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Dersin Amaci

(Course Objectives)

Bu dersin amaci elektrik muhendisligi disindaki muhendislik disiplinindeki égrencilere elektrik
devreleri teorisi ve analizinin temellerini kazandirmaktir. Derste ideal devre elemanlari, pasif
devreler, devre analizi teknikleri, glic depolayan elemanlar, RLC devreleri ve siniizoidal kararli
durum analizi égrencilere sunulur. Odrencilere gergek hayattan temel devre analizi araglariyla
¢ozulen devre tasarim problemleri tanitilir.

The goal of this course is to provide students with the fundamentals of circuit theory and
analysis. It introduces students to real-life circuit design problems that are solved using the
basic tools of circuit analysis. Different concepts of circuit theory are built on top of each other,
and much attention is paid to helping students understand how these concepts fit together. The
Course is for non-Electrical Engineering students.

Dersin igerigi

(Course Content)

Gerilim ve akim, ideal temel devre elemanlari. Referans yonleri, gli¢ ve enerji. Ohm kanunu ve
Kirchoff kanunlari. Bagimli/bagimsiz kaynaklara sahip zamanla degismeyen direngli devreler.
Esdeger direng hesaplamalari.Devreanalizi teknikleri. Islemsel vyiikselteg. Endiiktans,
kapasitans. Birinci ve ikinci dereceden devrelerin dogal ve adim yaniti.

Voltage and current, ideal basic circuit elements. Reference directions, power and energy. Ohm’s
law and Kirchoff 's laws. Time-invariant resistive circuits with dependent/independent sources.
Equivalent resistance calculations. Techniques of circuit analysis. The operational amplifier.
Inductance, capacitance. Natural and step response of first and second-order circuits.

Dersin Ogrenme Giktilar

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Gerilim, akim, gug, gibi kavramlari agiklayabilme ve bu kavramlari ydneten Kirchoff yasalarini
uygulayarak devrelerin elektriksel davranislarini ¢ézebilme

2.Devre elemanlarini tanimlama, modelleme ve bu elemanlarin terminal davraniglarini
aciklayabilme.

3.Verilen bir devrede analiz icin en iyi teknigi kullanabilme, DC kaynaklarla sirilen devrelerde
devre analizi tekniklerini uygulayabilme.

4.Devre modellerinin basitlestiriimis ve esdeger gosterimini olusturabilme.

5.Birinci ve ikinci derece devreler ile basit Op-Amp devrelerini ¢dziimleme.

Upon successful completion of the course, the students are able to:

1. Describe concepts such as voltage, current and power, and apply Kirchoff's laws that govern
these concepts to solve for electrical behaviour of circuits.

2. Identify and model circuit elements and describe their terminal behavior.

3. Identify and employ the best technique for the analysis of a given circuit, apply techniques of

circuit analysis to circuits driven by DC sources.

4. Obtain simplified and equivalent representations of circuit models.

5. Solve first and second order circuits, basic Op-Amp circuits.

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 — Mihendislik

Ders Kitabi (Textbook)

J. W. Nilsson, S. A. Riedel, “Electric Circuits,” 10th edition, Prentice Hall, 2005.

Yardimci1 Kaynaklar
(Other References)

R. E. Thomas, A. J. Rosa, Analysis and Design of Linear Circuits, 4th Ed., Wiley, 2003.

DERS PLANI
(COURSE PLAN)

Hafta |Konular (Topics)

1 Elektik devre degiskenleri, gerilim ve akim. Temel devre elemanlari. Glg ve enerji
(Electric circuit variables: voltage and current. Basic circuit elements. Power and energy)

2 Gerilim ve akim kaynaklari. Bagimsiz ve bagiml kaynaklar. Direng ve Ohm yasasi.
(Voltage and current sources: Independent and dependent sources. Resistance and Ohm'’s law)

3 Pasif devreler. Kirchoff gerilim ve akim yasalari
(Passive circuits: Kirchoff's volage law (KVL) and current law (KCL) )

4 Seri vrya paralel baglanmis direnclerin esdeger direnci. Gerilim bollicl ve akim bokucu devre yapisi. A-'Y dontsimi
(Combinations of resistors in series or in parallel. Voltage divider and current divider circuits. A- Y transformation )




5 Devre analiz yontemleri. Di4gum gerilim ydontemi ve 6zel durumlar
(Circuit analysis techniques: Node-voltage method and special cases)
6 Devre analiz yontemleri.Cevrim akim yontemi ve 6zel durumlar
(Circuit analysis techniques: Mesh-current method and special cases)
7 Kaynak dénltgsUmleri,ustdisiim,. Thevenin ve Norton esdeger devreleri.Maksimum glg¢ aktarimi.
(Source transformation, superposition. Thevenin and Norton equivalent circuits. maximum power transfer)
8 Operasyonel amplifikatorler (OPAMP) ve uygulamalari
(Operational amplifiers (OPAMP) and applications)
9 EndUktans ve kapasitans. Birinci dereceden RL ve RC devrelerin dogal ve birim basamak girdi cevaplari
(Natural and step response of first (RC, RL) order circuits)
10 Birinci dereceden RL ve RC devre davranigi ve ardisil anahtarlama
(First order (RC, RL) circuits and sequential switching)
1 ikinci dereceden RLC devrelerin dogal ve basamak girdi cevaplari
(Natural and step response of second order (RLC) circuits)
12 ikinci dereceden RLC devrelerin dodal ve basamak girdi cevaplari
(Natural and step response of second order (RLC) circuits)
13 ikinci dereceden RLC devreleri ve ardisil anahtarlama.
(Second order (RLC) circuits and sequential switching)
14 Fazorler ve sintzoidal kalici durum.
(Phasors and Sinusoidal steady state)
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Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
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YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100
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