SO GD&DPT HAI DUONG KY THI CHON HQC SINH GIOI CAP TRUONG.

TRUONG THPT CHUYEN NAM HQC 2021 — 2022
NGUYEN TRAI MON: VAT Li
PE CHINH THUC Thoi gian lam bai: 180 phiit (khong ké thoi gian giao dé)
(Dé thi co 02 trang, gom 06 ciu)

Cau 1 (5,0 diém): ‘ , V)
Cho mach dién nhu hinh v& 1. Nguon dién co6 suat
dién dong E = 6,9V, dién tré trong cua nguén r = 1Q,
R, =R, = R3 = 2Q, bién tr& R. Ampe ké va Von ké 1i tuong,
b6 qua dién tré cac ddy ndi va khoa K.
1. Khéa Ky, K déu md. Tim s chi von ké? I
2. Khéa K; mé, K, dong, didu chinh chim bién tré R, khi —
R,
D

R =Ry thi von ké chi gia trj On dinh 1a 5,4V. Tim R, va hi¢u @ K,
dién thé gitra hai diem A, D khi do.

3. Khoéa K;, K, déu dong. Vi gia tri R = Ry (da tim dugc ¢
phan 2), tim s6 chi cia ampe ké? Hinh 1

4. Thay bién tré' R bang mot dién trd khong tuyén tinh X (goi

tat 1a phan tir X) va méc lai mach dién nhu hinh v& 2. Biét cudng Er

d6 dong dién Ix qua phan tir X phy thudc vao hiéu dién thé Uy I B
giita hai déu phan tir X theo cong thirc I, =0,25U5% . Khi mach

6n dinh, tim cong suét téa nhiét trén X. L — € —

Hinh 2
Cau 2 (4,0 diém):
Mot diém sang S dat trén truc chinh ctia mét thau kinh hoi tu L tiéu cu 9cm, cho anh that S,

xa thau kinh hon S. Biét S; cach S mdt doan 37,5cm.
1. Xac dinh khoang céch tir S dén thau kinh.
2. Dich chuyén thau kinh lai gﬁn S mdt doan 3cm (S van nam trén truc chinh cua thau kinh), cho
anh S,. Xac dinh khoang cach S;S,.
3. O phan nay, ta xét truong hop diém sang S chuyén dong tir rat xa, voi toe do 3 cm/s hudng vé
phia thau kinh hoi tu L, trén quy dao la dudng thing tao goc 10° déi véi truc chinh ciia thiu kinh.
Quy dao cua diém sang S cit truc chinh tai mot diém cach thiu kinh mot doan bang 18cm ¢ phia
trude thiu kinh. Tinh d6 16n van tdc twong ddi nho nhat giita diém sang va anh that cia no.
Cau 3 (5,0 diém):

Trong mit phang ngang c¢6 mot hé
nhu hinh 3. Nguén dién khong d6i c6 suét K
dién dong E (dién tré trong cia ngudn coi —
bang khong), tu dién c6 dién dung C, dién Ro . M .
tro co gia tri Ro. Hai thanh ray kim loai 1 K\l 2
nam ngang du dai, cach nhau doan L va E X
dugce giit ¢6 dinh. Mot thanh dan MN T C_— B L
chiéu dai L, khdi lwong m va dién tro R,
c6 hai dau tya 1én hai thanh ray va vudng -t
gbc vabi hai thanh ray. Ca hé théng duoc Hinh 3
dit trong tir trudng déu co dudng stc tir
huéng thing ding xudng dudi, co do 16n cam tng tir 1a B.

Bé qua dién trd cia cac khoa K, K, , cac day ndi, hai thanh ray, chd tiép xUc va bé qua moi
ma sat. Bo qua bé rong cua cac thanh ray va thanh MN.

Ban déau cac khoa K , K, ¢ vi trf nhu hinh v& (K; mg, con K; chua dugc dong vao chdt 1, 2),
tu dién chua tich dién. Thanh MN ding yén.




