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Instructions to Candidates:
+« Answer ALL the questions.
¢ Missing data may be suitably assumed.

Q.NO | Questions Marks

11 | Test whether the set of vectors
= {(2,2,1),(1,3,1),(1,2,2)} forms a basis for R3 or not.
If so express the vector (3,1, 1) in terms of basis vectors.
Soln:
Consider
A,(2,2,1) +1,(1,3,1) + 15(1,2,2) = (0,0,0)----- (am)
2 1 1
2 3 2

1 1 2
The set {(2,2,1),(1,3,1),(1,2,2)} is linearly independent. As

there are 3 linearly independent set of vectors from R3, this forms
a basis for R3.------------- (1M)

S — (0.5M)

Consider 1,(2,2,1) + 1,(1,3,1) + 45(1,2,2) = (3,1,1).
2+, + ;=3

2, +34, +21, =1

y I ey PRy Jl — (0.5M)

Solvingwe get A, = 2,1, =—-1,1; =0
2(2,2,1) — 1(1,3,1) + 0(1,2,2) = (3,1,1). - (1IM) 4
12 | Solve (4xy + 3y* — x)dx + (x* + 2xy)dy = 0

LM _ oN _
Soln: ™" = 4x + 6y > = 2x + 2y

1(0M N\ _ 2
N (E B 5) Tx T (1M)
2a
Hence, IF=e/3* = x2 s (0.5 M)




x%2(4xy + 3y? — x)dx + x*(x* + 2xy)dy = 0

Soln: [ x?(4xy + 3y? —x)dx = ¢ ----------- (0.5 M)
x*y + x3y? — % = - (AM)

13

Find all the eigenvalues and the corresponding eigenvectors of
.. _[5 4
thematrle—[152./1 .
. _ _ - _ 2 _ —
soln:la=al =" % |=0=22-7246=0

Hence eigenvalues are 1,6.------------=--------- (am)
Eigenvector correspondingto A = 1 is

ax=x=[7 3lL)=[]
Simplifying we get, x = —y. Letx = k # 0.
Hence X = [_kk],k #0. e (1M)
Eigenvector correspondingto A = 6 is

X X

ax=x=[7 5[] =s[}]
Simplifying we get, x = 4y. Lety= k # 0.
Hence X = [4kk],k 0. e (am)

14

Find the inverse of the following matrix using Gauss-Jordan
method

1 0 2
A=[2 -1 3].
4 1 8
1 0 2 10 0
Soln: (2 -1 3 0 1 o) --------------- (0.5M)
4 1 8 0 0 1

RZ: R2 - 2R1 and R3: R3 - 4‘R1

1 0 2 1 0 0
:(o -1 -1 -2 1 o) ------ (0.5M)

01 0 -4 01
Ry:Rs +R,

1 0 2 1 00
~<0 -1 -1 -2 1 0)
0 0 -1 -6 1 1
R,:R, — R,

1.0 2 1 0 0
~<o -1 0 4 0 —1) ------ (0.5M)

O 0 -1 -6 1 1




15

Test for consistency and hence solve by Gauss Elimination
method

x+y+z=3

2x—y—z=3

x—y+z=9

Solution:

1 1 1 3

2 -1 -1 3 ] -------- (0.5M)

1 -1 1 9

Rz: RZ - 2R1 and R3: R3 - Rl will giVe
r 1 1 3

[A]B] =

0 -3 -3 -3
0 -2 0 6
2
R3:R3 _ERZ

R R
RZ:_; and R3:73

1 1 1 3
~ [0 11 1 ] -------- (0.5M)
0 0 1 4
Rank (A) = Rank (A|B) = 3 (unique soln) ----(0.5M)

Hence by back substitution,z =4,y = =3 andx = 2. ----- (1M)

16

sin x cos? x

dy _
Solve — —ytanx = "

: d :
Soln: Given y? d—z —y3tanx = sinx cos® x -

3 _ .. 24y _at
Puty® =t; d3y = (0.5M)
Then we get d—; —3ttanx = 3sinxcos?x  -------- (1M)
Therefore, I.F.= e~ J3tanxdx — ¢4q3 oo (0.5M)

Hence, the solution is ¢t cos® x = [ 3sinx cos®x dx + C
=>y3cosdx = —%COS6 X+ C———— (1M)




17

Using Gauss Seidel method with initial approximation xl(o) =
x” = x{” = 0, solve the following system of equations

—3x; + 22x, + 2x3 = 47,
45x, + 2x, + 3x3 = 58;
5x; + x, + 20x; = 67.
Carry out 2 iterations up to 3 decimal places.
Soln: x; = ﬁ(SS — 2x, — 3x3)

Xy = %(4‘7 + 3x1 - 2x3)

x5 = = (67 = 5xy — x;) -we-eee- (1M)
Iterations Xy Xy X3
1 1.289 2.312 2.912
2 0.992 2.007 3.001

Solve the following differential equation (3x%tany —

18
cosx)dx + x3sec’ydy = 0
Soln: (3x%tany — cosx)dx + x3sec? ydy = 0
M _ N _ 3,26002y ooeee-
3y % 3x“sec’y (1M)
Soln is [ 3x%tany — cosxdx = ¢
x3tany — sinx = ¢ ------ (1M)
19 Using Rayleigh power method, find the numerically largest

eigenvalue and the corresponding eigenvector of A =

6 -2 2 1
(—2 3 —1) using the initial vector X(® = |1|. Carry out
2 -1 3 1

2 iterations up to three decimal place accuracy.

1
Soln: AX© = 6( 0 ) ------------ (0.5M)
0.667

1
AX® = 7333 (—0.363) ------- (0.5M)
0.545

Largest eigenvalue is 7.333 and the corresponding eigenvector

1
IS (—0.363).
0.545




