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TOM TAT

Toan hoc khéng chi 1a mét mén khoa hoc thuan tiy vé i lugn, ma con c6 vai tro tich cuc
trong hoat déng nhdn thirc ciia con nguwoi. Vai trd Ciia todn hoc trong khoa hoc rdt dé nhin thdy ¢
vat Ii hoc. Piéu do thé hién & cho, nguoi ta khong di tir cac di kién thuc nghiém co thuc dén biéu
thite todn hoc cia ching nhw trude kia da 1am, ma di tir cde dang todn hoc dén nhiing cdi tuong
dwong trong thyc té. Bdo cdo ndy, trinh by mér s6 img dung phirong phdp im cuc tri ham so dé
tim dai lwong max, min trong bai todn Vdt li cUng Vdi s hé tro' ciia phan mém Mathematica. O day,
phdn mém Mathematica duogc sir dung d@é thuc hién cdc thao téc tinh toan va mo phong minh hoa
két qua thu duoc.

Tir khoa: cuc tri, Vit 1i, Mathematica.
ABSTRACT

Applying the method of finding function’s extreme values to find maximum and minimum
quantities in physics problems with the support of the software Mathematica

Mathematics is not only a pure theoretical science, but it also has an active role in human
cognitive activities. The role of mathematics in science is very visible in physics. It shows that
people do not make mathematical expressions from experimental data like they did before, but from
mathematical forms to equivalent things in reality. This article refers to the applications of the
method of finding function’s extreme values to find maximum and minimum quantities in physics
problems with the support of the Mathematica software. Mathematica software is used to perform
computational operations and illustrate the achieved results.

Keywords: extreme values, Physics, Mathematica.

1. Mé du

Toan hoc khong chi 1& mot mén khoa hoc thuan tay vé Ii luan, ma con cé vai tro tich
cuc trong hoat dong nhan thirc clia con nguoi. Vi nhiing dac diém déi tugng cua minh,
toan hoc ngay cang thdm nhap sau rong vao cac linh vuc khoa hoc khac nhau, gitt mét vi
tri ddc biét trong nhiéu khoa hoc; va vi thé, bao trim mdt pham vi rong 16n cua hoat dong
thuc tién.
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Trude ddy, vdi dbi twong coOn & trinh d6 triru tuong thap nhu cac s va cac hinh hinh
hoc thi trong nghién ciru khoa hoc, toan hoc chi duoc sir dung chii yéu vao viéc ¢ dinh va
chinh i nhitng dit liéu thuc nghiém d& biét; dé tir do, rit ra cac cong thic toan hoc va ap
dung chung. Ngay nay, su ap dung rong ri toan hoc trong nghién ctru khoa hoc da ching
to vai trd phét kién ctia toan hoc trong qué trinh nhan thirc thé gii khach quan.

Trong diéu kién phat trién cta khoa hoc va cdng nghé, qua trinh todn hoc héa cac
khoa hoc ngay cang dién ra mot cach sau séc thi viéc ap dung cac phuong phap toan hoc
ciing ¢ nhirng bién doi cin ban. Pidu d6 thé hién & chd, ngudi ta khong di tir cac dir kién
thuc nghiém c6 thuc dén biéu thirc toan hoc cia ching nhu trude kia da lam, ma di tir cac
dang toan hoc dén nhing cai twong dwong trong thyc té. Néu nhu & giai doan dau, toan hoc
dong vai tro biéu dién hinh thire cac dit kién hién thyc, thi & giai doan sau, toan hoc ndi 1én
V6i tu cach linh vuc tham gia mot cach tich cuc vao viéc hinh thanh céc Ii thuyét méi. Xét
& trinh d6 d0, toan hoc khong con chi 1 cong cu dé ché bién cac thong tin, ma d4 tham gia
VA0 Viéc nhan thirc cac quy luat. Nhu vay, tir chd 1a cdng cu bd trg cho nghién ctru, toan
hoc d4 tré thanh mot phuong tién nghién ciru duge sir dung thudng xuyén va nhiéu khi 1a
céng cu duy nhat c6 hiéu luc trong hoat dong khoa hoc.

