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SLR-VB – 306
Seat
No.

S.E. (Electrical) (Part – I) (Old) Examination, 2017
DATA STRUCTURE

Day and Date : Monday, 15-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers :

1) Which is not dynamic memory allocation function ?
A) malloc B) free C) alloc D) calloc

2) Which one of the below mentioned is linear data structure ?
A) Queue B) Stack C) Arrays D) All of the above

3) The size of array int a[5] = {1, 2} is
A) 4 B) 12 C) 10 D) 6

4) The variable that are declared outside all the functions are called
A) Local variable B) Global variable
C) Auto variable D) None of the above

5) The function used to read a character from a file that has been opened in read
mode is
A) putc B) getc C) getchar D) putchar

6) push() and pop() functions are found in
A) queues B) lists C) stacks D) trees

7) Which of the following linked list below have last mode of the list pointing to the
first node ?
A) singly linked list B) linked list
C) circular singly linked list D) doubly linked list

8) What value strcmp() function returns when two strings are the same ?
A) 0 B) 2 C) 1 D) error

P.T.O.
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9) What is the only function all C programs must contain ?
A) start() B) system() C) main() D) program()

10) Which of the following is a valid function call (assuming the function exists) ?
A) funct; B) funct x, y; C) funct(); D) int funct();

11) What punctuation is used to signal the beginning and end of code blocks ?
A) { } B) -> and <-
C) BEGIN and END D) ( and )

12) If the given input array is sorted or nearly sorted, which of the following algorithm
gives the best performance ?
A) Insertion sort B) Selection sort C) Quick sort D) Merge sort

13) A linear collection of data elements where the linear node is given by means of
pointer is called
A) linked list B) node list C) primitive list D) none of these

14) Which of the following is FIFO data structure ?
A) Queue B) Stack C) Hash Table D) Binary search tree

15) Which of the following functions compares two strings ?
A) compare(); B) stringcompare();
C) cmp(); D) strcmp()

16) The binary equivalent of 50 is
A) 110010 B) 1010110
C) 101 D) 101.011.00.00

17) In linked list implementation of a queue, where does a new element be inserted ?
A) At the head of link list
B) At the tail of the link list
C) At the centre position in the link list
D) None

18) Which of the following is the proper declaration of a pointer ?
A) int x; B) int &x; C) ptr x; D) int *x;

19) What is the index number of the last element of an array with 29 elements ?
A) 29 B) 28
C) 0 D) Programmer-defined

20) Which is the built in library function to adjust the allocated dynamic memory
size ?
A) malloc B) calloc C) realloc D) resize

______________
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SLR-VB – 306

Seat
No.

S.E. (Electrical) (Part – I) (Old) Examination, 2017
DATA STRUCTURE

Day and Date : Monday, 15-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

1) Define the data structure. What is ADT ?

2) Explain PUSH and POP operation of STACK.

3) Explain with example Dynamic Memory Allocation Function in C.

4) Difference between Structure and Union.

5) Explain structure and pointer to structure with proper example.

3. Explain with e.g. conversation of infix to postfix. 10

OR

What is FILE ? Explain any five file operation in C with examples.

4. Write a short note (any 2) : 10

A) Union Data Type in C.

B) Function in C.

C) Type_casting.

SECTION – II

5. Solve any four : (4×5=20)

1) What is Recursion ? Explain with example.

2) Write a note on queue as a data structure.
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3) What is linked list ? Explain its types with diagrams.

4) Explain the procedure for inserting and deleting node in the doubly linked list ?

5) What is Hashing ? Explain.

6. Solve : 10

Explain Hashing functions along with example in detail.

OR

Explain collision resolution methods in detail.

7. Solve any one : 10

1) Write a C program to implement Circular Queue ?

2) Write a note on any one :

a) Bubble sort.

b) Merge sort.

_____________________
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SLR-VB – 306
Seat
No.

S.E. (Electrical) (Part – I) (Old) Examination, 2017
DATA STRUCTURE

Day and Date : Monday, 15-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers :

1) The binary equivalent of 50 is
A) 110010 B) 1010110
C) 101 D) 101.011.00.00

2) In linked list implementation of a queue, where does a new element be inserted ?
A) At the head of link list
B) At the tail of the link list
C) At the centre position in the link list
D) None

3) Which of the following is the proper declaration of a pointer ?
A) int x; B) int &x; C) ptr x; D) int *x;

4) What is the index number of the last element of an array with 29 elements ?
A) 29 B) 28
C) 0 D) Programmer-defined

5) Which is the built in library function to adjust the allocated dynamic memory
size ?
A) malloc B) calloc C) realloc D) resize

6) Which is not dynamic memory allocation function ?
A) malloc B) free C) alloc D) calloc

7) Which one of the below mentioned is linear data structure ?
A) Queue B) Stack C) Arrays D) All of the above

P.T.O.
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8) The size of array int a[5] = {1, 2} is
A) 4 B) 12 C) 10 D) 6

9) The variable that are declared outside all the functions are called
A) Local variable B) Global variable
C) Auto variable D) None of the above

10) The function used to read a character from a file that has been opened in read
mode is
A) putc B) getc C) getchar D) putchar

11) push() and pop() functions are found in
A) queues B) lists C) stacks D) trees

12) Which of the following linked list below have last mode of the list pointing to the
first node ?
A) singly linked list B) linked list
C) circular singly linked list D) doubly linked list

13) What value strcmp() function returns when two strings are the same ?
A) 0 B) 2 C) 1 D) error

14) What is the only function all C programs must contain ?
A) start() B) system() C) main() D) program()

15) Which of the following is a valid function call (assuming the function exists) ?
A) funct; B) funct x, y; C) funct(); D) int funct();

16) What punctuation is used to signal the beginning and end of code blocks ?
A) { } B) -> and <-
C) BEGIN and END D) ( and )

17) If the given input array is sorted or nearly sorted, which of the following algorithm
gives the best performance ?
A) Insertion sort B) Selection sort C) Quick sort D) Merge sort

18) A linear collection of data elements where the linear node is given by means of
pointer is called
A) linked list B) node list C) primitive list D) none of these

19) Which of the following is FIFO data structure ?
A) Queue B) Stack C) Hash Table D) Binary search tree

20) Which of the following functions compares two strings ?
A) compare(); B) stringcompare();
C) cmp(); D) strcmp()

______________
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Seat
No.

S.E. (Electrical) (Part – I) (Old) Examination, 2017
DATA STRUCTURE

Day and Date : Monday, 15-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

1) Define the data structure. What is ADT ?

2) Explain PUSH and POP operation of STACK.

3) Explain with example Dynamic Memory Allocation Function in C.

4) Difference between Structure and Union.

5) Explain structure and pointer to structure with proper example.

3. Explain with e.g. conversation of infix to postfix. 10

OR

What is FILE ? Explain any five file operation in C with examples.

4. Write a short note (any 2) : 10

A) Union Data Type in C.

B) Function in C.

C) Type_casting.

SECTION – II

5. Solve any four : (4×5=20)

1) What is Recursion ? Explain with example.

2) Write a note on queue as a data structure.
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3) What is linked list ? Explain its types with diagrams.

4) Explain the procedure for inserting and deleting node in the doubly linked list ?

5) What is Hashing ? Explain.

6. Solve : 10

Explain Hashing functions along with example in detail.

OR

Explain collision resolution methods in detail.

7. Solve any one : 10

1) Write a C program to implement Circular Queue ?

2) Write a note on any one :

a) Bubble sort.

b) Merge sort.

_____________________
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Seat
No.

S.E. (Electrical) (Part – I) (Old) Examination, 2017
DATA STRUCTURE

Day and Date : Monday, 15-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers :

1) What punctuation is used to signal the beginning and end of code blocks ?
A) { } B) -> and <-
C) BEGIN and END D) ( and )

2) If the given input array is sorted or nearly sorted, which of the following algorithm
gives the best performance ?
A) Insertion sort B) Selection sort C) Quick sort D) Merge sort

3) A linear collection of data elements where the linear node is given by means of
pointer is called
A) linked list B) node list C) primitive list D) none of these

4) Which of the following is FIFO data structure ?
A) Queue B) Stack C) Hash Table D) Binary search tree

5) Which of the following functions compares two strings ?
A) compare(); B) stringcompare();
C) cmp(); D) strcmp()

6) The binary equivalent of 50 is
A) 110010 B) 1010110
C) 101 D) 101.011.00.00

P.T.O.
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7) In linked list implementation of a queue, where does a new element be inserted ?
A) At the head of link list
B) At the tail of the link list
C) At the centre position in the link list
D) None

8) Which of the following is the proper declaration of a pointer ?
A) int x; B) int &x; C) ptr x; D) int *x;

9) What is the index number of the last element of an array with 29 elements ?
A) 29 B) 28
C) 0 D) Programmer-defined

10) Which is the built in library function to adjust the allocated dynamic memory
size ?
A) malloc B) calloc C) realloc D) resize

11) Which is not dynamic memory allocation function ?
A) malloc B) free C) alloc D) calloc

12) Which one of the below mentioned is linear data structure ?
A) Queue B) Stack C) Arrays D) All of the above

13) The size of array int a[5] = {1, 2} is
A) 4 B) 12 C) 10 D) 6

14) The variable that are declared outside all the functions are called
A) Local variable B) Global variable
C) Auto variable D) None of the above

15) The function used to read a character from a file that has been opened in read
mode is
A) putc B) getc C) getchar D) putchar

16) push() and pop() functions are found in
A) queues B) lists C) stacks D) trees

17) Which of the following linked list below have last mode of the list pointing to the
first node ?
A) singly linked list B) linked list
C) circular singly linked list D) doubly linked list

18) What value strcmp() function returns when two strings are the same ?
A) 0 B) 2 C) 1 D) error

19) What is the only function all C programs must contain ?
A) start() B) system() C) main() D) program()

20) Which of the following is a valid function call (assuming the function exists) ?
A) funct; B) funct x, y; C) funct(); D) int funct();

______________
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S.E. (Electrical) (Part – I) (Old) Examination, 2017
DATA STRUCTURE

Day and Date : Monday, 15-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

1) Define the data structure. What is ADT ?

2) Explain PUSH and POP operation of STACK.

3) Explain with example Dynamic Memory Allocation Function in C.

4) Difference between Structure and Union.

5) Explain structure and pointer to structure with proper example.

3. Explain with e.g. conversation of infix to postfix. 10

OR

What is FILE ? Explain any five file operation in C with examples.

4. Write a short note (any 2) : 10

A) Union Data Type in C.

B) Function in C.

C) Type_casting.

SECTION – II

5. Solve any four : (4×5=20)

1) What is Recursion ? Explain with example.

2) Write a note on queue as a data structure.
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3) What is linked list ? Explain its types with diagrams.

4) Explain the procedure for inserting and deleting node in the doubly linked list ?

5) What is Hashing ? Explain.

6. Solve : 10

Explain Hashing functions along with example in detail.

OR

Explain collision resolution methods in detail.

7. Solve any one : 10

1) Write a C program to implement Circular Queue ?

2) Write a note on any one :

a) Bubble sort.

b) Merge sort.

_____________________
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Seat
No.

S.E. (Electrical) (Part – I) (Old) Examination, 2017
DATA STRUCTURE

Day and Date : Monday, 15-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answers :

1) push() and pop() functions are found in
A) queues B) lists C) stacks D) trees

2) Which of the following linked list below have last mode of the list pointing to the
first node ?
A) singly linked list B) linked list
C) circular singly linked list D) doubly linked list

3) What value strcmp() function returns when two strings are the same ?
A) 0 B) 2 C) 1 D) error

4) What is the only function all C programs must contain ?
A) start() B) system() C) main() D) program()

5) Which of the following is a valid function call (assuming the function exists) ?
A) funct; B) funct x, y; C) funct(); D) int funct();

6) What punctuation is used to signal the beginning and end of code blocks ?
A) { } B) -> and <-
C) BEGIN and END D) ( and )

7) If the given input array is sorted or nearly sorted, which of the following algorithm
gives the best performance ?
A) Insertion sort B) Selection sort
C) Quick sort D) Merge sort

P.T.O.
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8) A linear collection of data elements where the linear node is given by means of
pointer is called
A) linked list B) node list C) primitive list D) none of these

9) Which of the following is FIFO data structure ?
A) Queue B) Stack C) Hash Table D) Binary search tree

10) Which of the following functions compares two strings ?
A) compare(); B) stringcompare();
C) cmp(); D) strcmp()

11) The binary equivalent of 50 is
A) 110010 B) 1010110
C) 101 D) 101.011.00.00

12) In linked list implementation of a queue, where does a new element be inserted ?
A) At the head of link list
B) At the tail of the link list
C) At the centre position in the link list
D) None

13) Which of the following is the proper declaration of a pointer ?
A) int x; B) int &x; C) ptr x; D) int *x;

14) What is the index number of the last element of an array with 29 elements ?
A) 29 B) 28
C) 0 D) Programmer-defined

15) Which is the built in library function to adjust the allocated dynamic memory
size ?
A) malloc B) calloc C) realloc D) resize

16) Which is not dynamic memory allocation function ?
A) malloc B) free C) alloc D) calloc

17) Which one of the below mentioned is linear data structure ?
A) Queue B) Stack C) Arrays D) All of the above

18) The size of array int a[5] = {1, 2} is
A) 4 B) 12 C) 10 D) 6

19) The variable that are declared outside all the functions are called
A) Local variable B) Global variable
C) Auto variable D) None of the above

20) The function used to read a character from a file that has been opened in read
mode is
A) putc B) getc C) getchar D) putchar

______________
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DATA STRUCTURE

Day and Date : Monday, 15-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

1) Define the data structure. What is ADT ?

2) Explain PUSH and POP operation of STACK.

3) Explain with example Dynamic Memory Allocation Function in C.

4) Difference between Structure and Union.

5) Explain structure and pointer to structure with proper example.

3. Explain with e.g. conversation of infix to postfix. 10

OR

What is FILE ? Explain any five file operation in C with examples.

4. Write a short note (any 2) : 10

A) Union Data Type in C.

B) Function in C.

C) Type_casting.

SECTION – II

5. Solve any four : (4×5=20)

1) What is Recursion ? Explain with example.

2) Write a note on queue as a data structure.
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3) What is linked list ? Explain its types with diagrams.

4) Explain the procedure for inserting and deleting node in the doubly linked list ?

5) What is Hashing ? Explain.

6. Solve : 10

Explain Hashing functions along with example in detail.

OR

Explain collision resolution methods in detail.

7. Solve any one : 10

1) Write a C program to implement Circular Queue ?

2) Write a note on any one :

a) Bubble sort.

b) Merge sort.

_____________________



������

�������	
� ���	
��
����

�����������
���������������������������� �!���"!#�$�%�

&'(�������(��)�*���&*���(�'����������((�&�

�����������	�
���	
�������������� ���������
�
���
���	�
������������������������

����������	�
����� �� ��
�����	
��

�
	�	��	���
���
�������
��

�� ������� �� 
�� 	����������� �
������������������ 
�� �
��������
���
�� 
�

�������������� �����������	��!���

���	���
�����
�"����

#� ����
������ !"
	�
#
����
�$�
��
�������%�&
�'�(�������(�)��*�

���&
������
��
��+��(%(�,
��-%���.�,/����0������%�&
(

(�+,�-.����/���01��+2�3��"!3

���������
���������	
 ����
�
�� 

�� !"��
	��"	�#���	#����
$	�
�
 %4

�% &'�'(�%��
�#��������
�����"	����	�)�*�(���+%��
�#"��"���'(�%�����'(+%���	��'�����
��	�
�,�
��"	�

�% '(�% � '(+%�-�� +%
� �

� ���

��
�-�� #% '(�% � '(+%�.�� �% '(�% � '(+%�/��

�% &'� �� '��#����� '(�%� #������
� 
��	���"	�� '��#����
� 
�#"� �
� ���,����	���#�� *�,����"��#�
	����	����*��"	��'(�%�/����
�#�**	�

�% �*,	+���#�	0������ +% ����
#	��	���*�	0������

#% *��	���	0������ �% 0�������#�	0������

�% &��#�
	��'�+�
	#������	�"�����"	�#��)	�,	�#	��


�% 0�������# +% )	��� 
*�$ #% )	��� '�
� �% *��	��

 % &'���/����1� ��
��"	�+	
��'����'�������
��'�)�*�	
��'�(����%�+���"	��	�"����'�*	�
��
0���	
����

� ��/��2��"	�� � ��/�333333333333

�% �� +%  � #% �2 �% ��

�% &'���/����1�����"	���"	�'��
����)��	����''	�	�#	��'��"	���,��	������������


�% � +% � #% � �% 4��

�% 5
�
�����
����	$�)�*�	��'�)����+*	��
�'���������"	���	������������
��
	�����	����	*������"	
�	���
�	����"�
��	�"����
�#�**	�

�% 6��

�4�7�#�+	 +% 6��

�4�8	��	*

#% 6��

�4�7����� �% 6��

�4�	*���������

�% 9:��	#����
�������'�����������
���

�+*	�'��

�% ����
0���	������� +% �������	�	��������

#% ��*����)	���+*	������� �% 
��,�*���������

����
����

&"�



���	
��
���� ��� �������	
�

�����

2% ������*������	;����*���*	��"	����+	���'�
�+����	�)�*
���
��+	

�% ��*���*	��'�� +% ��*���*	��'�� #% ��� �% 	)	�

<% �"	�9��*�#	�	0�����������1�����/����


�% =���+�*�# +% >**����# #% ?��	�+�*�# �% !��#�*��

��% @��+	�,A
��	�"��������)	
��##���#���'

�% ����	;����*��	�"�� +% ��*�	A
��	�"��

#% 9�	+������	�"�� �% B��	

��% C����"	�'�**�$��,������


�� ����� �����

����������

�

�

�"	�)�*�	��'� �
�

�

�����+��8���
��A
��D�
�����*	��


�% ����� +% ������ #% ������ �% ��

��% &��
�*)��,���E�>�+��@��,	�F������	�"����'��(�%�/����"�/���������/�����

���/������������/���������� �/������<��"	���"	�)�*�	��'��(���%�/

�% ������2 +% �����2� #% ������2 �% �����2�

��% �"	�,	�	��*�
	#�������	��*��	�����''	�	����*�	0�����������$�����	�	��	���)����+*	
�����

�
�,�)	��+�

5����1�G����1�!����1�����1�>���1�C��/��

$"	�	�5��G��!�����>�����C���	�,�)	��'��#����
��'�����������"	�	0��������
�"��	�+�*�#��'

�% G��4� 5!�-�� +% G��4� 5!�/�� #% G��4� 5!�.�� �% B��	

� % �"	���$	���	�"����
��
	�����'���

�% 
��**	
��	�,	��)�*�	��'��"	�������

+% *��,	
��	�,	��)�*�	��'��"	�������

#% ��*�����	,	��)�*�	��	�,	��)�*�	

�% ���	��'��"	��+�)	
333333333333333333333



�������	
� ��� ���	
��
����

�����������
���������������������������� �!���"!#�$�%�

&'(�������(��)�*���&*���(�'����������((�&�

�����������	�
���	
�������������� ����
�
���
���	�
������������������������

�����������	�
����� �� �

�"$
��������

�!���

�������"�
�	��%�	

���

�� ��
�����	
��

�
	�	��	���
���
�������
��

8>!�&EB�4�&

�� �% C�����"	�������'��"	�	0�������������1�����"��/���$"�#"�*�	
�����"	����	�)�*�(��������%�#���	#����
'����
�,��'�#������,��
��
��,�������	��'��"	����	��#�*��	�"���
(=	�'�����"�		���	������
���*�������,�����������	�% �

+% :
	��"	��	�"����'�'�*
	���
���������'�����"	�������'��"	�	0����������4��2�/����,�)	���"������*�	

+	�$		�����������=	�'�����"�		���	������
��'��"	����#	���	� �

#% C����+��B	$����@��"
����	�"�����������'��"	�	0���������
�����1�#�
���/���$"�#"��
��	��
��/� � ��(=	�'�����"�		���	������
���*�������,�����������	�% �

�� �% :
	�7�#�+�A
��	�"������
�*)	
����4����4��;�/����
���4�����1��;�/�4��� 
���1���4���;�/�4����
������"	�	����'�'�'�"���	������� �

+% 5��*��!����
������,�*���;�������	�"���(9:�'�#����;�������	�"��%����
�*)	��"	�	0������


���1�����1�����/�� 

����1�����1�����/��2

����1�����1�����/��� 5

 � �% 6�)	��*�,����� �/���2�����*�,�����2�/���2�2���*�,�����<�/���2�2<��*�,�� ����/���2���

'����+���
��,�9�,���,	A
�'����*����"	�)�*�	��'�*�,������� �

+% C����*	�
��
0���	���*������*��'�
	#�����	,�		�����+�*������"	�����

� �� �����

������

���

�

�

#% :
��,�B	$���A
���)��	����''	�	�#	
����	���*������'�����(�%��,�)	���"����(�%�/�4������(�%�/����
�( %�/�������(�%�/�2  � �

E@
#% C�����#��)	��'��"	�'������/���+�����"	�'�**�$��,�����

� � �� � �� � �� � ��

���	� �� 
�

�

�

�

�� �% C�����"	�#�+�#�
�*��	
�'����"	�'�**�$��,���+*	��'�)�*�	


� ����

����

���

�

6

+% 5��*��9���G���
��$A
��	�"������'������0�������#�'�#�����'��"	�	0������
� �1�����1�����4����4�<�/��
#*�
	�������1����4���
(=	�'������*��
��,*	���	������% 6

�����

����

&"�



���	
��
���� � � �������	
�

�����

8>!�&EB�4�&&

�� �% :
	�8���
��A
�
�

�
�����*	�����8���
��A
�

�

�
�"����'���� �

�

�

	4�
��
���+�������,���
�+���	�)�*	
� 6

+% >)�*���	� �
�

�
��

� �

�

�#���	#������"�		��	#���*��*�#	
��
��,�@��+	�,A
��	�"���

����	�"�/������������������ 6

�� �% E+�����+����$	���	�"�������	��#�**�����������	�,	��)�*�	�����	�,	��)	#�����'��"	�������

5�/�
�
�

�

�

�
�

�

�

� ���

���

��� �

������,�
�
�
�

�

�
�
�

�

�

�

�

���
�������*�	�,	��)	#�����=	�'��������	������
� 6

+% C�����"	�+����
��'�	�,	��)�*�	
��'��"	�'�**�$��,���������
��,�6	�
#",����

#��#*	��"	��	��
�
�

�

�

�
�

�

�

�

�

���

���

���

4

2� �% C�����"	�'��
������
	#�����	��)���)	������/����'

� � �� ����� �� � �	

�
�����	

�

��

�

�

�

+% 8�*)	�����1�����/���'����"	�'�**�$��,�
0���	��	
"�$��"�+��������#��������
��
�
"�$�
+	*�$

(���	� ���	������
% 5

<� �% :
��,�@��,	�F������	�"����'�'����"����	��'�����(��2%�#���	#����� ��	#���*��*�#	
��'

� �

� �
�/���4�������(���%�/������<��"�/����� �

+% C�����"	�'��
������
	#�����	��)���)	��'��"	�'��#����������/���2

� � � ���� � � ���� 	 	 ���� 
 � 	��� � � ����

������������	���

�

�

�

E@

+% !�����	� �
�

�

�
��

� �

�

�+���
��,�����	;����*���*	�$��"�"�/�
�

�

� �

#% :
��,�!�����B�#"�*
��A
�
#"	�	��
�*)	�����/����������.���.������-����,�)	���(����%�/���

�(����%�/�����(����%�/��������!�����	���'�����	�
�	����������	#����������,�"�/�
�

�
� �

333333333333333333333



������

�������	
� ���	
��
����

�����������
���������������������������� �!���"!#�$�%�

&'(�������(��)�*���&*���(�'����������((�&�

�����������	�
���	
�������������� ���������
�
���
���	�
������������������������

����������	�
����� �� ��
�����	
��

�
	�	��	���
���
�������
��

�� ������� �� 
�� 	����������� �
������������������ 
�� �
��������
���
�� 
�

�������������� �����������	��!���

���	���
�����
�"����

#� ����
������ !"
	�
#
����
�$�
��
�������%�&
�'�(�������(�)��*�

���&
������
��
��+��(%(�,
��-%���.�,/����0������%�&
(

(�+,�-.����/���01��+2�3��"!3

���������
���������	
 ����
�
�� 

�� !"��
	��"	�#���	#����
$	�
�
 %4

�% ������&������	'����&���&	��"	����(	���)�
�(����	�*�&
���
��(	

�% ��&���&	��)�� (% ��&���&	��)�� #% ��� �% 	*	�

�% �"	�+��&�#	�	,�����������-�����.����


�% /���(�&�# (% 0&&����# #% 1��	�(�&�# �% !��#�&��

�% 2��(	�34
��	�"��������*	
��##���#���)

�% ����	'����&��	�"�� (% ��&�	4
��	�"��

#% +�	(������	�"�� �% 5��	

 % 6����"	�)�&&�$��3������


�� ����� �����

����������

�

�

�"	�*�&�	��)� �
�

�

�����(��7���
��4
��8�
�����&	��


�% ����� (% ������ #% ������ �% ��

�% 9��
�&*��3���:�0�(��2��3	�;������	�"����)��<�%�.����"�.���������.�����

���.������������.���������� �.������=��"	���"	�*�&�	��)��<���%�.

�% ������> (% �����>� #% ������> �% �����>�

+���
����

&"�



���	
��
���� ��� �������	
�

����+

�% �"	�3	�	��&�
	#�������	��&��	�����))	�	����&�	,�����������$�����	�	��	���*����(&	
�����

�
�3�*	��(�

?����-�@����-�!����-�����-�0���-�6��.��

$"	�	�?��@��!�����0�����6���	�3�*	��)��#����
��)�����������"	�	,��������
�"��	�(�&�#��)

�% @��A� ?!�B�� (% @��A� ?!�.�� #% @��A� ?!�C�� �% 5��	

�% �"	���$	���	�"����
��
	�����)���

�% 
��&&	
��	�3	��*�&�	��)��"	�������

(% &��3	
��	�3	��*�&�	��)��"	�������

#% ��&�����	3	��*�&�	��	�3	��*�&�	

�% ���	��)��"	��(�*	

>% 9)�)<�%��
�#��������
�����"	����	�*�&�<���(%��
�#"��"���)<�%�����)<(%���	��)�����
��	�
�3�
��"	�

�% )<�% � )<(%�B�� (%
� �

� ���

��
�B�� #% )<�% � )<(%�C�� �% )<�% � )<(%�.��

=% 9)� �� )��#����� )<�%� #������
� 
��	���"	�� )��#����
� 
�#"� �
� ���3����	���#�� &�3����"��#�
	����	����&��"	��)<�%�.����
�#�&&	�

�% �&3	(���#�	,������ (% ����
#	��	���&�	,������

#% &��	���	,������ �% ,�������#�	,������

��% 9��#�
	��)�(�
	#������	�"�����"	�#��*	�3	�#	��


�% ,�������# (% *	��� 
&�$ #% *	��� )�
� �% &��	��

��% 9)���.����-� ��
��"	�(	
��)����)�������
��)�*�&�	
��)�<����%�(���"	��	�"����)�&	�
��
,���	
����

� ��.��>��"	�� � ��.�DDDDDDDDDDDD

�% �� (%  � #% �> �% ��

��% 9)���.����-�����"	���"	�)��
����*��	����))	�	�#	��)��"	���3��	������������


�% � (% � #% � �% A��

��% ?
�
�����
����	$�*�&�	��)�*����(&	��
�)���������"	���	������������
��
	�����	����	&������"	
�	���
�	����"�
��	�"����
�#�&&	�

�% E��

�A�F�#�(	 (% E��

�A�7	��	&

#% E��

�A�F����� �% E��

�A�	&���������

� % +G��	#����
�������)�����������
���

�(&	�)��

�% ����
,���	������� (% �������	�	��������

#% ��&����*	���(&	������� �% 
��3�&���������
DDDDDDDDDDDDDDDDDDDDD



�������	
� ��� ���	
��
����

�����������
���������������������������� �!���"!#�$�%�

&'(�������(��)�*���&*���(�'����������((�&�

�����������	�
���	
�������������� ����
�
���
���	�
������������������������

�����������	�
����� �� �

�"$
��������

�!���

�������"�
�	��%�	

���

�� ��
�����	
��

�
	�	��	���
���
�������
��

70!�9:5�A�9

�� �% 6�����"	�������)��"	�	,�������������-�����"��.���$"�#"�&�	
�����"	����	�*�&�<��������%�#���	#����
)����
�3��)�#������3��
��
��3�������	��)��"	����	��#�&��	�"���
</	�)�����"�		���	������
���&�������3�����������	�% �

(% G
	��"	��	�"����)�)�&
	���
���������)�����"	�������)��"	�	,����������A��>�.����3�*	���"������&�	

(	�$		�����������/	�)�����"�		���	������
��)��"	����#	���	� �

#% 6����(��5	$����2��"
����	�"�����������)��"	�	,���������
�����-�#�
���.���$"�#"��
��	��
��.� � ��</	�)�����"�		���	������
���&�������3�����������	�% �

�� �% G
	�F�#�(�4
��	�"������
�&*	
����A����A��'�.����
���A�����-��'�.�A��� 
���-���A���'�.�A����
������"	�	����)�)�)�"���	������� �

(% ?��&��!����
������3�&���'�������	�"���<+G�)�#����'�������	�"��%����
�&*	��"	�	,������


���-�����-�����.�� 

����-�����-�����.��>

����-�����-�����.��� 5

 � �% E�*	��&�3����� �.���>�����&�3�����>�.���>�>���&�3�����=�.���>�>=��&�3�� ����.���>���

)����(���
��3�+�3���3	4
�)����&����"	�*�&�	��)�&�3������� �

(% 6����&	�
��
,���	���&������&��)�
	#�����	3�		�����(�&������"	�����

� �� �����

������

���

�

�

#% G
��3�5	$���4
���*��	����))	�	�#	
����	���&������)�����<�%��3�*	���"����<�%�.�A������<�%�.����
�< %�.�������<�%�.�>  � �

:2
#% 6�����#��*	��)��"	�)������.���(�����"	�)�&&�$��3�����

� � �� � �� � �� � ��

���	� �� 
�

�

�

�

�� �% 6�����"	�#�(�#�
�&��	
�)����"	�)�&&�$��3���(&	��)�*�&�	


� ����

����

���

�

6

(% ?��&��+���@���
��$4
��	�"������)������,�������#�)�#�����)��"	�	,������
� �-�����-�����A����A�=�.��
#&�
	�������-����A���
</	�)������&��
��3&	���	������% 6

����+

����

&"�



���	
��
���� � � �������	
�

����+

70!�9:5�A�99

�� �% G
	�7���
��4
�
�

�
�����&	�����7���
��4
�

�

�
�"����)���� �

�

�

	A�
��
���(�������3���
�(���	�*�&	
� 6

(% 0*�&���	� �
�

�
��

� �

�

�#���	#������"�		��	#���&��&�#	
��
��3�2��(	�34
��	�"���

����	�"�.������������������ 6

�� �% :(�����(����$	���	�"�������	��#�&&�����������	�3	��*�&�	�����	�3	��*	#�����)��"	�������

?�.�
�
�

�

�

�
�

�

�

� ���

���

��� �

������3�
�
�
�

�

�
�
�

�

�

�

�

���
�������&�	�3	��*	#�����/	�)��������	������
� 6

(% 6�����"	�(����
��)�	�3	��*�&�	
��)��"	�)�&&�$��3���������
��3�E	�
#"3����

#��#&	��"	��	��
�
�

�

�

�
�

�

�

�

�

���

���

���

4

>� �% 6�����"	�)��
������
	#�����	��*���*	������.����)

� � �� ����� �� � �	

�
�����	

�

��

�

�

�

(% 7�&*	�����-�����.���)����"	�)�&&�$��3�
,���	��	
"�$��"�(��������#��������
��
�
"�$�
(	&�$

<���	� ���	������
% 5

=� �% G
��3�2��3	�;������	�"����)�)����"����	��)�����<��>%�#���	#����� ��	#���&��&�#	
��)

� �

� �
�.���A�������<���%�.������=��"�.����� �

(% 6�����"	�)��
������
	#�����	��*���*	��)��"	�)��#����������.���>

� � � ���� � � ���� 	 	 ���� 
 � 	��� � � ����

������������	���

�

�

�

:2

(% !�����	� �
�

�

�
��

� �

�

�(���
��3�����	'����&���&	�$��"�"�.�
�

�

� �

#% G
��3�!�����5�#"�&
��4
�
#"	�	��
�&*	�����.����������C���C������B����3�*	���<����%�.���

�<����%�.�����<����%�.��������!�����	���)�����	�
�	����������	#����������3�"�.�
�

�
� �

DDDDDDDDDDDDDDDDDDDDD



������

�������	
� ���	
��
����

�����������
���������������������������� �!���"!#�$�%�

&'(�������(��)�*���&*���(�'����������((�&�

�����������	�
���	
�������������� ���������
�
���
���	�
������������������������

����������	�
����� �� ��
�����	
��

�
	�	��	���
���
�������
��

�� ������� �� 
�� 	����������� �
������������������ 
�� �
��������
���
�� 
�

�������������� �����������	��!���

���	���
�����
�"����

#� ����
������ !"
	�
#
����
�$�
��
�������%�&
�'�(�������(�)��*�

���&
������
��
��+��(%(�,
��-%���.�,/����0������%�&
(

(�+,�-.����/���01��+2�3��"!3

���������
���������	
 ����
�
�� 

�� !"��
	��"	�#���	#����
$	�
�
 %4

�% &'���(����)�����"	���"	�'��
����*��	����''	�	�#	��'��"	���+��	������������


�% � ,% � #% � �% -��

�% .
�
�����
����	$�*�/�	��'�*����,/	��
�'���������"	���	������������
��
	�����	����	/������"	

�	���
�	����"�
��	�"����
�#�//	�

�% 0��

�-�1�#�,	 ,% 0��

�-�2	��	/

#% 0��

�-�1����� �% 0��

�-�	/���������

�% 34��	#����
�������'�����������
���

�,/	�'��

�% ����
5���	������� ,% �������	�	��������

#% ��/����*	���,/	������� �% 
��+�/���������

 % ������/������	6����/���/	��"	����,	���'�
�,����	�*�/
���
��,	

�% ��/���/	��'�� ,% ��/���/	��'�� #% ��� �% 	*	�

�% �"	�3��/�#	�	5�����������)�����(����


�% 7���,�/�# ,% 8//����# #% 9��	�,�/�# �% !��#�/��

�% :��,	�+;
��	�"��������*	
��##���#���'

�% ����	6����/��	�"�� ,% ��/�	;
��	�"��

#% 3�	,������	�"�� �% <��	

����
����

&"�



���	
��
���� ��� �������	
�

�����

�% =����"	�'�//�$��+������


�� ����� �����

����������

�

�

�"	�*�/�	��'� �
�

�

�����,��2���
��;
��>�
�����/	��


�% ����� ,% ������ #% ������ �% ��

?% &��
�/*��+���@�8�,��:��+	�A������	�"����'��B�%�(����"�(���������(�����

���(������������(���������� �(������C��"	���"	�*�/�	��'��B���%�(

�% ������? ,% �����?� #% ������? �% �����?�

C% �"	�+	�	��/�
	#�������	��/��	�����''	�	����/�	5�����������$�����	�	��	���*����,/	
�����

�
�+�*	��,�

.����)�D����)�!����)�����)�8���)�=��(��

$"	�	�.��D��!�����8�����=���	�+�*	��'��#����
��'�����������"	�	5��������
�"��	�,�/�#��'

�% D��-� .!�E�� ,% D��-� .!�(�� #% D��-� .!�F�� �% <��	

��% �"	���$	���	�"����
��
	�����'���

�% 
��//	
��	�+	��*�/�	��'��"	�������

,% /��+	
��	�+	��*�/�	��'��"	�������

#% ��/�����	+	��*�/�	��	�+	��*�/�	

�% ���	��'��"	��,�*	

��% &'�'B�%��
�#��������
�����"	����	�*�/�B���,%��
�#"��"���'B�%�����'B,%���	��'�����
��	�
�+�
��"	�

�% 'B�% � 'B,%�E�� ,%
� �

� ���

��
�E�� #% 'B�% � 'B,%�F�� �% 'B�% � 'B,%�(��

��% &'� �� '��#����� 'B�%� #������
� 
��	���"	�� '��#����
� 
�#"� �
� ���+����	���#�� /�+����"��#�
	����	����/��"	��'B�%�(����
�#�//	�

�% �/+	,���#�	5������ ,% ����
#	��	���/�	5������

#% /��	���	5������ �% 5�������#�	5������

��% &��#�
	��'�,�
	#������	�"�����"	�#��*	�+	�#	��


�% 5�������# ,% *	��� 
/�$ #% *	��� '�
� �% /��	��

� % &'���(����)� ��
��"	�,	
��'����'�������
��'�*�/�	
��'�B����%�,���"	��	�"����'�/	�
��
5���	
����

� ��(��?��"	�� � ��(�GGGGGGGGGGGG

�% �� ,%  � #% �? �% ��
GGGGGGGGGGGGGGGGGGGGG



�������	
� ��� ���	
��
����

�����������
���������������������������� �!���"!#�$�%�

&'(�������(��)�*���&*���(�'����������((�&�

�����������	�
���	
�������������� ����
�
���
���	�
������������������������

�����������	�
����� �� �

�"$
��������

�!���

�������"�
�	��%�	

���

�� ��
�����	
��

�
	�	��	���
���
�������
��

28!�&@<�-�&

�� �% =�����"	�������'��"	�	5�������������)�����"��(���$"�#"�/�	
�����"	����	�*�/�B��������%�#���	#����
'����
�+��'�#������+��
��
��+�������	��'��"	����	��#�/��	�"���
B7	�'�����"�		���	������
���/�������+�����������	�% �

,% 4
	��"	��	�"����'�'�/
	���
���������'�����"	�������'��"	�	5����������-��?�(����+�*	���"������/�	

,	�$		�����������7	�'�����"�		���	������
��'��"	����#	���	� �

#% =����,��<	$����:��"
����	�"�����������'��"	�	5���������
�����)�#�
���(���$"�#"��
��	��
��(� � ��B7	�'�����"�		���	������
���/�������+�����������	�% �

�� �% 4
	�1�#�,�;
��	�"������
�/*	
����-����-��6�(����
���-�����)��6�(�-��� 
���)���-���6�(�-����
������"	�	����'�'�'�"���	������� �

,% .��/��!����
������+�/���6�������	�"���B34�'�#����6�������	�"��%����
�/*	��"	�	5������


���)�����)�����(�� 

����)�����)�����(��?

