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Huéng dan cham thi gdm 08 trang

I. Huéng dan chung

1. Gidm khéo chdm ding theo Huéng dan cham ctia Dt 4n Chicken Minds — T6 chitc The Gifted Battlefield.

2. Néu thi sinh ¢6 cach tra 10i khac dap 4n nhung ding thi gidm khdo van chidm diém theo biéu diém cta

Huéng dan cham thi.

3. Giam khdo khong quy tron diém thanh phan cta timg ciu, diém cta bai thi.

Il. Dap an va biéu diem

Bai | Y Huéng dan Diém
1 | 1 | a) O ndi dung 1, gia si rang van dong vién gap rao dau tién sau khi chay dugc 11m | 0,75
va cf 9m thi gdp mot rao, héi van dong vién véi van téc ban dau 1a 9km/h vé dich
v@i thdi gian bao lau?
S6 rao phai gap la: 0,25
110 — 11
———— +1=12 (rdo)
9
Thoi gian dé van dong vién vudt qua rao thit nhat:
. 9 n 2 202 (s)
= _ = —— (s
Y725 725.09 45
Cong thitc tong quat cho thoi gian chay clia van dong vién theo s6 thitturaon (2 <n < 12) | 0,25
la:
9-2-0,9% v-0,95"2 2
t = : d 2
(n) v 0,951 v 005109 20
Téng s6 thoi gian ngusi d6 chay la: 0,25
2 (920,92 v-0,95"2 2
t=t d ’ 2| =758
1+nz_;( v- 0,951 09109 " > (s)
b) O ndi dung 2, néu van ddng vién nhady dudc 8,5m thi goc o (g6c hgp bédi phuong | 0,5
nhay clia van dong vién v&i mat dat) 1a bao nhiéu?
Van tbc lic nhdy clia ngusi dé la: 0,25
20
v=1+ Z AV
=1
20 1 .
=1 - (2 —100)% + ——— +0,1
+ xz:: < 100000 " © TR TR )
~ 10 (m/s)
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S6 do ctia géc a (gbe hop bdi phuong nhay clia van dong vién v6i mit dat) 1a: 0,25

arcsin <g~L> arcsi <10'8’5
resi 5 resin 10
v 0 ~ 29°

Thi'sinh st dung L = 0,5m va tinh theo cbng thirc trén dé thi d3 in, néu ra két qud o ~ 9, 22°
thi van duoc tron diém y nay.

2 | Hoi thoi gian ngudi nay d3 di chuyén 13 bao 1u? Bé qua thdi gian ngudi dé chuyén | 0,75
tir trang thai tir di chuyén trén cat sang di chuyén trén nudc.

0,25

C H K

Goi BK = z (m) la quang dudng ngusi nay di chuyén trén cat. Sit dung quan hé lugng
gidc, ta tinh dugc:

o AH = AC -sin60° = 8 - sin 60° = 41/3 (m)
o CH = AC - cos60° = 8- cos60° =4 (m)
e HK =BC—-BK—-CH=10—4—2=(6—2x) (m)

« AK? = HK? + AH? = (6 — 2)? + (4V/3)2 = 84 — 122 + 22

Phuong trinh thai gian di chuyén ctia ngusi do: 0,25

t—x+AK<:><t x)2_AK2
2 1,25 2/ 1,252
25 , 25 25 4

— = —a? =84 —12 2
@1615 161‘t+641‘ 8 r+x

39 , 25 25 4
— —t—12 4— —t7) =
@6433 +:U<16 >+<8 16 ) 0

. 25 75 243 .
Day 14 mot phuong trinh bac hai an = v6i A = ==t2 — —t — == Dé phuong trinh ¢6 | 0,25

4 2 4
nghiém thi
1
t> 5(15 +64/13) = 7,33 (s) (nhén)
A>0«& )
t < 5(15 —6v/13) =~ —1,33 (s) (loai)

