia cudn day nao d6 4m, nghia 14 vecto cam ung
tir ciia né hudng tir 0 vao trong theo phuong vudng goc voi mat cua cudn day.

1. Chtrng minh ring vécto cam tng tir tong hop B tai 0 ¢6 do 16n khong phu thudc vao thoi
gian. Tinh gia tri nay.

2. Ching minh rang vécto cam tng tir tong hop B tai 0 quay trong mit phang song song véi ba
truc cudn day véi van tbe goc o khong ddi dung bang tan sd goc cua dong dién ba pha. Néu mudn
di chiéu quay cua tir trudng (ddi chiéu quay cua dong co), trong k¥ thuat can xir Iy nhu thé nao?

3. Dbat mot vong day nho hinh tron vao trong tir truong quay sao cho tdm cua vong day tring
v6i 0. Vong day c6 thé quay quanh duong kinh MN. Pudng kinh MN vudng goc voi mit phing
chira ba truc cudn day. Vong day c6 dién tich S, dién tré R. Bé qua d) tu cam ctia vong day.

a) Giir vong day cd dinh, ¢ thoi diém t = 0 vécto cam Gng tir tong hop B tai 0 vudng goc voi
mat phang vong day. Viét biéu thirc cua suat dién dong cam (mg trong vong day va biéu thirc
momen lyc tir tac dung 1én vong day.

b) Tha cho vong day trén quay tu do quanh MN. M6 ta chuyén dong cua vong ddy trong tir
truong nay.

Cau IV (4,0 diém)

Cho mot khéi thiy tinh dang hinh try réng co tiét dién thang
nhu hinh 3. Cac gié tri ban kinh ngoai va ban kinh trong ciia khéi
lan Iuot 1a R va R' = R/2. Chiét suat ctia moi trudong bén ngoai va
phan khong khi nam bén trong héc try déu c6 gia tri bang 1. Chiét
suit cua khoi thuy tinh thay d6i theo khoang cach r dén truc d6i
xung theo quy luat

RZ
n, = 2+4—, (R/2<r<R).

r.2

Chiéu mot tia sang t6i mat ngoai ciia khdi thily tinh. Tia sang
nay nam trong me?tt phéng vudng goc véi truc ddi xtimg cua khdi va Hinh 3
hop véi phép tuyén tai diém tdi mot goc 1a i.

1. Chimg minh rang tai mot vi tri nam trén dudng truyén tia sang nam cach truc mot khoang la r,
goc 1¢ch cua tia sang ir so vdi phuong ban kinh ludn thoa man hé thuc: n rsini, =const.

2. Goc t6i i phai thoa man diéu kién nao dé tia sang t6i duwoc mat trong ctia khdi?

3. Goc t6i i phai thoa man diéu kién nao dé tia sang lot dugc vao trong hdc tru khong khi?

4. Tinh goc 1éch giita tia sang tGi va tia sang 16 ra khoi khdi trong cac trudng hop goc téi i = 30°
vai=60°
dx

>—— =arctan x.
X +1

Cho I

213



Cau V (4,0 diém)

Pé xac dinh mémen tir cia mot thoi nam cham (bac 10Am?), nguoi ta khdo sat dao dong cua
thoi nam cham treo nim ngang trong tir trudng.

Cho cac dung cu, thiét bi sau:

- M6t thoi nam cham hinh tru ban kinh r, dai ¢, khi lugng m;

- Soi ddy nhe du dai, mém, khong dén, khong dan hoi;

- Mot déng hd van nang hién s0;

- M6t dong hd do thoi gian;

- M6t khung day hinh try tron d3 biét truc dbi xtmg hinh hoc vudng goc véi thiét dién ngang cta
khung. Khung gém nhiéu vong, ban kinh trung binh R (R rat 1én so véi { Var);

- Mot nguén dién mot chiéu 9V;

- Bién tré, dao mach, day ndi;

- Céc gia do, gid treo dé bd tri cac dung cu thi nghiém;

- Thuoc dai, thudce kep.

Thanh phan nim ngang cia tir truong Trai Dét tai noi 1am thi nghiém c6 d6 16n Brp~ 0,35.107*T
va phuong chicu da biét.

Yéu cau:

a) Xay dung so d6 thi nghiém dé xac dinh mémen tir cia thoi nam cham.

b) Xay dung co s& i thuyét va cac phuong trinh can thiét.

¢) Dan ra biéu thic xac dinh mémen tir cta thoi nam cham.

d) Néu nguyén nhan gay sai sd.

o Thi sinh khong dwoc su dung tai liéu.
o Giam thi khong gidi thich gi thém.
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BQ GIAO DUC VA PAO TAO KY THI CHON HOC SINH G101 QUOC GIA THPT
—_ . NAM 2014
DE CHINH THUC Mén thi: THUC HANH VAT LI ‘
Thai gian lam bai: 90 phat, khéng ke thoi gian giao dé
Ngay thi: 05/ 01/2014

1. Ni dung dé thi
Xic dinh chiét suit cia chat 1am ling kinh

Cho mot lang kinh phan xa toan phan c6 tiét dién thang la tam giac vuéng can
ABC, canh day BC dai €. Lang kinh duoc 1am bang chat c6 chiét suat n. Mot tia sang
c6 phuong song song voi day BC va toi gap mat bén AB tai diém I; di vao ling kinh;
sau khi phan xa toan phan tir mat day BC thi 16 ra tai diém J & mat bén AC. Bo qua
hién tuong tan sic anh sang. Goi khoang céch tir I ¢én BC 1a h, khoang céch tir J dén
BC la h’. Bang cach do h, h’ va £ c6 thé xac dinh chiét suat n cia chat lam ling kinh
(goi tat 1a chiét suat caa lang kinh).
cau 1 (0,5 diém)

Thiét 1ap méi quan hé gira h, h’, ¢ va n.
Cau 2 (0,25 diém)

Vi c4c dung cu cho ¢ phan 2 dudi day, trinh bay phuong 4n thi nghiém dé xéac
dinh chiét suat cua lang kinh.
Cau 3 (0,5 diém)

Tién hanh thi nghiém vai cac dung cu di cho voi 10 tia sang toi; vé céc tia sang
t&i mat bén AB va tia sang 16 twong (tng & mat bén AC; lap bang s liéu do.
Cau 4 (0,5 diém)

Xu ly sb lieu: Tinh sai s6 va viét két qua xac dinh chiét suat cua lang kinh.
Cau 5 (0,25 diém)

Gié tri h trong khoang nao thi cho tia sdng 16 ra ¢ mat bén AC? Giai thich.
2. Dung cu
- 01 ling kinh phan xa toan phan tam giac vudng can, canh day dai khoang 110 mm,

day 15 mm;

- Mét sé thanh thang, tiét dién nho, dai 2,4 cm;
- 01 tim depron foam khé (20 x 30) cm;
- But chi va got bt chi;
- Thuéc thang dai 30 cm, d6 chia nhé nhat 12 1 mm;
- Giay tring kho A4.

Giam thi khéng gidi thich gi thém!



BQ GIAO DUC VA PAO TAO KY THI CHON HOC SINH G101 QUOC GIA THPT

T - NAM 2014
BE CHINH THUC Man thi: THU'C HANH VAT LI

Ngay thi: 05/ 01/2014

HUONG DAN CHUAN BI DUNG CU THI THU'C HANH
(Dung cho giam thi)
1. Trwéc gio thi 30 phuat

Giam thi chuan bi cho mdi thi sinh 01 ling kinh phan xa toan phan tam giéc vuong
can day ¢ 15 mm, canh day dai khoang 110 mm (co trong bo thi nghiém quang hinh
2_PTVL2046-58).

Chu y: Anh trén c6 tinh minh hoa, lang kinh c6 thé c6 kich thiréc khac chiit it voi
kich thudc trén, nhung phdi |1a lang kinh phan xq toan phan tam giac vudng can.

2. Pén gio thi, giam thi phat cho méi thi sinh
- Céc dung cu bo sung:
- Pé thi va tap giy bai lam.
3.Luuy
- Ca hai gidm thi trong phong thi phai ky vao “TRANG hinh vé tach roi”.
- To gidy “TRANG hinh v& tach roi” 12 mot phan bai 1am cua thi sinh, duoc thu
va ndp nhu mot to gidy 1am bai.
- Khdng can phiéu x&c nhan k§ niang thuc hanh thi sinh.



Ky thi chon HSGQG THPT Man thi: THU'C HANH VAT LI

Niam 2014 Ngay thi 05/ 01/2014
HQI DONG COI THI o L
" . Giam thi 1 Giam thi 2
Tinh/TP/Truong DH (K va ghi 1 ho tén)

Ho va ten thi SINN:.....ccsc s P

NG /Nt Sephach
NGAY ST (do Hoi dong cham thi ghi)
INOT SIN: ettt

TIUHONQG s

0P

SODA0 ANN:.......oooo e

chu y:

- Thi sinh can dién day di cac muc & phan trén. Ngodi ra, thi sinh khéng dwoc ky tén hogc dung bat ci ky hiéu gi dé
déanh ddu bai thi.

- Bai thi khéng dwoc viét bang muc do, bat chi (tree hinh vé), hai thir myc. Khéng duwoc tay x6a bang bat ky cach nao
khac ngoai viéc gach chéo 1én chd sai.

- Thi sinh ch7 1am bai trén tap gidy bai lam duwoc phat va khéng diroc thao roi tap gidy nay.

- Thi sinh khéng dwoc mang bat ki dung cu thi nghiém nao ra khsi phong thi.

- Thi sinh khong duwroc ra khéi phong thi khi chira hét thoi gian lam bai.

- Trai véi cdc diéu trén, bai thi sé bi logi.

Ky thi chon HSGQG THPT Man thi: THU'C HANH VAT LI
~ Nim 2014 Ngay thi 05/ 01/2014
HOLDONG Col T Giam thj 1 Giam thj 2
1 ruong (Ky va ghi r6 ho tén)

S6 phach
(do Hoi dong cham thi ghi)

Chuy:

- Thi sinh can dién ddy dit c&c muc ¢ phan trén. Ngoai ra, thi sink khéng diroc Ky tén hogc dung bat ciz ky hiéu gi d@é
danh ddu bai thi.

- Bai thi khéng dwoc viét bang muc do, bat chi (tree hinh vé), hai thir mue. Khéng duwoc tay x6a bang bat ky cach nao
khac ngoai viéc gach chéo 1én chd sai.

- Thi sinh ch7 1am bai trén tap gidy bai lam dwoc phat va khéng dieoc thao roi tap gidy nay.

- Thi sinh khéng dwoc mang bat ki dung cyu thi nghiém nao ra khoi phong thi.

- Thi sinh khéng diwoc ra khéi phong thi khi chiea hét thoi gian lam bai.

- Trdi v&i cde diéu trén, bai thi sé bi logi.



BQ GIAO DUC VA PAO TAO
PE CHINH THUC

KY THI CHQN HQC SINH G101 QUOC GIA THPT NAM 2014

Ngay thi: 05/01/2014

BAI LAM THI THUC HANH MON VAT LY
(Gom 03 trang + 01 TRANG hinh V& tach roi)

Piém bai thi

Giam khao 1
(Ho tén, chix ky)

Giam khao 2
(Ho tén, chix ky)

S6 phach
(do Hoi dong cham thi ghi)

Cau 1. Thiét 1ap mdi quan hé gitra h, h’, £ van




Cau 2. Trinh bay phwong an thi nghiém dé xac dinh chiét suét cua ling kinh



Cau 3. (Hinh veé c4c tia sang toi mat bén AB va tia sang 16 tuong tng ¢ mat bén AC dugc trinh bay trén
TRANG téach roi) ,
Bdng so liéu do (Don vi do dwoc ghi trong dau ngogc)

h | h | a | n h | h |  a | n
C )y P c )y [ ) C )y c )y Cc )

Cau 4. Xt ly s liéu: Tinh sai sb va viét két qua xac dinh chiét suit n cua ling kinh

Cau 5. Gia tri h trong khoang nao thi cho tia sang 16 ra & mat bén AC




BO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI QUOC GIA THPT
NAM 2014
HUONG DAN CHAM PE THI CHINH THU'C
Mbén: VAT Li
Ngay thi thir nhat: 03/01/2014
(Huéng din chdm gdm 08 trang)

I. Hr6ng din chung

1. Can bd chidm thi chAm ding nhu dap an - thang diém cua Bo Gido duc va Dao tao.

2. Néu c6 cau nao, ¥ nao ma thi sinh c¢6 cach tra 101 khac so voi dap an nhung van ding thi van cho
diém t6i da cua cu, y d6 theo thang diém.

3. Can bd cham thi khéng quy tron diém bai thi.

IL. Pap 4n - thang diém

Cau Noi dung piém

Cau | (4,0 diém)

l.a | - Xéttruong hop R <H, hai vat ro1 nhau sau khi vat M di dugc quang duong R, m di

dugc doan duong |. Dé dang chirng minh dugc moi lién hé van toc cia M 1a v; va van

A N -3 . . \
toc ciia m 1 v, theo biéu thirc v, cosa=v,sina = —+=tana.

V2
véi a la nira gée ¢ dinh cua hinh nén. 0,50
Bao toan co nang: %mvf + 2.% mv; = mgR
2
vf(1+2%j=2gR 2 - 20R1AN o
tan” o 2+tan” a

- Truong hgp R>H, hai vat ro1 nhau sau khi vat M di dugc quang duong H va vat do di

~ \ s , . A
dugc quang duong H/tana, tuong tu y trén ta ¢ v, CoOSa =V, Sina = — =tana

V2
lmvf+2.£mv§ =mgH 0:25
2 2
2
V2 (1+2L2j= 2gH = vz = 2gHan o
tan® a 2+tan‘ a
1b e, : Vv, . S
Tuong tu y trén, tinh dugc: v, cose =V, sing = —=tan¢. Trong d6 ¢ la ntra goc
V2
hop tdm cua vat M va hai diém tiép xtc véi vat m.
Béo toan nang lugng:
%va+2%mv§ =MgR (1-cos o) 050

1
v [1+2 =2gR (1-cos
1( tanchj 9R( ?)

e 2gR (1-coso)tan® ¢ V2o 29R (1-cos )
! 2+tan? @ 2 2+tane

Khi vat M chua ro1 khoi vat do, vat do chiu tac dung cua lyc nén tir vat M nén tiép tuc

tang toc. Khi luc nén bang 0, gia tdc cua vat dd bang 0, v, dat gia tri cuc dai.




Noi dung

Piém

bi khao sat sy phu thudc cua v, theo X = cose:

2r X =X)
1+cos® ¢ 1+ X?

(2X-3X?)(1+X?)-(X* - X*)2X
(1+X2)

v 29R (1-cos¢)cos’ ¢ _

2

= 2v,.dv, =29R

V, dat gia tri cuc dai <> cos® p+3cosp—2=0

0,50

= c0s ¢, =0,596.
¢, la goc gia tri cua goc ¢ khi vat M bét dau roi hai vat da.

1—cos’ @,

Tdc d¢ cua vat M: vZ = 2gR -
1+cos® @,

(1-cos g, )~ 0,384gR

Vat M con cach mit dat: h=H-R (1— coS (po)

0,25

* Bién luan:

- Néu H<R(1-cos@, )~ 0,404R thi vat M cham dat truéc khi roi cac vat d&, luc cham
dat goc ¢ thoamin H=R(1-cosp) = coso =1—g .

Van toc ngay truée khi cham dét xac dinh theo dinh ludt bao toan ning luong va lién hé
1-cos®
1+cos® ¢

:>v—\/2 (2R —H)H?
VYR HZ_2RH

van toc: v =2gR (1-cosg)

0,50

-Néu H >R (1-cos¢, ) ~0,404R thi sau khi roi, vt M chuyén dong roi tu do:

V, =4V +2gh :\/ZgH(l—O,legj

0,50

Ta co: Vat M chuyén dong déu khi d6 cao khdi tdm cua vat
khong thay doi. Lic vat ¢ sat O, d6 cao cta khéi tdm so véi
O 1a R. Liic vat & vi tri khe co bé rong 21, khéi tim & ngang
mat phéng OPQ. Khi di tur I dén T, trong tdm bi ha Xuéng
mot doan IH - R. Vit giéng nhu truot trén mat nghiéng co6
gbc nghiéng thoa man:
tanoc'=mztany— R :siny—tana.tanﬁ
OH l.cotB.cosy CoSy

Vit chuyén dong déu lic:
. R
tanoc'=0:>smy:TtanB= tano.tan

vo1 o la ntra goc & dinh cua hinh nén.

1,00




Noi dung

Piém

Cau Il (4,0 diém)

Tir d6 thi duong 12 ta d& dang 1ap dwoc phuong trinh duong thang di qua 12
P vi3p (1)
2V, 2

P=—

Tt phuong trinh trang thai cho 1 mol khi:

Vv ®)
Tu (1) va (2) rat ra:
P 3

RT=——2 V24 pV+ (3)
v, 2° 'V

0,50

Nhi¢t do cuc dai cua khi trong qua trinh 12 dugc xac dinh tir phuong trinh (3): nhiét do
cyc dai khi V = 1,49643V, (Nghiém cua phwong trinh 80V°—-3V2+10° =0, liy
nghiém trong khoang [ Vo, 2Vo])

T .« =680,108K

0,25

Lay vi phan loga phuong trinh doan nhiét TV®'® =const ta thu dugc
d_T+id_V:O:>m:—CVdT (4)
T C, V \Y

Mat khac trong qua trinh doan nhiét ta c6: dQ=dU+PdV =0=dU=-PdV. Thay P
tir phuong trinh trang thai
nRTdV n%a

RV )

dU =—PdV =—

0,50

két hop véi phuong trinh (4) ta thu dugc:

2 2

du=nC, dT+ 2av = d( nC T—VJ hay U=nC, T - va hay o —a.

0,25

Ta xét qua trinh 12, 4p dung nguyén li I trong qua trinh nay ta thu dugc
6y /2 3
do = 1,5+1], 05102V 2,4V ny
\
dQ =0 khi V¢ = 1,74869 V,.

0,50

Nhiét lugng khi nhan duoc trong qua trinh din theo qué trinh 12 tir V = Vo dén V=V¢ la

Ve
o = j dQ =4193,05J.
VO
Trong qua trinh nén dang tich 23, Cp>0, dT<0 nén dQ <0, trong qua trinh nay hé téa
nhiét. Trong qua trinh ting 4p dang tich 31 hé nhan nhiét. Nhiét lugng hé nhan dugc
trong qua trinh nay la
Q, =C, (T1 —T3) =6250J.
Nhiét luong téng cong ma khi nhan dugc trong cé chu trinh 1231 1a:
Q=0Q,. +Q, =10443,5].

0,50




Noi dung

Piém

Cong ma luong khi sinh ra khi thyc hi€én mot chu trinh 1231 chinh bé‘mg dién tich hinh
tam giac 1231 trén gian do PV, tir d6

A :%(po_%)(zvo -V,) :%Pov0 =1250J.

Hiéu suit cta chu trinh: H = g=11,9692 %

0,50

D4i v6i tac nhan 1a khi 1i twdong nhiét trong qua trinh 12:

do="2R 4PV pav=2vdr+ Lpav,

w2 mp 2 2

i

thé P tir cong thirc (1) ta dugc
Fo V+§PO)+Z(—
v, 22
R RV VAL RV V=T

4V, 4V, 4

(2, 21 gy
4V, 4

P vi3pyav

5
dQ =2 Vvd(-
Q=7 vl 2V, 2

D@ thay dQ = 0 khi V¢ = 1,75V, va ch y trong qua trinh dan tir trang thai 1 dén trang
thai 2 thi dv>0.

0,50

Do d6 trong qué trinh din theo qua trinh 12 tir V = Vo dén V=V thi hé khi nhan nhiét
(dQ>0) va trong qua trinh tiép theo tir V=V dén V = 2V, hé khi téa nhiét. Nhiét luong
khi nhan dugc trong qua trinh dan theo qua trinh 12 tir V = Vo dén V=V¢ la

V,
¢ 27
=1dQ=—P)\V,.
Quc V{Q 5 PV

Trong qua trinh nén déng ap 23 hé toa nhiét, dé dang tim duoc nhiét do tai trang thai 3
tir phwong trinh trang thai: T3 = 0,5T;. Trong qua trinh ting ap dang tich 31 hé nhan
nhi¢t. Nhiét lugng hé nhan dugc trong qué trinh nay la

5

m om
Q31 = _Cv (Tl_Ts) = RTl = POVO :
1) 4 u 4
Nhiét luong téng cong ma khi nhan dugc trong ca chu trinh 1231 la:

67
Q:QlC +Q31 :ﬁpovo-

Cong ma lugng khi sinh ra khi thuc hién mot chu trinh 1231 chinh bﬁ“mg dién tich hinh
tam giac 1231 trén gian d6 PV, tir d6

1 R 1
AZE(PO—?O)(ZVO _Vo):ZPoVo-

Hiéu suit cua chu trinh: H = g = 6% ~11,9403%.

0,50




Cau Noi dung Piém
Cau 111 (4,0 diém)
1. | Do tac dung cua tur truong, quy dao cua vat la cac nira
dudng tron nhu trén hinh vé:
Trong tur truong gl duong kinh quy dao va chu ky
chuyén dong cua vat 1a:
2Mv 27M
d=—-T-= (1)
qB, aB,
Trong tur trudng BT duong kinh quy dao va chu ky 100
chuyén dong cua vat la: 7
2Mv 27M
d=—T,= 2)
B, B,
Nhu vay thoi gian vat di hét 1 vong trong hai tir truong
la:
To ﬂ(i+i] @)
g (B B,
Sau thoi gian rat dai, co thé coi gan dung vat di duoc N rat 16n vong trong hai tir
truong.
2Mv,( 1 1
o 1,00
. N(d,-d) q \B B,) 2v, B,-B, 2 k-1 y
NT nM(l 1] n B,+B, mk+1 °
q\B B,
2. | Quy dao cua hai vat s€ giao nhau tai A nhu hinh vé. Goi Oy, y
0, lan luot 14 tdm quy dao tron ciia hai vat trong ving tir i
truong Bi; Ry va R; 1a ban kinh quy dao cua cac vat trong O,
cac vung tir truong. Do cac vat dugce bian vao trong tir trudng B
v6i cac dong luong bang nhau nén ban kinh quy dao cia 050
chiing trong cac vung tr truong 1a nhu nhau: R
01A = 0,A = AO,0 = A0,0 = ¢ % X
2
Thoi gian vat thir nhat chuyén dong dén A 1a: t, = iT1 = oM
2n qB,
Thoi gian vat thir hai chuyén dong dén A 1a:
tZZL (PT' —m+@ 0’50

+—T' =
2 2n qB, qB,
v6i T'y va T' 1a chu ky chuyén dong ctia vat thir hai trong cac ving tir truong;
T = 2mm T = 2mm
9B, aB,




Noi dung

Piém

Cac vat mat thoi gian nhu nhau: t; = tp = At

suy ra: (PMznm+(Pm:m=L *)
qu qBZ qu M (P+7

0,25

Ta con c6: AABO ~ AO AB= AB 2R ’ ’ \/7 23|n—
1

2arcsin ‘/
E+ 2arcsin ,/i
k 2k

. 1 m
= ¢ = 2arcsin,|—, thay vao (*), ta dugc: — =
¢ ‘/2k y vao (*) M

0,75

Cau IV (4,0 diém)

Dua vao quy tic luong tir hoa

h nh
L.=myvr =n—->V =
2n 2nm,r,

1)
va dinh luat hai Newton cho chuyén dong tron cia electron:

m,v: kzZe?

o @)

n n

RUt v, tir (1) thay vao (2) ta tinh dugc:
2

fh = ”2-% n” 2

4nZem Kk z
h2

" 4rPe’m K

(3)

=0,53.10"m (3a)

12 quy dao Bohr thtr nhat cho nguyén tir Hydro.

0,75

Ning luong chuyén dong cua electron trén quy dao n:

£ _ m,v. kze’  kze* 7 2n’e'mk’
"2 r 2r n>  h?

n n

0,25

Ban kinh quy dao n = 2, vén toc, chu ky chuyén dong cta electron trén quy dao d6 bang
r,=4a=4.0,53.10"°=2,12.10""m

oh 6,62607.10™

= — —-=1,00215.10°m /s
2nm,4a  4.3,14.9,1094.10°.0,53.10

V, =

6
o=z =M =5,15.10"rad / s
r, 21210

S6 vong quay tong cong trong thoi gian t=107s 1a
ot 5,15.10°.10°°

N=2 22222 =7 £8,2.10° vong
2n  6,2832

0,50

Tan sb va budc song birc xa dién tir khi electron chuyén tir trang thai E,_ vé trang thai

E,. duoc tinh bang cong thirc:




Cau Noi dung Piém
22,412
A N R 2 EE N ERE
Aom h - h°c m° n m n
2,.41,2 0,50
R=m, 22K _109738.10" m*
h°c
13 biéu thirc va gia tri 1y thuyét ctia hing s Rydberg.
4.a | Trong biéu thirc 1y thuyét ctia hang s6 Rydberg, chung ta thay khdi lugng me bang khoi
luong rat gon
m.M m, .
- m m*’( __j 0,50
m+M . M ,
M
\ me
Hay la Ry =R(1_Vj
Cho Hydro m,, =1836m,, nén
7 1 4 " 0,25
R, =109738.10"| 1-—— |m~ =1,09678.10"m
1836
4.b | Cho Heli m,,, =7298,33m,, nén:
7 1 -1 7 -1 025
R,.=109738.10"| 1- - m—=1,09723.10'm
4.c 2 2
Ta co: E=R[Z—2—Z—2j
A m- n
voi Ry, = o va Z, =1,Z,, =2 nén biéu thirc trong ngodc cho Hydro va cho Heli
1+—2
M
déu bang 5/36 va hiéu cta cac budc song duge xac dinh tir hiu cac hang s6 Rydberg. 050
Lay vi phan 2 vé
P
A 36
hay —dkzikzdR _ R
36 i R2
36
Tir d6 gia tri gan dung cua hiéu cac budc song
— -3 [o]
| AN |=Ay — Ay ® iKZAR = RHse Ru _ 5 0,00044.10 ~2,63A 0,50
36 O R 2(1,09678.10°)?
36 36
Cau V (4,0 diém)
1. | Theo dinh Iy vé dong ning: eU= W,
Nang lugng € cua photon téi thod man: 0.75
e="C W, —eUss="C —eU— U= <10V
}\’ }\‘min e>\’min




Cau Noi dung Piém
2.a | Goi A va \' 1an luot 1a budc song cua cac photon tGi va photon tan xa.
Ky hiéu E va pe lan luot 13 ning luong toan phan va xung luong (dong luong) cua
electron trudc va cham, Eg = mec? 1a nang lugng nghi cia electron. Theo dinh luét bao
toan nang lugng va xung lugng ta co:
E+E=mec2+%—>E=Eo+s’—s 1) 0,75
_ h. . +f3h
sinpg=—sinf=—-— 2
P sin¢ = >3 )
p, COS +Dcose—p Ccos +L—— 3)
AR AY AT
khtr ¢ tir cac phuong trinh trén ta co
p2 Sinz = ﬁ pzcc)s2 - (D_L]Z RN p2 = (D_sz ﬁ
R TS VT ARG VURPTY 7Y
Suy ra
1 1 1 e’ +¢e'% —gg'
2 _h2| _— e I
pe - h (7\’2 + }\‘!2 }\,}\,’j C2 (4) 0,75
Mat khac, tir cong thirc nang xung lugng Einstain(E = p’c’+ méc“), ta c6 (Ap dung
1))
0 E-E2 (E,+¢'-€) —Ef &+’ —2e'e—2E,e+2E. ©)
e C2 CZ C2
T (4) va (5):
2 12 ' 12 2 le '
e +e : gg’ g +e —2¢ : 2E e+ 2E ¢ 28 - 2E,e—¢'s
C C
Hay: 0,75
1—£=L%AK=K—X'=L—>K'=K—L (6)
e ¢ 2E, 2m.c 2m.c
Thay A = 0,125nm ta tinh dugc A' = 0,1238nm.
2.b | Theo cong thirc tinh budc song de Broglie, ta co:
A= o__fC = ~0,1244nm 1,00
Pe \/82+8'2—88’ \/1 1 1
7+ 2 ’
AT AT AL




BO GIAO DUC VA PAO TAO

NAM 2014
HUONG DAN CHAM PE THI CHINH THUC
Mon: VAT LI
Ngay thi thir hai: 04/01/2014
(Huéng dan chdm gdm 08 trang)

I. Hr6ng din chung

1. Can bd chiam thi chim ding nhu dap an - thang diém cua Bo Gido duc va Dao tao.

KY THI CHON HQC SINH GIOI QUOC GIA THPT

2. Néu c6 cau nao, y ndo ma thi sinh cd céch tra loi khac so voi dap an nhung van dang thi van cho
diém tdi da cua cau, y d6 theo thang diém.
3. Can bo cham thi khdng quy tron diém bai thi.

