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* By signing this document, the student undertakes to comply with the exam rules. Exam papers of students who do not follow the rules, 
fail to sign, or do not fill in the required fields will be considered invalid, and these students will be deemed to have received a score of 
0 (zero) in the exam. 

* During the exam, all electronic communication devices (mobile phones, smartwatches, etc.) and other electronic devices not permitted 
by the exam supervisor (mp3 players, all types of computers, calculators, etc.) must be completely turned off. The use of such devices 
during the exam is strictly prohibited. 

* In multiple-choice exams, if students make incomplete or incorrect markings on the optical form, mark areas outside the designated 
coding section, or damage the optical form, their exams will be deemed invalid, and they will receive a score of 0 (zero). 

* Students who cheat in exams, attempt to cheat, assist others in cheating, have someone else take the exam on their behalf, take an exam 
on behalf of someone else, disrupt order during the exam, or violate ATÜ exam regulations will be subject to disciplinary action in 
accordance with the relevant articles of Law No. 2547 on Higher Education, based on the report prepared by the exam supervisor, and 
will receive a grade of 0 (zero) for the exam. 

 
EXAM QUESTIONS 

 
1. MOSFET, which stands for Metal-Oxide-Semiconductor Field-Effect Transistor, is the basic building block of 

modern electronics and the most frequently manufactured device in history with an estimated total of 13 sextillion 
(1.3 × 10&&) MOSFETs manufactured between 1960 and 2018 according to historian David C. Brock. 
 
Regions of a MOSFET with an NMOS logic are classified in the following table 
 

Cut-off Region 𝑉() ≤ 𝑉+, 𝐼. = 0 

Linear Region 𝑉() > 𝑉+, 
and 	

𝑉.) ≤ 𝑉() − 𝑉+, 
𝐼. = 𝑘4[(𝑉() − 𝑉+,)𝑉.) −

(𝑉.))&

2
](1 + 𝜆𝑉.)) 

Saturation Region 𝑉() > 𝑉+, 
and 	

𝑉.) > 𝑉() − 𝑉+, 

𝐼. =
𝑘4
2
(𝑉() − 𝑉+,)&(1 + 𝜆𝑉.)) 

 
where VGS is gate-to-source voltage in V, VDS is drain-to-source voltage in V, VTh is the threshold voltage in V, 
ID is drain current in A, kn is the transconductance parameter of the transistor in A/V2, and 𝜆 is channel length 
modulation parameter in V-1 respectively. 
 
According to the aforementioned details of a MOSFET with an NMOS logic, design a Python program by using 
classes that demands the values of necessary parameters from the user, finds the region wherein the transistor 
operates, and calculates ID as well as displaying the name of the region and the value of ID in A to the screen as 
outputs. 
 

2. The Fibonacci sequence is a series of numbers where each number is the sum of the two preceding ones. It starts 
as follows: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, ... 

Course Learning Outcome No. 1, 2, 3, 4 1, 2, 3, 4  1, 2, 3, 4, 5  
Total Score 

 Question No. 1 2 3 

Full Score for the Question 40 30 30 

Student's Score for the Question    



A number n is part of the Fibonacci sequence if and only if at least one of the following expressions is a perfect 
square:  

• 5𝑛& + 4 
• 5𝑛& − 4 

 
Write a Python program that firstly prompts the user to enter a positive integer, then determines whether the 
entered number is a Fibonacci number, and finally prints an appropriate message to the user such as  

• “3 is a Fibonacci number.” 
• “4 is not a Fibonacci number.” 

 
3. Prove that Numpy’s ndarrays are faster than Python’s lists by assuming that the size of both ndarray and list shall 

be equal to your student number. 
 
 


