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Part a: vocabulary 
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. 
Then mark the correct choice on your answer sheet.  

1 . We can �����the power of the wind to generate electricity. 
1) harness 2) justify 3) engender 4) obey 

2 . The discovery of DNA's double-helix structure by James D.Waston and Francis H. Crick 
reduced genetics to chemistry and laid the ���..for the next half a century of biology. 
1) resources 2) spheres 3) distributions 3) foundations 

3 . Does some fine madness plague great artists? Several studies show that creativity and 
mood����.are linked. 
1) distinctions 2) disorders 3) encounters 4) violations 

4 . The teacher told Ted's mother that her son did not ����as much interest in math as was 
expected of him. 
1) fascinate 2) emphasize 3) manifest 4) incline 

5 . Blood vessels snake through our bodies, literally ����.our life's blood, their courses 
visible through our skin only as faint bluish tracks or ropy cords. 
1) revive 2) eroding 3) revolving 4) conveying 

6 . The remarkable physical transformation children undergo as they grow up is matched only 
by the ���..of their minds. 
1) metamorphosis 2) illustration 3) presumption 4) reversion 

7 . The third basic theory of moral development puts the emphasis on intellectual growth, 
arguing that ����.and vice are ultimately a matter of conscious choice. 
1) incentive 2) virtue 3) elegy 4) diagnosis 

8 . The court will require clear, ����..evidence before its decision can be changed. 
1) widespread 2) eventual 3) flexible 4) cogent 
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9 . They accused that European countries of ����..in their country's internal affairs. 
1) exploiting 2) meddling 3) persisting 4) culminating 

10 . The first meeting will be in the City Hall, but all ����meetings will be held in the 
school. 
1) sufficient 2) former 3) subsequent 4) incipient 

B: Cloze Test 
Directions: Read the following passage and decide which choice (1), (2), (3) or (4) best fits 
each space. Then mark the correct choice on your answer sheet. 

How long can humans stay awake? The quick answer is 264 hours, or 11 days. In 1965 
Randy Gardner, a (11)���, set this apparent world record as a science-fair projct. Several 
other research subjects have remained awake for eight to 10 days in (12)����� None 
experienced serious medical or psychiatric problems, but all showed progressive and significant 
deficits in concentration, motivation, (13)�����..and other higher mental processes. 
(14)����., all returned to relative normalcy after one or two nights of sleep. Other 
anecdotal reports describe soldiers (15)�����awake for four days in battle and 
unmedicated patients with mania going without sleep for three to four days.  

11 .  
1) high school 17-year-old student 2) 17-year-old high school student 
3) student of high school aging 17 4) student in a 17-years-old high school 

12 .  
1) carefully monitored experiments 2) monitored careful experiments 
3) experiments with monitoring carefully 4) carefully monitoring experiments 

13 .  
1) the way to perceive 2) perceiving 3) perception 4) to perceive 

14 .  
1) Conversely 2)Accordingly 3) Nevertheless 4) Whereas 

15 .  
1) staying 2) stayed 3) whose staying 4) those staying 

Part C: Reading Comprehension. 
Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits 

each space, and then mark the answer on your answer sheet. 

Passage 1  
Smart Grid  

The United States (US) is going to secure 25% of the country's electricity from clean, 
renewable resources by 2025. Yet, renewable sources other than hydropower still provide only 
about 5% of the electricity supply for the US grid. What is holding the US back?  

The grid is partly to blame. The physical reality is that the wind, solar, and geothermal 
resources are usually located in remote places, while much of the power demand is in urban 
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areas. Like the interstate highway system, we need an electric superhighway that provides 
infrastructure for electricity to get from North Dakota to New York City easily and efficiently.  

Geography issues aside, the current grid has difficulty accommodating variable sources of 
power like wind and solar energy, the fastest-growing sources of renewable power on the grid. 
As these resources begin to supply increasing percentages of power to the grid, integrating them 
into grid operations will become increasingly difficult.  

A "Smart Grid" will be able to make better use of these energy resources. It will give grid 
operators new tools to reduce power demand quickly when wind or solar power dips, and it will 
have more energy storage capabilities to absorb excess wind and solar power when it is not 
needed, then to release that energy when the wind and solar power dips. In effect, energy 
storage will help to smooth out the variability in wind and solar resources, making them easier 
to use. 

Building an electric superhighway can also help solve the problem, as it will help to ship the 
power to where it is needed. Studies have shown that connecting wind resources from a 
diversity of geographic locations helps to balance out fluctuations in wind power. In other 
words, when the wind is not blowing in Iowa, it may be blowing in North Dakota or Wyoming. 
Having such geographically diverse wind resources on a single electric superhighway will result 
in a more steady supply of wind power to the US power grid, making it easier for grid operators 
to make full use of this resource.  
16 . What does "grid" refer to?  

1) Infrastructure for electricity delivery  2) Interstate highway system 
3) Network   4) Vertical and horizontal lines 

17 . According to the passage,  
1) Hydropower provides 5% of the electricity supply  
2) 25% of electricity will be provided by hydropower by 2025  
3) Renewable sources provide a large percentage of the electricity supply at present  
4) Renewable sources other than hydropower provide a small fraction of the electricity 

supply  
18 . Which one of the following actions is not done by a Smart Grid to make better use of  

energy resources?  
1) Releasing energy when supplies dip  2) Providing more energy storage capabilities  
3) Reducing power demand quickly  4) Increasing different energy types  

19 . What is the meaning of "remote" in the second paragraph?  
1) Control  2) Far  3) Rural  4) Urban 

  

20 . Which is not a main limitation of the current grid? 
1) Geography issues  2) Energy storage capabilities 
3) Accommodating different energy sources 4) Accommodating excess energy 

Passage 2 

Radio frequency (RF) engineering is a subset of electrical engineering that deals with 
devices that are designed to operate in the Radio Frequency spectrum. These devices operate 
within the range of about 3 k.Hz up to 300 GHz. RF engineering is incorporated into almost 
everything that transmits or receives a radio wave, which includes, but is not limited to, Mobile 
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Phones, Radios, WiFi, and walkie talkies. RF engineering is a highly specialized field falling 
typically in one of two areas; 1) providing or controlling coverage with some kind of 
antenna/transmission system and 2) generating or receiving signals to or from that transmission 
system to other communications electronics or controls.  

To produce quality results, an in-depth knowledge of mathematics, physics, general 
electronics theory as well as specialized training in areas such as wave propagation, impedance 
transformations, filters, microstrip circuit board design, etc. may be required. Because of the 
many ways RF is conducted both through typical conductors as well as through space, an initial 
design of an RF circuit usually bears very little resemblance to the final optimized physical 
circuit. Revisions to the design are often required to achieve intended results.  

RF engineers are specialists in their respective field and can take on many different roles, 
such as design, installation, and maintenance. RF engineers require many years of extensive 
experience in the area of study. This type of engineer has experience with transmission systems, 
device design, and placement of antennas for optimum performance.  

In addition, an RF design engineer must be able to understand electronic hardware design. 
circuit board material, antenna radiation, and the effect of interfering frequencies that prevent 
optimum performance within the piece of equipment being developed,  
21 . Why do we need to revise when an RF circuits is designed  

1) Because RF engineering is a highly specialized field. 
2) Because of the different ways RF is conducted. 
3) Because these circuits operate within the range of about 3 Hz up to 300 GHz.  
4) Because an initial design of an RF circuit usually bears resemblance.  

22 . What does "deal with" mean in the first sentence?  
1) agree with  2) discuss  3) cope with  4) design  

23 . According to the text, which of the following statement is false?  
1) An RF design engineer must be able to understand the effect of interfering frequencies.  
2) RF engineers are specialists in their respective field such as design, installation, and 

maintenance.  
3) RF engineering is connected with everything that transmits or receives a radio wave, for 

examples: Mobile Phones and WiFi.  
4) RF devices don't operate within a limited range.  

24 . Which word is close to the "propagation" meaning?  
1) conduction  2) dissemination  3) transmission  4) transition  

25 . It is not necessary that an RF design engineer knows about:  
1) antenna radiation   2) electronic hardware design  
3) microstrip circuit board design  4) software programming  

Passage 3 
A signal as referred to in communication systems, signal processing, and electrical 

engineering is a function that conveys information about the behavior or attributes of some 
phenomenon. In the physical world, any quantity exhibiting variation in time or variation in 
space (such as an image) is potentially a signal that might provide information on the status 
of a physical system, or convey a message between observers, among other possibilities. 
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The term "signal" includes, among others, audio, video, speech, image, communication, 
geophysical, sonar, radar, medical and musical signals.  