Su bién dbi vai trd cua toan hoc trong khoa hoc rat d& nhan théy & vat i hoc. Didu
nay dd dugc nha vat 1i hoc ngudi Mi — Edison khing dinh: "P4i véi nha vat 1i, toan hoc
khéng chi 1a mot cong cu ma dwa vao do, co thé dién ta bat cr hién twong ndo V& lugng,
ma con 1a ¢oi ngudn chu yéu ciia nhitng khai niém va nguyén tic dugc ly 1am chd dua cho
viéc xay dung nhimng Ii thuyét méi". Néu nhu trude kia, Vat li hoc cd dién chi vach rd
nhitng mdi quan hé cua cac dai luong toan hoc xac dinh dbi voi cac vat thé va cac qua trinh
vat li dé roi sau do, tim ra cac phuong trinh lién két gitra chiing nho dién ta dugc cac quy
luat vat 1, thi vat 1i Ii thuyét hién dai lai str dung nhitng d6i twong toan hoc triru tuong dudi
dang cac ki hiéu, rdi sau d6 méi tim nhirng biéu hién vat Ii cia ching.

Vai trd sang tao cia tu duy toan hoc trong nhan thirc dugc thé hién kha rd nét & chd,
toan hoc dugc xem nhu mot cong cu khong thé thiéu duoc ddi véi cac khoa hoc trong viée
kham pha va tim ra ban chit cia cac sy vat va hién tugng cta thé gi¢i khach quan.

B4o céo nay trinh bay mot ing dung cu thé, don gian nhét cua toan hoc vao bai toan
vat li v6i tya dé: “Ap dung phwong phap tim cwe tri ciia ham s6 mot bién s dé tim dai
lwong max, min trong bai toan vat li véi s hd tro ciia phin mém Mathematica”.

Phan mém Mathematica 1a mot phan mém t6 hop céc thao tac tinh toan bang ki hiéu,
tinh s, xur li d6 hoa va lap trinh. Trong nhitng nim gan day, phan mém Mathematica dugc
sir dung kha phd bién trong linh vuc gido duc. Viéc sir dung phin mém trong nghién ciu,
hoc tap cac moén khoa hoc tu nhi€n néi chung va vt li noi riéng, dd dem lai nhitng thanh
tyu vo cling quan trong. Vé co ban, phin mém ndy cung cip mot nén tang Toan hoc trén
may tinh, dong thoi cho phép md phong céc hién tuong khoa hoc va qué trinh xay ra cia
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hién twong di kém véi sy thay doi cac thong sé mot cach tly y. O ddy, phin mém
Mathematica duoc sir dung dé thyc hién cac thao tac tinh toan va md phong két qua thu
duoc.
2. Noidung
2.1. Phwong phdp am cuwc tri ham sé

a) Tim cuc tri bang cach str dung bang bién thién

Tim cyc tri cho ham s y = f(x) theo cac budc sau:

* Buge 1: Tim tap xac dinh cta ham sb f(x).

* Bugc 2: Tim ¥/, gidi phwong trinh 3’ = 0.

* Bugc 3: Lap bang bién thién va két luan:

+ Néu v/ d6i ddu tir — sang + khi qua diém o (tir trai sang phai) thi ham sé dat cuc
tidu tai zo.

+ Néu ' d6i ddu tir + sang — khi qua diém o (tir trai sang phai) thi ham sé dat cuc
dai tai xo.

b) Tim cyc tri bang cach sir dung dao ham cap 2

Phuong phap nay thudng duoc sir dung déi v6i cac ham sd ma viée lap bang bién
thién twong ddi khé khin. Cac budc thyc hién:

* Budc 1: Tim tap xac dinh ctia ham s6 f ().

* Bude 2: Tim ¥/, giai phuong trinh ' = 0 va ki hiéu z; (¢ = 1,2, ..) la cac nghiém
cta no.

* Budce 3: Tinh f7(z) va f”(x;) roi két luan:

+ Néu f”(x;) < 0 thi ham sb dat cuc dai tai ;.

+ Néu f”(z;) > 0 thi ham s dat cuc tiéu tai z;.

