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Tém tit: Bé dat dwoc cde tiéu chudn dau ra cua cdc khéa hoc Todn, sinh vién can cé kha ndang dp dung kién thire todn
hoc dé gidi quyet cde van dé chuyén mon va thue tién. Bai viét dé cdp dén viéc img dung dao ham va tich phan trong toan
hoc dé giai quyét cdc bai tap vt Iy co hoc. Thong qua cdc bai tdp cu thé, sinh vién sé c6 dwoc sw hiéu biét sdu sdc hon vé
moi quan hé giira toan hoc va vdt ly. Vat Iy sir dung toan hoc dé mé ta, phan tich va dw doan cac hién twgng tw nhién, trong
khi do toan hoc mé hinh hoa cdc khai niém va dinh ludt vt ly duoi dang cong thirc, phuong trinh.
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Abstract: To achieve the output standards of Mathematics courses, students need to be able to apply mathematical
knowledge to solve specialized and practical problems. The paper deals with the application of derivatives and integrals in
mathematics to solve mechanical physics exercises. Through specific exercises, students gain a deeper understanding of the
relationship between mathematics and physics. Physics uses mathematics for describing, analyzing, and predicting natural

phenomena, whereas mathematics models physical concepts and laws in the form of formulas, equations.
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I. PAT VAN PE

Toan hoc giit vai trd nén tang trong vt 1y, 1a
cong cu giap mo ta, phan tich va du doan céc hién
tuong tu nhién. Ung dung cua toan hoc néi chung,
dao ham va tich phan noi riéng rat rong rii trong
nhiéu linh vuc khéc nhau cta khoa hoc, cong ngh¢
trong d6 c6 vat 1y. Y nghia ctia phép dao ham, tich
phan trong vat Iy cho thiy nhimng tng dung cta
toan hoc trong thyc tién.

Phuong phap danh gia két qua hoc tap dua trén
chuan dau ra tap trung vao viéc danh gia ning luc
ctia ngudi hoc trén ca ba mat kién thire, k¥ ning
va thai d6 nghia 1a chuyén trong tam tir viéc ddnh
gia sinh vién (SV) hoc dugc cai gi sang danh gia
SV van dung dugc gi qua viéc hoc. Do do, viéc
van dung dao ham, tich phan dé giai cac bai tap
vat Iy gitp SV nang cao kha ning van dung kién
thirc toan hoc vao thuc tién.

Cach thtre va 1y do tai sao cac vat thé chuyén
dong 1a cac van dé nghién ctru cua vat Iy co hoc.
Pao ham va tich phan 1a hai cong cu chinh duogc
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str dung trong co hoc dé mo ta va phén tich chuyén
dong, luc, va nang luong. Trong bai bao, chung
to1 su dung cac phép toan dao ham va tich phan
dé gidi cac bai tap vat ly co hoc. Thuc hanh vai
nhiéu bai toan khac nhau dé cai thién ky nang ap
dung cac cong cu toan hoc ndy vao cac tinh hudng
vat ly co hoc. Viéc hiéu va ap dung thanh thao dao
ham, tich phan cho viéc nghién ctru va giai quyét
cac van dé vat Iy co hoc gitip 1am sang to gid tri
cua toan hoc noi chung va cua dao ham, tich phan
néi riéng trong thuc tién.

II. NOI DUNG NGHIEN CUU

2.1. Ung dung ciia dao ham trong co hoc

Pao ham 1a mdt cong cu todn hoc dung dé do
tdc do bién ddi ciia ham s theo bién s6. Toe do
thay d6i duoc biéu dién dudi dang:

d
=/(x)=y

Nhu vy, dé biéu dién luong thay d6i cia ham
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& y= f(x) khi bién x ting hodc giam di

mot don vi ta dung dao ham f '(x) . Trong vat
1y, diéu nay thuong lién quan dén téc do thay doi
theo thoi gian hodc khong gian cua cac dai lugng
vat ly.

Pao ham theo thoi gian biéu thi tdc do thay d6i
cua mot dai lugng nao do theo thoi gian. Trong co
hoc, quing duong di cua vat, van tdc tire thoi (goi
tat 1a van toc) va gia téc duoc biéu thi dudi dang
ham sé cua thoi gian, giita chung c6 mdi lién hé
thong qua dao ham.