Vay thoi gian ngudi d6 da di chuyén 1a tmin ~ 7,33 s.
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2 | 1 | V& hinh biéu dién cac luc va tinh dd 16n luc F. 0,25
0,25
—
Fan
Tacé FF=Fg,=k-Al=300-(0,25—-0,2) = 15(N).
2 | a) Vé va goi tén 3 luc tac dung Ién ban cau. 0,25
Céc luc téc dung 1én ban ciu la: Trong luc P, phan luc N, va luc kéo F 0,25
/1
/1
Gd b— o A
F a\(‘ ~.
o T o
b) Tinh géc o (I1am tron dén hang dan vi). 0,25
Trong lugng ciia ban cau la: P =10m =10-0,1 = 1(N). 0,25
Moment ciia cac canh tay don la:
Mp=Mp< P -di=F-dy
& P-OT=F-0OT
3
& 1-sina-§R20,075-cosa-R
S ar11°
3 | a) Tinh luc kéo dé hé can bang. 0,5
Céc luc tdc dung 1én piston I la: P, + 11 = Fj, v6i P; 1a trong lugng cua piston I, 77 1a | 0,25
luc ciang day phia vat, va F, 1 luc kéo tdc dung 1én vat. Khai trién phuong trinh, ta cé:
10mi+Ti=F, < 10-10+ Ty = F, & 100+ T = Fy, (2.1)
Céc luc tac dung 1én piston II 1a: P, + F,, = T v6i P la trong lugng cua piston 11, T5 1a
luc cang day phia vat, va F), 1a luc do nude tac dung lén piston. Khai trién phuong trinh,
ta co:
10msg + 10DISy = Ty < 10-0,5+10-1000- 0,5 - (400 - 107%) = Ty
& Ty = 205 (N)
Do day nhe, khong gian nén 77 =Ty = T. T (2.1) ta c6: 0,25
100 + T = Fy, < Fj, = 100 + 205 = 305 (N).
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b) Tinh khéi lugng dau da d6 vao va luc can kéo dé hé méi can bang. 0,25

Goi thé tich dau 1a V, chiéu cao cot dau 1a Iy, khéi luong dau 1a my, trong luong dau la | 0,25
Py, luc kéo thém la Fy.

Thé tich cot dau dé vao la:
Vi=14-55=(20-1072)-(800-107%) =16 - 10~ (m?)
Khéi luong dau la:
mq = Dg-V;=2800- (16 -1073) = 12,8 (kg)

Trong luong dau la:
P;=10my =10-12,8 = 128(N)
Luc kéo thém la:
F| = F}, + P; = 305 + 64 = 369 (N)

4 | Tinh dd bién thién luc cang day treo qua cau trudc va sau khi nhing qua cau vao | 0,5
binh chat Iong Biét day treo nhe, khong gian va bé qua khéi lwgng cia vat gan cung
véi khéi cau.

Luc kéo truée khi xudng vao binh chat 1ong 1a: T = P. 0,5
Luc kéo sau khi xudéng vao binh chat long 1a:

=P — Fap — Faq
=P 1 VD 1 VD
- 29 n 29 d

1
= P — SgV(Dy + Da).

Bién thién luc cang day la:
AT =TT
1
=P - [P - §gV(Dn + Dd)]

1

3 1| Néu L, Ly déu & dan vi la m, T} va Ty déu & don vi 1a K, thi o c6 don vi la gi? Giai | 0,25
thich.

Tit d& bai, ta ¢6 bidu thic: 0,25
L= Lo[l + (T1 — Tp)]

Khai trién biéu thiic trong dé, ta dugc phuong trinh:
L=Ly+ Ly -a- (11 —Tp) (3.1)

Nhén thiy ring, bén vé trai ta c6 L, don vi 13 m, vy don vi cia vé phai ciing phai 13 m.
Bén vé phai, hang t& Ly c¢6 don vi 1a m, vAy hang tit Ly - o - (T1 — Tp) ciing phai c6 don
vi la m.

Ta thdy ring trong hang ti thit hai ¢6 chita Lo, vAy nén o - (T} — Ty) khong c6 don vi.
Nhung vi (71 — Tp) ¢6 don vi 1a K, nén « c¢6 don vi 1a K—L.

2 | Néu thanh dai ra mét khoang AL = 0,6205 cm, thi thanh 3y c6 thé dugc lam tir vat | 0,5
lieu nao dudi day? Biét rang thanh nay dong chat.
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Trit hai vé ctia (3.1) cho Ly, ta cé 0,25
L-Ly=Lo-a-(Ti —Tp)

Vi AL =L — Ly, ta lai cé:

AL = Lo cQe (Tl - T()) (32)
Thay T = 373K, Ty = 300K, Ly = 5m, AL = 0,6205cm vao (3.2), ta thu dugec o =
17-107¢ K1
Tra tit bang s6 liéu, ta thiy thanh ran dugce lam tir dong. 0,25

3 | Viét phuong trinh tinh T} chi dwa trén AL, o, Ty va L. Tinh T cha thanh ran trong | 0,5
cau 3.2 néu AL = 0,476 cm.