¢) Ap dung phuong phap tim cuc tri ham s vao bai toan vat li

* Budce 1: Tim hiéu y8u cu cua bai todn vat 1i. Xac dinh ham va déi sé cua ham. O
day d6i s6 chinh 13 4n s6 yéu cau cua bai toan.

Vi dy: Hoi phai ném mat vat theo phuong hop véi mat phing nim ngang mot goc «
bﬁng bao nhiéu dé v&i mot van toc ban dau cho trude, tam xa cua vat dat cuc dai?

Xuat phat tir yeu cau bai toan, tim xa ciia vat dong vai trd 1a ham, ddi sb ciia ham 1a
goc hop giita phuong ném va mit phing ngang,

* Bude 2: Doi chiéu cac dit kién xuat phat va an s6 phai tim, xem xét ban chat vat 1i
caa tinh hudng d4 cho dé nhan ra cac dinh luat, cong thirc 1 thuyét co lién quan. Xac lap
cac mdi lién hé cu thé cua cac dir kién xuat phat va an sb phai tim. Biéu dién cac mdi lién
hé d6 dudi dang ham va dbi s6.

Vi du: O bai todn vat ném xién & trén, tam xa L cia vat duoc biéu dién dudi dang
ham cua goc a: L = f(a).
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* Budc 3: Str dung mot trong hai phuong phéap tim cuc tri ¢é tim an sé cua bai toan.
Két hop sir dung phan mém Mathematica dé tinh todn v mé phong két qua bai toén.

2.2. Gidi thiéu vé phan mém Mathematica

Phin mém Mathematica dugc ra mét lan dau tién vao nim 1988 bai hing Wolfram
Research. Vi nhirng tinh ning vuot tri, phan mém d4 gay an tuong sau sic dbi vi nguoi
sir dung may tinh trong Ki thuat va céc linh vuc khac. Dy 1a mot phan mém t6 hop cac
thao tac tinh toan bang ki hiéu, bang s, xir i ¢ hoa va lap trinh. Muyc dich chinh cia phan
mém khi hing Wolfram dwa ra 1an dau tién 1a hd tro nghién ctu cho cac nganh khoa hoc
vat li, cong nghé va toan hoc. Chi mot vai nim sau d6, Mathematica trd nén rat quan trong
trong mot pham vi rong hon va dugc sir dung trong toan bo cac nganh khoa hoc thudc linh
vuce tu nhién ciing nhu x& hoi.

Ngay nay, Vi su tién bd vurot bac trong linh vuc cong nghé thong tin, cac phién ban
Mathematica ngay cang hién dai cling véi su mé rong nhiéu tinh ning ra doi, cac ung dung
cia Mathematica duoc khai thac manh mé hon bao gio hét, né khong chi dugc st dung
trong cac nganh khoa hoc tir nhién nhu vt li, sinh hoc, toan hoc, héa hoc, cong nghé ma
con 1a mot cong cu hd tro dic Iyc cho cac nganh khoa hoc xa hoi ciing nhu cac linh vuc
khoa hoc khac. Phan mém Mathematica cOn dugc cac trudng dai hoc trén thé giéi st dung
trong viéc soan thao gido an, nghién ciru va hd trg hoc tap cho sinh vién.

Thuyc té cho thdy, viéc st dung phin mém trong giang day, nghién ctru, hoc tap cac
moén hoc nodi chung, d& dem lai nhitng thanh tyu v6 cung quan trong. Véi giao dién than
thién, Mathematica la cong cu hd tro tich cuc cho cac hoat dong day - hoc, gitip cho su
tuong tac giita ngudi day va nguoi hoc dat hiéu qua cao. V& co ban, phan mém ndy cung
cap mdt nén tang toan hoc trén may tinh, cho phép ngudi day tap trung di sau vao céc khai
niém vat Ii thay vi mat thoi gian di qua céc bude dai s6 hay toan hoc ma hoc sinh d4 biét.
Ngoai ra, Mathematica c6 thé md phong céc hién twong khoa hoc va qué trinh xay ra cia
hién twong d6 di kém véi sy thay doi cac thong sé mot cach tly y, tir 4o gitp ngudi hoc
hiéu sau hon cac hién tugng khoa hoc. Ban than ngudi hoc, c6 thé sir dung phan mém nay
nhu mot cong cu hd tro khi hoc tap, 1am bai tap ciing nhu nghién ctru khoa hoc.