Phuong, chiéu va su chuyén dong nhanh hay
cham cua vat dugc dic trung bdi vector van tde.
Do 16n cua van tdc hay téc do tai thoi diém t
dugc dinh nghia 14 dao ham cia quang dudng d6i

ds ,
o V()=—=5 o s

v6i thoi gian: dt . Trong hé toa do

Descartes, do 16n cua vector van toc c6 dang:

=l [ 2 2
v=[|=Vvi+v) 4V

. dx d dz
Véiv, =—=x"; v = o =ysv, =—="7
dt dt dt
1a cac thanh phan cua vector vén toc trén cac
truc Ox, Oy, Oz.

Vector van toc cta chuyén dong ludn bién doi
theo thoi gian. Dé do sy bién ddi nay & mot thoi
diém t x4c dinh, co hoc su dung dai luong gia tde
a=—=V .

dt . Trong cac chuyén dong cong, van
téc khong chi bién doi vé d6 16n ma con thay doi
vé ca phuong, chiéu. Khi do, vector gia tdc duoc
phan t1ch 1am hai thanh phan vuong goc nhau goi
la gia toe t1ep tuyen va gia toc phap tuyen Gia

toc tiép tuyén a,= =V’ biéu thi toc do blen do6i
theo thoi gian vé do 16n ctia van tdc. Gia tdc phap

2
\'%

tuyén ? R cho biét phuong cta chuyén dong
thay d6i nhu thé nao theo thoi gian.

Bai tdp 1: Cho vat chuyén dong trén quy dao
thang v&i phuong trinh:

X =-10—6t> + 4’ (m, s).
a) Xac dinh do 16n cda van toc va gia toc luc
t=3s

b) Néu tinh chit cia chuyén dong trong 2 gidy
dau tién, ké tir lac .

Giai

a) Chat diém chuyén dong trén truc Ox, do d6
cac vector Vv, a luon cung phuong véi truc Ox.
Gia tri cua cac vector nay dugc tinh nhu sau:

v=v =x';a=a, zvx'

Cu thé, tr phuong trinh x trén, suy ra:
v=x'=-12t+12¢ =-12.3+12.3> = 72m/s

Giatdc: a=Vv =—12+24¢,v6it=

a = 60m/s’

b) Tinh chat cia chuyén dong lién quan dén
ddu cta hai dai luong van tc va gia téc. Néu a
va v cung dau ta c6 chuyén dong nhanh dan, trai
dau 1a cham dan. Vi vector van tc didc trung cho
sy nhanh cham va phuong chiéu cua chuyén dong
nén v >0 ta c6 vat chuyén dong theo chiéu duong,
v <0 vét chuyén déng theo chiéu am. Nhu vay, dé
xéac dinh tinh chat cua chuyen dong, ta phai xét
dau ctia van toc va gia tc.

Xét phuong trinh

3s, suy ra

v=0< —12¢+12¢
va phuong trinh

=0=>1=0;r=1

a=0 <:>—12+24t=0:>t:%

Lap bang xét dau:
Bang 2.1: Bang xét dau van toc va gia toc
1
t 0o 2 1 2
g —* } f .

v ~+-0 — o0 +

a/ /./"/ — \\‘\\\ — 0 + +

v.a + - +

Két luan: Trong khoang thoi gian tir 0 dén 2
gidy, tinh chat cua chuyén dong nhu sau:

| . R . .
Tur 0 dén — s vat di theo chiéu am v&i van toc
nhanh dan.

1
Ta o dén 1s vat gilt nguyén chiéu chuyén
dong tic van di theo chiéu am nhung van toc
giam dan.
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Tur 1 dén 2s vat tang toc va doi chiéu di theo
chiéu duong.

Bai tap 2: Trong h¢ toa do Descartes, Vector
ban kinh cta mot chit diém bién thién theo quy

luat: 7=2ti —2t>.j,véi i va j lacéc vector
don vi.
a) Xac dinh quy dao cua chét diém.
b) Tinh d6 16n ctia van toc va gla tdc theo thoi gian.
¢) Tinh d6 16n cua gia toc tiép tuyén lac t = 2s.
Giai
a) Tu vector ban kinh ta suy ra:

x =2t
. ()
y=-2t
Quy dao 13 tap hop tit ca cac vi tri ctia chit

diém. Pé biéu dién quy dao, ta can xac dinh do thi
cua ham s0 y theo bién x. Tir phuwong trinh (1), suy

x
ra 1= 9, thé t vio phuong trinh y ta duoc
2
— x2 14 = _x_
Y= "5 .Hamso 2 mod ta dang quy

dao cua cua chuyén dong, d6 1a mot duong
parabol.

