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Bai 1 Noi dung Pié¢m
. Pé van toc nhay 1a nho nhat thi quy dao con dé phai la
parabol tiép xuc véi khéi tru tai 2 diém M, N nhu hinh v&.
. Van tbc tai M 13 v, tai dat l1a Vo ; goc nghiéng cua vector 0.5
l.a. | van tdc voi phuong ngang tai dat 12 a, tai M 13 5.
2.0) | my = vcosﬂ.zvsmﬁ = 2Rsing = v? = & 0.5
9 cosP
V& =v%+ 2gR(1 + cosp) = gR($ + 2cosp + 2) 0.5
) 0.5
.v¢min = 2gR(1 +V2) khi § = 45° = v,min = [2gR(1 +?2)
Lb. 1 VoCosa = vcosf = cosa = ’—Zﬁ(i+\/§) = a =67,5° 05
0.5)
. Téc d6 tién t6i may bay cta tén lra1a V' = V(1 + cosa) 0.5
. Goi thoi gian tir lic phong dén khi tén lira tiéu diét may bay 1a T
2.a. T = Lecosa L
(1.0) T T v T V(1+cosa)
. 0.25
= cosa = \/52_1 = a =52,8°
STk V5-1 0.25
v o2
2.b. | . Khi vén toc tén Itra huéng thang dung 1én thi né bang dung van tdc tién téi may
0.5) bay AV’ = V\/§2+1 0.5
. Goi van tdc tuong ddi cua tén ltra d6i vai may bay la u ; van tdc cla may bay trén
phuong vudng goc voi dudng ndi may bay va tén ltra 1a w, ta co: 0.5
2.0. uz — V’Z + W2
(1.0) | . u Max khi w Max, d6 1a luc van toc tén lira huéng thang dimg 1én trén. Luc d6
w =V viuMax =210 +2v5 0.5
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Bai 2 Noi dung Piém
. Xét cung MN rat nho c6 d6 dai ds duoc chin boi goc de
.ds = /dx? + dy? 0.5
1. |.Goi 6 la goc nghiéng cua tiép tuyén so véi truc Ox tai M thi dp = |d6|
(2.0) .. y 148 _ gy _ 40 _ f" 1
Taco:tanf = f' = ——.— = f"=—= T
513/2
_ds _ Jax®+dy? _ J1+f2 _ |1+f’ |
de |d6| Ed Il 0.5
2.a. Quy dao 6 t6 c6 phuong trinh y = Asin (Zg) = Asin(wx) 0.5
, 2( 42 _2)13/2 0.5
2.b. Ban kinh cong tai diéem M(x;y) laR = 1o E:ij )
2. Rmin = L 1 — 0.5
min = ——khiy = +4 .
w*“A
(3’0) 172 O 5
2.c. Khi xe qua M, phuong trinh dinh luat Il Newton c6 dang: Fms = ma = m. ro g
. Do Fms < umg nén dé xe khong truot thi v < ugR 0.5
0.5

. Van toc 16n nhat duoc phép 13 vy,e, = JugRmin ~ 20m/s
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Bai 3 Noi dung Piém
. Ta nhan thiy rang néu a qua nho thi vat s& truot. Vay ta di tim gdc nghiéng gidi
han f ma tai d6 sy trugt “bat dau” xay ra. Khi do diéu kién dé vat can béng duoc | 0.5
laa = L.
. Xét vat tai goc nghiéng gidi han [, cac luc tdc dung vao N
vat duoc mo ta nhu hinh vé A Y
. Céc lyc ma sat & cac diém tiép xuc A, B déu da dat dén 0.5
i tri cuc dai ’ 0
3a. 7
(2.75) . Hop lyc tac dung 1én vat bang 0
e
. Vat khong quay quanh tryc qua B 0.25
= Nlsinf + u;N(R + lcosB) = Plcosp (2)
. Tu (1) va (2) ta thu dugc phuong trinh
L s gt g HikoR 0.5
V1+us V1+ us 11+ us
. Giai phuong trinh trén ta dugc: f = arccos | 2128 05

