DU AN THE GIFTED BATTLEFIELD

Ki THI THU TUYEN SINH LOP 10 THPT CHUYEN

BAN CHUYEN MON VAT L1 POT 1- NAM HOC 2022 - 2023
A Mbon thi: Vatli (chuyén)
HUGNG DAN CHAM Ngay thi: 05/03/2023 - 15/03/2023
(gom 08 trang) Thoi gian 1am bai: 150 phat (khong ké thoi gian phit dé)

A. Huéng dan chung

1. Gidm khao chdm dtng theo Hudng dan chdm ctia Dy 4n The Gifted Battlefield — Ban Vat Ii.

2. Néu thi sinh c6 cach tra 1oi khac dap an nhung dang thi gidm khao van chidm diém theo biéu diém ctia
Huéng dan cham.

3. Giam khéao khong quy tron diém thanh phan cta timg cau, diém ctia bai thi.

B. Dap an va biéu diém
Cau Y Huéng dan Diém
1 | a | Sau khoang thoi gian bao 1au thi diém A quay dugc mét cung AA; = 120° trén | 0.75
vong tron O?
0.25
Cau 1l
Tai thoi diém ban dau khoang cach gitra hai tim O va O’ ctia hai vong la:
OO0 =2-0OH =2\/OA2 — AH? =218 = 36 (cm)
Néu chon O lam gbc toa do thi toa do ctia diém H ludn bang 1/2 toa do ctia diém
O’ (do diém H ludn cach déu O va O'). Van téc ctia diém H la:
1 6
VH = 51)0/ = 5 = 3(cm/s)
Tai thoi diém ban dau, ta tinh ZAOH: 0,5
AH 1
sin /AOH = — = @ =—- = /AOH = 30°.
AO 123 2
Goi H; 1a hinh chiéu ctia 4; 1én duong thang OO’. Ta c6
/A10OH; = 180° — ZAOH — ZAOA; = 30°.
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Laic6 OA=0A; = AAOH = AA1OH; (g-c-g)= OH; =OH =18 cm.

_ HH;, 36

HH; =20H =36 (cm) =t
VH 3

Vay sau 12 s thi diém A quay dugc mot cung AA; = 120° trén vong tron O.

Tinh téc d trung binh ctia diém A trén cung duong AA;.

0.25

D6 dai ctia cung AA; 1a S = ™20 — 2.12,/31. Do d6 van tdc trung binh ctia diém

A trén cung duong do la:

S 2-1237 or¢
A:?:i_

512 3 (cm/s)

0.25

Tinh ¢ theo c4c thong sb da biét.

1.5

Puong thdng z 1a duong thdng song song v6i OM va di qua diém A. Ké OP L x tai
P.bat ZAOM = . Ta cé:

5 9o :>¢0:180°.s

= = /PAO = ZAOM
2rR 360° © ©

0.25

180°.s
TR

o /HAO = LPAO+ LZHAP =0+ ¢y = 6 +

180°.
o ZAOB =2/HOA = 2(90° — ZHAO) = 2 <90° 09— SORS)
i

e AB=2Rsin /AOH = 2Rsin | 90° — 0 — 180°.5 =2Rcos | 0+ 1805
TR TR

0.25

Ctt sau mbi lan phéan xa, qua béng di dugc thém quang duong | = AB; toa do goc
¢ tdng 1én mot lugng bang Ay = ZAOB. Goi m 1a s6 1an cung duong AB ma qua
bong da di chuyén. Dé qua bong quay trd lai diém xuét phat:

m-Ap =k-360° (m,k €N)

0.5
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V6i k va m 1a cac s6 nguyén duong.

180°.s
= 180°k
")

= m. (90—6—

Dat £.180° = X

Dé thoi gian di chuyén 1a nhé nhét (m = mypn)

— X = BCNN [180; (90 L 180 s)}
TR
X

m= 180°.
90 — g — 180

Thoi gian qua bong da di chuyén:

‘= S _ m.AB  2XRcos (9+ 15;0;_5)

T ()

X _ _p _ 180°.s _ 2XRsinu
batu=90-146 R = =

0.5

Cau 2

Bién luin sy &nh hudng cta vi tri ctia 7 trén C'D 1én sy cin bang ctia ban

Vi tri cta I trén C'D khong anh hudng dén su can bang cta ban.

Xét lyc tdc dung lénba diém E, H, I: Do c < d < g nén O sé luén ndm trong AEH .
Doéng thoi, do luc nang nguoc chiéu véi trong luc tac dung 1én ban nén sé khong
ton tai truc quay la duong théng di qua hai diém dit luc bat ki (trong truong hgp
nay la hai trong ba diém E, H, ) ma qua d6 ban sé bi lat.

