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Intended Learning Outcomes |

Intended Learning ILO-2
Outcomes (ILO) and

Performance Indicator
(PT)

Possesses profound knowledge of the basic concept mathematics

PI-1: An ability to explain basic mathematical concepts

PI-2: An ability to provide examples that are relevant to basic mathematical concepts

PI-3: An ability to determine solutions to simple problems using basic mathematical concepts

ILO-3

An ability to identify, explain and generalize simple mathematical
PI-1: An ability to identify simple mathematical problems

PI-2: An ability to explain simple mathematical problems

PI-3: An ability to generalize simple mathematical problems

ILO-4

An ability to use concept and fundamental technique of mathematics in solving simple mathematical

problems

PI-1: An ability to choose appropriate basic mathematical concepts and techniques in solving simple
mathematical problems

PI-2: An ability to illustrate simple mathematical problems based on appropriate basic mathematical
concepts and techniques

PI-3: An ability to solve simple mathematical problems using appropriate basic mathematical concepts
and techniques



https://sci.ilearn.unand.ac.id/

ILO-5

An ability formally and correctly proves a simple mathematical statements using facts and methods that
have been studied.

PI-1: An ability to identify formal structures and analogous forms in mathematics
PI-2: An ability to use facts and apply methods to prove simple mathematical statements

PI-3: An ability to present simple mathematical statement proof rigorously (sequentially and
conscientious)

PI-4: An ability to conclude or interpret result of the proving simple mathematical statement

ILO-6

Have ability data literacy and technology and can apply them in solving simple mathematical problems
or other relevant fields

PI-1: An ability to identify the right data and technology to solve simple mathematical problems or other
tields

PI-2: An ability to use data and technology and apply them to solve simple mathematical statements or
other areas

ILO-9

An ability to apply knowledge of mathematics in career and involve in life long learning

PI-1: An ability to carry out learning independently to deepen and expand the knowledge that has been
obtained

Course

Learning Outcomes |

Students are able to determine solutions to simple mathematical problems related to the function of two
variables. (ILO-2: PI-1, PI-2, PI-3)

Students are able to draw graphs related to the function of two variables manually and using
mathematical software. (ILO-6: PI-1, PI-2)

Students are able to identify and solve simple mathematical problems related to limits, derivatives, and
differentiability. (ILO-3: PI-1, PI-2, ILO-4: PI-1, PI-2, PI-3)

Students are able to identify and solve simple mathematical problems related to double integrals. (ILO-3:
PI-1, PI-2, ILO-4: PI-1, PI-2, PI-3 )




Students are able to generalize simple mathematical problems related to the function from Rn to Rm

5 (ILO-3: PI-3)

Students are able to compare solutions to problems related to vector calculus from various methods (ILO
6 4: PI-1, PI-2, PI-3)

Students are able to prove simple mathematical statements using appropriate facts and methods (ILO 5:
7| PI-1, PI-2, PI-3, PI-4)

Students are able to solve simple mathematical problems related to vector calculus independently (ILO-
8

9: PI-1)

Brief Description

In this course we will discuss functions of two or more variables, partial derivatives, limits and continuity,
differentiability, directed derivatives and gradients, chain rule, tangent planes and approximations, maximum and
minimum, Lagrange's method, double integrals over rectangles, repeated integrals, double integrals over non-
rectangular areas, double integrals over polar coordinates, application of double integrals, surface area, triple
integrals (Cartesian coordinates), triple integrals (cylindrical coordinates and spherical coordinates), vector fields,
line integrals, freedom and trajectory, Green's theorem on planes, surface integrals, Gauss's divergence theorem,
and Stokes' theorem.

Course Materials

1. Derivatives in n-dimensional space : Functions of two or more variables, partial derivatives, limits

and continuity, differentiability, directed derivatives and gradients, chain rule, tangent planes and
approximations, maximum and minimum, Lagrange's method,

Integrals in n-dimensional space : Double integral over rectangular, repeated integral, double
integral over non-rectangular areas, double integral over polar coordinates, application of double
integral, surface area, triple integral (Cartesian coordinates), triple integral (cylindrical coordinates
and coordinates ball),

3. Vector Calculus: vector fields, line integrals, freedom and trajectories, Green's theorem on planes,

surface integrals, Gauss's divergence theorem, and Stokes' theorem.