1
——— | — arccos(——)
L1+u3 [1+42
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3b.
(2.25)

. Tuong tu cau a ta xét vat tai géc nghiéng gioi han NV2

. Qua cau ti€p xuc voi tuong tai cac diém M, N. Buc tuong

tac dung 1én qua cau cac luc phap tuyén c6 do 1on N, hop M _10.25
Iwc phép tuyén c6 do 16n Nv2.
C H
. Hop luc cua cac lyc ma sat co gia thang dung, hudng 1én, di qua trung diém D
cua doan CO va ¢6 do 16m 2u, N. 0.25
\ \ , 2uy N
. Cac lyc tac dung vao vat déu c6 gid nam trong mat phang NVZ o
. -1c
phan giac cua birc tuong va dugc biéu dién nhu hinh vé l D 0.5
myg
bén. Q
B_,
A U2 Q
. Hop lyc tac dung 1én vat bang 0
Q + 2N =mg 0.5
A o
NV2 = p2Q
. Vat khong quay quanh A
= mglcosf = Nv2Isinf + 2u,N(lcosp + %) (2) 0.25
. Tu (1) va (2) ta dugc phuong trinh
L cosf — 2 sinf = _ataR 0.25
V14w V1+us W1+ us
. Giai phuong trinh trén ta dugc: f = arccos AR 0.25

1
— arccos(—)
Lj1+u3 [1+u2
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Bai 4

Noi dung

Piem

. Goi O 14 tAm ban cau, hat cudm sau khi tha ra s& chuyén dong trén duong tron

théing ding tim H (trung diém AO) bén kinh 2 0.25
4a. —— - ; ; R
. Khi qua cau dén vi tri thap nhat C, van toc cua nd la v,, do ting dong nang bang
0.5 .
03 do gidm thé nang trong truong
1 mgRv3 _ 0.25
Emvl2 = gz - v, = _|gRV3
. Cac luc tac dung vao qua cau lic d6 1 lyc cang day T, phan A
luc N cua bat, trong luc mg
0.5
4b.
(1.0)
DY SRS SR TR S Y S SN Py vi 0.25
. Gia toc qua céu khi d6 c6 phuong thang dimg va c6 d6 lon a = o= = 29
2
. Ap dung ptdl II Newton ta dugc: 2Tcos30° —mg = ma = T = mgv/3 0.25
. Ta tinh toc do v, tai C cia qua cau sao cho no c¢o thé chuyén dong tron déu trén
duong tron tdm E ban kinh EC = g 0.25
4c.
(1.0) mg mv3 , 9R gR S 0.5
. —_— = — DV, = =V, =  ——
\/g B 2 2\/§ 2 2\/5 ,/ : \\
2 N TN
Cf L —
E
mg
. Khi hat cuom bi tudt khoi ddy nd dang c6 toc d6 v, > v, nén sau d6 qua cau s& | 0.25

di 1én
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4d.
2.5)

. Khi qua cau 1én dén vi tri cao nhat, van toc ciia n6 c6 phuong ngang va c6 do 16n
V3, ban kinh n6i tam hop véi phuong thang ding goc a

. Momen dong luong cia quéa cau ddi véi truc thang ding OE duogc bao toan

v;Rsina = v, (1) 0.5
. Co ning qua cau dugc bao toan nén ta c6 phuong trinh:
imvg — mgRcosa = 0 (2) 0.5
.Tur (1) va (2) ta lap dugc phuong trinh: 8 cos® @ — 8cosa ++/3 =0 0.5
Giai phuong trinh ta dugc 2 nghi¢m:
.cosa = ? g véi vi tri thap nhat 0.5
. cosa ~ 0,2284 tng vdi vi tri cao nhat
. Khoang cach giita diém thap nhat va cao nhat trén phuong thang ding