A signal is physical quantity which varies with respect to time, space and contains 
information from source to destination.  

Other examples of signals are the output of a thermocouple, which conveys temperature 
information, and the output of a pH meter which conveys acidity information. Typically, 
electrical signals are often provided by a sensor. Transducer is a device which converts a form 
of energy to another form of energy but sensor only converts a form of energy to electrical 
parameters. For example, a microphone is a sensor and converts an acoustic signal to a voltage 
waveform, and a speaker does the reverse but it is not a type of sensor. The formal study of the 
information content of signals is the field of information theory. The information in a signal is 
usually accompanied by noise. The term noise usually means an undesirable random 
disturbance, but is often extended to include unwanted signals conflicting with the desired 
signal (such as crosstalk). The prevention of noise is covered in part under the heading of signal 
integrity. The separation of desired signals from a background is the field of signal recovery, 
one branch of which is estimation thoery, a probabilistic approach to suppressing random 
disturbances 

26 . A speaker converts����� 
1) a voltage form to an acoustic signal form. 
2) an acoustic signal to a voltage form. 
3) a voltage form to another amplified voltage. 
4) a low level acoustic signal to high level acoustic signal. 

27 . According to the text, which of the following statement is valid? 
1) A signal is physical quality which varies with respect to time and space. 
2) Noise is unwanted signal conflicting with the desired signal. 
3) Information theory field discusses about transducers. 
4) Image is not a type of signal information. 

28 . What does the word "conveys" mean in the second line? 
1) analyses 2) shows 3) carries 4) collects 

29 . Which definition is right for "Transducer"? Transducer converts��� 
1) an acoustic signal to voltage waveform. 
2) a voltage waveform to another form of energy. 
3) a form of energy to voltage waveform. 
4) a form of energy to another form of energy. 

30 . What does the sentence "The prevention of noise is covered in part under the heading of 
signal integrity" mean? 
1) By "signal integrity" we could prevent of noise. 
2) 'Signal integrity' is covered by noise. 
3) Noise is a type of cover which is under the 'signal integrity' 
4) Noise covers the signals and we couldn't prevent it. 
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k

t
x t cos t k

3





 
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��]Y�]��y0Pd�Y�Ã{Â]����|Ì¸¯�Ä¯�Ê¿Z»�KÊ»�Y����Zf·Á��^À»�,ºË|À]mVÄÀ»Y{�Z]���ÉVÊ»��Y|»�{�YÁ��{Â����¾ËY��{
�d·Zu¾Ì�Z»�ÄËÁY��½Z¼Å�Z]��y��Y�É�Â^��½YÂe���]Y�]�ZÅ1Pd�Y�Ã|�����d^�¿0P�Ä]�1P.d�Y�¹Y|¯��

���sin ����cos
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�

���cos����sin
2

�
�

���� ��Ê�y�®e� ¹Y�³ZË{� �{Ê]� µZ¬f¿Y��y�®Ë� Ä]� �ÂeZ»�Â¨�¿Y�e�®Ë�ªË��� �Y� ½Á�°À�� �ÂeY�¿��®Ë� ,�Ë��¶°���Z]
d�Y�Ã|��¶�f»��d�Y�µ{Z f»��Z§�Ä��ºf�Ì����ÊfÌ¿ÂË�a�c�Â��Ä]�¾¿Âe�µ{Z »��Y|»��¿Zf¯Y��,�y�ÉZÆf¿Y�|Ë{��Y

|Ë�Ì´]���¿��{�ZÀ^»��Ë{Z¬»�½YÂÀ��Ä]�Y���ÂeY�¿��Ê»Z¿��Ë{Z¬»�.d�Y�¹Y|¯��
���0.9�
���1.2�
���1.3�
���1.4��
���� �d�a�ªË����Y�Ê¬Ë��e�½ZË�m��³Y��Ë��¶°���{A�i��Ë�Âe��y��Y��f»Â¸Ì¯��Å�d»ÁZ¬»�Á��b»M�0.001�,|�Z]�

��Y�É�Â^��½ZË�mi.d�Y��b»M�|Àq��
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�����lÀa������É{Á�Á�Ä°ÀËY��Y��a�ÄÌ¿ZiÂ¿Z¿abcd����Y�1111���Ä]�1011��Ê»��Â�������µÂ��Ä]�Ê¨À»�ÃZeÂ¯��·Za�®Ë�,{Â�7��]�ÄÌ¿ZiÂ¿Z¿�

Ê»�Ã|Ë{�ÊmÁ�y�ÉÁ��{Â���
��������É{Á�Á�Ä°ÀËY��Y��a�ÄÌ¿ZiÂ¿Z¿�d¨Åabcd��Y�1111�Ä]�1011Ê»��Â���,{Â����µÂ/��Ä]�Ê¨À»�ÃZeÂ¯��·Za�®Ë�5��Ä/Ì¿ZiÂ¿Z¿�

Ê»�Ã|Ë{�ÊmÁ�y�ÉÁ���]�{Â���
����������É{Á�Á�Ä°ÀËY��Y��a�ÄÌ¿ZiÂ¿Z¿�d¨Åabcd�Y����1011���Ä]�1111Ê»��Â���µÂ��Ä]�Ê¨À»�ÃZeÂ¯��·Za�®Ë�,{Â�5��]�ÄÌ¿ZiÂ¿Z¿�

Ê»�Ã|Ë{�ÊmÁ�y�ÉÁ��{Â���
����������É{Á�Á�Ä°ÀËY��Y��a�ÄÌ¿ZiÂ¿Z¿���abcd���Y1111�Ä]�0111��Ê»��Â����������µÂ��Ä]�Ê¨À»�ÃZeÂ¯��·Za�®Ë�,{Â�4��]�ÄÌ¿ZiÂ¿Z¿�

Ê»�Ã|Ë{�ÊmÁ�y�ÉÁ��{Â���
���� �]Ze� 

���     F a , b,c ,d m 0, 2,4 ,5,9 ,11,13,15 ,d 10�
���011X�Á�m�Pr ime ImplicantÊ»��|�Z]��
����pÌÅ��]Ze�¾ËYEssential Prime Implicant{�Y|¿���
���X11X�Á�m�Essential Prime ImplicantÊ»�¾�°¿Z§�¾ËY��|�Z]��
����ZÆÀeEssential Prime Implicant��]Ze�¾ËY�1XX1Ê»��|�Z]��
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���� ��Y|¬» P 2:0�Z]� �]Y�]�001Ê»��|�Z]� �d·Zu� �Y� ,�Ë�� �Y|»�Ä¯�Êe�Â��{��Ä�� �{� ,|À¯� �Z¯� Ä]� �Z£M� Ã|�� Ã{Y{�ÉZÅ
¹Y|¯�,½M��Y��a�­Ô¯��·Za�c�Z^���Y�®Ë�Ê»�©Z¨eY��Ë��ÉZÅ�.|f§Y�

�
��� Q 2 : 0 011 100 000 111   ���� Q 2 : 0 000 101 010 001   �
��� Q 2 : 0 011 000 100 100   ���� Q 2 : 0 000 001 101 011   �
���� kÂ»�¶°��Ê»�µZ¼�Y��Ë���Y|»�Ä]�Ã|��Ã{Y{�ÉZÅ�{Â����ÊmÁ�y Count 7:0.|��|ÅYÂy�Äq�½ZËZa��{��

�

�
��� Count 7: 0 00000110���� Count 7: 0 00000101�
��� Count 7: 0 00001000���� Count 7: 0 00001010�
���� ]� �Ë�� kÂ»�¶°��É{Á�Á� Äain��Y|»�®Ë�Mealy�Äf��� Ä¯�1001Ê»� Y��d�Y� Ã|�� Ã{Y{� |]ZË� �½Z»�� Äq� �{��ÊËZÅ

