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l\?(; Description Marks | COs | BL
1 | The integrating factor in the differential equation,
v_y o _ X
T T (1+x)e*is
1. log (1+x)
2. —log(1+x) 0.5 1 2
**L
1+x
-t
1+x
2 | The solution of y(2xy + e*)dx = e*dy is
l. x+e¥=c
2. x+y=c 05 | 1 |2
3. w24 =
y
4. 2x+<=c¢
y
3 1 -3 1
The rank of the matrix A = [-2 6 —2]is
1 2 4
1. 0
)1 0.5 4 2
3. **2
4. 3
4 | The system of linear equations AX = B is consistent if,
1. **Rank (A) = Rank([A:B])
2. Rank(A) = number of unknowns 0.5 4 2
3. Rank([A: B]) = number of unknowns
4. Rank(A) # Rank([A:B])
5 | Using Gauss-Jacobi method, the value of z in the second iteration from the
system of equations
20x +y—2z=17
3x+ 20y —z=-18
2x — 3y + 20z =25
by taking initial approximationas x =y =z = 0 is 0.5 4 | 3
1. z=0
2. z=1.25
3. z=1
4. **z=1.03
6 | Using Rayleigh Power method, the first approximation to largest eigen value of
6 -2 2
the matrix A=|—-2 3 —1|by taking the initial eigen vector as
2 -1 3 0.5 4 3

[1 1 1]7is
1. 1




2. 4

3. **6
4. 3
7 | The eigenvalues of the matrix 4 = [_21 —06] are
1. **2,-6
2. =2,6 0.5
3. -2,-6
4. 2,6
8 _[-2 0 - 2
IfA= [ 0 _3], then the eigenvalues of A* are
1. 2,3
1 1
2. — E’ — E 0.5
3. =2,-3
4. **4,9
9 | Which of the following set of vectors form a basis for R??
1. {(1,0),(1,1),(1,2)}
2. **(1,3),(2-1)} 0.5
3. {(1,1),(0,0)}
4' {(1; _2)' (_214)}
10 | Which ONE of the following is NOT a subspace of V = E? or R??
1. Thelinex+y=20
2. Thelinex—y =20 0.5
3. **Thelinex +y = 4.
4. Theliney = 2x.
11 | Show that the set B = {(1,1,1),(2,1,0), (5,1, 3)} is linearly independent 4

in R3. Apply Gram-Schmidt orthogonalization process to the vectors in B
to determine an orthonormal basis of R3,
Ans: Proving B is linearly independent ........

a; = (1,1,1),a, = (2,1,0),a3 = (5,1,3)

1 1 1
w= (5% %) LM
v = a; — (az-uu; = (1,0,-1)

1 1
Uy = (5,0 —5) i— M
v = az — (az.u)uy — (az.uz)u; = (1,-2,1)

