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Answer All Questions. All Questions Carry Equal Marks. Time: 20 Min. Marks: 10. 
 
I. Choose the correct alternative: 
 
1. State variable approach is a direct ________ approach.          [      ] 

 (A) Time domain  (B) Frequency domain       (C)   Both A and B             (D) None  
 
2. In the state model of Linear Time invariant systems, state equation describes ____________,  

while output equation represents __________.           [      ] 
(A) Instantaneous equation, System Dynamics     (B) System Dynamics, Instantaneous equation 
(C) System Dynamics, System Dynamics            (D) Instantaneous equation, Instantaneous equation 

 
3.        Which of the following is not the property of State transition matrix ______                 [     ] 

(A)  (0) = I          (B)  =     
(C) (t) =  (-t)     (D)  =   

 
4. The principle of duality states that system S1  described by   = A x+ B u, y = Cx is completely state 

observable if and only if system S2 defined by by   = A*z+ C*v, n = B*z is completely   [     ] 
(A) Observable     (B) Controllable and observable  (C) Controllable    (D) Uncontrollable  

 
5. The system with state and output equations given by  =   + u, 

y = [1 0]  is ______               [     ] 

(A) Completely state controllable and observable   
(B) Completely state controllable and unobservable 
(C) state uncontrollable and observable   (D) state uncontrollable and unobservable 

 
6. Which of the following is not a characteristic of Non Linear Systems (NLS).               [     ] 

(A) NLS response is highly sensitive to input amplitude 
(B) NLS may have jump response in the frequency response 
(C) NLS obeys principle of Superposition 
(D) NLS will exhibit phenomena like frequency entrainment 

 
7. In Saturation Nonlinearity _______________           [     ] 

(A) The output is zero for a given input 
(B) The output follows a different path for increasing and decreasing values of input  
(C) The output is proportional to input for a limited range of input signals 
(D) The output is unity for a given input 

 
8. Method for construction of phase trajectories is __________          [     ] 

(A) Analytical method   (B) Isocline method   (C) Delta method       (D) All the above 
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9. Phase trajectory is ___________             [     ] 

(A) A Locus passing through the points of same slope in phase plane 
(B) Locus of the state point(x1, x2) in phase plane with time as running parameter 
(C) A system which is both free and time-invariant   
(D) The region in which the output is zero for a given input  

 
10.       The type of singular point with distinct, real and two positive eigen values is _______    [     ] 

(A) Saddle point    (B) Stable node      (C) Unstable node       (D) Vortex point 
 
             
II Fill in the Blanks: 
 
11. The  solution of state equation   (t) = A x(t) + B u(t), x0) = x0 is ______________ 
 
12.  (s) = (sI – A)-1 is called _____________  matrix. 
 
13. The state and output equations of a system are given by : 

 =  x + u, y = x1 (t). The given system is _____________ 

 
14. The system matrix ‘A’ in the Observable canonical form for the transfer function  

 =  is _____________ 

 
15. The system matrix ‘A’ in the Controllable canonical form for the transfer function  

 =  is ____________ 

 
16. Phase plane and describing functions use ___________ approximations.  
 
17. Nonlinearities are classified as ____________ and _____________  
 
18. A point in phase-plane at which the derivatives of all state variables are zero is __________ 
 
19. The locus of -1/ KN  with KN  as describing function is called ___________ locus. 
 
20. A locus passing through the points of same slope in phase-plane is called _____________ 
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Answer All Questions. All Questions Carry Equal Marks. Time: 20 Min. Marks: 10. 
 
I. Choose the correct alternative: 
 
1. The principle of duality states that system S1  described by   = A x+ B u, y = Cx is completely state 

observable if and only if system S2 defined by by   = A*z+ C*v, n = B*z is completely   [     ] 
(A) Observable     (B) Controllable and observable  (C) Controllable    (D) Uncontrollable  

 
2. The system with state and output equations given by  =   + u, 

y = [1 0]  is ______               [     ] 

(A) Completely state controllable and observable   
(B) Completely state controllable and unobservable 
(C) state uncontrollable and observable   (D) state uncontrollable and unobservable 

 
3. Which of the following is not a characteristic of Non Linear Systems (NLS)               [     ] 

(A) NLS response is highly sensitive to input amplitude 
(B) NLS may have jump response in the frequency response 
(C) NLS obeys principle of Superposition 
(D) NLS will exhibit phenomena like frequency entrainment 

 
4. In Saturation Nonlinearity _______________           [     ] 

(A) The output is zero for a given input 
(B) The output follows a different path for increasing and decreasing values of input  
(C) The output is proportional to input for a limited range of input signals 
(D) The output is unity for a given input 