Ê»�®Ë��Y|»�ÊmÁ�y�.{Â��

�
����½Z»���{t10�����½Z»���{��ÉZÅt13Á��t15�
���½Z»���{��ÉZÅt 7�Á�t11�����½Z»���{��ÉZÅt 6�Á�t10�

www.konkur.in

Forum.konkur.in



�
�

 

�� �µZ��É��Y����Â°À¯�½Â»�M�����
 ���� ��Ë���Y|»��{In1 10001100�Á�In2 11001101�,���Y|¬»Out1.{Â]�|ÅYÂy�Äq��

�
���Out1 11001101����Out1 10001101����Out1 10001100����Out1 11001000�
���� ¹Y|¯� �Ë�� �Y|»�dÌ]� Äf��� �Y�®Ë��É{Á�Á� �{� Y�� �Ë��ÉZÅain��Ä]�`q� �Y� Ä¯�Ê»� {�YÁ�d�Y��Á� Ã{�¯�Ê]ZË{��|¿Â�

�ÊmÁ�ywÊ»�®Ë�Y���.|À¯�

�
���001����010����110����101�
���� ���{M��·Za�Z]�É�Â��Á�aÁ�°Ì»�ºf�Ì��®Ë��{16�ÊfÌ]��A0�Ze�A15����{Â°Ë{��Y74LS138����{Â°Ë{3�Ä]�

8� ���{M�ÉY�]��ÊÅ{ROM�Á�RAMc�Âa� Á�ÊfËZ]Â¸Ì¯�®Ë���d�Y� Ã|�� Ã{Z¨f�Y�ÊmÁ�y� Á�É{Á�Á�ÉZÅ��ª^�
¶°������{M��ÉZÅROM�Á�RAMc�Âa���{M�¾ÌÀr¼Å�Á���Y�|Àe�Z^��ÊmÁ�y�Á�É{Á�Á�ÉZÅ��

���
0000H ROM03FFH0800H RAM0BFFH

2000H3800H�

���
0000H ROM01FFFH0800H RAM0FFFH

2000H3800H�

���
0400H ROM01FFH0C00H RAM0FFFH

2400H3C00 H�

���
0400H ROM0BFFH0100H RAM13FFH

2400H3C00 H�
�
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���� ��³Y5�Z]�ºÌÀ¯�¶�f»�µÁY�dÌ³�É{Á�Á�Ä]� Y���yM�dÌ³�ÊmÁ�y�Á�ºÌÅ{��Y�«�ºÅ����d�a� Y���e�ÂÀËY�dÌ³�{|�
�dÌ³��Z�f¿Y��ÌyPe�Ä°¿M���§20�Äq�,|�Z]�ÄÌ¿ZiÂ¿Z¿�.{Zf§Y�|ÅYÂy�Ê«Z¨eY�

���dÌ³�ÊmÁ�y��{���¿Z¯�§�Z]��·Za��´¿Z�Â¿�ZÅ50d�Y{�ºÌÅYÂy��e�ÅZ´»���
���ÊmÁ�y�d]Zi�ZÅ��ZË��¨��®ÌmÓ�Z]�|¿Y1�c�Â��Ä]��Y|»�Á�latchÊ»�¶¼���|À¯��
���dÌ³�ÊmÁ�y��{�´¿Z�Â¿�ZÅ��¿Z¯�§�Z]��·Za��25d�Y{�ºÌÅYÂy��e�ÅZ´»���
���ÊmÁ�y�Ä¼Å��¾Ì »Z¿�®ÌmÓ��{�ZÅ����ÁL�Á�H��{�¯�|ÀÅYÂy��Ì³��
����� ¹Y|¯��µ{Z »��Ë��ÉZÅ�Y|»��Y�®Ë��]Ze�ÊmÁ�y�|Ì·Âe�ÉY�]�Ã|��Ã{Y{�½Z�¿��Y|»F.d�Y��

�

���
�

���

�

���
�

���
�

����� ���{M�ÃZ³�~³�ÉY�Y{�Ã�Â�À»�Ä¼Å�Ã|¿�Y{�a�Ë��®Ë20�Ã{Y{�ÃZ³�~³�Á�ÊfÌ]�16d�Y�ÊfÌ]�����{M�¾ÌÀr¼Å��ÊÅ{
IO�c�Â��Ä]�½M�Memory Mappedd�Y�� �¹Y|¯�ºf�Ì�� �Y�®Ë�Ê»� Y�� �Ë��ÉZÅ��Ã|¿�Y{�a�¾ËY� �Y� Ã{Z¨f�Y� Z]�½YÂe

.{Â¼¿�ÊuY���
����ÉY�Y{�Ä¯�Ê¼f�Ì�1MB�Ä�§Zu�1MB, RAM�Ä�§Zu�ROM�Á�64d�Y�Ê^¿Zm�Ä¸Ì�Á���
���Ê¼f�Ì��ÉY�Y{�Ä¯�2MB�Ä�§Zu�512 MB, RAM�Ä�§Zu�ROM�Á�32d�Y�Ê^¿Zm�Ä¸Ì�Á���
����ÉY�Y{�Ä¯�Ê¼f�Ì�512 KB�Ä�§Zu�1MB, RAM�Ä�§Zu�ROM�Á�256d�Y�Ê^¿Zm�Ä¸Ì�Á���
����ÉY�Y{�Ä¯�Ê¼f�Ì�1.5MB�Ä�§Zu�512 MB, RAM�Ä�§Zu�ROM�Á�64d�Y�Ê^¿Zm�Ä¸Ì�Á���
����� �ÊËÁ{Á{�Ã|¿�Z¼��®Ë�ÊmÁ�y��Ë��¶°�8�®Ë���{M��Â�y�Ä]�Y��ÊfÌ]�ROM��Â¿��Y�256 8�Ã{�¯�¶�f»�

d�Y� ��¶yY{� �{ROM�Ã{Á|v»� �{� Ê�ÂÀÌ�� kÂ»�®Ë� [ÁZÀe� Ã�Á{�®Ë�127�Ze�128d�Y� Ã|�� ÊÅ{�Y|¬»��
�ÊmÁ�yROM�µ|^»� ®Ë� É{Á�Á� Ä]� �Ì¿�DAC�ÊmÁ�y� Ä�]Y�� Z]�oV KN�Ä¯�K�Á� \�ZÀe� \Ë��N�{|��
�É{Á�ÁDAC�d�Y�Ã|��¶�Á�d�Y��ÄÀË�³�.d�Y�¹Y|¯�,{�Â»�¾ËY��{�tÌv��É�

�
����¶yY{��{ROMÃ�Ìy}�½Z°»Y��{�Y|¿�{ÂmÁ�Ê¨À»�{Y|�Y�É�Z���
����ÊmÁ�y0V�Z]��]Y�]�Ê�¿Z¯�§�Z]�Ê�ÂÀÌ��kÂ»�®Ë�fclk / 256Ê»��|�Z]��
���¸�Zu��Ë{Z¬»Ê¼¿�Á�Ã{Â]�É�Z��Y�[ÁZÀe�Ã�Á{�®Ë��{�Ê�ÂÀÌ���]Ze��Y�Ä��¶yY{��{�Y��½M�½YÂeROMÃ�Ìy}��{�¯�É�Z���
����ÊmÁ�y0V�Z]��]Y�]��¿Z¯�§�Z]�Ê�ÂÀÌ��kÂ»�®Ë�fclk 256Ê»��|�Z]��
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����� |ËY�ZÅ{ÂË{��Ë��¶°���Y|»��{Ã��É{Á�Á�kÂ»�¶°��Á�Ã{Â]�µMinVd�Y�Ã|��Ã{Y{�����Zf·Á��Y|¬»��j¯Y|u�Á�¶«Y|u

outV.d�Y��|¬q�d·Á�\�u�]��
���2�,4�
���1�,3�
���2�,3�
���1�,4��

�
����� �d^�¿� �Ë��¶°�� �Y|»� �{ W / L�ÉZÅ�Âf�Ë�¿Y�e�1M�Á�2M� Z]���Âf�Ë�¿Y�e� |¸��e� �Zf·Á� ºÅ1M�\�u�]

��Âf�Ë�¿Y�e�Ze�|�Z]��|¬q�|ËZ]�d·Á2M.{{�³��ZËZ]�Ê�y���Z^�Y�ÄÌuZ¿���»��{��
���4�
���3�
���2�
���2�

�
�
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����� Ã|���ZËZ]��Z^�Y�ÄÌuZ¿��{�ZÅ�Âf�Ë�¿Y�e�Ä¼Å��Ë��¶°���Y|»��{�|¿Y���½ZË�m��Y|¬»outIÊ¸Ì»�|Àq���.d�Y��b»M
¥���ZÅ�Âf�Ë�¿Y�e�µZ¿Z¯�µÂ��½ÂÌ�ÓÁ|»�Á�Ä¿|]��iY��Y�|ÌÀ¯���¿��

���1�
���3�
���2�
���4�

2 1

3 4

5 2

n 2
1

W W
2

L L

W W
2

L L

W W
2

L L

W mA
cos 25

L V

   
   

   

   
   

   

   
   

   

 
  

 

�

�
����� Ã|ËY�ÊeZÌ¸¼��Ã|ÀÀ¯�dËÂ¬e��Ë��¶°���Y|»��{�d�Y�µM���d^�¿L

m

I

V
.d�Y�¹Y|¯��

���2

1 3

R

R R
����

2 3

1

R R
�

���1 2

1 3

R R

R R

����2 2

1 3

R R

R R

�

�
����� Y{��j¯Y|u��Ë��¶°��Ã|ÀÀ¯�dËÂ¬e��Y|»��{»�ÊmÁ�y��Zf·Á�½�Z¬f»�²ÀÌWÂ��ÄÀoutV.d�Y�d·Á�|Àq�0Z^Ë�¬e��
���2�
���3�
���4�
���3.6�

�

����� �®qÂ¯�µZÀ´Ì���Zf·Á�Ã�Æ]��Y|¬»out
v

in

V
A

V
.d�Y��|¬q��Ë��¶°��Ã|ÀÀ¯�dËÂ¬e��Y|»��
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���75�
���50�
���100�
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�� �µZ��É��Y����Â°À¯�½Â»�M�����
 ����� Ã|�� �ZËZ]� �Z^�Y� ÄÌuZ¿� �{� ZÅ�Âf�Ë�¿Y�e� Ä¼Å� �Ë�� ¶°�� �Y|»� �{�|¿Y� ��®qÂ¯� µZÀ´Ì�� �Zf·Á� Ã�Æ]� �Y|¬»

out
v

in

V
A

V
Z]�d�Y��]Y�]�½M���

���1.5�
���2�
���3�
���4.5�

�
����� ��Âf�Ë�¿Y�e� �Ë�� ¶°�� �Y|»� �{1Md�Y� Ã|�� �ZËZ]� �Z^�Y� ÄÌuZ¿� �{�� ��®qÂ¯� µZÀ´Ì�� �Zf·Á� Ã�Æ]� �Y|¬»
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in

V
A

V
Z]�d�Y��]Y�]�½M���

���2�
���4�
���2.5�
���5�

�
����� Ã|�� �ZËZ]� �Z^�Y� ÄÌuZ¿� �{� ZÅ�Âf�Ë�¿Y�e� Ä¼Å� �Ë�� ¶°�� �Y|»� �{�|¿Y� ��®qÂ¯� µZÀ´Ì�� �Zf·Á� Ã�Æ]� �Y|¬»
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v
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V
A

V
Z]�d�Y��]Y�]�½M���
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����� �ÉZÅ�Âf�Ë�¿Y�e�Ä¼Å��Ë��¶°���Y|»��{Z¿��{�Á�Ã{Â]�½Z�°Ë�ºÅ�Z]���ZÀf»uÌÃ|���ZËZ]�µZ §�Ä�|¿Y���Ã�Æ]��Y|¬»

�Ê¸�Z¨e��Zf·Áout out
d

in in

V V
A

V V
 

 





Z]�d�Y��]Y�]�0Z^Ë�¬e�½M���

���4.5�
���10�
���5.5�
���11�

�
����� ��ZËZ]��Zf·Á��Y|¬»��Ë��¶°���Y|»��{bV�Á�DC�É{Á�Á�inVÃ|��ºÌ�Àe�ÉÂv¿�Ä]��|¿Y��Âf°¸¯�½ZË�m��Y|¬»�Ä¯�

��Âf�Ë�¿Y�e1Q�Z]� �]Y�]�1��Zf·Á� Á� �b»M�Ê¸Ì»�DC|Àf�Å� �¨�� Z]� �]Y�]�ÊmÁ�y�� ���Zf·Á� �Y|¬»� º¼ÌÀÌ»� Á� º¼Ë�¯Z»
�ÊmÁ�youtVY|¯�Z]��]Y�]�d·Á�\�u�]�.d�Y�ÄÀË�³�¹�

���8�,8�
���10.3�,8�
���10.3,�10.3�
���8�,10.3�

�
����� ,|�Z]�Ã|��ºÌ�Àe�½M����Á{��Zf·Á�Ä¯�½M�ÉY�]��Z]�d»ÁZ¬»�¶«Y|u��Ë��¶°���ÂeÓÂ³���{���|¬q�ºÅY�\�u�]�

�d�°���Zf·Á�Z]�Y���¿��{ÂË{�.d�Y5.6Ã|ËY�Á�d·Á��|Ë�Ì´]���¿��{�µM��
���2.5�
���250�
���3.1�
���310��

www.konkur.in

Forum.konkur.in



�
�

�
����� ��Z§�®e��ÂeZ»�Â¨�¿Y�e�®Ë��{100kVA�,�]Y�]�dÌ¿ÂË�a�\�u�]�É���ÄyZ���¿Y|b»Y�z 0.01 j0.04 d�Y��

Ê]�½YÂe�\Ë�����]Y�]�Ê»Z¿��¿Z¯�§�Á� �Zf·Á�dve� ,�ÂeZ»�Â¨�¿Y�e�¾ËY�É�Z]0.2d�Y�� �½Z»|¿Y�º¼Ë�¯Z»���Z]� �{�½M�
Ê»�w��Ê»Z¿�|Å{��Ê]�½ZË�m�.d�Y�½M�Ê»Z¿�½ZË�m�|��{�|Àq�,�ÂeZ»�Â¨�¿Y�e�Ê»Z¿��Z]�

���5����10����7.5����12.5�
����� �c�|«� Ä]� �Z§�®e� �ÂeZ»�Â¨�¿Y�e�®Ë�cZ¨¸e�cY�ÌÌ¤e300 kVAd�Y� Ã|�� Ã{Y{� �Ë��¶°�� �{� �Z]� ½ZË�m� Z]���

�c�|«�\Ë���Á��Zy��Z]�®Ë��{��¿Y�e�¾ËY�Ê^Ë�¬e��Zf·Á�ºÌ�Àe0.8d�Y��¨���]Y�]����¹Y|¯�,�¿Y�e�¾ËY��¿Zf¯Y�
.d�Y�

���0.0022 pu�
���0.0067 pu�
���0.0050 pu�
���0.00267 pu�

�
����� c�Â�� Ä]� �Z§�®e� �ÂeZ»�Â¨�¿Y�e�®Ë� Ä]� Ã|�� µZ¼�Y� �Zf·Á��V 200sin t 50sin 3 t   d�Y�� ��½ZË�m� �³Y

Ê]�c�Â��Ä]� �ÂeZ»�Â¨�¿Y�e�É�Z]��   i 0.4sin t 60 0.08sin 3 30    
 ,|�Z]��º�q� Z]���d»ÁZ¬»� �Y�Ê�Âa

ºÌ��Äf�Å�cZ¨¸e�,ÄÌ·ÁY�pÌË�.d�Y�cYÁ�|Àq��ÂeZ»�Â¨�¿Y�e�É�
���10.86����34.64����21.73����43.46�
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����� Ã|ËY�Äf�Å�,�Ë��Ê�Ì�ZÀ¤»��Y|»��{�Ã{Â]�µMÊËYÂÅ�¶�YÂ§��Y�®Ë�Å�Ê�Ì�ZÀ¤»�d»ÁZ¬»�Á�gRÊ»���§��{Â���
��Ë{Z¬»12LºÌ��Á{�¶]Z¬f»��¿Zf¯Á|¿Y���ÊrÌa1�Á�2��Ì¿�Á�13LºÌ��Á{�¶]Z¬f»��¿Zf¯Á|¿Y��ÊrÌa1�Á�3�\�u�]�

�ÉZÅ�f»Y�ZagRºÌ���Á{�{Y| e�Á��ÊrÌa�.d�Y�¹Y|¯��]Y�]�ZÅ�

���1 3 1 2
13 12

g g

N N N N
L ,L

2R 2R
 �

���1 3
13 12

g

N N
L ,L 0

2R
 �

���1 3 1 2
13 12

g g

N N N N
L ,L

R R
 �

���1 3
13 12

g

N N
L ,L 0

R
 ��

����� � É|¿ÂÌa� ÉÂ¸§� \�u�]� Ê��§� Ê°Ì¿Z°»Á�f°·Y� µ|^»� ®Ë� É��¿Y� ½Z°»� �ÌÌ¤e� Á�x�c�Â�� Ä]

 
3

fW , x
0.1 x


 


d�Y���Ã�Y|¿Y��ÉZÅ�Ä¯�Êf·Zu��{�Á�Ì¿�Á�i 3A�Á�x 0.02 m.d�Y�¹Y|¯�,|�Z]��

���0.141�Á��Á{�/��]Á�1.76¾eÂÌ¿�����1.41�Á��Á{�/��]Á�3.53¾eÂÌ¿��
���0.282�Á��Á{�/�]Á�1.76¾eÂÌ¿�����0.282�Á��Á{�/��]Á�3.53¾eÂÌ¿��
����� Ê]�d·Zu��{�Ä¿Z³Y|m�®Ë�ve��ÂeY�¿��®Ë��d����Z]��Z]0nÊ»�Ã|¿Zy�q��Ä¯�v»�ÉÁ�Ì¿�Á�{Â���½M�É0Ed�Y���

d»ÁZ¬»�½Y|Ì»� ½ZË�m� Ä¯�d�Y� Ã|��ºÌ�Àe� É�Â�� ½Y|Ì»�2|�Z]� �b»M� ��Ä]� ½Y|Ì»� ½ZË�m� �³Y3A�Ä]�d���� Á
01.5nÄ¯�v»�ÉÁ�Ì¿� ,{Â�� Ã{Y{��ËY�§Y����]Y�]�|Àq� Ã|��|Ì·Âe�É0EÊ»���Ê�Z¬¿� .{Â�Ä�z�»� �Y��Ê�Ì�ZÀ¤»�É

.d�Y�¶]Z¬»�µÁ|m�c�Â��Ä]��z�»�Ì£�d����®Ë��{�¾Ì�Z»�
���1.5�
���2.25�
���2�
���Ê¼¿��ÌÌ¤e�|À¯��

sh aI E

0 10

1 50

2 90

3 120

4 140

�

����� Ä�z�»� Z]�É��� �ÂeÂ»�®Ë���Á�¨»� �Ë��¶°��Ê�Ì�ZÀ¤»�Éd�Y� �Ê»� �Z¯�¶»Z¯� �Z]� �{�ÂeÂ»� Ä¯�Êf«Á��,|À¯
��rÌ»�M�½ZË�m40�Ã|��|Ì·Âe� �ÁZf�³� Á� �b»M�24d�Y� �f»� /�¾eÂÌ¿�� �ÃY��½ZË�m���ÂeÂ»�É�Y|¿Y100d�Y� �b»M���

ÃY���ÁZf�³�d�Y��f»�/�¾eÂÌ¿�|Àq��ÂeÂ»�É�Y|¿Y�°���Y�.�º�q��rÌ»�M�¶¼ ·Y�Ê»�Ê�Âa�{Â���
���60�
���67�
���100�
���150�

�
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�� �µZ��É��Y����Â°À¯�½Â»�M�����
 ����� Ê]�Ä�z�»���ÂeÂ»�®Ë�É�Z]DC�d�����{�dÀ��1800 rpmd�Y�Ã|��Ã{Y{�����Zf·Á�Z]��ÂeÂ»�¾ËY120 V�ÄË~¤e

Ê»�{Â�� �,|�Z]� ºÅY� |Àq�dÀ��½Y|Ì»�d»ÁZ¬»���rÌ»�M� ½ZË�m� Z]� �ÂeÂ»� Ze�75A�d���� Á�1000 rpm|À¯� �Z¯���
��rÌ»�M�d»ÁZ¬»0.1�Á�d�Y�ºÅY��°���Ã�Y|¿Y�Ä]�Y��½Y|Ì»�ÉÂ¸§��rÌ»�M�¶¼ ·Y%10Ê»��ÅZ¯��|Å{��

���18.46�
���39.23�
���34.28�
���64.28�

�
����� ��ÂeÂ»�®ËDC�dÀ�200V��,12A�Á1940 rpm��rÌ»�M�d»ÁZ¬»�ÉY�Y{�0.5d�Y�ºÅY����Ã|��µZ¼�Y��Zf·Á��³Y
]Ä�Ä]� �ÂeÂ»�150 V,{Â�� Ã{Y{��ÅZ¯��� �Z]� �ÁZf�³� .|��|ÅYÂy� Ä¬Ì«{� �]�� Á{� |Àq�d����Ê»�d]Zi���Y|»� Á� |¿Z»

Ê»���§�Ê�y�¾Ì�Z»�Ê�Ì�ZÀ¤»�{Â���
���1893.3����1940����1983.9����1065�
����� ºÌ���ÂeÁ��Z]�Ê^�«��ZÆq�ÊËZ¬·Y��ÂeÂ»�®Ë�d�Y��Á�¨»�Ã|��ÊrÌa��Á���Z§��Å����Á{���Zf·Á�½Â°��d·Zu��{��Âe

��]Y�]90 Vd�Y�d·Á���d����Z]��YÁ{�½Y|Ì»��°��dÆm��{��ÂeÁ���³Y720 r.p.m��{�Ã|��Z¬·Y��Zf·Á�,{Â��Ã|¿Zy�q�
��ÂeZf�Y��Zf·Á��¿Z¯�§�.|��|ÅYÂy�d·Á�|Àq��ÂeÁ���Z§��Å60 Hzd�Y���

���54����72����108����126�
����� ,º¼Ë�¯Z»��ÁZf�³��{��ÂeÁ��Ê¼ÅY�cZ¨¸e�,�Z§�Ä��ÊËZ¬·Y��ÂeÂ»�®Ë��{��4��Z]��ÁZf�³��{��ÂeÁ��Ê¼ÅY�cZ¨¸e��]Y�]�

d�Y�¶»Z¯��¾ËY��{¥����ÂeZf�Y��¿Y|b»Y��Y�.d�Y�Ê»Z¿��ÁZf�³��]Y�]�|Àq�º¼Ë�¯Z»��ÁZf�³�,�ÂeÂ»��|ÌÀ¯���¿��

���1

7
����4

7
����2

7
����6

7
�

����� Ä]Z�»��Zv·��Å��Y�ÊËZ¬·Y��ÂeÂ»��Ä��»ÁZ¬»��¬§�Á�|¿Y½M�ÉZÅ�ÂeÁ��d�d�Y�cÁZ¨f»�ZÅ����^À»�®Ë��Y��ÂeÂ»�Ä��¾ËY
Ê»�ÄË~¤e�|¿Â���Ä�z�»��ÉZÅ T nÄ]Z�»��Ì¿��ÂeÂ»�Ä���Å�ÉZÅ�Z]��|¿Y��,ÄË~¤e��Zf·Á��ÅZ¯�Z]��Ä]�ZÅ�ÂeÂ»�d����

Ê»�Äf�Z¯�lË�|e�,{Â����Zy��Zf·Á�®Ë�ÉY�Y�Ä]� Ze�Y|ËZa�d·Zu��Y�½Z»��ºÅ��ÂeÂ»�Ä���Å�d·Zu�Ä]�Á�Ã|��k�Zy��
Ê»�Ã{Y{�©Â��½Â°��|¿Â���Ä�z�»��.d�Y�c�Â��¹Y|¯�Ä]�ZÅ�ÂeÂ»�¾ËY��Z]�Énd�Y��y�q�d������

���2
loadT an c ����loadT c����loadT bn c ����2

loadT an bn c  �
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����� Äv¨���Éz 0��dyYÂÀ°Ë�Ì£�Êv����Z]�¶»Z��2
s 2

C
ay

m

 
   