* Mathematica la hé thdng céc thao tac tinh toan:

Mathematica cho phép thyc hién cac thao tac tinh toan bang ki hiéu, bang sé va xir i
d6 hoa. Vi vdy, Mathematica c6 kha ning thuc hién cac phép tinh dai sd ciing nhu sb
hoc. Ngoai ra, Mathematica con cung cap cho ngudi dung danh sach cac ham ung dung dé
giai cac bai toan giai tich phirc tap nhu cac bai toan tinh dao ham, tich phan, phuong trinh
vi phan... mdt cach nhanh chong.

D6 hoa ciing 1& mot trong nhing thé manh ctia Mathematica, né hd trg ngudi dung
khi can v& cac ham trong khdng gian hai chiéu hodc ba chiéu, tao dung biéu do duwa trén
c4c s6 liéu ngdu nhién, thiét ké hinh thé, vat thé tay y.
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* Mathematica dugc str dung nhu mot ngoén ngtt 1ap trinh:

Gibng nhu cac ngon ngit khac nhu ngdn ngit C hay Fortran, Mathematica dugc biét
dén nhu mot ngoén ngit 1ap trinh. Véi cac ham can sir dung khong dwoc dung sin,
Mathematica cho phép xay dung mot ham mdi v4i ngon ngir bac cao va cé tinh tryc quan
mot cach nhanh chong va don gian. Mathematica cung cip ngdn ngir lap trinh bac cao
d6ng nhit va linh hoat cho phép ngudi sir dung tap trung vao cac van dé chinh va lugc bo
thoi gian danh cho cac doan mé chuwong trinh dai dong.

* Vai trd ciia phin mém Mathematica trong day hoc vat Ii:

Trong giang day vat li, véi sy hd trg cia Mathematica, giang vién vat 1i ¢d thé tao ra
m6 hinh riéng va cac diéu khién truc quan theo dung y dd ctia minh. Giang vién trong qué
trinh giang day dé dang thay d6i cic gia tri bang cac lénh va thao tic don gian. Ngoai ra,
sinh vién hoc vat 1i ¢6 thé sir dung Mathematica dé hiéu sau hon cac khai niém, hoan thanh
bai tap vé nha va thuc hién cac dy an 16n hon nhu nghién ctru dé tai ma khéng can thém
cac phan mém chuyén dung khac.

Khi thiét ké hodc sira di noi dung mén hoc trén I6p, Mathematica cho phép gido
Vién to chuc va thir nghiém ngay nhirng y tudng, tir d6 phat trién thanh cac bai hoc thuc té.
Mathematica hd trg ngudi day va ngudi hoc khong chi trong suét khda hoc ma ca qué trinh
phét trién nghé nghiép ctia ho sau nay.

2.3. Ap dung phwong phdp fim cwc tri ham sé dé am dai lwgng max, min trong bai
toan vt Ii cUng Vi sw hé tro ciia phian mém Mathematica
a) Bai toan co hoc

Mot vién gach co khdi luong m = 1kg truot trén mat phang nghiéng goc o = 30° so
v&i phuong nim ngang. Hé s6 ma sat giita vién gach va mit phing nghiéng 1a k¥ = 0,02.
Tai thoi diém khéao sat, vién gach dang truot 18n trén voi van tde ve = 3m/s. Hoi khoang
thoi gian dé vién gach 1én dén do cao cuc dai?

* Bude 1: Xac dinh ham va dbi s ctia ham.

Goi A 13 vi tri cta vién gach tai thoi diém khao sat (gbc toa dd O duogc chon triing
Voi vitri A, z4 = 0), B lavi tri cao nhat ciia vién gach (c6 hoanh d6 ), khoang thoi gian
can tim t. Bai todn dan dén viéc xac lap ham x = f(¢).

N /'
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* Bude 2: Xac 1ap cac mbi lién hé cu thé cua cac dir kién xudt phat va an sé phai tim.
Biéu dién cac mdi lién hé d6 dudi dang ham va ddi so.

