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Program PLO study program that is charged to the course
Learnin
Outcom%s PLO-5 Have social competence and personality competence in mechanical engineering education
(PLO) PLO-10 Have an understanding of mathematics and basic mechanical engineering

Program Objectives (PO)

PO-1 Able to understand and explain number system material

PO -2 able to understand and calculate vectors

PO -3 Able to define, draw and calculate functions

PO -4 Able to solve function limits

PO -5 Understand the definition and properties of derivatives and be able to find derivatives of various functions
PO -6 Able to understand the application of the derivative of a function

PLO-PO Matrix

P.O PLO-5 PLO-10

PO-1

PO-2

PO-3

PO-4

PO-5

PO-6

PO Matrix at the end of each learning stage (Sub-PO)

P.O Week
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

PO-1

PO-2

PO-3

PO-4

PO-5

PO-6
Short Study of the basics of mathematics through understanding the concepts of theorems and their application to various problems including real
Course number systems, complexes, vectors, functions, function limits and continuity, graphs of functions, polar coordinates, derivatives of functions

Description along with their application to straight line equations, minimum maximum values and rate changes related fields so that students can apply
them in the field of mechanical engineering
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[2]. Kreyzig Erwin, Advance Engineering Mathematic, Edisi ke-7, John Wiley, 1993

[3]. Paul A. Calter, MSME & Michael A. Calter, PH.D, Technical Mathematics with Calculus, 2011, John Willey & Sons Inc.
Wesleyan University, United Stated of America
[4]. Huw Fox & W. Bolton, Mathematics for Engineers and Technologists, 2002, Elsevier Science & Technology Books, ISBN:
0750655445

Supporters:

Supporting
lecturer

Dany Iman Santoso, S.T., M.T.
Heru Arizal, S.Pd., M.M., M.Pd.

Help Learning,
Learning methods,

E;r::ad ﬁgm:ﬁz a Evaluation Student_ Assign_ments, Learn_ing Assessment
Week- | ta [ Estimated time] materials Weiaht (%
ge [ References ] eight (%)
(Sub-PO) Indicator Criteria & Form Offline ( Online ( online)
offline )
(1) (2) (3) (4) (5) (6) (7) (8)
1 Able to explain and 1.Explain the Criteria: Brainstorming | Brainstorming Material: 5%
understand the real types of numbers 1.Full marks are | discussions discussions and Number
number system, N . N ~ " f
inequalities and starting from the obtained if you | and problem problem-based learning | Systems (Real
absolute values as simplest do all the based learning | 2 X 50 numbers,
well as the numbers to the questions 2X50 absolute
Cartesian most complex correctly values,
coordinate system. numbers 2.Incomplete ::noen?uiggles’
2.Explains radical marks, if there is numzers)
power numbers an answer to a References:
and their question that is [1]. Spiegel,
mathematical not correct, the Murray R,
operations. score is Advanced
3.Explain and be adjusted Calculus,
able to solve according to the Schaum's
equations and score per point Series, Mc.
inequalities of the question Graw Hill,
Singapore,
Form of 1981
Assessment :
Participatory
Activities, Tests
2 Understand the 1.Explains the Criteria: Problem-based | Problem-based Material: 5%

definition of vectors
and relations and
vector algebra
operations and be
able to calculate
the angle formed
by 2 vectors
calculate the area
of a parallelogram
and be able to
calculate the
volume of a
parallelepipedum

definition of
vectors and
relations and
vector algebra
operations
2.Calculating the
angle formed by
2 vectors
calculates the
area of a
parallelogram
and calculates
the volume of a

parallelepipedum

1.Full marks are
obtained if you
do all the
questions
correctly

2.The score is not
full, if there is an
answer to a
guestion that is
not correct, the
score is
adjusted
according to the
score per point
of the question

