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PO THI TRONG BAI TAP VAT LY

Do thi 1a mot cong cu hitu hiéu trong nghién ctru vat 1y. N6 gitp ta thay truc quan sy
lién quan giita cac yéu to gay ra hién tuong va két hop vai xir I toan hoc c6 thé dua ra
dugc dinh luat vat 1y. Chéng han, do cuong do dong dién I va hi¢u dién thé U khi co6 dong
dién chay qua mot vat dan kim loai (dién tro) ta s& thu dugc bang sb liéu. Khi vé céc sd
liéu thuc nghiém do 1€n h¢ truc toa d§ co truc hoanh 1a hi¢u dién thé U truc tung la cuong
d6 dong dién I thi c6 vé nhu cac diém nam trén mot duong thang di qua gdc toa do. Nhur
vay du doan 1a I ty 1€ thuan véi U. D6 1a dinh luét Om ma ta d3 quen thudc.

Trong mot sb bai tap vat 1y thuoc phén Co, Nhi¢t va Di¢n, thay cho viéc mo ta nguoi
ta c6 thé cho d6 thi va yéu cau ta dwa vao do thi dé tinh toan tim ra gia tri cua cac dai
lugng nao d6. Trong cac dé tuyén sinh ciing hay gip dang bai tip nay (trong Dé thi chuyén
Ly Khoa hoc Ty nhién cac ndm 2017, 2018, 2019 déu c6 bai lién quan dén do thi).

GOI Y VE PHUONG PHAP:

1) Boc ky dé bai dé hiéu rd do thi dién ta su phu thudc cua dai luong vat Iy nao vao dai
luong nao.

2) Hinh dang cua do thi dién ta qua trinh vat Iy xay ra nhu thé nao khi ma dai luong bién
thién ¢ truc hoanh tang dan tir nho dén 16n. N6i cach khac, can hiéu tai sao do thi lai co
dang nhu vay? Truong hop dic biét 1a d6 thi c6 dang duong thang thi ta co thé thiét 1ap
duoc ham sb bac nhat Gmg voi do thi do.

3) Doc thong tin tir do thi: cac con s6 cho trén d6 thi, nhit 13 cac diém giao cta d6 thi voi
“ludi”. Cha y dén don vi (ghi trén 2 truc toa do).

4) Can luu y dén cac diém dic biét:

+ Piém gdy khiic cua db thi.

+ Diém cwre dai hay cire tiéu trén d6 thi.

+Piém giao voi cac truc toa do.

+ Tiém can cua do thi (khi ma dai lugng ¢ truc hoanh c6 gia tri rat 16m).

5) Lap phuong trinh tir cac con s lay tir d6 thi.

CAC Vi DUMAU

VD1 (TH2018): Mot thung nudc co thanh thing dimg dwoc dit trong mot cong vién
khoa hoc danh cho céc ban yéu thich kham pha. Ban Khoéi thuc hién thi nghiém theo

hudng din: d6 thém nude vao thung va quan  , H (cm)
sat myc nudc trong thung. Khoang cach H tur ™ R
miéng thung dén mit thoang ciia nudc phy = \
thudc vao thé tich V cta nuéc dd thém vao RN
. . R NP ) : AN
thung tuan theo mot quy luat dac biét duge ° ! NV
4 [ 8 9 10 -

biéu dién nhu d thi Hinh 1a. Khoi phat hiénra ° °
Hinh la Hinh 1b
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day thung 1a mot chiéc pit-tong duoc d& boi mot hé 10 xo va c6 thé dich chuyén thang
dung khong ma sat trong thung. Phia dudi ddy thung c6 mot gia d& G nham tranh cho 10
x0 bi nén qua mic (Hinh 1b). Biét rang, khi h¢ 16 xo bi nén ti chiéu dai I thi sinh ra mét
luc day 1a F = k. (I, — ) véi k va I, 1a cac hang s6. Cho khéi lugng riéng cua nudc 1a
D = 1000 kg/m?. Tinh dién tich S cua pit-tong va hé s k.

