MAT 104

MATHEMATICS 2

Learning Outcomes



MAT-104 FALL 21
MIDTERM
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

I. Dizilerin ve serilerin I. Determine the convergence
yakinsakligini; kuvvet of sequences and series;
serilerinin yakinsaklik yarigapinijcompute the radius of
bulabilir convergence of power series
I1. Bir fonksiyonu Taylor II. Represent a known function
Serisine agabilir ve yapilan hataas a Taylor series; approximate
payini bulabilir a known function with a Taylor

polynomial and determine the

error involved
111. Ug boyutlu uzayda ITI. Compute the standard
vektorlerin, vektorel ve skaler |representation of a vector in 3-
carpimini hesaplayabilir; dogru, [space, compute the dot product
diizlem ve kuadratik ylzey and cross product of vectors;
denklemlerini yazabilir write equations of lines, planes v v v v v v v v v

and quadric surfaces in 3-space
IV. Kutupsal koordinatlarda IV. Calculate areas of plane
duzlem bélgelerin alanlarini ve |regions and lengths of curves in
egrilerin yay uzunlugu polar coordinates in one
hesaplayabilir ve vektér variable functions and the
degerli fonksiyonlar igin limit, |concepts of continuity, v v v v
sureklilik, ve integral differentiation, and integration
kavramlarini kullanabilir in vector-valued functions
V. Gok degiskenli V. Understand the
fonksiyonlarda limit, streklilik |multivariable functions, analyze
kavramlarini kullanabilir ; kismi |limits, determine continuity,
tirev hesaplayabilir; teget and compute partial derivatives
dizlem, dogrultuya gore turev |of them; find tangent planes,
ve gradiyent bulabilir; directional derivatives,
ekstremum problemlerini ikinci |gradients; apply the second v v v v v v v v v v v v
tlrev testi ve Lagrange garpan |partials test, and Lagrange
metodu ile gozebilir, multipliers to approximate and

solve optimization problems
VI. Cok katli integralleri VI. Compute multiple integrals
cOzebilir ve alan ve hacim and use multiple integrals
hesabinda gok katl integralleri Jwhen calculating area and
kullanabilir volume

AVERAGE | ‘ 1.5 | 1.9 ‘ 2.6 | 2.7 ‘ 1.6 | 2.1 ‘ 1.7 | 0.6 ‘ 2.1 | 1.5 ‘ 0.6 | 2.3 ‘ 2.4 | 2.3 ‘ 0.5 | 1.9 ‘ 2.2 | 1.9 ‘ 2.2 | 0.8 ‘
AVERAGE % | ‘ 30% | 38% | 51% | 54% | 32% | 43% | 34% | 13% | 43% | 31% | 12% | 45% | 49% | 45% | 10% | 38% | 45% | 37% | 45% | 15%




