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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

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 tot 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: Sé hoc,
Dai s6, Giai tich, Hinh hoc, Xéac suat, Thong ké, toan
ung dung...

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

Tuy nhién, hién nay website ndy méi chi ho trg
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 cuia chiing, vi du 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 gidi han cia cac
ham phirc tap, tir d6 gitp 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 véi giai thich chi tiét timg budc
va v& d0 thi cia ham sd can tinh. Dbi v6i gidi han
mdt phia, viéc cung cip dd thi ham sé s& giup sinh
vién hiéu rd hon vé ban chét 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 rd 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) = x3 (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 [ x2sin® (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 phirc 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

[

Wa—alit

v 200 U |

| \

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 tirng budc, giup sinh vién tu hoc va 6n
tap hi€u qua. Voi ting budc giai, cong cu dua ra cac
nguon tham khdo hitru ich danh cho gidng 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 cic
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...

1T
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Sau day 1a mot vi du vé bai toan tng 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 1o 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
[*1 | 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 x* - 6:

A= .upper\\xl — (x* - 6)|dx

lower

Hint: Note that we can use geometric intuition to help

ompute this integral

Plot y = |x| and y = x” — 6 to observe that the curves intersect to create one

bounded region, whose area is represented by A

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

A
]

Hint: What do these ¢

These points of intersection indicate the lower and upper bounds for integration
i > :
for the area between |x| and x~ - 6. Thus we have:

3 )
A= [ [bel - (x* = 6)|dx
J-3
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STEP 6

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

Compute ]"‘<||.x‘| (x? 6)| dx noting that for -3 < x < 3, |x] is strictly greater than
x* - 6 s0 we can simplify |lx| - (x* - 6)| to [6 - x? + |x

Answer:

3 P
A= 6- x> +|x|) dx =27
[ (6= s ax=[27)

3. Két luin

Bai viét gidi thiéu cong cu Wolfram|Alpha 1a mot
cong cu hiéu qua trong giang day va hoc tap mon
Giai tich tai truong Pai hoc Vinh. N6 da dugc st
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 mét tro thu déc luc trong vi€c nang cao chét
luong giang day va hoc tap cac khai ni€ém quan trong
cua mon Giai tich ¢ bac dai hoc.
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vién Chinh tri khu vuc I

Chau Minh Phwong: Gidi phap nang cao chit luong hoat dong day hoc mon Gido duc Qubc phong va An ninh tai Trudng
Pai hoc Tra Vinh

Nguyén Vin Luyén: Nang cao chét lrong hoat dong ngoai khod mén Giao duc Quéc phong an ninh cho sinh vién Trudng
Pai hoc Su pham K¥ thuat Vinh

Hoang Lé Thu Thuy: Déi méi phuwong phdp day hoc mén Vé thudt cong an nhan déan theo hudng tich cyee cho sinh vién
Truong Pai hoc Canh sat nhan dan hié¢n nay

Nguyén Pire Hanh: Nghién ctru xay dung hé thong bai tap nang cao thé luc chung cho nam hoc vién khoa K308 Truong
Cao dang Canh sat nhan dan I1

Hoang Cdng Minh: Cac yéu t6 anh hudng t6i hoat dong thé duc thé thao ngoai khoa cua sinh vién Truong Pai hoc Su
pham K§ thuat Vinh

Tran Thi Cang: Nghién ctru xdy dung tiéu chuin danh gia trinh d6 k¥ thuat co ban cho nam sinh vién hoc Giao duc Thé
chét 4 mén Ciu 16ng Truong Pai hoc Ngan hang Thanh phd H6 Chi Minh hoc ky II nim 2023-2024

Huynh Hiru Hiéu: Xay dung tiéu chuin danh gia trinh d¢ k¥ thudt co ban cho nam sinh vién hoc Gido duc Thé chéit 5
mon Bong da Truong Pai hoc Ngan hang Thanh phé H6 Chi Minh Hoc ky I nam 2024-2025

Huynh Minh Ngoc: Nghién ctru sy phat trién thé chét va hd trg tré em phat trién thé chat

Phan Ngoc Huy: Nghién ctru xay dung tiéu chudn danh gi4 trinh d6 ky thuat co ban cho nam sinh vién hoc Gido duc
Thé chit 4 moén Bong chuyén tai Truong Dai hoc Ngan hang Thanh phd Hd Chi Minh trong hoc ky Il nim hoc 2023-2024
Ngé Thi Oanh, Bii Thi CAm Dwong, Vi Quang Huwng, Nguyén Vin Tong: Ung dung thuec tai 4o 3d trong s hod phong
trung bay tai Hoc vién Phu nlt Viét Nam