References

Main:




1. Dale Varberg, Edwin Purcell and Steve Rigdon, Calculus, Pearson, 2007, 9th ed

Additional: ‘

Learning Media

Software: Hardware:

e LMS Unand e Computer/Laptop
(http:/ /fmipa.ilearn.unand.ac.id /)

e Smartphone
e Zoom meeting

e Whatsapp
Team Teaching 1. Dr. Haripamyu
2. Zulakmal, M.Si
3. Efendi, M.Si

Assessment

Homework, Quizzes, Mid-Term exam, Final exam

Required courses

Calculus 1, Calculus 2, Analytical Geometry

Academic Norms
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Weekly Study Plan

Week(l/)Meet Course Outcomes (2) Ind(l;)a tor Assessment (4) Synchronous*
Face to face Offline Face to fa
©) (¢
1/1,2 CLO-1 e Discipline i . t coll Non test : Teaching and discussion:
Students are able to determine eIp e I cartyiiig ot cotiese
contracts X
solutions to simple _ Test - Explanation of Semester
mathematical problems ° Accur.ate understanding of related | Kuis1: 1% Learning Plan
related to the function of two material UTS: 5% - explanation of learning material
variables. (ILO-2: PI-1, PI-2 - explanation of the task
PL3) ’ ’ ! ! - explanation of the assessment
CLOS [2 X 2 X 50 minutes]
Students are able to draw
graphs related to the function
of two variables manually and
using mathematical software.
(ILO-6: PI-1, PI-2)
2/3-4 CLOA1 Non test : Tugas 1 (1,5%) Teaching and discussion:

Students are able to determine
solutions to simple
mathematical problems
related to the function of two
variables. (ILO-2: PI-1, PI-2,
PI-3)

Accurate understanding of related
material

Accuracy in answering assignment
questions

- Neatness in completing tasks

- Originality of task results

Test
Kuis 1: 1%
UTS: 2%

- Explanation of Semester
Learning Plan

- explanation of learning material

- explanation of the task

explanation of the assessment




Week / Meet
@®

Course Outcomes (2)

Indicator

G

Assessment (4)

Synchronous*

Face to face Offline
)

Face to fa

(¢

CLO-3

Students are able to identify
and solve simple mathematical
problems related to limits,
derivatives, and
differentiability. (ILO-3:PI-1,
PI-2, ILO-4: PI-1, PI-2, PI-3)

CLO-7

Students are able to prove
simple mathematical
statements using appropriate
facts and methods (ILO 5: PI-1,
PI-2, PI-3, PI1-4)

[2 X 2 X 50 minutes]

3/5-6

CLO-1

Students are able to determine
solutions to simple
mathematical problems
related to the function of two
variables. (ILO-2: PI-1, PI-2,
PI-3)

CLO-3

Students are able to identify
and solve simple mathematical
problems related to limits,

- Accurate understanding of related
material

- Accuracy in answering assignment
questions

- Neatness in completing tasks

- Originality of task results

- Assignment 1 (2%)
- Quiz1 (2%)
- UTS (5%)

Lecture:

Concept Explained

Discussion and Q&A of Lecture
Material

[2 x 2 x 50 minutes]




Week / Meet
@®

Course Outcomes (2)

Indicator

G

Assessment (4)

Synchronous*

Face to face Offline

©)

Face to fa

(¢

derivatives, and
differentiability. (ILO-3: PI-1,
PI-2, ILO-4: PI-1, PI-2, PI-3)

4/7-8

CLO-1

Students are able to determine
solutions to simple
mathematical problems
related to the function of two
variables. (ILO-2: PI-1, PI-2,
PI-3)

CLO-3

Students are able to identify
and solve simple mathematical
problems related to limits,
derivatives, and
differentiability. (ILO-3: PI-1,
PI-2, ILO-4: PI-1, PI-2, PI-3)

- Accurate understanding of related
material

- Accuracy in answering assignment
questions

- Neatness in completing tasks

- Originality of task results.

Kuiz 1: 1%
UTS: 2%

Lecture:

Concept Explained

Discussion and Q&A of Lecture
Material

[2 x 2 x 50 minutes]

5/9-10

CLO-1

Students are able to determine
solutions to simple
mathematical problems
related to the function of two
variables. (ILO-2: PI-1, PI-2,
PI-3)

- Accurate understanding of related
material

- Accuracy in answering assignment
questions

- Neatness in completing tasks

Non test : Tugas 3 (2%)

Test
Kuis 1: 1%
UTS: 3%

Lecture:

Concept Explained

Discussion and Q&A of Lecture
Material

[2 x 2 x 50 minutes]




Week / Meet
@®

Course Outcomes (2)

Indicator

G

Assessment (4)

Synchronous*

Face to face Offline
)

Face to fa

(¢

CLO-3

Students are able to identify
and solve simple mathematical
problems related to limits,
derivatives, and
differentiability. (ILO-3:PI-1,
PI-2, ILO-4: PI-1, PI-2, PI-3)