MAT-104 FALL 21
FINAL
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
I. Dizilerin ve serilerin I. Determine the convergence
yakinsakhgini; kuvvet of sequences and series;
serilerinin yakinsaklik yarigapinijcompute the radius of v v v v v v v v v
bulabilir convergence of power series
I1. Bir fonksiyonu Taylor II. Represent a known function
Serisine agabilir ve yapilan hataas a Taylor series; approximate
payini bulabilir a known function with a Taylor
polynomial and determine the v v v
error involved
111. Ug boyutlu uzayda ITI. Compute the standard
vektorlerin, vektorel ve skaler |representation of a vector in 3-
carpimini hesaplayabilir; dogru, [space, compute the dot product
diizlem ve kuadratik ylzey and cross product of vectors;
denklemlerini yazabilir write equations of lines, planes
and quadric surfaces in 3-space
IV. Kutupsal koordinatlarda IV. Calculate areas of plane
duzlem bélgelerin alanlarini ve |regions and lengths of curves in
egrilerin yay uzunlugu polar coordinates in one
hesaplayabilir ve vektér variable functions and the
degerli fonksiyonlar igin limit, |concepts of continuity, v
sureklilik, ve integral differentiation, and integration
kavramlarini kullanabilir in vector-valued functions
V. Gok degiskenli V. Understand the
fonksiyonlarda limit, streklilik |multivariable functions, analyze
kavramlarini kullanabilir ; kismi |limits, determine continuity,
tirev hesaplayabilir; teget and compute partial derivatives
dizlem, dogrultuya gore turev |of them; find tangent planes,
ve gradiyent bulabilir; directional derivatives,
ekstremum problemlerini ikinci |gradients; apply the second v v
tlrev testi ve Lagrange garpan |partials test, and Lagrange
metodu ile gozebilir, multipliers to approximate and
solve optimization problems
VI. Cok katli integralleri VI. Compute multiple integrals
cOzebilir ve alan ve hacim and use multiple integrals
hesabinda gok katl integralleri Jwhen calculating area and v v v v v v v v
kullanabilir volume
AVERAGE | ‘ 3.0 | 3.2 ‘ 2.4 | 2.9 ‘ 2.1 | 1.7 ‘ 3.0 | 2.0 ‘ 2.7 | 3.0 ‘ 1.8 | 2.1 ‘ 2.6 | 1.3 ‘ 0.8 | 2.5 ‘ 2.4 | 2.5 ‘ 2.5 | 1.7 ‘
AVERAGE % | ‘ 60%|( 64%| 47%)| 59%| 42%)| 34%| 60%| 40%| 53%| 59%| 37%| 43%| 52%)| 25%| 17%| 49%| 48%| 49%| 50%| 35%




MAT-104 SPRING 21
MIDTERM | ] FINAL
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
1. Dizilerin ve serilerin I. Determine the convergence
yakinsakhgini; kuvvet of sequences and series; v v v v v
serilerinin yakinsaklik compute the radius of
yarigapini bulabilir convergence of power series
I1. Bir fonksiyonu Taylor I1. Represent a known function
Serisine agabilir ve yapilan as a Taylor series; approximate
hata payini bulabilir a known function with a Taylor v
polynomial and determine the
error involved
I11. Ug boyutlu uzayda III. Compute the standard
vektorlerin, vektdrel ve skaler |representation of a vector in 3-
carpimini hesaplayabilir; space, compute the dot
dogru, diizlem ve kuadratik product and cross product of v v v v v
ylzey denklemlerini yazabilir |vectors; write equations of
lines, planes and quadric
surfaces in 3-space
IV. Kutupsal koordinatlarda IV. Calculate areas of plane
dizlem bdlgelerin alanlarini ve|regions and lengths of curves
egrilerin yay uzunlugu in polar coordinates in one
hesaplayabilir ve vektor variable functions and the
o . L N v v
degerli fonksiyonlar igin limit, |concepts of continuity,
sureklilik, ve integral differentiation, and integration
kavramlarini kullanabilir in vector-valued functions
V. Cok degiskenli V. Understand the
fonksiyonlarda limit, streklilik |multivariable functions,
kavramlarini kullanabilir ; analyze limits, determine
kismi tirev hesaplayabilir; continuity, and compute partial
teget duzlem, dogrultuya gére |derivatives of them; find
tlrev ve gradiyent bulabilir; tangent planes, directional v v v v v v v
ekstremum problemlerini ikinci |derivatives, gradients; apply
tlrev testi ve Lagrange carpan|the second partials test, and
metodu ile gbzebilir, Lagrange multipliers to
approximate and solve
optimization problems
VI. Cok katli integralleri VI. Compute multiple integrals
cozebilir ve alan ve hacim and use multiple integrals v v B
hesabinda gok katl integralleri Jwhen calculating area and
kullanabilir volume
AVERAGE
AVERAGE %




