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Instructions:  
1.  All questions are compulsory. 

  2.  Figures to the right indicate marks.  
Que.1(A) Answer any one.  

1) Define:   a)  Idempotent Matrix,    b)  Trace of Matrix,  
  c)  Scalar Matrix,    d)  Hermitian Matrix,  
  e)  Skew Symmetric Matrix.     

2) Prove that every square matrix can be expressed uniquely as the sum of a symmetric 
and a skew symmetric Matrices.  

(05) 

Que.1(B) Answer any one.         
1) In usual notation Prove that (A+B)T=AT+BT       
2) If A is n-square matrix then prove that A∙(adj A)= |A|In 

(05) 

Que.2(A) Answer any one. 

1) Find rank of matrix   [
1 3 7
2 4 3
8 6 2

]   using echelon form.   

2) Using Cayley- Hamilton theorem find inverse of    [
2 1 2
2 2 1
1 2 2

]  

(05) 

Que.2(B) Answer any one. 

1) Find Eigen value and Eigen vector of matrix   [
1 0 0
0 2 1
2 0 3

]                           

2) Find cylindrical co ordinates for given spherical co ordinates (2,𝜋
4

,
𝜋

6
).  

(05) 

Que.3(A) Answer any one. 
1) If AB=BA and S2=B then show that (A-1SA)2 =B, where A and B be two 

conformable matrices for multiplication.     
2) Find area of triangle with vertices (1,300), (2,600), (3,900).  

(05) 

Que.3(B) Answer any one. 
1) Obtain the equation of circle where centre is (p, α) and radius a.                               
2) Derive formula to find distance between two points in polar coordinates.                

(05) 

Que.4(A) Answer any one. 
1) In usual notations derive the equation of a conic in polar coordinate l/r=1+eCosθ      
2) If A= [ 𝑐𝑜𝑠𝜃 𝑠𝑖𝑛𝜃

−𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃
] then prove that An= [ 𝑐𝑜𝑠𝑛𝜃 𝑠𝑖𝑛𝑛𝜃

−𝑠𝑖𝑛𝑛𝜃 𝑐𝑜𝑠𝑛𝜃
] where n∈ 𝑁.            

(05) 

Que.4(B) Answer any one. 
1) If  P'P and Q'Q are the perpendicular focus chords of a conic then prove that 

 1

𝑆𝑃 𝑆𝑃′
 + 1

𝑆𝑄 𝑆𝑄′
 = constant .                                                                                                              

2) Find the polar coordinates for the Cartesian coordinates (1,1) and the Cartesian 
coordinates for the polar coordinates (1, 𝜋

2
 ).                                                                                                   

(05) 

Que.5(A) Answer any one. 
1) Convert the equation 5x2+5y2=8z2 into spherical form and cylindrical form.                    
2) Solve the linear equations: x+y+z=2 , 2x+y-z=3 , 3x-y+6z=7                                                 

(05) 

Que.5(B) Answer any one. 
1) Prove that every square matrix satisfies its characteristic equation.                               
2) Obtain the equation of circle whose end points of diameter are (2,0) and  (3,  /2).       

(05) 
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