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Abstract: The paper presents some applications of the Wolfram|Alpha tool in teaching and learning
Calculus, a subject with many abstract concepts for students. The tool facilitates quick calculations of
complex problems, visualizes them with graphs, and provides detailed step-by-step solutions with guiding
questions (hints). Wolfram|Alpha actively contributes to enhancing the quality of teaching and learning

Calculus at Vinh University.
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1. Pit vin dé

Mon Gidi tich trong chuong trinh toan bac dai
hoc 1a mot linh vuc co ban va quan trong, khong chi
cung cap cac cong cu toan hoc manh m& ma con rén
luyén kha nang tu duy logic va phan tich. Tai truong
Pai hoc Vinh, day la mon hoc nén tang dugc giang
day cho cac khdi nganh khac nhau nhu Ty nhién va
K¥ thuat, Kinh té... Mot trong nhimng khai niém co
ban cua Giai tich 1a gioi han, dao ham, tich phan,
chudi v6 han... tuy nhién nhitng khai niém nay kha
triru twong va kho hiéu vé mat ban chét dbi véi sinh
vién.

Wolfram|Alpha 1a mét cong cu hd trg gidng day
Giai tich hiéu qua, cho phep giang vién va sinh vién
nhanh chéng tinh toan, v& d6 thi va kiém tra cac budc
giai toan phirc tap. Str dung Wolfram|Alpha gitp tiét
kiém thoi gian trong vi¢c thuc hién cac phép tinh
phirc tap, dong thoi cung cip mot moi trudng truc
quan dé minh hoa va hiéu sdu hon vé cac khai niém
Gidi tich. Cong cu nay khong chi tang cuong kha
nang ty hoc ma con tao diéu kién cho giang vién tap
trung vao viéc giang day cac khia canh 1y thuyét va
ung dung ciia mon hoc.

2. N§i dung nghién ctru
2.1. Gidithiéu to“?ng quan vé cong cu Wolfram|Alpha

Wolfram|Alpha la mot cong cu duoc tao ra va
phat trién boi Stephen Wolfram va cong ty ciia 6ng
1a Wolfram Research (mét cong ty da qudc gia cua
M¥). N6 duge xdy dung tir 36 ndm phat trién ngon
ngtt Wolfram (mo¢t ngon ngir 1ap trinh da mo hinh) va
phin mém Mathematica. Website nay dwoc Stephen
Wolfram cong bd vao thang 3 nam 2009, va duogc
phat hanh cho cong chiing ngay 18 thang 5 nam
2009. Wolfram|Alpha la mét cong cu tinh toan su
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dung dir liéu dugc chon loc va cac thuét toan dé tinh
toan cau tra 101 va tao bao cdo phan hdi cac truy van.
N6 dugc thiét ké dé cung cap kién thirc cap chuyén
gia trong rat nhiéu linh vuc, bao gém toan hoc, khoa
hoc, k¥ thuat, théng ké, dia 1y, lich sir, Am nhac, ngon
ngir hoc, thé thao, tai chinh, van héa va cudc sdng
hang ngay. Wolfram|Alpha chon loc dir li¢u tir cac
ngudn hoc thuét va thuong mai, bao gdm cac co quan
chinh phd, co s¢ dit liéu khoa hoc va sach tham khéo,
tan dung mot bo suu tap rong lon cac thuat toan, dir
liéu va cong nghé tri tu¢ nhan tao.

Pbi voi mon Toan hoc, website Wolfram|Alpha
cling c6 nhitng tinh ning uu viét d& mang lai trai
nghiém cho nguoi hoc mét cach tdt nhat:

Giao dién tryc quan, dé dang thao tac; c6 phién
ban web va app dé dung trén mdy tinh hodc dién
thoai.

Pa dang chu dé tim kiém vé toan hoc: S6 hoc,
Dai s6, Giai tich, Hinh hoc, Xéac suat, Thong ké, toan
ung dung...

Tinh toan dugc nhiing bai todn phuic tap va cod
hinh anh d6 thi truc quan hoa.

Tuy nhién, hién nay website ndy méi chi ho tro
6 ngdn ngir va chua co6 ngdn ngit tiéng Viét. Do d6
giang vién va sinh vién can biét tiéng Anh dé sir dung
website dugc tot hon.

V61 mon Giai tich danh cho sinh vién bac dai hoc,
Wolfram|Alpha 1a mot cong cu tuyét voi dé tinh toan
vé gioi han, dao ham, tich phan cting nhu cac (ng
dung cua chiing, vi dy nhu duorng tiép tuyén, cuc tri,
d6 dai cung, dién tich hinh phing... Sau diy 1a mot
s6 tng dung cua cong cu ndy dé nang cao hiéu qua
cua viéc giang day mon Giai tich cho sinh vién tai
truong Pai hoc Vinh.
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2.2. Tinh toan va truc quan hoa cdc khdi niém co
bdn trong Gidi tich

Wolfram|Alpha 12 mt cong cu manh mé trong
viéc ho tro giang day cac khai niém co ban cua Giai
tich nhu gidi han, dao ham va tich phan.

Trong viéc giang day khdi niém gidi han,
Wolfram|Alpha c6 thé tinh toan giéi han cia cac
ham phirc tap, tir d6 giup sinh vién hiéu rd hon vé
khai niém nay. Vi du, dbi v6i bai toan tim gio1 han
Li_)omn(:# Wolfram|Alpha s€ nhanh chong cung
cap két qua cung v6i giai thich chi tiét timg budc
va v& d0 thi cia ham sd can tinh. D4i v6i gidi han
mdt phia, viéc cung cap dd thi ham sé s& giup sinh
vién hiéu rd hon vé ban chit ctia khai niém nay. Hinh
anh d6 thi duéi day 1a két qua cua bai toan: Cho
f(x):{xz xXS2

5x —7 ,x=>2
va gioi han phai: lim, f ().