����)�����)�����(��� 5

 � �% 0�*	��/�+����� �(���?�����/�+�����?�(���?�?���/�+�����C�(���?�?C��/�+�� ����(���?���

'����,���
��+�3�+���+	;
�'����/����"	�*�/�	��'�/�+������� �

,% =����/	�
��
5���	���/������/��'�
	#�����	+�		�����,�/������"	�����

� �� �����

������

���

�

�

#% 4
��+�<	$���;
���*��	����''	�	�#	
����	���/������'�����B�%��+�*	���"����B�%�(�-������B�%�(����
�B %�(�������B�%�(�?  � �

@:
#% =�����#��*	��'��"	�'������(���,�����"	�'�//�$��+�����

� � �� � �� � �� � ��

���	� �� 
�

�

�

�

�� �% =�����"	�#�,�#�
�/��	
�'����"	�'�//�$��+���,/	��'�*�/�	


� ����

����

���

�

6

,% .��/��3���D���
��$;
��	�"������'������5�������#�'�#�����'��"	�	5������
� �)�����)�����-����-�C�(��
#/�
	�������)����-���
B7	�'������/��
��+/	���	������% 6

�����

����

&"�



���	
��
���� � � �������	
�

�����

28!�&@<�-�&&

�� �% 4
	�2���
��;
�
�

�
�����/	�����2���
��;
�

�

�
�"����'���� �

�

�

	-�
��
���,�������+���
�,���	�*�/	
� 6

,% 8*�/���	� �
�

�
��

� �

�

�#���	#������"�		��	#���/��/�#	
��
��+�:��,	�+;
��	�"���

����	�"�(������������������ 6

�� �% @,�����,����$	���	�"�������	��#�//�����������	�+	��*�/�	�����	�+	��*	#�����'��"	�������

.�(�
�
�

�

�

�
�

�

�

� ���

���

��� �

������+�
�
�
�

�

�
�
�

�

�

�

�

���
�������/�	�+	��*	#�����7	�'��������	������
� 6

,% =�����"	�,����
��'�	�+	��*�/�	
��'��"	�'�//�$��+���������
��+�0	�
#"+����

#��#/	��"	��	��
�
�

�

�

�
�

�

�

�

�

���

���

���

4

?� �% =�����"	�'��
������
	#�����	��*���*	������(����'

� � �� ����� �� � �	

�
�����	

�

��

�

�

�

,% 2�/*	�����)�����(���'����"	�'�//�$��+�
5���	��	
"�$��"�,��������#��������
��
�
"�$�
,	/�$

B���	� ���	������
% 5

C� �% 4
��+�:��+	�A������	�"����'�'����"����	��'�����B��?%�#���	#����� ��	#���/��/�#	
��'

� �

� �
�(���-�������B���%�(������C��"�(����� �

,% =�����"	�'��
������
	#�����	��*���*	��'��"	�'��#����������(���?

� � � ���� � � ���� 	 	 ���� 
 � 	��� � � ����

������������	���

�

�

�

@:

,% !�����	� �
�

�

�
��

� �

�

�,���
��+�����	6����/���/	�$��"�"�(�
�

�

� �

#% 4
��+�!�����<�#"�/
��;
�
#"	�	��
�/*	�����(����������F���F������E����+�*	���B����%�(���

�B����%�(�����B����%�(��������!�����	���'�����	�
�	����������	#����������+�"�(�
�

�
� �

GGGGGGGGGGGGGGGGGGGGG



������

�������	
� ���	
��
����

�����������
���������������������������� �!���"!#�$�%�

&'(�������(��)�*���&*���(�'����������((�&�

�����������	�
���	
�������������� ���������
�
���
���	�
������������������������

����������	�
����� �� ��
�����	
��

�
	�	��	���
���
�������
��

�� ������� �� 
�� 	����������� �
������������������ 
�� �
��������
���
�� 
�

�������������� �����������	��!���

���	���
�����
�"����

#� ����
������ !"
	�
#
����
�$�
��
�������%�&
�'�(�������(�)��*�

���&
������
��
��+��(%(�,
��-%���.�,/����0������%�&
(

(�+,�-.����/���01��+2�3��"!3

���������
���������	
 ����
�
�� 

�� !"��
	��"	�#���	#����
$	�
�
 %4

�% &��'	�()
��	�"��������*	
��##���#���+

�% ����	,����-��	�"�� '% ��-�	)
��	�"��

#% .�	'������	�"�� �% /��	

�% 0����"	�+�--�$��(������


�� ����� �����

����������

�

�

�"	�*�-�	��+� �
�

�

�����'��1���
��)
��2�
�����-	��


�% ����� '% ������ #% ������ �% ��

�% 3��
�-*��(���4�5�'��&��(	�6������	�"����+��7�%�8����"�8���������8�����

���8������������8���������� �8������9��"	���"	�*�-�	��+��7���%�8

�% ������: '% �����:� #% ������: �% �����:�

 % �"	�(	�	��-�
	#�������	��-��	�����++	�	����-�	;�����������$�����	�	��	���*����'-	
�����

�
�(�*	��'�

<����=�>����=�!����=�����=�5���=�0��8��

$"	�	�<��>��!�����5�����0���	�(�*	��+��#����
��+�����������"	�	;��������
�"��	�'�-�#��+

�% >��?� <!�@�� '% >��?� <!�8�� #% >��?� <!�A�� �% /��	

�% �"	���$	���	�"����
��
	�����+���

�% 
��--	
��	�(	��*�-�	��+��"	������� '% -��(	
��	�(	��*�-�	��+��"	�������

#% ��-�����	(	��*�-�	��	�(	��*�-�	 �% ���	��+��"	��'�*	

����
����

&"�



���	
��
���� ��� �������	
�

�����

�% 3+�+7�%��
�#��������
�����"	����	�*�-�7���'%��
�#"��"���+7�%�����+7'%���	��+�����
��	�
�(�
��"	�

�% +7�% � +7'%�@�� '%
� �

� ���

��
�@�� #% +7�% � +7'%�A�� �% +7�% � +7'%�8��

�% 3+� �� +��#����� +7�%� #������
� 
��	���"	�� +��#����
� 
�#"� �
� ���(����	���#�� -�(����"��#�
	����	����-��"	��+7�%�8����
�#�--	�

�% �-(	'���#�	;������ '% ����
#	��	���-�	;������

#% -��	���	;������ �% ;�������#�	;������

:% 3��#�
	��+�'�
	#������	�"�����"	�#��*	�(	�#	��


�% ;�������# '% *	��� 
-�$ #% *	��� +�
� �% -��	��

9% 3+���8����=� ��
��"	�'	
��+����+�������
��+�*�-�	
��+�7����%�'���"	��	�"����+�-	�
��
;���	
����

� ��8��:��"	�� � ��8�BBBBBBBBBBBB

�% �� '%  � #% �: �% ��

��% 3+���8����=�����"	���"	�+��
����*��	����++	�	�#	��+��"	���(��	������������


�% � '% � #% � �% ?��

��% <
�
�����
����	$�*�-�	��+�*����'-	��
�+���������"	���	������������
��
	�����	����	-������"	
�	���
�	����"�
��	�"����
�#�--	�

�% C��

�?�D�#�'	 '% C��

�?�1	��	-

#% C��

�?�D����� �% C��

�?�	-���������

��% .E��	#����
�������+�����������
���

�'-	�+��

�% ����
;���	������� '% �������	�	��������

#% ��-����*	���'-	������� �% 
��(�-���������

��% ������-������	,����-���-	��"	����'	���+�
�'����	�*�-
���
��'	

�% ��-���-	��+�� '% ��-���-	��+�� #% ��� �% 	*	�

� % �"	�.��-�#	�	;�����������=�����8����


�% F���'�-�# '% 5--����# #% G��	�'�-�# �% !��#�-��
BBBBBBBBBBBBBBBBBBBBB



�������	
� ��� ���	
��
����

�����������
���������������������������� �!���"!#�$�%�

&'(�������(��)�*���&*���(�'����������((�&�

�����������	�
���	
�������������� ����
�
���
���	�
������������������������

�����������	�
����� �� �

�"$
��������

�!���

�������"�
�	��%�	

���

�� ��
�����	
��

�
	�	��	���
���
�������
��

15!�34/�?�3

�� �% 0�����"	�������+��"	�	;�������������=�����"��8���$"�#"�-�	
�����"	����	�*�-�7��������%�#���	#����
+����
�(��+�#������(��
��
��(�������	��+��"	����	��#�-��	�"���
7F	�+�����"�		���	������
���-�������(�����������	�% �

'% E
	��"	��	�"����+�+�-
	���
���������+�����"	�������+��"	�	;����������?��:�8����(�*	���"������-�	

'	�$		�����������F	�+�����"�		���	������
��+��"	����#	���	� �

#% 0����'��/	$����&��"
����	�"�����������+��"	�	;���������
�����=�#�
���8���$"�#"��
��	��
��8� � ��7F	�+�����"�		���	������
���-�������(�����������	�% �

�� �% E
	�D�#�'�)
��	�"������
�-*	
����?����?��,�8����
���?�����=��,�8�?��� 
���=���?���,�8�?����
������"	�	����+�+�+�"���	������� �

'% <��-��!����
������(�-���,�������	�"���7.E�+�#����,�������	�"��%����
�-*	��"	�	;������


���=�����=�����8�� 

����=�����=�����8��:

����=�����=�����8��� 5

 � �% C�*	��-�(����� �8���:�����-�(�����:�8���:�:���-�(�����9�8���:�:9��-�(�� ����8���:���

+����'���
��(�.�(���(	)
�+����-����"	�*�-�	��+�-�(������� �

'% 0����-	�
��
;���	���-������-��+�
	#�����	(�		�����'�-������"	�����

� �� �����

������

���

�

�

#% E
��(�/	$���)
���*��	����++	�	�#	
����	���-������+�����7�%��(�*	���"����7�%�8�?������7�%�8����
�7 %�8�������7�%�8�:  � �

4&
#% 0�����#��*	��+��"	�+������8���'�����"	�+�--�$��(�����

� � �� � �� � �� � ��

���	� �� 
�

�

�

�

�� �% 0�����"	�#�'�#�
�-��	
�+����"	�+�--�$��(���'-	��+�*�-�	


� ����

����

���

�

6

'% <��-��.���>���
��$)
��	�"������+������;�������#�+�#�����+��"	�	;������
� �=�����=�����?����?�9�8��
#-�
	�������=����?���
7F	�+������-��
��(-	���	������% 6

�����

����

&"�



���	
��
���� � � �������	
�

�����

15!�34/�?�33

�� �% E
	�1���
��)
�
�

�
�����-	�����1���
��)
�

�

�
�"����+���� �

�

�

	?�
��
���'�������(���
�'���	�*�-	
� 6

'% 5*�-���	� �
�

�
��

� �

�

�#���	#������"�		��	#���-��-�#	
��
��(�&��'	�()
��	�"���

����	�"�8������������������ 6

�� �% 4'�����'����$	���	�"�������	��#�--�����������	�(	��*�-�	�����	�(	��*	#�����+��"	�������

<�8�
�
�

�

�

�
�

�

�

� ���

���

��� �

������(�
�
�
�

�

�
�
�

�

�

�

�

���
�������-�	�(	��*	#�����F	�+��������	������
� 6

'% 0�����"	�'����
��+�	�(	��*�-�	
��+��"	�+�--�$��(���������
��(�C	�
#"(����

#��#-	��"	��	��
�
�

�

�

�
�

�

�

�

�

���

���

���

4

:� �% 0�����"	�+��
������
	#�����	��*���*	������8����+

� � �� ����� �� � �	

�
�����	

�

��

�

�

�

'% 1�-*	�����=�����8���+����"	�+�--�$��(�
;���	��	
"�$��"�'��������#��������
��
�
"�$�
'	-�$

7���	� ���	������
% 5

9� �% E
��(�&��(	�6������	�"����+�+����"����	��+�����7��:%�#���	#����� ��	#���-��-�#	
��+

� �

� �
�8���?�������7���%�8������9��"�8����� �

'% 0�����"	�+��
������
	#�����	��*���*	��+��"	�+��#����������8���:

� � � ���� � � ���� 	 	 ���� 
 � 	��� � � ����

������������	���

�

�

�

4&

'% !�����	� �
�

�

�
��

� �

�

�'���
��(�����	,����-���-	�$��"�"�8�
�

�

� �

#% E
��(�!�����/�#"�-
��)
�
#"	�	��
�-*	�����8����������A���A������@����(�*	���7����%�8���

�7����%�8�����7����%�8��������!�����	���+�����	�
�	����������	#����������(�"�8�
�

�
� �

BBBBBBBBBBBBBBBBBBBBB



�������	
� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

����%������&��'�(���	� ��

�����������	�
���
���������������� �����������
���

���	�
������������������������

��������	
������ ����	����
���

����
�����
���	��������	�����
���	�������
	�����


����������		��������	��������������

	������
���
��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&

'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

&�)*+,-����.��%/0��)1�2�� �2

�
�������
� �����
�	� ������
��!

�� "����	���	�#���	#�����$	��
 �#3#45#4�

�% ��	����&������		���'�������
#���������������'���	����	���'

�% �( )% !( #% �( �% *(

�% +����&���	�������	��������'��� �����	����
#�������������	��	,&�,�)&	��)	#�
�	

�% '�	-
	�#���'�������	�'��������&�$

)% '&
��&�����,���	�����������'�#����������,���
�	

#% '&
���	�����������	��������������������&�$

�% ���	��'���	�	

 % .
&&�&����#���	�� &���	�� ����� �����	����/0�!���&	� ���
#����������� �
����,���

�!���������	� ���1����	����������
����

�% ���1 )% ����1 #% ����1 �% ����1

!% ��	��������,����-
	��'��� �����	����
#�����������#���)	���#�	��	��)����#�	����,

�% ��	��������	�#���#	 )% ��	��������	������#	

#% ��	���������	������#	 �% ���	��'���	�	

�% ��	�#��$&��,������	����
#��������������#�
�	��)�

�% ������	���	��,���'���	���#���	 )% &�$��
��&��2�&��,	

#% ��,��&���� �% �������#���	2	&��	�������	������

*% 1�	����������������������&&

�% �&������0	�� )% �&��������	 #% �����&�� �% �&��������'�����

�% 3��	��$��#���'���	�'�&&�$��,��������,��	������������
#��������������$����,���������,

#
��	����4

�% 5�����	&��������	� )% 6
��������'���	�������	�

#% ���	#�����&��	������	� �% 7	�
#	��2�&��,	������	�

�
%
+


��� �
����
( 


�



�����

�������	�
�� ��� �������	
�

�% +��������	����&	����������	����	#������'�������������'���

�% �������&	��������	����&	 )% 5���	����&	�����������&	

#% �	�	��������
��&��&��	���&����� �% 8��	��'���	��)�2	

9% ��	������'����������������'�������
#�����������#���)	�'�
���)�

�% :&�#�	���������	�� )% ;�	��#��#
����	��

#% 5&����	�� �% 5�������	������#	��	��

��% +����#���#��������������������	�#���#��������#���	#�	������	��	��$���

�% 7
����,�$�����, )% 5������,�$�����,

#% "���	������,�$�����, �% 8��	��'���	��)�2	

��% <��	�=�����,����,	����������-
	�&��	������#��#&	����,����,�2	�

�% "
�&��� )% 5������&���

#% �����
���
��
� �% �����
�����-
	

��% +'���	��������2�&��,	��'����+��������	�
#	��)����(���	����-
	��'���	�������$�&&������)�

�% ��( )% !�( #% ��( �%  �(

� % +����	�#��#&	����,����'���+������	�����	�	���'���	�#��#&	��	��	�	���

�% 5&�� )% 7�����#
��	��

#% 7
����,����-
	 �% <��	�2�&��,	

�!% +���-
���	&�#�,	�+�������-
	�$�����
��������'���	�������	�����>>>>>>>����	����	����-
	

$�������	#���$��#���,�

�% ?� )% �@?

#% ? �% 8��	��'���	��)�2	

AAAAAAAAA



�����

�������	
� � � �������	�
��

�
�
��������������������	��������������������� �!�"�#$

����%������&��'�(���	� ��

�����������	�
���
���������������� ������
��*

���	�
������������������������

5B"�+;8�C�+

�� 5�&2	���/�6 1��
 �4345#7�

6% 6����/0��*���&	����
#������������
������9!��(��'����#�����
����		���	2	&����,
���-
	��'�����8������	��	#����#�&����-
	�&�������!�8��������������&������
�! ��$������"�&#
&��	�	''�#�	�#��

:% ���/�D���!���&	�����/0� �����	�+���� ����
����,�����!!��7D������,�2��,����	�
�
��
���.��#���������$����,	�&���	����	������1������������"
�����#��	�&���	�
��	������1��.������	��2	��&&�	''�#�	�#���'���	�������

"% ���$����� 	��&���� ���-
	� �&��� #����#�	�����#�� �'� ���		� ����	� ���
#����������
���
���,����-
	�	-
����������&�����

�% B��&������	�'�&&�$��,��	�����	,�����,����		�����	�+�

�% "��$&��,

)% "�,,��,

B% B��&�����;<������	��$�����	���#��#
������,����

.% 6�'
&&�&�����&����'�!���E�� �����	��-
���	&�#�,	�+����� ��(�����$����&�#�	��������
'
&&� &���� #
��	��� ��� #��#
&��	��$�	�� 9��E� ��� ���&�	�� )	�$		�� &��	��� .���� ��	
�	#	������������,��������
�������'���	�����&������������,�#
��	�������$�#	���	�'
&&
&����#
��	���

 � 5�&2	���	�'�&&�$��,�
 �"375#"�

6% 6������1��  ���E�����/0�� �����	��F�#���	#�	�����
#���������������8��G���������
��	�'
&&�&�����&���������(�����'
&&�&������'��������5������"
�&����G��!!��1�
+����&����G� ����1��7��������&�&���	��G������1��"�&#
&��	

�% ��	�������"
�&���

��% ��	�&��	�#
��	��

���% ��	�'
&&�&����	''�#�	�#��

:% ���		�����	����/0������&	����
#���������������'
&&�&�����&����'��(����������������&&
�	������#	������	�#���#	����	�������;�������������;����	��	#��2	&���.������	
�������'�����@�'&�������		�����$��#�������
�����-
	��##
�	��

;7

:% �	�#��)	�$����#��#
������,������	�$�����,��'

�% �
�������'���	�������	�

�% �������	������#	������	��

����
( 




�����

�������	�
�� �!� �������	
�

5B"�+;8�C�++

!� 5�&2	���/�6 1��
 �4345#7�

�% B��&������		��#�����&��'����
#�����������)����&	�#���,��,��	�����

)% B��&������	��������'����
#�������#���	����������
#�����,	�	������

#% 6�����E���� +����,�2	�'�&&�$��,��	����	�
&���

:&�#�	��7������	���
�����E��9�*�6��!*��1

8��&�����	���
�����E��!�*�6������1

5�������	������#	�������� ���	�	����	���	�	-
�2�&	���#��#
��������	�	���

�% B��&����$������,&	�����	�+������������	&'��������,�

	% B��&�����&�����$	���	#�2	����#�	�	�'�����		��#�����&��'� �� +���

�� 6��	������/��8 �
 �73"5#"�

�% B��&��������	���&������$�����	���'����,&	�����	����
#������������

)% B��&�������#	�
�	����#�����
#����#��#&	����,����'������
#�����������'�������&���
�	�������)&�#�	���������	��������

#% B��&��������	���&���	���		��#�����&��'����
#�����������)�

�% "��#��	�#���	#����

)% B�'���=	#�����

AAAAAAAA



�������	
� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

����%������&��'�(���	� ��

�����������	�
���
���������������� �����������
���

���	�
������������������������

��������	
������ ����	����
���

����
�����
���	��������	�����
���	�������
	�����


����������		��������	��������������

	������
���
��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&

'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

&�)*+,-����.��%/0��)1�2�� �2

�
�������
� �����
�	� ������
��!

�� "����	���	�#���	#�����$	��
 �#3#45#4�

�% &��������	����'	����������	����	#������(�������������(���

�% �������'	��������	����'	 )% *���	����'	�����������'	

#% �	�	��������
��'��'��	���'����� �% +��	��(���	��)�,	

�% ��	������(����������������(�������
#�����������#���)	�(�
���)�

�% -'�#�	���������	�� )% .�	��#��#
����	��

#% *'����	�� �% *�������	������#	��	��

 % &����#���#��������������������	�#���#��������#���	#�	������	��	��$���

�% /
����0�$�����0 )% *������0�$�����0

#% "���	������0�$�����0 �% +��	��(���	��)�,	

!% 1��	�2�����0����0	����������3
	�'��	������#��#'	����0����0�,	�

�% "
�'��� )% *������'���

#% �����
���
��
� �% �����
�����3
	

�% &(���	��������,�'��0	��(����&��������	�
#	��)����4���	����3
	��(���	�������$�''������)�

�% ��4 )% !�4 #% ��4 �%  �4

5% &����	�#��#'	����0����(���&������	�����	�	���(���	�#��#'	��	��	�	���

�% *'�� )% /�����#
��	��

#% /
����0����3
	 �% 1��	�,�'��0	

�% &���3
���	'�#�0	�&�������3
	�$�����
��������(���	�������	�����6666666����	����	����3
	

$�������	#���$��#���0�

�% 7� )% �87

#% 7 �% +��	��(���	��)�,	
�
%
+


��� �
����
( 


)



����)

�������	�
�� ��� �������	
�

�% ��	����'������		���(�������
#���������������(���	����	���(

�% �4 )% !4 #% �4 �% 54

9% &����'���	�������	��������(��� �����	����
#�������������	��	0'�0�)'	��)	#�
�	

�% (�	3
	�#���(�������	�(��������'�$

)% ('
��'�����0���	�����������(�#����������0���
�	

#% ('
���	�����������	��������������������'�$

�% ���	��(���	�	

��% :
''�'����#���	�� '���	�� ����� �����	����;<�!���'	� ���
#����������� �
����0���

�!���������	� ���=����	����������
����

�% ���= )% ����= #% ����= �% ����=

��% ��	��������0����3
	��(��� �����	����
#�����������#���)	���#�	��	��)����#�	����0

�% ��	��������	�#���#	 )% ��	��������	������#	

#% ��	���������	������#	 �% ���	��(���	�	

��% ��	�#��$'��0������	����
#��������������#�
�	��)�

�% ������	���	��0���(���	���#���	 )% '�$��
��'��,�'��0	

#% ��0��'���� �% �������#���	,	'��	�������	������

� % =�	����������������������''

�% �'������<	�� )% �'��������	 #% �����'�� �% �'��������(�����

�!% >��	��$��#���(���	�(�''�$��0��������0��	������������
#��������������$����0���������0

#
��	����?

�% *�����	'��������	� )% @
��������(���	�������	�

#% ���	#�����'��	������	� �% /	�
#	��,�'��0	������	�

AAAAAAAAA



����)

�������	
� � � �������	�
��

�
�
��������������������	��������������������� �!�"�#$

����%������&��'�(���	� ��

�����������	�
���
���������������� ������
��5

���	�
������������������������

*B"�&.+�C�&

�� *�',	���/�6 1��
 �4345#7�

@% @����;<��5���'	����
#������������
������9!��4��(����#�����
����		���	,	'����0
���3
	��(�����+������	��	#����#�'����3
	�'�������!�+��������������'������
�! ��$������"�'#
'��	�	((�#�	�#��

-% ���;�D���!���'	�����;<� �����	�&���� ����
����0�����!!��/D������0�,��0����	�
�
��
���:��#���������$����0	�'���	����	������=������������"
�����#��	�'���	�
��	������=��:������	��,	��''�	((�#�	�#���(���	�������

"% ���$����� 	��'���� ���3
	� �'��� #����#�	�����#�� �(� ���		� ����	� ���
#����������
���
���0����3
	�	3
����������'�����

�% B��'������	�(�''�$��0��	�����	0�����0����		�����	�&�

�% "��$'��0

)% "�00��0

B% B��'�����.1������	��$�����	���#��#
������0����

:% @�(
''�'�����'����(�!���E�� �����	��3
���	'�#�0	�&����� ��4�����$����'�#�	��������
(
''� '���� #
��	��� ��� #��#
'��	��$�	�� 9��E� ��� ���'�	�� )	�$		�� '��	��� :���� ��	
�	#	������������0��������
�������(���	�����'������������0�#
��	�������$�#	���	�(
''
'����#
��	���

 � *�',	���	�(�''�$��0�
 �"375#"�

@% @������=��  ���E�����;<�� �����	��F�#���	#�	�����
#���������������+��G���������
��	�(
''�'�����'���������4�����(
''�'������(��������*������"
�'����G��!!��=�
&����'����G� ����=��/��������'�'���	��G������=��"�'#
'��	

�% ��	�������"
�'���

��% ��	�'��	�#
��	��

���% ��	�(
''�'����	((�#�	�#��

-% ���		�����	����;<������'	����
#���������������(
''�'�����'����(��4����������������''
�	������#	������	�#���#	����	�������.�������������.����	��	#��,	'���:������	
�������(�����8�('�������		�����$��#�������
�����3
	��##
�	��

./

-% �	�#��)	�$����#��#
������0������	�$�����0��(

�% �
�������(���	�������	�

�% �������	������#	������	��

����
( 




����)

�������	�
�� �!� �������	
�

*B"�&.+�C�&&

!� *�',	���/�6 1��
 �4345#7�

�% B��'������		��#�����'��(����
#�����������)����'	�#���0��0��	�����

)% B��'������	��������(����
#�������#���	����������
#�����0	�	������

#% @�����E���� &����0�,	�(�''�$��0��	����	�
'���

-'�#�	��/������	���
�����E��9�5�@��!5��=

+��'�����	���
�����E��!�5�@������=

*�������	������#	�������� ���	�	����	���	�	3
�,�'	���#��#
��������	�	���

�% B��'����$������0'	�����	�&������������	'(��������0�

	% B��'�����'�����$	���	#�,	����#�	�	�(�����		��#�����'��(� �� &���

�� @��	������/��8 �
 �73"5#"�

�% B��'��������	���'������$�����	���(����0'	�����	����
#������������

)% B��'�������#	�
�	����#�����
#����#��#'	����0����(������
#�����������(�������'���
�	�������)'�#�	���������	��������

#% B��'��������	���'���	���		��#�����'��(����
#�����������)�

�% "��#��	�#���	#����

)% B�(���2	#�����

AAAAAAAA



�������	
� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

����%������&��'�(���	� ��

�����������	�
���
���������������� �����������
���

���	�
������������������������

��������	
������ ����	����
���

����
�����
���	��������	�����
���	�������
	�����


����������		��������	��������������

	������
���
��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&

'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

&�)*+,-����.��%/0��)1�2�� �2

�
�������
� �����
�	� ������
��!

�� "����	���	�#���	#�����$	��
 �#3#45#4�

�% ��	�#��$&��'������	����
#��������������#�
�	��(�

�% ������	���	��'���)���	���#���	 (% &�$��
��&��*�&��'	

#% ��'��&���� �% �������#���	*	&��	�������	������

�% +�	����������������������&&

�% �&������,	�� (% �&��������	 #% �����&�� �% �&��������)�����

 % -��	��$��#���)���	�)�&&�$��'��������'��	������������
#��������������$����'���������'

#
��	����.

�% /�����	&��������	� (% 0
��������)���	�������	�

#% ���	#�����&��	������	� �% 1	�
#	��*�&��'	������	�

!% 2��������	����&	����������	����	#������)�������������)���

�% �������&	��������	����&	 (% /���	����&	�����������&	

#% �	�	��������
��&��&��	���&����� �% 3��	��)���	��(�*	

�% ��	������)����������������)�������
#�����������#���(	�)�
���(�

�% 4&�#�	���������	�� (% 5�	��#��#
����	��

#% /&����	�� �% /�������	������#	��	��

6% 2����#���#��������������������	�#���#��������#���	#�	������	��	��$���

�% 1
����'�$�����' (% /������'�$�����'

#% "���	������'�$�����' �% 3��	��)���	��(�*	

�% 7��	�8�����'����'	����������9
	�&��	������#��#&	����'����'�*	�

�% "
�&��� (% /������&���

#% �����
���
��
� �% �����
�����9
	

�
%
+


��� �
����
( 


�



�����

�������	�
�� ��� �������	
�

�% 2)���	��������*�&��'	��)����2��������	�
#	��(����:���	����9
	��)���	�������$�&&������(�

�% ��: (% !�: #% ��: �%  �:

;% 2����	�#��#&	����'����)���2������	�����	�	���)���	�#��#&	��	��	�	���

�% /&�� (% 1�����#
��	��

#% 1
����'����9
	 �% 7��	�*�&��'	

��% 2���9
���	&�#�'	�2�������9
	�$�����
��������)���	�������	�����<<<<<<<����	����	����9
	

$�������	#���$��#���'�

�% =� (% �>=

#% = �% 3��	��)���	��(�*	

��% ��	����&������		���)�������
#���������������)���	����	���)

�% �: (% !: #% �: �% 6:

��% 2����&���	�������	��������)��� �����	����
#�������������	��	'&�'�(&	��(	#�
�	

�% )�	9
	�#���)�������	�)��������&�$

(% )&
��&�����'���	�����������)�#����������'���
�	

#% )&
���	�����������	��������������������&�$

�% ���	��)���	�	

� % ?
&&�&����#���	�� &���	�� ����� �����	����@,�!���&	� ���
#����������� �
����'���

�!���������	� ���+����	����������
����

�% ���+ (% ����+ #% ����+ �% ����+

�!% ��	��������'����9
	��)��� �����	����
#�����������#���(	���#�	��	��(����#�	����'

�% ��	��������	�#���#	 (% ��	��������	������#	

#% ��	���������	������#	 �% ���	��)���	�	

AAAAAAAAA



�����

�������	
� � � �������	�
��

�
�
��������������������	��������������������� �!�"�#$

����%������&��'�(���	� ��

�����������	�
���
���������������� ������
��6

���	�
������������������������

/B"�253�C�2

�� /�&*	���/�6 1��
 �4345#7�

0% 0����@,��6���&	����
#������������
������;!��:��)����#�����
����		���	*	&����'
���9
	��)�����3������	��	#����#�&����9
	�&�������!�3��������������&������
�! ��$������"�&#
&��	�	))�#�	�#��

4% ���@�D���!���&	�����@,� �����	�2���� ����
����'�����!!��1D������'�*��'����	�
�
��
���?��#���������$����'	�&���	����	������+������������"
�����#��	�&���	�
��	������+��?������	��*	��&&�	))�#�	�#���)���	�������

"% ���$����� 	��&���� ���9
	� �&��� #����#�	�����#�� �)� ���		� ����	� ���
#����������
���
���'����9
	�	9
����������&�����

�% B��&������	�)�&&�$��'��	�����	'�����'����		�����	�2�

�% "��$&��'

(% "�''��'

B% B��&�����57������	��$�����	���#��#
������'����

?% 0�)
&&�&�����&����)�!���E�� �����	��9
���	&�#�'	�2����� ��:�����$����&�#�	��������
)
&&� &���� #
��	��� ��� #��#
&��	��$�	�� ;��E� ��� ���&�	�� (	�$		�� &��	��� ?���� ��	
�	#	������������'��������
�������)���	�����&������������'�#
��	�������$�#	���	�)
&&
&����#
��	���

 � /�&*	���	�)�&&�$��'�
 �"375#"�

0% 0������+��  ���E�����@,�� �����	��F�#���	#�	�����
#���������������3��G���������
��	�)
&&�&�����&���������:�����)
&&�&������)��������/������"
�&����G��!!��+�
2����&����G� ����+��1��������&�&���	��G������+��"�&#
&��	

�% ��	�������"
�&���

��% ��	�&��	�#
��	��

���% ��	�)
&&�&����	))�#�	�#��

4% ���		�����	����@,������&	����
#���������������)
&&�&�����&����)��:����������������&&
�	������#	������	�#���#	����	�������5�������������5����	��	#��*	&���?������	
�������)�����>�)&�������		�����$��#�������
�����9
	��##
�	��

51

4% �	�#��(	�$����#��#
������'������	�$�����'��)

�% �
�������)���	�������	�

�% �������	������#	������	��

����
( 




�����

�������	�
�� �!� �������	
�

/B"�253�C�22

!� /�&*	���/�6 1��
 �4345#7�

�% B��&������		��#�����&��)����
#�����������(����&	�#���'��'��	�����

(% B��&������	��������)����
#�������#���	����������
#�����'	�	������

#% 0�����E���� 2����'�*	�)�&&�$��'��	����	�
&���

4&�#�	��1������	���
�����E��;�6�0��!6��+

3��&�����	���
�����E��!�6�0������+

/�������	������#	�������� ���	�	����	���	�	9
�*�&	���#��#
��������	�	���

�% B��&����$������'&	�����	�2������������	&)��������'�

	% B��&�����&�����$	���	#�*	����#�	�	�)�����		��#�����&��)� �� 2���

�� 0��	������/��8 �
 �73"5#"�

�% B��&��������	���&������$�����	���)����'&	�����	����
#������������

(% B��&�������#	�
�	����#�����
#����#��#&	����'����)������
#�����������)�������&���
�	�������(&�#�	���������	��������

#% B��&��������	���&���	���		��#�����&��)����
#�����������(�

�% "��#��	�#���	#����

(% B�)���8	#�����

AAAAAAAA



�������	
� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

����%������&��'�(���	� ��

�����������	�
���
���������������� �����������
���

���	�
������������������������

��������	
������ ����	����
���

����
�����
���	��������	�����
���	�������
	�����


����������		��������	��������������

	������
���
��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&

'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

&�)*+,-����.��%/0��)1�2�� �2

�
�������
� �����
�	� ������
��!

