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NGUYEN TRAI Thei gian lam bai: 180 Phat (Khong ké thoi gian giao dé)

Cau_1: Mot vat chuyén dong trong mat phang cua hé truc toa d6 Oxy véi van téc
v=>5e, +(10-5t)e, , voi v (m/s), 1(s). Biét vi tri xuét phét tai géc toa do O, gdc thoi gian Ia lic
Xuat phét.

1. Viét phuong trinh quy dao cua vat.

2. Xac dinh ban kinh chinh khc tai thoi diém t = 1,0s

[1+ (Yo )ZT/Z

yll(x)

>

(Puoc phép ap dung cong thirc da chirng minh R = ).

3. Xé4c dinh d6 1én van toc cua vat tai thoi diémt = 0,5s.

Cau 2: Mot xe 6 td xuat phat tir diém A chuyén dong trén duong thang Ax véi van téc khong
d6i co do 16n v, =54km/h . Cung liic d6 xe may xuat phat _

tai diém B cach A mot doan 300m véi tée do khong ddi v 5

dé dén gap xe 6 t0. Biét Ax hop voi AB goc o =BAx=30°.

1. Vé&i v, =36km/h. Hoi xe may phai chuyén dong theo

hudng nao dé khi dén duong Ax thi dung luc 6 t6 di ¢én? B
Tinh thoi gian tir 14c hai xe bat dau chuyén dong dén khi gap nhau..

2. Hoi xe may chuyén dong theo hudng nao véi van téc nho nhat 1a bao nhiéu dé gap duoc 6
t6?

Cau 3: Mot con thuyén boi qua mot khic song C.é chiéu rong 13 a. Miii thuyén luén vudng goc
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vo1 bo song. Van tbc cla thuyén so voi nuoc la U khong ddi, van 4
tbc ctia nude chay tang dan va dat cyc dai khi ¢ gitra song. Chon
hé truc xOy nhu hinh bén O 14 diém giita song Ox vudng goc véi
bo thi van tdc nudc chay doc theo bo song cd do 16n tuan theo

y
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A 4 a’ L VR A
quy luét v, ==V (Z_Xj , Vo1 v, 1a mot hang so duong

a. Lap phuong trinh quy dao cua thuyén.
b. Piém cip bén cia thuyén cach B mot doan bang bao nhiéu?

A
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Cau 4: Hai chat diém 1, 2 chuyén dong thang déu, xuat
phat cuing luc twong ¢ng tir hai diém A, C trén hai duong
thang cét nhau tai diém B véi cac van téc v,,v, nhu hinh
vé. Biét goc a.=ABC =30, do Ion céc van téc lién hé voi
nhau theo cong thic v, =3v,.

Tai thoi diém khoang céach gitra hai chat diém dat

gia tri nho nhat thi chat diém 1 cach diém B mot doan 20m
va ¢ trén doan AB, khi d6 chat diém 2 cach giao diém B mot doan bao nhiéu?
Cau 5: Mot luong khi 1i tuong don nguyén tir bién doi trang thai tir trang théi 1 sang trang thai
2 theo hai c4ch, trong hé toa d6 (T, V) nhu sau: di theo duong cong 1a2 12 mot phan caa parabol
v6i phuong trinh T =aV?, va di theo hai doan thang 1-3 (nung néng dang tich) va 3-2 (doan
thang di qua gdc toa do). Cho biét T; =250 K va T = 360 K, nhiét luong khi nhan vao trong
qua trinh 1a2 la 2200 J.




a) Biéu dién cac qua trinh bién d6i 1a2; 1-3 va 3-2 trong hé toa do (T, V) va (p, V).
b) Xéac dinh nhiét @6 cua khi ¢ trang thai 3.
¢) Khi nhan mét nhiét luong bang bao nhiéu trong qué trinh 1-3-2.
d) Mot dong co nhiét hoat dong theo chu trinh 132al trén, hay tim hiéu suit cua dong co nay,
va so sanh véi hiéu suit cuia dong co nhiét hoat dong theo chu trinh Cac-no véi hgudn nong,
va ngudn lanh c6 nhiét 6 twong tng 1a nhiét 6 cuc dai va cuc tiéu caa khi 1am viéc theo chu
trinh 132al.