Bién déi (3.2) ta thu dugc 0,25
Ty =To+ AL
1 =410 Lo-a

Thay Tp = 300K, Lo = 5m, AL = 0,476 cm va o = 17-107% K~!, ta thu duge T} = 356 K. | 0,25

4 | a) Gia sif khu vi'c ma doan dudng sat nay di qua ciing trai qua mot ngay nang néng | 0,5
nhu vay, hdy tim diéu kién cha d sao cho doan dudng sit nay khong bi hu do gidn né
nhiét.

GOl Tinax (Thanh Héa) = 44,1°C la nhiét do ctia ngay ning néng nhat ¢ khu viee ma doan | 0,25

dudng sit nay di qua. Cha ¥ rang, don vi nhiét d6 & trong phan nay 1a °C, nén don vi

clia o s& 14 (°C) 7L

Goi dd dai cdc thanh ray gidn nd ra 1a Al. Vi thanh gidn déu vé hai bén nén méi dau
Al .

sé gian ra mot khoang 5 Khoang hé gitta hai thanh 1a d, va tong do dai nd ra cia hai

Al

thanh gitta mot khe hé 1a - 2=Al.

Viay, dé dam béo khong c6 sut hut héng do gian nd nhiét, khoang hd d phai 16n hon hoic

bang tong d6 dai nd ra clia hai thanh gitta mot khe hé, hay d > Al

Ma ta cé: 0,25
Al = Lray * Olthép ° (Tmax (Thanh Héa) — TO)
Thay Lray = 12,5m, ahgy = 111070 (°C) ™", Thnax (Thanh Hoa) = 44,1°C, Ty = 25°C, ta

¢ Al =~ 2,63mm. Vay d > Al ~ 2,63 mm thi doan dudng st nay khong bi hu do gian né
nhiét.

b) Vay doan dudng sit nay c6 thé ndm & khu vuc nao sau day ma khéng bi hu héng | 0,25
do gidn nd ké ca vao nhitng ngay nang néng nhat?

Véi d 14 mot hang sé xac dinh, téng d6 dai nd ra ciia hai thanh & gitta mot khe ha phai bé | 0,25
hon d, titc Al < d. Goi Tinax 1a nhiét do cao nhat ma cic thanh ray dat duge ma khong
bi hu héng do gian né nhiét, ta co:

Al = Lray * Oithép * (Tmax - TO)

Do Al < d nén ta c6 bat phuong trinh:

d
Lray : athép : (Tmax - TO) § d< Tmax S Li + TO
ray * Qthép

Thay d = 2mm = 0,002m, Lyy = 12,5m, age, = 111070 (°C)~1 Ty = 25°C, ta thu
dude Thax ~ 39,55°C. Tra tit bang s liéu, ta thiy doan dudng sit nay cé thé nam &
Thanh Ph6é H6 Chi Minh va Ha Noi vao nhitng ngay néng nhat ma khong bi hu do gidn
nG nhiét.
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4 | 1 | Tinh dién tré tudng duong toan mach khi gén hai dau ngudn dién vao A va B. 1

Phan tich mach dién thanh 3 thanh phan: 0,25
Ry Ry
A B
e I
E R1 R2 Rl R2
2 o N oy N SRR
R1 R1 C Rl Rl
ffffffff S v I T T
R2 RQ
Ry Ry
| — T  — I
F L 1 L 1
R1 Rl
Ry
ffffffff o
Ry Ry Ry
béi véi doan AB (R1 nt RQ)Z Rip=Ri+ Ry =250Q. 0,25

D6i v6i mach CD (phan bén trai kéo dai vo han ctia mach), vi mach v6 han cdc nhém | 0,25
dién tré nén khi ta b di moét mat thi dién tré tuong duong ciia mach khong thay déi:

Rep

Ry X

Goi Roep = X. Tacé X =2R; + = X2 2R X — 2R Ry = 0.

Ry + X
Thay R = 0,59, Ry = 2Q, ta dugc X = Rep = 2 (nhén) hodc X = Rep = —1 (loai)

Déi v6i mach EF, vi mach v6 han céc nhém dién tré nén khi ta bé di mot mét thi dién | 0,25
trd tuong duong ctia mach khong thay doi.