Trong cac cau hoéi dudi day, coi rﬁng trong qua trinh thanh MN chuyén dong thi hai dau thanh
ludn tya 1én hai thanh ray va MN vudng gdc véi hai thanh ray.
1. Bong khoa K,. Thanh MN chuyén dong va sau mot thoi gian thi dat tbc do khong doi Vg - XacC
dinh v, theo E, L, B.
2. Bong khoa K; vao chdt 1, khi mach & trang thai 6n dinh thi dién tich ctia ban tu ndi véi khoa K,
dat gia tri 16n nhat bang q.
a. Xac dinh q theo E, C.
b. Chuyén nhanh khoa K; sang chdt 2, tu phong dién. Thanh MN chuyén dong va sau mot thoi gian
thi dat téc do 16n nhat 1a v, . Xéc dinh v, theo E, L, C, m, B.
Cau 4 (2,0 diém):

Mot khdi cau co ban kinh R tich dién déu theo thé tich véi dién tich tong cong Q. Mot hat
khdi lwong m, mang dién tich (—q) ndm & tdm khéi cau. Cho ring sy c6 mit cua hat khong anh
hudng dén sy phan b dién tich ctia khdi cau. Coi hat 1a dién tich diém. Bo qua tic dung cia trong
Iuc. Truyén cho hat mét van tdc ban dau \70 hudng doc theo ban kinh cua khdi cAu.

1. Xac dinh lyc tinh dién tdc dung 1€n hat khi nd téi vi tri cach tim khéi cAu mot doan r
(voi0 < r < R).

2. Gia tri tdi thiéu Vomin bang bao nhiéu dé hat co thé ra téi bé mat ciia khdi cau.

3. Trong trudng hop tng véi gia tri toi thiéu ciia vomin d tim duoc, hiy tim thoi gian dé hat ra dén
bé mat khéi cau.

Cau 5 (2,0 diém):

Mot dong co nhiét véi tdc nhan la n (mol) khi 1y tuong don nguyén tur thuc hi€én mdt chu
trinh bién d6i dugc biéu dién trén dd thi nhu hinh ve&.

- Qua trinh 1-2 1a mot doan théng. [Lj
- Qua trinh 2-3 12 mot doan thang c6 dudng kéo dai qua gdc |\ Do
toa do.
- Qua trinh 3-1 1a mdt doan thing vudéng goc véi truc nim 3
ngang. 6l ;
Cac gia tri p,,V,, n, hing s khi 1a R da biét. 5 »l
1. Xac dinh nhiét dog, ap suat cua khi & trang thai 3 (theo 41
pO,VO,n,R) g: A
2. Xac dinh cong cua chat khi trong toan bd chu trinh (theo 1 3 ~2
Po> Vo) 0T 54567 ‘(lj
3. Xac dinh nhiét d6 16n nhét cta chét khi trong toan bd chu Vo

trinh (theo p,,V,,n,R).
Cau 6 (2,0 diém):
Trén mot mat phang nghiéng goc o so voi mat phang nam ngang, ngudi ta dit mot chiéc
ném c6 goc ném 1a B, khdi luong m; va mot qua cau dic dong
chat khéi lugng m,, tdm O, ban kinh R nhu hinh v&. Cac vat
trong hé dugc gir dimg yén. Tha nhe cho hé chuyén dong va chi @
khao sat cac qua trinh khi ném con truot trén mit phiang nghiéng.
Biét qua cau lin khong truot trén ném va ném truot
khong ma sat trén mat phang nghiéng.

m,

r. 0 A ’ ’ B 5
Véi B=20=60",m, =m,, mdémen quan tinh cua qua

cau doi voi truc quay di qua khoi tam O cta né 1a I, =§mzR2 ,
gia toc trong truong 13 g =10m /s’ . Xéc dinh gia toc ctia ném khi qua cau con lan trén ném.
Hét

- Thi sinh khéng dwoc s dung tai liéu.
- Gidm thi khong gidi thich gi thém.




) PAP AN
Cau 1 (5,0 diem):