�� "����	���	�#���	#�����$	��
 �#3#45#4�

�% &����#���#��������������������	�#���#��������#���	#�	������	��	��$���

�% '
����(�$�����( )% *������(�$�����(

#% "���	������(�$�����( �% +��	��,���	��)�-	

�% .��	�/�����(����(	����������0
	�1��	������#��#1	����(����(�-	�

�% "
�1��� )% *������1���

#% �����
���
��
� �% �����
�����0
	

 % &,���	��������-�1��(	��,����&��������	�
#	��)����2���	����0
	��,���	�������$�11������)�

�% ��2 )% !�2 #% ��2 �%  �2

!% &����	�#��#1	����(����,���&������	�����	�	���,���	�#��#1	��	��	�	���

�% *1�� )% '�����#
��	��

#% '
����(����0
	 �% .��	�-�1��(	

�% &���0
���	1�#�(	�&�������0
	�$�����
��������,���	�������	�����3333333����	����	����0
	

$�������	#���$��#���(�

�% 4� )% �54

#% 4 �% +��	��,���	��)�-	

6% ��	����1������		���,�������
#���������������,���	����	���,

�% �2 )% !2 #% �2 �% 62

�% &����1���	�������	��������,��� �����	����
#�������������	��	(1�(�)1	��)	#�
�	

�% ,�	0
	�#���,�������	�,��������1�$

)% ,1
��1�����(���	�����������,�#����������(���
�	

#% ,1
���	�����������	��������������������1�$

�% ���	��,���	�	
�
%
+


��� �
����
( 


�



�����

�������	�
�� ��� �������	
�

�% 7
11�1����#���	�� 1���	�� ����� �����	����89�!���1	� ���
#����������� �
����(���

�!���������	� ���:����	����������
����

�% ���: )% ����: #% ����: �% ����:

;% ��	��������(����0
	��,��� �����	����
#�����������#���)	���#�	��	��)����#�	����(

�% ��	��������	�#���#	 )% ��	��������	������#	

#% ��	���������	������#	 �% ���	��,���	�	

��% ��	�#��$1��(������	����
#��������������#�
�	��)�

�% ������	���	��(���,���	���#���	 )% 1�$��
��1��-�1��(	

#% ��(��1���� �% �������#���	-	1��	�������	������

��% :�	����������������������11

�% �1������9	�� )% �1��������	 #% �����1�� �% �1��������,�����

��% <��	��$��#���,���	�,�11�$��(��������(��	������������
#��������������$����(���������(

#
��	����=

�% *�����	1��������	� )% >
��������,���	�������	�

#% ���	#�����1��	������	� �% '	�
#	��-�1��(	������	�

� % &��������	����1	����������	����	#������,�������������,���

�% �������1	��������	����1	 )% *���	����1	�����������1	

#% �	�	��������
��1��1��	���1����� �% +��	��,���	��)�-	

�!% ��	������,����������������,�������
#�����������#���)	�,�
���)�

�% ?1�#�	���������	�� )% @�	��#��#
����	��

#% *1����	�� �% *�������	������#	��	��

AAAAAAAAA



�����

�������	
� � � �������	�
��

�
�
��������������������	��������������������� �!�"�#$

����%������&��'�(���	� ��

�����������	�
���
���������������� ������
��6

���	�
������������������������

*B"�&@+�C�&

�� *�1-	���/�6 1��
 �4345#7�

>% >����89��6���1	����
#������������
������;!��2��,����#�����
����		���	-	1����(
���0
	��,�����+������	��	#����#�1����0
	�1�������!�+��������������1������
�! ��$������"�1#
1��	�	,,�#�	�#��

?% ���8�D���!���1	�����89� �����	�&���� ����
����(�����!!��'D������(�-��(����	�
�
��
���7��#���������$����(	�1���	����	������:������������"
�����#��	�1���	�
��	������:��7������	��-	��11�	,,�#�	�#���,���	�������

"% ���$����� 	��1���� ���0
	� �1��� #����#�	�����#�� �,� ���		� ����	� ���
#����������
���
���(����0
	�	0
����������1�����

�% B��1������	�,�11�$��(��	�����	(�����(����		�����	�&�

�% "��$1��(

)% "�((��(

B% B��1�����@.������	��$�����	���#��#
������(����

7% >�,
11�1�����1����,�!���E�� �����	��0
���	1�#�(	�&����� ��2�����$����1�#�	��������
,
11� 1���� #
��	��� ��� #��#
1��	��$�	�� ;��E� ��� ���1�	�� )	�$		�� 1��	��� 7���� ��	
�	#	������������(��������
�������,���	�����1������������(�#
��	�������$�#	���	�,
11
1����#
��	���

 � *�1-	���	�,�11�$��(�
 �"375#"�

>% >������:��  ���E�����89�� �����	��F�#���	#�	�����
#���������������+��G���������
��	�,
11�1�����1���������2�����,
11�1������,��������*������"
�1����G��!!��:�
&����1����G� ����:��'��������1�1���	��G������:��"�1#
1��	

�% ��	�������"
�1���

��% ��	�1��	�#
��	��

���% ��	�,
11�1����	,,�#�	�#��

?% ���		�����	����89������1	����
#���������������,
11�1�����1����,��2����������������11
�	������#	������	�#���#	����	�������@�������������@����	��	#��-	1���7������	
�������,�����5�,1�������		�����$��#�������
�����0
	��##
�	��

@'

?% �	�#��)	�$����#��#
������(������	�$�����(��,

�% �
�������,���	�������	�

�% �������	������#	������	��

����
( 




�����

�������	�
�� �!� �������	
�

*B"�&@+�C�&&

!� *�1-	���/�6 1��
 �4345#7�

�% B��1������		��#�����1��,����
#�����������)����1	�#���(��(��	�����

)% B��1������	��������,����
#�������#���	����������
#�����(	�	������

#% >�����E���� &����(�-	�,�11�$��(��	����	�
1���

?1�#�	��'������	���
�����E��;�6�>��!6��:

+��1�����	���
�����E��!�6�>������:

*�������	������#	�������� ���	�	����	���	�	0
�-�1	���#��#
��������	�	���

�% B��1����$������(1	�����	�&������������	1,��������(�

	% B��1�����1�����$	���	#�-	����#�	�	�,�����		��#�����1��,� �� &���

�� >��	������/��8 �
 �73"5#"�

�% B��1��������	���1������$�����	���,����(1	�����	����
#������������

)% B��1�������#	�
�	����#�����
#����#��#1	����(����,������
#�����������,�������1���
�	�������)1�#�	���������	��������

#% B��1��������	���1���	���		��#�����1��,����
#�����������)�

�% "��#��	�#���	#����

)% B�,���/	#�����

AAAAAAAA



�������	
� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

���%�&'��()��(*����+�'�%�

�����������	�
�����
�������������� �������
���
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �

����
���� �
���	��������	����� 
�� �	������

	������
����������		��������	��������������

	������
��

��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

%�,-(./����0��'12��,3�4�� �4

��
������
���������	� ��
���
�� 

�� ��!"	��!!�
 �#56#7#5�

�# �$	����	
��!�%�����!����	��&�
��$	��$��&����	
'
�����%�(!	���

)# *�((	
 +# ,���	


,# -	�� �# .
��

�# .��)�,���*�%����%��
��$	�&��%������&��$	���		!������

)# /
�"��	����������!��	%$���%�!���
	�'�$

+# /
	"	���%�
���

,# ���	�%�
	��&���
'	

�# *	��%	�����%���%	�����%���	0�	��!�����
�"	���1	
�&�%��


�# ,$�
'��'�%�

	�������$	�%�(!	

)# -	�����$	�"�!��'	�(���2�3 +# -	�����$	�"�!��'	�(��4�3

,# -�'���$	�"�!��'	�(��4�3 �# -�'���$	�"�!��'	�(���2�3

 # 5$�%$��&��$	�&�!!�1��'������������!!��'	�	
����'�"�!��'	�6

)# 7�7�89 +# ���89

,# 4�4�89 �# ����89

�# .���$	������������!���
���
��'�"�!��'	��%
����!�1	
��������������89�������
��'

	&&�%�	�%�����2 ��2:���$	�"�!��'	��%
������
��'�1�!!�(	�	0��!���

)# 2��2��89 +#   ����89

,# 22����89 �#   ����89

�
'
(


��� �
����

& 




�����

�������	�
�� ��� �������	
�

7# .���$	����	
�$	��$�'
����'�����!���������%�(!	���

)# ,�������	 +# ;���'	�	���

,# +��$�<)#�����<+# �# =��$	
�<)#��
�<+#

�# �$	�����
�(����������	�����.������
	�����!�

)# *����! +# /�
�!!	! ,# >	�1�
� �# =��$	
�<)#��
�<,#

2# ?
����'��&�%�(!	�

)# *	��%	������!������%����������%
	��	��%�

	���
����'

+# *	��%	������!������%����(����	%
	��	��%�

	���
����'

,# .�%
	��	��(��$

�# >��	��&��$	�	

4# @�
��	������
�����������!��	��)���

)# =0��!����+ +# =0��!����,

,# =0��!����� �# >��	

��# �$	�����%���%	��&����
�����������!��	������������1$	�

)# ?������$�'$ +# ?�*����$�'$

,# +��$�?�������?�*��
	�$�'$ �# ?������!�1�����?�*����$�'$

��# A��	
����!����%����������$	�%�

	���������
�����������!��	����(	%���	��&

)# ,���%����%	�	&&	%� +# ,�
����	&&	%�

,# /
��������	&&	%� �# +�%��&!�1�&
���	�
�$

��# �$	���'��&��$	�%����%��
��&����
�����������!��	����������1$	���$	���������������

>�1��&��$	�$	�'$���&������
���'���1	
������%
	��	��(����:���$	���'�1�!!�(	

)# *	��%	��(����: +# .�%
	��	��(����:

,# *	��%	��(������: �# *	�������%$��'	�

��# )�%����%��
���	������'�(	�1		���1��	0��!������
������	���$	�&�
���&

)# =!!���	 +# ;��	
(�!�

,# ,��	��
� �# �	���%�
%!	

� # .���	������
�����������!��	��$	��$����%���%����%	�������	��������%%�������

)# ���	�$��� +# � ��	�$���

,# ��	���	�B��	�$�� �# )!!

CCCCCCCCCCCCCC



�����

�������	
� ��� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

���%�&'��()��(*����+�'�%�

�����������	�
�����
�������������� ��
���
��7

���	�
�������������������������

�=,�.D>�E�.

�� ��!"	���1�8 3��
 �5657#9�

�# =��!��������%�!�),���1	
�����!������	��

�# �$	�%�����&������$��	��"	
$	����
�����������!��	����*���<��������F������#��	
����

5$	
	�G�H�����$	��
	���&�%
�����	%������&�	�%$�%����%��
����%�����$	�!��	���

����!���'���!�����&����5�������89�������2���&��!�'������	�����(	�%�������

�$
��'$�����$	��	�
��=�	
'��%���� �����	��	
��1$��������	
	��������	�
	%������

����!���:��	
��������@���������	%�����%�!���B	��&��$	�%����%��
��?�"	���$��

��	%�&�%�
	������%	��&�%����%��
����	
��!������E7 � �� � �

�# �$	��	!&�%���%����%	��&�	�%$�������������
��'��&�������	����������!���
����G,H�

�$	��$����%���%����%	��&�%���	%���'��	��!�1�
���&�	�%$�����!���
����	�
�$���

�����,�1$�!	�&�
�!��	����������,��,�!%�!��	��#��$	�"�!��'	�%
����	�%$�����!���


����	
%	���'	��&��!��	�"�!��'	����	�
�$���#���
��'�	&&�%�	�%��

 # 5$����
	��$	�&�%��
���&&	%���'�%�
����6

�# )����'!	�%�
	�%�(!	��&�%����%��
�����	�	
��&���%������!	����$	��$��&�����	�	


����%��������(	���	�������77�89�����$�����	����1�����	
�$	��$��&�����	�	


����%������ ���%���
	����
���%	��(	�1		���$	�%�
	������$	��$��.&��$	��������

��
	�������$	�!��	
�����$	����	��&�����$	�"�!��'	�������	
�$	��$�

�� ��!"	���1��: �
 �"697#"�

�# �	
�"	�	��
	������&�
�"�!��'	�����
�(���������������!���
���������
��'�

�# �$	���1	
��&�$	�'$�����������4����
	��	%��"	!�������
�����
�����������!��	

%����%��
����1��	
�%
�����'���$	�$�
�B����!�������%	�(	�1		���$	���1	
����

�������.&��$	��	����������$	�%����%��
�����7����'��&�����$	���������%!	�
��%	

�&��$	�%����%��
�����1��	
�����%!	�
��%	�����1���(	�1		���$	������
���

5	�'$���&�%����%��
���������'I���+��	��&��$	���1	
�%���(	�%�����	
	�����(	

���1��	
�!	"	!�

����

& 




�����

�������	�
�� � � �������	
�

�# )����'!	�%�
	�!	����$	��$�%�(!	����'
��	��(������'��$
		���	!	%�
�%���&�
	!���"	

�	
�����"������� �������
	��	%��"	!����$	�%����%��
�����	�	
������%�������"	
�!!

����	�	
����2�%���.&��$	��$
		���	!	%�
�%���
	�1�
�	��������	�����������
	����&

 ��89I%���&�����$	���&	�1�
���'�"�!��'	��&��$	�%�(!	��5$���1�!!�(	��$	�"�!�	��&

��&	�1�
���'�"�!��'	�&�
������'
��	��%�(!	���������'��$	����	�%����%��
����

�"	
�!!�����	�	
���������������	!	%�
�%���
	���6

�=,�.D>�E�..

�� ��!"	���1�8 3��
 �5657#9�

�# 5
��	����$�
�����	������(��������	0����	���

�# �	&��	�����	��!�����$	��	
��


�# @		�	


��# ����
�(���


���# �	
"�%	������

�# �	��%	����	��
	������&�
�"�!��'	�
	'�!�������&����$�
���
�����������!��	
'�"��'��$	�"	%��
����'
���

 # �	
�"	����	��
	������&�
�������%���%	��&������'!	��$��	��1��1�
	�!��	�

�# 5$�������������	
������(���	������
�����������!��	�6�;�1�%���%����%	
	&&	%����
	����	��������%%����������%$�!��	��6

�� ��!"	���1��: �
 �"697#"�

�# )����$����;B��������!��	�$�����
	������%	������%��"	�
	�%���%	�����%���%���"	
�$������������%	��&���� � ������ � �������J���E7����	
�����	
��$��	��.&��$	�!��	
�	!�"	
������5��������89�������2���&�!�''��'��	�	
���	��$	��	����'�	��
"�!��'	�����%�

	����)����	���������!� � �%�
%����&�
��$	�!��	�

�# )����'!	��$��	�����
�(���
������ !��'�����!�	���� !�����&�����)������2���&�
!�''��'��������&�
�	���������!�����&�2��)������4���&��!�''��'�������������������+��$
��1	
� &�%��
���
	� 
	&	

	�� ��� �$	�"�!��'	���� &�
�	�����$	� 
	������%	����

	�%���%	��	
����<'������
	��
�#��
	������ � ��������� � �
	��	%��"	!���.&��$	
"�!��'	�����$	�&�
�	��������������	���������9�%�!%�!��	�


�# 9�!��'	�����	����'�	��

��# /$��	���'!	�(	�1		��"�!��'	�����$	��1��	����

�# =��!�����$	�&�!!�1��'�����	���&�����
�(������


�# *����!�����	�

��# *��'����������	�

���# .��	
%���	%�	������	��

CCCCCCCCCCCC



�������	
� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

���%�&'��()��(*����+�'�%�

�����������	�
�����
�������������� �������
���
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �

����
���� �
���	��������	����� 
�� �	������

	������
����������		��������	��������������

	������
��

��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

%�,-(./����0��'12��,3�4�� �4

��
������
���������	� ��
���
�� 

�� ��!"	��!!�
 �#56#7#5�

�# $
����%��&�'�(!	�

)# *	��'	������!������'����������'
	��	��'�

	���
����%

+# *	��'	������!������'����(����	'
	��	��'�

	���
����%

,# -�'
	��	��(��.

�# /��	��&��.	�	

�# 0�
��	������
�����������!��	��)���

)# 12��!����+ +# 12��!����,

,# 12��!����� �# /��	

�# �.	�����'���'	��&����
�����������!��	������������3.	�

)# $������.�%. +# $�*����.�%.

,# +��.�$�������$�*��
	�.�%. �# $������!�3�����$�*����.�%.

 # 4��	
����!����'����������.	�'�

	���������
�����������!��	����(	'���	��&

)# ,���'����'	�	&&	'� +# ,�
����	&&	'�

,# 5
��������	&&	'� �# +�'��&!�3�&
���	�
�.

�# �.	���%��&��.	�'����'��
��&����
�����������!��	����������3.	���.	���������������

/�3��&��.	�.	�%.���&������
���%���3	
������'
	��	��(����6���.	���%�3�!!�(	

)# *	��'	��(����6 +# -�'
	��	��(����6

,# *	��'	��(������6 �# *	�������'.��%	�
�
'
(


��� ,
����

& 




����,

�������	�
�� ��� �������	
�

7# )�'����'��
���	������%�(	�3		���3��	2��!������
������	���.	�&�
���&

)# 1!!���	 +# 8��	
(�!�

,# ,��	��
� �# �	���'�
'!	

�# -���	������
�����������!��	��.	��.����'���'����'	�������	��������''�������

)# ���	�.��� +# � ��	�.���

,# ��	���	�9��	�.�� �# )!!

:# �.	����	
��!�'�����!����	��&�
��.	��.��&����	
%
�����'�(!	���

)# *�((	
 +# ,���	


,# ;	�� �# -
��

<# -��)�,���*�'����'��
��.	�&��'������&��.	���		!������

)# 5
�"��	����������!��	'.���'�!���
	�%�.

+# 5
	"	���'�
���

,# ���	�'�
	��&���
%	

�# *	��'	�����'���'	�����'���	2�	��!�����
�"	���3	
�&�'��


��# ,.�
%��%�'�

	�������.	�'�(!	

)# ;	�����.	�"�!��%	�(���:�= +# ;	�����.	�"�!��%	�(��<�=

,# ;�%���.	�"�!��%	�(��<�= �# ;�%���.	�"�!��%	�(���:�=

��# >.�'.��&��.	�&�!!�3��%������������!!��%	�	
����%�"�!��%	�?

)# 7�7�@A +# ���@A

,# <�<�@A �# ����@A

��# -���.	������������!���
���
��%�"�!��%	��'
����!�3	
��������������@A�������
��%

	&&�'�	�'�����: ��:6���.	�"�!��%	��'
������
��%�3�!!�(	�	2��!���

)# :��:��@A +#   ����@A

,# ::����@A �#   ����@A

��# -���.	����	
�.	��.�%
����%�����!���������'�(!	���

)# ,�������	 +# 8���%	�	���

,# +��.�B)#�����B+# �# 1��.	
�B)#��
�B+#

� # �.	�����
�(����������	�����-������
	�����!�

)# *����! +# 5�
�!!	!

,# /	�3�
� �# 1��.	
�B)#��
�B,#

CCCCCCCCCCCCCC



����,

�������	
� ��� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

���%�&'��()��(*����+�'�%�

�����������	�
�����
�������������� ��
���
��7

���	�
�������������������������

�1,�-D/�E�-

�� ��!"	���1�8 3��
 �5657#9�

�# 1��!��������'�!�),���3	
�����!������	��

�# �.	�'�����&������.��	��"	
.	����
�����������!��	����*���B��������F������#��	
����

>.	
	�G�H�����.	��
	���&�'
�����	'������&�	�'.�'����'��
����'�����.	�!��	���

����!���%���!�����&����>�������@A�������:���&��!�%������	�����(	�'�������

�.
��%.�����.	��	�
��1�	
%��'���� �����	��	
��3.��������	
	��������	�
	'������

����!���6��	
��������0���������	'�����'�!���9	��&��.	�'����'��
��$�"	���.��

��	'�&�'�
	������'	��&�'����'��
����	
��!������E7 � �� � �

�# �.	��	!&�'���'����'	��&�	�'.�������������
��%��&�������	����������!���
����G,H�

�.	��.����'���'����'	��&�'���	'���%��	��!�3�
���&�	�'.�����!���
����	�
�.���

�����,�3.�!	�&�
�!��	����������,��,�!'�!��	��#��.	�"�!��%	�'
����	�'.�����!���


����	
'	���%	��&��!��	�"�!��%	����	�
�.���#���
��%�	&&�'�	�'��

 # >.����
	��.	�&�'��
���&&	'���%�'�
����?

�# )����%!	�'�
	�'�(!	��&�'����'��
�����	�	
��&���'������!	����.	��.��&�����	�	


����'��������(	���	�������77�@A�����.�����	����3�����	
�.	��.��&�����	�	


����'������ ���'���
	����
���'	��(	�3		���.	�'�
	������.	��.��-&��.	��������

��
	�������.	�!��	
�����.	����	��&�����.	�"�!��%	�������	
�.	��.�

�� ��!"	���1��: �
 �"697#"�

�# �	
�"	�	��
	������&�
�"�!��%	�����
�(���������������!���
���������
��%�

�# �.	���3	
��&�.	�%.�����������<����
	��	'��"	!�������
�����
�����������!��	

'����'��
����3��	
�'
�����%���.	�.�
�9����!�������'	�(	�3		���.	���3	
����

�������-&��.	��	����������.	�'����'��
�����7����%��&�����.	���������'!	�
��'	

�&��.	�'����'��
�����3��	
�����'!	�
��'	�����3���(	�3		���.	������
���

>	�%.���&�'����'��
���������%I���+��	��&��.	���3	
�'���(	�'�����	
	�����(	

���3��	
�!	"	!�

����

& 




����,

�������	�
�� � � �������	
�

�# )����%!	�'�
	�!	����.	��.�'�(!	����%
��	��(������%��.
		���	!	'�
�'���&�
	!���"	

�	
�����"������� �������
	��	'��"	!����.	�'����'��
�����	�	
������'�������"	
�!!

����	�	
����:�'���-&��.	��.
		���	!	'�
�'���
	�3�
�	��������	�����������
	����&

 ��@AI'���&�����.	���&	�3�
���%�"�!��%	��&��.	�'�(!	��>.���3�!!�(	��.	�"�!�	��&

��&	�3�
���%�"�!��%	�&�
������%
��	��'�(!	���������%��.	����	�'����'��
����

�"	
�!!�����	�	
���������������	!	'�
�'���
	���?

�1,�-D/�E�--

�� ��!"	���1�8 3��
 �5657#9�

�# >
��	����.�
�����	������(��������	2����	���

�# �	&��	�����	��!�����.	��	
��


�# 0		�	


��# ����
�(���


���# �	
"�'	������

�# �	��'	����	��
	������&�
�"�!��%	�
	%�!�������&����.�
���
�����������!��	
%�"��%��.	�"	'��
����%
���

 # �	
�"	����	��
	������&�
�������'���'	��&������%!	��.��	��3��3�
	�!��	�

�# >.�������������	
������(���	������
�����������!��	�?�8�3�'���'����'	
	&&	'����
	����	��������''����������'.�!��	��?

�� ��!"	���1��: �
 �"697#"�

�# )����.����89��������!��	�.�����
	������'	������'��"	�
	�'���'	�����'���'���"	
�.������������'	��&���� � ������ � �������J���E7����	
�����	
��.��	��-&��.	�!��	
�	!�"	
������>��������@A�������:���&�!�%%��%��	�	
���	��.	��	����%�	��
"�!��%	�����'�

	����)����	���������!� � �'�
'����&�
��.	�!��	�

�# )����%!	��.��	�����
�(���
������ !��%�����!�	���� !�����&�����)������:���&�
!�%%��%��������&�
�	���������!�����&�:��)������<���&��!�%%��%�������������������+��.
��3	
� &�'��
���
	� 
	&	

	�� ��� �.	�"�!��%	���� &�
�	�����.	� 
	������'	����

	�'���'	��	
����B%������
	��
�#��
	������ � ��������� � �
	��	'��"	!���-&��.	
"�!��%	�����.	�&�
�	��������������	���������A�'�!'�!��	�


�# A�!��%	�����	����%�	��

��# 5.��	���%!	�(	�3		��"�!��%	�����.	��3��	����

�# 1��!�����.	�&�!!�3��%�����	���&�����
�(������


�# *����!�����	�

��# *��%����������	�

���# -��	
'���	'�	������	��

CCCCCCCCCCCC



�������	
� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

���%�&'��()��(*����+�'�%�

�����������	�
�����
�������������� �������
���
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �

����
���� �
���	��������	����� 
�� �	������

	������
����������		��������	��������������

	������
��

��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

%�,-(./����0��'12��,3�4�� �4

��
������
���������	� ��
���
�� 

�� ��!"	��!!�
 �#56#7#5�

�# $���%	������������!���
���
��&�"�!��&	��'
����!�(	
��������������)*�������
��&

	++�'�	�'�����, ��,-���%	�"�!��&	��'
������
��&�(�!!�.	�	/��!���

0# ,��,��)* 1#   ����)*

2# ,,����)* �#   ����)*

�# $���%	����	
�%	��%�&
����&�����!���������'�.!	���

0# 2�������	 1# 3���&	�	���

2# 1��%�40#�����41# �# 5��%	
�40#��
�41#

�# �%	�����
�.����������	�����$������
	�����!�

0# 6����! 1# 7�
�!!	!

2# 8	�(�
� �# 5��%	
�40#��
�42#

 # 9
����&��+�'�.!	�

0# 6	��'	������!������'����������'
	��	��'�

	���
����&

1# 6	��'	������!������'����.����	'
	��	��'�

	���
����&

2# $�'
	��	��.��%

�# 8��	��+��%	�	

�# :�
��	������
�����������!��	��0���

0# 5/��!����1 1# 5/��!����2

2# 5/��!����� �# 8��	
�
'
(


��� �
����

& 




�����

�������	�
�� ��� �������	
�

;# �%	�����'���'	��+����
�����������!��	������������(%	�

0# 9������%�&% 1# 9�6����%�&%

2# 1��%�9�������9�6��
	�%�&% �# 9������!�(�����9�6����%�&%

�# <��	
����!����'����������%	�'�

	���������
�����������!��	����.	'���	��+

0# 2���'����'	�	++	'� 1# 2�
����	++	'�

2# 7
��������	++	'� �# 1�'��+!�(�+
���	�
�%

,# �%	���&��+��%	�'����'��
��+����
�����������!��	����������(%	���%	���������������

8�(��+��%	�%	�&%���+������
���&���(	
������'
	��	��.����-���%	���&�(�!!�.	

0# 6	��'	��.����- 1# $�'
	��	��.����-

2# 6	��'	��.������- �# 6	�������'%��&	�

=# 0�'����'��
���	������&�.	�(		���(��	/��!������
������	���%	�+�
���+

0# 5!!���	 1# 3��	
.�!�

2# 2��	��
� �# �	���'�
'!	

��# $���	������
�����������!��	��%	��%����'���'����'	�������	��������''�������

0# ���	�%��� 1# � ��	�%���

2# ��	���	�>��	�%�� �# 0!!

��# �%	����	
��!�'�����!����	��+�
��%	��%��+����	
&
�����'�.!	���

0# 6�..	
 1# 2���	


2# ?	�� �# $
��

��# $��0�2���6�'����'��
��%	�+��'������+��%	���		!������

0# 7
�"��	����������!��	'%���'�!���
	�&�%

1# 7
	"	���'�
���

2# ���	�'�
	��+���
&	

�# 6	��'	�����'���'	�����'���	/�	��!�����
�"	���(	
�+�'��


��# 2%�
&��&�'�

	�������%	�'�.!	

0# ?	�����%	�"�!��&	�.���,�@ 1# ?	�����%	�"�!��&	�.��=�@

2# ?�&���%	�"�!��&	�.��=�@ �# ?�&���%	�"�!��&	�.���,�@

� # A%�'%��+��%	�+�!!�(��&������������!!��&	�	
����&�"�!��&	�B

0# ;�;�)* 1# ���)*

2# =�=�)* �# ����)*

CCCCCCCCCCCCCC



�����

�������	
� ��� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

���%�&'��()��(*����+�'�%�

�����������	�
�����
�������������� ��
���
��;

���	�
�������������������������

�52�$D8�E�$

�� ��!"	���1�8 3��
 �5657#9�

�# 5��!��������'�!�02���(	
�����!������	��

�# �%	�'�����+������%��	��"	
%	����
�����������!��	����6���4��������F������#��	
����

A%	
	�G�H�����%	��
	���+�'
�����	'������+�	�'%�'����'��
����'�����%	�!��	���

����!���&���!�����+����A�������)*�������,���+��!�&������	�����.	�'�������

�%
��&%�����%	��	�
��5�	
&��'���� �����	��	
��(%��������	
	��������	�
	'������

����!���-��	
��������:���������	'�����'�!���>	��+��%	�'����'��
��9�"	���%��

��	'�+�'�
	������'	��+�'����'��
����	
��!������E; � �� � �

�# �%	��	!+�'���'����'	��+�	�'%�������������
��&��+�������	����������!���
����G2H�

�%	��%����'���'����'	��+�'���	'���&��	��!�(�
���+�	�'%�����!���
����	�
�%���

�����2�(%�!	�+�
�!��	����������2��2�!'�!��	��#��%	�"�!��&	�'
����	�'%�����!���


����	
'	���&	��+��!��	�"�!��&	����	�
�%���#���
��&�	++�'�	�'��

 # A%����
	��%	�+�'��
���++	'���&�'�
����B

�# 0����&!	�'�
	�'�.!	��+�'����'��
�����	�	
��+���'������!	����%	��%��+�����	�	


����'��������.	���	�������;;�)*�����%�����	����(�����	
�%	��%��+�����	�	


����'������ ���'���
	����
���'	��.	�(		���%	�'�
	������%	��%��$+��%	��������

��
	�������%	�!��	
�����%	����	��+�����%	�"�!��&	�������	
�%	��%�

�� ��!"	���1��: �
 �"697#"�

�# �	
�"	�	��
	������+�
�"�!��&	�����
�.���������������!���
���������
��&�

�# �%	���(	
��+�%	�&%�����������=����
	��	'��"	!�������
�����
�����������!��	

'����'��
����(��	
�'
�����&���%	�%�
�>����!�������'	�.	�(		���%	���(	
����

�������$+��%	��	����������%	�'����'��
�����;����&��+�����%	���������'!	�
��'	

�+��%	�'����'��
�����(��	
�����'!	�
��'	�����(���.	�(		���%	������
���

A	�&%���+�'����'��
���������&I���1��	��+��%	���(	
�'���.	�'�����	
	�����.	

���(��	
�!	"	!�

����

& 




�����

�������	�
�� � � �������	
�

�# 0����&!	�'�
	�!	����%	��%�'�.!	����&
��	��.������&��%
		���	!	'�
�'���+�
	!���"	

�	
�����"������� �������
	��	'��"	!����%	�'����'��
�����	�	
������'�������"	
�!!

����	�	
����,�'���$+��%	��%
		���	!	'�
�'���
	�(�
�	��������	�����������
	����+

 ��)*I'���+�����%	���+	�(�
���&�"�!��&	��+��%	�'�.!	��A%���(�!!�.	��%	�"�!�	��+

��+	�(�
���&�"�!��&	�+�
������&
��	��'�.!	���������&��%	����	�'����'��
����

�"	
�!!�����	�	
���������������	!	'�
�'���
	���B

�52�$D8�E�$$

�� ��!"	���1�8 3��
 �5657#9�

�# A
��	����%�
�����	������.��������	/����	���

�# �	+��	�����	��!�����%	��	
��


�# :		�	


��# ����
�.���


���# �	
"�'	������

�# �	��'	����	��
	������+�
�"�!��&	�
	&�!�������+����%�
���
�����������!��	
&�"��&��%	�"	'��
����&
���

 # �	
�"	����	��
	������+�
�������'���'	��+������&!	��%��	��(��(�
	�!��	�

�# A%�������������	
������.���	������
�����������!��	�B�3�(�'���'����'	
	++	'����
	����	��������''����������'%�!��	��B

�� ��!"	���1��: �
 �"697#"�

�# 0����%����3>��������!��	�%�����
	������'	������'��"	�
	�'���'	�����'���'���"	
�%������������'	��+���� � ������ � �������J���E;����	
�����	
��%��	��$+��%	�!��	
�	!�"	
������A��������)*�������,���+�!�&&��&��	�	
���	��%	��	����&�	��
"�!��&	�����'�

	����0����	���������!� � �'�
'����+�
��%	�!��	�

�# 0����&!	��%��	�����
�.���
������ !��&�����!�	���� !�����+�����0������,���+�
!�&&��&��������+�
�	���������!�����+�,��0������=���+��!�&&��&�������������������1��%
��(	
� +�'��
���
	� 
	+	

	�� ��� �%	�"�!��&	���� +�
�	�����%	� 
	������'	����

	�'���'	��	
����4&������
	��
�#��
	������ � ��������� � �
	��	'��"	!���$+��%	
"�!��&	�����%	�+�
�	��������������	���������*�'�!'�!��	�


�# *�!��&	�����	����&�	��

��# 7%��	���&!	�.	�(		��"�!��&	�����%	��(��	����

�# 5��!�����%	�+�!!�(��&�����	���+�����
�.������


�# 6����!�����	�

��# 6��&����������	�

���# $��	
'���	'�	������	��

CCCCCCCCCCCC



�������	
� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

���%�&'��()��(*����+�'�%�

�����������	�
�����
�������������� �������
���
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �

����
���� �
���	��������	����� 
�� �	������

	������
����������		��������	��������������

	������
��

��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

%�,-(./����0��'12��,3�4�� �4

��
������
���������	� ��
���
�� 

�� ��!"	��!!�
 �#56#7#5�

�# �$	�����%���%	��&����
�����������!��	������������'$	�

(# )������$�*$ +# )�,����$�*$

-# +��$�)�������)�,��
	�$�*$ �# )������!�'�����)�,����$�*$

�# .��	
����!����%����������$	�%�

	���������
�����������!��	����/	%���	��&

(# -���%����%	�	&&	%� +# -�
����	&&	%�

-# 0
��������	&&	%� �# +�%��&!�'�&
���	�
�$

�# �$	���*��&��$	�%����%��
��&����
�����������!��	����������'$	���$	���������������

1�'��&��$	�$	�*$���&������
���*���'	
������%
	��	��/����2���$	���*�'�!!�/	

(# ,	��%	��/����2 +# 3�%
	��	��/����2

-# ,	��%	��/������2 �# ,	�������%$��*	�

 # (�%����%��
���	������*�/	�'		���'��	4��!������
������	���$	�&�
���&

(# 5!!���	 +# 6��	
/�!�

-# -��	��
� �# �	���%�
%!	

�# 3���	������
�����������!��	��$	��$����%���%����%	�������	��������%%�������

(# ���	�$��� +# � ��	�$���

-# ��	���	�7��	�$�� �# (!!

�
'
(


��� �
����

& 




�����

�������	�
�� ��� �������	
�

8# �$	����	
��!�%�����!����	��&�
��$	��$��&����	
*
�����%�/!	���

(# ,�//	
 +# -���	


-# 9	�� �# 3
��

�# 3��(�-���,�%����%��
��$	�&��%������&��$	���		!������

(# 0
�"��	����������!��	%$���%�!���
	�*�$

+# 0
	"	���%�
���

-# ���	�%�
	��&���
*	

�# ,	��%	�����%���%	�����%���	4�	��!�����
�"	���'	
�&�%��


:# -$�
*��*�%�

	�������$	�%�/!	

(# 9	�����$	�"�!��*	�/���:�; +# 9	�����$	�"�!��*	�/��<�;

-# 9�*���$	�"�!��*	�/��<�; �# 9�*���$	�"�!��*	�/���:�;

<# =$�%$��&��$	�&�!!�'��*������������!!��*	�	
����*�"�!��*	�>

(# 8�8�?@ +# ���?@

-# <�<�?@ �# ����?@

��# 3���$	������������!���
���
��*�"�!��*	��%
����!�'	
��������������?@�������
��*

	&&�%�	�%�����: ��:2���$	�"�!��*	��%
������
��*�'�!!�/	�	4��!���

(# :��:��?@ +#   ����?@

-# ::����?@ �#   ����?@

��# 3���$	����	
�$	��$�*
����*�����!���������%�/!	���

(# -�������	 +# 6���*	�	���

-# +��$�A(#�����A+# �# 5��$	
�A(#��
�A+#

��# �$	�����
�/����������	�����3������
	�����!�

(# ,����! +# 0�
�!!	!

-# 1	�'�
� �# 5��$	
�A(#��
�A-#

��# )
����*��&�%�/!	�

(# ,	��%	������!������%����������%
	��	��%�

	���
����*

+# ,	��%	������!������%����/����	%
	��	��%�

	���
����*

-# 3�%
	��	��/��$

�# 1��	��&��$	�	

� # B�
��	������
�����������!��	��(���

(# 54��!����+ +# 54��!����-

-# 54��!����� �# 1��	

CCCCCCCCCCCCCC



�����

�������	
� ��� �������	�
��

�
�
��������������������	��������������������� �!�"�#$

���%�&'��()��(*����+�'�%�

�����������	�
�����
�������������� ��
���
��8

���	�
�������������������������

�5-�3D1�E�3

�� ��!"	���1�8 3��
 �5657#9�

�# 5��!��������%�!�(-���'	
�����!������	��

�# �$	�%�����&������$��	��"	
$	����
�����������!��	����,���A��������F������#��	
����

=$	
	�G�H�����$	��
	���&�%
�����	%������&�	�%$�%����%��
����%�����$	�!��	���

����!���*���!�����&����=�������?@�������:���&��!�*������	�����/	�%�������

�$
��*$�����$	��	�
��5�	
*��%���� �����	��	
��'$��������	
	��������	�
	%������

����!���2��	
��������B���������	%�����%�!���7	��&��$	�%����%��
��)�"	���$��

��	%�&�%�
	������%	��&�%����%��
����	
��!������E8 � �� � �

�# �$	��	!&�%���%����%	��&�	�%$�������������
��*��&�������	����������!���
����G-H�

�$	��$����%���%����%	��&�%���	%���*��	��!�'�
���&�	�%$�����!���
����	�
�$���

�����-�'$�!	�&�
�!��	����������-��-�!%�!��	��#��$	�"�!��*	�%
����	�%$�����!���


����	
%	���*	��&��!��	�"�!��*	����	�
�$���#���
��*�	&&�%�	�%��

 # =$����
	��$	�&�%��
���&&	%���*�%�
����>

�# (����*!	�%�
	�%�/!	��&�%����%��
�����	�	
��&���%������!	����$	��$��&�����	�	


����%��������/	���	�������88�?@�����$�����	����'�����	
�$	��$��&�����	�	


����%������ ���%���
	����
���%	��/	�'		���$	�%�
	������$	��$��3&��$	��������

��
	�������$	�!��	
�����$	����	��&�����$	�"�!��*	�������	
�$	��$�

�� ��!"	���1��: �
 �"697#"�

�# �	
�"	�	��
	������&�
�"�!��*	�����
�/���������������!���
���������
��*�

�# �$	���'	
��&�$	�*$�����������<����
	��	%��"	!�������
�����
�����������!��	

%����%��
����'��	
�%
�����*���$	�$�
�7����!�������%	�/	�'		���$	���'	
����

�������3&��$	��	����������$	�%����%��
�����8����*��&�����$	���������%!	�
��%	

�&��$	�%����%��
�����'��	
�����%!	�
��%	�����'���/	�'		���$	������
���

=	�*$���&�%����%��
���������*I���+��	��&��$	���'	
�%���/	�%�����	
	�����/	

���'��	
�!	"	!�

����

& 




�����

�������	�
�� � � �������	
�

�# (����*!	�%�
	�!	����$	��$�%�/!	����*
��	��/������*��$
		���	!	%�
�%���&�
	!���"	

�	
�����"������� �������
	��	%��"	!����$	�%����%��
�����	�	
������%�������"	
�!!

