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1. All parts of a question should be answered consecutively. 
2. The question paper has six questions in two pages. 
3. Questions no. I b) and 5 b) are open questions, and the marks will be purely based on the justi ti cation and 

Mathematical explanations. 
4. Question No. 3 c), d), 4 a): Marks are only for the proper justification. 
5. Question no. 3 b): you must show that the example is a commutative ring with identity but not a field 

1. the following system using LU-Decomposition 
+ 3x2 + x3 = 9; x1 + 2x2 + 3x3 = 6; 3x1 + x2 + 2x3 = 8 (5) JJ ~ow can we construct symmetric and skew symmetric matrix from any random real square 

~-m~ (2-5) 
c;Pfjtate Cayley Hamilton Theorem (CHT) (1) A verify CHT for the following matrix using CHT and also find its inverse using CHT 

7 2 -2 
-6 -1 2 
6 2 -1 

2. ransform the following quadratic for to canonical form 

(6) 

3xf - 2x? - xl - 4x1x2 + 12x2x3 + 8x1x3 (7) 
@Fill in the blanks and prove: The ____ vectors ofa _____ matrix forms a unitary 

w 
'-fll:> \.. ''°'-tfA 

3.A.yefine Isomorphism be~e111 WlO line~ tr~nsfo~a~ion .. 
~-~ive an example of a fimte commutative nng with 1dent1ty but not a field and 
- p7ve your claim. (2.S) 
/~ Is the vector (0,4, -4,2) in the subspace of R4 spanned by the vectors 

~1,1,1), (1,1,1, -1), (1,1, -1,1), (1, -1,1,1) ? (2.S) 
® Find out the vector in R4 which is not in the subspace spanned by the vectors 
• (1,1,1,1), (1,1,1, -1), (1,1, -1,1), (1, -1,1,1) (2.S) 

(2) 

4. ~hich of the following are linear transformations from R2 to R 2 (2) jn T(~,y) = (x + 11,y + 23), ii) T(x,y) = (x + lly, O), iii) T(x,y) = (x2 ,y) 



b) Let F be a subfield of the complex numbers and let T be the function from F3 to F3 defined by !.~ y, z) = (x - y + 2z, 2x + y, -x - 2y + 2z) 
~c~1:eck whether T is a Linear Transformation 
V.i{ If (a, b, c) is a vector in F3 , what are the conditions on a, b, c that the vector be in the range of /i? /4 what are the conditions on a, b, c that the vector (a, b, c) be in the nullspace ofT? (2+1.5+1.5) 

5. a) Find the spanning set for the null space of the matrix 
-3 6 -1 1 -7) 
1 -2 2 3 -1 
2 -4 5 8 -4 

(3) 

Define Vector space, Construct your own example of a Vector space and discuss any one 
subspace of the identified vector space. ( 4.5-6.5) 

6._Aind - x 3 y 2 + 3x + 2y) (2) 
faind out :~, :~ for the following function using limiting conditions (limit definition of 

~vative) f(x,y) = 17x2 + 21xy- 4y2 + 13x - 23y + 51 (1.5+1.5) 
~ind out the absolute maximum and absolute minimum for the following, 

f(x,y) = x 2 - 2xy + 4y2 - 4x - 2y + 24, where O < x < 5 and O < y < 3 (7) 

***End of Question Paper*** 
***Best of Luck*** 
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