. ~ A g .z (V)
Cho mach dién nhu hinh v& 1. Nguon dién co6 suat \V/
dién dong E = 6,9 V, dién trd trong cua nguén r=1Q, Er
R; =R, =R;=2Q, bién tro R. Ampe ké va Von ké li tuong, A |; B
b6 qua dién tré cac ddy ndi va khoa K.
1. Khéa K, Ko déu mo. Tim s chi von ké? LB B
2. Khoa K mé, K, dong, diéu chinh cham bién tr¢ R, khi R = (K
Ry thi von ké chi gi tri on dinh 1a 5,4V. Tim R, va hi¢u dién @ R> R ’
thé gitta hai diém A, D khi do. L ﬁJ
3. Khoa K, K, déu dong. Véi gid tri R = Ry (da tim dugc & Ky Hinh 1
phan 2), tim s6 chi ctia ampe ké? Er
4. Thay bién tr& R bang mot dién tré khong tuyén tinh X (goi tit A I; B
la ph?m tor X) va méc lai mach dién nhu hinh vé 2. Biét cuong do
\ A A 5 A <\ ‘A A A s~ R R
dong fil@l’l I‘X qua phan ti X phu thudc vao hi€u dién thé Ux guﬁra é C :1
hai dau phan tir X theo cong thirc I, =0,25U3 . Khi mach on
dinh, tim cong suat toa nhiét trén X. R: X
D 1
Hinh 2
BG:
1. Khéa Ky, K déu mo.
R,=R,+R, =40 = =—> 1384
r+Ry;
= U, =IR,, =5,52V
2. Khoéa K| mo, K; dong.
U,=U,; =54V; Uy =E-1r ©54=69-1 <1=1,5A A E,:r 5
| I
1-—E o15-—%7 R =360
r+Ry 1+R R3 R,
— 1 1
RN :R3+M®RO =6Q)
R, +R, +R, R>
R
D

3. Khoa K, K, déu dong. Véi gia tri R=R, =6Q.

Tai nit A:

I=I, +, 1, =1-1,

R, R
23:ﬁ:103R123:R23+R1=3Q
5 = RoRyy —20 1= E _2.3A

Ry +Ryy; r+R,;

U 23
=>U,,=IR,, =4,6V=>1 =—2B_Z""A
" " > Ry 15

23 U 23
:UZSZIIB'RB:EV:I}:R_Z;:%A

1, =11, =23-2-BA-1533A
30 15



4. Thay bién trd R bang mot dién tré khong tuyén tinh X.
I, =0,25U%

Er
U,=U,=E-Ir A I B
R,R
Uy =Up=LxRy 5 Ry =R, +ﬁ:3§2 R; C R;
2 TR — 1 —J
Tai nat A: R
2
=1, +1 X
E-U, _ Uy Ll D E—
r R X Hinh 2

123

< 6,9-U, :%+0,25U§(

& 0,75U% +4U, —20,7=0 < U, =3,225A
=P, =1,.U, =0,25.U} =8,3855W

Cau 2 (4,0 diém):

Mot diém sang S dat trén truc chinh ctia mat thiu kinh hi tu tiéu cu 9cm, cho anh that S| xa
thau kinh hon S va cach S mot doan 37,5cm.
1. Xac dinh khoang cach tir S dén thau kinh.
2. Dich chuyén thau kinh lai g?m S mot doan 3cm (S van nam trén truc chinh cua thau kinh), cho
anh S,. Xac dinh khoang cach S;S,.
3. O phan nay, ta xét truong hop diém sang S chuyén dong tir rit xa, v6i tbe do 3 cm/s hudng vé
phia thau kinh trén quy dao 1a duong thing tao goc 10° dbi vdi truc chinh cua thdu kinh. Quy dao
ctia diém sang S cit truc chinh tai mot diém cach thau kinh mot khoang bang 18cm & phia trudc
thau kinh. Tinh d6 16n van tdc twong d6i nho nhét giita diém sang va anh that cta no.
BG

1. So dd tao anh
S—Lt -5,

4, d
Gf _ & gy 4
d-f d-f d,-9
d, =15cm
{dl =22,5cm
Vi anh xa thau kinh hon vat nén d, =15cm.
2. So d6 tao anh

L
_—
S — S,

SS, = |d1 n d'1| =d, + (vi vat that, anh that)

d,f

2

=S§,S, =[8S, —88,|=[37,5-(d, +d,)|=10,5cm

=36cm

d,=d, -3cm=12cm = d, =

3.
X df n
Vi d 18m = 2f d:18cm:>d’=ﬁ=18cm nén  g-. .
quy dao anh cfing tao véi truc chinh goc a.=10° ddi ximg S{,'\ BRI A
qua mat phang thau kinh. v \/?S..&\

— Nén goc hop boi gilta quy dao anh va vat la goc
200=20°.
‘4;\) _‘Aj’a =‘7va



Duya vao gian d0 ta thdy vén tdc turong dbi gitra anh va vat nho
nhét khi v, vuéng goc v6i v, khi d6
(Vi) =v,.sin200=3.5in20° =1,026cm /s

Cau 3 (5,0 diém):
Trong mit phang ngang c6 mot hé thong nhu hinh 3. Ngudn dién khong ddi c6 suat dién dong

E (dién tré trong cta ngudn coi bang K,

khong), tu dién c6 dién dung C, dién trd R /

c6 gia tri Ry. Hai thanh ray kim loai nam _|:0|J_, . M -
ngang du dai, cach nhau doan L va dugc 1 K\ 2

gitt cb dinh. Mot thanh din MN chidu dai  E—L— c—L ®§ .
L, khoi lugng m va dién tro R, c6 hai dau

tua 1én hai thanh ray va vuong goc voi hai -1
thanh ray. Ca hé théng dwoc dit trong tir Hinh 3
truong déu co dudng sirc tir huéng thing
dung xudng dudi, c6 d6 1on cam tmg tir 1a B.