 
Ê»��|�Z]� �Ã�¯��{�Ä¯�É�Z]�¶¯���Z ��Ä]�ÉY

��¯�»�Ä]�Á��f»�®Ë 0,0,0.5.d�Y�¹Y|¯�,Ã|���«YÁ��

���9 a
Q

32


����3 a

Q
32


����3 a

Q
64


����9 a

Q
64


�

����� Ä�¬¿� ÉZÅ�Z]��d^j»� ÉYiQ��Z¬¿� �{� i0,0, zÄf§�³� �Y�«��|¿Y� ����§� Z] i i

1
Q C

3
�Á� i

iz 3 m�,

i 0 ,1,2,...Ê]��{�¶Ì�¿Zfa�|ÌÀ¯���§�.d�Y�¹Y|¯�cZ�fz»�O|^»��{�¶Ì�¿Zfa��Y|¬»��,�|�Z]��¨���]Y�]�dËZÆ¿��

���
0

3
V
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


����
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


����
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V
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


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3
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


�

����� Ä¬¸u�®Ë��{�,�Ë��¶°���{�Ã�ËY{�É� ��Ä]�®qÂ¯�ÉY��Za�½ZË�m�1IÄ¬¸u�Á�-d�Y�É�Zm���Ä]�®qÂ¯�Ê ]�»�É
��¸�b�½ZË�m�Z]�2IÄ¸�Z§��{���É�Ä¯�É�Â��Ä]�-{�Y{��Y�«�½M��Y�a ,bÊ»�Á�|Àf�Å��½Y|Ì»�½YÂe�Ä¬¸u�ÉZÅ��ZÅ

�,{Â¼¿���§�d]Zi��´Ë|°Ë�ÉÁ��Y�Ä¬¸u��]�{�YÁ�Ê�Ì�ZÀ¤»��ÁZf�³�.d�Y�¹Y|¯�,Ê ]�»�É�

���
2 2
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�� �µZ��É��Y����Â°À¯�½Â»�M�����
 

����� Äf�Âa�Á{�¾Ì]��Z¿Z���ÉÁ�¯�É a r b Ã{Z»��Y���ÊËZ¿Z���Z]�ÉY 
0
2

r
r


 ,d�Y�Ã|���a���½M��{�Ä¯�r��Z ��

�Á�ÉÁ�¯�ÃZ´f�{b ,a�Á�0|Àf�Å�Êf]Zi��Ë{Z¬»�� ��t����³Yr a�t���Á��¨��¶Ì�¿Zfa� �{r b�¶Ì�¿Zfa� �{�
0V.d�Y�¹Y|¯�ÄÌuZ¿�¾ËY��{�½ZË�m�Ê·Z´q�,|�Z]��

���
 

0 0
r2

V
�J a

r b a






����0 0
r

V
�J a

b
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

 
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V
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b
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 
 
 

����
 

0 0
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V
�J a

r b a






�

����� Ä¬¸u���Z ��Á�cZ�fz»�O|^»��¯�»�Ä]�Ã�ËY{�ºÌ¿�®Ë�¶»Z��½ZË�m�ÉaÃ�Za�®Ë�Á��y�µÂ��Ä]�2a�ÉÁ��,Á{��Å�

Äv¨���Éxyd�Y� Ã|�� Ã{Y{� �Ë��¶°��ª]Z�»�� ��ºÌ¿Y|]� �³Yd 1 sin
ln

cos cos

   
  

  -d�Y���Ê�Ì�ZÀ¤»�¶Ì�¿Zfa�

Ä�¬¿��{�É�Y{�]��É P 0,0,a.d�Y�¹Y|¯��

���0
x

I 2 2
�2ln 2 a

4 2

  
 

  

�����������������������0
x

I 2 2
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  
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  

�

���0
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�

�
����� ��ª]Z�»Ã�¨u� ,�Ë��¶°�ÄËÁY�� Z]��Á�z»�¶°��Ä]�ÉY��Ê³|��Z]�É

4

Ã�¯�ºÌ¿� �Y���dyYÂÀ°Ë�Ê¼nu�Ê·Z´q� Z]�ÉY
0��Z ��Ä]� ,Ê°Ë�f°·Y��Z]� �Y�a��]�ª^�À»��¯�»�Áz ad�Y�Ã|��k�Zy�� ��½Y|Ì»�cZ�fz»� O|^»� �{�Ê°Ë�f°·Y

.d�Y�¹Y|¯��]Y�]�
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����� Äf�Âa�®Ë��Ê¸yY{��Z ��Ä]�ÉÁ�¯�ÉZ¿Z���Éa�Êm�Zy�Á�b,¶°��ª]Z�»� ,�¶Ì�¿Zfa� �{�0V�Ã|��Äf�Y|Æ´¿�
d�Y� �Ä�¬¿��Z]��ÉYqÄ¸�Z§� �{���É d a dÄf�Âa��¯�»� �Y��d�Y��«YÁ�ÉÁ�¯�ÉZÅ� ���Z¬¿� �{�Êv����Z]�Ê·Z´qA�

ÁB�e�Ä]��.d�Y�¹Y|¯�\Ìe�

���
 

0 02 V q
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a b 4 a a d
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����� Ä¿YÂf�Y� ÄÌuZ¿� �{�Ê]� ÉY��¶ËÂ�� dËZÆ¿a r b ��Á0 2 �½ZË�m� ,1I�É�YÂ»�dÆm� �{� dyYÂÀ°Ë� �Ë�Âe� Z]�

��Âv»zd�Y�É�Zm�¶°��ª]Z�»�� �Ä¬¸u� �{���¸��Ä]�Ê ]�»�É2b�½ZË�m2I��]�»��¸��®Ë� Á� -d�Y�É�Zm��ÉÁ�
{�Y{��Y�«�Ä¿YÂf�Y��Âv»��.d�Y�¹Y|¯�Ê ]�»�[Z«�¾ËY��]�{�YÁ�ÉÁ�Ì¿�
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�� �µZ��É��Y����Â°À¯�½Â»�M�����
 ����� Ä¿YÂf�Y� Äf�Âa�®Ë�Ã{Z»� �Y� ÉY��µÂ�� Ä]� Ê�Ì�ZÀ¤»� É2L� Á��Z ���Êm�Zy� Á� Ê¸yY{� ÉZÅa�Á�b��Y{�]� ÉY�Y{�

�dyYÂÀ°Ë��Ì£�Ê³|���Ì�ZÀ¤»2
0 z�M M sin a 
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Y�Ä]�ÄmÂe�Z]�Ä¯�d�Y�Ã|»Y�¹Á{�¥Y�³Y�Za��{Ë�Ä°^��Ä°À(grid)��{�Y{�¶°�»�Ë�®infrastructure for electric delivery�Ä]Z�»�
interstate highway��ÃY�³��]�ZÅÉ]�ÌY�¾Ëf·ZÊ� �¿Ì�Y{� �ZËº� ��³� Y~·ËÄÀ��ÉZÅ���Á���¸£�Ê»��|�Z]� ��³Ë�ÄÀ�Å�½Âq�Ì�Z^e�Y�pÊ�Ä]�

�{�Y|¿�©�]�Ä°^��³�ÁË�ÄÀ���Ëq�Y�Ì�ÉÂ¿�Ä¯�d�Y�Ë¹�Ó�Ã|À�Ê»���{Â��Ä§Z�Y�©�]�Ä°^��Ä]�,|¿Y{Ë¤e�ZÌÌ|À¯����
�³Ë{Â¼���Â�y�¹�ZÆq�ÄÀÉ¬§Y�Á�Ê¸»Z¯�x�Za�,Ê¿�Ì�½Âq�d� �Âe�Ä°^�Ë°�e�©�]��Â�y��Y�ZÆÀe�©�]��Ì�¹Z¼e�¶¼��Á�Ã|�¿�¶
ÆneÌ��cY�ÌZÆ¼f�É·�fÀ¯�Ê£�Á�Ì�Âe��{�Ä¯�Ã�Ë|¿�Y{��¬¿�©�]��Ê»��|�Z]��³�Ë�ÄÀ3�f¸»Z¯�x�Za�Éd�Y������nÀ��½Z»�Z��|Ì¸¯