����	�	
����:�%���3&��$	��$
		���	!	%�
�%���
	�'�
�	��������	�����������
	����&

 ��?@I%���&�����$	���&	�'�
���*�"�!��*	��&��$	�%�/!	��=$���'�!!�/	��$	�"�!�	��&

��&	�'�
���*�"�!��*	�&�
������*
��	��%�/!	���������*��$	����	�%����%��
����

�"	
�!!�����	�	
���������������	!	%�
�%���
	���>

�5-�3D1�E�33

�� ��!"	���1�8 3��
 �5657#9�

�# =
��	����$�
�����	������/��������	4����	���

�# �	&��	�����	��!�����$	��	
��


�# B		�	


��# ����
�/���


���# �	
"�%	������

�# �	��%	����	��
	������&�
�"�!��*	�
	*�!�������&����$�
���
�����������!��	
*�"��*��$	�"	%��
����*
���

 # �	
�"	����	��
	������&�
�������%���%	��&������*!	��$��	��'��'�
	�!��	�

�# =$�������������	
������/���	������
�����������!��	�>�6�'�%���%����%	
	&&	%����
	����	��������%%����������%$�!��	��>

�� ��!"	���1��: �
 �"697#"�

�# (����$����67��������!��	�$�����
	������%	������%��"	�
	�%���%	�����%���%���"	
�$������������%	��&���� � ������ � �������J���E8����	
�����	
��$��	��3&��$	�!��	
�	!�"	
������=��������?@�������:���&�!�**��*��	�	
���	��$	��	����*�	��
"�!��*	�����%�

	����(����	���������!� � �%�
%����&�
��$	�!��	�

�# (����*!	��$��	�����
�/���
������ !��*�����!�	���� !�����&�����(������:���&�
!�**��*��������&�
�	���������!�����&�:��(������<���&��!�**��*�������������������+��$
��'	
� &�%��
���
	� 
	&	

	�� ��� �$	�"�!��*	���� &�
�	�����$	� 
	������%	����

	�%���%	��	
����A*������
	��
�#��
	������ � ��������� � �
	��	%��"	!���3&��$	
"�!��*	�����$	�&�
�	��������������	���������@�%�!%�!��	�


�# @�!��*	�����	����*�	��

��# 0$��	���*!	�/	�'		��"�!��*	�����$	��'��	����

�# 5��!�����$	�&�!!�'��*�����	���&�����
�/������


�# ,����!�����	�

��# ,��*����������	�

���# 3��	
%���	%�	������	��

CCCCCCCCCCCC



�������	
� �������	�
��

�
�
�������	���������������������
������������ �����!�"�#��$

�%��&���%'�'���(��� �%(����(�'�����)�(�

�����������	�
���	
�������������� ���������
�
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �

����
���� �
���	��������	����� 
�� �	������

	������
����������		��������	��������������

	������
��

��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

*�+,&-.����/��(01��+2�3��!�3

���������
���������	
 ����
�
���

 !"�#$%�&�#

�� "'��
	��'	�(���	(���������
 ��45�6�4�

�) "'��*	� ��� �������++
	��,�-��*	�(��
	��.��,��������
� ���
���-��,�-��*	� �


(�--	�

�) $�������++
	��,�-��*	 .) $������,�-��*	���/�
��	������*	

()  011 �) 2�3	��(��
�������

�) $�	��-����.���3���'��+�#"������
�����������	-�

�) ��456 .) ���56

() ���456 �) ��56

�) $�������++
	��,�-��*	��
�(��
	�.�

�) #�����.��
�(���	�� .) #������++
	��,�-��*	

() 7��'��)�����.) �) %��	��+��'	��.�,	

�) 8���,�-��*	�+�--�3	���3'�('��+��'	�+�--�3��*��
����	�9

�) %�����,	����*����-�+�	��3��'�+		�.�(�

.) $������:�#����

() ;����:��

�) <--��+��'	��.�,	

�
(
&


��� �
����

%!




�����

�������	�
�� ��� �������	
�

�)  ��(	��������	
�
���(	��+������	�-��������
���+����	�

�) ��
���������	
�
���(	��
�6	��

.) ��
��������.	(��	
����	�	��	����+�-�����	
�
���(	

() ��
�������(���	����
�6	��

�) ���.	(��	
���(���	���(�����--	���	,�(	

=) 8�����,	����*����-�+�	����+�1+�:�����4�����1��:���4���'	��(-�
	��-����*�����


�) ������ .) ����

() ��� �) ���

�) 7�
�(����	*������(��(����(������
�+		�.�(�

�) 1	
�
��� .) "���(����

() #���(��� �) %��	��+��'	��.�,	

 !"�#$%�&�##

>) �'	�-�*�(�+���-��3��'�(���-	�	������-�*�(�-	,	-
��


�) ��? .) !"?

() ��? �) "�$ 

@) #��4��������
A���	�	-������	
�BBBBBBBBBBB�,����.-	
�

�) � .) �

() � �) �

��) BBBBBBBBBBBB�(����-
��.	�(�--	���
������
	-	(����

�) ��-���-	�	� .) �	��-���-	�	�

() <��	� �)  �.���(���

��) ��**-	�
���	�+���C4�+-���+-����
�3'	�

�) C�:����4�:�� .) C�:����4�:��

() C�:����4�:�� �) %��	��+��'	��.�,	

��) D'	����+-���+-����
��	
	�����
�������
�3�--�.	

�) E�:���� � �:�� .) E�:���� � �:��

() E�:���� � �:�� �) E�:���� � �:��

��) F��,	�
�-�
'�+���	*�
�	�

�) �((	��
�
	���-������ .) �((	��
�����--	-������

() *�,	
�
	���-���������--	-�������
 �) �
�(���.-	��+��--��+��'	��.�,	

��) �3�
�	��1��*�(����	���
�BBBBBBBBBBB��	*�
�	��

�)  	���-����
	���-���� .)  	���-��������--	-����

() 2���--	-����
	���-���� �) 2���--	-��������--	-����

BBBBBBBBBBBBBB



�����

�������	
� ��� �������	�
��

�
�
�������	���������������������
������������ �����!�"�#��$

�%��&���%'�'���(��� �%(����(�'�����)�(�

�����������	�
���	
�������������� ����
�
��=

���	�
�������������������������

��  �-,	���0�7!2��
 �8

�) !��-�����"����-�
�
��+���++	�	����-����-�+�	��G�#7$)�

.) �	�������'	���	�-�('���(�	��
��(
��+������	�-��������

() ���3�����	��-������������
������	��

�) D��'��'	�'	-���+��	������*����	��-����(��(	����+�,�����-�*������

	) ���3�����	��-�������	*������

��  �-,	���0��9!�
 �#

�) �	��,	����	���	

����+���(-�
	��-����*������������	
�
���(	��.���3���'����
��������	
�
���(	�+���,�-��*	�
	��	
�+		�.�(�����-�+�	��

.) �	+��	��'	�+�--�3��*�3��'��	
�	(������������


�) "�11 ��)  011 ���)  -	3����	

() !��-�����������
�����++	�	���������������3�+�	A�	�(���	
���
	��+����

��  �-,	���0�7!2��
 �8

�) �	+��	��'	�+�--�3��*�('���(�	��
��(
��+���*���-�#"
�

�) 2����*�������	-�� ��) 8������ ���) %��
	����*�� �,) 8�����

.)  ���-�+���'	�+�--�3��*�+��(������
��*�4�����

8G<��7��")�:�G����������)

() !��-������
����FH�3��'��'	�'	-���+��	������*������������'���.-	�

�) �	+��	�+-���+-�������3��'	�-�*�(�-����*������������'���.-	��+� 1�+-���+-���

	) ���3�����	��-���� # $��	*�
�	��

��  �-,	���0��9!�
 �#

�)  ���-�+���'	�+�--�3��*�+��(������
��*�4����������	�-�6	�����
��*�%$1�*��	

��-���8G<��7��"���)�:� �� G���������=�����>����������������)�I��G���@)�

.) �	
�*��7"������-	�(����	��

() �	
�*����
	A�	�(	��	�	(����3'�('������(	
�������������	,	������	��'	������


	A�	�(	�������
��	�	(�	��

BBBBBBBBBBBB

����

%!




�����



�������	
� �������	�
��

�
�
�������	���������������������
������������ �����!�"�#��$

�%��&���%'�'���(��� �%(����(�'�����)�(�

�����������	�
���	
�������������� ���������
�
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �

����
���� �
���	��������	����� 
�� �	������

	������
����������		��������	��������������

	������
��

��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

*�+,&-.����/��(01��+2�3��!�3

���������
���������	
 ����
�
���

 !"�#$%�&�#

�� "'��
	��'	�(���	(���������
 ��45�6�4�

�) $�������**
	��+�,��-	��
�(��
	�.�

�) #�����.��
�(���	�� .) #������**
	��+�,��-	

() /��'��)�����.) �) %��	��*��'	��.�+	

�) 0���+�,��-	�*�,,�1	���1'�('��*��'	�*�,,�1��-��
����	�2

�) %�����+	����-����,�*�	��1��'�*		�.�(�

.) $������3�#����

() 4����3��

�) 5,,��*��'	��.�+	

�)  ��(	��������	
�
���(	��*������	�,��������
���*����	�

�) ��
���������	
�
���(	��
�6	��

.) ��
��������.	(��	
����	�	��	����*�,�����	
�
���(	

() ��
�������(���	����
�6	��

�) ���.	(��	
���(���	���(�����,,	���	+�(	

�) 0�����+	����-����,�*�	����*�7*�3�����8�����7��3���8���'	��(,�
	��,����-�����


�) ������ .) ����

() ��� �) ���
�
(
&


��� +
����

%!




����+

�������	�
�� ��� �������	
�

�) /�
�(����	-������(��(����(������
�*		�.�(�

�) 7	
�
��� .) "���(����

() #���(��� �) %��	��*��'	��.�+	

9) "'��-	� ��� �������**
	��+�,��-	�(��
	��.��+��������
� ���
���,��+�,��-	� �


(�,,	�

�) $�������**
	��+�,��-	 .) $������+�,��-	���:�
��	������-	

()  ;77 �) <�1	��(��
�������

�) $�	��,����.���1���'��*�#"������
�����������	,�

�) ��8=6 .) ���=6

() ���8=6 �) ��=6

 !"�#$%�&�##

>) ????????????�(����,
��.	�(�,,	���
������
	,	(����

�) ��,���,	�	� .) �	��,���,	�	�

() 5��	� �)  �.���(���

@) ��--,	�
���	�*���A8�*,���*,����
�1'	�

�) A�3����8�3�� .) A�3����8�3��

() A�3����8�3�� �) %��	��*��'	��.�+	

��) B'	����*,���*,����
��	
	�����
�������
�1�,,�.	

�) C�3���� � �3�� .) C�3���� � �3��

() C�3���� � �3�� �) C�3���� � �3��

��) D��+	�
�,�
'�*���	-�
�	�

�) �((	��
�
	���,������ .) �((	��
�����,,	,������

() -�+	
�
	���,���������,,	,�������
 �) �
�(���.,	��*��,,��*��'	��.�+	

��) �1�
�	��7��-�(����	���
�???????????��	-�
�	��

�)  	���,����
	���,���� .)  	���,��������,,	,����

() <���,,	,����
	���,���� �) <���,,	,��������,,	,����

��) �'	�,�-�(�*���,��1��'�(���,	�	������,�-�(�,	+	,
��


�) ��E .) !"E

() ��E �) "�$ 

��) #��8��������
F���	�	,������	
�???????????�+����.,	
�

�) � .) �

() � �) �

??????????????



����+

�������	
� ��� �������	�
��

�
�
�������	���������������������
������������ �����!�"�#��$

�%��&���%'�'���(��� �%(����(�'�����)�(�

�����������	�
���	
�������������� ����
�
��9

���	�
�������������������������

��  �,+	���0�7!2��
 �8

�) !��,�����"����,�
�
��*���**	�	����,����,�*�	��G�#/$)�

.) �	�������'	���	�,�('���(�	��
��(
��*������	�,��������

() ���1�����	��,������������
������	��

�) B��'��'	�'	,���*��	������-����	��,����(��(	����*�+�����,�-������

	) ���1�����	��,�������	-������

��  �,+	���0��9!�
 �#

�) �	��+	����	���	

����*���(,�
	��,����-������������	
�
���(	��.���1���'����
��������	
�
���(	�*���+�,��-	�
	��	
�*		�.�(�����,�*�	��

.) �	*��	��'	�*�,,�1��-�1��'��	
�	(������������


�) "�77 ��)  ;77 ���)  ,	1����	

() !��,�����������
�����**	�	���������������1�*�	F�	�(���	
���
	��*����

��  �,+	���0�7!2��
 �8

�) �	*��	��'	�*�,,�1��-�('���(�	��
��(
��*���-���,�#"
�

�) <����-�������	,�� ��) 0������ ���) %��
	����-�� �+) 0�����

.)  ���,�*���'	�*�,,�1��-�*��(������
��-�8�����

0G5��/��")�3�G����������)

() !��,������
����DH�1��'��'	�'	,���*��	������-������������'���.,	�

�) �	*��	�*,���*,�������1��'	�,�-�(�,����-������������'���.,	��*� 7�*,���*,���

	) ���1�����	��,���� # $��	-�
�	��

��  �,+	���0��9!�
 �#

�)  ���,�*���'	�*�,,�1��-�*��(������
��-�8����������	�,�6	�����
��-�%$7�-��	

��,���0G5��/��"���)�3� �� G���������9�����>����������������)�I��G���@)�

.) �	
�-��/"������,	�(����	��

() �	
�-����
	F�	�(	��	�	(����1'�('������(	
�������������	+	������	��'	������


	F�	�(	�������
��	�	(�	��

????????????

����

%!




����+



�������	
� �������	�
��

�
�
�������	���������������������
������������ �����!�"�#��$

�%��&���%'�'���(��� �%(����(�'�����)�(�

�����������	�
���	
�������������� ���������
�
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �

����
���� �
���	��������	����� 
�� �	������

	������
����������		��������	��������������

	������
��

��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

*�+,&-.����/��(01��+2�3��!�3

���������
���������	
 ����
�
���

 !"�#$%�&�#

�� "'��
	��'	�(���	(���������
 ��45�6�4�

�)  ��(	��������	
�
���(	��*������	�+��������
���*����	�

�) ��
���������	
�
���(	��
�,	��

-) ��
��������-	(��	
����	�	��	����*�+�����	
�
���(	

() ��
�������(���	����
�,	��

�) ���-	(��	
���(���	���(�����++	���	.�(	

�) /�����.	����0����+�*�	����*�1*�2�����3�����1��2���3���'	��(+�
	��+����0�����


�) ������ -) ����

() ��� �) ���

�) 4�
�(����	0������(��(����(������
�*		�-�(�

�) 1	
�
��� -) "���(����

() #���(��� �) %��	��*��'	��-�.	

�) "'��0	� ��� �������**
	��.�+��0	�(��
	��-��.��������
� ���
���+��.�+��0	� �


(�++	�

�) $�������**
	��.�+��0	 -) $������.�+��0	���5�
��	������0	

()  611 �) 7�8	��(��
�������

�
(
&


��� �
����

%!




�����

�������	�
�� ��� �������	
�

�) $�	��+����-���8���'��*�#"������
�����������	+�

�) ��39, -) ���9,

() ���39, �) ��9,

:) $�������**
	��.�+��0	��
�(��
	�-�

�) #�����-��
�(���	�� -) #������**
	��.�+��0	

() 4��'��)�����-) �) %��	��*��'	��-�.	

�) /���.�+��0	�*�++�8	���8'�('��*��'	�*�++�8��0��
����	�;

�) %�����.	����0����+�*�	��8��'�*		�-�(�

-) $������2�#����

() <����2��

�) =++��*��'	��-�.	

 !"�#$%�&�##

>) ?'	����*+���*+����
��	
	�����
�������
�8�++�-	

�) @�2���� � �2�� -) @�2���� � �2��

() @�2���� � �2�� �) @�2���� � �2��

A) B��.	�
�+�
'�*���	0�
�	�

�) �((	��
�
	���+������ -) �((	��
�����++	+������

() 0�.	
�
	���+���������++	+�������
 �) �
�(���-+	��*��++��*��'	��-�.	

��) �8�
�	��1��0�(����	���
�CCCCCCCCCCC��	0�
�	��

�)  	���+����
	���+���� -)  	���+��������++	+����

() 7���++	+����
	���+���� �) 7���++	+��������++	+����

��) �'	�+�0�(�*���+��8��'�(���+	�	������+�0�(�+	.	+
��


�) ��D -) !"D

() ��D �) "�$ 

��) #��3��������
E���	�	+������	
�CCCCCCCCCCC�.����-+	
�

�) � -) �

() � �) �

��) CCCCCCCCCCCC�(����+
��-	�(�++	���
������
	+	(����

�) ��+���+	�	� -) �	��+���+	�	�

() =��	� �)  �-���(���

��) ��00+	�
���	�*���F3�*+���*+����
�8'	�

�) F�2����3�2�� -) F�2����3�2��

() F�2����3�2�� �) %��	��*��'	��-�.	

CCCCCCCCCCCCCC



�����

�������	
� ��� �������	�
��

�
�
�������	���������������������
������������ �����!�"�#��$

�%��&���%'�'���(��� �%(����(�'�����)�(�

�����������	�
���	
�������������� ����
�
��:

���	�
�������������������������

��  �+.	���0�7!2��
 �8

�) !��+�����"����+�
�
��*���**	�	����+����+�*�	��G�#4$)�

-) �	�������'	���	�+�('���(�	��
��(
��*������	�+��������

() ���8�����	��+������������
������	��

�) ?��'��'	�'	+���*��	������0����	��+����(��(	����*�.�����+�0������

	) ���8�����	��+�������	0������

��  �+.	���0��9!�
 �#

�) �	��.	����	���	

����*���(+�
	��+����0������������	
�
���(	��-���8���'����
��������	
�
���(	�*���.�+��0	�
	��	
�*		�-�(�����+�*�	��

-) �	*��	��'	�*�++�8��0�8��'��	
�	(������������


�) "�11 ��)  611 ���)  +	8����	

() !��+�����������
�����**	�	���������������8�*�	E�	�(���	
���
	��*����

��  �+.	���0�7!2��
 �8

�) �	*��	��'	�*�++�8��0�('���(�	��
��(
��*���0���+�#"
�

�) 7����0�������	+�� ��) /������ ���) %��
	����0�� �.) /�����

-)  ���+�*���'	�*�++�8��0�*��(������
��0�3�����

/G=��4��")�2�G����������)

() !��+������
����BH�8��'��'	�'	+���*��	������0������������'���-+	�

�) �	*��	�*+���*+�������8��'	�+�0�(�+����0������������'���-+	��*� 1�*+���*+���

	) ���8�����	��+���� # $��	0�
�	��

��  �+.	���0��9!�
 �#

�)  ���+�*���'	�*�++�8��0�*��(������
��0�3����������	�+�,	�����
��0�%$1�0��	

��+���/G=��4��"���)�2� �� G���������:�����>����������������)�I��G���A)�

-) �	
�0��4"������+	�(����	��

() �	
�0����
	E�	�(	��	�	(����8'�('������(	
�������������	.	������	��'	������


	E�	�(	�������
��	�	(�	��

CCCCCCCCCCCC

����

%!




�����



�������	
� �������	�
��

�
�
�������	���������������������
������������ �����!�"�#��$

�%��&���%'�'���(��� �%(����(�'�����)�(�

�����������	�
���	
�������������� ���������
�
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �

����
���� �
���	��������	����� 
�� �	������

	������
����������		��������	��������������

	������
��

��� ����

!� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
�
���	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

*�+,&-.����/��(01��+2�3��!�3

���������
���������	
 ����
�
���

 !"�#$%�&�#

�� "'��
	��'	�(���	(���������
 ��45�6�4�

�) *���+�,��-	�.�,,�/	���/'�('��.��'	�.�,,�/��-��
����	�0

�) %�����+	����-����,�.�	��/��'�.		�1�(�

1) $������2�#����

() 3����2��

�) 4,,��.��'	��1�+	

�)  ��(	��������	
�
���(	��.������	�,��������
���.����	�

�) ��
���������	
�
���(	��
�5	��

1) ��
��������1	(��	
����	�	��	����.�,�����	
�
���(	

() ��
�������(���	����
�5	��

�) ���1	(��	
���(���	���(�����,,	���	+�(	

�) *�����+	����-����,�.�	����.�6.�2�����7�����6��2���7���'	��(,�
	��,����-�����


�) ������ 1) ����

() ��� �) ���

�) 8�
�(����	-������(��(����(������
�.		�1�(�

�) 6	
�
��� 1) "���(����

() #���(��� �) %��	��.��'	��1�+	
�
(
&


��� �
����

%!




�����

�������	�
�� ��� �������	
�

�) "'��-	� ��� �������..
	��+�,��-	�(��
	��1��+��������
� ���
���,��+�,��-	� �


(�,,	�

�) $�������..
	��+�,��-	 1) $������+�,��-	���9�
��	������-	

()  :66 �) ;�/	��(��
�������

<) $�	��,����1���/���'��.�#"������
�����������	,�

�) ��7=5 1) ���=5

() ���7=5 �) ��=5

�) $�������..
	��+�,��-	��
�(��
	�1�

�) #�����1��
�(���	�� 1) #������..
	��+�,��-	

() 8��'��)�����1) �) %��	��.��'	��1�+	

 !"�#$%�&�##

>) ��--,	�
���	�.���?7�.,���.,����
�/'	�

�) ?�2����7�2�� 1) ?�2����7�2��

() ?�2����7�2�� �) %��	��.��'	��1�+	

@) A'	����.,���.,����
��	
	�����
�������
�/�,,�1	

�) B�2���� � �2�� 1) B�2���� � �2��

() B�2���� � �2�� �) B�2���� � �2��

��) C��+	�
�,�
'�.���	-�
�	�

�) �((	��
�
	���,������ 1) �((	��
�����,,	,������

() -�+	
�
	���,���������,,	,�������
 �) �
�(���1,	��.��,,��.��'	��1�+	

��) �/�
�	��6��-�(����	���
�DDDDDDDDDDD��	-�
�	��

�)  	���,����
	���,���� 1)  	���,��������,,	,����

() ;���,,	,����
	���,���� �) ;���,,	,��������,,	,����

��) �'	�,�-�(�.���,��/��'�(���,	�	������,�-�(�,	+	,
��


�) ��E 1) !"E

() ��E �) "�$ 

��) #��7��������
F���	�	,������	
�DDDDDDDDDDD�+����1,	
�

�) � 1) �

() � �) �

��) DDDDDDDDDDDD�(����,
��1	�(�,,	���
������
	,	(����

�) ��,���,	�	� 1) �	��,���,	�	�

() 4��	� �)  �1���(���

DDDDDDDDDDDDDD



�����

�������	
� ��� �������	�
��

�
�
�������	���������������������
������������ �����!�"�#��$

�%��&���%'�'���(��� �%(����(�'�����)�(�

�����������	�
���	
�������������� ����
�
��<

���	�
�������������������������

��  �,+	���0�7!2��
 �8

�) !��,�����"����,�
�
��.���..	�	����,����,�.�	��G�#8$)�

1) �	�������'	���	�,�('���(�	��
��(
��.������	�,��������

() ���/�����	��,������������
������	��

�) A��'��'	�'	,���.��	������-����	��,����(��(	����.�+�����,�-������

	) ���/�����	��,�������	-������

��  �,+	���0��9!�
 �#

�) �	��+	����	���	

����.���(,�
	��,����-������������	
�
���(	��1���/���'����
��������	
�
���(	�.���+�,��-	�
	��	
�.		�1�(�����,�.�	��

1) �	.��	��'	�.�,,�/��-�/��'��	
�	(������������


�) "�66 ��)  :66 ���)  ,	/����	

() !��,�����������
�����..	�	���������������/�.�	F�	�(���	
���
	��.����

��  �,+	���0�7!2��
 �8

�) �	.��	��'	�.�,,�/��-�('���(�	��
��(
��.���-���,�#"
�

�) ;����-�������	,�� ��) *������ ���) %��
	����-�� �+) *�����

1)  ���,�.���'	�.�,,�/��-�.��(������
��-�7�����

*G4��8��")�2�G����������)

() !��,������
����CH�/��'��'	�'	,���.��	������-������������'���1,	�

�) �	.��	�.,���.,�������/��'	�,�-�(�,����-������������'���1,	��.� 6�.,���.,���

	) ���/�����	��,���� # $��	-�
�	��

��  �,+	���0��9!�
 �#

�)  ���,�.���'	�.�,,�/��-�.��(������
��-�7����������	�,�5	�����
��-�%$6�-��	

��,���*G4��8��"���)�2� �� G���������<�����>����������������)�I��G���@)�

1) �	
�-��8"������,	�(����	��

() �	
�-����
	F�	�(	��	�	(����/'�('������(	
�������������	+	������	��'	������


	F�	�(	�������
��	�	(�	��

DDDDDDDDDDDD

����

%!




�����



�������		� SLR-VB – 311
Seat
No. Set P

 S.E. (Part – II) (Electrical Engg.) (CGPA) Examination, 2017
NETWORK ANALYSIS

Day and Date : Thursday, 25-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume the suitable data whenever necessary.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
3) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Conductivity is expressed in terms of

a) Ohm/m b) Siemens-m

c) Mho/m d) Mho

2) Kirchhoff’s voltage law is related to

a) Battery E.M.F’s and IR drops b) Battery E.M.F’s only

c) IR drops only d) Junction currents

3) Time constant of a circuit is the time in seconds taken after application of current to reach

a) 25% of maximum value b) 50% of maximum value

c) 63% of maximum value d) 90% of the maximum value

4) For three phase star connected circuit,

a) Line voltage = √3 phase voltage b) Line voltage = phase voltage

c) Line current = √3 phase current d) None of the above

5) An ideal voltage source should have

a) Large value of E.M.F. b) Small value of E.M.F.

c) Zero source resistance d) Infinite source resistance

6) For DC, at switching condition, which of the following acts as open circuit ?

a) Inductor b) Capacitor c) Resistor d) All of the above

7) Second order circuit is under damped when

a) LC > 4R2C2 b) LC = 4R2C2

c) LC < 4R2C2 d) None of the above

P.T.O.
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8) In Nortons theorem, to find ZN
a) All independent current sources are short circuited and independent voltage sources

are open circuited
b) All independent voltage and current sources are open circuited
c) All independent voltage and current sources are short circuited
d) All independent voltage sources are short circuited and independent current sources

are open circuited

9) Application of Thevenin’s theorem to a circuit yields
a) Equivalent voltage source and impedance in series
b) Equivalent current source and impedance in parallel
c) Equivalent impedance
d) Equivalent current source

10) Ohm’s law is not applicable to
a) DC circuits b) High currents
c) Small resistors d) Semi-conductors

11) Time constant of a capacitive circuit
a) Increases with the decrease of capacitance and resistance
b) Increases with the decrease of capacitance and increase of resistance
c) Increases with the increase of capacitance and decrease of resistance
d) Increase with increase of capacitance and resistance

12) The concept on which Superposition theorem is based is
a) reciprocity b) duality c) non-linearity d) linearity

13) In an electrical circuit’s transient are due to
a) inductor b) capacitor
c) inductor and capacitor d) none of the above

14) Millman’s theorem yields
a) Equivalent resistance b) Equivalent impedance
c) Equivalent voltage source d) Equivalent voltage or current source

______________
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Seat
No.

S.E. (Part – II) (Electrical Engg.) (CGPA) Examination, 2017
NETWORK ANALYSIS

Day and Date : Thursday, 25-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

           Instruction : Assume the suitable data whenever necessary.

2. Solve any four : 12
1) Obtain the Thevenin’s equivalent network between A and B.

 

2) Derive the condition for maximum power transfer.

3) State and explain Superposition theorem.

4) Find the Ix and Iy for the circuit shown by mesh method.

5) Draw the dual of the network.

3. Solve any two : 16

1) Find the voltage Vx by superposition principle.

5 Ω
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↑

18V
36V

24

5A

3
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Ω
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10kΩ
10kΩ+–
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Iy
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2) Find the Norton’s equivalent network for the circuit shown.

3) Find current I in 10 Ω  resistance using Millmans theorem.

4. Solve any four : 12

1) Derive Y-Parameter in terms of Z and transmission parameters.
2) Find the current through 5H inductor at t = 200 msec.

3) Derive an expression for response given by RL circuit.
4) Determine the transmission parameter for the two port network shown.

5) Determine the VL(t) by Laplace transform for the input shown in the network.

Vs (t) = e–tu(t)

5. Solve any two : 16
1) Find the response given by RC circuit for the following inputs by Laplace transform.

i) Unit step function ii) Ramp function iii) Impulse function.
2) The switch in the circuit closed at t = 0, find V(t).

5nF

3) Find Y and Z parameter for the two port network shown.

_____________________
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 S.E. (Part – II) (Electrical Engg.) (CGPA) Examination, 2017
NETWORK ANALYSIS

Day and Date : Thursday, 25-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume the suitable data whenever necessary.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
3) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) In Nortons theorem, to find ZN
a) All independent current sources are short circuited and independent voltage sources

are open circuited
b) All independent voltage and current sources are open circuited
c) All independent voltage and current sources are short circuited
d) All independent voltage sources are short circuited and independent current sources

are open circuited

2) Application of Thevenin’s theorem to a circuit yields
a) Equivalent voltage source and impedance in series
b) Equivalent current source and impedance in parallel
c) Equivalent impedance
d) Equivalent current source

3) Ohm’s law is not applicable to
a) DC circuits b) High currents
c) Small resistors d) Semi-conductors

4) Time constant of a capacitive circuit
a) Increases with the decrease of capacitance and resistance
b) Increases with the decrease of capacitance and increase of resistance
c) Increases with the increase of capacitance and decrease of resistance
d) Increase with increase of capacitance and resistance

5) The concept on which Superposition theorem is based is
a) reciprocity b) duality c) non-linearity d) linearity

6) In an electrical circuit’s transient are due to
a) inductor b) capacitor
c) inductor and capacitor d) none of the above

7) Millman’s theorem yields
a) Equivalent resistance b) Equivalent impedance

c) Equivalent voltage source d) Equivalent voltage or current source

P.T.O.
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8) Conductivity is expressed in terms of

a) Ohm/m b) Siemens-m

c) Mho/m d) Mho

9) Kirchhoff’s voltage law is related to

a) Battery E.M.F’s and IR drops b) Battery E.M.F’s only

c) IR drops only d) Junction currents

10) Time constant of a circuit is the time in seconds taken after application of current to reach

a) 25% of maximum value b) 50% of maximum value

c) 63% of maximum value d) 90% of the maximum value

11) For three phase star connected circuit,

a) Line voltage = √3 phase voltage b) Line voltage = phase voltage

c) Line current = √3 phase current d) None of the above

12) An ideal voltage source should have

a) Large value of E.M.F. b) Small value of E.M.F.

c) Zero source resistance d) Infinite source resistance

13) For DC, at switching condition, which of the following acts as open circuit ?

a) Inductor b) Capacitor c) Resistor d) All of the above

14) Second order circuit is under damped when

a) LC > 4R2C2 b) LC = 4R2C2

c) LC < 4R2C2 d) None of the above

______________
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S.E. (Part – II) (Electrical Engg.) (CGPA) Examination, 2017
NETWORK ANALYSIS

Day and Date : Thursday, 25-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

           Instruction : Assume the suitable data whenever necessary.

2. Solve any four : 12
1) Obtain the Thevenin’s equivalent network between A and B.

 

2) Derive the condition for maximum power transfer.

3) State and explain Superposition theorem.

4) Find the Ix and Iy for the circuit shown by mesh method.

5) Draw the dual of the network.

3. Solve any two : 16

1) Find the voltage Vx by superposition principle.

5 Ω
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2Iy
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+ –
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2) Find the Norton’s equivalent network for the circuit shown.

3) Find current I in 10 Ω  resistance using Millmans theorem.

4. Solve any four : 12

1) Derive Y-Parameter in terms of Z and transmission parameters.
2) Find the current through 5H inductor at t = 200 msec.

3) Derive an expression for response given by RL circuit.
4) Determine the transmission parameter for the two port network shown.

5) Determine the VL(t) by Laplace transform for the input shown in the network.

Vs (t) = e–tu(t)

5. Solve any two : 16
1) Find the response given by RC circuit for the following inputs by Laplace transform.

i) Unit step function ii) Ramp function iii) Impulse function.
2) The switch in the circuit closed at t = 0, find V(t).

5nF

3) Find Y and Z parameter for the two port network shown.
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 S.E. (Part – II) (Electrical Engg.) (CGPA) Examination, 2017
NETWORK ANALYSIS

Day and Date : Thursday, 25-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume the suitable data whenever necessary.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
3) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) An ideal voltage source should have

a) Large value of E.M.F. b) Small value of E.M.F.

c) Zero source resistance d) Infinite source resistance

2) For DC, at switching condition, which of the following acts as open circuit ?

a) Inductor b) Capacitor c) Resistor d) All of the above

3) Second order circuit is under damped when

a) LC > 4R2C2 b) LC = 4R2C2

c) LC < 4R2C2 d) None of the above

4) In Nortons theorem, to find ZN
a) All independent current sources are short circuited and independent voltage sources

are open circuited
b) All independent voltage and current sources are open circuited
c) All independent voltage and current sources are short circuited
d) All independent voltage sources are short circuited and independent current sources

are open circuited

5) Application of Thevenin’s theorem to a circuit yields
a) Equivalent voltage source and impedance in series
b) Equivalent current source and impedance in parallel
c) Equivalent impedance
d) Equivalent current source

6) Ohm’s law is not applicable to
a) DC circuits b) High currents
c) Small resistors d) Semi-conductors

P.T.O.
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7) Time constant of a capacitive circuit
a) Increases with the decrease of capacitance and resistance
b) Increases with the decrease of capacitance and increase of resistance
c) Increases with the increase of capacitance and decrease of resistance
d) Increase with increase of capacitance and resistance

8) The concept on which Superposition theorem is based is
a) reciprocity b) duality c) non-linearity d) linearity

9) In an electrical circuit’s transient are due to
a) inductor b) capacitor
c) inductor and capacitor d) none of the above

10) Millman’s theorem yields
a) Equivalent resistance b) Equivalent impedance
c) Equivalent voltage source d) Equivalent voltage or current source

11) Conductivity is expressed in terms of

a) Ohm/m b) Siemens-m

c) Mho/m d) Mho

12) Kirchhoff’s voltage law is related to

a) Battery E.M.F’s and IR drops b) Battery E.M.F’s only

c) IR drops only d) Junction currents

13) Time constant of a circuit is the time in seconds taken after application of current to reach

a) 25% of maximum value b) 50% of maximum value

c) 63% of maximum value d) 90% of the maximum value

14) For three phase star connected circuit,

a) Line voltage = √3 phase voltage b) Line voltage = phase voltage

c) Line current = √3 phase current d) None of the above
______________



Set R

�������		� -3- SLR-VB – 311

Seat
No.

S.E. (Part – II) (Electrical Engg.) (CGPA) Examination, 2017
NETWORK ANALYSIS

Day and Date : Thursday, 25-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

           Instruction : Assume the suitable data whenever necessary.

2. Solve any four : 12
1) Obtain the Thevenin’s equivalent network between A and B.

2) Derive the condition for maximum power transfer.

3) State and explain Superposition theorem.

4) Find the Ix and Iy for the circuit shown by mesh method.

5) Draw the dual of the network.

3. Solve any two : 16

1) Find the voltage Vx by superposition principle.
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2) Find the Norton’s equivalent network for the circuit shown.

3) Find current I in 10 Ω  resistance using Millmans theorem.

4. Solve any four : 12

1) Derive Y-Parameter in terms of Z and transmission parameters.
2) Find the current through 5H inductor at t = 200 msec.

3) Derive an expression for response given by RL circuit.
4) Determine the transmission parameter for the two port network shown.

5) Determine the VL(t) by Laplace transform for the input shown in the network.

Vs (t) = e–tu(t)

5. Solve any two : 16
1) Find the response given by RC circuit for the following inputs by Laplace transform.

i) Unit step function ii) Ramp function iii) Impulse function.
2) The switch in the circuit closed at t = 0, find V(t).

5nF

3) Find Y and Z parameter for the two port network shown.
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 S.E. (Part – II) (Electrical Engg.) (CGPA) Examination, 2017
NETWORK ANALYSIS

Day and Date : Thursday, 25-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume the suitable data whenever necessary.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
3) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Ohm’s law is not applicable to
a) DC circuits b) High currents
c) Small resistors d) Semi-conductors

2) Time constant of a capacitive circuit
a) Increases with the decrease of capacitance and resistance
b) Increases with the decrease of capacitance and increase of resistance
c) Increases with the increase of capacitance and decrease of resistance
d) Increase with increase of capacitance and resistance

3) The concept on which Superposition theorem is based is
a) reciprocity b) duality c) non-linearity d) linearity

4) In an electrical circuit’s transient are due to
a) inductor b) capacitor
c) inductor and capacitor d) none of the above

5) Millman’s theorem yields
a) Equivalent resistance b) Equivalent impedance

c) Equivalent voltage source d) Equivalent voltage or current source

6) Conductivity is expressed in terms of

a) Ohm/m b) Siemens-m

c) Mho/m d) Mho

7) Kirchhoff’s voltage law is related to

a) Battery E.M.F’s and IR drops b) Battery E.M.F’s only

c) IR drops only d) Junction currents

P.T.O.
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8) Time constant of a circuit is the time in seconds taken after application of current to reach

a) 25% of maximum value b) 50% of maximum value

c) 63% of maximum value d) 90% of the maximum value

9) For three phase star connected circuit,

a) Line voltage = √3 phase voltage b) Line voltage = phase voltage

c) Line current = √3 phase current d) None of the above

10) An ideal voltage source should have

a) Large value of E.M.F. b) Small value of E.M.F.

c) Zero source resistance d) Infinite source resistance

11) For DC, at switching condition, which of the following acts as open circuit ?

a) Inductor b) Capacitor c) Resistor d) All of the above

12) Second order circuit is under damped when

a) LC > 4R2C2 b) LC = 4R2C2

c) LC < 4R2C2 d) None of the above

13) In Nortons theorem, to find ZN
a) All independent current sources are short circuited and independent voltage sources

are open circuited

b) All independent voltage and current sources are open circuited

c) All independent voltage and current sources are short circuited

d) All independent voltage sources are short circuited and independent current sources

are open circuited

14) Application of Thevenin’s theorem to a circuit yields

a) Equivalent voltage source and impedance in series

b) Equivalent current source and impedance in parallel

c) Equivalent impedance

d) Equivalent current source

______________
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S.E. (Part – II) (Electrical Engg.) (CGPA) Examination, 2017
NETWORK ANALYSIS

Day and Date : Thursday, 25-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

           Instruction : Assume the suitable data whenever necessary.

