I Semester BTech (Physics Cycle) Mid term Examination- September 2023
Date: 30 September 2023 Time ::8:00 am to 10:00 am

Marks: 30

Course name: Engineering Mathematics I

Course code: MAT 1171

Q. . Mark | CO
No Description S S
I | The integrating factor of Z—; —xy=1is
yZ
1. ez
2. wres 05 | 1
3. e
4. eV
2 | The general solution of the differential equation
ye*Ydx + (xe™ + 2y)dy = 0 is,
1. e =c
2. y2(1+e™)=c 0.5 1
3. 2 +y2=c
4, *k XV 4 92 =
3 1 0 0
. . 0 r—2
The values of r and s for which the matrix A = has rank
0 s—1 r+2
0 0 3
21is
. r=2,5=2 05 | 4
2. ** r=25s=1
3. r=-2,s=1
4. Cannot have rank 2
4 | Which of the following statements is incorrect?
1. Rank of an identity matrix of order n is n.
2. Rank of a matrix of order m X n is less than or equal to minimum of m
and n. 0.5 4
3. **Rank of a null matrix is 1.
4. A matrix and its transpose are having the same rank.
5 | Using Gauss-Jacobi method, the first approximation to solution for following
system of equation
10x +y—z=11.19
x + 10y + z = 28.08
—x +y+ 10z = 35.61
with the initial approximation xy =y, =2z, = 0 is 0.5 4
1. **x =1.119, y = 2.808, z = 3.561
2. x=1 y=-1,2z=1
3. x=1.19, y=2.34, z=3.39
4 x =123, y=2.34, z=345




6 The largest eigen value in the second iteration of power method for the
2 -1 0
following matrix A = |—-1 2 —1} with the initial eigen vector
. 0o -1 2
[1,0,0]" is
1 2 0.5
2. 1.5
3. **2.5
4. 2.10
7 | The eigenvalues of a matrix A = [(2) éll] are
1. **2,4
2. 2,2 0.5
3. 2,-4
4, =2,4
8 | If the eigenvalues of a 2 X 2 matrix A are % and — % then the determinant of A
is ?
1. 0
2. 1 0.5
4
4
4. 1
9 | Which of the following is a subspace of the vector space V = E? or R??
1. **The line y = x.
2. Theline x = 1.
3. Thelinex+y=1 0.5
4. The first quadrant of R?.
10 | Which of the following set of vectors in R is orthogonal?
1. **S ={(1,0,-1),(1,v2,1),(1,—V2, 1)}
2. §={(1,1,-1),(2,3,1),(-1,0,1)}. 0.5
3. §={(1,1,1),(1,-1,1),(1,0,0)}
4. §={(1,-1,1),(1,0,-1),(—1,-1,0)}.
11 | Show that the set S= {(1,—1,1),(1, 0,1),(1,1,2)} is linearly independent 4

in R3. Apply Gram-Schmidt orthogonalization process to the vectors in S to

determine an orthonormal basis of R3.
Ans:
Proving S is linearly independent ......... 1M




v

12

Find the eigen values and any two of the eigen vectors of the matrix 4 =

1 1 -3

1 5 1]/

31 1
Ans:
Characteristic equation is —A3 + 742 — 181 + 48 = 0 ------—-- (1-5 “’l>
implies A = 5.31, 0.84 £ 2.88 i are the eigen values--------- (1.5M)

0.18
Eigen vector corresponds to A = 5.31is x = 3.77] --------- (1 M
1




13

Prove that a minimal spanning set of vectors in a vector space V form a basis
for V.

Let S= {vi, 2, ..., va} be a minimal spanning set. This means L(S) = V.
In order to prove S is a basis, it suffices to prove S is linearly independent.
In a contrary way, suppose that S is not linearly independent.
Then there exists vj (for some j, 1 <j < n) is a linear combination of its preceding ones.
That is.,
vi=ouvi + o2v2+...+ o1 vj-1 forsome o € F, 1 <i < (j-1).
Clearly L({v1, v2, ..., Vi-1, Vj+1, .., Va}) € L({vi/ 1 <i < n}) = L(S).
On the other hand, take x € L(S).
Then x=Bvi+Pav2+ ...+ PBanforsome B € F, 1 <i<n
= x =B+ ...+ Bj- 11 + Bilouv + ova +...t 0-1vi-1) + Bi1vis + .+ Bava

= x=(B1 + Bjovi + ... + (Bjer + Bjcy-1)viet + Birrvisr + .o + Pava

€ L({V1, V2, cesy Vi, Vsl ooy V).
Therefore, L({vi, v2, ..., Vj-1, Vi+1, .., Va}) = L(S) = V, which is a contradiction to the fact

that n is minimum with S spans V. Therefore S is linearly independent.