v, =x'=2 a =v.=0
b) Ta co ,
v, =y =-4

Biéu thuc d6 16n cua van tdc va gia tdc theo
thot gian trong hé toa do Descartes 1a:

2 2 2 2 2
V=\/Vx+Vy Ja, +a, =4m/s

j— ’__
a,=v, = 4

—Ja+16t*, a=

STy £ ' ' 16t
c)Giatoctiéptuyeéna, =v =(\/4+16t2) =

V4 +16t°
16\/ﬁ ~ 3,88m/s2

Luc t = 2s, suy ra %= 17

Gia toc tiép tuyén a, >0 ching t6 lic t = 2s chat
diém dang chuyén dong nhanh dan.

Nhu vay, chuyén dong cua cac vat thé co thé
dugc mo ta thong qua phép dao ham. Pao ham
cung cip thong tin vé van tdc va gia toc. Viée yéu
cau SV thyc hanh nhiéu 1an cac bai toan tinh gia
tdc, van toc gitip SV hinh thanh kién thuc vé dao
ham mot cach viing chic dong thoi biét van dung
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Iy thuyét vao giai quyét cac van dé thyc tién.

Theo dinh luat thir hai cia Newton, luc béng
khéi lwong nhan véi gia toc, trong do gia toc la
dao ham béc hai cua vi tri theo thoi gian. Piéu
nay cho thdy mdi quan hé chit ché giira dao ham
va luc trong viéc mo ta chuyén dong cia vat thé
trong khong gian va thoi gian.

Mbi quan hé giita luc, khdi luong va gia toc
duoc thé hién qua dinh luat IT Newton. Luc bang
khéi lwong nhan véi gia toc F =m.d , trong do
gia tdc 1a dao ham bac hai cua vi tri hay dao ham
bac nhat cua van tdc theo thoi gian. Nhu vay,

24 —

fl = hay F=m. % Néu biét phuong trinh vi
tri cuia vat bang cach st dung dao ham, chung ta
suy ra gia tde, tir d6 tinh duoc luc tac dung 1én vat.
Diéu nay cho thiy luc 1 nguyén nhan giy ra su
bién thién van tdc cua vat va dao ham gitip chung
ta xac dinh dugc gia tri ctia luc mot cach dé dang.

Bai tip 3: Vat chuyén dong trén truc Ox véi

F=m

van toc v(t) =5¢" =3¢ +2(m/s). Biét rang khoi

luong cua vat la m = 2kg . Thoi diém t =3 gidy,

lyc F tac dung 1én vat c6 do 16n bang bao nhiéu?
Giai

Tinh gia toc: a =v'=107-3 m/sz)

Thay t = 3 gidy vao phuong trinh gia tbc a =
10t-3suyra a=27m/s’

Luc: F=ma=227=54N

2.2. Ung dung ciia tich phén

Tich phan la phép toan nguoc lai véi phép tinh

vi phan: J-%dx :f(x)+C

Trong vat 1y ludn ton tai cac ham bién thién
lién tuc. Viéc suy ra céac dai luong vat ly tur cac
ham nay doi héi phai cé cong cu toan hoc trg
giup do 1a tich phan. Nhu vay, tich phan cho phép
chung ta tinh todn va mo ta nhiéu hién tuong vat
1y phuc tap. Trong co hoc, tich phan dugc s dung
dé phan tich chuyén dong, ta d& dang tinh duoc
van toc va gia téc tir ham vi tri, xac dinh quing
duong di chuyén tir ham van tdc.

Bai toan tinh quing dudng tir van téc xuat phat
tir mdi quan hé giira van tdc, thoi gian va quing

duong di chuyén: §= .[ |V|dt . Thuc té cho thay
i



van tée di chuyén ctia mot vat ludn bién doi
theo thoi gian do giao thong, diéu kién dudng
sa, hodc do méi trudng thay doi. Bing cach sir
dung tich phan chung ta c6 thé xac dinh chinh
xé4c quing duong vat di chuyén trong cac truong
hop phure tap.

Bai tap 4: Mot xe dang chay véi van toc vo .
Khi gip chudng ngai vat, tai xé him phanh. Ké tir
d6 van tdc xe thay ddi theo quy ludt v = Vo — kt?
, trong d6 k 1a hang s, t 1a thoi gian. Xac dinh
quang duong di ciia xe tir lac him phanh dén Iuc
dirng han.

