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710. VECTOR CALCULUS AND LINEAR ALGEBRA

Maximum: 100 marks

Answer any FIVE questions (5 x 20 = 100)

Find the constants a, b, c so that the vector
f = (x+2y+az)i +(bx—3y—2z)j+(4x+cy+22)k is irrotational.

L. a) 1f Vp=2xyZi +x°2°]+3x%yz%k , find ¢ (%, y, 2).
b) Show that V.(fxg)=g.(Vx)—f.(Vxg).

2. a)
b)

If f=2y+3)i+x7+(yz—x)k, evaluate _ﬁ.df along the path x=2t2, y=t,
C

z=t3 from t=o to t=1.

3. Verify Gauss divergence theorem for f=(x?—y2)i +(y*—2x)]+ (2% —xy)k
taken over the rectangular parallelepiped 0 <x<a,0<y<b, 0<z<c.

4. a bc b+c
Show that |[ca c+a 1=(a—b)(b-c)(c-a)
ab a+b
b) a-b-c 2a 2a
Prove that | 2b b—-c-a 2b [=(a+b+c)
2C 2c c—a-b
S. a) Define an idempotent matrix. Give an example.
b) Using Cayley-Hamilton theorem, find the inverse of the matrix
1 2 2
2 1 2
2 21
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10.

b)
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1 -1 0
Prove that matrix A=|0 1 —1|satisfies the equation A3—-3A2+3A-2I=0
1 0 1
and hence find A4
1 2 2
Verify that whether the matrix A=| 2 1 -2 |is orthogonal.
-2 2 -1
2 -1 3 1
Find the rank of the matrix 1 -2 -14
3 3 1 2
6 0 3 7

Prove that the following equations are consistentand hence solve them.
X+2y—z=1; 3x+8y+2z=28; 4x+9y—-z=14.
Show that the intersection of two subspaces of a vector space is a
subspace and the union of two subspaces of a vector space need not be
a subspace.
Let A and B be two subspaces of a vector space V. Prove that AnB={0} if
and only if every vector v € A+B can be uniquely expressed in the form
v = atb where aecA and beB.
Let V be a vector space over a field F. Let A and B be subspaces of V.
A+B _ B

A  ANnB
Prove that the vectors (1,1,0), (0,1,1),(1,0,1) are linearly independent in
V3(R).
Show that any two bases of a finite dimensional vector space V have the
same number of elements.

Prove that

.V . .
Prove that dim—=dimv—-dimw.
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