IL. Pap 4n - thang diém

Cau Néi dung Pi¢m
Cau | (4,0 diém)
*Vat chiu tac dung cua 4 lyc:
+ Trong luc P hudng theo phuong thang dimg xubng dudi.
+ Phan lyc N hudng vudng goc v6i mit phang nghiéng.
+ Do day ludn cing nén vat chuyén dong tron quanh O. Lyc ma sat fys huéng doc theo mit
nghiéng vudng goc vai soi day va nguoc chiéu voi chiéu chuyén dong.
+ Luyc cang day T hudng doc theo soi day vé O.
* Do chi c6 trong lyc P va phan lyc N 1a cé
thanh phan hudng theo phuong vudéng goc
v6i mit phang nghiéng nén:
N=mgcosa = f_  =umgcosa.
* Xét vi tri diy hop vGi phuong ngang mot 0.75
goc bat ky 1a o (rad) va c6 van tdc tirc thoi
v. Chon mdc tinh thé ning tai vi tri thip
nhét cua vat.
* Trude khi vat dao chiéu chuyén dong:
%mv2 = mgR sin ¢sin oo —umg cos a..R.¢ (1)
mgsin o.Cos @ —umg cos o = ma,, 2
T—mgsinmsin(p:mam:m?v2 3)
1. | Vatdung lai khiv=0. T (1) suy ra
138
sin(posinoa=u005a.(p0:>p:tana'sm% _N3 2 _ 3 0.1
@ 2n 4n
3
2. | Do 16n van toc dat cuc dai dia phuong tai vi tri ag = 0 ("vi tri can béng"). Mat khac, do co

nang cua vat giam dan va dong nang luén nhé hon co nang nén de thay dong nang cua vat

dat gia tri 16n nhat khi di qua "vi tri can bang" 1an dau tién.




Noi dung

Piém

u 33

Tu (2) suy ra: Sino.CoS @, = pcosa = CoSp, = ——=—— = ¢, =1,1445rad
tana  4n

0,50

Thay vao (1) ta tinh dugc v = \/ZQR(Sin asin g, —pe, cosa) ~1,32m/s.

0,25

Do T phu thudc vao dong nang theo (3) nén T dat gia tri 16n nhét tai mot vi tri nao do6 trude
khi vat dao chiéu chuyén dong.
Tu (1) va (3) taco

2

v =3mgsin a.Sin @ —2umg cos o . 4)

T=mgsinasinp+
Dé tim gia tri 16n nhat cta T, ta ldy dao ham cua T theo ¢ va dit bang 0

d—T=3mgsinaCOS(p2—2umgCOSOL:0:>COS(p2= 2 =£
do 3tana.  2n

= ¢, =1,29rad .

0,50

Thay vao (4), ta tinh dugc: T=mg (3Sin asine, —2ue,.cos oc) ~0,0907N .

0,25

Sau khi vat dao chiéu chuyén dong, luyc ma sat ddi chiéu
mgsin o.CoS ¢+ pumg coso. = ma,, (5)
Gia tdc tiép tuyén ctia vat bang 0 khi:

mgsin o.cos ¢, + pmgcoso = 0= cos ¢, = e

tana
= ¢, =(n—o,)rad ~1,997rad. Hay ¢, ~114,4° ¢, 1a "vi tri can bing" méi.
Vi tri vat dung lai 1an dau tién cach vi tri ¢, khoang 0y = 5,6°
O cac vj tri 1éch it so voi vi tri nay, @=0,+0 voi 6 dunho, tir (5) ta co:
ma,, = Mgsin o.CoS @ + umg Cos o
=M sin o.CoS @,.C0S O —mMgsin o..Sin ¢,.Sin 0+ umg cos o
~-—mgsin o..Sin ¢,.0

. ino.sin , , s
- m%e —0 = Chuyén dong cta vt c6 thé xem Ia dao dong didu hoa quanh

vi tri @, v&i "bién do" 0o trude khi vat doi chiéu chuyén dong 1an thi hai.
— Vit dung lai tai vi tri: @, =@, —0, =29, — @, .
Tai vi tri nay, thanh phan song song véi mit nghiéng vudng goc véi day treo cua trong luc
mgsin a..cos ¢ nhé hon luc ma sat nghi cuc dai pmgcoso Nén vat ngimg chuyén dong.
Tong quang duong vét di duoc cho dén khi dimg lai 1a:

L=R(2¢,—¢,)=R (3¢, +2¢, —21)~0,92m.

1,00

Cau Il (4,0 diém)

Goi khoi luong hoi nudc bao hoa ¢ trang thai ban dau 1a my, khoi luong nude 1la my va sO
mol khong khi 1a n. Thé tich hdn hop hoi nuée va khong khi & trang thai ban dau 1a Vi. Ap
suat hdn hop khi ban dau 1a P; = Ppng + Py, trong d6 Phny = P 13 ap sudt riéng phan cia
hoi nuée bao hoa va khong khi & thoi diém ban dau.

— Phint = Pik1 = Poh = P1/2.

1,00




Cau N¢i dung Diém
Khéng khi tuan theo phuong trinh trang thai khi li tuong nén trong qua trinh ding nhiét:
V, P
PV, =Py, V, >P,,=—2P,, =-=+.
kk1® V1 kk2* V2 kk2 V2 kk1 6
Ap suét hon hop hoi nuéc va khong khi lac sau 13 P, = P1/2
— Ap sudt riéng phan ctia hoi nu6c: Pp = P1/2 — P1/6 = P1/3 < Py,
Vay hoi nudc ¢ trang thai cudi 1a hoi kho hay toan bd nude trong xi lanh di hoa hoi hét. 050
Khéi lvong hoi nudce ¢ trang théi cudi m = my + m. ’
2. | Tacd cac phuong trinh trang thai:
I:)hnlvl :ﬂRTa Phnzvz :mRT _)ﬂ:—PhnZVZ =2 —)&:1 1700
[ [ m. PV m,
3. | Trudc tién can tim trang thai C ma tai d6 nudc vira héa hoi hét.
Goi thé tich cua hé trong trang thai nay 1a V. O trang thai ndy nudc vira hoa hoi hét nén ap
suét cua hoi nudc Pinc = Pon = Phni. Khdi luong hoi nudc trong trang thai C 1a 2m;. Ta viét
cac phuong trinh trang thai cho hoi nude va khong khi:
p v, =2MgTp v -MRT v -2V,
K [
Pl
PacVe =NRT =PV, = Pyc = Z
Ap suit 1én thanh binh P¢ = Pinc + Puc = 3P1/4. 1,00
+ Khi V, <V <V, hoi nuéc 1a hoi bio hoa, ap suat hoi nudc Pp, = Ppn. Ap suat khong khi
Puk = Pia Vo/V va ap sudt Ién thanh binh:
P V,
P=P,+P, =21+ |.
hn kk 2 ( V j
+ Khi V. <V hé chi gdm hoi nuéc va khong khi, ap suat 1én thanh binh:
3V,
P =P + Py :P12_\/l
* Ta ¢6 dd thi nhu hinh vé:
10§
0.9
0.8
P
07}
[ 0,50
0.6F
05! ‘
1.0 15 2.0 25 3.0

Sl<




Noi dung

Piém

Cau 111 (4,0 diém)

Ta di xét cac thanh phan tir trudng trén truc 0x va 0y:

szBosinwt—lBOsin mt—z—7T —lBosin mt+ﬁ
2 3) 2 3
:Bos,incot—lB0 ZSinmt.COSE =§Bosincot
2 3] 2
B :—EBosin(wt—z—n +£Bosin wt+ﬁ]
Y 2 3 2 3
3

:—BO.Zcosmt.sinE = EBO cos ot
2 3 2

0,75

3
2 2
B=1/BX+BY:§BO

0,50

. B
tan goc hop bdi vécto B va truc OX: tanop = B_y =tanot > p=ot+kn (ke 2)

X
Van tdc goc clia vécto B nhéan dugc bang cach dao ham goc ¢ theo t: ¢ = w; nghia 14 véc to

B quay trong mit phang Oxy véi van toc goc o ding bang tan sd goc cua dong ba pha, theo

chiéu tir cudn day c6 dong dién som pha sang cudn day c6 dong dién tré pha hon.

0,50

Trong k¥ thuat, mudn thay doi chiéu quay cua dong co, chi can trdo vi tri cia 2 trong 3 dau
vao & 6 cam cua mang dién ba pha. Viéc lam nay lam cho tinh sém pha hay tré pha ciia cac

dong dién trong cac cudn day thay ddi, tir truong s& dao chiéu quay.

0,50

3.a

Tir thong qua khung day S lic d6 1a: ® = BS = g B,S cosot
Suat dién dong cam tmg trong khung dugc tinh theo cong thic:

e=-d =§BOSm sin ot
2

0,25

Trong khung day c6 dién tré R va do tu cam L, xuat hién dong tuong ng:
- 3B,Sw

Sin((ot—(p); véi Z= R2+(c0L)2;tan(p:%L

3B,Sm

Boquaddtucam L thi: Z=R; p=0=1i= Sin(cot);

Momen lyc tir tdc dung 1é€n khung:

22 2c2
M, = BiSsin ot = 2o Cgin? ot = 250> @
4R 8R

[1-cos(20mt)]>0

0,75

3.b

* Cho khung day c6 thé quay tu do quanh truc d6i xtmg.
Xét khung tai thoi diém khung quay véi toc d6 goc ', tir truong B hop v6i phap tuyén cua
khung goc a (0<a <m).
Twr thong qua khung:
do

® = BS :EBOS coso :>e:——:§BOSSina.d—a:§BOSSinoc.(c0—w')
2 a2 da 2




Noi dung

Piém

i 3B,Ssina (0-0)

2R
Momen lyc tir tdc dung 1€n khung:
9B?S’ sin® a

M, =BiSsina =
4R

(0—0")>0

Nhan xét:

+ Vit ludn chuyén dong nhanh déan.

+ Luc goc léch o thay doi tir 0 dén n, ban ddu momen luc tir ting dan roi sau d6 giam dan.
Ldc o thay d6i dén m, chiéu dong dién qua vong ddy dbi chidu — chiéu phap tuyén thay
dbi, goc giira tir trudng B va phuong phap tuyén thay ddi vé 0. Qua trinh lai lap lai nhu trén.
+ Mbmen luc phu thudc vao do léch giira tbe d goc cua vong diy va cia tir trudng quay.

* Vay: vong day chuyén dong nhanh dan voi gia toc goc thay ddi lién tuc theo thoi gian.
Gia toc gbc tang dan tir 0 dén mot gia tri cuc dai 16i lai giam dan vé 0, sau d6 tiép tuc lap lai
cac bién ddi twong tu nhu vay nhung gia tri cuc dai ngay cang giam dan con thoi gian thuc

hién mot bién d6i ngay cang dai (do d6 léch ®w— ' giam dan).

0,75

Cau IV (4,0 diém)

Chia khoi thanh céc 16p tru mong. Chiét suat cua céac 16p tru coi 1a khong doi.
Tai mat cua 16p tru cach tryc 1a (r + dr), theo dinh luét khuc xa anh sang:
N,.q SiNI,4 =N, siNi’

r+dr

(r+dr)sini

r+dr

r+dr (1)
=N

e =n, (r+dr)sini’

r+dr r+dr

Tai hai mat cua 16p try, sir dung dinh ly ham s6 sin:
sini' ., T
sini,  r+dr

=n,(r+dr)sini',, =nrsini,  (2)

r+dr

Tu (1) va (2), tong quat hoa 1én ta duoc:
n.rsini, =const =Rsini

1,00

Ap dung cong thic trén:

Pé dén dugc mit trong cua khéi thay tinh thi:

J3R

1.R.sini= \/Eg.ég'Sin iR' f;'—?é——'::> i< 6()0

0,25

Dé lot dugc vao trong hoc rong thi

LR.sini =1§sin i < % —i<30°

0,25

, . . .. Rsini , sin®i, R?sin’i
Taco: R.sini=nrsini, =sini, = = tani, = —— == 5
n.r 1-sin“i, n;r-—R*sin“i

Ma dya vao hinh hoc: r.de=dr.tani,

RZsin%i dr

=dp= 1
2r: +R? (4_Sin2 ij r

0,50




Cau N¢i dung Diém
* Trudng hop 1: goc t6i i = 30°
R
:d(p:\/EZR dr:>Aq):2_[ \/EZR drzﬁ
4r B2 2
Goc léch gitra tia téi va tia 16 la: 1,00
a=n—-Ap-2i =E—£zl,39rad.
3 2
* Trudng hop 2: goc t6i 1 = 60°.
R?sin’i dr 3R* dr
= o= 1 T Ve -R' T
2r2 +R?| = —sin?i | " r- '
4
R 2 R
3R dr
PSP Y S S Y
RJ/.Z 8r'—2R* r RJ;Z
bat
e 1,00
r
R% [— -1
2 2
t= 2 1= 8rd2 dr=—YR% gt
r
R? ‘;:2—1
B2 V3
R2dt dt J6 & ~6n
Ap=+/6 =6 = arctan(t)] ==
? { 8r’ '!2(t2+1) (¥) 6
Tuong tu ¢ trén ta tinh dugc: o =2n—-Ap—2i= 8—(;/6 n~2,91rad.
Cau V (4,0 diém)
a. | Bo tri thi nghiém nhu hinh vé:
.
.
.
.
.
.
.
/
Nam chéam :
/
/ 0,75
.
.
.
Gid do []

C6 dinh vi tri dat khung day (thang dtmg) va vi tri treo nam cham trén truc cua khung day.




Cau N¢i dung Diém
b. | 2. Tir truong tai vi tri treo nam cham gdm: B=B, +B,,
v6i B, ~ N&I, co thé viét dudi dang B, = Al trong d6 A 1a hang sb phu thude vao vi tri,
s6 vong day va ban kinh R, | 12 dong dién chay qua khung.
Chon phuong B, //B;ytacé B=B,+B;, =Al+B,,
Phuong trinh dao dong M = I,y hay pBa=-I,y > a "+T—Boc =0
qt
. | 1T?
Chu ki do déng T =2 |- tir do: Y
uB 1,50
1 H p H
— = B, +B.,)= B, + B
T 4l (By +Bro) an’l, ¢ Al
it x = | (cuomg do dong dién) va y = % N
tacoy=ax+b
trong d6 a= M;“\ , b= Lzl ™ x =1
An’l, An’l,
Db thi ¢6 dang nhu hinh vé bén:
C. . ) ) 4’| N
M6 men tir cua théi nam cham p = Th;
TD
céc hé sb a va b co thé duoc xac dinh bang phuong phap db thi hodc phuong phép binh
phuong téi thiéu.
* Biéu thirc md men quan tinh Iy
M6 men quén tinh d6i véi truc ox:
2
Chia thanh cac dia mong va dung dinh li Huyghen-Steiner tinh mé men quén tinh cua dia
mong dbi vai tryc 0z va oy
1,00
/?\Z
o 4
dl 71y
9 e /

-~
(@)

|
1
|
_——-—m T T T~
|
|
|
|
|
-~
|
|
|
|
|
o
— - I —
|
]
|
|
|
v

-

-




Cau N¢i dung Diém
2
i, =di, = F9M 2
4
L 2 2
R (
L, =1,=2[dl :m{—+—J=I t
’ ! 4 T12)
d. | 4. Nguyén nhan gay sai s6
- TUy theo d¢ lon caa I Néu lg 16n, dao dong khong rd rét = can hd tro By khung day
(tang dong)... 0,75
- Tir truong TD khong dong nhét trong khu vuce do.




BQ GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA THPT

PE CHINH THUC NAM 2014

PAP AN VA THANG DPIEM
PE THI THUC HANH

Mén Vit Iy

Cau Néi dung Piém
1 | Thiét Iap moi quan hé gitra h, h’, £van 0,5
h+htan(45+i) +h'tan(45+i)+h' =¥ .
(h+h)[1+ tan(45 + )] = £ H.ve
VZ, o 025
. sin(45+1i) 5 (cosi+sini) cosi+ sini
tan(45 +1i) = — = = - —
cos(45+i) 2 .. .. cosi—sini
- (cosi + sini)
2cosi
[1+tan(45+i)] = —————
cos i — sini
i at khic xa: sini = —— - ’ _ 1 _ 1 a2
Theo dinh luat khic xa: sini = T COSL= 1 onZ = Tom 2n?® —1,
do do:
[1+ tan(45 + )] Vo — 1 2
an ] = =
Vonz—1-1 q___1
’ ) 2n? —1
h+h' = —(1 ——) B.thirc
2 2n2 —1 0,25
1 2a\7%] .. ,
n—\/z[1+(1—7) ],VO’Ia—h-l-h.
2 | Trinh bay phuong an thi nghiém d¢ xac dinh chiét suat cia lang kinh 0,25

A

S i}
LN ! Mt
B \ / C

- it ¢ dinh ban ling kinh trén to gidy A4 dugc dat trén tim depron foam. Dung bt
chi v& mot tiét dién thing cua ling kinh. Sau d6 bo ling kinh ra, v& 10 doan thang song
song voi day BC, toi gap mat AB tai cac diém Iy, Iz, I3, v.v... Khoang cach giira hai
doan thang lién ké 1a 2 mm hozc 3 mm.

- Pit lai lang kinh sao cho trung khop véi tiét dién thing vira vé & trén. Cam thing
dung 2 thanh thang trén mot duong thang song song véi day BC (thi du trén doan Pily,
mot thanh thang tai diém P1, mot thanh thing sat diém téi 17).

- Pit mat nhin vao mat AC, hra chon phuong nhin dé quan sat thiy anh cua 2 thanh
thang tai P1va I, tiép d6 do va cim mot thanh thang tha ba tai diém J; st mat AC, sao
cho khi mat nhin vao mit AC thi thiy thanh thang tai J; thang hang vai anh cua 2
thanh thang tai P1 va |..




- Trén phuong nhin, cam thém mot thanh thang tha tu tai diém Qi, sao cho mat nhin
thdy 2 thanh thang tai Q1 va J1 nam thang hang véi anh cua 2 thanh thang tai P1 va |1

- Lan luot tién hanh thi nghiém nhu trén voi cac doan thang Pala, Psls, ..., Piolio.

- Bo lang kinh ra, v€ c4c tia tdi va cac tia 16 twong ing. Po L va hy, hy, ..., hio; h1’, hy’,
..., h1o”. Ghi cac gia tri vao Bang s6 liéu. Tinh n theo cong thic:

n=\/;[1+(1—27“)_2],v6ia=h+h'

0,25
Tién hanh thi nghiém véi 10 tia sang toi 0,5
Hinh V& céc tia sing toi mat bén AB va tia sang 16 twong tng & mat bén AC (dé tham khao)
H.vé
0,25
Bang s6 liéu do véi L = 147 mm (d@é tham khdao)
h h’ a n h h’ a
(mm) | (mm) (mm) (mm) (mm) (mm)
3,0 32,0 35,0 1,52
5,0 30,0 35,0 1,52
7,0 29,0 36,0 1,56
10,0 26,0 36,0 1,56 Bang
13,0 22,0 35,0 1,52 025
15,0 21,0 36,0 1,56 ’
17,0 18,0 35,0 1,52
20,0 16,0 36,0 1,56
23,0 13,0 36,0 1,56
25,0 11,0 36,0 1,56 |
Thi sinh do voi 6 duong tro lén thi cho du 0,25 diém, con do voi 5 dwong tro xuong thi
chi cho 0,125 diém
Tinh sai so va viét két qua tinh chiét suat cua lang kinh 0,5
Xi'n 0,25
n= = 1,54
" 10 10 S.s6
An; = i —n;; An = 21140 — g 02 0';‘5’
, , n=15410,02 q ’
(Néu thi sinh lay |An,,.,| = 0,05 lam sai s6 van chap nhén, cho du diém)
Gia tri h trong khoang nao thi cho tia sang 16 ra & mat bén AC? 0,25
£ r N _ 1 ~ ~ Lo 14 b o , -
Dleu h"=0thih = 2(1 —m) s€ khong co tia 10 ra khoi mat AC. Voi 0 < h < 0.5
1 N s i1z Ye L ;
> (1 - \/ﬁ) s€ c0 tia 16 ra khoi mat AC.

Vi du: Véi céac so ligu € = 147 mm; n = 1,54 thi h= 35 mm. Tizc 12 0 < h < 35 mm sé
co tia 16 ra khoi mat AC.




BO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT

PE THI CHINH THU'C NAM 2015
Mén: VAT LI
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thir nhat:  08/01/2015
, (Pé thi ¢6 03 trang, gom 05 cau)
Cau | (3,5 diém).
1. Cho mot co cdu bao gdm mot vong day cing TE ﬁ

dan dién tét co ban kinh Ry va mot thanh kim loai g
cing, mot dau co6 thé truot trén bé mat vong day va
lubn tiép xuc v6i vong day, dau kia gin cb dinh véi
mot truc quay thing dimg di qua tam vong day. Vong
day va thanh kim loai cung nam trong mdt phang
ngang. Hai dau truc quay duoc ga trén hai 6 truc vong
bi ¢6 dinh. Trén truc cua thanh kim loai cé gan mot

r(‘)ng roc ban kinh Ry, khéi lugng khong dang ké. Co

<—-U—52 \

T

H|nh 1

+

cau duoc dat trong khéng gian cé tir truong déu B vudng goc voi mat phang vong day. Nguoi ta
quan vao rong roc mot soi day dai, manh, nhe, khong dan. Pau day dugc vit qua mot rong roc khéc
va ndi voi vat nho co khdi lwong m. Vong day, thanh kim loai tao thanh mot mach kin qua bién tro
R va nguon dién c6 hidu dién thé U khong dbi (Hinh 1). Ban d4u bién tro dugc didu chinh dé vat di
Ién, sau do6 thay doi bién tro dén gia tri Ro dé vat m duoc nang 1én véi toc do v khong doi. Tinh Ry.
Bé qua moi ma sat Va momen quan tinh b truc. Coi dién tré tiép xuc, day ndi va thanh kim loai &
khong dang ké. Gia toc trong trudng lag.

2. Co cau vong, thanh va h¢ nguon ¢ trén duoc
thay thé bang mot dia tron bang nhom c6 dién tré suat
p, ban kinh Ry, bé day d. Pia co truc quay thing dung
vudng goc v4i bé mit dia va di qua tam dia, hai dau
truc quay duoc ga trén hai 6 truc vong bi ¢ dinh. Chi
mot phan dién tich nho cua dia, hinh vuéng c6 dién

tich S, chiu tic dung ctia tir trudng déu B vudng goc Hinh 2 m
v6i bé mat dia (Hinh 2). Biét khoang cach trung binh

cua vung tu truong tac dung lén dia dén truc quay la r. B6 qua moi ma sat va momen quén tinh 6
truc. Gia tdc trong trudng 1a g. Tinh van tdc 16n nhat cta vat.

Cau 1 (4,0 diém).

Mot may diéu hoa nhiét do hai chiéu hoat déng theo chu trinh Cacnd thuan nghich lam viéc gitra
ngudn nhiét co nhiét do tuyet d6i T, (bén trong phong) va ngudn nhiét c6 nhi¢t do tuyét dbi T,
(khong gian rong bén ngoai phong). Khi hoat dong lién tuc mdy ti€u thu cong suat P tir duong tai
dién nang. Khi may lay nhiét luong tir bén trong phong va truyén ra bén ngoai dé lam mat can
phong, may la mot may lanh. Ngugc lai, khi may hap thu nhiét luong tir bén ngoai va nha vao trong
phong dé suoi 4m, may 1a mot bom nhiét Iu’o*ng Do phong khéng hoan toan cach nhiét nén xay ra
qua trinh truyén nhiét gitra moi truong va phong. Qua trinh truyén nhiét tuan theo phuong trinh

Q= A(Tn —Tp)t v6i A 12 hé sb truyén nhiét va dugc coi 1a khong doi, t 1a thoi gian. Dé duy tri
nhiét do trong phong, may diéu hoa nhiét d6 duoc kiém soat béng mdt bo diéu khién mo-téit thong
thuong. May lanh sé hoat dong khi nhiét do trong phong cao hon gié tri nhi¢t d¢ dat trudc va tam
ngfmg hoat dong khi nhiét do trong phong thap hon nhiét do dat trudc. V&1 bom nhiét luong thi viée
mo-tat 1a ngugc lai.

1. Mua hé, khi nhiét d6 méi truong bén ngoai 1a 37°C, néu cho may lanh chay lién tyc thi nhiét
do thip nhét trong phong dat dugc 1a 17°C. D& may lanh chi hoat dong 40% trén tong thoi gian thi
can dat cho may ¢ nhiét do bao nhiéu?
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2. Mua déng, néu cho bom nhiét luong chay lién tuc thi nhiét d6 cao nhat bén trong phong dat
duogc 1a 27°C, tim nhiét d6 moi truong bén ngoai. Dé may chi hoat dong 40% trén tong thoi gian thi
can dit cho may & nhiét 6 bao nhiéu? , ‘

3. Mot gia dinh ¢6 hai can phong (m6t va hai) nhu nhau va dugc lap hai di€u hoa nhiét do hai
chidu giéng hét nhau. O mot thoi diém nao d6, nhiét d6 bén ngoai dang 1a 25°C, phong mot ding
méy dé 1am mat va dat nhiét do & 24°C, phong hai thi lai dung dé su¢i 4m va dat nhiét do ¢ 26°C.
Hay chung t6 rang may & phong hai s€ tam ngirng hoat dong lan dau tién trudc may ¢ phong maot.
Cau Il (4,0 diém).

Cho mt tu dién phang c6 di¢n tich ban tw1a S, khoang cach giita
hai ban tu la d. Chon truc toa d6 Ox vudng goc voi ban ty, goc 0 nam

X
trén mét ban tu (Hinh 3). Nguoi ta lap day khong gian giira hai ban A
tu bang mot tim dién moi co hang sé dién moi phu thudc vao toa do ——- 4 d U
1 1 0
x theo quy luat &(x)= ,VGi & VA o la cic hang s6 duong, Ty ===
1+ ax 0
dugc mac vao mot hi¢u dién thé U, khong doi. Hay tinh: Hinh 3

1. Dién dung cua tu di¢n.

2. Mat dg dién tich mat trén cac ban tu va dién truong tai diém trong tu cé toa do x.

3. Tinh cong can thiét dé dua mot nura tam di€n moi ra khoi tu. Bo qua moi ma sat va gia toc
trong truong.
Cau 1V (4,0 diém).