B T
Ry
T Rpr
Ry
.
F
Ry
Ry
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Goi Rgr =Y. Ta xét mach trén ta co:

Ry - Ry (R2+R1)-Y

Ro+ Ry Ro+R1+Y

Thay R; = 0,50, Ry = 20, ta thu dugc Rpr = Y = 4,508} (nh@n) hoic Rep =Y =
—1,608 2 (loai).

Vi A=C =FE va B=D = F nén mach tong quét ta cé6 dang AB | CD || EF. Dién trg
tuong duong toan mach ghi gan hai dau ngudn dién vao A va B:

Y=Ry+ R+

1_1+1+1_1+1+
Ria Ruap Rcp Rer 2 4,508 2.5

= Riq ~ 0,891 Q

2 | Tinh s6 chi cha von ké V. 1
1
R1 R1 R1 R2 Rl R2
C A G F
fffffffff S R Y A .
Rl Rl R1
Ry |::| |::| Ry A
R2 R2 RQ
,,,,,,,,, 1 o __
5 — = FB o L 7
Ry Ry Ry Ry
RQ R2

Gi4 tri von ké chinh 14 Uy = Uag = Uag + Ugy. Ta co:
e Upp=IapRap=1-2,5=25V.
e ViAB | CD || EF nén Uy =Ucp = Ugr =2,5V.

Usr 2,5
" Rer 4,508

o Usg =IagRag =0,555-(2+0,5) =1,3875V.

(Ry+Ry)-Y 0555 2,5-4,508
Ry +Ri+Y ) 7 2,5 + 4,508

e Uy =Uapg =Uac +Ugn =1,387540,8925 = 2,28 V.

=0,055A = Isq = IgH.

e Ung = IygRug = 0,555 - < > =0,8925V.

Vay s6 chi cia von ké 1a Uy = 2,28 V.
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5 | 1 | a) V& va trinh bay hé thau kinh trén. 0,5

0,5
B E
A
A M A
1 Ay O F >u :
] I N - ]
1 ~ 1
1 F S~ o - \\ S - 1
' - S~ o 1
1 - RN 1
' _-Z-7 |G RGN I
[ - ~ > [
\ S v R £
By B’
b) Tinh A; M. 0,5
Tt cong thite thau kinh (ban doc cé thé tu chimg minh), ta c6 0,5
1 1 1 1 1 1
_— = _— = — A/ =
oA oa ~or ©antow T 504 =0

Do A;B; la anh ctia A’B’ qua guong phang M nén dbi xing qua guong nén MA; =
MA" = 0OA"— OM = 40 (cm).

c) Thay vat AB bang vat CD = 2AB dat tai cung vi tri. Tim DB;. 0,5

Tt cong thitc thau kinh trén, c6 thé thiy khoang cach tit &nh A”B” t6i thau kinh khoéng | 0,5
phu thudc vao do cao ciia vat. Vi C'D trung vi tri v6i AB nén vi tri cia anh A” B” trung
v6i vi tri ctia &nh A’B’; suy ra OA’ = OA” = 60 cm.

Ta c6 AOCD ~ AOA"B" nén

CD ocC 20 1
ABT = oar ~go 3 = AB=3CD.

Khi thay vat AB bing vat CD = 2AB, lac nay 4nh A;B; ctia A”B" qua guong phiang M
trd thanh d4nh Ay By. Ta cé Ay By dbi xting véi A”B" qua M, suy ra

AyBy = A”B" =3CD =3-2AB = 6AB. (5.1)

Ciing do AsBy dbi xting A”B"” qua M nén
AsM = M A" = OA” — OM = 60 — 20 = 40 (cm) = Aj trung véi diem C. (5.2)

Tw (5.1), (5.2) va CD = 2AB, ta thu dugc:

Vay DB, = 8AB.

2 | Giai thich vi sao du sgi quang nhiéu chd udn cong nhung néu dat mét vat truéc mét | 0,5
mat cha phan 16i thi dat mat & bén mat con lai ta van thay vat dé?

Anh sdng tit vat sé duge truyén vao phan 16i va phan xa nhiéu lan, lién tuc trén mat phan | 0,5
céch gitta 16i va v6. Cho nén di cho s¢i c6 bi udn cong thi 4nh sang van phan xa dugc va
truyen ra ngoai 161 va dnh sing niy sé dugc truyén dén mat. Vi vay du soi quang nhiéu
chd ubn cong nhung néu dit moét vt truée mot mat cia phan 16i thi ddt m&t & bén mat
con lai ta van thay vat do.

Tong diém bai thi | 10,00
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