Phan tich: Bai nay lam kho nhiéu thi sinh tham gia ky thi boi no doi hoi phai suy luan
qua trinh xay ra nhu thé nao. Thong thuong 13 néu day thung cb dinh thi khi d6 nuéc vao
thung sé lam muc nudce dang 1én tac la H phai giam di. Tuy nhién ¢ day H lai tang tac la
muc nudc ha xuéng, tie 1a do day di dong va hé sé k nho (10 xo yéu!) nén d6 nén cia cac
10 xo lam day thung di xubng nhiéu hon d6 dang 1én cia muc nudc trong binh do d6
thém nudc vao.

Ta lam rd hon mdt chat: Ky hiéu Ah 1a myc nuéc dang I1&n so véi day khi d6 nudc vao va
Al 12 6 nén cua 16 xo khi d6 thi: trong luong nude d6 thém vao 1a P = AhSDg cin bang
véi do tang 1én cua luc dan hoi: F = kAl

Néu Al = Ah tire 1a k = SDg thi d6 nudc vao muc nude co do cao so voi thanh caa thing
khong dbi (Iam cho H khéng dbi) nhung cac 16 xo bi nén, cho dén khi dy thung cham
gia dd (tac 12 tir d6 tro di thi gia ¢d dinh) 1am myc nuéc dang 1én (H giam).

Néu k > SDg (10 xo cting) thi Al < Ah, myc nudc s dang Ién.

Trong truong hop ching ta dang xét, thi tinh chat ly thi caa thing 4o thuat nay ¢ chd: do
nuéc vao thi muc nuéc lai ha xudng, mac nudc ra thi mue nuée lai dang 1én (nguoc
doi!). Nhitng ngudi thiét ké thung ao thuat nay di chon thdng sb sao cho cai k < SDg dé
Al < Ah va kich thich su ngac nhién, t6 mo va kham pha cho nguoi choi :)))

Dén day ta hiéu diém gy khuc trén d6 thi 12 thé nao rdi phai khdng cac ban?

Léi giai VD1:

Sau khi d6 4 lit nu6c vao binh muc nuéc bat dau dang I1én tic ddy binh cham vao gia G
va khong di chuyén tiép. D6 thém (9 — 4) = 5 lit thi nudc day téi miéng va muc nudc
dang thém 25 cm. Vay: S = % — 200 e,

D6 thém 4 lit nuéc (khdi luong 4 kg) thi chiéu cao cot nuée 1a: 2.25 =20 cm.

Ngoai ra, H tang tir 20 1&n 25 cm, tic mit nudc ha xudng 5 cm.
Vay, 10 xo bi nén thém 25 cm.

Tur do, ta co k:4—0:160 N /m.
0,25

RO rang la: k = 160 N/m < SDg = 200.10 ~4.1000.10 = 200 N/m ding nhu d3 phan tich &
trén.
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VD2. Trong mét budi tip cia doi tuyén Bo Pao Nha trude vong chung két Euro 2008,

huén luyén vién yéu cau cac cau thil chay cing chiéu trén d(m)
2 - A LK ~ 2. A 4

mot duong thang vai van toc khong do1 vi nhung riéng 25
trong doan AB c6 chiéu dai L trén duong thang d6 thi cac 20