Cau 6: Chu trinh diesel
Trong cac dong co str dung chu trinh Diesel, nguyén liéu chay tur tir, ngoai ra nén khi va nén
nguyén liu dugc thuc hién riéng biét. Khong khi dugc nén trong xi lanh, con nguyeén li¢u long
dugc phun vao ¢ dang suong nhd mot may nén. Do do, & dong co nay ty s6 nén co thé dat
duogc gia tri cao hon céac loai dong co khac. Khong khi bi nén & 4p suat cao s& ¢ nhiét do cao
du @& 1am bén lira nguyén lidu phun vao xi lanh ma khong can dén thiét bi hd tro nao. Nén
riéng biét cho phép dua ty s6 nén nén dén & = 20 ma D

A A i , . { £ .o /
khong so nguyén liéu chay som. Ap suat dugc Qilr q;
khong d6i trong qua trinh chay nho mét bo diéu chinh
phun.
Xét mot chu trinh cua khi Iy tuong ma trong do6 nhiét
nhan vao khi khi thuc hién gian dang ap. Trén gian do6
p — V (nhu hinh v&), chu trinh nay bao gom: tac nhan
khi tir trang thai ban dau 1( p,,V,,T,) nén doan nhiét theo
duong 1-2, trong qua trinh dang ap 2-3 tac nhan nhan O
nhiét lwong Q1. qua trinh gian doan nhiét 3-4 dua khi tro
vé thé tich ban dau, trong qua trinh dang tich 4-1 khi
quay tré lai trang thai ban dau va toa ra nhiét lugng Q, . Cac dic trung ctia chu trinh nay la e =

\\:—i -ty s6 nén; p = \\;—z - ty s6 gidn so cap (gian dang ap).

Hay xac dinh: ’ q ,

a. Cac thong so trang thai (p,V, T) tai cac diem 2, 3, 4 theo cac thong so p,,V,, T, va g, A, y.

b. Higu suat cua chu trinh, biéu dién qua cac thong so &, A, y.

c. Theé tich xi lanh V, = 30V,, ap suat cuc tiéu p,,, = p,, ap suat cuc dai p,,, =30p,, trong do6
V,, p,la cac thé tich va ap suat duoc chon lam don vi do. Chi s6 doan nhiét y = 1,67. Thé tich
cua khi cudi qua trinh dan dang ap bang 6V,. Hay tinh hiéu suat cua chu trinh trén.
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Pap an cau 1 Piém
r 5uu 105t un vV, =5 N 0,25
V=9, +(10-5t)e, =1, 1oy )
X t
dx=vxdt:>x:.[dx:.[5dt<:>x:5t (1)
0 0 0,25
y t
dy =v,dt=y=[dy= [(10-5t)dt =10t 2,5t (2)
0 0
1. Viét phuong trinh quy dao
To(l) >t=2
5
Thay vao (2)
2
:>y=10§—2,5(§} oy=2x-01x (3) 0,25
2. Xac dinh ban kinh chinh khdc tai thoi diém t = 1,0s.
Ap dung cong thirc
, 2 3/2
[1+(y ) }
R= ; (4)
y (x)
0,25
Tr 3)=vy',, =2-0,2x
Tur (L), tai t = 1,0s
X=5m:>y'(x)=2—0,2.5=1m 0.25
Y'i=2-02X=Yy", =02
Thay vao (4)
272 3/2
|:1+ yl(x) :| 1+(1 ?
R= ( . ) =[ ()} ~14,142m 0,25
Yo ‘ 0,2
3. Xéc dinh d¢ 16n van téc caa vat tai thoi diém t = 0,55
T (%)
vV, =5m/s 0.25
v, =10-5t=10-50,5=7,5m/s |
:>|v|:\/vi+v§ =52 +7,5 =@m/s; 9,0139m/s
2