Xét bai toan dbi voi hé quy chiéu gén v6i Trai Dat, chon hé toa truc toa do nhu 0.
Céc lyc tac dung 18n vién gach gom trong luc P, phan lyc ciia mit phing nghiéng N va luc
Ma sat fms.

Phuong trinh cua dinh luat II Newton cho vién gach:

P+ N+ fo, = md (1)
Chiéu phuong trinh (1) 1én hai truc Oz, Oy ta dugc:

— Psina — fm,.s‘ = Ma; (2)
—Pcosae + N =0 3)

Vi fms = kN, giai phuong trinh

a, = —g(sina + kcosa) (4)
Tathdy a, < 0, vién gach chuyén dong cham dan déu va dimg lai & diém cao nhit B.
Phuong trinh chuyén dong cta vién gach trén truc Oz duoc xac dinh boi biéu thirc:

1 .
S = vt + §awt2 ()

* Bu6c 3: Tinh toan va minh hoa két qua véi su hd trg ciia phan mém.
+ Thei gian dé vién gach lén dén d cao cuc dai:
St dung cac 1énh:

of?
Solve H—mgSin[a} — kN==ma,, —myg Cos|a] + N==0, 0, (a{) + v0t> == } AN, ay, t}w
Biéu thirc thoi gian can tim:
, ) . v0 1
{{]V — gmCos|al, a, = —gkCos|a] — gSin|a),t — o (hCosla] - Smlal) }J

+ Minh hoa két qui:

Két qua chay chuong trinh s& cho giao dién bang nhu Hinh 1. Vi cac gi4 tri van tdc
ban dau vy = 3m/s, goc nghiéng o = 30°, hé s6 ma sat k = 0, 02, két qua thu duoc:

* Thoi gian dé vat 1én dén vi tri cao nhat 1a ¢, = 0, 592s.

* Vi tri cua vat trén truc Ox 1a S = 0, 888m.,

* Gia tdc cua vat 1a ax= -5,07m/s%

Dé khao sat v§i cac gia tri khac, chi can thay ddi céc gia tri cua van tdc ban dau, gbc
nghiéng, hé s6 ma sat bang cach nhap s6 liéu & cac 6 hién thi dai lugng tuong tng trén
bang, nhin “Enter” trén giao dién s& hién thi két qua méi.
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Manipulate [g = 9.8;m = 1; pl = Solve [{—mgSin[a] — kN==ma,,

t2
—myg Cos[a] + N==0,{N, a,} ; Show [Plot [ag;

+v0t/.pl,
vO0

{0, g(kCos|a] + Sin|a])

PlotStyle — {Orange, Thick}, GridLines — Automatic,

ImageSize — {550,400}, PlotLabel — Style [Row [{Vau toc v0 = |

v0, (m/s),;, Goc nghicng &« = ,«, ;. He so ma sat k = )k, ;,

Gia toc a, = ,Round [a,/.p1,.001], (m/s%),

}, PlotRange — {0, 1.0}, AxesLabel — {t(s), S(m)},

v0
g(kCos|a] + Sina])
,.001, (s),;. Vitri vat tai thoi diem t = ,#, (s);la S =,

;. Thoi gian len cao cuc dai t.= ,Round {

ot
Round G'T +v0t/.pl, .001} , (m), Black, Label 13

,{{v0, 1, Van toc v0}, 10}, {{«, 10Degree, Goc nghieng «}, 90Degree},
{{k.0.001, He so ma sat k}. 0.5}, {{t,0, Thoi gian t},5}

Vantocwd |3
Gocnghienga (30°
He so ma satk |0.02

Thoi giant |0.592

Van toc w0 = 3(m/s); Goc nghieng o = 30°;
He so ma sat k = 0.02; Gia toc a, = {-5.07} [m..-'sz};
Thoi gian len cao cuc dai £ = 0.592 (s);
Vi tri vat tai thoi diem t = 0.592 la S = {0.888} (m)

Out[22}=

0.4

b=)
0.0 0.1 02 03 04 03 0.6

Hinh 1. M6 hinh khdo sdt vét chuyén déng Ién trén mat phang nghiéng Véi Vdn toc ban

dau vy = 3m/s, goc nghiéng o = 30°, hé s6 ma st k = 0,02
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b) Bai toan dién truong do vat mang dién gay ra tai mot diém:

Mot vong tron 1am bang mot diy dan manh ban kinh R = 5cm mang dién tich
g = 5.1078C' va duoc phan bd déu trén day. Tai diém nao trén truc cia vong day, cuong do
dién truong co tri s6 cuc dai? Tinh trj s6 cuc dai do.