2. Solve any four : 12
1) Obtain the Thevenin’s equivalent network between A and B.

 

2) Derive the condition for maximum power transfer.

3) State and explain Superposition theorem.

4) Find the Ix and Iy for the circuit shown by mesh method.

5) Draw the dual of the network.

3. Solve any two : 16

1) Find the voltage Vx by superposition principle.
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2) Find the Norton’s equivalent network for the circuit shown.

3) Find current I in 10 Ω  resistance using Millmans theorem.

4. Solve any four : 12

1) Derive Y-Parameter in terms of Z and transmission parameters.
2) Find the current through 5H inductor at t = 200 msec.

3) Derive an expression for response given by RL circuit.
4) Determine the transmission parameter for the two port network shown.

5) Determine the VL(t) by Laplace transform for the input shown in the network.

Vs (t) = e–tu(t)

5. Solve any two : 16
1) Find the response given by RC circuit for the following inputs by Laplace transform.

i) Unit step function ii) Ramp function iii) Impulse function.
2) The switch in the circuit closed at t = 0, find V(t).

5nF

3) Find Y and Z parameter for the two port network shown.
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S.E. (Electrical) (Part – II) (Old) Examination, 2017
SIGNALS AND SYSTEMS

Day and Date : Friday, 19-5-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) If average power of the signal satisfies the condition 0 < p < ∞  is called
a) Energy signal b) Power signal
c) Neither energy nor power signal d) Both energy and power signal

2) Which of the following is causal system ?
a) y(t) = x(t+1) b) y(t) = x(t2) c) y(t) = x(t – 2) d) y(t) = x(– t)

3) Which of the following is static system ?
a) y(t) = x(1 – t) b) y(t) = x(t2) c) y(t) = x(t + 5) d) y(t) = x(t) + 1

4) Any signal x(t) can be represented as
a) xe(t) + x0(t) b) xe(t) – x0(t) c) xe(t) / x0(t) d) xe(t) . x0(t)

5) The convolution of x(n) = {1 2 2 1} and h(n) = {1 1 1} is
a) {1 3 5 5 3 1} b) {1 3 5 5} c) {1 2 3 5 6} d) {1 2 2 2 1}

6) The time period of x(t) = cos(50t) is
a) 25π b) 50 c) π /2 d) π /25

7) When the system has poles inside the unit circle in z-domain, then system is
a) Stable b) Unstable c) Can’t say d) None of these

8) Sampling a signal is equivalent to multiplying it with
a) A sync function b) A train of impulse
c) A train of sync function d) A rectangular window

9) Which signal is anticausal ?
a) x(t) = 0, t < 0 b) x(t) = 0, t > 0 c) x(t) = 1, t > 0 d) none

P.T.O.
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10) The Fourier transform of u(t) is
a) 1/jω b) 1/(1 + jω ) c) j ω d) )j/1()( ω+ωπδ

11) The z-transform of u(n) is

a)
1z

z
−

b)
1z

1
−

c) 1 d)
z
1

12) The Fourier transform of a rectangular pulse is a __________ function.
a) Sine b) Cosine c) Sinc d) Rectangular

13) A signal x(t) = cos(50 π t) has Nyquist sampling rate as
a) 50 Hz b) 25 Hz c) 100 Hz d) 200 Hz

14) The Laplace transform of unit step function is
a) 1 b) 1/s c) 1/(s + 1) d) 1/s2

15) If x(n) = u(n) – u(n – 4) then ROC is
a) Entire z-plane, except z = 0
b) Entire z-plane, except z = ∞
c) Entire z-plane
d) Entire z-plane, except z = 0 and z = ∞

16) The time shifting property of Fourier transform can be expressed as
a) x(t + t0) ↔  e–j ω t0 X(W) b) x(t – t0) ↔  e–j ω t0 X(W)
c) x(t – t0) ↔  x(W – W0) d) None of these

17) If x(t) is an odd signal then
a) x(–t) is even b) x2(–t) is even
c) x2(–t) is odd d) x2(t) is odd

18) If x(n) exist only for n≤ 0 then it is called as ______ sequence.
a) Unilateral b) Bilateral c) Both a and b d) None

19) With )t(δ  as unit impulse sequence, x(t). )tt( 0−δ  is

a) x(t). )t(δ b) x(t0) c) x(t0). )tt( 0−δ d) x(t – t0)

20) In order to get original signal from sampled signal it is necessary to use
a) Low pass filter b) High pass filter
c) Band pass filter d) Band stop filter

______________
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S.E. (Electrical) (Part – II) (Old) Examination, 2017
SIGNALS AND SYSTEMS

Day and Date : Friday, 19-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I
2. Attempt any four : (4×5=20)

1) Which of the following signals are causal or non-causal ?
i) x(t) = e–3t u(t) ii) x(t) = u(1 – t)

2) Determine fundamental period of following signals.
i) x(t) = 2 cos 5t + 6 sin 2t
ii) x(n) = cos (6 π n) + 3 sin (2 πn)

3) Find Laplace transform of the signal x(t) = e–3t u(t).
4) Prove the linearity property of Laplace transform.
5) Find even and odd part of given signal.

3. A) A continuous time signal x(t) is shown below. Sketch the following
transformations. 10

i) x(t – 2) ii) x(1 – t) iii) 3x(t + 1)
iv) x(t/2) v) x(3t).
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B) Perform the convolution of following signals. 10
x(t) = u(t) and h(t) = e–5t u(t).

OR

B) Obtain Laplace transform of x(t) = e–at cosw0t u(t). 10

SECTION – II

4. Attempt any four : (4×5=20)

1) Find z-transform of signal x(n) = (0.5)n u(n).

2) Find DFT of the signal x(n) = (1 2 3 4).

3) Explain sampling  theorem.

 4) The analog signal x(t) is given as x(t) = 2cos 100 π t + 5 sin 200 π t. Find
Nyquist sampling rate.

5) Find Fourier transform of unit step function.

5. Attempt any two : (2×10=20)

1) Find fourier transform of signal shown below.

2) Find inverse z-transform of

21

1

zz21
z21

)z(X −−

−

+−
+=  for x(n) is

i) Causal

ii) Anticausal using power series method.

3) Find inverse z-transform of

2

2

zz32
z3z21

)z(X
++

++=

using partial fraction expansion method.
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S.E. (Electrical) (Part – II) (Old) Examination, 2017
SIGNALS AND SYSTEMS

Day and Date : Friday, 19-5-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The time shifting property of Fourier transform can be expressed as
a) x(t + t0) ↔  e–j ω t0 X(W) b) x(t – t0) ↔  e–j ω t0 X(W)
c) x(t – t0) ↔  x(W – W0) d) None of these

2) If x(t) is an odd signal then
a) x(–t) is even b) x2(–t) is even
c) x2(–t) is odd d) x2(t) is odd

3) If x(n) exist only for n≤ 0 then it is called as ______ sequence.
a) Unilateral b) Bilateral c) Both a and b d) None

4) With )t(δ  as unit impulse sequence, x(t). )tt( 0−δ  is

a) x(t). )t(δ b) x(t0) c) x(t0). )tt( 0−δ d) x(t – t0)

5) In order to get original signal from sampled signal it is necessary to use
a) Low pass filter b) High pass filter
c) Band pass filter d) Band stop filter

6) If average power of the signal satisfies the condition 0 < p < ∞  is called
a) Energy signal b) Power signal
c) Neither energy nor power signal d) Both energy and power signal

7) Which of the following is causal system ?
a) y(t) = x(t+1) b) y(t) = x(t2) c) y(t) = x(t – 2) d) y(t) = x(– t)

8) Which of the following is static system ?
a) y(t) = x(1 – t) b) y(t) = x(t2) c) y(t) = x(t + 5) d) y(t) = x(t) + 1

P.T.O.
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9) Any signal x(t) can be represented as
a) xe(t) + x0(t) b) xe(t) – x0(t) c) xe(t) / x0(t) d) xe(t) . x0(t)

10) The convolution of x(n) = {1 2 2 1} and h(n) = {1 1 1} is
a) {1 3 5 5 3 1} b) {1 3 5 5} c) {1 2 3 5 6} d) {1 2 2 2 1}

11) The time period of x(t) = cos(50t) is
a) 25π b) 50 c) π /2 d) π /25

12) When the system has poles inside the unit circle in z-domain, then system is
a) Stable b) Unstable c) Can’t say d) None of these

13) Sampling a signal is equivalent to multiplying it with
a) A sync function b) A train of impulse
c) A train of sync function d) A rectangular window

14) Which signal is anticausal ?
a) x(t) = 0, t < 0 b) x(t) = 0, t > 0 c) x(t) = 1, t > 0 d) none

15) The Fourier transform of u(t) is

a) 1/jω b) 1/(1 + jω ) c) j ω d) )j/1()( ω+ωπδ

16) The z-transform of u(n) is

a)
1z

z
−

b)
1z

1
−

c) 1 d)
z
1

17) The Fourier transform of a rectangular pulse is a __________ function.
a) Sine b) Cosine c) Sinc d) Rectangular

18) A signal x(t) = cos(50 π t) has Nyquist sampling rate as
a) 50 Hz b) 25 Hz c) 100 Hz d) 200 Hz

19) The Laplace transform of unit step function is
a) 1 b) 1/s c) 1/(s + 1) d) 1/s2

20) If x(n) = u(n) – u(n – 4) then ROC is
a) Entire z-plane, except z = 0
b) Entire z-plane, except z = ∞
c) Entire z-plane
d) Entire z-plane, except z = 0 and z = ∞

______________
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S.E. (Electrical) (Part – II) (Old) Examination, 2017
SIGNALS AND SYSTEMS

Day and Date : Friday, 19-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I
2. Attempt any four : (4×5=20)

1) Which of the following signals are causal or non-causal ?
i) x(t) = e–3t u(t) ii) x(t) = u(1 – t)

2) Determine fundamental period of following signals.
i) x(t) = 2 cos 5t + 6 sin 2t
ii) x(n) = cos (6 π n) + 3 sin (2 πn)

3) Find Laplace transform of the signal x(t) = e–3t u(t).
4) Prove the linearity property of Laplace transform.
5) Find even and odd part of given signal.

3. A) A continuous time signal x(t) is shown below. Sketch the following
transformations. 10

i) x(t – 2) ii) x(1 – t) iii) 3x(t + 1)
iv) x(t/2) v) x(3t).
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B) Perform the convolution of following signals. 10
x(t) = u(t) and h(t) = e–5t u(t).

OR

B) Obtain Laplace transform of x(t) = e–at cosw0t u(t). 10

SECTION – II

4. Attempt any four : (4×5=20)

1) Find z-transform of signal x(n) = (0.5)n u(n).

2) Find DFT of the signal x(n) = (1 2 3 4).

3) Explain sampling  theorem.

 4) The analog signal x(t) is given as x(t) = 2cos 100 π t + 5 sin 200 π t. Find
Nyquist sampling rate.

5) Find Fourier transform of unit step function.

5. Attempt any two : (2×10=20)

1) Find fourier transform of signal shown below.

2) Find inverse z-transform of

21

1

zz21
z21

)z(X −−

−

+−
+=  for x(n) is

i) Causal

ii) Anticausal using power series method.

3) Find inverse z-transform of
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using partial fraction expansion method.
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S.E. (Electrical) (Part – II) (Old) Examination, 2017
SIGNALS AND SYSTEMS

Day and Date : Friday, 19-5-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The z-transform of u(n) is

a)
1z

z
−

b)
1z

1
−

c) 1 d)
z
1

2) The Fourier transform of a rectangular pulse is a __________ function.
a) Sine b) Cosine c) Sinc d) Rectangular

3) A signal x(t) = cos(50 π t) has Nyquist sampling rate as
a) 50 Hz b) 25 Hz c) 100 Hz d) 200 Hz

4) The Laplace transform of unit step function is
a) 1 b) 1/s c) 1/(s + 1) d) 1/s2

5) If x(n) = u(n) – u(n – 4) then ROC is
a) Entire z-plane, except z = 0
b) Entire z-plane, except z = ∞
c) Entire z-plane
d) Entire z-plane, except z = 0 and z = ∞

6) The time shifting property of Fourier transform can be expressed as
a) x(t + t0) ↔  e–j ω t0 X(W) b) x(t – t0) ↔  e–j ω t0 X(W)
c) x(t – t0) ↔  x(W – W0) d) None of these

7) If x(t) is an odd signal then
a) x(–t) is even b) x2(–t) is even
c) x2(–t) is odd d) x2(t) is odd
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8) If x(n) exist only for n≤ 0 then it is called as ______ sequence.
a) Unilateral b) Bilateral c) Both a and b d) None

9) With )t(δ  as unit impulse sequence, x(t). )tt( 0−δ  is

a) x(t). )t(δ b) x(t0) c) x(t0). )tt( 0−δ d) x(t – t0)

10) In order to get original signal from sampled signal it is necessary to use
a) Low pass filter b) High pass filter
c) Band pass filter d) Band stop filter

11) If average power of the signal satisfies the condition 0 < p < ∞  is called
a) Energy signal b) Power signal
c) Neither energy nor power signal d) Both energy and power signal

12) Which of the following is causal system ?
a) y(t) = x(t+1) b) y(t) = x(t2) c) y(t) = x(t – 2) d) y(t) = x(– t)

13) Which of the following is static system ?
a) y(t) = x(1 – t) b) y(t) = x(t2) c) y(t) = x(t + 5) d) y(t) = x(t) + 1

14) Any signal x(t) can be represented as
a) xe(t) + x0(t) b) xe(t) – x0(t) c) xe(t) / x0(t) d) xe(t) . x0(t)

15) The convolution of x(n) = {1 2 2 1} and h(n) = {1 1 1} is
a) {1 3 5 5 3 1} b) {1 3 5 5} c) {1 2 3 5 6} d) {1 2 2 2 1}

16) The time period of x(t) = cos(50t) is
a) 25π b) 50 c) π /2 d) π /25

17) When the system has poles inside the unit circle in z-domain, then system is
a) Stable b) Unstable c) Can’t say d) None of these

18) Sampling a signal is equivalent to multiplying it with
a) A sync function b) A train of impulse
c) A train of sync function d) A rectangular window

19) Which signal is anticausal ?
a) x(t) = 0, t < 0 b) x(t) = 0, t > 0 c) x(t) = 1, t > 0 d) none

20) The Fourier transform of u(t) is

a) 1/jω b) 1/(1 + jω ) c) j ω d) )j/1()( ω+ωπδ

______________
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S.E. (Electrical) (Part – II) (Old) Examination, 2017
SIGNALS AND SYSTEMS

Day and Date : Friday, 19-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I
2. Attempt any four : (4×5=20)

1) Which of the following signals are causal or non-causal ?
i) x(t) = e–3t u(t) ii) x(t) = u(1 – t)

2) Determine fundamental period of following signals.
i) x(t) = 2 cos 5t + 6 sin 2t
ii) x(n) = cos (6 π n) + 3 sin (2 πn)

3) Find Laplace transform of the signal x(t) = e–3t u(t).
4) Prove the linearity property of Laplace transform.
5) Find even and odd part of given signal.

3. A) A continuous time signal x(t) is shown below. Sketch the following
transformations. 10

i) x(t – 2) ii) x(1 – t) iii) 3x(t + 1)
iv) x(t/2) v) x(3t).
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B) Perform the convolution of following signals. 10
x(t) = u(t) and h(t) = e–5t u(t).

OR

B) Obtain Laplace transform of x(t) = e–at cosw0t u(t). 10

SECTION – II

4. Attempt any four : (4×5=20)

1) Find z-transform of signal x(n) = (0.5)n u(n).

2) Find DFT of the signal x(n) = (1 2 3 4).

3) Explain sampling  theorem.

 4) The analog signal x(t) is given as x(t) = 2cos 100 π t + 5 sin 200 π t. Find
Nyquist sampling rate.

5) Find Fourier transform of unit step function.

5. Attempt any two : (2×10=20)

1) Find fourier transform of signal shown below.

2) Find inverse z-transform of

21

1

zz21
z21

)z(X −−

−

+−
+=  for x(n) is

i) Causal

ii) Anticausal using power series method.

3) Find inverse z-transform of

2

2

zz32
z3z21

)z(X
++

++=

using partial fraction expansion method.

____________________
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7) The Fourier transform of a rectangular pulse is a __________ function.
a) Sine b) Cosine c) Sinc d) Rectangular

8) A signal x(t) = cos(50 π t) has Nyquist sampling rate as
a) 50 Hz b) 25 Hz c) 100 Hz d) 200 Hz
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a) 1 b) 1/s c) 1/(s + 1) d) 1/s2
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10) If x(n) = u(n) – u(n – 4) then ROC is
a) Entire z-plane, except z = 0
b) Entire z-plane, except z = ∞
c) Entire z-plane
d) Entire z-plane, except z = 0 and z = ∞

11) The time shifting property of Fourier transform can be expressed as
a) x(t + t0) ↔  e–j ω t0 X(W) b) x(t – t0) ↔  e–j ω t0 X(W)

c) x(t – t0) ↔  x(W – W0) d) None of these

12) If x(t) is an odd signal then
a) x(–t) is even b) x2(–t) is even
c) x2(–t) is odd d) x2(t) is odd

13) If x(n) exist only for n≤ 0 then it is called as ______ sequence.
a) Unilateral b) Bilateral c) Both a and b d) None

14) With )t(δ  as unit impulse sequence, x(t). )tt( 0−δ  is

a) x(t). )t(δ b) x(t0) c) x(t0). )tt( 0−δ d) x(t – t0)

15) In order to get original signal from sampled signal it is necessary to use
a) Low pass filter b) High pass filter
c) Band pass filter d) Band stop filter

16) If average power of the signal satisfies the condition 0 < p < ∞  is called
a) Energy signal b) Power signal
c) Neither energy nor power signal d) Both energy and power signal

17) Which of the following is causal system ?
a) y(t) = x(t+1) b) y(t) = x(t2) c) y(t) = x(t – 2) d) y(t) = x(– t)

18) Which of the following is static system ?
a) y(t) = x(1 – t) b) y(t) = x(t2) c) y(t) = x(t + 5) d) y(t) = x(t) + 1

19) Any signal x(t) can be represented as
a) xe(t) + x0(t) b) xe(t) – x0(t) c) xe(t) / x0(t) d) xe(t) . x0(t)

20) The convolution of x(n) = {1 2 2 1} and h(n) = {1 1 1} is
a) {1 3 5 5 3 1} b) {1 3 5 5} c) {1 2 3 5 6} d) {1 2 2 2 1}

______________
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B) Perform the convolution of following signals. 10
x(t) = u(t) and h(t) = e–5t u(t).

OR

B) Obtain Laplace transform of x(t) = e–at cosw0t u(t). 10

SECTION – II

4. Attempt any four : (4×5=20)

1) Find z-transform of signal x(n) = (0.5)n u(n).

2) Find DFT of the signal x(n) = (1 2 3 4).

3) Explain sampling  theorem.

 4) The analog signal x(t) is given as x(t) = 2cos 100 π t + 5 sin 200 π t. Find
Nyquist sampling rate.

5) Find Fourier transform of unit step function.

5. Attempt any two : (2×10=20)

1) Find fourier transform of signal shown below.

2) Find inverse z-transform of

21

1

zz21
z21

)z(X −−
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+=  for x(n) is

i) Causal

ii) Anticausal using power series method.
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T.E. (Electrical) (Part – II) (New-CGPA) Examination, 2017
Self Learning

SAFETY ENGINEERING AND DISASTER MANAGEMENT

Day and Date : Friday, 26-5-2017 Max. Marks : 50

Time :  3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book

Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 10

1. Choose the correct answer : (10×1=10)

1) All of the following are TRUE about disasters EXCEPT

a) A disaster may be domestic or international

b) A disaster may be caused by nature or have human origins

c) A disaster always receives widespread media coverage

 d) A disaster may have a known and gradual onset

2) Disasters frequently result in all of the following EXCEPT

a) Damage to the ecological environment

b) Displacement of populations

c) Destruction of a population’s homeland

d) Sustained public attention during the recovery phase

3) There are nine tasks in the of disaster management. All of the following are

tasks of this model EXCEPT

a) Assess secondary social problems such as heath epidemics, displaced

persons

 b) Counsel those who have suffered trauma and bereavement

c) Control rumors, provide accurate information

d) Provide security; prevent looting, protect person and property
P.T.O.

P
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4) Which one of the following theories of disaster management informs

organizational readiness and response in a disaster ?

a) Hobfoll’s theory of conservation of resources

b) The problem solving “task model”

c) Structure functional theory

d) Theory of traumatogenic forces

5) Ensuring the safety, health and welfare of the employees is the primary

purpose of the

a) Factories Act, 1948 b) Payment of Wages Act, 1936

c) Equal Remuneration Act, 1976 d) Industrial Disputes Act, 1947

6) A workplace emergency evacuation plan is the responsibility of

a) Company Management b) The Government

c) The Health and Safety Committee d) Individual Employees

7) Which is the most effective method of reducing contamination to workers ?

a) PPE b) Administration controls

c) Fans d) Engineering controls

8) Which of the following is a major contribution to workplace stress ?

a) Low pay b) Poor working conditions

c) Reasonable work pressures d) Social isolation

9) The work place hazard excessive noise may be controlled by

a) Air conditioning b) Ventilation

c) Shift work d) PPE

10) An emergency that could arise and cause a risk to H & S could include

a) Fire b) Explosion

c) Chemical spill d) All of the above
______________
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T.E. (Electrical) (Part – II) (New-CGPA) Examination, 2017
Self Learning

SAFETY ENGINEERING AND DISASTER MANAGEMENT

Day and Date : Friday, 26-5-2017 Marks : 40

Time :  3.00 p.m. to 5.00 p.m.

2. Solve any four : (4×5=20)

a) Discuss in detail about Hazards, their nature.

b) Discuss various hazard analysis techniques. Also discuss hazard prevention

strategies.

c) What are various types of fires ? What are the strategies to be adopted for

fire prevention ?

d) As an engineer how would you describe safety as an essential parameter in

designing industrial production system ?

e) Discuss safety engineering analysis.

3. Solve any two : (2×10=20)

a) What are the impacts of most damaging hazards occurring in the country, on

communities, infrastructure, environment etc.

b) List all of governmental organisations related to disaster management.

c) Discuss organization structure of safety department along with role and

responsibilities of each position.

_____________________
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T.E. (Electrical) (Part – II) (New-CGPA) Examination, 2017
Self Learning

SAFETY ENGINEERING AND DISASTER MANAGEMENT

Day and Date : Friday, 26-5-2017 Max. Marks : 50
Time :  3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 10

1. Choose the correct answer : (10×1=10)

1) The work place hazard excessive noise may be controlled by
a) Air conditioning b) Ventilation
c) Shift work d) PPE

2) An emergency that could arise and cause a risk to H & S could include
a) Fire b) Explosion
c) Chemical spill d) All of the above

3) Which is the most effective method of reducing contamination to workers ?
a) PPE b) Administration controls
c) Fans d) Engineering controls

4) Which of the following is a major contribution to workplace stress ?
a) Low pay b) Poor working conditions
c) Reasonable work pressures d) Social isolation

5) All of the following are TRUE about disasters EXCEPT
a) A disaster may be domestic or international
b) A disaster may be caused by nature or have human origins
c) A disaster always receives widespread media coverage

 d) A disaster may have a known and gradual onset

P.T.O.
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6) Disasters frequently result in all of the following EXCEPT

a) Damage to the ecological environment

b) Displacement of populations

c) Destruction of a population’s homeland

d) Sustained public attention during the recovery phase

7) There are nine tasks in the of disaster management. All of the following are

tasks of this model EXCEPT

a) Assess secondary social problems such as heath epidemics, displaced

persons

 b) Counsel those who have suffered trauma and bereavement

c) Control rumors, provide accurate information

d) Provide security; prevent looting, protect person and property

8) Which one of the following theories of disaster management informs

organizational readiness and response in a disaster ?

a) Hobfoll’s theory of conservation of resources

b) The problem solving “task model”

c) Structure functional theory

d) Theory of traumatogenic forces

9) Ensuring the safety, health and welfare of the employees is the primary

purpose of the

a) Factories Act, 1948 b) Payment of Wages Act, 1936

c) Equal Remuneration Act, 1976 d) Industrial Disputes Act, 1947

10) A workplace emergency evacuation plan is the responsibility of

a) Company Management b) The Government

c) The Health and Safety Committee d) Individual Employees
______________
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T.E. (Electrical) (Part – II) (New-CGPA) Examination, 2017
Self Learning

SAFETY ENGINEERING AND DISASTER MANAGEMENT

Day and Date : Friday, 26-5-2017 Marks : 40

Time :  3.00 p.m. to 5.00 p.m.

2. Solve any four : (4×5=20)

a) Discuss in detail about Hazards, their nature.

b) Discuss various hazard analysis techniques. Also discuss hazard prevention

strategies.

c) What are various types of fires ? What are the strategies to be adopted for

fire prevention ?

d) As an engineer how would you describe safety as an essential parameter in

designing industrial production system ?

e) Discuss safety engineering analysis.

3. Solve any two : (2×10=20)

a) What are the impacts of most damaging hazards occurring in the country, on

communities, infrastructure, environment etc.

b) List all of governmental organisations related to disaster management.

c) Discuss organization structure of safety department along with role and

responsibilities of each position.

_____________________
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Self Learning

SAFETY ENGINEERING AND DISASTER MANAGEMENT

Day and Date : Friday, 26-5-2017 Max. Marks : 50
Time :  3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 10

1. Choose the correct answer : (10×1=10)

1) Ensuring the safety, health and welfare of the employees is the primary
purpose of the
a) Factories Act, 1948 b) Payment of Wages Act, 1936
c) Equal Remuneration Act, 1976 d) Industrial Disputes Act, 1947

2) A workplace emergency evacuation plan is the responsibility of
a) Company Management b) The Government
c) The Health and Safety Committee d) Individual Employees

3) The work place hazard excessive noise may be controlled by
a) Air conditioning b) Ventilation
c) Shift work d) PPE

4) An emergency that could arise and cause a risk to H & S could include
a) Fire b) Explosion
c) Chemical spill d) All of the above

5) There are nine tasks in the of disaster management. All of the following are
tasks of this model EXCEPT
a) Assess secondary social problems such as heath epidemics, displaced

persons
 b) Counsel those who have suffered trauma and bereavement
c) Control rumors, provide accurate information
d) Provide security; prevent looting, protect person and property

P.T.O.
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6) Which one of the following theories of disaster management informs

organizational readiness and response in a disaster ?

a) Hobfoll’s theory of conservation of resources

b) The problem solving “task model”

c) Structure functional theory

d) Theory of traumatogenic forces

7) All of the following are TRUE about disasters EXCEPT

a) A disaster may be domestic or international

b) A disaster may be caused by nature or have human origins

c) A disaster always receives widespread media coverage

 d) A disaster may have a known and gradual onset

8) Disasters frequently result in all of the following EXCEPT

a) Damage to the ecological environment

b) Displacement of populations

c) Destruction of a population’s homeland

d) Sustained public attention during the recovery phase

9) Which is the most effective method of reducing contamination to workers ?

a) PPE b) Administration controls

c) Fans d) Engineering controls

10) Which of the following is a major contribution to workplace stress ?

a) Low pay b) Poor working conditions

c) Reasonable work pressures d) Social isolation
______________
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T.E. (Electrical) (Part – II) (New-CGPA) Examination, 2017
Self Learning

SAFETY ENGINEERING AND DISASTER MANAGEMENT

Day and Date : Friday, 26-5-2017 Marks : 40

Time :  3.00 p.m. to 5.00 p.m.

2. Solve any four : (4×5=20)

a) Discuss in detail about Hazards, their nature.

b) Discuss various hazard analysis techniques. Also discuss hazard prevention

strategies.

c) What are various types of fires ? What are the strategies to be adopted for

fire prevention ?

d) As an engineer how would you describe safety as an essential parameter in

designing industrial production system ?

e) Discuss safety engineering analysis.

3. Solve any two : (2×10=20)

a) What are the impacts of most damaging hazards occurring in the country, on

communities, infrastructure, environment etc.

b) List all of governmental organisations related to disaster management.

c) Discuss organization structure of safety department along with role and

responsibilities of each position.

_____________________
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Self Learning

SAFETY ENGINEERING AND DISASTER MANAGEMENT

Day and Date : Friday, 26-5-2017 Max. Marks : 50
Time :  3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 10

1. Choose the correct answer : (10×1=10)

1) There are nine tasks in the of disaster management. All of the following are
tasks of this model EXCEPT
a) Assess secondary social problems such as heath epidemics, displaced

persons
 b) Counsel those who have suffered trauma and bereavement
c) Control rumors, provide accurate information
d) Provide security; prevent looting, protect person and property

2) Which one of the following theories of disaster management informs
organizational readiness and response in a disaster ?
a) Hobfoll’s theory of conservation of resources
b) The problem solving “task model”
c) Structure functional theory
d) Theory of traumatogenic forces

3) Ensuring the safety, health and welfare of the employees is the primary
purpose of the
a) Factories Act, 1948 b) Payment of Wages Act, 1936
c) Equal Remuneration Act, 1976 d) Industrial Disputes Act, 1947

P.T.O.
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4) A workplace emergency evacuation plan is the responsibility of

a) Company Management b) The Government

c) The Health and Safety Committee d) Individual Employees

5) Which is the most effective method of reducing contamination to workers ?

a) PPE b) Administration controls

c) Fans d) Engineering controls

6) Which of the following is a major contribution to workplace stress ?

a) Low pay b) Poor working conditions

c) Reasonable work pressures d) Social isolation

7) The work place hazard excessive noise may be controlled by

a) Air conditioning b) Ventilation

c) Shift work d) PPE

8) An emergency that could arise and cause a risk to H & S could include

a) Fire b) Explosion

c) Chemical spill d) All of the above

9) All of the following are TRUE about disasters EXCEPT

a) A disaster may be domestic or international

b) A disaster may be caused by nature or have human origins

c) A disaster always receives widespread media coverage

 d) A disaster may have a known and gradual onset

10) Disasters frequently result in all of the following EXCEPT

a) Damage to the ecological environment

b) Displacement of populations

c) Destruction of a population’s homeland

d) Sustained public attention during the recovery phase
______________



Set S

�������	
�� -3- SLR-VB – 326 (a)

T.E. (Electrical) (Part – II) (New-CGPA) Examination, 2017
Self Learning

SAFETY ENGINEERING AND DISASTER MANAGEMENT

Day and Date : Friday, 26-5-2017 Marks : 40

Time :  3.00 p.m. to 5.00 p.m.

2. Solve any four : (4×5=20)

a) Discuss in detail about Hazards, their nature.

b) Discuss various hazard analysis techniques. Also discuss hazard prevention

strategies.

c) What are various types of fires ? What are the strategies to be adopted for

fire prevention ?

d) As an engineer how would you describe safety as an essential parameter in

designing industrial production system ?

e) Discuss safety engineering analysis.

3. Solve any two : (2×10=20)

a) What are the impacts of most damaging hazards occurring in the country, on

communities, infrastructure, environment etc.

b) List all of governmental organisations related to disaster management.

c) Discuss organization structure of safety department along with role and

responsibilities of each position.

_____________________
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T.E. (Electrical Engineering) (Part – II) (New CGPA) Examination, 2017
INTELLECTUAL PROPERTY RIGHTS

Self Learning

Day and Date : Friday, 26-5-2017 Max. Marks : 50

Time : 3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Marks : 10

1. True or False : 10

1) The semiconductor Integrated Circuit Layout Design Act was enacted in

year 2000.

2) Any invention concerning with composition, construction or manufacture of a

substance, of an article or of an apparatus or an industrial type of process

can be patented.

3) A trademark is a special symbol for distinguishing the goods offered for

sale.

4) Trademark includes mark, symbol, name, alphabet, numerical, colour or any

combination.

5) Solapuri Chadar is not an example of geographical indication.

P.T.O.
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6) Infringement of a patent consists of the unauthorized making, importing, using,

offering for sale or selling any patented invention within the India.

7) The Indian Trademark Act was passed in 1948.

8) Design means the shape, pattern, configuration or ornamentation of an

industrial article.

9) Piracy means illegal use of intellectual property.

10) Intellectual Property Rights (IPR) protect the use of information and ideas

that are of ethical value.
______________
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Seat
No.

T.E. (Electrical Engineering) (Part – II) (New CGPA) Examination, 2017
INTELLECTUAL PROPERTY RIGHTS

Self Learning

Day and Date : Friday, 26-5-2017 Marks : 40

Time : 3.00 p.m. to 5.00 p.m.

2. Attempt following questions (any two) : 20

1) What are the Trade Related Aspects of Intellectual Property Rights (TRIPS)

Agreement ?

2) Explain the Procedure for obtaining patents.

3) Discuss the need to spread awareness regarding piracy, IP Act in India.

3. Short notes (any four) : 20

1) Overview of Indian Intellectual Property Act.

2) Law on industrial designs.

3) Importance of IP Rights and Patents for engineers.

4) Commercial exploitation and infringement.

5) Geographical indication of goods.

6) Trademark.

_____________________
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T.E. (Electrical Engineering) (Part – II) (New CGPA) Examination, 2017
INTELLECTUAL PROPERTY RIGHTS

Self Learning

Day and Date : Friday, 26-5-2017 Max. Marks : 50

Time : 3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Marks : 10

1. True or False : 10

1) Piracy means illegal use of intellectual property.

2) Intellectual Property Rights (IPR) protect the use of information and ideas

that are of ethical value.

3) The Indian Trademark Act was passed in 1948.

4) Design means the shape, pattern, configuration or ornamentation of an

industrial article.

5) The semiconductor Integrated Circuit Layout Design Act was enacted in

year 2000.

6) Any invention concerning with composition, construction or manufacture of a

substance, of an article or of an apparatus or an industrial type of process

can be patented.

P.T.O.
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7) A trademark is a special symbol for distinguishing the goods offered for

sale.

8) Trademark includes mark, symbol, name, alphabet, numerical, colour or any

combination.

9) Solapuri Chadar is not an example of geographical indication.

10) Infringement of a patent consists of the unauthorized making, importing, using,

offering for sale or selling any patented invention within the India.

______________
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Seat
No.

T.E. (Electrical Engineering) (Part – II) (New CGPA) Examination, 2017
INTELLECTUAL PROPERTY RIGHTS

Self Learning

Day and Date : Friday, 26-5-2017 Marks : 40

Time : 3.00 p.m. to 5.00 p.m.

2. Attempt following questions (any two) : 20

1) What are the Trade Related Aspects of Intellectual Property Rights (TRIPS)

Agreement ?

2) Explain the Procedure for obtaining patents.

3) Discuss the need to spread awareness regarding piracy, IP Act in India.

3. Short notes (any four) : 20

1) Overview of Indian Intellectual Property Act.

2) Law on industrial designs.

3) Importance of IP Rights and Patents for engineers.

4) Commercial exploitation and infringement.

5) Geographical indication of goods.

6) Trademark.

_____________________
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T.E. (Electrical Engineering) (Part – II) (New CGPA) Examination, 2017
INTELLECTUAL PROPERTY RIGHTS

Self Learning

Day and Date : Friday, 26-5-2017 Max. Marks : 50

Time : 3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Marks : 10

1. True or False : 10

1) Solapuri Chadar is not an example of geographical indication.

2) Infringement of a patent consists of the unauthorized making, importing, using,

offering for sale or selling any patented invention within the India.

3) Piracy means illegal use of intellectual property.

4) Intellectual Property Rights (IPR) protect the use of information and ideas

that are of ethical value.

5) A trademark is a special symbol for distinguishing the goods offered for

sale.

6) Trademark includes mark, symbol, name, alphabet, numerical, colour or any

combination.

P.T.O.
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7) The semiconductor Integrated Circuit Layout Design Act was enacted in

year 2000.

8) Any invention concerning with composition, construction or manufacture of a

substance, of an article or of an apparatus or an industrial type of process

can be patented.

9) The Indian Trademark Act was passed in 1948.

10) Design means the shape, pattern, configuration or ornamentation of an

industrial article.

______________
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Seat
No.

T.E. (Electrical Engineering) (Part – II) (New CGPA) Examination, 2017
INTELLECTUAL PROPERTY RIGHTS

Self Learning

Day and Date : Friday, 26-5-2017 Marks : 40

Time : 3.00 p.m. to 5.00 p.m.

2. Attempt following questions (any two) : 20

1) What are the Trade Related Aspects of Intellectual Property Rights (TRIPS)

Agreement ?

2) Explain the Procedure for obtaining patents.

3) Discuss the need to spread awareness regarding piracy, IP Act in India.

3. Short notes (any four) : 20

1) Overview of Indian Intellectual Property Act.

2) Law on industrial designs.

3) Importance of IP Rights and Patents for engineers.

4) Commercial exploitation and infringement.

5) Geographical indication of goods.

6) Trademark.

_____________________
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No.

T.E. (Electrical Engineering) (Part – II) (New CGPA) Examination, 2017
INTELLECTUAL PROPERTY RIGHTS

Self Learning

Day and Date : Friday, 26-5-2017 Max. Marks : 50

Time : 3.00 p.m. to 5.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Marks : 10

1. True or False : 10

1) A trademark is a special symbol for distinguishing the goods offered for

sale.

2) Trademark includes mark, symbol, name, alphabet, numerical, colour or any

combination.

3) Solapuri Chadar is not an example of geographical indication.

4) Infringement of a patent consists of the unauthorized making, importing, using,

offering for sale or selling any patented invention within the India.