6/11-12

CLO-1

Students are able to determine
solutions to simple
mathematical problems
related to the function of two
variables. (ILO-2: PI-1, PI-2,
PI-3)

CLO-3

Students are able to identify
and solve simple mathematical
problems related to limits,
derivatives, and
differentiability. (ILO-3: PI-1,
PI-2, ILO-4: PI-1, PI-2, PI-3)

CLO-5

- Accurate understanding of related
material

- Accuracy in answering assignment

questions
- Neatness in completing tasks

- - Originality of task results

Quiz 1: 1%
UTS: 3%

Lecture:

Concept Explained

Discussion and Q&A of Lecture
Material

[2 x 2 x 50 minutes]




Week(l/)Meet Course Outcomes (2) Ind(l;)a tor Assessment (4) Synchronous*
Face to face Offline Face to fa
©) (¢
Students are able to generalize
simple mathematical problems
related to the function from Rn
to Rm (ILO-3: PI-3)
7/13-14 CLO-4 ) ) - Accurate understanding of related Non test : - Iéicnt:se:t Explained
Students arg able to 1der1t1fy material Discusiion End Q&A of Lecture
and solve simple mathematical - Accuracy in answering assignment Material
problems related to double Lestions [2 x 2 x 50 minutes]
. q
integrals
- Neatness in completing tasks
- - Originality of task results
MID-TERM EX/
8/15-16 CLO-4 ) ) - Accurate understanding of related UAS: 7% Iéecture:t Explained
Students are able to identify oncept bxplaine

and solve simple mathematical
problems related to double
integrals

CLO-5

material

- Accuracy in answering assignment
questions

- Neatness in completing tasks

- - Originality of task results

Discussion and Q&A of Lecture
Material
[2 x 2 x 50 minutes]




Week( 1/)Meet Course Outcomes (2) Ind(l?f)ator Assessment (4) Synchronous*
Face to face Offline Face to fa
() (
Students are able to generalize
simple mathematical problems
related to the function from Rn
to Rm (ILO-3: PI-3)
9/17-18 CLO-2 ® - Accurate understanding of related Iéecture:t Explained Kulial'l dan dis]
Students are able to draw material oneep? txpiame - Penjelasan m
. Discussion and Q&A of Lecture - penjelasan tu
graphs relzlated to the function - Accuracy in answering assignment Material
of two variables manually and sestions [2 x 2 x 50 minutes]
. . q [1 %2 x50 mer
using mathematical software. e Neatness in completine tasks
(ILO-6: PI-1, PI-2) pretng (Kondisi terten
o - - Originality of task results learning 40%)
CLO-4
Students are able to identify
and solve simple mathematical
problems related to double
integrals
10/19-20 CLO-4 ‘ ‘ o - Accurate understanding of related Non test : I(g:ecture:t N Kuliah dan dis]
Students are able to identify material oncept Expiaine - Penjelasan m
d sol . 1 thematical Test Discussion and Q&A of Lecture _ penjelasan tu
a?obSIZmVE :;2533 ?;a double - Accuracy in answering assignment Kuis2:1% Material )
P questions UAS: 0% [2x 2 x 50 minutes] [1 %2 %50 mer

integrals

CLO-5

- Neatness in completing tasks

e - - Originality of task results

(Kondisi terten
learning 40%)




Week(l/)Meet Course Outcomes (2) Ind(l;)a tor Assessment (4) Synchronous*
Face to face Offline Face to fa
©) (¢
Students are able to generalize
simple mathematical problems
related to the function from Rn
to Rm (ILO-3: PI-3)

11/21-22 CLO®6 o - Accurate understanding of related Non test : Tugas 7 (1,5%) Iéecture:t N Kulial'l dan disl
Students are able to compare material D?stiesiiorfgnaérg S A of Lecture - Penjelasan m
solutions to problems related . . : Test Material - penjelasan tu

. ® - Accuracy in answering assignment Kuis 2: 1% ateria
to vector calculus from various . [2 x 2 x 50 minutes]
questions UAS: 2% [1 %2 %50 mer
methods (ILO 4: PI-1, PI-2, PI-
3) ® - Neatness in completing tasks
(Kondisi terten
e - - Originality of task results learning 40%)

12/23-24 CLO6 o - Accurate understanding of related Non test : Tugas 8 (1,5%) Téecture:t — Kuliah dan dis]

