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Q.1(a) Determine whether the given symmetric matrix is positive definite, positive definite, indefinite 
or none of these 

  i) 
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Q.1(b) Determine the nature of the quadratic function 2 2 2
1 1 3 1 2 2 2 3 3( ) 7 4 10 5 8 9f x x x x x x x x x x       

using ‘Sylvester’s Criteria’. 

[3] 

Q.1(c) For  functional         

2

0

( ( )) [2 ( ) 3 ( ) 4]
tf

t

J x t x t x t dt  
 

evaluate the first and second variation of the functional. 

[5] 

   
Q.2(a) 

Find the optimum of 
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that satisfy the boundary condition  X(0)=1 and x(2)=5 

[5] 

Q.2(b) Minimize 2 2
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Subject to constraint 
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using KKT condition. 

[5] 

   
Q.3(a) Find the equation of the curve that is extrimal for the functional  
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And ( 0)ft  , for the boundary condition specified below: 

a) if 1, (0) 1, (1) 2.75ft x x    

b) if (0) 1, ( ) 5f fx x t and t is free   

[5] 

Q.3(b) Find the extremal for the functional  [5] 
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 Left end point is fixed i.e 0( ) 0x t  , 0 0t  ,is fixed and ft is free but ( ) 2fx t  .  

Q.4(a) 1. Find the extema  using pontrygain principle Consider the control system described by and the 
Performance Index (J)                                                                                          
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Q.4(b) 

For the plant 
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[5] 

 
performance index 
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 find the optimal control and optimal state for the given boundary condition, assume the control and 
state are unconstrained. 

 

Q.5(a) Derive the Matrix Differential Riccati Equation (MDRE) which happens to be the solution of finite time 
LQR regulator problem? 

[5] 

Q.5(b) Consider the control system described by 

 
and the Performance Index (J) and (Q) given by  

    

[5] 

 Solve for the optimal control signal u*(t) such that the Performance Index (J) is minimized?  
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