MAT-104 FALL 20
MIDTERM [ FINAL
i 2 3 4 5 6 7 8 9 10 i 2 3 4 5 6 7 8 9 10
100 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
1. Dizilerin ve serilerin I. Determine the convergence
yakinsakhgini; kuvvet of sequences and series;
serilerinin yakinsaklik compute the radius of ViV Y Y
yarigapini bulabilir convergence of power series
I1. Bir fonksiyonu Taylor II. Represent a known function
Serisine agabilir ve yapilan as a Taylor series;
hata payini bulabilir approximate a known function v
with a Taylor polynomial and
determine the error involved
I11. Ug boyutlu uzayda III. Compute the standard
vektorlerin, vektorel ve skaler |representation of a vector in 3-
carpimini hesaplayabilir; space, compute the dot
dogru, dizlem ve kuadratik product and cross product of VY .
ylizey denklemlerini yazabilir |vectors; write equations of
lines, planes and quadric
curfacac in 2-cnaca
IV. Kutupsal koordinatlarda IV. Calculate areas of plane
dizlem bdlgelerin alanlarini ve|regions and lengths of curves
egrilerin yay uzunlugu in polar coordinates in one
hesaplayabilir ve vektér variable functions and the v v
dederli fonksiyonlar igin limit, |concepts of continuity,
sureklilik, ve integral differentiation, and integration
kavramlarini kullanabilir in vector-valued functions
V. Cok degiskenli V. Understand the
fonksiyonlarda limit, streklilik |multivariable functions,
kavramlarini kullanabilir ; analyze limits, determine
kismi tlrev hesaplayabilir; continuity, and compute partial
teget dizlem, dogrultuya gére |derivatives of them; find
tirev ve gradiyent bulabilir; tangent planes, directional viiv]|vi|iv]|v]|v v
ekstremum problemlerini ikinci |derivatives, gradients; apply
tirev testi ve Lagrange garpan |[the second partials test, and
metodu ile ¢gdzebilir, Lagrange multipliers to
approximate and solve
optimization problems
VI. Cok katli integralleri VI. Compute multiple integrals
G6zebilir ve alan ve hacim and use multiple integrals viliv]v
hesabinda gok katli integralleri (when calculating area and
kullanabilir volume
AVERAGE
AVERAGE %




MAT-104 SPRING 20
FINAL

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q-10

10 10 10 10 10 10 10 10 10 10

I. Dizilerin ve serilerin
yakinsakhgini; kuvvet
serilerinin yakinsaklik
yarigapini bulabilir

I. Determine the convergence
of sequences and series;
compute the radius of
convergence of power series

v

v

v

II. Bir fonksiyonu Taylor
Serisine agabilir ve yapilan
hata payini bulabilir

II. Represent a known function
as a Taylor series;
approximate a known function
with a Taylor polynomial and
determine the error involved

v

I11. Ug boyutlu uzayda
vektorlerin, vektorel ve skaler
carpimini hesaplayabilir; dogru,
dizlem ve kuadratik ylzey
denklemlerini yazabilir

III. Compute the standard
representation of a vector in 3-
space, compute the dot
product and cross product of
vectors; write equations of
lines, planes and quadric
surfaces in 3-space

IV. Kutupsal koordinatlarda
dizlem boélgelerin alanlarini ve
edrilerin yay uzunlugu
hesaplayabilir ve vektor
dederli fonksiyonlar igin limit,
sureklilik, ve integral
kavramlarini kullanabilir

IV. Calculate areas of plane
regions and lengths of curves
in polar coordinates in one
variable functions and the
concepts of continuity,
differentiation, and integration
in vector-valued functions

V. Cok degiskenli
fonksiyonlarda limit, streklilik
kavramlarini kullanabilir ; kismi
tlrev hesaplayabilir; teget
diizlem, dogrultuya gore tirev
ve gradiyent bulabilir;
ekstremum problemlerini ikinci
turev testi ve Lagrange garpan
metodu ile ¢ozebilir,

V. Understand the
multivariable functions, analyze
limits, determine continuity,
and compute partial derivatives
of them; find tangent planes,
directional derivatives,
gradients; apply the second
partials test, and Lagrange
multipliers to approximate and
solve optimization problems