Students are able to compare material D(_’ncep_ P E:;IS&A Lect - Penjelasan m
. 1SCUSS10N ant Oor Lecture 3
solutions to problems related . . : Test Material - penjelasan tu
. ® - Accuracy in answering assignment Kuis 2: 1% ateria

to vector calculus from various questions UAS: 2% [1x 2 x 50 minutes] %2550

methods (ILO 4: PI-1, P1-2, PI- $2% (1250 mer
3) ® - Neatness in completing tasks o
- - Originality of task results ;Kon.dlst&)e;t)em
earning 40%

13/25-26 CLO-5 ® - Accurate understanding of related Non test : Tugas 9 (1,5%) Iéecture: . Kuliah dan dis|
oncept Explained - Penjelasan m

Students are able to generalize
simple mathematical problems
related to the function from Rn

to Rm (ILO-3: PI-3)
CLO6

material

- Accuracy in answering assignment
questions

® - Neatness in completing tasks

Test
Kuis 2: 1%
UAS: 3%

Discussion and Q&A of Lecture
Material
[2 x 2 x 50 minutes]

- penjelasan tu

[1 %2 %50 mer




Week(l/)Meet Course Outcomes (2) Ind(l;)a tor Assessment (4) Synchronous*
Face to face Offline Face to fa
6) (¢
Students are able to compare |, __ Originality of task results (Konfiisi te:rtem
solutions to problems related to learning 40%)
vector calculus from various
methods (ILO 4: PI-1, PI-2, PI-3
14/27-28 CLOY7 o - Accurate understanding of related Non test : Tugas 10 (1,5%) Iéiiltgs;:t Explained Kl#ialr'l <lian disl
. - Penjelasan m
S.tud(;nts arﬁ able ‘to {)rove material Test Discussion and QA of Lecture ] pen}elasan tu
simple mathematica ® - Accuracy in answering assignment Kuis 2: 1% Material -
statements using questions UAS: 7% [2525 50 minutes] [2 % 2 50 mer
appropriate facts and ® - Neatness in completing tasks o
methods (ILO 5: PI-1, PI-2, e - - Originality of task results (KonFl is1 terten
PL-3, PI-4) & y learning 40%)
CLO S8
Students are able to solve
simple mathematical
problems related to vector
calculus independently
(ILO-9: PI-1)
16 FIT

1 credit = 50 minutes face-to-face meeting, 60 minutes structured study, 60 minutes independent study
Each meeting duration is 2 credits = 2x50 minutes



Indicators, Criteria, and Assessment Weights

1. Assessment weight for each Assessment

NO Assessment Weight (%)
1 Mid-Term Exam 35
2 Final Exam 35
3 Homework 15
4 Quiz 15
TOTAL 100

2. Assessment weight for Intended Learning Outcome




CLO-1:15 %
CLO-2:15 %
CLO-3:15 %
CLO-4:15%
CLO-5:10 %
CLO-6: 10%
CLO-7:10%
CLO-8:10%

Assessment Plan Table:

CLO

Assessment

Homework (%0)

Quizess (%) Mid-Term Exam
(%)

Final Exam (%)

Weigth (%)

Students are able to
determine solutions to
simple mathematical
problems related to the
function of two
variables. (ILO-2: PI-1,
PI-2, PI-3)

12

15

CLO-2

Students are able to
draw graphs related to
the function of two
variables manually and

10

15




using mathematical
software. (ILO-6: PI-1,
PI-2)

Students are able to
identify and solve
simple mathematical
problems related to
limits, derivatives, and
differentiability. (ILO-
3: PI-1, PI-2, ILO-4: PI-1,
PI-2, PI-3)

15

15

Students are able to
identify and solve
simple mathematical
problems related to
double integrals (ILO-
3: PI-1, PI-2, ILO-4: PI-
1, PI-2, PI-3)

15

CLO-5

Students are able to
generalize simple
mathematical problems
related to the function
from Rn to Rm (ILO-3:
PI-3)

10

Students are able to
compare solutions to
problems related to
vector calculus from

10




various methods (ILO
4: PI-1, PI-2, PI-3)

CLO7

Students are able to
prove simple
mathematical
statements using
appropriate facts
and methods (ILO
5: PI-1, PI-2, PI-3, PI-
)

10

CLO S8

Students are able to
solve simple
mathematical
problems related to
vector calculus
independently
(ILO-9: PI-1)

10

Total

15

15

35

35

100

Information:
TK: Group ask




Matrix of CLO and ILO

ILO
1 2 3 4 5 6 7 8 9
CLO
PI PI PI PI PI PI PI PI PI
2 2 2 2 4 11 3 2
1 v
2 v
3 v v
4 v v
5
6 v
7 v
8