 
5. Method for construction of phase trajectories is __________          [     ] 

(A) Analytical method   (B) Isocline method   (C) Delta method       (D) All the above 
 
6. Phase trajectory is ___________             [     ] 

(A) A Locus passing through the points of same slope in phase plane 
(B) Locus of the state point(x1, x2) in phase plane with time as running parameter 
(C) A system which is both free and time-invariant   
(D) The region in which the output is zero for a given input  

 
7.        The type of singular point with distinct, real and two positive eigen values is _______    [     ] 

(A) Saddle point    (B) Stable node      (C) Unstable node       (D) Vortex point 
 
8. State variable approach is a direct ________ approach.          [      ] 

 (A) Time domain  (B) Frequency domain       (C)   Both A and B             (D) None  
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9. In the state model of Linear Time invariant systems, state equation describes ____________,  

while output equation represents __________.           [      ] 
(A) Instantaneous equation, System Dynamics     (B) System Dynamics, Instantaneous equation 
(C) System Dynamics, System Dynamics            (D) Instantaneous equation, Instantaneous equation 

 
10.        Which of the following is not the property of State transition matrix ______              [     ] 

(A)  (0) = I          (B)  =     
(C) (t) =  (-t)     (D)  =   

            
II Fill in the Blanks: 
 
11. The system matrix ‘A’ in the Observable canonical form for the transfer function  

 =  is _____________ 

 
12. The system matrix ‘A’ in the Controllable canonical form for the transfer function  

 =  is ____________ 

 
13. Phase plane and describing functions use ___________ approximations.  
 
14. Nonlinearities are classified as ____________ and _____________  
 
15. A point in phase-plane at which the derivatives of all state variables are zero is __________ 
 
16. The locus of -1/ KN  with KN  as describing function is called ___________ locus. 
 
17. A locus passing through the points of same slope in phase-plane is called _____________ 
 
18. The  solution of state equation   (t) = A x(t) + B u(t), x0) = x0 is ______________ 
 
19.  (s) = (sI – A)-1 is called _____________  matrix. 
 
20. The state and output equations of a system are given by : 

 =  x + u, y = x1 (t). The given system is _____________ 
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Answer All Questions. All Questions Carry Equal Marks. Time: 20 Min. Marks: 10. 
 
I. Choose the correct alternative: 
 
1. Which of the following is not a characteristic of Non Linear Systems (NLS).               [     ] 

(A) NLS response is highly sensitive to input amplitude  
(B) NLS may have jump response in the frequency response  
(C) NLS obeys principle of Superposition 
(D) NLS will exhibit phenomena like frequency entrainment  

 
2. In Saturation Nonlinearity _______________           [     ] 

(A) The output is zero for a given input  
(B) The output follows a different path for increasing and decreasing values of input   
(C) The output is proportional to input for a limited range of input signals  
(D) The output is unity for a given input  

 
3. Method for construction of phase trajectories is __________          [     ] 

(A) Analytical method   (B) Isocline method   (C) Delta method       (D) All the above 
 
4. Phase trajectory is ___________             [     ] 

(A) A Locus passing through the points of same slope in phase plane 
(B) Locus of the state point(x1, x2) in phase plane with time as running parameter 
(C) A system which is both free and time-invariant   
(D) The region in which the output is zero for a given input  

 
5.         The type of singular point with distinct, real and two positive eigen values is _______    [     ] 

(A) Saddle point    (B) Stable node      (C) Unstable node       (D) Vortex point 
 
6. State variable approach is a direct ________ approach.          [      ] 

 (A) Time domain  (B) Frequency domain       (C)   Both A and B             (D) None  
 
7. In the state model of Linear Time invariant systems, state equation describes ____________,  

while output equation represents __________.           [      ] 
(A) Instantaneous equation, System Dynamics     (B) System Dynamics, Instantaneous equation 
(C) System Dynamics, System Dynamics            (D) Instantaneous equation, Instantaneous equation 

 
8.        Which of the following is not the property of State transition matrix ______                 [     ] 

(A)  (0) = I          (B)  =     
(C) (t) =  (-t)     (D)  =   
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9. The principle of duality states that system S1  described by   = A x+ B u, y = Cx is completely state 

observable if and only if system S2 defined by by   = A*z+ C*v, n = B*z is completely   [     ] 
(A) Observable     (B) Controllable and observable  (C) Controllable    (D) Uncontrollable  