cau thu phai chuyén sang chay voi van toc khong doi v

(V2> Vv1). Khoang céach d giita hai cau thi Ronaldo (chay

trude) va Deco (chay sau) phu thudc vao thoi gian t dugce
may tinh ghi lai thanh d6 thi nhu hinh 2. Hay x4c dinh vy,
vz va L. (TH2008)
Phan tich: D6 thi cho thiy sy thay d6i khoang cach giira 2 cau thi phu thude vao thoi
gian (cht khong phai quing dudng phu thudc vao thoi gian). Can hiéu rd tai sao d6 thi co
dang nhu vay.
Trong 10 s ddu khoang céach giita 2 cau thu luén bang 20 m nghia 1a téc d6 cua 2 cau thu
cung la vi. O diém gy khuc t1 = 10 s, khoang cach bat dau tang 1én tirc 13 Ronaldo da
dén diém A va c6 toc d6 1a v2 con luc d6 Deco dang cach A 1a di = 20 m (xem hinh 2a).
Ttr diém gdy khuc t2 = 15 s thi khoang cach giira 2 cau tha lai khong d6i nghia 1a luc d6
Deco dén diém A. Nhu vat thoi gian chay ctia Deco chay di = 20 m la t — ti.
Hinh 2b twong ty nhung xét khi Ronaldo dén B ¢ t3 = 25 s thi Deco con cach B la dz = 25
m. Dén thoi diém t, = 30 s thi Deco dén B.
Nhu vat thoi gian chay cua Deco chay d2 =25 m 1 t4 — ta.
Thoi gian Ronaldo chay trén doan AB 1a tir Itic anh ta dén A (thoi diém t1) cho dén khi
anh ta dén B (thoi diém t3).
Loi giai VD2:
Ky hiéu cac khoang cach va thoi diém:

di1 =20m, d2 = 25m, t1 = 10s, t, = 15s, t3 = 25s, t4 = 30 S.

Ta co: t1 1a Iic Ronaldo chay dén A; t> 12 ltc Deco chay dén A;
t3 1a Iic Ronaldo chay dén B;

t4 1a Itc Deco chay dén B.
* O thoi diém t1 = 10 s khi Ronaldo dén A thi Deco & vi D R
tri cach A 1a di = 20m (Hinh 2a), dén thi diém t, = 15 T A
s thi Deco dén A, nhu vy thoi gian chay khoang cach ds
d1 ctia Deco 1a t12 = t> — t1. Vay: Hinh 2a (6 tr)

v,(t,~t)=d, =>v,=—1—= 20 _amis. SR L= YE(P-_-t-l)-----»E

t,—-t, 15-10 !

* Tuong ty, & thoi diém ts khi Ronaldo dén B thi __ | D .BR
Deco ¢ vi tri cach B 1a d2 = 25m (Hinh 2b), thoi gian DR R .

chay khoang cach nay cua Deco 1a tss = t4 — ts.
Hinh 2b (6 t3)
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d, 25

= =5m/s.
t,—t; 30-25

Vay: Vz(t4_t3):d2 =V, =

* Ta thdy thoi gian chay trén doan AB cua cac cau thi a: ti3 = t3 — t; = 25 — 10 = 155

va ho chay v6i van téc v2 = 5m/s. Vay: AB=L =va.(t3—t1)=5.15 = 75m.

VD3. Trong mua dich COVID-19, dé han ché 1ay nhiém thi & cac bénh vién tai My
ngudi ta dd dung cac robot dé chiam séc bénh nhan (con Khoa Bang thi cho hoc sinh nghi
hoc va hoc online). Su phu thudc cua nghich

dao téc do (1/v) ciia mot robot (chuyén dong l(ij
theo quy dao thing) vao khoang cach tir robot 25“ i
dén cira phong bénh, dugc may tinh ghi lai 20
thanh d6 thi nhu hinh 3. Tim thoi gian tir lac

robot di tir ctra phong bénh dén khi toi giuong

bénh nhan céch ctra phong 1a 40m.
Phan tich: Trong mua dich COVID-19 viéc
cho hoc sinh nghi hoc khéng dén truong dé ngira lay nhiém 1a dung roi. Pay ciing 1a

khoang thoi gian tuyét voi dé cac hoc sinh 16p 9 Khoa Béng tw hoc va hoc online (thdy
néi cé gi sai khéng nhi ?). Ty hoc 12 mot théi quen ma mdi hoc sinh chuyén can phai c6 !
Bai tap nay kho véi nhiéu hoc sinh. Chlng ta

dang can tim t = X_ l.x trong do 1 phu thudc —(—j
vV v v |V c

Vao X.