Khi mot tia sang dén mat phang phan cach gitta hai méi truong c6 chiét suit ny va n theo
phuong vuong goc thi dong thoi xuat hién ca tia phan xa va tia khtc xa. Ti so gilta cuong do I, cia

1y

2
. , \ s e e Y , n,—n
tia phan xa va Iy cua tia t6i dugc cho bdi biéu thire: — = [ 21 j )
n,+n
0 2 1

Chiéu m6t chum tia sang hep vao bé mat mot tim thuy tinh ¢ hai mat song song theo phuong
gan nhu vudng goc voi bé mat. Chiét suat cta tam thiy tinh 14 n, chiét suat khong khi 1a ng = 1.

1. Hoi c6 bao nhiéu phan trim cuong do ctia chum sang d6 s& truyén dugc qua tdm thay tinh
nay? Bo qua sy hap thu cta tim thiy tinh v6i anh sang va biét do day ctia tAm thuy tinh rat 1on so
v6i bude song ctia anh sang. Ap dung bang s6 véin = 1,45.

2. Bé giam su phan xa 4nh sang xdy ra khi chiéu vao tdm thuy tinh, nguoi ta phii 1én mit ctia tim
thuy tinh mot 16p chét trong sudt c6 chiét suit n'=~/n va do day ¢ do 16n ctia bude song 4nh sang.
Khi d6 thdy tam thuly tinh nay gan nhu khir duoc sy phan xa v6i anh sang don sic ¢O bude song A
xac dinh. Hay giai thich hién tugng va tinh bé day nho nhét cta 16p chat phi niy theo n va A ?

Cau V (4,5 diém) Xac dinh sudt triwot G ciia vit liéu lam ong kim loai. S G_G’

Bién dang kéo (hay nén) va bién dang léch (hay truot) 1a hai loai F—F 1
bién dang co ban cua vat ran kim loai. Ngoai ra, con c6 cac bién dang  E[E/ 1/ H |/
khac nhu bién dang udn, bién dang xoan; cac bién dang nay déu co thé ;o Vo] - 'IC
quy ve hai loai bién dang co ban ndi trén. LB Y

Xét mot vét rdn hinh khdi ABCDEFGH. Néu ddy ABCD duoc giit
¢ dinh, 6 luc tac dung F phan bd déq trén’mét day trén EFGH va
hudéng song song véi canh FG thi vt ran bien dang thanh hinh hop
xién ABCDE'F'G'H’ (Hinh 4). Bién dang nhu vay goi la bién dang léch.

Suat trugt G ciia vat liéu 1am hinh khéi dugc xac dinh 1a ti s6 giita Gng D
suit ngang c gay nén bién dang I¢ch v6i do bién dang ti dbi Al/ . Hinh 4
o _FIS
ALy

v6i S 1a dién tich mat EFGH; A¢ 1a d6 bién dang nho EE’, ¢ 13 do dai canh AE; vy - goc 1éch nho.

213



Trong thi nghiém nay can x4c dinh suét truot G cua vat liéu 1am 6ng kim loai.
Cho céac dung cu:
- Ong kim loai hinh try tiét dién nhoé can xac dinh suit truot. Ong ¢ ban kinh trong R; va ban
kinh ngoai Ry;
- Thanh kim loai ciing, nho, hinh try, déng chét, tiét dién déu;
- Hai vét gia trong nho giéng hét nhau khéi luong M;
- Dbdng ho bam gidy do thoi gian;
- Thudc do chiéu dai;
- Khép ndi co hoc, chdt ham, gia treo, gia d& can thiét.
Yéu cau:
1. Trinh bay co sé ly thuyét va xay dung céc cdng thie can thiét xac dinh sut truot G caa vat
lieu 1am dng kim loai hinh tru.
2. Trinh bay cac budc tién hanh thi nghiém va cac bang biéu can thiét, cach xu ly sb liéu dé
xac dinh suét trugt G.

o Thi sinh khong dwoc su dung tai liéu.
o Giam thi khong gidi thich gi thém.

3/3



BO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT

PE THI CHINH THU'C NAM 2015
Mon: VAT Li
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi the hai: 09/01/2015
(Dé thi ¢6 02 trang, gom 05 cau)

Cau | (4,5 diém).

Hai qua cau dac ddng chat dugc tao tir cing mot vat liéu c6 ban kinh twong Gmg 1a ~
r va 2r. Biét gia toe trong truong 1a g, bo qua luc can khong khi. 'ﬂ l

1. Ban dau qua ciu nho duogc giit ndm yén trén qua cau lon, duong ndi tAm hai
qua cau nam theo phwong thing ding (Hinh 1). Giir ¢ dinh qua ciu 16n trén mit
dat. Tai thoi diém t = 0, tac dong nhe dé qua cau nho di chuyén va bat dau lin khong
trugt trén bé mit qua cau 16n dudi tac dung cua trong luc. Tim goc 1¢ch gitra phuong
ndi tdm hai quéa cau va phuong thang dung theo thoi gian t khi qua cau nhé van con ~ Hinh 1
lan khong truot trén bé mit qua cau lon.

2. Nguoi ta dua hai qua cu 1én cao, sao cho khoang cach tir tim qua cu 16n dén @
mit dat 1a h. Ban dau qua ciu nho dugc dat phia trén qua cau 16n (v6i mot khe ho rat ; l
nho gitra chiing), duong ndi tim cic qua cau léch S0 Vo1 phuong thfmg dlﬁ:ng mot goc
0 nho (Hinh 2). Nguoi ta tha dong thoi hai qua cau v6i van toc ban dau bang khong.

Gia thiét cdc va cham la hoan toan dan hoi, chuyén dong quay cua cac qua cau sinh .
ra do qua trinh va cham 1a nho. Tim van tbc qua cau nho c6 duoc ngay sau khi va :
cham véi qua clu 16n va do cao cuc dai cua qua cAu nho dat duoc sau 1an va cham i h
do. i
4 dx X !
Cho biet sinx_lntan(ZJ " v _
Hinh 2

Cau Il (3,5 diém).

Mot xi lanh hinh try chira khong khi am c6 d6 am tuong d6i 80% duge dong kin bang mot pit-
tong di dong. Nhiét do cua hé ludn duogc giit khong d6i. Ban dau 4p suit trong Xi lanh la
p: = 100 kPa va thé tich V1 = 50,0 lit. Thyc hién qua trinh nén pit-tong v6 cung chdm vé trang thai
cudi co ap suét p2 = 200 kPa va thé tich V, = 24,7 lit. Gia thiét thé tich cua nudc & dang Iéng la
khong dang ké, trang thai ctia hoi nudc va khong khi tuén theo phuong trinh trang thai cta khi Ii
tuong. Cho khéi lwong mol ciia khong khi 13 i = 29 g.mol™; cua nuée 1a g, = 18 g.mol™; hang sb
khi R =8,31 Jmol™K™; iy nhiét hoa hoi riéng caa nudc L= 2250 J/g. Hay:

1. Tinh d6 4m twong dbi ctia khong khi 4m & trang thai cubi va khéi lugng khong khi trong Xi
lanh.

2. Tinh cdng ma hon hop khong khi va hoi nuée tac dung 1én pit-tong.

3. Tinh nhiét lugng ma nudc va hoi nude da nhan dugce trong qua trinh trén.

Cho bang ap sudt hoi nuée bao hoa phu thudc nhiét do
t (°C) 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 33 | 34 | 35
p (kPa) | 3,17 | 3,36 | 3,57 | 3,78 |4,01 | 4,24 4,49 | 4,75 | 5,03 | 5,32 | 5,62

Cau 111 (4,0 diém).

Trudc khi mau nguyén tir Bo ra doi thi nha bac hoc Tém- -son dd dua ra m¢t mo hinh khéc vé
nguyén tir. Ong coi nguyén tir gdm mot “giot chat 16ng” hinh cau mang dién tich duong va électron
la hat mang dién tich am “boi” trong qua cau do.

Xét mot nguyén tir hidrd theo mé hinh trén c¢6 ban kinh R = 10™° m, dién tich dwong dugc phan bd
theo mot quy luat ndo d6 c6 tinh ddi ximg cau véi tong dién tich Q =1,6.10"°C, con électron thi dao
dong bén trong giot chat long ndy. Gia thiét giot chat long ndm cb dinh va cd khdi luwong
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M =1,67.10"7kg; chét long c6 hing s6 dién méi & = 1; électron c6 khdi luong m=9,1.10*"kg va
dién tich q =-1,6.10"°C dugc coi nhu I chat diém so véi nguyén tir. Bo qua tac dung cua trong lyc.

1. Pién tich duong ctia nguyén tir ndy phai dugce phan bd theo quy luat nao? Biét ring, néu thay
vi dao dong quanh tdm, électron c6 thé quay déu véi tdc dd goc wo nhu nhau trén vong tron ban
kinh r ¢6 gi4 tri bat ky (r < R) dudi tac dung cta luc tinh dién. Tinh oy.

2. Theo cé4ch phan bd dién tich trén, néu électron dao dong trong nguyén tir thi électron c6 dao
dong didu hoa khong? Tim chu ky dao dong cuia électron va so sanh véi chu ky quay tron trong y 1
cau IlI.

Néu chi xét nguyén tir véi sw vang mdt cia électron:

3. Tinh thé nang tinh dién va thé ning hap dan ctia qua cau nguyén tir ndy. So sanh gia tri ctia hai
loai thé ning noi trén va bién luan vé vai tro cia thé nang hip dan trong truong hop nay. Coi riang
su phan b khdi lugng c6 ciing quy luat véi phan bd dién tich.

4. Do ¢6 dang giéng nhu giot chét 16ng nén nguyén tir ¢ hé sé cing bé mat 1a o. Ban kinh R ¢
trén chinh 13 ban kinh can bang 6n dinh ctia nguyén tir nay. Tinh .

Cau lV (4,0 diém).

Ong ngim st dung trong tric dia co thé coi 1a mot
kinh thién van ¢ nho voi c:?lu tao bao gom: T A4

- Vit kinh O; la mot thau kinh hoi tu mong, tiéu cu 011 0," +>
20 cm va duong kinh duong ria 3 cm. R O3

- Thi kinh 12 mot hé kép gdm hai thau kinh hoi tu Hinh 3

mong dat ¢b dinh va dong truc, cach nhau 2 cm. Thau kinh phia truée Oy ¢6 tiéu cy 3 cm; thau kinh
phia sau O3 c6 tiéu cu 1 cm. Pudng kinh dudng ria ctia cac thau kinh O, va O3 déu bang 0,7 cm. Hé
vat kinh va thi kinh dugc dat dong truc (Hinh 3).

Khi do dac, ong ngam dugc dit nam ngang va huéng vao diém gitra cia mot chiéc thude dai dat
thang dimg. Thudc dat cach vat kinh mot doan d;. Nguoi quan sat dat mat sat ngay sau thau kinh Os
cua thi kinh va diéu chinh khoang cach gitra vat kinh va thi kinh d€ ngam chung & di€m cyc vién,
Biét nguoi quan sat ¢ diém cuc vién cach mat 50 cm va khoang cach gilra vat kinh va thi kinh
010, khi d6 1a 19,5 cm.

1. Tinh d; va s boi gic cua Ong ngam.

2. Qua kinh, ngudi quan sat nhin thay mot doan cua thude. Tinh chiéu dai doan do.

3. Ong ngim trén van giir nguyén so boi giac d6i voi ngudi quan sat néu thay thi kinh kép bang
mot thdu kinh moéng, tim tiéu cy thau kinh méi va khoang cach gitra thau kinh d6 va vat kinh. Biét
mat van dat sat thi kinh maoi.

Cau V (4,0 diém).

1. Duéi tac dung cuia luc F, mot hat c6 khdi luong nghi m, chuyén dong tuong dbi tinh v&i van
toc U va gia toc d Tim mdi lién hé giita luc F va cac dai lugng m,, U va &

2. Duéi tac dung cua tur trudng déu B mot hat co dién tich g, khéi luong nghi mg Chuyén dong
twong doi tinh theo quy dao tron ban kinh R trong mat phang vudng gboc voi tir truong. Dat

B /. \ A 5 . A A 9 , 5 x
0y = 9 y6i m 1a khéi lugng cua hat khi chuyén dong. Bo qua tac dung cua trong luc. Hay:
m

a) Chung minh hat chuyén dong tron déu véi van téc goc ® = og.

b) Tim toc do u cua hat qua cac dai luong g, mg, B vaR.

c) Tim biéu thirc dong nang cua hat va tinh dong nang cua hat trong truong hop tir truong yeu.

o Thi sinh khong dwoc su dung tai liéu.
o Giam thi khong gidi thich gi thém.
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BO GIAO DUC VA PAO TAO

NAM 2015
HUONG DAN CHAM PE THI CHINH THU'C
Mén: VAT Li
Ngay thi thir nhat: 08/01/2015
(Huéng din chdm gdm 05 trang)

I. Hr6ng din chung

1. Can bd chiam thi chim ding nhu dap an - thang diém cua B6 Gido duc va Dao tao.

2. Néu c6 cau nao, y ndo ma thi sinh cd céch tra loi khac so voi dap an nhung van dang thi van cho
diém tdi da cua cau, y d6 theo thang diém.

3. Cén bo cham thi khéng quy tron diém thanh phan, cta ting ciu, diém cua bai thi.

I1. Pap 4n - thang diém

KY THI CHON HOQC SINH GIOI QUOC GIA THPT

Cau Néi dung Pi¢m
Cau | (3,5 diém)

1. | Khi cAp nguon U cho hé, xuét hién dong dién phay trén thanh. Thanh kim loai s€ chiu tac 0.50
dung cua lyc tir day thanh quay c6 xu hudng cuon day kéo vit m 1én. '
bé vat m chuyén dong d€u, mémen sinh boi thanh quay can bang véi momen gay boi vat m

H BIR, 2mgR 0,50
M= [ Bixdx == =mgR, = | = === |
0 BRl
Khi thanh quay v6i van téc o s& xuat hién xuat dién dong cam tng Er gitra hai dau thanh.
R R 2
) : 0,50
E, = J‘ Bvdx = j Boxdx = BoR,
0 0
2mgR BoR? 2UR, —BuR?
Khid6U—E, =IR= U=E, +IR = 219%o g, BOR; _ o _ 20R; “BUR; g 0,50
BR; 2 4mgR;

2. | Noi dugc hién tugng xuat hién dong fuco 1a dong dién tron kin va gay ra mémen can 0,50
Xét ving dién tich S kich thuéc axa cach tim quay khoang cach r quay véi van téc goc o 025
trong tir truong. Suét dién dong sinh ra trén ving axa la € = Bav = Baor '

4a 4
Dong dién mit sinh ra 1a dong dién fuco khép kin, dién tro twong ing la R = pS— = pa
0 0,25
. . .. _. ¢ Borda
Dong dién sinh ra trén bé mat 1= —=——"7——
R 4p
) o . B’orda’®
Luc tac dung 1én mot canh la F=1Ba = e
p
X ) S . B’wr’da’® B’er’ds
MO men tac dung 1én toan vang dién tich S la M =2F.r =2 =
4p 2p 0,50
: ‘ B*Swdr’ 2mgR,p
Dé quay déu khido M=——=mgR, > 0 =———2-
s 20 o B’Sdr?
2
Vin tbe vat lic cudi 1 v =R, = 2MIR2P
B°Sdr
Cau Il (4,0 diém)

1. Q Q T

Xétt=1s;taco —==",Q,=Q,—P ritraQ =P—"— 0,50
T, T, % =0 N (T,-T,)

n

Mat khac Q = A(T —Tp) tir phuong trinh cAn bang nhiét Qp=Qtaco




Noi dung

Pieém

PLzA(Tn -T,) Q.

(Tn _Tp)

0,50

Goi nhiét do phong dat duoc khi may hoat dong 40% 1a T’, Tp<T’p <T,, ta co
TI
40%P———~=A(T,-T',) (.

(T.-T)

Tir (1) va (2) ta tim dugc T/? —602,55T, +96100=0 — T’, =297,2 K ~ 24,2°C

0,50

T
% _Q ,Q,=Q,+Pritra Q, =P —"—

TpZ Tn2 (sz _Tn2)

Mit khdc Q=A(T,,—T,,) tir phuong trinh can bing nhiét Q,=Q ta c6
T,

PW—A(T -T,.) @)

Taco

0,75

Goi nhiét d6 phong dat duoc khi may hoat dong 40% 1a T’ o, Tno<T’p2 <Tpy, ta co
L
40%P—2 —=A(T',-T,,) ().

(T2~ Tie)
Tu (1) va (3) ta tim dugc Tnp =279,7 K. Hay nhiét d6 bén ngoai la 6,7°C_
Tur (3) va (4) tim duoc T°5~292,4K hay nhiét d can dit 1a 19,4°C.

0,75

Goi s0 % thoi gian may diéu hoa hoat dong trén tong so thoi gian trong diéu kién di cho
trong hai ché d¢ thuan (lam mat) va nghich (bom nhiét lugng) lan Iuot 1a x va y ta co:

T, B

xP—(Tn_Tp)—A(Tn T,)
T,

yP(T'p—Tn)_A<Tp Tn)

0,50

Vay X % >1, chung to dé duy tri nhiét do on dinh may lanh phai chay lau hon bom

y
nhiét. Do hai méy bat dau cting chay tir cac diéu kién nhu nhau nén bom nhiét lugng s& ngat
lan dau trude may lanh.

0,50

Céu III (4,0 diém)

Dién dung cua tu dién:
Xét 16p dién mdi co6 toa do x va be day dx.
e(X)e,S

bién dung cua 16p dién moi dx la C(x) = r
X

0,50

bi¢n dung cua tula C, c6

O O

1 _j- 1+ ax)dx 2d+ad2:>C_ 2€,€,S
0

1
c lcw €65  268,5  2d+ad?

1,00

Mat d6 dién tich trén cac ban tu
2€,€,S

=CU, = _—1%0°
a * 2d+ad? "=o=

2g,¢,U,

2
q=0S 2d +ad

0,50

bi¢n truong tai diém trong tu c6 toa do x:
E(x) = o 28U, (I+oax) 2U,(1+ax)
goe(X) 2d+ad® g, 2d + aud?

0,50




Cau N¢i dung Piém
3 : 1 U;
Ning luong chira trong tu ban dau: W, = =CU? = LOZ
, 2 2d+ad
Khi kéo tam dién moi ra mot nira, hé twong duong véi 2 tu dién ghép song song: 0,75
€65 | €4S 1 )
=———VvaC,=— =W, =—(C,+C,)U
' 2d+od® % 2d =5 (Gr G
Cong can thiét dé kéo mot nira tAm dién moi ra khoi tu dién:
0,75
A=W -W, zlug ﬁ_&sz
2 2d 2d+ad
Cau IV (4,0 diém)
1. | Ki hiéu ti sb gitra cuong do cua tia khuc xa va phan xa voi tiatéi lak va k’.
2 2
I - _
Trong do k'=12 =12~ (_1j k=lok= 40 050
l, \n,+n, n+1 (n+1) '
Tur cong thure trén ta théy, cac ti 18 vé cp:c‘rng do phan xa, khic xa kh@ng phu thudc vao viéc
anh sang tG1 tr moi truong khong khi dén thuy tinh hay tur thuy tinh dén khong khi.
Tia sang khiic xa vao trong tam thuy tinh bi phan xa di va phan xa lai nhiéu lan, r6i 16 ra
ngoai nhu hinh v& Cuong d6 phan truyén qua dugc tam thuy tinh s€ bang tong cuong do
cua cac tiaso 1,2,3,4,...
Tia 16 s6 1 trai qua hai 1dn khuc xa nén ¢6 cudong d6 1a K?1, 1,00
Tia s6 2 trai qua hai 1an khic xa va 2 1an phan xa nén ¢6 cudong do K k?l,
Tia s6 3 trai qua hai lan khic xa va 4 lan phan xa nén ¢6 cuong do k' k°l, /\ /\ /‘
Nhu vay cuong d6 chum tia 16 qua tam thuy tinh:
k? K 2n
_ 2 12 14 _ _ _
o = Lok (1+ k24K +..) = il il N\ 050
.y ) . I 2n 1234
Vay ti s0 phan truyén qua tam thiy tinh = = —
o n°+1
\ A ) 2 A1y Ipx (n_1)2
Con phan phan xa tro ve 1a T =— 1
| 0 , n-+ , 0,50
, Cogiiogas: e 2N oaeq ARAAD
Ap dung s6 v6i n=1,45: |, niel , 9% /Khﬁng Khi
2. | Tathay, v6i cach chon chict suat cua 16p phu nhu gia thiet, R e
tia sang phan xa 1’ va 2’ c6 cuong do xap xi bang nhau. SR B LR R
) ) 2 Thuy tinh
=[P e, = 2 [ A
Plnt1) 0T % nwn) ()2 ) 1,00
Hai tia nay thoa man diéu kién két hop va c6 hiéu quang trinh 1a 2n'dcosr (phan xa tai hai
bé mit déu mat di nira bude séng). Néu 2n'dcosr = (k+1/2)A thi hai tia sang phan xa triét
tiéu nhau ngay tai bé mt 16p phu.
Phan thog'lt ra ngog‘li chi cc‘)p lai do do chénh 1éch cudng dgf) va do chénh 1éch nay rat nhé . Cl}ﬁ
y thém rang tia s0 3 1a ket qua sau 3 lan phan xa va 2 lan khiic xa nén cuong do s€ rat yeu
so védi tia 1’ va 2°. Vi vay anh sang phan xa tong hop hau nhu khong dang ké.
D¢ day tdi thiéu dé thuc hién dugc diéu trén théamin 2n'd=1/2. Hay d = a 0,50

4n




Noi dung Piém

Cau V (4,5 diém)

Xay dung cong thuc
Do bién dang xo0dn 12 mot dang cua bién dang trugt. Ta xem xét mbi quan h¢ gitia suét truot 0,50
G va hé so xoan C trong truong hop ong kim loai da cho.

Xét mot ong kim loai ban kinh trong Ry, ban kinh ngoai R, dai L, dau ﬁ
trén chot ham ctmng, dau dudi chiu tac dung bdi mdémen M, vudng goc A
voi ong Luc nay ong kim loai s€ bi xoan. Goi goc quay ¢ mat dudi
cua ong khi chiu tdc dung cua mémen M la a. ]

Xét phan tir dién tich dS dang vanh khin c6 ban kinh x va bé day dx. '

Phép momen dM; tng véi lam xoay dS di goc a 1a do co luc tiép y 0,50
tuyén tong hop Fx tac dung 1én ca bé mat dS. Co Al/( =EE'/AE =Y. |
Theo dinh nghia suét truot ta co

F /d X X 2 :

G=bldS X% gs X%y = '.

Y L L \
Mbmen dé giy xoay vanh khan 1a é\aﬁE)\

2nGo M

dM, =Fx = x“dx
Pé xoay ca mit déy 6ng ta can m6 men tong hop 0.75

R, ’
M, = [ dM, = j 2180 six = T (RI-R*)a. = Car %%

2, ; L 2L 4

Do d6 hé s6 xodn C :%(R;‘— R))

Dé xac dinh hé s6 xoan C, xét dao dong ctia hé gom

6ng, thanh kim loai va hai vat gia trong dat dbi ximg. L
Goi khoang cach tir hai vat gia trong dén ong lar.

M6 men quén tinh ctia hé thanh va hai vat gia trong ddi 0,50

v6i truc qua khéi tim 13 I | = 2Mr? + L a2 M

1<

Khi dng bi xodn goc o ta co phuong trinh lo."+Ca =0

H¢ dao dong voichuky T = 2n__2n d !

® +C/I < >
Nhu vay béng viéc do chu ky dao dong ta c6 thé xac dinh dugc C tur d6 xac dinh duogc suét
truot G

0,25

Trinh bay cac budc tién hanh thi nghiém

- Po chiéu dai ong L, chiéu dai d cta thanh kim loai.

- G4 hai vat gia trong lén thanh kim loai sao cho ddi xing qua tam, lép dat hé thi
nghiém nhu hinh v&. Pau trén 6ng dugc him cb dinh.

- Do khoéang cach r tir tAm vt gia trong dén trung diém thanh.

- Cho thanh kim loai léch goc nhé, do chu ky dao dong tmg véi gia tri r, ghi két qua
vao bang s liéu.
Thay d6i r va do chu ky T tuong tmg, ghi két qua vao bang.

0,75

Bang s6 liéu

Lan do r T 0,25

-

2
3




Cau N¢i dung Piém
Xt 1y sb lidu
2 2
. 0,50
© Vel \/C/(ZMr2+lmd2) §
12
2 2
Pat X=r%Y = T V<'}1A=md ;B=&—>Y:A+BX
T 12C C
A g . 2 L e R n . 2M
Do thi Y theo X dang duong thang, xac dinh d¢ nghiéng ta tim dugc C=——
YA tan (04
4ML
Tu C ta tim duwoc G = 0,50

n(R;-R))tana

XV




BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2015
HUONG DAN CHAM PE THI CHINH THU'C
Moén: VAT Li
Ngay thi thir hai: 09/01/2015
(Hu6ng din chim gdém 07 trang)

I. Hr6ng din chung

1. Can bd chidm thi chAm ding nhu dap an - thang diém cua Bo Gido duc va Dao tao.

2. Néu c6 cau nao, ¥ nao ma thi sinh c¢6 cach tra 101 khac so voi dap an nhung van ding thi van cho
diém t6i da cua cu, y d6 theo thang diém.