Form of
Assessment :
Participatory
Activities, Tests

learning and
discussion
2 X 50

learning and discussion
2 X 50

definitions of
vectors and
relations and
vector algebra
operations.
Reference:
[1]. Spiegel,
Murray R,
Advanced
Calculus,
Schaum's
Series, Mc.
Graw Hill,
Singapore,
1981

Material:
definitions of
vectors and
relations and
vector algebra
operations.
Reference:
[2]. Kreyzig
Erwin,
Advanced
Engineering
Mathematics,
7th Edition,
John Wiley,
1993




Understand the 1.Explains the Criteria: Problem-based | Problem-based Material: 5%
gﬁgn;g%?igrﬁgg%tgrs definition of 1.Full marks are Igarnlng_ and learning and discussion vector_algebra
vector algebra vectors and obtained if you discussion 2X50 operations,
operations and be relations and do all the 2X50 angles formed
able to calculate vector algebra questions by 2 vectors,
Lhezangk? formed operations correctly area"ofl a
c.)allcu\llgt?a%se area 2.Calculating the 2.The score is not gﬁ&angﬂrjm
of a parallelogram angle formed by full, if there is an volume of the
and be able to 2 vectors answer to a epipedum .
sg:ﬁlrjr!aetgftl;e calculates the question that is Reference:
parallelepipedum area of a not co_rrect, the [3]. Paul A.
parallelogram score is Calter, MSME
and calculates adjusted & Michael A.
the volume of a according to the Calter, PH.D,
parallelepipedum score per point Technical
of the question Mathematics
with Calculus,
Form of 2011, John
Assessment : Willey & Sons
Participatory Inc. Wesleyan
Activities, Tests University,
United States
of America
Understand the 1.Explains the Criteria: Problem-based | Problem-based Material: 5%
gﬁg”r'é'ggig;g’g%tgfs definition of 1.Full marks are | learning and learning and discussion | vector algebra
vector algebra vectors and obtained if you discussion 2 X 50 operations,
operations and be relations and do all the 2X50 angles formed
able to calculate vector algebra questions by 2 vectors,
Lhezanglti formed operations correctly area"ofl a
cglcu\llgt(;%se area 2.Calculating the 2.The score is not gﬁéangﬂgm
of a parallelogram angle formed by full, if there is an volume of the
anld bletabtlr? to 2 vectors answgr toa ' epipedum .
Sglﬁlrlni %f ae calculates the question that is Reference:
parallelepipedum area of a not correct, the [3]. Paul A.
parallelogram score is Calter, MSME
and calculates adjusted & Michael A.
the volume of a according to the Calter, PH.D,
parallelepipedum score per point Technical
of the question Mathematics
with Calculus,
Form of 2011, John
Assessment : Willey & Sons
Participatory Inc. Wesleyan
Activities, Tests University,
United States
of America
Able to define 1.Explain the Criteria: Problem-based | Problem-based Material: 5%
Lunndcélrg?zfﬁd various definition of 1.Full marks are Ie_aming_ and learning and discussion funf:t@c_)n
functions, be able function obtained if you | discussion 2X50 def!nltlon,
to draw function 2.Explain the do all the 2X50 various
graphs, determine various functions questions functions,
(Gomai) andtesult | 3:Draw function correctly graphe,
area (function), graphs, 2.The score is not gon?air{ areas
understand graph determine full, if there is an

shifts, calculate
function operations
and function
composition and be
able to draw
function graphs in
polar coordinates

domain areas
and function
areas

4.Draw function
graphs with
translation/shift
laws

5.Explains the
occurrence of
new functions
based on the
operation of
functions and
function
composition

6.Explain the
depiction of
function graphs
in polar
coordinates

answer to a
question that is
not correct, the
score is
adjusted
according to the
score per point
of the question

Form of
Assessment :
Participatory
Activities, Tests

and function
areas, function
graphs with
translation/shift
laws, function
graphs in polar
coordinates
Reference:
[1]. Spiegel,
Murray R,
Advanced
Calculus,
Schaum's
Series, Mc.
Graw Hill,
Singapore,
1981