Giai

Goi thoi diém xe bat dau ham phanh lat=0 .
Khi xe ding, van téc bang khong

—kt2:O:>t:‘/ﬁ
k

Quing dudng xe di chuyén tinh tir lic t =0
£ 1 Vo , 3 , A
dénluc ¢ = o duogc tinh bang tich phan:

R

Trong co hoc vi tri va tinh chit chuyén dong
cua mdt vat dugc dugc trung bdi cac dai lugng:

_ﬂ vidt = HvU kt’(dt = vot——kt

Vector ban kinh 7 , vector van tbc v va gia tde
a . Néu biét quy luat bién doi theo thoi gian cua
mot trong ba vector trén, ta s€ tim dugc cac vec-
tor con lai thong qua céc phép dao ham va tich
phan. Cu thé, khao sat mot chuyén dong thrfmg

trén tryc Ox, khi d6 véan téc v(¢)=x'(r) va gia

toc a(t)=v'(¢)=x"(t).

Nguoc lai: V(Z) = Iadt va x(t) =|vdt.

Bai tap 5: Mot vat duoc tha roi ty do trong
khong khi véi gia tc bién doi theo quy luat

a=g - kv. Trong d6, g 1a gia tdc trong trudng
ctia Trai Dat, k 13 hang sd. Xéac dinh ham van tbc
va ham vi tri ctia vat theo bién thoi gian t.

Giai

Vit chuyen dong theo quy dao thang dung,
hinh chiéu cua vector van toc va gia tbc trén quy
dao nay c6 céc gia tri dai s6lav,a.
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=dt

Taco: a=g—kv<:>ﬂ=g—kV:>
dt g—kv
Phuongtrinhvémtécduo’cxéc dinhthongquatich

phﬁn:jg_ V—Idt :—Eln(g kv)=t+C
-kt _kC
Suy ra Vzg—i
k k

Gia str ban dau vat dang dimg yén v =0, khi

kC kC
do Ozg—e—ze—zg. Vay ham van toc
k k k

thu dugc la: v= 1%(1 e—kt)

T ham van tdc, ta xac dinh ham vi tri thong
qua tich phan:

x(t)= .[th = I%(l

Coi luc t = 0, vat dang & géc toa d9, suy ra:

+E et C

kZ

—eik’)dt -8

Vay vi tri cua vat theo thoi gian dugce xac dinh

bdi phuong trinh:
g g w_ 8 _&8 8 ( -k

X(t)==t+—=e¢ " ———==F+— -1

( ) kK K kK ( )

Vit c6 thé truyén ning luong khi bi tac dung
lyc. Pai lugng dung dé do mirc nang luong trao
doi nay goi la cong. Trong nhiéu bai toan phuc
tap, khiluc F 1a mot dai luong bién ddi theo thoi
gian hodc theo vi tri thi tich phan dugc stir dung dé

2
= [F.ds

tinh cong trong cac truong hop nay. 1
. Nho tich phan, chiing ta dé dang tinh dugc cong

cualyc F tirc 1a xac dinh duge phan ning lugng
trao doi gitra cac vat.
Bai toan 6: Tinh cong thyc hién bdi luc

F =(2x; 3y; 0) tac dung vao mot chat diém
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1am n6 di chuyén tir diém M (0; 3; 0) &én N (3;

0; 0).
Giai
Cong cua luc F tr M dén N la:

dex+dey+dez

m Ym

= indx +j)‘ 3ydy =-4,5J
0 3

II. KET LUAN

Céc tri thirc vé co hoc 1a nhimng tri thie ¢6 lién
hé truc tiép vé6i thyuc tién. St dung cac bai tap vat
1y co hoc dé cung ¢ kién thic vé dao ham, tich
phan gitap SV hinh thanh kién thirc mét cach viing
chic dong thoi biét van dung kién thic dé giai
quyét cac bai toan lién quan dén chuyen nganh va
thye t& nghé nghiép. Toan hoc cung cap cac cong
cu va phuong phap dé giai quyét cac bai toan vat 1y,
tir don gian dén phirc tap. Khi SV thay sy ung dung
cua toan trong vat 1y, ho s€ hiéu rd hon vé tAm quan
trong cua toan hoc trong cudc sdng thuc té.
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