�ÄÀË�³�Ê»��d�Y�ÃZ^f�Y�Ã|��Äf¨³�¶Ì·{�Ä]�Z»Y�|�Z]���
��� �³Ë�ÄÀ�d�Y�d��{����

�»M�µÁY�¥Y�³Y�Za�Ä]�ÄmÂe�Z]Ë�µZ��Ze�Z°2025ϲϣ���|ÅYÂy25%����Y�Y��{Ây�©�]��Y�Ë��¿Y�ªÉÉZÅ���Z]�¶]Z«Ë»Ze�d§ZÌ�µZu��{�Á�|À¯�¾
��¿Y���ZuÉÉZÅ��Z]�¶]Z«�Ë£�d§ZÌ¿��Y��ÌÃZ³Á�ÉZÅ��]MÊ�ZÆÀe�5%�¿�{�Â»�©�]��YÌ�»M��ZË»Ze� Y��Z°Ì¾Ê»��|À¯� �f^v��Ä¯�Zn¿M��YÊ��Y�

»Ì»Ze�©�]�½Y�Ì¿���Âe�Ã|��¾Ì]M�ÃZ³Á�Ê�³�,d�Y�Ã|�¿�Ë�ÄÀ˺�¸£�Ê»��|�Z]���Z]�¶]Z«��]ZÀ»ËY�]�d§ZÉ·Âe�Ì©�]�|Ê»��¿�|¿YÂeÌÁ�É�
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��¿YÉÉZÅ���Z]�¶]Z«Ë£�d§ZÌ¿��Y��ÌÃZ³Á�ÉZÅ��]MÊ�ZÆÀe�5%¿�{�Â»�©�]��Y�Ì�»M��ZË»Ze�Y��Z°Ì¾Ê»��|À¯���³Ë¿�¹Â��ÄÀÌd�Y��¸£����
��� �³Ë�ÄÀ�d�Y�d��{����
�³Ë�ÄÀ��Ã|»M�¹Á{��y�,¹�ZÆq�¥Y�³Y�Za��{�d�Y���³Ë�ÄÀ�¼Å��{�ÌÃ|»M�¹�ZÆq��y��{�¥Y�³Y�Za�¾���³Ë�ÄÀ�¿�Ì��¯}�¹Â���y��{��

d�Y�Ã|����³Ë�cY�iY��Y�¹�ZÆq�ÄÀSmart Grid¼¿�Ê��|�Z]�Ë�Âe��{�d�Y�¾°¼»�Ä¯�|Àq��Å�Y�Ë´ÀÅZ¼Å�Á�µZ¬f¿Y�,�Ê·Âe�©�]�Ì�|
�Z]��]ZÀ»���Âe�Ã|�Ë»��]�|�Z]��iR»�d§ZÌY�{Ây�½Y�Ë]��]ZÀ»�¾Êd�Y��iY���

��� �³Ë�ÄÀ�d�Y�d��{��� 

Remote�ZÀ »�Ä]�d¤·��{ÉÃ{Zf§Y��Á{�Ê»��|�Z]����³ËÄÀ�����Æ��c�Z^��¶]Z¬»��{�¾f»��{�Z»YÉÃ|��Ã{�]��Z¯�Ä]����Z]�¶]Z«��]ZÀ»Ë�d§Z
��¿YÉ�ª�ZÀ»��{�remoteϲϣ���|�Z]·Zu��{ÊÄ¯�]��Ì¿��f�Ì�Æ��ª�ZÀ»��{�©�]��ZÉÊ»��|�Z]� �Y��³YË� ZnÀremote�ZÀ »�Ä]� Y�É��Á{�

�Ã{Zf§YÀ¯�Ä¼m�eÌZÅ�Æ��¶»Z��Ã{Zf§Y��Á{�ª�ZÀ»�,ºÉ·Zu��{�,|��|ÅYÂy�ºÅ��Á{�Ê¬�ZÀ»��Â�À»�Ä¯�Ê�f¼¯�d¿Â°��Ä¯�d�Y�É�
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��� �³Ë�ÄÀ�d�Y�d��{����
�³ËÄÀ�ÉZÅ���Á��Z]�ZÆ§Y�³Y�Za�Ä]�ÄmÂe�Év��¹Â��Á�¹Á{�ÌtÊ»��|�Z]��¿Z»��¹Â��¥Y�³Y�Za��yM��y�Á{�Ä]�ÄmÂe�Z]Ê·Âe�Ä¯�Ì��¿Y�|É�

��¿Y��]ZÀ»���ÂeÉ�Z]�¶]Z«�Ë��d§ZËY�]�Ä°^��{Â��{ZÉd�Y{�|ÅYÂy�¶°�»�½M�½{�¯�²ÀÅZ¼Å���¸]Z«�Ä¯�|Àq�ÅÌy}�dÌ��¿Y�Ã�É�Ä]�
�¾�Zv»�½YÂÀ�smart gridZ »�L�m�Ã|���¯}�Ë°^��\¸ §�ÄÊ¿�Ì]��Ì�³�Y~·�,Ã|�¿�½ZË�ÄÀ�x�Za�Ê»��|�Z]��

��� �³Ë�ÄÀ�d�Y�d��{����
�Ä]�ÄmÂe�Z]3�¹Á{�¥Y�³Y�Za��yM��y� �³Ë�ÄÀ�v��ÌtÊ»��|�Z]���³Ë�ÄÀ��Á��v��Ä¯�|Àq�Å�ÌtÊ»����¯}�{�YÂ»�Ä]�ÄmÂe�Z]�,|À�Z]

·{�¾f»��{�Ã|�Ì¿�¶Ì��Y|»��ZRF�´¿�Z]�Ä]�É¿�Ì|Àf����³Ë¾f»�Ä¸¼m��°��¹�ZÆq�ÄÀÊ»��|�Z]��
��� �³Ë�ÄÀ�d�Y�d��{����

Deal withÀ »�Ä]�Ê�Z]�¾f�Y{��Z¯�Á����,½{�¯�Ä¸»Z »�����Ë���ZÌ³|Ê�Ä]�½{�¯�����À »ÊÊ»��ZÅ{�]�Z¯��{�Ä¯�|Å{É¦¸fz»�Ê»���|¿YÂe
�³��Y�¹Y|¯�ÅËÄÀÉZÅ����Ze��À »�Y��Ê|Å|]���Àq�µÁY�¥Y�³Y�Za�µÁY�Ä¸¼mÌ|��|ÅYÂy�Ä¼m�e�¾����|ÀÆ»Ê�RFY�ÄyZ��É�|ÀÆ»��Y�Ê�

Æne�Z]�Ä¯�d�Y�©�]ÌeY�Ê���Z¯�Á���Y�]�Ä¯�{�Y{É{Y���¿Z¯�§�Ã{Á|v»��{�½{�¯�¶¼��ËÂÊËuY���Ê|¿Y�Ã|�����³�Ë�ÄÀËY��{�®Ë�ZnÀ
{�Y|¿�{�]�Z¯� �Cope with]�ÌZÀ »�Ä]��f�É�½{�¯�¶¼ve�ËcÔ°�»�Z]�½|��Á��Ä]�Á�� ZÊ»��v�� Y~·�|�Z]Ì¿�tÌd���Discuss�Ä]�

À »Ê�{�Â»� �{�½{�¯�hv]�Ë�Â�Â»�®Ê»��|�Z]� �Ä¯�|Àq�ÅÊ»���³�|¿YÂeËv��ÄÀÌ� Z»Y� ,|�Z]�tdesign«{�x�Za�Ì�f¬ÉÊ»��|�Z]��
��ÄÀË�³��nÀ��½Z»�Z��|Ì¸¯�Ê»��|�Z]���

��� �³Ë�ÄÀ�d�Y�d��{����
�³Ë�ÄÀ���³�Á�¹Â��¥Y�³Y�Za�µÁY�Ä¸¼m��{Ëd�Y�Ã|»M�¹�ZÆq�¥Y�³Y�Za��{�µÁY�ÄÀ��Æne�Ã|��Äf¨³�µÁY�¥Y�³Y�Za��{Ì�Z]��^e�»�cY�

�ÄyZ�RF�»� �{��¿Z¯�§� Ã{Á|v3kHz~300GHz¶¼��Ê»��{Á|v»�{�°¸¼�� Ã�Âu� Y~·� ,|À¯É�³��a�{�Y{�Ë¿� �ZÆq�ÄÀÌv���Ìt�
Ê»�|�Z]� �� Ã|�� Äf¨³� µÁY� ¥Y�³Y�Za� �{� ¹Â���y� �{ everything that almostRF engineering is incorporated into �

transmits or receives a radio wave���³��{�Ä¯�Ë�Ä¼¸¯�¹Â��ÄÀAlmost��³�Y~·�Ã{Zf§Y�º¸«��YË�ÄÀ��¸£�Ê»��|�Z]���
��� �³Ë�ÄÀ�d�Y�d��{��� 

PropagationÀ »�Ä]�Ê��za�Ë�Z�f¿Y�ZÊ»��·Zu��{�,|�Z]Ê�Ä¯�ConductionÀ »�Ä]�ÊY|Å�ËÁ�d TransitionÀ »�Ä]�Ê��Y��~³�Ë�®
{�d·Zu�Ä]�d·ZuË�´Ê»��|�Z]��Transmissionv����¿�Ä]�ÌtÊ»��À »�Ä]��«YÁ�{�Z»Y�|��ÊY�µZ¬f¿Y��Z�f¿Y�Ä¿�d���Dissemination�

À »�Ä]Ê�Z�f¿Y�Á��za�Ê»��|�Z]��
��� �³Ë�ÄÀ�d�Y�d��{����
�³ËZÆÀÉ�1�Á�2�yM��{�Ë«�¥Y�³Y�Za�¾Ì|¿Y�Ã|��|���³Ë�ÄÀ�Ã|���¯}�¹Â���y�,¹Á{�¥Y�³Y�Za��{����³�Ä]ËÅ�¾f»��{��ZÆq�ÄÀÌ�Ã�Z�Y�p
YÉd�Y�Ã|�¿���

��� �³Ë�ÄÀ�d�Y�d��{����
�º���Á�ºnÀa��y��yM�¥Y�³Y�Za��{]Ì�Ä¯�Ã|��½Z�»Ì�¾§Á�°Ë��Ä¯�d�Y��Â�À��®ÌeÂ��µZÀ´Ê|^e��Zf·Á�Ä]� Y��Ë¶Ê»���Á�|À¯

«{�Â³|À¸]ÌY��°��Z¬Ë¹Zn¿Y�Y���Z¯�¾Ê»���|Å{����Y�]ZÀ]�Ë��Ä]�Y���Zf·Á�Â³|À¸]�¾ÌeÂ��µZÀ´Ê|^e�Ë¶Ê»���³��{�Ä¯��Â�¿Z¼Å�|À¯Ë�ÄÀ
d�Y�Ã|»M�µÁY��

��� �³Ë�ÄÀ�d�Y�d��{����
�³Ë� ÄÀ2Y�³Y�Za� �Y� ºÆ¿��y� �{�]� �yY�¥Ìd�Y� Ã|��½Z� �� ¹Á{�¥Y�³Y�Za��Z�Y� �]Quality�³� �{�ËZ]� Á�d�Y��¸£� µÁY� ÄÀË�Ä]� |

Quantity¤e�ÌÌ|À¯� �� ��ÄyZ���yM�¥Y�³Y�Za��Z�Y� �]information theoryYÂfv»�É�cZ�Ô�Y�µZÀ´Ì��ZÅ���]� Y��ÊÊ»����{�|À¯
·ZuÊ�Ä¯�TransducerÆne�Ì�É�Ä¯�d�Y�Ë��¿Y��Y�¶°��®É{�¶°��Ä]� Y��Ë|^e��´Ë¶Ê»���Z¯Á���Z»Y�·Y�d�Y�¾°¼»�Á�|À¯É�Z]�
�Ì|�Z]�Äf�Y|¿�µZÀ´���³�Ä]Ë�ÄÀ4Y�Ã�Z�Y�É� e��Z�Y��]�½M��]�ÃÁÔ��Á�Ã|�¿�¾f»��{�Ë��¦ÌÂ�e�µZÀ´Ë��Ë��®Ìd�Y�µZÀ´��
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ConveyZÀ »� Ä]� d¤·� �{�É� cZ�Ô�Y� ,¹ÂÆ¨»� µZ¬f¿Y� Z�Â�y� µZ¬f¿Y�Ë�Â�À»� ZÊ»��|�Z]� �Y� Z]Ë� e� ¾Ë³� ¦�ËÄÀÉZÅ���Á����¸£�
»Ê�|À�Z]���Ä¼¸¯��³YConveyY�]�É���YÂ¿Y�Ä¼Å�Ì�f°·Y�µZÀ´Ë°Ê§�,Ì�Ë°Ê�Á������³�{Â]�Äf§���Z¯�Ä]Ë�ÄÀ�Z¼¿�ËºÅ�½{Y{��Ê»���d�¿YÂe

v�ÌY�Ä]�ÄmÂe�Z]�Z»Y�,|�Z]�tË�Ã|��Ã�Z�Y�Ä¸¼m��{�Ä°À�µÁY�¥Y�³Y�Za�µÁY�Ä¸¼m���Z§����Â�À»µZÀ´Ì��ZÅÉ�f°·Y�Ë°ÊeY�]Zz»�Á�Ê�
Ê»��³� ,|�Z]Ë� ÄÀ�v��Ì�� ,d�Y� tË� Y�µZÀ´Ì��ZÅÉ�f°·Y�Ë°Ê]�Ì�Á� Ä¯� ½M� �Y��ÌZ¼¿� Ä¨Ë�(show)�|À�Z]� Äf�Y{� Y�� cZ�Ô�Y�

¶¬fÀ»�Y��cZ�Ô�Y (carry)Ê»��|ÀÀ¯� 

��� �³Ë�ÄÀ�d�Y�d��{����
�³ËÃ|���¯}�ZfuY����yM�¥Y�³Y�Za�¹�ZÆq�Á�¹Â���y��{�¹�ZÆq�ÄÀ��
��� �³Ë�ÄÀ�d�Y�d��{��� 

Àq�Ä¸¼m�Ä¼m�eÌ¾Ê»���Z]|���³Â¸m�Ì�É��Y�noise�¶�§����{�signal integrityÃ{Y{���Âa�Ê»��{Â���ËÀ Ê�º¸���{�signal 

integrity³Â¸m��Â�y��{�Ì�É��Y�noisehv]�Ê»��{Â����³Ë�ÄÀ����signal integrity���Âe�noiseÃ{Y{���Âa�Ê»��{Â����³Ë�ÄÀ
���noise�Ë��Ä¯�d�Y���Âa��Â¿�®Ë��signal integrityd�Y����³Ë�ÄÀ���noise�µZÀ´Ì��ZÅ��Âa�Y��Ê»��Y�]�Z»�Á�|Å{É³Â¸m�Ì�É�
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èæ�� �ƶƴƿżĭéŢſř�ŢſŹŵ����

���§�Z]u cos y�Y{�Ë�ºu y sin y  Y�Ä]�Á�Ëe�e�¾ÌÀq���¿{�Â»�Ä·{Z »�Ä¯�\Ì|��|ÅYÂy�¾��
�  2u u 1 xu u u xu      �

·Â¿�]��Â¿��Y�Ä¯Ê�LY�Y�Ä]�n 2�¿Zm�Z]�Á�Ã{Â]�ÌÀÊ�1 2 1v u u  f¿�Ä¯�Ì»�ÄnÊ��|Å{2v u u  �¬e�Z]�ÌÄ·{Z »�º�¶�Zu�
Y�]É�u��]�2u»�Ê�d�Â¿�½YÂe��

�2 1
2 2

u u
x u u u x

u u

 
     �

�v v x v v x       �
»�d�{�Ä]�©Â§�µÁY�Ä^e�»�Ä·{Z »�¶u�Z]Ê�MË|��

�1dx 1dxv e xe dx c       
 �

� x x x x xe xe dx c e xe e c   
       

 �

�1 x x1
u x 1 ce x 1 ce

cos y

      �

��� �ÄÀË�³���{�d�Y�d��

�LY�Y�Ä]�¶�]��Â¿��Y�Ä·{Z »3
x

2
{|��Ä¯�Ã{Â]�É£�Ìv��ÌZa�Á�d�Y�tËÄ��½M�[YÂm�ZÅ   1 3 2 3

2 2

y J x , y J x


 �|ÅYÂy�

{Â]��
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