3. Cén bd cham thi khdng quy tron diém thanh phan, cua timg cau, diém cta bai thi.

I1. Pap 4n - thang diém

Cau Noi dung Pi¢m
Cau I (4,5 diém)
1 | Goi goc hop boi dudng nbi tim 010; so0 v6i phuong dung 12 0. Khi 6=0 gia thiét
01A0,B cung nam trén duong thang dimg 0,50

Khi chuyén dong lan khong truot ta c6 3r0=re (1)

Xét phuong trinh lién quan dén qué cau nho ta co

M3rd = Mgsin 8 —f,., (2) v6i fns 14 lyc ma sét g | 025
\ 4

2
lp="F r :gmrzqa 3) 0.5
Rt fs tir (3) thay vao (2) ta c6 m3r@=mgsin e_g mré (4) -

A .. 5gsin0
Tir (1) ¢6 3rd = rip thay vao (4) c6 6= 921r

: -
§_59sin® _1d6° ., 10gcosb .
2r 2 do o
KhiG=0 tai 0=0= C=229
21r

. - . _ 0,50
Do do 67 — _ 109€0s0 10g lOg(l cose) e de \/10g(1 cos6) _ \/209 .0

sin—
21r 21r

21r 2
@: @9 9 _[ 209 dt— 209 t:>e 4arctan e‘/7
dt 21r O sm \} 21r \/ 21r

2. | Hai qua cau roi tir 6 cao h-2r do tAm qua cau 16n cach mat dat 1a h. Van toc nay 1én
clia qua cdu 16n ngay tai thoi diém vira cham dat 1a v, =/2g(h—2r) con qua cdu nho | 0,25
di xubng véi van toc 1 v, = v, = v =4/2g(h - 2r)

Do khéi tam hai qua cau khéng ném trén duong thang dimg nén xay ra qua trinh va

cham hai chleu Sau va cham quéa ciu nho s€ ndy sang phia phai voi téc d6 khong doi | 0,50
con qua cau 16n ndy sang phia trai. Van toc cac qua cau 1a Vv, Va v,

Chon hé qui chiéu nhu hinh v&, truc Ox huéng tir 010,.
Iinh Vz'.ill téc 0’50
Ap dung dinh luat bdo toan dong lugng va dong nang sau va cham (dong lugng theo
phuong Oy khong thay d6i):




Cau N¢i dung Piém
—M,VCcos0+m,vcos0=m,v,, —m,v,,
In (Vi +Vvi )+lm (V3 +V3 )—lm (Vi +Vi )+lm (vi+vyy)
2 1 1x ly 2 2 2X 2y | — 2 1 1x ly 2 2 2X 2y
7vcosO=v', —8v',,
V2 +8v2 =v? +v’sin®0+8v7? +8v’sin’0
v, = %(v'lx—7vcose)
9vicos’O=Vv"? +8v7 y
1
v, ==(v',—7vcoso
o =5 (Vi ) 0,50
72v? cos® 0 =8v2 + (V' — 7vcos6)’
9v* —14vcosOv', —23v’cos’0=0
V', = §vcose;v'ly =V,, =Vsino;
- 529 :
v, =,V +Vv? =./2g(h-2r),[|——cos’0+sin’0
1 \/ 1x 1y \/ g( )\/ 81
Tinh dd cao cwe dai: Zax 12 d0 cao cuc dai tinh tir gdc toa dd
1 .2
—m,V; +m,g3rcos0 =m,gZ
2 1%z 1g 1g max 0’50
, o 23c0s” 0 —-9sin’ 0
V, =V, C0sO-Vv' sinf= 9 v
1 23c0s? 0—9sin20 )
Z, 1 =3r€0s0+—V: =3rcosf+(h-2r)
29 9
, 0,25
2 ta2
= h . =2r+3rcosf+(h - Zr)(23cos 69 Ssin GJ
Cau II (3,5 diém)
1. | Goi &p suat hoi nudc béo hoa ¢ nhiét d6 da cho 1a po, ap suét riéng phan cua khong khi
va hoi nudc & trang thai dau va trang thai cudi lan luwot 13 prki, Phnt,Pkkz2, Pnz. Theo bai | 0,50
ra ta co: Py = P + Phn1=Pia+0,8po.
Theo bai ra hoi nuéc va khong khi tuan theo phuong trinh trang thai khi li twong ma
P1V1 16n hon P>V; nén trong trang thai cudi cung mot phan hoi nudc dé ngung tu va ap
suat cia hoi nudc & trang thai cudi chinh bang 4p suat hoi bdo hoa & nhiét do dang xét, | 0,50
Phn2 = Po- .
Vi vay d6 am cta khong khi ¢ trang thai cuoi 1a phna/po = 100%.
Ap suat khong khi & trang thai dau va ap suat hoi nudc bido hoa duoc xac dinh tir
phuong trinh:
Py +0.8p, =100 0.50
50 = p, = 3,92kPa, p,,, = 96,9kPa. ’
m Py + P, =200
Tir bang ap suat hoi nudc bio hoa co thé lay gan diing nhiét do cua hé 1a 302K.
Tir d6 tinh dwoc khdi lugng khong khi trong binh: m e = M p‘l‘:;—l_l_vl ~ 55,97¢. 0.50
2. | Cong ma khi tac dung 1én pit-tong gdm cong cua khong khi va cong cua hoi nude (chia | 0,75




Noi dung

Pieém

thanh hai giai doan):

A =Dy, ViIn (%j +0,8p,V,.In (01\8/\/1 j +Py(V,-0,8V;)=-3,51 kJ

1 1

Trong qué trinh nén trén hdn hop nudc va hoi nudce téa nhiét. Nhiét luong nay gom
nhiét luong toa ra khi nén hoi nudc & do am 80% dén khi bao hoa va nhiét luong hoi
nudc bao hoa toa ra khi ngung tu:

0,8p,V,

Khéi lwong nude toan phan: m S=U ~1,1259.

Khdi luong hoi nudce & trang thai cudi: m D=L, pl;—\'I{z ~0,695g .

0,50

Vay khdi luong nudce dang 1ong ¢ trang thai cudi Am = m, —m, =0,43g

0,8V,
Q=O,8pOV1.In( o

1

j— L.Am =-1,003 kJ.

0,25

Céau 111 (4,0 diém)

Vi électron c6 thé quay tron déu véi toc dd goc wo dudi tac dung cia luc tinh dién nén
luc hut tinh dién dong vai tro lyc hudng tdm cho chuyén dong nay
2

F=eE=molr =E="2%r (véie=Q=-q=16.10"C)
e

0,50

Do dién tich phan bd doi xung cau nén cuong do dién truong E c6 tai bé mat cia qua
cau ban kinh r dugc xac dinh nho dinh luat Gauss

4me,mor’
Ednr’ = % = Q, =Eg 4nr’ = %
0

0,25

Véi Q, 1a tong dién tich bén trong mat cau ban kinh r. Mat do dién tich trung binh bén

2
trong mat cau nay 1a P, = 4Qr _ 3g M, (1)
€

—qur®

Nhu vay mat d6 trung binh nay khong phu thudc vao r chimg to dién tich dugce phan bd

QR 3e (2)

iani 4TCR3

3

déu bén trong qua cau nguyén tir nay voi p, =

0,50

3g,mw; e e \/ ke’
Tur (1) va (2) co p=—""= = o, = =
HVAR)eo p== =R = ™ \/4n80mR3 mR?

Ap dung s6 w, =1,59.10"(rad /s)

0,25

D& nhan ra rang, luc qua cau tac dung vao électron c6 dang cua luc kéo vé trong dao
dong diéu hoa. Vi vay €lectron s€ dao dong di€u hoa trong qua cau vai toc do goc dung
bang mg va chu ky dao dong ding bang chu ky quay cua électron.

0,50

Khi qua cau di c6 ban kinh r, cong dé “dap thém” mot dién tich 1am ban kinh cua nod
tang thém mat luong dr, bang do tang thé nang cla qua cau:

. kQ.dQ, kpgnfsp“ﬂfzdf  16kn?piridr

o r B 3

_ 16kn’p’ Tr4 dr < 16kn’p°R® _ 3kQ* _ ke’
3 5R SR

dw,

=W

0,50

0
Bang cach lam tuong ty, ta c6 thé c6 biéu thuc cua thé nang hap dan ctua qua cau

0,25
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_ 3GM?
5R

W, =

Ap dung bang sb W =1, 38.10°(J) =8,63¢eV, W, =1, 12.10*(J)
Co W, /W, =1,24.10*(J) hay We<<WEe.Tir két qua trén ta c6 thé thay vai tro cia luc
hap dan khéng dang ké so voi luc dién cua bai toan nay va co thé bo qua dugc.

0,25

Ning lugng do stc cang bé mat tao ra W, = c.4nR?

0,25

2
Tong ning lugng cua qua cau W = W, + W, + W, = 4noR? + 32—2

0,50

Trang thai can bﬁng dat duoc khi W dat gia tri nho nhét. Cho dao ham W theo R béng 0

\ /3k 2 3kQ?
roi giai phuong trinh ta dugec R =3 Q =>o= Q z=55N/m
40nc 407R

0,25

Cau IV (4,0 diém)

*Tinh 0,0::

So d6 tao anh: AB —2> AB, —% > A B, —% > AB,
d d d, d; d; ds

Ngam chimg & OCy, ta c6: d; = -OC,, =-50cm.

0,25

Tir cac cong thie ddi voi thau kinh chung ta tinh duoc:
ds=50/51cm; d;, = 0,0, —d, =52/51cm; d;=-156/101cm;

0,25

0,0, =d; +d, = 19,5lcm —d; =400/19cm — d; =400 cm.

0,50

* Tinh d6 boi giac: T Az
As 04 Afo,

Goc trong doan AB khi khong dung Oi
ong ngam oy la goc trong doan AB

AB AB B2

AO,+0,0,+0,0, 42151

tir diém Oj, ta cO: tan o,y =

0,25

a la goc trong anh cudi cung qua hé quang hoc, ta co: B3V
AsB, _ A;B,
|d;|  OC,

fanao =

0,25

tana  A,B, 421,51
tano, AB 50

dlldIZd'S

1¥2+3

—8,43| k|

Do boi giac cua anh: G, =

G, =8,43|kk,k, |=8,43 =14,94 =15

0,50

Kich thudc cia thudc ma ngudi quan sat nhin thay qua kinh i

Goi D; 1a duong kinh cua mat vat kinh, D; = 3cm, ta dung ki hi¢u D; dé ki hi¢u cia mat
vat kinh Oy; Goi D 1a anh D; qua thau kinh Oy, tir cong thirc thau kinh tinh dwugc D,
nam cach O, mot doan 3,544cm va co duong kinh D'l =0,545 cm. Nhu vay, tat ca cac
cac tia sang di tur vat kinh Oy, khi tia 16 ra déu phai di qua anh nay. )

Goi M la vi tri dat mat, M trung vdi O3 va cach O, mdt khoang 2cm. Hai duong noi hai
diém & hai dau duong kinh D'1 véi M, cit mat thau kinh O, & hai diém cach nhau mot
khoang x (Hinh 4a), ta co:

x__ B 2 _0,545—2— ~0,706cm.
22 2.(3,544-2)

'3544-2 1544

0,50




Noi dung Piém

Nhan xét, x 16n hon duong kinh cua duong ria Oz (D2=0,7cm). Nhu vay, c6 thé coi gén
dang nhu toan bd chum tia sang chicu tir mat vat kinh O; dén mat thau kinh O, khi 16
ra s€ di vao mat nguodi quan sat.

Xét chﬁm’séng di tlr mat vat D,
kinh O, dén mat thau kinh O A D’
va dong quy tai di€m M, voi $T“~\,\ TM /,,,?l
diém M 1a anh coa diém M’ X, 0,50
qua Oz M’ lai la anh cua 0O, iL ————— - l “\}
diém M’ qua Op; M” céach D, D
O; mét khoang (Hinh 4b): il 3
Hinh 4a
19,51+3,544)20
O,M"= ( ) =151cm
(19,51+3,544)—-20
Th D,
A ‘
, A /\éﬂ?&g{z@l
v M O ™M M
\
Hinh 4b

Chum tia di tir mat thau kinh O, vao mat ¢ goc md ¢, 10n nhat kha di. Chum tia di tir
mit O; dén mat O, co géc mo @1, chum nay tao ra chum @,. Chum ¢; lai dugc tao boi
chim tia c6 dinh & M”’, chiéu déy trén mat vét kinh O;. Chum nay c6 goc m¢ ¢. Chum 0,50
(0] g101 han béi chum tir thudce chiéu dén ma co thé truyen qua ca Og, qua O, va di Vao
mat nguoi quan sat. Chi trong nhiing tia nam trong chum nay méi di duoc vao mat
nguoi quan sat, ta co:

tan 9 — L = E (1)

2 20,M" 151
Nhu vay chiim tia ¢ cit trén thudc mot doan thang ¢ chiéu dai y (Hinh 4b), ta co:
and-_Y __ Y _— (2)

2 2AM"  2(400-151) 498
Thay (1) vao (2) suy ra 'y = 5cm. Nguoi quan sat chi thdy mot doan thude dai Scm.

Goi O 1a quang tim ctia thu kinh thay thé thi kinh kép, ta co:
AB, A B,

;tan .
dy d,

tano d' 400

tana, =

G, = ——1- =15=>d,=140cm [
tana, d, 19d, 1 b 050
A A 2 )
0,0=d"+d, = 2% 1 40= 22 45cm ! 2 4o
19 04?5‘/‘”
_ |
:%:1136(;”]' !
—50+1,4 Bz
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Céu V (4,0 diém)

7 = d,
Tir biéu thirc dinh nghia cva lyc F= a(mu), m =

0,50

ta co IE:i M,

| +
t\/uz_\/ u’ uz ) e \e? dt

—— - 1=

c? c? ( czj

1,00

2a.

Trong trudng hop chuyén dong cia hat 1a dudng tron nim trong mit phing vudng goc
voi tur truong, luc Lorentz dong vai tro luc hudng tdm, nén van toc va gia toc cua hat

1] - au
vubng géc nhau (Hd—uzoj.Vi vay: F:mé+%mﬁzmé
dt (c?-u?)
. _di 1du?

Vi U—==——=0->|u|=const.
dt 2 dt

0,50

m

<\ r = B LA A r A < R 5 R
Twr d6 suyra m= == const. bat o, _9& la tan sO goc co dién cua chuyén
m

1-—
C2

dong cua hat dién tich khdi lugng m trong tir truong déu.
Phuong trinh cta dinh luat 2 Newton: md = qui A B.

0,50

Chiéu lén truc 0x va truc Oy (hat khong chuyén dong theo truc 0z):
X =gy, ¥=-0X
Tim nghiém hé phuong trinh bang cach dit x = Acos(ot+9); y = Bsin(wt +¢), ta thu
duoc hé phuong trinh cho A va B:
~-0’A = 0,0B
{—0)28 = 0y0A
Nhan 2 vé tuong (mg ctia 2 phuong trinh, ta rat ra: @ = Mg

0,50

Tinh theo gia tri 46 16n cac dai lugng

u® |di
F =quB;a, =—=|—
gBR .

R
m,C

7 u .
Néudit B=— va A=
C

0,25
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Tir cong thie Einstein E =mc? ta tinh dugc biéu thic cia dong ning:

1 gBR ) 0.25
K=E-E,=(m-m,)c* = —1 |m,c* =m,c? 14{ j -1
u? m,C
-
c
Néu B <<1, khai trién
2 2 2 2p2p 2 0,25
K=mc| |1+ gBR 11~ m,c” [ gBR _9 B°R
m,C 2 \ myc 2m,
A A \ < \ e A A N\ qB A A
Hat chuyén dong tron trong tir truong véi van toc dai V=R, og = m—; nén dong
0
2 0,25

< 1 myv- LA Y A < 2 g2
nang K = 2 m,m3R? = OT trung v&i cong thue tinh dong nang trong co hoc c6 dién!




BO GIAO DUC VADAO TAO  KY THI CHQN HOQC SINH GIOI QUOC GIA THPT
PE THI CHINH THU'C NAM 2016
Mbén: VAT LI
Thoi gian: 180 phiit (khéng ké thoi gian giao dé)
Ngay thi thir nhat: 06/01/2016
(Dé thi c6 03 trang, gom 05 cdu)
Cau I (4,0 diém).
Trén mit phang nam ngang, cho mot co hé gdm mot vat nho ¢ khdi lugng m duge gin véi hai
10 X0 ¢6 d6 cimg twong tmg 12 k; va k,. Hai dau con lai cta céc 10 xo duge ndi voi nhau bang mot
s¢i ddy manh dua dai, khong dan va vat qua mdt rong roc (Hinh 1).

. PURRTN A A8 ~ ’ 2 m 8
Khoi lugng céc 10 xo, ddy noi va rong roc khong dang ké. Ban k; J’
dau hé nam yén, rong roc dugc giti sao cho cic 10 xo khong bién W
dang va ludén song song véi mat phang nam ngang. Coi luc can )

khong khi, ma sit gitta rong roc va truc khong dang ké, day
khong bi trugt trén rong roc. Gia toc trong trudng 1a g. Hinh 1.

1. Bo qua ma sét gitra vat va mat phfmg. Kéo vat doc theo truc
10 x0 t&i vi tri sao cho 10 xo k; bi dan mdt doan nho rdi tha nhe. Tinh khoang thoi gian ké tir khi tha
vat t&i khi céc 10 xo khong bién dang 1an thir nhét trong hai truong hop:

a) Giir rong roc c6 dinh.

b) Gitr tryc rong roc cb dinh, rong roc ¢o thé quay.

2. Cho hé s6 ma st nghi va hé s6 ma sét truot gitra vat véi mit phang tuong ung la py va pp
(U1 > Wo). Tai thoi diém ban dau to = 0 vat ding yén, céc 10 xo khong bién dang va day ndi qua rong
roc khong bi chiing, ngudi ta kéo rong roc chuyén dong song song véi truc cia 1o xo theo phwong
ngang, huéng sang phai. Qua trinh kéo rong roc duge thyc hién sao cho rong roc c¢6 thé quay tu do
quanh truc cua nd.

a) Rong roc dugc kéo véi van tbe v khéng ddi. Xéc dinh thoi diém t; khi vat m c¢6 vén tdc
bang v 1an thi nhét. Tinh nhiét lugng sinh ra trong qua trinh chuyén dong do.

b) Ngay tai thoi diém t; rong roc dugc tic dung luc dé c6 gia toc khong doi d, ciing hudng
voi V. Xdc dinh gia toc @, dé vat ludn truot trén miat ngang va cdch rong roc mot khoang khong
d6i. Biét rang trong qu4 trinh chuyén dong, bé mat vat ludn tiép xic voi mat phiang nim ngang.

Cau II (4,0 diém).

Mot mol khi If tudng don nguyén tir thuc hi€n mot chu trinh
ABCDA duoc biéu dién trén gian d6 p - V c¢6 dang hinh binh
hanh (Hinh 2). Cho: p,=Pg=3py, Pc=Pp =P Vo=V,

: : 3por
Vi =V, =7V, trong d6 py va Vj la cac thong so coi nhu da biét.

1. Tim phuong trinh ciia méi lién hé gitta nhiét do va thé tich ~ F°

trong qué trinh BC. ) ) 0
2. Tim nhiét d6 16n nhat T, va nhiét 3o nho nhat T,,;, cua khi
trong chu trinh trén.
3. Ching minh rang trung diém M cua doan BC chinh 12 diém
chuyén d6i nhan nhiét - nha nhiét ciia khi trong qud trinh BC.
4. Tinh hiéu suét cta chu trinh da cho.
Cau III (4,0 diém).
Xét hé giao thoa Y-ang, hai khe song song S;, S; cich nhau mot khodng a = 2 mm, man quan sét
E cich mit phang chira hai khe mot khoang D = 2 m. Hé théng khe - man duogc dit trong khong khi.
Nguén sang S la day t6c théng hinh try ¢6 duong kinh rat nho ciia mot bong den dién dugc dat
trude hai khe S;, S,. Trong thi nghiém day téc luén dwoc dat song song voi hai khe S;, S,. Ban dau
S dat tai Sy cdch déu Sy, S..
1. bat trudc hai khe mot tim kinh loc sic, chi dé lot qua btrc xa c¢é bude séng 0,500 pm. Mién
quan sat duoc hinh anh giao thoa ¢6 dang ddi xtng, khoang cich gitta hai van ngoai cting 1a 20 mm.
a) Xac dinh hi€u khoang céch tir khe S, va khe S; t6i vi tri van sang bac 3 trén man.
b) Xdc dinh s6 van sdng, van tdi quan sit dugc trén man.
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2. Anh sdng phit ra tir ddy téc béng den 12 4nh sdng trang, gdm céc 4nh sdng don sic nam trong
dai 0,400 um <A <0,750 um duge chiéu vao hai khe Y-ang. Xdc dinh s biic xa va budc séng cua
tirng burc xa cho vén sdng tring nhau tai vi tri vin sdng bac 5 cta dnh sdng d6 ¢6 A =0,750 um.

3. Tai vi trf van séng trung tdm ban dau O trén man E, dit mot mdy thu quang dién c6 do nhay
cao. Cho ngudn sang S dich chuyén trong mit phang P

song song v&i mit phang chira hai khe S;, S, voi toc ! E
d6 khong d6i v = 1 cm/s nhu hinh 3. Hay xac dinh tan SOEP/, %

s6 dao dong cua dong quang dién trong mdy thu khi ‘71\\ S o)
nguon sdng con ¢ gan truc So0. Biét rang nho kinh loc <y 2 D
sac, anh sang tGi hai khe c6 budc séng A =0,400 um, Hinh 3.

ngudn sang S cdch mit phang chira hai khe S;, S, 1a
¢ =1m.Coi cuong d¢ dong quang dién ti 1€ voi cuong do sang tai O.
Cau IV (4,0 diém).
Trong bai nay chiing ta xét mot hé dién tich dugc dit trong méi truong chan khong dé tir d6 thiét
1ap mbi lién hé giira hing s6 dién € hang s tir Y, va téc d 4nh sang c trong chin khong.
Trong hé quy chiéu phong thi nghiém K, gia sur ¢6
mdt chudi dai vd han cic dién tich dwong giéng het va g A
céich deu nhau chuyén dong sang bén phai vo1 van tbc V. LSS v >
Coi rang cdc dién tich nay phan bd rat gan nhau dén mirc
¢6 thé coi nhu ching tao thanh mot day dién tich lién tuc
v6i mat do dién tich dai +A. Song song va rat gan diy z
nay c6 mot day khac gidng hét nhung c6 mat do dién tich
dai —A chura cdc dién tich 4m chuyén dong voi vén tdc
—v. Céc dién tich am va duong lu6n ludn chuyén dong on dinh doc theo cdc day da cho véi toc do
khong doi v. Mot dién tich diém q (q > 0) chuyén dong voi van tdc khong dbi 1 song song vdi hai
day néi trén vé phia bén phai. Goi s 1a khoang cich giita dién tich q dén truc d6i xtg nam giita hai
day (Hinh 4). Khoang cdch s 16n hon nhiéu lan khoang céch gitra hai ddy. Hai ddy dién tich +A va
—)\ 1a rat gan nhau nén tir vi trf ctia dién tich q c6 thé coi hai day d6 nhu 1a mot diy din trung hoa
6 chiéu dai vo han véi cuong do dong dién I =2Av.
1. Xéc dinh d6 16n lyc tu, lyc dién tac dung lén dién tich q trong h¢ quy chiéu K.
2. Xét bai toan trong hé quy chiéu K’ gin voi dién tich q. Goi vén toc cia dién tich am va dién
tich duong trén hai day khi d6 twong tmg la v, va v, (Hinh 5). Do hiéu tmg twong dbi tinh, hai day

da cho tuong duong voi mot day khong trung hoa voi y Y
mat do dién tich dai tong cong A=A +A, . Trong d6 v, A, .
A, va A, tuong img la mat do dién tich dai cia day TP Pl o
7 p

dién tich duong va day dién tich &m trong hé quy chicu S , <
K’. Biét rang, dién tich bat bién v4i phép bién doi 9 ,}O . .

Z O 7 > Ll
Lorentz. Hinh 5

2\uv

a) Ching minh A, = - —F———.
BN I
b) Xac diqh do 16n 11}10 tu, luc dic:en tdc dung 1én dién tich q trong hé quy chieu K.

3. Theo thuyét tuong doi hep, luc tong cong F tiac dung Ié€n dién tich q trong hé K lién hé vai luc
tong cong F tic dung 1én dién tich q trong K’ bang cong thicc F = F v1-u’/c¢’. Tur mbi lién hé
nay va céc két qua da tinh & trén hay it ra mdi lién hé giita €,, W, va c.

Cho biét:

- Cdc hé quy chzeu Kva K’ ¢6 cdc truc twong ung song song. Khi K’ chuyén déng doc phuong

Ox cia K véi toc do u khong doi, ta cé thé sir dung cdc cong thirc cong vin toc
’ V,C —Uu ’

’ A \ . A , A A . R v . z A
V. :m,vy =v,,v, =v,.. Dién truong E do di¢n tich diem q gay ra tai diem dat cdch né mot
X
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khodng r trong chdn khong cé biéu thirc E = P Cam ung tie B cua twr truong do dong dién
0
khéng doi I chay trén ddy dan thang dai vé han gdy ra tai diém dat cdch né mot khodng r trong
chan khong co biéu thirc B = 'U—OI
2r
Cau V (4,0 diém). Xdc dinh chiéu dai ctia vdt va chiét sudt ciia chat lam thau kinh.

Dé xéc dinh chiéu dai ciia mot vat ma ta khong thé do truc tiép ¢6 nhiéu céch khdc nhau. Trong
bai todn nay ta xdc dinh chiéu dai ddy téc béng den soi d6t va xdc dinh chiét suat cia chat 1am thau
kinh hdi tu thong qua phép do quang hoc.

Cho céc dung cu sau:

- M6t thau kinh hoi tu méng hai mit cau c6 cing ban kinh (chua biét tiéu cu, chiét sut chat 1am
thau kinh va ban kinh cong ctia thau kinh);

- Mot bong den soi ddt duoc che pht boi kinh lgc sdc mau do cé day téc dang hinh tru can xéc
dinh chiéu dai h. Vj tri day téc la cb dinh trong dén nhung ta khong thé xdc dinh truc tiép duoc tu
bén ngoai;

- 01 man chén;

-01 nguén dién mot chiéu 6n dinh, 01 bién trd:;

- Thuée do chiéu dai, thudc kep;

- Day ndi, khéa K, gia d& can thiét.

Hay:

1. Trinh bay co s¢ 1y thuyét xdc dinh chiéu dai h cua ddy téc béng den va chiét suat n cia chat
1am thau kinh d6i véi 4nh sang phat ra tir den soi dot.

2. Trinh bay so d0 thi nghiém, cdc budc tién hanh, bang biéu can thiét va cich xtr 1y sb liéu dé
x4ac dinh h, n.

e Thi sinh khong duoc s dung tai liéu.
o Gidm thi khong gidi thich gi thém.
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BQ GIAO DUC VA PAOTAO  KY THI CHQN HOQC SINH GIOI QUOC GIA THPT
PE THI CHINH THUC NAM 2016
Mén: VAT LI
Thoi gian: 180 phit (khéng ké thoi gian giao dé)
Ngay thi thir hai: 07/01/2016
(Dé thi cé 03 trang, gom 05 cdu)
Cau I (4,0 diém).

Vao gitra thé ky 19, nha khoa hoc Fu-c6 da khao sit chuyén dong cia
mot con lic ¢6 cau tao twong tu nhu mot con lic don. Can cir vao chuyén
dong ctia mdt phang dao dong cua con lic, ong da ching to rang Trai
Pat tu quay xung quanh tryc cta né. Con léc d6 goi 1a con liac Fu-cd.
Trong bai nay ta khao sit chuyén dong cua con lic Fu-co6 dudi dang
chuyén dong cta mot con lic don trong hé quy chiéu quay dugc dic
trung boi lyc quan tinh Co-ri-6-1it va dudi tadc dung cua trong luc.

Tai mdt noi c¢6 vi d§ @ trén ban ciu Bic cua Trai Dat nguoi ta treo
mdt con lic don khdi lugng M, chiéu dai ¢. Goi O 1a vi trf cAn bang ciia
vat M khi con lic dung yén. Chon hé toa d6 Oxyz gan c¢6 dinh voi Tréi
Pat, mit phang Oxy nam ngang song song voi be mat Trai Pat, truc Ox
theo huéng Dong va tlep tuyen v6i duong vi tuyén di qua diém O; truc
Oy theo hudng Bic va tiép tuyén véi duong kinh tuyén di qua diém O; tryc Oz di qua tdm Trai Dat
(Hinh 1). Do Tréi Dat tu quay quanh truc ctia né véi van téc géc ® (c6 phuong tring véi truc quay
ctia Trai Dat, chiéu tir dia cyc Nam t6i dla cuc Bic) nén hé toa d6 da chon ciing quay véi van tdc
géc ®. Khi vit M chuyen dong voi van tbc v s& chiu tac dung cia luc Co-ri-6-lit theo cong thirc

F.=-2M(®xV). Trong d6 ®x Vv 1a ki hidu tich vécto cia hai vécto @ va v. Luc E. c6 phuong
vudng géc v6i mit phang chira ® va v va c6 cdc thanh phan F, =—2M((1)yVZ —(Dzvy),
F, =-2M(o,v,-0yv,).F, =—2M((1)XVy —(x)yvx). Gia thiét vat M chi chiu tic dung cta trong luc

(coi gan diing huéng theo phuong Oz), lyc Co-ri-6-lit va lyc cing ciia diy treo. Goi mit phang chita
truc Oz va day treo ctia con lac 12 mat phang dao dong. Coi bién do géc ciia con lic 1a nho, vat M
chi chuyén dong trong mat phing Oxy va d6 16n cua thanh phan lyc Co-ri-6-lit theo phuwong Oz 1a
rat nho so véi trong luc.

