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| Semester MIDTERM TEST (Chemistry Cycle)
Computational Mathematics - (MAT_1172) Answer Key

Q. No Answer
1 k=12
2 2
3 the system has unique solution
4

5
1 1

5 B

6 Linearly independent

7 nullity(T) = 2

8 a=—-6b=1c=4

9 y= ce ¥ +ce™™

10 Ae™ + BCosx + CSinx

11. aUsing Gram-Schmidt orthogonalization process construct an orthonormal vectors from
the set of vectors {(1,—1,1), (1,0,1),(1,1,2)} from RS3.

Solution:

Let a, = (1, —1,1>, a, = (1,0,1),0.3 = <1,1,2>

vy=a;, = (1,-1,1) e (0.5)
v = a —_— (az'vl) el (l E l) _______________ (1)
272 2T T 30373
_ _ (a3vv1> _ <a3,172> _ _l l _______________
V3 = asz ”171”2 V1 ||Uz||2 V2 _< 2101 2) (1)

The orthonormal basis is

ul = ||171|| __(1 ) _______________ (0'5)
U, = ——(1 2,1y e (0.5)
llv 2||
uz = ——< 1,01 e (0.5)
lv 3|I
1 1 1
11.b) Determine the Inverse of amatrix A = [0 1 1| by Gauss Jordan Method.
1 1 3
1 11{ 100
[A/l]= 011010

113 001



Ry« Ry-R, (1)

=lo11] 0 10

002 -1 01

100 1 -10 Ry =R, -k, b
=lo11] 0 1

002 -1 01
100 1 -10 | Ry«<Ry=2 77 M
o1l o100

001 = o L

> 2

11.c) Solve by Gauss-Jacobi iteration method: 6x + 2y —z=4,x +5y +z=3,2x +y +
4z = 27 to obtain the solution up to three decimal points of accuracy. Perform three
iterations only.

Solution: Diagonally Dominant x = %(4 —-2y+2z),y= %(3 —X—2z),Z= 2(27 —2x—Y)
-------=(1)

Iteration b y Z
1 0.667 0.6 6.75 -----=-(1)
2 1.592 -0.883 6.267 -------(0.5)
3 2.006 -0.972 6.175 -------(0.5)
4 2 =2
12. a) Find all the eigen values of the matrix [—5 3 2 ] and one of the eigen vectors of the
_ -2 4 1
matrix.
Solution:

Characteristics Matrix

4 2 =2 1 0 O 4 —x 2 -2
A—xI=|-5 3 2|—x|0 1 0|=| -5 3-—x 2

-2 4 1 0 0 1 -2 4 1—x

Characteristics polynomial and Equation:
4 — x 2 -2
|A—=xI|=| =5 3—x 2 |=—x34+8x*—17x+ 10 and
-2 4 1—x

|A—xI| =0, implies —x3 + 8x%2 —17x + 10 = 0 (1.5 Marks)

Characteristics values/ Eigen values of A

x3—8x%?+17x —10=0
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(1 Marks)

Eigen Vector Corresponding | Eigen Vector Corresponding to | Eigen Vector Corresponding | Marks
tox=1 x=2 tox=>5 for any
one
A-1Dx,=0 A-2DXx,=0 (A-51X;=0
3 2 =21 0 2 2 =21 0 -1 2 =2][* 0 0.5
Or -5 2 2|[*2[=]0 r|—=5 1 2 ||X2|=]0 Or|-5 -2 2[[*2[=]0 Marks)
-2 4 0/lx3 0 -2 4 —1llx3 0 -2 4 —4ll1x3 0
Now, reducing the coefficient |  mememeee—— e -
matrix to Echelon form, we get (0.5 Marks) --(0.5 Marks)
10 1 Now, reducing the coefficient matrix to | Now, reducing the coefficient matrix
T2l [*1 0 Echelon form, we get to Echelon form, we get
1{lx2] =10 1 1 0 0][* 0
Ol—Zx3 0 10_5951 0 0 1 —1]1*2|=10
0 0 O l[le=[0 0 0 0llxs 0
On simplifying, we get 01 - PLEE 0 On simplifying, we get
X —2=0=> x, =2 o o o X1=0;, X, =x3=0=x; =x3,
2 -0 _ 2 d al On simplifying, we get and also x3 = x3
X,—,=0=x,=7 and also UL Y S ’ X4 0 0
X3 = X3 K v Thus, X; = [X2| = |x3]| =x3 |1
% 7%3 % X, =~ =0=x, ==, and also x3 = X3 X3 1
Thus, X, = |%2| = [# | = x, [1 X3 v . Therefore, _ e?genvector
X3 4 2 x4 - S corresponding to the eigen value
X3 1 =|x|=[x]=x,]|1 0
Therefore, eigenvector Thus, X xz] 73 *3 2 x = 5is[1] (afterletting x3 = 1)
corresponding to the eigen value : X3 |1 1
1 Therefore, eigenvector corresponding
2 r1
x = 1lis[1] (afterletting x3 = 1) 2 (1 Mark)
‘i to the eigen value x =2 is 1| (after
2
11

letting x; = 1)

12. b) Prove that a subset of a vector space is either Linearly Independent or one of the
vectors can be expressed as a linear combination of preceding vectors..

Q L!.at S; %V|7Va,‘
IF Vi>sVg," "~ »Vn curce lir\mub.a
thene s othing +o prove .
Suppose thet V,, vg.- - > Vin Ouce
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Since aft X; o Mot Xew, thew exists o lAn.aM
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“Then Ky =0, - - -, K, =0 -
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12.c)T:R3® - R3 defined by T(x,v,2z) = (x — 3y — 22,y — 4z, z) for all (x,y,z)e R3.
Then prove that T is an invertible linear operator on R3. Also, find T1(1,2,3).
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------(Tmark)
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