,fAbIe to define 1.Explain the Criteria: Problem-based | Problem-based Material: 5%
unctions, initi learning and learning and discussion | function

understand various defm!tlon of LFul _mark_s are di J 2 X 50g definiti

functions, be able function obtained if you Iscussion ehnition,

to draw function 2.Explain the do all the 2 X 50 various

graphs, determine various functions questions Iunct!ons,

Ezgrzgigr:? :rggaresul " 3.Draw function correctly Urgdr']‘;”

area (function), graphs, 2.Thelscore is not gonﬁaiﬁ areas
understand graph determine full, if there is an and function

shifts, calculate domain areas answer to a -

) f areas, function
func?on operations and function question that is graphs with
and un(-:tlon areas not correct, the translation/shift
composition and be ) . _
able to draw 4.Draw function score is laws, function
function graphs in graphs with adjusted graphs in polar
polar coordinates translation/shift according to the coordinates

laws score per point Reference:
5.Explains the of the question [1]. Spiegel,

occurrence of Murray R,

new functions Form of Advanced

based on the Assessment : Calculus,

; Participatory Schaum's

operation of A )

functions and Activities, Tests Series, Mc.

) Graw Hill,
function Singapore,
composition 1981 !

6.Explain the
depiction of
function graphs
in polar
coordinates
Able to define 1.Explain the Criteria: Problem-based | Problem-based Material: 5%
functions, . definition of 1.Full marks are learning and learning and discussion | function
understand various ; ined i discussion 2 X 50 definition
functions, be able function obtained if you ! '
to draw function 2.Explain the do all the 2 X50 various
graphs, determine various functions questions Iunct!ons,
Eggagﬁ:;‘ :rrﬁar esult 3.Draw function correctly “r';Ctr']‘;”
area (function) graphs, 2.The score is not gongain' areas
understand graph determine full, if there is an and function
shifts, calculate domain areas answer to a areas, function
function operations and function question that is graph's with
and function areas not correct, the translation/shift
composition and be i .
able to draw 4.Draw function score is laws, function
function graphs in graphs with adjusted graphs in polar
polar coordinates translation/shift according to the coordinates
laws score per point Reference:
5.Explains the of the question [1]. Spiegel,
occurrence of Murray R,
new functions Form of Advanced
based on the Assessment : Calculus,
; Participatory Schaum's
operation of S ;
functions and Activities, Tests Series, Mc.
function Graw Hill,
" Singapore,
composition
, 1981
6.Explain the
depiction of
function graphs
in polar
coordinates
Midterm exam Midterm exam Criteria: Midterm Exam | Midterm Exam 15%