5) The Indian Trademark Act was passed in 1948.

6) Design means the shape, pattern, configuration or ornamentation of an

industrial article.

P.T.O.
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7) Piracy means illegal use of intellectual property.

8) Intellectual Property Rights (IPR) protect the use of information and ideas

that are of ethical value.

9) The semiconductor Integrated Circuit Layout Design Act was enacted in

year 2000.

10) Any invention concerning with composition, construction or manufacture of a

substance, of an article or of an apparatus or an industrial type of process

can be patented.
______________
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Seat
No.

T.E. (Electrical Engineering) (Part – II) (New CGPA) Examination, 2017
INTELLECTUAL PROPERTY RIGHTS

Self Learning

Day and Date : Friday, 26-5-2017 Marks : 40

Time : 3.00 p.m. to 5.00 p.m.

2. Attempt following questions (any two) : 20

1) What are the Trade Related Aspects of Intellectual Property Rights (TRIPS)

Agreement ?

2) Explain the Procedure for obtaining patents.

3) Discuss the need to spread awareness regarding piracy, IP Act in India.

3. Short notes (any four) : 20

1) Overview of Indian Intellectual Property Act.

2) Law on industrial designs.

3) Importance of IP Rights and Patents for engineers.

4) Commercial exploitation and infringement.

5) Geographical indication of goods.

6) Trademark.

_____________________
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T.E. (Electrical Engineering) (Old) (Part – II) Examination, 2017
POWER SYSTEM – II

Day and Date : Thursday, 25-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Figures to the right indicate full marks.
4) Assume data, if necessary.
5) All questions are compulsory.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : (20×1=20)

1) A 75 MVA, 10KV synchronous generator has reactance of 0.4, the reactance value in p.u
to a base of 100 MVA, 11 KV is
A) 0.578 B) 0.412 C) 0.279 D) 0.44

2) IBUS =
A) [YBUS] × [VBUS] B) [ZBUS] / [YBUS]
C) [VBUS] / [YBUS] D) [ZBUS] × [VBUS]

3) An acceleration factor is used in load flow studies using G-S method to
A) To increase the number of iterations B) To increase the speed of calculations
C) Both a) and b) D) None of above

4) The positive, negative and zero sequence impedance of a solidly grounded system under
steady state condition always follow the relations :
A) Z1 > Z2 < Z0 B) Z0 < Z1<Z2
C) Z1 < Z2 < Z0 D) None of the above

5) The new p.u. impedance if the new base MVA is twice the old base MVA will be
A) Four times of old p.u. impedance B) Twice the old p.u. impedance
C) Same as the old p.u. impedance D) Thrice the old p.u. impedance

6) Load flow study carried is out for
A) Fault calculations B) Stability studies
C) System planning D) Load frequency control

7) A circuit breaker is
A) A power factor correcting device
B) A device to neutralize the effect of transients
C) A waveform correcting device
D) A current interrupting device

P.T.O.
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8) Which of the following results in a symmetrical fault ?
A) Single line to earth B) Phase to phase
C) All the three phases to earth D) Two phases to earth

9) In a balance 3-ph system, negative and zero sequence currents are
A) Absent B) Equal C) Infinite D) Present

10) Inter connection of sequence networks in case of two conductors open faults is similar
to a
A) L-G fault B) L-L fault C) L-L-G fault D) L-L-L fault

11) The theoretical maximum power occurs when

A) δ  = 0° B) δ  = 30° C) δ  = 60° D) δ  = 90°

12) Equal area criteria gives the information regarding
A) Stability region B) Relative stability
C) Absolute stability D) Swing curves

13) The critical clearing time of a fault in a power system is related to
A) Steady state stability limit B) Short circuit current limit
C) Transient stability limit D) Reactive power limit

14) The lightning arrestor is located
A) At the top of the building B) At the bottom of the building
C) Away from the building to be protected D) In the centre of the building

15) The off-diagonal elements in an YBUS are called as
A) Driving point admittance B) Mutual admittance
C) Self admittance D) All of the above

16) The constant impedance representation of loads is quite often used in
A) Load flow studies B) Stability studies
C) Security studies D) None of the above

17) The unidirectional transient component of short circuit current is called
A) DC Offset current B) DC Onset current
C) AC Offset current D) None of the above

18) Phase shift of sequence components occurs in

A) Y-Y transformers B) Y- Δ  transformers

C) Δ - Δ  transformers D) None of the above

19) In two synchronous generators are interconnected, loss of synchronism will result in

A) Stalling of generators B) Wild fluctuations in current

C) Wild fluctuations in current and voltage D) None of the above

20) Compare with steady state stability limit, transient stability limit is
A) Always less B) Always more

C) Sometimes less D) Sometimes more

______________
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   Instructions : 1) Figures to the right indicate full marks.
2) Assume data, if necessary.
3) All questions are compulsory.

SECTION – I

2. Attempt any four of the following : (4×5=20)

a) Explain :

i) Single line diagram and reactance diagram.

ii) Selection of circuit braker ratings.

b) Draw equivalent circuit models of following power system components :

i) Transformer

ii) Transmission lines.

c) Discuss formation of YBUS by method of inspection method with suitable example.

d) Write short notes on classification of buses in a power system.

e) Explain transients on a transmission line.

3. Attempt any two of the following : (2×10=20)

a) Below figure shows the single line diagram of a simple power system. The transformer
ratings, generator rating, line impedance and load impedance are as shown. Draw
impedance diagram. Select generator rating as a common base.

b) Write steps of a computational algorithm of Gauss Seidel method for PQ buses.

Set P
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c) Generators G1 and G2 are identical and rated 11 KV, 20MVA and have a transient
resistance of 0.25 p.u. at own MVA base. The transformer T1 and T2 are also identical and
are rated 11/66KV, 5MVA and have a reactance of 0.06 p.u. to their own MVA base. The
tie line is 50 km long each conductor has a reactance of 0.848 ohm per km. The three
phase fault is assumed at F, 20 km from generator as shown in fig. Find short circuit
current.

SECTION – II

4. Attempt any four of the following : (4×5=20)

a) Define a stability of power system. Classify and explain the types of power system stabilities.

b) Derive the expression of power in terms of symmetrical components.

c) Derive the swing equation and discuss its applications in the study of power system
stability.

d) Define fault. What are the reasons for the occurrence of fault.

e) Derive the expressions and draw sequence networks of Open conductor faults in power
system of :

a) Two conductors open

b) One conductor open.

5. Attempt any two of the following : (2×10=20)

a) Explain sequence impedances and sequence networks of following PS elements :

i) Transformer ii) Transmission lines.

b) Define an equal area criteria. Discuss the applications of equal area criteria in power
systems.

c) Derive the necessary equation to determine the fault current for single line to line fault.
Draw a diagram showing the interconnections of sequence networks.

________________
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T.E. (Electrical Engineering) (Old) (Part – II) Examination, 2017
POWER SYSTEM – II

Day and Date : Thursday, 25-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Figures to the right indicate full marks.
4) Assume data, if necessary.
5) All questions are compulsory.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : (20×1=20)

1) The constant impedance representation of loads is quite often used in
A) Load flow studies B) Stability studies
C) Security studies D) None of the above

2) The unidirectional transient component of short circuit current is called
A) DC Offset current B) DC Onset current
C) AC Offset current D) None of the above

3) Phase shift of sequence components occurs in

A) Y-Y transformers B) Y- Δ  transformers

C) Δ - Δ  transformers D) None of the above

4) In two synchronous generators are interconnected, loss of synchronism will result in
A) Stalling of generators B) Wild fluctuations in current
C) Wild fluctuations in current and voltage D) None of the above

5) Compare with steady state stability limit, transient stability limit is
A) Always less B) Always more

C) Sometimes less D) Sometimes more

6) A 75 MVA, 10KV synchronous generator has reactance of 0.4, the reactance value in p.u
to a base of 100 MVA, 11 KV is
A) 0.578 B) 0.412 C) 0.279 D) 0.44

7) IBUS =
A) [YBUS] × [VBUS] B) [ZBUS] / [YBUS]
C) [VBUS] / [YBUS] D) [ZBUS] × [VBUS]

P.T.O.
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8) An acceleration factor is used in load flow studies using G-S method to
A) To increase the number of iterations B) To increase the speed of calculations
C) Both a) and b) D) None of above

9) The positive, negative and zero sequence impedance of a solidly grounded system under
steady state condition always follow the relations :
A) Z1 > Z2 < Z0 B) Z0 < Z1<Z2
C) Z1 < Z2 < Z0 D) None of the above

10) The new p.u. impedance if the new base MVA is twice the old base MVA will be
A) Four times of old p.u. impedance B) Twice the old p.u. impedance
C) Same as the old p.u. impedance D) Thrice the old p.u. impedance

11) Load flow study carried is out for
A) Fault calculations B) Stability studies
C) System planning D) Load frequency control

12) A circuit breaker is
A) A power factor correcting device
B) A device to neutralize the effect of transients
C) A waveform correcting device
D) A current interrupting device

13) Which of the following results in a symmetrical fault ?
A) Single line to earth B) Phase to phase
C) All the three phases to earth D) Two phases to earth

14) In a balance 3-ph system, negative and zero sequence currents are
A) Absent B) Equal C) Infinite D) Present

15) Inter connection of sequence networks in case of two conductors open faults is similar
to a
A) L-G fault B) L-L fault C) L-L-G fault D) L-L-L fault

16) The theoretical maximum power occurs when

A) δ  = 0° B) δ  = 30° C) δ  = 60° D) δ  = 90°

17) Equal area criteria gives the information regarding
A) Stability region B) Relative stability
C) Absolute stability D) Swing curves

18) The critical clearing time of a fault in a power system is related to
A) Steady state stability limit B) Short circuit current limit
C) Transient stability limit D) Reactive power limit

19) The lightning arrestor is located
A) At the top of the building B) At the bottom of the building
C) Away from the building to be protected D) In the centre of the building

20) The off-diagonal elements in an YBUS are called as
A) Driving point admittance B) Mutual admittance
C) Self admittance D) All of the above

______________
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T.E. (Electrical Engineering) (Old) (Part – II) Examination, 2017
POWER SYSTEM – II

Day and Date : Thursday, 25-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Figures to the right indicate full marks.
2) Assume data, if necessary.
3) All questions are compulsory.

SECTION – I

2. Attempt any four of the following : (4×5=20)

a) Explain :

i) Single line diagram and reactance diagram.

ii) Selection of circuit braker ratings.

b) Draw equivalent circuit models of following power system components :

i) Transformer

ii) Transmission lines.

c) Discuss formation of YBUS by method of inspection method with suitable example.

d) Write short notes on classification of buses in a power system.

e) Explain transients on a transmission line.

3. Attempt any two of the following : (2×10=20)

a) Below figure shows the single line diagram of a simple power system. The transformer
ratings, generator rating, line impedance and load impedance are as shown. Draw
impedance diagram. Select generator rating as a common base.

b) Write steps of a computational algorithm of Gauss Seidel method for PQ buses.
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c) Generators G1 and G2 are identical and rated 11 KV, 20MVA and have a transient
resistance of 0.25 p.u. at own MVA base. The transformer T1 and T2 are also identical and
are rated 11/66KV, 5MVA and have a reactance of 0.06 p.u. to their own MVA base. The
tie line is 50 km long each conductor has a reactance of 0.848 ohm per km. The three
phase fault is assumed at F, 20 km from generator as shown in fig. Find short circuit
current.

SECTION – II

4. Attempt any four of the following : (4×5=20)

a) Define a stability of power system. Classify and explain the types of power system stabilities.

b) Derive the expression of power in terms of symmetrical components.

c) Derive the swing equation and discuss its applications in the study of power system
stability.

d) Define fault. What are the reasons for the occurrence of fault.

e) Derive the expressions and draw sequence networks of Open conductor faults in power
system of :

a) Two conductors open

b) One conductor open.

5. Attempt any two of the following : (2×10=20)

a) Explain sequence impedances and sequence networks of following PS elements :

i) Transformer ii) Transmission lines.

b) Define an equal area criteria. Discuss the applications of equal area criteria in power
systems.

c) Derive the necessary equation to determine the fault current for single line to line fault.
Draw a diagram showing the interconnections of sequence networks.

________________
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T.E. (Electrical Engineering) (Old) (Part – II) Examination, 2017
POWER SYSTEM – II

Day and Date : Thursday, 25-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Figures to the right indicate full marks.
4) Assume data, if necessary.
5) All questions are compulsory.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : (20×1=20)

1) The theoretical maximum power occurs when

A) δ  = 0° B) δ  = 30° C) δ  = 60° D) δ  = 90°

2) Equal area criteria gives the information regarding
A) Stability region B) Relative stability
C) Absolute stability D) Swing curves

3) The critical clearing time of a fault in a power system is related to
A) Steady state stability limit B) Short circuit current limit
C) Transient stability limit D) Reactive power limit

4) The lightning arrestor is located
A) At the top of the building B) At the bottom of the building
C) Away from the building to be protected D) In the centre of the building

5) The off-diagonal elements in an YBUS are called as
A) Driving point admittance B) Mutual admittance
C) Self admittance D) All of the above

6) The constant impedance representation of loads is quite often used in
A) Load flow studies B) Stability studies
C) Security studies D) None of the above

7) The unidirectional transient component of short circuit current is called
A) DC Offset current B) DC Onset current
C) AC Offset current D) None of the above

8) Phase shift of sequence components occurs in

A) Y-Y transformers B) Y- Δ  transformers
C) Δ - Δ  transformers D) None of the above P.T.O.
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9) In two synchronous generators are interconnected, loss of synchronism will result in

A) Stalling of generators B) Wild fluctuations in current
C) Wild fluctuations in current and voltage D) None of the above

10) Compare with steady state stability limit, transient stability limit is
A) Always less B) Always more

C) Sometimes less D) Sometimes more

11) A 75 MVA, 10KV synchronous generator has reactance of 0.4, the reactance value in p.u
to a base of 100 MVA, 11 KV is
A) 0.578 B) 0.412 C) 0.279 D) 0.44

12) IBUS =
A) [YBUS] × [VBUS] B) [ZBUS] / [YBUS]
C) [VBUS] / [YBUS] D) [ZBUS] × [VBUS]

13) An acceleration factor is used in load flow studies using G-S method to
A) To increase the number of iterations B) To increase the speed of calculations
C) Both a) and b) D) None of above

14) The positive, negative and zero sequence impedance of a solidly grounded system under
steady state condition always follow the relations :
A) Z1 > Z2 < Z0 B) Z0 < Z1<Z2
C) Z1 < Z2 < Z0 D) None of the above

15) The new p.u. impedance if the new base MVA is twice the old base MVA will be
A) Four times of old p.u. impedance B) Twice the old p.u. impedance
C) Same as the old p.u. impedance D) Thrice the old p.u. impedance

16) Load flow study carried is out for
A) Fault calculations B) Stability studies
C) System planning D) Load frequency control

17) A circuit breaker is
A) A power factor correcting device
B) A device to neutralize the effect of transients
C) A waveform correcting device
D) A current interrupting device

18) Which of the following results in a symmetrical fault ?
A) Single line to earth B) Phase to phase
C) All the three phases to earth D) Two phases to earth

19) In a balance 3-ph system, negative and zero sequence currents are
A) Absent B) Equal C) Infinite D) Present

20) Inter connection of sequence networks in case of two conductors open faults is similar
to a
A) L-G fault B) L-L fault C) L-L-G fault D) L-L-L fault

______________
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T.E. (Electrical Engineering) (Old) (Part – II) Examination, 2017
POWER SYSTEM – II

Day and Date : Thursday, 25-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Figures to the right indicate full marks.
2) Assume data, if necessary.
3) All questions are compulsory.

SECTION – I

2. Attempt any four of the following : (4×5=20)

a) Explain :

i) Single line diagram and reactance diagram.

ii) Selection of circuit braker ratings.

b) Draw equivalent circuit models of following power system components :

i) Transformer

ii) Transmission lines.

c) Discuss formation of YBUS by method of inspection method with suitable example.

d) Write short notes on classification of buses in a power system.

e) Explain transients on a transmission line.

3. Attempt any two of the following : (2×10=20)

a) Below figure shows the single line diagram of a simple power system. The transformer
ratings, generator rating, line impedance and load impedance are as shown. Draw
impedance diagram. Select generator rating as a common base.

b) Write steps of a computational algorithm of Gauss Seidel method for PQ buses.
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c) Generators G1 and G2 are identical and rated 11 KV, 20MVA and have a transient
resistance of 0.25 p.u. at own MVA base. The transformer T1 and T2 are also identical and
are rated 11/66KV, 5MVA and have a reactance of 0.06 p.u. to their own MVA base. The
tie line is 50 km long each conductor has a reactance of 0.848 ohm per km. The three
phase fault is assumed at F, 20 km from generator as shown in fig. Find short circuit
current.

SECTION – II

4. Attempt any four of the following : (4×5=20)

a) Define a stability of power system. Classify and explain the types of power system stabilities.

b) Derive the expression of power in terms of symmetrical components.

c) Derive the swing equation and discuss its applications in the study of power system
stability.

d) Define fault. What are the reasons for the occurrence of fault.

e) Derive the expressions and draw sequence networks of Open conductor faults in power
system of :

a) Two conductors open

b) One conductor open.

5. Attempt any two of the following : (2×10=20)

a) Explain sequence impedances and sequence networks of following PS elements :

i) Transformer ii) Transmission lines.

b) Define an equal area criteria. Discuss the applications of equal area criteria in power
systems.

c) Derive the necessary equation to determine the fault current for single line to line fault.
Draw a diagram showing the interconnections of sequence networks.

________________
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T.E. (Electrical Engineering) (Old) (Part – II) Examination, 2017
POWER SYSTEM – II

Day and Date : Thursday, 25-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Figures to the right indicate full marks.
4) Assume data, if necessary.
5) All questions are compulsory.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : (20×1=20)

1) Load flow study carried is out for
A) Fault calculations B) Stability studies
C) System planning D) Load frequency control

2) A circuit breaker is
A) A power factor correcting device
B) A device to neutralize the effect of transients
C) A waveform correcting device
D) A current interrupting device

3) Which of the following results in a symmetrical fault ?
A) Single line to earth B) Phase to phase
C) All the three phases to earth D) Two phases to earth

4) In a balance 3-ph system, negative and zero sequence currents are
A) Absent B) Equal C) Infinite D) Present

5) Inter connection of sequence networks in case of two conductors open faults is similar to a
A) L-G fault B) L-L fault C) L-L-G fault D) L-L-L fault

6) The theoretical maximum power occurs when

A) δ  = 0° B) δ  = 30° C) δ  = 60° D) δ  = 90°

7) Equal area criteria gives the information regarding
A) Stability region B) Relative stability
C) Absolute stability D) Swing curves

8) The critical clearing time of a fault in a power system is related to
A) Steady state stability limit B) Short circuit current limit
C) Transient stability limit D) Reactive power limit

P.T.O.
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9) The lightning arrestor is located
A) At the top of the building B) At the bottom of the building
C) Away from the building to be protected D) In the centre of the building

10) The off-diagonal elements in an YBUS are called as
A) Driving point admittance B) Mutual admittance
C) Self admittance D) All of the above

11) The constant impedance representation of loads is quite often used in
A) Load flow studies B) Stability studies
C) Security studies D) None of the above

12) The unidirectional transient component of short circuit current is called
A) DC Offset current B) DC Onset current
C) AC Offset current D) None of the above

13) Phase shift of sequence components occurs in

A) Y-Y transformers B) Y- Δ  transformers

C) Δ - Δ  transformers D) None of the above

14) In two synchronous generators are interconnected, loss of synchronism will result in

A) Stalling of generators B) Wild fluctuations in current

C) Wild fluctuations in current and voltage D) None of the above

15) Compare with steady state stability limit, transient stability limit is
A) Always less B) Always more

C) Sometimes less D) Sometimes more

16) A 75 MVA, 10KV synchronous generator has reactance of 0.4, the reactance value in p.u
to a base of 100 MVA, 11 KV is
A) 0.578 B) 0.412 C) 0.279 D) 0.44

17) IBUS =
A) [YBUS] × [VBUS] B) [ZBUS] / [YBUS]
C) [VBUS] / [YBUS] D) [ZBUS] × [VBUS]

18) An acceleration factor is used in load flow studies using G-S method to
A) To increase the number of iterations B) To increase the speed of calculations
C) Both a) and b) D) None of above

19) The positive, negative and zero sequence impedance of a solidly grounded system under
steady state condition always follow the relations :
A) Z1 > Z2 < Z0 B) Z0 < Z1<Z2
C) Z1 < Z2 < Z0 D) None of the above

20) The new p.u. impedance if the new base MVA is twice the old base MVA will be
A) Four times of old p.u. impedance B) Twice the old p.u. impedance
C) Same as the old p.u. impedance D) Thrice the old p.u. impedance

______________
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T.E. (Electrical Engineering) (Old) (Part – II) Examination, 2017
POWER SYSTEM – II

Day and Date : Thursday, 25-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Figures to the right indicate full marks.
2) Assume data, if necessary.
3) All questions are compulsory.

SECTION – I

2. Attempt any four of the following : (4×5=20)

a) Explain :

i) Single line diagram and reactance diagram.

ii) Selection of circuit braker ratings.

b) Draw equivalent circuit models of following power system components :

i) Transformer

ii) Transmission lines.

c) Discuss formation of YBUS by method of inspection method with suitable example.

d) Write short notes on classification of buses in a power system.

e) Explain transients on a transmission line.

3. Attempt any two of the following : (2×10=20)

a) Below figure shows the single line diagram of a simple power system. The transformer
ratings, generator rating, line impedance and load impedance are as shown. Draw
impedance diagram. Select generator rating as a common base.

b) Write steps of a computational algorithm of Gauss Seidel method for PQ buses.
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c) Generators G1 and G2 are identical and rated 11 KV, 20MVA and have a transient
resistance of 0.25 p.u. at own MVA base. The transformer T1 and T2 are also identical and
are rated 11/66KV, 5MVA and have a reactance of 0.06 p.u. to their own MVA base. The
tie line is 50 km long each conductor has a reactance of 0.848 ohm per km. The three
phase fault is assumed at F, 20 km from generator as shown in fig. Find short circuit
current.

SECTION – II

4. Attempt any four of the following : (4×5=20)

a) Define a stability of power system. Classify and explain the types of power system stabilities.

b) Derive the expression of power in terms of symmetrical components.

c) Derive the swing equation and discuss its applications in the study of power system
stability.

d) Define fault. What are the reasons for the occurrence of fault.

e) Derive the expressions and draw sequence networks of Open conductor faults in power
system of :

a) Two conductors open

b) One conductor open.

5. Attempt any two of the following : (2×10=20)

a) Explain sequence impedances and sequence networks of following PS elements :

i) Transformer ii) Transmission lines.

b) Define an equal area criteria. Discuss the applications of equal area criteria in power
systems.

c) Derive the necessary equation to determine the fault current for single line to line fault.
Draw a diagram showing the interconnections of sequence networks.

________________
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Seat
No. Set P

 B.E. (Part – I) (Electrical Engineering) Examination, 2017
PLC AND SCADA (Elective – I)

Day and Date : Monday, 8-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) All questions are compulsory.
4) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) PLCs are _____________ designed for use in the control of a wide variety of manufacturing
machines and systems.
a) Special-purpose Industrial Computers b) Personal computers
c) Electromechanical systems d) All of the above

2) The PLC was invented by __________
a) Bill Gates b) Dick Morley c) Bill Landis d) Tod Cunningham

3) Figure shows the ladder logic for

a) NAND Gate b) EX-NOR Gate c) EX-OR Gate d) OR GATE

4) Figure shows the ladder logic for

a) NOR Gate b) EX-NOR Gate c) EX-OR Gate d) NAND Gate

5) Timers and counters use what is known as a ___________ and a __________ to hold the
target value and the accumulated value.
a) Holding count_target holder b) EN bit_DN bit
c) Pre-set register_accumulated register d) None of the above

6) If you want reverse power flow to be present in a rung you must program a
a) Reverse path that implements the reverse flow
b) Forward path that implements the reverse flow
c) Use reverse logic
d) None of the above

P.T.O.
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7) The capability of convention relay systems for complex operations is ___________ that
of the PLCs.
a) Poor than b) Excellent than c) As good as d) Unpredictable as

8) PLCs having less than ____________ inputs and outputs are called as Small PLC.
a) 50 b) 200 c) 100 d) 300

9) How do the variations in an average value get affected by PWM period ?
a) Longer the PWM period, faster will be the variation in an average value
b) Shorter the PWM period, faster will be the variation in an average value
c) Shorter the PWM period, slower will be the variation in an average value
d) Longer the PWM period, slower will be the variation in an average value

10) What type of application curve used inside VFD to operate cooling tower fan correctly ?
a) Constant torque b) Variable torque c) Constant power d) Variable power

11) ____________ who monitor the SCADA system and perform supervisory control functions
for the remote plant.
a) Operator b) MTU c) RTU d) Communications

12) SCADA system is
a) Software b) Hardware
c) Combination of Software and Hardware d) None of the above

13) RPC Protocol is related to ______________ Layer in OSI model.
a) Application b) Presentation c) Session d) Transport

14) Match List – I with List – II and select the correct answer using the code given below the
lists :

List – I List – II

P IEC61970 1 Transmission

Q IEC61968 2 Distribution

R IEC60870-5 3 Distribution equipment and processes

S IEC60870-6 4
Power systems and programming
interfaces for integrating

a) P-2, Q-1, R-4, S-3 b) P-3, Q-1, R-4, S-2
c) P-4, Q-3, R-2, S-1 d) P-3, Q-4, R-1, S-2

15) When planning a SCADA system you should
a) Have an understanding of the process b) Design a database
c) Design a secure system d) All of the above

16) The current generation of SCADA uses _____________ architecture.
a) Networked b) Monolithic c) Distributed d) All of the above

17) Second generation SCADA architecture is also called as
a) Networked b) Monolithic c) Distributed d) All of the above

18) In TCP/IP model layer No. 1 consist of
a) Application b) Transport c) Internet d) Network Access

19) Which layer is responsible for process to process delivery ?
a) Network layer b) Transport layer c) Session layer d) Data link layer

20) Where is a hub specified in the OSI model ?
a) Session layer b) Physical layer c) Data Link layer d) Application layer

______________ Set P
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Seat
No.

 B.E. (Part – I) (Electrical Engineering) Examination, 2017
PLC AND SCADA (Elective – I)

Day and Date : Monday, 8-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Define Programmable Logic Controller. Write a short note on input and output module.

b) What is ladder diagram ? How it is different than the normal circuit diagram ?

c) What is CPU ? Explain its main Section and also explain important function of each section.

d) Explain Output ON/OFF and analog devices in detail.

e) Explain different types of switches.

f) Explain Variable Speed (Variable Frequency) AC motor drive.

3. Solve any two : (10×2=20)

a) What is tuning of PID controller ? Explain PID tuning methods in detail.

b) This is an alarm system. There are four hazard inputs to the alarm system A, B, C, D that

go on as some operational malfunction occurs.

The system operates as follow :

1) If any one inputs are ON, nothing happen.

2) If any two inputs are ON, a red pilot light goes on.

3) If any three inputs are ON, an alarm siren sounds.

4) If all four are ON, the fire department is notified.

Develop Gate Logic, PLC Ladder logic and Relay Logic for alarm system.

c) Two pulses start at the same time. Pulse output J is to pulse every 12 seconds. Pulse

output K is to pulse every 4 seconds.

Develop PLC Ladder Logic, Relay Logic and Timing diagram for above problem.

Set P
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SECTION – II

4. Solve any four : (5×4=20)

a) Define SCADA. State advantages, disadvantages and applications of SCADA.

b) Explain SCADA data transfer through PLCC.

c) Explain :

1) Human Machine interface

2) Master Terminal Unit

3) Remote Terminal Unit

d) Explain Ethernet layers and their relationship to CIP.

e) Explain how SCADA system is used in electrical power generation.

f) Explain first, second, third generation of SCADA architecture.

5. Solve any two : (10×2=20)

a) Explain with example how SCADA system is used in conventional electric power

generation.

b) Explain seven layers of OSI model and their functions. Compare OSI Model with TCP/IP

Model.

c) Draw and explain SCADA system in Petroleum Refining Process.

______________
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 B.E. (Part – I) (Electrical Engineering) Examination, 2017
PLC AND SCADA (Elective – I)

Day and Date : Monday, 8-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) All questions are compulsory.
4) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The current generation of SCADA uses _____________ architecture.
a) Networked b) Monolithic c) Distributed d) All of the above

2) Second generation SCADA architecture is also called as
a) Networked b) Monolithic c) Distributed d) All of the above

3) In TCP/IP model layer No. 1 consist of
a) Application b) Transport c) Internet d) Network Access

4) Which layer is responsible for process to process delivery ?
a) Network layer b) Transport layer c) Session layer d) Data link layer

5) Where is a hub specified in the OSI model ?
a) Session layer b) Physical layer c) Data Link layer d) Application layer

6) PLCs are _____________ designed for use in the control of a wide variety of manufacturing
machines and systems.
a) Special-purpose Industrial Computers b) Personal computers
c) Electromechanical systems d) All of the above

7) The PLC was invented by __________
a) Bill Gates b) Dick Morley c) Bill Landis d) Tod Cunningham

8) Figure shows the ladder logic for

a) NAND Gate b) EX-NOR Gate c) EX-OR Gate d) OR GATE

P.T.O.



SLR-VB – 332 -2- ��������	�
9) Figure shows the ladder logic for

a) NOR Gate b) EX-NOR Gate c) EX-OR Gate d) NAND Gate
10) Timers and counters use what is known as a ___________ and a __________ to hold the

target value and the accumulated value.
a) Holding count_target holder b) EN bit_DN bit
c) Pre-set register_accumulated register d) None of the above

11) If you want reverse power flow to be present in a rung you must program a
a) Reverse path that implements the reverse flow
b) Forward path that implements the reverse flow
c) Use reverse logic
d) None of the above

12) The capability of convention relay systems for complex operations is ___________ that
of the PLCs.
a) Poor than b) Excellent than c) As good as d) Unpredictable as

13) PLCs having less than ____________ inputs and outputs are called as Small PLC.
a) 50 b) 200 c) 100 d) 300

14) How do the variations in an average value get affected by PWM period ?
a) Longer the PWM period, faster will be the variation in an average value
b) Shorter the PWM period, faster will be the variation in an average value
c) Shorter the PWM period, slower will be the variation in an average value
d) Longer the PWM period, slower will be the variation in an average value

15) What type of application curve used inside VFD to operate cooling tower fan correctly ?
a) Constant torque b) Variable torque c) Constant power d) Variable power

16) ____________ who monitor the SCADA system and perform supervisory control functions
for the remote plant.
a) Operator b) MTU c) RTU d) Communications

17) SCADA system is
a) Software b) Hardware
c) Combination of Software and Hardware d) None of the above

18) RPC Protocol is related to ______________ Layer in OSI model.
a) Application b) Presentation c) Session d) Transport

19) Match List – I with List – II and select the correct answer using the code given below the
lists :

List – I List – II

P IEC61970 1 Transmission

Q IEC61968 2 Distribution

R IEC60870-5 3 Distribution equipment and processes

S IEC60870-6 4
Power systems and programming
interfaces for integrating

a) P-2, Q-1, R-4, S-3 b) P-3, Q-1, R-4, S-2
c) P-4, Q-3, R-2, S-1 d) P-3, Q-4, R-1, S-2

20) When planning a SCADA system you should
a) Have an understanding of the process b) Design a database
c) Design a secure system d) All of the above

______________
Set Q
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 B.E. (Part – I) (Electrical Engineering) Examination, 2017
PLC AND SCADA (Elective – I)

Day and Date : Monday, 8-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Define Programmable Logic Controller. Write a short note on input and output module.

b) What is ladder diagram ? How it is different than the normal circuit diagram ?

c) What is CPU ? Explain its main Section and also explain important function of each section.

d) Explain Output ON/OFF and analog devices in detail.

e) Explain different types of switches.

f) Explain Variable Speed (Variable Frequency) AC motor drive.

3. Solve any two : (10×2=20)

a) What is tuning of PID controller ? Explain PID tuning methods in detail.

b) This is an alarm system. There are four hazard inputs to the alarm system A, B, C, D that

go on as some operational malfunction occurs.

The system operates as follow :

1) If any one inputs are ON, nothing happen.

2) If any two inputs are ON, a red pilot light goes on.

3) If any three inputs are ON, an alarm siren sounds.

4) If all four are ON, the fire department is notified.

Develop Gate Logic, PLC Ladder logic and Relay Logic for alarm system.

c) Two pulses start at the same time. Pulse output J is to pulse every 12 seconds. Pulse

output K is to pulse every 4 seconds.

Develop PLC Ladder Logic, Relay Logic and Timing diagram for above problem.

Set Q
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SECTION – II

4. Solve any four : (5×4=20)

a) Define SCADA. State advantages, disadvantages and applications of SCADA.

b) Explain SCADA data transfer through PLCC.

c) Explain :

1) Human Machine interface

2) Master Terminal Unit

3) Remote Terminal Unit

d) Explain Ethernet layers and their relationship to CIP.

e) Explain how SCADA system is used in electrical power generation.

f) Explain first, second, third generation of SCADA architecture.

5. Solve any two : (10×2=20)

a) Explain with example how SCADA system is used in conventional electric power

generation.

b) Explain seven layers of OSI model and their functions. Compare OSI Model with TCP/IP

Model.

c) Draw and explain SCADA system in Petroleum Refining Process.

______________
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 B.E. (Part – I) (Electrical Engineering) Examination, 2017
PLC AND SCADA (Elective – I)

Day and Date : Monday, 8-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) All questions are compulsory.
4) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) ____________ who monitor the SCADA system and perform supervisory control functions
for the remote plant.
a) Operator b) MTU c) RTU d) Communications

2) SCADA system is
a) Software b) Hardware
c) Combination of Software and Hardware d) None of the above

3) RPC Protocol is related to ______________ Layer in OSI model.
a) Application b) Presentation c) Session d) Transport

4) Match List – I with List – II and select the correct answer using the code given below the
lists :

List – I List – II

P IEC61970 1 Transmission

Q IEC61968 2 Distribution

R IEC60870-5 3 Distribution equipment and processes

S IEC60870-6 4
Power systems and programming
interfaces for integrating

a) P-2, Q-1, R-4, S-3 b) P-3, Q-1, R-4, S-2
c) P-4, Q-3, R-2, S-1 d) P-3, Q-4, R-1, S-2

5) When planning a SCADA system you should
a) Have an understanding of the process b) Design a database
c) Design a secure system d) All of the above

6) The current generation of SCADA uses _____________ architecture.
a) Networked b) Monolithic c) Distributed d) All of the above

7) Second generation SCADA architecture is also called as
a) Networked b) Monolithic c) Distributed d) All of the above

P.T.O.
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8) In TCP/IP model layer No. 1 consist of
a) Application b) Transport c) Internet d) Network Access

9) Which layer is responsible for process to process delivery ?
a) Network layer b) Transport layer c) Session layer d) Data link layer

10) Where is a hub specified in the OSI model ?
a) Session layer b) Physical layer c) Data Link layer d) Application layer

11) PLCs are _____________ designed for use in the control of a wide variety of manufacturing
machines and systems.
a) Special-purpose Industrial Computers b) Personal computers
c) Electromechanical systems d) All of the above

12) The PLC was invented by __________
a) Bill Gates b) Dick Morley c) Bill Landis d) Tod Cunningham

13) Figure shows the ladder logic for

a) NAND Gate b) EX-NOR Gate c) EX-OR Gate d) OR GATE

14) Figure shows the ladder logic for

a) NOR Gate b) EX-NOR Gate c) EX-OR Gate d) NAND Gate

15) Timers and counters use what is known as a ___________ and a __________ to hold the
target value and the accumulated value.
a) Holding count_target holder b) EN bit_DN bit
c) Pre-set register_accumulated register d) None of the above

16) If you want reverse power flow to be present in a rung you must program a
a) Reverse path that implements the reverse flow
b) Forward path that implements the reverse flow
c) Use reverse logic
d) None of the above

17) The capability of convention relay systems for complex operations is ___________ that
of the PLCs.
a) Poor than b) Excellent than c) As good as d) Unpredictable as

18) PLCs having less than ____________ inputs and outputs are called as Small PLC.
a) 50 b) 200 c) 100 d) 300

19) How do the variations in an average value get affected by PWM period ?
a) Longer the PWM period, faster will be the variation in an average value
b) Shorter the PWM period, faster will be the variation in an average value
c) Shorter the PWM period, slower will be the variation in an average value
d) Longer the PWM period, slower will be the variation in an average value

20) What type of application curve used inside VFD to operate cooling tower fan correctly ?
a) Constant torque b) Variable torque c) Constant power d) Variable power

______________
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 B.E. (Part – I) (Electrical Engineering) Examination, 2017
PLC AND SCADA (Elective – I)

Day and Date : Monday, 8-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Define Programmable Logic Controller. Write a short note on input and output module.

b) What is ladder diagram ? How it is different than the normal circuit diagram ?

c) What is CPU ? Explain its main Section and also explain important function of each section.

d) Explain Output ON/OFF and analog devices in detail.

e) Explain different types of switches.

f) Explain Variable Speed (Variable Frequency) AC motor drive.

3. Solve any two : (10×2=20)

a) What is tuning of PID controller ? Explain PID tuning methods in detail.

b) This is an alarm system. There are four hazard inputs to the alarm system A, B, C, D that

go on as some operational malfunction occurs.

The system operates as follow :

1) If any one inputs are ON, nothing happen.

2) If any two inputs are ON, a red pilot light goes on.

3) If any three inputs are ON, an alarm siren sounds.

4) If all four are ON, the fire department is notified.