* Bude 1: Xac dinh ham va dbi s ctia ham.

Goi M 1a diém trén tryc cua vong day ma tai d6 cuong do dién truong cé tri sb cuc
dai, khoang cach tir M dén tam O cua vong day la /. Bai toan dan dén viéc xac 1ap ham
Ey = f(h).

* Budc 2: Xac 1ap cac mdi lién hé cu thé ciia cac dir kién xuat phat va an s phai tim.
Biéu dién cac mdi lién hé d6 dudi dang ham va ddi so.

Cuong d6 dién truong do vong day gay ra tai mot diém nao d6 bang tong cac cuong
do dién truong dE do cc phin tir dién tich dq nim trén vong day gay ra.

dE,  di
2

Hinh 2. Vecto cuong dé dién truong dE gy ra béi phan i dién tich dq

Cuong d6 dién truong dE do mot phan tir dién tich dg gay ra tai M dugc xac dinh
nhu Hinh 2, dE c6 d6 16n:
g — %

Amegr?

Véir = VR? + h?.
Vecto dE c6 thé dugc phan tich 1am hai phan:
dE = dE, + dF, @)

Do tinh chat d6i ximg nén cac thanh phan dE; triét tiéu 1in nhau, chi con lai cac

1)

thanh phan dE; cung phuong, cing chiéu. Do dé: EHM = / dEQ
v

Hay:
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Ey = / dE, 3)
v
Theo Hinh 2 ta c6:
dq.h A
dBy = dE.cosa = —F2 (R 4 p2)~3/2 (4)
4.71'.5()
Khi d6:
dq.l
En :/ dEy :/ T2 (R 4 1232
vd vd 4.7T.€0 (5)
q.h 2 2\ —3/2
= R+
4.7T.€n( h )

* Bu6c 3: Tinh toan va minh hoa két qua véi su hd trg ciia phan mém.
+ Khodng cich I @é Eyr cuwe dai:
Biéu thuc A tim duoc:

Solve [ah (4‘1} L (R + fﬁ)T‘) ——0,h

TEQY

Két qua:

R

+ Minh hoa két qui:

Dien tich q —1
20000000

Ban kinh R | 0.05

Khoang cach h | 0.1

1 [

ms ; Ban kinh R - 0.05;
20000000 )
Khoang cach de Ey cuc dai h - 0.93‘536 m;

Gia tri cuc dai Ey - 691f10'8 vm; Vo

Dien truong o khoang cach h - 0.1 m laE - 32133.7 Vm
Em Vm
100000

Dien tich q -

uuuuu

hm

Hinh 3. M6 hinh khao sdt dién truong gay ra boi vong day tich dién
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Str dung doan 1é€nh sau:
qh

Manipulate |y = 8.86 107'2; Show {Plot [
TEQ

(R* + hQ)‘TS ,{h,—10107%,10 10%} , PlotRange — {—10"5, 10”5},
AxcsLabel — {h(m), Ep(V/m)}. PlotStyle — {Orange, Thick},
GridLines — Automatic, ImageSize — {600, 500},

PlotLabel — Style [Row [{Dien tich q = , ¢, (m/s),;, Bankinh R = | R, ;,

Khoang cach de E); cuc dai h = ,Round [i, .00001} \
V2
;3

g R\?\’
(m), ;, Gia tri cuc dai Fp;y =, Round 1 V2 (Rz + (—) ) ,.00001 | ,

TEg V2
(V/m),; , Dien truong o khoang cach h = , i, (m)

h =3
la E =, Round _an (R2 + hQ) 2 ,.00001} , (V/m),
47TE()

Black, Label, 13, {{q, 10, Dien tich q} , 1073} , {{R, 5 1072, Ban kinh R} , 10} ,
{{h, 1072, Khoang cach h} , 10 10*2}

Két qua chay chuong trinh s& cho giao dién bang nhu Hinh 3.
¢) Bai toan dong dién khong dbi
Cho mach dién c6 so @ nhu Hinh 4. Cho £ = 9V; r = 1€); bién tr& ¢6 dién trd toan
phan Ryn = 10Q; Ry = 1; R4 ~ 0; R, rat 1on. Phai dé C ¢ vj tri ndo dé cong suat tidu
thy trong toan bién tré 12 16n nhat? Gia tri 16n nhat 4y bang bao nhiéu.