V6i nhitng khoang thoi gian ma d6 thi song

song véi truc hoanh tuc la tdc do khong doi thi

viéc tinh thoi gian di cac quang duong tuong 0 10 15 25 30 4:]_0 g
tmg kha dé dang. Chd kho ctia bai toan & chd Hinh 3

tinh thoi gian khi ma téc do robot giam (tir x1 =

10 m dén x2 = 15 m) va ting (tlr x3 = 25 m dén x4 = 30 m). Diéu thuan loi 14 trong cac

5 N . A 3 1 A Y \ A A A 3 A s 1N < A
khoang thoi gian trén thi = phu thude vao X theo ham s6 bac nhat (vi do thi 1a thang) nén
v

tich t= %.x c6 tinh bang gia tri trung binh cta % trén doan duong tir x1 dén x2 va tir x3
dén xa. Nhung tich do lai béng dién tich cac hinh thang vuong gidi han boi dd thi, truc
hoanh va hai duong vuéng goc vai truc hoanh dung tai x1, X2 VA X3, X4. M6 rong ra la toan
bo thoi gian can tim chinh 1a dién tich cua hinh da giac 8 canh OABCDEFG.

Loi gidi VD3: Theo phan tich ¢ trén thi thoi gian can tim bang dién tich da giac:
t=10.20 + (20 + 25).(15 - 10)/2 + 25.(25 — 15) + (20 + 25).(30 — 25)/2 + 20.(40 — 30) =
875s.
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VD4: Cho mach dién nhu hinh 4.a, nguoi ta vé€ dugc dod thi su phu thudc cia cong suét
tda nhiét P trén bién tré vao gia tri cia bién trd nhu hinh 4.b.
a) Hay xac dinh hiéu dién thé U va dién tré Ro.

b) Tinh cong suét toa nhiét cuc dai trén Ry va gia tri cua Ry khi do.

4 Px(W)
7’ Pmax """"
{71 :
Ro /R« 9 b---f---- SR \
Hinh 4.a
. . | Rx(Q)
4 9 -

Hinh 4.b
Phan tich: Gia thiét cua bai toan nay co thé phat biéu bang 10i theo cach rat quen thudc
nhu sau: “Cho mach dién nhu hinh 4.a. Khi Rx c6 gid tri 1a 4 Q hodc 9 Q thi cong suat
tda nhiét trén bién tro déu bang 9 W”

D6 chinh 1a doc thong tin tir d6 thi. Véi cac s lidu nhu vy ta dé dang giai dugc bai toan.
Loi giai VD4:
U

0+x

2
PX:I)?RX: U RX
R, + R,

Thay Rx=4 Q va Rx =9 Q thi Px=9 W, ta dugc 2 phuong trinh:

2 2
o=| Y lavag={-Y |9
R, +4 R, +9

Tu d6: U=15VvaRo=6Q.

Tir dinh luat Om, ta c6 cuong do dong dién qua Rx: |, = , do d6 cong suat:

VD5. Trong mot binh nhiét lwgng ké ban dau chira mo = 100g nudc & nhiét do to = 20°C,
bét dau c6 cac giot nudc néng nho

AH S0 CAe 810 s t°C)4
xuong deéu dan, nhiét d§ nudc nong 50
khong doi. o thi su phu thudce cua nhiét
d6 nudc trong nhiét lwong ké vao sb giot

nudce nho vao binh ¢6 dang nhu hinh 5.

Hay xac dinh nhiét d6 nudc néng va khoi

N
7

Hinh 5
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luong cuia cac giot nudc 1a nhu nhau va su can bang nhiét duoc thiét 1ap ngay sau khi giot
nuéc nho xudng. Bo qua sy mat nhiét vao mdi truong va nhiét luong ké.

Phan tich: D6 thi cho théy su trao d6i nhiét cia nude trong binh nhiét luwong ké voi
luong nudc nhoé vao binh. Ta can viét phuong trinh can bang nhiét. Cac con sd nén luya
chon 1a cac giao diém cua dd thi voi “ludi” (duong dut nét). Co thé dimng 16i thé nay: khi
¢6 200 giot nudce roi vao binh thi nhiét do can béng cua nudc trong binh 1a 30°C, con khi
c6 500 giot nude roi vao binh thi nhiét d can bé‘lng cua nudc trong binh 1a 40°C. Tir d6 ta
viét dugc 2 phuong trinh can bang nhiét dé tinh 2 dai luong chua biét.