Ngé Thi Thu Huyén: Nghién ciru Marketing trong hoat dong thong tin tu lidu

Lé Quang Hing, Lai Thi Hong Linh, Bui Trin Tuyét Hanh, Nguyén Thi Thity Tién: Phat trién k§ nang xa hoi cho tré
5 - 6 tudi ¢ trudng mam non - Developing social skills for 5 - 6 year old children in preschool

Duwong Thi My Tién, Pham Phwong Tam: Thyc trang phat trién doi ngil gido vién lam Téng phu trach Doi & cac truong
tiéu hoc thanh Phé My Tho, Tinh Tién Giang

Nguyén Thi Lé Hing: Mot s6 giai phap nang cao chit luong sinh hoat chuyén mon ciia té Ngoai ngir & Truong Trung hoc
phd thong Thanh Sen, Thanh phd Ha Tinh

Nguyén Thi Thu, L& Ngoc Diing: Pao tao ngudn nhin lyc chat lwong cao nganh Truyén thong marketing & Viét Nam
hién nay

Nguyén Thi Lién, Pao Lan Anh: Dao tao ngudn nhan lyc nganh Marketing thoi ky cach mang cong nghiép 4.0

Buii Nguyén Tuéin Anh, Phan Phong Vii: Cac yéu t6 anh huong dén két qua hoc tap truc tuyén cua sinh vién dai hoc tai
tinh Pdng Nai - Factors affecting online learning outcomes of university students in Dong Nai

Nguyén Thi Ngoc Tam: Phong tranh bao luc cho tré miu gido 5-6 tudi tai mot sb trudng mam non trén dia ban tinh Binh
Duong

Dao Thi Hung: Téng quan vé& hoc sau

Vii Cong Thuwong: Vai trd cia gia dinh trong viée gido duc hudng nghiép cho hoc sinh Trung hoc phd théng & Viét Nam
hién nay - The role of families in career education for high school students in Vietnam today

Ta Phwong Hung, Lé Thi Mdng Thuong: Sang tao, déi méi trong hoat dong giang day va nghién ctru khoa hoc tai
Truong Dai hoc Tra Vinh trong bdi canh hién nay

Nguyén Vin Quéc Diing, Trin Thi Toan: Thyc trang hoat dong nghién ciru khoa hoc ciia giang vién Truong Dai hoc
Thé dyc thé thao Da Ning

Vii Thi Cic: Kho khin va thach thirc trong dinh huéng nghé nghiép cia hoc sinh trung hoc phd thong trong bdi canh
hién nay

Huynh Minh Hau, Pinh Vin Quyén: Pdo tao gido vién gido duc qubc phong va an ninh theo dinh huéng phat trién
pham chét, nang luc trong tinh hinh mé&i - Training teachers of national defense and security education in the direction of
developing qualities and capacities in the new situation
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Nguyén Thi Ngoc Ha, Hb Thi Hién Lwong: Bién phap phat trién doi ngii gido vién cac trudng trung hoc co s¢ huyén
Cén Puérc, tinh Long An - Measures for Developing the Teaching Staff in Middle Schools in Can Pude District, Long
An Province

Pham Héong Son: Mot s6 kinh nghiém chon dé tai nghién ctru khoa hoc vé linh vure phép 1y cho sinh vién

Pham Thi Nhuén: Thyc trang giao duc y thirc phap ludt cho sinh vién Truong Pai hoc Y khoa Vinh

Nguyén Hoai Anh, Nguyén Vin Vwong va nhém nghién ciu: Thuc trang t6 chirc hoat dong gido duc tich hop phong
tranh tai nan bom min, vét nd & tiéu hoc - Current status of integrated education activities for landmine and explosive
accident prevention in primary schools

Lo Thi Huyén Trang: Tang cudng gido duc sinh vién dai hoc dam béo an ninh mang va tra ctru tai liéu tham khao
Nguyén Thi Khién: Str dung phuong phap Nghién ciru tai liéu méi trong day hoc phat huy ning luc nguoi hoc

Nguyén Thi Thity Ngoc: Vai trd ctia gido vién chi nhiém trong viéc xay dung Ldp hoc hanh phiic

Nguyén Thi Vui: Phat trién niang luc thich tng véi sy thay ddi trong hoat dong nghé nghiép cia gido vién mim non
Tran Thi Hong, Pham Thi Uyén: Gido duc gidi tinh cho hoc sinh trung hoc co s& théng qua Hoat dong trai nghiém