1. Bo qua sy thay di tan s6 dao dong ciia con lic gdy boi tic dung cta lyc CO-ri-6-lit. M ta
chuyén dong ctia mit phang dao dong va ve& phdc dang quy dao ctia vat M trén mit phing Oxy trong
khoang thoi gian bang 1 chu ki. Biét rang thoi diém t = 0 vat M & diém O va ¢6 van tdc ban dau
hudng theo chiéu duong Oy.

2. Hai thanh phan ctia lyc C6-ri-0-lit theo phwong Ox va Oy ¢6 thé viét duéi dang: F, = Mbv, va
F, =-Mbv_, trong dé b duoc goi 1a thong s6 CO-ri-0-1it (cho vi do ¢). Tim b.

3. Do tic dung cta luc Co6-ri-d-lit, mat phang dao dong va tan sé dao dong ciia con lic déu thay
d6i. Viét phuong trinh dinh luat IT Niu-ton cho vat M trén mat phing Oxy va tim cdc tan sd géc Q
dic trung cho dao dong cua con lic. Biét rang hé phuong trinh chuyén dong cia vat M c6 nghiém
dang x = Asin(Qt) va y=Bcos(Qt), trong d6 A, B 1a cdc hé s6 khong doi.
Cau II (4,0 diém).

1. Mot mang nudc xa phong ¢6 suat cing bé miat o dugc cang trén
mot khung cung gom hai thanh c6 dinh OD va OE trén d6 co thanh manh
MN nam ngang, tao thanh mot tam gidc déu OBC. Khung nim trong mat
phang thing dimg. Thanh MN nam ngang c6 khdi lwong m, c¢6 thé truogt
tinh tién khong ma sét trén hai thanh OD va OE. Chon tryc toa do Ox theo M B
phuong thang dimg va chleu duong huong xuong dudi (Hinh 2). ]{

a) Khi thanh MN nam cén bang, trung diém ciia thanh ¢ vi tri ing voi
toa do X trén truc Ox; tim xo theo m, g va o (g la gia toc trong trudng).
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b) Tir vi trf cAn bang, kéo thanh MN tinh tién xudng dudi mot doan nho roi tha nhe. Chirng minh
thanh MN dao dong diéu hoa va tinh chu ki dao dong ctia thanh.

2. Tinh c6ng nho nhat dé thoi duoc mot qua bong bong xa phong ¢6 ban kinh R. Biét trong qua
trinh d6 nhiét d6 khong doi, ap suat khi quyén 1a py va suat cing bé mat ciia mang xa phong 1a o.
Cau III (4,0 diém).

Trong cac xe 6t0, xe mdy di¢n nguoi ta thuong dung

ngudn tir 4c quy dién dp thap va sir dung mot mach (L < +
khuéch dai hiéu dién thé mdt chicu (mach nhan ap) dé L b
cap hiéu dién thé cao cho dong co. Hinh 3 mo ta so do * Uo K =cC |[R U

nguyén Ii don gian cua modt mach khuéch dai hiéu dién
thé mot chiéu. Mach dién gdm cudn day L thuan cam,
dlot b Ii tuong, tu dién C va khoa chuyen mach K dugc
mac vao ngudn dién c6 hiéu dién thé U, khong doi.
Hiéu dién thé cao dugc ldy ra ¢ hai dau cia tu C. Ty c6
dién dung khd l6n. Khéa K trong mach dién la khéa dién tir va chu ki dong ngit cua khéa K la rat
ngan nén chi mot phan ning lugng tich trr trong cudn cam chuyén sang tu sau moi chu ki déng
ngat. Trong mdi chu ki déng ngit, khéa dong trong khoang thoi gian t; va ngat trong khoang thoi

gian t,. Chu ki d6ng ngit T = t, +t, rat ngan, thoa min T < 2m/LC. Dién tro tai R 1a 16n nén dong
qua dién tro 12 nho va c6 thé bo qua.

1. O thoi diém ban dau t=0, tu dién chua dugc tich dién va trong mach chua c6 dong dién,
déng khéa K va ndi mach voi ngudn Up. Tim biéu thic hiéu dién thé U giira hai dau tu dién va
cudng do dong dién qua cudn cam theo thoi gian t trong chu ki déng ngat dau tién.

2. Sau nhiéu chu ki d6ng ngat khéa K, dong dién qua cudn cam s& bién thién tuan hoan véi chu

Hinh 3.

ki T va hiéu dién thé U, giira hai dau tu dién gan nhu khong thay d6i. Tinh ti s6 %theo hé sb

tl
t,+t,
Cau IV (4,5 diém).
Ludng chat cau 1a mot tap hop hai mdi trudng trong sudt, ngin cich
nhau boi mot phﬁn (hoac toan bd) mat cau. Trong bai nay, ching ta sé
chi xét ludng chat cau c6 dudng kinh khau d6 nho. Quy udc chidu

o=

truyén 4nh séng 1a chiéu duong va sir dung ki hiéu AB dé bicu dién do
dai dai s6 cua doan thang ndi hai diém A, B bat ki (AB=AB >0 khi
tor A t6i B cung chiéu duong quy udc va ngugc lai).

1. Cho mdt chom cau ban kinh R, tdm C, dinh S, ngdn cach hai mdi truong trong sudt cé chiét
suat n 1» N, khéc nhau. A; 1a mot diém sdng o trong mdi truong chiét suat n; qua ludng chit cau s&

tao anh 1a diém A, (Hinh 4). Cic diém A, S, C, A, ndm trén ciing mot dudng thang. Biét cong thirc

\ .. » nCA n,CA 2 s Ly
co ban cua ludng chat cau }X L= ZIT 2, trong d6 I 1a mot diém t6i ndm trén chom cau phan
1 2

céch gitra hai moi trudng.
a) Ching minh céng thuc lién hop cua ludng chat cau c6 duong kinh khau d6 nhéd
n_m _n-n,

SA, SA, SC
b) Dich chuyén diém A, trén duong thang di qua S va C. Khi diém A, dan toi mot diém E

thi diém anh A, xa danra vo cuc, SF =f, goi la tiéu cy vat. Con khi diém A, xa dan ra vd cuc thi
diém anh A, cua né dan t6i mot vi tri giéi han F,, SF, =f, goi Ia tiéu cy anh. Chlirng minh
nSC . n,SC

! va f, =—"——.
n,—n, n,—n,

f, =
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2. Cho mét thau kinh moéng c6 chiét suat n gi6i han boi hai
chom cau ban kinh R, va R,. Dat thau kinh giira hai mdi truong
trong subt c6 chiét suat n,, n,. A, 12 mot diém sdng trén truc

chinh & trong méi truong chiét suat n; tao anh I diém A, (minh

hoa trén hinh 5). Goi O la quang tdm cta thdu kinh. Tinh tiéu cu

vat f,, tiu cy anh f, va chirng minh hé thirc ;+ L,
OA, OA,

=1. Hinh 5.

Cau V (3,5 diem).

Mot photdn cé ndng lugng cao chuyen dong theo phuong Ox tdi va cham véi mot €lectron
dang dimg yén lam cho électron nay chuyén dong con photon bi thay d6i huéng. Sau va cham, géc
1éch giita phuong chuyén dong cua photdn va électron so voi phuong Ox twong tng 14 6 va ¢. Cho
hang s Planck h = 6,625.107*I.s, tdc do 4nh sing trong chan khong ¢ =3.10° m/s, khdi lugng nghi
ctia électron m, =9,1.10”" kg, d6 16n dién tich cuia électron le|=1,6.10""C.

1. Chimg minh ring dong ning ma &lectron thu duoc khong bao gio dat toi gid tri bang ning
luwgng cta photon trudc va cham.

2. Xét truong hop 6+(p=g.

a) Chung minh rﬁng dong nadng cuia électron (tinh theo don vi J) thu dugc sau va cham cé
) :
bidu thie K = ™ (1=51n9)
sin@
b) Cho géc 0=0,007rad, Electron (sau khi bi va cham boi photon) chuyén dong dén dap
vao mot nguyén tir hidrd ding yén ¢ trang thdi co ban. Nguyén tir hidrd c6 thé phat ra cdc buic xa c6
budc séng bang bao nhiéu? Bict rang ¢ trang thdi dung nguyén tor hidré c6 nang lugong

E :—12’26 (eV)trongdén=1,2,3,4...

n

e Thi sinh khong duoc s dung tai liéu.
e Gidm thj khong gidi thich gi thém.
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BO GIAO DUC VA PAO TAO  KY THI CHQON HOQC SINH GIOI QUOC GIA THPT
PE THI CHINH THU'C NAM 2016
Moén thi: THU'C HANH VAT LI ‘
Thoi gian: 90 phiit (khong ké thoi gian giao dé)
Ngay thi: 08/01/2016
(Dé thi co 02 trang, gom 02 cdu)

BAI THUC HANH

Khao sat dac trung Von-Ampe cia linh kién va xac dinh d l6m dién tich cia €lectron

1. Co sé Iy thuyét
Cho hop kin X (Cdn b coi thi phdt) ¢6 05 dau ra | 27 77T TTTTI DT
tuong Gng véi 5 chdt cim dugc ddnh s tir 1 dén 5. So i

dd mach dién trong hop dugc méc nhu hinh 1. Hai dién i1 b, b, 5 |
tro Ry va R, ¢6 gid tri Ry = 150 Q va R, = 1 MQ. Hai : R, R, E
linh kién D, va B, ¢6 cdu tao tuong ty nhau va dugc bd L2 _________________ 3 __________________ 4
tri d6i dién nhau. Linh kién D, 12 mot diot phét quang, Hinh 1.

linh kién D, 1a mot linh kién bién d6i 4nh sang thanh tin . ) A B
hiéu dién. Khi phan cyc thuan (Hinh 2) linh ki¢n D, _|>|_ _|>|_
bang hiéu dién thé U 6n dinh, D, s& pht ra bic xa véi Hinh 2. Hinh 3.
cuong do phat blic xa on dinh va buc xa nay sé chiéu
vao bé mit linh kién B,. Cudng d6 phit birc xa s& ting nhanh khi hiéu dién thé U ting.

Linh kién D, ¢ dic tinh sau: Khi hai ddu A va B (Hinh 3) caa linh kién c6 hiéu dién thé

lq/U sp

Upxp thi dong qua linh kién c¢6 dang: I,, =1,(e ™" —1)+I, voi Iy dac trung cho thanh phﬁn

dong dién sinh ra do su chiéu buc xa vao linh kién (I, = 0 khi khong nhén dugc burc xa chiéu
vao); Iy 1a hé sb dic trung cho linh kién (I3 > 0) va coi la khong ddi. Khi linh kién duogc
chiéu btic xa 6n dinh thi I, khong d6i va trong truong hop chiéu birc xa manh thi ‘Ig‘ > 1.
k 12 hing s6 Boltzmann (k = 1,38.10% J/K ). T la nhiét d¢ tuyét ddi va n 12 hé sé dic trung

cua linh kién (n > 0), |g|1a d6 16n dién tich cua €lectron.

2. Dung cu
-01 hop kin X c6 5 dau ra (dwoc cdn bé coi thi phdt).
- Bién thé ngudn: Str dung ngudn dién xoay chiéu 220 V- 50 Hz, dién 4p ra:
+ Dién dp xoay chiéu 5A:3V;6V;9V;12V.
+ Pién dp mot chidu 3A): 3 V;6V;9V; 12 V.
- Chiét 4p dién tir: Pién 4p vao 6 + 12 V, dién 4p ra mot chiéu c6 thé diéu chinh lién tuc.
- Bién tr¢ con chay: C6 thé thay doi tir 0 Q dén 100 Q.
- 02 ddng hod do dién da niang hién sd.
- B6 day ndi dién: B 12 soi day ndi c6 phich cam.
3. Nhirng luu y trong qua trinh lam bai thwe hanh
- Thi sinh chi lam bai trén tdp gidy bai lam dwoc phdt va khéng dwoc thdo roi tdp gidy nay.
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- Trong qud trinh do dac ldy sé lidu, luén dé nit chuyén mach trén bién thé nguon ing
véi lwa chon dau ra 9V dé bao vé cdc linh kién va nguo”‘n.

- Pé do U, sir dung thang do 20 V va 2 V ciia vén ké; dé do I, sir dung cdc thang do mA
ciia ampe ké. Han ché sir dung thang do pA ciia ciia dong ho do dién néu khong that can
thiét.

- Str dung cdc ki hiéu dudi day khi vé so do6 mach dién sir dung.

— + —
P —|£ —2 34 | O -1
—0 o— e : :
o x N , Chiét ap , ,
Bi€n th€ nguén Bién tré con chay bién tro Hop kin dién tor Ampe ké Von ke

4. Yéu ciu lam bai thuc hanh
Céu 1 (0,8 diém). Khao sit dic trung Vén-Ampe cia linh kién B, khi duoc chiéu birc xa 6n
dinh

Pé 1am cho linh kién D, phét buic xa, sir dung bién trd con chay va mac & ché d6 phan 4p
dé 1y dién tir bién thé ngudn va cip ngudn nudi cho D,. Hay ding von ké dé Iwya chon vi tri
con chay sao cho sau khi méc mach thi hiéu dién thé gifra hai chdt cdm 1 va 2 cua hop kin X
la Uy, vao khoang 2,5 V.

Yéu cau:

- V& so d6 mach dién st dung.

- Lap bang s6 liéu do.

- V& duong dac trung Von - Ampe khi do phan cuc thudn va phan cuc ngugc D, trén
cling mot dd thi.

- Xdc dinh thanh phan dong dién I, sinh ra do chiéu birc xa.
Céu 2 (1,2 diém). Xéc dinh d6 16n dién tich cua électron

Trong phan nay chi dwoc sir dung hai dong ho do véi chire nang lam von ké. Yéu cau tim
phuwong dn thu thap 6 lidu dua trén su thay doi cuong do buc xa chiéu dén D, thong qua
viéc thay doi hiéu dién thé cd'p nuoi linh kién D,.

Yéu cau:

- X4y dung phuong dn thuc hanh dé xdc dinh |q| dya trén cdc dung cu da cho.

- V& so dd mach dién sir dung.

- Lap bang s6 liéu do.

- Tinh toan trén so liéu do duoc dé xac dinh

ql.

Khi tinh todn |q, 14y gid tri T =300 £ 2 K va n = 1,85 % 0,02.

Cdn bo coi thi khong giai thich gi thém.
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BQ GIAO DUC VA PAO TAO

KY THI CHON HQC SINH GIOI QUOC GIA THPT
PE THI CHINH THUC

NAM 2016
Moén thi: THU'C HANH VAT LI
Ngay thi: 08/01/2016

HUONG DAN CHUAN BI DUNG CU THI THUC HANH
(Dung cho can bg coi thi)

1. Hop thiét bi dwoc cung ciAp ding chung cho cé dé thi chinh thic va dé thi dw bi.
2. Truée gio' thi 30 phit, can bd coi thi chuin bi cho méi thi sinh cic dung cu dwéi day:
- 01 bién thé ngudn: St dung ngudn dién xoay chiéu 220 V — 50 Hz, dién 4p ra:
+ Dién 4p xoay chiéu BGA:3V;6V;9V;12V.
+ bién dp mot chiéu BA):3V;6V;9V;12V.
(Hay van niim chuyén mach trén bién thé nguén ung voi lya chon dau ra 9V)
- 01 chiét ap dién ti: Co dién 4p vao 6 +12 V xoay chiéu va mét chiéu, dién ap ra mot chiéu c6 thé
bién di lién tuc trong khoang 0 - 6 V, dong cuc dai 150 mA.
- 01 bién trd con chay: C6 thé thay d6i dién tro tir 0 dén 100 Q.

- 02 dong ho do dién da nang hién sd: Loai thong dung hién thi dén 4 chir sé va it nhét phai c6 kha
nang do:

+ Dong dién mét chiéu: C6 cdc thang do mA, A.
+ DPién 4p mot chiéu: C6 céc thang do mV va V.
- Bo day ndi dién: Bo 12 sgi day ndi c6 phich cam.
- Day ndi ¢6 6 cim dién 220 V.
Cht y: Cdc dung cu cé thé khdc nhau nhung phdi cé tinh ndng nhiwr yéu cau trén va khéng lam dnh
hieong 16i két qud thuwe hanh ciia thi sinh.
3. C4n b coi thi kiém tra hgp miu dwoc cap bang cach nhu sau:
- Duing dong ho do dién van nang chuyén sang ché do do diot:
+ Po gitta hai chdt cam 1 va 2 va thay chiéu théng mach tir 1 dén 2.
+ Po giita hai chdt cdm 5 va 4 va thdy chiéu thong mach tir 5 dén 4.
- Diing dong hd do dién van ning chuyén sang ché do do dién tro: Dé thang do MQ do hai cht
cim 3 va 4 thay hién gia tri c& 1 MQ.
Néu thay céc két qua kiém tra giong nhu trén chimg to hdp mau van tdt.
4. Pén gio thi, can bd coi thi phat cho méi thi sinh:
- 01 hop mau (di kiém tra).
- Dé thi.
- Tap gidy bai 1am c6 ghim to ghi Ho va tén (phéch).
- Gidy nhip.

5. Can b coi thi khong phai xac dinh k{ ning thwe hanh cho bai thi cia thi sinh va khong giai
thich gi thém.




BOQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2016
HUONG DAN CHAM PE THI CHINH THU'C
Mén: VAT Li
Ngay thi thir nhit: 06/01/2016
(Hudng dan chim gdm 06 trang)
I. Hwéng din chung
1. Cé4n bd chdm thi chdm ddng nhu dép an - thang diém cua Bo Gido duc va Pao tao.
2. Néu c6 cau nao, ¥ nao ma thi sinh c6 céch tra 10i khac so v6i ddp 4n nhung van diing thi vin cho diém tdi da ctia
ciu, ¥ d6 theo thang diém.
3. Can bd cham thi khong quy tron diém thanh phan, cua timg ciu, diém ctia bai thi.
IL Pip 4n - thang diém

Cau Néi dung Pi¢m
Cau I (4,0 diem)
l.a | Khi rong roc co6 dinh, day khong truot trén rong roc nén do bién dang cta céc 10 xo bang d6 doi
cua vat so voi rong roc, hé 2 10 xo dugc ghép song song. Ta c¢6 con lac 10 xo dao dong diéu hoa
véichuki T=2m [—2 (1) 0,50
(kl + kZ )
Thoi gian vat di tr vi trf bi€n dén khi vat t6i vi tri can bﬁng lan thir nhat (khi 10 xo khong bién
. T = m
dang) duoc xac dinh: t=—=—= |—— )
& 27 2\(k +k,) 050
1.b | Khi rong roc c6 truc co dinh, trong qud trinh dao dong, tong chiéu dai ciia hai 10 xo, ddy bang
hai lan khoang céch gitia vat va rong roc (bd qua kich thudc rong roc). Goi d¢ dan cualo xo 1 1a
X1 vacualo xo21ax;
A N 5 A 7 . s A M A N (Xl + XZ)
D0 doi ctia vat so voi vi tri can bang ban dau la x = — 3) 0,25
, 0,25
lyc cang doc theo day nhu nhau ¢ moi diém nén kX, = k,X, “4)
Xét vat, theo dinh luat I Newton c6: —k,x, —k,x, = mx" (5)
4k k
Tr (HD2)3):=> —— 2 —x=mx" (6) 0,25
(k, +k,)
\ m(k, +k
Vat dao dong diéu hoa, chu ki dao dong T =27 M 7 0,25
4k k,
Thoi gian vat di tir vi tri bién dén khi vat t6i vi tri cAn bang lan tha nhat (khi 16 xo khong bién
m(k, +k
dang) duoc xdc dinh: t = Tz M (8) 0,25
4 2 4k k,
2. | Xét Chuyén dong cua vat trong hé quy chiéu tinh tién véi van téc V. Chon géc toa do truc Ox la
vi trf cua vat khi 10 xo chua bién dang. Chiéu duong truc x cung chi€u V.
) 4k k
Hé 2 10 xo, rong roc, diy tuong duong voi mot soi diy dan hoi ¢6 do cung K = ﬁ ) 0,25
1 + 2
2.a | Khi kéo rong roc voi van tdc vV, roi xa vat, ban dau céc 10 xo chua bién dang, sau d6 bi déan, luc
dan hoi tdc dung 1én vat tang dan, lyc ma sat nghi tdc dung 1én vat taing dan, khi luc ma sat nghi
. A N A z A ~ LERTN _ Fmsmax — l"l‘lmg
cuc dai, ddy dan hoi tuong duong c6 d6 dan cuc daila d = < - Kk 0.25




Cau Noi dung Piém
Sau khi vat bat dau truogt, do luc ma sat truot I
. pe e , . , va=0 0
tac dung voi gid tri nho hon lyc ma sat nghi
cuc dai nén vi tri cAn bang mai cua vt 1a khi 5
‘ Va=
day dan hdi dan doan e=00'= M2ME =0 ly— T ——
K «— 74—
- Xét trong hé quy chleu gan voi rong roc e
chuyén dong vé6i van toc ¢6 d6 16n la v, vat ¢ 7000000p00000000 —
m s€ thuc hién dao dong tor vi tri M cé A A
X0 —(d—e) va ¢6 vén toc -v (Chon truc M 1o 0 g
toa dd O’x ¢6 chiéu + tir vat tdi rong roc).
- Xét su dao dong trong h¢ quy chicu gan vdi rong roc:
2
Bién d9 dao dong dugc xac dinh A = x(zo) +— v VOl X = % 9)
o
- Khi vat ¢6 van toc v so vai dat, trong hé quy chiéu gan voi rong roc, vat sé t6i bién. Tir d6 thoi 0.25
[Xo)
arccos N ‘ ‘
. 5 Aol X
gian can tinh: t, =— =——————%>=arccos Lol \/E (10)
O] (0] A K
- Quang duong vt trugt dugc trén san:
0| | [m (b -p)mg) mv (1 —p,)m 0,25
s=V.t1—(A—‘x(o)‘)zv.arccos — == + - ’
A K K K K
- Nhiét lugng toa ra bang cong cta lyc ma sit trong qua trinh trugt ciia vat trén san:
Q0-A, X \/E (1, -p)me ) mv’ (i, —p,)m 0.25
=W, mgs =L, mg.| v.arccos — - - ’
=H,mgs =, mg. A K K K K
2.b | Sau khi c6 &,, trong h¢ quy chiéu gan voi rong roc, vat chiu thém lyc quén tinh, vi tri cn bang
méi cﬁg vat tai O”. Pé vat C(’),cfmg van toc v voi rong roc, can diéu kién O” trung vi tri vat &
thoi diém t; trong hé quy chiéu gan vdi rong roc.
i Ay Ty ma KA Kv’
Tir d6 0"O =E“‘=?°=—xm=A3aO=F=\/(ul-u2)2g2+ — (11) 0,50
Cau II (4,0 diém)
1. | Dé thay V. =13V,. Ta di tim mdi lién hé ctia nhiét d¢ va thé tich & qua trinh BC. St dung s6
liéu da cho ta duogc
poe =20~ Y 116 |, vei 7Vesv<13V, (1) 0.50
30V,
\Y v’
TBC — pBC - & — +16V (2) 0750
R 3R{ V,
2. | Tinh nhiét d6 cuc dai Tyax va T, trong chu trinh.
V& cac duong dang nhiét cua khi I tuong di cho, ta thay rang dudong dang nhiét ing véi nhiét
dd cao nhat con cé diém chung véi chu trinh thi diém chung ay phai thu¢c BC, tuc 1a di€m cé
nhiét d6 cuc dai cia chu trinh phai thudc BC. Qua vay biéu thirc trong ngodc cua (2) tai vi tri ¢
64p0V
V =8V, cho ta gid tri 16n nhét T, . 3R 3) 0.50

Tuong ty, ta thiy diém c6 nhiét d6 nho nhat phai thuéc qud trinh DA. Ta di tim lién hé giita
nhiét o va thé tich cta khi trén doan DA.




Cau Noi dung Piém
_Pf[_V 5
Ppa = +10 | v6i Vo<V<TVy 4)
30,
2
T, =PV _Po[ Vo 44y 5)
R 3R )
Nhiét d6 16n nhét trén DA ung véi vi tri ¢6 V=5V, do d6 nhiét do nho nhét dat dugc tai A. 0.50
T, =T, =% ©)
3. | Ap dung nguyén Ii I cho qua trinh BC ta dugc
3_dT
SQBC = CVdT + pdV = (ERW + pjdV
X , . A 5 A 2 4p0 V
Két hop véi két qua phan 1 ta cé Q. = =y —7+10 dv
0
N PN . A 1A 1A a1y v A%
Vi trong qué trinh BC ¢6 dV>0 nén hé nhan nhiét khi [——+ 10] >0 —<10
0 0
Két hop voi gia thiét, diém thay ddi tinh chit nhan-nha nhiét c6 thé tich
— — VB + VC
VvV, =10V, = @) 0.50
dong thoi
______________________________ e
Py =2p, =22 2pc ®) 0.50
hay M la trung diém ctia qud trinh BC.
4
) Py \ Py v
== -——+10|; =— ——+16
Ppa 3 ( v, J Psc 3 ( v, ]
Do d6 ta co
2 2
TDA=M=P0_VO ¥ +101 ;TBC=M=pO—VO A +161 ) 0,25
R 3R \A \A R 3R \A \A
Cong cua chu trinh la
A =3p, —p )TV, = V,) =12p,V,
Ap dung nguyén 1i I cho qud trinh DA ta ¢6
3 _dT 4p vV 25
8Q,, =C,dT+pdV=| =R—+p [dV="TL —+=|dV 0,25
Qpa v p (2 av pj 3 ( v, 4 j
Vi trén DA c¢6 dV<0 nén diém chuyén d6i nhan nhiét-nha nhiét trén doan DA 1a diém N c6
Vi = %VO . Khi nhén nhiét trén doan DN.
Tu d6 téng nhi¢t luong ma khi nhan dugc trong chu trinh da cho 1a
5R
Q=Qup + Qv +Qpy ZT(TB =T, +Qpy +Qpy 0,25
. A 411
Rut gon biéu thirc trén ta dugc Q = ?poVo
96 0,25

Hiéu suit cta chu trinh n= é =——=234% (10)
Q 411




Cau Noi dung Piém
Céu III (4,0 diém)
l.a | Hiéu s0 khoang céach duoc xac dinh: 0.50
___________ A R = M e D LT
1.b
Khoang van: i= AD =0.5mm, bac van ngoai cung: k = 2£ = % =20
a i 2.
. 0,25
- SO van sdng quan sdt dugc: N, =2k +1=41 (2a)
"""""" - S6 van thi quan sat dwge:
N, =2k, =40 (2b) 0,25
2. | Tai vi tri c4c van sang trung nhau:
L= kD = kA, =5.0,75=3,75um véi 0,400<A, <0,750 3) 0.50
a bl
. 3,75 \ N .
Vi k, e Z; A :k—(3) Twr (2) va (3) tinh duoc 9,375k, =25 @) 0,50
Két qua theo bang: C6 tong cong 5 vén sang tring nhau. ) 0.50
k, 5 6 7 8 9
A, (um) 0,750 0,625 0,536 0,469 0,417
3. | Khi nguon S dich chuyén song song vdi 2 khe Sy, S, hé van nhén dugc khong thay d6i khoang van
nhung dich chuyén nguoc chi€u vdi S, sao cho van séng trung tim O’ ludn nam trén dudng thang | 0,50
SI(Voilla trung diém khoang cach S,S) va trén man. Tan s dao dong cua dong quang di¢n trong
mdy thu bang s0 van sang qua mdy thu trong mdt don vi thoi gian.
£ 2D
0O0' D ", D va 107°2.107 1,00
_ = — f=_=——6 =5 Z (6)
SS, 1 V.t 1 Al 0,40.107.1
Cau IV (4,0 diém)
1. | - Do ddy dan trung hoa nén lyc dién truong tic dung 1én q trong K bang 0 F.=0 (1) 0.50
”””””” - Biéu thuc tinh luc tir do dong dién I téc dong 1én dién tich q dat cich day din mot khoang s |
trong hé quy chiéu K 1a F, = qutol = Hohv au ) 0,75
. 2ms T S
Luc nay hudng theo chiéu duong cua tryc Oy.
2a | Goi v, (v,) va v_ (v,) tuong img la van tdc cua cdc dién tich duong va am trong K' ta c6:
VFu
V,=———. 3 0,50
T 1xvu/c? )

Do v, <v_, d§ co Lorentz trong hai day la khdc nhau, cic dién tich &m s€ tr¢ 1én gan nhau hon
céc dién tich duong. Do dé téng thé trong K' hai diy dan giéng nhu mot diy dan tuong duong
tich di¢n tich &m véi mat do dién tich dai tong cong A =A, +A_, trong d6 A, (A ) va A_ (A,)

twong ung 1a mat do dién dai cua diy dién tich dwong va 4m twong tng. Ta ¢c6 A, =%A,7,,

1 e tA A s in . Ao aa
trong d6 vy, :ﬁ va A, la mat d¢ dién tich riéng trong h¢ quy chiéu ma cac di¢n tich
-v,/c

dtng yén.
Trong hé K cdc dién tich &m va duong chuyén dong véi cung van toc v, do d6 A=7yA, voi
1 Ixuv/c?