V3 0.5

R(= = 0,2284) ~ 0,6376R
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Bai 5 Noi dung Piém
. Goi ap suat va thé tich ban ddu cua khong khi 4m 13 p; va V; ; 4p suat riéng phan
ctia khong khi khé va hoi nuée lic dau 1an luot 1 py, va ppy ; ap suat hoi bdo hoa | 0.25
cua nuoc la p,,
. 4
.Taco:ppy = f.pp = =Pb
Sa. - —% < - - .
2 . Ap suat hon hop bang tong ap suat riéng phan nén ta c6 hé phuong trinh:
(1.5) . 7 10
[pk1+gpb=p1 @{pkl_zpb '
11
W0, =301 P1=7Dp
. Ti s6 ap suat riéng phan cta hoi nudc va ap suat toan phan cua khong khi am sau
khi bj nén la 22 = = 0.25
3p; 33
P
5b. ”
~ ’ , 5p1
(1.0) | * Moi thong so toa do bi thieu thi trie 0.25 e 1
P1
1 1 1 >
Vi v, v
4 5
. Tai 65°C thi p,, = 25kPa = p, = 55kPa
. Trong qua trinh 1-2 cong nén khi la:
5 5 0.5
. Trong qua trinh 2-3 cong nén khi la:
4 1 16 16 0.5
2.5 -
(25) . Tong cong nén khi: A = A, + A,3 = 266,9k] 0.25
. Nhi¢t luong tda ra trong qua trinh 1-2 1a: Q,, = A;, = 49,1kJ 0.5
. Nhi¢t lugng toa ra trong qua trinh 2-3 la:
4 1 0.5
pb-(§V1 _ZV1) 16
Q23 = RT M.L+ pklvl ln (?) = 966,4k]
. Tong nhiét luong téarala: Q = Q;, + Q,3 = 1015,5k] 0.25
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Bai 6 Noi dung Piém
. Ap suat phu do pittong tao ra 1a p,
. Ap suét khi ¢ ngan dudi 1a 3p, 0.5
. Khi nhan nhiét lvong Q, khi & ngin duéi din nd dang ap, thé tich ciia nd ting mot
6a. |luong AV
0 Q = 3p,. AV + > 3po. AV = Epo.AV o ay =22 :
2 2 21p,
. Hai pittong dich chuyén di 1én nhitng khoang bang nhau va bang h
AV 20 0.5
S  21p,S
. Ban dau khi ¢ ngan duéi nhan nhiét lugng Q, din nd dang ap va nong 1én. Sau d6
xay ra sy trao do6i nhiét gitta khi & ngan dudi véi ngin trén va giita ngan trén voi
mdi truong. Do céc qua trinh bién d6i déu chuan can bang nén ap suat cac khi 1a | 0.5
khong doi trong sudt qua trinh bién doi sau do, noi cach khac cac khi thuc hién qua
trinh bién ddi dang ap.
. Khi khoang cach gitra 2 pittong cuc dai thi nhiét do khi ¢ ngan trén dat cuc dai
T,, nhiét do khi ngan dudi khi do 1a T;. 0.5
6b. | . Mit khac khi nhiét do khi ngin trén cuc dai thi tbc do truyén nhiét ciia ngan dudi
(3.0) | cho ngin trén phai bang téc do truyén nhiét ctia ngan trén ra moi trudng. 0.5
T,-T,=T,—T, 2T, — T, =T, (1)
. Tong nhiét luong hai khi da nhan duoc cho dén thoi diém doé la:
ST+ T, =2T) =Q~¢ 2) 03
_Tur (1) va (2) ta giai duoe: T, = Ty + % 0.5
RT, _ R 0.5

(T, + 222

. Khoang céch cuc dai gitra 2 pittong 1a h, = 2paS = 205 e
0 0
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