0,25




Dép 4n ciu 2

biem

BG:
1.
Gia str hai xe gap nhau tai C va goc (ABC) A = o .
= B. -
Theo dinh Ii ham sé sin, ta co: 0,25
AC BC "
sinf - sina
. AC . Vi . o0 3
sinf=——.sina=—.sin30" =—
=sp=ggsine=y, 4 0.25
Giai ra dugc B = 48,59 hodc = 131,4°
- Khi p = 48,59°
5 AC AB 0,25
" s5in(48,59°)  sin(180° —30° —48,59°)
— AC ~ 229,535(m); t = ATC ~15,3(s)
1
- Khi p =131,4°
o AC_ AB
" sin(131,4°)  sin(180° —30° —131,4°%) 0,25
— AC ~ 705,5236(m); t = ATC ~47(s)
1
2.
Piéu kién dé xe may gap duoc 6t 1a: t, <t,;
BC AC. BC . BC AC. BC sina,
— < Vv, >—y;ml——=—— > —— =",
v, Vv, AC sino sinf AC sinf
0,25
v,z >N
28N 2
DAu bang xay ra khi: sinp = 1; = B = 90°.
Vay, xe may chuyén dong theo hudng hop véi AB goc 90° va van tdc nho nhét; 0,25
Voo =~ =7.5(m/5)
Pap an cau 3 Piém

a. Van toc thuc caa thuyén so véi bo 1a

I I |
V=V, +U

0,25




Taco: s
2
d a42v° [Z‘X] 0.2
g Yo 24 ey
X u2 u Vag A
4 (a i A
:uazvo Z—X A :ll.'i 5 L
suyra:
, 0,25
4 a
dy=—v,| ——x |dX <
T 0[ 4 j 2
Phuong tinh quy dao con thuyén 12 :
t 4 a’ Vv 2V Y 0,25
= | V| — =X |dx=-2x-"2x*+-L(a+] 1
=Y _J;ua2 0(4 J e @ O
2
b. Biém cap bén khi x =% thi thay vao (1) 0,5
—y = Yol
u
’ bap an cau 4 DPiém
- Chon goc thoi gian la luc xuat phat.
- Chon goc toa d6 O=B, cac truc
Ox,,0x, nhu hinh vé.
- Phuong trinh chuyén dong
+ Vit 1:
X, =BA-wt
(1)
+ Vit 2:
X, =BC—V,t (2)
- Khoang céch giita hai chat diém tai thoi diém t 1a d
Ap dung dinh 1i ham sb sin cho tam giac BMN nhu hinh v&, véi
B+7v=180° —a =150° 0,25
X X
O Kkl g
sina.  sinf3  siny
Mién c6 d,,, < X,,X, >0
T]:I (1)! (2)! (3)! két hop Vl = \/§V2
N d _ X _ X d :BA—\/§v2t:BC—v2t:\/§BC—\/§v2t
sina. sinp siny  sina sinp siny J3siny
d _BA-\Bvt _BC-vt_ (BA-3v,t)~(V3BC-3v,t) __ BA-\3BC
sina sinf3 siny sinB—+/3siny sinB—+/3sin(150° - B) 0.25




BA-/3BC . BA-/3BC o BA-/3BC
d= - 30°=0,5
% in B—~/3sin(150° - B) s sinB—+/3sin (150° —B)Sm sinB—+/3sin(150° - B)
D¢ d dat gié tri nho nhat = f =sin—+/3sin(150° —B) dat gia tri max
- Xét f =sinp—+/3sin(150° —p)
f') = Cosp—+/3| cos(150° ~B) |(150° —B)', = cosB-+ /3 cos(150° - )
f dat max < f', =0« cosp++/3cos(150° —p) = 0= B =30° 0,25
Vay d dat min < B =30° < tam giadc BMN can tai N
Theo dé, khi 6 BN=20m=d_, = MN=BN =20m
Ne 0,25
=BM =2BN.cosa =2.20.7> = 20./3m ; 34,64m
Pap an cau 5 DPiém
P
T
3 2
) 0.5
3 o 1k
-~ - -~ |
P - A P - |
e — - | - I
O L= - - : O -~ |
Theo dé bai qué trinh 1a2: T = oV ?; Theo phuong trinh Clapeyron-Mendeleep:
pV =9RT Suy ra:
p=a9RV (1)
4 pl Vl Tl
b) Do do: —==—+= [+
p2 V2 T2 0’25
Qua trinh 1-3 1a qua trinh dang tich, theo dinh luat Sac-lo:
T,=T2-1 P (9
P P 0,25