Loi giai VD5

Gia str khéi lwong mdi giot nude nong 1a m, nhiét d6 1a tx. Khi ¢6 N1 =200 giot nudc nho
vao nhiét lugng ké thi nhiét d6 trong binh 1 t1 = 30°C (theo do thi). Ta ¢6 :

_200m.ty, + mg.tg

= = 30° 1
g 200m + my, 30°C ()

Tuong tu, khi c6 N2 = 500 giot nudc nho vao nhiét lugng ké thi ;

_900.m.t, + Mgty
27 500m+m,

— 40°C 2)

Tur hé 2 phuong trinh (1) va (2) ta tim dugc :  tx=80°C vam =0,1g.

VD6: Cho mach dién nhu hinh 6.a : ampe ké 13 Ii tuong (Ra = 0), U = 12V. D4 thi sy phu
thudc cta cudng d6 dong dién chay qua ampe ké (Ia) vao gia trj ctia bién trd Rx ¢ dang
nhu hinh 6.b. Tim Ry, Rz, Rs. (TH2004).

- —— ——— = e

|
!
0 12 Ry(Q)

o+

U =

Hinh 6a Hinh 6b
Phan tich: Giao diém véi truc tung g v&i Ry = 0. Khi d6 2 dau dién tré' R3 ndi véi
nhau bdi cac doan day dan va ampe ké khong c6 dién tro (bi nbi tat), hiéu dién giira 2 dau
Rs bang 0 va dong qua R3 bang 0. Mach dién twong dwong khi d6 chi con R1 va R, mic
song song vao hiéu dién thé U. Ampe ké chi d6 chi dong qua Ri.
Do thi tiém cén véi duong dut nét Ia = 2,7 A Gng voi khi Rx v6 cung 16n, luc d6 khong
c6 dong qua Rx. Vay mach dién tré thanh: Ry // (R2 nt Rs). Ampe ké lac d6 chi dong
mach chinh.
Khi Rx c¢6 mdt gia tri hiru han nao d6 (khac 0) thi mach dién 1a: Ry // [R2 nt (R3 nt Ry)].

Ampe ké luc d6 chi tong cuong d6 dong dién qua R; va Ra.
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Loi giai VDG6:
- Khi R« = 0 thi Rs dugc ndi tat, khong c6 dong dién qua Rs, ampe ké chi dong qua Ru:

u 12 12
1’5:|A:_ —)R]_:E

- Khi Ryxrét 16n thi kndng c¢6 dong qua Rx: mach dién c6 dang nhu hinh 6.1. L{c nay
ampe ké chi: Ia = 2,7A

R4 R1
— ® — ®
I
Rs 11 of Rs
R2 RZ RX
> 1 —
I
aU s aU
. Hinh 6.2
Hinh 6.1
Ia =1 +1, = Y + _Y_
ATLTT27 R TR, + Ry
27-15+—2_ L R+Rs=100Q L)
' R, + R3
- Khi : Rx = 12 Q2 (mach dén nhu hinh 6.2)

Ia=25A=11+13
Van ¢6 I1=1,5A (ampe ké co dién tro 0) — I3 = 1A

R U R,
3 2 R3 + Rx (R2 + RSRX .(RS + Rx)
R; + Ry
UR, 12.12

(2)

| = =
T RyR3+ R, (Ry +R3)  RyRy +12(R; + Ry)

Vi I3 = 1A va két hop (1) voi (2) taco :

-

1=

N , A R2 = 4Q N R2 - GQ
H¢ c6 2 nghiém : va

Vay, gia tri cac dién tré cAn tim 13 : R1 = 8Q ; R, = 4Q) ;
R3 = 6Q hodac R1 =8Q ; R, = 6Q va R3 = 4Q.
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CAC BAI TU LUYEN TAP
Bai 1 (TH1993): Cho mdt dong dién khong d6i qua hai day

dan ddng chat mac ndi tiép. Hiéu dién thé gitta mot dau day va 2 %
m‘(f)t diém trén day phu thu(f)f: vao khoang cach giﬁ,:a chiung nhu o) : ///
do thi cho trén hinh 1. Tur d6 thi hay xac dinh ti s6 duong kinh 5
tiét dién thang cta hai day. 1