. Cubi ciing thay vao cong thirc




Cau Noi dung Piém
2Auv
A=A, +A ,tacé A, =——F—ox “)
T T A1—u?/ 0,50
2.b | - Do dién tich q dimg yén K 'nén Iyc tir tic dung Ién q trong K' bang 0, F', =0  (5) 0,50
”””””” - Tinh dugc dién truong & khoang cich s gy ra boi mot day dan tich dién déu dai vo han véi |
mat d¢ dién dai A, 1a E=— 27% , tr @6 tinh duogc lyc dién tac dung 1&€n dién tich q trong K'
TE, S
AV qu 0 0,75
E '= 6
e /o ©
Luc nay hudng theo chiéu duong cua truc Oy’
3. | Theo thuyét twong doi hep, luc tong cong F tic dung 1én dién tich q trong hé K bang
E +F, =(F +F,Wl1-u’/c’, hay
LUK CRIL S U ey 0,25
T s TECS1—u?/c ,
c=— @
V&g
Lueu ¥: néu hoc sinh chi ldy gid tri hang sé dién €, hang s6 tir W, va t6c d¢ dnh sdng c roi chi| 0,25
ra hé thir ¢ = ! thi khong cho diém.
\Y g()ﬂ()
, Cau V (4,0 diem)
1. | Cosoly thuyét:
* Xac dinh chiéu dai 5:1’1a s¢i toc bong den. ) )
Xét quang hé V(’)’i,thﬁu kinh dat gitra yét va man chan, goi f la ti€u cyu thau kinh, d; va d;” 1a
khoang cdch tir thau kinh dén vat va dén anh trén man, khoang cich giira man va vatla /¢
Ta cé i+i,:l vad +d =/
1 1
, ! - 0+ (07— 40t
Giaira ta dugc d, +d = dlfdl - dl“f ) g, =% (1) 0,50
I§hi { > 4f ta théy ¢6 hai yi trf cua thau kinh cho émh‘ cua vat ro nét trén man -
Ung voi hai anh, goi chiéu dai cta vat 12 h ta c6 chiéu dai cua anh la
h = —%(ﬁ—ﬁ — (0> =4/f);h, = —%(E—Zf +J(07 =40f) 2y
h2
Tich hh, ZF(E—%—«/(EZ—4€f)(€—2f+w/(€2—4€f):h2 \) 0,50
Nhu vdy, bang viéc do chiéu dai hai anh rd nét ta xdc dinh duoc chiéu dai cia 92— )—f
vat
* X4c dinh chiét suat n cua chat 1am thau kinh
Vi thdu kinh hoi tu ta c6 l=(n—1) ..k 0.50
f R, R, 2f :
Nhu vay dé xdc dinh duoc chiét suét ta can x4c dinh duge béan kinh cong R va tiéu cu f cua thau
kinh.
Goi kich thuéc cua thau kinh 12 2x, 2y
) X2 +y2
Tac R="— ) 0,50




Cau Noi dung Piém
Goi khodng cdch tir man dén thau kinh trong hai truong hop tao a&nh la L, va L,
L-f_h
f h h, h, L -L,
Lz—f_& 1 2 (h h hl_hz\/ ) 0,25
f h
Nhu vay, beslng ’viéc do hai khoang cach L; va L, va do dugc kich thudc hy, h; ta xdc dinh dugc
tiéu cu f cua thau kinh.
2 2
. s R X" +y")(h;=h,)
Khi d6 chiét sudtn1a n=—+1= ( )b, -1, (4) 0,25
2f  2xyhh, (L, -L,)
Luu y: c6 thé xdc dinh tiéu ci thau kinh bﬁng cdch di chuyé:n théu kinh dén khi kich thudc anh
bang kich thudc vdt thi khoang cdch tir thau kinh dén man bang hai lan tiéu cu f cua thau kinh.
2. | So d6 thi nghiém, cic budc tién hanh thi nghiém, bang biéu can thiét va xir Iy s6 lidu dé xic
dinh L, n
- Dung thuéc kep do kich thudce 2x, 2y cta thau kinh va tinh ban kinh cong cua thau kinh theo | 0.25
cong thirc
R X*Y Thau kinh .
- 2% Man
- Bo trf thi nghiém: _ x
—_ @ 0,50
/ Boéng den l
- Tién hanh thi nghiém: ,
+ Dat béng den va man ¢ vi trf ¢6 dinh trén ray quang hoc
+ Bat khoa K va di€u chinh bién tr¢ dé sg¢i téc den phat sang nhe.
+ Di chuyén thau kinh dén vi tri tao anh rd nét trén man, do chi€u cao h; cua anh va khoang 0.50
cach tur thau kinh dén man L;, ghi vao bang so li¢u, ’
+ Ti€p tuc di chuyén thau kinh dén vi tri madi sao cho anh hién rd nét, do chiéu cao h; cla anh va
khoang cédch tir thau kinh dén man L;, ghi vao bang so li¢u
+ Lap lai thi nghiém v6i cic khoang cach gitra vat va man khac nhau dé lay cac cap gid tri hy,
h,, L, L, twong tng, ghi vao bang.
- Bang s0 li¢u:
STT h; L, h, L,
1
2
3 0.25

- Xir 1y s6 lidu:
* Tinh chiéu cao vat 12 h=./hh, tac6 chiéu cao ctia vat h=h
(x2+y2)(h1—h2) _

* Tinh chiét suat n = van=n
2xy/hh, (L, -L,)
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Ngay thi thir hai: 07/01/2016
(Hudng dan chim gdm 04 trang)

I. Hwéng din chung

1

. C4n bd chiam thi chAm ddng nhu dép an - thang diém cua Bo Gido duc va Pao tao.

KY THI CHON HQC SINH GIOI QUOC GIA THPT

2. Néu c6 cau nao, y nao ma thi sinh c6 cach tra 161 khic so voi ddp dn nhung van ding thi van cho

diém tdi da ciia ciu, y d6 theo thang diém.

3. Can bo cham thi khéng quy tron diém thanh phan, cta timg cu, diém cua bai thi.
IL. P4p 4n - thang diém
Cau Noi dung Piém
Cau I (4,0 diém)
Khi con lic qua O, ¢6 van toc v, . huong vé phuong Bic, luc FC hudng vé phuong Dong,
d6 16n giam dan, huéng quay dan vé phuong Pong, Téi bién, con lic d6i chiéu chuyén dong
lu,c FC hudng Yé phia Tay... ’ ‘ N 0.50
Keét qua méat phang dao dong con lac quay ngugc chiéu y Béc
kim dong ho. (1)
1. R Dong
Tay > | 0,50
X
Quy dao vé phac nhu hinh vé (C6 dang hinh canh hoa,
canh 1 & g(’)g: I, canh 2 & goc 111, d6 1éch ce’ml} 2 50 vOi
truc Oy nhi€u hon cénh 1, quy dao di qua diém O...)
Céc vector ® cua Trai Pat, van toc chuyén dong cua vat va luc Co-ri-6-1it tic dong vao vat
duoc biéu dién trong hé toa do da chon Oxyz la ®=(0,®wcos @, ®sin @),V = (vX Vs VZ) . 0,50
Theo bai cho FC =-2m(®OAV)= (2mov, sin@—2mv, cos ®;—2ma@v, sin @;2mev, cos Q)
2. | Vat chi qhuyén dong trong mit phiang Oxy nén c6 thé bo qua v, tir d6 xdc dinh dugc cic
thanh phan ctia luc Co-ri-6-lit 0,25
F., =2mosinQ.v ; (2) 0,25
F., =—2mosinQ.v,; 3)
So sdnh véi biéu thirc di cho, x4c dinh dugc thong s6 Co-ri-6-1it (cho vi d6 @) b =2wmsin ¢ 0,50
Phuong trinh dinh luét IT Newton FC +P+T=ma voi W, = \/% 1a tan s6 dao dong riéng cua
con lic.
3.
Theo Ox: E., —%x =mx"= by-wx=x" 3) 0,50
Theo Oy: E, —%y =my"= —bx'- (Df)y =y" 4) 0,50
| T (3)(4), st dung dang nghiém di cho x = Asin(Q0); y = Beos(Qt) Pao ham roi thay vao |
(0 —Q*)A =-bQB
(3)(4) ta dugc (5)
(o —Q*)B=-bQA
Dé nghiém A, B khéc 0 thi (o} -Q?)=+bQ (6)




Cau Noi dung Piém
Hayla Q°+bQ -0, =0;= A=b’+4w; = 40;
Phuong trinh c¢6 4 nghiém. Loai 2 nghiém am, con lai hai nghiém duong 0,25
b .
Q, =, ia tuong Urng 1a 2 mode dao dong cia con lac. @) 0.25
Céu II (4,0 diem)
A , 2($X2
Thé néng cua BC AW, = —(AP(A_M) + AFC(A_H)) —mgx + 7
la 2
= W, =~ W, =—mgx+ 26\?)( ;
0,50
2 5
Chon goéc thé nang tai A, tacé = W, =-mgx + 2G\£§X (1)
0,50
~=0 suyra x=x0=mg\/5 ()
40
Co nang toan phan cta BC
2 12 2
W = mv +W, =>W= mx (mgx — ZG\BX ) = const 3) 0,50
Dao ham theo thoi gian va chii y dén diéu kién can bang ta thu duoc phuong trinh
4043
(X—XO)"+(X— XO) =0 4) 0,50
1.b 3m
A A A1 S fe A A 4(5\/5 Ny
Nhu vay, thanh BC dao dong diéu hoa quanh vi tri Xo voi tan s6 géc: o= 3 va voi
m
\3m
chuki T=2n : 5
40 . 0.50
Cong can thict d¢ tao qua bong bong xa phong gom hai thanh phan: Cong A, tao nén vo bong
béng va cong A, dé nén khong khi tir p suat khi quyén dén dp suét P bén trong bong béng
Ap suét trong bong béng khi né ¢6 ban kinh R 1a p= Po +% (5)
A, =0.2.4nR* =8noR" 6
,=0.2.4n o 2 (6) 0.50
5 :len£:4nR (p0+4_6j1 [1+ 4(5] o 0,50
Po 3 R PR
3 . 0,50
Cong can thiét A = 8onR > 1+£(p0 +4—GJ In| 1+ 4o (8)
60 R poR
Céu III (4,0 di€m)
Khi khéa K déng, lic nay mach dién chi c6 ngudn Uy va cudn cam. Dong dién chay qua 0,50
1. cudn cam sau thoi gian tla i(z): U, L%zO (D)
(U U
=i(t)= | dt=—"t 2
® j o= @)
2 e « R N A A A P UO
O thoi diém t,, dong dién qua cudn dy la i, ) =1, :Ttl 0.50




Cau Noi dung Piém
Sau thoi diém t,, khéa K ngi'lt, lic nay dong dién trén mach Ia i néu
di(t) (t )
U,+L——= dt (v6i q(t;)1a dién tich trén ty C ngay trude khi K ngat) thi dong dién
1.
qua didt va nap dlf_:n thém cho tu dién ké tir thoi diém t . 0.25
5 _ _ b
d C de LC L dt LC
. \ \ . 1
Nhu vay, dai lugng (q—CU, ) bién thién diéu hoa véi tan sd gbc ®=——— (4) T dé | 0,25
’ JLC
q=CU, +Asino(t—t,)+Bcoso(t—t,) =i, =0Acoso(t—t, ) —Bsinw(t—t,)(5)
Tai thoi diém t; ¢6 q,, =0i, ) = % t,
PPN U,
Ttr d6 xdc dinh dugec B=-CU; A = oL t,
(Q))
X U 0,50
Bicu thiic dong dién qua tu: i= TO t,cos®(t—t,)+CU,sino(t—t,) (6)
Do ban dau dién tich trén tu q(t;)=q(t/) =0va dong dién ngay sau khi dong K 1a
I = ﬂtl & thoi diém t; nén ¢ thoi diém t, <t<t, +t, hidu di¢n thé giira hai du tu dién:
L 0,50
U, (=1, (t-t,)— U, cosm(t-t,) (7
2. | Sau nhiéu chu ki déng va mo khéa K, dong dién qua cudn cam s& bién thién tuan hoan va
ndng lugng dy trir trong cdc linh kién L va C 1a giong nhau ¢ dau va cudi chu Ki.
Khéa K dong trong khodng thoi gian t;, dong di€n qua cudn L thay doi mot lugng
R U, 0,50
la AII = T’tl (8) "
Khoéa K ngat trong khoang thoi gian t,, vi tu cé di¢n dung 16n nén U, coi nhu khong doi, lic
nay dong qua cuén cam: U,-U, L% dong dién qua cudn L thay doi mot lugng 1a | 0,50
U,-Upt
AIQ — 0 L 1772 (9)
Trong mdi chu ki déng ngit ctia khéa K, ta c6
AL+AL =0= Doty W= UDG o U 1 1 0,50
L U, __4 I-o
t,+t,
Cau IV (4,5 diém)
La) | vgi ludng chét cau khau do nhé c6 thé coi CA, CS+SA SA -SC va IA —SA —sc.| 0,50
Thay vao cong thirc ludng chét ciu di cho ta c6
n, (SA,-SC) n,(SA,-SC ‘
(54, -5€) - -($4. -5€) hay —L— =12~ M2 4 46 it ra didu phai chimg
SA, SA, SC SA, SC SA, 0,50
minh —L — 22 7T (1) 050
SA, SA, SC
1.b -
) Tir cong thirc L BT ki khi
SA, SA, SC
n,SC 0,50

SA, —>00 < SA, =SF, =f, riitra f, = )

n, —n,




Ciu Noi dung Piém
- —n.SC 0,50
VA SA, =00 &> SA, =SF, =f, f, = —125C 3)
I, —1,
2. | Thau kinh mong nén dinh S,va S, cua cac ludng chat ciu c6 thé coi 1a tring nhau va tring
voi diém O. Ap dung cong thirc lién hop cho ludng chat cau khau do nho ta c6
n, n _n-n
OzA1 ()A>l< Rl N nl _ n2 :_n_nl _n_n2 (4) 0,50
n__n, n-n, OA, OA, R, R,
OA* OA, -R,
Tir dinh nghia ta c6 = < 5)vaf, = L. 6
r dinh nghia ta c6 ngay f, nn oo, (S)vaf, hn, o, (6) 1,00
Rl RZ Rl RZ
Tir d6 suy ra diéu phai chirng minh b +f—2 =1 (7)
OA, OA, 0,50
Cau V (3,5 diém) , ,
1. | Vi photon t¢i c6 nang lugng rat cao, nén céc tinh todn phai ké dén hi¢u ng twong doi tinh.
Goi € =hc/)’ la nang lugng cua photon sau va cham tuong (g véi bude séng L. Gia st
rang sau va cham, nang luong cua photon duogc truyén hoan toan cho electron. Boi mat het
nang lugng, photon bién mat (bi hap thu bai électron) nén sau khi va cham chi con lai
electron. St dung dinh luat bao toan nang lugng va dinh ludt bao toan dong luong:
0,50
p=p.e=K—p, =n=2=K_ ek
A c ¢
Ma tir hé thirc Einstein 0.50
E= \/pfcz +mpct = \/pfcz +E; =K+E, »pic’=K*+2EK
Nén ta suy ra E, K =0! vd ly! Ttr 46 suy ra diéu can chiing minh
2. | Sau khi va cham photon khong bi hap thuy ma bi thay d6i phuong truyén va giam ning
e ., ¢ 0,50
lugng. p=—;p'=— {9
C C P
Str dung dinh luét bao toan nang lugng va dinh luét bao toan
dong luong: p=p,+p,e=K+¢ 9 ) P 0,50
p'=psin¢ 5 )
p. =pcosP 0,50
' ' p
K=g—g'=c(p-p) =C(\/p§ + P —po) =>p=—"
sin @
cp, (1—sin m_c” (1—sin
Tir d6 o6 K = Po(1=8in@) _mc(1-sing) o
sin @ sin @
3. | Tatinh dong nang cua electron trong don vi eV, theo baira ¢=7n/2-06 tacd
1—si
k=P l1=8in0) ) sy 0,50
|e| sin @
Céac muc kich thich ciia nguyén tir hidrd c6 ndng Ivgng nhu sau:
AE, :13,6(1—%(6:\/)
n
AE, =10,2eV;AE, =12,09eV; AE, =12,75eV > K 0.50

Do d6 électron di cho chi c¢6 thé kich thich dugc nguyén tir t&i mic n = 2, 3. Nhu vay
nguyén tir Hidr6 c6 thé burc xa ra A, =102,6nm, A, =121,5nm, A, =605,3nm.




BQ GIAO DUC VA PAO TAO

I. Hwéng din chung
1. C4n bd chdm thi chim ding nhu ddp 4n - thang diém ciia BO Gido duc va Dio tao.
2. Néu c6 cdu nao, ¥ nao ma thi sinh ¢6 cach tra 10i khac so voi ddp 4n nhung van ding thi van cho diém
t6i da cta ciu, y d6 theo thang diém.
3. Cén bo cham thi khéng quy tron diém thanh phén, cta timg cu, diém cua bai thi.
IL Pap an - thang diém

KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2016

Moén: VAT LI
Ngay thi thir ba: 08/01/2016
(Huéng dan cham goém 03 trang)

HUONG DAN CHAM PE THI CHINH THUC

Cau Noi dung ’Igilg::lg
Caul 0,8
1. V& so do mach dién st dung. 04
Hop mau AL Hop mau Chiét 4p
o @ Chictd o 0% dign ti
3 dién tlr -
20 0 04 20 0 04
— .
Bién thé nguén Bién thé ngudn
Mach phan cyc thuan Mach phan cuc nghich
Lueu y: Khi do nghich cé thé ding uA do truc tiép van cho di diém.
2. Bang s6 liéu do, don vi (dé tham khao). Ujp=2,5V. 0,2

Nhanh thuan Nhénh nghich
U I U Urz I
V) (mA) V) V) (HA)
0.749 -0.69 0.745 -0.76 -0.76
0.756 -0.50 0.737 -0.95 -0.95
0.772 0.00 0.699 -1.49 -1.49
0.781 0.36 0.515 -2.02 -2.02
0.791 0.89 0.310 -2.10 -2.10
0.800 1.51 0.000 -2.16 -2.16
0.810 2.21 -0.220 -2.20 -2.20
0.820 3.15 -0.490 -2.25 -2.25
0.830 4.38 -0.650 -2.28 -2.28
-0.820 -2.30 -2.30
-1.050 231 231
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3. Dung duong dac trung von ampe

oo
-
4
3 i
5 *
*
i *
I
[ | | | | | (L} | | | ¢I 1
1.2 L 0.& 06 04 02 02 04 0.8 ;)8 1
11 "4
2
* CHENC R i oo ui T
_3 I

0,1

4. Xac dinh thanh phén dong dién I, sinh ra do chiéu buc xa. 0,1
- Dong dién I, sinh ra do chiéu buc xa: I;=-2.16 A

Cau 2 1,2
1. Xay dung phuong 4n thyc hanh dé xac dinh q dya trén cdc dung cy di cho. 0,4

Theo dau bai ta c6: Khi hai dau A va B ciia linh kién D5 ¢6 hiéu dién thé Up thi dong
|q]U zp

qua linh kién c6 dang: 1, =1,(e ™" —1)+I,

, la|U,
Dién dp h¢ mach khi chi€u sdng: [xg=0 = I, (e™T -1)+ I,=0

I
Hay %UO = ln(l——gj. .......................................................................

d

Chiéu sdng manh: ‘I ‘ >>1,

suyra | | ~1nI —ln‘I‘ Inl, <:>ln‘I ‘— | U,+Inl,=AU,+B
d

< . qa .
Dat y=ln‘1g‘;X:UO =y=Ax+Bvéi A=%Va B=InlI,

Nhu vay dé tim |q| ta can vé duoc db thi ln‘Ig‘ theo Up. DO thi y(x) nay c6 dang dudng
thang va duoc dung bang viéc thay d6i cuong do chiéu sing dé nhan céc cip gid tri I,
va U, twong tng. Dé xdc dinh Uy ta do thé hé mach Us, hodc gi tri tmg voi dong
Iap = 0 khi do phan cuc ngugc D;.

I, do dugc bang viéc phan 4p ngugc D, dén khi hiéu dién thé Uss = 0 ta duge dong qua
Roladong Lo...ooinii
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2. V& mach dién st dung (tham khao). 0.2
Hop mau
Bién thé | 5 Chiét ip
, —/ o o— dién tu
3 =
@ J 20 O ?i W
o Y
3. Bang s6 liéu do, don vi va bang xtr 1y s6 liéu (dé tham khéo). 0,3
Bang s liéu do Xt 1y s6 liéu
§] Uro U I ln‘Ig‘
V) V) V) (nA)
0.689 -0.40 0.689 040 -14.73
0.700 -0.52 0.700 052 -14.47
0.719 -0.70 0.719 070 | -14.17
0.731 -0.89 0.731 -0.89 | -13.93
0.752 -1.40 0.752 -1.40 |  -13.48
0.771 -2.14 0.771 214  -13.05
0.791 -3.13 0.791 313 -12.67
0.813 -4.95 0.813 495 -12.22
4. Do thi xir 1y s6 licu (néu ve) 0,2
-12
Gi7 G.72 G.74 5.76 G.78 G.8 .‘/, G.82
-
125 y=20.88x-29.18 o
R‘=0.999 jrs
132 ?,///
//
133 /ﬁ/
////,
-14 o //”/
S
-14.5 -
5. Céch xdc dinh |q| va két qua. 0.1
Tinh toén trén s liéu do duge va xdc dinh q = (1,60 +0,04).10"° C

Chu : Khi chdm, chii yéu xem xét phuwong phdp, gid tri s6 c6 sai léch chiit it, c6 thé cham chirde.
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BO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT

DPE THI CHINH THUC NAM 2017
Mon: VAT Li
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thir nhat: 05/01/2017
(Dé thi ¢é 03 trang, gom 05 cdu)
cau | (4,0 diém).

Xét mot co hé gdm mot qua cau dic dong chit va mot thanh cing. Qua cau ndm trén mang cia
thanh, mang dugc tao boi hai mit phang hop véi nhau goc o =60°, mit phing phan giac cta nd 1a
mit phing thiang dung. Hinh 1.a va 1.bo mo -
ta hinh chiéu dimg va hinh chiéu canh cua "gy .................
hé. Hé dugc dat trén mat san nam ngang.
Coi thanh va qua cau khéng bi bién dang
trong qué trinh khao sat. Thanh co khbi
lwvong m va du dai. Qua cau co ban kinh R,
khdi lwong M, mo-men quan tinh ddi voi

y Xz X
a. Hinh chiéu ding b. Hinh chi¢u canh

truc quay di qua khéi tam G 12 | =§MR2.

5 A : Hinh 1
H¢ s6 ma sat trugt gilta mang va qua cau la

u. Gia tdc trong truong 1 g. Cho hé toa do Oxyz, xét hai truong hop sau:

1. Thanh duoc gian ¢ dinh vé6i san. Tai thoi diém ban dau t =0, qua cdu dang quay nguoc chiéu
kim dong ho quanh truc quay vudéng goc voi mat phang Oxy va di qua G véi toe do goc 0y, dong
thoi ¢6 véan toc khdi tam 14 V, theo chiéu Ox (Hinh 1.b). Téi thoi diém t=1 qua cau bat dau lin
khong truot, van tbc khbi témvvén con cung chie‘?u 0x trén thanh. ‘ 7

a) Mo ta qua trinh chuyén QOng cua qua cau ké tur thoi diém ban dau téi thoi diém t=r.

b) Tinh quang duong qua cau di dugc trén thanh trong khoang thoi gian t noi trén.

2. Thanh ¢6 thé truot khong ma sét trén sfm. Tac dung‘vélo thanh mot luc F khong ddi theo
phuong 0x sao cho trong qué trinh thanh chuyén dong, qua cau lan khéng truot trén mang.

a) Tai mot thoi diém nao d6 vén tde caa thanh 1a V,, van tdc khoi tam qua cau 1a V,.Trong hé¢
quy Chjéu gan voi thanh, hiy xac dinh vi tri ciia diém c6 tdc d6 16n nhét trén qua cau. Tinh toc do
16n nhat do.

b) Xéac dinh biéu thirc do 16n cuc dai cia lyc F theo p, g, M va m dé trong qua trinh thanh
chuyén dong qua cau lubn lan khong trugt trén mang.

Cau 1 (4,0 diém).

O sat bé mit trai dat, khong khi co ap suat 1a po va nude sbi & nhiét do Ts. Cho biét phuong trinh
vi phan Clau-di-Gt — Cla-pé-ron mé td mdi quan hé giira nhiét do T va ap suét bido hoa ppn xay ra
dpy, _ L
dT  T(v,—-Vv,)

khong d6i, v, va v, twong ung 1a thé tich cia mot don vi khdi lwong nudc & thé hoi va thé long

trong qud trinh bay hoi la . O day L 1a 4n nhiét hoa hoi cia nude va duge coi 1a

(v, >V, ). Hoi nuéc va khong khi duoc coi 14 khi 1i tuéng vé6i hang s6 khi R. Cho khéi lugng mol
cua nudc va khong khi tuwong tmg 1a p va p,.Gia tdc trong truong g duge coi 1a khong thay d6i
theo do cao.