B6 qua dién tré cia cac khoa K, K, , cac day ndi, hai thanh ray, chd tiép xUc va bé qua moi
ma sat.

Ban dau cac khoa K, , K» ¢ vj tri nhu hinh vé (K2 m@, con K; chua dugc dong vao chét 1, 2),
tu dién chua tich dién. Thanh MN dng yén.

Trong céc ciu hoi dudi day, coi rang trong qué trinh thanh MN chuyén dong thi hai dau thanh
MN luédn tya 1é€n hai thanh ray va MN vudng gdc voi hai thanh ray.
1. Bong khoa K,. Thanh MN chuyén dong va sau mot thoi gian thi dat toc do khong doi Vg - Xac
dinh v, theo E, L, B.
2. Bong khoa K vao chét 1, khi mach & trang thai 6n dinh thi dién tich cta ban tu ndi voi khoa K
dat gia tri 16n nhat bang qo.
a. Xac dinh qo theo E, C.
b. Chuyén nhanh khoa K, sang chdt 2, dé tu phong dién. Thanh MN chuyén dong va sau mot thoi
gian thi dat tbc d6 khong d6i v,. Xac dinh v, theo E, L, C, m, B.

BG:
1. Bong khoa K.

E
V=V, <:>FI=0<:>I=0<:>E=§C=nghB<:>vgh=E.

2a.
q,=CE
2b.
q_. Aq
Uy =—=IR+& ;i=——
’ MN C gc At ) i
Ap dung dinh luat II Niu-ton cho thanh MN va chiéu 1én phuong nam ngang
F =ma < iLBsin90° =ma < —ﬂ.L.B = m&
At At
< -AqLB=mAv < —(q—-q,)LB=m(v-0) (1)

Khi v=v, ©F=0<i=0<U.=§ =Lv,B



Dién tich trén ban tu nbi voi khéa K, lac nay 1a q=C.U. =CLy, B
Thay vao (1)
< —(CLv,B—q,)LB=mv,
v = LBCE
* m+LBC

Cau 4 (2,0 diém):

Mot khdi cau co ban kinh R tich dién déu theo thé tich véi dién tich téng cong Q. Mot hat
khéi lugng m, mang dién tich —q nam ¢ tim khdi cau. Cho rang sy c6 mit cua hat khong anh
hudng dén su phan bd dién tich cua khdi cau. Bo qua tac dung cuia trong luec. Truyén cho hat mot
van tdc ban dau \70 hudng doc theo ban kinh cua khdi cau.

1. Xac dinh lyc tinh dién tic dung 1én hat khi no t6i vi tri cach tdm khdi ciu mot khoangr (0 < r <
R).

2. Gia tri tdi thiéu Vomin bang bao nhiéu dé hat co thé ra téi bé mat ciia khdi cau.

3. Trong trudng hop tng v6i gia tri toi thiéu ciia vomin da tim duoc, hiy tim thoi gian dé hat ra dén
bé mit khéi cau.

BG:

1. Xéc dinh lyc tinh dién tac dung Ién hat:

re A i ks o ke a1 Q3Q
Mat @6 dién tich khoi cia khoi caula p=—= 3
V 4nR

Chon mat Gauss 12 mit cAu c6 ban kinhr (r <R).
Ap dung dinh 1i O — G ta co:

2Q 2
By dm == L3 g T
€, €, 3 3g,
Luc dién tac dung 1€n hat khi n6 cach tdm mot khoang r 1a
E,=—qE =——1r
(1) (r) 3¢,
Luc nay c6 d6 16n F(r) = q.E(r) = 3q—p.r va hudng doc theo ban kinh ra xa tAm cta khéi cau. Tai tAm
€y

khﬁl cﬁu co F(()) =0.