1 2 1
us = <Té’_\g'v_€> — M

Required orthonormal basis is

1 1 1

=G5 5= (50-5) - (%—ﬁv%)}




12 | Find the eigen values and any two of the eigen vectors of the matrix A = 4
2 -3 0
[z s 0].
0 0 3
Ans: Consider |[A—AI| =0
> Q2-D5-2DB-1D+6(B-1)=-213+131-12=0
Characteristic equation is —23 + 131 — 12 = 0. Roots of the 2{\/(
characteristic
equation is 1,3,-4.
Eigenvalues are -4, 3,1
X
For A =1, Consider AX = X where X = yl.
z
Solving we get; x =3y and z = 0. ]_ H
Let y = k,then x = 3k.
The eigenvector correspondingto A =1is X = Jk #0.
X
For A = —4, Consider AX = —4X where X = ly .
z
Solving we get; 2x = yand z = 0.
k
Let y =k, thenx =-.
2 5 M
The eigenvector correspondingto A = -4 is X = ,2{ Jk #0.
0 J
X
For A = 3, Consider AX = 3X where X = M
z
Solving we get; x =y =0and z = k.
0
The eigenvector corresponding to A =3 is X = |0|,k # 0.
k
13 | Prove that a maximal linearly independent set of vectors in a vector space 3
V form a basis for V.
Ans:
Let S = {vi1, v2, ..., vo} be a maximal linearly independent set. In order to prove S is a
basis, it suffices to prove S spans V.
Take v € V. Suppose aivi + cav2+...+ Oava + av = 0. 9\ [\'1
If o = 0, then since vy, V2, ..., v, are linearly independent, we get o; =0 forall 1 <i<n.
This means v, vi, V2, ..., vo are (which are n + 1, in number) linearly independent, a
contradiction to the maximality of n.
Therefore, o # 0. Now av = (-auvi) + (-02v2) +...4+ (-0tavn).
This implies v = (-oiot )1 + (-o20 v +...4 (0ot v, _/l_' ‘M
Therefore S spans V. Hence S is a basis.
14 | Check whether the set of vectors B = {(4,0,3),(0,4, 2),(5,2,4) } form 3

a basis for R3 or not. If so, then express the vector (1,2,2) as a linear
combination of the basis elements.
Ans:

Let v; = (4,0,3),v, = (0,4,2),v; = (5,2,4) with




a1V, + a,v, + azvz = 0 then
4a; + 0a, + 5a3 =0
Oa; +4a, +2a3 =0
3a; +2a, +4a3 =0

4 0 5
0 4 2

3 2 4
In an n —dimensional vector space V, any linearly independent set S of n

vectors form a basis for V.
So, B forms a basis for R3.

= —12 # 0, therefore B is linearly independent. ~——— l. !VI

Let (1,2,3) = a;v; + a,v, + a;v5 then
4a; + 0a, + 5a;=1
Oa; +4a, + 2a;=2
3a; + 2a; +4az3=17

implies a; = % ;0 = % ; a3 = —1? iM
(1, 2, 2) can be represented in terms of vasis vectors as
_ 2 2 L
(1,2,2) = 3 V1 + V2 S Vs il\’l
15 | Solve the differential equation 3
yeY dx +(x e + 2y)dy =0
L
Comion: M =y S pe 1 e i B
A
o St e AM
No M + Y
0 @%mm@u enact
: ” [ oMt dat 4 { apdy =C
Loltpion ) J
f \j(['i\) lM
\
6 oMt S
16 | Using Gauss elimination method, test the consistency and solve the system 3

of linear equations
2x +5y +2z— 3w = 3
3x+6y +5z +2w = 2
4x +5y + 14z + 14w = 11
5 + 10y + 8z + 4w = 4




S
= 3 =

i
~

17

Using Gauss-Seidel method to find the approximate solution of the system
of linear equations
6x1 +x2 - 3x3 = -5

4-x1 — 8x2 — X3 + 2x4 =15

—X1 + 7X3 + 2x4 =18

—5x3 + 8.X4 =-23
by taking the initial approximation as x; =1, x;, =0,x3=1,x4,=0 .
Carry out 3 iterations and correct to 4 decimal places.
For checking diagonal dominance conditions — 0.5M
Re-writing the equations and starting with [1 0 1 0] as the initial
guess to the solution,

After first iteration the solution is
[-0.3333 —2.1667 2.5238 —1.2976] J_ [\/[

After the second iteration the solution is

[0.7897 —2.1200 3.0550 —0.9656] 1 M

After the third iteration the solution is 1

[1.0475 —-1.9745 2.9970 -—1.0019]. — = M

18

d3y d*y dy _
Solveﬁ— 5@4‘ 7;— 3y =0.
Ans:
Auxillary equationis, m3 —5m?2+7m -3 =0 }

(m—1)(m?—4m+3)=0 > LM
m=1m=3,1

C.F.= (c; + cyt)et + czedt 1M