VI. Cok katli integralleri
gOzebilir ve alan ve hacim
hesabinda gok katli integralleri
kullanabilir

VI. Compute multiple integrals
and use multiple integrals
when calculating area and
volume

AVERAGE

AVERAGE %




MAT-104 FALL 2019
MIDTERM FINAL
Q1 Q2 Q3 Q4 Q-1 Q2 @3 Q4
25 25 25 25 25 25 25 25

1. Dizilerin ve serilerin
yakinsakligini; kuvvet
serilerinin yakinsaklik yarigapini
bulabilir

1. Determine the convergence
of sequences and series;
compute the radius of
convergence of power series

I1. Bir fonksiyonu Taylor
Serisine agabilir ve yapilan hata
payini bulabilir

II. Represent a known function
as a Taylor series; approximate
a known function with a Taylor
polynomial and determine the
error involved

I1I. Ug boyutlu uzayda
vektorlerin, vektdrel ve skaler
carpimini hesaplayabilir; dogru,
dlzlem ve kuadrik ylzey
denklemlerini yazabilir

III. Compute the standard
representation of a vector in 3-
space, compute the dot
product and cross product of
vectors; write equations of
lines, planes and quadric
surfaces in 3-space

IV. Kutupsal koordinatlarda
dlzlem bélgelerin alanlarini ve
egrilerin yay uzunlugu
hesaplayabilir ve vektér
degerli fonksiyonlar igin limit,
sureklilik, ve integral
kavramlarini kullanabilir

IV. Calculate areas of plane
regions and lengths of curves
in polar coordinates in one
variable functions and the
concepts of continuity,
differentiation, and integration
in vector-valued functions

V. Cok degiskenli
fonksiyonlarda limit, streklilik
kavramlarini kullanabilir ; kismi
tlrev hesaplayabilir; teget
duizlem, dogrultuya gére tirev
ve gradiyent bulabilir;
ekstremum problemlerini ikinci
tlrev testi ve Lagrange garpan
metodu ile ¢ozebilir,

V. Understand the
multivariable functions, analyze
limits, determine continuity,
and compute partial derivatives
of them; find tangent planes,
directional derivatives,
gradients; apply the second
partials test, and Lagrange
multipliers to approximate and
solve optimization problems

VI. Cok katli integralleri
cozebilir ve alan ve hacim
hesabinda ¢ok katli integralleri
kullanabilir

VI. Compute multiple integrals
and use multiple integrals
when calculating area and
volume

AVERAGE

13.0

16.7

8.1

11.9

12.3

8.8

5.6

7.5

AVERAGE %

529%

67%

32%

48%

49%%

35%

22%

30%




MAT-104 SPRING 2019
MIDTERM FINAL
Q-1 Q-2 Q-3 Q-4 Q-1 Q-2 Q-3 Q-4
25 25 25 25 25 25 25 25

I. Dizilerin ve serilerin
yakinsakhdini; kuvvet
serilerinin yakinsaklik
yarigapini bulabilme.

I. Compute limits of sequences
and series; determine the
convergence of the series and
the radius of convergence of
power series.

v

v

I1. Bir fonksiyonu Taylor
Serisine agabilme ve yapilan
hata payini bulabilme.

I1. Represent a known function
as a Taylor series;
approximate a known function
with a Taylor polynomial and
determine the error involved.

I1I. Ug boyutlu uzayda
vektoérlerin, vektorel ve skaler
carpimini hesaplayabilme;
dogru, dizlem ve kuadrik
ylzey denklemlerini yazabilme.

III. Compute the standard
representation of a vector in 3-
space, compute the dot
product and cross product of
vectors; write equations of
lines, planes and quadric

cnrfarac in R_enara

IV. Vektor dederli fonksiyonlar
igin limit, sureklilik, ttirev ve
integral kavramlarini
kullanabilme

IV. Use the concepts of
continuity, differentiation, and
integration of vector-valued
functions

V. Cok degigkenli
fonksiyonlarda limit, streklilik
kavramlarini kullanabilme;
kismi tirev hesaplayabilme;
tedet dlizlem, dogrultuya gére
tlrev ve gradiyent bulabilme;
ekstremum problemlerini ikinci
tlrev testi ve Lagrange garpan
metodu ile ¢gbzebilme.