Tinh gidi han trai: lim f(x)
x—2

‘ lim (sin x - x)/x'3 as x->0

£ NATURAL LANGUAGE | [Fa MATH INPUT

Limit

sin(x)=x 1

lim
x=0 x3 )

Limit from the left

lim

X< 2] _
x=2

2
{Sx—T x>2

Limit from the right

x? x=s2
!im[{' i ]
x-2* 5x-7 x>2

Plot

Véi dao ham, cong cu nay ho trg viéc tinh
toan dao ham cua cdc ham so tur don gidn dén
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phtic tap, dong thoi minh hoa bang do thi dé sinh
vién c6 thé hinh dung 1 rang hon vé y nghia hinh
hoc cia dao ham. Chang han, khi tinh dao ham
cua ham f (x) = x*sin(x), Wolfram|Alpha khong
chi dua ra két qua f ' (x) = x* (4sin(x) + x cos x)
ma con v& dd thi dé so sanh gitta ham s va dao
ham cua no.

Trong tich phan, Wolfram|Alpha hd trg tinh toan
ca tich phan xac dinh va tich phan bat dinh. Vi duy,
dé giai tich phan [ x2sin3 (x) dx, cong cu s& cung
cap két qua nhanh chong, gitp sinh vién thiy duoc
quy trinh tinh todn mot cach truc quan va chinh xac.
Ngoai ra, Wolfram|Alpha ciing c6 thé giai cac bai
toan tich phan phic tap hon, ching han nhu tinh tich
phan cua cac ham chira can bac hai, luong giac hodc
logarit.

Indefinite integral
{.xl sin®(x) dx =

1
ﬁ(_sl(_\_z — 2) cos(x) + (9.x* - 2) cos(3 X) — 6.x (sin(3 x) — 27 sin(x)))

Plots of the integral

[
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2.3. Gidi tirng budc (Step-by-step solutions) va dwa
ra goiy (Hints)

Wolfram|Alpha con gitp giang day cac khai niém
nay thong qua viéc cung cip cac bai toan mau va giai
thich chi tiét tig budc, giup sinh vién tu hoc va 6n
tap hi€u qua. Voi ting budc giai, cong cu dua ra cac
nguon tham khao hitu ich danh cho giang vién khi
day hoc cac bai toan can tinh toan qua nhiéu bude.

Giai tich c6 nhiéu tmg dung khac nhau dé tinh
toan cac thudc tinh va mé ta dic diém cua cac ham
$0, duong cong, bé mat, vat thé va nhiéu doi tuong
toan hoc khac. Khai thac Wolfram|Alpha vé cac Gmg
dung cua giéi han, dao ham va tich phéan, ta co thé
tim cac tiém can, tiép tuyén va phap tuyén cua cac
duong cong; tinh chiéu dai cung; tim diém ky di va
diém ding ctia ham sb; kham phd cac mién ting va
giam ciia duong cong; tinh dién tich mién phang tao
boi 2 duong cong...
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Sau day 1a mot vi du vé bai toan mg dung trong
Giai tich c6 st dung cong cu Wolfram|Alpha: Tinh
dién tich mién phang giéi han boi 2 duong cong:
v =|x| va y = x2 —6. Cong cu cho ra 101 gidi
gdm 6 bude chi tiét, mdi bude déu co cau hoi goi ¥
va 10i giai thich chi tiét, ddc biét c6 dd thi miéu ta
mién phing can tinh dién tich.

STEP 1

Find the area between the following two curves:

y=|x|andy=x2—6

STEP 2

Hint: The area between two curves, f and g, is defined as
[]‘N f(x)-g(x)| d x, the integral of the absolute

difference of the curves between their points of
intersection

Set up the integral to compute the area between |x| and 2 -6

A= J'upper\m — (x* - 6)|dx
lower

STEP 3

Hint: Note that we can use geometric intuition to help
compute this integral

Plot y = |x|and y = x2
bounded region, whose area is represented by A.

Hint: To find the bounds on x for A, we need to find the

intersections of | x| and x“ -6

2 . .
Solve the equation |x|= x~ - 6 to get the points of intersection.

x=3

|x=-3

STEP 5

Hint: What do these solutions mean?

These points of intersection indicate the lower and upper bounds for integration

for the area between |x| and x* — 6. Thus we have:

3
A= I [kl = (x* - 6)| dx
J-3
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6 to observe that the curves intersect to create one
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STEP6

Hint: Now that we know the integral for the area between y =
| x| and y = x“ - 6, what is left to do?

Compme‘[f‘j\\.\‘\ (x? 6)|x noting that for -3 < x < 3, |x|is strictly greater than
x* - 650 we can simplify x| - (x* - 6)[ to |6 - x* + |x{];

Answer:

. _
A= | (6-¥*+px)dx=[27
[l o5,

3. Két ludn

Bai viét gi6i thiéu cong cu Wolfram|Alpha 1a mot
cong cu hi¢u qua trong gidng day va hoc tap mon
Giai tich tai truong Pai hoc Vinh. N6 da dugc su
dung nhu mdt cong cu dé truc quan hoa dd thi cua
cac ham toan hoc, tinh toan, giai quyét van dé. Cong
cu nay la mot trg thu déc luc trong vi¢c
nang cao cht lugng giang day va hoc tap
cac khai niém quan trong cia mon Gidi
tich & bac dai hoc.
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