Hinh 4. So @6 mach dién

* Buge 1: Xac dinh ham va dbi sb cua ham.
Dit Roa = , bai toan dan dén viée xac 1ap ham P, = f(x).
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* Budc 2: Xéac 1ap cac mdi lién hé cu thé ciia cac dir kién xuat phat va an sd phai tim.
Biéu dién cac mdi lién hé d6 dudi dang ham va ddi so.

Rew va Ren mic song song voi nhau, dién tr trong duong ciia Roas va Rew:
_ 2(10 — )

= 1
Ry 0 1)
bién tré ciia mach ngoai:
(10 — x)
Cuong do dong dién qua mach chinh:
E 9 90
I = - = ©)
R+r 14_%4_1 20 + 10x — 22

Cong suat tiéu thy trén toan bién tro:

‘ 810(10 —
By = Ry — 100 o) @)

(20 + 10z — 22)?

* Bugc 3: Tinh toan va minh hoa két qua v6i su hd tro cia phan mém.
+ Gia tri ciia x dé céng sudt tiéu thu trong toan bién tré I |6n nhit:
Giai phuong trinh vi phan bac mot:

Solve [E)x ( 810(10 - I)I 2) == 0,1}
(20 + 10x — x?2)

Két qua
{{:L’—)5},{J?—>5—\/€},{:L‘—>5+\/5}}

Tiép tuc giai phuong trinh vi phan bac hai:

Simplify {81.81. ( B10(10 - x)$)2> /- {{:L’ — 5}, {L — 5 — \/3} ; {»L =5+ \/3} H

(20 + 10z — 22
481 81
45" 3200 320/
Két qua cho thdy khi = = 5+ /5 thi f”(2) < 0, do d6 cOng suét tiéu thy trén toan
bién tro cuc dai khi Roa = (5 4+ V5N
Gié tri 1on nhat:

Simplify {(2?]13(1&1&;2/ {{1 — 5}, {1[7 — 5 — \/5} : {L — 5+ \/5}}}

81 81
10, —, —
U5 s)

Két qua thu duoc: {
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+ Minh hoa két qui:
Show [Plot [Py, {2, 0, 10}, PlotRange — {8, 10.5}, PlotStyle — {Red, Thick}, GridLincs
81 81
= {{5 5+5,5— \/B} , {10, = @}} , AxesLabel — { Reai(§2), Py(W)),
, 81 81 . o A
ListPlot [{{5, 10}, {5 + V5, ?} , {5 — 5, ?}} , PlotStyle — {Blue, P0111tblze[0.03]}]
Pp WL

105

100

95

9.0

85

Rem Ll

o 5 a 6 s ©
Hinh 5. Minh hoa gié tri cuc dai cia cong sudt tieu thu trong toan bién tré

3. Kétluan

Ngay nay toan hoc khong con la mdt nganh khoa hoc kho khan triru tugng, né dong
vai tro quan trong khong chi trong cac nganh khoa hoc tu nhién, ma ca nhiéu nganh khoa
hoc x& hoi khac. Trong d6, c6 thé noéi vat li hoc va todn hoc c6 mdi quan hé mat thiét,
khong thé tach roi. Trén day 1a mot trong nhitng Gmg dung ctia toan hoc vao vat 1i. Thay vi
trai qua cac cong thirc trong vat li, chlng ta c6 thé van dung phuong phap tim cuyc tri cta
ham sé dé tim dai lwong max, min trong bai toan vat li. Phin mém Mathematica dugc sir
dung dé thuc hién cac tinh toan va minh hoa két qua bai toén.
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