
Exam Practice Problems
EE5331, Summer 2001

1. For the most common definition of dynamic range what are the limiting factors 
on the low and high signal inputs ?

2. Define the parameters in the Friis transmission formula.

3. What is the difference between homodyne and superheterodyne receivers ?

4. What is the definition for antenna gain ?  Why is gain important to receiver per-
formance ?

5. What are the two main antenna patterns that are usually of most interest ?



6. What is the insertion loss of a filter and why is this an important parameter ?

7. What characteristics of a filter need to be known to assess the selectivity of a 
receiver ?

8. What is the significance of the 1 dB compression point for an amplifier ?

9. What important information can be determined from a knowledge of the two-tone 
third order intercept point of an amplifier ?

10.  For a mixer what is an important difference between the spurious responses (in 
terms of the various harmonics of LO and RF) and the two-tone third order intercept 
point ?



11. In terms of performance what is an important difference between a balanced 
mixer and a double-balanced mixer ?

12. What is one advantage of using a high drive level mixer ?

13. Why might an attenuator be used at the IF port of a mixer ?

14. What is phase noise and what is its appearance in a spectrum of an oscillator ?

15. In terms of its basic operation how is a fractional-N synthesizer different than a 
divide-by-N or M/N synthesizer ?



16. Show graphically how the noise figure of a receiver may be determined in terms 
of the noise figures of the individual circuit blocks ?

17. What is the difference between gain and maximum effective area for an antenna 
?

18. Why is receiver sensitivity often a larger concern for a radar application than for 
a telecommunications application ?

19. List at least 6 different natural (terrain or atmospheric) effects that influence 
propagation of radio waves ?

20. Above what frequency do atmospheric effects become very significant ?



21. Draw a sketch of a common setup for measuring AM sensitivity.

22. What is the difference between S/N and SINAD ?

23. Give a definition for noise factor in terms of S/N ratio.

24. What is the difference between a spurious response and a spurious output ?

25. Given a nonlinear circuit with nonlinearity up to and including 3rd order list the 
frequency components that may be output given two signals, f1 and f2, at the input.



26. What is the reason for using automatic gain control (AGC) ?

27. What is limiting and where may it be used ?

28. What advantages does AGC have over limiting and vice-versa ?

29. Describe the information contained in a spurious response chart for a receiver 
utilizing difference mixing with high side LO.

30. What information is included in a spurious response level chart for a particular 
mixer ?



31. What is the criterion for impedance matching between the transmitter output 
and antenna ?

32. What is the best criterion for impedance matching between the receiver input 
and antenna ?

33. What is the information contained in the array factor for a particular antenna ?  
What is its role in determining the overall pattern of the antenna ?

34. What is the idea behind determining the distance to the far field for a particular 
antenna ?

35. How does the input impedance of a quarter-wave monopole compare to the 
input impedance of a half-wave dipole ?



36. State 3 reasons why microstrip patch antennas are popular ?

37. IF amplifiers can generally be designed to have higher performance (in many 
ways) than can RF amplifiers.  Why is that ?

38. Why is a cascode stage generally preferred over a CE stage for high frequency 
operation ?

39. What are important design parameters for an AGC amplifier ?

40. What is the difference between a conventional transformer and a transmission-
line transformer ?



41. What is the difference between an image reject mixer and a single-sideband 
mixer ?

42. State 5 factors that affect the phase noise of an oscillator.

43. List 2 reasons that free-running VCOs are not used in modern communications 
systems.

44. Show a sketch of the impedance of a typical quartz crystal as a function of fre-
quency.

45. What is a direct digital synthesizer ?  Draw a block diagram.
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易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微

波、射频、天线设计研发人才的培养；我们于 2006 年整合合并微波 EDA 网(www.mweda.com)，现

已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经典

培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电子

工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训课程列表：http://www.edatop.com/peixun/rfe/129.html 

 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系

统设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又

全面地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设

计方面的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技

术能力，把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家...

课程网址： http://www.edatop.com/peixun/ads/13.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的HFSS培训教程套装，可以帮助您从零开始，全面深入学习HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 
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CST 学习培训课程套装 

该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 天线设计培训课程套装 

套装包含 6 门视频课程和 1 本图书，课程从基础讲起，内容由浅入深，

理论介绍和实际操作讲解相结合，全面系统的讲解了 HFSS 天线设计的

全过程。是国内最全面、最专业的 HFSS 天线设计课程，可以帮助您快

速学习掌握如何使用 HFSS 设计天线，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/hfss/122.html 

13.56MHz NFC/RFID 线圈天线设计培训课程套装 

套装包含 4 门视频培训课程，培训将 13.56MHz 线圈天线设计原理和仿

真设计实践相结合，全面系统地讲解了 13.56MHz线圈天线的工作原理、

设计方法、设计考量以及使用 HFSS 和 CST 仿真分析线圈天线的具体

操作，同时还介绍了 13.56MHz 线圈天线匹配电路的设计和调试。通过

该套课程的学习，可以帮助您快速学习掌握 13.56MHz 线圈天线及其匹

配电路的原理、设计和调试… 

详情浏览：http://www.edatop.com/peixun/antenna/116.html 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 经验丰富的一线资深工程师讲授，结合实际工程案例，直观、实用、易学 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 
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