Vay nén khi xét thém luc tadc dung 1én diém F va G, van khong ton tai truc quay la
duong thdng di qua hai diém dit luc bat ki (trong trudong hgp nay 1a hai trong ndm
diém E, H,I, F,G) ma qua d6 ban sé bi 1t. Do d6, ban s& luon can bang bat ké vi
tri cta 1.

D I C

Xéc dinh d¢ 16n luc ma tay méi ban tdc dung 1én ban, biét ring cac luc nay c6 d6
16n bang nhau va bang F.

0.5

0.5
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Xét can bang luc trén ban:

SF=P& F =

Sl
=
3

¢ | Laydiém J € BC saocho EJ || BC.Déta = ZAFG = ZAEH = /ZEHJ. Ta c6 d0
dai céc canh la:

e AF =b—2d

e Hi=b—d—c¢

E -2
. AG:AF-tana:AF-H—j:a-%
Xét can bang moment quanh truc quay la dudng thang di qua AD: 0.5
>.Mp=Mp
s F-AG+F-AB+F-DI = PA—B
P b—2d a
2b—d—3c
DI = — -
< 2(b—d—c¢)
Cau 3 a | X4c dinh nhiét 46 cAn bang 7" tai 1an nhting thi N. 0.5

Coi hé nhu mot lugng nudce 6 khoéi lugng m & nhiét do T trao déi nhiét véi N qua | 0.25
cau khoéi lugng M & nhiét do Tp. Khi nay, tong nhiét lugng trao déi sé bang 0:

0=mc(T'—T)+NMC (T' - Tp)

Nhiét do khi can bang: 0.25
T mcT + NMCTy
 mc+NMC
b | Xac nhiét d6 can bang Ty tai 1an nhing tha N. 1

Nhiét do can bang sau lan nhtng thi 1, 2, 3 lan luot 1a: 0.25

mcel + MCTy

oy = M- TR0

mc+ MC

T me 2T+ MO (14 ™
[ ] = _— N — N
2 me + MC me + MC 0 me+ MC

3
o Th = (mc> T—}—MiCTO

- me n me 2
me+ MC me+ MC

mec+ MC mc+ MC
Biéu thitc nhiét do sau 1an nhtng thi N: 0.5
N N k
mce MC
INn=|———| T+ ———=1
N (mc—I—MC) me+ MC™° kZ_[)(mc—l—MC)
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Xét day sb (un) c6 sd hang dau u; = 1 va hé thic truy hoi uy = au,—1 v6i hé sd | 0.25
me

“=— IC Theo goi ¥, ta c6 tong N s6 hang dau tién cua day la:

me+ MC

) < me >N

N k | —

SN:Z< mc ) me+ MC
k=0 —

Véy nhiét d6 can bang sau ciing cua hé la:

me N
N - (2
To — mc T4 MC <mc+MC) T
N me+ MC mec+ MC 1_ mc 0
me+ MC

Cau4 a | Giai thich so lugc vé co ché hoat dong caa bo relay nay. 0.5

Heé thdng diéu chinh nhiét 1a su két hop gitta relay dién tu, dién trd nhiét va bién | 0.5
trd. Céc gid tri Ry, Ro, ... duge stt dung dé ddm bdo rang bd chinh nhiét gitr duoc
mot nhiét do nhat dinh. Vi pham vi nhiét do cho trudce, quy trinh 1am viéc nhu sau:
Khi nhiét d6 cta bo chinh nhiét dat va vuot ngudng nhiét do t6i da cho trude, gia
tri dién tré nhiét Ry gidm nén cudng dd dong dién trong mach chinh nhiét tang lén,
relay dién tir sé kéo tiép diém, cit mach sudi xoay chiéu va hé bit dau ha nhiét.
Khi nhiét do ctia bd chinh nhiét thap hon nhiét do t6i thiéu cho trudc, gid tri dién
trd nhiét R; ting, cuong do dong dién mach relay gidm, relay sé nha tiép diém va
mach xoay chiéu dugc ndi lai. Do d6 hé lai dugc gia nhiét.

Qua trinh nay duoc lap lai cho phép bo chinh nhiét gitt dugc nhiét do 6 mot khoang

nhéat dinh.

b | Hay cho biét bo phin sudi am caa 16 nén dugc mac vao 2 dau AB hay 2 dau CD. | 0.5
Vi sao?
B0 phén sudi cta 10 phai dugc ndi véi hai dau A va B. 0.5

Béng cach nay, khi nhiét d6 ctia hé 16n hon nhiét d6 t6i da cho trudc, relay dién tir
kéo phan tiép diém va qua trinh gia nhiét ding lai, va nhiét do sé gidm xubng mic
thap hon ngudng cuc dai, tir d6 kiém soét dugc nhiét do.