1. Tim 4p suét hoi nudc bdo hoa ppy ¢ nhiét dd T theo cac dai lugng p, po, R, T, Tsva L. Tinh gia

. . 5 A R A A AR . 5 A 7 9 A A T
tri cuc dai ciia d6 am tuyét doi (46 am cuc dai) cua khong khi & nhiét do T =2,
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2. Coi nhiét d khong khi Ty khong ddi. Biét ap suit khong khi phu thudc vao d6 cao h theo cong
mgh
_Fli{iTO

thirc phong vii biéu p(h)=p,e "™, v&i po 1a ap suit khong khi & sat mat dat (h =0). Hiy tim do

N9 I3 7 A 2 ‘A A T
cao h ma & d6 nudce sdi 6 nhiét ddo T =?S.

3. Phan trén da xét chuyén thé hoi-long ctia nudc, trong ¥ nay ta xét su chuyén
the ran-16ng. Cho mat binh hinh tru dat thang ding dung hon hop gdm nudc ¢ thé
long va nudce ¢ thé ran cung ¢ nhiét do T. Gia thiét rang dudi mot di€u kién xac |- 77— -
dinh nao do, nudc ¢ thé ran va nude & thé 1ong duoc phan tdch bodi mét phan cach |- - - - - '
ran-long nhu hinh 2; dong thoi khi nhi¢t d¢ tang mot lugng nho AT (AT /T 1)
thi mit phan cach s& dich xudng mot doan Ah. Cho biét trong qué trinh chuyén
the ran-16ng cua nudc, sy thay doi ap suat & mat phan cach ran-1dng theo nhiét o .

d A , . e Hinh 2
T c6 dang o___ A . Trong d6 v,va v, twong g la thé tich cia mdt don

dT  T(v, )
vi khéi luong nudce & thé rin va thé 1ong, A 13 4n nhiét cua chuyén pha rin-1ong. B6 qua su gidn nd
vi nhiét. Goi khoi luong riéng cua nudc ¢ thé long va ¢ thé ran twong Gng la p, va p,, tim biéu
thirc p, theo p,, A, AT, T, Ahva g.
Cau I11 (4,0 diém).

Cho mot dién trudong doi xtng cau cd tam doi xting 1a 0 (chon lam goc toa dd) coé dién the tai
diém co6 ban kinh r 1a V(r); dién truong nay do mot hé dién tich phan tan trong khong gian gay ra.
Gia thiét hé dién tich phan tan 1a hon hgp cua cac ion duong va cac ion am vdi mat do dién tich
dwong va am lan luot 1a p, (r) = p,e ™V va p_(r) =—p, e”¥". Trong d6 p,,a la cac hang sé dwong

sao cho tich aV(r)<1 voi moi r. Biét dién thé V(r)=4q e va mat do dién tich
Tl
1d? (rV)
p(r)=p,(r)+p_(r) théa man phuong trinh ~ T =0, v6i &,1a hang sb dién, q 1 hang s6
80

duong, A khong phu thude vao r.
1. Tim biéu thirc cudng d¢ dién truong E(r) theor, g,,q va A.
2. Tim biéu thtc caa A theo p,, o VA &.
3. Chirng minh rang:
a) Luong dién tich chura trong khéi cau tdm 0 ban kinh r ¢6 biéu thic Q(r) = q(L+Ar)e™.
b) Trong truong hop r du nho, Q(r) twong duong véi mot dién tich q duy nhit dit tai 0, con
trong truong hop r di 16n khéi dién tich trung hoa vé dién.

dQ(r) dQ(r)
dr

dr

4. Pai lugng duoc goi 1a mdt dé dién tich theo ban kinh. Tim r, ma tai do dat gia

tri cuc tiéu.
Cho cong thirc todan: €* =1+ x khi |X| «1.

Cau 1V (4,0 diém).

Béng viéc sir dung vat liéu thuy tinh c6 chiét suét thay ddi, nguoi ta co thé ché tao duoc cac ban
thily tinh mong c6 bé day khong doi nhung tinh ning tuong ty nhu thiu kinh. Trong bai toan nay,
xét mot dia phang mong c6 ban kinh a, bé day d khong ddi (d << a). Dia 1am bang vat liéu thuy tinh
c6 chiét suat chi thay doi doc theo phuong ban kinh va c6 tinh ning twong dwong nhu mot thdu kinh
hoi tu c6 tiéu cu f. Biét chiét suat tai tam dia 1 no.

1. Ap dung nguyén 1y Féc-ma, hiy ching minh rang chiét suit cta chat lam dia doc theo

213



NrE+f2 —f
r d .
2. Xac dinh ban kinh 16n nhat theo f, d va ny.
3. Cho dia chuyén dong v6i van téc V khong ddi. Chiéu vudng goc vao bé mit dia mot chum
ph6ton theo chiéu chuyén dong cua dia. Xac dinh toc dd truyén photon trong dia tai di€ém cach tam
dia mot khoang r. Biét toc dJ anh sang trong chan khong la c.

Cau V (4,0 diém).

phuong ban kinh ¢6 biéu thic n(r) =n, -

Cho hai hé quy chiéu quén tinh K va K'cé cac truc toa do twong Gmg song song voi nhau, K
dung yén con K’ chuyén dong doc theo phuong 0x cia K vé6i vén tde \Y; khong dbi. Trong hé K,
mot photén voi ning lwong 0,800MeV chuyén dong theo phuong Ox va cham véi mot électron
dang dimg yén. Sau va cham, ph6ton chuyén dong theo phuong vudng goc véi 0x véi nang luong
0,312 MeV. Cho ning lugng nghi cua électron E, =0,512MeV, dién tich électron e=-1,6.10" C,
téc do anh sang trong chan khong ¢=310° m/s.

1. Vi quan sat vién trong K, hay:
a) Tinh goc ¢ giita huéng chuyén dong ctia électron sau va cham va phuong 0x.
b) Tinh nang lugng E cua électron sau va cham.
2. V&i quan sat vién trong K', hay:
a) Chimg minh rang ning luong E'cta électron sau va cham tudn theo phuong trinh

E'= E-—szx trong d6 px 12 dong lugng twong doi tinh ctia hat theo phuong 0x va = X
c

J1-p°

b) Cho V=0,6¢c, tinh téc d6 U’ cua électron sau va cham trong K'.

Goi y: sir dung cdng thirc céng van toc lién hé giita vin toc U(ux,uy,uz) trong K va vin toc

2 2
u, -V u,y1-4 u,y1-4 ,
= ITIAT AT ’. r_ X r_ 7y r_ Y . . £ 12 _ 412 12 12
0'(ug,uj,uy) trong K': Uy =y Uy == =R khai tridn U = U +ulf +u;
1_7ux 1_7ux 1_7ux
c c

roi tinh (c? —u'z)(l—l/—zux)z.

o Thi sinh khong dwoc su dung tai liéu.
e Can b¢ coi thi khong giai thich gi thém.
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BO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT

DPE THI CHINH THUC NAM 2017
Mon: VAT Li
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thtr hai:  06/01/2017
' (Dé thi ¢é 03 trang, gom 05 cdu)
Cau | (4,0 diém).

Mot vanh tron ban kinh R, ciing, manh, c6 léng mot hat cudm nhé khoi luong m duogc dat trong
trong truong voi gia téc .

1. Bat vanh trong mit phang thang dung nhu hinh 1.a. Tai thoi diém
t=0, hat cudm dang & vi tri gin sat dinh A va vanh dang quay déu
quanh truc thing dimg qua tim O v&i tbe d6 goc o, ngudi ta tac dong
nhe dé hat cudm bit dau truot trén vanh va di xuéng. Bé qua ma sat gitra
hat cudm va vanh. Vanh luén quay déu voi toe do goc o khi hat truot.

a) Xac dinh tdc do cua hat cudm trong h¢ quy chiéu gén vO1 vanh tai

RN S

thoi diém hat cudm qua diém A’ bat ki trén vanh véi AOA'=
(O<a<mn). 9 7
b) Xéc dinh khoang thoi gian hat cudm chuyén dong tir di€ém B (véi

Hinh 1.a

AOB = g) t6i diém C (v6i AOC = %’T ), biét rang o >> \/g @l

2. Giit vanh ¢ dinh nam ngang nhu hinh 1.b. O thoi diém ban dau hat
cuom trugt trén vanh véi van toc V,. HE sO ma sat truot gitra hat cuom va _
N \ . . V
5 a 0

vanh la p. Xac dinh quang duong hat di dugc trén vanh.

cau Il (4,0 diém). Hinh 1.b
Trong mét xilanh kin hinh tru c6 mét vach ngan cang, mong, cé thé di
chuyén duoc trong xilanh va chia xilanh thanh hai phan. Ban dau vach Khi Chan
ngan dwoc git ¢ vi tri chinh gitra cua xilanh, phan bén trai cua xilanh chea | Ty, Vv, | khong
mot mol khi & nhiét do Ty va thé tich Vi. Phan bén phai duoc hit chan Vi
5

khong (Hinh 2.a). Cho nhiét dung mol dang tich cua khi C, = =R, R la
2 Hinh 2.a

hang s6 khi. Xilanh va vach ngin cach nhiét tét.

1. Vach ngin kin, khi 1a khi li tuéng. Vach ngan dugc di chuyén cham sang bén phai dé khi gian
doan nhiét thuan nghich dén trang thai khi chiém toan bo thé tich trong xilanh. Xac dinh do bién
thién noi nang cua khi va cong ma khi da thyc hién.

2. Véach ngan duoc gitr ¢6 dinh & giita xilanh. Tao mét 15 thung nho ‘
trén vach ngan lam cho khi bén ngan trai tran sang ngan bén phai va Khi »
chiém toan thé tich trong xilanh (Hinh 2.b). Hay xac dinh &p suit va nhigt | Tu Va ‘\ Vi
d6 caa khi ¢ trang théai cudi, do bién thién noi nang cua khi va cdng ma
khi da thuc hién trong cac truong hop sau:

a) Khi trong xilanh Ia khi li tuéng.

Hinh 2.b
b) Khi trong xilanh la khi thyc c¢6 phuong trinh trang thai £P+%]V=RT va noi nang

U=C,T- V , trong d6 a 1a thong sd khi thuc da biét.

3. Dé dua khi ¢ ¥ (2.a) khi ¢ trang thai cudi cing vé trang thai ban dau (Vi, T1), nguoi ta nén
dang nhiét khi bang cach st dung mot pit-tdng dan nhiét nhu hinh 2.c. Hé duoc bé tri sao cho ¢ dau
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qua trinh nén thé tich cia hé 13 2V,. Qué trinh nén dién ra rét Khi\‘—Khi Pit-tong
cham va hé luén & trang thai can bang. Tinh nhiét luong ma moi Vi —

truong xung quanh hé da nhan duoc trong qua trinh nén trén biét ‘

nhiét d6 moi truong xung quanh ludn la T;.

cau 11 (4,0 diém). Hinh 2.c

Hai thanh kim loai cirng, MN va PQ, dugc dat vudng géc va luon tiép xuc véi hai thanh ray kim
loai cting dai, song song, duoc giir ¢d dinh trén mit phang nam ngang. Thanh MN c¢6 khdi lwong m,
thanh PQ c¢ dién tré R, khoang céch hai thanh ray 1a L. B6 qua dién tré cua thanh MN va cac thanh
ray. Dit ca hé trén trong mot ving tir truong déu du rong c6 cam tng tir B vudng goc va hudng
vao mit phang hinh v&. Xét hai trudng hop sau:

1. Thanh PQ duoc giir ¢6 dinh bén trai MN (Hinh 3.a):

a) Kéo thanh MN chuyén dong sang phai voi van tde V, khong d6i. Xac dinh chiéu dong dién,
cuong do dong dién trong mach va lyc tir tdc dung Ién thanh

M N LQ N
b) O thoi diém t, =0 khi thanh MN dang c6 tdc do vo, ta dé : - -
o \ . e L'R m >V @B
chp thanh MN chuyén dong tu do. Bé qua moi ma sat va sy !
mat mat ning luong do birc xa dién tu. y JP AM

- Xéc dinh toc do cta thanh MN tai thoi diém t>0 va
quang duong ma thanh MN truot dugc. Hinh 3.a

- Khi thanh MN dumng lai, hay nghiém lai dinh luat bao toan
nang lugng bang cach chung to rang ning luong toa ra trén dién tré R dung bang dong ning ban
dau ctia thanh MN.

2. Thanh PQ c6 thé chuyén dong truot tinh tién trén hai thanh

ray. Tac dung mot luc F khong ddi vao thanh MN (Hinh 3.b),
thanh MN chuyén dong kéo theo su chuyén dong cta thanh PQ. /:\ Q N \/
Khi (;Iat trang thai chuyén dff)ng on dinh, 171ai thanh PQ va MN L R \71 ®B p——
chuyén dong sang phai vdi toc do khong doi twong tng la V, va

; v P M

V,. Lyc ma sat tac dung lén hai thanh ti 1€ thuin vé1 toc do cua N
timg thanh véi cing mot hé s ti 16 k. Xac dinh hé s ti 18 k theo Hinh 3.b

R, B, L,V,, V,.

cau IV (4,0 diém). Man M L.

. Cho m(f)t,hé quang hoc nhu hinh 4.a. H¢ wm AL,
gdm hai thdu kinh hoi tu mong, Ly va Lo, y T =
A L o Sl B S YL L0
dlgm anh cua th:du kinh L; con F, la tiéu N K ¥ : t P
diém vat cua thau kinh Lp. Théu kinh L, } ) C |ia |
dugc gilt c6 dinh con thau kinh L, c6 thé ) f ' Y
quay sao cho: truc chinh cua L, ludn song _— Hinh 4.a

song va cach truc chinh cua L; khoang b
khong ddi; khoang cach gitta tiéu dién vat ctia Ly va tiéu dién anh cta Ly 13 a khong doi.

Céc tia sang phat ra tir vat ¢ xa dugc thu nhan boi thau kinh L va sau khi qua L s& hién thi anh
12 mot diém trén man M. Goi O 14 giao diém cta truc chinh cta thau kinh L; véi man M va goc hop
boi chiim sang song song tir vat dén thau kinh L; so véi truc chinh cuia thau kinh cia Ly 13 a.

1. Vé6i goc a = 0. Xac dinh khoang cach ¢ tir man M dén thau kinh L, dé anh hién rd nét trén
man va khoang cach rotir O dén vi tri ctia dnh trén man do.

2. Quay thau kinh L, quanh truc chinh cua thau kinh L; véi tc 46 goc @ khong ddi. Khi o = 0,
anh cuoa vat s& hién trén man trong ving c6 ban kinh dung bang ro. Voi goc o nho
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(o0 0,tan o~ ), hdy x4c dinh cac gia trj romin nho nhat va romax 16n nhat ctia khoang cach tir O t6i
vi tri ciia anh trén man. Tim dang quy dao anh cta vat trén man M.

3. Hé quang hoc trén c6 thé tmg dung trong tén ltra tw do muc
tiéu. D& thu nhan tin hiéu nham diéu khién ty dong tén lira hudng dén
muc tiéu & xa, 4 cam bién duge danh s6 tir 1 dén 4 duoc gén ¢d dinh 3
trén man M doc theo cac truc Ox va Oy nhu hinh 4.b. Can ctt vao thr —

ARy
tu va khoang thoi gian giﬁé cac cam bién nhan duoc lién tiép ngudi \ }/
4

1
Yo

ta sé biét duge gbc 1éch a cua phuong tén ltra voi muc tiéu. Xac dinh
cac khoang thoi gian gitra hai cam bién lién ti€ép nhén dugc tin hi¢u
theo cac dai luong a, a, b, tiéu cu fi, f, va o. Hinh 4.b

Cau V (4,0 diém) Xdc dinh dwong kinh trong ciia ong tru nhing khéng phd hong ong qua dao déng xoay.
Cho cac dung cuy sau:

- Mot ong hinh try day, nang, dong chat va duong kinh ngoai co thé do
duoc. Hai dau dng duogc bit kin bang vt liéu cimg, mong va rit nhe so véi
khdi luong dng. A, B, C 1a cac moc treo nho dat d6i xung tam giac déu tai cac
diém & mép ngoai cta éng (Hinh 5) c6 thé duoc dung dé treo 6ng tru ndy vao
gia treo bang cac soi day;

- Mot vién bi ¢6 moc treo nho;

- Cac soi ddy dai, manh, mém, nhe, khong giin;

- Thuéc do chidu dai;

- Pong ho bam giay;

- Gia dd, gia treo can thiét.

Yéu cau:

1. Trinh bay phuong 4n thi nghiém do gia téc trong truong g tai noi lam thi nghiém.

2. Véi gia tri cia gia toc trong trudng xac dinh duoc & y (1), trinh bay phuong an thi nghiém
xéc dinh duong kinh trong ctia dng.

Cho cong thire: NT—x = (1—%) khi |x| <1.

o Thi sinh khong dwoc su dung tai liéu.
e Can bo coi thi khong giai thich gi thém.
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BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT
PE THI CHINH THU'C NAM2017
Moén thi: THUC HANH VAT LY
Thoi gian: 90 phit ( khdng ké thoi gian giao dé)
Ngay thi: 07/01/2017
(Pé thi ¢6 01 trang gom 04 cau)

BAI THU'C HANH

Khio sat hop den co hoc, xac dinh vi tri va khoi lrgng vat

1. Co sé Iy thuyét

Str dung diéu kién can bﬁng clia vat ran, momen luc dé xac dinh cac dai luong can tim.
2. Dung cu
A. Hop mau gom:

- 01 hop den co hoc: gébm ong tru nhd va trong Ong tru co gin c¢b dinh modt vién bi co khdi
lwong m =9,09.0ng dugc bit kin hai dau va dugc budc sin day treo nhe, trén 6ng 6 gan sin thude dai
40 cm, d6 chia nho nhat Imm. Hai dau dng tru c6 c4c moc treo nho c¢6 thé st dung dé treo cac vat gia
trong. Coi dng tru 1a ddng déu, vién bi trong dng nhu 1a mot chat diém, diém treo 13 & sat mép ngoai cia
bng;

- 01 vién bi c6 moc treo nho can xac dinh khdi lwong;

- 01 moéc treo nho chir S; Ongtry  Vién bi

- 01 day manh, nhe, khong gian; { 2 4

B. Dung cu kém theo: \ |

- HOp qua ning gém 06 qua gia trong 50 g (PTVL2008); Moc treo nhod
- 01 Bé 3 chan ( PTVL2001); . )
-01 Tru ®10 (PTVL2002); Hinh 1. Hop den co hoc.

- 01 Khép da nang (PTVL2005).
3. Nhirng luu y trong qua trinh lam bai thuc hanh
- Nén gai méc treo S vao truc ciia Vit M6 trén khdép da ning dé lam diém treo.
- Tién hanh thi nghiém nhe nhang, can tranh lam gdy méc treo ciia ong.
- Can do nhe tay trong khi tim vi tri can bang cua thanh khi dé treo gia trong dé tranh truong hop
thanh qud mdt cdn bang gay roi.
4. Yéu ciu lam bai thye hanh:
- Khong duoc thao roi day da buoc voi hop den co hoc da cho.
- Ldy 01 qud ndng trong 06 qua ning 50 g trong hdp di cho dé budc vao soi day manh di kem. Ddy da
budc qud ndng chi sie dung duy nhdt cho muc dich xdc dinh phwong phdng ding.
- Vién bi co moc treo nho chi dung cho thi nghiém can xdc dinh khoi lwong cua no. Viéc roi vién bi co
thé gdy ra viéc gdy méc treo.
Cau 1 (0,3 diém). Xac dinh trong tdm ctia hop den co hoc.
Trinh bay cach xac dinh va gia tri vi tri trong tam doc duoc trén thudce.
Cau 2 (1,3 diém). Xac dinh khéi lugng cua hop den co hoc.
V& so d6 bo tri thi nghiém, bang biéu s6 liéu thu thap, cach xéc dinh va cac gi4 tri nhan duoc.
Cau 3 (0,2 diém). Xac dinh khéi lwgng vién bi c6 moc treo nho.
Trinh bay cach x4c dinh va gia tri khdi lurong vién bi yéu ciu.
Cau 4 (0,2 d@iém). Xac dinh vi tri vién bi & trong hdop den co hoc.
Trinh bay cach xac dinh va gia tri vi tri vién bi dwgc gin sin trong hop den co hoc & trén thude.

Can b coi thi khong gidi thich gi thém!



BO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT
- : . NAM 2017
DE THI CHINH THUC Mon thi: THUC HANH VAT LY
Ngay thi: 07/01/2017

HUONG DAN CHUAN BI DUNG CU THI THU'C HANH
(Dung cho can bg coi thi)

1. Trwéc gio thi 30 phut, can b coi thi chuan bi cho méi thi sinh cac dung cu sau day:
- Hop qua niang gdm 06 qua gia trong 50g (LAy tir PTVL2008);

- 01 Bé 3 chan ( PTVL2001); -l.
-01 Try @10 (PTVL2002); '}hép da
- 01 Khép da ning (PTVL2005). - nang
2. Pén gid thi, can bd coi thi phat cho méi thi sinh: Tru ®10
- 01 hop mau; '
- Dé thi; GAiél/ba chan
- Tap giay bai 1am c6 ghim to ghi Ho va tén (phéch);
- Giay nhép. 7\

3. Can by coi thi khong phai xac dinh k§y niang thwc hanh cho bai thi ciaa thi sinh va
khéng giai thich gi thém.



Ky thi chgn HSGQG THPT Mon thi: THUC HANH VAT LY
Nim 2017 Ngay thi: 07/01/2017
HQI PONG COI THI o I
: N CB coi thi 1l CB coi thi 2
Tinh/TP/Truong DH (Ky va ghi r ho tén)

Ho VA TEN th SINNG oot e,
[N L L A 111 oo
NQAY SINN oo
INOT ST ettt eeeses e
TruONg: ..o
(L ——
SO DAO AANN: e

S6 phéach
(do Hoi dong cham thi ghi)

cha y
- Thi sinh can dién day di c&c muc ¢ phan trén. Ngodi ra, thi sinh khéng dwoc Ky tén hogc dung bat ci ky
hiéu gi dé danh dau bai thi.

- Bai thi khéng dwoc Viét bang muc do, bat chi (trir hinh vé), hai thir myc. Khéng duwoc tdy x6a bang bat ky
cach nao khac ngoai viéc gach chéo Ién cho sai.

- Thi sinh ch7 1am bai trén tdp gidy bai lam dwoc phdt va khong doc thao roi tap gidy nay.

- Thi sinh khéng dwoc mang bat ky dung cu thi nghiém nao ra khoi phong thi.

- Thi sink khéng dwoc ra khéi phong thi khi chira hét thoi gian lam bai.

- Tréi véi cdc diéu trén, bai thi sé bi logi.

Ky thi chgn HSGQG THPT Mon thi: THUC HANH VAT LY
Nim 2017 Ngay thi: 07/01/2017
HQI PONG COI THI o L
Tinh/TP/Truong DH CB coi thi 1l CB coi thi 2

(Ky va ghi rd ho tén)

Ho VA TEN th SINNG oo e,
I L L A 111 oo
NQAY SINN oo
B L0 T3 1Y o SN
TIWONQG: oo
LOP: s
SO DAO AANN: e

S6 phéach
(do Hoi dong cham thi ghi)

cha y
- Thi sinh can dién day di c&c muc ¢ phan trén. Ngodi ra, thi sinh khéng dwoc Ky tén hogc dung bat ci ky
hiéu gi dé danh ddu bai thi.

- Bai thi khéng dwoc Viét bang muec do, bat chi (trie hinh vé), hai thir myc. Khéng duoc tay x6a bang bat ky
cach nao khac ngoai viéc gach chéo Ién ché sai.

- Thi sinh ch7 1am bai trén tdp gidy bai lam dwoc phdt va khong doc thao roi tap gidy nay.

- Thi sinh khéng dwoc mang bat ky dung cu thi nghiém nao ra khoi phong thi.

- Thi sinh khéong dwoc ra khoi phong thi khi chira hét thoi gian lam bai.

- Tréi véi cdc diéu trén, bai thi sé bi logi.



BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT NAM 2017
DE THI CHINH THUC BAI LAM THI THU'C HANH MON VAT Li

(Gom 04 trang)
Diém bai thi Giam kho 1 Giam khio 2 S0 phach
BANG 865 v v, (Ho tén, chit ky) (Ho tén, chit ky) (do Hoi dong cham thi ghi)
Béng chift..................

Cau 1. Xac dinh trong tam cta hop den co hoc
M0 ta cach xac dinh

Vi tri trong tam trén thudc: Xe =

Cau 2. Xéc dinh khdi lrgng hop den co hoc
So d6 bo tri thi nghi¢m:




Bang s liéu do, don vi (don vi do ghi trong ddu ngoic).

STT (

STT

Céch xtr 1y s0 liéu




D6 thi xir 1y s6 licu

Tinh toan xac dinh khdi lwong ctia hop den co hoc



Cau 3. Xac dinh khoi lugng vién bi 6 moc treo nho

Cau 4. Xac dinh vi tri vién bi ¢ trong hop den co hoc



BOQ GIAO DUC VA PAO TAO

NAM 2017
HUONG DAN CHAM PE THI CHINH THUC
Mén: VAT Li
Ngay thi thir nhat: 05/01/2017
(Huéng dan chdm gdm 04 trang)

I. Hwéng din chung

1. Can bd chdm thi chAm dtng nhu dap an - thang diém ctia Bo Gido duc va Pao tao.

diém tbi da cta cau, ¥ d6 theo thang diém.