1
Tr()va@)suyra: T,=T, \/? =TT, =+/360.250 =300  (K)
1

c) Theo nguyén li I NDLH, nhiét lugng khi nhan vao trong qua trinh 1a2 la:

0,25




v T
Quo = [ PaV + [ 9C,dT = fagRVdv + 9cvde
Tl

Vi

IR
©Q,,= “T(v; ~VZ)+9C, (T,-T,) =

9RT. T, ) I9R
< Q= Tz(l_T_lj"'T(Tz _T1)
2

adRV} ([, V]
> : [1—\#}+.90V(T2—T1)

2

= 9R=1 Qlazi =10 (3
E(T2 —Tl)-i-E(TZ -T,)
Nhiét lugng khi nhan vao trong qua trinh 1-3-2 Ia:
Q132 = Q13 "‘Qza = 19CV (T3 _Tl) + lgcp (Tz _Ts)
< Q,,, = 22507
d) Dua vao do thi bicu dién chu trinh 132al trong hé toa do (p,V), ta ¢6 cong do
chat khi thuc hién trong ca chu trinh |a:

1 V. V,
A=S,u :E( P, — pl)(Vz —Vl) = p22 2 (1—%}.(1—\%}
b 2

2 2
_9RT, [y [T | 10360 f, /@ -50 (J)
> T, 2 360

Nhiét luong khi nhan vao trong chu trinh la:
Q =Qy, =2250J

Vay hiéu suat caa chu trinh 132al la:

CA_S0 1 oo
Q 2250 45
Nhiét d6 cuc dai cua khi trong chu trinh la
T =T, =360K
Nhiét 6 cuc tiéu cua khi trong chu trinh 12
T =T, =250K
Viéu hiéu suét caa chu trinh Cac-né lam viéc vai nguon néng c6 nhiét o Tmax
va nguon lanh cé nhiét @6 Tmin 1a:
Ho T Ty 360250 11 o0 o
T 360 36

max

Vay:

I IC A
—<£ =13,75 (lan
H (lan)

0,25

0,25

0,25

Dép 4n ciu 6

Piem

a. Cac thong so trang thai cua tac nhan khi ¢ cac diém dit trung:
Trang thai 2: V, = 2, p, = py ()Y = pye”
2

T; V: _ —
_2:(_1)Y 1:>T2=T1£V 1
T V2

T3 V3 y-1
T_Z:(72):10:>T3:712,0:711‘g p

.. V. %
Trang thai 4: V, = V;,ps = p3 (V_i)y = P15y(z_vi)y =p,pY

0,25

0,25

0,25




Ty V3 V3 p p p
24 3Byyv-1 — (Byv-1 = (Eyy-1 — 7 (5 = y-1,2\v-1 — Y
T, (V4) (V1) (8) =T, T3(8) T, P(g) T,p

b. Nhiét lwvgng ma khi nhan duoc va téara la

Ql :Cp (Ts _Tz); Qz' :Cp(T4 _T1)
3
Hale :Us _Uz + Azs :E(psvs - pzvz) + ps(vs _Vz) ;
, 3
Qz :U4 _Ul :E(p4V4 - plvl)
Hiéu suat caa chu trinh, véi gia thiét nhiét dung Cp va Cv 12 hiang s6 va ti s6 cua
C
ching lay ==, sé la:
C,

!

po=1- o el TamTy)
P Q1 Cp(T3 —T,) Y(T3 —T3)
, A Lo \ A N Q2' py—l
Thay cac thong so tim dugc ¢ trén vao ta dugC: 17, = 1 — o = 1- oD

c. Trong chu trinh Diesel cé T3=Tmax va P2=p3=pmax= 30po.
Theé tich V2 trong chu trinh Dieselcos thé tim duoc ngay tir phuong trinh doan
iat- P2 (Yayy = P Vayy
nhiet: =" =2-G)
V, 1
= —=—
2 r VO VO PO PZ \ r r
bé tim duoc hiéu suat cua chu trinh Diesel, ta can tim ty so nén € va ty so gian
socap p

P, P, 1 1 1
L0y = 30(%)1,67 =391

VZ V3
v, ¥V, 30 v, 7, 6
TV, VW 391 PV, TV, 391
Vo

Todayn, =1 ——2——=70%

0,25

0,25

0,25

0,25




