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Note- Attempt sive questions in all. Section-A (Question 

No. 1) is compulsory. Attempt four questions from 

Section-B, selecting one question each from the 

Units-I, II, III and IV. Marks are given against 

questions. 

faTI R %T I, II, II a IV À h-T Y 

Section-A (TUE-3) 

Compulsory Question (3ftaT r-T) 
CH-117 (1) Turn Over 



Define Triangula Matrik 
ngular Matrix and its types. 

Examine the consisteney 
equations 

Consistency of the system of 

X+ 2y = 2 

2x+3y = 3 

x +2y = 2 

2x+ 3y= 3 

jid) Determine the rank of the matrix 

[I 2 3 

A24 5 
I2 3 
2 4 5 5 eifka tf fe A= 

)By using elementary row transformation, find 
the inverse of the matrix 

2 A- 
2 -

[I 2 
A2-1 

(2) CH-117 



(v Define characteristic equation of a matrix. 

i) Define coordinates of a vector relative to the 

basis of a vector space. 

( Define Translation Mapping. 

(y) Find the matrix representation for the projection 

T R2 R2 defined by T 

T x 3TRT ATfsa T : R?> R2 

2x8-16 

Section-B (TUG-a 

Unit-I (3aT-I) 

Show that every square matrix can be expressed 

in one and only one way as a sum of a 

Hermitian and a Skew-Hermitian matrix. 

CH-117 Turn Over 
3) 



Find the rank of the mau of the atrix 

0 6 6 1 
A87 2 3 

-2 3 0 1 
-3 2 1 1 
0 6 6 

HTE A -8 7 2 3 
-2 3 0 1 75 Ta if 
-3 2 1 1 

6%,7 

3. Reduce to the normal form the matrix 

2 2 2 
A =|l 2 1 Hence find rank of A. 

3 4 3 
2 2 2 

feHA = |I 2 1 H 7 

3 4 3 S-8 
Determine the value of so that the equations 

2x + y + 22 = 0 

x +y + 3z = 0 

4x + 3y + z = 0 

have non-zero solution. 

2x + y + 2z = 0 

x +y + 3z = 0 

4x + 3y+ z = 0 

62,7

(4) 
CH-117 



Unit-II (a-I) 
4. (a) Reduce the symmetric matrix A to a diagonal 

form 

6 -2 2 

A =-2 3 -1 

|21 3 

[ 6 -2 2 
A=-2 3 -1| 
21 3 

6) By using elementary row transformations, find 
the inverse of: 

2 0 -1 

A 5 10 
0 13 

2 0 -1 
A 5 1 

0 1 3 
Examine the consistency of the following 

6%,7 

equations and if consistent, find the complete 

solution 

2r + 3y + 4z = 20 

X+2y + 3z = l4 

r + 4y + 7z = 30 

CH-117 (5) Turn Over 



2x+3y + 4z = 20 

X+2y + 3z = 14 

+4y + 7z = 30 

sing matrices balance the chemical equation : 

H, + O, H,O 
THT5 

6%,7H +O, HO 
Unit-III (3nT-III) 

Let V = (0, o) and let x, y e V, a e R define 
x+ y = xy and ar = x". Prove that V is a 

vector space over R. 

HIH V = (0, o) 3HIR IT X, y e V, a eR H 

Prove that the intersect of two subspaces w and w, of a vector space F) is also a subspace. fHs f f fe THTE V 3Hufz 

N 

1 y T 3Hfz 7,6% 
W 

CH-117 6) 



1. (a) If VF) is a vector space, then prove that the set S of non-zero vectors V,, V. 
E V 

i.e. S = {V. V V, V is linear 
dependent iff some element of S is a linear 
combination of the others. 

P z¢M V, V2s ., VEV I HH4 

b) Show that the vectors (1, 1, 1), (1, 0, 1) and 

(1, -1, -1) of R form a basis of R'(R). Also 

find the coordinate vector of (-3, 5, 7) relati ve 

to this basis. 

GRiSy f R3 HT (1, 1, 1), (1, 0, 1) 37 

(1, -1, -1) R3 TR 4-TÀ EI 34 TT7 

HTT4 (-3, 5, 7) I f�JiG HA FT g 
7,6% 

Unit-IV (gaI3-IV)

8a Find all the Eigen values and Eigen vectors of 

2 1 0 

the matrix A=|0 1 -1 over R. 

0 2 

Turn Over 
CH-117 (7) 



21 0 A=0- HT 
Hfiyefuy 

0 2 

Of reflection with respect to the line y = X 

8) Find the matrix associated Wiu SsOciated with the 
transformation 

ar y = -x HTYH TUGd1 
7,6% 

9. (a) 
Let T be a counterclock wise rotation of vectol 
in R through the angle . Find a matrix 

representation for this rotation T. 

(b) Let T: R2 R be a dialation mapping given 

by 7 3x 3 0 then A =| 1S its 
0 2 

associated matrix. Ihen find invariant vector 
subspace. 

_3x HTT: R R2,.T 
2y L 

hTa HH7, A=30 
0 2 

ufariaaR FAPTH II7,6% 
(8) 

CH-117 
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Subject Title: Matrices 

Code: MATH-301 
Time: 1hr. 30 min Max. Marks: 15 
Instructions: Attempt any three questions. Each question carry equal 

marks. 

Express the matrixA as the sum ofa symmetric and a skew symmetric 
matrix, where 

4 5 6 
-1 0 1 A 
2 1 

By Using elementary row transformations, find the inverse of the 
matrix 

6 5 
A=s 4 (pr) S -6 
Examine the consistency of the system of equations 
3x-y+2z=3, 
2x++3z= 5, 
x+2y-z=1. 
Using elementary transformations, find therank of the matrix 

3. 

. 

-1 +2 |1 -1 1 
2 1 -1 3- 5. Using elementary operations, Al where 

-1 1 2| 
0 2. 1 

-13 4 
A= 
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