 
10. The system with state and output equations given by  =   + u, 

y = [1 0]  is ______               [     ] 

(A) Completely state controllable and observable   
(B) Completely state controllable and unobservable 
(C) state uncontrollable and observable   (D) state uncontrollable and unobservable 

            
II Fill in the Blanks: 
 
11. Phase plane and describing functions use ___________ approximations.  
 
12. Nonlinearities are classified as ____________ and _____________  
 
13. A point in phase-plane at which the derivatives of all state variables are zero is __________ 
 
14. The locus of -1/ KN  with KN  as describing function is called ___________ locus. 
 
15. A locus passing through the points of same slope in phase-plane is called _____________ 
 
16. The  solution of state equation   (t) = A x(t) + B u(t), x0) = x0 is ______________ 
 
17.  (s) = (sI – A)-1 is called _____________  matrix. 
 
18. The state and output equations of a system are given by : 

 =  x + u, y = x1 (t). The given system is _____________ 

 
19. The system matrix ‘A’ in the Observable canonical form for the transfer function  

 =  is _____________ 

 
20. The system matrix ‘A’ in the Controllable canonical form for the transfer function  

 =  is ____________ 
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Answer All Questions. All Questions Carry Equal Marks. Time: 20 Min. Marks: 10. 
 
I. Choose the correct alternative: 
 
1. Method for construction of phase trajectories is __________          [     ] 

(A) Analytical method   (B) Isocline method   (C) Delta method       (D) All the above 
 
2. Phase trajectory is ___________             [     ] 

(A) A Locus passing through the points of same slope in phase plane 
(B) Locus of the state point(x1, x2) in phase plane with time as running parameter 
(C) A system which is both free and time-invariant   
(D) The region in which the output is zero for a given input  

 
3.        The type of singular point with distinct, real and two positive eigen values is _______    [     ] 

(A) Saddle point    (B) Stable node      (C) Unstable node       (D) Vortex point 
 
4. State variable approach is a direct ________ approach.          [      ] 

 (A) Time domain  (B) Frequency domain       (C)   Both A and B             (D) None  
 
5. In the state model of Linear Time invariant systems, state equation describes ____________,  

while output equation represents __________.           [      ] 
(A) Instantaneous equation, System Dynamics     (B) System Dynamics, Instantaneous equation 
(C) System Dynamics, System Dynamics            (D) Instantaneous equation, Instantaneous equation 

 
6.        Which of the following is not the property of State transition matrix ______                 [     ] 

(A)  (0) = I          (B)  =     
(C) (t) =  (-t)     (D)  =   

 
7. The principle of duality states that system S1  described by   = A x+ B u, y = Cx is completely state 

observable if and only if system S2 defined by by   = A*z+ C*v, n = B*z is completely   [     ] 
(A) Observable     (B) Controllable and observable  (C) Controllable    (D) Uncontrollable  

 
8. The system with state and output equations given by  =   + u, 

y = [1 0]  is ______               [     ] 

(A) Completely state controllable and observable   
(B) Completely state controllable and unobservable 
(C) state uncontrollable and observable   (D) state uncontrollable and unobservable 
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9. Which of the following is not a characteristic of Non Linear Systems (NLS).               [     ] 

(A) NLS response is highly sensitive to input amplitude 
(B) NLS may have jump response in the frequency response 
(C) NLS obeys principle of Superposition 
(D) NLS will exhibit phenomena like frequency entrainment 

 
10. In Saturation Nonlinearity _______________           [     ] 

(A) The output is zero for a given input 
(B) The output follows a different path for increasing and decreasing values of input  
(C) The output is proportional to input for a limited range of input signals 
(D) The output is unity for a given input 

             
II Fill in the Blanks: 
 
11. A point in phase-plane at which the derivatives of all state variables are zero is __________ 
 
12. The locus of -1/ KN  with KN  as describing function is called ___________ locus. 
 
13. A locus passing through the points of same slope in phase-plane is called _____________ 
 
14. The  solution of state equation   (t) = A x(t) + B u(t), x0) = x0 is ______________ 
 
15.  (s) = (sI – A)-1 is called _____________  matrix. 
 
16. The state and output equations of a system are given by : 

 =  x + u, y = x1 (t). The given system is _____________ 

 
17. The system matrix ‘A’ in the Observable canonical form for the transfer function  

 =  is _____________ 

 
18. The system matrix ‘A’ in the Controllable canonical form for the transfer function  

 =  is ____________ 

 
19. Phase plane and describing functions use ___________ approximations.  
 
20. Nonlinearities are classified as ____________ and _____________  
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