2. Tinh Vomin:
o Van tdc tdi thiéu can tmyén cho hat ing véi truong hop hat ra téi bé mat khéi cau s& c6 van
toc béng 0.
Ap dung dinh li dong nang cho hat:
1 T T R’
O0——mv, . = —jﬁr)dr = —Ej‘dr .
2 0 3e, % 6g,
Van tbc t6i thiéu can truyén cho hat:
_pR°_ qQ
3me, 4megR

Omin
3. Thoi gian hat ra téi bé mit khéi cau:
Ap dung dinh luat II Niu — ton cho hat F=ma
Chiéu Ién phuong ban kinh:
qp

—F(r) =mr'=>r"+—/—r1r=0.
3meg,

Nghiém ctia phuong trinh ¢6 dang r = A.cos (O)t + (p)



Ta thiy hat thyc hién dao dong diéu hoa véi vi tri can bang 1a tim khdi cau va bién do A =R.
Thoi gian dé hat ra tdi bé mat khoi cau béng mot phan tu chu ki dao dong:

3m80 g,;mR* mR3
203 2
Cau 5 (2,0 diém):

Mot dong co nhiét voi tac nhan 1a n (mol) khi ly
tuong don nguyén tir thyc hién mot chu trinh bién doi
duoc biéu dién trén dd thi nhu hinh vé.

- Qua trinh 1-2 1a mot doan théng.

- Qua trinh 2-3 12 mot doan thang c¢6 dudng kéo

p/Po

dai qua gbc toa do.
- Qua trinh 3-1 la mot doan thang vudéng goc voi
truc nam ngang.

Do OT O =1 0

Cac gia tri p,,V,, hang s6 khi 1a R d biét.

2
1. Xac dinh nhiét do, 4p suat cua khi ¢ trang thai 3 (theo = |- L
P,»>V,>n,R) 0 123456 7V/V0

2. Xéc dinh cong cua chit khi trong toan b chu trinh (theo Po> Vo)
3. Xac dinh nhiét d6 16n nhét cta chét khi trong toan b chu trinh (theo p,,V,,n,R).

BG:
1.
- Xét trang thai 1:
Ap dung phuong trinh C-M

pl\/l :nRTl = Tl :]@—0\10
nR
- Qua trinh 2-3:
b _Db
V3 VZ

- Tir dd thi, ta co:
V,=3V,;p,=p,:; V, =7V,

3
=Pp;= ;po
Ap dung phuong trinh C-M

p.V, =nRT, = T, = 2 Po¥o
7 nR

2.
‘Trong d6 thi p-V, chiéu dién bién cua chu trinh cing chiéu kim dong ho
nén chat khi thuc hién cong
1 64
A= +Slz3 = E(p1 _p3)(vz _V3) = 7p0V0
3. q
- Xét qua trinh 3-1: DBang tich
i 144
= Q31 = EHR(TI - T3) = TpOVO
- Xét qua trinh 1-2: 7
Phuong trinh duong thang di qua 1, 2 c6 dang



p=aV+b
bi qua diém 1, diém 2 nén ta c6 hé
—Py

5p, =a3V,+b a= -
{po NTE v, :>p=%V+8po

p,=a.7V, +b

0

8p,
Ap dung phuong trinh C-M, ta dugc

pV=nRT >T=LY - Y [Py g,
nR nR\| V

0

TPy gy ¥
nRV, nR

Nhiét d6 16n nhit cta chat khi trong toan bd chu trinh 1a
- A%
o T=—Poy? +8p,—<= T, V=4V,
nRV, nR
= Tmax — 161“)0\/0
nR
Cau 6 (2,0 diém):
Trén mot mit phang nghiéng goc O so v6i miat phang nim ngang, ngudi ta dat mot chiée
ném c6 goc ném 1a B, khéi lwong m; va mot qua cau dic dong @
chit khoi lugng my, ban kinh R nhu hinh v€. Céc vat trong hé¢
dugc giit dung yén. Tha nhe cho hé chuyén dong va chi khao sat
céc qué trinh khi ném con truot trén mit phing nghiéng. Biét qua
cau lin khong truot trén ném va ném truot khong ma sat trén mat

phang nghiéng. Biét P=2a=60",m, =m,, mémen quan tinh
, . A Ao g . Ae o , L1y 2 2 S A \ \
ctia qua cau doi véi truc quay di qua khoi tAm O cua no 1a I =gH12R , gia toc trong truong la

g=10m/s’. Xéc dinh gia tc cua ném khi qua ciu con lan trén ném.
BG:

azwm/s2 =6,47m/s’
17