according to the
assessment rubric

Form of
Assessment :
Participatory
Activities

2 X50

2 X50




9 Able to solve 1.Explain the Criteria: Problem-based | Problem-based Material: limits 5%
function limits definition of limit 1.Full marks are | learning and learning and discussion | and functions
2.Explain limit obtained if you | discussion 2 X 50 References:
theorems do all the 2X50 [1]. Spiegel,
3.Explain the limits questions Murray R,
of trigonometric correctly éd\’/ar;ced
functions 2.The score is not S?h(;uulrivs'ys
4.Explain the limits full, if there is an Series. Mc.
of rational answer to a Graw I,-I/'ll,
numbers question that is Singapore,
5.Explain the limit not correct, the 1981
of indefinite score is
numbers adjusted Material: limits
6.Explain the limits according to the and functions
of exponential score per point References:
numbers of the question [4]. Huw Fox &
W. Bolton,
Form of Mathematics
Assessment : for Engineers
Participatory and
Activities, Tests Technologists,
2002, Elsevier
Science &
Technology
Books, ISBN:
0750655445
10 Able to solve 1.Explain the Criteria: Problem-based | Problem-based Material: limits 5%
function limits definition of limit 1.Full marks are | learning and learning and discussion | and functions
2 .Explain limit obtained if you | discussion 2X50 References:
theorems do all the 2X50 [1]. Spiegel,
3.Explain the limits questions Murray R,
of trigonometric correctly éd\l/ar;ced
functions 2.The score is not S?hiilillrl:”s
4.Explain the limits full, if there is an Series. Mc.
of rational answer to a Graw Hi/l,
numbers guestion that is Singapore,
5.Explain the limit not correct, the 1981
of indefinite score is
numbers adjusted Material: limits
6.Explain the limits according to the and functions
of exponential score per point References:
numbers of the question [4]. Huw Fox &
W. Bolton,
Form of Mathematics
Assessment : for Engineers
Participatory and
Activities, Tests Technologists,
2002, Elsevier
Science &
Technology
Books, ISBN:
0750655445
11 Able to understand Proving the Criteria: Problem-based | Problem-based Material: 5%
the continuity of condition that the 1.Full marks are | learning and learning and discussion | continuous
Luor;ﬁilon atone Lli)r:]cﬁt:]ounohss at one obtained if you discussion 2 X 50 function at one
point do all the 2X50 point
questions Reference:
correctly [3]./ Paul A.
2.The score is not Calter, MSME
. - & Michael A.
full, if there is an Calter, PH.D,
answer to a Technical
question that is Mathematics
not correct, the with Calculus,
score is 2011, John
adjusted

according to the
score per point
of the question

Form of
Assessment :
Participatory
Activities, Tests

Willey & Sons
Inc. Wesleyan
University,
United States
of America

Material:
continuous
function at one
point
Reference:
[4]. Huw Fox &
W. Bolton,
Mathematics
for Engineers
and
Technologists,
2002, Elsevier
Science &
Technology
Books, ISBN:
0750655445




12 Understand the 1.Explain the Criteria: Problem-based | Problem-based Material: 5%
dfg'nétr'ﬁgsagfd definition of a 1.Full marks are Igarning_ and learning and discussion der@vat!ves and
gerR/atives and be derivative and obtained if you | discussion 2 X 50 derivative
able to find the properties of do all the 2X50 properties
derivatives of a derivative questions Reference:
various functions 2. Explain correctly [3]. Paul A.

. . . Calter, MSME
derivatives with 2.The score is not & Mi
) . - ichael A.
chain rules, full, if there is an Calter, PH.D,
higher order answer toa ) Technical
derivatives, question that is Mathematics
implicit function not correct, the with Calculus,
derivatives and score is 2011, John
parameter adjusted Willey & Sons
function according to the Inc. Wesleyan
derivatives score per point University,
of the question United States
of America
Form of
Assessment : Material:
Participatory derivatives and
Activities derivative
properties
Reference:
[4]. Huw Fox &
W. Bolton,
Mathematics
for Engineers
and
Technologists,
2002, Elsevier
Science &
Technology
Books, ISBN:
0750655445

13 Understand the 1.Explain the Criteria: Problem-based | Problem-based Material: 5%
gf;ggrlggsagfd definition of a 1.Full marks are Ie_arnlng_ and learning and discussion der!vat!ves and
derivatives and be derivative and obtained if you | discussion 2X50 derivative
able to find the properties of do all the 2X50 properties
derivatives of a derivative questions Reference:
various functions 2 Explain correctly [3]. Paul A.