V. Understand the
multivariable functions, analyze
limits, determine continuity,
and compute partial derivatives
of them; find tangent planes,
directional derivatives,
gradients; apply the second
partials test, and Lagrange
multipliers to approximate and
solve optimization problems.

VI. Cok kath integralleri
cozebilme; alan ve hacim
hesabinda gok katli integralleri
kullanabilme.

VI. Compute multiple integrals
over rectangular regions, non-
rectangular regions, and in
other coordinate systems;
apply multiple integrals in
problem situations involving
area, volume, surface area etc.

AVERAGE

9.4

13.1

10.1

15.0

16.8

14.5

8.5

8.4

AVERAGE %

38%

52%

40%

60%

67%

58%

34%

34%




MAT-104 FALL 2018
MIDTERM FINAL
Q-1 Q-2 Q-3 Q-4 Q-1 Q-2 Q-3 Q-4
25 25 25 25 25 25 25 25

I. Dizilerin ve serilerin
yakinsakhdini; kuvvet
serilerinin yakinsaklik
yarigapini bulabilme.

I. Compute limits of sequences
and series; determine the
convergence of the series and
the radius of convergence of
power series.

v

v

I1. Bir fonksiyonu Taylor
Serisine agabilme ve yapilan
hata payini bulabilme.

I1. Represent a known function
as a Taylor series;
approximate a known function
with a Taylor polynomial and
determine the error involved.

v

I1I. Ug boyutlu uzayda
vektoérlerin, vektorel ve skaler
carpimini hesaplayabilme;
dogru, dizlem ve kuadrik
ylzey denklemlerini yazabilme.

III. Compute the standard
representation of a vector in 3-
space, compute the dot
product and cross product of
vectors; write equations of
lines, planes and quadric

cnrfarac in R_enara

IV. Vektor dederli fonksiyonlar
igin limit, sureklilik, ttirev ve
integral kavramlarini
kullanabilme

IV. Use the concepts of
continuity, differentiation, and
integration of vector-valued
functions

V. Cok degigkenli
fonksiyonlarda limit, streklilik
kavramlarini kullanabilme;
kismi tirev hesaplayabilme;
tedet dlizlem, dogrultuya gére
tlrev ve gradiyent bulabilme;
ekstremum problemlerini ikinci
tlrev testi ve Lagrange garpan
metodu ile ¢gbzebilme.

V. Understand the
multivariable functions, analyze
limits, determine continuity,
and compute partial derivatives
of them; find tangent planes,
directional derivatives,
gradients; apply the second
partials test, and Lagrange
multipliers to approximate and
solve optimization problems.

VI. Cok kath integralleri
cozebilme; alan ve hacim
hesabinda gok katli integralleri
kullanabilme.

VI. Compute multiple integrals
over rectangular regions, non-
rectangular regions, and in
other coordinate systems;
apply multiple integrals in
problem situations involving
area, volume, surface area etc.

AVERAGE

13.3

14.6

12.3

13.3

16.3

12.8

6.8

7.8

AVERAGE %

53%

58%

499

53%

65%

51%

27%

31%




MAT-104 SPRING 2018
MIDTERM FINAL
Q-1 Q-2 Q-3 Q-4 Q-1 Q-2 Q-3 Q-4
25 25 25 25 25 25 25 25

I. Dizilerin ve serilerin
yakinsakhdini; kuvvet
serilerinin yakinsaklik
yarigapini bulabilme.

I. Compute limits of sequences
and series; determine the
convergence of the series and
the radius of convergence of
power series.

I1. Bir fonksiyonu Taylor
Serisine agabilme ve yapilan
hata payini bulabilme.

I1. Represent a known function
as a Taylor series;
approximate a known function
with a Taylor polynomial and
determine the error involved.