Develop Gate Logic, PLC Ladder logic and Relay Logic for alarm system.

c) Two pulses start at the same time. Pulse output J is to pulse every 12 seconds. Pulse

output K is to pulse every 4 seconds.

Develop PLC Ladder Logic, Relay Logic and Timing diagram for above problem.

Set R
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SECTION – II

4. Solve any four : (5×4=20)

a) Define SCADA. State advantages, disadvantages and applications of SCADA.

b) Explain SCADA data transfer through PLCC.

c) Explain :

1) Human Machine interface

2) Master Terminal Unit

3) Remote Terminal Unit

d) Explain Ethernet layers and their relationship to CIP.

e) Explain how SCADA system is used in electrical power generation.

f) Explain first, second, third generation of SCADA architecture.

5. Solve any two : (10×2=20)

a) Explain with example how SCADA system is used in conventional electric power

generation.

b) Explain seven layers of OSI model and their functions. Compare OSI Model with TCP/IP

Model.

c) Draw and explain SCADA system in Petroleum Refining Process.

______________
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 B.E. (Part – I) (Electrical Engineering) Examination, 2017
PLC AND SCADA (Elective – I)

Day and Date : Monday, 8-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) All questions are compulsory.
4) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) If you want reverse power flow to be present in a rung you must program a
a) Reverse path that implements the reverse flow
b) Forward path that implements the reverse flow
c) Use reverse logic
d) None of the above

2) The capability of convention relay systems for complex operations is ___________ that
of the PLCs.
a) Poor than b) Excellent than c) As good as d) Unpredictable as

3) PLCs having less than ____________ inputs and outputs are called as Small PLC.
a) 50 b) 200 c) 100 d) 300

4) How do the variations in an average value get affected by PWM period ?
a) Longer the PWM period, faster will be the variation in an average value
b) Shorter the PWM period, faster will be the variation in an average value
c) Shorter the PWM period, slower will be the variation in an average value
d) Longer the PWM period, slower will be the variation in an average value

5) What type of application curve used inside VFD to operate cooling tower fan correctly ?
a) Constant torque b) Variable torque c) Constant power d) Variable power

6) ____________ who monitor the SCADA system and perform supervisory control functions
for the remote plant.
a) Operator b) MTU c) RTU d) Communications

7) SCADA system is
a) Software b) Hardware
c) Combination of Software and Hardware d) None of the above

8) RPC Protocol is related to ______________ Layer in OSI model.
a) Application b) Presentation c) Session d) Transport

P.T.O.
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9) Match List – I with List – II and select the correct answer using the code given below the
lists :

List – I List – II

P IEC61970 1 Transmission

Q IEC61968 2 Distribution

R IEC60870-5 3 Distribution equipment and processes

S IEC60870-6 4
Power systems and programming
interfaces for integrating

a) P-2, Q-1, R-4, S-3 b) P-3, Q-1, R-4, S-2
c) P-4, Q-3, R-2, S-1 d) P-3, Q-4, R-1, S-2

10) When planning a SCADA system you should
a) Have an understanding of the process b) Design a database
c) Design a secure system d) All of the above

11) The current generation of SCADA uses _____________ architecture.
a) Networked b) Monolithic c) Distributed d) All of the above

12) Second generation SCADA architecture is also called as
a) Networked b) Monolithic c) Distributed d) All of the above

13) In TCP/IP model layer No. 1 consist of
a) Application b) Transport c) Internet d) Network Access

14) Which layer is responsible for process to process delivery ?
a) Network layer b) Transport layer c) Session layer d) Data link layer

15) Where is a hub specified in the OSI model ?
a) Session layer b) Physical layer c) Data Link layer d) Application layer

16) PLCs are _____________ designed for use in the control of a wide variety of manufacturing
machines and systems.
a) Special-purpose Industrial Computers b) Personal computers
c) Electromechanical systems d) All of the above

17) The PLC was invented by __________
a) Bill Gates b) Dick Morley c) Bill Landis d) Tod Cunningham

18) Figure shows the ladder logic for

a) NAND Gate b) EX-NOR Gate c) EX-OR Gate d) OR GATE

19) Figure shows the ladder logic for

a) NOR Gate b) EX-NOR Gate c) EX-OR Gate d) NAND Gate

20) Timers and counters use what is known as a ___________ and a __________ to hold the
target value and the accumulated value.
a) Holding count_target holder b) EN bit_DN bit
c) Pre-set register_accumulated register d) None of the above

–––––––––––
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Day and Date : Monday, 8-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Define Programmable Logic Controller. Write a short note on input and output module.

b) What is ladder diagram ? How it is different than the normal circuit diagram ?

c) What is CPU ? Explain its main Section and also explain important function of each section.

d) Explain Output ON/OFF and analog devices in detail.

e) Explain different types of switches.

f) Explain Variable Speed (Variable Frequency) AC motor drive.

3. Solve any two : (10×2=20)

a) What is tuning of PID controller ? Explain PID tuning methods in detail.

b) This is an alarm system. There are four hazard inputs to the alarm system A, B, C, D that

go on as some operational malfunction occurs.

The system operates as follow :

1) If any one inputs are ON, nothing happen.

2) If any two inputs are ON, a red pilot light goes on.

3) If any three inputs are ON, an alarm siren sounds.

4) If all four are ON, the fire department is notified.

Develop Gate Logic, PLC Ladder logic and Relay Logic for alarm system.

c) Two pulses start at the same time. Pulse output J is to pulse every 12 seconds. Pulse

output K is to pulse every 4 seconds.

Develop PLC Ladder Logic, Relay Logic and Timing diagram for above problem.
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SECTION – II

4. Solve any four : (5×4=20)

a) Define SCADA. State advantages, disadvantages and applications of SCADA.

b) Explain SCADA data transfer through PLCC.

c) Explain :

1) Human Machine interface

2) Master Terminal Unit

3) Remote Terminal Unit

d) Explain Ethernet layers and their relationship to CIP.

e) Explain how SCADA system is used in electrical power generation.

f) Explain first, second, third generation of SCADA architecture.

5. Solve any two : (10×2=20)

a) Explain with example how SCADA system is used in conventional electric power

generation.

b) Explain seven layers of OSI model and their functions. Compare OSI Model with TCP/IP

Model.

c) Draw and explain SCADA system in Petroleum Refining Process.

______________
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SLR-VB – 337
Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Monday, 22-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (1×20=20)

1) The percentage of silicon in the core steel is
A) 1 to 2 percent B) 2 to 3 percent C) 4 to 6 percent D) 8 to 10 percent

2) The stacking factor will be least for
A) Square core B) Cruciform core
C) Three stepped core D) Four stepped core

3) In static transformers mechanical forces are produced due to
A) Vibrations
B) Gap between laminations
C) Interaction of current flowing in the conductor and leakage flux around it
D) None of the above

4) The thickness of laminations of the core of a power transformer usually
A) 0.003 to 0.05 mm B) 0.03 to 0.05 mm
C) 0.03 to 0.5 mm D) 3 to 5 mm

5) The heat generated in the transformer is dissipated to the surroundings mainly by
A) Conduction B) Convection C) Radiation D) All of the above

6) Power transformers should be designed to have maximum efficiency at
A) at one fourth load B) at one half load
C) at or near full load D) any of the above

7) In induction motors, small air gap ___________ power factor and _________
noise level.
A) increases, reduces B) reduces, increases
C) reduces, also reduces D) increases, also increases

8) For small induction motors, the ratio of length to pole pitch is taken as
A) 0.6 B) 1.5 C) 2.0 D) None of these

P.T.O.
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9) Which type of slots are generally used in induction motors ?
A) Open type B) Semi-closed type
C) Closed type D) None of the above

10) For avoiding cogging in induction motor the difference between the number of
stator and rotor slots should not be
A) P B) 3P C) 5P D) any of the above

11) The slip rings of wound rotor machines are made from
A) Electrolytic copper B) Brass
C) Cast iron D) Mild steel

12) In case of induction motors the ratio of length to pole pitch for minimum cost,
is taken as
A) 1.0 B) 2 to 3 C) 1.5 to 2 D) 3 to 5

13) In induction motor if the number of rotor slots is equal to the stator slots then
A) the motor will run smoothly B) the motor will mil at zero slip
C) the noise level will be low D) the motor may refuse to start

14) Which of the following is the most economical method of starting a single phase
motor ?
A) Resistance start method B) Inductance start method
C) Capacitance start method D) Split-phase method

15) Out of the following motors, which will give the highest starting torque ?
A) Universal motor B) Capacitor start motor
C) Shaded pole motor D) All have zero starting torque

16) The motor used in household refrigerators is
A) dc series motor B) dc shunt motor
C) universal motor D) single phase induction  motor

17) Short circuit ratio for turbo-alternators is usually
A) 0.1 to 0.2 B) 0.2 to 0.4 C) 0.5 to 0.7 D) 0.8 to 0.95

18) A synchronous machine having large length of the air gap will have
A) Higher noise level B) Smaller unbalanced magnetic pull
C) Lower limit of stability D) Higher value of inherent regulation

19) If synchronous motor fails to start, the probable cause could be
A) Single phasing B) Over loading at start
C) Low voltage D) Any of these

20) Turbo generators have
A) Large diameter and large core length
B) Large diameter and small core length
C) Small diameter and small core length
D) Small diameter and large core length

______________
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SLR-VB – 337

Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Monday, 22-5-2017  Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

a) Distinguish between core type and shell type transformer.

b) For transformer show that Et = K√ S.

c) Explain choice of specific magnetic loading for induction motor.

d) Derive how dispersion co-efficient affects maximum power factor of induction
motor.

e) Determine the dimensions of core and yoke for a 200 KVA, 50 Hz, single
phase core type transformer. A cruciform core is used with distance between
adjacent limbs equal to 1.6 times the width of core laminations. Assume
voltage per turn is 14, maximum flux density 1.1 web/m2, window space
factor 0.32, current density 3 A/mm2 and stacking factor = 0.9.

3. Solve any two : (10×2=20)

a) Determine the main dimensions of the core, the number of turns and the
cross-section of the conductors for 5 KVA, 11000 V/400 V, 50 Hz, 1-phase
core type distribution t/f. The net conductor area in the window is 0.6 times
the net cross section of iron in the core. Assume a square cross section of
the core, a flux density 1 wb/m2. A current density 1.4 A/mm2 and the window
space factor 0.2. The height of the window is 3 times its width.

b) Find the main dimensions of a 15 kW, 3-phase, 400 V, 50 Hz, 2810 rpm
squirrel cage I.M. having an efficiency of 0.88 and a full load power factor of 0.9.
Specific magnetic loading = 0.5 wb/m2, specific electric loading = 25000 A/m.
Take the peripheral speed as approximately 20 m/s at synchronous speed.
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c) Determine the main dimensions of 3 phase, 3 leg core type transformer, the
number of turns and the cross-section of the conductors for a 350 KVA,
11000/3300 v, star-delta, 50 Hz transformer. Assume volt per turn = 11,
maximum flux density = 1.25 wb/m2. Net cross-section of core = 0.6 d2.
Window space factor = 0.27, window proportions = 3:1, current density =
250 Amp/cm2.

SECTION – II

4. Solve any four : (5×4=20)

a) Draw the equivalent circuit diagram of single phase induction motor on the
basis of double revolving field theory.

b) Explain capacitor start phase single phase induction motor with circuit and
vector diagram.

c) Explain double revolving field theory of single phase induction motor.

d) Derive the output equation of single phase induction motor.

e) Explain salient pole synchronous machine with neat diagram.

5. Solve any two : (10×2=20)

a) Derive an expression for power in smooth cylindrical synchronous machine.

b) A 500 KVA, 3.3 KV, 50 Hz, 600 rpm, 3 phase salient pole alternator has
180 turns per phase. Estimate the length of air gap if the average flux density
is 0.54 wb/m2. The ratio of pole arc to pole pitch = 0.66, the short circuit
ratio = 1.2 and the gap extension coefficient = 1.15. The mmf required for gap
is 80% of no load field mmf. Winding factor = 0.955.

c) Find the main dimensions of a 2500 KVA, 187.5 rpm, 50 Hz, 3-phase, 3 kV,
salient pole synchronous machine. The alternator is to be vertical, water
wheel type. The specific magnetic loading is 0.6 wb/m2 and the specific
electric loading is 34000 A/m. Use circular poles with ratio of core length to
pole pitch = 0.65. Specify the type of pole conduction used if the run-away
speed is about 2 times the normal speed.

_____________________
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SLR-VB – 337
Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Monday, 22-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (1×20=20)

1) The motor used in household refrigerators is
A) dc series motor B) dc shunt motor
C) universal motor D) single phase induction  motor

2) Short circuit ratio for turbo-alternators is usually
A) 0.1 to 0.2 B) 0.2 to 0.4 C) 0.5 to 0.7 D) 0.8 to 0.95

3) A synchronous machine having large length of the air gap will have
A) Higher noise level B) Smaller unbalanced magnetic pull
C) Lower limit of stability D) Higher value of inherent regulation

4) If synchronous motor fails to start, the probable cause could be
A) Single phasing B) Over loading at start
C) Low voltage D) Any of these

5) Turbo generators have
A) Large diameter and large core length
B) Large diameter and small core length
C) Small diameter and small core length
D) Small diameter and large core length

6) The percentage of silicon in the core steel is
A) 1 to 2 percent B) 2 to 3 percent C) 4 to 6 percent D) 8 to 10 percent

7) The stacking factor will be least for
A) Square core B) Cruciform core
C) Three stepped core D) Four stepped core

P.T.O.
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8) In static transformers mechanical forces are produced due to
A) Vibrations
B) Gap between laminations
C) Interaction of current flowing in the conductor and leakage flux around it
D) None of the above

9) The thickness of laminations of the core of a power transformer usually
A) 0.003 to 0.05 mm B) 0.03 to 0.05 mm
C) 0.03 to 0.5 mm D) 3 to 5 mm

10) The heat generated in the transformer is dissipated to the surroundings mainly by
A) Conduction B) Convection C) Radiation D) All of the above

11) Power transformers should be designed to have maximum efficiency at
A) at one fourth load B) at one half load
C) at or near full load D) any of the above

12) In induction motors, small air gap ___________ power factor and _________
noise level.
A) increases, reduces B) reduces, increases
C) reduces, also reduces D) increases, also increases

13) For small induction motors, the ratio of length to pole pitch is taken as
A) 0.6 B) 1.5 C) 2.0 D) None of these

14) Which type of slots are generally used in induction motors ?
A) Open type B) Semi-closed type
C) Closed type D) None of the above

15) For avoiding cogging in induction motor the difference between the number of
stator and rotor slots should not be
A) P B) 3P C) 5P D) any of the above

16) The slip rings of wound rotor machines are made from
A) Electrolytic copper B) Brass
C) Cast iron D) Mild steel

17) In case of induction motors the ratio of length to pole pitch for minimum cost,
is taken as
A) 1.0 B) 2 to 3 C) 1.5 to 2 D) 3 to 5

18) In induction motor if the number of rotor slots is equal to the stator slots then
A) the motor will run smoothly B) the motor will mil at zero slip
C) the noise level will be low D) the motor may refuse to start

19) Which of the following is the most economical method of starting a single phase
motor ?
A) Resistance start method B) Inductance start method
C) Capacitance start method D) Split-phase method

20) Out of the following motors, which will give the highest starting torque ?
A) Universal motor B) Capacitor start motor
C) Shaded pole motor D) All have zero starting torque

______________
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SLR-VB – 337

Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Monday, 22-5-2017  Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

a) Distinguish between core type and shell type transformer.

b) For transformer show that Et = K√ S.

c) Explain choice of specific magnetic loading for induction motor.

d) Derive how dispersion co-efficient affects maximum power factor of induction
motor.

e) Determine the dimensions of core and yoke for a 200 KVA, 50 Hz, single
phase core type transformer. A cruciform core is used with distance between
adjacent limbs equal to 1.6 times the width of core laminations. Assume
voltage per turn is 14, maximum flux density 1.1 web/m2, window space
factor 0.32, current density 3 A/mm2 and stacking factor = 0.9.

3. Solve any two : (10×2=20)

a) Determine the main dimensions of the core, the number of turns and the
cross-section of the conductors for 5 KVA, 11000 V/400 V, 50 Hz, 1-phase
core type distribution t/f. The net conductor area in the window is 0.6 times
the net cross section of iron in the core. Assume a square cross section of
the core, a flux density 1 wb/m2. A current density 1.4 A/mm2 and the window
space factor 0.2. The height of the window is 3 times its width.

b) Find the main dimensions of a 15 kW, 3-phase, 400 V, 50 Hz, 2810 rpm
squirrel cage I.M. having an efficiency of 0.88 and a full load power factor of 0.9.
Specific magnetic loading = 0.5 wb/m2, specific electric loading = 25000 A/m.
Take the peripheral speed as approximately 20 m/s at synchronous speed.
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c) Determine the main dimensions of 3 phase, 3 leg core type transformer, the
number of turns and the cross-section of the conductors for a 350 KVA,
11000/3300 v, star-delta, 50 Hz transformer. Assume volt per turn = 11,
maximum flux density = 1.25 wb/m2. Net cross-section of core = 0.6 d2.
Window space factor = 0.27, window proportions = 3:1, current density =
250 Amp/cm2.

SECTION – II

4. Solve any four : (5×4=20)

a) Draw the equivalent circuit diagram of single phase induction motor on the
basis of double revolving field theory.

b) Explain capacitor start phase single phase induction motor with circuit and
vector diagram.

c) Explain double revolving field theory of single phase induction motor.

d) Derive the output equation of single phase induction motor.

e) Explain salient pole synchronous machine with neat diagram.

5. Solve any two : (10×2=20)

a) Derive an expression for power in smooth cylindrical synchronous machine.

b) A 500 KVA, 3.3 KV, 50 Hz, 600 rpm, 3 phase salient pole alternator has
180 turns per phase. Estimate the length of air gap if the average flux density
is 0.54 wb/m2. The ratio of pole arc to pole pitch = 0.66, the short circuit
ratio = 1.2 and the gap extension coefficient = 1.15. The mmf required for gap
is 80% of no load field mmf. Winding factor = 0.955.

c) Find the main dimensions of a 2500 KVA, 187.5 rpm, 50 Hz, 3-phase, 3 kV,
salient pole synchronous machine. The alternator is to be vertical, water
wheel type. The specific magnetic loading is 0.6 wb/m2 and the specific
electric loading is 34000 A/m. Use circular poles with ratio of core length to
pole pitch = 0.65. Specify the type of pole conduction used if the run-away
speed is about 2 times the normal speed.

_____________________
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SLR-VB – 337
Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Monday, 22-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (1×20=20)

1) The slip rings of wound rotor machines are made from
A) Electrolytic copper B) Brass
C) Cast iron D) Mild steel

2) In case of induction motors the ratio of length to pole pitch for minimum cost,
is taken as
A) 1.0 B) 2 to 3 C) 1.5 to 2 D) 3 to 5

3) In induction motor if the number of rotor slots is equal to the stator slots then
A) the motor will run smoothly B) the motor will mil at zero slip
C) the noise level will be low D) the motor may refuse to start

4) Which of the following is the most economical method of starting a single phase
motor ?
A) Resistance start method B) Inductance start method
C) Capacitance start method D) Split-phase method

5) Out of the following motors, which will give the highest starting torque ?
A) Universal motor B) Capacitor start motor
C) Shaded pole motor D) All have zero starting torque

6) The motor used in household refrigerators is
A) dc series motor B) dc shunt motor
C) universal motor D) single phase induction  motor

7) Short circuit ratio for turbo-alternators is usually
A) 0.1 to 0.2 B) 0.2 to 0.4 C) 0.5 to 0.7 D) 0.8 to 0.95

8) A synchronous machine having large length of the air gap will have
A) Higher noise level B) Smaller unbalanced magnetic pull
C) Lower limit of stability D) Higher value of inherent regulation

P.T.O.
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9) If synchronous motor fails to start, the probable cause could be
A) Single phasing B) Over loading at start
C) Low voltage D) Any of these

10) Turbo generators have
A) Large diameter and large core length
B) Large diameter and small core length
C) Small diameter and small core length
D) Small diameter and large core length

11) The percentage of silicon in the core steel is
A) 1 to 2 percent B) 2 to 3 percent C) 4 to 6 percent D) 8 to 10 percent

12) The stacking factor will be least for
A) Square core B) Cruciform core
C) Three stepped core D) Four stepped core

13) In static transformers mechanical forces are produced due to
A) Vibrations
B) Gap between laminations
C) Interaction of current flowing in the conductor and leakage flux around it
D) None of the above

14) The thickness of laminations of the core of a power transformer usually
A) 0.003 to 0.05 mm B) 0.03 to 0.05 mm
C) 0.03 to 0.5 mm D) 3 to 5 mm

15) The heat generated in the transformer is dissipated to the surroundings mainly by
A) Conduction B) Convection C) Radiation D) All of the above

16) Power transformers should be designed to have maximum efficiency at
A) at one fourth load B) at one half load
C) at or near full load D) any of the above

17) In induction motors, small air gap ___________ power factor and _________
noise level.
A) increases, reduces B) reduces, increases
C) reduces, also reduces D) increases, also increases

18) For small induction motors, the ratio of length to pole pitch is taken as
A) 0.6 B) 1.5 C) 2.0 D) None of these

19) Which type of slots are generally used in induction motors ?
A) Open type B) Semi-closed type
C) Closed type D) None of the above

20) For avoiding cogging in induction motor the difference between the number of
stator and rotor slots should not be
A) P B) 3P C) 5P D) any of the above

______________
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SLR-VB – 337

Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Monday, 22-5-2017  Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

a) Distinguish between core type and shell type transformer.

b) For transformer show that Et = K√ S.

c) Explain choice of specific magnetic loading for induction motor.

d) Derive how dispersion co-efficient affects maximum power factor of induction
motor.

e) Determine the dimensions of core and yoke for a 200 KVA, 50 Hz, single
phase core type transformer. A cruciform core is used with distance between
adjacent limbs equal to 1.6 times the width of core laminations. Assume
voltage per turn is 14, maximum flux density 1.1 web/m2, window space
factor 0.32, current density 3 A/mm2 and stacking factor = 0.9.

3. Solve any two : (10×2=20)

a) Determine the main dimensions of the core, the number of turns and the
cross-section of the conductors for 5 KVA, 11000 V/400 V, 50 Hz, 1-phase
core type distribution t/f. The net conductor area in the window is 0.6 times
the net cross section of iron in the core. Assume a square cross section of
the core, a flux density 1 wb/m2. A current density 1.4 A/mm2 and the window
space factor 0.2. The height of the window is 3 times its width.

b) Find the main dimensions of a 15 kW, 3-phase, 400 V, 50 Hz, 2810 rpm
squirrel cage I.M. having an efficiency of 0.88 and a full load power factor of 0.9.
Specific magnetic loading = 0.5 wb/m2, specific electric loading = 25000 A/m.
Take the peripheral speed as approximately 20 m/s at synchronous speed.
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c) Determine the main dimensions of 3 phase, 3 leg core type transformer, the
number of turns and the cross-section of the conductors for a 350 KVA,
11000/3300 v, star-delta, 50 Hz transformer. Assume volt per turn = 11,
maximum flux density = 1.25 wb/m2. Net cross-section of core = 0.6 d2.
Window space factor = 0.27, window proportions = 3:1, current density =
250 Amp/cm2.

SECTION – II

4. Solve any four : (5×4=20)

a) Draw the equivalent circuit diagram of single phase induction motor on the
basis of double revolving field theory.

b) Explain capacitor start phase single phase induction motor with circuit and
vector diagram.

c) Explain double revolving field theory of single phase induction motor.

d) Derive the output equation of single phase induction motor.

e) Explain salient pole synchronous machine with neat diagram.

5. Solve any two : (10×2=20)

a) Derive an expression for power in smooth cylindrical synchronous machine.

b) A 500 KVA, 3.3 KV, 50 Hz, 600 rpm, 3 phase salient pole alternator has
180 turns per phase. Estimate the length of air gap if the average flux density
is 0.54 wb/m2. The ratio of pole arc to pole pitch = 0.66, the short circuit
ratio = 1.2 and the gap extension coefficient = 1.15. The mmf required for gap
is 80% of no load field mmf. Winding factor = 0.955.

c) Find the main dimensions of a 2500 KVA, 187.5 rpm, 50 Hz, 3-phase, 3 kV,
salient pole synchronous machine. The alternator is to be vertical, water
wheel type. The specific magnetic loading is 0.6 wb/m2 and the specific
electric loading is 34000 A/m. Use circular poles with ratio of core length to
pole pitch = 0.65. Specify the type of pole conduction used if the run-away
speed is about 2 times the normal speed.

_____________________
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SLR-VB – 337
Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Monday, 22-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (1×20=20)

1) Power transformers should be designed to have maximum efficiency at
A) at one fourth load B) at one half load
C) at or near full load D) any of the above

2) In induction motors, small air gap ___________ power factor and _________
noise level.
A) increases, reduces B) reduces, increases
C) reduces, also reduces D) increases, also increases

3) For small induction motors, the ratio of length to pole pitch is taken as
A) 0.6 B) 1.5 C) 2.0 D) None of these

4) Which type of slots are generally used in induction motors ?
A) Open type B) Semi-closed type
C) Closed type D) None of the above

5) For avoiding cogging in induction motor the difference between the number of
stator and rotor slots should not be
A) P B) 3P C) 5P D) any of the above

6) The slip rings of wound rotor machines are made from
A) Electrolytic copper B) Brass
C) Cast iron D) Mild steel

7) In case of induction motors the ratio of length to pole pitch for minimum cost,
is taken as
A) 1.0 B) 2 to 3 C) 1.5 to 2 D) 3 to 5

8) In induction motor if the number of rotor slots is equal to the stator slots then
A) the motor will run smoothly B) the motor will mil at zero slip
C) the noise level will be low D) the motor may refuse to start

P.T.O.
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9) Which of the following is the most economical method of starting a single phase
motor ?
A) Resistance start method B) Inductance start method
C) Capacitance start method D) Split-phase method

10) Out of the following motors, which will give the highest starting torque ?
A) Universal motor B) Capacitor start motor
C) Shaded pole motor D) All have zero starting torque

11) The motor used in household refrigerators is
A) dc series motor B) dc shunt motor
C) universal motor D) single phase induction  motor

12) Short circuit ratio for turbo-alternators is usually
A) 0.1 to 0.2 B) 0.2 to 0.4 C) 0.5 to 0.7 D) 0.8 to 0.95

13) A synchronous machine having large length of the air gap will have
A) Higher noise level B) Smaller unbalanced magnetic pull
C) Lower limit of stability D) Higher value of inherent regulation

14) If synchronous motor fails to start, the probable cause could be
A) Single phasing B) Over loading at start
C) Low voltage D) Any of these

15) Turbo generators have
A) Large diameter and large core length
B) Large diameter and small core length
C) Small diameter and small core length
D) Small diameter and large core length

16) The percentage of silicon in the core steel is
A) 1 to 2 percent B) 2 to 3 percent C) 4 to 6 percent D) 8 to 10 percent

17) The stacking factor will be least for
A) Square core B) Cruciform core
C) Three stepped core D) Four stepped core

18) In static transformers mechanical forces are produced due to
A) Vibrations
B) Gap between laminations
C) Interaction of current flowing in the conductor and leakage flux around it
D) None of the above

19) The thickness of laminations of the core of a power transformer usually
A) 0.003 to 0.05 mm B) 0.03 to 0.05 mm
C) 0.03 to 0.5 mm D) 3 to 5 mm

20) The heat generated in the transformer is dissipated to the surroundings mainly by
A) Conduction B) Convection C) Radiation D) All of the above

______________
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Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Monday, 22-5-2017  Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

a) Distinguish between core type and shell type transformer.

b) For transformer show that Et = K√ S.

c) Explain choice of specific magnetic loading for induction motor.

d) Derive how dispersion co-efficient affects maximum power factor of induction
motor.

e) Determine the dimensions of core and yoke for a 200 KVA, 50 Hz, single
phase core type transformer. A cruciform core is used with distance between
adjacent limbs equal to 1.6 times the width of core laminations. Assume
voltage per turn is 14, maximum flux density 1.1 web/m2, window space
factor 0.32, current density 3 A/mm2 and stacking factor = 0.9.

3. Solve any two : (10×2=20)

a) Determine the main dimensions of the core, the number of turns and the
cross-section of the conductors for 5 KVA, 11000 V/400 V, 50 Hz, 1-phase
core type distribution t/f. The net conductor area in the window is 0.6 times
the net cross section of iron in the core. Assume a square cross section of
the core, a flux density 1 wb/m2. A current density 1.4 A/mm2 and the window
space factor 0.2. The height of the window is 3 times its width.

b) Find the main dimensions of a 15 kW, 3-phase, 400 V, 50 Hz, 2810 rpm
squirrel cage I.M. having an efficiency of 0.88 and a full load power factor of 0.9.
Specific magnetic loading = 0.5 wb/m2, specific electric loading = 25000 A/m.
Take the peripheral speed as approximately 20 m/s at synchronous speed.
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c) Determine the main dimensions of 3 phase, 3 leg core type transformer, the
number of turns and the cross-section of the conductors for a 350 KVA,
11000/3300 v, star-delta, 50 Hz transformer. Assume volt per turn = 11,
maximum flux density = 1.25 wb/m2. Net cross-section of core = 0.6 d2.
Window space factor = 0.27, window proportions = 3:1, current density =
250 Amp/cm2.

SECTION – II

4. Solve any four : (5×4=20)

a) Draw the equivalent circuit diagram of single phase induction motor on the
basis of double revolving field theory.

b) Explain capacitor start phase single phase induction motor with circuit and
vector diagram.

c) Explain double revolving field theory of single phase induction motor.

d) Derive the output equation of single phase induction motor.

e) Explain salient pole synchronous machine with neat diagram.

5. Solve any two : (10×2=20)

a) Derive an expression for power in smooth cylindrical synchronous machine.

b) A 500 KVA, 3.3 KV, 50 Hz, 600 rpm, 3 phase salient pole alternator has
180 turns per phase. Estimate the length of air gap if the average flux density
is 0.54 wb/m2. The ratio of pole arc to pole pitch = 0.66, the short circuit
ratio = 1.2 and the gap extension coefficient = 1.15. The mmf required for gap
is 80% of no load field mmf. Winding factor = 0.955.

c) Find the main dimensions of a 2500 KVA, 187.5 rpm, 50 Hz, 3-phase, 3 kV,
salient pole synchronous machine. The alternator is to be vertical, water
wheel type. The specific magnetic loading is 0.6 wb/m2 and the specific
electric loading is 34000 A/m. Use circular poles with ratio of core length to
pole pitch = 0.65. Specify the type of pole conduction used if the run-away
speed is about 2 times the normal speed.

_____________________
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B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Tuesday, 23-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer

Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose correct alternatives : (20×1=20)

1) The process of ionisation is brought about by
a) Positive ions only b) Photons only c) Metastables only d) All of the above

2) The value of Townsends second ionization coefficient has
a) High value for low E/p ratio b) Low value for low E/p ratio
c) No relation with E/p ratio d) No application if the gas pressure is low

3) If p is the pressure of gas and d the distance of separation between the electrodes, the discharge
voltage according to Paschen’s law is directly proportional to
a) p b) d c) pd d) None of the above

4) The breakdown voltage of a specimen is 65 kV at STP. The breakdown voltage at 73 cm Hg
pressure and 35° C is
a) 69 kV b) 63.25 kV c) 64.33 kV d) 60.39 kV

5) All parameters remaining same, the breakdown voltage is
a) Higher with negative polarity at all pressures b) Lower with negative polarity at all pressures
c) Higher with negative polarity at low pressures d) None of the above

6) Liquids with solid impurities
a) Have higher dielectric strength
b) Of large size have higher dielectric strength
c) Has lower dielectric strength as compared to pure liquids
d) None of the above

7) The electric field in a gas bubble which is immersed in a liquid of permittivity zε  is
a) Higher than that of  the field in the liquid b) Lower than that of the field in the liquid
c) Same as that in the liquid d) None of the above is always true

8) In order to prevent an excessive evaporation of the aromatics during reconditioning of transformer
oil using filtrations under vacuum, the vapour pressure should be

a) Less than 10–4 torr b) Less than 10–2 torr

c) Less than 10–1 torr d) None of the above
P.T.O.
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9) During reconditioning of transformer oil it is economical to use electrostatic filters if the water
content of oil is
a) Greater than 4 ppm b) Greater than 2 ppm
c) Less than 2 ppm d) Electrostatic filters are never used

10) The breakdown of solid materials is roughly given by
a) Vbtb = constant b) Vb ln tb = constant
c) tb ln Vb = constant d) None of the above

11) While conducting intrinsic dielectric strength on a specimen, its shape should be so prepared that
a) The electric stress is high at its centre
b) The electric stress is high at its corner
c) The electric stress is same all along the sample
d) No definite consideration

12) In case of impulse thermal breakdown of solid insulating materials, the critical electric filed is
a) Proportional to critical absolute temperature
b) Proportional to square of critical absolute temperature
c) Proportional to square of T0
d) None of the above is true

13) The insulation of the modern EHV lines is designed based on
a) The lightening voltage b) The switching voltage
c) Corona d) RI

14) High voltage d.c. testing for HV machines is resorted because
a) Certain conclusions regarding the continuous ageing of an insulation can be drawn
b) The stress distribution is a representation of the service condition
c) Standardisation on the magnitude of voltage to be applied is available
d) The stresses do not damage the coil and insulation

15) The velocity of a travelling wave through a cable of relative permittivity 9 is
a) 9 × 108 m/sec b) 3 × 108 m/sec c) 108 m/sec d) 2 × 108 m/sec

16) Partial discharge  can be detected by
a) Listening to hissing sound b) A high tan δ
c) Optical methods d) All of the above

17) Non-destructive testing methods require measurement of
a) dielectric strength b) insulation resistance
c) tan δ d) a) and b)
e) b) and c)

18) The mechanism responsible for dielectric loss in a dielectric are
a) Conduction b) Polarisation
c) Ionisation d) a) and b)
e) b) and c)

19) Protective resistance to be connected between the sphere gap and the test equipment is required
while measuring
a) Power frequency and higher frequency a.c. voltage
b) Power frequency and  impulse voltage
c) Higher frequency a.c. voltages and impulse voltage
d) All kinds of voltages

20) High frequency and impulse currents are measured using
a) Resistive shunts b) Inductive elements
c) Hall and Farady effect devices d) All of the above

______________
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Seat
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 B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Tuesday, 23-5-2017 Marks : 80
Time : 3.00 p.m to 6.00 p.m.

Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

II. Solve any four : (4×5=20)

a) Explain surge voltages and their distribution.

b) Explain practical considerations in using gases for insulation purposes.

c) Write a short note on conduction and breakdown in commercial liquids.

d) Write a short note on break-down of composite insulation.

e) A steady current of 600 μ A flows through the plane electrode separated by a distance of 0.5 cm
when a voltage of 10 kV is applied. Determine the Townsend’s first ionization coefficient if a current
of 60 μ A flows when the distance of separation is reduced  to 0.1 cm and the field is kept constant
at the previous value.

III. Solve any two : (2×10=20)

a) Derive the following expression by using townsend second ionisation coefficient 
)1e(1

en
n

d

d
0

−ν−
= α

α
.

b)  i) Write a short note on liquids as insulators.

ii) Write a short note on conduction and break-down in pure liquids.

c) Explain electromechanical break-down and break-downs of solid dielectrics in practice.

SECTION – II

IV. Solve any four : (4×5=20)

a) Explain in short generation of HVDC/HVAC.

b) Explain sphere gap.

c) Explain briefly various tests to be carried out on a bushing.

d) Write a short note on grounding of impulse testing laboratories.

e) Write a short note on CRO for impulse voltage and current.

V. Solve any two : (2×10=20)

a) Explain tripping and control of impulse generators.

b) Discuss various methods of measuring high d.c. and a.c. voltages.

c) Discuss the test facilities, activity and studies in high voltage laboratories.
_____________________
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B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Tuesday, 23-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer

Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose correct alternatives : (20×1=20)
1) Partial discharge  can be detected by

a) Listening to hissing sound b) A high tan δ
c) Optical methods d) All of the above

2) Non-destructive testing methods require measurement of
a) dielectric strength b) insulation resistance

c) tan δ d) a) and b)

e) b) and c)
3) The mechanism responsible for dielectric loss in a dielectric are

a) Conduction b) Polarisation
c) Ionisation d) a) and b)
e) b) and c)

4) Protective resistance to be connected between the sphere gap and the test equipment is required
while measuring
a) Power frequency and higher frequency a.c. voltage
b) Power frequency and  impulse voltage
c) Higher frequency a.c. voltages and impulse voltage
d) All kinds of voltages

5) High frequency and impulse currents are measured using
a) Resistive shunts b) Inductive elements

c) Hall and Farady effect devices d) All of the above

6) The process of ionisation is brought about by
a) Positive ions only b) Photons only c) Metastables only d) All of the above

7) The value of Townsends second ionization coefficient has
a) High value for low E/p ratio b) Low value for low E/p ratio
c) No relation with E/p ratio d) No application if the gas pressure is low

8) If p is the pressure of gas and d the distance of separation between the electrodes, the discharge
voltage according to Paschen’s law is directly proportional to
a) p b) d c) pd d) None of the above

P.T.O.
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9) The breakdown voltage of a specimen is 65 kV at STP. The breakdown voltage at 73 cm Hg
pressure and 35° C is
a) 69 kV b) 63.25 kV c) 64.33 kV d) 60.39 kV

10) All parameters remaining same, the breakdown voltage is
a) Higher with negative polarity at all pressures b) Lower with negative polarity at all pressures
c) Higher with negative polarity at low pressures d) None of the above

11) Liquids with solid impurities
a) Have higher dielectric strength
b) Of large size have higher dielectric strength
c) Has lower dielectric strength as compared to pure liquids
d) None of the above

12) The electric field in a gas bubble which is immersed in a liquid of permittivity zε  is
a) Higher than that of  the field in the liquid b) Lower than that of the field in the liquid
c) Same as that in the liquid d) None of the above is always true

13) In order to prevent an excessive evaporation of the aromatics during reconditioning of transformer
oil using filtrations under vacuum, the vapour pressure should be
a) Less than 10–4 torr b) Less than 10–2 torr
c) Less than 10–1 torr d) None of the above

14) During reconditioning of transformer oil it is economical to use electrostatic filters if the water
content of oil is
a) Greater than 4 ppm b) Greater than 2 ppm
c) Less than 2 ppm d) Electrostatic filters are never used

15) The breakdown of solid materials is roughly given by
a) Vbtb = constant b) Vb ln tb = constant
c) tb ln Vb = constant d) None of the above

16) While conducting intrinsic dielectric strength on a specimen, its shape should be so prepared that
a) The electric stress is high at its centre
b) The electric stress is high at its corner
c) The electric stress is same all along the sample
d) No definite consideration

17) In case of impulse thermal breakdown of solid insulating materials, the critical electric filed is
a) Proportional to critical absolute temperature
b) Proportional to square of critical absolute temperature
c) Proportional to square of T0
d) None of the above is true

18) The insulation of the modern EHV lines is designed based on
a) The lightening voltage b) The switching voltage
c) Corona d) RI

19) High voltage d.c. testing for HV machines is resorted because
a) Certain conclusions regarding the continuous ageing of an insulation can be drawn
b) The stress distribution is a representation of the service condition
c) Standardisation on the magnitude of voltage to be applied is available
d) The stresses do not damage the coil and insulation

20) The velocity of a travelling wave through a cable of relative permittivity 9 is
a) 9 × 108 m/sec b) 3 × 108 m/sec c) 108 m/sec d) 2 × 108 m/sec

______________
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 B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Tuesday, 23-5-2017 Marks : 80
Time : 3.00 p.m to 6.00 p.m.

Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

II. Solve any four : (4×5=20)

a) Explain surge voltages and their distribution.

b) Explain practical considerations in using gases for insulation purposes.

c) Write a short note on conduction and breakdown in commercial liquids.

d) Write a short note on break-down of composite insulation.

e) A steady current of 600 μ A flows through the plane electrode separated by a distance of 0.5 cm
when a voltage of 10 kV is applied. Determine the Townsend’s first ionization coefficient if a current
of 60 μ A flows when the distance of separation is reduced  to 0.1 cm and the field is kept constant
at the previous value.

III. Solve any two : (2×10=20)

a) Derive the following expression by using townsend second ionisation coefficient 
)1e(1

en
n

d

d
0

−ν−
= α

α
.

b)  i) Write a short note on liquids as insulators.

ii) Write a short note on conduction and break-down in pure liquids.

c) Explain electromechanical break-down and break-downs of solid dielectrics in practice.

SECTION – II

IV. Solve any four : (4×5=20)

a) Explain in short generation of HVDC/HVAC.

b) Explain sphere gap.

c) Explain briefly various tests to be carried out on a bushing.

d) Write a short note on grounding of impulse testing laboratories.

e) Write a short note on CRO for impulse voltage and current.

V. Solve any two : (2×10=20)

a) Explain tripping and control of impulse generators.

b) Discuss various methods of measuring high d.c. and a.c. voltages.

c) Discuss the test facilities, activity and studies in high voltage laboratories.
_____________________
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B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Tuesday, 23-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer

Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose correct alternatives : (20×1=20)
1) While conducting intrinsic dielectric strength on a specimen, its shape should be so prepared that

a) The electric stress is high at its centre
b) The electric stress is high at its corner
c) The electric stress is same all along the sample
d) No definite consideration

2) In case of impulse thermal breakdown of solid insulating materials, the critical electric filed is
a) Proportional to critical absolute temperature
b) Proportional to square of critical absolute temperature
c) Proportional to square of T0
d) None of the above is true

3) The insulation of the modern EHV lines is designed based on
a) The lightening voltage b) The switching voltage
c) Corona d) RI

4) High voltage d.c. testing for HV machines is resorted because
a) Certain conclusions regarding the continuous ageing of an insulation can be drawn
b) The stress distribution is a representation of the service condition
c) Standardisation on the magnitude of voltage to be applied is available
d) The stresses do not damage the coil and insulation

5) The velocity of a travelling wave through a cable of relative permittivity 9 is
a) 9 × 108 m/sec b) 3 × 108 m/sec c) 108 m/sec d) 2 × 108 m/sec

6) Partial discharge  can be detected by

a) Listening to hissing sound b) A high tan δ
c) Optical methods d) All of the above

7) Non-destructive testing methods require measurement of
a) dielectric strength b) insulation resistance

c) tan δ d) a) and b)

e) b) and c)

P.T.O.
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8) The mechanism responsible for dielectric loss in a dielectric are
a) Conduction b) Polarisation
c) Ionisation d) a) and b)
e) b) and c)

9) Protective resistance to be connected between the sphere gap and the test equipment is required
while measuring
a) Power frequency and higher frequency a.c. voltage
b) Power frequency and  impulse voltage
c) Higher frequency a.c. voltages and impulse voltage
d) All kinds of voltages

10) High frequency and impulse currents are measured using
a) Resistive shunts b) Inductive elements
c) Hall and Farady effect devices d) All of the above

11) The process of ionisation is brought about by
a) Positive ions only b) Photons only c) Metastables only d) All of the above

12) The value of Townsends second ionization coefficient has
a) High value for low E/p ratio b) Low value for low E/p ratio
c) No relation with E/p ratio d) No application if the gas pressure is low

13) If p is the pressure of gas and d the distance of separation between the electrodes, the discharge
voltage according to Paschen’s law is directly proportional to
a) p b) d c) pd d) None of the above

14) The breakdown voltage of a specimen is 65 kV at STP. The breakdown voltage at 73 cm Hg
pressure and 35° C is
a) 69 kV b) 63.25 kV c) 64.33 kV d) 60.39 kV

15) All parameters remaining same, the breakdown voltage is
a) Higher with negative polarity at all pressures b) Lower with negative polarity at all pressures
c) Higher with negative polarity at low pressures d) None of the above

16) Liquids with solid impurities
a) Have higher dielectric strength
b) Of large size have higher dielectric strength
c) Has lower dielectric strength as compared to pure liquids
d) None of the above

17) The electric field in a gas bubble which is immersed in a liquid of permittivity zε  is
a) Higher than that of  the field in the liquid b) Lower than that of the field in the liquid
c) Same as that in the liquid d) None of the above is always true

18) In order to prevent an excessive evaporation of the aromatics during reconditioning of transformer
oil using filtrations under vacuum, the vapour pressure should be
a) Less than 10–4 torr b) Less than 10–2 torr
c) Less than 10–1 torr d) None of the above

19) During reconditioning of transformer oil it is economical to use electrostatic filters if the water
content of oil is
a) Greater than 4 ppm b) Greater than 2 ppm
c) Less than 2 ppm d) Electrostatic filters are never used

20) The breakdown of solid materials is roughly given by
a) Vbtb = constant b) Vb ln tb = constant
c) tb ln Vb = constant d) None of the above

______________
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 B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Tuesday, 23-5-2017 Marks : 80
Time : 3.00 p.m to 6.00 p.m.

Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

II. Solve any four : (4×5=20)

a) Explain surge voltages and their distribution.

b) Explain practical considerations in using gases for insulation purposes.

c) Write a short note on conduction and breakdown in commercial liquids.

d) Write a short note on break-down of composite insulation.

e) A steady current of 600 μ A flows through the plane electrode separated by a distance of 0.5 cm
when a voltage of 10 kV is applied. Determine the Townsend’s first ionization coefficient if a current
of 60 μ A flows when the distance of separation is reduced  to 0.1 cm and the field is kept constant
at the previous value.

III. Solve any two : (2×10=20)

a) Derive the following expression by using townsend second ionisation coefficient 
)1e(1

en
n

d

d
0

−ν−
= α

α
.

b)  i) Write a short note on liquids as insulators.

ii) Write a short note on conduction and break-down in pure liquids.

c) Explain electromechanical break-down and break-downs of solid dielectrics in practice.

SECTION – II

IV. Solve any four : (4×5=20)

a) Explain in short generation of HVDC/HVAC.

b) Explain sphere gap.

c) Explain briefly various tests to be carried out on a bushing.

d) Write a short note on grounding of impulse testing laboratories.

e) Write a short note on CRO for impulse voltage and current.

V. Solve any two : (2×10=20)

a) Explain tripping and control of impulse generators.

b) Discuss various methods of measuring high d.c. and a.c. voltages.

c) Discuss the test facilities, activity and studies in high voltage laboratories.
_____________________
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B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Tuesday, 23-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer

Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose correct alternatives : (20×1=20)
1) Liquids with solid impurities

a) Have higher dielectric strength
b) Of large size have higher dielectric strength
c) Has lower dielectric strength as compared to pure liquids
d) None of the above

2) The electric field in a gas bubble which is immersed in a liquid of permittivity zε  is

a) Higher than that of  the field in the liquid b) Lower than that of the field in the liquid
c) Same as that in the liquid d) None of the above is always true

3) In order to prevent an excessive evaporation of the aromatics during reconditioning of transformer
oil using filtrations under vacuum, the vapour pressure should be
a) Less than 10–4 torr b) Less than 10–2 torr
c) Less than 10–1 torr d) None of the above

4) During reconditioning of transformer oil it is economical to use electrostatic filters if the water
content of oil is
a) Greater than 4 ppm b) Greater than 2 ppm
c) Less than 2 ppm d) Electrostatic filters are never used

5) The breakdown of solid materials is roughly given by
a) Vbtb = constant b) Vb ln tb = constant
c) tb ln Vb = constant d) None of the above

6) While conducting intrinsic dielectric strength on a specimen, its shape should be so prepared that
a) The electric stress is high at its centre
b) The electric stress is high at its corner
c) The electric stress is same all along the sample
d) No definite consideration

7) In case of impulse thermal breakdown of solid insulating materials, the critical electric filed is
a) Proportional to critical absolute temperature
b) Proportional to square of critical absolute temperature
c) Proportional to square of T0
d) None of the above is true P.T.O.
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8) The insulation of the modern EHV lines is designed based on
a) The lightening voltage b) The switching voltage
c) Corona d) RI

9) High voltage d.c. testing for HV machines is resorted because
a) Certain conclusions regarding the continuous ageing of an insulation can be drawn
b) The stress distribution is a representation of the service condition
c) Standardisation on the magnitude of voltage to be applied is available
d) The stresses do not damage the coil and insulation

10) The velocity of a travelling wave through a cable of relative permittivity 9 is
a) 9 × 108 m/sec b) 3 × 108 m/sec c) 108 m/sec d) 2 × 108 m/sec

11) Partial discharge  can be detected by
a) Listening to hissing sound b) A high tan δ
c) Optical methods d) All of the above

12) Non-destructive testing methods require measurement of
a) dielectric strength b) insulation resistance
c) tan δ d) a) and b)
e) b) and c)

13) The mechanism responsible for dielectric loss in a dielectric are
a) Conduction b) Polarisation
c) Ionisation d) a) and b)
e) b) and c)

14) Protective resistance to be connected between the sphere gap and the test equipment is required
while measuring
a) Power frequency and higher frequency a.c. voltage
b) Power frequency and  impulse voltage
c) Higher frequency a.c. voltages and impulse voltage
d) All kinds of voltages

15) High frequency and impulse currents are measured using
a) Resistive shunts b) Inductive elements
c) Hall and Farady effect devices d) All of the above

16) The process of ionisation is brought about by
a) Positive ions only b) Photons only c) Metastables only d) All of the above

17) The value of Townsends second ionization coefficient has
a) High value for low E/p ratio b) Low value for low E/p ratio
c) No relation with E/p ratio d) No application if the gas pressure is low

18) If p is the pressure of gas and d the distance of separation between the electrodes, the discharge
voltage according to Paschen’s law is directly proportional to
a) p b) d c) pd d) None of the above

19) The breakdown voltage of a specimen is 65 kV at STP. The breakdown voltage at 73 cm Hg
pressure and 35° C is
a) 69 kV b) 63.25 kV c) 64.33 kV d) 60.39 kV

20) All parameters remaining same, the breakdown voltage is
a) Higher with negative polarity at all pressures b) Lower with negative polarity at all pressures
c) Higher with negative polarity at low pressures d) None of the above

______________
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Seat
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 B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Tuesday, 23-5-2017 Marks : 80
Time : 3.00 p.m to 6.00 p.m.

Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

II. Solve any four : (4×5=20)

a) Explain surge voltages and their distribution.

b) Explain practical considerations in using gases for insulation purposes.

c) Write a short note on conduction and breakdown in commercial liquids.

d) Write a short note on break-down of composite insulation.

e) A steady current of 600 μ A flows through the plane electrode separated by a distance of 0.5 cm
when a voltage of 10 kV is applied. Determine the Townsend’s first ionization coefficient if a current
of 60 μ A flows when the distance of separation is reduced  to 0.1 cm and the field is kept constant
at the previous value.

III. Solve any two : (2×10=20)

a) Derive the following expression by using townsend second ionisation coefficient 
)1e(1

en
n

d

d
0

−ν−
= α

α
.

b)  i) Write a short note on liquids as insulators.

ii) Write a short note on conduction and break-down in pure liquids.

c) Explain electromechanical break-down and break-downs of solid dielectrics in practice.

SECTION – II

IV. Solve any four : (4×5=20)

a) Explain in short generation of HVDC/HVAC.

b) Explain sphere gap.

c) Explain briefly various tests to be carried out on a bushing.

d) Write a short note on grounding of impulse testing laboratories.

e) Write a short note on CRO for impulse voltage and current.

V. Solve any two : (2×10=20)

a) Explain tripping and control of impulse generators.

b) Discuss various methods of measuring high d.c. and a.c. voltages.

c) Discuss the test facilities, activity and studies in high voltage laboratories.
_____________________
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B.E. (Electrical Engineering) (Part – II) Examination, 2017
POWER QUALITY (Elective – II)

Day and Date : Tuesday, 23-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Sag is also known as
a) Glitch b) Brownout c) Outage d) Dip

2) IEEE standard 1100 is related to
a) Power Quality monitoring b) Flicker
c) Harmonics d) Grounding

3) Time duration for instantaneous short duration variations is
a) 30 cycles to 3 sec b) 0.5 to 30 cycles
c) 3 sec to 1 min d) 1 min to 3 min

4) Percentage unbalance can be described as

a) %100
v
v

2

0 × b) %100
v
v

1

0 × c) %100
v
v

1

2 × d) Either b or c

5) Minimum voltage sag ride through capability of equipment A and B are 80% and
50% respectively. Which device will be more immune to voltage sag ?
a) Equipment A
b) Equipment B
c) Both equipments will have same sensitivity to voltage sag
d) None of above

6) Main sources of transient overvoltage in power system are
a) Capacitor switching b) Lighting
c) Arc furnace d) Both a and b

7) As we move from load to source the cost of power quality protection device
a) Goes on increasing b) Goes on decreasing
c) Remains same d) None of above

8) Ferroresonant transformer is __________ transformer.
a) Step up b) Step down c) One to one d) None of above

P.T.O.
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9) To have minimum transients due to capacitor switching; capacitor must be switched
ON at the instant when
a) Voltage across capacitor is zero
b) Current through capacitor is zero
c) Voltage across capacitor is maximum
d) None of above

10) Duration of transients produced by capacitor switching depends on value of
a) Capacitance b) System inductance
c) Resistance d) None of above

11) According to IEC definition, Individual Harmonic Distortion of fundamental is
a) 100% b) Less than 100%
c) More than 100% d) None of above

12) Which of the following is not a source of harmonics in a power system ?
a) DC drives b) PWM drives
c) Incandescent lamp d) Printers

13) Triplen harmonics have _________ phase sequence.
a) Positive b) Negative c) Zero d) None of these

14) The dominant harmonics in a 6 pulse converter is
a) Third b) Fifth c) Seventh d) Ninth

15) Controlling harmonic current distortion is the responsibility of
a) End-user b) Utility c) Both a and b d) None of these

16) Single tuned shunt passive filter will act _________ at fundamental frequency.
a) Inductive b) Resistive c) Capacitive d) None of these

17) In effectively grounded system; the ratio of zero sequence reactance to positive
sequence reactance (X0/X1) is positive and less than
a) 2 b) 3 c) 1 d) 4

18) Reactive power to be injected by capacitor to improve the power factor of load

from 1cos φ  to cos 2φ  is given by

a) KW(tan 1φ  – tan 2φ ) b) KW(cos 1φ  – cos 2φ )

c) KVA(tan 1φ  – tan 2φ ) d) KVA(cos 1φ  – cos 2φ )

19) Power quality monitoring instrument should be located as close as possible to
a) Service entrance
b) Primary side of distribution transformer
c) Equipment affected due to poor power quality
d) None of these

20) In windowed FFT technique; to detect low frequency event; the width of window
will be
a) Increased b) Decreased
c) Remains same d) None of above

______________
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Seat
No.

B.E. (Electrical Engineering) (Part – II) Examination, 2017
POWER QUALITY (Elective – II)

Day and Date : Tuesday, 23-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four questions : (4×5=20)
1) Explain power quality susceptibility criteria.
2) With neat diagram, define; explain the causes and effects of undervoltage.
3) With neat diagram explain CBEMA curve.
4) Define power quality. What are the responsibilities of utility, consumer and

equipment manufacturer’s regarding power quality.
5) Explain with neat diagram working of rotary UPS.
6) Explain with neat diagram fundamental principle of protection of equipment against

voltage sag.

3. Solve any two questions : (2×10=20)

1) Explain with neat diagram working of following equipments.

a) Online UPS b) Voltage regulator

2) With neat waveform define, explain the causes and effects of the following power
quality problems :

a) Noise b) Flicker

3) Explain with neat diagram transients produced by

a) Single capacitor switching

b) Back-to-back capacitor switching.

SECTION – II

4. Solve any four questions : (4×5=20)

1) Explain with equation how following electric parameters get affected in presence
of harmonics :

a) RMS voltage b) Active Power c) Reactive Power.

2) Define following terms :

a) Triplen harmonics b) Interharmonics c) K-factor of transformer.
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3) Explain different drawbacks of poor power factor. Enlist different methods of
improving power factor.

4) Define grounding. Explain reasons of grounding.

5) Define power quality monitoring. What is the cost of poor power quality ?

6) 12 pulse PWM variable speed drive has following specifications :

Output : 0 to 250 V, 0 – 150 Hz, 10A, 6KVA Harmonic spectrum for the drive is as
given in the table :

Order 1 3 11 13 15 17 23 25 35 37

Angle
(Degree)

00 250 320 −340 1230 450 270 −560 150 670

Magnitude
r.m.s.
% of

fundamental

100 4 40 30 5 3 20 15 5 4

Calculate total harmonic distortion in current.

5. Solve any two questions : (2×10=20)

1) Voltage and currents are analyzed at the load center and are established as
follows :

)160t5sin(20)60t3sin(10tsin220{2)t(v °+ω+°+ω+ω=
)}65t13sin(14)55t11sin(30)84t7sin(24 °−ω+°+ω+°−ω+

)65t5sin(5)90t3sin(3)10tsin(22{2)t(i °+ω+°−ω+°−ω=
)}65t13sin(5.3)99t11sin(5.4)49t7sin(4 °−ω+°−ω+°−ω+

Calculate the following :

a) RMS voltage due to harmonic components
b) Equivalent rms current
c) Displacement power factor
d) Voltage distortion power
e) Current distortion power
f) Total Harmonic Distortion in current.

2) Explain with neat diagram following grounding systems :
a) Properly grounded electrical system.
b) Isolated grounded electrical system.

3) Define power quality monitoring. Enlist different power quality measurement
equipments. Explain the windowed FFT technique for power quality monitoring
and analysis.

____________________
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Seat
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B.E. (Electrical Engineering) (Part – II) Examination, 2017
POWER QUALITY (Elective – II)

Day and Date : Tuesday, 23-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Single tuned shunt passive filter will act _________ at fundamental frequency.
a) Inductive b) Resistive c) Capacitive d) None of these

2) In effectively grounded system; the ratio of zero sequence reactance to positive
sequence reactance (X0/X1) is positive and less than
a) 2 b) 3 c) 1 d) 4

3) Reactive power to be injected by capacitor to improve the power factor of load

from 1cos φ  to cos 2φ  is given by

a) KW(tan 1φ  – tan 2φ ) b) KW(cos 1φ  – cos 2φ )

c) KVA(tan 1φ  – tan 2φ ) d) KVA(cos 1φ  – cos 2φ )

4) Power quality monitoring instrument should be located as close as possible to
a) Service entrance
b) Primary side of distribution transformer
c) Equipment affected due to poor power quality
d) None of these

5) In windowed FFT technique; to detect low frequency event; the width of window
will be
a) Increased b) Decreased
c) Remains same d) None of above

6) Sag is also known as
a) Glitch b) Brownout c) Outage d) Dip

7) IEEE standard 1100 is related to
a) Power Quality monitoring b) Flicker
c) Harmonics d) Grounding

8) Time duration for instantaneous short duration variations is
a) 30 cycles to 3 sec b) 0.5 to 30 cycles
c) 3 sec to 1 min d) 1 min to 3 min P.T.O.
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9) Percentage unbalance can be described as

a) %100
v
v

2

0 × b) %100
v
v

1

0 × c) %100
v
v

1

2 × d) Either b or c

10) Minimum voltage sag ride through capability of equipment A and B are 80% and
50% respectively. Which device will be more immune to voltage sag ?
a) Equipment A
b) Equipment B
c) Both equipments will have same sensitivity to voltage sag
d) None of above

11) Main sources of transient overvoltage in power system are
a) Capacitor switching b) Lighting
c) Arc furnace d) Both a and b

12) As we move from load to source the cost of power quality protection device
a) Goes on increasing b) Goes on decreasing
c) Remains same d) None of above

13) Ferroresonant transformer is __________ transformer.
a) Step up b) Step down c) One to one d) None of above

14) To have minimum transients due to capacitor switching; capacitor must be switched
ON at the instant when
a) Voltage across capacitor is zero
b) Current through capacitor is zero
c) Voltage across capacitor is maximum
d) None of above

15) Duration of transients produced by capacitor switching depends on value of
a) Capacitance b) System inductance
c) Resistance d) None of above

16) According to IEC definition, Individual Harmonic Distortion of fundamental is
a) 100% b) Less than 100%
c) More than 100% d) None of above

17) Which of the following is not a source of harmonics in a power system ?
a) DC drives b) PWM drives
c) Incandescent lamp d) Printers

18) Triplen harmonics have _________ phase sequence.
a) Positive b) Negative c) Zero d) None of these

19) The dominant harmonics in a 6 pulse converter is
a) Third b) Fifth c) Seventh d) Ninth

20) Controlling harmonic current distortion is the responsibility of
a) End-user b) Utility c) Both a and b d) None of these

______________
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Seat
No.

B.E. (Electrical Engineering) (Part – II) Examination, 2017
POWER QUALITY (Elective – II)

Day and Date : Tuesday, 23-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four questions : (4×5=20)
1) Explain power quality susceptibility criteria.
2) With neat diagram, define; explain the causes and effects of undervoltage.
3) With neat diagram explain CBEMA curve.
4) Define power quality. What are the responsibilities of utility, consumer and

equipment manufacturer’s regarding power quality.
5) Explain with neat diagram working of rotary UPS.
6) Explain with neat diagram fundamental principle of protection of equipment against

voltage sag.

3. Solve any two questions : (2×10=20)

1) Explain with neat diagram working of following equipments.

a) Online UPS b) Voltage regulator

2) With neat waveform define, explain the causes and effects of the following power
quality problems :

a) Noise b) Flicker

3) Explain with neat diagram transients produced by

a) Single capacitor switching

b) Back-to-back capacitor switching.

SECTION – II

4. Solve any four questions : (4×5=20)

1) Explain with equation how following electric parameters get affected in presence
of harmonics :

a) RMS voltage b) Active Power c) Reactive Power.

2) Define following terms :

a) Triplen harmonics b) Interharmonics c) K-factor of transformer.



Set Q

3) Explain different drawbacks of poor power factor. Enlist different methods of
improving power factor.

4) Define grounding. Explain reasons of grounding.

5) Define power quality monitoring. What is the cost of poor power quality ?

6) 12 pulse PWM variable speed drive has following specifications :

Output : 0 to 250 V, 0 – 150 Hz, 10A, 6KVA Harmonic spectrum for the drive is as
given in the table :

Order 1 3 11 13 15 17 23 25 35 37

Angle
(Degree)

00 250 320 −340 1230 450 270 −560 150 670

Magnitude
r.m.s.
% of

fundamental

100 4 40 30 5 3 20 15 5 4

Calculate total harmonic distortion in current.

5. Solve any two questions : (2×10=20)

1) Voltage and currents are analyzed at the load center and are established as
follows :

)160t5sin(20)60t3sin(10tsin220{2)t(v °+ω+°+ω+ω=
)}65t13sin(14)55t11sin(30)84t7sin(24 °−ω+°+ω+°−ω+

)65t5sin(5)90t3sin(3)10tsin(22{2)t(i °+ω+°−ω+°−ω=
)}65t13sin(5.3)99t11sin(5.4)49t7sin(4 °−ω+°−ω+°−ω+

Calculate the following :

a) RMS voltage due to harmonic components
b) Equivalent rms current
c) Displacement power factor
d) Voltage distortion power
e) Current distortion power
f) Total Harmonic Distortion in current.

2) Explain with neat diagram following grounding systems :
a) Properly grounded electrical system.
b) Isolated grounded electrical system.

3) Define power quality monitoring. Enlist different power quality measurement
equipments. Explain the windowed FFT technique for power quality monitoring
and analysis.

____________________
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B.E. (Electrical Engineering) (Part – II) Examination, 2017
POWER QUALITY (Elective – II)

Day and Date : Tuesday, 23-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) According to IEC definition, Individual Harmonic Distortion of fundamental is
a) 100% b) Less than 100%
c) More than 100% d) None of above

2) Which of the following is not a source of harmonics in a power system ?
a) DC drives b) PWM drives
c) Incandescent lamp d) Printers

3) Triplen harmonics have _________ phase sequence.
a) Positive b) Negative c) Zero d) None of these

4) The dominant harmonics in a 6 pulse converter is
a) Third b) Fifth c) Seventh d) Ninth

5) Controlling harmonic current distortion is the responsibility of
a) End-user b) Utility c) Both a and b d) None of these

6) Single tuned shunt passive filter will act _________ at fundamental frequency.
a) Inductive b) Resistive c) Capacitive d) None of these

7) In effectively grounded system; the ratio of zero sequence reactance to positive
sequence reactance (X0/X1) is positive and less than
a) 2 b) 3 c) 1 d) 4

8) Reactive power to be injected by capacitor to improve the power factor of load

from 1cos φ  to cos 2φ  is given by

a) KW(tan 1φ  – tan 2φ ) b) KW(cos 1φ  – cos 2φ )

c) KVA(tan 1φ  – tan 2φ ) d) KVA(cos 1φ  – cos 2φ )

9) Power quality monitoring instrument should be located as close as possible to
a) Service entrance
b) Primary side of distribution transformer
c) Equipment affected due to poor power quality
d) None of these P.T.O.
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10) In windowed FFT technique; to detect low frequency event; the width of window
will be
a) Increased b) Decreased
c) Remains same d) None of above

11) Sag is also known as
a) Glitch b) Brownout c) Outage d) Dip

12) IEEE standard 1100 is related to
a) Power Quality monitoring b) Flicker
c) Harmonics d) Grounding

13) Time duration for instantaneous short duration variations is
a) 30 cycles to 3 sec b) 0.5 to 30 cycles
c) 3 sec to 1 min d) 1 min to 3 min

14) Percentage unbalance can be described as

a) %100
v
v

2

0 × b) %100
v
v

1

0 × c) %100
v
v

1

2 × d) Either b or c

15) Minimum voltage sag ride through capability of equipment A and B are 80% and
50% respectively. Which device will be more immune to voltage sag ?
a) Equipment A
b) Equipment B
c) Both equipments will have same sensitivity to voltage sag
d) None of above

16) Main sources of transient overvoltage in power system are
a) Capacitor switching b) Lighting
c) Arc furnace d) Both a and b

17) As we move from load to source the cost of power quality protection device
a) Goes on increasing b) Goes on decreasing
c) Remains same d) None of above

18) Ferroresonant transformer is __________ transformer.
a) Step up b) Step down c) One to one d) None of above

19) To have minimum transients due to capacitor switching; capacitor must be switched
ON at the instant when
a) Voltage across capacitor is zero
b) Current through capacitor is zero
c) Voltage across capacitor is maximum
d) None of above

20) Duration of transients produced by capacitor switching depends on value of
a) Capacitance b) System inductance
c) Resistance d) None of above

______________
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Seat
No.

B.E. (Electrical Engineering) (Part – II) Examination, 2017
POWER QUALITY (Elective – II)

Day and Date : Tuesday, 23-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four questions : (4×5=20)
1) Explain power quality susceptibility criteria.
2) With neat diagram, define; explain the causes and effects of undervoltage.
3) With neat diagram explain CBEMA curve.
4) Define power quality. What are the responsibilities of utility, consumer and

equipment manufacturer’s regarding power quality.
5) Explain with neat diagram working of rotary UPS.
6) Explain with neat diagram fundamental principle of protection of equipment against

voltage sag.

3. Solve any two questions : (2×10=20)

1) Explain with neat diagram working of following equipments.

a) Online UPS b) Voltage regulator

2) With neat waveform define, explain the causes and effects of the following power
quality problems :

a) Noise b) Flicker

3) Explain with neat diagram transients produced by

a) Single capacitor switching

b) Back-to-back capacitor switching.

SECTION – II

4. Solve any four questions : (4×5=20)

1) Explain with equation how following electric parameters get affected in presence
of harmonics :

a) RMS voltage b) Active Power c) Reactive Power.

2) Define following terms :

a) Triplen harmonics b) Interharmonics c) K-factor of transformer.
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3) Explain different drawbacks of poor power factor. Enlist different methods of
improving power factor.

4) Define grounding. Explain reasons of grounding.

5) Define power quality monitoring. What is the cost of poor power quality ?

6) 12 pulse PWM variable speed drive has following specifications :

Output : 0 to 250 V, 0 – 150 Hz, 10A, 6KVA Harmonic spectrum for the drive is as
given in the table :

Order 1 3 11 13 15 17 23 25 35 37

Angle
(Degree)

00 250 320 −340 1230 450 270 −560 150 670

Magnitude
r.m.s.
% of

fundamental

100 4 40 30 5 3 20 15 5 4

Calculate total harmonic distortion in current.

5. Solve any two questions : (2×10=20)

1) Voltage and currents are analyzed at the load center and are established as
follows :

)160t5sin(20)60t3sin(10tsin220{2)t(v °+ω+°+ω+ω=
)}65t13sin(14)55t11sin(30)84t7sin(24 °−ω+°+ω+°−ω+

)65t5sin(5)90t3sin(3)10tsin(22{2)t(i °+ω+°−ω+°−ω=
)}65t13sin(5.3)99t11sin(5.4)49t7sin(4 °−ω+°−ω+°−ω+

Calculate the following :

a) RMS voltage due to harmonic components
b) Equivalent rms current
c) Displacement power factor
d) Voltage distortion power
e) Current distortion power
f) Total Harmonic Distortion in current.

2) Explain with neat diagram following grounding systems :
a) Properly grounded electrical system.
b) Isolated grounded electrical system.

3) Define power quality monitoring. Enlist different power quality measurement
equipments. Explain the windowed FFT technique for power quality monitoring
and analysis.

____________________
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B.E. (Electrical Engineering) (Part – II) Examination, 2017
POWER QUALITY (Elective – II)

Day and Date : Tuesday, 23-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Main sources of transient overvoltage in power system are
a) Capacitor switching b) Lighting
c) Arc furnace d) Both a and b

2) As we move from load to source the cost of power quality protection device
a) Goes on increasing b) Goes on decreasing
c) Remains same d) None of above

3) Ferroresonant transformer is __________ transformer.
a) Step up b) Step down c) One to one d) None of above

4) To have minimum transients due to capacitor switching; capacitor must be switched
ON at the instant when
a) Voltage across capacitor is zero
b) Current through capacitor is zero
c) Voltage across capacitor is maximum
d) None of above

5) Duration of transients produced by capacitor switching depends on value of
a) Capacitance b) System inductance
c) Resistance d) None of above

6) According to IEC definition, Individual Harmonic Distortion of fundamental is
a) 100% b) Less than 100%
c) More than 100% d) None of above

7) Which of the following is not a source of harmonics in a power system ?
a) DC drives b) PWM drives
c) Incandescent lamp d) Printers

8) Triplen harmonics have _________ phase sequence.
a) Positive b) Negative c) Zero d) None of these

9) The dominant harmonics in a 6 pulse converter is
a) Third b) Fifth c) Seventh d) Ninth

P.T.O.
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10) Controlling harmonic current distortion is the responsibility of
a) End-user b) Utility c) Both a and b d) None of these

11) Single tuned shunt passive filter will act _________ at fundamental frequency.
a) Inductive b) Resistive c) Capacitive d) None of these

12) In effectively grounded system; the ratio of zero sequence reactance to positive
sequence reactance (X0/X1) is positive and less than
a) 2 b) 3 c) 1 d) 4

13) Reactive power to be injected by capacitor to improve the power factor of load

from 1cos φ  to cos 2φ  is given by

a) KW(tan 1φ  – tan 2φ ) b) KW(cos 1φ  – cos 2φ )

c) KVA(tan 1φ  – tan 2φ ) d) KVA(cos 1φ  – cos 2φ )

14) Power quality monitoring instrument should be located as close as possible to
a) Service entrance
b) Primary side of distribution transformer
c) Equipment affected due to poor power quality
d) None of these

15) In windowed FFT technique; to detect low frequency event; the width of window
will be
a) Increased b) Decreased
c) Remains same d) None of above

16) Sag is also known as
a) Glitch b) Brownout c) Outage d) Dip

17) IEEE standard 1100 is related to
a) Power Quality monitoring b) Flicker
c) Harmonics d) Grounding

18) Time duration for instantaneous short duration variations is
a) 30 cycles to 3 sec b) 0.5 to 30 cycles
c) 3 sec to 1 min d) 1 min to 3 min

19) Percentage unbalance can be described as

a) %100
v
v

2

0 × b) %100
v
v

1

0 × c) %100
v
v

1

2 × d) Either b or c

20) Minimum voltage sag ride through capability of equipment A and B are 80% and
50% respectively. Which device will be more immune to voltage sag ?
a) Equipment A
b) Equipment B
c) Both equipments will have same sensitivity to voltage sag
d) None of above

______________
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Seat
No.

B.E. (Electrical Engineering) (Part – II) Examination, 2017
POWER QUALITY (Elective – II)

Day and Date : Tuesday, 23-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four questions : (4×5=20)
1) Explain power quality susceptibility criteria.
2) With neat diagram, define; explain the causes and effects of undervoltage.
3) With neat diagram explain CBEMA curve.
4) Define power quality. What are the responsibilities of utility, consumer and

equipment manufacturer’s regarding power quality.
5) Explain with neat diagram working of rotary UPS.
6) Explain with neat diagram fundamental principle of protection of equipment against

voltage sag.

3. Solve any two questions : (2×10=20)

1) Explain with neat diagram working of following equipments.

a) Online UPS b) Voltage regulator

2) With neat waveform define, explain the causes and effects of the following power
quality problems :

a) Noise b) Flicker

3) Explain with neat diagram transients produced by

a) Single capacitor switching

b) Back-to-back capacitor switching.

SECTION – II

4. Solve any four questions : (4×5=20)

1) Explain with equation how following electric parameters get affected in presence
of harmonics :

a) RMS voltage b) Active Power c) Reactive Power.

2) Define following terms :

a) Triplen harmonics b) Interharmonics c) K-factor of transformer.
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3) Explain different drawbacks of poor power factor. Enlist different methods of
improving power factor.

4) Define grounding. Explain reasons of grounding.

5) Define power quality monitoring. What is the cost of poor power quality ?

6) 12 pulse PWM variable speed drive has following specifications :

Output : 0 to 250 V, 0 – 150 Hz, 10A, 6KVA Harmonic spectrum for the drive is as
given in the table :

Order 1 3 11 13 15 17 23 25 35 37

Angle
(Degree)

00 250 320 −340 1230 450 270 −560 150 670

Magnitude
r.m.s.
% of

fundamental

100 4 40 30 5 3 20 15 5 4

Calculate total harmonic distortion in current.

5. Solve any two questions : (2×10=20)

1) Voltage and currents are analyzed at the load center and are established as
follows :

)160t5sin(20)60t3sin(10tsin220{2)t(v °+ω+°+ω+ω=
)}65t13sin(14)55t11sin(30)84t7sin(24 °−ω+°+ω+°−ω+

)65t5sin(5)90t3sin(3)10tsin(22{2)t(i °+ω+°−ω+°−ω=
)}65t13sin(5.3)99t11sin(5.4)49t7sin(4 °−ω+°−ω+°−ω+

Calculate the following :

a) RMS voltage due to harmonic components
b) Equivalent rms current
c) Displacement power factor
d) Voltage distortion power
e) Current distortion power
f) Total Harmonic Distortion in current.

2) Explain with neat diagram following grounding systems :
a) Properly grounded electrical system.
b) Isolated grounded electrical system.

3) Define power quality monitoring. Enlist different power quality measurement
equipments. Explain the windowed FFT technique for power quality monitoring
and analysis.

____________________
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