Néu phan sudi ndi véi 2 dau con lai, khi nhiét d6 vugt ngudng cuc dai, gia tri Ry
giam va relay dién tir dugc kich hoat. Khi phan tiép diém bi kéo, bo phan sudi van
tiép tuc lam viéc va nhiét do sé cang ting va su diéu chinh nhiét d6 khong duogc
thuc hién.

c Bang phuong phéap dinh lugng, hay xdc dinh khoang gi tri ctia dién tré Ry dé | 0.5
bo diéu chinh nhiét hoat dong trong khoang tir 90°C — 150°C.

Khi phan tiép diém bi kéo ra, cuong do dong dién cta relay 1a 30 mA. Khi d6 dién | 0.5
trd toan phan ctia mach diéu chinh la:

U
Ry =R+ Ry = 7 =200 (2)
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3 90°C, theo db thi ta thay gia tri dién trd ctia Ry 1a 50 . Khi d6 gid tri ctia bién trd:

Ry = 200 — 50 = 150 ()

0.25

O 150°C, theo do thi ta thay gid tri dién trd cta R; 1a 30 Q. Khi d6 gié tri ctia bién
tré:
Ry = 200 — 30 = 170 ()

Do d6, can chon bién trd sao cho gia tri ndm trong khoang tir 150 — 170 Q.

0.25

Cau 5

Hay cho biét chiim tia sdng iy sé& hoi tu tai diém dic biét nao?

0.25

Khi ta chiéu mot chiim tia sdng song song véi truc chinh ctia vat kinh tir vo ciing
dén vat kinh, chum tia sang dy sé hoi tu tai tiéu diém anh chinh cua thau kinh.

0.25

Chiing minh cong thirc thau kinh hdi tu.

0.5

Xét mot vat AB ¢6 d0 cao h ndm cach tdm O mot thau kinh hoi tu mot khoang = > f
(v6i f 1a tiéu cu cta thiu kinh). Vat AB qua thau kinh hoi tu cho anh A’B’ ¢6 d6
cao h' va ndm cach tam O mot khoang 2/ (hinh vé).

A

H
B

D9

A

[ 2oy
.

F A

B/

Xét AAB'F' ~ AOHF', ta co:

A'B AF
OH _ OF

Ma OH = AB B OF . .
AB ~ AF 7 7

Xét AOA’'B’ ~ AOAB, ta cé:

AB ~ OA =z (2)

0.25

Tir (1) va (2), ta c6:

Chia hai vé cho ' va chuyén vé, ta c6:

1 1 1
+ — = — (dpcm)

x x f

0.25

N . D
Chitng minh rang = phu thudc D, f va d theo biéu thic: z = g <d + 1> .

0.75
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g

0.25

\
r

Goi a 1a khoang cach tir thau kinh t¢i man ghi anh.

D _ D+d

d_a—f:>a D

f

Xét chiim tia song song t6i thau kinh vdéi viing sang duoc gidi han bdi hai ria thau
kinh cho hai tia 16 di qua tiéu diém anh chinh F” r6i t6i man ghi anh nhu hinh veé.
Méy anh chup rd nét chat diém & vo ciing nén anh htiing trén man 1a mot viing sang
hinh tron ¢6 duong kinh d. Ap dung hé qua dinh ly Thales, ta duoc:

Xét mot diém sang A ndm trén truc chinh & khoang cach z > f so véi thau kinh, cho | 0.25
anh A’ ndm trén truc chinh & khoang céch 2/ > f so véi thau kinh. Ta biét, khi vat
cang tién lai gan thau kinh thi anh sé cang di ra xa khoi thau kinh. Dé ta thu dugc
anh ro nét trén man ghi anh thi anh S’ phai ndm sau man ghi anh nhu hinh vé.
q\
El d A/
< 7 >
QV
Ap dung hé qué dinh 1y Thales, ta c6:
d ' —a L D
—_— = Tr = a
D x! D—d
Tir két qua ctia a tim dugc bén trén, ta co: 0.5
D+d
/ —_—
“=p—da!
Ap dung cong thitc thau kinh, ta c6:
1+1 1 1 D—-d 1 1(:)1 1 2d - fD+1
— - = — — - —_ = - = — Tr = =— —
z x  f D+d f f « f\D-+d 2\ d
d | Tinh gin ding khau do ti d6i m&i nay theo khau d6 ti déi cii. 0.5
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Tt cong thirc dugce chirng minh & trén, ta co:

fl D f2 D
L =2 (241
T 5 d1+ , T2 5 d2+

trén vao hai phuong trinh:

_Db (D, _b (D
o5\ 27 5k \ 24,

Vi kich thuéc man anh khong ddi ma s6 lugng pixel gidm gap 4 1an, dé thady mat do
pixel trén man gidm mot nira tuong duong véi: da = 2d;. Thé f theo k va cong thitrc

0.25

Chia hai phuong trinh:

@ _,_ k2042 2k 'TDH
T9 k1 D+ 2d;

A

d
Vid <« D nén ta coi hai dai luong 51 va 5D ~ 0. T do, ta c6:

2ko 3
— =~ 3 ko ~ -k
oy oGk

0.25
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