Vii Mai Duyén, Nguyén Thi Di¢u Thuy: Poi mdi cong tic gido duc gid tri dao dirc cho sinh vién ¢ cac trudng cao ding,
dai hoc hién nay dua vao quan diém giao duc dinh hudng phat trién nang lyc

Pham Vin Thanh: Tao lap k¥ ning hoc tap hiéu qua déi véi sinh vién

Tran Tuén Phong, Ping Pinh Tién: Gido duc khai phong va mét sb goi ¥ cho gido duc dai hoc & Viét Nam hién nay
Hoang Thi Hanh: Gio duc k¥ ning tu duy ning cao chat lugng dio tao ngudn nhan luc vi muc tiéu phat trién bén viing
Trin Minh Tudn DS Kim Pat Bui Thi Minh Tuyét: Bién phép cai tién cong tac tu vin tuyén sinh tai Truong Dai hoc
Kién triic Thanh phé HS Chi Minh

Trin Minh Tuédn: Nghién ctru vai trd ciia cac bén lién quan dén tu vin hudng nghiép cho hoc sinh trung hoc phé thong
Trin Minh Tuén, Pu Vin Trang: Thyc trang tu van tuyén sinh tai Truong Dai hoc Kién trac Thanh phd H6 Chi Minh:
Panh gi4 ciia sinh vién nam thir nhat

Nguyén Hoang Diing: Gigo duc tré em nhdp cu tai Binh Duong, tiép can tir khia canh quyén con ngudi.

Nguyén Giang Lam: Phat trién ning luc tu duy séng tao ciia sinh vién su pham céc Trudng Dai hoc khu vire Pdng bang
Song Ciru Long

Mai Xuan Dat: Giai phap phat trién dang vién trong sinh vién ciia Khoa Cong nghé Théng tin Trudng Dai hoc Ha Long
L& Viét Anh: Nhu ciu tham gia cic hoat dong sang tao tai cac khong gian sing tao ctia ngudi dan Ha Noi

Luwong Lan Mai: Cong nghiép vin hoa - kinh nghiém ciia mét s6 nuwéc va bai hoc cho Viét Nam

QUAN LY GIAO DUC - EDUCATION MANAGEMENT

Trin Thuy Vinh Déng Nghi: Bién phép quéan 1y hoat dong day hoc theo dinh huéng STEM & trudng tiéu hoc Lé Thanh
Tén Quén 4, TP HO Chi Minh

Trén Vin Lei: Bién phap quan 1y chuyén ddi sb trong hoat dong day hoc & truong Trung hoc co s Trudng Thanh thanh
phd Thu Birc, thanh phé H5 Chi Minh

D& Thi Thu Trang, Bui Thu Giang, Nguyén Thi Huyén Lwong: Ung dung cong nghé thong tin trong quan Iy hoat dong
hop tac phat trién tai Truong Dai hoc Thu d6 Ha Noi

Lé Thi Thu Ha: Véan dung ly thuyét td chirc biét hoc héi trong quan 1y sinh hoat t& chuyén mén ¢ hé théng gido duc FPT
Nguyén Cao Phong: Quan Iy Dam bao chat lugng dao tao theo tiép can Quan 1y chét lugng tong thé (TQM) & cac truong
dai hoc.

Vin Thi Ngoc Bich: Bién phap quan Iy danh gia két qua hoc tdp mén Tiéng Anh vi su tién bo ciia hoc sinh & Trudng tiéu
hoc I sic Niu-ton

Nguyén Huynh Anh Thu: Quéan 1y xay dung méi trudng hoc tap tich cuc, sang tao cho hoc sinh cac truong Tiéu hoc
tinh Binh Duong

Luwong Hoang Hén, Nguyén Cao Phong: Quén Iy hoat dong tw hoc cta sinh vién Truong Pai hoc Xy dung mién Tay
trong tu chu dai hoc

Pham Nguyén Xuén Nguyén: Mot sb khuyén nghi trong cong tac quan 1y gido duc ki ning mém cho sinh vién truong
cao ding

Nguyén Thi Ngoc Ha, Nguyén Thi O Ren: Quan Iy hoat dong bdi dudng chuyén mén cho gido vién cac truong mam
non ¢ thanh phd Tan An, tinh Long An - Management of Professional Development Activities for Preschool Teachers
in Tdn An City, Long An Province
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