3. Can bo cham thi khong quy tron diém thanh phn, cta timg cau, diém cua bai thi.

Pap 4n - thang diém

KY THI CHON HQC SINH GIOI QUOC GIA THPT

2. Néu c6 cau nao, y nao ma thi sinh cd céch tra 1061 khac so voi dap an nhung van diang thi van cho

Cau N§i dung Pi¢m
Cau I (4,0 diém)
Qua cau tiép xtic v6i mang tai A va B c6 khoang cach AB t6i khéi tam G
. i R
1. | theo phuwong thang dung lar, c6 r=Rsin % = (1)
a) Véi diéu kién ban dau da cho thi diém tiép xtc thude vat truot vé phia trudce, cung chiéu
Vg : luc ma sat trugt xuét hién nguoc huéng V, can trd chuyén dong tinh tién, 1am khdi tim
chuyén dong cham dan déu, m6 men luyc ma sat truot khong ddi lam téc do goc giam vé 0, 0.50
vat doi chiéu quay, sau do toc do goc tdng dan déu, tdi thoi diém 1, qua cau bat dau lan
khong trugt trén mang, ké tir thoi diém d6 luc ma sat truot khong con, bo qua ma sat 1an vi
qua cau va thanh khong bién dang, qua cau lan déu trén mang.
b) Phuong trinh dong luc hoc trong truong hop diém ti€p xtc trugt cung chiéu chuyén dong
Vg vO1i luc ma sat trugt dugc xac dinh: 0,25
F . =uN=puMg (khi thay p=2p’ ciing cho dii diém néu coi ma sat cho 1a mot mit)
Mag =-F Ma, =-uMg=ag =—-ug
2 tinh duogc < 2 1 5ug 0,50
“MR?* =F_r “MR*’y=>pMgR. = y="2>
5 'Y mst 5 'Y 2 M g Y 4R
A 1ia x . ougt
Dicu kign ban dau: v = V00 =—0y; Ve = Vo — MOt 0 = -0 +———; (3)
4R
! 0,25
Tai thoi diém t €0 Vg, = o, =5 9R (&)
4(2v, +o,R
Tir (3) va (4) tinh dugc T= 420 +oR) (5) 0,25
13ug
Quing dudng qua cau di dugc toi thoi diém © 1A
1 0,25
S=V,T- 2 uge* (6)
5 . . . 1
2. | Qua cau lan khong trugt nén c6 lién hé: v, =V, —or (7) voir =Rsin % =5 R 0,50
a) Trong hé quy chiéu gan véi thanh, khdi tim G ciia qua cau c6 van toc trong HQC gén voi
thanh la: V,, =v, -V, 0,50

Chi ra dugc: Piém cao nhat cuia qua cau c6 toc do 1on nhat. (8)




Noi dung

Pieém

Tée do 16n nhét v, =o(R+T) =%(R +%Rj =3(v,-V,) (9)
“R

2
D¢ thoa man di€u kién qua cau lan khong truot trén mang, suy rav, # Vv,

b) Phuong trinh dong luc hoc:

F-F.,=ma, (10)
Fms = Ma2 (11) 0150
2 » 1
—MR°y=F r==F_R 12
5 y ms 2 ms ( )
Tu (7) suyra a, =a, —yr (13)
. F-F F. SF 8MF
Keét hop va1 cac phuong trinh trén =" ___MW5F =—<uMg (11
P pruone m M 8M ™ gmaeam - MO (D
, 8MF 3
COF =——— 12),tr do F< M+—-m]| (13 0,50
m=avaam 2 MQ( g J( )
O gid triluc F, =png [M + g mj su truot bat dau xay ra
Cau II (4,0 diém)
1 | Taco o b wtknse v, = RT o, PP BL AT 0,50
dar TV, HPyn Pon RT
Pon T
Tich phan hai vé | Py, _ pk AT 0,50
Po pbh R Ts T
el 1
= Ppn =P ) [TS T] %90
Y
Tir d6 d6 Am cuc dai ctia khong khi A=22Pog R T 0,50
S
2 Ap suat hoi bdo hoa ciia hoi nuéc khi s6i & dd cao h can bang véi ap suat khong khi ¢ cung 050
do cao.
Hgh 2uL 1
Do d6 p(h)=p,e "° =pge * © 0,50
L opo 2T 0,50
9Ts
3. | Nhan xét dugc dT =AT, Ap=—gp,Ah 0,25
e A fr s 2 . L A1 dp A
Tur vi phdn ing v4i qua trinh chuyén pha long — ran viét lai c6 dang aT = ﬁ ,
P, Py 0,25
tarut ra d = #
rit ra duge p, =p; — =
1+ ——
TgAh
Céu III (4,0 diém)
1. | Diéntruong E :_d_V_ 0,50

dr




Cau N¢i dung Piém
E(r)=—— @+ Ar)e ™ (1) 0,50
4re,r
Theo bai cho ta cd: V(r) = 9 e+ (2
2. 4me,r 0,50
Mat do dién tich tai r la: p(r) =p, +p_ =p,e ™" —p e = -2p,aV(r)  (4)
2 2p,aV 2
bat vao phuong trinh da cho dugc: 1d (rz\/) _ PV 0, tim dugc A = P (5) 0,50
rodr & g,
2 2p,0V
Thay (2) vao phuong trinh ~ 2 “}” ~ PV _ 0 ta tinh duoc mat do dién tich:
r €
3. ) , 0,25
o(r) = — 2P g - MUy
4ng,r 4nr
Theo dinh 1y Gauss, thong luong dién truong qua mot mat cau tdm 0, ban kinh r bang:
d(r) = 4nr’E(r) _ Q) 0,25
€9
Két hop véi (5), ta tim duoc: Q(r) =q(l+Ar)e™  (6)
- Khi r~0,Q - q>0 twong duong vi mot dién tich dwong duy nhat dit tai 0.
- Khi r— o, Q -0, khi d6 khéi dién tich trung hoa vé dién va phan bd trong khong gian | 0,50
theo quy luat (6).
4. | Taco: dQ =—qgr’re ™ dr 0,25
Suy ra:f(r) = %—Q =—g\’re™ 0,25
r
Ham phan bd dién tich theo ban kinh nay 4m va bang 0 tai r=0 va r =0, do d6 nd c6 mot
R .. df _ 2 —Ar _ _ l
cuc ticu khi: a —gA“(L—-Ar)e” =0 hay r= n 0,50
Vay ¢ khoang cach r, = %, mat do dién tich theo ban kinh dat gia tri cuc tiéu.
Cau IV (4,0 diém)
Theo nguyén ly Féc — ma ta cd quang trinh hai tia sang d
luén bang nhau: /
. rI ( ........................................... 0,50
_______ B
N, d+f=n(r).d+~r’+f° 0,50
/ 2 2
:>n(r):no—$ 0,50
2. [2  §2 _
Tu trén ta c6 n(r) =n, A |
d 1,00
[~2 2
Mat khac n(a) 21=n, —% >1
0,50

Jai+f? —f
d

<n, —1:>as\/((nO ~1)d +f)2 —f2




Cau N¢i dung Pi¢m
VAY Ty = \/((no ~1)d +f)2 —f?
Trong hé quy chiu gan véi dia, van toc cta photon khi di chuyén trong dia dang chuyén
3 R e A A . c 0,50
dong véivantocvia u=——
n(r)
Trong hé quy chiéu phong thi nghiém, van tdc phdton la: Uy = u +u\\// _tF n(r)\./v 050
1+—  n(n+— ’
c
Cau V (4,0 diém)
Kihiéu p, p', p, twong Gng la dong lugng; €, €’ va Ee tuong Gng
la nang lugng cua photon t&i, photon tan xa va electron giat lui.
1 0,50
Dinh luat bao toan dong luong chop= p'+ p, 0.50
Tt do c6 tinh duge goc giat lui cua electron ’
tanp= 2 =%-039 =¢=0372rad (1) 0,50
p e
2 Dbong nang cula electron tan xa tinh tur dinh luat bao toan nang lugng e =¢'+K_: 050
Ke=¢—g'=0,488MeV  (2) ’
E = Ke + E0=0,488+0.512=1,0 MeV 0,50
Ap dung cong thic cong vén tdc, ta tinh
(VARRY v Y
(c2 —u'z)(l—c—zuxj = [cz — (U +uy + u’f)}(l—c—zuxJ
V 2
-1, | (0, V- )
c
2
3. :c2—2VuX+%ui—ui+2VuX—V2—(u§+uf)(l-[32) 0,50
2 2 2 2 2 2 2
=C _(1_[3 )ux -V _(uy +uz)(1_B )
2 2 2 2 2 2 2
=C _(1_[3 )ux -V _(uy +uz)(1_B )
2
=’ (1—62)[1—“—2j
c
v
i)
1-u?/c? u? 1-B2 ’
-5 Je-r)
_ E-Vp, L.
E'= \/_2 , thay so voi Ke = 0,488MeV, Eo = 0,512MeV, V =0,6¢, € =0,800 MeV,
1-p
4. | & =0,312 MeV, px = pecose = 0,8MeV/c (nhu thay trén gian d6). Két qua 1a E'=0,65MeV. | 0,50

2 2
Tocdo u'=c,|1—- Eo =c 1—(%j =0,67¢
E’ 0.650




BO GIAO DUC VA PAO TAO KY THI CHQON HOQC SINH GIOI QUOC GIA THPT

NAM 2017

HUONG DAN CHAM DE THI CHINH THUC

Mén: VAT Li
Ngay thi thir hai: 06/01/2017
(Hudng dan cham gom 06 trang)

I. Hwéng din chung
1. Can bd chdm thi chAm dting nhu dap an - thang diém ctia Bo Gido duc va Pao tao.

2. Néu c6 cau nao, y nao ma thi sinh cd céch tra 1061 khac so voi dap an nhung van diang thi van cho

diém t6i da cua cau, y d6 theo thang diém.
3. Can bo cham thi khong quy tron diém thanh phn, cta timg cau, diém cua bai thi.
IL Pap an - thang diém

osino ®

Cau N§i dung Pi¢m
Cau I (4,0 diém)
l.a | Khi vanh quay quanh tryc quay thang dung qua O, xét trong
HQC gan véi vanh. )
Sau khi tha, hat cuom truot xuong dudi do tgic dung cua
trong luc, luc quan tinh va phan luyc phdp tuyén cua vanh.
Chi c6 luc quén tinh va trong luc sinh cong lam tang dong
nang cua hat Q) 0,50
Tai diém M trén vanh lyc quan tinh dugc xac dinh:
Fe = mo’r (2) véir=R.sinala khoang cach tir hat tai
M téi truc quay qua 0
Gia sir gan dung tai vi tri hat cudm bat dau chuyén dong trén vanh, r,=0 3)
Rsino 1
Trén cung AC luc quan tinh sinh cong, A; ) = Mo’ J rdr = Emmsz sin® o
0
T A 161 C, trong luc sinh cong Ap ¢ = mg (R —Rcosa) 050
Ap dung dinh 1i bién thién dong ning ta cé:
1 1 .
Emvf: =A¢ ac) T Ariac) = Emcosz.sm2 o+mgR (1-cosa.) (6)
T (6) tinh duge v, = coR\/(sin2 o+ 22% (l—cosa)j (7) 0,50
®
1b g 2 LT 3n . )
Xét truong hop © >> R = o°R>>(g, voi > SOLST , tr (7) taco v, »oRsina (8) | 0,50
Véis=Ra=V, = Rd—a (9) Tur (8) va (9) ta co: da ~osina = dt = 1 da (10) 0.50
dt dt osina :
3n
4
Tinh tur vi tri toa do goc g toi %Tn tinh duogc t= j ! do = 1 In (Cot (gD 0,50

T
2




Cau N¢i dung Pi¢m
2. | Hat cuom chiu tac dung cua Trong lyc P, phan lyc N,
luc ma sat Fis:
Phuong trinh dong luc hoc xét theo cac phuong Ox, Oy
va OC:
2
Fo-m® amyn-p-0 a2:N, =™ (13 0,50
dt R
V4
=N =pyN; +N; =um,g° + o7 (14) Hinh1b. '™ |p
v
Vi van toc cua hat thay d6i nén Iyc ma sat thay doi.
Tir (11) va (14) ta c6: — 2 Jg7R7 pve 2V AV s av
R Tdt ds'dt ds 050
s V2 4+ [ 2R2 4\ '
Tich phan hai vé j vl _ Z—des suy ra s:iln AL ° (16)
v VIR +Vv* R 9 2p gR
Cau II (4,0 diém)
L . 5 7 \A ' 14D . . 1-
C6C,=—R=y===14,P,=P| 2| =2""P;V,=2V;T,=T,2"". 0,50
2 5 V,
Do xi lanh doan nhiét: AU=-A"=C, (T,-T,)= g RT, (27 -1)=>A'= g RT, (1-27). 0,50
2.a | O day gian khi doan nhiét vao chan khong, qua trinh nay khéng sinh cong va ndi ning cia
khi khong déi AU =A =C AT =0; 0,50
P, RT,
AU=0= T,=T;P,=2=—
2= 2 =5 2V, 0,50
2.b | Tuong tu y trén ta co: AU=A=0; 0,50
a a
AU=C,(T,-T +————C T-T)+—=0=>T,=T, - ;
(T-T) v,V (T,-T) N, =T 2c v 0,50
_RT, & _RT, Ta 056
2OV, 4AVE o2V, 20V ’
2.c | O dy nhiét do cua khi ¢ trang thai cudi T2 = Ty 1 nhiét do khi ban dau. Khong co su bién 0.95
thién ndi ndng, nhi¢t lugng trao d6i véi moi truong chinh 1a cong ma khi nhan dugec. :
Dodé Q=A=-P,(2V,)In M =-RT,In 1 =RT,In2 0,25
2V, 2
q ____ CaulIl (4,0 diém)
l.a | Khi thanh MN chuyén dong déu trong tir truong,
c6 hién tugng cam tng dién tur, doan day tuong N
duong mot ngudn dién co suat dién dong = _
-V
_|d@s)|_[BLax | LxdB(O)| g\ ) LR m » @B 050
dt dt dt | P AM !
- Ap dung quy tic ban tay phai, xac dinh duoc .
chiéu dong dién cam trng qua doan day tu M té1 N Hinh 3.2
(N 1a cuc duong) (2)
. e Byl
Cuong do dong dién trong mach: |=—=—2 3
g d6 dong dig g m; R~ R ©) 0.50

Luc tir tac dung 1én doan MN vudng goc véi MN va hudng nguoc chiéu V, (phai sang trai)




Cau N¢i dung Pi¢m
B? L2
cuong do: F=BIL = ——0=_(4)
1.b) | b)Khi thanh MN tu do (khong c6 lyc kéo) luc tur 1 luc can.
2y 2 2y 2
Phuong trinh dinh luat IT Newton: —F = — B'L V= dv — = dv __|BL dt (5) 0,50
R dt Y mR
BZL2
Tu do: v=v,e R (6) 0,50
B mRy
- Quang duong thanh MN di dugc: S= j vdt = IV e ™ dt= 2L20 9) 0,50
- Khi thanh dung lai, v =0cong suat nhlet tai thm diém t trén dién tré duoc xac dinh:
28 2) 2
W iR = (BUL) R =B2R Ve ™ Pt o= o6 WV _ gmyze (7)
dt mR dt
Téng nhi¢t luong toa ra trén dién tro R: 0,50
—2at |*
W—I dW = amv je gt = amv 28 = omv; 1.1 mv,  (dpcm)(8)
—20), 200 2
2. | Khi thanh MN chuyen dong, c6 dong dién cam
ung trong mach. do tuong tac lyc tur gitra hai thanh Q N \7 E
MN va PQ kéo theo su chuyen dong cua PQ. Hai L R \71 ®B .
thanh tuong duong hai nguon dlen c6 suét dién
dong e, =BV.L; e, =BV,L mic cing cuc duong ) P A M 0,50
tai N va Q. .
Dong dién trong mach c6 cuong do: Hinh 3.b
BL(V,-V,
_BLV: =V
Luc kéo tac dung 1én thanh MN: F=BIL+kV, (11)
Luc kéo tac dung Ién hé: F=Kk(V, +V,)(12) 0.50
BIL _B°L°(V,-V,) ’
Tu (10)(11)(12): k= 13
(10)(11)(12) v, RV, (13)
Cau IV (4,0 diém)
1. | 1. Chum sang song song qua L1 ~r1 iAo
s ,hién anh trén ti€u dién cua Quy tich diém anh
thau ki’nh L1, anh nay s& la vat Quy tich quang tam O
cho thau kinh L, o./f. E
L 2 "2 2 ' H
\ . F|b /{
h A~
AP
Oy
C6 50 dd tao anh ... d 0,25
Vé dugc duong truyén tao anh, xac dinh dugc vi tri &nh A qua L1 0,50
Taco -1, 1 o h(.*a) 0,50
f, c a+f, a ’
Ban kinh ro ctia viing hién anh la: o =b - o r, = (f, +a)b 0.50
f,+a a ’
2. | Khi goc léch chum sang 1a o, anh hién tai ti€u cu thiu kinh L1 ¢6 do cao 1a 0,25




Noi dung

Pieém

h=f tana=fa

Khi thau kinh L2 quay quanh tryc thau kinh L3, khoang y
cach tir anh dén tryc Lo s€ thay doiter b+ hdén b - h.
Khi d6 ban kinh ro s€ thay doi tuong tng

o b __C T Mo =D+ (D+f0)

—h

-2
a

max

‘2
b+h f,+a a
Tuong tu ta co
rin—0D _ C _f_2

b-h f,+a a

————

=1 =b+(b—floc)%2

0,50

Xét hinh chiéu dtng ctia hé trén mit phang XOY.
Khi truc thau kinh L, quay di, truc thau kinh L» s€ ¢ vi tri B. Goi O 1a vi tri trng v6i truc thau
kinh L1, A 1a vi tri hién anh sau khi qua Li. Anh trén man Gng véi vi tri C.

AB f,+a a AB a AB
Tacd —=-*2—=—= = =—
BC C f, AB+BC a+f, AC

Goi M la diém nam trén truc OY sao cho OB/MC. Ta c6 —— OB _AB_OA

MC AC AM
Hay B 8y (arfb
MC a+f, a
Ngoai ra ta c OA _AB = fo __ 2 < OM = ARG khong d6i
AM AC fo+OM f,+a a
Nhu vay anh s€ vach ra mgt dwong tron voi tam M:

(a+f,)b
a

=R 1a mot gia tri khong doi

OM =012 v6i ban kinh R =
a

0,50

Thoi gian anh di tir vi tri cam bién 1 dén 2 giéng véi thoi Y
gian di tir vi tri 2 dén 3 va 1a thoi gian di voi 2 cung 12,23

tuong ung

f f,

T . OM = %y

B==+arcsin—— = —+arcsin———%— B
2 MC 2 (a+f,)b

Taco 2 3 él(

a

af,

B:E+arcsin—
2 (a+f,)b

0,50

Thoi gian t1=1[§+arcsm( fifyo. J
®

0,25

tlr vi tri 3 dén 4, tu4denllat =£ r_ arcsm 12a
ol 2 (a+f,)b

0,25

Cau Vv (4,0 diém)




Noi dung

Pieém

Trinh bay phuong 4n thi nghiém do gia tdc trong truong tai noi lam thi nghiém.
Dung vién bi nhd, budc vao ddy manh va treo 1én gid. Luc nay ta c6 con lac don.

Chu ki dao dong con lic don c6 dang T = 27t\/Z
g

Bang viéc do chu ki dao dong con lic theo chiéu dai ddy ta s& xac dinh dugc g.
Cac budc tién hanh:

- B4 tri thi nghiém nhu hinh vé&

- Dung thudc do chiéu dai ( caa day, ghi vao bang sb liéu.

- Cho con lic dao dong nho, do va tinh chu ki dao dong T, ghi vao bang s liéu
- Lap lai budc trén véi cac chiéu dai day khac nhau, ghi cac cip s6 liéu ¢, T vao bang

1,00

Bang s liéu vt
Lando |1 2 3 N | o

T | [ T I—

Xur i s6 liéu 7

2
T=2n £:>T_2:[ljg
g 4 \g

><"

2

bat Y = %; X =( ,Dung d0 thi Y theo X, d0 thj c6 dang duong thing Y=AX.
T

. 1 1
Xac dinh goc nghiéng atacd tana=A=—=09=——
tan o

1,00

Trinh bay phuong 4n thi nghiém xac dinh dudng kinh trong cta ng.
*. Xay dung cong thirc 4
Y twong: Khi treo dng tru bang cac day treo thang dung vao cac diém )
¢ dinh trén gid va xoay nhe mot goc nho rdi tha ra, hinh try s& dao
dong, xoay xung quanh truc dbi xtng ctia n6. Dao dong nay cua hinh
tru chuyén d6i thé ning trong truong trong luc thanh dong ning quay.
Bang viéc do chu Ki dao dong theo cac do dai day treo ta sé xac dinh Z
duoc duodng kinh trong cua dng.

X4y dung cong thirc can thiét: ‘h

Chon truc OZ c¢o géc toa do tai diém treo day. Khi hinh tru quay _
mot géc O so vai vi tri can béng, hinh try dugc nang 1én, cach diém P =
treo theo phuong thing ding mot khoang Z, khi d6 diém treo A trén :
hinh tru chuyén sang vi tri A1, diém treo B chuyén sang vi tri B va C
chuyén sang vi tri C1 trén hinh vé.

Goi H 1a chan duong vudng gbéc ha tir Az té1 phuong day treo &
trang thai ban dau (AH L OH). Chiéu dai day I h.

2n2 2n2
hz:ZZ+(RnG)2;Z:h1/1—Rhe Vih>R 0<1—>Z= h_Ran?

MR _ ey @

\
P el

\

Thé ning U =-mgZ = —mgh +

Phuong trinh vi phan (1) ¢6 thé tim tir biéu thirc: dU =-Md6=—Iydo

mgR20 mgR?

i 10=0->w=R ‘/ h? v6i 1 1a momen quan tinh cia khbi

do=—lyd6 — 6+

tru d61 vdi truc cia no, m la khoi lugng khoi try.

1,00




Pieém

Noi dung
\ 5 A Ao e A . X . 2 4T|:2h |n—|t
Chu ki T cua dao dong xoay doi voi ong hinh try rong c6 dang: T° = —— R
g mK,
4 4
|n=%,|t=@,m=anﬁL—anfL

Trong d6 p,L,R,,R, 1a khdi lwong riéng, chiéu dai, ban kinh ngoai va ban kinh trong cta

6ng; 1., 1, 1a moment quan tinh cta cac hinh tru ban kinh R, R,. Rat gon ta thu dugc :
2 2 2
T2 = 2n°(1+p°) h: p? :%
2 2 5.2 ) 5 2
Néu dat: k= ) p’ = gkz# va cudi cung ta duge: R, =R, , f—gkz fn
T s

Trinh bay cac budc tién hanh thi nghiém, biéu bang va cach xu Ii s liéu dé xac dinh duong
kinh trong ctia dng. Cac budc tién hanh:

- So d bd tri thi nghiém: Nhu hinh v&

- Dung thudce do nhiéu lan duong kinh ngoai Dy cua 6ng. Ghi lai gia tri trung binh Dn.

- Treo 6 ong try rong 1én gia bang cac day c6 chiéu dai nhu nhau véi cac diém treo o tai A,

B, C sao cho dng tru thang ding. . 0,50
- Dung thudce do chleu dai h cua day treo, ghi vao bang so li¢u.
- Xoay nhe 0 ong try r0i tha nhe. Dung dong ho bam gidy do thoi gian t ciia nhiéu chu Ki
dao dong (n) cua Ong. Ghi thoi gian vao bang s lidu
- Lap lai thi nghiém voi cac chiéu dai day khac nhau, ghi lai cac cdp gia tri h, t tvong tmg
vao bang so li¢u.
* Bang s0 licu: Yt
Puong kinh ngoai D= ....
Lén dO 1 2 3 N .............................. / /{f
t o
*Xilisdliew L 7y
Tinh chu ki dao dong T = —
N 0|/ :
2 2 2 ’
Taco T2 = 2 4*P) h;p?=—L .Pat Y=T% X=h.Phuong
trinh dang duong thang Y =kX _ Lap bang
TT Dn h t T=t/N X=h Y =T?
1 T1 hy 0,50

Dung d6 thi Y theo X, do thi c6 dang duong thing

2 2
_z2n (1 RZ ]
g R
Pudng kinh trong ciia ong: Di= 2R véi R, =R, gkz_—gn

T

Tir d0 thi xac dinh goc nghiéng o ta ¢6 k =tan o




BQ GIAO DUC VA PAO TAO

NAM 2017
HUONG DAN CHAM PE THI CHINH THUC
Mon: Vat li
Ngay thi thir ba: 07/01/2017
(Huéng dan chim gém 03 trang)

I. Hwéng din chung
1. Can bo cham thi cham ding nhu dap an - thang diém cia B Gido duc va Pao tao.
2. Néu c6 cau nao, y nao ma thi sinh cé céch tra 1oi khéc so véi dap an nhung van dung thi van cho
diém t6i da cua cau, y d6 theo thang diém.
3. Can b cham thi khong quy tron diém thanh phan, cua timg cau, diém cua bai thi.

I Pap 4n - thang diém

KY THI CHON HQC SINH GIOI QUOC GIA THPT

A A Thang
Cau Noi dung diém
Caul | Xac dinh trong tam cia hgp den co hoc 0,3
Cach xac dinh: Treo 6ng tru va khdng sir dung thém gia trong, xac dinh vi tri diém 0.1
giao cua phuong thing ding qua moc treo vai khéi try khi treo can bang.
(hoic theo phuong phap can bang trén tay hoic canh ban...)
- Gia trj khoi tam: Xg = 226 mm 0.2
Gi4 tri nam trong viing 226 + 5 mm vdn cho di diém
Cau 2 | Xac dinh khoi lwong hép den co hoc 1.3
Bo6 tri thi nghiém 0.2
- Méc treo hé nhu hinh v&.
X
M
Bang so li¢u do
STT M: (9) M. (9) X (mm) STT M: (9) M. (9) X (mm) 0.2
1 0 0 226 9 100 0 71
2 0 50 315 10 100 50 155
3 0 100 346 11 100 100 205
4 50 0 110 12 100 150 237
5 50 50 208 13 150 50 125
6 50 100 256 14 150 100 170
7 50 150 285 15 200 50 103
8 50 200 305

Lay it hon 7 sé liéu trir @i 0.1 diém




Cach xur ly s6 liéu: ‘ 0.5
- Khi h¢ thanh va day can bang: ’
Goi kh@i lugng cua tru la Mo, caa bi la m, khoi lugng caa hai gia trong treo tuwong ung
¢ hai dau thanh la M1 va M. ta cé
M, x =M, (L-Xx)+ (M, +m)(X; —X)
(M, +M,)x-M,L =M, +m)X; — (M, +m)x
O day L = 400 mm
bat Y =(M,+M,)x-M,L
A=M,+m)X,;B=(M,+m)
Ta c6 phuong trinh Y = A-Bx
Nhu vay bang viéc thay doi cic gia tri gia trong va ghi lai cac cap gia tri My, Mz, X
rdi v& do thi Y theo x ta xac dinh duoc tdng khdi lwgng cua ca vién bi va éng tru.
Xt 1y 86 lieu 0.1
Tinh Y =(M; +M,)x—-M,L
Bang s6 ligu
X X
STT | M1(g) M2 (9) (mm) Y STT | Mi(Q) M2 (9) (mm) Y
1 0 0 226 0| 9 100 0 71 7100
2 0 50 315 -4250 | 10 100 50 155 3250
3 0 100 346 -5400 | 11 100 100 205 1000
4 50 0 110 5500 | 12 100 150 237 -750
5 50 50 208 800 | 13 150 50 125 5000
6 50 100 256 -1600 | 14 150 100 170 2500
7 50 150 285 -3000 | 15 200 50 103 5750
8 50 200 305 -3750
Do thi Y theo X 0.2
6000 1 |y =-46.986x+ 10574
- : R?=0.9986
.
000 |
: e
m8ss
-8000 t f
50 100 150 200 250 300 350 400
X (mm)
Tur do thi cd A = 10574 va B = 46.986 0.1

Ta c6 khéi lugng hop den co hoc: (M, +m) ~ 47g




Cau 3 | Xac dinh khoi lrong vién bi c6 moc treo. 0,2
Cach x4c dinh: . 0.1
Str dung phuong an can treo vai viéc thay M, bang vién bi, M 1a gia trong
Ta co

(M, +m;)x—m,.400 =10574 — 46,986x

m,.(400 - x) = 46,986x+M,.x-10574
_46,986x+M,.x-10574

0 Vai gia tri gia trong M.

(400 -x)
Bang s6 liéu va tinh toan 0.1
STT Mi(g) | x(mm) | mo(Q)
1 50 184 33.7
2 100 131 32.3
3 150 104 335
4 200 84 32.2
Trung binh 32.9

Khéi lugng vién bi c6 mdc treo m,, [ 33g
Khoi lwgng vién bi m = 9,0g 0.1
Xac dinh vi tri vién bi:

M L+mz
0" n ) — —
Tacé Xg =—2—— —>z=2'A (B=mL
M, +m 2m
Vi tri vién bi trén thudc ing vai vitri: z= 331 mm 0.1

Cha y: Khi cham, chi yéu xem xét phwong phdp, gid tri s6 c6 sai léch chit it, c6 thé cham chuéc.
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