S . . Calter, MSME
derivatives with 2.The score is not & Mi
A . . ichael A.
chain rules, full, if there is an Calter, PH.D,
higher order answer toa ) Technical
derivatives, question that is Mathematics
implicit function not correct, the with Calculus,
derivatives and score is 2011, John
parameter adjusted Willey & Sons
function according to the Inc. Wesleyan
derivatives score per point University,
of the question United States
of America
Form of
Assessment : Material:
Participatory derivatives and
Activities derivative
properties
Reference:
[4]. Huw Fox &
W. Bolton,
Mathematics
for Engineers
and
Technologists,
2002, Elsevier
Science &
Technology
Books, ISBN:

0750655445




14

Able to understand
the application of
the derivative of a
function

Explain the
application of the
derivative of a
function to the
velocity of solid
particles, liquid
velocity, extreme
values (maximum-
minimum) and the
associated rate of
change

Criteria:
Full marks are
obtained if you do
all the questions
correctly

Form of
Assessment :
Participatory
Activities, Tests

Problem-based
learning and
discussion
2X50

Problem-based

learning and discussion

2 X50

Material:
derivative of a
function on
solid particle
velocity, liquid
velocity,
extreme
values
References:
[3]. Paul A.
Calter, MSME
& Michael A.
Calter, PH.D,
Technical
Mathematics
with Calculus,
2011, John
Willey & Sons
Inc. Wesleyan
University,
United States
of America

Material:
derivative of a
function on
solid particle
velocity, liquid
velocity,
extreme
values
References:
[4]. Huw Fox &
W. Bolton,
Mathematics
for Engineers
and
Technologists,
2002, Elsevier
Science &
Technology
Books, ISBN:
0750655445

5%

15

Able to understand
the application of
the derivative of a
function

Explain the
application of the
derivative of a
function to the
velocity of solid
particles, liquid
velocity, extreme
values (maximum-
minimum) and the
associated rate of
change

Criteria:
Full marks are
obtained if you do
all the questions
correctly

Form of
Assessment :
Participatory
Activities, Tests

Problem-based
learning and
discussion

2 X 50

Problem-based

learning and discussion

2X50

Material:
derivative of a
function on
solid particle
velocity, liquid
velocity,
extreme
values
References:
[3]. Paul A.
Calter, MSME
& Michael A.
Calter, PH.D,
Technical
Mathematics
with Calculus,
2011, John
Willey & Sons
Inc. Wesleyan
University,
United States
of America

Material:
derivative of a
function on
solid particle
velocity, liquid
velocity,
extreme
values
References:
[4]. Huw Fox &
W. Bolton,
Mathematics
for Engineers
and
Technologists,
2002, Elsevier
Science &
Technology
Books, ISBN:
0750655445

5%
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FINAL SEMESTER | FINAL SEMESTER | Criteria: FINAL FINAL SEMESTER
EXAMINATION EXAMINATION FINAL SEMESTER | SEMESTER EXAMINATION (UAS)
(UAS) (UAS) EXAMINATION EXAMINATION | 2 X 50
(UAS) (UAS)

Form of 2X30

Assessment :

Participatory

Activities

15%

Evaluation Percentage Recap: Case Study
No [ Evaluation Percentage
1. [ Participatory Activities 70%
2. | Test 30%
100%
Notes
1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study Program

o a &~ w DN

© o~

10.
11.
12.

graduate which are the internalization of attitudes, mastery of knowledge and skills according to the level of their study program
obtained through the learning process.

The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program) which are used
for the formation/development of a course consisting of aspects of attitude, general skills, special skills and knowledge.

Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are specific to the
study material or learning materials for that course.

Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or observed and is the
final ability that is planned at each learning stage, and is specific to the learning material of the course.

Indicators for assessing ability in the process and student learning outcomes are specific and measurable statements that
identify the ability or performance of student learning outcomes accompanied by evidence.

Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments based on
predetermined indicators. Assessment criteria are guidelines for assessors so that assessments are consistent and unbiased.
Criteria can be quantitative or qualitative.

Forms of assessment: test and non-test.

Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop Practice, Field
Practice, Research, Community Service and/or other equivalent forms of learning.

Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning, Cooperative
Learning, Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent methods.

Learning materials are details or descriptions of study materials which can be presented in the form of several main points and
sub-topics.

The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the level of
difficulty of achieving that sub-PO, and the total is 100%.

TM=Face to face, PT=Structured assignments, BM=Independent study.
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