I11. Ug boyutlu uzayda
vektdrlerin, vektorel ve skaler
garpimini hesaplayabilme;
dogru, dizlem ve kuadrik
ylzey denklemlerini yazabilme.

ITI. Compute the standard
representation of a vector in 3-
space, compute the dot
product and cross product of
vectors; write equations of
lines, planes and quadric

curfacrac in R-cnace

IV. Vektor dederli fonksiyonlar
icin limit, sureklilik, ve integral
kavramlarini kullanabilme.

IV. Use the concepts of
continuity, differentiation, and
integration of vector-valued
functions.

V. Cok degiskenli
fonksiyonlarda limit, streklilik
kavramlarini kullanabilme;
kismi tlrev hesaplayabilme;
teget diizlem, dogrultuya gére
tirev ve gradiyent bulabilme;
ekstremum problemlerini ikinci
turev testi ve Lagrange carpan
metodu ile gbzebilme.

V. Understand the
multivariable functions, analyze
limits, determine continuity,
and compute partial derivatives
of them; find tangent planes,
directional derivatives,
gradients; apply the second
partials test, and Lagrange
multipliers to approximate and
solve optimization problems.

VI. Cok kath integralleri
c6zebilme; alan ve hacim
hesabinda gok katli integralleri
kullanabilme.

VI. Compute multiple integrals
over rectangular regions, non-
rectangular regions, and in
other coordinate systems;
apply multiple integrals in
problem situations involving
area, volume, surface area etc.

AVERAGE

11.4

18.8

8.6

11.1

9.2

5.1

14.4

12.8

AVERAGE %

46%

75%

34%

45%

37%

21%

57%

51%




I. Dizilerin ve serilerin
yakinsakhgini; kuvvet
serilerinin yakinsaklik
yarigapini bulabilme.

I. Compute limits of sequences
and series; determine the
convergence of the series and
the radius of convergence of
power series.

MAT-104 FALL 17
MIDTERM FINAL
Q-1 Q-2 Q-3 Q-4 Q-1 Q-2 Q-3 Q-4
25 25 25 25 25 25 25 25

I1. Bir fonksiyonu Taylor
Serisine agabilme ve yapilan
hata payini bulabilme.

I1. Represent a known function
as a Taylor series;
approximate a known function
with a Taylor polynomial and
determine the error involved.

I1I. Ug boyutlu uzayda
vektorlerin, vektorel ve skaler
garpimini hesaplayabilme;
dogru, diizlem ve kuadrik
yuzey denklemlerini yazabilme.

III. Compute the standard
representation of a vector in 3-
space, compute the dot
product and cross product of
vectors; write equations of
lines, planes and quadric

curfarac in R-ecnara

IV. Vektor dederli fonksiyonlar
icin limit, sureklilik, ve integral
kavramlarini kullanabilme.

IV. Use the concepts of
continuity, differentiation, and
integration of vector-valued
functions

V. Cok degigkenli
fonksiyonlarda limit, streklilik
kavramlarini kullanabilme;
kismi tlirev hesaplayabilme;
teget dliizlem, dogrultuya gore
tirev ve gradiyent bulabilme;
ekstremum problemlerini ikinci
turev testi ve Lagrange garpan
metodu ile ¢dzebilme.

V. Understand the
multivariable functions, analyze
limits, determine continuity,
and compute partial derivatives
of them; find tangent planes,
directional derivatives,
gradients; apply the second
partials test, and Lagrange
multipliers to approximate and
solve optimization problems.

VI. Cok katl integralleri
cozebilme; alan ve hacim
hesabinda ¢ok katl integralleri
kullanabilme.

VI. Compute multiple integrals
over rectangular regions, non-
rectangular regions, and in
other coordinate systems;
apply multiple integrals in
problem situations involving
area, volume, surface area etc.

AVERAGE

15.1

12.9

13.3

10.4

16.9

12.2

10.0

6.8

AVERAGE %

60%

52%

53%

429

68%

499,

40%

27%