1.2

20

14 | Check whether the set of vectors B = {(1,1,0),(3,0,1),(5,2,2)} form a 3
basis for R3 or not. If so, then express the vector (1,2,3) as a linear
combination of the basis elements.

Ans:
Letv; = (1,1,0),v, = (3,0,1),v5 = (5,2,2) with
alvl + azvz + Ol3173 = O then
a1+3a2+5a320
a1+0a2+2a3 =O
Oa1+a2+2a3 :O
1 3 5
1 0 2|=-—3=+#0,therefore B is linearly independent. --------- (1IM)
0 1 2
In an n —dimensional vector space V, any linearly independent set S of n
vectors form a basis for I/.
So, B forms a basis for R3. --------- (0.5 M)
Let (1,2,3) = a4 + a,v, + a3V3 then
a, +3a, +5a; =1
a1+0a2+2a3 =2
Oa; +a, +2a3 =3
impliesa1=—13—4;a2=—%; a3=1?0 --------- (1M)
(1, 2, 3) can be represented in terms of basis vectors as
(1,2,3) =—F (11,00~ (3,0,1) +2(5,2,2) ~ (0.5 M)
15 | Solve the differential equation 3

cosydx + (2xsiny — cos® y)dy = 0
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Using Gauss elimination method, test the consistency and solve the system
of linear equations.

2x1+x, +2x3+x4, =06
6x, — 6x; + 6x3 +12x, = 36
4x4 +3x; +3x3 —3x4, = -1
2xq +2x; —x3+x4 =10
Ans: Equations are expressed in the matrix form as

R

Writing the augmented form and usmg elementary row operations,

(AlB] = 6 —6 6 12 36 B 1—.,\/[
4 3 3 -3 -1 A
2 2 -1 1 10

Rz_)R2_3R1;R3_)R3_2R1;R4_)R4_R1 giveS,
2 1 2 1 6
0 -9 0 9 18 L
0 1 -1 -5 -13 o~
0 1 -3 0 4

21 2 1 6
R2—>f—;;R3—>R3—R2;R4—>R4—R2gives, g (1) _01 _411. _121‘

00 -3 1 6

21 2 1 6

R, = R4 — 3R; gives, 8 (1) _01 —41} _121 -

0 0 0 13 39
Solving by the method of back substitution we have, 7

x4:3

Y=
=<




\

—x;— 12 = —.11 implies x;=-—1 LM

x, —3 = —2impliesx, =1
And 2x; +1 -2+ 3 = 6 implies x; = 2.
Solutionisx; = 2,x, — 1,x3 = —1,and x, = 3.

17

Using Gauss-Seidel method to find the approximate solution of the system
of linear equations
—x—y+10z — 2u = 27
—-x—y—2z+10u=-9
10x—-2y—z—u=3
—-2x+10y—z—u=15
by taking the initial approximation as xo = yo = zy = uy = 0. Carry out 3
iterations and correct to 4 decimal places

b e = (34 ay+ <4 u)

Y- L (s zeuron)

1
tm

Z = o (974 autnty)
U = 43 (-94 x+9taz
Gass-Seidad maseod ( &
T wadop
A=0:3, Y= 150 2,-2.8 y=-0-8s |- | M
I ileadion
oy = 0-8889, Yg= |4528, Zg= 29566, Uy=T0-0348 | - 1M
i .E\aj\or) ), 1
...... "Z b &. = O‘m T =
2 = 09886, Yom 15T REEREEEEERE P Y
Ay =9.99y U=—0-00 %2,
Q\'»O'Olggé‘/ :jf_-‘.clgf‘?ﬁ/ Zz=3:9 "f/
18 | Solve 22 1622 4 992 o 2
Aux111ary equatlon 1s,m +6m +9m? =0
m?(m? +6m+9) =0 lM
—OOm—33

CF.= (¢  + cpt)e® + (c5 + c4t)e3t 1M