0
Bai 2 (TH1998): Ngudi ta dun mot hdn hop gdm m (kg) mot A T
chat ran X dé& nong chay va m (kg) nudc da trong mot nhiét Hinh 1

luong ké cach nhiét nhd mot day dun dién co cong suat khong doi. Nhiét do ban dau

cua hon hop chura trong nhiét lugng ké 1a - 40°C. Dung mot nhiét ké nhing vao nhié¢t

luong ké va theo doi sy phy thuge nhigtdo ¢4

ctia hon hop theo thoi gian T thi duoc d6 thi

phu thudc c6 dang nhu hinh vé. Hay xac L C

dinh nhigt nong chay cia chitin Xva | A g 5

nhiét dung riéng ctia n6 ¢ trang thai long. :

Biét nhiét dung riéng ciia nugc dalac=  -40 S L 0 0 Phat)

2100J/(kg.do), ciia chat rin X & trang thai ran 1a c1 = 1200J/(kg.dd). Bo qua sy trao doi

nhiét v6i nhiét lugng ké.

Bai 3 (TH2010) : Pat thang dang mot khéi kim loai dac, 4 F(N)
ddng chat, hinh tru vao trong mot binh chira co day nam 150
ngang. D6 nudc co khdi luong riéng Do = 1000 kg/m3 vao \
binh. P thi biéu didn su phu thuoc cua 4p luc F ma khéi O
tru tac dung 1én day binh theo d§ cao h cua muc nudc trong
binh ¢6 dang nhu hinh 3.

1) Xac dinh chiéu cao, dién tich day cua khéi tru va
khdi lwong riéng cua chat lam khoi tru.

2) Dit khéi tru nam ngang rdi xa dan nudc ra ngoai binh qua mot van ¢ day. V& dang
d6 thi biéu dién su phu thudc cua ap luc ma khdi tru tac dung 1én day binh theo d6 cao
ciia muc nudce trong binh. Bién cac gid tri can thiét trén do thi.

0 15 3I0 h?cm)
Hinh 3

Bai 4 (TH2019): Hoc sinh Btrc da thuc hién thi nghiém khao sat sy phu thudc clia cuong
d6 dong dién I chay qua mot bong dén theo hiéu dién thé Uy cip cho bong dén d6 va ghi
lai céc s6 liéu do duge vao bang sau day:

Us(V)| 0 2 4 6 7 8 9 10 | 11 | 12

I5(A) 0 0,28 | 040 | 0,49 | 053 | 057 | 0,60 | 0,63 | 0,66 | 0,69
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a)

b)

d)

Duya vao bang trén, em hay vé db thi biéu dién su phu thudc cua I theo Uz (mdi
centimet trén truc tung twong wng véi 0,1 A, trén truc hoanh twong rng véi 1 V).
Dtrc d3 mac ndi tiép hai bong dén cung loai néu trén vao mot ngudn dién co hiéu dién
thé khong doi U = 24 V Tim cong suat tiéu thy trén mdi bong dén.

Vung hiéu dién thé hoat dong thich hop nhét cua loai dén nay 1a tir 7,5 V dén 10 V.
Do vay, khi mic cac bong dén nhu trén thi lGc sau c6 mot bong dén bi chay. C6 trong
tay hai chiéc dién tré gidng nhau, cing loai R = 10 Q, DPtrc d ding cac dién trd nay

noi voi1 bong den con lai 161 mac vao ngudn di¢n 24 V

dé thap sang bong dén nay. A D R B
DI’}’C mic mach, dién nhu hinh 4. Em hdy tinh hiéu dién ﬁ E—

thé va cong suat ti€u thu trén bong dén lac nay.

Théy DPilrc mic nhu vay, Khang da kiém tra lai va nhan R Hinh 4.

xét rang: trong sd cac cach mac kha di thi cach mic
ciia Puc 1a cach méc khién cho dén hoat dong & trang thai phu hop nhat. Em hiy
chirng minh nhan dinh do.



